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Getting Started

Introduction

The objective of this post is to explain how to upload an Arduino program to the ESP32-24325024

module.

The ESP32 WiFi and Bluetooth chip is the latest generation of Espressif products. It has a dual-core
32-bit MCU, which integrates WiFi HT40 and Bluetooth/BLE 4.2 technology inside.

ESP wroom 32 has a significant performance improvement. It is equipped with a high-performance
dual-core Tensilica LX6 MCU. One core handles high speed connection and the other for standalone
application development. The dual-core MCU has a 240 MHz frequency and a computing power of
600 DMIPS.

In addition, it supports Wi-Fi HT40, Classic Bluetooth/BLE 4.2, and more GPIO resources.

Installing using Arduino IDE

Programming the ESP32

An easy way to get started is by using the familiar Arduino IDE. While this is not necessarily the best
environment for working with the ESP32, it has the advantage of being a familiar application, so the
learning curve is flattened.

We will be using the Arduino IDE for our experiments.

1, Installing using Arduino IDE

we first need to install version 1.8.19 of the Arduino IDE (or greater),for example, the Arduino
installation was in “C/Programs(x86)/Arduino”.

download release link:

https:.//downloads.arduino.cc/arduino-1.8.19-windows.exe
2, Thisis the way to install Arduino-ESP32 directly from the Arduino IDE.
Add Boards Manager Entry

Here is what you need to do to install the ESP32 boards into the Arduino IDE:
(1)  Open the Arduino IDE.
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@ 3_4 TFT_Rainbow | Arduino 1.8.19

File Edit Sketch Tools Help

3_4_TFT_Rainhow &

L
An example showing rainbow colours on a 1.8™ TFT LCD screen
and to show a basic example of font use.

v driver and pin connections are correct by

Make sure all the dis '
editing the User_Setup.h file in the TET eSPI library folder.

£ Fos

Hote that yis=ld({} or delay{0) mast be called in long duration for/while
the ESP826é watchdog triggering.

loops to stop

fiffiidiad ettt e a0t R iRt ARt it R R 004
###### DON'T FORGET TO UFDARIE THE User Setup.h FILE IN THE LIERRRY ######
fiitdididiididitdidididiad iR it iR iRt ia it R iR iR R A i AR R R AR R AR E R4

tinclude <TFT eSPI.h> // Graphics and font library for 5T7735 driwver chip

#include <SPI.h>

TFT eSFI tfit = TET eSPI{); // Invoke library, pins defined in User_Setup.h

unsigned long targetlime = O:

Invalid 1 d in
Invalid library found in

Dev Module, Disabled, Default 4MB with spiffs (1.2MB APP/1.5ME SFIFF A0MHz (WiFi/BT), DID, B0MHz, 4ME |

(2) Click on the File menu on the top menu bar.

(3) Click on the Preferences menu item. This will open a Preferences dialog box.
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@ 3 4 TFT Rainbow | Arduino 1.8.19
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+O

Open Recent

Sketchbook

Examples ]

Close Ctrl+W peen << 5 | blue;

Save Cirl+S

Save As. Ctrl+Shift+5 font still works as before

Page Setup  Ctrl+Shift+P B

Print Ctrl+P buit font!™);

Preferences  Ctrl+Comma i, n5t use the .setCursor call, coords are embedded
CK, TFT_BLACK); // Do not plot the background colour

Quit Cirl+Q -

rainbow plot
14,

{the advantage

2); // Draw text centre

f/tft.drawCentreString ("Font size 27,81,12,2); //

tft.d {("Font size 4™, 80, 30, 4):

tft.draw ("l2.34™, 80, 54, €)r

Invalid libr
Invalid librar

ev Module, Disabled, Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS]

) Paste the following link into the text box

Stable release link:

of not drawing the backgorund colour!)
at position 20,

raw teXt centre at position 80,
J/ Draw text centre at position

// Draw text centre at position 80, 24 using font &

40 MHz (WiFi/BT), D10, 80MHz, 4ME (;

12 using font 2

12 using font 2

30, 24 using font 4

00, Core 1, Core 1, None on COME

) You should be on the Settings tab in the Preferences dialog box by default.
) Look for the textbox labeled “Additional Boards Manager URLs".
)

If there is already text in this box add a coma at the end of it, then follow the next step.

https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json

Development release link:

https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_dev_index.json

(8) Click the OK button to save the setting.
The textbox with the JSON link in it is illustrated here:
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@

File Edit Sketch Tools Help

3_4_TFT_Rainbow §

g |

Ln example showing rainbow colours on a 1.8™ TFT LCD screen

Preferences *

Settings Network

Sketchbook location:

C:\Users'zhang pei‘\Documents\Arduine Browsze
Editor language: Englizh (United Kingdem) (Englizh (United Eingdem)) - (requires restart of Arduine)
Editor font size: 12
Interface seale: J\utomatic 100 = &% (requires restart of Arduine)
x
Theme: Default theme (requires restart of Arduina)
# Show verbose output during: [] compilation [ upload
i Compiler warnings: Hone ~
I:lDispla)' line numbers DE:nab].e Code Folding
T ‘.'erif)' code after upload DUse external editor
1l [#Check for updates on startup [ Save when verifying or uploading P
4

DUse accessibility features

Additional Beards Manager URLz: | httpz://www. arduine. en/package_ezp32_index. jzon ﬁ

can be edited directly in the file
C:\Users'\zhang pei‘\hpplata‘local \ArduinelS\preferences. txt

(edit only when Arduino 1s not running)

0K Cancel

MHz, 4MEB

(9) In the Arduino IDE click on the Tools menu on the top menu bar.
(10) Scroll down to the Board: entry

(11) A submenu will open when you highlight the Board: entry.

