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NMoakntouyeHne RF Bxoaa
npuemMHUKa

[ata obHoBneHna: 17.05.12

[laHHbiil maTepuan copepxut WHopMauuo o npogykuum NAVIA v HanpaBneH Ha npefoTBpalleHne Hauboree 4acTo BCTpevarLuxcsi ownbok npu
npoekTupoBaHun RF Tpakta yctpoitictBa. NAVIA He HeceT HWKakol OTBETCTBEHHOCTM 3a Ntobble MpeTeH3UM N yBbITki, BO3HUKAOLLME NPU UCTIONBb30BAHUM
AaHHbIX MaTepuanos. Bce npuBefeHHbIE BEMMYMHBI 1 XapaKTEPUCTUKA MMEKT OLieHouHbI xapakTep. NAVIA He faeT rapaHTum paboTtocnocobHOCTH n3penus
Monb30BaTENs, OPUEHTUPYIOLLETOCS TONBKO Ha NpUBEAEHHbIE B JOKYMEHTE 3HaueHns. [Ins nomyy4eHns KOHKPETHBIX XapaKTEPUCTUK MPUMEHSEMbIX KOMMOHEHTOB
[OMKHA NPUMEHSTLCS TEXHUYECKast JOKyMEHTaLs hpM-Npon3BoauTenei.

Mpu UMTUPOBAHMM MaTepPMANoB CCblsika Ha caT HABUA® obs3aTenbHa.



M3-3a MeHAWMUXCA BHELWHUX Yycnosuit (reorpadua, naHawadT, MeTeoposiorMyeckue yCaoBus,
3/1eKTPOMArHMTHaa 0b6CTaHOBKA) CUTHaNbl CMYTHUKOB MOryT 6biTb ocnabneHbl. Ana 6onee ycroiumBsom
paboToCcnocobHOCTU CUCTEMbBI CTOUT YAENUTL A0/IKHOE BHUMaHWE BbIOOPY aHTEHHbI U MPOEKTUPOBaHUIO
RF Tpakta npnemHumka.

OcHoBHas 3agaya RF TpakTa — obecneuynTb makcumanbHoe cooTHouweHue CUTHAM/LLUYM Ha Bxoge
npMeMHMKa.

[ns 3Toro He0H6X0AMMO KOPPEKTHO BbIOpaTb aHTEHHY, COrNacoBaTb ee C BXOAOM NPUEMHUKA U NPUHATb
mepbl anAa obecneyeHMA NOMEXOYCTOMYMBOCTM. Bce 3TM  MeponpuaTMA 3a4acTyl0 CBA3aHbl C
KOHCTPYKTUBHbIMW 0cobeHHOCTAMM nNpubopa.

CosgaHue noboro HOBOro yCTpoiicTBa 06bIYHO TpebyeT NoMcKa KoMnpomMmmucca cpeam paga napameTpos,
a ctabunbHana paboTocnocobHOCTb ABAAETCA [/N1aBHbIM KPUTEPUMEM B OLEHKE KayecTBa KOHEYHOro
npoaykTa.
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Bbi6op aHTEHHbI

anGMHMK MOXHO UCMOJ/Ib30BATb KaK C aKTMBHOVI, TaK U C NaCCUBHOWM aHTEHHOMW.

Mapamempeol, Ha Komopble Heobxodumo obpamume eHUMAHUe npu ebibope [JTOHACC/GPS aHMeHHs.I:

1.

Monapusauus

MpuemHaa MMOHACC/GPS aHTeHHa 40AHa UMeTb NPaBOCTOPOHHIOK KPYroBylo MOAsSpU3aLnio
(RHCP — aHrn.).

rJTOHACC/GPS
nonapusaumio. Kpyrosaa nonapusauma MCMNONb3yeTCA NOBCEMECTHO AJ1A CMIHaOB,

CurHanbl, nepefaBaemble CNYTHUKAMM, MMEIT NPaABOCTOPOHHIO  KPYroByto
nepeaaBaembix ¢
KOCMWYECKUX annapaToB, C LEe/bl0 YCTpaHeHMA npobaembl 3aTyxaHuA, cBA3aHHOM ¢ PapageesBbiM
BpALLEHMEM MIOCKOCTU NOAAPMU3ALMKM M3-32 MArHUTHOro nona 3eman. Kpome Toro, npu OTpaxkKeHuu
CMTHaMa NOMAPM3aUMA C MPABOCTOPOHHEN MEHSEeTCA Ha /IeBOCTOPOHHIOW, YTO No3BosseT 3ddeKTUBHeN

60pOoTbCA ¢ MAbTPaALMEN OTPAXKEHHbIX CUTHANOB.

