CHUONG 6

VONG KHOA PHA PLL

TRONG DIEN TU THONG TIN

6.1 TONG QUAN VE VONG KHOA PHA (PHASE LOCKED LOOP - PLL)

Vong khoa pha PLL 1a hé thong vong kin hoi ti€p, trong d6 tin hiéu hoi ti€p dung
dé khoa tan s6 va pha clia tin hiéu ra theo tin s6 va pha tin hiéu vao. Tin hiéu vao cé
thé c6 dang tuong tu hinh sine hoic dang s6. Ung dung ddu tién cta PLL vao nam 1932
trong viéc tach séng dong bo. Ngay nay, nho cong nghé tich hop cao lam cho PLL c6
kich thudc nho, do tin cay cao, gia thanh ré, dé st dung. Ky thuat PLL dugc Gng dung
rong rii trong cidc mach loc, tong hop tin so, diéu ché va giai diéu ché, diéu khién tu
dong v.v... C6 hang chuc kiéu vi mach PLL khac nhau, mot s6 dugc ché tao phé thong
da dang, mot s6 duoc ting dung dic biét nhu taich am (Tone), gidi ma Stereo, téng hop

tan s6. Trude day da phan PLL bao gom ca mach s6 1an tuong tu. Hién nay PLL s6 trd

nén pho bién.

Vae(D) khuéch dai
mot chiéu

Va(t)

6.2 SO PO KHOI
Tach song Va(® Loc thong

pha thap
vi(D), f;

A

vo(1), T,
VCO <
f

o

Hinh 6.1 So d6 khoi ctia vong giit pha PLL

+ T4ch séng pha: so sanh pha giita tin hiéu vao va tin hiéu ra cia VCO d€ tao ra tin

hiéu sai léch V (t)
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+ Loc thong thdp: loc gon clia dién dp V4(t) dé trd thanh dién 4p bién d6i cham va dua
vao mach khuéch dai mot chiéu

+ Khuéch dai mot chiéu: khuéch dai dién 4p mot chiéu V,(t) dé dua vao diéu khién
tan s6 ctia mach VCO

+ VCO (Voltage Controled Oscillator): bo dao dong ma tin s6 ra dugc diéu khién bang
dién ap dua vao.

6.3 HOAT PONG CUA MACH

6.3.1 Nguyén ly hoat dong

Vong kho4 pha hoat dong theo nguyén tic vong diéu khién ma dai lugng vao va ra
12 t4n s6 va ching dugc so sanh v6i nhau vé pha. Vong diéu khién pha c6 nhiém vu
phat hién va diéu chinh nhiing sai s6 nho vé tin sO giita tin hiéu vao va ra. Nghia la
PLL lam cho tan s6 f, cua tin hiéu VCO bam theo tin s6 f,cua tin hiéu vao.

Khi khong ¢6 tin hiéu v; & ngd vao, dién ap ngd ra bo khuéch dai V4 (t) =0, bd dao
dong VCO hoat dong & tan so tu nhién fy duoc cai dat boi dién trd, tu dién ngoai. Khi
c6 tin hiéu vao v, , bo tich song pha so sanh pha va tan s6 cua tin hiéu vao véi tin hiéu
ra ctia VCO. Ngo ra bo tdch séng pha la dién 4p sai léch V4(t) , chi su sai biét vé pha va
tdn sO cua hai tin hiéu. Dién 4p sai léch V(t) dugc loc 14y thanh phan bién d6i cham
V4(t) nhd bo loc thong thap LPF, khuéch dai dé thanh tin hiéu V(t) dua dén ngd vao
VCO, dé diéu khién tdn s6 VCO bam theo tin s tin hiéu vao. Dén khi tan so f, cua
VCO bang tan s6 f, cua tin hiéu vao, ta néi bo VCO da bat kip tin hiéu vao. Ldc bay gio
su sai léch gifra 2 tin hiéu nay chi con 1a su sai 1éch vé pha ma thoi. Bo tach séng pha s&
ti€p tuc so sdnh pha gitta 2 tin hiéu dé diéu khién cho VCO hoat dong sao cho su sai

léch pha giita ching giam dén gia tri bé nhat.

