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LILYGO T-BeamSUPREME ESP32-S3 LoRa Development Board

User Manual
Model: T-BeamSUPREME | Brand: LILYGO

1. INTRODUCTION

The LILYGO T-BeamSUPREME is a collaborative development board designed for advanced communication and
positioning applications. It integrates an ESP32-S3 microcontroller, a LoRa SX1262 module for long-range wireless
communication, and an L76K GPS chip for precise location tracking. The board also features built-in WiFi and Bluetooth
connectivity, along with a 1.3-inch SH1106 OLED display for real-time information. This device is particularly suitable for
Meshtastic projects, enabling off-grid communication networks.

2. Probuct OVERVIEW AND COMPONENTS

The T-BeamSUPREME board is a compact and versatile unit. Key components include the ESP32-S3 core, LoRa
module, GPS module, and an OLED display. The core module is designed to be replaceable, allowing for different GPS
versions (e.g., UBLOX or L76K) to be used based on specific project requirements.

2.1. What's in the Box

e LILYGO T-BeamSUPREME Development Board (LoRa L76K Module, Bluetooth, WiFi, GPS, 1.3" SH1106 OLED)
o LoRa Antenna
o GPS Antenna

o Pin Headers (for expansion)

2.2. Board Layout
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Figure 2.2.1: Front view of the LILYGO T-BeamSUPREME development board, showing the OLED display, ESP32-S3 core, LoRa module,
and various connectors.



Figure 2.2.2: Back view of the LILYGO T-BeamSUPREME board, highlighting the 18650 battery holder and USB-C port.

MCU: ESP32-S3FN8 Dual-core LX7 microprocessor
Wireless Connectivity: 2.4 GHz Wi-Fi & Bluetooth 5 (LE)
Development : Arduino, PlatformlO-IDE, Micropython

Onboard functions: Boot (1000) + Reset + Power Button
Flash: aMB PSRAM:8MB Six-axis IMU QMI8658

' 1.3 inch SH1106 OLED || LoRa $X1262 Module
Interface: 12¢ Low power consumption
Resolution: 128 * 64 LoRa receiving & sending
SDA: 1012 SCL:1013 433/868/915 Mhz (Optional)

Version Comparison

Ublox MAX-M105-008B Version L76K Version

Figure 2.2.3: Detailed diagram illustrating the pinout, main components, and expansion interfaces of the LILYGO T-BeamSUPREME board.
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Figure 2.2.4: Comparison of L76K and Ublox GNSS modules, detailing properties like positioning support, parallelism, update rate, and
oscillator type.

3. SETUP INSTRUCTIONS

Follow these steps to prepare your LILYGO T-BeamSUPREME for operation:

1. Attach Antennas: Carefully screw the provided LoRa antenna onto the SMA connector labeled 'LoRa’ and the
GPS antenna onto the U.FL connector labeled 'GPS'. Ensure connections are secure but do not overtighten.
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Figure 3.1: Proper connection of the external antenna to the board.

2. Power Supply: The board can be powered via the USB-C port or by inserting an 18650 Li-ion battery into the
battery holder on the back. Ensure correct battery polarity.

3. Initial Firmware: The board typically comes pre-flashed with a basic firmware. For Meshtastic functionality, it is
recommended to flash the latest Meshtastic firmware. Refer to the official Meshtastic documentation for detailed
flashing instructions.

4. Connect to Computer: Use a USB-C cable to connect the board to your computer for power, data transfer, and
firmware flashing.

4. OPERATING INSTRUCTIONS

Once set up, the LILYGO T-BeamSUPREME can be used for various applications, primarily Meshtastic.

4.1. Meshtastic Operation

The T-BeamSUPREME is designed to run Meshtastic firmware, enabling a decentralized mesh network for
communication. After flashing the Meshtastic firmware, you can configure the device using the Meshtastic mobile app
(available for Android and iOS) or the web interface.

o Pairing: Use Bluetooth to pair your mobile device with the T-BeamSUPREME.
« Configuration: Set up channel settings, device roles (router, client), and other network parameters via the app.

« Messaging: Send and receive text messages over the LoRa mesh network.

4.2. GPS Functionality



The integrated L76K GPS module provides location data. Once powered on and with a clear view of the sky, the GPS
module will acquire satellite signals. The OLED display can show GPS coordinates, altitude, and satellite count,
depending on the firmware.

