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Introduction to

ARDUINOGCO®

How to use electronics to make your projects
better!

Presentation: http://wiki.nottinghack.co.uk/wiki/Arduino101
Software: http://arduino.cc/en/Main/Software



http://wiki.nottinghack.co.uk/wiki/Arduino101
http://arduino.cc/en/Main/Software
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Programming

Blink | Arduino 1.0.1 = E=R(tx=

File Edit Sketch Tools Help

Blink

e Arduino IDE | A

Elink
Tuins orn arn LED on for one second, then off for one second, repeatedly.
(Integrated | - L
This example code iz in the public domain.
L
Development

A4 Pin 13 has an LED comnmected on most Arduine boards.

EﬂVlronment) 4/ give it a name:

int led = 13;

A4 the setup routine runs once when you press reset:
vold setup () {

* Program is }

A4 the loop routine runs ower and owver again forewver:

volid loop () {
( a ‘ a digicalWrite(led, HIGH): Sf tarn the LED on (HIGH iz the woltage lewel)

delay(1000) ; F4 wait for a second

il 12 digitalWrite(led, LOW): S/ tarn the LED off by making the woltage LOW
S et‘ delay(1000) S4 wait for a second

4 initialize the digital pikh as an output.
pinMode (led, OUTPUT):

Arduino Nano v ATmegals




Programming 2

13

Variables : Named places (think “labelled boxes”)
to store data like numbers, text, true/false.

Statement: A single line of code that does one job.

ntled = 13;
/e b

Datatype Name Initial Value Semicolon

Functions: Named blocks of statements that perform a particular job

int getNewSensorValue(void)

{ Input :
int value = analogRead(3); ~ANPUt . Einction  Qutput

value = value * 4;
return value;




Blink a LED

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

void setup() // run once, when the sketch starts

{
pinMode(ledPin, OUTPUT); // sets the digital pin as output

}

void loop() // run over and over again

{
digitalWrite(ledPin, HIGH); // sets the LED on

delay(1000); // waits for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(1000); // waits for a second

}




int ledPin = 13;

void setup()

{

}

\Y

{

pinMode(ledPin, OUTPUT);
Serial.begin(9600);

oid loop()

digitalWrite(ledPin, HIGH);
Serial.printIn(“LED on”);
delay(1000);
digitalWrite(ledPin, LOW);
Serial.printin(“LED off"”);
delay(1000);

Serial monitor

// LED connected to digital pin 13
// run once, when the sketch starts
/| sets the digital pin as output

// start the serial port at 9600 baud
// run over and over again

/| sets the LED on

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

// waits for a second



Electrical concepts

Resistor
(Ohms)

?

Squeezmg = Resistance
| G
Height f

(or Pressure)
= \oltage

LED

Flow rate = Current
Current

(Amps)



e Components

Resistor Diode E ‘




Resistor colour codes

25k Fgeg

a0k Tiw

2760 Xo5og

Talerance

ti‘ﬂ% ill.l'r

Multiplier
u u u 1 Siluer

1zt Digit  2nd Digit

Temperature
Coeflicieni

+0.5%
*+0.25%
*0.1%

From: http://www.michaels-electronics-lessons.com/
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Breadboard
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Two short blinks and one long blink

Alter the blink frequency
Blink both LEDs alternately

t ledPin =7

Alter the previous s
t ledPin = 13

Exercises

in
to
in
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Switch controlling LED

Q.
5 >
© = 22
> w.\.h -
m hP P - -
c —
= 23 S 3
0 T_Ww = ®©
Q w_ hb\ m
N g . o
o _m.mU e%D.M
n o L
o Aoz mDInLW
t — —
0n Umnr an.mm;
~N - L e Oo o
. -~ £ 005 2 -850
mi Y an z Il o2
— =2 = Vaoqg o
o = QO 7 ~ C - - -
cs £ 5 g9 o v 3=z=
o £ O O, O Q TL S5
- — - — t O
9z 2z 0w Zwuz = JLce
- 0n n o cwnc ko) rwa.nlv
rTrE E ©o oo O XD
=5 £ S < ~ S W ~n




Exercise

Blink the LED twice each time the switch is pressed.

Hint use an “if” statement

If (switchvalue == LOW)

{
... code to blink LED twice ...

}



Motors and relays

These devices need more current than the Arduino can
supply.

We use a transistor to increase the current available.
Transistor acts as a Arduino controlled switch.

Need protection from inductive loads (usually wound
coils such as motors and relays).

NPN Bipolar and N-channel MOSFET are commonly
used with the Arduino.

Voltage of the load (motors, etc.) can be higher than
Arduino voltage.



NPN Bipolar transistor

15w

magnet coil

o diode

collectar

Arduino 5V
signal

current limiting
resistor ' emitter




Voltage controlled device

R3 ensures that the MOSFET turns
off if the input is disconnected

N-channel MOSFET

+24V

B3

N-Channel
MOSFET

+5 digital IN




Speed control
Pulse Width Modulation (PWM)

Drives motor at full

voltage. [ 0m = High Lavel Ol = Low Level

. . . 1[’%
This gives high
torque even at low
speeds.
Used on Arduino | -
pins 3, 5, 6, 9, 10,
11 - E— E— E— E—
Code: | -
analogWrite(pin,value);
Value 0 - 255
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9 Reading analog signals

* Arduino has 6 analog inputs

« Read with:
— int value = analogRead(pin);
— Pin is 0-5 or AO-A5

—Value from 0 to 1023 representing
voltage of 0-5V



Potentiometer
(variable resistor)

Speed control using potentiometer

void setup() {
pinMode(9, OUTPUT);

}

void loop() {
int light = analogRead(5);
analogWrite(9, light/4);

}

Potentiometer
electrical symbols



Light dependent resistor
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Challenges!

 “Knightrider” LEDs
 Colour changing RGB LED

* Traffic lights (single set, or perhaps two sets with a
pelican crossing?)

 Make some noise! (play a tune, or perhaps create a
“light Theremin”? Hint: use LDR and tone() function)

* Line following robot

* Your own project?
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