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1. Téng quan

- Dam nhan viéc truyén dong bit trén cac dwong
truyén
- Mot sb van dé:
- Phuong tién truyén
- Ma hoa kénh truyén
- Diéu ché
- Dén kénh/phan kénh

D@ liéu dwoc truyén di nhw thé nao?
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2. Budng truyén vat ly

- Dai tAn ctia mot sb loai dwdng truyén vat ly
Frequency

Hertz) 12 10 1w 105 10° 100 10* 10 10 10" 10? w? w? 10"

ELF | VF | VLF | LF MF HF | VHF | UHF | SHF | EHF
| L | ] I | I | | I I [ | I |
Power and telephone Radio Microwave Infrared Wislitel
Rotating generators Radios and televisions Radar Lasers light
Musical instruments. Electronic tubes Microwave anfennas Guided missiles
Mmirmpbm Integrated circoits ‘Magnetrons Rangefinders
Cellular telephony
Twisted pair -
Optical
fiber
Coaxial cable
AM radio FM radio| Terrestrial
and TV | and satellite
transmission
| 1 L L L L L L0
Wavelength 10 10° 10* 100 102 100 w' 107" 107

1 l I
107 107 107 107
in space

{meters)

Cép dong truc

- CAu tao

Copper
core

5 T Tpacdiem Cap gay | Cap béo
‘--Z‘::‘Z‘::’:}i‘o’:‘?}&@ DPau nbi BNC N-series
- Phan loai Do dai doan ~185m ~500m
- Cap gay : ® 5mm toida
. . S0 dau noi toi 30 100
- Cap béo : ® 9.5mm da trén 1 doan
- Bang thong: Chéng nhiéu Tét Tét
- Baseband : 10Mbps Do tin cay B Cao
- Broadband : 400Mbps ng dung backbone | backbone




Cép xoan doi

- Cau tao
- Phan loai
« UTP : Unshielded Twisted
Pair
- STP : Shielded Twisted
Pair
- Categories
- Cat4 : 10Mbps
- Cat5,5e : 100Mbps
- Cat6 : 1Gbps

- Kétnbi :

Pair 2

Pair 3[Pair 1| Pair 4

ATATA

Pair 3

Pair 2[Pair 1|Pair 4

ATATA

- D4u thang
- D4u chéo
- Ung dung

i

2345678

A
[T

Shielded twisted pair (STP) .

e

Unshielded twisted pair (UTP)

DPau néi RJ-45
Sbdaunbitbida |2

trén 1 doan

Chéng nhiéu Tbt
Do tin cay Cao

Cap quang

- CAu tao

- Bang théong : hang chuc
Gpbs

- Han ché : gia thanh cao,
dau ndi phure tap

- Phan loai :
- Single Mode & Multi Mode
+ Indoor & Outdoor

- Yng dung

Core
(glass)

=

Cladding Jacket
(glass) (plastic) =
(a)

Dau néi ST

D6 dai doan Km(s)

toi da

S6 dau ndi téi | 2
da trén 1 doan

Chéng nhiéu | Hoan
toan
Do tin cay R4t cao
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3. Ma duong day(Line Coding)

- Chuyén ddi tir di¥ liéu sang tin hiéu dé truyén
- Nguyén ly chung st dung cac tin hiéu roi rac, co mue dién ap
khac nhau dé biéu dién cac bit

- C6 thé mé héa tirng bit hodc theo khi

- Yéu cau

- Giup giam thanh phan mot chidu trén dwong day do trong hé thdng
truyén dan tén tai cac thanh phan (nhw tu dién hodc bien ap...).

- Thanh phan mét chiéu lam bién dang tin hiéu & phia thu. Va tén nang
lwong.

- Tranh truyen cac thanh phan tan sb thap, vi cac thanh phan nay rat
nhay cam v&i méo khi truyén qua kénh truyén. o

- Tranh truyén cac thanh phan cé tan sé cao, do cac thanh phan tan sé
cao bj syy giam nhieu hon trén kénh truyen, mat khac nhiéu xuyén &m
tai tan sO cao ciling 1&n hon.

+ Phai c6 phwong phap ddng bod gitra dau thu va dau phat (quan trong
trong qua trinh khoi phuc tin hiéu) bang cach truyén theo ca tin hiéu
dong b trong dong thdéng tin.

]
Cac loai ma dwdng day
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H

Bipolar-AMI
(most recent | ' I
preceding 1 bit has |

negative voltage) | |

Pseudoternary l
(most recent | ‘ | |
preceding 0 bit has |
negative voltage) | | | |

|
|
Differential |
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| | I 10
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Ma don cuc

- St dung 2 murc dién ap: 0 va +Vv

- Cac loai ma duong truyén don cwc: sw c6 mat ctia mot
xung vudng: “1” va khéng c6 mat ctia xung vudng: “0”.

