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Brand: Seeed Studio

1. INTRODUCTION

The Seeed Studio XIAO ESP32 S3 Sense is a compact and versatile microcontroller unit (MCU) board
designed for Internet of Things (IoT) and embedded machine learning (ML) applications. It integrates a
powerful ESP32-S3 chip, offering 2.4GHz Wi-Fi and BLE 5.0 connectivity. This board features a detachable
OV2640 camera sensor, a digital microphone, and ample memory with 8MB PSRAM and 8MB Flash, along
with an SD card slot for expanded storage. Its small form factor makes it suitable for space-constrained
projects.
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Figure 1: Seeed Studio XIAO ESP32 S3 Sense development board with camera module attached.

2. WHAT'S IN THE BOX

1 x XIAO ESP32 S3 Sense Board

3. KEY FEATURES

Processor: Incorporates the ESP32 S3 32-bit, dual-core, Xtensa processor chip, operating up to 240
MHz. Supports Arduino and MicroPython development.

Advanced Functionality: Features a detachable OV2640 camera sensor for 1600x1200 resolution,
compatible with the OV5640 camera sensor, and integrates a digital microphone.

Memory: Offers 8MB PSRAM and 8MB FLASH. Includes an SD card slot for external 32GB FAT
memory expansion.

RF Performance: Supports 2.4GHz Wi-Fi and BLE dual wireless communication. Capable of 100m+
remote communication when connected with a U.FL antenna.

Compact Design: Measures 21 x 17.5mm, adopting the classic XIAO form factor, suitable for space-
limited projects such as wearable devices.



Figure 2: Overview of AI detection, microphone, and Micro SD card capabilities.



Figure 3: Detachable OV2640 camera sensor for high-resolution imaging and AI applications.

4. HARDWARE OVERVIEW

4.1 Board Components



Figure 4: Key components of the XIAO ESP32 S3 Sense board.

4.2 Pinout Diagram

Figure 5: Pin assignments on the underside of the XIAO ESP32 S3 Sense board.

Figure 6: Comprehensive pinout diagram including camera module connections.

5. SETUP INSTRUCTIONS



5.1 Initial Board Setup

1. Connect the Camera Module: Carefully align and connect the detachable OV2640 camera sensor to
the designated connector on the XIAO ESP32 S3 Sense board.

2. Attach the Antenna: If using an external U.FL antenna for extended range, connect it to the U.FL
connector on the board.

3. Power Connection: Connect the board to your computer using a USB Type-C cable. Ensure the cable
supports data transfer.

4. Driver Installation: Your operating system may automatically install necessary drivers. If not, refer to the
official Seeed Studio documentation for specific driver installation instructions for the ESP32-S3.

5. IDE Setup: Install your preferred Integrated Development Environment (IDE), such as Arduino IDE or
PlatformIO. Configure it to support ESP32-S3 boards.

Figure 7: Components of the XIAO ESP32 S3 Sense before assembly.



Figure 8: Fully assembled XIAO ESP32 S3 Sense with camera and antenna.

6. OPERATING PRINCIPLES

6.1 Programming Environments

The XIAO ESP32 S3 Sense supports various programming environments, including:

Arduino IDE: A popular choice for beginners and hobbyists, offering a simplified programming
experience.

MicroPython: Allows programming the board using Python, suitable for rapid prototyping and IoT
applications.

PlatformIO: A professional embedded development ecosystem that supports multiple platforms and
frameworks, including ESP-IDF.

Zephyr: A real-time operating system (RTOS) for embedded devices, offering advanced features for
complex applications.

6.2 Wireless Communication

The integrated ESP32-S3 chip provides robust 2.4GHz Wi-Fi and Bluetooth Low Energy (BLE) 5.0
capabilities. These can be utilized for network connectivity, data transfer, and communication with other
devices. Refer to the respective SDK documentation for detailed API usage.



6.3 Camera and Microphone Usage

The OV2640 camera sensor and digital microphone enable various applications such as image capture, video
streaming, audio recording, and embedded machine learning for vision and voice recognition. Example code
and libraries are typically available through the Seeed Studio documentation or community resources to
facilitate their use.

7. MAINTENANCE

Handling: Handle the board with care to avoid electrostatic discharge. Use anti-static precautions when
possible.

Cleaning: Keep the board clean and free from dust and debris. Use a soft, dry brush or compressed air
for cleaning. Avoid liquid cleaners.

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

Firmware Updates: Regularly check for firmware updates from Seeed Studio to ensure optimal
performance and access to new features.

8. TROUBLESHOOTING

Board Not Detected: Ensure the USB Type-C cable is functional and supports data transfer. Try a
different USB port or cable. Verify that the correct drivers are installed.

Upload Errors: If encountering issues uploading code, ensure the correct board and port are selected in
your IDE. Sometimes, holding the BOOT button while connecting the USB cable or during upload can
resolve issues.

Wi-Fi/BLE Connectivity Issues: Check antenna connection. Verify network credentials and ensure the
device is within range of the access point or Bluetooth device.

Camera/Microphone Not Functioning: Ensure the camera module is securely connected. Verify that
the correct libraries and example code are being used.

Overheating: While normal operation may generate some heat, excessive heat could indicate a short
circuit or improper power supply. Disconnect power immediately and inspect the board.

For further assistance, consult the official Seeed Studio documentation and community forums.

9. TECHNICAL SPECIFICATIONS

Feature Specification

Processor ESP32-S3 (32-bit, dual-core, Xtensa)

CPU Speed Up to 240 MHz

RAM 8MB PSRAM

Flash Memory 8MB

Wireless Connectivity 2.4GHz Wi-Fi, BLE 5.0

Camera Sensor Detachable OV2640 (1600x1200 resolution), compatible with OV5640

Audio Input Digital Microphone



External Storage SD card slot (supports 32GB FAT)

Operating System Support FreeRTOS

Dimensions (LxWxH) 0.83 x 0.69 x 0.83 inches (21 x 17.5 x 21 mm)

Item Weight 0.704 ounces

Power Input USB Type-C, Battery Charge Supported

Feature Specification

Figure 9: Seeed Studio XIAO Series Comparison Table.

Figure 10: Detailed Specifications for XIAO ESP32S3 and XIAO ESP32S3 Sense.

10. WARRANTY AND SUPPORT

Seeed Studio products are typically covered by a manufacturer's warranty. For specific warranty terms, return
policies, and technical support, please refer to the official Seeed Studio website or contact their customer
service directly. Online resources, including documentation, tutorials, and community forums, are also
available for assistance.

Official Website: www.seeedstudio.com

https://www.seeedstudio.com
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