Truyén Sé Liéu
Ma hoa dir liéu

Giang vién: Ths. Vit Manh Khéanh

3 Ma hoa dix liéu

= Bién ddi dit liéu thanh tin hiéu phu hop voi
mai trudng truyén thong
= S6-S6
= S6 - Twong ty
= Tuong ty - S6
= Tuong ty - Tuong tu

I4

M4 héa Sb - Sb

= Ma don cuc(unipolar)
= Mot muc dién thé dai dién cho mic logic 1
= Khong c6 dién ap dai dién cho mirc logic 0
= Nhuoc diém
= Lam xuét hién trén duong truyén thanh phan dién p
mot chiéu DC
= Khi truyén céc logic 0 hoac 1 lién tiép kéo dai, bén
nhan s& khé nhan biét dugc c6 bao nhiéu logic 0 hodc
logic 1.(Khi truyen lién tiep cac ky tu 1 thi ta phai st
dung
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3 M4 héa Sb - Sb

= Ma cuc (polar):Ma nay st dung hai muc
thé, mot duong, mot am dé dai dién cho
muc logic 0 va logic 1. Nho vay ma thanh
phan DC bij triét tiéu.




2 Ma Cuc

NRZ_L : Nonreturn to Zero _ Level
Mie logic 0 : Dién dp cao
Mie logic 1: Dién ap thap
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2 Ma Cuc

NRZ [: Dao mite dién ap khi gip muec logic 1.
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Nonreturn to Zero Inverted

2 Ma Cuc

e Ma RZ(Return to Zero)
Nhim dam bao su déng bo
Rz st dung ba mic thé :
Duong : Logic 1
Am : Logic 0
Mic Zero
Tin hiéu khong thay déi gitta cac bit ma thay di giira khoang thoi gian bit
o 10

Muc dich & gitra khoang bit quay vé& zero dé cho ddng bo(Bén nhén chi can cir vao
mot mbe nao do)

Nhuoe diém : mot bit chiu hai 1in mirc thay ddi dién thé vi vay yéu cau do rong
bang cao hon.

3 M4 héa Sb - Sb

= Ma hai pha (biphase):Phuong phép nay tin
hiéu ciing thay ddi ¢ giira khoang bit nhung
khéng quay vé zero ma tiép tuc cho dén
mirc thé cao hozc thap. Viéc thay ddi giira
khoang bit nhim muc dich dong bo




M4 hai pha

Ma Manchester

i
1
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i
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Logic 0 : chuyén tir cao xuéng thip
Logic 1 : chuvén tir thap 1én cao

M4 hai pha
Mai Manchester vi phan

Differential
manchester

Su dao bit ¢ gitra khoang bit dung cho déng b9, con sur ¢6 mat hay khong co mat
budc chuyén & ddu khoang bit dung dé nhan biét bit. Su chuyén mire thé dai dién
cho mure logic 0. Khéng chuyén mitc thé dai dién cho mtre logic 1.

& dau khoang bit logic 0 ¢6 sy thay doi mire thé

(‘y}ﬁu Kkhoang bit logic 1 khong c6 su thay doi ma dén giita khoang bit méi thay
doi.
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= M3 hai cuc (bipolar)

Loai ndy cling str dung ba muc the 1a dm dwong va zero
Miie zero dai dién cho murc logic 0
M}i’c am, duong dai dién pho mire logic 1

Néubit 1 trude & mire thé duong thi bit 1 tiép theo & muc thé am sau d6 lai 1a

duong, ctr thé luan phién nhau.

Ma hai cuc

Mai AMI (Alternate Mark Inversion)

001 00 0O+ 1 +1 .0+ 0

Nhan xét : . .
Ma nay khéng c6 thanh phan DC viné thay d6i luan phién nhau

Dong b0 : khong ¢6 sw dong bd do khong the tinh thoi gian cho mure logic 0 khi
xuat hién lién tiép.




