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l. LED driver

1. You should configure 3 GPIO lines to control individual RGB LEDs, just like in
the first manual. To do this, right-click on the project name and select
MCUXpresso Config Tools -> Open Pins. From the Functional Group menu,
select the BOARD_InitLEDsPins preset, then activate it by selecting the flag

icon on the left:
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2. Select Update Code and accept the changes with the OK button.
3. Modify the code in the main function so that receiving the appropriate
character corresponds to the control of individual LEDs:

a: Red-On
z: Red-Off
s: Green-On
x: Green-Off
d: Blue-On
c: Blue-Off

#include <stdio.h>

#include "board.h"

#include "peripherals.h"
#include "pin_mux.h"

#include "clock_config.h"
#include "LPC804.h"

#include "fsl_debug_console.h"

/*

* @brief Application entry point.
*/

int main(void) {

/* Init board hardware. */
BOARD_InitBootPins();
BOARD_InitBootClocks();
BOARD_InitBootPeripherals();

#ifndef BOARD_INIT_DEBUG_CONSOLE_PERIPHERAL
/* Init FSL debug console. x/
BOARD_InitDebugConsole();

#endif

PRINTF("LPC804 Start...\r\n");
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GPIO_PinWrite(BOARD_INITLEDSPINS_LED_RED_GPIO,

BOARD_INITLEDSPINS_LED_RED_PORT,
BOARD_INITLEDSPINS_LED_RED_PIN,
0);

GPIO_PinWrite(BOARD_INITLEDSPINS_LED_RED_GPIO,

BOARD_INITLEDSPINS_LED_RED_PORT,
BOARD_INITLEDSPINS_LED_RED_PIN,
1);

GPIO_PinWrite(BOARD_INITLEDSPINS_LED_GREEN_GPIO,

BOARD_INITLEDSPINS_LED_GREEN_PORT,
BOARD_INITLEDSPINS_LED_GREEN_PIN,
0);

GPIO_PinWrite(BOARD_INITLEDSPINS_LED_GREEN_GPIO,

BOARD_INITLEDSPINS_LED_GREEN_PORT,
BOARD_INITLEDSPINS_LED_GREEN_PIN,
1);

GPIO_PinWrite(BOARD_INITLEDSPINS_LED_BLUE_GPIO,

BOARD_INITLEDSPINS_LED_BLUE_PORT,
BOARD_INITLEDSPINS_LED_BLUE_PIN,
0);

GPIO_PinWrite(BOARD_INITLEDSPINS_LED_BLUE_GPIO,

char c;
while(1) {
c=GETCHAR() ;
if( c== 'a') {
// On
+
if(c == 'z') {
// Off
+
if( c== 's') {
// 0On
+
if(c == 'x') {
// Off
+
if( c== 'd') {
// On
+
if(c == 'c') {
// Off
+
+
return 0 ;

BOARD_INITLEDSPINS_LED_BLUE_PORT,
BOARD_INITLEDSPINS_LED_BLUE_PIN,
1);

Build a project and program the microcontroller.
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Il. Parent application
1. Launch Qt Creator and create a new Qt Widgets Application project:

(] (] New Project
Wybierz szablon: All Templates 2]
Projects . A
L Qt Widgets Application Creates a widget-based Qt application
Application (Qt) that contains a Qt Designer-based main
Application (Qt for Python) window.

. | Aplikacja konsolowa Qt .
Library P ) Preselects a desktop Qt for building the
Inne projekty application if available.

Projekt nieuzywajacy Qt D]' Aplikacja Qt Quick Supported Platforms:
Zaimportuj projekt « Desktop

* Symulator iOS
* Urzadzenie i0OS
* WebAssembly Runtime

2. Name it LED_Controller:

[ ] [ ] Qt Widgets Application

® Polaenie Potozenie projektu

This wizard generates a Qt Widgets Application project. The application derives by default
from QApplication and includes an empty widget.

Nazwa: LED_Controller

Utwérz w: [Users/daniel/Documents/PROJECTS/ProjectsQt Wybierz...

