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1. INTRODUCTION

The Waveshare ESP32-S3 2.1inch Capacitive Touch Round Display Development Board is a versatile
microcontroller development board designed for a wide range of applications, including Human-Machine
Interface (HMI) and loT projects. It integrates a powerful ESP32-S3 chip with a high-resolution round
capacitive touch display, offering robust processing capabilities and extensive connectivity options.

This manual provides essential information for setting up, operating, and understanding the features of your
development board. Please read it thoroughly to ensure proper usage and to maximize the board's potential.

2. PAckAaGE CONTENTS

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

o ESP32-S3-Touch-LCD-2.1B Development Board x1
o SH1.0 12PIN cable ~100mm x1
e SH1.0 4PIN cable ~100mm (2pcs) x1
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Package Content

ESP32-S3-Touch-LCD-2.1B x1

SH1.0 12PIN cable ~100mm x1 SH1.0 4PIN cable ~100mm (2pcs) x1

Image: The package contents include the ESP32-S3-Touch-LCD-2.1B board, one 12-pin SH1.0 cable, and two 4-pin SH1.0
cables.

3. KEy FEATURES

o Processor: High-performance Xtensa 32-bit LX7 dual-core processor, operating at up to 240MHz.

o Connectivity: Integrated 2.4GHz Wi-Fi (802.11 b/g/n) and Bluetooth BLE 5 support with an onboard
antenna.

e Memory: 512KB SRAM, 384KB ROM, 16MB Flash, and 8MB PSRAM.

o Display: 2.1-inch round IPS capacitive touch display with 480x480 resolution and 262K colors.

o Touch Control: Capacitive touch via I12C interface with interrupt support.

o Peripherals: Multiple interfaces including UART, 12C, USB, TF card slot, and various GPIO pins.
o Sensors: QMI8658 6-axis sensor (IMU) and PCF85063 RTC sensor.

o Power Management: Battery management module with low power modes for efficient energy use.



ESP32-S3-Touch-LCD-2.1

Integrates RGB Interface Display And I2C Touch Panel, Multiple Peripheral Interfaces
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Image: An overview of the ESP32-S3-Touch-LCD-2.1 features, highlighting the LX7 Dual-core Processor, 2.4 GHz Wi-Fi, BLE
5, Onboard Antenna, 2.1" display, Capacitive Touch, 480x480 Pixels, 262K Color, TF Card Slot, PCF85063 RTC, QMI8658 6-
Axis IMU, and Multiple Interfaces.

4. SETuP AND HARDWARE OVERVIEW

4.1 Hardware Components

The board features various components and connectors for development and integration. Refer to the diagram

below for a detailed layout.
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Image: Detailed view of the ESP32-S3-Touch-LCD-2.1 board with numbered labels indicating components such as the
ESP32-S3R8, QST attitude sensor, TCA9554PWR, FSUSB42UMX, CH343P, 16MB Flash, RTC chip, Battery recharge
manager, ME6217C33M5G, USB Type-C port, MX1.25 battery header, 12PIN multi-functional pin header, IPEX1 connector,
TF card slot, RTC battery header, 12C header, UART header, USB TO UART Type-C port, Buzzer, Power indicator, Charge
indicator, Battery power supply control button, RESET button, and BOOT button.

4.2 Peripheral Connections

The board supports expansion via GPIO, UART, and 12C interfaces. The following diagram illustrates common
peripheral connections.



Supports multiple peripherals

Supports the expansion of multiple peripherals via GPIO, UART and 12C interfaces, etc.

SCL(GPIO?) -
SDA(GPIO15)
RXD(GPIOA4)
: TXDIGPIO43) gl
] SDA(GPIO15) M =
z
s SCL(GPIO7) z
] RXD(GPIO44) =
D+(GPI020)
D-(GPIO19)
VBus(5V)
)
Il Power B Ground W GPIO
. Ll .
Outline Dimensions
75.00+0.1 » . 71.8£0.05

53.28 * r 53.48

35.98

61.06

- 64.26 ——

53.28
75.000.1

5348
71.8+0.05

Unit:mm

Image: Diagram showing how to connect various peripherals using GPIO, UART, and 12C interfaces, with color-coded lines for
Power (red), Ground (black), and GPIO (green).

4.3 Initial Power-Up

To power the board, connect a 5V power source to the USB Type-C port. The power indicator LED will
illuminate. If a battery is connected, the charge indicator will show its status.

