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«HIS KIT

' The overall goal of this kit is fun, Beyond this, the aim is to get
you comfortable using a wide range of electronic components
through small, simple and easy circuits. The focus is to get each
circuit warking then giving you the tools to figure out why, If you
encounter any problems, want to ask a question, or would like to
\&ow mare about any part, extra help is only an e-mail away help@oomlout.com.

s

(ABoUT QPEN SOURCE HARDWARE

All of the projgcts at SparkFun and .:comlout:. are open source. What does this mean? It means
everything invelved in making this kit, be it this guide, 3D models, or code is available for free
downioad. But it goes further, you're also free to reproduce and modify any of this material, then
distribute it for yourself. The catch? Quite simple, it is released under a Creative Commons (By -
Share Alike) license. This means you must credit .:0omlout:. in your design and share your
developments in a similar manner. Why? We grew up learning and playing with open source
software and the experience was good fun, we think it would be lovely if a similar experience was
possible with physical things,

More details on the Creative Commons CC (By - Share Alike) License can be found at
\ http://ardx,org/CCLI

.

/ABOUT «i COMLOUT 1.

We're a plucky little design company focusing on producing
"“delightfully fun open source products”

To check out what we are up to

\ http:/ /www.comlout.com j

(" ABOUT SPARKFUN \
SparkFun is an energetic young company seeking to make electronics fun, accessible,
and approachable to everyone - from Kkids in elementary school to PhD-toting engineers.
http://www.sparkfun.com/ j

ABOUT PROBLEMS
We strive to deliver the highest level of quality in each and every thing we produce. If you ever find an
ambiguous instruction, a missing piece, or would just like to ask a question, we'll try our best to help out,

help@oomiout.com
{we like hearing about problems it helps us Improve future versicns)

Thanks For Choosing .:comlout:.

\ and SparkFun /

/
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-+ INSTALLING THE IDE :.

1 ASEM

semblmg the

. PUTTING IT TOGETHER :.

This is the program used to write code for the Arduino. Tt may installing
seem a littie daunting at first but once you have it installed and eRlyain Rasherewane
start playing around, its secrets will reveal themselves.

Go to
http://arduino.cc/en/Main/Software

download the software for your operating system

U
duino
‘é% Breadboard AT
B

J & Step 1: Download the software

Windows XP . —1~~ Mac OSX

Step 2: Unzip the Software Step 2: Open The .dmg
A Unz_ip( T Open (mount)
- o 2\ X X - version H o -
an mwﬂ*—ﬁnemmmended pet arduino-00 X X -mac.dmg (x x- version #)
c:\Program Files\

Step 3: Shortcut Icon T

P P Step 3: Copy The Application
memmm_msa_dummxx\ (% x-version #) Go to

Right Click "Arduino” (in the devices section of finder)

Arduino.exe (send to>Desktop (create shortcut))
Move

"Arduine" Application to the
"Applications" folder

Step 4: Plug In Your Arduino

Plug your Arduino in:
Using the included USB cable, plug your Arduino
board Into a free USB port,
Wait for a box to pop up

Step 4: Install Drivers
.:Duemilanove Boards Only:.

Step 5: Add new Hardware Go-ta

"Arduino" device
Skip searching the internet
(click the next box when prompted to do so) Double Click & Install

Install from a specific location FTDI Drivers for Intel Macs (X_X_ X X).pka
(click “Install from a list or spedfic location (Advanced)") (FTDI Deivers for PPC Macs (XXX X ).pkg
Choose the Location Restart

Duemilanove Board

GAprogram files\arduing-00. X X \drivers\FTDL USE Drivers\

Uno Board
c\program files\arduino-00x X \drivers\
Finished

Step 5: Plug In Your Arduino

Vista, Seven Plug your Arduino in:

X Using the included USB cable, plug your Arduino
ﬁtep 5: Add new Hardwa re\ board into a free USH port,
Run Device Manager Finished
Start > Run > devmgmt.msc
Choose the Arduino

Other Devices > Arduino Una (Una)

2 . NOTE: :.

quate DTIYG[ .t Encountering problems? :,

click "Update Driver .t Would like more details? Using Linux? :.
Select Driver -t hittp:/ /ardx.org/LINU =,

.t For an introduction to what an Arduino is, visit :. clu‘k “Browse My Computer for Driver Software*

.t http://ardx.org/INTR :. c:\program files\arduing-00 X x\drivers\
p:// g/ j) k Finished /
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ﬂ\Rnumo PROGRAMMING IN BRIEF
The Arduino is programmed in the © language. This is a quick little primer targeted at people
who have a little bit of programing experience and just need a briefing on the idiosyncracies of C
E | and the Arduino IDE. If you find the cancepts a bit daunting, don't worry, you can start going
through the circuits and pick up most of it along the way. For a more in-depth intro, the
wduino.cc website is a great resource.

STRUCTURE

void setup({ }

Each Arduino program
All the code between the two
curly brackets will be run once

void loop(){ 1}
(often called a sketch) has This function is run after setup
has finished. After it has run
when your Arduino program

two required functions it will b | d
: once it will be run again, an

(also called routines). first runs. again, until power is remaved. /

=

( /* * [ (multi line comment)
If you have a lot to say you can
span several fines as a
comment. Everything between
these two symbols will be
ignored in your program.

(SYNTAX

TN
/ / (single line comment)
It is often useful to write notes
t yourseif as you go along
about what each line of code
does. Ta do this type two
forward slashes and everything

One of the slightly
frustrating elements of C is
its formatting requirements
(this also makes it very
powerful). If you remember

the following you should be | | uui the end'of the line wil be. | | )
alright. @ore:‘, by your program.
C 1 )
7 (semicolon)
Each line of code must he
{ ¥ (curly brackets) ended with a semicalon (a
Used to define when a block missing semicolon is often
of code starts and ends (used the reason for a program
_In functions as well as foops). J refusing to compile). Jj
ﬂIARIABLEs b
1 (i int (integer)

TR,
long (long)
The main warkhorse, stores 2 (Usert when an integer is not
number in 2 bytes (16 bits). large enough. Takes 4 bytes (32
Has no decimal places and will bits) of RAM and has a range
store @ value beltween -32,768 between -2,147,483,648 and
and 32,767, J d,147,483,647,

A program Is nothing more
than instructions to move
nurmbers around in an
intelligent way. Variables are
used to do the moving.

S—
float (float) (
Used for floating point math
(decimals). Takes 4 bytes (32
bits) of RAM and has a range
between -3.4028235E+38

-
( booiean (boolean) r
A simple True or False
variable. Useful
because it only
uses one bit of

char (character)
Stares one character using the
ASCII code (ie 'A' = 65). Uses
ane byte (8 bits) of RAM. The
Arduino handles strings as an

««A Small Programming Primer:. \

RAM. J and 3.4028235E+38,
=

array of char’s. '
)15 J)

( .:For a full programming reference visit:.
http://ardx.org/PROG

programmiing

primer

( MATH OPERATORS

> = (assignment) makes something equal to something else (eg. x
=16 * 2 (x now equals 20))

Operators used for

manipulating numbers. % (medulo) gives the remainder when one number is divided by
th i impl another (ex. 12 % 10 (gives 2))
( c:_}:' work like simple il
math). - (subtraction) X
*  (multiplication) »
k [ (division) : J
(COMPARISON OPERATORS | \
. b3
Operators used for == (equal to) (eg. 12 == 10 is FALSE or 12 == 12 s TRUE)

logical comparison. = (not equal to) (eg. 12 i= 10is TRUE or 12 1= 12 is FALSE)
(less than) (eq. 12 < 161 FALSE or 12 < 12 &6 FALSE ar 12 < 145 TRUE)

(greater than) (eq. 12 > 10 1s TRUE o 12 > 12 is FALE ar 12 5 14 15
FALSE) '

<
>

e 9

( CONTROL STRUCTURE Ih

if(condition){ forCint i = 0; i <
#repeats; +s){ }
Used when you would like to
repeat a chunk of code a number

Programs are reliant on
controlling what runs

next, here are the basic
control elements (there
are many more online),

This will execute the code between
the curly brackets if the candition
Is true, and if not it will test the
else 1f condition if that Is alsa
lalse the e1se code will execyts. //

else if( condition ){ }
else { }

of times (can count up [++ or
down i~ or use any variahie)

(DIGITAL \

int digitalread(pin);
Once a pin is set as an INPUT
you can use this to return
whether it is HIGH (pulled to

digitalwrite(pin, value):
Once a pin is set as an OUTPUT,
it can be set either HIGH (pulled
to -+5 volts) or Low (pulled to
around),

pinMode(pin, mode):

Used Lo set a pin's mode, pin
Is the pin number you would
like to address 0-19 (analog 0-
5 are 14-19). The mode can
either be INPUT or OUTPUT,

+5 volts) or LOW (pulled to
ground).

ANALOG

The Arduina is a digital
machine but it has the ability
to operate in the analog
realm (through tricks).
Here's how to deal with
things that aren't digital.

int analogWrite(pin,

value);
Some of the Arduino's pins support
pulse width modulation (3, 5, 6, 9, 10,
11). This turns the pin on and off very
quickly making it act like an analog
output. The value is any number
between 0 (0% duty cycle ~0v) and
255 (100% duty cycle ~5 voits),

int analogRead(pin);

When the analog input pins are set
to input you can read their voltage.
A value between 0 (for 0
volts) and 1024 (for
5 volts) will be
returned.

E
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.:A Small Electronics Primer:.

