
҆үңҠҶҩҾҗүҥӨҰҴҥӨҖҿҩҥӨ
(Hardware)



҆үңҠҶҩҾҗүҥӨҰҴҥӨҖҿҩҥӨ (Hardware)
    Ҿ҆ҥҹӆү҉үӤҴқҿҞӤқҡҧүҝҝӜӮҖҶҬ҃Ө

ҊүҢҴҠ

ҿҝӠқҠҶңҠӨ

Ҿ҆ҥҹӆү҉ҠҶңҠӨ

Ҿ҆ҥҹӆү҉үӤҴқҍҷҖҷҥүң

ҧӋҴӀҠ҉

 ҾңҴҬӨ



   ҰҴҥӨҖҿҩҥӨ҆үңҠҶҩҾҗүҥӨ  ҭңҴҤҘҸ҉
җҳҩҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨ ҿҧҲүҺҝ҃ҥҕӨ  
үҶҾҧӅ҃ҙҥүқҶ҃ҬӨүҹӆқӄ ҙҷӆҾ҃ҷӆҤҩ҄ӥү҉ҝҥҲ҃үҜ 
ҖӥҩҤҬӤҩқҝҥҲ҃үҜҭҧҳ҃ 6 ҬӤҩқ Җҳ҉қҷӇ

1. үҺҝ҃ҥҕӨҥҳҜ҄ӥүңһҧ (input devices)

2. үҺҝ҃ҥҕӨҿҬҖ҉Ҟҧ (output devices)

3. үҺҝ҃ҥҕӨ҃ҴҥҬҹӆүҬҴҥ (communication devices)

4. ҭқӤҩҤҝҥҲңҩҧҞҧ҃ҧҴ҉ (central processing unit)

5. ҭқӤҩҤ҆ҩҴңҊӋҴҭҧҳ҃ (main devices)

6. үҺҝ҃ҥҕӨҾ҃ӅҜ҄ӥүңһҜҬӋҴҥү҉ (secondary storage devices)

ҰҴҥӨҖҿҩҥӨ҆үңҠҶҩҾҗүҥӨ



  ҭқӤҩҤҝҥҲңҩҧҞҧ҃ҧҴ҉

ҭқӤҩҤ҆ҩҜ҆Һң  ҭқӤҩҤ҆ӋҴқҩҕҿҧҲҗҥҥ҃Ҳ

 ҥҷҊҷҬҾҗүҥӨ

ҭқӤҩҤ҆ҩҴңҊӋҴҭҧҳ҃

ҩ҉Ҋҥ҃ҴҥҙӋҴ҉Ҵқ҄ү҉҆үңҠҶҩҾҗүҥӨ
(IPOS Cycle)

îùÜÂäÔ°Âóäëøćîëóä

  үҺҝ҃ҥҕӨҾ҃ӅҜ҄ӥүңһҧҬӋҴҥү҉

үҺҝ҃ҥҕӨҥҳҜ
҄ӥүңһҧ

үҺҝ҃ҥҕӨ
ҿҬҖ҉Ҟҧ



҃ҴҥҊҳҖ҃Ҵҥ҄ӥүңһҧӁқ҆үңҠҶҩҾҗүҥӨ
Åbinary number   ̓ҹү ҥҭҳҬҾҧ҄ҒҴқҬү҉ ҝҥҲ҃үҜҖӥҩҤҗҳҩҾҧ҄ 

0 (ҝӛҖ) ҿҧҲ 1 (ҾҝӛҖ)

Åbit(ҜҶҗ) ҾҝӬқҭқӤҩҤ҄ү҉ҥҲҜҜҾҧ҄ҒҴқҬү҉ ӂҖӥҿ҃Ӥ җҳҩҾҧ҄ 0 ҭҥҹү1

Åbyte (ӂҜҗӨ) ҾҝӬқ҃ҴҥқӋҴҗҳҩҾҧ҄ 0 ҭҥҹү1 Ҿ҄ҷҤқҾҝӬқҌҺҖ ҾҠҹӆүҿҙқ

үҳ҃҄ҥҲҗӤҴ҉ӄ

Ҿҧ҄ҒҴқҬү҉0 1

ҜҶҗ(bit)

