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'] ARDUINO.IDX

B ARDUINO.LIB

|| ARDUINO1.IDX

B ARDUINO1.LIB

Ij ArduinoMega2560TEP.IDX
B ArduinoMega2560TEP.LIB
|| ArduinoTEP.IDX

% ArduinoTEP.LIB

® boards.DSN

@ Boards_Shields,jpg

Ij how to add library to the proteus.txd
| README.txt

[

G1liall

Date modified Tune SiFe

Issue date 17November2025

| README.txt - Notepad — O X

File Edit Format View Help

1) Copy and Paste the files: ARDUINO.IDX and
ARDUINO.LIB in...

C:\Program Files\Labcenter Electronics\Proteus 7
Professional\LIBRARY

or

C:\Program Files\Labcenter Electronics\Proteus 8
Professional\Data\LIBRARY

or another directory of the libraries of the
Proteus.
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Code.ino

void setup() {

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

Serial.begin(9600);
Serial.printin("Hello World!");

}

void loop() {

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

// Serial.printin("Hello World!");
}

[

ojl_aJl

helloworld | Arduino IDE 2.2.1 - O X

file Edit Sketch Tools Help E

AIC:L‘lno .Iv.leg.a CI Pﬂega 256C v

helloworld.ino

1 void setup() {

2

3 Serial.begin(9608);
4 Serial.println("Hello World!");
5 )

6

7 void loop() {

8

9

10 )

11

)|
(g}

Output  Serial Monitor

Ln 6, Col 1  Arduino Mega or Mega 2560 [not connected] 318
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ojli_oJl
helloworld | Arduino IDE 2.2.1 — O X
N File Edit Sketch Tools Help
Auto Format Ctrl+T Arduino Yin
helloworlc pretmee SK.EtCh. ) Arduino Uno
Manage Libraries... Ctrl+Shift+l Arduine Uno Mini
; Serial Monitor Ctrl=Shift=M Arduino Duemilanove or Diecimila
3 Serial Plotter Arduino Mano
4 Firmware Updater v Arduino Mega or Mega 2560
2 Upload SSL Root Certificates Arduino Mega ADK —
7 ) Arduino Leonardo
s Board: "Arduino Mega or Mega 2560" > Boards Manager... Ctrl +5Shift+B Arduino Leonardo ETH
9 port e Arduino AVR Boards > Arduino Micro
i? Get Board Info I Arduino Esplora
Processor: "ATmega2560 (Mega 2560)" » Arduino Mini
Arduino Ethernet
Programmer >
— Arduino Fio
Output Burn Bootloader Arduing BT

LilyPad Arduino USE
LilyPad Arduino

Arduino Pro or Pro Mini

Arduino NG or older

() Please select a port to obta Arduino Robot Control

Arduino Robot Motor

Arduino Gemma

Adafruit Circuit Playground
Arduino Yudn Mini

Arduino Industrial 101

Linino Cne
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TEST_SERIAL_ARDUINO | Arduino IDE 2.3.3
File Edit Sketch Tools Help

&

Verify/Compile Cirl+R
Upload Ctrl+U
Configure and Upload

Upload Using Programmer Ctrl+Shift+U
Export Compiled Binary Alt+Ctrl+5
Optimize for Debugging

)s

Show Sketch Folder Alt+Ctri+K
Include Library pln:HIGH) 3
Add File...
_ EiE
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Mame

Name ' [ helloworld.ino.eep
/ D helloworld.ino.elf
arduino.avr.mega

D helloworld.ino.hex

build

Project Backups
< helloworld.ino
!’, New Project.pdsprj
D New Project.pdsprj.DESKTOP-OVD23CQ....

