Chuong 6: Hé thong thong tin

o
&2 twong tw

6.1 Hé thong ghép kénh theo tan so FDM
6.2 Dao dong diéu khién boi dién ap VCO

6.3 Vong khoa pha PLL va Uing dung trong hé
thOng thong tin

6.4 May thu cho cac diéu ché song mang lién
tuc: AM, FM
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1. Multiplexing schemes. Multiplexing schemes are channel-sharing schemes
where portions of the channel are assigned to each user by a system controller at
a central location. The system controller assigns, in advance, the channel por-
tions for each user, and controls each user’s access to the channel.

2. Multiple access schemes. Multiple access schemes refer to channel-sharing
schemes where a system controller assigns portions of the channel to each user
based on current availability. The system controller can update the sharing of
portions of the channel based on changes in system demand. Once the system
controller tells the user what portion he can use, the user is in charge of making
sure he uses the portion requested.
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‘Bﬂg 6.1 Ghép kénh theo tan so

frequency
A

* Nguyén 1y hoat dOng
= So d6 khoi
= Pho phan bo kénh theo tan s6 -
= Cac khoi diéu ché chinh va phu

— Tan so song mang chinh va phu

time

— Khoang bao v¢

B 1 ik, p channes E
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- f
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D Ghép kénh FDM
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Carl's speech signal
100-4000 Hz

Gretchen's speech signal
100-4000 Hz

Vidu 2a

Monica's speech signal
100-4000 Hz
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OHE wire
Mixer ‘(
8000 Hz +) +
Mixer
16,000 Hz
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BK Vidu 2b

Carl's
LPF speech signal
0-4000 Hz
Carl, Gretchen
and Monica's speech Gretchen's
on one wire BPF Mixer speech signal
8000-12000 Hz 8000 Hz
Meonica's
BPF Mixer speech signal
16000-20000 Hz 16000 Hz
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Ghep kénh thoai trong tu

”
<D

Voice signal bandwidth: 3.4 kHz. Channel interval: 4 kHz. SSB-modulation.
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Number of voice Bandwidth Spectrum AT&T ITU-T
channels
12 48 kHz 60-108 kHz Group Group
60 240 kHz 312-552 kHz Supergroup Supergroup
300 1.232 MHz 812-2044 kHz Mastergroup
600 2.52 MHz 564-3084 kHz Mastergroup
900 3.872 MHz 8.516-12.388 Supermaster
MHz group
N x 600 Mastergroup
multiplex
3,600 16.984 MHz 0.564—17.548 Jumbogroup
MHz
10,800 57.442 MHz 3.124-60.566 Jumbogroup
MHz multiplex

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

”
<D

* FDMA

Groups

]—-

to France 2

3 —

/

Hé thong vé tinh

. 4 =
to Brazil 5 '_

6 GHz
Supergroup
FM
Xmttr | (roups
RE—— |

United States

CuuDuongThanCong.com

Reve 2

Groups France
e 1
Reve

3 —

—

Brazil

Th.S. Nguyén Thanh Tuin 10

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

‘B‘g FM stereo (phat)

FM stereo transmitter:

x; (1)
— H I—
| pe , x,(0) = xp 1
xplt) || Matrix — , - x.(f)
= e ' /. DSB -y e ML
| mod
38 kHiz | —_—
®2 19 kHz
Xy f)
f-= 100 MHz
L+R Pilot
] /_\‘/\ /\_ﬂr\ o
0 15 19 23 53 59 67
FM stereo baseband SFIEETI'UHI SCA: Subsidiary Communication Autorization
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FM stereo (thu)

x (1) + xp (1)

Zht)

BPFF
23-33 kHz

Pilot
filter
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P Ghép kénh song mang cau phuong
&2 (dich/xoay pha)

+90° C
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(1) Both transmitter and receiver use two sinusoidal signals in quadrature to
modulate and demodulate | and Q inputs.

+
<
o
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(2) The LO signal in the receiver must have identical frequency and phase as the
LO signal in the transmitter.
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@ 6.2 Voltage Controlled Oscillator
e (VCO)

» Oscillator frequency is controlled by external voltage.
» Oscillation frequency varies linearly with input voltage.

