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1. INTRODUCTION

This manual provides comprehensive instructions for the RUIZHI ESP32 ESP32-WROOM-32D
Development Board. It covers product features, setup procedures, operating guidelines, maintenance tips,
troubleshooting, and detailed specifications. Please read this manual carefully before using the product to
ensure proper functionality and to maximize its potential.

2. ProbucTt OVERVIEW

The ESP-WROOM-32 is a versatile and powerful Wi-Fi and Bluetooth enabled microcontroller unit (MCU)
module, designed for a wide range of applications. It features a dual-core CPU and integrated Wi-Fi and
Bluetooth connectivity, making it ideal for loT projects, smart home devices, and various embedded
systems.
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Figure 2.1: Front view of the RUIZHI ESP32-WROOM-32D Development Board, highlighting its compact design and
integrated components.

Key Features:

o Compact Size: Designed for easy integration into various products.

o Powerful Performance: Equipped with a dual-core processor, supporting Wi-Fi and Bluetooth
protocols, and FreeRTOS.

o Multiple Operating Modes: Supports Access Point (AP), Station (STA), and AP+STA coexistence
modes for flexible network configurations.

o Lua Programmability: Simplifies development for users of all programming skill levels.

o USB Type-C Interface: Modern and convenient connectivity.

o Stable CH340 USB-to-TTL Chip: Ensures reliable serial communication.

o Automatic Download: Facilitates easy firmware uploading without manual button presses.

o Wide Compatibility: Compatible with Windows systems and development environments like Cygwin
and MSYS32.

+ Low Power Design: Optimized for battery-powered applications requiring extended battery life.



3. SeETuP GUIDE

Follow these steps to set up your RUIZHI ESP32 Development Board.

3.1 Package Contents

o 2 x RUIZHI ESP32 ESP32-WROOM-32D Development Boards

3.2 Connecting the Board

The ESP32 development board can be easily connected to a breadboard or a custom PCB for prototyping.
Ensure correct pin alignment when inserting the board.
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Figure 3.1: lllustration of connecting the ESP32 development board to a larger baseboard, showing proper pin alignment.

3.3 Pinout Diagram

Refer to the following diagram for the pin assignments of the ESP32-WROOM-32D module. Understanding
the pinout is crucial for proper wiring and programming.



ESP32 Connect

Figure 3.2: Detailed pinout diagram for the ESP32-WROOM-32D module, indicating GPIO numbers, power pins, and

special function pins.

3.4 Driver Installation

The board uses a CH340 USB-to-TTL chip for serial communication. If your operating system does not
automatically install the driver, you may need to download and install it manually. Drivers are typically
available from the CH340 manufacturer's website or common ESP32 development resources.

1. Connect the ESP32 board to your computer using a USB Type-C cable.

2. If the device is not recognized, search online for "CH340 driver" and download the appropriate version
for your operating system (Windows, macOS, Linux).

3. Install the driver following the provided instructions.

4. Verify installation by checking your device manager for a new COM port.



4. OPERATING INSTRUCTIONS

This section outlines the basic steps for operating your ESP32 development board, including programming
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Figure 4.1: Example applications of the ESP32 board, demonstrating its use in various projects with external components.

4.2 Programming the ESP32

The RUIZHI ESP32 board is compatible with various development environments, including the Arduino IDE
and ESP-IDF. It supports Lua programming for simplified development.

1. Install Arduino IDE: Download and install the Arduino IDE from the official website.

2. Add ESP32 Board Support: In the Arduino IDE, go toFile > Preferences and add the ESP32 board
manager URL. Then, go to Tools > Board > Boards Managerand search for "ESP32" to install the
board package.

3. Select Board and Port: From Tools > Board, select "ESP32 Dev Module" or a similar ESP32 board.
Then, from Tools > Port select the COM port corresponding to your connected ESP32 board.

4. Upload Code: Write or open an example sketch, then click the "Upload" button to compile and upload
your code to the ESP32. The CH340 chip supports automatic download, so manual boot button
pressing is usually not required.

4.3 Operating Modes

The ESP32 supports three primary Wi-Fi operating modes:



« Station (STA) Mode: The ESP32 connects to an existing Wi-Fi network (like your home router) as a
client device.

o Access Point (AP) Mode: The ESP32 creates its own Wi-Fi network, allowing other devices to
connect to it.

o AP+STA Coexistence Mode: The ESP32 operates as both an Access Point and a Station

simultaneously, connecting to an existing network while also hosting its own.

These modes are configured through your programming code (e.g., using the Wi-Fi library in Arduino IDE).
5. MAINTENANCE

Proper care and maintenance will ensure the longevity and reliable operation of your ESP32 development
board.

o Storage: Store the board in an anti-static bag when not in use to protect it from electrostatic
discharge.

o Cleaning: Use a soft, dry brush or compressed air to remove dust from the board. Avoid using liquids
or harsh chemicals.

« Handling: Always handle the board by its edges to avoid touching sensitive components or pins.

o Power Supply: Ensure you provide the correct voltage (typically 5V via USB or VIN pin) to prevent
damage.

o Firmware Updates: Regularly check for and apply firmware updates for the ESP32 chip and
development environment to benefit from bug fixes and new features.

6. TROUBLESHOOTING

Here are some common issues and their solutions:

Problem Possible Cause Solution

Board not
zeg  ssing orincorrect o ith t CH340 driver. Try a different USB Type-C cabl
recognize nsta e correcC river. Iry a dirreren e-U caple.
g CH340 driver. Faulty y yp

b Check device manager for COM port.
y USB cable. g P
computer.
Code Incorrect board/port Ensure correct board and COM port are selected in IDE. Verify
) selection. Corrupted  code syntax. Ensure stable power supply. Try pressing the BOOT
upload fails. ) ] o ) ;
code. Power issue. button while uploading if automatic upload fails.
Wi-
) Incorrect code ) o o
Fi/Bluetooth ) ) Review your code for correct Wi-Fi/Bluetooth initialization and
configuration. ) .
not ) credentials. Ensure the board's antenna is not obstructed.
) Antenna issue.
working.

Board gets  Overcurrent draw
hot during from peripherals.
operation. Short circuit.

Check your circuit for short circuits. Reduce current draw from
GPIO pins. Ensure power supply is adequate.

7. SPECIFICATIONS



Detailed technical specifications for the RUIZHI ESP32 ESP32-WROOM-32D Development Board.

Feature

Brand

Model Number

Series

CPU Manufacturer
Number of Processors
Memory Technology
Wireless Connectivity
Operating System Support
Connectivity Technology
Compatible Devices
Dimensions (approx.)
Item Weight

Batteries Included

Detail

RUIZHI

XuU142

ESP-WROOM-32
Espressif

2 (Dual-Core)

LPDDR4

Wi-Fi, Bluetooth
FreeRTOS

USB Type-C

PC, Smartphone, Arduino
50mm x 28mm (1.96in x 1.1in)
20 grams

No
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Figure 7.1: Physical dimensions of the ESP32 development board, showing approximate length and width.
8. WARRANTY AND SUPPORT
For warranty information and technical support, please refer to the RUIZHI official website or contact your

retailer. Keep your purchase receipt as proof of purchase.

¢ Online Resources: Many online communities and forums are dedicated to ESP32 development,
offering extensive tutorials and troubleshooting advice.

o Manufacturer Support: For specific product inquiries or issues, contact RUIZHI customer support.
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