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THIET KE CAC BQ TACH SONG NHAY PHA CAU PHUONG CHO DAI
RA DA NHIN VONG BAT THAP

Nguyén Ngoc Phuong ", Nguyén Trudong Son, Nguyén Vin Tra, Duong Tuén Viét

Tém tit: Bai bdo trinh bay viéc thiét ké méi cdc bo tach song nhay pha cau phwong
cho cdc kénh bién do va tuong can cua dai ra da nhin vong bat thap. Nhitng tham so chinh
cua bg tach song pha cau phiwong nhw do nhay, dai dong va do vuong pha gitta cac kénh
cau phwong déu dwoc do dac chinh xdac trong phong thi nghiém. Cac thanh phan cau
phuong dau ra bo tach song co bién do du lon du:.o‘c giu’a toi cdc bo luwong tie nhi phdn va
lwegng tr 11 bit. Cac bg tach song ciing dwoc thiét ké tuong thich hoan toan voi cdc Iénh
dieu khién trong cdc ché do khac nhau cua dai ra da nhin vong bat thap.

Tir khoa: Dai Ra da nhin vong bét thap; Tach séng pha ciu phuong.
1. MO PAU

Dai ra da nhin vong bt thap dung dé phat hién muc tiéu trén khdng khi tac chién trong doi
hinh phén d6i ra da cua phong khong, cling nhu khi dong vai tro 1a dai chi dinh myc tiéu cua hé
thong tu déng chi dinh muc tiéu cho tén lua.

Dai ra da nhin vong bt thap di trién khai chién dau c6 hiéu qua trong Quan ching PK-KQ
hon 10 ndm nay, cuong do mé may rat cao do vay thuong xuyén hong héc trong khi vat tu thay
thé ngay cang khan hiém anh huong dén nhiém vu chién dau va san sang chién dau. Viéc nhap
Vat tu nu6C Ngoai co nhiéu kho khin do vy nhu Cau’nghlen ctru san xuat 1am chia ngudn vat tu
cho dai rat can thiét. bac biét vai nhiing md dun tuyen thu, xur ly tin hiéu; Tinh trang hoat dong
cua nhirng mé dun nay anh huong truc ticp dén chat luong phét hién muc tiéu cua dai ra da nhin
vong bat thap.

2. CAC BQ TACH SONG PHA CAU PHUONG TRONG THANH PHAN HE THONG

THU VA XU LY TIN HIEU 391111 CUA DAI RA DA NHIN VONG BAT THAP

2.1. Hé thong thiét bi thu va xir Iy 391111

Hé théng thiét bi thu 39T1IT ding dé:

- Xt ly twong ty va xir 1y s6 tin hiéu tir myc tiéu va tir nhidu;

- Phat hién muc tiéu di dong trén nén nhidu phan xa tir dia vat (MII), trén nén nhidu tiéu cuc (IIIT);

- Phat hién nhiéu tap;

- Bao vé kénh thu khoi tac dong cua nhiéu xung khong dong bo (HHIT);

- Truyén tu dong thong tin céc kénh xir 1y dén h¢ thong hién thi 39PP, h¢ thong may tinh
391U, hé thong diéu khién kiém tra 39EE va dén phan hé lién hop tuong tu 39MA;

Thanh phan hé thong gdm cé:

- T xr 1y tin hiéu tuong tu 39411A01;

- Ta xur 1y s6 tin hiéu 39411I104.

Chirc nang hé thong: Tin hi¢u tir dau ra cua hé thong 39BB dén tii 394I1A01 theo hai kénh
trén va dudi riéng biét. Moi kénh gom co:

- Kénh OK (kénh tuong can chinh), trong d@, thuc hién loc thong dai, hiéu chinh hé s khuéch
dai, tach séng pha va ma hoa cac thanh phan cau phuong;

- Kénh BK (b6 trg), trong kénh néy\thug: hién viéc han ché bién d6 tin hiéu song vé, tach song
pha va lugng tr nhi phén cac thanh phan cau phuong;

Ngoai thiét bj clia cac kénh OK va BK, trong ti 394I1A01 ¢6 thiét bj dénh gia mrc ndi tap va
thiet bi dicu khién. Trong tl1, cac ma diéu khién bo suy giam BAPY cuia kénh 1 va 2 duoc tao ra.
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Céc thanh phan cau phuong X va Y tin hiéu séng ‘V‘é kénh chinh (c6 dang ma nhi phan song
song 11 bl't)’ va théng tin vé dau cta cac thanh phén cau phuong X3h, Y3 cua cac kénh BK 1 va
BK 2 dua dén ta xur 1y soO tin hiéu;

So d6 cac cac bo tach song pha cau phuong trong thanh phan hé théng 39IIIT duoc thé hién
trén hinh 2.

2.2. Cac bd tach séng pha ciu phwong cho dai ra da nhin vong bit thip
2.2.1. B¢ tach song pha kénh OK

B tach song pha kénh chinh OK B3KAO01-01 dung dé khuéch dai tin hiéu trung tan, diéu
chinh hé s6 khuéch dai theo 1énh dua t61, khoa kénh theo cira song "AIIIC" va tach song pha
cau phuong tin hiéu dua t6i. Tham s0 k¥ thudt chinh dugc dua ra trong bang 1.

Bing 1. Tham s6 ky thudt chinh ciia b tach séng pha kénh OK B3KA01-01.

