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User Manual
SKU: ABX00087

Description

The Arduino® UNO R4 WiFi is the first UNO board to feature a 32-bit microcontroller and an ESP32-S3 Wi-Fi®
module (ESP32-S3-MINI-1-N8). It features a RA4AM1 series microcontroller from Renesas (R7FA4M1AB3CFM#AAD),
based on a 48 MHz Arm® Cortex®-M4 microprocessor. The UNO R4 WiFi's memory is larger than its predecessors,
with 256 kB flash, 32 kB SRAM and 8 kB of EEPROM.

The RA4AM1's operating voltage is fixed at 5 V, whereas the ESP32-S3 module is 3.3 V. Communication between these
two MCUs is performed via a logic-level translator (TXBO108DQSR).

Target areas:

Maker, beginner, education
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Features

The RZFA4AM1AB3CFM#AAO, often referred to as RA4M1 in this datasheet, is the main MCU on the UNO R4 WiFi,

connected to all pin headers on the board as well as all communication buses.

See the full datasheet for the R7ZFA4AM1AB3CFM#AAO in the link below:

Overview

48 MHz Arm® Cortex®-M4 microprocessor with a floating point unit (FPU)

5V operating voltage

Real-time Clock (RTC)

Memory Protection Unit (MPU)
Digital-to-analog Converter (DAC)

Memory

256 kB Flash Memory
32 kB SRAM
8 kB Data Memory (EEPROM)

Peripherals

Capacitive Touch Sensing Unit (CTSU)
USB 2.0 Full-Speed Module (USBFS)
14-bit ADC

Up to 12-bit DAC

Operational Amplifier (OPAMP)

Power

Operating voltage for RA4AM1is 5V

Recommended input voltage (VIN) is 6-24 V
Barrel jack connected to VIN pin (6-24 V)

Power via USB-C® at5V

Communication

1x UART (pin DO, D1)
1x SPI (pin D10-D13, ICSP header)

2x 12C (pin A4, A5, SDA, SCL), (Qwiic connector)

1x CAN (pin D4, D5, external transceiver is required)

R7FA4M1AB3CFM#AAO datasheet

The ESP32-S3-MINI-1-N8 is the secondary MCU with a built-in antenna for Wi-Fi® & Bluetooth® connectivity. This
module operates on 3.3 V and communicates with the RA4AM1 using a logic-level translator (TXBO108DQSR).

Overview

= Xtensa® dual-core 32-bit LX7 microprocessor

= 3.3V operating voltage

= 40 MHz crystal oscillator
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= Wi-Fi®

= Wi-Fi® support with 802.11 b/g/n standard (Wi-Fi® 4)
= Bitrate at up to 150 Mbps
= 2.4 GHz band

= Bluetooth®
= Bluetooth® 5
See the full datasheet for the ESP32-S3-MINI-1-N8 in the link below:

= ESP32-S3-MINI-1-N8 datasheet
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The UNO R4 WiFi is part of the first UNO series of 32-bit development boards, being previously based on 8-bit AVR

microcontrollers. There are thousands of guides, tutorials and books written about the UNO board, where the UNO
R4 WiFi continues its legacy.

The board features 14 digital I/0 ports, 6 analog channels, dedicated pins for 12C, SPI and UART connections. It has
a significantly larger memory: 8 times more flash memory (256 kB) and 16 times more SRAM (32 kB). With a 48 MHz
clock speed, it is also 3x faster than its predecessors.

In addition, it features an ESP32-S3 module for Wi-Fi® & Bluetooth® connectivity, as well as a built-in 12x8 LED
matrix, making it one of the most visually unique Arduino boards to date. The LED matrix is fully programmable,
where you can load anything from still frames to custom animations.

Entry-level projects: If this is your first project within coding and electronics, the UNO R4 WiFi is a good fit. It is
easy to get started with, and it has a lot of online documentation.

Easy loT applications: build projects without writing any networking code in the Arduino Cloud. Monitor your
board, connect it with other boards and services, and develop cool |oT projects.

LED Matrix: the 12x8 LED matrix on the board can be used for showing animations, text scrolling, create mini-
games and much more, being the perfect feature to give your project more personality.

= UNORS3
= UNO R3 SMD
= UNO R4 Minima
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Rating

2 Recommended Operating Conditions

VIN Input voltage from VIN pad / DC Jack 6 7.0 24
Vuss Input voltage from USB connector 4.8 5.0 5.5
Top Operating Temperature -40 25 85 °C

Note: Vpp controls the logic level and is connected to the 5V power rail. Vggr is for the analog logic.

Functional Overview

3 Block Diagram
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Arduino UNO R4 Wifi Block Diagram
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4 Board Topology

4.1 Front View

View from Top Side

SN M EE EE
JDIGITAL

M1
H I
L J5 (=0 . $)
| ~ gorr __JANALOG -
[ (O EI=IE) | oo e e o e |L'?E"‘\P"ZJT1EEJ/
Top View of Arduino UNO R4 WiFi

Ref. Description
U1 R7FA4M1AB3CFM#AAO Microcontroller IC
u2 NLASB3157DFT2G Multiplexer
u3 ISL854102FRZ-T Buck Converter
U4 TXB0108DQSR logic level translator (5V - 3.3 V)
us SGM2205-3.3XKC3G/TR 3.3 V linear regulator
ueé NLASB3157DFT2G Multiplexer
U_LEDMATRIX 12x8 LED Red Matrix
M1 ESP32-S3-MINI-1-N8
PB1 RESET Button
JANALOG Analog input/output headers
JDIGITAL Digital input/output headers
JOFF OFF, VRTC header
N CX90B-16P USB-C® connector
J2 Qwiic Connector for 12C communication protocol
3 ICSP header (SPI)
J5 DC Jack
J6 ESP header
DL1 LED TX (serial transmit)
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Ref. Description

DL2 LED RX (serial receive)

DL3 LED Power (green)

DL4 LED SCK (serial clock)

D1 PMEG6020AELRX Schottky Diode
D2 PMEG6020AELRX Schottky Diode
D3 PRTR5VOU2X,215 ESD Protection

The UNO R4 WiFi is based on the 32-bit RA4M1 series microcontroller, RZFA4M1AB3CFM#AAO, from Renesas,
which uses a 48 MHz Arm® Cortex®-M4 microprocessor with a floating point unit (FPU).

