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AHHOomauyusi — PaspaboTaHa BONHOBOAHO-ANINEKTPY-
yeckasl aHTeHHa Ons npuemo-nepedatyvka Ka aguanasoHa.
OcHOBHble  napameTpbl aHTeHHbl: wwupuHa [OH  60°,
HecTabunbHOCTbL KO3UUMEHTA YCUNEHUS B 3aBUCUMOCTU OT
yacTtoTbl 0,1 ab, KCB meHee 1,5 B ananasoHe 4yacTtoT 33-35
MTy. B aHTeHHe wvmelOTCS OBa  MPOCTPAHCTBEHHO
pasgeneHHbix Bxoga (1 wu 2): Bxog 1 npegHasHadeH Ans
nofdayn MOLUHbIX CUrHanoB nepedaTyvka; Bxogd 2 - Ans
npuemMa cnabblx CUrHanoB, NOCTyNaloLWMX Ha BXOA NPUEMHMKA.
Bxogbl 1 W 2 aHTeHHbl pasBsidaHbl Mexay cobol ¢
nepexogHbIM 3aTyxaHunem 50+60 ob u nepepawT unn
NPUHUMAOT  ANEKTPOMarHWTHble  CurHambl C  B3aUMHO-
neprneHANKYNSpHOWN Nonspusaumen.

|. BBegeHue

B paHHon paboTe npeactaBneHa BOSIHOBOAHO-
OnanekTpuyeckass aHTeHHa Ans npuemo-nepegaTyuka
KBY pgmanadona. B ycTponcTtBax, rge nNpUEMHUK Wt
nepegartymk paboTalT C OOHOW aHTEHHOW, OCHOBHOW
3apadven ABnsieTcs JOCTUXKEHUE HeobXoaNMMOro ypoBHS
pa3Bsi3kM Mexay Bxogamu aHTeHHbl. OBblMHO AaHHas
3ajaya pellaeTcs MyTeM MPUMEHEHUS LUPKyNsSTopa,
KoTOpbI 06ecnevmBaeT pa3Bs3ky B 30 ob. B gaHHon
pabote pa3Basky 6Oonee 50 pb obecneynBaer
KOHCTPYKUUSA aHTEHHBI.

Il. CTpyKTypa aHTeHHbI

MpocTtenwmun cnocob  BO3OYXAEHWA  ABYX
HEB3aUMOLENCTBYOLUNX MO 3NEKTPOMArHUTHbIX BOJH
B Kpyrnom BonHoeoAe Ka-gnanasoHa npencTaBreH Ha
puc. 1, raoe curHambl C B3aMMHO OPTOrOHanNbHON
nonspusaument Bo30yXOalTCA 4YeTBEPTbBOJIHOBLIMU
B3aUMHO nepneHanKynsapHeIMM WTbIPSMU,
pasHeceHHbIMW BAOMb BOSIHOBOAA Ha paccTosiHue,
KpaTHOe MOIoBUHE AJIMHbLI BOSHbI.

Puc. 1. Cxema 8036yx0eHuUsi o pmo2oHaribHbIX MOO.
Fig.1. The circuit of orthogonal modes excitation.

[Mpu Takon cxeme gocTuraeTcs pasBsidka Mexay
OBYMS aHTeHHbIMM Bxojamu S21 6Gonee 50 ab, uyto
cywlectBeHHO 6Gonblle, 4Y4eM nNpu  UCMOMb30BaHUU
BEHTUINEN N UMpKynaTopos (puc.5).
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Puc. 2. YacmomHbie 3asucumocmu obpamHoezo
paccesiHus 0n1s nepgoeo exoda S11 u pasesiska S21.
Fig. 2. The negative return loss for the first input S11
and isolation antenna inputs S21.

lll. Mepexoa Ha Ne4YaTHY TEXHOJSIOMUIO

OTnununTensHo 0COBEHHOCTBID  KOHCTPYKLIMU
aHTeHHbl SBNSeTCa TO, 4TO And  BO3OyXaeHus
BOJTHOBOAA WCMONb30BaHbl HE KOAKCMamnbHbIE JIMHUMK,
a nevyaTtHble BO30YxaawoLwme «WwTbipu» (puc. 3, puc. 4).
B BonHoBO4 BBOAATCS MNNOCKOCTM M3 ToHkoro CBY
OoNbrMpoBaHHOro MaTepuarna, Ha KOTOPbIX MOXHO
HaneyataTb He TOMbKO JWHMM  Nepegjavn W
BO30OyXJalolme LWTbIpU, HO W 3MEKTPOHHbIE CXEMbI
CBY yvacten, kak nepegaTymka, Tak W MPUEMHMKA.
OKCNepUMEHTbI Mokasanu, 4To BBeOEHWEe B CeveHue
BOMHOBOAA MrockocTen n3 martepuanos Rogers 4003
unu RT/Duroid 5880 He oTpaxaeTcs Ha CBOMCTBax
BOJTHOBO/HOW @HTEHHbI.

