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' (34) MAY PHAT TIN HIEU DAI RONG DUNG CHO RADAR THE HE MOI

u(57) Giai phép hitu ich dé xudt céu triic mdy phat tin hiéu dai rong dung cho céc
. dai radar thé hé méi cong sudt Xung 9,6kW bang tdn UHF bao gdém: tang kich c6
 tac dung khuéch dai tin hiéu vao du 16n cho hoat dong cua cac khoi khuéch dai
" cong sudt & ting sau; khéi chia cong sudt 1 16i cong suét vao, 64 16i cong sudt ra
~ dong pha, dong bién do; khoi khuéch dai cong suét 64 161 cong sudt vao, 64 16i
* cong sudt ra; khoi cong cong suét 64 16i cong suat vao, 64 16i cong suat ra di dé
~ dat cong sudt téng cong 9,0kW xung va khoi nguon nuodi ctia may phat dugc
 thiét ké theo phuong phdp chia thanh timg khoi nguon nudi riéng biét cho tlimng
~ kh6i khuyéch dai cong sudt phat thanh phan 150W, bang tan UHF trong dé6 khoi
E khuyech dai cong sudt thanh phan 150W, bang tan UHF nay c6 hai tdng khuéch
dai, mdi tang khuéch dai bao gom: bong khuéch dai cong suat, mach ph01 hop
~ trd khdang dau vao va mach ph01 hop tr6 khdng ddu ra, mach phan dp c6 nhiém
' yu cung cdp dién thé phan cuc va lya chon ché do lam viéc cho khoi khuéch dai.
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Linh vie ky thuat dwge dé cap

Giai phap hitu ich thudc linh vuc dién tur -vién thong, k¥ thuat siéu cao tin. Cu thé,
gidi phap hiru ich d& xuét cdu tric méy phét tin hiéu dai rong ding cho radar thé hé méi theo
phuong phép cong cong suét tir c4c khdi khuéch dai cong sut thanh phan.

Tinh trang ky thuit ciia gidi phdp hiru ich

Vén d& 1am chi c6ng nghé nghién ciru, thiét ké, ché tao cac may phét tin hidu dai
rong dung cho céc dai radar thé hé méi da duoc dat ra tir 1au, dé thay thé cho céc hé théng
dai phat radar thé hé ci ding dén phat magnetron theo kieu u_i dao dong, c6 d6 én dinh tin
56 thap. Céc cong bd két qua nghién ctu vé van dé nay hién chua cé.

V2 mo hinh gidi phap & hop cong sut m&i chi xuét hién céc cai tién ddi véi cac thiét
bi trong may hoi hién c6 ctia Lién X6 bao gbm viée ché tao ang ten, xay dung hé théng ma
hoa gidi ma. Ngoau ra, nhém nghién ciu cia Trudng Pai hoc Cong nghé, PHQGHN da xay
dung dugc mo hinh mdy phat tin hiéu ma kiém soat khong luu (theo don séng ché sb 1 -
2010 -03012). Tuy nhién, chua c6 md hinh cu thé vé may phat tin hiéu dai rong theo kiéu
cong cong suét v&i khdi khuéeh dai cong suét thanh phén 12 150W.

Nhuoc didm cta cdc may phat tin hiéu dai rong hién c6 dung cho céc dai radar thé hé
cfi 12 ¢6 d0 6n dinh thn sb rat thép, cong suét phét nho. |
Ban chit ky thuét ciia gidi phap hiru ich

Pé khic phuc nhuoc diém cua cdc mdy phat tin hiéu déi rong hién cé dung cho cac
dai radar thé hé cii noi trén, giai phap hiru ich d& xuft cAu trac may phat tin higu xung dai
rong cong sult 9,6k W, bing tAn UHF khac biét & chd: st dung béng cong suat duoc ché tao
theo cong nghé ban din oxit kim loai bu (goi la béng cdng sudt CMOS - Complementary
Metal-Oxide-Semiconductor), c6 do én dinh cao va cong suét tidu tén thép. Viéc st dung
béng ban din CMOS thay vi s dung dén magnetron theo kiéu tu dao déng s& khic phuc
dugc nhuoc didm v& d6 6n dinh tan sb, cho phép khuéch dai cée dao dong c6 49 dn dinh
ngang cap thach anh, chinh vi thé cu triic may phat theo kiéu t hop cong suét cho phép xur
Iy loc doppler cho cc muc ti€u di dong t6t hon. Mot diém khac biét so voi cdc mdy phat tin

hiéu dai rong dung cho cac dai radar thé hé cii phat xung hep v6i cong sut dinh xung rat 16n
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|

% la cac méy phat tin hiéu dai rdng dung cho cac dai radar thé hé méi phat ra cc xung rong,

J dinh xung thip nhung cbéng suét trung binh vin dam bao. Giai phap k¥ thuit theo clia don
ndy sir dung céng nghé mach dai 1a cong nghé tién tién cho phép tao ra cac khdi khuéch dai
cong sudt thanh phan bing nhau vé pha va bién d6 gitip cho hiéu sut cong cong suit ting
lén.

