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Truyén dan c6 day (Wire Media)

Truyén dan khong day (Wireless Media)
Delay trong truyén dan va dung lugng kénh
truyén

Cac chuan giao tiép 16p vatly : RS232, RS422,
RS485

Cac k¥ thuiat ma dudng truyén (line codes)
Piéu ché va gidi diéu ché so.
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p 1.1 Truyén dan cé day
& (Wire Media)

= Cap song hanh (Two-Wire Open Lines)

= Cap xoan (Twisted-Pair Cables)

= Céap dong truc (Coaxial Cables)

= Cap quang (Optical Fiber Cables)

= Qua trinh phat trién va tiéu chuan cuta cap.
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Cap song hanh
(Two-Wire Open Lines)

Tﬂmlnlllﬂl connecion

xt

Single pair

= Pugc sit dung chii yéu d€ truyén dir liéu toc do thap trong khoang cach
ngin (Data cables)

Chugng 1-4
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Cap song hanh

‘BK (Two-Wire Open Lines)
[ Uudlé’m

= Cau tao don gian
= Nhugc diém
= Toc do truyén dit lidu thap (R < 19Kbps), véi khoang cach t6i da L <
50m
= Dé bi tac dong ctia nhiéu xuyén kénh (Crosstalk)
= Nhay véi nhiéu dién tir trudng (EMI)

Chugng 1-5
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Cép Xoan
(Twisted-Pair Cables)
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Cép Xoan
(Twisted-Pair Cables)

Chuong 1-7
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Cap Xoan
’BKi (Twisted-Pair Cables)

Chugng 1-8
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Cép Xoan

(Twisted-Pair Cables)

10GBASE-T Transmission

10GBASE-T signal specirum up to 500 MHz
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Cép Xoan
(Twisted-Pair Cables)
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Céap Xoan
(Twisted-Pair Cables)

Crkyab vt vy v v i

UTP FTP F2TP  S-FTP STP

Chuong 1-11
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g Cap Xoan
BK . .
& (Twisted-Pair Cables)
=  Dugc st dung lam cap truyén thoai
hoic truyén dir liéu trong cac hé
OO0, T

Single pair

CuuDuongThanCong.com

= St/ dung chii yéu trong mang dién
thoai va mang LAN
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Cap Xoan
‘BK (Twisted-Pair Cables)

= Cap xoan c6 2 loai chinh
= UTP (Unshield Twisted Pair)
= Tro khang dic tinh 100 Ohm
= Biing thong thay doi tuy theo loai (CAT) thay doi tir
750Khz (CAT 1) dén 250MHz (CAT 6)
= STP (Shield Twisted Pair)

= Tro khang dic tinh 100 Ohm

= Biing thong thay doi theo loai (STP c6 bing thong
30MHz, STP-A ¢6 bang thong t01 da 300MHz)

Chugng 1-13
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= Biang thong t6i dal6MHz

= D0 xodn tir 7.5 d&€n 10cm
UTP CAT 4

= Biang thong toi da 20MHz
UTP CAT 5/ Se

= Biang thong toi da 100MHz

= Do xoin tir 0.6 d&€n 0.85cm
UTP CAT 6

= Biang thong toi da 250Mhz

CuuDuongThanCong.com

g Cap Xoan
‘BKi (Twisted-Pair Cables)
= UTPCAT3

Chugng 1-14
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Céap Xoan

BK . .
< (Twisted-Pair Cables)
] Uu d1é7m
= Cai thién dugc kha niing chong nhiéu dién tir trudng (EMI) so véi cap
song hanh

= Giam nhiéu xuyén kénh (Crosstalk) giita cac cip day
= Nhugc diém

= Nhay véi can nhiéu (interference)

= Nhay véi nhiéu EMI

Chugng 1-15

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Céap Xoan
(Twisted-Pair Cables)
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Cép Bong Truc
‘BKi (Coaxial Cables)

=  Dugc st dung trong
= Mang may tinh (Computer
Quter cylindrical shell Network)
= He¢ thong truyén dit liéu (Data
Systems)
= CATV
= Mang truyén hinh c4 nhan
(Private Video Network)

Second conductor

Insulator

Inner conductor

Chugng 1-17
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Cép Bong Truc
@ (Coaxial Cables)

Cap dong truc gom 3 loai chinh:
= RG-6/RG-59
= Tro khang dic tinh 75 Ohm
= Pugc st dung trong cic hé thong CATV
= RG-8/ RG-58
= Tro khang dic tinh 50 Ohm
= Pugc stf dung trong mang Thick Ethemet LANs hoéc

Thin Ehtermet LANS
= RG-62

= Tro khang dic tinh 93 Ohm
= St dung trong cac may Mainframe IBM

Chugng 1-18
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Cép Bong Truc
@ (Coaxial Cables)

= Uudiém
= Kha ning chéngnhiéu dién tir trudng (EMI) 6t
= Toc do truyén dix liéu 1én dén 10Mbps véi khoang cach vai triim mét
=  Nhugc diém
= C6 nhiéu tré khang dic tinh khic nhau nén cap dong truc nén chi
dugc st dung trong riéng biét trong titng hé thong

Chugng 1-19

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cap Quang
(Optical Fiber Cables)

Chugng 1-20
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] Cap Quang
‘BK (Optical Fiber Cables)

Gidi thiéu

Scoi quang da mode (Multimode) va don mode (Singlemode)
Phat quang(Optical Transmitters)

Pic diém truyén din (Transmission characteristics)

Uu diém cta sgi quang (Advantages of Optical Fiber)

Chugng 1-21
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Cap Quang

(Optical Fiber Cables)
e Gi6i thiéu

Cap quang gom 3 loai chinh
= Step index Multimode
«Khoang cach Ién d&€n 500m
sGrade index multimode
=Khoang cich truyén l1én dén 1000m
sSingle mode
=Khoang cach truyén l1én dén vai Km

Chugng 1-22
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Cap Quang
(Optical Fiber Cables)

BK
< Gidi thiéu
aUu diém

«Téc do truyén cao, bing thong rong

«Kha niing chong nhiéu rat cao
sNhugc diém

=Gia thanh cao

=Lap dit phiic tap

Chugng 1-23
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Cap Quang

(Optical Fiber Cables)
Gioi thiéu

T

2

1@

1 =CORE

2 = CLADDING

3 = COATING

Chuaong 1-24
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Cap Quang

(Optical Fiber Cables)
&) Giéi thiéu

A Optical signal

tO pto-e.ltetc. > — Opto-elec.
ransmitter !

