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Téng quan vé hé théng théng tin Viba s6

pac dié€m

Thong tin vi ba s6 la mo6t trong 3 phuaong tién théng tin pho bién hién nay
(bén canh théng tin vé tinh va théng tin quang). Hé théng vi ba s6 s
dung séng vo tuyén. Séng mang vo tuyén dugc truyén di cé tinh dinh
hudng rat cao nho cac anten dinh huéng.

Hé thong Vi ba so la hé thdng thong tin vo tuyén sé dugc st dung trong
cac duong truyén dan so gilta cac phan tir khac nhau clla mang vo
tuyén.

Céac duong trung k& so noi gilra cac téng dai so.

Céac duong truyén dan noi téng dai chinh dén céac tong dai vé tinh.
Céac duong truyén dan noi cac thué bao vaéi cac tong dai chinh hodc
cac téng dai vé tinh.

CAac b0 tap trung thué bao vo tuyén.

Céac dudng truyén dan trong cac hé thong théng tin di ddng dé két noi
cac may di dong vGi mang vién théng.

W
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PHAN LOAI Diéu va giai diéu xung ma (PCM)

Phu thudc vao toc do bit cua tin hiéu PCM cin truyén, cdc thiét bi vo tuyén phai
duoc thiét k&, cau tao phit hop dé cé kha nang truyén dan céc tin hiéu doé. C6 thé

phan loai nhu sau:

+ Vi ba s6 bang hep (t6c do thap): duoc diung d€ truyén cdc tin hiéu cé toc do
2Mbit/s, 4 Mbit/s va 8 Mbit/s, tuong ting voi dung luong kénh thoai [a 30 kénh, 60
kénh va 120 kénh. Tan s6 song vo tuyén (0,4 - 1,5)GHz.

+ Vi ba s6 bang trung binh (t6c d6 trung binh): duoc ding dé truyén céc tin hiéu cé
toc do tir (8-34) Mbit/s, tuong ting véi dung luong kénh thoai 1a 120 dén 480 kénh.
Tan s6 séng vo tuyén (2 - 6)GHz.

+ Vi ba s6 bang rong (t6c do cao): duoc dung dé truyén cdc tin hiéu c6 toc do tir
(34-140) Mbit/s, twong ting v&i dung luong kénh thoai 1a 480 dén 1920 kénh. Téan
s6 song vo tuyén 4, 6, 8, 12GHz.
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MOT s UU PIEM CUR HE THONG VI BA SO

1. Nho cac phuong thitc ma hoa va ghép kénh theo thoi gian dung cdc vi mach tich
hop c& 16n nén thong tin xudt phat tir cdc ngudn khac nhau nhu dién thoai, may tinh,
facsimile, telex,video... dugc tong hop thanh ludng bit s6 liéu t6c do cao dé truyén
trén cling mot song mang vo tuyén.

2. Nho stir dung cac bo lap tdi sinh ludng so liéu nén tranh duge nhiéu tich luy trong
hé thong s6. Viéc tdi sinh ndy c6 thé duoc ti€n hanh o toc do bit cao nhét clia bang
tan goc ma khong cin dua xudng téc do bit ban dau.

3. Nho c6 tinh chong nhiéu t6t, cac hé thong vi ba s6 ¢ thé hoat dong t6t véi ti 56
séng mang / nhiéu (C/N)>15dB. Trong khi d6 hé théng vi ba tuong tu yéu cau (C/N)
I6n hon nhiéu (>30dB, theo khuyén nghi cua CCIR). Diéu nay cho phép sur dung lai
tan s6 do bang phuong phédp phan cuc truc giao, tang pho hiéu dung va dung lugng
kénh.
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MOT s UU PIEM CUR HE THONG VI BA SO

4, Cung mot dung luong truyén dan, cong sudt phat cin thi€t nhod hon so vai hé
thong tuong tu lam giam chi phi thié€t bi, tang do tin cay, ti€t kiém nguon. Ngoai ra,
cong sudt phat nho it gay nhiéu cho cic hé théng khéc.

MOT S8 KHUYET P1EM CUA HE THONG VI BA SO

1. Khi dp dung hé théng truyén dan s&, pho tin tin hiéu thoai rong hon so véi hé

thong tuong tu.

