N9040B
N9030B
N9020B
N9010B
N9000B
N8973B

KEYSIGHT

TECHNOLOGIES

Keysight Technologies
AHanmnasartopbl curHanos cepumn X

Pexxnm aHanmnaa cnekrpa
Ha npubopax:

UXA
PXA
MXA
EXA
CXA
NFA

PykoBoacTtso
Nno aKcnnyaTauuu



MpumeyaHus
© Keysight Technologies, Inc. 2015-2016

CornacHo 3akoHogaTtenbcTBy CLUA 1 mexay-
HapOAHOMY 3aKOHOAATENbCTBY MO aBTOPCKUM
npaesam, nonHoe unn 4Yactn4yHoe Bocnponsee-
[eHVe HacTosILLEero AOKyMeHTa B NtoboM Buae
1 niobbiMy cpeacTBamMu (BKIOYAA SMEKTPOHHbIE
cpeactea XpaHeHUs U n3esnevYeHna gaHHbIX

1 nepeso Ha MHOCTPAaHHbIE Fl3bIKI/I) 3anpeLieHo
6e3 npeaBapuTENbLHOrO NMCbMEHHOTO cornacus
komnaHuu Keysight Technologies, Inc.

YnomuHaHusa TOBapPHbIX 3HAKOB

ApTUKyn pykoBoAcTBa
N9060-90037RURU

MN3paHune

M3paHue 1, cbespanb 2016 .

AHHynupyeT usgaHue: sHeapb 2015 .
Ony6nukosaHo: Keysight Technologies

1400 Fountaingrove Parkway Santa Rosa,
CA 95403

MapaHTus

MATEPWAIbI B HACTOSALEM AOKYMEHTE
MPEOOCTABNAIOTCA HA YCIIOBUAX

«KAK ECTb» M MOTYT N3MEHATLCSA

B MNOCNEAYIOLWMX PEOAKLIMAX BE3
MPEOBAPUTENLHOMO YBELOMMEHMS.
KPOME TOrO, B MAKCUMAJIIbHOM OB bEME,
[OMYCKAEMOM LENCTBYIOLMM 3AKOHO-
OATENLCTBOM, KOMMAHWA KEYSIGHT
HACTOSILLMM OTKA3bIBAET B MPEAOCTA-
BNEHUN KAKUX-NIMBO FAPAHTUN, KAK SAB-
HbIX, TAK 1 MIOAPA3YMEBAEMBIX, B OTH-
OLEHWW JAHHOIO PYKOBOACTBA W JIHOB-
OV COLEPALLEMCA B HEM UHOOPMALIMN,
BKITIOYASA B TOM YUCIIE HESIBHBIE FTAPAH-
TUW TOBAPHOW MPUrOOHOCTU U NPUTO-
OHOCTW NS KOHKPETHOW LIENN. KOMIMA-
HUA KEYSIGHT HE HECET HUKAKOW OTBE-
TCTBEHHOCTW 3A OLUMBKM, A TAKKE

3A HEMPEOHAMEPEHHbIM NN KOCBEHHBIN
YUEPB, CBA3AHHBIE C JOCTABKOW, UCTO-
Nb30OBAHWEM UMW XAPAKTEPUCTUKAMM
OAHHOIO [OKYMEHTA UMW NMIOBOW COAEP-
MALLEMCSA B HEM UHOOPMALIMW. MPU HAT-
UMM MEXKOY KOMMAHUEW KEYSIGHT

1 NONBb3OBATENEM OTAENBHOMO MNCh-
MEHHOIO COIMALLEHUSA, TAPAHTUMHLIE
YCINOBWA KOTOPOIO B YACTW MPOAYKLIMN,
PACCMATPVBAEMOW B HACTOSILLEEM [JOKY-
MEHTE, MPOTUBOPEYAT MPUBEAEHHBLIM
3[ECb YCMNOBWAM, MPEVUMYLLECTBEHHYO
CUNY UMEIOT FAPAHTUMHBIE YCNOBUSA
TAKOIO OTAENLHOIO COMALLEHWS.

JInueHs3nn Ha TexHonornm

AnnapaTHoe 1 (Unu) nporpaMmmHoe obecne-
YeHue, onucbIBaeMoe B JaHHOM [OKYMEeHTe,
npefocTaBnseTcs no nuueH3un, u nioboe ero
MCMONb30BaHWE UMW KONMMPOBaHWE AoMyckaeTcs
TONbKO Ha YCMOBUSIX TakoN NNLIEH3NN.

Mpaea npaBuTENbLCTBA

lMporpammHoe obecneyeHne npeacTasnseT
coboW «kkoMMepyeckoe KOMMbIOTEPHOE NPo-
rpammMHoe obecneyeHme» cornacHo onpe-
AerneHuto aToro TepmuHa B lMpasunax 3aky-
nok ansa dpegepansHbix HYyxa FAR 2.101.

B cootBeTcTBUM C [MpaBunammn 3akynok ans
depepanbHbIX HYXa FAR 12.212 1 27.405-3,
a Takke c flononHeHunem k Npasunam 3aky-
nok ans Hyxg obopoHel DFARS 227.7202
npasuTenscTso CLUA npnobpeTtaeTt Kom-
Mepyeckoe KOMMNbITEPHOE NporpammHoe
obecneyeHne Ha Tex xe YCrnoBusX, Ha Ko-
TOpbIX 3TO NporpaMMHoe obecneyeHne
06bI4HO NpegocTaenseTcs nybnuke.
CornacHo atomy komnaHus Keysight
npepoctasngeT lNporpammHoe obecneve-
HVe 3akas4ukam u3 npasutensctea CLUA

B COOTBETCTBMU CO CBOEN CTaHAapTHON
KOMMEepPYEeCKON NULEH3Nen, KoTopas BKI0-
YeHa B cocTaB JIMLeH3MoHHOro cornatue-
HWS C KOHeYHbIM nornb3osaTtenem (End
User License Agreement, EULA); konuto
3TOro COornalleHns MOXHO HanTh Mo agpecy
http://www.keysight.com/find/sweula
JInueHawns, onpegensemas B JIMLEH3NOH-
HOM COrnaLleHnn ¢ KOHeYHbIM Monb3oBaTe-
nem (EULA), npenctaBnsieT SKCKMO3MBHbIN
Habop MNOMIHOMOYMIA, COrMacHO KOTOPbIM
npasutenscTtso CLUA moxeT ncnone3o-
BaTb, MOAMN(MLMPOBaTL, pacnpoCcTpaHATb
nnu packpbeiBaTb [MporpammHoe obecneye-
Hue. JIMLEeH3noHHoe cornalueHne ¢ KOHeu-
HbIM MONb30BAaTENEM 1 OTOBOPEHHAs B HEM
NMLEH3Ns He TPebyloT 1 He NO3BONSAT
komnaHun Keysight, cpean npoyero:

(1) npepocTaBNATb TEXHUYECKYI MHAOP-
MaLmto, CBA3aHHYI0 C KOMMEPYECKUM KOM-
MbIOTEPHBLIM NPOrpaMMHbIM obecneyeHvem,
WKW JOKYMEHTaLMI0 Ha KOMMbIOTEPHOE Npo-
rpamMmmHoe obecneyeHne, kotopast 0bbI4HO
He npepocTaBnseTcs nybnvke; paBHO

Kak 1 (2) oTkasblBaTbCA OT MpaB B NOMb3y
npaBvTENbCTBA UMK Tak UMK nHaye npeao-
CTaBnATb NPaBUTENBLCTBY NPaBa, 3a UCKIIo-
YeHneMm Takux npa., KOTopble 0ObIYHO
npefocTaBnsloTcs Nyénuke, Ha NCNOMb30-
BaHWe, moamdukaumio, BocnpovsseaeHve,
nepepady B CBOOOAHbIN AOCTYN, BbINOMHE-
HVe, oTobpaxkeHne Unm packpbITUe KOM-
MEpYECKOro KOMMbITEPHOrO NPOrpaMMHOro
obecneyeHnss unu JOKyMeHTauum Ha Kom-
Mepyeckoe KOMMbIOTEPHOE NporpammHoe
obecneyeHne. HuKakmx 4ONONHUTENbHBIX
TpeboBaHWI NPaBUTENLCTBEHHbIX YYpEX-
OEHVI, NOMMMO NPeayCMOTPEHHbIX

B JIMLEeH3MOHHOM cornalleHnm C KOHEeYHbIM
none3oBaTeneM, He NpegycmaTp1BaeTcs,
Kpome crnyyaes, korga TpeboBaHns B OTHO-
LUEHUM TakuX yCNoBWIi, NpaB Unn NULEH3NN
NPSMO YCTaHOBIEHbI A1 BCEX NOCTaBLUu-
KOB KOMMEPYECKOro KOMMNbIOTEPHOrO Npo-
rpammHoro obecneyeHnst B COOTBETCTBUM

c MpaBunamm 3akynok Ans degeparnbHbIX
Hyxg FAR v [lononHeHuewm k MNpasunam

3aKynok anst Hyxa o6opoHsl DFARS u cne-
LuanbHO OroBopeHbl B NMCbMEHHON dopme
B ApYrnx pasgenax JIMueHsnoHHoro corna-
LLEHUSI C KOHEYHbIM NofMb3oBaTenem.

Komnanusa Keysight He HeceT o6sa3aHHOCTM
no 06HOBMNEHNIO, U3MEHEHUIO NN MOANMW-
Kauuu Tem unm uHbim obpasom lNporpam-
MHoOro obecneyeHus. B oTHoLWeEHWM Bcex
TEXHMYECKUX AaHHbIX COrMacHo onpeaene-
HUto aToro TepmuHa B n. 2.101 Mpasun
FAR 1 B COOTBETCTBMU C MYHKTaMW

12.211 n 27.404.2 Mpasun FAR,

a Takxe ¢ n. 227.7102 Npasun DFARS
npasutenscteo CLUA nonyyaet He 6onee
yem OrpaHU4eHHbIe NpaBa CornacHo
onpeaenexHnto aToro TepmuHa B n. 27.401
MpaBun 3akynok Ans deaepanbHbIX HYXA,
FAR unu B n. 227.7103-5 (c) NpaBwun 3aky-
nok Anst Hyxna o6opoHsl DFAR, B 3aBucK-
MOCTW OT NPUMEHNMOCTU K NOBBLIM TEXHW-
YECKUM AaHHbIM.

MpeaynpexaeHus
Mo TexHukKe 6e30nacHoOCTU

MpepynpegutensHasa Hagnucs BHUMAHUE!
03HayaeT Hanuuue onacHoctn. OHa obpallaet
BHMMaHVEe Ha NOPsSAOK U pexuMbl pabor,

a Takxke aHanoruyHble pernameHTbl, HeCo-
bnogeHve nnum HeTo4Hoe CobNtoaeHNe KOTOPbIX
MOXET NPMBECTU K MOBPEXAEHNI0 060pyaoBa-
HUS UNW yTpaTe BaxHbIX AaHHbIX. MNpexae yem
npoaomknUTL paboTy B 30He AeNCTBMA Npeay-
npegutensHon Hagnucn «BHUMAHUE!»,
yb6eanTech, YTO yKa3aHHbIE Ha Hel yCroBust
NOMHOCTbLIO MOHSITHBLI U COBNIOAEHBI.

OCTOPOXHO!

MpenynpeanTensHas Hagnuce «OCTOPOXHO!»
03HayaeT Hanuume onacHoctn. OHa obpatlyaeT
BHUMaHMe Ha NopsAoK U pexumbl paboT, a Takke
aHarornyHble perriaMmeHTbl, HecobnoaeHne unm
HEeTOYHOE COGSoAEeHNE KOTOPbIX MOXET NPUBECTU
K MPUYMHEHMIO TENECHbIX NMOBPEXAEHWIA, B TOM
yncrne co cMepTenbHbIM ucxogoMm. Mpexae yem
NpPOAOCIMKUTL paboTy B 30He AeWCTBUS Npeay-
npeanTensHon Hagnuc «OCTOPOXXHO!»,
ybeanTech, YTO ykasaHHble Ha Hell yCcroBus
NMOMHOCTbLIO NMOHATHBI U COBMIOAEHSI.
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[[oe HanTW akTyanbHY MHOpMaLMIO

[okymeHTaumsi Ha Nnpubopsbl nepuoanyecku obHoBnsieTcs. [nsi nonyyYyeHns HoBewLLen uHopmaumm, Bkoyasi 0GHOBMEHUS!
nporpaMmMHoro obecneveHns NpubopoB, MHOOPMALMIO O MPUMNOXEHNAX U NPOAYKTaXx, NepenamTe no Ccbinike, COOTBETCTBY-
loLwert Ha3BaHuo Ballero npubopa:

http://www.keysight.com/find/N9040B
http://www.keysight.com/find/N9030B
http://www.keysight.com/find/N9020B
http://www.keysight.com/find/N9010B
http://www.keysight.com/find/N9000B
http://www.keysight.com/find/N8973B

YT06bI NONy4YaTh 0BHOBMNEHNS NO 3NEKTPOHHOM MoYTE, MOANMLLMTECH Ha pacchinky Keysight no agpecy:
http://www.keysight.com/find/MyKeysight
NHdopmaumio 0 npeaoTBpaLLeHnn NMoOBPeXAeHN Npubopa MOXHO HaWTW No agpecy:

www.keysight.com/find/PreventingInstrumentRepair

O6HoBuMTE NporpammMmHoe obecneveHne ceoero npnbopa

KomnaHusa Keysight nepnogunyeckn BeinyckaeT o6HOBNEHNS nporpaMMHoro obecneyenns Ans npubopos, 4Tobbl MCNpaBnUTb
obHapyxeHHble fedekTbl U BHEOPUTL YCOBEpPLUEHCTBOBaHNS. OBHOBRNEHUst NporpaMmHoro obecnevyeHus ans Bawero npubopa
MOXHO HaWTU Ha canTe TeXHUYEeCKoW noaaepXkm komnaHum Keysight no agpecy:

http://www.keysight.com/find/techsupport
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AHanunsaTopbl curHanos Keysight cepun X
PykoBoacCTBO No akcnnyaTauumm

1 Hayano paboTbl ¢ aHann3aTopamu CUrHanoB
cepun X B pexnme aHanuaa crnekrpa

[aHHoe pyKkoBOACTBO ONMCbIBaeT paboTy aHanM3aTopoB CUrHarnoB cepum X
B peXMMe aHanuaa crektpa u |Q-aHanusa aons cneayoLwmx cepui:

— N9040B UXA

— N9030B PXA

— N9020B MXA

— N9010B EXA

— N9000B CXA

— N8973B NFA

B aToM fokymeHTe, ecnu He ykasaHo MHOe, CroBO «aHanusaTop» o6o3HayaeT Bce
yKa3aHHble Bbllle Mogenu. B aToll rnase paccmaTtpuBaloTcs crefyloLime Tembil:

— TexHuyeckasa AOKyMeHTaLmMs No aHanm3aTopy

— MHOroTo4eYHbI CEHCOPHbIN MHTEPdENC 1 annapaTHbIE KnaBuLLK
— C6poc HacTpoek aHanm3aTopa CUrHanos

— BB0ZA 4MCnoBbIX OAHHbIX

— HacTpolika nsmepeHun 4yepes packpbiBatoLLMNCS CINCOK
Ha NaHenu n3mepeHun

— BbiGop pexuma, namepeHust n oTobpaxkeHus.
— Vcnonb3oBaHWe crpaBoYHON CUCTEMBI

— [lpocmoTp curHana

— CuynTbiBaHME YaCTOTbI M aMNAUTYObI

— W3meHeHne onopHOro ypoBHS

— [loBblLEHNE TOYHOCTHM MO YacToTe

— PekomeHgaumm no TEeCTOBOMY O60py,D,OBaHVIl0

CnepguTte 3a TeMm, 4TOObI 00LLA@A MOLLHOCTb BCEX CUIHarIOB Ha BXOA4e aHanm3aTtopa
He npeBbiwana +30 gbm (1 BT).



Hauano pa6OTbI C aHanmsaTtopamMmu curHanos cepun XB pexunme aHanmsa cnekTpa
TexHndeckasa AOKyMeHTauus no aHanmsatopy

TexHunyeckast LOKyMe

HTaUuMs Nno aHanusaTopy

B cneaytolen Tabnuue nepedncrneHbl AOCTYMNHbIE UCTOYHUKM MHGOPMAaLIMK

no aHarn

nsartopy.

BasoBasa nHdopmauusa o6

aHanusatope CUrHanosB:

Hauano paboTbl

— [lpouecc BKNoYeHns
— HacTpowka n ncnonb3sosarHne Windows 7

— OneMeHThI ynpasJlieHNAa N pa3beMbl Ha nepep,Heﬁ 1 3agHen naHensax

TexHun4yeckme ycnoBusa

Cneundmkaumum ons Bcex AOCTYMHbIX M3MEPUTENbHbLIX MPUOXEHMA
W 4ONOoJSHUTENbHOro 06opyaoBaHUSA (Hanpumep, aHanusaTopa cnekTpa
1 n3amepuTens ¢asoBoro Lwyma).

dyHKUMOHarbHasi TpoBepka

BeicTpas npoBepka pabotocnocobHocTh npubopa.

CoobLeHus npudopa

OnucaHusa coobLeHnii ¢ MHdopMaunen, NpeaynpexaeHnamMm 1 omnbKamu.

MSMepMTeﬂbele npunoxe

HUA U cnpaBo4yHasn Mchopmauvm AnA aHanu3aTtopa CUrHanos:

(VI3MepVITeJ'IbHOG npurioXeHne aHann3artopa Cl'IeKTpa).

PykoBoacTBo
Mo N3MEPEHUsIM

MpuMep n3MepeHuii ¢ NOMOLLLIO KNaBULW Ha NepeaHer naHenu,
CEHCOPHOro 3KpaHa Unu BbIHOCHOTO MHTepdeiica.

CnpaBo4Has nHdopmaums
Onsi nonb3oBaTenen
1 NPOrpaMMnCTOB

COD,ep)KVIT onncaHnA KOHKpEeTHbIX (byHKLI,I/IVl aHanunaatopa ana namepu-
TENbHbIX I'IpVIJ'IO)KeHVIIZ aHanmasartopa cnekrpa.

Moackaska no pexnmam
aHanm3aTtopa CcnekTpa

BctpoeHa B MO npnbopa.

lMpeanaraeT KOHTEKCTHbIE MOACKa3KN ANA PYHKUNIA KrasuLu
nepegHen naHenu n COOTBETCTBYIOLLMX KoMaHA 13 LIMA.

Beb-cnpaBka

dann cnpaBoYHOM MHpOpMaLuK, AOCTYNHbIN NS 3arpy3ky no agpecy:
http://www.Keysight.com.

lMpepocTtasnseT onucaHus MYHKLUA KNasBuLL nepegHen naHenu
W COOTBETCTBYIOLLMX KoMaHA u3 LIMN.
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Hauyano paboTbl ¢ aHanM3aTopamMu curHanos cepun X B pexxume aHanusa crnektpa
MHOroTo4YeYHbIN CEHCOPHbLI MHTEPdENC 1M annapaTHbIe KNaBuLLIn

MHOroTo4e4HbI CEHCOPHbIN MHTEPMENC 1 annapaTHbIe KnaBuLLn

OT0T pasgen coaepXnt nHgopmauunio 0b aremMeHTax ynpaBreHus nepeaHen
naHenu aHanu3aTopa, KOTOpble Yallle BCEro UCrosb3ytTcs B 3TOM PYKOBOACTBE
OIS NPOLLECCOB M3MEPEHNNA.

MoppobHoe onucaHue 3neMeHTOB yrnpaBneHus nepeaHen NnaHenu Bol HangeTe
B Pykosodcmee no Havasy pabomsl Ui BO BCTPOEHHOW CUCTEME CNPaBOYHOWN
WHpopmaumn.

PricyHok 1-1 oToGpaxkaeT a/1eMeHTbl YNpaBreHusi, pacrosiokKeHHbIe Ha nepeaHei
naHenu aHanusaTopa.

MNepenHsasa naHenb NpegocTaBndeT ABa MeToAda Ansl HACTPOWKN aHanm3aTtopa
nepea npoBeaeHNeM N3MepeHUI:

— Pusmyeckme KnasmLn I/I3MepeHl/Il7I n 4ucer.

— MHOroTo4€YHbI CEHCOPHbIN NOMNb30BaTENBCKMN UHTEPXENC.
MHOroTo4€eYHbI CEHCOPHbLIN NONb30BATENBCKUI MHTEPDENC BKNIOYAET
packpbiBaoLLeecs MEHI0 (PM3NYECKMX KNaBULL U APYrMe 3KPaHHbIE 3NEeMEHTbI
yrnpaBneHusl.

Bce dyHKUMM, OOCTYNHbIE Yepes3 pacKpbiBaloLeecss MEHIO hU3NYECKUX KNaBuLL,
MOXHO BbINOMHATL HaXXaTMeM aHanorm4Hblx MuUsnMYeckmx knasuw. Haxartue Ha dusm-
YeCKYIo KNnaBuULLY U HA COOTBETCTBYIOLLMI € KPaHHbIN 3NEMEHT BbINOMHAIT OAuHa-
KoBble gencteus. [pn npoBegeHUM U3MEPEHNA MOXHO UCMONb30BaTh N06oN U3 3TNX
ABYX MeToOoB. B pamkax aTOro pykoBOACTBa MCNoNb3yeTcs coveTaHne uanyeckmx
KnaBuLL N CEHCOPHbIX ANIEMEHTOB yNpaBneHus.

PucyHok 1-1. CeHcopHble anemMeHTbl ynpaBneHnsa n omsnyeckme Knasulln Ha nepegHen naHenm

KHorku npeaBapuUTenbHbIX
HacTpoek

PackpbIBaOLLMIACS CMIMCOK = KHOMKM ANsi n3MepeHui

naHenu M3MepeHMI;1

¥ | Advanced
Meas Setup |
Summary Table  § Global
{Integ BW
| 5.0000 MHz

+ [Meas Method
s | Integration BW. \J
|

s Lindpposas knasmatypa

|IF Gain |

| Low Gan \ \ \

| Ago
Man

Auto Couple

Meas Preset
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Hayuano pa6oTbl ¢ aHanusaTopamu CUrHanos cepun X B pexvMme aHanusa cnekrpa
C6poc HacTpoek aHanmsaTopa curHasnos

C6poc HacTpoek aHanu3aTopa CUrHarnoB

®YHKUMS COXpaHeHUs1 HaCcTPOeK NpeaocTaBnsieT yao6HbIi cnocob co3gaTtb
N HACTPOUTb PEXMMbI M3MEPEHMS ANa aHanusaTopa. Mcnonb3yloTesa ABa Tuna
HacTpoex:

— HaCTPOVIKM no yMmon4yaHuio. OTn 3HaueHust yCTaHaBJ1MBakOTCA Ha 3aBoje.

— COpoc Ha nonb3oBaTeNbCKNe HACTPOMKU. DTU PEXUMBI U3MEPEHNS
onpenenarnTCcAa nonb3oBaTtenieM U NPpUMEHATCA HaXXaTueM KrnaBuLLIn
aHanusaTopa Nonb3oBaTenbCKNue HaCTPOMKM.

YT106bI MCNOMb30BaTh 3NEMEHTHI YpaBieHs1 COXpaHeHUneM HacTpoekK:

— HaxwmuTe 3enenyto nuktorpammy HacTpoikm B BepxHEM NpaBoM
yrny aucnnes (cm. PucyHok 1-2).

PucyHok 1-2. [locTyn K naHenu HacTpoek

requency Y

Mode Preset

Save User Preset

Huxe onucaHbl (yHKLMM HACTPOEK, KOTOPbIE Yalle BCEro UCMomb3ayloTcs B 3TOM
PYKOBOACTBE.

C6poc pexuma BosBpallaeT aHanmM3aTop B COCTOSHME MO YMOMYaHMIo
ONst TeKyLwero pexuma. 370 AeACTBUE U3MEHSET
NnoYTK BCE MapaMeTpbl PeXnma, HO He U3MEHSET
BXO[Abl, BbIXOAbl U CUCTEMHLIE NepeMeHHble. COpoc
pexrma MOXHO Bbl3BaTb C MOMOLLbIO oU3nYeckomn
KnaBuvLIW Ha nepegHen naHenu unu gencremsa «Copoc
pexuma B pacKpbIBalOLLEMCS CMNCKEe HAaCTPoekK
(PvcyHok 1-2).

C6poc pexnma cbpacbiBaeT TONMbKO HACTPOKU
Tekylero akpaHa. OH He BMUSIET Ha BCe OCTarlbHble
3KpaHbI.

BoccTaHOBMneHue Cb6pacbiBaeT BCe A0NONHUTENbHbIE HACTPOWKN
napameTpoB pexuma TeKYLLEro pexuma, a Takke Bce, YTO OTHOCUTCS
no ymMon4yaHuio K HacTpolike pexumMa.

11 AnanusaTtopsbl curHanos Keysight cepun X. Pexxum aHanusa cnektpa — PykoBOACTBO MO SKCnslyaTaumm



Hauano pa6oTbl ¢ aHanM3aTopaMm CUrHanoB cepun X B pexvme aHanusa cnekrpa
C6poc HacTpoek aHanmsaTopa curHasnos

C6poc Bxopa
n BbiXxopa

C6poc Ha nonb30-

BaTenbCKue
HaCTPOMKMN

CoxpaHeHMe nonb-
30BaTesibCKUX

HacTpoek

BosBpaluaeT 3HauyeHust N0 yMOM4YaHuio Ans napa-
METPOB M AaHHbIX, CBA3AHHbIX C KNaBULLIEA BXOL4OB
1 BbIXOJOB Ha nepegHen naHenu. T napameTpbl
He n3MeHsitoTcs genctemem «Copoc pexunmay,
MOCKOJSIbKY OTHOCATCS TOSbKO K TEKYLLMM MOAKIHO-
YeHusiM npubopa.

YTo6bl MOMHOCTLIO COPOCUTL BCE MapaMeTpbl
TeKyLLero pexvuma, nocnegoBaTternbHO BbINONHUTE
cbpoc Bxoaa v BbIxoga U BOCCTAHOBMEHME napa-
METPOB pexuma no ymonyaHuio. Obpatute BHMMaHue,
yTO (PyHKUMA cOpoca BXOAa M Bbixoaa ABnseTcs
rnobanbHON, TO eCTb BUSIET HA BCE PEXNMBI.

C6poc BXo4da u BbiXxoga MO>XHO BbIMOJIHUTb N3 MEHIO
BXOO0B 1 BbIXOO0B, 4Yepes paCKprBaIOU_LMVICFI CMNNCOK
pooca nnmn 4epes3 MeH0 BOCCTAHOBIIEHNA 3Ha4YeHun
no ymosn4yaHuio, AO0CTynHOE Mno Knasuiwie «Cucreman.

BoccTtaHaBnuBaeT COCTOsiHUE aHanm3aTopa, HacTpo-
€HHOe nonb3oBartenemM. OTO AeNCTBME BNMSIET Ha BCe
napameTpbl BbIOpaHHOroO pexunma, a Takke Ha napa-
MEeTpbl BXOLAOB U BbIXOL4OB, HO HE BIIUSIET Ha CUCTEM-
Hble NepemMeHHble. BbinonHsaeTcst prnanyeckon Krasu-
Len UM NMKTOrpaMmon CEHCOpPHOro nHTepderica.

BoccTaHaBnvBaeT cocTosiHMe aHanusaTopa, HacTpo-
eHHoe nosb3oBaTtenieM. OTo AelcTBME BNUsIeT Ha Bce
napameTpbl BbIGpaHHOIo pexuma, a Takke Ha napa-
MeTPbl BXOAOB U BbIXOAOB, HO HE BIUSIET HA CUCTEM-
Hble NepemMeHHbIe.

C6poc pexrma U3MeHsIeT He BCe HacTPOMKU aHanusaTopa. YTob6bl BbINOMHUTL
MosHbIN cOpoc NapameTpoB, BbiGepuTe NyHKTbI «BoccTaHoBNeHWe napameT-
pOB pexumMa no ymonyaHuio» u «C6poc Bxoaa u Bbixoda» B MeHio «CBpoc».

CospaHune n ncnonb3oBaHUE Nofb30BaTENbCKUX HaCTpoOeK

Hwxe onucaH npouecc co3gaHna nNonb3oBaTeNnbCKUX HACTPOEK, KOTOPbIe
yao6HbI AN YacToro NPMMEHEHWST OOHOWM 1 TOW Xe KOHdpurypaumm, oTIIM4YHOM
OT CTaHOapTHOMN.

LWar OencTtBue MpumeyaHus
1 VYcraHosuTe BCe
HY>KHblEe MapaMeTpbl
aHanusaTopa.
2 T[lepeHecuTe Tekywine a. Haxwmute nuktorpammy C6poc v Beibepute nyHKT
napamMmeTpbl B NnaMsTb CoxpaHuUTb NONb30BaTeNIbCKNE HACTPOMKM.
nonb30oBaTenbCKUX
HaCTpOEK.
3 Beblbepute cnot a. Haxwmute nukrorpammy C6poc (UNn HaXxXMuTe KrasuLly
OIS HACTPOEK. COpoc Ha nonb3oBaTeNbCKUe HaCTPOMKMN), a 3aTeM
BblbepuTe CHpOC Ha NONb3oBaTENbCKNE HACTPOMKH.
AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO M0 SKCniyaTaumm 12



Hauvano pa60TbI C aHanunsaTopamMmmn curHanos cepumn XB pexunme aHannaa cnekTpa
BBopg uncnoBbIX aHHbIX

BBoa uncnoBbiX AaHHbIX

Mpy HacTpolike U N3MEHEHUV NapameTpoB PYHKLUIA YacTo TpebyeTcs BBECTU
yMcnoBble 3HaYeHUs. Y Bac ecTb ABa cnocoba BBECTM B aHanM3aTop AaHHble
B YMCIIOBOM BUAE:

— Yucnosble KnaBULIKM ONncaHbl Ha PucyHke 1-1.
— lMaHenb YncnoBoro BBoAa onucaHa Ha PucyHke 1-3.
Hwxe onucaHbl 06a aTnx metoga.

PucyHok 1-3 [MaHenb Yncnosoro Beoga

F
Center Frequency requency

T | ICenter Frequency
13.255000000 GHz 13.255000000 GHz

pan

A v @ 26.4900000 GHz

Swept Span
Zero Span

Full Span

Sta Freq
10.000000 MHz

top Freg
26.500000000 GHz

Auto Tune

BBoAa YncnoBbIX AaHHbIX B aHanusaTop

War DencTBue MpumeyvaHusa
1 Bebibepute dyHKUMIO, DYHKUNIO MOXHO BbIBpaTb O4HUM

ONs KOTOPOW HaJo BBECTU M3 CriegyroLmX Cnoco6oB.:

4ncrnoBble iaHHbIe. e HaxmuTe KnaBuLly U3MepeHus.

e HaxmuTe anemMmeHT
pacKpbiBaloLLErocsi cnmcka
p13nYecKkmx KnaeuLl M3mMe-
peHusi, 3aTeM BbibepuTe

HY>KHYIO0 OYHKLMIO.
2 AktuBupynTe (yHKUMIO. a. Ytobbl akTMBUpOBaTL (PYHKLMIO Yepes Cwm. PucyHok 1-4. 3pech
CEHCOPHbIN MHTEPdENC, HAXXMUTE akTuBmpoBaHa pyHKUUA
Ha Hee. «UeHTpanbHas vac-

Tota». ObpaTtute
BHUMaHWe, YTO aKTMB-
HOE YMCno BbIENeHO
YepHbIM (OOHOM U CUHEN
pPaMKoOW.
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Hauvano pa60TbI C aHanunsaTopamMmmn curHanos cepumn XB pexunmMme aHanmaa cnekrpa
BBopg uncnoBbIX aHHbIX

War DenicTBue MpumevaHunsa
PucyHok 1-4. AkTuBHasa yHKUMSA
Q Frequency
Center Frequency
13.255000000 GHz
Span
O6paTtnTe BHUMaHWe, 4YTO YMCNO BblAeNeHo 26.4900000 GHz
YepHbIM (OOHOM M CUHEN paMKon. ATO O3HAYaeT,
YTO YNCNO ABMNSIETCA aKTUBHBIM. Swept Span
Zero Span
3 3pecb Bbl MOXeETE Ecnu BbI ucnonb3syerte chusnyeckme
ucnonb3oBaTb Mo KNnaBuLUK, NepexoanTe K cneayowemy
du3nyeckme Yncrosble wary.
KnasuLum, oo naxerns Ecnu Bbl uIcnonb3yeTe naHenb
4MCoBOro BBoAA. YUCNOBOro BBOAA, NepenauTe K Lwary 5.
4 BBOA YNCNOBbIX a. HaxmuTe yncnosyto knasuLly
OaHHbIX C MOMOLLIbIO (PucyHok 1-1). OTkpoeTcs naHernb
PU3NYECKUX YUCMOBBIX yncnosoro Beoga (PucyHok 1-3).
KnasuLu. b. MpogonxanTte HaXxMmaTb YNCMOBLIE

KnaBun, COOTBETCTBYHOLLNE HY)KHOMY HUCITY.

c. C nomoLlbio naHenu 4Y1cnoBoro Beoaa
BblGEepUTE HYXXHblE €ANHULbI U3MEPEHMS
(Mlu, My v T.n).

d. MaHenb Yncnosoro BBOAa 3akpoeTcs.

5 Bsopj 4ncnosbix a. HaxxmuTe aktBHYI0 (PyHKLUMIO, YTOOLI
OaHHbIX C MOMOLLIbIO OTKPbITb MaHerb Y4CNnoBoro BBOAA
naHenn 4YncroBoro (PwucyHok 1-3).

BBOAA. b. BBegute HyxXHOe yucno.

c. BeeguTe HyxxHble eANHULbI U3MEPEHUSI
(Mly, 'y v 1.n.). NMaxenb 3akpoeTcs.

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum



Hauyano paboTbl ¢ aHanM3aTopamMu curHanos cepun X B pexxume aHanusa crnektpa
HacTponka namepeHunin yepes packpbiBatoLLMINCS CAUCOK NaHenn namepeHun

HacTpovka nsmepeHumn 4yepes packpblBatoLMNCA CNIUCOK NaHenn namepeHnn

PackpbiBatoLmncsa cnucok naHenn nameperHun (PrucyHok 1-5) no3sonsieT nsMeHsaTb
N MCNONb30BaTh HACTPONKM AN OYHKLMN n3mMepeHns. Haxmmte Ha BEPXHIO0
YacTb 3TOr0 3MemMeHTa, 4Tobbl 0TO6Pa3nTb BCe AOCTYMHbIE U3MEPUTENbHBIE
byHKLMK, a 3aTEM BbIOEpUTE Ha3BaHWE HY>KHOW (OYHKLMM, YTOObI OTKPbITb

€€ HaCTPOWKN.

Ha cnegyowux ctpaHmuax npuBoasaTca onmucaHusa yHKUMIA, KOTOpble Yalle BCero
NCnonb3yTCcHa B 3TOM pykoBoacTee. [MogpobHoe onucaHue sneMeHTOB ynpaBreHust
nepeaHern naHenu Bbl HangeTe B Pykogeodcmee o Havasny pabomabi Unn B CUCTEME
crpaBoYHoON UHopMaumm, oTobpakaeMon Ha aKpaHe.

PucyHok 1-5. Micnonb3oBaHune packpbiBaloLWerocsi Cnnucka naHenm nsMmepeHni

Amplitude

lMpocmaTtpuBaiiTe JOCTYMHbIE DYHKLUK

ONs USMepPeHUii, KOCHYBLUVCb BEPXHEN YacTyn
packpbIBaloLLerocst crvcka naHenm n3mepeHui.

Input/Output
KocHuTechb HasBaHWUs HYy>XHON OYHKLUK
Marker ONs u3mepeHunt, 4Tobbl ee aKTMBUPOBATb.

Meas Setup

Peak Search

Sweep

Trace

Trigger

User Menu
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Hayvano pa6oTbl ¢ aHanusaTopamu CUrHanoB cepun X B pexxvMme aHanusa cnekrpa
BbiGop pexuma, M3MepeHuin n 0TobparkeHus!

Bbibop pexunma, nsmepeHuin n otTobpaxeHus

OKpaH pexuma, n3amepeHuin n otobpaxeHus (PrcyHok 1-6) no3BonsieT Bam
BblOpaTb HYXHbIA PEXUM, U3MEpPEeHUe u/unn otobpaxeHue.

CyLLI,ECTByeT ABa MeToda OTKPbITb 3TOT 3KPaH:

— HaxmuTte cmanyveckyro knasuwy PEXXUM/U3MEP. (MODE/MEAS)
(PvicyHok 1-7).

— HaxmwuTe BKnapky Ttekyuiero akpaHa (PucyHok 1-8).

PucyHok 1-6. Bbibop pexnmal/namepeHuin/oTobpakeHus

g 1,
ﬁ Frequency (7, <

Mode / Measurement / View Selector ‘Screen Name Spectrum Analyzer 1 2
.

Real-Time Spectrum Analyzer Channel Power Spectrogram
1Q Analyzer (Basic) Occupied BW Trace Zoom
Phase Noise ACP

Power Stat CCDF

Burst Power

Spurious Emissions

SEM

TOI

Harmonics

List Sweep

To launch 89600 VSA press the button below.

89600 VSA

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum
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Hayano pa6oTbl ¢ aHanM3aTopaMm CUrHanoB cepun X B pexume aHanuaa crnekrpa
BbiGop pexuma, u3aMepeHuin u oTobpakeHnst

PucyHok 1-7. dusundeckas knasuwa «Pexum/MamepeHns»

PucyHok 1-8. Bknagka TekyLero akpaHa

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHI1 |Input: REF Input Z: 50 0O Atten: 20 dB Trig: Free Run
LT-J Coupling: AC Cormections: Off Int Preamp: Off Gate: Off
Ext Gain: 0.00 dB Freq Ref: Sense, Int |LNP: Not Enabled
Align: Auto

Spectrum
Scale/Div 10 dB Ref Level 10.00 dBm

Ucnonb3oBaHue BbiGopa pexumMa/mamepeHus/oToGpaxkeHUs

LWar DenicTBUe MpumeyvaHusa

1 OTkpouTe OKHO HaxmuTe knasuwy «Pexmum/N3amepenns»
BblIbOpa pexuma/ U HAXXMUTE Ha BKITAAKY TEKYLLero aKkpaHa.
namepeHus/
oToGpaXKeHus.

2 BbiGepuTe HyXXHbIN BbibepuTe HYXXHbIN PEXUM, U3MEpPeEHMEe Unn oTob-
pexum, usmepeHune paXeHne U3 COOTBETCTBYHOLLLEro cTonbua.
unm otobpaxeHue.

3 BakpownTe OKHO Haxxmnte «OK» B HMXKHEWN YacTu aKkpaHa.
BblIbOpa pexuma/ OT0 gencTeme NOATBEPAMT BaLl BblGop
nsmepeHus/ N 3aKpOeT OKHO Bblbopa pexnma/uamepeHusi/
oTOoGpaXKeHus. oToGpaXKeHus.
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Hauano pa60TbI C aHanunsaTopamMmmn curHanos cepumn XB pexnme aHannsa cnektpa
Vcnonb3oBaHue crnipaBoYHOM CUCTEMBI

cnonb3oBaHue cnpaBo4HOM CUCTEMBI

AHanuM3aTop MMeEeT BCTPOEHHYIO CNIPABOYHYH0 CUCTEMY, B KOTOPOIM MOXHO HanTy
OTBETHI Ha MHOXXECTBO BONPOCoB 06 McMosib3oBaHuu U paboTe npubopa. Bebl
MOXXETe MCMNoNb3oBaThb /000N N3 TPEX METOAOB, YTOObI OTKPbITh BCTPOEHHYHO
CMpaBOYHYI0 CUCTEMY aHanusaTopa:

— HaxmuTte BonpocuTenbHbIN 3HaK (?) B HUXKHEM NEBOM Yriy gucnies
(cm. PucyHok 1-9).

— HaxmunTte dusnveckyto knasuwwy Nomowp (Help) (PucyHok 1-10).

— HaxmuTe 1 yaepxuBaiiTe Hy)KHblI1 3NIeMEHT YNpaBieHUsi Ha 3KpaHe.

PurcyHok 1-11 AEMOHCTPUPYET 3KpaH CNpaBoOYHON CUCTEMBI.

PucyHok 1-9. [locTyn k cnpaBoyHon cucteme: HaxxmuTe Ha 3Hak Bonpoca

Center 23.377 GHz
Res BW 1.0 Hz N

=D~ ?

PucyHok 1-10. [locTyn Kk cnipaBo4YHON cucteme: HaxxmuTe 3eneHyto KHonky «MomoLuby

Haxmute 3eneHyto KHonky «lMomoLb»

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum
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Hayano pa6GoTbl ¢ NpUoxeHMem N3MepeHuin aHanuaaTopa crekTpa
Mcnonb3oBaHWe CripaBoYHON CUCTEMBI

PucyHok 1-11. CnpaBoyHas cuctema

OrnaBneHue

v

Keysight N8040B UXA Signal Analyzar
User Documentation

I s
)

Same reliable functionality with new faatures
- Wide multi-touch interface that supports gestures inciuding pinch and zoom

- Familiar X-Series meny structure optimized for touch

- User menu
- Multiple measurements
Block diagrams

P9000 CHPO -
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[MpocMoTp curHana

Hauano paboTkl ¢ NpUNoxeHVeM N3MepeHUit aHanusaTopa crekTpa

MpocmoTp curHana

War DenicTBue MpumevaHusa
1 BoccTtaHoBUTE a. Haxmute knaesuwy Copoc pexuma.
cTaHgapTHble
HaCTPOWKM
aHanusartopa.
C6poc pexnma U3MeHsIeET He BCe HacCTpPOWKM aHanuaartopa. Ytobbl BbINOMHUTL
nonHbIn cbpoc napameTpoB, BbibepuTe NyHKTbI «BoccTaHoBNeHne napameT-
pOB pexvmMa no ymonyaHuo» n «Copoc Bxoga u Bbixoga» B MeHo «COpocy.
2 T[lepekntoynTe a. Haxmute knaBmwy Bxoabl n Bbixoabl.
curHaln BCTPOEHHOro b. Haxmute Kannbpartop P4 Ha naHenu mexio
kanubparopa 4acTo- v BbiGepuTe BapuaHT 50 M.
Ton 50 MIMy Ha BxopA
aHanusaTopa.
3 YcraHoBuTE HaxmuTe knasvuwy AMPTD (AmnnuTtyaa).
(1)(n)op5|-|b|vu ypoBeHb b. HaxmuTe anemeHT ynpaeneHnss OnopHbIN
ABM. ypoBeHb 1 BBeanTe 3HaveHne 10 abm
BO BCMIbIBAKOLLEM OKHE.
4 YctaHoBuTE Haxmute knasmwy FREQ (YacToTa).
”eHTpa”ggy'\'jl)r b. [Baxabl HAXXMUTE 3NIEMEHT ynpaBreHus
Hacrory H. LieHTpanbHasa yactoTa 1 BBeauTe
3HayeHve 50 MIu.
5 YcrtaHoBuTe nonocy a. KochHutechb nyHkta Span (Monoca o63opa)

0630pa 40 Ml'u.

ping: AC
Ext Gain: 0.00 98

Scale/Div 10 dB

Input Z: 50 O
Off

Fraq Ref Senss, Int LNP: Not Enabled

Align: Auto

n BBeanTe 40 MI'y BO BCMibIBalOLLEM OKHE.

Asten: 20 dB
int Preamp: Off

PNO: Best Wide
IF Gam: Low
Sig Track: Off

Trig: Free Run Avg Type: Log-Power I'-_
Gate: Off NFE: Off 5

w

Ref Level 10.00 dBm

i e

Video BW 380 kHz

AHanuaaTtopbl curHanos Keysight cepun X. Pexxum aHanmnsa cnektpa — PykoBoACTBO M0 aKcnsiyatauum 20
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Hauano paboTkl ¢ NpUNoxeHVeM N3MepeHUit aHanusaTopa crekTpa
CuuTbIBaHME YacToThl M aMNUTYAbI

CuunTbIBaHME 4YacTOThbI U aMIrinTyabl

War HenctBue MpumeyvaHus
1 AkTuBMpynte mapkep Haxmute knasuwy Peak Search YactoTta u amnnuTyga aToro
1 NOMeCTUTE ero (Mouck nuka) Ha NnepeaHeln naHenu Mapkepa otobpasAarcsa B 6rioke

Ha curHan c camom

BbICOKON aMnNIIMTYyaOOMN.

YSIGHT _ Input REF
Couping: AC
Ext Gain. 0.00 d8

Scale/Div 10 dB

W KOCHUTECH PacKpbIBAKOLLErocs CNnucka  akTUBHOW (DYHKLUMU B BEPXHEM
naHenn MeHIo B CTPOKE 3arofioBka NaHenu  npasoOM yriy gucnnes
MeHI0 1 BblibepuTe NyHKT «[onck nukay. (cm. cnegytoLLyto cTpaHuuy).

Input Z: 50 Q Asen: 20 dB Tnig: Frea Run PNO: Best Wide Avg Type: Log-Power I 1
Conections: OF int Preamp: O Gate: Off NFE: Off oo
Fraq Ref Sense. It LNP: Not Enabled Sig Track: Off

Align: Auto

IF Gam: Low

Ref Level 10.00 dBm

Next Peak: ]

Next Pk Right || Properties

| NextPxlen ffMaker
Pk-Pk Search ¥ Counter

Marker Defta |
Mia—CF

Mkr—Ref Lvl

ous Peak

On
on

Video BW 380 kHz

AHanusaTtopsl curHanos Keysight cepum X — PykoBoAcTBO MO 3KChnyatauuu



Hauano paboTkl ¢ NpUNoxeHVeM N3MepeHUit aHanusaTopa crekTpa
MN3meHeHne onopHOro ypoBHst

3meHeHne onopHOro ypoBHS

LWar DencrtBue MpumeyaHus

1 ameHunTe ONopHbIN ypoBeHb.  a. KocHuTecb nyHKTa Tenepb ONOPHLIN YPOBEHD
Mkr — Ref Lvl BblOpaH B Ka4ecTBE aKTUBHOMN
(OnopHbIN YypOBEHDb). PyHKUUN.

| +

KEYSIGHT  Input REF Inpait Z: 50 O Asten: 6§ dB Trig: Froe Run PNO:BesiWide A Typs: Log-Fowsr [ 1]
NFE: OFf

Cormeztions: Off int Preamp: Off Gate: Off IF Gamn: Low

A
£ Gain. 0.00 48 Fraq Ref Sense, Int LNP: Not Enabled Sig Track. Off W
Align: Auto

Spectrum
Scale/Div 10 dB Ref Level -24.95 dBm

Pk Search
Config

Pk Right Properties

ia

Marker

‘ Next Pk Left Funcion

It

Minmum Peak B Marker—

Pk-Pk Search

1 N Counter

Markes Delta

Mir—CF

[ Mir—Ref Lvl

nﬁ'“ l;{ m "’ f ]‘['J'. ‘ = Pk

Video BW 380 kHz Span 40.00 MH:
Sweep 1.00 ms (1001

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum
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Hauano paboTkl ¢ NpUNoxeHVeM N3MepeHUit aHanusaTopa crekTpa
lMoBbiLLEHME TOYHOCTU MO YacToTe

[ToBbILLEeHMEe TOYHOCTU MO YacToTe

Koraa Bbl ucnonb3syeTte yHKUMIO N3MEPEHNS YaCcTOTbl, MOXeT 0ToBpasnTbes
coobLeHne o Heob6xoaAMMOCTY YMeHbLLEHNSA cooTHoLweHns Nonoca o63opa/dry.
Takoe coobLueHne oTobpaxaeTcs, ecnu nosnoca nponyckaHusa dunstpa MNY cnuw-
KOM y3ka (COOTHOLLUEHWe Nonockl nponyckaHusa dunetpa N4 kK AnanasoHy cocTtas-
ngaet meHee 0,002).

LWar DenctBue MpumeyvaHusn
1 Axtusupymnte a. Bblbepute Bknagky CueTumk
MEHIO CHeTUYUnKa 13 NaHenu MeHIo.
Mapkepa.
2 YBenuybTe 3HayeHne a. [lepeknounte CyeTumkK AHHOTaUMSA akTUBHOW
TOYHOCTU MO YacToTe, MapKepa B 3HayeHune YHKLMN Mapkepa N3MEHUTCA
yKaszaHHOe B aHHO- «BkntoueHoy. ¢ Mkr1 Ha Cnt1.

Taumm K Mapkepy.

3 [MMepemectute a. BbibepuTe Bknaaky Mouck OToGpaxkaemoe B aHHOTaLUWK
NMMKOBOE 3HaYeHne nuvka v HaxxmmTe Mkr-> CF. mMapkepa paspeLueHve
B LEHTP 3KpaHa. yBENUYNTCS.

+ a Marker

KEYSIGHT |input: ‘REF Input Z:_ 50 Q |Atten: 6 dB Trig: Free Run PNO'_Besl Wide Avg Type: Log-Power 4 Select Marker
Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off |
Ext Gain:0.00dB  Freq Ref: Sense, Int [LNP: Not Enabled Sig Track: Off | Marker 1
Align: Auto N
- = Marker Frequency
Spectrum n Hz}} 50 000000 MHz
Scale/Div 10 dB Ref Level -24.95 dBm

‘v“.\ 9 Peak Search Search
Pk Search
Next Peak Config
Next Pk Right Properties
Marker
MRS Function
Pk-Pk Search Cotitter

Mkr—CF
Mkr—Ref Lvi

{ Continuous Peak
Search

On

Off

Center 50.00 MHz Video BW 390 kHz Span 40.00 MHZ
jRes BW390 kHz _Sweep 1.00 ms (1001 pts

| ~) ( Sep 08, 2015 wa| Y |
=9 W ? i waa L% A
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Hauano paboTkl ¢ NpUNoxeHVeM N3MepeHUit aHanusaTopa crekTpa
PekomeHaaumm no TecToBomMy o60pynoBaHumio

PekomeHaaumm no TecTosoMy 060pyaoBaHuUio

B cnepytowlen Tabnuvue nepeumcneHo TectoBoe obopyagoBaHme, KOTopoe
notpebyeTtcs 4ns NpMMepPoB U3MEPEHUI, ONUCAHHbIX B 3TOM PYKOBOACTBE.

TectoBOe o6opynoBaHue

TexHu4yeckne ycnosums

PekomeHayemas moaenb

UcTouyHuKu curHanos

eHepaTop curHanos

(dns HekoTOpbIX NpoLenyp
NpUMeEHsITCA ABa
reHepaTtopa CurHarnosB)

BHeLuHMI onopHbIN BXxoA,
ot 9klypo 6,0y,

MXG 5182B

ApanTepsbl

¢ Type-N (Buno4yHas 4acTb)
Ha BNC (po3eTtoyHasa
yacTb) (6)

1250-0780

Kabenu

BNC, 122 cm (3)

10503A

Mpouee

HanpaBneHHbI MOCT

BbiCcOKOYaCTOTHbINA MOCT
86205A

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum 24




AHanunsaTtopsl curHanos Keysight cepun X
PykoBoaCcTBO Mo aKkcnnyataumm

2  N3amepeHUst HeCKOMbKNX CUrHanoB

CpaBHeHMe CUrHanoB C UCMONb30oBaHNEM AenbTa-Mapkepa

®yHKUMS genbTa-mapkepa No3BOMseT CPaBHUTL YAcTOTy U aMNNUTyay OBYX
CUrHanoB, NpeAcTaBneHHbIX Ha 3KpaHe.

B Hawem npumepe Ha BxoA aHanusaTopa nogaeTcs ero COGCTBEHHbIN

curian 10 MlMu. AHanmnsaTtop HacTpaMBaeTcs Ha OTobpaXeHne OCHOBHOW
YacToTbl M ogHow 13 rapMoHuk 10 MITy. 3aTem cospgatoTca ABa mapkepa: OguH
0N KA OCHOBHOW YacTOTbl M BTOPOW ANSA NMKa rapMOHuMKW. Ha ocHoBe aTnx
MapKepOB BbINOMHAIOTCH U3MEPEHUS YaCTOTHOW U aMNANTYAHON pasHULbl Mexay
3TMMK ABYMS curHanamu (PucyHok 2-1).

PucyHok 2-1. CpaBHEHWE CUMrHanNoB Ha 3KpaHHOW CeTke

CurHans! ans CpaBHEHUA

LWar HDencTtBue MpumevaHnsa

1 [MopkntounTe BbIXOS,
10 MlNy Ha 3agHen
naHenu k PY-sxoay
nepegHen naHenu.
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|/|3MepeHI/1$| HEeCKOJ1bKMUX CUTrHarnoB
CpaBHEHVIe CuUrHarnosB C ncnosib3oBaHmem genbrta-mMmapkepa

LWar DencrtBue MpumeyvaHus

2 BebinonHute a. Haxwmwurte knasuwy Mode Mo ymonyaHuio aHanusaTtop

npeaBapuUTenbHY0 Preset (Copoc pexuma). ncnonb3yeT pexnm «AHanusatop
HaCTPOWVKY cnekTpa» n namepeHume «Cnekr-
aHanusaTopa. panbHbIA aHanM3 co CBUNUPOBa-

H1uem». Ecnn Hy>XHO, Bbl MOXeTe
NPOBEPUTL UIN U3MEHUTb PEXUM,
Haxknmas knaeuwy MODE/MEAS
(Pexxnm/namepenne).

C6poc pexuma U3MeHsieT He BCe HaCTpOiiku aHanmaaTopa. YTobbl BbINon-
HWTb NONHbI cBpOC NapaMeTpoB, BbIGepuTe NyHKTLI «BoccTaHoBNeHWE
napaMeTpOB pexuma no yMonyaHuio» 1 «C6poc BXxoda v BbIXOAa» B MEHIO
«Cbpoc».

3 YcraHoBute
LeHTparnbHyo
YacToTy 1 gmManasoH

a. Haxmute knasmwy FREQ
(YacTorTa).

b. B naHenu meHto asaxapl

Onsi NpocMoTpa Cur-
Hana ¢ 4acToTon

10 Ml'y n ero rapmo-
HUK go 50 Mru.

KocHuTecb nyHkTa Center
Frequency (LleHTpanbHas
yacrtoTa) 1 BBeguTe
3HadeHuve 30 MIu.

c. [1Baxabl KOCHUTECH

nyHkta Span (lMonoca 063opa)
1 BBeguTe 3HadyeHne 50 MIMy.

4 YcrtaHoBuTe . Haxxmute knasuwy AMPTD
OMNOPHbIV YPOBEHb (AMIMIIATYOA).
aHanusaropa. . Ha nanenu meHto gBaxabl

KocHuTecb nyHkTa Ref Level
(OnopHbIN YPOBEHb) 1 BBEAUTE
3HayeHune 20 gbm.

5 TNomecTtuTte mMapkep . Haxxmute knasuwy Peak Mapkep oormKeH HaxoanTbCs
Ha caMblil BbICOKUI Search (Mouck nuka) nnm Ha onopHom curHane 10 Mlu,.
nvK Ha gucnnee KocHuTecb packpbiBatoLlerocs Bbl MOXETE UCMONb30BaTh
(10 MrI'w). CMnucKa B CTPOKE 3arosioBka kHonku Next Pk Right (Cnepy-

naHenu MeH n BbibepuTe NyHKT Il nuk cnpasa) u Next Pk
Peak Search ([Mouck nuka) Left (CrieaytoLumit nuk cnesa)
Mexay nukamm.
6 3adukcupynte . HaxxmuTe Ha Bknagky Settings CumBON nNepBoro mapkepa

nepBsbI Mapkep
W aKTUBUPYNTE
BTOpPOW genbTa-
Mapkep.

(HacTtponku).

. B cnucke 3HayeHun Marker

Mode (Pexxum mapkepa)
BbiOepuTe Delta (denbTa).

n3meHuTCH ¢ poMba Ha 0603Ha-
yeHue «X2», obo3HavatoLlee
PUKCUPOBaHHbIV Mapkep (onop-
HYt0 TOuKy). BTopoi mapkep
OyOeTt noMeyeH kak 1A2.

OTa mapk1MpoBka 0603Ha4aeT
pensta-mapkep. Npu nepsom
HaxaTum kHonku Delta (JenbTa)
06a Mapkepa OKaxxyTcs Ha of-
HOW YacToTe, U X CUMBOJIbI
OyayT HanoxeHsbl Apyr Ha apyra.
YTto6bI pa3HecTy CMMBOIbI Map-
KepoB, HY>XHO NepemMecTuTb
JenbTa-mMapKkep Ha Apyryto
4acToTy.

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum 26
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|/|3MepeHI/1$| HEeCKOJ1bKMUX CUTrHarnoB
CpaBHEHVIe CuUrHarnos C ncnosib3oBaHmem gernbrta-mMmapkepa

LWar DencrtBue MpumeyaHus
7 TlepemecTtute a.Bbibepute Bknagky Peak Search Cwm. PucyHok 2-2.
AenbTa Mapkep (Mowck nuka). Pa3HiLa Mexay Mapkepamy
Ha ipyrou nnk b.KocHutechb kHomku Next Peak aMnnuTydbl U 4acToTbl 0TOB-
carHana. (Cnepytownii nuk), 4tobel nepe- paxkaetcsa B 0bnactu pesynb-
MECTUTb MapKep Ha curHan TaToOB AN Mapkepa, Kotopas
rapMOHUKMN. HaxoamTCs B BEPXHEM NMPaBoOM

yrny aKpaHa.

PucyHok 2-2. cnonb3oBaHue yHKUMM AenbTa-mapkepa

 + ﬁ Marker

Input: RF Input Z: 50 O Atten: 10 dB Trig: Free Run PNO: Best Wide Avg Type: Log-Power 4 Select Marker
@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low
Ext Gain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off Marker 1
Align: Auto N N

S S e ——— R N R = — Marker A Frequency |
Spectrum AMkr1 O-‘:‘ U {“'HZ 20.000000 MHz
Scale/Div 10 dB Ref Level 0.00 dBm -51.06 dB|} 5
Log Peak Search =3
| Pk Search
X " | Next Peak Config
Next Pk Right Properties

NextPklLeft [ Marker
Function

Pk-Pk Search Couer
Marker Delta
Mkr—CF

Mkr—Ref Lvl

i Continuous Peak
Search

On

Off

Video BW 470 kHz ) Span 50.00 MHz
Sweep 1.00 ms (1001 pts)

Sep 08, 2015
== B" (5] - ? 1??58’46AM

YacToTHOe pa3pelleHre NoKa3aHuii Mapkepa MOXHO YBENUYNTb, BKIIOUYNB
dyHKUMIO n3MepeHns YacToTbl Mapkepa. KocHutech Bknagkm Counter
(CueTtuuk) B meHio Marker (Mapkep), 3atem nepekniounte Marker Count
(YacTtoTtomep) Ha 3HaueHue On (Bknto4eHo).
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|/|3MepeHI/1ﬂ HEeCKOJ1bKMUX CUTrHarnoB
CpaBHeHme CUrHanoB C MOMOLLbIO AefnbTa-MapKepa, eCfin OH He HaxoAUTCS Ha SKPaHHOW ceTke

CpaBHeHMe cUrHanoB € NOMOLLbIO AefNbTa-Mapkepa, ECrv OH HEe HaXOAUTCS
Ha 3KPaHHOWM CeTKe

PasHuuy 4actoTbl 1 amnnuTyAbl Mexay ABYMS CUrHanamm MoxHo U3mepsTb,
Aaxe ecnv oavH U3 CUrHanoB He HaXOAMTCH Ha AKPaHHOW ceTke. OTOT MeTos
noneseH Ans NPOBEPKU Ha rapMOHUYECKNE UCKaXKeHUs, Korga Ans usMepeHunsi
rapMOHWUK HU3KOrO YPOBHSA HEOBXOAMM Y3KMIi AnMana3oH U y3kas nonoca
NponycKaHus.

B Halwem npumepe npolenypbl Ha BXo4 nogaeTcst curHan aHanuaatopa 10 M,
3atem co3paloTca ABa Mapkepa: OAuH AN Nka OCHOBHOWM YacTOThl M BTOPOW Ans
nMka rapMoHuKK. Ipn BeIGpaHHbIX HACTPOMKaxX aHanu3aTopa OAMH U3 3TUX Mapke-
pOB He nonagaeT Ha 3KPaHHYH ceTKy (CM. pUCYHOK HMXe). Ha ocHoBe aTnx mapke-
POB BbIMOMHAETCA U3MEPEHNE YAaCTOTHOM N aMMINTYOHON pasHuLbl MEXAY 3TUMM
OByMsi curHanamu (PucyHok 2-3).

PucyHok 2-3. CpaBHeHWe AByX CUrHarnoB, eCnv OAMH N3 HUX He HaxXOoOUTCH Ha 9KPaHHOW ceTke

CvrHanel ans CpaBHeHUuA

A
/’/
H - }
LWar OencTtBue MpumeyaHus

1 TMogkntounTte BbIXOA
10 MlNy Ha 3agHen
naHenu k PY-exoay
nepegHen naHenu.

2 BoccTtaHoBuTe a. Haxmute knasuwy Mode [o ymonyaHuto aHanusatop
cTaHgapTHble Preset (Cbpoc pexunma). ncnonb3yeTt pexvum aHanusaTtopa
HaCTPOWKM CMeKkTpa 1 cnekTpanbHbIN aHanus
aHanusaTopa. CO cBunNupoBaHueM. Ecnu HyxHo,

Bbl MOXXeTe NPOBEPUTL UMKN U3Me-
HUTb PEXUM, HaXXMMas KNaBuLLy
MODE/MEAS (Pexum/usmepeHue).

Cb6poc pexnma nsmeHsaeT He BCce HaCTPOWKK aHanuaatopa. Ytobbl
BbINOMHMTL NOMHBIN cOpoC NnapameTpoB, BbibepuTe NyHKTbI «BoccTa-
HOBJIEHME NapameTpoB pexrMa no ymonyaHuio» n «Cépoc Bxoga

1 BbIxoda» B MeHto «CBpocy.
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LWar

|/|3MepeHI/1$| HEeCKOJ1bKMUX CUTrHarnoB

CpaBHEHVIe CUrHanoB C MOMOLLbIO AefbTa-MapKepa, eCfiu OH He HaxoAUTCS Ha SKpaHHOW ceTke

OencTtBue

MpumeyaHusa

YcTaHoBUTE LEHTpa-
NIbHYIO 4acToTy U Ana-

a.

HaxmuTe knasmwy FREQ
(YactoTa).

nasor AnA NpocMoTpa b. B naHenu meHto gsaxapi
%T/Iarnamcsric:aomm KocHuTech nyHkTa Center
MOHMK”' o 50 Ml'p Frequency (LeHTpanbHas
A 4. yacTtoTa) 1 BBeguTe
3Ha4eHue 10 MIy.
C. [Baxabl KOCHUTECH NMyHKTa
Span (Monoca o63opa) n
BBeauTe 3HadeHne 5 MIu,.

4 YctaHoBuTe a. Haxmute knasuwy AMPTD
OMOPHbIV YPOBEHb (AmnnuTtyga).
ananusaropa. b. Ha naHenu meHio gBaxabl

KocHuTech nyHkTa Ref Level
(OnopHbIN ypoBeHb) 1 BBE-
avte 3HadeHne 0 abm.

5 TNomecTtuTte mapkep a. Haxmute knaemwy Peak Search
Ha CaMbl BbICOKMM (Mownck nuka) unm KocHUTECH
nyK Ha gucnnee naHenu MeH 1 BbibepuTe MyHKT
(10 MI'w). Peak Search (IMownck nuka)

6 YcraHoBuTe a. KocHutecb Bknagkm Marker ->
pasmep Luara (Mapkep).

UeHTpanbHom b. KocHuTech nyHkta Mkr — CF
HacToTbl paBHbLIM Step (Mapkep —> Lar LeHTp.
yacTtoTe mapkepa. 4acToTbLl).

7 AxTnBuMpyihTe a. Haxmute Ha Bknagky Settings
dYHKUNIO (HacTtponkn).
AenbTa-mapkera. b. B cnucke 3HauyeHuit Marker

Mode (Pexum mapkepa)
BbiGepuTe Delta (OenbTa).

8 YBennybTe LeHT- a. Haxwmute knasunwy FREQ MepBbIi Mapkep 1 genbTa-MapKepbl
parnbHyl0 YacToTy (YacTorTa). nepemeLLarnTcs K IEBOMY Kparo
Ha 10 MI"u. b. [BaXabl KOCHUTECH MYHKTA 3KpaHa Ha ypoBHe Makcumyma

Center Frequency (LleHT- NEepBOro curHana.
panbHasi YactoTa) U BBeauTe
3HavyeHune 20 MIy,.
9 [llepemectuTe fgenbta-  a. Haxmute knasuwwy Ha pucyHke 2-4 cnesa Ha aKpaHe

29

MapKep Ha HOBYHO
LEeHTpalrbHYK 4aCToTy

AHanusaTtopsl curHanos Keysight cepumn X. Pexxum aHanusa cnektpa — PykOBOACTBO MO SKCMyaTaumm

Peak Search (Mouck
nvKa) UM KOCHUTECh
naHenu MeHto 1 Bbibe-
pute NyHKT Peak
Search (Mownck nuka).

BMHa OMopHas ccbifka ans nep-
BOro Mapkepa (2) Ha neBoW CTOpOHe
Aavcnres, kotopas ykasblBaerT,

4YTO onopHbIn curHan 10 MMy Haxo-
AnTcs Ha bonee HU3KOWM YacToTe,
Yem oTobpakaembli AnanasoH
yactoT. [lenbTa-mapkep (1A2)
oTobpakaeTcs Ha MMKe KOMMOHEHTa
20 Ml'u. 3oHa pe3ynbTaToB AenbTa-
Mapkepa oTobpaxkaeT pa3HOCTb
aMnNnTyabl U 4acToTbl MEXAY
MakCcuMymMamu curHana

npun 10 n 20 Mru.



|/|3MepeHI/1$| HEeCKOJ1bKMUX CUTrHarnoB
CpaBHeHme CUrHanoB C MOMOLLbIO AefnbTa-MapKepa, eCfin OH He HaxoAUTCS Ha SKPaHHOW ceTke

LWar DencrtBue MpumeyaHus

PucyHok 2-4. [lenbTa-mapkep ¢ ONOpHbIM CUTHANoMm 3a npegenaMmu akpaHa

Q Marker

Input: RF Input Z: 50 O Atten: 10 dB Trig: Free Run PNO: Best Wide Avg Type: Log-Power 1|2 4
KEYSIGHT Cgupling: AC anections: Off Int Preamp: Off G:‘:e: Off IF Gain: Low NFgE: yO‘:: ° et g
Ext Gain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off | Marker 1
Align: Auto b )
p | {Marker A Frequency
Spectrum ¢ ; Z|110.005000 MHz
Scale/Div 10 dB Ref Level 0.00 dBm

Peak Search

W Pk Search
'l I ! Next Peak Config

Next Pk Right Properties

NextPkLeft || Marker
Function
Marker—

Pk-Pk Search Conudet

Marker Delta
Mkr—CF

Mkr—Ref Lvl

Video BW 47 kHz Span 5.000 MHz
Sweep 1.00 ms (1001 pts)|

)| Sep 08, 2015
11:58:46 AM

10 Bbikntounte mapkep. a. Haxmute Marker, Off (Mapkep, BbIKNHOUYAUTL).
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M3amMepeHnst HECKOTMbKMX CUTHANoB
M3amepeHnsa curHanos ¢ o4MHaKoBOM aMnnnTygon

N3mepeHus curHanos ¢ 04MHaAKoOBOW aMninTyaou

B aTon npouenype nonoca nponyckaHusa cunstpa MY n nonoca suaeodpunbTpa

Ha aHanM3aTope YMeHbLUAKTCs AN pa3feneHus AByX CUrHanos ¢ O4MHAKOBOW aMnu-
TyAOW € 4acTOoTHbIM pasgenenuem 100 kl'y. OBpaTuTe BHMMaHMeE, YTO OKOHYaTENbHO
BblOpaHHag nonoca nponyckaHusa dovneTpa MY (MM ®MNY) gna toro, 4tobbl curHansl
ObINN ACHO pPas3NMUMMbI Ha 3KpaHe, UMEET LUMPUHY, PABHYK YAaCTOTHOMY pasaeneHunto
curHanos, a nonoca sugeocpunstpa (MBD) HemHoro yxe, yem MM Gy,

B aTon npouenype ucnonb3yetca NCTOYHUK curHana MXG. MoxHO ncnonb-
30BaTh U NOOBON aHANOMMYHbIN MCTOYHUK CUrHana, CnocobHbI reHepupoBaThb
MYMNbTUTOHOBbIN CUrHan.

LWar DencTBune MpumeyvaHun

1 MopkntounTe reHepaTop curHanoe k PY-Bxogy aHanuaaTopa, kak mokasaHo Ha PUCYHKe.

&

PY-Bbixog

e — PY-Bxon

AHanusatop curHanos

2 YcTaHOBUTE NCTOYHUK a. YcraHosuTe Yactoty 300,05 MIu,. YacTtoTa BTOpOro curHana
Ha 100 kl'y BbIWwe
curHana Ha reHepauvio - yerghoute amnnutyay -20 abm. . ’
MYNbTUTOHOBOTO 4YeM y NepBoro, Npu oau-
(mByxToHOBOIO) curHana. C. HaxmuTe kHonky Mode (Pexum) HaKoBOW amnnuTyae.

Ha nepefHen naHenn n HaxmunTe
kHoMKy Multitone (MynbTUTOHOBBGIN).

BkntounTe MynbTUTOHOBBIN PEXUM.

HaxwmuTe Initialize Table
(MHMumanusnpoBaTb Tabnuuy).

f.  Ycranoeute Number Of Tones
(KonnuyecTBO TOHOB) paBHbIM 2.

g. YcraHosuTe Freq Spacing (PasHeceHue
yacToT) paBHbiM 100 KL,

h. Haxmute Done (FoToBO).

i. Haxmute Apply Multitone
(MpuMeHUTb MYNbTUTOHOBLIN
pexum).

j-  Bkniouute PY-BbIxOA.
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M3amMepeHnst HECKOTMbKMX CUTHANoB
M3amepeHnsa curHanos ¢ o4MHaKoBOM aMnnnTygon

LWar DencTBue MpumevaHusn
3 BbinonHute a. Haxxmute knaemwy Mode Preset «AHanu3aTop crnekTpa»
npensapuTenbHyto (C6poc pexuma). n nsmepeHune «Cnek-

HacTpOWiKy aHanusaTtopa.

TpanbHbIA aHanu3

CO CBUMMPOBAHNEMY.
Ecnn HyxHO, BbI
MOXeTe NpoBepUTb
UM U3MEHUTb PEXMM,
HaXnumas KnasuLLy
MODE/MEAS
(Pexvm/nsmepeHue).

C6poc pexnMa U3MEHSIET He BCe HACTPOMKM aHanusaTopa. YTobbl
BbINOMHWTL MOJIHBIN COpOC NapaMeTpoB., BeibepuTe NyHKTHI «BoccTa-
HOBIIEHWE NapaMeTpoB pexuma no ymonyaHuio» n «Copoc Bxoaa

1 Bbixoda» B MeHi «COpocy.

4 YcrtaHoBuTE a. Haxmute knasmwy FREQ (YacToTa).
LeHTparnbHyto 4actoTy b

. [Baxapbl kKOCHUTECH NyHKTa Center
W guanasoH 4acToT.

Frequency (LUeHTpanbHasa yacToTta)
1 BBeauTe 3HadyeHune 300 MINy,.

C. [Baxabl KOCHUTECH NyHKTa Span
(Monoca o630pa) n BBEAMTE
3HaveHue 2 MI'u.

5 VYcraHoBuTe nonocy a. Haxmute knaesumwy BW (Monoca
nponyckaHus unsTpa YacToT).
M4 ananusatopa. b. OBaxabl kocHUTECH NyHKTa Res BW

(Monoca nponyckaHua dunbTpa
M4Y) n BBeaute 3HadveHne 300 Ky,

Ha skpaHe byget
oTobpaxaTbCst O4MH
nuK curHana.

Cwm. PucyHok 2-5.

PucyHok 2-5. HepasgeneHHbie curHansl C OQUHaAKOBOW amnanuTyaom

KEYSIGHT |Input:RF Input Z: 50 O Atten: 10 dB Trig: Free Run PNO:BesiWide  Avg Type: Log-Power [ 1]2
Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off w
Ext Gain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off
Align: Auto |
Spectrum v
Scale/Div 10 dB Ref Level 0.00 dBm

'Center 300.000 MHz Video BW 300 kHz Span 2.000 MHz
#Res BW 300 kHz Sweep 1.00 ms (1001 pts)

™1 | ) Sep 08, 2015
L] "') ( - P oo

Q Frequency

enter Frequency
I 300.000000 MHz

Span
2.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq I
| 299000000 MHz
I Stop Freq

301.000000 MHz

| CF Step
200.000 kHz

Auto
Man

| Signal Track
(Span Zoom)
On
off
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M3amMepeHnst HECKOTMbKMX CUTHANoB
M3amepeHnsa curHanos ¢ o4MHaKoBOM aMnnnTygon

Lar OenctBue MpumeyvaHus
6 WameHuTe MM OMNY. a. [eaxpgbl KocHUTECh NyHKTa Res BW [Wupuna MM &MY
(Monoca nponyckaHusa cduneTtpa NMY)  meHbWwe UK paBHa
n BBeauTe 3HaveHue 100 klu. 4acTOTHOMY
pasgeneHnio AByx
CUrHanos.
7 YMeHblwnTe nosnocy a. [eaxabl kocHuTeck nyHkTa Video BW ~ Obpatute BHUMaHMe,
BngeodunbTpa. (Monoca BupeodmnbTpa) 1 BBeaMTe  4TO NUK CUrHana npespa-
3Ha4eHue 100 klu. TUNCA B ABa NuKa, pasae-

NeHHbIX npoBanom 2,5 ab.
OTO 03HavaeT, YTO Mbl
MOXeM UMeTb Aeno

C ABYMS1 CUrHanamu.

Cwm. PucyHok 2-6.

PucyHok 2-6. HepasgeneHHble curHanbl C O4UHAKOBOW amMnnnTyaon

SA
KEYSIGHT Input: RF Input Z: 50 Q Aften: 10 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power m 2 4
Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off W
Ext Gain:0.00dB  Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off |
Align: Auto

Spectrum
f Scale/Div 10 dB Ref Level 0.00 dBm

Span 2.000 MHz|
Sweep 1.60 ms (1001 pts)!

Center 300.000 MHz ) #Video BW 10 kHz
#4Res BW 100 kHz

o Sep 08, 2015
=I‘ r’ (ﬂ - ? 1(:‘:)58A46AM

8 YwmeHbwute MM M4, a. [eaxabl KocHUTeChb NyHkTa Res BW Tenepb BUAHbI ABa
(Monoca nponyckaHusa duneTpa NMY) curiana — cm. PucyHok 2-7.
1 BBeguTe 3HadeHune 10 klu. Mpn HeobxoanmocTn ucno-

nb3ynTe pyyKy Ha nepegHen
naHenu Nnn KHOMKu Lwara
Onsa fanbHenwero yMmeHb-
LLeHMs Nonockl Nponycka-
Hua ounbTpa MY 1 nyywero
pasfeneHnsi CUrHanos.
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M3amMepeHnst HECKOTMbKMX CUTHANoB
M3amepeHnsa curHanos ¢ o4MHaKoBOM aMnnnTygon

LWar DenctBue MpumevaHusn

PucyHok 2-7. PasgeneHne curHanoB ¢ 0gMHaKkoBOW aMnnnTy4omn

KEYSIGHT |Input: RF Input Z: 50 O Aften: 10 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power
@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off
Ext Gain:0.00dB  Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off
Align: Auto

Spectrum
| Scale/Div 10 dB Ref Level 0.00 dBm

'RBW Filter Type |
Gaussian v
'RBW Filter BW
3d8 v

i Jon s s Py

Cer:.2r 300.000 MHz #Video BW 10 kHz Span 2.000 MHz|
#Res BW 10 kHz Sweep 1.00 ms (1001 pts)

o Sep 08, 2015
=! el | ? 11:58:46 AM

Mpu ymeHbLIeHUM nonockl nponyckaHus ®rY paspelueHne otaenbHbIX CUrHaNoB
ynyuyllaeTcs, a BpeMsi CBUMMPOBAHWS YBeNMYMBaeTcs (4N nonyveHus donee
noapobHo MHdopmauun cM. pasgen «PasgeneHne curHanoB ¢ Maron OTCTPOMKOM»
Ha cTpaHuLe 195 B rmase «[MpuHumMnbl».) Ans cambix 6bICTPbIX U3MEPEHWIA UCTIONb-
3ynTe MakCMMarbHO LUMPOKYHD nornocy nponyckaHus dunestpa MNMY. Mpu Boibope
cbpoca pexuma nonoca nponyckaHus punbTtpa MY cBsi3aHa ¢ guana3oHoM.

