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AHanusaTtop cnekTpa u )a3oBOro wyma C KPOCCKOppenAauMoHHOMN
06paboTKOM N BO3MOXHOCTLIO UBMEPEHUSA B UMMNYJIbCHOM peXume

RSH Tech®PSA

YHuBEpCcansLHoe peLleHne pocCUMCKoro npon3BoaCcTea Ansa aHanmsa NCTOMHUKOB CUrHanos,
CBY-komnoHeHTOB, Mogyren n rotoBbix PJY

[nanason yactot oT 100 kl'y oo 8/13/26 'y,
|/|,£I,yT UCMNbITaHUA C Uenblo YTBEPXOEHNA
ThNa cpeacTB USMepeHunsa

RSHTech®PSA coyetaeT B cebe yHKUUM
aHanuaaTopa CnekTpa peanbHOro BpeMEeHu co cne-
ASWUM  reHepaTopoM UK usMeputens ¢asoBoro
Wwyma B eamHom kopnyce. MNpubop HaCTONbKO Nerok
W NPOCT B UCNOSb30BaHWWN, YTO Af1S BbINOSIHEHUS
0a30BbIX KN3MepeHU He Tpebyetcsa rnybokmnx
cneuManuanpoBaHHbIX 3HAHUN.

Ocob6eHHocT RSHTech®PSA

»  lnpokun guHammyecknn gmanasoH

= BblCcokas ckopoCTb pa3BepTku

* Bblcokasd 4yBCTBUTENBHOCTb K 0a30BOMY LLUYMY 3a CHET KPOCC-Koppensaumm

= VamepeHune ¢pasoBoro wyma B UMmnyribce

= AHanua napameTpoB umMmnynbca (Mpodusie MMnynbca, BHyTpenmnynscHag YM/OM)
= BcTpoeHHbIn reHepaTop 0o 8/13/26 Ty

» [IpocTon rpadomnyeckumn nHTepdenc

= [logaepxka onepauynoHHbIX cnuctem Linux n Windows

=  KOMNaKTHOCTb U 3HEProadPEKTUBHOCTb

RSHTech®PSA 3TO BbICOKONPOU3BOAMTENBHbLIN LLUMPOKOMOMOCHBLIN MPUEMHUK C UMHTepdencom
ynpasnenus no wuHe USB 3.0, koTopbli o6ecneynBaeT LUMPOKME BO3MOXHOCTU ONSA CNeKTparbHOro
aHanusa, namepeHus asoBoro wyma B HENPepPbIBHOM U UMMYNbCHOM peXuMMax ¢ Auana3oHoM paboumnx
yactoT oT 100 kl'y Ao 8, 13 n 26 M. bnarogaps BCTpoeHHOMyY criegsiwemy reHepaTtopy, RSHTech®PSA
nMeeT BO3MOXHOCTb aHanu3a A4YX xapakrepucTuk nccnegyembix yCTpomucTs. KOHCTPYKTUBHO aHanmsaTop
BbIMOMTHEH B KOMMAKTHOM, ferkoM W MPOYHOM anioMUHMEBOM Kopnyce. Mcnonb3dyemas apxuTektypa
ABYXKaHarnbHOro npMeMHuka no3ponseT obecnedmsaTb addeKkTMBHOE NOAaBNEHNE 3epKanbHOro KaHana
N CHWXEeHMe [pYrnx napasvTHbIX COCTaBMAKLWMX CrekTpa, a Takke MpoBOAUTb Mpoueaypy Kpocc-
Koppenauum Ans OOCTMKEHUS MakCUMMaribHOW 4YyBCTBUTENBHOCTU B pexume usMmepeHusi ¢ha3oBoro
LLYMOB.




RSHTech®PSA sABNsAeTCs onTMMarnbHbIM
pelweHnem AN U3MEpPEeHUMn B YCNOBMAX
npou3BoACTBa, TrOe NpegnovteHMe OTAaeTcs
BbICOKOW MPOWN3BOANTENBHOCTN, KOMMAKTHOCTU U
MacwTabnpyemocTu. Kpome Toro,
3HeproadPEKTUBHLIA  An3anH genaet npudop
nogxogdlmm peleHnemM [Onsi MCMNOfb30BaHUA B
aBTOMAaTM3UPOBAHHbIX MHOroKaHarnbHbIX
N3mMepuTenbHbIX cuctemax, N3MepUTENbHbIX
cTeHaax n MobunbHbIX KoMnnekcax. [NoTpebnsemas
MOLLHOCTb cocTaBnseT He 6onee 60 BT, 4yTO He
TONbKO CHWXaeT Harpysky Ha cuctemy
6ecnepebonHOro nuTaHng, HO 1 ynpowaeT 3agady
oTBOAa Tenna.
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Puc.1. dyHKumMoHanbHasa 6nok-cxema RSH Tech®PSA