2. Khi cdc thong s6 dudng truyén dan nhu tri s6 BER, S/N thay doi khong dat gid tri

cho phép thi thong tin s& gidn doan, khdc véi hé thong twong tu théng tin van ton tai

tuy chat luong kém

3. Hé thong nay dé bi anh huong cua méo phi tuyén do cdc dac tinh bao hoa, do céc

linh kién ban dan gay nén, dac tinh nay khong xay ra cho hé théng tuong tu FM
Cdc van dé trén da duoc khac phuc nho dp dung céc tién bo k¥ thuat méi nhu

diéu ché s6 nhiéu mirc, dung thiét bi du phong (1+n) va sir dung cdc mach bao vé.
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CAC MANG VI BA SO ,, ,,
Vi ba so diém noi diém

Vi ba so diém noéi dén nhiéu diém
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EXAMPLE OF MW USE
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Tin hiéu Analog

Single-Sideband Telephony single-sideband (SSB) ;Signal carrier of 20 kHz

A A
L =]
E E
= = Lower Upper
E_ E sideband sideband
- A ] -
0 300 3400 0 16.6 19.7 20 20.3 23.4

Frequency {Hz}) — Frequency (kHz) —

{al (b

Figure 9.1 Frequency-domain representation of (a) a telephone baseband signal and (b)
the double-sideband suppressed carrier (DSBSC) modulated version of (a).
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Tin hiéu Analog
FDMTelephony  Frequency-division multiplexing (FDM)
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Curiers basic voice bandwidth of 3.1 kHz
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Tin hiéu Analog
6.2, 6.8, and/or 7.4 MHz, which carry audio information

Composite NTS5C video signal Am eI'iCELIl NTSC Standard

Audio 1 signal

= 0 modulator

v fo un * 18 MHz
6.2 MHz -
Audio ? signa' with other up!ink
= FM maodulator channels
1.l.'. LEr
6.8 MHz

Audio 3 signal

FM modulator

7.4 MHz

%

(b}

Figure 8.8 (a) Conventional analog TV broadecasting of the video and aural signals; (b)
generation of a satellite uplink signal for analog TV,
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PIEU CHE VA GIAI PIEU CHE SO

* Ned cou thed truyean dadn cauc thoang tin soa
baeng soung Aiean tdg, caan phali tiean hagnh
Nieau chea soa.

* Nieau ched sod lag kyd thuaat gaén thoang tin
soa vago dao noang hinh sine (soung mang), lagm
cho soung mang cou thea mang thoang tin caan
truyean Ai.

* Ta cudng cou thea hieau: fieau ched soa lag so(
duing thoang tin soa tauc noang lea cauc thoang
soa ciila snitna m cho canic thnang soa

cul i
Cul AL|:|_|:|_|:|_, =) || ton” | =




Téng quan vé hé théng théng tin Viba s6

PIEU CHE VA GIAI PIEU CHE SO

Soung mang hinh sine cou daing:

. X(t) = A cos(2nfct + p)

0 « Col ba thoang soa culia soung mang cou thea mang tin:lag
biedn fioa (A), taén so4 (f-) vas golic pha ().

O « Do fioy, ta cou thea tatic foang |edn nmoét trong 3 thoang soé
culia soling maeng fiea col calic phodng phalip fieau ched thdng
oung.

0 « Ngoagi rra, ta cudng cou thea tatic fiodng ledn moét [utic 2
thoéng soé culia solng mang fiea coll phodng phalip fiedu ched
kegt hOip.
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Piéu ché sb

Khai niém: tin hiéu bang_ tan goc duoc bi€n d6i thanh mot tin hiéu thich
ung VoI du’dng truyen d€ c6 thé deé dang ghép kénh va phat truyen qua
vé tinh. Qua trinh xu ly bi€n dGi tin hiéu bén phat goila “diéu ché”. Tai
dau thu, b6 bién doi sé bién dgi tin hiéu thu thanh tin hiéu ban dau (glal
diéu che) va sau do truyen dén noi nhan. Thong thuong tap am gay ra
do duong truyen dan, may phat, may thu va b0 bién dgi lam cho chat
lugng cua tin hiéu thu dugc thap hon tin hiéu da truyén di.

Céac dang diéu ché:

biéu che Thay doi tan s6

Diéu ché s6 Thay doi pha

AM
Diédu ché twong tu < FM Thay déi bién do
PM
ASK
< FS
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PIEU CHE VA GIAI PIEU CHE SO
* Cou cauc phddng phaup nieau chea sau:
- Amplitude-shift keying (ASK): Aieau chea khoau - doch
biean Aoa.
- Frequency-shift keying (FSK) : Aieau chea khoau - doch
taan soa.
- Phase-shift keying (PSK) : hieau chea khoau - doch pha.