The operating voltage for the RA4M1 is fixed at 5 V as to be hardware compatible with shields, accessories & circuits
based on previous Arduino UNO boards.

The R7FA4AM1AB3CFM#AAQ features:

= 256 kB flash / 32 kB SRAM / 8 kB data flash (EEPROM)
= Real-time Clock (RTC)

= 4x Direct Memory Access Controller (DMAC)

= 14-bit ADC

= Up to 12-bit DAC

= OPAMP

= CAN bus

For more technical details on this microcontroller, visit the Renesas - RA4M1 series official documentation.

The Wi-Fi® / Bluetooth® LE module on the UNO R4 WiFi is from the ESP32-S3 SoCs. It features the Xtensa® dual-
core 32-bit LX7 MCU, a built-in antenna and support for 2.4 GHz bands.

The ESP32-S3-MINI-1-N8 features:

= Wi-Fi® 4 - 2.4 GHz band
= Bluetooth® 5 LE support
= 3.3V operating voltage

= 384 kB ROM

= 512 kB SRAM

= Up to 150 Mbps bit rate

This module acts as a secondary MCU on the UNO R4 WiFi, and communicates with the RA4M1 MCU using a logic-
level translator. Note that this module operates on 3.3 V as opposed to the RA4AM1's 5 V operating voltage.
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ESP header.

The header located close to the RESET button can be used to access the ESP32-S3 module directly. The pins
accessible are:

= ESP I042 - MTMS debugging (Pin 1)

= ESP_I041- MTDI debugging (Pin 2)

= ESP _TXDO - Serial Transmit (UART) (Pin 3)
= ESP_DOWNLOAD - boot (Pin 4)

= ESP RXDO - Serial Receive (UART) (Pin 5)
= GND - ground (Pin 6)
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ESP
HEADER
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ESP_1042 1 1 ’ 2 _ESP 1041
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H

ESP header (schematic)

When programming the UNO R4 WiFi, the RA4AM1 MCU is programmed via the ESP32-S3 module by default. The U2
and U6 switches can switch the USB communication to go directly to the RA4M1 MCU, by writing a high state to the
P408 pin (D40).

u2 U6
NLASB3157DFT2G NLASB3157DFT2G
3 _ESP P 3 _ESP N
USB D P_4 A_OI/O_BO USBDN 4| , IO_BO
! o— pj L RA4 P E o— p; L RA4N
6 : 3 6 . 5 :
SELECT VCC j{ﬁv SELECT VCC TITSV
GND — GND G
100nF ST1 100nk
—— 2 .. ! =+5V —
P408

100k

Soldering together the SJ1 pads permanently sets the USB communication directly to the RA4M1, bypassing the
ESP32-S3.
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7 USB Connector

The UNO R4 WiFi has one USB-C® port, used to power and program your board as well as sending & receiving serial

communication.

Note: The board should not be powered with more than 5 V via the USB-C® port.

8 LED Matrix

The UNO R4 WiFi features a 12x8 matrix of red LEDs (U_LEDMATRIX), connected using the technique known as

charlieplexing.

The following pins on the RA4AM1 MCU are used for the matrix:

= P003
P004
PO11
P012
P0O13
PO15
P204
P205
P206
P212
P213

230 ___ROWS

330 ROWG

[

130  ROWT

R A

B4

130 BOWE

ESES S

B g

ESJES S

1F

ESES S

Ead

o

TH

LED matrix schematics.
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These LEDs can be accessed as an array, using a specific library. See the mapping below:

WAUL I AL \FWIM™ )
L

com NN . o

U

G

13 |14 |15 (16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

25|26 |27 |28 | 29|30 |31 |32|33(34|35](36

37 38|39 |40 | 41 | 42 | 43 | 44 | 45| 46 | 47 | 48

49 | 50 | 51 [ 52 | 53 |54 | 55|56 |57|58|59|60

61| 62|63 |64 |65|66|67|68|69 (70| 71|72

73|74 | 75|76 | 77|78 |79 |80 | 8182|8384

85 |86 | B7 [ 88 [ 89 |90 | 91|92 |93 94|95 96

w
L
o
o
o]

LED matrix number mapping.

This matrix can be used for a number of projects and prototyping purposes, and supports animation, simple game
designs and scrolling text among other things.

9 Digital Analog Converter (DAC)

The UNO R4 WiFi has a DAC with up to 12-bit resolution attached to the A0 analog pin. A DAC is used to convert a
digital signal to an analog signal.

The DAC can be used for signal generation for e.g. audio applications, like generating and altering sawtooth waves.
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The 12C Qwiic connector SM04B-SRSS-TB(LF)(SN) is connected to a secondary 12C bus (12C0) on the board. This
connector is powered via 3.3 V following the Qwiic standard system and makes the board compatible with the

Arduino Modulino nodes.

12 +3V3
SM04B-SRSS-TB(LF)(SN)
scr, |-4—EXT SCL
3 _EXT SDA +3V3 12C
SDA [——
VCC [ ;
GND U
] g
MF-MSMF050-2-W2

12C Qwiic connector.

Note: The Qwiic I12C bus object is Wirel and the standard 12C bus object is Wire.
The standard 12C is accessible through the following pin connections:
JANALOG header

= A4
= A5

JDIGITAL header

= SDA
= SCL

A4 and A5 are connected to the main 12C bus, these pins should not be used as ADC inputs whenever the bus
is in use. You can however connect 12C devices to each of these pins and connectors simultaneously.
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11 Power Options

Power can either be supplied via the VIN pin, or via USB-C® connector. If power is supplied via VIN, the
ISL854102FRZ buck converter steps the voltage down to 5 V.

Both VUSB and VIN pins are connected to the ISL854102FRZ buck converter, with Schottky diodes in place for
reverse polarity & overvoltage protection respectively.

Power via USB supplies about ~4.7 V (due to Schottky drop) to the RA4M1 MCU.

The linear regulator (SGM2205-3.3XKC3G/TR) converts 5 V from either the buck converter or USB, and provides 3.3
V to a number of components, including the ESP32-S3 module.

