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MOJIEJIb TIEYATHON AHTEHHBI HA OCHOBE
I'EHETHYECKOI'O AJITOPUTMA

Carwcaps Urops,
K.T.H., TOLICHT,
[TonTaBCcKMi rOCY 1apCTBEHHBIN arpapHbId YHUBEPCUTET

Carwcap Bagum,
I.T.H., mpodeccop,
ITH1HW BBT BC Ykpaunsl

Tenemyn Amurpuit,
MarucTp,
HY «llonTtaBckas nonutexnuka um. FOpust Kongpatioka

Kak wn3BeCTHO, pemmuTh 3aJadyy MHOTOJMAINIa30HHOCTH M IIMPOKONOJIOCHOCTH
AHTEHH C OJHOBPEMEHHBIM pa3MEIICHUEM HX B YCTPOMCTBaxX pa3nuyHbIX (HOpM U
pa3MepoB BO3MOKHO 3a CUET TEXHOJIOTHUH AJIIEKTPUUYECKH MajbiXx aHTeHH (OMA) [1].
CornacHo [2], MCNONAB30BaHUE CAMBIX INEPENOBBIX MOAXOAO0B K MOJACIMPOBAHUIO U
ONTUMU3ALIMHU TTO3BOJISAET MOIYUYaTh JOCTATOYHO MPUEMJIIEMBIE PE3YJIbTATHI B AHTEHHOU
TexHuke. K yKka3aHHbIM HAaNpaBI€HUSIM CJIEAYET OTHECTH IPUMEHEHUE FEHETUUECKUX
QITOPUTMOB B KAUE€CTBE BAa)KHOI'O MHCTPYMEHTA JUIsl MPOEKTUPOBAHUS Pa3IUYHBIX
AHTEHHBIX KOHCTpyKIUH. Kpome mnpoBomubix OMA, anroputMbl T€HETHYECKOM
ONTUMU3ALUNA MOTYT MIPUMEHSATHCS JJII CHHTE3a IPYTUX ONTUMAIIbHBIX KOHCTPYKIIHIA,
HalpuMep, KOHTYPHBIX JIMHUM IIeJNeil B IIENEBbIX aHTEHHAaX, KOHTYPOB PacKpbIBa
PYHOPHBIX M3JTydyaTesieid, TOPU3OHTANIbHBIX MIACTUH B anTeHHax PIFA wnu npopeseit
B HHMX, METAJUIU3ALUHA TPAHEU Pa3pEe3HbIX JUANEKTPUUECKUX PE30OHATOPHBIX AHTEHH,
CO3[IaHHsI HAHOCUCTEM Ha OJJHOM KPUCTAILIIE U JP.

Kak crnencrBue, TaHHBIN NOAXOA IPUMEHHM U K IIEYaTHBIM aHTEHHAM [2 ], KOTOpbIE
paccMaTpuBarOTCsi B KadecTBe OA(PGEKTUBHOTO pEIICHUS ISl  TOBBIIMICHUS
KOMITAaKTHOCTHU U PacIIMpPEHus MPOMYCKHOM cmocodHocTu cucteM. [Ipu aToM cnexyer
YUUTHIBATh, YTO BCJIEACTBHE CJOKHOCTH AHAIMTUYECKOIO OMHCAHUS TMOJO0OHBIX
QHTEHH NpU MX aHajdu3e HEeOoOXOAUMO OINUpaThCi Ha METOAbl YHUCIEHHOIO
MOAEIHPOBAHUSI  C  HCIOJb30BAaHUEM  COOTBETCTBYIOIIETO  MPOrPaMMHOIO
obecrieuenus. B kauecTBe mpumMepa MOKHO paccMmarpuBarh nmakeT Ansys HFSS [3],
KOTOPBIM UCHOJIb3YyET METO/] KOHEYHBIX 3JIEMEHTOB.

Takum 00pazoM, 11e51bI0 paboTHI SBISETCS MOBBIMICHUE YD (HEKTUBHOCTH AHTCHHOU
CHUCTEMBI 3a CUET MPUMEHEHHUS T€HETUUYECKUX aITOPUTMOB IPU €€ CUHTE3E.