Mockonbky cBsi3aHHOE 3HAYeHUE MOoNockl NponyckaHus puneTpa MY Geino name-
HEHo, TO psgom ¢ obo3HaveHeM Res BW (nonoca nponyckanus counstpa MN4)

B NTEBOM HWXHEM YrIy 3KpaHa NosIBNAETCH 3HaK #, yKasbiBaloLWMI Ha TO, Y4TO nosoca
nponyckaHus cdounbTtpa MY 6bina «oTBA3aHay oT gruanasoHa. (Ons nonyvyeHus
JononHUTEeNbHOM MHGOPMaLLMKM NO CBA3bIBAHWIO CM. onncaHmne kHonku Auto Couple
(ABTOMaTU4YecKkoe cBsidbiBaHME) B « CripaBoYHUKE Mosib308ameris U rpospammucma
npubopoe X-cepuu Keysight Technologies»).

MpocTor cnocob pa3geneHns AByX CUTHANOB C O4MHAKOBOW aMNIIUTYAOM
3aKryaeTcs B UCNONb30BaHNM yHKUMU Auto Tune (ABTOHACTpOWKa)
cnegyromnm obpasom:

1 Haxwmwute knaBuwy Mode Preset (Copoc pexuma).
2 KocHutecb nyHkTa Auto Tune (ABTOHacTpomka).

[Ba curHana 6yayT NonHoCTh0 pasaerneHsl, Mapkep ByaeT NoMeLLEeH Ha cambii
BbICOKUI NuK. Cm. PrncyHok 2-8.
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M3amMepeHnst HECKOTMbKMX CUTHANoB
M3amepeHnsa curHanos ¢ o4MHaKoBOM aMnnnTygon

PucyHok 2-8. PasgeneHune curHanoB ¢ 04UMHAKOBOW aMnnnTyaon

Q Frequency

Input Z: 50 O /Atten: 6 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power 2 4 : . 5
C) Coupling: AC Cormections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off | Center Frequency
Ext Gain: 0.00dB  Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off 300.049997 MHz
Align: Auto ) i |
| #Span
71| 313.512000 kHz
Swept Span
Zero Span

Scale/Div 10 dB

Full Span
tart req
299.893241 MHz

»Stop Freq
300.206753 MHz

Auto Tune

{CF Step
| 31,351 kHz

Auto
Man

Center 300.0500 MHz Video BW 3.0 kHz Span 313.5 kHz
Sweep 1.00 ms (1001 pts)

) | Sep 08, 2015
11:58:46 AM
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|/|3MepeHI/1ﬂ HEeCKOJ1bKMUX CUTrHarnoB

BblaeneHue cnabbix curHanoe Ha ¢OHE MOLLHLIX CUrHanoB

BbigeneHue cnabbix CMrHanoB Ha (*)OHG MOLLUHbIX CUITHaroB

Hwxe onucaHa npoueanypa pasgeneHns AByX BXOAHbLIX CUTHAMNoOB C YaCTOTHLIM
pasgeneHnem 50 k'y 1 pasHocTbio amnanTyabl 60 4B ¢ NOMOLLBIO Y3KMX NOIOC

paspeLleHust.

B aTon npoueanype ucnonb3yetcs reHepaTop curHanos cepum MXG. MoxHo
MCrnonb3oBaTh Takke NodoN aHanorMyHbI reHepaTop CUrHarnos.

LWar

DencTtBue

MpumeyaHus

1 MNopgkniounTte reHepaTop curHanos Kk PY-Bxoaoy aHanmsaTtopa, Kak Moka3aHo Ha PUCYHKeE.

ot b ey

w -

;"gaéan gg
@aes

DoOO

FeHepaTop curHana

AN U s gt b Bt Tt et

AHanusaTtop cUrHanos

PY Bbix0oq

2 YcTaHoBuUTE reHe- a.

paTtop curHana
Ha reHepauuio

MYNbTUTOHOBOIO C.
(oByxTOHOBOrO)
curHana.

d.

YcrtaHosuTte yacTtoty 300,025 Ml
b. YcraHosuTe amnnutyay -10 gbm.

Haxmute kHonky Mode (Pexum)
Ha nepegHen naHenn n HaxmMuTe
kHonky Multitone
(MynbTUTOHOBBLIN).

Bknto4nTe MynbTUTOHOBBIN PEXUM.

e. Haxmurte Initialize Table

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum

(MHMumManusnpoBaTb Tabnuuy).

YctaHoBute Number Of Tones
(KonnuyecTBO TOHOB) paBHbIM 2.

. YcrtaHoBuTe Freq Spacing

(Pa3HeceHue yacToT)
paBHbiM 50 KIY,.

HaxmuTte Done (FoToBo).

HaxmuTe Edit Table
(PepakTupoBaTb Tabnuuy).

YctaHoBute Power of Tone 2
(MowHOCTb TOHa 2)
paBHon —60 ab.

YacTtoTa BTOpOro curHana

Ha 50 k'Y BblLe, YeM Y NepBoro
curHana, a yposeHb Ha 60 ob
HWXe, YeM y NepBoro curHana.
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|/|3MepeHI/1$| HEeCKOJ1bKMUX CUTrHarnoB
BblaeneHue cnabbix curHanoe Ha POHE MOLLHbIX CUrHanoB

LWar DencrBue MpumeyaHusa

K. Haxmute Return (Bosspar).

I. Haxmute Apply Multitone
(MprMeHNTb MyNbTUTOHOBbLIN

pexum).

3 Bbinonnute HaxwmuTe knaBuwy Mode Preset Mo ymonyaHuio aHanusaTop
npeaBapuTeNbHYHO (Copoc pexuma). 1cnonb3yeT pexum aHanusaTopa
HaCTPOWKY CMNeKTpa n cnekTpanbHbI aHanua
aHanusaTopa. €O cBunupoBaHueM. Ecnu HyxHo,

Bbl MOXeTe NpoBEPUTL UNKN nsme-
HUTb PEXUM, HaXXMMas KrnasuLly
MODE/MEAS (Pexum/nsmepeHue).

C6poc pexnma N3MeHsSeT He BCe HaCTPONKM aHanuasaTopa. YTobbl BbINONHAT
nonHbIv cbpoc napameTpoB, BbibepuTe NyHKTbl «BoccTaHoBNeHne napamer-
pOB pexuMa no ymonyaHuio» n «Copoc Bxoga v Bbixoga» B MeHto «Copocy.

4 YcraHosuTe a. Haxmute knasuwy FREQ
LeHTpanbHyto (YacToTa).
HacToTy N AMANA3oH 1y - B hapenn meHio ABaXab!
HacTor. KocHuTecb nyHkTa Center
Frequency (UeHTpanbHas
yacToTa) 1 BBeauTe 3Haye-
Hve 300 M.
C. [OBaxabl KOCHUTECH MyHKTa Span
(Monoca o630pa) 1 BBEANTE
3HayeHne 500 kI'y,.
5  YcraHosuTe a. Haxmute knasuwy BW (Monoca
nonocy 4acToT).
nporyckaxus b. B naHenu meHio gsaxapl koc-
¢uneTpa M4 HuUTecb nyHkTa Res BW (Monoca
aHanusaropa. nponyckaHusa cdunbTpa M4Y)
v BBeauTe 3Ha4veHune 30 kIy,.
6  YcraHoBuTe MUK a. HaxxmuTe knasuwy Peak Search ®dunbTp aHanusatopa Ha 30 k'y
curiana 300 My (Mowmck nuka) Ha nepeaHeil “MeeT KoathULIMEHT pop-
Ha OMOPHbIA naHenu unm KOCHUTeChb NaHenu mbl 4,1:1 ¢ nonocown nponycka-
YPOBEHb. MeHI0 1 BbibepuTe NyHKT Peak Hus 123 kl'y B Touke 60 Ab.
Search (Mouck nuka). MonoBMHa NoNockl Nponyc-
b. KocHuteck nyHkta Mkr->Mkr Ref kaHus, v 61,5 Ky, HE yxe,
Lvi (MapKep - >Mapkep - > 4YyeM 4YaCTOTHOE pasaerieHne
OnopHbLIN YPOBEHL). 50 k'L, NnosToMy BXOAHbIE

curHarnbel He MoryT ObITb
BblaeneHsl. Cm. PucyHok 2-9.
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|/|3MepeHI/1$| HEeCKOJ1bKMUX CUTrHarnoB

BblaeneHue cnabbix curHanoe Ha ¢OHE MOLLHLIX CUrHanoB

LWar

DencrBue

MpumeyaHusa

KEYSIGHT  input: RF
D Coupling: AC
Ext Gain: 0.00 dB

Input Z: 50 Q

Align: Auto

) | sep 08, 2015
11:58:46 AM

PucyHok 2-9. PasgeneHue curHanos c M1 &MY 30 klMy

Cormections: Off
Freq Ref: Sense, Int LNP: Not Enabled

PNO: Balanced
IF Gain: Low
Sig Track: Off

Aften: 6 dB
Int Preamp: Off

Trig: Free Run
Gate: Off

Ref Level -10.20 dBm
v

* Video BW 30 kHz

Q Marker

Select Marker
| | Marker 1

{ Marker Frequency
Z{} 300.000500 MHz

Peak Search

| Pk Search

Next Peak Config

Next Pk Right Properties

Marker

MR Function

Minimum Peak Marker—
Pk-Pk Search Eumter
Marker Delta
Mkr—CF

Mkr—Ref Lvl

Span 500.0 kHz
Sweep 1.00 ms (1001 pts)!

YMeHbLumte MM a. Haxmute kHonky BW (IMonoca YMeHbLUEeHHasa nonoca nponyckaHus
ory. 4yacToT). dunbTpa N4 nossonseT ysuaeTb
b. B packpblBatoLiemcs MeHio CKpbITbI cnabblii curHan.
OBaXabl KOCHUTECH MyHKTa Res
BW (Monoca nponyckaHus
¢dunbTpa MNMY) 1 BBEgUTE
3HayeHune 10 kly,.
lNocTaBbTe genbTa- a. HaxmuTe knaeumwy Peak dunbTp aHanuaatopa Ha 10 kly,
MapKep Ha MeHbLUMI Search (Mouck nuka). “meeT KoaPDULMEHT NPSAMOYrorb-
curHan. b. B packpbiBatoLLEMCS MEHIO HocTu 4,1:1 ¢ nonocon YacToT
KocHuUTechb nyHkTa Marker Delta 4,1 kT'y B Touke 60 AB. MNonosuHa
(OenbTa-mapkep). nonockl nponyckanusa, unm 20,5 kly,
yxe 3HadeHua 50 k', noaTomy
C. KocHuteck nyHkta Marker A

Frequency (YactoTa genbTa-
Mapkepa) 1 BBeguTe
3HayeHune 50 kly.

BXOAHble CUrHanbl MOryT ObITb
pasgenenbl. CM. PucyHok 2-10.
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|/|3MepeHI/1$| HEeCKOJ1bKMUX CUTrHarnoB
BblaeneHue cnabbix curHanoe Ha POHE MOLLHbIX CUrHanoB

LWar DencrBue MpumeyaHusa

PucyHok 2-10. PasgeneHue curHanos ¢ MM &MY 10 My

ﬁ Marker

KEYSIGHT |Input: RF Input Z: 50 O Aften: 6 dB Trig: Free Run PNO: Balanced 2 s Select Marker
Q Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off
Ext Gain: 0.00dB  Freq Ref: Sense, Int [LNP: Not Enabled Sig Track: Off Marker 1
Align: Auto N

Marker A Frequency ]
Spectrum i ! . 0.000 kHz
f Scale/Div 10 dB Ref Level -10.20 dBm
Log Peak Search .
W Pk Search
Next Peak Config
Next Pk Right Properties
NextPklLeft [ Marker
Function
Pk-Pk Search Coirter

Marker Delta
Mkr—CF

Mkr—Ref Lv
Search

Video BW 10 kHz ) Span 500.0 kHz
Sweep 1.00 ms (1001 pts)

) | Sep 08,2015
11:58:46 AM

[ns o6ecneyeHns TOYHOrO N3MEPEHNST U ONTUMAIBHOMO AMHAMNYECKOTO
JnanasoHa Bbl MOXeTe ucnornb3oBaTb yHKUmMio Auto Couple (ABTomMaTu-
Yyeckoe CBsi3biBaHUe):

a. Haxxmute knasuwy MEAS SETUP (HacTtpoika namepeHus).

b. Ha naHenu meHto kocHutech nyHkTa Auto Couple (ABTOMaTU4eCKoe
cBasbiBaHue). Cm. PucyHok 2-11.
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|/|3MepeHI/1$| HEeCKOJ1bKMUX CUTrHarnoB
BblaeneHue cnabbix curHanoe Ha ¢OHE MOLLHLIX CUrHanoB

LWar DencrBue MpumeyaHusa

PucyHok 2-11. Micnonb3oBaHne aBTOMaTU4ECKOro CBA3bIBaHUS

KEYSIGHT |Input: litF Input Z: 50 Q Atten: 6 dB Trig: Free Run 'PNO: Balanced Avg Type: Log-Power
Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off
Ext Gain: 0.00 dB  Freq Ref: Sense, Int LNP: Not Enabled |Sig Track: Off
Align: Auto

Spectrum AM 50.0 kHz||

Scale/Div 10 dB Ref Level -10.20 dBm -59.78 dB
Standard

1)
2 Legacy

Compat

Tune &

Global

Center 300.0000 MHz Video BW 4.7 kHz Span 500.0 kHz|
Res BW 4.7 kHz Sweep 1.00 ms (1001 pts)

O Wl ? e
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M3mepeHnsa HeCKOMNbKUX CUrHanoB
YMeHbLUEeHNE nonockl 0630pa npn nsmepeHnn curHana

YMEHbLUEHME MOSIOChHI 0630pa npn N3SMepeHmnmn curHara

41

Bbl MOXeTe Ucronb3oBaTh (PYHKLMIO OTCINEXUBAHUSA cUrHana, YTobbl ObICTPO
YMEHbLUMTb MoJiocy 0630pa, COXpaHsis CUrHas Ha LeHTpasibHOM YyacToTe. 310
ObICTPbIV CNOCO6 yBENMUUTL MacliTab 06nacTy BOKPYr curHana ans uaoeH-
TUgMKALUM paHee He pasnnyaemMblX CUTHasoB.

Hwxe onucaHa npouenypa Ucnonb3oBaHUSA OTCINEXNBAHMSA CUrHana ¢ Mac-
LWwTabmpoBaHMeM ananasoHa 4sis NpocMoTpa ONOpHOro curHana Ha 50 My,
B AnanasoHe 200 klu.

LWar OencTtBue MpumeyvaHus

1 BbinonHute a. Haxmute knaBuwy Mode Preset  [lo ymonuaHuio aHanusatop

npegBapuTenbHYIO (Cbpoc pexuma). Mcrnonb3yeT pexum aHanu-
HaCTPOWKy 3aTopa CnekTpa v cnekTpanb-
aHanusaTopa. HbI @aHanu3 co CBMNMpoBa-
HveM. Mpn HeobxoamMMocTH
Bbl MOXETEe NpoBepuTh (1 BbIG-
paTb) PeXuM, HaxaB KHOMKY
MODE/MEAS (Pexunm/
N3MepeHue).
C6poc pexvma U3MeHsieT He BCce HacTpoWku aHanm3artopa. Ytobbl
BbINOMHMTL NOMHBIN COPOC NnapameTpoB, BbibepuTe NyHKTbI «BoccTaHo-
BreHne napameTpoB pexunma no ymondaHuo» n «Copoc Bxoga
1 BbIxo4a» B MeHto «CBpocy.
2 Bknwouute a. Haxmute knasuwy Input/Output
BHYTPEHHMWI OMOPHbIN (BxoAabl u BbIXoAbl).
curhan aHanusaropa b. KocHutech nyHkta RF Calibrator

¢ vacTtoTton 50 Ml'w,. (Kanu6patop PY) v BbiGepuTe

3HavyeHune 50 MIy.

Zoom (OTcnexwuBaHue curHana /
MacwTtabupoBaHe nonockl
o630pa) 1 BKUUTE 3TOT
pexum (On).

3 YcraHoBuTe a. Haxmute knasuwy FREQ
LEHTparnbHYyl 4acToTy (YacroTa).
W AanasoH 4acTor. b. B naHenu meHto aBaxabl
KOCHUTECb MyHKTa Start
Frequency (HayanbHas yactoTa)
1 BBeauTe 3HayeHune 20 MINy,.
C. [ABaxabl KOCHUTECH NYHKTa Stop
Frequency (KoHeuyHas yacToTa)
n BBeauTe 3HayeHue 1 Mu.
4 Bknounte dyHKLMIO a. KocHuTecb KHOMKU OTCNeXMBaHUSA Mpu aTOM Mapkep ycTaHaB-
OTCNEXMBaHUSA curHana ¢ maclutabmposaHuem nuBaeTcs Ha MUK, curHan
curHana. OunanasoHa Signal Track / Span nepemMeLLaeTcs B LLEHTP

3KpaHa n nHUMUmnmnpyeTca
oTcnexmBaHne curHana.

CMm. PucyHok 2-12.

AHanusaTtopsl curHanos Keysight cepumn X. Pexum aHanusa cnektpa — PykOBOACTBO MO SKCMyaTaumm



M3mepeHnsa HeCKOMNbKUX CUrHanoB
YMeHbLUEeHNE nonockl 0630pa npn nsmepeHnn curHana

LWar

OencTtBue

MpumevaHusn

PucyHok 2-12. OTcnexvsaHue curHana BKIYEHO nepes yMeHblUeHneM gnanasoHa

Input: REF
Coupling: AC

Input Z: 50 Q
Corrections: Off

Align: Auto

Scale/Div 10 dB

Start -80.0 MHz
Res BW 2.4 MHz

Sep 08, 2015
=DM ? e

Atten: 10 dB
Int Preamp: Off Gate: Off
Ext Gain: 0.00 dB Freq Ref: Sense, Int |[LNP: Not Enabled

Trig: Free Run PNO: Fast Avg Type: Log-Power

IF Gain: Low NFE: Off
Sig Track: On

Ref Level 0.00 dBm

Video BW 2.4 MHz

| Center Frequency
| 49.400000 MHz
A H7 i

“|} 258.800000 MHz

Swept Span
Zero Span

Full Span
{Start Freq ‘
| -80.000000 MHz
Stop Freq
178.800000 MHz

| CF Step
{ 25.880000 MHz

Auto
Man

i Freq Offset
0Hz 4

iSignal Track
|(Span Zoom)
On
Off

Stop 178.8 MHz|

Sweep 1.00 ms (1001 pts),

5 YcraHoBute
KannbpoBOYHbI CUrHan
Ha OMOPHbLIN YPOBEHb.

. Haxxmute Marker (Mapkep) Ha nepeg-

Hew NaHenu UNn KOCHUTECh NaHenu
MeHI0 1 BblIbepuTe nyHKT Marker
(Mapkep).

. Beibepute Bknagky Mkr->

(Mapkep ->).

. Kochutech nyHkrta Mkr-> Ref Lvl

(Mapkep -> ONOpHbIA YPOBEHb).

Mockonbky yHKUMS oTCne-
XVBaHWA cUrHana asToma-
TUYECKN NogaepKuBaeT
CUrHarn B LEHTPe 3KpaHa,
Bbl MOXeTe BbICTPO YMEHb-
WKTb Anana3oH ans 6onee
6nuskoro npocmotpa. Ecnin
curHan ncyesaeT C 9KpaHa
npu yMeHbLUeHUW auana-
30Ha, ucnonb3yiTte bonee
LUIMPOKMI AnanasoH 4acToT.

6 YMeHbLIMTE YaCTOTHLIN
[manasoH U nomnocy
nponycKaHus
dunbTpa MNYy.

. Haxxmute knasuwy FREQ (YacTtoTa).

. Ha naHenu meHto gBaxabl KOCHUTECH

nyHkTta Span (Monoca o630opa)
1 BBeauTe 3HadyeHune 200 klu,.

Ecnn nsmeneHne guana-
30Ha JOCTaTO4YHO BESIVKO,
OnanasoH yMmeHbLuaeTcq
no waram no Mepe BbINos-
HEHNA aBTOMaTUYECKOro
MacLTabupoBaHusi. Bbl
TaKkke MOoXeTe UCNomnb30-
BaTb PYy4KYy Ha nepeaHemn
naHenu Unu KnaeuLLIK LIara
Ons yMeHblUeHns anana-
30Ha 1 NonockI Nponycka-
Husa unbTpa M4.

Cm. PucyHok 2-13.

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 10 SKCniyaTauum 42
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LWar

M3mepeHnsa HeCKOMNbKUX CUrHanoB
YMeHbLUEeHNE nonockl 0630pa npn nsmepeHnn curHana

DenicTBue MpumevaHun

PucyHok 2-13. OTcnexvBaHue curHana nocne ysenuyeHns macltaba

KEYSIGHT

Scale/Div 10 dB

Center 49.9993 MHz

Res BW 1.8 kHz

Input: REF Input Z: 50 Q Atten: 6 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power 2
Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off Iw
Ext Gain: 0.00 dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: On | 49999933 MHz |

Frequency

enter Frequency Setti

Align: Auto

Span
200.000000 kHz

Swept Span
V1 Zero Span

Full Span

Ref Level -24.96 dBm
¥

| Start Freq
| 49.899933 MHz

Stop Freq
50.099933 MHz

Auto Tune

Video BW 1.8 kHz Span 200.0 kHz
Sweep 1.27 ms (1001 pts),

o Sep 08, 201
=I e) (‘ﬂ - ? 1?p5846AM

7 Bblknouute oTcre- a. lepekntoynte Signal Track
XnBaHue curHana (OTcnexuBaHue curHana)

B cocTtosiHue Off (BblkntoveHo).

AHanusaTtopsl curHanos Keysight cepumn X. Pexum aHanusa cnektpa — PykOBOACTBO MO SKCMyaTaumm



Vlsmepeva HEeCKOJ1bK1UX CUrHanoB
M3mepeHusa MOLHOCTU MOAYIMPOBAHHbLIX CUTHAroB,
MEHAKLWNXCA NO YPOBHKO OTHOCUTEJIbHO OMOPHOIro

N3mepeHUst MOLLIHOCTM MOAYNIMPOBaHHbIX CUTHAIOB, MEHSIIOLLUXCS
MO YPOBHIO OTHOCUTENbHO OMOPHOrO

B aTon npoueaype onucbiBaeTcs, kak ucnonb3oBatb yHkuuio Delta Band/Interval
Power Marker (JenbTa-mapkep MOLLHOCTM B Nofioce/Ha UHTepBarne) Ans UaMmepeHus

W 3axBata MOAYNUPOBaHHbIX CUrHANOB OMOPHOr0 YCTPOWUCTBA UM CUCTEMbI YCTPONCTB
1 nocneayoLwero CpaBHEHUS aHanorMyHbIX NapaMeTpoB NOCNe KOPPEKTUPOBOK U N3Me-
HEHWIA HAaCTPOEK Ha ONOPHOM YCTPOMUCTBE UMK CUCTEME.

[na TOYHOCTM U3MepeHuii ¢ CMoMb3oBaHMEM MapKkepa MOLLHOCTM B Nonoce
napameTp Average Type (Tun ycpegHeHus) B HACTpovikax namepeHus (KHomnka
Meas Setup) gomxkeH 6bITb ycTaHOBMNEH B nonoxeHue Auto (ABTomMaTuyeckui).

LWar DencTtBUe MpumeyvaHusa
1 BeinonHuTe npegBapuTenbHyl0 HAaCTPOWKY aHanusaTopa.
w Ll - e
| e
| [ | P4 Bbixog

&

FeHepaTop curHana

AN SUTIT s gt b w8 T w0 [Ty

fr—— — —T‘T g

AHanusaTop CUrHanos

2 Hactponte a. Hactponte curHan W-CDMA
WCTOYHUK CUrHana. C 4 HecywMu (CO CMeLLEHNEM
yacTtoTbl -7,5 Mly, -2,5 Mlu,
2,5Mrluy, 7,5 MIl'u).
b. YcraHoBuTe 4actoTy
ncroyvHuka 1,96 INru.

C. YcTaHoBWTE aMnnuTygy
ncto4vHuka -10 pbm.

3 BoccTtaHoBuTte a. Haxmure knasuwy Mode Mo ymon4aHuo aHanu3saTtop
CcTaHOapTHble Preset (Copoc pexuma). MCnornb3yeT PeXnm aHannsatopa
HaCTPOWKM CMneKTpa n cnekTpasbHbIn aHanus
aHanusaTopa. €O cBunupoBaHueM. Ecnu HyxHo,

Bbl MOXETE NPOBEPUTL UMK U3Me-
HUTb PEXUM, HAXMMas Knasuwly
MODE/MEAS (Pexvnm/nsmepeHue).

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum 44



Vl3mepeva HEeCKOJ1bK1UX CUrHanoB
M3mepeHusa MOLHOCTU MOAYIMPOBAHHbLIX CUTHAroB,
MEeHAKLNXCA NO YPOBHKO OTHOCUTEJIbHO ONMOPHOIro

LWar OencrtBue MpumeyaHus
CO6poc pexuma n3ameHsieT He BCe HaCTPONKKN aHanm3aTopa. YTtobbl
BbINONHUTL NOMHbIV COPOC NapamMeTpoB, BoibepuTe NyHKTbl «BoccTa-
HOBMeHMe NnapameTpoB pexmMa no ymonyaHuio» n «Coépoc Bxoaa
1 BbIxoda» B MeHio «COpocy.

4 HactpowTtech a. Haxmute knasnwy FREQ
Ha curHan (YacTorTa).
W-CDMA.

b. Ha nanenu meHio KocHuTech
nyHkta Auto Tune
(ABTOHacTpoOWKa).

5 YcTtaHoBute
OMOPHbIV YPOBEHb

a. Haxmute knasuwy AMPTD
(AMOIUTYOA).

aHanusartopa. b. Ha nanenu meHo gsaxapl
KocHuTech nyHkTa Ref Level
(OnopHbIN ypoBeHb) 1 BBE-
auTte 3HavyeHne 0 pbm.

6 Bkntouunte a. HaxmuTe knaBuwy Trace
ycpeaHeHve (Tpacca).

Tpaccel. b. B cnucke sHaveHuit Trace
Type (Tvn Tpacchbl)
BblOepuTe Trace Average
(YcpeaHeHue Tpacchbl).

7 BkntounTe a. Haxmurte Marker (Mapkep) OT0 no3BonsieT 3MepuTb 0oLy
(PYHKLMIO Mapkepa Ha nepeaHen naHenun UM KOCHU- MOLLIHOCTb OMOPHOro curHana
MOLLIHOCTM Tecb MaHenm MeHio 1 Bbibepute W-CDMA c 4 Hecywmmum.

B nornoce. nyHkT Marker (Mapkep).

b. BuiGepuTe Bknagky Marker
Function (®yHkumna mapkepa).

C. KocHutecb nyHkTa Band Function

(LvpwuHa nonocsbl)  Bbibepute
Band Power (MowHoCTb
B nonoce).

8 LleHTpupyiite
YyacToTy Mapkepa
MOLLHOCTU
B nonoce/

Ha nHTepBarne.

a. [Baxabl KOCHUTECH MyHKTa
Marker Frequency (YactoTa
Mapkepa) n BBeauTe 3Ha-
yeHune 1,96 INu.

Mapkep O6ygeT ycTaHOBNEH
Ha ornbaroLyo ONoOpHOro
curHana c 4 Hecywmnmum.

9 OTtperynupyniTte
LWVpUHY (unu gna-
nasoH) mapkepa
MOLLIHOCTHM
B nonoce/

Ha MHTepBarne.

a. [Baxabl KOCHUTECH MyHKTa
Band Span (lupwnHa
nosiocbl) U BBEAUTE
3HayeHne 20 MIy.

370 No3BoNSAET OXBaTUTb BECb
onopHbIn curHan W-CDMA
¢ 4 Hecywiumun. Cm. PrcyHok 2-14.

OGpaTtuTte BHMMaHWe Ha 3eneHble
BepTMKarnbHbIEe NIMHUN Mapkepa 1,
BblAENSLMe AManasoH CUrHaroB,
BKITIOYEHHbIX B M3MepeHne Band/
Interval Power (MoLHOCTb B Mo-
noce/ Ha nHTepBane), U Ha MoLL-
HOCTb HeCyLLen, ykasaHHYIo

B BrioKe pesynbTaToB Mapkepa.

45 AnHanusaTopsbl curHanos Keysight cepun X. Pexxum aHanunsa cnektpa — PyKOBOACTBO MO SKCryaTaLun



V|3MepeHVI$| HEeCKOJ1bK1UX CUrHanoB

M3mepeHusa MOLHOCTU MOAYIMPOBAHHbLIX CUTHAroB,
MEeHAKLNXCA NO YPOBHKO OTHOCUTEJIbHO ONMOPHOIro

LWar OencrtBue MpumeyaHus

PucyHok 2-14. 'amepeHHasa MoLHocTb onopHoro curHana W-CDMA ¢ 4 Hecywwimnmu
npw NCNonNb30BaHUM Mapkepa MOLLHOCTM B Nosfioce/Ha uHTepearne
SA i \ + ﬁ Marker
KEYSIGHT |input: RF Input Z: 50 0 Atten: 10 dB Trig: Free Run PNO: Best Wide Avg Type: Power (RMS) [1] 2 4
L @ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low Avg‘ﬂold:>100/100

Ext Gain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off
Align: Auto

e Marker Frequency 2
Mkr4 1 O Settings
Spectrim v Nkr1 C 1.960000000 GHz
Div10dB Ref Level 0.00 dBm 3a F
- Peak
Band Function Search
Band Powe v
el | Pk Search
Band Span Config
| 20.000000 MHz Biopedies
iBand Left
-950000000 GHz nction:
Band Rigl Matkees
1.970000000 GHz |

N dB Points Counter
-3.01dB

| [Select Marker
*| | Marker 1

On
Off
f Measure at
Marker
< Measure at
Marker Config

‘Center 1.96010 GHz Video BW 51 kHz" Span 54.45 MHZ|
|Res BW 510 kHz _ i Sweep 2.13 ms (1001 pts)
SO M ? s S TS S P

10  Bkntouute a. Bbibepute Bknagky Settings B pesynbTaTe onopHbli Mapkep
dyHkuuto Delta (HacTpoinkm). MOLLIHOCTU B NOJOCE N3MeHAeTCs
Band Power b. B cnvicke sHauenuii Marker Ha PUKCUPOBaHHOE 3HaAYEHNE

Marker (denbTa- Mode (Pexvm mapkepa) MOLLIHOCTH (MapKMpOBaleoe X2)

MapKep MOLLHOCTH BbIGepuTe Delta (QenbTa). N MHULMUPYETCHA BTOPOW MapKep

B nonoce). MOLLHOCTM B nofnoce (Mapku-
poBaHHbIN 1A2), 4TO No3BoNseT
n3mepsaTb Nobble n3MeHeHUs
YPOBHEN MOLLHOCTU MO CPaBHEHMUIO
C OMOPHbLIM MapKePOM MOLLHOCTHU

B nonoce X2.
11 Omynupynte a. YcraHoBWTE amnnuTyaoy OGpaTnTe BHUMaHNEe Ha 3HaYeHune
N3MEHEHUSI YPOBHS NcToYHmka —20 AEM Mapkepa MOLHOCTU AenbTa-gnana-
MOLLHOCTM B peay- 30Ha, oTobpaxaemoe B Grioke

pe3ynbTaToB Mapkepa, KoTopoe
nokasbiBaeT pasHuuy 10 ab mexay
MOLLHOCTBIO MOOYITMPOBAHHOIO
OMOPHOro CUrHana u curHanom
HOro unu apyroro C N3MEHEHHbIM YPOBHEM.

WY, noHnxas CMm. PucyHok 2-15.
MOLLUHOCTb UCTOY-

HWUKa curHana.

nbTate KoppeKTu-
POBKM NMMBO MHOTO
N3MeHEeHNs1 onop-
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Vl3mepeva HEeCKOJ1bK1UX CUrHanoB
M3mepeHusa MOLHOCTU MOAYIMPOBAHHbLIX CUTHAroB,
MEeHAKLNXCA NO YPOBHKO OTHOCUTEJIbHO ONMOPHOIro

LWar OencrtBue MpumeyaHus

PucyHok 2-15. [lenbTa-mMapkep MOLLHOCTU B Nornoce, oTobpaxatwLwwmii bonee HU3Kuin
YPOBEHb MOLLHOCTM CUrHarma no CpaBHEHMIO C OMOPHbLIM

. + %
KEYSIGHT |input: RF Input Z: 50 Atten: 10 dB Trig: Free Run PNO: Best Wide  /Avg Type: Power (RMS) E]‘ 4 | Belect Manes
L c) Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low Avg|Hold:>100/100 A Marker 1

2 arker

Ext Gain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off
Align: Auto

o — P larker A Frequency
Spectrum tKr 0 Hz
Ref Level 0.00 dBm Band Powe 5

Scale/Div 10 dB Peak

larker Mode Search

Normal Pk Search

Config
Delta (&)

Properties.
Fixed

Marker

Function
Off

Marker—
Delta Marker
gt D;a) & Counter

All Markers Off

Couple Markers
On
Off

‘Center 1.96010 GHz Video BW 51 kHz" Span 54.45 MHZ|
|Res BW 510 kHz Sweep 2.13 ms (1001 pts]

ml T Sep 08, 2015 sn Y w o
u “) (ol | ? 11:58:46 AM ==u Fay
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AHanunsaTtopsl curHanos Keysight cepun X
PykoBoaCcTBO Mo aKkcnnyataumm

3  WN3mepeHus curHanoB HU3KOrO YPOBHS

YMeHbLUeHMe ocrnabneHnsa BXogHOro aTTeHraTopa

M3amepeHune curHanoB Manon MOLLHOCTU MOXET BbITb 3aTpyaHUTENBHbLIM
n3-3a BHYTPEHHMX LLYMOB aHanusartopa curHanoB. EcTb Heckonbko cnocoboB
YNY4LLNTb OTOBPaXKEeHNEe CUTHANOB HU3KOrO YPOBHS, MEHSASI HACTPOWKN U3Me-
peHnii. BxogHowm aTTeHioaTop aHanmM3aTopa CHUXKaeT ypoBEeHb curHana,
npoxopsiiero yepes npubop. Ecnun ypoBeHb curHana oyeHb 61IM30K K YPOBHIO
cobCTBEHHOrO LWyMma, ocrnabneHne BXOOHOTro aTTeHoaTopa MOXeT NOMOYb
BbIOENUTb CUTHAM U3 wyma.

Y6eaunTtech, YTO CymMMapHas MOLLHOCTb BCEX BXOAHbIX curHanos Ha PY-Bxoge
aHanusaTopa He npesbiwaeT +30 gbm (1 BT).

LWar OencTtBue MpumeyaHus
1 HacTpoiite reHepatop  a. YcrtaHoBuTe yactoty 300 MIw,.
CUTrHaros.

b. YcraHoBuTte amnnutygy -80 abm.

2 MopkntounTe PY-BbIXOA MCTOYHUKA K PY-BXo4y aHanu3aTopa, Kak nokasaHo Ha pPUCYHKE HUXe.

w [l o - - 4

] e
- . &3
T PY Bbxon

&

o) N Y
— " 500
AHanusaTop CUrHanos
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|/|3MepeHI/1$| CUrHanoB HU3KOIro ypoBHA
YMeHbLUeHMe ocrabnennsi BXOQHOro aTTeHaTopa

War DevicTBue MpumevaHuns

3 BbinonHuTe a. Haxmwute knaeuwy Mode Preset o ymonuaHuo aHanmsatop WUcro-
npeaBapuTeNbHYHO (C6poc pexuma). Nb3yeT pexum «AHanusartop
HaCTpPOWKy crnekTpa» un nsmepeHue «Cnekr-
aHanusaTopa. panbHbI aHanM3 co MoXeTe Npo-

BEPUTb UMW PEXUM, HAXMMas
knasuwy MODE/MEAS (Pexum/
n3MmepeHue).
C6poc pexnma n3MeHSIET He BCe HacTPOWKM aHanm3aTopa. Ytobbl
BbINONHUTL NONHbIM COPOC NapameTpoB, BbibepuTe NyHKTbI «BoccTa-
HOBIEHVEe NapamMeTpoB pexurmMa no ymonyaHuo» n «Coépoc Bxoaa
1 BbIxoda» B MeHIo «Copocy.

4 YcTtaHoBute a. Haxwmwute knasuwy FREQ

LeHTpanbHyo (YacTtoTa).
HacToTy U b. B naHenu mMeHto aBaxabl
AvanasoH 4acTor. KOCHUTechb nyHkTa Center
Frequency (UeHTpanbHas
yacToTa) 1 BBEauUTE
3HayeHve 300 My,
C. [Baxabl HaxXMnTEe Span
(Monoca o630pa) 1 BBeanNTE
5 MI'u.

5 YcTtaHoBuTe a. Haxwmwute knasuwy AMPTD
OMOPHbIV (AMIMIINTYOA).
ypoBeHb b. B naHenu mMeHio ABaxabl KOc-
aHanusaropa. HWTeck NyHkTa Ref Level

(OnopHbIN YPOBEHDb)
1 BBeauTe 3HayeHne —40 obm.

6 Mepemectute a. Haxmwute knasuwy Peak
MMKOBOE 3Ha4eHne Search (Mouck nuka)

B LIEHTP 3KpaHa. Ha nepegHen naHenu
WM KOCHUTECH NaHenm
MEHIO U BbIGEpUTE MYHKT
Peak Search (Mouck nuka).
b. B naHenu meHio KocHUTECH
nyHkta Mkr —> CF.

7 YMeHbLunTE a. Haxmute kHonky FREQ Mpn HeoBGX0AMMOCTU MOBTOPHO
AvanasoH. (YacTorTa). YyCTaHOBWTE MUKOBOE 3HAYEHUE

b. B naHenu meHo gBaxabl B LIEHTP.
KOCHUTECH NyHKTa Span
(Monoca o630opa) u
BBeAuTe 3HaveHne 1 MI'u.

8 HactponiTte a. Haxmute kHonky AMPTD YBenuyeHne aTTeHoaumm cHuxaeT
ocnabnexve (Amnnutyga). YPOBEHb CUrHana v COBUraeT ero
aTTeHtoaTopa. b. B naHenu MeHo KOCHUTECH Onmxe K ypoBHIO COGCTBEHHOIO

nyHkTa Attenuation wyma.

(OcnabneHne) Psagom ¢ obo3HaveHmem Atten

(MokanbHbIe pecypcebl). (OcnabneHune) B NEBOM HUXHEM
C. [Baxpgbl KOCHUTECH NMYHKTA yriy aKkpaHa nosiBnsieTcs meTka #,

Mech Atten (OcnabneHue
MeXaHU4YeCcKoro
aTTeHaTopa) 1 BBeauTe
3HaveHve 20 ab.

yKasblBasi Ha To, YTO ocnabnexve
Bonblue He CBSA3aHO C ApYrMMu
HacTponkaMu aHanusaTopa.

Cwm. PucyHok 3-1.
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|/|3MepeHI/1$| CUrHanoB HU3KOIro ypoBHA
YMeHbLUeHMe ocrabnennsi BXOQHOro aTTeHaTopa

War DevicTBue MpumevaHuns
PucyHok 3-1. IamepeHusi curHana HM3KOro YpOBHS C MOMOLLIbIO MEXaHMYEeCKOro ocnabneHus

+ ﬁ Amplitude A}
KEYSIGHT |input: RF Input Z: 50 O #Atten: 20 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power > 4 .
Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off

|[Ext Gain:0.00 dB  Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off
Align: Auto

Ref Level -40.00 dBm 78.94 ¢ Signal Path

Ma Mixer Level |
-10.00 dBm

Center 300.0000 MHz * Video BW 9.1 kHz i ) Span 1.000 MHz
Res BW 9.1 kHz Sweep 1.00 ms (1001 pts)
[ | Sep 08, 2015 3
== “j ~ A ? 1611p58:1isA1M ladn Eyj
9 MN3ameHuTe ocnabne- a. [Baxabl KOCHUTECH NYHKTA

Hune, 4TOObI Bonee Mech Atten (OcnabneHue

4YeTKo yBMAETb MeXxaHU4YecKoro

curHan. aTTeHlaTopa) 1 BBeauTe

3HayeHune 0 pb.
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|/|3MepeHI/1$| CUrHanoB HU3KOIro ypoBHA
YMeHbLUeHMe ocrabnennsi BXOQHOro aTTeHaTopa

War DevicTBue MpumevaHuns

PucyHok 3-2. IamepeHust curHana HM3KOro ypoBHS C UCnonb3oBaHnem ocrabnenus 0 ob

KEYSIGHT |Input: RF Input Z: 50 O #Atten: 0 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power 2
@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: High NFE: Off W
Ext Gain: 0.00dB  Freq Ref: Sense, Int [LNP: Not Enabled Sig Track: Off |
Align: Auto
Spectrum Mkr1
Scale/Div 10 dB Ref Level -40.00 dBm ) C i Signal Path

Max Mixer Level 1
-10.00 dBm

Video BW 9.1 kHz Sban 1.000 MHz|
Sweep 1.00 ms (1001 pts);

an Sep 08, 2015
bl ot |l 6e - ? 11:58:46 AM

10 YBenudbTe 3HadeHne a. KocHuTecb nyHkTa Mech Atten

ocrnabnexnus ons (OcnabneHne MexaHU4YeCKOro
3awmThl PY-Bxoaa aTTeHKoaTopa) 1 BKNIOYUTE PEXUM
aHanusartopa. Auto (ABTOMaTH4eCKUM).

Mo 3aBepLlieHnmn pa6OTbI yBEIN4bTE 3Ha4YeHne ocnabnenus ans sawutel PY-Bxoaa
aHanna3artopa.
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MamepeHnsi curHamnoB HU3KOTO YPOBHSI
YMeHbLUeHWe nonockl nponyckaHmsa unbtpa MY

YMeHbLUEeHMe nonockl nponyckaHuns dounetpa M4y

HacTtpoiiku nonocel nponyckaHus dpunbTtpa MY BNMatoT Ha oTobpaxxaeMbili YpOBEHb
BHYTPEHHETO LWyMa, He BNUAS Ha aMnnuTygy HenpepbiBHbIX curHanos (CW).
YmeHbLueHue MM OMNY B 10 pa3 cHuxaeT ypoBeHb wyma Ha 10 ab.

LWar DencrtBue MpumeyvaHus
1 HactpowTte a. YcraHosuTe vactoTy 300 My,
réHepartop CUrHamnoB. p  YcraHosuTe amnnutyay -80 abm.
2 MogknounTe PY-Bbixoa UCTOMHMKA K PY-BXody aHanuaaTopa, Kak MokasaHo Ha PUCYHKE HIKe.
w [ et ' e e - - 4 0
8¢ 8§
g { — PY Bbix0a
30 @ D |
e M 0

FeHepaTop curHana

A ST o i o o o e b Ty

X o\@

AHanusaTop CUrHanos

3 BbinonHuTe a. Haxmute knasuwy Mode Mo ymonyaHuio aHanusaTop Ucno-
npeaBapuUTerbHYI0 Preset (Copoc pexuma). Nb3yeT pexuM aHanusaTopa
HaCTPONKy CreKTpa v CneKkTparnbHbIi aHanus
aHanusaTopa. co cunmpoBaHueM. [Npn Heobxo-

AVMOCTM Bbl MOXETE NPOBEPUTH
(v BbIBpaTL) PEXUM, HaXaB KHOMKY
MODE/MEAS (Pexum/nsmepeHue).

C6pocC pexrmMa n3MeHsieT He BCe HacCTPOWKun aHanusartopa. Ytobbl Bbino-
NHUTbL NOSHBIA cOpOC NapaMeTpoB, Bbibepute NyHkTbl «BoccTaHoBNEHME
napameTpoB pexunma no ymonyanmo» n «Copoc Bxoga u Beixoga» B MEHIO

«Cbpoc».
4 YcTaHoBuTte a. Haxmute knasuwy FREQ
LeHTparnbHyt (YacTorTa).
HacToTy 1 amanasoH b. B naHenu meHio aBaxabl KOCHU-

Hacror. Tecb nyHkTa Center Frequency

(UeHTpanbHas YyacToTa) 1 BBE-
avTte 3HayeHune 300 MIMu.

C. [Baxabl KOCHUTECH MyHKTa Span
(Monoca o63opa) n BBEAUTE
3Ha4veHune 50 My,
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MamepeHnsi curHamnoB HU3KOTO YPOBHSI
YMeHbLUeHWe nonockl nponyckaHmsa unbtpa MY

Lar DencTBue MpumeyaHusn
YcTtaHoBute a. Haxwmute knasnwy AMPTD

OMOPHbLIA YPOBEHb (Amnnutypa).

ananusatopa. b. B naHenu meHio aBaxabl

KocHuTech nyHkTa Ref Level
(OnopHbIN ypoBeHb) 1 BBEAUTE
3HayeHve -40 abm

PucyHok 3-3. lNonoca paspeLueHnsa no ymonyaHuio

Spectrum Al 1 .
S\;’:uve;'{usr’: nalyzer v + n Amplitude

KEYSIGHT |Input: RF Input Z: 50 O Aften: 6 dB Trig: Free Run PNO: Best Wide Avg Type: Log-Power m 2 Ref Level
Q Coupling: AC Cormections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off W Eilli=hz
Ext Gain: 000 dB  |Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off -40.00 dBm

Align: Auto
Scale/Div
Spectrum 10 dB
Scale/Div 10 dB Ref Level -40.00 dBm
Display Scale
Lot

Y Axis U

dBm v
Ref Level Offset
0.00dB

Center 300.00 MHz Video BW 470 kHz Span 50.00 MHz
Res BW 470 kHz Sweep 1.00 ms (1001 pts)
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MamepeHnsi curHamnoB HU3KOTO YPOBHSI
YMeHbLUeHWe nonockl nponyckaHmsa unbtpa MY

Lar DencTBue MpumeyaHusn
6 YMmeHbLute M1 a. Haxmure kHonky BW CurHan HU3Koro ypoBHS BbIrmaauT
ory. (Monoca yvacTorT). Bbonee 4yeTko, NOCKONbKY OTOOpa-
b. B naHenu MeHIo aBaxabl XaeMbli YPOBEHb LLIyMa CHUXEH.
KOCHWUTECb NyHKTa Res BW Cwm. PucyHok 3-4.

(nonoca nponyckaHus
¢unbTpa N4 ) n BBEanTE
3Ha4veHue 47 kly,.

PucyHok 3-4. YMeHbLueHre nonockl nponyckaHns dounstpa MY

Specirum Analyzer 1
Swept SA Y +

KEYSIGHT |Input: RF Input Z: 50 Q Aften: 6 dB Trig: Free Run PNO: Best Wide Avg Type: Log-Power m 2 a

m Coupling: AC Comections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off ™
Ext Gain:0.00dB  |Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off
Align: Auto

Spectrum v
Scale/Div 10 dB Ref Level -40.00 dBm

RBW Filter Type
Gaussian

RBW Filter BW
-3dB

Video BW 47 kHz Span 50.00 MHz
Sweep 1.00 ms (1001 pts)|

| Y -
=aa L% ¥

Pagom ¢ o6o3HavyeHmem Res BW (Monoca nponyckaHua ®IY) B neBOM HUXHEM Yriy 3KpaHa
nosiBNsieTcA MeTka #, ykasblBas Ha TO, YTO Nofioca NponyckaHns 6onblue He cBsidaHa C ApYrumu
HacTpovkaMu aHanu3aTopa.

Bbi6op MM oy C noMoLLbio KHOMOK Lara (CTpernku BBepX U BHU3) MOXHO U3mMeHATb 111 oY
B nocnepoBartenbHocTn 1-3-10.

Bce MMM ®MNY aHanusaTopa curHanos SABNAOTCA LMGOPOBLIMA N UMEIOT
KoacbmUmeHT npsimoyronbHocTh 4,1:1. Buibop cnegytowero 6onee HU3KOro
3Ha4veHus MM ®rY (B nocnegosatensHocT 1-3—10) Ang ynydweHus
YYBCTBUTEMNBHOCTU YBENUYMBAET BpEMS CBMNUPOBaHUS npumepHo B 10 pas

ANsi U3MEPEHU Co CBMNMPOBaHMeM u B 3 pasa and namepexun bre (s npegenax
1 ®MN4Y). Micnonb3ys pyyKy Unv knaeuaTtypy, MOxHo Bbibpats MM MY ot 1 My
8o 3 MI'y, ¢ warom npnonuantensHo 10 %, a Takke 3Ha4yeHusa 4, 5, 6 n 8 My,
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|/|3MepeHI/1ﬂ CUrHanoB HU3KOIro ypoBHA
Vcnonb3oBaHue geTekTopa CpeaHUX 3Ha4YeHUn C yBennuyeHMeM BpeMeHN CBUMMPOBaHNSA

Ncnonb3oBaHue geTekTopa CpeaHUX 3HaYeHUn C yBENNUYEHMEM BPEMEHN

cBNMpoBaHnNA

Ecnu wym aHanusatopa MackupyeT CUrHarbl HU3KOTO YPOBHS, BbIGOp AeTekTopa
CPeAHVX 3HAYEHWI N YBENNYEHNE BPEMEHWN CBUNMPOBAHNSA CriaXMBaeT WyM

W ynyyliaeT BUAMMOCTb CUrHana. YBenmyeHme BpeMeHy CBUNUPOBaHUS YBENUYN-
BaeT ycpedHeHUe, a, CriefoBaTesibHO, yeunmueaeT 3EKT CriaXXnBaHus Wwyma.

War DevictBue MpumevaHusa
1 Hactporite a. YcrtaHoBuTe 4actoTy 300 M.
réHepaTop CUrHasnos. | ycraHosuTte amnautyay -80 obm.
2 Mopknounte PY-BbIXOA UcTOYHMKaA K PY-BXxoay aHann3aTopa, Kak NoKas3aHo Ha PUCYHKE HUXeE.
w el - e -+ 3 0
i - R0E Y - |
! o e \_8 }‘J_J.jﬂ“ 8%8
[ X0 g SoDee @_@E’ P4 BbiX0A
o 1B 88 ) 99
D) 2 4 = e e

FeHepaTop curHana

AN IRt gt b Bt T et 1w

o EEnee

ts)
1)>)
i

- P4 Bxon
AHanusaTop CUMrHanoB
3 BbinonHuTe a. Haxmure knasuwy Mode Mo ymonyaxuio aHanusartop
npegBapuTenbHY0 Preset (Copoc pexuma). NCMoNb3yeT pexnm aHanusatopa

CMeKTpa 1 cnekTpanbHbIN aHanu3
co cBunupoBaHmeM. Npun Heobxo-
OMMOCTU Bbl (M BbIOpaTh) pexum,
HaxaB kHonky MODE/MEAS
(Pexxum/uamepeHnue).

HaCTPOWKY
aHanusaTopa.

C6poc pexnma n3MeHsIeT He BCe HACTPOWNKM aHanm3aTopa. YTtobbl BbINos-
HWUTb MOMHbINA cOpOC NapaMeTpoB, BbibepuTe NyHKTbl «BoccTaHoBNEHUE
napameTpoB pexunmMa no ymonyaHuio» n «Copoc Bxoaa v Beixoda» B MEHIO

«Cbpoc».
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|/|3MepeHI/1$| CUrHanoB HU3KOIro ypoBHA
Vcnonb3oBaHue geTekTopa CpeHUX 3Ha4YeHUn C yBenu4eHMeM BpeMeH CBUNMPOBaHMS

LWar OencTtBue MpumeyaHus

4 YctaHoBuTte a. Haxmute knaenwy FREQ

LeHTpanbHyto (YacTorTa).
::ggly W Avanasox b. B naHenu meHio ABaxabl KOCHU-
) Tecb nyHkTa Center Frequency
(UeHTpanbHas yacToTa)
n BBeauTe 3HayeHue 300 MIMu,.
C. [Baxabl KOCHUTECH MyHKTA
Span (Monoca o630pa)
n BBeAuTe 3HaveHne 5 MI'u.

5 YcraHoBuTe a. Haxwmute knasuwy AMPTD Lndpa 1 (nHaoukaTop Tpacchkl 1)
OMOpPHbIN (Amnnutyga). B NaHenu Tpacc/AeTeKTopoB
YPOBEHb b. B naHenu MeHIo qBaxab! B NPaBOM BEPXHEM YrNy gucnnes
aHanusartopa. ' KOCHUTECH NyHKTa Ref Level MeHsieTCH C 3eneHon Ha benyto,

(ONOpHbIN ypoBeHb) yKasbiBasi, YTO AeTeKTop Obin

n BBeauTe 3HaveHue -40 obm. BIGpaH Bpy4Hylo. Kpome Toro,
byksa B cTpoke Det (detekTop)
n3MeHsieTcs Ha «A», ykasbiBast
Ha TO, YTO Obin BbIbpaH AeTEKTOP
CpPeOHuNX 3HaYEeHUN.
Cm. PucyHok 3-5

6 Buibepute AETEKTOP a. Haxwmwute knasuwy Trace
CpeAHNX 3HaYeHNN. (Tpacca).

b. B naHenu meHio KOCHUTECH
nyHkTa Detector (OeTekTop).

C. B cnucke 3HaueHuin Detector
(feTtekToOp) BoiOEPUTE AVerage
(Log/RMS/V) (YcpenHeHue
(nor./cp. kB./B).

7 YcTaHOBUTE BpeMS a. Haxmute knasuwy SWEEP Bbl yBenuuunu Bpemsi CBMNUpo-
CBUMMPOBAHUSA. (CBunupoBaHue). BaHUS. OTO YMEHbLUAET LWyM,

b. B naHenu MeHio aBaxabl nockornbky obecnednBaeTcs
KOCHUTECH NyHKTa Sweep fonblue BpemMeHM AN ycpeaHeHus
Time (Bpems ceunupo- 3HaYeHW Kaxaon u3 otobpaxa-
BaHus) 1 BREAUTE eMbIX TOYEK JaHHbIX.
3HadveHuve 100 mc.

8 MameHuTe Tun a. Haxmute knasuwy MEAS 06paTI/ITe BHMMaHue, KaKk nagaert
ycpeaHeHus Ha nora- SETUP (HacTtpowka ypOBeHb Llyma.
pucmmnyeckmn. M3MepeHuns).

b. B naHenu mMeHo KOCHUTECH

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum

Average Type (Tun ycpea-
HeHuA) n BbibepuTe Log-Pwr
(Video) (Jlor. mowH. (Bngeo)).
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|/|3MepeHI/1$| CUrHanoB HU3KOIro ypoBHA
Vcnonb3oBaHue geTekTopa CpeaHUX 3Ha4YeHUn C yBennuyeHMeM BpeMeHN CBUMMPOBaHNSA

LWar OencTtBue MpumeyaHus

57

PVIcyHOK 3-5. lameHeHne BpeMeHN CBMNMPOBaAaHNA C NOMOLLbIO AEeTEeKTopa CpegHnXx 3Ha4YeHun
+ Q Meas Setup

KEYSIGHT |Input RF Input Z: 50 Q /Atten: 6 dB Trig: Free Run PNO: Best Wide  #Avg Type: Log-Power
@ Coupling: AC Cormrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off
|[Ext Gain: 0.00 dB  Freq Ref: Sense, Int LNP: Not Enabled |Sig Track: Off
Align: Auto

Speciuim Log-Pwr (Video)
' Meas

Scale/Div 10 dB Ref Level -40.00 dBi
: ca iv ef Level m Auto Standard
== Man

Legacy
< Meas Setup Compat

Summary Table
- . Tune &

Auto Couple Listen

Global

Center 300.000 MHz Video BW 4.7 kHz" ‘Span 6.000 MHz]

|Res BW 47 kHz #Sweep 100 ms (1001 pts|

Sep 08, 2015
== q (ﬁ - ? 1jp58:46AM
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N3mepeHus curHanoB HW3KOrO YPOBHSI
YcpenHeHue Tpacchbl

YcpegHeHue Tpacchbl

YcpenHeHune npeacraBnseT cobon umdpoBon NpoLecc, B KOTOPOM Kaxkaas ToYka
Tpacchl ycpeaHsieTcs ¢ npeablaylum cpegHuM 3Ha4YeHNeM Ansi 3TON XKe TOYKU
Tpacchkl. Korga aHanvsaTtop HaxoauTcs B pexnme aBTOMaTU4ECKUX HAaCTPOEK.
Bbibop ycpeaHeHust uameHsieT pexum paboThbl AeTekTopa ¢ HOpManbHOro

Ha pexum geTektopa Bblbopku. B pexume getekropa BblI6Opku amnnuTtyaa
curHana MoXeT U3MepATbCHA HE Tak TOYHO, Kak B HOPMarbHOM pexume,
MOCKOMbKY MCTUHHBIW MUK MOXET OCTaTbCH HE HANOEHHbIM.

3710 hyHKLMA 06paboTkm Tpacc. Ee ncnone3oBaHme He paBHOLEHHO
MCMNOMb30BaHWIO AeTeKkTopa cpeaHnxX 3HaveHni (cMm. c. 60).

LWar DencrtBue MpumeyaHus

1 Hactponte a. YcraHoBuTe 4actoty 300 MI'u.

reHepatop CUrHanoB. . YcraHosute amnnuTyay -80 ABM.

2 MogkniounTte PY-BbIXOA UcTOYHMKA K PY-BXoay aHanm3aTtopa, kak MokasaHo Ha PUCYHKE HMXE.
w L dih ' e e - + - 4 L2 28) - -
] - —— g - .JIQJQD
| e— 18 SRr e ne %%%
[ . 8 aTaia] P4 Bbixog
8 L= =36 985 ) 33§
B e S

FeHepaTop curHana

A NI i Gt b Bt Tt 1 [y

() B ,
é’ PH exon

AHanusaTop CUrHanoe

3 BbinonHute a. Haxmure knasuwy Mode Mo ymonuaHuio aHanusaTop
npeaBapuTENbHYHO Preset (Copoc pexuma). ncrnonb3yeT pexum aHanuaaropa
HaCTPONKY CMeKTpa 1 cnekTpanbHbIN aHanus
aHanusaTopa. co cBunupoBaHmeM. Npu Heobxo-

OMMOCTM Bbl (M BbIOpaTh) pexum,
HaxaB kHornky MODE/MEAS
(Pexxum/uamepeHnue).

C6poc pexnma n3mMeHsIeT He BCe HACTPOWKM aHanm3aTopa. YTtobbl BbInos-
HUTb MONHbIVA COpPOC NapameTpoB, BbibepuTe NyHKTbl «BoccTaHoBneHne
napamMeTpoB pexmma rno ymornyaHuo» n « Copoc Bxoaa v BbIXoaa» B MEHHO
«C6pocy.
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N3MepeHnsa CUrHanoB HU3KOro YpoBHS
YcpenHeHue Tpacchl

LWar DencTBue MpumeyaHusa
YcTaHoBuTe a. Haxwmute knasnwy FREQ
LeHTparibHyto (YactoTa).

4YacToTy 1 onana3oH
4acToT.

b. B naHenu meHio aBaxabl
KocHuTech nyHkTa Center
Frequency (UeHTpanbHas
yacToTa) 1 BBEOUTE 3Ha4YeHne
300 MT'wu.

C. [Baxabl KOCHUTECH NyHKTa Span
(Monoca o630pa) 1 BBeanNTE
3Ha4eHue 5 M.

YcTtaHoBUTe a. Haxwmute knasnwy AMPTD
OMOPHbIN (AMnnuTypa).
ypOBEHb b. Ha naHenn meHio ABaXAbl
aHanusaropa. kocHuTeck nyHkTa Ref Level
(OnopHbIN ypOBEHb) U
BBeauTe 3HayeHve 40 abm.
Bkntounte a. Haxwmute kHonky Trace (Tpacca). YcpegHeHue Tpacchl crnaxunsaeT
yCpeaHeHue. b. B naHenu meHio BbiGepuTe Trace  TPACCY, i6Nas CUrHarsl HU3KOro
Average (YcpeaHeHue Tpaccel). YPOBHA boree sameTHbIMM.
B cTpoke nsmepeHuns B BepxHen
4YacTu 3KpaHa NosIBUTCS HaAMUCb
«Avg|Hold: > 100» (YcpeaHeHne/
yaepxanue > 100).
Cwm. PucyHok 3-6.CnpaBsa Hag ceT-
KOW B CTPOKE N3MepeHMUs nokasaH
TN ycpeaHeHna — Log-Power
(JTorapudmuyeckoe). Kpome Toro,
KONUYeCTBO yCpeaHEeHHbIX 3Haye-
HWI yKa3blBaeTCst Ha KHOMKe
Average/Hold Number (KonnyecTtso
ycpeaHeHHbIX/yaep>KaHHbIX).
YcraHosute a. Haxwmwure knasuwy MEAS
KONMM4ecTBO SETUP (HacTtpomka
yCpeaHEeHNN. n3MepeHus).

b. B naHenu meHo aBaxabl KOCHU-
Tecb nyHkTa Average/Hold
Number (KonuyectBo ycpea-
HeHHbIX/yaepXaHHbIX) 1 BBe-
AVTE KONMMYECTBO, HYXHOE
ANsi Balwero UcnbiTaHus.
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N3mepeHus curHanoB HW3KOrO YPOBHSI
YcpenHeHue Tpacchbl

LWar DencTBue MpumeyaHusa

PucyHok 3-6. YcpegHeHune Tpacchl

- Q Trace
KEYSIGHT Input:ﬁF : Input Z: 50 O Atten: 6 dB [Trig: Free Run |PNO: Best Wide Avg Type: Log-Power m 2 4 | EetTae
Q Coupling: AC Corrections: Off Int Preamp: Off Gate: Off \IF Gain: Low Avg|Hold:>100/100 "
Ext Gain: 0.00 dB Freq Ref: Sense, Int LNP: Not Enabled \Sig Track: Off INFE: Off g TT?ICE 1
Align: Auto L

[Trace Type

| Scale/Div 10 dB Ref Level -40.00 dBm Clear / Write

Detector
Trace Average

Max Hold

Avg Type Min Hold
Avg/ Hold

Restart Averaging

View
Blank
Background

< Trace Settings
Table

Video BW 47 kHz

N3meHeHne Hanbonee akTMBHbIX PYHKLMIA Nepe3anyckaeT YCpeAHEHWE, KaK 1 NMpy HaxaTum
kHorku Restart (Mepe3anyck). Mocne Toro, kak 6yaeT BhINONHEHO 3aJaHHOE KONMYECTBO
pa3BepTOK, aHanM3aTop NPoAOIKAET YyCpeaHEHNE HA OCHOBE 3HAYEHUs1 3TOro NapameTpa.

YT106bI OCTAHOBUTL N3MEPEHMUS NOCHE ONPeaerieHHOro KoNM4yecTesa CBMNMPOBaHUN,
ncnonb3ynte oguHoyHoe caunupoBaHue: Haxmvute Single (OanHO4YHbLIN), 3aTEM
HaxxmuTe KHonky Restart (Mepe3anyck) Ha nepeaHen naHenu.
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AHanusaTopsbl curHanos Keysight cepum X
PykoBoacTBO No akcnnyatauum

4  YnydlleHue paspeLleHns No 4YacToTe U TOYHOCTH
N3MepeHs

cnonb3oBaHue YacTtoTomepa Ans ynyyleHnsa paspeLleHns
MO YacTOTE U TOYHOCTU U3MEPEHUS
Hwuxe onucaHa npouenypa ncnonb3oBaHNA BHYTPEHHEro cHeT4nka

YacCTOTbl aHanM3aTopa CUrHanos Angd ysenmvyeHua paspeLlleHnd
N TOYHOCTU U3MepEeHNA HYacCTOoThbl.

LWar HencTBue MpumeyvaHus
1 BbinonHute a. Haxmurte knasuwy Mode Mo ymon4yaHuo aHanu3saTtop
npeaBapuUTeNbHYHO Preset (C6poc pexuma). ncnonb3yeT pexxum aHanusaTopa
HaCTPONKY creKTpa v crnekTparnbHbIn aHanus
aHanusaTopa. co caunupoBaHmneM. Npn Heobxo-
AVMOCTM Bbl MOXETE NPOBEPUTL
(v BbIBpaTL) PEXUM, HaXaB KHOMKY
MODE/MEAS (Pexum/nsmepeHue).
C6poc pexvma U3MeHsieT He BCce HacTpowkn aHanm3artopa. Ytobbl Beinon-
HUTb MNONHbIA cOpOC NapameTpoB, BbibepuTe NyHKTbl «BoccTaHoBneHne
napameTpoB pexuma no ymonyaHuio» n « Cbpoc Bxoga v BbIxoaa» B MEHIO
«C6pocy.
2 Bkntounte a. Haxwmute knasuwy Input/
BHYTPEHHUI Output (Bxoabl 1 BbixoAbl).
OnOpHbIN CArHan. b. B naHenu meHto kocHuTech RF
Calibrator (Kanubpartop PY)
n BbiGepute 50 MIMu,.
YcTaHoBuTte a. Haxmute knasuwy FREQ
LeHTparbHyo (YacTorTa).
HacToTy v ananasoH b. B naHenu meHio ABaxabl KOCHUTE
Hacror. nyHkTa Center Frequency
(LUenTpanbHas 4yacToTa)
1 BBeauTe 3HadyeHne 50 MIMy,.
C. [Baxpabl KOCHUTECH NYHKTa Span

(Monoca o63o0pa) 1 BBEANTE
80 MI'u.
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YnyJlleHune paspeLleHuns no 4yactoTe U TOYHOCTU N3MEPEHNS
VMcnonb3oBaHue YacToTomMepa aAna yny4yweHna pa3pelleHmna no 4actote n TO4YHOCTU naMepeHus

Lar OencTtBue MpumeyaHusn
4 Bkriounte cuetunk  a. Haxkmute Marker (Mapkep) CyeTumk Mapkepa ocTtaetcs
4YacToThl. Ha nepegHen naHenu unm BKITOYEHHbBIM A0 TEX Mop,
KOCHUTECH NaHEen MeHIo noka He 6yaeT BbIKITHOYEH.
n BbiGepuTe NyHKT Marker
(Mapkep).

b. BuiGepute Bknagky Counter
(YacToTtomep).

c. [epekntounte Marker Count
(CueTumuk mapkepa)
B nonoxexune On (Bkn.).

PucyHok 4-1. icnonb3oBaHune cyeTymka Mapkepa

KEYSIGHT Input: REF Input Z: 50 O Atten: 10.dB |Trig: Free Run PNO: Best Wide Avq Type: Log-Power
@ Coupling: AC Comections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off
Ext Gain:0.00dB  Freq Ref Sense, Int LNP: Not Enabled 'Sig Track: Off
Align: Auto |N N NN =

- = Marker Count s
Spectrum Cnt1 0 000 Hz on Eail i
Scale/Div 10 dB Ref Level 0.00 dBm - off sy

Counter Gate | Search

100.0 ms Pk Search
Auto Config

Man 3
Properties

Marker
Function

Marker—

Center 50.00 MHz R Video BW 750 kHz Span 80.00 MHz|
Res BW 750 kHz p1

6 AM

S OtkniounTe a. [epekntounte Marker Count
yacTtoTomep. (CueTuuk Mmapkepa) B Noso-
xeHue Off (BbIKI.) Unm oTKpo-
nTe Bkragky Settings (Hact-
POMKM) N KOCHUTECH NyHKTa All
Markers Off (OTknounTb BCe
MapKepbl).
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AHanusaTopsbl curHanos Keysight cepum X
PykoBoacTBo no akcnnyartauum

5 OrTcnexnBaHne cMrHanos ¢ Apendom 4acToThl

NamepeHnsa gpendba 4acTtoTbl NCTOYHUKA

AHann3aTop MoXeT U3MepsTb NoKa3aTenn KpaTkoCPOYHON 1 AONTOCPOYHOWN
CTabunbHOCTU UCTOYHUKA. MOXHO 0TOBpasnTbL 1 yaepusaTb Makcumarbs-
HYIO aMNnUTYAY 1 Apend YacToT BXOAHOrO curHana, Mcnonb3ys pyHKLmMIo
yAEePKaHUS MakCUMarbHbIX 3HaYeHUN. OTY PYHKUMIO Takke MOXHO UCNOofb-
30BaTb, €CNM HEOBXOAMMO onpeaenuTb, Kakyto YacTb YaCTOTHOrO CnekTpa
3aHMMaeT curHan.

Hwxe onuncaHa npoueaypa LeHTPOBKM AperdyroLLero curHana
Ha 3KpaHe C NOMOLLbI0 OTCnexuBaHus. [pend curHana saxeaTbiBaeTcs
aHanM3aTopoM C MCNOMb30BaHWEM peXUMa yaep)XaHns MakcumarbHbIX

3HAYEHUN.
LWar DencTBue MpumeyvaHnsa
1 Hactponte a. YcraHoBuTe 4yactoTy
reHepaTop CUMrHasmnoB. Bbixoga 300 MI'u,.

b. YcraHosute amnnutygy
Bbixoga —20 abwm.

2 Mogkniounte PY-BbIXxoa NcToYHMKa K PY-BXoay aHanusaTopa, kak nokasaHo Ha pUCYHKe.

P4 Bbixoq
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FeHepaTop curHana

AN STt bt b 2t Tt et w0 [T

P4 Bxoq

AHanusaTtop curHanos
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OTcnexuvBaHue curHanos ¢ opendomM 4acToTbl
M3amepeHna gpenda 4acTtoTbl UICTOYHMKA

LWar DenctBue MpumeyvaHusa
3 BbinonHure a. Haxwmute knasuwy Mode Mo ymonyaHuio aHanusartop
npenBapuTenbHyto Preset (Copoc pexuma). ncnonb3yeT pexxnum aHanuaaropa
HacTpOWKy CreKTpa v crneKkTpasnbHbI aHanu3
aHanusaTopa. CO CBUMMPOBaHNEM. Ecnn HyxHO,
Bbl MOXETEe NPOBEPUTbL UMK N3Me-
HUTb PEXUM, HaXXUMas KnasuLly
MODE/MEAS (Pexum/
nsMmepeHue).
C6poc pexuma n3mMeHsieT He BCe HaCTPONKM aHanuaaTtopa. YTobbl
BbINONHUTL NONHbIV COPOC NapameTpoB, BbibepuTe NyHKTbl «BoccTa-
HOBIEHWe NnapamMeTpoB pexrmMa no ymonyaxHuio» n «Cépoc sxoga
1 Bbixoda» B MeHi «COpocy.
4 BknounTe BbIXOg a. Ha nepegHei naHenu reHepa-
BHELLHEro TOpa CUrHaNoB HaXXMUTE KHOMKY
reHepaTopa PY- RF On/Off (P4 Bkn./BbIkn.).
CWrHaros.
5 YcTaHoBuTe a. Haxmute knaBnwy FREQ
Ha aHanusaTope (YacToTa).
HeHTparbHy'o b. B naHenu meHio gsaxabl

4YacToTy 1 gnana3oH.

KocHuTeChb NyHkTa Center
Frequency (LUeHTpanbHas
yacTtoTa) 1 BBeguTe
3HavyeHune 300 MIu.

C. [Baxabl KOCHMTECH MYHKTA
Span (Monoca o63o0pa)
1 BBeauTe 3HadyeHne 1 My,

6 YctaHoBuUTE
OMOPHbIV YPOBEHb
aHanusartopa.

a. Haxwmure knasuwy AMPTD
(Amnnutypa).

b. B naHenu meHio aBaxabl
KocHuTech nyHkTa Ref Level
(OnopHbIN YypOBEHb) 1 BBE-
auTe 3HavyeHne 5 pbm.

C. [Baxabl KOCHUTECH MyHKTA
Scale/Div (Wkanal/pen.)
1 BBeauTe 3HadeHune 15 ob.

7 YctaHosute [
®rY aHanusartopa.

a. Haxwmute knasuwy BW
(Monoca yvacTorT).

b. B naHenu meHio aBaxabl
KocHuTecbk nyHkta Res BW
(Monoca nponyckaHus
¢unbTpa MN4Y) 1 BBEaUTE
3HayeHune 30 Iu.

8 MNomectute mapkep
Ha NUK curHana.

a. Haxwmute knasuwy Peak
Search (Mouck nuka)
Ha nepeaHen naHenu
NN KOCHUTECH NaHenu
MEHI0 1 Bblbepute NyHKT
Peak Search (Mouck nuka).
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OTcnexuvBaHue curHanos ¢ opendomM 4acToTbl
M3amepeHna gpenda 4acTtoTbl UICTOYHMKA

Lar OenctBue MpumeyvaHus

9 BknitounTe goyHKUMIO a. Haxmure knaBmwy FREQ
OTCNEeXUBaHUS (YacTorTa).
chrHana. b. B naHenu meHio kocHUTECH

Signal Track (OTcnexu-
BaHue curHana), 4tobbl
BKITHOYMTb €ro.

10 YMeHbLlunTe a. [lBaxabl KOCHUTECH MYyHKTa O6patnTe BHUMaHWe, 4TO curHarn

AnanasoH. Span (Monoca o630pa) OCTaeTCs B LiEHTpe gucnnes.
1 BBeauTe 3HayeHune 50 klu.

11 Bkrounte pyHKumio a. [lepekntoynte Signal Track
oTcnexvnsaHns (OTcnexuBaHue curHana)
curHana. B coctosiHne Off

(BbIKno4eHO).
12 N3mepbTe a. Haxmurte knasuwy Trace OTOT pexXmm CoxXpaHsaeT Makcu-
OTKITOHEHME cuUrHana. (Tpacca). MarbHbl€ 3HA4YEHWS XapakTe-
b. B naHenu meHo Bo BKnagke PVUCTMK BXOAHOTO CirHana
Trace Type (Tvn Tpacchi), npv U3MEHEeHUN curHana.
BbIGepuTe Max Hold Ha aucnnee anHoTaums
(y'qep)KaHme MakKc. B BEpXHEM npaBoOM Yriy noka-
3HaYeHMIA). 3blBAET PEXMM TpacChl
(cm. PucyHok 5-1). B aTom npwu-
mepe cumson Ms cTpoke Tuna
nog umndpon 1 Ha naHenu Tpacchl
nokasblBaeT, 4To Tpacca 1
HaxoAWTCA B peXUME yaep)KaHust
MaKCUMarbHbIX 3HAYEHUIA.
13 AxkTuBMpynTe a. KocHuTtechb nyHkTa Select Tpacca 1 ocTaetcs B pexume
Tpaccy 2 n nepeu- Trace (BbibpaTh Tpaccy) yaepkaHus MakcuMarbHbIX
ANTE B peXum n Bbibepute Trace 2 3HavYeHu Ons oTcnexmnBaHus
HenpepbIBHOWN (Tpacca 2). apenda curHana.
PasBepTKA. b. KocHuteck nyHkra Clear
and Write (O6HOBRATD).

14 MepnneHHo n3ame- a. VYcraHoBuTe Incr Set N306paxkeHne Ha ancnnee Ballero
HSITE YacToTy (HacTpoyika wara) aHanusaTopa JOJIKHO ObITb
reHepartopa ansa napametpa Frequency aHanorn4Ho PucyHky 5-1.
CUrHamnos B Aua- (YacTtoTa) paBHbim 100 I,
nasoHe +2 kl'y b. YT06bl M3MEHUTL 3HaYeHMe

65

c warom 100 Iu.