Nii~nAvrakiira ArmAanliFiiAA NMAaAlAFE iAW IMARNN. |'\v|:n-\-\|| ~lhAXL L\:Aén

+Diéu ché khoa dich bién do6 ASK (Amplitude Shift Keying): Séng diéu 2
bién duoc tao ra bang cdch thay doi bién do cua séng mang tuy thudc bang gdc.
Séng diéu bién dugc tao ra bang cdch nhan séng cao tan hinh sin vdi bang gdc.

+Diéu ché khéa dich tin s6 FSK (Frequency Shift Keying): Séng diéu bién
dugc tao ra bang cach thay doi tan s6 song mang theo bién do tin hiéu bang goc.

+Diéu ché khéa dich pha PSK (Phase Shift Keying): : Séng diéu bién duoc
tao ra bang cach thay doi pha séng mang theo bién d6 tin hiéu bang géc.
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PIEU CHE VA GIAI PIEU CHE SO

Bit rate is the number of bits per second. Baud rate is

the number of signal units per second. Baud rate is less
than or equal to the bit rate.

Toc db Bit - s6 lugng Bit dugc truyén trong 1 giay
Toc d6 Bod - SO lugng tin hiéu dugc truyén trong 1 giay

Vi du: MOt tin hiéu c6 4 bits, ngudi ta truyén 1000 tin hiéu do trong 1
giay. HAi toc do Bit va toc d6 Bod bang bao nhiéu? Giai:

Baud rate = 1000 bauds per second (baud/s)
Bit rate = 1000 x 4 = 4000 bps = Bod x s6 Bits

Vi du: Téc do Bit 1a 3000, moi tin hiéu bao gom 6 bits, hdi toc dd Bod la
bao nhieu? Baud rate = 3000 / 6 = 500 baud/s
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Piéu ché ASK - Khoa dich bién do

* Mouc thaap nhaat lag ASK hai moéuc (2 ASK)

0 « Bit 1 nho phaén id0ic bieau diean baéng moat soung
mang cou biean noa lag haéeng soa.

(] « Bit 0 nho phaan: khoang xuaat hiean soung mang.

Acos(erCt) bit 1

s(t) =5 |
0 bit O

* VOui tin hieau soung mang lag Acos(2mfct)

Amplitude
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Tin hiedu ASK hai
mouc

o o 1 1 o 1 O 0o 0 1 0

(a) ASK
! ! J

Ta cou thea taio ra n66ic 4ASK, 16 ASK... Tuy nhieadn cauc
loaii Nieau chea nagy cou khau naéng choang nhieau keum.
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Piéu ché ASK - Khoa dich bién do

(1 for transmitting "("

Amplitude Shift Keying (ASK) c,(t) =

| 0 for transmitting "1"

colt) = 0
T;Hhandsignal & %@m_f) — X
, rm;m* .
M Sl afn, ]

RF signal

Modulation
Signals and spektra

Fig. 4.1: Amplitude shift keying (ASK)
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Amplitude
A
Bit rate: 5 Baud rate: 5
1 bit 1 bit 1 bit 1 bit 1 bit
0 : 1 ! 0 ! 1 : 0
AWANA NNAN
VAVAVAY VAVAVAVRRRET
1 baud i 1 baud i 1 baud i 1 baud i 1 baud i

- 1s "

Toc db Bit - s6 lugng Bit dugc truyén trong 1 gidy
Toc d6 Bod - SO lugng tin hiéu dugc truyén trong 1 giay
P6i véi ASK thi tdc db Bit bang téc dd Bod
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Amplitude
A

Minimum bandwidth = M, 4

- -

>

C
( Nbaud/Z f i Nbaud/2>

Vi du: Bang théng (d6 réng phd) cla tin hiéu ASK 1a 5000 Hz, hay cho biét t6c
d6 Bit va toc d6 Bod la bao nhiéu? Trong ché dd diéu ché ASK thi toc do Bod
bang chinh gié tri bang théng, tlc 1a bang 5000 Hz trong trudng hop nay. Boi véi
dang diéu ché ASK thi toc do Bit va toc d6 Bod c6 gia tri nhu nhau, trong trudng
hop nay thi 6¢c d6 Bit 1a 5000 Hz.
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Vi du cho bang thdng clia mot tin hiéu (46 rong pho6) la 10000 Hz (ttr
1000 Hz dén 11000 Hz), may thu/phét lam viéc & ché do song cong, hay
tim céac gia tri tan s6 song mang va bang thdng tin hiéu ASK cho ca hai
hudng. Doi véi ché dd ASK song cong thi bang thong tin hiéu cho moi
hudng la

BW = 10000 Hz / 2 = 5000 Hz
Tan s6 song mang cho hai hudng c6 thé chon la diém gilta clia moi
bang nhu hinh mo ta:

fc (Tx - forward) = 1000 + 5000/2 = 3500 Hz

fc (Rx - backward) = 11000 — 5000/2 = 8500 Hz

Z¢ (backward) 7 (forward)

