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(57) Giai phédp hitu ich dé xuat may phét tin hiéu ma kiém sodt khong luu theo

quy dinh ctia t6 chiic hang khong dan dung quoc t€ (ICAO) cong sudt 3KW bang

tan L bao goém tdng kich c6 tic dung khuéch dai tin hiéu vao du Ién cho hoat

dong cua cdc modun khuéch dai phia sau; khéi chia cong suat mot 161 vao, 32 16i

ra dong pha, déng cong suit; khoi khuéch dai cong sudt 32 16i vao, 32 16i ra;

khoi cong cong suat 32 16i vao, mot 16i ra di dé dat cong suat tong cong 1a 3KW

va khoi nguén nuodi cia may phat duoc thiét k€ theo phuong phap chia thanh

tung modun ngudn nuodi riéng biét cho ting modun phét. Giai phap hitu ich con

dé xudt modun khuyéch dai cong suat 100W, bang tan L c6 hai tang khuéch dai,

moi tang khuéch dai bao gom béng khuéch dai cong sudt, mach phdi hop d

khdng dau vao va mach phéi hop tré khing ddu ra, mach phéan 4p c¢6 nhiém vu

cung cép dién theé phan 4p va lva chon ché do 1am viéc cho béng khuéch dai.
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Linh vic k§ thuét dwoc dé cap

Giai phap hitu ich dé cap dén linh vuc k¥ thuat siéu cao tAn, cu thé 1a dé
cip dén may phat tin hiéu ma kiém soat khong luu theo quy dinh cuia t6 chc
hang khong dan dung qudc t& (ICAO) co cong suét 16n sir dung trong cac hé

théng quén 1y khéng luu va nhéan biét chi quyén qudc gia.
Tinh trang ky thuat cda gidi phap hiru ich

Vén d& nghién ciru, thiét ké, ché tao mdy phét tin hiéu ma kiém soat
khéng luu cdng sudt 16n cho hé théng nhan biét chu quyén qubc gia & nude ta
d3 duoc dat ra tir 14y, tuy nhién két qua dat duoc chi dimg lai & viée cai tién
mét sb thiét bi don gian trong may hoi-dap, chii yéu nham khoi phuc cac thiét
bi trong hé théng may hoi hién ¢6 cua Lién X6 (cl) nhu ché tao anten may hoi,
mo6 phong bé mi madi cia Nga, stra chita khoéi phuc cac khéi may héi, hodc
phuc vu cho mot loai rada cu thé. Thiét bi héi-dap hién nay van con rat khiém
tén, chua mang tinh tong thé, chua gidi quyét duoc céac van @8 k¥ thuat, cong

nghé co ban cia hé théng héi-dap.

Tuy nhién, trén thé gi6i da ché tao thanh cong cc may phét ¢é tinh ning
tuong duong, st dung den dao dong si€u cao tdn ¢4 nhuoc diém 1a hoat dong
khong 6n dinh, yéu cau ngudn nudi cao va phirc tap. Cac may phét nay sir dung
phuong phép td hop cong suat trong khéng gian bang anten, din dén yéu céu
phai thiét ké anten riéng cho méy phét va hé thdng anten nay c6 do phic tap
cao.

Ban chét k§ thuit cia giai phap hitu ich

Pé khéc phuc cac nhuoc diém néu trén, giai phap hiru ich d& xut may
phat tin hiéu ma kiém soat khong luu theo quy dinh ctia ICAO céng sudt 3KW,
bang tan L c¢6 nhiing dic diém sau: sit dung béng céng sudt duoc ché tao theo
cong nghé ban dan oxit kim loai bu (goi 1a bong céng sudt CMOS), c6 do 6n

dinh cao va yéu cau ngudn nudi thap va don gian. Giai phap k¥ thuat img dung
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cong nghé mach dai la cong nghé tién tién giup nédng cao tinh 6n dinh ciia may

phat. Ngoai ra cong nghé mach dai cho phép thu gon kich thude cua may phat.