YHukanbHasa apxutektypa RSHTech®PSA oTnuyaeTca OT KnacCM4eckoro aHanmsatopa cnekrpa
OTCYTCTBMEM [oporocrosiero un crnoxHoro B wuarotoBneHun KWUI npecenektopa. [logasneHue
3epKanbHOro KaHana NpouCXoauT B peasibHOM BpEMEHH, 3a CHET MCMONb30BaHUA ABYX KaHaNoB npvema.
Takon anropuTMm SBnsSeTCca HamHoro bonee addEKTUBHLIM, YEM UCMOSL30BAHNE MEXaHU3Ma OBOWHOMN
pas3BepTKM, KOTOPbIN TUNWYEH ANA 3anagHblX U3MepUTENbHbLIX NPUOOPOB, B apXMTEKTYpax KOTOPbIX He
ncrnonb3dyetcs npecenekrop. MNMpu aTom anroputM puUnbTpaunm 3epkanbHOro kaHana B RSHTech®PSA
ahbdeKkTMBHO paboTaeT He TONbKO AN HEMPEPBLIBHOIO CUrHana, Ho U Ansi CUrHaNoB, MEHSALWMNXCA BO
BPEMEHW, B TOM 4MCe W MMMYNbCHO MOAYNMPOBAHHbLIX CUrHanoB. Yto saBnsetca abcomoTHO
HeobxoaumbimM TpeboBaHMeEM npu paboTe CO CMOXHbIMU CUTHANamm.

Mpn paspabotke RSHTech®PSA yuntbiBanMcb OCOBGEHHOCTM BO3MOXHbIX obGnactemn
NPUMEHEHUNA AaHHbIX YCTPOUCTB. MoaTomy, ans obecnevyeHns LUMPOKOro AMHaAMMYECKOro AnanasoHa, a
TaKke NoAaBneHNs rapMOHUYECKMX UCKaXeHW B Nnpubope ncnonb3yetcst 6aHk cy6-oKTaBHbIX (pUnbTpoB




npeaBapuTenbHON cenekuun. Cxoxune No pesynbTUPYOLWMM NPeMMyLLIecTBaM peLLeHUsl UCromnb3yoTCs
BeOyLUMMU 3anagHbIMU NPOM3BOANUTENSIMU B U3MEPUTENBHBIX MPUEMHMKAX BbICLUEro Kracca.

LUnpoknn puHammyeckmn amanasoH

Mcnonb3oBaHme annapaTtHoro dunbTpa npeaBapuTenbHOM cenekumnm (npecenekropa) — 31O
Knaccuyeckoe pelleHne Ans M3MepuTenbHbIX MNpuMOopoB, paboTawlUMX C curHanamu pearnbHbIX
YCTPOWCTB, B TOM YMCIiE€ U MPUHMMAEMbIX HEMOCPEACTBEHHO M3 ahmnpa. CXeMOTEXHNYECKMNE peELLEHMS,
NPUMEHEHHbIE NPWN NPOEKTUPOBaHUN PSA No3BONAOT JOCTUraTh BbICOKMX YPOBHEN TOYKM nepeceveHns
BToporo (IP2) un tpetbero (IP3) nopsiakoB. Tak, Npu BKNKOYEHHOM NpecenekTope, pacdeTHoe 3HaveHue
BENMYMHBI AMHaMmn4eckoro agnanasoHa no IP2 gocturaet 106 ab npn BxogHowMm ypoBHe curHana 0gbm.

Takum obpasom, npudop RSHTeCh®PSA mMoxeT ObiTb OTNMYHBLIM PeLleHNEM AN N3MepeHus
rapMOHUK UccneagyemMblx YCTPOUCTB. YPOBEHb BTOPON rapMoHukn PSA Ha vacTtoTtax ot 101 My go 2,27
My npu BKNIOYEHHOM npecenekTope coctaBndetT MeHee (MUHyc) 83 ABH, YTO CyLLECTBEHHO HUXE, YeM
y NyYLWMX 3anagHbIX aHannM3aTopoB CrekTpa, 370 NO3BONAET U3MEPSTb FAPMOHUKN reHepPaTOpPOB BbICLLETO
knacca n gpyrux PQY He ncnonb3yst JONOSHUTENbHBIX UBMEPUTENBHBIX CXEM U aKCeCcCyapoB, TakMX Kak
NonocoBble N/MNN pPeXeKTOPHbIE (PUMNbTPHI.

3HayeH1s YpOBHSA 211 rapMOHUKW aHanusaTope crnektpa u dasoBoro wyma PSA26

YacTtoTa, Ml'y lpepa. yecunutens Bbika, | lpea. ycunutens BKA, Mpepn. ycunutens BKA, Mpea. ycunutens BbIKA,
npecesieKTop BbIK/ npecenekTop BK/ npecesieKTop BK/

npecesieKTop BbIK/

60-100 45 30 80 75
100-1390 51 30 83 79
1390-2270 45 30 83 89
2270-3050 40 22 84 95
3050-6000 31 13 99 100
6000-13000 31 11 88 90

OcHoOBHbIe n3MmepuTterqnibHbieé BO3MOXHOCTHU

= AHanua cnekrtpa B gnanasoHe ot 100 kl'y go 26 Ny,

* [13mepeHune ¢a3oBoro wyma B HENPEPbLIBHOM M MMMYIIbCHOM peXnmMax
=  AHanM3 MMNynbCHbIX CUTHANIOB U BHYTPUUMMYNbCHOWM MOAYNALMK

* [I3mepeHns aMnnNuTygHO-4acTOTHbIX Xapaktepuctmk (AYX)

= AHanu3 nepexogHbiX NPOLIECCOB

YnoO6HbIN rpachuyeckun nHtepcenc

MpocTon rpaduyecknini UHTEpenc M ygobHbIM AOCTYN K OCHOBHbIM (PYHKUMAM No3BONsSeT
ObICTPO OCBOUTL YynpaBfneHne NpMbopoM M MPUCTYNUTb K HEOOXOOUMBbIM M3MEPEHUSAM, KaK OMbITHbLIX
WHXXEHEePOB, TaK M HAYMHAKOLWKNX Nofb3oBaTeENEN.

