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Hacrosimas MeTouKa NOBEPKH PacrpoCTpaHAeTCs Ha AHAIHW3ATOPBI CIIEKTPa MOPTATHBHBIE
MS2090A (nanee — ananu3atopsr), u3rotasiusaemsle ¢pupmoii “Anritsu Company™ (CILA), u
YCTaHABIMBAET METO/BI M CPE/ICTBA UX MOBepKH. MHTepBan Mexay noBepkaMu — 1 ro.

1 OIIEPAIIMH ITOBEPKH

1.1 Ilpu npoBeieHHH NMOBEPKY JI0TKHBI OBITH BHINOTHEHBI Ollepaliy, yKasanHsle B Tabnuie 1.

Tabmuua 1 — Onepauuu nosepku

Homep IIposenenne onepanun
HaumenoBanue onepaunun NMYHKTA NpH NoBepKe
METOAMKH | TEPBHYHON | NepHOAMYECKOH
BHewHuii 0CMOTp M NOATOTOBKA K MOBEPKE 6 Ja na
OnpoboBanue U HACHTHQHKALIUS 71 za na
OnpezeneHue yCpeIHEHHOr0 YpOBHs COOCTBEHHBIX HIYMOB o za J1a
OnpezeneHne MOTPEIHOCTH H3MEPEHHUS YaCTOTEI 1.3 na na
OnpeeneHHe MOTPeITHOCTH H3MepeH s YacToTh! Ui oy 0031 7.4 na Ja
Onpezienenye ypoBHSA (pa30BBIX MIYMOB 7.5 Ja Ja
OnpejienieHue MOTrPEIIHOCTH H3MEPEHHS YPOBHS MOIIHOCTH Ha 76 W 1A
HH3KHX 4acToTax
OnpeieneHne NOrpelIHOCTH H3MEPEHHUS YPOBHS MOLIHOCTH Ha 77 - 8
BBICOKHX 4acTOTax
Onpenenenue ypoBHS HHTEPMOIYISHOHHBIX HCKAXEHHH 3-T0 78 na Het
TopsiiKa

1.2 Onepaumi [NOBEPKH N0 HbBI OBITh BBIOJHEHBI B IOJTHOM 00BEME.

2 CPEACTBA ITIOBEPKH

2.1 PexoMeHIyeTcs IPUMEHSATH CPeICTBA MIOBEPKH, YKa3aHHbIE B Tabnuue 2.
JlonyckaeTcs IPUMEHATH ApYyrHe aHATOTHYHbIE CPE/ICTBA OBEPKH, 00eCIeYHBaIOIIHE
ompe/ieIeHHe METPOJIOTHIECKHX XapaKTEPHCTHK MOBEPAEMBIX aHATH3aTOPOB € TpeOyeMOi TOUHOCTBIO.

Tabauua 2 — CpeacTsa NOBEPKH

Homep "
HaumeHoBanne m— Pexomen/xyeMblii THII CpeICTBA NOBEPKH,
cpeicTBa MOBEPKH S ETORBIN perncTpauHoOHHLIN HOMep peecTpa
DtanoHs! (CpeacTBa H3MEPEHHI)
Crannapr yactotsl pyounuessiii Stanford Research
CHatapT WO 74,75 | g stems FST25: per. Ne 31222-06
[eHepaTop CHrHAJIOB CJIOXKHOH (POPMBI CO CBEPXHU3KHUM
ResepuIID canmon B L ypoHeM HckakeHuit SRS DS360, per. Ne 45344-10
BartmeTp nornomaemMon 77 BatT™meTp nornomaeMoii MOIHOCTH
momtHoctH CBY ’ Rohde & Schwarz NRP40S: per. Ne 64926-16
73.75 ['eHepaTop CUrHAIIOB H3MEPUTEIbHbINA
I'eneparop curnanos CBY Ne 1 7 77 8 Anritsu MG369xC ¢ ormmsmu 2, 4; per. Ne 45035-10:
T MOJIE/Tb B COOTBETCTBHH C YaCTOTHO# OINIIMEH aHAIW3aTOpa
[enepatop curuanoB uameputensHbIH Anritsu MG3692C;
['enepatop curnanos CBY Ne 2 7.8 per. Ne 45035-10
IIpuHauIeKHOCTH
KabGenn u agantepsl 7.2 —-7.9 | Tun coequHMUTENEH W QHANA30H YaCTOT B COOTBETCTBHH C
JlenuTenb MOIIHOCTH 7.7, 7.8 | YaCTOTHOH OMNIIMEH aHATH3aTOpA

2.2 Cpenctea NoBepKH JIOJDKHEI OBITH HCIIPABHEL, 3TANIOE I (CPeACTBa M3MEPEHHM) NOBEPEHBI H

HMETH JOKYMEHTEI O ITOBEPKE.
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3 TPEBOBAHMS K KBAJIM®UKAILIAU MMOBEPUTEJIEN
K nposenenuio noBepku JOMyCKalOTCs JIMIA C BBICIIAM WK CPEIHETEXHHYECKUM 00pa3oBaHHeM,
HMEIOIIHE MPAKTHYECKHH OMBIT B 00/1aCTH paIHOTEXHHYECKHX H3MEPEHHH.

