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4.4. Bién doi Fourier va hé thong LTI

0 Xét hé thong LTI vé6i dap tmg xung 1 h(t)

f@® = ht) pPvy®

Ta co: y(t)=f(t) * h(t) => Y(0)=F(0)H(®)
= H(®)=L®) = j T h(t)e 't (Pap g tan s6 ctia HT LTI)
Flw)

[ Biéu dién h¢ thong trong mién tan so:

F(w)+ H(n) P Y(®)

0 Hé thong ghép lién tang:

F(w) = H,(0) Hz(a)) - Y(o)

Y(0)=F(o)H, (0)H,(0) n=—> H(w)=H,(0)H, (»)
- s



4.4. Bién doi Fourier va hé thong LTI

0 Hé thong ghép song song:

H, (o)
F(o) { é—y(m)
H, ()

Y (o)=F(o)[H,(0)tH,(®)] => H(w)=H,(0)+H,(o)

0 Hé thong ghép hoi tiép:

F(o)~@—] H (o) :|—~Y(co)
T_ Hg((’))

H, (o) —> H(w)= f,(©)

Y(o)=F(w)

1+H, ()H, (0) 1+H, (0)H, ()




4.4. Bién doi Fourier va hé thong LTI

0 Hé thong LTI nhan qua 6n dinh mo ta bai phuong trinh vi phan:

QD)y(t)=PD)f(t)

D y(t) <> (jo) Y(®) > = Q(ju)Y(w)=P(jo)F(w)

Df(t) <> (jo)'F(w) .

Y(w) _P(o)

F®) Qo)

Vi du: xac dinh dap tmg xung cta hé thong mo ta béi PTVP:
(D+3)y(t)=DA1(t)

i—> H(w)=

Co: H(w)=2U®) _ 1O _
Qo) Jjot3 jot3

= h(t) = 5(t) — 3¢ 'u(t)



4.4. Bién doi Fourier va hé thong LTI

0 Anh hudng ctia dap Gng tan s6 ctia hé thong 1én tin hiéu:
Y (0)|=|F(w)|[H(w)|

Y (0)=F(o)H(w) m=—> { ZY(0)=/F(0)+/H(®)

Hé thong LTI lam thay doi bién d6 & pha ctia tin hiéu vao dé tao tin
hi¢u ra. Cac thanh phan tan s6 khac nhau sé thay d61 khac nhau

m——> H§¢ théng LTI 1a mot bd chon loc tan s6 - Filter

= Bo loc thong thap (Low pass Filter — LPF)
= B0 loc thong cao (High pass Filter — HPF)
= B0 loc thong dai (Band pass Filter — BPF)
= B6 loc chan dii (Band Stop Filter — BSF)



4.5. Bj loc 1y twéng va thue té

0 Bo loc thong thap 1y tudng:

1 4 H(®)
| 0
_(Dc O)C
H(ow)=rect(z-) = h(t)= D sinc(wm_t)
/A
s h(t)
o /T
V‘\/\/\‘d— t
—
T/

C



4.5. Bj loc 1y twéng va thue té

d B0 loc thong cao ly tudng:

H(w)

H(w)=1-rect(:2) = h(t)=8(t) - —<sinc(w,t)
} h

ar




4.5. Bj loc 1y twéng va thue té

d B0 loc thong dai ly tudng:

H(w)=rect(;——2—)trect( 7%

0 —0

-, . _
— h(t)="2 2 sinc[ 2222 t]cosm, t




4.5. Bo loc 1y twong va thue té

0 Nhan xét: cac bo loc 1y tudng déu 1a hé thong khong nhan qua >
khong thé thue hién duoc trén thuc té

0 Bo loc thuc té phai la h¢ théng nhan qua va dugc thuc hién theo
cac phuong an sau:

* Thuc hién béng hé théng lién tuc (bd loc tuong tu), dap ing tan
sO thay d6i lién tuc tién gan toi dap ung 1y tudng (s& trinh bay
chi tiét hon trong chuong 7 vé thiét ké bé loc tuong tu)

