;' Bai giang: Ly thuyét tin hi¢u

Chuong 5
TIN HIEU PIEU CHE

NGi dung:

5.1 Co ban vé diéu ché tin hiéu
5.1.1 Vi tri cta diéu ché trong hé thong théng tin
5.1.2 Muc dich cta diéu ché
5.1.3 Phan loai cac phwong phap diéu ché
5.2 Diéu ché twong tw
5.2.1 Séng mang trong diéu ché twong tw
5.2.2 Diéu ché bién do
5.2.3 Diéu ché gbc
5.3 Diéu ché xung
5.3.1 Séng mang trong diéu ché xung
5.3.2 Diéu ché PAM
5.3.3 Céac hé thdng diéu ché xung khéac
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Chuong 5 TIN HIEU PIEU CHE
5.1 Co’ ban vé dieu ché tin hiéu:

> Biéu ché (Modulation) la qua trinh &nh xa tin tlrc vao séng mang bang céch
thay déi théng sb ctia séng mang (bién do, tan sd hay pha) theo tin tic .

> Diéu ché dong vai trd rat quan trong, khong thé thiéu trong hé thong théng tin.

5.1.1 Vi tri cua diéu ché trong hé théng théng tin:

~__ 4
Transmitter ~NJ
May phat:
Nguén —| Bién doitin |—| _ Pidy ché
tin tiee- tin hiéu )
» Khuéch dai
N/
y Vv

May thu:
Nhan |e—| Bién doitin |e—| =Khuéch dai j

hiéu - tin tdrc

tin = Gidi diéu ché

Receiver
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i’l Bai giang: Ly thuyét tin hi¢u
Chuong 5 TIN HIEU PIEU CHE
5.1 Co’ ban vé diéu ché tin hiéu (tt):

5.1.2 Muc dich cta diéu ché:

> Dé cb thé birc xa tin hidu vao khéng gian dudi dang séng dién tor
> Cho phép str dung hiéu qué kénh truyén
> Tang kha ndng chbéng nhiéu cho hé théng

5.1.3 Phan loai cdc phwong phadp diéu ché:

Céac phwong phap diéu ché
|

¢ 7 .
Piéu ché twong tw Piéu ché xung Diéu ché sb
| | |
¢ v ¢ v ¢ 7 v
Bién do Goéc pha Twong tw So ASK | | PSK | | FSK
|

| ' | .
v v v v v v
AM-sC ||| ssB-sc ||| vsB ‘ PAM || PPM || PDM || PCM || Delta

AM SSB FM PM
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i' Bai giang: Ly thuyét tin hiéu

Chuong 5 TIN HIEU PIEU CHE (tt)
5.2 Diéu ché twong tw:

> Tin hiéu tin trc lam thay déi cac théng sé: bién dd, tan sb hodc pha cta séng

mangq diéu hoa cao tan. .
g ] ) Bién d6
5.2.1 S6ng mang tronqg diéu ché twong tu:

» Dang séng mang ban dau: y(1)=Ycos(Qt + o)
» Dang séng mang sau diéu ché: y(t) = Y(t)coso(t) Ph;éban
u
Y(t): bién do tire thoi (phwong trinh dwdng bao) T
0(t): pha turc thoi. Tan so goc
dé(t L
Q(t) = % : tan so goc tire thoi
1 do(t)
f(t)= : tAn sb turc thoi
27 dt

> Néu 0(t): khdng dbi; Y(t): thay dbi = y(t)=Y(t)cos(Qt +¢): diéu ché bién do

> Néu 0(t): thay ddi; Y(t): khéng ddi = y(t) = Ycos0(t): diéu ché pha
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i' Bai giang: Ly thuyét tin hiéu

Chuong 5 TIN HIEU PIEU CHE (tt)
5.2.2 Diéu ché bién dé (Amplitude Modulation)

a. Hé théng AM-SC (Amplitude Modulation with Suppressed Carrier)

(con goi 13 diéu ché DSB-SC: Double Side Band with suppressed Carrier)
o D in hiéu AM-SC: —
ang tin hiéu AM-SC: 1y (1) = X(t) x cosQt

“ Qua trinh diéu ché: x(t) Y AM-SC (Q
Tin hiéu tin ttc can X : 8
truyén di, tan sb thap Séng mang cao tan
[(Dmin ’ (Dmax] Q>>(Dmax
< Quan hé trong mién tan sé: cost
1
YAM—SC ((0) = E[X (a) _ Q) + X (a) T Q)]
1
Y am_sc (@) = Z[LPX (0-Q)+¥, (a)"'Q)]
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i’l Bai giang: Ly thuyét tin hi¢u
Chuong 5 TIN HIEU PIEU CHE (tt)
a. Hé thong AM-SC (tt):

