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What is Arduino?

* Open-source prototyping platform

* Building digital devices and interactive
objects that sense, control physical devices

 Hardware: Arduino I/O board
(microcontroller)
e Software: Arduino IDE

(Integrated Development Environment)

* Able to read inputs — sensors, button etc.
and turn it into outputs - activating a
motor, turning on an LED

* Can runindependently or communicate
with computer
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// give 1t a name
int led = 13;

void setup{) {
/f initialize

elay (1000);

// Pin 13 has an LED connected on mo rduino boarc

/{ the setup routine runs once when you press rese

elay(l G),: /f wal
igitalwrite(led, LOW); // turn the
wal







How it works?

/Complete ﬂompile
\ the Circuit e & upload

 Create
your own

invention!




Arduino Leonardo



Structure of the board

« USB
DIGITAL IN & DIGITAL OUT &
SERIAL IN (dO/rx] SERIAL OUT (d1/1x)

In put ANALOG DIGITAL PWM OUtpUt
DIGITAL IN (a0] OUT (d5~)
pins pins
ANALOG/ DIGITAL PWM
DIGITALIN [al)

OUT {d9~)




Set up IDE

https://www.arduino.cc/en/Main/Software

+|olv|-]

Genuino

ARDUINO OUTSIDE USA

USA ONLY

Home Buy Download Products - Learning + Forum Support -+ Blog LOG IN SIGN UP

Download the Arduino Software

Windows Installer
Windows ziP file for non admin install

ARDUINO 1.6.10

The open-source Arduino Software (IDE) makes it easy to
write code and upload it to the board. It runs on
Windows, Mac OS X, and Linux. The environment is .
written in Java and based on Processing and other open- Linux 32 bits

source software. Linux 64 bits

This software can be used with any Arduino board. Linux ARM (experimental)
Refer to the Getting Started page for Installation
instructions.

Mac OS X 10.7 Lion or newer

Release Notes
Source Code
Checksums




Choose the correct Arduino board setting & Serial Port

D sketch_jul28a | Arduino 1.6.9
File Edit Sketch | Tools|Help

- 0 _ RollerNode_Factory | Arduino 1.0.1

File Edit Sketch Help

fubo Foumat Cotl Auto Format Ctrl+T
Archive Sketch 2
sketch_jul28a Fix Encoding & Reload RS
RollerNode_Fz Ei Frc oo & Relonel
void setup() { Serial Monitor Ctrl+Shift+M X Encoding cloa
[ W
/1 put your s Serial Plotter Ctrl+Shift+L Serial Monitor Ctrl+Shift+ M i
//DECLARE PIN \
} Board: "Arduino Leonardo” ) Boards Manager... Board >
Port " Arduino AVR Boards int pwrlatch :
void loop rial P » M
1{1 loop() { Get Board Info Arduino Yin int btnbn = § pErsaEas Ll
5 put your ms . . s ] v  COM22
int btnUp = 1]
Programmer: "AVRISP mkil" ) e 7] P Programmer 4
1 Burn Bootloader Arduino Duemilanove or Diecimila int LEDstatus B e
i : s urn ccoticader
Arduino Nano int LEDdim = |
Arduino/Genuino Mega or Mega 2560 int pinVal; //wvariable for reading pin value
Arduino Mega ADK int programPortl = A7; et program flow jumper 1 port
int = : et program f£low jumper 2 port
E Arduino Leonardo int programPortz A6; et program f£low jumper por
int programSetl = 0; to read jumper 1 setting
Arduino/Genuino Micro ) _ - )
. int programSetZ = 0; //wariable to read jumper 2 setting
Arduino Esplora a . -
int i = 0; //loop control counter
Arduino Mini
Sl LS S //LED status blinks
sranlE //function statusBlink (blinks,rate)
Arduino BT int blinks = 5;
LilyPad Arduino USB
LilyPad Arduino henlasn fivoetrTann — faloas//date +a cevial monitar cwnecas Y,

Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor

Arduino Gemma

Arduino Leonardo on COM7




Let’s get started !



