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Programa

Segunda: Conhecer o arduino e instalar os
programas necessarios.

Terca: Conhecer os programas.

Quarta: Mao na massa: Mecanica e
Termodinamica.

Quinta: Mao na massa:Termodinamica e
Eletricidade.




O que é o Arduino?

Arduino @€ um computador pequeno utilizado para
prototipagem eletronica. Foi desenvolvido especialmente

para designers e artistas plasticos, ou seja, deve ser facil
de utilizar.
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O que ele tem de especial?

Processador / Microcontrolador: E o cérebro do Arduino.

Na maioria sao usados os microcontroladores ATMEL de
16MH:z.
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O que ele tem de especial?

Portas Digitais: Enviam ou detectam a presenca de uma
tensao (5V) na porta (HIGH), ou nao (LOW).
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O que ele tem de especial?

Portas Digitais PWM: Portas capazes de enviar um sinal
com ciclo reduzido, serve para emular uma saida

analdgica.

Pulse Width Modulation

0% Duty Cycle - analogWrite(0)
Sv

25% Duty Cycle — analogWrite(64)

Ov
50% Duty Cycle - analogWrite(127

5v

Ov
| = R o : 75% Duty Cycle - analogWrite(191)
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100% Duty Cycle - analogWrite(255)
5v ‘ ‘
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Fig 1. Tensdo aplicada nas portas PWM em

fungdo do tempo.




O que ele tem de especial?

Portas Analogicas: Portas capazes de APENAS receber
sinais com tensao que variam entre OV e 5V.
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 Precisao de 10 bits.

2" = 1024
5V/1024 = 4,9mV




Modelos e suas especificacoes

Arduino

Arduino

Arduino

Arduino

Arduino Arduino Arduino Pro Arduino
Uno Mega2560 Leonardo Due ADK Nano Mini Esplora
ATmegalG8
. (versdo 2.x) ou
Microcontrolador ATmega328 ATmega2560 ATmega32ud AT91SAM3IXBE ATmega2560 ATmega328 ATmegalbd ATmega32ud
(versdo 3.x)
Portas digitais 14 54 20 54 54 14 14 -
Portas PWM 6 15 i 12 15 6 6 -
Portas analGgicas 6 16 12 12 16 8 -
16 K (ATmegal68)
. , ou 32K 32 K (4 K usados
L. 32K (0,5 Kusado | 256 K (8 Kusados | 32 K (4 K usados | 512 K disponivel | 256 K (8 K usados 4 16 K (2k usados (K
Memdria L (ATmega328), 2 K pelo
pelo bootloader) | pelo bootloader) | pelo bootloader) | para aplicactes | pelo bootloader) pelo bootloader)
usados pelo bootloader)
bootloader
8 Mhz (modelo
Clock 16 Mhz 16 Mhz 16 Mhz 84 Mhz 16 Mhz 16 Mhz 3.3v) ou 16 Mhz 16 Mhz
(modelo 5v)
Serial / Madul
Conexdo usB usB Micro USB Micro USB usB USBMinig | Serial/Modulo |y use
USB externo
Conector para
alimentagéo Sim Sim Sim Sim Sim Néo Nio Néo
externa
3.3 5
Tensdo de H
Sv Sv Sv 3.3v Sv Sv dependendo do Sv
operagdo
modelo
Corrente maxima
40 mA 40 mA 40 mA 130 mA 40 mA 40 mA 40 mA -
portas E/S
3.35-12v
delo 3.3
Alimentag3o 7-12 Vde 7-12 Vde 7-12 Vdc 7-12 Vde 7-12 Vde Imadeiaasou

7-12 Vdc

5-12V (modelo

Sv)

Sv




Por que usar Arduino?

MARCH OF THE MINI-COMPUTERS

- The number of papers including the terms
Barato’ ‘Raspberry Pi’ or ‘Arduino’ has been rising in

databases of scientific publications.
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AGE OF THE ARDUINO

A booming market for small, cheap ‘single-board computers’ offers researchers
a helping hand in fields such as automation, networking and data collection.

BY DANIEL CRESSEY

research subject watches a brush slowly

stroking a rubber hand on a table in

front of her, while her own hand —
hidden from view — experiences the same
stimulation. Eventually, the subject starts to
think that rubber hand is her own.

This rubber-hand illusion is a trick of the
mind. But it is also a trick of design. Narmally,
the illusion is created by people who have care-
fully practised using brushes to strake the real
and rubber hands simultaneously. But Isa Rao,
a psychology PhD student at the University of
Glasgow, UK, who uses this set-up to gain
insight into how people relate to their own
bodies, has built an automated rig that deliv-
ers the stimuli without a trained assistant. At its
heart is an Arduino microcontroller.

Arduinos are one of a growing num-
ber of low-cost, stripped-down, and highly

configurable computing devices that have
transformed the field of homebrew and do-it-
yourself electronics. Increasingly, they are
transforming the research community too
(see "March of the mini-computers’). Avail-
able for as little as £4 (US55) for the basic
circuit board, or about £50 for a kit including
power supply, case and cables, these systems
have little in the way of bells and whistles, and
the learning curve can be steep. Yet Arduinos
and similar devices, such as the Raspberry Pi,
pack considerable power on their diminutive
boards, providing tremendous opportuni-
ties for automation, networking and data
collection and analysis.

Faor researchers, those features can translate
into benefits both economic and practical.
Users can shochorn the systems into tiny
spaces, deploy them without monitors or
keyboards, buy them in bulk, and pack them

into autonomous devices that need to be

taken to (and transmit data from) remote field
locations. All it takes is a little ingenuity.