ҬҘҴқҲ ҝӛҖ ҾҝӛҖ



ҥһҝҿҜҜ҄ү҉Ҭҳҏҧҳ҃ҫҕӨҗҳҩүҳ҃ҫҥ A



ҥҭҳҬҿҙқ҄ӥүңһҧ

Å ASCII  (American Standard Code for                     
Information Interchange)

Å EBCDIC (Extended Binary Coded 
Decimal Interchange)

ҙҳӇ҉ ҥҭҳҬҿүҬ҃ҷҿҧҲҾүҜҍҷҍҷҖҶ҃ ӁҌӥҾҧ҄ҒҴқ 2 ( 0 
ҭҥҹү 1 ) ҊӋҴқҩқ 8 ҭҧҳ҃ҿҙқ҄ӥүңһҧ 1 җҳҩүҳ҃ҫҥ ҬҴңҴҥҘ
ҿҙқ҄ӥүңһҧҙҷӆҿҗ҃җӤҴ҉҃ҳқӂҖӥ 2 8 ҭҥҹү  256 ҿҜҜ



ҥҭҳҬҿүҬ҃ҷ ҿҧҲ ҥҭҳҬҾүҜҍҷҖҶ҃



ҥҭҳҬҿҙқ҄ӥүңһҧ

ÅUnicode   ӁҌӥҾҧ҄ҒҴқ 2 (0 ҭҥҹү 1) ҊӋҴқҩқ 16 ҭҧҳ҃
ҿҙқ҄ӥүңһҧ 1 җҳҩүҳ҃ҫҥ ҬҴңҴҥҘҿҙқ҄ӥүңһҧҙҷӆҿҗ҃җӤҴ҉
҃ҳқӂҖӥ 2 16 ҭҥҹү 65,536 ҿҜҜ



ҭқӤҩҤ҄ү҉ҥҲҜҜ (SYSTEM UNIT)

system  unit



ҭқӤҩҤ҄ү҉ҥҲҜҜ (SYSTEM UNIT)

Å҆үңҠҶҩҾҗүҥӨҙҺ҃ҌқҶҖҊҲңҷ System Unit ҾҝӬқ
ҬӤҩқҝҥҲ҃үҜҭҧҳ҃ ӂҖӥҿ҃Ӥ

ÅҿҞ҉ҩ҉Ҋҥҭҧҳ҃ ҭҥҹүҾңқҜүҥӨҖ (main board ҭҥҹү 
motherboard) 

ÅҿҭҧӤ҉ҊӤҴҤ҃ҥҲҿҬӂҡҡӠҴ (power supply) 

Å҃ҴҥӨҖҾҬҷҤ҉ (sound card) 

ÅүҺҝ҃ҥҕӨҊҳҖҾ҃ӅҜ҄ӥүңһҧ (storage devices) 

ÅҿҧҲүҺҝ҃ҥҕӨүҹӆқ ӄ Җҳ҉ҥһҝ 



ҬӤҩқҝҥҲ҃үҜҢҴҤӁқ System Unit



ҾңқҜүҥӨҖ (main board)

Keyboard / Mouse

Parallel Port

CPU Slot

RAM Slots

PCI Port

Floppy Connector IDE Connector

USB Port

Audio Port

Power supply
connector

Battery

AGP Slot



ҠүҥӨҗ (port)

keyboard

USB port

serial port

monitor

game port
network

telephone line in

cable TV

FM reception

telephone line out

microphone

speaker

USB port

printer (parallel port)

mouse

power



җҳҩүҤӤҴ҉җҳҩҾҌҹӆүңҗӤү (connector)



ҭқӤҩҤҝҥҲңҩҧҞҧ҃ҧҴ҉ 
(Central Processing 

Unit - CPU)

CPU ҾҝӬқҌҶҝҍҶҧҶ҃үқ ҭҥҹүҩ҉Ҋҥҥҩң ҝҥҲ҃үҜҖӥҩҤ 

ҬӤҩқҬӋҴ҆ҳҏ 2 ҬӤҩқ ҆ҹү

ÅҭқӤҩҤ҆ҩҜ҆Һң(Control Unit) ҙӋҴҭқӥҴҙҷӆ҆ҩҜ҆Һң

҃ҴҥҙӋҴ҉Ҵқ҄ү҉҆үңҠҶҩҾҗүҥӨҙҺ҃ҬӤҩқ

ÅҭқӤҩҤ҆ӋҴқҩҕҿҧҲҗҥҥ҃Ҳ(Arithmetic Logic 

Unit - ALU) ҙӋҴҭқӥҴҙҷӆ҆ӋҴқҩҕҙҴ҉҆ҕҶҗҪҴҬҗҥӨ



҆ҩҴңҾҥӅҩ҄ү҉ CPU

Å҃ ҴҥҩҳҖ҆ҩҴңҾҥӅҩ҄ү҉ CPU ңҷҭқӤҩҤҩҳҖҾҝӬқҾң҃ҲҾҰҶҥӨҗ 

(megahertz :MHzҭҥҹү millions of clock cycle) 

