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Abstract: Tim hiéu vé hé thong thong tin vo tuyén. Nghién ctru vé 1y thuyét siéu cao.
Phén tich vé (bd dao dong diéu khién bang dién ap) VCO va ché tao thanh cong mot
bd VCO c6 tan sb tir 847-860MHz. Tim hiéu sau vé k¥ thuat phdi hop tro khang va
ché tao thanh cong mot khédi khuéch dai cong suit 1W, hoat dong ¢ dai tan 847MHz —
860MHz, hé s6 khuéch dai trén 15dB. Péanh gia két qua di dat dugc.
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Ngay nay cung v&i sy phat trién manh mé cua thong tin vo tuyén thi thiét bi v tuyén
da dong mot vai trod rat quan trong trong viéc truyén tai tin tirc di xa. Truyén dan thong tin vo
tuyén 13 phuong thirc dung khong gian 1am méi trudng truyén tin, voi cac uu diém vé khoang
cach, tbc do truyén tin va su co dong, thong tin vo tuyén hién nay dang 1 giai phap t6i wu cho
cac hé théng vién thong. Ngoai ra, mién tng dung cua cac hé thong thong tin vo tuyén ciing
rat rong, no cod thé sir dung cho cac hé truyén dan thong tin di dong, thong tin vé tinh, phat
thanh, truyén hinh, cac dai radar quan sy va dan sy phuc vu cho an ninh quéc phong, an sinh
x3 hoi va phat trién kinh té dat nudc.

Dé tai khoa luan tap trung giai quyét van dé ché tao may phét cao tan dai bang UHF.
Tai may phat, tin hi¢u sau khi dugc diéu ché s& duoc dua vao bd tron tan véi song dao dong
ndi co tan s thich hop dé tin hiéu cudi cling c6 song mang & bang UHF. Séng mang cao tan
duoc tao ra bodi mach tao dao dong diéu khién béng dién ap co6 kha nang diéu khién tan sb linh
hoat véi dai diéu chinh rong, phat tin hi¢u da dugc diéu ché di vai khoang cach xa nho mdt bd
khuéch dai dém trudc khi dua vao khuéch dai cong suat va phat di boi anten.

LUAN VAN BUQC CHIA LAM 3 CHUONG:

MUC THU NHAT: TONG QUAN VE HE THONG THU PHAT TIN HIEU
KHONG DAY



A. H¢ théng thu phit thong tin vo tuyén: tong quan vé hé théng thu phat
v0 tuyén va tam quan trong cta né trong hé thong thong tin.

B. Cic phwong phip didu ché twong tu: giéi thidu so qua vé& cac
phuong phap diéu ché bién do, diéu ché tan s6 va pha.

Diéu ché 1a qua trinh ghi tin tirc vao mot dao dong cao tan nhd bién d6i mot thong s6
nao d6 nhu bién dg, tan sb, pha, do rong xung ... ciia dao ddng cao tan theo tin tirc. Tin tic
duogc goi 1a tin hiéu diéu ché, dao dong cao tan goi la song mang. Dao dong cao tin mang tin
trc 1a dao dong cao tan da duoc didu ché.

Muc dich cta diéu ché 1 chuyén pho tin hiéu tin tic & phd tan sb thap khong co kha
ning buic xa di xa 1én tan sd cao dé c6 thé thuc hién duoc yéu cau d6. Khi téi noi thu c6 qua
trinh giai diéu ché dé loai bo tai tin, 1y lai tin tirc ban dau.

