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tré thtr ba trong khdi lam tré & thoi diém dinh trude cua tin hiéu tha hai, va xuét ra cac tin
hiéu dugc 1y mau.
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Linh vie k§y thuit dwgc dé cip
Sang ché lién quan dén linh vuc cong nghé vong khéa pha, va cu thé

13, n b6 bién dbi thoi gian sang sb trong vong khéa pha.

Tinh trang ky thuit cia sang ché

Vong khéa pha (Phase-locked loop, PLL) 13 cong nghé dé trién khai,
bang céch st dung nguyén 1y didu khién phan hdi, viéc hiéu s6 pha gifra
hai tin hiéu van khong dbi. Ching han, d6i véi hai tin hidu: tin hiéu thir
nhét va tin hiéu thir hai, hiéu s6 pha dich gitta hai tin higu c6 thé dugc tao
thy ¥, ttc 13, khoang thoi gian dich giita thoi diém cu thé ciia tin hiéu thi
nhat va thoi diém dinh trudce cua tin hidu tht hai duogc tao, va hidu ) pha-
hién tai gitra hai tin hiéu dugc do thay, tirc 13, khoang thoi gian hién tai
giitta thoi diém cu thé cua tin hiéu thir nhat va thoi diém dinh trude cla tin
hiéu thir hai dugc do théy; va khi tin hiéu thtr hai duogc st dung lam tin
hiéu chuén, pha cia tin hiéu thi nhét c6 thé duoc diéu khién theo khoang
thoi gian dich va khoang thoi gian hién tai, dé khoa khoang thoi gian gitra
thoi diém cu thé cua tin hiéu thr nhit va thoi diém dinh trude cia tin higu
thit hai, tac 13, hiéu sd pha gitra hai tin hi€u dugc khoa.

Trong vong khoa pha, thiét bi dugc st dung dé do hiéu sb pha hién tai
gira hai tin hiéu, tac 13, dé do khoéang thoi gian hién tai giita thoi diém cu
thé cua tin hiéu thir nhit va thoi diém dinh trudce cia tin hidu thir hai 13 bo
bién dbi thoi gian sang s (Time-Digital Converter, TDC). TDC theo giai
phép k¥ thuét d3 biét duoc thé hién trén Fig.1, chi yéu gdm khéi 1am tré
101 ma tin hiéu th& nht duge dua vao va khéi 14y miu 102 ma tin hiéu
thir hai dugc dua vao, trong d6 & tin hiéu thu nhét va tin hiéu thi hai, tin
hiéu thir hai 13 tin hiéu chudn. Cu thé 1a:

khéi 13m tr& 101 gdém nhiéu bd 13m tré cé cling khoang thdi gian 1am
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tré duge méc ndi tiép, va duoc tao ciu hinh dé 1am tr& tin hiéu thr nhit,
trong d6 khoang thoi gian 1am tré ctia khéi 1am tré 101 16n hon chu ky
ctia tin hiéu thi nhit; va

khéi 14y mau 102 dugc tao cAu hinh dé: thuc hién 14y miu trén cac tin
hiéu d4u ra D(1), D(2), ..., D(n) ctia c4c bd 1am tré trong khéi 1am tr& 101
& thoi diém dinh trude cua tin hiéu thir hai, va xuat ra cdc tin hiéu duoc
14y miu Q(1), Q(2), ..., Q(n); trong d6 chubi nhi phan Q[1:n] duoc tao
béi céc tin hiu duoc 14y mau duoc xuét ra boi khéi 14y mau 102 mang
thong tin vé& khoang thdi gian giita thdi diém bién ting/thdi diém bién
gidm cla tin hiéu thir nhat va thoi diém dinh trude cla tin hiéu tha hai,
ttrc 13, mang thong tin v& hiéu s pha giita hai tin hiéu.

Gia sir rang khoang thoi gian 1am tré ciia bd 1am tré 13 t1 va chu ky
ctia tin hiéu thir nhat 13 T1=8t1, khéi 13m tr& 101 cin bao gdm it nhit tam
b6 1am tr, ching han, c6 thé gdm mudi bd 13m tré. Tin hiéu tha nhét, tin
hiéu thtr hai, va céc tin hiéu dau ra D(1), D(2), ..., D(10) ctia mudi bd
1am tr& duogc thé hién trén Fig.2, trong doé tat ca céc tin hiéu diu ra cua
mudi bd 1am tré ciing huéng véi hudng cia tin hiéu thir nhit. Néu thoi
diém dinh trudc cua tin hiéu thir hai cu thé 13 thoi diém bién ting cua tin
hiéu thtr hai, khéi léy mau 102 thuc hién léy mau trén céc tin hiéu dau ra
ctia mudi bo 1am tré trong khdi 1am tré 101 & thoi diém bién ting cia tin
hiéu thir hai. Nhu dugc thé hién trén Fig.2, & thoi diém bién tang cua tin
hiéu thir hai, cdc tin hiéu ddu ra D(1) va D(2) cta cac bd 1am tré & mirc
cao, D(3), D(4), D(5), va D(6) & mirc thap, va D(7), D(8), D(9), va D(10)
& muc cao. Do vay, chudi nhi phan Q[1:10] dugc tao bai cac tin hiéu
dugc 1dy mau Q (1), Q(2), ..., Q(10) duoc xuét ra boi khéi 14y mau 102 13
0011110000. Chudi nhj phan mang thong tin vé cic khoang thoi gian gifta
thoi diém bién ting cua tin hiéu tht hai va thoi diém bién ting cia tin
hiéu thir nhit, va giita thoi diém bién ting cua tin hiéu thir hai va thoi

diém bién giam cua tin hiéu thir nhit. Bit thir nhit trong chudi 13 “0”. Bit
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thir ba nhay sang “1” sau khoang thoi gian cia hai bo 1am tré tir bit thir
nhét, chi bdo ring khoang thdi gian giita thoi diém bién ting cua tin hiéu
thir hai va thoi diém bién giam cua tin hidu thir nhét trude va gin nhét véi
thoi diém bién ting cta tin hiéu thtr hai 13 khoang thoi gian cta hai b
1am tré, tic 13, 2t1; va bit thir bay nhay lai sang “0” sau khoang thdi gian
clia sau bd 1am tré tir bit thir nhét, chi bao ring khoang thoi gian gitra thoi
~ diém bién ting cua tin hiéu thir hai va thoi diém bién ting ctia tin hiéu thi
- nhét truéc va gin nhét thoi diém bién ting cia tin hiéu thir hai 13 khoang
thoi gian ctia sau bd 1am tré, tic 13, 6t1.

RO rang 1a, d§ chinh xdc do ctia TDC hién tai tuy thudc vao khoang
thoi gian lam tré t1 cta bd 1am tré trong khéi 1am tré 101. Néu b6 lam tré
c6 khoang thoi gian 1am tré trong dbi nhé duge str dung, doi héi sé luong
16m bd 1am tré, tac dong tich Iy cta céc 161 trén céac bd 1am tré tuong dé6i
16n, va rat kho trién khai TDC; do vy, b 1am tré c6 khoang thoi gian
1am tr& tuong dbi 16n cin dugc st dung, khién do chinh x4c do twong dbi
thip ctia TDC hién tai, do vAy d6 chinh xac khéa pha ctia vong khéa pha

cling twong dbi thap.

Ban chat ky thuit cia sang ché

Céc phuong 4n thuc hién sang ché @& xuét b6 bién d6i thoi gian sang
s6 trong PLL, dé giai quyét van d& 1a do chinh x4c khéa pha cta PLL
tuong ddi thp.