KoadpdpuumneHTt ycunenums

Yem 6onblwe KoadpduumeHT ycuneHus (aanee KY) aHTEHHbI, Tem Jydlle 4YyBCTBUTENbHOCTb
npuemHuka. OgHako caefsyeT NOMHUTb O TOM, YTO KY aKTUBHOWM aHTEHHbI CKNaablBaeTca U3 2-X

[+

CpaBHMM 2 aHTEHHbI CO CeayoWMMmM XapaKTepucTMkamu (Taba. 1). MpeanonoskmMm, 4To Noaochl

$aKTopOoB:

a) KY aHTeHHbI (maccMBHOro a1emeHTa)
6) KY manowymsaulero ycunutens (ganee MLLY).

NPOMYCKaHUA aHTeHH W KoadduumeHTbl wyma MLUY paBHbl B 060mx ciydasx.

KY aHT

KY muwy

KY o6uy

CurHan/LWym

5 dBic

16 dB

21 dB

-14 dB

0 dBic

21dB

21 dB

-15dB

Tabanuya 1

0O6e aHTeHHbl MMEIT OAMHAKOBbIA CyMmMapHbiit KY, HO OTHOLEHWE CUrHaA/WyM Ha BbIXoae
nepsoli 6onblie. MNOCKONbKY aHTEHHa ABASETCA MepBbiM Y3/I0M Kackafa RF TpakTa, To ee KY
HanpsMylo BAMAET Ha YyBCTBUTENIbHOCTb MPMEMHMKA. [03TOMy peKkomeHAayeTca BblbUpaTb
aHTEHHY, YCW/IeHWEe MacCMBHOIO 3/1eMeHTa (HemnocpeAcTBEHHO CAaMOW aHTEHHbl) KOTOPOW
6onblue. [Jo6POCOBECTHLIA NPOU3BOAUTENL LO/IKEH MNPEAOCTaBAATb 3Ty MHbOpMaLMiO B
TEXHUYECKOM OOKYMEHTALMMU.

Cmoum noHUMame, Ymo Hesb3 KOMIeHcupoeams caaboe ycuneHue adHMeHHbI ycusnaeHuem
MLly.
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MLUY B cocTaBe aKTUBHOM aHTEHHbI CAYXKUT ONnA KOMNeHCauun notepb B Kabene wu Aana
cornacoBaHuA BbiIXo4a aHTEHHDI C Kabenem.

KY naccuBHOlM Kepamuyeckoit Patch aHTeHHbl 3aBUCMT OT reoMeTpUYecKUX pasmepos
Kepammnyeckoro afiemeHTa (Tabn. 2) n ot pasmepa 3eMASHOro NOAUTroHa (puc. 1), Ha KOTopbIi OH
OOJIKEH yCTaHaBAMBaTbCA.

Pasmep K3 YcuneHue
(MM X Mm) (dBi)
25x25 5
18 x 18 2
15 x 15 1
12x12 0,5
10x 10 -2
Tabnuua 2

B Tabanue 2 npuBeseHbl 3HAYEHUA TEOMETPUYECKUX PA3MEPOB PasHbIX Kepamuyeckux Patch
*
aHTEHH 1 COOTBETCTBYIOLWME 3HaYeHna nx KY .

KY (dBi) a b

3 - ' i i
2.5

2 /
1.5

1 /
0.5 / GND

e . (MM x mm)

0 y y y ! y .

20 30 40 50 60 70

PucyHok 1

Ha pucyHke 1 oTobparkeHa 3aBuMcMMOCTb KY* Kepamuueckoli Patch aHTeHHbl OT pa3smepa
3eMJ/IAHOTO MOJINTOHA, Ha KOTOPbLIV OHAa YCTaHAB/MBAETCA.