(
(

12) At the top of the submenu is Boards Manager. Click on it to open the Boards Manager dialog box.

)
)
)
)

13)I n the search box in the Boards Manager enter “esp32”.
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@ 3 4. TFT Rainbow | Arduino 1.8.19 N O X
File Edit Sketch Toals Help

Auto Format Ctrl+T
Archive Sketch

3_4_TFT_Raink Fix Encoding & Reload

fr Manage Libraries... Ctrl+Shife+1 -
An .examp.le 3 Serial Monitor Ctrl+Shift+M
and to show
Serial Plotter Ctrl+Shift+L
Make SUTS AL \WiFi101 / WiFININA Fi Upd
sditing the iF101 / WiFi irmware Updater
) Board: "ESP32 Dev Module" i Boards Manager...
Hote that yi
loops to stc Upload Speed: "921600" ; Arduino AVR Boards »
CPU Frequency: "240MHz (WiFi/BT)" q ESP32 Arduino 3
tiiteiititig Flash Frequency: "80MHz" ¥
e o Flash Mode: "DIO” ,
$HidbeEEEEEE ash Woas:
xJ Flash Size: "4MB (32Mb)" b
Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" -
Core Debug Level: "None” 3
PSRAM: "Disabled" »
Arduino Runs On: "Core 1" »
L L e Events Run On: "Core 1" >
d long Part A
i Get Board Info Y

Programmer: "Esptool”

Invalid library Burn Bootloader
Invalid 1

. Default 4MBE with spiffs (1.2MB APP/M.SMEBE SPIFFS OMHz (WiFIVBT), DIO,

(14) You should see an entry for “esp32 by Espressif Systems”. Highlight this entry and click on the
Install button.

This will install the ESP32 boards into your Arduino IDE

¥ 6T H23I
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© Boards Manager *,
Type (ALl
Arduine AVR Boards ~
Built-In by Arduino version 1.8.3 INSTALLED
Boards included in this package:
Arduino Yan, Arduine Uno, Arduino Uno Mini, Arduine Uno WiFi, Arduino Diecimila, Arduine Nano, Arduino Mega, Arduino
MegaADK, Arduino Leonardo, Arduino Leonardo Ethernet, Arduino Micro, Arduino Esplora, Arduino Mini, Arduino Ethernet,
Arduino Fio, Arduine BT, Arduine LilyPadUSB, Arduino Lilypad, Arduino Pro, Arduino ATMegalNG, Arduino Robot Control, Arduino
Robot Motor, Arduino Gemma, Adafruit Circuit Playground, Arduine Ydan Mini, Arduinoe Industrial 101, Linino COne.
Online Help
More Info
Arduine Mbed 05 Edge Boards
by Arduino
Boards included in this package:
Arduino Edge Control.
Online Help
More Info
Arduine Mbed 05 Hane Boards o

| Dornloading platforms index. .. Cancel

Once the installation completes, we need to select the correct board options for the "ESP32 Arduino”

board. In the board type, in the tools tab, we choose “"ESP32 Dev Module”.
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@ 3_4_TFT_Rainbow | Arduino 1.8.19
File Edit Sketch Tools Help

Auto Format
Archive Sketch
Fix Encoding & Reload

Manage Libraries...

X Serial Mornitor

Serial Plotter
WiFi101 / WIFININA Firmware Updater

Board: "ESP32 Dev Module”

Upload Speed: "921600"

CPU Frequency: "240MHz (WiFi/BT)"

Flash Frequency: "80MHz"

Flash Mode: "DIO"

Flash Size: "4MB (32Mb)"

Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)"
Core Debug Level: "None”

PSRAM: "Disabled"

Arduino Runs On: "Core 1"

Events Run On: "Core 1"
Port

Get Board Info

Programmer: "Esptool”

Burn Bootloader

int

digits after decimal point
xpos
ypos
font nly 2,4,6,7 valid. Font
(pi, precision, xpos, ypos, font); //

is pi", xpos, ypos, font): // Continuw

zhang'p

Cirl+T

Ctrl+Shift+]
Ctrl+Shift+M
Ctrl+Shift+L

| Boards Manager..
1 Arduino AVR Boards
ESP32 Arduina

>
lbackgorund colour!)

