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BY namepurenun mowHoctu cepum 4530: TOYHOCTb U
CKOpPOCTb NPOU3BOACTBEHHOr0 TeCTUPOBaAHUA

BY namepwutenm mowHoctn Boonton cepun 4530 coyetatot
TOYHOCTb Npnbopa nabopaTopHoro Knacca ¢ 6bICTPOLENCTBI-
€M, HeobxoayMbIM AN MPOWN3BOLACTBEHHOTO TECTUPOBAHMS.

B Hux ncnonbaytoTcs 3anateHToBaHHbIE TEXHOMIOMM, NO3BO-
NSOLLME TOYHO U3MEPSTb LMGPOBLIE MOAYIMPOBAHHBIE CUT-
Hanbl. iamepsieTe nu Bbl MOLLHOCTb HECYLLEN UMW NMUKOBYHO
moLHocTb curHanos W-CDMA wnu HDTV, ogHokaHanbHbIN
Boonton 4531 u aByxkaHanbHbIn 4532 cTaHyT NOrMYHbLIM Bbl-
Gopom Ans NPOM3BOACTBEHHbIX UCMbITAHWIA, BbINOMHAEMBIX B
GonbLlwmnx obbemax.

BonbLie YeM NPocTo U3mepeHne MOLWHOCTH

Mpunbop 4530 — 310 He npocTo BY n3ameputenb MOLLHOCTH.
Hapsigy ¢ namMepeHnemM MOLLHOCTU HECYLLEW, MUKOBOW MOLL-
HOCTU, HaNpPSHKEHWs], OH Takke CMOCOOEH BbIMOMHATL CTaTh-
CTUYECKMI aHANM3 MOLLHOCTM (MOCTPOEHME KYMYMNATUBHOMN
yHkumm pacnpegenexust (CDF) n doyHKLmMM NNOTHOCTM BEPO-
AatHocten (PDF)). 31a mogenb coBMecTMMa ¢ 60MbLUMHCTBOM
BbIMyckaeMblx Boonton BY gatunkoB MOLLHOCTM 1 Hanpsixe-
HUS, HAYMHas C KOaKCUanbHbIX ABYXAMOAHbIX AATYMKOB U 3a-
KaH4MBas TeMsoBbIMK JaTYMKamu 418 U3MEPEHNS Ha YacTo-
Tax go 40 I'Tu. Hactpoiika gatunka n obecrnevyeHmne TO4HOCTU
M3MEPEHWIA HE BbI3bIBAET 3aTPYAHEHWIA, TaK Kak Npy MOAKMHO-
YEHWUM JaTymKa aBTOMaTUYECKM OCYLLECTBNSETCA Kanmbposka
1 HacTpoOWKa ero NapameTpoB.

Mopgenb 4530 nsmepsieT MOLHOCTb HEeCyLLEN B LUMPOKOM
AMHaMUYECKOM anana3oHe 6e3 nepekntoyeHnst nogamanaso-
HOB, COMPOBOXAAEMOr0 HEMMHERHOCTLIO 1 paspbiBaMiu, YTO
XapaKTepHO ANsi MEHeE LUMPOKOAMAaNa3oHHbIX M3MepuTenei
MOLLIHOCTM. Haluy TennoBble AaT4uKu U AaTUYUKK MUKOBOA
MOLLIHOCTW He TpebytoT NepeknioveHns NoAaNana3oHoB; Jaxe
ANOAHbIe AATYMKN HEMPEPLIBHON MOLLHOCTU C AUHAMUYECKUM
ananasoHoM 90 gb “cnonb3ykoT TOMNbKO ABa LMPOKKX Nepe-
KpbIBaOLLMXCA NOoAAManasoHa.

LLinpokne BO3MOXKHOCTH

Mpun6op 4530 n3mMepsieT TOUHbIE 3HAYEHUS NMKOBOW 1 cpea-
HEN MOLLIHOCTU COBPEMEHHbBIX CUTHAMNOB CO CIOXHOM Ldpo-
BOW mMogynsumen. Mx monoca Mogynsuuy MOXeT 3aHuMaTth 4O
20 MI'y n, cnegoBaTenbHO, NONagaeT B YaCTOTHbLIN Ananas3oH
3TON MOZENM, MO3BOMNSAS N3MEPSTb CUrHarbl, NCMOMb3yemble
B CDMA, W-CDMA, CDMA2000, TDMA, GSM, GSM-EDGE,
GPRS, OFDM, HDTV n UMTS. Mogenb 4530 moxeT oTo-
OpaxaTb nepruognyeckme n UMMynbCHbIE CUrHarbI B rpa-
hnyeckom chopmate, a Habop aBTOMAaTUYECKUX N3MEPEHUIA
MO3BOSSET CHATb BPEMEHHON U MOLLHOCTHOW NPOUIN UM-
nynbca. PaclumpeHHble BO3MOXHOCTM 3anycka, addekTrBHas
yacToTa auckpeTusaumm go 50 MBbIb/c 1 nporpaMmupyembie
Kypcopbl NO3BOSSAKOT MTHOBEHHO NPELOCTaBUTb pe3ynbTaThl
M3MEPEHNSI MOLLHOCTM C TOYHbIMI BPEMEHHBIMMW 3aAepKKaMu
OT ¢ppoHTa MMNynbca. C NOMOLLLI BHYTPEHHETO U BHELLHETO
3anycka MOXHO Takke BbINOMHATL U3MEPEHUS MUKOBOW 1
CpeaHen MOLLHOCTM B 3aJaHHOM BPEMEHHOM MITM MOLLIHOCT-
HOM AuanasoHe. 3anyck MOXET ObITb CUHXPOHHLIM UM acuH-
XPOHHbIM. [Ins npocMoTpa onpeaeneHHon YacTi curHana
MPenyCcMOTPEH 3anyck C YNPeXaeHNeM Ui C 3a4EPXKKON.
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OcHoBHbIe ocobeHHOCTH