(ELECTRONICS IN BRIEF ‘ \
No previous electronic experience is required to have fun with this kit. Here are a few details

about each component to make identifying, and perhaps understanding them, a bit easier. If
at any point you are worried about how a component is used or why it's not working the
Qteruet offers a treasure trove of advice, or we can be contacted at help@oomlout.com

/

LED

(Light Emirting Diode)

Transistor

DC Motor

o

/ COMPONENT DETAILS

What it Does:

Emits light when a small current is
passed through it. (only 1 ane direcion)
Identifying:

Louks like a mini light bulb,

~

No. of Leads:
2 (one longer, this one connects to positive)
Things to watch out for:

- Will only work in one direction

- Requires a current limiting resistor
More Details:

http://ardx,org/LED

What it Does:

The electronic equivalent of a one way
valve, Allowing current to flow in one
direction but not the other;

Identifying:

Usually a cylinder with wires extending from
either end. (and an off center line indicating polarity)

No. of Leads:
2
Things to watch out for:
- Will only work in one direction gaurent wit
Now o end with the tine is connected to geouid)
More Detaiis:

http://ardx.org/GIOD

What it Does:

Restricts the amount of current thal can

flow through a circuit.

Identifying:

Cylinder with wires extending from either
end. The value is displayed using a color
coding system (for details see next page)

No. of Leads:
2
Things to watch out for:
- Easy to grab the wrong value (double
check the colors before using)
More Details:
http://ardx.org/RESI

What it Does:

Uses a small current to switch or amplify a
much larger current.

Identifying:

Comes M many different packages but you

can read the part number off the package.
(P2N2222AL in this kit and (ind a datasheet snline)

No. of Leads:
3 (Base, Collector, Emitter)
Things to watch out for:

= Plugging in the right way round (atso a
current lmiting resistor 15 often needed on (he base pin)
More Details:

http://ardx.org/TRAN

Hobby Servo What it Does:

Takes a timed pulse and converts |t into
an angular position of the output shaft.
Identifying:

A plastic box with 3 wires coming out one
side and a shaft with a plastic horn out
the top.

No. of Leads:
3
Things to watch out for:
- The plug is not polarized so make sure
it is plugged in the right way.
More Details:
http://ardx.org/SERV

What it Does:

Spins when a current is passed through it.
Identifying:

This one is easy, it looks like a motor.
Usually a cylinder with a shaft coming out
of one end.

No. of Leads:
2
Things to watch out for:
- Using a transistor or relay that is rated
for the size of motor you're using.
More Details:

http://ardx.org/MOTO

r

04 ELEC

Pushbutton

/COMPONENT DETAILS (CONT.)
Piezo Element

What it Does:
stream of pulses will cause it to emit a
tone.

Identifying:

but sometimes they are just a gold disc.

A pulse of current will cause it to click. A

In this kit it comes in a little black barrel,

electronics
primer:iw

No. of Leads:

2

Things to watch out for:
- Difficult to misuse,

More Details:
http://ardx.org/PIEZ

IC (Integrated Circuit)

What it Does:

Packages any range of complicated
electronics inside an easy to use package.
Identifying:

The part 1D is written on the outside of the
package. (this sometimes requires a lot of
light or a magnifying glass lo read).

No. of Leads:
2 - 100s (in this kit there Is one with 3 (TMP36) and
one with 16 (79HC595)
Things to watch out for:

- Proper orientation. flaok for marks stawing pii 1)
More Details:

http://ardx.org/1CIC

What it Does:

Completes a circuit when it is pressed.
Identifying:

A little square with leads out the bottom
and a button on the top.

No. of Leads:
4
Things to watch out for:
- these are almost square so can be
inserted 90 degrees off angle.
More Details:
http://ardx.org/BUTT

on the anqular position of the shaft.
Identifying:

They can be packaged in many different
form factors, look for a dial to identify.

Potentiometer
What it Does: No. of Leads:
Produces 4 variable resistance dependant 3

Things to watch out for:

- Accidentally buying logarithmic scale.
More Details:

http://ardx.org/POTE

Photo Resistor

What it Does:

Produces a variable resistance dependant
on the amount of incident light.
Identifying:

Usually a little disk with a clear top and a
curvy line undemeath.

No. of Leads:
2
Things to watch out for:
- Remember it needs to be in a voltage
divider before it provides a useful input.
More Details:
http:/fardx.org/PHOT )

Examples:

7

KRESISI‘OR CoLor Cobg—first digit \

green-blue-brown - 5640 ohms
red-red-red - 2 200 ohms (2.2k)
brown-black-orange - 10 000 ohms {10k

—second digit
—# of zeros
tolerance

—_f

@D CLIPPING

Some components in this kit come with very long wire
leads. To make them more cornpatible with a breadboard
a couple of changes are required

LEDs:

Clip the leads so the long lead Is ~10mm (3/8") long and
the short one is ~7mm (9/32%).

. Resistors:

Bend the leads down so they are 90 degrees to the

\-

MO - Black HiS - Green 20% - none cylinder. Then snip them so they are ~6mm

El-Brown 6 - Blue 10% - silver (1/4") long.

H§2 - Red 87 - Purple 5% - gold Other Components: '

M3 - Orange M8 - Grey Other components may need dipping.
\\4 ~Yellow |19 - White ) Use your discretion when doing sa.
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.+ Getting Started:.
..(Blinking LED):.

"WHAT WE'RE DOING:

LEDs (light emitting diodes) are used in all sorts of clever things
which is why we have included them in this kit, We will start off
with something very simple, turning one on and off, repeatedly,

@DE (no need to type everything in just click)

producing a pleasant blinking effect. To get started, grab the parts
listed below, pin the layout sheet to your breadboard and then plug
everything in. Once the circuit is assembled you'll need to upload the program. To do this plug the
Arduino board inta your USB port. Then select the proper port in Toals > Serial Port > (the
comm port of your Arduino). Next upload the program by gaoing to File > Upload to I/0
Board (ctrl+U). Finally, bask in the glory and possibility that controlling lights offers.

L If you are having trouble uploading, a full trouble shooting guide ¢an be found here: http://ardx.org/TRBL

/" THE CIRCUIT: N

(cBs

S:
2 CIRC-01 2

B, . 2 Pin Header Il smm Yellow LED

s ,B‘;eadhoard Sheet » x4 f X1 l/\ Wire
o 330 Chm Resistor

i Orange-Orange-Brown

\V x1

/ Schematic

Arduino
on i3

_—longer lead

LED

g
>4 {light emitting diode )

4

resistor (230ohm)
{orange-orange-brown )

gnd

(greund) (<1

N

( The Internet
sdawnload:.

§ breadboard layoul sheet
| http://ardx.org/BBLSO1S
aview:, E
assembly video
http://ardx.org/VIDEOL

.

e

File > Examples > 1.Basic > Blink
(example from the great arduino.cc site, check it out for other ideas)

Blink

Turns on an LED on for one second, then off for one second,
repeatedly.” !

Created 1 June 2005 By David cuartielles
http://arduino.cc/en/Tutorial /Blink y

based on an orginal by H. Barragan for the Wiring i/o board

/

int ledrin = 13; // LED connected to digital pin 13

2R O S

// The setup() method runs once, when the sketch starts
void setup(g i // imitialize the digital pin as an output:
pinMode(ledPin, OUTPUT);

// the loop() method ryns over and over again,
// as 'lon%)as the Ardwino has power

void loog
d‘i?itagwm‘ te(ledrin, HIGH); / set the LED on
delay(1000); - £ // wait for a second
d'i?itzﬂ\ﬂri te(ledrin, LOW); // set the LED off
Qde ay(1000) ; // wait for a second
[NOT WORKING? (3 things to try) )
3 = B A - w
LED Not Lighting Up? Program Not Uploading
LEDs will only work in gne This happens sometimes, Still No Success?
direction. Try taking it out and the most likely cause is a A broken circuit is no fun, send
twisting it 180 degrees. 3 us an e-mall and we will get
z fi rial -
(no need to worry, Installing it EpEsed Se pénf o back to you as soon as we can.
backwards does no permanent can change this in
harm). L tools>serial port> belp@oomiout.com

Q J

(MAKING IT BETTER

el A
~

Changing the pin: Control the brightness:
The LED is connected to pin 13 but we can use any of Alorg with digital (on/off) control the Arduino can cantrol
the Arduino's pins. To change It take the wire plugged some pins in an analog {brightness) fashion. (more details on
Into pin 13 and move it to a pin of your choice (from 0- this in later circuits), To play around with It.
13) (you can aiso Use analog 0-5, analog 0 is 14...) Change the LED to pin 9: (also change the wire)
Then in the code change the line: Tedpin = 13; -> int TedPin = 9;
int ledrin = 13; -> int ledPin = newpin; Replace the code inside the { }'s of 1oop() with this:

Then upload the sketch: (ctri-u) analogwrite(iedPin, new number);
Change the blink time: (new number) = any number between 0 and 255,
Unhappy with ane secand on one second off? 0 = off, 255 = on, In between = different brightness
In the code change the fines: Fading:

digitalwrite(ledPin, HIGH); We will use another included example program. To open go to

delay(timeon); //(seconds * 1000)

digitalwriteCledpin, LOW); File > Examples > 3.Analog > Fading

delay(time off); //(seconds * 1000) Then upload to your board and watch as the LED fades In and
then out. J

MoORE, MORE, MORE: _
More details, where to buy more parts, where to ask more questions:

http://ardx.org/CIRCO1




.+8 LED Fun:.

CODE (no need to type everything in just click)
.*Multiple LEDs:.

