Y

6)jliaJl

- g iSen Slaaalas

Lecture No. 7
® LCD and KEYPAD with Arduino

* ji2c

Dr. Eng. Essa Alghannam
A A - 4485 Al g iguy) Ph.D. Degree in Mechatronics
Engineering 2022

https://manara.edu.sy/


https://manara.edu.sy/

Using Keypads with Arduino B
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// Include the Keypad library
#include <Keypad.h>

// Constants for row and column sizes
const byte ROWS ;
const byte COLS ;

// Brray to represent keys on keypad
char hexaKeys[ROWS] [COLS] = {

JA{rLr, o or2r, '3, 'Ry,
_..-’__f.:l4lr ‘51, 'g', 'B!
__,.f__,f.:l-lsl' gr, 'gr, 'Ct
._,.-'._,-'_:l-,\-l' gr, ‘&', 'D'
{'_'!':'r--:"! --"'}r
{r4",'s","e",'x"},
{’—’!'— rr ’!’_'}!
{ !' r--.: r +'}

s

// Connections to Arduino
byte rowPins[ROWS] {13, . . }:
byte colPins[COLS] {9, 8, 7, €};

// Create keypad object
Keypad customKeypad = Keypad(makeKeymap (hexaKeys), rowP

void setup() {
// Setup serial monitor
Serial.begin( )

}

void loop() {
// Get key wvalue if pressed
char customKey = customKeypad.getEey() ;
//Serial.print (customKey) ;
//S5erial.println(customkey) ;
if (customKey) {

/Y Print key wvalue to serial monitor

Serial.println(customkey) ;

}

74
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The Loop is very simple. We use the gerKey method of the keypad library
to get a key value when it detects a keypress. Then we simply print that
to the serial monitor.
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#include <Keypad.h>

const byte ROWS = 4; //four rows
const byte COLS = 4; //four columns
char keys[ROWS][COLS] = { The Loo

prrgr g Ipisverysimple.We use the getKey method of the
r - r = r ! r i

{1 15 gt gty keypad library to get a key value when it detects a keypress.
(r1v,12v, 131, 1}, Then we simply print that to the serial monitor.
{rxvrot, e, '}

};

byte rowPins[ROWS] = {13, . . }; //connect to the row pinouts of the keypad

byte colPins[COLS] = {&%, &, 7, ©}; //connect to the column pinouts of the keypad
Eeypad keypad = EKeypad( makeKeymap (keys), rowPins, colPins, ROWS, COLS )

int KeyCheck = 0; |

Virtual Terminal n

void setup () t BUING
{
Serial .begin( ) ! ‘ @ H
} e 45 6] .

1] = :
void loop() T "D@ﬂ % s §
{ F R EE 9 i3 -
char key = keypad.getEev () ; : EE
Serial.print (key) ; TETEE
}
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#include <LigquidCrystal.h>

#define rs
#define en
#define d4
#define ds
#define deé
#define 47

ooy =1 oo

19

// initialize the library with the numbers of the interface pins

LiguidCrystal lcd(rs, en, d4, d5, de&, d7):
//Liquidcrystal lcd(9, 8, 7, 6, 5, 4):

Hwvoid setup() {
// set up the LCD's number of columns and rows:
lcd.begin(lc, 2);

// Print a message to the LCD.
led.print ("mechatronics") ;

led.setCursor (0, 1) ;
led.print("start™);

delay (5000}
lcd.clear() ;
- )

Evoid loop() {

lcd.setCursor(s,1);

led.print ("Seconds") ;

lcd.setCursor (0, 1);

// print the number of seconds since reset:
led.print(millis () /1000);
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Connect LCD TO Arduino using LiquidCrystal

library
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The PCF8574/74A provides general-purpose remote /O expansion via the two-wire bidirectional 12C-bus
(serial clock (SCL), serial data (SDA)).

L
ADDRESS REFERENCE A [1] [16] vop
INPUTS
—aix — 12C-BUS SLAVE ADDRESS a1 [2] 15] sDA
A2 [3 14] sCL
L L L 32 (decimal), 20 (hexadecimal) |: :I
L L - 33 (decimal), 21 (hexadecimal) Po [4] nappsrap [13] iNT
L H L 34 (decimal), 22 (hexadecimal) P1[E] PCFBST4AP 2] P7
L H H imal), 23 (h imal
35 (decimal), 23 (hexadecimal) - E E -
H L L 36 (decimal), 24 (hexadecimal)
H L - 37 (decimal), 25 (hexadecimal) P3 [7] 10] Ps
H H L 38 (decimal), 26 (hexadecimal) Vss [8 ] BT
H H H 39 (decimal), 27 (hexadecimal) e a——

Fig 3. Pin configuration for DIP16

PCERS574 or NMCP23008
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Connect LCD TO Arduino usingi2c
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#include <Wire.h> ARD1 Lno16L
#include <LiguidCrystal I2C.h>

13
14

16
17

19
20
21
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23

void loop()

lcd.setCursor{Z,0);
led.print ("Hello, world!"™);
lcd.setCursor{d,1) ;
lcd.print ("Robot Arduino!™);

ARDUIND UND

// THIRD POSITION(2) IN THE FIRST LINE(0)

