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1. Introduction

This manual provides essential information for the proper use, setup, and maintenance of the Espressif
ESP32-S3-WROOM-1U-N8R2 module. It is designed to assist users in integrating and operating the
module effectively within their applications. Please read this document thoroughly before proceeding with
any installation or operation.

2. Product Overview

The ESP32-S3-WROOM-1U-N8R2 is a powerful, generic Wi-Fi and Bluetooth LE MCU module. It is an
SMD (Surface Mount Device) module, designed for integration into various electronic projects and
products.

Key Features:

o SMD module for compact integration.

o Equipped with ESP32-S3R2 SoC.

e Includes 2 MB PSRAM for enhanced memory capabilities.
o Features 8 MB SPI flash for program and data storage.

o Integrated IPEX antenna connector for external antenna flexibility.

Module Components:

o ESP32-S3R2 System-on-Chip (SoC)
e 2 MB PSRAM
e 8 MB SPI Flash

« |[PEX Antenna Connector


https://manuals.plus/
https://manuals.plus/qa/
https://manuals.plus/deep-search/
https://manuals.plus/upload
https://manuals.plus/
https://manuals.plus/category/espressif

& €SPRESSIF
ESP32-S3-WROOM-1U

REEERK (L8)
BRI BIRAFE % E

This image displays the top view of the Espressif ESP32-S3-WROOM-1U module. It features the Espressif brand logo, the
module designation 'ESP32-S3-WROOM-1U', and a QR code, along with Chinese text indicating the manufacturer. The
module is an SMD type with pin connections visible along its edges, and an IPEX antenna connector is present at the top
right.

3. Setup



The ESP32-S3-WROOM-1U-N8R2 is an SMD module requiring integration onto a printed circuit board
(PCB). Professional soldering equipment and expertise are recommended for proper assembly.

3.1 Hardware Integration:

1. PCB Design: Ensure your PCB design adheres to the module's datasheet specifications for footprint,
power supply, and signal routing.

2. Soldering: Mount the module onto the designed PCB using appropriate reflow soldering techniques.

3. Antenna Connection: Connect a compatible 2.4 GHz antenna to the IPEX connector on the module.
Ensure the antenna is correctly matched for optimal wireless performance.

4. Power Supply: Provide a stable 3.3V power supply to the module, adhering to the voltage and current
requirements specified in the datasheet.

3.2 Development Environment Setup:

1. Install ESP-IDF: Download and install the Espressif loT Development Framework (ESP-IDF) from the
official Espressif website.

2. Toolchain Setup: Configure the necessary toolchain for compiling firmware for the ESP32-S3 series.

3. IDE Integration: Integrate ESP-IDF with your preferred Integrated Development Environment (IDE),
such as VS Code with the Espressif ESP-IDF extension.

4. USB-to-UART Bridge: Connect your development board (containing the ESP32-S3-WROOM-1U-
N8R2) to your computer via a USB-to-UART bridge for programming and debugging.

4. Operating Instructions

Once the module is correctly integrated and the development environment is set up, you can proceed with
programming and operating the ESP32-S3-WROOM-1U-N8R2.

4.1 Firmware Development:

1. Project Creation: Start a new project within ESP-IDF or use one of the provided examples.

2. Configuration: Configure the project settings, including target chip (ESP32-S3), Wi-Fi, Bluetooth, and
other peripheral options.

3. Code Implementation: Write your application code using C/C++ to utilize the module's Wi-Fi
(802.11ac), Bluetooth LE, and other functionalities.

4.2 Flashing Firmware:

1. Build Project: Compile your project to generate the firmware binary.

2. Connect Module: Ensure the module is powered and connected to your computer via the USB-to-
UART bridge.

3. Flash: Use the ESP-IDF tools (e.g.,idf.py flash) to upload the firmware to the module's 8 MB SPI flash
memory.

4.3 Basic Operation:

After flashing, the module will execute the uploaded firmware. You can monitor its output via the serial
console (e.g., idf.py monitor) for debugging and operational feedback. The module supports various modes
of operation, including Wi-Fi station, access point, and Bluetooth LE advertising/connection roles, as
defined by your firmware.

5. Maintenance



The ESP32-S3-WROOM-1U-N8R2 module is a robust electronic component, but proper handling and
environmental conditions are crucial for its longevity and reliable operation.

5.1 Handling and Storage:

o Electrostatic Discharge (ESD): Always handle the module in an ESD-safe environment to prevent
damage to sensitive components.

o Storage: Store unused modules in their original anti-static packaging in a dry, temperature-controlled
environment.

o Physical Stress: Avoid applying excessive physical force or bending the module, as this can damage
internal connections or the PCB.

5.2 Environmental Conditions:

o Temperature: Operate the module within the specified operating temperature range (refer to the official
datasheet).

o Humidity: Avoid high humidity environments to prevent condensation and potential short circuits.

o Dust and Contaminants: Keep the module free from dust, dirt, and other contaminants that can
interfere with its operation or cause corrosion.

6. Troubleshooting

This section addresses common issues that may arise during the setup and operation of the ESP32-S3-
WROOM-1U-N8R2 module.

6.1 Module Not Responding:

o Power Supply: Verify that the module is receiving a stable 3.3V power supply. Check for correct voltage
and current delivery.

o Connections: Ensure all connections, especially power, ground, and UART lines, are secure and
correctly wired.

« Boot Mode: Confirm the module is in the correct boot mode for flashing or normal operation.

« Firmware Integrity: Re-flash the firmware to ensure it was uploaded correctly and is not corrupted.

6.2 Wi-Fi/Bluetooth Connectivity Issues:

« Antenna: Check if the external antenna is properly connected to the IPEX connector and is suitable for
2.4 GHz operation.

« Antenna Placement: Ensure the antenna is not obstructed and is placed in an optimal position for
signal reception.

o Firmware Configuration: Verify that your firmware correctly initializes and configures the Wi-Fi or
Bluetooth stack.

¢ Network Credentials: Double-check Wi-Fi SSID and password if connecting to an access point.

6.3 Unexpected Behavior:

« Memory Issues: If experiencing crashes or unexpected resets, check for memory allocation issues in
your code, especially with PSRAM usage.

« Software Bugs: Review your application code for logical errors or unhandled exceptions.

o Heat: Ensure adequate heat dissipation, especially if the module is operating under heavy load.

7. Specifications



The following table outlines the key technical specifications for the Espressif ESP32-S3-WROOM-1U-N8R2

module.

Specification

Model Number

Value

ESP32-S3-WROOM-1U

Brand Espressif
RAM Type PSRAM

RAM Memory Installed Size 2 MB

Memory Storage Capacity (Flash) 8 MB SPI flash
Wireless Type 802.11ac
Connectivity Technology Wi-Fi

Number of Processors 1

Item Weight 1.06 ounces

Package Dimensions 11.02 x 8.27 x 3.54 inches

8. Warranty and Support

For detailed warranty information and technical support, please refer to the official Espressif Systems
website or contact their customer service directly. Espressif provides comprehensive documentation,
forums, and resources for their products.

Official Website: http://espressif.com

© 2023 Espressif Systems. All rights reserved.
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