BbIxoga B paroHe 300 MIy,

BOCI‘IOJ’Ib3yl7ITer KYPCOPHbIMU
KnaBulamMm «BBepxX» N «BHU3»

Ha reHepaTope CUrHasos.
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OTcnexuvBaHue curHanos ¢ opendomM 4acToTbl
M3amepeHna gpenda 4acTtoTbl UICTOYHMKA

LWar DencTtBue

MpumeyvaHusa

PucyHok 5-1. [MpocMoTp apendytoLero curHana ¢ UCnofb30BaHNEM PEXUMOB yaepKaHus

MaKCUMasbHbIX 3HaYeHUN 1 nepesanuncum

Input: RF Input Z: 50 Q Atten: 6 dB Trig: Free Run PNO: Balanced
Coupling: AC Corrections: Off

Int Preamp: Off IF Gain: Auto
|Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off
Align: Auto

Spectrum

Avg Type: Log-Power
Avg|Hold:>100/100
NFE: Off

Gate: Off
Ext Gain: 0.00 dB

Scale/Div 15 dB Ref Level -5.00 dBm

01

M

Center 300.00000 MHz 'Video BW 300 Hz

|#Res BW30 Hz Sweep (FFT) ~62.9 ms (1001 pts)
miE Sep 08, 2015 [(wal [ w A
un ”) ~ 'l ? 11:58:46 AM | |maa| |F9%) raY
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Select Trace

|Trace Type
Clear / Write

Detector
Trace Average

Math
Max Hold

Trace
Min Hold

Clear and Write

View/Blank

Active
View
Blank

Background

< Trace Settings

Table
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OTcnexuvBaHue curHanos ¢ opendomM 4acToTbl
OTcnexuBaHne curHana

OTcnexuBaHue curHana

OTa npouenypa AeMOHCTPUPYET, Kak LEHTPUPOBaThb ApendyoLwnin curHan
Ha 3KpaHe C NOMOLLbI0 (PYHKLUM OTCREXMBAHUS CUrHana.

O6paTVITe BHMMaHWE, 4TO Hy)KHbIVI CuUrHarn He 6yp,eT OCTaBaTbCA B LEHTpPE
aucnned, ecrnn Bbl USMeHUTe 3Ha4vyeHune ueHTpaanon YacTOThbl ANA aHanu3aTtopa.
Ecnu Bbl nameHsieTe 3HayYeHne ueHTpaanon YacToThbIl Npn aKTUBHOWN q))/HKU,VIVI
oTCnexmnBaHud curdana, HyXXHo 4ONOJIHUTENTbHO y6e,ClVITbCFI, 4yTO Q)yHKU,VIFI
oTcnexmnBaHud O6Hapy)KVIT I'IpaBVIJ'IbeIVI curHar.

War DenicTBue MpumevaHusn
1 Hactporite a. YcraHoBUTE 4acToTy
reHepaTop CUrHasnos. Bbixoga 300 Ml
b. YcraHoBute amnnutygy
Bbixoga —20 abm.
2 Mopkntounte PY-BbIXOA MCTOYHMKA K PY-BxOay aHanu3aTopa, Kak noka3aHo Ha PUCYHKE.
w () P
U0 S
! -2 B 000986 §
T e w8 5 SINP @@E’ P4 Bbix0g
% e =1 8 989 \ '
.@ e = _‘,-" m nv e
B e
lFeHepaTop cUrHana
B
AHanu3aTop CUrHamnoB
3 BbinonHute a. Haxmute knasuwy Mode Mo ymonyaHuio aHanusaTop
npeaBapuUTerbHYI0 Preset (C6poc pexuma). ncnonb3yeT pexuMm aHanmnsartopa
HaCTPOWKY CMNeKTpa u cnekTparnbHbI aHanua
aHanusaTtopa. CO cBuUnNupoBaHueM. Ecnn HyxHo,
Bbl MOXXETE NPOBEPUTbL UINN U3Me-
HUTb PEXUM, HAXXMMas KnaBuLly
MODE/MEAS (Pexum/
n3mepeHue).
C6poc pexnma nameHsIeT He BCe HACTPOWKM aHanuaatopa. Ytobbl BbiMno-
NHUTBL NOSHbIA cOpOoC NapaMeTpoB, Bbibepute NyHkTbl «BoccTaHoBNeHMEe
napameTpoB pexuma no ymondyanuto» n «Copoc Bxoga v Bbixogay
B MeHto «Copocy.
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OTcnexuvBaHue curHanos ¢ opendomM 4acToTbl
OTcnexuBaHne curHana

War DenicTBue MpumevaHusn
4 BkniounTe Bbix0A a. Ha nepepHeii naHenu reHepa-

BHELLIHEero reqe- TOpa CUrHasoB HaXKMUTE KHOTMKY

patopa P4- RF On/Off (PY BKN./BLIKN.).

curHanos.
5 YcTtaHoBuTe a. Haxwmute knasnwy FREQ

Ha aHanusaTope (YacroTa).

LEHTparnbHYyi0

HacToTy U Anana3oH.

b. B nanenu meHio gBaxasbl
KocHuTech nyHkTa Center
Frequency (LeHTpanbHas
yacToTa) 1 BBeauUTE 3Ha4ve-
Hue 301 MIu.

C. [Baxabl KOCHUTECH MyHKTa
Span (Monoca o630pa)
1 BBeauTe 3HavyeHune 10 MIu,.

6 MomecTute mapkep
Ha MUK curHana.

a. Haxmute knasnwy Peak
Search (Mouck nuka)
Ha nepeaHen naHenm
UM KOCHUTECH NaHenn MeHto
1 BbibepuTe NyHKT Peak
Search (Mouck nuka)
B PacKpbIBaOLLEMCS MEHIO.

7 Bkntounte dpyHKLMIO a. Haxmute knaeuwy FREQ O6paTtuTe BHMMaHue, 4YTo OTCre-
OTCrnexnBaHns (YacTorTa). XVBaHWe curHana nomeLiaet
curHana. b. Mepekniounte Signal Track MapKep Ha Cambli BbICOKWUIA MUK

(OTcnexuBaHue curHana) amninTy/bl curHana, a satem

B cocTosHMe On (BKr.). nepemeLyaeT BbIOpaHHbIN MUK
B LleHTp aucnned. Nocne kaxgoro
CBMNUPOBAHMS OTCIEXMBaEMbIN
CcuUrHan oCTaeTcsl B LeHTpe
aucnnes.

8 Bkntounte a. Haxmute Marker (Mapkep)
dyHKUMIO aensTa Ha nepeaHen naHenm
Mapkepa UITM KOCHUTECH MaHenu MeHKo

n BbibepuTe NyHKT Marker
(Mapkep).

b. B cnucke sHaueHunit Marker
Mode (Pexum mapkepa)
BblOepuTe Delta (denbTa).

9 M3meHanTe YacToTy O6paTtnTe BHUMaHue, 4TO
reHepartopa NPy U3MEHEHUN YACTOTbI CUTH-

CUrHanoB, MeHss
ee c warom 2 My,

ana oH no-npexHemy octaeTcs
B LEHTPe aucnnes aHanuaartopa.
Mognuck K Mapkepy nokasbiBaeT
pasHuLy B YacToTe u amnnuTyge
B CPaBHEHWUW C HaYarnbHbIMU
3HayeHnsamu. Cm. PucyHok 5-2.
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OTcnexuvBaHue curHanos ¢ opendomM 4acToTbl
OTcnexuBaHne curHana

War DenicTBue MpumevaHusn

PucyHok 5-2. OtcnexuBaHve gpendyroLlero curHana

SA Q Marker

KYs|GHT Input: RF Input Z: 50 Q Atten: 10 dB Trig: Free Run PNO: Best Wide Avg Type: Log-Power 234 Select Marker
NFE: Off

@ ouj :AC Comrections: Off Int Preamp: Off Gate: Off IF Gain: Low w
ExtGain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: On Marker 1
Align: Auto A A |
{Marker A Frequency

Spectrum 2.000000 MHz

| Scale/Div 10 dB Ref Level 0.00 dBm Peak
1 Search

Normal Pk Search
| 1 Config

0 1A2 Delta (A)

Fixed

Properties

Marker
Function

Marker—
Delta Marker

(set 2l # Counter

\

Center 302.000 MHz ’ Video BW 91 kHz ) Span 10.00 MHZ
|Res BW 91 kHz Sweep 1.00 ms (1001 pts]

sl Sep 08, 2015 - Y w A
g "") (gl | ? 11:58:46 AM | =an (W) A
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AHanunsatopsl curHanos Keysight cepum X
PykoBoacTBo no akcnnyatauum

6 W3mepeHUs nckaxeHumn

BbisiBrieHne nckaxxeHun, reHepupyemMbliX aHanm3aTopom

Bbicokasi MOLLIHOCTb BXOAHOIO CUrHamna MoxeT OblTb NPUYNHON NOSIBNEHUS
BHYTPEHHUX UCKaXXEHUI aHanuaaTtopa, KoTopble, B CBOIO o4epeab, MOryT
3amMacKMpoBaTb peasibHble UCKaXXEHUS, CyLLLECTBYOLLME BO BXOAHOM CUIT-
Hane. Ncnonb3ya Tpaccy 2 n BY-atTeHoaTop, MOXHO OnpeaenuTb, Kakme
CcurHarnbl ABASKOTCA Pe3yNbTaTOM COBCTBEHHbLIX MCKXEHWUN.

OTa npoueaypa nokasbiBaeT, kak MCMoNb30oBaTb CUrHan reHepartopa
ONsi onpeaeneHnst Toro, o06ycnoBNEHO NN UCKaXXeHNe aHann3aTopoM,
WITM OHO AIBMSIETCH YacTblo BXOAALLEro curHana.

LWar DencrtBue MpumeyvaHus
Hactponte a. YcraHoBuTe YacToTy
reHepaTop CUrHanos. Bbixoga 200 MIy.

b. YcraHvosute amnnutyny
Bbixoga 0 abm.

Moakntounte PY-BbIXOO UcTOYHMKA K PY-BXoay aHanmn3aTopa, Kak nokasaHo Ha PUCYHKe.

") e S S X0

'] D U085

e it )I_).Jjﬂ“ .(-'

] T e 8 i'j)—))ﬂ PY Bbixoq
ae = 1) e

& & WY ¢)

FeHepaTop cUrHana

AT s bt b i s Tee

AHanusaTop CUrHanos
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ViamepeHnst nckaxxeHumn
BbisiBneHWe ncKaXKeHWi, reHepupyemblX aHannaaTopom

LWar DencrtBue MpumeyaHusn

Bbinonnute a. Haxwmure knasuwy Mode Mo ymonyaHuio aHanusaTop
npeaBapuUTenbHYIO Preset (Copoc pexuma). MCMNOMb3yeT PeXuM aHanusatopa
HaCTPOWMKY CMneKTpa n cnekTpasibHbI aHanua
aHanusartopa. CO cBunupoBaHueM. Ecnn HyxHo,

Bbl MOXETE NPOBEPUTL UMK
N3MEHUTb PEXMM, Haxumas
knaswy MODE/MEAS
(Pexxnm/namepenne).

C6poc pexnma U3MeHsieT He BCce HacTpOoWKK aHanuaartopa. Ytobbl Beinos-
HUTb NONHbIN COpPOC NapameTpoB, BbibepuTe NyHKTblI «BoccTaHoBneHne
napameTpoB pexuma no ymonyaHuo» n « Copoc Bxoga u Beixoaa» B MEHIO
«Cbpocy.

Bkntounte BbiXxoa
BHELLUHEro reHepa-
Topa PY-curHanos.

a. Bkntouute PY-Bbixos.

YcTtaHoOBUTE Ha aHa-
nusaTope ueHTparnb-
HY0 YacToTy
M AnanasoH.

a. Haxwmute knasnwy FREQ
(YacTorTa).

b. B naHenu meHio aBaxapbl
KocHuTecb nyHkTa Center
Frequency (UeHTpanbHas
yacTtoTa) 1 BBeauTe
3Ha4veHune 400 MIu.

C. [Baxpgbl KOCHUTECH MyHKTA
Span (Monoca o630pa)
n BBeguTe 3HayeHne 500 M.

YctaHosute Ml
@Iy ananusartopa.

a. Haxmure knasunwy BW CurHan cosgaet rapMoHUYeckune
(Monoca yvacrorT). NCKaXKeHus (pacrnonoXXeHHble

¢ nHtepsanom B 200 Ml'y,

OT UCXOQHOro cUrHana 4yactoTom

200 MI'u) BO BXOOAHOM CMecH-

Tene aHanusaTopa, Kak NnokasaHo

Ha PucyHke 6-1.

b. BW (Monoca BugeocdunbTpa)
v BBeauTe 3HadeHune 30 kly,.
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M3mepeHunsa nckaxkeHumn
BbisiBNieHWe NCKaXXeHWIA, reHepupyeMmbiX aHanm3aTopom

LWar

DencrtBue

MpumeyaHusn

KEYSIGHT  Input: RF
(:) Coupling: AC
Ext Gain: 0.00 dB

Input Z: 50 Q
Cormections: Off

Align: Auto

Spectrum
f Scale/Div 10 dB

Center 400.0 MHz

|Res BW 3.0 MHz

all| (e Sep 08, 2015
- "3 (el | ? 11:58:46 AM ||

PucyHok 6-1. MapmoHnyeckue nckaxeHus

Atten: 10 dB
Int Preamp: Off
Freq Ref: Sense, Int LNP: Not Enabled

PNO: Fast
IF Gain: Low
Sig Track: Off

Trig: Free Run

Avg Type: Log-Power
Gate: Off NFE: Off

Ref Level 0.00 dBm

* #Video BW 30 kHz Span 500.0 MHZ

Sweep 4.33 ms (1001 pts

L0 K

{RBW Filter Tpe 1
Gaussian v

IRBW Filter BW
348 v

7 N3meHnTe 3HayeHne a.

LeHTpanbHou
4acToThl Ha 3Ha4e-
HWEe rapMOHWUKN
BTOPOro nopsaka.

HaxmuTe kHonky Peak
Search (Mownck nuka)
Ha nepegHen naHenu
WM KOCHUTEChb NaHenu
MEHI0 1 BblibepuTe NyHKT
Peak Search (Mowuck
nuka).

B naHenu mMeHo KOCHU-
Tecb Next Peak
(Cnepyrowmi nuk).

KocHutecb nyHkta Mkr—>CF
(LleHTpanbHas yacToTa
Mapkepa).

8 N3ameHnTe ananasoH a.

Ha 50 MI'y n noBTOpP-

HO OTUEHTpUpynTe b

CurHan.

Haxmute knasuiy
FREQ (YacToTa).

B naHenn meHio
OBaXabl KOCHUTECH
nyHkTa Span (Monoca
ob630opa) n BBEgMTE
3HayeHune 50 MIu,.

HaxmuTe knasuwy Peak
Search (MMownck nuka).

B naHenu meHto KocHUTECb
nyHkta Mkr ->CF (LleHT-
panbHas YyacTtoTa
Mapkepa).

9 YctaHoBuUTE a.

ocnabnenune 0 ob

Haxxmute knasuwy
AMPTD (Amnnutyga).
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ViamepeHnst nckaxxeHumn

BbigBneHne nckaxeHun, reHepupyemMbix aHann3aTtopom

LWar DencrtBue MpumeyaHusn
b. B naHenu meHI0 KOCHUTECH
nyHkTa Attenuation
(OcnabneHue).
C. [Baxabl KOCHUTECH NYHKTA
Mech Atten
(OcnabneHue
MeXaHu4eckKoro
aTTeHroaTopa) 1 BBeauTe
3HayeHuve 0 ob.
10 CoxpaHuTe gaHHble a. Haxmute knasuwy Trace MNopoxante, Noka BbINOMHATCA
Tpacchl 2. (Tpacca). MUHUMYM [BE pa3BepTKM.
b. KocHutecb nyHkTa Select
Trace (BbibpaTb Tpaccy)
n BbiGepute Trace 2
(Tpacca 2).
C. Kochutecob nyHkra Clear
and Write (O6HOBRATD).
11 [Joxgutecb a. B cnucke 3HaveHun Ha akpaHe aHanusaTopa nosssTcs
0obHoBNEeHMs Tpaccol 2. View/Blank COXpaHeHHble AaHHble B Tpacce
(MokasaTb/CKpbITh) 2 ¥ 3MepeHHble AaHHble B Tpac-
BbibepuTe View (Moka3aTtb). ce 1. [Noanuck kK mapkepy ®Mkrl
OEMOHCTPUpPYET pasHuLy amnnuTyg
MEXAY OMOPHbIM U aKTUBHbBIM
Mapkepamu.

12 YcrtaHoBuTe genbTa- a. Haxmute knasuwy Peak
MapKep Ha rapmo- Search (Mowuck nuka).

HUKE TPacehbl 2. b. B naHenu meHio
KocHuTecb Marker
Delta (denbTa-
mapkep).

13 YBenuybTe a. Haxmute knasuwy AMPTD O6o3Ha4vyeHne AMkr1 gemoHc-
ocnabnexve PY (AMnnuTyga). TPUPYET pasHuLy aMnNnuTyg mexay
po 10 gb. b BuiGepuTe BKMAAKY HacTpovikaMu ocnabrneHus Bxoga

Attenuation (OcnabneHue). 0 AB v 10 AB. Ecnv npu nsmexenmu
ocnabneHnst BxogHoOro atTeHaTopa
C.  [Baxkpabl KOCHUTECH MyHKTa Ha 10 gb abconoTHoe 3HavyeHne

Mech Atten (OcnabneHue
MeXaHU4YeCcKoro
aTTeHlaTopa) n BBeanTe
3HayeHuve 10 ab.

amnnuTtyabl ®Mkr1 paBHo unu npe-
BbllaeT 1 ob, > To UckaxeHus,

no KpamHen Mepe 4acTb M3 HUX,
SABNAKOTCA COOCTBEHHLIMU MCKa-
XeHuaMu aHanuaaTopa. B gaHHom
cny4yae HeobxoaMMo yBENNUYUTD
ocnabneHne BXOAHOrO aTTEHIO-
atopa. YeenvuymBanTe BXOQHOE
ocnabneHve go Tex nop, noka
3HaYeHne aMnNnUTyabl cMrHana
®MkKr1 He nepecTaHeT yBenmyu-
BaTbCS UMW YMEHbLLATLCS.
BepHuTtechb k npeabiayLiemy Liary
aTTeHarTopa, YTobbl MUHUMU3K-
poBaTb BrusiHue COBCTBEHHbIX
UCKaxXXeHW aHanuMsaTopa Ha u3me-
PEHHbIE UCKAXXEHUSA BXOOHOIO
curHana. CM..PUcyHok 6-2.
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M3mepeHunsa nckaxkeHumn
BbisiBNieHWe NCKaXXeHWIA, reHepupyeMmbiX aHanm3aTopom

LWar DencrtBue MpumeyaHusn

PucyHok 6-2. Ocnabnenune PY 10 gb

Amplitude v

KEYSIGHT |input: RF Input Z: 50 Q #Atten: 10 dB Trig: Free Run 'PNO: Best Wide Avg Type: Log-Power 1 E
Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off
Ext Gain: 0.00 dB  Freq Ref: Sense, Int [LNP: Not Enabled |Sig Track: Off |
Align: Auto

Spectrum 8
Scale/Div 10 dB Ref Level -20.00 dBm dB| | Signal Path

Disabled

{Mech Atten Step
2dB
10dB

ax Mixer Level |
-10.00 dBm

Span 50.00 MHZ

Center 400.00 MHz #Video BW 30 kHz
Sweep 2.80 ms (1001 p

|Res BW 470 kHz
Sep 08, 2015 wa [} AV

=I g) (ﬁ" - | & | 1 58:46AM‘ nau (W] ¥}
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M3mepeHunsa nckaxkeHumn
OpHoOKNaBULLHbIE N3MEPEHUSI TaPMOHMK

OaHoknaBuLLHbIE n3MepeHna rapMoHuK

BblicoKkasi MOLLHOCTb BXOAHOIO CUrHana MoXeT OblTb MPUYNHON NOSIBIEHUS
BHYTPEHHUX UCKaXXEHUI aHanmn3aTopa, KoTopble, B CBOK ovepedb, MOryT
3aMackMpoBaTh peasibHble UCKaXXeHWUs!, CYLLLECTBYOLLME BO BXOAHOM CUrHane.
Wcnonk3ys Tpaccy 2 n PY-aTTeHoaTtop, MOXHO onpeaenuTb, kakue curHansl
SABNSAIOTCHA pe3ynbTaToM COBCTBEHHbIX UCKAXKEHUN.

OTa npoueaypa nokasbiBaeT, kak MCNoNb30BaTb CUrHan reHepartopa
ONnsi onpefeneHnst Toro, o6ycnoBNEHO NN NUCKaXKEHNE aHann3aTopoM,
WITM OHO SIBMSIETCH YacTblo BXOAALEro curHana.

War DenicTtBue MpumevaHusn
1 Hactporite a. YcTaHoBWUTe 4acToTy BbIxoAa
reHepaTop CUrHasnosB. 400 Ml'y.

b. YcraHoeuTe amnnutyay
Bbixoga 0 abm.

Moakntounte PY-Bbixo nctouHuka k PY-Bxogy aHanusaTopa, Kak noka3aHO Ha PUCYHKe.

sacagEg:

@@E’ PY Bbixog

w [ et -~ i - - 4 (G

FeHepaTop curHana

AN VITOTT it gt S Bt Teve st uxa

)  Fes ,
— *
e ————————————. PH exon

AHanusaTop CUrHanoe

2 BbinonHuTe a. Haxmute knasuwy Mode
npeaBapuUTEeNbHYHO Preset (Copoc pexuma).
HaCTPONKY
aHanusaTopa.

C6poc pexnma U3MeHsIeT He BCe HacTPOMKN aHanusatopa. YTo6bl BbINos-
HWUTb MOSHbIA cBpoc NapamMeTpoB, BbibepuTe NyHKTbI «BoccTaHoBNEHMe
napameTpoB pexumMa rno ymonyaHuio» n «Copoc Bxoaa 1 Bbixoda» B MEHIO

«Cbpoc».
3 BbibepuTe pexum, a. Haxmute kHonky MODE/MEAS [1o ymonyaHuio aHanusaTtop mcno-
BUA U3MepeHus (Pexxum/namepeHue). Nb3yeT pexnm aHanunsartopa
n pexunm otobpa- b. BwiGepute Harmonics CMNeKTpa n cnekTpasnbHbI aHanua

xeHusa (Mode/
Measurement/View).

CO cBUNMpoBaHneM. Ecnu HyxHo,

(FapmoHuku) B cTonbue
Bbl MOXETEe MPOBEPUTL UMK n3me-

N3MEPEHNN.
5 HUTb PEXNM, HaXKMMasA KnaBuLly
C. Haxmute OK B HUXHeR MODE/MEAS (Pexum/
YyacTu dKpaHa. n3MepeHue):
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M3mepeHus nckaxeHun
OpHoOKNaBULLHbIE N3MEPEHUSI TaPMOHMK

Lar OencTtBue

MpumeyaHusn

4 BkntounTe BbIXOA,
BHELLIHEro reHepa-
Topa PY-curHanos.

a. HareHepaTtope curHanos
Bkntounte PY-Bbixon.

5 MpocmoTpute
pesynbTathbl
namepeHuni
Ha aHanusaTope.

CwurHan cosgaeT rapMoHu4eckue
nckaxxeHust (pacrnonoXeHHble

C nHtepsanom B 400 MMy

OT UCXOAHOr0 CUrHana 4acTtoTomn
400 MI'y) BO BXOOHOM CMeCHU-
Tene aHanuaaTopa, kak rnoka-
3aHo Ha PucyHke 6-3.

Mpw BbIKITOYEHHON Tabnvue
[uanasoHoB, a Takxke Korga
OcHoBHas Yactota unu MM
MY ycTaHOBMEHbI B PEXUM
CUUTbIBAHUSA, KOCHUTECH MYHKTa
Meas Preset (Copoc
M3MepeHus) ons noBTOPHOro
Hayana n3mMepeHus.

PucyHok 6-3. PesynbTatbl nsMepeHus rapMOHNK

Spectrum Analyzer 1 v
+
KEYSIGHT |Input: RF Input Z: 50 O Atten: 10 dB Trig: Free Run IF Gain: Low
m Coupling: AC Comections: Off Int Preamp: Off NFE: Off
Ext Gain: 0.00 dB Freq Ref: Sense, Int |LNP: Not Enabled

Align: Auto

Ref Value 0.00 dBm
Frequency | Amplitude
400.0 MHz| -0.344 dBm
800.0 MHz| -50.62 dBc
1.200 GHz| -68.28dBc
1.600 GHz| -70.62dBc
2.000 GHz| -98.22 dBc
2.400 GHz| -103.76 dBc
2.800 GHz| -101.23 dBc
3200 GHz| -97.31dBc
3.600 GHz| -101.96 dBc
4.000 GHz | -100.25 dBc

0.30 %
-50.51 dBc

1 2 3

Fundamental 399.999996 MHz Harmonic Number

ﬁ Frequency

Fundamental
399999996 MHz

Fundamental: 399.999996 MHz

Sense
Manual

Freq Step
1.000000000 GHz
Freq Offset

0Hz
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ViamepeHnst nckaxxeHumn
OpHOKNaBULLHBIE N3MEPEHUS FaPMOHMK

Lar OencTtBue MpumeyaHusn
6 CkoppekTtupynte a. Haxmute knasuwy MEAS Bbl MOXeTe usmeputb
Tabnuuy avana- SETUP (HacTtpoiika A0 10 rapMOHUK.
30HOB, yKa3aB M3MepeHuns). Cwm. PucyHok 6-4.
ﬂ:ﬂga“eﬂyif":;'e b. Bkmiounte Range Table
pameTpbl Ai (Tabnuuy anana3oHOB).
KaXooW U3 rapMOHUK
€. Kochutechb nyHkTa Range
Table (Tabnuua
Anana3oHoB), 4YTOObI
pefaktvpoBaTtb Tabnuuy.
PucyHok 6-4. IamepeHnst rapMmoHmK — Tabnuvua ananasoHoB
Spe L+ ﬁ Meas Setup
s s | ]
{Averaging |
|Range Table Auto Fill
= (0)i
| Average Mode |
Harmonic | Measure Tone Frequency RBW Auto | RBW | Dwell Time Auto | Dwell Time | Repeat v
1.000000000 GHz 10.000 kHz 20.0000 ms .a[moncs
I I 10
1.000000000 GHz 10.000 kHz 20.0000 ms |
| Range Table
1.000000000 GHz 10.000 kHz 20.0000 ms 8;
1.000000000 GHz 10.000 kHz 20.0000 ms ‘( Range Table I
1.000000000 GHz | 10.000 ke . | 200000 ms R
| | \ SummaTahIe I
1.000000000 GHz 10.000 kHz 20.0000 ms
1.000000000 GHz 10.000 kHz 20.0000 ms
1.000000000 GHz 10.000 kHz 20.0000 ms
1.000000000 GHz 10.000 kHz 20.0000 ms
1.000000000 GHz 10.000 kHz 20.0000 ms
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ViamepeHnst nckaxxeHumn
NHTepMoaynaLMOHHbIE UCKaXeHWS TpeTbero nopsigka

MHTepMO,D,yJ'IFILI,I/IOHHbIe NCKaXEeHNA TPETLEINO NMopAaaKka

Koroa B HenMHeHoOM cucteme NPUCYTCTBYET ABa pasHbIX CUrHamNa, OHM
HauMHaloT B3anMMOAeNCTBOBaTb U co3aatoT 6nmskmne no YactoTe K UCXOOHbIM
CUrHanam MHTEPMOAYNSLMOHHBLIE UCKaXKEHUs TpeTbero nopsaka. NogobHele
UCKaXKeHWNsi reHepUpPYTCS TaKMMMW COCTaABHBbIMW YaCcTsIMU CUCTEMbI CBSA3MN,
KaK ycunutenu unu cmecutenu. TecTupoBaHne ABYXTOHamNbHbLIX MHTEpMOaY-
NSALUNOHHBIX UCKaXXEHU TPETLErO Nopsiaka — pacrnpocTpaHEHHbI MeToz,

B CUCTEMaX CBSI3M U TENEKOMMYHUKaLWA.

OTa npoueaypa onvckiBaeT COOPKY 1 MPOBEPKY XapaKTEPUCTUK TECTOBOW CXEMbI
AN NHTEPMOAYNSILNOHHBIX UCKaXXEHUIN TPETbero nopsiaka. ATy TECTOBYH CXeMy
MOXXHO NPUMEHUTb ANSi UIBMEPEHUS MHTEPMOAYNALNOHHBIX UCKaXXEHUI TPETLENO
nopsiaka Ha TeCTUpyeMoM YCTPOWCTBE, NOAKITFOYEHHOM MeXay BXO40M
aHanmsaTtopa u TeCTOBOIW CXEMOW.

Mcnonb3ayloTca ABa UCTOYHMKA: OO4MH U3 HUX HacTpoeH Ha 300 MITu, apyron —
Ha 301 MI'y. 3Tn curHanbl 06BbEANHAOTCS Ha HaNpaBlieHHOM OTBETBUTENE,
YTO AaeT HaM ABYXTOHArbHbIN CUTHanM C KpaHe HU3KUM MHTEPMOAYNALNOHHBLIM
nckaxxeHnem. HecmoTps Ha TO, YTO B JAHHOW CXEME UCKXKEHUS MOTyT ObITb
MEeHbLLE JMana3oHa aHanu3aTopa, OHa NPUMEHSIeTCS Ans onpeneneHus
XapaKkTepUCTUK UHTEPMOOYALUMOHHBIX UCKaXKeHUI TpeTbero nopsaka (TOI)

B KOMBUHaL MK ncTouHKK/aHanm3aTtop. [locne onpegeneHns xapakTepucTuk
MOXHO NMOAKMIOYNTb TECTUPYEMOE YCTPOWCTBO (HAanpumep, yeunuTens) mexay
HanpaBfeHHbIM OTBETBUTESNIEM U aHANM3aToOpPOM, a 3aTEM CPaBHUTb Er0 Xapak-
TEPUCTUKUN C BA30BLIM YPOBHEM.

LWar DenctBUe MpumeyvaHusa
1 MoacoeanHuTe oBa YTt06bl n3bexaTb MHTEPMOAYNALUN
NCTOYHMKA K PY- WCTOYHWKOB CUrHana, oTBeTBUTENb
BXOA4y aHanusaTopa, JOIMKeH NMETb BbICOKYIO CTEMNEHb
KakK nokasaHo n3onauMn mexay AByMs BXOAHbIMU
Ha pUCYHKe. noptamu.
Ananusarop
cnexkTpa
Ananusarop curHanos 1 Ananusarop cur{anos 2 > .
S (F ‘
o e e,
o o @ g *
: SH: i :
Lo} o®
o o e A 8
PY amxon Bxoa
4 5
HanpasaeHHbIn
OTBETBMTE b
mxa-pf 7800
2 Hacrtporite a. YcraHOBWUTE YacToTy Taknm obpasom nNpom3BoasaTcs ABa
UCTOYHWUKU CUIHAMOB. reHepaTtopa curHanos Ne1 curHana ¢ OAMHaKkoBOW aMMnuTy-
B 3Ha4eHue 300 Mlu,. non 1 pasHmuen B 1 Mlu,.
b. YcraHosute yactoty OTu ABa cUrHana mMoryT no-pas-
reHepaTopa curHanos Ne2 HOMY 0CrabnsiTLCS NP MPOXOX-
B 3HayeHue 301 MIu. OeHnn Yepe3 HanpaBneHHbIN

oTBeTBUTEND. [PV HEQBXOAUMOCTH
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Vi3amepeHns nckaxeHumn
NHTepMoaynaLMOHHbIE NCKaXeHWS TpeTbero nopsiaka

LWar OencTtBune MpumeyaHus
C. YcTtaHoBWTE aMnnuTyabl 060MX CKOPPEKTUPYNTE MEHbLLUMIA CUrHarnm,
CUrHanoB B 3HaveHue 5 nbwm. 4TOObI €70 amnnMTyAa coBnagana

¢ amnnutygon 6onbLuero curHana
Ha aKpaHe aHanusaTopa.

3 BoccraHoBuTte ctaH- a. Haxmute knasuwy Mode Mo ymonuaHuio aHanusaTop
AapTHblEe HAaCTPOWKM Preset (Copoc pexuma). MCNONb3YyeT PEXUM aHanmsartopa
aHanusaTopa. CMeKTpa 1 cnekTpanbHbIN aHanus

CO cBMNUpoBaHmeM. Ecnu HyxHo,
Bbl MOXeTe NPOBEPUTbL UMK N3Me-
HUTb PEXUM, HaXXUMas KnasuLly
MODE/MEAS (Pexvnm/nameperue).
C6poc pexvnma N3MeHSIET He BCe HacTPOWKK aHanm3aTopa. YTobbl
BbINOMHUTL NOSHLIN cOpoc NnapamMeTpoB, BeibepuTe NyHKThI «BoccTa-
HOBIEHVEe NapamMeTpoB pexrmMa no ymonyaHuio» n «Cépoc sxoga
1 Bbixoda» B MeHio «COpocy.

4 YcTaHoBUTE LIEHT- a. Haxmute knasuwy FREQ
panbHYy0 YacToTy (YacTorTa).

W AVANasoH 4acToT. b. [Oeaxabl KOCHUTECH NyHKTa
Center Frequency (LleHT-
panbHas YacTtoTa) 1 BBeguTe
3HayeHwue 300,5 My,

C. [Baxabl KOCHUTECH MYHKTa
Span (Monoca o63opa)
1 BBeguTe 3HadyeHne 5 My,

5 YcTtaHoBuUTe geTekTop a. Haxmute knaBuwy Trace
aHanusaTopa B norno- (Tpacca).
xeHue Peak (k). b. BuiGepuTe Bknaaky Detector

(OeTekTOp).

C. B cnucke 3HaveHun
Detector (deTekTop)
BblOepuTe Peak (Muk).

6 Ana ynyyweHus a. Haxwmute knasuwy AMPTD AHanunsaTtop aBToMaTUyeckn ycTa-
ONHaMNYECcKoro (Amnnutyga). HOBUT HY>XHOE ocnabrneHune Takum
AnanasoHa ycTa- b. BuiGepuTe BKNAzKY 06pa3oM, YTO MOLLIHOCTb CuUrHana
HOBUTE YPOBEHb ' Attenuation (Ocna6nenue) Ha BXoOHOM cmecuTene bynet
cmecuTens. ' MMETb MaKCUMaribHOe 3Ha4de-

C. [Baxabl KOCHMTECH NyHKTa Hue —10 ABM Ha ONOpPHOM YpPOBHE.
Max Mixer Lvl (Makcuma-
NbHbLIN YPOBEHb CMECUTENS)
1 BBeanTe 3HayeHune -10 gbm.

7 Mepemectute a. Haxmure knasuwy Peak
curHan K onopHomy Search (Mouck nuka).

YPOBHIO. b. Kochutecb nyHkTa Mkr
(Mapkep) — Ref Lvl
(OnopHbIN ypOBEHbL).
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ViamepeHnst nckaxxeHumn

VHTepMoaynsaUMOHHbIE UCKaXKEHNSA TPeTbero nopsiaka

LWar

OencTtBune

MpumeyaHus

8 YmenbluanTe MM
MY pgo tex nop,
roka He CTaHyT
BUOHbI UCKaXEHUS.

a. Haxwmute knasuwy BW
(Nonoca vacToT).

b. [OBaxabl kocHUTECH
nyHkTa Res BW
(Monoca nponyckaHus
¢unbTpa M4Y) n ycraHo-
BUTe 3HaveHme 10 klU.

9 AKTUBMpPYNTE BTOPON
MapKep 1 nomecTute
ero Ha bnwkanwnin

K TECTOBOMY CUrHany
Mapkepa nuk cur-
Harna UCKaXXeHun.

a. Haxmute knaeuwy Peak
Search (Mouck nuka).

b. KocHutecb nyHkTa Marker
Delta (OenbTa-mapkep).

C. KocHuteck kHomku Next Left
(Cnepyrowmn cnesa)
(npn HeobxogumocTw).

Haxmunte kHonky Next Right
(Cnepyowun cnpaBa), ecnu nep-
BbIli MapKep HaxoguTCS Ha NpaBoOM
TECTOBOM CurHane, unm kHonky Next
Left (Cneaytowmn cneBa),

€CInn NepBbli MapKep HaxoamTcs

Ha NeBOM TECTOBOM CUrHare:

Cwm. PucyHok 6-5.

10 NamepbTe BTOpOE
NCKaXeHue.

a. OrtkponTte Bknagky Settings
(Hactpowku), n nocrnegosa-
TenbHO BblibepunTe NyHKTbI
Normal, Peak Search, Next

Peak (HopmanbHbin, Mouck

nuka, Cneayrowmmn nuk).

b. B cnucke 3HaveHnin Marker
Mode (Pexum mapkepa),
BblibepuTe Normal
(HopmanbHbIn). Beibepute
Peak (Muk).

d. Haxwmute Search (Mouck
nuka), 3atem Next Peak
(Cnepyowuin nuk).

e. Ortkponte Bknagky Peak
Search (Mouck nuka).

Cc. KocHutecb kHonku Next Peak

(Cnepyrowmn nuk).

11 AKTMBMpYNTE BTOPOW
MapKep 1 nomecTute
ero Ha 6nwkanwmnn
K TECTOBOMY CUrHany
Mapkepa nuK curHana
VUCKaXXEHUN.

a. Kochutecb nyHkTa Marker
Delta (denbTa-mapkep).

b. KocHutecb kHonkn Next Left
(Cnepyrowmm cnesa)
(npun HeobxogumocTw).

CM. PucyHok 6-6.
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Vi3amepeHns nckaxeHumn
NHTepMoaynaLMOHHbIE NCKaXeHWS TpeTbero nopsiaka

LWar OencTtBune MpumeyaHus

PucyHok 6-5. MIamepeHusi CKaXXeHUM — nepBbid CUrHamn u ero uckaxeHue

S ze + a Marker
InputRF [inputZ:500  |Atten:6 dB PNO: BestWide  JAvg Type: Log-P ] l N

KEYSIG%T C“Sl‘:pling:AC ggrl:ections:oﬁ Pr::mp:oﬁ Gate: O?Ts S T;nggr?;a R?J?\ et oetect Mates

Align: Off Freq Ref: Sense, IntLNP: Not Enabled IF Gain: Low 0 Marker 1
NFE: Off Source: Off Sig frack=Off R D NN NN N

| . TiMarker A Frequency ]
Spectrum AMkr1 -1.000 MHz ‘ 0000 MHz
Scale/Div 10 dB Ref Level -7.51 dBm -70.69 dB

5 . Next Peak

ark
-1.00
Log 2 | Peak Search
Next Pk Right
Next Pk Left

Pk-Pk Search

Marker Delta

Center 300.500 MHz Video BW 10 kHz Span 5.000 MHz!
#Res BW 10 kHz Sweep 1.07 ms (1001 pts)

] Sep 04, 2015 A Vo4
=. K’ (ﬂ - ? g‘%ﬁ%'ﬂAM J
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KEYSIGHT |Input: RF Input Z: 50 O Aften: 6 dB PNO: Best Wide  Avg Type: Log-Power | Select Marker
@ Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run |
Align: Off Freq Ref: Sense, IntLNP: Not Enabled IF Gain: Low W W Marker 1
NFE: Off Source: Off Sig Track: Off

: - : Marker A Frequency | o
Settings
Specium 1.000000 MHz
Scale/Div 10 dB Ref Level -6.82 dBm 5 =
i x | Peak Search Search
Pk Search
Next Pk Right Properties

Next Pk Left R
Function

Pk-Pk Search Counter
Marker Delta

Center 300.500 MHz Video BW 10 kHz Span 5.000 MHz%
#Res BW 10 kHz Sweep 1.07 ms (1001 pts))

Sep 08, 2015 | | w7
== t) (‘S - ? 1:958:46AN “': % LY
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ViamepeHnst nckaxxeHumn
OpHoknaBULLHbIE U3MEPEHMSA UCKaXeHUI TpeTbero nopsigka (TOI)

OpHoKNaBULHbIE U3MEPEHUS UCKaxXeHUn TpeTbero nopsaka (TOl)

Korga B HEMMHENHON CMCTEME MPUCYTCTBYET ABa PasHbIX CUrHana, OHW HauYMHalT
B3aMMOAENCTBOBATL M CO34a0T ONM3KME No 4YacToTe K UCXOOHbIM CUrHanam NHTep-
MOLYNALMNOHHbIE UCKaXeHUs1 TpeTbero nopsiaka. NoaobHble nckaxkeHnsa reHepu-
pYHOTCA TaKMMW COCTaBHbIMU YAaCTAMU CUCTEMbI CBSA3W, KaK yCUNUTENn Unm cme-
cutenu. TecTupoBaHue ABYXTOHANbHbIX MHTEPMOAYNALNOHHBLIX UCKAXEHU TPeTbero
nopsiika — pacnpoCTPaHEHHbI METOA B CUCTEMAX CBSA3N U TENEKOMMYHUKaLWA.

OTa npouenypa OnucbIBaeT, Kak MOXXHO YNPOCTUTb N3MEPEHNS MHTEpMOoaYyns-
LIMOHHBIX UCKaXEHWIN TPETLErO NOPsAAKa, UCMOMb3yd COOTBETCTBYIOLLYIO (OYHKLUIO.
B aTom npumepe Ha HanpasreHHOM OTBEeTBUTENE 0O bEeOUHAIOTCA CUrHanbl ¢ YacTo-
Ton 300 MMy n 301 MITL, n NonyYeHHbIN cUrHan nepegaeTcs Ha aHanusaTop.

HecmoTps Ha TO, YTO B JAHHOW CXEME MCKAXKEHUSA MOTyT ObITb MEHbLLE, YEM Mpe-
Aenbl U3MepeHni aHanusaTopa, OHa NPUMeHSeTCs AN onpeaeneHns xapakrepuc-
TUK MHTEPMOAYNALMOHHBIX UCKaxkeHWU TpeTbero nopsgka (TOl) B koMBuHaumm
NCTOYHMK/aHanm3aTtop. locne Toro Kak xapakTepucTukM KOMOMHauum NCToOYHMK/
aHanusaTop 6blnn NpoBepeHbl, ncneityemoe yctponctao (MY) (Hanpumep, ycunu-
Tenb) criegyeT pacnofioKuTb Mexay TECTOBOW CUCTEMON 1 BXOAOM aHanusatopa.

War DevicTBue MpumeyvaHusa

1 MNopgkntoyunTe reHe-
paTopbl CUrHaNoB
K aHanusaTopy,
KaK NnokasaHo

Ha PUCYHKe.
Ananuniarop
cnekTpa
Ananusarop curHanos 1 Ananu3arop cur{anos 2 > .
o) BRER © o o EBE o
: sl I3 Ol Eeh ;
: i | B ot 2
o o o o € 00O 00 00 O @ “8
PY amxon Bxoa
2] 1
HanpaeneHHbiA
OTBETBMTENb
mxa-pi 7800
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ViamepeHnst nckaxxeHumn
OpHoknaBULLHbIE U3MEPEHMSA UCKaXeHUI TpeTbero nopsigka (TOI)

War DenicTBue MpumevaHusa
HacTtporite a. YcraHoBuTe Ans reHepaTtopa Taknm o6pas3om Npon3BoasaTCs
WCTOYHWUKN CUTHAmMOB. curianos Ne1 yactoty 300 MIy. ABa curHana c oMHaKoBOW
b. YcraHosuTe onsa reHepaTopa amnnTyAo v pastmen B 1 M.
curHanoB Ne2 yacTtoTty NMPUMEYAHMUE: sTn gBa curHana
301 Mru. MOTYT No-pa3HoOMY ocnabnaTbcs
npu NPOXOXOEeHUN Yepes Hanpas-
C. YcraHoBuTe Ans reHepartopa b NPOXOXA P P
NEHHbIN OTBETBUTESb.
curHanos Ne1 amnnntygy
5 nBMm Mpn HEOBXOAMMOCTU CKOPPEKTU-
' pyrTe amnnuMTyabl ABYX CUrHanoB
d. YcraHoBuTe ans reHepatopa Ha reHepaTope CUrHarnoB Tak,

curHanos Ne2 amnutyay 5 ABM yTo6bl Ha aucnnee aHanuaaTtopa

OHM ObIN 0QMHAKOBLIMMU.

BocctaHoBuTte a. Haxwmute knasuwy Mode Preset Mo ymonuaHuio aHanmsatop
CTaHOapTHble (C6poc pexuma). ncnonb3yeT pexum aHanuaartopa
HaCTPOWKM CreKTpa v cnekTpanbHbI aHanus
aHanusaTopa. CO cBunNupoBaHmeM. Ecnu HyxHo,
Bbl MOXETE NPOBEPUTb UM N3Me-
HUTb PEXUM, HaXXMMas KnaBuLly
MODE/MEAS (Pexum/usmepetue).
C6poc pexnma U3MeHsIET He BCe HacTpOoWKM aHanmaartopa. Ytobbl
BbINOMHWTB NOMHBIN COpOC NapameTpoB, BbibepuTe NyHKTbI «Boc-
CTaHOBIIEHNE NapaMeTPOB pexrMa no ymonyaHmo» n «Copoc
BX0OJa M Bbixoga» B MeHto «Copocy.
BbibepuTe pexum, a. Haxmute kHonky MODE/MEAS
BUA, U3MEpPeHns (Pexxum/namepeHue).
" pe>i<|/|MM0Tdo?pa— b. Bbibepute Spectrum Analyzer
ﬁi:vsm r(en?er?t Nie (AHanusaTop crnekTpa) B CTOr-
u iew). OLe peXxxumMoB.
C. Bbibepute TOI (uckaxeHus
TpeTbero nopsigka) B cronbue
N3MepEHNA.
d. Haxmute OK B HIKHEN YacTu
3KpaHa.
YcTtaHoBuTe a. Haxmute Krnasuy FREQ Takxe Bbl MOXeTe nerko npo4u-
LeHTpanbHyto (YacTorTa). TaTb pe3ynbTaThl USMEPEHUHN,
4yacToTy U AvanasoH b. [saxabl KOCHUTECH NYHKTa KOCHyBLUMCH NyHKTa Auto Tune
4acToT. Center Frequency (LleHT- (ABTOHacTpoOMKa).
panbHas yacTtoTa) 1 BBeguTe
3Ha4veHune 300,5 MIu.
C. [Baxabl KOCHUTECH MYyHKTA

Span (Monoca o63o0pa)
1 BBeauTe 3HayeHne 5 My,
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ViamepeHnst nckaxxeHumn
OpHoknaBULLHbIE U3MEPEHMSA UCKaXeHUI TpeTbero nopsigka (TOI)

War DenicTBue MpumevaHusa

B okHe rpadhmyeckoro npeacTtaBneHnsi Bol yBUANTE OMOPHbIE
N MHTEPMOAYNSALUMOHHBIE MWKN, 0603Ha4YeHHbIe GenbiMu
umdppamm:

1 - HwkHAs MHTEpMOZYnsSLUOHHAs CocTaBnstoLLas

2 - HnxHas cocTaBnsowas

3 - BepxHsia cocTaBnstowas
4 - BepxHss UHTEPMOOYNSALMOHHAs COCTaBNsoLLas

Cwm. PucyHok 6-7.

PucyHok 6-7. ameperusa TOI

KEYSIGHT fnput RE Input Z- 60 Q
G

Anerr 10 d8
ouplag: AC Cortections: OF  Preamp. Of

Trig: Free Run
PNO. Best Wide

Center Freq: 300500000

Abgn. OF Freq Ref Senge, IntLNP- Not Enabied  IF Gain. Low

NFE: OF

Graph v
Scale/Div 10 dB

Frequency | Amplitude | Amplitude
(Miz) [ (d

Lower 3rd
Lower Tone
Upper Tone
Upper 3rd

Ref Value 0.00 dBm

101 TOI 36.553 dBm
x,arxTJ . A -77.94dBc

Q Frequency

Cenier quuency

600.000 kHz

Auto
Man

6 BkntoyeHue namepe- a.
HWIA HYNeBoro auana-
30Ha Ans noBbille-
HWUSt TOYHOCTU b.
pe3ynbTaToB

Haxmute knasuwy MEAS
SETUP (HacTtpouka
M3MepeHus).

BeibepuTe Bknagky ZeroSpan
(HyneBast nonoca o63opa).

BkntounTe Zero Span
Measurement (U3mepeHus
B HyJIeBOW nosioce o63opa)

CMm. PucyHok 6-8. PesynbTaThl
HaknagblBalTCA Ha SA4YENKy
mMacLTabHON CeTkn B BUAE CUHEro
npsiMoyronbHuka. BennunHa
UCKaXXeHWU TpeTbero nopsaka
obo3HayvaeT HKHIo (bonee
MMoxyt) U3 ABYX pacyETHbIX TOYEK
nepexsara, a genbta 0603HavYaeT
bonee Bbicokoe (bonee nnoxoe)
N3 U3MepPEHHbIX 3Ha4YeHnin OBH.
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ViamepeHnst nckaxxeHumn
OpHoknaBULLHbIE U3MEPEHMSA UCKaXeHUI TpeTbero nopsigka (TOI)

War DenicTBue MpumevaHusa

PucyHok 6-8. PesynbTaT namepeHuin CKaXXeHU TPeTbero nopsiaka — Hyneesasi nonoca ob63opa

KEYSIGHT |Input: RF Input Z: 50 O Atten: 6 dB Trig: Free Run Center Freq: 300.50000(
(:) Coupling: AC Corrections: Off Preamp: Off PNO: Best Wide
Align: Off Freq Ref: Sense, IntLNP: Not Enabled IF Gain: Low
NFE: Off

Graph

| Scale/Div 10 dB Ref Value 0.00 dBm

Video BW 47 kHz

Frequency Amplitude Amplitude TOIl| 29.419 dBm
(MHz) (dBm) (dBc)
Lower 3rd 299.0003 -84.023 -75.669 A -74.59 dBc
Lower Tone 300.0000 -8.830
Upper Tone 300.9997 -7.400
Upper 3rd 301.9995 -82.468 -74.591

] Sep 08, 2015
|| k') (‘ﬂ - ? 12:06:57 PM
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AHanunsatopsl curHanos Keysight cepum X
PykoBoacTBo Mo akcnnyatauum

N3amepeHua wyma

N3mMepeHns OTHOLLEHMS CUrHan/wym

OTHoLlleHWe curHan/lWwyM LMPOKO MUCTONb3yeTcs Kak Mepa LyMa B cUCTEME.
OO6bIYHO YpOBEHb LLYMa B CUCTEME NOBbILLAeTCs Npy 4o06aBNeHNN Kaxaoro
criefyroLwero curHana. dTo CHUXKaeT COOTHOLLEHUE CUrHan/WyM, YCIOXHSIS
AeMOAYnALMI0 MOAYMPOBAaHHbLIX CUrHamnoB. B HEKOTOpLIX cUCTEMax CBS3U
ANs OTHOLLEHUS CUTHan/LWyM Takke UCTONb3YT TEPMUH «HeCyLLas/Wym».

OnucaHHasa Hxke npoueaypa U3MepeHust OTHOLLEHWUST CUrHan/lwym moxeT
ObITb aganTupoBaHa Ans namepexHus noboro curHana B cucteme

Mpu yCNoBWUW, YTO AaHHbIV CUrHan (HecyLwas) ABNsaeTcs QUCKPETHbIM
TOHOM. [Insi KOPPEKTHOro N3MEepPEHNs YPOBHSA MOAYIIMPOBAHHOIO CUrHana
B CMCTeMe npoueaypy HeobxoaMMo N3MeHUTb.

B naHHOM npumepe Hac nHTepecyeT BHYTPEHHWUI OMOPHbLIA CUrHan aHanu-
3aTopa 50 MI'y, a BHYTPEHHMWI LLYM U3MEPSIETCS KakK LLUYMbl CUCTEMBI.

[na aToro HeO6X0AUMO YCTAHOBUTH BXOLHOM aTTEHOATOP Takmum o6pasom,
4yTObbI M CUrHan, 1 WYM Haxoaunuck B kanubposaHHOM obnacTtu gucnnes.

LWar OencTtBue MpumeyvaHus
1 BebinonHure a. Haxwmure knasuwy Mode Preset o ymonuaHuio aHanmsatop
npenBapuTenbHYIO (C6poc pexuma). ncnonb3yeT pexunum aHanuaaropa
HaCTPOWKY CMeKTpa 1 crnekTpanbHbIN aHanus
aHanusaTopa. co caunupoBaHunem. [Npu Heob-
XOAMMOCTM Bbl (M BbIBpaTh) pexuMm,
Haxxnmas (1 BbIbpaTthb) pexunm,
Haxumas (Pexum/nsmepeHwe).
C6poc pexnma U3MeHsIeT He BCe HAaCTPOWMKM aHanu3aTopa. Ytobbl BeINos-
HWUTb MOJHbINA COPOC NapameTpoB, BbIbepuTe NyHKTbl «BoccTaHoBneHve
napameTpoB pexuma no ymonyaHuio» n «Cépoc Bxoaa v BbIxoga» B MEHIO
«Cbpoc».
2 Bknwouute a. Haxmute knasuwy Input/
BHYTPEHHUN Output (Bxoabl u BbIxoAbl).
OMNOpHbIN crHan. b. B naHenu meHio kocHuTech RF

Calibrator (Kanubpartop PY)
n BblbepuTe 50 MIy,.
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M3mepeHnsa wyma

M3mepeHnsa oTHOLLEeHNA CVII'HaJ'I/UJYM

LWar

OencTtBue

MpumeyaHusn

3 YcraHoBuTe

LEeHTpalbHYHO
4YacToTy 1 anana3oH
4acToT.

a. Haxmute knasmwy FREQ
(YacroTa).

b. B naHenu meHto aBaxabl
KocHuUTech nyHkTa Center
Frequency (LeHTpanbHas
yacToTa) 1 BBEAUTE
3Ha4veHune 50 My,

C. [Baxpabl KOCHUTECH MyHKTA
Span (Monoca o630pa)
1 BBeauTe 3HaveHne 1 MIu,.

4 YcraHoBuTe
OMOPHbLIN YPOBEHb
n ocnabneHue.

a. Haxwmwurte knasuwy AMPTD

(Amnnutyga).

b. B naxenu meHo asaxasbl

KocHuTecb nyHkTa Ref Level
(OnopHbIN YPOBEHDb)

1 BBeauTe 3Ha4vyeHune -10 abm.

(OcnabneHwue).

d. [Baxabl KOCHUTECH NYyHKTa

Mech Atten (OcnabneHue
MeXaHU4YeCcKoro
aTTeHroaTopa) 1 BBeauTe
3HadveHve 40 gb.

KocHuTecb nyHkTa Attenuation

5 T[lomectute mapkep
Ha MUK curHana,
a genbTta-mapkep —
B NO3numMio wyma.

a. Haxmute kHonky Peak Search

(Mowuck nuka) Ha nepegHen
naHenu nnn KOCHNTEChb
naHenu MeHto 1 BolbepuTe
nyHKT Peak Search (Mowuck
nuKa) B pacKkpbiBatoLLeMcs
MEHIO.

b. B naHenu meHo kocHUTECH
nyHkta Marker Delta
(OenbTa-mapkep) n Marker
A Frequency (YacTtoTa
Mapkepa), 3aTem BBeguTe
200 klu.

6  Bknouute yHKUMIO
Mapkepa Lyma.

a. Otkpownte Bknagky Marker

Function (®PyHKUuMA mapkepa).

b. KocHutech nyHkTa Band

Function (LUupuHa nonocbl)

n Bbibepute Marker Noise
(Mapkep wyma).

370 no3BoNUT NPOCMOTPETb
pe3ynbTaTthbl M3MepeHl/IIZ
OTHOLWIEHUA CMFHaﬂ/LIJyM.

Cwm. PucyHok 7-1.
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M3mepeHnsa wyma
N3mepeHns OTHOLLEHUSI cUrHan/wym

Lar OencTtBue MpumeyaHusn

PucyHok 7-1. IamepeHnst OTHOLLEHMS CUrHan/wym

i ﬁ Marker
KEYSIGHT |Input: REF Input Z: 50 O #Atten: 40 dB Trig: Free Run PNO: Balanced Avg Type: Power (RMS) 2 | [Select Marker
@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off W
Ext Gain: 0.00dB  Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off | | | Marker 1
Align: Auto .

{Marker A Frequency 1
200.000 kHz

Band Function l Ezg‘r(ch
Marker Noise
! Pk Search

i T 1 |Band Span | Config
XZ otk ! Properties

Band Left

| 50.175000 MHz " .
Band Right Matkerss

50.225000 MHz

Spectrum Settings

f Scale/Div 10 dB Ref Level -10.00 dBm

{Band Span Counter
i Auto
Man

Off
Measure at ]
Marker

< Measure at
Marker Config

| Center 50.0000 MHz Video BW 910 Hz" Span 1.000 MHz,
|Res BW 9.1 kHz Sweep 122 ms (1001 pts]

= “’ (qalll I dRres s =iz E.ﬂ ><
EanHnua nsmepenns otHoweHus curHan/wym — ab/l'y, To ecTb 3HavyeHue Wwyma B nonoce
1 Mu. Ecnn Heo6xoanmo n3mepuTb 3HaYeHue WymMa A1 ApYron Nonockl NponyckaHus,

yBENUYLTE OTHOLLEHUE Ha 10 x log( ) . Hanpumep, npu nokasaHusx aHanusaTtopa
—70 ob/T'y u Npn nonoce nponyckaHusa kaHana 30 kI

Curnan/wym = —70 856/l'y + 10 x log(30 k'y) = —25,23 06 /(30 kl'y)

Mpu aktnBmposaHHomn pyHkuumn Marker Noise (Mapkep wyma) naHens
Tpacchbl/aeTekTopoB nepeknoyaetcs B pexvm Average (Log/RMS/V)
(YcpenoHeHue (nor./cp. kB./B).
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M3mepeHuns wyma
N3mepeHus wyma c ncnonb3oBaHnem mMapkepa wyma

Hwxe npvBefeHa npoueaypa n3MepeHnii ypoBHs LWyMa B noroce aHanmsa 1 Ny
€ ncnonb3oBaHMeM yHKUuKM mapkepa wyma (Marker Noise). B gaHHoM npumepe
N3MepeHUst mapkepa Lyma npou3BoAUIMCL OKOMO ornopHoro curHana 50 M.

LWar DencrtBue MpumeyaHus
1 BoccraHoBute a. Haxmute knasuwy Mode Preset  [lo ymonuyaHuio aHanusaTop
CTaHOapTHble (C6poc pexuma). 1cnonb3yeT pexXum aHanusaTopa
HaCTPOWKM CcrneKkTpa 1 cnekTpanbHbIN aHanus
aHanusaTopa. CO cBUnMpoBaHnemM. Ecnu HyxHo,
Bbl MOXeTe NPOBEPUTL NN n3me-
HUTb PEXUM, HaXUMas KnasuLly
MODE/MEAS (Pexunm/
N3MepeHue).
C6poc pexunma N3MeHsEeT He BCe HAaCTPONKM aHanu3aTopa. YTtobbl Bbinon-
HWUTb MOJHbIA COpPOC NapameTpoB, BbIOEpUTE NyHKTbI « BoccTaHOBNEHVe
napameTpoB pexuma no ymonyaHuio» n «Copoc Bxoaa v BbiXxoda» B MEHI0
«Cbpoc».
2 Bkniounte a. Haxmute knasunwy Bxoabl
BHYTPEHHUN M BbIXxoAbl.
OnopHbIN curHar. b. KocHutech nyHkTa RF
Calibrator (Kanubparop PY)
1 BbibepuTe 3HayeHne 50 MIu,.
3 YcraHoBute a. Haxmwute knasuwy FREQ
LleHTparbHYyto (YacroTa).
qZCTOTy v nonocy b. B naHenu meHio aBaxabl
obsopa. KocHUTechb nyHkTa Center
Frequency (UeHTpanbHas
YyacToTa) 1 BBeAUTE 3Ha4YeHue
49,98 MI'u.
C. [Baxabl KOCHUTECb MYHKTa
Span (Monoca o63opa) 1
BBeguTe 3HavyeHne 100 klMu.
4 YcraHoBuTe a. Haxmwute knasuwy Amplitude
OMNOPHbI YPOBEHDb (Amnnutypa).
v ocnabnenve. b. B naHenu meHwo aBaxabl
KocHuTech nyHkTa Ref Level
(OnopHbIN ypoBEHL)
1 BBeamuTe 3HadeHue -10 abm.
C. Bbibepute Bknagky
Attenuation (Ocna6neHue).
d. [Baxabl KOCHUTECH MYyHKTa
Mech Atten (OcnabneHue
MeXaHM4eCcKoro aTreHroaTopa)
1 BBeauTe 3Ha4veHune 40 pb.
5  Bknouute 370 NO3BONUT NPOCMOTPETL

dyHKUMIO Mapkepa
Lwyma.

a. Haxwmute knasuwy Marker
(Mapkep).
b. B naHenu meHto KocHUTECH

nyHkta Marker Function
(PyHKUMA MapKepa).

pesynbTaTbl U3MEPEHNA OTHOLLEHUS
curHan/wym. O6paTtute BHUMaHue,
4YTO ANs AeTeKuun no oTobpaxxeHuto
aBTOMaTUYECKWU YCTaHaBNUBaETCS
pexnm «CpegHee 3Ha4YeHue».
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M3mepeHnsa wyma
N3mepeHuns wyma c ncnonb3oBaHnem mMapkepa wyma

LWar DencTtBue

MpumeyvaHunsa

Cc. Kochutecb nyHkTa Band
Function (LUupuHa nonocbl)
n Bbibepute Marker Noise
(Mapkep wyma).

DYHKLMA OeTekunn cpeaHero
3Ha4YeHus onpeaensaeT mapkep
LUymMa Ha OCHOBE yCpeOHEHHOro
3Ha4eHus oTobpaxaemoro wyma.

O6paTtuTe BHMMaHWe, 4TO Mapkep
LyMa nnaBaeT Mexay Makcu-
MarnbHbIM N MUHMMaIbHBIM
3Ha4YeHMAMM OTODpaXKaembIx
YPOBHEN wWyma. 3HadyeHus Mapkepa
BblpakeHbl B 4bm (1 I'u) unn abm
Ha eanHWLY NOJoChl YacToT.

[nsi 1amepeHus MOLLHOCTHM Lyma
B APYrux nosiocax Ucnonb3ymnTe
dopmyny 10 x log (BW)
(Hanpuwmep, onsa namepexus
MOLLIHOCTHM LWyMa B nosioce
nponyckanua 1 kl'y B abm (1 kly),
pobaebTe 10 x l0og(1000)

mnn 30 gb k BennMynHe mapkepa
wyma.

6  CokpaTutb Kone- a. Haxmure knaBnwy SWEEP
DOaHus1 3HaYeHnI (CBunmnpoBaHue).
Mapkepa MexAy b. Oeaxabl KocHUTECH NYyHKTa

pa3BepTKkamMu nytem
yBeInM4YeHuna spe-
MEeHUN CBUNMnpoBaHUA.

Sweep Time (Bpems
CBUNMPOBaHUs) 1 BBeAMTE
3HayeHue 3 c.

Mpwn BKAOYEHHOW (DYHKLUKN OETEK-
TOpa cpefHUX 3Ha4YEHUN 1 yBenu-
YEHUU BpEMEHW CBUMMPOBaHUS
3Ha4YeHns Tpacchl konebnoTcs
OKOJI10 cpegHux B TeveHune bornee
AOMroro NpomexyTka BpeMeHw,
yMeHbLUas TakuMm o6pasom
KOMMYEeCTBO N3MEHEHWI pe3yrb-
TaToB (yBENUYMBaETCs NOBTO-
PAEMOCTb U3MEPEHMN).

7 Tlepemectute a. Haxmwurte kHonky Marker
Mapkep. (Mapkep).
b. [Oeaxabl KOCHWUTECH NyHKTa
Marker Frequency (YactoTa
MapkKepa) 1 BBegute
3Ha4veHune 50 MHz.

3HayeHne mapkepa Lyma OCHOBbI-
BaeTcs Ha cpegHeM 3HayveHun 5 %
OT 06LLEero Yncna Touek pa3BepTku
C LIEHTPOM Ha MapKepe B NepBOHa-
YyarnbHO BblIOpaHHOM AMana3soHe.
YcpeaHeHHbIe TOYKM OXBaTbIBAKOT
nonoBuHy Aenexus. MNMocne Bkno-
YeHus PYHKUMM MapKepa wyma
N3MeHEeHWe amManasoHa npuesegeT

K YCPEeQHEHUIO MapKepa Ha 3Ha4u-
TenbHO 6onee LWMPOKY NN Y3KyHo
YacTb BHOBb BbIOpaHHOro gmana-
30Ha U COOTBETCTBYHLLUX TOYEK
M3MEPUTENBHOIO LuKna. 3To npowuc-
XOOUT M3-3a TOro, YTO Mapkep
3achukcnpoBaH Ha 5 % oT nepso-
HayanbHO BblIOpaHHOro AuanasoHa.

8  Hactpoute wWnpuHy a. BoibepuTte Bknagky Marker
nonockl mapkepa Function (®PyHKuua mapkepa).
tyma b. [Baxabl KOCHUTECH MyHKTa

B COOTBETCTBUN

Band Span (lLUnpuHa
C AiManasoHOM.

nonochsbl) n BBegute 1 'y,
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M3mepeHuns wyma

M3mepeHnsa wyma ¢ Mcnonb3oBaHMeM Mapkepa wyma

AOnanas3oH aHanumaa-

Topa Ha YacToTe b
Mapkepa. '
C.
d.

Haxmute knasuwy Marker
(Mapkep).

B naHenu meHto Boibepute
Bknagky Mkr (Mapkep)—

n kocHuTecb nyHkra Mkr—CF
(LeHTp. yacToTa Mapkepa).

Haxmute knasnwy FREQ
(YacroTa).

B naHenu mMeHio KocHUTECH
nyHkTa Span (Monoca
0630pa) n BKIUNTE Zero
Span (HyneBas nonoca
0630pa).

LWar DencTBue MpumeyvaHunsa
9 YBenuybTe nosocy a. Haxmute knasuwy BW 3710 no3sonnT 6onee To4YHO
nponyckaHms Or4. (Monoca vacToT). M3MEpPUTb MUKOBYHO MOLLHOCTb
b. B naHenu meHo asaxabl fpu NOMOLUK Mapkepa Lyma,
KOCHUTECH NyHKTa Res BW Kak nokasaHo Ha PucyHok 7-2.
(Monoca nponyckaHusa
¢unbTpa M4Y) n BBEaUTE
3HayeHune 10 klMy,.
PucyHok 7-2. Mapkep wyma
KEYSIGHT Input: REF Input Z: 50 Q #Atten: 40 dB Trig: Free Run PNO: Balanced Avg Type: Power (RMS) 2
(:) Coupling: AC Comections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off
Ext Gain: 0.00 dB  Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off
Align: Auto
Spectrum
Scale/Div 10 dB Ref Level -10.00 dBm
Center 49.98000 MHz Video BW 1.0 kHz* Span 100.0 kHz]
#Res BW 10 kHz #Sweep 3.00 s (1001 pts
H 9| ?)
10 YcraHoBUTe HyneBow a. O6paTtnTe BHUMaHue, 4YTO 3Ha-

YeHve aMnnuTyabl cUrHana
Mapkepa siBnseTca NpaBusbHbIM,
T. K. BCE yCpeAHEHHbIE TOYKM
Haxo4saTCs Ha O4HOW N TOWM Xe
YacToTe U He 3aBUCAT OT (hopMbl
1AbTPOB NOSIOCHI MPOMYCKaHUS.
Cwm. PucyHok 7-3.

lMomMHuTE, YTO Mapkep wyma
BbIYMCMSET 3Ha4YeHNe, OCHOBaHHOE
Ha ycpeaHEeHWU BCex TO4EK OKOIo
TecTupyemom 4yacTtoThl. [losTomy
ONS M3MEepeHNs MOLLHOCTU ANCK-
PETHLIX CUrHaNoOB C NOMOLLIbIO
Mapkepa Lyma cHayana HacTpo-
NTECb Ha TECTUPYEMYIO YaCcTOTY,
a 3aTem NpoBoOANTE N3MEPEHNS

B HyreBou nonoce o63opa

(B0 BpemeHHoW obnacTw).
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M3mepeHnsa wyma
N3mepeHuns wyma c ncnonb3oBaHnem mMapkepa wyma

LWar DencTBue MpumeyvaHunsa
PucyHok 7-3. Mapkep wyma ¢ HyneBow nonocomn ob3opa
Frequency
KEYSIGHT 2 Input Z: 50 Q #Atten: 40 dB Trig: Free Run PNO: Balanced Avg Type: Power (RMS) ]
Couj Comections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off
|Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off
Align: Auto
hechim 0.00000000 Hz
Ref Level -10.00 dBm I\ 0 Swept Span

Scale/Div 10 dB
=8 §== Zero Span

Video BW 100 kHz"

Center 50.000000 MHz
#Res BW 10 kHz

Sep 08, 2015
EH k) (G - ? 11.58:46 AM
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M3mepeHuns wyma
N3mepeHuns wymonoaobHbIX CUrHanoB ¢ MCMosib30BaHMEM MapKepoB
CNeKTpanbHON MOTHOCTY B NONoce/Ha nHTepeane

N3amepeHust LiyMonoao6HbIX CUrHanoB ¢ UCMOrb30BaHNEM MapKepoB
CrneKkTpanbHOW NIOTHOCTM B NONOce/Ha MHTepBane

[Mpn nomoLLm mapkepa NIIOTHOCTU B NONOCe/Ha UHTEpPBAre MOXHO U3MEPUTb
MOLLHOCTb Ha onpeaeneHHoM AuanasoHe YacTtoT. Mapkepbl NO3BOMNSAIOT NErko
BbIOMpaTb NPOU3BOSBHYIO YacTb OTOBpaXxaeMoro curHana.

O6paTnTe BHUMaHWe, YTO Npu STOM HEKOTOPbLIE NapaMeTpbl aHanM3aTopa aBToMa-
TUYECKM CBA3LIBAIOTCS, YTOObLI aHanM3aTop pearmpoBasn UMEHHO Ha MOLLHOCTb
(cpenHekBaapaTUYHOE 3HAYEHUe HanpsikeHust). [pyrve napaMeTpbl He CBSA3bIBa-
IOTCS aBTOMATUYECKU, UX HYXXHO HACTPOUTb OTAENbHO.

LWar DencTBue MpumeyvaHusa

1 BbinonHuTe npea- a. Haxwmute knasuwy Mode Preset Mo ymonyaHuio aHanusaTtop mcno-
BapuUTENbHYIO (C6poc pexuma). Nb3yeT pexumMm aHanuaartopa
HaCTPOWKY CMNeKTpa u cnekTpasnbHbI aHanua
aHanuaartopa. co ceunupoBaHmeM. Npu Heobxo-

AMMOCTM Bbl MOXXETe NPOBepUTb
(v BbIBPaTL) pexum, Haxmmas
knasuwy MODE/MEAS
(Pexxum/namepeHue).

C6poc pexnma N3MeHSeT He BCe HaCTPONKM aHanmaaTopa. YTtobbl
BbINOMHWTL MOJHBIA COpPOC NapameTpoB., BeibeprTe NyHKThI «BoccTaHoB-
fneHne napameTpoB pexnma no ymonydanmo» n «Copoc Bxoga u Bbixoga»
B MeHto «Cbpocy.

2 Bkntounte a. HaxmuTe knasuwy Input/
BHYTPEHHUI Output (Bxoabl n BbixoAabl).
OnOpHBbIN CurHart. b. B naHenu meHio kocHUTeCh RF

Calibrator (Kanubpartop PY)
n Bblbepute 50 MIy,.

3 YcTtaHoBuUTe a. Haxmute knasuwy FREQ
LeHTpanbHy (YacTorTa).
Hactoty n ana- b. B naHenu MeHio ABaXbl KOCHM-

MasoH 4actor. Tecb nyHkTa Center Frequency

(LUeHTpanbHas 4yacToTa)
1 BBeauTe 3HadyeHne 50 My,

C. [Baxabl KOCHMTECh NyHKTa Span
(Monoca o63o0pa) 1 BBEANTE
3Ha4veHune 100 klu.

4 YcraHoBuTte a. Haxmute knasuwy AMPTD
OMOPHbIV YPOBEHb (AMNNUTYOA).
v ocnabnetne. b. B naHenu meHo aBaxabl

KocHuTechb nyHkTa Ref Level
(OnopHbIN ypoBeHb) 1 BBEOUTE
3Ha4veHue -20 abm.

C. Buibepute Bknagky Attenuation
(Ocnabnenue).

d. [Osaxabl KOCHWUTECH NyHKTa Mech
Atten (OcnabneHue mexaHu-
YyecKoro atreHwaropa)

1 BBeauTe 3Ha4veHune 40 pb.
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M3mepeHuns wyma
N3mepeHuns wymonoaobHbIX CUrHanoB ¢ MCMosib30BaHMEM MapKepoB
CNeKkTpanbHON MIOTHOCTY B NONoce/Ha nHTepeane

LWar DencTBue MpumevaHusa
5 M3mepbTe NosHyto a. Haxmute knasuwy Marker

MOLLHOCTb WyMa (Mapkep).

Mexay Mapkepamu. b. B naHenu meHio BuIGepute

BKknaagky Marker Function
(PyHKUMA Mapkepa).

C. KocHutech nyHkTa Band
Function (LmpuHa nonocobl)
n Bblbepute Band Density
(NMnoTHoOCTL B nonoce).

6 YCcTaHOBUTE LUMPUHY a. [lBaxgbl KOCHUTECHb MyHKTA
norocsl. Band Span (LupuHa
nonocsbl) 1 BBeauTe 40 kM.
7 HacTtpoiiTe nonocel a. Haxmute knasuwy BW O6bIYHO MOSIOCY NPOMYCKaHUs
nponyckaHus (Monoca vacToT). dunbTpa MY BbIGMpaloT WnprHon
dunbtpa MY b. B naHen MeHio ABaXabI oT 1 go 3 % guanasoHa uamepeHusi

(mapkepa), B JaHHOM npumepe
pasHoro 40 kl'u. Cm. PucyHok 7-4.

v BUAEOUNLTPA. KOCHUTeCb nyHkTa Res BW

(Monoca nponyckaHus
cdunbTpa MNY) 1 BBEgUTE
3Ha4veHue 1 k.

C. [Baxgbl KOCHUTECH NMYHKTA
Video BW (Monoca
BuageodunbTpa) U BBEAUTE
3HayeHne 10 klu,.

PucyHok 7-4. 'amepeHusi NOTHOCTU B Nonoce/Ha uHTepeane

KEYSIGHT |input: REF Input Z: 50 O #Atten: 40 dB Trig: Free Run PNO: Balanced Avg Type: Power (RMS) 2
(D Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off m
|[Ext Gain:0.00 dB  [Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off |
Align: Auto

Spectrum
Scale/Div 10 dB

IRBW Filter Type |
Gaussian v

RBW Filter BW
3dB v

‘Center 50.00000 MHz #Video BW 10 kHz* Span 100.0 kHZ]
#Res BW 1.0 kHz Sweep 23.3 ms (1001 pts

asl 2 Sep 08, 2015 pael (" i
i el | ? 11:58:46 AM i (B, 3 LA
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M3mepeHuns wyma
N3mepeHuns wymonoaobHbIX CUrHanoB ¢ MCMosib30BaHMEM MapKepoB
CNeKTpanbHON MOTHOCTY B NONoce/Ha nHTepeane

LWar DencTBue MpumevaHusa

8 YcTtaHoBuTe Mapkepbl a. [epetawmte Mapkep 1 OT0 no3BonuT BaM nepemeLlatb
NnoTHocTu B nonoce/ (3eneHblit pomB) B HYXHYIO Mapkepbl (yCTaHOBMNEHHbIE
Ha MHTepBane. TOYKY A5 TECTUPOBAaHUS. npv ananasoHe YactoTbl B 40 k')

6e3 n3ameHeHuNs guanasoHa
nonocbl/nHtepBana. KocHutecb
aucnnes n nepeTtawimnTe MapKkepbl
MOLLHOCTK B nonoce, obpallas
BHMMAaHWE Ha TO, KaK U3MEHSAI0TCS
nokasaHus.

Cwm. PucyHok 7-5 Ha cnepytowien
cTpaHuue.

PucyHok 7-5. MlamepeHusi NNOTHOCTU B Nonoce/Ha uHTepBearne

KEYSIGHT |Input: REF Input Z: 50 Q #Atten: 40 dB Trig: Free Run PNO: Balanced Avg Type: Power (RMS) 2
@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off w
Ext Gain: 0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off
Align: Auto

| Spectrum
} Scale/Div 10 dB

IRBW Filter BW
3d8

| | | .
Center 50.00000 MHz #Video BW 10 kHz* Span 100.0 kHZ
[#Res BW 1.0 kHz _ _Sweep 23.3 ms (1001 pts)

al T Sep 08, 201 . wa AV 4
. ") {‘d - ? 11:58:46 AM naa [W%] ¥4
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M3mepeHuns wyma

M3mepeHnsa LuyMOI'IO,D,O6HbIX CuUrHarnos C ncnofib3oBaHMemM mMapkepos
crneKkTpasibHOM NAOTHOCTU B nonoce/Ha nHTEepBane

LWar DencTBue MpumevaHusa

PucyHok 7-6. MlamepeHust cnekTparnbHOM NIIOTHOCTY B Nosioce/Ha MHTepBarne

ﬁ Marker

Select Marker

KEYSIGHT |input: REF Input Z: 50 Q #Atten: 40 dB Trig: Free Run PNO: Balanced Avg Type: Power (RMS) 234
NFE: Off |
w Marker 1

@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low
Ext Gain: 0.00 dB  Freq Ref: Sense, Int [LNP: Not Enabled Sig Track: Off
Align: Auto -
i Marker Frequency

Spectrum | 50.000000 MHz

Scale/Div 10 dB

Settings

Lo Fiis Band Function 1 gg:':m
Band Power b
3 | Pk Search
I 1 T |Band Span Config
/ URETIE S 4 Properties
{Band Left
| 49.980000 MHz
Band Right
50.020000 MHz !

N dB Points
-3.01dB

On

Off
" Measure at [
Marker
| < Measure at
Marker Config

Center 50.00000 MHz #Video BW 10 kHz* Span 100.0 kHz
#Res BW1.0kHz Sweep 23.3 ms (1001 pts

1 | Sep08=201 [ wa| [} * A
b} ‘:’ (il | ? 11:58:46 AM wha) 9] (8

Mapkepbl INOTHOCTM B NOfioce/Ha nHTepsane MoryT bbiTb NnepeBedeHbI
B PEXNM CHUTbIBaHWUS abCOMNOTHBIX 3HAYEHU MOLLHOCTUW. [nsa aToro:
Haxmute Marker (Mapkep), kocHuTecb nyHkTa Band Function (LupuHa
nonocsl) 1 Boibepute Band Power (MowHocTb B nonoce) B packpbiBa-
oLemcsa MeHto. Cm. PucyHok 7-6.
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M3mepeHnsa wyma
N3mepeHuns wymonoaobHbIX CUrHanoB ¢ MCNOb30BaHWEM U3MepeHnin MOLLIHOCTU B KaHarne

N3mepeHuns Liymonogo0OHbIX CUTHAMNoOB C UCMOb30BaHUEM U3MEPEHWI
MOLLIHOCTM B KaHane

Bam MoxeT noHagobutbCcst M3MepuTb NOMHYH0 MOLLHOCTb LWYMONOA06HOro curHana,
3aHMMaroLero onpeAeneHHbin gmanasoH YacTtoT. OBbIYHO ANA M3MepeHUs NOTHON
MOLLHOCTH (B KaHarne) MOAYNUPOBaHHOIO CuUrHana B BbiIbpaHHOM Anana3oHe 4acToT
NCMONb3YIOT U3MEPEHUsT MOLLIHOCTM B KaHarne. MOLHOCTb MOAYIMPOBAHHOIO
CUrHana B KaHamne Takke MOXHO BblYUCNATb BPYYHYHO, UCMONb3Yys 3HaYeHne map-
Kepa wyma 1 popmyny 10 x log (Luputa nonocki kanana). OQHaKO €Cnu Bbl HE yBEPEHbI
B XapaKTepucTuKax curHana unm ecnv B TECTMPyeMOM AnanasoHe NpuUCcyTCTBYIOT
OVCKpeTHbIE CneKTparbHble KOMMOHEHTbI, Bbl MOXETEe NCMOMb30BaTb U3MepeHne
MOLLHOCTU B KaHane. B gaHHom npumepe Kk Wwymy aHanu3artopa gobasnsetcs
OVICKPETHbIN TOH 1 NpednonaraeTcs, YTo WUprHa Nonockl NPonyckaHUs kaHana
(06BbeanHeHHON NOnockl NponyckaHus) pasHa 2 MIu. MNpun Heo6XoAUMOCTN MOXHO
ncrnonb3oBaTtb APYron curHan.

War DevicTBue MpumeyvaHusa
1 BoccTtaHoBute a. Haxmute knasuwy Mode

CTaHOapTHble Preset (Copoc pexuma).

HaCTPOWKMN

aHanusartopa.

C6poc pexnma n3MeHsieT He Bce HacTpoWku aHanuaaTopa. Ytobbl
BbINOSHMTL NONHBIN COpOC NapamMeTpoB, BbiGepuTe NyHKTbI «Boc-
CTaHOBIIEHVE NapaMeTpPOB pexrMa no ymonyaHuio» n «Copoc Bxoaa
1 BbIxo4a» B MeHto «CBpocy.

Bbibepute pexum, a. HaxmuTe kHOMKy Mo ymonuaHuio aHanmaaTop
BUA, U3MEPEHUs MODE/MEAS MCnonb3yeT pexum aHanmsartopa
N pexunm otobpaxe- (Pexxum/mamepeHue). CMNeKTpa 1 cnekTpanbHbI aHanus
e, b BuSepue Spectum
: Analyzer (AHanu3saTop poBEp
cnekTpa) B cTorBLe HUTb PEXUM, HaXXMMasi KnasuLly
DEXUMOB MODE/MEAS (Pexum/nsmeperue).
C. Bbibepute Channel
Power (MowHocTb
B KaHane) B CTOS-
6ue nsmepeHun.
d. Bbibepute Normal
(HopmanbHbIN) B cTonoOLe
npocmoTpa.
e. Haxmute OK B HUXHeWN
YyacTu aKpaHa.
Bkntounte a. Haxmwute knasuiy [aHHOe fencTBue HanpasnseT
BHYTPEHHUN Input/Output (Bxoabl QAMCKPETHBI TOH Ha BXOf, YTO
OMOPHbIV cUrHan U BbIXoabl). No3BONSAET HArMsSAHO YBUOETb
aranusarop 50 Mru. b. B naHenu meHI KOoCHUTECH acppexT.

RF Calibrator (Kanu6patop P4)

1 BblGepuTe 50 MIy,.
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M3mepeHuns wyma
N3amepeHns wymonoaobHbIX CUrHanoB ¢ MCNOMb30BaHWEM M3MEPEHMI MOLLHOCTY B KaHarne

Lar OencTtBue MpumeyaHusa
4 Ykaxute a. Haxmute knasmwy FREQ

LieHTpanbHyto (YacroTa).

Hacrory. b. B naHenu meHto gBaxabl

KocHuTech nyHkTa Center
Frequency (UeHTpanbHas
yacTtoTa) 1 BBeguTe
3Ha4eHue 50 MIy.

5 Bkntounte a. Haxmwute knaBuwy Display
rmctorpammy (Ancnnen).

b. B naHenu meHio BkMounTe
Bar Graph (JlnHenuaTtas

aumarpamMmma)

6 OnTumunsmpynte a. Haxmwute knasuwy AMPTD N3o0bpaxeHune Ha gucnnee
HacTpOWKM (AMnnuTyaa). OOIKHO ObITb aHanorM4Ho
ocnabnenus b. BuiGepuTe BKNaaky PucyHky 7-7.
aHanusartopa.

Attenuation (OcnabneHwue).

C. KocHutecb nyHkTa Adjust
Atten for Min Clipping
(HacTtpouka ocnabneHusi
ANA MUHUMU3aLMKN obpesKn).

PucyHok 7-7. UamepeHns MOLLHOCTU B KaHarne

KEYSIGHT |Input: REF Input Z: 50 Q Atten: 6 dB Trig: Free Run #PNO: Fast Center Freq: 50.000000 MHz
@ Coupling: AC Cormections: Off Int Preamp: Off Gate: Off #IF Gain: Low Avg|Hold:>10/10
Ext Gain: 0.00 dB Freq Ref: Sense, Int [LNP: Not Enabled Radio Std: None
Align: Auto

{Mech Atten Step
£ 2dB
10dB

Center 50 MHz Video BW 270.00 kHz* Span 3 MHz
Res BW 27.000 kHz Sweep Time 4.93 ms (1001 pts]

Total Channel Power -24.96 dBm / 2.00 MHz
Total Power Spectral Density -87.97 dBm/Hz

all | | Sep 08, 2015
] “') (ol | ? 11:58:46 AM

Noka3aHne MoLHOCTH NPaKTU4eCKn CooTBETCTBYET MOLLHOCTHU TOHa. O6wasa MOLHOCTb
wymMma HaMHOro Hnxe, 4eMm MOLLHOCTb TOHA, N He3HAaYUTEsbHO BITUAET Ha O6LL|,yPO MOLUHOCTb
CurHana.

ANropuTM BbIYUCIEHNS OOLLEN MOLLHOCTU TaKKe MOXET UCMOMb30BaThCs A NoObIX
CTaTUCTMYECKNX CUTHAMNOB (TOHANbHbIX, LWYMONOAO6OHbLIX UMM KOMOUHUPOBAHHBIX).
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M3mepeHnsa wyma
N3mepeHns OTHOLLIEHNS HecyLwas/Wwym Ans MOAynMpPOBaHHOW HecyLewn

N3mepeHUs oTHOLLEHMS HecyLas/LLyM Anst MoAYyMPOBaHHOW HECYLLIEN

99

B cuctemax ¢ MogynMpoBaHHbIM HECYLLMM CUrHANOM COOTHOLLEHWE HecyLLas/Wym
Ucnonb3yeTcs AN OLEeHKN LYMOBbLIX XapakTepucTuk cucteMbl. OBbIMHO YeM
Gonblue cUrHanoB B CUCTEME WUITN YeM CIIOKHEeEe MoAynsUmMs, TEM Bbllle YPOBEHb
Lyma. OTO MOXET YMEHbLLATb OTHOLLEHME HecyLas/WyM 1 BIIUATb Ha Ka4ecTBO
AeMOAYyNMPOBaHHOTO curHana. Hanpumep, CHKeHUE COOTHOLLEHMS HecyLwas/wym
B LMPOBLIX CUCTEMAX MOXET ObITb MPUUMHOW YBENMYEHMS MOAYNS BEKTOpa
owwn6ok (EVM).

B coBpeMeHHbIX CNOXHbIX CXeMax LmngpoBon Mogynsumm nuaMepeHne MOLLHOCTH
ANA MOOYNMPOBaHHOW HecyLen TpebyeT TOYHOro 3axsaTa BCEM MOLLHOCTMU.

B gaHHOW npoueaype ucnonb3yeTcs Mapkep MOLLHOCTM B NONOCE C UCMONb30Ba-
HUeM OeTeKTopa cpeaHeKBaapaTUUYHOrO OTKNOHEHWST ANs NONyYeHUs TOYHOro
3Ha4YeHMsa MOLLHOCTU HeCyLLen B nepecTpanBaeMon nonb3osartenem obnacru.
Tarke ncnonb3yeTca mapkep wyma (HopMann3oBaHHbIV NO NONIOCe NPONycKaHMs
MoLLHocTU wymoB 1 'y) ¢ nepecTpanBaemMon LyMOBOI 06n1acTblo, MO3BONAOLLMNA
nonb3oBaTento BeibpaTh N NPaBMITbHO U3MEPUTL TOMNBKO YPOBEHb LLIYMOB
TECTUPYEMOW CUCTEMBI. [INsl TOYHOCTU M3MEPEHUI C UCMONb30BaHMEM MapKepa
MOLLIHOCTU B MOJIOCE M U3MEPEHU MOLLHOCTM Wyma napameTp Average Type
(Tun ycpegHeHus) B HacTponkax namepeHus (kHonka Meas Setup) gomxkeH GbITb
yCTaHOoBMEH B nonoxeHue Auto (ABToMaTUyeckmn).

B gaHHOM npuMepe ncnosnbayeTtcs LnudpoBon MoaynmpoBaHHbii curHan W-CDMA
C 4 HecyWMMN B Ka4eCTBE OCHOBHOIO, @ BHYTPEHHUI LUYM U3MEPSETCH KakK LWyMbl
CUCTEMBI.

War DenicTBue MpumevaHus
1 Hactpoiite a. Hactponte curHan W-CDMA
reHepartop CUrHaros. C 4 HecywMMn.

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO MO SKCrylyaTauum

b. YcraHosute yactoTy
ncTovHuka 1,96 INu,.

C. YcrtaHoBuTe amnnuTyany
ncTovHuka -10 pbm.



M3mepeHnsa wyma
N3mepeHns OTHOLLIEHNS HecyLwas/Wwym Ans MOAynMpPOBaHHOW HecyLewn

War DenicTBue MpumevaHusn

MogkntounTte PY-BbIXOA NCTOYHKKA K Pq—onp,y aHanmaartopa, KaK Nnoka3aHoO Ha PpUCYHKE HUXKe.

e S Sy

w L) Y . -
NHoHsleNEEDEC®
' Commros 4 339385880E8ES
| G T sl § DSOS NEERSNEE® | Py suixoa
& 1= ig 98 ) 99 &
4 e e

FeHepaTop curHana

AN ATt gt b i Bt T ua

P4 Bxoq

AHanusaTtop CUrHanoe

BoccraHoBuTe a. Haxmute knasuwy Mode Mo ymonuaHuto aHanusaTop

CTaHOapTHble Preset (C6poc pexuma). “cnonb3yeT PeXxuM aHanusatopa
HaCTPOWiKM CneKTpa 1 cnekTparnbHblii aHanus
aHanusartopa. CO cBMNUpoBaHveM. Ecnu HyxHo,

Bbl MOXeTe NpOoBepuTb UNn nsme-
HUTb PEXUM, HaXMMas KnasuLly
MODE/MEAS (Pexum/
nsmepeHue).

C6poc pexvma U3MeHsieT He BCce HacTpoWKku aHanm3artopa. Ytobbl
BbINOMHWUTL NOJHLIA cOpoc napaMeTpoB., BeibepuTe NyHKTLI «BoccTa-
HOBMEHWe NapaMeTpoB pexuma no ymonyaHmio» n «Copoc Bxoaa

1 Bbixoda» B MeHto «Copocy.

Bkntouunte Bbixoa a. BkniounTe BbIXOA BHELUHEro
BHELLHero reHepaTtopa PY-curHanos.
reHepaTopa PY-

CUrHanoB.

HacTtpolite npuem a. Haxwmwute knasuwy FREQ
curHana W-CDMA (YacrtoTa).

Ha aHannsarope. b. B naHenu meHto kocHWUTeCh

nyHkta Auto Tune
(ABTOHaAcTpoOMKa).
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M3mepeHnsa wyma
N3mepeHns OTHOLLEHNS HecyLwas/Wwym Ans MOAYNMPOBaHHON HecyLew

War DenicTBue MpumevaHusn

5 BknitounTe goyHKUMIO a. Haxmute knasuwy Marker 3T0 NO3BONUT N3MEPUTL MOJTHYHO
mMapkepa MOLLHOCTH (Mapkep). MolLHocTk curHana W-CDMA
B norioce. C 4 Hecywnmu.

B naHenn meHio Bbibepute

C. Bknaaky Marker Function
(PyHKUMSA Mapkepa).

d. KocHutech nyHkTa Band
Function (LUnpuHa nonochbl)
n Bblbepute Band Power
(MowHocTbL B nonoce).

6 LleHtpupyite a. [Baxabl KOCHUTECH NYHKTA
YacToTy Mapkepa Marker Frequency (YacToTa
MOLLHOCTW B norsioce Mapkepa) 1 BBeguTe
Ha curHane 3Ha4veHue 1,96 Nu.

7 HacTpoiTte wunpunHy a. [Baxabl KOCHUTECH NYHKTA OTO0 3HayeHne oxBaTbIBaET BCe
(ovmana3soH) mapkepa Band Span (WWupuHa nonocbl) 4 Hecywux curHana W-CDMA.
MOLLLHOCTW B NONocCe. 1 BBEaUTE 3HaveHne 20 MINu,. Cwm. PuicyHok 7-8.

PucyHok 7-8. amepeHus ypoBHSA mowHocTh curHana W-CDMA ¢ 4 HecywwmMin € ncnonb3osa-
HMEeM MapKkepa MOLLHOCTU B noroce

ﬁ Marker

KEYSIGHT |Input: RF Input Z: 50 Q Aften: 10 dB (e0)  Trig: Free Run |PNO: Best Wide Avg Type: Power (RMS) 3 4 Select Marker
@ Coupling: AC Comections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off w
Ext Gain:0.00dB  [Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off Marker 1
Align: Auto N A

- Marker Frequency 1 Settin
4108 gs
Spectrum Wi v 1Z] | 1.960000000 GHz
ale/Div 10 dB =11.1 |}
Band Function 1 gz:'r(ch
Band P v
: |G FOWer § Pk Search
\Band Span Config
20.000000 MHz Properties
{Band Left s
1.950000000 GHz -unction
'Band Right e
1.970000000 GHz
iN dB Points Counter

.01dB
On

off
f Measure at [
Marker

< Measure at
Marker Config

Center 1.96013 GHz ) Video BW 51 kHz" i ‘Span 52.88 MHZ
|Res BW 510 kHz Sweep 2.07 ms (1001 pts

asl [# | Sep 08, 2015 btk
am g) (G - ? 11-58:46 AM Uk (2

O6paTuTe BHMUMaHWE Ha 3eNeHble BepTuKalnbHble NMHUM Mapkepa 1, BblaensatoLme avanasoH
CUrHamnoB, BKMHOYEHHbIX B M3MepPeHMe MOLLIHOCTU B NOMOCE, Y HAa MOLLHOCTb HECYLLEN, yKasaHHYHo
B GrioKe pe3ynbTaToB Mapkepa (3eneHblil TEKCT Ha aKpaHe).
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M3mepeHnsa wyma
N3mepeHns OTHOLLEHNS HecyLwas/Wwym Ans MOAYNMPOBaHHON HecyLew

War DenicTBue MpumevaHusn

8 Wcnonbays a. KocHutecb nyHkta Select 3OTO NO3BONMT M3MEPUTL YPOBEHD
mapkep 2, Marker (Bbi6op mapkepa) MOLLHOCTY LyMa B CUCTEME.
BKNOUNTE n Bbibepute Mapkep 2.
Mapkep Lyma. b. KocHutecb nyHkTa Band

Function (LUupuHa nonocbl)
n Bbibepute Marker Noise
(Mapkep wyma) B packpbl-
BalOLLEMCS MEHIO.

9 Mepemectute a. [Baxabl KOCHUTECh NYHKTa 70 3HaveHne 3axBaTbiBaeT
Mapkep Lyma 2 Marker Frequency (YactoTta Tpebyembln ypOBEHb MOLLHOCTM
Ha TecTUpyeMyto MapKepa) 1 BBeaute wyma.
4YacToTy LUYMOB 3HaveHue 1,979 Mu.
CUCTEMBI.

10 Orperynupyiite a. [Baxabl KOCHUTECH MYHKTA Cwm. PucyHok 7-9.
LUMPUHY obnactu Band Span (lupwnHa
Mapkepa yma. nonocel) 1 BBegute 5 MI'y,.

PucyHok 7-9. lamepeHust LLyMOB CUCTEMbI C UCMONb30BaHNEM MapKepa Lyma
i + Q Marker

wept SA
KEYSIGHT |Input: RF Input Z: 50 O /Atten: 10 dB (e0)  Trig: Free Run PNO: Best Wide Avg Type: Power (RMS) 234 Select Marker
@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off w
Ext Gain:0.00dB  |Freq Ref: Sense, Int [LNP: Not Enabled Sig Track: Off | Marker 2
Align: Auto -

D Marker Frequency -

n T Settings
Spettrim ! 'F2 | 1979000000 GHz
Scale/Div 10 dB Ref Level -8.63 dBm " = ) IHZ Peak

Band Function | Search
Marker Noise L
Pk Search
| | | | {Band Span Sonig
| L FAN - i
"‘ W "‘! v ‘P '] w,‘] mm'[l st Lot
| o Ui {Band Left
| | 1.976500000 GHz
‘ | T {Band Right
1.981500000 GHz

Band Span
Auto

Off
Measure at ]
Marker
< Measure at
Marker Config

Center 1.96013 GHz Video BW 51 kHz*
|Res BW 510 kHz _

o Sep 08, 2015
=! 2lls - ? 15846 A

O6paTtuTe BHMMaHME Ha 3eNeHble «Kpbinbsay» Mapkepa 2, 3agatoLime
obnacTb Wyma, BKMOYaEMY B MI3MEPEHNS, U MOJTyYEHHbIV B pe3yrnbtaTe
YPOBEHb MOLLHOCTH LUYMOB, BblpaxeHHbIi B ABM/I'L, B 6roke pe3ynbTaToB

mapkepa.
11  W3mepbTe OTHOLE- a. BoibepuTe Bknagky Properties Cwm. PucyHok 7-10.
HWe Hecywasa/lym, (XapakTepucTukn).

CpaBHMB 3Ha4YeHne
Mapkepa Lyma

C 3Ha4YeHMEeM Mapke-
pa MOLLHOCTU

B MOS10CE HeCYyLLEN.

b. KocHutech nyHkTa Relative to
(Mo oTHoWeHMIO K) 1 BbIbepute
Marker 1 (Mapkep 1).
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M3mepeHnsa wyma
N3mepeHns OTHOLLEHNS HecyLwas/Wwym Ans MOAYNMPOBaHHON HecyLew

War

OencTtBue

MpumevaHusn

PucyHok 7-10. IamepeHnst OTHOLLIEHMS CUTHAI/LWyM

Input: RF
@ Coupling: AC
Ext Gain: 0.00 dB

Spectrum
Scale/Div 10 dB

Center 1.96013 GHz
JRes BW 510 kHz

Input Z: 50 O

Corrections: Off
Freq Ref: Sense, Int \LNP: Not Enabled

Align: Auto

== q (§ - ? Sep 08, 2015

11:58:46 AM

Atten: 10 dB (eD)
Int Preamp: Off

PNO: Best Wide
IF Gain: Low
|Sig Track: Off

Trig: Free Run
Gate: Off

Ref Level -8.63 dBm

ll}' IﬂT!WW

it

Video BW 51 kHz"

Avg Type: Power (RMS) |12
NFE: Off

11 g2n1

Span 52.88 MHz

Q Marker

Select Marker
Marker 2

Marker A Frequency
19.000000 MHz

3 | Peak
Relative To Search
Marker 1 v
] | Pk Search
X Axis Scale Config
 Frequency v

Man
Auto | Marker

- | Function
Lines
Marker

Marker Trace

Settings

Counter

fAuto Initialize
O
Off

< Marker Settings
Diagram

n
Trace 1 M |
n

103

12

Bkniounte ewe oguH A,

Mapkep wyma,
yTObObI OAHOBpPE-
MEHHO U3MepUTb
OTHOLLUEHMne
Hecywasa/

LIYyM BO BTOPOW
obnacTtu cuctemsl.

i

KocHuTecb nyHkTa Select Marker
(Bbibop mapkepa) 1 Bbibepute
Mapkep 3.

Bbibepute Bknagky Marker
Function (®yHKkumna mapkepa).

KocHuTecb nyHkTa Band
Function (LUnpuHa nonochbl)
n Bblbepute Marker Noise
(Mapkep wyma).

[Baxabl KOCHUTECb MYHKTa
Marker Frequency (YactoTa
Mapkepa) 1 BBe4uTe 3HadeHune
1,941 I'Tw,.

[Baxabl kocHUTeChb NyHkTa Band
Span (lUupuHa nonochl)
n BBegute 5 MIu.

BbibepuTe Bknagky Properties
(XapakTepuctukm).

KocHuTtechb nyHkTa Relative
to (Mo oTHOwWweHMIO K) 1 Bbibe-
pute Marker 1 (Mapkep 1).
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M3mepeHnsa wyma
N3mepeHns OTHOLLIEHNS HecyLwas/Wwym Ans MOAynMpPOBaHHOW HecyLewn

War

OencTtBue

MpumevaHusn

13 BkntoyeHune
Tabnuupl
MapKepoB.

a. Bbibepute Bknagky Settings
(HacTtpownku).

b. Kochutech nyHkta Marker Table
(Tabnuua mapkepoB) 1 nepek-
MloYMTE 3TOT NapameTp B PEXUM
On (Bkn.).

OTOo NO3BONMT BaM NpocMaTpuBaTh
pe3ynbTaTbl U3MepeHUn 06onx
OTHOLLEHMI HecyLwwas/Lym 1 Bcex
OpYrux MapKepos.

Cm. PucyHok 7-11.

PVIcyHOK 7-11. MHOXeCTBEHHbIE n3MepeHnAa OTHoOLWEeHnA CVIrHaJ'I/LLIyM C UCnonb3oBaHNeM Tabnuupl

MapkepoB

KEYSIGHT _ input: RF
&= Coupling: AC

Ext Gain: 0.00 dB

| Spectrum
Scale/Div 10 dB

v

MODE | TRC | SCL
N |1 ]f]
RN
REERERR

acm?

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO M0 SKcnnyaTauum

Input Z: 50 Q Atten: 10 dB (eD)
Corrections: Off Int Preamp: Off
Freq Ref: Sense, Int \LNP: Not Enabled
Align: Auto

PNO: Best Wide
IF Gain: Low
Sig Track: Off

Trig: Free Run
Gate: Off

Ref Level -8.63 dBm

01

Video BW 51 kHz*

X Y
196000GHz
19.00 MHz (&)
-19.00 MHz (8)

FUNCTION
-39.02dBm Band Power |
743848 ’
733148

Noise

Noise

Sep 08, 2015
11:58:46 AM

FUNCTION WIDTH
20,00 MHz
)
5.000 MHz (A)

Q Marker

Select Marker
Marker 1

Marker Frequency
1.960000000 GHz
arker Mode
Normal Pk Search
Config
Delta (A)
Properties
Fixed
Marker
Function
Off
o Marker—
Delta Marker
{Reset Dela)

AR 4 Counter
[ Marker Table

[I= on
| lon

Span 52.88 MH;

<Marker S&tings B
Sweep 2.07 ms (1001 pts)

Diagram

All Markers Off
FUNCTION VALUE \Couple Markers |
. On
-11.12 dBm‘ Off
129.1 dBHz ‘

-130.0 dB/Hz

104



M3mepeHns wyma
OnTuMmn3auus nsmepeHuit yposHsi ha3oBoro Lyma nyTeM BblYMTaHMS COBCTBEHHbIX LWYMOB aHanusaropa

OnTnmMmmnsaumsa namepeHnin ypoBHA hasoBoro wyma rnytemMm BblYUTaHUS
COBCTBEHHbIX LLYMOB aHanusaTopa

M3aMepeHnst ypOBHSA MOLLHOCTY LLYMOB (Takmnx kak oa3oBbli WyM), BrIM3Kmx

K YPOBHIO COBCTBEHHbBIX LUYMOB aHanu3aTopa, rae kaxaeln geunben nmeet
Ba)XHOE 3HaYeHne — CrnoXHas 3agada. Vicnonb3oBaHve maTeMaTu4eckon
dyHKUMKM aHanmnsatopa Power Diff (PasHOCTb MOLHOCTH) 1 TpeX OTAEeNbHbIX
Tpacc no3eonset otobpasuTb asoBblie Wymbl Y Ha ogHoM rpacbuke,
COOCTBEHHbIE LLYMbl aHanu3aTopa — Ha BTOPOM M, HAKOHEL,, pa3HuLy Mexay
3TUMK OBYMS BENUYMHAMM — HA TPETbEM.

B aTon npouenype reHepaTtop CUrHanoB UCMONb3yeTCH B PONIN TECTUPYEMOIO
ycTponcTtea. OBbI4HO TECTUPYEMOE YCTPONCTBO MOAKIMOYAETCH K BXOAY

aHanmsartopa.
LWar DencTBue MpumevaHusa
1 Hactponte a. Hactponte HemogynnpoBaHHbIN
reHepaTtop CMrHanos. curHan.

b. YcraHosute yacToTy
ncTtouvHuka 1,96 Nu.

C. YcTaHoBUTE aMNnUTYAYy UCTOYHMKA

-30 nbm.
2 Mopkmounte PY-BbIXOA UcTovHMKa K PY-Bxoay aHanunsartopa, Kak nokasaHo Ha pUCYHKE HUXe.
w [ ondih - ot - - -
3 (1)
L = SocBas
T OEEEe8 pyewxon
o) e 299 @
e ener

FeHepaTop cUrHana

AN ATt Gt b w8 Bt T et A

——————————————< T 0
AHanusaTop CUrHanoe

3 BkntouunTe BbIXOA a. Bkniounute BbiXxog reHepartopa
reHeparopa CUrHarnos.
CUrHanos.
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M3mepeHns wyma
OnTuMn3auus nsmepeHuii ypoBHst a3oBoro Lyma nyTem BbluMTaHUS COBCTBEHHBIX LWYMOB aHanusaropa

LWar DencTBue MpumevaHusa

BoccTtaHoBuTte a. Haxmute knaeuwy Mode Preset Mo ymon4aHuo aHanmaaTtop
CTaHOapTHble (Cépoc pexuma). MCMonb3yeT PeXuM aHanuaaTopa
HaCTPOWKM CMNeKTpa n cnekTpasnbHbI aHanua
aHanusartopa. CO cBuUnNupoBaHueM. Ecnn HyxHo,

Bbl MOXeTe NpoBEPUTL NN nsme-
HUTb PEXUM, HaXXMMas KrnasuLly
MODE/MEAS (Pexum/nsmepeHue).

Cbpoc pexnma nameHseT He BCe HAaCTPOWNKM aHanm3saTopa. YTtobbl
BbIMOMTHUTL NOJHbLIN COPOC NapameTpoB, BbibepuTe NyHKTbl «BoccTaHo-
BIieHMe NapameTpoB pexuma no ymondaHuio» n «Copoc Bxoaa v Beixoga»
B MeHto «COpoc».

HacTtpolika curHana.

a.

b.

HaxxmuTe kHonky FREQ
(YactoTa).

B naHenu mMeHo KoCHUTECH
nyHkta Auto Tune
(ABTOHaAcTpoOMKa).

HacTtponTech

Ha curHan, CKoppek-
TUPYWTE AManasoH,
M &MY n onopHbIn
YPOBEHb.

[Baxapl KOCHUTECH NYHKTa Span
(Monoca o630pa) 1 BBEANTE
3Ha4eHue 5 M.

Haxxmute knasuwy BW (Monoca
4YacToT).

B naHenun meHo gBaxapl
KocHuTech nyHkta Res BW
(Monoca nponyckaHua unbTpa
M4Y) n BBegnTte 3HadeHne 10 y.

Haxmute knasuwy AMPTD
(Amnnutypa).

B naHenu meHio aBaxabl
KocHuTech nyHkTa Ref Level
(OnopHbIN YypOBEHb) 1 BBEAUTE
3HayeHue -15 pbm.

[Baxabl KOCHUTECH MYHKTa
Scale/Div (lUkanal/pen.)
1 BBeamuTe 3HadeHune 15 ob.

N3amepbTe 1 coxpa-
HUTE CyMMY
dasoBoro wyma
reHepartopa
curHanos un cobeT-
BEHHOrO Wyma
aHanusaTopa.

HaxmuTe knasuwy Trace
(Tpacca).

KocHutech nyHkTa Select Trace
(Bbl6paTtb Tpaccy) u BbibepuTe
Trace 1 (Tpacca 2).

B cnucke 3HaveHun Trace Type
(Twn Tpaccsl) BuIbepute

Trace Average (YcpeaHeHue
Tpacchbl).

MNosBonbTe aHanu3artopy pa6otartb
HECKOIbKO CEeKyH1, YTOBbI TOYHO
OLIEHUTb CPeHee 3HajYeHue.

B cnucke 3HayeHn View/Blank
(Moka3aTb/CKpbITL) Bbibepute
View (MNokasatb).
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M3mepeHns wyma
OnTuMmn3auus nsmepeHuit yposHsi ha3oBoro Lyma nyTeM BblYMTaHMS COBCTBEHHbIX LWYMOB aHanusaropa

LWar DencTBue MpumevaHusa

PucyHok 7-12. N3amepeHust Lyma reHepaTopa CUrHanoB U aHanusartopa

KEYSIGHT Input: RF Input Z: 50 O Atten: 6 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power E] 234 | [Select Trace
@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Auto NFE: Off |
Ext Gain:0.00dB  Freq Ref: Sense, Int |[LNP: Not Enabled Sig Track: Off *| | Trace 1
Align: Auto N A
| Trace Type
Spectrum

Scale/Div 15 dB Ref Level -15.00 dBm

Clear / Write

Detector
Trace Average

Math
Max Hold

Trace
Min Hold

Background

< Trace Settings
Table

| Center 1.960000000 GHz Video BW 10 Hz
|#Res BW 10 Hz

] [ ] Sep 08, 201
=. k" (-S - ? 1??58'46AM

8 WMcnonb3ya Tpaccy 2 a. OTknounTe BbIXOM reHepaTopa Cwm. PucyHok 7-13.
(rony6on) ¢ yHk- curHanos oT PY-Bxoaa aHanu-
Lunen ycpegHeHus 3aTopa, Unu OTCOEAMHUTE OT Hero
Tpacchl, M3amepbTe TecTMpyemoe YCTPOWCTBO.
Lym ananusaropa. b. KocHuTech nyHkTa Select Trace

(BblbpaTtb Tpaccy) u Buibepute
Trace 2 (Tpacca 2).

C. KocHuteckb nyHkTa Clear
and Write (O6HOBNATD).

d. B cnucke 3HaveHuin Trace Type
(Tvn Tpacchbl) BbIbepute

e. Trace Average (YcpeoHeHue
Tpacchbl).

f. MosBonbTe aHanusaTopy paGoTtaTtb
HECKOJIbKO CEKYHA, YTOObI TOYHO
OLlEHUTb CpeaHee 3HaYeHue.

g. B cnucke sHavenun View/Blank
(MokasaTb/cKpbITb) BbiGepuTE
View (Mokasatb).
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M3mepeHns wyma

OnTumunsaums N3MepPEHUN YPOBHSA (pa3oBOro Wyma nyTemM Bbl4UTaHUA COOCTBEHHbIX LHyMOB aHanua3aTtopa

War

DencTtBue

MpumevaHusa

Input: RF
@ Coupling: AC
Ext Gain: 0.00 dB
Align: Auto

| Spectrum
f Scale/Div 15 dB

| Center 1.960000000 GHz
|#Res BW 10 Hz

] ] B 08,2015
O ?

PucyHok 7-13. lamepeHus wyma aHanusaTtopa

Input Z: 50 Q
Cormections: Off
Freq Ref: Sense, Int |LNP: Not Enabled

Atten: 6 dB
Int Preamp: Off

PNO: Balanced
IF Gain: Auto
Sig Track: Off

Trig: Free Run
Gate: Off

Ref Level -15.00 dBm

Video BW 10 Hz

Avg Type: Log-Power

LS
Select Trace

| Trace Type
Clear / Write

Trace Average
Max Hold

Min Hold

Background

( Trace Settings
Table

9 Wcnonb3ya matema-  a.
TUYECKYIO PYHKLIMIO
Power Diff (Pa3HocTb
MOLLHOCTH), BbIYTUTE b
nokasaHus wyma

aHanusaTopa
M3 OaHHbIX U3Me-

peHui asoBoro C.
Lyma reHeparopa
curHanos (1nu NY). d.

BkntounTe unu nogcoeguHute
curHan 1Y k PY-exoay
aHanusaTopa.

KocHuTech nyHkTa Select Trace
(BblbpaTtb Tpaccy) u Buibepute
Trace 1 (Tpacca 2).

B cnucke 3HayeHnin View/Blank
(Moka3aTb/cKpbITb) BLIGEpPUTE

Active (AKTUBHbIN).

KocHuTech nyHkTa Select Trace
(BblbpaTtb Tpaccy) u Buibepute
Trace 3 (Tpacca 2).

KocHutech nyHkta Clear and
Write (O6HOBRATD).

OTtkponTte Bknagky Math
(MaTemaTuyeckum annapar).

KocHuTech nyHkTta Math Function

(MaTtemaTunyeckas cyHKUMUA) 1
BblOoepuTe Power Difference
(Pa3HocTb MOLWHOCTH).

KocHutech nyHkTa Operand 1

(Onepang 1) v BoiGepute Trace 1

(Tpacca 1).

KocHuTech nyHkTa Operand 2
(OnepaHa 2) n BbIbepute
Trace 1 (Tpacca 1)

O6paTtute BHUMaHWe Ha ynyd-
LeHe n3amepeHnin basoBoro
wyma Ha cmeweHum 1 klhy,
mexay Tpaccon 1 (kenTbli)

n Tpaccow 3 (broneToBbIi).

Cm. PucyHok 7-14.
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M3mepeHns wyma
OnTuMmn3auus nsmepeHuit yposHsi ha3oBoro Lyma nyTeM BblYMTaHMS COBCTBEHHbIX LWYMOB aHanusaropa

LWar DencTBue MpumevaHusa

PucyHok 7-14. YnyJdweHne namepeHni asoBoro wyma
e &
KEYSIGHT Input: RF Input Z: 50 Q Atten: 6 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power |1 2 Select Trace
(5} Coupling: AC Comections: Off Int Preamp: Off Gate: Off IF Gain: Auto Avg|Hold:>100/100
ExtGain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off ‘|| Trace 3
Align: Auto S 8

| Spectrum v

Scale/Div 13 dB Ref Level -15.00 dBm

Trace Average

‘ L T Max Hold

Min Hold

Background

< Trace Settings 7
Table

ROy AADAS A T

| Center 1.960000000 GHz ) ) Video BW 10 Hz i Span 5.000 kHz]
#Res BW 10 Hz p p

] Sep 08, 2015
L "') ~ ? 11:58:46 AM

10 OuenunTe ynydweHne a. Haxmute knasuwy Marker O6paTtnTe BHMMaHVe Ha yny4lie-
N3MepEeHUs YpOBHS (Mapkep). Hue B 2 Ab, ykasaHHOe B pesynb-
Lyma mexay b. KocHuteck nymkta Select Marker TaTax mapkepa. Cm. PucyHok 7-15.

Tpaccamu npu
nomoLLuM aenbTa-
MapKepoB LLyma.

(BbiGpaTb MapkKep) 1 BbibepuTe
Mapkep 1.

Cc. B cnucke 3HaveHun Marker
Mode (Pexxum mapkepa),
BblibepuTe Normal
(HopmanbHbIn).

d. BwiGepuTe Bknaaky Properties
(XapakTepucTukn).

e. KocHuTtecbk nyHkTa Marker Trace
(Tpacca mapkepa) v Bbibepute
Trace 1 (Tpacca 1).

f. NMepeTawmte mapkep 1 (3eneHblit
pom0) Ha 3KpaHe, CMeCTUB ero
npnbnunantensHo Ha 900 Ny
OTHOCUTESNBHO HECYLLEN Ha
Tpacce 1.

0. KocHutech nyHkTa Select Marker
(BbiGpaTb Mapkep) 1 BbibepuTe
Mapkep 2.

h. KocHuteck nyHkta Marker Trace
(Tpacca mapkepa) v BbibepuTte
Trace 3 (Tpacca 3).
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M3mepeHns wyma
OnTuMn3auus nsmepeHuii ypoBHst a3oBoro Lyma nyTem BbluMTaHUS COBCTBEHHBIX LWYMOB aHanusaropa

LWar DencTBue MpumevaHusa

i. KocHuTecb nyHkTa Relative to
(Mo oTHOWeHMUIO K) 1 BbIbEpUTE
Marker 1 (Mapkep 1).

j- BbibepuTe Bknagky Settings
(Hactpoukm).

K. B cnucke 3HayeHuin Marker
Mode (Pexxum mapkepa)
BblbepuTe Delta (AenbTa).

I.  NMepetawure mapkep 2 (3eneHbIi
pom6) Ha aKpaHe, CMeCTUB ero
npnbnusntensHo Ha 900 My
OTHOCUTENBHO HeCyLLen Ha
Tpacce 3.

m. Buibepute Bknagky Marker
Function (PyHKuMa mapkepa).

Nn. KocHuTteck nyHkTa Select Marker
(BbiBpaTb Mapkep) 1 BbibepuTe
Mapkep 1.

0. KocHuTtech nyHkTa Band
Function (LUnpuHa nonocbl)
n Bbibepute Marker Noise
(Mapkep wyma).

p. KocHuTecb nyHkTa Select Marker
(BbiGpaTb Mapkep) 1 BbibepuTe
Mapkep 2.

(. KocHutech nyHkTa Band
Function (LUupuHa nonochbl)
n Bbibepute Marker Noise
(Mapkep wyma).

PucyHok 7-15. YnyJlieHHble n3amepeHusi asoBoro LyMa ¢ UCroSib30BaHUEM
[enbTa-MapKepoB LymMa

Q Marker

KEYSIGHT input: RF InputZ: 50 0 ‘Atten: 6 dB Trig: Free Run PNO: Balanced  Avg Type: Power (RMS) | 1 2] Seled‘ NG
Coupling: AC Corrections:Off Int Preamp: Off  Gate: Off IF Gain: Auto AvglHold:>100/100 W
Ext Gain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off IF Marker 2

Align: Auto
— Marker A Frequency
Spectrum v 0Hz
Scale/Div 13 dB Ref Level -15.00 dBm G

Marker Mode

Normal Pk Search
Config
Delta (A)
Properties
Fixed
Marker
Function
Off

Marker—

Delta Marker
{Reset Delta) Counter

Marker Table 1
On
Off |
< Marker Settings
Diagram
All Markers Off

Couple Markers
On
off

o

M

(Center 1.959999974 GHz Video BW 1.0 Hz
#Res BW 10 Hz _

Sep 08, 20
== h -~ - ? 1e1p5804'5‘AM
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AHanusaTopsbl curHanos Keysight cepum X
PykoBoacTBo no akcnnyartauum

8  WamepeHus ¢ ncnonb3oBaHNEM BPEMEHHOIO
CTpobupoBaHUS

TpaﬂI/ILI,I/IOHHbIﬁ YacTOTHbI aHanus CnekTpa npeaocrtaBiideT TOJIbKO OrpaHu-
YEHHYIO VIH(*)OpMaU,I/IPO ana onpeaenieHHbIX CUrHanos. Huxe npuBOAATCA
NnpuMepbl CUTHarnoB, aHalrin3 KOTOpbIX MOXET OKa3aTbCA 3aTpyAHEHHbIM!

— uMnynbcHble PY-curHansi;

— CcurHanbl ¢ BpeMeHHbIM
MYNbTUMIEKCUPOBAHNEM;

— CcurHanel, nepegaBaemble B pexume YepeaoBaHns OByX
KaHanoB MUnun nepemexatoLimecs;

— CurHanel ¢ BpeMeHHbIM pasgeneHuem kaHanos (TDMA);
— MOAYNMpOBaHHbIE NMMNYNbChI.

B aToW rmaBe npeacTtaBneHbl HECKOIbKO MPUMEPOB N3MEPEHNS C MCNOSb30Ba-
HMEM BpPeMEHHOro CTpobnpoBaHus, YacTOTHO-MOAYNMPOBaHHbLIX U UMMYIb-
cHbiX PY-curHanos. Llenbio sBnsieTcs npocMoTp criektpa YM Hecywen,

Kak ecrnin Obl oHa Gblna NOCTOAHHOW, @ HE UMMYSBCHOW. OTO OTKPbIBAET
KOMMNOHEHTbI MOAYNALUN Ha HU3KOM YPOBHE, KOTOPbIE CKPbITbl CMEKTPOM
nMnyneca.

[MpocmoTp paguonmnynscHoro YUM-curHana

B aTom pasgene onucbiBaeTCst BhINOMHEHNE M3MEPEHUI C MOMOLLbIO CTPOOU-
poBaHus no retepoauHy (ctpaHuua 128), a Takke UsMepeHns ¢ MOMOLLbIO
CcTpobupoBaHus Mo BUAEOTPaKTy (cTpaHuua 132) n UsMepeHUs C MOMOLLbIO
cTpobupoBaHus no BMN® (ctpanuua 136) ¢ ncnonb3oBaHNeM MMMynbcHoro PY-
curHana, nony4aemoro OT reHepaTopa CUrHaros.

Mpw BBINOMHEHUUN 3TUX U3MEPEHUIN A1 HACTPOWNKM CTPOOMPOBAHHOIO curHana
Bbl MOXeTe MCnonb3oBaTh Hal aHanusaTtop curHanos Keysight X-cepuu
(B pexvme cTpobupoBaHus) unu undposon ocumnnorpad.

HacTpoiika umcposoro ocuunnorpada gns npocMoTpa CUrHanos Tpurrepa,
cTpobupoBaHus u PY onucaHbl B pasgene «HacTtpovika LmdpoBoro
ocuunnorpadga» Ha ctpaHuue 123.

BbinonHute nepsBble TPU N3 ONMUCaHHbIX HXXE LWaros, 4YTOObI HaCTpOUTb
reHepartop CurHanos And BbiBoga paanonmMmnyrnbCHOro YM curHana.

111



M3mepeHns ¢ ncnonb3oBaHMEM BPEMEHHOIO CTPOOMPOBaHUSI
MpocmoTp pagmommnynscHoro YM-curHana

LWar

OencTtBue

MpumeyaHusa

MNopgkntouunTe BbIXOA,
reHepaTopa
CUrHaroB Ko Bxopgy
aHanusartopa
CUrHanos.

Hactporite
reHepartop Ha
co3gaHue 4acToTHO-
MOZYNMPOBAHHOIO
curHana.

a. Bknrouunte pexkmm 4acTtoTHOM
MoZynsAunmn.

YctaHosuTte 4YactoTy 40 ML,

YcTtaHoBUTE OTKNOHEeHne YM
1 kly.

d. YcraHosute yactoTy YM
paBHon 50 kI,

€. YcraHosute amnnutygy 0 abm.

HacTtpolite reHepa-
TOp cUrHasnoB

Ha co3gaHue
nmnynscHoro YM
CUrHana v BKIo4nTe

o

BkritounTe MMNYNbCHBIA PEXUM.

b. YcraHosute nepuon
UMMyNbCOB 5 MC.

o

YcTaHoBUTE ANMTENBHOCTb
nmnynsca 4 mc.

€ro BbIXO.
d. BknounTte Mogynaumio.
e. Bkntouute PY-Bbixos.
BoccraHoBuTe a. Haxmute knasuwy Mode Preset  [1o ymonuaHuio aHanusaTtop
cTaHAapTHble (C6poc pexuma). Mcnonb3yeT pexum aHanusaTopa
HacCTPOWNKM cneKkTpa v cnekTparnbHbIi aHanmns
aHanusaTopa. €O cBunupoBaHuem. Ecnm HyxHo,
Bbl MOXeTe MpoBepUTb Unu
N3MEHWTb PEXUM, HaXMMas
knasuwy MODE/MEAS
(Pexxum/namepeHue).
C6poc pexvma U3MeHsieT He Bce HacTpoWKku aHanm3artopa. Ytobbl
BbINOMHMTb NOMHBIN COPOC NapameTpoB, BbibepuTe NyHKThI «BoccTa-
HOBJIIEHME NapaMeTpoB pexrmMa no ymonyaHuio» n «Copoc sxoga
1 BbIxo4a» B MeHto «CBpocy.
YcTaHoBuTte a. Haxmute knasuwy FREQ
LeHTparbHyo (YacTorTa).

4acToTy U Ananas3oH
4YacToT.

b. B naHenu meHio aBaxabl
KocHuTecb nyHkTa Center
Frequency (LeHTpanbHas
YacToTa) 1 BBeaMTe 3HaYeHune
40 Mru,.

C. [Baxabl KOCHUTECH MyHKTa Span
(Monoca o630pa) 1 BBEANTE
3Ha4veHune 500 klu.

YcTaHoBuUTE ONOPHBIN

YPOBEHb
aHanusaTopa.

a. Haxmure knasuwy AMPTD
(Amnnutyga).

b. B naHenu meHio aBaxapl
KocHuTech nyHkTa Ref Level
(OnopHbIN ypoBEHL) 1 BBE-
avTe 3HayeHue 5,4 pbm.
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M3amepeHns ¢ ncnonb3oBaHMEM BPEMEHHOTO CTPOOMPOBaHUsI
MpocmoTp pagmommnynscHoro YM-curHana

Lar OencTtBue MpumeyaHusa
7 YcTtaHoBute a. Haxwmute knasuwy BW
M oy (Monoca vacToT).
aHannsaropa. b. B naHenu meHio asaxapl
KOocHuUTecCh nyHkTa Res BW
(Monoca nponyckaHus
¢unbTpa M4Y) n BBEaUTE
3HadveHuve 100 k.
8 Hactpovite nony- a. Haxwmute knaeuwy Trigger
YyeHue cTpobupyto- (Tpwrrep).
Luero curHana b. B naHenu MeHI0 KOCHUTECH
C BHELLHEro BxoAa | nyHkTa Gate Source
Tpurrepa Ha safHen (UcTouyHMK cTpOOUMpOBaHuUS).
naHenu.
Cc. KocHuTtechk nyHkTa Select Gate
Source (Bblbop ncToYyHMKaA
cTpobupoBaHus) v Boibepute
RF Burst (PY-umnynbc).
9 BkntounTe pexum a. Bbibepute Bknagky Gate
cTpobnpoBaHus Settings (Hactpoiku
N yCTaHOBUTE BPEMS CTpobupoBaHus).
CBUNPOBAHNS b. Bkniounte (On) pexum
B pexunme cTpobuposaHus (Gate View).
CcTpoGuMpoBaHus.
C. [Baxpgbl KocHUTECH NyHKTa Gate
View Sweep Time (Bpems
CBUMUPOBAHUA B pexume
CTpOOMpoBaHuUA) 1 BBEAUTE
3HayeHwue 10 mc.
10  YcraHoBuTe 3age- a. [eaxabl kocHUTEeCh nyHkTa Gate B atom npumepe 6yayT yctaHoB-
P>XKy 1 onuTenb- Delay (3agepxka cTpo6upoBa-  INeHbl 3aAepXKa 1 ANUTENbHOCTb
HOCTb CTpOoOuMpo- HuA) 1 BBeguTe 3HadveHue 1,33 mc. CTpoOVpOBaHus, paBHble
BaHMs, YTOOLI CTPOO b. [Baasl KOCHUTECH NyHKTa Gate npumepHo 1,33 Mmc.
npuxoannca Length (AnuTenbHocTb Takxke npoBepbTe, YTOGLI TPUITEP
Ha CPEAHIo TPETb CTpOGVIpOBaHVIH) 1 BBeOuTe CTpOGI/IpOBaHI/Iﬂ Obin yCTaHOBIEH
mnyneca. 3HayeHue 1,33 mc. Mo (hpPOHTY UMNynbca.
c. MMepeeepute Control (Ynpas- Cwm. PucyHok 8-1.
nexwue) B pexvm Edge (PpoHT
MMnynbca).
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M3mepeHns ¢ ncnonb3oBaHMEM BPEMEHHOIO CTPOOMPOBaHUSI
MpocmoTp pagmommnynscHoro YM-curHana

Lar OencTtBue MpumeyaHusa

PucyHok 8-1. PY-curHan co ctpobupoBaHnem

KEYSIGHT Jopt R : Input Z:50 0 IAtten: 16 dB PNO. Balanced  lAvg Type Log-Power [
L (e Couplng: AC Corectians: Off Int Praamp: Off B IF Gam; Low NFE: Off
Ext Gain 00008 Freq Ret Sense, Int LNP: Not Enabled Sig Track: O
o

w
Aign: Auto

Scale/Div 10 dB8 Ref Level 5.40 dBm

(Center 40.000000 MHz
Res BW 100 kHz

11 YcraHoBuTe Nonocy a. Beikniounte pexum Cwm. PucyHok 8-2.
nponyckaHus cTpobupoBaHus (Gate View).
dunetpa M4 B aBTO- b. Haxmurte knasuwy BW

MaTUYECKUI PEeXNM,

(Monoca vacrorT).
BbIKMIOUYNTE PEXUM

CTPO6MpOBaHUs, C. KocHutecb nyHkTa Res BW

BbIGEpUTE MECTHbIN (Monoca nponyckaxus

reTepoavH B Kadec- ¢dunbTpa MY) 1 BLIGEPUTE

TBE MeToaa cTpobu- pexum Auto

POBaHMS 1 BKITHOUMTE (ABTOMaTUUYECKUNA).

pexunm. d. Haxmute knasuwy Trigger
(Tpurrep).

e. B naHenu meHio BbibepuTe
Gate Settings (HacTtpoiuku
cTpoGMpOBaHMsl).

f. KocHuteck nyHkta Gate Method
(MeTop cTpobupoBaHus)
n Bbibepute LO (MecCTHbIN
reTepoauH).

g. Bkmounte (On) pexum
cTpobupoBaHus (Gate View).
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M3amepeHns ¢ ncnonb3oBaHMEM BPEMEHHOTO CTPOOMPOBaHUsI
MpocmoTp pagmommnynscHoro YM-curHana

Lar OencTtBue MpumeyaHusa

PucyHok 8-2. PY-curHan ctpobupoBaHusi ¢ asTomaTtudeckoi MM ony
+

KEYSIGHT |Input: RF Input Z: 50 O Aften: 16 dB. PNO: Balanced Avg Type: Log-Power
(D Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Align: Off Freq Ref: Sense, IntLNP: Not Enabled |IF Gain: Low
NFE: Off Source: Off Sig Track: Off

Ref Level 5.40 dBm 8?(

| Gate Delay Periodic
1.3300 ms Sync Src

|GateLength ﬁ“‘lg’ =
1.3300 ms e

| Gate Method
LO M

‘Control i

Edge

Level

| Gate View Sweep
Time

|.5.0000 ms
ale View Start Time !
0.000 s ]

(Center 40.000000 MHz
Res BW 4.7 kHz

Sep 09, 2015 | %
== q ‘(ﬁ - ? 18:55:25PM “': r“;_—lz

LAY

Span0 Hz|
Gate View Sweep Time 5.0000 msl
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M3amepeHns ¢ ncnonb3oBaHMEM BPEMEHHOTO CTPOOMPOBaHUsI
HacTponka undposoro ocumnnorpacda

HacTtpowka undpoBoro ocuunnorpada

B cnyyae ucnonb3oBaHus LMGPOBOro ocuuniorpada yctaHoBuUTe ocumnorpad
Ans NPOCMOTPa CUrHarnoB Tpurrepa, ctpobuposanus u PY (cm. npumep

Ha PucyHke 8-3):

"eHepaTop onopHown
YacToThl

1 mc/pgen

KaHan 1

ON (BKIJ1.), 2 V/div (2 B/gen), OFFSET = 2 V (OtcTpoiika 2 B),
DC coupled (cBa3b no nocT. Toky), Bxog 1 M Q, coeguHeHne

¢ umnynbcHblM curHanom (LF OUTPUT reHepatopa ESG

unn OUTPUT renepaTopa nmMnynscos). [ononHUTensHo
HacTpounTe kaHan 1 no Heob6xo4MMOCTH.

Kanan 2

ON (BKIJ1.), 500 mV/div (500 mB/gen), OFFSET = 2 V (OtcTpoinka 2 B),
DC coupled (cBA3b no nocT. Toky), Bxoa 1 M A, coeguHeHune ¢ pasb-
emom TRIGGER 2 OUT (Bbixog 3anycka 2) aHanvM3atopa CUMrHasnos.
Mpu Heo6xoANMMOCTM OTPErynupynTe HacTPOMKK KaHana 2

NPy aKTMBHOM CTPOGUPOBaHMM.

Kanan 3

ON (BKI1.), 500 mV/div (500 mB/gen), OFFSET =0 V
(OtcTtpowika 0 B), Timebase = 20 ns/div (Bpem. Pa3sepTka

20 Hc/pgen), DC coupled (cBsA3b No NOCT. TOKY), BXxoA 50 A,
coeguHeHune ¢ nMmnynbcHeiM PY-curHanom ESG (RF OUTPUT).
JononHuTeneHo HacTponTe kaHan 3 No HeobxogUMOCTH.

Kanan 4

BbIKI.

Tpurrep

Mo cpoHTy Mmnynbea, kaHan 1, yposeHb = 1,5 B nnn nHoe tpebyemoe
3HayeHue.
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PucyHok 8-3.
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MamepeHns ¢ ncnonb3oBaHMEM BPEMEHHOTO CTPOBUPOBaHUS
HacTponka undposoro ocumnnorpacda

MpocMoTp BpeMeHHOro CTpobMpoBaHKs ¢ NOMOLLLIO ocumnorpada

File Control Setup Measure Analyze Ulilities Help 12:35 PM

Mare
{1of2)

Clear
All

KaHanbl ocumnnorpada Ha PucyHke 8-3:

1. Kanan 1 (kentas Tpacca) — curHan Tpurrepa.

2. Kanan 2 (3eneHas Tpacca) — cTpobupyloLmii curHan (cTpobupyowmii curHan
HeaKTVBEH, NOKa B aHanM3aTope CrnekTpa He BKITOYEHO CTPOOMPOBaHKE).

3. Kanan 3 (cpmonetosas Tpacca) — PY-Bbixof reHepaTopa curHarnos.
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I/Ismepeva C ncnonb3oBaHMeM BpeMeHHOro CTpO6I/1pOBaHI/1ﬂ
CoeavnHenne I'IpVIGOPOB Ona NpoBeAeHUst USMEPEHUI C UCNONb30BaHMEM BPEMEHHOIO CTpOGVIpOBaHVIFI

CoenuHeHne NprubopoB A5s NPOBEAEHUS U3SMEPEHWUIA C UCMONb30BaHUEM
BPEMEHHOIo CTPOOMPOBaHNS

PucyHok 8-4 geMOHCTpMpyeT TECTOBYIO CXeMy, KOTopasi MO3BONSET CO34aBaTb UMMY-
nbcHbI YM curHan, npocmaTtpmBaTb CNEKTP CUrHaNa Ha aHanM3aTope CUMrHamnoB

N curHanbl CMHXPOHM3auumM Ha ocuunnorpadge. [JaHHas cxema Ucnonb3yeTcs

NPV OCYLLECTBEHNN U3MEPEHUI CO CTPOOUPOBAHNEM Ha HEU3BECTHBIX CUrHanax.
"eHepaTop curHanos Ne2 nogaet MMNynbCHbIN curHan vYepes HY Bbixo Ha BXoA
EXT 2 reHepaTopa curHanoB Ne1, a Takke nepefaeT cuUrHasnbl Tpurrepa Ha ocLus-
norpad (ecnu nogkntoyeH) n aHanuaaTtop curHanos. Ocuunnorpad ucnonb3yeTcd
ans otobpaxeHns B3aMMOAeNCTBMI CTPOOMPOBaHMS MEXAY CMrHanom Tpurrepa

n ctpobom. BmecTo ocumnnorpaca MoXeT UCMONb30BaTbC (PYHKLUMSA pexuma
cTpobrpoBaHusa aHannsaTopa.

Mpun oTcyTcTBUM ocumnnorpada Ncnonb3ynTe HaCTPOWKN, NOKa3aHHbIe

Ha PucyHke 8-5. HaunuTte ¢ ucnonb3oBaHus dyHkummn Gate View (Pexum ctpobu-
pOBaHWA) ANs YCTAaHOBKWN NapaMeTpoB CTPOOMPOBaHUS, a 3aTeEM BbIKITIOUMTE PEXUM
CcTpoGMpoBaHMA 4Ns NPOCMOTPa CNEKTPOB CUMrHanoB (cM. puc. 8-5).

PucyHok 8-4. Cxema coeamHeHunsa NnpubopoB ¢ UCNorb30BaHNEM ocuumnnorpada
Ocumnnorpad Infinitum
eHepaTop curHanos Ne2 e ™S\
= §Eg§ P4 BbIXOA :
O :
Jenarainat s & aob oaoo y
ChJ) ch3
BNC TEE Ch 2
BbIXO[,

AHnanusatop 3AMYCKA 2

BXO[ 3AMYCKA 1 curHanos

)

0ooo
0ooo

1] B e]

BHew. Bxog 2

Oooooo

PY-Bbixog PY-Bxon

PagnoumnynbcHein YM curHan BNCTEE
mxa-gate-setup-o'scope
PucyHok 8-5. Cxema coeanHeHus npnbopos 6e3 ncnonb3oBaHus ocumnnorpada
Ananusatop

curHanos

BXOL 3AMYCKA 1%

eHepaTop curHanos Ne2

S

== . [=T=1=1=[=]=|
S
= gooo = (5]
& gnﬂg PY-Bbixon = QC'D o
@ .00 =2 @nun a
e B =l o888 °
888 888 o :anmr:nncn::[ =
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00

0 0 0000
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PagvnoumnynbcHbin YM-curHan

PY-Bbixon
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|/|3MepeHI/1$| C ncnonb3oBaHMeM BpeMeHHOro CTpO6I/1pOBaHI/1ﬂ
CoeavnHenne I'IpVI6OPOB Ona NpoBeAeHUst UBMEPEHUI C UCMNOSNb30BaHNEM BPEMEHHOMO CTpOGVIpOBaHVIﬂ

HaCTpOVIKa MCTOYHUKa CUrHarna

War 1. HacTtponTe reHepatop curHanoB Ne2 (MCTOYHUK MMMYNbCOB).

OTa npouenypa AEMOHCTPUPYET CO3AaHNE MMMYIbCHOIO CUrHana ¢ NoMOLLbLO
NCTOYHKUKa curHanos Keysight, ocHaleHHoro noptom HY Bhixoga. Ho Bbl MoxeTe
NPMMEeHNTb NoOON APYron UCTOYHMK CUrHANoOB, KOTOPbI CnocobeH hopMmpoBaTh
UMMNYNbCbl C TAKUMKN XapaKTepuUcTMKkamm, KOTopble ykasaHbl B Tabnuue 8-1.

CM. Tabnuuy 8-1, ecnv Bbl UCMOSb3yeTe YHUBEPCasbHbIA reHepaTop MMYbCOoB.

Cwm. Tabnuuy ,8-2 ecnu Bbl ucnonb3yeTe reHepaTop curHanos ¢ HY BbIXogHbIM
nopToMm, Hanpumep, reHepaTtop curHanos Keysight.

Tabnuua 8-1. YHuBepcanbHbI reHepaTop CMrHanoB

5 Mmc, unn yactota nMvnynbca,

Period (Mepwop) paBHas 200 'y

Pulse width (OnuTenbHOCTb MMNynbca) 4 mc

High output level (BbIxogHOM curHan BbICOKOro 258

YPOBHS) ’

Waveform (CurHan) pulse (Mmnynbe)

Low output level (BbIXOAHOW CUrHan HNU3KOro 958

YPOBHS) ’

Delay (3agepxka) 0 unn MUHUMYM
Tabnuua 8-2. "eHepaTop curHanos Keysight ¢ HY BbIxogHbIM nopTOM

LF Out Source (McTo4HMK curHana Ha pasbeme FuncGen (PyHKLMOHANBHbIN
LF Out) reHepaTop)

LF Out Waveform (CurHan Ha paszbeme LF Out) Pulse (Mmnynbc)

LF Out Period (Mepwuoa Ha pazbeme LF Out) 5 mc

LF Out Width (OnuTenbHOCTb MMMynbca 4 mc

Ha paszbeme LF Out)

LF Out Amplitude (Amnnutyaa curHana 258B

Ha paszbeme HY Bbixoaa)

LF Out On (Bkn.)
RF On/Off (PY Bkn./BbIKI.) Off (Bbikn.)
Mod On/Off (Mog. Bkn./BbIkn.) On (Bkn.)

War 2. Hactpowite reHepaTtop curHanoB Ne1 (MctouyHvk numnynecHoro YM curHana).

"eHepaTop curHanos Ne1 cosgaeT nmnynbcHbIn UM curHan. MIMnynbCHLIN curHan,
co3daHHbIv Ha ware 1, nogaetca Ha Bxod EXT 2 INPUT (Ha nepegHen naHenu
reHepatopa curHanoB). Ne 1. FeHepaTtop curHanos Ne1 nogaet nmnynbcHbii UM
CWrHan, KoTopbI aHanM3npyeTcsl Ha aHanuaartope cnektpa. Cm. Tabnuuy 8-3

C MHcopmaLmen o HacTpolrike reHepatopa curHanos Ne1.
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|/|3MepeHI/1$| C ncnonb3oBaHMeM BpeMeHHOro CTpO6I/1pOBaHI/1ﬂ
CoeavnHenne I'IpVI6OPOB Ona NpoBeAeHUst USMEPEHUI C UCNONb30BaHMEM BPEMEHHOIO CTpO6VIPOBaHVIﬂ

Tabnuua 8-3. HacTpolikm reHepaTtopa curHanos Ne1
Frequency (MacTtoTa) 40 My
Amplitude (Amnnutyaa) 0 gbm
Pulse (Mmnynec) On (Bkn.)
Pulse Source (McTo4uHmk Ext2 DC (BHeLl. BxoA 2, NOCT. TOK)
nmnynbca)
FM (UM) On (Bkn.)
FM Path (UM TpakT) 1

FM Dev (OtknoHenvne UM) | 1 kly

FM Source (Uctounuk UM) | Internal (BHyTpeHHWI)

FM Rate (YacTtota YM) 50 kl'y,

RF On/Off (PY Bkn./Bbikn.) | On (Bkn.)

Mod On/Off (Mog. On (Bkn.)
BKI./BbIKI.)
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|/|3MepeHI/1$| C ncnonb3oBaHMeM BpeMeHHOro CTpO6I/1pOBaHI/1ﬂ
M3mepeHns ¢ NoOMoLLbIo CTpO6VIp0BaHVIF| retepoanHa

I/Ismepeva C nomMoLipbto CTpO6I/IpOBaHI/IFI retepogunHa

Hwxe npvBegeHa npoueaypa cTpobuposBarms UM curHana ¢ nomoLbio
CTpo6MpoBaHuUs No reTepoanHy. UTobbl NOAroTOBUTLCS K 3TON NpoLieaype,
CM. criefylolume pasgenbi:

«[lpocmoTp pagmommnyrbcHoro YM curHana»

«CoeanHeHne npnbopoB Ansi NpoBeAEeHMS UBMEPEHWI C UCTIONb30BaHNEM
BPEMEHHOro CTPOBMpPOBaHUSA»

[ns nonyyeHust MHOpMaLuum o NpUHUMNE AEVCTBUS U TEOPETUYECKUX CBEAEHWI
0 CTpoGUpoBaHUK No reTepoaunHy cM. pasgen «Kak pabotaeT BpeMeHHoe

CTpoGupoBaHueE.
LWar DencTBue MpumeyvaHusa
1 BeinonHute cbpoc a. Haxmute knasuwy Mode Preset 1o ymonyaHuio aHanusaTtop
HacTpoek (C6poc pexuma). MCnorb3yeT pexum aHanusaTopa

CneKTpa 1 cnekTparnbHbIA aHanus
co caunmpoBaHmeM. MNpu Heobxo-
AMMOCTM Bbl MOXETE NPOBEPUTL

(v BbIOpaTL) PEXUM, HAXaB KHOMKY
MODE/MEAS (Pexnm/namepeHue).

C6poc pexnma n3MeHsieT He Bce HacTpoWku aHanuaaTtopa. Ytobbl
BbINOSMHWTL MOMHbIN cBpoc napameTpoB, Beibepute nNyHKTbl «BoccTa-
HOBJIEHWE NapamMeTPOB pexuma no ymonyarHuto» n «Copoc Bxoga

1 Bbixoda» B MeHt «Copocy.

2 YcTaHoBUTE LeHTpa- a. Haxmute knasuwy FREQ
MbHYI0 YacToTy (YacrtoTa).
W AnanasoH 4acToT. b. B naHenu meHio aBaxapl

KoCHuTech nyHkTa Center
Frequency (UeHTpanbHas
yacToTa) 1 BBEauUTE
3Ha4yeHune 40 My,

C. [Baxabl KOCHUTECH MyHKTA
Span (Monoca o630pa)
1 BBeauTe 3HadyeHune 500 kIu,.

121

3 YcTtaHoBUTe a. Haxmute knasuwy AMPTD
OMOPHbIV (AMIMINTYOA).
ypoBeHb b. B naHenu meHio ABaxabl
aHannsaropa. KocHuTech nyHkTa Ref Level
(OnopHbIN ypoBEHDb)
1 BBeauTe 3HadyeHne 10 abm.
4 HactpowiTte nony- a. Haxmute knasuwy Trigger
YeHne cTpobupy- (Tpurrep).
toLLiero curHara b. B naHenu meHio BbiGepuTe Gate

C BHeELUHEero Bxoda
Tpurrepa Ha 3agHen
naHenu.

Source (UcTouHukK
cTpoGupoBaHMs).

C. KocHutech nyHkTa Select Gate
Source (Bbibop nCTOYHUKA
cTpobupoBaHus) n Bbibepute
External 1 (BHewHun 1).
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|/|3MepeHI/1$| C ncnonb3oBaHMeM BpeMeHHOro CTpO6I/IpOBaHI/1ﬂ
M3mepeHns ¢ NoOMoLLbIo CTpOSVIpOBaHVIﬂ retepoanHa

LWar DencrBue MpumeyaHusa

5  YcraHoBuTe 3aepXKy a. Beibepute Bknagky Gate

cTpobupoBaHus, Settings (HacTpounku
ANUTENBHOCTb cTpob6upoBaHuA).
CTpoBMpoBaHus, b. [Oeaxngbl kocHMTeCh NyHKTa Gate

BpeMsi CTpobupo-
BaHHOW pa3BepTKM

v TpUrrep
CTPOBUPOBAHMS C. [lBaxabl KocHUTeCh MyHkTa Gate

Length (OnutenbHOCTbL
cTpobupoBaHus) n BBeguTe
3Ha4eHue 1 mc.

Delay (3apepxka cTpobupoBa-
HUA) N BBEOAUTE 3HaYeHME 2 MC.

d. [Osaxabl KOCHWUTECH NyHKTa Gate
View Sweep Time (Bpems
CBUMUPOBAHUA B pexnume
cTpoGUpoOBaHUSA)

1 BBEOUTE 3HadeHne 5 mc.

e. [lepesegute Control
(YnpaBneHue) B pexxum Edge
(PpoHT MMnynbca).

6 BoriguTe B pexunm a. Bknounte (On) pexum Ncnonbayite AaHHY0 yHKLMIO
CTpoBmpoBaHMs. cTpobuposaxus (Gate View). ANs NOATBEPXKAEHUSA BKNOYEeHUS
CcTpobupoBaHMs B TeYeHne
MHTepBana PY-nmnynbsca.
[na npocmoTpa HacTpoek
CTPOOMPOBaHUSE MOXHO TaKxe
ucnone3oBaTtb ocuunnorpad.

Cwm. PucyHok 8-6.

PucyHok 8-6. NpocMoTp HacTpoek cTpobrpoBaHmst (MCNONb30BaHNE MECTHOTO
CTpobMpOBaHHOrO retepoauHa)

pectrum Analyzer 2 +
hannel Power

EYSIGHT |Input: RF Input Z: 50 O Atten: 16 dB PNO: Balanced Avg Type: Log-Power
@ Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Align: Off Freq Ref: Sense, IntLNP: Not Enabled IF Gain: Low
NFE: Off Source: Off Sig Track: Off N NNNN A

| Gate View

On
Ref Level 5.40 dBm Off

k ate Delay

| 1.3300 ms

Gate Length )
1.3300 ms !
| Gate Method

LO v
‘ Control 1

Edge

Level

| Gate View Sweep |
Time
| 5.0000 ms |

e View Start me 1

Span 0 Hzi
Gate View Sweep Time 5.0000 ms|

#) | Sep 14,2015 | wa| @] OO (%A
1:16:51 PM wan (Wl 00 (¥

BepTukanbHasi cuHas nuHua (cneea oT ornbatowen PY-curHana) o6o3HavaeT nofoxeHue,
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|/|3MepeHI/1$| C ncnonb3oBaHMeM BpeMeHHOro CTpO6I/IpOBaHI/1ﬂ
M3mepeHns ¢ NoOMoLLbIo CTpOSVIpOBaHVIﬂ retepoanHa

LWar DencrBue MpumeyaHusa
SKBUBASIEHTHOE HYIEBOW 3adepkke CTpobupoBaHus.

BepTukanbHble 3eneHble napannenbHble Nonockl NoOKa3biBalOT rpaHuubl ctpoba. MNepBas (nesas)
nonoca GATE START (HAYAJIO CTPOBA) oTmevaeT BpeMsi 3afepXXKku, a BTopas (npaBasi) nonoca
GATE STOP (KOHEL|, CTPOBA) — AnnTenbHOCTb CTPOOGMPOBaHUS, U3MepPSieMyto OT NepBom
nonockl. 'padumk curHana B AaHHOM NpeacTaBNeHnN BpeMeHHOW 06nacTu siBnseTcst ornbatoLlen
PY-curHana. CTpobupytoLwmn curHasn Bbi3biBaeTCs NONOXUTENbHBIM (OPOHTOM CUrHana Tpurrepa.
Mpu nosunumoHnpoBaHun cTpoba xopoLLum nonoxeHuem saenaetcs nHTepsan ot 20 go 80 %
nmnynbca.

Mpw BKIIOYEHHOM peXnMe CTPOOUPOBAHUA MEHSINTE 3a4epXKKy, ANUTENBHOCTb U NONAPHOCTb
cTpoba. O6paTuTe BHUMaHMe, Kak Npy 3TOM NepeMeLLatoTcs rpaHnLbl cTpoba. BepHuTte 3HaueHust
3a[epXKK1, ANUTENIbHOCTM U NOMSIPHOCTY cTpoba, KoTopble NCNOMb30Banuch Ha ware 3.

Pexwum 3anycka no cTpoby aHanusatopa Mcnonb3yeT NO3UTUBHBIA (OPOHT,
HeraTUBHbIV (DPOHT U TAKTUPOBaHME YPOBHEM HaMPSPKEHUS.

7 Bbikniounte pexum  a. [epekniounte cratyc Gate View  Cm. PucyHok 8-7.
CTpobupoBaHus. (Pexxum cTpobupoBaHus)
B NMOJTOXKEeHNe «BbIKI.».

PucyHok 8-7. mnynbcHbin PY UM curnan

pectrum Analyzer 2 ' .
t SA hannel Power + n Trigger
KEYSIGHT |Input: RF Input Z: 50 O Atten: 20 dB PNO: Balanced Avg Type: Log-Power 2 4 ] | _ ’(
(:) Coupling: AC Corrections: Off  Preamp: Off Gate: Off Trig: Free Run e
|Align: Off Freq Ref: Sense, IntLNP: Not Enabled |IF Gain: Low On
|NFE: Off Source: Off Sig Track: Off NP NP Off

Spectrum | Gate View

Scale/Div 10 dB Ref Level 10.00 dBm gfr;

a’te Delay
1/2.0000 ms
G

1.0000 ms

Gate Method
LO

'Control

A

i Gate View Start Time |
0.000s

Video BW 4.7 kHz Span 500.0 kHzi
Sweep 1.00 ms (1001 pts)|

#) | Sep 14,2015 sa (] OO (R
2:46:15 PM waa| (Wl (TJ0] | # %

JBuratonecs curHansl ABNSAKTCA pe3ynbTaToM UMMYNbCHOrO curHana. Mpu ncnons3oBannn
BPEMEHHOro CTpoGMpOBaHNst aTK curHarnbl OyayT 6110kMpoBaThCs, OCTaBNSAS OPUrMHASIbHBIN
YM curnan.
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|/|3MepeHI/1$| C ncnonb3oBaHMeM BpeMeHHOro CTpO6I/IpOBaHI/1$|
M3mepeHns ¢ NoOMoLLbIo CTpOSMpOBaHMﬂ retepoanHa

LWar DencrBue MpumeyaHusa
8 BkntounTte HacTponkn  a. BknouuTe Gate Cwm. PucyHok 8-8.
cTpobupoBaHus. (CtpobupoBanue).

PucyHok 8-8. CTpoOMpoBaHHbIA MMMYSbCHBIN CUrHanN

IG Atten: 16 dB Trig. RF Burst PNO/Balanced Avg Type Log Power |1
L o) Couplng AC Comections O It Praamp Of  Gate LO IF Gain; Low NFE: Off

ExtGain 00008 Freq Ret Sense, It LNP: Not Enabled Sig Track: O o
Aign: Auto

1 Attenuation
Spectrum Al
Scale/Div 12 dB Ref Level 5.00 dBm i 4 Signal Path

‘ | ! {
(Center 40.0000 MHz Video BW 4.7 kHz
Res BW 4.7 kHz

u [~ (2] T[S

9 Boikntounte a. MMepeseaute Pulse (Mmnynbc)  OBGpatute BHUMaHMe, YTO CMEeKTp
NMNynNbCHYIO B nonoxexune Off (Bbikn.). CTPOBUPOBaAHHOrO curHana
moaynsuno YM ropasgo uuile, 4eM HecTpobu-
curHana Ha poBaHHOro (kak BugHo Ha Pulsed-
reHepartope RF FM Signal (MMnynbcHbIn PY
curHanos Ne1. YM cwurHan) Bbiwe). OTobpaxa-

€MbIll CNEeKTp Co CTpobupoBaHNeEM
naeHtuyeH UM curHany 6e3 umny-
nbcHow mogynsumn. OTobpaxa-
€MbIl CNEKTP He MeHseTcH,

1 B 000OMX cnyyasax Bbl BUOAUTE
OBe OoKoBbI€ NOMOCH MOAYNALUN
Ha HU3KOM YPOBHE, Bbl3BaHHbIE
y3kononocHon YM.
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N3mepeHns ¢ Ucnonb3oBaHneM BPEMEHHOMO CTPOBUPOBaHMS
N3MepeHns ¢ NOMOLLbI0 CTPOGUPOBaHMUS MO BUOEOTPaKTy

I/Ismepeva C NnomMoLipbto CTpO6I/IpOBaHI/IFI no BUOEOTPAKTY

Hwxe npuBegeHa npouenypa crpobuposaHuns UM curHana ¢ nomoLso cTpobu-
poBaHus NO BUAEOTPaKTy. YTOObI NOAroTOBUTLCS K 9TOW NpoLeaype, CM. criegyoLime
pasgensi:

«[lMpocmoTp pagmommnyriscHoro UM curHana»

«CoeanHeHne npnbopoB Ansi NPoBeAEHMST UBMEPEHUI C UCTIONb30BaHNEM
BPEMEHHOro CTPOOMpPOBaHUSA»

s nonyyeHust MHOpMaLUuM o NpUHUMNE AEWCTBUS U TEOPETUYECKMX CBEAEHWI
0 CTpoGUpoBaHUM MO BUAEOTPAKTY cM. pasaen «Kak paboTtaeT BpeMeHHoe

cTpoGupoBaHue.
LWar DencrtBue MpumeyvaHus
1 BbinonxuTe cbpoc a. Haxmwute knaBuwy Mode Preset Mo ymonyaHuio aHanusaTop
HacTpoek (C6poc pexuma). ncrnonb3yeT pexum aHanuaaropa

CreKTpa v cnekTpasnbHbI aHanus
co caunupoBaHmeM. Npu Heobxoau-
MOCTW Bbl MOXETe NPoBepUTb

(1 BbIBPATBL) PEXnM, HaXKaB KHOMKY
MODE/MEAS (Pexum/
nsMmepeHue).

C6poc pexvma U3MeHsieT He BCce HacTpoWKku aHanu3artopa. Ytobbl
BbINOMHMTb NOMHBIN COPOC NapameTpoB, BbibepuTe NyHKTHI «BoccTa-
HOBJIEHMe NapameTpoB pexuma no ymonyaHuio» n «Copoc Bxoaa

1 Bbixoda» B MeHto «CBpocy.

2 YcraHoBute a. Haxmute knasuwy FREQ
LleHTparbHYyto (YacroTa).
HacToTy 1 b. B naHenu meHio aBaxabl KOCHM-

AnanasoH 4acTor. Teck nyHkTa Center Frequency

(LUeHTpanbHas yacToTa) 1 BBEOUT
3HavyeHune 40 My,

C. [Baxabl KOCHUTECH NyHKTa Span
(Monoca o63o0pa) n BBEaUTE
3Ha4veHune 500 kI'y.

3 YcraHoBuTe OnopHbIi a. Haxmute knasmwy AMPTD
YpOBEHb (AMONUTYOA).
aHanusaropa. b. B naHenu meHo aBaxapl

KocHuTechb nyHkTa Ref Level
(OnopHbIN ypOBEHb) 1 BBEAUTE
3Ha4veHve 10 abwm.

4 Hactpoite nony- a. Haxmute knasuwy SWEEP
YeHue cTpobumpy- (CBunupoBaHue).
toLLiero curHarna b. B naHenu meHio BbIGepute

C BHellHero Bxoaa
Tpurrepa Ha 3agHen
naHenw.

Sweep Config (HacTtpoiika
CBUMUPOBaHUA).

C. [lBaxabl KOCHUTECH NYHKTA
Points (Touku) n BBeanTe 401.
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N3mepeHns ¢ Ucnonb3oBaHneM BpEMEHHOrO CTPoBMpoBaHus
N3MepeHns ¢ NOMOLLbI0 CTPOGUPOBaHMUS MO BUOEOTPaKTy

LWar DencTBue MpumeyaHusn
d. Orkpoiite Bknagky Sweep
Control (YnpaBneHue
CBUNMUPOBAHUEM).
€. [Baxabl KOCHUTECH MyHKTa
Sweep Time (Bpems
CBUNMPOBaHUA) N BBEOUTE
3HayeHve 2000 mc.

5 YcraHoBuTe 4ncno a. Bbibepute Bknagky Sweep
TOYeK Tpacchbl Config (Hactponka
paBHbimM 401, CBMNUPOBaHUSA), ABAXAbI
a Bpems CBUNUpoBa- KocHMTeChb NyHkTa Points
Hus — 2000 mc. (Touku) 1 BBeamnTe 401.

b. OrTkpoiiTe Bknagky Sweep
Control (YnpaBneHue
cBunupoBaHuem). [1saxabl
KOcHUTECb nyHkTa Sweep Time
(Bpemsi cBUNUPOBaHUA)

1 BBeauTe 3Ha4yeHne2000 mc.

[Ons cTpoBbupoBaHusi Mo BUOEOTPaKTY BPEMS CBUNMPOBAHUS JOIKHO BbiTb HE MeHbLUE, YeM (KOJT-80 MOoYyeK
passepmku — 1) x PRI (mepuod criedo8aHuUsi UMy bCOB), 4Tobbi rapaHTMpoBaTh, 4To cTPob ByaeT BKIoHeH
MUHUMYM eAUHOXAbEI AN Kaxaon ns 401 Touek passepTkn. B gaHHoM npumepe PRI coctaBngaeT 5 Mc, Tak 4To
cnepyeT yCTaHOBUTbL BPeMS CBUNUPOBaHMst paBHbiM (401 — 1) x 5 mc, nnu 2 ¢. Ecnu ycTaHOBNEHO CNULLKOM
KOPOTKOE BPEMS CBUMMPOBAHWS, HEKOTOPbIE TOYKW rpadinka MOryT NoKasbiBaTb 3HAYEHWS HYNEBON MOLLHOCTH
Unu apyrne HeKOPPEKTHbIE HU3KME 3HaveHus. Ecnu rpadmk kaxxeTcs HENOMHBIM UMW HEYCTOWYMBBLIM, NOMNpPO-
Oynte yctaHOBMTb HGoMbLUEe BpeMs CBUMMPOBAaHUS.

MpuHATLIE HOPMbI ANA onpefenieHUsi MUHUMarbHOro BpeMeHU
CBUNMUPOBaHWA AN CTPOGUPOBaHUA NO BUAEOTPAKTY:

Ecnu curHan He 3awwymneH, BpeMsi UBMEPEHUSA MOXET ObITb MeHbLUE
BblLLEyKa3aHHOro 3HayYeHuns (Kor-eo moyek passepmku — 1) x PRI (nepuod
crnedosaHusi umnyrnscos) . Bmecto ucnons3osaHusa PRI B pacyeTte BpemeHu
CBMNUPOBAaHNS MOXHO MCMOMb30BaTh «BPEMST MEXAY CTpobGamuy», UCNosb3ys
dopmyny (Kos-80 moyvek pazsepmku — 1) x epemss mexx0y cmpobamul.
(Bpemsi mexxgy ctpobamu onpegensetca kak PRI — GL, rge GL =
ONUTENbHOCTb CTPOOUpPOBaHMSA). B Hallem npumepe MOXHO NCMOMb30BaTb
Bpems cBunmpoBaHus, pasHoe 400 Toyek x 1 mc, unm 400 mc:

(401 - 1) x (5 mc — 4 mc) =400 mc.

YBenuubTe nonocy BuaeodunbTpa ans ynyyeHus BO3MOXHOCTW NOny-
YEHWs1 UMMYyrbCca C UCMOJNIb30BAHNEM «BPEMEHU MEXAy cTpobammy.

Ecnu Touku rpadpmka Bce elle nokasbiBaloT 3HaYEHUs1 HyNeBOW MOLLHOCTH,
yBENUUMBanTe BPEMS CBUNMPOBaHUSA C HEOOMBLUMM LIaroM, noka Bbinage-
HWS He npekpaTaTcs.

6 HacTtpoite nony-
YeHue cTpobumpy-
toLLLero curHarna
C BHELUHEro Bxoaa
Tpurrepa Ha 3agHen
naHenu:

a. Haxmute knasuwy Trigger Cwm. PucyHok 8-9.
(Tpurrep).

b. BbibepuTe Bknagky Gate Source
(NcTo4vHuk cTpobupoBaHus).

C. KocHutechb nyHkTa Select Gate
Source (Bbibop NCTOYHMKA
cTpobupoBaHus) n BbIbepute
External 1 (BHewHu# 1).

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum 126



N3mepeHns ¢ Ucnonb3oBaHneM BPEMEHHOMO CTPOBUPOBaHMS
N3MepeHns ¢ NOMOLLbI0 CTPOGUPOBaHMUS MO BUOEOTPaKTy

LWar DencTBue MpumeyaHusn

PucyHok 8-9. MNpocmoTp paguoumnynbcHoro UM curHana (6e3 ctpobupoBaHus)

I

[Sefect Gate Source

Input Z: 50 0 iAtten 10 48 Trig RF Burst PNO: Balanced /Ay Type: Log Power
L G Corections: Off Int Praamp Off Gatec Off IF Gam: Low NFE: Off

> Freq Ret Sense, It LNP: Not Enabled Sig Track: O
g

Trigger

Spectrum
Scale/Div 10 48 Ref Level 0.00 dBm

{ Hoidot!

Video BW&TkHz " Span500.0 kM |

#Sweep 2.00 s (401 s'[
e >Z)

7 YcTtaHoBuTe 3aaep- a. Bbibepute Gate Settings YpoctoBepbTech, YTO yrpas-
XKY N ANUTENbHOCTb (HacTpouku ctpobupoBaHus) neHue cTpobupoBaHMeEM
CTpoBupoBaHus. n nepesegute Control ycTaHoBneHo Ha Edge

(YnpaBneHue) B pexxum Edge (Mo dpoHTy umnynbeca).

(Mo dpoHTYy MMnynbca).

b. [Baxabl KOCHUTECH MYHKTa
Gate Delay (3apepxka
cTpobupoBaHusl) 1 BBEOUTE
3Ha4eHne 2 Mmc.

C. [Baxabl KOCHUTECH NYHKTA
Gate Length (AnutenbHOCTb
cTpobGunpoBaHusl) 1 BBEOUTE
3Ha4vyeHue 1 mc.

8 BknounTe a. KocHutechb nyHkTa Gate Method Cwm. PricyHok 8-10.
cTpobupoBaHue. (MeTop cTpobGupoBaHus)
n Bbibepute Video (Bugeo).

b. Bkniouute cTpob (Gate).
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N3mepeHns ¢ Ucnonb3oBaHneM BpEMEHHOrO CTPoBMpoBaHus
N3MepeHns ¢ NOMOLLbI0 CTPOGUPOBaHMUS MO BUOEOTPaKTy

LWar DencTBue MpumeyaHusn

PucyHok 8-10. NpocmoTp paguoumnynscHoro UM curHana ¢ ucnonb3oBaHuem cTpobupoBaHus
no BMOEOTPaKTy

| Spectrum Analyzer 2 +
) A ' Channel Power |
KEYSIGHT |Input: RF Input Z: 50 O Atten: 20 dB PNO: Balanced Avg Type: Log-Power 2
(:) Coupling: AC Corrections: Off Preamp: Off Gate: Video Trig: Free Run
Align: Off Freq Ref: Sense, IntLNP: Not Enabled IF Gain: Low W AW
NFE: Off Source: Off Sig Track: Off A

Spectrum

Scale/Div 10 dB Ref Level 10.00 dBm

Gate Method
Video v

i Control

| Gate View Sweep
Time

| 7.5200 ms

= ateewStartTlme :

‘H‘ 0.000 s !

Wk | e ‘
JRAL | T

Video BW 4.7 kHz Span 500.0 kHz|
Res BW 4.7 kHz #Sweep 2.00 s (401 pts)]

= ([ ?] 5 w30 (OO0 (R

3:06:22 PM e [ 00 (¥ %

Ob6paTnTe BHMMaHWe, YTO CNEeKTP CTPOBUPOBAHHOIO CMrHana ropasgo yviie, 4emM HecTpo-
©upoBaHHoro (PucyHok 8-9). OTobpaxkaembln cnekTp naeHTnydeH YM curHany 6e3 umnynbscHom
mMoaynsauun. Ytobbl 3TO AoKa3aTb, BbIKMOYMTE MMMNYMbCHYO Mogynauuio YM curHana Ha reHe-
patope curHanos Ne1 nytem nepesofa napametpa Pulse (MMnynbc) B pexxum Off (Bbikn.).
OTobpaxaemblin CNEKTP HE N3MEHMUTCS.

Mpw ncnonb3oBaHWmM ocumnorpada npoBepbTe, YTO CTPOG pacnonoXxeH No4 UMMYbLCOM,
OPVEHTUPYSACH NO U30bpaxeHnto Ha akpaHe. CTpob AomkeH OblTb YCTaHOBMNEH NPUMEPHO
mexay 20 % u 80 % umnynbca. Npu He0OX0aUMOCTM OTPErynMpynTe ANUTENBHOCTL U 3aaep-
XKy cTpobupoBaHus. Puc. 8-11 nokasbiBaeT nsobpaxeHue Ha gucnnee ocuunnorpada, korga
CcTpob pacnonoXxeH NPaBUNbHO (HWXXHUIA rpaduk).
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N3mepeHns ¢ ncnonb3oBaHneM BPeMEHHOro CTPoGUpoBaHmsS
N3MepeHns ¢ NOMOLLbI0 CTPOGUPOBaHMUS MO BUOEOTPaKTy

LWar DencTBue MpumeyaHusn

PucyHok 8-11. N3o6paxeHne Ha gucnnee ocumnnorpacda

File Control  Setup Measure  Analyze  Ltilities Help 12:35 FPh4

e e Tt e i

!

H

tare
[1af2)

Clear
All

ooz
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M3amepeHns ¢ ncnonb3oBaHMEM BPEMEHHOTO CTPOOMPOBaHUsI
MiamepeHunsi ¢ nomoLLbio cTpobupoBanus no BrNd

N3mepeHus ¢ nomoLlbio cTpobupoBaHma no bro

Hwxe npuBegeHa npoueaypa crpobupoBaHunsg UM curHana ¢ noOMOLLbIO
cTpobuposaHusa no BrNd. Ytobbl NoAroTOBUTLCS K 3TOW NpoLeaype,
CM. criefyloLime pasgensbl:

«[lMpocmoTp pagmommnynbcHoro UM curHana»

«CoepanHeHne NpnbopoB Ans NPOBEeAEHUSI U3MEPEHUI C NCMNONb30BaAHNEM
BPEMEHHOro CTPOOGMpPOBaAHUSAY

Ons nonyvyeHuns nHcgpopmauum o NnpyHUuNe 4eNCTBUS 1 TEOPETUHECKUX
cBefeHun o ctpobuposaHum no BN cm. pasgen «Kak pabotaeT BpeMeHHoe

CcTpobupoBaHue.
LWar OencTtBue MpumeyaHus
1 BbinonHuTe cbpoc a. Haxwmute knasuwy Mode Preset Mo ymonuaHuio aHanmsaTop
HacTpoex. (C6poc pexuma). Mcnonb3yeT pPexum aHanuaaTopa
CMeKTpa v CnekTpanbHbI aHanus
co csunupoBaHunem. [Npn Heobxo-
AVMOCTM Bbl MOXETE NPOBEPUTL
(v BbIBPaTL) pPeXUM, HaXaB KHOMKY
MODE/MEAS (Pexum/nsmepeHue).
C6poc pexnma n3sMeHseT He BCe HaCTPONKM aHanusaTopa. YTtobbl Bbinon-
HWUTb NONHbIN COPOC NapameTpoB, Bblbepute NyHKTbl «BoccTaHoBneHve
napameTpoB pexuma no ymonyaHuio» n «Copoc Bxoaa v BbiXxoda» B MEHI0
«Cbpoc».
2 YctaHoBuTe a. Haxmute knasuwy FREQ
LeHTparnbHyt (YacTora).

4YacToTy u ana-
Nna3oH 4acToT.

b. B naHenu meHio ABaxabl KOCHU-
Tecb NyHkTa Center Frequency
(UeHTpanbHas yacToTa) 1 BBE-
auTte 3HavyeHune 40 MIy,.

C. [Baxpabl KOCHUTECH NYHKTa Span
(Monoca o630pa) 1 BBEANTE
3HayeHwue 500 klu.

3 YctaHoBuTte a. Haxmure knasuwy AMPTD
OMOPHbIV (AMONTUTYOA).
ypoBeHb b. B naHenu meHio aBaxabl
aHannsaropa. KocHuTech nyHkTa Ref Level
(OnopHbIN YpOBEHbL) 1 BBEANTE
3HadveHve 10 abm.
4 HacTtpowite nony- a. Haxmute knasuwy Trigger

YeHue cTpobupy-
toLero curHana

C BHELUHero Bxoaa
Tpurrepa Ha 3agHeu
naHenu.

(Tpurrep).
b. B naHenu meHio BbIGEpUTE

Bkrnagky Gate Source (UcTouHumk

cTpobupoBaHus)  Bbibepute
External 1 (BHewHu# 1).
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M3amepeHuns ¢ ncnonb3oBaHMEM BPEMEHHOTO CTPOOMpPOBaHUS
MiamepeHunsi ¢ nomoLLbio cTpobupoBanus no BrNd

Lar OencTtBue MpumeyaHusa
5 YcrtaHoBuTe MeTOA  a. BbiGepuTe Bknaaky Gate

cTpobrpoBaHus Settings (HacTtpouku

N BKINOUUTE cTpoGupoBaHuA).

cTpobuposarve. b. Kochutecb nyHkTa Gate Method

(MeTopg cTpobupoBaHusi) 1 Bbibe-
pute FFT (BMN®).

C. Bknouwnte ctpobuposaHue (Gate).

6 Buibepute a. Haxmurte knasuwy BW (Monoca Cwm. PucyHok 8-12.
MUHUManbHyto MM 4acToT).
@IS, b. B naHenu meHto kocHuTech Res

BW (Monoca nponyckaHus
cdmnbTpa MNY) n nepeseaunte
napameTp B aBTOMaTUYECKUI
pexum (Auto).

Puc. 8-12. lNMpocmoTp pe3ynbTaTtoB M3mMepeHus co cTpobuposaHnem no brd

H Input Z:50 0 IAlten: 70 48 Trig RF Burst vy Type Log Power  [1]
(e Couplng AC Comectians: O Int Praamp O#f Gate FFT & NFE: Off
Ext Gain: 0.00 9B

Freq Ret Sense, Int LNP: Not Enabied e
Augr: Auto

Scale/Div 12 d8 Ref Level 10.00 dBm

Center 40.0000 MHz ) Video BW 4.7 kHz
Res BW 4.7 kHz

Nonoca paspelueHns onpegenseT NpoaoMKUTENbHOCTL aHanu3a. Pasgenute 1,83 Ha 4 mc
ansa pacveta MuHuManeHon MM ®rY. OnvtensHOCTb MMMyNbCca B JaHHOM cryvyae cocTaBnseT
4 mc, noatomy MrHumMmansHas M OrY pasHa 458 Ny. B gaHHoOM criyyae B ¢Bs3un € y30cTbio [111
&MY no3sonbTe aHanuaaTopy Beibpath MM OMNY ¢ ydeToM TEKYLLUX HACTPOEK (ananasoHa
yactorT). [NpoBepbTe, 4ToOLI MM ®MNY npeBbiwana 3Ha4veHne 458 I'u. MocmoTpuTe, kak OyaeT
MeHATbCA dopma curHana npu nameHeHmm MM oMY ot 1 kMu go 300 Iy,

Ecnu TpebyeTcsa 3agepkka curHana Tpurrepa, ucnonbaynte dyHkumio Trig
Delay (3apepxka Tpurrepa) B meHto Trigger (Tpurrep). YcTtaHoBuTe
HebonblUylo 3afepXKy Tpurrepa, YToObl NPeAoCTaBUTb UCTbITbIBAEMOMY
npubopy Bpems Ansa crabunusaumm.
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AHanusaTopsbl curHanos Keysight cepum X
PykoBoacTBO no akcnnyatauum

9  WN3amepeHus curHanoB undpoBoun CBA3N

AHanusaTtop faeT BO3MOXHOCTb ObICTPO BbINOMHATE MHOrOKpaTHbIE 3amepbl
MOLLIHOCTM curHana uuncpoBoin cesa3m bnarogaps BO3MOXHOCTU BbINOSNHATb
3aMep MOLLHOCTM B aBTOMaTM3MPOBaHHOM PEXMME MO HaXaTuo OAHOW KHOMKM,
ncnonb3ys npeaycraHoBreHHble opMaTbl Ha OCHOBE CTaHOapToB. ABTOMa-
TUYECKNE N3MEPEHUS TaKKE BKIMIOYAKOT BO3MOXHOCTb MPOBEPKN NMPOXOXKAEHUS
curHana, Yto obecneumBaeT OONOMHUTENBHOE NOBLILWEHWNE NPON3BOAUTESb-
HOCTW Npy TECTUPOBAHMWM.

B aTon rmaBe npmBoAATCA NpUMeEpPbI CrieayoLWwmx NsMepeHuii:

— W3mepeHunsa MoLHOCTM B KaHane

— W3amepeHus 3aHMMaeMon Nonockl NPonyckaHna

— W3mepeHusa molHocTn B cocegHem kaHane (ACP)

— W3amepeHuns gononHswLen nHTerpansHon gyHkumn pacnpegenenus (CCDF)
— W3mepeHusa MoLHOCTM nMmnynbca

— W3mepeHusa napasnTHbIX COCTaBNSAOLLMX

— W3mepeHusa no cnekTpansHOW Macke curHana

— |/|3MepeHVIFI B peXmnmMme CBUnmMpoBaHuUA no Crnncky

l/Ismepeva MOLHOCTHU B KaHare

B naHHOM pa3gene obbAcHAETCS, kak MPOBOANTL U3MEPEHMS MOLLHOCTY B KaHane
Ha mobunbHon ctaHumn W-CDMA (3GPP). N'eHepaTop CMrHanoB UCMONb3yeTcs Kak
amynaTop 6a3oBov cTaHUMW. [aHHbIN TECT M3MepsieT cymmMapHyto PY-mowHocTb

B kaHane. PesynbTtatbl oToBpaxatoTcs rpacpmyecky, a Takke B BUAE 3HaYEHUI
CyMMapHon MoLLHOCTU (AB) 1 cnekTpanbHOW NANOTHOCTU MOLLHOCTKM (ABMm/TL).

Lar OencTtBue MpumeyaHus
1 BeinonHute cbpoc a. YcraHoBuTe pexum W-CDMA.
HacTpoek

b. YcraHosute yactoty 1,920 ITw.

C. YcTaHoBWUTE aMmnnuTyay
B 3HavyeHune —20 abm.
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Vi3amepeHunst curHanos LMpoBOW CBA3N
N3mepeHns MOLLHOCTU B KaHane

Lar OencTtBue MpumeyaHusa

2 MogkntounTte PY-BbIXOA NCTOYHKMKA K PY-BXo4y aHanuaaTopa, kak nokasaHo Ha pUCYHKe.

PY Bbixog

FeHepaTop curHana

AN VAT st b 2t e b [y

P4 Bxon

AHanusaTop CUrHanos

3 BeinonnuTe cbpoc a. Haxmute knasuwy Mode Preset
HaCTpoek aHanuaaTopa. (C6poc pexuma).

C6poc pexnma U3MeHsieT He Bce HacTpoWku aHanmsaTopa. YUTtobbl
BbINOSMHWTL MOMHbIN cBpoc napaMeTpoB, Bbibepute NyHKTbI «BoccTa-
HOBJIEHWE NapamMeTPOB pexuma no ymonyaHuto» n «Copoc Bxoga

1 Bbixoda» B MeHt «CBpocy.

4 Beibepute pexunm a. Haxmute knasuwy MODE/ Mo ymon4aHuo aHanusaTtop
n B1AO U3MepeHus. MEAS (Pexxum/usmepenue). 1cnornb3yeT peXxum aHanusaropa

cneKkTpa v cnekTparnbHbIA aHanm3
€O cBunupoBaHneM. Ecnun HyxHo,
Bbl MOXXETE NPOBEPUTb N n3me-
HUTb PEXMM, HaXNMas KnaBuLly
C. Bbibepute Channel Power MODE/MEAS (Pexum/nsmepeHue).

(MowHoCTb B KaHane)

B cTONOLE N3MEpPEHU.

b. BbibepuTe Spectrum Analyzer
(AHanusaTtop cnekTpa)
B CTONGUE PEXMMOB.

d. Haxmute OK B HWXHen YyacTu

3KpaHa.
5 YctaHoBuTe cTaHOapT  a. HaxmuTe knasuily MEAS
pagMocBa3n 1 TUn SETUP (HacTtpouka
CcTaHuuw. M3MepeHuns).

b. B naHenu meHio BbIGepuTe
Meas Standard (CtaHgapTt
M3MepeHus).

Cc. KocHuTtech nyHkTa Radio Std
Presets (Copoc HacTpoek
CTaHpapTa paguoCBA3M)

1 nocrnegoBaTenbHO BbibepuTe
B Tabnuue Cellular, 3GPP
W-CDMA, MS (CotoBbiii, 3GPP
W-CDMA, MobunbHasi ctaHums).

133 AnanusaTtopsbl curHanos Keysight cepun X. Pexxum aHanusa cnektpa — PykoBOACTBO [0 SKCnIyaTauum



Vi3amepeHunst curHanos LMpoBOW CBA3N
N3mepeHns MOLLHOCTU B KaHane

Lar OencTtBue MpumeyaHusa
d. HaxmuTte OK B HMXHEN YacTu
3KpaHa.
6 YKaxuTe LeHTpasib- a. Haxwmute knasnwy FREQ Pesynbtat namepeHms MOLLHOCTH

HYlO YacToTy.

(YacTora).

b. B naHenu meHio asaxabl
KocHuTecb nyHkTa Center
Frequency (LUeHTpanbHas
yacroTa) 1 BBeguTe
3HayeHue 1,92 I'Tu.

B KaHare JOJPKEH BbIrnsageTb,
Kak Ha PucyHke 9-1.

KEYSIGHT
L (€w)

Input: RF
Coupling: AC
Ext Gain: 0.00 dB

Scale/Div 10.0 dB

Center 1.92 GHz
#Res BW 240.00 kHz

Total Channel Power

Total Power Spectral Density

PurcyHok 9-1. Pe3ynbTaTbl USMEPEHUS] MOLLHOCTM B KaHase

Input Z: 50 Q Atten: 10 dB
Corrections: Off Int Preamp: Off
'Freq Ref: Sense, Int |LNP: Not Enabled
Align: Auto

#PNO: Fast
#IF Gain: Low
NFE: Off

Trig: Free Run
Gate: Off

Ref Value -30.00 dBm

Video BW 2.4000 MHz"

-20.89 dBm / 5.00 MHz

-87.88 dBm/Hz

=1 M ? e

Frequency

enter Frequency %
| 1.920000000 GHz
‘Span

7.5000 MHz
{CF Step 1

750.000 kHz

Auto
Man

_‘ Freq Offset
OHz ‘

Center Freq: 1.920000000 GHz
Avg|Hold:>10/10
Radio Std: WCDMA, BTS

#Sweep Time 1.00 ms (1001 pts)

Ha gncnnee nosBnsATCA OKHO TPACChl U TEKCTOBOE OKHO, NMOKasbiBakoLwmne abCconoTHY MOLLHOCTb
N ee cpefHne 3Ha4YeHUs CrekTpanbHOW NAIOTHOCTU MOLLHOCTH, NpeBbiwatowme 5 Mry. Ans nameHeHus
napameTpoB naMepeHus Haxmute kHonky MEAS SETUP (Hactpoika namepeHus).
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Vi3amepeHunst curHanos LMpoBOW CBA3N
M3amepeHns 3aHnmMaemon nonocsl

N3mepeHns 3aHMMaemoln nonochl

B pnaHHOM pasgene onucaHo, kak NpoOBOAUTL U3MEPEHNE 3aHUMaeMOol NONoChI
ans mobunbHo ctaHumm W-CDMA (3GPP). 'eHepaTop curHanoB Mcnosb3yeTcst
kak amynsitop 6asoBoi ctaHumu. Nprubop n3amMepsieT MOLLHOCTL B Npeaenax
Monockl 1 3aTeM paccuuTbiBaeT nomnocy, cogepxatuyto 99,0 % moliHocTw.

War DenicTBue MpumevaHusn
1 BoeinonHute copoc a. YcraHosute pexum W-CDMA.
HaCcTpoek. b. YcraHosute yacToTy 1,920 Mw,.

C. YcraHoBuTE amnnuTyay
B 3Ha4yeHune —20 pbm.

2 Mopkntounte PY-BbIXOA MCTOYHMKA K PY-Bxoay aHanu3aTopa, Kak NoKa3aHo Ha PUCYHKE.
w [ et - Juie e - - 4 g
08 J@ ([~ ]
’ 18 35958 ggg i oc_-
] < 9 —Hﬂu*’" CEEEe8  pysuxon
& B @a 2 ) 289 |
. £ o e euer

FeHepaTop curHana

AN NETRTT it Gt b o Bt Teve st A

AHanusaTop CUrHanoe

3 BbinonHuTe cbpoc a. Haxmure knaBuwy Mode
HaCTpoOekK Preset (Copoc pexuma).
aHanusaTopa.

C6poc pexnma n3mMeHsieT He BCce HacTpoWKu aHanmaartopa. Ytobbl
BbINOMHWUTL NOJHBIA COpOC NapaMeTpoB., BeibepuTe NyHKThI «BoccTaHoB-
neHve NnapaMeTpoB pexuma no ymonyaHuio» n «Copoc Bxoaa v BbIxoaa»
B MeHto «CBpocy.
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Vi3amepeHunst curHanos LMpoBOW CBA3N
M3amepeHns 3aHnmMaemon nonocsl

Lar OencTtBue

MpumeyaHusn

BbibepuTe pexum a.
W BUA N3MEpPEHMS.

HaxmuTe knasmwy MODE/
MEAS (Pexxum/nsamepeHwue).

b. BbiGepute Spectrum
Analyzer (AHanusatop
crnekTpa) B ctonbue pexnmoB.

C. Bbibepute Channel Power
(MowHoCTL B KaHane)
B cTONGUE U3MEpPEHUN.

d. Haxmute OK B HWKHen yacTtu
3KpaHa.

Mo ymonuaHuio aHanusaTop ncno-
Nb3yeT pexum aHanuaartopa
cnekTpa v cnekTpanbHbIi aHanma
CO cBunMpoBaHueM. Ecnun HyxHo,
Bbl MOXETE NPOBEPUTL UNN U3Me-
HUTb PEXUM, HaXMMas KnaBuLly
MODE/MEAS (Pexunm/nameperue).

5

YcTaHoBUTE CTaH- a.
JapT paguocesan
M TUN CTaHLMN.

HaxmuTe knasmwy MEAS
SETUP (HacTtpoika
M3mepeHun).

b. B naHenu meHto BbiGepute
Meas Standard (CtangapTt
n3mMepeHus).

Cc. KocHuTtech nyHkTa Radio Std
Presets (Copoc HacTpoek
cTaHaapTa paguocBA3N)

1 nocnegosBaTternbHO BbibepuTe
B Tabnuue Cellular, 3GPP

W-CDMA, MS (CoToBbin, 3GPP
W-CDMA, MobGunbHasi ctaHums).

d. HaxmuTte OK B HWXHEN yacTu
3KpaHa.

6

YKaxuTe LeHTpa- a.
NbHYI0 YacToTy.

Haxmute knasuwy FREQ
(YacTorTa).

b. B naHenu meHio aBaxabl
KocHuTecb nyHkTa Center
Frequency (UeHTpanbHas
yacToTa) 1 BBEAUTE
3Ha4YeHne

PesynbTat namepeHus saHnva-
€MOW NOoriochl AOIMKEH BbIrMAAeTb,
Kak Ha PucyHke 9-2.
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Vi3amepeHunst curHanos LMpoBOW CBA3N
M3amepeHns 3aHnmMaemon nonocsl

LWar

OencTtBue

MpumeyaHusn

PucyHok 9-2. PesynbTaTbl U3MepeHuns 3aHMMaeMon nonock!

+

KEYSIGHT _Input: RF
L Coupling: AC

Scale/Div 10.0 dB

Center 1.92 GHz
|#Res BW 30.000 kHz

Occupied Bandwidth

Input Z: 50 O

Corrections: Off
\Freq Ref: Sense, Int (LNP: Not Enabled

Align: Auto

4.1660 MHz

Transmit Freq Error
x dB Bandwidth

D G Ml ? Fiean

AHanusaTtopsl curHanos Keysight cepum X. Pexum aHanusa cnektpa — PykOBOACTBO MO SKCMyaTaumm

Atten: 10 dB
Int Preamp: Off

Trig: Free Run
Gate: Off

Ref Value -20.00 dBm

Video BW 300.00 kHz*

1.334 kHz
4.676 MHz

#F Gain: Low
NFE: Off

Total Power

OBW Power
x dB

Center Freq: 1.920000000 GHz
\Avg|Hold:>10/10
Radio Std: WCDMA, BTS

Span 10 MHZ
#Sweep Time 32.6 ms (1001 pts

-20.9 dBm

99.00 %
-26.00 dB



Vi3amepeHunst curHanos LMpoBOW CBA3N
il3mepeHnst MOLHOCTK B coceagHeM kaHane (ACP)

CoBeTbl Mo YCTPaHEHUIO HeMnosaaok

JTio6oe nckaxxeHne, Hanpumep, rAPMOHUKU U UHTEPMOOYNAUUS, reHepupyeT
HexxenaTenbHYH MOLLHOCTb BHE 3aaHHOW MOOChl NPOMYCKaHMsI.

lMneun cnekTpa € KaXxXaon M3 ero CTOPOH NO3BOMSOT CyauTb 006 NCKaXeHUK
crekTpa v uHTepmMoaynaunn. 3akpyrneHme unm nepekoc Nnockom BepLUNHbI MOTyT
03Ha4vaTb Npobnemsl ¢ popmor punbTpa.

N3mepeHna mowHocTn B cocegHem kaHarne (ACP)

MowHocTb B cocegHeMm kaHane (ACP) Ha3biBaeTcs Takke KO3 ULMEHTOM
MOLLIHOCTU B cocegHeM KaHane (ACPR) nnu koadduLMEHTOM YTEYKM B COCEOHEM
kanane (ACLR). B atom gokymeHTe ncnonbsyetca ACP.

ACP cnyxuT ons namepeHus CyMMapHoO MOLLHOCTM (CpeaHeKkBagpaTuyHOro
HanpsPKeHWs) B YCTAHOBIIEHHOM KaHane v A0 WeCTu nap 4actoT CMeLeHus
(kaHanoB). Pe3ynbTaTbl M3MepeHUsa NPeaoCTaBnaoT cBegeHUSA 0 ko3 duLneHTax
MOLLHOCTEN cMeLLeHns (KaHamnoB) OTHOCUTENbHO MOLLHOCT B OCHOBHOM KaHare.

B cnegytowwem npumepe nokasaHo, kak npoBoauTb namepeHus ACP Ha 6a3oson
ctaHumm W-CDMA, nepepatowien curHan Ha 1,96 Ty, MNeHepaTtop curHanos Mcnosnb-
3yeTcs Kak aMmynsaTop 6a3oBoy CTaHUMM.

LWar DencTBue MpumeyvaHusa
1 BbinonHute cbpoc a. YcTaHOBUTE pexunm

HacTpoekK W-CDMA.

aHanusatopa b. YcraHosute yacrtoty

1,920 Iy,

C. YcraHoBuTe amnnutygy
B 3HayeHue —20 pbm.

2 T[Mogkntounte PY-BbIXOO UCTOYHMKA K PY-BXoaoy aHanu3aTopa, Kak nokasaHo Ha PUCYHKe.

PY Bbix0oq

FeHepaTop curHana

AN AT bt b 2 Bt Tt et 1w

AHanusaTtop CUrHanos
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Vi3amepeHunst curHanos LMpoBOW CBA3N
il3mepeHnst MOLHOCTK B coceagHeM kaHane (ACP)

LWar DencTBue MpumeyaHusn
3 BbinonHuTe cbpoc a. Haxwmute knasuwy Mode Preset

HacTpoek (Copoc pexuma).

aHanusaTopa.

C6poc pexnma nsmeHseT He BCe HAaCTPOWNKM aHanuaaTopa. YTobbl
BbINOSHWTL MOMHbIN cOpoc NnapaMeTpoB, Beibepute NyHKTbl «BoccTaHoB-
NeHve napaMeTpoB pexrma no ymonyaHuto» n « Copoc Bxoaa u BbIXxoga»
B MeHto «CBpocy.

4  Bblbepute a. Haxmwure knasmiwy MODE/ o ymon4yaHuto aHanmsatop
pexvm 1 Bng MEAS (Pexxum/namepeHue). ncrnonb3yeT pexum aHanuaartopa
N3MepEeHNI. b. Buibepute Spectrum Analyzer CreKTpa v crneKkTpasnbHbI aHanu3

CO cBunmnpoBaHnem. Ecnu HYXHO,
Bbl MOXeTe NpoBEPUTb NN N3Me-
HUTb PEXNM, HaXXnmMmasa Knasuily

¢. Buibepute Channel Power MODE/MEAS (Pexvm/1amepeHue).
(MowHoCTbL B KaHane)

B CTONOLUE N3MEepeHn.
d. Haxxmmute OK B HW)KHEN YacTn

(AHanusaTop cnekrtpa)
B cTON6LE PEXUMOB.

3KpaHa.
5 YcTtaHoBMUTE CTaH- a. Haxmute knaBsmwy MEAS SETUP
AapT pagmocBasn (Hactpoiika nsmepeHus).
N TN cTaHuun. b. B naHenu meHio Bbibepute Meas

Standard (CtaHgapT namepeHusi).

c. KocHutecb nyHkTa Radio Std
Presets (Copoc HacTpoek
cTaHAapTa pagauocBA3N)

1 nocrnefoBaTenbHO BbibepuTe

B Tabnuue Cellular, 3GPP
W-CDMA, BTS (CoToBbiH,

3GPP W-CDMA, basoBas ctaHuus

d. Haxmute OK B HUXHEN YacTtu

3KpaHa.

6  YkaxuTe ueHTpa- a. Haxmute knasuwy FREQ PesynbTtat namepexusa ACP
NBHYIO YacToTy. (YacroTa). OOJKEH BbIrMsaeTb,
b. B nmaHenu meHio aBaxabl kak Ha PucyHke 9-3.

KocHuTecb nyHkTa Center
Frequency (LleHTpanbHas
yacTtoTa) 1 BBeguTe
3Ha4veHune 1,92 I'Ty,.

139 AHanusaTtopsl curHanos Keysight cepum X. Pexum aHanusa cnektpa — PykOBOACTBO MO SKCMyaTaumm



Vi3amepeHunst curHanos LMpoBOW CBA3N
il3mepeHnst MOLHOCTK B coceagHeM kaHane (ACP)

LWar DencTBue MpumeyaHusn
7 OnTnMmusnpymnte a. Haxmute knasuwy AMPTD OTa HacTpoviKa 3awmaeT
HaCTPOWKM (AMnnutyna). OT Neperpy3ok BXOOHOro cuMrHana,
ocnabneHus. c. B naHenu meHio BbibepuTe HO 3Ha4eHus1 ocnabneHuns Bxoa-
nyHkTa Attenuation HOrO aTTeHioaTopa 1 OMopPHOTo
(Ocna6nenue). YPOBHS, YCTaHaBNMBaeMbIE eN,
. He 0653aTenbHO SABMAKTCSA ONTU-
d. KOCHV.'Ter. nyHkra Adjust @tten MarnbHbIMW NS AUHAMUYECKOro
for Min Clipping (HacTpo#ka [ManasoHa N3MepeHus.
ocnabneHua gns MUHUMK-
3auum oBpeskm). [nsa ynyyweHns NOBTOPSIEMOCTH
N3MepeHNs1 yBENMYbTE BPeEMS
CBUMNUPOBaHUS, YTOObI CrnaguTb
Tpaccy (Heobxoaumo BbiOpaThb
OETEKTOp CPedHUX 3HAYEHUI).
Ecnun noBTOpsSieMOCTb N3MepeHus
He Tak BakHa, Bpemsi CBUNUpo-
BaHUS MOXXHO YMEHbLUMWTD.
8  [lna ysenuyeHus a. HaxmuTe knaeuwy MEAS
AVHaMU4eCcKoro SETUP (HacTtpoiika
AvanasoHa MOXHO n3mepeHusn).
ncnorne3osatb b. Ha nanenu meHio BbIGepuTe
Koppekumto Lyma Bknagky Ad vanced
(Noise Correction), (QlononHUTeNBLHO).
4YTOObI MCKMOUNTD
C. Bkntounte (On) koppekumto

AobaBneHHyo
MOLLHOCTb pe3ynb-

wyma (Noise Correction).

TaToB COBCTBEHHbIX
LLIYMOB.

PucyHok 9-3. Nameperunsa ACP Ha W-CDMA curHane 6a3oBon cTaHLmu
Phase Noise Opt
| Best Wide-Offset

Meas Setup Y| -, . "
\nput: RF ‘
Coupling: AC

Ext Gain: 0.00 dB

KEYSIGHT
)

Input Z: 50 O Atten: 14 dB
Cormections: Off Int Preamp: Off
Freq Ref: Sense, Int LNP: Not Enabled
Align: Auto

PNO: Best Wide
IF Gain: Low
NFE: Off

Noise Corr: On

Trig: Free Run
Gate: Off

Center Freq: 1.920000000 GHz
Avg|Hold:>10/10
Radio Std: WCDMA, BTS

Reference

Meas

Ref Value -15.00 dBm Standard

Scale/Div 10.0 dB

Global

Center 1.92 GHz #Video BW 1.0000 MHz"

|#Res BW 100 kHz

Metrics o

Span 24.68 MHz|
#Sweep Time 29.0 ms (1001 pts)|

Total Car Pwr | -11.115 dBm/3.840MHz
Total PSD —

Lower Upper

Ref Carrier

dBm | Car# Filter
-11.12 1/ON

-11.12 1/ON

ACP
Integ BW dBc | dBm
3.840 MHz| -74.27 -85.38
3.840 MHz -74.00| -85.12

Ref Carrier ACP
dBm | Car# | dBc @ dBm
-11.12 1 -73.98| -85.10
-11.12 1) -74.27| -85.38

Offs Freq
5.000 MHz
10.00 MHz

Sep 08, 20 | 3
11:58:46 AM | |mea) (Y

wx
B

RO~ m?
[1Be BepTuKanbHble Genble NMHUM B LIeHTPe 3KpaHa 0603HavaloT orpaHu4eHme nosockl nponyc-
KaHWs LeHTparnbHOro namepsiemoro kaHana. CmelleHuns 4actoT, 06beanHEHHbIE NONOChI

NPOoNyCKaHNSA KaHanoB N HAaCTPOMKM Ananas3oHa 4acToT MOXHO M3MEHSATh.
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Vi3amepeHunst curHanos LMpoBOW CBA3N
il3mepeHnst MOLHOCTK B coceagHeM kaHane (ACP)

LWar DencTBue MpumeyaHusn

CwmeweHusa A n B 3agaHbl cocegHummn napamu 6enbix NUHUA; B gaHHoM cnydae 5 MMy n 10 MMy
OT LiEHTpanbHOM 4YacTOTbl COOTBETCTBEHHO.

OnpenenuTe HOBYlO  a. Buibepute Bknagky Settings TpeTbsa Napa 4acToT CMeLLe-

(TpeTbto) napy (HacTpoikm). HUg cmelleHa Ha 15,0 MMy

4YacTOT CMELLEHUS. b. KocHuTech nyHkTa OT UeHTpansHON 4YacToThl
Carr/Offset/Limits Config (BHELLHAA Napa cmeLueHns),
(KoHdmrypauus Kak nokasaHo Ha PucyHke 9-4.
Hecywei/cmeLyeHms/ JocTynHbl ewe Tpu napsbl
orpaHuueHui) yacTot cmeleHns (D, En F).

c. B neBom ctonbue Configuration
(KoHdbumrypauwms) kocHuTecb
nyHkTta Offset (CmelwieHne).

d. B Tabnuue HacTpoek cMeLLeHNs!
(Offset) yctaHoBuTe donaxok C
n namenute Offset Freq (HYacToTta
cmMelleHus) Ha 15 M.

€. 3akpoiiTe 3Ty CTpaHuLYy, KOCHYB-
Wwncb nuktTorpamMmbl Close>
B BEPXHEM MPaBOM Yrny.
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Vi3amepeHunst curHanos LMpoBOW CBA3N
il3mepeHnst MOLHOCTK B coceagHeM kaHane (ACP)

LWar

DencTBue

MpumeyaHusn

PucyHok 9-4. HacTpoiika HecyLen/cMmeLLeHns/orpaHmyeHmni

Configuration

Carrier
=

Limits

Offset

Ref Value -15.00 dBm

i
Center 1.92 GHz

Offset FreqDefine  genter to Genter

Enabled Offset Freq Integ BW

5.00000 MHz 3.84000 MHz

10.0000 MHz 3.84000 MHz

15.0000 MHz

0Hz

3.84000 MHz

0OHz 3.84000 MHz

3.84000 MHz

l’ Sep 08, 2015

11:58:46 AM

3.84000 MHz

Offset Side
Both
Both

Both

Both

Both

Both

Meas Setup

&

{ AvglHold Number

| Reference

Meas
| Standard

| Meas Setup
umm: ble

Auto Couple

Method Filter Alpha

RRC Weighted 0.22

Meas Preset

RRC Weighted 0.22

RRC Weighted 022

RRC Weighted 022
RRC Weighted 0.22

RRC Weighted 0.22

KEYSIGHT
)

Input: RF
Coupling: A
Ext Gain: 0.00 dB

|Center 1.92 GHz
#Res BW 100 kHz

Metrics o

Total Car Pwr
Total PSD

-11.142 dBm/!

Input Z: 50 O Atten: 14 dB
Cormrections: Off Int Preamp: Off
Freq Ref: Sense, Int LNP: Not Enabled
Align: Auto

Trig: Free Run
Gate: Off

Ref Value -15.00 dBm

R
-744 dBc

#Video BW 1.0000 MHz*

Lower

ACP Ref Carrier

PNO: Best Wide
IF Gain: Low

NFE: Off

Fo) v

Avg]HoId Number

Meas Setup

Center Freq: 1.920000000 GHz
Avg|Hold:>10/10
Radio Std: WCDMA, BTS

Noise Corr: On

Upper

ACP

Reference

Meas
Standard

Advanced

Span 34.68 MHZ |
#Sweep Time 29.0 ms (1001 pts

Off

I < Meas Setup T

Summary Table
Auto Couple

Ref Carrier

Offs Freq

5.000 MHz
10.00 MHz
15.00 MHz

Integ BW dBc dBm

3.840 MHz | -74.44 -85.55
3.840 MHz | -73.39| -84.50
3.840 MHz -73.17 -84.28

dBm | Car#
1114 1
-1 1
-11.11 1

0 | Sep 08,2015
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11:58:46 AM

dBc | dBm
-73.83| -84.94
-73.20 -84.31
-73.14| -84.25

dBm | Car# Filter
1114
-11.14
1114

1/ON
1/ON
1/ON
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Vi3amepeHunst curHanos LMpoBOW CBA3N
il3mepeHnst MOLHOCTK B coceagHeM kaHane (ACP)

LWar

DencTBue

MpumeyaHusn

10

YcTaHOBUTE OrpaHu- a.

YeHna TeCTnpoBaHUA
CuUrHana ana Kaxkaoro b
cMelleHunA.

BbibepuTe Bknagky Settings
(HacTtpoiiku).

. KocHuTechk nyHkTa

Carr/Offset/Limits Config
(KoHdpurypauus
Hecyuwen/cmeweHns/
orpaHu4eHun).

. B neBom ctonbue Configuration

(KoHdburypauums) kocH1TeCb
nyHkTa Limits (OrpaHuyeHuns).

. B Tabnuue HacTpoek orpaHu-

yeHun (Limits) namenure
3HayeHue Rel Limit (Car)
(OTHOCUTENBbHOE OrpaHuYeHue
(Hecywan)) Ha -55 ab.

. \ameHnTe 3HaveHne cmeLLeHns

B Rel Limit (Car) (OTHocuTenb-
HOe orpaHuyeHue (Hecyluas))
Ha -75 pb.

N3meHnTe 3HayeHne cmeLLeHns
¢ Rel Limit (Car) (OTHOCUTENb-
HOe orpaHuyeHue (Hecyluas))
Ha -60 ob.

. 3akponTe 3Ty CTpaHuuy,

KOCHYBLUUCb MWKTOrpaMMbl
Close> B BEpXHEM NpaBoMm yrny.

Cwm. PucyHok 9-5.

11

Bkntounte
TecTupoBaHue
npeaenos.

B naHenu meHio BktouuTe
Limit Test (TectupoBaHue
npenenos).

Ha PucyHke 9-6 obpatute
BHMMaHWe, YTo cmeLleHna An C
npoLunu, a cmeweHne B — Her.
YPOBHU MOLLHOCTU, KOTOPbIE
NPEBbLILLAKT YCTAHOBIIEHHOE
3HayeHue —75 ob ans cmellenusa
B, He npoxoasaT npoBepky. [ucTo-
rpamMma CMELLEHUIN U CBA3AHHbIE
3Ha4YeHUs1 YPOBHEWN MOLLHOCTH
OKpalleHbl B KpacHbIM LBET,
4yTOGbI ObINO YOOBHO onpenensTb
cbon. OrpaHMYeHnsi CMeLLIEHMS
nokasaHbl MYHKTUPOM.
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Vi3amepeHunst curHanos LMpoBOW CBA3N
il3mepeHnst MOLHOCTK B coceagHeM kaHane (ACP)

LWar DencTBue MpumeyaHusn

PucyHok 9-6. HacTpoiika orpaHnyeHun cMmeLleHus

Meas Setup
KEYSIGHT Input Z: 50 O Atten: 14 dB Trig: Free Run PNO: Best Wide Center Freq: 1.920000000 GHz
- Al

Corrections: Off Int Preamp: Off Gate: OFf IF Gain: Low AvglHold:>10/10 {Avg|Hold Number
Freq Ref: Sense, Int LNP: Not Enabled NFE: Off Radio Std: WCDMA, BTS 10
Align: Auto Noise Corr: On

Tt i veraging | Reference
i On
Off Meas
i s Standard
e e | Average Mode
B . | T — | Exponential ¥ | Advanced
i |Meas Method 1 o
| Integration BW

(CamOfsetLimits ]
Config .

Ref Value -15.00 dBm

est

- On
Center 1.92 GHz #Video BW 1.0000 MHz* Span 34.68 MH: o
| #Res BW 100 kHz

#Sweep Time 29.0 ms (1001 pts) Meas Setup
Metrics v Summary Table

Auto Couple

Total Car Pwr | -11.110 dBm/3.840MHz
Total PSD

Lower Upper
ACP Ref Carrier ACP

Offs Freq Integ BW dBc | dBm dBm | Car# | dBc | dBm

5.000MHz, 3.840 MHz -74.05 -85.16 -11.11 1 -7403| -85.14 -1 1 0N

10.00 MHz| 3.840 MHz -73.31| -84.42 -1 1 -73.64 -84.75 -11.11 1 0ON

15.00 MHz  3.840 MHz| -73.89 -85.00 1111 1 -73.92| -85.03 1M1 1 0ON

Ref Carrier
dBm | Car# | Filter

.= r) (‘33 - ? Sep 08, 2015

11:58:46 AM

HOBTOpFIeMOCTb M3MepeHVIIZ MOXHO YBEJIMYUTb NyTEM yBEeJIN4YEeHUA
BpeEMEHN CBUNMNPOBaHUA.
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M3mepeHne curHanos LMdpoBoOW CBA3U
M3mepeHus nHTerpansHon dpyHkuun pacnpegenerms (CCDF)

N3mepeHus nHterpansHon oyHkumm pacnpegenerHnsa (CCDF)

KpuBasi nHTerpanbHon pyHkumm pacnpegenexus (CCDF) xapakTtepusyeT curHan
nyTem npegocTaBneHns MHAopMaLMmn O TOM, CKOSIbKO BPEMEHU CUTHAN NPOBOANT
Ha 3aJaHHOM YpPOBHE MOLLHOCTU UMK Hag HUM. [TpoLeHTHOe OTHOLLEHNE HaxoauTcs
Ha BepTuKanbHOM OCU, @ MOLHOCTL (B AB) — Ha ropm3oHTanbHoM.

Bce curnansl CDMA, B yacTtHocTu curHanbl W-CDMA, xapaKkTepu3ytoTcsi BbICOKOM
NMMKOBOW MOLLIHOCTbH, KOTOpasi BO3HMKAET He YacTo. BaxHo, 4Tobbl 3Ta nMkoBas
MOLLIHOCTb COXpaHsinacbh, MHa4e oTaerbHble KaHarbl AaHHbLIX He ByayT NpMHMMAaTbLCS
OOIMKHbIM 06pa3oM. Cnuwkom 605bLIoe KONMYECTBO NUKOBbLIX 3HAYEHNIN CUrHarNoB
MOXET TaKkKe NPUBECTU K KMCKaXKeHWUto cnekTpay. Ecnu cuctema CDMA 6onbLuyto
yacTb BpeMeHu paboTaeT npaBUIbHO U OTKa3bl MPOUCXOAAT TONbKO BPEMS OT Bpe-
MEHMU, 3TO MOXET ObITb BbI3BAHO KOMMpPECCUen CUrHanos ¢ 60MbLIMM NMUKOBbLIM
3Ha4YeHnemM.

B npuBegeHHOM npumepe nokasaHo, kak nameputs CCDF no curHany W-CDMA,
nepenasaemomy Ha 1,96 'Tu. MeHepaTop curHanoB NCNOMbL3YEeTCsA Kak aMynaTop
6asoBown cTaHumW.

War DencTtBUue MpumeyvaHusa
1 Hactponte a. HacTpoiite curHan HUCXoOALLEero
reHepaTop CUrHasnos. kaHana ceasm W-CDMA.
YctaHosuTte yacTtoty 1,920 Iy,
YcTaHoBUTE aMnnuTyay B 3Ha-
yeHne —10 abm.
2 [Mopknounte PY-BbIXOQ UCTOYHMKA K PY-BXxoay aHanmnsaTtopa, Kak NokaszaHo Ha PUCYHKe.
PY Bbixoa
lFeHepaTop curHana
AN ATt Gt b Bt T oA
PY Bxon
AuanusaTop CUrHanoe
3 BbinonHute cbpoc a. Haxwmute knasuwy Mode Preset
HacTpoekK (Cbpoc pexuma).
aHanusartopa.
C6poc pexunma usmeHsieT He BCe HAaCTPOWKM aHanu3atopa. Ytobbl Bbinon-
HUTb NONHbIA COPOC NapaMeTpoB, BbibepuTe NyHKTLI «BoccTaHoBNEHNE
napaMeTpoB pexuma no ymonyaHmo» n «Cépoc Bxoga u BbIxoga» B MEHHO
«Cbpoc».
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M3mepeHusa curHanos LMdpoBOA CBA3N
M3mepeHus nHterpansHon dpyHkuumn pacnpegenerms (CCDF)

4  Bblbepute
PEXUM U BUL
N3MepeHus.

a.

b.

Haxmute knaBuwy Mode/Meas

(Pexxum/namepeHnue).

Bbibepute Spectrum Analyzer

(AHanusaTtop cnekTpa)
B CcTONOLE PEXNMOB.

Bbibepute Power Stat CCDF
(Moka3aTenb MOLWHOCTH

(CCDF)) B cTon6ue namepeHui.

Haxmute OK B HUXHEN YacTu
3KpaHa.

Mo ymon4aHuto aHanusaTtop
MCMonb3yeT PeXum aHanuaaTopa
CMeKTpa v CneKkTpanbHbI aHanus
CO cBUNMpoBaHneM. Ecnn HyxHo,
Bbl MOXeTe NpOoBEPUTL UNKN n3me-
HUTb PEXUM, HaXXMMas Knasuwly
MODE/MEAS (Pexum/nsmepexue).

5 YcrtaHoBuTe cTaH-
[apT paanocBsaun
N TUN CTaHuun.

HaxmuTe knasmwy MEAS
SETUP (HacTtpoika
M3mepeHun).

B naHenn meHio Bbibepute
Meas Standard (CtaHgapTt
M3mepeHus).

KocHutechb nyHkTa Radio Std
Presets (Copoc HacTpoek
cTaHgapTa paguocBAa3n)

1 nocrenoBaTenbHO
BbiOepuTe B Tabnuue
Cellular, 3GPP W-CDMA,
BTS (CotoBbii, 3GPP
W-CDMA, ba3zoBasi cTaHUus).

Haxmnte OK B HUXHEN YacTun
3KpaHa.

6  Ykaxute
LeHTpanbHYyH
4yacToTy.

Haxmute knasuwy FREQ
(YacTorTa).

B naHenu meHto asaxapl
KocHuTecb nyHkTa Center
Frequency (UeHTpanbHas
yacrtoTa) 1 BBeauTe
3HadveHue 1,92 I'Tu.

7 OntTumusmpymnTe
HaCTPOWKU
ocnabneHus.

. Haxxmute knasuwy AMPTD

(AmnnuTyga).

b. B naHenu meHio BbIGepuTe

C. nyHkTa Attenuation

(Ocna6bneHue).

. KocHuteck nyHkTa Adjust

Atten for Min Clipping
(Hactpouka ocnabneHus
ANA MMHAMU3aUum
obpe3skn).

OTa HacTpolika 3almiaeT oT neper-
PY30K BXOAHOMO curHana, Ho 3Ha-
YyeHns ocnabneHns BXOAHOro
aTTeHaTopa 1 ONOPHOTO YPOBHS,
ycTaHaBnvBaemble eil, He 0bsi3a-
TenbHO ABMAKTCA ONTUMarbHbIMU
ONA AMHaMu4eckoro gvanasoHa
N3MepeHus.

[ns ynyylweHusi NnoBTOpSeMOCTH
N3MEPEHUS YBENUYLTE BPEMS
CBMNUPOBAaHUS, YTOObI CrinaguTb
rpadumk (Heobxoanmo BbIOpaTh
OEeTeKTop CpeaHUX 3Ha4YeHUN).

Ecnn noBTOpsSIeMOCTb N3MepPEHUS
He Tak BakHa, Bpemsi CBUNUPOBaHMS
MOXHO YMEHbLUUTb.
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M3mepeHne curHanos LMdpoBoOW CBA3U
M3mepeHus nHTerpansHon dpyHkuun pacnpegenerms (CCDF)

PucyHok 9-7. iamepeHus nHterpansHomn dyHkumn pacnpegenexdmsa CCDF
curHana W-CDMA

KEYSIGHT
L

#F Gain: Low Center Freq: 1.920000000 GHz
Counts: 419 k/10.0 Mpt

Radio Std: WCDMA, BTS

Input Z: 50 Q Atten: 8 dB
Corrections: Off Int Preamp: Off
Freq Ref: Sense, Int [LNP: Not Enabled

Trig: Free Run
Coupling: AC
Ext Gain: 0.00 dB

Align: Auto

Average Power
-11.01 dBm
51.87 % at 0 dB

1.98 dB
3.56 dB
441dB
4.81dB
5.03dB

—dB

5.05dB
-5.96 dBm

0.00dB
info BW 5.0000 MHz

8  CoxpaHuTe rpaduk a. Haxmute knasuwy Trace Mpu nepsom nameperHun CCDF
TEKYLUUX N3MepeHnin (Tpacca). Jucnnemn gormkeH nokasbiBaTb
Ansa nocnegylowero b. B naHenu MeHo KOCHUTECH curHan, TUNUYHBLIA Ans wyma
NCNONb30BaHUS nyHkTa Store Ref Trace C PaBHOMEPHbIM CMEKTPOM. OH

(CoxpaHuTL ONOpHYO nomeueH kak Gaussian (I"ayccos-

Tpaccy). CKMI) N HapuCOBaH LBETOM MOp-
CKOW BOMHbI. Tpacca namepeHus
CCDF nokasaHa xenTtbiM
uBeTOM. Bbl coxpaHunu gaHHyo
Tpaccy usamepeHust ansi
obneryeHusi cpaBHeHUs ¢ nocrne-
OYIOLWLNMUN U3MEPEHNSMN.
CMm. PucyHok 9-7.

9 T[lpocmoTpute a. [lepeeeante Ref Trace
COXpPaHEHHbI (OnopHas Tpacca)
rpacuk. B nonoxenue On (Bkn.).

10 YcraHoBuTe nonocy a. Haxmute knasuwy BW CoxpaHeHHbI rpadumk nocnegHmx

namepexns 1 Mlru.

147

(Monoca 4yacTor).

B naHenu meHo aBaxabl
KocHuUTech nyHkTa Info BW
(Monoca namepeHus)

1 BBeguTe 3HadyeHne 1 My,

n3mMepeHu otobpaxaeTtcst po3o-
BbIM LiBETOM (Kak NnokasaHo

Ha puc. 9-8) 1 no3BongeT Npoms-
BOANTb HEMOCPEACTBEHHOE
CpaBHEHWE C TEKYLLMMU U3Me-
peHnsMn (>kenTasi Tpacca).
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M3mepeHusa curHanos LMdpoBOA CBA3N
M3mepeHus nHterpansHon dpyHkuumn pacnpegenerms (CCDF)

PucyHok 9-8. XpaHeHune n otobpaxeHune nameperHms CCDF

KEYSIGHT - InputZ:50 O Atten: & dB Trig: Free Run [#IF Gain: Low [Center Freq: 1.920000000 GHz rr -
L G Coupling: Comections: Off Int Preamp: Off Counts: 527 M/10.0 Mpt I1L3- e
Freq Ref. Sense, Int LNP: Not Enabled |Radio Std: WCDMA, BTS 1.0000 MHz

Align: Auto

Average Power
-16.81 dBm
3887 %at0dB

3.58dB
5.89dB
7.00dB
7.95dB
8.32dB
8.40dB

8.40d8B
-8.41 dBm

0.00dB
Jinfo BW 1.0000 MHz

Ecnu Bbl BbiGupaeTe HAaCTPOMKMN NOMNOCHI UIBMEPEHUS, KOTOPbIE aHanum-
3aTOp HE MOXET 0TOOpa3nTb, OH aBTOMaTMYECKU CaM YCTAHOBUT
Onwkanwmne goctynHele HacTponku MM erY.

11 W3meHuTe konuyectso a. Haxmute knasuwy MEAS CokpallieHne KonuyecTBa ToYek
TOYEK N3MepeHnst SETUP (HacTtpoiika YMeHbLUAeT BpeMs U3MepeHns.
¢ 10,000,000 M3MepeHus). KonnyectBo Touek siBnsieTcs doak-
(10.0Mpt) Ha 1,000 b. B naHenu MeHio ABaxapl TOPOM, onpeaensLLmMm norpeLu-
(1 kpt). KOCHWUTECh MyHKTa Counts HOCTb U MOBTOPAEMOCTb U3Me-
(Yucrno otcueToB) v BBeauTe  PeHWMI. OBpatnTe BHUMAHME,

3HaueHue 1 kpt (1 Tbic. Touek). |TO OTOGpakaeMblii rpachuk
He BydeT TakuM rmagkum npu yme-

HbLUEHUW UMW YBENUYEHUN Komnuye-
CTBa To4YeK nsamepeHuin. Takue
N3MepeHust BbINOMNHATCH Obic-
Tpee, HO C XyALlen NoBTops-
€MOCTbIO U HaIEXXHOCTbIO.

Cm. PucyHok 9-9.
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M3mepeHne curHanos LMdpoBoOW CBA3U
M3mepeHus nHTerpansHon dpyHkuun pacnpegenerms (CCDF)

PucyHok 9-9. YMeHbLUeHne KonnyecTsa Tovek namepenunsa go 1000

CCD
KEYSIGHT Input: RF Input Z: 50 O Atten: 8 dB Trig: Free Run #IF Gain: Low Center Freq: 1.920000000 GHz
L @ Coupling: AC Corrections: Off Int Preamp: Off Counts: 1.00 k/1.00 kpt
Ext Gain: 0.00 dB Freq Ref: Sense, Int \LNP: Not Enabled ‘Radio Std: WCDMA, BTS
Align: Auto

v

Average Power
-16.81 dBm
38.40 % at 0 dB

3.62dB
581dB
7.03dB
—dB
—adB
—dB

7.09dB
-9.72 dBm

jinfo BW 1.0000 MHz

(iR

ﬁ Meas Setup

| Counts b
}1.00 kpt E
IMeas Cycles
1.0000 :
[Meas Interval 1
1.0000 ms ]
i v
< Meas Setup 1
Summary Table

Meas Preset

KonuyectBo O0TCYETOB M3MEPEHUS 3a Pa3BEPTKY, 3aBUCUT OT YacTOThbI
AMCKpeTU3aumu 1 nitepeana usmepeHuit. Konnyecteo ob6paboTaHHbIX
BbIGOpok oTOGpaxaeTcs BBepXy akpaHa. Mpadmk NocTossHHO oBHOoBNSIETCS,
TaK YTO Bbl HAarnsgHO BUAMTE, KaK OH CrIaXkMBaETCH M0 MEPE CHIKEHUS

NOorpeLwHoCTHn M3MepeHl/Il7I N yBeJrim4eHunsa noBTopAaAemMoCTw.

12 YcraHosuTe a. Haxmwute knasuwy SWEEP Cwm. PucyHok 9-10.
macwTab ocn X (CBununpoBaHue).
paBHbIM 1 AB/ b. Ha naHenu meHio BbiGepute
Aenexne 41 Bknaaky X Scale (LLkana ocu X).
onTUMU3aLMn

Ballero uamepexns.  C- [Baxabl KOCHUTECH MYHKTA
Scale/Div (Wkanalpen.)
n BBeauTe 3HadveHne 1 gb.
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M3mepeHusa curHanos LMdpoBOA CBA3N
M3mepeHus nHterpansHon dpyHkuumn pacnpegenerms (CCDF)

PucyHok 9-10. YMeHblweHne macwtaba ocn X go 1 ab/gen

KEYSIGHT Input Z: 50 O Atten: 8 dB Trig- Free Run #IF Gain: Low Center Freq: 1.920000000 GHz
L GO (Coupling:AC (Comections: Off Int Preamp: Off Counts: 1.00 k/1.00 kpt
Ext Gain: 0.00dB  Freq Ref: Sense, Int LNP: Not Enabled |Radio Std: WCDMA, BTS
Align: Auta

v

Average Power
-16.82 dBm
40.50 % at 0 dB

3.52 dB
5.82dB
6.88 dB
—dB
—dB
—adB

6.95 dB
-9.87 dBm

00 dB
ifo BW 1.0000 MHz

Vl3mepeHV|$| MOLLUHOCTK nMnyrsibCca

B npveegeHHOM npumepe nokasaHo, Kak U3MepUTb MOLLHOCTb MMMyIbca
amMynmMpoBaHHoOro curHana Bluetooth, nepegaBaemoro Ha vactote 2,402 Ty,
["eHepaToOp cMrHanoB NCNOMb3yeTcsa Kak aMmynaTop curHana Bluetooth.

LWar OencTtBue MpumeyaHus
1 Hactpowte a. Hactpownte curHan Bluetooth,
reHepaTop CUrHarnos. nepegarowmn naketsl DH1.

b. YcraHoBuTe YacToTy UCTOUHMKA
2,402 I'Twy.

C. YcTaHoBMTE amnnuTygy
nctoydHmnka —10 abm.
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M3mepeHune curHanos LMdpoBOW CBA3N
M3amepeHns MoLLHOCTU nMnynbca

Lar OencTtBue MpumeyaHusa

2 Topkntounte PY-Bbixoa uctovHmka k PY-Bxogy aHanusaTtopa, kak noka3aHo Ha pPUCYHKE.

' e 130030 8RHEES
= ] © FD_B@ P4 Bbix0A
A _.— L4
R —— -

FeHepaTop curHana

T e [y

PY Bxog

AHanusaTop CUrHanos

3 BbinonuHute cbpoc a. Haxmute knasuwy Mode Preset
HacTpoek (C6poc pexuma).
aHanusaTopa.

C6poc pexvma U3MeHsIET He BCe HACTPOWKU aHanunsartopa. YTobsl
BbINOMHWUTL NOJHLIA cOpoc napaMeTpoB., BeibepuTe NyHKTLHI «BoccTaHoB-
neHve NnapaMeTpoB pexuma rno ymondaHuio» n «Copoc Bxoaa v BbIxoaa»
B MeHto «CBpocy.

4  Bblbepute a. HaxmuTe knaeuwy MODE/MEAS  [lo ymonuaHuio aHanusartop
peXUM 1 BUA (Pexxum/nsmepenue). MCnonb3yeT pexunm aHanuaaropa
N3MepeHusl. b. BeiGepuTe Spectrum Analyzer crekTpa v CnekTpasnbHbI aHanus

CO cBunupoBaHmMeMm. Ecnun HY>XHO,
Bbl MOXeTe NpoBepuTb UM name-
HUTb PEXUM, HaXXNMaa Knasuily

C. Beibepute Burst Power MODE/MEAS (Pexum/uamepeHue).
(MowHoCTb MMNynbca)

B cTon6bue «MN3mepeHus».

(AHanusaTop cnekTtpa)
B CTONOLE PEeXMMOB.

d. HaxmuTte OK B HMXHEN Yactn

3KpaHa.
S5 Ykaxute a. Haxmute knasmwy FREQ
LeHTpanbHylo (YacTorTa).
Hacrory. b. B naHenu meHio gBaxabl

KocHuTecCb nyHkTa Center
Frequency (LleHTpanbHas
yacToTa) 1 BBEAUTE
3HayeHue 2,402 I'Ty,.

6  YcraHosute Bluetooth a. Haxmute knasuiwy MEAS MposepbTe, BbIGPaH N DH1
B KayecTBe pexunma SETUP (HacTtpouka B Ka4ecTBe Turna naketa.
paguocss3u n3mepeHus).
ananusaropa. b. B naHenu mMeHto BbiGepuTe

Meas Standard (CtangapT
N3MepeHus).
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M3mepeHne curHanos LMdpoBoW CBA3U
N3amepeHnsa MoLLHOCTY uMmnynbca

Lar OencTtBue MpumeyaHusa

C. Kochutech Radio Std
Presets (Copoc HacTpoek
cTaHAapTa pagnocBA3n)
n Bblbepute Wireless
(BecnpoBoaHas cBA3b),
Bluetooth, DH1.

d. KocHutecb OK.

7 OnTMMnsmpynte a. Haxmute knasmwy AMPTD
YPOBEHb (AMnnuTypa).
ocnabnenms. b. B naHenu meHto BbiGepute

nyHkTa Attenuation
(Ocna6bneHue).

C. KocHutecbh nyHkTa Adjust
Atten for Min Clipping
(HacTtpouka ocnabneHus
ANA MUHMMU3aLMN

obpe3kn).
8 [lpocmoTpuTe pesy- a. KocHutech 3Hauka Full Screen Cwm. PucyHok 9-11
nbTaTbl U3MEPEHUSA (MONHO3KPaHHbBIN PEXNM) BHU3Y
MOLLLHOCTW MMnynbca avcnnes.
B NOJIHO3KPAHHOM
-11.390 dBm
pexume.

-120.29 dBm

PucyHok 9-11. [iucnnen B NONHO3KPAHHOM pexXuMe ¢ pesyrnbTatamMmm N3MepeHUs MOLLHOCTY UMMyrbea

Spectrum Analyzer 1
Burst Power v +

KEYSIGHT Input: RF Input Z: 50 Atten: 6 dB Trig: RF Burst IF Gain: Low Center Freq: 2.402000000 GHz
L G Coupling: AC Corrections: Off Int Preamp: Off NFE: Off Avg|Hold:>50/50
Ext Gain: 0.00 dB Freq Ref: Sense, Int |LNP: Not Enabled Radio Std: Bluetooth, DH1
Align: Auto
Graph
Scale/Div 10.00 dB Ref Value 0.000 dBm

Abs Amplitude Threshold -14.33 dBm
Rel Amplitude Threshold -3.00dB

Output Power
{Measured Burst Width) -11.406 dBm

Current Data
Full Burst Width 3704 us Qutput Power -11.406 dBm
Measured Width 3704 us Max Point Power -11.333 dBm
Measured Points. 5556 Min Point Power -113.31 dBm

KocHuTech 3Hadka Full Screen ([MonHO3KpaHHbIM pexnm) cHoBa, YTObbI
BbIVTU U3 MONHO3KPAHHOIO pexnma gucnnes, He MeHsAs 3Ha4YeHNI
napameTpoB. Cm. PucyHok 9-12.
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M3mepeHne curHanos LMdpoBo CBA3N
N3amepeHna MoLLHOCTY umnynbca

Lar OencTtBue MpumeyaHusa

PucyHok 9-12. [lucnner B HOpMarnbHOM pexnme ¢ pesynbtataMmn N3MepeHmst MOLLHOCTU MMMyribca
35 +

KEYSIGHT lnput RF Input Z: 50 0 Attenr 10 0B Trig: RF Burst IF Gain: Low Cerder Freq: 2402000000 GHz
L Coupling: AC Comections: O Int Preamp: OF NFE: Off AvgiHold >5050 2
ExtGain, 00048 Freq Ref. Sense, ol LNP: Not Enabled Radio Sid- None ==

Graph
Scale/Div 10.00 dB Ref Value 0.000 dBm

Abs Ampitude Threshold
Red Amphtude Threshold

Output Power

(Above Threshold Level) AR

Cuerent Data
Above Threshold Pts 5650 Output Power
Max Point Power

Min Poinl Power 113.57 dBm

Sep 08, 2015 | =
== "3 (e - ? 17”.5.34511».1

9 Bblbepute oguH a. KocHutecb naHenun meHo Mopor Tpurrepa nossonseT
13 Tpex MeToaoB n BblbepuTe nyHKT Trigger aHanusaTopy obHapyxuBaTb
3anycka Aans 3ax- (Tpurrep). NPUCYTCTBME UMMYMbCa, a8 BPEMEH-
BaTa curHana b. KocHutech nyHkTa Select Trig Hble Cpe3bl, UCNoMb3yemble
nuMmnyneca: Source (BbI6Op UCTOUYHMKa ANs N3MePEeHNs MOLLHOCTU UMMY-
— 3anyck no nepu- Tpurrepa) u BbiGepuTe RF Burst ~ /16€a, ONPEAEIIAOTCA NOPOroBLIM
OAM4ECKOMY (PY-uMnynbe). YPOBHEM, KaK ONm1caHo HUXe.
Tanmepy; [ononHuTenbHyo MHopMaLuo
— sanyck o O Tpurrepax cM. B pasgene

«|_|pVIHLI,l/II'IbI Mcnonb3oBaHUA

BugeocurHany,
y TpurrepoB» Ha cTpaHuue 197.

— 3anyck no mpo-
konornocHomy PY
UMNynbCy
(MO BO3MOXHOCTH
pekomeHayeTcs
PY-umnynse).