Giai phép hiru ich dé xuét ciu tric méy phat tin hiéu dai rong diing cho céc dai radar
thé hé méi st dung phuong phép t6 hop cong sudt tin hidu phat truéc khi dua ra ngten,
nghia 13 t6 hop bing phuong phép cong cong sudt tir cac khdi khuéch dai cong sudt thanh
phan. Piém méi trong giai phép hitu ich 1a sir dung giai phap t6 hop cong sudt 64 dudng véi
64 khbi khuéch dai cong sudt thanh phdn 150W hoat dong tai dai tin UHF. Giai phép k¥
thudt méi nay cho phép ngudi thiét ké linh hoat chu dong vé cong sudt phat ra trong céc
thiét ké ciing nhu c6 thé thay thé cac khdi khuéch dai cong sudt thanh phéﬁ clia may phét dé
dang. Viéc x4y dung phuong 4n t6 hop céng suét nhu trén, dam bao tinh hoat dong lién tuc
clia mdy phét. Néu c6 mot vai khdi khuéch dai cong sudt phéat héng thi may phat van hoat
dong vdi cong suét nhé hon.

Céc khéi khuéch dai cong suét thanh phan 1a cac khdi khuéch dai cong suét phét cong
suét 150W hoan toan gidng nhau nho thiét ké bing cong nghé mach dai véi mach phdi hop
tr& khéng siéu cao tAn phit hop. Céc khéi khuéch dai cong sudt thanh phan nay duoc thiét ké
nhim dam bao tinh én dinh v& bién do, d di pha nho, ddm bao c4c tham sb vé bang thong,
dai dong, hé s6 khubch dai va én dinh tét theo c4c bién méi trudng nhu nhiét d9, do 4m
cling nhu d4p ing yéu cAu v& miu ma sin phém.

Chu triic may phét tin hiéu dai rong kiéu nay cho phép chu dong ché tao céc may phét
y6i s6 Iwong khbi khuéch dai cOng suit thanh phan co ban khéc nhau nham phuc vu cho cac
muc dich khac nhau.

M ta vin tit cac hinh vé

Hinh 1 14 cAu tri¢ co ban ctia may phéat tin hiéu dai rdng dung cho dai phét radar thé
hé méi xung dai rong theo phuong 4n ciia giai phap hitu ich;

Hinh 2 12 cAu trac khdi chia cong sudt 1 181 cong sut vao va 64 15i cong suét ra theo

phuwong an ctia gidi phép hitu ich;
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Hinh 3 1a cAu trtc khéi cdng cong suit 64 161 cong sudt vao va 1 16i cbng suét ra theo
phuong &n cuia gidi phép hitu ich; : _
Hinh 4 1a céu triic khéi khuéch dai cong sudt 150W bang tin UHF theo phwong 4n

clia gidi phap hitu ich.

- Mo ta chi tiét giai phap hiru ich

Nhu dugc thé hién trong hinh 1 cAu tric ctia may phat tin hiéu dai rong dung cho dai
phat radar thé hé méi phat xung dai rong cong sudt phat 161 ra 9,6kW xung bao gbdm ting
kich tin hiéu, khéi chia cong suét, khéi khuéch dai cong sudt thanh phin, khdi cong cong
suét va ngudn nudi duoc thiét ké theo kidu ngudn xung, duoc chia thanh timg khdi ngudn
nudi riéng biét cho timg khdi khuyéch dai c6ng sudt thanh phan.