Mot khia canh khac cta giai phap hitu ich la dé xudt méay phat sir dung
phuong phap td hop cong sut tin hiéu phat ngay tir trong mdy, nghia la t6 hop
béng phuong phap cdng cdng suét tir cac mddun phat nho. Piéu nay gip cho
viéc ché tao anten phat don gian va cho phép thay thé cac cum chi tiét ctia may

.phét dé dang. Ngoai ra, tinh 6n dinh ctia may phét va kha ning hoat dong lién
tuc cia may phat cling duoc dam bao. Néu c6 mot moédun phat bi hong thi phan
con lai cia may van hoat dong. Viéc thay thé cac modun phét bi hong tré nén
don gian va dé dang.

Mobdun co ban 13 cac mddun phat cong suat 100W. Cac mddun nay duge
tap trung thiét ké nhim dam bao tinh 6n dinh vé bién do, do di pha nhd va co
d6 bén cao.

M4y phat nay con dam bao kha ning thay d6i linh hoat dé xay dung may
phét ¢6 lvong mddun co ban khac nhau nham phuc vu cho nhiéu muc dich.

Ngudn nudi ctia méay phéat cling duoc thiét k& theo phuong phap chia
thanh tirng mddun ngudn nudi riéng bidt cho timg mddun phat. Diéu nay lam
giam d¢ phuc tap cho viéc thiét k& khdi ngudn co cong sut 16n cung cap nguén
nudi cho cac may hién tai, ddng thoi tang tinh On dinh va kha ning thay thé,
stra chira may.

MO ta vin tit cac hinh vé

Hinh 1 thé hién cAu hinh co ban ciia may phat tin hiéu ma khéng luu theo
quy dinh ctia ICAO cong suat 3K'W theo phuong 4n cta gidi phéap hitu ich;

Hinh 2 thé hién cAu hinh khéi chia cong sudt mét 16i vao thanh 32 16i ra
theo phuong an cua giai phap hitu ich;

Hinh 3 thé hién c4u hinh khéi cong cong sudt 32 161 vao thanh mot 16i ra

theo phuong én cua gidi phap hitu ich; va



1355

Hinh 4 thé hién c4u hinh co ban ctia mot médun khuéch dai 100W béng
tan L theo phuong 4n cla giai phéap hitu ich.
M3 ta chi tiét giai phap hiru ich

Nhu duogc thé hién trén Hinh 1 cu hinh cua may phat tin hiéu ma kiém
soat khong luu theo quy dinh cua ICAO cong sudt 3KW bao gdm bd phén kicl
(ting kich) tin hiéu, bd phin chia cong sudt (khéi chia cong sudt), bo phar
khuéch dai cong suat (tdng khuéch dai), bd phén cdng cong sudt (khdi cong
céng suét) va ngudn nudi duge thiét ké theo phuong phap chia thanh tim
modun nguén nuodi riéng biét cho timg moédun phat.

Theo phuong an uvu tién cua giai phap hitu ich, bd phéan kich 1 chi cé mé
tAng kich duoc lam thich tmg dé kich tin hidu sao cho tin hidu dau ra co con
sudt du 1on cho hoat dong cua cac mddun khuéch dai trong téng khuéch da
phia sau. Khéi chia céng sudt 2 dugc 1am thich tmg dé chia tin hiéu ra thanh 3
18i ra ddng pha c6 cong suat bang nhau dé dua vao 32 mddun khuéch dai twon
Ung voi cac moddun cua tang khuéch dai tir 3.1 dén 3.32. Tang khuéch dai bac
gém 32 mbédun, tin hiéu tur 32 161 ra ctia khéi chia cong suét 2 duoc dua vao ca
modun khuéch dai 100W tir 3.1 dén 3.32. C4c modun khuéch dai 3.1 dén 3.3:
6 cAu hinh hoan toan gidng nhau c6 nhiém vu khuéch dai tin hidu 1én mur
cong sut mong mudn. Khéi cong cong suit 4 duoc 1am thich tmg dé cdng cong
suét cia céc tin hiéu ra tir 32 médun khuéch dai nghia 1a cong suét tong cong
16i ra duoc td hop tir cong sudt phat ctia 32 modun khuéch dai bang céch s
dl_mg khéi cong cong suét dong pha, dong bién dé. Vé6i cdu hinh nay, dé c
duoc cong suét 161 ra tong cong la 3KW giai phap hitu ich d& dé xuét st dun;
32 mo6dun khuéch dai 100W ddng bién d6. Ngoai ra khdi ngudn nudi 5 ce
nhiém vu cung cap ngudn nudi 28.5V va 12V 6n dinh cho cidc médun khuécl
dai. Toan bd may phét duoc lam mét bang bd phan (hé théng) 1am mét 6 ¢6 si
dung quat gid.