ҿҧҲ҃Ҷ҃ҲҾҰҶҥӨҗ (gigahertz :GHz ҭҥҹү billion of 

clock cycle)

ÅCPU ңҷ҆ҩҴңҾҥӅҩ 933 MHz ҭңҴҤҘҸ҉ CPU ҬҴңҴҥҘ

ҝҥҲңҩҧҞҧӂҖӥ 933 ҧӥҴқҥүҜӁқҭқҸӆ҉ҩҶқҴҙҷ

ÅҜҴ҉҆ҥҳӇ҉ҾҥҷҤ҃ CPU ҩӤҴ ӀҝҥҾҍҬҾҍүҥӨ (processor) 



ӀҝҥҾҍҬҾҍүҥӨҙҷӆқҶҤңӁҌӥӁқҝӪҊҊҺҜҳқ



ҭқӤҩҤ҆ҩҴңҊӋҴҭҧҳ҃

ÅҭқӤҩҤ҆ҩҴңҊӋҴҭҧҳ҃ҾҝӬқҊ҉Ҋҥҥҩңҭҥҹү

ҌҶҝҙҷӆӁҌӥҜҳқҙҸ҃Ӏҝҥҿ҃ҥңҿҧҲ҄ӥүңһҧ 

ÅҭқӤҩҤ҆ҩҴңҊӋҴҭҧҳ҃ҜҥҥҊҺүҤһӤҜқҿҞҧҩ҉Ҋҥҭҧҳ҃ 

ҭҥҹүҜҴ҉ҝҥҲҾҢҙүҤһӤӁқҌҶҝҍҷҠҷҤһ

ÅҭқӤҩҤ҆ҩҴңҊҺ҄ү҉ҭқӤҩҤ҆ҩҴңҊӋҴ

8 bits = 1  byte

1024 bytes = 1  kilobyte (KB) ҭҥҹү2
10

bytes

1024 KB = 1  megabyte (MB)ҭҥҹү2
20

bytes

1024 MB = 1  gigabyte (GB) ҭҥҹү2
30

bytes

1024 GB = 1  terabyte (TB) ҭҥҹү2
40

bytes



ҿҥң (RAM)

Årandom access memory ҭҥҹүRAM ҾҝӬқүҺҝ҃ҥҕӨ
ҭҥҹүҿҞ҉ҩ҉ҊҥҙҷӆҙӋҴҭқӥҴҙҷӆҾ҃ӅҜ҄ӥүңһҧҿҧҲӀҝҥҿ҃ҥң
҆үңҠҶҩҾҗүҥӨ ҭқӤҩҤ҆ҩҴңҊӋҴҿҥң ҜҴ҉҆ҥҳӇ҉ҾҥҷҤ҃ҩӤҴ
ҭқӤҩҤ҆ҩҴңҊӋҴҌҳӆҩ҆ҥҴҩ(volatile) ҙҳӇ҉қҷӇҾқҹӆү҉ҊҴ҃
Ӏҝҥҿ҃ҥңҿҧҲ҄ӥүңһҧҙҷӆҘһ҃Ҿ҃ӅҜӁқҭқӤҩҤ҆ҩҴңҊӋҴҿҥңҊҲ
Ҙһ҃ҧҜҭҴҤӂҝҾңҹӆүҝӛҖҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨ 

Җҳ҉қҳӇқҘӥҴҗӥү҉҃ҴҥҾ҃ӅҜ҄ӥүңһҧҿҧҲӀҝҥҿ҃ҥңҙҷӆүҤһӤӁқ
ҿҥңӂҩӥӁҌӥ҉ҴқӁқүқҴ҆җҊҲҗӥү҉ҜҳқҙҸ҃҄ӥүңһҧҾҭҧӤҴқҳӇқҧ҉
ӁқҭқӤҩҤ҆ҩҴңҊӋҴҬӋҴҥү҉(secondary storage) ҃Ӥүқҙҷӆ
ҊҲҝӛҖҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨҙҺ҃҆ҥҳӇ҉ 