OgHom u3 npumevaTenbHbiX 0cobeHHocTen rpadmyeckoro uHTepdenca PSA saBnsieTcs
MapKepHbIN Kypcop - NPOCTON, HO B TO Xe BpeMsl He3aMEHUMbIA MHCTPYMEHT, KOTOPbIN NO3BOSISIET OYEHDb
ObICTPO NPoOM3BECTUN HEODOXOAMMbIE NPeaBapUTESIbHbIE HACTPOMKN U OLEHUTbL NOMYYEHHbIN pe3ynbTaT 3a
cekyHabl. Bbl NpocTO HaBogMTe KYpCOPOM Ha MHTepecyloLlyto obnacTte crnekTpa Ha aKpaHe u BuauTe
KoopauHaTbl MOJIOXKEHUS Kypcopa B eAuHuuax rpagyvpoBku ocen (abmBT no Beptukanu un 'y no
ropu3oHTanu), a ganee, UCNonb3ysd KnacCuyeckue MapkepHble U3MEPEHUs U BCTPOEHHble (DYHKLK
nony4aeTe B3BELUEHHble pe3ynbTaThbl 4151 BHECEHMS B NPOTOKOMbI U3MEPEHUI.

lMprMMeHeHne MapkepHOro Kypcopa BO3MOXHO B NtoObIX pexmMmax aHanusa cnektpa, a3oBoro
Lwyma, NnepexofHbIX NpoLeccoB W.T.M.
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Puc. 1. Pexxum namepeHusa ®LU c uHnankaumen BO3MOXHOCTU CHATUA XapPaKTEPUCTUK C NOMOLL LI
Kypcopa

Pexxnm aHanusatopa cnekrtpa

RSHTech®PSA obnagaeT BO3MOXHOCTbIO MONHOLEHHOrO HabnNAEeHUs 4YacTOTHOW pas3BepTKU C
LUMPOKMM OMHAMUYECKMM Ouana3oHOM W BbICOKOW CKOPOCTbI0. AHAnNu3 crekTpa, a UMEHHO, rpadouyeckoe
npeacraBneHMe amnnuTydbl CurHama B 3aBUCMMOCTU OT €ro 4acToTbl, SBNAETCS HeoTbeMIIEMbIM
WHCTPYMEHTOM W3MEPEHMsl, OTNagKM W WCCREeAoBaHWUS CUIrHanoOB pPasfNYHbIX PaAMO3NIEKTPOHHBIX
YCTPOMCTB. [aHHbIN pexunm no3BOMNSeT MNOMyYuTb AeTanbHylo MHMOPMauUUK O YacTOTHOM CrekTpe
CUrHana v oLueHUTb €ro Ka4eCTBO — ONPEOENIUTb, KaKMe YacTOTHbIE KOMMOHEHTLI MPUCYTCTBYIOT B CUTHarne
1 C KaKon aMnnuTya4ou, YTO BaXXHO 41151 MHOXECTBA NPUIOXEHWI B pasnnyHblx obnactax. OTnnymTensHOm
ocobeHHocTbio PSA Takke aBnsieTcs Hanmune Habopa hmnbTpoB, BbINOMHAKOLWMWX POSfb NPeCcenekTopa,
npegoTBpallalolero nonagaHne  HexemnaTenbHbIX  COCTaBMALWIMX CUrHana B aHanuaarop,
obecneunBatome 6onee TOYHbIE N HAOEXKHbIE N3MEPEHUS C LUMPOKUM ANHAMUYECKMM OMaANa30HOM.




7 Fregquency span: 20,0000 iz 001z sechs e Scale 200 Ascal 1503 Average 160100 m

MEASUREMENTS
ype Frequency (Hz)
[on]

Paower (dBm) .
Hz :
— ) Lo -1537 ]
_IL] AM depth
||| | w

ocation| CP : Channel EB

#(@Bm) | Afreq.(MHz) A power (dB)
7446 0.000000 0

8308 10.200000 2.62844
5081 34.00

requancy M. 990600600 MHz Frequency center: 1000,000000 MHz Frequency max: 1010.000000 MHz

Puc. 2. Pexxum 4yacTtoTHOM pa3BepTKn C npuMeHeHnemM pa3sinidHbIX MapkepoB
(M3MepeHws IenbTa-BeNUINH U MHTETPaIbHBIX 3HAUEHIH BHYTPH BBIAEIIEHHONW 001aCTH)