Example 1 (LED Blinking)

*ﬁg}” o9 bargraph
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littleBits

LittleBits Battery Power
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Power & Battery at a0 pin
Bargraph at d5 pin
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File]
Examples]

01.Basics]
Blink]

®

File | Edit Sketch Tools Help

New

Open...
Open Recent
Sketchbook
Examples
Close

Save

Save As...

Page Setup
Print

Preferences

Quit

Ctrl+N
Ctrl+0O

Ctrl+W
Ctrl+S
Ctrl+Shift+S

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

sketch_jul28a | Arduino 1.6.9

Built-in Examples

01.Basics ) AnalogReadSerial
02.Digital ) BareMinimum
03.Analog ) Blink
04.Communication ) DigitalReadSerial
05.Control ) Fade

06.Sensors ) ReadAnalogVoltage
07.Display »

08.5trings »

09.USB »

10.StarterKit_BasicKit 4

11.ArduinolSP 4

Examples from Libraries

Bridge »
EEPROM 4
Firmata 4
SoftwareSerial 4
SPI >

Temboo 4
Wire
RETIRED

Examples from Custom Libraries

Ethernet

¥

Arduino Leonardo on COM7
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Understanding the code

// the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin 5 as an output. € LED at D5 pin

# pinMode(5, OUTPUT);

}
// the loop function runs over and over again forever
void loop() {
digitalWrite(5, HIGH); //turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite(5, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

)
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Example 2 (Fading LED)

Power & Battery & Slide Dimmer at a0 pin
Bargraph at d5 pin
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[o0) sketch_jul29a | Arduino 1.6.9 - 0O n
(File| Edit Sketch Tools Help
New Ctrl+N

B . Open... Ctrl+O
F I e Open Recent 4

Sketchbook » A
- Examples ) A
Exa m p I e S] Close Ctrl+W Built-in Examples
8 Save Ctrl+S 01.Basics »
SaveAs..  Ctrl+Shift+S s ¢
B 03.Analog ) AnaloglInQutSerial
O 3 . A n a I Og] o aian S 04.Communication ) Analoglnput
) = ol 05.Control ) AnalogWriteMega
- . Preferences  Ctrl+Comma 06.5ensors ) Calibration
F a d I n g ] : 07.Display ) Fading
B Quit Ctrl+Q 08.Strings \ T
09.USB »
10.StarterKit_BasicKit 4
11.ArduinolSP 4

Examples from Libraries

Bridge 4
EEPROM 4
Firmata 4
SoftwareSerial 4
SPI 4 v

Temboo
Wire
RETIRED

Examples from Custom Libraries

Ethernet

¥

Arduino Leonardo on COM7




Understanding the code

Int ledPin =5; // Declare that LED is at Pin D5

void setup()
} // nothing happens in setup

void loop(){
// This will act as the inhale for the PWM value starting from zero to a max value of 255

» for(int fadeValue = 0; fadeValue <= 255; fadeValue ++){

analogWrite(ledPin, fadeValue);
» delay( (1034 - analogRead(AQ)) / 10); // wait for a moment before moving forward

}

// This will act as the exhale for the PWM value starting from 255 to a min value of O

» for(int fadeValue = 255; fadeValue >= 0; fadeValue --){

analogWrite(ledPin, fadeValue);
» delay( (1034 - analogRead(AQ)) / 10); // wait for a moment before moving forward

}
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Using Scratch Coding for
littleBits Arduino



Download Scratch 2 Offline version

GO tO https://scratch.mit.edu/scratch2download/ to download Scratch
2.0 offline version

“ Create Explore Discuss About Join Scratch  Signin

Scratch 2 Offline Editor

You can install the Scratch 2.0 editor to work on projects without an internet
connection. This version will work on Mac, Windows, and some versions of
Linux (32 bit).

