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Product Overview

The Arduine Uro is & microcontroller board based on the ATmega328 (datashest). It has 14 digital
noutioutput pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscilator, &
USS conrecton, & power jack, an ICSP heacer, anc & reset bution. It contairs everything needed %o
support the microcontroller; simply connect it 1o a computer with & USB cable or power & with a AC-to-DC
acapler or battery o pet started. The Uro dffers from all precading boards in that it does not use the FTDI
USS-to-serial criver chip. Instead, it features the AtmegaBU2 programmed as & USS-to-serial cormerter.

“Uro® means one in Ralian and is named to mark the upcoming release of Arduine 1.0. The Uno anc versicn
1.0 will be the reference versions of Arduno, moving forward. The Uno is the istest in a series of USS
Arduino boards, and the reference model for the Arcuno piaticeny; for 8 compariscn with previous versions,
sae he indax of Arduing boards
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Technical Specification

EACLE S asdune desmlaooutaDa-daacnis Schemas. aduncun actanatic o

Summar
Microcontroller ATmegad2s
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 620V
Digital MO Pins 14 (of which § provide PWM output)
Anglog Input Pins 6
2C Current par 1O Fin 40 mA
0C Current for 3.3V Pn 50 mA
- 32 KB of which 0.5 KB used
Flash Memory bootoager by
SRAM 2KB
EEPROM 1 KB
Clock Speed 16 Mhz
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Power
The Arduino Uno can be powerad via the USS connection or with an external power supply. The power
source is selected aulcmatically.

Extornal (non-USS) powar can come ather from an AC-to-DC adapter (wall-wart) or battery, The adapter
can be connected by plgging & 2. 1mm canter-positive plug into the board's power jack. Leads from a
natlery can be inserted in the Gnd and Vin pin headers of the POWER connecior

The board can cperate on an extemal supply of 6 10 20 volts, I suppiad with less than 7V, however, the 5V
pin may supply ess than five voits ang the boars may be unstable. If using mare than 12V, the voitage
regulator may overnheat and damage the baard. The recommended range is 7 to 12 vanis

The paower pins are as follows:

. VIN. The input witage o the Arduing baard when Ifs using an extemal power source (as cpposed 1o
5 voits from the USEB connection of other reguiaied power source). You can supply voitage through
this pin, or, I supphing vwoitage via the power jack, access it through this pin

=  SV. The regulated power supply usecd o power the microcontroler anc other compaorents on the
board. This can come either from VIN va an cr-board regulator, or be suppbed by USS or another
regulated SV supply.
3V3. A 3.3 voit supply generated by the on-board reguiaior. Maxdimum cument craw is 50 mA
GND. Ground pins.

Memor

The Atmega328 has 32 KB of flash memory for storing code (of which 0,5 KB is usad for the booticacer); It
has 3i=0 2 KB of SRAM and 1 KB of EEPROM (which can be read and written with the ECPROM [hrary).

Input and Output

Each of $he 14 dgral pirs on the Uro can be used as an input or output, ang poMode(d digital'Writed), and
digitalRead(] functions. They operate at 5 volts. Each pin can provice or receive @ mandimum of 40 mA and
nas an internal pull-up resistor (discornected by defsult) of 20-50 kChms. In acdtion, some pins have
specialized functions:

* Serial: 0 (RX) and 1 (TX). Used 1o recave (RX) ang transma (TX) TTL senal data. TThese pns are
connected 10 e caresponding pins of the ATmegaBlUZ USS-1w0-TTL Searial chip |

= External Interrupts: 2 and 3. These pins can be configured 1o trigger an interrupt on & low value, &
rising or faling edge, or a change in value. See the ailachinterrypt!) funcion for details.
PWM: 3, 5,6, 9, 10, and 11, Provide 3-Dit PWM output with the analagWhitel) funcion
SPI: 10 (8S), 11 (MOSI), 12 (MISO), 13 (SCK). Thnese pirs support SPl commuricaton, which,
although provided by the underlying bardwarre, is not currently indudec n the Arduino anguage.

