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QOutline

Hé thong truyén song mang: hau hét hé thong so|
— ASK, OOK, MASK
— FSK, MFSK
— BPSK, DBPSK, MPSK
~ MQAM, MQPR
— OQPSK,
— Piéu bién pha lién tuc (CPM): MSK, GMSK




ASK, OOK, MASK

e Bién d0o cua song sine (hodc chiéu cao) thay doi dé truyén mot
va khong

Voltage —»

Time —»

e Mot bi‘én d@ ma hoda la 0 khi mot bién do khac 1a 1 ( mot dang
cua dieéu bién bién do)




Binary amplitude shift keying, Bandwidth

e >0 - lién quan dén diéu kién cua dudng truyén
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Implementation of binary ASK
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OOK and MASK

e OOK (On-OFF Key)
— 0 khéng truyén.
— Mang cam bién: tiét kiém pin, thuc hién don giann

e MASK: nhiéu marc bién do
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Pro, Con and Applications

e Pro
— Thuc hién don gian

e Con
— Bat loi 16n 1a dudng day dién thoai rat dé bi thay do6i vé chat luong
truyén dan co6 thé anh huong dén bién do

— D& bi thay d6i dot ngdt
— K§ thuat diéu ché khong hiéu qua cho dit liéu
e Applications
— Trong dudng day truyén thoai, dugc st dung 1én dén 1200 bps
— Puoc str dung dé truyén dit liéu so6 bang cap quang
— Ma hoa Morse

— BO truyén Laser




Example

o Chiung ta co bang thong 100 kHz voi khoang tin so tw 200 dén
300 kHz. Xac dinh tin so song mang va toc dp bit néu chiing
ta diéu bién dir lidu sir dung ASK véi r=1?

e Solution
— Tén so trung tam la 250 kHz. Diéu nay cho thiy tin so
song mang la fc = 250 kHz. Chiing ta cé thé sir dung biéu
thirc xdc dinh bang thong dé tim toc dp bit (véir=1va n =
1).

1
B=(1+r)Rbaud=2xbeH=2><Rb=100kHz
= N = 50 kbaud




Frequency Shift Keying

e Mot tan so cho bit 0 trong khi mot tan s6 khac ma hoa cho bit 1
(mot dang cua di€u bién tan so)

1 E 0 | 1 : 0

Voltage —»

Time —»
e Bicu di€én mo1 gia tr1 logic vo1 mot tan s6 khac (giong FM)

S(t) = ; Acos(2#f,t)  binary1l
| Acos(27f,t)  binary 0




FSK Bandwidth

e Y<¢u to gi161 han: Kha nang vat 1y cua song mang

e Khong bi anh hudng bai nhidu nhiéu nhu ASK
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Baud rate: 5

e Ung dung

n=1 Rbaud=Rbit B=(1+r)Rbaud+2Df

B=5(1+d)+2Df
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— Trén duong day dién thoai: 1én dén 1200bps
— Puogc sir dung cho tan so cao trong truyén vo tuyén (3 dén 30

MHZz)

— Puoc sir dung & tan so cao trong mang LAN sir dung cap dong

truc




Example

o Chiung ta co bang thong 100 kHz, trong khoang tw 200 dén
300 kHz. Xac dinh tin so séng mang va toc d bit néu chiing
ta diéu bién dir lidu siv dung FSK véir=1?

e Solution
— Giong nhw vi du truwéc nhwng sir dung FSK. Diém giita ciia
bang thong la 250kHz. Chung ta chon 2Af la 50 kHz; bang
thong la:

B = (1 + T)Rbaud + ZAf = 2Rbaud = 50 kHz
= Rbaud = 25kbaud
= N = 50 kbaud




FSK detection

Figure 7.33
(a) Noncoherent

detection of FSK.

(b) Coherent

detection of FSK.
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Multiple Frequency-Shift Keying (MFSK)

e Hon hai tan s duoc st dung
e Hiéu qua bang thong cao nhung dé bi 16i
s,(t)= Acos24ft 1<i<M
n f,=Ff_+(2i—1- M),
o T, =the carrier frequency
o T4 = the difference frequency

o M = number of different signal elements =2 -
o L = number of bits per signal element
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Phase Shift Keying

e Mot thay doi vé pha ma hoéa bit 0 trong khi mot sy thay doi ve
pha khac ma hoa cho bit 1 (mdt dang cua di€u bi€n pha)

0 E 1 | 0 | 1

Voltage —»

- \ Phase \Na Phase \ Phase

Time —> Change " (Change ' Change

S(t)— ; Acos(27ft)  binary1
| Acos(2ft+7) binary 0




DBPSK, QPSK

e DBPSK
— 0 = cung pha vdi tin ky hi¢u truée do

— 1 =dich pha 180° so véi tin hi€u trude do
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QPSK Example
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Bandwidth

e Yéu cau biang thong toi thieu: gidong nhu ASK!

Amplitude Bit rate: 5
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Concept of a constellation diagram
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MPSK

e Surdung nhleu goc pha, vo1 mdi goc c6 nhiéu hon 1 bién do,
c6 thé truyén nhiéu bit

Rb _ Rb

n log, M

Rbaud —

— Rbaud = modulation rate, baud
— Rb = data rate, bps
— M = 6 mire tin hiéu= 2"

— n = s bit trén mot ky hiéu




QAM - Quadrature Amplitude Modulation

e K¥ thuat diéu bién nay dwoc dwoc sir dung pho bién
e Phuong phap nay cho phép truyén nhiéu bit trong mét tin hiéu

e Két hop dich pha va dich bién do (8 phases, 2 amplitudes)
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QAM

o QAM

Mot vi du cia QAM gdm 12 pha
va 2 bién do nhu hinh bén tao
thanh 16 két hop

Véi 16 su két hop, mdi ky hiéu
twong trng voi1 4 bits thong tin (2 #
4 =16)

Két hop ASK va PSK dé mdi tin
hi¢u mang nhiéu bit

Nhiéu pha hon bién d6

Béng thong toi thiéu yéu cau
giong ASK hodc PSK
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QAM

e QAM la su két hop ciia ASK va PSK
— Hai tin hiéu khac nhau giri déng thoi & cung tan s6 song mang
s(t)=d,(t)cos2zf t +d,(t)sin 2zf t
— M=4, 16, 32, 64, 128, 256

Figure 7.38
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Offset quadrature phase-shift keying (OQPSK)

e QPSK c6 thé c6 nhay 180 do

e Bing cach bu thot gian bit chin va 1é boi mot chu ky bit (ntra chu ky ky
hi¢u), thanh phan dong pha va vuong pha s€ khong thay do1 cung Iuc.
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Constellation diagram for QPSR
Each adiacent =ymbol only differs
by ane hit.
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