3 Bai tap
= M hoa cac chudi bit sau theo cac ma

NRZ_L, NRZ I, RZ, Manchester,
Manchester vi phan, AMI

= 011001011101

= 110000000111

= 001101010001

= 111110001111

3 M4 hoa S6 - Tuong tu

= ASK : khoa dich bién do
= FSK : Kho dich tan sé
= PSK: Khoa dich pha

3 ASK : khoa dich bién d6

= Hai gia tri nhi phan dugc biéu dién bang 2
bién d6 khac nhau cua tan sé séng mang.

= Théng thudng, bit 1 dwoc biéu dién bang su
€6 mat caa sébng mang va va nguoc lai, bit 0
duoc biéu dién bang sy ving mit ciia séng
mang

3 ASK : khoa dich bién d6

(a) Amplitude-shift keying
Tin hiéu két qua la

0

A cos(21Tfet) bit 1
ASK s(t)={ CRERE

bit 0




3 FSK : Khoa dich tan sé

= Hai gié tri nhi phén dugc dai dién boi hai
tan s6 khac nhau gan tan s6 séng mang.

3 FSK : Khoa dich tan s6

(b} Frequency-shift keying

Két qua tin hiéu 1a :

he A cos(2ITfit) bit 1
s(t) = . -
(0 = 4 cos2Tf20) bit 0
Trong dé f; va f; duge tach tir tin sé séng mang, ching bing nhau nhung nguoc
pha nhau.

2 PSK : Khoé dich pha

= Pha clia séng mang dugc dich chuyén d&
biéu dién dif liéu.

Két qua tin hiéu la :

e (@ cos(2ITft +I7) bit 1
SO= 4 cos2lTfy)  bit0

2 PSK : Khoé dich pha

{¢) Phase-shift keying




3 M4 hoa Tuong tu - S&
\\/\f\ — | Digitizer I—b — Modulator f— j A

Analog Digital data Analog data
(voice) (NRZ-L) (ASK)

Hinh 4.7: 86 héa dit ligu tuong tw

3 Piéu ché xung ma

= LAy mau tin hiéu
= Luong tir hda cac mau

= Chuyén thanh nhi phan céc s6 da dugc
lugng ti hoa.

3 Piéu ché xung ma

= LAy mau tin hiéu
= Tin hiéu f(t) duoc ldy miu trong khoang thoi
gian déu dan va ¢ toc do cao gap 2 1an tan s tin
hiéu thi cac mau bao gém céc thong tin cia tin
hiéu goc.

3 Piéu ché xung ma

= Luong tir hda cac mau
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= Chuyén thanh nhi phan céc sé da dwoc lwong tir

Piéu ché xung ma
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11.2: Truyén di liéu

= CAc vén dé can giai quyét
= Bang thong
= Téc do dit ligu
= Nhiéu
= Tilé 15i chap nhan duoc

11.2: Truyén di lidu

= |. Khai niém-Thuat ngir
* Tin hiéu lién tuc 4

* Thay doi lién tuc theo thoi gian
* Tin hiéu rdi rac e

« Thay déi timg mitc theo thoi
gian

* Tin hi¢u chu ky —

» Miu lap lai theo thoi gian

*

Tin hi¢u khong tudn hoan

+ Miu khong lap lai theo thoi
gian
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11.2: Truyén dit liéu

= |. Khai niém-Thuat ngir

* Ba dic diém chinh cta tin hi¢u
analog bao gom
* Bién d¢ (Amplitute)
+ Tan s6 (Frequency)
* Pha (Phase)

‘Stgnal Ampifugs

11.2: Truyén dit liéu

= |. Khai niém-Thuat ngir

# Tin hiéu s6 bao gém chi hai

trang thai, dugc dién ta véi ADIGITAL SIGNAL
hai trang thai ON hay OFF alm
hoacla 0 hay 1 Hoh —. m
A A P A - % Low — ‘
* Tin hi¢u s6 yéu cau kha nang S 1001014

bang thong 16n hon tin hi¢u

analog.

