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BeepeHue

B npouecce npoekTUpoBaHuns Uan 06CNyKUBaHMS CPEACTB LMPPOBOIN CBA3U UM PagnoSioKauum 4acto
TpebyeTca AeMoaynsAUMS U aHaM3 LUIMPOKONONOCHbIX curHanos CBY ouanasoHa. B HeKOTOpPbIX TakUx
3afayax, KoTopble MOryT ObITb peLleHbl C MOMOLLbI COBPEMEHHOTO LWNPOKOMOIOCHOMO ocumnorpada,
HanpuMep ocuunnorpada Keysight cepum Infiniium, curian MoxHo oumdpoBbIBaTb HEMNOCPEACTBEHHO
ons ero aHanmsa c nomoubio M0 Keysight 89600 VSA. OgHako Bo MHOTMX C/lydasix npeanoyTuTesibHee
MCNONb30BaTb LLUMPOKOMNOOCHBIN NMOHWUKALWMUIA Npeobpa3oBaTesb YacToTbl UK TIOHep 4S8 npeobpaso-
BaHus CBY curHana Ha npoMexxyTouHyto yacToty (MY) nepea ero oundpoBKoi ocumnnorpadom.

B naHHOM [OKyMEHTE paccKa3biBaeTCsl 0 BO3MOXHOCTU NPUMEHEHUs aHanm3atopa curHanos Keysight
cepumn PXA B kKayecTBe noHuxatoLero npeobpasosatens gas ocumnnorpacda Keysight Infiniium nnun
ourntansepa Acqiris, Ha koTopbix paboTtaet 10 89600 VSA. Mpu 3TOM MOXKHO He TOJIbKO UCMOMb30BaTb
npenMyLLecTBa NofHOQYHKLMOHANbHOMO aHannM3aTopa CMrHanoB/CreKTpa U BEKTOPHOro aHanm3aTopa
CUIHaNoB, HO M NONYYUTb LUIMPOKOMOIOCHYO CUCTEMY, BbINOMHSIOLLYIO AeMOOYNSLMIO B LUMPOKOM NOS0-
Ce YacToT.

Tak»Ke paccMaTpuBatOTCS BONPOCHI COBAMHEHMS NPUBOPOB B U3MEPUTENLHON CUCTEME, TPEbyeMble
onuumn ons aHanmnsartopa PXA n Metogbl koppekumu ero A4X B LUMPOKOM AuManasoHe 4acToT.



KoHdurypauusa aHanusatopa PXA

ﬂ,mana30H 4acToT

CHayana paccMoTpuM TpeboBaHUs, NpeabaBAsSEMble K Anana3oHy Y4acToT U
noJsioce NPonycKaHUsi NPy BbINMOSHEHUM U3MEPEHMWI B LUMPOKOW NOJIOCE YacToT.
[wnana3oH yacToT aHanusaTopa curHanos N9030A cepumn PXA onpepensetcs cne-
unanbHom onuuen. B cnegytowen Tabnuue ykasaHbl ONLMM C COOTBETCTBYHOLLEN
BEpXHel rpaHuLen gmanasoHa 4acTor.

Mogensb-onuus MakcumanbHas yacrora, My
N9030A-503 3,61y

N9030A-508 8,4TTy

N9030A-513 13,6 Iy

N9030A-526 26,5y

N9030A-543 43Ty,

N9030A-544 44 TTy,

N9030A-550 50 Iy,

Ta6n. 1. Onumm pns aHanusatopa PXA

PaccMOTpUM HMXHIOIO rpaHunLy amMana3oHa. MMHUManbHasa yacTtoTa Ans aHa-
nusatopa PXA paBHa 3 u. [lManasoH, nexalini Mexay MUHUManbHOM U MaK-
CMManbHOM YacToTaMu, pa3feneH Ha HUXHUIA 1 BEPXHWUIA AnManasoHsl. HuxkHUR
OunanasoH 3aHumaet ot 3 'y go 3,6 I'Muy. B aToM AnanasoHe aHanusaTtop PXA
numeet nonocy MY 160 Mly. B 6onblIMHCTBE CNyyYaeB A BEKTOPHOIO aHanmsa
CUTHANOB B HMXHEM [Mana3oHe PeKOMEHAYeTCs UCNOb30BaTb BHYTPEHHIOO
undposyto MY ¢ nonocont 160 My (onumsa B1X) aHanusatopa PXA. OaHako,
MOXKHO MCMOMb30BaTb BHELWHUN aurutansep, Hanpumep ocumnnorpad Infiniium.