Theo phuong 4n clia sang ché, ting kich 1 chi c6 mot ting khuéch dai dé kich tin
hiéu sau diéu ché, dam bao cho tin hiéu ddu ra c6 cong suét da 16m, cung cép cho 18i vio cia
cac khdi khuéch dai céng suét thanh phan trong khéi khuéch dai cong sudt & phia sau. Khéi
chia cong sudt 2 dugc 1am tuong thich dé chia tin hiéu ra thanh 64 181 céng suét ra ddng pha
c6 cong suat bang nhau dé dua vao 64 khéi khuéeh dai cong suét thanh phén tuong tmg véi
céc khdi khuéch dai cong sudt thanh phan tir 3.1 dén 3.64. Khéi khuéch dai cong sut gbm
64 khdi khuéch dai cong sudt thanh phén, tin hiéu tir 64 181 ra ctia cac khbi chia cong sult 2
thanh 64 dudng dwoc dwa t6i 161 vao cac khdi khuéeh dai cong suét thanh phin 150W tir 3.1
dén 3.64. Céc khdi khuéch dai cong suét thanh phén tir 3.1 dén 3.64 14 céc khdi khuéeh dai
cong sudt thanh phén c6 cAu tric hoan toan gidng nhau, c6 nhiém vu khuéch dai tin hiéu,
cho 16i ra dat muc cong sudt mong mudn. Khbi cong cong suét 4 dugc lam tuong thich dé
cong cong suét clia céc tin hiéu ra tir 64 khéi khuéch dai cong suét thanh phén béng cach sir
dung khéi cong cong sudt ddng pha, déng bién do. Vi céu tric nay, dé c6 duoc cong suit
16i ra tong cong la 9.6kW xung cho m4y phét tin hiéu dai rong dung cho céc dai radar thé hé
méi phét xung dai rong, giai phép hiru ich da d& xuét str dung 64 khéi khuéch dai cong suét
thanh phan 150W. Ngoai ra khéi ngudn nudi 5 c6 nhiém vu cung cip ngudn nudi mét chidu
28.5V va 12V én dinh cho cac khéi khuéch dai cong suét. Toan b may phét tin higu dai
réng dung cho dai radar thé hé méi dugc lam mét bang hé thdng 1am mét bing quat gi6 6.

‘ Chu triic cia khéi chia cong suat 2 dugc mb ta trén hinh 2. Khéi chia cong sut 2

duge goi 1a khdi chia cong suft 1 161 vao 64 16i ra bao gdm 8 bd chia 1 thanh 8 tir 2.1 dén
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2.8. C4c bd chia nay dugc ché tao bing cong nghé mach dai. Tin hiéu 16i vao bo chia cdng
sudt duoc chia thanh 8 dudng ra ddng pha va d6ng bién dc}. Tin hiéu sau tang kich 1 duoc
dua vao khoi chia cong suat 1 thanh 8 tir 2.1 dén 2.8 dé chia thanh céc 16i ra déng pha va
dong bién d6. Nhur vay tin hiéu 16i vao khdi chia cong suit 2 duoc chia thanh 64 1i ra ddng
pha va ddng bién dd. Cac khédi chia cong suét duoc ché tao bang cong nghé mach dai.

Cau tric cta khdi cOng cong suat 4 duoc mo ta trén hinh 3. Khéi cdng codng suét 4
dugc goi 14 khéi cong cong suat 64 161 cong sudt vao thanh 1 16i cdng suét fa bao gbém 8 bd
| cong cong sudt 8 dudng tir 4.1 dén 4.8 va 1 bo cOng cong suét tdng 8 duodng 4.9. Cac khéi

cong cong suat nay duoc ché tao bang céng nghé mach dai.

64 161 cong suét vao dugc chia thanh 8 nhém, m&i nhém c6 8 16i cong suét vao tir 1
. dén 8, 9 dén 16, 17 dén 24, 25 dén 32, 33 dén 40, 41 dén 48, 49 dén 56, 57 dén 64. Timg
| nﬁém 8 161 cobng sudt vao duogc dua tuong tmg vao céc khdi cong cong sudt tir 4.1 dén 4.8,
16i ra cia céc khdi cong cong sudt nay dugce dua vao 181 vao cia khéi cdng cong sut tdng 8
dudng 4.9 dé thu duoc cong suit 18i ra tdng cong 9,6kW xung.

Nhu duoce chi ra trong hinh 4, cdu triic co ban cta mdt khdi khuéch dai cdng suét
thanh phan 150W, trong d6 tin hiéu vao dugc khuéch dai béi 2 khéi khuéch dai dé tao ra tin
hiéu ra c6 cong suat mong mudn. Khéi khuéch dai thtr nhét duoc thiét ké gbm bong khuéch
dai cong suit 8, mach phéi hop tr& khéng dau vao 7 va mach phdi hop tré khang d4u ra 9,
mach phan dp 13 ¢6 nhiém vu cung cép dién thé phén 4p va lya chon ché do lam viée cho

béng khuéch dai thir nhat. Khéi khuéch dai cong suat thit hai c6 ciu triic hoan toan tuong tu

nhu khéi khuéch dai cong suét thir nhét bao gdm bong khuéch dai cong sudt 11, mach phéi
' hop tré khing dAu vao 10, mach phdi hop tré khéng dAu ra 12 v mach phén 4p 14 ¢6 nhiém
vu cung cp dién thé phan 4p va lva chon ché d6 lam viéc cho béng khuéch dai thit hai.
Hiéu qua dat dugc cua giai phap hitu ich

