(©.0) Arduinoe UNO R3

User Manual
SKU: A000066

Description

The Arduino® UNO R3 is the perfect board to get familiar with electronics and coding. This versatile development
board is equipped with the well-known ATmega328P and the ATMega 16U2 Processor.

This board will give you a great first experience within the world of Arduino.

Target areas:

Maker, introduction, industries
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Features
= ATMega328P Processor
= Memory

= AVR CPU atup to 16 MHz

32 kB Flash
2 kB SRAM
1 kB EEPROM

= Security

= Power On Reset (POR)
= Brown Out Detection (BOD)

= Peripherals

= 2x 8-bit Timer/Counter with a dedicated period register and compare channels

= 1x 16-bit Timer/Counter with a dedicated period register, input capture and compare channels

= 1x USART with fractional baud rate generator and start-of-frame detection
= 1x controller/peripheral Serial Peripheral Interface (SPI)

= 1x Dual mode controller/peripheral 12C

= 1x Analog Comparator (AC) with a scalable reference input

= Watchdog Timer with separate on-chip oscillator

= Six PWM channels

= Interrupt and wake-up on pin change

= ATMega16U2 Processor

= 8-bit AVR® RISC-based microcontroller

= Memory

= 16 kB ISP Flash

= 512B EEPROM

= 512B SRAM

= debugWIRE interface for on-chip debugging and programming

= Power

m 2.7-5.5volts
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The UNO board is the flagship product of Arduino. Regardless if you are new to the world of electronics or will use
the UNO R3 as a tool for education purposes or industry-related tasks, the UNO R3 is likely to meet your needs.

First entry to electronics: If this is your first project within coding and electronics, get started with our most used
and documented board; UNO. It is equipped with the well-known ATmega328P processor, 14 digital input/output
pins, 6 analog inputs, USB connections, ICSP header and reset button. This board includes everything you will need
for a great first experience with Arduino.

Industry-standard development board: Using the UNO R3 board in industries, there are a range of companies
using the UNO R3 board as the brain for their PLC's.

Education purposes: Although the UNO R3 board has been with us for about ten years, it is still widely used for
various education purposes and scientific projects. The board's high standard and top quality performance makes it
a great resource to capture real time from sensors and to trigger complex laboratory equipment to mention a few
examples.

= Arduino Starter Kit

= Arduino UNO R4 Minima
= Arduino UNO R4 WiFi

= Tinkerkit Braccio Robot
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Symbol

Description

Min

Max

Conservative thermal limits for the whole board:

-40 °C (-40 °F) 85 °C (185 °F)

NOTE: In extreme temperatures, EEPROM, voltage regulator, and the crystal oscillator, might not

work as expected.

Symbol Description Min Typ | Max Unit

VINMax Maximum input voltage from VIN pad 6 - 20 \Y

VUSBMax Maximum input voltage from USB connector - 55 \

PMax Maximum Power Consumption - - XX mA
Top view
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Ref. Description Ref. Description

X1 Power jack 2.1x5.5mm U1 SPX1117M3-L-5 Regulator

X2 USB B Connector U3 ATMEGA16U2 Module

PC1 EEE-1EA470WP 25V SMD Capacitor us LMV358LIST-A.9 IC

PC2 EEE-1EA470WP 25V SMD Capacitor F1 Chip Capacitor, High Density

D1 CGRA4007-G Rectifier ICSP Pin header connector (through hole 6)
J-ZU4 | ATMEGA328P Module ICSP1 Pin header connector (through hole 6)
Y1 ECS-160-20-4X-DU Oscillator

3.2 Processor

The Main Processor is a ATmega328P running at up to 20 MHz. Most of its pins are connected to the external

headers, however some are reserved for internal communication with the USB Bridge coprocessor.
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3.3 Power Tree

LDO re ATMEGA16U2-MU(R)

VIN
m— OPANP ATMEGA328P-PU

N

N

NV

KPT-20812SGC (Green LED)

A4

4xKPT-2012YC (Yellow LED)

C] Component . Power I/O Conversion Type

. Max Current . Voltage Range

Power tree
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If you want to program your UNO R3 while offline you need to install the Arduino Desktop IDE [1] To connect the
UNO R3 to your computer, you'll need a USB-B cable. This also provides power to the board, as indicated by the
LED.