Download the Code from ( http://ardx.org/CODE02 )

(and then copy the text and paste it into an empty Arduino Sketch)

CIRC—OZ ,

//LED Pin variables
int ledPins{] = {2,3,4,5,6,7,8,9}:
//An arral to hold the

* will then turn them off

'\ WHAT WE'RE DOING:

void oneafteranotherNaloop(){

//pin each LED is connected to 5 int delayTime « 100;
We have caused one LED to bllnk, now it's time to up the //i.e. LED #0 is connected to pin 2 ﬁﬁzmmﬂé;'{ milliseconds) to pause
- 5 void setup() digitalwrite(ledprins[0], HIGH); //Turns on LEO #0
stakes. Lets connect eight. We'll also have an opportunity to J/(connected to pin 2)
for(int 1 = 0; § < 8; is4){ delay(delayTime); [/waits delayTime milliseconds

)
//this is a loop and will repeat eight times
pinMode(ledpins(i],0uTPUT);
//we use this to set LED pins to output

stretch the Arduino a bit by creating various lighting

sequences, This circuit is also a nice setup to experiment with e B R R SO A S

/Cconnected to pin 9)

writi WN Drograms a d ti fael for h the Ardui ke } //dehy(del:ynma)%f //waits d’e!aywimz milliseconds
Turns Each LED O

! ng YOUf 0 p 09 n ge mg a reel for how e uino Works. vaid Taop() // run over and over again d%}?iahriteéledviu{?]. LOW); //Turns of f LED 47

delay(delayTime); //waits delayTime milliseconds

: ¥ - - oneAfteranothernoLoop ()
0 i i ] Z/this will u h LED b
Along with controlling the LEDs we start looking into a few simple programming methods to / /5?n; ernhwlﬁﬁ"esfh”ﬂf\éorf ane by L, S N
A i
keep your programs small. 4 m/"/tlh%:r:g:: :’r\:oggmz as onAfteranatherNoLoop
J/but with much less typing
//oneOnAtATime () |

for () loops - used when you want to run a piece of code several times. : g 7/ {nandout () ;
Karrays [] - used to make managing variables easier (it's a group of variables).

/.
* oneafreranathernotoop() - will light one then
* delay for delayTime then light the next LED it A"/

//f HE CIRCUIT: \ (NOT WORKING? (3 things to try) ) r
[ ~ N7 N1 ™
Parts: : Starting Afresh
Ll SIRCO2 e 4 2PinHeader  [|  SmmYellowLED Some LEDs Fail to Light | |operating out of sequence Rs'aady {5 accldentally
il ¥ x4 i x8 / \ Wire Itis easy to insert an LED With eight wires it's easy to cross misplace a wire without '
/% 330 Ohm Resistor hackwa.rds. Check the LEDs a couple. Double check that the noticing. Pulling everything out
A7 Orange-Orange-Brown that aren't working and ensure first LED Is plugged into pin 2 and and starting with a fresh slate
\ { x8 they the right way around. each pin there after.

Is often easier than trying to
track down the problem.

\L Tl . A& i/)
\

{ Schematic \

pin 2 pin 3 pin 4 pin 5

The Internet

hitp:i/ fard.org /VIDEO2

//oneAfteranathernoloop();
oneAfteranothertoop();
//oneanataTime() ;
//inandout();

.:download:. ) digitalwrite(pinNumber, HIGH); then to turn
breadboard layout sheet Upload the program, and notice that nothing has g 5 (pi ) j .
nm.um_a.munmzs changed. You can take a look at the two it off use digitalwrite(pinNumber, LOW); .
aviews:,
assembly video functions, each does the same thing, but use Type away, regardless of what you change you won't

different approaches (hint: the second one uses
a for loop).

—"[b LED f
: resistor MAKING IT BETTER
gnd < Switching to loops: Extra animations:
pin 6 pln. 7 pin 8 pin 9 In the loop() function there are 4 lines. The last Tired of this animation? Then try the other two
I three all start with a '//'. This means the line is sample animations. Uncomment their lines and upload
: e treated as a comment (not run). To switch the the program to your board and erjoy the new light
%_ ;ﬁoﬂrx program to use loops change the void Toop() animations, (delete the stashes in front of row 3 and then 4)
=gl / code to:

Testing out your own animations:
Jump into the included code and start changing

things. The main point is to turn an LED on use

break anything.

L/

MoRE, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

\ http://ardx.org/CIRC02




.:Spin Motor Spin:.
. Transistor & Motor:.

/WHAT WE'RE DOING:

can be found on its datasheet http://ardx.org/2222).

N

The Arduino's pins are great for directly controlling small electric
items like LEDS. However, when dealing with farger items (like a

toy mator or washing machine), an external transistor is required. A
transistor is incredibly useful. It switches a lot of current using a
much smaller current. A transistor has 3 pins. For a negative type (NPN)
transistor, you connect your load to collector and the emitter to ground. Then when a small current
flows from base to the emitter, a current will low through the transistor and your motor will Spin
(this happens when we set our Arduino pin HIGH). There are literally thousands of different types of
transistors, allowing every situation to be perfectly matched. We have chosen a P2N2222AG a rather
common general purpose transistor. The important factors in our case are that its maximum voltage
(40v) and its maximum current (200 milliamp) are both high enough for our toy motor (Full details

(The IN4001 diode is acting as a flyback diode for details on why its there visit: http://ardx.org/4001)

ﬁ' HE CIRCUIT:

A
\

Parts:
CIRC-03 :
4 ‘.5“ Breadboard Sheet § 2 Pin Header %
o~ o x4
x1
Diode

Toy Motor Ll (1N4001) (f]
& x1 I 1

Transistor
P2N2222AG (T092) Wire
x1

10k Ohm Resistor
Brown-Black-Orange
x1

/ Schematic \

Arduing
pin 9
resistoe
(10kohm)
Traasistor
P2N2222AG
Collector “mitter

Diode

4
(grmnd) ()
\ +5volts /

The Internet

sdownload:.
hreadboard layout sheet
http://ardx.org/BBLS03S
aview:,
assembly video
http:/ /ardx,org/ VIDEO3

The transistor will have

P2N2222AG printed on it
(some varations will have
different pin assignments!)

NOTE! if your arduino is resetting you need to #nstall the optional capacitor:.

KCODE (no need to type everything:in just click)

int motarPin = 9; //pin the motor 15 connected to
woid setup() //runs once

,yf nMode(motarein, oureur);

w(mio laop() // run over and over again
motoronThenoff();

//matoronthenof fwithspeed()
//motoracceleration();

e
* motoronThenoff() - turns motar on then off

* (notice this code is identical to the code we
used for

‘/the blinking LED)

.

void motoronThenoff(){
int onfime = 2500; //on time
int offrime = 1000; //aff time
digitalwrite(motormin, HIGH);

/ turns the motor On
delay(ontime); // waits For onTime milliseconds
digitalwrite(motorring, Low);

// turns the motor off

) delayCaffrime);// waits for of frime mill{seconds

o

}

Download the Code from ( http://ardx.org/CODEQ3 )
(then simply copy the text and paste it into an empty Arduing Sketch)

void motorOonThenoffyi thspeed () (

void motoraccelecation(){

int onSpeed = 200;// a number between
//0 (stopped) and 255 ()Y speed)

int onTime = 2500
int offspeed = 50;// a number betwsen
//0 (stopped) and 255 (full speed)
int_of frime « 1000;
analogwrite(motorPin, onspeed);

/awturns the motor on
delaylonTime) ; // waits for onTime mi]liseconds
analogwritelmotorrin, offspeed):

/ turns the mator OFF
delay(ofFFrime); /f waits for offrime millisaconds

fnt delayTime = 50; //time between each speed step
for(int 7 = 0; 1 < 256; i+4){

//yoes through each speed from 0 to 255
analogwrite(motarPin, 1); //sets the new speed
dzlay%a!ayvime):/i waits for delayTime =illiseconds
}

For(int i =« 255; 1 >= 0; i--){
//qoes through each speed from 255 to 0
analogwrite(motorrin, i); //5ets the new speed
; delay?du\aynm);//uns for delayrime milligeconds

ﬁlm’ WORKING? (3 things to try)

e B )
( Motor Not Spinning? Still No Luck? ( Still Not Working?
If you sourced your own If you sourced your own Sometimes the Arduino board
transistor, double check with motor, double check that it will will disconnect from the
the data sheet that the pinout work with 5 volts and that it computer. Try un-plugging and
Is compatible with a does not draw too much then re-plugging it into your
P2N2222AG power. USB port.
(many are reversed),
&7 ) i I ZIAS

7y
=3

(MAKING IT BETTER

Controlling speed:

We played with the Arduino's ability to control the
brightness of an LED earlier now we will use the same
feature to control the speed of our motor. The Arduino
does this using something called Pulse Width
Modulation (PWM). This refies on the Arduino's ability to
operate really, really fast. Rather than directly
controlling the voltage coming from the pin the Arduino
will switch the pin on and off very quickly. In the
computer world this s going from 0 to S volits many
times a secand, but in the human world we see it as a
voitage. For example If the Arduino is PWM'ing at 50%
we see the light dimmed 50% because our eyes are not
quick enough to see it flashing on and off. The same
feature works with transistors. Don't befieve me? Try it

Qut.

<74

In the Toop () section change it to this

// materonThenoff();
motaronThenoffwithspeed();

// motarAcceleration();

Then upload the program. You can change the speeds by

changing the variables onSpeed and offSpeed,

Accelerating and decelerating:

Why stop at two speeds, why not accelerate and decelerate

the motor, To do this simply change the loop() code to read

// motoronThenoff();

// motoronThenoffwithspeed();
motorAcceleration();

Then upload the program and watch as your mator slaowly
accelerates up to full speed then slows down again. If you
would like to change the speed of acceleration change the

variable delayTime (larger means a longer acceleration time

MORE, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

http://ardx.org/CIRC03

Ay

\>




.:A Single Servo.:.
.:Servos:.