arduino.avr.uno

D helloworld.ino.with_bootloader.bin

D helloworld.ino.with_bootloader.hex
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6)liadl
Tleny . I.
Cancel
www. TheEngineeringProjects.com Hide All e
|heIIoworId\build\arduino.aw.mega QI Hide All R
(1) Unprogrammed ~ | |Hide All e
(1) Unprogrammed ~ || Hide All W
ways on) |(1)Unprogrammed ~ | Hide All w
-ctar) (1) Unprogrammed ~ | Hide All w L
(0000) Ext Clock «||HideAl  ~ : I— e
: TXD
(00) 4096 words. Starts at Ox1F000  ~ | Hide All W i |
(00) ~ | | Hide All W L e I
16MH i v i
[16MHz Hide All . aaasas
(Default) Hide All w I
L b
(Default) Hide All w L I
r Look in: | |v‘ o F M i
¥ ||No > || Flide Al e 1 l MName - Date modified Type Size ;
i S D TEST_SERIAL_ARDUINC.Iino.elf 11/15/2025 1:14 PM ELF File 29 KB I
1 Quick access D TEST_SERIAL_ARDUINC.Iino.hex 11/15/2025 1:14 PM HEX File 7 KB |
1 D TEST_SERIAL_ARDUING.ino.with_bootloader... 11/15/2025 1:14 PM HEX File 8 KB |
L - u
[ ]Attach hierarchy module F i 3
] Hide comman pins L T |
ant []Edit all properties as text 1 Libraries 1
: EIAE
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Virtual Terminal

T

=
T

ATMEGA2560

16AU 1126
Reset BTN

ANALOG IN

Arduino Mega 2560 .\

www. TheEngineering Projects.com

=

= b B B b e ot s (N L ARDUING MEGA 2580
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Reopen closed
windows of
oscilloscope and
terminal

MU-EPP-FM-005

® New Project - Proteus 8 Professional - Schematic Capture

File Edit View Tool Design Graph Debug Library Template System Help

O

L f ”~ VO 2 Lyl = P2 J =
O & F B M 3 £ dd > startvsmDebugging aviz RQ® QR O Y BE EEEEQI %S, (B KBRS
n Schematic Capture B ) - )
-1 3 [ ===
= '#% =¥ Run Simulation F12
[os. | ] - A
g‘:': _'? Run Simulation (no breakpoints) Alt+F12 Lronornon. |
=2 B
Run Simulation (timed breakpoint) | -
INSTRUMENTS 2| st e e Line —»n
OSCILLOSCOPE e e
LOGIC ANALYSER
* COUNTER TIMER ,E, St e = +F ARD2
WVIRTUAL TERMIMN. 2| o - _
ﬁ SPIDEBUGGER E- i i N
12C DEBUGGER A = e Ste Alt+
g SIGNAL GENERAT ~
PATTERN GENEF :
- DC VOLTMETER Reset Debug Popup Windows
DC AMMETER Reset Persistent Model Data
Mx AC VOLTMETER . i i
AC AMMETER Ei 3 Configure Diagnostics
;
E A AIMEIER Enable Remote Debug Monitor RD
. TITTRTT]
Y = Hore T = ™0
- = RTS
A 0Ol ve ATMEGA2560 ®
- - CTS
16AU 1126 a
H Reset BTN
ARdERR -
/ AARSEREER
[. ANALOG IN
D Arduino Mega 2560
. www. TheEngineeringProjects.com
I
[. .................. ARDUING MEGA 2580
< >

o ; -
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Example 2 a

deol A
// the setup function runs once when you press reset%ru_'?ﬁltl)wer the board
void setup() {

// initialize digital pin LED_BUILTIN as an output.

pinMode(13, OUTPUT);

}

// the loop function runs over and over again forever

void loop() {
digitalWrite(13, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite(13, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second
}
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy Fak



int val;
int ledpin=13; [:;’
void setup() év E | 3
{ 5JLLﬁ.j| Xa m p e
Serial.begin(9%600);,
pinMode(ledpin,OUTPUT);
}
void loop()
{
val=Serial.read();
digitalWrite(ledpin,HIGH);
delay(500);
digitalWrite(ledpin, LOW);
delay(500);
if (Serial.available() > 0) {
val = Serial.read();// read the incoming byte:
Serial.print("I received: ");
//Serial.println(val, BIN);
Serial.print(val, DEC);
//Serial.println(val, HEX);
Serial.print(" => ");
Serial.println(char(val));}

S AR 4 AR TR AEEE————

[s]3c(s]
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MANARA UINIVERSITY

| |
RXD
ARD1
R1 =1 xp
B —
330 —{RrTs
<TEXT &
—] CTS
D1
LEE}‘BL E Virtual Terminal n
n u <TEXT>
|| [ | received:
n u received:
. . rEacE] e "
8 O recetved:
! EE ™~ o received:
; 5 W |g
> || S m|5
A | Y m |2
Qlm & m|X
@ 1
| m|=s
| =
| [ |
ARDUINO UNO R3
<TEXT>
[m]3c=[w]
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nput/output