Trong diéu ché tuong tu, vigéc diéu ché duogc thuc hién lién tuc theo tin hiéu thong tin
twong tu. Cac phuong phap diéu ché twong tu thong dung la:

& Piéu bién (Amplitude modulation) : Piéu ché bién d6 hay con goi la
diéu bién (AM) 1a mot k¥ thuat duoc str dung trong dién tir vién théng, phd bién nhat

1a dung dé truyén thong tin qua mot s6ng mang vo tuyén. AM 1am viéc bang cach thay

d6i bién do6 cua tin hiéu song mang theo bién do cua tin hiéu thong tin can guri di, hay
n6i cach khac 1 diéu ché song mang theo tin hiéu mang tin.
. Diéu ché hai bang (DSB-Double-sideband modulation)
. Diéu ché hai bing khong triét song mang (DSB-WC)
(dung trong radio bang AM)
. Diéu ché hai bang triét song mang (DSB-SC)
. Diéu ché hai bang nén séng mang (DSB-RC)
. Piéu ché don bing

. Diéu ché don bang (SSB hoic SSB-AM), rét giéng véi

. Diéu ché don bang triét song mang (SSB-SC)
. Diéu ché Vestigial sideband (VSB hoic VSB-AM)
. Quadrature amplitude modulation (QAM)
< Piéu ché géc (Angle modulation) :
. Piéu tan-Frequency modulation (FM): Diéu tan 1 qua trinh ghi

tin tirc vao tai tin, ldm cho tan s6 cua tdi tin bién doi theo dang tin hiéu di€u

ché.


http://vi.wikipedia.org/wiki/?i?u_bi�n
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http://vi.wikipedia.org/w/index.php?title=V�_tuy?n&action=edit&redlink=1
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. Diéu pha-Phase modulation (PM): diéu pha 1a qué trinh ghi tin

tlrc vao tai tin, lam pha tirc thoi cua tai tin bién d6i theo dang tin hi¢u diéu ché.
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Hinh 1.3. Quan hé giira tin hiéu diéu tan va tin hiéu diéu pha

o So d6 khoi mach di€u ché tan s6 thong qua mach diéu ché pha
o So d6 khoi mach di€u ché pha thong qua mach di€u ché tan so6
[ ]
C. Tong quan vé siéu cao tan: giip co cai nhin tong quan ve si€u cao tan,

hiéu vé cac thong sb dic trung cua siéu cao tan va cac 1y thuyét lién quan:
» Ly thuyét duwong truyén:

. Khi nghién ctru dudng truyén ddi v6i cac tin hiéu tan thip, ta
thuong coi cac dudng day ndi (hay dudng truyén) 13 ngin mach. Diéu nay chi
dung khi kich thudc ctia mach 1a nhé hon bude song cua tin hiéu. Con dbi véi
tin hiéu cao tan va dic biét d6i v4i tin hiéu siéu cao thi ta phai c6 nhitng nghién
ctru dic biét vé duong truyén.

o Trong cac hé thng siéu cao tan va song milimet, budc song ciia
tin hiéu c6 thé bﬁng hodc nho hon kich thudc cta cac b phan va duong tmyén
ctia chiing. Piéu nay c6 nghia 1a c6 thé dién ra nhiing thay d6i quan trong vé
pha tin hiéu doc theo dudng truyén va co sy bién doi tro khang danh dinh ctia
mot thiét bi hodc mot thanh phﬁn ma tin hi€u di qua. Nhitng su bién ddi trd
khéng nay gay ra cac song phan xa trén dudng truyén. Diéu nay sé dan dén sy
t6n hao ning lugng trén dudng truyén do ning lugng bi phan xa. Luong ning

luong bi phan xa dugc xac dinh bdi h¢ $6 phan xa T', c6 quan hé véi tro khang.


http://vi.wikipedia.org/w/index.php?title=?i?u_pha&action=edit&redlink=1

= MO hinh tuong duong tham sé tap trung ctia dudng truyén
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Hinh 1.4. Day dan song song va so dd twong duong.

