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hat is i1?

It's a family of user-friendly
microcontrollers that can

Kautomate electronics projects!




The Microcontroller

A compact Integrated Circuit
(IC) designed to control
operations in an embedded
system (circuit board). It's made
of three major parts:

Processor (CPU)

e Memory

e Input and Output (I/O)
ports/devices
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Why use one?

[ Cheap &

Compact } [ Easy to }

program Automates

tasks




The Arduino Uno

ICSP for Atmega 16U »

Digital 1/0
Reset Button »
: Built in LED
USB Connector o | RX TX Leds
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The Arduino IDE

(Integrated Development Environment)

(o)
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Connecting to the Arduino

Program Arduinos via a USB serial connection and the Arduino IDE

@
ARDUINO

5| g NS W [S]S ]SS R[S [W] [ S]]
5 i o W D R
A T LRI
"Rl .. 30 DIGITAL (Pwh ~) F &
= L
e . 1™ Oon
" Pax INO
— s
@ i §
-
— .




o O

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+]
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

p WiFi101 / WiFiNINA Firmware Updater
//creatin

off Board: "Arduino Uno” > Boards Manager...
Port > Adafruit nRF52 Boards >
Get Board Info Arduino AVR Boards > Arduino Yan
Programmer: “BusPirate as ISP" > : Ardu!no L = P
ora Arduino Duemilanove or Diecimila
Burn Bootloader K
yelrowtzoo;tov; 977 Arduino Nano
green(0,255,0) ; Arduino Mega or Mega 2560
aqua (0, 255, 100) ; Sl eis K
Arduino Leonardo
cyan(0,100,255); Arduino Leonardo ETH
violet:(175;0;:255) ; Arduino Micro
rose (255,0,100) ; Arduino Esplora
Arduino Mini
. Arduino Ethernet
fire(255,85,25) ; i
Arduino Fio
candle (255,147,41); Arduino BT
fortywt (255,197,100) ; LilyPad Arduino USB
halogen (255,214,150) ; LilyPad Arduino

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

Adafruit Circuit Playground
Arduino Yan Mini

Arduino Industrial 101

* clr_head, * temp_head;

Linino One
Arduino Uno WiFi

Tools > Board > Arduino AVR > Arduino Uno
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File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch

plunger-comled Fix Encoding & Reload

o]

Fincinde Manage Libraries... Ctrl+Shift+1
’fll"‘ Z1Ce Serial Monitor Ctrl+Shift+M
#include Serial Plotter Ctrl+Shift+L

X WIiFi101 / WiFiNINA Firmware Updater
//creatin

color off Board: “Arduino Uno” >
Port: "COM4 (Arduino Uno)" >
Get Board Info BLE
- I ) CNCAO
ord Programmler: BusPirate as ISP’ bl ehcBD
yoi B comz
g n(0,255,0); ~  COM4 (Arduino Uno)
COM7
aqua (0,255,100) ; o

cyan(0,100,255) ; Ccom9
r ioTet (17.9:,/0,:255)%
rose (255,0,100) ;

£i¥e!(255,85,25) &
candle (255,147,41) ;
fortywt (255,197,100) ;
Color halogen(255,214,150);

* clr_head, * temp_head;

Arduino Uno on COM4

Tools > Port > COMx (Arduino Uno)
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Programming with Arduino

sketch_feb14a

void setup() 1 Setup() function runs

// put your setup code here, to run once:
once on power-up
}

void loop () {
// put your main code here, to run repeatedly:

} Loop() function runs

right after Setup() over

and over until power-off
or an error

(& )
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Program Workflow

Update internal
variables

Increment intemal
counters
Declare Variables

and Constants

Check inputs

Update Output
Devices

1T
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Getting Started

On vour own

/Visit the Arduino

website to install the
Arduino IDE. Select
your operating system
and follow installation
instructions.

...OR code online with

\irduino Cloud! /

Right Now

NVe don’t have that
many Arduinos :(

So...

Visit Tinkercad to

simulate Arduino circuits

online!