MAéi quan hé gitra tin hiéu-di liéu

* Thuong dung tin hi¢u sb cho dit liéu b va tin hiéu analog
cho dir li¢u analog
* Co6 thé dung tin hiéu analog dé mang di lidu s6
* Modem
* C6 thé dung tin hiéu sé dé mang dit liéu analog
* Compact Disc audio
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11.2: Truyén dit liéu

= |. Khai niém-Thuat ngir

* Truyén din analog o
+ Khong quan tam dén ngi dung dir ligu dugc truyén (sb hoje tuong ty)
* Suy giam khi truyén xa
* Dung by khuéch dai (amplifier) dé truyén dirliéu di xa
+ Khuéch dai ca tin hiéu lan nhiéu
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11.2: Truyén dit liéu

= |. Khai niém-Thuat ngir

+ Truyén dinsé
* Quan tam dén ni dung dir liéu dugc truyén.
* Nhiéu va sy suy giam tin hi¢u s& anh huong dén sy tich hop.
* Dung bg lap (repeater) dé truyen dir ligu di xa.
+ Khong khuéch dai nhidu.
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11.2: Truyén dit liéu

= |. Khai niém-Thuat ngir
= Truyén don cong

. Chidu truyén dit liéu
P

% Thong tin chi truyén theo mot chidu: Mot thiét bi chi truyén,
thiét bi con lai chi nhan

=

@ Khong thé yéu cau phat lai khi ¢6 16

@ Phia thu thuong trang bi thiét bi hién thj thong tin nhan dugc

11.2: Truyén dit liéu

= |. Khai niém-Thuat ngir
= Truyén Béan song cong

Half-duplex

OR
Cho phép thong tin theo 2 hu’dng, Bl
nhung chi 1 huéng & 1 thoi diém x—; /

11.2: Truyén dit liéu

= |. Khai niém-Thuat ngir
= Truyén Song cong toan phan

Full-duplex

Cho phép théng tin theo 2
hudng o cing 1 thoi diém




3 11.2: Truyén di lidu

= |. Khai niém-Thuat ngir
= Truyén gian tiép bat ddng bo: chi ddng bo khi
c0 dit ligu truyén
= Truyén gian tiép ddng bo: dong bo trong sudt
thoi gian truyén.

11.2: Truyén di lidu

= |. Khai niém-Thuét ngi

Téc do dir ligu: DA 1a téc do (sb bit trong mét gidy) ma
dix liéu c6 thé truyen.

Bing thong: D6 1a bang thdng cia tin higu truyén
khi bi cudng biic béi thiét bj truyen va trang thai tu
nhién ciia phuong tién truyén dan, duoc biéu dién bang
so chu ky trong mot gidy hoac hertz.

Nhidu: D6 1a mirc nhidu trung binh trén duong truyén
thong.

Ty l¢ 13i: D6 la ty l¢ xuét hién ca I3i, nhan dwoc 1 khi
truyén 0 hay nhan dugc 0 khi truyén 1

3 11.2: Truyén di liéu

. Biing thdng-Téc d6 dit ligu.
Bang thong thuc té ladai trong dé tap trung hdu hét
nang lugng cua tin hiéu
Heé théng truyén dan chi cé thé hd tro tAn sb trong
mot dai c6 gisi han

=) 0i6i han cua téc do dir liéu cé thé truyén trén cac thiét
bi truyén dan.
Bing thdng cua hé thdng truyén cang Ién thi tbc
d6 dir lieu c6 thé truyén qua hé thong cang I6n

3 11.2: Truyén di lidu

= |11. Dung lugng kénh
= Téc d6 dir lidu 16n nhit co thé truyén qua
mot duong truyén thdng cho truéc hay mot
kénh trong mét didu kién cho trudc dugc goi la
dung lugng kénh.
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3 11.2: Truyén di lidu