BepxHuit guana3oH 3aHuMaet ot 3,6 L [O0 MaKCUManbHOWM YacToThl, onpege-
nsemon onumsamu (tabn. 1). B atom gnanasoHe aHanusatop PXA nogaepxusaet
nosiocy MY nopsiaka Heckosibknx coteH MIU. B foKyMeHTe 0CHOBHOE BHUMaHMe
yaeneHo o6Cy>KaeHNo U3MepeHnin B BepXHeM aunanasoHe. PaccmaTtpusatoTcs
nuwb aHanmsatopsl PXA c onumnsimu 508, 513, 526, 543, 544 unn 550, nockonbKy
N3-3a OrpaHMyYyeHHom nonockl MY 3aMeTHbIX MPENMYLLECTB PaboThl TONTbKO B HUXK-
HeM auanasoHe Her.



Bbixopn MY

Mpu ncnonb3oBaHuu aHanusatopa PXA B kauecTBe noHWKaloLlero npeobpa3oBa-
Tens, BTopov Bbixog MY Ha 3agHen naHenn aHanu3aTopa f0JKeH 6biTb coeAnHeH
¢ BXoZoM ocuunnorpada. Ytobbl aToT Bbixog, pabotan, aHanusaTtop PXA Heobxo-

OuMo ocHacTuTb onuuen CR3. B Tabn. 3 npuBeaeHbl XapaKTEPUCTUKN 3TON ONUMK.

Mapametp 3HaveHue
Bropon Bbixog MY
LleHTpanbHas yactota

PexxuM aHanusatopa cnektpa (SA) 322,5 MIy

Pexxum aHanusaropa 1/Q

Monoca NY < 25 MMy, 322,5Mly,
Monoca MY 40 My, 250 My
Monoca MY 160 My, 300 My,

(o B SO D1 55 o) K a5
Monoca nponyckaxus

HukHUI onanasoH o 160 Mry (Hom.)

BepxHuit gnanasoH

3aBWCUT OT LEHTPaIbHOM YacToThl B AWana3oHe
C npecenekTopom

BY?
Be3 npecenekropa (onuus MPB) [o 900 Mry (Hom.)
OcTaTouHble BbIXOAHbIE CUrHANbI -94 nBM nnu MeHbLe (HoM.)

Ta6n. 2. Bropow Bbixopg, MY

Ocoboe 3HayeHWe UMeloT ABa NapameTpa: LeHTpanbHaa YacToTa Ha Bbixoge MY n
3apfaHHas nonoca MY. LleHTpanbHasa yactoTta nexuT B guanasoHe ot 250 oo 322,5
Mrlu. Mpu ucnonb3oBaHum aHanusaTopa PXA B KauecTBe noHuMXatLwero npeobpa-
30BaTeNs YacTOTbl PeKOMEHAYEeTCA YCTaHABAMBATb €ro B PeXXUM aHanun3a crnekTpa
CO CBUNMPOBAHMEM, B KOTOPOM BblgaeTcs obblyHas MY 322,5 MIy. PekomeHayeTcs
TaK)Xe yCTaHaBAMBaTb HyNeBY Nnonocy 0630pa, NpU KOTOPOW CBUNMPOBaHME
reTepoAnHa He BbINOJIHAETCA U NPUEMHUK paboTaeT Ha YacToTe, BblbpaHHOM B
MEHI0 LeHTPaNbHOM YacToThl.

" KoagpuumeHT nepenaym npeobpazosatesis 0npesenseTcs npu 0caabneHnm MexaHn4eckoro atTeHoaro-
pa 0 A6 v BbIKNOY€HHOM 371eKTPOHHOM aTTeHoaTope. HoMuHanbHoe 3Ha4eHne CooTBETCTBYeT Hy1eBoM
nosoce 063o0pa.

2 onoca nponyckaxus XXUI-npecenektopa, KoTopas 06bI4HO U3MeEHSIETCS OT 46 Ao 74 MIL, 3aBuCUT OT LeH-
TPasibHOM YacTOTbl M BbIBPaHHON MaKCMMasibHOM 4acToTkl aHaau3atopa. LLnpuHa nosocsl nponyckaHus
3aBUCUT rN1aBHbIM 06P3a30M OT MPECENEKTOPA.



