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Mpeauncrnosue

[peaucnosue

B HacTosiLyeM pykOBOACTBE MO 3KCMIyaTaLumn cogepxatcs obyJarowme npumepbl MCNONb30BaHNS aHanM3aTopoB CreKTpa B
peanbHoM Maclutabe Bpemerm cepuin SPECMON3 n SPECMONG ans uamepeHnuii B pasnuyHbIX NpuknagHbix 0bnacrsx.
lMpopaboTaTh 3TW NpUMepsbl Ha CBOEM Npubope Bbl MOXeTe NMBO MCMOMNb3ys HAXOASLLMECS HA XKECTKOM AUCKE TUMOBbIE
harinbl gaHHbIX, MMBO NPUHUMAs peanbHbIA CUrHan — no CBOEMy YCMOTPEHUKD. B cnyyae ucnonb3oBaHWs cOBCTBEHHOTO
curHana HeobxoamMmo nepeHacTpouTb Npubop, YTobb! ero KOHUrypaLmus COOTBETCTBOBANa napameTpam NPUHUMaEMOro
curHana.

TTPUMEYAHUE. [ns ebinonHeHus ecex 3aday, npednazaeMbix 8 Hacmoswem pykogodcmse no akcniyamayuu, MOXHO
Ucnonb3osamb Mbillib, Kiiaguamypy U CEHCOPHBIL 3KkpaH. Kpome moeo, dnist cokpawieHus Yucna onepayuli npu 8bINOIHEHUU
HeKomopbIx 3a0ay MOXHO UCNO/b308amb PyyYKU yNPagieHUs U KHONKU Ha nepedHeli naHesnu aHanu3amopa.
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[MpumereHune 1. N3mepeHne CTaHAApTHOMO CrnekTpa

MpumeHeHue 1. U3mepeHne cTaHAAPTHOrO CrNeKTpa

AHannsaTop MOXHO MCNONb30BaTh Kak CTAHAAPTHbIA aHanM3aTop cnekTpa. B criegylolem npuMepe 4EMOHCTPUPYHTCS
OCHOBHblE (hyHKLIMW YaCTOTbI M AMANa3oHa YacToT M NOKA3aHo, Kak MpOuU3BOAUTL M3MEPEHUS aMNIUTYabl U YacToThbl C
1CMONb30BaHNEM MapKEPOB.

1. HaxmuTe Ha nepeaHen naHenn KHomky — L
Preset (npeaBaputensHas ycTaHoBka), ,, -
4706bI YCTAHOBUTH B NPUEOPE HACTPOIKN |
Mo YMOMYaHMIO. )
= O
2834-066
B nocregytoLLmx nyHKTax Npou3BOAMTCS
COOTBETCTBYIOLLAsA YCTaHOBKa napamMeTpoB
M3MepeHUst Ans CTaHOaPTHOrO cUrHana.
2. LLlenKHMTe Freq (L\llaCTOTa) B CTpOKE File  “iew  Run leplay  Markers  Setup Tools  Window  Help
MEHIO NPUIOXEHWUA 11 BBEANTE 3HAYEHNe _ e —_—
2 GHz (F; Mu) A B P & T = 5 A | Frequency: Reflewv: 0,00 dBrm
b I
2 [Ty — 370 YacToTa 3anncaHHoOro o

CUrHana, KoTopblIi HyxHo OyaeT Bbi3BaTh
B AanbHeiwem. Beegute 3aTto 3HayeHue
npW NOMOLLM BCMIOMOraTesIbHOMN
KnaBuaTypbl NepeaHen naHenum unm
noakntoyeHHon yepes nopt USB
BHELLHeN Knasuarypbl.

3. Haxmute 3Havok Settings (HacTpoiku) B

. File  View  Run  Reg
CTPOKE MEHIO MPUMOXEHWA.

B o (& T
4. YcraHosute gnanasoH 1 MHz (1 MIu) » Span: IR

B UTOrOBOM HWXHEN NaHenu aKpaHa
Spectrum Settings (HacTpoiika
crnekTpa).

UTobbl HaTW 3N1eMeHT 3kpaHa Span
(ouanasoH), npoBepbTe, BbibpaHa N
Bknagka Freq & Span (vactota &
[NanasoH).
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MpumeHeHune 1. Vi3mepeHue cTaHgapTHOrO cnekTpa

5. BbiBepute nyHkTbl MeHio File > Recall . :
(cbaiin > BbI3BaT). File | Wiew Run PReplay Mar
BbI3bIBaeMblil (halirn — 370 3anucaHHlit | Recall... Ltrl+0

paHee haiin faHHbIX. OH uMuTUpyeT
nogayy peanbHoro curHana,
HeobX0AMMOro Ans LeMOHCTpaLmm
[aHHOro npumepa.

6. MepenguTe B katanor C:/SPECMON
Files/SampleDataRecords. File name: FMDemoltig - [Acq data with setup (TIQ) (*:tic v]

Boibepute Acq data with setup (TIQ) [ Open ] I Cancel I
(maHHble perncTpaLmmn ¢ HaCTPOIKON
(TIQ)) B None KOHTEKCTHOTO CrIMCKa.

Beibepute cbaiin FMDemo.tiq B none
File name (ums daina).

HaxmuTe kHonky Open (OTKpbITh).
pEn

TTPUMEYAHUE. Bmecmo cmaHdapmHo20
haiina 0aHHbIX MOXHO UCNhO/b308aMmb
8bI6paHHbIL Ha C80E YCMOMPEHUE PearnbHb I
cueHan; cnedyem nepesanycmume npubop,
ymobbi obecneyums coomsemcmeaue e20
KOHGbueypayuu napamempam 8b16paHHO20
CcueHana.

7. B ananorosom okHe Recall Acquisition
Data (BbI38aTb JaHHbIe pervcTpaLyy) Recall Acquisition Data = =R ==
Bbi6epyTe napameTp Data only (Torbko

AaHHble) 1 HaxmuTe kHomky OK. @ Data and setup

Ecnun paHee Bbinu 3anucaHbl w
HacTpolika, 1 [aHHble, TO MOXHO ) Data orly
BbI3BaTb OOHOBPEMEHHO M HACTPOWKY, U
AaHHble, Bbibpae napameTp Data and

setup (aHHbIE M HacTpouka). Ok
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[MpumereHune 1. N3mepeHne CTaHAApTHOMO CrnekTpa

Ha 9KpaHe [0/mKHa noABUTbLCA
CTaHOapTHaA ocuunnorpamma.

TPUMEYAHUE. [ns usmepeHus makux
napamempos, KaK epems, Yacmoma u
MOWHOCMb, NOME3HO UCNOSb308amb
Mapkepa!.

8. YroObl oTOGpasnTb naHenb . File
WHCTPYMEHTOB MapKepa B HWXHEI
4acTu aKpaHa, HaxmuTe 3Ha4yok Markers
(Mapkepbl) B CTPOKe MPUIOXEHWA.

OTO MOXHO Cienath NPY NOMOLLM MbILLK,
HaXaTus NanbLeM Ha 3KpaH UIn KHOMKM
Peak (nvk) MapkepoB nepeaHeil naHenu.

9. Haxmute kHonky Peak (nuk) Ha e
WTOTOBOIN MaHEeN! UHCTPYMEHTOB | Peak
MapKepa B HWKHEN YacTi aucnres.

Wiew

MpuBop ycTaHaBNMBaeT Mapkep Ha

CcamMoM BbICOKOM Muke cnektpa. OH MR -1.44 dBm

oToGpaxaeT pesynbTaT U3MepeHus Npu 2GHz

NOMOLLM Mapkepa B BEpPXHeN NeBon
YacTu gucnnes.

lMepBomy mapkepy HasHavaetcs
noeHTndukatop MR, ykasbiBatowwmin Ha
TO, 4YTO 3TOT MapKep SBMSETCS ONOPHbIM.

10. HaxmuTe kHonky Define (onpegenuts)

NaHenu Mapkepos B HIKHEN NeBol Markers
yacTi aucnnes.

CrangapTHble npumepbl npumeHeHns SPECMON3 n SPECMONG
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MpumeHeHune 1. Vi3mepeHue cTaHgapTHOrO cnekTpa

MosBuTCA NaHens ynpasneHus Define

Markers (onpegenTb Mapkepbi). Define Markers Marker Properties | Define Peaks
11. HaxwmuTe kHonky Add (go6asuT). Reference

Mosepx mapkepa MR 1 Ha LieHTpanbHoN

4acToTe NnosiBNsIETCS POMBOBUAHBIN Add Marker: MR

mapkep M1. 370 Mapkep npupaLleHus. attach to: -

YeThipe Mapkepa npupatieHns, M1, S (in celacted lTrE":E 1 'J

M2, M3 n M4, namepsiot amnantyay u | display )

4acToTy No OTHOLLEHWHO K Mapkepy MR. ——

Takke MOXHO HA3HAYUTL MapKepb! All Off

onpegeneHHbIM ocuunnorpammam u
nogobpatb Nopor 4n1s nuka.

12. Tpu nomoLu nanbLa um Mbilu " S A
nepemecTuTe Mapkep Ha crieayoLLmit M1 MR
MWK cUrHana. \ |:> M1
TaKke 3T0 MOXHO cenatb npu NOMOLLM &
PYYKM YNpaBeHUs UK KNaBuLLIK CO
CTpernkoil Ha nepeaHe naHenu. ns 2550002

3TOr0 NepenaaiiTe ynpaeneHue Mapkepy,
KOCHYBLUWCb NAHENM UHCTPYMEHTOB
Mapkepa B HUXHeW YacTy akpaHa.

lMokasaHusi, oTobpaxaemble B BEPXHEN

NpaBoil YacTh 3KpaHa, NPeACTaBAsIoT ’2“‘&}6211 gazdﬂm AM1: -19.63 dB

coboi pasHuLy Mexay OMOpHbIM
mapkepoM MR v Mapkepom npupaLieHns
M1 ons 4actoTbl 1 amnnUTYAbI.

lMokasaHust B BepXHel NneBon
4acTu 3KpaHa NpeacTaBnAlT
coboi abcontoTHbIE 3HAYEHUS ATUX

napameTpos Ans mapkepa M1. = I
it

100 kHz
N

2590-001
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[MpumereHune 1. N3mepeHne CTaHAApTHOMO CrnekTpa

[o cvx nop ncnonb3oBanucb Mapkepbl 4ns
M3MEPEHUIA B ABYX TOYKAX OAHOM U TON e
KPUBOM.

OpnHaKo MOXHO Takxke MCMoMnb30BaTh
MapKepbl AN U3MEPEHUs pasHuLbl | * | | L | | + | | 4 |
napameTpoB MeXay APYTvMI TouKamu. JTo
MOXHO A1enaTb, UCMOMb3ys KNaBuLLIM CO
CTpenkami BBEpX, BHI3, BMPaBO 1 BNEBO.
Mapkepbl MOXHO TaKkke nepeTackusaTb C
MOMOLLIO MbILLIY.

Kpome Toro, Mapkepbl MOXHO NepemelLaTb
BpALLEHMEM pydKi YrpaBNeHns Ha
nepeqHeil NaHenm UM HaxaTueM KrasuLl
CO CTpenkamy.
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[MpumeHeHme 2. MaMepeHne HanpsKeHHOCTY NoMs B kaHare 1 MOLHOCTU B CMEXHOM KaHane

[MpumeHeHue 2. U3mepeHne HanpsXKEHHOCTM NONSA B KaHane u
MOLUHOCTHN B CMEXHOM KaHane

AHaJ'IVI3aT0pr MOTYT UCNONb30BaTbCA ANA N3MEPEHUA MOLLHOCTU B KaHane, HanpAXXeHHOCTU Nond, MOLWHOCTN CMEXHOro
KaHalna ¥ MOLLHOCTWU MHOro4acTOTHOro KaHana. HaCTOﬂLLlee npunoxexHne OeMOHCTpUpyeT HaCTpOI;IKI/I, ncnonb3yemble Ana

U3MEPEHNA MOLLHOCTW B KaHane n HanpsXeHHOCTN nonsd.

1. HaxmuTe Ha nepefHeit NaHenm KHOMKy
Preset (npeaBaputenbHas ycraHoBKa),
4T06bI YCTAHOBUTL B MPMOOPE HACTPOMKH
Mo YMOMYaHuIo.

YcTaHoBMUTE NapameTpbl U3MepeHus ans
CTaHOAPTHOTO CUrHana.

2. 3apawnte napametpy Freq (yacTota)
3Hayenme 1.5 GHz (1,5 Mw).

3. Haxmure 3Havok Displays (3kpaHbl)
B CTpoke npunoxeHuin. OTkpoeTcs
akpaH Channel Power/STR and ACPR
(MoLLHOCTb KaHana / HanpsKeHHOCTb
nons 1 NOMEXO3ALLMLLEHHOCTb MO
cmexHomy kaHany (ACPR)).

Kak BapuaHT HaxmuTe kHonky Displays
(9KpaHbl) Ha nepeaHen naHenu.

i

)

) a

(o)

Replay  Markers  Setup  Tools  Wind
¥ I I

2834067

Frequency: ?
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[MpuMeHeHme 2. MaMepeHue HanpsKeHHOCTH NOMS B KaHamne 1 MOLWHOCTM B CMEXHOM KaHane

4. Boibepute nanky RF Measurements i .
(PY-namepenuts). H Select Displays

Choose any combination belos

Falders:

General Signal Wiewing
&nalog Modulation
GP Digital Modulation

RF Measurernents
OFDM Analysis
Pulsed RF

sudio Analysis

5. [IBOWHBIM LLENYKOM MbILIK UMK

nepeTackuBaHueM nepemectuTe Folders: Available displays:
3Ha4yok Channel Pwr/STR & ACPR General Signal Viewing
(MOWHOCTb KaHara / HanpPSKEHHOCTb Analog Modulation

MoNst M NOMEX03aLLMULLEHHOCTb N0 |"3"" ccoF T
cmexHomy kaHany (ACPR)) u3 obnactu . & 5t h

! : OFDM Analysis SELAL
Available displays (goctynHble Puked RF
akpaHbl) B obnacTb Selected displays Audio Analysis m

(BblOpaHHbIE 3KPaHbI).