NO EXPERIENCE NECESSARY

Although researchers have been custom-
izing computers and integrating them into
their experiments for decades, the market
for small, cheap, “single-board computers’
has boomed in recent years. The Raspberry
Pi — a fully fledged computer that can run
the Linux operating system — appeared in
2012: by September 2016, 10 million had been
sold. Arduinos — technically, programma-
ble microcontrollers rather than computers
— have been similarly popular since their
launch in 2005. Off-the-shelf accessories for
these devices include cameras, motion sensors,
thermometers and Bluetooth adaptors. Theres
even an all-in-one system developed for an
outreach project on the International Space

Station; the system combines a gyroscope, *

& APRIL 2017 | VOL 544 | NATURE | 125

D 2017 Macmallan Publishers Limited, part af Springer Mature. AN rights resenved.




Tem tempo para esperar?
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Nao tem?
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O que é necessario para fazer

experimentos de Fisica?

l. Um Arduino

Il. Protoboard e fios (cabo de rede sao perfeitos)
Il1l. Ferro de Solda e Solda (~R$30)

IV. Tubo Termoretratil

V. Resistores

VI. LEDs

VIl. Sensores (A depender do experimento)

Vill. Um computador ou display

IX. Disposicao




Arduino UNO ~R$ 15 ~ R$ 40

Arduino Nano ~ R$10 ~ R$ 45

Arduino Mega ~R$ 30 ~ R$ 80
Sensores Entre R$ 5 e R$ 30 Entre R$ 15 e R$ 150



O que da para fazer?




O que da para fazer?
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Experimentos das mais diversas areas

Mecanica Termodinamica

Ondas e Optica Eletromagnetismo



Nao se preocupe com técnica.

Tenha o foco na Fisica.

Revista Brasileira de Ensino de Fisica
Print version ISSN 1806-11170n-line version ISSN 1806-9126

Rev. Bras. Ensino Fis. vol.40 no.1 Sao Paulo 2018 Epub Aug 03, 2017

http://dx.doi.org/10.1590/1806-9126-rbef-2017-0166

PRODUTOS E MATERIAIS DIDATICOS

Sistema photogate de seis canais analogicos
para laboratorios didaticos de fisica




Os Aplicativos

Blink | Arduino 2:1.0.5+dfsg2-4
File Edit Sketch Tools Help

Blink =

I D E d A d u Turns on an LED on for one second, then off for one second, repeatedly.
0 r u I n o This example code is in the public domain.

*f

// Pin 13 has an LED connected on most Arduino boards.

Onde é feita a [ Pin e e L

int led = 13;

prog ra magao do // the setup routine runs once when you press reset:

void setup() {
// initialize the digital pin as an output.

al"dUinO. A Iinguagem , Pintiode Led, oUTPUT);
de prog ra magao é // the loop routine runs over and over again forever:

void loop() {
digitalWrite(led, HIGH); f/ turn the LED on (HIGH is the voltage level)

u u u
WI rl n (I ual a C) delay(1000); /f wait for a second
u digitalWrite(led, LOW); // turn the LED off by making the voltage LOW

delay {1000} ; // wait for a second

}

Al o D

Arduino Una on




Os Aplicativos

Ardublock

Esqueca a programacao.

ArduBlock lcd.abp *

ENGTTTTTo | R
Pinos |l trigger #
echo # S5 e Model GY-30

Testes

Nesure Install 3 Wevice Accelerometer

Matematica .
VELEVETH : Prec 417000

Model

Qutros Dispositivos bevice Device Accelerometer
Var X

Prec

Armazenamento

Codigos Device

Kit da Tinker 11 fan
. - Device Accelerometer

DFRobot e , SR
" - I Var Y

Seeed Studio

Mechanics

Thermodynamics

Optic 5
shzane - Device Accelerometer

Others sensors Sensorl 1 !
o . Var F 4

Sensor2

Var

: VERDADETRO

Timeout

| Salvar comoimagem... | | Irpara o Web Site | v 2104082




icativos

ViewDuino
Coleta e analise de dados

Te o ViewDuino - Interface de dados para Arduino
Arquivo Ferramentas Tabela Janela
@6 QO am D a
e L 3 &Grafico ==
@ o Configuracio
1 2 3 PN
| | I B =
1 0.0 1002 820 Selecione a porta: {d_evﬁt!SD =
2 005 156 140 Selecione o baud rate: 9600 = ol Item list
3 04 686 946  cancel 7. Dado 1 & = Legend
4 045 210 200 . Dado 2 & ~ Dado2
| g ||l“ |l|} “l”f'l ml|“1|' | | & ~ Dado1
5 02 552 308 - 1 ‘ 4"| ” 1 Gri
E 400 | ‘“ ||| |
6 .0.25 T80 334 z 200
7 03 100 882 o[rlr R
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8 035 730 1002 g s Nmiﬂd"imx s 2
. 4 R
9 0.401 10 262 (=) &Histograma i-"@ x
10 0.451 218 520
T ¢ EE | | i
11 0501 T16 756 |bl SR H L pit g F & @
12 0.551 282 940 6
13 0,601 720 128 53
14 0651 232 892 43 '
15 0.701 34 62 3 i
]
16 0.751 170 644 3
3 =l
17 0.802 52 154 5
Q_‘
18 0.852 28 772 T T T T T T T
200 600 800 1.000
19.254;256;564
19.305;184;464
19.355;426;364
19.405;940;754
19.455;988,660
19.505;200;42
19.555;544;754
19.605;598;478 L




Instalando os programas

http://TEACHDUINO.UFSC.BR
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