*  LED: 13, Them is 8 built-in LED connectad to cigital pin 13, When the pn is FIGH vale, the LED is
on, when e pn is LOW, 7s oft
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The Uno has § analog inputs, each of which provide 10 bits of resolution (Le. 1024 different values) By
default they measure from ground to 5 volts, though is it passible 0 change the uppear eng of thair range
using the AREF pn and the analcgRedarancel) function. Additionally, some pins have specaized
functonality:

*+  FC: 4 (SDA) and 5 (SCL). Support I'C (TW1) communication using the Wi ihaary
There are a couple of othar pins on the board:

* AREF. Reference voltage for the analog inputs. Used with araiogReference()
* Reset, Brng tis line LOW 10 reset the microcontrolier. Typically used to add a resat bution to
shiekds which biock the ane on the board,

See also the magong batween Arduino ping and Aimegal28 pors.

Communication

The Arduno Uno has a number of ladiites for communicating with a computar, another Arduing, or other
microcontrollers. The ATmegad28 peovides UART TTL (5V) seral communication, which is avalable on
digital pins 0 (RX) and 1 (TX). An ATmegadU2 on the board charnels this serial communication over US8
ard appears as 3 vrtual com port to software on the computer. The '8U2 firmware uses the standard USB
COM crivers, ard no external driver is neaded. However, on Wirdows, an “.nf file is reguirec..

The Arduno software nciudes a seral monitor which allows simple textual data o be sent 1o anc from the
Arduino board. The RX and TX LEDs on the beard will fash when data is being transmittec via the USB-to-
sarial chp and USB connection to the computer (but not for seral communication on pins 0 and 1),

A SaftwareSarial lbrary sllows for serial communication on any of the Uno's dgtal pins,

The ATmega328 also support 12C (TWI) and SPI communcaton, The Arduing software noiudes a Wime
ibrary to simplify use of the 12C bus; see the gocumantalon for details. To use the SPI communication,
pleasa 500 e ATmegaizs catasheet

Programmin

The Arcunc Uno can be programmed wih the Arcuing software (dawnkad) Select “Arcunc Uno w!
ATmega328" from the Tools > Board menu (according 1o the mcrocontraler on your baard), For detals,
see he efamace anc wtodals

The ATmegs328 cn the Arduino Uno comes prebumed with a bootagdar that allows you o uploed new code
fo it without the use of an external hardware peogrammer. # communicates using the original STKS00
protocol (ruference, C baader fes).

Yeu can also bypass the boctoader and peogram the microcontoller $irough the ICSP (In-Circuit Seral
Programming) heacer, see hage nuirpciony for details.

The ATmegaBU2 frmware source code is avalable . The ATmegaBU2 is loaded with a DFU bocticeder,
whch can be activated by connecting the solder jumper on the dack of the board (near the map of faly) and
then resetting the 8UZ. You can then use Almals FLIP software (Windows) or the DEU programmer (Mac
0OS X and Linux) to Icad a new fimware, Or you can use 1e ISP header with an extemal programmer
{ovarwriting the DFU booticader)
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Automatic (Software) Reset

Rather than requiring @ physical press of the reset button before an upload, the Arctuno Uno is desigred in a
way that allows it fo be reset by software rurning on a connected computer. One of the hardware fiow control
ires (OTR) of the ATmegaBU2 is cornected 1o the reset Ine of the ATmega328 via & 100 nanofarad
capadtor. Whean this line is asserted (Saken low), the reset Ine drops lorg erough to reset the chp. The
Arduino software uses this capabiity %o slow you to upload code by simply pressing the upload butien in the
Arduino environment. This means that the boctioader can have a shoeter timeout, as the lowering of DTR
can be wellcoordnated with the start of the upload.

