Sea Level Measurement Device Design Competition
Workshop on "Circuit Design and Its Applications”
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What is Arduino?
Arduino & ?




Operating . .
Analog Digital EEPROM
Name Processor Voltage/lnput UsSB
Voltage In/Out I0/PWM [KB]

ATmega328 5V/7-12V 6/0 14/6 1

Regular
AT91SAM3X8E: 3.3 V/7-12V 12/2 54/12

- 2 Micro

ATmega32u4 5V/7-12V 12/0 20/7 Micro

ATmega2560 5V/7-12V 16/0 54/15 Regular

ATmega2560 5VI7-12V 16/0 54/15

Regular

ATmega32u4 5VI7T-12V 12/0 20/7

ATmega328 5V/7-9V 8/0 14/6
ATmega168
ATmega328

ATmega328 5V/7-12V (7(0] 14/4

Micro

5VI7-9V 8/0 14/6 Mini-B

Regular

ATmega32u4 5V/7-12V Micro

ATmega328 5V/2.5-12V

ATmega328P : 3.3V/3.7-7V

ATmega168 : 3.3 V/3.35-12V

ATmega328 5V/5-12V

3.3 V/3.35-12V

ATmega168 5V/5-12 \/

ATmega168V :2.7-5.5 V/2.7-5.5
ATmega328V V

ATmega32u4 3.3 V/3.8-5V

2.7-5.5V/2.7-5.5

ATmega328 Vv

2.7-5.5V/2.7-5.5

ATmega328 v

ATmega32u4 5V




Arduino UNO

XN ARDUINO
=
e

:s .u- % UNOEZ
Microcontroller $3% &l 28 ATmega328
Operating Voltage T {EE & 5V
Input Voltage (recommended)
$A7\ J_ (Ln?ﬂﬁ)
Input Voltage (limits)
WAERE (FH)
Digital 1/0 Pins 14 (of which 6 provide PWM output)
EOR T AR L 14 (6 A fE PWM i)
Analog Input Pins
TSR B A\ iy
DC Current per I/O Pin
B A L m < B s
DC Current for 3.3V Pin
3.3V uiz BiREMR

7-12V

6-20V

6

40 mA

50 mA

32 KB (ATmega328),

Flash Memory of which 0.5 KB used by bootloader
Flash 52 {& 32 KB (ATmega328),
Hrh0.5KB-¥bootloader

SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)
Clock Speed B §#8aR 16 MHz




Arduino Software

void setup () { ArdU|nO Eﬁ'ﬁ:
}

You can tell your Arduino what to do by writing code in the
void loop() { Arduino programming language and using the Arduino
} development environment.

{RA] LAF) FHArduinofy B 251815 - BT\ & FFArduinofifte & B -

Arduino IDE 1.0.6




Getting Started with Arduino on Windows
Arduino £ Windows A F§




1| Get an Arduino UNO board and USB cable
V1% Arduino =4 5 USB #¢
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2 | Download the Arduino environment T &; Arduino IRiE

r

) 4% of 1 file - Downloads

arduino-0009-win, zip

47,0 MB at 22.6 KBjsec; 33:52 remain

All files downloaded to: @ Desktop (%) Clean Up

Extraction Wizard

Select a Destination

Files inside the ZIP archive will be extracted to the location you
choose.

Select a folder to extract files to.
Files will be extracted to thi
da.ENTHEDGEN

Extracting...




3 | Connect the board #£ _E Arduino #
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4 | Install the drivers ZZERENFETL




[2'] Arduino - 0009 Alpha
File Edit Sketch Tools Help




6 | Open the blink example FTEAZ:5]|FE3 blink

Blink
.""*
Blink
Turns on an LED on for one second, then off for one second, repeatedly.