Examp
digital i
#define ledPin 13 // choose the pin for the LED

#define switchPin 7 // choose the input pin (for a
pushbutton)

int val = 0; // variable for reading the pin status

void setup()

{

pinMode(ledPin, OUTPUT); // declare LED as
output

pinMode(switchPin, INPUT); // declare
pushbutton as input

Y

MANARA UINIVERSITY

void loop()
{

val = digitalRead(switchPin); // read
input value

if (val == HIGH)

{ // check if the input is HIGH (button
released)

digitalWrite(ledPin, LOW); // turn

LED OFF

} else {

} digitalWrite(ledPin, HIGH); // turn
LED ON }}
}
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ALal) Jua o) Jalis daLad) A4 50 pladll i
5 volts vdd o =icD 3
LA & glaun ASatll B patia da glaa Vee ? ﬁI;ISABLE 0 E nSail) Jad
GND Vss ENABLE i dl=as [CD ! 1
D1 from Port D RS LCD I ) LS oo dolaal) 0 4lslifse ) Al Jad
D2 from Port D R/W LCD ) (pa 3618 A dilanl 1 R/W
DO from Port D E
Al Jaiia 0
D7 ) D4 from Port D D7 ) D4 IR Aerr s Jaual) Jia] bad
DR slaxall Jaase | ROt 2
_ Oks0)
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Using Keypads with Arduino 255

f t 9
Row1 e ] T e = T 3 o T A ey 8
7
el iR - - g
f— G G— C—
Row2 e [ 4 [ s [ e [ B g
- - e Tl S—_— 25 2
wows 2| L8[ To 1 Te™| N
I A *— I 0 *— T a *— I D — vin% - g»o @
Row 4 e @E‘E@
& ® & ® | [C[ _
Col1 Col 2 Col 3 Col 4

(w3 ]
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Example 3

// Include the Eeypad library

#include <Keypad.h>

// Constants for row and column sizes

const byte ROWS
const byte COLS

4
43

// Brray to represent keys on keypad

Fchar hexaKeys[ROWS] [COLS]
= ’."’."{Ill! I2I! I?,‘I-r IEI}!
= p"llll'lll{l'ilf I5II I6II IBI}!
= ’.”.’{I':"I! IEI! I9I_|r I[:I}!
= 'I."III."{I-L-II II:II! I#I! IDI}

-}
// Connections to Arduino
byte colPins[COL3] = {°,

// Create keypad object

MU-EPP-FM-005

| T e |

[ O 0y B v |

byte rowPins[ROWS] = {13, 12, 11, 10};

Issue date 17November2025

évoid setup() {
// Setup serial monitor
Serial.begin(~c00) ;

-1

Hwvoid loop() {

// Get key value if pressed

char customKEey = customKeypad.getEey() .,

//3erial.print (customKey) ;

//8erial.println (customKey) ;

H  if {(customKey) {

!/ Print key wvalue to serial monitor
Serial.println{customKey) ;

The Loop is very simple. We use
the gerKey method of the keypad
library to get a key value when it
detects a Eeypress. Then we
simply print that to the serial
monitor.

Eeypad customEeypad = Keypad(makeKeymap (hexaKeys), rowPins, colPins, ROWS, COLS);

issue no:1 https://manara.edu.sy Py
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[

#include <Keypad.h> . .

The Loop is very simple. We
const gg: ROWS = 17/ tour rows use the getKey method of
e s e nEete,
(171,080, /Ty, :

(a1, 50,060, w0, keypress. Then we simply
) print that to the serial
y.o monitor.

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

byte colPins[COLS]

Keypad keypad = Keypad( makeKeymap (keys), rowPins, colPins, ROWS, COLS )

{, &8, 7, €}; //connect to the column pinouts of the keypad

Virtual Terminal n

int KeyCheck = 0;

void setup() L

{

Serial.begin( ) 1 " El H

} e[ 4][5] 6]
g EHIEE -

void loop() T “D@E
{ mEmEmEEEEEE
char key = keypad.getKey () ;
Serial.print (key) ;

DUINO1

(Wand~) vLDIa
'

NI DOTVNY
S—_—

ARDUING UNO R3

}
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LCD1
LuoisL
=TEXT=

Connect LCD TO Arduino _
using LiquidCrystal library

BSt 2%, ssmmzsss

DUINO1 b RV2 | | <fele| ~felojelciiefe
'Pd
oll
L]
=TE(T=
] [
] | .
] [ = —
] | =N
| L]
. y "o
z » - =
N
G|z : |z ¢
s ] |
= ] ] E
u m =
Al |
ARDUIND UND R3
=TEXT=
. EI -
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Connect LCD TO Arduino using
LiquidCrystal library %V

