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AHHOmMayuss - OnucbiBalOTCA MNNOCKME NeyaTHble aHTeHHbl C
pasnuyHoOW nonspu3aunen unsnyvaembix BOMH. PaccmartpusaioTcs
TaKkke KOMOMHMPOBaHHblE aHTEHHbl Afs  NPUEMOo-nepenaroLLmx
yCTpOWCTB, obecneymsaroLLme pasBasKy NPUEMHOroO 1 nepeaatoLero
TpakTta 3a CcuYéT pasHou nomnspusaumn. lNMpusBoauTca Tpu npumepa
KOHKPETHbIX peanu3auui aHTeHH Ha YacTtoTy 34 Tu,.

|. BBegeHue

OpHoBpeMeHHoe coyeTaHne TpeboBaHui yBenu4yeHus
paboumx 4acToT U MUHMATIOPU3aLMK annapaTypbl NPUBOAUT
K HeobXxoAMMOCTW BbIABMXEHUS HOBbIX TOMOMOMMYECKUX
peleHnin B KOHCTPYMPOBAHUU aHTEHH MUNIIMMETPOBOrO
AunanasoHa. [NevaTHble aHTEHHbI 06NagalT HECOMHEHHbIMU
OOCTOMHCTBaMU MO MPUYMHE BbLICOKOW TEXHOOTMYHOCTH,
NOBTOPSEMOCTW, HU3KOW LEHbl M O4YEHb Maroh Macchbl.

B obuem cnyyae neyatHas aHTeHHa NpeacTaBnseT cobow
OBa  MMOCKAX  MNPOBOAHWMKA, pasgenéHHble  Croem
avanektpuka. OaMH M3 NPOBOAHMKOB OObIMHO MpeacTaBnseT
coboli CnnowHON Cron meTannu3auun, a BTOPOM umeeT
CNOXHY KOHGUrypaumio. dopMma NnpoBOAHMKOB MOXET ObITb
pasnu4Hon. 3TO onpefenseT HanpaBneHHOCTb aHTEHHbI, eé
nonspm3saumio u T.n.

OTnuunTenbHbIMM  0COBEHHOCTSIMM  [J@aHHOro  knacca
aHTEeHH ABNAKTCA O4YeHb HU3KME LieHa, BeC U Fa6apVITbI.

B aHTeHHe KkpyroBonm nonspu3auMm  HeobGXoAuMO
B0O30yAuTb nsnyyarenb 0AHOBPEMEHHO B ABYyX
nepneHanKynsapHbIX HanpaBneHWsX C B3aUMHbIM — COBUIOM
¢da3 90°. J1o MmoxeT ObiTb caenaHo nmbo 3a CYUET
BHYTPeHHero caeura a3 B CcamMOW aHTeHHe, nnbo
NoCpeACcTBOM MUTAHWUSA aHTEHHbI MO ABYM NUHUSIM.

Bonbluoi npakTuyecknii MHTepec Takke npeacTaBnsAloT
KOMOWHMPOBaHHbIE  MPWEMO-Nepedalroline  aHTeHHbl, B
KOTOpbIX pasBsi3ka NPUMEMHOrO M Mepealowero TPakToB
OCYLLECTBMAETCA 3a CYET pasHoW nonsgpusaumn. ITu
@HTEeHHbl MOryT OblTb Kak nWHEWHOW, TakK W KpyroBoun
nonspusaumu.

Puc.1 KombuHuposaHHas npuémonepedarowiasi aHmeHHa
Kpyaoeol nonspusayuu ¢ 2ubpudHbIM MOCMOoM, 01t
pases3Ku u rnogopoma ¢hasbi.

Fig.1 Combined duplex antenna of circular polarization with
hybrid for isolating and phase shifting

B Hawem KOHKpPeTHOM cnyyae ObINM UccreaoBaHbl
aHTeHHbl gnanasoHa 34 [Ty AByx TMNOB: C M3nyyaTenem B
Buge kpyra (Puc.1) n wenesbim (Puc.2)

]

Puc.2 llenesasi neyam+asi aHmeHHa Kpyza080U
rnonapusayuu

Fig.2 Notch printed antenna of circular polarization

[I. KoHCTpyKUMA aHTEeHH

AHTEHHa C KpyrnbiM uW3ny4yaTernem CcocTouT w3
4eTBEPTHBOITHOBbIX TpaHcdopMaTopoB ans
cornacoBaHust ConpoTuMBneHun, rmbpugHoro mocta
Ons  pas3Bsa3kM  NpUEMHMKA UM nepegaTtyvka U
cobctBeHHO wmanyyartena. Caesur a3 Ha 90°
co3gaétca rmbpuaHbIM MOCTOM. [OCKONBKY aHTEHHa
uccregoBanacb TOMbKO B OOHOM HanpaBrneHun (Ha
nepegady) BTOopas nuTalowass nuHMa  Obina
HarpyxeHa peavctopom 50 Om.