» 1fu(t) — VCO input voltage, then its output is a sinusoid of frequency
f(t)=f,+K,co-U(t) where f, - free-running frequency of the VCO.

f | s(t)=V.sin(2nf . t) u(t) —| VCO [— f=f + Ku(t)

(0]

* Do lo1 (d0 nhay): I<VCO Pyco (1) = va‘th u(r)dr
« Tan so trung tam: f,
* Tam diéu chinh tan sb (tuning range): [f, f,]

« Tam diéu chinh dién 4 ap (voltage range): [V, V,]
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INeAR TUNING  12.5 to 3000 MHz

TTO8 ROS
FREQ. |POWER| TUNE PHASENOISE PUIING | PUSHING | TUNING |HARMONICS | 3 dEMOD. POWER CASE | § | PRICE
(MHz) |OUIRUT|VOLIAGE! (dBc/Hz)SSB@ (MHz) | (MHz/V) [SENSIIIVITY (dBc) EANDWIDTH SUPELY SIIE | ¥ 3
(dBm) V) offsetfequencies: | pk-pk (MHz/V) (kHz) E
Typ. @12 dBr Voltage Current| T
MODEL# 110 100 1| V) (mA) 3 Qtz'.
NO. Min. Max.| Typ. |Mmn. Mazx] kHz =z kHz Miz Typ. Tp. Typ. Typ. Maxz. Typ. Nom. Mazx. | NoteB | 5 | (3-49)
JTOS-25 12.5-25 +3.0 1 11| -95 -115 -135 -133 0.03 0.02 1.0-4.0 26 -13 130 12 20 BE377 |jc | 18.95
JTOS-30 23 -47 +8.3 1 15| -8% -108 -127 -147 0.06 0.04 2.0-2.6 1% -12 50 12 20 BK377 |je | 13.95
JTOS-75 37.3-73 +3.0 1 16| -8% -110 -130 -140 0.15 0.11 2.8-4.0 -27 -20 123 12 20 BE377 |je | 13.95
JTOS-100 30 - 100 +8.3 1 16 | -83 -108 -128 -140 0.6 0.2 3.74.8 -33 -20 100 12 18 BESTT |je 13.95
JTOS-1350 73 - 130 +9.5 1 16 | -82 -106 -127 -147 0.8 0.3 58-67 -23 -17 112 12 20 BESTT |je 15.95
JTOS-200 100-200 | +10.0 I 16| -84 -105 -124 -143 1.0 0.2 6-10 -23 -20 110 12 20 BE377 |je | 13.95
JTO3-300 150- 230 +0.0 1 16| -82 -102 -122 -142 1.0 0.2 e-14 -28 -20 120 12 20 BE3T7T7 |je | 15.95
JTOS-400 200 - 380 +9.0 1 16 | -82 -102 -122 -142 1.4 0.4 105-17.1 | -25 -20 130 12 20 BK3TT | e 15.95
JTOS-333 300 -323 +0.3 1 16| -753 -97 -117 -137 2.0 0.5 10-24 -28 -20 1135 12 20 BK377 |je | 15.95
JTOS-763 485 - 763 +3.0 1 16| -73 -98 -118 -138% 2.0 0.5 20-30 =30 -20 100 12 20 B377 |je | 16.95
JTOE-1025 685-1025 | +86 1 18| -70 -94 114 -134 3.0 0.6 21-36 -28 -20 100 12 22 BK377 |je | 18.95
JTOS-1300 900 - 1300 | +7.0 1 20 -70 -95 -113 -133 12 1.0 25435 -28 -17 1000 12 30 BK377 |je | 18.95
JTOS5-1530 1150-1350 | +7.0 0.3 20| -73 -101 -121 -141 14 0.7 22-32 -2 -10 2700 12 30 BE377 |je 18.93
JTO3-1630 1200-1650 | +7.0 1 13| -70¢ -85 -115 -133 15 1.3 50-90 20 -14 1000 12 30 BE3TT |jc 18.95
JTOS-1750 1350-1750 | +7.0 0.5 20| -73 -101 -121 -141 7 0.3 26-33 -16 -10 2700 12 30 BE3TT |je 19.95
JTOs-1910 16235-1910 +7 1 12| -89 -97 -117 -137 10 1.0 30-60 2 -13 2300 12 20 BE377 |je 19.95
JTOS5-1930 1550-1950 +7 0.3 20 -75 -103 -123 -144 7 0.6 23-32 14 -10 3000 12 30 BE37T7 |je 19.95
T ITOS-2700V 2050-2700 | +8.0 0.3 18 -T2 -84 114 -134 5.0 1.0 46-36 23 -10 3000 3 20 BE37T7 |je | 21.95
JTOS-3000 2300-3000 | +10.0 03 12| -60 -90 -110 -130 50 3.0 30-150 22 -12 20000 3 23 BE377 |je | 20.95
Th.S. Nguyén Thanh Tuan 17
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‘ﬂg Piéu ché FM truc tiép dung VCO

