Al-Mustaqgbal University
Science college
Dep. Medical Physics

3/ Vb2 52).9 ¥)2
Jeys /»L J‘// .

Medical Physics

Second Stage

Labl

Computer 4

MS.c Mortada Sabri

MS.c Noor Mohammed



Lec. (1) Al-Mustagbal University
Dep. Medical Physics

Introduction
Previously, working on the manufacture of an electronic circuit to perform a

specific function means building a complex electronic design of electronic

components such as resistors, files, transistors ... etc.

Any change in part of electronic circuits meant a lot of complex processes such as
welding and wire cutting, rethinking of electronic diagrams and many difficult
things that took a long time. After the technological development, the integrated
circuits (IC) were invented so that it was possible to put a complete electronic
circuit on a small chip the size may be the size of a pinhead, even now it is

estimated Nano meter, which cannot be seen only using special magnifiers.

Integrated circuits (IC)

The development of integrated circuits led to the emergence of microcontrollers.
Microcontrollers are a small computer that contains RAM and ROM, as well as an

input and output unit that is from the pins of the microcontrollers.
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Arduino

Is an electronic development board that consists of an open-source electronic
circuit with a microcontroller on a single board programmed by computer
designed to make the use of interactive electronics in interdisciplinary projects

easier.

Arduino is programmed by its own programming language called Arduino C that

derived from C, C ++ and processing programming languages.

Arduino Leonardo

Arduino Lilypad 4.

Arduino Uno ©

Arduino Mini

Microcontroller on deferent types of Arduino Board

Why Arduino?

» Simplicity: Arduino is designed to suit everyone's needs in interactive
electronics.

» Price: The Arduino is less expensive compared to other panels of the same
type.

> Self-Assembly: You can download the Arduino data sheet free of charge
from the official website and buy the pieces and assemble it yourself.
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Multi-platform: The program Arduino has the ability to work on Windows,
Mac OS and Linux and most other electronic controls running on Windows
only.

Easy and simple programming environment: Programming Environment
Designed to be easy for beginners, stable and powerful for professionals.
Open Source Software: Available for all to download and programmers can
modify it according to their needs.

Open Source Hardware: Diagrams are published under license allowing
circuit designers to design their own circuits.

Components of Arduino:

External Power Supply

Digital Ground

Digital 1/0 Pins (2-13)
|

Serial Out (TX)
Serial In (RX)

Analog Reference Pin

A 908 < .y DEIGITAL (Pwp~

serw—| SR © O JUNOM

o ARDUINO Reset Button

In-Circuit
Serial Programmer

ATmega328
Microcontroller

Analog In
Pins (0-5)

3.3 VoIt Power Pin
5 Voit Power Pin

Volitage In

Ground Pins
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Programing of Arduino:

We need to use a program called Arduino IDE (you can download it from

arduino.cc) and use the programming language Arduino C (derived from C, C ++
and the processing language).

Connect Arduino to pc

File name IDE Version
&9 Javatpoint | Arduino 1.8,12 = O X
File Edit Sketch Tools Help Menu Bar
Toolbar
Button
Javatpoint
void setup{) { ~
// put your setup code here, to run once:
}
void loop() {
Text Editor // put your main code here, to run repeatedly:
for writing )
code

.| Shows the
Uploading
status
Error

Messages
Configured board

and serial port

Arduino Pro or Pro Mini, ATme
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Arduino IDE

The first two things that you need to set in Arduino program are:

1- Select the Arduino Board that you are going to use it by click on tools and
then click Board:

File Edit Sketch Tools| Help

Auto Format
Archive Sketch

Classic_Blink_

Fix Encoding & Reload ‘EIVA'“‘”“”
B Sesial Monitor C“"M‘M]  Arduino Duemilanove w/ ATmega328 ‘
void setup() Board ,} Arduino Diecimila or Duemilanove w/ ATmega168
{ pisodequzp| [SPoR s Arduino Nano w/ ATmega328
y Arduino Nano w/ ATmega168
reonmme ¢ Arduino Mega 2560 or Mega ADK
vo1d leop() B fonticeer Arduine Mega (ATmega1280)
{ - . Arduino Leonardo
digital¥rice (LED,HIGH) ;
(1000) ; Arduino Esplora
IVzice (LED,LOW) ; Arduino Micro
delay(1000): Arduino Mini w/ ATmega328
; Arduino Mini w/ ATmega168
Arduino Ethemnet
Arduino Fio
Arduino BT w/ ATmega328
. | Arduino BT w/ ATmega168 . 4

I [}

2- Choosing a Serial Port by click on tools and then click Serial Port:

File Edit Sketch Tools| Help

Auto Format Ctrl=T
. . Archive Sketch
Classic_BlinkJ Fix Encoding & Reload

const int LED

Serial Monitor Ctrl= Shift+M
wold setup() Board »
{ -
pinMode { LED Zon b .||ﬂ Eg:i |
¥ Programmer '| =
woid loop{} Burn Bootloader

{
digitalWrite (LED,HIGH) ;
delay(1000);
digitalilrite (LED, LOW) ;
delay(1l000):
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Sometimes when working with some sensors you need to add
A library in order to work, you can get libraries and download
them to the fact that Arduino is open source (one of the most popular sites
to download the library sites GitHub).
After downloading the library you can add it by clicking Sketch, then Include
Library and add .ZIP Library.

File Edit |Sketch Tools Help
Verify/Compile Ctrl+R
Upload Ctrl+U
sketch U . _
pload Using Programmer Ctrl+Shift+U
S Export compiled Binary ~ Ctrl+Alt+5
VOl
Show Sketch Folder Ctrl+K i i
/ Include Library | a Ie r t
Add File.. Manage Libraries...
‘Add .ZIP Library...
} Arduino libranes
Bridge

You'll notice the emergence “#include”, which means that the library has been
successfully added.



File Edit Sketch Tools Help

finclude <dhtll.h>

void setup() {

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

BreadBoard:
An important piece is used to connect the Arduino with other things associated

with it by connecting wires.
The board is supplied by connecting it to the Arduino (the positive with voltage
and the negative with the GND).

Part A&D Battery Connect to the voltage and GND from Arduino (Horizontally.

Part B&C to Connecting things with each other and with Arduino (vertically).
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Wires:
Used to connect things with each other and has three types:

Male-to-Male Female-to-Female Mail-to-Female

H.w
4 Compare between microcontroller and microprocessor?

% What types of Arduino? And why did these species exist?