Theo khia canh thir nhit, TDC trong vong khoéa pha dugc dé xuét,
g6m khéi 1am tré ma tin hiéu thr nhit dugc dua vao va khéi 1ay miu ma
tin hiéu tha hai dugc dua vao, trong do:

khéi 1am tr8 gdm chudi 1am tré thir nhét, chudi 1am tr& thi hai, va
chudi 1am tré thir ba 14n lugt duge mic nbi tiép, va dugc tao chu hinh dé
1am tr& tin hiéu thir nhét, trong d6 chudi 1am tré thir nhat gdm it nhit mot

b6 1am tré thtr nhét, chubi 1am tré thir hai gdm it nhit ba bo lam tré thir
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hai, -chudi 13m tr& thtr ba gdm it nhit mo6t bd 1am tré thir ba, va khoang
thoi gian 1am tré ctia bd 1am tré thir nhét va khoang thoi gian 1am tré cia
b6 1am tré thir ba 16n hon khoang thoi gian 1am tré cia bo 1am tré thir hai;
va

- khéi 14y miu duoc tao cAu hinh dé: thuc hién léy mau trén cac tin hiéu
d4u ra cta c4c bd 1am tré thi nhat & chudi lam tré thit nhat, cc b lam tré
thit hai & chudi 1am tré thir hai, va cac bd 1am tré tha ba & chudi 1am tré
thir ba trong khéi 1am tré & thoi diém dinh trude cta tin hiéu thi hai, va
xuét ra cac tin hiéu duoc 14y mau.

Dua vao khia canh thit nhét, theo c4ch thirc trién khai kha thi thi nhat,
trong khéi 1am tré, khoang thoi gian 1am tr& ctia chudi 1am tr3 thit hai 16n
hon gia tri dinh - dinh cua bién dong cua tin hiéu dugc xuét ra boi PLL
trong trang thai chay vong ma; va

khoang thoi gian 1am tré cta khéi 1am tré 16n hon chu ky caa tin hidu
thir nhét.

‘Duya vao khia canh thr nhét hodc c4ch thic trién khai kha thi thir nhat
ctia khia canh thir nhét, theo cch thirc trién khai kha thi thir hai, trong
khéi 1am tr8, khoang thoi gian 1am tré ctia chudi 1am tré thir nhat turong tu
nhu khoang thdi gian 13m tré ctia chudi 1am tré thi ba; hodc

khoang thoi gian 1am tré ctia chudi 1am tré thir nhat khac vé6i khoang
thoi gian 1am tré cia chudi 1am tré thi ba.

Duya vio khia canh thit nhét, c4ch thirc trién khai kha thi thir nhét cia
khia canh thir nhat, hodc cach thtic trién khai kha thi tht hai ciia khia
canh thir nhét, theo cach thirc trién khai kha thi thi ba, trong khdi 1am tré,
khoang thoi gian 1am tr8 ctia bd 1am tré tht nhit trong chudi 1am tré thir
nhit va khoang thoi gian 1am tré ctia bo 1am tré thit ba trong chudi 1am tré
thir ba tir 4 dén 10 14n khoang thoi gian 1am tré ciia bd 1am tré th hai
trong chudi 1am tré thit hai.

Dua vao khia canh thir nhit, cach thic trién khai kha thi thir nhét cua
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khia canh thtr nhét, cach thire trién khai kha thi thir hai ctia khia canh thir
nhét, hodc cach thirc trién khai kha thi thir ba ctia khia canh thi nhét, theo
cach thirc trién khai kha thi thir tu, trong khdi 1am tré, khoang thoi gian
13m tr& ctia bd 1am trd thir nhét trong chudi 1am tré thir nhat twong tw nhur
khoang thoi gian 1am tré cta bo 1am tré thi ba trong chudi 1am tré thit ba;
hoac |

khoang thoi gian 1am tré ctia bd 1am tré thir nhat trong chudi lam tré
thtr nhit khac véi khoang thoi gian 1am tré cta bd 1am tré thi ba trong
chudi 1am tré thi ba.

Dua vao khia canh thir nhét, cach thirc trién khai kha thi thir nhit cta
khia canh thir nhét, cach thic trién khai kha thi th hai cia khia canh thix
nhét, cach thuc trién khai kha thi thir ba cta khia canh thir nhét, hoic cach
thire trién khai kha thi thir tu ctia khia canh thé nhét, theo cach thirc trién
khai kha thi thir ndm, trong khéi 1am tré, sb luong bo tré tha nhét trong
chudi 1am tr& thir nhét twong tu nhu sé lugng bd tré thir ba trong chudi
1am tré thir ba; hoic

s6 luong bd tré thir nhét trong chudi 1am tré thir nhat khac vdi sd
~ lugng bd tré th ba trong chudi 1am tré thit ba.

Dua vao khia canh tht nhét, cach thirc trién khai kha thi thir nhit cta
khia canh th nhét, cich thirc trién khai kha thi thi hai cua khia canh thi
nhét, cach thic trién khai kha thi thir ba cia khia canh thir nhét, cach thic
trién khai kha thi tht tu cia khia canh thir nhit, hoic cach thic trién khai
kha thi tht nim cta khia canh thir nhét, theo cach thirc trién khai kha thi
thir séu, trong khdi 1am tr&, bd 1am tré thir nhét trong chudi 1am tré thi
nhét vi/hoic bd 1am tré thir ba trong chudi lam tré thir ba 1a cic bo dao
pha.

Dua vao khia canh thir nhét, cach thirc trién khai kha thi thi nhét ca
khia canh thir nhét, cich thirc trién khai kha thi thit hai cta khia canh thtr
nhét, cach thuc trién khai kha thi thir ba cia khia canh thir nhét, cach thirc
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trién khai kha thi thtr tur ctia khia canh thir nhat, cach thirc trién khai kha
thi th&r nim cua khia canh thi nhét, hodc cach thirc trién khai kha thi tha
sau ctia khia canh thir nhét, theo cach thirc trién khai kha thi thi bay,
trong khéi 1am tré, bo 1am tré thr hai trong chudi 1am tré thir hai 13 bd
1am tré RC. _

Dya vao khia canh thit nhat, cach thic trién khai kha thi tht nhit ciia
khia canh thir nhét, cach thic trién khai kha thi tha hai cia khia canh thir
nhét, cach thitc trién khai kha thi thit ba ctia khia canh thit nhét, céch thic
trién khai kha thi th tu cta khia canh thr nhéit, cach thtc trién khai kha
thi th nim cta khia canh thir nhat, cach thirc trién khai kha thi thi sau
cuia khia canh tht nhit, hodc cich thirc trién khai kha thi the bay cua khia
canh thtr nhét, theo cich thirc trién khai kha thi ther tdm, khéi 14y mau
gém nhiéu bd kich hoat; trong khéi 1am tré,_ mdi bo tré thir nhét trong
chudi 1am tré thir nhit, mi b6 tré thir hai trong chudi 1am tré thir hai, va
mdi bo tré thir ba trong chudi 1am tré thit ba theo phép twong img mat -
mot véi cac b kich hoat trong khéi 14y mau; va

mdi bd kich hoat thuc hién, & thoi diém dinh truée cia tin hiéu thir hai,
14y mAu trén tin hiéu diu ra cia bd 1am tré thir nhit, bd 13m tré thir hai,
hodc bo 1am tré thir ba twrong mg vdi bd kich hoat, va xuét ra tin hiéu
duoc 1ay mau; va d6i véi mbi bd kich hoat, khi tin hiéu d4u ra ctia bd 1am
tré tht nhit, bd 1am tré thir hai, hodc bd 1am tré thr ba tuong Ung vai bod
kich hoat theo hudéng tuong tu véi hudng cia tin hi€u tha nhét, tin hiéu
duoc 14y mau dugc xuét ra tir dau ra khong dao cia bd kich hoat, va khi
tin hidu d4u ra cta by 1am tré thir nhat, bo 1am tré thit hai, hogic b 1am tré
thir ba tuong tng véi b kich hoat theo hudng dao véi hudng cua tin hiéu
thtr nhét, tin hiu dugc 14y mu duoc xuit ra tir ddu ra dao cta bd kich
hoat.

