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(https://www.dfrobot.com/product-2837.html)

1. Introduction

No longer worry about insufficient memory or lack of PSRAM space when using FireBeetle 2
ESP32-E! Now, there is a version of FireBeetle 2 ESP32-E(N16R2) with 16M Flash and 2M PSRAM,
offering enhanced memory capacity and operating space.

This product improves memory capacity and operating space, providing better performance
when running applications such as LVGL graphics library for interface design and interaction. It is
based on Espressif's ESP32-WROOM-32E-N16R2 module, featuring a 32-bit dual-core processor
with a clock frequency of up to 240MHz, and supporting WiFi and Bluetooth dual-mode
communication. It is highly suitable for loT scenarios.

In terms of product design, FireBeetle 2 ESP32-E(N16R2) has the following features:
Rich peripheral interfaces

Including 17 digital pins, 11 analog pins, 3 UART interfaces, 1 SPI interface, 1 12C interface, 1 12S
interface, and 2 DAC interfaces, it can meet various hardware connection requirements.

Dual power supply modes

Supporting USB and external 3.7V lithium battery power supply, it can automatically switch
between power sources in dual power supply mode. It also supports USB and external DC
charging modes.

Support for multiple programming methods

Including Arduino IDE, ESP-IDF, MicroPython, etc., catering to the programming preferences of
different developers.



Compact design, easy to embed

With dimensions of only 25.4mm x 60mm, it has onboard WiFi and Bluetooth antennas and
adopts a stamp hole design, making it easy to embed or integrate into PCB prototypes.

Wide range of application scenarios

It is suitable not only for home automation renovation, loT project prototyping, 10T remote
control, remote robot control, but also for projects running LVGL graphics library for interface
design or interaction.

Furthermore, this product is one of the low-power |oT development boards in the FireBeetle
series. If it does not meet your requirements, you can refer to the FireBeetle Series Selection
Guide (https://www.dfrobot.com/blog-13438.html) to choose a more suitable model.

2. Features

e Equipped with ESP32-WROOM-32E-N16R2 dual-core module
e Clock frequency up to 240MHz, with 16M Flash and 2M PSRAM for large memory capacity

e Low-power development board, supporting dual-mode communication of WiFi and
Bluetooth

e Onboard GDI display interface for quick connection to display screens

e Onboard charging circuit and PH2.0 lithium battery interface, supporting dual-power supply
and automatic switching

e Supports various programming methods such as Arduino IDE, ESP-IDF, MicroPython, etc.

e Compact design with small size, suitable for loT projects with limited space and embedded
systems

3. Specifications

Power Parameters

¢ Input Voltage
o USB-C interface: 5V DC

o PH2.0 interface: 3.7V Li-ion
o VCC pin: 5V DC

MCU Parameters

e Processor: Tensilica LX6 dual-core processor (one core for high-speed connectivity, one core
for independent application development)
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e SRAM: 520KB

e ROM: 448KB

e Flash: 16MB

e PSRAM: 2MB

e On-chip Clock: 40MHz crystal oscillator, 32.768KHz crystal oscillator

Wireless Parameters

e Wi-Fi Standard: FCC/CE/TELEC/KCC

e Wi-Fi Protocol: 802.11 b/g/n/d/e/i/k/r (802.11n, up to 150 Mbps), A-MPDU and A-MSDU
aggregation, supports 0.4us protection interval

e Wi-Fi Frequency Range: 2.4~2.5 GHz

e Bluetooth Protocol: Compliant with Bluetooth V4.2 BR/EDR and BLE standards
e Bluetooth Audio: CVSD and SBC audio

e Bluetooth Frequency Range: 2.4~2.5GHz

Peripheral Parameters

e Digital Pins x 17:100, 101, 102, 103, 104, 1012, 1013, 1014, 1015, 1017, 1018, 1019, 1021, 1022,
1023, 1025, 1026

e Analog Pins x 11:100, 102, 104, 1012, 1013, 1014, 1015, 1025, 1026, 134, 135
e UART Interfaces: x3

e SPIl Interface: x1

e |2C Interface: x1

e 12S Interface: x1

e DAC Interface: x2

e Touch Interfaces: x7

e LED PWM Channels: x16

e RGB_LED: WS2812

e Display Interface: GDI

Other Parameters

¢ Interface Compatibility: FireBeetle V2 series compatible
e Module Size: 25.4mm x 60mm
e Weight: 23.4g

4. Board Overview



No.