C(t) = G — Tuned IC(I) = A. COS ﬁc(t)
DC block  circuit

N 1
. £ ¥ » |
_[_
Cylt) L
‘I"l-’a:racmr T & % L %e(f) | Oscillator

» + »

6.(t [ =—xlf) | =l +{Cf2C,)x(r)]

1 C -1/2
g
Advantages: LC(t) LC, Co

" alarge deviation can be implemented directly

* simple implementation » J‘f
Pl t + 2 — x(A)dA
Disadvantages: 0c(?) zcofc (A)

» it 1s difficult to stabilize the carrier frequency (carrier frequency
tends to drift) w. = 1/VLC,

Th.S. Nguyén Thanh Tuin 18
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» 6.3 Vong khoa pha
& Phase Locked Loop

>‘ Bam theo ‘0 v, V, (1)
tan sO cuatin | petector || FF
hi¢u ngo vao. fT
0
V, (t
VCO |€ O
= Bo VCO

» B0 phat hién pha (so sanh pha): thuong dung bd nhan

= Bo loc thdng thap (loc vong): thuong dung bo loc thu
dong RC bac 1

= B khuéch dai (Amp.); 1am ting d6 nhay cua PLL

Th.S. Nguyén Thanh Tuan 19
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. I o5v-
Vin(?) Phase detector vi(7) L vy(t)

&y e R
A

impluse response f(t)

vy (1)
U (1) = Asinlo b+ 4,(1)] oscamarae (o) [
(1) = Acoso,t+ 6, (1)] 0y(0)
e
4,(0) = K, [ v,()ds
1) = Ko AR, sinlo,+ (0] oslo + 6,01 = =22 fsinlg (0)-6,(0] + Sin[20, + 41 + (0]}
(0 = K, Sin 01 1) where 4,00 = 404,00 and K, = 20

> ¢,(t) Is called the Phase Error. The Phase Error voltage
characteristics is SINUSOIDAL.

Th.S. Nguyén Thanh Tuin _ 20
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‘B’g Ché d6 hoat dong PLL

v

A

-
N~

Qmmmmmm e
v

O O O O
A AN AN A

f
fmin fl 1:N 1:2 f
= D4i khod (lock range) By : 1a déi tan s& l1an cin tan s6 dao dong tu nhién cla
VCO (fy) ma PLL con c6 theé dong nhat dudc tan s6 f,, véi f.. DAi khod phu thudc
ham truyén dat ca bd so pha, bd khu€ch dai va VCO, khdng phu thudc vao bing
thong ctia bd loc thong thap.

= D4i bit (capture range) B : 12 dai tan s6 1an cin tan s6 dao dong ty nhién clia
VCO (fy) ma ban dau tan s& f; phai lot vao dé PLL c6 thé thi€t 1ap ché do dong
bd. DAi bit phu thudc nhi€u vao dai thong bo LPF, sai 1éch tan so giita f, f,
khong dugce vudt qua bang thong cua bo LPF.
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» A PLL can track A fosc
the incoming
frequency only
over a finite
range > F S DO
Lock/hold-In
range

. - b EENET CRCLEIRERNEILEEEILALN T G Nanatua I L e I e e

fmin fo-fc
fo

> The frequency fo  foife fmx

range over which :
the input will capture |
cause the loop to range
_ Emin ofeeeeeeee . .
!OCk E puII lock range ;
in/capture range q P
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Tong hop tan so6

v3(1)

Oscillator v,(t) | Frequency | vi,(t) vy (1)
(frequency standard) — divider 4>®—> LPF
fF=1 +M I
V(1
2(1) Frequency | wy(¢)
divider g VCO
+N
o fu N
out X
M N M

Vou(t)

= Freqguency dividers use integer values of M and N.

= For M=1 frequency synthesizer acts as a frequency
multiplier.

