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TOM TAT

Trong ra da va hé théng tac chién dién tir hién dai cac bé xoay pha dwoc ap dung réng rdi.
Bé xoay pha hién nay dwoc thiét ké ngay cang tré nén nhé gon, ddi xoay pha réng, chiu dung
cong sudt I6n, hiéu sudt cao véi chi phi thdp hon. Bai bdo nay trinh bay gidi phdp ky thudt va
cong nghé sir dung trong thiét ké b xoay pha bing C. Bo xoay pha sir dung nhiéu diot PIN két
hop véi dwong truyén stripline nham thu nhé kich thuéc tong thé ma van dam bdo bude nhay
pha chinh xdc theo yéu cau thiét ké.

Tir khéa: Ra da; Bé xoay pha; Puong truyén stripline.
1. MO PAU
Trong bién ché ciia Quéan ching Phong khong- Khdng quan co trang bi mot sd hé thong ra da
canh gi6i tAm xa 3 toa do hién dai, hoat dong & bing tan C. Cac dai nay st dung anten mang pha,

quét bup song chinh theo goc ta bang phuong phap sd. Trong d6, bd xoay pha sb 1a mot trong
nhitng cong nghé then chdt dam bao kha ning quét biip song chinh cta anten mang pha[1].

Cac b xoay pha s0 c6 gia thanh cao, phu thuc hoan toan vao nguon cung cap cua nha san
xudt nuéc ngoai dan dén chi phi cho cong tac dam bao ky thuat cua thiét bi 1a rat 16n. Vi vay,
viéc nghién ctru, thiét ké vat tu thay thé cac bd xoay pha s6 gop phan quan trong vao viéc chu
dong trong cong tac dam bao k¥ thuat, dap tng ngdy mot tot hon nhiém vu tac chién ctua Quéan
chung Phong khong- Khong quan.

2. THIET KE VA CHE TAO BQ XOAY PHA SO
2.1. M6 hinh tong quan bd xoay pha s trén anten mang pha
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Hinh 1. So do hé thong cdp nguon va pha cho cac phan tir phdt xa
cua hé thong anten mang pha.
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Bo xoay pha sé dugc (mg dung trong k¥ thuét anten mang pha gdém nhiéu phan tir phat xa
duoc st dung rong rai trong ra da hién dai duogc thé hién trong hinh 1.

Tuy tung yéu cau chién ky thuat cu thé ma hinh dang ‘gién do huéng phat xa téng hop cua
anten s€ duoc t6 hop tir gian d6 hudng phat xa cia cac phan tu thanh phan v6i nhi€u hinh dang
nhu: hinh cosec, hinh cosec nguoc, hinh quat,... tham chi c6 thé thay d6i huong bup §(’)ng chinh
trong khong gian 3 chi€u bang vi€c két hop st dung b xoay pha s6 va bo chia cong suat cho timg
phén tur phat xa. Nho d6 cac dai ra da the hé méi c6 kha nang phat hién dugc cac vat the bay day
du 3 toa do (3 tham s6 cu ly, phuong vi va do cao) va tang cudng kha nang bat thap va rat thap.
Pay la tinh nang quan trong trong viéc phat hién tén ltra duong dan chién thuét - chién dich.

2.2. Y&u céu va giai phap thiét ké bd xoay pha sb
Thiét ké bd xoay pha s6 hoat dong ¢ bang tan C c¢6 nhing yéu cau vé mit thiét ké nhu sau:
- Tan s6 lam vigc: Bang C;
- 86 trang thdi thay doi pha: 32;
- D¢ léch pha gitra cac trang thai: 11,25 * 4 do;

B¢ xoay pha sO ap dung giai phap thiét ké duong truyén stripline [2] va 32 diot PIN b tri
trong cdu trac co khi dang hop kim loai ¢6 cac phién tan nhiét bén ngoai nhim dam bao s trang
thai thay doi pha va kha nang hoat dong 0 on dinh cta hé thong.
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Hinh 2. Céu triic dwong truyé‘n stripline  Hinh 3. M6 hinh cong nghé dwong truyén stripline.
trén bo xoay pha so.

Doc duong truyén stripline gén 32 duong nhanh dugc phén bé‘ cach nhau 1 khqéngvbﬁng M4,
Tai dau mut cac duong nhanh bo tri diot PIN duoc cap tin hi€u diéu khién dé chuyén doi cac diot
PIN tir trang thai thién ap thuan (I, . =200 mA) sang trang thai thién ap ngugc (V... = 230 V).

thuan nguoc

Puong t‘ruyén stripline dugc tao ra boi thanh kim loai va co chu treo nham c6 dinh thanh kim
loai cach deu 2 mét cua hop kim loai ¢ khoang cach nhat dinh. Chat dién moi bao quanh duong
truyén trong truong hop nay la khong khi. Xét v€ mat dién tir truong, cau tric thanh kim loai va
hdp kim loai bao quanh tuong duong véi cau truc dudng truyen stripline [3] ¢ hinh 3.