- J
CIRC-04

(" WHAT WE'RE DOING:

Spinning a motor is good fun but when it comes to projects
where motion control is required they tend to leave us
wanting more. The answer? Hobby servos. They are mass

produced, widely available and cost anything from a couple of
dollars to hundreds. Inside is a small gearbox (to make the movement maore powerful) and
some electronics (to make it easier to control). A standard servo is positionable from 0 to
180 degrees. Positioning is controlled through a timed pulse, between 1.25 milliseconds (0
degrees) and 1.75 milliseconds (180 degrees) (1.5 milliseconds for 90 degrees), Timing
varies between manufacturer. If the pulse is sent every 25-50 milliseconds the servo will run
smoothly. One of the great features of the Arduino is it has a software library that allows
WU to control two servos (connected to pin 9 or 10) using a single line of code. )

\

[THE CIRCUIT:

7~ Parts:

4@ Eir::;::ard Sheet @ : : 4 _"“d" # 31”" Hebder
K‘ xM;ni Servo

{ Schematic \

Arduino ___
pin 9

/\ Wire

Mini Servo

{ground) (-} =

+5 volts
\ {sv) /)
/ The Internet \

.:download:.
breadboard layout sheet
hitp://ardx.0rg/BBLSO4S
Sview:,
assembly video

htta:/ /ardx,.0rg/VIDEO4

// Sweep

#include <Servo.h>
Servo myservo;
int pos = 0;

void setup()
myservo.attach(9);

void loop() {
{or(pos = 0; pos < 180;

myservo.write(pos);
delay(15),;
)

myservo.write(pos);
delay(15);

\

pos +=

rortnos = 180; pos>=1; pos-=1)

KCODE (no need to type everything in just click)

File > Examples > Servo > Sweep
(example from the great arduino.cc site, check it out for other great deas)

13

/L
4

1t
//

// by BARRAGAN <http://barraganstudio.coms

// create servo object to control a servo
// variable to store the servo pasition

// attaches the servo on pin 9 to the servo object

// goes From 0 degrees to 1BD degrees

// in steps of 1 degree

tell servo to go to position in variable 'pos’
waits 15ms for the servo to reach the position

// qoes from 180 degrees

tell servo to go to position in variable 'pos’
waits 15ms for the servo to reach the position

to 0 degrees

Servo Not Twisting?
Even with colored wires it is
still shockingly easy to plug a
servo in backwards. This might
be the case.

~

ﬁ“OT WORKING? (3 things to try)
=

-

Still Not Working
A mistake we made a time or
two was simply forgetting to
connect the power (red and
brown wires) to +5 volts and

If the servo begins moving then
twitches, and there's a flashing
light o your Arduino board, the
power supply you are using is
not quite up to the chalienge,
Using a fresh battery instead of

i
\

Fits and Starts

s

&

ground,
LISB should salve this probiem,
W Eoy N J/
Potentiometer control: void, Teopcd |
We have yet to expedment with ioputs but if you would like int pulseTime = 2100; //(the numbar of microseconds
; i /fte p far (1500 90 d
to read ahead, there is an exampie program File > Servo > AT b AT B s e BT
. o - é | the digitalwrica(servafin, W i
Knob, This uses a potentiometer (CIRCOB) to contral the de f_wmc” e Conds Loul seTimes |
servo. You can find Instructions online here; ilf ! rg]‘-’-'l"'rl.wv waPing Low)
delay(2s
hitp://ardx.arg/KNOB }
Self timing: Great ideas:
While It 1s easy to control a secvo using the Arduine's included Servos can be used 1o ¢o all sorts of greal tings, here are a few ol
library sometimes it is fun to figure out how to program aur favorites
somerhing yourself. Try It. We're controlling the pulse direct! =
g % 2 - B ¥ Xmas Hit Counter 4
50 you coulc use this method o control servos an any of the hitp://ardx.0rg/XMAS
Ardulne's 20 available pins (you need to highly optimize this
code before doing that), Open Source RObOUC Arm (usts o servo contrder 25 well a5 the Arduino)
4 hitp://ardx.org/RARM
inr servoPin = 9;
void setup() Servo Waiker
pinMode{servorin, OUTPUT) |

hittp:{ fardx.oeg/SEWA

E

MORE, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

http://ardx.orq/CIRC04




.:8 More LEDs:.
.:74HC595 Shift Register:.

fCODE (no need to type everything in just click) CI Rc - 0 5
Download the Code from'{ http://ardx.org/CODEOS )
(copy the text and paste it inta an empty Arduina Sketch)

//Pin pefinitions
//The 74HC595 uses a serial communication

//1ink which has three pins

{ WHAT WE'RE DOING:

! k X ROy digitalw latch, Low):
: Time to start playing with chips, or inteqrated circuits (1Cs) as they like to ::: cci?rt‘:k =2,;‘ igitalwrite( )
int latch = 4: //Pulls the chips Jatch low

i be called. The external packaging of a chip can be very deceptive, Far shiftout(data, clock, MSBFIRSY, valuve);

//shifts out 8 bhits to the shift register

example, the chip on the Arduino board (a microcontrolier) and the one we void setup() //runs once
% ‘ ¢ . N ¢ !
i will use in this circuit (a shift register) look very similar but are in fact rather i pinnogv(d.‘ua DUTPUT) | digitalwrite(latch, HIGH):
) o 4 s inMode(clock, ouTel
ditferent. The price of the ATMega chip on the Arduina board is a few dollars :, nnudeghtch ,,:‘,'Tpglg' 1 //Pulls the latch high displaying the data

while the 74HC595 is a couple dozen cents. Tt's a good introductory chip, and once you're comfortable playing
around with it and its datasheet (available online http://ardx.org/74HC595 ) the world of chips will be your oyster.

void loop() // run over and over again

int delayTime = 100;

! The shift register (also called a serial to parallel converter), will give you an additional 8 outputs (to control LEDs /delay between LED updates
and the like) using only three Arduino pins. They can also be linked together to give you a nearly untimited 1 '3,’}},2;;,,: (?j .‘ <256 e}
it number of outputs using the same four pins. To use it you "clock in” the data and then lock it in (latch it). To do } delay(delayTime); }
;f ' this you set the data pin to either HIGH or LOW, pulse the clock, then set the data pin again and pulse the clock /e
; repeating until you have shifted out 8 bits of data. Then you pulse the latch and the 8 bits are transferred to the “ * updateLtns() - sends the LED states set

'/ﬁn value to the 74nc595 sequence
.
Qn‘d updateLeps(int value){

shift registers pins. It sounds complicated but is really simple once you get the hang of it.
(for a more in depth look at how a shift register works visit: http://ardx.org/SHIF)

Fr HE CIRCUIT: \ (Not WORKING? (3 things to ty)

TR I

A

f fis i AF| N i

! Parts: The Arduino’s power Frustration?

M CIRC-05 I Shift Register LED P A Not Quite Working Shoat us an e-mail, this circuit

gp 4@ Breadboard Sheet o, " eoder m 7AHCS95 /TN Wire Al gues v | Sorry to sound like a broken is both simple and complex at

g AL x1 ! r';zp"’::ed 9 us i recard but it is probably the same time. We want to

i 330 Ohm Resistor o AR PRI ] ShE something as simple as a hear about problems you have

';‘ \ * :;d S50 . Orange-Orange-Brown chip Is inserted backwards. If rmised wir‘; 8 eriprdinopih iaddy
8 : . ]
X you fix [t ql::ckly;nolhlng will future editiofs.

l reak. help@oomlout.com

‘5;' /- Schematic \ i

\\ 2§ 4L J )

e pin pin pin +5 volts -
B 4 3 2 5 §
e 74HC595 o =
A Q%2 - MAKING IT BETTER
~A I +5V (i} __d__:wj. 'g Doing It the hard way: ) ! //between LED updates
s 1 4 24 An Arduing makes rather complex actions very sasy, shifting out data s (OZP(\I::;e:E;f?:D’t) y 81 Yemi(
:*, 2 ; o2 one of these cases, However one of the nice features of an Arduing is delayldelayTine);
" data 3 ! you can make things ad sasy or difficult as you like, Let's try an ;ur(Int §f=0; i ¢80
) chock } I example of thws. [n your loop switch the line: changeLEn | 0FF) |
o atch B updatelEDs(1) -» upducelenslong(i); ; delay{delayTine);
e —d—NW Upload th nd notic thing has changed. It I at the
i 2 Theee is a half moon 3 r:‘:’ b | ::’:Z::': w:::::r:m:nto; with the (::“::km 25 Uploading this will cause the fghts to light up one after another ana then off
!' 5 — e cutoul, this goes at the top ."' 2 v((hv rrore SNt SR i ) " in a simitar manner. Check the code and wikipedia to see how It works, ar
a A " e X .mqlSP 3
L \ gnd i shoot us an a-mail If you have questions, B
' L %
/ Cantrolting Indtvidual LEDs
! 5 i . More animations:

Time to start controlling the LEDs in 3 similar method as we did in
CIRCO2, As the eqgnt LED states ace storad in one byte (an 8 bit value)
for detaits on how thes works try http://ardx.org/BINA. An Arduing s
wery good at manipulating bits and there are an entire set of operators
that help us out. Detais on bitwise maths ( htto://ardx0rg/BITW ),

Now things get more interesting, If you fook back to the code from CIRCO2 (8
LED Fun) you see we change the LEDS using digtalWnte(led, state), this is
the same format as the mutine we wrote changetED(led, state). You can use
the animations you wrote for CIRCO2 by copying the code into this sketch and
changing all the digitaiWrite()'s to changelED()'s. Powerful? Viery. {you'll also
Qur implementation, nead to change a ‘ew other things but follow thw compile errors and |t warks

Replace the 1oop () code wil itsetf out).
int delayTime = 100 //the number of mil)iseconds w

/1o delay A/

mons, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

) \\ http://ardx.org/CIRCO5

4 The Internet

:download:,
breadboard layout sheet
http://ardx.org/BBLS0SS

assembly video
hitp://ardx.orq/VIDEOS




= M US|C' i (CODE (no need to type everything In just click)

-:Piezo Elements:. T e e i
/' ?('Lfr) 2005 0. Cuarcielles for x3
(WHAT WE'RE DOING: L U
To this point we have controlled light, motion, and ¢ mathanatical apnracion; ot {4 nade folloning tne i”‘ﬁ.’r":rlﬂ;‘}“i‘" I
Cimenigh = pariod /2 = 1/ (1 * toneFrequancy) B0t | SRR P T YL TR I O 1R R
electrons. Let's tackle sound next. But sound is an § shire che ditfareat vang hew descrived ac in shesamle: AW o vone conrasmaning o ining
analog phenomena, how will our digital Arduino cope? e """'“"‘§;;|‘"5;’”‘ BT s "’;fEETr:,.L;l;;;,:“qf’di ! h
We will once again rely on its incredible speed which will let it | i i et it '
mimic analog behavior. To do this, we will attach a piezo element to one of the : i il i o R ——
Arduino's digital pins. A piezo element makes a clicking sound each time it is pulsed ! o) R AN oA A oy L o o
with current. If we pulse it at the right frequency (for example 440 times a second to .."pﬁ"’.‘é'., T f'fézzf?*?"* 3+ mp: I8
make the note middle A) these clicks will run together to produce notes. Let's get to ! it ?:3"‘-[! L LR TR ; ”,:5“11 "
experimenting with it and get your Arduino playing "Twinkle Twinkle Little Star", ot long’T 478 "% irten ool | 1w cane 1) ( R '

= 3 \, ikt i
7 THE CIRCUIT: ™ NOT WORKING? (3 t1ngs o oy

et B

@ =N T SN
Parts: Na Sound : : :
' s : Tired of Twinkle Twinkle
CIRC-06 i i s . Given the size and shape of Can’t Think While the Little Star?
J},gi" Breadboard Sheet % ‘P iR vt . it /\ Wire the pieza element it is easy to Melody is Playing? The code is written so you can
x1 Just pull up the piezo element

miss the right holes on the easily add your own songs,
whilst you think, upload your

breadboard. Try double
TR program then plug it back in
checking its placement, get started.