BL = fmax - fmin
Bc =1, —f, i i Bc =1, —f, i
. fx : : : . fx
fl f2 fmin fl f2 fmdx
a/ Dai bat b/ Dai khoa

Hinh 6.2 Dai bat va dai khoa cua PLL
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Dai bat B (Capture range): ky hiéu B=f,- f;, 1a dai tdn s6 ma tin hiéu vao
thay déi nhung PLL van dat dugc su khod pha, nghia 12 bo VCO vén bit kip tdn so tin
hiéu vao. N6i cdch khéc, 1a dai tAn s6 ma tin hiéu vao ban ddu phai lot vao dé PLL c6
thé thiét 1ap ché do dong bo (ché do khéa).

B¢ phu thuoc vao bang thong LPF. Dé PLL dat dugc su khéa pha thi do sai léch
tan s6 (f;, — fy) phai nam trong bang thong LPF. Néu né ndm ngoai bang thong thi PLL
s€ khong dat dugc khoa pha vi bién do dién ap sau LPF giam nhanh.

1 Dién 4p sau LPF (f— fy) trong bang
/ thong LPF dong bo duoc

(f— fy) ngoai bang
thong LPF, khong dong bo duoc

» f

Hinh 6.3 Dién ap sau bo loc thong thap

Gia stt mach PLL da dat duoc ché do khoa, VCO da dong bo véi tin hiéu vao. Bay
gid ta thay doi tan so tin hiéu vao theo huéng 16n hon tdn s6 VCO thi VCO s& bam
theo. Tuy nhién khi tang dén mot gia tri nao d6 thi VCO s& khong bam theo dugc nita
va quay vé tan s6 tu nhién ban ddu ctia né. Ta 1am tuong tu nhu trén nhung thay déi tan
s0 tin hiéu vao theo hudng nho hon tan s6 VCO. Dén mot gia tri nao d6 cla tan s6 tin
hiéu vao thi VCO sé khong bam theo dugc nita va cling trd ve tan s6 tu nhién cua nd.
Dai gia tri tan so tir thap nhat d€n cao nhat d6 cua tin hiéu vao dugc goi la dai khoa. Tir
do ta dinh nghia:

Dai khéa B, (Lock range): ky hiéu B, =f, - .., 12 dai tdn s6 ma PLL dong nhét
duoc tan s6 f,, voi f,. Dai nay con goi la dong chinh (Tracking range). Céc tin so f,,,,
f ., tAn sO cuc dai va cuc tiéu ma PLL thuc hién duoc khéa pha (dong bo). Dai khéa
phu thuéc ham truyén dat (d6 loi) ctia bo tach séng pha, khuéch dai, VCO. N6 khong
phu thudc vao dap tuyén bo loc LPF vi khi PLL khéa pha thi f;- f, = 0.

Khi PLL chua khéa pha: f; # f,. Khi PLL khoa pha: f; = f,. O ché do khéa pha, dao

dong f,, chia VCO bam dong bo theo f; trong dai tdn khéa B, rong hon dai tan bat B.
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Vi du:

VCO ciia mot vong khoa pha PLL ¢6 tan s6 tu nhién bang 12MHz. Khi tan s6 tin
hiéu vao tang lén tir gia tri OHz thi vong PLL khoa tai gia tri 10MHz. Sau d6 tiép tuc
tang thi n6 s€ bi mat khoa pha tai 16MHz.

1. Hay tim dai bat va dai khoa.

2. Ta lap lai cac budc trén nhung bat dau véi tan s6 tin hiéu vao co gia tri rat cao,

sau d6 giam dan. Hay tinh céc tan s6 ma PLL thuc hién khoa pha va mat khoa

pha.
BL = fmax fmin
i Bc=1f, —f,

; ; o ; P

fmin fl f2 fmax MHz
8 10 12 14 16
Hinh 6.4 Dai bat va dai khoa cua PLL

1. Dai bat: B. =1, — f,=2(12-10)=4MHz

Dai khod: B, =f, — f. =2(16-12)=8MHz

2. Dap tng cta vong PLL c6 tinh d6i xtng, nghia 1a tn s6 tu nhién tai trung tim
cua dai khod va dai bat. Do d6, khi gidm tan s6 tin hiéu vao dén 14MHz thi PLL sé& bat
dau thuc hién khod pha (VCO bam duéi tin hiéu vao). Tiép tuc gidm tdn s6 tin hiéu vao
thi dén gid tri 8MHz PLL bat ddu mat khod pha (VCO khong bdm con bdm duéi tin
hi¢u vao duoc nita).
6.3.2 Cac thanh phan cua PLL
6.3.2.1 Bo tach song pha (Phase Detector):

con goi 1a bo so sanh pha. C6 ba loai tich song pha:

1. Loai tuong tu 6 dang mach nhan c6 tin hiéu ra ty 1€ véi bién do tin hiéu vao.
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2. Loai s6 thuc hién bdi mach s6 EX-OR, RS Flip Flop v.v... ¢6 tin hiéu ra bién
d6i cham phu thudc do rong xung ngd ra tic 1a phu thuoc sai léch vé pha giita hai tin
hiéu vao.

3. Loai tach song pha 1lay mau.

1/ Bo tach song pha tuong tu:

v, = Asin(wt + 0) V(t) Val1)
— X > LPF [——>

[

Hinh 6.5 Nguyén ly hoat dong cua bo tich séng pha tuong tu

v, = 2cos(wpt + 6))

Bo déi tan hay mach nhan thuc hién nhan hai tin hiéu. Ngd ra clia n6 c6 dién 4p:
V,(t)=Asin[( @, —o, t+(0, -6,)] + Asin[( @, + o, )t+(6, +6,)]

Qua bo loc thong thap LPF, chi con thanh phan tan s6 thap. Khi khéa pha (w,=a,)
c6 V, = Asin (0-0,). Dién ap nay ty 1& véi bién do dién ap vao A va do sai pha 6,=6,-
6,. Néu 6, nho, ham truyén dat clia bo tach séng pha coi nhu tuyén tinh. Dai khoa giGi
han trong /6,/< /2. Ta ¢6 do 1oi tach song pha k4 tinh duogc theo cong thiic:

kg = A (V/radian) y
Asin(6,)
/

0, ?Radian )

Hinh 6.6 Ham truyén dat cia bo tach song pha tuong tu
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2/ Bo tach song pha so:
Dung mach s6 EX-OR, R-S Flip Flop v.v... ¢6 dap tuyén so sanh pha dang:

0, (radian)

L A

Hinh 6.7 Ham truyén dat cta bo tach song pha s6
Dap tuyén tuyén tinh trong khoang |0.|<m/2. D¢ lgi tach séng pha:

ky=Al(m2) =2Alx
Téch song pha s6 EX-OR va déap tuyén:

mlnlE I : >0,
. - . 0 0 @2 =& 21

1 > 0.
i 50 0 271

Dién 4p sai léch bién déi cham V, tai ngd ra bo tiach séng pha so ty 1& v6i do rong
xung ngo ra tuc 1a ty 1& do sai 1éch vé pha 0, (hay tan s tic thoi) ctia hai tin hiéu vao.
6.3.2.2 Loc thong thap LPF

LPF thuong 1a mach loc bac 1, tuy nhién ciing dung bac cao hon dé triét thanh

phan AC theo yéu cau. LPF ¢6 thé & dang mach thu dong hay tich cuc.
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Ngo ra bo tach song pha gobm nhié€u thanh phan f, f, f.-f,, fi+f,, v.v...

Sau LPF chi con thanh phan tan s¢ rat thap (f-f,) dén bo khuéch dai dé diéu khién
tdn s6 VCO bam theo f;. Sau vai vong diéu khién héi ti€p PLL duoc déng bo (khda pha)
fi=f,, tan sO phach (fi-f;)=0. Vong khoéa pha hoat dong chinh xac khi tan s6 vao f,, f;,
thap khoang vai tram KHz tré lai.
6.3.2.3 Khuéch dai mot chiéu

Khuéch dai tin hiéu bién doi cham (DC) sau bo loc thong thap LPF. Do loi
khuéch dai k.

R;

AAAA.
wwww

Rc Rl
— W]

Re

ky=-R¢/ (Rg+r,) k, =-R¢/R,

kA: 1 +Rf/R]

Hinh 6.8 Khuéch dai mot chiéu

6.3.2.4 VCO (Voltage controlled oscillator)

La mach dao dong c6 tan s6 dugc ki€ém sodt bing dién 4p .