o l3mepeHue NMKOBOW MOLLHOCTM

e [lnanasoH yactot: ot 50 My go 40 My,
e [lnHamnyeckmin amanasoH: >60 ob

e [lonoca nponyckaHus: 20 MIy

o I3mepeHne MOLLHOCTY HeCyLLEen

e [lnanasoH vactot: ot 10 k', 4o 40 My,

e [lnHamnyeckmin amanasoH: 90 ob

Ona CDMA v gpyrux LWMPOKOMOMOCHBIX CUTHANOB B MOAE-
1 4530 npelyCMOTPEH PEXMM CTAaTUCTUHECKOro aHanusa,
MO3BOMSOLLMIA MOMYYNUTb MOSHBLIA NPOCUITL BEPOSTHOCTHBIX
napamMeTpoB MOLLHOCTM AMst BCEX YPOBHeN curHana. Mpubop
4530 6bICTPO BbINOMHAET JaXe 3TU CIOXHbIE M3MEPEHNS 3a
CYeT NoaaepkKku ckopocTy cbopa AaHHbIx 6onee 1 MBbib/c
1 OTCYTCTBWSI HEOOXOAMMOCTU NEPEKITHOHEHMS NOAAMANa3o-
HOB, YTO NO3BONAET OLICTPO NOMYYMTL U NPOaHANU3MPOBaThb
BbIOOPKY.

Momowb paspaboTunkam ycunutenen

CnyyariHoe 1 pefkoe nosieneHme BbIOPOCOB MOLLHOCTY e-
naeT NPaKTUYECKN HEBO3MOXHBLIM MX OOHapPYXXEHWE N n3me-
PEHWE C MOMOLLBH OObIYHbLIX M3MEPUTENEN MOLLHOCTH. JTO
03Hayaer, YTo Bbl HUKOTAA He ByaeTte 3HaTb, Kak yCUnuTenb
OyneT BecTu cebsi B YCMOBUSIX KOMMPECCUN, BbI3bIBAEMOVA
3TMMM MUMOIETHbIMK Nnkamu. Mpubop 4530 npegocTaenseT
BaM 3Ty BaHYt0 MHopmauuo. CHayana oH NpoBOAWT aHa-
N3 BEPOSATHOCTN BO3HWKHOBEHWS BbIOPOCOB BOMM3M TOYKM
abCoMOTHOrO 3HAa4YEHMS! NMUKOBOW MOLLHOCTW, @ 3aTeM BbIsiB-
NSET ¥ aHaNU3NPYET AaHHbIE C BbICOKOW TOYHOCTbIO, MO3BO-
NSIOLLelt peanbHO OUeHNTb paboTy yeunutens. Pacnonaras
LUIMPOKOW BMAEONONOCON, Moaenb 4530 obHapyxuBaeT aaxe
y3KNe NuKu.
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[ByxnpoueccopHas apxuTekTypa mogenu 4530 nossonser
BbIMNOMHSATH KOMMIEKCHbIE M3MEPEHUST C BLICOKOW CKOPOCTHIO
11 MPOU3BOAUTENBHOCTBIO. JTO UCKIKYAET COrMacoBaHme CKo-
pocTy cbopa AaHHbIX CO CKOPOCTbIO BbiBoAa Yepe3 GPIB, uto
ABnsieTca ob6s3aTensHbIM Npy paboTe ¢ APYrMMU U3MepuTe-
NSIMU MOLLHOCTW. BbICOKOCKOPOCTHOMN LiGPOBOM CUrHASTbHbIN
NpoLeccop € NiaBatoLLei TOYKOW BbIMOMHAET U3MEPEHWS,
cobupaet 1 obpabaTbiBaET BbIOOPKY AAHHbIX C AATUYMKOB,
[enaet OTMETKWN BPEMEHW, KOPPEKTUPYET NUHENHOCTD, pery-
NMPYET ycuneHve n unsTpaumio — 1 BCE 9TO MEHbLLE YEM 3a
MUKDPOCEKYHAY.

ObpaboTaHHble pe3ynbTaThl UIBMEPEHUIA 3aTeM NepeaaTcs
crneupanbHomy 32-paspsigHOMY NpoLeccopy BBoAa/BbIBOAA,
KOTOpbIN HanpaenseT ux Ha XK aucnnen n uatepdenicol RS-
232 vnn GPIB, korga TpebyeTcs BbIBOA (hOpMan3oBaHHbIX
pesynbTaTtoB U3MepeHuii. lNpocToTa nporpaMMmnpoBaHus 4o-
CTUraeTcs 3a CYET paclUMpPEeHHOro MCNoMb30BaHWS CTaHdap-
THOTrO cuHTakcuca komang SCPI.

CpeaHsAs MOWHOCTb MOAYIMPOBAHHOIO CUrHana, nuko-
Bas MOLLHOCTb U Apyrue napameTpbl

Mcnonb3ysa gatumky nukosow moLHocTy Boonton, 4530
MOXET N3MEPUTb UCTUHHYH CPEHIOK MOLLHOCTE MOZYNMPO-
BaHHbIX CUrHaNoB, NPeAOCTaBMsAs BaXHY0 MHGOPMALIMIO O
MFHOBEHHOW MUKOBOW MOLLHOCTU, YTO HEBO3MOXHO B ApYrMX
M3MEPUTENSIX, CMOSb3YHLLMX «YHUBEPCASIbHbIEY AATYMNKM
MOLLHOCTMW. BO3MOXHO 13MepeHne abComntoTHOM NMUKOBON
MOLLHOCTM M NUK-hakTopa, a TakKe OTCMEXNBaAHNE MUHN-
ManbHOW 1 MakcUMarnbHOW cpeaHen MOLLHOCTY 415 NoCTpoe-
HUS JONMOCPOYHbIX TPEHAO0B.

