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1. INTRODUCTION

The Waveshare ESP32-S3 7-inch Capacitive Touch LCD Development Board is a versatile microcontroller
development platform. It integrates an Xtensa 32-bit LX7 dual-core processor, supporting 2.4GHz Wi-Fi and
Bluetooth 5 (LE). This board features an 800x480 resolution, 65K color capacitive touch display, making it
suitable for Human-Machine Interface (HMI) and various ESP32-S3 applications. It includes onboard 8MB
PSRAM and 8MB Flash memory, along with multiple peripheral interfaces for expanded functionality.
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Figure 1.1: Waveshare ESP32-S3 7-inch Capacitive Touch LCD Development Board.

2. PAckAGE CONTENTS

Verify that all items listed below are included in your package:

ESP32-S3-Touch-LCD-7 Development Board x1
HY2.0 2P to 2PIN male cable 10cm x2
HY2.0 2P to 3PIN male cable 10cm x1
HY2.0 2P to 4PIN male cable 10cm x2
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Figure 2.1: Package Contents.

3. Key FEATURES

e Processor: Xtensa 32-bit LX7 dual-core processor, up to 240MHz main frequency.

o Wireless Connectivity: Supports 2.4GHz Wi-Fi (802.11 b/g/n) and Bluetooth 5 (LE) with onboard
antenna.

o Memory: Built-in 512KB SRAM and 384KB ROM, with onboard 8MB PSRAM and 8MB Flash.

o Display: 7-inch capacitive touch display with 800x480 resolution and 65K colors.

o Touch Control: 5-point capacitive touch control via I12C interface with interrupt support.

o Peripheral Interfaces: Onboard CAN, RS485, 12C interface, TF card slot, and full-speed USB port.

+ Power Management: Supports flexible clock and module power supply independent setting for low
power consumption.

Version Options

ESP32-S3-LCD-7 ESP32-S3-Touch-LCD-7

without touch control with touch control

Figure 3.1: Overview of Board Features.

4. TECHNICAL SPECIFICATIONS

Specification Value

Model Name ESP32-S3-Touch-LCD-7
Processor Xtensa 32-bit LX7 dual-core
CPU Speed Up to 240 MHz

SRAM 512 KB

ROM 384 KB

PSRAM 8 MB

Flash Memory 8 MB

Wi-Fi 2.4GHz (802.11 b/g/n)
Bluetooth Bluetooth 5 (LE)

Display Size 7-inch



Specification Value

Display Resolution 800x480 pixels

Color Depth 65K colors

Touch Type Capacitive, 5-point

Interfaces CAN, RS485, 12C, USB Type-C, TF card slot
Item Weight 9.2 ounces (approx. 2609)

Package Dimensions 8.7 x 5.79 x 1.46 inches

Outline Dimensions
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Figure 4.1: Outline Dimensions of the Display.
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for reference only, please refer to the Package Content for the detailed part list

Figure 4.2: Outline Dimensions of the Development Board.

5. ONBOARD COMPONENTS AND INTERFACES

The board is designed with various components and interfaces to facilitate development. Refer to the diagram
below for component identification:



Supports Multiple Peripherals

Supports The Expansion Of Multiple Peripherals Via Sensor, CAN, RS485, And I12C Interfaces

UART Port

USB Port

Figure 5.1: Onboard Components and Interfaces.

1. ESP32-S3N8R8: The System-on-Chip (SoC) with Wi-Fi and Bluetooth, up to 240MHz operating
frequency, integrated 8MB PSRAM and Flash.

7-inch display panel connector: Connects to the main display.
Touch panel connector: Connects to the touch overlay of the display.
TF card slot: For external storage via a MicroSD card.

USB Type-C port: For power supply and data communication.

UART1 Port: Universal Asynchronous Receiver/Transmitter port 1.
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UART2 connector: Universal Asynchronous Receiver/Transmitter port 2. UART1 and UART2 share the
same UART, selected by a switch.

8. Sensor header: For connecting various sensors.
9. CAN header: Controller Area Network interface.
10. 12C header: Inter-Integrated Circuit interface.
11. RS485 header: Recommended Standard 485 interface.
12. 3.7V single lithium battery PH2.0 header:For connecting a 3.7V lithium battery.
13. CAN terminal resistor selection: Jumper for enabling/disabling CAN bus termination resistor.
14. RS485 terminal resistor selection: Jumper for enabling/disabling RS485 bus termination resistor.
15. UART selection: Switch to select between UART1 or UART2.
16. BOOT button: Press and hold while powering on for program burning.
17. RESET button: Resets the ESP32-S3 module.
18. 12C level selection: Jumper for selecting 3.3V / 5V 12C logic levels.
19. DONE: Lithium battery charging completed indicator.
20. CHG: Lithium battery charging indicator.
21. PWR: Power supply indicator.