Yem 6osblue pasmep 3eMAAHOrO NoAuroHa, tem 6osbwe KY aHTeHHbl. O4HAKO CAMWKOM
6onbwoit GND npuBOAUT K YBEAMYEHUIO KOIPOULMEHTA SAAUNTUYHOCTM B HamnpaBAeHUM
rMaBHOrO MaKCMMyMa AMarpammbl HamMpaB/EHHOCTM W €ro YMEHbLUEHWIO B HamnpasieHUn
ropmsoHTa (Axial Ratio). YmeHblweHne KOIPPUUMEHTA IMIMATUYHOCTUM  aHTEHHbI (puc. 2) B
Hanpas/IEHUN FTOPU30HTA MOMKET YXYALWNUTb NMPUEM CUTHANOB CMYTHUKOB, HAXo4ALWMXCA B6UM3KO K
rOPU30HTY.

*
[aHHble 3HaYeHNs He ABNAOTCA abCOMOTHBIMK BEMYMHAMM U OTOBParKatoT IMLLIb KaYeCTBEHHbIW Xoa,
3aBUCUMOCTEMN.
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90 °
AR =-7dB
|
0dB
|

SaB AR=-12dB

-10dB

PucyHok 2

Ha pucyHke 2 oTobpaxkeHO yBenanyeHue KO3IGOUUMEHTa SAMUNTUYHOCTM NpPU YBEAUYEHUMU
3eM/IAHOIO NOJIMITOHA Kepammyeckon patch aHTeHHbI.

BAMHO! Kepamuueckas Patch aHmeHHa 00X CHA yCMAHABAUBAMbCA HA 3eMAHOI NoAuU20H
Ccmpo2o onpeodesneHHbIX pasmMepos, peKomeHAyembix npouseodumenem. He cobaodeHue
amux peKomeHOayuli npusodUM K 3Ha4uUmMesabHOMYy yXyOuleHUo XapaKmepucmuK dHmeHHbol.

3. Monoca nponycKaHusA

Ona Toro 4ytobbl NpUemMHuMK paboTan Kak ¢ MTIOHACC, Tak u ¢ GPS cnyTHMKamu, Heobxoaumo,
YTOObI aHTEHHA 6bl/1a HACTPOEHA HA COOTBETCTBYOLME YAaCTOTHbIE AMAMNA30HbI.

[na oueHKM paboyeit 4acToTbl aHTEHHbI HEOBXOAMMO 3HATb ee LeHTpanbHyto YactoTy (Fc), a
TaK¥XKe LWWMPWUHY NOAOCbl. B aHTEHHON TexHMKe paboyeit NPUHATO cYMTaTb NOJSIOCY, ANA KOTOPOM
ypoBeHb 06paTHbIX NoTepb (return loss) oTparkeHHoro curHana S11 HaxoAMTCA HUXKE OTMETKM B
MuHyc 10dB (pwuc. 3), uto cooTBeTcTByeT 3HaueHUo KCB (SWR — aHri.) aHTeHHbl B 3a4aHHOM

noJsioce He xyxe yem 2.

511 (dB)

1-1572 MHz

0 /= 2-1612 MHz

-10

[ ]

-15

. \ /N
V

Center = 1600 MHz SPAN =100 MHz

PucyHok 3

Mo gaHHbIM rpadmMKa, NpeacTaBAEHHOrO Ha pPUCYHKe 3, MOXHO cAaenaTb BbiBog, YTO paboyas
NON0Ca aHTEHHbI IEXUT B AnanaloHe ot 1572 Mly, go 1612 Mrlu.

o
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B TeXHWYECKOW AOKYMEHTALUW aHTEHHbl OO0/KHbI OblTb NPUBEAEHbI XapaKTEPUCTUKU B BUAe
YaCTOTHOM 3aBMCMMOCTM NapameTpa S11 (onpegeneHHbn BUA npeactasneHns KCB), no
KOTOPbIM MOXHO OLEeHUTb pabouyto nosocy aHTeHHbl (puc. 3). MuHumymbl rpadpmka S11
COOTBETCTBYIOT pPEe30HaHCHbIM 4YacToTaM aHTeHHbl. B xopowo HacTpoeHHbix GPS/T/TOHACC
QHTEHHax 3T MUHUMYMbI AOXHbl COOTBETCTBOBATb YacTtoTam 1575 MHz n 1602 MHz. Take
KenateNbHO 3HaTb 3HAYeHWMA YPOBHEW MOAABAEHUA CMEKTPASbHO OG/M3KMX BHEMOOCHbIX
curHanos (Hanpumep, GSM). Yem nopasneHune bonble, Tem nydywe RF BXxog NpuemHMKa
3alWMLEH OT NOMEX.