OCHOBHbIe TeEXHUYECKUEe XapaKTepUCTUKM aHanusaTopa crnekTpa

YacTtoTa

Bxog 1: o1 100 kl'y, go 30 My,

YacToTHbIN AgManasoH Bxog 2: ot 30 M no 26 My

Monoca o63opa HactpauBaemas ot 1 kl'y go 26 'y,
MwuHumanbHas nonoca paspewweHus (RBW) 1My

TOYHOCTb OMOPHOro reHepaTopa 10,1 ppm (25°C £ 25°C), +1 ppm / cTapeHue B roa
Monockl nponyckanusa dpuneTtpos N4 (RBW) oT 1y po 10 Ml'y, 20 MI'y B pexxume “0 span”
Tun dounbTpa brNo

OkoHHas pyHKUMSA Kansep

AMNNUTYOHO-YAaCTOTHbIE XapaKTEPUCTUKN
+1,0 b (ot 100 kl'y go 30 ML)

TouYHOCTb OnpeaeneHnsa amnnuTyabl +1,5 ab (o1 30 MlN'y, go 5,8 M)
+2,0 06 (o1 5,8 My oo 26 I'Mw)
MepekpbiTe RBW thunbTpos <1,00b

BxogHon grnanasoH ocnabnenus atteHoatopa ot 0 ab go 30 ob ¢ warom 2 gb

CpepnHui oTtobpaxaembin ypoBeHb Wwyma DANL (TunoBble 3HaYeHuUA)

12 pb/-162 gbm (100 kl'y go 30 MI'w)
16 pb/-158 abm (30 My go 3 ')

KoacbduumenT wyma / DANL 18 b /-156 abm (3 Ty 8o 5,8 M)
(mpn 1 Ny RBW, ocnabneHne BCTPOEHHOTO 19 pb/-155 gbm (5,8 My oo 14,5 1Mw)
aTTeHoatopa 0 ob) 24 pb /=150 obm (14.5 Ty go 18 I'Mw)

27 pb /=147 pbm (18 Ty 8o 24 Tu)
3086 /-144 pbm (24 Ty go 26 ')




YAo6GHbIe MHCTPYMEHTbI KOHTPONSA U MOHUTOPUHra cnekTpa

HecmoTpsa Ha npocToTy rpaduryeckoro nHtepdenca npmbopa, ero pyHKUMOHaNbHbIE
BO3MOXXHOCTW MO3BOMNSAT MakCMMaribHO NOSTHYI0 MHGOPMaUUKO O COCTaBE M XapaKkTepe crnekTpa
Habntogaemoro curHana:

Pexum CneKTporpamMmmbl «Boagonag»

Cnektporpamma «Bogonag» — 9TO
XOPOLLO M3BECTHbLIN PEXUM OTOBpaxeHus
CneKTparnbHbiX COObLITUM B MPUBSA3KE KO
BPEMEHHOM LKane c LIBETOBOM
MHOMKaUMEN YpoBHA curHana. [JaHHbIn
pPEXNM paboTbl OTIINYHO
3apekomeHgoBan cebs B 3agavax
pagvOMOHUTOPMHIA, a Takke npu
aHanuse npodgouns n BpeEMEHN
NepecTpoeHns 4acToTbl UM YCTaHOBKU
4YacToTbl ANs  Pa3fNUYHbIX  MCTOYHWUKOB
curHana. OH Tak ke MoXeT bbITb BecbMa

0

noneseH uHXeHepaMm, paboTalwum B e
06racTu pagvonokauMum Npu  aHanuae

< Puc.3. Pexxum HOBPEMEHHOro H HUA
MMMYIbCHbIX MocnegoBaTenbHOCTEU UMK c.3 e- OAHOBpeMeHHoro Habntone
YacTOTHOM pa3BepTKM U AgnarpaMmmbl «<Bogonaa»
Ona  TecTUMpOBaHUA CUCTEeM CBA3U C

nepecTporkon paboyen 4acToThl.

CnekTporpamma «Bogonag» ABnNAeTca cCTaHgapTHOW pyHKumen RSHTech®PSA v BknoyaeTcs
Ha)kaTUeM OZIHOW KNaBULLM Ha NaHenu ynpaeneHus aHanuaatopoMm. MakcumanbHasi nosioca 4actoT
CMeKTporpaMmbl COOTBETCTBYET YCTAHOBEHHOW Nosioce 063opa aHanuaaTopa, a MUMHUMaIbHbIN
pa3mep Kagpa nopsgka 1 mc.

Cnepsawme mapkepbl

B aHannsaTtope cnektpa u pasosoro wyma RSHTech®PSA peanusoBaH
OrPOMHBIN NOTEHUMan N3MepUTENbHbBIX BO3MOXHOCTEN, obnerdyatroLmnmn
paboTy NHXeHepa, OgHa U3 TakUX BO3MOXHOCTEN — 3TO CreasaLunimi
mMapkep. NpocTo BbIbepuTe COOTBETCTBYHOLLMIA PEXUM paboTbl Mapkepa, u
aHanusaTop B aTeMaTM4ecKkoM pexunme ByaeT nepectpamBaTthb €ro
NOSIOXXEHMSA MO YacToTe, B COOTBETCTBUN C MaKCMMasibHbIM YPOBHEM

