How to Use Arduino UNO R3

Dec. 5, 2021

Arduino Uno is a microcontroller board based on the ATmega328P. It has 14 digital input/output
pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic resonator
(CSTCE16M0V53-R0), a USB connection, a power jack, an ICSP header and a reset button. It
contains everything needed to support the microcontroller; simply connect it to a computer with a
USB cable or power it with a AC-to-DC adapter or battery to get started.
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L. Download UNO R3 Software IDE

https://www.arduino.cc/ensoftware
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File Edit Sketch Tools Help

sketeh_dec05a

void setup() {
// put your setup code here, to run once:

1

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

1
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/f the setup function runs once when you press reset or power the board

wvoid setup() {

// initialize digital pin LED BUILTIN as an ocutput.

pinMode {LED_BUILTIN, OUTEUT);
}

// the loop function runs over and over
wvoid loop() {

digitalWrite (LED BUILTIN, HIGH); i
1000y ; /o
1Write (LED_BUILTIN, LOW): I
lay(l000); i

again forewver

Turn
wait
turn
wait

5. Blink F&fF. $Load (Z4E)

the LED on (HIGH is the woltage level)
for a second
the LED off by making the voltage LOW
for a second
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void setup() {

// put your setup code here, to run once:
Serial. begin(9600); //Open serial port

}

1) Sample Program —iZfEFFfEH Serial.print() & Serial.println()
XN R ERAFE R A, XA % {8 T PLfESerial
Monitor EEFRWAIATE Serial Plotter LF3.

//—Begin Code (copy from here) —-
//Variables
int ledPin = 6; //This is a variable. We will discuss this after the code segment!
int pwmVal = 255; //PWM range is 0 — 255. Change this value and re-upload to see
the difference!
int currVal = 0;
String serialOut = "Current Value: ”
void setup() {
// put your setup code here, to run once:
pinMode (1edPin, OUTPUT); //Set the pin we chose above as OUTPUT.
Serial. begin(9600) ; //Open serial port
}
void loop() {
// put your main code here, to run repeatedly:
analogWrite (ledPin, pwmVal):; //analogWrite is the arduino function for PWM.
We are telling the Arduino to apply a PWM signal to ledPin, with the value
of pwmVal which we set at the top of this code.

if (pwmVal <= 0) { //If value is 0

pwmVal = 255; //Reset the value to max ready to begin again
}

else { //Otherwise if value is not 0

pwmVal——; //Decrease value by 1

}

Serial. print (serialOut) ; //Print “Current Value: ”
Serial. println(pwmVal) ; //Add the value to the end of the last line. NOTE
this command is println, which adds a newline character at the end of the
line. This saves us having to add another “\n”.

}

//——End Code (copy to here)—-



2) Serial Monitor
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V. —LH#AY UNO R3 Projects
1) RGB LED BEMLEEIT

8. BENLE LT

//—Begin Code (copy from here) —-

//Variables:

int rPin = 11;

int gPin = 10;

int bPin = 9; //Set the PWM pins to be used on the arduino

int rVal = 0;
int gVal = 0;
int bVal = 0; //Set the values to 0 to begin with

void setup() {

// put your setup code here, to run once:

//No setup for this project.

}

void loop() {

// put your main code here, to run repeatedly:

analogWrite (rPin, rVal);

analogWrite (bPin, bVal);

analogWrite (gPin, gVal); //Apply PWM output to each leg of the RGB LED, with
the value stored in the corresponding variable.

rVal = random(0, 255) ;

gVal = random (0, 255) ;

bVal = random(0, 255) ; //Randomise the variables to get a random color each
time

delay(500) ; //Delay before changing colors, so we can see each change.

}

//——End Code (copy to here)——



2) 7 Segments LED Display — ZEF &~ 0-F 163EH|%k

&9. 7 Segments LED

//—-Begin Code (copy from here)——-

//Variables:

int pin_a = 6;

int pin.b = 7;

int pin_c = 8;

int pin.d = 9;

int pin_e = 10;

int pin_f = 11;
int pin_g = 12;

int pin_h = 13;

int delayVar = 500;

void setup() {

// put your setup code here, to run once:
Serial. begin(9600) ; //Opens the Serial port and sets the data rate
Serial. print (“Serial Port Started..\n”);:
pinMode (pin_a, OUTPUT);

pinMode (pin_b, OUTPUT) ;

pinMode (pin_c, OUTPUT);

pinMode (pin_d, OUTPUT) ;

pinMode (pin_e, OUTPUT) ;

pinMode (pin f, OUTPUT);

pinMode (pin_g, OUTPUT);

pinMode (pin_h, OUTPUT) ;

}

void loop( {



// put your main code here, to run repeatedly:
ch 00;

Serial. print (“Show #0\n”) ;
delay(delayVar) ;

Serial. print (“Show #1\n”);
ch_10;

delay(delayVar) ;

Serial. print (“Show #2\n”) ;
ch_20);

delay(delayVar) ;

Serial. print (“Show #3\n”) ;
ch_30;

delay (delayVar) ;

Serial. print (“Show #4\n”) ;
ch_40;

delay(delayVar) ;

Serial. print (“Show #5\n”) ;
ch 50 ;

delay(delayVar) ;

Serial. print (“Show #6\n”) ;
ch_60;

delay(delayVar) ;

Serial. print (“Show #7\n”) ;
ch_70;

delay(delayVar) ;