90 using font

e, Disabled, Default 4MB with spiffs {

iy
ESP3253 Dev Module

ESP32C3 Dev Module
ESP3252 Dev Module

ESP32 Dev Module
ESP32-WROOM-DA Madule
ESP32 Wrover Module

ESP32 PICO-D4
ESP32-53-Box
ESP32-53-USB-OTG

ESP3253 CAM LCD

ESP3252 Native USB

ESP32 Wrover Kit (all versions)
UM TinyPICO

UM FeatherS2

UM FeatherS2 Neo

UM Tinys2

UM RMP

UM TinyS3

UM PROS3

UM FeatherS3

S.0DI Ultra v1

microS2

MagicBit

Turta loT Node

TTGO LoRa32-OLED

TGO T1

TTGO T7 V1.3 Mini32

TTGO T7 V1.4 Mini32

TTGO T-OI PLUS RISC-V ESP32-C3
XinaBox CW02

SparkFun ESP32 Thing
SparkFun ESP32 Thing Plus
SparkFun ESP32-52 Thing Plus
SparkFun ESP32 MicroMod
SparkFun LoRa Gateway 1-Channel
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. TFT_Rainbow | Arduino 1.8.19

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch

3_4_TFT_Raink Fix Encoding & Reload
1

Manage Libraries... Ctrl+Shift+]
I} Serial Monitor Ctrl+Shift+M
colour 5 Serial Plotter Ctrl+Shift+L

WiFi101 / WIiFININA Firmware Updater

>
Upload Speed: *921600° >
CPU Frequency: “240MHz (WiFi/BT)" >
Flash Frequency: *B0MHz" >

Flash Mode: "DIO"
Flash Size: *4MB (32Mb)"
Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)"
Core Debug Level: *None®
PSRAM: *Disabled" ng for
Events Run On: *Core 1° >
Port font &

Get Board Info

ti

, 90 using

Programmer: “Esptoal® >

Burn Bootloader

precision =
xpos = 50;
ypos = 110

font

0123456
pos delta

apm

(pi, precision, xpos, ypos
(" is pi", xpos, ypos, font);

T position

¥ (6000)

Default 41 with spiffs (1.2018 APP/1 Shi

Set and In the programmer entry of the same tab, we choose “esptool”.

n COMS




@ 3_4TFT_Rainbow | Arduinc 1.8.19 - o ®
File Edit Sketch Tools Help

°° ry Auto Format Cirl+T
Archive Sketch
3_4_TFT_Rain} Fix Encoding & Reload
1

B
>

1| Menage Libraries.. Cirl+Shift+1
) Serial Monitor Ctrl+Shift+M
colour o Serial Plotter Ctrl+Shift+L

WiFi101 / WiFININA Firmware Updater

// The sty

Board: "ESP32 Dev Module®

Upload Speed: *921600°

CPU Frequency: "240MHz (WiFi/BT)"

Flash Frequency: "80MHz"

Flash Mode: "DIO"

Flash Size: "4MB (32Mb)"

Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)"

Core Debug Level: *None*
PSRAM: "Disabled”
Arduino Runs On: *Cere 1°

Events Run On: "Core 1"

sing font 2

using font 4

Port font 6

Get Board Info

tion 80, 90 using font 2

Programmer: "Esptool” i ® Esptool

Burn Bootloader

print
digits after decimal point

ont mmber only 2,4,6,7 valid. Font

0:apm
rint position

(pi, precision, xpos, ypos, font}: /
" is pi", xpos, ypos, font); // Continue printin

112 ES adule, Disabled, Default MB with spiffs (1.2MB APP/1.5MB SPIFF: QWiFi/BT), DI 4MB (32 ]

It's important to note that after the code is uploaded, the device will start to run it. So, if we
want to upload a new program, wee need to reset the power of the device, in order to
guarantee that it enters flashing mode again.

First program
Since this platform is based on Arduino, we can use many of the usual functions. As an example for the

first program, the code bellow starts the Serial port and prints “hello from ESP32" every second.

void setup() {
Serial.begin(115200);

void loop() {
Serial.printIn("hello from ESP32");
delay(1000);

If everything is working fine, we will see the output in the serial console shown.
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@ 3.4 TFT_Rainbow | Arduinc 1.8.19

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch

3_4_TFT_Raink Fix Encoding & Reload

A Manage Libraries... Ctrl+5Shift+1 -~
An .examp.le 3 Serial Monitor Ctrl+Shift+M 4
and to show

Serial Plotter Ctrl+Shift+L

Make sure al|

editing the WiFi101 / WIiFININA Firmware Updater

] Board: "ESP32 Dev Module” >
Note that vi
loops to ato Upload Speed: "921600" *
CPU Frequency: "240MHz (WiFi/BT)" >
tetdtiititis Flash Frequency: "80MHz" »
e o ] Hash Mode: "DIO" >
T ash WMode:
X7 Flash Size: "4MB (32Mb)" >
Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" »
<TFT
epy| Core Debug Level: "Mone” »
PSRAM: "Disabled” »
Arduino Runs On: "Core 1" »
TET eSFR It o Events Run On: "Core 1" »
i gned long Port A
“ Get Board Info v

Programmer: "Esptool”
Invalid [1br

Invalid 1i
Invalid 1i
Invalid 1i
Invalid 1i
Invalid 1i

Burn Bootloader

Invalid 1i
Invalid 1i
Invalid 1i
Invalid libr

ault 4MEB with

Again thank you for so much concern.. Hopefully, it's the beginning of a wonderful relationship!

