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҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧҿҧҲҾ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ



҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧ (Data Communications)
҃ҴҥҥҳҜ-ҬӤ҉ Ӏүқ ҤӥҴҤ ҭҥҹүҿҧ҃ҾҝҧҷӆҤқ҄ӥүңһҧҿҧҲ

ҬҴҥҬқҾҙҪ ҥҲҭҩӤҴ҉үҺҝ҃ҥҕӨҬҹӆүҬҴҥҗӤҴ҉ ӄ ҞӤҴқҬҹӆүқӋҴ
҄ӥүңһҧ

Ҿ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ (Computer Network)
҃ҴҥқӋҴҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨҗҳӇ҉ҿҗӤ 2 Ҿ҆ҥҹӆү҉҄ҸӇқӂҝ

ңҴҾҌҹӆүңҗӤүҾҠҹӆүӁҌӥӁқ҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧ



ү҉҆ӨҝҥҲ҃үҜ҄ү҉҃ҴҥҬҹӆүҬҴҥ

Å ҞһӥҬӤ҉҄ӥүңһҧ (Sender)
Å ҞһӥҥҳҜ҄ӥүңһҧ (Receiver)
Å ҄ ӥүңһҧ (Data)

Å ҬҹӆүқӋҴ҄ӥүңһҧ (Medium)
Å ӀҝҥӀҗ҆үҧ (Protocol)



җҳҩүҤӤҴ҉ү҉҆ӨҝҥҲ҃үҜ҄ү҉҃ҴҥҬҹӆүҬҴҥ



ҬҳҏҏҴҕҿүқҲҧӅү҃ҾҝӬқҬҳҏҏҴҕҿҜҜҗӤүҾқҹӆү҉     
ңҷҧҳ҃ҫҕҲҾҝӬқ҆ҧҹӆқӂҍқӨ (sine wave) ӀҖҤҿҗӤҧҲ҆ҧҹӆқҊҲңҷ
҆ҩҴңҘҷӆҿҧҲ҆ҩҴңҾ҄ӥң҄ү҉ҬҳҏҏҴҕҙҷӆҗӤҴ҉҃ҳқ ҾңҹӆүқӋҴ
ҬҳҏҏҴҕҾҭҧӤҴқҷӇңҴҞӤҴқүҺҝ҃ҥҕӨҥҳҜҬҳҏҏҴҕҿҧҲҿҝҧ҉
ҬҳҏҏҴҕ҃ӅҊҲӂҖӥ҄ӥүңһҧҙҷӆҗӥү҉҃Ҵҥ

ҭҴ҃ҬҳҏҏҴҕҿүқҲҧӅү҃ҾҖҶқҙҴ҉ӂ҃ҧҊҲҙӋҴӁҭӥ
ҬҳҏҏҴҕүӤүқҧ҉ ҊҸ҉җӥү҉ӁҌӥүҺҝ҃ҥҕӨӁқ҃Ҵҥ҄ҤҴҤҬҳҏҏҴҕ
ҿүқҲҧӅү҃Ӂҭӥңҷ҆ҩҴңҘҷӆҾҠҶӆң҄ҸӇқҿҧҲ҄ҊҳҖ҆ҧҹӆқҥҜ҃ҩқ 
ҾҥҷҤ҃ҩӤҴ amplifier

ҬҳҏҏҴҕҿүқҲҧӅү҃ (Analog Signal)



Amplitude 

(a)

Wavelength 

(l)

or period

Phase 

difference (f)

ҾҰҶҥҗҍӨ (hertz) ҆ҹү ҭқӤҩҤҩҳҖ҆ҩҴңҘҷӆ҄ү҉ҬҳҏҏҴҕ
҄ӥүңһҧҿҜҜҿүқҲҧӅү҃ ҩҶҚҷҩҳҖ҆ҩҴңҘҷӆҊҲқҳҜҊӋҴқҩқҥүҜ
҄ү҉ҬҳҏҏҴҕҙҷӆҾ҃ҶҖ҄ҸӇқҢҴҤӁқ 1 ҩҶқҴҙҷ ӀҖҤқҳҜҊҴ҃
ҬҳҏҏҴҕ҄ҸӇқҿҧҲҧ҉ҾҝӬқ 1 ҥүҜ ҾҌӤқ ҬҳҏҏҴҕ҄ӥүңһҧ
҆ҩҴңҘҷӆ 60 Hz ҭңҴҤҘҸ҉ Ӂқ 1 ҩҶқҴҙҷ ҬҳҏҏҴҕңҷ҃Ҵҥ
ҾҝҧҷӆҤқҿҝҧ҉ҥҲҖҳҜҬҳҏҏҴҕ 60 ҥүҜ 



