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TOPICS TO BE DISCUSSED

• System

• Embedded System

• Components

• Classifications

• Processors

• Other Hardware

• Software

• Applications
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INTRODUCTION

What is a system?

A system is a way of working,

organizing or doing one or many tasks

according to a fixed plan, program or

set of rules.

A system is also an arrangement

in which all its units assemble and

work together according to the plan or

program.
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SYSTEM EXAMPLES

WATCH
It is a time display SYSTEM
Parts: Hardware, Needles (عقارب) , Battery, Dial (وخه-مينا) ,

Chassis and Strap

Rules
1.All needles move clockwise only
2.A thin needle rotates every second
3.A long needle rotates every minute   
4.A short needle rotates every hour
5.All needles return to the  original position after 12 hours
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SYSTEM EXAMPLES
WASHING MACHINE
It is an automatic clothes washing SYSTEM
Parts: Status display panel, Switches & Dials, Motor, 
Power supply & control unit, Inner water level sensor and 
solenoid valve.

Rules
1.Wash by spinning (غسُو تاىغضه)

2.Rinse (شطف)

3.Drying   (ذجفُف)

4.Wash over by blinking 
5.Each step display the process stage
6.In case interruption, execute only the remaining 
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EMBEDDED SYSTEM

Definition: An Embedded System is a system that has

computer hardware with software embedded in it as

one of its important components.

SOFTWARE PROGRAM

#include <16f876a.h>

#use delay (clock=20000000)

#byte PORTB=6

main()

{

set_tris_b(0);

portb=255; //decimal

delay_ms(1000);

portb=0x55; //hexadecimal

delay_ms(1000);

portb=0b10101010; //binary

delay_ms(500);

}

Its software embeds in

ROM (Read Only

Memory). It does not need

secondary memories as in

a computer

HARDWARE



1. “An embedded system is a system that has software

embedded into computer-hardware, which makes a

system dedicated (ٍخصص) for an application (s) or

specific part of an application or product or part of a

larger system.”

2. “An embedded system is one that has a dedicated

purpose software embedded in a computer hardware.”
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Embedded System Definitions



3. “It is a dedicated computer based system for an

application(s) or product. It may be an independent

system or a part of large system. Its software usually

embeds into a ROM (Read Only Memory) or flash.” –

4. “It is any device that includes a programmable

computer but is not itself intended to be a general

purpose computer. ”

5. “Embedded Systems are the electronic systems that

contain a microprocessor or a microcontroller, but we

do not think of them as computers– the computer is

hidden or embedded in the system.”
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Best Definition of Embedded Systems

• “Embedded Systems are the electronic systems that

contain a microprocessor or a microcontroller,

• It is a combination of Software and Hardware”

• It is Specific to an application
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COMPUTER HARDWARE

A Microprocessor

A Large Memory
(Primary and Secondary)
(RAM, ROM and caches)

I/O Units

• Input Units
(Keyboard, Mouse, Scanner, etc.)

• Output Units
(Monitor, printer, etc.)

• Networking Units
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COMPONENTS OF EMBEDDED SYSTEM

• It has Hardware
Processor, Timers, Interrupt controller, I/O Devices, Memories, Ports, 
etc.

• It has main Application Software
Which may perform concurrently the series of tasks or multiple tasks.

• It has Real Time Operating System (RTOS)
RTOS defines the way the system work. Which supervise the application
software. It sets the rules during the execution of the application
program. A small scale embedded system may not need an RTOS.
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EMBEDDED SYSTEM HARDWARE
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What makes embedded systems different?

• Real-time operation

• Size

• Cost

• Time

• Reliability

• Safety

• Energy

• Security

• Software up-gradation capability
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CLASSIFICATIONS OF EMBEDDED SYSTEM

1. Small Scale Embedded System

2. Medium Scale Embedded System

3. Sophisticated  (مطىر) Embedded System
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SMALL SCALE EMBEDDED SYSTEM

• Single 8 bit or 16bit Microcontroller.

• Little hardware and software complexity.

• They May even be battery operated.

• Usually “C” is used for developing these system. 

• The need to limit power dissipation when system is running 
continuously.
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MEDIUM SCALE EMBEDDED SYSTEM

• Single or few 16 or 32 bit microcontrollers or Digital

Signal Processors (DSP) or Reduced Instructions

Set Computers (RISC).

• Both hardware and software complexity.
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SOPHISTICATED EMBEDDED SYSTEM

• Enormous ( ضخم) hardware and software complexity

• Which may need scalable processor or configurable processor

and programming logic arrays.

• Constrained by the processing speed available in their

hardware units.

.
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PROCESSOR
• A Processor is the heart of the Embedded

System.

• For an embedded system designer 

knowledge of microprocessor and 

microcontroller is a must.

Two Essential Units: Operations

Control Unit (CU), Fetch

Execution Unit (EU) Execute
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MICROCONTROLLER

• A microcontroller is a functional
computer system-on-a-chip.

• It contains a processor, memory, and
programmable input/output peripherals.