Theo khia canh thir hai, TDC trong PLL dugc dé xuit, gdm khéi 1am

tré ma tin hiéu thr nhat dugc dua vao va khoi lay mau ma tin hi€u tha hai
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dugc dua vao, trong do:

khéi 1am tré gém chudi 1am tré thir nhit va chudi 1am tré thi hai duoc
méc nbi tiép, va duoc tao ciu hinh dé 1am tré tin hiéu thi nhat, trong d6
chudi 1am tré thtr nht gdm it nhat mét bd 1am tré thir nhét, chudi 1am tré
thir hai gbm it nhit ba b 1am tr& thi hai, va khoang thoi gian 1am tr& cia
bo 1am tré thir nhat 16n hon khoang thoi gian 1am tré ctia bo 1am tré tha
hai; va

khéi léy mAu dugc tao ciu hinh dé: thuc hién léy mau trén cac tin hiéu
dAu ra cia cdc bd 1am tré thir nhét & chudi 1am tré thir nhat va céc bo 1am
tré thir hai & chudi 1am tr& thir hai trong khéi 1am tré & thoi diém dinh
truGe cia tin hiéu thi hai, va xuét ra cac tin hiéu dugc 14y mAu.

Dua vao khia canh thir hai, trong khéi 1am tr8, khoang thoi gian 1am
tré ctia chudi 1am tr& thit hai 16n hon gia tii dinh - dinh cta bién dong cia
tin hiéu dugc xuét ra béi PLL trong trang thai chay vong mé; va

khoang thoi gian 1am tré cta khéi 1am tré 16n hon chu ky cia tin hiéu
thir nhét.

Dya vao khia canh thr hai hogc cach thirc trién khai kha thi thir nhit
clia khia canh tht hai, theo cach thirc trién khai kha thi thit hai, trong khéi
1am tr8, khoang thoi gian 1am tré cia bo 1am tré thir nhit trong chudi 1am
tré thir nhét 13 tir 4 &n 10 14n khoang thoi gian 13m tr& cta bo 1am tr& thi
hai trong chudi 1am tré thi hai.

Duya vao khia canh thir hai, cach thirc trién khai kha thi thir nhat cta
khia canh thir hai, hodc cach thirc trién khai kha thi thi hai cta khia canh
thir hai, theo cach thirc trién khai kha thi thir ba, trong khéi 1am tré, bd
13m tr& thr nhat trong chudi 1am tr& thir nhét 12 b6 dao pha.

Duya vio khia canh thit hai, c4ch thirc trién khai kha thi thi nhat cua
khia canh thir hai, cach thtrc trién khai kha thi thir hai cta khia canh thé
hai, hodc cch thtc trién khai kha thi thi ba cta khia canh thir hai, theo

cach thire trién khai kha thi thir tu, trong khéi 1am tré, bo 1am tré thir hai
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trong chudi 1am tr& thi hai 12 b5 1am trd RC.

Dua vao khia canh thir hai, cach thirc trién khai kha thi thir nhit cua
khia canh tht hai, cich thirc trién khai kha thi thr hai cia khia canh th
hai, cach thirc trién khai kha thi th& ba ctia khia canh thir hai, hodc cach
thtrc trién khai kha thi thir tu cta khia canh thit hai, theo cach thic trién
khai kha thi thtr ndm, khéi 14y mAu gdm nhiéu b kich hoat; trong khéi
13m tr&, mdi bo tr& thi nhit trong chudi 1am tré thir nhét va mbi bg tré thu
hai trong chudi 13m tré thir hai theo phép tuong tmg mdt - mot véi cac bd
kich hoat trong khéi 14y mau; va

mdi b kich hoat thuc hién, & thoi diém dinh trude cia tin hidu thir hai,
14y mAu trén tin hiéu dau ra ctia bd 1am tré thir nhit hodc bd 1am tré thi
hai tuong Ung véi bo kich hoat, va xuét ra tin hiéu dugc léy mau; va d6i
v&i mbi b kich hoat, khi tin hiéu dau ra cia bd 1am tré thir nhat hodc bo
l1am tré tht hai tuong Gng v6i bo kich hoat theo huéng tuwong tu véi
hudng cua tin hiéu thir nhét, tin hiéu dugc léy mau dugc xuét ra tir dau ra
khong dao cta bo kich hoat, va khi tin hiéu dAu ra cia bd 1am tré thir nhét
hodc bd 1am tré thir hai twong ng véi b kich hoat theo hudng dao véi
huéng cua tin hiéu thir nhét, tin hiéu dugc 14y miu dugc xut ra tir dau ra
dao cta bo kich hoat.

Theo TDC trong PLL theo khia canh thtr nhat va TDC theo PL theo
khia canh thi hai, khdi 13m tr& 13m tr& tin hiéu thir nh4t gdm chudi 1am tré
thr nhét, chudi 1am tré thr hai, va chudi 1am tré th& ba 1an luot dugc mic
nbi tiép, trong d6 ca khoang thoi gian 1am tré cia bd 1am tré thir nhét
dugc bao gdm trong chudi 1am tré thir nht va khoang thoi gian 1am tré
ctia bd 13m tré thir ba duoc bao gdm trong chudi 1am tré thir ba 16n hon
khoang thoi gian 1am tr& ctia bd 1am tré thir hai duoc bao gdm trong chudi
lam tr8 thi hai, tic 13, ca chudi 1am tré thi nhit 13n chudi 1am tré tht ba
sir dung bo 1am tré c6 khoang thoi gian 1am tré twong ddi 16n, sao cho sb

luong bd 1am tré trong khoi 1am tré c6 thé duoc giam, va dé trién khai bd
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bién ddi thoi gian sang sb; va chudi 1am tré thit hai sir dung bo 1am tré cé
khoang thoi gian 1am tré twong doi nhd, sao cho d6 chinh xac do clia bd
bién d6i thoi gian sang s6 c6 thé dugc cai thién, va d§ chinh x4c khoa pha

cua PLL con dugc cai thién.

MO ta vin tit cdc hinh vé

Céc hinh v& dugc d& xuét d& hidu sang ché, va ching tao nén mot
phan cua tng dung. Céc hinh v&, theo cac phuong 4n thuc hién sang ché,
duoc sit dung d8 giai thich sang ché, va khong gi6i han & sang ché. Trong
céc hinh v& nay:

Fig.1 12 so d6 cua TDC theo giai phap k¥ thuat d3 biét;

Fig.2 1a so dd cta nguyén 1y TDC theo giai phap k¥ thuat da biét;

Fig.3 12 so d 1 ctia TDC theo phuong 4n thuc hién thir nhit ciia séng -

- ché;

Fig.4 1a so dd 2 ctia TDC theo phuong 4n thyc hién thir nhat ciia séng
ché;

Fig.5 13 so d6 ctia nguyén 1y cia TDC theo phuong 4n thuc hién thir
nhét cta sang ché; va

Fig.6 1a so d cta TDC theo phuong an thuc hién thir hai cta sang

ché.

MO ta chi tiét sang ché

Pé d& xuét giai phap trién khai dé cai thién d6 chinh x4c khéa pha ctia
PLL, cic phuong 4an thuc hién sing ché d& xuit TDC trong PLL. Phéan
sau mo ta cac phuong 4n thuc hién sang ché dya vao cac hinh vé& trong
ung dung. Nén hiéu réng, cac phuong an thuc hién 14y 1am vi du dugc mo
ta & diy chi duoc sir dung dé mo ta va gii thich sang ché, nhung khéng
nhdm gi6i han sang ché. Ngoai ra, trong truomg hop khong xuét hién

xung dot, cac phuong an thuc hién sang ché va cac dau hiéu theo céac
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phuong 4n thyc hién cé thé dugc két hop 14n nhau.

Phwong an thwe hién thit nhat

Phuong 4n thyuc hién thir nhat cta sang ché @& xuit TDC trong PLL,
duoc thé hién trén Fig.3 va gdm khéi 1am tré 301 ma tin hiéu thé nhét
duoc dua vao va khéi léy mau 302 ma tin hiéu thir hai dugc dua vao.