Amplitude

A
1000 3500 6000 8500 11,000

Frequency
>
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Piéu ché FSK - Khoa dich tan sé

* Mouc thaap nhaat lag FSK hai mouc (2 FSK, BFSK)

* Ca(l hai bit nho phaan 0 vag 1 iddic biedu diean
60 hai taan soa soung mang khauc nhau:

Acos( 27'flt) bit1
Acos(erzt) bit 0

A/\L\I\/\ AWAEEL

k
‘V \4\! v
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Amplitude . . .
A bieu che FSK - Khoa dich tan
Bit rate: 5 Baud rate: 5 S 6
1 bit 1 bit 1 bit 1 bit 1 bit

0 : 1 : 1 | 0 : 1

1 baud i 1 baud i 1 baud i 1 baud i 1 baud

1s >

BW =7 — fo+ Moaud

A

Amplitude
A

Y

Nyaua/ 2 Iy — Iy

1<
Il I

Frequency

)
o
N
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Vi du 1: Tim do rOng bang théng cla tin hiéu FSK dé truyén tin hiéu voi
toc do 1a 2000 bps. May phat lam viéc & ché d6 don cong, d0 dich tan
(khoang céach gilra cac sbng mang) la 3000 Hz.

Poi véi dang déu ché FSK: Téc dé Bit va téc dd Bod bang nhau
BW = baud rate + f_ -f,

BW = bit rate + fcl - fcO = 2000bps + 3000 Hz = 5000 Hz

Vi du 2: Tim gia tri toc do Bit cla tin hiéu FSK cé cac tham s6 sau: Bang théng
tin hiéu la 12000 Hz, do6 di tan 1a 2000 Hz, may phat lam viéc & ché d6 song
cona.
Ba&i vi may phat lam viéc & ché do song cong, nén chi c6 mot nlra bang
théng dugc dung cho moi hudng lién lac, tic 1a 12000 Hz/2= 6000 Hz
BW = baud rate + fcl - fcO
Baud rate = BW - (fcl - fcO ) = 6000 - 2000 = 4000
BGi vi trong ché db FSK toc db Bit va téc dO0 Bod bang nhau, nén téc do
Bit trong trudng hgp nay la 4000bps
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FSK c6 M - muc

* SO0 duing M taan soa soung mang

* Hieau qual hén vea s60 duing baéng thoang nhong loai
nhieau hoén.

s;(t) =Acos27ft 1=i=m

1

cfi=fc+ (2i-1-M)fd

* f ¢ = Taan soa soung mang

* fd = Noa dbgi taan soa

* M = Soa traing thaui fieau chea = 2 L

* L = Soa bit trong moai traing thaui fieau ched
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FSK c6 M - muc

11

00

11

11

11

S fer3f]
= Fe+da
= fi: _.iFn'—
= fo= 3 fy—

_:’I

Figure 6.4 MFSK Frequency Use (M =4)
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Piéu ché PSK - khoa dich pha

* PSK hai mduc (BPSK)
- S60 duing hai gouc pha bieau diedn cho 2 bit nho phaan

s(e) =@cosgzmt) bit1 _ FAlcos(27£e)  bitl
cos(27f.t +71)  bit0 gAcos(er t) bit O

Tin hieau PSK hai mouc

Tﬁ )@M) WXW

t

Baseband signal 0,5 ry; T
PAPAMAS ¢ ] @MM@ (alalln
RF signal I—I u
Signals and spektra Modulation

Fig. 4.2: Binary phase shift keying (BPSK)
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Piéu ché PSK - khoa dich pha

5,(0)=a,(t) cos|27 f1+0,(2)] cos2z /1 and ~sin2z f1 = cosl2z f1 + %)

cos(e + ) =cos B cosa —sin f sina

0(0) cosaf1+.0,0]=a,0) coslo, ()] cos2ere 7 )

-a, (r} sin[-‘;ﬂ,, (I)] sin 27 f'1 co(1)=a,(t) sinfp(r)]

a,(t) cosle,(t)] cos2z ft In-phase component

—a,(t) sin|e, ()] sin2z f1 Quadrature component
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So do dieéu ché
NRZ vago 2PSK ra
—_— 2PSK —
b(t) y(t)
Soung
mang
c(t)
56 fioa nguyean Cauc vo tri pha
lyu
Bit Phase
0 0 ! .
1 180