AmN -11.93 d8m PEAK 17.70 dBm
BMIN +v. vv dBm PEAK 0.00dBm

B MOOYNMMPOBAHHOM

SNSRT @ @58 peXuMe Ha TEeKCTOBOM M-
AN . dBm crnee oToGpaXaeTca UCTUH-
Avg 3.017 Hasl CPeaHss MOLLHOCTb

Run B 000X KaHanax nnoc
pesynbTaThl OTCMNEXMBaHUA
MIHOBEHHbIX NMKOBbLIX U M-
HUMarnbHbIX 3HAYEHUN.
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PaspaboTaHHbIl koMnaHuel Boonton SKCKMO3MBHbIN PEXUM
OTCMEXMBAHWS MKOB MO3BOMSIET BbINOMHATL YCKOPEHHbIE
M3MepeHns MnK-hakTopa Ans peanbHbIX curHanos 6e3 He-
00X0aMMOCTVM BPYYHY0 cOpacbiBaTh yAepKMBAEMOE NMKOBOE
3HaYeHVe BCSKUI pas, Korga U3MEHSIETCS YPOBEHb CUrHana.
Y0o6HbIN TEKCTOBLIV AMCNNEN NOKA3bIBAET pe3ynbTaThl K3-
MEpPEHNI B 0OQHOM M 060MX KaHanax, a AaHHbIE O CPEAHEN
MOLLHOCTW MOryT BbITb 0TOBpaXeHb! B BuAe rpaduka.

HenpepbiBHbIE UV UMNYTbCHbIE U3MEPEHUS

Bo MHOrux coBpeMeHHbIX hopmaTax LngpoBoi Mogynsumum
[aHHble NepefarTCcs KOPOTKMMM Nadykammu UMMYnbCOB, Mocre
nepegayn koTopbix BY Hecyllas oTknovaeTcs, YToObl NO3BO-
NWUTb APYTVMM MOMb30BaTeNsIM 3aHATb TOT e KaHan (LUMPOKO
13BECTHAs TEXHOMOMS MHOXECTBEHHOMO JOCTYNa C BPEMEH-
HbIM pasgeneHnemM kaHanos unv TDMA). insa Takux curHa-
OB MMEITCS BaXHbIE OrpaHNYEHNs MO MOLLHOCTY He TOMbKO
4151 BCEro nakeTa, HO Takke AN Hadyana v KoHua Kagpa fAaH-
HbIX, M AN NepenagoB BO BPEMS TakUX NEPEXOOB.

A MRK1-42.64 dBm MRK2-28.50  dBm
A MRK1-17.22 d8m MRK2 8.91  dBm

nossonsieT otobpaxarhb
9f Run namepsiemMble CurHanb! B pe-

SNSR? anbHOM BpemMeHu B dopma-
Te OCLMNIOrpamMM, KOTopble
npu HeobXoANMOCTU MOXHO
pacTarvBaTh UK CKUMaTb.

B UMMYNbCHOM pexw-
Me rpadpuyeckuin gucnnen

NmnynbcHel pexxum npubopa 4530 — 310 Hegoporoe peLue-
Hue, Bnarogapsi KOTOPOMY COBPEMEHHBIE UHXEHEPBLI MOTYT
13y4aTb XapaKTePUCTUKN KOMMYHMKALMOHHBLIX CUrHaNoB
BCEX TUMOB, NS KOTOPbIX BAXXHO 3HATb HE TONbKO 3HaYeHne
Pagmo4acTOTHOW MOLLHOCTM, HO 1 €€ pacnpegeneHue no
BPEMEHM.

MMNynbCHbIA peXXuM No3BornseT NHxXeHepaM paboTaTh B
NPVBbLIYHOI Cpefe, MOCKOMNbKY KapTUHKa Ha AMCTINee noxoxa
Ha 3kpaH LumdpoBoro ocuunnorpada. Mbkre BO3MOXHOCTH
pasBepTKM 1 3anycka No3BonsoT BbICTPO NpocMaTpUBaTh
U3MEPSATb UMMYNbCHbIE UMW NaKeTHbIE CUTHarbI.




MpnGop NO3BOMSET HACTPaMBaTh U BbINOHATL U3MEPEHMS
00LLENPUHATLIX MOLLHOCTHBIX 1 BPEMEHHbBIX XapaKTEPUCTHK
MMMyrbCa aBTOMATUYECKU W BPYYHYHO, YTO 06eCcreymnBaeT on-
TUMarbHYI0 TMBKOCTb ero MPUMEHEHUS.

[lBa nporpammMupyemMbix Kypcopa MOXHO UCMONb30BaTh AN
M3MEPEHNST MTHOBEHHOW MOLLIHOCTU ANs ABYX MOMEHTOB Bpe-
MEHU, CMELLIEHHBIX OTHOCUTESIBHO 3anycka, Ui Ans 3agaHus
MHTEpBana BpeMeHU, TaKkKe U3BECTHOTO Kak «BpeMs CTPObu-
POBaHUSA», BHYTPU KOTOPOTO MOTYT ObITb BbIMOIHEHbI N3Mepe-
HUS CpeaHen U MakcUMarnbHOW MOLLHOCTM.

CpeﬂHﬂﬂ M NUKOBaA MOLLIHOCTb MMNYNbCOB, UX ANNTENb-
HOCTb, YaCTOTa CnegoBaHnA U BpemMa rnepenagoB — 3TO BCEro
JNWb He3Ha4vynTeNnbHaa 4actb NapamMeTpoB, U3MepPAEMbIX B
aBTOMaTN4eCKOM pexnme.

[SN SR R Mrk 1
Wave Time Mrk 2

-20ns

180 ns Ha TekcToBOM ancnnee B

NMMYNTbCHOM pexume

Rep.Freq 7 02. kHz

Pls.Width 217. ns MOXXHO npocMaTpuBaTb

PlsPeriod 1.43 pus

Euty%}ycl e ; g% % CTpaHuUbI C pedynbratamu
iseTime .1 ns Run Y

FallTime 285 ns aBTOMaTU4E€CKNX U3MEPEHNN

OBLLENPUHATLIX NapamMeTpoB
MMNYSbCOB.

