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1. Overview

The ESP32-S3-DEV-MODULE is a general-purpose development board based on the custom ESP32-S3-MOD-
8M module. Designed similarly to the ESP32-S3-DevKitC-1, it includes USB-to-UART and USB-OTG interfaces,
boot and reset buttons, a UART bridge, and an onboard RGB LED.

2. Features
e Based on custom ESP32-S3-MOD-8M module (ESP32-S3 + 8MB Flash)
e Dual Micro USB connectors: one for UART, one for USB-OTG
e USB-to-UART bridge IC: CH343P
e Onboard WS2812B-2020 RGB LED
¢ Reset and Boot buttons
e Compatible with ESP-IDF and Arduino
¢ Breadboard-friendly design with castellated headers

e Operating voltage: 3.3V, USB-powered
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3. Applications

e |oT and AloT prototyping
e USB device/host development
¢ Bluetooth and Wi-Fi based control systems

e Wearables, smart gadgets, sensors

4. Block Diagram
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5. Functional Description

The ESP32-S3-DEV-MODULE integrates two USB ports for programming and OTG functions. The CH343P handles
USB-to-UART conversion, providing easy flashing and debugging.

The boot and reset switches enable user-friendly firmware uploading.

An onboard RGB LED is connected to a user GPIO for status or effect indication.
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6. Pin Description

The board exposes most ESP32-S3 GPIOs via 2.54 mm header pins, in a layout matching the ESP32-S3-DevKitC-1.
Refer to the ESP32-S3-MOD-8M datasheet for exact pin functions.

GND
UOTXD ,GPID43 CLE_OUT1
UORXD ,GPI0O44 CLE_DUT2
GPI101 _ RTC , TOUCH1, ADC1_0
GPIO2 _RTC  TOUCH2, ADC1 1
MTMS

MTDI

MTDO

LT B GPI0 39 CLK_QUTI. SUBSPICST
GPI03E, FSPIWP | SUBSFIWP

GPI037, SPIDQS | FSPIQ , SUBSPIQ
GPI036, SPIIOT | FSPICLK  SUBSPICLE

GPI035,. SPIIO6 . FSPID | SUBSPID

GPIOD ;. BOOT

GPID4S, VSPI

GPI04%  SPICLE_N 'RGB_LED]

GPI047 | SPICLE_P

GPI021_RTC

T M Y GPI020 RTC _ULCTS | ADC2 9 Jetkoun]
[IL- W S GPI01S RTC . ULIRTS | ADCZ B JELK OUTE
GND

GND

ADCL 3 "TOUCH4,RTC . GPIO4

ADC1_4 “TOUCHS, RTC . GPIOS

ADC1 5 “TOUCHE, RTC ;. GPIDG

ADCL1_6 _TOUCHT_RTC _ GPIOT

KTAL 33K F ADC2 4 © UORTS ,RTC  GPIO1S

RTALSMON ADLC2 UOCTS [ RTC GPIO16

ADC2 6. ULTED _RTC  GPIOLT

CLE_OUTa" ADC2 U1RXD | RTC [GPIO18

ADCL_T “TOUCHE, RTC , GPIDS

JTAG , ADC1 2 "TOUCH3_RTC , GPIO3

LOG _GPIO46

FSPIHD  sussep . ADCL 8 TOUCH9. RTC | GPIO9
FSPICSO , susskicsa " FSPIIOA | ADC1 9 _TOUCH10, RTC  GPIOL1D
FSPID | sumspip " FSPIOS . ADC2 0 _TOUCH11, RTC  GPIO11
FSPICLK  sussecix, FSPIIO6 , ADCH TOUCH12Z, RTC ,GP1012
FSPIQ | sueseg _FSPIIOT . ADC2 2 _TOUCH13, RTC GPIO13
FSPIWP _ sussriwe _FSPIDOS, L TOUCH14, RTC ,GPIO14
SVO

GND

~\/— PWM Capable Pin

JTAG/USB JTAG for Debugging and USB

lelie ) ® Touch Sensor Input Channel

S\ Serial for Debug/Programming

MISC Miscellaneous/SPI Functions

RTC Power Domain (VDD3P3_RTC)

Power Rails (3V3 and 5V)

clZ (0> GPIO Input and Output
Analog-to-Digital Converter

Other Related Functions
Strapping Pin Functions
Clock Output

Ground




7. Electrical Characteristics

X VaCcus

Parameter Min  Typ  Max Unit
Supply Voltage (USB) 475 5.0 525 V
Operating Voltage (VDD) 3.0 3.3 3.6 \
Wi-Fi TX Current - 120 - mA
Wi-Fi RX Current - 80 - mA
Deep Sleep Current - 10 20 HA

8. Usage Guide

8.1 Initial Setup

Connect the USB-UART port to your computer using a micro-USB cable. Ensure the appropriate CH343

driver is installed.