6. INITIAL SETUP

To begin using your Waveshare ESP32-S3 7-inch Capacitive Touch LCD Development Board, follow these
general steps:

1. Connect the Display: Ensure the 7-inch display panel and touch panel connectors are securely
attached to their respective headers on the main board.

2. Power Supply: Connect the board to a power source using the USB Type-C port. Alternatively, a 3.7V



lithium battery can be connected to the PH2.0 header.

3. Driver Installation: Depending on your operating system, you may need to install a USB-to-UART driver
for the serial communication chip (e.g., CH340/CP210x). Refer to the Waveshare product wiki for
specific driver information.

4. Development Environment Setup: Install your preferred Integrated Development Environment (IDE),
such as Arduino IDE or Visual Studio Code with the ESP-IDF extension.

5. Obtain Sample Code: Download the official Waveshare demo code and libraries from their product wiki.
These resources provide a starting point for understanding the board's functionalities.

6. Upload Firmware: Connect the board to your computer via the USB Type-C cable. Follow the
instructions provided in the Waveshare documentation or your chosen IDE to compile and upload
firmware to the ESP32-S3 module.

7. OPERATING INSTRUCTIONS

The ESP32-S3-Touch-LCD-7 board is designed for various applications, particularly those requiring a
graphical user interface. Here are general operating guidelines:

7.1 Human-Machine Interface (HMI) Development

This board is ideal for creating interactive HMI applications. The 7-inch capacitive touch screen allows for
intuitive user interaction. Developers can design custom interfaces using graphical libraries like LVGL.

7.2 LVGL GUI Development

LVGL (Light and Versatile Graphics Library) is a popular open-source graphics library compatible with this
board. It provides tools and widgets for creating rich graphical user interfaces with low memory requirements.
Refer to the LVGL documentation and Waveshare's examples for implementation details.

Application Scenarios
Features

Human-machine Interface

This product is a microcontroller development board with 2.4GHz WiFi and BLE 5 support, The Human-machine Interface (also known as the user

integrates high-capacity Flash and PSRAM. Onboard 7inch LCD screen can smoothly run GUI interface) is the medium of interaction and information
programs such as LVGL. Combined with various peripheral interfaces, suitable for the quick exchange between the system and the user, it realizes the

development of the HMI and other ESP32-S3 applications transfarmation between the internal form of information

and the form acceptable to human beings.

- Equipped with Xtensa 32-bit LX7 dual-core processor, up to 240MHz main frequency

- Supports 2.4GHz Wi-Fi (802.11 bfg/n) and Bluetooth 5 (LE), with onboard antenna

= Built in 512KB of SRAM and 384KB ROM, with onboard 8MB PSRAM and 8MB Flash

= Onboard 7inch LCD display, 800480 resoluticn, 65K color

- Supports 5-point capacitive touch control via 12C interface, with interrupt support (for
touch version only)

= Onboard CAN, RS485, |12C interface and TF card slot, integrates full-speed USB port

= Supports flexible clock, module power supply independent setting, and other contral
to realize low power consumption in different scenarios

LVGL GUI Development

LVGL is a free, open-source graphics library that provides
everything you need to create embedded GUI with the
easy-to-use graphical elements, beautiful visual effects
and low memory requirement.

Figure 7.1: Application Scenarios.
7.3 Peripheral Expansion

Utilize the onboard headers (CAN, RS485, 12C, Sensor) to connect external modules and expand the board's
functionality. Ensure proper wiring and power supply for connected peripherals.
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Figure 7.2: Multiple Peripheral Support.

8. MAINTENANCE

To ensure the longevity and optimal performance of your development board, observe the following
maintenance guidelines:

« Handling: Handle the board with care, avoiding static discharge. Use anti-static precautions when
working with electronic components.

« Cleaning: Keep the board and display clean. Use a soft, dry cloth to wipe dust. For the screen, use a
screen-specific cleaner if necessary, applied to the cloth, not directly to the screen.

o Storage: Store the board in a dry, cool environment, away from direct sunlight, extreme temperatures,
and humidity.

o Power: Always use a stable and appropriate power supply. Avoid over-voltage or reverse polarity
connections.

o Connections: Ensure all cable connections are secure but do not apply excessive force when
connecting or disconnecting.