MARKERS

curHana. [aHHbin pexxum paboTbl 4OCTYNEH ANs BCcen nonockl 063opa, DELTA MARKERS
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M3mepeHne MOLHOCTM B KaHane

N3mepeHns MOLLHOCTY B KaHare SIBMSieTCcs OAHMM U3 caMblX PacnpoCTpaHEHHbIX MEASUREMENTS
N3MepeHuii Npu pa3paboTke U NPOM3BOACTBE CUCTEM CBSA3N Pa3NNYHOro HasHadyeHus. B Frequency (Hz)
npubope ncnonb3yeTcs creunansHoe MeToanyYeckoe peLleHne, Npu KOTOPOM pacyeT

MOLLIHOCTW B YKa3aHHOW Morfoce 4acToT NpoM3BoAUTCA He B MOCcTobpaboTke Tpacchl, a ~ Tower (BN
nocpeacTBoM 06paboTkn NepBUYHbIX AaHHbIX. [1pyn hopMMpoBaHMKM KaXgoro otcyeTa o | 1537
ncnone3yetca Habop UMdpPoBbIX PUNBTPOB C NEPEKPLITUEM NO YPOBHIO -346. Takon
noaxop noBansieT CHU3UTb METOANYECKYHO NMOrPELUHOCTb U3MEPEHUS CNEKTParbHON

MAOTHOCTN MOLLHOCTM LUyMa W CMOXHbIX CUrHANoB, TOrAa, kak Npu Knaccuyeckom Frequency deviation
noaxoe npv hopMMpoBaHUM OTCHETOB TPACChl HE YYUTLIBAETCS NEPEKPbLITUE NOMOChHI | ek
nsamepeHusi. Kak cneactsume, war punbtpa MoXeT BbiTb 4OCTATOYHO BOMbLLIMM 1 T DEMODULATION
Y3KOMOJIOCHbIE BCMIECKW UMW NPOBaribl B CNEKTPe MOryT He y4YMTbIBaTbLCSA MpY pacyeTax. e [on [7]
COBMECTHO C PEXMMOM M3MEPEHMST MOLLHOCTY B KaHarne nonb3oBaTtenb MOXeT cramet [1_[]

NMPUMEHSITb PEXNM TOYHOTO M3MEPEHUS YacTOThl (PEXUM YacToTomepa). MamepeHus

MOLLHOCTW JOCTYrMHbI C NOrpeLHOCTLI0 MeHee 2 4B BO BceM Avana3oHe, a U3MepeHne 4acToTbl
npounseoauTcs ¢ 10-paspsgHbIM paspelueHneM. [JaHHble hyHKLMOHaNbHbIE BO3MOXHOCTU peann3oBaHbl
B Npnbope C NCcnonb3oBaHNMEM anropuTMa N3MEPEHNSI CKOPOCTU BPpaLLLEHUS BEKTOPA Ha BbIXOAe
KBagpaTypHOro cMecuTens.

AHann3 NMNynNbCHbIX CUrHaNOB C BHYTPUUMNYJSIbCHOW YaCTOTHOM U pa3oBOM
Moaynsauuen

AHanusaTtop cnektpa M curHanoB RSHTech®PSA paspaboTaH Cc yyeToM noTpebHOCTEN
MHXXeHepoB, paboTalowmx B obnactn paguornokauuun. Yxe B 6a3oBon koHdUrypaumm npmbop ocHalleH
BO3MOXHOCTbIO OTOOpaXkeHust ornbatowen pagumoumnynbca, a Takke WMHCTPYMEHTaMW 4acTOTHOW W
dasoeon gemoaynsumm. C noMoLLbio pexmnma HyreBon Norockl 0630pa «zero spany, paspabotumkmn CBY
MoAynen, KOMMOHEHTOB M cucTem B obnactu paguornokaumm CMOryT npoaHanuM3vmpoBaTtb hopmy U
Ka4yeCTBO BHYTPUMMMYJIbCHOW NIMHENHON YacToTHOM Mogynaumm (JTYM) n da3oBo-KogoBOVM MaHUMY ALK
(PKM). Momumo aToro, B mHTepderce npubopa peanu3oBaH CTaTUCTUHMECKUA aHanmM3 YacTOTHOrO,
amnnuTygHoro u asoBoro pacnpegenexHvs curHana. [aHHbld  pexum nossonsieT Habnwopatb
ormbaioLlyto paguommnynbca B nonoce o 20 MIU, 4TO CyWEeCTBEHHO Bbille, YeM B CTaHOAPTHbIX
aHanusaTopax CnekTpa B pexume Hynesow nonockl o63opa.
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Puc.4. OToGpaxeHne NMHeM4aToro cnekTpa Puc.5. OtobpaxeHne MMNynbLCHOro CUrHanac
MMMNYJIbCHOrO CUrHasna B pexxume 4acTOTHOMN BHYTPUUMMYNIbCHOW YaCTOTHOW MoAaynsiumen
pa3BepPTKU — ormbatoLasn BMaeonmnynbca

YacToTa Hecywen 1 Ty, gnutensHocTb 2 MK, nepuod 10 Mkc HwxHWIA rpacdimMk — N3MEHEeHWe YacToTbl BHYTPU KaXKaoro
3axBayYeHHOro MMnysbca