LiquidCrystal I2C lcd(0x27,16,2);
// set the LCD address to 0x27 for a 16 chars and 2 line display 2 288 g3, szagzsss
s AREF >>> EEw Doo =]
; LALAL] AL miujeiuimnimin
void setup() s alf remso EREIREEIEERRRES
{ a .S ~ PEEMOSUOCZA RVA
] -, ~ PB2OCIB =
lcod.init () ; // initialize the lcd R :E e ° T
led.init(); R =§' POTIAINY .H" !
// Print a message to the LCD. ] b | s L
//lcd.backlight () ; Eoeanle ¢ Syl ot i
PC3/ADC3 : :% PDINTD =t =a=]s
PCA/ADCAISDA - M
PCSIADCSISCL) g =3
3

SDA

// FIRST POSITICN(0) IN THE SECOND LINE (1)
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// Include Arduino Wire library for I2C

#include <Wire.h>

// Include LCD display library for I2C

#include <LiguidCrystal T2C.h>

// Include Keypad library

#include <Keypad.h>

// Constants for row and column sizes

const byte ROWS = 4;

const byte COLS ;

// Brray to represent keys on keypad

char hexaKeys[ROWS] [COLS] = {
{r4','s","
(r1r, 12003

b

// Connections to Arduino

byte rowPins[ROWS] = {13, , . b
byte colPins[COLS] = {%, &, 7, ©};

// Create keypad object

Keypad customkeypad = Keypad (makeKeymap (hexaKeys), rowPins, colPins, ROWS, COQLS);
// Create LCD object

LiguidCrystal I2C lcd( , P

Hvoid setup()}{
// Setup LCD with backlight and initialize
lcd.backlight();
led.init();

-}

Hwvoid loop () {
// Get key value if pressed
char customkey = customKeypad.getKey() ;

if (customEey) {
// Clear LCD display and print character
lcd.clear () ;
lcd.setCursor (U, 0);
led.print (customEey) ;

keypress values.

AV use an LCD display instead of the serial monitor to read
i
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1 // Include Arduino Wire library for I2C 44 void loop ()

2 #include <Wire.h;:~ . 45 E{

3 /fl’ Include I.JCD.dlsplay library for I2C AV A6 // Tnitialize LCD and print

4 #include <L1qu1dCry§tal_I2C.h> 47 lcd.setCursor (0, 0);

2 ;’iniﬁcllgd;zipyggfihilbrary ll:l_'zl:llJI 48 lcd.print ("Enter Password:");

1 /! Length of password + 1 for null character ﬂj'-l—ﬂ-ll 45 // Look for keypress

8 tdefine Password Length 8 mamass usrEETY 50 customEey = customKeypad.getKev () ;

§ // Character to hold password input 51 H if (customKey) |

10 char Data[Password Length]; 52 // Enter keypress into array and increment counter
11 // Password B 23 Data[data count] = customKey;

12 char Master([Password Length] = "0123456"; 54 lcd.setCursor(data count, 1) ;

13 // Pin connected to lock relay input 55 1cd_print{Data[datg_count] ) :

14 int lockOutput = 0; 56 data count++;

15 /! Counter for character entries 57 B! -

:16 byte data_count = 1; , 28 // See 1f we have reached the password length

i; ééaihiizigﬁegf hold key input 5% H if (data_count == Password Length - 1) ({

19 /! Constants for row and column sizes ED ]._Cd.clear{};

20 const byte ROWS = 4; 6l o if {!Strcmp{DaFa, Master)) {

21 const byte COLS = 4; 62 // Password is correct

22 // Brray to represent keys on keypad 63 led.print ("Correct™);

23 Hchar hexzaKeys [ROWS] [COLS] = { 6d // Turn on relay for 5 seconds

24 {r7v,'8",'9", '/'}, 65 digitalWrite (lockOutput, HIGH);

25 {rav, 5, e, 'wy, 13 delay(-000);

26 R e T 67 digitalWrite (lockOutput, LOW);

2'}‘ {I'A'lrll::lll#l!l_l} 68 | }

28 t); 69 H else {

29 // Connections to Arduino 70 // Password is incorrect

30 byte rowP}ns[ROWS] = {13, 12, 11, 10}; 71 led.print ("Incorrect™) :

31 byte colPins[COLS] = {%, &, 7, ©}; e .

32 // Create keypad object 3'3 . ) delay (1000}

33 Keypad customkeypad = Keypad (makeKeymap (hexaKeys), rowPins, colPins, ROWS, COLS); .

34 // Create LCD object 74 // Clear data and LCD display

35 LiquidCrystal I2C led(0x27, 16, 2); 13 led.clear();

36 Hvoid setup() { 16 clearData(); 90 Evoid clearData() {

37 // Setup LCD with backlight and initialize 77 ) 81 // Go through array and clear data
38 lcd.backlight () ; 78 -1 B2 while (data count != 0) {
39 lecd.init(); =k} Dataldata count--]1 = 0;
=3 f‘f‘ i L J_Ul..h.UL,LL.J:JL,LL. do dll WVUITUL lJJ..lL ek ] ¥ -

ié , pinMode (lockOutput, OUTPUT); https://manara.edu.sy/ gg [} return;
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