TOM TAT LUAN VAN

Bao vé chu quyén quéc gia 1a mét nhi¢m vy dac biét quan trong ddi voi
mdi dan toc ca trong thoi chién 1an thoi binh. Hé thong cac dai radar quan sy da
va dang gop phan quan trong trong céng cudc bao vé toan ven lanh thd thiéng
lieng cua t6 qudc. Pai radar 1a mot hé thdng rat phirc tap tir viéc tim hiéu
nguyén 1y hoat dong cho dén thiét ké, xdy dung va ché tao. Trong hé thdng nay
thi phan may phat céng suit 16n di va dang dwoc cac nha khoa hoc trong va
ngoai nudc dic biét quan tdm. Do vay viéc tim hiéu nguyén 1y hoat dong, tirng
budc lam chu céng nghé ché tao may phat cong suit 1on dang 13 mot trong

nhitng nhi¢m vu can thiét cia cac nha khoa hoc Viét Nam.

Trong khudén kho luan vin nay, téi da nghién ctu, thiét ké va ché tao
thanh cong dugc modul khuyéch dai cong suat 16i ra 80W, day 1a mot trong
nhitng module co ban két hop véi cac ting module kich cong sudt khac dé cau
thanh nén may phét cong suat 16n ¢ cac dai radar hoat dong trong dai séng dm.

Luan vin gdm 3 chuong:

Chuong 1. Téng quan vé hé théng Radar
Chuong 2. K¥ thuat thu phat siéu cao tan
Chuong 3. Thiét ké ché tao mach khuéch dai cong suét siéu cao tan
CHUONG 1. TONG QUAN VE HE THONG RADAR
1. Lich sir phat trién ciia Radar
Tur xa xua, tao hoa di ban cho chiing ta nhitng cd may “radar” ki diéu. Chd
doi phat ra séng siéu am tir miii, nhéan tiéng vong tai hai “dng-ten” ¢ hai tai, qua
do6 phan tich dé tim kiém va dinh vi maoi.
e Nhirng ngay dau tién thi nghiém va kham pha ciia con ngudi

Nam 1887, nha vat Iy Puc Heinrich Hertz lan dau tién da tao ra song vo
tuyén trong phong thi nghiém. Céc séng nay c6 thé truyén qua hoic phdn xa boi
cac loai vat liéu khac nhau. Véi céng hién tuyét voi nay, Hertz dugc nhan loai

ton vinh va lay tén 6ng lam don vi tan s6 séng vo tuyén.



Nam 1937, Sir Robert Watson-Watt thanh cdng trong viéc tao ra mot hé
thong cho phép phat hién may bay ném bom tir khoang cach 16n hon 150 km.

Va 6ng duoc coi 12 nguoi phat minh ra hé thong radar hoan chinh.
e Trong chién tranh thé giéi 1an thir 2

Trong nhirng ndm 4c liét cua chién tranh, Lién-x6 da cho ra doi hang loat
cac dai radar v6i nhiéu chién thuat khac nhau, ning cao kha ning chién d4u cho
quan d6i va di gop phan vao thing loi chung cua Hong quin Lién-x6.

e Thdoi binh

Hién radar bat dau dugc sir dung dé giam sat giao thong trén xa 16, giap
cac nha hoach dinh biét duogc sb xe, tinh trang tac nghén, toc do trung binh va
tham chi 1a kich c& xe trén duong. PO tin cay va kha nang "nhin" cua radar
trong moi diéu kién thoi tiét Iam cho né trod thanh mot cong cu thay thé hap din

hon do1 voi camera.
2. Phan loai cac dai radar

Muc dich cua viéc phan loai 1a chia tdp hop cac dai radar thanh ting
nhém c¢6 nhitng ddu hiéu chung, khong phu thudc vao tinh da dang cia cac giai

phap k¥ thuat va két ciu tirng dai radar.
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3. So @6 khdi may phat radar



A\ 4

Power
Amplifier
Waveform .
Generator Upconversion

A
Y
Control &
—>
Power Clocks & Local Duplexer A
Osillators
A
Antena
. <« Signal & data < . Possitioning
Dislay N Dowconversion
processing System
Low noise A

Amplifier

Hinh 1.2. So d6 khéi hé thong radar

e Anten
e Khéi chuyén mach song cong (Duplexer)
e Khoi tao séng Waveform Generator
e Khéi dao dong Local Osillators
e Khéi tron tin(Mixer)
e Khoi khuéch dai cong suat (Power Amplifier)

e Khoi khuéch dai tap Am thap(Low Noise Amplifier)

e Khoi didu khién xir Iy tin hiéu (Signal Processing/Data Processing/Control
Subsysttois)

e Khéi diéu khién anten (Antenna Positioning Systtoi)
e  Khéi nguon(Power Systtdi)
e Khéi hién thi (display)

CHUONG 2. KY THUAT THU PHAT SIEU CAO TAN

1. Gidi thiéu chung



Thuat ngir “viba” hay song si€u cao tan (microwaves) la dé chi nhirng
song dién tir ¢6 budc song rat nho, itng véi pham vi tan s6 rat cao cua phd tan

sO vO tuyeén dién.