5. OPERATING INSTRUCTIONS

5.1 Development Environment

The ESP32-S3-Touch-LCD-2.1B supports popular development environments such as ESP-IDF and Arduino
IDE. These platforms provide comprehensive SDKs, development resources, and tutorials to facilitate project
development.

o ESP-IDF: A free, open-source development framework for ESP32 series chips. It supports various IDEs
like Eclipse and VSCode.

o Arduino IDE: A user-friendly electronic prototyping platform, suitable for quick development.
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What's On Board

1. ESP32-S3R8
Dual-core processor, up to 240MHz operating frequency
2. QST attitude sensor

QMIB658 (6-axis IMU includes a 3-axis gyroscope and a 3-

axis accelerometer)

3. TCA9554PWR
GPIO expander chip

4. FSUSB42UMX
UART selection chip, the 4-pin UART header is disabled
when connected to the UART Type-C port

5. CH343P
USB to UART with onboard automatic download circuit,
enabling program burning without additional operations

6. 16MB Flash

7. RTC chip
PCF85063 RTC chip

8. Battery recharge manager

9. ME6217C33M5G
Low dropout regulator, 800mA cutput (Max )

10. USB Type-C port

11. MX1.25 battery header
MX1.25 2PIN connector, for 3.7V Lithium battery, supports
charging and discharging

12. 12PIN multi-functional pin header

13. IPEX1 connector
Switching to use external antenna via resoldering the
resistor

14. TF card slot

15. RTC battery header
for connecting rechargeable RTC batte:

16. 12C header
connecting with internal chip, only supports the 12C
peripherals and cannot be mapped to other functions

17. UART header
only available when the USB to UART Type-C port is not
connected

18. USB TO UART Type-C port

19. Buzzer

20. Power indicator

21. Charge indicator
Lithium battery charge indicator, lights up when charging
off when fully charged (the light status is uncertain when
the battery is not connected)

22. Battery power supply control button

23. RESET button

24. BOOT button

Image: This image illustrates application scenarios like Human-Machine Interface and LVGL GUI Development, alongside
supported development environments such as ESP-IDF and Arduino IDE.

5.2 Programming and Firmware Upload

Detailed instructions for programming and uploading firmware can be found in the official Waveshare Wiki.
Typically, this involves:

1. Installing the necessary drivers for the USB-to-UART bridge (e.g., CH343P).
2. Setting up your chosen development environment (ESP-IDF or Arduino IDE).
3. Connecting the board to your computer via the USB Type-C port.

4. Selecting the correct board and port in your IDE.
5

. Compiling and uploading your code.
5.3 Touch Display Interaction

The 2.1-inch display features capacitive touch functionality. Interaction is similar to modern smartphone
screens. Ensure your application code properly initializes and handles touch input via the 12C interface.

6. APPLICATION SCENARIOS

The Waveshare ESP32-S3-Touch-LCD-2.1B is suitable for various applications, including:

« Human-Machine Interface (HMI): Creating intuitive graphical user interfaces for control systems and
smart devices.

« loT Devices: Developing connected devices with interactive displays for data visualization and control.
« Wearable Technology: Due to its compact, round form factor.
+ Smart Home Control Panels: Interactive displays for managing smart home ecosystems.

¢ Industrial Control: Small-scale control panels requiring touch input.

7. SPECIFICATIONS

Detailed technical specifications for the ESP32-S3-Touch-LCD-2.1B:

Feature Detail

Model Name ESP32-S3-Touch-LCD-2.1B



Feature Detail

Processor Xtensa 32-bit LX7 Dual-core, up to 240MHz
Wi-Fi 2.4GHz (802.11 b/g/n)

Bluetooth BLE 5

SRAM 512KB

ROM 384KB

Flash 16MB

PSRAM 8MB

Display Type IPS LCD

Display Size 2.1 inch (Round)

Resolution 480 x 480 pixels

Display Colors 262K

Touch Type Capacitive, Single-point

Touch Interface 12C

IMU Sensor QMI8658 (6-axis)

RTC Chip PCF85063

USB Port USB Type-C (Full-speed)

Battery Connector MX1.25 2PIN for 3.7V Lithium battery
Dimensions 75.00 x 75.00 mm (overall), 66.00 mm (PCB diameter)
ltem Weight 2.46 ounces

8. OuTLINE DIMENSIONS

The following diagrams provide the physical dimensions of the development board.
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. ESP32-S3R8

Dual-core processor, up to 240MHz operating frequency

QST attitude sensor

QMIB658 (6-axis IMU includes a 3-axis gyroscope and a 3-axis accelerometer)
TCA9554PWR

GPIO expander chip

FSUSB42UMX

UART selection chip, the 4-pin UART header is disabled when connected to
the UART Type-C port

CH343pP

USB to UART with onboard automatic download circuit, enabling program
burning without additional cperations

16MB Flash

. RTC chip

PCF85063 RTC chip

Battery recharge manager

ME6217C33M5G

Low dropout regulator, 800mA output (Max.)

