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1 Introduction

This documentation describes how to prepare and set up a runtime debugging panel demo software with

GUI Guider and FreeMASTER. A simple LED blink demo based on FRDM MCXA153 is created to use with
FreeMASTER and GUI Guider. This demo has many parameters, such as the blink mode. The brightness can
be controlled by FreeMASTER.

1.1 Requirements

The hardware requirements are as follows:

* FRDM-MCXA153
e Windows PC
* Type-C USB cable

The software requirements are as follows:

* MCUXpressolDE v11.10.0
* Windows OS

* FreeMASTER 3.2

e GUI Guider 1.8.0

1.2 System overview
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Figure 1. System overview

In this demo, the LVGL simulator and FreeMASTER run on Windows PC, and FreeMASTER communicates with
the FRDM-MCXA153 board over SWD or LPUART. The LVGL simulator and FreeMASTER can modify the LED
parameters on the FRDM-MCXA153 board to control the LED states. The whole system is shown in Figure 1.

In this demo, LED have 3 working modes (OFF, LOGIC, and PWM). In the OFF mode, the LED does not light
up. In the LOGIC mode, the LED blinks with a given interval. In the PWM mode, the LED lights up with a given
brightness. Figure 2 shows the LEDs connection of FRDM-MCXA153. To set 3 LEDs into the PWM mode,
FLEXPWM and CTIMER are used to generate the PWM signals.
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Figure 2. Onboard LEDs connection

The firmware sets up 3 FreeRTOS tasks to control LED states and monitor changes of LED parameters. If the
LED mode is changed, the task reinitializes the LED to the selected mode and works following the parameters,
such as the delay (in microseconds) or the PWM duty cycle.

2 Software setup

This section describes how to set up the software.

2.1 Installing FreeMASTER

FreeMASTER is a debug tool used primarily for real-time debugging, data visualization, and parameter tuning
of an embedded system. FreeMASTER provides a graphical user interface for Windows users. This allows
developers to monitor and control the variable of an embedded system.

Install FreeMASTER as follows:

1. Visit https://www.nxp.com/design/design-center/software/development-software/freemaster-run-time-
debugging-tool:FREEMASTER and download FreeMASTER.

Downloads
Quick reference to our software types.

Filter by keyword
® Nxp (10) V' Filter by keywor

1-5 of 10 downlocds Sortby Newest/Date v
FILTER BY

. DEVELOPMENT IDES AND BUILD TOOLS
Design Software

o s FreeMASTER Lite 1.3 - Linux 64bit Installer
D HMi Design Software BIN Revl3 Apr2,2024 72733KE FMASTERL-BIN

Embedded Software Sign in required
[ BSPs and Device Drivers
[ Examples and Quick Start DEVELOPMENT IDES AND BUILD TOOLS
Software FreeMASTER Lite 1.3 - Windows 64bit Installer '
EXE Rev13 Apr2 2024 165928 KB FMASTERL
Software Development Tools )
Sign in required
[0 Debugging and
Visualization Tools
[ Development IDEs and DEBUGGING AND VISUALIZATION TOOLS
Build Tools FreeMASTER tool 3.2 (includes Lite 1.3) - Windows installer reaturen '
EXE Rev323 Apr2 2024 357520KB FMASTERSW
Sign in required

Figure 3. Downloading FreeMASTER

2. Install the software. FreeMASTER Lite needs a license. The installation program automatically redirects
to a license register page. Read and accept the Software Terms and Conditions to get a license. Enter the
license when the installation program requires it.
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Figure 4. Activation code notification
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Offline Activation 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
FAQ

Download Help

and any license terms and conditions for NXP'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
Table of Contents gowvern your use of the Licensed Software and shall supersede this Agreement.
FAQs

NXP SOFTWARE LICEMSE AGREEMENT

This is a legal agreement between your employer, of which you are an authorized representative, or, if you have no

Figure 5. Requesting FreeMASTER Lite license

2.2 Installing GUI Guider

GUI Guider is a graphical user interface development tool. Users can rapidly design a high-quality GUI project
with GUI Guider. To install GUI Guider, visit https://www.nxp.com/design/design-center/software/development-
software/gui-guider:GUI-GUIDER to download and install GUI Guider.