Pabouas nosoca Kepammuyeckoi patch aHTeHHbI 3aBUCUT OT MHOTUX GaKTOPOB:
- pasmep CaMoro KepaMmyecKkoro anemeHTa
- pasmep 3eM/IIHOro NOJIMIoHa
- Ha/iMuMe NNaCTMKOBOro Kopnyca 1 Ap. 3/1eMeHTOB B HenocpeACcTBEHHOMN 61M30CTH.

PaccmoTpum BansiHKe 3TMX paKkTopoB 6os1ee nogpobHo.

KaKk yxe 6blN10 CKa3aHO Bbllle, pasmep aHTeHHbl BAMAET Ha ee ycuaeHue, oAaHako pabouas
Mofoca Tak»Ke 3aBUCUT OT 3TOro napametpa (tabn. 3). Yem meHblle KepamMUUecKUin 3/1eMeHT,
Tem 60/1bLUaA TOYHOCTb TpebyeTca A1A ero U3roToBAEHUA N TEM Bblle BEPOATHOCTb OTK/IOHEHUA
napameTpoB, CaMbiM YyBCTBMTE/IbHbIM U3 KOTOPbIX ABAAETCA paboyas noaoca.

Pasmep aHTEeHHbI Pabouasa nonoca
(MM x Mmm) (MHz)
25x 25 20
18 x 18 10
15x 15 8
12 x 12 7
10x 10 5
Tabnuua 3

B Tabnuue 3 npeacTaBaeHbl 3HAYEHUSA PA3MEPOB KEPAMMYECKMX 3N1EMEHTOB NACCUMBHbIX patch
aHTEHH W COOTBETCTBYIOLLME MM 3HAYeHMA paboyelt nonockl (faHHblIE 3HAYEHUS He ABAAOTCA
abCcoNOTHBIMW BEIMMMHAMM AN1A BCEX aHTEHH, a OToOparKaloT /Wb KavyecCTBEHHbIA XOZL
3asucumoctn). CosgaHve ManorabapuTHoii cosmellleHHoM GPS/TJTIOHACC aHTeHHbl —
HeTpMBMA/IbHAA 3ajada, pPelleHMe KOTOPOM Mog CUY OANeKO HEe KaKAOoMy MPOU3BOAUTENIO
KEPaMUYECKUX aHTEHH.

CnefyeT NOMHUTb U NPO 3aBUCMMOCTb MOJIOChI OT TONLLMHbI ANINEKTPUKA aHTEHHbI, 0ObIYHO AN1A
JoCTUKeHuA nonocskl 25...30 MIy, TpebyeTca ToAWMHA aHTEHHbI He MeHee 4...5 mm.

CywectBeHHOe BAMAHME Ha pabodylo MOMOCY aHTEHHbl OKasblBaeT pasmep 3em/AHOro
NOAMrOHa, Ha KOTOPbIA OHa ycCTaHaBAMBaeTcA. HacToaTeNbHO peKomMeHAayeTcA YCTaHaBAMBaTb
aHTEHHY Ha 3eM/IAHON MOJIUIOH, pPa3Mepbl KOTOPOro 3adaHbl MPOU3BOAMUTENEM, KaK Te, Npu
KOTOPbIX NPOMU3BOANAUCL U3MepPeHUA. OTKNOHEHME OT 3TUX PasMepPOoB MPUBOAUT K CMELLEHMIO
paboueit NoNOCkl aHTEHHbI (puc. 4).

o
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Fc (MHz)
1575

1570 /
1565 /

1560 /

1555 /

1550 4 GND

. (MM x Mmm)

20 30 40 50 60 70

PucyHok 4

Ha PUCYyHKe 4 0To6pa>+(eHa KayeCTBEHHAA 3aBUCMMOCTb LI,EHTpaﬂbHOﬁ YaCTOTbl aHTEHHbI OT
pasmepa 3eMNAHOIo NOJIMFroHa, Ha KOTOprl‘/JI OHa yCTaHaB/1MBaeTCA.