ҬҳҏҏҴҕҖҶҊҶҙҳҧҾҝӬқҬҳҏҏҴҕҿҜҜӂңӤҗӤүҾқҹӆү҉ 
ҥһҝҿҜҜ҄ү҉ҬҳҏҏҴҕңҷ҆ҩҴңҾҝҧҷӆҤқҿҝҧ҉ҙҷӆӂңӤ
ҝҲҗҶҖҝҲҗӤүүҤӤҴ҉ҬҳҏҏҴҕҿүқҲҧӅү҃ Ӂқ҃ҴҥҬҹӆүҬҴҥҖӥҩҤ
ҬҳҏҏҴҕҖҶҊҶҙҳҧҊҲҘһ҃ҿҙқҖӥҩҤҾҧ҄ҒҴқ 2 (0 ҿҧҲ 1) 
҃Ҵҥҿҙқ҄ӥүңһҧҖӥҩҤҬҳҏҏҴҕҖҶҊҶҙҳҧңҷҭҧҴҤҿҜҜ ҾҌӤқ 
Unipolar, Manchester ҿҧҲ Bipolar ҾҝӬқҗӥқ

ҭҴ҃ҬҳҏҏҴҕҖҶҊҶҙҳҧҾҖҶқҙҴ҉ӂ҃ҧҊҲҙӋҴӁҭӥ
ҬҳҏҏҴҕҾ҃ҶҖ҃ҴҥҾҝҧҷӆҤқҿҝҧ҉ ҊҸ҉җӥү҉ӁҌӥүҺҝ҃ҥҕӨӁқ҃Ҵҥ
ҙҩқҬҳҏҏҴҕҖҶҊҶҙҳҧ ҾҥҷҤ҃ҩӤҴ Repeater

ҬҳҏҏҴҕҖҶҊҶҙҳҧ (Digital Signal)



1 second

1 second

1 Mbps

2 Mbps

Bit rate ҆ҹү ҾҝӬқүҳҗҥҴ҆ҩҴңҾҥӅҩӁқ҃ҴҥҬӤ҉҄ӥүңһҧ
ҿҜҜҖҶҊҶҙҳҧ ҩҶҚҷҩҳҖ҆ҩҴңҾҥӅҩҊҲқҳҜҊӋҴқҩқҜҶҗ҄ӥүңһҧҙҷӆ
ҬӤ҉ӂҖӥӁқҌӤҩ҉ҥҲҤҲҾҩҧҴ 1 ҩҶқҴҙҷ ҾҌӤқ 14,400 bps 
ҭңҴҤҘҸ҉ ңҷ҆ҩҴңҾҥӅҩӁқ҃ҴҥҬӤ҉҄ӥүңһҧҊӋҴқҩқ 14,400 
ҜҶҗ ӁқҥҲҤҲҾҩҧҴ 1 ҩҶқҴҙҷ



Modulation Demodulation ҭҥҹү Modem

ӀңҾҖӅң (modem) ҾҝӬқүҺҝ҃ҥҕӨҙҷӆҙӋҴҭқӥҴҙҷӆҿҝҧ҉
ҬҳҏҏҴҕҖҶҊҶҙҳҧҊҴ҃Ҿ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨӁҭӥҾҝӬқ
ҬҳҏҏҴҕҿүқҲҧӅү҃ ҄ҳӇқҗүққҷӇҾҥҷҤ҃ҩӤҴ modulation
ҿҧҲҙӋҴҭқӥҴҙҷӆҿҝҧ҉ҬҳҏҏҴҕҿүқҲҧӅү҃ӁҭӥҾҝӬқ
ҬҳҏҏҴҕҖҶҊҶҙҳҧ ҾҠҹӆү҆үңҠҶҩҾҗүҥӨҊҲӂҖӥқӋҴӂҝ
ҝҥҲңҩҧҞҧӂҖӥ ҄ҳӇқҗүққҷӇҾҥҷҤ҃ҩӤҴ demodulation



Source Transmitter Receiver Recipient



Å ӀңҾҖӅңҢҴҤқү҃ (external modem)

Å ӀңҾҖӅңҢҴҤӁқ (internal model)

Å ӀңҾҖӅңӂҥӥҬҴҤ (wireless modem)

ҝҥҲҾҢҙ҄ү҉ӀңҾҖӅң ҿҜӤ҉үү҃ҾҝӬқ 3 ҝҥҲҾҢҙ



҃ҴҥҾҌҹӆүңҗӤүҬҴҤҬҹӆүҬҴҥ

Point - to -point Multipoint



workstation workstation

workstationMainframe

҃ҴҥҾҌҹӆүңҗӤүҬҴҤҬҹӆүҬҴҥ

Point - to -point Multipoint



workstation workstation

workstationMainframe

Mainframe

workstation

workstation workstation

҃ҴҥҾҌҹӆүңҗӤүҬҴҤҬҹӆүҬҴҥ

Point - to -point Multipoint



ҧҳ҃ҫҕҲ҄ү҉҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧңҷ 2 ҥһҝҿҜҜ ҆ҹү

ҩҶҚҷ҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧ 
(Data Transmission)

