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Overview ESP32-S3-Touch-LCD-1.69

Introduction

ESP32-S3-Touch-LCD-1.69 is a cost-effective, high-
performance microcontroller development board designed
by Waveshare. On the small plates, onboard a 1.69inch
capacitive touch LCD screen, Lithium battery charging chip,

6-axis sensor (3-axis accelerator and 3-axis gyroscope), and (https://www.waveshare.com/esp32-
s3-touch-lcd-1.69.htm)

peripheral interface such as RTC, easy to develop and

embed into products. _
1.69inch, 240 x 280

USB, UART, 12C
Features

» Equipped with high-performance Xtensa®32-bit LX7 dual-core processor, main frequency
running up to 240MHz.

» Support 2.4 GHz Wi-Fi (802.11 b/g/n) and Bluetooth® 5 (LE), and onboard antenna.
» Built-in 512KB SRAM and 384KB ROM, 8MB PSRAM, and external 16MB Flash.
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Onboard 1.69inch capacitive touch LCD screen, 240x280 resolution, 262K colors, can clearly
display color pictures.

Hardware Description

https://www.waveshare.com/wiki/ESP32-S3-Touch-LCD-1.69

Onboard patch antenna, uses 0 ohm shorted optional external antennas, as shown in @.

Onboard PCF85063 RTC chip with reserved SH1.0 RTC battery header (support charging),
supports timing function, as shown in 3 and @.

Onboard QMI8658C 6-axis Inertial Measurement Unit (IMU), including a 3-axis gyroscope
and a 3-axis accelerator, as shown in @.

Onboard ETA6089 high-performance Lithium battery charging chip, M1.25 Lithium battery
interface, easy to install lithium batteries charge and discharge for long-term usage, as
shown in & and ®.

Onboard buzzer can be utilized as an audio peripheral, as shown in ®.

Onboard Type-C interface, connect to ESP32-S3 USB for demo programming and log
printing, as shown in @.

Onboard BOOT and RST function buttons, easy to reset and enter the download mode, as
shown in (@ and @.

Onboard function circuit button, can be customized as power-on button, and can identify
single pressing, double pressing, and long pressing, as shown in (0.
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Dimensions
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(/wiki/File:ESP32-S3-Touch-LCD-1.69 Dim.jpg)

Development Environment Setup

= The following development system is Windows by default, it is recommended to use
VSCode plug-in for development.

ESP-IDF [Collapse]
= |t is recommended to develop with the VSC plug-in.
Develop with VSCode Plug-in

Install VSCode

1. Open the download page (https://code.visualstudio.com/download) of the official VSCode
website, and select the corresponding system and system bit to download.
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Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions

O ’
| (/wiki/File:ESP32-

el

L Windows 4 .deb 4 .pm 1 Mac
Windows B ¥, T Debdan, Ubuniu PBed Hat, Tedomn, SUSE macS 10.11-

Lser Installer ﬂ dols m
System Instalier [ 52 M m =
i EE lala*m fLimm
sns5 TN

o EEE
cu [ R [

S3-Pico 05.jpQ)
2. After running the installation package, the rest can be installed by default, but here for the
subsequent experience, it is recommended to check boxes 1, 2, and 3.
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3 Setup - Visual Studic Code - ¥
Select Additional Tasks n
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Visual Studio
Code, then dick Mext.

Additional icons:
Create a desktop icon

Other: (/wiki/File:ESP32-S3-Pico_06.jpg)

Add "Open with Code” action to Windows Explorer file context menu
Add "Open with Code” action to Windows Explorer directary context menu

Register Code as an editor for supported file types
Add to PATH (available after restart)

= After the first and second items are enabled, you can open VSCode directly by right-
clicking files or directories, which can improve the subsequent user experience.

m After the third item is enabled, you can select VSCode directly when you choose how
to open it.

Install Espressif IDF Plug-in

= Note: The latest version of the current plug-in is V1.6.0, for a consistent experience, users
can choose the same version as us.

