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Platforms
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ABSTRACT

Qt is a powerful, cross-platform framework for developing graphical user interface (GUI) applications. This
application note presents a step-by-step example that demonstrates how to create a simple Qt-based GUI, use
the GUI to blink an LED, cross-compile the project for the AArch64 architecture, and deploy the GUI on a Texas
Instruments (TI) platform. The document covers the complete workflow, including setting up the Qt environment,
developing a basic application, building the application for the target architecture, and running the application on
the AM62P platform.
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1 Introduction
This walkthrough uses a TI EVM: SK-AM62P-LP evaluation board

Note
This tutorial also works for any AM62x/AM62P.

2 Detailed Description

Prerequisites

Start by making sure Ubuntu 22.04 is being used.

Install the QEMU user mode emulators for enabling cross-architecture execution on host system:
sudo apt-get install gemu-user-static

gtcreator is required to create the Qt application.

sudo apt install qtcreator

Use the following example to understand how to Blink an LED on the AM62P/AM62X: Blinking an LED
2.1 Launching Qt Creator

To begin creating the application, launch Qt Creator by running:

qtcreator

Figure 2-1 shows the screen after launching Qt Creator.

Figure 2-1. Starting a New Project
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From there, create a new project by clicking the Project button shown in Figure 2-1.

Figure 2-2. Creating a Qt Application

Select Qt Quick Application. After clicking Choose, click Next until the following screens are showing. Select
cmake and make sure to select Qt 6.X. In this case, the minimum was 6.2.

Next, specify a location to be under /Thome/USER (where user is the username) or to a selected location of the
user.
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Qt Quick Application — Qt Creator X
‘ Project Location
# Location
Creates a Qt Quick application that contains an empty window.
Name: Blink_LED Tutorial
Create in: |/home/UUSER | Browse... |
Use as default project location
Next > Cancel
Figure 2-3. Specifying Project Location
Figure 2-4. Using CMake
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Figure 2-5. Specifying Qt Version

Then continue through the settings until clicking Finish.

Once the project is created, the user has a basic Qt application.
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2.2 Running The First Project on PC

The workplace must look similar to the example shown in Figure 2-6

Figure 2-6. Baseline of Project

Figure 2-6 creates a window. This tutorial does not discuss Window declarations. To learn more about the

window declaration, see the following: Window QML Type | Qt Quick | Qt 6.10.1

Continue and click the Run button.

Open Documents B =
main.gml Application Output i T © rilter

Blink_Tutorial €

QML debugging is enabled. Only use this in a safe environment.

Je to locate (Cerl 1 Issues 2 Search Results 3 Application Output 4 Compile Output

Figure 2-7. Running Your Application

108:47:29: Starting /fhome/aB511311/build=-Blink_Tutorial-Desktop=-Debug/Blink_Tutorial...

5 QML Debugger Console 8 Test Results <

When the application runs, a screen displays with the title Hello World because a title has been defined for the

window.
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Figure 2-8. Hello World Window

The window size appears as 480x640, which matches the dimensions specified in the Window component.

The next step is to add a button named Blink to the application.
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2.3 Creating a Button

In Qt QML, a button is created using the Button component, which is part of the QtQuick.Controls module. A
component in QML is simply a reusable building block, such as a window, label, button, image, or a custom Ul

element that is defined.

Components encapsulate both behavior and appearance, making the components simple to use and organize in
a Ul layout. For custom components, see the following list by QT: The QML Reference | Qt Qml | Qt 6.10.2

import QtQuick
import QtQuick.Window 2Z.15
import QtQuick.Controls 2.8
* Window {
| id: window
width: 648

height: 488
visible: true
title: gs7r("Hello World")

” Button {
id: blink
14 text : qur("ElinL“}d
i
}

Figure 2-9. Adding a Button

The id gives the button a unique reference so the program can refer back to the button. For example, handling

signals, checking the state, or modifying the properties.

The text property sets the label that appears on the button.

When a user clicks Run, the following is visible:

Figure 2-10. Modified Window with Blink Button
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There is now a button within a window called Blink.
2.3.1 Modifying the Property of a Button

Moving the button in the center of the screen is possible.

Figure 2-11. Repositioning Blink Button

Use anchors. Anchors is a property within QML that allows Ul elements to be positioned relative to other
elements. A parent is something that can be used without manually calculating coordinates pixel by pixel. It
helps define relationships between items such as the window and button. In this case, the Blink button is
centered in the window.

Now when a user runs the application, the button is now centered on the screen.

Figure 2-12. Button Repositioned in Window

Can there be more than one button in the same row?

SDAA259 — JANUARY 2026 Building Modern GUIs with Qt 6 on TI Embedded Platforms

Submit Document Feedback
Copyright © 2026 Texas Instruments Incorporated

9


https://www.ti.com
https://www.ti.com/lit/pdf/SDAA259
https://www.ti.com/feedbackform/techdocfeedback?litnum=SDAA259&partnum=

Detailed Description

13 TEXAS
INSTRUMENTS

www.ti.com

ort QtQuick
t QtQuick.Window 2.15
t QtQuick.Controls 2.0

v Window {
id: window
width: 6546
height: 48@
visible: true

title: gs7r("Hello World")
- Row {
id: col [‘1]

anchors.verticalCenter: parent.verticalCenter [2]
anchors.horizontalCenter: parent.horizontalCenter [3]
spacing: 25

- Button {
id: blink
text : gsTr("Blink");
}
hd Button {
id:
text : gsTr("Turn On LED");
}
- Button {
id: off
38 text : gsTr("Turn OFff LED");
}

Figure 2-13. Adding a Row Component

Modify the program by adding a component called Row [1]. Row is a tool to help organize all the components in
one row. In this case, components are organized along the center row utilizing the vertical [2] and horizontal [3]
center of the window. Now any components that are added within this scope are on the same row and centered
as shown Figure 2-14.