ҝҥҲҾҢҙ҄ү҉ҿҥң
Å static RAM

ҾҝӬқҭқӤҩҤ҆ҩҴңҊӋҴҙҷӆқҶҤңӁҌӥҾҝӬқҭқӤҩҤ҆ҩҴңҊӋҴҿ҆Ҍ
(cache memory) ҾҠҥҴҲ ҾүҬҿҥң (SRAM) ңҷ҆ҩҴңҾҥӅҩ
Ҭһ҉҃ҩӤҴDRAM ҥҩңҙҳӇ҉ҥҴ҆Ҵ҃ӅҬһ҉҃ҩӤҴҖӥҩҤ

Å ҭқӤҩҤ҆ҩҴңҊӋҴҿ҆Ҍ ҆ҹүҭқӤҩҤ҆ҩҴңҊӋҴҿҥңҙҷӆҌӤҩҤҾҠҶӆң
҆ҩҴңҾҥӅҩӁҭӥ҃ҳҜүҺҝ҃ҥҕӨ҆үңҠҶҩҾҗүҥӨ ҾҌӤқ Ҿ҆ҥҹӆү҉ҠҶңҠӨ

Å dynamic RAM

ҭқӤҩҤ҆ҩҴңҊӋҴҙҷӆқӋҴңҴӁҌӥ҉Ҵқ҃ҳқӁқҝӪҊҊҺҜҳқҬӤҩқӁҭҏӤҊҲ
ҾҝӬқ DRAM (үӤҴқҩӤҴ Җҷҿҥң) ҾҝӬқҭқӤҩҤ҆ҩҴңҊӋҴҙҷӆңҷҥҴ҆Ҵ
җӆӋҴ҃ҩӤҴSRAM ҍҸӆ҉ҌқҶҖ҄ү҉DRAM ҾҌӤқSDRAM 
(synchronous DRAM) ҿҧҲDDR SDRAM (double 
data rate SDRAM) 



ҝҥҲҾҢҙ҄ү҉ҿҥң



ҥүң(ROM)

Åҥүң(ROM)

read-only memory ҭҥҹүROM ҾҝӬқҭқӤҩҤ҆ҩҴңҊӋҴҙҷӆҜҳқҙҸ҃

҄ӥүҬқҾҙҪҿҧҲ҆ӋҴҬҳӆ҉ҾҥҶӆңҗӥқ(start -up) ҄ү҉ҥҲҜҜ ҆ҺҕҬңҜҳҗҶ

ҾҖӤқ҄ү҉ҥүң҆ҹү ҄ӥүңһҧҿҧҲ҆ӋҴҬҳӆ҉ҊҲӂңӤҘһ҃ҧҜҭҴҤӂҝ 

ҘҸ҉ҿңӥҩӤҴҊҲҝӛҖҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨ ҭҥҹүӂңӤңҷ҃ҥҲҿҬӂҡҡӠҴ

ҭҧӤүҾҧҷӇҤ҉ҿҧӥҩ҃ӅҗҴң

҄ӥүңһҧҭҥҹү҆ӋҴҬҳӆ҉ҙҷӆҊҳҖҾ҃ӅҜӁқҭқӤҩҤ҆ҩҴңҊӋҴҥүң ҬӤҩқ

ӁҭҏӤҊҲҘһ҃ҜҳқҙҸ҃ңҴҊҴ҃Ӏҥ҉҉ҴқҞһӥҞҧҶҗҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨ 

ҿҧҲ҄ӥүңһҧҾҭҧӤҴқҷӇҊҲӂңӤҬҴңҴҥҘҧҜҭҥҹүҿ҃ӥӂ҄ӂҖӥ ҿҗӤҬҴңҴҥҘ

үӤҴқӂҖӥ ҾҥҷҤ҃ҩӤҴPROM (programmable read-only 

memory)