- C6 hai dang ma dwong day co ban la ma NRZ don cwe
(unipolar non-return to zero) va ma RZ don cwc (unipolar
return to zero)

- RZ: chuyén vé mic 0 & gitra xung

- Vidu:
- Ma NRZ-L: e M3 NRZ-|
- 0: Mtrc dién ap thap + 0: Khong chuyén mirc & dau xung
- 1: Mtrc dién ap cao + 1: C6 chuyén mic & dau xung

1"
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Ma Bipolar - AMI

- Ma bipolar st dung 3 mirc dién ap (+V, 0, -V) dé ma hoa
cac bit nhj phan “0” va "1”.

- Bit “0” dwoc biéu dién bang mdc dién ap 0, bit “1” dwoc
biéu dién luan phién b&i +V va -V.

- Bipolar RZ, hay con dwoc goi la AMI-RZ (AMI — Alternate
Mark Inversion).

- Bipolar NRZ, con dwoc goi la AMI-NRZ

12
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Ma Dipolar

- Mét chu ky méa(biéu di&n 1 bit) dwoc chia 1am hai phan.
- Ludn chuyén murc gitka chu ky = méi nira chu ky ma
dwogc chiém b&i mét xung dwong va mét xung am.
- Do d6 trong toan bd chu ky ma, thanh phan mét chiéu
bang 0.
- Vi du: ma Manchester va Manchester vi sai
- Ma Manchester:
- Bit 0: c6 chuyén muc dién ap cao xudng thap
- Bit 1: ¢6 chuyén muc dién ap thap 1én cao
- Ma Manchester vi sai:
- Bit 0: c6 chuyén mdrc dau xung
- Bit 1: khéng chuyén mirc dau xung
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Bai tap

- Biéu dién chubi bit 01001101 theo cac phwong phap:
- Ma Unipolar NRZ-L

- Ma Unipolar NRZ-I

- Ma Manchester
- Ma Manchester vi sai

14
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Ma HDBn

- M& HDBn dwoc sir dung dé gitp déng bd gitra bén thu va
phat.

- Ma HDBn dwoc phat triép tr ma Bipolar NRZ.

- Néu so ky hiéu “0” lién tiép vwot qua n thi nhédm ky hiéu
“0” nay sé duoc thay thé bang mét ma dac biét.

- Ma HDBn hay dwoc sir dung nhat la HDB3 twong (rng
voi n=3.

- Theo khuyén nghi G.703 ctia ITU-T, ma HDB3 dwoc st
dung cho cac dwong PCM 34Mbit/s va 2,8Mbit/s. ]

- Trong HDB3, dong 4 ky hiéu “0” lién tiep dwoc thay the
bang 000V hoac BOOV, trong dé V la ky hiéu “1”, dwoc
chon sao cho mure dién ap V vi pham quy luat @m dwong
luan phién cua Bipolar RZ.

15
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B = Valid bipolar signal
W = Bipolar violation
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Ma nBmT

- Ma nBmT : n ky hiéu nhj phan sé duoc thay thé bang m
ky hiéu ba muc (B — binary, T — tenary).

- Bang cach tang s6 mirc clia ky hiéu ma duong day, ma
nay cho phép giam d6 rong bang tan

Vidurn=m=2

00 -+ -+
01 0+ 0-
10 +0 -0
11 + - + -

17
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4. Ghép kénh va phan kénh

- Muc dich:
- Phan loai:
- Theo tan sé FDM (Frequency Division Multiplexing)
- Theo th&i gian TDM (Time Division Multiplexing )
- Théng ké SDM (Statistical Division Multiplexing)
- Theo ma CDM(Code Division Multiplexing)

18
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Ghép kénh theo tan s6 FDM

- Ky thuat FDM dwoc sir dung trong cac hé théng
dién thoai thé hé cd, va trong hé thdng thong tin
vo tuyén.

- Chia s¢ bang tan cta kénh truyen thanh nhiéu
b&ng tAn nho cho nhiéu ngwdi st dung.

B

Phd ciia kénh truyén co s&

Bing thn bao vé

— je—

19
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Uu nhwoc diém

- Wu diém: FDM cho phép glam IS (Inter Symbol
Interference) bang cach gidm bang tan cla tin
hiéu truyén.

- Nhwoc diém: khong mem déo khi ghép kénh cac
tin hleu c6 do rong bang tan khac nhau vao cac
khe tan sbé (khe tan sé c6 do rong co dinh cung
co nghla la tin hiéu ghép kénh co tbc dd cb dinh).

- Yéu cau sy 6n dinh tan sb cua bd dao dong diéu
ché lam cho gia thanh cla thiét bi twong doi dat,
nhat Ia trong trwdng hop bang tan bao vé hep.
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Ghép kénh theo thoi gian
- Nhw vay trong TDM, tai cung mét bang tn méi ngudi siv

dung duwoc chia mét khe‘thc‘ri gian‘(time slot) trong mét
khung thi gian dé truyén mot phan théng tin ctia minh.