Bits Constellation diagram
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Piéu ché PSK - khoa dich pha

c{t}>l<
} l

R, Mod. RF_,

%0 )>< T

Cqlt

9ol

Fig. 1.4: Multiplication of RF carrier by baseband signals
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Piéu ché PSK - khoa dich pha

Amplitude
A
Bit rate: 5 Baud rate: 5
1 bit 1 bit 1 bit 1 bit 1 bit
0 : 1 : 1 : 0 : 1 :
r\, >
! Time
1 baud E 1 baud E 1 baud E 1 baud E 1 baud

< ls >|
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BPSK Demodulation - Gidi diéu ché BPSK

> X ™~ Z—T}

cos 2nft
s(t)
>

a90°

-sin 2xft ¢
Cqlt)

A Q

> XM\ ZD —>

Fig. 2.8: Demodulation of RF signal for retrieving the baseband signals



Dich chuyén pha cau phuong (QPSK)

Khai niém: Hé thOng QPSK sUr dung 4 trang thai pha d€ dat hiéu qua
sUr dUng tan sO 16n hOn cUa BPSK. Trong hé thOng QPSK, tin hiéu
truyén di dugc bi€n doi thanh hai tin hiéu (bién doi ndi t1ep — song
song) Hai song mang khac nhau vé pha bang n /2 dugc di€u ché bai 2
tin hleu nhi phan ndi trén, hai tin hiéu diéu ché nay két hop thanh mot
tin hiéu ra da diéu ché. Vi bi€n doi noi ti€p — song song dugc thirc
h1en tru‘dc diéu ché nén tOc do tin hi€u trong dudng truy én dan bang
mOt nlra tOc dO tin hi€u dau vao (tOc dd xung nhlp) turc la khi tObc do
truyén dan trén tuyen 1a nhu nhau, thi QPSK c6 thé gUi thong tin 2 bit
trong mOt don vj thoi gian xung nhlp trong khi BPSK chi c6 thé gui
thong tin 1 bit. Trong hé thOng thong tin ve tinh, mOt thdi gian xung
nhip gOi la mot ky hiéu. Trong | hé thOng QPSK, pha séng mang c6 quan
hé vOi cac tin hi€u bang tan gOc nhu sau

Tin hiéu bang tan gbc (1,Q)  Goc pha séng mang ()

(1,1) m /4
(1,0) 3 /4
(0,0) 51t /4 hoac -3n/4

(0,1) 71/4 hodc /4



Dich chuyén pha cau phuong (QPSK)

* PSK 4 moéuc (QPSK)
- Moai traing thaui soung mang mang thoang tin

2 bit 32 H
JT
Acos[ 271 t +— 11
| 4[]
Acos%bnfct+37n; 01
slt) =
AcosﬂanCt -—[ 00
L ] 4
T
ACOSBZ t —— 10
. £ B




Dich chuyén pha cau phuong (QPSK)

khi tbc dd truyén dan trén tuyén la nhu nhau, thi QPSK co
thé gl thong tin 2 bit trong mot don vi thoi gian xung nhip
trong khi BPSK chi cé thé gui thong tin 1 bit.

) Thigu @ [=T — M Song

I(t) ' didu ché
béing gdc pI BipeUtidh $5 By i QPSK
Wg

b, 0, 0% b, 2
Q Mo
& {1 |1:|
Bty ~ Q(t) ——
(¢) So 80 khdng \ y.
gian tin higu ot : s
X > 1 (b) Cau hinh bo diéu ché QPSK
9:B3dao dong ®: BO nhan L o
0):B3 két hap 0.0) ~ (1,0




Dich chuyén pha cau phuong (QPSK)

Amplitude
A
Bit rate: 10 Baud rate: 5
2 bits 2 bits 2 bits 2 bits 2 bits
01 10 10 11 00

VAL ALARALAD
TV TTVIT T

1 baud i 1 baud

T
i

1 baud 1 baud 1 baud
- ls > ..
The 8-PSK characteristics
Dibit Phase 01 lbiii - flimse 010
000 0 ?
00 0 001 45 011 001
010 90
01 90 10 ® ® 00
011 135
11 270 101 225
® 110 270
Dibit 11 111 315 101 111
2 bit Constellation di bt
(2 bits) onstellation diagram Tribies 110

(3 bits) Constellation diagram



So sanh 3 loai diéu ché so

(c) BPsSK

v" Nhan xét:
+Khi s6 pha tang lén thi téc do bit giam, diéu nay sé lam giam bang thong,
ti€t kiém dugc duong truyén dan, cho phép truyén duge nhiéu kénh thong tin.,
+Tuy nhién, khi s6 pha tang lén cic t6 hop bit s& cang gin nhau hon, nghia

|a tang kha nang méc 16i ctia hé thong.