CuuDuongThanCong.com
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gy . .
cg Van dé thu tin hi€u

s(t)=A(t)cos (e, +6(1))

= modulator >
x(t) s(t) L
/ s
information signal signal
ready to be

aent over the channel

— 03 3B T

demodulator |-=
X(t) r(t)
\

best guess on x(t)
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“J 6.4 May thu AM/FM

= Tach séng dong bd: chi cho ngd ra thanh phan cung pha véi
tin hiéu séng mang va triét tiéu thanh phan vudng pha véi tin
hi¢u sdng mang .

= Tach séng dwong bao: chi cho ngd ra thanh phan dudng bao
duong (bién d0) cua tin hi¢u ngd vao (thuong c6 thém chirc
ning loai boé thanh phan DC trong tin hiéu ngd ra).

= Téach sdng pha: cho ra thanh phan chénh léch pha tic thoi
gifra tin hiéu ngd vao va tin hi¢éu song mang.

= Tach song tan so: cho ra thanh phan chénh léch tan so tirc
tho1 gitra tin hi€éu ngd vao va tin hi€u song mang (chinh la dao
ham cua thanh phan chénh 1éch pha tirc thoi).

Th.S. Nguyén Thanh Tuin 25
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‘B’g Tach song duong bao

» The Time Constant RC must be chosen so that the envelope variations can
be followed.

% v V() =R(t)cos[ mt+O(t)]

o,

(a) A Diode Envelope Detector

Input signal, vy, ()

Output signal, v,,(?)

/Y V., (1) = KR(t)
W\P W\ﬂﬂﬁ = KA, [1+m(t)]
f/iLLLapL

= DC + Message
(b) Waveforms Associated with the Diode Envelope Detector

= |n AM, detected DC is used for Automatic Gain Control (AGC)

Th.S. Nguyén Thanh Tuin 26
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‘Bﬂg Tach song tich (dong bo)

out(t) _AO Re[g(t) e 100]

vi,(t) = R(t) cos [w.r + 60 (1)] vy(1) T
or ZZ z: fllter

vin(r) = Re[g(r) e/c!] A
where g(t) = R(t) e /6()

vo(t) — AO COS [(J)Ct + 00]

Oscillator

v (t)=R(t)cos| wt+6(t) | A cos(at+6,) =—AOR )cos| 6(t) 6?]+ AR(t)cos| 2t +6(t)+6, |

Vo (1) = AOR (t)cos| O(t)-6, |= % A Relg(t)e ™} g(t)=R()e”® =x(t)+ jy(t)

Th.S. Nguyén Thanh Tuin 27
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Giai diéu ché DSB
Vong khoa pha Costa

e
/

v(t) = (%AOAC cos 01,) m(t)

Agcos (w.t + 6,)

VCO

s(t) = A, m(t) cosw, .t

Y

—-90¢°
phase shift

lAOsin (w.t +6,)

)

-

Baseband -

LPF

Demodulated
output
v4(1) v3(1)
~a—— LPF

Baseband

LPF 1

vy(t) = 5 A A sin 6, | m(t)
28
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B0 g¢101 han

» Limiter is a nonlinear circuit with an output

> It rejects envelope variations but preserves

Vin(t) = R(t) cos(w t + 6 (t))

Ideal limiter Viim(?)
Vout characteristic
VL nnnnnmnnnnon
IAI SRR
{ —
! saturation characteristic.
e
CC —) the phase variations.
e
D
| e
::
g,
|
- ]
— w0
—

Vour(t) = KV, cos(e, t + 6(t))

Th.S. Nguyén Thanh Tuin | 29
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Giai diéu ché DSB
Vong binh phuong

1

_ — A A L
s(t) = A.m(t) cos(w, t) EAsS n e om(t)
- ) -
®_> filter

1 Demodulated

| output

s,(1) = 7Aﬁ»rﬁ(t)[1 + cos(2w,1)]
% Aan*(1) cos(2w, 1) Ageos| ()
Aqcos (2w, 1)
Bandpass \ Frequency
— ngare':-law ] filter —>| Limiter divider
€viCce f() _— 2fC )

Th.S. Nguyén Thanh Tuin 30

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

» Tach song FM
&2 (FM discriminator)

X, (1) = Ac cos[2mft + &(1), yp(t) = LKD f;f

The constant Kp is known as the discriminator constant and has units of volts per hertz.