BbICOKOCKOPOCTHbIE CTAaTUCTUYECKME U3MEPEeHUA
ABNSASICb OAHWMM U3 MyYLIMX B OTpacnv npubopos Ans n3me-
PEHUSI XapaKTEPUCTUK UMMYMbCHBIX U NaKETHLIX MOZYNMPO-
BaHHbIX curHanos, 4530 npeanaraeT eAVHCTBEHHO BEPHOE
peLLUeHve ANns onpeaeneHns napaMeTpoB HENepUoOaNYECKUX
curHanos, Takmx kak CDMA n HDTV. 3Tu lWinpokononocHsle
CUrHarnbl YacTo ABMATCS LYMOMNOA0OHEIMU, C MHOXXECTBOM
KOPOTKMX BbIGPOCOB, KOTOPbIE PasnuyaloTcs No amniuTyae
1 YacToTe CBOErO NOSIBIEHWSI.

N3mepeHune cpegHen MOLLHOCTM LIMPOKOMNOMOCHOrO CUrHana
NO3BONSET NyYLle pa3obpaTtbCs € TeM, HACKOMbKO XOPOLLIO
ycunuTenb CNpaBnseTcs ¢ 3aTumu Belbpocamu, Bedb faxe
oTobpaxeHue nuk-gakTopa gaeT MHPOPMALIMIO TOMNBKO O
HanbonbLueM BelIGpoce (KOTOpLIV MO CBOEMY ONpeaeneHunto
NPOUCXOANT TONbKO OAWH pa3 v He uMeeT BoMbLLOro 3Have-
HUSI NS NPOrHO3MPOBaHUS OLIMBOK).

EAMHCTBEHHBI cnocob TOYHO OXapakTepusoBaTb 3TN CUTHA-
Nbl — BbINOMHUTL O4eHb BOMbLLIOE KONNYECTBO BbI60pOK 3a
KOPOTKOE BpeMA U npoaHann3npoBaTb CTaTUCTUYECKYHO BEPO-
ATHOCTb NOABMNEHNA KaXaoro ypoBHA MOLLHOCTHU.

[SNSR1] 5.6 M Samples
CDF 0:05 Totl Time KyMyJ'IHTVIBHaH (byHKLl,VIﬂ
pacnpegenexus (CDF)
NoKa3bIBAET BEPOSITHOCTb
MOSIBNEHUS BCEX YPOBHEN
MOLLHOCTH B rpynne Bbl6o-

POK MOLLHOCTM.

KymynsatusHas dyHkumns pacnpepenenus, unu CDF, otobpa-
xaemas nameputenem 4530 B Buae rpaduka, nokasoisaet
BEPOSITHOCTb TOrO, 4TO MOLLHOCTb ByAeT COOTBETCTBOBATL 3a-
[laHHOMY YPOBHIO 1N ByAeT HaxoAUTLCS HUXE 3TOTO YPOBHSI.
M3yumB obnactu, B KOTOPbIX BEPOATHOCTL Brinska k 100 %,
MOXHO YBMIETb, HACKOMbKO YaCcTO BO3HWKAIOT CaMble MOLL-
Hble MUKK. ITO NO3BONSET 3aMETUTb KOMMPECCUIO YCUIUTENS
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B YCMOBWSIX peanbHoii paboTbl U NpeackasaTb e€ BNMsHMWE Ha
4acToTy OLUMOOK.

Cratuctnueckuin pexxum npmbopa 4530 nossonset pasve-
CTWUTb Ha rpacuke OAWH UMK ABa BEPTUKANbHbIX WU ropu-
30HTasbHbIX Kypcopa ¥ CYATbIBaTb MPOLIEHTHY0 BEPOSITHOCTb
ONpeaeneHHoro YPOBHS MOLLHOCTU, U MOLLHOCTb NS
KOHKPETHOW BEPOATHOCTM. I KOHEYHO, BCE 3TY BEMNWYMHBI

— HaKoMNEeHHas cpeaHsis, MakcuMarbHas U MUHUManbHas
MOLLHOCTb AJ151 BCEX BbIOOPOK, — MOryT BbITb OTOOpaXKeHbl Ha
3KpaHe.

[lns BCcex pexnuMoB M3MepeHNs B rpadmnyeckoM aucnnee
MPEenyCMOTPEHbI MOMTHbIE BO3MOXHOCTW NaHOPaM1POBaHNS
1 MacLUTabmpoBaHuWs; OH MO3BOMNSET NPEACTaBNSATb AaHHbIE
B Buae yHkumii CDF n CCDF unu B chopmaTte ructorpamm
pacnpegeneHms.

MowHocTb WwnpokononocHbIx curHanos CDMA
Bnarogaps LWMpoKkon nonoce NponyckaHus, BbICOKOW CKO-
pocTy BbIGOPKM 1 LcpoBoii 0bpaboTke, Nprbopbl cepum
4530 no3BoMNSAT OLICTPO U TOYHO NBMEPSTL XaPaKTEPUCTUKN
yKe UCnomnb3yeMbiX 1 TONbKO padpabaTbiBaeMbIX CUTHaMNoB
CDMA2000 n W-CDMA.

cor 0414 Yot e

14 7ot time B CTaTUCTMYECKOM pexmume
AvgPower 7 .42dBm -
e 1644 aa I/I3MepI/ITeI'Ib“4530 oTtobpa
MinP;Jwer -16.44 dBm XaeT MosHbIN Habop cTa-
Peak/Avg 9.01dB
90.000% 16.12 dBm Run TUCTUYECKMX paCcYeToB Ans
99.995% 16.32 dBm BCeW COBOKYMHOCTW Napame-

TpoB.