Å ҃ ҴҥҬҹӆүҬҴҥ҄ӥүңһҧҿҜҜүқҺ҃ҥң

Å ҃ ҴҥҬҹӆүҬҴҥҿҜҜ҄қҴқ



҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧҿҜҜүқҺ҃ҥң
(Serial Data Transmission)

ҾҝӬқ҃ҴҥҬӤ҉҄ӥүңһҧ҆ҥҳӇ҉ҧҲ 1 ҜҶҗӂҝҜқҬҴҤҬҳҏҏҴҕҊқ҆ҥҜҊӋҴқҩқ
҄ӥүңһҧҙҷӆңҷүҤһӤ ҬҴңҴҥҘӁҌӥ҃ҳҜҬҹӆүқӋҴ҄ӥүңһҧҙҷӆңҷҾҠҷҤ҉ 1 ҌӤү҉ҬҳҏҏҴҕ
҃ҴҥҬӤ҉҄ӥүңһҧҝҥҲҾҢҙқҷӇҊҲҌӥҴ җҳҩүҤӤҴ҉ҾҌӤқ ҾңӥҴҬӨ ҆ҷҤӨҜүҥӨҖ

Ýú­ë¬È

0

1

1

0

0

0

1

0

Ýú­äòÛ

0

1

1

0

0

0

1

0

0   1   1   0   0   0   1   0



҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧҿҜҜ҄қҴқ 
(Parallel Data Transmission)

Ýú­ë¬È

0

1

1

0

0

0

1

0

Ýú­äòÛ

ҾҝӬқ҃ҴҥҬӤ҉҄ӥүңһҧ҆ҥҳӇ҉ҧҲҭҧҴҤҜҶҗ҄қҴқ҃ҳқӂҝҜқҬҹӆүқӋҴ҄ӥүңһҧҙҷӆңҷ
ҭҧҴҤҌӤү҉ҬҳҏҏҴҕ ҃ҴҥҬӤ҉҄ӥүңһҧҊҲҾҥӅҩ҃ҩӤҴҿҜҜүқҺ҃ҥң ӀҖҤҊҲ
ҬӤ҉҄ӥүңһҧ҆ҥҳӇ҉ҧҲ 8 ҜҶҗҠҥӥүң ӄ ҃ҳқ җҳҩүҤӤҴ҉ҾҌӤқ Ҿ҆ҥҹӆү҉ҠҶңҠӨ



ҥһҝҿҜҜ҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧ ҿҜӤ҉ӂҖӥҾҝӬқ 2 ҝҥҲҾҢҙ ҆ҹү

ҥһҝҿҜҜ҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧ 
(Modes of Dsta Transmission)

Å ҃ ҴҥҬӤ҉҄ӥүңһҧҿҜҜӂңӤҝҥҲҬҴқҊҳ҉ҭҩҲ

Å ҃ ҴҥҬӤ҉҄ӥүңһҧҿҜҜҝҥҲҬҴқҊҳ҉ҭҩҲ



҃ҴҥҬӤ҉҄ӥүңһҧҿҜҜӂңӤҝҥҲҬҴқҊҳ҉ҭҩҲ
(Asynchronous Transmission)

1111101101 1111101101 1111101101 Ýú­äòÛ1111101101Ýú­ë¬È

ҌӤү҉ҩӤҴ҉ (gaps)

1111101101

ҜҶҗҬҶӇқҬҺҖ ҜҶҗҾҥҶӆңҗӥқ҄ӥүңһҧ

ҙҶҪҙҴ҉҃ҴҥҬӤ҉҄ӥүңһҧ



҃ҴҥҬӤ҉҄ӥүңһҧҿҜҜҝҥҲҬҴқҊҳ҉ҭҩҲ
(Synchronous Transmission)

111101101111101111111011111110111010001111111011 Ýú­äòÛÝú­ë¬È

ҙҶҪҙҴ҉҃ҴҥҬӤ҉҄ӥүңһҧ



ҙҶҪҙҴ҉҃ҴҥҬӤ҉҄ӥүңһҧ



Transmission Mode

Simplex Full -duplexHalf -duplex



Transmission Mode

Simplex Full -duplexHalf -duplex

Mainframe Monitor

Direction of data



workstation workstation

Direction of data at time 1

Transmission Mode

Simplex Full -duplexHalf -duplex



workstation workstation
Direction of data at time 2

Transmission Mode

Simplex Full -duplexHalf -duplex



workstation workstation
Direction of data all the time

Transmission Mode

Simplex Full -duplexHalf -duplex



җҳҩ҃ҧҴ҉ҬҹӆүҬҴҥҾҝӬқҬҹӆүҙҷӆӁҌӥҗӤүҾҌҹӆүң҃ҴҥҬҹӆүҬҴҥ

ҥҲҭҩӤҴ҉ҞһӥҬӤ҉ҿҧҲҞһӥҥҳҜ҄ӥүңһҧ җҳҩ҃ҧҴ҉ҙҷӆӁҌӥӁқ҃Ҵҥ

ҬҹӆүҬҴҥҿҜӤ҉үү҃ҾҝӬқ 2 ҝҥҲҾҢҙ ҆ҹү

җҳҩ҃ҧҴ҉҃ҴҥҬҹӆүҬҴҥ 
(Communication media)