3 Setting up FreeMASTER on the board

FreeMASTER supports many communication interfaces, such as UART, Ethernet, and Debugger.

In this demo, users can use either an onboard debugger or LPUART. FreeMASTER is always available through
the onboard debugger. Users must turn on the "OPTION_USE_FREEMASTER_SERIAL" option in the "source/
main.c" file to use LPUART with FreeMASTER.
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3.1 UART

FreeMASTER is configured with the MCUXpresso Config Tools in this demo. Users can check the configuration
in the MCUXpresso Config Tools.
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Figure 6. MCUXpresso Config Tools
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Figure 7. FreeMASTER in MCUXpresso Config Tools

To enable the FreeMASTER LPUART driver, turn on the "OPTION_USE_FREEMASTER" option in the "source/
main.c" file. This is a software implementation and it is not generated by the MCUXpresso Config Tools. Change
this definition to 1 to enable the FreeMASTER LPUART driver and change it to 0 to disable the FreeMASTER
LPUART driver.

12 #define OPTICN USE FREEMASTER SERIAL 1

[T4]

Figure 8. FreeMASTER LPUART option
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Users can also change the FreeMASTER configuration in the MCUXpresso Config Tools to enable high-level
features, such as password protection and application commands.
3.2 Debugger

Users can also use the onboard debugger with FreeMASTER on FRDM-MCXA153. FreeMASTER over the
debugger is always available when the debugger is connected and no user action is required. However,
FreeMASTER only supports basic features, such as reading/writing memory in this way.

4 FreeMASTER project

The FreeMASTER demo project is stored in the "Debug/Project.pmpx" file. Double-click this file to open the
FreeMASTER project.

3 Projectpmp - FreeMASTER
Fie tat Viw Gplorer most Took e

SHOD - B B & B2

N EMPTY

Please specify the URL of the document describing the item currently selected in the project tree

« Show me where can | do it

If you don't want to specify the description document for each item in the project tree, you can hide the "tab" with this message by setting up the single "Control Page""
The Control Page will be statically displayed regardiess of the project tree selection. When both Control Page and item description document URL are set up, both tabs will be available.

« Show me where can | specify the Control Page

Other links:

« Welcome Screen

Copyright 20182018 NXP

Vel nt Perod fns] Comment
1000

Blppiication Co... | Bvariable stimuus |

Ready Not connected JSON.RPC port 41001

Figure 9. FreeMASTER demo project

After opening this project, the "Variable Watch" window appears. This window contains the parameter
variables used in the demo project. The "Value" column is "?" because FreeMASTER has not established the
communication. The "Unit" column shows the variable type and the "Period" column shows the variable refresh
period.
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Mame | Value Linit | Period [ms] |
| leds[0].mode ? EMUM 1000
| leds[0].delayInMs ? DEC 1000
| leds[0].dutyCycle ? DEC 1000
| leds[1].mode ? EMUM 1000
| leds[1].delayInMs 7 DEC 1000
| leds[1].dutyCyde ? DEC 1000
| leds[2].mode ? EMUM 1000
| leds[2].delayInMs ? DEC 1000
| leds[2].dutyCycle ? DEC 1000

Figure 10. Variable Watch window

Users can watch a new variable by double clicking an empty row. If a map file is loaded properly, users can
directly access the wanted variable in the "Address" field. A custom variable can also be added by setting a
correct address and size.

| Variable > |

Definition I Modifying I Comments I

Variable name: |ELEERN Sampling period: |1 5 vI Show as: IDEC vI |

[ T -~ Bit field 5h
e b 2 - anll' in [
Address: Imﬂﬂﬂﬂ ;I When the value is received, va 1 |2 e

- Fixed digits: I 3:
Type: Iunsigned int ;I Size: |2 ;I shift it: Iﬂ 3 bits right, and..
) ™ Fill left zeroes
Format: IFixeu:I point number LI mask with: I"'fiI mask {-1) "I

— Real type transformation — Text enumeration (after transform)
IN':"-'E ;I Unit: |un'rt [ Enumeration enabled [ &lways show numeric value
default: Iunknu:uwn W Show number

[T Use Moving dverages' filker
¥ Feset histan on manual modify

BN -

History time: |S000 =~ ms

QK I Cancel Apply

Figure 11. Watch new variable

In this demo project, FreeMASTER uses the CMSIS-DAP onboard debugger to communicate with the FRDM-
MCXA153 board if users want to use LPUART to connect to the board. Open the "Project -> Options" menu,
select "RS232" and enter a correct port and speed. Click the green "GO" button or use the "Ctrl + G" shortcut to
start the communication.
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Figure 12. Change communication

After the communication is stablished, the "Variable Watch" window automatically refreshes the variables.