Sample program usage

At present, only a preliminary explanation and introductory use are given to the samples displayed on

the screen, and the corresponding examples in the data center are found, as shown in the figure:

%11 71 #% 23 T
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- v 1 > HEERE o HERE () > BF > BETE » ESP32 » 24inch_ESP32-24325024 » 1-Demo » Demo_Arduino

=

=R

3 RiEAE

@ OneDrive

1_1_Factory_samples_Resistive_touch
1_2_Factory_samples_Capacitive_touch

O WPSH#
= i

3_1_Helloworld
3_2 uart
33LED

§ EDEr
B s
= BR

3 4-1_TFT_Rainbow

3 4-2 Flash Jpg_DMA
2 4-3 Flash PNG

3 4-5 1VGL Arduino

o=

¥ &

) B

W ="

e 05 ()

- SoOftware (D2)

- EEE (E)

= HEZ{H(192.168.0

o R

35 key

3_6_interrupt

3.7 DHT11

3.8 pwm

3.9 timer

3_10_adc

41 wifi AP

4.2 wifi STA

4 3 wifi_SmartConfig

4 4 wifi_STA_TCP Server
4.5 WIFI_STA TCP _Client

4 6 WIFI_STA_UDP

4 7 camera

4 8 WIFl Web Servers LED
4 9 WIFl Web Servers Relay
4 10_WIFI Web Servers DHT11
4 11_SmallDesktopDisplay
5_1_bleService

615D Jpg

BER

2023/6/5 1
2023/6/5 1
2023/6/5 1
2023/6/5 1
2023/6/5 1
2023/6/5 1
2023/6/5 1

2023/

2023/6/5 1
2023/6/5 1
2023/6/5 1
2023/6/5 1
2023/6/5 1
2023/6/5 1

2023/

2023/6/5 1
2023/6/5 14
2023/6/5 14:

L

2023/6/5

2023/6/5 1
2023/6/5 1
2023/6/5 1

2023/

2023/6/5 1
2023/6/5 1
2023/6/5 1

EolE ol

EolE ol ol o ol

Eo

A

EolE ol ol

Eo

A:1

EolE ol ol

e

==

it
i
i
it
praiess
i
g
i
i
i
it
i
it
praiesy
i
i
i
i
i
it
it
it
it
praiess
i
i
i

i

Fh

The examples in the red circle are all based on the TFT_eSPI library as the basic application. This

library supports various commonly used driver chips, such as ST7735, ST7789, ILI9341, etc., and has

good compatibility.

TFT_eSPlI library file

installation:

Open the library manager in Arduino, search for TFT_eSPI, and click instal .
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@ LVGL Arduino | Arduine 1.8.19

File Edit Sketch Tools Help

Auto Format ctrl+T
Archive Sketch

Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+| (o)
Serial Monitor Ctrl+Shift+M
Serial Plotter Cirl+Shift+L

WiFi101 / WiFININA Firmware Updater

Board: "ESP32 Dev Module” >

Upload Speed: "921600° >

1v_disg CPU Frequency: "240MHz (WiFi/BT)" >
1v_20l¢  Hash Frequency: "80MHz" >
p— Flash Mode: "DIO" >
Flash Size: "4MB (32Mb)" >

LV_USE_LOG Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1,5MB SPIFFS)" >
Core Debug Level: "None" >

PSRAM: "Disabled" >

Arduino Runs On: "Core 1° >

Events Run On: "Core 1" >

! Port: "COM6" >

Get Board Info
1v_exampl
{ Programmer: "Esptool” >

Burn Bootloader
|
LV_STYLE_TRANSFORM_WIDTH, LV_STYLE_TRANSFORM_HEIGHT, LV_STYLE TEXT_LETTER_SPACE]};

static lv_style_transition_dsc_t transition dsc_def;
1v style transition dsc_init(stransition dsc_def, props, lv anim path overshoot, 250, 100, I

Invalid lib: ound in

@ Ubrary Manager *

Type A1l w | Topie All ~ | |TFT_eSFI]

by Calvin Hass
GUIslice embedded touchscreen GUI library in C for Arduino & Raspberry Pi Drag & drop GUI supports Adafruit-GFX, TFT_eSPI
and UTFT graphics drivers on Arduino / AVR, ESPE8266 / NodeMCU, ESP2Z, Teensy, Feather MO, nRF32, STM32, M55tack

More info

Version 0.17.0 Install

QBRcode_eSPL

by Jose Antonio Espinosa
QR code generation for TFT displays Subclass of QRcodeDisplay to use TFT displays.
More info

TFT_aSPL

by Boedmer Varsion 2.4.72 INSTALLED

TFT graphics library for Arduine processors with performance optimisation for RP2040, STM22, ESP8266 and ESP32 Supports
TFT displays using drivers (ILI9341 etc) that operate with hardwara SPI or 8 bit parallel.