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.

Sample sketches for the UNO R3 can be found either in the “Examples” menu in the Arduino IDE or in the
“Documentation” section of the Arduino website [4].

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 exciting projects on Arduino Project Hub [5], the Arduino Library Reference [6]
and the online Arduino store [7] where you will be able to complement your board with sensors, actuators and
more.
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5.1 JANALOG

Pin Function Type Description

1 NC NC Not connected

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/GPIO Analog input 0 /GPIO

10 A1 Analog/GPIO Analog input 1 /GPIO

11 A2 Analog/GPIO Analog input 2 /GPIO

12 A3 Analog/GPIO Analog input 3 /GPIO

13 A4/SDA Analog input/I2C Analog input 4/12C Data line
14 A5/SCL Analog input/12C Analog input 5/12C Clock line

5.2 JDIGITAL

Pin Function Type Description

1 DO Digital/GPIO Digital pin 0/GPIO

2 D1 Digital/GPIO Digital pin 1/GPIO

3 D2 Digital/GPIO Digital pin 2/GPIO

4 D3 Digital/GPIO Digital pin 3/GPIO

5 D4 Digital/GPIO Digital pin 4/GPIO

6 D5 Digital/GPIO Digital pin 5/GPIO

7 D6 Digital/GPIO Digital pin 6/GPIO

8 D7 Digital/GPIO Digital pin 7/GPIO

9 D8 Digital/GPIO Digital pin 8/GPIO

10 D9 Digital/GPIO Digital pin 9/GPIO

11 SS Digital SPI Chip Select

12 MOSI Digital SPI1 Main Out Secondary In

13 MISO Digital SPI Main In Secondary Out

14 SCK Digital SPI serial clock output

15 GND Power Ground

16 AREF Digital Analog reference voltage

17 A4/SD4 Digital Analog input 4/12C Data line (duplicated)
18 A5/SD5 Digital Analog input 5/12C Clock line (duplicated)
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[4 x ©126mil]
4 x @3.20mm \
[600mil] \

15.24mm !

[100mil]
2.54mm

Board outline
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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).

ROHS 2 Directive 2011/65/EU

Conforms to: EN50581:2012

Directive 2014/35/EU. (LVD)

Conforms to: EN 60950-1:2006/A11:2009/A1:2010/A12:2011/AC:2011
Directive 2004/40/EC & 2008/46/EC & 2013/35/EU, EMF

Conforms to: EN 62311:2008

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 minimum distance 20cm between the radiator & your
body.

English: User manuals for license-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 license-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. 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 minimum distance 20 cm between the radiator and
your body.
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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.

8 Company Information

Company name Arduino S.r.I
Company Address Via Andrea Appiani 25 20900 MONZA ltaly

9 Reference Documentation

Reference Link

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

Arduino Cloud Editor https://create.arduino.cc/editor

2::::;0 Cloud Editor - Getting https://docs.arduino.cc/arduino-cloud/guides/editor/
Arduino Website https://www.arduino.cc/

https://create.arduino.cc/projecthub?
by=part&part_id=11332&sort=trending
Library Reference https://www.arduino.cc/reference/en/
Arduino Store https://store.arduino.cc/

Arduino Project Hub

10 Revision History

Date Revision Changes

25/04/2024 3 Updated link to new Cloud Editor
26/07/2023 2 General Update

06/2021 1 Datasheet release
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= BATFFR LEAMEIZRT debugWIRE 0
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UNO EBE8HRRZ Arduino BVIEML m. TIREEVRIZMEBIRR~m, TR UNO BIEEER TIEXESHNIE, UNO
R EENFER.