Kak npaBuno, namepeHuns pabouein nosiocbl aHTEHHbI NPOM3BOAUTENb MPOBOAMT B YCNOBUAX,
Koraa B B6/AMMKHEN 30He HeT MOoCTOpPOHHMX npeameToB (free space). B rotoBbix ycTpolicTBax
Kepammyeckaa patch aHTeHHa O0ObIMHO 3aKpbiTa NJIACTMKOBbIM  Kopnycom (puc. 4),
OV3NEeKTpUYecKan MOCTOAHHAA KOTOPOro OT/IMYHA OT BO34yXa. JTO MPUBOAUT K TOMY, 4TO
paboyana nonoca aHTeHHbl cmellaetca Ha 5-10 Ml (MHoraa v 6onblie) B 3aBMCMMOCTU OT
pacctosHMA A0 Kopryca U ero matepuana. OBbIYHO 3TO CMELLEHME MPOUCXOAUT B CTOPOHY
6onee HM3KMX yacToT. Kpome Kopryca Ha MoJIOCYy aHTEHHbl BAMSAHWE OKasbIBalOT U Apyrue
6/1M3K0 PaCnooXKeHHble NPeaAMETbl KOHCTPYKLMU. 3HaYeHNA cMeLLeHnn paboyeit nosiockl M3-3a
BINAHNA BHEWHUX nNpeameToB MOXHO MOAYy4YUTb NpU KOMMNbKOTEPHOM MOAE/IMPOBaHUN
3/1eKTPOMArHMTHOIO MNOJIA, @ TaKMKe Mpu MPOBEAEHUN IKCMEepPUMEHTOB. YemM MeHblue pasmep
aHTEHHbI, TeM OHa bosiee YyBCTBUTE/IbHA K BAUAHUIO BHELHUX NPeaMETOB.

MnacTUKoBbIM Kopnyc

_ﬁ_ﬁljj

S11 S11
\
\ ,’
\‘ 1
-10dB -10dB —f#
]
\Wii
1575 1605 1568 1598
PucyHokK 5

Ha pucyHke 5 oTobpaykeHo cmelleHue paboyeit NOMOChI aHTEHHbI NPU HAMYMU NNACTUKOBOIO
Kopnyca Hag, aHTEHHOW.

o
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Ona pocrtatoyHo 60nbLNX I'IapTMl\;I HEKOTOpblE npousBoaAUTE/IM MO 3anpocy MOryT
cmoaennpoBatb U KOMNEHCHMPOBATb 3TOT 3¢¢EKT 32 CYET M3HaAYaNbHOro cAasura pa6oqe17|
NON0CbI aHTeHHbI. B page ciyyaes nmeeT CMbICA BOCNO/1b30BAaTbCA TAKMMUM YCAYraMu KOMNAHUM-
npounssoguTenAa.

4, OpwueHTaumAa B NPOCTPAHCTBE

Mpn pa3paboTke KOHCTPYKTMBA YCTPOWMCTBA C/edyeT yyecTb, 4To opueHTaumsa FNTOHACC/GPS
aHTEeHHbl B MnpocTpaHcTBe (OCHOBHOe paboyee MNONOXKEHWE) [OO0/KHA HanpaBAATb MUK
AuarpaMmbl HanpaB/AEHHOCTU K 3eHUTY HeBOCKNOHa.

[duarpamma HanpaB/JEHHOCTU MJOCKMX KepaMUYECKNX aHTEHH MMeeT noaychepuyeckyto popmy,
NO3TOMY pPEeKOMeHAYeTCA YCTaHaB/AMBATb 3TM aHTEHHbl B FOPM3OHTANLHOM MONIOXKEHUU. B
BEPTMKA/IbHOM MOMIOXKEHUM OCHOBHbIM WMCTOYHMKOM ABAAETCA MEPEOTPAXKEHHbIN CUrHaA, YTo
3HAUUTE/IbHO YXYALIAeT TOYHOCTb ONpeaesieHUss KooOpAMHaT U Bpema pelleHnsa HaBUrauyMoHHOM
EEVECIR

Hanunune 861131 aHTEHHbI (0COBEHHO B HanpaBaeHUN
OCHOBHOrO NIeMNecTKa AMarpammbl HANPaBAEHHOCTK)
MEeTaNNINYECKMX NPeaAMETOB NPUBEAET K 3HAYUMENbHOMY
YXyALeHUIo Npuema curHana.

PucyHoK 6

5. Wroro...
Yem 6onblue KY aHTEHHbI (NaCCMBHOIO 31EMEHTA), TEM NydLle U CTabuUnbHeEe NPUEM CUTHaa.
Yem meHblue aHTeHHa, Tem meHbLue ee KY.

