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1.1 So’ do hé thong théng tin

Hé thong truyén tin tirc tir nguon dén noi
nhan tin
Vi du:
- Dién thoai
- Truyén hinh
- Phéat thanh
- V& tinh
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So' do hé thong théng tin

Nguon tin Bo bin déi Bé bin dbi Nhin tin

o -|Mdy phat | Kénh truyén™®| Mdy thu % —
ngd vao ngd ra

Nguon tin: twong tw, so

Vi du: Tiéng néi, am nhac, hinh anh....
Bo6 bién doi ngd vao: Chuyén tin tirc thanh tin hiéu phu hop cho cac hé
thong théng tin.

Vi du: Tiéng néi = Microphone = Dién ap

May phat: Khuéch dai, Diéu ché
Vi du: Pai truyén hinh, dai phat thanh, web server...

Kénh truyen : M6i trwong trung gian thye hién viéc truyen dan.

Vi du: khéng gian, day dan, cap dong truc, cap quang ...
May thu: Giai dieu ché, khuéch dai, loc nhiéu

Vidu: TV, radio, ...
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1.2 Muc dich dieu ché

o Chuyen pho cua tin hiéu tw tan so thap lén tan so6
cao va bién doéi thanh dang song dién tw lan
truyén trong khéng gian

e Cho phép str dung hiru hiéu kénh truyén

e Tao ra cac tin hiéu c6 kha nang chong nhiéu cao
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1.3 Phan loai diéu ché

f\ﬂa

Blen dé

SSB-SC

SSB

VSB

Céc hé thong diéu ché

PCM

Delta
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2. Cac hé thong diéu cheé lién tuc

2.1 Sé6ng mang diéu hoa
2.2 Pidu ché bién dé

2.3 Piéu ché goc
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2. 1 Séng mang diéu hoa

y(t) ~ Y cos Qt+¢0

trong do: Y bién do , Qtan sé la hdng sb

At) = X + ¢, goc pha ture thoi
Néu tin hiéu tin tiec x(t) tac dong lam thay doi bién dé cua
song mang ta co tin hiéu dieu bién

y(t) T Y (t)cos i+ P,
Y(t) dwong bao bién dé, Ia ham cua thoéi gian bién thién theo quy luét
cua TH x(t).
Néu tin hiéu tin tirc x(t) tac dong lam thay déi tan s6 hoac
goc pha cua séng mang ta cé tin hiéu dieu ché géc

0

y(t) " Y cosY t
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2. 2 Tin hiéu diéu bién

- Diéu bién hai dai bén (DSB — Double Side band)

Diéu bién triét séng mang (AM-SC — Amplitude
Modulation with Suppressed Carrier)

Diéu bién (AM — Amplitude Modulation)
‘Dieu bién moét dai bén (SSB — Single Side band)

Dieu bién moét dai bén triét séng mang (SSB-SC -
Single Side band with suppressed Carrier)

‘Diéu bién mot dai bén (SSB- Single Side band)

Diéu bién triét mét phan dai bén (VSB - Vestigal Side
band)
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2.2.1 Tin hieu AM - SC

Gia st tin hi¢u CS x(t) c6 bé rgng pho trong khéang
(@in- ®may) dworc dac trieng bei mat dé pho CS vy, (o)

TH x(t) tac dong lam thay doi bién dé ctia séng mang ta
co tin hieu AM-SC nhw sau:

Q

Y oy -sc (1)~ x(t)cos t

trong do: Y(t) = x(t)
¢ =0
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2.2.1 Tin hieu AM - SC

bé tim mat d6 pho CS y, (o) cua tin hiéu diéu ché AM-SC
ta xét né trong khoang théi gian T hiru han.

v, ()T x, (1)cos <1
Trong d6: x(t) = x(t)II(t/T) la tin hiéu nang lwong c6 phd
Fourier thong thwong X (»). Vay y-(t) = x{(t)cosQt ciing la

tin hiéu nang lwgng, pho cla né dwgc xac dinh theo dinh
ly diéu ché

YT<”):1—[X

o — Q + @ + O
) r |

T
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2.2.1 Tin hieu AM - SC

Mat dé pho nang lwong cua y(t)