1. Open VSCode and use the shortcut key Shift + Ctrl + X to enter the plugin manager.
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2. In the search bar, type Espressif IDF, select the corresponding plug-in, and click install.
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3. Press F1 to enter:

esp-idf: configure esp-idf extension

https://www.waveshare.com/wiki/ESP32-S3-Touch-LCD-1.69 10/68



5/21/24, 5:31 PM ESP32-S3-Touch-LCD-1.69 - Waveshare Wiki

e esp-idf ewtersaon

Platform|O IDE T 11k Q_/

Kary IDF

recently used &3

Espre55|f IDF
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4. Choose express (This tutorial is for first-time users, so only the first general installation tutorial is
covered.)
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& ESP-IDF Setup X

ESPRESSIF

ESP-IDF Extension for Visual Studio

Welcome

are installed before ch setup mode

Choose a setup mode.

Select where to save these settings:

Global

EXPRESS

Fastest oplon. Che

ADVANCED

USE EXISTING SETUP

e sting ESP-IDF setup saved in the extension

¥ oooM: Bep2z 8 & B O #usr # O & B B Bohko [ESP-IDF GEMU]  [DpenDCD Senver] & 0O

(/wiki/File:ESP32-S3-Pico_10.jpg)

5. Open and display this screen.
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& ESP-IDF Sefup X

il

ESPRESSIF

ESP-IDF Extension for Visual Studio (

Select download server:
Github
B shov

Select ESP-IDF version:

oM Bepz B & ® 0 dusir 4 B ®@oho [ESP-IDF QEMUT  [OpentXD Server] &

(/wiki/File:ESP32-S3-Pico_11.jpg)

6. Choose a server to download.
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& ESP-IDF Sefup X
fnl

ESPRESSIF

ESP-IDF Extension for Visual Studio Code

Select download server:

Githuls

Espressif
Github
Select ESP-IDF version:

- i your system

Enter ESP-IDF directory (IDF_PATH)

o OooM3 Hepi2 B & 8 B fuskr ¢ 0O & B B ®@oho [ESP-IDF QEMUT  [OpentXDSener] & 0O

(/wiki/File:ESP32-S3-Pico_12.jpg)

7. Select the ESP-IDF version you want now, we choose the latest V5.0.1 (note that ESP-IDF started
to support ESP32-S3 only after V4.4).
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& ESP-IDF Setup X

ESPRESSIF

ESP-IDF Extension for Visua idio Code

Select download server:

Select ESP-IDF version:

Find ESP-IDF in your system

Find ESP-IDF in your system
v5.0.1 (release version)
e )

vd4.4

[OOLS PATH)
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8. The following two are the ESP-IDF directory installation address and the ESP-IDF required tools
installation address respectively.
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& ESP-IDF Setup X

ESPRESSIF

ESP-IDF Extension for Visua idio Code

Select download server:

Enter ESP-IDF directory (IDF_PATH)

o OooM3 Hepi2 B & 8 B fuskr ¢ 0O & B B ®@oho [ESP-IDF QEMUT  [OpentXDSener] & 0O

(/wiki/File:ESP32-S3-Pico_14.jpQg)

n = Note: If you have installed ESP-IDF before, or if it has failed, please make sure to
delete the file completely or create a new path.

9. Once the configuration is finished, click "install" to download.
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¥ ESP-iDF Setup X
il

ESPRESSIF

ESP-IDF Extension for Visual Studio Code

Select download server:

Select ESP-IDF version:

(release version)

Enter ESP-1DF container directory

* GooMms Hepiz B 8 8 B #wuwmr ¢ O ¢ B B ®@oho [ESP-IDF QFMU]  [CpenOCD Serwer]
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10. Enter the download page, and it will automatically install the corresponding tools and
environment, just wait a moment.
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¥ ESP-iDF Setup X
il

ESPRESSIF

ESP-IDF Extension for Visual Studio Code

Select download server:

Select ESP-IDF version:

(release version)

Enter ESP-1DF container directory

* GooMms Hepiz B 8 8 B #wuwmr ¢ O ¢ B B ®@oho [ESP-IDF QFMU]  [CpenOCD Serwer]

(/wiki/File:ESP32-S3-Pico_15.jpg)

11. After the installation is completed, it will enter the following screen, indicating that the
installation is finished.
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¥ ESP-iDF Setup X

ESPRESSIF

ESP-IDF Extension for io Code

All settings have been configured. You can close this window.