This example code is in the public domain.
*/

void setup() {
/¢ initialize the digital pin as an output.
/7 Pin 13 has an LED connected on most Arduino boards:
pinMode(13, OUTPUT);

1

void loop() {
digitalWrite{13, HIGH); !
de Loy {1008); /¢ wait for a second
digitalWrite(13, LOW); ; the LED
de Loy {1008) ; A/ wait for a

Arduino Uno on /dev/tty.usbmodemfd131




7 | Select your board :ZE{FTFHRY Arduino #

cip

Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor %M

 Arduino Uno

Serial Port Arduino Duemilanove or Nano w/ ATmega328
Arduino Diecimila, Duemilanove, or Nano w/ ATmegal68
Burn Bootloader Arduino Mega 2560
Arduino Mega (ATmegal280)
Arduino Mini
Arduino Fio
Arduino BT w/ ATmega328
Arduino BT w/ ATmegal68
LilyPad Arduino w/ ATmega328
LilyPad Arduino w/ ATmegal68
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmegal68
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegal68
Arduino NG or older w/ ATmega8




8 | Select your serial port 2 #ZRTAT AR H it O

Select the serial device of the Arduino board from the Tools | Serial Port
menu. This is likely to be COM3 or higher (COM1 and COM2 are usually
reserved for hardware serial ports). To find out, you can disconnect your
Arduino board and re-open the menu; the entry that disappears should
be the Arduino board. Reconnect the board and select that serial port.

1i Tools > Serial Port menu & BRI R REER - @E =2 COM3 5L

£ @k COM1 1 COM2 BEZBEAFER - EFXH ZWELE » 7T LAET
B9 Arduino FIE ASRYER: - BIHEE R Tools > Serial Port & » JHR THY
COM 18 » g 2Fr I FAR{E - B3 Arduino R & {EnJEEEY -




9 | Upload the program _&f25¢

IEI Iél m Upload to I/O Board




Basic Command Description EZRiEXIERYER A




Parallax PING))) sensor
Parallax PING))) {&Rkz2




Parallax PING))) sensor
Parallax PING))) {&=x &8
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Parallax PING))) sensor
Parallax PING))) {&= 28 P

SIG pin . — Ov




Sharp Distance Measuring Sensor
Sharp RIFE{F RS

Distance measuring IC




Sharp Distance Measuring Sensor
Sharp RIFE{F RS
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Parallax eTape Standard Liquid Level Sensor (12-inch) #29131
Parallax eTape {Z#E;%5 [\ {H=Xxes (12K) #29131

eTape™  Continuous fluld Level Sensor PN 121102151C-12 U.5. Polent No 7,661,307 MILONE Technologh

Apply double sided
[~ adhesive tape here

Vent hole

ilonetech.com
l [TT rlo [TT
S

Front of Back of
Sensor Sensor
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Parallax eTape Standard Liquid Level Sensor (12-inch) #29131
Parallax eTape {Z#E;%5 [\ {H=Xxes (12K) #29131

Simple Voltage Divider Differential Op-Amp Voltage Dividers and Microcontroller




Potentiometer Input
BLZEA







.« TX B)H

a=n “o% RX wHe

(D )

CE) ) () (W)

S \ L) E|JP

xva
ZZ

i

WWW.ARDUINO.CC
MADE IN ITALY

ANALOGIN .

=

S

=5

ion

ircuit connecti

C







Programming #2=

SealVL_RES_v1 | Arduino 1.0.5-r2
File Edit Sketch Tools Help

SealVL_RES_v1 §

void setup()

{

Serial.begin(9600);

pinMode (13,00TPUT) ;
Serial.println("Read ADC#0™);
}

void loop ()
{
data[i] = analogRead(0):
Serial.print(i,DEC);
Serial.print("”,"):
Serial.println(data[i],DEC);
digitalWrite(13,HIGH)
delay(500);
digitalWrite(13,L0W) ;
delay(500);
i=++1 % 768;

Arduino Uno on COM?Y
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Data Logging FE#r&ER

ile Edit Format View Help
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Graph Plotting #2%i[E3*
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