ÅҬҹӆүқӋҴ҄ӥүңһҧҿҜҜңҷҬҴҤ (wired media)

ÅҬҹӆүқӋҴ҄ӥүңһҧҿҜҜӂҥӥҬҴҤ (wireless media)



ҬҴҤ҆һӤҜҶҖҾ҃ҧҷҤҩ (Twisted-Pair Cable)

ҾҝӬқҬҴҤҬҳҏҏҴҕқӋҴ҄ӥүңһҧӂҡҡӠҴ ҬҴҤҿҗӤҧҲҾҬӥқ

ңҷҧҳ҃ҫҕҲ҆ҧӥҴҤҬҴҤӂҡҙҳӆҩӂҝ ҊӋҴқҩқҬҴҤҊҲңҷ

ҾҝӬқ҆һӤ ҾҌӤқ 2, 4 ҭҥҹү 6 ҾҬӥқ ҿҗӤҧҲ҆һӤҊҲңҷ҃ҴҥҠҳқ

ҜҶҖ҃ҳқҾҝӬқҾ҃ҧҷҤҩ ҾҠҹӆүҌӤҩҤҧҖҬҳҏҏҴҕҥҜ҃ҩқҙҷӆ

Ҿ҃ҶҖ҄ҸӇқӁқ҃ҴҥҬӤ҉҄ӥүңһҧ

ҬҹӆүқӋҴ҄ӥүңһҧҿҜҜңҷҬҴҤ (Wired media)



ҬҴҤҜҶҖҾ҃ҧҷҤҩҿҜҜӂңӤңҷҌҳӇқӀҧҭҲ
ҭӤүҭҺӥңқҶҤңӁҌӥ҃ҳҜ Ethernet 
network ҍҸӆ҉ңҷ҆ҩҴңҾҥӅҩӁқ҃ҴҥҬӤ҉
҄ӥүңһҧҝҥҲңҴҕ 10 Mbps 

Unshield Twisted -Pair (UTP)



ҬҴҤҜҶҖҾ҃ҧҷҤҩҿҜҜңҷҌҳӇқӀҧҭҲ
ҭӤүҭҺӥңңҷ҆ҩҴңҾҥӅҩӁқ҃ҴҥҬӤ҉҄ӥүңһҧ
Ҭһ҉ ңҷҌҳӇқӀҧҭҲҙҷӆҙӋҴҭқӥҴҙҷӆҝӠү҉҃ҳқ
ҬҳҏҏҴҕҥҜ҃ҩқҊҴ҃ҢҴҤқү҃ ҊҸ҉
ҙӋҴӁҭӥңҷҥҴ҆ҴҿҠ҉҃ҩӤҴҬҴҤ UTP

Shield Twisted -Pair (STP)



ҾҝӬқҬҴҤҬҳҏҏҴҕқӋҴ҄ӥүңһҧӂҡҡӠҴ ңҷ҆ҩҴңҘҷӆӁқ
҃ҴҥҬӤ҉҄ӥүңһҧҝҥҲңҴҕ 100 MHz ҘҸ҉500 MHz 
ңҷ҆ҩҴңҾҥӅҩӁқ҃ҴҥҬӤ҉҄ӥүңһҧҿҧҲҥҴ҆ҴҬһ҉҃ҩӤҴҬҴҤ
҆һӤҜҶҖҾ҃ҧҷҤҩ ҧҳ҃ҫҕҲ҄ү҉ҬҴҤңҷҋқҩқҭҺӥңҾҝӬқ

ҌҳӇқ ӄ җҳҩӀҧҭҲҌҳӇққү҃ҙӋҴҭқӥҴҙҷӆҾҝӬқҬҴҤҖҶқ 
ҿҧҲҾҝӬқҾ҃ҥҴҲҝӠү҉҃ҳқҬҳҏҏҴҕҥҜ҃ҩқҊҴ҃
ҢҴҤқү҃ ҊҸ҉ҙӋҴӁҭӥҬӤ҉҄ӥүңһҧӂҖӥӁқҥҲҤҲӂ҃ҧ

ҬҴҤӀ҆ҿү҃ҾҌҷҤҧ (Coaxial Cable)



ÅҬҴҤҬҳҏҏҴҕҙӋҴҊҴ҃ӁҤҿ҃ӥҩҭҥҹүҬҴҥқӋҴ
ҿҬ҉ҭӤүҭҺӥңҖӥҩҤҩҳҬҖҺҝӠү҉҃ҳқҿҬ҉ ңҷ
҆ҩҴңҾҥӅҩӁқ҃ҴҥҬӤ҉҄ӥүңһҧҬһ҉ҾҙӤҴ҃ҳҜ
҆ҩҴңҾҥӅҩҿҬ҉ ҬҴңҴҥҘӁҌӥӁқ҃ҴҥҬӤ҉҄ӥүңһҧ
ҙҷӆңҷ҆ҩҴңҘҷӆҬһ҉ӂҖӥ