Téng quan vé hé théng théng tin Viba s6

bieu ché bién do cau phuong QAM
Do vay, trong thong tin s6 toc do cao so trang thdi pha nhiéu, dé giam kha
ning mic 16i ¢6 thé s dung phuong phap diéu ché bién dé cdu phuong QAM.
Diéu ché bién do ciu phuong QAM la phuong phdp diéu ché két hop giita diéu
ché& bién d6 ASK va diéu ché pha PSK. Trong phuong thiic diéu ché nay, ta thuc
hién diéu ch& bién do nhiéu miic 2 séng mang ma 2 séng mang nay duoc dich pha 1

gdc 90°. Tin hiéu tong cua 2 séng mang nay c6 dang vira diéu bién vira diéu pha:

a(t).cos[w, .t +@,(1)]+b().s1n[ew, .t +@,(t)] Q@) =a).coswyt+b(t).sinwt

s(t) = dl(t) cos 271 t + dZ(t) sin 277 t



Téng quan vé hé théng théng tin Viba s6

Vector Modulation
Signal Characteristics to Modify

Amplitude
(ASK)

Frequency
(FSK)

Phase
L EAVVAVARY
Both Amplitude
and Phase

(QAM)



Cac trang thai cua 4-QAM va 8 QAM

A
.011

010

001

4-QAM
1 amplitude, 4 phases

T110

?111

8-QAM

000

2 amplitudes, 4 phases

>



Amplitude

A

3 bits

101

|

Dang tin hiéu 8-QAM

3 bits

100

Bit rate: 24

3 bits

001

A

3 bits
000

!

!

y

J

V

»

1s

Baud rate: 8

3 bits
010

3 bits

011

3 bits
110

3 bits

111

i

\

1 baud . 1 baud | 1 baud | 1 baud | 1 baud | 1 baud |

J

J

y

\

/

!

\

1 baud 1 baud

»l
-

Time



Cac trang thai cua 16-QAM

3 amplitudes, 12 phases 4 amplitudes, 8 phases 2 amplitudes, 8 phases

@ @
@ L @ o | !
M A ' ,’ 1
« l ° o ® ® .
. \ r ’ \\ 1 ,’ \\ s
= ! i & 1 1 ¢
N . .’ | ] @
."‘-. .\ ‘\ ! I. ,’. ‘\ ! ’ ~ L ,’
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“"‘h\\l’f’ \\II’ \l/,
G/
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L7 \ N | ] | @
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I
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16-QAM 16-QAM 16-QAM



Giam dd réng bang tan truyén bang phuong phap diéu ché nhiéu
muc

Theo dinh Iy Nyquist: D6 rong bang tan cua kénh truyén( B ) (kénh thong

thdp) phai 16n hon hodc bang t6¢c do ky hiéu chia 2 (:i) dé khong co hién tugng Biing tan thoai

analog chuan
-

giao thoa giita cdc ky hiéu. Bz= (1.22)
2 3,1KHz (0,3-34)
Trong hé thong PCM, = fb (1.23)
r b
fs b :lan luot 1a tan so ldy mau, so bit trong tir Bz Eg = %
Gia str ta st dung phuong phap diéu ché pha M trang thai. Lic d6 toc d6 ky hiéu B> b
giam log, M lan. Do dé, do rong bang tan can thiét cua kénh truyén cling giam - 2log, M

log, M 14an so véi diéu ché nhi phan hai micnhu biéu thie:

Vi du: Ma hoda PCM mot kénh thoai f, = 8KHz voi s6 bit trong tir ma: b = 8bit thi fsampl > Afmax

bang tin t6i thiéu Ia: B,,, =+ =/ I 88 _ 35KHz. Trong khi d6, phuong phip
truyén dan tin hiéu twong tu yéu cau bang tan thoai 3,1KHz (0,3-3,4) KHz. Suy ra, (FJ)OCdl\gd- Pulse
phuong phép truyén dan tin hiéu s6 c6 bang tan xap xi 10 lan so v6i phuong phap modulation

trong tur. NEu su dung phuong phap diéu ché 16-PSK c¢6 M=16 mitc thi bang thong
yéu ciu giam log, M =log, 16 =4 lan va tuong duong 8 KHz. CMI (Coded Mark Inversion).



Taio khung voa tuyean

* Hea thoang truyean daan voa tuyean caan cou
thedm cauc loaii thodng tin khauc nhau fied phuic
vui cho giaum saut, qualn lyu vag balo ddo6dng
hea thoang (goii lag cauc bit nghieap vui).