ApxuTekTypa gartumkoB Boonton nosesonser namepatb CurHa-
bl BO BCEM AMHaMMYeCKOM auana3oHe 6e3 nepeknioyeHuns
MoOAYana3oHOB 1 CBA3AHHOIO C HUM OrpaHWYeHuUst Momnochl
MPONYyCKaHWs Npy M3MEHEHUW YPOBHS CuUrHana. 1o JaeT BO3-
MOXHOCTb M3MepsiTb MOLLHOCTb MOAYMPOBaHHbIX CUTHAMOB
1 MKOBYIO MOLLHOCTb B LUIMPOKOM AWHAMWUYECKOM AnanasoHe,
4TO BABOWHE BaXHO ANS CTAaTUCTUYECKUX U3MEPEHWIA, MO-
CKOINbKY U3MEHEHVE Anana3oHa 1 Nonockl NPONyCcKaHWs Ans
4acTu BbIBOPOK NOBMUSET Ha CTATUCTUYECKWE CBOMCTBA BCETO
obbema BbIOOPOK 1 AenaeT Takue n3amepeHust 6eccmbiCrieH-
HbIMMU.

B gononHeHue K WMpokon nonoce NponyckaHns, Mogesb
4530 nogpepxunBaeT BbICOKME CKOPOCTYW BbIOOpKK 1 06paboT-
K1 CUTHaNoB. JTO rapaHTUPYeT, YTO JULLb HEMHOTUE U3 Y3KNX
MKOB LUMPOKOMOIIOCHBLIX CUTHAMOB MoNagyT Mexay Bblbopka-
MU, @ AOCTATOUHbI 06beM BbIGOPKM MOXET ObITb MOMNyYeH 3a
CYWTaHHbIE CEKYHABI.

«MrkrMod Marker2 >
Marker1 = 0.020%

SNSR1

MpocmoTp CTaTUCTUYECKMX
[aHHbIX B BUAE (hyHKUMM
CCDF nossonseT TLatenb-
HO NpoaHanu3nMpoBaTb Bepo-
ATHOCTb MOSIBMEHUS OYEHD
PEenKuX NUKOB, KOTOPbIE BHO-
CAT onpeaeneHHbIn Bknag B
3Ha4yeHne abCcomnoTHOM NUKO-
BOW MOLLIHOCTMW.




PacwwupeHHble nsmepennsa GSM

B curnanax ctaHgapta GSM ans nepegayuv AaHHbIX UC-
NOMb3YTCHA NaKETbl UMMYMbCOB C LGPOBOMA MOZYMSLMEN.
Kaxzgomy nonb3oBaTento Ans nepefayn Boigensercs oauH

13 BOCbMY TaiM-CnoToB. KpoMe KOHTPOMS MOLLHOCTW BO
BKITIOYEHHOM pEXMME, He0OX0OAMMO BHUMATENBHO CrieaunTb 3a
npodounem HapacTaHus 1 cnaga CUrHamnoB npu BKMOYeHUn/
OTKITIOYEHUM HecyLLen, YTobbl n3bexatb KOH(IUKTOB € Apy-
TMMW MONb30BaTeNsMK.

NmnynbcHbIv pesxum npubopa 4530 ngeanbHO noaxoauT ans
M3MEPEHMNSI BCEX MOLLHOCTHBIX 1 BPEMEHHbIX XapaKTEPUCTUKM
CUTHamoB NpPUMEHSILLMXCA U pas3pabaTbiBaeMbix hopMaToB
GSM. ®yHKUMM 3a0EPXKM 1 yOepXKaHKs 3amycka No3BONST
CUHXPOHM3UPOBATb CIIOXHbIE NaKETbI AaHHbLIX U U3MEPSTb
MOLLHOCTb B J11000 MOMEHT Mnu B NtoGOM MHTEpBane 4o Uiu
rmocrne 3anycka.

[SNORT Mrk 1

Mrk 2

-) rl L
Run

22us
532 s

OKpaHHble Kypcopb! nerko
ycTaHaBnuBatoTCA Hag ak-
TWBHOWN YaCTbio OTAEMbHOMO
Taimcnora GSM, obecne-
4MBas U3MepeHue cpegHen
MOLLHOCTU W MUK-chakTopa B
TeyeHne 3Toro UHTepBana.

[Ba nporpamMmupyembIx Kypcopa no3eonsioT U3mMepsiTb
MOLLHOCTb Ha aKTUBHOM Y4aCTKe KaXIOoro BpeMEeHHOro WH-
TepBana, UCKIoYas NepexoaHble UHTepBarbl MEXLY HAMK.
VX MOXHO 1CNONB30BaTh A1 U3YYeHNs Mpocuns nepenaaa
B TEYEHVEe BPeMeHM nepexoaa TauMcroToB. MHTepBanbHble
(v cTpobrpyeMble N0 BPEMEHU) U3MEPEHUS OXBATLIBAIOT
CpesHion, MakCcUManbHy N MUHUMAIBHYIO MOLHOCTb.

ABTOMaTUYeCKOE CTPOGMpPOBaHME NO BPEMEHU

[ns namepeHns oTAenbHbIX NaKeToB, UCMOMNb3yeMblX, Hanpuy-
mep, B obpatHom kaHane GSM, B npubope 4530 MoxeT bbiTb
1CNOMNb30BaH PEXMM M3MEPEHMSI UMMYILCOB C aBTOMATHYe-
CkUM cTpobrpoBaHMeM Anst GbICTPOro U3MEPEHUS MOLLHOCTY
BO BPEMS Nepeaayn akTMBHOW YacTu NakeTa, UCKITYas ne-
penagbl Npy nepexogax.