Variable Watch

Mame | Value | LInit | Period [ms] |

| leds[0].mode OFF EMUM 1000
| leds[0].delayInMs 500 DEC 1000
| leds[0].dutyCyde 50 DEC 1000
| leds[1].mode OFF EMUM 1000
| leds[1].delayInMs 500 DEC 1000
| leds[1].dutyCycle 50 DEC 1000
| leds[Z].mode OFF EMUM 1000
| leds[d].delayInMs 500 DEC 1000

leds[2].dutyCyde 50 DEC 1000

Figure 13. Refreshed variables

Now you can edit these variables and the states of the onboard LEDs will change accordingly. For example,
if you change the "leds[0].mode" field to "PWM", the blue LED lights up with 50 % brightness. To change the
brightness, edit the "leds[0].dutyCycle" field value from 0 to 100. If the "leds[0].mode" field has the "LOGIC"
value, the LED will blink with the 500-ms interval. To change the delay time, edit the "leds[0].delaylnMs" field
from 0 to 1000 with 10-ms steps. The other LEDs can be operated in the same way.
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Mame Value
leds[0]. mode PWM E
leds[0]. delayInMs 500 D
leds[0]. dutyCyde 25 D
leds[1].mode PUM E
leds[1].delayInMs 500 D
leds[1].dutyCyde 137 T <D
leds[2]. mode = E
leds[2]. delayInMs 500 D
leds[2]. dutyCyde 49 D

Figure 14. LEDs state

5 GUI Guider project

The GUI Guider demo project is located at "Ivgl/lvgl.guiguider”. To open this project, double-click this file or
select this file in the "Import a local project" field.
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Figure 15. GUI Guider project

In this demo project, the buttons and sliders are working with FreeMASTER. The buttons can write the selected
LED work mode, and the slider can change the delay interval or duty cycles. Check the 'Event" window to add
or modify events. For example, the below figures show the button and slider events. The LED blue OFF mode
button writes the "leds[0].mode" variable to enumerate the "OFF" value. The slider is complex. It adds custom
code to the "released" event. The code gets the current slider value, multiplies it by 10 as delay intervals, and
writes it to "leds[0].delaylnMs". This can simply change the properties of the slider. We want a 10-ms step, so
we write a custom code. You can write more complex code to fit your applications.

Freemaster freemaster leds[0]l mode

clicked
bin_led_blue_mode_off —

+

Figure 16. LED blue OFF mode button event

custom code custom_code
released
slider_led_blue_delay Edit Code

+

write

Figure 17. LED blue delay interval slider event
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To connect FreeMASTER, open FreeMASTER and load the project as mentioned. Open the "FreeMASTER"
window in the lower right corner in the GUI Guider and click the "Link To FreeMASTER Server" button. Modify
the connection parameters if you changed it. Otherwise, keep the default value.

FreeMASTER (Only Support Simulator)

Q

Figure 18. FreeMASTER window
LDELAY:

» Link Config

Address

localhost

(e IR

Figure 19. Connecting to FreeMASTER server

After connecting to the FreeMASTER server, run the simulator with FreeMASTER. Otherwise, the simulator
cannot read or write with FreeMASTER. To run the simulator, click the "Generate Code & Build & Run" button
or press the "Ctrl + Q" shortcut. Run the C simulator rather than the MicroPython simulator. This project uses
custom code, and it is only implemented in C.

Simulator

% C

L Y icraPython

Figure 20. Running the simulator
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Figure 21. Simulator options

Click the button or drag the slider to change the selected LED work states.
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Figure 22. Demo running

6 Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2025 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials must be provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN

ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

7 Revision history

Table 1. Revision history

Document ID Release date Description

AN14507 v.1.0 06 January 2024 * Initial version
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