. Nhin chung, cac duong truyén déu co dang mot cip diy dan
song song dé tin hiéu dién ap truyén qua.
. Trudce hét chung ta khao sat mot duong truyén gdm mot cap day

dan song song nhu hinh v&. Hai day dan nay duoc mé hinh hoa bang:

o Dién dung song song tinh theo chiéu dai don vi ctia diy dan C [
F/m]

o Dién dan song song tinh theo don vi dai [S/m)]

° Mot dong dién doc theo chiéu dai day dan s& tao ra mot dong

dién trong day dan theo chiéu nguoc lai, do 1a thanh phﬁn cam Urng. cling s€ co

mdt dién tré hiru han ndi tiép trong cac day dan.

. Dién cam ndi tiép tinh theo chiéu dai don vi [ H/m]
° Dién tro ndi tiép tinh theo chidu dai don vi [ Q/m]
o Mot doan ngin Az cta dudng truyén duoc biéu dién trén so dd

tuong duong nhu hinh v&... Dién 4p va dong dién 1a cac ham cua thoi gian.



= DG thi smith:

J Biéu dd nay do P.H. Smith l4p ra nim 1983 va lam giam nhe
dang ké céac tinh toan vé dudng truyén. Tuy rang may tinh di phat trién véi su
hd tro tinh toan manh mé nhung biéu d6 nay van rat thuan tién cho tinh toan
thong thuong va kiém nghiém 1y thuyét. Ngay nay biéu dd6 Smith 1a mot phan
ctia thiét ké may tinh (CAD) v&i phadn mém thiét ké siéu cao tan. Nho ¢ nd ta
c6 thé d& dang tinh toan, hiéu duoc mach loc dudng truyén siéu cao tan, dé
dang giai quyét cac cong viéc cua k¥ thudt siéu cao tan nhu van dé phdi hop

tré khang, ...
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o Nhing diém chinh:
¢ Tét ca cac gia tri trd khang trén d6 thi Smith déu 14 tré khang
chuén hoa theo mot dién tré chuan dinh trude, thuong 1a tré khang dac tinh

Ro ciia dudng day khong ton hao.



¢ Do thi Smith ndm trong pham vi ctia vong tron don vi vi hé sb
phan xa I' ¢c6 modun nhé hon hoic bang 1.
¢ Cic duong dang r 1a ho cac vong tron c6 tim nam trén truc
hoanh cua do thi va luon di qua diém c6 I';=1. Gia tri r ciia mdi vong tron
dang r duoc ghi doc theo truc hoanh, tir 0—oo (diém bén trai tng véi gia tri
r = 0, diém bén phai ing voi gia tri r = o).
¢ Cic duong dang x 1a ho cic vong tron c¢6 tAm nam trén truc
vudng goc vai truc hoanh tai [,=1. C6 hai nhém dudng tron dang x:
> Nhom cac dudng ding x véi x > 0 (cam khang) 13 cac
duong nim & phia trén cta truc hoanh. Gia tri x tang dan tir 0 dén oo va
duoc ghi trén mdi duong.
> Nhom cac duong dang x v6i x < 0 (dung khang) 1a céac
duong nim ¢ phia dudi cta truc hoanh. Gia trj x giam dan tir 0 dén - oo
va duoc ghi trén mdi dudng
¢ Cic duong dang r va cac dudng dang x 1a ho cac dudng tron
tryc giao v6i nhau. Giao diém cua mot dudng dang r va mot duong dang X
bat ky s& biéu thi cho mot tré khang z = r+ix, déng thoi ciing biéu thi cho
hé s6 phan xa tai diém co trd khéang z.
¢ Tam diém cua do thi Smith 13 giao diém ctua duong dang r = 1
va duong ding x = 0 (ndm trén truc hoanh), do d6 diém nay dai biéu cho
tré khang thuan trd z = 1 (nghia 13 Z = Ry). Pay 1a diém tuong trung cho
dién tré chuan Ry, cho phép thuc hién phdi hop tré khang trén dudng day.
That vay, day chinh 1a diém c6 hé sb phan xa I' = 0 va h¢ ) song dung S =
1.
¢ Diém tan cung bén trai cta truc hoanh 1 giao diém cua duong
dang r=0 va dudng dang x=0, do d6 biéu thi cho trd khang z = 0 (tic Z =
0), nghia 1a Gmg véi truong hop ngan mach. Tai ddy ta c6 hé s phan xa
r=-1.
¢ Diém tan cung bén phai cia truc hoanh la diém dic biét ma tat
ca cac duong dang r va dang x déu di qua. Tai day ta c6 r=o0, X=c0, do d6
z=wo (tirc Z=0), nghia 1a g véi truong hop hd mach. Tai ddy ta c6 hé sd

phéan xa I'=1.