YCcTaHOBKa KepaMMYecKoro 3snemMeHTa Ha HenpaBW/bHbIM 3eMASHOM MOAWIOH MNPUBOAUT K
OTK/IOHEHUIO XapaKTePUCTUK aHTEHHbI, 3aABNEHHbIX NPOU3BOAUTENEM:

- yMmeHblweHune KY aHTeHHbI;

- U3MeHeHKe pabouyeit Nnonochl;

- U3MEHeHue Anarpammbl HaNPaBAEHHOCTH;

- U3MEHEeHMe nmneaaHca.

Hanunune BHewwHNX npegmeToB TaKXe NpnBoaunT K CMeLWEHNIO NOSTOCbl U YMEHbLUEHUIO KY.
B wuTOre COBOKYNMHOCTb BblenepeyncieHHbIX d)aKTOpOB MOXeT npumBectu K CHUXKEHUIO

yyBCTBMTEIbHOCTM Ha 10-15 dB, nHorga v 6onblue. [na HEKOTOPbIX YCTPOMUCTB 3TN Undpbl MOryT
OKa3aTbCA KPUTUYHbBIMMU.

o
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MoAaKkntoYeHne aHTEeHHbI

Cnepyowmm warom nocne Bbl60pa AHTEHHbI ABNAETCA ee NpaBu/bHoe nogkatoveHmne. OCHOBHaA 3a4a4a
— obecneunTb nepegavy CUrHana oT aHTeHHbl Ha BXOo4 NPUEMHUKA C HAMMEHbLUUMU NOTEPAMMN.

1. MaccuBHbIE aHTEHHDI

PaccmoTpum canyyait nogKkAtovYeHUs naccMBHOM Kepammyeckol patch aHTeHHbl. OBblMHO Takue
aHTeHHbl pa3paboTaHbl TaK, YTOObI peasibHaa YacTb BOJIHOBOTO COMPOTMB/EHUS HA PE30HAHCHOM
yacToTe bblna 611M3Ka No 3HavyeHuto K 50 Om, a ero MHMMan YacTb paBHanacb 0 Om (aHTeHHOM
ABNAETCA He TO/IbKO KEPAMMUYECKUI 3NEMEHT, HO M 3eMNAHON MNOAWNFOH, Ha KOTOpPbIA OH
ycTaHaBnmBaeTca). Kak ye 6b1710 ONUCaHo BbllEe, NPU YCTAHOBKE KEPAaMUYECKOro 3/IEMEHTA Ha
HECOOTBETCTBYIOLLMA NONUTOH CMELLLAETCs LLeHTPa/IbHaA YacToTa aHTEHHbI, YTO B CBOIO o4yepesb
NPUBOAUT K USMEHEHMIO BOJTHOBOFO CONPOTUBNEHUA aHTEHHbI Ha paboyeli YacToTe.

KepaMM‘-IECKMl\;I 9/1EMEHT YCTaHaB/INMBaeTCA HenocpeacTtBeHHO Ha 3eM/IAHOM NOJINTOH, KaK

NOKa3aHo Ha puUcyHKe 7. A u B — pekomeHA0BaHHble NPOU3BOAUTENIEM PA3MEPbI.

KepamMHYecKHi
anemeHT

\

mMeTann

OAHOCAOMHEIM MAK
MHOFoCAOHHBINA
AWIAEKTPMK

eMNAHOMH
NoAWroH

< >

PucyHok 7

OT aHTeHHbl K NPUEMHUKY CUTHaN MOKHO NepeaasaTb MO KOMNJaHapHOM (pekomeHayeTca) unm
MWKPOMO/IOCKOBOM /INHUM, @ TaK}Ke No KoaKkcuManbHOMY Kabento. B cnydae, ecnv noTepu B IMHUM
6onbwe 1 dB, pekomeHayeTca ncnonbzosatb MLUY. MLUY nogkntouyaeTca nepes TPaKTOM, Kak
MOXKHO 6/MKe K BbIXOAy aHTeHHbI, nogkatodate MUY nepes BXoAOM NMpUEMHUKa He MmeeT
cmbicna (puc. 8). Bxog MLUY ponskeH BbiTb cornacoBaH C BbIXOAOM aHTEHHbI, a Bbixod, ¢ 50
OMHbIM TpakToM. [ns nydweir NOMexoycTOMYMBOCTU PeKoMeHAyeTca mcnosb3osatb MLUY co
BCTPOEHHbIM MOJIOCHO-NpOoNycKatowum uabTpom paboyero AnanasoHa.
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MMKPOMONOCKOBAA /IMHUA
* * MPYEMHMK
KOM/IAHAPHAR JIMHUA
AHTEHHA wy o I