To enter flash mode:

1. Hold down the BOOT button (GPIOO0).
2. Press the RST button.

3. Release the BOOT button.

You can now program the board using the Arduino IDE, Platform 10, or ESP-IDF.

8.2 Development Environment Configuration
Getting Started with Arduino IDE

Step 1 - Installing Arduino IDE

Open the software download page of the official website, and select the corresponding system and system

bit to download.

Bring Your Projects to Life with Arduino Software

Arduino IDE 2.3.6
Release notes

n addition

powerf

mterface it (eatures autd.

Nightly Bullds

Tion, code navigation, and eden a live

debugger. For more detalls, check the Arduinoe IDE 2.0 documentation.
. DOWNLOAD

eview of thee INCOMING release with the mest updated


https://www.arduino.cc/en/software
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Step 2 - Run the installer and follow the default installation prompts.
After installation, open the Arduino IDE.

Step 3 - Install Arduino-esp32-S3 Online
To install the ESP32 board in your Arduino IDE, follow these next instructions:

Open Arduino IDE.
1. In your Arduino IDE, go to File > Preferences

@ sketch_auglla | Arduinc 1.8.19
File Edit Sketch Tools Help

New Ctri+N

Open... Ctrl+ O

Qpen Recent >

Sketchbook >

Examples » [F®, TO Tun once:
Close Cirl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

e, to run repeatedly:

Page Setwp  Ctrl+Shift+P

Print Ctrl+P
[S Preferencesaa= " e LT
it Crl+ G

2. Enter the following into the “Additional Board Manager URLs" field:

https://raw.githubusercontent.com/espressif/arduino-esp32/gh-
pages/package esp32 index.json

Then, click the “OK” button:

Settings  Network
Sketchbaook location:
CifUsers\sarin\Documents\Arduine Bronwse
Editor language: System Default w | {requires restart of Arduing)
Editor font size: 17
Intesface scale: B Automatic | 100 - % (requires restart of Arduino)
Theme: Default theme - | (requires restart of Arduino)
Show verbose output during: [ compilation [ upload
Compiler warnings: None -
1B Display lne numbers [ Enable Code Foking
I8 Verify code after upload [ Use external editor
| I8 Check for updates on startup {8 Save when verifying or uploading
[ Use accessbity features
| Additional Boards Manager URLs nttos:/jram. githubusercontent.comespressfarduno-esp32lgh pages/package _esp32_ndex.json, htl 1]
More preferences can be edited directly in the file
C: Wsers'sarin \AppData L ocal\Arduino 15\preferences. bxt
|."...$.'.-.n..—0.- oL e sl
o Cancel

Note: if you already have the ESP8266 board's URL, you can separate the URLs with a comma as follows:
https://raw.githubusercontent.com/espressif/arduino-esp32/gh-
pages/package esp32 index.json,

http://arduino.esp8266.com/stable/package esp8266com_index.json
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3. Open the Boards Manager. Go to Tools > Board > Boards Manager...

&9 Code_Test | Arduine 1.8.5 - ]} b4

File Edit Sketc
Auto Format Ctrl+T

Archive Sketch
Code_Test Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M
Boards Manager...
Serial Plotter Ctrl+ Shifte L =
Arduino AVR Beards
WiFi101 Firmware Updater Arduino Yin
I Board: "Arduino/Genuino Uno" I . ® Arduino/Genuino Uno
Port Arduino Duemilancve or Diecimila
Get Board Info Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

.

Programmer: "AVRISP mikil”

Burn Bootloader Arduino Leonardo

Arduino Leonardo ETH
Arduino/Genuino Micro
Arduino Esplora
Arduino Mini

Arduino Ethemnet
Arduino Fio

Arduino BT

LityPad Arduino USB

Arduino/G enuir LinPad Arduino

Arduino Pre or Pro Mini

Arduino NG or older

4. Search for ESP32 and press the install button for the “ESP32 by Espressif Systems":

€2 Boards Manager X

Type |AR esp,

esp32 by Espressif Systems
Boards included in this package:
ESP32 Dev Module, WEMOS LoLin32.