4 TPEBOBAHUS BE3OIIACHOCTH

4.1 Ilpu npoBeaeHHH MOBEPKH JA0JDKHBI OBITH coOMmoaeHb! TpeboBanus 6e30nacHOCTH B
coorserctBuH ¢ ['OCT 12.3.019-80.

4.2 Bo n30exaHue HeCUaCTHOIO CIy4as H A/ NpeAylpexIeHHs I0BPEKACHHS aHaIH3aTopa
Heo0x0auMO 00ecneYuTh BHITOJHEHHE CIEAYIOMUX TpeOOBaHMH:

- 10ICOEIHHEHHE AHATM3AaTOPa K CETH JOJDKHO IIPOH3BOIMTLCS € MOMOLIBIO CETEBOro Kades u3
KOMILIEKTa;

- 3a3eMJICHHE QaHATH3aTOPa H CPE/ICTB [MOBEPKH JA0JKHO IIPOH3BOAMTLCSH MMOCPEACTBOM
3a3eMIIAI0LIMX KOHTAKTOB CETeBBIX Kabeneii:

- IPUCOEIMHEHHS aHaIu3aTopa U 000py10BaHHUS ClIE/lyeT BBIIIOJIHATE PH OTK/IIOYEHHBIX BXOJ1aX H
BBIXO0/IaX (OTCYTCTBHH HAIIPSHKEHHUS HA pa3beMax);

- 3ampelaeTcs MNoAaBarh Ha BXOJ aHAIH3aTOpa CHIHAI C YPOBHEM, IPEBBIMIAOIIHM MaKCHMAIBHO
JOMYCKaeMOoe 3HaueHHUe,;

- 3anpemaercs paboTaTh ¢ aHATM3AaTOPOM IIPH CHATHIX KPBIIIKAX HIIH MaHEJsX;

- 3anpemaercs paboTarh ¢ aHATH3ATOPOM B YCIOBUAX TEMIIEPATYPhI M BIIAXKHOCTH, BBIXOJAIIMX 32
npeaensl paboyero Iuana3oHa, a TakyKe NPH HAJTMYHH B BO3yXe B3PHIBOONACHBIX BEIIECTB;

- 3anpemniaercs paboTaTh ¢ aHAJIW3ATOPOM B CiTydae 0OHApyKEHHUs ero MOBPEK/ICHHUS.

5 YCJIOBHSI OKPYKAIOIIEN CPE/BI ITIPU IIOBEPKE
[pu npoBe/IeHHH TIOBEPKH J0/DKHBI COOMIONATHCSA CIIEIYIOIIHE YCIOBHS OKPYIKAIOMIEH CPe/Ibl:
- Temmepatypa Bo3jiyxa (23 +5) °C, OTHOCHTeNbHas BIaKHOCTB Bo3yxa ot 30 1o 70 %;
- armoceproe nasneHue ot 84 1o 106.7 kPa.

6 BHEIIITHHI OCMOTP U IOArOTOBKA K IIOBEPKE

6.1 Buemnnii ocmoTp

6.1.1 [1pu npoBeieHHH BHELIHErO OCMOTPA IIPOBEPAIOTCS:

- YHCTOTA U HCIIPABHOCTH Pa3beMOB, OTCYTCTBHE MEXaHHUYECKHX ITOBPEKICHHH KOpITyca H
ocnabneHus KpelleHHs 3J1eMEHTOB aHaIM3aTopa;

- COXPaHHOCTH OPraHOB YNPaBIEHHs, YETKOCTh QHKCALIMH HX MOJIOKEHHIA;

- IPaBHJIBHOCTh MAPKHPOBKH M KOMIUIEKTHOCTD aHAIM3aTopa.

6.1.2 Tlpu Hanmuuuu neeKTOB MM NOBPEKICHHUI, NPENATCTBYIOIIMX HOPMAIbHOM SKCILUTyaTallHy
TIOBEPAEMOr0 aHAM3aTopa, Ero HaNpaB/IfsioT B CEPBHCHBIN LIEHTP [UIS PEMOHTA.

6.2 IloaroroBka K nosepke

6.2.1 Ilepex HayanoM paboTEI CIEAYET H3YYHTh PYKOBOACTBO MO IKCILIyaTallHH aHAIW3aTOopa, a
TAK)Ke PYKOBOJCTBA M0 IKCIUTyaTallMH NPHMEHAEMBIX CPECTB MOBEPKH.

6.2.3 IloacoeIMHUTD AaHATM3ATOP K CPE/ICTBA NOBEPKH K ceTH anekTponutanus 220 V; 50 Hz.

BK/IIOYATH MHTAHHE AHAIH3ATOPA U CPECTB MIOBEPKH.

Ilepen HayanoM BBHINOJNIHEHHs ONEpALIMil CPE/ICTBA MOBEPKH M aHAM3ATOP J0JIKHEI OBITH
BbIJIEPXKaHbl BO BKJIIOYCHHOM COCTOSHHH B COOTBETCTBHH C YKa3aHHSMH PYKOBOJCTB I10 3KCIUTyaTalliy.
MuHuManbHOE BpeMs nporpesa aHanu3aropa 30 MHHYT.

| MS2090A/MI1-2019 | Metoauka noeepku | crp.3m3ll |




7 NPOBEJEHHUE ITOBEPKH

O0mue yka3aHus M0 MPOBeAEHHIO NOBEPKH

B [Iponecce BBINOJHEHHA onepaum‘fl PE3yJIbTAThl JOJIKHBI YKIIAAbIBATHECA B IMPEIACIIbl J0ITYCKACMBbIX
3Ha‘{eHHﬁ, KOTOpPBIC YKa3aHbl B Taﬁﬂ}ﬂla)( HaCTOANIEro pasaeia IOKyMeHTa.

Ilpy monyyeHMH OTpHIATE/IBHBIX PE3YJIbTATOB MO KakoH-THOO omepauud HeoOXOJHMO MOBTOPHTH
onepauuio. Ilpu moBTOpHOM OTpHLIATENHLHOM pe3ylbTaTe aHAIM3AaTOp ClIeyeT HAalpaBHTh B CEPBUCHBINH
LEHTP U3rOTOBUTEIS ISl IIPOBE/ICHUS PEryJIHPOBKH H/HIIH PEMOHTA.