KOAKCHMA/IbHBIA KABENb

Ny
N

MMKPOMO/NIOCKOB HUA
* * NPUEMHUK

Konn, AA IUHKA

AHTEHHA My
KOAKCHANbHbIii KABEND

PucyHok 8

OnNTMManbHbIM ABASETCA NOAKAIOYEHUE AHTEHHbI K MPUEMHUKY MPU MOMOLLM KOMAaHapHOM
NvHuM. KonnaHapHas /IMHMA [0/KHa ObiTb KaK MOXHO KOpoYe W UMeTb BOJIHOBOE
conpotusneHve Z = 50 Om. BonHOBOE CONPOTUBIEHNE NMHUU 3aBUCUT OT €€ TeOMETPUYECKMX
pa3mepos (puc. 9).

FR4 H
signal
I
PucyHokK 9
B Tabnuue 4 npepcrtaBieHbl reOMETPUYEcKMEe pasmepbl H (Mm) W (mm)
KOMAaHapHOW  /IMHUK, NPU  KOTOPbIX €e  BOJIHOBOE 5 14
conpotusneHne Z = 50 Om. 3HayeHMA npuBeaeHbl ANA
avanekTpuka FR4 ¢ &€d = 4.4, TonwmHa metanamsaumm t = 35 1> L=
MKM, WKpKUHa 3a3opa G = 0.25 mm. 1 11
0,8 1
0,6 0,8
0,4 0,6
0,25 0,4
Tabnuua 4

o
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Ha pucyHke 10 n306pakeH 04MH U3 BO3MOKHbIX BAPUAHTOB NOAKIOYEHNA NACCUBHOW aHTEHHbI.
Cnoii TOP (puc. 10c) sBnsetca 3emAAHbIM MOJMIOHOM, Ha KOTOpPbIA YCTaHaB/AMBAETCA
KepaMMUYECKUI 31eMeHT aHTeHHbl (puc. 10d). B cnoe BOTTOM (pucyHoK 10a, b) nsobpaskeHa
KonnaHapHasa nvHua, obecneynBatowasn nepegady curHana oT aHTeHHbl K RF Bxoay npuemHumka.
loOdKnroYeHuUe ocmanbHbIX KOHMAKMO8 NPUeMHUKA U306paxceHo cxemamu4Ho. Kepammueckuit
9/IeMeHT Ha 3eMJIAHOM MOJIUFTOHe Pacno/iaraeTcd CMMMETPUYHO, €CIn MPOU3BOAUTENEM He
YKa3aHo uHoe.

Ecnn noAaKNt4Yaemaa aHTeHHa ABAAeTCA KOpOTKOBaMKHyTOﬁ (HeKOTOpre BMAbl CNUPaAnbHbIX,
MONOCKOBbLIX M AP. @aHTEHH) MAWM MMEET Majioe CONPOTUBJAEHME MO NOCTOAHHOMY TOKY, TO
TpebyeTca MCcNonb30BaTb NPOXOAHOM KOHAeHcaTop. HomWHan KoHpeHcaTopa BblOMpaeTcs
Takum o06pasom, YTobbl ero conpoTMBieHMe Ha paboyelt yactoTe paBHANOCL 132 Om (npwu
YCNOBUM TOrO, 4YTO BOJIHOBOE COMPOTMBAEHME TpakTa 6amsko K 50 Om). HekoTopsble
NPOM3BOAUTENM QHTEHH YKas3blBAlOT, YTO MPUBEAEHHbIE XapPaKTEPUCTUKKM MOJIyYeHbl npu
MCMO/NIb30BaHNM BHELWIHEN COriacylolen Lenu U3 OL4HOTO WM HECKOJIbKMX 3/eMeHToB. B
JAHHOM C/nydae pPeKOMeHAYeTcs BOCMPOM3BECTM Crnocob  NOAKAOYEHMA  aHTEHHbl C
NOEHTUYHBIMM 3/IEMEHTaMMU.
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2. AKTUBHbIE aHTEHHbI