ÅҬҳҏҏҴҕҥҜ҃ҩқҊҴ҃ҢҴҤқү҃҆ҹү ҿҬ҉
ҊҴ҃ҢҴҤқү҃ Җҳ҉қҳӇқҬҴҤӁҤҿ҃ӥҩқӋҴҿҬ҉ҙҷӆ
ңҷҬҢҴҠҖҷҊҲңҷҬҳҏҏҴҕҥҜ҃ҩққӥүҤңҴ҃  
ңҷҥҴ҆Ҵ҆Ӥүқ҄ӥҴ҉Ҭһ҉ҿҧҲҖһҿҧҥҳ҃ҫҴҤҴ҃

ҬҴҤӁҤҿ҃ӥҩқӋҴҿҬ҉ (Optical Fiber Cable)



Å҃ҴҥҬӤ҉҄ӥүңһҧҞӤҴқҬҴҤӁҤ
ҿ҃ӥҩқӋҴҿҬ҉ ҬҴңҴҥҘӁҌӥӂҖӥ
҃ҳҜ҄ӥүңһҧҗҳҩүҳ҃ҫҥ ҾҬҷҤ҉ 
ҿҧҲҩҷҖҷӀү 

ÅӂңӤқҶҤңӁҌӥ҃ҳҜү҉҆Ө҃ҥ҄қҴҖ
ҾҧӅ҃ҭҥҹүӁқ҃ҴҥҬҹӆүҬҴҥҙҷӆ
ӂңӤҗӥү҉҃Ҵҥ҆ҩҴңҾҥӅҩҬһ҉

ҬҴҤӁҤҿ҃ӥҩқӋҴҿҬ҉ (Optical Fiber Cable)



ҧҳ҃ҫҕҲ҃ҴҥҬӤ҉҄ӥүңһҧ



ҿ҃қҾ҆ҧҹӆүқ ҌӤү҉ҩӤҴ҉ҥҲҭҩӤҴ҉ҿ҃қ

ҿ҃қҭҳ҃ңҺң ҿ҃қҾҌҹӆүң҃ҳқӂңӤҬқҶҙ

ҧҳ҃ҫҕҲ҆ҩҴңҾҬҷҤҭҴҤ҄ү҉ҬҴҤӁҤҿ҃ӥҩқӋҴҿҬ҉



Á҃ҴҥҬҹӆүҬҴҥҞӤҴқҖҴҩҾҙҷҤң 
(Satellite)

ҬҹӆүқӋҴ҄ӥүңһҧҿҜҜӂҥӥҬҴҤ (Wireless Media)

ÁӂңӀ҆ҥҾҩҡҢҴ҆ҠҹӇқҖҶқ 
(Microwave)

ÁҬҳҏҏҴҕҩҶҙҤҺ 

(Radio wave)

ÁҿҬ҉үҶқҡҴҾҥҖ 

  (Infrared light)



Å үҶқҡҴҾҥҖ (Infrared) ҾҝӬқ҃ҴҥҬҹӆүҬҴҥ

҄ӥүңһҧӀҖҤӁҌӥҿҬ҉үҶқҡҴҾҥҖҾҝӬқҬҹӆү҃ҧҴ҉ 
ӀҖҤӁқ҃ҴҥҬӤ҉҄ӥүңһҧҊӋҴҾҝӬқҗӥү҉ңҷүҺҝ҃ҥҕӨҙҷӆ
ҙӋҴҭқӥҴҙҷӆҬӤ҉҄ӥүңһҧҿҧҲҥҳҜ҄ӥүңһҧ ҾҌӤқ ҾңҴҬӨ 
Ҿ҆ҥҹӆү҉ҠҶңҠӨ ҃ҧӥү҉ҖҶҊҶҙҳҧ ҿҧҲӀҙҥҪҳҠҙӨ ҾҝӬқ
җӥқ ӀҖҤҊҲңҷIrDA port ҾҝӬқүҺҝ҃ҥҕӨӁқ҃Ҵҥ
ҥҳҜ-ҬӤ҉ҖӥҩҤҿҬ҉ ҍҸӆ҉ҾҭңҴҲ҃ҳҜ҃ҴҥҬҹӆүҬҴҥ
҄ӥүңһҧҥҲҤҲӁ҃ҧӥ

Å ҬҳҏҏҴҕҩҶҙҤҺ (Radio Wave) ҾҝӬқ҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧҿҜҜ

ӂҥӥҬҴҤ ҙҷӆңҷ҃ҴҥҬӤ҉҄ӥүңһҧҾҝӬқҬҳҏҏҴҕ҆ҧҹӆқҩҶҙҤҺӂҝӁқүҴ҃ҴҪӂҝ
Ҥҳ҉җҳҩҥҳҜҬҳҏҏҴҕ ҊҸ҉ҙӋҴӁҭӥҘһ҃ҬҢҴҠҿҩҖҧӥүңҥҜ҃ҩқ҄ӥүңһҧӂҖӥ
҉ӤҴҤӁқҌӤҩ҉ҙҷӆҬҢҴҠүҴ҃ҴҪӂңӤҖҷ ҃ҴҥҬӤ҉ҬҳҏҏҴҕҩҶҚҷқҷӇҊҲҌӤҩҤҬӤ҉
҄ӥүңһҧӁқҥҲҤҲҙҴ҉ӂ҃ҧ ҭҥҹүӁқҬҢҴҠҢһңҶҝҥҲҾҙҪҙҷӆӂңӤҾүҹӇүүӋҴқҩҤ



҆ҩҴңҘҷӆ ҤӤҴқ҆ҩҴңҘҷӆҗҳҩүҤӤҴ҉҃ҴҥӁҌӥ҉Ҵқ

VLF Very low frequency 3 KHz ï30 KHz ҃ҴҥҬҹӆүҬҴҥӁҗӥқӇӋҴ (Submarine 
communication)

LF Low frequency 30 KHz ï300 KHz ҬҳҏҏҴҕқӋҴҥӤү҉Ӂқ҃ҴҥҾҖҶқҾҥҹү

MF Medium frequency 300 KHz ï3 MHz ҩҶҙҤҺ AM

HF High frequency 3 MHz ï30 MHz ҩҶҙҤҺҬҹӆүҬҴҥ

VHF Very high frequency 30 MHz ï300 MHz ҬҳҏҏҴҕӀҙҥҙҳҪқӨҌӤү҉ 3, 5, 7, 
9, 11 ҩҶҙҤҺ FM, ҩҶҙҤҺҬҴҤ

҃ҴҥҜҶқ

UHF Ultrahigh frequency 300 MHz ï3 GHz ҬҳҏҏҴҕӀҙҥҙҳҪқӨ ҌӤү҉ITV 
ӀҙҥҪҳҠҙӨңҹүҘҹү

SHF Superhigh frequency 3 GHz ï30 GHz ҬҳҏҏҴҕӂңӀ҆ҥҾҩҡҢҴ҆ҠҹӇқҖҶқ
ҿҧҲҞӤҴқҖҴҩҾҙҷҤңҾҥҖҴҥӨ

EHF Extremely high frequency 30 GHz ï300 GHz ҬҳҏҏҴҕӂңӀ҆ҥҾҩҡҞӤҴқ
ҖҴҩҾҙҷҤң ҾҥҖҴҥӨ

җҴҥҴ҉ҾҝҥҷҤҜҾҙҷҤҜ҆ҩҴңҘҷӆ҄ү҉ҬҳҏҏҴҕҩҶҙҤҺ



ҾҝӬқ҃ҴҥҬҹӆүҬҴҥӀҖҤӁҌӥҬҹӆүқӋҴ҄ӥүңһҧҿҜҜӂҥӥҬҴҤүҷ҃ҝҥҲҾҢҙҭқҸӆ҉ ҃Ҵҥ
ҬҹӆүҬҴҥҝҥҲҾҢҙқҷӇ ҊҲңҷҾҬҴҬӤ҉ҬҳҏҏҴҕӂңӀ҆ҥҾҩҡҙҷӆүҤһӤҭӤҴ҉ ӄ ҃ҳқ 
ӀҖҤӁҌӥҬҘҴқҷҙҩқҬҳҏҏҴҕ (repeater station) ҾҠҹӆү҃ҴҥҬӤ҉ҬҳҏҏҴҕ

җӤүҾҝӬқҌӤҩ҉ ӄ ҙӋҴӁҭӥҬӤ҉
ҬҳҏҏҴҕҥҲҤҲӂ҃ҧӂҖӥ 
ҿҗӤүҴҊҘһ҃ҥҜ҃ҩқҊҴ҃
ҬҢҴҠҿҩҖҧӥүң 
ӀҖҤҾҋҠҴҲҌӤҩ҉ҟқҗ҃
ҭҥҹүңҷҠҴҤҺ ҊҲҙӋҴӁҭӥ҃Ҵҥ
ҬӤ҉҄ӥүңһҧӂңӤҖҷқҳ҃

ӀңӀ҆ҥҾҩҡҢҴ҆ҠҹӇқҖҶқ 
(Terrestrial Microwave)