ESP-1DF

n reguir ts has

o OooM3 Hepi2 B & 8 B fuskr ¢ 0O & B B ®@oho [ESP-IDF QFMUY]  [OpenOCD Server]  Win32

(/wiki/File:ESP32-S3-Pico_17.jpg)
Official Demo Usage

» Click here (https://github.com/espressif/esp-idf/tree/master/examples) to view more details
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provided by the official ESP.

Creating a Demo
1. Using the shortcut F1, type:
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recently used 53

3 ESPRESSIF

ESP-IDF Exter

All settings have been configured. You can close this window.

QUTPUT X ESP-IDF

o OooM3 Hepi2 B & 8 B fuskr ¢ 0O & B B ®@oho [ESPIDF QEMU]  [OpenOCD Server]  Wind2

(/wiki/File:ESP32-S3-Pico_18.jpQg)

2. Choose your current IDF version:
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o E

Use current ESP-10F {CAl

All settings have been configured. You can close this window.

QUTPUT X ESP-IDF

7 exanmple

* GooMms Hepiz B 8 8 B #wuwmr ¢ O ¢ B B ®@oho [ESPIDF QEMU]  [Open0CD Server]

(/wiki/File:ESP32-S3-Pico_19.jpg)

3. Take "Hello World" as an example:
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1 =
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esp-idf Create project using example hello world 3
get-started Supported Targets ESP32  ESP32.C2 ESP32-C3 espazsz (@
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hellc workd 1

Hello World Example

E5P32-53

bluetooth
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The project heflo world contains one source file

Vs
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(/wiki/File:ESP32-S3-Pico _20.jpg)

[ESP-IDF QFMU]  [Cipen0CD Serwer]

4. Choose the corresponding demo.

5. The readme file will explain which chip the demo is suitable for (the following section will
introduce how to use the demo and its file structure, which is omitted here).

6. Click to create the demo.
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7. Choose the path to place the demo and ensure that there is no folder with the same name as
the demo.

2223 WaveShare (E) » espl2-s3-example

\3iR - =

espdd-sd
=

& OneDrive

e

E =l
B 30 A
5T
e EF
i
$ =
b B
=R
= EhEES (0
o Software (D)
= WaveShare (E:
o Backup (F)
e

v

iR | esp32-s3-ewample

R s

(/wiki/File:ESP32-S3-Pico_21.jpg)
Modify COM Port
1. The corresponding COM port is displayed here, click on it to modify.
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Visual Studio Code
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2. We check the device manager COM port, and select COM5, please select your corresponding
COM port:
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3. Choose the project and demo.
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helio_world Ehespd-s

Recent

> OUTLINE
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PROJECT COMPONENTS
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4. Then the COM port is modified.

Modify the Driver

Walkthroughs

* Get Started with V5

Leamn the Fundamentals

t your Productivity

ﬂ Get started with Pytho..

[ESP-IDF QEMU]

1. Here shows the driver used, click here to modify the corresponding driver:
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2. Choose the project or demo:
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3. Wait for a few seconds after clicking.
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] Welcome X

Visual Studio Code

Walkthroughs

*

Get Started with V5

Leamn the Fundamentals
t your Productivity

.I Get started with Pytho... [Updstsd

> OUTLINE
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PROJECT COMPOMNENTS
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4. Choose the driver we need, that is, the main chip ESP32S3.
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5. Choose the openocd path, we can just choose one at random as it doesn't matter.
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(/wiki/File:ESP32-S3-Pico _29.jpg)
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= (@D SDK configuration editor: many functions and configurations of ESP-IDF can be modified
within it.
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= (@ Clean up everything and delete all compiled files.