¢ Hésbd phan xa tai vi tri | trén duong truyén 6 thé duge xac dinh
Voo
Yo e 2ip1
"
0

r(l)=Te ™" (1.3.35)

Do thi Smith cho phép thuc hién phép tinh nay khi quay vecto I’

khi biét hé s6 phan xa T tai vi trf tai, dya vao cong thie: T'(1) =

trén d6 thanh mot goc quay ung véi mot do dich chuyén bang 2pl, trong
2z
do. p=—
p A

Goc quay nay co thé xac dinh theo do (tir -180° dén 180°), hodc
theo s6 budc song (tir 0 dén 0,54 cho mdi vong quay).
Theo quy dinh cta dd thi Smith:

Chiéu quay tir tdi huéng vé nguon la thudn chiéu kim dong ho.
Chiéu quay tir nguon hwéng vé tdi la nguege chiéu kim dong hé.

Trén mdi chidu quay, co6 mot vong danh s theo do va mot vong
danh s theo sd budc song dé tién st dung.

¢ Khi v& duong tron dang S trén d6 thi Smith thi duong tron nay
s& cat truc hoanh tai 2 diém. Giao diém nam phia bén phai cta tim biéu do
biéu thi cho vi tri trén duong day cO6 z= rmaxti0, vOi rmax=S. Pay chinh la
diém bung cta song dung. Nguoc lai, giao diém nam phai trai cua tam biéu
do biéu thi cho vi tri trén duong day c6 z=rminti0, v&i rmin=1/S. Pay chinh
1a diém nat cta séong ding (hinh 1.9). Trén biéu d6 Smith ciing nhan thiy

ngay khoang cach giira bung soéng va nat séng bang 0,254 .

Bung song

Vong tron
dang S



Hinh 1.10. Biéu dién diém bung va diém nit cia song ding trén biéu d6 Smith

= Céc k§ thuat phdi hop try khang
o K¥ thuit phéi hop tré khang dua trén cac nhén to tic dong
tré lai roi rac
¢ Céc nhan t6 roi rac ctia mot don vi phdi hop tré khang duoc dat
ndi tiép hodc song song.
> Dién déin trén biéu do Smith.
> Trén biéu d6 Smith, hé sb phan xa , phu thudc vao tré

khang chuan hoa z .

[HEN
[EEN

y+

-7 o
=——=-p; vivay
+Z

> Dién dn chuén hod la: y=

N |~
<

[EEN

H

—p phu thudc vao dién dan chuan hoa.
> Lién két néi tiép (Serial association):

Z =R + X, va Zs:jxs; 2= i) (1.3.37)

> Piém trén biéu d6 Smith dich chuyén trén duong tron

khong dbi v6i phan thyc 14 tré khang chuan hoa (r, = Cst)

> Lién két song song (Parallel association)
Z =R+ JXLd?ln dén , py —p VA yL; dién din chuin hoé;

dbi voi yéu t6 mic song song: Yo = JBP; y'=g.+Jb +b)
> Diém trén biéu d6 Smith dich chuyén trén dudng tron

khong doi véi phan thuc la dién din chuin hoa (g, = Cst)

. Phéi hop tré khing véi doan diy mdt phan tu buéc séng

K§ thuat nay thuong stir dung véi cac tai co tré khang thuec.