11.1 Power Tree

J1 USB-C Connector _ N _@
CX90B-16P g 3
o1 1 m . U1 MWicrocontroller
| R7IFA4MT1AB3CFR#AAD

J5 Power Jack

Headers 2.54mm

M1 Radio Module
ES5P32-53-NINI-1-NB

5v =
F 5 J2 12C Connector
5 SMe4B-SRSS-TB(LF) (SN)
VIN »
Dz HAX 24V 1.24 = %
i |
iys . | | ) | N vin B
) a3 : (pL2)
1 1
LEDS | |
1 ]
IOREF W I 1
— & | !
| |
¥ I
S5V J1 ICSP Connector
PH2-B6-UA
| J2 SWD/JTAG 2x5
\ +5V 3 1.27mm Connector
HPH2-A-16-5SGA
Legend: M connector 0 +3va
ARDUINO
W vin Main Part B +sv g n. wirs
B code: ATNEIRHT
W veus | Internal Part Last upseta: 18 e 305

Arduino UNO R4 WiFi power tree.
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The general operating voltage for UNO R4 WiFi is 5V, however the ESP32-S3 module's operating voltage is 3.3 V.

Note: It is very important that ESP32-S3's pins (3.3 V) do not come in contact with any of the RA4M1's pins (5 V), as
this may damage the circuits.

The GPIOs on the R7FA4AM1AB3CFM#AAQ microcontroller can safely handle up to 8 mA of current. Never connect
devices that draw higher current directly to a GPIO as this may damage the circuit.

For powering e.g. servo motors, always use an external power supply.
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Mechanical Information

12 Pinout

usE-Ci [HETRE]
[ oo ] eposz WARNING ESP Header has
Ty T TR A 3¥3 signals, DO NOT
THD0 connect to 5V signals, you
‘wrrans] WEED oo LIRS could damage the ESP32-53
(eprede ITTHYD L oomuioan which Is not 5V talerant
G G T
-

Power
Digital Micrs 12c
o T eroe CETETND
L2l TN rior XD
Pl
-
=o =
T = o
v Gl | @ e Came
@) S
== =
[ v @) QT Pz
oac Analeg 12c Mo Analog &
(oaa_ Pt [ a0 @ i
Poas G e
Cmxa) sy (12 WD . s
Paa2 @ e UARTS USART
[awo21 @] r1c_soar EETTRIIEN o [T ranz i sc1 Txp7
100 [ [ vorse T
Mitrg Qwiic Micro
WARNING The Quilc cannector is PiNe PILEDTRRETIND - pre
V3 enly. DO MOT connect any A P4g1 1 B THLED P108  EsP32-53
components operating on 5V as ® Rx.LEn!
this may damage your board P @m
Legend: P pigital B 12c [] other SERIAL
ARDUINO
. Power [] Analog M sp1 B Analog e R NeRL
SKU code: ABK@RBET
Bl cround Main Part [ UART/USART  [| PWM/Timer Flaout
Last updete: 38 Jun, 2823
Pinout for UNO R4 WiFi.
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12.1 Analog

Pin Function Type Description

1 BOOT Mode Mode selection

2 IOREF IOREF Reference for digital logic V - connected to 5V
3 Reset Reset Reset

4 +3V3 Power +3V3 Power Rail

5 +5V Power +5V Power Rail

6 GND Power Ground

7 GND Power Ground

8 VIN Power Voltage Input

9 AO Analog Analog input 0 / DAC

10 Al Analog Analog input 1 / OPAMP+

11 A2 Analog Analog input 2 / OPAMP-

12 A3 Analog Analog input 3/ OPAMPOut

13 A4 Analog Analog input 4 / 12C Serial Datal (SDA)

14 A5 Analog Analog input 5/ 12C Serial Clock (SCL)
12.2 Digital

Pin | Function Type Description

1 SCL Digital 12C Serial Clock (SCL)

2 SDA Digital 12C Serial Datal (SDA)

3 AREF Digital Analog Reference Voltage

4 GND Power Ground

5 D13/SCK/CANRXO Digital GPIO 13/ SPI Clock / CAN Receiver (RX)

6 D12/CIPO Digital GPIO 12/ SPI Controller In Peripheral Out
7 D11/COPI Digital GPIO 11 (PWM) / SPI Controller Out Peripheral In
8 D10/CS/CANTXO0 Digital GPIO 10 (PWM) / SPI Chip Select / CAN Transmitter (TX)
9 D9 Digital GPIO 9 (PWM~)

10 D8 Digital GPIO 8

11 D7 Digital GPIO 7

12 D6 Digital GPIO 6 (PWM~)

13 D5 Digital GPIO 5 (PWM~)

14 D4 Digital GPIO 4

15 D3 Digital GPIO 3 (PWM~) / Interrupt Pin

16 D2 Digital GPIO 2 / Interrupt Pin

17 D1/TX0 Digital GPIO 1 / Serial 0 Transmitter (TX)

18 DO/TX0 Digital GPIO 0/ Serial 0 Receiver (RX)
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12.3 OFF

Pin Function Type Description

1 OFF Power For controlling power supply

2 GND Power Ground

1 VRTC Power Battery connection to power RTC only
12.4 ICSP

Pin Function Type Description

1 CIPO Internal Controller In Peripheral Out

2 +5V Internal Power Supply of 5V

3 SCK Internal Serial Clock

4 COPI Internal Controller Out Peripheral In

5 RESET Internal Reset

6 GND Internal Ground

13 Mounting Holes And Board Outline

— 66.04mm ——
View from Top side
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Top side Mechanical View of Arduino UNO R4 WiFi
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If you want to program your UNO R4 WiFi while offline you need to install the Arduino® Desktop IDE [1]. To connect
the UNO R4 WiFi to your computer, you will need a Type-C® USB cable, which can also provide power to the board,
as indicated by the LED (DL1).

All Arduino boards, including this one, work out-of-the-box on the Arduino® Cloud Editor [2], by just installing a
simple plugin.

The Arduino Cloud Editor is hosted online, therefore it will always be up-to-date with the latest features and support
for all boards. Follow [3] to start coding on the browser and upload your sketches onto your board.