Yéu cdu chung ctia mach VCO 1a quan hé giita dIén 4p diéu khién V4 (t) va tan s6
ra f (t) phai tuyén tinh. Ngoai ra mach con c6 do 6n dinh tin s6 cao, dai bién déi cua
tan so6 theo dién 4p vao rong, don gian, dé diéu chinh va thuan lgi cho viéc t6 hop thanh
vi mach (khong c6 dién cam).

Vé nguyeén tic c6 thé ding moi mach dao dong 1a tan s6 dao dong c6 thé bién
thién dugc trong pham vi +10 % + +50 % xung quanh tan s6 dao dong tu do. Tuy nhién

céc bo dao dong tao xung chit nhat dugc sir dung rong rai vi loai nay c6 thé lam viéc
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trong pham vi tan s6 kha rong (tt 1MHz dén khoang 100MHz). Trong pham vi ti
1MHz dén 50MHz thuong dung cac ma\c]h dao dong da hai.

cC

R H C C R

<%X I *V,f,

R R

o V.

!

V.,
Hinh 6.9 Mach VCO tiéu biéu
Hinh 6.9 biéu dién mot mach VCO dao dong da hai tiéu biéu. Khi n6i dau dléu
khién V4 v6i V. thi day 12 mot mach dao dong da hai thong thudng, khi tich ra va dat
dién 4p dIéu khién Vg vao ddu do6 thi tan s6 day xung ra bién thién theo dién dp V.
Cu thé néu V, tang thi thdi gian phong nap clia tu giam do d6 tan so ra tang va ngugc
lai. Ta ¢ dac tuyén truyén dat £ (V) dugc biéu dién nhu hinh 6.10

£, [KHz] \
' Mién lam viéc

i1 =EENE - ENEN-- L0
1.0 f--------

0.9

R P N

»

0 5 Valv]
Hinh 6.10 Dic tuyén truyén dat f (V) tiéu biéu cia VCO

1
()}
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Vi du:

A £, (KHz)

\VO

Dic tuyén truyén dat cia 1 VCO c¢6 dang nhu hinh vé. Khi dién dp vao VCO béang
0, tan s6 dao dong tu do la fy. Khi dién ap diéu khién thay déi mot luong AV, tan so ra
thay d6i mot lugng Af,.
Do loi chuyén déi V to f ctia VCO: k= Af/AV, (Hz/V)
Tan s6 fy & gilta ving tuyén tinh dép tuyén. Vi du khi dién 4p vao thay dai tir 1V
dén —1V, tan so6 tang tir 60KHz dén 140KHz. Do 1oi chuyén doi (hay do nhay k,):
. Af, (60 —140 )KHz

AV [1- (-1)]V

0

= —-40 KHz /V

6.4 UNG DUNG CUR VONG KHOA PHA PLL
6.4.1 Bo tong hop tan sé don

Nhu da dé cap trong cdc chuong trude, trong cdc may phat hoac cdc mdy thu doi
tdn can c¢6 cac mach dao dong c6 thé thay déi tan s6 dé phat hoidc thu cac kénh khic
nhau. Trudc day, ngudi ta thuc hién thay déi tAn s6 mach dao dong LC bing cdch thay
déi gid tri cha L hoac C. Liic do chiing dugc goi 1a cdc mach dao dong c6 thé thay doi
tan s60 VFO (Variable-frequency Oscillators). Tuy nhién, mach dao dong thuong
khong ¢6 do 6n dinh cao trong mot dai tan s6 rong do gia tri ctia L va C thuong thay
d6i theo nhiét do, do 4m va cac tac nhan khdc. Pong thoi ching thudng cong kénh va
gi4 thanh cao.

Viéc str dung thach anh trong mach dao dong c6 thé ting do 6n dinh tin sd dao

dong 1én rat cao, do di tan tuong doi c6 thé gidm dén vai phén triéu trong khoang thoi
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gian dai. Tuy nhién, tdn so cta ching chi c6 thé thay d6i rat nho biang cdch thay doi
cac tu ndi ti€p hoac song song. Nghia 1a n6é khong tao ra dugc cac tan s6 khac biét
nhau.

