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e Lﬂ%mi’mﬁma'u (Local Area Network : LAN)

* 1ASDUIYINIY (Wide Area Network : WAN)
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1837 Samuel Morse UssAugLATadlnsia
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Samuel Morse Telegraph

I I Bt o g

SCHbOL OF COMPUTER AND INFORMATION TECHNOLOGY



I s E I:
ity e
; N
E b
& s
Lrqpit b

: gﬂf [} CHIANGRAI RAJABHAT UNIVERSITY

UI‘I"I'J]'IB"IEIHS'I'HH!] 1deosne

SCHOOL OF COMPUTER AND INFORMATION TECHNOLOGY

dinsemeuiioimesnasinaluladaisaumna

shduasH

|_J _I I s

SCHOOL OF COMPUTER AND INFORMATION TECHNOLOGY

1D ShdENAas A0 (9NaNas AN (9NdaMNaT T A 9hdaNas 6 A
‘Z a4 & 2149 & 2149 & 2149 & anNds | uasd
< _ |fB "= EIYN e q5% = q9% & 5% & =
QI0NNS SWI =
4 A5% — fave: |simss g [REs 5% L - q9% 1L ==
fn - 17 O R R i = q5% &N =
a L— = -
WI9FULINA
100N149 | FUAMDSTA 1N | FAMATA LN | FTUAMDTA F1DaN14T  S1dNaSd
1 «— 'lidian T 1in = e |-- Uiven [-o--
i ~ 1ASaYiNg
AaNET | FUAUASA A1NaN14T | 9HANASE  H1NAN1ET | FAMASE ANDNES  FIAMaSAE
I laduanane | - ——- - 1166 =T A¥US  [m— - Tadan &) | = ——-
01 P p— - ﬂaﬂ P — -— JEZL A L s ( ) ——————



SCHOOL OF COMPUTER AND INFORMATION TECHNOLOGY

dinsemeuiioimesnasinaluladaisaumna

IO
L s
Pt~ ;

Alexander Graham Bell Telephone
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MUY N1suaniUaguYayaTENIeEIdeas
(Sender) NUESUETS (Receiver) LlagNTEUIUNITAINY
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i g’«:a'ams (Sender, Source)
. ﬁ:d:%’mh’am'i (Receiver, Target)
* aunsaiyelunisiudevaya
® Data Terminal Equipment (DTE)
®* Data Communication Equipment (DCE)
* ldslnraaa (Protocol) uazawanaws (Software)
* 15 (Message)
¢ Honans (Medium) w3a%as Feueyad (Channel)
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Step 1 3
Step 2:
Step 3:

Protocol
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 Fonansfinviundunield (Guided Media) wSaszuuld
d18 (Wired System)

* Fanaranldarursaninuatduniele (Unguided Media)
wsaszuulsany (Wireless System)
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Guided media or wired system

1 a

> dedndeianuulidanuazlifidan  (Shielded and
Unshielded Twisted-Pair Cable: STP and UTP)

> d1elauanidea (Coaxial cable)

» anelountuas (Fiber Optic cable)
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UTP and STP with RJ-45

568-B Wiring
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Coaxial Cable with BNC

plastic jacket
dielectric insulator

metallic shield
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Fiber optic Cable
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Unguided media or wireless system

" szyululastan (Microwave System)
B 53UUAILIEN (Satellite System)
" 53UdUNSLIA (Infrared System)

" 52UUNg (Radio System)
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Microwave System
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Satellite System
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Infrared System
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Radio System

>
Area of
Coverage
SN Mobile Switching
Office (MSO})
Antenna
System
‘ - Site Link
Switching System/

Radio Terminal/ Controller

Subscribers

Console/ Network Management
Dispatcher System
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Wireless LAN
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‘-) '/1 Prntar

useB
Qﬁ s Other file G
e shanng
ADSLU/ Cable S
Modem
Media PC
1 | -
Work PC
Wireless Media Player

=

PDA
Enteriainment System
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WIMAX

Quick and Low-Cost Deployment of Services

Telecom
Distributio

(Backhaul)

ACME INC
Multi-Tenant -

Units (MTUs]) g J IO

_E nterprlses

Indoor VWi-Fi
Hot Spots
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WUSHUINEUAINUDVBIF Y 18UINE