FRIEM B FRAR: NRX R EE RS 5 w05 ] R 5kikiebemieieletsoisomsietiefosoniiliiolinsiesiomintiniin
FHAME, EECHE 7ERR ATmega328P 0IEaE. W N EFiNAGH S, 6 MEMBA. USB HE#E. ICSP #AMEUK
o HBERIRESE T ERERIFH Arduino FR(AEEFIFRI—1],

* ATAAREF &R+ FE TSR Arduino U0 R3 FF&1R, BIFZQEEEA UNO FFARIRIEAE PLC RIKRM,

HERE: REH(HEL UNO R3 BRIREAANRWEZA, BENMR ZATEIMAFTHRNBZTE, ZEBIRST
HE IR EE AN ML R R ESE AT IR Aol S R SL R EIRE SR M A S REERR.

= Starter Kit

= Arduino UNO R4 Minima
= Arduino UNO R4 WiFi

= Tinkerkit Braccio Robot
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WS i3 WS i3

X2 USB B ZFi%es u3 ATMEGA16U2 &1k

PC1 EEE-1EA470WP 25V SMD A28 us LMV358LIST-A.9 IC

PC2 EEE-1EA470WP 25V SMD BB 22 F1 FXBRE, 5%E

D1 CGRA4007-G %7128 ICSP 5IRHEsRERERE (Bid 6 S7L)
J-ZU4 | ATMEGA328P 1&ik ICSP1 SRR EERE (B 6 S7L)
Y1 ECS-160-20-4X-DU &5%2%
13.2 AhIEEE

FAIRIRZ ATmega328P, IBITHIEGIA 20 MHz, ERIARERD SIMIERSIMDIRARE, BB —LESIMATS USB Hith
A IRERFHITABDERS.

13.3 HiEH

LDO 2 ATMEGA16U2-MU(R)

m— OPANP ATMEGA328P-PU

N

N

A4

KPT-2012SGC (Green LED)

N

4xKPT-2012YC (Yellow LED)

oD

C] Component . Power I/O Conversion Type

. Max Current . Voltage Range

B
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WMETEBELRESTX Arduino UNO R3 174812, MFEEZZE Arduino Desktop IDE [1] HE¥ Arduino UNO #EHZEiHHE
W, FERBF USB-B B4, % LED 15 TFR, ZEB4ERR] LI BRI,

BIEARERIREARNMIFTE Arduino BRI, #BAILATE Arduino Cloud Editor [2] EFF5EENFE, REREE— N EHEAELED
al,

Arduino Cloud Editor RELFTER, RILERIBARRMERMINEFFIFPIEBER. FTR*[3]1**FHE7EN K28 L4
FFiEF LE RSB Lo

Arduino UNO R3 FYRBIFZFE R LATE Arduino IDE BRI S8 58 Arduino Mg [4] BV A4 E8 23 E!

niE, BEATRZERIRMNERINEE, FETLUEEZES Arduino Project Hub **[5]**_ Arduino Library Reference [6]
LUK 7EL Arduino BJE **[7]** R T E RIRR SRR T AE Y ; EXLEMB T, Sl BERIREEER
2. BT
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15.1 JANALOG