' Fiber Optic cable ~ receiver

\ N . P
\ N . ,
Light Emitting Diode N - Photo Diode
or Laser Diode S e
\ Ve
\ Ve
\ N , Ve

Fiber Optic connectors
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Cap Quang

o (Optical Fiber Cables)

BK

;;;;; Gidi thiéu
Wavelength

AAANNAAND
VUVVVVVVY

1 cycle

Wavelength
Frequency : number of cycles per second

example : 50 cycles in one second = 50 Hz

Wavelength : linear distance travelled by a wave in one cycle
example:  Wavelength of power cable (50 Hz) ~ 4 km
Wavelength of 100 MHz data cable 2 m

Chugng 1-27
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Cap Quang
(Optical Fiber Cables)

Gidi thiéu

Windows

Active eq. cost

Attenuation

LED L DE
VCSEL

v

MM FIBRES SM FIBRES

v

850 1310 1550

Wavelength (nm)
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Cap Quang

o (Optical Fiber Cables)
‘BK Gidi thigu

¢ Phd mau ctia ngudn sang
¢ Mt ngui chi nhin thdy mau c6 buéc séng giita 750 nm (Red) va
420 nm (Violet)

| VvisiBLE SPECTRUNIIT

INFRA RED RED V|O|—ET§ ULTRA VIOLE

750 nm 420 nm

¢ Budc séng ngin tiéu biéu cho s¢i quang 13 850 nm
¢ Bu6c séng ngan tiéu biéu cho s¢i quang 13 1300 nm

Chugng 1-29
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Cap Quang

o (Optical Fiber Cables)
‘BK Gidi thigu

¢ Soi quang chi 1am viéc véi bugc séng co dinh

¢ T6 do bit ( Bit-rate) tinh theo tan sé ctia xung dua vao diéu ch&
truc tiép

¢ Téc do bit KHONG PHU THUQC vao tan sé tin hiéu hay budc
song

Chugng 1-30
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BK

TP HCM

Cap Quang

(Optical Fiber Cables)

Gidi thiéu

Center wavelenqgths

LED/LASER Comparison

LED/VCSEL Laserdiode
850 nm 1300 nm
1300 nm 1550 nm

Spectral width

LED Laserdiode

40 to 80 nm 1to2nm

LED

Laserdiode

Less expensive  expensive

Intensity

«<—— Laser

<— LED

1280 1300 1320 nm

Chugng 1-31
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IIIII

Cap Quang

(Optical Fiber Cables)

Gidi thiéu

= Refractive Index (N)
= Light shall either reflect or break

1 1° 2

\

.

),

N1 b

N2 <Nl AN 1) Incident light ray

AN 2) Reflected light ray
N 3) Refracted light ray

3
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Cap Quang
(Optical Fiber Cables)

Gidi thiéu

Chugng 1-33
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Cap Quang

(Optical Fiber Cables)
e Gi6i thiéu

The index of refraction (n) is the ratio of the speed of
light in a vacuum (c) to its velocity in a material (V)

n=c/
Material Index (n) Light Speed
(km/s)
Vacuum 1.0 300 000
4 Water 1.33 225 000
| Glass 15 200 000
%;% Diamond 2.0 150 000

b
= Light slows (and bends) as it passes through different
mediums (example : air to water).

Chugng 1-34
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Cap Quang
gK (Optical Fiber Cables)

TTTTTT

S Gidi thiéu

Refractive Index (N)

¢ It measures how light is transmitted in the material
¢ To get internal reflections of the light in the fibre :
Refractive index (core) > Refractive index (cladding)
¢ The cladding is like a pipe guiding all the rays into the
core
¢ Two types of fibre technology existing :
¢ STEP INDEX : the refractive index of the core is
constant
¢ GRADED INDEX : the index of the core is changing
from the centre of the core to the edge of the core,
“bending” rays and focusing light beam

Chugng 1-35
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Cap Quang

(Optical Fiber Cables)
e Gi6i thiéu

Numerical Aperture (NA)

= Determines the maximum angle of incident
light rays
= Is depending of Refraction index N1 & N2

N2 /
/

ﬁl
N2 < N1

NA =V N12- N22~ 0,28 /0,2 / 0,105

Chugng 1-36
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Cap Quang
BK (Optical Fiber Cables)
> ‘ Multimode versus Singlemode

MULTIMODE STEP INDEX
= 100 /140 pym (Core / Cladding)

7First Optical Fiber manufactured
7Constant refractive index N1 and slightly lower N2
7Large core diameter

Chugng 1-37
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Cap Quang
(Optical Fiber Cables)

< Multimode versus Singlemode

= Dispersion

= Modus dispersion or Modal Delay (4000
different modes)

= Material dispersion (Color dispersion of
glass)
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Cap Quang
BK (Optical Fiber Cables)
> ‘ Multimode versus Singlemode

MULTIMODE GRADED INDEX

= Improvements by reducing the core diameter
= 62.5/125 p and 50/125 p
= 400 modes, but less dispersion

Chugng 1-39
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Cap Quang
(Optical Fiber Cables)

Multimode versus Singlemode

MULTIMODE GRADED INDEX

Input pulse
g A

Cladding

J\

Output pulse

Core

Gradient Index Glass slows down the faster light
modes and speeds up the slower ones
GRADED INDEX = INCREASED BANDWIDTH

Chuaong 1-40
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Cap Quang
(Optical Fiber Cables)

Multimode versus Singlemode

GRADED INDEX MULTIMODE

125 [pm 62,5 um

STEP INDEX SINGLEMODE

125

Chuong 1-41
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Cap Quang
(Optical Fiber Cables)

Multimode versus Singlemode

SINGLEMODE STEP INDEX

Singlemode Step Index
9 /125 pm (Core / Cladding) No dispersion

Input pulse
. A

Cladding

Core

§

Output pulse

Chugng 1-42
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Cap Quang
(Optical Fiber Cables)

Multimode versus Singlemode

[b) Optical

ETansmiticr

e
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(i) Muliimode stepped index
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{iiy Multimode graded indea
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Electrical
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] Cap Quang
BK (Optical Fiber Cables)

TTTTTT

< Multimode versus Singlemode

= Multimode versus Singlemode
Multimode is preferred

2 mostly in LAN
2 when many connectors are required

2 In combination with inexpensive
LEDs/VCSELs

)

Singlemode is preferred
2 In long distance applications

» for applications requiring extremely high
bandwidths:

2 mostly in WAN

Chugng 1-44
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Cap Quang
(Optical Fiber Cables)

Optical Transmitters

¢ LED: Light-Emitting Diode

\
40 nm

100% /\

0% } } > ){nm)
810 850

Spectral characteristics

¢ LASER diode

A

4 nm
<>

|
i

1540 1550

0% > ,(hm)

Spectral characteristics

CuuDuongThanCong.com

Radiation pattern

Radiati

attern

Dispersion of light beams
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Cap Quang
(Optical Fiber Cables)

Optical Transmitters

Vertical Cavity Surface Emitting Laser

New cost effective light source

Cheaper and better than
traditional lasers

Available and cheaper in 850 nm wavelength version

More expensive in 1300 nm version

Chuong 1-46
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Cap Quang
N (Optical Fiber Cables)

Optical Transmitters

0303‘

Cost of LED

Size of LED ‘ |

Chugng 1-47
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Cap Quang
(Optical Fiber Cables)

Optical Transmitters

Pulse shape : INPUT

Low Cost,

‘Low’ bit rate (<622 Mbit) /\
Pulse shape : INPUT

Medium Cost,

High bit rate (1 to 10 Ghit) /\

Pulse shape : INPUT

High Cost, i
Ultra high bit rate (Terabit) )

Chuong 1-48
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Cap Quang

BK Iy (Optical Fiber Cables)
< Optical Transmitters

—

<
@
-
D
-
M
‘: m
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<
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Cap Quang
(Optical Fiber Cables)

Optical Transmitters

T

»
!

A

High number of
modes

= high dispersion

CuuDuongThanCong.com

“Low number of modes

= lower dispersion

Few number of

modes
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Cap Quang
(Optical Fiber Cables)

<P Transmission characteristics

Output pulse

¢ Modal dispersion (Bandwidth limitati
due to different propagation times (AT)

. the signal is widen

Chugng 1-51
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Cap Quang
(Optical Fiber Cables)

<P Transmission characteristics

= Attenuation is influenced by
= Light source
« LED, VCSEL, Laser
= Optical window
= 8350nm, 1300nm, 1550nm
= Mode
= Single vs multimode
= Stress on the fibre

= Min Bending radius, max. pulling force, crush
resistance

= Quality of the fibre

Chugng 1-52
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Cap Quang
gr{ (Optical Fiber Cables)

Transmission characteristics

¢ CHARACTERISES the loss of signal in the fibre (in dB/km)
¢ the smaller the core is, the lower attenuation is

¢ TYPICAL VALUES :

850 nm 1300 nm 1550 nm
62.5/125 3.2 dB/km 0.9 dB/km
50/125 3.0 dB/km 1.0dB/km
Singlemode (9/125 0.45dB/km | 0.2 dB/km
¢ ATTENUATION INCREASE = STRESS on the

FIBRE
¢ PARAMETER used for in-plant and on-site measurements

¢ The ONLY transmission parameter which can be worsen by
the cabling or the installation Chutong 1.53
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Qiia trinh phat trién ctia mang cap

’BK (Cabling Evolution)

Telephone
Informatics
Unstructured
Structured
Universal Cabling System

Pre-engineered Cabling System

Chugng 1-54
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Qiia trinh phat trién cia mang cap
(Cabling Evolution)

= Telephony

Chuong 1-55
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Qiia trinh phat trién cia mang cap
(Cabling Evolution)

e Data networking (80 - 90)
e LAN introduction
e New cable media

Chuong 1-56
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Qiia trinh phat trién cia mang cap
(Cabling Evolution)

|IEEE 802.3 Etherne

10 BASE-5
i, 10 BASE-2
| 10 BASE-Tx [ 5 E
FD 10 BASE-FL
P ‘ 10BASE-5

DAS Coxial

FDDI 10BASE-2
Fiber Distributed Data Interface .... 1980s IEEE 802.5 Token Ring
Token Ring 4 mbps .... 1985
Token Ring 16 mbps .... 1989 = =

R

2-pairSTP
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¢ gl o £
1" o aal

s

&= -Unstructured.

*Each system had a different kind of transmission medium.
(UTP, telephone cable, STP, Type-1, coax, signal cable, fiber ...)

4 °Each installed system is non-compatible with other applications.
§ ~Costly moves and changes.
I -No overview.

¥ «Spaghetti cabling.
) X3 f!_. ’

.

/

[
:
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Qiia trinh phat trién ctia mang cap
2 (Cabling Evolution)
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Qiia trinh phat trién cia mang cap
‘BK (Cabling Evolution)

Universal Cabling

Two media: copper twisted pair and optical fiber

Voice, data, video, control signals

Patching Facilities

Universal (Generic): application independent
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Qiia trinh phat trién ctia mang cap
‘BK (Cabling Evolution)

oA A , , A »,
= Tiéu chuian cua mang cap c6 ciu tric

NORTH AMERICA EUROPE INTERNATIONAL
(ANSI  T'A/EIA EN50173 | | el 1S 11801
568A Rt
Commercial Building Customer

Telecommunications Generic Cabling for
Wiring Standard Customer Premises

October 1995 August 1995 July 1995

Premises Cabling
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Qiia trinh phat trién ctia mang cap

(Cabling Evolution)

1St
editio |
IS 11801
Generic
|SO/|EC Customer
Premises
Cabling

°* A ~
* Tiéu chuan
cua mang cap
¢6 ciu tric

EN 50173
Information
Technology:
Generic
Cabling
Systems

v

v

amendments

IS 11801
mendments

EN 50173
Amendmenty

Next

Generation

Cabling
Specs

2nd
edition

IS 11801
Generic
Customer
Premises
Cabling

EN 50173
Information
Technology:
Generic
Cabling
Systems

EIA/TIA EIA/TIA EIA/TIA EIA/TIA EIA/TIA
568A TSB-67 TSB-72 TSB-75 568B
USA Field 4+ Centralised Open —_
Testing Optical Office -
Architecture Cabling
1 1 T T T T T
1995 1996 1997 1998 2000 2002
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Qiia trinh phat trién ctia mang cap
(Cabling Evolution)

1ISO11801
EN50173-1

Campus
Distributor

Building
Distributor

Floor
Distributor

Consolidation
Point

O4H4|TO |TUM|0wW|0CO

Telecommunica
tion Outlet

A
° Campus
Backbone
Cabling
_______________________ A . N R EIREDRE. A
A
° e Building
Backbone
Cabling
________________________________________________________________________________ Y.-
A
FD o FD FD FD FD
Horizontal
Cabling
CP
TO TO TOI|TOJ| TO TO Il TO TO TO |l TO Il TO TO|I TO <
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Channel (<100m)

B UILDING BACI
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oA A , , A »,
= Tiéu chuian cua mang cap c6 ciu tric

Horizontal Cable

RJ45 (1SO 8877)

P2
P3 P1 P4
8 pins
4 pairs
T568 A-B
8 wires
1 drain wire

Patchcord 4 twisted pairs
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oA A , , A »,
= Tiéu chuian cua mang cap c6 ciu tric

PATCHCORD
RJ45-RJ45
IDC-IDC, RJ45-1DC
OF (SC, ST, FDDI)

HORIZONTAL CABLE

CuuDuongThanCong.com

J \—

PATCH PANEL
RJ45, OF or IDC

PASSIVE
EQUIPMENT

ACTIVE EQUIPMENT
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J Qiia trinh phat trién ctia mang cap
&) (Cabling Evolution)

T568A and T568B Ethernet

on pairs 2 (wire 1 & 2) and 3 (wire 3&6)

Orange Gresn
Pair 2 Pair 3

& Blue | Brgwn
Pxir 3 | Pair1 | Pair4
X = ey

Crange| Blue
Pair 2 | Pair1
=y e

RJ45 JACK
RARD  TIA/EIA 568B STANDARD
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J Qiia trinh phat trién ctia mang cap
‘BK (Cabling Evolution)
Links and Channels

¢ A typical 2 connector Channel

Equipment

¢ Most widely installed model
¢Reliable and accepted configuration.
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J Qiia trinh phat trién cia mang cap
B Iy (Cabling Evolution)

Links and Channels

Active

Active® Equipment

Equipment B

2 connector model channel

4 connector model channel
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Qiia trinh phat trién cia mang cap
(Cabling Evolution)

Class Fa | Category 7 G008))>
| Class F1 Category 35>
| Class Ea/ Caq
| Class #
| Class D/ C» |

| Category &>
IClass C / Categ’

16 20 100 250 500 600 1000 MHz

10 Gigabit Ethemet over copper cabling is coming.

The full cabling standard is in the final stages of agreement, with a ratified standard due early 2008
Augmented Cat 6 will be Adendum10 of TIA568B.2

Limit to S00MHz

New Parameter in Alien Crosstalks.

Cabling
Standards

TSB 155 which is equivalent to ISO 24750 test limits to determine if 10 Gig will run on cabling solutions.
TSB 155/24750 Include mitigation techniques that may be required to assist with 10G operation

Class F to be pushed to 1000/1200MHz to an new Augmented Class
Chuong 1-71
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’ R
& NOI DUNG

/ Truyén din cé day (Wire Media)

= Truyén din khong day (Wireless Media)

= Delay trong truyén dan va dung lugng kénh
truyén

s Cac chuan giao ti&p 16p vatly : RS232, RS422,
RS485

s Cac k§ thuat ma dudng truyén (line codes)

= Diéu ché va gidi diéu ché so.
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1.2 Truyén dan khong day
& (Wireless Media)

= Vi Ba Vé Tinh (Satellite Microwave)
= Vi Ba Mat Bat (Terrestrial Microwave)
= HOong Ngoai (Infrared)
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ViBa Vé Tinh
K (Satellite Microwave)

() Satellite (b}
thunna

\Dmm link
A

Earth ground station Ve AT: E cﬁ)

Ty :1-.1'..'

T e LT S RATE

HUB station

y 4
>

Xich dao

(90-E)°
Tiép tuyé&n SORY Y- y
ngang U R b 4 :
C‘% Géc nghiéng
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Vi Ba Vé Tinh
@ (Satellite Microwave)

o I'J'ng dung:
= Phat thanh, truyén hinh
= Dién thoai duong dai
= Mang ca nhan (Private business network)
= Bing tan:
= CBand: 4 (downlink) — 6 (uplink) GHz
= Pugc thiét 1ap dau tién
= Ku Band: 12 (downlink) — 14 (uplink) GHz
= D& bi anh huéng bdi muia
= Ka Band: 19 (downlink) — 29 (uplink) GHz
= Thiét bi sit dung & dai tin so nay rat dit tién
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Vi Ba Mat bat
(Terrestrial Microwave)

Radio field of erverage
/’/ of base station

Fived networkicomputer

B5 = Base wlutiom

Ej = Lser computer/terminal

F..F.. Fi = Frequencies used incell
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Vi Ba Mat bat
@ (Terrestrial Microwave)

o I'J'ng dung:
= Cac dich vu dién thoai duong dai
= Hé thong truyén din (common carriers)
= Mang ca nhan (private network)
= Dic diém:
= S dung s6ng mat dat
= Line-of-sight
= Dai tan s6 hoat dong tir 2 — 40GHz
= Nhay véi vat chiin va su thay doi ctia moi truong (mua, ...)
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Hong Ngoai
@ (Infrared)

= St dung séng anh sang dé€ truyén tin hiéu

= Céc thiét bi thu phat phai khong bi che chin

= Ung dung:
= Dung dé€ truyén tai théng tin trong mang nho.
= Vidu tfy may tinh sang may tinh, may tinh sang dién thoai,
dién thoai véi dién thoai v.v..
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’ R
& NOI DUNG

/ Truyén din cé day (Wire Media)

§/ Truyén dan khong day (Wireless Media)

= Delay trong truyén dan va dung lugng kénh
truyén

s Cac chuan giao ti&p 16p vatly : RS232, RS422,
RS485

s Cac k§ thuat ma dudng truyén (line codes)

= Diéu ché va gidi diéu ché so.
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1.3 Delay trong truyén din va dung
lugng dudng truyén

= Delay trong truyén dan
= Dung lugng dudng truyén)
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e Delay trong truyén dan

= Round-trip delay : 14 khoang thdi gian tri hoan giira bit dau
tién cua khoi dit lidu phat va thoi diém dau phat nhan duge
bit sau cling cuia tin hiéu tra 10i tir dau thu. Khoang thdi gian
nay phu thuc vao a vdi :
a= Tp/Tx
Tp: tré lan tuyén=S/V.
Tx : tré truyéndata= N /R
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e Delay trong truyén dan

= Vidu:
Mot khéi dif liéu 1000 bit dugc truyén giita 2 DTE. Cho biét
Round trip delay do loai tré nao quyé&t dinh trong cac trudng
hgp sau :
a. 2 DTE két ndi bang cap xoan ¢ khoang cich 100m, toc dd
truyén data 10Kbps.
b. 2 DTE két ndi biang cap dong truc ¢ khodng cich 10km, toc
do truyén data 1Mbps.
c. 2 DTE két ndi qua khong gian khoang cach 5000km, toc do
truyén data 10Mbps.

Gia st toc do lan truyén ctia tin hiéu trong méi trudng 1a 2.108
nys.
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& Dung lugng dudng truyén

= Tin hiéu truyén trén dudng truyén thuong bi anh huéng béi
céc~nhﬁn t0 sau : Suy hao (attenuation), méo (distortion) va
nhiéu (noise)
a. Trong moi trudng 1y tuong, theo Nyquist :
C = 2Blog,M (bps).
b. Trong méi trudng thuc t& , theo Claude Shannon:
C = Blog,(1+S/N) (bps).
B: Bing thong kénh truyén.
M : S6 ky hi¢u khac nhau.
S/N: Ty s6 tin hi¢u / nhiéu.
C: dung lugng kénh truyén ( toc do bit cuc dai cho phép
truyén khong bi 16i)
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e Delay trong truyén dan

= Vidu:
Tinh toc d bit truyén toi da trén dudng day dién thoai thong
thuong, biét rfing bing thong cta kénh thoai tir 300 — 3400
Hz.Tin hiéu truyén trén dudng truyén 1a tin hiéu dai nén véi 2
miic.
a. Trong trudng hgp dudng truyén Iy tuéng.
b. Truong hgp dudng truyén c6 S/N=35dB.
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’ R
& NOI DUNG

/ Truyén din cé day (Wire Media)

§/ Truyén dan khong day (Wireless Media)

J Delay trong truyén dan va dung lugng kénh
truyén

s Cac chuan giao ti&p 16p vatly : RS232, RS422,
RS485

s Cac k§ thuat ma dudng truyén (line codes)

= Diéu ché va gidi diéu ché so.
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1.4 Cac chuan giao ti€p 16p vat 1y
(Physical Interface Standards)

= RS232
s RS422
= RS485
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o 1.4 Cac chuan giao ti€p 16p vat 1y
& (Physical Interface Standards)

= Noi dung cac chuin giao tiép 16p vatly :
= Xac dinh dang tin hiéu dugc truyén di

= X4c dinh cac két noi vatly.
= Phuong thifc truyén tin hiéu

Signal and
control lines

Bit-senal

r, transmission line y
Digital data . Transmission || (0 bit-senial Transmission . Digital data
transmitter/ . line interface H_interface to network) line interface . transmitter/
receiver . device device . receiver
Y
Dhata terminal Data circuit-lernmnating
equipment (DTE) equipment (DCE)

CuuDuongThanCong.com
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1.4 Cac chuan giao ti€p 16p vat 1y
(Physical Interface Standards)

;s DTE interface interface DTE

modem modem

DCE .
host computer terminal
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RS232

= K&t ndi vatly (mechanical specifications): sit dung cong két
n6i DB25 (ISO 2110) hoac DB9

DB-25 Male
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BK
@ RS232

= Tin hléll RS232

Thiét bi ngudn Thiét bj dich
I T=N 0=4V
* r!rL
Truyén Nhdn

Truyén

Nhan

Cictnhity 7V
bén trong

Céc tin hiéy
bén trong

——

Tin hidu GND

NGi a4t bdo vé
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BK
@ RS232

= Giao tiép vé dién déi véi dit licu
= Bitl 2 -15:-3V
= Bit) 2 > +3V : +15

= Giao ti€p vé dién doi véi tin hiéu diéu khién
« Off 2 -15:-3V

» On—-> >+3V:+15
= Toc do truyén < 20Kbps véi khoang cach < 15m
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No Parity

Even Parity

Odd Parity

CuuDuongThanCong.com

SE00-7F-MN-1

SE00-7-E-1

S500-7-0-1

01

10 1

10 1
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RS232

Shield Received Clear o Signal Reserved Lnassigned  Secondary
data send eround for testing clear w send
- . - . Sec. recd.
I'ransmitted Fequest DCE Eec'd line Reserved line sig
data Lo send Ready sig. detector | Tor testing detector

\

O 0O

foleRoXcleloloroxokorerone),

00 C

J

Secondary
transmitted

Trans. signal
element
tming

Secondary
received

Eevr. signal
element
tming

data data

ofcloliofe
| |

Secondary
request to
send

Local DTE
loopback

ready

Remote
loopback

indicator

Data sig.
rate select

Test mode

Ring Transmil signal

clement timing
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RS232

(b)

O O | DB25 connector
; DTE (Mlale) (Fenllale) DCE
(terminal or computer) (modem)
ITU-T No. EIA label Name
AA - i o Cable shield
103 BA TxD e > > o Transmitted Data (TxD)
104 BB RxD e < £ o Received Data (RxD)
105 CA RTS e > 4 »—1—e Request to Send (RTS)
106 CB CIS e 2 Clear to Send (CTS)
107 cC DSR e - 6 - e DCE Ready (DSR)
102 AB . ! Signal Ground/Common Return
109 CF CD e - § - - Received Line Signal (Carrier) Detector (RLSD/CD)
. 2 - Reserved for testing
- - o 9 ® Reserved for testing
° Ll ® Unassigned
122 SCF S-CD o= L. - ® Secondary Received Line Signal (Carrier) Detector (S-CD)
121 SCB S-CTS & - 1B . -# Secondary Clear to Send (S-CTS)
118 SBA S-TxD e—1—> 14 > ® Secondary Transmitted Data (S-TxD)
114 DB TxClk e - 15 ~«—}—o Transmitter Signal Element Timing — DCE Source (TxClk)
119 SBB S-RxD e—{—== 16 - ® Secondary Received Data (S-RxD)
115 D RxClk - 17 - Receiver Signal Element Timing (RxClk)
141 LD LL i ® Local Loopback (LL)
120 SCA S-RTS o - 19 - - Secondary Request to Send (S-RTS)
108 (C15) DTR > .l > o DTE Ready (DTR)
1407110 RL/CG  RL/SQD o> o »<«——e Remote Loopback (RL)/Signal Quality Detector (SQD)
125 CE Rl e > 2 > e Ring Indicator (RI)
112 CH/CI DSRD 23 »«—t—o Data Signal Rate Detector (DTE or DCE)
113 Cl TxClk e > L »—1—e Transmitter Signal Element Timing — DTE Source (TxClk)
142 DA ™ 2 - Test Mode (TM)
Figure 2.31 EIA-232D/V.24 standard interface: (a) interface function; (b) socket, pin and signal definitions.
CuuDuongThanCong.com
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s EIA-232D/V.24

. EIA-232D/V.24
Calling DTE T 3 DOE b0 DCE (modem) -+ o~] Called DTE
(PC/terminal) . with with :> (computer)
T 7 autodial autoanswer T 7 P
DTR on ~ DTRon
DSR on DSR on
Number of
] called modem |------------ > COHHect;'OU sety
COIIIICC[l()n* sent to modem \n RI on i
setwup VWt €t S T TTTTTTTTTC RS .
on '
Carner on____ - b 3
CD on / Short |
""""""" delay |
Y CTSon
{ . _ TxD R
Data tones g ---m-m-m oo ~
~_ RxDon . £  RTSooff J
""""""" Carnier O ___--f-----------3
__cpoff | ] NSy ‘. CTSoff
. RTS on
~ P\ e
Data ishagt N | 0000 —ml e s CD on
transfer 3 ~ CTSon ’,‘ delay
. TxD
T )77 W -
x
P ki
|
RTSoff | e ! .Y ~_ RTSoff
ST h"‘!.?f'{:of}“ Ca?-}ef,_—‘ -
Connection _ CTSoff ! T Y% CTS off -
cleared __cpoft | | g™ RN CD off
\ DTR off _ DTR off J
| ___ DSR off J % DSR off
'\ Short
| delay
~ DTRon T
i :‘ DSR on
Time
Chugng 1-96
CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

.
BK
@ RS232

= NULL Modem

Null modem

RI RI

* 2

. DTR >< DTR ;

& th < > b &

T NN e

Terminal o DSR *+— . i o Computer

CTS CTS *

[ °

" RTS - RTS ;
RxD RxD

s °
TD ::><: TxD

[ )
SHG

P o & 5
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BK
- RS232

u N ULL MOdem Signal ground 102 102
Transmitted data 103 103
Received data 104 104
Request to send 105 105
Clear to send 106 106
Revd line sig. detector 109 109
DCE ready 107 107

DTE ready 108.2 108.2
Ring indicator 125 125
Transmitter timing 113 113
Receiver timing 115 115
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BK
@ RS-422A / V.11

= Tin hiéu can bing (balanced signal)
= Su thay doi cac bit truyén dua vao su thay doi dién ap trén ca
2 day tin hiéu
= Bitl > +Vva-V
= Bit) 2 -Vva+V

= Uu diém: triét nhiéu dong pha (common-mode noise)
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& RS-485

= Cho phép giao ti€p da diém theo dang bus. SO tram slave cé
thé 1én dén 32 tram.

= Khoang cach t6i da 1200m véi toc do 100kbps
= Khoang ciach 15m véi toc do 1én dén 10Mbps

+RxD/-TxD

TxD TxD
master >< >< >< X % slave
RxD | RxD

+TxD/-RxD
T:a:D RxD =100 Q
slave
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BK

TP HCM

RS-485

= Truyén ban song cong khi sit dung 2 diy va song cong khi sir

dung 4 day.

Typical wiring of RS-485 data control lines for PTZ cameras.

VersiVision
FVTIMBBOx
Video Transmitter

VersiVision
FVRM&80x
Video Receiver

1

yi

Simplex
Multi-Mode or Single-Mode
Fiber Optic Cable

Cameras are
daisy-chained
together to create
one data input

into the
Video FVTMB8O0x.
Cameras Return PTZ Control
= RS-485 [ +
o RS-485 (- e
CuuDuongThanCong.com

L VA

b

N\

e
- e
HHATH M

PTZ
Controller

i

Manitors
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’i‘f— This dashed line shows the length of the bus.

f—ﬁDTxB :

RS-485
[ G 3 (B |
f - | - i = b iR s s a

RS-232——~ I ' :
J—’hm B ) X SB )X
! [_[Mlb R"Eﬂ RE485 X Slave |

<
4[&&&.1@[1“% '] = DeviceB T I
|

| | Txd RxcA

TxB |~ -
Slave Device A pi m E I
= %ﬁf Rud 1.= | RXBl s

g I U
rdc485|c LindA L) ___,.-l /
[TxB] <«

Slave Device €

= L2
rdc 48

Figure 1: Example 4-wire RS-485 Network

e
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RS-485

= Tin hiéu:

= Truyén theo kiéu can bing trén hai day A,B

A
R X Vil

B
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BK
@ RS-485

= Tin hiéu:
= Duliéu:
= Bit 0 (Space): Vg >V,
= Bit1 (mark): V<V,
= Diéu khién:
» OFF: V>V,
= ON: Vi<V,
= -7V < Pién 4p trén moéi day A,B < 12V
= 1.5V < Dién ap sai léch giita 2 day A,B< 5V
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RS-485

= Tin hiéu:

‘A’ voltage

T o B’ voltage
space  mark space
D G
time
=TV <=

CuuDuongThanCong.com

Voltage ‘B’ - ‘A’ voltage
F 3

+5Y -
logic U’
+1.5V o

space space

I

1.5V -
logic “1°

-
time

\l mark |

By -
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Cach thirc truyén mot ma ASCII theo chuan RS485

] Start of Transmission of data (10 bits) End of g
Idie Line Transmission oy - Transmission Idie Line
o | | | Htm?tms | | | h‘l‘f
XD | | A = .
| NAREE
| |
| |
( 1 1 0 1 0 1 \
| \ f |
TX Control I \—] |
ov :
+5V —————————————————"———f——————————————————— ————— e e o e o e i e e e e
(- ||I( \lf 1
S LA |
I I
ov
e e . Frgnsip desccid aonigr aicciumn pomicetn wanakn. fesketon fyalm s gl enbcionn: insblastosianingly < T

" —/_M /—_\ I_\ , \—

ov

-5V —ofromm s s i

- i e S T - v - . W W -
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’ R
& NOI DUNG

/ Truyén din cé day (Wire Media)

§/ Truyén dan khong day (Wireless Media)

J Delay trong truyén dan va dung lugng kénh
truyén

J Cac chuan giao tiép 16p vatly : RS232, RS422,
RS485

s Cac k§ thuat ma dudng truyén (line codes)

= Diéu ché va gidi diéu ché so.
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1.5 Ma duong day
& (Line Codes)

NRZ (Non Return Zero)

RZ (Return Zero)

Biphase

AMI (Alternate Mark Inversion)

HDB3 (High Density Bipolar 3)

B8ZS (Bipolar With 8 Zeros Substitution)
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1.5 Ma duong day
& (Line Codes)

= Céc thong so can quan tam trong qua trinh ma hoa dudng
day :
= Pho tin hiéu
= Khong cé thanh phan tan sé cao giam bét bing thong
tin hiéu
= Khong c6 thanh phan DC cho phép ghép ac bing
bién thé, tao su cach ly tot
= Théng tin dong bd (clocking)
= Dong bj giita may phat va may thu
= Dung clock ngoai
= Tao co ch& dong b dura trén tin hiéu
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1.5 Ma duong day
& (Line Codes)

Phat hién sai

= C6 thé duge xay dung dua vao ma hoa tin hiéu

Giao thoa tin hiéu va tinh mién nhiéu

= Mot so ma tot hon cic ma khac

Chi phi va do phic tap

= Toc d6 cang cao thi chi phi cang cao

= Mot sé ma can toc do tin hiéu cao hon toc do dir lidu
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1.5 Ma duong day
& (Line Codes)