Y
z

Rc Rx
------ |
od=M4
. Phoi hop tré khing véi cac doan diy chém



Mot doan day chém 1a mot phﬁn cua duong truyén, n6 c6 chiéu dai | va

thudng duogc két thac bing mach hd hodc ngin mach.

MUC THU HAI: HE THONG PHAT TiN HIEU DAI BANG UHF

A

Ciu tric hé thong thu phat tin hiéu bing UHF:

Transmitter

B.

¥
Amfcnna

signal

upconversio

Drive
ampifier

Power
amplifier

Y

NVCO

Bo tao dao dong diéu khién bing dién ap (VCO)

Mach tao ra dién 4p xoay chiéu c6 dang theo yéu cau la mach tao dao dong. Cac

mach tao dao dong dugc st dung trong hé¢ théng thong tin lién lac, c6 dai tan hoat dong tu

vai Hz cho t6i hang GHz. Pé tao dao dong c6 hé sir dung cac phan tir tich cuc nhu dén

dién tir, trasistor, cac bo khuéch dai thuat toan. ..

Céc tham s6 co ban cta mach dao dong:

C6 thé tao dao dong diéu hoa theo 2 nguyén tic sau:

Tan s6 dao dong

Bién d6 di€én 4p ra

Do 6n dinh tan so 10i ra

Cong suat cia mach

Hiéu suat cua mach

Tao dao dong br:ing mach khuéch dai ¢6 hoi tiép duong.

Mach tao dao dong bing phuong phap tong hop mach

bé tao duoc mach dao dong can thoa man 2 diéu kién 1a

Thoa man diu kién can bang bién do

Thoa man diu kién can bang pha

1. Mach tao dao dong 3 diém



L1

L{'It Z2

2. Mach tao dao dong 3 diém dién dung

oa—4

C +Ucc

+Ucc

R1[ L
—
1
Cv =

C. Mach vong bam pha:

B6 tao dao dong si€u cao tan chiém mdt vai trd rat cin ban trong cac hé thé)ng
thong tin vi n6 tao ra cac song tham chiéu str dung trong viéc diéu ché va giai diéu
ché.. .Trong céc hé théng nhu vy, tinh chinh xac va on dinh cua céac bd tao dao dong
ludn phai dugc quan tam nhiam dam bao chét lugng cua hé théng.

Cho dén nay da co nhiéu phuong phap dé ting tinh on dinh ctia bo tao dao
dong, trong do dang chu y 1a ky thuat vong bam pha PLL (phase locked loop) va k¥
thuat tong hop s6 truc tiép DDS (direct digital synthesis). Mi k¥ thuat déu c6 nhing
diém manh va yéu riéng. Ky thuat DDS 1a mot hé théng hé, sir dung may tinh s6 va
cac bo bién d6i DA (digital to analog) dé tao ra cac tin hiéu mong muén. Day la ky
thuat tong hop tan sb truc tiép. K thudt nay c6 wu diém noi bat 1a thoi gian thiét 1ap
tan sO rat nhanh, d6 phan giai tan s rat nho. Tuy nhién nhugc diém cta no 1a tiéu thy
nhiéu ning lwong va chi thich hop voi dai tin ¢& vai traim MHz. Trong khi d6, k¥ thuat

PLL lai sir dung hé thong hdi tiép kin, trong d6 do on dinh cua hdi tiép 1a quan trong

10



nhét. Pay la k¥ thuat tong hop tan s6 gian tiép. K§ thuat nay yéu hon DDS ¢ thoi gian

thiét lap tan sb, tuy nhién, n6 lai c6 vu diém 1a tiéu thu rét it nang lugng, va rat thich
hop vé6i dai tan siéu cao, 1a dai tan sb tir 300MHz dén 3GHz.