2. Thiét ké mach khuéch dai cong suit trong ky thuit siéu cao tin
Khi nghién ciru duong truyén déi véi cac tin hiéu tan thap, ta thuong coi
cac duong day ndi(hay dudng truyén) 1a ngin mach. Diéu nay chi ding khi kich
thudc cua mach 1a nho hon budc song cua tin hi¢u. Con ddi vai tin hiéu cao tan
va dic biét d6i véi tin hiéu siéu cao thi ta phai c6 nhitng nghién ctru dac biét veé
dudng truyén.

2.1. M4 hinh twong dwong tham sé tip trung ciia dwong truyén
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Hinh 2.1. Ddy ddn song song va so dé twong dwong
2.2. Phwong trinh song va nghiém

Ap dung dinh luat Kirchhoff, ta c6 thé viét cac hé thirc sau day ddi véi

dién ap va dong dién trén doan mach, tai cac thoi diém t:
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Phuong trinh (2.9) hé phuong trinh vi phan bac 2 cua V va I cho phép
tinh V, I tai cdc diém bat ky trén dudng day khi biét cac thong sé Z, Y cua
duong diy va cac diéu kién bién.

Truyén séng trén dwong day. Nghiém ciia phwong trinh vi phan



Nghiém cta phuong trinh vi phan (2.9)

p=Yo o Ve (2.14)

Trong do
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Néu viét dudi dang ham lugng giadc, ta c6 biéu thic cua song dién ap trén

duong day:
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Déi voi truong hop dudng truyén khong gay ton hao thi:

Z, = \/% la dai lugng thyec.

Thiét ké by khuéch dai siéu cao tin sir dung ma trin tan xa [S]
Viéc thiét ké mot bd khuéch dai cao tan thuong theo nhirng muc dich sau:
- Hé sb khuéch dai cong suit cuc dai
- Tang dau tién co noise figure nho. Picu nay yéu cau trd khang ngudn
z,cu thé. Gid tri z,t6i uu cho noise figure thap nhat dugc cho bdi cac nha
san xut transistor.
- Hé sb khuéch dai 6n dinh, nghia 1a khong c6 dao dong.

- Hé sb khuéch dai thich hop va dong déu trén mot khoang bang tan nhat
dinh.

- DPap tng pha 1a ham tuyén tinh theo w (khong méo, chi c6 tré nhom)



- Khong nhay voi nhitng thay d6i nho cua cac tham sb Sij.
. Céc tham s6 tan xa ciia mang hai cong

Khai niém dién ap toi va di€n ap phan xa va cac tham so cua dong di¢n co
thé dugc lam rd boi mang mot cong dugc minh hoa trén hinh 2.2
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Hinh 2.2. So do twong dwong mang mét cong

H¢ s6 chuan hoa cua tin hi¢u 161 vao a dugc dinh nghia 1a can bac hai cua cong
suat 101 vao Pj dugc cho boi biéu thure sau:
L V+Z]

2 JReZ,

Tuong tu, hé sd chuin hoa cua tin hiéu phan xa b dugc dinh nghia 1a cdn bac

(2.38)

hai ctia cong suat phan xa cho boi bicu thuc:

V. JReZ
b=/P, =Z—S (2.31)
S

Dién ap V va dong dién I ¢6 mdi lién hé véi a va b nhu sau:
Zs a+ Zs
JReZ;  ReZ
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V=V, +V = b (2.36)

(2.37)

Trong do:



Ty s6 gitra tin hiéu chuan hoa phan xa va tin hi€u chuan hoa 161 vao duoc

goi 12 hé sb phan xa T' dugc dinh nghia boi:
b _V-Zi V-2 _Z-Z,

D - = (2.39) v6i Z= V/I.
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Hinh 2.3. So dé twong dwong mang hai cong
Sy, :ﬁ Sy :E (2.45)
a1 a,=0 a,=0
S, :E S,, _E (2.46)
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Trong d6 s;; 1a hé s6 song phan xa tai cong vao ra ngoai khi cong ra dugce
phoi hop tré khang. Va s,; 1a hé s6 truyén tir cong vao tdi cong ra khi cong

ra dugc phdi hop tro khang.