* Thuc hién béng hé théng ro1 rac (b0 loc sO - s& hoc trong mOn xu
Iy TH s6), st dung dap tng xung h(t) cia bo loc 1y tudng cat bo
phan dudi cua h(t) va tré di phu hop dé h(t) méi 1a nhan qua



4.5. Bj loc 1y twéng va thuc té

0 Viéc cat bo h(t) dugc thuc hién bang cac ham cira s6. Tuy vao loai
ham ctra sO ma dap (g tan so cua hé thong sé co su thay doi khac
nhau so v&1 dap tng ly tudng

$ Hy (0)

by (0-h(OW (0
h, (H)=h()w(t) 4 Hi@)

\ A5




4.5. Bo loc 1y twong va thue té

Mot s6 ham ctra so va dac tinh cua chiung

Mainlob Rolloff Peak
Window w(t) \?&;?dfh © Rate Sidelobe
: dB/oct Level dB
1. Rectangular: rect(+) /T —6 -13.3
2. Bartlett: A(+) 8/ T -12 ~26.5
3. Hanning: 0.5[1+ cos(%)] 8n/T —18 =315
4. Hamming: 0.54+0.46cos () sw/T =6 —42.7
5. Blackman: 0.42+0.5 cos(%) +0.08 cos(%) 127/T —18 —58.1
2
_4(t
6. Kaiser: IO[G\/I ) ];ISaSIO 20T -6 —359.9
(@) (0 =8.168)




4.6. Ung dung trong thong tin: diéu ché lién tuc

4.6.1. Giéi thiéu
4.6.2. Piéu ché bién d6 (AM)
4.6.3. Piéu ché goc (PM, FM)



4.6.1. Gié6i thigu

O Piéu ché : dich phé tan sO cua tin hiéu tin tic 1én tan s6 cao hon
. Muc dich:
= Thoa man nguyén 1y btrc xa dién tir khi truyén vo tuyén
= Ghép kénh theo tan s6
[ Thanh phan trong tin hiéu diéu ché:
" Tin hi¢u song mang
= Tin hiéu bang goc (tin hiéu mang thong tin)
3 Céc loai diéu ché:

= Diéu ché bién d6 (AM)
= Piéu ché goc: FM, PM



4.6.2. Piéu ché bién dp (AM)

a) Diéu ché/giai diéu ché AM-DSB-SC

b) Giai diéu ché/giai diéu ché AM

¢) Ghép kénh/phan kénh theo tan s6 (FDM)
d) Piéu ché/giai diéu ché AM-SSB



a) Piéu ché/giai diéu ché AM-DSB-SC

[ So do hé thong diéu ché:

m(t) 4>®—> m(t)cos(w,t)
Modulating signal ? Modulated signal

cos(m,t)
Carrier

3 Tin higu didu ché: Yam(=m(t)coso,t

4 m(t)

/— m(t)\ 'ﬂ._-‘;«.\” m(t)cos(w,t)
\ . /\ r\///\u,\ [\ .

/ \} UV N

» oo

—m(t) AL U
 sinals & SySGMESFEEE HoMUT




a) Piéu ché/giai diéu ché AM-DSB-SC

3 Pho cua tin hiéu diéu ché: Y, (@)= Mo-o,)tMo+on,)

M(o)

Y (@)

®, > O,

-JA LSB . USB

®

C

—y 0 Qv

Pho cua tin hiéu diéu ché chira ca 2 dii bén LSB & USB va khong
chira thanh phan song mang nén duoc goi la diéu bién 2 dai bén tri€t
song mang (AM-DSB-SC)



a) Piéu ché/giai diéu ché AM-DSB-SC

O He¢ thong giai diéu ché:

Yan (1) —»@—» LPF > 0.5m(t)

Modulated signal

cos(co t)
Carrier

AN

Yéu cau: dong bo song mang may phat va may thu = T/séng dong bd




b) Piéu ché/giii diéu ché AM
O He¢ thong diéu ché: nhu AM-DSB-SC nhung cong thém séng mang

m(t) 4>®—> [m(t)+K]cos(w,t)
Modulating signal t K Modulated signal

cos(m,t) m_ o
Carrier U= f: modulation index

 Tin hiéu diéu ché:

/\m(t)+K>O
' _ _A\mOHKO
/\m(t) t [K K KN\ ]
\

\’ !