CAu hinh ctia khdi chia cong suét 2 duoc thé hién trén Hinh 2. Khéi chi

cong sudt 2 dugc goi 1a khéi chia cong suat mot 161 vao thanh 32 181 ra bao gén

4-
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mot bo chia mot thanh bén 2.1 va bén bd chia mot thanh tim tir 2.2 dén 2.5.
Céc bod chia nay duoc ché tao bang cong nghé mach dai. Tin hiéu 161 vao bd
chia cong suit duogc chia thanh bbn duong ra c6 cong suat bang nhau va dong
pha. Bén 161 ra ctia bd chia cong suét 2.1 duoc dua vao bdn 181 vao cua bdn bd
chia cong suAt mot thanh tdm tir 2.2 dén 2.5 dé chia thanh céc 16i ra c6 cong
sut bang nhau va dong pha. Nhu vay tin higu 161 vao khéi chia céng suat duoc

chia thanh 32 18i ra c6 c6ng suit bang nhau va déng pha.

CAu hinh cta khéi c@ng cong suét 4 duoc thé hién trén Hinh 3. Khdi
cong cong sudt 4 duoc goi 1a khdi cong cong suét 32 161 vao thanh mot 16i ra
bao gém 10 b6 cong bén dudng cong sudt tir 4.1 dén 4.10, va mot bd cdng hai
duodng cong sudt 4.11. Céc bo cong cong suat nay duoc ché tao béng cong nghé

mach dai.

32 18i vao duoc chia thanh tdm nhém, mdi nhém cé bén 161 vao mét dén
bdn, nim dén tam, chin dén 12, 13 dén 16, 17 dén 20, 21 dén 24, 25 dén 28, 29
dén 32. Ting nhém bdn 16i vao duge dua twong tmg vao céc bd cong cong suit
tir 4.1 dén 4.8. 8 161 ra clia tAm bd cong cong sudt tir 4.1 dén 4.8 duoc chia
thanh hai nhém, mdi nhém c6 bdn 16i vao va dugc dua vao hai by cong cong
sut 4.9 va 4.10. Hai 16i ra cta hai bd cong cong suét 4.9 va 4.10 duoc tb hop
bang moét bd cong cong sudt 4.11 dé thu duoc cong suét 161 ra téng cong la

3KW.

Nhu duoc thé hién trén Hinh 4, cdu hinh co ban ctia mét mddun khuéch
dai 100W, trong d6 tin hiéu vao duogc khuéch dai béi hai tAng khuéch dai d tao
ra tin hiéu ra c6 cong suit mong mudn. Tang khuéch dai thir nhit duoc thiét ké
bao gdm bong khuéch dai cong suét thir nhat 8, mach phdi hop tré khéng dau
vao thtr nhat 7 va mach phdi hop tré khéang dau ra thir nhét 9. Mach phan 4p thé
nhét 13 ¢6 nhiém vu cung cép dién thé phan 4p va liua chon ché do lam viéc cho
bong khuéch dai thir nhat. Tang khuéch dai thi hai ¢6 cau hinh hoan toan trong
tu nhu tAng khuéch dai thir nhat bao gdm béng khuéch dai cong sudt thir hai 11,

mach phdi hop tré khang dau vao thtr hai 10, mach phéi hop tré khéng déu ra

-5-
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thir hai 12 va mach phén 4p thtr hai 14 ¢6 nhiém vu cung cap dién thé phan 4f

va lwa chon ché d6 lam viéc cho bdng khuéch dai tha hai.
Hiéu qua dat dwgc caa giai phap hiru ich