Serial. print (“Show #8\n”) ;
ch_80;

delay (delayVar) ;

Serial. print (“Show #9\n”) ;
ch 90 ;

delay(delayVar) ;

Serial. print (“Show #A\n”) ;ch a(;
delay(delayVar) ;

Serial. print (“Show #B\n”) ;
ch b(;

delay (delayVar) ;

Serial. print (“Show #C\n”) ;
ch c();

delay(delayVar) ;

Serial. print ("Show #D\n”) ;
ch d0;

delay (delayVar) ;

Serial. print ("Show #E\n”) ;
ch e(;

delay(delayVar) ;

Serial. print (“Show #F\n”) ;
ch £0;

delay(delayVar) ;
delay(delayVar) ;



}

void ch_a()

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch_ b()

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch_c(

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch_d(

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch e()

{

digitalWrite (pin_a,
digitalWrite (pin_b,

LOW) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
LOW) :

LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
LOW) ;
LOW) ;
HIGH) ;

LOW) ;
LOW) ;
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digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch_f()

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 10

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 20

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch_30

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin e,
digitalWrite (pin_f,
digitalWrite (pin_g,

HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
LOW) ;
LOW) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
LOW) ;
LOW) ;
HIGH) ;
LOW) ;
LOW) ;
LOW) ;

LOW) ;
LOW) :
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
LOW) :
HIGH) ;

LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
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digitalWrite (pin_h,
}

void ch 40

{
digitalWrite(pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 5()

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin h,
}

void ch_60

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch_ 70

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 80

{
digitalWrite(pin_a,

HIGH) ;

LOW) ;
HIGH) ;
LOW) ;
LOW) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) :
HIGH) ;
LOW) ;
LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
LOW) ;

LOW) ;
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digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 90

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 00

{

digitalWrite (pin_a,
digitalWrite (pin b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

//——End Code (copy to here)—-

HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
LOW) ;
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3) Remote Control EBIE{z 5N S

SIGNAL— @

GN{. \
VCC e

aa
[ ]
& 10. Remote Control with IR Receive VS-1838B

XA Project PEHB|—A 3rd Party Library,
‘IRremote’ Library. G UA T &A1 228,

A) Download IRremote library from:
https://www.pjrc.com/teensy/arduino_libraries/IRremote.zip

B) Install library:

@ RemoteControl | Arduine 1.8.6

File Edit Sketch Tools Help
Verify/Compile Ctrl+R
Upload Ctrl+U

Upload Using Programmer  Ctrl+Shift+U
Export compiled Binary Ctrl+Alt+S

ed the IRremote library here.

Show Sketch Folder Ctrl+K
TRrecy Include Library 3 Manage Libraries.. Ctrl+Shift+| FOTT=CT Pin
decode R
. He.
void s Add ZIP Library...
{
f/ put your setup code here, to run once: Arduino libraries

Serial .begin(9600);

Bridge
| irreev.enableIRIn{}; // Start the receiver
irrecv.blinkl3({true); //Blinks the LED on th| EEPROM the remcte.
1 Esplora

e i A Tmmm iV T

NOTE: In this project we are using a library for the first time. The library will download as
a ZIP file. You should then extract the files to your Arduino installation folder/libraries
eg: C:\Program Files (x86)\Arduino\libraries

If you have problems with this step google search “Using libraries with Arduino” for easy
to follow guides.
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//—Begin Code (copy from here) —-

#include <IRremote.h> //Notice we have included the IRremote library here.
//Variables:

IRrecv irrecv(10); //Set up the IR Reciever, call it irrecv and attach it to
the correct pin

decode_results results; //Set up a variable to hold the results

void setup()

{

// put your setup code here, to run once:

Serial. begin(9600) ;

irrecv. enableIRIn(); // Start the receiver

irrecv. blinkl13 (true) ; //Blinks the LED on the Arduino board as it gets data
from the remote.

}

void loop() {

// put your main code here, to run repeatedly:

if (irrecv. decode (&results)) {

String tmp = (String)results. value;

if (tmp == "4294967295”) //This value tells the Arduino that the previous
button is still active.

{

Serial. println(“Button still active.”); //Report to the serial monitor the
last button was still held down

}

else {

Serial. println(results. value, HEX); //A new button has been pressed with the
value shown.

}

irrecv.resume () ; // Receive the next value

}

}

//—End Code (copy to here)——

4) BEGESHEES + ErERSENSE

ZRERF R 2R it EEB 2R (7 Segments LED Display
HBEESBIES) AE 8. HEREAWNERBARH KT
FHREE, FUTHAEWRLERULRBERENS):

&10 Pin 10 => Pin 3

&9 Pin 13 -> Pin 5

//\Rrecv irrecv(10); //Set up the IR Reciever, call it irrecv and attach it to the correct pin

15



IRrecvirrecv(3); // William: 10 is used for 7-Segment LED. Now set it to 3.

//int pin_h=13; // William: Pin-13 probably is used for indicating remote signal is
// received. Now set itto 5
int pin_h =5;

X BLE U B R IB A B AR B B 15 S R T kR (HEX) S
(), (B EE BRI E R A B LU Bl i bEr2, BF

NEZZI 168k 2 FFI18ET, E#¥ s 3H7/F 16718055 A Bett
B, WTHEF:

if (tmp == ”16718055”) { // FF18E7 = 16718055
Serial. println(“This is Button 2”);
ch 2Q);

}

i jeict o
e D i
" (e ©

9 - "

{? S

!!!!!