Nhiéu nim gan day nguoi ta két hop cdc mach dao dong thach anh c¢6 tan s6 6n
dinh vé6i cdc chuyén mach dé tao ra cdc tan s6 khdc nhau cho céc kénh. Tuy nhién, giai
phdp nay ciing ton nhiéu linh kién va gia thanh cao.

Gan day, nguoi ta thi€t k€ va dua vao sir dung cic bo téng hop tin s6 dua trén
nguyén ly vong khoa pha PLL. N6 cang ngay cang phé bién va dugc ding trong hau
hét cac may thu phat hién dai do tinh gon nhe, khong yéu cau do chinh xac co khi cao,
ting dung céc thanh qua ctia cong nghé san xudt vi mach dé nang cao toc do va tinh
chinh xdc cua cdc IC ché tao nén PLL. Dong thoi khi két hop véi thach anh, né c6 kha

nang tao ra dai tan rong, do chinh xac cao, gia thanh thép...

f0 = Nfref

fref Bo tich séng

LPF VCO
pha

\ 4

\ 4

fo/N

A

B0 chia lap trinh dugc
Hinh 6.11 Bo tong hop tan s don
Bo tong hop tan s6 don duoc thiét k& bang cach dua tin hiéu chuin tir dao dong
thach anh vao so pha mot mach PLL ¢6 bo chia lap trinh dugc nhu hinh 6.11. Khi PLL

. . N . fuco . N 3x A
thuc hién khod pha, thita co f, = Suy ra f,., =Nf _ = f . Vidubd dém lap
N

ref

trinh 74192.

Diéu nay c6 nghia la khi ta thay doi N tir bo chia s& nhan dugc cdc tin so ra khic
nhau. Hé s6 N c¢6 thé duoc chon gi4 tri khdc nhau bang céch thay déi dién 4p mot vai
chan ctia IC chia. Do d6 bo tong hop tan s6 nay c6 thé dugc diéu khién dé dang nho
mdy tinh hodc diéu khién tir xa. Pong thoi, giam duoc gid thanh va do phic tap so véi

céc bo tong hop tan so s dung L,C trude day.
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Khuyét diém duy nhét ctia mach nay 1a né chi tao ra céc tin s6 bang boi so cla

tan s6 chudn , = nf . Chang han, khi f,,=100KHz thi mach s& tao ra dugc cac tin s¢

bang boi s6 cua 100KHz. Diéu nay phit hop vé6i chuong trinh phéat quang ba FM trong
d6 khoang cach gitta cdc kénh biang 200KHz. Trong khi d6, né khong phit hop véi
chuong trinh phat quang ba AM trong d6 khoang cach kénh la 10KHz (thach anh
khong thé dao dong duéi tan s6 100 KHz)
Budc thay ddi tan so t6i thi€u goi 1a do phan giai clia bo téng hop tan so.

Pé khac phuc, ngudi ta st dung mot bo chia c6 dinh dé chia nho tin s6 chuin
truée khi dua vao bo tich séng pha nhu hinh vé.

f

ref

- Q > X > LPF > VCO

TA

A 4

A 4

Dao dong thach B0 chia
anh c0 dinh

N

Bo chia lap trinh

Hinh 6.13 Bo tong hop tin s6 ¢6 tan s6 ra thap

Vi du: Hay thiét k€ bo tong hop tan s6 PLL st dung thach anh 10MHz sao cho né tao
ra dai tan s6 phat quang ba AM tir 540 KHz dén 1700KHz.

Bo téng hop tdn s6 duoc biéu dién nhu hinh 6.13. Vi khoang céch kénh trong
thong tin AM la 10KHz nén ta thiét ké f,,.=10KHz. Lic d6 khi N tang hoac giam 1 don
vi thi tn s6 diu ra s& chuyén dén kénh ké can. Tur do, ta tinh dugc hé s6 Q nhu sau:

f 10 MHz

0osc

Q=5 = 1000
f 10 KHz

ref

Ti€p dén, ta xdc dinh dai thay doi ctia N. Khi thay d6i N 1 don vi thi tdn s6 ra thay d6i
twong ung 1 kénh. Tir d6, ta c6 thé xdc dinh gid tri N dé€ tao ra tin so bat ky trong dai

f, 540 KHz

tan AM. Chéang han, tai tin s6 thap nhat clia bang tin: N = = = 54
f 10 KHz

ref

S PR f, 1700 KHz
tai tan sO cao nhat cua bang tan: N = =
f 10 KHz

=170
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6.4.2 Giai dieu ché FM

Néu PLL khéa theo tan s6 tin hiéu vao, dién 4p ngd vao VCO ty 1é v6i do dich tan
s6 VCO ké tir fy. Néu tan s6 vao thay déi, dién dp diéu khién VCO dich tuong iting
trong khoang déng chinh B, .