Viéc str dung cac bong ban dan duoc ché tao béng cong nghé ché tao vi
mach tich hop (CMOS) va cong nghé mach dai gitip ning cao tinh 6n dinh cua
may phat, tiét kiém ning luong. Dong thoi méy phét st dung phuong phép té
khQ’p céng suét trong may bang céc bd cong cong sudt khac véi vide td hop tar
sé bang anten nhu cic may phéat da c6 do do ¢ thé sir dung anten sén c6 ma
khéng phai ché tao anten riéng cho méy phat. Ngoai ra cdu hinh cdng cong sué
tr nhiéu médun dam bao kha nang hoat dong lién tuc ciia may phat. Khi méf
hodc mot vai modun phét bj hong thi hé thdng van lam viéc véi cong sut pha
nhé hon. Ngoai ra viéc stra chita, thay thé cdc modun phét bi hong ciing dor
gian va nhanh chéng hon. May phét tin hiéu ma kiém so4t khong luu theo quy
dinh ctia ICAO cong suat 3KW c6 gia thanh thap hon so véi céc may phat hiérn
c6. Méy phat theo d& suét ctia giai phap hitu ich c¢6 thé dap tmg nhu ciu 16n cis

Viét Nam cling nhu nhiéu nudc trén thé gioi.

Pham vi ung dung cua may phat tin hiéu ma kiém soat khéng luu thec
quy dinh cua ICAO coéng suat 3KW la rat 1én, n6 bao gébm céc linh vuc: cac dai
rada quéan su, cac tram diéu khién khoéng luu ciia cdc cang hang khong darn

dung, céc dai rada bién phong, hang hai.

Trén déy 12 phan mé td mot phuong 4n uru tién ciia méy phat tin hiéu m?
kidm soat khong luu theo quy dinh ctia ICAO cong suédt 3KW, nhimg cai tiér
twong dwong theo ciu hinh ctia giai phap hitu ich nay déu thudc pham vi bao h¢

cda giai phap hiru ich.
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YEU CAU BAO HQ
1. May phat tin hiéu ma kiém soat khong luu bao gdm:

ting kich c6 tac dung khuéch dai tin hiéu vao du 16n cho hoat dong cua céc

mddun khuéch dai phia sau;
khoi chia cong suat co6 moét 161 vao, 32 161 ra;
khoi khuéch dai cong suat st dung 32 moédun khuéch dai 100W;

khoi cong cong suat co 32 161 vao, mét 101 ra ¢6 nhiém vu t6 hop cong suét
phat tir 32 m6dun khuéch dai 100W thanh cong suat tong la 3KW & 16i ra du
[6n bao gdm mudi by cdng cong suat bon 161 vao, mot 161 ra va mot bd cong

cong suat hai 161 vao, moét 161 ra; va

trong d6, viéc t6 hop cong sudt ciia may phéat duoc thuc hién ngay trong

may phat.

2. Méy phat tin hiéu mé kiém soat khéng luu theo diém 1, trong d6 khoi chia
cong suat mot 161 vao, 32 161 ra ¢6 nhiém vu chia tin hiéu 18i ra cta t?lng kich
thanh 32 duong dong pha, cing cong suit dé dua vao 32 médun khuéch dai
cong suét bao gE")m bd chia cong suét mot 16 vao, bdn 16i ra va bdn bd chia

cong suat mét 161 vao, tam 10i ra.

3. May phét tin hiéu ma kiém soét khéng luu theo diém 1, trong d6 khbi khuéch
dai cong sudt bao gom 32 moédun khuéch dai 100W c¢6 cdu hinh giéng nhau
ding dé khuéch dai tin hiéu & 32 16i ra tir khéi chia cong sudt.

4. May phét tin hiéu ma kiém soat khéng luu theo diém 1, trong d6 mdi médun
khuéch dai 100W bang tan L dugc khuéch dai béi hai tang khuéch dai dé tao ra
tin hiéu c6 cong suat mong mudn, trong d6 mdi ting khuéch dai bao gdm béng
khuéch dai cong suét, mach phdi hop tré khang dau vao, mach phéi hop tré
khang dau ra, mach phan 4p c6 nhiém vu cung cip dién thé phén ap va luya chon

ché d6 lam viéc cho bong khuéch dai cong suat.
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