10 YcTaHoBuTe a. Haxmute knasuiwy MEAS M3mepeHns MOLLHOCTU uMny-
NoOpOroBbIN YPOBEHbD, SETUP (HacTpot#ika nbca BKMNOYaeT BCe TOYKM BbllLe
OTHOCUTESTbHO n3MepeHun). nopora v HW OAHOM TOYKM HUXKeE.
KOTOpOro namepsercs [MoporoBbIN ypoBEHb NOKa3aH
MOLLHOCTb UMMYyrbca. Ha gucnnee B BUAe 3ereHomn

ropu3oHTanbHon nNuHun. B gaH-
C. Kochuteck nynkta Threshold Lvl oM npumepe noporosbiit ypo-

(NMoporoBkii ypoBeHb) 1 BBe- BEHb YCTAHOBIIEH Ha OTMETKE
Avte 3HadeHve —10 ob. Ha 10 ob HWXe OTHOCUTENLHOrO
ypOBHA umnynsca. CpeaHas
MOLLHOCTb MMMyfbCa n3MepeHa
Ha OCHOBE BCeX [IaHHbIX BbllLe
MOPOrOBOrO YPOBHSI.
Cwm. PucyHok 9-13.

BbibepuTe Bknagky Settings
(HacTtpowkn).

153 AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykOBOACTBO MO SKCNiyaTauum



M3mepeHne curHanos LMdpoBoOW CBA3U
M3amepeHns MOLLHOCTU nMnynbca

Lar OencTtBue MpumeyaHusa

PucyHok 9-13. Pe3ynbTaTbl U3BMepeHust MOLLHOCTU MMMYNbca Npu yCTaHOBNIEHHOM NOPOrOBOM
ypOBHe

i
KEYSIGHT InputRF Input Z: 50 O Atten: 6 dB Trig: RF Burst IF Gain: Low Center Freq: 2.402000000 GHz
@ Coupling: AC Corrections: Off Int Preamp: Off NFE: Off Avg|Hold:>50/50
Ext Gain:0.00 dB  Freq Ref: Sense, Int |LNP: Not Enabled 'Radio Std: Bluetooth, DH1 50
Align: Auto |
{Averaging

Graph On
Scale/Div 10.00 dB Ref Value 0.000 dBm Off
i7 A\
S v

| Average Mode i
Exponential

iAverage Type

| Power (RMS)

Absolute
Relative

5 Auto Couple
Abs Amplitude Threshold -21.34dBm

BT 1433 aBm Rel Amplitude Threshold -10.00 dB Meas Preset
(Measured Burst Width) < Current Data

Full Burst Width 3735us Output Power -11.433 dBm

Measured Width 3735us Max Point Power -11.343 dBm

Measured Points 5603 Min Point Power -117.96 dBm

Wr | sep 08, 201
== "3 ll | ? 115846 AN

11  3apanTe AnUTeEnb- a. Haxmute knasuwy Display OnuTtensHOCTb UMNynbca
HOCTb MMMynbCca (Oucnnewn). 0603Ha4eHa Ha aKkpaHe ABYMS
0N U3MepeHnst ero 6enbiMy BepTUKaNbHLIMU
LeHTpaneHoro cpar- NUHUSIMW, MPOCTPAHCTBO MeXAay
MeHTa AnuTenb- KOTOPbLIMM 3aMOSIHEHO CUHUM
HocTbio 200 MKC LBETOM. YCTaHOBKa ANUTENbHOCTH

B naHenu meHio BkntoumTe Bar
Graph (JlunenuaTan
avarpamma).

v BKMlounTe pexxum G- Ha)K'VW'TeH knasuwy MEAS SETUP  vinynica BpyuHyto nossonsiet
rMCTOrpamMmMbl. (Hactpoika usmepenus). YCTaHOBWTb ANIMHHbBINA BPEeMEHHOM
d. B naHenu meHio Bbibepute Meas  MHTepBar, YTOGbI BKIOYMTL Nepe-

Method (MeToa namepenus). AHWIA 1 3a4HUIA (OPOHT MMNYbCa,
UIN KOPOTKUA BPEMEHHOWN
WHTEpBan, Koraa uamepsietcs
HebornbLUOW oparMeHT UMnynbsca.

€. KocHutech nyHkta Meas Method
(MeTog namepeHus) u Boibepute

Burst Width (AnutenbHOCTb
MMnynbca). Cm. PucyHok 9-14.

f. MocTtaebTe nepekntovatens
dyHkummn Burst Width Auto
Detection (ABTOONpPepeneHue
ANUTENbLHOCTU UMMNYJNbCa)

B nonoxeHue Off (Bbikn.).

g. [Oeaxabl kocHUTECH NyHKTa Burst
Width (OnuTtenbHOCTbL
MMnynbca) 1 BBeauTe
3HayeHve 200 MKc.
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M3mepeHune curHanos LMdpoBOW CBA3N
M3amepeHns MoLLHOCTU nMnynbca

Lar OencTtBue

MpumeyaHusa

PucyHok 9-14. PesynbTaTbl MOCTPOEHUSA FMCTOrpaMMbl NpU YCTAaHOBIIEHHON ONUTENbHOCTU

N3MepsieMoro umnynsca

KEYSIGHT |input: RF Input Z: 50 Q Atten: 6 dB Trig: RF Burst IF Gain: Low

@ Coupling: AC Corrections: Off Int Preamp: Off
Ext Gain: 0.00 dB  Freq Ref: Sense, Int LNP: Not Enabled
Align: Auto

NFE: Off

Ref Value 0.000 dBm

0.00s
Res BW 3.0000 MHz

Metrics

Output Power
{Measured Burst Width) -11.400 dBm

Full Burst Width 3735us
Measured Width 2000 us
Measured Points 3000

f | Sep 08, 2015
==7 "") ~ ? 175846 AM

Abs Amplitude Threshold
Rel Amplitude Threshold

Current Data
QOutput Power
Max Point Power

Min Point Power

ﬁ Meas Setup ¥ <

Center Freq: 2.402000000 GHz P
Avg|Hold:>50/50 Meas Method Settings
Radio Std: Bluetooth, DH1 | Burst Width v

i Burst Width

‘Auto Detection =
On Meas
Off Standard

| Burst Width | Global
I Qps

640.00 u
Sweep 640.00 ps (9601 pts

-21.34 dBm
-10.00 dB

-11.400 dBm
-11.344 dBm
-119.56 dBm

R w
| |wma %) ¥4

Ecnun anutenbHOCTbL MMMNYyNbCa yCTaHaBNMBAETCS BPYYHYHO LLNPE
AMCnnes 9KkpaHa, BepTukanbHble benble NUHUK YXOaAT 3a Kpasi 3KpaHa.
OTO MOXET NPUBECTU K OLUIMOOYHBIM pe3yrbTaTaM, NOCKOSbKY
n3MepeHbl MOryT ObITb TOMbKO AaHHbIE, NOKa3aHHbIE HAa 3KpaHe.

B cTranpapte Bluetooth yTBepxgaeTcs, 4TO U3MepeHUst MOLLHOCTH
OOIMKHbI MPOBOANTLCS Kak MMHUMYM Ha uHTepBare oT 20 go 80 %
ANUTENbHOCTU UMMyrbCca.

12

YBenuybTe Bpems a. Haxmure knasunwy SWEEP
CBUNNPOBaHUA, (CBunupoBaHue).

4TOObI BUAETH b. B naHenu meHto gBaxapbl

Ha aucnnee KOCHMTECH NyHKTa Sweep Time
HECKOINbKO (Bpems cBunupoBaHus)
nMnynecos n BBegute 6200 MKC
OAHOBPEMEHHO. (vnu 6,2 mc).

Ha skpaHe ancnnes BuaHo
HECKONbKO MMIMYNbCOB B OOHON
passepTke (cM. puc. 9-15).

Mpn n3amMepeHnun MOLLHOCTH
UMMynbca N3MepseTcsa CpeaHsst
MOLLIHOCTb NEPBOro MMMNyribca,
0603Ha4YeHHoro AByms 6enbiMu
BEPTUKANbHBLIMW NIMHUAMW,
NPOCTPAHCTBO MeXay KOTOPbIMU
3anofnHeHo CUHUM LiIBETOM.

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykOBOACTBO MO SKCNiyaTauum



M3mepeHne curHanos LMdpoBoOW CBA3U
M3amepeHns MOLLHOCTU nMnynbca

Lar OencTtBue MpumeyaHusa

PucyHok 9-15. OTobpaxkeHne HeCKONbKUX MMMynbCOB Ha aucnnee

KEYSIGHT Input: RF Input Z: 50 O Aften: 6 dB |Trig: RF Burst IF Gain: Low Center Freq: 2.402000000 GHz
L Q Coupling: AC Corrections: Off Int Preamp: Off NFE: Off Avg|Hold:>50/50
Ext Gain- 0.00 dB Freq Ref: Sense, Int |LNP: Not Enabled 'Radio Std: Bluetooth, DH1
Align: Auto

{Sweep / Measure X Scale

Continuous
| Scale/Div 10.00 dB Ref Value 0.000 dBm Single

Abs Amplitude Threshold -21.34 dBm

Rel Amplitude Threshold -10.00 dB
QOutput Power

{Measured Burst Width) -11.399 dBm

Current Data

Full Burst Width 3735us Output Power -11.399 dBm

Measured Width 200.0us Max Point Power -11.338 dBm

Measured Points 3001

] | Sep 08, 2015
(1] "') (ol | ? 115846 AM

Min Point Power -127.69 dBm

XOoT MOLLHOCTb MMMYyrbca U3MepSIETCst MPaBWUbHO AaXe NpY Hanuyum
Ha Aucnnee HeCcKOMbKUX UMMYNbCOB OAHOBPEMEHHO, BPEMEHHAs TOY-
HOCTb M3MEpPEHNS NpU STOM CHUXaeTcs. PekoMeHayeTcs NpoBoanTb
N3MepeHUsi Ha OTAENbHO B3SITOM MMMYyrbce, YToObl obecneynTb
Hauny4wme pesynbTathbl (BKMOYas onTMmMarnibHOe COOTHOLLEHNE
BapnaTUBHOCTU U3MEPEHUI U BPDEMEHW YCPEOHEHMS).
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Vi3amepeHunst curHanos LMpoBOW CBA3N
N3mepeHns napasnTHbIX COCTaBNSAOLLMX

|/|3MepeHI/IFI napa3nTHbIX COCTaBJTAOLLNX

o710 npumep namMmepeHna napasmTHbiX COCTaBNAWNX B MYJIbTUTOHOBOM CuUrHarne,
KOTOprVI NCNoJib3yeTcd Ana cuMmynauun napasmtHOro curHana B onpeanefneHHom

chnekTpe.
LWar DOencTtBue MpumeyaHus
1 Hactpoute a. Hactpowte MynbTUTOHOBbLIV
reHepaTop CUrHasnos. curHan Ha 8 TOHOB C OTCTPOMKON

yactoTt B 2,0 MI'u.

b. YcraHosuTte yacToTy nctouHMKa
1,950 Iy,

C. YCTaHOBWTE OMOPHYI0 amMnnnTyay
50 nbm.

2 TlogkntounTte PY-BbIxOA UCTOYHUKA K PY-BXxody aHanuaaTopa, kak noka3aHo Ha pUCYHKe.
w e -~ e e - = 4

W - -(..-

-

PY sbixoa

FeHepaTop curHana

A S s i ko e It wa

P4 Bxoq

AHanusaTtop curHanos

3 BeinonHute cbpoc a. Haxwmute knasuwy Mode Preset Mo ymonyaHuto aHanusartop
HacTpoek (C6poc pexuma). MCnorb3yeT pexum aHanmsaTopa
aHanusaTtopa. CheKTpa v cnekTparnbHbIi aHanus

CO cBuUnMpoBaHneM. Ecnn HyxHo,
Bbl MOXETE NPOBEPUTb MUIN U3Me-
HWUTb PEXMM, HAXNMas KnaBuLly
MODE/MEAS (Pexum/nsmepeHue).

C6poc pexrma U3MeHsieT He Bce HACTPOKN aHanmsaTopa. YTobbl
BbIMONHWTL NOMHbIN cOpoC NapameTpoB, Boibepute NyHKTbl «BoccTaHoBme-
HWe NapaMeTPOB pexnmMa no ymonyaHumio» n «Copoc Bxoga u Bbixoaa»

B MeHto «COpoc».
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Vi3amepeHns curHanos LMpoBoO CBA3N
N3mepeHns napasnTHbIX COCTaBNSAOLLMX

Lar OencTtBue MpumeyaHusa
4 Bblbepute a. Haxmute knasuwy MODE/MEAS  Korga Bbl BKNtoYaeTe nsamepeHus,
pexum n Bug (Pexxum/uamepeHue). yCTaHaBnMBaeTCA LeHTparbHas
N3MepeHus. b. Bwibepute Spectrum Analyzer YyacToTa M Ha Tpaccy nomMellaeTcs
(Ananu3satop cnekTtpa) Mapkep.
B cTonbue pexnmos. PesynbTat namepeHus napasmTHbIX

COCTaBIAOLWMX JOIMKEH BbIrMsaeTb
NPUMEPHO TakK, KaK Ha pucyHke 9-16.
Tabnuua B HUXKHEN YacTu gucnnesi
oToOpaxaeT BbISIBIIEHHbLIE MUKW,

C. Bbibepute Spurious
Emissions (Mapa3uTtHble
cocTasnsowue)

B cTonbue «/3mepeHus».
30eck ykasaHbl BCe NMuKK, nopsaa-
KOBble HOMepa napasuTHbIX
CMrHanoB, AnanasoHbl, MOLLHOCTb
W npefenbHble 3HaYeHUs, No KOTo-
pbIM NpoBepsiniacb amnnMTyaa
napasuTHOro curHana.

d. HaxmuTte OK B HWXHEN yacTu
3KpaHa.

PucyHok 9-16. PesynbTaTbl namepeHus napasuTHbIX COCTaBNSALWMNX

ﬁ Frequency

Input: RF Input Z: 50 Q Atten: 10 dB Trig: Free Run IF Gain: Low Center Freq: 13.255000000 GHz Cent . =
Coupling: AC Corrections: Off Int Preamp: Off Gate: Off NFE: Off 'Radio Std: None o ayehcy S
Ext Gain: 0.00 dB  Freq Ref: Sense, Int [LNP: Not Enabled 13.255000000 GHz |
Align: Auto =
{CF Step
2.649000000 GHz
Auto

Ref Value -30',00 dBm Man

“1

Start 1.920000000 GHz ) 'Video BW 120.00 kHz ) ~ Stop 1.980000000 GHZ]
Res BW 1.2000 MHz

Spur | Range | Frequency | Amplitude

1 £
2 1 1.951 GHz ~50.00 dBm -9.336 dBm
1 1.947 GHz| -59.38 dBm -50.00 dBm -9.379 dBm
| 1.949 GHz| -59.48 dBm -50.00 dBm -9.476 dBm
1 1.953 GHz -59.59 dBm -50.00 dBm -9.587 dBm
1 1.943 GHz| -59.59 dBm -50.00 dBm -9.589 dBm
i | 1955 GHz| 59 A2 dBm -6N N0 dBm -9 A29 dBm

Sep 08, 201
== e | ? 11:58:46 AM

5 [lepenBuHbTE Map- a. KocHutecb CTpoku Mapkep Ha Tpacce nepemec-
Kep Ha KOHKPEeTHbIN coctasnstoLlen Ne6. TUTCS COOTBETCTBEHHO.
napasuTHbIN cUrHan. Cwm. PucyHok 9-17.
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Vi3amepeHunst curHanos LMpoBOW CBA3N
N3mepeHns napasnTHbIX COCTaBNSAOLLMX

Lar OencTtBue MpumeyaHusa

PucyHok 9-17. NamepeHnst napasnTHbIX COCTaBMASOLNX — BbIOOP KOHKPETHOW MOMEXM
+ ﬁ Frequency

KEYSIGHT |input: RF Input Z: 50 O Atten: 10 dB Trig: Free Run IF Gain: Low Center Freq: 13.255000000 GHz (Cent . =
Ew) Coupling: AC Corrections: Off Int Preamp: Off Gate: Off NFE: Off |Radio Std: None enter Frequency
- in: 0./ |Freq Ref: Sense, Int LNP: Not Enabled | 13255000000 GHz

Align: Auto

1/cF Step
Mkr1 1.94: | 2.649000000 GHz

ge
Scale/Div 10.0 dB Ref Value -30.00 dBm
LogT T T T

‘1

Start 1.920000000 GHz Video BW 120.00 kHz Stop 1.980000000 GHZ
Res BW 1.2000 MHz

Spur | Rarge | Frequency | Amplitude Limit ALimit

1 1 1.945 GHz| -59.14 dBm -50.00 dBm -9.142 dBm
1 1.951 GHz | -59.34 dBm -50.00 dBm -9.336 dBm
1 1.947 GHz  -59.38 dBm -50.00 dBm -9.379 dBm
1 1.949 GHz| -59.48 dBm -50.00 dBm -9.476 dBm
1 1.953 GHz 50.00 dBm -9.587 dBm
o
4

1] 1055 GHz| 50 A3 00 dRm -9 629 dRm

1 | Sep 08,2015
=! el | ? 11:58:46 AM

6 Bbl MOXeTe HacTpo- a. Haxmute knasuwy MEAS Cm. PricyHok 9-18.
UTb AnanasoHbl SETUP (HacTtpomka
ANS napasuTHbIX n3MepeHus).
COCTaBNSOLLNX. b. KochuTechb nyHkTa Range

MN3HavanbHO B Tab-
1Ly AvanasoHoB
3arpyxatorcs

6 onana3oHoB

Mo yMon4yaHuto

C NpenycTaHOBIEHHbI
MW NapameTpamMu.

Settings (HacTpownkn
Avana3soHa), 3atem BbibepuTe
N OTPefaKTUpynTe AOCTYMHbIE
napameTpbl, KOCHYBLUUCH
AYENKN.
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Vi3amepeHns curHanos LMpoBoO CBA3N
N3mepeHns napasnTHbIX COCTaBNSAOLLMX

Lar OencTtBue MpumeyaHusa

PucyHok 9-18. NamepeHnst napasnTHbIX COCTaBMSOLNX — HACTPOWMKM AnanasoHa

Meas Setup

Range Settings Bandwidth Y[A\;ngold Number
1

! — |0 25
Averaging
' | Scale/Div 10.0 dB Ref Value -30.00 dBm - on Standard

Atten | Off Advanced
|Average Mode 1
| Exponential ¥ | Global

E—

Detector/Sweep
Limits | fivleas fype
| Examine
Spur
4

ST:\Uf Report Mode .
Stop 2.1800 GHz/§ All Spurs ¥

| : < Range Settings ||

Meas Setup

Res BW Video BW SR
# | Enabled Start Freq Stop Freq Filter Type — 1
Value Auto Value Auto Couple

1.92000 GHz 1.98000 GHz 1.200 MHz 120.0kHz Gaussian
Meas Preset
1.89350 GHz 1.91960 GHz 510.0 kHz 51.00 kHz Gaussian
2.10000 GHz 2.10150 GHz 100.0 kHz 10.00 kHz Gaussian

217500 GHz 2.18000 GHz 100.0 kHz 10.00 kHz Gaussian

800.000 MHz 1.00000 GHz 4.000 MHz 390.0kHz Gaussian

ol Sep 08, 2015
L] ") ‘ - ? 11:58:46 AM
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Vi3amepeHunst curHanos LMpoBOW CBA3N
N3mepeHns napasnTHbIX COCTaBNSAOLLMX

CoseTbl MO YCTPaHEHUIO HEMOJTaaoK

M3aMepeHuns napasnTHbIX COCTaBNSOLMX NO3BOMSAIOT BbISBUTb Hanmdmue
N3HOLLEHHBIX MNK AedeKTHbIX AeTanen B NepefatoLLert YacTu TeCTUPYEMOro
6noka. [Janee npuBegeHsl NpUMepbl NPobnem, KOTopble MOTYT ObITb BbISIBNEHbI
npv TECTUPOBAHUN:

* HeMcnpaBHOCTb UCTOYHMKA MNOCTOSIHHOMO TOKa YCUITUTENS MOLLHOCTM
nepegaTymnka;

* HeucnpaBHOCTb KOHTporepa MowHocT PY-npegycunutens;

* HewncnpasHOCTb |/Q-ynpaBneHusa Ha cTagum reHepauumn OCHOBHOM NOMOCHI
4acToT;

® CHWXEHWe ypOBHEN MOLLHOCTM Ha BXOAE W BbIXOAE YCUNUTENS Mo npu-
UYMHE HapyLUEeHU PerynmnpoBKN YPOBHS Ha BXode U/vnun yBennyeHus
NCKaXXeHUI;

* ocrnabneHne NMHENHOCTN YCUNUTENS U APYIMX €ro SKCniyaTaumoHHbIX
XapaKTepPUCTUK.

Yeunuteny MOLLHOCTUN SBMSOTCS OOHVM U3 OKOHEYHbIX 3NIEMEHTOB CTaLMOHaPHbIX
nepegaTynkoB U KPUTUYECKU BaxkHbI Ans obecnevyeHns HeobxoanmMonm MOLLHOCTH

1 cnekTpanbHon adheKkTMBHOCTU. MamepeHns cnekTpanbHOW YyBCTBUTENBHOCTU
ycunuTenen OTHOCUTENBHO CIIOXKHbIX LLIMPOKONOSIOCHBIX CUrHaNoB UMeLoT peLua-
lowee 3HaveHve Ans yBsa3kuM NMMHENHOCTW YCUNUTENs 1 Apyrux ero akcnnyaTta-
LIMOHHBIX XapaKTepPUCTUK CO CTPOro YyCTaHOBMIEHHbIMU CUCTEMHBLIMU
TpeboBaHUSIMMU.
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Vi3amepeHns curHanos LMpoBoO CBA3N
MN3mepeHns no cnekTpanbHOM Macke curHana

N3mepeHust no cnekTpanbHOW Macke curHana

B naHHOM paspgene onvcaHo, kak NPOBOAUTL U3MEPEHWS MO CrieKTparnbHOM Macke
curHana (SEM) gnst mobunbHon ctaHuun W-CDMA (3GPP). NeHepaTtop curHanos
NCMONb3YeTCs Kak SMYNATOP MOOGUNbHONM cTaHuun. CnekTpanbHas Mmacka curHana
CpaBHMBAET yPOBEHb CYMMapPHOW MOLLHOCTM B paMKax YaCTOTHOrO AnanasoHa
HecyLlel 1 3ajaHHbIX KaHaroB CMeLLEHNs Mo 06e CTOPOHbI OT YaCTOThbl, HECYLLEN
C YPOBHSIMU, OMYCTUMbIMW COFMacHO cTaHAapTy. Pe3ynbTaThl UsMepeHus Kaxxgoro
CerMeHTa CMeLLEHMSI MOXHO NPOCMOTPETb OTAENLHO.

LWar DencrtBue MpumeyaHus

1 HactpownTte reHepaTop a. HactponTte curHan BocxosLlero
curHanos. kaHana cs3n W-CDMA.

b. YcrtaHoBuTe yacToTy MCTOYHKKA
1,920 MI'y (Homep kaHana:
5 x 1,920 = 9,600).

C. YcTaHoBWTE aMnnuTyay
mncrovHuka 0 gbm.

2 TlopgkntoumTte PY-Bbixoa nCTOYHUKA k PY-BXxoay aHanuaaTopa, kak noka3aHO Ha PUCYHKe.

&888

oEs! PY Bbix0g

w o

-

FeHepaTop curHana

AN VIRt Gt b Bt T et b

P4 Bxon

AHanusaTop CUrHanoe

3 BbinonHute cbpoc a. Haxwmute knasuwy Mode
HacTpoek aHanusartopa. Preset (Copoc pexuma).

C6poc pexrMa U3MeHSIET He BCe HACTPONKN aHanuaatopa. YTobsbl
BbINOMHWUTL MOJHLIA cOGpoc NapameTpoB., BoibeprTe NyHKTbI «BoccTaHoB-
neHne NapaMeTpoB pexuma no ymondaHuio» n «Copoc Bxoga v Bbixoaa»
B MeHt0 «Cbpocy.

4 Bblbepute pexnm 1 B1a a. Haxmute knasuwy MODE/ Mo ymonyaHuio aHanusaTop
N3MepeHusi. MEAS (Pexxum/usamepenue). ucrnornb3yeT peXxum aHanusaropa
CcreKkTpa v crnekTpasnbHbI aHanus
CO cBMNMpoBaHMeM. Ecnu HyxHo,
Bbl MOXKETE NPOBEPUTbL U
N3MEHUTB peXxum, HaxkumMasi

b. Bribepute Spectrum
Analyzer (AHanusatop
cnekTtpa) B ctonbue
PEXUMOB.
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Vi3amepeHns curHanos LMpoBoO CBA3N
MN3mepeHns no cnekTpanbHOM Macke curHana

Lar DencTBue MpumeyaHusa
C. Bbibepute SEM B cTon- knasuwy MODE/MEAS
6ue «N3mepeHus». (Pexxum/uamepeHue).

d. Haxmute OK B HUXHeN
4yacTu aKpaHa.

5 YcraHoBuTe cTaHgapT a. Haxmute knasuwy MEAS
paguocss3v 1 Tun SETUP (HacTtpoika
cTaHuuw. M3mepeHus).

b. B naHenu meHio BbiGepuTe
Meas Standard (CtaHgapTt
U3MepeHuns).

C. KocHutechb nyHkTaRadio Std
(CtaHpapTt pagnocBAsn)
1 nocriefoBaTenbHO BbibepuTe
Cellular, 3GPP W-CDMA, MS
(CoToBbin, 3GPP W-CDMA,
MobunbHas cTaHUMA)
B Tabnuue.

d. KocHutech OK.

6 YKaxute LeHTparnbHyto a. Haxmute knasmwy FREQ PesynbTaTbl nsmepeHus
yacToTy. (YacTora). no crnekTpanbHOM Macke curHana
OOIMKHbI BbIrMSAAETb, Kak
nokasaHo Ha puc. 9-19.
B TekcToBOM OKHe OoTOOpaxaeTcs
ornopHasa cyMmmapHaga MOLLHOCTb
1 abCoONOTHbIE 3HAYEHNS
YPOBHEN NMMKOBOW MOLLHOCTU,
KOTOpble COOTBETCTBYHOT
nornocam 4acToT o o6e CTOPOHbI
OT OMOPHOro KaHana.

b. B naHenu meHio aBaxabl
KocHWTecb nyHkTa Center
Frequency (UeHTpanbHas
yacToTa) 1 BBEAMTE 3HaYeHne
1,92 I'Tw.
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Vi3amepeHns curHanos LMpoBoO CBA3N
MN3mepeHns no cnekTpanbHOM Macke curHana

Lar DencTBue MpumeyaHusa

PucyHok 9-19. Pe3synbTaTbl U3MepeHUs N0 CNekTpanbHOM Macke curHana — npocmoTp
(no ymonyanumio)

Q Frequency

KEYSIGHT |input: RF Input Z: 50 Q Atten: 14 dB Trig: Free Run IF Gain: Low Center Freq: 1.920000000 GHz P
L (ru) Coupling: AC Corrections: Off Int Preamp: Off Gate: Off NFE: Off |Radio Std: WCDMA, MS |Center Frequency
Ext Gain: 0.00 dB  Freq Ref: Sense, Int [LNP: Not Enabled Chan Det: Average 920000000 G
Align: Auto Offs Det: Peak

Graph
Scale/Div 10 dB Ref Value 0.00 dBm

|
|
:

|Center 1.92 GHz Span 24.000 MHz

Ref Carrier Power
-1.44 dBm / 3.84 MHz

Lower Upper
Start Freq Stop Freq Integ BW dBm ALim (dB) | Freq (Hz) dBm ALim (dB) | Freq (Hz)
2.515 MHz 3.485 MHz 30.00 kHz -91.05 (-41.47) -3475M -91.76 (-42.11) 3.480M
4000 MHz ~ 7.500MHz|  1.000 MHz -77.43 (-38.74)| -7.248M -76.89 (-38.64) 6.804M
7.500 MHz 8.500 MHz 1.000 MHz -78.54 (-29.60) -8500M -78.38 (-29.44) 8.500 M
8.500 MHz 12.00 MHz 1.000 MHz -77.06 (-28.11), -11.18M -76.57 (-27.63) 11.09 M
1250 MHz| 1500 MHz|  1.000 MHz = =) = = [

0
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Vi3amepeHns curHanos LMpoBoO CBA3N
MN3mepeHns no cnekTpanbHOM Macke curHana

CoseTbl MO YCTpaHEeHNo HenoJiagokK

M3mepeHuns no cnekTpanbHOW Macke curHana no3BonseT BbisIBUTb Hanuyne
W3HOLLEHHbIX N AedekTHbIX AeTanen B nepeaatoLLien 4acTn TeCTUpyeMoro
6noka. Hnxe nepevncneHbl npumMepbl HencnpaBHoOCTEN, TpebyoLWmxX AanbHeNLLen
NpOBEPKU:

¢ HeuncnpaBHOCTb UCTOYHUKA MOCTOAHHOIO TOKa ycunutensa MoLHOCTH
nepegaryuka,

® HeuncnpaBHOCTb KOHTpOs1epa MOLHOCTHU Pl‘l-l'lpeﬂ,yCVIJ'Il/lTeﬂFl;

® HeuncnpaBHOCTb |/Q-y|'|paBJ'IeHI/IFI Ha CTaaun reHepauunm OCHOBHOW MONOCHI
YacToT,

® CHWXeHWe YpPOBHEN MOLLHOCTW Ha BXOJE U BbIXOAE YCUNUTENS MO NpuyunHe
HapyLLeHWI PerynmpoBKN YPOBHS Ha BXOAE U/ yBENNYEHUS UCKAXKEHWI;

* ocnabneHve NMHENHOCTU YCUNUTENS U APYIUX ero 3KCniyaTaumoHHbIX
XapaKkTepucTuK.

Yceunutenn MoLHOCTU SBASOTCA O4HMM U3 OKOHEYHbIX 9f1IEMEHTOB CTaunoHapHbIX
N MOBUIbHBIX nepeagatymkoB N KPUTUHECKN BaXXHbl OJ14 obecneyveHns HeobxogMmon
MOLLHOCTU N cneKTpaanoﬂ Sq)d)eKTVIBHOCTI/I. nOCKOﬂbe cnekTparnibHaa Mmacka
CurHana namMepaeT CnekTpalribHyo YyBCTBUTEJIbHOCTb yCVIJ'IVITeJ'IeVI OTHOCUTEJIbHO
CNOXHbIX LUAPOKOMOJIOCHbIX CUrHanoB, AaHHble N3MepeHNAa UMerT pellatolliee
3Ha4YeHne ana yBA3KU NMHENHOCTH ycunutena n opyrux ero akcnnyataunoHHbIX
XapaKTepuUcTuk co CTporo yCtaHoBJ1I€HHbIMUA CUCTEMHbIMU TDGGOBaHVIﬂMI/I.
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Vi3amepeHns curHanos LMpoBoO CBA3N
N3mepeHns B pexvme CBUNMPOBaHNSA MO CINCKY

I/Ismepeva B pexnme cBnnmpoBaHusd no Crincky

MSMepeHl/IFI B peXunmMme cemnnpoBaHund no CNUCKy npegHasHavYeHbl ansa 6bICTpOl7I
OLEHKMN I'IpOFIyCKHOVI CrnocobHoCTU 1 yaoaneHHoro c6opa OaHHbIX.

Bbl MOXeTe HacTPOUTb CMUCOK OTAENbHbIX U3MEPEHUIA C KOHKPETHO YacTOTOM

1 MOLLIHOCTLIO, @ 3aTeM 3anyCcTUTb LIMKNNYECKMI NPoXoa 3TOro Cnucka Ha aHa-
nnsaTope. OTO NO3BOMSET CHU3UTb YCTAaHOBOYHOE BPEMS aHanmnsaTopa, a Takke
YMEHbLUMTb TPadMK U Harpy3Ky Ha kaHan cBs3u. Bce namepeHust BeIMOSHATCS
B peXxuMe Hyneeoro o63opa.

Pexum CBUNMNPOBaAHUA NO CNUCKY MeeT pAan oTNNYMn OT apyrmx snaos M3MepeHVIl7IZ

— PexvM cBUNMPOBaHUSA MO CMUCKY NOAAEPXKUBAET TOSbKO OOUHOYHbIE
N3MepeHus.

— PeXvm cBUNUpOBaHUS MO CIUCKY He NoadepXuBaeT oToGpaXKeHne AaHHbIX
Ha aucnrnee nepeaHel naHenu, YTobbl COOTBETCTBOBATL TPeGOBAHUSIM BbICOKOWA
MPOMYCKHOW CNOCOGHOCTU.

N3mepeHus B pexrme CBUNMPOBaHUSA NO CMUCKY MOXHO BKIOYNTb C MOMOLLbIO
KnaBuLWK Ha NnepegHen naHenu unu KoMaHabl yaaneHHoro ynpasneHus. Hactpowika
N3MepeHnii BbINOMHAETCH TONbKO Yepes yaaneHHoe ynpasneHve. B pexvme ceunu-
pOBaHMs MO CMUCKY 9KpaH OCTaeTcs NyCTbiM N OTOBpaXkaeT TONbLKO TEKCTOBOE
coobLeHue.

Executing List Sweep measurement

from Remote Control port

Mpun HaxxaTum Nbon knasuLwn NPUBOP BbIXOAUT U3 pEXUMA U3MEPEHUIN U Nepexo-
OVT Ha N3MepeHns No yMonyaHuio Ans BelibpaHHoro pexvma (CnekTpanbHbIn
aHanu3 co CBMNUPOBaHWEM, eCrin BbIbpaH pexmMm CneKkTpanbHOro aHanusa).
YTto6bl NpegoTBpaTUTL NpepbiBaHNE N3MEPEHUIN CryYanHbIM HaXaTueMm KrasuLl,
3abnokmpynTe nepeaHIo nNaHenb OOHNMY U3 OBYX CneayloLmx cnocobos.:

— [lpwn obpaweHnn k npubopy yepes nHtepdenc GPIB (IEEE-488) aHanu3aTtop
nepexoauT B PeXMUM yaaneHHOro ynpasreHus.

— OTtnpaBbTe komaHgy SYSTem:KLOCk ON.

LWar HDencTtBue MpumevaHnsa

1 HactpownTte a. HactpowTte 4-ToHanbHbIN cUrHan.

reHepaTop CUTHANoB. K - Hacrpoiite cincok YacToT:

0,981Twu, 1,0y, 1,02 M,
1,04 Ty,

C. YcTaHOBWUTE CNUCOK aMnnuTyAa:
-40 pbwm, -30 gbwm, -20 obwm,
-10 obwm.
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Vi3amepeHns curHanos LMpoBoO CBA3N
N3mepeHns B pexvme CBUNMPOBaHNSA MO CINCKY

LWar DencrtBue MpumeyaHus

2 TopkniounTte PY-Bbixoa NCTOYHUKA k PY-BXxoay aHanm3aTopa, kak noka3aHo Ha PUCYHKE.

8
288 gg.(_.
80 PY Bbixog

w [ et~ b e -+ - 4
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FeHepaTop curHana

A ROTINT s gt b i Bt T (7Y

PY Bx0g

AHanusaTop CUrHanos

Lar KomaHpa

3 YpaneHHoe ynpas-
neHve aHanuaaro-
POM C MOMOLLbHO
Keysight Connection
Expert (MacTepa
NOAKIIOYEHNS
Keysight).

4  3anyck namepeHui INIT:LIST
B pexume
CBUNNPOBAHUS
MO CrKCKY.

5 Hactpownka crnvcka LIST:FREQ 0.98GHz,1.0GHz,1.02GHz,1.04GHz
4YacToT.

6 UYrteHue pesynbtatoB  READ:LIST?

N3MepeHui.
E Agilent Interactive |0 - CONNECTED TO TCPIPO:” D 1. 222 " " inzt0:INSTR =B X
Connect Interact Help
o (7
Device Clear Eead STE SYST:ERR? Clear History Options
Command: |REI’-D (LIST? ﬂ Commands 3
Send Command ‘ Fead Response Send & Read ‘
Instrument Session History:
-» LIST-FREQ 0_98CH=z,1_0GH=z,1._02CH=z,1.04CH= -
—> READ:LIST?
<- -1.531763172E+01,-1.596129322E+01,-1_673511887E+01,-1_746832738E+01 -
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AHanunsaTtopsl curHanos Keysight cepun X
PykoBoacTBO Mo aKkcnnyataumm

10 HAemoaynsuma AM-curHanos

3mepeHus yacToTel Moaynupytowero curdana AM-konebaHus

LWar

B paHHOM pasgene onmcaHo, kak onpefensTb napaMmeTpbl amnanTygHo-MoLynu-
posaHHoro (AM) curHana, Takue Kak Yyactota n kosdduumneHT (rmybuHa) moay-
NSIUMK, UCMONb3YS N3MEPEHNST B YaCTOTHOM U BpeMeHHOoW obnacTtax. [Ans nonyyveHus
6onee nogpobHom nHdopmaumm cM. pasgen «lMpuHumnel gemoaynsaumm AM 1 UM
CUrHanoBy.

YTto6bl nonyunte AM curHan, Bbl MOXXETE UCMOMb30BaTh UCTOYHWK, NepeaaroLunii
TaKoW curHan, nMbo NoAKNIoYUTb K aHann3aTopy pagMoaHTEHHY N HACTPOUTBLCS
Ha kommepyeckyto AM pagmnocTaHumio. B gaHHOM npumepe ans reHepaumm

AM curHana ucnonb3yetca PY-UCTOYHUK.

DencTBue MpumeyvaHnsa

1

HacTpoiiTe UcTouHMK @, YcTaHoBMTE YacToTy

curHana.

nctoyHuka 300 MIMu.

b. YcraHosute amnnuTtyay
ncTto4vHmnka —20 abm.

C. YcrtaHosuTte rnybuHy AM 80 %.

d. YcraHosuTe YactoTy AM
pasHon 1 KI'y,

e. Bknounte AM.
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Oemogynauusa AM-curHanos
M3amepeHunst yacTtoTbl Moaynupytowero curdana AM-konebanus

LWar ODencTtBue MpumevaHnsa

2 Tlopkmtounte PY-BbIXO4 UCTOYHMKA K PY-Bxoay aHanms3aTopa, Kak NnokasaHo Ha pUCYHKe.

LI

P4 Bbixoa

1
SO

[!]‘_,L_l.\_

00000 £
BO000

FeHepaTop cUrHana

AN VTIONT it Gt S i Bt Tere st uxA

PY Bxon

AHanusaTop CUrHanoe

3 BbIinonHute Haxxmute knasuwy Mode Preset Mo ymonyaHuio aHanusaTop
npeaBapuTeNbHYHO (Copoc pexuma). Mcnonb3yeT peXxum aHanuaaTopa
HaCTPONKy creKTpa v cneKkTpanbHbI aHanus
aHanusaTopa. CO cBUnMpoBaHneM. Ecnn HyxHo,

Bbl MOXETE NPOBEPUTL WUIN U3Me-
HUTb PEXUM, HAXXMMas KnasuLly
MODE/MEAS (Pexunm/nsmepeHue).

C6poc pexnma N3MeHSeT He BCe HacTpPOoWKM aHanm3aTopa. YTobbl
BbINOMHWTL MOJHBIA COpPOC NapameTpoB., BeibepnTe NyHKThI «BoccTaHoB-
fneHve napameTpoB pexunma no ymonyaHmo» n «Copoc Bxoga u Bbixoga»
B MeHto «Cbpocy.

4 Bkniouute reHepaTop  a. BkmounTe Bbixog reHepartopa

curHanos. CUrHanos.

5  YKaxuTe ueHTpa- a. Haxmute knasuwy FREQ
MbHYI0 YacToTy (YacToTa).
W AnanasoH 4acToT. b. B naHenu MeHo ABaXAb!

KocHuTecb nyHkTa Center
Frequency (LleHTpanbHas
yacroTa) 1 BBeguTe
3HayeHume 300 MIy.

C. [Baxabl KOCHUTECH MyHKTa Span
(Monoca o63o0pa) 1 BBEANTE
3Ha4veHune 500 klu.

6  YcraHosuTe [ a. Haxmute kHonky BW
ory. (Monoca vacror).

b. B naHenu meHio aBaxabl
KOCHUTEeCh nyHkTa Res BW
(Monoca nponyckaHusA
¢unbTpa MY) n BBEgUTE
3HadveHue 30 k.
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Oemogynauu

A AM-curHanos

MN3mMepeHns YacToTbl Mogynupytollero curHana AM-kone6anus

LWar

DencrtBue

MpumevaHnsa

7 YcTaHoBuTE BpeM4
CBUMMPOBaHUS.

a. Haxmute knasmwy SWEEP
(CBunupoBaHue).

b. B nmaHenu meHio gBaxabl
KOCHUTECb NYHKTa Sweep
Time (Bpems cBunu-
pOBaHuWA) 1 BBEONTE
3HayeHue 20 mc.

8  WameHuTe wkany
no ocun 'Y
Ha NMHENHYIO.

a. Haxmure knasnwy AMPTD Cwm. PucyHok 10-1.

(Amnnutypa).

b. B naHenu meHto KOCHUTECH
Display Scale (LUkana
aucnnes) v BkntounTe Lin
(JluHenHasn).

9  Pacnonoxute
NUKOBOE 3HaYeHune
curHana psigom
C NepBOn S4ENKON
MacLiTabHol ceTkn
HWXXe OMOpPHOro
YPOBHS.

Bocnonb3yntecb ogHUM U3 Tpex
MEeTOAO0B 3anycka Aansi nepe-
MELLIEHUS NMUKa curHana.

a. MNpwu ncnonb3oBaHUM NOOKIHO-
YEHHOW K aHann3aTopy MbiLLK:
KNuKanTe n nepeTtackmBamnTe nuk
curHana no gucnneto.

b. Mpu ncnonb3osaHuu nansua:
NPUKOCHUTECH U NepeTaLluTe
MWK cUrHana no Aucnreto.

PucyHok 10-1. lNMoabem nuka curHana

& +

KEYSIGHT [t R AC
oupling:
& Aug: 0%

Input Z: 50 O Atten: 10 dB PNO: Balanced
Corrections: Off Preamp: Off Gate: Off

Freq Ref: Sense, IntLNP: Not Enabled |IF Gain: Low
|NFE: Off Source: Off Sig Track: Off

Avg Type: Voltage
Trig: Free Run

Ref Level 223.6 mV

AV

Span 500.0 kHz|
#Sweep 20.0 ms (1001 pts)|

Sl SIS

N A R N Y

Center 300.0000 MHz Video BW 30 kHz
#Res BW 30 kHz
1 | Sep 14, 201
. q F - ? 8:18:15 AM

Amplitude

{Ref Level
2236 mV

- —

Signal Path

Display Scale
Log
Y Axis Uni
A% M

10

YcraHoBuTe aHanu-
3aTop B HynNeBow
00630p, 4TOObI b
npoBeCTU n3me-

peHus BpeMeHHOM
obnactw.

a. Haxmute knasmwy FREQ
(YacTorTa).

B naHenu mMeHto KOCHUTECH
nyHkTa Span (Monoca o63opa)
N BKNKOUMTE Zero Span
(HyneBas nonoca o63opa).
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Oemogynauusa AM-curHanos
M3amepeHunst yacTtoTbl Moaynupytowero curdana AM-konebanus

LWar ODencTtBue MpumevaHnsa

Cc. Haxmute knaBmwy SWEEP
(CBunupoBaHue).

d. B naHenu meHo aAsaxabl
KOCHUTECh NyHKTa Sweep
(CBunupoBaHue)

1 BBeauTe 5 mMc.

11 CkoppekTupynTe a. Haxmute knasuwy Trigger Cwm. PucyHok 10-2.
YPOBEHb TpuUITepa, (Tpurrep).
4TOGbI CUrHan Gbin b. KocHutecb nyHkTa Trigger Level
BEpTMKasibHO (YpoBeHb Tpurrepa).
OTLIEHTpPUpPOBaH

c. Bosbmute 3HayeHne B mB,
KOTOpOe HaxoauTcs B cepeanHe
ocu Y. BBegute aT0 3Ha4YeHue
ONs ypoBHSA Tpurrepa.

Ha 3KpaHe.

PucyHok 10-2. HacTpolika ypoBHs Tpurrepa
ﬁ Trigger

put RF |[inputZ:500 Atten: 6 dB. PNO: Balanced  |Avg Type: Voltage 234 | . 7

Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Video |Select Trig Source

Align: Off Freq Ref: Sense, IntLNP: Not Enabled IF Gain: Low w ' Video v
NFE: Off i

Source: Off Sig Track: Off

Trigger Level
Ref Level 42.30 mV 2121 mV

Trigger Delay

1.0 s

< On
L 1= off
= i | Trigger Slope !
2= Positive
- ative
- v ngs

<Tri

(Center 300.000000 MHz Video BW 30 kHz Span 0 Hz
[#Res BW 39 kHz Sweep 5.000 ms (1001 p}s)l
o) () L3z
12 N3mepbTe 4acToTy  a. Haxmute knasuwy Peak Search
mMoaynupyoLlero (Mouck nuka).
curtana, b. B naHenu MeHI0 KOCHUTECH

ncnonb3ysa

nyHkta Marker Delta (denbTa-
AernbTa-MapKepbl.

Mapkep), 3atem kHomnku Next
Right (Cnegyowmn cnpaga)
unu Next Left (Cnegyrowun
cnesa).

MockonbKy Moaynsaumsa SBMASeTCs YCTONYMBBIM TOHOM, Bbl MOXETE MCNOJMb30BaTh TPUITEP BUOEOT-
pakTa Ans 3anycka pasBepTku aHanusaTtopa npv NonyYyeHnn curHana n ctabunusnposaTb rpaduk
Tak xe, kak npu pabote ¢ ocuunnorpacgom. Cm. PucyHok 10-3.

Ecnn nopor Tpurrepa npn akTMBHOM Tpurrepe BMaeoTpaKkTta yCTtaHOBJIEH CITULLKOM BbICOKO
nUnn CInMKOM HNU3KO, pa3BeEPTKaA OCTaHaBIIMBaAETCA. HaCTpOVITe nopor Tpurrepa, cMmellasa ero BBepx
1N BHNG, NokKa pa3BepTka He Ha4YHeTCA CHOBa.
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Oemogynauusa AM-curHanos
M3amepeHunst yacTtoTbl Moaynupytowero curdana AM-konebanus

LWar ODencTtBue MpumevaHnsa

Wcnonb3yiiTe mapkepbl 1 AenbTa-mMapkepbl AN U3MEPEHUst 4acToTbl MOAYIMPYIOLLErO curHana.
MNMomecTnTe Mapkep Ha NMKOBOE 3HaYeHUe, a 3aTeM UCMONb3ynTe AenbTa-Mapkep st UsMepeHus
BPEMEHHOI pa3HULLbl MEXAY NMMKOBLIMU 3HAaYEHUsSIMM (3Ta BennyuMHa obpaTtHa yactoTte
MOZYNUPYIOLLErO CUrHana).

Puc. 10-3. MIamepeHnsi BpeMeHHbIX NapaMeTpoB

.ﬁ Marker

YSIGHT Input: RF Input Z: 50 O |Atten: 6 dB :Trig: Video 'PNG:_BaIanced |Avg Type: Voltage 4 Select Marker
m ECl:m[.wllng: AC ECurrechuns: Off EInl Preamp: Off ‘Gate: Off [IF Gain: Low INFE: Off y
Ext Gain: 0.00dB  |Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off Marker 1
\Align: Auto N N N N
| Marker A Time
| Spectrum

; : .00000 ms
Ref Level 44.08 mV 1.0
| Peak Search
‘ 1A2 Pk Search
T T T Next Peak Config
Next Pk Right Properties
NextPiLeft | Marker
Function
Pk-Pk Search G

inuous Peak

| Center 300.000000 MHz i i Video BW 30 kHz i i Span 0 H
#Res BW 30 kHz Sweep 5.00 ms (1001 pts

TRk :

Y6eauntech, 4TO AenbTa-MapKepbl, ONUCaHHbIE Bbille, yCTaHOBMNEHbI

Ha coceHMX NUKOBbIX 3HayeHusax. Cm. PucyHok 10-3. Yactota AM
ABMNSETCA BENMYMHOW, OBpaTHON BpEMEHM Mexay COCEAHUMU MUKOBbIMMU
3HaYeHUAMM:

Yactota AM =1/1,0 mc = 1 k'Y,

AHanM3aTop CUrHanoB TaKkKe MOXET aBTOMaTUYECKN BbIYUCIUTL 3TY
4acToTy, ECNIN CMEHNUTb OTOOPaXXeHMe NoKa3aHUn MapKepoB Ha 3HAYEHUS,
obpaTHble BpemeHU. CM. crieayroLLmia war.

13 N3meHuTe nokasaHua  a. Haxmute knasuiy Marker Cwm. PucyHok 10-4.
Mapkepa Ha 3Hade- (Mapkep).
Hus, obpaTHble

b. B naHenn meHio BbIGepuTe
Properties (XapakTepuctuku).

C. KocHutechb X Axis Scale (LWLkana
ocu X) n Bbibepute Inverse time
(3HayeHusn, obpaTHbIE BPEMEHM).

BpeEMEHN.
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Oemogynauusa AM-curHanos
M3amepeHunst yacTtoTbl Moaynupytowero curdana AM-konebanus

LWar ODencTtBue MpumevaHnsa

PucyHok 10-4. MIamepeHunsi 4acToTbl C MOMOLLbI0 OTOOpPaXXeHMs1 3HaYeHUN, 0BpaTHbLIX BPEMEHMN
X + ﬁ Marker

KEYSIGHT |Input: RF \Input Z-50 O Atten: 6 dB |Trig: Video PNG: Balanced Avg Type: Voltage A | [Select Marker
m _Coupling: AC _Cnrrel:liuns Off :Inl Preamp: Off Gate: Off IF Gain: Low NFE: Off
Ext Gain:0.00 dB  |Freq Ref: Sense, Int [LNP: Not Enabled 'Sig Track: Off
Align: Auto |
~| | Marker A Time

1.000 kHz

| Spectrum AMkr1 1.000 0 Settings
Ref Level 44.08 mV Peak

- | Relative To Search

2 Marker 2
Pk Search

X Axis Scale
Inverse time

Man
Auto

Off
Marker Trace
 Trace 1 v

Center 300.000000 MHz ‘Video BW 30 kHz Span0F

#Res BW 30 kHz Sweep 5.00 ms (1001 pts
-
¥

Ewe ogHMM cnocobom BblYMCAEHUS rMyOrHbI MOAYNSALUMM MOXET BbITb MPOCMOTP cuUrHana
B YaCTOTHOW 06nacTu 1 U3aMepeHus genbTa-4acToTbl MEXAY NMUKOBbIM 3HAYEHNEM HecyLuen
n nepson 6okosom nonocoun. Cm. PucyHok 10-5.

PucyHok 10-5. N3amepeHusa koadhdmumeHTa Mogynsaumm B YacTOTHOW obnacTu
; + ﬁ Marker

KEYSIGHT Input: RF Input Z: 50 O Atten: 6 dB Trig: Free Run PNO: Balanced Avg Type: Log-Power 1(2 3 4 | Iec{ Marker
@ Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low NFE: Off i P 2
Ext Gain: 0.00 dB  Freq Ref: Sense, Int LNP: Not Enabled Sig Track: Off | & | Markerr1
Align: Auto

T Marker A Frequency ]
Spectrum ; 1.000 kHz
Scale/Div 10 dB Ref Level -14.11 dBm . 0
Peak Search :
Pk Search

Next Pk Right Properties

Next Pk Left LEGG

Function

Pk-Pk Search Colinter

Marker Delta
Mkr—CF
Mkr—Ref Lvi

Center 300.00000 MHz Video BW 240 Hz Span 25.00 kHz
#Res BW 240 Hz #Sweep 10.0 ms (1001 p

adl [ | Sep 08, 2015 =m AV 4
"R q C M| ?) A ssa| (W A
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Oemogynauua AM-curHanos
M3amepenunst rmyouvHbl moaynsaumm AM-curHana

N3mepeHus rnyduHbl moaynaumm AM-curHana
OTa npouenypa nokasbiBaeT, Kak UCNoJib30BaTb aHAalIM3aTop CUrHarnoB B Ka4ecTBe

npuemMHuKka ¢ PUKCUPOBaAHHOW HACTPOMKON (BO BpeMeEHHOM obnactu) Ans usme-
peHus rnybuHel moaynauun AM curHana B npoueHTax.

LWar DOencTtBue MpumeyaHus

1 HactpoiiTe UCTOYHVK a. YCTaHOBUTE 4acToTy
curHana. nctoyHmka 300 M.

b. YctaHoBute amnnutyny
MCTOYHUKa -20 aBMm.

C. YctaHoBuTe rnyonHy AM 80 %.

d. YcraHoBuTe yacToTty
MOZYIMPYIOLLIEro curHana
pasHon 1 kI'y,.

e. Bkntounte AM.

2 MoakntounTte PY-BbIXOO MCTOYHMKA K PL-I-onp,y aHanmsaTtopa, Kak nokasaHo Ha PUCYHKe.

o1 1o § -u
(5] ) CQ@B

w e Sy

P4 Bbixog

FeHepaTop curHana

R TR A T =

AHanusaTop CUrHanos

3 BbinonHute Haxmute knasuwy Mode Preset Mo ymonyaHuio aHanusaTtop
cbpoc HacTpoek (C6poc pexuma). ncrnonb3yeT pexvum aHanusaTopa
aHanusaTopa. CneKTpa 1 cnekTparnbHbIA aHanus

COo cBunupoBaHuem. Ecnm HyxHo,
Bbl MOXXETE NPOBEPUTb UNK U3Me-
HUTb PEXMM, HaXNMas KnaBuLly
MODE/MEAS (Pexvnm/nsmepeHue).

Cb6poc pexunma nsmeHseT He BCe HaCTPOWNKM aHanm3saTopa. YTobbl
BbINOMHWTB NOMHBIN COpOC NapameTpoB, BoibepuTe NyHKThHI «BoccTa-
HOBJIEHME NapamMeTPOB peXxnmMa rno ymonyaHuio» n «Cépoc Bxoga

1 BbIxo4a» B MeHto «CBpocy.
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Oemogynauua AM-curHanos
M3amepenunst rmyouvHbl moaynsaumm AM-curHana

Lar OencTtBue MpumeyaHusa
4 Bknwounte BbIXoq a. BkntounTe BbIXog reHepaTopa

BHELLUHEero CUrHanos.

reHepaTopa PY-

CUrHarnos.
5 YKaxuTe UeHTparnb- a. Haxxmute knasuwy FREQ

HYIO YacToTy 1 ana- (YacToTa).

MasoH 4acTor. b. B naHenu meHto aBaxabl

KocHuTeChb NyHkTa Center
Frequency (LleHTpanbHas
yacToTa) 1 BBEOUTE 3Ha4YeHne
300 MT'wu.

C. [IBaxxabl KOCHUTECH NyHKTa Span
(Monoca o63o0pa) n BBEaUTE
3Ha4veHue 500 k.

6  YcraHosute MMM a. HaxmuTte kHonky BW (Monoca
®ry. YyacToT).

b. B naHenu mMeHto aBaxabl
KocHuTech nyHkta Res BW
(Monoca nponyckaHus
cdunbTpa MNMY)

1 BBeauTe 3HadyeHune 30 klu.

7 YcraHoBuTe a. Haxmute knasuwy SWEEP
BpeMs (CBunupoBaHue).
CBANMPOBAHNSI. b. B naHenu meHio asaxasbl

KOCcHUTEChb NyHKTa Sweep Time
(Bpems cBMnupoBaHusi)
1 BBeauTe 3HadyeHune 20 mc.

8  W3meHute a. Haxmute knasmwy AMPTD EaonHuubl namepenus Ha ocn Y
wKany no ocn 'Y (AmnnuTtyga). no ymon4yaxuio — mB

Ha NUHENHYIo. b. B naHen MeHio KOCHUTECH (MUNNMBONBTHI).

Display Scale (LWLlkana aucnnes)
n BkntoumTe Lin (JluHenHas).

9  Pacnonoxwute Bocnonb3yntecb ogHUM 13 Tpex Cm. PucyHok 10-6.
NMKOBOE 3HaYeHne MEeTOAOB 3anycka Aansi nepeme-
curHana psigom LLIEHUS NUKa cUrHana.
C NepBeou Aa4enkou a. Mpu vcnonb3oBaHUM NOAKIIIO-

MacLluTabHoM ceTkn
HXXE OMOPHOTO
YPOBHS.

YEHHOW K aHanM3aTopy MbILLK:
KNMKanTe u nepeTtackmBanTte
MUK cUrHana no Aucnneto.

b. Mpu ncnonb3oBaHuK nansua:
NPUKOCHUTECH U NepeTaLumTe
MWK cMrHana no AUCnneto.
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Oemogynauua AM-curHanos
M3amepenunst rmyouvHbl moaynsaumm AM-curHana

Lar OencTtBue

MpumeyaHusa

PucyHok 10-6. MNogbem nuka curHana
=T

KEYSIGHT 'c"p”“.RF;\c
oupling:
=) Ahg: ngf

Input Z: 50 O Atten: 10 dB PNO: Balanced
Corrections: Off Preamp: Off Gate: Off

Freq Ref: Sense, IntLNP: Not Enabled (IF Gain: Low
NFE: Off Source: Off Sig Track: Off

Avg Type: Voltage
Trig: Free Run

Ref Level 223.6 mV

)

Video BW 30 kHz

(Center 300.0000 MHz

#Res BW 30 kHz
T | B’ Sep 14, 2015
. (‘S - ? 8:18:15 AM

| Attenuation

Signal Path

og
Li

1Y Axis Unit ‘
Vv v

{Ref Level Offset
0.00dB

On
Off

Span 500.0 kHz|

|

#Sweep 20.0 ms (1001 pts)|

| wa| Y %
waa) K

10 YcraHoBuTe aHanu- a. Haxmute knasuwy FREQ
3aTop Ha HyneBou (YacroTa).
AVanasoH, 4TobbI b. B naHenu meHio nepeseanTe

npoBecCTn n3mepeHuna

BPEMEHHOI obnacTu. Span (Monoca 0630pa)

B nonoxeHune Zero Span
(HyneBas nonoca o63opa).

C. Haxmute knasuwy SWEEP
(CBunupoBaHue).

d. OBaxabl KOCHUTECH NYHKTa
Sweep Time (Bpems
CBUNWPOBaHUSA) 1 BBEOUTE
3HayeHne 5 mc.

11  Wcnonb3ynte Tpurrep a. Haxmute knasuwy Trigger
BMOEOTPaKTa, YToObI (Tpurrep).
crabunusnposats b. B naHenu meHio KocHUTECH
Tpaccy. nyHkTa Select Trig Source

(BbIGOp MCTOYHMKA
Tpurrepa) u Boibepute
Video (Bugeo).

12 Ckoppektupyite a. KocHutech nyHkTa Trigger CMm. PucyHok 10-7.
YpOBEHb Tpurrepa, Level (YpoBeHb Tpurrepa).
4TOBbLI CUrHan Bein b. BosbmuTe 3HaueHue B MB,
BEpPTUKArbHO KOTOpOe HaxoauTcs B cepe-
OTUEHTpMpOBaH OnHe ocn Y. Beegute 3To
Ha aKpaHe.

3HayeHWe ANs YpoBHS
Tpurrepa.

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum

176



Oemogynauua AM-curHanos
M3amepenunst rmyouvHbl moaynsaumm AM-curHana

Lar OencTtBue MpumeyaHusa

PucyHok 10-7. HacTpoika ypoBHSA Tpurrepa
n % + Q Trigger

KEYSIGHT |lnputRF~ [inputZ-50 0 Atten: 6 dB PNO: Balanced ~ Avg Type: Voltage 4 T - -
[ra) Coupling: AC Corrections: Off P : Off Gate: Off Trig: Video | | Select Trig Source T
Align: Off Freq Ref: Sense, IntLNP: Not Enabled |IF Gain: Low ‘  Video
: Off i ol

Source: Off Sig Track: Off I S N NN NN D

Trigger Level
Ref Level 42.30 mV 2121 mV

Trigger Delay
1.0 ps
On
Off

| Trigger Slope
Positive
Negative

< er Settings
Diagram

Center 300.000000 MHz Video BW 30 kHz ) Span 0 Hz|
#Res BW 30 kHz Sweep 5.000 ms (1001 pts)|
=9 [ ) [?) |2 R >
13 W3mepbTe rnybuHy Onsi nuamepeHus rnyouvHbl
moaynsaunm AM moaynsaumn AM, yntanTte rpadumk
curHana. cnegyowum obpasom

(cm. puc.10-4, rge nokasaHbl
npumepbl N306paxkeHnn Ha aucn-
nee): 100 % AM 3aHumaeT BCe
AYErKN CETKN OT BEpXHEN

80 HwxHen. Mpu 80 % AM

(kak B JaHHOM npumepe) korga
BEPXHSS rpaHnLa curHana Haxo-
anTcs Ha 1 geneHune HMxXe BepXHen
NNHUN CETKU, a HXKHAS —

Ha 1 geneHue BbllE HWKHEN NUHUN.
YTtobbl onpegenutb rnydouHy AM
MMEHKLLErocs curHana, npummTe
Kaxkgoe gerneHve ocun y 3a 10 %.
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Oemogynauua AM-curHanos
M3amepenunst rmyouvHbl moaynsaumm AM-curHana

Lar OencTtBue MpumeyaHusa

PucyHok 10-8. N3amepenna AM curHana Bo BpeMmeHHown obracTtu
E + o +

YSIGHT oot i WAz R0 Aaw & @ eg Vids S Balancod KE A i 2500 Ato o PN fisaced  Awp Type Viftage
o te & & o Cometiors OF i Prases. O IF G Lom WFE O
> FaGanbady Froq Ref Sasam 1ot LG ot Enabied g Track: O

Aign Ay

i

Spectum ' Ref Lovel 4385 mV Rt Lavel 42.85 mv

CJIEBA: 100 % AM curHana (koaddumumeHt mogynauumn = 1)
CIMPABA: 80 % AM curHana (koadurumneHT Moaynauum

1
o
o
-

Bbl MOXeTe yBuaeTb, kak aHanusaTop pearnpyeT Ha pasHble Koadduum-
€HTbl Mogynsauun, nepedupas aTn Ko3POULMEHTBI (MK rNYBUHY)
reHeparopa CUrHaros.
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AHanunsatopsl curHanos Keysight cepum X
PykoBoacTBo no akcnnyarauum

11 WamepeHua c nomoulbto I/Q-aHannsatopa

3axBar LLIMPOKOMOJIOCHbIX CUIrHAJ10B AJ14 nocrsieayrowero aHalimsa

B aTom pasgene cogepxaTcsa ABe npouenypbl, ONvicbiBaloLmMe HAaCTPOWKY aHanm-
3aTopa 4118 NPOBEeAEHNSI U3MEPEHUI CIOXKHbIX LLMPOKOMOSIOCHbLIX CUTHANO0B

BO BPEMEHHOI obnactn. OTOT pexnm cobmpaeT HaKoMNMeHHbIE AaHHbIE O MTHOBEH-
HbIX BEKTOPHbIX COOTHOLLEHWNSIX BPEMEHU, YacTOThl, (ba3bl U amnnnMTyabl BbIOpaH-
HbIX CUrHanoB, YToObl BbIBECTU AaHHble B popmaTe |/Q. 31K aaHHble MOryT ObITb

B AanbHeNnwem Kak UCnonb30BaHbl NOKanbHO, Tak U nepefaHbl Yepes uHTepdenchl
LAN, USB unn GPIB Bo BHelLHME cucTembl aHanmsa gaHHbix. OnucaHne Ka)kaoro
B/AA N3MEPEHWI COAEPXKUT NepeyveHb AaHHbIX, AOCTYMHbIX AN HEro B yaaneHHOM
pexume.

CraHpgaptHbin AU ¢ nonocon aHanusa 10 My 1 goCTynHble B Ka4ecTBe ONuMn
AU ¢ nonocamu aHanu3a 25 MI'y, 40 MI'y, 255 MMy unun 510 MI'y, koTopbie
NCMNOMNb3ylTCA AN 3axBaTa LUMPOKONOMOCHbLIX CUrHanoB, AOCTYMHbI C NepeaHen
naHenu B pexvmMe 6asosoro I/Q-aHanu3atopa. Pexum no3sonsieT NcnonbL30Bath
6a3oBble HacTporku, PY (Ha ocHoBe BIN®) n uHctpymeHTsl I/Q-aHanuaa.

B pexxume I/Q-aHannsaTopa 6a3oBas YyactoTHast obnacTb, BpeMeHHas obnacTtb
n I/Q-n3mepeHns 4OCTYMNHbI B KAY€CTBE MHCTPYMEHTOB NPOBEPKM NepBoHaYvarb-
HOro curHana v AaHHbIX B X04e NoAroTOBKM K BbIBOAY BbIXOAHbIX AaHHbIX I/Q.

MepBas npouenypa: M3MepeHns KOMMIEKCHOrO CeKTpa 0TobpaXatTcs B BEPXHEM
OKHe B BuAe rpadvka 3aBUCUMOCTM MOLLHOCTM OT YaCcTOThl C yKa3aHWeM TeKyLnxX
(xenTbI rpaduK) N ycpeaHeHHbIX (ronybon rpaduk) 3HavyeHun. B HKHEM okHe
nokasaH rpadvk 3aBUCUMOCTU HanpsbkeHns I/Q-curHana ot BpeMeHu.

Btopas npoueaypa: namepenus |/Q-curHanos obecnevmBaloT U3aMepeHuns
ormbatowwen PY-curHana Bo BpeMeHHOM 06nactv B BUAE 3aBUCMMOCTM MOLLIHOCTU
OT BPEMEHW NN 3aBUCUMOCTU HanpsXeHust I/Q-cnrHana ot BpeMeHMN.
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MamepeHuns ¢ nomolLbto I/Q-aHanusaTtopa
N3mepeHnst KOMMMEKCHOro cnekTpa

I/Ismepeva KOMIMIEKCHOIo CnekKkTpa

OTa npouenypa onucbiBaeT NpoBeAeHME U3MepPEeHnn crnoxHoro curHana W-CDMA

¢ 4 Hecywmmn. eHepaTop CUrHaroB UCMONb3yeTCs Kak aMynAaTop 6a30BoOM CTaHLUN.
AHanus3 Takoro TMna Bo BpEMeEHHON 061acTy NO3BOMSET BbIABUTL HAMNPSHKEHUS
CNOXHbIX BOSHOBbIX CUrHanoB C LMdPOoBON Moaynsaumnen.

LWar OencTtBue MpumeyaHus

1 Hacrtpoiite uctouHnk a. YcraHosute pexum W-CDMA
CcurHana. 3GPP ¢ 4 Hecywnmu.

b. YcraHoBute yactoTty nctouHuKa
curHana 1,96 Mu.

C. YcraHoBuTe amnnutyay -20 abm.

2 TlogkntounTte PY-BbIxOa MCTOYHUKA k PY-BXxoay aHanuaaTopa, kak noka3aHo Ha PUCYHKE.

" e Sy 0

00808
! T i 8 J'_J,J:)ﬂ Egggg
e N 8 #—H Qe RWEES PY Bbixog
5 2= 48889 ) 99 |
. —~l e el
R ————

FeHepaTop curHana

A VT s bt b 2 Bt a1 (7Y

I e

AHanusaTop CUrHanoe

3 Bblbepute pexum, a. Haxmute kHonky MODE/MEAS Mo ymonyaHuio aHanusaTop
BUL M3MEpPEHUs] (Pexxum/nsmepenue). ncnonb3yeT pexum aHanuaatopa
N pexmm oTobpaxe- b. BuiGepue IQ Analyzer (Basic) creKTpa v CneKkTparnbHbIA aHanus
Hua (Mode/ _ (/Q-aHanu3aTop (6a30Bbiit)) CO cBUnNupoBaHMeM. Ecnu HyxHo,
Measurement/View) B CTONBLIE PEXIMOB. Bbl MOXETE NPOBEPUTb UIK U3Me-
Ha aHanusaTope. HUTb PEXUM, HAXUMas KnaBuLLy
C. Beibepute Complex Spectrum MODE/MEAS (Pexum/uamepeHue).
(KoMnnekcHbIN cneKkTp)
B CTONOLE N3MEpEHUI.
d. HaxmuTte OK B HKHEN yacTtu
3KpaHa.
4 BoccTtaHoBuTE a. Haxmute knaBuwy Mode Preset
cTaHaapTHble (C6poc pexuma).
HaCTPOWKM
aHanusaTopa.
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MamepeHuns ¢ nomolLbto I/Q-aHanusaTtopa
N3mepeHnst KOMMMEKCHOro cnekTpa

LWar DenicTBue MpumeyvaHusa

C6poc pexrma M3MeHsIeT He BCe HACTPONKM aHanuaatopa. YTobebl
BbINOMHWUTL NOJMHbIA cOpOC NapaMeTpoB., BeibepuTe NyHKThI «BoccTaHoB-
neHve NnapaMeTpoB pexuma no ymonyaHuio» n «Copoc Bxoaa v BbIxoga»
B MeHto «Copocy.

5 Bkniounte PY- a. Bkntounte (ON) PY-BbIxoa,
BbIXOZ reHeparopa Ha reHepaTope CUrHanos.
CUrHarnos.

6 YcrtaHoBUTE a. Haxmute knaBuwy FREQ
LeHTpanbHyo (YacTorTa).

4YacToTy U3MEepPEHUI b

. B naHenu meHio asaxasbl
Ha aHanu3aTope.

KOCHUTech nyHkTa Center
Frequency (UeHTpanbHas
'-IaCTOTa) 1N BBeauTe 3HavyeHne

1,96 I'u,.
7 Ykaxute a. [1Baxxabl KOCHUTECh NMYHKTa Cwm. PucyHok 11-1.
YacCTOTHbIN Span (Monoca o630pa)
ananasoH/non 1 BBeauTe 3HadeHne 10 MINu,.

ocy aHanuasa.

PesynbTaTtbl n1amepeHus nokasblBaloT CNEKTP, NOCTPOEHHbIN Ha ocHose BI1®, B BepxHeM okHe

n 1/Q-curHan B HMXXHEM OKHe. AKTMBHOE OKHO BbIAEMNEHO CMHUM LIBETOM. YTOObI coenaTb OKHO
aKTUBHbIM, HEO6XOOMMO €ro KOCHYTbCA. YBenuubTe maciTab, 4tobbl yBuaeTe 6onee nogpobHyto
WHdOpMaLUMIo O curHane. YMeHbwute mactab.

PucyHok 11-1. Cnektp u I/Q-curnan (gnanasox 10 M)

1Q Analyzer 1 ﬁ
Complex Spectrum v + Frequency
KEYSIGHT Input: RF Input Z: 50 O Atten: 10 dB (e0) Trig: Free Run PNO: Best Wide Center Freq: 1.960000000 GHz Centor Fi
@ Coupling: AC Cormections: Off Int Preamp: Off IF Gain: Low Avg Type: Log-Pwr Avg EuET IEEIEE Settings
Ext Gain:0.00 dB  Freq Ref: Sense, Int LNP: Not Enabled Avg|Hold:>25/25 1.960000000 GHz

Bus Out: Off Align: Auto

Span
S 10.000 MHz
Scale/Div 10.00 dB Ref Value 0.00 dBm

1Q Waveform
Scale/Div 100.0 mV Ref Value 0.0V

0.000s Scale/Div 1.886 pus
Digital IF BW 10.000 MHz

8 YBenuubTe 4acToT- a. [IBaxabl KOCHUTECH MyHKTa Span Cwm. PucyHok 11-2.
HbI AnanasoH/ (Monoca o630pa) 1 BBEANTE
nosnocy aHanuaa. 3HadeHue 25 MI'y.
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MamepeHuns ¢ nomolLbto I/Q-aHanusaTtopa
N3mepeHnst KOMMMEKCHOro cnekTpa

LWar DenicTBue MpumeyvaHusa

PucyHok 11-2. CnekTp u I/Q-curnan (gnanasoH 25 MI'y)

1Q Analyzer 1 g ? v
Complex Spectrum Frequency
KEYSIGHT |In Input Z: 50 Q Atten: 10 dB (e0) Trig: Free Run PNO: Best Wide Center Freq: 1.960000000 GHz

Coupling: AC Corrections: Off Int Preamp: Off IF Gain: Low Avg Type: Log-Pwr Avg Center Frequency Settings
Ext Gain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Avg|Hold:>25/25 1.960000000 GHz
Bus Qut: Off Align: Auto

Span
SEEm 25.000 MHz
Scale/Div 10.00 dB Ref Value 0.00 dBm

1Q Waveform

Scale/Div 100.0 mV Ref Value 0.0V

0.000s Scale/Div 754.1 ns
Digital IF BW 25.000 MHz
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MamepeHuns ¢ nomolLbto I/Q-aHanusaTtopa
M3mepenus I/Q-curHanos (BpeMeHHasi ob6racTb)

N3mepeHus I/Q-curHanoB (BpemeHHas obnacTtb)

B atom pasgene obbsAcHseTCH, kak NpoBoANTb naMepenus I/Q-curHanos (Bo BpeMeH-
How obnacTu) ans curHana W-CDMA. eHepaTop cUrHanoB UCNONb3yeTCs Kak aMy-
nsaTop 6a30BoK cTaHUMK. AHanM3 Mogynupyembix curHanos | n Q Bo BpeMeHHON
obrnacTtun obecneymBaeT NpocMoTp ormbatoLien PY-curHana u MOLWHOCTM B 3aBUCK-
MOCTV OT BPEMEHW UMK CUrHana HanpshkeHus B popmarte IQ B 3aBMCMMOCTU

OT BPEMEHMN.

LWar OencTtBue MpumeyaHus

1 HacTtporite nctouHnk  a. YcraHosute pexum W-CDMA
curHana. 3GPP c 4 Hecywumu.

b. YcTaHoBuTE YacToTy MCTOYHMKA
curHana 1,96 I'u,.

C. YctaHoBuTe amnnutygy -20 abm.

2 Mogkntounte PY-Bbixoa ncTovHMKa K PY-Bxoay aHanuaaTopa, kak nokasaHo Ha pUCYHKe.
w 0 .
SO0 S e
L) 8 0DJoeR gggg
[ § SR NEe E’_@@ PY BbiX0A
5 . 8 289 | O
. = " e e

FeHepaTop curHana

AN Ut gt e w0 Tt e w0

AHanusaTtop cUrHanos

3 BocctaHoBuTe a. Haxmute knasuwy Mode
CTaHOapTHble Preset (Copoc pexuma).
HaCTPOMNKM
aHanusaTopa.

C6poc pexvma n3mMeHsieT He BCe HacTpoWKu aHanm3artopa. Ytobbl
BbINOMHMTB NOMHBIN COPOC NapameTpoB, BbibepuTe NyHKTHI «BoccTaHoB-
NeHve napamMeTpoB pexrmMa rno ymonyaHuio» n «Copoc Bxoaa v Bbixoga»
B MeHto «Copocy.

4 Bkntounte PY-Bbixog  Bkntounte (ON) PY-Bbixoa
reHepartopa Ha reHepaTope CUrHaros.
CUrHarmnos.
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MamepeHuns ¢ nomolLbto I/Q-aHanusaTtopa
M3mepenuns I/Q-curHanos (BpeMeHHasi 0b6racTb)

LWar

OencTtBue

MpumeyaHusa

BbibepuTte Ha aHanu-
3aTope pexuMm, Bug
N3MEpPEHNST N PEXMM
oTobpaxeHusa (Mode/
Measurement/View).

a.

b.

Haxmute kHonky MODE/MEAS
(Pexxum/namepeHue).

Bbibepute 1Q Analyzer
(Basic) (I/Q-ananusaTtop
(6asoBbIn)) B cTonbue
PEXMMOB.

. Belbepute 1/Q Waveform

(/Q-curnan) B ctonbue
N3MEPEHNN.

. Boibepute RF Envelope

(Ornbarowasn PY-curnana)
B cTonbue npocmoTpa.

. Haxkmnte OK B HW)KHEN YacTn

3KpaHa.

Mo ymonuaHuio aHanusaTop
ncnonb3yeT pexum aHanuaartopa
cnekTpa v cnekTpanbHbIi aHanma
CO cBunMpoBaHueM. Ecnun HyxHo,
Bbl MOXETE NPOBEPUTL UNN U3Me-
HUTb PEXUM, HAXNMas KnaBuLly
MODE/MEAS (Pexvnm/nameperue).

YKkaxunte
LeHTparbHyo
4acToTy U3MEPEHUIA.

. Haxxmute knasuwy FREQ

(YacToTa).

. B nanenu meHio gsaxabl

KocHUTEeChb NyHkTa Center
Frequency (LeHTpanbHas
yacToTa) 1 BBEAUTE 3HA4YEHME
1,96 Tw,.