Output voltage

Kp

fe

Input
frequency

Th.S. Nguyén Thanh Tuin | 31
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g L LR
@ Mach chuyén do1 FM-AM
x () —=! Lim 4-| ddt .‘| Env - nC 5:-—+}=ﬂ1:r:|=!c:xcr:+

_...I q

det \ block |

b}
H(f) Slope

|H(f) | — Zﬂ-f approximation

slope detection

x. ()= A cosO (1), . (1) =2x(f, + fix() L=
1 (1) =—-A0 (H)sin® (¢)=274 (f + f.x(1))sin(© (1) +£180°)

The limiter 1s needed to remove any spurious amplitude variation from the
received signal.

In practice, the derivative can be approximately obtained by using a
tuned circuit.
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v, (t) = At) cos[a,t + $(0)]

v,(t) =V, cos

i da(t
Vout (t) = ‘_VL _a)c + ﬁi )
1 do
fe > 5= for all ¢

Bandpass
limiter

10

(o t+p(1)]  V,(1) =V, l:a)c +

}‘ =V, {a)c - d¢(t)} =V, o, +V K, m(t)

Chuyén d6i FM-AM
dung mach vi phan

v,(1)
Differentiator EE——-

— L - Limiter — f—=

Envelope
detector

vout(t )
B

p(1) =K, [ m(z)dr

dg(t)
d

dt

t }sin[a)ct +¢(1)]

Bandpass
filter
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”
<D

Yelt) —

Vi

Bandpass to

Baseband

Converter

|_| DC

Block

LC-AM Demodulator
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‘B’& Mach tach song dich pha

o) = [0 = v = )] $(6) — $ls — 1) = 1) = 27 fu (1)
= Pha tuyén tinh: ¢t — 1)
» Mach tach séng vudng pha

‘ cos [w,t + ¢(1)]
IC{I) ——-';—r— BPF —h-@—‘- LPF }’D'l:f} == KDfﬂIU)
t

quadrature detector, Phase-shift sin[¢(r) — ¢(t — 1)] = &(t) — ¢t — 1)

k | .
wety = 90° O Isin [wt + ¢z - 1))

» Mach tach song Foster-Seely
> Mach tach song ti s6
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‘B’& Mach tach song qua diém 0

Hard v(®) | f " dc
X Af) — S - - — -
1) limiter Monostable Tt block Yp(1)
Limiter /
output
AN 1
u(®) B A 7 ] y
| = :
1 (" 1
— | v(A)dA = —npAt = ATf(t)
T T
t—=T
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Mach v1 phan

BK,
‘J dung mach loc thong cao

[H(f)

. i II ¥ i .
b i
S
R 2mf RC
H(f) S

T RLl/27fC  1+,2af RC

1
H(f)=j2mfRC [ <5

0.707

2xRC

Kp =2mA.RC very small
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B Mach vi phan
&2 dung mach loc thong dai

= Khoang tuyén ol o
tinh hep. T — —

u Cé thénh phﬁn inl?) i T~ ?L i i & = §R0§ Vout(1)
DC 6 ngo ra. — 1 A -

(a) Circuit Diagram of a Slope Detector

Frequency band for linear
frequency-to-amplitude conversion
!

G

—] —
/
/
|H(f)]
j
/
| / |
fe
(b) Magnitude of Filter Transfer Function
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Amplitude response

Linear region

Amplitude response

CuuDuongThanCong.com

Th.S. Nguyén Thanh Tuan

https://fb.com/tailieudientucntt

\H, () E \H,(f)
=
%“
- |
f I h
H(f) = |H\#)| - [Ho(F)] IH\ ()
f
—|Hy(f)|
—
Ll]lﬂﬂ.r rﬂg]ﬂ]]
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[ e e e e e e e e S S T —  — — —— —— —— ————

[ |

| — | detector
| 1 :

i Time delay |

|

[

[

[

lim e(1) i (1)—x,(t—1) _ dx, (1)
t—0 T 1 —0 T dt
e(t) = tdx;y)
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Tach song FM

BK ? N\
qua diém zero can bang

TP.HCM

L
I
g, : vy(1)
Monostable I c‘fv J_ s
in(1) v, (1) multivibrator | c |
O=——  Limiter »| (O pulse width : ;;7/ | Differential
o Ay 1 c———-ZZCd amplifier
2 [0 L)
T YVV :L_‘_I =
Qs |
' ;W‘ I
I Z |
S J
LPF
(a) Circuit
Waveform for the case of the instantenous frequency f; > f. where f; = TI_
i
vy(1)
Limiter output
t ——
Q\ v,(t) = DC level of Q
N P i / ________________ s eSS b Q monostable output
T./2
Q—\ v3(t) = DClevel of O L i
i S B ‘/'— """""""""""""""""""""" O monostable output
[ ——