More info

Close

Although the TFT_eSPI library has many advantages, it may also have a troublesome place for ordinary
users, that is, after the installation

It needs to be configured separately, | already have a configured file, as shown in the figure:

%1371 # 23 T
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= v <« 1-Demo » Demo_Arduino » 1_1_Factory samples_Resistive_touch » TFT_e%Pl bottom layer replacement file

Fa

_ = BRI =S e
RERE c| lv_confh 2023/7/6 12:17 C Header iExi 24 KB
| # OneDrive | c| User_Setup.h | 2023/7/6 13:01 C Header iExzid 16 KB
& WPSHE
[
5 EDEs
i B R

Copy the file and replace User_Setup.h in TFT_eSPI. The library location is generally
C:\Users\<username>\sketchbook\libraries \TFT_eSPI .

If you want to take a closer look at the various setting options, you can follow my tutorial and set it up.
Go to the Arduino library file installation directory and open the location of the TFT_eSPI library. Taking
Windows as an example, the library installation directory is generally:

C:\Users\<username>\ sketchbook\libraries \TFT_eSPI .

As shown:
I'& [ = | TF_espt - ] X
pCll =m == == (2]
f d e SHIEEE x T #EmE - @ 17 B o=
[] smsthEEA o 1] A - == 2EFRTE
EEf =5 & ENE BHE M ESE W2 Eix o OF s
EiAiE o ) M ST MYt
ERER =t FE 7 iz
« v 4 I « 08 (C) » FF » zhang'pei » 37 » Arduino > libraries » TFT eSPI » vI (<] S TETFT eSPl R
-
=5 el Foh
3 HREAE
docs i
& OneDrive examples 9 20:07 hodt=
£ weshE Extensions 9 20:08 i
Fonts /7/19 20:07 =
3 resim Processors 7719 20:08 it
B oxs TFT_Drivers /7/19 20:08 i
B A Tools 7/19 20:08 i
=|E User_Setups 7/19 20:08 =
B v g CMakeLists.txt 7/19 20:08 e 5ot 1KB
3= [] Kconfig [7/19 20:08 prcts 12 KB
El keywords.oa 9 20:08 pre =] 4 KB
poe
b ER libraryjson 7419 20:08 JSON JEziE 1KB
W = library.properties [7/19 20:08 Properties JE37{F 1KB
i, OS(C) E licensext 9 20:08 pre =] 7 KB
. software (D) ¥ README.md 9 20:08 Markdown B3 18 KB
o EEE ) E| README.xt [7/19 20:07 S 1KB
- [7/19 20: o 1
= EET(192.1684 c| TFT_config.h 7/19 20:08 C Header {E3zff 0KB
| TFT_eSPl.cpp 9 20:08 Co+ B 172 KB
o R | TFT_eSPLh 9 20:08 C Header JEx2i4 42 KB
90:33 C Header J3zf4 16 KB
¢| User Setup_Selecth [7/19 20:08 C Header it 16 KB

Then open the User_Setup.h file in the library file directory, and make corresponding settings according
to your own screen type and driver chip type. Here is an example of the 2.8-inch ILI9341 TFT LCD color

screen | used.

First, we open User_Setup.h.

% 14 71 3 23 T



Step 1: Modify the custom driver file. Among the many driver files, choose the one that suits your

screen, and comment out the unused ones.

As shown':

Set the width and height, for ILI9341, set the width and height.

As shown:

Step 2: Pin definition, comment out other definitions, define your own pins .

As shown:

Step 3: Turn on the Backlight Pins .

As shown':

After configuring these, compile the arduino function in 3_4-1_TFT_Rainbow to light up the screen .

About the use of touch and LVGL:

Find the data center Factory_samples_Capacitive_touch

F 15 H 23 W



As shown:

« =5 v 4 > WERRE > BEEE(E) » B¥ > B|HETFE > ESP32 » 24inch_ESP32-24325024 > 1-Demo » Demo_Arduina »