. ©000000
. ©000000

,_
=
S
=

‘0000000

Bl BEESEKS + BErEESENSH

//-—Begin Code (copy from here)—-

#include <IRremote.h> //Notice we have included the IRremote library here.
//Variables:
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//IRrecv irrecv(10); //Set up the IR Reciever, call it irrecv and attach it to the
correct pin

IRrecv irrecv(3): // William: 10 is used for 7-Segment LED. Set it to 3.

decode results results; //Set up a variable to hold the results

int pin_a = 6;
int pin.b = T;
int pin_c = 8;
int pin_.d = 9;

int pin_e = 10;
int pin_f = 11;
int pin_g = 12;

//int pin_h = 13; // William: 13 probably is used for indicating remote signal is
received. Now set it to 5
int pin_h = 5;

//int delayVar = 1000;

void setup()

{

// put your setup code here, to run once:

Serial. begin (9600) ;

irrecv. enableIRIn(); // Start the receiver

irrecv. blink13 (true); //Blinks the LED on the Arduino board as it gets data from the
remote.

pinMode (pin_a, OUTPUT);

pinMode (pin_b, OUTPUT) ;

pinMode (pin_c, OUTPUT);

pinMode (pin_d, OUTPUT);

pinMode (pin_e, OUTPUT) ;

pinMode (pin_f, OUTPUT);

pinMode (pin_g, OUTPUT) :

pinMode (pin_h, OUTPUT);

}

void loop( {

// put your main code here, to run repeatedly:

if (irrecv. decode (&results)) {

String tmp = (String)results.value;

if (tmp == ”4294967295”) //This value tells the Arduino that the previous button is
still active.

{

Serial. println("Button still active.”); //Report to the serial monitor the last
button was still held down

//Serial. println(results. value, HEX):

}

else {

17



Serial. println(results. value, HEX): //A new button has been pressed with the value
shown.

if (tmp == "16724175") { // FF30CF = 16724175
Serial. println(”This is Button 17);

ch_1();

}

if (tmp == "16718055") { // FF18E7 = 16718055
Serial.println(”This is Button 2”):
ch_2();

}

if (tmp == "16743045") { // FFTA85 = 16743045
Serial.println(”This is Button 3”);
ch_3();

}

if (tmp == "16716015") { // FF10EF = 16716015
Serial.println(”This is Button 4”);
ch_4();

}

if (tmp == 716726215") { // FF38C7 = 16726215
Serial. println(”This is Button 5”);

ch 50 ;

}

if (tmp == ”16734885") { // FF5AA5 = 16734885
Serial. println(”This is Button 6”);
ch 60 ;

}

if (tmp == ”16728765") { // FF42BD = 16728765
Serial. println(”This is Button 77):
ch 70 ;

}

if (tmp == ”16730805") { // FF4AB5 = 16730805
Serial. println(”This is Button 8”);
ch 80 ;

}

if (tmp == 716732845") { // FF52AD = 16732845
Serial. println(”This is Button 9”);
ch 90 ;

}

if (tmp == ”16738455”) { // FF6897 = 16738455

18



Serial. println(”This is Button 07);
ch 00);
}
}
irrecv.resume () ; // Receive the next value
}
}

void ch_a()

{

digitalWrite (pin_a, LOW);
digitalWrite (pin b, HIGH);
digitalWrite (pin_c, LOW);
digitalWrite(pin_d, HIGH);
digitalWrite (pin_e, HIGH);
digitalWrite (pin_f, HIGH);
digitalWrite (pin_g, HIGH):
digitalWrite (pin_h, HIGH);
}

void ch b()

{

digitalWrite(pin a, LOW);
digitalWrite (pin_b, HIGH);
digitalWrite (pin_c, HIGH);
digitalWrite(pin_d, HIGH);
digitalWrite (pin_e, HIGH);
digitalWrite (pin f, HIGH);
digitalWrite (pin_g, HIGH);
digitalWrite(pin_h, HIGH);
}

void ch ¢(

{

digitalWrite(pin_a, LOW);
digitalWrite (pin_b, LOW);
digitalWrite (pin_c, HIGH);
digitalWrite (pin d, HIGH);
digitalWrite (pin_e, LOW);
digitalWrite (pin_f, HIGH);
digitalWrite (pin_g, HIGH);
digitalWrite (pin_h, LOW);
}

void ch d()

{

digitalWrite (pin_a, LOW);
digitalWrite (pin_b, HIGH);
digitalWrite (pin ¢, HIGH);
digitalWrite (pin_d, HIGH);
digitalWrite(pin_e, HIGH);

19



digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin h,
}

void ch_e()

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch_f(

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch_ 10

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 2()

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin h,
}

void ch 30

LOW) ;
LOW) ;
HIGH) :

LOW) ;
LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
LOW) ;
LOW) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
LOW) ;
LOW) ;
HIGH) ;
LOW) ;
LOW) ;
LOW) ;

LOW) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
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{

digitalWrite (pin_a,
digitalWrite (pin b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 40

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 50

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin_h,
}

void ch 60

{

digitalWrite (pin_a,
digitalWrite (pin_b,
digitalWrite (pin_c,
digitalWrite (pin_d,
digitalWrite (pin_e,
digitalWrite (pin_f,
digitalWrite (pin_g,
digitalWrite (pin h,
}

void ch_ 70

{

digitalWrite (pin_a,
digitalWrite (pin b,
digitalWrite (pin_c,
digitalWrite (pin_d,

LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;

LOW) ;
HIGH) ;
LOW) ;
LOW) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
HIGH) ;
LOW) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;
LOW) ;
HIGH) ;
HIGH) ;
HIGH) ;

LOW) ;
HIGH) ;
LOW) ;
LOW) ;
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digitalWrite (pin_e, HIGH);
digitalWrite (pin_f, HIGH);
digitalWrite (pin g, LOW);
digitalWrite (pin_h, LOW);
}

void ch_80

{

digitalWrite (pin_a, LOW);
digitalWrite (pin_b, HIGH);
digitalWrite (pin_c, HIGH);
digitalWrite(pin_d, HIGH);
digitalWrite (pin_e, HIGH);
digitalWrite (pin f, HIGH);
digitalWrite (pin_g, HIGH);
digitalWrite (pin_h, HIGH) ;
}

void ch 90

{

digitalWrite(pin_a, LOW);
digitalWrite (pin_b, HIGH) ;
digitalWrite (pin_c, HIGH);
digitalWrite(pin_d, LOW);
digitalWrite (pin e, HIGH);
digitalWrite (pin_f, HIGH);
digitalWrite (pin_g, HIGH);
digitalWrite (pin_h, HIGH);
}

void ch 00

{

digitalWrite(pin_a, LOW);
digitalWrite (pin_b, HIGH);
digitalWrite (pin_c, HIGH):
digitalWrite (pin_d, HIGH):
digitalWrite (pin_e, HIGH);
digitalWrite (pin_f, HIGH);
digitalWrite(pin_g, HIGH);
digitalWrite (pin_h, LOW);
}

//——End Code (copy to here)—-

5) Character analysis FE&F9HT

BMEFERIRE A TR B IS FIhRE. fESerial Monitor L6
A—NFRD ERREAN TR S FE. RS Exsamples HHI—4
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File—>Examples—>Strings—> CharacterAnalysis

& COMS (Arduino/Genuine Una) - O e
|A| || send |
Tou sent me: 'AR' ASCII Value: €5 ~

it's alphanumeric

it's alphaketic

it's RSCII

it's a printakle character that's not whitespace

it's printable

it's upper case

it's a valid hexadecimaldigit (i.e. 0 - 9, a - F, cr A - F)

Give me another byte:

Tou sent me: '

' RASCII Value: 10

it's RSCII

it's a control character
it's a space character

Give me ancother byte:

L

Autoscroll [] Show timestamp |New1ir1e w | |9600 baud -~ | | Clear output

K 12. Character analysis operators

/%

Character analysis operators

Examples using the character analysis operators.
Send any byte and the sketch will tell you about it.

created 29 Nov 2010
modified 2 Apr 2012
by Tom Igoe

This example code is in the public domain.

http://www. arduino. cc/en/Tutorial/CharacterAnalysis

*/

void setup() {
// Open serial communications and wait for port to open:
Serial. begin(9600) ;
while (!Serial) {
: // wait for serial port to connect. Needed for native USB port only
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// send an intro:
Serial.println(”“send any byte and I’11 tell you everything I can about it”);
Serial.println();

}

void loop() {
// get any incoming bytes:
if (Serial.available() > 0) {
int thisChar = Serial.read();

// say what was sent:

Serial. print ("You sent me: \’”);
Serial. write (thisChar) ;

Serial. print (”\’ ASCII Value: ”);
Serial. println(thisChar) ;

// analyze what was sent:

if (isAlphaNumeric (thisChar)) {
Serial.println(”it’ s alphanumeric”);

}

if (isAlpha(thisChar)) {
Serial.println(”it’ s alphabetic”);

}

if (isAscii(thisChar)) {
Serial.println(“it’ s ASCII”) ;

}

if (isWhitespace (thisChar)) {
Serial.println("it’ s whitespace”);

}

if (isControl (thisChar)) {
Serial. println(“it’ s a control character”):

}

if (isDigit(thisChar)) f{
Serial.println(“it’ s a numeric digit”);

}

if (isGraph(thisChar)) {
Serial.println("it’ s a printable character that’s not whitespace”);

}

if (isLowerCase(thisChar)) {
Serial.println(“it’ s lower case”);

}

if (isPrintable(thisChar)) {
Serial.println("it’ s printable”);

}

if (isPunct(thisChar)) {
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Serial.println(“it’ s punctuation”);

}
if (isSpace(thisChar)) {
Serial.println("it’ s a space character”);

}
if (isUpperCase(thisChar)) {
Serial. println(”“it’ s upper case”);

}
if (isHexadecimalDigit (thisChar)) {
Serial.println(“it’s a valid hexadecimaldigit (i.e. 0 — 9, a - F, or A -

")
}

// add some space and ask for another byte:
Serial. println();

Serial. println(“Give me another byte:”);
Serial.println() ;

6) How to Control a 4-digit 7-segment LED Display with an Arduino

http://www. learningaboutelectronics. com/Articles/4-digit—7—
segment—LED—-circuit—with—an—arduino. php

TEILEDE SRR EBHE: (HE13, 14)

A,B,C,D,E, F,G T2 FHRM RE 7. XEANAME, B EFEHT
B E N EREE —R. XMAFIRmEAE N EshE. EBmRAL
HFer, BEABNUA BN, FEUANMFEENF LESBHER. BHARWH
PR, REERA LN T RSN S~ e R ER.

