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TOM TAT

Cdc bo loc ddi siéu cao tan véi biang thong siéu réong hang GHz la phan tir khéng thé thiéu
trong cdc hé thong thong tin, trinh sat vo tuyén dién. Vi yéu cau ddi tan siéu rong (UWB), dé
suy hao dai chdn va dé doc bé loc I6m thi viéc nghién cuu lva chon cau tric, quy trinh thiét ké
mé phong va cong nghé ché tao domg vai tro quan trong quyét dinh dén chdt lwong, chi tiéu ciia
bé loc. Bai bdo dé xudt mt giai phdp thiét ké, ché tao bé loc hoc céng huong dang cai rang luoc
(Interdigital cavity filter) bang thong siéu rong (4+8 GHz). Phan mém CST dwoc sit dung trong
thzet ke mé phéng dé dat dwoc do chinh xdc vé kich thuée va chi tiéu bé loc. Bé loc hoat déng &
tan s6 trung tam fo = 6 GHz vdi dg rong bang thong FBW = 4 GHz, suy hao ddi chdn -40 dB va
dé doc 10 dB/100 MHz. Cdc két qua thiét ké, mé phong dwoc t6i wu bang phan mém, b loc sau
ché tao duoc do kiém ddanh gid va dat dwoc cac chi tiéu yéu cau ddt ra.

Tir khoa: B loc thong dai; Bo loc hc cong hudng dang cai ring lugc; Bing thong siéu rong; CST.
1. MO PAU

B0 loc 1a phén tir khong thé thiéu trong cac hé thdng truyén thong vo tuyén (TTVT) nbi
chung, gbp phan nang cao chat lugng xur 1y tin hiu va nang cao hiéu qua phén chia, str dung phd
tan s0 [1]. Cac hé thong TTVT thé hé méi, cac hé thong trinh sat VTDT hoat dong trén cac dai
tan sb siéu cao (bang C, X, Ku) véi dich vy bang thong siéu rong. Vi vay, viéc thiét ké, ché tao
cac bd loc dai siéu cao, bang tan rong, chét luong chon loc tt 1a can thiét, co y nghia khoa hoc
va thyc tién. Cac cong nghé thiét ké vi dai MicroStripe, StripeLine, Waveguide va Cavity dugc
sir dung phd bién dé ché tao cac bo loc [6-8], trong do, bo loc héc cong huong cai rang luge cau
truc kiéu “Interdigital cavity filter” dat dugc t6n hao chén thip, bang thong rong va suy hao dai
chén, d6 ddc 16n nhd mot ciu tric hinh hoc don gian [1, 3, 4]. Hinh 1 m6 ta mot vi du ciu trac
ctia bd loc hdc cong hudng siéu cao tan sir dung cac thanh cong hudng hinh chir nhat.
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Hinh 1. Cdu triic ciia bé loc hoc céng hudng dang cai rang hroc.
Bai bao thyc hién nghién ciru giai phap thiét ké, ché tao bo loc kiéu “Interdigital cavity
filter” bang thong si€u rong (Bang C). Trong do, viéc tinh toan thiét k&, mo phong, ché tao dam
bao d6 chinh x4c cac phén tir trong ciu tric loc quyét dinh dén chat lwong bo loc.
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2. TINH TOAN, THIET KE, MO PHONG BQ LQOC

B loc “Interdigital cavity filter” c6 tan sd trung tam 6.0 GHz, dai thong 4.0 GHz, d6 gon
trong bang < 3.0 dB, suy hao dai chéan < - 40 dB, hé s0 séng dung < 2.5.
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Hinh 2. Cdu tric bé loc Interdigital cavity. Hinh 3. So do tirong dwong Interdigital cavity.
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CAu trac cua bd loc “Interdigital cavity filter” n bac duoc mo ta trén hinh 2 [4]. B loc gdbm
céc phan tr cong huong dién nap ché d6 TEM hodc quasi-TEM diat ¢ gitra hai mat phang dét
song song, mdi phﬁn tlr c6 d6 dai dién 1a 90° & tn sb trung tam (A/4), ngén mach & mot dau va
hd mach & dau con lai. Ly thuyét va quy trinh thiét ké bo loc nay dwa vao cac phuong trinh Caspi
va Adelman [5]. Dua trén cac chi tiéu tham s can thiét ké dé tinh toan cac tham s6 dan nap va
dién nap so do twong duong (hinh 3) dé tir d6 tinh cac kich thudc, cu triic mach loc.