YctaHoBUTE
nonocy
aHanusa.

. Haxxmute knasnwy BW (Monoca

YyacToT).

. B nanenu meHio gsaxabl

KocHuTech nyHkTa Digital IF
BW (LUnucdpoBas nonoca MN4)
n BBeguTe 3HadeHne 10 MIu.

. KocHuTecb nyHkTa Filter Type

(Tun domnbTpa) 1 BoIOEPUTE
Gaussian (FayccoBckun).
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MamepeHuns ¢ nomolLbto I/Q-aHanusaTtopa
M3mepenus I/Q-curHanos (BpeMeHHasi ob6racTb)

Lar OencTtBue

MpumeyaHusa

PesynbTaTthl uUsamepeHusi npeactasneHsl B Buae rpadguka ormbatowen PY-curHana, geMOHCTpu-
pylOLLEro 3aBUCMMOCTb MOLLHOCTU OT BPEMEHU, B BEPXHEM OKHE N XapaKTEPUCTUK B HDKHEM

TEKCTOBOM OKHe.

PucyHok 11-3. NamepeHnus 1/Q-curHanos — npocmoTp ornbatowen PY-curdana (nonoca aHanusa

10 MI'wy)

PNO: Best Wide
IF Gain: Low

Input: RF
Coupling: AC

Ext Gain: 0.00 dB
Bus Out: Off

Input Z: 50 O Atten: 10 dB (e0)
Corrections: Off Int Preamp: Off
Freq Ref: Sense, Int [LNP: Not Enabled
Align: Auto

KEYSIGHT Trig: Free Run
[ew)

RF Envelope

Scale/Div 10.00 dB Ref Value 10.00 dBm

A 0 g o b il |..I|\ ol L 1l ',| ik | h y \||.

0.000s
Digital IF BW 10.000 MHz

Scale/Div 200.0 pys

Mean Pwr
{Entire Trace)

Current Data
-24.64 dBm
Max Pt

Min Pt
14.11dB

Sep 08, 201
11:58:46 AM

mwO~M?

Center Freq: 1.960000000 GHz
Avg Type: Power

.00 !
g iﬂer Type
Gaussian bl

| Filter Alpha ‘
10.20
s j

2.000 m
Meas Time 2.0000 ms (25001 pts)

-10.53 dBm

-87.49 dBm

8 YBenuybTe nonocy
aHanusa.

a. [saxapbl kocHUTECh NyHkTa Digital
IF BW (LUndposas nonoca NY)
1 BBeguTe 3HadyeHue 25 MIu.
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Cm. PucyHok 11-4.
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MamepeHuns ¢ nomolLbto I/Q-aHanusaTtopa
M3mepenuns I/Q-curHanos (BpeMeHHasi 0b6racTb)

Lar OencTtBue MpumeyaHusa

PucyHok 11-4. amepeHuns 1/Q-curHanos — namepeHus ornbatowen PY
(mnonoca aHanusa 25 Ml'u)

v '+ Q BW

I KEYSIGHT Input Z: 50 Q Atten: 10 dB (e0)  Trig: Free Run PNO: Best Wide Center Freq: 1.960000000 GHz [ v ol IF BW
C - A Corrections: Off Int Preamp: Off IF Gain: Low Avg Type: Power {Digital S
Freq Ref: Sense, Int |LNP: Not Enabled 25.000 MHz

Align: Auto

T o N ! Filter Type
RF Envelope Gaussian bl
Scale/Div 10.00 dB Ref Value 10.00 dBm flome

| |Filter Alpha 1
0.20 ‘

0.000 s ~ Scale/Div 200.0 Hs 2.000 m
Digital IF BW 25.000 MHz Meas Time 2.0000 ms (62501 pts)

Mean Pwr Current Data
-21.51dBm
Entire Trace;
( ) Max Pt -4.534 dBm
Min Pt -87.00 dBm
16.98 dB

™ { Sep 08, 2015
L "") (| ? 1?958'46AM7

9 Mpocmotpute 1/Q- a. Haxwmute kHonky MODE/MEAS
curuan. (Pexum/namepenue).

b. Beibepute IQ Analyzer (Basic)
(I/Q-ananu3satop (6a3oBbIn))
B cTONGLE pexrMmoB.

C. Bbibepute 1/Q Waveform (1/Q-
curHan) B ctonéue namepeHui.

d. Beibepute 1/Q Waveform (1/Q-
curHan) B ctonbue npocmMoTpa.

e. KocHutech kHomkn OK B HWKHeN
YyacTu aKpaHa.

10  YcraHoBuTe a. Haxwvwnte kHonky SWEEP
BPEMEHHYIO LLKany. (CBunupoBaHue).

b. B naHenu meHio BbibepuTe
Bknaaky X Scale (Lkana ocu X).

c. [iBaxabl KOCHUTECH MyHKTa
Scale/Div (WWkanal/gen.)
1 BBeauTe 3HadyeHne 200 Hc.

11 AktuBupynTte a. Haxmute kHonky Marker Cwm. PucyHok 11-5.
MapKepbl. (Mapkep).
b. Beibepute Bknagky Properties
(XapakTepucTukn).

c. KocHutecb nyHkTa Marker Trace
(Tpacca mapkepa) u BbibepuTte
Real (I) (PeanbHbin (l)).
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MamepeHuns ¢ nomolLbto I/Q-aHanusaTtopa
M3mepenus I/Q-curHanos (BpeMeHHasi ob6racTb)

Lar OencTtBue MpumeyaHusa

PucyHok 11-5. NamepeHuns 1/Q-curHanos — npocMoTp I/Q-curHana

| <+ ﬁ Marker

KEYSIGHT |input: RF Input Z: 50 Q Atten: 10 dB (e0)  Trig: Free Run PNO: Best Wide Center Freq: 1.960000000 GHz Select Marker
Coupling: AC Corrections: Off Int Preamp: Off IF Gain: Low Avg Type: Power
Ext Gain:0.00dB  Freq Ref: Sense, Int LNP: Not Enabled Marker 1
Align: Auto

= = Marker Time
1Q Waveform 1 1. (

i M5141.000000000 ms
Scale/Div 100.0 mV Ref Value 0.000 V 214, 11

Relative To
Marker 2 v

| Marker Trace
L Real (I) v

< Marker Settings
Diagram

0.000s Scale/Div 200.00 ns
Digital IF BW 25.000 MHz

2 M ? Vi
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AHanunsaTopsl curHanos Keysight cepun X
PykoBoaCcTBO Mo akcnnyataumm

12 OCHOBHble NPUHLUMbI

PasgeneHue cuMrHanos ¢ Manow OTCTPOUKON

PasgeneHune curHanoB ¢ ogMHaKoBOW aMninTyaou

[lBa BXOAHbIX curHana ogHoOM aMnnTyabl C Manon OTCTPOMKOM YacToT MOTyT
oTobpaxaTbCsa Ha gucnree aHanusartopa kak oguH. N3ameHss nonocy npo-
nyckaHus unbTpa NPOMEXYTOYHOM YacTOTbl aHanu3aTopa (KOTopbIA YacTo
NMeHyeTCs (PMnbTPOM NPOMEXYTOYHON YacTOoThl), Bbl MOXETE BblAeNUTb 3TU
curHansl n otobpasnTb ux Ha gucnnee. Npu n3MeHeHnn 4YacToTHOro AnanasoHa
dunbTpa MY nameHsetcs wupunHa otobpaxaemoro oTknuka. Mpu ucnone3osaHnu
LUIMPOKOro hunbTpa M AOCTATOYHO Masion OTCTPOMKE YacToT ABYX BXOAHbIX CUIHa-
NOB OOHOW aMNNUTYAbl ABa CUrHana MoryT oTobpaxaTbCs Kak OguH curHann.

Mpu ncnonb3oBaHWM JOCTATOYHO Y3KOro ounbTpa ABa BXOAHbIX CMrHana MoryTt
ObITb pasgeneHbl U oTobpaxeHbl Kak ABa OTAEeNbHbIX MUKa. Takum obpasom,
pasgeneHve curHanos 3aBucuT oT unbTpos MY aHanusaTopa.

Monoca nponyckaHusa dunbTpa MNY nokasbiBaeT, HACKONBLKO BNN3KO oTCTOALME
CUrHanbl OAMHAKOBOW aMnnuTyabl 6yayT SICHO pas3nuMymMmbl Ha akpaHe. C NOMOLL b0
dyHKUMK «Nonoca nponyckaHusa dunesTtpa MNY» MOXHO BbIGUpaTh HAaCTPOVKK
dunetpa MY gna nameperHus. Kak npasuno, nonoca nponyckaHus ornpepenseTcs
Kak ananasoH 4acToT dunbTpa no yposHo MuHyc 3 ob. Ho nonoca nponyckaHua
TakKe MOXeT onpeaensaTbCs No YpoBHIO MUMHYC 6 Ab nnu kak umnynscHas nornoca
nponyckaHua duneTpa.

[ns pasgeneHus gByx CUrHanoB 0gHOW aMnnuTyabl NOnoca NPonyckaHus AOSMKHa
ObITb MEHbLLIE OTCTPONKN YACTOT 3TMUX CUrHArOB Unu paBHa en. Ecnu guanasoH
NponyckaHusi paBeH OTCTPOKKe, a nosioca BugeodunbTpa MeHbLUe Nosiockl paspe-
LWeHWs, Mexay NMKamMu BYX CUrHanoB OHOro YPOBHS OTMeYaeTCHa NOHWKeHue
npnbnuantensHo Ha 3 ab 1 oueBnaHo Hann4ne 6onee YeM OAHOroO cuUrHana.

[lna aHann3aTopoB CUrHasIoOB B PEXUME CBUMMPOBAHNSA aBTOMATUYECKM yCTa-
HaBMMBaEeTCs 3HAYEHNE BPEMEHM CBUMMPOBAHUS, 06paTHO NpOonopLMOHarnbHOe
KBagpaTy nornockl nponyckanus (1/MNM ®r42), ytodbl COXpaHUTb KanMOPOBOYHbIE
HaCTPOWIKM n3MepeHus. Hanpumep, Npyu yMeHbLIEHNN MONOChI NPONYCKaHUSA

B 10 pa3 Bpems ceunmpoBaHus yeenuymsaetcda B 100 pas, ecnun OHU CBA3aHbI.
[na MUHUMKM3aUUN BpeMEHU 3MEPEHUS NCMOSb3YNTE MaKCUMasbHYO MOocy
NponycKaHusl, Npy KOTOPOW MOTYT ObITb pasgeneHsbl Bce curHansl. Bpems caunu-
poOBaHUs TaKke 3aBUCUT OT UCMONb3yeMoro AeTektopa. [ns 4eTeKTOpOB NMUKOBbLIX
N HOpManbHbIX 3HAYEHWUIN OHO MOXET ObITb PaBHbIM UMW MEHbLLMM BPEMEHU
pasBepTK/ AeTEKTOPOB C BbIBOPKOW 1 4ETEKTOPOB CPEeAHUX 3HA4YeHUIA. AHanum3aTop
nossonseT Bbibpatb M1 PMNY go 8 My ¢ warom 1-3-10, a Takke NO3BoONsET
HacTpausaTb [ @MY waramm no 10 % (Bcero 160 HacTpoek [N ®I1Y).
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OcHOBHblE NPUHLMMBI
PaspeneHune curHanoB ¢ Manow OTCTPOWKON

YT06bI BEIOPAThL ONTUManbHOE BPEMSsi CBUMMPOBAHWS A1 KanMbpoBK/ aHanm-
3aTopa, yCTaHOBUTE aBTOMaTUYECKMIA BbIOOP BpeMeHM cBUNMpoBaHust (Sweep/
Control, Sweep Time, Auto, (Pa3sBepTka/ynpasneHue, Bpemsi cBunmpoBaHus,
ABTO) 1 TMna passepTkn (Sweep/Control, Sweep Setup, Sweep Type, Auto
(PasBepTka/ynpaBneHue, Hactpoika pa3sepTku, Tun pa3sepTku, ABTO).
Vcnonb3yinte MakcMmMarnbeHy nonocy nponyckaHusa gpunetpa MY n MuHMMansHbIN
AnanasoH, Npu KOTOPbIX MOXHO pa3fenutb BCe CUrHarbi.

Bbiaenenne cnabbix CMrHanoB Ha CbOHe MOLLUHbIX CUTHanoB

Mpwn BbIAENEHUN CUTHAMNOB C ManNon OTCTPOWKOMW, HO C PA3HOW aMNAUTYOO0N, HY>KHO
yumnTbIBaTh (hopmy chunbTpa MY B aHanuaartope, a Takke ero nonocy nponyckaHms
no yposHto -3 Ab. (JononHuTteneHble cBegeHWs CM. B pasgene «PasgeneHve
CUrHanoB O4HON amnnuTyAbly). Popma dunsTtpa (Mnm ero KO3IPPULNEHT
NPSIMOYrofnbHOCTW) NpeacTaBnseT cobor oTHoLWeHMe WuprHbl nonockl 60 oAb

K wupuHe nonocsl 3 Ab. Ecnu cnabein curHan HegocTaTtovHo pasHeceH ¢ bonee
CUINbHbIM, criabblii CMrHanm MOXeT TepATbCs Ha choHe Bonee MOLLHOrO.

YT0o0bb!I BIAENUTE BONee cnabbivi curHan, BbibepuTe Nonocy NponyCcKkaHms
dunbTtpa MY Takmum obpasom, 4Tobbl k GbINO MeHbLUe a (cMm. puc. 12-1).
OTcTpoiKa MexAay ABYMSA curHanamm (a) AomkeH O6bITb 60nblue NONMOBUHbI
LWKMpPUHbI PUnbTPOBaHHOro 6onee cunbHoro curHana (k), nuamepsiemon

Ha ypoBHe aMnnuTyabl 6onee cnaboro curHana.

LLvpuHa umdpoBoro punbTpa aHanusaTopa NpubnmanTensHo B 3 pa3a MeHbLuUe,
YeM WnpuHa ctaHgapTHoro aHanoroeoro M1 ®MY-gpunbTpa. 310 No3BonseT
pas3fenaTb CUrHarnbl C Manow OTCTPOMKOW, UCMonb3ysa Gonee LWMpOoKyo nosnocy
nponyckaHus (4n8 COKpaLLEHUSs BDEMEHU CBUMUPOBAHMS).

Puc. 12-1. TpeboBaHuA k nonoce nponyckaHusa ansa pasgenexHus cnabbix curHanos
+——O——»

!
3
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OcHoBHbIE NpUHUMNDbI
MpuHLMNBI MCNONB30BaHUS TPUITEPOB

rlpI/IHLI,I/II'IbI NCMNOJIb30BaHUNA TPUITEPOB

PyHKUMA TpUIrepa No3BoNsieT BbIbMpaTh HACTPOKKN 3amnycka pa3BepTku Unm nsme-
peHus. [Npu Mcnonb3oBaHUM KaKOro-nMbo UCTOYHKKa Tpurrepa, kpome Free

Run (ABTO3anyck), aHanm3aTop Ha4ynHaeT pa3BepTKY TONbKO B TOM Criyyae,

€CI BbIMNOMHATCS 3aJaHHble ycrnoBus 3anycka. CobbiTneM Tpurrepa HasbiBaoT
MOMEHT, B KOTOPbIV AMsi CUrHana-ncToYHMKa TpUrrepa BbIMOMHAKTCS YCTaHOBIEHHbIE
TpeboBaHusi K YpOBHIO (MOPOry) 1 NONSIPHOCTM TpuUrrepa (Npu Hanu4ymMm TakoBbIX).

Mpn namepeHun ¢ ncnonb3zosaHuem BN Tpurrep ynpaenset sBpemeHem cbopa
haHHbIx ans brio.

Bbibop Tpurrepa

1. ABTo3anyck

KHonka Free Run BkntoyaeT 1 Bblkto4aeT peXxnm aBTO3anycka. ABTO3aI'IyCK
cpa6aTb|BaeT Cpasy nocrie Ha4dana CBVII'II/IpOBaHI/IFI/VI3MepeHVIFI.

HaxmuTe Trigger (Tpurrep), Free Run (Tpurrep, ABTO3anyck).
2. Tpurrepbl BugeoTpakra

Ycnoswue Tpurrepa BUaeoTpakTa, ecnv oH BbiOpaH, BbIMOMHAETCS, Koraa
ypOBeHb BugeocurHana (npowegwero ounbTpaumio, B T. 4. UnbTpaumio

no M &4y v NB®, n geTekTMpoBaHHOro) NPeBOCXOAUT NOPOr Tpurrepa
BUaeoTpakTa. amepeHus npoms3BoaaTcs B TOUKE, B KOTOPOW HapacTaloLwun
CUrHan nepecekaeT ropu3oHTanbHY0 3eeHy0 NYHUI0 TpUrrepa BUaeoTpakTa
Ha gucnnee.

Haxmute Trigger (Tpurrep), Video (Bupeo), Video (Bugeo), Trigger Level
(YpoBeHb Tpurrepa), —30, abm. (Ecnu Tpurrep BuageoTpakTa ewle He BbibpaH,
HyXHO HaxaTb Video (Bnaeo) elle pas, utobbl nepentn k pyHkumn Trigger
Level (MMopor Tpurrepa)).

3. BHeluHuWe TpUrrepbl

M3mepeHunsa aHanmM3aTtopa MOXHO CUHXPOHU3MPOBaTb C (OPOHTOM APYroro
cobbITHA, Mogkntoyas curHan Tpurrepa K Bxogy Trigger 1 In unu Trigger 2 In
Ha 3agHew naHenu aHanusaTopa. Bo3amoxHo, notpebyeTcs oTperynvpoBaTb
nopor Tpurrepa ¢ NOMOLLbIO perynaTopa Ha nepefHel naHenu unu nytem
BBOJA YMCITOBOrO 3HAYEHUS C KnaBumaTypbl.

Haxwmute Trigger (Tpurrep), 3atem External 1 (BHewHwnin 1) unu External 2
(BHewHnin 2) n Trigger Level (Mopor Tpurrepa) n HacTponTe 3TN 3Ha4YeHUst
no Heo6XxoaMMOCTW.

4. Tpwrrep no wupokononocHbiMm PY-umnynscam

3anyck ot PY-umnynbcoB npovcxoauT B Lenu N4 B oTnnyune ot 3anycka

no TpUrrepy BMAEeOTpaKkTa, MPONCXOASALLEro B LIeNy BUAEOAETEKTOPA.

Mpw ncnonb3oBaHWM Tpurrepa BuaeoTpakTa huUnbTpbl AETEKLMN OrPaHNYEHbI
MaKCMMaribHON LWMPUHON NOSoCkl NponyckaHusa unbTpoB. YTobbl NpeogoneTb
3TO OrpaHnyeHune, UCMNoMNb3yNTe pexum Tpurrepa no PY-umnynescy.

Haxmute Trigger, RF Burst (Tpurrep, PY-umnynsc).
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5. Tpurrepbl N0 NUTaHUIO

Mpu 3anycke No NUTaHWIO B Ka4eCcTBe TpUrrepa BoloMpaeTcs curHan Hanpsi-
eHusi. CBMNMpPOBaHME 1 U3MEPEHUSI HAYMHAIOTCS NMPU KaXKOOM 0YepeaHOM
LMKIe HanpspkeHus. Haxkae 3Ty KHOMKY, eCrn PeXuMm yxke BbiOpaH, Bbl
nepengeTe K MEHIO HACTPOWMKN Tpurrepa Mo NUTaHUIo.

Haxmute Trigger, Line (Tpurrep, No nutaHuio).
6. 3anyck no nepuoauyeckomMy Tanmepy

C nomoLLbo 3TOM hYHKLMN MOXHO BblIOpaTh B KA4eCcTBe TpuUrrepa BHYTPEHHWN
nepuoanyecknii Tanmep. 3anyck Tpurrepa yctaHaBMBaeTCs C NOMOLLbIO Napa-
meTpa Periodic Timer (Nepuognyeckun Tanvep), MISMEHUTb KOTOPbIA MOXHO,
BblbpaB Sync Source (MctouHnk cnHxpoHmnsaumm) n Offset (CmelyeHue).
Cxewma 3anycka no nepmoanyeckoMy Tanmepy nokasaHa Ha puc. 12-2.

Mepen paccMOTpeHNEM CcxeMbl 06BACHUM, ANs Yero MOXeT UCMNONb30BaThCA
nepuognyecknii Tanvep.

OH yacTo npumeHsieTca AN U3MepeHnst Nepuoanyeckmx MMNynbCHbIX PY-
CUrHarnos, ecrnu Apyror UCTOYHKK NYCKOBOro CUrHana HegocTyneH. Tak, Mbl
Mornu 6bl namepnte TDMA-UMNynbCbl, KOTOpble UcnyckatoTca kaxable 20 Mc.
OonycTtum, 4to nepuog 20 MC BbiAePXKUBAETCH TOYHO M NOCTOAHHO. JonycTum
TakKke, YTO Mbl He pacnofnaraeMm BHeLWHUMN UCTOYHUKaMMN TPUrrepoB, CUHXPO-
HU3MPOBAHHLIMU C 3TUM NEPUOAOM, a OTHOLLEHME CUrHan/Wym HegoCTaTO4HO
BblCOKOE, 4TObbI 06ecneunTb 3anyck no PY-umnynbcam Ha BCeX aHanmaupy-
eMbIX YacToTax. Hanpumep, Mbl XOTUM U3MEPUTL NapasuUTHYIO nepegavy

CO CMeLLeHMeM OTHOCMTENBbHO HECYLLEN, NPEBbILLAOLWLUM LMPUHY MNOSOChI
nponyckaxHua Tpurrepa no PY-umnynescy. B 3ToM criyyae Mbl MOXeM yCTaHo-
BuTb Periodic Timer (Mepuognyeckuin Tarimep) Ha nepuog 20,00 mc n Hac-
TPOWUTb €ro CMeLLleHne Taknm odpas3om, YTOObl OH OKa3asncs B HY>KHOM Ham
nonoxeHunn. Ecnn mbl o6Hapyxunnu, 4to 3HadveHne nepuoga 20,00 He coBceM
TOYHO, €ro MOXXHO HEMHOMO OTKOPPEKTUpoBaTh AN MUHUMU3aUMK caBuUra
MeXay Nepuoanyecknm Tanmepom 1 namepsemMbiM CUrHaNoMm.

Opyroi cnoco® npuMeHeHUs 3TON PYHKLUUN — BPEMEHHO MCNONb30BaTh Sync
Source (MctouHuk cnHxpoHusaumm) smecto Offset (CmelteHune). B aTtom cny-
Yae MOXHO HaCTPOUTLCS Ha CMrHan B Y3KOM AManasoHe 1 UCNonb3oBaTb
Tpurrep no PY-umnynbcy (RF Burst) Ans CMHXpoHU3aLunM nepuogu4eckoro
Tanmepa. 3aTeM UCTOYHMK CUHXPOHU3aLMK creayeT OTKIIYMTb BO u3bexaHue
owmboyHoro 3anycka. OWwWnBOYHBIN 3anyck MOXeT NPOM30NTK, KOrga HacTpowka
NMpOu3BOAUTCH Ha TAKOM yganeHum oT nopora Tpurrepa 3anycka ot PY-umnyne-
ca, 4To ero 6onblue Henb3s cYMTaTb HAAEXKHbIM.

TpeTuin cnocob — CUMHXPOHM3AUUA C CUrHANOM, 3HA4YEHNE ONMOPHOTO BPEMEHMU
KOTOpPOro npeBocxoanT 3agaBaeMblii nepunog. B HekoTopbix CDMA-npunoxeHnsax
uenecoobpasHo 0b6paTUTb BHUMaHUE Ha CUTHamMbl C MEHbLUEN NEPUOANYHOCTLIO

N CUHXPOHU3NPOBATb ATY NEPUOANYHOCTb C (PPOHTOM «TanmMepa HYEeTHbIX CEKYHAY,
KOTOpGLIN NOABNAETCH kaxable ABe CeKyHAbl. Takum obpa3om, MOXXHO NOAKIHOYUTL
3anyck TanMepa YeTHbIX CeKyHA K BHelHeMy Bxoay Ext1, a 3atem ncnonb3soBaTb
3TOT BXOA B KQYECTBE UCTOYHMKA CUHXPOHU3aLMN AN NepuoamMyeckoro Tanmepa.

Cxema Hwxe nnncTpupyeT TpeTuin cnocob npumeHeHus. BepxHuii rpadouk
npeacTaBnsieT TanmMep YeTHbix cekyHd. C nepegHnM opoHTOM Tarimepa
CMHXPOHM3NPYETCH Nepuoanmyecknin Tanmep. 3anyck aHanusaropa no Tpurrepy
Npon30oNAET B MOMEHT, COOTBETCTBYHOLLUIN CYMMapPHON 3adepXKKe OT cobbITUS
nepuoanyeckoro Tpurrepa. lNepuogndecknii Tanmep npogornkaeT pabortathb,

1 3anycKkun NpPoaorKatT NPOUCXOANTE C NEPUOAUYHOCTLIO, KOTopas onpeae-
nseTcsd WKanon BpemeHn aHanusatopa. BeixogHon curHan Tavimepa, obo3Ha-
YeHHbIV late event (cobbiTne ¢ 3ano3gaHnem), byoeT OTKNOHATLCA OT uaeanb-
HOro BpeMeHW B CUIY HETOYHOIO COOTBETCTBUS MEX/1Y LUKaNon BpemMeHu
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N3MepsemMoro curHana v LKanow BpeMeHn aHanu3aropa, a Takke BcrneacTeune
HeTOYHOW HacTpovikn napameTtpa «llepuoa». Ho npu cnegytoiem cobbiTum,
CBSI3aHHOM C TallMePOM YeTHbIX CEKYHA, CUHXPOHM3aLUsi BOCCTaHaBNNBAETCS.
(CymmapHoe cmelleHne onucaHo B pasgene «CmeleHue».

PucyHok 12-2.  [Nepunogmnyeckunii 3anyck

Mepvop kagpa BXOAHOTO [

curHana

e

) 1
\ %

MocnenHee cobbiTe

e T T Y I

Tanmep =% i

-
Mepuon

é I ) I I |

\

Tpurrep

‘f——  CymmapHoOe cMelleHme

mxa-frame_trigger

a. Period (Mepuop)

3apaeT nepuod Ans BHYTPEHHEro nepnoanyeckoro tanmepa. na curHa-
noB U1 poBON CBA3N OBLIYHO yCTaHaBNMBAaETCS Nepuog Kaapa BXO4HO-
ro curHana. Ecnm ncTouHMK CMHXPOHM3aLUKN He HaXOANUTCS B NONOXEHUU
«BbIKJ1.» 1 cKOPOCTb BHELUHErO NCTOYHMKA CUHXPOHU3aLMN MO Kakow-
nnbo NpuyMHe n3MeHeHa, NepnoanyecKkun Tammep CUHXPOHU3NpyeTcs

C KaXgbIM BHELUHMM MMMNYNbCOM CUHXPOHMU3aLmn nytem cbpoca
BHYTPEHHEro COCTOSIHMS LLen CUHXPOHU3aLnK.

Haxmute Trigger, Periodic Timer (Tpurrep, Nepuoguyeckun Tanvep).
b. CwmeweHne

3apaeT cymmapHoe CMeLLieHe Mexay COBbITUSMU Neproanyeckoro
Tanmepa u cobbiTvem Tpurrepa. HacTpoika CyMMapHOro CMeLLeHus
OTNNYaEeTCs OT HACTPOWMKN CMELLEHUS, KaK OObACHAETCS HMXKe.

Mepunoanyeckmin Taimep 06bIYHO HE CUHXPOHW3MPOBAH C BHELLHUMMU
coBbITUAMU. MNOCKOMNbKY BpEMSA OTHOCUTENBHO BHELLHMX cobbITui (PY-
CUrHanoB) O4YeHb BaXXHO ANS N3MEPEHUI, HY>KHO YMEeTb HacTpauBaTb 3TO
Bpems (BblbupaTb cMelleHre). Ho Bbl He MOXeTe HenocpeaCcTBEHHO
onpeaenuTb, Koraa NPonCcXoanT cobbITUS NepuognMyeckoro Tamepa. Bel
MOXeTe BMAETb TONbKO Bpems 3anycka no Tpurrepy. Ecnm Bbl xotute
HacTpPOMTb BpeEMS 3anycka no TpuUrrepy, Bbl MeHsieTe BHYTPEHHee
CMellleHne mexay CoObITUSIMU NeproanYeckoro Taimepa n cobbITem
Tpurrepa. MNockonbky abconoTHOe 3HaYeHne 3TOro BHYTPEHHEro
CMeLLEeHNS HEM3BECTHO, 0O03HaUYMM ero Kak cymmapHoe cmetleHuve. NMpu
KaxxgoM mameHeHun napametpa Offset (CmeLeHune) Bbl n3MeHseTe 310
cymmapHoe cmelleHne. OTobpakaeMoe CMeLLEHNE MOXHO U3MEHATb
npu nomowm dpyHkuun Reset Offset Display (Copoc oTob6pakaemoro
cMeLLeHus).

N3meHeHne oTOOpaXkeHnsi He MEHSIET 3Ha4YeHe CYMMapHOro CMeLLEHMs],

HO Bbl MOXeTe OONOJTHUTESNTbHO U3BMEHATb ero oTaesibHO.

Haxmute Trigger, Periodic Timer (Tpurrep, Nepuognyeckun Tanvep).

AHanusatopsl curHanos Keysight cepumn X. Pexxum aHanusa cnektpa — PykoBOACTBO MO SKchnyaTaumu 192



OcHoBHbIE NpUHUMNDbI
MpuHLMNBI MCNONB30BaHUS TPUITEPOB

Cc. C6poc oTobpaxaeMoro cMmeLLeHus

Yctanaenusaet 3HadveHuve 0,0 ¢ ana otobpaxkaeMoro cMeLLeHns nepw-
OMYECKOro 3anycka no tpurrepy. Tekyliee otobpaxaemoe pacnono-
XKEeHune Tpurrepa MOXeT BKIYaTb 3HavYeHune, BblbpaHHOe HaxaTuem
kHonkun Offset (CmelueHune). HaxxaTtnem 310N KHOMKN MOXHO YCTaHOBUTb
HOBYIO TOYKY 3anycka co cMmeweHrem 0,0 ¢ Ha MecTe TekyLuero otobpa-
Xaemoro nonoxexus Tpurrepa. C nomolubto kHonku Offset (CmelueHune)
MOXHO J06aBUTb CMeLleHne OTHOCUTENbHO HOBOW BPEMEHHOW LUKanbl.

Haxwmute Trigger, Periodic Timer (Tpurrep, Nepuognyeckun Tanvep).

193 AHanusaTopsbl curHanos Keysight cepun X. Pexxum aHanunsa cnektpa — PyKOBOACTBO MO 3KcOyaraumm



OCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

MpUHUKUMNBI BPEMEHHOTO CTPOOMpPOBaHMUS

BBegeHue: ncnonb3oBaHne BPEMEHHOIO CTPOOMPOBaHMSA Ha NpumMepe
YNPOLLEHHOTO LIMPOBOro pagmocurHana

HaHHbIi pasgen AeMOHCTPUPYET NPUHLIMM CTPOGMPOBaHUSI MO BPEMEHU Ha Npu-
Mepe ynpoLLeHHOro LndpoBoro paguocurHana. B pasgene «M3mvepeHus ¢ ucnornb-
30BaHNEM BPEMEHHOIO CTPOOBUPOBaHMAY» NMPUBOAATCS NPUMEPHLI BPEMEHHOMO
CcTpoGuMpoBaHus.

Ha PucyHke 12-3 nsobpaxeH curHan oT AByX UCTOYHUKOB — «Pagmo 1»

n «Paguno 2», COBMECTHO UCMOMb3YOLLMX KaHan nepegaym ¢ OgHOW HecyLlen
yactoTton. CurHan «Pagmo 1» nepenaetcsa B TedeHne 1 Mc, 3aTeM Takke

B TeueHne 1 mc nepegaeTtcs curHan «Paguo 1».

PucyHok 12-3. YNpOLLEeHHbI MOBUIBbHLIN LIMAPOBOW paguocurHan BO BpeMeHHOW obnacTu

Tpe6yeTc;| N3MEPUTb HaCTOTHbIE CNEKTPbI KaXXaoro N3 MCTOYHNUKOB CUrHarna
B OTAENbHOCTW.

AHanmM3aTop CUrHanoB, He UMeLUA PYHKLMM CTPOBMPOBaHUSA NO BPEMEHWN,

He B COCTOSIHMM 3TO caenaTtb. 3a Bpemsi pa3BepTkM aHanmM3aTopa CUMrHanos,

TO ecTb okoro 50 MC, UICTOYHUKN cUrHana cMeHAT Aapyr gpyra 25 pas. [lockonbky
06a UCTOYHMKA cUrHana UMeroT OHY U Ty XKe HECYLLYI YacToTy, UX YacTOTHbIE
CMeKTPbl NEPEKPLIBAOTCS, Kak NokaszaHo Ha puc. 12-4. AHanmsaTop oTobpaxaeT
CYMMAapHbIV CNEKTP, B KOTOPOM HEBO3MOXHO OMNPEAENUTb, Kakas ero 4acTb
COOTBETCTBYET KAXXOOMY U3 UCTOYHUKOB CUrHana.

PucyHok 12-4. YacToTHbI cnekTp KoMBbuHauumn pagnocurHanos

s
~
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OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

CTpobupoBaHmne No BpeMEHN NO3BONSET BUAETb Pa3faeribHO CNeKTPbl CUrHaNoB
«Pagwno 1» n «Pagno 2», n Takmm obpaszom CTaHOBUTCSA BO3MOXHbLIM ONpeaennTb
WCTOYHMK NapasnTHOro CUrHana, kak nokasaHo Ha pucyHkax 12-5 un 12-6.

PucyHok 12-5. CnekTp cTpoGupoBaHHOTO Mo BpeMeHu curHana «Pagvo 1»

PucyHok 12-6. CnekTtp cTpobnpoBaHHOro no BpemeHun curHana «Pagno 2»

[ By

T

®yHKUMS BpEMEHHOIO CTPOBUpOBaHUs NO3BONSIET 3a4aBaTb BPEMEHHOW MHTepBan
(anuTenbHocTb cTpoba) Npu NpoBeAEHUN U3MEPEHUST. DTO NO3BOMUT BbIAENNUTD
noanexaliylo n3mMepeHuto HYacTb 0bLLEero curHana, UCKMIYnB (MNu «3aMackupo-
BaB») HEHYXXHblE ero CoCcTaBnsoLme.
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OCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

Kak paboTaeT BpeMeHHoe cTpobupoBaHue

BpemeHHOe cTpobupoBaHue ocyLLlecTBNAeTCA NyTeM oTOpackiBaHWsS YacTu
n3mepsaemoro curHana, HaxoasiLencs BHe BpeMeHHoro ctpoba, kak a1o
OEMOHCTPUPYIOT pucyHkmn 12-9 n 12-8. CTpobuposaHue onpeaensieTcsi B MOMEHT
3axBaTa aHanM3aTopoM AaHHbIX n3mepeHna. Koraa curHan ctpobupoBaHus
UMeeT aKTMBHOE COCTOsIHUE, KOTOPOE HacTpanBaeTCsi B MEHIO CTPOOMpOBaHus,
nNpmbop NponyckaeT curHarn, a B octanbHOe BpeMs — BrnokupyeT. B ngeanbHom
CUTyauun aHannsaTop U3MepSET TOMbKO Te CUrHarbl, KOTOpble MOCTYNaloT Ha ero
BXOZ NPV aKTUBHOM curHane ctpobupoBaHus. Bce octanbHble curHansl UrHopu-
PYIOTCS, €CNN HAaCTPOWKa aHanM3aTopa CUrHarnoB BbiNOJSIHEHA NPaBUIBHO.

Bo3amoxHo cTpobupoBaHue curHana AByx BUAOB: MO (PPOHTY MMNyTbca
1 MO YPOBHIO CUrHana.

— CTtpobupoBaHue no poHTy CTpobUpOBaHME BKIOYAETCS MO NepegHemy
UnNn 3agHemy pPoHTY nMmnynbca curHana Tpurrepa. OBbbIYHO ANs 3TOro
NPUMEHSIETCA Nepnoanyecknin BHewWwHnn curdan TTJ1, nepeaHuii n 3agHun
(PPOHT KOTOPOro NOCTYNatT OAHOBPEMEHHO C NEPEeSHUM U 3a4HUM (PPOHTOM
mmMmnynbcHoro PY-curHana.

— [1ns 6Gonee TOYHOW HACTPOWKN CTPOBMPOBAHUS Bbl MOXETE yKasaTb 3a0epPXKy
W ONUTENBHOCTb CTPpobupoBaHus (cM. pucyHok 12-7). CTpob nponyckaeT cur-
Han HauMHasi C MOMEHTa MNosBReHNs (OPOHTa curHana Tpurrepa (No UCTedYeHnm
BPEMEHU 3a4ePXKKM CTPOBUPOBaHMSA) U BIOKMPYET ero No OKOHYaHUN 3a4aHHON
ANUTENbHOCTU CTPOBUPOBaHMS.

— [llpy cTpoBGMpoBaHMM NO YPOBHIO CUrHana ctpob nponyckaeT namepsembin
curHan B TOM crny4ae, ecnv ypoBeHb CUrHana CooTBETCTBYET 3a4aHHOMY 3Ha-
YEHUIO (BEPXHEMY UIN HkHeMY). CurHarn, ypoBeHb KOTOPOro He yaoBreTBO-
pseT 3agaHHbIM ycnosusam, 6nokupyetcs ctpobom (npu cTpobupoBaHum
MO YPOBHIO CMTHamMa He y4ynTbIBalOTCA HY 3agepXKa, HU ONUTENbHOCTD).

PucyHok 12-7. CurHXpoHM3auus no PpoHTYy curHana Tpurrepa

Tpurrep NONOX1TeNbLHOro poHTa Tpurrep oTpuuatensHoro dpoHTa

CurHan

|

Tpurrep _\
| |
I I

Ctpobu- l |

poBaHne | |
-—->{ |1— 3apepxka —>|4.— HeT sagepxku -—>| |<._ 3apepxka —»'4— HeT 3agepxku
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OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

B aHanunsatopax curHanos Keysight ucnonbsyorcsa Tpu pasnnyHbIixX
peanu3aunm BpEMEHHOro CTpOOMpoBaHMst: CTPOBMpPOBaHUE MO reTepoaniHy,
cTpobrpoBaHue No BUAEOTpakTy, ctpobuposaHue no bIo.

MpyHUMN CTPOGUPOBaHMS MO BUOEOTPAKTY

CtpobupoBaHmne No BUOEOTPAKTY MOXHO paccMaTpuBaTh Kak NMpOCTOM Nepekrtoya-
Tenb cTpobupoBaHus, Npy KOTOPOM CUrHanN NoJaeTcsa Ha BXOA aHanm3aTopa Cur-
Hanos. Koraa ctpobupoBaHne akTUBHO (Kak HACTPOEHO B MEHIO CTPOBMpoBaHuUS),
curHan nepefaetca aanslie. Bo Bce octanbHble nepuoabl cTpob 6rokupyeT cur-
Han. AHanusaTop nosnydaeT BXOAHOW curHam TonbKo Toraa, kKorgaa oH npoxoaut
yepes cTpob. Ha pucyHke 12-8 Bbl MOXETE 3aMETUTb, YTO CTpobUpoBaHme npu-
MEHsiIeTCH B TpakTe NPOMEXYTOYHOW YacToThl Nocre geTektopa ornbatoLlen,

HO [0 dmnbTpa NONockl NPONyckaHWa BUAEOCUrHana.

CTpobupoBaHue BbINOMHSETCS Nocrne koHTypoB PY-aHanusaTtopa curHanos
n oo obpaboTkm BugeocurHana. CooTBETCTBEHHO, HACTPOWKN CTpobupoBa-
HUS UMEIOT HEKOTOpPLIE OrPaHNYEHNs], CBAA3aHHbLIE C BPEMEHEM pearnpoBaHust
Ha curHansl B nytn PY-curHana.

Mpun ncnonb3oBaHMM CTPOOMPOBaHUSA BUAEOTPAKTa aHann3aTop NOCTOSHHO BbIMOS-
HSIET CBMNUPOBaHWE, HE3ABMCKMMO OT aKTUBHOCTM CTPOBMPOBaHUA 1 NPOAOIHKMNTESb-
HOCTM TeKkyLero coctosHus. CyLlecTsyeT MMHMMarnbHOE BpeMS CBUNNPOBAHNS
(npumep pacyeTa BpemeHu NpUBOANTCS Jarnee B 3TOM pasgerne), Heobxogumoe
ONs 3axBaTta curHana npuv akTMBHOM COCTOSIHUM CTpobupoBaHus. o aTon npuymHe
cTpobumpoBaHMe No BUAeOTpakTy obbl4HO paboTaeT MeaneHHee, Yem cTpobuposa-
HVe No reTepoamnHy unu ctpobuposaHme no BIo.

Pl/lcyHOK 12-8. Bnok-cxema aHanuMsaTtopa CUrHanoB C UCNOJIb30OBaHNEM CTpOGMpOBaHMH Nno BUOEOTPaKTy
PunbTp Nonockl PunbTp

ATTeHioaTop paspeLuatoLLeit ﬂﬁ.Tg:LOpea nonocsl Hetektop nvka/  Apanoro-
wara PY cnocobHoctn  Jlor. ycunu- nu w BMOeocUrHana  cpegHero LmMcpoBoi

Cmecutens no MY Tenb Uq (M k Bupeo) 3HaYeHnA npeobpasosarens

Bxopg PY
CtpobuposaHue A
Y
Va) { > Jlorvka gucnnest
. [eHepaTop +
MecTHbili CKaHMpoBaHUs
ocumnnaTop ~
./'/Jl_f[/l_//l pr—

MpWHLMN cTPOBMPOBaHMS NO reTePOaNHY

CTpobupoBaHue no reTepoanHy — 3TO JOCTATOYHO CIOXHbIA METOA CTpodumpo-
BaHUs, NPV KOTOPOM CBUMUPOBAHKE MO reTePOANHY BbINOMHAETCS TONbKO

NPV aKTUBHOM COCTOSIHUM CTPOGMPOBaHWS, TO €CTb KOrda CuUrHan nponyckaeTcsi.
Ha pucyHke 12-9 npeacraBneHa ynpolleHHas cxema paboTbl Npy CTpoOMpoBaHum
no retepoguHy. ObpaTute BHMMaHWe, YTO CUrHan yrnpasrneHus cTpobupoBaHem
BKIHOYAET M OTKIYAET CBUMUPOBAHNE HA reHepaTope CKAaHMPOBaHUSA, a Takke
nponyckaHme curHana. bnarogapsi aTomy aHanMsaTop BbINOMHAET CBUNNPOBaHNE
TONbKO B Te NepuoAbl, korga cTpob nponyckaeT curHan. CTpobmpoBaHue no rete-
POAVHY BbINOMHAETCH ObiCTpee, YeM CTpobnpoBaHue Mo BUAEOTPAKTY, MOCKONbKY
npu cTpobrpoBaHUM MO BUAEOTPAKTY BpEMSA CBMNMPOBAHUA AOMKHO ObiTb JOCTa-
TOYHO CYLLECTBEHHbIM, YTODObI NpY KaXkAoM Npoxode perncTpmpoBarcs XoTs

Obl 0auH ppoHT curHana. Mpu cTpobmpoBaHNM MO repeTopoaNHY B KaXKaon dase
CTPOBMPOBAHUSA MOXHO BbINOMHATL CBUMUPOBAHME MO HECKONbKAM TOYKaM.
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OcHoBHbIE NpUHUMNDbI

MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

PucyHok 12-9. Bnok-cxema aHanusaTtopa CUrHanos C UCNOSb30BaHUEM CTPOOMPOBaHWS NO reTepoanHY
dunbTp nomnocs! duneTp ETEKTO
paspeLuatoLleit ﬂeTg KTop nonockbl ﬁmxa/ i Anarnoro-
ATTeHI0aTOp cnocobHocT  Jor. yeunu- OIEITJ aroLien BMAEOCUTHaNA cpenHero LMcbpoBOii
wara P4 Cmecutens no MY Tens MY (M4 k Bupeo) 3HaYEHNs npeoGpasosarerb
Bxoa P4 | pv—
I/l block® ! t
[hold) A
Y
N J€ }.. INoruka ancnnes
. eHepatop
MecTHeIl CKaHMpOBaHWS +
ocumnnarop WJ\W
-/-/-1_/-/-1./-/-1 Oucnnen
A
KoHTponb
cTpo6upoBaHusi

MpuHUun ctpobupoBaHus no BINd

CrtpobupoBanue no BIN® (6eictpomy npeobpasoBaHmio Pypbe) npeacTaBnseT
coboli usmepeHusi ¢ ucnonbsoarHmem brd, koTopoe HaunHaeTca npu cpabatbl-

BaHWUM Tpurrepa.

MpumeHeHne Br® k M3amMepeHuto crnekTpa ecTecTBEHHLIM 06pa3oM BHOCUT arie-
MEHT CTPOBUPOBaHWS, NMOCKONbKY BblUMCIIEHME CMEKTPA BhIMONHAETCSA AN KOpoT-

KOro Bpe€MeHHOro npoMexyTka, Kak 1 npu 06bIYHOM aHanmae co CTpO6VIpOBaHI/IeM.

Mpwn paboTe ¢ aHanu3aTopom B pexumme BlINP 3TOT BpeMEHHOM NPOMEXYTOK

onpependeTca cnegyruwnm o6pa30M:

BpemerHoli (cmpobupyemsiti) npomexymok bMN® = 1,83 / NN oMYy

MpoJomMKNTENBHOCTL BPEMEHM HAXOAUTCA B NpeAenax gonycka okono 3 % Ans nonoc
paspeLueHns BnnoTb o 1 MIy. B oTnnume oT cBUNMpoBaHUSA co CTpOGUPOBaHNEM,
BPEMEHHOM NPOMEXYTOK AN aHanu3a B cTpobupoBaHum no BrN® onpepensetcs
napametpamu MMM ®IY, a He curHana cTpobupoBaHus. MNMockonbky aHanus bro
BbINOMHSAETCS ObICTPEe, YeM aHanm3 CBUNUPOBaHKA (C Yactoton o 7,99 MIy),
n3mepeHusi co ctpobunposanunem no BrNd gonyckatoT 6onee BbICOKOE paspeLleHne
no yactote (6onee y3kyto MM OIMY) gna Ton e NPOACIHKUTENBHOCTM aHANU3NPYEMOro

curHana.
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PucyHok 12-10.
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OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

BpemeHHas cxema ctpobupoaHusa no brd

4l _

v

4 BHewHun
Tpurrep

A
: MynbTunnu-
: KaTop OokHa

repa (cobbiTne :
TpuUrrepa nosnoxu- :
TenbHOro poHTa) !
' MonHas :

v (1)

3M

OcHoOBbI BpeMeHHOro cTpobmpoBaHms (CTpobrpoBaHme No reTepoanHy
n cTpobupoBaHme No BUAEOTPAKTY)

McnonbayoTca crnegyrowme napameTpbl CTPOOMPOBaHUS:

— Ycnosue Tpurrepa. O6bI4HO Anst Tpurrepa no poHTY curHana Ucnosb3yeTcs
BHELUHUI nepuoanyeckmin curHan TTJ1 (TpaH3MCTOPHO-TPaH3UCTOPHOMN
NOrvkK), a ANs Tpurrepa no ypoBHIO —CUrHas BbICOKOrO/HU3Koro ypoHs TTJ1.

— 3apepkka cTpobupoBaHus. ATo BpeMsi, N0 UCTEYEHNM KOTOPOro CTPoG
CTaHOBWTCS aKTUBHbIM MOCIIe perncTpauum curHana Tpurrepa.

— [OnuTtenbHOCTb CTPOGUPOBaHUS. ITO ANUTENBHOCTL NPOMYyCcKaeMoro
dparmMeHTa curHana.

Y7106k Ny4LLe NOHATb NPUHLMN BPEMEHHOIo CTPOBMpoBaHns, JaBanTe pac-
CMOTPUM N3MEPEHNS CNeKTpa No ABYM MMMYMbCHbIM PY-curHanam, Haxo-
AALmMMcS B OOHOM AvanasoHe 4acToT. B crnegyiolem npumepe npeacrasneHo
BPEMEHHOE COOTHOLLIEHNE TPeX CUrHaroB:

— CocTaBHoOWM curHan, oobeguHaLWMA ABa MMNYrbCHbIX PY-curHana.

— Cwurnan Tpurrepa ctpobupoBanus (nepuogmyeckunii curHan TTJ1
C pasHbIMM YPOBHSIMN).
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OCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

— Cuwurnan ctpobupoBaHus. Curdan TTJ1 uMeeT HU3KMIA YypOBEHb, Koraa
cTpobunpoBaHMe HeaKTMBHO (curHan 61oKMpyeTCcs), N BbICOKUA YPOBEHb,
Korga cTpobvpoBaHmne akTMBHO (CUrHam nponyckaeTcs).

BpemeHHOoe COOoTHOLEeHME 3TUX TPEX CUrHanoB ny4lle Bcero Habnogatb
BO BpeMeHHoun obnactu (cM. pucyHok 12-11).

OCHOBHOW Lenblo SBNSETCA N3MEPEHNS CNEKTPa Ans curHana 1 u BbiSBreHne
B HEM HMU3KOYPOBHEBbLIX MOAYNALNA 1N Napa3uTHbIX COCTABNSAOLLMX.

Mockonbky UMNynbCcHblEe konebaHusa curHana 1 n curHana 2 MMetoT NoYTN OanHa-
KOBYIO YaCTOTY, UX CMEKTPbl NepekpbiBaloTcs. CurHan 2 siBnseTca JOMUHUPYIO-
MM B YacTOTHOM obnacTu, MOCKOMbKY ero amnnutyaa ebiwe. bes ctpobupoBa-
HUS cnekTp curHana 1 6ygeTt He3ameTeH, NOCKONbKY OH MacKMpyeTCsl CUrHarnom 2.

Y1066l 3MepuTb curHan 1, cTpob AoMmKeH NponyckaTb OOLLUMIA CUrHan TOMbKO B Te
nepuoasbl, Koraa npoxoAasaT MMMynbCbl OT curHana 1. B gpyrmue nepmoabl ctpobupo-
BaHWe GrnokupyeT BCE ocTarnbHble curHanbl. YTobbl HACTpouTb CTPOOMpOBaHNE,
YCTaHOBUTE 3a€epXXKY U ANUTENBHOCTb, Kak Noka3aHo Ha pucyHke 12-11. Tenepb
cTpobnpoBaHue ByaeT akTUBHBIM TOMNBKO B LIEeHTpanbHOW YacTu umnynbca. Tuia-
TEnbHO crieguTe 3a TeM, YTOObI CTPOOMPOBaHKE He 3axBaTbIBano nepegHni

nnu 3agHuii PpoHT umnyneca. Korga ctpobupoBaHme akTUBHO, BbIXOOHOW CUrHan
OymeT cogepxaTb hakTU4ECKoe NonoXeHne cTtpoba BO BpEMEHM, Kak NoKa3aHo

B cTpoke «CTpobupoBaHmey.

PucyHok 12-11. CuHXpOHU3aumsa curHanoB B npouecce CTpobupoBaHnst
# #2 #1 #2

Curnan

Tpurrep | |
—l ]

I!.—D

et | Sencprc

| p % | cTpobumpo-
BaHus (D) BaHus (D)

CTpo6upo-
BaHue

Onuna Anuna
CTpo6upo- f;:::(pg
BaHus (L)

Korga aHanusaTop curHanoB 6ygeT HacTPOeH AN USMEPEHWI B pexume cTpobu-
poBaHus, oTobpaXkaeTcs TONbKO CNEKTP curHana 1, a cnekTp curHana 2 nckno4a-
€TCH, Kak nokasaHo Ha pucyHke 12-13. Kpome Toro, npu npocmoTtpe curHana 1

Bbl yoansieTe eLe u CnekTp, NPUXOAALMIACA Ha POHTLI MMNyrnbca. Takum obpasom,
cTpobrpoBaHMe NO3BONSIET NPOCMATPMBATL TAaKNE KOMMOHEHTbI CMEKTPa, KOTopble

B APYrux pexmnmax 0yayT CKpbITbl.
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OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

PucyHok 12-12.  CwurHan B npegenax umnynsca Ne1 (npocMmoTp Bo BpeMeHHon obracTtm)

#1

aj15%e

PucyHok 12-13.  Vcnonb3oBaHne BpeMEHHOro CTPOOMpPOBaHUS Anst NpocMoTpa curHana 1
(npegcTaBneHne cnekTpa)
[ ¥

FMMM MW

Mepemelasn cTpob Tak, 4TOOLI OH MPUXOAUINCS Ha cepeanHy curHana 2, Bbl
nonyyute pesynbTaT, NpeAcTaBreHHbIn Ha pucyHke 12-15. 3geck oTobpaxaeTcs
CNEKTP TOMbKO ANsl UMMYNbCOB CUrHana 2, a curHan 1 NonHOCTbIO UCKMYaeTCs.

PucyHok 12-14. CwurHan B npegenax umnyrnbca Ne2 (mpocMoTp BO BpeMeHHOoN obnactm)

#2

—W=

aj160e
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OCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

PucyHok 12-15.  Mcnonb3oBaHne BpeMeHHOro CTpobupoBaHns ang npocMoTpa curHana
2 (npencrtaBneHue cnektpa)

e e

|/|3MepeHl/Iﬂ CINOXXHOro/HEN3BeCTHOro curHana

CneaytoLmii npouecc no3BonseT onpeaenvTb NpaBuUibHblE HACTPOMKN aHanw-
3aTopa curHasoB ANl BpEMEHHOro CTpobupoBaHus. ITOT NpoLecc NPUMEHUM
Ans CTPOOMpPOBaHKSA MO reTepoanHy U CTPOGUPOBaHUS MO BUAEOTPaKTY.

OTOT NpuUMep oNUCbLIBAET NPUMEHEHNE BPEMEHHOIO CTPOOMPOBaHUSA Ans aHanm-
3a curHana co CTporo onpegeneHHbIMy xapakTepuctukamu. B 6onblunHcTBE
cny4aeB cTpobupoBaHMe NPUMEHSETCS AN AOBOSIbHO CITOXHbIX CUrHAIoB,

N B HEKOTOPbIX Crydasix Ansi HACTPOMKM U3MePEHUs NOTPebyYTCA AONOMHUTESb-
Hble JeNcTBUS.

War1 Onpegenute, kak oTobpaxxaeTca BO BPEMEHHOWN 00NacTu TeCTUPYEMbIV CUrHan,
N KaK ero MOXXHO CUHXPOHM3UPOBATL C CUTHaNoM Tpurrepa.

OTO NO3BONUT y3HATb HYXHYIO 3a4epXKKYy CTPOBUPOBAHMSA OTHOCUTENbHO CUrHana
Tpurrepa.

YT106bI NPaBUMBLHO YCTAaHOBUTL 3a4EPXKKY, HY>KHO Y3HaTb COOTHOLLEHUE BO Bpe-
MEHW MeXAy TPUIrePOM M TecTMpyemblM curHanomM. Ecnu y Bac HeT nHdopmavmm
0 hopMe CUrHanoB BO BPEMEHHOWM 06MnacTu, U3yuute Ux ¢ MOMOLLbIO ocuunorpa-
dha v BbIsiCHWTE cneayoLue napameTpsbi:

— Twn Tpurrepa (Mo PPOHTY MMM NO YPOBHIO)

— WHTepBan nosTopeHus nmnynscoB (PRI), To ecTb nepuog BpemMeHn Mexay
ABYMSi COCeQHUMM COObITUSIMU TpUrrepa.

— [OnuTenbHocTb UMNynbcea (t) Ans TeCTUPYeMoro curHana.

— 3apgepxka curHana (SD), To ecTb nep1os BpeMeHU Mexay HacTynneHuem
cobbITus Tpurrepa n nosierieHnem ctabunbHoro curHana. Ecnuv curqan
Tpurrepa noctynaeT 0gHOBPEMEHHO C CaMUM CUTHaNoM, 3adepxka Tpurrepa
WUMEET HYNEBOE 3HaYeHMe.
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OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

Puc. 12-16. [MapameTpbl BpeMeHHon obnactu
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Ha pucyHke 12-16, npeactasneHbl cneayolime napaMmeTpbi:

— WHTepBan nosTopeHus umnynscos (PRI) = 5 mc.

— [nuTtensHocTb uMnyneca (t) = 3 Mc.

— 3agepxka curHana (SD) = 1 mc ang Tpurrepa no nepegHemy poHTy
(vnn 0,6 mc ona Tpurrepa no 3agHemy OPOHTY).

— 3agepxka cTpobupoBaHus (D) = 2,5 mc.

— YcTaHoso4Hoe Bpems (SUT) = 1,5 mc.

lWar 2. YcraHoBuTe BpeM4A CBUNUpoBaHUA And aHann3artopa curHanos.

CTpoGupoBaHue No reTepoAunHy: Npu CTPOOMPOBaHUM NO reTePOANHY BPEMS
CBUNUpoOBaHMA He BNUAET Ha pe3ylbTaTbl aHannaa, eciiu OHO He 6y,u,eT CIMULLKOM
KOPOTKUM. [pKn CAULLIKOM KOPOTKOM BpEMEHW CBUNMMPOBaHUSA oTobpaxaeTcs
coobuweHne Meas Uncal (HeBbluncrnsiemble namepexusi). B atom cnyvae
nonpobyrTe yBENMUYNTL BPEMS CBUMMPOBAHUS.

CtpobupoBaHue No BUAEOTPAKTY: Npy CTPOOMPOBaHMU MO BUAEOTPAKTY BpeEMS
CBUMMPOBaHWS BNUSIET Ha pe3ynbTaTbl aHanm3a. YTtobbl nony4nTb NpaBuUIbHbIE
pe3ynbTaTbl BPEMEHHOIO CTPOBUPOBaAHMS, 3TO BPEMS AOIMKHO OblTb YCTAHOBIEHO
npaBunbHO. Mbl pekoMeHOyeM UCMNoMb30BaTb Nepmos BpEMEHN HE MEeHbLLE,

YeM KONMYeCTBO TOUYEK CBUNMPOBaHus — 1, ymHoxeHHoe Ha PRI (mHTepBan
NOBTOPEHUS UMMYNbCOB). [JoNYyCTUMO BbINOMHATL U3MEPEHUS MPU
MWUHUMarnbHOM BPEMEHMW CBUMMPOBaHUS: (KON-Bo Todek —1)*(PRI-1).

War 3. BbiBeauTe Ha gucnnen aHanuMsaTopa CUrHanoB TeCTUpyeMblid curHarn. YctaHoBuTe
LeHTpasnbHYy 4YacToTy U AManasoH YacToT Tak, YToObl MpocMaTpuBaTh UHTEPECY-
loLLMEe BAC XapaKTePUCTUKN N3MePEHUI. AHanM3aTop noka He HaCTPOEeH Ha npa-
BUITbHOE NPUMEHEHME CTPOOMPOBAaHNS, HO BaM HY>XHO NPaBUIIbHO OnNpeaennTb
NPMBNU3NTENBHYIO YacTOTY U AManasoH 4518 0OTOOPaKEHUS! HYXXHbIX CUTHaroB.
Ecnu curdHan nmeeT cnyyanHbiii U npepbiBaloLLMIACA XapakTep, nonpobynte
3adpmKcupoBaTbh MaKCMarnbHbIN YPOBEHb CUTHana ¢ nomoLlso kKHonku Max Hold
(YpepxxaHue Makc. 3Ha4eHUMn), koTopasi pacrnornioxxeHa B MeHto Trace/Detector
(Tpaccal/fleTekTOopbl). 3TO NO3BOMUT HANTU YACTOTY MAKCUMAIbHOM. MOLLHOCTM
curHana.
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OCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

UTo6bl ONTMMM3MPOBATEL CKOPOCTb UBMEPEHUIN B pEXMME CTPOBUPOBaHUA Mo reTe-
pPOAUHY, YCTaHOBUTE AOCTATOYHO Y3KMIA AnanasoH, YToObl 0TOBpaxanuch HYXHble
XapakTepucTuku curHana. Hanpumep, ecnu Bbl ULLEeTEe NapasnTHbIE CUrHanbI

B AnanasoHe 200 kl'y, ycTaHoBUTE Ananas3oH 4acToT YyThb Bbiwwe 200 klu.

LWar 4. Oﬂpeﬂ,e]’ll/lTe YCTaHOBOYHOE BpeEMA U 3aEPXKKYy CUrHana, 4TOObI HaCTpOUTb CUrHan
CTpO6VIpOBaHVIFI. Bkntounte CTpOGVIpOBaHI/Ie N N3AMEHUTE ero napamMmeTpbl, B TOM
vucne 3agepXxky U npoaosmknUTerNlbHOCTb, KakK yKa3aHO HMXe.

O6bI4yHO cTpOb AomkeH pasmelLaTbCcsa Haa cTabunbHOM YacTbio cUrHana,

a He Hag hpOHTOM MMM OPYrMM NepPexXodHbIM NPOLLECCOM, KOTOPbIA MOXET
MOBNUSITb HA XapaKTEPUCTUKM cnekTpa. Ecnm Bbl HAaMepeHbl akTMBUPOBaTh
CcTpoGMpoBaHME NPUMEPHO B LIEHTPE UMMNYIbCa, YCTAaHOBOYHOE BPEMS AOSMKHO
COCTaBMATb OKOMO NOMOBUHLI ANIMTENBHOCTM MMMYyNbca. YCTaHOBOYHOE BPeEMS
onucbiBaeT NPOAOMKUTENBHOCTE BpEMEHU 40 OTKPbITMS CTpoba, B TEeYEeHUM KOTO-
poro curHan npucyTcTByeT un cTtabuneH. YctaHoBoyHoe BpeMms (SUT) fomkHO 6bITh
O0CTaToO4YHO JonruM, 4tobbl puneTpsl MM OMNY ctabunmsmposanucs nocne
nepexogHbix PpoHTOB. 3agepxka curHana (SD) o6o3HayaeT nepuos BpeMeHU
mexay cpabaTtbiBaHMEM Tpurrepa 1 NosiBlieHNeM ctabunbHon asbl U3y4aemoro
cvrHana. Ecnv Tpurrep cpabaTbiBaeT 04HOBPEMEHHO C NOSIBIIEHWEM CUrHana,

SD vmMeeT HyneBoe 3HavyeHue, a 3HadeHne SUT paBHO 3agepxke CTpobupoBaHus.
B npotuBHOM cnyvyae SUT onpepgensieTcs BeluntaHeM SD 13 3agepxku
cTpobupoBaHusa. Cm. PucyHok 12-17.

PucyHok 12-17. Mo3unumoHupoBaHme cTpoba

AR

Y

CurHan

ARRRRARARRARRRRE

T/2 o |

CTtpob MOXHO pacnonaratb B pa3HbIX NO3ULMAX, HO HEKOTOPbIE U3 HUX MO3BO-
nsawT 6onee rmbko BbIBMpaTb Nonockl nponyckanusa dpunbtpa MY. Ona nepson
NONbITKA Mbl PEKOMEHAYEM YCTaHOBUTL CTPO6 B npomexyTke oT 20 o 90 % ot
LUMPUWHBI UMNynbca. ATO AOCTATOYHO YHUBEPCATbHbIA KOMIPOMUCC MEXOY
YCTAHOBOYHbIM BPEMEHEM U ANUTENBHOCTBIO CTPOOUPOBAHNS.

F 3
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OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

PucyHok 12-18. Jlyqwee nonoxeHwne ctpoba

CwurHan

CTtpobupoBaHue

Mnoxo Mnoxo Mpuemnemo OTnnYHo

O6bI4HO ANSA AOCTWXKEHUST ONTUMAIbHbIX PE3YNbTaTOB U3MEPEHUN CTPOD HY>KHO
pacnonaratb B NO34HEN YacTn N3MepsemMoro curHana, Ho He 3ageBasi 3agHero
PpOHTa UM ApYrnx NnepexogHbix NPoLEeCcCcoB. Tak Bbl MONy4YMTEe MakcMmManbHoe
YCTaHOBOYHOE BpeMs, TO €CTb NpeaocTaBnTe UnbTPam Nomnockl NPOnycKkaHns
MakcuManbHO BO3MOXHbIN Nepuo Anga crabunusaunm nepep, BbiNOSTHEHNEM
namepeHui. «B nosgHen yacTn» 3geck ob603Ha4aeT, YTo cnegyeT NPeaocTaBUTb
ycTaHoBO4YHOE Bpems He MeHee 3,84/ ®IY (cm. pacdet MM OMNY Ha ware 5).

Hanpumep, ecnu Bbl HaMepeHbl Ucnonb3oBaTh Anga namepenmn MM oY = 1 klfy,
cnenyeT obecneynTb YCTAaHOBOYHOE BpeMs He MeHee 3,84 mc.

O6paTtnTe BHUMaHWe, 4YTO curHan He 0b6a3aTensHO JormkeH ObiTb PY-umnynbcom.
MoHO ncnonb3oBaTb NPOCTO ONpPeAeneHHbIn Nepuog MoaynsaumMm, eCnu curHan
NMOCTOSHHO NepesaeTcs Ha MONHOW MOLLHOCTM, UNW Aaxe nepuog OTCyTCTBUSA
CUrHana Mexay uMmnyrnbcamu. B 3aBUCMMOCTM OT KOHKPETHOW 3agayuv cnegyet
yCTaHOBWTb CTPOG Tak, 4ToObl 06ecneyunTb Kak MOXHO Bonbluee yCTaHOBOYHOE
BpeMsi (HO Npu 3TOM He 3aAeBas POoHTa MMNYNbCa, NepexoaHbIX MpoLeccoB
Wnu gpyrux U3MeHeHu curHana), n BelopaTb 3aaepXXKy U AnNMTeNbHOCTb CTPO-
GupoBaHusa Tak, YTobbl Ha gucnnee H6biNyM ONTUManbHO OTOOpaXeHbl UHTEpecy-
loLLMe BacC XxapakTepucTMK/ curHana.

[ns uamepeHus cnekTpa Mexay UmnynbcaMy HacTPOMTe Takoe Xe (Unu gaxe
Gonbluee) ycTaHOBOYHOE BPEMS MOCIIE OKOHYaHUA MMMyrbca U 40 aKTUBaL MK
cTpobupoBaHus. 3To no3sonut dunbTpam MM PMNY nonHocTLO NoracuTb
GonbLIor MMNYNbC 40 Havana u3aMepeHui curHana B obnactv HU3Kowm
WHTEHCUBHOCTU MeXAy UMMynbcamu.

PucyHok 12-19. YcTaHoBOYHOE BpeMs Ans USMepeHnn Mexay umnyrnbcamu

CurHan

CrtpobupoBaHue
pobup SUT

£

LWar 5. Monoca paspelleHuns AormkHa GbiTb HAaCTpoeHa ANs CTPOBMPOBaHMSA MO reTePOANHY
1 cTpoBupoBaHna no BuaeoTpakTy. Monoca BuaeodunbTpa AOMKHa HacTpanBaTbCs
TOJbKO AN CTPOOMPOBaHMSA MO BUAEOTPAKTY.
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PucyHok 12-20.

CurHan

CtpobupoBaHue

3apsigka dunbTpa M

HeT oTknuka 1,28/RBW ~ *=*1 » o ]
50 %OT1knuk 2,56/RBW ... )I | |<A.
100 % Otknuk 3,84/RBW .., » | |

|

Lllar 6.

OCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

Monoca nponyckaHus:

Bui6op NN ®INY onpeagensieTcs nonoxeHnem ctpoba, Tak YTo Bbl MOXETE
NoXXepTBOBaTb AIMTENBHOCTBI YCTAHOBOYHOIO BpeMeHu paam bonee y3kon
nonockl paspeLleHns. ATOT KOMNPOMUCC CBSA3aH C TEM, YTO nepe[, akTusaumen
cTpobumpoBaHus unbTpam Nonockl nponyckaHus dunbtpa MNY HyxHO Bpems
Ha NonHyto 3apaaky. NomMHUTe, YTO YCTaHOBOYHOE BPEMS — 3TO NPOSOITKM-
TENbHOCTb BPEMEHU A0 OTKPbITUSI CTPoba, B TEYEHUN KOTOPOro CUrHan
MPUCYTCTBYET 1 CTabuneH.

OdbekTbl, BO3HMKalOLWME Npu 3apsaake punbTpos 1Y nonocsl nponyckaHus

®unbTpsl N4 npeacTaBnaoT coO0N yCTPOWCTBA, OrpaHUYEHHbIE MO Nnosioce,
MO3TOMY MM HY>KHO HEKOTOPOE KOHEYHOE BpeMsl, YToObl OTpearnpoBaTtb Ha CMEHY
YCNOBUIN. A UMEHHO, (OUNbTPaM HY)XHO BPEMS Ha NOJHYO 3apsiAKy Nnocrne Toro,
Kak aHanusartop obpaboTaeT MMMyMbCHbIA CUrHan.

YcTaHOBOYHOE BpeMsi AOIMKHO ObiTb BonbLue, YeM BpeMs 3apsiaku OunbTPoB.,
noaToMmy obecrneybTe cneayoLme ycnosus:

> 3,84

roe SUT — 10 Xe, 4TO U 3agepxka cCTpobupoBaHus B 3ToM npumepe. B aTom npu-
mMepe SUT pasHo 1,5 mc, MM ®IMY 6onblie 2,56 kl'y, a 3HauuT MM $IMY GonbLue
1333 I'uy. Monoca paspeLueHns JosmkHa ObITb HACTPOEHA Ha crneaytollee no
BennymHe 3HavyeHne — 2,7 kl'u.

Monoca BugeocpunbTpa:

NS namepeHuii co cTpoGUpoBaHeM No reTepoaunHy noroca euaeodunbTpa
OTCMEXMBAETCH 1 yAepXMBaeTCa Mexay nepmogamu cBunmpoBaHmus. bnarogaps
3TOMY He HY)XKHO 3aHOBO YCTaHaBNMBaTb MOMoCy BUAEOMUILTPA NPY KaXKLoM
3anycke CBUMMPOBAHMUS.

CKOppeKTI/IpyIZTe aonanasoH no mepe HeobXoaMMOCTHU U BbINOSTHUTE HY>XHblE
Nn3MepeHuna.

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum
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OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

AHanunsaTop HacTpanmBaeTCs Ha BbINOSIHEHNE TOYHbIX N3MepeHui. 3adumkcupymnTe
OaHHble TpacChl, BKMOYMB OAHONPOXOAHOE CBUMMPOBAHUE NN NEPEKITHYNB
aKTUBHYIO TPacCy B peXMM NpocmoTpa. Ncnonb3ynte MapKepbl A4St OLEHKM
napameTpoB curHana, BelopaHHbix Ha ware 1. [pn He06X0aUMOCTM CKOPPEKTU-
pyrTe AnanasoH, HO He YMeHbLUanTe Nosfocy nponyckaHus dounetpa MY,
BMAE0MONOCY U BPEMS CBUMUPOBAHKS.

KpaTkue npaBuna npoBeaeHnsi U3MepeHnii co CTpoGMpoBaHeM

B atom pasnene KpaTko nepevyncnarTca BCe npasuna, onncaHHble B npeabiaywmnx

pasgenax.
Tabnuua 12-1. OnpepgeneHune HaACTpoOeK aHanm3aTopa CUrHanoB Anst UBMEPEHUS UMMNYbCHOMO
PY-curHana
®DyHKLMA aHanu3aTopa HacTpoiika aHanu3atopa curHanoB | KommeHTapumn
CUrHanos
Bpewms caunmpoBaHus YcTaHoBWTE BpEMS CBUMMPOBAHUS MockonbKy CTpO6 AOMKEH aKTMBMPOBAaTLCS
(Tonbko gnsa cTpobu- paBHbIM 1nx 6onbLIXM, YeM (Konu- Nno MeHbLLEeN Mepe OAUH pas AN KaXaon TOYKn
poBaHUS NO BUAEOTPAKTY) | YECTBO TOYEK CBMNMPOBaHMSA — 1) Tpaccol, Bpems cTpobmpoBaHns Ans Kaxaomn
X UHTEpBar NoBTOPEHUsI UMMYMNbCOB | TOYKWU He JOIMKHO BbITh MeHbLUE HTepBana
(PRI): NOBTOPEHMSA NMMYILCOB.
3agepxka cTpobupoBaHns | 3agepkka CTpoOUpPOBaHUS BbUMC- 3agepkka CTpoOMpoBaHUS LOMmKHa ObiTb TOYHO
nsieTcs Kak 3afepka curHana nnic | nogobpaHa ans 3axeata umnyneca. Ecnu 3apep-
YeTBEPTb ANUTENBHOCTU UMMYNbCa: XKa cTpobupoBaHusa OyaeT CnMLLIKOM Maron
3aepxKa CTPOBUPOBaHMS = U CNULWKOM 60nbLUION, CTPOD MOXET HE COB-
nacTb C MMMNYNbCOM UMW HANOXWUTbCS Ha nepe-
3apepxkka curHana + t/5
XOfAHble npouecchl B unbTpe MY .
OnutenbHoCTb OnutenbHoCTb CTPOGMpPOBaHMSA Ecnv gnutenbHOCTb CTPOOMPOBAHMS CIIMLLKOM
CTpOBUpOBaHMSA OOIMKHA ObITb HE MEHbLLE, YeM Benvka, otobpaxeHue curHana byaeT BknoyaTtb
YeTBEPTb ANNTENBHOCTM UMMYNbCa nepexoaHble NpoLecchl, MPONCXOASALLME
(Ho He BonbLue, YeM NPMMEPHO ero Ha MnbTpax aHanusaTopa CUrHaros.
nonoBuHa).
ono a) PekomeHayeTtcsa pasmeliats ctpob mexay 20 %
OnutenbHOCTbL CTpOGMpOBaHUSA 1 90 % ANUTENBHOCTM UMMYNbCa.
(0,7 x t/4)
Monoca nponyckaHus Ycranosute MM ®MNY: MM eMNY > Monoca nponyckannst 4omkHa ObiTb 4OCTAaTOYHO
19,5/t LLMPOKOW, YTOObI Bpems 3apsakm hunbTpoB
nonockl nponyckanuns dpunetpa MY 6eino
MeHbLLE, YeM ANUTENbHOCTb UMMYMbLCOB
B curHane.
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PucyHok 12-21.

OCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

MapameTpbl NO3NLMOHNPOBaHUA cTpoba
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Tabnuua 12-2.

Moyt BCe NapaMeTpbl yrpaBlieHUs onpeaensitoTcs AByMsS OCHOBHbIMUW NapameT-
pamMu M3y4aemoro curHana: MHTepBarn NOBTOPEHNS UMMYMbCOB U ANUTENIbHOCTb
uMmnynbca (t). Ecnu Bbl 3HaeTe 3Ty NapaMeTpsbl, Bbl MOXETe A Hadyana BblopaTtb
cTaHOapTHble HacTpoiku. Tabnuua 12-2 onuckiBaeT napamMeTpbl cuUrHana,

Ans KOTOPOro cobbITME TpUrrepa hopMUpyeTcs OOHOBPEMEHHO C HaYarnom UMny-

nbca (1o ectb SD umeet 3HauyeHue 0). Ecnun ansa Bawero curHana 3agepxka umeet

HeHylneBoe 3Ha4YeHune, pobaBbTe HeO6XO,CI,VIMyPO 3aaepPxKKy CTp06MpOBaHMF|.

PekomeHaauumn no HavanbHbIM HaCTpOVIKaM AN191 U3BECTHOW ASIMTENbHOCTHU

uMnynbca (t) U HyneBow 3alePXXKU curHana

AnutenbHOCTb 2:3:2;'(:23“““ Monoca OnutenbHoCTb
uMnynbca (t) (SD + /5) ¢dunbTpa MY (>19,5/1) cTpo6upoBanusa (0,7 x t/4)
4 MKC 0,8 MKC 4,875 MIy, 0,7 Mkc

10 mke 2 MKC 1,95 My 1,753 MKc

50 mkc 10 mkc 390 klMy, 8,75 MKkC

63,5 MKC 12,7 Mmkc 307 kl'y 11,11 mkc

100 mkc 20 MKc 195 kly 17,5 mkc

500 mkc 100 mkc 39 kly 87,5 MKC

1 mc 200 mke 19,5kl 0,175 mkc

5 mc 1 Mc 3,9«klMy 0,875 mc

10 mc 2 MC 1,95 klMy 1,75 mc

16,6 Mmc 3,32 mc 1,175 k'Y 2,905 mc

33 mc 6,6 mc 591 'y 5,775 mc

50 mc 10 mc 390 'y, 8,75 mc

AnanusaTtopsbl curHanos Keysight cepuu X. Pexxum aHanusa cnektpa — PykoBOACTBO 0 SKCniyaTauum

208



OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

Tabnuua 12-2.