• Microcontrollers include an integrated
CPU, memory (a small amount of RAM,
program memory, or both) and peripherals
capable of input and output.
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VARIOUS MICROCONTROLLERS

INTEL 

8031,8032,8051,8052,8751,8752

PIC 

8-bit PIC16, PIC18, 

16-bit DSPIC33 / PIC24, 

PIC16C7x

Motorola

MC68HC11
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MICROPROCESSOR Vs MICROCONTROLLER

MICROPROCESSOR MICROCONTROLLER

The functional blocks are ALU,

registers, timing & control units

It includes functional blocks of

microprocessors & in addition has

timer, parallel i/o, RAM, EPROM,

ADC & DAC

Bit handling instruction is less, One

or two type only

Many type of bit handling

instruction

Rapid movements of code and

data between external memory & MP

Rapid movements of code and

data within MC

It is used for designing general

purpose digital computers system

They are used for designing

application specific dedicated

systems
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SOFTWARE 

SIMULATOR

Masm

SOFTWARE

C

C++

Dot Net

COMPILER

RIDE

KEIL
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•Household appliances:

Microwave ovens, Television, DVD 

Players & Recorders

•Audio players 

•Integrated systems in aircrafts and

missiles 

•Cellular telephones

•Electric and Electronic Motor controllers 

•Engine controllers in automobiles 

•Calculators

• Medical equipments 

•Videogames

•Digital musical instruments, etc. 

APPLICATIONS



ذطثُقاخ الأّظَح اىَذٍجح

• انتحكم الآني

• انمنتدات انخذمية

• انمنتدات انترفيهية

• أنظمة الاتصالات انحذيثة 
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انتحكم الآني

اىطائشاخ   ,ٍثو الأّظَح اىَذٍجح اىَىجىدج فٍ اىَصاّغ •

اىصىاسَخ والأقَاس اىصْاػُح وأٌ ٍامُْح  ذؼَو تصىسج 

.ذيقائُح
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انمنتدات انخذمية

ٍثو اىَْرجاخ اىرٍ  ػادج ّشرشَها لأّفسْا فٍ اىَْضه أو  •

اىَنرة  ٍثو ٍنُف اىهىاء أو  اىَُنشووَف اىزٌ َحرىٌ  

.ػيً ّظاً  ذحنٌ إىنرشوٍّ فٍ اىحشاسج
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انمنتدات انترفيهية

ٍثو ٍْصاخ الأىؼاب، اىهىاذف اىزمُح، اىساػاخ اىزمُح •

.وأّظَح اىريفاص اىحذَثح

27



أنظمة الاتصالات انحذيثة 

 ظهىس تؼذ خاصح اىَجاه هزا ٍِ مثُش ّصُة ىها واىرٍ•

,Bluetooth   ٍثو اىلاسينٍ الاذصاه ذقُْاخ WiFi

  اىرٍ الاذصالاخ أّظَح ٍِ  اىقذََح الأجُاه ذحىىد حُث   

Analog  ػيً ذؼرَذ ماّد Electronics  ًذقُْاخ إى   

  جَُغ فَثلا اىَذٍجح الأّظَح ػيً اىَؼرَذج اىشقَُح اىَؼاىجح

   هٍ ٍا الاّرشّد ىْا ذىفش اىرٍ  Routers اىَىجهاخ أجهضج

Embedded Linux Systems شثناخ ومزىل  

.الأداء ػاىُح اىَذٍجح الأّظَح ٍِ ّىع أَضا هٍ اىَحَىه
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مكىنات اننظام انمذمح

سئُسُحٍنىّاخ  3ػادج ذرنىُ اىْظٌ اىَذٍجح ٍِ•
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Microcontrollerانمتحكم انذقيق  •

 .َؼرثش اىؼقو اىَرحنٌ فٍ اىْظاًواىزٌ 

  Input devicesأدوات الإدخال  •

اىحساساخ اىَخريفح  وأصساس اىضغط أو أٌ وسُيح إدخاه  ٍثو 

.ٍؼيىٍاخ ىيَرحنٌ
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  Output Devicesأدوات الإخراج  •

وذؼرثش    Actuatorsذسًَ فٍ تؼض اىحالاخ  واىرٍ 

ٍثو  اىَحشماخ    Microcontrollerاىـ    تهٍا َرحنٌ مو 

Motors   اىشاشاخLCD   صىذُحسَاػاخ,,,,,,
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مراحم تطىير الأنظمة انمذمدة

قثو أُ ّثذأ ذؼيٌ صْاػح الأّظَح اىَذٍجح ػيُْا أُ ّفهٌ  •

اىخطىاخ اىرٍ ذساػذك ػيً اىرخطُط ىَششوع ّاجح وفؼاه،  

فَثلا إرا جاءذل فنشج ىجهاص سائغ،
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مُف ذْفزها؟•

ٍا هٍ الأدواخ اىرٍ سرسرخذٍها؟•

..ٍا هٍ ٍشاحو ذطىَش اىَششوع ىرصو إىً ٍْرج ّهائٍ؟•
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اىخطىاخ اىرٍ َرثؼها ٍصََى الأّظَح اىَذٍجح فٍ ذطىَش   •

ٍِ اىفنشج حرً صْاػح اىَْرج تصىسج ٍْرج تذاَح أٌ 

أساسُاُ هَا  ٍساساُ هْاك ذجاسَح، مَا ّشي 

 ٌَُاىـ  ذصSoftware

 ٌَُاىـ ذصHardware
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