o

=t == b = Foh

s HuEHIE
1_1_Factory samples_Resistive_touch 2023/7/6 14:32 it
@& OneDrive I 1_2 Factory samples_Capacitive touch 2023/7/6 16:22 hg =
£ WesHIE 3_1_Helloworld 2023/6/5 14:10 i
3 2 vart 2023/6/5 14:10 e
B preim 3.3 LED 2023/6/5 14:10 Srifss
B EDEG 3 4-1_TFT_Rainbow 2023/6/5 14:10 T
B 3 4-2 Flash_Jpg_DMA 2023/6/5 14:10 IofE
=Es 3 4-3 Flash PNG 2023/6/5 14:10 i
—_— 3 4-5 LVGL_Arduino 2023/6/5 14:10 ST
) 3.5 key 2023/6/5 14:10 i
“ = 3 6 interrupt 2023/6/5 14:10 Il
b Ex 37 DHTI 2023/6/5 14:10 i
W =" 3.8 pwm 2023/6/5 14:10 IrfgE
iy 05 (C) 3.0 timer 2023/6/5 14:10 =
— software (D) 3 10 ade 2023/6/5 14:10 i
_ mEE () 4 1_wifi_AP 2023/6/5 14:10 =
= SE(192.168 42 wifi_STA 2023/6/5 14:10 i
4 3 wifi_SmartConfig 2023/6/5 14:10 =
b mE 4 4 wifi_STA TCP Server 2023/6/5 14:10 =
45 WIFI_STA TCP_Client 2023/6/5 14:10 ST
4_6_WIFI_STA_UDP 2023/6/5 14:10 i
4 7 camera 2023/6/5 14:10 =
4.8 WIFI Web Servers LED 2023/6/5 14:10 i
4 9 WIFI Web Servers Relay 2023/6/5 14:10 prat=
4_10_WIFI Web Servers DHT11 2023/6/5 14:10 i
4 11_SmallDesktopDisplay 2023/8/5 14:10 =
5_1_bleService 2023/6/5 14:10 i

Download two library files .

One -TFT_e SPI
& Lbrary Manager X
Type |Al1 w | Tapic [A11 « | |TFT_eSPI
by Calvin Hass 2

GUIslice embedded touchscreen GUI library in C for Arduino & Raspberry Pi Drag & drop GUI supports Adafruit-GFX, TFT_e5SPI
and UTFT graphics drivers on Arduino / AVR, ESP8266 / NodeMCU, ESP32, Teensy, Feather MO, nRF52, STM32, M55tack
More info

Version 0.17.0 ~ Install

QRcode_eSPI

by Jose Antonio Espinosa
QR code generation for TFT displays Subclass of QRcodeDisplay to use TFT displays.
More info

TFT_eSPIL

by Bodmer Version 2.4.72 INSTALLED

TFT graphics library for Arduino processors with performance optimisation for RP2040, STM32, ESP8266 and ESP32 Supports
TFT displays using drivers (ILIS341 etc) that operate with hardware SPI or & bit parallel.

More info

Close

Two -Lvgl

% 16 T 3 23

=



@ Library Manager

Type ALL “w | Topic [All ~ | |LVGL

Of rEeeT Oy o
~

Full-featured Graphics Library for embedded systems Littlev Graphics Library provides everything you need to create a
Graphical User Interface (GUI) on embedded systems with 2asy-to-use graphical elements, beautiful visual effects and low

memory footprint.
Maore info

Version 3.0.1 ~ Install

lv_examples

by kiswegabor,embeddedt
Examples for LVGL grapics library Demos and examples to see and try the features of LVGL embedded GUI library.

More info

1vel

by kiswvegabor,embeddedt, pete-pjb

Full-featured Graphics Library for Embedded Systems Powerful and easy-to-use embeddead GUI with many widgets, advanced
visual effects (opacity, antialiasing, animations) and low memory requirements (16K RAM, 64K Flash).

Maore info

Close

Copy the User_Setup.h of the data center .

As shown:

&« v « 1-Demo » Demo_Arduino » 1_2 Factory samples Capacitive_ touch » TFT_eSPI bottom layer replacement file
Bzt B EEE =3 F
# HEAE
c| v_confh 2023/7/6 12:17 C Header i530/% 24 KB
@ OneDrive [ '€ User Setuph | 2023/7/6 13:01 C Header 83t 16 KB

O WPSRl#

o el
_.'3D?:J§.
B R
= Es
£ o
¥ =
D BEx
C

Replace the corresponding User_Setup.h file in TFT_eSPI with this file .

As shown:
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. v 4 « OS(C) » FHF » zhang'pei » 3 » Arduino > libraries » TFT_eSPI v | 0 L TE TFT_eSPI S

-

=t era=Ls E-Sicl Fuh
I BEEAE
docs 2022/7/19 20:08 o=
& OneDrive examnples 2022/7/19 20:07 o
£ WPSHlE Extensions 2022/7/18 20:08 o=
Fonts 2022/7/19 20:07 i
O refe Processors 2022/7/19 20:08 i
N DR ] TET Drivers 2022/7/19 20:08 ol
g Toals 2022/7/19 20:08 i
= BR User_Setups 2022/7/19 20:08 ik
ok CMakelLists.txt 2022/7/19 20:08 =g 1KB
) [7] Keanfig 2022/7/19 20:08 it 12 K8
¥ = keywords.bxt 2022/7/19 20:08 A AKB
} 5 | library.json 2022/7/19 20:08 JSON iEzrid 1KB
W =E | library.properties 2022/7/19 20:08 Properties i§3{$ 1KB
“, 05 (C) license.txt 2022/7/19 20:08 AT 7 KB
— software () ¥ README.md 2022/7/19 20:08 Markdown SEzf% 18 KB
o ERE E) README.bet 2022/7/19 20:07 AR 1KB
= 192,168 c TET configh 2022/7/19 20:08 C Header JEzit 10 KB
<) TFT eSPlepp 2022/7/19 20:08 C++ B3z 172 KB
= e ¢ TFT_eSPLh 2022/7/19 20:08 C Header iFszi% 42 KB
| < User Setuph |2022/8/19 9:33 C Header B3zt 16 KB
| User_Setup_Selecth 2022/7/19 20:08 C Header iF3ig 16 KB

