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What Are Arduinos
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£9.62 - £24.99

MEGA

£38.50 - £54.00 /f .

£8.94 - £34.07

Amazon.UK Prices — March’15
£25.99 - £53.99
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£1.99 - £13.00
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£38.50 - £54.00

ARDUINO

£8.94 - £34.07
Amazon.UK Prices — March’15
£25.99 - £53.99

ARDUINO
OPEN-SOURCE

Issue: 1.0 Released: 29/09/2015 Tech Tone



Fun Projects:

Hundreds Of Examples On Line!
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Where Do | Start
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Install The IDE... IT’s FREE!

Keypad_N_Buzzer Sketch_File 3x4 | Arduino 1.0.5 =REEE X

File Edit Sketch Tools Help

Keypad_MN_Buzer_Sketch_File_3ud

i ﬁ############################ﬁ############################{:
A (m
A4 Eeypad & Buzzer Sketch File wO.l1 Beta

F

£ Releaged: 24711752014

A

A BEEEERREREE SRR R R RN R R R R R R
A

£f Tests buzzer function and 3 x 4 matrix keypad

Af initialise wariables

int buzzhriwve = §; /4 bu=zzer drive pin

int buzzCnt = 0; J4 buzzer 0N count dowm counter

int codebdctive = 0; [/ define code active pin for loop measur

int keyCol 0 = 30: P
< i | P

Arduing Mega 2560 orMega ADK on COMS

A\ ARDUINO
M- OPEN - SOURCE
" COMMUNITY

Buy an Arduino board ( £5 - £15)

Go to the Arduino web site
http://www.arduino.cc/

Download and install the Arduino IDE

Runs on Windows, Mac iOS, Linux

Install USB port drivers

Open a sample Sketch program
Send it to your Arduino via USB
Test the code
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Lots Of FREE code!

lliich — « Over 260 examples to try:
Edit Sketch Tools Help
.
New Culen * Flashing LED’s
Open... Ctrl+0
Sketchbook : : ° Play tunes
Examples ) 01,Basics E AnalogReadSerial . .
Close Chrl+ W | 02Digital A BareMinimum ° Read | ng joyst|CkS
Save Cirl+5 03.Analog L] Blink [ e o N
Save As... Ctrl+Shift+5 04.Communication § DigitalReadSerial L d DrIVI ng Dlsplays
Upload Ctrl+U 05.Control L Fade
Upload Using Programmer  Ctrl+ Shift+ U 06.5ensors ' ReadAnalogVoltage | ¢ GS M CO m m S
. 07.Display L4
E:i: e E::: ih R 08.5trings L4 ¢ Etc ecse
| 09.USB LS
Preferences Ctrl+ Cornma 10.5tarterkit L4
s i M i * Try the code
Audio L4
Bridge » e Study the code
EEPROM LS
_ » * Learn from the experts
Ethernet L4
Firmata
GSM
LiguidCrystal
Robot Control
Robot Motor
Scheduler
SD
Servo
SoftwareSerial
5P1
Stepper
TFT
Arduino bMeg USBHost
WiFi
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Just Blink!

]

Blink | Arduinc 1.6.1

g

*

i
volid setup () {

J4 the loop function runs over and over again forever
wo

File Edit Sketch Tools Help

Elink

Elink
Turns on an LED on for ones second, then off for one second, repeatedly.

Mozt Arduinos have an on-board LED you can control. On the Uno and
Leonardo, it iz attached to digital pin 13. IE wou're wunsure wvhat
pin the on-board LED is comnected Lo on vour Arduino model, check
the documentation at http://farduino.cc

This example code is in the public domain.

modified & May 2014
by Secott Fitzgerald

‘

’

the setup function runs once when you press reset or power the board

A/ initialize digital pin 13 as an output.
pinMods {13, OUTPUT)

id loop () {

digitalWrite (13, HIGH): J¢ turn the LED on (HIGH is the voltage lewel)
delay(1000); J4 walt for a second

digitalWrite (13, LOW): A4 turn the LED off by waking the woltage LOW
delay(1000) ; J4 wait for a second

| »

Arduing hega orfdeg

ARDUINO
B OPEN-SOURCE
" COMMUNITY

Built in test LED
Make code adjustments

* Frequency
* Cadence (ON/OFF)

Other IDE’s available!
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Breadboard Circuits
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Code + Power R
via USB <

L I
T
e = w
T
e
W
-
-

DC Power Wee sy gL e\ ‘ﬁ"&{:‘g:
e ’_r 1__.r d71% nE BomE W

oV Baaza winwa ®

*  Circuit diagrams on the internet

*  YouTube Videos too
*  Helpful descriptions - How Things Work

All for FREE — open source
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Arduino Kits:

Prototype Shield

v e

Button

Flame

sensor

74HC595

i

Resisto

L ARDUINO
~ OPEN-SOURCE
COMMUNITY

£17.93 - £83.75

i %o R3
Eﬁlllnl

Photocell

Red LED Blue LED E

QICCOOM
& Geeee -

Button Buzzer

1602LCD

SUNFOUNDER

960600060 .
06000000
0000000

From knowing ta utilizing for Arduing Beginnar
MAEKE IT EASY MAKE IT FUN

4*4 Keypad

Project Book

Contents:

Arduino UNO
Prototype Shield
LCD display
LEDs & 7-Segment
LDR’s & Buzzers
Switches & Relays
Servo
Keypad
Project Book
CD - Sketches

Tech
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What About
Complex Projects
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Use Ardulno Sensors:

Examples:
* Distance (Ultrasonic)
) * Acceleration
Two-color commoncathode LED  photo resistor sensor e Tem per ature
# ﬂ * Humidity
i e e Shock & Tilt
* Light
e Current (Hall)
* Obstacle
* Tracking
* Infrared Tx & Rx
* Keypad
* Touch
. * Joysticks
@ * Rotary Encoders
et e Rain Detector

Knock sensor

Laser-transmit

i |

Infrared-receiver

Passiver buzzer <

LED

18B20 Temperature Sensor Rotate-encode

L&

Magnetic spring

Colorful Auto-flash Hall sensor

0006000
0600060

00600000
And...
Remote controller 4 X 4Keypad
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Use Arduino Shields:

Examples:

* Prototyping

* Relay modules
* Keypads

* Motor Drive

e LCD Displays

* Ethernet

e Multi-function
 MP3 Players
 GPS

e 2.4 GHz WiFi
e GSM
* Etc...
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What Products Use
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Products:

0 |

[BRRRE MO0

ARDUINO

ARDUINO
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Products:
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Products:

_mindstTorms
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Are % Related To VEX
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Motor

Gyro Distance

Color Touch LED Bumper Switch

ARDUINO
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ARDUINO

Distance

Color Touch LED Bumper Switch

ARDUINO
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& ROBOTC

! File Edit View Robot Window Help

& oy . " . Dk
ASHE @ o A S =g Bop s =

i an ' ' || Detect Proximity - 12 Color Mode.c Debug Status Refrash

g . 21 i Continuous
{ 22 // Display value of the color on the LCD scr l phan I]Suspend” Step ] 1 J
Ej € Constructs 23 1f{getColorli2Color (colorbDecector) == colorRef
a1 Math

24 {
é Motors 25
=1 Sensors 26 1

|E:;-Crn1or5msot 27 else if(getColori2Color (colorDecector) == ca
i -getCelorl2Color{nDevicelndex); 28 i
getCelorAdvanced(nDevicelndex, pInfo); z9 displayTextLine(1l, "Blue Colored Object™):
getColorGrayscale(nDevicelndex); 30 }
getCelorHueValue(nDevicelnde); 3 else if({getColori2Color (colorDecector) == colorGreen) //Color 3
getColorMode(nDevicelndex); 32 {
getColorProximityEvent{nDevicelndex); 33 displayTextLine{l, "Green Coloxed Object"):
getCaolorProvimityEventThresheld{nDevicelndex); 34 }
getColorProximityValue(nDevicelndex); 35 else
getColorRawValue{nDevicelndex); 38 { i 4
getColorSaturationValue(nDevicelndex); 37 displayTextline(l, "Some Other Color"):
getCelorValue(nDevicelndex); S !

39
3 . h
H SElCOIUI'MDde(lrIDEVICdI'IdEK o urT“:_ie], 40 //5et your color proximicy chreshold to say if we're close or far away from an obj

[ Clear Al ‘ I_Shuw PC]

displayTextLine(l, "Red Colored Cbhject"):

VEX-IQ Remote Screen 41 //To learn what values you get, we'll also print the proximity value to ths LCD sg
42 if(getColorProximityValue (coclozDetecter) > 200)

43 i

44 displayTextline (2, "Decected Cloae");:

45 displayTextLline(3, "Proximity Value: %d", getColorProximityValue (colorDecector))
46 ]

47 alse

48 {

l=er Display y 48 displayTextline(2, "Decected Far Zway"):

50 | displayTextLine i3, "Proximitv Value: %d", agetColorProximitvValue (colozDetectoz)) ™
reen Colored Obdect 10 | :
Petected Far Awag v

roximita Ualue: 121

time:

= 3 1:52.715sec
EExit J | 1:50213 520
; 152715 sec
Timer2 1:52.715 sec
Timerd 1:52.715 sec
Timerd 152 75sec

=]

QErrors | Global Variables Local Variables Sensors |11mers|

e — T — Robot VEX-IQ COM3 Detect Proximity - 12 Color Mode.c  RAY Mo compile errors Ln33, Col .