N

/



https://www.arduino.cc/en/Main/Software
https://www.arduino.cc/en/Main/Software
https://create.arduino.cc/editor
https://www.tinkercad.com/
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Programming Reference

Check out the arduino reference page to learn about all the
functionalities provided by arduino.
https://www.arduino.cc/reference/



https://www.arduino.cc/reference/en/
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Project 1 - Blink

Arduino Uno R3 Text v Yy @2 A\ 1(Al

1 // C++ code

//

3 void setup()

4 {

5 pinMode (LED BUILTIN, OUTPUT) ;
}

void loop ()
9 I
11 digitalWrite(LED_BUILTIN, HIGH) ;
' delay(1000); // Wait for 1000 millisecond(s)
digitalWrite(LED_BUILTIN, LOW) ;
delay(1000); // Wait for 1000 millisecond(s)

No need to write anything - the code should already be there!
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Digital Signals

~

TTL Levels set the voltage ranges Devices may use different
that devices agree correspond to TTL standards!
digital HIGH or LOW.

N /

- 277 - LVTTL (Low Voltage TTL)
oV 0.8V 2V 3.3V
oV 0.8V 2V oV
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Digital Input/Output
digitalRead(pin)

/pin = the digital pin # to read from
Returns: HIGH or LOW voltage seen at pin
ex. val = digitalRead(7);

~

X1
1
2dsDl

= TR i
digitalWrite(pin,value) 3-’8  Jmen
/pin = the digital pin # to write to N = ;.’ E:EM?
value = digital value to write to pin g} ::::.;:
(must be either HIGH or LOW) L1 [ e —
ex. digitalWrite(13, HIGH); x o
S g ( ) Y.




The Breadboard

e Pre-connects groups of
headers that accept
wires and leads

e Allows prototyping
without soldering!

Circuit

Area ?:?-\r——

Power /;T;('

Rails Channel




Project 2 - LED Buttion

int butkeonPin = 37
int ledPin = 4;

void setup () {
pinMode (buttonPin, INPUT) ;
pinMode (ledPin, OUTPUT) ;

}

void loop () {
bool buttonStatus;
1f (digitalRead (buttonPin) == HIGH)
buttonStatus = 1; BTN1 ED!ZE:

else sy R1
buttonStatus = 0; — 1kQ EERz
digitalWrite (ledPin, buttonStatus);

delay (10) ;



https://www.tinkercad.com/things/jIhMJ4poBRq-led-button?sharecode=yAVKDAXmG26EIvsATvQ2LuBXqm0XT-FVFUHZ8hWhJl8

[T] 1[N}
K| Surprising Densor H = Q
C|AlD ﬂ

cr DO . B s

Text - k2 A"‘:“‘\' 1 (Arduino Uno R3) «

int buttonPin = 3;
int ledPin = 4;

\ ) ¢ void setup() {
; pinMode (buttonPin, INPUT) ;
e R R R T : pinMode (1ledPin, OUTPUT) ;
pr— T RE T IRRR R PR PR SRR ST N 7
e |l -ee-- l~?me::nsw'f‘cstz::ﬁ:nz:E }
.= OO (NO g | void loop() {
SR IO < SRS O] bool buttonStatus;

& if (digitalRead (buttonPin) == HIGH)
buttonStatus = 1;
else
buttonStatus = 0;
i digitalWrite (ledPin, buttonStatus):;
R S . . delay(l())’-

abcde

R serial Monitor 2
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Analog Signals

e Continuous and organic - “real life”

e Turned into digital data with an Analog-Digital Converter (ADC)

Music is recorded ,
— 10kHz Reference Analog Signal

— Sampling at 44 .1kHz (CD-DA)
— Sampling at 192kHz (DvD-Audio)

7/

Data stored on computer X—

Music is played
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The ADC

e |t converts voltage measurements into a 10-bit digital value
between 0 and 1023

e The Arduino Uno has six ADCs at pins AO-Ab5

e The Arduino Uno does not have any DACs

..... void setup () {

e b4 int ADCvalue = 0;

EEEEE // initialize serial communication at 9600 baud rate
DL d L Serial.begin (9600) ;

e )

I void loop() {

.... // Read the analog value from pin A0

----- int ADCvalue = analogRead (AO0);

""" / print the value at serial monitor
""" Serial.println (ADCvalue) ;
delay (100) ; // delay in between reads for stabilit

fritzing :



Serial Communication

e Arduino uses the Serial/lUART
communication protocol

e The Arduino’s Serial Library
lets the arduino “talk” to a
computer through the Arduino
IDE serial monitor!

e We use commands to control
what the Arduino sends

Serial refers to data

transferred one bit at

a time

Idle

Start Bit

Data

7 Bit ASCII Code

Parity

Stop Bit

Idle
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Serial Commands
Serial.begin(speed)

[speed = bitrate of usb communication (use 9600) }

Serial.print(string)

[string = text or variable to write to serial monitor }

Serial.println(string)

