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Tém tit: Bai bdo ngiy trinh bdy gidi phadp thiét ké va ché tao khoi tao dao dong ngoai

sai MO2P.CT thay the cho khot MO2P nguyén ban cua hé thong trinh sat dién tu. Khoi

tao dao dong duwoc thiét ké c6 nhing wu diém nhw qua trinh thiét ké don gian, dong tiéu

thu be déng thoi cdi thién dwoc do é{z dinh cua bo dao dong, tiét kiém chi phi va chu dong

dwoc nguon dy phong cho cac hé thong trinh sat dién tir.

Tiwr khéa: Dao dong ngoai sai.
1. PAT VAN PE

Khdi tao dao dong ngoai sai MO2P nim trong trong kénh thu D cuia hé thong trinh sat dién tir
thé hé moi. bay la t6 hop dai ra da thu dong 2 toa do, phat hién, xéc dinh va theo doi ngudn phat
xa vo tuyén trén cac phuong tién mang di dong twong tmg voi dai tan lam viéc cua cac loai ra da
canh gi6i va diéu khién vii khi trén cic tau chién, may bay hodc cac tram cd dinh.

Céc khdi tao dao dong ngoai sai MO2P nguyén ban cua cac kénh thu trong hé thdng trinh st
dién tir chu yéu tich hop tir cac mé dun mua san véi dong tiéu thy l6n nén khi hoat dong mé dun
ludn trong tinh trang rat nong gy nén hién tuong gia hoa cia cac linh kién. Trong luc lap dat va
thir nghiém thuc dia, don vi thiét ké c6 bd sung thém tan nhiét va quat tan nhiét, tuy nhién giai
phap nay chi mang tinh tam thoi va kéo dai tudi tho cia mé dun khong dang ké. Thuc té, cac
khéi MO2P cua cac tram da hong nhidu va sé luong khéi du phong dd hét. Do d6, viéc nghién
ctru thiét ké ché tao cac khdi tao dao ddng ngoai sai MO2P trong kénh thu D cta hé théng trinh
sat dién tir 12 yéu cau thuc su can thiét hién nay va giai quyét dugc cac van dé timg budc lam chu
céc khéi don va lam chii hoan toan céc hé thong thiét bi cua dai cling nhu giam chi phi thudng
xuyén vi thuc té cho thay, nhiéu chung loai thiét bi, m6 dun chuc nang, cac khéi linh kién phuc
tap thay thé trong hé théng thu bi phu thudc nha san xuit doc quyén cung cip. Viéc nghién ctru
sau cac hé thong k¥ thuat cu thé cua cho phép dua ra cac co s¢ khoa hoc cho viée xay dung céc
can ctr d6i v6i cong tac dam bao ky thuat 1au dai.

Noi dung ctia bai bao trinh bay giai phap st dung cac linh kién c6 dong tiéu thu bé dé thiét ké,
ché tao khéi tao dao dong ngoai sai MO2P cai tién cho hé thong trinh sat dién tir. Bai bao ciing
trinh bay cac két qua do tai PTN va két qua 1ap thir nghiém thuc té khdi MO2P.CT trén hé thong
trinh sat dién ti.

2. NQI DUNG NGHIEN CUU

Heé thong trinh sat dién tir tim xa duogc thiét ké dé thu va phén tich cac tin hiéu ra da chu yéu
dua trén cac xung hodc song lién tuc duoc phat dén truc tlep hay tan xa qua tang dbi Iuu tir cac
ngudn phat song ¢ xa, tham chi vugt ra ngoai tam nhin vo tuyen trong dai tan s6 den bang X. May
thu cia hé thong trinh sat dién tir hoat dong theo nguyén ly siéu ngoai sai voi hai cap tron tin (cac
khéi tron tan chinh) dam bao do khuéch dai va chon loc cao cac tan so can thu va loai bo triét dé
c4c tan s anh khong mong mubn. Trudce khi dén cac khéi tron tin chinh, tat ca cac kénh thu khac
tan s6 (kénh A, B va D) déu dugc bién dbi dua vé ciing mot dai tin sb twong tmg vé6i kénh C dé co
thé sir dung chung mot hé thong bién ddi, phan tich va xur ly tin hiu. Nhu véy, cac kénh thu chi
hoat dong song song tur phia anten dén sau cac bo bién ddi tan sd va dugc lya chon qua cac
chuyén mach siéu cao tan c6 diéu khién dua dén cac khoi tron tan chinh hai kénh téng va higu.

Cac kénh A, B, C str dung chung 1 b0 tron tan dé dua tin hiéu vé dai kénh C, kénh D dugc st
dung riéng 1 kénh tron tan va ciing dua tin hiéu vé dai kénh C. Sau do, ca 4 kénh s& duogc tron
tan chung vé dai kénh A. So d6 khdi chirc ning cua tuyén thu ra da dugc thé hién trén hinh 1 va
so d6 vi tri cia khdi MO2P trong kénh thu D cta hé thong thé hién trén hinh 2.
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Hinh 1. So do khéi chire ndng cia tuyén thu ra da.
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Hinh 2. Vi tri ciia khéi MO2P trong
kénh thu D.