= (3 Compile.
m @ Current download method, default is UART.
= (5 Program the current firmware, please do it after compiling.
= ® Open the serial monitor to view serial information.
= (@ Combined button for compiling, programming, and opening the serial monitor (most
commonly used during debugging).
Compile, Program, and Serial Port Monitoring

1. Click on the Compile, Program, and Open Serial Monitor buttons we described earlier.
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hello. world moune X
< MELLD WORLD

ainer

app_main(

printt

chip info;

> OUTLINE
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PROJECT COMPONENTS
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2. It may take a long time to compile, especially for the first time.
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hello. world moune X

app_main(

printt

» OUTLINE
C
TIMELINE ancel
PROJECT COMPONENTS 3]
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(/wiki/File:ESP32-S3-Pico_32.jpg)

= During this process, ESP-IDF may take up a lot of CPU resources and therefore may cause
system lag.

3. Because we use CH343 as a USB to serial port chip, and the on-board automatic download
circuit, it can be downloaded automatically without manual operation.
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hello. world moune X

app_main(

printt
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TIMELINE
PROJECT COMPOMENTS
¥ Qms Bepza B © 0 0 xuww 7 O & B @oho X1 In1,Col1 Spacesd4 UTF8 IF

(/wiki/File:ESP32-S3-Pico_33.jpg)

4. After successful download, it will automatically enter the serial monitor, and you can see the
corresponding information output from the chip and prompt to reboot after 10s.

https://www.waveshare.com/wiki/ESP32-S3-Touch-LCD-1.69 37/68



5/21/24, 5:31 PM ESP32-S3-Touch-LCD-1.69 - Waveshare Wiki

hello. world moune X

app_main(

printt

> OUTLINE
TIMELINE
PROJECT COMPONENTS

* Booms Bepa B & 0 8 wuwr f O & O @oAo Spacesd UTFS LF
(/wiki/File:ESP32-S3-Pico_34.jpQg)
I Arduino [Collapse]

= [f you do not use arduino-esp32 before, you can refer to this link (https://docs.espressi
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Install Arduino IDE

f.com/projects/arduino-esp32/en/latest/index.html).

Downloads

oo} Arduino IDE 2.0.4

The new major release of the Arduino IDE is faster and even
mare powerful! In addition to a more modern editor and a
maore responsive interface it features autocompletion, code
navigation, and even a live debugger.

For more details, piease refer to the Arduino IDE 2.0
documentation.

Nightly bulilds with the latest bugfixes are avallable through
the section below.

SOURCE CODE

The Arduing IDE 2.0 is open source and its source code is
hosted on GitHub.

(/wiki/File:ESP32-S3-Pico_35.jpg)

1. Open the official software download webpage (https://www.arduino.cc/en/software), and choose
the corresponding system and system bits to download.

DOWNLOAD OPTIONS

Windows Win 10 and newer, 64 bits
Windows msi installer
Windows 27 file

Linux Applmage 64 bi
Linux 21 file 54 bits (XB5-64)

macOS intei, 10.14: “Mojave” or newer, 64 bits

macS Apple Silicon, 11; “Big Sur” or newer, 64 bits

Redpase Notes

2. You can choose "Just Download", or "Contribute & Download".

39/68



5/21/24, 5:31 PM ESP32-S3-Touch-LCD-1.69 - Waveshare Wiki

Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 70,749,707 times — impressivel Help its
development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Learn more about donating to Arduino,

(/wiki/File:ESP32-S3-Pico_36.jpQg)
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3. Run to install the program and install it all by default.

Install arduino-esp32 Online

1. Open Preferences.

e sketch marl3a | Arduino IDE 2.0.4

File Edit Sketch Tools Help

SN s peve '_
P ar 4 Bl AL tri+iy

Open..