Hanpuwmep, ctpobupoBaHue no BpeMeHn MOxXeT BbiTb ycTa-
HOBIEHO ANS U3MEPEHUs MOLLHOCTY NakeTa Mexay MOMeHTa-
MU BPEMEHM, COOTBETCTBYOWMMU 3 % 1 97 % ANUTENBHOCTM
naketa. [ins naketa GSM (anuTensHOCTLI0 OKOMo 564 MKC)
37O 03HaYaeT, 4To ByayT UCKMIOYeHb! NepBble U nocnegHue 17
MKC, @ CPEAHSS MOLLHOCTb NakeTa ByaeT n3MepeHa 3a «LeH-
TpanbHble» 530 MKC.

SNSRI ] 1 Mrk1 22 ys

Wave Power  Mrk2 532 us B oTnuuve oT PYYHbIX Kyp-
ﬁzggxlcslg o dBm COpOB, aBTOMATHUYeCKoe
PeakPower 6.86 dBm CTpO6MPOBaHVIe Mo BpeMeHun
zop /m;ﬂl v‘szw‘jan Run No3BONISET OTAENUTH Bpe-
OverSht. 0.09 dB MA Ha4vana U OKOHYaHunA

nakeTta OT nepenagos npun
nepexogax v BbINONHUTb
n3MepeHus B 3aaHHO
nonb3oBaTeniemM 4actu aToro
BPEMEHHOro nHTepearna.

TexHuvyeckue XapaKTepucTtukKm

Bxogbl gatynka (XapaKTepI/ICTVIKVI 3aBUCAT OT Bbl6paHHOI7I MO-

[lenu garyvka)

Yucno kaHanos

OpHokaHarnbHas (4531) v aByxka-
HanbHas (4532) Bepcun

BY ananasox

10 My ... 40 Tu, onpenensiercs
[aT4MKOM

[nanasoH namepexns nukoson mowwHocTn  -40 ... +20 gbm
[lnanasoH nsamepeHns HenpepbiBHbIX kone- =70 ... +20 abm
GaHuit

[lnanasoH OTHOCUTESbHBIX CMELLEHNIA 199,99 nb
Bupeononoca 20 My
YacToTa noBTOPEHUS UMMYIbCOB makc. 1,8 MI'y

WUcTOUHMKM KanubpoBKu

BHyTpeHHuit kannbpatop

YacToTa BbIXOLHOrO curHana

50,025 My +0,1 %

YpoBeHb -60 ... +20 nbm

Paspeluenne ¢ warom 0,1 gb

KCB ncToqHmKa (koadhdh. oTpaxeHms.) 1,05 (0,024)

Morpeturocts npn 0 ° ... 20 °C (B cootBetcT- +20 ... -39,9 abm +0,06 ob

BuM ¢ TpeboBaHuaMM HaumoHansHoro nHeti- (1,4%)

TyTa cTaHpapToB v TexHonoruu (CLLUA): -40 ... -60 abm +0,09 ob
(2,1%)

BY pasbem Tun N

3anyck (TonbKo ANA UMNYNbCHOTO PEXMMA, CUTHANbHbIE BXOAbI)

Pexumbl

C ynpexaeHuem 1 ¢ 3aaepxkon

[nana3soH ypoBHeil CUrHanoB BHyTPEHHErO
3anycka

OKBMBANEHTEH [AManasoHy amnnu-
Tyg umnynecoB ot -30 o +20 gbm

[lnanasoH ypoBHeli CUTHaNoB BHELLHEro
3anycka

+5B,
+50 B ¢ npo6Hukom/aenutenem
10:1

lMapameTpbl BXofa BHELHETO 3amnycka

1 MOwm ¢ napannenbHol eMKOCTbHO
15 no,
CO CBSA3bI0 M0 MOCTOSIHHOMY TOKY

Tun pasbema

BNC

BpemeHHoe paspelueHne curHanos 3anycka 20 HC

[lnanasoH 3aepxKky CUTHamoB 3anycka

+900 MKC NS MHTepBanoB 5 MKC 1 6onee KOopoTKUX
+4 mc gns uHTepaanos ot 10 mkc Ao 50 mkc

+(80 * uHTepBan) aAns uHTepeanos ot 50 MKc Jo 2 MC
+(30 * wHTepBan) Ans MHTepBanos ot 5 Mc

[unanasoH yAepxaHua curHanos 3anycka

or10mkcpo1c

PaspeLuerune yAepXxaHua cUrHanos 3anycka

1 MKC




XapaKkTepucTUKM BbIGOPKM

Mpoune xapakTepucTuku

OddekTnBHan YactoTa 50 MBbib/c Obwwme M3roToBneHsl B cooteTcTBMM ¢ MIL-
[LNCKpEeTM3aLm (B KaXXIOM KaHarne B UMMyrbCHOM PEXUME) T28800E, Type lll, Class 5, Style E
Mopaepxveaemas YactoTa 2,5 MBbIb/c Mapkwuposka CE CoortBeTtcTByeT TpeboBaHusM EBponelicko-
ZuckpeTuaumm (B KaXQoM kaHane B UMMYNbCHOM PEXUME) ro Cotosa (EU): EN 61010-1(90)(+A1/92)
Cnocob namepeHus HenpepbiBHas BbIGOPKa 1 BbIGOPKa C 3any- (+A2/95), EN 61010-2-031, EN 61326-1(97)
CKOM M0 naKerty EN 55022(94)(A2/97) Class B
[ucnnen pacbuueckuin XK gucnneint co ceetoamogHon

W3mepsieMble BENMYMHBI NoACBETKON 1151 0TOBpaxeHUs TekcTa u oc-
Vaeperns uunnorpamMm

CpeaHss MoLLHOCTb * [uanasoH pabounx Temneparyp 0 ...50 °C

MakcumarnbHas cpeaHsist MOLLHOCTb * OxnaxpaeHue BeHtunaTop

MuHumansHasi CpeHsist MOLLHOCTb * Paboyas BbicoTa Haz ypoBHEM 1o 4267 m

MakcumarnbHas MrHOBEHHast MKOBasi MOLLIHOCTb * Mopst

gmnmmanbnaﬂ MIHOBEHHaS! MOLUHOCTL * Temneparypa xpaHeHts 40 .. 75°C

THOLLEHWE NMUKOBOI MOLLHOCTY K CPeaHel
KymynsitusHas dyHkuust pacripegenenusi: CDF, 1-CDF BnaxHocTtb 0 ... 95 % (6e3 obpasoBaHus koHAEHcaTa)