= Bing thong Nyquist
= Xét mot kénh khéng c6 nhidu
= Gigihancua téc d6 dir liéu chinh 1a gigi han
bang théng cua tin hiéu

= Cong thirc Nyquist
C=2B x Log,M
= B: biang théng
= M: sb céc tin hiéu rai rac

3 11.2: Truyén di lidu

= Vi du
= Bang thong B= 3100Hz
« SétinhisuM =8
= Dung lugng Kénh:
= C=2Blog,M =2*3100*l0g,8 = 18600bps

3 11.2: Truyén di liéu

= COng thic Shannon
= Thc d6 dir ligu & Nhidu
= Thc do dit liéu cao -> Kha ning nhidu cang cao
= Ti I¢ tin higu thanh nhi&u SNR(signal to noise)
= SNR = (Nang lugng tin higu)/(Nang luong nhidu)
= Tinh theo decibel
= SNRy, = 10 x log,,(SNR)

3 11.2: Truyén di lidu

= COng thic Shannon
= COng thirc tinh dung lwgng cua Shannon

C=B x log,(1+ SNR)

= B: bang thong
= SNR: ti Ié tin hiéu thanh nhidu
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3 11.2: Truyén di lidu

Hiéu suAt bing thang (b/s/Hz)
_ C(b/s)

(b/s/Hz)
B(Hz)

11.2: Truyén di lidu

= V. Nhiéu

= Nhidu diéu bién: Nhleu diéu bién xay ra khi c6 mot s6
thanh phan khong tuyén tinh trong cac thiét bj
truyen thiét bj nhan hoic & gira cac hé thong
truyén dan. (dau ra khong bing mot hing sé 1an cua dau
Vao).
Nhiéu xuyén am: Xuyén am 1a su két hop khong
mong muoén cua hai duong tin hiéu.
Nhiéu xung dong: bao gdm céc xung khong déu hodc
cac dinh nhiéu trong mét thoi gian ngin vai bién do
twong déi Ion.

3 11.2: Truyén di liéu

= IV. Nhiéu
= Nhiéu nhiét: Nhidu nhiét gay ra boi sy dao

dong cua céc electron. N6 dién ra trong tat ca
céc thiét bi dién, cac phwong tién truyén dan
Nhiéu nhiét phan b6 déu trén ca phd tin s va
khong thé bi triét tiéu, vi vy né dat ra mot gioi
han trén cho hiéu suét ciia moi hé théng truyén
théng.

3 11.2: Truyén di lidu

= V. Nhiéu

= S luong nhiéu nhiét trong mét bang thong 1Hz trong
mot thiét bi hay mot chat din dién bat ky la:

Ny =kT(W/Hz)
= Trong d6
= N, la mat d6 ning luong nhidu theo watt trong mdi 1Hz cua
bang théng
= k Ia hing sb Boltzmann = 1.3803 x 1023 J°)K
= T la nhiét do Kelvin
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Nhiéu Nhiét

= Tai nhiét 6 phong, T =170C, hay 2900K, va mat d9 ning
Iwgng nhiéu la:
= NO = (1.3803 x 1023) x 290 = 4 x 1021 W/Hz = -204 dBW/Hz
= trong d6 dBW la decibel-watt
= Nhidu duoc gia su 1a doc lap vai tin s. Vi vay nhidu,
nhiét theo watt cé trong mot bang thdng B hertz c6 the

dugc biéu dién:
N =kTB

= hay theo decibel-watt:
N=10logk +10log T + 10 log B
=-228.6dBW +101log T + 10 log B

. Nhiéu Nhiét

= Vidu:

MGt thi€t bi nhdn tai nhiét do 100°Kva
b&ng théng 10 MHz, khi d6 mic nhiéu
nhiét ¢ dau ra cda thiét bi nhan la:

N = -228.6 dBW + 10 log102 + 10 log 107
=-228.6 + 20 +70

= = -138.6 dBW
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