A2UD G1UAUD A29819013 1F91U
VLF |Very Low Frequency 3 KHz - 30 KHz ms?iamﬂé’fﬁ{']
LF | Low Frequency 30 KHz - 300 aguguraingaslunisiAuge
KHz
MF | Medium Frequency 300 KHz - 3 MHz | ng AM
HF | High Frequency 3 MHz - 30 MHz | Ang/dasng
VHF | Very High Frequency 30 MHz - 300 Fouauaulnsney Ing FM Ingn1siu
MHz
UHF | Ultra High Frequency 300 MHz - 3 GHz ”q;qpmiwsﬁﬂﬁ InsANNLDND
SHF | Super High Frequency 3 GHz - 30 GHz ”gyayﬂm‘lu‘lﬁmnﬂmﬂﬁuauuazmaLﬁem
1SA3
EHF | Extremely High 30 GHz - 300 lalunsneass
Frequency GHz
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Cellular network

-7 TELUS°

The Evolution of the Cellular Network

A cellular service network Continuous cellular network
with gaps restored by filling gaps

New towers constructed to fill in the void areas,
restoring continuous wireless service

___— Base Station
» 78 with Antennas

D
i

\ Additional Y
“Capacity Sites™ to ™
il in void areas

Continuous wireless service - Each cell only serves a fixed number of calls Continuous wireless service

e . N T-?—f-:tt-dcr
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ms?iamﬁﬁi’iagauuqﬂﬂsaimﬁauﬁ
(Mobile Device)

o waluladvaslnsantidanalesunisnauiagnesiaslas

*UAIUABINITIU-H9 YaYANIULATDUN18UD Y
InsAnndianauInu

* WNANITNAIUITEUULATDUE IR HREN 5 YUY an Y
AALIIFINIUIUNTAILARDUT
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WAP (Wireless Application Protocol)

= = Y, a ¢ &
* W JUUINIFIUNITARAITAINAVBINIT LAITUD U D LTI
NIULNSANNLDDD

v/

* {Y2AIMNARYAISULAAINATUIALAN LAZAITULSIAN

sssssss

Pick Up Your Email
From any computer, anywhere in the world. No need ‘
o register!

Your Email Address

Your-email@address.com (I
Password

Check Mail

secure Login- Advanced Login
I T Use advanced login for IMAP4 and other options
Change Language
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GPRS (General Packet Radio service)

< - 4 = Q/ 1 74 Y
* \[Jussuunisaeanshtianenaiunsau-de dayade
AILIEGIFANY 171.2 Kbps

anvznITdsdayavziinisuustoyasanludiuane
138031 Packet

'Y o ¢ @ 'Y v o Y v v V)
* F1UI5O LYINUDULNDSLUANS BUNUSUINSANN LANSDUNU
(6 YoseeysyIaudes + 2 Yasdyy1auUaya)
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EDGE (Enhanced Data Rates for Global Evolution)

* Junislumaluladszau 3G NgnAmualay ITU

(International Telecommunication Union)

* LINDNBUANBIAIIUABINIT IUNITTUAITINARIIULTIEN
1 = I o/ ¢
HIUNIITEUULATDUIELINTANA GSM

* 1A38918 EDGE WAIUIUUNINTFIUABINY GPRS el
AIULTIFINT 236 Kbps Tun1angefaaunsasin

A1uL571909 473.6 Kbps (1559031 GPRS 4 19i1)
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gAVDINIANTIAROUN 1G (1% Generation)

Y v o

& a6 v < ey
> Juganldszuvaunasn Aenislddmmiminglunns
GRGRMBEE

> lisassunisdediudayalae M98 udied SMS (Short

Message Service)
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gAVDINIANILARBUN 2G (2" Generation)

1
=

< = 1 A a < <
* LUUYANLUAIUIINNITEIAAUINYUUUBUIADNUNUUNT
LUNSAERINDALNU

* f{lanansaldnumenudayala (SMS)  uanwilaainns
Insaan - Suane

o Y a (=
* YINAANUINITUINUNEY
v WJaliaailuandesisenare (Ringtone)

v gl lnannwiunasntines (Wallpaper)
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saunladnisunnalulag GPRS U114 LWL
(~4 (Y i v v :g o Y a
Ad13L32 N5 Tu-dedayalvuinidu sinlviianis
Wasunlasnangasg

* 9 MMS (Multimedia Message Service)

* | Hy9L5UNLUILUU Polyphonic  (LHUIAUATHILATIZH) WAL
Truetone (LHYILNAILENDUDTI)

* WAIUIBNIN IANFFUFIYIULNUIDVIIAY

* Wauausluntsdedayageu taeldinalulad EDGE
o 74 24 < -3 1 A ¢ & v I < o/
vinvaunsaulen ludumesiliale wan1315989A9