Ustaw jako domysine potozenie projektow

v
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3. Select gmake as the build system:

[ ] [ ] Qt Widgets Application
o Zdefiniuj system budowania
Potozenie
E> System budowania
U System budowania: = gmake (C]
A wrot

4. In the following windows, leave the default settings.
5. In the toolkit selection window, select Qt 6.3x for macOS (MinGW on
Windows):

[ ] [ ] Qt Widgets Application

o Wybor zestawu narzedzi
Potozenie

System budowania The following kits can be used for project LED_Controller:

Szczegoty

[Icansktion & Zaznacz wszystkie zestawy narzedzi

E> Zestawy narzedzi

@ qt6.3.0 forios Szczegéty
2 Qt 6.3.0 for macOS Szczegoty*
\
\
I Replacement for "Qt 6.2.4 for macOS" Szczegoty"
Anu wrse
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6. Structure view of the generated project:

mainwindow.cpp @ LED_Controller - Qt Creator
Projekty. 2T o B @ B mainwindow.cop 2| x| *5MainWindow:MainWindow(QWidget *) 2| Unix (LF) ¢/ [ Line:16,Cok1 B+

& LED_Controller #include "mainwindow.h"
s LED, Contrteroro Finclude "ui_naimindon.h"
] o
) Nagtowki Mainiindow: :Mainiindow(QNidget *parent)
» mainwindow.h : QMainWindow(parent)
= Zrodta , uiCnew Ui::MainWindow)
« maincpp
B mainvindow.cpp ui->setupli Cthis;
2 Formularze
7 mainwindowi Watriindon: -HatriindonC)
S delete uij
L 3
0 RN  ¢ro-iomy 2 Vynikiwyszukivah 3 Komurikaty aplikacii 4 Komunikaty komplatora 5 QML Debugger Console 6 Komunikaty ogéine 8 Wyrikitestu =)

7. Inthe LED_Controller.pro project file, add the serialport library:

QT += core gui
greaterThan(QT_MAJOR_VERSION, 4): QT += widgets serialport
CONFIG += c++17

# You can make your code fail to compile if it uses deprecated APIs.
# In order to do so, uncomment the following line.
#DEFINES += QT DISABLE_DEPRECATED_ BEFORE=0x060000 # disables all the APIs deprecated before Qt 6.0.0

SOURCES += \
main.cpp \
mainwindow.cpp

HEADERS += \
mainwindow.h

FORMS += \
mainwindow.ui

# Default rules for deployment.

gnx: target.path = /tmp/$${TARGET}/bin

else: unix:!android: target.path = /opt/$${TARGET}/bin
!isEmpty(target.path): INSTALLS += target

8. Go to the mainwindow.h file and modify the code:

#ifndef MAINWINDOW_ H
#define MAINWINDOW_H

#include <QMainWindow>
#include <QtSerialPort/QSerialPort>
#include <QtSerialPort/QSerialPortInfo>

QT BEGIN_NAMESPACE
namespace Ui { class MainWindow; }
OT_END_NAMESPACE

class MainWindow : public QMainWindow

{
Q_OBJECT

public:
MainWindow(QWidget *parent = nullptr);
~MainWindow();

private:
Ui::MainWindow *ui;

ENGINE ERASMUS+ 2020-1-PL01-KA226-HE-095653 Page | 7



Programing of embedded systems
10. Parent application - virtual serial port

®
B
o
&
Fh
~
~
5
H
!
H
=z
8
IS
m

9. Go to the mainwindow.cpp file and modify the code:

#include "mainwindow.h"
#include "ui_mainwindow.h"

MainWindow: :MainWindow(QWidget *parent)
: QMainWindow(parent)
, ui(new Ui::MainWindow)

{

ui->setupUi(this);

}
MainWindow: : ~MainWindow ()

delete uij;
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10. Connect the board with the microcontroller to the USB port.
11. Build a project and run the application. The text with the name of the virtual
serial port should appear in the status bar:

[ ] ® MainWindow

Device{cu.usbmodem020140202 )

12. Press the reset on the microcontroller board. In the Application Messages
window, the text sent by the microcontroller should appear in Qt Creator:
}

connect(&serial, &QSet @ @ MainWindow
connect(&serial, &QSet

rawData.clear();

}
MainWindow: :~MainWindow()
{
| delete ui;
}

void MainWindow: :readData(

{

rawData.append(serial.
if(rawData.size() >= i

rawbata= rawbata.d peyice: cu.usbmodem020140202

qDebug()<<rawData;

Komurikaty apikac & - B

LED_Controller

: : hamianie /Users/daniel/Documents/PROJECTS/ProjectsQt/1_Dydaktyka/build-LED_Controller-Qt_6_3_0_for_mc
"LPC804 Start..."

