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Pre-Class Survey

http://bit.ly/14Xk3Ek



Resources

This PPT -

ArduBlock Download & Installation -
http://www.ardublock.com/


http://bit.ly/ArduinoCheatSheet
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About Getting Started with ArduBlock

[20130712 Release] Update with Li... by david | 07-12-2013 )

We are very happy to receive LinkerKit update from the LinkSprite team.
For more information about LinkerKit, click here
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About Getting Started with ArduBlock

Gettmg Started with ArduBlock e

'1 _Download amublock-alljarmm
2. In Arduino IDE, open menu “Arduino” - “Preferences”
3. Find “Sketchbook location:

Preferences

Sketchbook location:
/Users [toyhouse/Documents /Arduino




General Rules

Raise your hand if you have a guestion.
Be respectful.
When | raise my hand...

Share your findings with the people near
youl.

Poke around, experiment, and have fun...
Imagine, create, and play!!!



Objectives

Provide a thorough introduction to the Arduino
programming environment.

Develop a use of simple functions to interact
with the LEDs, light sensor, push button, and
buzzer on the Protosnap Pro Mini.






Arduino LilyPad Protosnap Dev

What is 1t?
What can it do?

Who cares?




What Is 1t?

Heart of it — ATMega328 (a $4 microcontroller)
Open Source

High tolerance for ESD and “bad” electronics
practices...

Provides easy way to interact with a computer
physically — a.k.a. physical computing



What can it do?

- Great for prototyping
| : ideas
.m"m g - Great to teach Intro to
o -Qﬁ'ﬁn‘nna Pl Programming Arduino
-d igiy 1 = no assembly required!
: }x""u: - s

- Lots and lots of options!

- Large pads can be sew-
able




Who cares?

Hackers / Makers
Engineers

Artists

Musicians

Kids!

Teachers!!

Youlll



Physical Computing
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Components, Silk Screen & Pins

What is all this???

the Brain
ATmega328

- Temp.
SWltch Sensor
/ Button
Light
Sensor

Buzzer /
Speaker



Actual Pin-outs
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ArduBlock

Introduction to Programming
Scratch-llk§ .mterface | oG
Clear transition to text-based coding




Block Organization
Control

B

m@’ : meaea(
[ as

Bae . b
G@Q(
it/ elSel <
= repeats
e1=e
s R —
g
,
—



Block Organization
Pins

digitallpint #

analogspin

noTonepin#

setFanalogipin




Block Organization
Numbers/Constants

vaxiable
set number variable

vaxiable variable name

set digital var

FALSE

number var name

=
)

digital var name



Block Organization
Operators

G




Block Organization
Operators




Block Organization
Utilities

dEldY Mo A= e conas

imap § (01024 ] Bto N[0 525 5] Bvalue

randommax 1024

delayMicrosecondsiymicro=seconds 1000

serialfSprintin message




Block Organization
Utilities 1°C

deva'celaddye==

J2CAWratelnxegi=ztexfdaddre==

value

deva'celaddxe==

T2CoRead

ixeqai'ztexaaddye==

I2Ca8readfok?




Understanding Input vs. Output

Referenced from the perspective of the microcontroller (electrical board).

Inputs is a signal / information  Output is any signal exiting the
going into the board. board.

’

S that use physieal.@omputing will have
utput A)

Whaf are some examples of Outputs? '




Startup Arduino IDE .0,

ARDUINO

Double-click on either
the Arduino Icon or
wherever you
Installed (saved) the
Arduino program.

©.0




Plug it In




Lesson #0 — Configuring Arduino

1. Setup Board
(LilyPad Arduino w/ ATmega328)

2. Setup COM Port
PC — Highest COM #
Mac — /dev/tty.usbserial-A####X XX



Settings: Tools - Board

Sketch_aug{l’la | Arduino 1.0.5 ATtiny45 (internal 1 MHz clock)
ATtinyd5 (int 18 MHz clock
File Edit Sketch |Tools| Help iny43 (interna 2 clock)

ATtiny45 (external 20 MHz clock)
ATtiny85 (internal 1 MHz clock)

Auto Format Ctrl+T

Archive Sketch
sketch_aug0l; ATtiny25 (internal & MHz clock)

Fix Encoding & Reload ]

ATtiny85 (external 20 MHz clock)
Serial Monitor Ctrl+ Shift+M

ATtiny44 (internal 1 MHz clock)
ArduBlock ATtiny44 (internal & MHz clock)
ATtiny44 (external 20 MHz clock)

Board 4

PR R ATtiny34 (internal 1 MHz clock)
ATtiny24 (internal & MHz clock)

Programmer b ATtiny34 (external 20 MHz clock)