More info

[T < (3/3). Downloaded 30,223kb of 125,71%b.
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5. That's it. It should be installed after a few seconds.

© Boards Manager x
Type | Al v | |eso3d |
Arduino ESP32 Boards
by Arduino

Boards included in this package:
Arduine Hano ESP32.
Mgrg Infa

2.0. 18-arduing. 5 w Inestall

esp32

by Espressif Systems version 3.2.1 INSTALLED

Boards included in this package:

ESP32 Dev Board, ESP32-C3 Dev Board, ESP32-C6 Dev Board, ESP32-H2 Dev Board, ESP32-P4 Dev Board, ESP32-52 Dev Board,
ESP32-53 Dav Board, Arduine Nano ESP32.

More Info
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8.3 RGB LED Control

The onboard RGB LED is connected to GPIO38.
To install the Adafruit NeoPixel library for Arduino, follow these steps:

1. Open Arduino IDE
Launch the Arduino IDE on your computer.

2. Navigate to the Library Manage
¢ @Go to the Sketch menu on the top menu bar.
¢ Select Include Library > Manage Libraries...

@ sketch_augl1a | Arduino 1.8.19
File Edit Sketch Tools Help
Venfy/Compile Ctri+R
Upload Ctrl+U
sketch)| Upload Using Programmer  Ctrl+Shift+U

volid =8 Export compiled Binary Ctrl+Alt+S

/7 o
Show Sketch Folder Ctrl+K )
}
) Add File Manage Libraries...
// put your main code here, To run repeate Add ZIP Library...

Arduino_JSON
Bridge
Esplera
Firmata

GSM
Keyboard
LiquidCrystal
Mouse

3. Search for the Adafruit NeoPixel Library

e Inthe Library Manager window, type "Adafruit NeoPixel" in the search bar at the top.
e Look for the Adafruit NeoPixel library by Adafruit.

4. Install the Library
¢ C(Click on the Install button next to the Adafruit NeoPixel library.
e Wait for the library to download and install (this may take a few moments).



5. Close the Library Manager
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e After the installation is complete, close the Library Manager.

@ Library Manager

Type Al w | Topic |All w | neopixe]
More info

Adafruit NeoPixel
by Adafruit Version 1.15.1 INSTALLED

pixels and strip.

Salact version - Instal

Arduino library for controlling single-wire-based LED pixels and strip. Arduino library for controlling single-wire-based LED

Adafruit NeoPXL8

by Adafruit

Morg info

Adafruit TiCoServo
by Adafruit

Arduino library for controlling 8 NeoPixel LED strips using DMA on ATSAMD21, ATSAMDS51, RP2040 and ESP2282 Arduine
library for contrelling 8 NeoPixel LED strips using DMA on ATSAMDZ21, ATSAMDS1, RP2040 and ESP3253

Testing the Installation, Uploading Your First Sketch to Control the RGB LED

1. Select your Board in Tools > Board menu (in my case it's the ESP32S3 Dev Module)

@ sketch_augila | Arduine 1.8.19

File Edit Sketch Took Help

Auta Format

Archive Sketch
shatch_augiii Fixx Encoding & Reload
Menage Libraries...
Serial Monitor

1 Serial Plotter

WiF01 £ WAFININA Femware Updater

Board: "ESP3253 Dev Module

1 Upload Speed: “921600°
USE Meode: "Hasdware CDC and JTAG®
USB CDC On Boot: “Disabled™
USE Firmware MSC On Boot: "Disabled™
USE DFU On Boot: “Dissbled”
Upload Mode: “UARTD / Hasdware CDC
CPU Frequency: “240MHz (WiFi)™
Flash Mode: "0 B0MHz™
Flash Size: 4B (32Mb)”
Partition Scheme: “Default SMB with spififs (1.2MEB APP/1.5MB SPIFFS)"
Core Debug Level: “None™

CarlsT

Carls Shifft=|
Cirle Shifit= M
CrlwShift= L

Boards Manager...

1 Arduing AVE Boards ¥

| IR cseard Dev Module
ESPIZH2 Dev Medule
ESP3ZCE Dev Module

Dev Module
ESPI2CE Dev Module
ESP32S2 Dev Module
ESP3Z Dev Madule
ESP3Z-WROOM-DA Module
ESP32 Wiover Module

EEAYY MM
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2. Go to Tools = Port and select the COM port corresponding to your board.