Mot s6 phwong phap phéi hop tré khang co ban

_._
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Hinh 2.4. So' d6 phéi hop tré khing co ban

Mach phdi hop tré khang Ia phan quan trong cia mot mach siéu cao tan vi

nhitng ly do sau:



- Khi ngudn va tai dugc phdi hop tré khang véi dudng truyén, ning luong
toi da tir nguon s& dugc truyén dén tai con ning lugng ton hao trén dudng
truyén 1a nho nhit.

- Phéi hop tré khang s& gitp cai thién ty s tin hiéu/tap nhidu ctia hé thong
khéc trong hé théng s dung cic phan tir nhay cam nhu anten, bo khuéch
dai tap am thap v.v...

2.6.1. Phéi hop tré khang dung cac phén ti tip trung
2.6.2. Phoi hop tré khang dung mét diy nhanh
2.6.3. Phoi hop tré khang dung hai diy nhanh

2.6.4. Phoi hgp tré khing bang doan ddy lamda/4 ]
2.6.5. Phoi hgp tré& khang bang doan day c6 chiéu dai bat ky

2.6.6. Phoi hop tré khang bang doan diy mic ndi tiép
CHUONG 3. THIET KE CHE TAO MACH KHUECH PAI CONG
SUAT SIEU CAO TAN

Dé tao ra may phat radar thé hé méi ¢ dai séng 820Mhz — 900 Mhz, véi
cong suat 1a 10KW xung, phuong an dé xuét 1a cong cong suit ctia nhiéu

module cong suat nhé hon dé tao ra khoi cong suat 16n.



Tin hiéu vao

Tang kich

Bo chia cAu Wilkinson

B0 cong cdu Winkinson

Hinh 3.1 B4 6 hop céng sudt trong dé tai ludn vin

Thiét ké mé phéng, ché tao bd khuéch dai cong suit dung

Transistor PTFAQ092201E.
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PTFAO092201E
Package H-36260-2

PTFA092201F @ \

Y/,
Package H-37260-2 /f""’%

Features

M6 phéng két qua tinh toan phdi hop tré khang

Tin hiéu ra
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Hinh 3.4. Mach phéi hop dau ra
m2 m1
freq= 860 OMHz freq=85% OMHz
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Hinh 3.5: Két qua mé phong phéi hop tré khdang dau vao

1 m2
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Hinh 3.6: Két qua mé phéng phéi hop tré khang dau ra

Hinh 3.7. Mach ché tao

3. Két qua do
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Hinh 3.13.04t ké chi 8OW khi tin hiéu dau vao 9dbm

Pé danh gia do 6n dinh cia bo khuéch dai, toi tién hanh khao sat dai thong tir
802Mhz-900Mhz. Két qua thu dugc nhu sau:

FEW 3 MHz
WEW 10 HHz
Ref 13 dBm At a0 dEB SWT Z.5 m=

Hinh 3.14. Phé tan sé 820Mhz

Bang 2: Khdo sat dai thong



Téan s6 (Mhz) Cong sudt vao(dBm) | Cong suat ra(dBm) Hé s6  khuyéch
dai(dB)
800 -30 -17.54 12.46
810 -30 -16.04 13.96
820 -30 -16.25 13.75
830 -30 -15.05 14.95
840 -30 -14.42 15.58
850 -30 -15.10 16.9
860 -30 -14.45 15.55
870 -30 -15.48 14.52
880 -30 -15.68 14.32
890 -30 -16.06 13.94
900 -30 -16.12 13.88
910 -30 -17.96 12.04
18
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Hinh 3.20. Gidn dé ddi théng ciia bé khuéch dai cong sudt




1. KET LUAN
Luén vin da tim hiéu mot cach tong quan vé hoat dong ctia may phat
radar thé hé méi hoat dong & dai song dm. Tur cé s& 1y thuyét vé k¥ thudt siéu
cao tan, két hop vé1 mo6 phong va tinh toan. Két qua luan van da ché tao duoc
mdt module khuéceh dai cong suit dau ra 80W hoat dong o dai tan tir 820Mhz —
900Mhz vé&i d6 6n dinh cao. Tuy mai chi dat dugc nhitng két qué con rat khiém
ton nhung diy 1a budce dau quan trong dé téi c6 thém ty tin tim hiéu va nghién
cru va tng dung trong linh vuc siéu cao tan. Tiép tuc nghién ciru cac giai phap
thiét ké nang cao cong suit cho cac module khuéch dai c6 cong suat 16i ra 16n

hon 100W.