M6 ta mién thoi gian M6 ta mién tan so

X(t)

>
|

0 t

I ANANAANANA LT B

of VU +=

b4 "
.......
“
*
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i' Bai giang: Ly thuyét tin hiéu

Chuong 5 TIN HIEU PIEU CHE (tt)
a. Hé thong AM-SC (tt)
% Qua trinh gii diéu ché:
> Trong mién thoi gian: Yam-sc (1) m(t) x’(t)
m(t) = x(t).cosQt.cosQt LPF
= [x(t) + x(t).cos2Qit]/2
_ Qua b loc LPF, chi con lai thanh phan
tan so thap x'(t) = x(t)/2.
> Trong mién tan sé: oSt

M (CO) = £[YAM -SC (a) _ Q) +YAM -SC (a) T Q)]

2
- > X () + 7[X (@ - 20) + X (0 + 20)]

Qua b loc LPF, chi con lai thanh phan phd tan sb thap: X'(o) = X(w)/2.

Pap rng tan sb cta bo loc
T

o 20 —
9/7/2009
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i’l Bai giang: Ly thuyét tin hi¢u
Chuong 5 TIN HIEU PIEU CHE (tt)
a.Hé théng AM-SC (tt)

/

% Nhan xét:

> Mach giai diéu ché phurc tap.
> Bang théng (bandwidth): BW -sc = 20

» CoOng suat cua tin hiéu AM-SC: D 1 D

Yam -sc 2 X

Vidu 1: Cho mach diéu ché AM-SC:

Tin tkee: X(t) = cos(2mx103t)
Séng mang: y(t) = cos(2nx10%)
Hay:

a. Vé x(t) va yasc(t) ?
b. Xac dinh va vé X(»), Yy(®), Yam.sc(®) va Yapysc(®) ?
c. Tinh P, va Ppy.sc?
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i' Bai giang: Ly thuyét tin hiéu

Chuwong 5 TIN HIEU PIEU CHE (tt)
5.2.2 Diéu ché bién dé (Amplitude Modulation)
Phwong trinh dwong
b. Hé thdng AM (con goi la diéu ché DSB) bao(envelope)
s Dang tin hieu AM:
Y () =[A+ x(t)]cosQt

1\ yAM
\T Song mang]
cao tan

cosQt Q>>m

¢ Qua trinh diéu ché: X(t)

Tin hiéu tin t&c can
truyén di, tan so thap

[® ®

min max]

max

% Quan hé trong mién tan so:

Y (@) = Art| 5(0— Q) + 5 (0 + Q)] +%[X(a)—Q) + X(0+9Q)]

(a))—”—Az[é(a) Q) +5(0+Q)|+= [\P (0—Q)+¥, (0+Q)]
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i’ Bai giang: Ly thuyét tin hi¢u

Chuong 5 TIN HIEU PIEU CHE (tt)
b. Hé thong AM(tt):
M,\t-.v . A th‘ . M,.t-; . A A A
O ta mién thoi gian O ta m/fg(t&n)so
xt b .
>
lo t

A AANNT

ofV VYV VYV

[ byY
-------

10
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;' Bai giang: Ly thuyét tin hi¢u

Chuong 5 TIN HIEU PIEU CHE (tt)
a. Hé théng AM (tt)
% Qua trinh gii diéu ché:

» Téch séng dong bé: (giong giai dieu ché AM-SC)
» Tach song duong bao: so dé mach don gian

(1) C— R é x(1)
(a) l i
x(1) w(1) ~ x(f)
I q‘ - _‘.-44

> Diéu kién dé tach séng duong bao khéng bi méo:

A= max{|x(t)|; x(t) < O}

Giang vién: Th.S Lé Xuan Ky 9/7/2009
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;' Bai giang: Ly thuyét tin hi¢u

Chuong 5 TIN HIEU PIEU CHE (tt)
a.Hé théng AM (tt)

/

% Nhan xét:

> Mach giai diéu ché don gian.
» Bang thong (bandwidth):

BWAM sCc — 2

a)max

> Hiéu suat nang lwong khdng cao:

P, P,: céng suét dai bén
n =——x100% ) o
AM P, cOng suéat toan b tin hiéu
1
_ o P
1po, 15 A*+P,
2 2 "

Truong hop, x(t) = acosat, hiéu suéat cuc dai:

N =33.33%
eMndhmerNeacRavs ky

9/7/2009
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i’ Bai giang: Ly thuyét tin hi¢u

Chuong 5 TIN HIEU PIEU CHE (tt)
b. Hé théng AM (tt)

Vi du 2: Cho mach diéu ché AM:
Yau(t) = [A+x(t)]cos(2mx10%%)

4 X(1)

Hay:

a. Vé y,y(t) khi A=27?

b. Xac dinh phd X(w), Y ay(®) ?

c. Tinh P, va Py,?

d. X4c dinh giéa tri cia A dé tach séng khéng bj méo trong mach
tach song hinh bao?