* Cauc thoang tin nagy nodic gheup vago luoang soa
troduc nieau chea vag laay ra sau khi giaGi nieau
chea.

* Ned cou thed ghelp vag talch cauc bit nghieap
vui chinh xauc caan phadi taio moat caau truuc
khung moui, nd6ic goii lag khung voa tuyean.



Caau truuc khung voa tuyean

* Moat khung voa tuyean goam cou cauc thagnh
phaan sau:

- Cauc bit d66 lieau cula luoang soa caan
truyean

- Cauc bit nghieap vui

- Cauc bit kieam tra loai

- Cauc bit hoang boa khung.

* Moai hea thoang truyean daan khauc nhau Aonh
nghoda caau truuc khung voa tuyean khauc nhau.



Ma hoa

HDB3/
CMI NRZ
l _/ M| (M|
R M M Tx O« U
U O = Tx D X
X LD — D| |D
D| | D E E |
F F Rx— M > 1\/[_>
«— Ml M [ Rx @) U
U 0 D X
X D
CMI (Coded Mark Inversion)

NE€u ciing cic s6 liéu duge truyén di lién tuc, 16i ¢ thé phat sinh khi nhén
chiing. Vi thé viéc phuc hoi s6 liéu cuc ky kho khan . Do d6, cdc tin hiéu nhi phan tir
thiét bi ghép kénh dugc bién doi thanh cic ma truyén dan dé giam 16i tin hiéu trong

qud trinh truyén. HDB3 (ma nhi phan mat do cao ¢6 cuc dai 3 s6 0 lién tiép)

Ma HDBN (High Density Binary with maximum of 3 consecutive Zeros)



Ma hoa
Ma HDBN la ma ludng cuc mat dé cao co cuc dai N s6 0, day la loai ma cai
tién cuia md AMI thuc hién viéc thay th€ N+1 s6 0 lién ti€p bang N+1 xung nhip
chita xung pham luat V va xung pham luat nay sé & tai bit thit N+1 cua cdc ma s6 0
lién tuc.
Véi loai ma HDBN nay thi dang HDB3 thudng duge sur dung trong hé théng
truyén dan thong tin vi ba so.
Quy tic ma hoa:
+Mtc logic | duoc ma hod theo mic ludng cuec.
+Murc logic 0 dugc ma hod theo trang thai 0 thong thudng.
+Dai véi day 4 s6 0 lién ti€p thi duge ma hod theo mot trong 2 trudng hop

sau: OO0V hoac BOOV sao cho s bit B gifta 2 bit Vla le.

Gid tri 1.0 0 0.0 L1 0. 0.0 0 0 t
nhi phin I : . ; : ' : "
Quy luat B 0 0 0O V B B B 0 0 V 0 t
mi hod ! ] ! : i . i : ; : : —I'*

Tin hiéu : :
HDB3 () : :

Hinh 1.19. Dang song HDB3.




Ma hoa
Ma nay kha théng dung va ITU-T khuyén nghi s dung ¢ t6c do bit
2,048Mbps; 8,448Mbps; 34,368 Mbps theo tiéu chuan chau Au (khuyén nghi G-

703).

HDB3 C

;
:

Chuyén d6i HDB3 thanh NRZ

Bipolar NRZ | I ! I

=

1N

+V

% ﬁ OP-Amp 1
X, Y, P
l ‘L, > a d
HDB-3 DL RZ L NRZ
) L, b Z-0or c OR
1 2
X, Y,

- Delay T/2

R, D OP-Amp 2

7T



Khai niém chung

Ma héa

M& hoa la phép bién dai cau tric thong ké clia nguon. Tuc la
1Gp tin & dau vao thiét bi ma hoa dugc thay thé bang mot 16p
tin khac tuong duong va kinh té hon, nhu tinh chéng nhiéu
cao hon, toéc do cao hon, ...

Vi du c6 mOt nguon tin vdi 4 tin dang xac suat nhu sau;

Lugng tin I(a)chla trong mot tin cua A la: I(a)=1.(-log,1/4)=2

~ al a2 a3 a4

1/4 1/4 1/4 1/4

— J



Khai niém chung

Ma hdéa
Ta ti€n hanh ma héa nhu sau:

al - blbl; a2 - blb2; a3 - b2bl; a4 - b2b2

-
~ al a2 a3 a4 bl b2

172 1/2
1/4 1/4 1/4 1/4 - J

— J

Nhu vay ta da déi nguon tin A thanh B=(b1, b2/ 1/2, 1/2)

Luong tin chira trong mot tin cla B van bang luong tin tuong
Ung cua A. Vidu tin b, b, tuong Ung vai tin a trong A: I(bb)=2.
(-log,1/2)=2