Khéi 13m tr& 301 gdm chudi 1am tr& thir nhit 3011, chudi 1am tré thir
hai 3012, va chudi 1am tr& thtr ba 3013 14n luot duoc mic ndi tiép, va
duoc tao cAu hinh dé 1am tr8 tin hiéu thtr nhét, trong d6 chudi 1am tré th
nhat 3011 gdm it nhat mét b 1am tré thir nhat, chudi 1am tré thir hai 3012
gdm it nhit ba b 1am tr thir hai, chudi 1am tré thir ba 3013 gdm it nhét
mot bd 1am trd thi ba, va khoang thoi gian 13m tré ctia bo 1am tré thir nhit

va khoang thoi gian 1am tré ctia bo 1am tré tht ba 16n hon khoang thoi
gian 1am tré ctia bd 1am tré thir hai.

Khéi 14y mau 302 duoc tao cAu hinh dé: thyc hién 1y mAu trén cac tin
hiéu d4u ra ciia cac bd 1am tré thir nhat & chudi 1am tré thir nhat 3011, cac
b6 1am tré thi hai & chudi 1am tré tht hai 3012, va cac bd 1am tré thir ba &
chudi 13m tré thi ba 3013 trong khdi 1am tr& 301 & thoi diém dinh trude
ctia tin hiéu thi hai, va xuét ra céc tin hiéu dugc 1iy mau.

Trong khdi 1am tr& 301, chudi 1am tr& thir nhat 3011 gdm nl bo 13m tré
tht nhét duoc mic ndi tiép, chudi 1am tré thir hai 3012 gém n2 bo 1am tré
thr hai dugc méic ndi tiép, va chudi 1am tr& tha ba 3013 gdm n3 bd 1am
tré thir ba dugc méc ndi tiép, trong d6 n1>1, n2>3, va n3>1. Tic 13, trong
cac tin hidu duoc 14y mau duge xuit ra boi khéi 14y mau 302, it nhat mot
tin hidu duogc 14y mau 13 tin hidu dugc 14y miu cua tin hidu dau ra ctia bd
1am tr thir nhét, it nhét ba tin hiéu dugc 1y méu 13 cac tin hiéu dugc 1dy
mAu cta cac tin hiéu du ra cia bd 1am tré thir hai, va it nhat mot tin hiéu
duoc léy mau 13 tin hiéu dugc 14y mAu cta tin hidu d4u ra cta bd 1am tré

thu ba.
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Néi chung, trong PLL, tin hiéu xung dong hd CKV dugc xuit ra boi
b6 dao dong 14 tin hidu thir nhat néu trén, va tin hiéu xung ddng hd chuin
bén ngoai FREF 1a tin hi¢u thtr hai néu trén.

Ngoai ra, khoang thoi gian 1am tré ctia khéi 1am tr& 301 16n hon chu
ky cta tin hiéu thr nhat. Trong khéi 1am tr& 301, khoang thoi gian 1am tré
ctia chudi 1am tré thir hai 3012 16n hon gi4 tri dinh - dinh cta bién dong
ctia tin hiéu dugc xuit ra béi PLL trong trang thai chay vong md, trong |
d6 gia tri dinh - dinh c6 thé dugc thu thap trude theo ngir canh tng dung
thuc va dua trén dir liéu thuc nghiém. Trong khéi 1am tré 301, khoang
thoi gian 1am tré cta chudi 1am tr& thir nhit 3011 c6 thé gidng hosc khac
v6i khoang thoi gian 1am tr& cia chudi 1am tré thir ba 3013, khong bi giGi
hancuthétheoséngché.

Trong khéi 1am tr& trong TDC theo phuong 4n thuc hién thir nhét cua
séng ché, ca chudi 1am tr& thi nhit 3011 13n chudi lam tré thir ba 3013 st
dung bd 1am tré v6i khoang thoi gian 1am tré tuong d6i 16n, va chudi 1am
tré thir hai 3012 str dung b6 1am tré véi khoang thoi gian 1am tré twong
d6i nhé. Cu thé 13, trong khéi 1am tré 301, khoang thoi gian 1am tr& cua
bd 1am tré thir nhit trong chudi 1am tré thir nhat 3011 c6 thé gidng hoic
khéc khoang thoi gian 1am tré cia bo 1am tré thit ba trong chudi lam tré
thi ba 3013. Trong khéi 1am tré 301, s6 luong b tré thir nhét trong chudi
1am tr& thir nhét 3011 c6 thé gidng hodc khéc sb luong bd tré thir ba trong
chudi 1am tré tha ba 3013.

Theo phuong 4n thuc hién cu thé, khéi 14y miu 302 c6 thé cu thé thyuc
hién 14y mAu trén céc tin hidu dau ra D(1)...D(nl), D(n1+1)...D(nl+n2),
va D(nl+n2+1)...D(n1+n2+n3) cta cic bd 1am tré thir nhit trong chudi
lam tré thir nhat 3011, cic bo 1am tré thir hai & chudi 1am tré thi hai 3012,
va cac bd 1am tré thir ba & chudi 1am tr& thi ba 3013 trong khéi 1am tr8
301 & thoi diém bién ting cta tin hiéu thir hai, va xuit ra cac tin hiéu

dugc 14y miu  Q(1)...Ql1), Q(nl+1)...Q(nl+n2), va
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Q(nl+n2+1)...Q(nl+n2+n3). O trudng hop nay, chudi nhi phéan
Q[1:n1+n2+n3] duoc tao bdi cac tin hiéu dugc léy mau dugc xuét ra boi
khéi 14y mAu 302 mang thong tin v& cic khoang thoi gian giira thoi diém
bién ting cta tin hiéu th hai va thoi diém bién ting ctia tin hidu thir nhét,
va gitra thoi diém bién ting cua tin hiéu thir hai va thoi diém bién giam
cta tin hidu tht nhét.

Theo phuong 4n thyuc hién cu thé khéac, khdi 14y méu 302 cé thé con
thuc hién cu thé ldy miu trén cac tin hiéu dau ra D(1)...D(nl),
D(nl+1)...D(nl+n2), va D(nl+n2+1)...D(nl+n2+n3) cia cic bd lam tré
th nhat trong chudi 1am tré thir nhat 3011, cac bd 1am tré thit hai & chudi
1am tré tht hai 3012, va cac bd 1am tré th ba & chudi lam tré thtr ba 3013
trong khéi 1am tr& 301 & thoi diém bién gidm cua tin hidu thi hai, va xuét
ra cic tin hiéu -dugc 14y miu Q(1)...Q(nl), Q(nl+1)...Q(nl+n2), va-
Q(nl+n2+1)...Q(ml+n2+n3). O trudng hop nay, chudi nhi phan
Q[1:n1+n2+n3] duoc tao bdi cac tin hi€u duogc léy mau dugc xuit ra boi
khéi 14y mAu 302 mang thong tin vé& cic khoang thoi gian giita thoi diém
bién giam cua tin hiéu thit hai va thoi diém bién ting cta tin hiéu thir nhat,
va gifta thoi diém bién giam cua tin hiéu th hai va thoi diém bién giam
ctia tin hiéu tht nhat.

Theo trién khai cu thé, trong khdi 1am tr& 301, bd 1am tré thir nhét
~ trong chudi 1am tré thir nhit 3011 c6 thé cu thé 13 nhung khong bi gidi
han & bd dao pha; bd 1am tré th hai trong chudi 1am tré thir hai 3012 ¢
thé cu thé 1a nhung khéng bi gi6i han & bd 1am tré RC; va bd 1am tré thir
ba trong chudi 1am tr& thir ba 3013 c6 thé cu thé 1a nhung khéng bi gidi
han & b ddo pha.