7.1 OnpobGoBanue u naeHTHPHKALHS

7.1.1 Boiitu B Mento SYSTEM (“=” Beepxy cneBa), BeiOpate SYSTEM INFORMATION.

7.1.2 TlpoBepuTh HACHTH()UKANHMOHHYIO HHPOPMALHIO:

Model Number: MS2090A

Options: namuyre onuuu 0031 (GPS) 1 ycranoBneHHYI0 YacTOTHYIO oniuio 07xx

Serial Number: npoBepuTh coBna/ieHHe ¢ 3aBOJACKMM HOMEPOM Ha IIHJIbJAMKE 3a/JHEH NaHETH
Package Version: Bepcust no/mkHa ObITh He Hike V2019.6.1

7.1.3 Boiitu B Mmento MODE (Bropas knasuiua Beepxy cnesa), Beiopate SPECTRUM ANALYZER.

Tpu BeINOIHEHHH AeiicTBHil 10 myHKTaMm 7.1.1 — 7.1.3 He nomkHO GbITh coobmenui 06 ommOKax.

7.2 Onpenesienne yepeIHeHHOr0 YPOBHA cOOCTBEHHBIX IYMOB

7.2.1 YcranoBuTh Ha passeM “RF In™ ananmu3saropa cornacoBanHyo Harpy3ky 50 £, ucnonb3ys npu
HEOOXOJIMMOCTH COOTBETCTBYIOLIHH ajanTep:

- tun N s mozienieit ¢ omuueit 0709, 0714, 0720

- tun K s mopeneii ¢ omueii 0726, 0732, 0743

7.2.2 BBINOAHHTD YCTAHOBKH:

PRESET: PRESET MODE

SWEEP: CONTINUOUS, POINTS 1000

TRACE, DETECTOR TYPE RMS/Avg

AMPLITUDE, AUTO ATTEN Off, ATTEN LEVEL 0 dB

PRE AMP Off, REF LEVEL =20 dBm

BANDWITDH: AUTO RBW Off, AUTO VBW Off, VBW TYPE Logarifmic
MARKER, MARKER FUNCTION: Noise

7.2.3 BBecTH 3Ha4YEHHA MOJIOCHI TPONMYCKAHHS H MOJIOCH! orudaronei:
BANDWITDH: RBW 1 MHz, VBW 1 kHz

7.2.4 YcTaHOBUTH KOHEYHYIO W HA4aJIbHYIO YacTOTY B COOTBETCTBHH ¢ Tabnuuei 7.2:
FREQ SPAN: STOP FREQUENCY, START FREQUENCY

7.2.5 HaiiTn MUK CHrHasIa Ha NTYMOBO#i IOPOKKE H 3alicaTh ero B crosder 3 tabauus 7.2:
MARKER, PEAK SEARCH «, PEAK SEARCH

7.2.6 BpinonHUTh AeHcTBUSA 10 MyHKTaMm 7.2.4, 7.2.5 U1 BceX MHTEPBANIOB YaCTOTHI, YKa3aHHBIX B
TalJuiie 7.2, ¢ y4eTOM YaCTOTHOM OIUNK MOBEPAEMOro aHAIH3aTopa.

7.2.7 AKTHBMpPOBATh Ha aHAJIM3aTOPE NPEIBAPHTEIIbHEIN YCHIUTEb H H3MEHHTD OMOPHBIHA YPOBEHB:
AMPLITUDE, PRE AMP On, REF LEVEL =50 dBm

7.2.8 BpInonHuTh neicTBHA 10 nyHKTaM 7.2.4 — 7.2.6 /U1 pexuMa NpeIBapuTeIbHOTO YCHIHTEIIS.
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Tabnuua 7.2 — YcepeiHeHHBIH YpOBEHb COOCTBEHHBIX 1IYMOB

Hauanbuas yacrora Koneunas uacrora H3mepennoe 3uauenne Bepxuuii npexen
o630pa o030pa YPOBHS IIYMOB, JA0MYCKaeMbIX
(Start Freq) (Stop Freq) dBm/Hz snavennii, dBm/Hz
1 2 3 4
Oe3 npeaycuautens (Preamp Off)

10 MHz 4 GHz —145
4 GHz 9 GHz -142
9 GHz 14 GHz —-136
14 GHz 20 GHz —138
20 GHz 26.5 GHz -135

26.5 GHz 32 GHz —-135
32 GHz 43.5 GHz -135

¢ npeaycuauteneM (Preamp On)

10 MHz 4 GHz -161
4 GHz 9 GHz -159
9 GHz 14 GHz —-156
14 GHz 20 GHz —156
20 GHz 26.5 GHz —-154

26.5 GHz 32 GHz —-154
32 GHz 43.5 GHz —-152

7.3 OnpeaesieHHe NOTPeMIHOCTH H3MEPEHHS YaCTOThI

7.3.1 BbINOJIHHTE COETHHEHHU:

- coenHUTH Kadenem BNC(m-m) Bexoza “10 MHz” crannapTa 4acTOThI € BXOJOM CHHXPOHH3AIHH
“Ref In” reneparopa curuanos Ne 1 n yGeauTsCcs B TOM, UTO FeHEpATOp IEPeLLeN B PXKHM BHEIIHEH
CHHXPOHH3AIIHH, TIPH HEOOXOMMMOCTH BBITIONHHTH COOTBETCTBYIOLLYIO HACTPOHKY;

- HCMIOJIB3Y S COOTBETCTBYIOIIMI Kabenb (M ananTep NpH HEOOXOIUMOCTH), COCIMHHTE BBIXO/T “RF
Out” reneparopa curHanoB CBY Ne 1 ¢ Bxonom “RF In” ananusaropa.