[string = text or variable to write to serial monitor WITH a new line }




‘ b P}"H"- mulatior ’ Send To [€7) code [ P Start at Send To
Text v ¥ Start / stop simulation [gloR=lc) S Text - RN~ Start/stop simulation [ICRZE)IR

void setup() { void setup() {
Serial.begin (9600) ; Serial.begin(9600) ;
} }
void loop () { void loop() {
Serial.print ("Hi there!"); Serial.println("Hi there!");
7 delay (500) ; delay (500) ;
} }

D Serial Monitor > ™R Serial Monitor >

Clear FV] Clear H?u
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° Wiper — |
Potentiometers - o
These variable resistor dividers can change the Strip |
center pin (wiper) voltage as you turn the knob!

Pins —

A pot’s written value is the resistance between
the outer pins.
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Dividing Voltages

A main use of pots is in voltage dividers. These use the ratio
between two resistances to get a fraction of a supplied voltage.

R1

>‘5"\’; <i'> o ORMR2Z S V — V

R2

)




Project 3 - Serial Pot

int potPin = AQ0;

void setup () {

4 Serial.begin (9600) ;

pinMode (potPin, INPUT) ;
}

void loop () {

int potVal = analogRead (potPin);
")

Serial.print ("Pot Value:
Serdal.println (petVal);
delay (10) ;

}

A
5V

10k

pot pin



https://www.tinkercad.com/things/5QJLxX3P8nU-serial-potentiometer?sharecode=l3xuCT80Q0KsGECKAHUlD4jIrc7Hq0CUhZKNHs6Y3z0
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A|D]

Surprising Densor E F = Q
«r D@ 8 —- 7 e [
Text v R 2 Start / stop simulation [lelz) IR

int potPin = AO;

void setup() {
Serial.begin (9600) ;
pinMode (potPin, INPUT)

NHOO®m FrONMeMNN
- Tt 1
'
)

DIGITAL (PWM ~

-0
R
]
o

void loop () {

s UNO int potVal = analogRead (potPin) ;
v s - ARDUXNO ‘ Serial.print ("Pot Value: ");
Serial.println(potVal)

delay (10) ;

B serial Monitor -

Clear HP
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Pulse Width Modulation (PWM)

PWM allows digital pins to effectively output voltages between HIGH
and LOW by rapidly toggling the pin on and off at a set duty cycle.

0,
& 0% Duty Cycle

ov

25% Duty Cycle . 5
e B b ey B ) Duty Cycle is the fraction of
verage
" R, o 733&232 time for which the pin is on.
5V
ov Ton -_ D
N 75% Duty Cycle D = Ttotal Veq Vmax

ov ! - o] ol
100% Duty Cycle \ /

5V

oV
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DIGITAL (PWM ~

Pro;ec’r 4 - PWM LED B R

int potPin = AQ;
int ledPin = 3;

1 void setup() |
Serial .begin (9600) ;
pinMode (potPin, INPUT) ;
pinMode (ledPin, OUTPUT) ;
}

void loop () {
// getting pot value
int potVal = analogRead (potPin); (e pin]
Serial .print ("Pot Value: ");
Serial.println(poetval);

o) Y

N
// converting to LED value oo
int ledVal = map(potVval, 0, 1023, 0, 255); EERZ
analogWrite (ledPin, ledVal); = 330 Q
delay (10) ;

<



https://www.tinkercad.com/things/iVUDNz0WLuO-pwm-led?sharecode=nPAwxDAXGPucd27ZcrngAmhI-gDwJaoQdULva779Csk
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int potPin
int ledPin

void setup() {
Serial.begin (9600) ;
pinMode (potPin, INPUT) ;
pinMode (1ledPin, OUTPUT) ;

}

void loop() {
// getting pot value
int potVal = analogRead (potPin);
Serial ..print ("Pot Value: ");
Serial.println(potVal);

// converting to LED value
int ledVal = map(potVal, 0, 1023, 0, 255);
analogWrite (ledPin, ledVal);

delay(10) ;

R Serial Monitor -

Clear HP




Keep Exploring!

Try other projects such as...
e |2C/SPI Protocols

e /igBee
M l Follow us on
® otor contro Instagram!
e SD Card
e FEthernet
e GSM a I
e LCD Displays Please give us your feedback!
Slides: https:/ftinyurl.com/23kdjkx6 | Ls/tinvurl.com/Geayware

- /



https://tinyurl.com/6eayw8r8