PekomeHaauumn no HavanbHbIM HACTPOMKaM Ansi U3BECTHOW ONUTENbHOCTU

umnynsca (t) n HyneBow 3a4epXKkn curHana

OnutenbHOCTb
mMmnynbca (1)

3apepxka

cTpobupoBaHus (SD + 1/5)

Monoca

cdunbTpa MY (>19,5/7)

OnutenbHoOCTb
cTpobupoBanus (0,7 x t/4)

100 mc 20 mc

195 Ty

17,5 mc

>130 mc 26 mc

151 Ty

22,75 mc

Tabnuua 12-3.

Ecnn Yy Bac npo6nema C n3amepeHnamm ¢ ncnosrib3osaHnMemMm BpeMeHHOro
cTpobupoBaHus

CuMnTOoMBbI

Bo3MOXHble NPUYUHBI

Mpeanaraemoe pelueHue

HectabunbHasa popma curHana
C BbINAgeHNsIMU, KOTOPbIE

He yaaeTCsi UCKINIYMTb
yBENMYEHNEM BPEMEHW CBUMNW-
pOBaHust; NpeacTaBneHne
BbIXOHOrO cUrHana nocne
CTpobUpoBaHMst Ha ocuMmor-
pade HenpeackalyeMo nepe-
MeLLaeTcs BO BPEMEHHOW
obnactu.

3agepxka cTpobmpoBaHua
MOXET ObITb Oonblue, Yem
MHTEpBan NOBTOPEHUsI Tpurrepa.

CHun3bTE 3agepXkKy CTpoOUpoBaHus,
roka oHa He CTaHeT MeHblUe UHTepBana
Tpurrepa.

MpoeepbTe Gate View (Pexum
CTpOOMpOBaHUA), uTobbl yoeauTses,
4YTO 3agepxkka cTpobnpoBaHus
npaBwWIbHO BbICTaBJ1€Ha NO BpeEMEHN.

CtpobupoBaHue He
aKTUBUpyeTCH.

1) Bo3MOXHO, yCTaHOBMNEHO
HenpaswunbHoe
HanpsXXeHne Tpurrepa.

2) Bo3amoxHO, cTpoGupoBaHme
He BKITHO4YEeHO.

3) BoamoxHo,
HenpaBuIbHO
BblOpaH MCTOYHUK
CTpOOMpOBaHuUA.

[Mpu ncnonb3oBaHUKM BHELLHETO TpUrrepa
cTpobupoBaHus: ydeguTech, YTO nopor
cpabaTbiBaHMA TpUrrepa HaxoguTcs
NpUMepHO NocepeaunHe BOMHbI curHana
(oTOBOpa3nTe BOMHOBOW CUrHarmn Ha oc-
uunnorpade, HaCTPOUB BbICOKUIA BXO4-
HoM uMmneaaHc, a He 50 Q).

Mpu ncnonb3oBaHUM UCTOYHMKA CTPOOK-
poBaHusa no PY-umnynbscy: ybeanTecs,
YTO YacTOTa Havyana u 3aBepLieHus]

He OTNM4YaeTcs OT LieHTparbHO YacToThl
HecyLlero curHana éonblue, Yem

Ha 10 Ml'y. Y6egutech, 4TO yCTPONCTBA,
NOAKIMOYEHHbIE K KOHTYPY TpuUrrepa,

He MOHWXAIOT HaNpsKeHWe CUrHana Tpur-
repa. Ecnv Bbl ucnonb3yeTe ocumnnor-
pach, npoBepbTe, YTO HA BCEX BXOAAX
YCTaHOBIEH BbICOKUI MMMNELaHC,

a He 50 Q.

OToGpaxeHue crnekTpa He name-
HAETCS, Koraa akTuBupyeTcs
cTpobupoBaHue.

HepocTtatouHoe ycTaHoBOYHOE
BpeMsi.

YBenunybTe yCcTaHOBOYHOE BPEMS

Ons TeKyLen Nonockl NponyckaHusi
dunbTpa MY, NMbo yBenuybTe nonocy
nponyckaHus couneTpa MNYy.

OTobpaxaembli CNexkTp
MMeeT CNULLIKOM Maryto
aMnnuTyay.

®dunbTpel MY Ny nonoca
BMAEOTPaKTa He
3apsXakTCs NOMHOCTbIO.

PacwumpbTte nonocy MY nnm nonocy
BuaeounbTpa, Nnbdo obe 3T Nonocsl.
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OCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

Ncnonb3oBaHve pexuma hpoHTa 1 pexnma ypoBHeW Ans 3anycka no Tpurrepy

B 3aBuMcMMOCTM OT curHana Tpurrepa, ¢ KOTopbiM Bbl paboTaeTe, Bbl MOXETE
3anyckaTb CTpoOMpoBaHMe B OOHOM M3 ABYX PEXMMOB: NO (PPOHTY UMK NO YPOBHIO.
OT1a cbyHKUMA Tpurrepa cTpobupoBaHMsa oTnn4aeTcs oT 06bIMHON (PYHKLMM BHELL -
Hero Tpurrepa, KoTopasi No BHELLUHEMY CUrHany 3anyckaeT Ha aHanMsaTope CurHa-
NOB CTPOOUPOBaHME OIS N3MEPEHU.

Pexxum ¢ppoHTa

Pexum cpoHTa No3BONSET yKka3aTb NonoxeHne ctpoba OTHOCUTENbHO NepeaHero
unu 3agHero opoHTa curHana Tpurrepa. Ha neson cxeme PucyHka 12-22 nokasaH
TpUIrep MO NOMOXUTENbHOMY (OPOHTY CUrHana, a Ha NpPaBow CXeme — Tpurrep

no oTpuuaTeENbHOMY (PPOHTY.

[ns 3anycka Tpurrepa no NonoXuTenbHOMY POHTY UCMONb3yNTe cneayLlme
kHonku: Haxxmnte Sweep (CBunupoBaHue), Gate (Ctpo6), More (Ewwe),
Polarity (Pos) (lMonspHOCTb: NONOXUTENbHAs).

PucyHok 12-22. Wcnonb3oBaHue Tpurrepa no nosioXmnTenbHOMY nUnm otpuuaTtenbHOMY (OpOHTY

Tpurrep NONOXUTENbHOTO (OPOHTA Tpurrep oTpuuatensHoro dpoHTa

CurHan _1

Tpurrep J T
| |
I |
CTpobu- | |
poBaHue
» — .

—>| k— 3apepxka —>|4- HeT 3agepxkn —>| |¢— 3agepxka —>|<- HeT 3agepxku

Pexwum yposHen

B pexxume ynpaBneHus Tpurrepom no ypoBHAM BHELLHWI CUTHAMN TpUrrepa akTu-
BUPYET M OTKMNoYaeT cTpobrpoBaHue. CTpobMpoBaHne akTMBUPYETCS MO BbICO-
KOMY UIM HU3Komy ypoBHto TTJ1 B 3aBucUMoOCTM OT HacTpoek Trig Slope (HaknoH
Tpurrepa). 3agepkka cTpodMpoBaHMs BNUSIET HA Ha4arno CTpobmnpoBaHus,

HO He BMMSeT Ha ero KoHew,. OnutenbHOCTb CTPOBMpoBaHNS NpMMeEHSAETCS

ONA Tpurrepa B pexvmMme ypoBHeWn. Pexxum ypoBHen noneseH B Tex crydasx,
Korga curHan Tpurrepa nocTynaeT CTPOoro 04HOBPEMEHHO C TOM YacTbio CUrHana,
KOTOPYIO BaM HY>XHO U3MEPUTb.
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OcCHOBHbIE NPUHLUMMbI
MpVHLMINBI BPEMEHHOTO CTPOOMPOBaHNUS

N3mepeHus LyMOB C MOMOLLIbH BPEMEHHOMO CTPOBMpPOBaHUS

BpemeHHoe cTpoburpoBaHmne No3BonsdeT U3aMepsaTb CUrHarnbl pasHbix TUMNOB. Lym

W curHansl, 6nmuskue K Wymy, 3aHMmarT ocoboe NoMnoXeHre B CNeKTpanbHOM aHa-
nnze. lNpakTuka namepeHuii ¢ UCNonbL30BaHMEM CTPOBUPOBaHUA NOACKa3bIBaET,
YTO 3TUM CUTHaNam HyXXHO yaenuTb 0coboe BHUMaHUe.

[N M3MepeHust CUrHanNoB Ha YPOBHE LLIYMOB, Myylle BCEero UCnonb3oBaTh AETEKTOP
cpeaHero 3HayeHusi, MOCKOSIbKY OH OLeHMBAEeT NOJHY MOLLHOCTb LyMa

Ha NPOTSHKEHUM BCEro neproaa namepeHuid. [letektop BbIGOPKMU Takke XOpoLIo
MOAXOAUT, MOCKOJbKY HE UCTbITEIBAET UCKaXKEHWUIA, XapakTePHbIX ANs MUKOBbIX
[AETEKTOPOB C HOpMarbHbIM UMK OTpULaTENbHBIM CUTHAOM.

Ecnu Bbl ncnonb3yeTe AeTEKTOP MOMEHTalbHbIX UMM CPeaHUX 3Ha4YeHuin, name-
PeHVs1 NIIOTHOCTM LyMa C MOMOLLbIO Mapkepa LyMa Uim Mapkepa nioTHOCTH

B rnorioce/Ha UHTepBare MOXHO BbIMOSIHATL 6e3 yyeTa cTpoGupoBaHus. B aTom
pexvrMe U3MepeHNs Co CTPobMpoBaHMEM AAOT TOYHO TakoM e pesynbTaT, kak
1 6e3 cTpobupoBaHus. Takum obpasom, AN U3MePEeHMit NIIOTHOCTM LWyMa Mbl
peKkoMeHOyeM UCMomMb30BaTh AETEKTOP CPEAHEro 3HaUYeHMs.

Bornee ctapble Bepcun aHanM3aTopoB NO3BOSSIIOT UCMOSb30BaTh TOMbKO CTPOBMpO-
BaHMWE MO BMOEOTPAKTY, U TOMbKO C NMUKOBLIM AETEKTOPOM, MO3TOMY OCTaBLUYHOCS
YyacTb 3TOr0 paszesnia Mbl MOCBATUM KOMIMPOMMCCaM, BO3HUKAOLLMM NP MOMbITKE
BbINOMHWUTL 3T U3MEPEHUSI Ha aHanm3aTope cepun X.

B oTnuyme ot cTapbix aHanu3aTopoB, aHanM3aTopbl cepun X nNo3BonsAT BbINo-
HATb Ka4yeCTBEHHble U3MEepPeHUs NMIOTHOCTM LyMa C MOMOLLbIO MapKepoB LWyma

1 NobbIX 4ETEKTOPOB, @ He TOMbKO TEX, KOTOPble XOPOLLO NOAXOAAT ANA N3MepeHus
Wwyma. OTO O3HAYaeT, YTO aHanM3aTopbl cepun X No3BONAT U3MEPATb NNOTHOCTb
LymMa € NPUMEHEHNEM MUKOBOTO AETEKTOPA, aBTOMaTUYECKN KOMMEHCUPYS CHUKE-
HWe cpefHeln YyBCTBUTENbHOCTM aHanuMsaTopa K ymy npu Mcnonb3oBaHUM NUKO-
BOro getektopa. Ecnu cpaBHMBaTh M3mepeHus co cTpobupoBaHneM no BUAEO-
TPaKTy, BbINOMHAEMbIE C NOMOLLbIO MapKepoB LymMa W1 MUKOBbLIX AeTEKTOPOB

Ha aHanusaTopax cepun X n 6onee cTapbix BEPCUA, TO pe3ynbTaTbl aHanm3aTopa
cepumn X MOXHO cuMTaTb NPUOMUKEHHO TOYHLIMW, TOrAAa Kak AN cTapbiX aHanm-
3aTOpOB NOTPebyeTCA MPUMEHUTL KOPPEKTUPYIOLLMNIA KOIPDUUNEHT. ITOT KO-
PULMEHT KOPPEKTUPOBKU ObCykaaeTcs B PekomeHaaumsax no npuMeHeHuto

1303 Keysight Technologies «/3mepeHns 1 Wwiym Ansg aHanusaTopa crnekrpa,

B pasgene O NMKOBOM AeTekuun wyma un namepeHmsax TDMA ACP.

Mpy M3amMepeHMn MOLLHOCTM UK NAIOTHOCTU B NOSioce/Ha MHTepBarne aHanu3aTop
He BbIMOSHSET KOMMNEHCaUMo NMKOBOW AeTeKuMn. YTobbl 40OUTLCS ONTUMArbHbIX
N3MepeHuUii C MOMOLLIbIO MapKepoB, UCMOMb3yNTe AETEKTOP CpeaHero 3Ha4YeHns unm
BbIGOPKM.
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OCHOBHbIe NPUHLMMbI
MpuHumnel gemogynsaumm AM 1 UM curHanos

MpuHuunel gemoaynaunm AM n UM curHanos

HOemogynsauma AM curHana ¢ ucnonb3oBaHWeM aHanmsatopa
Kak NpuemMHuKa ¢ PUKCMPOBAHHOM HACTPOMKON YacToThbl (BO BPEMEHHOM
obnactun)

[ns BbiAsBNEHUN aMnmnnTyaHo-MmoaynnmpoBaHHOIoO curHana Ha 3aaHHON HecyLu,el7|
4YacCcToTE€ MOXHO UCMNOJ1Ib30BaATb PEXNUM paGOTbI Cc HyJ'IeBOl7I nosiocon o63opa 4acToT.

Cnep,yrou.l,vle Q)YHKLWIVI obecneunBaloT Ka4eCTBEHHOE 0To6pa>+<eHV|e curHana:

* Vcnonb3oBaHue TPUITepoB CTabunmanpyeT rpadmk curHana nocpencTeomM
BKIoYeHUst ormbatowlert moaynsauun. Ecnv moaynaums curHana crabunbHa,
Tpurrep BUAEOTPaKTa CUHXPOHU3NPYET pasBePTKY C AeMOAYMPOBaHHbLIM
CUrHanom.

*  YroObl M36exaTb UCKAKEHWUI OT NIOrapuMmUYEecKoro YCUnuTens npu gemo-
AyNsaunm, Npu M3MepeHnsiX amnnuTygHo-MoayIMpOBaHHOro CUrHana crnegyet
MCMONb30BaTb JIMHENHBI PEXUM aucnes.

* Bpewms cBunupoBaHusi, COOTBETCTBYIOLLIEE YacToTe AM curHana.

* [lonocei MM @MY 1 NMB® BbIGMpPaOTCS B 3aBUCUMOCTM OT LUMPUHBI NONOCHI
curHana.

HOemogynaumna YM curHana ¢ ucnonb3oBaHneM aHanuaaTopa Kak npuemMHuka
C (bykcMpoBaHHOM HAaCTPOWKOW YacToThbl (BO BpeMeHHOoM obnactin)

[na nony4yeHnsa 4acToTHO-MOLYNMPOBAHHOIO CUrHana aHanm3aTop CrekTpa MoOXeT
ObITb NCMOMb30BaH Kak MPUEMHUK C PYYHON HACTPOMKON (C HYNEeBOW NOnocown
ob63opa 4acTtoT). B otnnune ot AM, 3geckb curHan HacTpanBaeTCsl He B LEHTp
NonoChl MPOMNYCKaHUs, a Ha OAWH N3 CKaTOB KPMBOMW PUIbTpa, Kak nokasaHo

Ha puc. 12-23.
PucyHok 12-23. OnpepneneHue napameTpoB UM ¢ ncnonb3oBaHuem npeobpasoaHuns YM-AM
A YacTtoTHas XapakTepucTuka
4 dunbTpa MY

AM curHan

MukoBoe 3HaveHne YM
curHana 2Af

3a0ecb n3meHeHus Yactotbl B UM curHane npeobpasytoTcs B UISMEHEHUS aMMNIUTY-
abl (npeobpasoBaHne YM-AM) ¢ y4eTOM CTEMEHM HAKINOHa CKaTa KpMBOW BbIOpaH-
Horo dourbTpa YacToTHOro AnanasoHa. lNpuynHa, No KOTOPON U3MepPEeHUo Noasep-
raetcsa umeHHo AM cocTaBnsiloLas, 3akniyaeTcs B TOM, YTO AeTekTop ornbatoLen
YYBCTBUTEMEH TOMbKO K n3MeHeHnam AM. AMnnuTyga He ByOeT MeHsTbCS, ecriv
n3meHeHus B Yactote UM curHana orpaHMy4nBaroTCs NIOCKON YacTbio NOMNOCHI
nponyckaHus (MY unetp). 3atem pesynbTupytowmuin AM curHan BocnpMHMMaeTcs
JetekTopom ornbatoLLern n otobpaxaetcs B Buae rpacumka BoO BpeMeHHoM obnacTu.
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OCHOBHblE NPUHLMMbI
MpuHuunel I/Q-aHanu3a

MpuHumnbl I/Q-aHanusa

HasHayeHune

Pexum 1Q Analysis (Basic) (IQ-aHanus (6a3oBbii)) ncnonb3yeTcs Ansd nonyyeHns
KOMMMEKCHbIX BPEMEHHbIX AaHHbIX O LUMPOKOMNOMNOCHLIX PY-curHanax. OT1oT pexum
CYMMMpPYET HaKoMMeHHble AaHHbIE O MTHOBEHHbIX BEKTOPHbLIX COOTHOLLEHUSAX Bpe-
MEHW, YacToTbl, hasbl M aMNUTYAbl, COAEPXaLLMXCS B BbIBpaHHOM YaCTOTHOM
AnanasoHe ALIT nnn aHanusmMpyemom nonoce 4acToT, K LieHTparnbHOM YyacToTe
aHanusaTopa, 4N4 UX AanbHENLEero BbIBoAa B KayecTBe AaHHbIX I/Q. 3Tu gaHHble
MOryT ObITb B AanbHENLLIEM KaK UCMOMb30BaHbl JTOKanbHO, Tak U nepedaHbl Yepes
nHtepdgencel LAN, USB nnn GPIB BO BHeLLHME CUCTEMbI aHanM3a gaHHbIX.
OnucaHune Kaxxgoro Buaa N3aMepeHuini COAepXnT nepedeHb AaHHbIX, AOCTYMHbIX
ONsl HEro B yoaneHHOM pexnme.

B pexxume I/Q-aHannsaTopa 6a3oBas YyacToTHas obnacTb, BpeMeHHas obnacTtb

1 1/Q-n3mepeHnst AOCTYMHbI B KAYECTBE MHCTPYMEHTOB NPOBEPKM NepBOHaYarb-
HOro cuUrHana u AaHHbIX B X04e NoAroTOBKU K BbIBOAY BbIXOAHBIX AaHHbIX 1/Q.

3710 ocyLlecTBRAeTCS NyTEM UCMOb30BaHUS ABYX cnocoboB namepenuii: Complex
Spectrum (KomnnekcHbin cnektp) u IQ Waveform (I/Q-curHan). Hecmotps

Ha TO, 4YTO KOMMMEKCHbIN cnekTp v I/Q-curHan onpeaenexsl B 6asoBom pexume 1/Q-
aHanusaTopa Kak BUAbl U3BMEPEHUIA, OHU BbICTYNatoT, Npexzae Bcero, B kayecTse
MHCTPYMEHTOB OLIEHKU CUrHana v AaHHbIX, Kak GbIno ckasaHo BhbliLLe.

|/|3MepeHI/IF| KOMIMJ1EKCHOIO CrneKkTpa

HasHauyeHune

3710 npeobpasoBaHme ocHoBaHO Ha BIN® (6eicTpom npeobpasosaHumn Pypee).
MapameTpbl, oTHOCAWMecs Kk BIN®, HaxogaTca B pasgene meHo Advanced
(dononHuTenbHo). MIamepeHnst KOMMIEKCHOro CnekTpa oTobpaxalTcs B BEPXHEM
OKHe B BuAe rpaduka 3aBuCMMOCTM MOLLHOCTU OT YacTOThl C YKasdaHUeM TeKyLL X
(>xkenTbIV rpacuk) 1 ycpegHeHHbIx (ronybon rpaduk) 3HadeHun. B HuxHeM okHe
nokasaH rpadvk 3aBMCUMOCTM HanpskeHus 1/Q-curHana ot BpemeHw. Mpeacras-
nexwve 1/Q npu nsmepeHun cnektpa obnagaeTt TeM NPEUMyLLECTBOM, YTO OHO MO3-
BONSAET BUAETb B KOMMIEKCe BCe COCTaBNAOLWME OOHOrO CUMrHana, He U3MeHsIs
NpW 3TOM HW HACTPOWKU, HN PEXMMbI U3MEPEHWS.

MeTon n3mepeHun

Mpu n3amepeHnn ucnonbadyetcsa Metoq undposon obpaboTku curHana (LOC)
ANsi NONy4YeHUsi CPe30B BXOASILLLErO CMrHana u nx KOHBepTaLMM B 3HAYEHNS
yacToTbl. Korga npubop HacTpoeH Ha (OUKCMPOBAHHYIO LIEHTParbHY 4acToTy,
cpesbl 3Ha4YeHMI oM POBLIBAOTCH C BbICOKOW ANCKPETHOCTLIO, NpeobpasyoTcs
B KOMMOHeHTHI | 1 Q ¢ nomouybto LIOC 1 3aTemM nporpammMHO KOHBEPTUPYIOTCS

B YaCTOTHOe npeacTaBneHve Yepes bbicTpoe npeobpasoBaHne dypobe (Brd).

CoseTbl MO YCTPpaHEeHUIO HeNoJ1aaoK

I/IsmeHeva, BHOCKMMbI€ nofib3oBaTterieM B AOMNOJIHUTENbHbIE HaCTpOVIKI/I aHarnunsa
crnekTpa, 0cCo6eHHO B HACTPOWKW AManasoHa, MOryT HenpeaBuaeHHbIM 06pa3om
NMPUBECTM K HEKOPPEKTHBIM M3MEPEHMSAM CrEKTPa U NMOSIBIIEHNIO COOOLLEHMI

00 ownbkax. CnegyeT cobnogaTb OCTOPOXHOCTb NPU N3MEHEHWUM LONOJTHUTESb-
HbIX HaCTpPOEK.
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OCHOBHblE NPUHLMMbI
MpuHuunel I/Q-aHanu3a

Pexunm namepenus 1Q-curHanos

Has3Ha4dyeHue

Pexum namepenus «lQ Waveformy» (1/Q-curHan) obecnedvsaet npeacraBneHme
ormbatoLlern PY-curHana Bo BpeMeHHoM obnactu, nokasbiBasi BDEMEHHbIE N3MEHEHNS
MOLLIHOCTU, NnBOo NpeacTaBneHne coctasnsawwmx | u Q B Buage rpacdurka 3aBMCMMOCTU
HanpsbkeHus oT BpemMeHu. MNMpeactaBneHne RF Envelope (Orubatowasa PY-curHana)
CNYXWT Ans oTo6pakeHMs 3aBUCUMOCTM MOLLIHOCTM OT BpemeHu, a Bug 1Q Waveform —
HanpskeHus oT BpemeHu. lNpeactasnexve I/Q Waveform npu usmeperun curHana
obrnagaet TeM NPEeUMyLLECTBOM, YTO OH NO3BONSET BUAETb B KOMMIIEKCE BCe COCTaBns-
foLLMe OOHOrO cUrHarmna, He M3MeHss MPU 3TOM HU HACTPONKU, HU PEXUMbBI U3MEPEHMS.

|/|3MepeHl/Iﬂ |/Q-CVIFHaJ'IOB MOXXHO MUCMNoJib3oBaTb AJ1A NoNy4YeHunA 06X AaHHbIX
Nno N3AMEHEHN0 MOLLIHOCTU BO BpeMeHHOVI obnacTu ¢ 04eHb BbICOKOW TOYHOCTBIO.

MeTtoa namepeHmmn

N3meputenbHbii npubop NponsBOAUT MHOFOKpaTHbIE 3aMepbl MOLLHOCTU Ha 3a4aHHOM
YyactoTe NogobHO TOMY, KaK aHanM3aTop CMrHanoB, paboTaloLWwuii B peXxmMme CBUMNMpO-
BaHWs, AenaeT 3aMepbl NpU HYNeBOM YacTOTHOM AuanasoHe. Bxoasawmn aHanorosbin
CurHan KoHBepTUpyeTCcs B LMPOBON CUrHar, KOTopbl 3aTeM obpabaTtbiBaeTcsa Ans
Nnony4YeHns 3HaYeHMN BOMHOBLIX XapakTepUCTUK. MamepeHns 6asnpyoTcs Ha BbICOKOW
YacToTe CKaHUMPOBaHMUS C LEnbio MNOMyYeHUs TOYHOro BPEMEHHOMO NpeacTaBneHns
curHana.
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OcHoBHbIE NpUHUMNDbI
MpuHUMNbBI 3MepeHns NapasnTHBLIX COCTaBNAOLLMX

rlpI/IHLI,I/II'IbI n3MepeHnd nNnapa3nTHbIX COCTaBITAOLLINX

HasHayeHune

MosiBNeHne napasnTHbLIX COCTaBMSIIOLNX MOXET OblTb 0OYCNOBNEHO pa3nMYHbIMM
KOMOUHALMSMN CUTHaMNoB B UCTOYHMKE. [MapasuTHble CUrHanbl UICTOYHMKA OOITKHbI
ObITb MUHMMU3MPOBAHbI, YTOObI UCKITHOYUTL UX KOH(PMMKTbI C APYTMMM YacTOTHLIMU
KaHanamu B cucteme. FapMOHMKN — 3TO pe3ynbTaTbl UCKaXKEHUN, BbI3BAHHbIX
HEenNUHeHbIMK NpoLieccaMn B UCTOYHMKe curHana. OHuW npeacTaBnstoT cobon
konebGaHus, YacToTa KOTOPbIX paBHa HeCYLLEel YacToTe nepeaaBaemMoro curHana,
YMHOXXEHHOW Ha Lienioe 41cro.

3To n3mepeHue onpeaenseT, cBoboaeH Nu TpebyeMblil AManasoH 4YacToT OT Nnomex,
nyTem namepeHnst MOCTOPOHHUX CUrHamNoB, onpeaenseMbIX NoNb3oBaTenbCKon
Tabnuuei gManasoHoB.

MeTtoa namepeHus

TabnuuHbIn MeToq M3MepeHnin obnagaet N3BeCTHOM MMOKOCThLIO, AaBasi NOMb30-
BaTEmNo BO3MOXHOCTb 3aaBaTb Takne napamMeTpbl, Kak 4acToTa, AManasoH,
nonoca nponyckaHusa dunetpa MY n nonoca sugeogunstpa. MoryT 6biTb
oTobpaeHbl 4o 40 nomex.

[nsa kaxgoro 3agaHHOro 1 aKTMBUPOBAHHOMO Anana3oHa aHanmM3aTop CKaHupyeT
MOriocy 4acToT, UCNOMb3ys AaHHble U3 Tabnuubl AMana3oHoB. 3aTeM, UCTONb3YH
KOHTpPOIb pa3maxa amnnuTyabl NMMKOBbIX 3HaYeHuin (Peak Excursion) n nopora
nukoBbIX 3Ha4YeHun (Peak Threshold), oH onpegensaeT, 0 KakMX UMEHHO NoMexax
OyayT npeactaBneHbl AaHHbIE.

Mocne oTpaboTKM KaXxxgoro AnanasoHa 4acToT 1000 CuUrHar, npeBbILatoLLmMii
MOPOT MMUKOBbIX 3HAYEHUA U UMEIOLLMI padMax aMnnNnTyabl 6onbLKiA, YeM 3Ha-
YeHne pa3mMaxa amnnuTyabl NMMKOBLIX 3Ha4YeHun, byaet gobaBneH B CNMCOK MOMEX,
oTobpaxkaeMbix B H/XKHEM OKHe pe3yrnbTaToB. 3a OOUH U3MEPUTENbHbIN LIMKN
MOryT ObITb 3apernctpupoBaHbl 4o 200 pasnnyHbIX MOMEX, C OrpaHUYEHNEM

Ao 10 nomex Ha oavH guanasoH YacToT. [And yny4yeHms BOCNPOU3BOANMOCTM
pe3ynbTaToB MOXHO YBEMNUYNUTb KONIMYECTBO CPEeAHUX 3HaYEHUNA.

[daHHble 0 Tex NapasnTHbIX CUrHamnax, y KOTopbIX MMKOBbLIV YPOBEHb aMNnUTyabl
npesblwaeT abconoTHbI Npegen (Absolute Limit) ans gaHHOro yactoTHoro ava-
nasoHa, 6yayT coxpaHeHbl Kak OLMOOYHbIE U NOMeYeHbl cMMBONOM «F» B cTtonbue
Amplitude (Amnnutyga). Ecrnv nomex He BbISIBNEHO, HO M3MepsieMbln rpadiuk cur-
Hara BbIXOAMT 3a NUHWI0 NpeenbHbIX 3HaYeHu noboro 13 gnanasoHoB YacTorT,
donar owmnbkm OyaeT YyCTaHOBIEH B COCTOSHME OLUNOKM.

JaHHbIl BUA 3aMepoB NO3BONsIeT OAHOBPEMEHHO OTOBpaxaTs Ha Aucnree Aga
rpadmka, ucnonb3ys pasHble feTekTopbl. OnpeeneHve NapasuTHbIX CUrHaNoB
¥ NpoBepKa NUHUW NPeAENbHbIX 3HAYEHWU NPUMEHUMbI TOMNBKO K AeTekTopy 1,
oToGpaxaeMoMy XenTbiM LBETOM. Tpacca AeTekTopa 2 okpalleHa ronyobim.

Ecnu Bpemsi cBMNMpoBaHus Anst Kakoro-nmbo ananasoHa NpeBbIlaeT 2 CeKyHAbl,

B 06nacTu nHOMKaLmMm CoCTOsHUSI NOSIBNSIETCA MUrarowasi Haanucb «Sweeping...
Please Wait» («BbinonHsieTcst ceunmpoBaHue... Mogoxaute»). OHa coobuiaeT

O TOM, YTO BPEMS 3aBepLLUEHNSA pa3BepTKM HaxoauTcs B npegenax ot 2 go 2000 ce-
KyHO, U CRYXXUT ANg TOro, YTobbl Nonb3oBaTeNb He NocynTan npoLecc n3mMepeHus
3aBuUCLLIMM, Habnogasa crtatnyeckoe n3obpaxeHue Ha aKpaHe.
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OcHoBHbIE NpUHUMNDbI
MpuHUMNBI 3MepeHns NO CNeKTpanbHON Macke curHana

rlpl/IHLl,I/II'IbI n3aMepeHnd no CﬂeKTpaﬂbHOIZ MacCKe curHarna

HasHayeHune

M3MepeHl/IF| no cneKTpaanoﬁ MacCKe CUrHarna oxBaTbiBalOT Napa3nTHbIE CUrHarnbl,
HaxogdAwneca Kak BHYyTpU, Tak BHe NoJfioCbl YacCToT. OTO OTHOLLEHMNE MOLLHOCTH

B onpepeneHHbIX ToYKax 3aJaHHOro 4aCcTtoTHOro gnana3oHa K obLwen mowHocTH
HeC)/LIJ,eVI. OT0 e 3HaYeHNEe MOXHO onpeaenntb, Kak COOTHOLLEHne NIOTHOCTEN
CneKkTpanbHOro pacnpegeneHna MoLHOCTU Hecyu.|,e|7| N MOLLHOCTU CMEeLLUEeHHOro
anana3oHa 4acToT.

[aHHble n3mMepeHns No cnekTparnibHoN Macke curHana siBMsitoTCA KOMMNO3UTHLIMU
N3MEePEHNSIMN BHEKAHATMBHbIX COCTABMAIOLNX, COMETAOLUM Kak
BHYTPUMOMNOCHbIE, TaK U BHEMOMOCHbIE XapakTepuctukn. OHO NpegocTaBnseT
NpaKkTU4YHbIE KaYeCTBEHHbIE NOKa3aTenNu s UCKaXKeHNsA cnekTpa n konedaHun,
BO3HMKAOLLMX CO CTOPOHbI KOMMOHEHTOB W1 3MEKTPUYECKUX LieNnen CUCTEMBI,
n3baBnsisg oT HeO6X0AUMOCTM BbIMOMHATL MOSHbIN aHanNM3 no cnekTpanbHON
Macke.

MeTtoa namepenumn

AHanus no cnekTpanbHOW Macke npeacTaBnseT cobon uaMepeHns ypoBHS
A0 12 nap pasnuyHbIX NapasnuTHbIX CUrHaNOB CMELLEHHbIX UM BHYTPEHHUX
YacToT U NX COOTHECEHUE C MOLLHOCTbLIO HECYLLEW.

[na nony4yeHus AaHHbIX NCMONb3yeTcs MeTod 06beAUHEHHON NOMoChl YacToT.
O61beanHeHHas nonoca nponyckaHusa (Meas BW) onopHoro kaHana aHanmau-
pyeTcs ¢ 3ajaBaemMol nonb3oBaTenem nonocon nponyckaHua dpunstpa M4y
(Res BW), koTopas 3HauuTENbLHO YXe KaHanbHoro avanasoHa. B pamkax atoro
aHanusa BblYMCNAETCH MOLHOCTb KaHana unm cMeLLEeHHbIX/BHYTPEHHUX YacToT
NOCpPeACTBOM 3a[jlaHHOro YMcra 3amMepoB C aBTOMaTMYECKON KOMMNeHcaLmen
nosnocel nponyckaHusa dpunetpa MY 1 wymosoro gnanasoHa.

Monb3oBatento Heobxoaumo 3agaTh nonocy nponyckaHmsa dunstpa MNY kaHana
HECYLLEN N KAXOYI0 U3 CMELLEHHBIX UM BHYTPEHHUX YaCTOTHbIX Nap KONMMYeCTBOM
80 12 (o6o3HavaeMbIx natuHckumm dyksamm oT A go L). [ns kaxgon us nap
MOXeT ObITb onpeaeneH CBOWM yHUKarnbHbIA YaCcTOTHBIN Anana3oH N3MepeHust.
PesynbTaTtbl 0TOOpaxalTcsa 1 Kak OTHOCUTENbHAA MOLLHOCTL B ABH, 1 kak abco-
NIOTHas MOLLIHOCTb B AbM.
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OcHoBHbIE NpUHUMNDbI
MpuvHUMNBI 3MepeHns 3aHMMaeMOomn NosoChl

MpUHUKUNLI M3MEPEHNS 3aHUMaeMOM NOMNoChI

HasHayeHune

3aHnmMaemas nonoca — 3To AManasoH, cogepxawmin 99,0 % obuien
nepegaBaemMon MOLLHOCTW.

KapTuHa cnekTpa curHana MoxeT aaBaTb nonesHoe obllee kayeCTBEHHOE
npeacTaeneHne o paboTte NCTOYHMKA curHana. MickaxxeHust hopmbl cnekTpa
cny»aT MHOMKATOPOM (PYHKLIMOHAINbHbLIX HAPYLLUEHWUIA B UCTOYHMKE.

MeTton namepeHund

B HacToswem npubope ncnonb3yetca metos uncposon obpaboTtku curHana (LLOC)
AN NONy4YeHNs Cpe3oB BXOASALLEro curHana u ux KoHBepTauum B 3Ha4eHUst vac-
TOTbI. Korga npmbop HacTpoeH Ha (OMKCMPOBAHHYIO LIEHTPArbHYI0 YacToTy, Cpesbl
3HayYeHu ounpPOBBLIBAOTCS C BLICOKON ANCKPETHOCTbLIO ¢ nomoLwbio LIOC u 3atem
NporpamMmmMHO KOHBEPTUPYIOTCSA B YaCTOTHOE NpeAcTaBrneHne Yyepes bbicTpoe npe-
obpasoBaHue ®Pypoe (BNo).

BHauane BbluucnseTca nonHasa abcontoTHast MOLLHOCTb B U3MEPSEMbIX YACTOTHbIX
npegenax, npuHumaemasd 3a 100 %. 3aTem BbIUNCTIAIOTCA BEPXHSS U HUXKHSS Yac-
TOTbI, Kaxaas ns kotopbix cogepxut 0,5 % obLien MOLHOCTK, YTOObI B pe3yrb-
TaTe NonyyYnTb YacTOTHbLIN AnanasoH, coctasnsaowmn 99,0 %.
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OcHoBHbIE NpUHUMNDbI
MpuvHUMNBI U3MEPEHMS MOLLLHOCTM UMMyfbca

rlpI/IHLI,I/II'IbI namMmepeHnsa MOLLHOCT UMNyJIibCa

HasHayeHune

MoLHoCTb nMnynbca (MOLWHOCTb Nepeaayn) OTHOCUTCS K OLEHKE MOLLIHOCTH
curHana B kaHarne LmdpoBOn CUCTEMbI KOMMYHUKaUMN. MoOBUNbHbIE CTaHLMK

1 6a3oBble NpyemonepenaroLLmne CTaHUUM JOMKHbI 0BecneynTb JOCTaTOUHYO
MOLLIHOCTb M XOPOLUYHO TOYHOCTb MOAYNSAUMK, YTOObI NOAAePKMBaTb NpUeMneMoe
Ka4yecTBO 3BOHKOB 6e3 yTeuku CMrHanoB B COCeHNE YacTOTHbIE KaHarbl UNn TanMm-
CNoOThI, BblAENEHHbIE APYrMM Nornb3oBaTensm. [JuHaMmnyeckoe ynpaBreHne MoLl-
HOCTbIO NO3BOJISIET NOAAEPKMBATL BCE COEOMHEHNS C MUHUMAITbHO HEO6X0OUMbIM
YPOBHEM MOLLHOCTU. OTO AaeT HaM [Ba OCHOBHbIX MPEUMYLLECTBA: MUHUMATbHbIN
YPOBEHb MHTEpdEPEHLMN B CUCTEME, a ANt MOBUINbHBLIX CTAHLUMIN — YBENUYEHUE
cpoka paboTbl OT aKKyMyISATOPOB.

M3mepeHns MOLLHOCTH nMnynbca (nepegayy) No3BOMSIOT onpeaeniTb CpeaHui
YPOBEHb MOLLHOCTY ANS uMmnynscoB PY-curHana, npesbiwarowmux onpegeneHHblv
MOPOroBbIf YPOBEHb. OTOT NOPOroBbIN YPOBEHb MOXET OblThb BbipaXeH B abco-
MIOTHBIX 3HAYEHUSIX UNN B MPOLIEHTax OT MMKOBOro 3HAYeHUs curHana.

[nsa 6a3oBoit npuemonepeaaroLleil CTaHLUM U3MepPeHUs MOLLIHOCTY Nepeaadn
NO3BONSAT OLEHUTb MOLLHOCTbL CUrHana, nepeaaBaemMoro Ha aHTEeHHY CUCTEMY
B TecTupyeMmom PY-kaHane. MamepeHus MOLLHOCTY Nepeaayn NpoBepsoT ToY-
HOCTb CpeaiHero aHa4yeHus MOLLHOCTY NepeaasaeMoro Hecyllero PY-curHana.
3TN N3MepeHnst MOXHO BbINOMHATL ANA AMana3oHa YacToT U Ha KaXXaoM YpOBHe
MOLLIHOCTH.

MeTtoa namepenumn

OTOT aHanm3aTop norny4aeT CUrHan BO BpeMeHHOM 061acTi ¢ MOMOLLbIO MeToaa
c6opa gaHHbix 1Q. 3aTem BbluMCNAETCA U 0TOGpaXkaeTcs CpeaHUiA YpOBEHb
MOLLHOCTM MMMYNbCOB, MPEBbILLAOLWMNX NOPOroBbIii YPOBEHb.

OTU U3MEPEHUSA MOXHO BbINOMHATL C OAHUM M3 OBYX METOAOB BbIMUCIIEHUIA:
«BblLwe NoporoBoro ypoBHsi» unn «MamepeHHast 4nMTenbHOCTb UMNYbcay.
MeTopn «Bbilwe NnoporoBoro ypoBHsi» paboTaeT GbICTpee 1 NO3BONSET BbINOMHATD
OLEHKY MOLLHOCTM Ha OTHOCUTENbHO Boflee HU3KOM YpOBHE MOLLHOCTU. Takke
OH yao6eH TeM, YTo He TpebyeT HanMunsa JonycTUMOro koda obyyaroLlen
nocneposaresnbHocTh (TSC) B Hecylem curHane.

MeToq «Bbllwe NOporoBoro ypoBHs»

OTOT MeTOoA MCNONb3yeT OLEHKY «MOLLHOCTb BbILLE MOPOrOBOrO YPOBHS» BMECTO
OLEHKU «MoJie3Has YacTb MMNyrnbca», KoTopasi onpegerneHa B ctaHgaptax GSM.
CoxpaHseTcsa nHdopmaums 3a onpegeneHHoe Bpems, a 3aTem aHanm3arTop
ycpenHAaeT 3Ha4YeHnA BCexX TOYeK B aTomn 3anncu, MOLWHOCTb KOTOPLIX NMpeBbicuna
OI'Ipe,D,eJ'IeHHbIVI nonb3oBaTesieM YpOBEHb. He BbINONHAETCA HUKAKNX NOMbITOK
OUEeHUTb pacnorioxeHne nMmnyrnbca Unn paccyntaTtb ero AnnTesNibHOCTb. Bbl moxe-
Te UCNoJ1b30BaTh €ro And oueHKN HenpepbiBHbIX CUrHANoB Ui MMNynbCHbIX CUT-
HanoB, ANs KOTopbIX MeTof «/3aMepeHHasa ANUTENbHOCTb MMNYNbca» HanaraeT
CNWLLIKOM CTporve orpaHnyeHns. ObpatuTe BHUMaHWE, YTO 3TOT METO U3Mepe-
HWUI He NpeJoCTaBsAeT BO3MOXHOCTU yKka3aTb TanMcnoT. MoaTomy npy Hann4um
HECKOIbKUX TaMCNOTOB HYXXHO YCTAHOBUTb AN KaXO0ro U3 HUX OAMHAKOBBIN
YPOBEHb MOLLHOCTU UIK 06ecneymTb MOLHOCTb HDKE NOPOroBOro YPOBHS AS1A TeX
TanMCrOTOB, KOTOPbIE HYXXHO UCKIIOYUTE U3 aHanusa. Ecnn Tpebyetcsa nsameputb
MOLLIHOCTb HECYLLEro CMrHana nepegadv ¢ MCnosib30BaHNeM MeToga none3Hom
YacTu UMnyrnbca, KOTopbIn onpeaeneH B ctaHgapte GSM, ucnonb3ynte nsmepe-
HUsA « MoLHOCTb BO BpeMeHn» unm « MoLHocTb Bo BpemeHn EDGE», koTopble

K TOMY >X€ OLeHMBAT U HapacTaHue MOLLHOCTU MMMNyfbCca.
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OcHoBHbIE NpUHUMNDbI
MpuvHUMNBI U3MEPEHMS MOLLLHOCTM UMMyfbca

MOLLIHOCTb HEeCYyLLIero curHana nepegayv ¢ UCnonb3oBaHMEM MeToda None3Hon
YacTu umnynbca, KOTopbIn onpeaeneH B ctaHaapte GSM, ucnonb3ynte nsme-
peHns «MoLwwHOCTb BO BpeMeHu» unu «MowHocTs Bo BpemeHn EDGEy, koTopble
K TOMY e OLEHMBAIOT U HapacTaHMe MOLLHOCTU UMMNYMbCa.

Vl3mepeHHa;| ONUTENBbHOCTb UMNYIbCa

OTOT MeToA UCMonb3yeT NOPOroBbI YPOBEHb ANs pacyeTa cepeanHbl MMMyrbea,

a 3aTeM ycpeOHsIeT 3HauYeHNs1 BCeX TOYEK, pacnoNoXKeHHbIX B YKasaHHOM Mosb30-
BaTenem AnanasoHe ONUTeNbHOCTU OTHOCUTENBHO cepeaunHbl umnynsca. Ecnu
meToa «M3mepeHHas ANMTENbHOCTb UMMNYSIbCa» NPUMEHSIETCS B PYYHOM PEXMME,
Bbl MOXXETE BBECTU (PUKCMPOBAHHOE 3HaYeHMEe BPEMEHU B CEKYHAaX UMK ykasaTb
ANUTENbHOCTb MMMYMbCa B MPOLEHTaX OT paHee M3MepPeHHOW ANNTENbHOCTU
uMnysbca (3ToT pesynbTaT 0TOOpaXkaeTcsl B HUXKHEM NEBOM Yriy akpaHa). Ecru
Bbl YKa3blBaeTe ANUTENBHOCTb MMMYNbca B NPOLEHTaX, HEMeaJIEHHO BbIMNOSTHAETCS
pacyeT BpeMeHU B CEKYHAaX, KOTopoe oToGpaxaeTcsi Ha MPOrpaMMHOI KHOMKe.

[na obonx meToaoB

ATTeHI0aTop aHanu3aTopa aBTOMaTUYECKN YyCTaHaBNMBAETCHA Ha ONTUMarnbHoe
3HayYeHne, OCHOBaHHOE Ha N3MEPEHHOM YPOBHE MOLLHOCTU HECYLLIEro CUrHana,
4YTOObI NOMYYUTb HAMMYYLIMIA AMHAMWYECKUA AnanasoH Npy NOBTOPHOM 3amnycke,
ecnu napameTp Pre-Adjust for Min Clip (lMpegBaputenbHas HacTponka Ans MUHU-
Musaumm knunnuHra) B meHto AMPTD Y Scale (MeHio amnnuTyabl no ocu Y) umeet
noboe 3HaveHne, kpome Off (oTKMOYEHO).

padvkn yaepkaHuUst Makc./MUH. 3HaYEHUIA UCMOSb3YHTCA TOJBLKO B KAYecTBe
BM3yanbHOWM NOACKa3KK, HO He BNUSAIOT Ha pe3ynbTaTbl M3MepeHuii. PesynbTartsl
N3MepPEHUIA BbIYUCIIAIOTCSA MO NOCNeAHUM COOpaHHbIM AaHHbIM U rpadovKy M3Me-
peHui. MakcmanbHble Y MUHUMarbHbIE 3HAYEHNUS YAepKMBaOTCS Ha NPoTsXe-
HUW LMKNa pacyeTa cpeaHero aHayeHus.
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OcHoBHbIE NpUHUMNDbI
MpuHUMNbBI U3MEPEHMS MOLLLHOCTM B KaHane

rlpI/IHLI,I/II'IbI naMmepeHnda MOLLHOCTU B KaHarne

HasHayeHune

M3mepeHns MOLLHOCTU B KaHarne 4acTo UCMNOoMb3YKTCH B oTpacnu 6ecnpoBoaHom
CBSA3M ANSA OLeHKM 06LLen MOLHOCTY Nepeaadn paguoycTponcTea B npeaenax
onpeaeneHHoro YacToTHOro kaHana. Ota npoueaypa no3BonseT U3MepsaTb obLyto
MOLLIHOCTb B npefenax onpeaeneHHon Nonockl 4YacToT. 3TN N3MePEHNS NPUMEHS -
toTCa Ansa paspaboTku, aHanunsa, oLeHKn 1 ceptudmkauum nepesaTynkos, NX KOM-
MOHEHTOB U OTAENbHbIX YCTPONCTB.

MeTtoa namepenumn

l/I3mepeH|/|9| MOLLUHOCTWU B KaHale oueHunBarT o6u.|,yro MOLLHOCTb nepegayun n pac-
YEeTHYIO CcneKTparbHYI NNOTHOCTb B npeaenax 06beanHEHHONM NonoChkl YacToT.
BbinonHseTcs cBunmnpoBaHmne, Nnpnu KOTOPoM naMepAaeTcd MOLLHOCTb CUrHana

B KaHane.

[na pacyeTta MOLLHOCTU B KaHarne Mcnonb3yeTcs TPaguLMOHHbIA MeTO, N3BECT-
HbI Kak MeTo o6beanHeHHon nonockl YacToT («[onoca nHTerpaunn»). ATn ns-
MEepEeHMS NCMONb3YIT PEXNM CBUNMPOBAHUA No YacTtoTe, a punbtp MM $MY
HacTpamMBaeTCs Ha Y3KYH NOOCY OTHOCUTENbHO Tpebyemon o6beaAnHEHHON
nonockl 4acToT. Bbl MOXeTe N3MeHUTb HAaCTPONKM NOMNOCHI NPOMYCKaHUs unbTpa
MY n nonockl BuaeodunbTpa. 30ecb 04eHb BaXXHO NPaBUSIbHO HACTPOUTL MOSIOCY
nponyckanus cpunbtpa MY (MM ©rY) ewe o Havyana naMepeHui, NOCKONbKY Npu
cnvwkom y3kon MM @MY gna curHana He 6yaeT Nofny4YeHo AOCTaTOYHOE YNCIIO
n3MepeHui, To ectb ByaeT yuTeH He Becb curHan. C Apyron CTOPOHbI, CIIMLLKOM
wupokas MM erY cHU3MT TOYHOCTbL U3MEPEHNA MOLLHOCTU B KaHane.

[nga ynyyweHus BOCNPOM3BOAUMOCTU pe3ynbTaToB MOXHO YBEMUUYUTL KOMNU-
4YeCcTBO CpeadHNX 3Ha4YeHun. McTorpaMmma MOLLHOCTM B KaHarne oTobpakaeTtcst
B OKHe rpacmyeckoro npeacraBneHus, a abcontoTHasi MOLHOCTb B KaHane

B ABbM 1 3HayeHne cnekTparnbHOW NIOTHOCTM MOLHOCTU B Abm/Iy oTobpa-
XKalTCS B TEKCTOBOM OKHE.
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OcCHOBHbIE NPUHLUMMbI
MpVHLMNBI M3MEPEHNUST MOLLIHOCTU B cocefiHeM kaHarne (ACP)

[MpUHUMNbBI N3MEPEHUST MOLLHOCTU B coceHeM KaHane (ACP)

HasHayeHune

MowHocTb B cocegHem kaHane (ACP) — 370 MOLLHOCTb B OTAEMNBHOM Anana3oHe
4acToT, oNpeaenstoweM KOHKPETHLIA KaHamn, B COOTHOLLEHUN K OOLLIEN MOLLHOCTH
HecyLLero curHana. JTo e 3HaYeHne MOXHO OonpeaennTb, Kak COOTHOLLEHME
NNOTHOCTEN CNEKTPanbHOro pacnpeaeneHns MOoLHOCTM HecyLLen U MOLLHOCTU
CMELLIEHHOro AManasoHa 4acToT.

ACP aBnsieTcs KOMNO3UTHBIM U3MEPEHUEM CUIHANOB, BbIXOASALLMX 3a Npedenbl
3afaHHoro kaHana. B Hem ucnonbayloTcsa cneundukaumm curHana BHyTpU U BHe
MoJIoChbl YacTOT, HA OCHOBE KOTOPbIX BbIYUCHIAOTCS MONe3Hble 3HAaYeHNs!
«MCKaXKeHUs1» CMeKTpa U U3ny4eHusl, CBA3aHHbIX C paboTon KOMMNOHEHTOB U
KOHTYpPOB. OTO NO3BONAET 0GONTUCL GE3 CIIOXHBIX M3MepeHuit ocnabneHus
N3Ny4YeHUsi Ha BCEM CMEKTpe curHana.

YUT06bI NOaAepKMBaTh Ka4eCTBO CBA3W 6e3 MexKaHanbHOW MHTepdepeHLmn,
Ba>KHO MPaBUIIbHO M3MEPUTb U CHN3UTb BCE YTEYKN MOLLHOCTM B COCeaHMe
KaHarnbl, npoucxogsiume Ha MobunbHoOM TenedoHe. XapakTepuUCTUKN yTeuek
MOLLHOCTW B COCeLHNE KaHarbl ONpeaensTcs B NepBy0 ovepeab KOHCTPYKLMNEN
nepegartyunka, B 0CO6EHHOCTU (PMnbTpa HU3KNX YaCTOT.

MeTton namepeHumn

N3mepeHusa ACP oueHnBaloT o6LLmMin ypoBEHb MOLLHOCTM B Npeaenax 3agaHHon
MONOChl 4acTOT HECYLLLero curHana, a Takke ¢ 06enx CTOPOH OT 3TOro curHana

C 3aflaHHbIM CMeLLeHneM YacToTbl. [Ns BbIMOMHEHNS 3TOM0 U3MepPEHNs NOMb30-
BaTernb JOIDKEH yKa3aTbk Noocy YacToT HECYLLLEero curHana u Bce napbl CMeLLeHuin
YacToTbl. [iNs Kaxaomn ua nap MoXeT BbiTb onpegeneH CBOW YHUKaMbHbIN
YaCTOTHbIN AManasoH U3MepeHus.

Ecnu ucnonesyetca metoq namepeHuin «llonoca paspeLLeHusi», To A COOTBETCTBY-
towwen MM MY namepsieTca nonHasi MOLLHOCTb OCHOBHOIO KaHana 1 60KoBbIX MOMOC.
Ecnu ucnonesyetca metoq namepeHuin «lonoca nHrerpaumm», Ha OCHoBe 3afaHHOMN
nonb3oBartenem nosnockl nponyckaHusa dpunbTpa MNY ana kaHana BeluUcnseTcs
nonoca UHTerpaLmm, KoTopas HAMHOTO yXXe, YeM MOofHas nofoca 4acToT kaHana.

B pamkax aToro nsmepeHusi BbIMMCNSETCS MOLLHOCTbL KaHarna nocpeacTBoMm
3a[laHHOro YMcna 3aMepoB C aBTOMaTUYECKON KOMMNEHcaumne nonockl NponyckaHns
dunetpa MY 1 Wwymosoro avanasoHa.

Ecnu BbibpaH Tnn namepeHus Total Pwr Ref (OnopHas nonHas MoOLWHOCTL),
pe3ynbTaTtbl 0oTobOpaxatoTcs B ABH Anst OTHOCUTENBHOM MOLLHOCTY M ABM

anst abcontoTHon molHocTu. Ecnn BbiOpaH Tun namepennst PSD Ref (OnopHas
NMOTHOCTb CNEKTParbHOM MOLLHOCTH), pe3yrnbTaThl 0TobpaxatoTcs B Ab

Onst OTHOCUTENbHON MOLLHOCTU U Abm/T'L, Ans abCconTHOM MOLLIHOCTM.
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OCHOBHblE NPUHLMMbI
MpyHUMNBI U3MEpPeHUsa nHTerpanbHor yHKUMKn pacnpegenenus (CCDF)

[MpnHUMNBI N3MepeHns nHTerpanbHon pyHkummn pacnpegeneduns (CCDF)

HasHayeHune

MHorue curHanbl ¢ LMdpoBOr MOAYNALMEN UMEIOT XapaKTEPUCTUKU LWyMma

BO BPEMEHHOM 1 YacToTHOM obnacTtu. 3To o3Ha4vaeT, 4To ByaeT nonesHowm
cTaTucTMyecKasi oueHka aTux curHanos. KpuBas uHTerpanbHOn OyHKLMM
pacnpegeneruns (CCDF) npepoctaBnsieT 0606LLEHHYI0 CTAaTUCTUKY O MOLLHOCTHU
curHana c umdgpoBor moaynsaumen. At rpadmkm MoryT BbiTb NONE3HbI AN
BbIYMCIEHUS KOHCTPYKTUBHBIX MApaMeTPOB Af1S CUCTEM LMdPOBON KOMMYHMKaLIMK.

CratnucTuka 0 MOLLHOCTK, Mony4YeHHas B pesynbtaTte namepernun CCDF, moxeT
3aBUCETb OT MHOXecCTBa pakTopoB. K HUM oTHOCATCA, Hanpumep, dunbTpauns

1 choopmaTt MOgynsALUMKN, CoOMeTaHNe HECKOMNbKNX CUrHaroB Ha pasHblX YacToTax,
KONNYECTBO aKTUBHbIX KOAOB 1 KOPPENAUnsa Mexay CMMBOMamMun pasHbiX KOAOB

B CMCTeMax C pacnpefeneHHblM crekTpoM. Bce aTu dakTopbl CBA3aHbl C NapameT-
pamun Moaynauum u curHana. Kpome Toro, Ha pesynbTaT U3MepeHun BNusIoT
BHeLUHMe haKTopbl, TakNe Kak KOMMPEeCcCcHs curHana u paclumpeHne HermMHENHbIX
KOMMNOHEHTOB, UCKaXXeHNe rpynnoBOro BpEMEHU 3aAepKku Npy ounsTpaumm un
ynpasreHne MOLHOCTbIO B UHTEpBane HabnoaeHuin.

Kpueble CCDF MoryT nomMo4yb BaM BO MHOTUX CUTYaLUAX:
— Y7106l ONpeaenuTb TpeboBaHusa k rabaputam npu paspaboTke KOMMOHEHTOB.

— Y1006l NOATBEPANTL CTATUCTUKY MOLLHOCTW OJ1S1 ONpeAeneHHoro curHana
unu ctumyna. Kpussle CCDF no3BonsaT npoBepuUTb aeKBaTHOCTb CUrHana
CTMMyna, NPefoCTaBMNEHHOrO APYrov KOMaHAon paspaboTyunkoB. Hanpumep,
pa3paboTtunkn PY-cuctem ¢ nomolbio kpmebix CCDF moryT y6eguTbcs, 4To
oTaen undpoBor 06paboTKkn CUrHaNoB NpeaocTaBnsAeT peanMcTUYHbIE AaHHble
O curHane.

— Y7106k NPOBEPUTHL NPABUNBHOCTL KOHCTPYKLMM KOMIOHEHTa U yCTpaHuTb
Hernonagku, BO3HMKaloLne B CUCTEME UMW NOACUCTEME, Bbl MOXETE BbIMNOMHUTL
namepeHuns CCDF B HECKOMbKMX TOUYKax 3TON cucTeMbl. Hanpumep, ecnm koad-
duumeHT ACLR nepegaTtymka CnvwKOM BbICOK, Bbl MOXeTe NPOBECTM u3mepe-
Husit CCDF Ha Bxoge v Bbixoge PA. Ecnun PA ckoHCTpynpoBaH npaBubHoO, 3Tu
KpuBble coBrnagyT. Ecnu PA BHocuT komnpeccuto curHana, To PAR anst atoro
curHana OyaeT HUXe Ha Bbixoge n3 PA.

MeTtoa namepeHusa

B ctratuctuke mowwHocty aAng kpusbix CCDF yynTbiBaeTCs MrHOBEHHOE 3HaYeHue
MOLLHOCTU ormbatoLLent, KoTopasi BbIMUCIIAETCS CNeaYLWNM ypaBHEHNEM:

P =(l2+ Q2)/Zo

(roe | n Q — kBagpaTypHble KOMMOHEHTBI HANPSXKEeHWS B curHane, a Zo —
BOITHOBOE COMPOTUBIIEHNE).

Kpneasi CCDF onpegensieTcst Tem, CKONbKO BPEMEHW KpMBas CUrHamna npoBoguT
B AManasoHe He HWXe 3a4aHHOro YPOBHS MOLLHOCTU. NpoueHTHas OoNsA BpeMEHM,
Korfa curHarn nmeeTt MOLLHOCTb He HUXKe 3a[jlaHHOro YpPOBHS, onpeaenseT Bepo-
ATHOCTb 3TOrO KOHKPETHOTO YPOBHSI MOLLHOCTU. YTOObI BLINOMHUTL CTaTUCTMYEC-
kne namepenus CCDF, npubop npumeHseT ungpoByto 00paboTKy curHana ans
3amepa BXOOHOro curHarna B nosioce 4acToT KaHarna.
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Ha nonynorapudgpmunyeckom rpacmke otobpaxaroTcs: KpuBasi rayCCoOBCKOro
pacnpegeneHns Ans rayCCcoBCKOro LyMa B KaHare B Ka4yecTBe OMOPHON NIMHUK
CCDF, onpegensemas nonb3oBaTenem ornopHas Kpyeasi u KpuBas TEKYLLUX
namepeHunii. Ecnu kpueas TekyLmx U3MepeHnin oKaxxeTca Bblille, YeM NOoNb30-
BaTeNnbCkas ONnopHas KpuBasl, 3Ha4YUT BO BXOASLLEM CUrHan npucyTcTByeT bornee
BbICOKO€ COOTHOLLIEHNE MUKOBOW MOLLHOCTU K CPEAHEN MOLLHOCTW.
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OCHOBHbIE MPUHLMMEI
MpyHUMNBI N3MEPEHNS UCKaXkeHUI TpeTbero nopsigka (TOIl)

[MpUHUMNBI N3MEePEHUs NCKaxkeHun TpeTbero nopsagka (TOl)

HasHayeHune

M3mepeHuns ABYXTOHAmNbHbIX MUHTEPMOAYNALNOHHBLIX UCKAXXEHUN TPETLErO
nopsiika — pacnpoCTPaHeHHbI METOA B CUCTEMAX CBA3U U TENEKOMMYHUKaLUNA.
Korga B HeMMHENHON cucTeMe NpUCYTCTBYET ABa CUrHarna, OHM HaunHaT
B3aMMOAENCTBOBATL M CO34A0T PacnofioXXeHHble ONNM3KO K UCXOAHbIM CUrHanam
WHTEPMOAYNALNOHHbBIE UCKaXEHUS TpeTbero nopsaka. NogobHble nckaxeHus
reHepMpYTCA TakKMMU COCTaBHbIMW YacTSIMU CUCTEMbI CBSI3U, KaK YCUNUTENn
N cMmecuTenu.

M3mepeHunsa uckaxeHunn tpetbero nopsgka (TOI) obecneunBaloT ogHOKNABULLIHbIE
N3MEepPEHNst NCKaXXEHU TpeTbero nopsiaka ABYXTOHANbHOro curHana. Ecnm 6aso-
Bble TOHbl pasgeneHsbl Yactoton Df, nHTepmoaynsaunoHHbIe cocTaBnstoLwme
TpeTbero nopsaka dyayT nposiBNATLCA kak curHanbl Ha Df Bbilwe 6onee BbICOKOro
TOoHa 1 Ha Df Hxe 6onee HU3koro ToHa. MNpu yBenuyeHnn amnNuTyabl ABYXTO-
HanbHOro curHana amnnuMTyga MHTePMOAYNALMOHHBIX COCTaBMSAOLNX TPETLErO
nopsiAKa noBblLLIAeTcs B Tpu pa3a ObicTpee.

MepexBaT cocTaBnswWMX TpeTbero nopsaka (TOl) — aTo BbluMCnsiemasn Benu-
YMHa, KoTopasi OLleHVBaET aMNNUTyay AN TEOPEeTUYECKOro cryyas, Npy KOTOPOM
aMnnUTyaa UHTEPMOAYNSLIMOHHBLIX COCTaBMSALMX TPETLENO NopsiAKa NOBbICUTCS
[0 YPOBHSI aMnNnuTyabl 6a30BbIX TOHOB. Ha pearbHbIX YCTPOWCTBAX TaKol ypo-
BE€Hb MOLLHOCTM HUKOrda He JocTuraeTcs, Ho uaMepenust TOI ctanu nonesHoun
OLIEHKOW A5 CpaBHEHWS NTMHEMHOCTU pearibHbIX YCTPOWCTB.
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MeTton namepeHund

NamepeHuns nckaxxeHui Tpetbero nopsgka (TOI) HaumMHaTCS CO CBUNUMPOBaHWS,
ANsi KOTOPOro UCMNOMb3YIOTCHA TEKYLLME HACTPOWKN LEHTPanbHON YacToTkl 1 Ava-
nasoHa. B npouecce ceunmpoBaHuns BbIGMPaTCa ABa CaMblX BbICOKMX NUKa

Ha YacToTe BEPXHErO N HUXHEro ToHa — Frux.M Feepx. 3aTeM BbluMcnsioTCs
4YaCTOTbl MIHTEPMOAYNALMOHHBLIX COCTaBMSAIOLWMX TPETLErO Nopsaka cneayowmum
obpaszom:

Ihnx.= 2Fnnx.- Feepx.lsepx. = 2Fsepx. - Frmk.

3aTem n3MepsieTcsi MOLLIHOCTb Ha BCEX YeThlpex yacToTax (ecnv o6e 4yacToThl
NHTEPMOAYNSALMOHHBIX COCTaBMSOLMX NoNaaatoT B AMana3oH N3MepeHUN).

Touka nepece4vyeHna TpeTbero nopaaka onpenendaeTcd cnegyrowmnm o6pa30M (BCG
BE€JIMYNHbI BblpaXeHbl B D,BM)Z

P P
J— Upper __ _ LoweriIntermod
TOILoweT - 2 + PLower 2
J— PLower PU;Qgermtermod
TOIUppeT - + PUppeT - 2

JenbTa cocTaBnsALMX TPETbEro nopsaka onpegensercs cneayowmm obpasomM
(BCE BENUYMHbLI BblpaXeHbl B AbM):

A —p 2 X PLower + PUpper
Lower — I Lowerintermod — 3

A —p 2 X PUpper + PLower
Upper — T Upperlntermod — 3

BoluncnsoTtca oba s3HaveHus, a pesynstatom TOl ob6baBnseTca xygwee
13 OBYX U3MEpEeHnNi.

CyuwecTtByeT ABa nogxoga k cbopy nsameputenbHbIX AaHHbIX. [epBbii Nogxoa
npeacTaBnsieT cobor NPOCToN MeTo, C UCMONb30BaHMEM OAMHOYHOIO CBUMUNPO-
BaHMs. ATOT MeTof obecneunBaeT camoe ObicTpoe NpUBNMKEHHOE N3MepeHne

N cCaMyto BbICOKYH NPUMEHUMOCTb pe3ynbTaToB. ([uana3oH gormkeH ObiTb gocTa-
TOYHO LUMPOKUM, YTOObI BKMKOYATbL YACTOTbl HUXKHEW U BEPXHEN MHTEpMOAYNALN-
OHHbIX COCTaBISAIOLLNX).

BTtopoit nogxoa go6aenseT uaMepeHust B HyneBoM AnanasoHe (0bbl4HO ¢ Gonee
HW3KOW MOJOCOi paspeLleHuns) Ans YacToT MHTEPMOAYNALMOHHBLIX COCTaBMSAOLLMX.
MockonbKy 6onbLUY0 YacTb BpeMeHu c6ope AaHHbIX BbINOMHAETCA Ha OCHOBHbIX
YyacToTax, 3TOT MeToA No3BornsieT 6onee TOYHO U3MEePUTb CUrHarmbl MHTepMoay-
NALNOHHbBIX UCKaXKEHWIA C Marnoi MOLLIHOCTbIO.
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OCHOBHbIE MPUHLMMEI
MpuvHLMNbBI U3MEPEHUIA TAPMOHUK

[MpUHUUNBI N3MEPEHUIN rapMOHNK

Has3HayeHune

N3mepeHunsa rapMOHUK obecneunsaloT NpPocTble (OAHOKNaBULLIHbIE) M3MEPEHUS
rapMoOHUK onpeaeneHHoON HeCyLLen YacToTbl.

B kaxxgom uukne npubop 6yaet npon3BOANTbL U3MEPEHNS B HYNEBOM AMana3oHe
Ha OCHOBHOM YacTOTE N YacToTe KaXaon rapMoHuKn. Ha ocHoBe aTomn
MHdOpPMaLUKM OH paccunTaeT U cooOLWNT AaHHble B ABH ANS KaXaon rapMOHUKN,
a TaKke obLlee rapMoOHMNYECKOE NCKaXKeHMe.

B 6onbLlUMHCTBE CriyqyaeB 3TOT NOAX0 ABMSETCs JOCTAaTOuHbIM. Ecnn xe HyxeH
bonee crneumanM3MpoBaHHbIN aHann3 rapMOHUYECKUX NCKaXXEHWI, Hanpuvep,
N3MepEHNsI TaPMOHUK YCUIUTENS OMOPHOM YacTOThbl NPU OLIEHKE HECYLLEro
curHana, nonb3oBaTernb MOXeT OTAENbHO yKasaTb NapaMeTpbl 4S8 KaxXaoro
N3MepPEHNST TaPMOHMUK.

MeTtoa namepeHumn

MepBoe [MepBoe cBMNMpoOBaHME NPU N3MEPEHNM FTAPMOHUK NCMONb3YeTCs
CBUMMpPOBaHNe ANsi HAaxX0XOEeHMS OCHOBHOMN 4acTOThbl U MOSOCHI YacToT.

WHnumnaums MepBoe cBMNMpoBaHME He UCMONb3YeTCs, ecnun BkNtodeHa Range Table
nepeoro (Tabnuua anana3oHoB), NGO ecny Bce NapameTpbl HAXO4ATCH
CBUMMPOBAHNS B py4HOM pexume. OHO UCMOMb3yeTcs TONBKO B TOM Cryvae, ecnm

OOMH U3 creayloLwwmnx napaMeTpoB HAXOAUTCS B PEXMME CHUTbIBAHWS:
— OcHoBHas 4yacTtoTa

— [lonoca paspelueHus

Ecnu oguH 13 BbileHa3BaHHbLIX NapaMeTpoB HAXOAMUTCS B pEXUME
CUYNTBIBAHUSI, NEPBOE CBUMMPOBAHNE NPOUCXOAMT B Niobom u3 crieqy-
IOLLMX CryYaes:

— [Mpwv nepBoM BXxofe B PEXUM U3MEPEHMSI
— TMocne c6poca HacTpoek

— Korga nsmeHeHnue napamMeTpa Bbi3blBaeT ﬂOBTOprIIZ cTapT
NU3MepeHna B pexxmmMme HenpepbiBHOro CBUNMpoBaHNA

— I'Ipw 3anycke cBunmpoBaHund norib3oBaTerieM.

[HevicTBre nepBoro Ecnu ans oCHOBHOWM 4acTOTbI BbiOpaH peXmnm cYUTbIBAHWUS, NepBoe

CBMNNPOBaHUS CBUMMPOBaHWE ycTaHaBNMBaeT Anis 6a30BO YacTOTbl 3HAYEHNE MaKCH-
ManbHOW aMnnNuTyasl curHana B ananasoHe ot 10 MMy, oo cepeauHbl
YaCcTOTHOWM NONoCkl aHanM3aTopa cnekTpa. [ns nony4eHnst XopoLumnx
N3MepPEHU OCHOBHOW YacTOThbl UCMOMNb3yTe MacluTabupoBaHve
AvanasoHa (U CHETYMK YacToThl).

Ecnu ans nonockl nponyckaHus gunstpa N4 yctaHoBReH pexnm
CUMTbIBaHUSA, NEPBOE CBUMMPOBAHME yCTaHaBnNMBaeT AN NOonockl
nponyckaHua cpunetpa MY 3Ha4YeHne MMHMManbHOW SOCTYNHOW NOSOCHI
nponyckaHus cdouneTtpa MY, koTopas B 3,5 pasa npesbilaeT nosocy,
3aHuMaemMyo 99% MOLLHOCTU curHana, Ho He meHee 30 M.

Mo ymonyaHuio nonoca BMaeomnbTpa u Bpems CBUNMPOBaHNS
CBSI3bIBAOTCHA C 3TUMW NapameTpamu. Takke No yMOn4aHuio Bce
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napameTpbl rapMOHUKN CBA3bIBAOTCA C OCHOBHbIMU NapamMeTpaMu.

ABToMaTu4yecku yctaHoBrneHHas MM ®MY He moxeT 6bITb MeHbLue 30 L,
HO Npu 3TOM He 3abyabTe 3admkcnpoBaTb PaKTUYECKN N3MEPEHHOE
3Ha4veHue M OMNY. Mpu ymHoxkeHun M1 GIMY gna BTopon u nocnegyoLmx
rapMOHWK UCMONb3YNTe MakCUMarbHYIO U3 ABYX BENUYMH: pacyeTHOe
3HayeHue 1 30 Ny,

Hanpumep, npeanonoxum, 4to pacdeT 3aHnmaemomn nonockl gan gna Ml
OrNY 3HaveHue 12 My. Anga ocHosHon MM ®MNY GyaeTt ycTaHOBNEHO 3HaYeHne
30 'u, n gna M erYy stopon rapmorHnkn — 30 u. Ecnu xxe pacyeTtHas M1
OrNY gnsa TpeTben U NocneaywWwmx rapMoH1K OyaeT npeBbillaTh 3HaYeHne
30 Iy, ons u3mMepeHnst ATUX rapMOHNK HYXXKHO MCMOSb30BaTb UMEHHO
pacyeTHOe 3Ha4yeHue.

OOGbIYHO M3MEPEHHbIE CUTHarbl BCerga KpaTHbl OCHOBHOMY CUrHany,

€CInn UCnorb3yeTcsl Nofioca NponycKkaHusi, KpaTHasi Noioce NPONyCcKaHus
dunbTpa MY ocHoBHOro curHana. [nst MakcMMmanbHOM CKOPOCTU U TOYHOC-
TV BCE M3MEPEHMS FapMOHWK BhINOMHAIOTCS B HyrieBoM guanasoHe. YToobl
N3MEHMWTb HACTPOWMKN ANst UBMEPEHUIA OTAENbHbIX FAPMOHMUK, BKITHOYUTE
Range Table (Tabnuuy AMana3oHOB) 1 HACTPONTE NapaMeTpbl B 3TON
Tabnuue.
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OcHoBHbIE NpUHUMNDbI
MpuYHUMNBI U3MEPEHMS B pEXUME CBUNUPOBAHMWS MO CMUCKY

rlpI/IHLI,I/II'IbI N3MepeHns B pexmme CBUNMMpoBaHMA rno CrincKy

HasHayeHune
CBI/II'II/IpOBaHI/Ie no CI'II/ICKy ABNAeTCA He3aBUCUMbIM U3MEPEHNEM B pexnme

aHanmsartopa cnekrtpa.

3710 n3MmepeHune gOoCTynHoO TOJIbKO B yaaliEHHOM peXnmMe. OHo pa3pa60TaHo TOJTbKO
Ans Toro, 4tobbl 0b6ecneunTb MaKCumMaribHy0 Npon3BognTESNIbHOCTb TECTUPOBAHUA.
OHo obecneynBaeT nonb3oBaTensam 6bICprIl7I crnocob yaaneHHO n3BJiekaTb
3Ha4YeHna aMmnnnTyabl ANA HECKOJIbKUX OETEKTOPOB Ha M3BECTHOM YacToTe.

CBun1poBaHve No Cnvcky No3BonsieT NporpaMMmUCTy HaCTPOUTL aHanmaaTop

Ha BbINOMHEHNE onpeeneHHOro Cnmcka OAHOTOYEYHbIX n3mepeHnid. Ecnn cnncok
COo37laH 3apaHee, aHanM3aTop MOXET NooYepeaHON BbINOMHUTL BCE U3MEPEHUS
13 3TOro Cr1cKa, ¥ Bam He NpuAeTCst 3aHOBO HacTpavBaTb ero Afsi KaXaoro cre-
Ayrouero wara. 370 CHKaeT Harpysky Ha BXoAbl 1 BbIXOAbl, @ TaKkKe yCTpaHsieT
nuwHum Tpaduk. Bce namepenns BeINOMHAIOTCHA B HyNneBon nonoce ob3opa.

OTa hyHKLMA co3gaHa ans TeX KIMEHTOB, KOTOPbIM BaXXHO MOCTOSIHHO CHUXaTb
pacxodbl Ha TECTUPOBaHUE MNpu KPYNHOCEpPUNHOM NponsBoacTee. Bbicokas npo-
NnyckHas CNocobHOCTb TECTMPOBAHMS 0O3HAYaeT, YTo nNpu paspaboTke yaobCTBO
nHTepdenca ObINo YaCcTUYHO NPUHECEHO B XepTBY CKOpocTU. KonnyecTtso
coobueHun o6 owmnbkax, cnoxHocTb komang SCPI n coeanHeHne pasHbix
KOMMOHEHTOB CBOAATCS K MUHUMYMY. [1pegnonaraetcs, 4To Nofb3oBaTeny MMeoT
HeoOX0AMMYIO KBanMUKaLMo U CTPOrO CNeayT pekoMeHaaumsm, cogepxalimmcs
B «CnpaBoyHOM nHopmaunm Ans nonb3oBaTenemn n NnporpaMMmcToBY.
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