7.3.2 YcTaHOBUTH Ha reneparope yposeHb —10 dBm u yacrory 1 GHz.

7.3.3 BbINOMHHUTE HA aHAJIM3aTOPE YCTAHOBKH!
PRESET: PRESET MODE

SWEEP: CONTINUOUS, POINTS 1000
TRACE, DETECTOR TYPE RMS/Avg

AMPLITUDE, AUTO ATTEN On, PRE AMP Off, REF LEVEL 0 dBm

FREQ SPAN: CENTER FREQUENCY 1 GHz, SPAN 200 Hz
BANDWITDH: AUTO RBW Off, RBW 20 Hz, AUTO VBW Off, VBW 3 Hz
MARKER, PEAK SEARCH «, PEAK SEARCH

7.3.4 3anucarth M3MepeHHOE 3HaYeHHe 9acToThl B crosben 3 Tabmuus! 7.3.

Tabmuua 7.3 — Ilory

CITHOCTH H3MEPEHHS 4aCTOThI

YeranosiaenHoe Huzkunii npegen Bepxuuii npexen
H3mepenHoe 3navuenune
3HAYEHHE YACTOThI, JA0MyCKAeMbIX GHz A0MYCKAEMBbIX
GHz snaqennii, GHz R 3navennii, GHz
! 2 3 4
1.000 000 000 1.000 000 000 — AF 1.000 000 000 + AF

AF = F+(8g + N'd4), N — okpyrnesHoe B 00JIBLIYIO CTOPOHY KOJIMYECTBO JIET CO JHS BBIMYCKA WIH
rnocjeaHe# 3aBOICKOH MOACTPOHKH, &g = 0,3 10, oA=0,1" 10
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7.4 OnpenesieHne NOrPenIHOCTH H3MepPeHHs 4acToThI s onuuu 0031
7.4.1 BBINONHUTL COe/IMHEHHS M YCTAHOBKH NO MyHKTam 7.3.1 — 7.3.3.

7.4.2 Tloacoenuuuts auteHHy GPS u3 kommiexTa ananusatopa K passemy “GPS”, ucnons3sys npu
HeoOXoauMOoCTH yutHHsIoIHi kabens SMA u apantep.

YcraHOBHTE aHanU3aTop BOIH3H OKHA NOMEIEeHHs TaK, YTOOB! aHTEHHA OblIa B 30HE NpHeMa
CHTHAJIOB OT CITyTHHKOB cucteMbl GPS.

7.4.3 Haxarb Ha ananusatope kinasuiny SYSTEM (“=" Beepxy cnesa), Bbiopate SETTINGS, GPS.

Axtuuposats ¢pyukumo GPS/GNSS.

JIokKnaThes yCTAHOB/ICHHS IPUEMa CHTHATIA, [IPH 9TOM Yepe3 HEeCKOJIbKO MHHYT B okHe GPS
nomkHa otobpa3uTecsa ueauKamus “Good Fix”.

7.4.4 Benkaate 30 MuayT U1 cTabuinsanun. HaliT nuk curaana:
MARKER, PEAK SEARCH «, PEAK SEARCH
3anucarh H3MEPEHHOE 3HAUYEHHE YacTOThl B cTonnben 2 Tabnuusl 7.4.

7.4.5 OtcoenunuTts anteHny GPS ot pasbema “GPS”, yepe3 HeckoIbko MUHYT HHAMKaTop FREQ
REFERENCE B Menio STATUS (B KoJI0HKe clieBa BHH3Y) JOJDKeH nepeiiti B coctosHue Int Std Accy.

7.4.6 Bepknate 30 munyT. HaiiTu nuk curxana:
MARKER, PEAK SEARCH
3amucaTh H3MEPEHHOE 3HAYEHHE YacTOThI B cTos0en 3 Tabnuupt 7.4.

Tabnuna 7.4 — [TorpemsocTs W3MepeHus YacToThbl s onuu 0031
YcranosJieHHOE Huxuuii npeaen " Bepxunii npeae
3HAYEHHe YACTOThI, 0MYCKAEMbIX e = I0NYCKAEMbIX
GHz snauennii, GHz sacron, Gz suavennii, GHz
1 2 3 3
nocse noakmoveHus anteHHsl GPS
1.000 000 000 | 0.999 999975 | | 1.000 000 025
nocsie oTKIoYeHus anTeHHsl GPS
1.000 000 000 | 0.999 999950 | | 1.000 000 050

7.5 Onpenenenue ypoBHs Ga3oBbIX IIyMOB

7.5.1 BINONHHUTEL COEHHEHHS:

- coequuuTh Kabenem BNC(m-m) Beixox “10 MHz” ctannapTa 4acTOTBI ¢ BXOJIOM CHHXPOHH3AlHH
“Ref In” reneparopa curaanos CBY Ne | i yGeUThCs B TOM, YTO F€HEPATOP NEPELe/ B PEKUM BHEIIHEH
CHHXPOHHM3AIIMH, IPH HEOOXOIMMOCTH BBINOJIHHTE COOTBETCTBYIOLLYIO HACTPOHKY:

- coenuHUTb Kabenem BNC(m)-SMB(f) Beixoa “10 MHz” cranaapra 4acTOThI C BXOAOM
cunxponnsamuu “Ref In” anamusaropa u yGemntbes B ToM, uto B MeHio STATUS (B kosioHKe c/ieBa BHH3Y)
otobpasuiock cocrosine FREQ REFERENCE External;

- HCTIOMB3Y$ COOTBETCTBYIONIHMIA Kabenb (1 agantep pu HeOOXOIHMOCTH ), COeIMHHTE BBIX0A “RF
Out” reneparopa curaaio CBY Ne 1 ¢ Bxozom “RF In” ananusaropa.