Function
USB

Interface

Charging
Indicator
User Button

Li-ion
Battery Port

Onboard
RGB Light

Onboard

Description

Program download and power supply, 4.75V-5.5V compatible
Red LED for indicating charging status: 1. Off when fully charged or

not charged; 2. On when charging; 3. Quick flash when powered by
USB, and no battery connected.

Controlled by pin 1027/D4

Support 3.5V-4.2V

WS2812 RGB LED, controlled by pin |05/D8
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No.

LED

Reset Button

Function

Low-power
Solder
Jumper Pad

GDI

ESP32-E
Module

5. Pinout

LED controlea py pin 1vz/vy

Press to reset program

Description

Designed for low power mode and default to be connected. Slightly
cut off the thin wire with a knife to disconnect it. When disconnected,
static power consumption can be reduced by 500 pA. The power
consumption can be reduced to 13 pA after controlling the
maincontroller to enter the sleep mode through the program.
Note: when the pad is disconnected, you can only drive RGB LED
light via the USB Power supply.

DFRobot dedicated Display interface. Refer to the GDI part of this
page.

ESP32-WROOM-32E-N16R2
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Categroy

Control

Categroy
Touch

Analog

Port PIN

Arduino
IDE

RTC PIN

GND

Power

Description

FireBeetle enable/reset pins

Description
Pin with capacitive touch function
Analog pin

Default physical pin number of the chip, which can be used to directly control
the corresponding pin

In Arduino IDE, the pin numbers have been remapped by FireBeetle, and you
can directly use this symbol to control the corresponding pin

FireBeetle 2 ESP32-E supports low power function, and in Deep-sleep mode,
only RTC pin keeps working and can be used as a wave-up source. When RTC
pin is used as an output pin, it keeps outputting level value when the chip is in

Deep-sleep mode, while as an input pin, it can wake up the chip from Deep-

sleep.

Common ground for all power supplies and logics

When powered by 5V-USB, VCC outputs about 4.7V and 3V3 outputs 3.3V,
When powered by 4V li-ion battery, VCC outputs about 4V and 3V3 outputs
3.3V(Actual measurement)

FireBeetle 2 ESP32-E(N16R2) has up to 21 physical GPIOs, which are mainly for connecting
peripherals like sensors, actuators, etc. Meanwhile, these 10 pins can be multiplexed for other
functions such as UART, SPI, 12C and so on. The table below provides users with a detailed
description of FireBeetle 2 ESP32-E(N16R2) GPIO.

Pin
Number

GPIO O

GPIO 1

GPIO 2

Name Function ADC Communication Remark
Used as Occupied when
0/D5 input or ADC2_CH1 using USB
output transmission
Occupied when
Used as ) Hpiecw
, using USB power
1/TXD input or UARTO_TX )
supply and serial
output _
printing
For controllin
Used as N9
, onboard LED by
2/D9 Input or ADC2_CH2

outputtina diaital



Pin
Number

GPIO 3

GPIO 4

GPIO 12

GPIO 13

GPIO 14

GPIO 15

GPIO 18

GPIO 19

GPIO 21

GPIO 22

Name

3/RXD

4/D12

12/D13

13/D7

14/D6

15/A4

18/SCK

19/MISO

21/SDA

22/SCL

output

Function

Used as
input or
output

Used as
input or
output

Used as
input or
output

Used as
input or
output

Used as
input or
output

Used as
input or
output

Used as
input or
output

Used as
input or
output

Used as
input or
output

Used as
input or
output

ADC

ADC2_CHO

ADC2_CH5

ADC2_CH4

ADC2_CH®6

ADC2_CH3

Communication

UARTO_RX

SPI_SCK

SPI_MISO

12C_SDA

12C_SCL

signal

Remark

Occupied when
using USB power
supply and serial
printing



GPIO 23

Pin

Number

GPIO 25

GPIO 26

GPIO 34

GPIO 35

GPIO 36

GPIO 39

Note:

23/MOSI

Name

25/D2

26/D3

34/A2

35/A3

36/A0

39/A1

Used as
input or
output

Function

Used as
input or
output

Used as
input or
output

Used as
input only

Used as
input only

Used as
input only

Used as
input only

ADC

ADC2_CH8

ADC2_CH9

ADC1_CH®6

ADC1_CH7

SPI_MOSI

Communication

Remark

DAC_1 (Range: 0-
255; Output
Voltage: 0-3.3V)

DAC_2 (Range: 0-
255; Output
Voltage: 0-3.3V)

e |tis recommended not to multiplex the pin 100/D5, I01/TXD and 103/RX since they will be
occupied when using USB-related function. The USB-related circuit design is shown below:
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e NC Pin Explanation: Originally designated as 1016/D11 pin, it is now changed to NC pin,
which means it should not be used for any other functions. Please refer to the datasheet for

the reasons behind this change.

VDD33
GND GND
_ "= ESP32-WROOM-32E/ESP32-WROOM-32UE s
= T
|C1 |cz R1 TBD 1 E_CND a1 VDD33
271G GBS 37— Om JP1
[22vF _JO:1uF Lc3 || 18D} E 52 1023 I"36 1022 1
== = GND:| < EN 1022 1
— - 1] 1 36 4 35 TXDO 2
SENSOR_VP TXDO 2
GND  GND 39 5 34 RXDO 3
5 5| SENSOR_VN RXDO [33 1651 413
G| X1: ESR = Max. 70 KQ T35 771034 1021 |55 4
1035 NC [—o—x
03z 8 3 019 UART
= % 1033 g | 1032 1019 55 1018 =
5 1025 10714 0% [ o8 GND__ VDD33
R4: 5MQ ~10MQ 1026 11 28 1017
GNDI| 1026 1017
027 12 27 016 (RS A A 10K
014 13 llgﬂ l%g 26 08
NC: No component. 012 14 1012 100 25 o0
In module variants that have
s - embedded QSP| PSRAM,
2600000058 i.e., that embed
0RZZZZZZ00 ESP32-DOWDR2-V3, 1016
U1 should be pulled-up and can
i Sl o o] b i P2 not be used for other funtion.
1
4 e 2 |l:eND
— — oy
2 elis} Boot Option
JP3 sSWi1
014 _TMS 1 =l R2 0__EN
012 TDi__ 2 ;
013 _Tck 32 c4 || 0.1uF
1015 TDO__ 4
4 —
JTAG GND

1012 should be kept low when the module is powered on.

e FireBeetle 2 ESP32-E(N16R2) has two 8-bit DAC channel that converts 2-way digital signal to
2 analog voltage outputs. Two channels can work independently. DAC circuit is composed of

6.

built-in resistors in series and a buffer. The two DACs can be used as reference voltage.

Dimension

Pin Pitch: 2.54mm

Mounting Hole Pitch: 22mm or 56.6mm
Mounting Hole Size: 2mm

Board Size: 25.4x60mm/1x2.36"

Thickness: 1.6mm




Unit:mm
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7. Getting Started (Use for first time)

7.1 Download Arduino IDE

e Click to enter the official Arduino website (https://www.arduino.cc/en/Main/Software)

e Select and download the Arduino IDE package that is appropriate for your computer OS.

Downloads
c c DOWNLOAD OPTIONS
. ArdUinD |DE 1 .8.1 9 Windows Win 7 and newer
Windows 7P file
The open-source Arduino Software (IDE) makes it easy to write code Windows app winsiorio  Get [§

and upload It to the board. This software can be used with any
Arduino board.