This setup has other mplications. When the Uno is cornected to either a computer running Mac OS X or
Linux, & resats each time & conrection is made to it from software (via US8). For the folowing half-second or
s0, the booticader is running on the Uno. While it is programmed 0 ignore maformed dasa (Le. anything
nesides an upload of new code), it wil intercept the first few bytes of data sent 0 the boaard afer a
connaction s opaned, If 8 sketch running on the baard receives one-time configuration or other data when it
first starts, make sure that the software with which & communicates wats a second after apenng the
connaction ang before sendng ths data

The Uno contains a trace ?at can be cut to disable the auto-reset. The pads on either side of the race can
be soiderec gether to re-anabie it It's labaled "RESET-EN", You may aiso be able 10 dsable the auto-reset
by connecting 8 110 ahm resistor from 5V 10 he reset Ine; see ths fomum thraad for detalis

USB Overcurrent Protection

The Arcuno Uno has a resettable polyfuse that protects your computer's USS ports from shors ang
overcurnent, Alhough mast compuiers provide ther own intemal protection, the ‘use provides an extra layer
of protection. If more than 500 mA is applied to the USB port, the fuse will automaicaly break the connaction
urtil the short or overioad = remaved.

Physical Characteristics

The maximumn length and width of the Uno PCB are 2.7 and 2.7 inches respectvely, with the USB connector
ard power juck extendng beyord the former dimension. Three screw holes aliow the board to be attached o
a surface or case. Note that the cistance between digital pings 7 and 8 is 180 mil (0.967), not an even multiple
of the 100 mil spacing of the cther pins.
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Automatic (Software) Reset

Rather than requiring @ physical press of the reset button before an upload, the Arcuno Uno is desigred in a
way that allows it 1o be reset by software running on a connected computer. One of the hardware fiow control
ires (OTR) of the ATmegaBU2 is cornected 1o the reset Ine of the ATmega328 via & 100 nanofarad
capadtor. Whan this line is asserted (taken low), the reset Ine drops lorg erough to reset the chp. The
Arduino software uses this capabiity % slow you to upload code by simply pressing the upload bution in the
Arduino environment. This means that the boctioader can have a sheeter timeout, as the lowering of DTR
can be wellcoordnated with the start of the upload.

This setup has other implications. When the Uno is cornected o either a computer running Mac CS X or
Linux, & resats each time & conrection is made 1o it from software (via US8). For the folowing half-second or
s0, the bootlcader is running on the Uno. While it is programmed % ignore maformed dasa (Le. anything
pesides an upioad of new code), it wil intercept the first few bytes of data sent 0 the board afer a
connaction s opaned, If 8 sketch running on the baard receives one-time configuration or other data when it
first starts, make sure that the software with which & communicates waits a second after apenng the
connaction ang befare sendng ths data

The Uno contains 8 trace !at can be cut to disable the auto-reset. The pads on aither side of the race can
be soidered gether to re-anabie it. I's labaled "RESET-EN", You may aiso be able 10 dsadle the autc-reset
by connecting 8 110 anm resistor from 5V 10 he reset Ine; sea ths fomum Inraad for detalls.

USB Overcurrent Protection

The Arcuno Uro has a msettable polyfuse that protects your compater's USS ports from shors ang
overcurrent, Ahough mast compuiers provide thalr own inemal protection, the ‘use provides an extra layer
of protection. If mare than 500 mA is applied to the USB part, the fuse will automaicaly break the connaction
urtl the short or overioac = remaved.

Physical Characteristics

The maximumn length and width of the Uno PCB are 2.7 and 2.7 inches respectvely, with the USB connector
ard power jack extendng beyord the former dimension. Three sorew holes allow the board to be attachec o
a surface or case. Note that the cistance between digital pins 7 and 8 is 160 mil (0.76%), not an even multiple
of the 100 mil spacing of the other pins.
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Dimensioned Drawing
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Terms & Conditions
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Enviromental Policies
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policy of LifeGateit. For each Arcuine board produced is
created / loaked afer hat squared Km of Costa Rca's
forest's



Temperature sensor