Dpen Recent k

Prefarences.. Crl+iE=

Advanced k

Chust Chrl+ 0

(/wiki/File:ESP32-S3-Pico_37.jpg)
2. Add the corresponding board manager URLs and click the button.
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Preferences b4

Settings Metwork
Sketchbook location:
c\sers\64668 Documents\Arduino BROWSE

Show files inside Sketches

Editor font size: 14

Interface scale: Automatic 100 %

Thame: Light (Arduino) i

Language: English v (Reload required)

Show verbose output during compile B upload
Compiler warnings All b
B Verify code after upload

Auto-save
[] Editor Quick Suggestions

Additional boards manager URLs: o

/

(/wiki/File:ESP32-S3-Pico_38.jpg)

3. Add the following content in the first blank.

___________________________________________________________________________________________________________________________________________________

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

i (https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.jso i

___________________________________________________________________________________________________________________________________________________
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Additional Boards Manager URLs

Enter additional URLs, one for each row

hﬂ@:ﬂraw.githubusercnggem.cmpfesgreesiﬂarduhuéesEBE?gﬁ-pagestadcage espad index.json

Click for a list of unofficial board support URLs

(/wiki/File:ESP32-S3-Pico_39.jpg)
4. Save the setting.
5. Open the board manager and enter ESP32 in the search bar.
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B cketch mar13b | Arduino IDE 2.0.4

File Edit Sketch Tools Help

Q a ESP3253 Dev Module

BOARDS MANAGER sketch_mari3
2 /

Type: Al v 5 (/wiki/File:ESP32-S3-Pico_40.jpg)
esp32 by Espressif Systems f' ;
Boards included in this package: j ;
ESP32 Dev Board, ESP32-52 Dev Board, o Vol
ESP32-53 Dev Board, ESP32-C3 Dey Fi
Board 2
More info 5 1

3 I

6. Wait for downloading.
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o
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(/wiki/File:ESP32-S3-Pico_41.jpg)

7. arduino-esp32 is downloaded.
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L e ] LWL Ol T ERTERE Cww Al jocr sosreenet] (31 T3

(/wiki/File:ESP32-S3-Pico _42.jpQg)
Use Arduino Demo

1. Select the demo, here we choose the demo to get the chip ID.
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File | Edit - Sketch

MNew Sketch

Opern.

Open Recent

hook
Examiples
Closa
Save

Save As.,
Preferences..

Advanced

Cluit

Tocls Healp

100, UM Tinyt

33, SparkFun ESP3:
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Built-in sxamples
01.Basice
02.Digital
03.Analog

D& Communicaticn
05.Control
08.5ensors
07.Display
08.5trings

Da.LSE
10:Starterkit Basickit
11.ArduinoiSP

Exdmiples for FEP3
ArduinaCTA
BlustoothSenial
DMSServer
EEPROM

ESP Insights

ESP Rainblaker
ESP32

ESP32 Asyne UDP
ESP32 BLE Ardumnc
ESPmDNS
Ethernst

Frat

Firmata
HTTPClient
HTTPUpdate
HTTPUpdateServer
125

(/wiki/File:ESP32-53-Pico_43.jpg)

2. Select the board as ESP32S3 Dev Module.

https://www.waveshare.com/wiki/ESP32-S3-Touch-LCD-1.69

—

AnalogOut »
AnalogRead
ArduinoStackSize
Camera »
ChipiD » GeiChipiD
eeparesgn ¥
ESPNaw 8
FreaRT05 "
GRIO r
HallSensor

125 k
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(/wiki/File:ESP32-S3-Pico_44.jpg)
3. Choose the COM5 port of ESP32-S3 USB.
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ChiplD | Arduino IDE 2.0.4

| File

Edit Sketch Tools

l_

GetChipiD

1

nods ol R

I ‘&h

Help
Auto Format
Archrve Sketch
Manage Libraries...
Senal Montor

Senal Plotter

WiFi 101 / WIFININA Firrware Updater

Upload 551 Root Certificates

Board: "ESP1253 Dev Module”
Port

Geat Board Info

USE COC On Boot: "Disabled”