2 LE13ME 14, ¥ 6,8,9, 12 MBI RO B3, FABESHRE
B HER, FrAETHRNMHALZE SN T — AN =R EER BRI 2E

HE: TRLEDERSFHRET UEARKIEARYE. AFswm™ UM
WERIER M AT DR AAR. 165 ARRIERA I . WRE kA (
WNTEXLED 5461AS), E16/F KT R =R EHESCAEISALFR. A5t
R iA — R E BN
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K14. 7-segment LED Display 7TEXWIRE
isBitSet= ! isBitSet; //remove this line if common cathode display

WA, EXATENL

‘//7

VR DA

// isBitSet= ! isBitSet; //remove this line if common cathode display

1KQ

&V

D1
12

1
E

1
E

GND
1KQ
e s
12
8.

B15. WRREARAIE, 16 KE =R EMBERNGLFR
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In this circuit, we will show how to display numerals on a 4-digit 7-segment display just by directing using
any arduino microcontroller with no other external chips such as LED display drivers.

Simply by using transistors to each of the digits of an LED display, we can have sufficient current going to
each digit of the LED display to drive them.

In this circuit, we're going to connect an analog sensor to the arduino microcontroller, simply a
potentiometer because it's very easy to deal with. The value of the potentiometer will be shown on the 4-
digit 7-segment display, depending of course on the resistance it is offering.

Since we are using a 4-digit LED display, the values can vary from 0 to 9999, 0 being the lowest value
and 9999 being the highest. When the potentiometer is offering 0Q of resistance, the value is 0. As the
resistance that the potentiometer offers increases, the value steadily increases. When the potentiometer
offers its full, maximum resistance, the value is 9999 (or close to it).

So this is a very good circuit for showing how an arduino can directly control a 4-digit 7-Segment LED
display simply with only using transistors and resistors as additional components.

The transistor we use is a 2N3904 transistor. But really any NPN bipolar junction transistor such as the 2N2222 transistor also.

4-Digit 7-Segment LED Display Circuit with an Arduino

The 4-Digit 7-Segment LED circuit that we will build with an arduino microcontroller is shown below.

5V
1KQ 4,75
| | | YAYAY; v
. B
c
5V — 5V
oP 1KQ
Pot D
= D1 b2 D3 s
| Arduino 12 11 10 9 8 7
Uno G
- (Rev3) E
] A
| D1
D2
D3 . . . °
D4
5 2 3 4 5 6
E D DP c G D4
|

AYAY

1KQ

K]16. UNO R3 7-segment LED Display
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This code will display a number between 0 and 9999 based on the value read from the potentiometer.

The first line declares the sensorPin and initializes it to 0 because the sensor, which is the potentiometer,
will be connected to analog pin 0.

The next block of code defines all the numeral values. A 7 segment LED display is made up of 8
segments. Being made up of 8 LED segments, in order to show a humber on the LED display, we have to
enter in which LEDs turn on in the display to show that number. All the values in this block represent the
numerals based on the lit LEDs.

The next line defines the array, segmentPins[]. This array defines the pin connections for the segments of
the LED display. This defines the pin connections dp, G, F, E, D, C, B, A.

The next line declares the variable, numberofDigits, as 4, since there are 4 digits in the LED display.

The next line is another array that defines digitPins[]. This array defines the pin connections for the digit
pins, D1, D2, D3, and D4.

In the setup() function, the first for loop defines the segmentPins all as outputs. It goes through each of
the 8 segment pins and declares each one as an output.

The second for loop, similarly, defines all the digit pins as outputs. It goes through each of the 4 digit pins
and declares each one as an output.

The next block if the loop() function. In this function, we read the value from analog pin 0 which is the
value read from the wiper terminal of the potentiometer; we store this number in the value variable. We
then display this number on the LED display with the showNumber() function with the value variable as
the parameter.

The next 2 blocks of code define the showNumber() and showDigit() define the 2 functions needed to
show the value that the potentiometer reads on the LED display. We won't go into them now but they're
needed in order to actually display the value on the LED display.

/%
This code will display a number between 0 and 9999 based on the value read from
the potentiometer.

*/

const int sensorPin= 0;//The analog sensor is connected to analog pin 0 of the arduino

//ABCDEFG, dp
const int numeral[10]= {
B11111100, //0
B01100000, //1
B11011010, //2
B11110010, //3
B01100110, //4
B10110110, //5
Boo111110, //6
B11100000, //7
Bl1111110, //8
B11100110, //9
i

//pins for decimal point and each segment

//dp) G’ F’ E’ D’ C’ B’ A
const int segmentPins[]= {4, 7, 8, 6, 5, 3, 2, 9};
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const int numberofDigits=4;
const int digitPins[numberofDigits] = { 10, 11,12, 13}; //digits 1, 2, 3, 4

void setup()
{
for (int i=0; i < 8; i++)
pinMode (segmentPins[i], OUTPUT); //set segment and DP pins to output

//sets the digit pins as outputs
for (int i=0; i < numberofDigits; i++)
pinMode (digitPins[i], OUTPUT);

}

void loop()

{
int value= analogRead(sensorPin) ;
showNumber (value) ;

}

void showNumber (int number)

{
if (number == 0)
showDigit (0, numberofDigits—1); //display 0 in the rightmost digit
else