All Arduino loT enabled products are supported on Arduino Cloud which allows you to log, graph and analyze
sensor data, trigger events, and automate your home or business.

Now that you have gone through the basics of what you can do with the board you can explore the endless
possibilities it provides by checking existing projects on Arduino Project Hub [4], the Arduino Library Reference [5],
and the online store [6]; where you will be able to complement your board with sensors, actuators and more.

All Arduino boards have a built-in bootloader which allows flashing the board via USB. In case a sketch locks up the
processor and the board is not reachable anymore via USB, it is possible to enter bootloader mode by double-
tapping the reset button right after the power-up.
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We declare under our sole responsibility that the products above are in conformity with the essential requirements
of the following EU Directives and therefore qualify for free movement within markets comprising the European
Union (EU) and European Economic Area (EEA).

Arduino boards are in compliance with RoHS 2 Directive 2011/65/EU of the European Parliament and RoHS 3
Directive 2015/863/EU of the Council of 4 June 2015 on the restriction of the use of certain hazardous substances in
electrical and electronic equipment.

Substance Maximum Limit (ppm)
Lead (Pb) 1000
Cadmium (Cd) 100
Mercury (Hg) 1000
Hexavalent Chromium (Cr6+) 1000
Poly Brominated Biphenyls (PBB) 1000
Poly Brominated Diphenyl ethers (PBDE) 1000
Bis(2-Ethylhexyl} phthalate (DEHP) 1000
Benzyl butyl phthalate (BBP) 1000
Dibutyl phthalate (DBP) 1000
Diisobutyl phthalate (DIBP) 1000

Exemptions : No exemptions are claimed.

Arduino Boards are fully compliant with the related requirements of European Union Regulation (EC) 1907 /2006
concerning the Registration, Evaluation, Authorization and Restriction of Chemicals (REACH). We declare none of the
SVHCs (https://echa.europa.eu/web/guest/candidate-list-table), the Candidate List of Substances of Very High
Concern for authorization currently released by ECHA, is present in all products (and also package) in quantities
totaling in a concentration equal or above 0.1%. To the best of our knowledge, we also declare that our products do
not contain any of the substances listed on the "Authorization List" (Annex XIV of the REACH regulations) and
Substances of Very High Concern (SVHC) in any significant amounts as specified by the Annex XVII of Candidate list
published by ECHA (European Chemical Agency) 1907 /2006/EC.
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As a global supplier of electronic and electrical components, Arduino is aware of our obligations with regards to
laws and regulations regarding Conflict Minerals, specifically the Dodd-Frank Wall Street Reform and Consumer
Protection Act, Section 1502. Arduino does not directly source or process conflict minerals such as Tin, Tantalum,
Tungsten, or Gold. Conflict minerals are contained in our products in the form of solder, or as a component in metal
alloys. As part of our reasonable due diligence Arduino has contacted component suppliers within our supply chain
to verify their continued compliance with the regulations. Based on the information received thus far we declare
that our products contain Conflict Minerals sourced from conflict-free areas.

Any Changes or modifications not expressly approved by the party responsible for compliance could void the user’s
authority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference
(2) this device must accept any interference received, including interference that may cause undesired operation.

FCC RF Radiation Exposure Statement:

1. This Transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.
2. This equipment complies with RF radiation exposure limits set forth for an uncontrolled environment.

3. This equipment should be installed and operated with a minimum distance of 20 cm between the radiator &
your body.

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in
a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one or more of the following measures:

= Reorient or relocate the receiving antenna.

= |ncrease the separation between the equipment and receiver.

= Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
= Consult the dealer or an experienced radio/TV technician for help.

English: User manuals for licence-exempt radio apparatus shall contain the following or equivalent notice in a
conspicuous location in the user manual or alternatively on the device or both. This device complies with Industry
Canada licence-exempt RSS standard(s). Operation is subject to the following two conditions:

(1) this device may not cause interference
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(2) this device must accept any interference, including interference that may cause undesired operation of the
device.

French: Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de
licence. L'exploitation est autorisée aux deux conditions suivantes :

(1) I'appareil nedoit pas produire de brouillage

(2) l'utilisateur de l'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible
d’en compromettre le fonctionnement.

IC SAR Warning:

English This equipment should be installed and operated with a minimum distance of 20 cm between the radiator
and your body.

French: Lors de I" installation et de I' exploitation de ce dispositif, la distance entre le radiateur et le corps est d ‘au
moins 20 cm.

Important: The operating temperature of the EUT can't exceed 85 °C and shouldn't be lower than -40 °C.

Hereby, Arduino S.r.l. declares that this product is in compliance with essential requirements and other relevant
provisions of Directive 2014/53/EU. This product is allowed to be used in all EU member states.

This equipment contains a radio transmitter module with model approval code: CMIIT ID: 2022DP6085.

Company name Arduino SRL
Company Address Via Andrea Appiani, 25 - 20900 MONZA (ltaly)
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21 Reference

Documentation

Ref

Link

Arduino IDE (Desktop)

https://www.arduino.cc/en/Main/Software

Arduino IDE (Cloud)

https://create.arduino.cc/editor

Cloud IDE Getting
Started

editor

https://docs.arduino.cc/cloud/web-editor/tutorials/getting-started/getting-started-web-

Project Hub

https://create.arduino.cc/projecthub?by=part&part_id=11332&sort=trending

Library Reference

https://github.com/arduino-libraries/

Online Store

https://store.arduino.cc/

22 Change Log

Date Revision Changes

09/04/2025 7 Fixed 12C information

05/09/2024 6 Cloud Editor updated from Web Editor
03/07/2024 5 Update Assets

19/09/2023 4 Update FCC section

25/07/2023 3 Update Pin Table

30/06/2023 2 Update Pinout File

08/06/2023 1 First Release

3z (ZH)
54 EH

Arduino® UNO R4 WiFi B ER & 32 iz HI28FESP32-S3 Wi-Fi® 11k (ESP32-S3-MINI-1-N8) BUNOIR. ©XHA
RenesashIRA4M1 R ITIEHIZR(R7FAAM1AB3CFM#AAO), EF48 MHz Arm® Cortex®-M4 {biE28, UNO R4 WiFigy
AFLEHIR=mA, B256 kBiAlF. 32 kB SRAMFI8 kB EEPROM,