PacnpeneneHue BeposTHOCTH (rucTorpamma)

MowHOCTb ANs 3a4aHHON CTAaTUCTUYECKON BEPOSTHOCTH, BbIPXKEHHON B
npoLeHTax

Cratuctuyeckast BeposiTHOCTb NMOSIBIIEHS ONPEeAENeHHOro YPOBHS MOLLHOCTY
MoluHoCTb HenpepbiBHbIX konebaHuil

BY Hanpsxerue

Martematuyeckas 0bpaboTka CUrHanoB kaHarnos
OTobpaxaeTtcs cymma Unu pa3HoOCTb CUTHaNoB Mexay ABYMsi kaHanamu 1nm
MEXZy N3MepSieMbIM 1 ONOPHbLIM CUrHAMOM (TOMbLKO AMst HEMPEPBLIBHOTO U MO-
[yNVUpOBaHHOTO pexuma)

YcpenHeHwve Tpacchbl 1 ... 4096 BbIOGOPOK A4S KAXZON TOYKN 13-

MepeHuin

3anomMuHaHue HacTpoek naHenu 4 NonHbIE HACTPOVKN

CkopocTb u3mepeHuin (4epes GPIB)
Bonee 200 aByxKaHamnbHbIX U3MEPEHUIA B CeKyHAY, Oe3 yyeTa crykebHbIX faH-
HbIX BeAyLLen WiHbl, v 500 ogHOKaHaMbHbIX 3MEPEHUIA B CEKYHAY.

WUHTepdeiic

Buoeosbixon [eTekTnpoBaHHas BY ornbatowas B nora-
pucmmdeckom MacluTabe Ans BbIBOAA Ha
BHeLLHW ocuyunnorpad

Wutepdeitc GPIB CoBMeCcTUM CO CTaHgapTHbIMK kogamu |EEE-
488.1, Bkntoyast AH1, SH1,T6, LEO, SR1,
RL1, PPO, DC1, DT1, CO v E1

Wutepdenc RS-232

MpuHumaeT komaHabl GPIB (3a MckntoYeHnem KOMaHA, CBA3aHHBIX C LUMHAMM),
obecneunBaeT 0GHOBMEHNE NPOrPaMMHOT0 0BecneyeHust NoNb3oBaTENeM,
yAaneHHoe nporpaMmM1poBaHue 1 nepefady BCTPOEHHbIX KOMaH Yepes MHTep-
eincol RS-232 unu GPIB.

lMporpamMmmHble ApaiiBepbl [octynHbl aparisepbl LABVIEW

TpeboBaHus k anektponmtanuio 90 ... 260 B, 47 ... 63 'y, 6e3 nepeknto4eHus
[uana3oHa HanpshkeHust 1 YacToTsl, <50 BA,

<30 Br

MexaHunyeckue xapaKkTepucTmku

Paamepbl
Bbicota 8,9 cm, wupwnHa 21,3 cm, ry6uHa okono 34,3 cm, 6e3 yyeTa Hoxek 1
pa3bemoB

Macca 3,2 kr

BapuaHTbl pasmelleHns pasbeMoB Bxop(bl) Ans NOAKMOYEHNs AaT4MKOB U
pa3beM kanubpatopa MOryT HaxoaMTbCs Ha
nepegHei unu 3agHel naHenu

KoHcTpykuums
HacTonbHoe ucnonHeHne, MHOTOCIONHbIE NeYaTHbIE MTaThl 3akpenneHbl Ha
KECTKOM arntoM1HUEBOM KapKace B MeTarnnn4yeckoM Kopnyce 13 n1cToBoro
antoMVHKS, NOMYYEHHOTO METOLO0M MOBEPXHOCTHOI SKCTPY3UN/MNTbS

* Bce n3MepeHisi, 0TMeYeHHbIe 3BE304KOI (*) MOrYT BbINOMHATLCS HEMPEPBIBHO NN CUHXPOHU3NPOBATLCS
Mo curHanam sanycka. B pexunmMe C 3anyckom M3MepPEHNa MOryT BbINOMHATLCA OAHOKPATHO CO CABUIOM
MO BPEMEHW OTHOCUTENbHO 3anycka Unu B Te4eHWe onpeaeneHHoro NPOMeXyTka BpeMeHu. C/:lBMI' no
BpemeHun unun BpeMeHHOIﬁ WHTEpBan MoryT 6bITb BbICTABMNEHBI C ynpexaeHuem unu ¢ 3a,qep»<|<0|7|, TaKkke
BO3MOXHO NaHopamupoBaHe NHTepBeana 3anycka.



[daTyMKn NMKOBOU MOLLHOCTHU

Mopenb Ouana3oH yactor  [MHamuyeckui Bpems HapacTaHus/nonoca MakcumanbHbiii KCB
AvanasoH nponyckaHus aatyvka
VimnepaHc BY pasbema (c paclumpennem B €To- [lnanasoH u3MepeHus BeicTpoe Bpems MenneHHoe Bpems Yacrota KCB
poHy HY) NYKOBOW MOLLHOCTK HapacTtaHus HapacTaHus