Viéc chuyén tir trang thai mé sang trang thai dong cua m(:)ivdiot PIN dugc gin ¢ diu mut cua
duong nhanh tao ra bude nhay pha 1a 11,25 + 4 d6. Viéc chuyén tur trang thai mo sang trang thai
dong cua t6 hop diot PIN cho phép ta n6i bat ky trang thai pha nao tuy thudc s6 duong nhanh va
s0 diot PIN gan trén duong truyén stripline. D& dap Gmg yéu céu thiét k& bd xoay pha can su
dung 32 duong nhanh két hop diot PIN.

2.3. M6 phéng va ché tao bd xoay pha sb

St dung p‘hﬁn mém CST 2011 dé xay dung mo hinh va tién hanh mo phong mé hinh bd xoay

pha s6 c6 1 dau vao va 1 dau ra véi 32 diot PIN gan ¢ cuoi duong nhanh nhu hinh 4.
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Hinh 4. Xéy dung mé hinh va mé phéng bé xoay pha trén phian mém CST2011.
bat cong d:élu vao la céng 1, cac cdng dau ra 1a cong 2. banh gia d9 dich pha cua by xoay pha
khi lan lugt cap tin hiéu diéu khién cho 32 diot PIN. K&t qua md phong so sanh pha déu ra cta
tin hi¢u & hai truong hop: Pugc cap dién ap di€u khién cho diot PIN va khong dugc cap dién ap
diéu khién cho diot PIN dugc thé hién trong hinh 5.
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Hinh 5. Két qud mé phong dé léch pha giita cac trang thai
cuia bg xoay pha trén phan mém CST 2011.
. Két qua md phéng cho théy d6 1éch pha giira hai trang thai dat 10,5 d9, tic 1a thdéa man yéu
cau thiét ké do 1éch pha 11,25 + 4 do.

¢) Két qua do d¢ léch pha giita cdc trang thdi ciia
b) Cdu triic bén trong bé xoay pha sé. bg xoay pha trén mdy phdn tich mang.
Hinh 6. San pham b xoay pha sé hoat dong ¢ bang tan C dwoc ché tao va do kiém

Ap dung giai phap thiét ké & muyc 2.2. Ché tao bo xoay pha sé hoat dong & bang tan C nhu
hinh 6a, 6b. Sir dung phuong phap gia cong CNC két hop ma bac mit trong ciia hop bao vé, mat
ngoai thanh kim loai va duong nhanh. Két qua do do 1éch pha giita cac trang thai cua bo xoay
pha $6 b?mg may phan tich mang dat 10,02 + 11,77 d6 thudc gidi han d6 1€ch pha gitra cac trang
thai theo yéu cau thiét ké 1a 11,25 + 4 d6 (hinh 6¢).
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3. KET LUAN

Duya trén giai phap xoay pha trén duong truyén stripline, tic gia di thiét ké, mo phong va ché
tao bd xoay pha hoat dong & bang tan C voi 32 bude thay doi pha nho str dung 32 diot PIN, dap
ung d6 1éch pha gitra c4c trang thai dat 11,25 + 4 do. Két qua do kiém san phém va mo6 phéng mo
hinh trén phan mém CST 2011 chimng té sy phu hop giita co s& 1y thuyét va thuc té thiét ké, ché
tao. Giai phap thiét ké b xoay pha st dung cong nghé duong truyén stripline két hop diot PIN
¢6 tinh kha thi cao, khong chi ap dung trén cic dai ra da mang pha bang tan C ma con co tiém
nang ung dung rong rai trong linh vuc dién- dién tur.
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ABSTRACT
A designing solution for the C-band digital phase shifter

Nowadays, phase shifters are widely applied in modern radar and electronic warfare
systems. The design of phase shifters is becoming more and more compact, with large
phase coverage, high max input power, and high efficiency at a lower cost. This paper
presents technical solutions and technology used in designing of C-band phase shifter.
The phase shifter uses multiple PIN diodes in combination with the stripline in order to
reduce the overall size while ensuring the accuracy of the phase shift step according to
design requirements.

Keywords: Radar; Phase changer; Stripline.
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