Figure 2-14. Multiple Components Centered Within Window
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2.4 Creating a C++ Back-End Component

Now that the button is created in the QML file, add functionality to them so that the button can produce some

results when clicked. To achieve this, write a C++ application that handles the back-end components of the
project.

This is a common approach in Qt development, where a user uses QML for the front-end (user interface) and
C++ for the back-end (business logic). By separating the front-end and back-end, a user keeps code organized
and maintainable.

2.4.1 Defining the Scope of the Project

First, create a new file within the scope of the project.

Figure 2-15. Creating a Header File

With the file created, the screen looks like the following:

Figure 2-16. Baseline Header File
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In Qt, a slot is a function that runs when something happens in the program. This works together with a signal,
which is sent by an object to let the program know that an event has occurred, such as a button being clicked.

Think of the signal as a message, and a slot as the function that receives and responds to that message. In this
header file, what happens when the three buttons, blink[1] , on[2], and off[3], are clicked is defined. Each button
is connected to a slot, and when the user clicks a button, the corresponding slot is called to perform the required
action.

Figure 2-17. Creating Slots

Now that the header file has been created and the slots have been defined, create a C++ file to implement the
slots. This C++ file contains the actual code that is executed when the slots are triggered.
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Figure 2-18. Creating a Source File

Use the same naming convention used for the header file.

Utilizing QDebug, make simple print statements whenever each button is clicked:
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Figure 2-19. Creating Outputs for Slots

These print statements are executed whenever each button is clicked and prints the corresponding message to
the console.

2.4.2 Connecting Your C++ Application to Your QUL Application

To connect the slots to the front-end, create an object in the main.cpp file. This object is going to be used in the
gml file to call the functions defined in the back-end that was written.

Figure 2-20. Connecting Slots to Your Object
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Use the onClicked() function within the QML file to make the QT application aware that the application must do
something when a button is clicked. In this case, call the C++ functions, blink(), on(), and off(), that were defined
in the back-end.

Figure 2-21. Calling C++ Functions

Now when the user runs the application and clicks each of the three buttons in theWindow, the following results
are shown in the terminal:

Figure 2-22. Output of Each Function
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2.5 Connecting to the EVM

Now, follow these steps to make the LEDs actually blink. Within the C++ application, go back and change the
print statements within the blink_command.cpp file (or whatever the file is named) to use the LED on the board.
For an AM62P, use the following commands:

Blinking an LED:

system("echo heartbeat > /sys/class/leds/am62-sk\:green\\:heartbeat/trigger”);
Turning an LED On:

system("echo 1 > /sys/class/leds/am62-sk\\:green\\:heartbeat/brightness”);

Turning an LED Off:

system("echo none > /sys/class/leds/am62-sk\\:green\\:heartbeat/trigger");

Note: If the user is using a different board, the previous statement can differ slightly.

Do not be concerned about the terminal output for now, since the program is not running on the board. The
program does not understand the previous commands until the program is on the board.

2.6 Building and Deploying Your Application For Your Embedded Platform

The first Qt application is now completed. The next step is to build the project and produce an executable that
can run on the AM62P (or other AM6x) board.

2.6.1 Build the Application

To make the build process easier, use a docker image. Here are the steps to build through a docker image. First,
cd into the project directory. Use Blink_Tutorial as an example.

Pull TI's debian-arm64 Docker image and run the image:

docker pull ghcr.io/texasinstruments/debian-arm64:latest

docker run -it -v ${PWD}./root/workspace ghcr.io/texasinstruments/debian-arm64:latest bash
Inside the container, make the project with the following:

cd /root/workspace

cmake -B build -S .

make -C build

This creates an executable within the build folder that a user can then send to the AM62P.
2.6.2 Transfer Executable to the Board

Copy the executable over Ethernet using:

scp file_name root@ip_address:/destination/path
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2.7 Running the Application

Before launching the Qt application, enable weston. To do so, export the Wayland display:
export WAYLAND_DISPLAY=/run/user/1000/wayland-1

Now run the applcation: ./ProjectName

Figure 2-23. Running Your Application on Your Board

Figure 2-24. Blinking LED On Your Board
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Congratulations, the Qt project must now start and display on the board!

When clicking each of the buttons, the green LED shown above either blinks, stays on, or turns off.
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3 Summary

After completing these steps, the user must be able to develop a GUI through Qt and deploy the GUI on an
embedded platform. Now that the basics have been explained, a user can now develop a more complex GUI.

4 References

1. Texas Instruments, Blinking an LED , resource explorer.
2. Texas Instruments, 1. Overview — Processor SDK AM62Px Documentation, webpage.
3. Texas Instruments, Qtf Framework — Build Fast, Scalable Cross-Platform Software | Qt, webpage.
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