ARDUINO
OPEN-SOURCE
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++

ARDUINO

— 1Ol x|
File = Edit Source Refactor  Mavigate = Search Project AVR Run  Window Help
=) AR ; = 7 ; = = L f
|5 - o | |g-s-g-¢-|&a-8-|[s-0-a-|sac v-| = [ oicr
= o . TP o - = = O= S =
> 8 |[ [€ main.cpp &2 L€} wiring_digital.c \I [} wiring.c \I [} arduino.h \I O[5z o &2 El T\I 1 8
= <}==’=>| o |/£4 Build and flashed +to Duemilanove board from Eclipse by following the instructions at: =] lﬂz = QS o 3 | o
= - - /4 http:/shorrorcoding.altervista.org/arduino-development-with-eclipse-a-step-by-step-tutorial-to-th! -
~ ArdioEare J// (Minor updates left in the comments section at that web address.) el Ndlj"”o‘_h
(=3 TestProject /17 April 2812, Ed skinner @ ledrin :int
&  cydeTime : int
¥l |// TODO Figure out how to create new projects from this one (clone it) oo = @  setup(: ovoid
®  loop{) : vaoid
#include <Arduino.h> ©  main(void) : int

int ledPin = 13; // LED connected to digital pin 13
int cycleTime = 258;// Quarter second period

ff The setup() method runs cnce, when the sketch starts
wvoid setup() {
// Initialize the digital pin as an output:
pinMode(ledPin, OQUTPUT);

ff The loeop() method runs owver and over again,
ff as long as the Arduying has power

wvoid loop() {
digitalWrite(ledPin, HIGH); // Set the LED on
delay(cycleTime>>1); ff weit a half cycle
digitalWrite(ledPin, LOW); // Set the LED off
delay(cycleTime>>1); £ Wait a half cycle

int main{wvoid) {
init();
setup();

while{true) {
1oop();

COT Build Conscle [Ardl_u:noCorE}'

-MFUCDC.d™ -MT"CDC.d" -c -0 "CDC.o :farduino-1.8.1/hardware/arduino/cores/arduino/CDC.cpp
Finished building: E:/arduino-1.8.1/hardware/arduino/cores/arduino/CDC.cpp

Building file: E:/arduino-1.@&.l/hardware/arduino/cores/arduino/HID.cpp

Invoking: AVR C4++ Compiler

favr-g++ -I"E:harduino-1.8.1\hardwareharduinoicoresiarduino” -I"E:\arduinc-1.8.1\hardwareharduino\variantsi\standard” -Wall -0s
-fpack-struct -fshort-enums -funsigned-char -funsigned-bitfields -frno-exceptions -mmcu=atmega328p -DF_CPU=1682@@28UL -MMD -MP
-MF"HID.d” -MT"HID.d" -c -o "HID.o" “E:/farduino-1.8.1/hardwarefarduino/cores/arduino/HID.cpp™

A Ll

[l == TestProject: | Build Project: (1%) =

ARDUINO
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F%Wﬂ/4 VEX

) Ce\Riobothdesh'flowolExampleshArmipat] ChAanmbot 10 2.fo® - Flowaol 4 )
File  Semingi  Ede Help
SRS\ REXY o
Bl =P = v
O © B[] xy e
I@ Stait (SwTumamcoow)  (SbRaisabemp ) (SubRaisefomo ) Sub Gosn v ) (aub Tumamacw ) (Sublossrtopa ) Sub Lowsi VEX 10 (il Y
| | - Cornected
| | [Br  ChkteDeesizad
Tum Elbew 1d Tum Elon 13 Tum TumEETs Tum chaw rev Tum El Birbedt S
@ T I,':'", " T“""J;:;‘H‘; B% 1650 D% 000 EUL“';“'CDT‘" fd 205 300 205 1650 BO%: 3 =
WA e L] S mwmt, shodld. Bawait, Shauld. el Bt Bwait, Shoudd Bawalt, She ; Tﬂ:
e
] k. 1 E 4 Pori4
im Touch = an? Ls Uit en? (= 3 ( e 3 stan Joo(__ s ) (__ smem ) ( Sl | = ERaN RS
5 [T
{C} b 7 et} |
O ] PFast
Tu i B
T Fumtsble off rm 0
b} shouder 4
i 1L Temishle v
| E}J J Using Color Sensor to sort blocks 12 e e
T Sub Clase claw [ Stap 1 Globad Variatles ' 2
— Sk 1
l VEX I Options Ex ek ]
Suh Raise Aett u
from pas 1 JEN I e, ) R ) Sl L
| EE— COM17 VEX US6 s poel 5 gate ¢
L f%ﬁﬂf 4 e
1s Colar u}"‘ o (W Py Josyicic
1 Lom Jopticke
Dorardngcind Program 1 w
Zush Tum Eab Tiom —
amm o8 am oW x 2 Ciarnecied Fregranm. S d -
o [7] Enaba Flams Chdoad and Flaem Araiog semssra
L=t ot & Let Shat @
-Gt A+ 1 =5ktl =1
Tz slota = 17 f’fsﬁa-:*‘j_:’”—r{;i
.,-'-""'-FF -
L =3 -
L I O || Cwes
P 0 o RN | %qﬁ 1055 v
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etrantd] O