[ Schematic - J J - U

check out the code below Lo

Acduino /s ™
— e MAKING 1T BETTER
Playing with the speed: char names[] = ( ‘c', 'd', ‘e', 'F', ‘g', 'a', 'b',
—/ f 2 ti . i €'
= Piezo The timing for each nate is caiculated based on int tonesf] = [ 1915, 1700, 1519, 1432, 1275, 1136,
== Element vanables, as such we can tweak the sound of each note 1014, 956 };
or the timing. To change the speed of the melody you Compaosing your own melodies:
—d . gnd need to change only one line. The program is pre-set to play "Twinkle Twinkle Little Star'
—  {ground){") int tempo = 300; ---> int tempo = (new #)

however the way it is programmed makes chan the s
Change it to a larger number to slow the melody down, » s i Angall ot it Ehanaing the song

easy. Each song is defined in one int and twi ays, f
. or a smaller number to speed It up. plie R Ee IR I B S A avs: the i

\ J Tuning the notes: length defines the number af notes, the first array
)1 If you are worried about the notes being a little out of notes[] defines each note, and the second beats[]
TR T T 2 tune this can be fixed as well. The notes have been defines how long each note is played. Some Examples:
= S e caiculated based an a formula in the comment block at %};:W‘UQ ";‘j“ Star
sdow b :
Drbaadrd Tt shaet < the top of the program, But to tune individual notes just $:‘z‘rb:::fﬁ‘_ (l "rgqaiquecl{dl N A,
http://ardx,ora/BBLSO6S N adjust their values in the tones [] array up or down ' R g b U ST |
-W:wi;dm \\ until they sound right. (each note is matched by its r‘anv Birthday fu;;t line)
assembly vi : ength =
http:/ [ardx.org/VIDEQE 2% name in the names[] (array ie. ¢ = 1915 ) char notes(] « CLdLFer cde b
int beats[] = 11 ¥ 17 5 53 1 1,1,1,2,4};

MoORE, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

) \ http://ardx.org/CIRC06




.:Button Pressing:.
.:Pushbuttons:.

( WHAT WE'RE DOING:

Up to this point we have focused entirely on outputs, time to
get our Arduino to listen, watch and feel. We'll start with a

simple pushbutton. Wiring up the pushbutton is simple. There is

one component, the pull up resistor, that might seem out of place.
This is included because an Arduino doesn't sense the same way we do (ie button pressed,
button unpressed). Instead it looks at the voltage on the pin and decides whether it is HIGH
or LOW. The button is set up to pull the Arduino's pin LOW when it is pressed, however, when
the button is unpressed the voltage of the pin will float (causing occasional errors). To get the
Arduino to reliably read the pin as HIGH when the button is unpressed, we add the pull up

resistor.

[T HE CIRCUIT:
/ Parts:

) &'ﬁg. CIRC-07 4 2 Pin Header g Pushbutton
'\-tfﬂ'g Breadboard Sheet & x2
s 3 x4
x

/\ Wire

10k Ohm Resistor 330 Ohm Resistor REBLED
& Brown-Black-Orange f‘f] Orange-Orange-Brow: ’ oy
\ I x2 x1
K Schematic
Arduing
pin 2 D‘ni
Arduino “T+5 volts
pin 13
resistor
- {puitup)
/s LED (10K olvm)
%D L::'
S resistor pushbution
? (336G ohm)
—_—
— gnd
[ground) () J

The Internet

sdownload:.
breadboard layout sheet
http://ardx.org/BBLSO7S
sviews,
assembly video
http:/ (ardx.org/VIDEOZ

\ (note: the first example program uses only one of the two buttons) J

KCODE (no need to type everything in just click)
File > Examples > 2.Digital > Button

(example from the great arduino.cc site, check it out for other great ideas)
/Q

* sutton
* by Dojobave <http://www.0i0,org>
® s

* Turns on and off a Tight emitting diode(LED) connected to digital
» Ein 13, when pressing a pushbutton attached to pin 7
‘/ ttp://www.arduino.cc/en/Tutarial/Button

Jint TedPin = 13;
int inputPin = 2;
int val = 0;
void setup() |

/
pinMode(TedPin, oOuTPUT); /
pinModeCinputPin, INPUT); /

// thoose the pin for the LED
// choose the input pin (for a pushbutton)
/ variable for reading the pin status

/ declare LED as output
/ declare pushbutton as input

void Toop(){

val = digitalreadCinputPin); // read input value
if (val == HIGH) { // check if the dnput is MIGH
; dllglt?1wr'itn(ledr’in, Low); // turn LED OFF

else

digitalwrite(ledprin, HIGH); // turn LED ON

(NOT WORKING? (3 things to try)

- R, { N {
Light Not Turning On
The pushbutton is square
and because of this it Is easy
to put it in the wrong way.
Give it a 90 degree twist and
see if it starts working.

Underwhelmed?

No worries these circuits are aff
super stripped dawn to make
playing with the companents

easy, but once you throw them
together the sky Is the Nmit.

Light Not Fading
A bit of a silly mistake we
constantly made, when you
switch from simple on off ta
fading remember ta move the
LED wire from pin 13 to pin 9.

4 )
x|

\; 2 Al o g

On button off button:

The Initial example may be a little underwhelming (ie. [
dan't really need an Arduino to do this), let’s make it a
little mare complicated. One button will turn the LED on
the other will tum the LED off. Change the code to.

int ledPin = 13; // choase the pin for the Leo

// button 1
// burten 2

Fading up and down:
Lets use the buttons to control an analog signal. To do this
you will need to change the wire connecting the LED fagm pin
13 to pin 9, also change this in code.

int TedpPin = 13: ----> iat letdrin = 9;
Next change the loop() code to read.

int value « 0;

wvoid Toop(){
if (digitalreadCinputrint) == Low) [ value--: }
else I‘i (digitalRead (inputPin?) == LoW) [ valuassg |

int inputpinl = 3;
int inputpin2 = 2

vold setup() { .

pinMode( ledrin, ouTPuT); [/ declare LED as output T g
o!_AWJde%inpul:F;nl. INPUTY: // make button 1 an input \:::11: Br;r(‘::;:::l“?v(\val:;m."] 233,
: pirmode(inputring, IWPuUT); // make button 2 an input delayt10); . =0
}

void Joop(){
1F (digrtalnead(inputrind) == Low) |
digitalwrite(Tedpirt, LOW): // turn LED OFF
) elie §F (dig)talread(inputPind) ww LOW)
: digitalwrite(ledein, HIGH), // turn LED ON

Changing fade speed:
1F you would like the LED to fade faster or siower, thers s anly

one line of code that needs rhanqim{;
delay(10); ~--- delay(new #);

l’.lpluad the program to your board, and start toggling the 10 fade faster make the number smaller, slower requiras a
LED on and off. larger number,

)
MAKING IT BETTER ih

Y,

MORE, MORE, MORE:

http://ardx.org/CIRCO7

More details, where to buy more parts, where to ask more questions:




.+ Twisting:.
.:Potentiometers:.

CIRC-08

GODE (no need to type everything in just dick) CI RC- 08
File > Examples > 3.Analog > AnalogInput
(exampie fram the great arduino.cc site, check it out for ather great deas)

/* Anaiog Input

* pemonstrates analog input by reading an analog sensar on analog
* pin 0 and turning on and aff a lignt emitting diode(L€0) connected to
digital pin 13

/WHAT WE'RE DOING:

* The Jmuu:l\z)of time the LED will be on and off depends on the value ohtained by
" e 2 3 # analogRea <
Along with the digital pins, the Arduino also has 6 + Created by David cuarcielles
* Moditied 16 2un 2009
3 - 5 ¢ * By T 4
p|nS Wh'Ch can be Used for analOg 'nput These :/ﬂ¥(ﬁf’7/;23:‘~ﬂl).(.c/u.’l/'!u[nl‘lal/l\lm]oglng)lll
inputs take a voltage (from 0 to 5 volts) and convert : , :
i w : inc ?:3;{:;"1“1;.4; ///’ .y:e;: ;rr:w: ':‘ﬁ“kngl:rJ»o[b([;h( potentiometer
itto a dlgltai number between 0 (0 VOItS) and 1024 (5 VOltS) (10 bits of :::E sensorvalue = 0y /7 ::‘%mu ?op-.mll: the value coming from the sensor
s . 2 y o : /
resolution). A very useful device that exploits these inputs is a potentiometer R L Rl e )
(also called a variable resistor). When it is connected with 5 volts across its
: : T d Yoap(
outer pInNs the middle pin will read some value between 0and5 volts w&enf.ﬂ??“ul vlm|Inqnead(wnsorr'in) 1// read the value from the sensor:
- - g - 4 o | fgitalwrice(ledrin, HIGH // turn the ledpin
dependent on the angle to which it is turned (le. 2.5 volts in the m|ddle) We de dy(i«‘"_ﬂ'\km\urj_ ! /! t.r'a;: the (i)rL'ug:‘ an_ For <sénsorvalues w114 seconds:
xlalwrvte(le(ll'm, LOW) ; // turn the ledPin off:
d\'?ly(ﬂenﬁm‘v‘llm‘): // stop the program for for <sensorvalues milliseconds:

\ can then use the returned values as a variable in our program.

b \L J
ﬁ' HE CIRCUIT: \ /NOT WORKING? (3 things to try) ks

(i B N S
LS : : Sporadically Working Not Working
A (Bl::f;::ard sheet § 2 Pin Header ’ :::(“::'i:“““‘" Wire This is most iikely d\{e toa Make sure you haven't Still Backward
’%@ 7} x4 i slightly dodgy connection with aCC'de”m“V‘l‘-Oﬂ‘”ﬂdCd the You can try operating the
st 330 Ohm Resistor the potentiometer's pins. This leenUometer s wiper to digital eircutti upside/down:
[l YellowLED 77} Orange-Orange-Brown can usuaity be conquered by pin 2 rather than analog pin 2. Sometimes this helps
B it [ xi taping the potentiometer down. (the row of pins beneath the

ﬁ Schematic \ Q 4k power pins) i | y

Arduinio +5 volts
pin 13 Lo /7 \
uino Tr
Potent It analog MAKING IT BE ER
tentiometer
LED gl Threshold switching: Then change the loop code to.
T (nght Sometimes you will want to switch an output when a vaiue void Yoop() ( = )
emitting T R int value » analagread(potein) / 4;
;w,.,' exceeds a certain threshold. To do this with a _analogwrite(ledein, value);
i \ ]
he
9 potenl:ome(.er change the Toap (). code to. Upload the code and watch as your LED fades in relation to
asig ) \ y ;
,'L';?L?ﬁf’éf.’u‘f..i‘éﬂn, v"?ﬁz ‘Zﬁ?é;ném = §12; yaur potentiometer spinning, (Note: the reason we divide the
) iflanalogread(sensorpiny > threshald){ value by 4 is the analogRead() functicn returns a value from 0
__E“——‘—— digitalwrite(ledPin, WIGH);} v
\—— qna else{ digitalwrice(ledPin, Low);} to 1024 (10 bits), and analogWrite() takes 3 value from 0 to
. fyoedi{) } 255 (8 bits
This will cause the LED to turm on when the value is above { )

Controlling a servo:

512 (about halfway), you can adjust the sensitivity by This 15 a really neat exampie and brings & couple of circuits
The Internet changing the threshold value. together. Wire up the servo like you did in CIRC-04, then open
Fading: the example ram Knob (File > Examples > Servo >
~download:, Let's control the brightness of an LED directly from the iy v
breadboard layout sheet N Knob ), then change one line of code.
http: //ardx.orq/BBLSO8S potentiometer, To da this we need to first change the pin int potpin = 0; ---=> int patpin = 2;
Lview:, the LED is connected to. Mave the wire from pin 13 to pin Upload ta your Arduine and then watch as the servo shaft turns
assembly video 9 and change one line in the code, as you turn the potentiometer.
http://ardx,or/VIDEQS \ " 0t Tedrin = 13 25> oe Tedpin = 3 )

MoORE, MORE, MORE:
More details, where to buy more parts, where to ask more questions:

y http:/ /ardx.org/CIRCOS8




.:Light:.
.:Photo Resistors:.

CODE (no need to type everything in just click)

Download the Code from ( http://ardx.org/CODE09 )
(copy the text and paste it inta an empty Arduino Sketch)

CIRC-09

i CIRC-09

/
; =8 :iw!: oy r:u :oll m;nqc the : //output
-~ * intensity of an LED base on the amount o
i: WHAT WEIRE DOING: * light incident on the photo resistor. /*
y : * loop() - this function will start after setup
| Whilst getting input from a potentiometer can be useful / :/ﬁ'mshes and then repeat
| . h 3 ‘ s I
| for human controlled experiments, what do we use {ﬁ: ‘;;;::;i;t:fot";/m Al o void Toop()
L] < - 5 ‘o R ! .
when we want an environmentally controlied ;;g::;z:::y::' is int Tighttevel = analogread(lightrin); Z"‘i?Zﬁ?“m
' N 1t leve
i experiment? We use exactly the same principles but instead jj;:fig'r‘:g:;“::;z; s ”qhwi}a;ﬁf(:; gheievel, 0, 900, 0, 358);
¢ i i i ‘ i i //this is simply a raw sensor JightLevel = constrain(lightiLevel, 0, 255):
) of a potentiometer (twist based resistance) we use a photo resistor (light based e Fisalon Cratectas Tiges i s W L
= X % i n & g 5 3 Y. =
| resistance). The Arduino cannot directly sense resistance (it senses voltage) so we nt Tedein = 95//the pin the LED is connected to | analogwrite(ledvin, Tighttevel); //write the value
o 4 //we are controlling brightness so
5] set up a voltage divider (http://ardx.org/VODI). The exact voltage at the sensing 1w use ‘one of the (P Geis 158
* 2 < //width modulation pins)
| d pin is calculable, but for our purposes (Just sensing relative light) we can y o
7 vo1l setup
it experiment with the values and see what works for us. A low value will occur when (
'] N : pinModa(ledpin, DUTPUT); //sets the led pin to
4 Qwe sensor is well lit while a high value will occur when it is in darkness.
i

/T HE CIRCUIT: \ (NOT WORKING? (3 things to try) B

~ ™) Y 23 ETa
- . o 7 %

fﬁ 7 Dhrte: LED Remains Datk ( 1t Isn't Responding to Still not quite working?

B ‘?ﬁ" _ CIRC-09 2 PinHeader @  Phota-Resistor This Is @ mistake we continue Changes in Light. You may be in a room which is
? L Breaduonrd Sheet “ i oxt O\ Wire to make time and time again, Given that the spacing of the either too bright or dark. Try

i x i ’ : [ i i

r’ sy s B Gt E Yellow LED if only they could make an LED wires on the photo-resistor is mn?lnq. the lights r)rn or off to
¢ l 1 Brown-Black-Orange 'ff’] Orange-Orange-Brov ’.] l: i that worked both ways. Pull it not standard, it is easy to see if this helps. Or if you have
,’;! \ | x1 x1 I up and give it a twist. misplace it. Double check its in a Rashiight near by give that a

1

L . try.

) 3 the right place.

i / Schematic \ \\— J J \ J‘/
Vb Arduino +5 volts \
i o an MAKING IT BETTER
&  resistor Reverse the response: Light controlled servo:

I ~ LED Arduinol Perhaps you would like the opposite response. Don't Let's use our newly found light sensing skills to control a
' \ analog worty we can easily reverse this response just change: servo (and at the same time engage in a little bit of Arduing
it pin0 analogwrite(ledrin, lightLevel); ----» code hacking). Wire up a servo connected to pin 9 (like in
it Togwrite(ledpi i :

1 resistar . resistor analogwrite(ledpin, 255 - lightLevel); CIRC-04). Then open the Knob example program (the same

| {3300hm) 2> {10k ohm) Upload and watch the response change: one we used in CIRC-08) File > Examples > Servo >
i Tt Night light: ' Knoh. vllpbad the code to your board and watch as it works

= g,.,u,,,,,( ) / Rather than controlling the brightniess of the LED in unmadified,
- response to light, let's instead tum it on or off based oy~ U519 the full range of your servo:

You'll notice that the servo will only operate aver a limited

& Gireshold value, Change. thetloon()icode with. portion of its range. This is because with the voltage dividing

void looﬁ()(
int threshold = 300;

The Internet

<download:, ,‘fs,.,,,_nn Read (] ;,,3(:.,- ) > threshold)( drcuit we use rrfc voltage on analog pin 0 will not ';r‘lngL from X
breadboard layout shest N2 Jel ;2‘ talwrite(ledPin, HIGH); 0 to 5 voits but instead between two lesser values (these
http:/[ardx.0org/BBLS0IS digitalwrite(ledpin, Low); values will change based on your setup). To fix this play with E
.;viewzf ! the val = map{val, 0, 1023, 0, 179); line, For hints on what tu
assembly video
http://ardx.org/VIDEOS

» / k) do visit http.4fartuino.cc/eryReference/Map .
MORE, MORE, MORE: \

More details, where to buy more parts, where to ask more questions:

/ http://ardx.org/CIRCO9




(co

. . ODE (no need to type everything in just click)
. Temperature:. pe everything
: p ) Download the Code from ( http://ardx.org/CODE10 )
TMP36 Precision Temperature Sensar:. (copy the text and paste it into an emply Arduina Sketch)
FAR. i o e ke Sty 21 void loop()
b 7 * | Arduino Experimentation Kit Exasple Code | £/ run over and over again
'/' * | CIRC-10 ,: Temperature 3., I {
AR RN F e o> > e e mHh fl emparature = Qetvoltage(temoeraturering;
/WHAT WE'RE DOING: e coptrkea— et iare )

* A simple program to output the current temperature
* to the IDE's debug window
* ¥or more details on this circuit:

J/temperature sensor

What's the next phenomena we will measure with our
Arduino? Temperature. To do this we'll use a rather

complicated IC (integrated circuit) hidden in a package
identical to our P2N2222AG transistors. It has three pin's,

temperature = (tamperature - . 5) * 100;//converting from 10
"

Z/THP3G Pin variables

int temperaturePin - 0;//the analog pin the ™Pi6's
Z/vout pin s connected to
//the rusalution is

J/per degreea wit SO0 mv offset to
/fdugrees ((volatge - 500mv) times

10 d ceavigrade 100)
ground, signal and +5 voits, and is easy to use. It outputs 10 fEEaleYisagree chatigrad Serial printinrenparature) //printing the resuls
f 5 y 2 s ' //negative temperatures an delay(1000); /waiting a second
millivolts per degree centigrade on the signal pin (to allow measuring temperatures below sotico
freezing there is a 500 mV offset eq. 25° € = 750 mV, 0° C = 500mV). To convert this from the void setup() "

Y gervoltage() - returns the voltage an the analog input

—_—

The TMP36 Datasheet:
thtp://ardx.org/TMPBﬁ

digital value to degrees, we will use some of the Arduina's math abilities. Then to display it
we'll use one of the IDE's rather powerful features, the debug window. We'll output the value
over a serial connection to display on the screen. Let's get to it.