{
for (int digit= numberofDigits—1; digit >=0; digit—)
{
if (number > 0)
{
showDigit (number % 10, digit);
number= number/10;
}
}
}

}

//Displays given number on a 7—segment display at the given digit position
void showDigit (int number, int digit)

{
digitalWrite (digitPins[digit], HIGH);
for (int segment= 1; segment < 8; segment++)

{

boolean isBitSet= bitRead(numeral[number], segment);

isBitSet= ! isBitSet; //remove this line if common cathode display
digitalWrite(segmentPins[segment], isBitSet);

}
delay (5) ;
digitalWrite (digitPins[digit], LOW);:

7) 4x4 KeyPad BIAERFS
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& 12. 4x4 KeyPad

ZREFH 4x4 KeyPad MIASIFRFS, EIRTE Serial
Monitor ETH. BFFEI AN Mark Stanley HJ KeyPad
Library W TFHE:

© sketch_feb29a | Arduino 1.8.12

- o X
File Edit Sketch Tools Help QX)rdumof;-.z com
Auto Format Ctrle T
Archive Sketch
Sketch_feb29n Fix Encoding & Reload
i | Manage Libraries... CtrleShifts! | =
Serial Monitor Ctris Shift«M
/7 Sesial Plotter bt to run once:
B e - )

¢— Search “keypad”, then find the keypad library by Mark Stanley, Alexander Brevig
9— Click Install button to install keypad library.

@ Library Manager

Type | Al ~ | Topic |All

-
Keypad b, Mark Stanley, Alexander Brevig

Keypad is a library for using matrix style keypads with the Arduino. As of version 3.0 it now supports mulitple keypresses. This
library is based upon the Keypad Tutorial. It was created to It of the code by

‘ muuinocs: .com Version 3 LA
Bl12. Install Mark Stanley HJ KeyPad Library

#include <Keypad. h>

const int ROW NUM = 4; //four rows
const int COLUMN NUM = 4; //four columns

char keys[ROW_NUM][COLUMN NUM] = {
{’1,,’2,’,3” ’A,}’

{’4),’57’)6” ’B)}’
{’7,’78)’)9” ’C,}’
# D’}

2L Y oW I
{*’0’ )

I

byte pin rows[ROW NUM] = {9, 8, 7, 6}; //connect to the row pinouts of the keypad
byte pin_column[COLUMN NUM] = {5, 4, 3, 2}; //connect to the column pinouts of the keypad
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Keypad keypad = Keypad ( makeKeymap (keys), pin_rows, pin column, ROW NUM, COLUMN NUM );

void setup() {
Serial. begin(9600) ;
}

void loop () {
char key = keypad. getKey () ;

if (key) {
Serial.println(key) ;
}
}

& KeyPaddxd | Arduine 1.8.6

File Edit Sketch Tools Help

) KeyPaddx4
~ | #include <Keypad.h>
o const int ROW_NUM = 4; //four rows
8 const int COLUMN_NUM = 4; //four columns
6
g char keys [ROW_NUM] [COLUMN_NUM] = {
7 (120,030, ANy,
N (4,15, 76", 'B'),
D o g, ey,
c o L, DY)
*
bi
a
# byte pin rows[ROW_NUM] = {8, &, 7, 6}; //conne
D byte pin_column[COLUMN_NUM] = (5, 4, 3, 2}; //
D
D Keypad keypad = Keypad( makeKeymap (keys), pin_
c
B Autoscroll [ Show timestamp

op FOWER ARAGGW
...ﬂh!!! 2322332

K 14. 4x4 KeyPad ##EZHE

8) 4x4 KeyPad Calculator tH& 32

(L~
(co ]
(O]
@

ueEn
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https://circuitdigest.com/microcontroller-projects/arduino-calculator-using-4x4-keypad

Since the keypad used here does not have proper markings on it | have assumed the
Alphabets to be operators as listed below

Character on Keypad | Assumed to be
“A” Addition (+)
“B” Subtraction (-)
“c” Multiplication (*)
“D” Division (/)
“xn Clear (C)
“H" Equals (=)
/*
* Arduino Keypad calculator Program
%/

#include <LiquidCrystal.h> //Header file for LCD
from https://www. arduino. cc/en/Reference/LiquidCrystal
#include <Keypad. h> //Header file for Keypad from https://github. com/Chris—A/Keypad
const byte ROWS = 4; // Four rows
const byte COLS = 4; // Three columns
// Define the Keymap
char keys[ROWS][COLS] = {
{7,°8,’9,’D’},

{’4,,,5,,’6’,’(:,},
{)17’)27”3),1B,},
{’*”,0”’#”’A,}

b
byte rowPins[ROWS]
Arduino pins.
byte colPins[COLS]
pins.
Keypad kpd = Keypad ( makeKeymap (keys), rowPins, colPins, ROWS, COLS ); // Create the Keypad
const int rs =8, en =9, d4 =10, d5 = 11, d6 = 12, d7 = 13; //Pins to which LCD is
connected
LiquidCrystal lcd(rs, en, d4, db, d6, d7);

long Numl, Num2, Number;

char key, action;

boolean result = false;

{0, 1, 2, 3};// Connect keypad ROWO, ROW1, ROW2 and ROW3 to these

{4 5, 6, 7}; // Connect keypad COLO, COL1 and COL2 to these Arduino

void setup() {
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led. begin(16, 2); //We are using a 16%2 LCD display
led. print (“DIY Calculator”); //Display a intro message
led. setCursor(0, 1); // set the cursor to column 0, line 1
led. print (“—CircuitDigest”); //Display a intro message
delay (2000) ; //Wait for display to show info
led.clear Q) ; //Then clean it