Khéi 14y mu 302 c6 thé duoc trién khai cu thé bsi nhung khong bi
giéi han & nhiéu bd kich hoat. Pau xung ddng hd ciia mbi bd kich hoat
duoc ndi vai tin hidu thi hai. O trudng hop nay, mdi bo tré thir nhat trong

chudi 1am tr& thi nhat 3011, mdi bd tré th hai trong chudi 13m tré thir hai
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3012, va mbi bd tré thiy ba trong chudi 1am tré thi ba 3013 trong khdi 1am
tré 301 theo phép tuong tng mot - mot v6i cac bd kich hoat trong khéi
lay méu 302. Mbi b kich hoat thuc hién, & thoi diém dinh trude cia tin
~ hiéu thi hai, iy mAu trén tin hiéu du ra cta bd 1am tré thi nhat, bd 1am
tré thir hai, hodc bd 1am tré tht ba tuong tng v6i bo kich hoat, va xuét ra
tin hiéu duoc 14y mAu. Nén luu ¥ ring, dbi vi mbi bo kich hoat, khi tin
hiéu dAu ra cua bd 1am tré th nhét, bo 1am tré thir hai, hodc bo 1am tré
thir ba tuong tmg véi bo kich hoat theo huéng tuong tur véi hudng cua tin
hiéu thi nhéat, tin hiéu dugc léy mau dugc xuit ra tir dau ra khong ddo cia
b6 kich hoat, va khi tin hiéu dau ra ciia bd 1am tré thit nhét, bd 1am tré thir
hai, hodc bd 1am tré thir ba tuong tng véi bd kich hoat theo huéng dao
voi hudng cua tin hiéu tha nhét, tin hiéu duogc le"ly mau dugc xuét ra tir
d4u ra dao clia bd kich hoat.

Phin sau st dung céc vi du cu thé & cdn mé t, da vao céc hinh v,
TDC trong PLL theo phuong 4n thyuc hién thir nhét cta sang ché.

Gia sir rang trong khéi 1am tré 301, ca bo 1am tré thir nhat trong chudi
13m tr& thir nhit 3011 13n b6 1am tré thir ba trong chudi 1am tré thir ba
3013 13 cac bd dao pha, va khoang thoi gian 1am tré ciia ca bd 13m tré thir
nhét va bd 1am thi ba 13 t1; bo 1am tré thi hai trong chudi 1am tré thi hai
3012 12 bd 1am tré RC, va khoang thoi gian 1am tr& 13 t2, trong d6 t1=4t2;
gi4 tri dinh - dinh cta bién dong cua tin hiéu duoc xuét ra béi PLL trong
trang thai chay vong mé 13 5t2; do vy, khoang thoi gian 1am tré cla
chudi 1am tré tht hai 3012 16n hon 5t2, chéng han, c6 thé 13 612, va &
truong hop ndy, chudi 13m tré thir hai 3012 gdm sau bd 1am tré thir hai
duoc méic nbi tiép. Chu ky cua tin hiéu thir nhét T1=8t1; do vay, téng cua
khoang thoi gian 1am tré cta chudi 1am tré thir nhat 3011 va khoang thoi
gian 1am tr& cta chudi 1am tré thr ba 3013 16n hon 8t1-6t2=6,5t1, ching
han, c6 thé 13 8t1, va & truong hop nay, chudi 1am tr& thir nhat 3011 c6 thé

gom bon b lam tré thr nhat dugc méac nai ti€p, va chuodi lam tre thir ba
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3013 c6 thé gdm bén bd 1am tré thir ba duoc mic nbi tiép. Néu khéi 13y
mau 302 duogc trién khai cu thé bdi nhidu bd kich hoat, cdu tric cu thé
ctia bd bién d6i thoi gian sang s6 & trudng hop ndy dugc thé hién trén
Fig.4, va tin hiéu thir nhat, tin hiéu th{ hai, va cac tin hiéu dau ra D(1),
- D(2), ..., D(14) cda cac bg lam tré thi nhat, cac bd 1am tré thit hai, va cac
bd 1am tré tht ba dugc thé hién trén Fig.5, trong d6 D*(1) 1a tin hiéu dao
~ cta D(1), D*(3) 1a tin hiéu déo ctia D(3), D*(11) 14 tin hiéu dao caa D(11),
va D*(13) 13 tin hiéu ddo ctiia D(13).

Néu thoi diém dinh trudc cua tin hiéu the hai cu thé 13 thoi diém bién
ting cta tin hiéu thi hai, khéi 14y mau 302 thuc hién 14y mAu trén cac tin
hiéu du ra D(1), D(2), ..., D(14) cta cac bd 13m tr& thir nhét, cac bd 1am
tr& thir hai, va cac bd 1am tré th ba trong khéi 1am tré 301 & thoi diém
bién ting cta tin hiéu thi hai. O trudng hop nay, chudi nhi phan-Q[1:14]
dugce tao béi cac tin hidu duge 14y mau Q(1), Q(Q), ..., Q(14) duoc xuit
ra boi khéi 14y mau 302 13 00011111111000, duoc thé hién dudi dang
dudng nét d4m thing dimg trén Fig.5.

Nhu duoc thé hién trén Fig.5, & tin hiéu thr nhét, khu vuc tuong Umg
v6i chudi 1am tré thr nhit 3011 13 cira sb chudi 1am tré thir nhat, trong d6
ctra 6 chudi 1am tré thir nhét chi bdo khoang lam tré cta tin higu thir nhat
bj 1am tré boi chudi 1am tré th nhat 3011; khu vuc tuong tng véi chudi
13m tr& thir hai 3012 13 cira s6 chudi 1am tré thi hai, trong d6 cira sé chudi
lam tré thir hai chi b4o khoang 1am tré cda tin hiéu tha nhét bi 1am tré boi
chudi 1am tré thir hai 3012; va khu vuc tuong tmg véi chudi 1am tré thi
ba 3013 12 cira sb chudi 1am tr& thir ba, trong d6 cira s6 chudi 1am tré thi
ba chi b4o khoang 1am tr& cta tin hiéu thir nhit bj 1am tré béi chudi 1am
tré thir ba 3013. RS rang 13, néu quy dinh ring, khi thoi diém bién ting
ctia tin hiéu thir hai & cira sb chudi 1am tr8 thir nhit cta tin hiéu thir nhét,
hiéu s6 pha giita hai tin hiéu 13 hiéu s pha dich; O trudng hop nay, do

chinh x4c do cta bd bién dbi thoi gian sang s tiy thudc vao khoang thoi
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gian 1am tr8 t1 cta bd 1am tré thir nhit trong chudi 1am tré thi nhét 3011,
va do khoéng thoi gian 1am tr& ctia bd 1am tré thir nhit tuong dbi 16n, d6
chinh x4c do & truong hop ndy tuong dbi thip. Néu quy dinh ring, khi
thoi diém bién ting cta tin hiéu thi hai & cira sb chudi 1am tré thi hai cua
tin hiéu thir nhét, hiéu s6 pha gitra hai tin hi¢u 13 hiéu s pha dich; O
truong hop ndy, d6 chinh xac do ciia bd bién dbi thoi gian sang s6 tuy
thudc vao khoang thoi gian 1am tré t2 ctia bo 1am tré thi hai trong chudi
1am tré tht hai 3012, va do khoang thoi gian 1am tré cia bo 1am tré thi
hai tvong d6i nhé, d6 chinh xac dd & truong hop niy twong dbi cao. Néu
quy dinh ring, khi thoi diém bién ting cua tin hiéu thi hai trong cira sd
chudi 1am tré thir ba ciia tin hiéu thir nhét, hiéu s6 pha giira hai tin hiéu 13
hiéu s6 pha dich; O truong hop nay, d6 chinh x4c do cia bd bién dbi thoi
gian sang s tiiy thudc vao khoang thdi gian 1am tré t1 ciia bo 13m tré thir
ba trong chudi 1am tré thir ba 3013, va do khoang thoi gian 1am tré ctia bo
13m tr& thir ba twong dbi 16n, d6 chinh xac do & truong hop nay tuong dbi
thap.

Do vay, & hoat dong thuc, c6 thé quy dinh ring, khi thoi diém bién
tang cua tin hi€u thr hai & ctra s6 chudi 1am tré thir hai cta tin hiéu tha
nhét, hiéu sb pha gifta hai tin hiéu 13 hiéu s6 pha dich, va vong khéa pha &
trang thai bi khoa, co thé, chéng han, dugc thé hién dudi dang duong
gach chim thing ding trén Fig.5, va chudi nhj phin twong tng véi trang
thai khéa1a 11111110000001.