CPU Frequency: "240MHz (WiF)"

Core Debug Level: "None”

USB DFU On Boot: "Disabled”

Erase All Flash Before Sketch Upload: “Dizabled®
Events Run On: "Core 17

Flazh Mode: "QIO BOMHz"

Flash Size: “4MB (32Mb)"

ITAG Adapter: *Dizabled®

Arduino Runs On: "Core 1°

USE Firmware MSC On Boot: "Disabled”

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

PLRAM: "Disablad®
Upload Mode: “WARTD / Hardware CDC
Upload Speed: "921600"

LISE Mode: "Hardware CDC and JTAG"

Frogrammer

Burn Bootloader

(/wiki/File:ESP32-S3-Pico_45.jpQg)

" Serial ports
COM126 (ESP32C3 Dev Module}
COM1Y

-
COMS |
v

4. Click the download button, then it compiles and downloads automatically.
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00 TR

Lt & Tt 51 FSFIES D Masdiole 0

(/wiki/File:ESP32-S3-Pico _47.jpQg)
5. Finish.

https://www.waveshare.com/wiki/ESP32-S3-Touch-LCD-1.69 50/68



ESP32-S3-Touch-LCD-1.69 - Waveshare Wiki

5/21/24, 5:31 PM
Wil - 5 3]

006

"
[
e
w
e
e
i
w
"

imfi,Catd)  FTsd s Masas et 7 O
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6. Open the Serial Port Monitor.
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GetChiptD | A ino IDE 2.0.4

Lanpe

Uninstalli
Tool es mklittlefs@d.a.B-gnul2-dc7¥9

tool

Tool esp
Uninstalli

Tool esp3
Uninstall

Taml

In, Col 17 E5P3253 DevModuleonCOMS 23 B

(/wiki/File:ESP32-S3-Pico_49.jpg)
7. See the chip ID of the loop output.
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B GetChiplD | Arduine IDE 204

File Edit Sketch Tools Help

GatChipiD ino

& begin{l115288);
19 L {
2@ 3 1 = 17 f=-148")
21 chipId |= (1 PogetEfuseMac| ¥» (4@ - 1)) & xfF) << 1
e
24 Serial.printf("ESP32 Chip wedel = Xs Rev Xd\n", P.getlhipModed |}, ESP.getChipRevision(});
75 serla hig has %d cores\n™, ESP.getChipCorss());
15 serla "Y1 Serial.printin(chlpld);
2 y{388a);
3

1
Eddc
loa mhed
| load 0, len: (x2ald
[ sntry [xdicSEdd
ESF52 Chip model = ESP3 1 Few |

* Thiz ehip has 2 cores

43.041 —» Chap ID: 12127984

3 Dev Moduleon COMS 23 B

(/wiki/File:ESP32-S3-Pico_50.jpg)

LCD Description
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LCD and its Controller

» The built-in controller used in this LCD is ST7789V?2, which is an LCD controller with 240 x
RGB x 320 pixels, while the pixels of this LCD are 240(H) x RGB x 280(V). Hence, the LCD's
internal RAM is not fully used.

» This LCD supports 12-bit, 16-bit, and 18-bit per pixel input color formats, namely RGB444,
RGB565, and RGB666 color formats, this demo uses RGB565 color format, which is also
commonly used RGB Format.

= This LCD uses a four-wire SPI communication interface, which can greatly save the GPIO
port, and the communication speed will be faster.
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= The resolution of this module is 240(H) x RGB x 280(V), but sometimes it may not fully
display your images as it is round in corners.