Tir so d6 vi tri khéi MO2P nhu trén hinh 2 ¢6 thé thay rang: Khdi tao dao dong ngoai sai
MO2P ¢6 chirc nang dé tao tin hidu dao dong siéu cao tan dung cho viéc bién ddi trong ca hai
kénh thu cta bing tn D bang cach tron véi cac tin hiéu KKX. So d6 khéi chire ning cua khdi
MO2P thé hién ¢ hinh 3. Phén tir dao dong st dung & day 1a bd dao dong tich hop loai, bd dao
dong tao tin hi¢u co tan s6 16 GHz va d6 chinh xac +10°®. Tin hiéu tir bd dao dong di qua bo suy
giam riéng 4 dB va bo loc dai théng, sau d6 dugc khuéch dai trong bo khuéch dai c6 hé sb
khuéch dai +18 dB va tiép tuc dugc chia thanh hai nhanh diu ra biang bd chia d6i cong suit PS1.
Dé ngidn chin xuyén nhiéu giita cac kénh, cac nhanh riéng déu duoc lap cac bo cach ly (Isolator)
¢6 d6 cach ly 18 dB. Tin hiéu dau ra dugc giri dén cac dau ndi ra XC1, XC2 dé cung cip tin hidu
+ 21,5 dBm cho cac b KKX2 +/-. C6 thé tit bd dao dong bang tin hiéu diéu khién BM02. Bo
dao dong tao tin hiéu c6 tan s6 16 GHz va do chinh xac £10°. Anh chup khéi MO2P thyc té thé
hién trén hinh 4.

NARDA 4916
|Smin=18d8

151

Xxct

e

ST

P I

Al

1845

{Z

9 eiac
PidBout=27d8m
762

s15v]

+21,5dBmM18GHz

- NERDA 4016
[Srin=1248
152

Kabsl KF1

SIGNAL BMO
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Khéi tao dao dong ngoai sai can nghién ctru thiét ké hoat dong ¢ dai tan sé bang Ku, 1a dai
tan sb cao trong cac dai song siéu cao tan ciia cac dai ra da. Vi vy viéc lya chon giai phap k§
thuat va phuong 4n thiét ké dé dam bao dugc cac chi tiéu ky thuat ciia bo dao dong 1a van dé rat
quan trong.

V6i cac yéu cau ki thuat dua ra trong bang 1 thi cac ndi dung khoa hoc trong tdm can di sau
nghién ciru d6 14 tao dao dong tan s siéu cao (16 GHz) va do 6n dinh dat +10° 4p dung mach vong
khoa pha PLL, khuéch dai cong suét tin hiéu siéu cao tan va diéu chinh can bang bién do giita 2
dau ra va thiét ké bo loc dai thong dam bao loc cac tin hi€u ngoai dai tan sb cta bd dao dong.

B0 tao dao dong tan s6 16 GHz da dugc thiét ké theo giai phap: Tir bd VCO 4 GHz két hop
mach vong khoa pha PLL stir dung vi mach ADF4350 qua mach nhan 4 dé dat duoc tan sd ra 16
GHz ¢6 d6 6n dinh cao +10°®. Tin hiéu 16 GHz (c6 d6 6n dinh cao +10°) tir bd dao dong di qua
b6 loc dai thong dé loc hai, sau do dugc khuéch dai trong bo khuéch dai cong suit dung vi mach
TGA1524-SM va tiép tuc duogc chia thanh hai nhanh dau ra bang bd chia doi cong suat. Dé ngan
chin xuyén nhiéu gitra cic kénh, cac nhanh riéng déu duoc lip cac bo cach ly (Isolator) co do
cach ly 16n hon 20 dB. Tin hiéu ‘hu ra dwoc giri dén cac dau ndi ra XC1, XC2 dé cung cap tin
hi¢u + 20,5 dBm cho cac by KKX2 +/-.

Khéi tao dao dong ngoai sai MO2P.CT da dugc thyc hién véi cac mo dun chirc nang nhu trén
hinh 5 va anh chyp khdi MO2P.CT nhu trén hinh 6.
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Hinh 5. S0 d6 chire ning khdi MO2P.CT . HInh 6. Anh chup kho tao dao dong

ngoai sai MO2P.CT da ché tao.

Véi vi€e lya chon cong nghé va phuong an thiét ké’thi khéi tao dao dong ngoai sai MO2P.CT
dﬁﬂ dugc thiét ké,’ ché tao. Trén hinh 6 1a anh chpp khoi MO2P.CT da duoc thiét ké, ché tao. Co
the thay rang khoi MO2P.CT da tich hgp mét s6 mé dun lai voi nhau trén cung mot ban mach in
nén trong luong va kich thudc cdc moé dun gon nhe hon so véi khoi nguyén ban.

3. KET QUA THU NGHIEM

Khdi tao dao dong ngoai sai MO2P.CT sau khi ché tao di dugc do kiém tra trong phong thi
nghiém va dua di lap thuc t€ trén hé thong trinh sat dién ti.