IV. Mony4yeHne aKkcnepuMeHTanbHbIX
XapaKTepucTukK

Ha puc. 3 npegctaeneHa  doTorpadums
A@HTEHHOrO YCTPOMCTBA.

Puc. 3. ®omoepacghusi Makema aHMEHHkbI.
Fig.3. Photo of the antenna model.

B paHHOM MakeTe BBOAbl MPUEMHUKA W
nepegaTtymka OCYLLECTBIIEHbl MOCPEACTBOM YETBEPTb-
BOJTHOBbIX LUTbIPEN, HaneyaTaHHbIX Ha (ponbrMpoBaH-
HOM [uManekTpuyeckom matepuane (puc. 4). lNnockocTtn
BBOAA aHTEHH pasHeceHbl BAOMb BONMHOBOAA Ha
paccTosiHue, paBHOe AfMHe BOSHbI B BONTHOBOZJE.
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Puc. 4. Tononoeusi neyambIx rnam aHmeHHs.
Fig.4. Topology of the antenna printed-circuit board.

Ob6a aHTeHHbIXx Bxoga umetoT KCB meHee 1,5 B
[O0CTaTOYHO LUMPOKOM Ananas3oHe 4acToT UM, Kak BUOHO
n3 puc. 5, pasBsiska mexay Bxogamu 1 n 2 coctaBnsiet
6onee 50 gb Bo BCcem paboyem gmanasoHe 4acTtoT (33-
35TTwu).
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Puc. 5. MW3mepeHHass 4yacmomHasi 3a8UCUMOCMb
83aUMHOU pa38sa3Ku aHmeHH S21.

Fig. 5. Measured S21 frequency response function of
isolation between antennas.

Ha puc. 6 npegctaBneHa nusmepeHHast HOpMUpO-
BaHHasi guarpamMma  HanpaBNeHHOCTU  aHTEHHBb,
LMpUHOM 60°.
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Puc. 6. NIsmepeHHas duaepamma Harpas/ieHHoOCMu.
Fig. 6. The measured radiation pattern.

V. BbiBOAbI

Pa3paboTaHHas aHTeHHa crnocobHa
OCYLUECTBNSATL  MpUem-nepegadvy CcurHamnoB  ABYX
opTOoroHanbHbIX nonsipusauun. Mpyu 3TOM B aHTEHHe
MMEITCA ABa NPOCTPAHCTBEHHO pa3geNieHHbIX BXoAa:
Bxoa4 1 npegHasHadyeH p[na  nepefayn  MOLHbIX
CUrHarmnoB; BXOA4 2 - ANns npuvema criabbix CUrHasnos.
Bxogobl 1 n 2 aHTeHHbl pasBsi3aHbl Mexay cobon ¢
nepexofdHbIM 3atyxaHuem Gonee -50 gb n umetotr KCB
MeHee 1,5 B ananasoHe yactoT 33-35 L.

VI. Cnucok nutepatypbl
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Abstract — Ka-band circular waveguide dielectric antenna
was created. Antenna performance:

- beamwidth is 60°,

- VSWR less than 1.5 at frequency band 33-35 GHz,

- isolation between antenna inputs close to 50-60 dB.

Antenna can transmit and receive Ka-band orthogonal
signals without of circulator using.

I.  Introduction

In radio transceivers, where it is translated and received
radio signals simultaneously, using of a circulator is necessary,
as arule.

In this paper Ka-band circular waveguide dielectric
antenna is presented. It uses two orthogonal inputs with
mutual isolation more than 50dB at frequency band 33-35
GHz.

II.  Main Part

The simplest method of excitation of two no interacting
orthogonal modes of electromagnetic waves in circular
waveguide is shown fig.1. It is possible to get 50 dB isolation
S21 between inputs by means that method of excitation (see
fig.5).

In this design printed circuit board is using for excitation of
orthogonal modes of waves. At dielectric substrate (Rogers
RT/Duroid 5880, thickness 0.25 mm) were printed not only
excitation pins but receiver and transmitter microchips as well
(see fig 3,4).

Experimental data show that bringing planes of same
materials in circular waveguide don’t disturb electromagnetic
fields structure in waveguide in the Ileast measure
considerably.

Dielectric substrate planes are separated in space at the
distance equal one wave length in waveguide.

Both inputs 1 and 2 have VSWR less than 1.5 in frequency
band 33-35 GHz.

I1l. Conclusion

Antenna is capable to carry out transmitting and receiving
two orthogonal RF signals at the same time.

Inputs 1 and two have isolation value more than -50dB
with VSWR less than 1.5 in frequency band 33-35 GHz.

General frequency band is 30-40 GHz.