Burn Bootloader Arduine Uno

Arduing Duermnilanove w/ ATmega328
Arduine Diecimila or Duemilanove w/ ATmegal68
Arduine Mano w/ ATmega328
Arduine Mano w/ ATmegal62
Arduine Mega 2560 or Mega ADK
Arduine Mega (ATrmegal280)
Arduine Leonardo

Arduine Esplora

Arduine Micro

Arduine Mini w/ ATmega328
Arduine Mini w/ ATmegal62
Arduine Ethernet

Arduine Fio

LilyPad Arduino Arduino BT w/ ATmega328
Arduino BT w/ ATmegal62
LilyPad Arduino USE
IE‘ LilyPad Arduino wy ATmega328
LilyPad Arduino w/ ATmegal68



Settings: Tools - Serial Port

sketch_aug01a | Arduino 1.0.5 = =
File Edit Sketch |Tools| Help

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift+ M "

sketch_augnlg

ArduBlock

Board

3
Senal Port 4 cComz21

Programmer k

Burn Bootloader

LilyP ad Arduino v ATmeg




Other Board Types




Load ArduBlock

sketch_aug01a | Arduino 1.0.5 - B
File Edit Sketch |Tools| Help

Auto Format Ctrl+T
Archive Sketch
sketch_aug01; Fix Encoding & Reload
Serial Monitor Ctrl+Shift-+M ~
ArduBlock
Board k
Serial Port k
Programmer »

Burn Bootloader

LilvP ad Arduino v ATmeg



Lesson #0 — Test Upload

Ed ArduBlock untitled * - o

Save load

Gorrol
Pins
NumberiConstants
Operators
Litilities
JLINKETKIUBIOCKS]
SN DERGH ot
S EEEdStidioIGrove I




Check for Status Messages

sketch_aug01a | Arduino 1.0.5 = =
File Edit Sketch Tools Help

sketch_aundla &

vold loop ()

{

digitalWrite({ 13 , HIGH )
t

Binary sketch size: 1,076 bytes
(of a 32,256 byte maximum)




. Success.




Let's get to hacking...

L esson #1 — Blinking an LED
“Hello World” of Physical Computing

Psuedo-code — how should this work?

Turn : , Rinse &




Let's get to hacking...

L esson #1 — Blinking an LED
“Hello World” of Physical Computing

lT=econds




LED Pins




How are Analog Pins really
identified?

Digital Pins are numbered O to 13.

Analog Input Pins are AO to AS.
AO = 14
Al =15
A2 =16
A3 =17
A4 =18
A5 =19



Alright”? Let’s blink!

Challenge 1a - Blink multiple LEDs
Plan out a pattern — can you make it?

Challenge 1b - Blink to mimic a heartbeat

Challenge 1c¢c - Multiple LEDS — Knight
Rider style



http://youtu.be/Mo8Qls0HnWo?t=1m1s
http://youtu.be/Mo8Qls0HnWo?t=1m1s




Save your Project

« Save early, Save

Q.\)LE Op

b
THUN® b

oli

N
N
in

often!

K_10.ad
K _11.ac

K_12.ad

 Enumerate your
iterations — (e.q.

P
P
p...)



Concept: Analog vs. Digital

Microcontrollers are digital devices — ON or OFF.

An Analog signal is anything that can be a full
range of values. What are some examples?
Think of like a ramp or a hill.

- H I N

Digital Signal Analog Signal




Concept: Analog vs. Digital

To create an analog signal, the
microcontroller uses a technique called
PWM.

Pins 3, 5, 6, 9, 10, 11 are capable of producing an
Analog Output

Pulse Width Modulation (PWM)

Medium Voltage Low Voltage High Voltage
PWM Sighal : : : :
1T imi : _______________________ -....#"-'n-___, __________
~ M ™ 'Actual
Voltage
1 'b‘-_l \_-.l }-

'50% ' ' 10%' ' 90%' time
Duty Cycle Duty Cycle Duty Cycle




Color Mixing with 3 LEDs
analogWrite()

Challenge 2a:
1) How do you turn on the RED LED?

2) Experiment with different values — what do you observe
happens?

3) How do you turn on the GREEN or the BLUE LED?




Color Mixing with 3 LEDs
Tri-color LED

The RGB LED is a Common-
Anode (means the positive side 5V
of the LED is all tied to V).

The signal line is connectedtothe ¥ _ ¢ _ Y

NN TN
bottom of each LED. NN N
Don’t worry - it’s just a different Pin. Pin A

method of completing a circuit!



Color Mixing with 3 LEDs
analogWrite()

Challenge 2b:

Experiment with different values of Red, Green, and Blue
to create a couple different colors.

Write down the values you used. Check these values
with www.colorpicker.com

Challenge 2c:

Create a unique lighting display that integrates a blink,
fade, or a switching of colors. Be prepared to have a
name for your art piece and show this to the rest of the

class.


colorpicker.com

Save your Project #2



Concept: If(), If() — else...

conditional logic

(analogValue > threshold.) {

(ledPin, HIGH); =

(ledPin, LOW);



Concept: If(), If() — else...

conditional logic




ELoOP) e .
S
—

Try this bit of code.