2.2. Thiét ké, mé phong mach loc “Interdigital cavity filter”

B6 loc thong dai “Interdigital cavity filter” st dung thanh cong hudng chir nhat c6 cac gia tri
dién cam, dién dung thanh phan dugc tinh toan bang phan mém CST. Theo tinh toan 1y thuyét,
bo loc nguyén mau c6 dang Chebyshev bac 19 véi dd gon < 3.0 dB. Str dung ma tran tham s6°S
(do phan mém CST cung cap) véi trd khang dau vao/ra 50 Q ta tinh dugc kich thude cac phan tir.
Céu tric bg loc véi cac tham s kich thudc di tinh toan dugc mé ta trong bang 1 va hinh 4.

Bing 1. Tham sé cdc kich thuée b loc Interdigital cavity filter
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Hinh 4. Cdu tric ciia bé loc & dang 2D.
Céc két qua tinh toan duoc dwa vao phan mém CST dé mo phong ti uu dic tuyén cta bo loc
nhu trén hinh 5. Cac gia tri kich thudc twong tmg ctia b loc sau khi t6i uvu dugce 1ap trén bang 2,
don vi 1a mm, r 14 ban kinh vit chinh cdng hudng.

Bing 2. Tham s6 cdc kich thuée b loc Interdigital cavity filter sau toi wu.
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Tix két qua mo phong, ta théy tat ca cac tham s déu dat chi tiéu ky thuét yéu ciu cua bd loc.
Cu thé Sp1 <-74.735 ¢ dai tan s0 £ < 3.6 GHz va S,1 <- 64.374 dB ¢ dai tan > 8.4 GHz.
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Hinh 5. Bdc tuyén ciia b loc sau khi toi wu.

3. CHE TAO, PO KIEM PANH GIA VA THAO LUAN

Sau khi cac tham s6 mo6 phong trén phan mém dugc danh gia dam bao yéu cau, nhom tic gia
da dat hang gia cong, ché tao b loc voi cac kich thude co khi da c6 sir dung cong nghé gia cong
CNC, khac laser de ché tao bg loc trén vat liéu hgp kim nhom va ma bac nhu hinh 6.

Hinh 6. Bé loc sau khi ché tao.
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Hinh 7. Két qua do tham 6 cuia bé loc.
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B loc sau ché tao dugc do kiém bang mdy phén tich mang vector N5222A, dat dugc cac
tham s6 nhu hinh 7. Trong d6 Sz < -70 dB véi tan s6 £ < 3.6 GHz va Sz < - 60 dB vdi tan s6 f>
8.4 GHz, dai thong 4.0 GHz, d6 gon trong bang < 3.0 dB. Két qua cho thdy bo loc thong dai sau
ché tao c6 tham s dat cac yéu cdu dé ra, tuong dong véi két qua mo phong trén phan mém CST.

4. KET LUAN

Bai bao di trinh bay két qua thiét ké, ché tao bo loc “Interdigital cavity filter” st dung cac
phan tir cong hudng hinh chit nhat trén co so so d6 mach dién twong duong két hop véi cac tinh
toan gia tri, kich thudc, khoang cach giita cac phan tir cong huong thanh phin. Véi muc dich
nham dé xuit giai phap thiét ké bod loc thong dai c6 két cAu don gian ma van dat duoc cac chi
tiéu theo yéu cau. Két qua cho thay giai phap thiét ké bo loc dam bao su tdi wu giita két cau va hé
s6 pham chat. Két qua mo phong va do kiém sau khi ché tao cho thy cac tham sé ciia bo loc dap
g yéu cau va duogc tmg dung trong hé thdng thu/phat bang C. Két qua nghién ctru nay 13 co s&
dé nghién ctru thiét ké ché tao cac bo loc “Interdigital cavity filter”é cac bang tin khac.
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ABSTRACT
A design solution for the 4+8 GHz bandpass interdigital cavity filter

Ultra-high frequency band filters with a bandwidth of up to GHz (UWB) are an
indispensable component in radio communication and reconnaissance systems. With the
requirement of ultra-wide frequency band, high barrier loss and slope, the topology
selection, design and simulation techniques, and manufacture technology need to be
carefully researched to achieve desired parameters and quality of the filter. This paper
proposed a solution to design and manufacture an ultra-wide band (4+8 GHz) Interdigital
cavity filter. CST software is used in the design and simulation to achieve dimensional
accuracy and desired parameters. The filter operates at center frequency fo = 6 GHz with
a bandwidth of FBW = 4 GHz, barrier loss of -40 dB and slope of 10 dB/100 MHz. The
design and simulation results are optimized by the software, the post-manufactured filter
is measured, evaluated and achieved the required criteria.

Keywords: Bandpass filter; Interdigital cavity filter; Ultra Wide Band; CST.

176 D. T. T. Bién, N. T. Ha, P. T. T. Phwong, “Vé mpt gidi phdp thiét ké ... ddi tan 4+8 GHz.”