Néu tin hiéu vao 1a diéu tin, dién 4p diéu khién VCO chinh 12 dién 4p giai diéu
ché FM. PLL dung dé tdch séng FM dai hep hoac dai rong véi do tuyén tinh cao. Gia
str dién 4p ra bo tach séng pha cuc dai la V,, dién 4p ngd vao VCO la k,.V,, do di tan
cuc dai: Ao, = KokaVy, ko:1a do loi VCO.

Ky
vi(t) Phase LPF Vie V(D)
= Detector —
A
ko
VCO
Hinh 6.14

Daéi khoa B = 2A®,,,« = 2.kokAV,. Dai khéa hay con goi l1a dai dong bo phai 16n
hon d¢ di tan cua tin hiéu vao.

FM/IF input 1

Cp, Deemphasis
N R !
G == Te Giai dié
C "
ve e J T F] ]

NE 560

SR N S R R .
o VCO
output

Hinh 6.15 PLL giai dieu ché€ FM (IC NE 560)
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Giai diéu ché FM dung PLL thuc hién bang cach cai dat tan s6 dao dong tu do fy
bang tin s6 trung tam tin hiéu FM ngd vao c6 bién do khong d6i. Trong nhiéu ung
dung cu thé, trudc tdch séng pha PLL c6 mach khuyéch dai — han bién do.

Vi du: IF=10,7MHz c6 c, - SRR
f

N

Bang thong (PLL) chon loc tin hiéu sau LPF: 15KHz

6

13,3.10 -
-~ _ 887 PF

Chinh giam t = 75us

Dai khéa va ngudng do nhay:

Dién trd R, diéu chinh dai khéa va ngudng do nhay NE560. Miic tin hiéu dién ap
nho nhat ngd vao VCO ma PLL khoa pha goi 1a ngudng do nhay.
B, = +15% fy trong khi FM phat thanh c6 d¢ di tdn £75KHz hay 1% fy (10,7MHz). Dé

T T 12.100° 12.10°
giam giai khoa, tdng gia tri R, = =

= =875 Q
RF -1 15 -1

(RF biéu thi do giam dai khoa tir 15% con 1% hay bang 15)
6.4.3 Giai dieu ché FSK

FSK- dang dic biét tin hiéu FM, chi c6 hai tan s6 di€u tan. Giai diéu ché FSK lién
quan dén tach (giai ma) tin hiéu quay s6 dién thoai nit nhan va truyén tin hiéu s6 FSK.
Ng6 ra ctia PLL dung cho giai dieu ché FSK 1a hai mdc dién ép.

Gii dié

FSK ché FSK

input Phase
———> Detector LPF < ke

dVAYAY I

A

\ 4

VCO

A

Hinh 6.16 Giai diéu ché FSK dung PLL
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6.4.4 Pong bo tan so6 ngang va doc trong TV

f Phase f,=f
syn 0
Detector LPF vco

Hinh 6.17 mach déng bo tan s6 ngang va doc
6.4.5 Giai diéu ché AM

Tin hiéu AM c¢6 dang V(1) = V,[1+m(t)]coswyt. Trong d6 tin hiéu diéu ché
thap m(t) = V ,cosw,t c6 thé dugc giai diéu ché bang cdch nhan vdi tin hiéu séng mang
Vio(t) =Acos(ayt + 6))

V u(t) V(t) V(1)

X LPF
—_— ——>

N V. o(t) = Acos(m,t + 6,)
V(t) =V (t).V,o(t) =V o[ 1+m(t)]cos oyt Acos( ayt + 6))

V,, ALL+ m(t)]
V(t)= , [cos @, + cos( 2wt + 6, )]