ҭқӤҩҤ҆ҩҴңҊӋҴ CMOS

ÅCMOS(үӤҴқҩӤҴ ҍҷңүҬ) ҤӤүңҴҊҴ҃complementary 
metal-oxide semiconductor ҾҝӬқҭқӤҩҤ҆ҩҴңҊӋҴҙҷӆӁҌӥ
Ҿ҃ӅҜ҄ӥүҬқҾҙҪҙҷӆӁҌӥҾҝӬқҝҥҲҊӋҴ҄ү҉ҥҲҜҜ҆үңҠҶҩҾҗүҥӨ 
ҾҌӤқ ҝҥҲҾҢҙ҄ү҉ҿҝӠқҠҶңҠӨ ҾңҴҬӨ ҊүҢҴҠ ҿҧҲҾ҆ҥҹӆү҉
үӤҴқҿҞӤқҖҶҬ҃Ө(disk drive) 

CMOSӁҌӥ҃ҥҲҿҬӂҡҊҴ҃ҿҜҗҾҗүҥҷӆ Җҳ҉қҳӇқҾңҹӆүҝӛҖ
Ҿ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨ ҄ӥүҬқҾҙҪӁқCMOS ҊҸ҉ӂңӤҬһҏҭҴҤ 
ҧҳ҃ҫҕҲҾҖӤқ҄ү҉CMOS үҷ҃үҤӤҴ҉ҭқҸӆ҉҆ҹү ҄ӥүҬқҾҙҪҙҷӆ
ҜҳқҙҸ҃ӁқCMOS ҬҴңҴҥҘҾҝҧҷӆҤқҿҝҧ҉ӂҖӥҾңҹӆүңҷ҃Ҵҥ
ҾҝҧҷӆҤқҿҝҧ҉үҺҝ҃ҥҕӨӁҭӥ҃ҳҜҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨ ҾҌӤқ 
҃ҴҥҾҠҶӆң RAM ҿҧҲҰҴҥӨҖҿҩҥӨүҹӆқӄ 



(Flash memory)



1.үҺҝ҃ҥҕӨҿҜҜ҃Җ

       7ҿҝӠқҠҶңҠӨ (keyboard)

ҭқӤҩҤҥҳҜ҄ӥүңһҧ (Input Unit)

ңҷҬӤҩқҝҥҲ҃үҜҖҳ҉қҷӇ

1.1 ҿҝӠқүҳ҃҄ҥҲ(alphabetic keys) ҾҌӤқ a, s, d, f

1.2 ҿҝӠқҗҳҩҾҧ҄ (numeric keypad) ҾҌӤқ 1, 2, 3,é.

1.3 ҿҝӠқҡӪ҉҃ӨҌҳқ (function keys) ҾҌӤқ  F1, F2, F3

1.4 ҿҝӠқҧһ҃Ҫҥ (arrow keys) ҾҌӤқ --- >

1.5 ҿҝӠқ҆ҩҜ҆Һң(control keys) ҾҌӤқ Ctrl, Alt, Shift



җҳҩүҤӤҴ҉ҿҝӠқҠҶңҠӨ



2. үҺҝ҃ҥҕӨҌҷӇҗӋҴҿҭқӤ҉ҿҧҲҩҴҖҥһҝ 
(pointing and drawing device)

ÅҾңҴҬӨ (mouse)

Åҧһ҃҃ҧң҆ҩҜ҆Һң (trackball)

ÅҿҙӤ҉҆ҩҜ҆Һң (track point)

ÅҿҞӤқҬҳңҞҳҬ (touchpad)

ÅҊүҤҬҗҶ҃ (joystick)

ÅҥҲҜҜҝҴ҃҃Ҵ (pen-base system)

ÅҊүҬҳңҞҳҬ (touch screen)

ÅҬңҺҖҜҳқҙҸ҃ (digital notebook)



ҾңҴҬӨ
Scrolling mouse

Wireless mouse



ҧһ҃҃ҧң҆ҩҜ҆Һң (trackball)



ҿҙӤ҉҆ҩҜ҆Һң (track point)

ҿҙӤ҉҆ҩҜ҆Һң (track point) ҿҧҲ 
ҿҞӤқҬҳңҞҳҬ (touchpad)

ҿҞӤқҬҳңҞҳҬ(touchpad) 



ҊүҤҬҗҶ҃ (joystick)



ҥҲҜҜҝҴ҃҃Ҵ (pen -base system)



digitizing tablet 



ҊүҬҳңҞҳҬ (touch screen)