Khai nieém chung ma hoa

Ma hoa
Luong tin chira trong mot tin clia B van bang luong tin tuong
Ung cua A. Vi du tin b, b, tuong Ung vai tin a trong A: I(bb)=2.
(-log,1/2)=2
No6i tdm lai khi m& hoa ching ta da thay thé luong tin A ¢ n tin
vGi xac suat xuat hién la 1/m bang mo6t nguon tin B khac cé n'

tin va xac suat xuat hién la 1/m'. Su thay doi d6 phai ddm bao
lugng tin chlra trong a va b phai bang nhau:

I(a) = nlogm = I(b) = nlogm’. Vi diéu kién 1a dang xac suét



Khai nieém chung ma hoa

Cic loai ma duong phé bién

Co hai loai ma dudng chinh la RZ (Return-to-Zero) va NRZ (Non-Return-to-Zero)

Vi ma RZ, dang séng trd vé miic dién dp tham chiéu (thudng la 0 V) trong mot niia 6 bit. Ma NRZ
thi khong nhu vay, tic la khong quay trd vé muic dién dp tham chiéu.

a- Ma Unipolar: bit 1 bidu dién bdi muc dién dp cao (+V) - goi la mark, bit 0 bidu dién
b6l muic 0 - goi la space.

b- Md Polar: bit 1 biéu dién bdi mic cao (+V), bit 0 bidu dién bdi muc nguge lai (-V).
Mai Unipolar va Polar thudng ding trong hau hét cac mach so.

4+ Mttt ————p
DongbitPCM 1 0 1 1 0 0 0 0 1 0 1

Unipolar NRz ] [ L L L ] [V
T
T

L CO o s I T w A

Polar NRZ )

E v
'

Polar RZ
Ij: 1 DDDD: Ij:



Khai nieém chung ma hoa

¢- Md Bipolar: ding 3 muic dién dp d€ bi€u dién hai loai bit nhi phan nén ma nay con
dude goi la ma gia 3 cuc tinh. Dong bit 1 biéu dién bdi su thay déi muc luan phién
(+V, -V), bit 0 biéu dién bdi miic 0. Ma Bipolar RZ dudc ding phé bién hon Bipolar
NRZ. Ma Bipolar nay con dudc goi la AMI (Alternate Mark Inversion). Ma AMI dudc
diing phd bién trong giao tiép 64 kbps.

Bipolar NRZ | _I

L1

2

d- Ma Manchester: bit 1 biéu dién béi muic +V trong mot niia ddu va -V trong mot ntia
sau ctia 6 bit, bit 0 biéu dién bdi mifc -V trong mot nita diu va +V trong mot niia sau
ctia 6 bit. Ma Manchester dudc dung rong rai dé phan phéi tin hidéu déng hd trong céc
mach VLSI, dung trong dia tu va trong Ethernet LAN.

-
H

Manchester

| |
—_—
| i
I T
[ |
| [
! !

.

JHHHTE



Khai niém chung ma hoa

e- Ma HDB3: 1a mot loai ma Bipolar RZ nhung khi trong dong bit PCM c¢é xudt hién 4

f-

bit 0 lién tiép thi thay 4 bit 0 dé bing mét cum 4 bit dic biét. Cum 4 bit dé la 000V
hay BOOOV, trong do B la bit tuén theo luét bipolar (+V,-V ludn phién nhu da trinh
bay trén), V la bit trai luat bipolar (+V,+V hodc -V, -V). Viéc chon cum dic biét la
000V hay BOOV con phai thda man diéu kién: gitia hai bit V trong dong ma HDB3, s6
lugng bit B phai l&. ITU dua ra khuyén nghi G.703 dung ma HDB3 cho PCM ghép
kénh téc dé 2, 8 va 34 Mbps.

Mdé CMI: 1a mot loai ma NRZ rat pho bién. CMI st dung ca hai miic dién ap +V va -
V d€ biéu dién bit 0 (-V trong mot nia diu va +V trong mét nda sau cla 6 bit) va
cting stt dung ca hai mic dién dp nhu véy dé biéu dién bit | (mdi mtc chiém tron 6
bit). Néu bit tiép theo 1a | thi sé co thay d6i muc. Nhu viy, ma CMI la su két hop gida
ma Manchester (cho bit 0) va Bipolar NRZ (cho bit 1). ITU dua ra khuyén nghi
G.703 dung ma CMI cho PCM ghép kénh tdc dé 140 Mbps.

I:’

Qg

I

:
HDB3 P|

:

I

:

-

CMI
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