4.3. OLED Display

The 1.3-inch SH1106 OLED display provides real-time feedback on the device's status, including network information,
GPS data, battery level, and other sensor readings (if supported by firmware).

4.4. WiFi and Bluetooth

The ESP32-S3 provides 2.4 GHz WiFi and Bluetooth 5 (LE) connectivity. These are primarily used for device
configuration, firmware updates, and connecting to other devices or networks as required by your application.

5. SPECIFICATIONS

Figure 5.1: Physical dimensions of the LILYGO T-BeamSUPREME board (Length: 114.6mm, Height: 28mm, Width: 33mm).

Feature Description
Brand LILYGO

Model Name T-BeamSUPREME



Feature

Connectivity Technology
Included Components
Operating System

CPU Manufacturer
Wireless Communication Standard
Compatible Devices

RAM Technology

Number of Processors
Total USB Ports

Smart Home Compatibility

Country of Origin

6. MAINTENANCE

Description

Bluetooth, Wi-Fi

LoRa L76K Module, Bluetooth, WiFi, GPS, 1.3" SH1106 OLED
Linux (compatible)

Espressif Systems (ESP32-S3)

Bluetooth

Keyboards, mice, USB storage devices (via host functionality)
LPDDR4

1 (Dual-core LX7 microprocessor)

2 (USB-C for power/data, potentially another for host)

Not smart home compatible

China

Proper care ensures the longevity and reliable operation of your LILYGO T-BeamSUPREME board.

« Handling: Always handle the board by its edges to avoid touching sensitive electronic components. Electrostatic
discharge can damage the board.

« Environment: Keep the board in a dry environment, away from moisture, dust, and extreme temperatures.

« Antennas: Ensure antennas are securely connected before operation. Avoid bending or stressing the antenna

connectors.

o Battery Care: If using an 18650 battery, ensure it is of good quality and correctly inserted. Do not overcharge or

deeply discharge the battery. Remove the battery if the device will not be used for an extended period.

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

solvents.

7. TROUBLESHOOTING

This section addresses common issues you might encounter with your T-BeamSUPREME board.

o Device Not Powering On:

o Check USB-C cable connection and power source.

o If using a battery, ensure it is charged and correctly inserted with proper polarity.



GPS Not Acquiring Signal:

o Ensure the GPS antenna is securely connected.

o Operate the device outdoors with a clear view of the sky. GPS acquisition can take several minutes, especially
for the first fix.

o Verify that the firmware supports and correctly initializes the L76K GPS module.
o WiFi/Bluetooth Connectivity Issues:

o Ensure the device is within range of the WiFi access point or Bluetooth device.
o Check for any firmware-related issues or incorrect configuration settings.

o Restart the device and try connecting again.
o Short Battery Life:

o ESP32-S3 modules can be power-intensive. Optimize firmware settings for power saving if possible.

o Consider using a higher capacity 18650 battery or an external power bank for extended operation.

Antenna Connector Loosening:

o Regularly check the tightness of the antenna connectors. If used in a portable setup, consider a protective
enclosure to prevent stress on the connectors.

8. WARRANTY AND SUPPORT

8.1. Warranty Information

This LILYGO T-BeamSUPREME development board comes with a138-day warranty against manufacturer defects. This
warranty covers defects in materials and workmanship under normal use. It does not cover damage caused by misuse,
accidents, unauthorized modifications, or improper installation.

8.2. Technical Support

For any questions, technical assistance, or suggestions regarding the product, please do not hesitate to contact LILYGO
customer support. We are committed to providing prompt assistance and will respond to your inquiries as quickly as
possible.

You can often find additional resources, community forums, and updated documentation on the official LILYGO GitHub
page: github.com/Xinyuan-LilyGO/LilyGo-LoRa-Series

ASK A QUESTION ABOUT THIS MANUAL

Ask about setup, troubleshooting, compatibility, parts, safety, or missing instructions. Manuals+ will review the question
and use this page’s manual context to help answer it.

Name

Email


https://github.com/Xinyuan-LilyGO/LilyGo-LoRa-Series/blob/master/assets/image/T-BEAM-S3-Supreme.jpg

you@example.com

After a successful submission, we securely hash the supplied account or form email before sending it to Microsoft Advertising for
conversion attribution. Privacy details.

Question

Example: How do | reset this device or fix this error?

Details

Model number, symptoms, what you tried, or the section of the manual you are using.

Submit question
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