One extra note, this circuit uses the Arduino IDE's serial monitor. To open this, first upload the
program then click the button which looks like a square with an antennae.

/"THE CIRCUIT:

/" parts:
. CIRC-10
fﬁ Breadboard Sheet

x1

¥

2 Pin Header
x4

Serfal beqin(9600); //Start the serial cunnection
/iwith the computer
//to view the result open the
J/serial monitar
//1ast button beneath the file
//har (looks like a box with an
//ancenna)

}

e

float getvaltagelint pin)(

milltvalrs

* defined by pin

return (analoghead(pin} * .O04882814) ;//converting from a O

/{ to 0 to 5 voirs
//Ceach 1 reading equals - §

mOT WORKING? (3 things to try)

//ta 1021 digital range
~

f7 N
Nothing Seems to Happen

-
[ Gibberish is Displayed

-
Temperature Yalue is

This program has no outward
indication it is warking. To see
the results you must open the

Arduino IDE's serial monitor.
(instructions on previous page)

This happens because the serial
monitor is receiving data at a
different speed than expected.
To fix this, dick the pull-down
box that reads "*** haud" and

Unchanging
Try pinching the sensor with
your fingers to heat it up or
pressing a bag of ice against it

change it to "9600 baud". L to cool it down,
TMP36
kL S S »

Temperature Sensor Wire
x1 /‘\

A
( Schematiﬁ

¥
5

(MAKING IT BETTER

|
I
i
, Arduino ) Outputting voltage: da this first, revert o the original code then change.
it analog +5 volts This is a simple matter of changing one line. Our serial printin{temperature) ;
[ pin 0 sensor outputs 10mv per degree centigrade so to get & ‘n:rjal]-p(rir;r(teu-pernure). v
{ £ serial.printin(” degrees cencigrade™);
voltage we simply dispiay the result of getVoltage(). The change to the first line means when we next outpue {t
deletothelics  temperature = Ctemperature - .53 *100; i apoearon the same fine, then we add the informative
! %S ;LT‘E: N the chip will have Outputting degrees Fahrenheit: text and a new line
| signal temperature TMP36 printed Again this is a simple change requiring only math. To Changing the serial speed:
i 4 sensar) on it go degrees C —> deqgrees F we use the formula: If you ever wish to outpat a lot of data over the serial line
i (F=C*18)+ 32) time s of the assence. We are currently transmitting at 9600
add the line - < e thi
! e (g';mm“ " R PARA baud but mu‘cn faster speeds are passible. To change this
[ \ - ) _ (({temperature - .5) * 100)*1.8) + 32; change the line: 1
| 1 >

before Serial.printin(remperature);

Serial .begin(9600); ~---> Seria).beqin(115200);
Upioad the sketch tum on the senal monitor, then change ?

‘ & ; .
] /  The Internet \\‘ > R o )

Mare informative output: N P 200 baud i
i Let's add a to the serial output to make what the spe:d rom 9600ubaud tt: 1 l‘;(;) :);n:;l in u:,::‘" down
. (] ns| 5 0
| download:. \is appearing in the Serial Monitor more informative. To AEROR RIS N SRR bt j
” hreadboard fayout sheet
il bttp;/ /ardx.org/BBLS10S
!l view:, A
deo 2 .
ol ; moma, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

// k http://ardx.orq/CIRC10

s

|
l i http:/[ardx.org/VIDELD
i
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.:Larger Loads:.
.:Relays:.

("WHAT WE'RE DOING:

This next circuit is a bit of a test. We combine what we learned
about using transistors in CIRCO3 to control a relay. A relay is
an electrically controlled mechanical switch. Inside the little

plastic box is an electromagnet that, when energized, causes a
switch to trip (often with a very satisfying clicking sound). You can buy relays that vary in size
from a quarter of the size of the one in this kit up to as big as a fridge, each capable of
switching a certain amount of current. They are immensely fun because there is an element of
the physical to them. While all the silicon we've played with to this paint is fun sometimes, you
may just want to wire up a hundred switches to control something magnificent. Relays give you
the ability to dream it up then control it with your Arduino. Now to using today's technology to

LY

N

\Control the past. (The IN4001 diode is acting as a flyback diode, for details on why it's there visit: hitp://ardx.0rg/4001)

G HE CIRCUIT:

Parts:
4 Diode Transistor Relay
4@ Eiff.,,‘,jm Shest ;'“ (1N4001) P2N2222AG (T092) ‘ (SPDT)
i x1 x1 x1
10k Ohm Resistor 330 Ohm Resistor > e PSS D
{f\ Brown-Black-Orange( Orange-Orange-Brown f;l] :;Ilow ﬂ o
x1 x2

* 2 Pin Header
x4

/ Schematic \

Arduing
pin 2

resistor
(10konhm)

Transistor
Basa| PIN2222AG

Coilector] "\ tter

the transistor will have
P2N2222AG printed on It
(some variations will haye

the pin assignment reversed)

The Internet P

sdawnload:,
breadboard layout sheet
http://ardx.org/BBLS11S
aview:.
assembly video

http://ardx.org/VIDELY

e

int Tedpin = 2;
void setup()

pinMode(ledrin, ouTPuT);

\(/m'(l Taop()

Lfl'?l talwrite(ledrin, HIGH);
de

di?it-\lwrite(ledf‘in. Low) ;
de

ay(1000) ;
ay(1000);

Turns on an LED on for onne second,
d ) we use pin 13 because,
0n your Arduino board, it has either a built-in LEO

[/ tEaranwanee

CODE (no need to type everything in just dick)

File > Examples > 1.Basic > Blink
(example from the great arduino.cc site, check it out for other great jdeas)

/'

* 8link

*

* The basic Arduino example.

* then off Ffor one second, and so on...

* depending on

: or a built-in resistor so that you need only an LED.
:/http://www.arduinu.cc/en/Tutnrial/Blink

// run once, when the sketch starts

// sets the digital pin as output

// run over and over again

// sets the LED on
// waits for a second
// sets the LED off
// waits for a second

CHANGE TO PIN 2 **t#ntsssrnn

things to try)

)
~

ﬁvm WORKING? (3
f

e,

Nothing Happens
The example code uses pin 13
and we have the relay
cannected to pin 2. Make sure
you made this change in the
code,

.

No Clicking Sound
The transistor or coil portion of
the ciccuit isn't quite working.
Check the transistor is pluaged
in the right way.

—
( Not Quite Working
The included relays are
designed to be soldered rather
than used in a breadboard. As
such you may need to press it
in to ensure it works (and it

KL J

may pop out occasionaily). J )
.

=

ﬁdAKING IT BETTER

Watch the Back-EMF Pulse
Replace the diode with an LED. You'll see it blink each time it "saubs” the coll valtage spike when it turns off,

Controlling a Motor
In CIRC-03 we controlled a mator using a transistor. However if you want to control a farger motor a relay is a good aption

Ta do this simply remove the red LED, and connect the motor in its place (remember to bypass the 330 Ohm resistor).

ﬂ

moms, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

http://ardx.org/CIRC11

s
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.:Colorful Light:.
.:RGB LEDs:.

"WHAT WE'RE DOING:

When you first started with CIRCO1 you were happy just to
get a red LED blinking away. But you're past that now,

right? You want orange, you want teal, you want aubergine!
Fortunately there's a way to shine multiple colors from a single
LED without having to stack up on every shade of the rainbow. To do this we use a RGB
LED. An RGB LED isn't a single LED it's actually three LEDs in one small package: one
Red, one Green and one Blue. When you turn themn on their light mixes together and you
get other colors. The color you get is a result of the intensity of the individual red, green
and blue LEDs. We control the intensity with Pulse Width Modulation (PWM) which we've
used before to control LED brightness and motor speed.

\_ b
ﬁ HE CIRCUIT: \

/ Parts:
. CIRC-12 ; v e L) Smm RGE LED
i Bredicnrd Shast § 2 Binineae g 5 N Wire

Orange-Orange-Brown

ky} 330 Ohm Resistor

Schematic

Arduino
poll  palo w9

(pub)uoturiod
uaa.b
=2niq

The Internet

sdownload:.
breadboacd layout sheet

R———— -—— "

/(CODE (No need to type everything in Just cick)

Download the Code from (http://ardx.org/CODE12S)
(copy the text and paste it nto an empty Arduino Sketch)

/*Cycles through the calors of a KGE LED*/
// Cycle color from green through to blue

// LED leads connected ta PwM pins for (blueintensity « 0;
const int REC_LED. PIN = 9; blueTntensity <= 45§
const int GREEN | FD_PIN = 10; bluelntensitys=s) {

const int BLUE_LED_PIN = 11, greenintensity = ¢55-hluelntensity;

analogwrite(BLUF _LED_PIN, bluelntensity);
analogwrite(GREEN_LED PIN, greenIntensity),
delay(DISPLAY _TIME)

// Used to srore the current intensity level
inc redrnt-.nsuy = 0;

int greenintensity = 0;

int DlueIntensity = 0;

// rength of time showing each tolor // Cycie cycle from blue through to red
const 0t DISPLAY_TIME = 100; // milliseconds for (redintensity = O}
redintensity <= 255,
vold setupl) { redintensitys=5) (
// No setup required. blueIntensity = 255 redIntensity;
} analogwrite(REQ_LED_PIN, redIntensity);
analogwrite (BLUE_LED_PIN, bluelntensity):
vaid loap() { delay (DISPLAY_TIME) ;
[/ ycle color from red through te green }
for Lgreentntensity = U, }

greenintensity <= 25%
greenIntensity«-=5) [

redintensity = 255-greenlntensity;

analogwrite (GREEN_LED_PIN, chcn!nlenfllv)
analogwe i te CRED_LED_PIN, redIntensity)

\de.av DISPLAY_T lus);
}

(N OoT WORKING? (3 things to try)