What do you think will happen?
Test it and write down your
observations.

Ok

DIG
INPUT 2



digital Inputs
Buttons / Slide Switches

What about

this?? o

o —— 3

-y INPUT A5
% A1l > 15 (a.k.a. 19)
= A2 > 16

o A3 -> 17

S| A4 > 18 =

e A5 > 19

[ e > 20




digital Inputs
Buttons / Slide Switches

[ Same as
e (GEERGKETD - © O Pin A5
e

Lo0p) s o 5
e G
-

Challenge 3a:

Re-arrange the blocks or add new ones to:
« Turn ON an LED when the button is pressed.
* Otherwise blink continuously...



digital Inputs
Buttons / Slide Switches

Challenge 3b:

Now, using the button / switch — to start a disco/light changing
pattern

Challenge 3c:

Now, using the button / switch — to turn on and off the VIBE
motor.



Serial Monitor

o [~ | WL T

s €

Serial print
command

Any
message

“g I ue”
Data



Example




Open up Serial Monitor

sketch_aug01a | Arduino 1.0.5 -
File Edit Sketch Tools Help

sketch_auglia

Button state:
Button state:
Button state:
Button state:
Button state:
Button state:
Button state:

, , Button stat
Arduilno Version: ‘

= T = T = B S

Arduino Version:

L
>

Autoscroll

Arduineg Uno on COM2ZT

Mo line ending

2600 baud



Reading the
Light Sensor?




Challenge

Use the light sensor input to affect the blink
rate of the LEDs.

Use the light sensor input to affect the speed
of a “knight-rider” or cylon display.

Use the light sensor to




Save your Project #3
Sensors



Making Music
Setting up the Speaker

440

1000




Making Music
Let's Play a song...

Twinkle-Twinkle:
CC GG AAGFFEE DD C GG

Happy Birthday:
GGAGCBGGAGDCGGGECCBA

Hot Cross Buns:

BAG<>BAG<>GGGG<>AAAABAG

Mary Had A Little Lamb:
BAGABBB<>AAA<>BBB<>
B A G A BBBB AAA BAG.



Musical Notes / Frequencies

Note Frequency (Hz)
Cy 261
c*,/D°, 277
D, 293
D*,/E®, 311
E4 329
F, 349
F*,/G®, 369
G, 392
G*,/AP, 415
A, 440
A¥,/BP, 466
B4 493

Note Frequency (Hz)
Cs 523
C*s/DPs 554
Ds 587
D¥s/EPs 622
Es 659
Fs 698
F7s/GPs 739
Gs 783
G¥5/APs 830
As 880
A¥:/BPs 932
Bs 087




Save your Project #4
Tone



Getting started with Arduino  arouzno

sketch_may23a | Arduino 1.5.2 - 0O
File Edit Sketch Tools Help

Getting
Started Z2nd Edition Skeich. mar3a s
With void setup () -

{
Arduino A4 put your setup code here, Lo run once:
Massimo Banzi 1
— — void loop ()
i

Sf put your main code here, to run repeatedly:

ORELLY makezine.com

ATtiny, ATtingdh, 1 MHz {internal) on COM3



Additional Resources

http://www.sparkfun.com

http://learn.sparkfun.com

http://www.arduino.cc

http://www.blildr.org



SparkFun Tutorials and Projects

- GardenBot:
www.sparkfun.com/news/598

- High Altitude Balloon:
www.sparkfun.com/tutorials/180

- GPS Clock:
www.sparkfun.com/tutorials/47

- Earthquake Data Logger:
www.sparkfun.com/tutorials/235



Thousands of Amazing ideas...

The Cat Defender...

http://www.plasma2002.com/blenderdefende
r/

List of projects at Sparkfun:
http://go0.gl/2ZM3AM



http://www.plasma2002.com/blenderdefender/
http://www.plasma2002.com/blenderdefender/
http://www.plasma2002.com/blenderdefender/
http://goo.gl/2M3AM
http://goo.gl/2M3AM




Feedback?

Before leaving, please fill out a quick survey
so that | can get your e-mail and a little
iInfo about your familiarity with Arduino /
Sparkfun.

Thanks!

http://bit.ly/ZAmDMk



S

www.sparkfun.com
6175 Longbow Drive, Suite 200
Boulder, Colorado 80301



Buttons / Slide Switches
Digital Input, Pull-up Resistors, and

b I8

digitalRead()
i ==— J{code} Untitled Project ‘t +E
i ?;s Source | Save Project | Browse | . el




Buttons / Slide Switches
Digital Input, Pull-up Resistors, and

digitalRead()
Untitled Project Y IV
| Save Project ] Browse | 3t 7 I\:




