Cac phuong tién Truyén dan
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‘_L Giao ti€p vat 1y va Truyén dan

= M6i trudng truyén dan.

= Cac loai tin hiéu.

= Cac chuan giao tiép vat ly.
= Ma hdoa dudng day

= Diéu ché — giai diéu ché s6
= Ghéep kénh
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1 Mdi Trudng Truyén Dan

(Transmission Media)

= Wire Media
= Cap song hanh (Two-Wire Open Lines)
= Céap dong truc (Coaxial Cables)
= Cap xoan (Twisted-Pair Cables)
= Cap quang (Optical Fiber Cables)
= Wireless Media
= Vi ba vé tinh (Satellite Microwave)

= Vi ba mat dat (Terrestrial Microwave)
= SOng anh sang (Infrared)
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1.1 Cap Song Hanh
(Two-Wire Open Lines)

» Pudc st dung chd y&u dé
truyén dit liéu toc do
. thap trong khodng cich
Terminating connecion P
o ngan (Data cables)

T

Single pair Flat nbban
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Cap Song Hanh
i (Two-Wire Open Lines)
] Uu dlém
= Ciu tao don gidn

= Nhudc di€m

= T6c do truyén dit liéu thap (R < 19Kbps), v4i
khodng cdch t6i da L <50m

= Dé bi tdc dong ctia nhi€u xuyén kénh
(Crosstalk)
= Nhay v6i nhiéu dién ti trudng (EMI)
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1.2 Céap Xoan
‘_L (Twisted-Pair Cables)

= Dugc st dung lam cap
truyén thoai hoic
truyén dit liéu trong

DOOOOQ >< cic hé thong truyén
- thong tin

Single prair

= S dung chu yéu trong
mang di€n thoai va
mang LAN
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Cap Xoén
i (Twisted-Pair Cables)

= Cdp xodn c6 2 loai chinh
= UTP (Unshield Twisted Pair)

» Tré khang dic tinh 100 Ohm

= Biing thong thay doi tuy theo loai (CAT- Cable
Assembly Termination ) thay doi tir 750Khz
(CAT 1) dén 250MHz (CAT 6)

= STP (Shield Twisted Pair)
» Tré khang dic tinh 100 Ohm

= Bing thong thay doi theo loai (STP c6 bing thdong
30MHz, STP-A c6 biang thong td6i da 300MHz)

ongThanCong.com https://fb.com/tailieudientucntt


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

Céap Xoan
(Twisted-Pair Cables)

UTP CAT 3

= bing thong t0i dal6MHz

= PO xodn tr 7.5 dén 10cm
UTP CAT 4

= bing thong t0i da 20MHz
UTP CAT 5/ 5e

= bing thong t6i da 100MHz

= D0 xodn tir 0.6 d&n 0.85cm
UTP CAT 6

= bing thong t61 da 250Mhz

ongThanCong.com https://fb.com/tailieudientucntt
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Céap Xoan
i (Twisted-Pair Cables)

s Uu diém
= Cai thién dudc kha ning chong nhiéu dién tir
trudng (EMI) so vGi1 cap song hanh
= Gidm nhiéu xuyén kénh (Crosstalk) giita cdc
cdp day
s Nhudc di€m
= Nhay vdi can nhi€u (interference)
= Nhay vSi nhi€éu EMI
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Céap Xoan
(Twisted-Pair Cables)

0N O OWN-=

F A O A B A
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1.3. Cap Pdéng Truc
(Coaxial Cables)

Pudgc st dung trong

= Mang may tinh
(Computer Network)

Outer cylindrical shell

= Hé thong truyén dif liéu
(Data Systems)
= CATV

= Mang truyén hinh ca
nhan (Private Video
Network)

Second conductor

Insulator

Inner conductor
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Céap bong Truc
(Coaxial Cable)

C4p dong truc gdm 3 loai chinh:

= RG-6/RG-59
=« Trd khang dac tinh 75 Ohm
= Pugc st dung trong ciac hé thong CATV

= RG-8/ RG-58
= Trd khang dac tinh 50 Ohm

= Pudc st dung trong mang Thick Ethernet LANs hoac Thin
Ehternet LANSs

= RG-62
= Trd khang dac tinh 93 Ohm
= Su dung trong cic mdy Mainframe IBM

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Céap bong Truc
i (Coaxial Cables)
N Uu dlém
= Kha ning chong nhi€u dién tir trudng (EMI) tot
= T6c do truyén dit liéu 1én d&€n 10Mbps véi
khoang cach vai tram mét
= Nhudc di€m

= C6 nhiéu tr§ khang dic tinh khdc nhau nén cép
dong truc nén chi dudgc st dung trong riéng biét
trong tirng hé thong
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Céap bong Truc
(Coaxial Cables)
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(Optical Fiber Cables)

= Su dung trong cac hé
thong truyén dit liéu

i 1.4 Cap Quang

Optical cladding P!usti:; couting Optical core A A A A
T y€u cau tdc do cao,
Single core bang thOng rong

: Multicore

plastic jacket glass or plastic

* cladding fiber core
L I

CuuDuongThanCong.com
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Cap Quang
i (Optical Fiber Cables)
C4p quang gom 3 loai chinh
= Multimode
= Khodng cdch 1én d€n 500m
s Grade index multimode

= Khodng cdch truyén 1én d€n 1000m

= Single mode

= Khodng cdch truyén 1én dén vai Km


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

Cap Quang
* (Optical Fiber Cables)

d/imadding

Step index (multimode)

Graded index (multimode)

Single mode
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Cap Quang
(Optical Fiber Cables)

(b) Optical Opnical
transmitier recciver
'{""“ B o s
— \ E =
n :&: T | O My T 2 /\
e —— e
T ]

Electrical
input signal

= _/\_

{ii) Multimode graded index

=

CuuDuongThanCong.com

(iii} Monomaode

Clectrical
output signal

https://fb.com/tailieudientucntt
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Cap Quang
‘_L (Optical Fiber Cables)

N Uu dlém
= T6c do truyén cao, bing thong rong

» Kha ning chong nhi€u rat cao

= Nhudc di€m
= G14a thanh cao

= Lip dit phic tap
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Cap Quang
* (Optical Fiber Cables)
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(Satellite Microwave)

i 1.5 Vi Ba Vé Tinh

= Dugc su dung trong

= Phdt thanh, truyén
hinh

= Dién thoa1 dudng
dai

= Mang c4 nhan
(Private business
network)

(w) Sateltne (b)
\Anunm

Uplin A/// i‘:\\”"“" o /, i

e Eillh groundstation  VSATy E (@

Earth HUB station
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Vi Ba Vé Tinh
i (Satellite Microwave)

= C Band: 4 (downlink) — 6 (uplink) GHz
= Dugc thi€t lap dau tién

s Ku Band: 12 (downlink) — 14 (uplink) GHz
= Dé bi 4nh hudng bdi mua

s Ka Band: 19 (downlink) — 29 (uplink) GHz

= Thiét bi st dung & dii tin s6 nay rat dit tién
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1.6 Vi Ba Mat bat
(Terrestrial Microwave)

= Dugc su dung trong

_-Radio field of coverage

" of base station [ Céc d]:Ch Vl.l dién

thoai dudng dai
= Hé thOong truyén
v dan (common
T— carriers)

b = User computer/terminal

Fixed network/computer

= Mang ca nhan
(private network)

F..F.. F. = Frequencies used in cell

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi Ba Mat bat
(Terrestrial Microwave)

St dung séng mat dat

Line-of-sight

D4i tan s hoat dong tir 2 — 40GHz

Nhay vdi vat chin va su thay doi clia mdi trudng
(mua, ...)
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(Infrared)

s S dung séng 4nh sdng d€ truyén tin hiéu
= Cdc thi€t bi thu phdt phai khong bi che chin

i 1.7 Hong Ngoai
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dung lugng dudng truyén

i 1.8 Delay trong truyén dan va

= Delay trong turyén din :
round-trip delay : la khoang thdi gian tri
hoan giira bit dau tién cua khoi dir li€u phat
va thd1 di€m dau phat nhan dugc bit sau
cung cua tin hi€éu tra 161 tir dau thu. Khoang
thd1 gian nay phu thudc vao a voi :

- as T/T,

T,:tré lantuyén=S/V.
T, : tré truyén data=N/R
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Delay trong truyén dan va dung lugng
dudng truyén

= Vidu:
Mot khoi dir liéu 1000 bit dudc truyén giita 2 DTE. Cho
bi€t Round trip delay do loai tré ndo quyét dinh trong cdc
trudng hgp sau :
a. 2 DTE k€&t ndi bing cdp xoidn & khoang cach 100m, toc¢
dd truyén data 10Kbps.
b. 2 DTE két ndi bing cdp dong truc & khodng cdch 10km,
t0c do truyén data 1Mbps.
c. 2 DTE két ndi qua khong gian khodng cach 5000km, toc¢
dd truyén data 10Mbps.

Gid sit téc do lan truyén cua tin hiéu trong moi truong la
2.10% m/s.
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Delay trong truyén dan va dung lugng
dudng truyén

= Dung lugng dudng truyén :
Tin hiéu truyén trén dudng tury62n thudng bi 4nh hudng
bdi cdc nhan to sau : Suy hao (attenuation), me€o
(distortion) va nhi€u (noise)
a. Trong moi trudng ly tuéng, theo Nyquist :
C =2Blog,M (bps).
b. Trong moi trudng thyc t€ , theo Claude Shannon:
C = Blog,(1+S/N) (bps).
B: Bing thong kénh truyén. M : SO ky hiéu khac
nhau.S/N: Ty s tin hi€u / nhiéu.

C: dung lugng kénh truyén ( téc do bit cuc dai cho phép
truyén khong bi 161)
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Delay trong truyén dan va dung lugng
i dudng truyén

O Vidu:

Tinh toc do bit truyén to1 da trén dudng day
dién thoai thong thudng, biét ring bing
thong cua dudng day di€n thoai tir 300 —
3400 Hz.Tin hiéu truyén trén dudng truyén
12 tin hiéu dii nén v6i 2 muc.

a. Trong trudng hgp dudng truyén 1y tudng.
b. Trudng hgp dudng truyén cé S/N=35dB.
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2 Cac Chuan Tin Hiéu
‘_L (Signal Types)

s Tin hi€u RS-232C / V.24 (RS-232C/ V.24
signals)

» Dong di€n vong 20mA (20mA current loop)

m Tin hi€u RS-422A / V.11 (RS-422A/ V.11
Signals)

s Tin hiéu cdp dong truc (Coaxial cable
signals)

= Tin hi€u cap quang (Optical fiber signals)
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2.1 Tin Hieu RS-232C / V.11

(RS-232C / V.11 Signal)

Tin hi€u khong cin bing (unbalanced signal)
Dung 2 muc dién 4p =V
= Bit1 2 -V (tr - 3 dén -15V)
s Bit0 > +V (tir 43 dén +15V)
Khodng cédch truyén t6i da 15m
Toc dd truyén t61 da < 19.2Kbps
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Tin Hiéu RS-232C / V.11
(RS-232C / V.11 Signal)

Thiét bi nqudn Thiét bj dich

Nhn

'.',!>2.0Q V1 Truyén
Nhén

Truyén

Cac tin hidu
bén trong

Cac tin hiéu
bén trong

m

Tin hidu GND

Ndi ddt bdo vé

e ———
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2.2 Dong Dién Vong 20mA
(20mA Current Loop)

Dung dong dién d€ dién ta trang th4i cla céc bit
dugc truyén
Quy dinh chuyén ddi bit va dong dién
» Bit 1 = dong dién 20mA
s Bit 0 = khdéng c6 dong dién (OmA)
Khodng cédch truyén c6 thé 1én dé€n 1Km

Toc dd truyén thap
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Dong bién vong 20mA
(20mA Current Loop)

Thiét bl ngudn Thiét bi dich

Tin hiéu 41\” :
bén trong\

™~ Cac tin hiéu
o bén trong

Hinh 2.11 Vong 20mA.
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(RS-422A / V.11 Signal)

= Tin hi€u cin bing (balanced signal)

i 2.3 Tin hieu RS-422A / V.11

= Su thay d6i cdc bit truyén dua vio sy thay doi dién
ap trén ca 2 day tin hiéu
= Bitl >+Vva-V
= Bit0 2 -Vva +V

s Uu di€m: triét nhiéu ddng pha (common-mode
noise)
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Tin Hiéu RS-422A / V.11
(RS-422A / V.11 Signal)

(a) l=tV. 0= FV

Thiét bi nguon

\ 04 tin hiy
bén trong
e r

C4c tin hiéu
0én trong
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(Coaxial Cable Signals)

i 2.4 Tin Hiéu Cap Pong Truc

= Tin hi€u t

= Truyén ¢

hay doi tiy theo mode truyén

an tin hi€u dai nén (Baseband mode)

= Truyén d
mode)

An tin hiéu biang rong (Broadband
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(Coaxial Cable Signals)

i Tin Hiéu Cap Bbong Truc

= Baseband mode

= S dung toan bd bing thdong d€ truyén ludng bit
toc dd cao (10Mbps)

= C6 thé€ st dung véi cdu hinh diém — di€m (point
to point) hoic da di€ém (multipoint / multidrop)

= C6 thé€ st dung phuong phap ghép kénh theo
thdi gian (TDM) dé truyén nhiéu kénh tdc do
thap


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

Tin Hiéu Cap Pong Truc
(Coaxial Cable Signals)

(Khéng co R,)  (COR,)
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(Coaxial Cable Signals)

i Tin Hiéu Cap Pong Truc

= Broadband mode:
= St dung d€ truyén nhiéu kénh tin hiéu dung k¥
thuat ghép kénh theo tan s6 (FDM)
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Tin Hiéu Cap Bbong Truc
(Coaxial Cable Signals)

Cép ddng truc
(a)
Bang thdng dugc xac dinh bdi
®) ) téc 40 bit va phuang phap dibu
Mdc th hibu /’7 ché duge dung

Tén sb
fy f, 350 MHz 450 MHz

ongThanCong.com https://fb.com/tailieudientucntt
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(Optical Fiber Signals)

= SU dung ma héa luGng cuc

i 2.5 Tin Hiéu Cap Quang

» Dua trén nguyén tic chuyén doi tin hiéu dién sang
3 muc tin hiéu quang 0, 0.5P .. va P_..
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Tin Hiéu Cap Quang
(Optical Fiber Signals)

Bophit | LeD Photodiode
|/ su/mym \
Ly A - Z,
Ly |

s |
Gia tr L
lugn Iy ngd vao h 0 1 1 0
Yo i‘f’“‘""
Ningwgngra P, fe====n=eud T PrT—" GUR——— —
Pl UM /0 W 7/ W N
AAWA 71,
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(Physical Interface Standards)

i 3 Cac Chuan Giao Tiép Vat Ly

s X4c dinh dang tin hiéu dudc truyén di
s X4c dinh cdc k€t noi vatly.
= Phuong thic truyén tin hiéu
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Cac Chuan Giao Tiép Vat Ly
(Physical Interface Standards)

Signal and
control lines

Bit-senal
transmission line

Digital data . Transmission (or bit-serial
transmitter! . line interface interface 1o network)
receiver . device
¥
Data terminal Data circuit-lenninating

equipment (DTE) equipment { DCE)

Transmussion
ling interface
device

Digital data
transmitter/
receiver

¥

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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Cac Chuan Giao Tiép Vat Ly
* (Physical Interface Standards)

DTE interface interface DTE

modem modem

host computer DCE

terminal
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Cac Chuan Giao Tiép
(Interface Standards)

Layer 7

Layer 6
Luyer 5
Layer 4
Layerd
Layer 2

Layer ]

1SO —~=

Application

_Trnlpoﬂ

Remate database uccess (1SO 9579) cpwwool (180 9595/(»)mmtm
Distributed transaction processing (1SO 10026) Interpersonal messaging (X 420)
File transfer access und management (ISO 8STIA-4) | \o 00 1o orvices (X.400)
1 (IS0 R&Y1 12 A
Job transfer access und munagement ( ) Teletex service (TTX)
Virtual torminal (1SO 9040/1) Videotex (TI100V)
Common application service elements (150 8649/50) Facsimile (TOW/S)
Directory systcm/access protocol (1S0 95M) Directory services (XS0/520)
1SO 8R2/3wWS X 21e/226 TSWS1/61
1SO 832477 X.218225 T62
1SO 80723 X.214224 ™
1SO SSSVEATIO 210589 X
150 1 L .35 T 14501
1SO 8802.2 X.2122n m 144011
150 1SO IS0 | .. ;
AR02.3 8802.4 8802.5 ity s
LANS

CuuDuongThanCong.com
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Network

Physical
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Cac Chuan Giao Tiép Vat Ly
i (Physical Interface Standards)

= EIA-232C (RS-232C)/V.24

s EIA-449 :C4i thién toc dd va chiéu dai
truyén cua EIA-232.Dung DB37 va DB9

s EIA-530 : C4i thién EIA-449.DB25->DB37

s X.21

= [.430
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i 3.1 EIA-232C (RS-232C)

= Chuan giao ti€p clia EIA (RS =
Recommended Standard)

= Quy dinh két ndi vat 1y, giao ti€p dién va
cac chan chic ning va phudng thuc truyén
dir i€u

s S dung dé két ndi céic thi€t bj dau cudi dir
lieéu (DTE) va cac thi€t bi dau cudi truyén
thong tin (DCE) qua mang dién thoai
(Modem)
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‘L EIA-232C (RS-232C)

= K&t ndi vat ly (mechanical specifications): st dung
cong két noi DB25 (ISO 2110) hoic DB9

CUUDMRHEOQ _q I\/I pa I (o
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i EIA-232C (RS-232C)

s Giao ti€p vé dién doi véi dit liéu
= Bit1 > -15:-3V
= Bit0 2 >+3V: +15
s Giao ti€p vé dién ddi véi tin hiéu diéu khién
= Off > -15:-3V

s On 2 > +3V: +15
s Toc dd truyén < 20Kbps vdi khodng cdch < 15m
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EIA-232C (RS-232)

No Parity

Even Parity

Odd Parity
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EIA-232C

RS-232C

Shield

data

Transmitted
data

Received

Clear o
semd

Request
Lo send

Signal
eround

DCE
Ready

Ree

sig. detector

Reserved

for westing

'd line

Eeserved
for testing

LInassigned

Secondary

clear o send

See, read,
line sig.
detector

®)

©
D)

D)

5)

secondary
transmitted

Trans. signal
element
Liming

data

secondary
received
data

clofe
|

Rovr. signal
clement
Liming

Laocal
loopback

Secondary
request o
send

DTE

ready

Remaote
loopback

indicator

Dala sig.
rate select

Ring

®J

Test mode

Transmil signal
element timing

CuuDuongThanCong.com
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(b)

1 2 3 4 s 6 7 8 9 10 11
O ................'..... (@) DB25 connector
14 15 16 17 18 19 20 21 22 23 24
. | | o
(lcrmin’dlli—:_fompuler) (Male) (Female) (m?)g::m)
ITU-T No. EIA label Name
AA ® _l’ e Cable shield

103 BA TxD e = = - e Transmitted Data (TxD)
104 BB RxD e ~ = —~ ® Received Data (RxD)
105 CA RTS - hf_‘ » e Request to Send (RTS)
106 CB CTS o} = 2 <} Clear to Send (CTS)
107 CE DSR e - . - e DCE Ready (DSR)
102 AB e ? o Signal Ground/Common Return
109 CF cD - : - e Received Line Signal (Carrier) Detector (RLSD/CD)

- 2 ® Reserved for testing

. 20 - Reserved for testing

° :i o Unassigned
122 SCF S-CD e ~ — - ® Secondary Received Line Signal (Carrier) Detector (S-CD)
121 SCB S-CTS e - — —~ ® Secondary Clear to Send (S-CTS)
118 SBA S-TxD e > 3 t o ® Sccondary Transmitted Data (S-TxD)
114 DB TxClk - » =t e Transmitter Signal Element Timing — DCE Source (TxClk)
119 SBB S-RxD e . 16 —~ ® Secondary Received Data (S-RxD)
115 D RxClk o - LY - ® Receiver Signal Element Timing (RxClk)
141 LL LL ° s ® Local Loopback (LL)
120 SCA S-RTS e > ]73 . ® Secondary Request to Send (S-RTS)
108 CD DTR eo—f—>» = - e DTE Ready (DTR)

140/110 RL/CG RL/SQD e—f>»= 21 — e Remote Loopback (RL)/Signal Quality Detector (SQD)
125 CE RI = > 22 oo e Ring Indicator (RI)
111/112 CH/C1 DSRD e  — = > e Data Signal Rate Detector (DTE or DCE)

113 Cl TxClk e - 24 - e Transmitter Signal Element Timing - DTE Source (TxClk)
142 DA ™ e = e Test Mode (TM)

Figure 2.31 EbduAa2i4Y .24 standard interface: (a) interface function; (b)sacket, pin.apd signal definitions.
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T — EIA-232D/V.24
. T DCE d DCE (modem) T
Chlling DTE N v(v’l‘t‘t‘: e \i'ith :> Called DTE
. ¢ . t
(B iremminal] 7 autodial autoanswer T 7 (computer)
DTR on ~_ DTRon
DSR on DSR on
Number of &
) called modem |------------ > Onnectjop Seify
Connection J| sent to modem \ L RI on
e j ~_ RTSon K
Ca((iet O B Rg i i 7
~_ _CDon / Short |
____________ d lav |
s CTSon
L TxD K
Data LONED st s -€ <
RxD on / RTS off y
e —— Carrner o_{i; v = T AR e 2 S T
L CDoff | ] S ONST ) . CTS off
. RTS on .
N SRR s Carrler on
Data | EShort \ _____________ CD on
transfer CTS on ’; delay
g TxD
I e 1 L\ G St Data topeq
RxD
¢ [
|
|
RTSoff & .| | Carry, oS e RISOR
) eTlop  Cames i CTS off
Connection _ CTSoff A B % o -
cleared CD off ‘,—"' \\\A CD off
DTR off  DTRoff R
_ DSRoff ) L DSR off |
\ Short
i delay
~_ DTRon i
l . DSR on
Time
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EIA-232C (RS-232C)

Null Modem

Null modem
RI RI
¢ *
DTR 5 DTR
& Y §—a LD &
2 20 = . / % %
Terminal L 4 — —>—4 Sl Computer
CTS CTS
& »
RTS RTS
s s
RxD RxD .
ER ::><: TXD
SHG
# &
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EIA-232C (RS-232C)

Signal ground 102 O O | 102
N u I | M O d e m 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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i 3.2 X.21

» Giao ti€p gifta thi€t bi dau cudi thong tin
(DTE) va thiét bi dau cudi truyén thong
(DCE) cia mang dir li€u cong cOng

s S dung tin hi€u cAn bing RS-422A / V.11
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i 3.3 1.430

s K&t noi gitta thi€t bi dau cudi dit liéu (DTE)
va thi€t bi k€t thic mang (Network
Terminating Equigment = DCE)

s Truyén / nhin dit liéu va tin hiéu di€u khién
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S-interface

>

(a)
User terminal
equipment
(TE)
(b)

TE

-

~

AN

Network
termination
(NT)

1.430

2> < > digital network

Integrated services

ISO 8877/RJ45

NT

[ ]

)

4

Y

Y

Y

]

A

Y

)

A

A A

[o3 IR I e N VT B SN RS S N

CuuDuongThanCong.com

Circuit name

} Transmit
} Receive

} Optional second power source
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Terminal Equipment
(TE)

Power
source 3

Transmit

Receive

Power

CuuDuongThanCong.com

1.430

Network Equipment
(NE)

Receive

Transmit

Power
source 2
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4. Ma dudng day
(Line Codes)

= Dit liéu s6 - Tin hiéu sO
= La c4dc xung di€n 4p rdirac hoac li€n tuc
= MOdi xung 12 1 thanh phan cia tin hiéu
= Dit li€u nhi phan dugc ma hod vao cdc thanh phan tin
hi€u nay
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Ma duGng day
(Line Codes)

» Céc thong so can quan tim trong qua trinh ma
hoa duong day :
= Pho tin hiéu
= Khong c6 thanh phan tan sd cao gidm bdt biang thong
tin hi€u
= Khong c6 thanh phan DC cho phép ghép ac bing bién
thé, tao sy cdch ly tot
= Thong tin dong bd (clocking)
= Dong bd gilta mdy phét va mdy thu
= Dung clock ngoai

= Tao co ch€ ddong bo dua trén tin hiéu

;ThanCong.com https://fb.com/tailieudientucntt
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Ma duGng day
(Line Codes)

= Phat hi€n sai

= C6 thé dudc xay dung dya vao ma hod tin hiéu
= Giao thoa tin hiéu va tinh mién nhiéu

s Mot s6 ma tdt hon cdc ma khac
= Chi phi va do phuc tap

= TOc d0 cang cao thi chi phi cang cao

= MOt s6 ma cin toc do tin hiéu cao hon toc dd dir
liéu
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Ma duGng day
(Line Codes)

s C4c loai ma thudng dung :

Line codes
Unipolar Polar Bipolar

v v
v ! e T

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

Hinh 2.5.2 Cé4c loai ma dudng day
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(Line Codes)

= NonReturn to Zero-Level (NRZ-L)
s CO6 2 muc di€n 4p cho bit O va bit 1
= Dién 4p hing trong sudt thdi gian bit, khong trd
vé muc dién 4p OV

i Ma duGng day

= ThOng thudng thi di€én ap 4m cho bit 1 va 4p
dudng cho bit O
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(Line Codes)

= NonReturn to Zero Inverted
= P30 diu cho bit 1
= Dién 4p hing trong sudt thdi gian bit, khong trd
vé muc dién 4p OV

i Ma dudng day

= Canh xung danh d4u bit khong c6 canh xung
d4anh diu bit 0
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Ma duGng day

(Line Codes)
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(Line Codes)

= Uu va nhudc cia NRZ
O UU.
= D& dang thuc hién
= St dung bing thong tot
N NhlfQC
= C6 thanh phan DC
= Thi€u kha ning dong bod

i Ma duGng day

= Dudgc su dung trong may ghi tir
s Thudong khong dude st dung cho truyén din
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Ma duGng day
i (Line Codes)

s M3a RZ:
= Dung 3 muc dién 4p +V,0,-V.
= Tin hiéu thay doi trong khodng 1 bit.
= Bit 1 thay d6i tir +V -> 0.
= Bit 0 thay doi tir —V->0
= Uu : PAm bdo Clock d€ ddng bo bit tot.
= Khuyét: Bing thong rong.

O 1 0 0 01

L
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Ma duGng day
(Line Codes)

= Ma Biphase
= Tin hiéu thay d6i di€m giita mdi bit nhung khong vé 0.
= Manchester
= Luon c6 su thay d6i trang thdi tai vi trf giita cta chu ky bit.
« Bit 1 dugc ma hoa —-V->+V
« Bit O dugc ma hoa +V->-V
= Manchester Vi sai

= Tuong tv nhu ma hod Manchester, ddo muc tai diém giffa cda
chu ky bit.

= Tuy nhién sy thay ddi mic tin hiéu tai vi tri bat ddu cda chu ky
bit chi xdy ra néu bit d6 1a bit 0.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ma duGng day
(Line Codes)

(b) Bit stream

TxC

Phase (Manchester) encoded
sipnal, TxD/RxD

(c) Bit stream

TxC

Differential Manchester-
encoded signal, TxD/RxD
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Ma duGng day
(Line Codes)

~ - N ~ ~ .
s Uu, khué€t diém cua ma ma Biphase

= Uu di€m
= Pong bd § canh xung gitra bit
= Khong ¢6 thanh phan DC
= Phat hién sai : Khi c6 su ¢6 mat cua canh xung
khong mong mudn
= Nhudc di€m
= [t nha't c6 1 canh xung cho mdi bit
= Toc do diéu ché cyc dai gap 2 1an NRZ
= Can bing thong rong hon
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Ma duGng day
(Line Codes)