—

s N L e N x "o
LED Remains Dark or " Mf:de'“lg R;fdkm 48 Looking For More?
€2 r I 2 within the 3 e 4 .
R = shameless plu
Shows Incorrect Color may be a bit birighter than the . (sha plug) -
With the four pins of tha LED other two. To make your colors If you're looking ta do more
; : mate balanced, use a higher ohin why not check out all the
o el S50 S acios; (. Cde. lovely extra bits and bobs
sometimes easy to misplace analogwrite (RED_LED_PIN, 4 ]
redIntensity); available from
one. Try double checking each to 5 R
: e http:/fwww.SparkFun.com
pin Is where it should be. analogwrite (RED_LED_PIN,
\L > L redintensity/3); i s v
(MAKING IT BETTER
Using HTML-style color codes A land of diffusion
If you're familiar with making web pages you One disadvantage of using a RGB LED made up of
pages y P

might prefer to specify colors using "hex triplets” three separate LEDS to generate our colors 1s that

like you do when you use HTML and CSS. A hex sometimes it's possibie to see the color of the :
triplet specifies a color using a series of letters individual lights. One way to workaround this is to find
and numbers like " #FFO000" for red or a way to make the light more diffuse (or scattered) so
" #800080° for purple. You can learn more about  that the individual colors mix together better. The LED
how this works on Wikipedia supplied with your kit is diffused rather than clear to
{http://ardx.org/HEXCOL) and find a list of help improve the effectiveness of the color mixing. If
colors with their associated hex triplets so you the light still Isn't diffuse enough you can try putting
don't need ta work it out yourself. the LED behind some paper or acrylic; or inside a ping
Downlbaditia code ram: pong ball or palystyrene ball, P
http://ardx.org/RGBMB
N b

mons, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

% http:/ /sparkfun.com/RGB
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.:Measuring Bends:.
.:Flex Sensor:.

("WHAT WE'RE DOING:
In life it's important to be flexible. But what do you do

if you want to measure how flexible an object is? You
use a flex sensor. A flex sensor uses carbon on a strip
of plastic to act like a variable resistor or potentiometer
(CIRC-08) but instead of changing the resistance by turning a knob you change it
by flexing (bending) the component. We use a "voltage divider" again (CIRC-08 &
09) to detect this change in resistance. The sensor bends in one direction and the
more it bends the higher the resistance gets--it has a range from about 10K ohm
to 35K ohm. In this circuit we will use the amount of bend of the flex sensor to

Q)ntrol the position of a servo.

/rHE CIRCUIT:

&
\

Parts:
¢ CIRC-13 i
e ' P d
Eih" Breadboard Sheet ¢ 34 10:Hasuer
x1

: Mini Servo *:, :lPln Header
x1

P i
&

Flex Sensor
x1 /\ Wire

10k Ohm Resistor
Brown-Black-Orange
x1

/ Schematic \

+5 voits
pna
4 = flex
Mini Servo signal ; sensor

analog
! T pin0
black ;
( ) > resistor

;(ICI’ ohm)

gnd —

\. {ground) ()

d

=

/ The Internet

.sdownioad:.
breadboard layout sheet
\ht_t.p_;ugrgz,ggl_ﬁe_ks_lls

@ODE (no need to type everything In just click)

Download the Code from (bttp://ardx.org/CODE13S)
(copy the text and paste it into an empty Arduino Sketch)

// Based on

/ File > Examples > Servo > xnob
// controlling a servo gosition using a
Vi ﬁnrcqtinmetgr {variable resistor)

// by michal rRinott //
<htep://people.interaction-

ivrea.it/m, rinott>

#include <Servo.hs

5ervo myservo, // create servo ohject to
// control a servo
int potpin = 0; // analog pin used to
// connect the
// potentiometer
// variable to read the
//value from the analog pin

int val;

void setup()

Serial.begin(9600) ;
myservo.attach(9);// attaches the servo

\ // servo on pin 9 to the servo object

}
vaid
{

val

loop()

= analogRead(potpin);// reads the value
/ of the potentiometer
//Cvalue between 0 and 1023)

serial.printin(val);

val

= map(val, 50, 300, 0, 179);
// scale it to use it with the servo
// (value between 0 and 180)

myservo.write(val); // sets the servo

del

// according to the
// scaled value

/[ waits for the servo

ay(15);
4 // to get there

(NOT WORKING? ;3 things to try)
( 3

Servo Not Twisting?
Even with colored wires it is
still shockingly easy to plug a
servo in backwards, This might
be the case.

2 =¥ i
( Servo Not Moving As

Expected
The sensor is anly designed

to work in one direction, Try
flexing it the other way.

(where the striped side faces
in on a convex curve)

Servo Moves Once
You may need to madify the
range of values in the call to

the map() function
(details In the making it better

section below)

A e

J
2

e )

GWAKING IT BETTER
Calibrating the Range

While the servo is now mioving chances are its
range isn't quite perfect. To adjust the range we

map(value, fromLow, fromuigh,
toLow, toHigh)

For full details on-how it works:
http://ardx.org/MAP

To calibrate our sensor we can use the debug
window (like in CIRC-11). Open the debug

50) with the value displayed when the sensor is

-

\un bent. Then replace the fromHigh (default

need to change the values in the map () function.

window then replace the FromlLow value (default

ﬂ

300) value with the fully bent vaiue,

Applications

Wi

th sensors the real fun comes in using them in neat

and un-expected ways here are a few of our favorite
flex sensor applications.

One Player Rock Paper Scissors Glove
A glove that lets you play RPS against yourself.
http://ardx.org/RPS

Electronic Plant Brace
Monitor if your plant is bending towards light

and fix it.

http://ardg.orq/BRACE )

MoORE, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

http:/ /sparkfun.com/

L3
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CIRC-14

..:Fancy Sensing:. \ ( _ :
CI Rc_ 14 y g " . [CODE (no need to type everything in just click)

.:Soft Potentiometer:. Download the Code from (http://ardx.org/CODE14S)

(copy the text and paste it into an empty Arduino Sketch)

(”' // CIRC-14 Exampie Code int greeavalue = constrain(
’ , /7 will fade ; Rein  Rb 0. 53 0. 2553 ¢
7 wi ade dan RGB LED from red-Creen-H1ue map(senscrvalae, 0, 512, 0, 255),0,255)
WHAT WE RE DOING- // in relation to the soft pot value

A “soft pot" (short for “soft potentiometer") is like a
reqular potentiometer of the style seen in CIRC-08
except, it's flat, really thin, flexible and doesn't have a

// LED leads connected to Pww pins
LONST At KED PIN = 9; //Red LED Pin / - 5 & 255-0 over 512-1023)
€ONST 1Nt GREEN_LED_PIN = 10. //Green LED Pin int bluevalue canstraind

€onst Nt BLUE_LED_PIN = 11, //Blue LED Pin map(sansorvalue, 512, 1021, O, 255).,0,255);
//calculate the blue value D-255 ovar

the gresn valus (0-255

~ constrair
map{sensarvalue, 512, 1023, 0, 254),0,255);

knob. A potentiometer is also known as a "variable Ll //512-1023
i & i i i i i (fna need for any code here // Display the requested celor
resistor” and for a soft pot the resistance it provides is determined by where ; S g
i i i i logwrite (GREEN_LED_PIN, g value)
pressure is applied. Pressure can be applied with your finger, a stylus or a hard void Toop(y { it bl e R e e

int sensorvalue « analogread(0); ¥
/{read the soft pat

plastic "wiper". By pressing down on various parts of the strip, the resistance

varies from 100 to 10k Ohms allowing you to calculate the relative position on the b e S T n

strip. You can use this to track movement on the softpot or discrete "button style" gadediy 2l R S IS
\presses. In this circuit we'll use it to control the color of an RGB LED. oo et aige D510

J Y,
/ THE CIrcuIT: L NOT WORKING? (3 tings t o | 3
i

' e WY " N\ £ 3
Parts: LED Remains Dark or e oneing Red Bizarre Results
e € red diode within the RGB LED - | P ¥ 2,
CIRC-14 B 6 S RERAED Shows Incorrect Color may be a bit trighter than the The most fke'V celse of this is
;>" Breadboard Sheet é x4 ' x1 /‘\ Wire With the four pins of the LED other two. To make your colors If you're pressing the
x1 more balanced, use a higher ohm

P 1 D otentiometer in more than
50 close together, it's resistor; Or adjust in code. p € more tha

: 330 Ohm Resistor o Tkt N
Soft Potentiometer (M Orange-Orange-Brown sometimes easy to misplace analogWrite{REO_LED_PIN, one position. This is normal

K = e orte, 1y dolbis:checking each redv:";ue): and can actually be used to
pin is where it should be. analogwrite (RED_LED_PIN, credte some neat results, ‘
/Schematic \ - J L redvalue/3); T )
Acduing
L i el +5 voits
resistorg Arduing \
() soft-pot /MAKING IT BETTER
+
EZ % gz 1 e HSB Color (qu, Saturation & Brightness) Now when you use the soft pot you'll notice a much
VAV - Our RGB LED displays colors using RGS color cleaner and fuller fade from red through to violet,
v codes. Howe\‘/er this is often not the easiest way Faux Buttons
i of working with colors (as noted by the less than Because of the way the soft pot warks it can alse be

o

The Internet

~download:,
breadboard layout sheet
http://ardx.0rg /BBLS14S

reader friendly code above). A much more used to make custom buttons. To do this you define a
intuitive system is HSB.
Full Details: .

range of values correspanding o & discrete button.
Use the code snippet below and the debug window to
determine desired values.

http://ardx.org/HSB
To convert from RGB to HSB all that is required is

some slightly complicated math. For an example if(analogread(0) > minvalue &&
5% analogread(0) < maxvalue}{
program visit: buttonaction()

http://ardx.org/CODE14MB
based on www.kasperkamperman.com's original Then cover the soft pot with a drawn/printed button
\ code: http://ardx.org/KASP pattern )

moms, MORE, MORE:

More details, where to buy more parts, where to ask more questions:

\K http://sparkfun.com/
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