Note for Mac Users: the latest version of Scratch 2.0 Offline requires Adobe
Air 20. To upgrade to Adobe Air 20 manually, go here.

Adobe AIR Scratch Offline Editor Support Materials

If you don't already have it, download Next download and install the Need some help getting started?
and install the latest Adobe AIR Scratch 2.0 Offline Editor Here are some helpful resources.
Mac OS X - Download & Mac OS X - Download & Starter Projects - Download &
Mac OS 10.5 & Older - Download & Mac OS 10.5 & Older - Download & Getting Started Guide - Download 1
Windows - Download & Windows - Download & Scratch Cards - Download 1
Linux - Download & Linux - Download &



Name Date moedified Type Size

3¢ Favorites
Bl Desktop |§ scratch2LittleBits-master AN/T7/016 532 DM WinRAR 71P archive 5,231
8 Downloads i% GoogleAppEngine-1.9.40 Open hstaller ... 56,15t
“E_il Recent p|aces @ python-2.7.12 g Open with WinRAR hstaller ... 18,46‘
2 Removable Disk () '] ubuntu-16.04.1-desktop-a B Extract files.. File 1,477,84(
V¥ VirtualBox-5.1.2-108956-W| B8 Extract Here h 118,41
4 Libraries ™ Packt_Developing-RESTful 3 Extract to scratch2LittleBits-master\ pbat D... 3,98:
% Documents i3 heroku-toolbelt [&f  Edit with Notepad++ n 48,34
o' Music B Al2_Arduino Open with » P archive 4,00
&) Pictures B Screen Shot 2016-07-19 at Share with , F 8t
e -:‘El U 7,1 - D DRI , V-, cnl S | P EleeT.1]
kI[2W=I littleBits_Scratch2
Home Share View
@ - 1t L _ » Downloads » scratch2littleBits-master » scratch2littleBits » scratch2littleBits » arduino » littleBits_Scratch2
X Favorites Name Date modified Type Size
Bl Desktop littleBits_Scratch2 8/5/20168:03AM  Arduino file 4KB
& Downloads @] manualconfiguracionarduino 8/5/2016 8:03 AM OpenDocument T... 206 KB
=l Recent places
3 Removable Disk (E)
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Upload the Arduino program to the Arduino board

= Check the port & board on “Tools”

(c0) littleBits_Scratch2 | Arduino 1.6.9
File Edit Sketch Tools Help

littleBits_Scratch2

const int maxNumReadings = 3;

int smoothing¥alues[sensorChannels][maxNumReadings];
int smoothingIndex[sensorChannels];
int smoothingTotal [sensorChannels];

int averagedl;
int averagetl;

=

mlUltValor[3];

void setup() {

/f Set the Serial baud rate to 38400
Serial bezin{38400);

ff Set up digital pins 1, 5, and 9 as outputs
pinMode(l, OUTPUT);
pinMode(5, OUTPUT);
pinMode(9, OUTPUT);

mlUltValox[0]=-1;
1M tValarlill=-1-

Arduino Leonardo on COM7
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Download Java runtime

https://java.com/zh_TW/download/

TEE -

ETE Java T 5

REHEE

SEE=ZHUES Java BE
EZg)EER B2s5E
EZHEE

» EARE

% & Java 5

UEITEE FEEESHL Java !

Version 8 Update 101
BTHE:2016E7E 198

Open
scratch2LittleBits
file

0¥ Java Mgt

» EEEEIE 2

bin

Share View

EEILIRE »C) - 4 y » Downloads » scratch2littleBits-master » scratchZlittleBits » scratch2LittleBits » bin »

N . Name Date modified Type Size

- Favorites y

RIEERE Bl Desktop . lib 8/5/2016 8:03 AM File folder
Runtime »
TSt J & Downloads .| README 8/5/2016 8:03 AM Text Document 2KB

| Recent places | £ scratch2LittleBits 8/5/2016 8:03 AM Executable Jar File 81 KB