>t




b) Piéu ché/giii diéu ché AM

m(t)+K>0
-

~1 |]|]|:>

KN o e

EnVelope
m(t)+K>0
> 1

|

1

UVV A'AY,

EIlVelOpe

I



b) Piéu ché/giai diéu ché AM

O Pho cua tin hiéu diéu ché:
Y, (0) = TK(0-0, K3 (0o, )+ M(o-o, )+ i M(o+o,)

LSB USB
: > (D

®

C

M(w)

> >

Y 0 o

Giong pho tin hiéu AM-DSB-SC nhung c6 thém séng mang nén
cO hi¢u suat thap hon vé mat cong suat.

O He¢ thong giai diéu ché:
» Tach song dong bo: tuong tu nhu AM-DSB-SC

» Tach song khong dong bd hoic tach séng dudng bao



b) Piéu ché/giii diéu ché AM
O Tach séng khong dong bo:

e u<l
{- ® >>0,,: ludn thoa trén thyc té (500KHz-2MHz)

Yam(®) ’Envelope

T M Mnﬂf .t =Dy, (1)

Al

4 e(t) __T_(t)h ,m(H)+K

— im0




¢) Ghép kénh/phan kénh theo tan so (FDM)

(J Ghép kénh: cac tin hi€u mang tin (cac kénh) c6 cung bang théng,
khi truyén trén mot kénh chung s& phan biét boi tan s6 song mang

Frequency-Division Multiplexing (FDM)



¢) Ghép kénh/phén kénh theo tan so (FDM)

O Pho cua tin hiéu FDM:
(]\, M, (o) ]/h ,(®) AMg(co)
“0y oy oy oy =g ®

Yepy (®)

ADD LADA..

c3

3 Phan kénh theo tan sb:
H, (w) H, (®)

Y epu () —> T -—@—» > m, (1)

— @
s : cos(m,,t)

C

Thuc té nguoi ta dung phuong phap d6i tan dé phan kénh va giai diéu
ché tal cung 1 tan so (thuong goi la trung tan)



d) Piéu ché/giai diéu ché AM-SSB

J Xét tin hiéu FDM:
LSB Yepy (®) LSB USB

X | 4X
] m m m m ] > (D
_mc3 _(Dc2 _(’Ocl (Ocl (’002 (1)03

= Mdi kénh déu c6 2 dii bén nén chiém dung biang thong kénh truyén
gap d6i bang thong cua tin hiéu.

= Vi cach giai diéu ché da khao sat ta thay rang chi can truyén di dai
cao USB hoidc LSB thi van co thé giai diéu ché duoc

= Néu truyén di mot dii bén cua tin hiéu ngudi ta goi d6 1a diéu bién
AM mot dii bén. Muc dich: tiét kiém bing thong cta kénh truyén



d) Piéu ché/giai diu ché AM-SSB

O Phuong phap diéu ché 1: diéu ché AM-DSB + Filter

I Y, (®)
®

I H(w)

H(w) ]
| h
Yansse (@)
% ]‘ & > (0




d) Piéu ché/giai diu ché AM-SSB

O Phuong phap diéu ché 2: 90° phase-shift network

cos(m,t) |/.\| T i

®)

—O

C

y, (V)

m(t) —»e Y anesss (D)

-j; ©>0
> H((o)={_ — Y, ()
J; ©<0 \l AY, (0)

sin(m_t) ‘ |/
N\
Y s (©)
> |\ T |/| "
—® ®

o



4.6.3 Piéu ché géc (PM, FM)
a) Nguyén tac diéu ché goc
b) Bing thong cuta tin hiéu diéu ché goc

¢) Phuong phap diéu ché/giai diéu ché goc



a) Nguyén tic diéu ché goc

 Nguyén tac: gan tin hiéu tin tirc m(t) vao goc pha 6(t) ciia séng mang

y, (t)=Acos[0(t)] vbi O(t)=6[m(t)]

