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AHHOmauusi — Pa3paboTaHa ¢asmpoBaHHasi neyaTHas aH-
TeHHas peweTka X - avanasoHa. Monsipusauuns BepTuKanbHas,
YpPOBEHb BOKOBbLIX NTENECTKOB B a3MMyTaribHOM MNOCcKoCcTM = -16
Ab, nonoca nponyckanusi nopsigka 500 My,

[aHHasi aHTeHHa MOXeT ObITb UCMoNb3oBaHa B KayecTse
COCTaBHOW YacTn 6onee CroXHON aHTEHHOW CUCTEMbI, Hanpu-
Mep 13 5 nogpeLueTok.

|. BBegeHue

PaccmatpuBaeTcs aHTeHHas pelueTka ¢ nocrnegoBa-
TEeNbHO MapannenbHbiM NuTaHvem uanyyartenen [1].
OHa MoxeT ObITb UCMONb3oBaHa CAaMOCTOSITENBHO WNK
KaK COCTaBHOM 311eMeHT Gonee CnoXHbIX aHTEeHHbIX pe-
LWETOK, B YaCTHOCTWU npu co3gaHum aHTeHH ansa PJIC ¢
HenpepbIBHOW NMMHENHOW YaCTOTHOW MOAyNsAUNEn.

[I. KOHCTpYyKUUS aHTEHHOMN peLleTKU
PeweTka npepctaBnsieT coboil MMKPOMOMOCKOBYHO
neyaTHylo aHTeHHy u3 32 usnyyatenew c nocregosa-
TenbHO napannenbHblM nuTaHuem (cm. puc.1). Ee anu-
Ha paBHa 200MmMm, wupuHa — 110MMm.
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Puc. 1. KoHcmpykyusi aHmeHHOU pewemku.
Fig. 1.The antenna array design.

[aHHasa aHTeHHas pelueTka MMeeT creaylme xa-
PaKTEPUCTUKMN.

Ha yactote 9.35[Tu wwnprHa rmaBHOro nenectka B
asuMyTanbHOW MNockocTu paBHa 8.7°(cm. puc.2), ycu-
nexue 22.5abi, ypoBeHb 6okoBbIX NenecTkos -14ab.
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Puc. 2. [lH aH}heHHob bewémkd 8 aéumyméano
rnrockocmu.
Fig. 2. An antenna array pattern by azimuth.
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Ha vactote B 9.35 Ty WrpuHa rmaBHOro nenecrtka B
YrMOMECTHOW NMOCKOCTU cocTaBnsgeT 22° a ypoBeHb
6okoBbIX nenectkos -1746 (cm. puc.3).

AHTEeHHa wu3rotoBneHa u3 wMatepuana Rogers
RT/Duroid 8080 TtonuwmHon 0,508 mm.
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Puc. 3. [JH aHmeHHol peuIemKu 8 yarnomecmHou rnioc-
Kocmu.
Fig. 3. An antenna array pattern by elevation.

OnucaHHas Bbllle aHTEHHa MCMNonb3oBanach Takke
KaKk CcoCTaBHasi 4aCTb aHTEHHbl, COCTOSLEeNA M3 NATK
nogpeLueTok (cm. puc.4).

Puc. 4. AHmeHHasi cucmema, cocmaersieHHasi u3 rnsmu
rnoopewemox.
Fig. 4.Five sub-arrays antenna.

Ha crtagum KOMMNbHOTEPHOrO MOAEnMpoBaHUA, Obinu
nonyyeHsbl cnegyloLwue pesynbTaTbl.