ҾҝӬқ҃ҴҥҬҹӆүҬҴҥҊҴ҃ҠҹӇқӀҧ҃ҙҷӆңҷ҃ҴҥҬӤ҉ҬҳҏҏҴҕ҄ӥүңһҧӂҝҤҳ҉ҖҴҩҾҙҷҤң 
ӀҖҤҖҴҩҾҙҷҤңҊҲҙӋҴҭқӥҴҙҷӆҾҝӬқҬҘҴқҷҙҩқҬҳҏҏҴҕ ҾҠҹӆүҬӤ҉ҬҳҏҏҴҕ
җӤүӂҝҤҳ҉ҬҘҴқҷҢҴ҆ҠҹӇқҖҶқүҹӆқ ӄ ҍҸӆ҉ҥҲҤҲҙҴ҉ҊҴ҃Ӏҧ҃ҘҸ҉ҖҴҩҾҙҷҤң
ҝҥҲңҴҕ 22,000 ӂңҧӨ ҊҸ҉ҙӋҴӁҭӥ҄ӥүңһҧҙҷӆҬӤ҉Ҿ҃ҶҖ҆ҩҴңҧӤҴҌӥҴҝҥҲңҴҕ
2 ҩҶқҴҙҷ ҍҸӆ҉ҾҭңҴҲ҃ҳҜ҃ҴҥҬҹӆүҬҴҥҥҲҭҩӤҴ҉ҝҥҲҾҙҪҭҥҹү҃ҴҥҬӤ҉҄ӥүңһҧ
ҙҷӆңҷҥҲҤҲҙҴ҉ӂ҃ҧңҴ҃ ӄ

҃ҴҥҬҹӆүҬҴҥҞӤҴқҖҴҩҾҙҷҤң
(Satellite Communication)



ҬҹӆүқӋҴ҄ӥүңһҧҥҴ҆Ҵ ҆ҩҴңҾҥӅҩҥҲҤҲҙҴ҉ҬҳҏҏҴҕ
ҥҜ҃ҩқ

҆ҩҴң
ҝҧүҖҢҳҤ

UTP Ҙһ҃ 1-100 Mbps Ӂ҃ҧӥ Ҭһ҉ җӆӋҴ

STP ҝҴқ
҃ҧҴ҉

1-150 Mbps Ӂ҃ҧӥ ҝҴқ҃ҧҴ҉җӆӋҴ

Coaxial ҝҴқ
҃ҧҴ҉

1 Mbps-1 
Gbps

ҝҴқ҃ҧҴ҉ҝҴқ҃ҧҴ҉җӆӋҴ

Optical Fiber ҿҠ҉ 10 Mbps-2 
Gbps

ӂ҃ҧ җӆӋҴ Ҭһ҉

Radio Wave ҝҴқ
҃ҧҴ҉

1-10 Mbps Ӂ҃ҧӥ-ӂ҃ҧҬһ҉ җӆӋҴ

Microwave ҿҠ҉ 1 Mbps-10 
Gbps

ӂ҃ҧ Ҭһ҉ ҝҴқ҃ҧҴ҉

Satellite ҿҠ҉ 1 Mbps-10 
Gbps

ӂ҃ҧ Ҭһ҉ ҝҴқ҃ҧҴ҉

җҴҥҴ҉ҾҝҥҷҤҜҾҙҷҤҜ҆ҺҕҬңҜҳҗҶ҄ү҉ҬҹӆүқӋҴ҄ӥүңһҧ



Å ҊӋҴқҩқ҄ү҉Ҿ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨҢҴҤӁқҾ҆ҥҹү҄ӤҴҤ

Å ҬҹӆүқӋҴ҄ӥүңһҧ (Transmission Medium)

ÅҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨҿҧҲүҺҝ҃ҥҕӨ (Hardware)

ÅӀҝҥҿ҃ҥң҆үңҠҶҩҾҗүҥӨҙҷӆӁҌӥӁқ҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧ 
(Software)

Ҿ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ



Ӏ҆ҥ҉ҬҥӥҴ҉Ҿ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ
(Topology)
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Bus Ring Star Tree Mesh Hybrid
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Topology
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Topology
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1. ҾҍҶҥӨҡҾҩүҥӨ (Server)

2. ҾҩҶҥӨ҃ҬҾҗҌҳқ (Workstation)

Å File server
ÅDatabase server
ÅPrint server
ÅInternet server

Å Web server
ÅMail server
ÅDomain name system 

(DNS) server

ҝҥҲҾҢҙ҄ү҉Ҿ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨ 
ҢҴҤӁқҾ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ

3. ӂ҆ҧҾүқҗӨ (Client)

4. ҾҙүҥӨңҶқҳҧ (Terminal)



҃ҴҥҝҥҲңҩҧҞҧ҄ӥүңһҧҙҷӆҪһқҤӨ҃ҧҴ҉ (Centralized Processing)

҃ҴҥҝҥҲңҩҧҞҧҙҷӆҪһқҤӨ҃ҧҴ҉ҾҝӬқ҃ҴҥҝҥҲңҩҧҞҧ҄ӥүңһҧҙҷӆҾҍҶҥӨҡҾҩүҥӨ 
Ҿ҆ҥҹӆү҉ҧһ҃҄ӤҴҤ҄ү҉Ҿ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨҊҲҾҝӬқҾҙүҥӨңҶқҳҧӂңӤҬҴңҴҥҘ
ҝҥҲңҩҧҞҧӂҖӥҾү҉ ҃ҴҥҝҥҲңҩҧҞҧ҄ӥүңһҧқҷӇ ҾҍҶҥӨҡҾҩүҥӨҊҲҗӥү҉ҾҝӬқ
Ҿ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨ҆ҩҴңҾҥӅҩҬһ҉ ҬҴңҴҥҘҝҥҲңҩҧҞҧ҄ӥүңһҧ
ҝҥҶңҴҕңҴ҃ӂҖӥүҤӤҴ҉ңҷҝҥҲҬҶҙҚҶҢҴҠ