7.5.2 YCTaHOBHTH Ha reHepaTope CUrHasoB ypoBeHb —2 dBm u wactoty 1 GHz.

7.5.3 BBINOAHUTH HA aHAJIM3ATOPE YCTAHOBKH:

PRESET: PRESET MODE

SWEEP: CONTINUOUS, POINTS 1000

TRACE, DETECTOR TYPE Peak, TYPE: AVERAGE, AVERAGES 20
AMPLITUDE, REF LEVEL 0 dBm, AUTO ATTEN On
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7.5.4 YcTaHOBHTh Ha aHA/IM3ATOPE YaCTOTHBIE TAPAMETPhI, KaK yKa3aHo B cTonbuax 1 — 3 tab/uisl
7.5 ¥ HaliTH MUK CUTHANA:

MARKER, PEAK SEARCH «, PEAK SEARCH

7.5.5 Boiiti B ocHoBHOe MeHI0 PEAK SEARCH « 1 BBectt MODE Delta.
Bsectu B Menro MARKER orcrpoiiky yactotsl AF (FREQUENCY), kak yka3ano B ctonbue 4
tabnuusl 7.5. 3adukcuporats orcyer M1A2.

7.5.6 BeruncnnTh 3HaueHHe YpoBHS (a3oBeix mymoB Py mo ¢opmyie
Pn =MI1A2 - 30 dB nns orerpoiiku yactotsl AF = 10 kHz
3anucath 3Ha4eHHe YpoBHS (a30BbIX myMoB Py B ctonben 6 Tabnumsr 7.5.

7.5.7 Beectu MODE Normal u BepuyThest B ocHoBHOe MeHI0 PEAK SEARCH.

7.5.8 BeInonHsTe AeHCcTBHA MO yHKTaM 7.5.4 — 7.5.7 ans ocTalnbHBIX 3HAYEHHH YaCTOTHBIX
napameTpoB, YKa3aHHbIX B cTosiduax 1 — 3 tabnuusr 7.5.
Beiuncaste 3HaYeHns ypoBHs da3oBbix 1ymMoB Py no gopmynam
Py = M1A2 — 40 dB mwis orctpoiiku yactots AF = 100 kHz
Py = MI1A2 - 50 dB nns orcrpoiiku yactotel AF = 1 MHz
Py =MI1A2 - 60 dB nns orctpoiiku yactotsl AF = 10 MHz

3anuchIBaTh 3HaUeHHs YPOBHS (a30BbIX myMoB Py B cronfen 5 tabmumm! 7.5.

Tabiuna 7.5 — YpoBeHs (pa30BbIX 1IYMOB

LlenTpanbuas Monoca Monoca Orcrpoiika oT H3mepennoe Bepxumnii npeaen
4acToTa O6sopa —— HEHTPAJIbHOH | 3HAYeHHe YPOBHHA J0ONYCKAEMOro
(Center Freq), W/ VBW) gactorel AF | ¢a3zoBeIx mymoB ypoBus ¢a3oBbIX
GHz (Span) (e (Frequency) Py, dBc/Hz mymos, dBe/Hz
1 2 3 4 5 6
1.000 005 20 kHz 1 kHz/3 Hz 10 kHz -102
1.000 05 200 kHz 10 kHz /30 Hz 100 kHz -106
1.000 5 2 MHz 100 kHz/ 300 Hz 1 MHz 111
1.005 20 MHz 1 MHz / 3 kHz 10 MHz —-123

7.6 Onpenenenne NOrpemIHOCTH H3MEPEHHS YPOBHSI MOIHOCTH HA HH3KHX 4acTOTaX

7.6.1 Coeunnth kabenem BNC passem BNC+ reneparopa curnanoB HY ¢ sxozom “RF In”
aHAIM3aTOPa, MCIOJIBb3Ysl COOTBETCTBYIOLHH ajianTep.

7.6.2 YcTaHoBHTH Ha reHepartope curaanos dactoty 10 kHz u yposens —10 dBm.

7.6.3 BEINONHUTH Ha aHAJIW3aTOPE YCTAaHOBKH:

PRESET: PRESET MODE

SWEEP: CONTINUOUS, POINTS 1000

TRACE, DETECTOR TYPE Peak

AMPLITUDE, PRE AMP Off, REF LEVEL 0 dBm, AUTO ATTEN Off, ATTEN LEVEL 10 dB
FREQ SPAN: CENTER FREQUENCY 10 kHz, SPAN 10 kHz

BANDWITDH: AUTO RBW Off, RBW 1 kHz, AUTO VBW Off, VBW 10 Hz

7.6.4 HaiiTi Ha aHanu3aTope [HK CHrHaja:
MARKER, PEAK SEARCH «, PEAK SEARCH
3anucaTh H3MEPEHHOE MapKepoM 3HaueHHe B cronden 4 Tabnuibl 7.6.

7.6.5 YcraHaBMBaTh Ha reHepaTope 3HAYeHHs YPOBHS H 4acTOTHI, yKa3aHHbIe B ctobnax 1 u 2
Tabnuiel 7.6, BBOOUTH COOTBETCTBYIOIIHE 3Ha4YeHHs LeHTpansHOoM YacToTel CENTER FREQUENCY na
aHaH3aTope, U BIMOJIHATH JeHCTBUA N0 MyHKTY 7.6.4.
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7.6.6 YcranoBuTh Ha reneparope curnanos yactoty 10 kHz u yposens —50 dBm.

7.6.7 BK1OYMTh HA aHATH3ATOPE MPEeIBAPHTENBHBIN YCHIHTE b, CIENAB YCTAHOBKH:

AMPLITUDE, PRE AMP On, REF LEVEL —40 dBm, AUTO ATTEN Off, ATTEN LEVEL 0 dB

MARKER, PEAK SEARCH

7.6.8 HaiiTi Ha aHanu3aTope MUK CHrHAIA:
MARKER, PEAK SEARCH «, PEAK SEARCH
3anucaTh H3MEpEHHOE MapKepoM 3HaueHue B cTonden 4 Tabuuubi 7.6.

7.6.9 BemmonHuTE AeficTBUS 10 MyHKTY 7.6.5 s vactotsl 10 kHz u ypoBus —50 dBm.

Tabnuua 7.6 — [lorpemsocTh H3MEpeHHs YPOBHS MOIITHOCTH HAa HH3KHX 4acTOTax

YcranoBku reneparopa Huxani npexen Hsmepenmoe Bepxunii npeae
J0IyCKAEMBIX J0IyCKAEMBIX
Yacrora, kHz Yposens, dBm 3navennii, dBm 3naenne, dBm spavenuii, dBm
/ 2 3 4 2]
6e3 npeaycuautens (Preamp Off)
-10 -11.30 -8.70
10 —20 -21.30 -18.70
-30 -31.30 -28.70
-10 -11.30 -8.70
100 —20 -21.30 -18.70
—30 -31.30 -28.70
¢ npeaycunuteneM (Preamp On)
10 =50 —51.30 —48.70
100 -50 -51.30 —48.70

7.7 OnpenesieHHe NOrPemIHOCTH H3MePeHHs YPOBHSA MOIIHOCTH HA BBICOKHX 4acTOTAX

7.7.1 TloaroToBuTsk K paboTe BaTT™METp moriomaemMoil MomuocTH CBY, BBIMOIHATE YCTAaHOBKY
HYJISi, BBECTH KOJIMYECTBO yCpeJAHEeHHH 64.

7.7.2 BINOAHKUTH COEIMHEHHs CTaHIapTa YacTOThI C BXOAaMH CHHXPOHH3AIlHH FeHepaTopa 1
MOBEPSEMOro aHaIW3aTopa:

- coequHHUTh KabeneM BNC(m-m) Beixoa “10 MHz” ctannapra 4acToThl ¢ BXO/IOM CHHXPOHH3AIMH
“Ref In” reneparopa curaanos CBY Ne | u yGeaurbes B TOM, 4TO FeHepaTop Mepele] B pekHM BHEIIHe#H
CHHXPOHH3AIIHH, TIPH HEOOXOAMMOCTH BBINIOTHUTH COOTBETCTBYIOLIYIO HACTPOHKY;

- coeuuuTh Kabenem BNC(m)-SMB(f) Beixon “10 MHZ” cranaapra 4acToThl ¢ BXOJOM
cunxponusauun “Ref In” ananusaropa u ydemutses B ToM, uto B MeHi0 STATUS (B kosioHKe criesa
BHH3Y) otoOpasunock coctosane FREQ REFERENCE External.

7.7.3 Bemonuuts coequnerus B CBY tpakre, Hecnonb3ys JeauTeNlb MOLIHOCTH, KadenH | ananTtepsl
(npu HeoOXOAMMOCTH) B COOTBETCTBHH € YaCTOTHOH ONIMell ananu3aropa:

- IPHCOEIMHHUTD OJTHO U3 BBIXOAHBIX IJIEY JETHTENS MOLIHOCTH HENOCPEACTBEHHO K BXOJHOMY
pazvemy “RF In” amamm3zaropa;

- IPHCOEMHHUTBH KO BTOPOMY BBIXOJIHOMY IJIedy JeTMTeNlsi MOILIHOCTH pa3beM BaTTMETpa
nornoinaeMoi Momuocty CBY;

- coenunuTh Kabenem CBY seixoa “RF Out™ reneparopa ¢ BXOZHBIM IJICYOM JIETHTEIIS MOIIHOCTH.

7.7.4 YcranoBuTh Ha reHeparope yactoty 50 MHz u yposens —4 dBm.
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7.7.5 BBINONHATH HAa QHATH3aTOPE YCTAHOBKH:
PRESET: PRESET MODE

SWEEP: CONTINUOUS, POINTS 1000

TRACE, DETECTOR TYPE Peak

AMPLITUDE, PRE AMP Off, REF LEVEL 0 dBm, AUTO ATTEN Off, ATTEN LEVEL 10 dB
FREQ SPAN: CENTER FREQUENCY 50 MHz, SPAN 10 kHz
BANDWITDH: AUTO RBW Off, RBW 1 kHz, AUTO VBW Off, VBW 10 Hz

7.7.6 BBecTH Ha BaTTMETpE YacTOTY, PaBHYIO YaCTOTE NeHEpPaTOpa H LEHTPAIbHOM 4YacToTe
aHaTM3aTOPa, MOJCTPOUTH YPOBEHb HE FeHepaTope TaK, YToObl OTCYET BaTTMETPa ObLI paBEH 3HAYCHHIO,
ykasaHHOMY B ctosibue 2 tabmuusl 7.7 ¢ oTkiaoHeHHeM He 6onee £0.03 dB.

7.7.7 HaiiTi Ha aHanM3aTope MUK CHrHala:
MARKER, PEAK SEARCH «, PEAK SEARCH
3anucaTh H3MEPEHHOE MApKepOM 3HadeHHe B cTosnben 4 Tabnuust 7.7.