= (Cac loai ma thuong dung

Line codes
Unipolar Polar Bipolar

y !
| ! S T

NRZ RZ Biphase AMI B8ZS HDB3
NRZ-L NRZ-1 Manchester Differential Manchester

Hinh 2.5.2 Cé4c loai ma dudng day
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NRZ
BK (Non Return Zero)

= NonReturn to Zero-Level (NRZ-L)
= Co 2 mic dién ap cho bit 0 va bit 1
= Dién 4p hiing trong sudt thoi gian bit, khong tré vé miic
dién ap 0V
= Thong thuong thi dién ap dm cho bit 1 va ap duong cho bit
0

o001 Ti0 0L

wzt S PP

Chugng 1-112


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

NRZ
@ (Non Return Zero)

= NonReturn to Zero Inverted
= Pao dau cho bit 1
= Dién 4p hiing trong sudt thoi gian bit, khong tré vé miic

dién ap 0V
= Canh xung danh dau bit khong cé canh xung danh diu bit
0

0100110001

A o e e
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NRZ
@ (Non Return Zero)

= Uu va nhugc cia NRZ
= Uu
= D& dang thuc hién
= St dung bang thong tot
= Nhugc
= C6 thanh phan DC
= Thiéu kha niing dong bd
= Dugc st dung trong may ghi tir
= Thudng khong dugc st dung cho truyén din
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RZ
@ (Return Zero)

s MaRZ:
= Dung 3 miic dién ap +V,0,-V.
= Tin hiéu thay doi trong khoang 1 bit.
= Bit1 thay doi tir +V -> 0.
= Bit0 thay doi tir—V->0
= Uu : Pam bao Clock dé dong bd bit tot.
= Khuyét : Bang thong rong.
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<> Biphase

= Ma Biphase
= Tin hi¢u thay doi diém giita mdi bit nhung khong vé 0.
= Manchester
Luon cé sy thay doi trang thai tai vi trf giifa cta chu
Ky bit.
Bit 1 dugc ma hoa -V->+V
Bit 0 dugc ma hoa +V->-V

(b) Bit stream

TxC

Phase (Manchester) encoded
signal, TxD/RxD
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& Biphase

= Manchester Vi sai
Tuong tw nhu ma hoa Manchester, dao miic tai
diém giita cia chu ky bit.
Tuy nhién su thay d6i mic tin hiéu tai vi tri bat dau
cua chu ky bit chi xay ra néu bit d6 1a bit 0.

(c) Bit stream

TxC

Differential Manchester-
encoded signal, TxD/RxD
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e Biphase

= Uu, khuét diém ciia ma ma Biphase

= Uudiém
= Pong bd 6 canh xung giia bit
= Khong cé thanh phan DC
= Phat hién sai : Khi ¢6 su ¢6 mit cua canh xung khong

mong mudn

= Nhugc diém
= It nhat c6 1 canh xung cho méi bit
= Toc do diéu ché cuc dai gap 2 1an NRZ
= Can bing théng rong hon
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AMI
@ (Alternate Mark Inversion)

= Ma AMI luGng cuc
= Bit 0 dugc biéu dién bdi mic 0V
= Bit 1 dugc biéu diép boi mic +V hodac -V sao cho cuc
tinh ctia cic bit 1 gan nhau nhit luén phién thay doi.
« Uudiém
= Khong mat dong bd néu cé 1 chudi bit 1
= Khong cé tich luy thanh phan DC
= Biing tan thap
= Dé phat hién sai
= Khuyét diém
= Khong dam bao dong bd bit néu chubi bit 0 kéo dai.
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AMI
(Alternate Mark Inversion)

w (111 [TT1. 1

10100111[}01
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AMI
@ (Alternate Mark Inversion)

= Pseudoternary
= Bit 1 dugc biéu dién béi khong c6 tin hiéu trén dudng
truyén
= Bit 0 dugc biéu dién bing cac thay doi luan phién xung
duong va xung am
= Khong c6 uu hay nhugc so véi AMI
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AMI

(Alternate Mark Inversion)

Bipolar-AMI
Pseudoternary
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HDB3
BK ( High Density Bipolar 3)

= Kiéu ma hoa nay giong véi kieu ma hoa AMI ngoai trir mét
dic diém 14 néu trong chubi dit li¢u phat cé 4 bit 0 lién tiép
thi sé duoc ma hoa thanh x00V. Véi
= X = 0 Né&u tong so bit 1 giita 2 ma V gan nhau nhat 1a so
le.
= X=B Né&u tong so bit 1 giita 2 ma V gan nhau nhat 1a so
chin.
= ‘B’ddo cuc so véi bit 1 gan nhat tridc né (ding luat ma
AMI).
= ‘V’ (violation) dugc ma hoa cung cuc tinh so véi bit 1
gan nhat tru6e ( vi pham luat ma AMI)
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HDB3
( High Density Bipolar 3 )

Bit stream (O 1010100110100 00 0 00 110

+ |’
NRL OO ‘H ‘ ‘ lq:
V=
,jh,.'i” |]%—H— GF IMYETSE
4 .

— - .. 0.0 0 E 0 Iﬂl or inverse

Vi

HIYB3 ar iInversa
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HDB3
BY (Bipolar With 8 Zeros Substitution)

= Ma B8ZS
= Néu trong chubi dir li¢u phit c6 8 bit 0 lien ti€p thi s&
duoc ma hoa thanh chuoi bit 1a 000VBOVB. Trong dé:
= Luu ¥: Trong chuéi bit phat sit dung kiéu ma hoa nay

Vol ol B 0:0:.0:05:7: 1 :0:0::050:0 =150
Eipulamwuf"Eiffii.__jii}i..:.
IR - TR i R
] i ot ﬂ it .
6825 srnillini =
L Ea 1 0 o raTE b Y EE M
s oL WD P oWy b igE R W b
HDEG +0i0 |[+]-10t0:- +]0:0 [+ i
B = Valid bipolar signal: V = Bipolar violation Chong 1125

C uongThanCong.com
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Han ché cud ma nhi phan da muc

Line codes
v
v v v
Unipolar Polar Bipolar
y v
v y v vy
NRZ RZ Biphase AMI B8ZS HDB3
v : v Y
NRZ-L NRZ-1 Manchester Differential Manchester

CuuDuongThanCong.com

Hinh 2.5.2 Cé4c loai ma dudng day

https://fb.com/tailieudientucntt
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TTTTTT

Han ché cua ma nhi phan da muc

= Khong hiéu qui bing NRZ

M&bi thanh phan tin hiéu bi€u dién chi 1 bit

Trong hé thong 3 miic c6 thé biéu dién log,3=1.58bits
May thu phai phan biét dugc 3 miic tin hiéu

Can cong suat cao hon 3dB véi cung xac suit 16i bit
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Han ché cua ma nhi phan da muc

A ENCODING

LEGEND
3R7S. DB AMI = Alternate mark inversion
P B8ZS = Bipolar with 8 zeros substitution
” \ r = Frequency
) ‘\ HDB3 = High density bipolar—3 zeros
. \ NRZ-L = Nonreturn to zero level
! \ - NRZI = Nonreturn to zero inverted
;/ ¥ o ™ R = Data rate

AMI. pseudoternary

\Manchester,
ditterential manchester

PETLELL LT
.