Linux 32 bis
Linux 64 bits

Linux ArMm 32 bits

Refer to the Getting Started page for Installation Instructions, .
Linux ARM &4 bits

SOURCE CODE Mac OS X 10,10 or newer
Active development of the Arduino software is hosted by GitHub. Relasse Notes
See the instructions for building the code. Latest release source

code archives are available here. The archives are PGP-signed so Checksums (shai12)
they can be verified using this gpg key.

7.2 Configure Arduino IDE

It is required to install ESP32 board in Arduino IDE for using FireBeetle 2 ESP32-E for the first
time.

e Open Arduino IDE, click File-Preferences, as shown below



&) sketch aug01a | Arduino 1.8.19 (Windows Store 1.8.5.. — O >,
File| Edit Sketch Tools Help

MNew Ctrl+M
Open.., Ctrl+O
o Open Recent
Sketchbook
Examples s|de here, to run once:
Close Ctrl+W
Save Ctrl+5

Save As.. Ctrl +Shift+5

Page Setup  Ctrl+Shift+P = here, to run repeatedly:
Print Ctrl+F

Preferences Cirl+Comma |I-ll-——— e

Chuit Ctrl+ 0

o
e Click the icon circled in red in the Preferences window.

Preferences s
Settings Hetwork

Sketchbaok location:

(- \Users\Adnini strator \Documents\brduine| || Browse |
Editor langusge: English (English) v (requires restart of Arduino)

Editor font size: s |

Interface seale: [ hutematie (1002 %  (requires restart of Arduina)

Theme: Default theme v (raquires restart of Arduino)

Show verbose sutput during: [/] compilation [Z]upload

L S S Heme v

[ Display line numbers []Enable Code Folding

] Verify code after upload [use external editor

[7] Check for updates on startup [ZlSave shen verifying or uploading

[Tuse accessibility festures

Additional Boards Manager URLs: |« json https://sandeepmisztry. github. io/erduinemFFS/package_nRFS_beards_index. json
Mere prefersnces cen be edited directly in the file
C:\Users'\Admini strator \Documents\Arduinolata\preferences. txt

{edit only vhen frduine 15 not running)

| 0K || Cencel |

AAA +lhn irAan 1D lhalaur+a tha nAauidhvs mAanmiaAAd Ta

vnmAAn Thava clhAaddAd lha A A TIDE fAav AnAL
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line.

https://espressif.github.io/arduino-esp32/package_esp32_index.json
(https://espressif.github.io/arduino-esp32/package_esp32_index.json)
Click OK then.

&) Additional Boards Manager URLs X

Enter additional UBLs, one for each row

ttps://espressif.github.ioc/arduino—esp32/package esp32 index.json

< >

Click for a list of unofficial hoards support URLs

0K Cancel |

Download SDK. Click Tools->Board >Boards Manager.

&) sketch augDia | Arduino 1.8.12 (Windows Store 1.8.57.0)
File Edit Sketch[Tools |Help
r Auto Format Ctrl+T
Archive Sketch
sketch_aug01a o Fix Encoding & Reload

1 woid setu Manage Libraries... Ctrl+Shift+1
2/ puat Serial Monitor Ctrl+Shift+M
3 Serial Plotter Cirl+Shift+L
41 ©
5 WiF101 / WiRNINA Firmware Updater /
5 woid loop TR =
 LRop | Board: *Arduino Uno® | :JI | Boards Manager... |
T [/ put |
Port \ 3 Arduino AVR Boards »
o [} Get Board Info e DFRobot Beetle M0 Boards >
Pragrammer: "AVRISP mkil" 3|| e e |
Mordic Semiconductor nRFS Boards »
Burn Bootloader
Raspberry Pi RP2040 Boards(2.0.2) >

Enter "ESP32" in the search bar, then the SDK for esp32 will appear automatically. Click install
now.



@ Boards Manager

by Arduino

Boards included in this package:
Arduino Nano ESP32.