5|k Ihie ¥R R

1 NC NC P SEE

2 |IOREF IOREF HFEBESETBEV - EEE SV

3 B f=Lni U

4 +3V3 R +3V3 HIRH

5 +5V == +5V EIRMH,

6 GND B i

7 GND MR it

8 VIN == BERA

9 A0 &I/GPIO IO / GPIO

10 A1 E/GPIO I / GPIO

11 A2 E/GPIO EHIN2 / GPIO

12 A3 EU/GPIO EHRIA3 / GPIO

13 A4/SDA REEN/12C AN 4/12C $iRLZ

14 A5/SCL &k N/12C AN 5/12C B bk
15.2 JDIGITAL

5B Ihie i R

1 DO F5|R/GPIO 5180 0/GPIO

2 D1 ¥F3IH#I/GPIO ¥F5180 1/GPIO

3 D2 ¥F3IHI/GPIO ¥F5180 2/GPIO

4 D3 = 5|#I/GPIO ¥=F 5| 3/GPIO

5 D4 ¥F3IHI/GPIO ¥F 5180 4/GPIO

6 D5 #F5|R/GPIO 5180 5/GPIO

7 D6 #F5IR/GPIO = 5|# 6/GPIO

8 D7 F5|R/GPIO #F5|H 7/GPIO

9 D8 F5|R/GPIO 5180 8/GPIO

10 D9 ¥F3IH#I/GPIO ¥F 5180 9/GPIO

1" SS 2 SPI S FiksE

12 MOSI Hx SPI1 EHiaHBIFEA

13 MISO W SPI RN H

14 SCK 2 SPI EB{TRYBEI

15 GND iR =it

16 AREF wF BiSEBE

17 A4/SD4 wF RGN 4/12C $hiEL (EE)

18 A5/SD5 wer RN 5/12C B $hk (BE)
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BNEMBESRR, LR RGEUTREESHEARER, ALEHERTEERRE (EU) MRUHEFE (EEA) ERH
ERZ N === pie s

RoHS 2 $#5% 2011/65/EU

B EN50581:2012

$#5< 2014/35/EU, (LVD)

&FE: EN 60950-1:2006/A11:2009/A1:2010/A12:2011/AC:2011
#54 2004/40/EC & 2008/46/EC & 2013/35/EU, EMF

&7E: EN 62311:2008

Arduino FBERARTT EERMIN &KX T PRHITERS
2015 £F 6 A 4 BAMARAIX T PRHI7E Ao -ac—

IR RAMRE (ppm)
£ (Pb) 1000
% (Cd) 100
K (Hg) 1000
AN (Cre+) 1000
ZREXZE (PBB) 1000
ZREXAE (PBDE) 1000
SPE R —(2-ZED)Es (DEHP) 1000
PE_FRER T *FEE (BBP) 1000
KX _FRE_THE (DBP) 1000
PE_HFR_ETHE (DIBP) 1000

R REPIFEMEHE.

Arduino BBERIRSEL RIS RNEREM (E
BH, FiEr-m (8185 FSvH
ARG (BEXIMREEENE

(BUMHZREER) 1907/2006/E(
[BR (SVHC) FRFIBY (I B

/2006 PRFHUFmAM. W, WFrIMPRE (REACH) BIMEXER, &i1E
s://echa.europa.eu/web/guest/candidate-list-table), (BN FEREREER
BRREHIRET 0.1%, BHNPAE, FHIDERHE, HMO~mFE ECHA
1RVEE R XVI IE R SRGE R (REACH JERIMIE XIV) MIESEXFY
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oS HRERIFER) % 1502 Ko Arduino REERMIANTLH. 8. BHEFHRE Y. HRE YLUSHIRIR
FAPEEENARIAFEETENNFRF, EARITSERRIAEN I, Arduino BEXRMENEERRI TR
5, MR BRI TEMAEXRNE. RIBESWEINGER, HNBBERNV~RPEEREIFAZMXAIHPR

AR S T7 5375 BARHE R BB CLE S ELER T BE S U P TR FIg &,
GG S FCCHRNIEE 15 BB AIRE. BIETUHRE A TRANKM:
(1) t@EFERBETI
(2) L@ E NI ERREINERTIN, SIERTRESET RIBERTI.
FCC @TiEst REBFASEA:
It % 53 38 RS SAEME MR AT L 5T SR BIEF— (L B RFEHEIT
WS ERFERERITIMEIE N GRS F B R E,
RENIRERIGEEN, BSNRSEMEEZEZE DR FRE 20 EXNER.

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

(1) thjldevice may not cause interference

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

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

(1) I' JMpareil nedoit pas produire de brouillage

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

Engli{ll This equipment should be installed and operated with a minimum distance of 20 cm between the radiator
and r body.

Frendl Lors de I' installation et de I exploitation de ce dispositif, la distance entre le radiateur et le corps est d ‘au
moing®0 cm.

EER: EUT WI{EREREERT 85°C, HARERT -40°C,
Arduifib S.r.|. 5L FEBR, A= @ATE 2014/53/EU IESHEAERMEMBRAME. F=mAFEFERREAR SGEER,
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Arduino Project
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