Céc két qua do phd tin higu cua cac dau ra khéi MO2P.CT trong phong thi nghiém déu dam bao
tuong duong voi chi tiéu tham so ky thuét cua khoi MO2P nguyén ban theo thuyét minh cia dai.

Céc két qua thir nghi¢m khdi MO2P.CT trén h¢ thong tai Son Tra — Pa Ning va tai Cam Lam
— Khéanh Hoa dam bao cac yéu cau cia kh6i MO2P nguyén ban. Muec tin hiéu thu vé ¢ bang tan
D la twong duong khi so sanh véi khoi nguyén béan.

So sanh két qua khdi do va thir nghiém thyc té ctia khdi MO2P.CT so voi khdi MO2P nguyén
ban cua dai dugc thé hién trén bang 1.

Bing 1. So sanh két qua do kiém khoi MO2P.CT so véi khéi nguyén ban ciia dai.

TT Tham s6 kiém tra Ponvi | KhéiMO2P | Khoi MO2P.CT
nguyén ban ché tao moi

1 | Po trong PTN

1.1 | Tan s6 tin hiéu tao ra, danh dinh | MHz | 16000 | 16000
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1.2 | Sai léch tan sb kHz 100 100

1.3 | Cong suit tin hiéu ra, khéng nho hon dBm 20 20.51 +21.03

1.4 | Mirc nhiéu hai & dau ra so véi tin dBc <-40 <-40

hiéu mong mudn

1.5 | Mirc tin hi¢u diéu khién, danh dinh v 5 <-40

1.6 | Nguon nudi Vv +15+0,2 +15+0,2

1.7 | Dong tiéu thy, khong 16n hon mA 1000 700

2 Quan sat muc tiéu di dong trén man hinh

2.1 | Tan s6 mang CF, do duoc MHz 9414 9416

2.2 | Chu ky lap xung PRI, do duoc us 1000-1110 1006-1100

2.3 | Bo rong xung PW, do duoc us 1.1 1.1

2.4 | Thoi gian quay anten AR, do dugc s/vong 2 2

2.5 | Goc phuong vi Az, do dugc bo 68°30”° 71%41>

3 Quan sat muc tiéu c6 dinh trén man hinh

3.1 | Tan s6 mang CF, do duoc: MHz 8938 8939
8987 8987

3.2 | Chu ky l1ap xung PRI, do dugc: us 180 181
245 247

3.3 | b6 rong xung PW, do duoc us 25 25

3.4 | Thoi gian quay anten AR, do dugc s/vong 10 10

3.5 | Géc phuong vi Az, do dugc Do 35%00° 3590’

Tir két qua so sanh trén bang 1 cho thiy khéi tao dao dong ngoai sai MO2P.CT hoan toan dap
ung dugc cac chi ti€u k¥ thuat twrong duong vai khoi MO2P nguyén ban cta dai.

4. KET LUAN

Bai bao nay di trinh bay giai phap thiét ké ché tao khdi tao dao dong ngoai sai MO2P.CT.
San pham nghién ctru da dugc lap thtr nghiém trén H¢ thong trinh sat dién tir hoat ddng dong bg,
on dinh ma van dam bao dugc cac tham so k¥ thuat tuong duong khoi nguyén ban. Giai phap lya
chon céc linh kién c6 mirc dau ra va mirc tiéu thu dong bé hon so véi khdi nguyén ban dong thoi
cac mo dun dugc tich hop lai véi nhau nén khoi MO2P.CT gon nhe hon nhiu so véi khoi
nguyén ban. Céc linh kién st dung trong thict ke ché tao déu san co trén thi truong, gid cé hop ly
dap tng nhu cau dam bao ky thudt 1au dai cho trang bi.

Khéi MO2P.CT dugce thiét ké ché tao c6 cac tinh ning chién ky thuat twong duong nhu khbi
nguyén mau, yéu cau co thé thay thé 1-1 va hoat ddng 6n dinh, lau dai trén dai ra da thu dong.

Tir két qua nghién ctru nay co thé khang dinh viéc khai thac lam cha va nghién ctru thiét ké,
ché tao khoi tao dao dong ngoai sai MO2P.CT trong kénh thu D dai ra da thu dong la van dé can
thiet. Két qua nghién ctru gitp cho viéc dam bao ky thuat mot cach chi dong, thiet thuc hon cho
khi tai the hé moi, dai ra da dong thoi c6 thé md rong phat trien cho cac dai ra da khac c6 cung
cau tric h¢ thong.
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ABSTRACT

DESIGN AND FABRICATION OSCILLATOR BLOCK MO2P.CT
FOR THE ELECTRONIC SURVEILLANCE

This paper presents the technical solution to design and fabricate the oscillation block
MO2P.CT instead of the original MO2P block of the system. The oscillators are designed
with advantages such as simple design process, low current consumption, improved
oscillator stability, cost-saving, and proactive backup power for the system.
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