[nanasoH nsmepenns (Monoca nponyckanus) (Monoca nponyckaHus)
HenpepbIBHO MOLL-

HOCTU
[lnanasoH BHyTpeHHero
3anycka
59318 o1 0,500 18 My ot -24 po +20 obm <10 HC <10 mkc 01 0,05002 MY 1,15
50 Om (ot 0,05 go 18 'w) o1 -34 po +20 obm (50 Mru) (350 KkI'y) oT20016 My 1,28
N(M) ot -10 no +20 abm oT 16 0o 18 My 1,34
59340 o1 0,50040 Ty ot -24 no +20 npbm <10 HC <10 mkc 010,05 004 Ty 1,25
50 Om (ot 0,05 go 40 ') oT -34 0o +20 abm (50 Mru) (350 KI'y) ot4p00381Ty 1,65
K(M) ot -10 go +20 pbm ot 380040 My 2,00
57518 o1 0,1 0018 My ot -40 po +20 nbm <100 He <10 mkc ot 0,05 002 My 1,15
50 Om (o7 0,05 no 18 IMw) ot -50 po +20 obm (6 MI'u) (350 k) oT2p016 My 1,28
N(M) oT -27 0o +20 abm oT 16 go 18 My 1,34
57540 01 0,1 73040 My o1 -40 0o +20 abm <100 HC <10 mkc 01 0,05004 My 1,15
50 Om (ot 0,05 go 40 M) ot -50 po +20 obm (6 MI'y) (350 KkI'y) oT4 00380y 1,65
K(M) oT -27 0o +20 abm 01381040 Ty 2,00
56318* 0,5-18TTuy ot -24 no +20 npbm <15 He <200 He 0,5-2T1Tuy 1,15
50 Om oT -34 0o +20 abm (35 Mru) (1,75 Ml'u) 2-161Ty 1,28
N (M) ot -10 go +20 pbm 16-18TTy 1,34
56326* 0,5-26,5MTy oT -24 po +20 nbm <15 HC <200 He 05-2Ty 1,15
50 Om ot -34 no +20 pbm (35 Mru) (1,75 MI'y) 2-4TTy 1,20
K(M) ot -10 go +20 nbm 4-18TTy 1,45
18-26,51Ty 1,50
56518* 0,5-18TTuy o1 -40 oo +20 abm <100 HC <300 He 0,5-2TTuy 1,15
50 Om ot -50 1o +20 abm (6 MI'y) (1,16 MI'u) 2-61Ty 1,20
K(M) oT -27 0o +20 abm 6-161Ty 1,28
16-18T1Ty 1,34

* Tpebyetcs kanubpatop 2530

AaTtumkm HenpepbIBHOM MOLHOCTHU

Mogenb [OwnanasoH yacTtoT [MHammnyeckun JonycTUMbIN ypoBeHb MakcumanbHbin KCB
AuanasoH curHanos
Vmnenanc BY pasvema IMAynbCHbIX Yacrora KCB
HenpepbiBHbIX

51075A ot 500 kl'y oo 18 My ot -70 pno +20 obm 1 Bt ans 1 mkc ot 500 kT Ao 2 My, 1,15
50 Om 300 mBT ot2MMuygo 6Ty 1,20
N(M) oT6 ML o181y 1,40
51077A ot 500 kIt go 18 Iy ot -60 no +30 obm 10 BT ans 1 mMkc ot 500 kl'y go 2 Iy 1,15
50 Om 3Br or2My o6y 1,20
N(M) oT6 My o 18Ty 1,40
51079A ot 500 k' no 18 Iy ot -50 no +40 nbm 100 Bt ans 1 mkc ot 500 kT g0 2 My, 1,15
50 Om 25 Bt ot2MMu o6y 1,20
N(M) oT6 My go 18 1My 1,40
51071A ot 10 MI'y ao 26,5 My ot -70 pno +20 opbm 1 Bt ans 1 mkc ot 10 My go 2 Iy 1,15
50 Om 300 mBT or2MMugo4rlTy 1,20
K(M) oT4 My o181y 1,45
oT 181U po 26,5 My 1,50
51072A o1 30 My mo 40 My o1 -70 po +20 nbm 1 Bt ons 1 mkc o1 30 MMy o 4 My 1,25
50 Om 300 mBT ot4 My o381y 1,65
K(M) ot 381y po40 My, 2,00
51085 o1 500 k' go 18 Iy o1 -30 go +20 obm 1 BT ans 1 Mkc o1 500 kl'y go 4 Iy 1,15
50 Om 5BT1* oT4 My po 124y 1,20
N(M) ot 124 My po 181wy 1,25

* [inst 51085 nukoBas MOLHOCTb cocTaBnsieT 1 kBT (NM1KoBOE 3HaueHue) Npy ANUTENBHOCTI MMNyNbca 5 MKC 1 koadhduumenTe sanonHerns 0,25 %.
[ins 51085 cpeaHee 3HayYeHe HenpepbIBHOM MOLLHOCTY cocTaBnseT 5 BT (+37 nbm) npu Temnepatype okpyxatoLuei cpeabl A0 25 °C ¢ NuHeliHbIM yMeHbLueHnem o 2 Bt (+33 abm) npu 85 °C.



Komnnekr npo6Hukos ana uamepenua BY HanpsaxxeHmsa

Mogenb OwnanasoH yactot [JUHamMuyeckumn

[uanasoH
952063 or 10 kM go 1,2 My or 200 mxB go 10 B
952064 o1 10 Ty go 100 My ot 200 mxkB go 10 B

UHdopmauus pna 3akasa

[lonycTuMbIi ypoBeHb
CUrHasnoB

63 B nocr. Toka unum nukosoe
3Ha4yeHue nep. Toka

10 B — cp.kB. 3Ha4eHe Hempe-
PbIBHOTO Mep. Toka

63 B nocr. Toka Mnm NuKOBOro
3HauyeHusi Nepem. Toka

10 B - cp. kB. 3Ha4eHme Henpe-
PLIBHOTO nep. Toka

4531 OpHokaHanbHbI, GPIB, RS-232
10 kM -40 My
4532 [ByxkaHanbHbI, GPIB, RS-232

10k -40 My

Onuum

-01 Bxopn Ha 3agHel naHenu

-02 Kanubpartop, ycTaHOBMEHHbIN c3aan
30 TpexneTHas rapaHTus

MINIIPO
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