I SPI Communication Protocol

g

RESX
CsX \
ol
DICX

- -

1
DY D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO|D7 DB D5 D4 D3 D2 D1 DO|

sDA (KooK KK RN M =X

|
|
Pixel n i

o fupuuuuuyl UL

16 bits

Look-up table for 65k color data mapping (16 bits to 18 bits)
! i 18 bits, i
.l i ] i

R1|G1|B1|R2|G2|B2|R3|G3|B3

Frame memory

(/wiki/File:0.96inch_lcd _module_spi.png)

Note: The difference from the traditional SPI protocol is that the data line sent from the slave
to the host is hidden because it only needs to be displayed. Please refer to Datasheet Page 66
for the table.

RESX is reset, it is pulled low when the module is powered on, usually set to 1;
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CSX is the slave chip selection, and the chip will be enabled only when CS is low.
D/CX is the data/command control pin of the chip, when DC = 0, write command, when DC =
1, write data.
SDA is the transmitted data, that is, RGB data;
SCL is the SPI communication clock.
For SPI communication, data is transmitted with timing, that is, the combination of clock phase
(CPHA) and clock polarity (CPOL):
The level of CPHA determines whether the data is collected on the first clock transition edge or
the second clock transition edge of the serial synchronization clock. When CPHA = 0, data
acquisition is performed on the first transition edge;
The level of CPOL determines the idle state level of the serial synchronous clock. CPOL = 0,
which is a low level.
As can be seen from the figure, at the first falling edge of SCLK it starts to transmit data, 8-bit
data is transmitted in one clock cycle, using SPI0, bit-by-bit transmission, high bit first, and low

bit last.
Touch and its Controller

= This LCD is composed of surface toughened glass + thin film FILM material, which has high
strength, strong hardness, and good light transmittance. The matching driver chip is
CST816D self-capacitance touch chip, which supports the standard 12C communication
protocol standard, which can realize a 10Khz~400Khz configurable communication rate.

12C Communication Protocol

= The 7-bit device address of the chip is 0x15, that is, the device writing address is 0x2A, and
reading address is Ox2B.
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= Waveform introduction:

Write a single byte: (write 0x01 to Ox1F register)

SCL

SDA

Ox2A (0x15+W) 0% | F (01

(/wiki/File:1.28inch_Touch LCDO02.jpg)

Write multiple bytes consecutively (write 0x20, 0x01 to Ox1E and Ox1F respectively)

i Start | ACK : Stop

mf:{;i\: ! : Ux1E | (%20 g {heihl

sDA,

(/wiki/File:1.28inch_Touch LCDO03.jpg)

Read a single byte (read a single byte from 0x21)

| Start | ACK ACK (ACK ACK - Stop
i i : :
A W YA
SDA || s !
i ox21 OxIB 001
(Ox15+W) i (Ix15+R) :

(/wiki/File:1.28inch_Touch LCDO04.jpQ)
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= Read multiple bytes consecutively (read 3 bytes from 0x21, 0x22, 0x23)

| Start ALK

s A AL WA AR, AR T I

2N £ 1 Ox2H 0 il i3

(I 1 5+W) : (Ix15<RK)

|ACK 4 Btop

(/wiki/File:1.28inch_Touch LCDO05.jpg)

Sample Demo

I Library Installation

It is recommended to directly use the "lib" library in the sample demo when using the LVGL
library and modifying the corresponding screen configuration.

Copy the library file folder to "C:\Users\xxxx\Documents\Arduino\libraries ", "xxxx" is your PC

username.
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(/wiki/File:ESP32-S3-Touch-LCD-1.69 240429 01.png)
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(/wiki/File:ESP32-53-Touch-LCD-1.69 240429 02.png)
Arduino LVGL

LVGL (Light and Versatile Graphics Library) is a free and open-source graphic library for
embedded systems and is very suitable for devices with limited resources such as ESP32-S3. In
the sample demo, you can use "LVGL Arduino" to check the screen effect.
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Profile - Analyties Shop

(/wiki/File:ESP32-S3-Touch-LCD-1.69-240423 03.png)

® Revenue: 75 %

® Sales: 37 %

@ Costs: 54 W o

I User-defined PWR Key

This key is designed to address the limited functionality of external buttons. The working

principle is as follows:

Pressing PWR can power the battery, and then the system boots. The system should define
GPIO35 to continuously output a high level to maintain power-on effect. At this point,
releasing PWR will not power off. The function of PWR at this time is to pull down GPIO36. The
system detects pressing, double pressing, and long pressing of GPIO36, and can customize
shutdown control operations. For example, in long press mode, the system sets GPIO35 to a
low level to disconnect the battery power, thereby enabling the multi-function button to be

used.
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m | Arduino IDE 2.3.2

File Edit Skeich T Help

ESP3253 Dev Module

Keys Beaino

55
7 if (buttonState == LOW &B (millis{) - lastDebounceTime »*= longPressDuration)) {

69 printf("Long Press\n”);

H
a tonz(beePin, 4880 );

71 longPressDetected = trus;

72 clickDetec false

73 doublaClic ad = false;
75 lastButtonState = readlng;

Output  Serial Monitor
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(/wiki/File:ESP32-S3-Touch-LCD-1.69-240423 04.png)

PCF85063 RTC Clock Chip

The PCF85063 RTC Clock facilitates the use of scheduled tasks, provides accurate time tracking,

and low-power wake-up functions.
Through example demos, the RTC function can be easily utilized.
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rtc.setDateTime(year, month, day, hour, minute, second);

1

woid loop() {

if (millis() - lastMillis > 1ee8) {
lastMillis = millis();
RTC DateTims datetime
: %d", datetime.year);
Month: %d", datetime.month);
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QMI8658 6-axis IMU

The QMI8658 can be used for applications such as posture detection, gait analysis, and fall
detection. When embedded in this development board, it can be applied to smart wearables.

Example demos can be used to verify changes in multi-axis acceleration, and the data can be

observed directly through a visualization tool.
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Buzzer

By combining RTC, it's possible to implement timed tasks, scheduled alarms, and other

applications.

Resource

Document

= Schematic (https://files.waveshare.com/wiki/ESP32-S3-Touch-LCD-1.69/ESP32-S3-Touch-LC

D-1.69-Sch.pdf)
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MicroPython Development Doc (https://docs.micropython.org/en/latest/)

ESP32 Arduino Core's documentation (https://docs.espressif.com/projects/arduino-esp32/e
n/latest/index.html)

arduino-esp32 (https://github.com/espressif/arduino-esp32)
ESP-IDF (https://github.com/espressif/esp-idf)

Datasheet

ST7789V2 datasheet (https://files.waveshare.com/upload/c/c9/ST7789V2.pdf)

CST816S datasheet (https://www.waveshare.com/w/upload/5/51/CST816S Datasheet EN.pd
f)

CST816S register description (https://www.waveshare.com/w/upload/c/c2/CST816S register

declaration.pdf)

Demo

= Demo (https://files.waveshare.com/wiki/ESP32-S3-Touch-LCD-1.69/ESP32-S3-Touch-LCD-1.6

9 Demo.zip)

Software

https://www.waveshare.com/wiki/ESP32-S3-Touch-LCD-1.69

Zimo221 (https://www.waveshare.com/w/upload/c/c6/Zimo221.7z)
Image2Lcd?2.9 (https://www.waveshare.com/w/upload/b/bd/Image2Lcd?2.9.zip)

Image Extraction (https://www.waveshare.com/wiki/Image_Extraction)

67/68



5/21/24, 5:31 PM ESP32-S3-Touch-LCD-1.69 - Waveshare Wiki

» Ink Screen Font Library Tutorial (https://www.waveshare.com/wiki/Ink Screen Font Library T
utorial)

FAQ
Support

Technical Support

If you need technical support or have any
feedback/review, please click the Submit Submit Now (https://service.w
Now button to submit a ticket, Our support

team will check and reply to you within 1 to aveshare.com/)

2 working days. Please be patient as we

make every effort to help you to resolve the

issue.

Working Time: 9 AM - 6 PM GMT+8

(Monday to Friday)
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