RAAMTBY THEEBEREE A5V, MESP32-S31ERA3.3V, X PNMCUZ 8BS BT B 1E B T i%23(TXBOT108DQSR)H,

7o
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tIE. FE. B8

R7FA4M1AB3CFM#AAOQ TEAHIERTIBEEMHIRA4AMT, 2UNO R4 WiFi EMIEMCU, S5HERIR EMERTESIBISKUNE
BIS SRR,

= R
= 48 MHz Arm® Cortex®-M4f 4 1228, 7 F iz HE T (FPU)
= SVI{EEEE

= SEEFBYER(RTC)
» ATFRIPEIT(IMPU)
» JRIREL AR (DAC)

" RE

= 256kB [A7E
= 32kB SRAM
= 8kB #XiE7Z1iE28 (EEPROM)

Mg
» EAARREMNEIT (CTSU)
= USB 2.0 £3FIER (USBFS)
= 14{1ADC
s B512{iiDAC
= IEZEHKZE (OPAMP)
= HR
= RAMAMTHITERR[E NSV
= EBIGEAEBE(VIN)A6-24 V
s BAAEFLEEZVINGIB (6-24 V)
= BT USB-COME, BEA5V
= BfE
* 11UART (5/fIDO. D1)
= 19SPI (5|#ID10-D13, ICSPHEE)
= 2PMI2C (S|#IA4. A5. SDA. SCL, (Qwiic connector)
= 1CAN (5|HID4. D5, EEIMERULAEE)
iFEE L TEEEEE R7FAAM1AB3CFM#AAD HITEEREER
= R7FA4M1AB3CFM#AAQ #iER

ESP32-S3-MINI-1-N8 S —EMCUNEB XL, FTFWIi-Fi®flBluetooth®iE#E, ZIERTIEEEN3.3V, @iLiZiEEF ik
23(TXB0108DQSR)5RA4M 13 1S,
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LI 5%
= Xtensa® IAZ32ILX7 AL IESE
= 33VIfEERE
= 40 MHz& {5788
= Wi-Fi®
= $§802.11 b/g/nRAERIWI-FI® (Wi-Fi® 4)
» LHEEEREIA150 Mbps
= 2 AT YRFFSTER
= BF®
= EF®S5
BT TENEEDEE ESP32-S3-MINI-1-N8 By EE$iER

= ESP32-S3-MINI-1-N8#iE R

UNO R4 WiFIiZE—R32I AL IRAI—EBS, Z HiETSIAVRIITHIZE, XTFUNOFLIREETEIER. SIZMBEE, M
UNO R4 WIFIZE4: T ERES

BZRARREB14TEFI/OmO, 6 MRINEE, THT 12C. SPI M UART EHZM5IHl, EEEEARNAE: WF (256
kB) EBZHIBIE, SRAM (32kB) BZAIN16fE. ERIIHIEE N8 MHz, LhZATRIR3E,

Ite5h, EXABESP32-S3RIR, BT Wi-Fi®HBluetooth®iEH:, UKRAER) 12x8 LED %%, EEMMES NIERAMK
RERBY Arduino FF&RMRZ—. LED FEMERTTEAIMIER, ERILUNEMEESNE BEXBEERIRS.

NIRIME: MREXBEERSNEFAHENIE—TIME, UNO R4 WiFi B— M EER, EBTLF, MEBRESE
S,

EIRRMBRRIRIA . 7E Arduino ZHEETE, THRESEANENRL. WITENALR, BESHEMA LIRS E
¥, AAABIZEYIEANIE,

LED %Ef: FF &M LAY 12x8 LED MR T2 TaE. XARD. SI2/NiE, BRHFENTEES MENTTED)

ok,
BEo
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23.1.1 X~ R

= UNOR3
= UNORS3

SMD

= UNO R4 Minima

¥4

24 EBINBIEITHRH

®/S R =/IME BRRIE RBAE L=Tivi
ViN VIN 5|8 / DC #EFLBRNEBE 6 7.0 24 Y
Vuss USB JEHZSSMMNEBE 4.8 5.0 5.5 v
Top TERE -40 25 85 °C

A Vpp EHIZBIEBRT, HEERISVEIRN. Varer ATEMNIZE,

TheE#t R

25 HiEE
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{use_o_r}

]

[ Page

—{ P915/USB_DA >

—{ P915/USE_DH }

: 5
PEDZ  AXD : G

‘UY¥ Ricrocontroller ! E ESP_THDE

ESP_RXD®

PROE [ OPAMP+

“EGP_HIJ!
PBO1 [/ OPAMP- ESP_DOWNLOAD
ESP_TEDG

PEEZ [ OPAMPO

Legend: Wl Connector M 1z2ci125 [] Other SERIAL
Main Part W sP1
© tnternal Part [l UART

Arduino UNO R4 WiFi #EE]
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26 IREHRFH

26.1 IEfIE

View from Top Side

ﬁ£y$éyE@EEEE@@EEHE@@EE
P Bhnalll JDIGITAL

J5 :5[:] SE

| ~JoFr _ JANALOG
OERE EEEEEREE [EEE

—T— 1

)
JﬂT'l_.EJ/

Arduino UNO R4 WiFi BYiEXDE

BF 3%

U1 R7FA4M1AB3CFM#AAO iz IS IC

u2 NLASB3157DFT2G %85 A28

u3 ISL854102FRZ-T P&[E4% 125

u4 TXB0O108DQSR ZiERFiLHEds (5V-3.3V)
us SGM2205-3.3XKC3G/TR 3.3 V & MiaE2S
ue NLASB3157DFT2G %85 s
U_LEDMATRIX 12x8 LED £1B5E/%

M1 ESP32-S3-MINI-1-N8

PB1 RESET S izl

JANALOG AR N /58 £

JDIGITAL HFN/E L E

JOFF OFF, VRTC £t

J1 CX90B-16P USB-C® &Ei%e%

2 SMO04B-SRSS-TB(LF)(SN) 12C %28

3 ICSP R (SPI)

J5 BEREBIRETL

J6 ESP
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&% 737

DL1 LED TX (EB1TKIX)

DL2 LED RX (BfT3EUR)