N0 wazliaiunsasassulnavuialugla
IT
B ...
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gAVDINIANNARDUN 3G (3" Generation)

o ﬁmﬂﬂmLdu’l,ul,'%aaﬁumﬂfsmL‘%’i’lumst%wiau,azms%’u-dasi’faya
* WiunsLrausaliaIuaI8AI1UEIE

3, Y, o ¢ 1A v v v
* 535UNslYrunuaUnsaladeluiingrglvarusalyiuniu
Aandlnelaag19Eu YTl UY
1 Y & | 4 Y <
* @usadevayananinnasideslussuulsaenlendnuisags

v msaununrituiflensa (Video Call)
v quils Hawas rruszuussulal

v’ Mobile Application
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* Yszwrlnelavinalulag UMTS (Universal Mobile
Telecommunications System) U719

I oJ

o Wuwnsgrulminwauiuiainszuuaauanud GSM
ffimalulagudnfa  W-COMA  daunldwaun vy
malulad HSPA+  fianunsniudedoyadaeainuisags
09 42 Mbps
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gAVDINIANINLATOUN 4G (4™ Generation)

o Junsldnalulad LTE (Long Term Evolution) Taiia
INAIUTINUBVDY 3GPP (3@ Generation Partnership
Project)

=R 1

* WauIANAIUI5IFIUINNTN 3G B9 10 Wi

W Aad A o

. ﬁﬂfmuamfﬁaiumsdad']ﬂﬁi’l’auammauamumﬂamumﬁﬁ
A71UL599819UBY 100 Mbps LAZAAIIULTIFIEADS
1 Gbps
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GSM - Global System for Moblle comenunication
GPRS - General Packet Radio Service

EDGE - Enhanced Data rate for GSM Evolution

UMTS - Universal Mobile Telecommunication Systems
HSDPA - High Speed Downlink Packet Access

LTE - Long Term Evolution

e . N T-?—f-:tt-dcr
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Feueu1ausuNU (Noise)

Digital Output

Digital Source EMI
Analog Source EMI Analog Output
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Television transmissic

On February 17, 2009, television
stations will turn off their analog channels
and broadcast exclusively in digital.
How the signals differ:

Digital

Antenna outside and
“rabbit ears” receive
broadcast signals

Option for
wide-screen format

Susceptibleto L.
interference and
=Snow,” makes picturg’

: less clear i

Any interference @
easily corrected,
clean crisp image

“Data bits” transmit display Magnetic waves

and sound in 1s and Os transmit display
* Allows for high-definition and sound
capability « Standard method since
. + Better sound and picture inception of television
— I T Source: National Association of Broadcasters, MCT Photo Service
_ Graphic: Melina Yingling © 2007 MCT
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(One-way communication/Simplex)

v/

Tunsdevayaazusznaulunisyasdyyinngsdaanen

v o a vy X A& v
nAuNIsluglanan1sdnaunilanilugsy

Flaa
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N1SE281SLUUNINLANI9AL S

(Either-way communication/Half Duplex)

* N15d9UaYALUULRUNTAIUAENIINNHRIATUAINTTAHA
N QAN R ' 4
wIasudayals

* UYpsdednygrnngstacned Tun15d9Uayanadinis
aaunuds hianunsadeluaneanula

=l N a
o _ i EEEEEEEEEEEEEEEEEEN 'y
1 Hﬁa

SCHOOL OF CDMF‘UTEH AND INFORMATION TECHNOLOGY



() SCHOOL OF COMPUTER AND INFORMATION TECHNOLOGY
: E CHIANGRAI RAJABHAT UNIVERSITY duinsaeuicinosiazmaluladaisaumna

§5i un1dnenassnunpideosns

O

42-19660551 [RF] © www.visualphotos.com

SCHOOL OF COMPUTER AND INFORMATION TECHNOLOGY



SCHOOL OF COMPUTER AND iNFORMAﬂON TECHNOLOGY
in3u10oUil

o T 3E = — P g LT
gk '=(3J Un1One1aBs1vNNITB0S1
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(Both-Way communication/Full Duplex)

* N15aIvaNaRUUNATIYDITYI 2 Y9
* gunsaldatenisaunsadanaziuvayalansay ¢ N

* N15d9YaYaLAININA AN R INANIINTDUNY
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MODEM
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NIC (Network Interface Card)
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Access point
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