2 Removable Disk (E) - -

EES: \ S &' EYecutranle ar rie !
==ABR — N N —— R S -

21



Select the right port to connect the Arduino with

scratch
|%) Ser... = o IES

Dpen scratch 2.0

Scratch 2 Offline Editor - a

Puerto littlebits | COM7 »

LittleBits Conectado E]
Scratch DESCONECTADO

40 ¥ 180

X 2 . 4
New sprite: @ / Fa o

2:38PM
1/8/2016

A e il e ENG
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Scratch 2 Offline Editor

‘Press “shift” & click “File” to choose the last option

GRS © rlev Edity Tips About

Mgl
I.-.I
v448

& o+ XX

New 3
F . Scripts Costumes Sounds
S | motion |l EES
Save I Looks I Control
Save as I Sound I Sensing
I Pen I Operators
Record Project Video I Data I LR ERES

Share to website
move m steps

Check for updates

turn (0 degrees
Quit
turn ) €5 degrees
Force help file update

Show version details
point in direction

Import experimental HTTP extension
point towards mouse-pointer

Sprites

Stage
1 backdrop

New badkdrop:

Q@/an

go to x: @ v: O
go to mouse-pointer

N AN olide € secs to x: O v: O

New sprite: @ / & £
change x by
set x to

change y by

setvtoo

if on edge, bounce

- o EW

@

&
v
x: 0
y: 0

& Select file(s) to upload by app:/Scratch.swf
@ v A . « scratch2little.. » scratch2LittleBits » v ¢ Search scratch2littleBits
Organize v New folder 8=« £

B e & Name ° Date modified Typ A

B Desktop . arduino 8/5/2016 8:03 AM File

8 Downloads . bin 8/5/2016 8:03 AM File

= Recent places 4 doc 8/5/2016 8:03 AM File

3 Removable Disk | L lib 8/5/2016 8:03 AM File

. nbproject 8/5/2016 8:03 AM File

4 Libraries
@ Documents

J Music

. scratch2littlebits.app
L src
8 bin

File No
av

8/5/2016 &:03 AM
8/5/2016 8:03 AM File
8/5/2016 8:03 AM Win

e —— & Pictures __ build 8/5/2016 8:03AM XMl

B Videos __| manifest.mf 8/5/2016 8:03AM  MF

_| README.md 8/5/20168:03AM  MD

1% Computer || scratch2LittleBitsDEF json 8/5/20168:03AM  JSOI
. . el P < =
Choose the .json file within Reallindea2 Co Lok
File name: ‘scratchZLittleBitsDEF.json VI IA" Files (*.%)

the scratch2LittleBits-master file [ opm | [ cone
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BEPRRIE © rFilev Edity Tips About S
E-‘] F . Scripts Costumes Sounds
vé48

Operators G reen Iight
indicate the

Make a Block
Add an Extension Connection bEing
— ®  successful

digitalRead dO

anslogitead 0 We can now use
S— the littleBits
spres New sprte: @ / & blocks for our

functions




Example 3 (LED Blinking)

* of bargraph

r.»‘> o - o
7R85

3 1 s e ;

_** 2 3
RN

, Ao e QO
Arduino board
oo
littleBits
littleBits.cc
LittleBits Battery Power
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Power & Battery at a0 pin
Bargraph at d5 pin
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Set the program

Scripts Costumes Sounds Scripts Costumes Sounds
Motion Events :
I I l Motion I Events
RS control
J sensing I Looks I Control
IOperators l Sound I Sensing
J tore Blocks I Pen I Operators
I Data More Blocks
Make a Block

Add an Extension

littleBits ¥ ()

digitalWrite di true

analogWrite d5

digitalRead dO

analogRead 30

27



analogWrite dS

' wait €9 secs

’
analogWrite dS

wait € secs

| —

100

Forever:
the function will keep repeating

analogWrite d5 100:

Set pin d5(LED) to the brightness of 100

Wait 1 secs:

hold the previous state for 1 second

analogWrite d5 O:
Set LED to O brightness(turn off)