SHIERAFOH Iv_confh
e

« v <« 1-Demo » Demo_Arduing » 1_2_Factory samples_Capacitive_touch » TFT_eSPI bottom layer replacement file

£ B B EEs == Fohs
*+ A

<] Iv_conf.h 2023/7/6 12:17 C Header Bzt 24 KB
@& OneDrive c| User Setup.h 2023/7/6 13:01 C Header J&sri4 16 KB

£ WPsHE

o pEE
S o))
B A
= Es
& o
¥ T
=3
B

Put this file under the arduino library file, it must be in the same root directory as the library TFT_eSPI .

As shown:
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&« > v 4 » HWEEJE » OS(C) » AF » zhang'pel » 33 » Arduino » libraries
-~
£33
A s S S
. Adafruit_Unified_Sensor
@ OneDrive Arduinolson
& WPSHIfE AsyncTCP
Audio
= e DallasTemperature
J DS DHT sensor library
- DHT _sensor_library for ESPx
= BR ESP32Servo
B = ESPAsync\WebServer
‘ = FastLED 2022/7/6 %23
) B5 GFX_Library_for_Arduino 2022/8/9 18:08
gt311-arduino-main
= =a GT911-master
L oS |IRremote
= software (D) JPEGDecoder
- EHE (E) LiquidCrystal_12C
= HEZrE(192.168.1 LovyanGFX
hegl
= FE MFRC522
OneWire
PNGdec
Rtc_by_Makuna 2022/6/27 12:06
| TFT_eSPI | 2022/8/16 12:46
TFT_Touch-master
Time

8 lv_arduino.rar

Tlpg_Decoder

Touch_test
TP_Arduino_DigitalRain_Anim-main
X¥PT2046 Touchscreen
XT_DAC_Audio

¢l v confh

[ readme.txt

After compiling, you can run LVGL and touch normally.

Function introdu

—. Basic settings

ction

1. tft.init(); //Initialization

~ O e

ESit) Fh

N g
prali=cy
prat==3
pral=cy
prat =3
pral-=3
prai==3
pral-=3
pral =
pral-=
pral =
pral-=
pral =3
rig=
pral =
rig=
prat =
rig=
pral ==
Irig=
pral ==
rig=
pral =3
arigE=
pral =
=
pral =
TigE=
pral =3
TigE=
a3
360ELE RAR i 6,740 KB
C Header iE3{4 24 KB
pranre | 1KB

1t libraries FEE

Initialize the screen, if it is ST7735, you can pass a parameter to it, and see when it is used .

2. tftfillScreen(TFT_BLACK); //fill full screen fill full screen, followed by color values.

tft.fillScreen(uint32_t

3. Screen rotation

color);

// Set the rotation angle of the screen display, the parameters are: 0, 1, 2, 3

// Represent 0°, 90°, 180°, 270°

void

4. Screen inversion

setRotation(uint8_t r);

//Invert display colors i = 1 invert, i = 0 normal

tft.invertDisplay(bool

i),

% 19 T # 23
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Z. Textrelated API
1. tft.setCursor(20, 10, 4); //Set the starting coordinate position and font size of typing
// Set the text display coordinates. By default, the upper left corner of the text is used as the reference
point. The reference point can be changed.
void setCursor(intl6_t x, intl6_t )
// Set the text display coordinates, and the font of the text
void setCursor(intl6_t x, intl6_t vy, uint8_t font),
2. tft.setTextColor(2); //Set font color
// Set text color
void setTextColor(uintl6_t color);
// Set text color and background color
void setTextColor(uint16_t fgcolor, uintl6_t bgcolor);
//Setting the background color can effectively prevent numbers from overlapping
3. tft.setTextSize(2), //Set font size
Setting the text size can enlarge the display of the font, but the "resolution” of the font will not change
// Set the text size, the text size range is an integer from 1 to 7
void setTextSize(uint8_t size);
4. tft.print("Hello World!");
// Display font
tft.print("Hello World!");
5. tft.printf, tft.println //Display font

Special Note: Font 7 is an imitation of a 7-segment digital screen

=. APIs related to drawing text

1. Draw the string (left)

intl6_t drawString(const String &string, int32_t X, int32_t )

intl6_t drawString(const char =*string, int32_t x, int32_t )

intl6_t drawString(const String &string, int32_t x, int32_t vy, uint8_t font)
intl6_t drawString(const char =*string, int32_t x, int32_t vy, uint8_t font)

2. Draw the string (centered)

intl6_t drawCentreString(const char =string, int32_t x, int32_t vy, uint8_t font)
intl6_t drawCentreString(const String &string, int32_t x, int32_t vy, uint8_t font)
3. Draw the string (right)

intl6_t drawRightString(const char =*string, int32_t x, int32_t vy, uint8_t font)
intl6_t drawRightString(const String &string, int32_t x, int32_t vy, uint8_t font)
4. Drawing characters

intl6_t drawChar(uintl6_t uniCode, int32_t X, int32_t )
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intl6_t drawChar(uintl6_t uniCode, int32_t x, int32_t vy, uint8_t font)

void drawChar(int32_t x, int32_t vy, wuintl6_t c, uint32_t color, uint32_t bg, uint8_t
size)