13. Close the application.
14. Go to Forms -> mainwindow.ui and insert (drag) label widget onto the form:

Layouts WpISZ tutaj

Spacers

Buttons

Item Views (Model-Based) :‘extLabeI
||

s [

Item Widgets (Item-Based)
Containers

Input Widgets
Display Widgets
Label
AI| Text Browser
?'J Graphics View
E Calendar Widget
29 (2] LoD Number
. @] Progress Bar
§ Horizontal Line

Il Vvertical Line

I:l OpenGL Widget
<] QQuickWidget
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15. Go to the readData method in mainwindow.cpp and add the code:

void MainWindow::readData()
{
rawData.append(serial.readAll());
if(rawData.size() >= 2 && (rawData.last(2)) == "\r\n") {

rawData= rawData.trimmed(); // delete \r\n
ui->label->setText(rawData);

gDebug( )<<rawData;
rawData.clear();

16.Build and run the application and then press the reset button on the
microcontroller board. The received text should be displayed on the label
widget:

[ ] [ ] MainWindow

LPC804 Start...

Device: cu.usbmodem020140202

17.Close the application, go to Forms -> mainwindow.ui and insert the
PushButton button on the form:

Wpisz tutaj

TextLabel

] ] ]
= PushButton =
- - -

18. Change the label to Red by double-clicking or in the properties, column on
the right side of the Qt Creator window:

Wpisz tutaj

redButton : QPushButton

Wiasciwosé Wartos¢
styleSheet

n ™ » locale Polish, Poland

L Red - inputMethodHints  ImhNone

e [EEENSC
icon

iconSize 16 x 16
shortcut

checkable Wyréwna...

TextLabel

autoRepeat

autoExclusive
autoRepeatDelay 300
autoRepeatinterval 100

autoDefault
default
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19. Rename the pushButton object to redButton and set the checkable property
to true in the object properties on the right side of the Qt Creator window:

Obiekt ~ Klasa
MainWindow QMainWindow
'® centralwidget QWidget
tabet Qtatet
redButton QPushButto
menubar enuBar
statusbar QStatusBar
+ A
redButton : QPushButton
Wiasciwosc Wartosé
styleSheet
locale Polish, Poland

inputMethodHints  ImhNone

text Red
icon

iconSize 16 x16
shortout

J
checked
autoRepeat
autoExclusive
autoRepeatDelay 300
autoRepeatinterval 100

autoDefault
default

20. By right-clicking, from the context menu, select Go to Slot... Then select the
clicked signal:

Wpisz tutaj
e0e® Przejdz do slotu
TextLabel Wybierz sygnat
[ ] [ ] [ ] QAbstractButton
———
[ 0] Zmien tekst... clicked(bool)
pressed|()
Zmien nazwe obiektu... :ﬂea,SZTs 1)
2 oggled(bool
Przeksztat¢ w > QWidget

customContextMenuRequested(QPoint)

Zmien podpowiedz... windowlconChanged(Qicon)

Zmien "co to jest"... windowlconTextChanged(QString)
Zmien arkusz stylu... windowTitleChanged(QString)
| | QObject
Ograniczenia rozmiaru > destroyed()
destroyed(QObject*)
Zastap... objectNameChanged(QString)

Przenies na spod

Przenie$ na wierzch

Wytnij

Skopiuj

Wklej

Zaznacz wszystko

Usun

Rozmies¢ >

21. A slot will appear in the mainwindow.cpp file (definition in the mainwindow.h
file) on_redButton_clicked:

void MainWindow::on_redButton_clicked()

{
}
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22. Add code that sends data to the microcontroller:

void MainWindow::on_redButton_clicked()

{
cmdData.clear();
cmdData.append(ui->redButton->isChecked() ? 'a' : 'z');
serial.write(cmdData);

23.Build and run the application and then press the Red button. The red LED
should glow when the button is pushed in and go out when the button is
pushed out:

[ ] [ ] MainWindow [ ] [ ] MainWindow
TextLabel TextLabel
Red s ]
Device: cu.usbmodem020140202 Device: cu.usbmodem020140202

I11. Exercises

1. Add extra buttons to control the green and blue LEDs.
2. Arrange widgets in the form grid and increase the font size of the label
widget to 40:

+ &
label : QLabel
o = Witasciwosé Wartosé
Wp|sz tutal (e vav
palette Odziedziczony
=} L =} font A [.AppleSy...
Rodzina .AppleSystem...
Wielkos$é pun... ] e
‘TextLabel " Poarueny
Kursywa
Podkreslony
a L a Przekreslony
Red Green Blue arming
Antyaliasing Preferuj domy...
cursor l; Strzatka

mouseTracking
tabletTracking

3. Add sending information from the microcontroller about turning on or off
individual LEDs and displaying them on the label widget:

o [ ] MainWindow [ ] o MainWindow

BLUE On BLUE Off

Red Green “ Red Green Blue

Device: cu.usbmodem020140202 Device: cu.usbmodem020140202
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