USB Type-C port

MX1.25 battery header

MX1.25 2PIN connector, for 3.7V Lithium battery (Battery not included),
supports charging and discharging

12.
15

14.
15

16.

18.
19.
20.
21

2
2
24,

R

12PIN multi-functional pin header

IPEX1 connector

Switching to use external antenna via resoldering the resistor
TF card slot

RTC battery header

for connecting rechargeable RTC bat
12C header

connecting with internal chip, only supports the I2C peripherals and cannot
be mapped to other functions

ry (Battery not included)

. UART header

only available when the USB to UART Type-C port is not connected
USB TO UART Type-C port

Buzzer

Power indicator

. Charge indicator

Lithium battery charge indicator, lights up when charging, off when fully
charged (the light status is uncertain when the battery is not connected)

. Battery power supply control button
. RESET button

BOOT button

Image: Top-down view of the board's outline dimensions, showing a diameter of 75.00mm for the display module and
71.80mm for the PCB.



Image: Side view and detailed PCB dimensions, indicating various measurements in millimeters for components and
connectors.

9. TROUBLESHOOTING

« Board not powering on: Ensure the USB Type-C cable is securely connected to a 5V power source.
Check the power indicator LED.

o Firmware upload issues: Verify that the correct drivers are installed and the board is selected in your
IDE. Try pressing the BOOT button while connecting the USB cable, then RESET.




o Display not showing anything: Confirm that the display ribbon cable is properly seated. Check your
code for display initialization errors.

o Touch input not responding: Ensure the 12C interface for the touch controller is correctly initialized in
your software. Check for any physical damage to the touch panel.

« Wi-Fi/Bluetooth connectivity problems: Verify antenna connection (if external) and check software
configuration for network settings.

10. MAINTENANCE

o Cleaning: Use a soft, dry cloth to clean the display and board. Avoid abrasive materials or harsh
chemicals.

o Storage: Store the board in a dry, anti-static environment when not in use.

o Firmware Updates: Regularly check the official Waveshare Wiki for firmware updates and new
examples to ensure optimal performance and access to the latest features.

11. WARRANTY AND SUPPORT

For detailed warranty information, please refer to the official Waveshare website or contact your point of
purchase. For technical support, extensive documentation, and community forums, visit the official Waveshare
Wiki:

Waveshare Official Wiki

The Wiki provides tutorials, example code, datasheets, and troubleshooting guides specific to the ESP32-S3-
Touch-LCD-2.1B development board.

© 2025 Waveshare. All rights reserved.
This manual is subject to change without notice.
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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.

Preview

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.
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ESP32-S3-Touch-LCD-4.3 Development Board Overview and Setup
A comprehensive guide to the ESP32-S3-Touch-LCD-4.3 development board, detailing its features,

hardware description, pin connections, environmental setup for CircuitPython, MicroPython, and
C/C++ (Arduino, ESP-IDF), and configuration within the Arduino IDE.
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Waveshare E-Paper ESP32 Driver Board: Features, Demos, and Guide
Explore the Waveshare E-Paper ESP32 Driver Board. This guide details its features, hardware

connection, Bluetooth and WiFi demos, and common FAQs for e-paper display projects.
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Waveshare 5-inch 1080x1080 Round IPS LCD Display - User Guide
Preview Explore the Waveshare 5-inch 1080x1080 round IPS LCD display. This guide details its features,

specifications, and setup for Raspberry Pi and Windows PCs, including touch calibration and
connectivity.

Waveshare 10.1-inch HDMI LCD (G) User Manual: Setup, Specs, and Connections
Explore the Waveshare 10.1-inch HDMI LCD (G) with Case. This user manual covers essential
specifications, safety warnings, connection guides for Raspberry Pi, Jetson Nano, and PCs, and

answers common questions.
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