}
void loop( {

key = kpd. getKey(); //storing pressed key value in a char
if (key!=NO_KEY)
DetectButtons() ;
if (result==true)
CalculateResult () ;
DisplayResult();
}
void DetectButtons ()
{
led.clear(); //Then clean it
if (key=="%") //If cancel Button is pressed
{Serial. println (“Button Cancel”); Number=Numl=Num2=0; result=false;}

if (key ==1") //If Button 1 is pressed
{Serial.println (“Button 17);
if (Number==0)
Number=1;
else
Number = (Number#10) + 1; //Pressed twice

}

if (key == '4’) //If Button 4 is pressed
{Serial. println (“Button 4”);

if (Number==0)
Number=4;
else
Number = (Number*10) + 4; //Pressed twice
}

if (key == ’7') //If Button 7 is pressed
{Serial. println (“Button 77);

if (Number==0)
Number=7:
else
Number = (Number*10) + 7; //Pressed twice
}

if (key =="0")

{Serial. println (“Button 0”); //Button 0 is Pressed
if (Number==0)
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Number=0;

else

Number = (Number*10) + 0; //Pressed twice
}

if (key ==’2’) //Button 2 is Pressed
{Serial. println (“Button 2”);

if (Number==0)
Number=2;
else
Number = (Number*10) + 2; //Pressed twice
}

if (key ==’5")
{Serial.println (“Button 57);
if (Number==0)
Number=5;
else
Number = (Number*10) + 5; //Pressed twice
}

if (key ==’8")
{Serial. println (“Button 8”);
if (Number==0)
Number=8;
else
Number = (Number*10) + 8; //Pressed twice
}

if (key =="#")

{Serial. println (“Button Equal”);
Num2=Number ;

result = true;

}

if (key ==’3")
{Serial. println (“Button 3”);
if (Number==0)
Number=3;
else
Number = (Number*10) + 3; //Pressed twice
}

if (key ==’6")
{Serial. println (“Button 67);
if (Number==0)
Number=6:
else
Number = (Number*10) + 6; //Pressed twice



if (key =="9")
{Serial. println (“Button 97);
if (Number==0)
Number=9;
else
Number = (Number*10) + 9; //Pressed twice

}

if (key = A" || key == B’ || key ==C" || key == 'D’) //Detecting Buttons on
Column 4

{

Numl = Number;

Number =0;

it (key ==A’)

{Serial. println ("Addition”); action =+ ;}

if (key == "B’)

{Serial. println (”Subtraction”); action =’-"; }
if (key ==’C")

{Serial. println ("Multiplication”); action =% ;}
if (key =='D’)

{Serial.println (“Devesion”); action =’/ ;}

delay (100) ;

}
void CalculateResult ()
{
if (action=="+)
Number = Numl-+Num2;
if (action=="-")
Number = Numl-Num2;
if (action=="%")
Number = Numl*NumZ;
if (action=="/")
Number = Numl/Num2;

}
void DisplayResult()
{
lcd. setCursor(0, 0): // set the cursor to column 0, line 1

led. print (Numl) ; lcd. print(action); led. print (Num2) ;

if (result==true)
{led. print (" ="); lcd. print (Number);} //Display the result

led. setCursor (0, 1); // set the cursor to column 0, line 1
led. print (Number) ; //Display the result
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9) 1 LCD (AL Eanss)

WH1602 V2 Character 16x2

1. 5x8 dots includes cursor
2. Built-in controller (ST 7066 or Equivalent)

3. +5.0V power supply
4.1/16 duty cycle

fpin No. Symbol Function
1 V8§ | Ground v 3
2 VDD | Supply voltage for logic _
1 - - O -
3 VO | Contrast Adjustment £ 8 A
£ ) c 2 g
4 RS H:Data L:Instruction S 32 o-amsworr~ 3
— — = u;g 5.55.55.55.535
5 RW | H:read data L: write data e S 3E2ocoooaoaa [F
AR — 3>E DeETSECBE @S
i p= o @
67|7E 7$EnabIeS|gnaI OQOIEﬁSSSSSSSSHH
7 DB0  Data bus line ¢ 000 P 0 06000000 00
v < | . + '
| Data bus line volHeswRENl388E0n
{3 LDm us i (gggm onoon “_,Jﬁ
9 DB2 Data bus line
10 DB3 Data bus line
1 DB4 Data bus line
12 DB5S Data bus line
13 DB6 | Data bus line
14 DB7 | Data bus line
15 A LED +
16 K LED - LCD16x2

& 16.

WH1602 V2 YR ihE 2

16x2 LCD Pinout Configuration

Pin # Pin Name Description
1 Vss (Ground) Ground pin connected to system ground
2 Vvdd (+5 Volt) Powers the LCD with +5V (4.7V —5.3V)
3 VE (Contrast V) Decides the contrast level of display. Grounded to get maximum contras
4 Register Select Connected to Microcontroller to shift between command/data register
5 Read/Write Used to read or write data. Normally grounded to write data to LCD
6 Enable Connected to Microcontroller Pin and toggled between 1 and O for data
acknowledge
7 Data Pin 0
8 Data Pin 1
9 Data Pin 2 Data pins 0 to 7 forms a 8-bit data line. They can be connected to
10 Data Pin 3 Microcontroller to send 8-bit data.
11 Data Pin 4 These LCD’s can also operate on 4-bit mode in such case Data pin 4,5,6
12 Data Pin 5 and 7 will be left free.
13 Data Pin 6
14 Data Pin7
15 LED Positive Backlight LED pin positive terminal
16 LED Negative Backlight LED pin negative terminal
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/NEE: 16x2 LCD LB 1644 A

YR Pin 1 (Vss) #EHi, Pin 2 (Vdd) +5v,

BN HEE Pin 3 (VE). BHERBANE.