EMnIhss erNgacBhls, ky

9/7/2009
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i’l Bai giang: Ly thuyét tin hi¢u
Chuong 5 TIN HIEU PIEU CHE (tt)
5.2.2 Didu ché bién do (tt):

c. Cdc hé théng diéu ché bién dé khac:

< Hé théng SSB-SC (Single Side Band with Suppressed Carrier)

E

Pap trng tan

g ooy Ted L) e a
sO cua bod loc

-0 — VWaax -L2 0 £ L2+ Wiga

< Hé thong SSB (Single Side Band) Pap tng tan
.\ sO clia bo loc
¥y ssE (W)

-2 0 ﬂ 2+ Wi -
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;' Bai giang: Ly thuyét tin hi¢u

Chuong 5

TIN HIEU PIEU CHE (tt)
5.2.2 Diéu ché bién dé:

c. Cac hé thong diéu ché bién do khac:

%(t)

. . A o~
Tin higu digu ché

Bé diduchd DBS

< Hé thong VSB (Vestigial Side Band)

5(t)

- LW -2

Giang vién: Th.S Lé Xuan Ky
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;' Bai giang: Ly thuyét tin hi¢u

Chuong 5 TIN HIEU PIEU CHE (tt)
5.2.2 Diéu ché bién dé:

> So sdnh cdc phwong phdp diéu ché bién dé:

Pac diém

Phuwong phap

cao rong cao

thap réng thap

cao hep cao

thap hep thap

cao vira phai vtra phai
9/7/2009
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;' Bai giang: Ly thuyét tin hi¢u

5.2.3 Piéu ché goc:

s Dang tin hiéu PM:

/7

¢y pha ban dau
k,: hang so ti 1é
< Cac théng sb quan trong:
» Pha tore thoi:
> Tan sb goc tire thoi:
» Do léch pha:

> DO léch tan sb:

Giang vién: Th.S Lé Xuan Ky

Chuong 5 TIN HIEU PIEU CHE (tt)

a. Hé diéu pha PM (Phase Modulation)
You (t) =Y cos[Qt + k x(t)]

% trong do: X(t): tin hiéu tin tdc

(*)

t)

Oopr (1) = Qt+ Kk X(
_ dx(t)
Qpy (1) = QK =

Tin tire trwee tiép thay
dbi pha tirc thoi

AGy, =5 Ot) - X =K, ‘X(t)‘max

AQ,, F Q) -Q =k,

dx(t)

dt

max

9/7/2009
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i’ Bai giang: Ly thuyét tin hi¢u

a.Hé diéu pha PM (tt)
% PM dai hep (NBPM-Narrow Band PM)

St dung céng thirc gan dung:

Biéu thire (*) thanh ra:

Chuong 5 TIN HIEU PIEU CHE (tt)

Abpy,

=K, [ X(E) < 1

cosk x(t) = L;sink x(t) = k x(t)

Yneem (1) =Y cos Qtcos(k x(t)) —Y sin Qtsin(k x(t))

=Y cosQt — Yk x(t)sin Qt ﬁ Biéu thirc
» Phé cla tin hiéu NBPM: NBPM

)

Y

Yyery (@) =Y7z[§(a)—Q)+5(a)+Q)]—2—jkp [X(a)—Q)+ X(a)+Q)]

» PSD cua tin hiéu NBPM:

¥ epm (@) :%[5(W_Q)+5(W+Q)]+

(Y,

A

[‘PX (0-Q)+Y¥, (0+ Q)]

Giang vién: Th.S Lé Xuan Ky
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i’ Bai giang: Ly thuyét tin hi¢u

Chuong 5 TIN HIEU PIEU CHE (tt)
a.Hé diéu pha PM (tt)
s PM dai hep (tt)
> Bang thong tin hiéu NBPM: BW gpn = 20,

» Mach tao tin hiéu NBPM:

7T | -Ysinxt

2| K p

|
o X(t) \f

—YK X(t) xsincx

yNBPM (t)
>

“ PM dai réng (WBPM: Wide band PM)

» Cobng thirc Carson xac dinh do rong pho:

BW, zon =2(A6,,, +2)o,

ax
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;'l Bai giang: Ly thuyét tin hi¢u
Chuong 5 TIN HIEU PIEU CHE (tt)
5.2.3 Diéu ché géc:

b. Hé diéu tan FM (Frequency Modulation)
< Dangtinhigu FM: Y., (t) =Y cos[Qt + k, j x(t)dt] ()

/7

% trong do:

X(t): tin hiéu tin tkrc

0o pha ban dau

Tin trc trwc

K hang so ti 1é

/

< Cac théng sb quan trong:
» Pha tore thoi:

> Tan sb goc tire thoi:
» Do léch pha:

> DO léch tan sb:

Giang vién: Th.S Lé Xuan Ky

O (1) = QL+ [ x(t)el

Qpy (t) =Q+ kf X(t)

AG,, = O(t) -t |=K, \ [ x(t)dt‘max

Ay, = Q1) -k X)),

tiep thay doi
tan so tuc thoi

9/7/2009
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i’ Bai giang: Ly thuyét tin hi¢u

Chuong 5 TIN HIEU PIEU CHE (tt)
b. Hé diéu tan FM (tt)

% FM dai hep (NBFM-Narrow Band FM) |A@.,, =Kk, | j x(t)dt| <1

» Tuwong tw nhwy NBPM, biéu thire tin hiéu NBFM:
Ve (£) =Y COSQt — YK, j x(t)dt.sin Qt

» Bang théng tin hiéu NBFM:
BW gem = 20,

% FM dai réng ( WBFM -Wide Band FM)

» Coéng thirc Carson xac dinh dd rong phé:

BW, oy, = 2(A6,,, + 20

max )

Giang vién: Th.S Lé Xuan Ky 9/7/2009
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F A UK J o 9 ° I 4 K 1 4 o AN

STU Bai giang: Ly thuyet tin hi¢u
Chuong 5 TIN HIEU PIEU CHE (tt)

c. Nhan xét vé PM va FM:

/

< So sdnh véi diéu ché bién dé:

> Kha ndng chong nhiéu cao hon AM
> Bdang théng tin hiéu WBPM va WBFM réng hon tin hiéu AM nhiéu
% Quan hé giira FM va PM:

x(t) dX(t) Bl?‘dliél\: yF:M (1)
dt

ché PM

x(t) J‘ ¥ (t)dt - Vem (1)

22
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i’l Bai giang: Ly thuyét tin hi¢u
Chuong 5 TIN HIEU PIEU CHE (tt)
5.3 Dieéu ché xung (Pulse Modulation):

5.3.1 Sénqg mangq tronq diéu ché xungq:

» Day xung vudng don cuc

y(t) = YH( j*;lll%ﬂ S H(ﬂj; r<<T

N=—o0 T
trong do: Y: bién dd xung
T: chu ky lap lai xung
7. do réng xung
y(t)
T, Y
1 [] 1.,
-2T -T 10 T 2T
Gidng vién: Th.S Lé Xuan Ky 9/7/2009




i’l Bai giang: Ly thuyét tin hi¢u
Chuong 5 TIN HIEU PIEU CHE (tt)
5.2 Dieu ché twonq tuw:

5.3.2 Hé théng diéu ché PAM (Pulse Amplitude Modulation):
a. Hé thong PAM ly twéng:

. o 1 t
* Dang tin hiéu Youn = xO 11 1]
% Qua trinh diéu ché:

x(t) Ypam(t)

> Pho cia PAM ly twéng:

1 2
YPAM(a)):g|:x(w)*|”[a)£]:|;w0:?ﬂ. t _i i
o y(t) =1l (z)

1 © T T
:Z—{X(a))*a)(,z&a)—na)o)}

T

1 &
:?n_Z_OOX(C{)—nC()O)

24

Giang vién: Th.S Lé Xuan Ky 9/7/2009



5

M6 ta mién th&i gian
4 ()

/\/t\
0)
y(t)

HWHH.