D. Mach khuéch dai cong suit:

= O cac tan s6 cao, khong thé do tré khang va dan nap cla transistor mot

cach truc tiép. Trong khi do, c6 thé do dwoc ma tran tan xa [S] cta nd. Vi viy,

phuong phap thiét ké str dung ma tran tan xa luon dugc st dung rong rii. Cac tham

) Sij cua transistor do dugc bﬁng cach chén transistor vao mot mach test vdi cac

duong truyén 50Q, dat ding thién 4p can hoat dong va do cac tham sb Sij ding

may phan tich mang.

ZS
Iy [S] out
4 C & C L 3z
in (Zyp) L
Hinh 2.15. Mang 2 ctra cua transistor
1 San b
Vi o— > &
S22 I;
512
- O
a

Hinh 2.16. D6 thi ludng tin hiéu ctia mang 2 cira

Z0
| Output
nput Transistor matching
matching [S] circuit 2o

circuit G0 GL

r F ruul Iﬂl.

s in

Hinh 2.17. Mach khuyéch dai cong suét
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MUC THU BA: CAC KET QUA THU'C NGHIEM
A.  Thiét ké, ché tao VCO dung 2SC3355:
= trinh bay nguyén 1y va cac két qua thuc nghiém do duoc trén may phan
tich phd Rohde & Schwarz va nhan xét két qua dat dugc.

AN

Ll

¥\
|
f

|
1
|
I
|l
1

Hinh 3.4 So dd hoan chinh
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B64

B62

860

B58

B56

B854

B52

B30

B48

B46

Su phu thudc cta tan sb 161 ra vao dién 4p diéu khién VCO

i
O

0l
O T T O T T 8
12 125 13 135 14 14.5 15

Seriesl

B. Ché tao mach khuéch dai cong sudt 1W: trinh bay nguyén 1y, cac két

qua md phong bang phian mém ADS va cac két qua mach thuc té. Nhan xét két qua

nhan duogc

So dd nguyén Iy mé phong 16i vao

@
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m2
freq=856.0MHz
dB(S(2,1))=-3.030E-4

m3 n&;
freq=856.0MHz e
S(1,1)=0.008 / -56.037 1 0
impedance = Z0* (1.009-j0.814) e
5_5 .20~
7 Sz g ma
— Mo
= S L8 5p|m4 freq=873.0MH
£ \\ 88 7 |lfreq=842 OMHz 1 dB(S(1,1))=-14.279
X o ||0B(S(1.1))=-16.84y
mB ( m7 \ ¥
freq=848 OMHz freq=866.0MHzZ i P P B e P e K P
5(1,1)20082./—140802 \ 8(1,1)101 34T 124 ) 04 05 06 07 08 09 10 1.1 12 13
impedance = Z0 * (0.876 -}0.092) impedance /70 * (1.216 +j0.075) freq, GHz
AN a,
= -
freq=856 OMHz
freq (400.0MHz to 1.300GHz2) Eﬁss“ A)=41.963

Két qua mo phong 16i vao

MUC THU 4: KET LUAN

Panh gia két qua dat duoc, néu huéng nghién ciru phat trién tiép tuc tir dé tai.

References

Tai liéu tiéng Viét:

[1]

[2]
[3]

GS.TSKH Phan Anh. Truong dién tir va truyén séng, NXB Pai Hoc Qudc Gia
Ha Noi, Ha Noi.

Pham Minh Viét. KJ thudt siéu cao tan, NXB Khoa hoc k¥ thuat, Ha Noi.
PGS.TS Tran Quang Vinh — Ths. Chir Van An, Nguyén Iy ky thudt dién tit,
NXB gido duc, Ha Noi.

Tai liéu tiéng Anh:

[1]
[2]

3]
[4]

W. Alan Davis, Radio Frequency Circuit Design, John Wiley & Sons, Inc.
Jeremy Everard, Fundamentals of RF Circuit Design with Low Noise
Oscillators, John Wiley & Sons.

Chris Bowick, RF CIRCUIT DESIGN, Newnes.

David M. Pozar, Microwave Engineering, John Wiley & Sons, Inc.

14