Ha uactote 9.35[Ty wwrprHa rmaBHOro nenecTtka B
asumyTanbHon nnockoctu pasHa 1.8°(cm. puc.5), ycu-
nenne 29.1dBi, ypoBeHb 6okoBbIX nenectkoB -204b.
LLivpuHa rmaBHOro nenecTtka B YrNMOMECTHOW MIOCKOCTU
coctaBnget 21° (cM. puc.6), ypoBeHb GOKOBbLIX NeNecT-
koB -16.70B. MNonoca nponyckanus no yposHio KCB 2,5
nopsigka 500MIy; Ha 4vactote 9.4 Ty 3HayeHne KCB
paBHo 1.7.
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Puc. 5. []H aHmeHHoU peuiéirlKu U3 rnsamu 3/1IeMeHMo8 8
asumymarbHOU M710CKOCMU.
Fig. 5. An antenna array pattern by azimuth.

90

Puc. 7. JH aHmeHHOU pewemkKu U3 namu 351eMeHmos 8
yaromecmHou rniockocmu.
Fig. 7. An antenna array pattern by elevation
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Puc. 8. KCB aHmeHHoU pewemku u3 nsmu rnoodpeuie-
MmOK.

Fig. 8. VSWR of antenna consists of 5 sub-arrays.

1. 3akntoyeHune
PaspaboTaHHasi aHTeHHas pelueTka MoXeT ObITb ucC-
nonb3oBaHa Kak B KayecTBEe CaMOCTOATENbHON aHTEHHBbI,
TaK 1 Npu co3gaHuy CABOEHHbIX MPUEMHON 1 nepegatoLemn
aHTeHH PJIC ¢ HenpepbIBHOW NIMHEMHOW YacTOTHOW Moay-
NAUVEn.

IV. Cnnucok nutepaTtypbl

[1] Soonsoo Oh, Seongho Seo. A BROADBAND MICROSTRIP
ANTENNA ARRAY FOR LMDS APPLICATIONS MICRO-

9.7

WAVE AND OPTICAL TECHNOLOGY LETTERS; Vol. 32
No.1, January 5. 2002 P. 35-37.

[2] Randy Bancroft. Microstrip and Printed Antenna Design;
Noble Publishing Corporation Atlanta, GA. 2004. P.146.

X-BAND PRINTED ANTENNA ARRAY WITH
VERTICAL POLARIZATION

Medzhitov R.D., Panasenko P.V., Knyazev K.,
Kondrat'yev A.V.
JSC “RDI “Komponent”
Build 1, 4-Zapadny Proezd, Zelenograd, Moscow,
124460, Russia.
Phone: 7-499-735-4586; e-mail: nii_komponent@mail.ru
Www.nii-K.ru

Abstract — Vertical polarized X-band printed antenna array
has basic parameters: vertical polarization, vertical plane
beamwidth is 22°, horizontal plane beamwidth 9°, general side-
lobes level close to -16 dB, bandwidth close to 500 MHz.

That antenna can be used as sub-array for building 5 sub-
arrays antenna.

|. Introduction

Printed patch X-band antenna array with vertical polariza-
tion and its corresponding radar front-end are presented. It can
be used as self-reliant antenna or part of more complete anten-
na array in particular for creating double antenna for FMCW
radar.

Il. Main Part

Microstrip antenna sub-array consists of 32 rectangular
patches with combination of serial and parallel feeding.

Its length is 200 mm, width — 110 mm.

At 9.35 GHz its beamwidth is 8,7°, gain is 22.5 dBi, side-
lobes level - 17 dB.

Substrate material is Rogers RT Duroid 8080, thickness —
0.5 mm.

Five sub-arrays can be assembled into one antenna with
more advanced performances Both simulation and test results
of the same antenna are exhibited:

- beamwidth is 1.8°

- gain - 29.1dBi,

- sidelobes level — 16.7 dB,

- bandwidth close to 500 MHz on condition that VSWR

=2.5,

- VSWRis 1,7 at frequency 9.4 GHz.

I1l. Conclusion

X-band microstrip-patch antenna array with vertical polari-
zation has been reported. It can be used as an independent
antenna for short-range radar or as a sub-array element for
creating more complete arrays, for example, double antennas
of FMCW radar.