B aHTeHHe c leneBbIM u3ny4aTenem CABWT
a3 co3gaétcs  3a  CYET  pasHOCTM  OfVH
NnoaBoASALLNX NIUHWA. .

[ll. Pe3ynbTaThbl UCMbITAHU

Vccnegyemble Tpy aHTEHHbl (4BEe C  KpyrnbiM
usnyyaTenem u ofgHa c wenesbiM) Obinn CHabXeHbl
KoakcmanbHbiMn kabenamu ¢ pasbémamu Tmna SMA

n MOAKMNI0YaNMChb nocpeacTsom nx K
N3MepuUTernbLHOMY npubopy. B KayecTBe
n3mepuTensHon aHTEeHHbI ncnonb3oBarsncs

4eTBEPTHBOSTHOBOW LLUTbIPb.

N3mepeHus NpOM3BOAUNUCH npuGopom

Rohde & Schwarz ZVA 40.

Puc.3 UccrniedoeaHHble 0bpasubl aHMEHH

Fig.3 Examined antennae samples



Ona kaxgoh u3 aHTeHH u3mepsanucb BenuuuMHa S11 wn
auarpaMMa  HarnpaBfeHHOCTM B TPEX  MIIOCKOCTSX.
Pe3ynbTaTbl M3MEpPEHU COMOCTABNSANUCH C PaACHETHLIMMU
OaHHbIMU B pes3ynbTaTe 4ero Obino OBGHapyXeHO BMOrHe
yOoBrneTBOpuUTENbHOE coBnageHne. Hwxke ana npumepa
npvBeaeHbl OCHOBHbIE pe3ynbTaTbl U3MEPEeHUI NapaMeTpoB
LeneBon aHTeHHbI C.
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Puc.4 U3mepeHHoe 3HadyeHue S11 dns aHmeHHbI C.

Stop 345 GHz

Fig.4 Measured value S11 of antenna C.

Puc. 5 3asucumocmb uHMeHcU8HOCMU U3/ly4eHuUs1 om yena
8 20pU30HMarbHOU U 8epmuKasibHbIX MI0CKOCMSX Onsi
aHmeHHbl C. PacyémHble u aKkcrnepuMmeHmaribHble 0aHHbIe.

Fig.5 Radiation as function of angle for three planes for
antenna C. Calculated and measured data.

V. 3akno4yeHue

WccnepoBaHHble  06pasubl  aHTEHH MMEKT  BrOSHE
YAOBMNETBOPUTENbHBIE  ANEKTPOMarHMTHbIE  napameTpbl.
PesynbTatbl  M3MEpeHUW  XOpOLWO  COMMacylTcs  C
PacYE€THLIMU AaHHBIMW. AHTEHHbI NPOCTbLI B M3roToBNEHnW. B
coyeTaHun ¢ manbiMu rabaputamv, BeCOM M LIEHOW Takas
KOHCTPYKUMA MpeacTaBnseTcd OCOOEHHO WHTepecHOW |
nepcnekTMBHOM.
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Abstract - The article describes plane printed antennas
of different polarizations. Also combined polarization
isolated receive-transmit antennas are considered. The
methods of feeding and matching are attend. The practical
three examples intended for 34GHz frequency range are
given for instance. The computing simulating models
results are compared with experimental data.

I. Introduction

The ultrahigh frequencies and miniaturization both
require some new topological solutions in antenna design.
The printed antennae have advantage because of very
simple structure, ease to reply, low cost, small dimensions,
little weight.

In the general case the printed antenna corresponds
two plane electrodes separated by plate of dielectric. As
usual one electrode is continues solid plate. And the other
has special complicated configuration. The form of this
electrode does set direction, polarization and other most
significant antenna characteristic.

II. Structure description

In this work were examined three examples with circular
polarization, two duplex with round radiating patch (a and
b) and one simplex with rectangle radiating notch (c)
(Fig.3).

To achieve in antenna circular polarization it is
necessary to drive patch in two perpendicular directions
with 90’ phase shift. This phase shift can be made either
inside of antenna or by feeding with two shifted lines.

The significant practical interest correspond combined
duplex antennae which give the isolation between receiver
and transmitter channel up to 70dB. This feature reaches
with separating waves by polarization. This kind of
antennae can be of either linear or circular polarization. An
example is presented at Fig.2.

Ill. Tests discussion

Antenna with round patch consists of two quarter-wave
transformers, hybrid and radiating patch proper. The phase
shift is made by hybrid. In notch antenna phase shift is
obtained by difference in length of feeders.

All examined antennae were fitted with coaxial cables
and SMA connectors by witch were connected to
measuring equipment Rohde & Schwarz ZVA 40. As a
probe antenna was used the quarter-wave stub.

For all antennae were made the measurements of S11
and directivity in three planes. The measured values were
compared with calculated, whereupon was found out the
good agreement. Detailed information is given at Fig.5 and
Fig.5 for notch antenna as example.

IV. Conclusion

All three examined antenna samples have good
electromagnetic, economic, mass and dimensional
characteristics. It is very interesting and leading-edge
technology.