MANARA UINIVERSITY

1 #include <LiquidCrystal.h>

2 19

3 #define rs 9 20 lcd.setCursor(l,l);

4 #define en 8 21 lcd.print ("start™);

>  #define d4 7 22 | delay(5000);

i fdsfine dS 6 23 | lcd.clear();

7 #define dé 5 74 L}

B #define d7 4

e // initialize the library with the numbers of the interface pins 2? .

10 Liquidcrystal led(rs, en, d4, d5, deé, d7): 26 Hvoid loop() f

11  //Liquidcrystal lcd(S, 8, 7, 6, 5, 4); 27 lcd.setCursor(:,);

12 28 lcd.print ("Seconds"™) ;

13 [Hvoid setup() { 29 lcd.setCursor(t, 1)

14 // set up the LCD's number of columns and rows: 30 // print the number of seconds since reset:
15 lcd.begin(lc, 2); 31 led.print{millis()/1000);
16 32 |}

17 // Print a message to the LCD. 33 L

18 led.print ("mechatronics™) ;

Ohy=i0)
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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)).

ADDRESS REFERENCE g R——
-'"«'UlI El'h’nn e T
euTs 12C-BUS SLAVE ADDRESS 2y 1 1 2
A2 | a1 | Ao ) a1 (2 8] SoA ‘ '
L L L 32 (decimal), 20 (hexadecimal) Az 3] 14] s
L L - 33 (decimal), 21 (hexadecimal) PO (4] pepaszap [13] T
L - L 34 (decimal), 22 (hexadecimal) p1 [ |PCFBSTAAP 3 oy
i H H 35 (decimal), 23 (hexadecimal) P2 [6) [11] P8
H L L 36 (decimal), 24 (hexadecimal) pa [T 0] ps
H L H 37 (decimal), 25 (hexadecimal) vss [2] 9] P4
H H L 38 (decimal), 26 (hexadecimal) prr—
H H H 39 (decimal), 27 (hexadecimal)
Fig 3. Pin configuration for DIP16
PCF8574 or MCP23008
_ OO0}
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Connect LCD TO Arduino deola
usingi2c ~ ane

b
AR[H LK4018L
5
pesisc | g el SR el
[ '_“' ; Iﬂ] RVA
L] [ |
| 0 =3 . -I T
2 OTANT Q[EJ' .
A P I-I- o PD CHC0E L]
i;: : A 5 ., : -|!| ‘ :g " 10k R I D 1= P8
ﬁ: - :,..‘ 1 - r;:f:.;.' :f 1T u|m|m r;ll n|n]m
P e DX | El FRRTLRE Eclsm
—'é n ] ]
ARDIIMD UNO am |E EEQ [] R1 R2
I_*I ] ‘l_‘l‘:' 10k 10k
7 . s
i® 7@ r
1o =@ =@
. EI -
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Connect LCD TO Arduino %V

using i2c e
deol A
ojliaJl
1 $include <Wire.h>
2 #include <LiquidCrystal I2C.h>
3
4 LiquidCrystal I2C lcd(0x27,16,2);
5 // set the LCD address to 0x27 for a 16 chars and 2 line display
L&}
7 volid setup()
8  EH{
9 led.init () ; // 1initialize the lecd
10 led.init () ;
11 // Print a message to the LCD.
12 //1lcd.backlight () ;
132 L}
14
15
16 void loop ()
17 =
18 lcd.setCursor(2,0); // THIRD POSITION(2) IN THE FIRST LINE(0)
19 lcd.print ("Hello, world!™);
20 lcd.setCursor (0, 1) ; // FIRST POSITION(0) IN THE SECOND LINE (1)
21 led.print ("Robot Arduino!"™);
22 }
23 L
[E]3c=m]
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Homework %

Develop an Arduino Uno
DUINGA
program that L
implements a basic L 7
password-entry system a2 RRREEE
using a 4x4 keypad and a e ereezeen | M
16x2 LCD display ((can e| 1 ) 35k sszw
be parallel or 12C)). [ = = 7 3|8 EEREREEE
> S5 ~
T IR
S HE
a " RX
] :R1 n
4.TH
T s R
_ @iz
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