Viéc sir dung cdc béng ban din duoce ché tao bing cdng nghé ché tao vi mach tich
hop (CMOS) va cong ngh€ mach dai giup nang cao tinh 6n dinh ctia may phat tin hidu dai
rong ding cho dai radar thé hé méi, hicu sudt cao. Pong thoi may phét tin hi¢u dai rong
ding cho dai radar thé hé méi st dung theo cdu triic dé xuét ctia giai phap hitu ich cho phép
hién dai hoa cac dai radar thé hé cii hoat dong & ché d6 tu dao dong véi kha nang chéng

nhiu, loc muc tiéu di dong kém thanh cdc dai radar thé hé méi véi kha nang chong nhiéu,
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loc muc tiéu di déng cao trén nén nhidu dia vat ly, cho phép nén xung dé ning cao ty sb tin
hiéu trén tap 4m. Ngoai ra c4u triic cong cong suét tir nhiéu khéi khuéch dai cong suit thanh
| phén dam bao kha ndng hoat dong lién tuc clia may phat tin hiéu dai rong dung cho dai radar
thé hé méi. Khi c6 mot hodc mot vai khéi khuéch dai cong suét thanh phin phét hong thi hé
| théng van lam viéc v6i cong sudt phéat nhd hon, cling nhu thudn tién trong viéc stra chira,
thay thé cac khéi khuéch dai cong suét phat hong.
| Pham vi tng dung ctia méy phét tin hiéu dai rong cdng suit 9.6kW, cho cac linh vuc:
dai radar thé hé m&i, cac dai radar tAm thép.

Trén ddy la md ta phuong an wu tién clia giai phép hitu ich diing cho dai radar thé hé
moéi cong suét 9,6kW va khoéng dung dé han ché-pham vi bdo hd cta giai phép hitru ich.
Nhimng céi tién twong dwong theo cdu tric chia phuong 4n néu trén déu thudc pham vi bao hd

clia gidi phép hitu ich.
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YEU CAU BAO HO

1. Méy phat tin hiéu dai rong ding cho dai radar thé hé méi bao gdm:

tang kich c6 tac dung khuéch dai tin hiéu vao di 16n dam bao muc cong suét hoat
dong cho céac khéi khuéch dai cbng suft & tAng sau;

khéi chia cong sut c6 nhiém vu chia cong sudt c6 1 16 cdng suét vao thanh 64 14
cdng suét vao va 64 16i cdng sudt ra;

khéi khuéch dai cong suit ding dé khuéch dai cdng suat str dung 64 khéi khuéch dai
cbng suit thanh phan 150W;

khoi cOng cOng suat cd 64 101 cong suat vao, 1 16i cdng suat ra; va

khbi ngudn nubi ctia may phat.

2. Méy phét theo diém 1, trong d6 khdi chia cong sudt 1 161 cdng suét vao, 64 16i cong suét
ra ¢ nhiém vu chia tin hiéu 16i cong suét ra cia tang kich thanh 64 duomg ddng pha,
dong bién d6 va 1a ddu vao cta 64 khéi khuéch dai cong suét bao gdm: 8 b chia cong
sudt 1 161 cong sudt vao, 8 16 cdng suét ra. .

3. May phat theo diém 1, trong d6 khdi khuéch dai cdng suit bao gdm 64 khéi 'khuéch dai
cng suat thanh phin 150W c6 cAu tric gibng nhau ding dé khuéch dai tin hiéu 64 16i cong
suat ra tir khdi chia cong suét.

. May phét theo diém 1, trong d6 khdi cdng cong suat 64 16i cong suit vao 1 16i cong suét
1a c6 nhiém vy t6 hop cong suét phat tir 64 khoi khuéch dai cong suét thanh phin 150W
thanh cong suit tong cong 9,6kW xung & 18i ra bao gdm 9 bd cong cong sudt 8 16i cong suit
vao, 1 161 cong suét ra.

. Méy phat tin hiéu theo diém 1, trong d6 khéi khuéch dai codng suit thanh phan 150W,
bing tAn UHF bao gdm:

khbi khuéch dai thir nhét dugc thiét ké gdm béng khuéch dai cong sudt (8), mach
phoi hop tré khang ddu vao (7) va mach phdi hop tré khang dAu ra (9), mach phan 4p (13)
6 nhiém vu cung cip dién thé phan 4p va lua chon ché d6 lam viéce cho bong khuéch dai
hit nhat; va

b khéi khuéch dai thir hai ¢6 chu tric twong tu nhu khéi khuéch dai thir nhat gdm béng
huéch dai cong sudt (11), mach phdi hop tré khang ddu vao (10), mach phéi hop tr& khang
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u ra (12) va mach phén 4p (14) ¢6 nhiém vu cung cp dién thé phan cuc va lua chon ché

viéc cho béng khuéch dai thir hai.
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