DL3 LED R (k&)

DL4 LED SCK (&B1THY#H)

D1 PMEG6020AELRX H4FE ZIRE_IRKE
D2 PMEG6020AELRX H4FE ZIRE_IRE
D3 PRTR5VOU2X,215 ESD f#3F

UNO R4 WiFi #FRenesasfI32MiIRAAM 1 R 5 HIZER7ZFA4AM1AB3CFM#AAO0, EfEHA T —1N48 MHzBIArm®
Cortex®-MAfY b IESE, HHEZRIEE BT (FPU)

RAMAMIBTERIEEE NSV, UESEF ZHIMArduino UNOIRMIREIRIR. EREFEERES.
R7FA4AM1AB3CFM#AAORIIE S H

= 256kB [K#£/32kB SRAM/8kB #4i=iX7F (EEPROM)
= SCETEYEH (RTC)

s AXEERTEIHEESIZE (DMACQ)

= 14IADC

» B5120DAC

» EEMAZ

" CANEEZE

BXZMIENSENESRAAT, EihiERenesas-RAAMIRTIE M,

UNO R4 WiFi_EBIWI-Fi®/IES ® LEFRIREBEESP32-S3 SoC, BXAXtensa® Xi%32(iILX7 MCU, NEXLZ, XiF2.4
GHZIRER

ESP32-S3-MINI-1-N8RY4E =5

= Wi-Fi® 4 - 2.4 GHZ3HES
= THEFEF®S5LE

s 33V IfEEE

= 384kB ROM

= 512kB SRAM

= =150 MbpstbiFER

XAMERFE S T UNO R4 WIFi EBREEMCU, HERIZIERTIREIBIS5RAAMT MCUBE, IR, XMIRMWITIERE
£3.3V, MAERAAMTHISVIEEE,
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] ESP HEADER

00000 oBe e e M
ESP.,DO'NLOADﬂ
® ® ® ESP_EN

-
-
@
o
e

ESPEFHL

S RESETHRHR S EE R F T HIZIHIRIESP32-S31ER, BIiAIRIRY5IRIH

= ESP 1042-MTMSEid (I8 1)

= ESP_I041-MTDI A (3IR2)

= ESP_TXDO - #1754 (UART) (5IH3)
= ESP_DOWNLOAD - B&1 (3R 4)

= ESP_RXDO-#:17# (UART) (5IH15)
= GND - #3t (SR 6)
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ESP
HEADER

J6

PH2-06-UA
ESP_1042 1 1 2 _ESP 1041
ESP_TXDO 3 3 4 ESP DOWNLOAD
ESP RXDO 5 5 6

n

ESP i (FREEE

FTUNO R4 WiFii#{T4RI2EF, RA4AM1 MCUBRIAEITESP32-S3tE R 1TRIZ. 1Bt [A"P408 "5|HI(D40)B NBE EFIRE,

U2 1 U6 FFXEIFUSBIBE EIFTIHREIRAAMT MCU,

u2
NLASB3157DFT2G
3 _ESP P
USBDP 4| , o O~ BO
! o— pj L RA4 P
6 : 3
SELECT VCC Thsv
100nF
P408

100k

BSJRRIZBRE R KA NMIGUSBBEEIZIRE NRAAMT, £HESP32-S3,

U6
NLASB3157DFT2G
3 _ESP N
USBDN 4| , o S— B0
E o— p; L RA4N
6 . 5 :
SELECT VCC TITSV
GND G
ST1 100nk
2 0 & L {+5v
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29 USB &ixzs
UNO R4 WiFiIE—NUSB-C® %, FAFHAIRMENFERE, URLENIZWEITERS.
AR BETUSB-CE O RFF R RAEEREERFEIIE5V,

30 LED %BP%

UNO R4 WiFisRFI12x8MI4L BLEDFEFH(U_LEDMATRIX), ER—MiFAEEE ERATENRAEE,

RA4M1 MCU_ LB F4EFERIS I

P003
P004
PO11
P012
P0O13
PO15
P204
P205
P206
P212
P213

230 ___ROWS

LRk

Ed8
E38

[

XEELEDA] LUBI S E B AR RZ AR, IBS10 T ERIRSY

SO CS AL PSS

SRR R AW R R SR

BENC S ACSACSAPS AP JPT AL

EEECS AP ICSICS IS AT ACS AP

BT ACS A S AP AP AP AP AP AP T
LEDFE[F & A
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WAUL I AL \FWIM™ )

T
e 13 |14 |15 (16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

 » POPLID,
VPO LPLPO 25|26 |27 |28|29(30|31|32|33[34[35]36

N (3738|3940 | 41| 42|43 |44 | 45|46 | 47 |48

49 | 50 | 51 [ 52 | 53 |54 | 55|56 |57|58|59|60

61| 62|63 |64 |65|66|67|68|69 (70| 71|72

73|74 | 75|76 | 77|78 |79 |80 | 8182|8384

85 |86 | B7 [ 88 [ 89 |90 | 91|92 |93 94|95 96

.
w
o
o
-

LED#E %4 5 5

ZREEARTZMNEMRRIRT, ZiFsiE. &8EgIH R EF,

31 HFIRPFHEE (DAC)

UNO R4 WIFIBJAOIEIMN S | iiNERE T — M D PEREIR 1 2(IMIDAC, DACHTFREFESEIRNIENES,

DACRI BT BN APRESEM, WERMLT RSN,
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[2CE$£28SMO04B-SRSS-TB(LF)(SN)IEIZE| A AR ERI—NRERI2CELL, AR, ZEE B33V,

MF-MSMF050-2-W2

12 +3V3
SM04B-SRSS-TB(LF)(SN)

scr, |-4—EXT SCL

3 _EXT SDA +3V3 12C

SDA ——

VCC [ ;

GND U o
]

BRI HZ LUT 5| fiiEs

JANALOG

= A4
= A5

JDIGITAL $Hi

= SDA
= SCL

12CTEFESS.

