Smart Display Module- Programming Guide

Introduction

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

ESP32-S3-wroom-1 has a significant performance improvement. It is equipped with a
high-performance dual-core Tensilica LX7 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, This is 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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An example showing rainbow colours on a 1.8" TFT LCD screen
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Make sure all the display driver and pin connections are correct by
editing the User_Setup.h file in the TFT eSFPFI library folder.

Note that yisld() lay(0) must be called in long duration for/while
loops to stop the ESP8266 watchdog triggering.
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(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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You should be on the Settings tab in the Preferences dialog box by default.

(4)
(5) Look for the textbox labeled “Additional Boards Manager URLs".
(6) If there is already text in this box add a coma at the end of it, then follow the next step.
(7) Paste the following link into the text box :

Stable release link:
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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(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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ESP32 Sketch Data Upload
WIFI101 / WIFININA Firmware Updater

Board: "ESPA253 Dev Module® | Boards Manager...
Upload Spesd: 9216007 E Arduino AVR Boards
USE Mode: “Hardware CDC and JTAG® ESP32 Arduino ¥

USB CDC On Boot: “Disabled®
USB Firmware MSC On Boot: *
USB DFU On Boot: “Disabled”

sabled” »

Upload Mode: "UARTD / Hardware CDC* »
CPU Frequency: "240MHz (WiF)"
Flash Mode: "QIO B0MHz" »

Flash Size: "8MB (54Mb)"

Partition Scheme: “No OTA (IMB APPFIME SPIFFS)"
Core Debug Level: "None®

PSRAM: "OPI PSRAM®

Arduino Runs On: *Core 1°

Events Run On: “Core 1° »

Get Board Info
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» Burn Bootloader

(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
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Arduing Yin, Arduino Uno, Arduino Uno Mini, Arduine Uno WIFi, Arduino Diecimila, Arduine Nano, Arduino Mega, Arduino
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Arduino Fio, Arduino BT, Arduino LilyPadUSB, Arduino Lilypad, Arduino Pro, Arduino ATMegaNG, Arduino Robot Control, Arduino
Robot Motor, Arduino Gemma, Adafruit Circuit Playground, Arduino Yin Mini, Arduino Industrial 101, Linino One.

Online Help
More Info

Arduino Mbed 0S Edge Boards
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Boards included in this package:
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More Info
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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 "ESP3253 Dev Module”.
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Set and In the programmer entry of the same tab, we choose “esptool”.
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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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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:
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The examples in the red circle are all based on the Arduino_GFX library as the basic application. This
library supports various commonly used driver chips, such as ST7735, ST7789, ILI9341, etc., and has
good compatibility.

Arduino_GFX library file installation:

Open the library manager in Arduino, search for Arduino_GFX, and click instal
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with various data bus interfaces Arduino_GFX is & Arduino graphics
library. Currently support GC9A01 rour\d dlsnlav GC9106. GCI107, HXB347C. HXB3470. HXBIZ2C, HABISTA, HXE3378,
HXB369A, ILIG122, ILIS225, ILI9331. ILI9341. ILI9342{MSStack. ESP32-53-BOX), ILI9481. ILI9486, ILIS488, ILISBOG.
JBTEKT1, NT35210, NT35510, NT39125, NV3041A, OTMBO09A, RE1529, RMG6T162. SEPS52S, SSD1283A, 5501331, 8501351,
ST7735, STI789, STI796 and virtually all Raspberry Pi DPI (RGE) display. Tested RGE display: GCIS03V, ILIG4ES, ST7262,
ST7701. Currently support =oftware SPI (8-bit and 9-bit), hardware SPI [8-bit, ESP32 also support 9-bit), 8-bit parallel
interface{AVR, ESP32, AP Pico, RTLB720, STM32), 16-bit parallel interface{ESP32 and RPi Pica) and RGE Panel
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4D Systems Pty Lt

Graphics I.lbfawiwthe gend-1oD by 4D Systems This is 3 library which enables graphics to be easily added to the gand-loD
__modules using the Arduino 1DE or Workshop4 IDE. gend-IoD is powered by the ESPA2E6. 1]

Claze

Although the Arduino_GFX library has many advantages, it may also have a troublesome place for

ordinary users, that is, after the installation

About the use of touch and LVGL:
Find the data center 1_2_4.0_LvglWidgets

As shown:
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Download two library files .
One -Arduino_GFX library
@ Library Manager X
Type All v | Topic ,All ~ | iLi:.:l-l-:-i.xlu_GFI
by Marc MERLIN A
Adafruit_GFX and FastLED compatible library for ArduinoOnPC X11 TFT Emulator Designed to work with
https://github.com/marcmerlin/ ArduinoOnPc-FastLED-GFX-LEDMatrix
| More info | | Install
GFX Library for Arduine
by Moon On Our Nation |Varsion 1.2.9 INSTALLED |
Arduino_GFX is a GFX library for various color displays with various data bus interfaces Arduino_GFX is 2 Arduino graphics
library. Currently support GC9A01 round display, GC9106, GC9107, HXB347C, HXB347D, HX8352C, HX8357A, HX8357B,
HX8369A, ILI6122, ILI9225, ILIS331, ILI9341, ILI9342(M5Stack, ESP32-S3-BOX), ILI9481, ILI9486, ILI9488, ILI980S6,
JBTEK71, NT35310, NT35510, NT39125, NV3041A, OTMBO09A, R61529, RM67162, SEPS525, S5SD1283A, 55D1331, S5D1351,
ST7735, ST7789, ST?7796 and virtually all Raspberry Pi DPI (RGB) display. Tested RGB display: GC9503V, ILI6485, ST7262,
ST7701. Currently support software SPI (8-bit and 9-bit), hardware SPI (8-bit, ESP32 also support S-bit), 8-bit parallel
interface(AVR, ESP32, RPi Pico, RTLB720, STM32), 16-bit parallel interface(ESP32 and RPi Pico) and RGB Panel
GFI4d
by 4D Systems Pty Ltd
Graphics Library for the gen4-IoD by 4D Systems This is a library which enables graphics to be easily added to the gen4-1oD
modules using the Arduino IDE or Workshop4 IDE. gen4-1aD is powered by the ESP8266. v
| Close |
Two -Lvgl
http://www.jczn1688.com/ 1R HFHEITR
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by Pavel Brychta

Full-featured Graphics Library for embedded systems Littlev Graphics Library provides everything you need to create 2

Graphical User Interface (GUI) on embedded systems with easy-to-use graphical elements, beautiful visual effects and low

memory footprint.
More info

lv_examples
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Examples for LVGL grapics library Demos and examples to see and try the features of LVGL embedded GUI library.
More info
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visu-l tﬁqd:s (cpad‘ty Inﬁllhslng. anlmﬂ:onﬁ) and Icm memory requirements (16K RAM, 64K Flash).

e — — w

== 7 1 s
| Close

Copy the Iv_conf.h of the data center .

As shown:

! | [/ || = | LVGL configuration replacement file

El == == ==

» By [ =mme B X =] DwRna - (3 gy Eewsm
) (7] saRstammA=t 1 EwnE - EE o ARG
EEDME 53 =% EaE 555 e E== 2 . DD EREE
=hE % BT " = T ehRcE
&« - uI 1-Demo » Demo_Arduine » 1_2 4.0 Lvg/Widgets » LVGL configuration replacement file I v O
&% ) BuEE =] X
o REEE
2023/11/28 1611 C Header 1% 26 KB
@ OneDrive
O WPSH &
= Flat
y ELEe
B s
= B8R

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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After compiling, you can run LVGL and touch normally.