2

=ly o

2 1
= o — Q 4+ @ + Q
—4‘XT XT

:1—[X o -Q +5y o+Q ][X o — Q +X* o + Q

|
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2.2.1 Tin hieu AM - SC

Mat d6 pho cong suat cta tin hiéu AM-SC theo dinh nghia

2 2

_1 ‘X @—Q
V (®?y= — lim * lim

o + Q
x,
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2.2.1 Tin hieu AM - SC

Cdng suat cia TH AM-SC:
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Vi du

X (1)
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Y, ()7 Y, y-sc t cOs 2 = x(t)cos® ¢
1 1
= —x(t) T —x(t)cos 2
2 2
1 1
Y ()T —x, (1) " —x, (t)cos 282,
2 2
Y a :1_X a +1_|:X d)—zg +X Q)+2Q:|
gT( ) T T T
2 4
a)zl_X a)2+1_’7X a)—zﬂ 2—|—X Q)—I—zg
gT T L T T
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7 o = _Y a)+1_[r,u 0 —>Q +y a)+2Q]
" 4 16 )
ty ©_
Y9
1
_t//u
M M m_jr\ — M~ 2
- 50 0 2 Q

Tin hiéu x(t) c6 thé nhan dworc sau khi loc bé cac thanh
phan tin hiéu cao tan nhé& mach loc théng thap
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2.2.2 Tin hieu AM

Tin hiéu AM c6 dang :

Y, (1)~ x(t)cos Qi + Acos 24

v, ()T AT x(t) cos Q, trong do: Y(t) = A+x(1)

@ =0
Lam twong tw nhw tin hiéu AM-SC ta co: O

Wy<”):7r2i[

o o —Q +0 a)+Q}
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2.2.2 Tin hieu AM

So’ do khoi tao tin hiéu AM va mach thwc hién

X(f) yAM(t) l alu CZZM

—t i #
/\% ~) Xt Ré c - Ly "

@)
t AcCos t
€05 Acos Ot

2

o
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Giai dieu cheé tin hiéu AM

Tin hiéu AM dworc giai diéu ché trong mach tach séng
hinh bao nhw sau: B

ug()

»i »
yAM(t)@ R % C=— u,t|
o . »t

Néu duong bao bién d ¢6 gia trj am:

yAM

'ﬂ'ﬂw 4 u (1)

1 |

)L

qua dieu cheé
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2.2.2 Tin hieu AM

Nhw vay A dwoc chon sao cho dworng bao cua TH AM la
Y(t) = x(t) +A khéng am.

Diéu nay sé théa min néu:

AZ max |x()]:x() <0
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2.2.2 Tin hieu AM

< Beé réong pho cua cac TH DSB :

= = o)
BAM_SC BAM 2

max

, i P
< Hé s hiéu suatnanglwong: k% ~ —100%
. P
P,: Cong suat trung binh cac dai bén g
P,: Cong suat cua TH AM
AM-SC: P, " P, k% —100%
1
. P = —P P
AM : N = k% = ———100%
I B A" TP
P~ —A T —P
2 2
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2.2.2 Tin hieu AM

Vi du voi x(t) = acosw,t. Tin hiéu AM co dang:

Yo (1) 7 A+acosa)0t cos$2r= A 1+mcosa)0t cos $2¢
— A Q +1_ A|: Q—-ow + Q+ w :|
Yo () cCos™“t 2m COS , ! cos o !
1 2
_mA 2
k% = 21 100% = ———100%
2 2
AT — mA "
2

m = a/A: do sau dieuche (0 <m =1)

Vé&im =1 tacé k.. = 33.33%— hiéu suat ning lwong cua

TH AM khong cao.
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2.3 Pieu ché gbc

Y

2.3.1 Tin hiéu dieu c

»} 3

h C

q
O-

2.3.2 Tin hiéu diéu pha PM
2.3.3 Tin hiéu diéu tan FM
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2. 3.1 Tin hiéu diéu ché goc

Tin hiéu tin tirc dwoc gan vao tan so6 (pha) ciia sbng mang

0

y(t) T Y cos” ¢

% Tin hiéu diéu pha PM (Phase Modulation)
€=0Q+0 +kpr; Q) tan sb séng mang
'Y & @ goc pha ban dau
o g o k, hang sb 1 18

PM p

dt. dt
< Tin hiéu diéu tan FM (Frequency Modulation)