6. [1BOMHBLIM LLENYKOM MbILUM UK

Selected displays: Selected displays:
nepeTackMBaHWEM yaanuTe 3HauoK
Spectrum (cnextp) u3 obnacT
Selected displays (BbibpaHHble Chan Power Chan Power
9KpaHbl). & Strength & Strength

7. Haxmute kHonky OK.

8. Haxmure 3Havok Settings (HacTponku) B

CTPOKE MPUTIOKEHMNIA. File  View Run  Rer

== T

2634034
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[MpumeHeHme 2. MaMepeHne HanpsKeHHOCTY NoMs B kaHare 1 MOLHOCTU B CMEXHOM KaHane

9.

10.

1.

12.

13.

14.

15.

LWenkHuTe Bknagky Measurement
Params (napameTpbl U3aMepeHui).

[ns naHHoro npuMepa NPUMEHEHMS,
VCMONb3YHIOLLErO BbI3bIBAEMbIA U3
namsTu CurHan, 3HayeHue nons
Average (cpeaHee) MOXHO OCTaBUTb
paeHbiM Off (BbIKMIOYEHO).

Mpu ncnonb3oBaHUM peansHoro
CWrHana v ycpegHeHust B none
Average (cpegHee) HyXHo 6bino bl
BbIGpaTh 3HaueHue Frequency Domain
(omanasoH yacToT). 370 CTaHaapTHas
HacTpomka.

Onaxok Correct for Noise Floor
(YTOYHMTb MMHUMAMbHBIA YPOBEHD
Lyma) He ycTaHaenueanre.

YcraHosute B none Filter Parameter
(napameTp ¢unbTpa) 3HaveHue 0,35.

YcraHosute B none Chip Rate
(ckopocTb nepegayn anNeMeHToB
curHana) sHaverve 1 MHz (1 MIw).

CKOpoCTb Nepefiaym 3eMEHTOB CurHana
— 3T0 Moroca NPoNycKaHWs curHana.

Bbibepute Setup > Analysis (HacTpoiiku
> AHanus), 4tobbl OTKPbITL NaHeNb
yNpaBneHnst aHanuaom.

[ns napameTpa Time Zero Reference
(HyneBoe OMOpHOE 3HaueHWe BPEMEHM)
ycTaHoBuTE 3HaveHne Acquisition Start
(3anyck peructpauum).

[na napametpa Analysis Offset
(cmeLLeHVe aHanuaa) ycTaHoBUTE
3HaveHue 0.

LLlenkHuTe 3Ha4ok Settings (HacTpoikm),
4TOObI OTKPBITH MAHENb YNPaBNEHMUS
Settings (HacTpoku).

Chan Power & Freq & RBW| Measurement Params | Channels

Strength
Settings

Average: [fo vl

[“] correct for MNoise Floor

|
Defaults

Channel Fiter: |Root-raised Cosine

:] Fitter Parameter:  0.35
:] Chip Rate: 1 MHz
Analysis Analysis Time | Spectrum Time | Frequency | Units |

Analysis Offset: 49.600 us Auto Time Zero Reference:

Analysis Length: 99,360 us Auto

Actual:  99.360 us

Analysis Time | Spactrum Time | Frequency [ units |

Analysis Offset: 0.000 s [ Auto Time Zero Reference: |Acquisition Start  ~

Analysis Length: 99.360 us Auto

Actual  99.360 us

CrangaptHble npumepbl npumeHeHns SPECMON3 n SPECMONG



[MpuMeHeHme 2. MaMepeHue HanpsKeHHOCTH NOMS B KaHamne 1 MOLWHOCTM B CMEXHOM KaHane

16. WenkHute Bknagky Channels
(kaHanbl). Mcnonb3yinTe ee ans
onpeneneHus KaHanoB., B KOTOPbIX

| Freq & REW | Measurement Params | Channels |scale | Prefs |

[OIMKHbI NPOBOAMTLCS U3MEPEHUSI. Nurnber of adiacent pairs: 1
17. Onsa napametpa Number of adjacent
pairs (KONMYecTBO CMEXHbIX nap) Channel Bandwidth: 1,000 MHz
ycTaHoBuTe 3HaveHue 1. Tak npnbopy
3a[jaeTcs ycrnosue npoBeaeHus Channel Spacing;  2.000 MHz

n3MepeHusa B rMaBHOM KaHane 1 B 0AHOM
CMEXHOM KaHarne ¢ Kaxgon CTOPOHbI OT
Hero.

18. YcraHosuTe B none Channel Bandwidth
(nornoca nponyckaHus kaHana) 3HaveHue
1 MHz (1 MT'u)

19. YcraHosuTe B none Channel Spacing
(HTEpBan Mexay kaHanamu) 3HayeHue
2 MHz (2 MIu).

20. Boibepute nyHkTbl MeHto File > Recall . :
((baiin > Bbi3BaTh) Eile | Miew  Rum  Replay  Mar
OT0 HeobX0aMMO AN1s 3arpysKu | Recall... Ctrl+0

3anMcaHHoro paHee aina
3apernucTPUPOBaHHbIX AaHHbIX.

21. Mepenpaute B katanor C:/SPECMON
Files/SampleDataRecords.

BuiGepute Acq data with setup (TIQ) | Open | | cancel |
(DaHHbIE perncTpaLyum ¢ HaCTPOMKON
(TIQ)) kak TN uckomoro cpaina.

Bribepute chaitn ACPRDemo.tiq.

HaxmuTe kHonky Open (OTKpbITh).

File narne: ACPRDerno.tiq - I.chq data with setup (TIQ) (*tic 'J

CrangapTHble npumepbl npumeHeHns SPECMON3 n SPECMONG 9



[MpumeHeHme 2. MaMepeHne HanpsKeHHOCTY NoMs B kaHare 1 MOLHOCTU B CMEXHOM KaHane

10

22. Bbibepute napametp Data only (Tonbko
AaHHble) 1 HaxmuTe KHomky OK.

He Bbibupaiite napametp Data

and setup (naHHble 1 HacTpoiika),
MOCKOIbKY MpyW 3ToM BYayT 3arpyKeHbi
ynpaBnsoLme 3Ha4eHms, COXpPaHEHHbIe
BMECTE C Bbl3blBaeMbIM (paiiniom. OHu
3aMeHAT coO0I HACTPONKK, BBEAEHHbIE
BaMM Ha NpeSblayLLmX warax JaHHOro
npumepa paboTbl NPUNOXKEHNS.

23. lpocMoTpuTe pesynbTaThl.

B cpenHen yactu rpacuka
oTobpaxaeTcs abCconoTHOE 3HaYeHNe
MoLLHOCTU B KaHane. KoadhduumeHt
MOLLHOCTM BEPXHETO COCEHEr0 KaHana
oTobpaxaeTcs cnpaBa, a HUKHEro —
cnesa.

ObnacTamu ceporo LgeTa

BbIJENEHO MPOCTPAHCTBO MEXAY
kaHanamu. VamepeHne MOLWHOCTM

1 NOMEeX03aLLMLLEHHOCTM MO
cmexHomy kaHany (ACPR)
NPOU3BOANTCS aHan13aTopoMm B
npegenax onpegeneHHbIX KaHaros,
npeacTaBneHHbIX 061acTamMmn YepHOro
ugeTa.

»KenTas nonoca ¢ npaBoi CTOPOHbI
NoKa3blBaeT MHTEHCUBHOCTb CUrHana

WK HanpskeHHocTb nonsi. OHa
NOAHMMAETCS M OMyCKaeTCs B 3aBUCUMOCTH
OT MHTEHCWBHOCTYW CUTHana.

) il Recall Acquisition Dat

Data and setup

@ Data only

v 7] Audio Normal
< 0.00 dBm

o dBfdiv:
10.0 dB

LA1
-67.36 dB

-100.00 dBm

Autoscale| o Pos: 1.50000 GHz

UA1
-67.41 dB

o Scale:

Clear

5.16 MHz

Channel

Power (Main):

-1.58 dBm

Ch Offset
Al 2.000 MHz

Lower
-67.36 dB

Upper
-67.41 dB

CrangaptHble npumepbl npumeHeHns SPECMON3 n SPECMONG




MpumeHeHne 3. AHanu3 MoaynsaLum

[MpumeHeHune 3. AHanu3 moaynAuumn

Criegylowmin npuMep nokasbiBaeT, kak CMONb30BaTh aHanM3aTop C yCTaHOBNEHHOW onuumeit 21 ans gemogynsauum
curHana QPSK (kBagpaTtypHas ha3oBas MOgynALuMs) W Kak aHanu3npoBaThb CUrHanm B HeCkonbkux obnactsx. Mpubop
OyneT ucnonb3oBaTbCs ANS:

B nemopynsumm curdana QPSK (ksagpatypHas asoBas Mogynsuus) ¢ Lenbio 0TobpaxeHus auarpammel B BUAE
«CO3BE3ANNY;

®  p3mepeHns BenuuMHbI BekTopa owmbok (EVM — Error Vector Magnitude) u apyrMx 0CHOBHbIX NOKa3aTeneii npy NoMoLy
3KpaHa kavecTBa curHana (Signal Quality);

E  npocmoTpa U3MeHeHus dpa3b| ChrHana Bo BPEMEHU;

B eMOHCTpaLmMK C NOMOLLbI0 MAPKEPOB KOPPENALM pesyrbTaTos Ha aKpaHe C TabnuLeit CUMBOMOB, Ha akpaHe Tvna
«CO3BE3AMe» U Ha AKpaHe, 0ToBpaXxaloLLEM 3aBUCUMOCTb (asbl OT BPEMEHMU.

TTPUMEYAHUE. Cnedyrouwue npumepbl ocHoBaHb! Ha ghaline ¢ daHHbIMU 8b160pku QPSK. lNpu Heobxodumocmu MOXHO
3agpy3ums ¢halin daHHbIX ebibopku QPSK (QPSKDemo.tig), ymobbi 8occo3damb smank|, UCNOb308aHHbIE 8 3MOM
npunoxeHuu. Hacmpolku cueHana 8 cnedyloujux npumepax 0CHosaHb! Ha Hacmpolikax cuegHana e ¢hatine ebibopku. [pu
UCnosb308aHUU peasTbHo20 CueHaa HacmpouKu Mo2ym omauYambCs.

CrangapTHble npumepbl npumeHeHns SPECMON3 n SPECMONG 11



lMpumeHeHre 3. AHanua MoaynsaLum

12

HlemopynupoBaHue curHana

1. HaxmuTe Ha nepeaHel naHenm KHomKy
Preset (npenBapuTenbHas ycTaHoBKa),
4T0ObI YCTAHOBUTB B NPUBOpPE HACTPOIIKM
Mo YMOMYaHuIo.

2. Hacrtpoitte npubop Ha yactoty
2,13 GHz (2,13 TTu) n ycTaHoBUTE
wHtepsan 20 MHz (20 Ml'y). 3tu
HaCTPOViKW COOTBETCTBYIOT CUrHany,
aHanuavpyemomy B AaHHOM npumMepe.

3. LWenkHute 3Hauok Displays (akpaHbl),
4TobbI OTKPLITb AManoroBoe okHO Select
Displays (Bbi60p 3KkpaHOB).

4. Bobibepute nanky General Signal Viewing
(0Buwuit npocmoTp curHana).

5. Bbibepute 3Ha4yok Time Overview
(BpemeHHow 0630p).

6. LenkHute kHonky Add (noGasutb),
YTOObI 1006aBUTL 3Ha4oK Time Overview
(BpemeHHoi 0630p) B cnncok Selected
Displays (BblOpaHHbIE 3KpaHbl).

—_J
Toueh Sersen
Presets
(o)
=

—

®

==

2834-066

File View Run Replay Markers Setup Tools Window Help & x
B3 & @[T % & [N Frequency: 19000 6H: Reflevi 0.00 dBm Bl | @ Replay - DRun -
2834002

B Sk D e

Folders:

Analog Modulation
GP Digital Modulation
RF Measurements

Audio Anabysis

Available displays:

Choose any combination below, or use an Application Preset, l

Application Presets, .. l

AMPL
Amplitude vs
Time

AF 10,

Aans

Selected displays:

Time

DPX

Frequency
ws Time

RF &0 ws Spectrogram  Spectrum

Phase vs
Time

Time
(5

Chan Power
and ACPR

Remove

Ok

| [

CrangaptHble npumepbl npumeHeHns SPECMON3 n SPECMONG
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MpumeHeHne 3. AHanu3 MoaynsaLum

7. Boibepute nanky GP Digital

. Select Displays EI@
Modulation (yHnBepcanbHas umdposas
MOHV””'—W'H)- Choose any combination below, or use an Application Preset, l Application Presets, .. ‘
8. Boibepute 3Havok EVM vs Time Folders: R displavs‘
(3@BMCMMOCTb BEMUYNHBI BEKTOPA Goneral Signal Viewing — —
OWMBOK OT BPEMEHM). Analog Mockizton
re o Constellation Deml:n_:l 2D EWM ws Time Eye Diagram
9. LWenkHute kHonky Add (noGaBuTb), OFDM Analysis ws Time
4T06bl JO6ABUTL 3HAYOK B CTIMCOK e s g
Selected Displays (BbIBpaHHbIe aKpaHbl). — :
Freq Dev ws Mag Error vs  Phase Error Signal
Time Time vs Time Quiality

10. MosTopuTe wWwark 8 n 9 ans 3Hauka

Constellation (cosse3gue), nocne ‘
yero Haxmute OK, uTo6bl 3aKpbITh Smbol  Trels
[IManoroBoe OKHO. Teoe Degam

Selected displays:

M @ add

Spectrum Time
Crvervien Remove

@ ) [

2834017

11. Beibepute nyHkTbl MeHto File > Recall . :
((baiin > BbI3BaTH). Eile | Miews  Rum  Replzy  Mlar
| Recall... Ctrl+0
12. MNepeigue B katanor C:/SPECMON . ] ; e — p—
Files/SampIeDataRecords File narne: QPsKDemotig IA q data with setup (TIQ) (%t J

BuiGepute Acq data with setup (TIQ) lesne] mmConcclees]
(DaHHbIE perncTpaLum ¢ HaCTPOMKON
(TIQ)) B KOHTEKCTHOM CMICKE.

Bribepute cpainn QPSKDemo.tiq B none
File name (ums daina).

HaxmuTe kHonky Open (0TKpbITh). B

AvanorooM okHe Recall Acquisition
Data (BbI3BaTb AaHHbIE perucTpaumm)

BbibepuTe napametp Data only (Tonbko

AaHHble) 1 HaxmuTe KHomky OK.

CrangapTHble npumepbl npumeHeHns SPECMON3 n SPECMONG 13



lMpumeHeHre 3. AHanua MoaynsaLum

Ha akpaHe MOXeT nosB1TLCA coobLLeHne
Data acquired from data simulator (aaHHble
MoCTynatT OT UMUTATOPA aHHbIX). 31O
3HAYNT, YTO NPOUCXOANT HE perncTpaLms
pearnbHbIX AaHHBIX, @ UCMOMb3yeTcs
CreHepMpPOBAHHBIN (hann JaHHbIX BbIOOPKY.

B kauyecTBe anbTepHaTUBbI MOXHO
CNONb30BaTh PeanbHbIi CUrHan

Mo CBOEMY YCMOTPEHWIO, [J1sl Yero
HY)XHO Nepe3anycTuTb Npubop, YToGbI
OH COOTBETCTBOBAN NapaMeTpam
PEr1CTPUPYEMOro CUrHana.

Ha yHuBepcarnbHbIx skpaHax LndpoBoil AeMOAYNSLMM COBMECTHO UCMOMb3YIOTCS OfHM U T€ Xe BULbI MOZYNSALMM U
3MEMEHTbI YNPaBNEHNs JOMONHUTENbHBIMI NapaMeTpaMu. ITU 3NEMEHTbI YNpaBneHUs OCTYMHbI Ha MaHeN yrpaBneHus

Settings (HacTpoiikn) Kaxzoro akpaHa.

13. Bblbepute akpaH EVM vs Time
(3aBMCMMOCTb OLIEHKW MOZYNS OLINOKM
OT BPEMEHM), 3aTEM HAXMUTE 3HAYOK
Settings (HacTpoiiku).

File

Error vs Time
Settings

Standard
Settings...

14. Boibepute Bknagky Modulation
(momynsums).

15. YcraHosuTe B none Modulation Type
(Tvn moaynsiyum) sHaveHne QPSK
(kBagpaTypHas dasoBast MOAYNALMA).

16. YcraHosuTe B none Symbol Rate
(ckopocCTb mepefaym CMMBOMOB)
3HaveHue 3,84 MHz (3,84 MI'y).

17. YcraHosute ansg Measurement Filter
(n3mepuTenbHBIA PUALTP) 3HaYEHNe
Root Raised Cosine (kBagpaTHblii
KOpEHb M3 MPUMOAHATOrO KOCUHYCA).

Error vs Time
Settings

18. YcrtaHosute ans Reference Filter
(onopHbIi unbTp) 3HaveHne Raised
Cosine (MpUNOAHATBINA KOCKHYC).

Setfings...
19. YcraHosute B none Filter Parameter

(napameTp unbTpa) 3HaueHue 0,220.

20. 3aKpoiiTe naHenb ynpaBneHus.

14

Yiewe  Run

B @@ T = % T4 | Frequency: 150000 GHz

Modulztion | Advanced Params | Find_| Analysis @e Scale | Prefs
Modulation type: | QPSK > leasurement Filter: |RootRaisedCosine v

Replay  Markers  Setup Tools  Window  Help

Reflew: 0.00 dBm

2834018

3

Symbol Rate:|3.84 MHz Reference Filter: | RaisedCosine b

Filter Parameter: |0.220

2590-012

Modulation | Advanced Params | Find

Analysis Time | Trace Prefs
ysis Ti T r
Modulation type: | QPSK v Me3 Filter: 'RootRaisedCosine ¥
Reference Filter: | RaisedCosine N

Filter Parameter: 0.220
2590-013

Symbol Rate: 3.84 MHz
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AHanu3 curHana

MpumeHeHne 3. AHanu3 MoaynsaLum

AHanus curHana MoxHO BbINOMNHATb, ncnonb3ya Kak Ka4eCTBeHHbIE, TaK N KONMNYEeCTBEHHbIE METObI.

OkpaH Constellation («co3Be3aume») [omkeH

File  View Run  Replay

Markers

Setup  Tools  Window

Help

6b|Tb NoxXoX Ha 3KpaH, anlBeﬂ,eHHbM = @ @& T & £ 18| Frequency 213000 GHx Reflew: 0.00 dBrm Presell | B Replay  ~ | ) Run -
Ha lecyHKe. ﬂ,]’lﬂ Bb|60pa MOAXOAALLEro B Tirme Overview = [@ |[ = || constellation = =R
maciuTaba oToGpaxaemoro rpaguka ComETT] oo et sz [ga]| 7 TSt S Ve

Ha akpaHe EVM vs Time (3aBUCUMMOCTb
BEMUYMHbI BEKTOPA OLLIMOOK OT BpEMEHM)
MOXHO MCnonb3oBaTh kHomnky Autoscale
(aBTOMaTUYECKMI BbIOOP MacwTaba). [ns

CurHana, ncnonb3yrLlero ksagpaTypHyo Autoscale | o position: -252520us o Scaler 1.00Sms | RMS: 0.390% PeakEWM: 1.299% @ 120.00Sym
thasosyto Mogynsumo (QPSK), Toukm Bl e s Time = [0 | M et = (e[

JOMKHBI pacrnosiaratbCsl B YEThIPEX
KOMMaKTHBIX knactepax. Ecnu aTo He Tak,
MPOBEPbLTE BaLUM HACTPOMKM AJ1S 4aCTOTbI,
TMNa MOZynALUMK, CKOPOCTM Nepesayn
CUMBOIIOB U (PUNBTPOB.

lMocMoTpUTe Ha OCLMANIOrpamMMy Ha akpaHe
EVM vs. Time (3aBMCMMOCTb BEMUYMHbI
BekTopa owwmnbok oT BpemeHu). Ha rpacouke
B 3aBWCUMOCTM OT BPEMEHM Moka3aHa
BEMNM4YMHa BeKkTopa oLWnboK B NpoLieHTax
AN KaXO0M TOYKM OCLMUNNOrpaMMbl.
CpepHekBagpaTuyHoe 3HaveHne EVM
(BenuumHa BekTopa OLIMOOK) B TEYEHMe
BCEro aHanm3a otobpaxaeTcs B HUKHEN
4acTW OKHa 3KkpaHa Hapsialy CO 3Ha4eHUeMm
MKKOBOro 3HayeHns EVM n BpemeHem
(wnu cumBonom), korga OHO 6bINo
3a(umKCpoBaHo.

2 0,00 dBm

o dBfdiv:
10.0de

-100.00 B

Freq Error: 134.0 He, Auto

Freq Ermor: 134.0 Hz, Auto
o 1,66 %

=, Position:
-0.077 %

Autoscale

RMS: 0,380 % Peak: 1,299 %

@ Pasition: 2.60 Sym?

'Iw} hl i i

© Scale: 128.00 Sym
@ 120.00 Sym

o Trace 1

© 0,00 dBrn
=« OBfdiv:
10.0de
= RBW:
200 KHz
[7] wBw:

-100.00 dérm

Autoscale | @ CF

.13000 GHz

[VIshaw +Peak Normal | dlear

© Span: 20,

00 MHz

Py‘-IHaﬂ HaCTpOﬁKa ANUHbI aHann3a

Ha akpaHe Time Overview (BpemeHHOM 0630p) 0TobpaxaeTcs nonHas 3anuchb PErMcTpaLmn, nokaselBaoLas aAnuHy u
cMmelleHre napameTpoB Spectrum Time (Bpemst oTobpaxeHus cnektpa) u Analysis Time (Bpems aHanuaa). JnuHa
crnekTpa — 370 NepuoL, BPEMEHN B 3anWCK PerucTpaumm, Anst KOTOPOro paccyuTbIBAETCs CNekTp. [nuHa aHanusa — a1o
nepuvo BPEMEHW B 3anuCKh PETUCTPaLMK, B TEYEHWE KOTOPOTO BbIMOMHSIOTCA Apyrue n3MepeHus. [nuHa aHanuaa MoxeT
aBTOMATMYECKI ONpeaensTbCs U3MePsSieMbIMIU NapaMeTpamm, TakMn Kak CKOPOCTb Nepeaaylt CUMBOJIOB, NGO ee MOXHO
U3MEHUTb BPYUHYHO.

NMPUMEYAHUE. [Mapamempsi Spectrum Length (OnuHa cnekmpa) u Spectrum Offset (cmeweHue cnekmpa) He Mo2ym
6bimb ycmaHoBneHbI He3agucumo, ecriu napamempy Spectrum Time Mode (pexum gpemeHu omobpaxeHus cnekmpa) He
3a0aHo 3HayeHue Independent (Hesagucumbill). Pexum Spectrum Time Mode (8pems omobpaxeHusi cnekmpa) MOXHO
usmeHums Ha eknadke Analysis > Spectrum Time (aHanu3s > epems omobpaxeHusi cnekmpa) naHesu ynpagneHus..
KpacHas nurusi, npedcmaegnstowas Hacmpouku Spectrum Time (8pemsi omobpaxeHus cnekmpa) Ha akpaHe Time
Overview (spemeHHol 0630p), omobpaxaemces monbko moe0da, ko20a pexumy Spectrum Time Mode 3a0aemcs 3HaveHue
Independent (Hesasucumbili).
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lMpumeHeHre 3. AHanua MoaynsaLum

1. Ha akpaHe Time Overview (BpemeHHOW
0630p) HaxmuTe kHomnky Analysis Length
(onvHa aHanuaa).

[OnvHa aHanu3a 0603HavaeTCs CUHEN
MOI0COMN Hag rpacukom.

2. YBenuybTe ANMHY aHanu3a Ha
500 mkc. OTO MOXHO caenatb
OBYMS NYTAMU: U3MEHEHWEM
3HayeHus B none BBOAA YMCNOBOrO
3HAYeHUs! UK NepeTackMBaHNEM
npaBoro Kpasi He3aTeHEHHON
obnactn. Haxmute kHonky Replay
(noBTOPHOE BOCMpPOM3BEAEHME), YTOODI
nepesanycTuTb aHanua ¢ HOBOM
HacTpovikon Analysis Length (anuHa
aHanuaa).

W3meHeHune 3HayveHus Analysis Length
(anvHa aHann3a) M3MeHsIET KONMYeCTBO
[aHHbIX, UCMONb3yeMbIx npu 06paboTke
pesynbTaToB N3MepEeHUil Ha dKpaHax.
3aTeHeHuWe Ha akpaHe oTobpaxaet
NPOTSHKEHHOCTb Nepuoaa aHanuaa.

YBenunyeHHas ANWHa aHanun3a
3acTaBnsieT npubop aBTOMATUYECKM
yBenuyinBaTb 3Ha4eHue AnuHbI
perucTpaumm, 4tobsl HakonuTb
[OO0CTaTOYHOE KOJNIN4YeCcTBO Bbl60pOK,
YOOBETBOPSIOLLEE HOBLIM
HacTpolikam aHanuaa. Mo ymonyaxuio
aBTOMaTWUYECKN Onpegensemas anuHa
perucTpaLyn paBHa Un HECKOSBKO
Bonblue AnNvHbI aHanu3a.

16

1 (2)
lime Clverview ?@

E[;] EE] SO00.000Us  Actual: S00.000 us

2 13.00 dBm
- dBjdiv:
10,0 dB

-87.00 dBm

© Position: -252.520 us o Scale; 1.005 ms

2834020
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MpumeHeHne 3. AHanu3 MoaynsaLum

3. Haxmute kHonky Analysis Offset

——(3) ‘
(cmelLeHme aHanuaa). | ) (S Lo [
E E] SO0.000us  Actual S00.000 us

2 13.00 dBm

= dBfdiv:
10.0 dB

-87.00 dem juired from ulatar

@ Position: -252,520 us 2 Scale: 1.005 ms

2838075

4. YBenuybTe 3HayeHWe napametpa m
Analysis Offset (cmeLLeHve aHann3a) Ha ki ) NG —
Tirne Owepieuy = - :
600 ps (600 mkc).
Ecnu 3HaueHne cMeLLeHns aHannaa E] EE] 600.000 us
YBENNYMBAETCS, Tak YTobbl neprog - ST SR
aHanuaa npocTMpancs 3a KoHeL| 3anucy By
perucTpauum, To npubop yBenuunT = - dé
OIMHY perucTpauum, Yytobel obecneuntb '
MOnyYeHne JONONTHATENbHBIX AaHHBIX.
B cnyyae BbI3biBaEMOro 13 namsti -87.00 dBm
CcurHana npu yBenuyeHnn napameTpoB
Analysis Length (gnuHa anHanuaa) nm o Position: -252.520 us o Scale: 1.005 ms
Analysis Offset (cmeLLeHve aHanuaa) 3a o

npegenbl BOCTYMHbIX JaHHbIX npubop 6yget
aHanM3npoBaTh TOMbKO JaHHbIE, KOTOPbIE
CYLeCTBYIOT B Npeaenax aHanuaunpyemoro
nepuoga. Ytobbl COOBLLNTL O pacxoXaeHM
npubop fo6aBnseT BbIBOA TEKCTOBOW
WHOpMaLMK cnpasa OT MOMs ¢ YUCIIOBbIM
3HauveHvem Actual (hakmuyecku): Xx.x us
(Xx.x MKC).
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lMpumeHeHre 3. AHanua MoaynsaLum

5. W3ameHuTe 3HayeHne napametpa
Analysis Offset (cmelleHre aHann3a) Ha
20 s (20 mkc).

6. Haxmute kHonky Replay (nosTopHoe
BOCMpON3BeaeHue), YTobbl 06HOBUTL
pe3ynbTaTbl U3MEPEHWA (3TO
HeobX04MMO enaTb Npu KaxaoMm
BHECEHWUM M3MEHEHWNN B 3HAYEHMS
napameTpoB Analysis Offset (cmeLLeHne
aHanusa) unu Analysis Length (anuHa
aHarnusa) Bo BpeMms npocMoTpa
BbI3BaHHbIX U3 NaMSTH JaHHbIX).

7. CHoBa yBENUYbTE 3HaYEHNE CMELLEHNA
aHanmnsa.

MockonbKy Nprubop 0CTaHOBMEH, OH He
CMOXET 3amnyCTUTb HOBYIO PEricTpaLmto,
yTobbl 3aXBaTUTL GONEEe ANMHHY
3anuchb gaHHbIX. Korga 3anpoLueHHblit
nepuog aHanusa npocTupaeTcs 3a
KOHEL| 3anucy AaHHbIX, (hakTuyeckas
ANMHA aHanM3a yMeHbLUAeTcs.

18

(5)
&

Tirne Dereiew

(o= |[s=|~ ] 20.000 s

= 13.00 dBm

o oBfdiv:
10.0 dB

-87.00 dBm mulator

Autoscale

o Position: -252.520 us o Scale: 1.005 ms

2834022

Tir'ne e poieny U '?'@
(a=| = |[s=[~ | son.000us

= 13.00 dBm

o oBfdiv:
10.0 dB

simulatar

-57.00 dBm

Autoscale

o Position: -252.520 us o Scale: 1.005 ms

2834023
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MpumeHeHue 4. MpoBeaeHe BPEMEHHOMO W YaCTOTHOIO aHanusa

[MpumeHeHue 4. [IpoBeaeHNe BPEMEHHOr0 U YaCTOTHOrO
aHanusa

B cnegytolem npuMepe nokasaHo UCMonb3oBaHe aHanu3aTopa Ans U3MepeHUs CKaukooBpasHbIX 3MEHEHI YacToTbl.
Mpu6op GyneT MCnonb3oBaTbCsa ANS:

B y3MepeHnst BpeMeHn nepexoaa;

B Y3MEepeHNst pasHULbl MEXIY YacTOTaMM CKauKos;

B y3mepeHus Bb|6p008 4acToThbl;

B feTanbHOro NpocmoTpa CnekTporpamMmmbl ¢ BpeMeHHOVI 3aBMCUMOCTbIO YaCTOTHbIX NEPEXOAHbIX PEXNUMOB.

TTPUMEYHAHUE. Cnedyrouwiue npumepbl 0CHOBbIBANLUCH Ha UCNOIb308aHUU 0EMOHCMPaUUOHHO20 halina daHHbIX

TimeFrequency.tiq. MoxHo npu xenaHuu 3a2py3ums amom ¢halin, Ymobbl 8occo30amp waau, npednpuHumaemsie 8
paccmampugaeMom npuioxeHuu. Hacmpoliku cueHana 8 crnedyouux npumepax 0CHo8aHbI Ha Hacmpolikax cugHasa 8
OeMoHcmpauyuoHHoM ¢baline. [pu ucnonb3osaHuu peanbHo20 CugHana HacmpoUKu Mo2ym omau4yambCsi.

1.

HaxmuTe 3Hayok Displays (akpaHbl).

OtkpoeTcs okHo Select Displays (bibop
3KpaHoB).

HaxmuTe kHonky Application Presets...
(npegycTaHOBKM NPUNOXEHNS)

B oTKpbIBLIEMCS OKHE LenKkHUTe
nyHkT Time-Frequency Analysis
(4aCTOTHO-BPEMEHHOW aHanms3) u
HaxmuTe kHomky OK.

Bnarogaps npefyCcTaHOBKe NPUMOXEHNS
npnbop aBTOMAaTNYECKM BbINOMHSET 3a
nonb3oBatens 6onbLUYK YacTb paboTbl
Mo HaCcTpoiiKe.

File  Wiew  Run

= o &b

RSB (ECR 55

| Application Presets.., ‘

Tm Application Presets @I
Time-Frequency Analysis

Spectrum Analysis

Modulation Analysis

Pulse Analysis

Spur Search Multi Zone 9k-1GHz
Phase Moise

To go directly to a preset in the future, use Tools-=Options- =Presets-»Preset action

Ok, l ’ Cancel

-

CrangapTHble npumepbl npumeHeHns SPECMON3 n SPECMONG
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MpumeHeHue 4. MNpoBeaeHne BPEMEHHOMO W YaCTOTHOrO aHanusa

20

WenkHute nyHkT File (cbann) n B
MOSIBMBLLEMCS HUCMAAAOLLEM MEHIO
BbibepuTe nyHkT Recall... (Bbi3BaTh).

BbI30B ¢haiina faHHbIX NpeaoTepallaeT
3anyck npubopoM perncTpawyuy HoBbIX
AaHHbIX, 4TO NMO3BONSET aHan13npoBaTh
[aHHble, BbI3BAHHbIE W3 NaMATL.

B okHe Open (0OTKpbITb) UCTIONb3YNTE
HWUCNaJatoLLMIA ANEMEHT yMpaBeHus
ans Bbibopa Acq data with setup (TIQ)
(OaHHble perucTpauun ¢ HaCTPONKON
(TIQ)).

Mepengute no nytn C./SPECMON
Files/SampleDataRecords v Bbibepute
thain TimeFrequency.tiq.

HaxmuTe kHonky Open (OTKpbITb).

B ananorosom okHe Recall Acquisition
Data (Bbl3BaTb AaHHbIE perucTpaumm)
BblOepuTe napameTp Data only (Tonbko
AaHHble) 1 HaxmMuTe kHonky OK.

Eile | Miews  Run  Replay  Mar
| Recall., Ctrl+0
File name: - IAcq data with setup (TIO) *tic V‘
[ Open l l Cancel J
Open [eSsl
t L= « RSAS100.. » Sample Data Records » - | Search Sampiz Date Records jel |
&2 P + P
Organize « MNew folder =~ ﬂ
Marne ’ Date modified Type Size i
|| TimeFrequency.tig 3T/2011 10:40 Ahd TIO) File 2,000 KB
B Wi LEQAMZOM LG 111772010 09 M TIQ File 144 KB
B WifiEAQAMZOM LG 11T 104 ... TIQ File 144 KB
B WIFIBPSK20M g 111772010 338 M TIQ File 144 KB
B WIRIQPSKIR LG 1141772010 510 PR TIQ) File 144 KB
B WIRQPSKI0M g 111772010 417 P TIQ) File 144 KB
B IFIQPSK20M.Eig 1171772010 330 P TIQ) File 144KB |E
B iMax16QAMIM tig 1171872010 10:19 ... TIQ File 520 KB
B WiMaxi4QAM20M tig 1171772010 6:20 PR TIQ) File JKE -

< .

TimeFrecuency tic Date modified: 3/7/2011 10:40 AM
- TIQ File Size: 195 MB

File narme: TimeFrequency.tig

L3

- lAcq data with setup (TIQ) (*.tic VI

[ Open

)

Cancel

)

Recall &cquisition Data

Data and setup

@ Data only

(oo =]
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MpumeHeHue 4. MpoBeaeHe BPEMEHHOMO W YaCTOTHOIO aHanusa

,D,aHHOG npunoxeHue OTKPbIBaAET File View FRun  Replay Markers Setup Tools  Windaw Help
yeTblpe aKpaHa: Frequency vs. Time B & & T & &[4 Frequency: 150000 GHz Reflev: 0,00 dBrn Fresst) | B Replay - | 1) Run -
(BpeMeHHas 3aBUCMMOCTb YacToThl), | fiageaigs i v L spasi i e E'I B
" . - +Peak Mormal Clear o Trace 1 Show Of Clear
Time Overview (BpemeHHoI 0630p), OBEIRE - 00 dem
Spectrogram (cnekTporpamma) u o
Spectrum (cnekTp). o P orew ‘ |
JT1 3KpaHbl NO3BONAOT NPEACTaBNATL 500 M Ve A “uw'vm-ﬁllﬂ |."*'lf'.r"‘uJ"ﬂJ"Iy"\ "‘}"I Thm
| UUENIPE
CKauKo0Bpa3Hble CUrHambl kak BO aiscie ] s poston 1905w o scok: acooms | 10000 cém I N
BpeMeHHOIZ Tak B U YaCTOTHON Max: 4613 MHz @ 1.355ms  Min; -4605MHz @ 2.997ms | [ Autoscale | o CF: 1.50000 GHz < Span: 40.00 MHz
’ B spectrogram = |[@ ][ = || Time Overview o [E][=
obnactax. OHu BKMoYaloT B cebs et 1 ] [ —
onopHbiit Mapkep (MR) 1 Mapkep o e X S e il )
Fzus © 0.00 dBm
npupatiexns (M1), nossonsiowyme T .
MPOW3BOAUTbL U3MEPEHUS CKaYKOB. e 10.0 8
o Paos:
0.0 div -100.00 dBm
Autoscale « CF: 1.50000 GHz & Span: 40,00 MHz Autoscale = Position; -1.250 ms o Scale: 5.000 ms

Ha akpaHe Frequency vs Time
(BpeMeHHas 3aBUCMMOCTb 4acToTbl)
Mo BEPTUKANBHOIA OCK OTKNaAbIBaeTCs
OTKMOHEHME YacTOTbl OT CpPeaHero
3HaYEHMsl, @ N0 FOPU3OHTANBHON OCK —
Bpems.

Ha akpaHe Spectrum (cnekTp) no
BEPTUKambHON OCU OTKNaAbIBAETCS ' A1 0,00 dB
MOLLHOCTb B NOrapuMiU4eckom :
maclutabe, a N0 ropu3oHTanNbHON —
yacToTa.

Ha akpaHe Spectrogram
(cnekTporpamma) no BepTUKanbHON
OCM OTKNafblBaeTCs BpeMsl, a no
rOpU3oHTanbHoON — Yactota. Lipet B
Ka)K[OW TOYKE OTpaxaeT BENUYMHY
amnauTyAbl MPU KOHKPETHOM YacToTe B
KOHKPETHbI MOMEHT BPEMEHMU.
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10.

Ha akpare Time Overview (BpeMeHHO
0630p) o BEpTUKaNbHON OCK
OTKNafbIBaETCS MOLLHOCTb B
norapudmuyeckoMm maclutabe, a

MO roOpU30HTamNbHON — BPEMS.

lMepemecTnTe MbLlb Ha 3KpaH
Spectrogram (cnexkTporpamma).

LLlenkH1Te npaBon KHOMKOM

MbILLK 1 BbIBepUTE MyHKT Zoom
(mMacwTabupoBaHme) U3 KOHTEKCTHOTO
MeHI0. PacTsiHuTe Mbllbio B
BEPTUKaNbHOM U FOPU3OHTaNbHOM
HanpaBneHUM CUrHan CnekTporpammbl,
yBENNYMB 1306paxeHne 4o pasmepa
O[IHOTO-[BYX CKauKOB.

OpamH 13 cnocoboB NOHATL CMbICHT
rpacuka cnekTporpammbl — 370
npeacTaBuTb ero cebe kak Habop
nepeBepHYThIX CNEKTParbHbIX KPUBbIX.

Ml 0.00 dB

1: -0.04 dB
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MpumeHeHue 4. MpoBeaeHe BPEMEHHOMO W YaCTOTHOIO aHanusa

11. Tpu nomMoLM MbIlLK NepeMecTuTe
mapkep MR Ha akpaHe Spectrogram
(cnekTporpamma) B Tpebyemyio
TOuKy. [Mpy nepemelLieHnn mapkepa
BBEPX 1 BHW3 HabnogaiTe 3a
COOTBETCTBYOLLUMU N3MEHEHUSMM
€ro MONOXEHNS Ha 3kpaHe
Spectrum (cnekTp). MpeaycTaHoBKa
npunoxenus Time-Frequency Analysis
(4aCTOTHO-BPEMEHHOW aHanm3)
CKOH(UrypupoBana akpaH Spectrum
(cnekTp) ans otobpaxeHus BbIGPaHHON
FIHWM CEKTPOrpamMmbl.

lMpogomkas nepemeLyatb Mapkep,
cneauTte, 4tobbl Ha akpaHe Time
Overview (BpeMeHHO 0630p) MOLLHOCTb
ocTaBarach NOCTOSIHHOM C TeYEHNEM
BPEMEHU Aaxe Mpu U3MEHEHUN

CO BPEMEHEM 4acTOTbl Ha 3KpaHe
Frequency vs Time (BpemeHHas
33BMCMMOCTb YacToThl).

YacToTa, Ha KOTOpPON HaxoamTCs
Mapkep, KOPpenupyeT Ha aKpaHax
Spectrum (cnektp) u Spectrogram
(cnekTporpamma). Bpems, Ha koTopom
YCTaHOBMNEH Mapkep, KOppenupyeT Ha
3kpaHax Spectrogram (cnekTporpamma),
Frequency vs. Time (BpemeHHas
3aBMCUMOCTb YacToTbl) u Time Overview
(BpemeHHoi 0630p).

12. MNepeBeaute akpaH Frequency vs Time
(BpeMeHHas 3aBUCUMOCTb HacTOTbI) B || eS| l
PEXVM NOMHOIKPAHHOTO OTOBPaXEHMS.
9710 cnocobeTsyeT Bonee akkypaTHOMY
aHanuay curHana.
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MpumeHeHue 4. MNpoBeaeHe BPEMEHHOMO W YaCTOTHOrO aHanusa

13. LenkHnTe npaBon KHOMKOM
MbILW 1 BbiGepuTe NyHKT Zoom MR: -1 864 MHz
(MacwTabupoBaHmMe) U3 KOHTEKCTHOTO 3527 ms
MeHI0. HaxmuTe NeByto KHOMKY MbILUN 1,
yAEPkWBas ee B HaXaTOM MOMOXKEHUM,
nepemelLLaiTe Kypcop, pacTsrisas
OCLMNNIOrpammy B rOPU3OHTaNBHOM 1
BEPTMKANbHOM HanpaBneHusx 4o Tex
nop, Moka Ha akpaHe He OCTaHeTcs
OfVH-[Ba M30MMUPOBaAHHBIX CKaYKa.

YBennyeHne maciitaba nomMoxet
paccMoTpeTb CurHan bornee getarnsHo 1,
Takum obpasom, bonee TOUHO MMEPUTD
BenuumHy Bbibpoca. Tenepb, korda
CUrHan 1 BbIGPOC CTanm BUAHbI NyuLLe,
CTarno TakKe XOpOLLO BUAHO, YTO CUTHan
COLEPXKUT LLUYM, YXyALAKLMA KaYeCcTBO
n3mepeHus Bolbpoca. Takum obpaszom,
CresyIoLWMM LIaroM SBMNSETCS 04MCTKa
curHana ot wyma. OgHum 13 cnocobos
Bopb0bI € LWYMOM SBNSIETCS YCTaHOBKa
MWHMManNbHO BO3MOXHOTO A1ana3oHa.

14. Haxwmute 3Ha4ok Settings (HacTporiku) B "’
CTPOKE MEHIO. ‘*ﬁ

15. U.leJ'IKHVITevB none Span (auanasoH) Span:
nosiBMBLLENCA naHenn Frequency vs

Time Settings (HacTpoiika BPEMEHHO
3aBMCYMOCTH YacTOTbl).

OTOT 3neMeHT NO3BONSIET PErynupoBaTh
“3MepsieMyt0 MONoCy MpoOnyCKaHMs

ANs BCEX TWUNOB M3MEPEHUIl U3

nankn General Signal Viewing

(obLuit npocMOTp curHana), Bknovast
“3MepEeHNE BPEMEHHON 3aBUCUMOCTH
yactoTbl. Ee M3mMeHeHWe Ha OgHOM u3
9KpaHOB NPUBELET K COOTBETCTBYHOLLEMY
M3MEHEHMIO Ha APYrUX aKpaHax.
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MpumeHeHue 4. MpoBeaeHe BPEMEHHOMO W YaCTOTHOIO aHanusa

16. HaxxmuTe Ha KnaBuLLy CO CTPENKOH BHU3
— 3HAYEHNe HAaCTPOMKN YMEHBLUNTCS Ha Span: 20 MHz
20 My,

YMeHblLLEHWe WNPKHBI AnanasoHa
MPUBOANT K YMEHbLLEHNIO N3MepseMOil
MONOoCkI NPOMyCKaHns. YMeHbLLeH e
“3MepsAeMoii NONOCHI MPOMyCKaH!st
CHWXaeT YpoBeHb LymMa Ha
ocuunnorpavMMe BpeMeHHOI
3aBUCUMOCTM YaCTOTbI, NO3BONISS
nony4nTb Goree BbICOKOE paspeLLeHme
YaCTOTHbIX NEPEXOLOB.

17. Haxmute kHonky Replay (nostopHoe y
BOCNpou3BeaeHIe).

LLlenkas B none Span (guanasoH),
HaXMMas KnaBuLLy CO CTPENKOM

BHUM3 1 kHOMNKY Replay (nosTopHoe
BOCMPOW3BEAEHME), NpoJoKanTe
Jaree ouMLaTh cUrHan ot Wyma Ao Tex
nop, Noka He NPON30NAET YXyALIEHUS
BMZa OCLMIIIOrPaMMbl.

M3mennTe 3HaveHune amanasoHa fo 10, MR -678 702 kHz
51 2 Mly. lMpu 3HaueHun auanasoHa, 3526 ms

pasHom 2 MI'y, ocuunnorpamma siBHo M

HapYyLLAETCs U BbIrMAAUT HEKOPPEKTHO,
Kak nokasaHo Ha puUCyHKe cnpasa. B Hel
BorbLLe HeT ckayka, KoTopbIn Tpebyetcs
N3MEpUT.

Mpu 3a4aHUM CIIULLKOM MamneHbKOro
AuanasoHa NpoMCXOAMUT CIULLKOM
CUNbHOE YMEHbLUEHWUE U3MepsEMOil
nonockl nponyckanus. Pesynbtat
U3MepeHHsi CTaHOBUTCS HEMPUTOZHbIM,
MOCKONbKY NPOUCXOAUT HE TONBKO
YCTpaHeHWe HEeXenaTenbHoro Lyma,
HO M yfjaneHue 3HaYUTENbHO YacTu
noanexalyero U3MepeHuno curHana.
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18. [IBaxabl HaXXMUTE Ha KnaBuLly CO
CTpEnKoi BBepX, 4ToObl BEPHYTHL
YCTaHOBKY Auana3soHa Ha 10 MIu.

19. HaxmuTe kHomnky Replay (nosTopHoe
BOCMPOU3BEAEHNE), YTOObI
BOCCTaHOBUTb ONTUMANbHbIA BIAS,
ocuunnorpammbl. Tpebyembii curHan
NOSIBUTCS CHOBA, MpuyeM, oH ByaeTt
BbIFMISAAETb HAMHOTO YWLLE, YeM 3TO
BbINo Npy NepBOHaYanbHON HaCTpoiike
B 40 My,

OGpaTuTe BHUMaHWe Ha NpUBEAEHHbIN
CrpaBa CHUMOK 3kpaHa, U3 KOTOPOro
BMOHO, YTO CUrHAM OYULLEH, U Ha HEM
YETKO BUAEH NEPEXOAHBIN Y4aCTOK.

[TPUMEYAHUE. Ymobbi ewe nyqwe
ONMUMU3UPOBamb U3MEPEHUE,

MOXHO 86pHYmbCS K Wwaey 9 u
80CN0Mb308ambCs yHKUUSMU Span
Zoom (mMacwmabuposaHue OuanasoHa) u
CF Pan (naHopamuposaHue CF) smecmo
¢hyHkyuli Zoom (macwmabuposaHue) u Pan
(naHopamupogaHue) ynpassnisieMo20 npasou
KHONKOU MbIWU KOHMEKCMHO20 MEHKO
3KpaHa Spectrogram (cnekmpozpamma).
3amem ucnonb3yliime kHonku Replay
(nosmopHoe gocnpousgedeHue) u
Autoscale (asmomamudeckuli 8bi60p
macwmaba). Takol nodxo0 no3sonsiem
ewje CunbHee YMeHbWUMb 3HajYeHue
Ouana3oHa u nony4ume 6onee yucmbil
cueHan Onsi U3MEpPeHUsL.

‘MR: —

20. 3akpowuTe naHenb Frequency vs Time
Settings (HacTpomka BpeMeHHO
3aBMCMMOCTU 4acToThl).

¢ 20002 GH=z
3527 ms
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MpumeHeHue 4. MpoBeaeHe BPEMEHHOMO W YaCTOTHOIO aHanusa

21. MomecTute mapkepbl MR n M1 Ha
. AM1: 2094 MHz
naHenwn Frequency vs Time (BpemeHHas 269,520 us
3aBMCUMOCTb YacTOThl), TaK YTODbI
MeXay HUMM HaxOAuUICs TOMbKO OaMH
CKaYOK, M N3MEPbTE YaCTOTy Ckayka.

Ha npuBeneHHOM cnpaBa npumepe
nepenag 4acToTbl COCTaBNseT

2,094 MI'y. Mapkep MR xapaktepuayeT
HWXHee nnaTo OCLMNNorpammsl, a
mapkep M1 — BepxHee.
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MpumeHeHue 4. MNpoBeaeHe BPEMEHHOMO W YaCTOTHOrO aHanusa

22. TepemecTuTte Mapkepbl, YTobbI
“3MepuTb BENNYMHY BbIBGpoCa.

Mapkep M1 pacnonaraetcs Ha nuke
BblOpoca, a Mmapkep MR - Ha cpegHem
YPOBHE BEPXHEr0 NNaTo 4acToThl. [1py
9TOM BenuymHa Bbibpoca cocTaBnseT
370,240 kl'y. Beibpoc npouncxoput 3a
151,600 MKC [0 TOYKHM, A€ YCTaHOBNEH
onopHblit Mapkep MR.

M1: 3.452 MHz AM1: 370.240 kHz
2.618 ms -151.800 us

23. TlepemecTuTe Mapkepe, 4TODbI M1: 2.998 MHz AM1: 1.918 MHz
13MEPUTL BPEMS MEPEXOAHOTO 2 E06 m= 27 330 us
npouecca. Ecrnu TpyaHO TouHO
YCTaHOBUTbL MapKepbl, nonpobyite
1cnonb3oBaTh perynsatop obuuero
Ha3HavyeHud.

Kak B1AHO 13 pUCYHKA, OTCYET BPEMEH!
nepexoaHoro npoLecca HaunHaeTcst
BOMN3M TOYKM HaYana ckadka curHarna, u
3aKaH4MBaeTCs BOMM3N TOUKN BbIXoaa
CUrHana Ha HoBblil YPOBEHb YaCTOThI.
N3mepeHie NpoaomKUTENEHOCTH
nepexoaHoro npoLecca MoxeT
OCYLLECTBNATLCA W APYTUMUM METOAaMM.
Hanpumep, 3anyck naMepeHnsi MOXeT
NPOM3BOAMTLCS B MOMEHT NOSIBNEHNS
kakoro-nubo Apyroro curHana, a
3aBepLUeHne U3MepeHust — Koraa
yacToTa MKCUpyeTes B npeaenax
HEKOTOPOro [OMYyCKa OTHOCUTENBHO
3a7aHHOrO YPOBHSL.

B naHHoM cnyyae uamepeHHas
NPOAOIKMTENBHOCTb NEPEXOAHOMO
npouecca coctaenseT 22,320 Mkc ans
ckavka senmunHon 1,919 MIu.
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lMpumeHeHve 5. 3axBaT HECTALMOHAPHbIX CUTHANOB

[MpumeHeHune 5. 3axBaT HeCTaLMOHAPHbIX CUrHamNOoB

Mpu nomowu akpaHa DPX Spectrum (Cnektp DPX) aHanu3aTop MOXeT uaeHTuhuumMpoBaTh peako BCTpeyaroLLmecs
HecTaLMOoHapHble CUrHarbl U CUrHanbl Manon MOLLHOCTU, KOTOPbIe MOTYT NepekpbiBaThCs 6onee CUMbHLIMK CUrHanamu.
lMocne obHapyxeHns thakTa CyLLEeCTBOBAHNS 9TUX CUrHAmNOB MOXHO UCNONb30BaTh HEKOTOPbIE M3 CriedyHoLLMX CPEACTB Ans
3axBata v bonee nogpoBHOro 1cCnefoBaHNs CUMHANOB C LieMNbo ONpeaeneHnst NPUYUHLI UX BOHUKHOBEHNS!:

B yToObl NPOBEPUTH HAMMYME CUTrHAMNOB, OTNNYAIOLLUXCSA OT HEeMOAYNMPoBaHHOro curHana (CW), ucnonb3yiTe yHKUNO
Max Hold (3anomuHaHne makcumyma);

B A1 NpocMOTpa HeCTaLMOHapHbIX CUrHanoB ucnonb3ynte akpaH DPX Spectrum (cnektp DPX);

B 1nq 3axBaTa NtoGOro curHana, KoTopblid HapyLLaeT Macky, CO3AanTe YacTOTHYH Macky U UCMONb3yNTe CUHXPOHN3ALMI0
MO YaCTOTHOM Macke;

B 119 npocMoTpa HapyLLEHMiA Macki BO BPEMEHHOM 1 4acTOTHOM 0BNacTax UCMONb3yiATe CrekTporpamMmmy ¢
CMHXPOHM3aLMeN Mo YaCTOTHON Macke.

OOGHapyeHue HeCTaLMOHAPHbLIX CUrHanoB ¢ nomoLublo akpaHa DPX Spectrum (cnektp DPX)

B mononHeHue K KpyBbIM B BUAE NUHWA AN IPOCMOTPA curHanos Ha akpaHe DPX Spectrum (cnektp DPX ucnonb3yetcs
n3obpaxeHue B BUAE Touek. ToYeuHble n306paxeHnst MOryT NPeACTaBNsTb MHOronapamMmeTpuyeckue CurHanbl Tak, 4tobbl
MOXHO ObInO YBMAETH HU3KOYPOBHEBbLIE M BONEE MOLLHbIE CUrHarbI, KOTOPbIE NOSIBNSIOTCA HA O4HOW M TOM Xe YacToTe,
HO B pasHoe Bpems.

1. HaxmuTe Ha nepegHen naHenm — L
kHonky Preset (npegsaputensHas T,
yCTaHoBKa), YT06bl YCTaHOBHUTh B P t "
npubope HaCTPOWKM N0 YMONYaHMIo. (e
= O

2834-066

2. Haxmute kHonky Displays (3kpaHbl).

File  Wiew Run  Replay  Markers

2834003

@
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lMpumeHeHme 5. 3axBaT HECTALMOHAPHbIX CUTHANOB

3. Bbibepute nanky General Signal
Viewing (06wuit npocmoTp curHana).

4. Bbibepute 3Ha4ok DPX (DPX).

5. LWenkHute kHonky Add (no6asuTb),
4T06bI 4O6ABUTL NPUNOXEHWE B
cnmcok Selected Displays (BbibpaHHble
3KpaHbl).

6. B crnucke Selected Displays
(BbIBPaHHbIE 3KpaHbI) BbiAenUTe
3Hayok Spectrum (cnekTp).

7. lWenkHuTe kHOMKy Remove (yoanus),
4ToObl YAANUTH 3HAYOK U3 CrICKA.

8. 3akpoliTe ananoroBoe OKHO.

Select Displays

Folders:

RF Measurements

OFDM Analysis
Pulsed RF
Audio Analysis

GP Digital Modulation

Choose any cormbination below, or use an Application Preset, l Application Presets... l

Availlable displays:

[E=1 EoR ==

AMPL -

Amplitude vs
Time

Selected displays:

RF I&0Q) ws
Time

Spectrogram Time

FREQ
i

Frequency Phase vs
we Time Time

Crerview

Spectrum

@‘ [ Add

Rernawe

o ] [[om ]

2834040

Select Displays

Falders:

Analog Modulation

GP Digital Modulation
RF Measuraments

Audio Analysis

Selected displays:

Choose any combination below, or use an Application Preset, Application Presets. ..

Avallable displays:

= lieE=s

2|

Amplitude ws Frequency  Phase vs
Time ws Time Time

[l m

Spectrogram  Time
Overyiew

RF [8:Q) ws
Time

™
i

DPX

®

Add
@ { Remove

I

| [
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lMpumeHeHe 5. 3axBaT HECTALMOHAPHBIX CUTHANOB

9. Hacrpoiite npubop Ha curHan. @

10. Hactpoiite AuanasoH. e

View lun  Replay  Markers  Setup  Toals  Window  Help 8 x
& T & & 18| Frequency: 150000 GHe Reflev: 0,00 dBm Preset Replay ) Stop -

. Ritrnan_ [¥]Showe O Clear
| Bitmap

11. Bblbepute nyHkt Enable
Trace1 (BkntounTb Kpusyto 1) 13
pacKpbIBaOLLErOCs MEHK. JTa HoBas
KpuBasi N0 ymon4yaHuo obHapyxmsaeT
camble BbICOKME MUKM B KaXOOM Kagpe
DPX. ks

Enable Tracel
Enable Traced
Enable Traced
Enable Math

12. lenkHnte 3Havok Settings
(HacTpoikm), YTOBLI OTKPbITH
naHenb ynpasnexns DPX Spectrum
Settings (napameTpsl cnektpa DPX).

13. WenkHute Bknagky Traces (KpuBble). @
14. B cnucke Function (dyHkuus)

Bb|6epy|'|'e 3HayeHue Hold DPX Settings | Freq & Span|Bw | Traces | Horiz & Vert Scale| Bitmap Scale | Prefs | Density | Audia Demad|

(yoepxaHue), 4Tobbl COXpaHsTL ot T [Taer  +]  Wshow Elfiesss [ SaeTiace fee ]

NWKOBbIE 3HAYEHMS BCEX PETUCTpaLni. T e m— @
15. 3akpoinTte naHenb ynpaeneHus. e | Functon: [Fod <0 [

Defaults
2834006

Coser

®  |llenkHuTe kHoMKy Clear (04MCTUTL), PAacMONOXEHHYIO MPAMO Had rpadMkoM crpasa, 4ToBbl OUMCTUTL SKPaH W 3aHOBO
HayaTb COOp TOYeK.

OyHkuma Hold (yaepkaHne) nokasbiBaeT HamBbICLUME TOYKM, COOpaHHbIE BO Bpemsi 0BHoBNeHuiA. Kpuas Hold (yaepxaHwe)
MOKa3bIBAET HaMBbICLUME TOYKW, HO HE NOKa3blBAET CUTHAMbI, KOTOPbIE HAXOAATCA HUXKE 3HAYEHUS MaKkcUMyma Ha Moo
yacToTe. OfgHaKo 3TO BOIMOXHO C MOMOLLbIO KPUBOW TOUEYHBIX M300paxeHnin DPX.
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16. Beibepute nyHkT Bitmap (ToueuHoe
1300paxeHne) U3 packpbIBatoLLErocs
cnucka.

17. WenkHuTe 3Hauok Settings (HacTpoiiku),
4TOBbI OTKPbITH NAHENb YNpaBneHust
DPX Spectrum Settings (napameTpebl
cnektpa DPX).

18. Bkntounte dyHkumio Dot Persistence
(nocneceeyeHne TOYKN) — yCTAHOBUTE
ee (hnaxok.

19. YBenunybTe 3HauYeHne napameTpa
HacTpoMKK nocnecseyeHus Variable
(nepemeHHoE).

Yem BbllLe 3HAYEHNS NapaMeTpoB
HacTpomkK nocneceeveHus Variable
(nepemeHHOE) 1 sipkocTy Intensity
(ApkocTb), Tem BbiCTpee yBUONUTE peaKo
noBTOpSAOLLMECS COObITUS. B 3TOM
npUMepe, CUrHarbl, KOTOpble BCTPEYaloTCs
yatlle, oTobpaxatoTcs KpaCHbIM LIBETOM,;
peako NoBTOPSIHOLLMECs CurHanbl ByayT
oToBpaXaTbCs CUHUM LIBETOM.

OTU HACTPOMKK TaKkke MOXHO UCMONb30BaTh
ANst OTOOPAKEHNS CUTHAMOB HUKE
MaKCUManbHOro YPOBHS CUrHana.
Hanpumep, ons otobpaxeHus curHana
HW3KOrO YPOBHS MPU HANMYUN UMMYNbCHOMO
curHana mMoryT noTpe6oBaTbCs MeHbLUMe
3HaYEHWs! NapaMeTPOB MOCNECBEYEHNS U
APKOCTU.

CVIHXpOHVI3aL|VIﬂ Mo YaCTOTHOW Macke

@

View liun  FReplay  Markers Setup  Tools Window Help 5 x
® & T & & 1% Frequency: 150000 GHz Reflev: 0.00 dBm Preset Replay o Stop -
v Trarel [ S +Peak Hold Clear

Bitmap
Tracel
Enable Trace?
| Enable Trace3

Enable Math

DPX Settings | Freq & Span | B €5 | Horiz & Vert Scale | Bitmap Scale | Prefs | Density | Audio Demod |
. Trace: |gi 1 8 vJ [¥] show [TIFreeze Save Trace &s...
le Dot Persistence
@ varigble: 1.05
Restore u
Defalts <) IR
Q_g) 2834008

File View Run Replay Markers Setup Tools Window Help . & x

& & T & & 1| Frequency: 244660 GHz Reflev: 0.00 dBm Preset | @ Replay + O Run

“  gitmap  [J]Show Fie:DPXPersistGlitc

© 0.00 dBm

o dB/dv:
10.0 dB

o RBW:
100 kHz

-100.00 dBm

o CF: 2.44660 GHz < Span: 10.00 Mz

Stopped Acq BW: 10.00 MHz, Acg Length: 1.920 us Real Tme _ Free Run Ref: Int_Atten: 25 dB

Ecnu 8 Bawwem npubope ycraHoneHa onums 02/52, To MOXHO UCMOMNb30BaTh PeaakTop Macok, 4Tobbl CO3AaBaTh YacTOTHbIE
Macku Ansi CUHXPOHW3ALMM HECTALMOHAPHBIX CUTHANoB. YTobbl MOMYyYMTh XOPOLUKA BU3YanbHbIA OMOPHbINA CUTHas, KOTOPbIN
MOXHO ByAeT NCNonb30BaTh ANs CO3AaHNS YACTOTHOM Macky, BbINOMHUTE CnedyoLine AenCcTBUS.
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1. HaxmuTe Ha nepeaHei NaHenm KHOmMKy
Preset (npeaBapuTentHas ycTaHoBKa),
4T0ObI YCTAHOBMTL B NPUOOPE HACTPOIIKN
Mo YMOMYAHMIO.

2. HacTpoitte npubop Ha 4acToTy Ballero
curHana.

3. Hacrpointe gnanasoH.

4, LUlenkHuTe 3Hayok Settings (HacTporku),
4TOBbI OTKPLITH NaHeNb ynpaBieHus
Settings (HacTponku).

5. Bobibepute Bknagky Traces (kpuBble).

6. Boibepute Trace 1 (kpusas 1)
(ybenuTech, YTO YCTAHOBNEH (INaXOoK
Show (nokasatb)).

7. YcraHosute Ans napametpa Detection
(o6HapyxeHue) sHaveHne +Peak
(+nuKkoBOE 3HaueHwe).

8. YcraHosute ans napametpa Function
(dyHkUms) 3HaueHne Max Hold
(3anoMuHaHKe Makcumyma).

9. 3akpoiiTe naHenb ynpaenexus.

10. LLenkHute kHonky Trig (3anyck), UtobbI
OTKPbITb NaHens ynpasnexus Trigger
(cuHXpoHM3aLKs).

lMpumeHeHve 5. 3axBaT HECTALMOHAPHbIX CUTHANOB

CrangapTHble npumepbl npumeHeHns SPECMON3 n SPECMONG

L
Touch Sersen I~
Presets
= A @
2834066
File View R/ FReplay Marker/ Setup  Tools Window Help 5 x
= B & T = % 1A Frequency: 14530 GHz Reflev: 0.00 dBm Presst Replay =) Stop e
v Trace1  [Y/Show +Peak Normal ‘ Clear ‘
& 0.00 dem
o dBjdiv:
10.0 dB
» REW:
1.00 Mz
WEW:
-100.00 dBrn
| Autoscale | o CF: 1.4530 GHz © Span: 110.0 MHz
2834024
File Wiew Run Replay Markers Setup  Tools ‘Window  Help & %
= € T % 5 I Frequency: 14530 GHz Reflev: 0.00 dBm Preset Replay =) Stop -
7 Trace 1 [V|Show +Pesk Marmal ‘Clear ‘
© 0.00 dBm
o dBfdiv:
10.0 d&
- RBW:
100 Az
WBW:
-100.00 dBrn 0
| Autoscale | & CF: 1.4530 GHz © Span; 110.0 MHz
Spectrum Freq & Span | BwW Traces |Scale | Pref
Settings
Trace: [Trame 1 B 7] shivd Freeze Save Trace As. .
Detection: |+Peak @ @
Restore ‘ Function: |N01ma\ - \:|
Defaults @
\_/ 2834041
File View Run FReplay Markers Setup Tools  Window  Help 8 x
B © &[T |5 & 18| Frequency: 14530 GHz Reflew: 0,00 dBrm Preset Replay Dstop v

2834009
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lMpumeHeHme 5. 3axBaT HECTALMOHAPHbIX CUTHANOB

11. YcraHosute ans napametpa Type (Tun)
3Hayenme Frequency Mask (vactoTHas
macka).

12. Wenkunte kHonky Mask Editor
(pepakTop Macok), YTobbl OTKPLITh
Ananorooe okHo Mask Editor (pegaktop
Macok).

13. cnonkayiTe ananorosoe okHo Mask
Editor (pemakTop mMacok) ans cosganus
Macku Ans Ballero curHana. HauHute
C 1cnonb3oBaHus GyHkuun Auto draw
(aBTOMATUYECKOE NOCTPOEHME) U NPY
HeobX0AMMOCTY BbIMOIHITE MOLTOHKY.

Ocuunnorpammbl, BblbpaHHble Ha
3KpaHe aHamm3artopa cnekTpa,
WCMOMNb3Y0TCA B pefakTope Macok B
kayecTBe OMopHbIX. [loCTymnHbI BCe
napameTpbl 0GHapyXeHUs 1 PYHKLUM
KpMBbIX.

14. 3akpoitte auanorosoe okHo Mask Editor
(penakTop Macok).

15. BblbepuTe UHTEpECytoLLEee BaC YCIOBUE.

Hanpumep, ecnu Bbl X0TUTe, YTODLI
npubop 3anyckancs npu obHapyxeHun
NepBOro HapyLLeHUs nocne npocMoTpa,
Mo KpaiHei Mepe, O4HOI perucTpaumm,
He UMEIOLLEeN HapyLLEeHMIA, TO BbibepuTe
ans napametpa Violation (HapywieHve)
nepekntovatens F > T. (HapyweHuem
cuuTaetcs cobbiThe, Korga kakas-nmbo
TOYKa HAaXOLUTCS BHYTPU 3aTEHEHHON
obnactu macku.)

16. 3apaite napametp Triggered (¢
CUHXPOHM3aLMeER).

Mpubop ByaeT 3anyckatbes Npu
nosiBNeHUN HapyLeHus. Ecnm Bbl
onacaeTech, 4To npubop MoxeT
3anycTUTLCS NPEXAEBPEMEHHO (Npu
MOSIBNEHNN LLYMa BMECTO PeasibHoro
HapyLLEHNS), Bbl MOXETE HaCTPOUTb
Macky Tak, 4Tobbl OCTaBUTbL 3anac
BonbLuero pasmepa Mexay Mackon u
CUrHasnom.

34

Trigger Event | & Time Qualified | Advanced | Actiuns\

(12

Violation
Source:

oT OT>F OT=F>T
RF Input -

F @ F=T F=T>F

@ Free Run

~) Triggered
e Type:

Frequency Mask = @ True @I \ False

Force Trigger

Mask Editor
Load from file...

REW: 1.00MHz [¥] Auto

<)

2834010

at Mask Editor - Maskl
File

=le-iFa

e ] o e[ e |

Reference: __Spectrum Trace 1 14 2 -
(to be in list, a trace must be showind T a display)

Clickin ) Add points
araph
to: @ Edit Points

Mext Undo

0,00 dBrn

X Margin: 10,000 MHz

Y Margin: 10,000 dB

Auta draw

‘|}

! Offset Freq Amplitude i
Y ]
Iln‘_\" LJ’H\'“’V‘M‘\ E" 1 41.869 MHz -44.22 dBm
\
¥ 42.006 MHz -45.36 dBm
42,281 MHz -45,36 dBm
-100.00 dBém 42.419 MHz 46,64 dBm
CF: 1.453 GHz Span: 110,00 Mz 54.973 MHz -45.21 dBm an
2834025
Trigger 2 Time Qualified | Advanced [ FT-tions
Wiolation
Source:
RF Input -
) F @F>T OF>T>F Load fram fil. ..
_) Triggered

Type:

Frequency Mask @Trm ﬂFaIse

Force Trigger

RBW: LOOMHz (V] Auto

2834011

Trigger Event | & Time Qualiied | Advanced | Actions
Winlation

O Free Run eT T>F OTF=T @

@ Triggered OF @FT  OFT>F Load from file...

Type:

Frequency Mask -

True ﬂ False
Force Trigger

REBW: 100 M7 [¥] Auto
Actual: 1.0 MHz
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lMpumeHeHe 5. 3axBaT HECTALMOHAPHBIX CUTHANOB

MpocMoTp HeCTaUMOHAPHbIX CUrHaNoOB BO BPEMEHHOW U YaCTOTHOM obnacTax

CnekTporpammbl NO3BONSOT NPOCMATPUBATL U3MEHEHUE CUTHANOB BO BpEMEHU. [Ins U3y4eHus HecTalMoHapHbIX CUrHaroB,
HapyLLaloLLMX Macky, MOXHO MCNONb30BaTh akpaH Spectrogram (cnektporpamma). ObbeanHeHne akpaHa Spectrogram
(cnekTporpamma) ¢ yHKLMEN CUHXPOHM3aLMK No YacToTHoN Macke (Frequency Mask Trigger) nossonseT npocmaTpueaTh,

Kak 4aCTo NponcxoaAaT HapyLlleHua, U HaXOAUTb NPUYNHY Henonadku.

1. WenkHuTte kHonky Displays (3kpaHbi),
4TOObI OTKPbITL AMANOroBoe OkHO Select
Displays (Bbl6op akpaHOB).

2. [lobaBbTe akpaHbl Spectrogram
(cnekTporpamma) 1 Time Overview
(BpemeHHo 0630p).

3. 3akpoiiTe gnanoroBoe OKHO.

Folders:

GP Digital Modulation
RF Measurements
OFDM &nalysis
Pulsed RF

Audio Anabysis

Selected displays:

Available displays:

Choose any combination below, or use an Application Preset, l

File View FRun FReplay Setup  Tools Mindow Help -8 x
=5 @ T & A% 18| Frequency: 14530 GHz Reflev: 0,00 dBrn Preset Replay DSop -
2834001

Select Displays EI@

Application Presets, .. l

Spectrum

AMPL
Amplitude vs DP¥ Frequency  Phase vs
Time ws Time Time
AF 0.
Aans
RF &0 vs Spectrogram Time
Time Orwervien
Add
Rermove

Cancel l
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lMpumeHeHme 5. 3axBaT HECTALMOHAPHBIX CUTHANOB
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4. Boibepute akpaH Time Overview
(BpemeHHow 0630p).

5. YeenuuusainTe 3HayeHue napameTpa
Analysis Length (anuHa aHanu3a) fo
TEX Mop, noka akpaH Time Overview
(BpemeHHoN 0630p) He 3axBaTuUT
HeCTaLMOHapHbIi curHarn.

Ha akpaHe Spectrogram (cnektporpamma)

NoKa3aH npumep HeCcTalunMoHapHOro curHana.

Mo mMepe yBenn4eHns sHa4eHns napameTpa
Analysis Length (anuHa aHanusa)
KOMMYECTBO fIMHWIN CNEKTPOrpamMmbl BHYTPU
kaxgol peructpauumm Gyaet BopacTatb.

Macku BAONb NpaBoit CTOPOHbI dKpaHa
Spectrogram (cnekTporpamma) nokasblBaoT
Havarno Kaxaoi 3anucu peructpasuu.

® o

! Tirne Owerdiew = @
[s=[= ] 2.000ms Actual: 2,000 ms
@ -5.00 dBm
o oBfdiv:

1.00 dB

-15.00 dBm

=

© Position: 0.000 = @ Scale: 4.000 ms

2834-013

! Spectrograrm

+ Cverlap: 90 %
o Timefdiv: 2|
108 us
o RBEW:
100 fHr

[C] wew:

] 20

o Pos:
6.4 div

o CF: 2.44530 GHz

o B

-

+Peak

m

2 Span: 10,00 MHz
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lMpumeHeHve 5. 3axBaT HECTALMOHAPHbIX CUTHANOB

Ha akpaHe Spectrogram (cnekTporpamma) 0aHOBPEMEHHO 0TOGPaXaloTCcs U BPeMeHHas 1 YyacToTHast oGnacTu.
BepTuKanbHas ocb — 3T0 OCb BpeMeHH, 6onee HoBble aHHble 0TOBPAXATCs B HIKHEN YacTu CMEKTPOTpaMMbl.
opu30HTanbHas 0Cb — 3TO 0Cb YACTOT, NepeKpbIBatoLLas TOT e AManasoH YacToT, YTo U Ha akpaHe Spectrum (crekTp).

6. LlenkHute kHonky Markers (Mapkepbl),
4TOBbI OTKPLITb NAHEMNb MHCTPYMEHTOB
MapKepoB.

7. Boibepute Add Marker (nobasutb
Mapkep), 4Tobbl 406aBUTb Ha 3kpaH
OLMH MapKep.

8. Buibepute akpaH Spectrum (cnekTp),
LLEeNKHYB CTPOKY 3aronoBka.

9. YGeputech, YTO Ha 3kpaHe
Spectrum (cnekTp) ycTaHoBMneH
cnaxok Spectrogram Trace (kpuBas
CNeKTpOrpammbi).

Kpusasi cnektporpaMmbl Ha 3kpaHe
Spectrum (cnekTp) COOTBETCTBYET CTPOKE,
BbIOpaHHOM Ha 3kpaHe Spectrogram
(cnekTporpamma) akTMBHbLIM MapKEPOM.

File

Define Markers

Add Marker:

Attach to;
{in selected
display)

Delete

Al OfFf

Wiewy

Marker Properties | Define Peaks

Run

karkers

Replay

2834027

Reference

@

Add Marker
Delete harker

Delta Markers

&)

Readouts:  |Delta he

TTPUMEYAHUE. Ecnu akmusHbili Mapkep
omcymcemeyem, Kpugasi cnekmpozpamma|
Ha 3KkpaHe Spectrum (cnekmp) nokasbigaem
nepsyro NUHUK nepuoda aHanusa 8 3anucu
OaHHbIX meKywel peaucmpayuu.

WMarkers All markers off To Center | | Peak Tade |[ % |
2834028
Spectrum = @
o “w Snertroara [ lshowe niff Clear
o -5.00 dBm Trace 1
- dBfdiv: Enable Trace 2
10.0 de Enable Trace 3
o REW: Enable hath
100 4
] vB 0 Enable Spectrogram Trace
-105.00 dBm
Autoscale o CF 2.44530 GH: < Span: 10,00 MHz
2834042
Spectragram Spectrum =

v
o Timefdiv: |
920 us
o REW:
100 iz
] wew:

Overlap: 92 %

13D

o Pos:
8.1 div

o CF: 244930 GHz

Autoscale

1

@ Span: 10.00 MHz

< v Spectrogra  [V1Show +Peak
= -5.00 dBmn
« OBfdiv:
10.0 dB
= RBW:
100 kHz
[0 vew:

il
il Mt "‘l“'\un‘"‘”‘
1 ”I"II‘ it

i i||‘|"”.|‘L'|\ |

,
i
LIl

Autoscale | o CF: 244530 GHz

-105.00 cém

@ Span: 10.00 MHz
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lMpumeHeHme 5. 3axBaT HECTALMOHAPHbIX CUTHANOB

CoBert

m Kpusble 1, 2, 3 1 4 cnekTpa nokasbIBaKT CNekTp Anst napametpa Spectrum Time (Bpemsi 0TobpaxeHuUsi cnekTpa),
BbIOpaHHOro Ha akpaHe Time Overview (BpemeHHoi 0630p) unu Ha Bknaake Spectrum Time (Bpemst 0TOOpaxeHus
CneKTpa) NaHenu ynpaBneHus aHanuaom. [1ns cpaBHEHUs OTMETUM, YTO CMEKTPOrpaMMa OXBaTblBaeT 3Ha4eHNe
napametpa Analysis Time (Bpems aHanu3a), BbiopaHHoe Ha 3kpaHe Time Overview (BpemeHHo 0630p) nnn Ha BKknaake

Analysis Time (Bpems aHanu3a) naHenu ynpaeneHns aHannaom.
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lMpumeHeHve 6. poBeaeHre MMNYNbCHLIX M3MEPEHUI

[MpumeHeHue 6. MpoBeaeHne MMNYNbCHLIX U3MEPEHUN

W3mepenuns umnynbcHbix PY-curHanos Beeraa bbinv TpyaHon 3agaden. nsa obecneyeHns Heobxoaumoi TOHHOCTY 1
HaAEXHOCTM B HEKOTOPbIX M3MEPEHNSIX CNeAYeT UCMONb30BaTh CreLnanbHO N3roTOBMEHHbIE NPUBOPBI 1 creynanbHbIR
AMAarHOCTUYECKUIA MHCTPYMeHTapuit. CriedyeT Takke npuBnekaTb K U3MEPEHUAM KBanMULMPOBaHHbIX CreLmanycTos.
Mpouenypa u3amepeHus napamMmeTpoB UMMNyNbCa B aHanu3atopax cnektpa Tektronix, paboTaroLmx B peansHoM maclutabe
BPEMEHM, BbINOMHSAETCS NPEeAenbHO NpocTo bnarogapst asToMaTtuaalmmu 3Toro npouecca. AHanuaatop, B KOTOPOM
ycTaHoBneHa onuus 20, MOXeT 3aMeHUTb CrieLMani3npoBaHHoe ucnbiTaTensHoe 06opyaoBaHne, 0bblYHO Heobxoanmoe
ANs U3MEPEHUiA NapamMeTpoB UMMYMbCHBLIX PY-curHanos.

Hwxe nokasaH nopsiLoK BbINONHEHWS) U3MEPEHWNIA UMMYIbCHBIX PASMOYACTOTHBIX CUTHANOB:

H  3anuwuTe Cepu0 PagMoYvacToTHBIX MMMYNIbCOB B OLHOW 3amMnCy perucTpawuy;

= BpibepuTe n3mMepeHus ans oTobpaxeHus B Tabnuue MMNynbCoB;

B yccnegynte hopmy MMNyNbCa U M3MEpbTE OMOpPHbIe TOYKW C NOMOLLbIO 3kpaHa Pulse Trace (dhopma nmnynbca);

B npocmoTpuTe TpeHa u pe3ynbTathl Bl1d-aHanu3a uamepeHui ¢ nomoLLbio akpaHa Pulse Statistics (ctatuctuka
UMMynbCOB).

NTPUMEYAHUE. [ns cnedyrowezo npumepa Heobxo0um uMnynbCHbII cugHan unu nodxodsujas coxpaHeHHas 3anuch
0OaHHbIX. 3decb ucnonb3yemces galin PulseDemo.tiq us nanku C\SPECMON Files\Sample Data Records.

3axBaT MMNynbCOB

1. HaxmuTe Ha nepeaHe naHenm KHonky — L
Preset (npefBapuTensHas ycTaHoBKa), Ge) =
4T06bI YCTAHOBUTH B NPUBOPE HACTPOIKY |
MO yMOMyaHmi. (e

2834-066

2. LWenknute kHonky Displays (3kpaHbi), . :
4TOBbI OTKPBITH AMANOroBOE OKHO Select File  Wiew  Run Replay  Markers

Displays (Bbi6op 3kpaHOB). — = L s
B |3 & & T % &N

2834003
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lMpumeHeHue 6. poBeaeHe UMNYIbCHLIX M3MEPEHNUI

40

3. BbiBepute nanky General Signal Viewing
(0buwuit npocmoTp curHana).

4. Bbibepute 3Hauok Time Overview

(BpemeHHon 0630p) 1 fobaBbTe
npunoxeHue B cincok Selected Displays
(BbIBPaHHbIE 3KpaHbI).

5. BbiBepute nanky Pulsed RF

(vmnynbcHbIn PY-curHan).

6. [obaBbTe B cnucok Selected Displays

(BbIBPaHHbIE 3KpaHbI) akpaHbl Pulse
Table (tabrmua umnynscos) u Pulse
Trace (cbopma uMnynbca).

7. Haxmute kHonky OK, 4Tobbl 3aKpbiTh

aunanorosoe OKHO.

8. YcraHosute ans napametpa Frequency

(vactota) 3HaueHne 2,7 Ty,

Select Displays

Choose any combination below, or use an Application Preset, l Application Presets. .. l

Foldars:

g
GP Digital Modulation
RF Measurements
OFDM &nalysis
Pulzed RF
Audio Anabysis

[E=3eR =™

Available displays:

AM A
e L

Amplitude vs [0]=54 Frequency
Time ws Time

[l I

RF & vs  Spectrogram Time

Phase vs
Time

@

Time Crervien
Selected displays:
Spectrum
Remove
l oK l l Cancel l
2834029
Select Displays = [EoH5
Choose any combination below, or use an Application Preset, l Application Presets, .. l
Foldars: Available displays:
General Signal Yiewing ) —~
Analog Modulation wW % L
GP Digital Modulation
RE Me?asurements Pulse Pulse Table Pulse Trace
OFDM Aralysis Statistics
Audio Anabysis @
Selected displays:
i
Spectrum Time
Crvervien Remove
@ { oK l I Cancel l
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lMpumeHeHve 6. poBeaeHre MMNYNbCHLIX M3MEPEHUI

9. Bbibepute akpaH Pulse Trace (kpuBas Params | Define | Levels | Frea Estmation | Scale | prefs |
UMNynbca) 1 LWenkHuTe 3Hadok Settings -
(HaCTpOVIKVI) Measurement Filter: | Gaussian - Power threshold to detect pulses:  -10 dBc
10 3aﬂaV|Te ans Measurement Filter Bandwidth; 10 MHz Minirurn OFF time between pulses:  1.000 ng
(n3mepuTenbHBINA UNbLTP) 3HaYEHNe
Gaussian (rayccuaH) 7 Mex number of pulses:; 100

11. 3apanTe napameTtpy Bandwidth
(nonoca nponyckaHusi) 3HayeHue
10 MHz (10 Ml'y). 3akpoiTe naHenb
ynpaenexns Settings (HacTpoiiku).

12. Bbibepute nyHKTLI MeHio File > Recall . i
((bain > BbI3BATS). File | Miewe  Run  Replzy  Mar
o Recall.. Ctrl+0
13. Mepeigute B katanor C:/SPECMON File name: PulseDematia S FY— Y

Files/SampleDataRecords.

Boibepute Acq data with setup (TIQ) [
(DaHHbIE perncTpaLyum ¢ HaCTPOMKON
(TIQ)) B KOHTEKCTHOM CrINCKE.

Buibepute dhaiin PulseDemo.tiq B none
“MeHn aina.

HaxmuTe kHonky Open (OTKpbITh).

14. Mpwu nosiBneHun okHa Recall Acquisition i i
Data (Bbi3BaTh AaHHbIE perucTpaLm) Recall Acquisition Data e ==
3apanTe napametp Data Only (Tonbko
[JaHHble) 1 HaxmuTe kHonky OK.

Open l l Cancel ‘

Data and setup

@ Data anly

‘ (0]4 ‘ ‘ Carcel ‘

B kauecTBe anbTepHaTVBbI MOXHO
NCMONMb30BaTh peanbHbIit curHan

Mo CBOEMY YCMOTPEHUIO, ANs Yero
HYXHO nepesanycTuTb npubop, YTobbI
OH COOTBETCTBOBAN napameTpam
perucTpupyemoro curHana.
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lMpumeHeHue 6. poBeaeHe UMNYIbCHLIX M3MEPEHNUI

15. Ha akpaHe Time Overview (BpeMeHHOM
0630p) ycTaHOBUTE 3HAuYeHME
napametpa Analysis Length
(anuHa aHanuaa), 4ToBbl BKMIOYUTL
HECKOMbKO MMMYNbCOB. YMeHbLUNTE
TOPU30HTANbBHYIO LLUKaNy NpUMEpHO
Jo 10 mc, 4Tobbl MOXHO 6bino
BMAETb B AETANAX NEPBLIA MMMYIbC.
OtperynupyiTe 3Ha4yeHne Spectrum
Offset (cmeLeHne cnekTpa), Tak YToObI
Spectrum Time (Bpemst 0TOBpaxeHNs
cnekTpa) Bkoyano B cebs Bpems
NpUXofa 3Toro UMMynbea.

16. Haxmute kHonky Replay (noBTopHOE
BOCMpOW3BeaeHue), YTobbl 3amycTuTh
M3MEpEHNS B paMKax HOBOrO
nepvoaa aHanmsa 1 HOBOTO BPEMEHN
0TODpaxeHus cnekTpa.

17. Bblbepute akpaH Pulse Table (Tabnuua
MMMYIbCOB), 3aTEM LUEMKHUTE 3HAYOK
Settings (HacTpoiiku).

18. Buibepute Bknaaky Measurements
(n3mepeHus).

19. Beibepute npeacTaBnsiowpme UHTEPEC
namepenus. (B paHHOM npumepe
BbibepuTe napameTpsl Average
ON Power (cpeaHsisi MOLHOCTb
npu BKnoveHum), Pulse Width
(anutenbHocTb uMnynbca) u Rise Time
(Bpems HapacTaHus).)

20. 3akpoliTe naHernb ynpaBneHus.

21. Korpa Ha akpaHe Pulse Table
(Tabnuua uMnynbCoB) NOSIBATCS
AaHHble, HaxmuTe KHOMKy Replay
(noBTOPHOE BOCMPOM3BEAEHME), UTOODI
nepeobpaboTtaTb M3MEPEHHbIE 3HAYEHNS
Tabnuubl MMMYMNbCOB.

42

==

o dBfdiv:
10.0 dB

-100.00

-
Tirme Clwerdewn

0,00 dBrn

Autoscale

@
14

E]E] 10,000 ms

o [ E ]
actual: 10,000 ms

dBrn

o
@ Position: 0.000 =

= Scale: 20,000 ms

2838072

File Wiew FRun  PReplay Markers Setup  Tools  Window  Help
@ & T & & 1A Frequency: 2.70000 GHr Reflew: 0,00 dBrr Presetl | pp Replay  ~ | ) Run -

2838073

Pulse Table
Settings

MeaSUIEments | Params | Defing - ikamets”
I

@

Sied PulseI [¥] average ON Power
[Clpeak Power
I [T average Transmitted Pawer

Puise Width

Restore .
I [CIRise Time
— — — — — — — —
2834060
e SN

Freq Error: 169.2 Hz (&uta)

Freq: 2.700000169 GHz

L) S RN TE I LN B

Width

5.10663581 us
7.2043003 us
5.6035519 us
5.1220959 us
3.1116217 us

AOZ 20

Awg ON Rep Int -
220,96526 us
275.35643 us
233.68525 us
218.00013 us

220,97304 us

b ] = Ly -

-2,3557 dBm

-2,3568 dBmn
-2,3532 dBmn
-2,3565 dBm
-2,.3543 dBmn

2 2EA0 ADen
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CoBet

lMpumeHeHve 6. poBeaeHre MMNYNbCHLIX M3MEPEHUI

B MOXHO BbINOMNHATbL n3mMepeHus, korga an6op 3anyLleH 1 Kkoraa oCTaHOBNEH. Ha ocTaHoBneHHOM an6ope, BO3MOXHO,
Ner4ye cYnTbiBaThb pesynbTatbl M3MepeHVIl7I M3 yXXe 3aXBa4YeHHbIX JaHHbIX.

WU3mepeHne napameTpoB 3aXBa4yeHHbIX UMMYIbCOB

lMocne 3axBaTa MMNynbCOB ANA AeTanbHOro NPoCMoTpPa KOHKPETHbIX M3MepeHVIl7I MOXHO BOCIOJ1b30BaTbCA 3KPaHOM

Pulse Trace (kpuBas umnynbca).

1. BblbepuTe 0auH 13 pe3ynbTaToB
namepeHnin Ha akpaHe Pulse Trace
(kpuBas umnynbca). Hanpumep,
LemNKHUTE SYERKy C N3MEPEHHBIM
3Hayennem Width (gnutenbHocTb) Ans
nmnynbca 1 (Pulse 1).

Ha akpaHe Pulse Trace (kpuBas

Pulse Trace o || B ER
UMMynbca) nokasaHa kpusas
3aBWCUMOCTY aMNINTY bl OT BPEMEHM © 2.72 dBm
Ans BbIGpaHHOro pesynbTata Ha Resuft: o dBfdiv:
BbIbpaHHOM umnynbce. CrHue NnHAM 1 |M| 10.0d8
CTPEIKU NOKa3bIBAKT, KaK BbINOMHANOCH o Pulse 1
N3MepeHme. 5.107 us
3eneHas cTpernka Ha akpaHe nokasblBaeT
MOPOr MOLLHOCTH, UCMONb30BaHHbIN 97,28 dEm
Ans onpefenexns umnynbcos. Ecnu o
3TOT NOPOT YCTAHOBEH CTINLIKOM | Autoscale | © 59.2us @ Scaler 7.16us

BbICOKMM WMN CIIALLKOM HU3KWM, TO
UMnynbCbl He ByayT oBHapyxuBaTLCA.
lMopor MOLLHOCTY yCTaHaBNMBAETCS Ha
Bknagke Settings > Params (HacTpomku
> napameTpsl).

Pulse Tahle

Freq Error: 169.2 Hz (&)

= [ -O-Es]

Freq: 2.700000169 GHz

L1 B S TR L% B

Avg ON

-2.3557 dBrn |
-2,3568 dBrn
-2.3532 dBrn
-2.3565 dBrn
-2.3543 dBrn

2 DCAN Al

iidth

7.20430032 us
S.6055519 us
5.12209359 us
5.1116217 us

1072C0

Rep Int i

275,35643 us
233268525 us
212.00013 us
220,97304 us

2TC ATTA 4,

2834-014
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lMpumeHeHue 6. poBeaeHe UMNYIbCHLIX M3MEPEHNUI

2. llenkHute Ha akpaHe Pulse Trace
(kpuBas umnynbca) anemeHT
ynpaeneHus Pulse (Mmnynse) n
BBEWTE JPYrol HOMEP UMMNynbCa.

HoBbIi MMNYNbC NOABNSETCS Ha KpaHe
Pulse Trace (kpuBas umnynbca) u
BbIbupaeTcs Ha akpaHe Pulse Table
(Tabnuua umnynbcoB). [ns npocMoTpa
¥ aHann3a pesynbTaToB U3MepPEHMIA
MMMYNbCOB MOXHO WCMONb30BaTh
akpaHbl Pulse Trace (kpuBas umnynbca)
1 Pulse Table (tabnuua nmnynscos)
COBMECTHO.

MoxHo BbIGpaTh Apyroi pesynbTar Ha
3kpaHe Pulse Trace (kpuBas nmnynbca),
1 OH Takxe OyaeT BbiOpaH Ha 3kpaHe
Pulse Table (Tabnuua umnynbcoB).

3. [ns yBenuueHns getanen BblIopaHHOro
MMMYNbCA UCTOMb3YIATe 3NIEMEHTbI
ynpasnenus Scale (macwuTab) u Offset
(cmelleHue). Hanpumep, MOXHO
HaCTPOWUTb 3NEMEHTbI yNpaBneHus Ans
noryyeHnst noapobHoOro npeacTaBneHunst
pesynbTaToB U3MEPEHUs BPEMEHM
HapacTaHWsi UMNyNbCa, Kak NokasaHo Ha
pUCYHKe.

CoseTt

g

Pulse Trace

o 2,72 dBm
Resulti iyl
| width | to0de
o Pulze 1
5.107 us
2)
-07.28 dBm

| Autoscale | 2 59,2 us

© Scale: 716 Us

2838074

Pulse Trace

v 272 dBm

o dBfdiv:
10,0 dB

Result:

[width |

o Pulse 15
5.114 us

||I||'.II||LII'|I|"|PI-..i| |

-07.28 dBm
T

[ autoscale | o 3,44 ms

© Scale: BN

2834-015

®

B Y7o6bl ONTMMM3MPOBATL CMELLEHNE NO BEPTUKANN 1 TOPU3OHTaNM U 3HauYeHus MacluTaba, wenkHute Autoscale

(aBTOMaTUYECKMI BbIOOP MacLuTaba).

B [Ipn ucnonb3oBaHuM MacwTaba 1y CMeLLEeHUs HAaCTPOTe 3NEMEHT yNpaBneHus Ans nepemeLleHns obnacTu nHtepeca
K Camoil KDOMKE y NMEBOW CTOPOHbI 3KpaHa, 3aTeM HacTpounTe maciutab, ytobbl pasBepHyTb 06nacTb MHTEpeca.
Dpyron cnocob nameHeHuns Macwtaba — WenkHyTb MPaBO KHOMKOW MbILLK MO rpaduky 1 BbibpaTh B packpbIBLIEMCS
KOHTEKCTHOM MeHI0 MyHKTbI Pan (naHopamupoBaHue) unu Zoom (MaclitabupoBaHue), nocrne Yero npy NOMOLLY MbiLL

WUNW CEHCOPHOTO 3KpaHa pacTsHyTb rpacuk.

MpocMOTP CTaTUCTUKN M3MEPEHMUIA AN BCEX U3MEPEHHbIX UMNYNbCOB

[nsa oTobpaxeHns TpeHaa unu pesynbtatoB Bl1d-aHanusa MoxHo ucnonb3oBaTh akpaH Pulse Statistics (cTatucTuka
UMNYNbCoB). YToObI MONYYUTH HaUMyYLLee pa3peLLeHie Mo YacToTe U HaUMYYLWNA AUHAMWYECKWIA Anana3oH, HeobXxoamuMo

BKIKOYNTL B nepmnog aHann3a MHOro nmnynbCoB.
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lMpumeHeHve 6. poBeaeHre MMNYNbCHLIX M3MEPEHUI

1. YcraHosuTe 3HaueHue Analysis Length
(anuHa aHanwusa) Ha akpaHe Time
Overview (BpemeHHoi 0630p), paBHOE
19 ms (19 mc).

Tir'ne e Pl

@ 0.00 dBm
o dB/div:
10.0 dB

-100.00 dBm

Autoscale

\A___] \s__—][i 10,000 ms

o Position:

o [-E-=s]
Clzar

Actual 19.000 ms

=
-5.000 ms

o Scale: 20.000 ms

2. LUenknute kHonky Displays (akpaHbi),
4TODbI OTKPLITH AMANOrOBOE OKHO Select
Displays (Bbl60p 3kpaHOB).

File  Wiew

@

Run karkers

Replay

2834003

3. Bbibepute nanky Pulsed RF

M Select Displays IEI@
(umnynbcHbIn PY-curHan).
4. Y,qanMTe 3HAYKM Spectrum (CI'IeKTp) Choose any combination below, or use an Application Preset, l Application Presets. .. ‘
u Time Overview (BpeMeHHOM i Foldars: Available displays:
npocmoTp) 13 cnncka Selected Displays General Signal Viewing
(BbIBPaHHbIE 3KPaHbI). Analng Modulation E
GP Digital Modulation RUlsE
. RF Measurements L
5. [obasbTe B cnncok Selected Displays (OFDM Analysis Statistics @
(BbIBpaHHbIE 3KpaHbl) 3Ha4ok Pulse audio Analysis
Statistics (cTatuctuka uMnynscos).
6. 3akpoliTe ananoroBoe OKHO.
Selected displays: — /
HE W i
Pulse Table Pulse Trace  Spectrum Time
Crwerview Remove
i oK l l Cancel ‘
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lMpumeHeHue 6. poBeaeHe UMNYIbCHLIX M3MEPEHNUI

Ecnv BbibpaH napameTp Trend (TpeHa),
Ha akpaHe Pulse Statistics (cTatuctuka
YMMYNbCOB) BbIBOAMUTCS rpadmk
pesynbTaToB BbIGPaHHOTO N3MEPEHMS
ANs KaX[0ro U3MEPEHHOro UMMynbea.

7. Bbibepute nsmepenus ¢ Diff.
PesynbTatbl n3mepeHns dasbl
ANS KaXOoro UMnynbca — 370 XopoLune
NPUMEPbI TOTO, Kak NOKa3blBaTb TPEHA
u cTatuctuky bro.

8. 3amenuTe kpuByto ctatuctukn Ha FFT
(BNo).

BlN® nokasbiBaeT HAaNOMUHALOLLYHO
CNEKTP KpUBYK 3aBMCMMOCTH
amnnutygbl (B Ab, OTHOCUTENBHO
HanbonbLUero pesynbTarta B Habope)
OT 4acTOTbl. JTO MOXKET ObiTh
MonesHbIM Ans NAEHTU(NKALNN NOMEX
B MMMNYNbCHOM curHane. Hampumep,
ecnu okono YactoTbl 60 'y nosBnseTcs
BbIOPOC, OH MOXET 03HayaTb CBA3b C
MCTOYHMKOM NEPEMEHHOTO TOKA.
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Pulse Stat@
D.123 °

Result:

[goff = -]
2 Pulse 15
0.0291 °
Max: 0.1042 °
Min: -0.3225 °
Avg: -0.0735/ 0.346 °

A r
Trand v|| Autoscale | o 1

o Scaler 41

2834062

Pulse Statistics

» 1,36 dB
Resdlt:  deydw:
@ Diff MR
@ Freq: 0.0000 Hz
0.0000 de
25,77 dB
FFT v|| sutoscale | o 0,000 He

o Srale: 2,10 kHz
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