9. TROUBLESHOOTING

If you encounter issues with your ESP32-S3-Touch-LCD-7 board, consider the following troubleshooting
steps:

o Board Not Powering On:

o Verify the USB Type-C cable is correctly connected to a functional power source.
o If using a battery, ensure it is charged and properly connected to the PH2.0 header.
o Check the PWR indicator LED on the board.

o Display Not Working:

o Ensure the display panel connector is firmly seated.

o Confirm that the firmware uploaded includes display initialization code.
o Touch Screen Unresponsive:

o Check the touch panel connector.

o Verify that the 12C interface for the touch controller is correctly configured in your code.



o Ensure the 12C level selection jumper is set appropriately (3.3V/5V).

o Unable to Upload Firmware:

o

Install the correct USB-to-UART drivers for your operating system.
o Ensure the USB Type-C cable is a data-capable cable, not just a charging cable.

o Try pressing and holding the BOOT button while connecting the USB cable or initiating the upload
process, then release.

o Verify correct COM port selection in your IDE.
o Wi-Fi/Bluetooth Connectivity Issues:

o Check your code for correct Wi-Fi/Bluetooth initialization and credentials.

o Ensure the onboard antenna is not obstructed.

For more detailed troubleshooting and specific error codes, refer to the official Waveshare product wiki and
community forums.

10. WARRANTY AND SUPPORT

For information regarding product warranty, technical support, and additional resources, please visit the official
Waveshare website. The product wiki for the ESP32-S3-Touch-LCD-7 board often contains detailed
documentation, schematics, sample code, and FAQs that can assist with development and issue resolution.
Manufacturer: Waveshare

Website: www.waveshare.com

© 2024 Waveshare. All rights reserved.
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Waveshare ESP32-S3-Touch-LCD-4.3 Development Board: Features & Guide

Explore the Waveshare ESP32-S3-Touch-LCD-4.3, a powerful microcontroller development board
featuring a 4.3-inch capacitive touch display, WiFi, BLE 5, and multiple interfaces like CAN, RS485,
and I2C. Learn about its hardware, setup, and sample demos for HMI development.



https://manuals.plus/m/c55e68286f2569b5938e1178e427a9e32e29a5f042112a08e9ddc327247057cd

ESP32-S3-Touch-LCD-4.3B: Development Board Overview and Setup Guide
Explore the ESP32-S3-Touch-LCD-4.3B, a powerful microcontroller development board from

Waveshare. This guide covers its features, hardware description, interface details, and provides
instructions for setting up the development environment using ESP-IDF and VSCode.

I ESP32-S3

esp-dev-kits Documentation
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ESP32-S3 DevKits Documentation

Comprehensive documentation for Espressif's ESP32-S3 series development boards, including the
ESP32-S3-DevKitC-1, ESP32-S3-DevKitM-1, ESP32-S3-USB-OTG, and ESP32-S3-LCD-EV-
Board. This guide provides getting started instructions, hardware references, revision details, and
related resources for developers.

I ESP32-S3
esp-dev-kits Documentation

ESP32-S3 Development Boards Documentation | Espressif Systems

Comprehensive documentation for Espressif Systems' ESP32-S3 development boards, including
DevKitC-1, DevKitM-1, USB-OTG, LCD-EV-Board, and USB-Bridge. Guides cover setup,
hardware, and application development.

JCZN ESP32-S3 Display Module: Arduino IDE Setup and Usage Guide
A comprehensive guide for JCZN ESP32-S3 display modules, detailing Arduino IDE setup, ESP32

board installation, library management (Arduino_GFX, LVGL), and sample program implementation.
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Elecrow CrowPanel ESP32 Display User Manual

User manual for the Elecrow CrowPanel ESP32 HMI displays, detailing package contents, interface
layouts, technical specifications, and safety instructions.

<o
R BerRYBASE

Documents - Waveshare — ESP32-S3-Touch-LCD-7

Waveshare ESP32-S3 Touch-LCD-7 Datasheet: 7-inch Display. IoT. HMI
Development Board

Datasheet for the Waveshare ESP32-S3 Touch-LCD-7, a 7-inch capacitive touch
display development board featuring an ESP32-S3 processor, Wi-Fi, Bluetooth 5,
800x480 resolution, and extensive interfaces for IoT, HMI, and educational projects.
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