CnpaBa cTatncTn4yeckoe pacnpeneneHme 4actbl N ypoOBHA
curHanna




N3mepeHune ha3oBbIX LUYMOB B HENMPEPbLIBHOM U UMMNYIbCHOM peXumax

AHannzatop ¢asoBbix WymoB RSHTech®PSA cnocobeH namepstb asoBbIi LYM, OCTaTO4HbIN
ba3oBbIN WYM M NPOBOAMTL NOAaBfeHWe amniuMTygHOW cocTasfswowen wymoB. B ocHoBe meToaa
paboTbl NEXWUT NPUHLMMN KPOCC-KOPPEnAuMOHHOM 00paboTkm curHana, nocTynarwero Ha BXOA
aHanusaTtopa, no3sonswowen 6ornee TOYHO N3MEPUTbL YPOBEHb (PA30BOro LyMa U OLEHUTb ero BnusiHue
Ha KayecCTBO curHana. JaHHas MeToanKa HaXoauT LWMPOKOEe NPpUMeEHeHKe B paauoCBA3un, paanonokauum,
ONTUYECKOWN CBA3M U Apyrnx obnacTax, rae BaxHa cTabunbHOCTb hasbl N3MepsemMoro curHana. C
yBenu4yeHUeM KonmyecTBa KpoCc-KoppeNALNOHHbIX UTepauuin pacTéT Y4yBCTBUTENBHOCTbL aHanuaaTopa, a
COOTBETCTBEHHO U HWXHUIW nNpeden ypoBHS (ha3oBbIX LUYMOB, KOTOPbLIAN cnocobeH nameputb PSA. [ns
NPMMEHEHUA aHanu3aTopa B 3ajadax, CBSA3aHHbIX C paguonokauuen, npubop MMeeT anropuTtm
pacrno3HaBaHusa n 0b6paboTkM MMNynbCHO-MOoAYyNMpoBaHHbIX CBY curHanos, 4To No3BoONnseT NPOBOAUTb
n3mMepeHus a3oBoro LWyma, B TOM YnCre U B UMMYIIbCHOM peXxume.

Puc. 6. PeaynbTaThl uamepeHus pasoBoro
wyma reHepaTopa curHanoB Ha 4yactote 1 'y

MamepeHHas - pesynbTaT U3MepeHus MNpu Kpocc-
KoppensumoHHon obpaboTke. Cepas obnacTb (nog KpmBon) -

Puc. 7. PesynbtaTbl namepeHus ¢a3oBoro
lyMa CepuMHO MNPOM3BOAMMOIO reHepaTopa
curHanoB Ha uvactote 1 [Ty B pexunme
MMNYJIbCHOW MOAYNALUN

YypOBeHb COBCTBEHHbIX (ha30BbIX LWYyMOB npubopa
(1000 koppensumn, yactota Hecywen 1 [Ty, AnanasoH
oTtcTpoek oT 1 kl'y oo 10 MI'w)

YactoTta Hecywen 1 Ty, AnNMTENbHOCTL MMNyNbCa 2 MKC,
nepvon cnegoBannss mmnynbcoB 10 MKC, MakcMManbHas
BENMYMHa OTCTPOMKN Y2 OT YaCTOTbl CNeAoBaHMUs UMMNYTbCOB
(50 klu)

OCHOBHbIe TeEXHUYECKUEe XapaKTepUCTUKK aHanu3aTopa ¢a3oBoro wyma

MU3mepeHue ¢pasoBoro wyma
[nanasoH oTCTpoekK ot 10 Ny go 10 Mly,

+3 gb (o1 10 'y go 1 kl'y oTcTpOIiKN)
12 ob (ot 1 KMy go 10 MI'y, oTCTpPOWKN)

YnyJleHne YyBCTBUTENBHOCTM n3MepeHus OLL B 3aBMCMMOCTU OT KONMYECTBA KPOCC-KOPPENSALINIA:
10 100 1000 10 000 100 000
5nb 10 ob 15 nb 20 pb 25 nb

YyBCTBUTENBHOCTb K N3mepeHuto ¢as3oBbix WyMoB, ABH/I'U, pexxum BHyTpeHHero LO, TpakT (1 + 2),
Kpocc-koppensauni = 1, Low-Spur Mode — Bbikn, npeaycunutenb — BbIKIT:

OTcTpoiika oT HecyLewn

TouyHoCTb onpeneneHuns ®LLU

Koppensuum
ynyylleHne Ha

YacTtoTa HecyLlen

10Ty 100Ty 1kly 10kly 100kMy 1 MMy 10 Mluy

10 MI'y -92 -132 -149 -152 -153 -153 -

100 MTI'y, =75 -114 -130 -139 -139 -142 -140
11Ty -57 -98 =117 -126 -130 -139 -143
3MMuy -48 —-88 -109 -118 -120 -130 -140
91y -35 -79 -98 -109 -109 -121 -140
18Ty —26 -72 -92 -103 -105 -115 -132
25.99 1Ty =21 -71 -90 -100 -101 -107 -122