(b) Waveforms ( f; > f.)
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‘Bﬂg May thu truc tiép

Bandpass
Filter

— 45 kHz =
oA

60 dB
900 MHz f

= Véi may thu truc tiép can phai co hé s6 pham
chat b loc rat cao, vi du nay Q=10
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BK May thu d6i tan

e R
L o
(] ? ()]
cosWp t
o LNA
L)) Image
4D-> Reject —>®—>
Filter f
cos® LO t
Image Reject
/ Filter
: /\/\ J """"""""""" >
@y Ojim (6}
et o
20F
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~n . _ ‘
cg Anh huong cua tan so trung tan

Desired
Channel  |Image Reject Image Channel Select

Interferer \ / i ¥ r“-“Fi'I/ter

B | )
—i}

e : =
. Om 0 OF ©
2004F
T % I ____________________ - =
1 Wim ®
2{‘ﬂlF
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Band

Select
Filter LNA

BPF;

Desired
Channel

May thu d6i tan 2 lan

Image
Reject
Filter

BPF 2 4-»®—.
C

D

W01

Image

o b |
° mll__.

T AN
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F

Channel
Select

Filter

BPF 3

i

=>

Wy o2

Channel

Select
Filter

BPF 4

[}
Al
Al |

IF
Amplifier

H

|

e |
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BK Quy hoach l?éng tan FM
‘J dén nam 2020
= 04/2013/TT-BTTTT

Bing tan s6: 87 - 108 MHz

Phan kénh tan sb:
Cong thirc x4c dinh tan s6 trung tim (MHz):
f,=87+n=+0.1 n=1,2,3,..,209;
89 99,9
104,5 VOV1, VOV2, .
Tp. HCM o1 VOV3, VOVS, 95,6 20
105,7 VOVGT i
o4 87,7 i

Th.S. Nguyén Thanh Tuin _ 46


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

‘B’g Bing tan ISM

= 03/2012/TT-BTTTT

4. Cac thlet bi v6 tuyén dién dugc mlen gidy phep phai chap nhén nhiéu
do céc thiét b ung dung nang lwong tan sé vo tuyen dién trong cong nghi¢p,
khoa hoc va y té& (ISM) gdy ra khi ding chung cédc bang tan sau day danh cho
ISM:

a) Béng tAn 13,553 + 13,567 MHz;
b) Bing tin 26,957 + 27,283 MHz:
¢) Bing tin 40,66 + 40,70 MHz;
d) Bing tdn 2400 + 2483,5 MHz;
d) Bang tin 5725 + 5875 MHz;
¢) Bing tan 24000 + 24500 MHz.

Th.S. Nguyén Thanh Tuin 47
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@ Quy hoach bang tép
e phat thanh, truyén hinh mat dat

= Bing MF (526,25 - 1606,5 KHz): phat thanh AM, phat thanh so;

= Bing I VHF (54 - 68 MHz): phat thanh FM cong suat nhd, phat thanh so;

= Bing I VHF (87 - 108 MHz): phat thanh FM, phat thanh so;

= Bang III VHF (174 - 230 MHz): tru}{én hinh tuong tu, truyén hinh so (tir
kénh 6 dén kénh 12) va phat thanh so;

= Bang UHF (470 - 806 MHz): truyén hinh mat dat cong ngl‘lé twong tu va sb
(tr kénh 21 d(:en kcf:nh 62) . Theo 10 trinh s6 hoa thi mot phén,béing tan nay
s€ dugc chuyén doi sang cho cac nghi¢p vu thong tin vo tuyén khac;

= Bang tan L (1.452 - 1.492 MHz): can c& vio dicu ki¢n thyc t¢, bang tan
nay c6 thé dugc nghién ctru phan bo cho phat thanh cong nghé so.

Th.S. Nguyén Thanh Tuin 48
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”
<D

" Muc dich cua ghe¢p kénh?

Tém tit

Nguyén 1y ghép kénh theo tan s6?

Phan biét gl
Nguyén 1y |

hep kénh va da truy cap?
hoat dOng va ung dung cua VCO, PLL?

