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DATASHEET ARDUINO UNO R3

Arduino Uno

N L T T
' » -

o +
.- -

% Trgare s P 3 ]
‘RRDUINO T " 5 -~

Ardwino Uno R2 Front Arduino Uno SMD Arduino Uno Front Arduno Unc Back

Overview

The Arduino Uno & a microcontroller board based on the ATmegal28 (datashest). It has 14 digeal
Input/output pins (of which & can be used a5 PWM outputs), 6 analog inputs, a 16 MHz ceramic
resonator, a USS connection, a power jack, an ICSP header, and 2 reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or power It
with a AC-t0-DC adapter or battery to get started.
The Uno differs from all preceding boards In that it does not use the FTDI USB-to-serial driver chip.
Instead, It features the AtmegalBl2 (AtmegalU2 up to version R2) programmed as a US8-to-serial
converter.

l Beyaian o of the Uno board has 3 resistor pulling the 2U2 MWE line to ground, making it easier to put
into DFU mode,

| Sgvaion J of the board has the following new features:

e 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins
near to the RESET pin, the [OREF that allow the shieids o adapt to the voitage provided
from the board. In future, shields will be compatibie bath with the board that use the AVR,
which operate with 5V and with the Arduino Due that operate with 1.1V, The second one Is a
nat connected pin, that Is reserved for future purposes.
e Stronger RESET crcun.
e Atmega 16U2 replace the 8U2.

“Uno® means one in Italian and Is named to mark the upcoming release of Arduino 1.0. The Uno and
version 1.0 will be the reference versions of Arduino, moving forward. Tha Uno Is the latest in a series
of US8 Arduino boards, and the reference model for the Arduino platform; for a comparison with
previous versions, see the Index of Arguing boards

Summary
Microcontroller ATmegall
Operating Voltage 5v

input Voltage {recommended) 7-12V
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Input Voltage (hmts) 6207

Digital /O Fins 14 (of which & provide PWM output)

Analog Input Fins [

DC Current per 1/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmegal28) of which 0.5 K& used by boaotioader
SRAM 2 X8 (ATmega328)

EEPROM 1 B (ATmegal28)

Clock Speed 16 MHz

Schematic & Reference Design

EAGLE files: ardwino-uno-Revi-raference-design zig (NOTE: works with Eagle 6.0 and newer)
Schematc: =

Note: The Arduino reference design can use an Atmegal, 168, or 328, Current models use an
ATmega328, but an Atmegas is shown In the schematic for reference. The pin configuration s identical
on all three processors.

Power

The Arduino Uno can be powered via the USBE connection or with an external power supply. The power
source Is selected automaticaly.

External (non-USE) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm center-positive plug Into the board’s power jack. Leads
from a battery can be Inserted in the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of & to 20 voits. If supplied with less than 7V, however,
the SV pin may supply less than five voits and the board may be unstable. If using more than 12V, the
voltage reguiator may overheat and damage the board. The recommended range Is 7 to 12 volts.

The power pins are as follows:

*  VIN. The Input voitage to the Arduino board when it's using an external power source (as
opposed to 5 voits from the USE connection or other reguiated power source). You can supply
voltage through this pin, or, If supplying voltage via the power jack, access It through this pin.

* 5V.This pin outputs a reguiated 5V from the regulator on the board. The board can be supplied
with power either from the DC power jack (7 - 12V), the USB connector (5V), or the VIN pin of
the board (7-12V). Supplying voltage via the SV or 1.3V pins bypasses the regulator, and can
damage your board. We don't advise It.

*  3V3. A 1.3 voit supply generated by the on-board regulator. Maximum current draw Is 50 mA.

*  GND. Ground pirs.

Memory

The ATmegal28 has 32 KB (with 0.5 KB used for the bootioader). It also has 2 KB of SRAM and 1 KB
of EEPROM (which can be read and wrtten with the EEPROM libeary).

Input and Output
Each of the 14 digal pins on the Uno can be used as an input or output, using pioModa(),
and digzaiRead() functions. They operate at § voits. Each pin @an @ or receive a

maxamum of 40 mA and has an internal puli-up resistor (disconnected by default) of 20-50 kOhms. In
addnion, some pins have specialized functions:

+ Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL seral data. These pins
are connected to the corresponding pins of the ATmegalu2 USB-to-TTL Senal chip.