RS rang 13, néu khoang thoi gian 1am tré ctia bd 1am tré thi hai trong
chudi 1am tré thir hai 3012 nho hon, d6 chinh xac do cé thé dugc tao boi
TDC cao hon, nhung anh huéng tich liiy ctia cac 16i bd 1am tré ciing 16n
hon; do vay, khé khin hon trong viéc trién khai bo bién dbi thoi gian sang
s6. T6t hon, khoang thoi gian 13m tré ciia bd 1am tré thi nhét trong chudi
13m tr& thir nhat 3011 va khoang thoi gian 1am tré cia bo 1am tré thir ba

trong chudi 1am tré thir ba 3013 c6 thé cu thé 13 it nhit tir 4 dén 10 14n
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khoang thoi gian 1am tré cta bd 1am tré thir hai trong chudi 1am tré thir
hai 3012. O trudng hop niy, bd bién dbi thoi gian sang sb c6 thé tao do
chinh x4c do tuong ddi cao va dé trién khai.

PLL 13 c6ng nghé diéu khién hiéu sb pha giita hai tin hiéu bang cach
sir dung nguyén 1y diéu khién phan hdi, va hidu sb pha giita cac bién dong
hai tin hiéu mét cach lién tuc. Do vay, chudi 1am tré tht hai 3012 cin bao
gdm it nhit ba bd 1am tré thir hai, dé thoa méin yéu ciu bién dong ngang
- ctia cuia hidu sb pha gitra hai tin hiéu va dam bao do6 chinh x4c do.

Két luén, theo TDC trong PLL theo phuong an thuc hién thi nhét cta
sang ché, dd chinh xac do tuong dbi cao c6 thé duge dé xuét. Do vay,
nhiéu pha cia TDC dugc giam, nhiéu pha cia PLL con dugc giam, va do
chinh x4c khda pha ctia PLL dugc giam.

Ca chudi 1am tré thtr nhat 3011 13n chubi lam tré thi ba 3013 trong
khéi 1am tr& 301 sir dung bo 1am tré véi khoang thoi gian 1am tré twong
d6i 16n. Do vay, khéng chi sb lwong bd 1am tré cb thé dugc giam, giam
tiéu thu cong suét, khu vuc mach trién khai duoc giam, va TDC dé trién
khai hon, nhung khi TDC duoc 4p dung cho PLL, hiéu s6 pha giita hai tin
hiéu c6 thé dat hiéu sb pha dich cang sém cang tdt, tirc 13, vong khoéa pha

duogc tao & trang thai khoa cang sém cang t4t.

Phwong an thyce hién thir hai

Duya vao cung khai niém sang ché, két ciu cia TDC trong PLL theo
phuong 4n thyc hién thir nhét cia sang ché dugc don gian hoa. Phuong
4n thyc hién thtr hai cua sang ché con dé xuat TDC trong PLL, dugc thé
hién trén Fig.6 va gém khéi 1am tr8 601 ma tin hiéu thir nhit dugc dua
vao va khdi 14y m3u 602 ma tin hiéu thr hai duoc dua vao.

Khéi 1am tr& 601 gdm chudi 1am tré thir nhat 6011 va chudi 1am tré
thir hai 6012 dugc méic ndi tiép, va duoc tao ciu hinh dé 1am tré tin hiéu

thir nht, trong d6 chudi 1am tré thir nhat 6011 gdm it nhat mét b 1am tré
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tht nhét, chudi 1am tr& thr hai 6012 gbm it nhét ba bd 1am tré thi hai, va
khoang thoi gian 1am tr& ciia bo 1am tré thir nhat 16n hon khoang thoi gian
lam tré cia bo 1am tré thir hai.

Khéi 14y mau 602 duoc tao cAu hinh dé: thuc hién 14y mau trén céc tin

“hidu dAu ra cta c4c bd 1am tré thi nhit & chudi 1am tr& thir nhét 6011 va
céc bo 1am tré thir hai & chudi 1am tré thir hai 6012 trong khéi 13m tr& 601
& thoi diém dinh trude cua tin hiéu thi hai, va xuét ra cac tin hiéu duogc
14y mAu.

Trong khéi 1am tr8 601, chudi 1am tr& thi nht 6011 gom nl bd 1am tré
thtt nhét dugc mic ndi tiép, va chudi 1am tré thir hai 6012 gém n2 by lam
tr& thir hai dugc méc ndi tiép, trong d6 n1>1, va n2>3. Tuc 13, trong cc
tin hiéu dugc 14y mau duoc xuét ra béi khdi 1y mau 602, it nhat mot tin
hiéu duoc 14y mau 12 tin hiéu dwoc 14y miu cta tin hi¢u dau ra ctia bo lam- -
tr& thi nhit, va it nhét ba tin hiéu duoc 14y miu 13 céc tin hiéu duoc 1dy

- mAu cta c4c tin higu dau ra cta bd lam tré thi hai.

Ngoai ra, khoang thoi gian 1am tr8 ctia khdi 1am tré 601 16n hon chu
ky ctia tin hiéu thir nhit. Trong khéi 1am tré 601, khoang thdi gian 1am tré
ctia chudi 1am tré thtr hai 6012 16n hon gié tri dinh - dinh cia bién dong
cta tin hiéu duoc xuét ra béi PLL & trang thai chay vong mé, trong d6 gia
tri dinh - dinh c6 thé duoc thu thap trudc theo ngit canh tng dung thyc va
dua trén dir liéu thyc nghiém.

Trong khéi 1am tr& 601, khi chudi 1am tré tht nhét 6011 va chudi 1am
tr8 th hai 6012 dugc méic ndi tiép, nhu dugc thé hién cu thé trén Fig.3,
chudi 1am tr& thir nhét 6011 c6 thé & phia trude chudi 1am tré thir hai 6012,
hogic chudi 1am tré th hai 6012 c6 thé & phia trudc chubi 1am tré thi nhét
6011.

Trong khéi 1am tré trong TDC theo phuong 4n thyc hién thi hai cia
sang ché, chudi 1am tr& thir nhat 6011 st dung bd 1am tré véi khoang thoi

gian 1am tr& twong ddi 16n, va chudi 1am tré thtr hai 6012 st dung bd lam
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tr8 v6i khoang thoi gian 1am tré twong déi nhé. Tt hon 13, khoang thoi
gian 1am tr& cta bd 1am tré thir nhét trong chudi 1am tré thir nhat 6011 c6
thé cu thé 12 4 dén 10 14n khoang thoi gian 1am tré ctia bd 1am tré thir hai
trong chudi 1am tr& thir hai 6012. O trudng hop nay, bd bién dbi thoi gian
sang s c6 thé tao do chinh x4c do tuong dbi nhé va dé trién khai.

Theo phuong an thuc hién cu thé, khéi 14y mau 602 co thé thuc hién
cu thé 14y mAu trén céc tin hiéu déu ra D(1), ..., D(nl), D(nl+1), ...,
D(nl+n2) cua céc bd 1am trd thir nhit trong chudi 1am tré thir nhat 6011
va c4c bd 1am tré thir hai & chudi 1am tr& thir hai 6012 trong khdi 1am tré
601 & thoi diém bién ting cua tin hiéu tha hai, va xuét ra cac tin hiéu
duge 14y mau Q(1), ..., Q(nl), Q(nl+1), ..., Q(nl+n2). O trudng hop' nay,
chuéi nhi phan Q[1:n1+n2] dugc tao bdi cac tin hi€u dugc léy mau duoc
xuét ra béi khdi 1Ay mau 602 mang thong tin vé cac khoang thoi giari gilra
thoi diém bién ting cia tin hiéu thir hai va thoi diém bién ting cua tin
hiéu ther nhét, va gita thoi diém bién ting cta tin hiéu tht hai va thoi
diém bién giam cta tin hiéu thir nhit.