@ sketch_sugl1a | Arduine 1.8.19
File Edit Sketch Teols Help

Auto Format CtrlsT
Archive Sketch
skefch_augi1y Fix Enceding & Reload
2 Manage Libraries... Ctrl=Shift=1

Serial Monitor Crl=Shifts M

} Serial Plotter Ctrls ShiftsL

a loopl) | WiFi101 / WiFiNIMNA Firrmare Updater
[/ FHE VSR poard: "ESP3253 Dev Module® »

) Upload Speed: “321600° »
USE Mode: “Hardware COC and JTAG® *
USB CDC On Boot: "Disabled” *
USE Firmwane MSC On Boot: "Disabled” *
USE DFU On Boot: "Disabled” H
Upload Mode: “UARTD / Hardware CDC™ »
CPU Frequency: “2400Hz (WiFi)" >
Flash Mede: "QIO 30MHz" »
Flash Size: "4ME (32Mb)" >
Partition Scherne: “Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)” ¥
Core Debug Level: “Mone”™ ¥
PSRAM: “Disabled" »
Arduine Runs On: "Core 17 *
Events Run On: “Core 17 *
Erase All Flash Before Sketch Upload: "Disabled” %
JTAG Adapter: "Disabled” *
Zighee Mode: "Disabled” ¥
Get Board Info | coms |
Programmer 3 (B0 ]
Burn Bootloader

Go to File > Examples > Adafruit NeoPixel.
Select a simple example, such as "strandtest".

@) sketeh_suglla | Ardusne 1219
(File Edit Sketch Tosls Help

Mew CirlsN

Open.. Cirl= 0

Open Recent »

Sketchbock H

[ Ecarmples ] A

Close Cirle W HTTPUpdate 3

Save Cirle§ HTTPUpdateSener >

SoveAs..  CirleShifte$ LittlefS »
Matter »

Page Setup  Ctrl= Shife- NetBI0S 8

Prink bl NetworkClientSecure »

Preferences  Ctrl- Comma OpenThread »
FPP »

Cuit CrrleQ P — ]
50 »
S0 MMC »
SimpleBLE »
5P »
SPIFFS. »
TFLite Micre H
Ticker H
Update »
use »
WebServer »
WiFi y
WiFiProv »
Wire 3
Zighee 3
AT H
Adafrust Busld 3

Adafrust MAXI 1855 library »

: deoix buttoncycher
CircularBuffer jL__FoBwstrandte
DW3000 1 simple

EspSaftwareSerial | simple_new_operator
ICA26E05 | strandtest

SrarkFun ihine GRS Ardiing [ 1 avandrect nadela



Change the RGB LED PIN.
#define LED_PIN 38 as shown in pic.
Upload it to your Arduino board and see your NeoPixels light up!

© RGBWSstrandtest | Arduino 1.8.19
File Edit Sketch Tools Help

RGBWstrandtest§

// NeoPixel test program showing use of the WHITE channel for RGEW
// pixels only (won't look correct on regular RGB NeoPixel strips).

¢include <Adafruit NeoPixel.h>

gifdef _AVR__

#include <avr/power.h> // Required for 1é MHz Adafruit Trinket
fendif

// Which pin on the Arduino is connected to the NeoPixels?
// On a Trinket or Gemma we suggest changing this to 1:
¢define LED_PIN 38

// How many NeoPixels are attached to the Arduino?
#define LED_COUNT €0

// NeoPixel brightness, 0 (min) to 255 (max)
fdefine BRIGHINESS S50 // Set BRIGHTNESS to about 1/5 (max = 255)

// Declare our NeoPixel strip object:

Adafruit NeoPixel strip(LED_COUNT, LED_PIN, NEC_GRBW + NEO_KHZES00);
// Argument 1 = Number of pixels in NeoPixel strip

// Argument 2 = Arduino pin number (most are wvalid)
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9. Mechanical Dimensions

25.82 mm

22.86 mm
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10. Ordering Information

Part Number Description

Notes

ESP32-S3-DEV-MODULE Development board with ESP32-S3-MOD-8M

Default configuration

11. References

e ESP32-S3-MOD-8M Datasheet (custom module)
e (CH343P Datasheet (WCH)

e ESP32-S3 Datasheet (Espressif)

e WS2812B-2020 LED Datasheet
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