Khung thoi gian ¢,

Khe thoi gians, .-~

S5 ligu ngudi et
s dung 1 I | l

21
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Ghép kénh theo thoi gian

Buffer Sean
operation

m(f)

mo_———

—_—]

my(0) E:

(a) Transmitter

my(6) —~— Frame — ~—— Frame —
1
| S|
”KZ(r) ..‘ o ..‘
melt) r————j
—_ .
E Time slot: may be empty or occupied
: malt) (b) TDM frames
|-
f =
Scan T

operation  Buffer

(c) Receiver
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Ghép kénh theo thoi gian

- Phan loai:

- Ghép bit: méi khe thoi gian chi truyén mot bit.

- Ghép byte: méi khe thoi gian la 1 byte thong tin. Gia st tbc do
truyén ctia méi ngudn tin la r (bit/s), d6 rong ctia moét khung thoi
gian tfva do réng bit ts la:

ts = 8/r, tf = ts * Téng sb kénh
- Thi du v&i dwérng truyén PCM 32 kénh véi toc d6
2,048Mbit/s, tf=125us va ts=3,9 ps.
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Uu nhwoc diém clia TDM

- WPu diém: TDM mém déo hon FDM do c6 thé phan ph0|
nhiéu khe th&i gian trong mét khung théi gian cho cung
moét ngudi str dung.

- TDM yéu cau cu hinh thiét bj don gian hon FDM
- Nhwore diém: Mot trong nhirng nhuwoc dlem chinh cua
TDMA trong hé théng thong tin di dong la can phal dong

bd théi gian thu — phat gitra tram gbc va tat ca cac thiét bi
di déng.

- TDM yeu cau téc do truyen (ky hleu) I&n hon kha nhiéu
so v&i FDM, do vay bang tan yéu cau Ién hon, do rong
mét ky hiéu hep hon vi vay anh hwéng cla ISI cé thé 16n
hon.

24
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Ghép kénh PCM

SDH PDH Béc My Nhat ban

155.520kbit/d

STM-1

39 264kbitld| £4

34.368kbitfs || £3

' | 8.448kbitss | £2 o)

97.728kbit/s | g

.. X3

44.736kbit/s

32.064kbit/s

&

%63

6.312kbitis || 72

3.152kbit's || JIe

x2

1.544kbitfs || J2

b 3 It
4 e Tic

E1 71

64kbitfs
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Ghép kénh theo ma CDM

- Ban dau, dwoc st dung trong quan sy (do tinh bao méat
cao va chat lwgng tot). Hién nay, CDM dwoc sir dung chu
yéu trong thdng tin di déng.

- Nguyén ly chung: tin hiéu can truyén di duoc trai phd
sao cho tin hiéu sau diéu ché co phd réng hon nhiéu so
v@i tin hiéu ban dau.

- Do d6, nhiéu thuéng chi cé tac ddng vao mot mién tan sb
nao dé trén toan bd phd cla tin hiéu.

- Bac diém quan trong: tin hiéu cta nhiéu ngwoi st dung
c6 thé gui di trén cing mot bang tan tai cing moét thoi
diém bang cach st dung cac t» ma khac nhau.
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Phan loai ghép kénh theo ma

- C6 hai phwong phap ghép kénh theo ma la:
- Phuwong phap trai phé trwe tiép (Direct-Sequence Spread
Spectrum — DSSS).
- Phwong phap trai phé nhay tan (Frequency Hopping Spread
Spectrum — FHSS).

27
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Phwong phap trai pho truc tiép DSSS

- Phé cuta tin hiéu dau vao sé dworc trai rong déu trén mién
tan so, céng suat trép moét don vi tan sO sé giam xuong.

- DSSS cho phép nhiéu ngwdi stv dung cung dung chung
mot bang tan.

- O bén thu, tin hiéu tralpho dugc coi nhw tin hiéu nhiéu
bang rong vé&i cong suat nhd va cé thé dwoc loai bd mot
cach dé dang.

ing hep

Céng sudt

Phd tin higu DSSS
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Phwong phap trai phd nhay tan FHSS

- FHSS trai phd bang cach truyén tin hiéu trén mot kénh
truyén bang hep trong mot khoér]g thoi gian ngan.

- Sau d6 nhay sang mét kénh truyen bang hep khac.

- Qua trinh nay dién ra lién tuc v&i thr tw cac tan s6 nhay
da dwgc dinh nghia san. ]

- Thir ty nay chi bén thu va bén phat biét truorc.

- Do_FHSS st dung cac kénh truyén bang hep mot cach,
ngau nhién, né co6 ty so SNR kha I&n. Boi voi nhirng dau
thu khac, tin hiéu FHSS dwoc coi nhw cac nhiéu xung
bang hep trong mét chu ky ngan

Y - PhS ciia mét
3 3 | keah FHSS
» g G 00
Ph tin higu bang hep =
S| =
—

-l
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