Tham s6 Gia tri
Tén s6 lam viéc, MHz 72 +0,05
Tén s tin hi¢u chuan, MHz 72,00 + 0,01
Heé s6 truyén tai tan sO trung tam, lan 9,3+1,7
Dién ap tin hiéu chuan, mV 500 + 50
Gi4 tri thanh phan mot chiéu, mv, khong hon +20
Léch pha giita cac ciu phuong tai tan s trung tn trung tdm cua giai thong, do 90 £7
Hé s6 suy giam cua tin hiéu khi déng ctra song "AIIIC", dB, khong kém 48

2.2.2. B¢ tach song pha kénh FK
B tach song pha kénh b tro BK B3KA02 ding dé khuéch dai han ché tin hi¢u trung tan,
khoa kénh theo ctra song "AIIIIC" va tach song pha cau phuong tin hi¢u dua toi. Tham so ky
thuat chinh dugc dua ra trong bang 2.
Bing 2. Tham s6 ky thudt chinh ciia b tach séng pha kénh BK.

Tham s Gia tri
Tan s6 lam viéc, MHz 72+ 0,05
Tan s tin hi¢u chuan, MHz 72,00 + 0,01
Dién 4p tin hiéu chuan, mV 500 £ 50
Léch pha giita cac ciu phuong tai tan s trung tn trung tm cua giai thong, do 90 +7
Heé sb suy giam cua tin hiéu khi dong cira song "AIITIC", dB, khong kém 48

2.3. Thiét ké méi bd tach séng nhay pha cau phwong cho dai ra da nhin vong bit thip
2.3.1. So do chire ndng

So d6 chirc ndng cho cac bg tach song nhay pha cau phuong kénh tuong can chinh va kénh
bién d6 dugc thé hién trong hinh 1 va 3.
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Hinh 1. So dé chitc ndng mach tach séng pha cau phieong kénh twong can.
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Hinh 2. Cdc khéi tach séng pha cau phwong trong thanh phﬁq H¢ ’thérng thu va
xut Iy tin hiéu thu 39 111 cia dai ra da nhin vong bat thap.
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Hinh 3. So do chitc niang mach tach séng pha cau phwong kénh bién do.

Tin hiéu tham chiéu duoc dwa qua bd xoay pha 90° (A3) dé tao cac thanh phan ciu phuong
v6i d6 1éch vé pha khong qua 7°. Hai tin hiéu cu phuong nay dugc dung lam tin hi¢u chuan dua
vao hai b tach song nhay pha riéng biét (A2 va A4). Pau vao con lai clia cac bo tach song nhay
pha la tin hiéu thu ra da da duoc xtr 1y & cac ting khuéch dai logarit, suy giam s6 c6 diéu chinh

va khuéch dai dén bién do du 16n.

2.3.2. San pham thiét ké va két qua do dwoc trong phong thi nghiém

San pham cac b tach song nhay pha ciu phuong dugc thé hién trén hinh 5. Cac tham sé do
trong phong thi nghiém duogc cho trong bang 3 va 4.

Bing 3. Tham s6 bé tach song pha cau phwong kénh twong can.

Tham s6 Gia tri do dwoc
Tan sb lam viéc, MHz 72 + 0,05
Tan s tin hiéu chuan, MHz 72 +0,01
He¢ s truyén tai tin sb trung tim, lan 9+1
Dién 4p tin hiéu chuin, mV 500 £ 50
Gi4 tri thanh phan mot chidu, mv, khong hon +15
Léch pha giita cac cdu phuong tai tin sb trung tan trung tim cua giai thong, do 90 +7
He¢ s6 suy giam ciia tin higu khi dong ctra song "AIIIIC", dB, khong kém 48
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Bing 4. Tham s6 bé tich song pha cau phicong kénh bién do.

Tham so6 Gia tri
Tan s6 lam viée, MHz 720,05
Tan s tin hiéu chuan, MHz 72+ 0,01
Dién 4p tin hiéu chuan, mV 500 £ 50
Léch pha giita cac cau phuong tai tan s trung tan trung tim cua giai thong, do 0+7
Hé s6 suy giam cua tin hiéu khi dong cira song "AIINC", dB, khong kém 48
3. KET LUAN

Trén co s& nghién ctru cac md dun tach song pha cau phuong nguyén ban cua dai ra da nhin
vong bit thip, nhom nghién ctru da thiét ké moi cac bd tach song pha cau phuong dap tng day
du tham s dat ra. Cac bo tach song pha cau phuong méi ndy da duoc thir nghiém thoi gian dai
trén dai, dam bao tot tham sé chién ddu. Trén co s két qua nghién ctru nay, chung ta hoan toan
¢6 thé nghién ciru thiét ké nhitng bo tach séng pha cau phuong cho cac dai ra da khac.
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ABSTRACT

DESIGN QUADRATURE PHASE-SENSITIVE DETECTORS FOR
LOW-ALTITUDE SURVEILLANCE RADAR

The paper presents the new design of quadrature phase-sensitive detectors for
amplitude and analogue channels of low-altitude surveillance radar. The main parameters
of the quadrature phase detector, such as the sensitivity, dynamic range, and square phase
between quadrature channels, are precisely measured in the laboratory. The quadrature
components of the detector are gained to sufficient amplitude before to be delivered to
binary or 11-bit quantum sets. These detectors are also fully compatible with control
commands in different modes of the low-altitude surveillance radar.

Keywords: Low-altitude surveillance Radar; Quadrature phase detector; Phase-sensitive.
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