5. Plot floating point numbers

intl6_t TFT_eSPl:drawFloat(float floatNumber, uint8_t decimal, int32_t X, int32_t V)
intl6_t TFT_eSPl:drawFloat(float  floatNumber, uint8_t decimal, int32_t x, int32_t v,
uint8_t font)

tft.drawFloat(3.124, 4, 0,04),

6. Draw the numbers

intl6_t drawNumber(long intNumber, int32_t x, int32_t )

intl6_t drawNumber(long intNumber, int32_t x, int32_.t y, uint8_t font)

4. Drawing geometric figures

1. Draw the dots

void drawPixel(int32_t x, int32_t vy, uint32_t color)

2. Draw lines

void drawLine(int32_t xs, int32_t ys, int32_t xe, int32_t ye, uint32_t color)
3. Draw a horizontal line (quick)

void drawFastHLine(int32_t x, int32_t vy, int32_t w, uint32_t color)

4. Draw a vertical line (quick)

void drawFastVLine(int32_t x, int32_t vy, int32_.t h, uint32_t color)

5. Draw the hollow circle

tft.drawCircle(100, 100,50, TFT_RED);

6. Draw a filled circle

void fillCircle(int32_t x, int32_t vy, int32_t r, uint32_t color)

7. Draw a hollow ellipse

tft.drawEllipse(100, 100, 100,60, TFT_GREENYELLOW);

8. Draw a solid ellipse

void drawRect(int32_t x, int32_t vy, int32_t w, int32_t h, uint32_t color)
9. Draw a hollow rectangle

void drawRect(int32_t x, int32_t vy, int32_t w, int32_t h, uint32_t color)
10. Draw a solid rectangle

void fillRect(int32_t x, int32_t vy, int32_t w, int32_t h, uint32_t color)
11. Draw a hollow rounded rectangle

void drawRoundRect(int32_t x, int32_t vy, int32_t w, int32_t h, int32_t radius, uint32_t
color)

12. Draw a solid rounded rectangle
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void fillRoundRect(int32_t x, int32_t vy, int32_t w, int32_t h, int32_t radius, uint32_t
color)

13. Draw Hollow Triangles

void drawTriangle(int32_t x1, int32_t yl, int32_t x2, int32_t y2, int32_t x3, int32_t y3,
uint32_t color)

14. Draw Solid Triangles

void fillTriangle(int32_t x1, int32_t y1, int32_t x2, int32_t y2, int32_t x3, Int32_t y3,

uint32_t color)

. Image display related

1. Display BMP picture

void drawBitmap(intl6_t x, intl6.t vy, const uint8 t *bitmap, intl6_t w, intl6_t h,
uint16_t fgcolor)

void drawBitmap(intl6_t x, intl6_t 'y, const uint8_t =bitmap, intl6_t w, intl6_t h,

uint16_t fgcolor, uintl6_t bgcolor)

2. XBM

xbm is a simple two-color image bitmap format, which was widely used in early cgi and is currently
used in counters. Here TFT_eSPI recommends an online XBM production toolxbm is a simple two-color
image bitmap format, which was widely used in early cgi and is currently used in counters. Here
TFT_eSPI recommends an online XBM production tool

https:.//www.online-utility.org/image/convert/to/XBM

3. Test is very useful

void drawXBitmap(intl6_t x, intl6_t y, const wuint8_t xbitmap, intl6_t w, intl6_t h,
uint16_t fgcolor)

void drawXBitmap(intl6_t x, intl6_t y, const wuint8_t xbitmap, intl6_t w, intl6_t h,
uint16_t fgcolor, uintl6_t bgcolor)

Display pictures

void pushlmage(int32_t x, int32_t vy, int32_.t w, int32.t h, const uintl6_t =*data) void
pushimage(int32_t x, int32_t vy, int32_t w, int32_t h, uintl6_t =data)

void pushlmage(int32_t x, int32_t vy, int32.t w, int32.t h, const uintl6_t =data,
uint16_t transparent)

void pushlmage(int32_t x, int32_t vy, int32.t w, int32_.t h, wuintlé_t =*data, uintl6_t
transparent)

void pushlmage(int32_t x, int32_t vy, int32_t w, int32_t h, uint8_t =*data, bool bpp8 =
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https://links.jianshu.com/go?to=https%3A%2F%2Fwww.online-utility.org%2Fimage%2Fconvert%2Fto%2FXBM

true, uintl6_t *cmap = (uintl6_t *)nullptr)
void pushlmage(int32_t x, int32_t vy, int32_t w, int32.t h, uint8_t =data, uint8_t
transparent, bool bpp8 = true, uintl6_t =*cmap = (uintl6_t *)nullptr)
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