B KOHCTPYKUMIO BONBLUIMHCTBA aKTUBHbIX AHTEHH BK/AOYEH Kabenb, umetowmin pasbem. Takue
AHTEHHbl MOXHO Nerko MNOAKAIYUTL K MPUEMHWUKY, NPaBUIbHO YCTAaHOBWUB OTBETHYIO 4acCTb
pasbema BO6AM3M Bxoga NpuMemHMKa. Kak M B c/ly4yae C MACCMBHbIMW aHTEHHAMW, TPAKT OT
OTBETHOWM YacTU pa3bemMa A0 BX04a NPUEMHUKA A0KeH 06134aTb BOIHOBbIM CONPOTUB/IEHMEM
paBHbIM 50 OM. 3emnfAHble KOHTaKTbl pasbema [AO/KHbl OblTb COEAMHEHbI C 3EMASHbIMM
KOHTakTamu npuemHuka (RF GND). B gaHHOM c/iydae KOMaaHapHas /IMHUA TaKKe ABAAeTCA
ONTMManbHbIM BblI6OpOM.
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PucyHok 11

Ha pucyHke 11 nsobpaxeHbl HECKONIbKO M3 BO3MOMKHbIX BAPUAHTOB YCTAaHOBKM OTBETHOM YacTu
pasbema. Ha pucyHke 11a (cnoit TOP) u b (cnont BOTTOM) usobparkeHa cxemaTuyHas Tonosiorusa
NOAKNOYEHUA pa3bema (MOHTUPYETCA NeprneHAMKYIAPHO NJIOCKOCTU nnaThl). Ha pucyHke 11c
(cnoti TOP) n d (cnoht BOTTOM) n3obpakeHa cxemaTMyHaa TONo0r1sA NOAKAYEHMA TOPLLEBOTO
pasbema (Hanp. SMA).

MoOKA4eHUe 0CManbHbIX KOHMAKMO8 NPUEeMHUKA U306paXeHO CXeMamuyHo.

Ecnn Ha KoHue Kabens HeT pasbema, TO ANA €r0 MOHTaXKa MOMKHO MCMO0/1b30BaTb TOMO/OTUIO,
n306paxKeHHyt Ha pucyHKe 11c. LleHTpanbHas Kuna Koakcuana npunaneBaeTca K LeHTpabHOMY
KOHTaKTy 1 KoniaHapHOM IMHUK, @ 3eMAAHAA ONJeTKa KoaKcnana K 3eMsSHbIM KOHTaKkTam 2 1 3.
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3. 3aknwueHue

B uenom paspabotka RF Tpakta ans nogxntodeHus moayna FMTOHACC/GPS He npeacTtasnser
0CObbIX CNOXHOCTEM MpW yyeTe BCeX TpeboBaHWI W OrpaHUYEeHU, HaKAaablBaeMbIX
HeobXo0aMMOCTbIO PaboTbl C BbICOKOYACTOTHbIMM CNabbiMu cUrHanamn. B ocHoBHOM TpebyeTcsa
cornacosaTb BOJIHOBOE COMPOTUBJ/IEHME TPAKTOB Nepefayn CUrHana W UCKAKYNUTD
BO3HWKHOBEHWE N/NAU MPOHUKHOBEHME NOMEX B CUrHa/IbHbIN TPAKT U NPUEMHUK.
MoaKAtoYeHMne akTUBHOM aHTEHHbI 0ObIYHO He BbI3bIBAET Y NO/Ib30BATENEN 3aTPYAHEHUA.

B TO e Bpemsa pasmelleHWMe U MOAKAOYEHME MACCMBHOM aHTEHHbl OYeHb 4acTo
CONPOBOXKAAETCA PAAOM Npobiem, NPUBOAALLMX K 3HAYUTENBHOMY CHUMKEHUIO XapaKTepPUCTUK
n3genns B LUEAOM, BMJIOTb A0 NOJIHON HepaboTocnocobHocTu. Mo 3Toi npuyMHe BbiIbOPY TMMA
aHTEHHbI, KOMMOHOBKE W ee pa3MeLLEHMIO B Npubope cneayeT yaenuTb AOKHOE BHUMaHME.
CnepyeT y4yecTb, YTO HeAOCTaTKM KayecTBa npuvema B OOJ/bLUMHCTBE C/Y4aEB HEBO3MOMKHO
CKOMMNEHCUPOBATb MYyTEM YCTAaHOBKW aHTEHHbIX yCUAUTENEN.

B page cnyyvaeB npu paspaboTKe KOHCTPYKUMM npubopa npuxoamtca AenaTb HECKOAbKO
uTepauuin gna onTMMM3aLmMm KadyecTsa npuema.
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