Theo phuong 4n thuc hién cu thé khac, khéi 14y mau 602 c6 thé thyc
“hién cu thé la"ly mau trén céc tin hiu dau ra D(1), ..., D(nl), D(nl+1), ...,
D(nl+n2) ctia cic bd 1am tré thir nhat trong chudi 1am tré thir nhét 6011
va c4c bd 1am tré thit hai & chudi 1am tré thir hai 6012 trong khéi 1am tré
601 & thoi diém bién giam cta tin hiéu thir hai, va xuét ra cac tin hiéu
duoc 14y miu Q(1), ..., Q(nl), Q(nl+1), ..., Q(nl+n2). O trudng hop nay,
chudi nhi phan Q[1:n1+n2] dugc tao béi cac tin hiéu duge 14y mau duoc
xudt ra boi khdi iy mAu 602 mang thong tin vé cac khoang thoi gian giita
thdi diém bién gidm cia tin hiu thir hai va thoi diém bién ting ciia tin
hiéu thir nhit, va gitta thoi diém bién giam cuta tin hiéu thi hai va thoi
diém bién giam cia tin hidu thir nhét.

Khi trién khai cu thé, trong khdi 1am tr& 601, bd 1am tr& thir nhat trong
chudi 1am tr8 thir nhét 6011 c6 thé cu thé 1a nhung khong bi giéi han & bo
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déb pha; va bd 1am tré th hai trong chudi 1am tré thit hai 6012 c6 thé cu
thé 12 nhung khéng bi gi6i han & bo 1am tré RC.

Khéi 14y mAu 602 c6 thé dugc trién khai cu thé nhung khéng bi giéi
han & nhiéu bd kich hoat. O trudng hop nay, mdi bo tré thir nhét trong
chudi 1am tr& thir nhét 6011 va mdi bd tré thi hai trong chudi 1am tré tha
hai 6012 trong khéi 1am tr& 601 theo phép twong tmg mot - mot véi cac
b6 kich hoat trong khéi 14y mau 602. M&i bd kich hoat thuc hién, & thoi
diém dinh trudc cta tin hiéu thi hai, léy mAu trén tin hiéu du ra cia bd
1am tr& tht nht hodic bd 1am tré thir hai twong tmg véi bd kich hoat, va
xuét ra tin hidu duoc 14y mAu. Nén luu ¥ rang, di voi mdi bd kich hoat,
khi tin hiéu dAu ra clia bd 1am tré thir nhat hodc bd 13m tré thi hai tuong
Ung véi bo kich hoat theo hudng tuong tu véi hudng cta tin hi¢u tha nhét,
tin hiéu duogc léy mAu duogc xuét ra tir dau ra khéng dao ctia bo kich hoat,
va khi tin hiéu d4u ra cta bo 1am tr& thir nhat hodc bd lam tré thir hai
twong Gng véi bd kich hoat theo hudng dao voéi hudng cia tin hi¢u thir
nhét, tin hiéu duoc léy mau dugc xuét ra tir d4u ra d4o cua bd kich hoat.

Nguyén 1y ctia bd bién dbi thoi gian sang s theo phuong 4n thuc hién
thir hai cua sang ché twong tw nguyén Iy cia bd bién dbi thoi gian sang sd
theo phuong 4n thuc hién thir nhat cta sang ché. So véi giai phép k¥
thuét di biét, d6 chinh xac khoa pha ctia PLL c6 thé ciing dugc cai thién,
va chi tiét khong dugc mo ta lai cung véi cac vi du.

R3 rang 13, chuyén gia trong linh vuc c6 thé thuc hién cic cii bién va
bién thé khéc nhau d6i v6i sang ché ma khong xa roi pham vi clia sang
ché. Sang ché duoc nhdm bao gdm céc cai tién va bién thé khac nhau gia
thiét ring chiing ndm trong pham vi bao ho dugc dinh nghia béi cac diém

yéu cau bao hd sau va cac cong nghé tuong duong.
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YEU CAUBAO HO

1. B bién dbi thoi gian sang s6 bao gdm:

mach 1am tr& bao gdm dau vao duoc tao ciu hinh dé nhan tin hiéu
thr nhit; va

mach 14y mAu bao gém d4u vao duoc tao ciu hinh dé nhan tin hiéu
thr hai;

trong d6 mach 1am tr& va mach 14y méu 12 mét phan cta mach vong
khoa pha;

trong d6 mach 13m tr& bao gém chudi 1am tr& thr nhat, chudi 1am tré
thir hai, va chudi 1am tré thir ba duoc 1an luot ndi ndi tiép, va mach 1am
tré duoc tao cAu hinh d& 1am tré tin hiéu tht nhét cho khoang thdi gian
13m tr& mach, trong d6 chudi 1am tré thir nhat bao gém bo 1am tré thy
nhat, chudi 13m tré thir hai bao gdm ba b6 l1am tr& thr hai, chudi 1am tré
th ba bao gém bo 1am tré thir ba, va khoang thoi gian 1am tré thir nhét tir
b6 1am tré thir nhit va khoang thoi gian 1am tré tha ba tir bd 1am tré thi
ba ma mdi khoang 16n hon khoang thoi gian 1am tré thir hai tir mot trong
ba bd 1am tré tht hai; va

trong d6 mach 14y mAu dugc tao ciu hinh dé thyc hién 14y mau trén
tin hiéu dau ra ctia mbi bo 1am tré trong bé 1am tré thir nhit trong chudi
lam tré thir nhét, ba bd 1am tré thi hai trong chudi 1am tré thir hai, va bo
1am tré thir ba trong chudi 1am tré thi ba & thoi diém dinh trudc cia tin

hiéu thir hai, va dé xuat ra tin hiéu ciia moi mau.

2. B6 bién dbi thoi gian sang s theo diém 1, trong d6 khoang thoi gian

mach 1am tré 16n hon chu trinh cda tin hi¢u tht nhat.
3. Bo bién dbi thoi gian sang s theo diém 1, trong do:

khoang thoi gian 1am tr8 cta chudi 1am tré thir nhét gidng nhu

khoang thoi gian 1am tré ciia chudi 1am tré thit ba; hosic
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khoang thoi gian 1am tré ctia chudi 1am tré tht nhét khac véi khoang

thoi gian 1am tré ctia chudi 1am tré thir ba.

4. B) bién dbi thoi gian sang sb theo diém 1, trong d6 khoang thoi gian
1am tr3 thir nhét va khoang thoi gian 1am tré thir ba bing 4 dén 10 lan

khoang thoi gian 13m tré thit hai.

5. Bd bién dbi thoi gian sang s theo diém 1, trong d6:

khoang thdi gian 1am tr& thir nhit giéng nhu khoang thoi gian 1am
tré thir ba; hodc

khoang thoi gian 1am tr& thir nhit khac véi khoang thoi gian 1am tré

‘tha ba.

6. B bién ddi thoi gian sang sb theo diém 1, trong d6 chudi lam tré thu
nhit bao gdm céc b 1am tré thir nhit, va chudi 1am tré thir ba bao gdm
céc bo 1am tré thir ba; va

trong d6 sb lugng cua cac bd 1am tré thir nhat trong chudi lam tré thtr
nhit khac véi hodc gibng nhu sb luong ciia cac b 1am tré tht ba trong

chudi 1am tré thi ba.

7. B4 bién déi thoi gian sang s6 theo diém 1, trong d6 b 1am tré thir nhét

hodc b 1am tré thir ba 13 bd dao pha.