LA

.
anatre®’ "

0.2 0.4 0.6 0.8 1.0 1.2 1.4
Normalized frequency (f/R)

1.6 1.8 20

GURE 4.3 Spectral density of various signal encoding schemes.
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g“ Vi du
< z

s Cho chuéi du'liéu sau:
= 101000011100000000100001

= V& mia dudng truyén cia cac loai ma sau RZ, NRZ,
MANCHESTER, AMI, HDB3, BSZS
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’ R
& NOI DUNG

/ Truyén din cé day (Wire Media)

§/ Truyén dan khong day (Wireless Media)

J Delay trong truyén dan va dung lugng kénh
truyén

J Cac chuan giao tiép 16p vatly : RS232, RS422,
RS485

5/ Cac k¥ thuiat ma dudng truyén (line codes)

= Diéu ché va gidi diéu ché so.
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IIIII

1.6 K§ thuat diéu ché& sé
(Digital Modulation)

ASK
FSK
PSK
QAM

AN N TN A~

Amplitude Shift Keying)

Frequency Shift Keying)

Phase Shift Keying)

Quadrature Amplitude Modulation)
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ASK

& (Amplitude Shift Keying)

= Bidu thiic tin hiéu ASK: Vasx®) = [A, +AA.d®)].cos(w,t + D)
= Dang song:

T

CCCCCCCCCCC
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BK

TP HCM

ASK

(Amplitude Shift Keying)

= Phuong phap diéu ché:

A, cosmt

Piéu ché can
bang

ASK

]‘D(t)

CuuDuongThanCong.com
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v
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BK

TP HCM

ASK

(Amplitude Shift Keying)

= Phuong phap Giai diéu ché

\

ASK
al »| Detector > Filter .
| Carrier
"|Re generator
bl —— 14 » Filter r
- ANK

B tho (Detector)
Hdr I (Filter)

Hinh thimh (Former)

Fomer

Fomer

— DATA

— DATA

CuuDuongThanCong.com
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ASK
& (Amplitude Shift Keying)

= Pho cia ASK:

vasi (8) = A, cos(w,t+ D)+ AA.d(¢).cos(o, t + D)

[ Vach ph6
séng mang
. N >
2 1 1 2 :
fo_?b fo_?b fO+Tb fO+Tb
= Bang thong :
2
B N — = Zfb
Tb

f,: Toc do bit ctia luong so
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ASK
@ (Amplitude Shift Keying)

= Dic diém:

= Phuong phap ASK c6 so do rit don gian, dugc st dung chii
yé€u trong k¥ thuat dién bao.

= Pho cuc ti€u cua tin hiéu diéu ché B cao hon toc d§ truyén
bit f,

= Hiéu suit truyén ruw hon 1 (x4c dinh bing £,/ B<1).

= “Téc do Baud” dugc dinh nghia nhu toc do diéu ché biang
toc do truyén f,
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FSK
@ (Frequency Shift Keying)

= Biéu thiic tin hiéu FSK:
- Giﬁfﬁ' hai tan s6 séng mang dugc chon va tudng Gng véi
chuoi bit b(t) nhu sau:
« khi b(t) = Luan I§ 1 (hoic d(t) = +1)
= khi b(t) = Ludnly 0 (hoac d(t) =-1)

vprsk () = J2Pg.cos| o, +d(¢).Ao |t

vgrsk (B) = J2Pg.py().cosoyt + 2P .pr(¢).coso, t

dif) Pyt p

— 0 +
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FSK
@ (Frequency Shift Keying)

WA A L
I O e

VVVVVVVVVV

WAL AN M
W\ Y \/ Wy
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FSK
e (Frequency Shift Keying)

= Phuong phap diéu ché:

F1 Ll E ! Bx
F2 — D : d
A -~-I~5 WA
DATA I LIL
DATA
. DAT. VOO
WA 12 141 B Kl |}
S 1[N 11 ] FSK
y CLOCE —» Al | Filter —»
T.
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BK

TP HCM

FSK
(Frequency Shift Keying)

= Phuong phap Giai diéu ché&

Varsxll)

Loc théng
dai

_|Tach séngl

I i

fy=f 4,

Loc théng
dai

_fH'_B = of,

" | bién dé

- Tach sc':ngl

So sanh

fo=t .,

bién do

o

Giai diéu ch& FSK kiéu khong ké't hgp

L

Loc
# Nhin P thong
thédp
v
TCOEMHT -
Varsk(t) Quyét | gy
dinh mic—
l cosot logic
Loc ‘
—{ MNhan (—w thing
thép
Giai diéu ch& FSK kiéu két hop
(coherent)
Filter h Former [—* DATA

(non-coherent)
PLL ! %
Phaze . :
Comparator l :
VOO ‘ Filter | :
CuuDuongThanCong.com

Giai diéu ch& FSK dung vong khéa pha

(PLL)
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IIIII

FSK
(Frequency Shift Keying)

A A
I
F) %
] L1
I 1
i i
i 1
i i
£ . W "_-""'-'.--.
: .
3, g .
'”I:.
4
4f, = —
Tb
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TTTTTT

FSK
(Frequency Shift Keying)

- o A
= Dac diem:

Phuong phap FSK c6 s do phiic tap hon ASK, dugc st
dung chu yé&u trong modem truyén sé liéu ( kiéu CCITT
V21, CCITT V23, BELL 103, BELL 113, BELL 202) va
trong k¥ thuat radio so

Sai so it hon phuot__ phap ASK

Phé cuic tiéu cta tin hiéu diéu ché B cao hon toc do truyén
bit f,

Hié¢u suiit truyén nhé hon 1 (xac dinh bang f,/ B<1).

“Toc dd Baud” dugc dinh nghia nhu' toc do diéu ch& bang
toc do truyén f,
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