3 Tan so6 tic thoi: o= lim AB() = do )
At—>0 At dt

0(t) 4 0(t)
0(t)=o t+4@,




a) Nguyén tic diéu ché goc

O Diéu ché PM: pha ttrc thoi ty 18 tuyén tinh theo m(t)
O(H)=o t+k m(t) =—> o,=o, +k %

O Piéu ché FM: tan sb tirc thoi ty 16 tuyén tinh theo m(t)

0,0, +km(t) => 8(=o,t+k, [ m(rd

J Quan h¢ gitra FM & PM:

Phase
1) —p t
at I o Modulator >~ YV
d Frequency
mt)—p| ¢ |—p > (t)
© dt Modulator e




a) Nguyén tic diéu ché goc

J Vidu veé tin hiéu diéu ché PM & FM

m(t) |
_/ t_/’t

Youm (1)




b) Biing thong ciia tin hiéu diéu ché goc
3 Quan hé pho tin hiéu diéu ché véi tin hiéu tin tirc khong don gian
i—> khong xét chi tiét & day!!!
3 Udc lugng bang thong cua tin hiéu diéu ché:
= Xét tin hiéu diéu ché ¢ dang: y, (H)=Acos[o_ t+ko(t)]
k=k k=k,
PM: P PM: - t
o(t)=m(t) 9(0=]_m(r)dr
= X¢ét truong hop dac biét k<<l (k—0):

y, (H)=Acos(m_t)cos[kp(t)]— Asin(w,_ t)sin[ko(t)]

n—> y, (t) = Acos(®_t) — kA@(t)sin(w_t)
> néu m(t) co bing thong hitu han w,; = y,(t) 12 20y



b) Biing thong ciia tin hiéu diéu ché goc

3 Udc luong bang théng cua tin hiéu diéu ché:
= Xét truong hop tong quat: tan so tin hiéu diéu ché thay d6i quanh
tan s6 song mang .. Gia st 1a o -Am dén o +Aw — Bing thong
cua yy(t) 1a 2Am!!!?

* Tim Aw: o, =o_+k d‘ff) => Aw=ko';¢', = max| d(gf) |

i—> Néu chon k—0 thi Ao=0 — ye(t) cO bang thong bang 0!!1?

= Bang thong cua y,(t) c6 dang: 2A0+X i=—> X=20,,
n—> Két qua bang thong ciia y(t) 1a: 2[Aoto,, ]

{FM: 2[k,m +o,]; m = max|m(t)|
[l

PM: 2[k m' +o,, |; m' ) =max |m'(t)|



b) Bing thong ciia tin hiéu diéu ché géc

J So sanh v61 AM:
= Bing thong ludn 16n hon hoic bang AM
= Bang thong co6 thé dicu chinh dugc bang cach thay doi k,, k;

= Loi diém: tinh chong nhiéu tot



¢) Phwong phap diéu ché/giai diéu ché goc

A Diéu ché dai hep (k—0): y,(t) = Acos(o, t) — kAg(t)sin(w,t)
m——> Tuong tu nhu AM

O Piéu ché dii rong (tong quat):
y(t)=Acos[w_t+k,o(t)] = Acos(m, t) — k, Ap(t)sin(w t); k, > 0

=> y’ (t)=Acos’ [0 t+k,0(t)]= % + %cos[chtJerl(p(t)]

=——> y’(t) - BBF:2,0 ,,— y,(1)=Acos[2m_t+2k,¢(t)]
O Piéu ché truc tiép dung VCO
3 Giai diéu ché: dy(it(t) =—Alo_ Tko'(t)]sin[o_t+ke(t)]
m——> Tach song duong bao
3 Giai diéu ché dung PLL