0 ::Qt+(”0+kpjx$1l?t

FM

Q y f/:QJrkfx{/
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2. 3.1 Tin hiéu diéu ché goc

% Do léch phavatins6: 40 =10 €9,

max

AQ =‘Q$:—Q

max

. A0 = D -
‘PM: PM kp‘x Sﬁ] Ak AQPM = kp‘xfﬁax << q

A6 ax & > Tin hiéu PM dai hep
— k
PM p dt -~
*FM: A6 — k X*E’t £ A0 = _f $\ <<
FM fl° . neu M kf X Uit 1

> Tin hiéu FM dai hep

AQ — k, [X $Eax
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2. 3.1 Tin hiéu diéu ché goc

< Quan hé giira PM va FM 0 E=Qiro i xL

¢ :ZQtJ“(”OJ“ka-x!Et

FM

X{; yFM s/‘

dx f;

dt

x

Y pm $/
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2. 3.1 Tin hiéu diéu ché goc

Soéng mang
Tin hiéu

Tin hiéu diéu ché

AAAAA A AR
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2.3 Pieu ché gbc

2.3.1 Tin hiéu diéu ché géc
2.3.2 Tin hiéu dieu pha PM

2.3.3 Tin hiéu diéu tan FM
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2.3.2 Tin hiéu diéu pha PM

Yo, t :YCos[Qt+kpx t ]

< Tin higu PM dai hep: 27, =« [x€f <1
— Yejkpx(t)eth ~ o

Y% [1+ jk,x t ]e’

AO g g ) g+ jk,x t

= — O, — . 0O
You I ReZ,, t ~YCos*t Yk x t Sin™"t
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“*Tin hiéu PM dai hep

= = Q — . Q
You I ReZ,, t ~YCos™t Yk x t Sin>°t

S0

_r

2 4

\EYZ ~ ——
W © - l()—Qjé(wQ/j

PM

l Q—Q;l// ()+Q:

w0 -0 o -Q -0 +Q o +Q

m m m m

“¢X < B N PM [
pa—
m

Bé réng pho B,,, = 2w,
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¢ Tin hiéu PM dai rong

< Tin hiéu PM dai réng (diéu ché & murc cao):

Xét x(t) = Xsinw t. Ta cO: Yy €= veos [Qt+ kX sin @ t]

_ [2 + A0 Gy @ : AO =
— j "t sin @t k X
Z ., (1)~ Ye ( » %)

o 1°7sn “t c6 thé dwoe khai trién thanh chudi Fourier phirc nho dang
thtre Bessel
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Ham Bessell
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Ham Bessell

AO Jo J1 J2 J3 J4 J5 J6...
0O 1

0.5 .94 24 .03

1 .77 44 11 .02

24 0.0 52 43 .20 .06 .02

55 0.0 -34 -12 26 40 .32 .19
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¢ Tin hiéu PM dai rong

Voi A0 =05 tacod,;=0.94;J,=0.24; J,=0.03

y,, t ~0.94Y cos 2t *0.24Y cos 2T @ t+0.24Y cos

+0.03Y cos £+ 29 t+0.03Y cos

“t,uxfﬂ
N
m“wP:(v,
A1, A1,
-0 e 6 oV

m m
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¢ Tin hiéu PM dai rong

V&i 290 1 thi bée rong pho ctia TH PM khdng xac dinh

W

_A't\TIT ATETA”TM mT” AT:!‘TATTT&A_

-0 FQ o+ Q
< BPM >
< Bé rong pho dwoc tinh gan ding theo céng thirc Carson
B, ~ 2@ (A9 <0.5) PM daihep
B, ~2(%%, T1?, (A0, 7 05)
B, NZA(9F>|\/|a)m (AQPM >10)
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2.3 Pieu ché gbc

2.3.1 Tin hiéu diéu ché géc
2.3.2 Tin hiéu diéu pha PM

2.3.3 Tin hiéu dieu tan FM

N)
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2.3.3 Tin hiéu diéu tan FM

v €= veos [tk Jx et

Vi x(t)=cos(w,1) B0,
—cPm NBFM

L

Q'(Dm Q Q+(Dm

o
<

25Y22,(p0) | ‘ 1 ! T ‘ T R

Q-(Dm Q Q'l'(Dm
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=3
> > >
FM
- -

Pap &ng tan sbé cua
mach cdng hwéng \ N
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