BcTpoeHHbIN NCTOYHUK CUrHana/cnegawmm reHepartop Ao 26y,

Hanuune BCTpOEHHOroO reHepaTopa CMHycomaanbHOro curHana B gnanasoxe ot 0,1 MMy go 8, 13
unun 26 'y, (B 3aBUCMMOCTM OT MOAENN) ABMNAETCS yYHMKanNbHOM 0cobeHHoCTbio RSHTech®PSA. [aHHbIn
annapaTHbI MoAyIb BCTpamBaeTcs B Nnpubop ana obecneveHns doyHkunn namepenHunsa AYX n ckansipHoro
KCB. OgHako, BO3MOXHOCTb HE3aBMCUMOTO YNPaBEHNsS YacTOTON U YPOBHEM CUrHana 6ygeTt kpanHe
BocTpeboBaHa, kak Anga 3agad npeaBapuTenbHOM HACTPONKN M TECTUPOBaHUA UCCrenyeMblX YCTPONCTB,
TakK 1 4nsi UCNOSb30BaHMSA B Ka4ecTBe TECTOBOro pabo4dero curHana.

TexHun4yeckme XapaKkTepucTukn cnepgdiuiero redHepartopa

YacToTHbIN AnanasoH

0.1 My po 261y,

PaspelweHne

1My

BbixogHom ypoBeHb

—-60 obm go —20 gbm (0.1 MMy go 0.3 MITu)
—60 obm oo —10 gbm (0.3 MI'y go 241 Twy)
—60 obm oo —20 obm (24 I'Ty oo 26IMw)

PaspelueHne no ypoBHo

1nb

OTCTpOMKa yactotaBY -11Ty
1kly -113
YpoBeHb (ha3oBbIx Wymos, AbH/ML 10 kly -116
100 kl'y, -115
1My -129

KCBH Ha MMHMManbHOM BbIX. YPOBHE)

<1.3 (0.1 My go 10ITw)
<1.6 (10 Mu po 15Iw)
<2.0(151Tuy po 260Mw)

CKopoCTb NepecTponku

1 mc Ha Touky; UckntoueHume: 60 mc (5.8 Ty go
58TIMTu+ 1)

MakcrmanbHbINM YpoOBEHb 06PATHON MOLLHOCTH

+20 gbm

MakcumanbHoe DC HanpsipkeHne Ha Bxoae

0 B, ESD orpaHunuuTtenbHbii gnoa oo 5.3 B

MmnenaHc / Tun coeguHnTens

50 Q / SSMA(Bunka)

SIGNAL GENERATOR

Frequency | 3000.000000 |MHz[v]

Step

Power Out Step

<>

[ 10000000 |[MHz[v] | [-30.0 |dBm | 10.0 | aB | ‘K’

L< >

Puc.8. BHewHun BuA nHtepcpenca ynpaBneHUA BCTPOEHHbIM reHepaTopom




MU3mepeHne aMnnnTyaHO-4aCTOTHbLIX XapakTepuctuk (AYX)

. PSASpectrum and signal analyzer
100 bz -26.8 GHz

I RSH Tech © =

Bnarogaps Hanuuuio  BCTPOEHHOro  criedsLiero
reHepatopa, RSHTech®PSA cnocobeH npoBoOaAuTb
CKanspHbI aHanua uenen nccnegyemblx YCTPOMUCTB,
YTO CYLEeCTBEHHO YBenuuMBaeT mMoTeHUMan ero
nucnone3oBaHud. Hanpumep, Ha npoM3BOACTBE
PagnoANEeKTPOHHbIX  MU3genuni, rae  Heobxoommo
BbIMOMHATL  Gomnblioe  KonuyecTso TectoB npu  Puc 9. Pesynetat usmepenus MM dunetpa ¢
3HQUUTENbHOM OFPaHWYEHWM BPEeMeHU Ha ofHy WCNONb30BaHMeM BCTPOEHHOro reHeparopa
npouenypy unu 6iogxeTta Ha opraHusauuio 60MbLLIOro

KonudecTtea paboumx mecT. MamepeHne AYX nsgenuim Bo3amMOXHO BO BceMm paboyem amanasoHe 4actoT
npmnbopa Tak Kak BCTPOEHHbIN reHepaTop paboTtaeT BNMoTb A0 261 Tu.

AHanus nepexonHbIX NPOLLECCOB

lNpouecc KOMIMMEKCHOro TeCTMpoBaHus
CUHTE3aTOPOB 4acTOT U WUCTOYHWKOB CUrHarioB
KpamHe BaxeH Ana paspaboTyMKkoB CUCTEM,
paboTatowmnx ¢ NnepecTporkon paboyen 4yacToThl.
Takve 3agauyn TpebylT U3MepeHun 4actoTbl U
¢asbl curHana B 3aBUCUMOCTU OT BpPEMEHU B
LUMPOKOW nofioce 4actor. OTo ewé ogHa
3amevaTenbHas BO3MOXHOCTb, KoTopas
AOCTynHa nonb3oBaTent npu pabote ¢
RSHTech®PSA.
AHanua nepexogHbliX NPOLECCOB UCNOMb3yeTcs
Ana HabniogeHns OuHaMUYecKoro noBeaeHus
uccregyemMoro  ycTpouctea  BO  BpPEMEHM,
Hanpumep, 4YTOOblI yBMOETb, Kak BedéT cebs
YCTPOICTBO MPU BbIXOAE Ha «pabounii pexmmy, -
OLEHNTb BO3MOXHbIE (DIYKTyaLMn YacToTbl UM pyc 10. AHaNM3 NepexoAHbIX NPOLIECCOB NPK
aMniuTyabl B 4aHHBIN Nepuos BpeMeHu. M3MeHeHUM YacToTbl reHepaTopa Ha 10 MI'y.