More Info

esp32

Type [A11 I il ' K Scarch "ESP32" |
Arduino ESP32 Boards

by Espressif Systems
Boards included in this package:

ESP32 Dev Board, ESP32-52 Dev Board, ESP32-53 Dev Board, ESP32-C3 Dev Board, Arduino Nano ESP32.
More Info

12.0.14 || Install

o 2N

W

- b-lose

e When the SDK installation completes, the word "installed" will appear at the position marked

in red below. Close the window.

@ Boards Manager

Type [A11 v [ESP32

Arduino ESP32 Boards

by Arduino

Boards included in this package:
Arduino Nano ESP32.

More Info

esp32

by Espressif Systems version

?.0.14 INSTALLED
Boards included in this packag

ESP32 Dev Board, ESP32-S2 Dev Board, ESP32-S3 Dev Board, ESP32-C3 Dev Board, Arduino Nano ESP32.
More Info

e Select FireBeetle 2 ESP32-E development board. Click Tools-->Board-->ESP32 Arduino--

>FireBeetle ESP32-E, as shown below.




@ sketch_nov17a | Arduino 1.8.19
Eile Edit Sketch [Tools| Help

Auto Format Ctrl+T
Archive Sketch
sketch_novi7a Fix Encoding & Reload
R Manage Libraries... Ctrl+Shift+1
/7 put y-:uro Serial Monitor Ctrl+Shift+M
| Serial Plotter Ctrl+Shift+L -
: WiFi101 / WiFiNINA Firmware Updater Dongsen Tech Pocket 32
= = e WeMos WiFi&Bluetooth Battery
Board: "Arduino Yun" h-——— e > Boards Manager... ESPead?
Port | Arduino AVR Boards 3 Neid it Gartar
} Get Board Info | Arduino Mbed OS RP2040 Boards >\ .35
Programmer: "AVRISP mkil" ) DFROb_Dt_Ed_gH 24 " Hornbill ESP32 Dev
Burn Bootloader e‘_'-'* ERRe / Hornbill ESP32 Minima

e Raspberry Pi RP2040 Boards(3.6.0) DFRobot Beetle ESP32-C3

FireBeetle 2 ESP32-E
DFRobot Firebeetle 2 ESP32-53
DFRobot Romeo ESP32-53
o FireBeetle-ESP32
IntoRobot Fig
Onehorse ESP32 Dev Module
Adafruit Metro ESP32-52
Adafruit Metro ESP32-53
Adafruit MagTag 2.9"
Adafruit FunHouse
Adafruit ESP32 Feather
Adafruit Feather ESP32 V2
Adafruit Feather ESP32-52
Adafruit Feather ESP32-S2 TFT
Adafruit Feather ESP32-52 Reverse
Adafruit Feather ESP32-53 2MB PSI
Adafruit Feather ESP32-53 No PSR

AAdsfriit Caathar CCD27.C2 TET

e After that, connect your FireBeetle 2 ESP32-E to your computer. Here, a port COM4 comes
out after the connection, indicating that it is the port for FireBeetle 2 ESP32-E. Select it as the
way shown below.



sketch_apr17a | Arduino 1.8.19 = (m] X

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+|
Serial Monitor Ctrl+Shift+M

2 // pui
3 Serial Plotter Ctrl+Shift+L

1} WiFi101 / WiFiNINA Firmware Updater

Board: "FireBeetle 2 ESP32-E"
Upload Speed: "921600"

/7 pul cpy Frequency: "240MHz (WiFi/BT)"

Flash Frequency: "80MHz"

9} Flash Mode: "QIO"
Flash Size: "16MB (128Mb)" | o
Partition Scheme: "16M Flash (2MB APP/12.5MB FAT)" | e
Core Debug Level: “None”
PSRAM: "Enabled" |
Arduino Runs On: "Core 1"

6 void lo(

Events Run On: "Core 1"
Erase All Flash Before Sketch Upload: "Disabled"”
|_Port | @ oria
Get Board Info COM14
COM15

V. v Vv OV vV V V VvV VvV vV VvV VvV v

Programmer
Burn Bootloader

FireBeetle 2 ESP32-E, Enabled, 16M Flash (2MB APP/12.5MB FAT), 240MHz (WIFi/BT), QIO, 80MHz, 16MB (128Mb), 921600, Core 1, Core 1, None, Disabled on COM16

e Now, the FireBeetle 2 ESP32-E(N16R2) is configured in Arduino IDE and it's ready to go.