8. BO bién ddi thoi gian sang s theo diém 1, trong d6 mét trong ba bd

13m tré thit hai trong chudi 1am tré thir hai 13 bo 1am tré RC.
9. B bién dbi thoi gian sang sb theo diém 1, trong d6 mach 14y mAu bao

gdm cac b kich hoat;

trong d6 moi bd kich hoat trong cac bd kich hoat trong tmg mot -
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modt véi bd 1am tré thir nhit trong chudi 1am trd thir nhit, ba bd 1am tré
thtt hai trong chudi 1am tr8 thr hai, va bo 1am tré tht ba trong chudi 1am
tré thi ba; va

trong d6 mach 14y mau dugc tao ciu hinh dé thuc hién 14y méu va
xuAt ra tin hiéu ctia mdi mAu, bang mdi bd kich hoat dugc tao ciu hinh dé
thuc hién, & thoi didm dinh trude cia tin hiéu thi hai, 14y mAu tuong tng
trén tin hiéu dau ra cia mot trong bd 1am tré thir nhét, mot trong ba bd
lam tr& thi hai, hodc bd 1am tré thir ba tuong Umg véi bd kich hoat, va
xuét ra tin hiéu ciia miu twong Ung; va

trong do dbi v&i mdi bod kich hoat: khi tin hiéu dau ra ctia bd 1am tré
thir nht, mot trong ba bd 1am tré thir hai, hodc b 1am tré thir ba tuong
tmg vé6i bd kich hoat theo huéng gidng nhu hudng cia tin higu thir nht,
tin hiéu clia mAu twong (mg dugc xuit ra tir diu ra khong dac ctia bd kich
hoat; va khi tin hiéu dAu ra ctia b 1am tré thi nhat, ba b 1am tré thi hai,
hodc b 1am tré thir ba tuong tmg véi bd kich hoat theo huéng nguoc voi
hudng cuia tin hi€u thu nhét, tin hiéu cta m?u; tuong ung dugc Xuét ra tir

dau ra dao cua bo kich hoat.

10. B bién ddi thoi gian sang sb theo diém 1, trong d6 bo bién ddi con
bao gdm bd dao déng dugc dit trong mach vong khéa pha;

trong d6 tin hiéu thir nhét bao gdm tin hiéu xung dong hd CKV dugc
xuét ra bdi bd dao dong; va

trong d6 tin hiéu thir hai bao gdm tin hidu xung d6ng hd tham chiéu

bén ngoai.

11. Bo bién doi thoi gian sang s6 bao gom:
mach 1am tré bao gom dau vao dugc tao cau hinh dé nhén tin hiéu
thr nhat va mach 14y mau bao gdm dau vao dugc tao cau hinh d€ nhén tin

hiéu thir hai;
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trong do:

mach 1am tr& va mach léy mau 13 mot phén cua mach vong khoéa
pha;

mach 1am tr& bao gdm chudi 1am tr& ther nhit va chudi lam tré thir
hai duoc ndi ndi tip, va duoc tao ciu hinh dé 1am tré tin hidu thir nhat
cho khoang thoi gian mach 1am tr8, trong d6 chudi 1am tr& thi nhit bao
gdm bo 1am trd thir nhét, va chudi 1am tr& thir hai bao gdm ba bo 1am tré
thit hai, v khoéng thoi gian 1am tr& thtr nhét tir bo 1am tré thir nhét 16n
hon khoéang thoi gian 1am tr& thir hai tir m&i bo trong ba bo 1am tré thir hai;
va

mach lé’ly mau dugc tao cAu hinh dé thuc hién léy mAu trén tin hiéu
d4u ra ctia mdi bo 1am tré trong cac bd lam tré thir nhét trong chudi 1am
tré thir nhit va ba Abcf) 13m tré thir hai trong chudi 1am tré thir hai & thoi

diém dinh trudc cua tin hiéu thi hai, va d€ xuat ra tin hiéu cia moi mau.

12. BO bién dbi thoi gian sang sb theo diém 11, trong d6 khoang thoi gian

mach 1am tr& 16n hon chu trinh cta tin hiéu tht nhét.

13. B bién dbi thoi gian sang sb theo diém 11, trong d6 khoang thoi gian

13m tr& thir nhit bang 4 dén 10 1in khoang thoi gian 1am tré thi hai.

14. Bo bién dbi thoi gian sang s6 theo diém 11, trong d6 bo 1am tré thir

nhét 12 bo dao pha.

15. BO bién dbi thoi gian sang s6 theo diém 11, trong d6 mot trong ba bo

1am tré thir hai 12 bo 1am tré RC.

16. Bo bién dbi thoi gian sang sb theo diém 11, trong d6 mach 1y mau

bao gdm cac bd kich hoat; va
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trong d6 mdi bo kich hoat trong céc bd kich hoat twong tmg mét -
mot véi bd 1am tr& thir nhat va mbi b 1am tré th hai trong ba bo 1am tré
thtr hai trong chudi 1am tré thir hai; va

trong d6 mach 14y mau duoc tao ciu hinh dé thuc hién lay miu va
xudt ra tin hidu cta mbi mAu, bai mi bd kich hoat dugc tao ciu hinh dé
thyc hién, ¢ thoi didm dinh truéc cua tin hiéu thi hai, 14y miu trong tmg
trén tin hiéu du ra cia mot trong bo lam tré thir nhét hdéc b6 1am tré thu
hai twong tng véi bd kich hoat, va @& xuét ra tin hidu twong tmg ciia mdi
mau; va

trong do, dbi v6i mdi bd kich hoat: khi tin hiéu dau ra cia bd 1am tré
thtr nhat hodc mot trong ba bd 1am tré thir hai tuong g véi bo kich hoat
theo huéng gidng nhu huéng cia tin hiéu thi nhét, tin hiéu 14y mu duoc
xuAt ra tir ddu ra khong déo ciia bo kich hoat; va khi tin hiéu dau ra ctia
bd 1am tré thtr nhat hodc mot trong ba bd 1am tré thir hai twong (mg véi bd
kich hoat theo hudng ngugc véi hudng cia tin hi€u tha nhét, tin hiéu léy

mau dugce xuat ra tir dau ra dao cta bd kich hoat.

17. Phuong phép bién dbi thoi gian sang s6 bao gém cac buéc:

1am tré, bdi mach 1am tré, cho khoang thoi gian mach 1am tré, dau
vao tin hidu tht nhat vao mach 1am trd, trong d6 mach 1am tr& bao gdm
chudi 1am tr& thr nhét va chudi 1am tr& thir hai duoc ndi néi tiép, trong d6
chudi 1am tré tht nhit bao gdm b6 1am tré tha nhat, va chudi 1am tré thir
hai bao gdm ba bd 1am tr thir hai, va khoang thoi gian 1am tré thir nhét tir
bd 1am tré thir nhét 16n hon khoang thdi gian 1am tré thir hai tir mdi bd
trong ba bo 1am tré thi hai;

14y mAu, béi mach 14y mau, tin hidu du ra thir nhat cta b 1am tré
thir nhat trong chudi 1am tré thtr nhat, va tin hiéu dAu ra thi hai cta ba bd
13m tr& thir hai trong chudi 1am tr& thir hai & thoi gian dinh trudc cta dau

vao tin hiéu thir hai trong mach 14y mau; va
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xudt ra, boi mach 1ay mau, tin hidu ldy mau thir nhat tir tin hiéu dau
ra th nhét, va tin hiéu 1dy mau thit hai tir tin hiéu dau ra thit hai,
trong d6 mach 1am tré va mach lay mau 1a m¢t phan ctia mach vong

khéa pha.

18. Phuong phép theo diém 17, trong d6 khoang thdi gian 1am tré thi
nhét bing 4 dén 10 14n khoang thoi gian 1am tré thir hai.

19. Phuong phap theo diém 17, trong d6 bo 1am tré thi nhét 13 bd dao pha

va ba bd 1am tr& thi hai 13 cac bd 1am tré RC.

20. Phuong phap theo diém 17, trong d6 phuong phép con bao gdm cac
budc:

nhin dau vao tin hiéu thir nhit, trong d6 ddu vao tin hiéu thir nhit
bao gdm CKV dugc xuit ra tir bo dao dong vén 12 mot phin cia mach
vong khoa pha v6i mach 13m tré va mach 14y mau; va

nhan diu vao tin hiéu thi hai, trong dé dau vao tin hiéu th& hai bao

gom tin hiéu xung dong ho tham chiéu bén ngoai.
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