= Ma Bipolar
= PAiy 12 ma nhi phin st dung nhi€u hon 2 mifc
= Ma AMI ludng cuc
= Bit 0 dugc bi€u dién bdi mitc OV
= Bit 1 dugc bi€u dién bdi mic +V hodc —V sao cho cuc tinh cda
cdc bit 1 gin nhau nhi't ludn phién thay doi.
= Uu di€m
Khong mat dong bod néu c6 1 chudi bit 1
Khong ¢6 tich luy thanh phan DC
Bing tan thap
Dé phat hién sai
= Khuyét di€m
Khong ddm bdo dong bd bit néu chudi bit 0 kéo dai.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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(Line Codes)

i Ma duGng day

= Pseudoternary
= Bit 1 dugc bi€u dién bsi khong c6 tin hiéu trén
dudng truyén
= Bit 0 dugc bi€u dién bing cdc thay doi luan
phi€n xung ducong va xung am
= Khong ¢6 vu hay nhugc so v61 AMI
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Ma duGng day
(Line Codes)

1010010300101

el .
Bipolar-AMI i—l_! : I: ‘ | I ‘ i

I i l_i ? i L

Pseudoternary e
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Ma duGng day
(Line Codes)

= M3 HDB3

= Ki€u mi hod nay gidong vdi ki€u ma hod AMI ngoai trix
mdt dic di€m 12 néu trong chudi dit liéu phat c6 4 bit 0
lién ti€p thi sé& dydc ma hod thanh x00V. Vi
= X =0 N&u tong sd bit 1 giita 2 ma V gan nhau nhat 1 sd 18.
= X=B Né&u tong so bit 1 gitta 2 m3 V gian nhau nhat 14 s& chin.
‘B’d4o cuyc so v6i bit 1 gan nhat tricoe né (diing ludt ma AMI).

‘V’ (violation) dudc ma hod cling cuc tinh so véi bit 1 gin nhat
trudce ( vi pham ludt ma AMI)

= M3 B8ZS
= N&u trong chudi dit liéu phat c6 8 bit 0 lién ti€p thi s&
duoc ma hoa thanh chu6i bit 1a 000VBOVB. Trong do:

= Luu y: Trong chudi bit phat st dung ki€u ma hod nay chi c6 toi
da 7 bit 0 lién ti€p.
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(a)

Bit stream o/1|ojofofo/1|1|0|l0|l0|0|0|0 00O 1] 0

] [
L .

NRZ 0

| +
s

AMI 0 or 1nverse

, [

|| L

'MT oo o0 [BloV] 1
Vr—

B8ZS 0

I‘_Il_l'

or inverse

LT L] X g B

HDB3 +I0'_ ST I_ I?Io 0 [V] )
b Llooopv] L] s]o o]v]

or 1nverse

(b)
Bit stream 1 0

+l'_

11\10i01;00\10

- T

‘ | \
00/1 1[0 1[0 1/00[0 11110

4B3T 0O 1 'I_m
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Ma duGng day
(Line Codes)

s Cdc han ch€ cua ma nhi phan da mic
= Khong hiéu qud bing NRZ
= Mdi thanh phan tin hiéu bi€u dién chi 1 bit
= Trong hé thdng 3 mic c6 thé bi€u dién
log,3=1.58bits
= May thu phai phan biét dugc 3 mdc tin hi€u

= Cin cOng suit cao hon 3dB véi cung xdc suit 16i bit


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

Ma dudng day
(Line Codes)

PATA ENCODING

LEGEND
3878, 1IDR3 AMI = Alternate mark inversion
P B8ZS = Bipolar with 8 zeros substitution
,’ \ f = Frequency
! \\ HDB3 = High density bipolar—3 zeros
Z- l' \ NRZ-L = Nonreturn to zero level
‘ \ - NRZI = Nonreturn to zero inverted
;/ 23 \\\ R = Data rate
\

\ AMI. pseudoternary

Manchester.
dirterential manchester

0.8 1.0 1.2 1.4
Normalized frequency (f/R)

1.6 1.8 2.0
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6 Ghép Kénh
i (Multiplexing)

= Ghép kénh theo tin s6 (FDM: Frequency Devision
Multiplexing )

s Ghép kénh theo thdi gian (TDM = Time Division
Multiplexing)
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Ghép Kénh Theo Tan So6

3000 hertz available bandwidth L

Host computer

FDM

Guardband

2600-1
2200-0

Guardband

2000-1
1600-0

Guardband

1400-1
1000-0

Guardband

800-1
400-0

Guardband

Circuit

Four
terminals
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Ghép Kénh Theo Thd1 Gian

> DICIB[A—{DICIBIA]
Host computer TDM
Circuit

Four
terminals
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