Ta6muua 7.7 — [lorpemHOCTh H3MEPEHHS YPOBHS MOIIHOCTH Ha BBICOKHX JacTOTax

o Huxuuii npexen Hescotinos Bepxumuii npeae
Yacrora NS TN WD [ONyCKAEMBIX P J0NyCKAEMBIX
el suavennii, dBm sausaie, ] suavennii, dBm
/| 2 3 4 5
6e3 npexycunutens (Preamp Off)
-10 —-11.30 -8.70
50 MHz -20 -21.30 -18.70
=30 -31.30 -28.70
-10 -11.30 -8.70
8 GHz —20 -21.30 -18.70
=30 —31.30 -28.70
-10 -11.30 —8.70
13 GHz —20 -21.30 —-18.70
-30 -31.30 —-28.70
-10 -11.30 —8.70
18 GHz 20 -21.30 -18.70
-30 -31.30 -28.70
-10 —-11.80 -8.20
25 GHz —20 -21.80 -18.20
=30 -31.80 -28.20
-10 -11.80 -8.20
31 GHz —20 —21.80 -18.20
-30 —31.80 -28.20
-10 -11.80 —8.20
40 GHz —20 -21.80 -18.20
=30 —-31.80 -28.20
¢ npexycunuteneM (Preamp On)
50 MHz -50 —51.30 —48.70
8 GHz —50 -51.30 —48.70
13 GHz =50 -51.30 —48.70
18 GHz 50 -51.30 —48.70
25 GHz —50 —51.80 —48.20
31 GHz =50 —51.80 —48.20
40 GHz =50 —51.80 —48.20
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7.7.8 BBoauTh OCTalIbHbIE 3HAYEHHS YACTOThI HA TeHEPaToOpe, BATTMETPE H IIEHTPATLHOM YaCTOTHI
CENTER FREQUENCY Ha anaim3artope, ykazaHHsle B cron6ue 1 tabimnust 7.7, ¢ y4eToM 4acTOTHOM
OITILMH NOBEPAEMOT0 aHATH3ATOPA.

YcraHaBnuBaTh YpOBeHb Ha FeHepaTope Tak, 4To0bl OTCYET BaTTMETpa Obll paBeH 3HAYEHUSM,
yKa3aHHbIM B cTo0Ue 2 Tabnune! 7.7 4018 JaHHOM YacTOTHIL.

Bemonuats aefictus no nyHkry 7.7.7.

7.7.9 AKTMBHpOBATH Ha AHATH3ATOPE MPE/IBAPUTENIBHbIN YCHIMTEIb H H3MEHUTD OTIOPHBIH YPOBEHb:
AMPLITUDE, PRE AMP On, REF LEVEL 40 dBm, ATTEN LEVEL 0 dB

7.7.10 BBoauTh 3HauUeHHs 4aCTOTHI HA FreHepaTope, BaTT™MeTpe U LeHTpanbHoil yactotel CENTER
FREQUENCY na ananusarope, yka3aHHble B cTon0ue 1 Tabnuusl 7.7, ¢ y4eTOM YaCTOTHOH OMLIMH
MOBEPAEMOro aHaIM3aTopa.

YcranaBiuBaTh ypoBeHb Ha FeHEpaTOpE TaK, YTOObI OTCUET BaTTMETPa ObLI paBeH 3HAYEHUAM,
yKa3zaHHbIM B cTon0ue 2 Tabnuiel 7.7 Ui JaHHOH 4acTOTHL

BrInonHATe neficTBUA 1o nyHKTY 7.7.7.

7.8 Onpenesienne ypoBHsi HHTePMOIY ISIIHOHHBIX HECKAKeHHIT 3-r0 mopsaka

7.8.1 BRINOMHUTE COEIMHEHHS CTaHJapTa YacTOTHI ¢ BXOJaMH CHHXPOHH3ALHH 'eHePaTOPOB H
MOBEPAEMOro aHAIH3aTOpa:

- coeuHUTD Kabenem BNC(m-m) Beixoa “10 MHz” ctangapTa 4acToOThl ¢ BXOJIOM CHHXPOHH3AIMH
“Ref In” reneparopa curnanos CBY Ne 1 i yGeuThCs B TOM, 4TO FeHEpaTop IEPENIE)l B PEXKHM BHEIIHEH
CHHXPOHH3ALIMH, IPH HEOOXOANMOCTH BBINOJIHHTH COOTBETCTBYIOILYIO HACTPOHKY:;

- coequHUTH Kabenem BNC(m-m) Beixox “10 MHz” ctanaapTa 4acTOTEI ¢ BXO/IOM CHHXPOHH3ALIHH
“Ref In” reneparopa curnaios CBY Ne 2 i yOeanThes B TOM, 4TO F€HEpaTOp MEpemies B peXHM BHELIHEH
CHHXPOHH3ALHH, IPH HEOOXOIMMOCTH BbIIIOIHHTL COOTBETCTBYIOILYIO HACTPOHKY;

- coenuuuTh Kabenem BNC(m)-SMB(f) Beixoa “10 MHZ” ctanaapra 4acToThl € BXOIOM
cunxponusauuu “Ref In” ananmusaropa u ybenutses B ToM, 9to B MeHI0 STATUS (B KoJIOHKE ClieBa
BHU3Y) oToOpasunock coctosaue FREQ REFERENCE External.

7.8.2 BeimonuuTs coenunerus B CBY TpakTe, HCoNb3ys JAeIHTeNIb MOIIHOCTH, Kabenu U axanTtepbl
(mpu HeOOXOIMMOCTH) B COOTBETCTBHH C YaCTOTHOM OMIIHEH aHAIM3aTopa:

- NIPHCOEIHHUTH BXOIHOE ILIEYO JIETHTENS MOIIHOCTH K BXOHOMY pasbeMy “RF In” ananusaropa;

- coeHUTB Kabenem CBY 01HO 3 BRIXOJHBIX IUIeY eJIMTeNs MOIHOCTH ¢ BbixonoM “RF Out”
rereparopa curaanos CBY Ne 1;

- coennHUTb Kabenem CBY BTOpoe BLIXOIHOE ILIEYO AeHTeNs MOIIHOCTH ¢ BhiXxoaoM “RF Out”™
reneparopa curaanoB CBY Ne 2.

7.8.3 YcranoBuTs Ha reHeparopax Ne 1 u Ne 2 yposens —13 dBm.
Ycranosuts Ha reHeparope Ne 1 wactoty F1 = 2399 MHz.
YcranoBuTh Ha rereparope Ne 1 wactory F2 = 2401 MHz.

7.8.4 BbINOTHUTL HA AHAJTH3ATOPE YCTAHOBKH:

PRESET: PRESET MODE

SWEEP: CONTINUOUS, POINTS 1000

TRACE, DETECTOR TYPE RMS/Avg, TYPE: AVERAGE, AVERAGES 10

AMPLITUDE, PRE AMP Off, REF LEVEL -15 dBm, AUTO ATTEN Off, ATTEN LEVEL 0 dB
FREQ SPAN: CENTER FREQUENCY 2400 MHz, SPAN 6 MHz

BANDWITDH: AUTO RBW Off, RBW 10 kHz, AUTO VBW Off, VBW 10 Hz
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7.8.5 HaiiTn Ha aHa;mM3aTope MUK CHTHAIA:

MARKER, PEAK SEARCH «, PEAK SEARCH

TTo/ICTPOHTH YPOBEHD Ha COOTBETCTBYIOIIEM IEHEPATOPE CHIHAIOB TaK, YTOOBI OTCUET MapKepa ObL
pasex Pin =—(20 £0.1) dBm.

Iepemectuts Mapkep (BBoxoM ¢ynkumit NEXT PEAK RIGHT, NEXT PEAK LEFT) na nuk

CHTHANa OT JPYroro FeHEpaTopa M MOACTPOHTE Ha 3TOM IeHepaTope ypPOBEHb TaK, YTOOBI 0TCHET MapKepa
Ob11 paBen Pin =—20 £0.1) dBm.

7.8.6 TToMecTHTh MapKep Ha MUK GONBIIETO K3 CHIHAIOB HHTEPMOJTY JISLIMH, ECIIH OH HAaOJO1aeTC.
Curaanbl HHTEPMOJLYJISIIIAH MOTYT HaOI01aThCA Ha KOMOMHAIIMOHHBIX YacTOTAX:

[(2F1 —F2)] =2398 MHz

[(2F2 - F1)] =2402 MHz

7.8.7 3adukcupoBath OTCHET Mapkepa Kak M
BbIYHC/IHTD YPOBEHb HHTEPMO/Ly ISLMOHHBIX HCKaKeHHH 3-ro nopsaka Im no gopmyiie

Im=M —Pin
Hanpumep: oTc4eT mapkepa Ha nuke O0NbLIEro U3 CUrHanos UHTEPMOAYNALMK M =-92 dBm.
Pin = —20 dBm. Torga Im = [-92 —(-20)] = -72 dBc.
3anucarh H3MEPEHHOE 3HAYEHHE HHTEPMO/LY IAIMOHHBIX HCKAKEHHIT 3-ro nops/iKa B tabnuny 7.8.
EC/IH CHrHAZIOB HHTEPMOIY/IALIHHA He HaO/I0aeTcs, C/IeNaTh 3aluCh «He 0OHAPYXKEHOY.

Ta6nmna 7.8 — YpoBeHb HHTEPMO/IY ISIHOHHBIX HCKAKEHHH 3-I0 nopska
H3mepenHoe 3Ha4eHHe YPOBHS
HHTEPMOAYASNHOHHBIX HCKAKEHH I
3-ro nopsiaka

Bepxunii npejen qonyckaemoro
3navenns, dBc

—68

MpuMeyaH1e: MUHUManbHOe A0MYCKaeMoe 3Ha4YeHUe TOUKkU nepeceyeHus
3-ro nopaaka TOl(min) = Pin — Im/2 = [-20 — (-68/2)] = +14 dBm

IMOBEPKA 3ABEPUHIEHA

8 O®OPMJIEHUE PE3VJIbTATOB ITIOBEPKH

8.1 IIpoToko. noBepKH

[IpH BHITIOHEHUH ONEpaLKii TOBEPKH 0(OPMIISLETCS POTOKOT B POH3BOIBHON dbopme.
B npoTOKOJIE MOBEPKH pa3peluaeTcs IPHBECTH KaYeCTBEHHBIE Pe3Y/IbTaThl H3MEPEHHH O
COOTBETCTBHH METPOJIOIHYECKHX XapaKTEPHCTHK J0IYCKaeMbIM 3HaUCHHUAM.

8.2 CBHeTe/ILCTBO 0 MOBEPKe H 3HAK MOBEPKH

[lpy TONOXHTENBHBIX Pe3y/bTaTax MOBEPKH BBIIACTCS CBHIACTENBCTBO O IOBEPKE H HAHOCHTCA
3HAK N0BEpKH B cooTBeTcTBUH ¢ [Tprkasom Musnpomropra Poccuu Ne 1815 ot 02.07.2015 1.

8.3 U3Bemenune 0 HENMPUIOAHOCTH

[Ipy OTpHUATE/IBHBIX Pe3y/bTaTax MOBEPKH, BBISBJCHHBIX MPH BHEUIHEM OCMOTpE, ONPOOOBaHUMH
HJIK BBITOJTHEHHH onepaum‘fl NOBEPKH, BbIJACTCA H3BCUICHHC O HECMNPHIOJHOCTH B COOTBETCTBHH C
Ipukazom Munnpomropra Poccun Ne 1815 ot 02.07.2015 r.
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