Qua LPF con thanh phan tan s6 thap & ngd ra

V., A
V,(t)= [1+m(t)] cos @,
2
V(t) ty 1& v6i m(t) tic 1a ty 1& vé6i tin hiéu gidi diéu ché AM. Day Ia kiéu tach
séng AM truc ti€p khong can daéi tan, c¢6 uu diém khong dung trung tin, khong cin
chon loc tan s6 anh. D€ bién do tin hiéu ra 16n nhat thi géc pha 0, phai bang 0, dao

dong noi V,o(t) phai khoa pha v6i séng mang, ki€u giai diéu ch€ nay con goi 1a tich
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séng dong bo hay tach séng nhit quan (coherent Detector), c6 chat lugng hon tich

song khong nhat quan khi ty s6 S/N nho.

Phase DC
Detector LPF Amp.
A
< vCO
\ 4
Vam(®) V()
X LPF |————m

Hinh 6.18 Giai diéu ché AM
6.4.6 Suir dung trong FM Stereo
6.4.6.1 So do khoi may phat FM Stereo

KPL + BPF
(@ ==

Kb bao + BPF Decan
ph a bang

Ddog Chia
fSC 2
KD Tang Ddog Nhan Kb Loc j

— dién : A Cao .
khg chinh tan tan hai

AFC Ddog @
Chuan

Hinh 6.19 So d6 khoi mdy phat FM Stereo

i
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Thanh phan trong timg khoi:

L+R: FM mono

(L-R)DSB: FM Stereo

(L-R)DSB duoc diéu ché can bang triét song mang (diéu bién nén SAM) nhd mot
song mang phu fsc=38KHz.

Séng bdo: dé thong bido cho mdy thu biét dugc chuong trinh dang nhan 1a Mono
hay Stereo.

Néu khong c6 séng bao thi chuong trinh dang nhan 1a FM Mono

Né&u c6 song bao thi chuong trinh dang nhan la FM Stereo. Néu chat lugng song
FM Stereo chat lugng kém thi séng bao s€ khoa dudng giai ma FM Stereo va may thu
lam viéc nhu khi thu chuong trinh FM Mono.

Nguoi ta thuong sit dung phuong phdp PLL dé€ tao su dong bo cta fsc giita may
phat va mdy thu dé may thu thuc hién dugc qua trinh giai ma FM Stereo tai may thu.

Ngoai ra con ¢6 tin hiéu goi 1a song thué bao tan s6 f=67KHz

Hoat dong cua mach:

Tin hiéu tir 2 micro L va R s& duoc 2 tang khuéch dai micro nang bién do. Mach
cong thir nhat cong 2 tin hiéu L va R cho ra tin hiéu L+R danh cho may thu FM Mono.

Tin hiéu (L+R) sau d6 di qua mach loc bang thong dé loc 14y tin hiéu c6 dai tan
s0 tir 30Hz dén 15KHz va dua vao mach cong téng hop.

Trong khi d6 bo cong that 2 s€ cong tin hiéu L va tin hiéu R sau khi da dao pha
180° dé€ tao ra tin hiéu (L-R), sau d6 qua mach loc bang thong dé loc 1ay tin hiéu trong
dai tan tir 30Hz dén 15KHz. Tin hiéu nay dugc dua qua mach diéu ché can biang véi tan
s6 séng mang phu fsc = 38KHz (bang dao dong thach anh) ding cho mdy thu FM
stereo.

DPoéng thoi dao dong séng mang phu fsc = 38KHz duoc chia doi va han bién dé tao
thanh séng bdo ¢6 tan s6 fps = 19KHz dé cho may thu biét duoc chuong trinh dang thu
1a FM stereo hay mono.

Ba tin hi¢u (L+R), (L-R)DSB va fps=19KHz duogc bo cong thtt 3 tao thanh tin
hiéu téng hop. Qua tang khuéch dai va ting dlén khdng nhiam thay doi dién dung tuong
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duong, sau d6 né duoc vao tang dao dong séng mang chinh dé bién déi thanh tin hiéu
FM, qua bo nhan tin, Khuéch dai cao tan, loc hai dé€ laoi bo cdc hai bac cao. Cubi cing
duoc dua ra anten dé biic xa ra anten truyén trong khong gian va dén may thu.