— MolHoCTb curHana BO BPEeMEHW, 3axBayeHHOro
M3mepeHne BpeMeHM MNEepekrnioYeHns MEeXAY  NepsbiM kaHarom
paGoun uactotamn MY — oTO opMH w3 Ll adu - Mowacn ciniana s speue, saisaenor
NPUMEpPOB MNPUMEHEeHMsT  (PyHKUMM aHanusa C VHAMKaLMEen YacToTbl NepecTpoeHus
nepexoaHbIX MNPOLEeCCOoB. Pe3yanaTb| 3amepa (ocb cneBa) n BpeMeHN npoLiecca NepecTpoeHnst 4YacToThbl (CBEPXY)
CEepUNHO NPOU3BOAUMOro reHepatopa CuUrHanos
npuv NepeknioyYeHnn Mexay npon3BONbHbLIMM YaCcTOTaMn NPUBEAEHO Ha UNNKCTPaLNN HUXE




AHanus cnekTpa B peanbHOM Maclutabe BpeMeHu

AHann3 B peanbHOM BpeEMEHW  Ha
aHanusaTope cnekTpa npeacrasnseT cobow
TEXHOJMOMMIO  HeMpepbiBHOrO  cbopa u
00paboTkM paguodacToTHOrO CcurHana c
COXpPaHEHNEM BCEX BPEMEHHbIX
Xapaktepuctuk. MpuHunn paboTbl OCHOBAH
Ha cneaylowmnx npoueccax:

e HenpepbiBHBIN COOP AaHHLIX BO
BpeMeHHoM obnacTu

e MrHoBeHHOe npeobpa3oBaHue |
NOMyYEeHHbIX JAHHbIX B YaCTOTHYIO i : = ?
obnacTb ¢ NOMOLLbIO GbICTPOro
npeobpasoBaHnsa Oypbe (BMNP) c
nepekpbITUEM OKOH

o OTcyTCTBME NN MUHMMM3ALMA “Cnenbix” MPOMEXYTKOB MEXAY N3MEPEHNAMMN

e Lindpposas obpaboTka curHamna npoucxoamT 4O 3anncu AaHHbIX B NaMsiTb yCTPOMCTBA

Fresquency e 595.000000 MHz Frequency cerser; 1005.000000 MHz Frequency max. 1015.000000 MHz

MaBHOE NPenMyLLECTBO aHanNM3aToPOB CrekTpa pearibHOro BpeMeHM 3akrovaeTcs B UX
cnocobHocTN 06pabaTbiBaTh M aHaNU3MPOBaTb AUHAMUYECKME CUTHATbI, KOTOPblE HEBO3MOXHO
3aUKCMPOBATL C NMOMOLLbIO TPAANLMOHHBIX CKAHUPYIOLLMX UM CBUMMPYIOLLMX aHanu3aTopoB
cnekTpa.

UHdopmauumsa ana 3akaza RSHTech®PSA

HasBaHue OnucaHune
AHanmnsaTop cnektpa n uameputens asoBbix wymos, 100 kl'u — 8 I'Tw, aganTtep

PSA08 nutanunsa 220B AC — 9-20B DC, nHtepdelncHbii kabenb USB 3,0.

PSA13 AHanuaaTop cnekTpa n nameputens asosbix wymos, 100kMy — 13 My, agantep
nutanunsa 220B AC — 9-20B DC, nHtepdencHbii kabens USB 3,0.

PSA26 AHanusaTop crnektpa u nameputens ¢asosbix wymos, 100y — 26 My, agantep
nutaHuna 220B AC — 9-20B DC, nHtepdencHbin kabenb USB 3,0.

PSA-HTG UcTouHuk curHana/Cnegawmin reHepartop, 0.1 MIMu—8/13/ 261w
(B 3aBUCMMOCTM OT Mogenn PSA)

PSA-PPNA Onumnsa nsmepeHns ¢asoBoro wyma B MMMynbce

PSA-RTA Onuusa aHanu3a cnekTpa B peanbHo MmacwTtabe spemenu, 20MIy, POI-3mke

PSA-FRA Onumnsa namepenna AYX, 30 MIu— 261T (TpebyeTcsa onuusa PSA-HTG26)

PSA-TA Onums aHanmM3a nNepexogHbIX NPoLEeccoB

PekomeHOOBaHHbIe aKkceccyapbl

HasBaHue OnucaHue
PSA-RMU19 Habop ansa moHTaxa PSA B cTonky 19”, pasmep 2HU

YaaponpoyHbI NNacTUKOBLIV KEWUC AN TPAHCNOPTUPOBKU C BHYTPEHHUM
PSA-OHC » .
noxemeHtom ana PSA, MK 17”7 n npyuHagnexxHocTen.
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