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ESP32-WROOM-32E(4MB) Module Instruction Manual

Model: 32E-N4 | Brand: Espressif

1. ProbucT OVERVIEW

The ESP32-WROOM-32E is a powerful, generic Wi-Fi+BT+BLE MCU module that targets a wide variety of applications,
ranging from low-power sensor networks to the most demanding tasks, such as voice encoding, music streaming, and
MP3 decoding. This module is an SMD (Surface Mount Device) module, designed for integration into larger electronic

systems.
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Figure 1: ESP32-WROOM-32E(4MB) Module. This image displays the top view of the module, showing the Espressif logo, the module
name "ESP32-WROOM-32E", and a QR code. The module features an integrated PCB antenna.

Key Features:

e 2.4 GHz Wi-Fi (802.11 b/g/n)
o Bluetooth V4.2 BR/EDR and Bluetooth LE specification
« 4 MB flash in chip package

+ On-board PCB antenna connector

2. PAckAGE CONTENTS

Please verify that all items are present and in good condition upon opening the package:



o ESP32-WROOM-32E(4MB) Module (Quantity as per order, typically packaged in reels of 10 units)

« Integrated PCB antenna

3. SETUP AND INTEGRATION

The ESP32-WROOM-32E is an SMD module designed for integration into custom PCB designs. Proper setup requires
knowledge of electronics and soldering techniques.

3.1. Hardware Integration:

o Power Supply: The module operates on a 3.3V power supply. Ensure a stable and clean power source is provided
to the VCC pins. Refer to the module's datasheet for specific voltage ranges and current requirements.

« Pin Connections: Connect the module's pins to your custom PCB according to your application's design. Pay close
attention to GPIO, UART, SPI, I12C, and other peripheral connections.

« Soldering: The module is designed for surface-mount soldering. Use appropriate soldering equipment and
techniques to ensure secure and reliable connections. Avoid excessive heat to prevent damage to the module.

« Antenna: The module includes an on-board PCB antenna. Ensure no metallic objects or ground planes are placed
directly above or too close to the antenna area on your PCB to avoid signal interference.

3.2. Development Environment Setup:

To program the ESP32-WROOM-32E, you will need to set up a development environment. Espressif provides the ESP-
IDF (Espressif loT Development Framework), which is the official development framework for ESP32.

« Install ESP-IDF: Follow the official Espressif documentation to install the ESP-IDF on your operating system. This
includes installing necessary toolchains and libraries.

o Connect to PC: For initial programming and debugging, you will typically need a USB-to-UART bridge connected to
the module's UART pins (TX, RX) and appropriate boot mode pins (GPIO0, EN).

o Flash Firmware: Use the ESP-IDF tools (e.g.,esptool.py) to flash your compiled firmware onto the module.

4. OPERATING PRINCIPLES

The ESP32-WROOM-32E operates as a powerful microcontroller with integrated Wi-Fi and Bluetooth capabilities. Its
functionality is determined by the firmware loaded onto its flash memory.

4.1. Wi-Fi Operation:

The module supports 802.11 b/g/n Wi-Fi standards. It can operate in Station mode (connecting to an access point),
SoftAP mode (acting as an access point), or a combination of both. Firmware can be developed to handle network
connections, data transmission, and cloud communication.

4.2. Bluetooth Operation:

The module supports Bluetooth V4.2 BR/EDR and Bluetooth LE (Low Energy). This allows for short-range wireless
communication with other Bluetooth-enabled devices. Applications include sensor data collection, device control, and
audio streaming.

4.3. Microcontroller Functions:

Beyond wireless communication, the ESP32-WROOM-32E features a powerful dual-core processor and a rich set of
peripherals (GPIOs, ADC, DAC, SPI, 12C, UART, PWM, etc.). These can be programmed to interact with external
sensors, actuators, and other electronic components, enabling a wide range of IoT and embedded applications.



5. MAINTENANCE AND CARE

To ensure the longevity and reliable operation of your ESP32-WROOM-32E module, follow these guidelines:

« Handle with Care: The module is a sensitive electronic component. Avoid dropping it or subjecting it to physical
shock.

o Electrostatic Discharge (ESD) Protection: Always handle the module in an ESD-safe environment, using anti-
static mats and wrist straps, to prevent damage from static electricity.

« Environmental Conditions: Operate and store the module within its specified temperature and humidity ranges.
Avoid exposure to extreme temperatures, direct sunlight, moisture, and corrosive environments.

« Power Supply Stability: Ensure the power supply is stable and within the specified voltage range (3.3V). Voltage
fluctuations or overvoltage can damage the module.

« Cleaning: If necessary, clean the module gently with a soft, dry, lint-free cloth. Do not use liquid cleaners or
solvents.

6. TROUBLESHOOTING

This section provides general troubleshooting tips for common issues. For more detailed technical support, refer to the
Espressif documentation or community forums.
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on/responding
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Wi-
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Fi/Bluetooth ) . . , i . .
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connectivi
. y signal. strength in the operating environment.
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7. SPECIFICATIONS

Detailed technical specifications for the ESP32-WROOM-32E(4MB) Module:

Model: 32E-N4

SoC: ESP32-DOWD-V3

Flash Memory: 4 MB SPI flash

Wireless Connectivity: 2.4 GHz Wi-Fi (802.11 b/g/n), Bluetooth V4.2 BR/EDR and Bluetooth LE
Antenna: On-board PCB antenna

Operating System (Typical): FreeRTOS (supported by ESP-IDF)

Number of Processors: 1 (Dual-core Tensilica Xtensa LX6 microprocessor)



Item Weight: Approximately 0.704 ounces (20 grams)

Package Dimensions: Approximately 5.91 x 4.96 x 0.51 inches (15 x 12.6 x 1.3 cm)
Manufacturer: Espressif

First Available Date: August 20, 2021

8. WARRANTY AND SUPPORT

8.1. Warranty Information:

Specific warranty details for the ESP32-WROOM-32E module are typically provided by the reseller or distributor at the
time of purchase. As a component, warranty often covers manufacturing defects. Please retain your proof of purchase for
any warranty claims.

8.2. Technical Support:

For comprehensive technical documentation, datasheets, application notes, and software development kits (SDKSs),
please visit the official Espressif website:

Espressif Official Modules Page

Espressif also maintains active community forums and GitHub repositories where you can find support, examples, and
contribute to the development ecosystem.

© 2023 Espressif. All rights reserved. Information subject to change without notice.
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