Bo AFC nham so sanh giita tan s6 dao dong chuin va tin s6 séng mang chinh dé
luon luon 6n dinh tin s6 clia séng mang chinh nhim nang cao chat luong cta dai phat.

6.4.6.2 Phé cua tin hiéu FM Stereo

A
100% N
] I i R | ]
10% |---f----------- H ¢
30Hz 19KHz 37.97KHz 53KHz  67KHz .
15KHz ~ 23KHz 38,03KHz

Hinh 6.20 Phd cua tin hiéu FM Stereo

6.4.6.3 So do khoi may thu FM Stereo

Mach AFC c6 nhiém vu tao ra tin s6 dao dong fsc = 38KHz va kiém soat chodao
dong chay diing tin s6 va pha cta dai phat dé dua vao mach giai ma FM Steero. Tin
hiéu séng bdo fps=19KHz vira dé bdo cho mdy thu biét dugc dai dang phat 12 FM
Stereo hay mono va glti dén mdy thu dé kiém soat tin s6 dao dong fsc=38KHz & mdy
thu chay ding véi tan s6 va pha cta dai phat.
Hoat dong cua mach:

Tin hiéu FM stereo s€ dugc bo tach séng FM Mono tach ra tir tin hiéu trung tan.
D6 1a tin hiéu FM stereo téng hop gom 4 thanh phan: (L+R), (L-R)DSB, 19KHz va
67KHz.

+ Tin hiéu FM stereo téng hop (L+R) sau d6 qua mach loc bang thong c6 tan so

tir 30Hz dén 15KHz dé€ tao lai tin hiéu (L+R) va dua vao khoi ma tran.
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+ Tin hiéu t6ng hop qua mach khuéch dai bang thong, thudng 1a mach cong
hudng dé€ 14y thanh phan(L-R)DSB stereo va dua vao bo giai ma FM stereo.

| KD Tron || KB KD Kb Téch

™| Ceotdn tin [T TTI TT2 TT3 e

i Dao i

: dong |
| Loc Bg (L+R) i i | Tién KDCS i
: thong i ™ Kb L L |
i (L-R) 153 |
i LocBg | (L-R)DSB Gidi ma l Ma | 5
| thong FM tran 1 :
! Stereo : — ! |
! | 12R !
i Loc X2 fisc | 1| Tién KDCS |
! déi hep 38KHz = KPR R |
i Loc i
: 67KHz [—>

Hinh 6.21 So d6 khoi may thu FM Stereo

+ Tin hi¢éu séng bdo fps=19KHz ciing duogc tich ra nho bo tich séng 19KHz,
thuong 1a mach loc dai hep chi cho qua tin hiéu hinh sine tan s6 19KHz. Sau d6 né
dugc nhan doi tdn s6 dé phuc hoéi lai song mang phu fsc=38KHz dua vao nguyén tic
hoat dong cua vong khod pha PLL.

+ Ngoai ra tin hiéu séng bdo ciing s& diéu khién dén bdo dé cho mdy thu biét dugc

chuong trinh dang thu la FM stereo hay mono.
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+ B0 giai ma FM stereco nhan hai tin hiéu (L-R)DSB va séng mang phu
fsc=38KHZ dé tao ra tin hiéu (L-R) tai dau ra. Sau d6, dua vao khoi ma tran, két hop
v6i tin hiéu (L+R) dé tao ra tin hiéu L va R, qua 2 mach khuéch dai am tdn va phét ra &
2 loa riéng ré, tao thanh tin hi¢u FM stereo.

6.4.6.4 Ung dung PLL trong viéc giai ma FM Stereo

Ve
C
Chia Chia Piéu
2 2 khién KbL
VCO Téch Téch Giaima [LR) M
76KH . song FM N
’ }S)(})li 19KHz stereo tran
Séng bao N
fps=19KHz (L-R)DSB KBR
| Kb (L+R)
dém

Hinh 6.22 So d6 khoi mach giai ma FM Stereo st dung PLL

Khoda K d¢ md va khod nguén cung cép cho mach giai ma FM Stereo. Trong
truong hop thu chuong FM Mono hoac chuong trinh FM Stereo nhung chét luong kém
khong dat yéu cau thi khod K s& khéa khong cho nguon V. cung cap dién dp cho

mach giai ma FM Stereo, han ché& nhiéu.
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