/83 Pin 4 (Register Select). H :Data, L:Instruction
®/5: Pin 5 (Read/Write). H:Read, L:Write

B : Pin 6 (Enable)

IR Pin 7 - Pin 14 (Data 0 - Data 7)

BHEOCLEDHEYE: Pin 15 (Positive, +5v), Pin 16 (Negative)

UTREFEREITZHEAALR:
#5147 : SunFounder
%247 hello, world!
ER, Barindi:

lcd. scrollDisplayLeft(); //Scrolls the contents of the display one space to the left.
lcd. print (arrayl [positionCounterl]); // Print a message to the LCD.

Ul ig LED-
— IOREF AREF 12 LED+
— RESET 13/SCLK 3 DB7

3.3V 12/MISO P DB6
5V ~11/MOSI 11 DB35 LCD
GND ~10/NSS 0 DB4 screen
—— GND ~0 P 9 DB3
— Vin 8 P—m 2 DB2
= DBI1
— A0 7 6 DBO
— Al ~6 5 E
— A2 -5 — t—— RW
— A3 4 3 RS
— A4/SDA ~3 5 VO
— A5/SCL 2 ] VDD
TX->1 pP—— VSS
A | LCD1602
Uno R3 _
 J
R1 RPot
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//1.CD1602

//You should now see your LCD1602 display the flowing characters “SUNFOUNDER” and “hello,
world”

//Email :info@primerobotics. in

//Website:www. primerobotics. in

//2015. 5.7

#include <LiquidCrystal.h>// include the library code

/ /

char arrayl[]=" SunFounder 7. //the string to print on the LCD
char array2[]="hello, world! ”. //the string to print on the LCD

int tim = 500; //the value of delay time
// initialize the library with the numbers of the interface pins
LiquidCrystal lcd(4, 6, 10, 11, 12, 13);
stttk ko ok /
void setup()
{
lcd. begin(16, 2); // set up the LCD’ s number of columns and rows:
}
/ *okok *okok /
void loop()

{

lcd. setCursor(15,0); // set the cursor to column 15, line 0
for ( int positionCounterl = 0; positionCounterl < 26; positionCounterl+t)
{
lcd. scrollDisplayLeft(); //Scrolls the contents of the display one space to the
left.
led. print (arrayl[positionCounterl]); // Print a message to the LCD.
delay(tim); //wait for 250 ms
}
lcd.clear(); //Clears the LCD screen and positions the cursor in the upper-left
corner.
lcd. setCursor(15,1); // set the cursor to column 15, line 1
for (int positionCounter2 = 0; positionCounter2 < 26; positionCounter2++)
{
led. scrollDisplayLeft(); //Scrolls the contents of the display one space to the
left.
lcd. print (array2[positionCounter2]); // Print a message to the LCD.
delay(tim); //wait for 250 ms
}
lcd.clear(); //Clears the LCD screen and positions the cursor in the upper-left
corner.
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Appendix
What is PWM

The Fading example demonstrates the use of analog output (PWM) to fade
an LED. It is available in the File->Sketchbook->Examples->Analog menu
of the Arduino software.

Pulse Width Modulation, or PWM, is a technique for getting analog
results with digital means. Digital control is used to create a square
wave, a signal switched between on and off. This on-off pattern can
simulate voltages in between the full Vcc of the board (e.g., 5 V on Uno,
3.3 V on a MKR board) and off (0 Volts) by changing the portion of the time
the signal spends on versus the time that the signal spends off. The
duration of "on time" is called the pulse width. To get varying analog
values, you change, or modulate, that pulse width. If you repeat this on-off
pattern fast enough with an LED for example, the result is as if the signal is
a steady voltage between 0 and Vcc controlling the brightness of the LED.

In the graphic below, the green lines represent a regular time period. This
duration or period is the inverse of the PWM frequency. In other words,
with Arduino's PWM frequency at about 500Hz, the green lines would
measure 2 milliseconds each. A call to analogWrite() is on a scale of 0 -
255, such that analogWrite(255) requests a 100% duty cycle (always on),
and analogWrite(127) is a 50% duty cycle (on half the time) for example.
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https://www.arduino.cc/en/Reference/AnalogWrite

Pulse Width Modulation

0% Duty Cycle - analogWrite(0)
Sv

Ow

25% Duty Cycle - analogWrite(64)

o . .

Ov

50% Duty Cycle - analogWrite(127)

Sv

Ov

75% Duty Cycle - analogWrite(191)

LU U UL

100% Duty Cycle - analogWrite(255)
Sv ‘

Ov

Once you get this example running, grab your arduino and shake it back

and forth. What you are doing here is essentially mapping time across the
space. To our eyes, the movement blurs each LED blink into a line. As the
LED fades in and out, those little lines will grow and shrink in length. Now

you are seeing the pulse width.
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