B kadecTBe npoToTHNA UCIOIB30BaHA CTPYKTYpa, Mpe/icTaBieHHas Ha puc. 1 [4].
J1J1s OLIeHKY CBOMCTB MOAOOHBIX aHTEHH MOYKHO OIIEPUPOBATH PE3yIbTaTaMH PACUETOB
K03 duIeHTa cTosTYeH BoIHBI 1o HanpsbkeHuio (VSWR) u Bo3BpaTHbix moteps (RL).
Kak uzBectHo, yactorHsie 3aBucumocty VSWR u RL ¢opmupyrorcs B mporiecce
MozenupoBaHus ¢ nmomoibo Ansys HFSS Ha ocHoBe onenku S-napamerpos [5]. Ha
puc. 2 TpelacTaBlieHa WMTOrOBas IapaMeTpUYecKas MOJEIb CHUHTE3UPOBAHHOMU
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aHTeHHBI. B mporiecce uccnenoBanuii MpoOBOAMIACH BApUAIIHS TAPAMETPOB MO IOKKH
(TonmIMHA W/WIIA JUAJIEKTpUYECKasi MPOHUIIAEMOCTH ).
X = 8. AX =0.000262

iu-’ =

201 2985

Y-coordinate AY = 0.000762
.,L‘:’g:::

0 10 20 30 40 50 60 70 80 20
Z-coordinate AZ = 0.000407

Pucynok 1. [Iporotun antenusi [4].
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Pucynok 2. Mojienin ne4aTHOM aHTEHHBI HA OCHOBE T€HETUYECKOTO alITOPUTMA.

Jnist HanbGosee MUPOKOTOMOJIOCHOTO BapuaHTa MOJIEIN MOJTyYeHa OTHOCUTEIbHAS
nojioca npomnyckanus [6] of = 1,61 (142,85 I'T'm) mo VSWR < 2,0 (puc. 3-5). AHTeHHA
MMeEET CJIeAYIOIINE TapaMeTpBhl:

— pa3Mep CTOPOHBI KBaIPATHOTO TTUKCENs paBeH | MM;

— TOJIIIMHA TIeYaTHON aHTeHHBI — 0,6 MM;

— ToumuHa noaI0Kku (FR4) — 1,6 mwm;

— TonmuHa 3kpana — 0,35 mm;

— IIOPT NUTaHusA — coryiacoBal ¢ 50 Om.
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Pucynox 3. VSWR cunTe3npoBaHHOI aHTEHHBI.
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Pucynok 3. ®parment yactoTHo 3aBucuMoctd VSWR B nuanazone 2-17 I'T.
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Pucynok 5. RL cuHTe3upoBaHHON aHTEHHBI.
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JlanpHel1me nccie10BaHus 1es1eco00pa3Ho HalpaBUTh HA U3yUYEHUE BIUSHUS Ha
XapaKTepUCTUKU AaHTEHHbl T'€OMETPUM OHKpaHa, HMEIOUIero, Hampumep, Qopmy
IPEICTABICHHYIO Ha PHUC. 6, a TAKXKE UCIIOJIb30BAHUS TACCUBHBIX 3JIEMEHTOB U3 STYCEK
metamarepuanoB [7]. Kpome Toro, mpexacraBisieT MHTepec MoAuU(UKAIMs JTUHUAU
NUTaHUS B (pOopMe CTymeHYaTON CTPYKTYPHI.

i

T

——

Pucynok 6. [lepcniexktuBHast (hopma sKkpana.

B uenoMm, paccMOTpeHHBIM MOAXOJ K CHUHTE3Y HIMPOKOMOJIOCHBIX IMEYATHBIX
AQHTEHH IMO3BOJISIET MOJIYYUTh aHTCHHBIC PEIIEHUsI, CHOCOOHBIE 00ECTICYUTh MEPEX0]T K
ceAyIoIIeMy TTOKOJIEHHUIO cBsi3u 6G 3a cueT pacuimpeHus o0JacTu pabovnx 4acToT B
nuara3oH Beimie 100 I'Ti. Ilpu 3ToM momoOHbIE aHTEHHBI YaCTUYHO TMEPEKPHIBAIOT
BO3MOKHOCTH HAaHOQHTEHH [8&].
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