ARDUINO

Turn LED on

¥

Delay 1

ARDUINO
OPEN-SOURCE

Issue: 1.0

A & w O WA Wb R o= S

Arduino

[E
Ef |=—— Connected

& Click ko Download
Qutput 0
Output 1
Output 2
Output 3
Output 4
Qutput 3
Output 6
Output 7
Output 8
Output 9

Output 10
Output 11
Output 12

Val o
Val 1
Wal 2
Wal 3
Val 4
Val 5

%8 o

19,4 %
194 %
19.4 %
19.5 %
15.6 %
19.5 %

-
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[Jel 4 HELLO and return

turn motor R4 bymdeg

| Q- v
turn motorm for sec

current direction
current velocity

current encoder

=

urn motor

462" (current encoder ) <(@ETTH
I turn motorm L

MUDKIE

ARDUINO
OPEN - SOURCE
COMMUNITY

11l

%
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MODKIT) - OO

ARDUINO

! analogiEsd .

l_-—_ﬂ

A T

[ digitaliritollE it L g

Salay |
S B -

digitaivrite it itg B g

. !

#m Pragramml

ﬂigitalﬁrim m!

B paakarSetup

|:r.'|; 1ok

-
x

RE

Operators

Davies..

It

bles  Quipnt

Vorlable

|
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imagine

program

Motion Control
Looks Sensing
Sound Operators

Pan Variables

move (I steps
turn (& degraes

turn & degrees

point in direction Elkg

point towards |

g0 to x: B
go b I

glide secs to x: BB}

change x by
set = to [
change y by

set y to (@)

on edge, bounca

diraction

ARDUINO
OPEN-SOURCE
COMMUNITY

| Spritel

Scripts

| move steps
| torn & ) degrees

] next costume

i beats

or (B beats

play note for beats

mervn fT0) stops
trn 3 13 degreas

turn 4 (D dearees

paint in direction {15

point towards

ae tox ED) v EED
4o ta

giide |} secs to 3 €D n @ED

change x by )
sat x to @}
changs y by §)

sety to [
edge, bounce play drum ERJ for () brats

|8l * position

| v pos

[ dorection
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Make it Digital
BBC launches flagship UK-wide initiative to inspire a new
generation with digital technology

i

T

BBC will give a personal coding
device free to every child in year 7
across the country - 1 million
devices in total — in autumn 2015.

(BIB|C

U’TQQ will be launching a talent

show called 'Girls Can Code’.

N B Glustooth®
Srrvart
antenng

E Battery
cannectar

16 |

A wearable device that is easy to
code.

Complimentary to the Arduino and

. 2 programmab’s 20 pi Micrg-USE
i pin edge connecior
Ra S p b er ry P l. 3 digitalianalogue e Gornpetes
InpUaURLT nni — | Pawer port Arcelerometer and compass
okl 2 INCPAdually |
GfEJ 4 programmable LEDs Ground back port 32-bit ARME Cortex™ MO CPU with
MiCroroIk Blustooth Low Ensrgy
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ARDUINO

Fully
Transferrable
STEM
Skills!

-y
4

9

El

R

p I 11

o —wme = I
= 1l ==
. =
R, ARDUINO
~ OPEN-SOURCE
COMMUNITY
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Arduino Benefits:

* Very Low Cost & easy to acquire
* Reusable, over and over
e Use at School and at Home
* You Learn:
* How To Apply STEM Skills
* About Microcontrollers
* How To Code In C++
* About Electronic Circuits
* How To Specify & Test ideas
* About Constraints & Budgets
* Create Unique Solutions
* Develop Engineering Skill
» Skills that are very transferrable

You Have Fun!

ARDUINO
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