* External Interrupts: 2 and 3. These pins can be configured to tngger an intermupt on a low
v:hc,anslngwfalllnq.do. or a change in value. See the attachinterrupt() function for

. m ;s,&o,mm;x.ma-mmmmmwmm
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Rather than requinng a physical press of the reset button before an upload, the Arduine Uno is

ned in a way that allows it to be reset by softwane running on a connected computer. One of the
ha flow control lines {DTR) of the ATmegaSU2y 16U2 is connected o the neset line of the
ATmegail8 via a 104 nanofarad capacmor. When this line s asserted (taken low), the reset ine drops
long enough to reset the chip. The Arduino softwane uses this capability to allow to upload code by
simply pressing the upload button in the Arduing envircnment. This means that the bootioader can
have a shorter timeout, as the lowenng of OTR can be well-ooordinated with the start of the upload.
This setup has other impliations. When the Uing is connected o sither a compu I:lrn.nnlﬂm:trﬁx
or Lirux, & resets each time a connection is made to it from software (wia USB)L Far the following half-
second ar 5o, the bootioader & runining on the Uno. While it is programmaed to ignane malformed data
fLe I‘Iﬂl_l‘l] besides an upload of new oxde), i will imberoept the first few bytes of data sent to the
board a connection ks opened. IF a sketch running an the board recefves one-time configuration ar
cihver data when i first starts, mah:mﬁutﬂumwmrtmum“rmam
after opening the connection and h-‘urlslrdlrl;th
The Uro contairs a trace that can be oot tod H'umh—rﬂltThpﬂ:hmiH‘u’ﬂdlnl‘thlm
can be soldered together to re-enable it. It's labeled "RESET-EN®. You may also be able to disable the
x:—;nl:b"mrnl:un;l 110 ghm resistor from 5 to the reset bne; see this forum thread for

5.

USE Overcurrent Protection

The Arduing Unc has a resettable polyfuse that protects your computer's USE parts fram sharts and
oeercurment. Although most computers provide their own intermal protection, the fuse provides an edra
layer of protection. If more than 500 ma is applied to the USE part, the fuse will automatically break
the connecticn untll the short or overload s remaoved.

Physical Characteristics
The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB

connector and power jack extending beyond the faormer dimension. Four screw holes allow the board to
be attached to a surface or case. Note that the disnoe between digital pins 7 and 8 is 160 mil
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* SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SF1 communication
using the SP{ ibmairy.

¢ LED: 13. There i a bulk-in LED connected to digital pin 13. When the pin s HIGH value, the
LED 5 on, when the pin Is LOW, 25 off.

The Uno has & analog Inputs, labeled AD through A%, each of which provide 10 bits of resolution (i.e.
1024 different values). By default they measure from ground to 5 volts, though Is it possible to change
the upper end of their range using the AREF pin and the analcgRafarence() function. Additionally, some

pins have specialzed functionainy:

* TWI: A4 or SDA pin and AS or SCL pin. Support TWI communication using the Wirg llbeary,
There are 2 couple of other pins on the board:

* AREF. Reference voltage for the analog mputs. Used with s
*  Reset. 8nng this ine LOW to reset the microcontroller. Typically used to a reset button to
shieids which block the one on the board.

See also the maooing between Arduing pins and ATmecad28 ports. The mapping for the Atmegat,
168, and 328 is identical.

Communication

The Arduino Uno has a number of facities for communicating with a computer, another Arduino, or
other microcontroliers. The ATmega328 provides UART TTL (5V) serial communication, which i
available on digtal pins 0 (RX) and 1 (TX). An ATmegal&U2 on the board channels this senal
communication over USB and appears as a virtual com port to software on the computer. The '16U2
firmware uses the standard US8 COM drivers, and no external driver is neaded. However, an Windows,
. The Arduino software includes a serial montor which allows simple textual data to
be sent to and from the Arduino board. The RX and TX LEDs on the board will flash when data is being
transmitted via the US8-to-serial chip and USB connection to the computer (but not for senal
communication on pirs 0 and 1).
A SoftwareSerial ¥brary allows for serial communication on any of the Unc's digital pins.
The ATmegal2s8 akso supports [2C (TWI) and SP1 communication. The Arduino software Includes a
Wire library to simplify use of the [2C bus; see the gocumaentation for detals. For SPI communication,

use the SELIbGLy
Programming

The Arduino Uno can be programmed with the Arduino software {download). Select "Arduino Uno from
the Tools > Board menu {according to the microcontroller on your board). For detads, see the
reference and tugodals,

The ATmegal28 on the Arduino Uno comes preburned with a boatioader that allows you to upload new
code to It without the use of an external hardware programmer. It communicates using the onginal
STKS500 protocol (meference, C hexder filps).

You can alse bypass the booticader and program the microcontrofier through the ICSP {In-Circutt
Serial Programming) header; see thgsg NEtnChons for detalls.