8. Arduino Tutorials

Note: FireBeetle 2 ESP32-E(N16R2) does not have the 1016/D11 pin available. If this pin is used
in the following tutorials, please modify the configuration to use another pin.

The basic tutorials (click here to jump)
(https://wiki.dfrobot.com/FireBeetle_Board_ESP32_E_SKU_DFR0654#target_10) include tutorials on
GPIO, RGB LED, serial communication, capacitive touch sensor, interrupts, 12C, SPI, and GDI.

The advanced tutorials (click here to jump)
(https://wiki.dfrobot.com/FireBeetle_Board_ESP32_E_SKU_DFR0654#target_20) include tutorials on
Deep Sleep mode, SD card, WiFi, Bluetooth, Alibaba Cloud loT, and IFTTT.



FAQ

1. Cannot add board link to Arduino IDE?

A: First off all, make sure the Network connection is in good condition. Hope this post
(https://forum.arduino.cc/t/arduino-ide-cant-download-libraries-and-boards/650155/5) from
Arduino helps. If that doesn't work, try replacing the board link from

https://downloadcd.dfrobot.com.cn/FireBeetle/package_DFRobot_index.json
(https://downloadcd.dfrobot.com.cn/FireBeetle/package_DFRobot_index.json) to
http://downloadcd.dfrobot.com.cn/FireBeetle/package_DFRobot_index.json
(http://downloadcd.dfrobot.com.cn/FireBeetle/package_DFRobot_index.json) and reload it.

2. When using the SD library, the serial monitor does not show any print output or displays a
connection failure after uploading the program.

A: Press RST button to reset and try again.
3. The driver is not installed automatically after plugging into the device?

A: FireBeetle 2 ESP32-E(N16R2) uses the CH340 serial chip, which can be used without
installing a driver in most devices. If you find that the driver is not automatically installed
when you plug in the device, you can manually install it yourself:

o CH340 Driver for Windows
(https://dfimg.dfrobot.com/nobody/wiki/0e0d6b3864f7163833ec5d7ad4af7632.EXE)

o CH340 Driver for MAC
(https://dfimg.dfrobot.com/nobody/wiki/c195a13df2a1989d5dc04e76e6bcb701.ZIP)

#= DriverSetup(X64) - X

Device Driver Install / Unlnstall

Select INF |EH3H1SEH.INF w

WCH.CH
| ___ USB-SERIAL CH348
| 8878872014, 3.4.281)

IHNSTALL

UNINSTALL

HELP

For any other questions, advice or cool ideas to share, please visit the DFRobot Forum
(https://www.dfrobot.com/forumy/).

More Documents



esp32-wroom-32e/32ue_datasheet.pdf
(https://dfimg.dfrobot.com/60c1e008bddfc41c3293de80/wiki/17135ab9d90c9a2d0f681b591
b3076a8.pdf)

DFR1139_schematic.PDF
(https://img.dfrobot.com.cn/wiki/60c1e008bddfc41c3293de80/501d2c3b5efcacf99b768b834
7bfc4da.PDF)

DFR1139_2D File.zip
(https://img.dfrobot.com.cn/wiki/60c1e008bddfc41c3293de80/dc5bfe2095243851d2f25a4d8
al7edaf.zip)

DFR1139_STP File.zip
(https://img.dfrobot.com.cn/wiki/60c1e008bddfc41c3293de80/7bd2ec5d7bfda206a709256b
4b8571f2.zip)

Shell stl file
(https://img.dfrobot.com.cn/wiki/5d57611a3416442fa39bffca/94baeab196b1381ee2ad404fb
9b4at4a.zip)