T 2T 3T4T 5T t

|

0

>

EMnIhss erNgacBhls, ky

Bai giang: Ly thuyét tin hiéu

Chuong 5 TIN HIEU PIEU CHE (tt)
a. Hé thong PAM ly twéng (tt):

Mo ta mién tan sb

X, AX((D)

Ad

®

“"Wmax 10 Oy

>

Y(w)
o
T ‘ Lo
>
2w, -0, I 0 @, 2w,
/ERA N
M\ /\/\ »
2w, 2w, @
25
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i’ Bai giang: Ly thuyét tin hi¢u

a. Hé théng PAM ly twdng (tt):

< Qua trinh giai diéu ché:

Chuong 5 TIN HIEU PIEU CHE (tt)

> Tin hiéu PAM duwoc dwa qua b loc cé dap trng tan so:

J Ypam(l)

Ypam(®)

H(a)):TH(ZCS)

> Phd cla tin hiéu ngd ra:

>

h(t) X (t)
H(o) X'(o)

X (@) = Youy (@) H () Z% i X(@—nap)xT] | %

> Néu: Wy = Za)m  ta co:

X (w) = X ()

/V\M/\N

LALA,

-> khéi phuc dung 2w,

Giang vién: Th.S Lé Xuan Ky
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i’ Bai giang: Ly thuyét tin hi¢u

TIN HIEU PIEU CHE (tt)

Chuong 5

5.3.2 Hé théng diéu ché PAM (tt):

b. Hé théng PAM thuwec té:

/

s Dang tin hiéu :

y(t) = X(t)YH( j*—lll(

t
T

J

% Qua trinh didu ché: X(t)

/

1

Youu (@) = g

1

27

< Pho cta PAM ly twéng:

[X (@)Y (@)]; 0 = 2

Z Sa% X (@ —naw,)

Giang vién: Th.S Lé Xuan Ky

v

__|:X(a))*272' Z Y %Sanﬂ'%é‘(a)—na)o)}

Yeam(t)

1 t
j*;m(;)

27

9/7/2009




i’ Bai giang: Ly thuyét tin hi¢u

Chuong 5

TIN HIEU PIEU CHE (tt)

b. Hé théng PAM thuwec té (tt):

M6 ta mién th&i gian

Toon

Mo ta mién tan sb

Giang vién: Th.S Lé Xuan Ky
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i’ Bai giang: Ly thuyét tin hi¢u

b. Hé théng PAM thuwec té (tt):

< Qua trinh giai diéu ché:

Chuong 5 TIN HIEU PIEU CHE (tt)

> Tin hiéu PAM duwoc dwa qua b loc cé dap trng tan so:

T 0, t
H(@) = (waj Yeam(t)
YPAM((D)

>

> Pho cla tin hiéu ngd ra:

X (@) =Yppy (@) x H(@)
Yr{ > Sa@ X (w— na)o)}

> Néu: @, > 2@, ta co:

X(@=X@ 7\
= khoi phuc dung I\/\

h(t) X (t)
H(w) X' (@)
Tl e )

Yr 20, .. )

Giang vién: Th.S Lé Xuan Ky

Mg 200
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;' Bai giang: Ly thuyét tin hiéu

Chuong 5 TIN HIEU PIEU CHE (tt)

b. Hé théng PAM thurc té (tt):
% Nhan xét:
> Phd cla tin hiéu PAM rong vé han, nhwng phan I&én céng suat tap trung
trong khoang (-2n/z, 2n/t).
> Vi phd ctia PAM tap trung xung quanh tan sé thap, nén mudn truyén di
can diéu ché lan nira (vi du PAM-AM, PAM-FM,wv...)

Vi du 3: Cho hé théng PAM nhu sau

Biét rang: (1) t
X(t) _ Saa)ot; w, = 2T_7Z-’ L? ’l H((D) I—V(b)
1

H(w):H( L j YO =2 )

2w,

Hay:
a. Xac dinh va vé Z(») khi ®,=3 oy; ®,=1.5 o,
b. Xac dinh v(t) va tinh E, trong hai trwdng hop ©,=3 0, ©,=1.5 w,.

(to be continued)
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;' Bai giang: Ly thuyét tin hiéu

Chuong 5 TIN HIEU PIEU CHE (tt)
5.3.3 Cdc hé thong diéu ché xung khdc:

% Diéu ché d6 rong xung PDM x(t) ,

(Pulse Duration Modulation)

% Diéu ché vi tri xung PPM
(Pulse Position Modulation)

5 : : : ; —
QO T 2T 3T: 4T 5T: 6T t

| yPDI\%I(t)

= Bién do xung khéng doi
= Vj tri bat dau xung khéng,d‘éi
= DO rdng cua xung thay doi theo x(t) | Y
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5

Chuong 5

!

0001100000100110 ===
Binary data

|

Line
coding

- [ nllm

Digital signal

Giang vién: Th.S Lé Xuan Ky

TIN HIEU PIEU CHE (tt)

Bai giang: Ly thuyét tin hiéu

Vi tri cta diéu ché PAM trong hé thdng théng tin

i

Quantization

!

~
V

Analog data

PAM

127
34
Quantized
data
287
Binary
encoding

Sampled analog data
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