The ATmegal6u2 (or U2 i the revl and rev2 boards) firmware source code s avaliable . The
ATmegal 6U2/8U2 is loaded with a DFU bootioader, which can be activated by:

* On Revl boards: connecting the soider jumper on the back of the board (near the map of Italy)
and then resetting the 8U2,

¢ On Rev2 or later boards: there Is 3 resistor that pulling the BU2/16U2 HWE line %o ground,
making It easier to put Into DFU mode.

You can then use Atmel's FLIP software (Windows) or the DEU programmar (Mac OS X and Uinux) to
load a new firmware. Or you can use the ISP header with an external programmer {overariting the
DFU booticader). See fhiz yser-contributad tutgaal for more information.

Automatic (Software) Reset
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TCS230
PROGRAMMABLE
COLOR LIGHT-TO-FREQUENCY CONVERTER

TAOS046 - FEBRUARY 2003

High-Resolution Conversion of Light
Intensity to Frequency

Programmable Color and Full-Scale Output
Frequency

Communicates Directly With a Microcontroller
Single-Supply Operation (2.7 V to 5.5 V)
Power Down Feature

Nonlinearity Error Typically 0.2% at 50 kHz
Stable 200 ppm/°C Temperature Coefficient
Low-Profile Surface-Mount Package
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SKEMA RANGKAIAN KESELURUHAN

#include <Servo.h>
#define SO 2
#define S13
#define S2 4
#define S35
#define sensorOut 6
Servo topServo;
Servo bottomServo;
int frequency = 0;
int color=0;

void setup() {
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pinMode(S0, OUTPUT);
pinMode(S1, OUTPUT);
pinMode(S2, OUTPUT);
pinMode(S3, OUTPUT);
pinMode(sensorOut, INPUT);

/I Setting frequency-scaling to 20%
digitalWrite(S0, HIGH);
digitalWrite(S1, LOW);
topServo.attach(7);
bottomServo.attach(8);

Serial.begi

}
void loop()

topServo.

delay(200

UNIVERSITAS

for(int i = 115; i > 65; i--) {

topServo.write(i);
delay(2);

}
delay(3000);

color = readColor();
delay(10);
switch (color) {
case 1:
bottomServo.write(50);

break;
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case 2:
bottomServo.write(75);
break;

case 3:
bottomServo.write(150);
break;

case 4:
bottomServo.write(175);
break;
case 0:
break;

}
delay(300);

for(inti=6

topServo.

delay(2); UNIVERSITAS
}

delay(200);

for(inti=29;i<115; i++) {
topServo.write(i);

delay(2);

}

color=0;

}

I/ Custom Function - readColor()

int readColor() {

/I Setting red filtered photodiodes to be read

digitalWrite (S2, LOW);
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digitalWrite(S3, LOW);
// Reading the output frequency

frequency = pulseln(sensorOut, LOW);

int R = frequency;

// Printing the value on the serial monitor
Serial.print("R=");//printing name
Serial.print(frequency);//printing RED color frequency
Serial.print(" ");

delay(10);

Il Setting Greenyfilteredyphotodiodes,to be read
digitalWrite(S2, HIGHY %
dlgltaIerte(S3 .HIGH)

// Reading the ﬂutput freque/ncy

, LOW);

frequency = puIseTn” ensor"

intG= frequéHcy, v

// Printing the value on the serial monltor
Serial.print("G=");//printing name
Serial.print(frequency);//printing RED color frequency
Serial.print(" ");

delay(10);

/I Setting Blue filtered photodiodes to be read
digitalWrite(S2, LOW);

digitalWrite(S3, HIGH);

// Reading the output frequency

frequency = pulseln(sensorOut, LOW);

int B = frequency;

// Printing the value on the serial monitor

54



Serial.print("B=");//printing name
Serial.print(frequency);//printing RED color frequency
Serial.printin(" ");
delay(0);
if(R<40 & R>20 & G<55 & G>40){
color = 1; // Red
}
if(R<45 & R>32 & G<45 & G>35){

color = 2; // Green

color =4

}

return color;

}
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DAFTAR KOMPONEN DAN HARGA KOMPONEN

Jumlah Nama Barang Harga

1 Arduino Uno Rp. 85.000

2 Motor Servo Rp. 70.000

1 Sensor Warna TC3200 Rp. 50.000

2 pcs Kabel Jumper Rp. 30.000
1 Beard Board Rp. 15.000

1 Rp. 180.000

1 Rp. 25.000
Rp. 455.000

UNIVERSITAS
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