Nguyén 1y |

hoat dOng cua cac b tach song tuong tu?
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‘Bﬂg Bai tap 1

= Xac dinh bing thong sau diéu ché AM 50%, DSB, USSB, LSSB, FM voi
do nhay di tan 25KHz cua céc tin hiéu thong tin (t:ms) sau:

1) cos?(1@mnt)

2) cos}(l@mt)

3) sinc(t) = sin(rt)/(nt)
4) sinc(1@t)

5) sinc(t).cos(mt)

6) sinc(t).cos(1l@mt)

7) sinc(1@t).cos(mt)

8) sinc(1l@t).cos(1l@mnt)
9) rect(t) = I1(t)

10) rect(1@t) = I1(1@1)

Th.S. Nguyén Thanh Tuin 50
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‘Bﬂg Bai tap 2

Cho 3 tin hiéu tuong tu bing géc khac nhau cé tan s6 16n nhat lan
luot la 4KHz, 3Khz va 2KHz dugc ghép trén 1 kénh truyén cé bang
thong [10@ +~ 12@]KHz. V& 1 so @6 khoi (nguyén ly) thuc hién
viéc ghép kénh theo tan so FDM (yéu cau khoang bao v¢ toi thiéu
gitra cac kénh la 1KHz) vai cac thong so cu thé (phuong phap dicu
ché kem thong so, tan s6 sSONg mang) trong cac truong hop sau:

CAc tan so song mang lua chon tly V.

Chi dung trong céc tan s6 song mang sau: 5KHz, 10KHz va

100KHz.

Chi diing t6i da 3 khéi diéu ché va tan s6 16n nhat trong cac tan so

song mang str dung la nhé nhat coé the.

Chi diing t6i da 4 khéi diéu ché va tan s6 16n nhat trong cac tan so

song mang stir dung la nhé nhat coé the.

Th.S. Nguyén Thanh Tuin o1
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‘Bﬂg Bai tap 3

Cho céc tin hiéu tuong ty bang goc khac nhau cé cling bang théng tan so
duong (0 = 4)KHz duogc ghép trén 1 kénh truyén c6 bang thong [10@ +
12@]KHz. X&c dinh s6 luong t6i da cac tin hiéu c6 thé ghép va vé 1 so do
khéi (nguyén ly) thuc hién viéc ghép kénh theo tan s6 FDM (yéu cau
khoang bao vé toi thiéu gitra cac kénh 1a 1KHz) véi cac thdng sb cu thé
(phuong phap diéu ché kém thdng so, tan s6 sGng mang) trong cac trudng
hop sau:

CAc tan s6 song mang lua chon tly .

Chi ding céc tan s6 s6ng mang sau: 5KHz, 1@KHz, 2@KHz, va
100KHz.

Lam lai cau b) véi so khoi diéu ché sir dung 1 it nhat.
S6 kh01 dleu ché st dung 1a 1t nhat va tuong tng voi s6 khdi diéu ché do
thi tan s 16n nhat trong cac tan s6 song mang st dung 12 nho nhat cd thé.

Th.S. Nguyén Thanh Tuin 52
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‘.J Bai tap 4

a)

b)

Cho 3 tin hiéu twong tu bing goc thuc khac nhau co
tan so 16n nhat 1an luot 1a 2KHz, 3KHz va 4KHz
duoc ghép trén 1 kénh truyén.
Trong truong hop kénh truyén cé bang théng [100 +
11@]KHz, v& 1 so do khdi (nguyén ly) ding phuong
phap ghép kénh theo tan s6 FDM vdi cac thong sb
cu theé.
Xem xét thém phuong an ghép kénh theo tan s6
FDM thda diéu kién Cc4c tan s6 s6ng mang st dung
nho hon 100KHz.

Th.S. Nguyén Thanh Tuan 53
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‘B.g Baitap 5

= Cho 3 tin hi¢u twong tu khac nhau c6 cung bang thong [0 +~ 3KHz] dugc
ghép kénh theo tan s6 FDM va diéu ché song mang nhu hinh ve€.
X\(f)

f

=t LPF [——=| DSB

t
X5(f) Je, @— "
Xt

/ \ Lo x.(¢)
f x) L USSB 3 s AM

—_— —

T
X5(f) fe ®._

) Se
/k f %0 P ' LSSB

I ws i X,
—

s
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‘Bﬂg Bai tap 5 (tt)

a) Xac dinh bang thong yéu cau toi thiéu cia
kénh truyén.

b) Trong trudmg hop kénh truyén cé bang thong
[10@KHz + 13@KHz], Xac dinh c4c tin sb
song mang 0 < fc, < fc, < fc, < fc.

c¢) Lam lai cAu b) dé khoang bao vé giira Cac
kénh tin hiéu 14 16n nhat.

d) V& so do tach kénh cho cau b) va cau c) chi
dung cac bd loc, bd nhan va bo tao dao dong.