AR BTA4/ASERDEI2CEE, FIECRASLN, FREXESIHAEADCHEN. A, ERLURRRFI2GREE

R R L5 | A R RS o
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33 EBjRi%EIm

FEREIEIEVING |[HIE{USB-CRIEIERSIR M, W@ TVINME, 1SL854102FRZIEEiEies IS BEEEI5V,
VUSBFIVING | I3EIZ EISL854102FRZPEEFZ RS, HOHRET HIEFEZRE, BTRERIENTERF.
EXUSBERAAM 1 MCUHEEL ~4.7V (AT HISEBER),

ZMFRESR (SGM2205-3.3XKC3G/TR) HEiEK B R EFZEES S USBAISVEEE, FHRNEIEESP32-SIEIRERNMLZNA MR

{#£3.3VE %,

33.1 HFEH

J1 USB-C Connector __. _@
CHIBB-16P " H 2|

J5 Power Jack

| . U1 MWicrocontroller
| m R7IFA4M1ABICFR#ARD

3. U5 Linea tor M1 Radio Module
Headers 2.54mm [ i mfﬁ.‘w&-ml{-’lﬂ;_ “ ESP32-53-HINI-1-N8
U2 Buck Ce 5 N J2 1I2C connectar
S, IS SMO4B-SR5S-TB(LF) (SN
VIN s> LS )
= HAX 24V 1.24
D2 i’ 5
S5V J1 ICSP Connector
PH2-B6-UA
J2 SWD/JTAG 2x5
+5V 3 1.27mm Connector
HPHZ-A-18-SGA
Legend: M connector 0 +3va w
W vin Main Part B +sv —_—
s
B veus | Internal Part peet

Arduino UNO R4 WiFi BB 5.
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UNO R4 WiFiRy—fg T{EEBE 5V, {BESP32-S3tERM TEERE 3.3V,
R ESP32-S3MV5IRHN (3.3V) RNESRAAMIBMEMSIH (5V) 3EfR, BNITTAERIFEREE, X—SIEFEE,

R7FA4M1AB3CFM#AAOTRITHIZE LMIGPIOA Z 2 IESASMARNE R, T EREANISEEEEZTIGPIO, ENA
BESIUIFEBER,

FEIRENFHEBN, BSLERINIEIR.
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MER

34 S|

use-Cw
(oo ]
ESPIZSY
6p1019 |
EUCTE s ot

GRD

ESF32.53
| ePIOAT WARNING ESP Header has
CePIoAY 33 signals, DO NOT

THD0 /L\ connect to 5V signals, you
oS RS could damage the ESP32-53
L oomuioan which is not 5V tolerant
@«

Power
Digital Micrs 12c
e P10
m Pl
- @ e  swsnen
RESET @I e tm
G ran [ eapiaty
@< - _-vio  WGTER o
-« | —
-« | NE—
@ @ i
oac Analeg 12c Mo Analog &
(Coan_ LT @ i
Poge T Free
Cmxa) sy (12 WD . s
Paa2 @ e UARTS USART
[awo21 @] r1c_soar EETTRIIEN o [T ranz i sc1 Txp7
100 [ [ vorse T
Mitrg Qwiic Micro
WARNING The Quilc cannector is PiNe PILEDTRRETIND - pre
V3 enly. DO MOT connect any A P4g1 1 B THLED P108  EsP32-53
components operating on 5V as & #.LD
this may damage your board P @m
Legend: P pigital B 12c [] other SERIAL
ARDUINO
. Power [] Analog M sp1 B Analog e R NeRL
SKU code: ABYOBOET
Bl cround Main Part [ UART/USART  [| PWM/Timer Flaout
Last updete: 38 Jun, 2823
UNO R4 WiFi 895 |l H
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34.1 &

$H IheE HE 737

1 BOOT NC R

2 IOREF IOREF BFBESEBEV-EEESV

3 Reset Reset k=1

4 +3V3 BB +3V3 R

5 +5V BR +5V HIRH

6 GND == i

7 GND BB 1

8 VIN =Pz BRI

9 A0 RS TRIAEIN 0 / DAC

10 A1 ERMER RN 1/ OPAMP+

1 A2 EEMEIR AN 2 / OPAMP-

12 A3 RS =N 3 / OPAMPOUL

13 A4 ISR TRIRFIN 4/ 12C BITEEE (SDA)

14 A5 RS TEINEIN 5/ 12C ER4TRTE (SCL)
34.2 ¥F

S | Thik eI 37

1 SCL BF | 12C BITEIER (SCL)

2 SDA #}F | 12C BITHIE (SDA)

3 AREF wE | RINsEBE

4 GND MR | &

5 D13/SCK/CANRXO #E | GPIO 13/ SPI B / CAN #2528 (RX)

6 D12/CIPO }F | GPIO 12/ SPI $EHIgS AN IM&EaH

7 D11/COPI #}F | GPIO11 (PWM) /SPI f=HI2gHIHIMEIMAN

8 D10/CS/CANTX0 }FE | GPIO10 (PWM) /SPISEIER/CAN k5388 (TX)

9 D9 ¥F | GPIO 9 (PWM-~)

10 D8 #F¥ |GPIO8

11 D7 HFE |GPIO7

12 D6 #®FE | GPIO 6 (PWM-~)

13 D5 #F | GPIO5 (PWM~)

14 D4 HFE |GPIO4

15 D3 ¥}F | GPIO 3 (PWM~) / FRlr5 IR

16 D2 ¥}E | GPIO 2/ FBfTS IR

17 D1/TX0 ;F | GPIO 1/ 8170 %%# (TX)

18 DO/TX0 #F | GPIO 0/ 817 0 #ZURES (RX)
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34.3 X

Clli! Ihik £ R

1 OFF IR BATFiEHER

2 GND iR i

1 VRTC =P FEthiEE, {NJ9 RTC {HE
34.4 ICSP

Gl Ihek £l ik

1 CIPO S EHISSMAIMEH
2 +5V S 5V EiE

3 SCK SE TR

4 COPI S EHIgsmEIMEEA
5 RESET RZp S

6 GND PSE 1=

35 REFLMARIRICE

— 66.04mm ——
View from Top side
I O '
—y = 15.24mm
R1.60mm
. T
o}
= £ E
£ =
e E IS
&2 ~ o9
& g -
A Y
| 1
J
g L 8 /
- | 13.97mm
- 6B6.04mm —
—~= 68.58mm -—

Arduino UNO R4 WiFi BYTRESHI#EATE
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MNREREBLIRES THUNO R4 WiFiHITHRTZE, MHEELZEArduino® Desktop IDE **[1]1%*, EIFUNO R4 WiFiZE#EE|
&N, BEEEMAType-C® USBEBYL, B4R NFFLIRME, LED 18747 (DL1) BIAI 2R,

QAFRE—NEREYS, SERERNFAIBArduinotR#BgETEArduino® Cloud Editor **[2]**_EBIEEDF.