āïëÖ°

ÿØîä°âõÚòæ

ÿØîä°âõÚòæ

ҥһҝҿҜҜ҃ҴҥҝҥҲңҩҧ҄ӥүңһҧ
ӁқҾ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ



҃ҴҥҝҥҲңҩҧҞҧ҄ӥүңһҧҿҜҜӂ҆ҧҾүқҗӨ/ҾҍҶҥӨҡҾҩүҥӨ 
(Client/server Processing)

ҾҝӬқҥһҝҿҜҜ҃ҴҥҝҥҲңҩҧҞҧ҄ӥүңһҧҙҷӆҾ҆ҥҹӆү҉҆үңҠҶҩҾҗүҥӨҗӤҴ҉ ӄ 
ҬҴңҴҥҘҙӋҴ҃ҴҥҝҥҲңҩҧҞҧ҄ӥүңһҧӂҖӥүҤӤҴ҉үҶҬҥҲ Ӂқ҃ҥҕҷҙҷӆҾ҆ҥҹӆү҉
ӂ҆ҧҾүқҗӨҗӥү҉҃Ҵҥ҄ӥүңһҧҊҴ҃ҾҍҶҥӨҡҾҩүҥӨ ҊҲңҷ҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧ
ҥҲҭҩӤҴ҉҃ҳқ җҧүҖҊқҿҜӤ҉҃ҴҥҝҥҲңҩҧҞҧӂҝҤҳ҉Ҿ҆ҥҹӆү҉ҾҍҶҥӨҡҾҩүҥӨ

ăÅæÿîÚÖ°

ăÅæÿîÚÖ°

ÿÌõä°àÿèîä°

ҥһҝҿҜҜ҃ҴҥҝҥҲңҩҧ҄ӥүңһҧ
ӁқҾ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ



ҌқҶҖ҄ү҉Ҿ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ

Wide Area Network (WAN)

Metropolitan Area Network (MAN)

Local Area Network (LAN)

Personal Area Network (PAN)



PAN & LAN

ҿҧқ (LAN) ҾҝӬқҾ҆ҥҹү҄ӤҴҤҿҜҜҙӥү҉ҘҶӆқ ҥҲҤҲҙҴ҉҃ҴҥҾҌҹӆүң
җӤүҝҥҲңҴҕӂңӤҾ҃Ҷқ 10 ҃ ҶӀҧҾңҗҥ
ҿҠқ (PAN) ҾҝӬқҾ҆ҥҹү҄ӤҴҤҬӤҩқҜҺ҆҆ҧ ҬӋҴҭҥҳҜ҃Ҵҥҿҧ҃ҾҝҧҷӆҤқ
ҬҴҥҬқҾҙҪҿҧҲҜҥҶ҃Ҵҥ җҧүҖҊқ҃ҴҥӁҌӥүҺҝ҃ҥҕӨҥӤҩң҃ҳқ



MAN

ҿңқ (MAN) ҾҝӬқҾ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨҙҷӆ҆ҥүҜ҆ҧҺңҠҹӇқҙҷӆ
ҙҳӇ҉җӋҴҜҧҭҥҹүүӋҴҾҢү ӀҖҤҾ҃ҶҖҊҴ҃҃ҴҥҾҌҹӆүңҗӤү҄ү҉Ҿ҆ҥҹү҄ӤҴҤ
҆үңҠҶҩҾҗүҥӨҿҜҜҙӥү҉ҘҶӆқҭҧҴҤ ӄ Ҿ҆ҥҹү҄ӤҴҤ



WAN

ҿҩқ (WAN) ҾҝӬқҾ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ҄қҴҖӁҭҏӤ 
ҢҴҤӁқҝҥҲ҃үҜӂҝҖӥҩҤҾ҆ҥҹү҄ӤҴҤҗӤҴ҉ ӄ ҬҴңҴҥҘ
ҾҌҹӆүңҗӤү҃ҳқӂҖӥҙҳӆҩӀҧ҃



ÅElectronic Data Interchange (EDI)

҃ҴҥҝҥҲҤҺ҃җӨӁҌӥ҃ҴҥҬҹӆүҬҴҥ҄ӥүңһҧҿҧҲ
Ҿ҆ҥҹү҄ӤҴҤ҆үңҠҶҩҾҗүҥӨ

Å Electronic Mail (e-mail)

ÅVoice Mail

Å ӀҙҥҬҴҥ (Facsimile ҭҥҹү Fax)

ÅVideo Conferencing

ÅGlobal Positioning System (GPSs)