Th.S. Nguyén Thanh Tuan 95
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‘Bﬂg Baitap 6

= Thiét ké phu:ong an doi tan cho may thu vo tuyén AM
cO cac thong sO sau: tan so song mang F. cua cac dai
AM thay doi tir 140MHz dén 145MHz véi do rong
bang diéu ché cua tin hiéu 1la 10KHz, tan sb trung tan
can duoc chon sao cho cac loai bo loc trong toan h¢
thong c6 hé s6 pham chat 40<Q<60.
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‘% Baitap 7

7.2-1 Four signals, each having W = 3 kHz, are to be multiplexed with 1-kHz guard bands
between channels. The subcarrier modulation is USSB, except for the lowest chan-
nel which is unmodulated, and the carrier modulation is AM. Sketch the spectrum of
the baseband and transmitted signal, and calculate the transmission bandwidth.

7.2-2 Do Prob. 7.2-1 with AM subcarrier modulation.
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BK Bai tap 8

F7.1=-17 A double conversion receiver designed for f, = 300 MHz has fir., = 30 MHz and
fir-2 = 3 MHz, and each LO frequency is set at the higher of the two possible val-
ues. Insufficient filiering by the RF and first IF stages resulis in interference from
three image frequencies. What are they?

7.1-18 Do Prob. 7.1=17 with each LO frequency sct at the lower of the two possible values,

Th.S. Nguyén Thanh Tuin 58
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‘B’g Baitap 9

Figure Q12.1 shows the input to a modulator. Determine the output if

(a) the modulator is an AM modulator.
(b) the modulator is an FM modulator.
(c) the modulator is a DSB-SC modulator.

X(t)
- Figure Q12.1 Modulator input

1 2 3 3.5

Th.S. Nguyén Thanh Tuin
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‘B’g Bai tap 10

2. Figure Q12.2 shows the input to a modulator. Determine the output (in the
frequency domain) if

(a) the modulator is an AM modulator.

(b) the modulator is a DSB-SC modulator.

X(f) Figure Q12.2 Modulator input
A

Th.S. Nguyén Thanh Tuin 60
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‘B‘g Baitap 11

Given that the signal x(f) in Figure Q12.3 is input to a DSB-SC modulator:

(a) Determine the output of the modulator.

diode
makes all negative
x(t) values O
! \
o - [>I :'

Figure Q12.3 DSB-SC input

f-_-_-_-_-_-_--
R T —— -

—e = = o = = = = ==

Low-Fass Filter
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‘B’g Baitap 11 (tt)

(b) Assume this signal is sent over a channel which is ideal (the received
signal equals the sent signal).

(1) Determine the output of the demodulator when the demodulator is a
perfect envelope detector.

(2) Determine the output of the demodulator when the demodulator is a
mixer, low-pass filter, and processing device as described in the chap-

ter.
X » LPF (%) - x(t
F(‘B) - 5(1:) >O rI(t) rlt(t) u ( )
= A x(t)cos(m,t) T T
cos(m,t) E;AG
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‘B’g Bai tap 12

4. Given the input in (Q12.1), provide an analytical equation for the modulator
output when the modulator is

1 0<t<l
x(t)=42-1t ,1<t<2 Q12.1)
0 ,else

(a) an AM modulator
(b) a DSB-SC modulator
(c) an FM modulator

Th.S. Nguyén Thanh Tuin 63
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‘B‘g Baitap 13

5. An AM receiver is tuned to pick up the station at 600 MHz. Draw a block
diagram of the AM receiver used to detect this signal.

AM
radio stations at

s )
different frequencies
ol
900 kHz

| ANTENNA |

““““ ’4
! ;J
e (j IF Envelope
RF filter Detector |

fijter A 455 kHz
“‘% o~ [ eos2EhE
£
/900 ’ —LD— f
S . ‘ 455 kHz

this line means
"adjustable" or

"tuneable"
S !
PICKS REMOVES ALL BUT DESIRED TURNS AM SIGNAL
UP ALL RADIO STATION TO SOUND
RADIO
STATIONS
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