Arduino Cloud Editor@TE &t ER, FEESRSRMBNEMMAIERNZFFRIFED, &R [3] FFHRTENRKE LR
1B, HREELEIF LR L.

Arduino Cloud3<#FfiB<#fArduino loTRYm, ILERTLUER. SRIMNOTERSEHE, MASH, SUREXEWE
& tko

BEREEE TR T ERAARNEZREIR, BATAILUEIZESE Arduino Project Hub **[4]**, Arduino Library
Reference **[5]1**FIELRENE **[6]** LB B RIZRCIEENERT8E; EHRELELIRERSE. BsET
AT,

FRBArduinotfBE— 1 NES I SIMEHERF, FILUEE USB WiR#EITRIH. MRENEEDE 742, AT EBED
USB EZF RN, WAILITE EBERNEEMRHHENS | SMBEFE.
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HINBERR, LRFRAFEUTREESHELRER, RALERRERE (EU) MEHEFX (EEA) mRBEHR

o

ArduinoFF & IRFF SR SHIR0HS 2354201 1/65/EUFIRRERIZE = F 2015568 4B MABRIR0HS 335%2015/863/EU,

XL R T ERSNEFREPEARLEE T,

IR BEMRE (ppm)
% (Pb) 1000
# (Cd) 100
X (Hg) 1000
7NNEE (Cro+) 1000
%REXK (PBB) 1000
% REXFEY (PBDE) 1000
BEZRER- 2-ZECHE) f5 (DEHP) 1000
PR R T B (BBP) 1000
PR _FRER " TEE (DBP) 1000
BER_HER R TEE (DIBP) 1000

R . REPFHRR.

ArduinoFFRRSEE R EEREIER (EC) 1907 /2006 X FF MM, 1Tk, WFAIFRE] (REACH) BIHEXER, KA
BR, #EFESS (UNE%E) d, 88 E[ SVHCs (https://echa.europa.eu/web/guest/candidate-list-table) (ERi{L
REERBRAEN (SEXIYRIBAENER)) NERESTHEE0.1%. KITEAR, KIW~RFE "#IUE

" (REACH JEMHE XIV) PRILAEAMYIBR, HAE ECHA (RN REIER) 1907 /2006/EC ATRHIEES B

XVII R EM S FEEMIR (SVHO),
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ERNBFMESTHOEIRKHNE, ArduinoXERK(TEXSZETEXPRE FrEARE, 538 (BR-A=RErRE
PREFVHBRBERIPIER) $1502%. ArduinoRERERMHMNIH. B, BHEFHRET Y. HRUYLUERTREFE
FERIWF=@mF, HENEBEERAMED. FHRNEGERRFEN—E5, ArduinoBEEXR T N EREIAM
N, LUZSSIREAEETHERIME, RIBESHIEREINGER, FINEBHENNSREERETARMKATHNR
B ¥

EARZ A TRENB—75 BRI ER B LS CUER Al BB fE A PR IR ERI PR TR
FIRETTE FCCHNEE 15 BOHME, BRIEAFEUTH IR

(1) FigERFERBE T

(2) FIREVTIEZ A ARRBINTIN, BETESHEINBITHFT.
FCCHSMiEST REEFSEA:

1. B ZFNA RS EAEMREIEFVNHER T,

2 RGBT ARNFZIZIFRAE SRS R EEIR(E.

3REMRFAIREN, BRBSSFZENERELDNA 20 EX,

A ARFELINVE, FEFCCRMNE15BHMENBLEBFIRERNRE, XLRFISENEEREREAENFLEE
FHERIF, FNIREFE. RN LENNMEE, MRFRRGABLENER, TSN TLAEREENESET
o B, FRRILIEBELREPAZRETI. MRFRENTLERERBBERB S TIL, FATLBEFXIRE KA
E, BRNZHES UM SHEERA ETT:

ABRRREN A BHIE,

IR E SEWEE Z B,

R & TR SRR ERN B R RRVERE L
M HHHEERAITLB/ BRI T REH,

English: User manuals for licence-exempt radio apparatus shall contain the following or equivalent notice in a
conspicuous location in the user manual or alternatively on the device or both. This device complies with Industry
Canada licence-exempt RSS standard(s). Operation is subject to the following two conditions:

(1) this device may not cause interference

(2) this device must accept any interference, including interference that may cause undesired operation of the
device.

French: Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de
licence. Lexploitation est autorisée aux deux conditions suivantes :

(1) I"appareil nedoit pas produire de brouillage

(2) l'utilisateur de l'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible
d’en compromettre le fonctionnement.
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English This equipment should be installed and operated with a minimum distance of 20 cm between the radiator
and your body.

French: Lors de I'installation et de I' exploitation de ce dispositif, la distance entre le radiateur et le corps est d ‘au
moins 20 cm.

FAEEM: EUTHIERETAERIES5°C, tBARMIKTF-40°C,

Arduino S.r.| #5IlbASER, AF@mAFSREEIES 2014/53/EU WEARERMEMABRINE, &F=meZRBREKRERE
R

FGEOESBERERD I CMIT ID: 2022DP6085HI LA BB & &R

NGB Arduino SRL

AE)HE Via Andrea Appiani, 25 - 20900 MONZA (ltaly)

Ref Link

Arduino IDE (Desktop) | https://www.arduino.cc/en/Main/Software

Arduino IDE (Cloud) https://create.arduino.cc/editor

Cloud IDE Getting https://docs.arduino.cc/cloud/web-editor/tutorials/getting-started/getting-started-web-
Started editor

Project Hub https://create.arduino.cc/projecthub?by=part&part_id=11332&sort=trending

Library Reference https://github.com/arduino-libraries/

Online Store https://store.arduino.cc/
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