BTopow napameTp u3 Tabn. 2, KOTOpbIN HE0OBXOAMMO PaCcCMOTPETL, — 3a4aHHas
nonoca MY. MNpwu paboTe B BepxHeM gmana3soHe nonoca MY 3apaetcs B cooTBeT-
CTBUM C BKJIIOYEHNEM UM OTKJIOYEHMEM npecenekTopa. B gaHHoM 3apaye npe-
CENEKTOP HE UCMOJIb3YEeTCS, YTO MO3BOJIAET NOJYYUTb MAKCMMaIbHO BO3MOXKHYO
nonocy MY. MNpecenekTop npeacTaBnseT cobol nepecTpavBaeMbIit MONOCOBON
GUNbTP, BKIKOYEHHBIN Nepes NepBbIM CMecUTesIeM, KOraa aHanusaTtop pabotaeTt B
BepxHeM ananasoHe. QunbTp 3HAYUTENBHO NOBbILWAET 3PEKTUBHOCTL aHaNM3a
CMeKTPa B PeXXNMe CBMNUPOBAHUS, HO CUJIbHO OFPaHMYMBAET MOJIOCY NPONycKa-
HWS NPY UCMONIb30BaHMM aHanNM3aTopa B Ka4ecTBe NOoHMXKatLwero npeobpasoBa-
Tens. [py oTKNOYEHWNM NpeceneKkTopa 3aLmTa oT MOMEX Mo 3epKasbHOMY KaHany
OTCYTCTBYET, N03TOMY He0b6X0ANMO NPefoTBPaTUTL NoAayy Ha Bxog npubopa
CUrHanoB B NOJIOCE 3ePKaJIbHOr0 KaHana, KoTopble MoryT 6bITb Npeobpa3oBaHbl B
MY. Ona aToro Ha BXofe aHannsaTopa MoryT notpeboBatbcs GUNbLTPLI.

TakvM 06pa3oM, 4TOObI MOSTYYMUTb ONTUMAsIbHbIN LUIMPOKOMOMOCHbIN MOHMMKAOLWNIA

npeobpasoBaTesib 4acToThl, B aHanu3aTtope PXA Heo6xo4MMo Ucnosb3oBaTb
onuuio MPB (ncknoveHmne npecenexkropa).

BbiBOAbI MO KOHPUTYPUPOBAHUIO

YunTbiBas BbILLIEN3NI0XKEHHOE W Npefnonaras rnokpbIT1e AnanasoHa yacTor ot 3,6
00 26,5 'L, MOXXHO pEKOMEHA0BaTb C/ieAyLLY0 MUHUMaNbHY0 KOHbUrypauumto:

Mopens/onuus Onucanue

N9030A AHnanusatop PXA cepumn X

Onuusa 526 MakcumanbHas vactota fuanasora 26,5 'y,
Onuus CR3 Bropoit Bbixoa MY Ha 3aaHei naHenn

Onuwns MPB 06xo0p, npecenekTopa

Tabn. 3. PekoMeHaoBaHHasa KoHUrypauns aHanmsatopa PXA

B Tabnuue 3 npeactaBneHa MMHMMasbHasA KOHGUIypaunus aHannsaTtopa cur-
HanoB, KOTOPbIN MOXET TaKXKe NCMOJb30BaTbCA B KAYECTBE LWMPOKOMOOCHOIO
noHu>KatlLLero npeobpasosartend. [Ina cneunanbHbIX 3a4ay aHannsa MoryT
noTpe6oBaTbCA AOMNOHUTENbHbIE ONUUW, HANPUMEP, NPEAYCUANTENb ANA PaboTbl
co cnabbiMK cUrHanamm.



PekoMeHpaumm no Bbi6opy Nonochl
nponycKaHus

PaccMoTpum ocobeHHocTu BbiGopa nosiockl nponyckaHus. MNpexae Bcero,

Hafo onpenenuTb, Kakasi Nosoca NPonycKaHMa HeobxoanuMa A1t KOHKPETHOro
N3MepeHMs 1 KaKyt MaKCMManbHY0 Noaocy NponyckaHus MoxeT obecneymBaTb
aHanusarop. Monoca nponyckaHMs aHanm3aTopa, KotTopasi Nnpu paboTte B BEPXHEM
OunanasoHe 6e3 npecenektopa MoxeT gocturaTe 1 ITu, 3aBucKT oT TpeboBaHwMiA

K TOYHOCTM aHanm3a curHanos. PaBHoMepHocTb MY onTuMu3npoBaHa B nosioce
nponyckanus ot 600 go 900 Mlwu,. Mpu nonoce nponyckanma 1 My, ueHTpanbHas
yacTtoTa Ha Bbixofe M4 paBHa 322,5 Ml a yacToTa reTepoAnHa Bbille YacToThbl
CBY curHana, pns KOTOporo A0NXHO 6bITb BbINOJIHEHO MOHMXKatoLWee npeobpaso-
BaHwue. Mpu nonosmHe nosiockl MY, pasHon 500 MI, HUXHASA YacToTa nonockl MY
pasHa -177,5 Mll, 4To NPpMBOAMT K CBEpTbIBaHMIO cnekTpa Y.

PekoMeHpyeTcs, 4Tobbl MaKCMManbHas WwWupuHa nonockl MY gns ctaHgapTHOM
KOHOUIypauum ¢ LeHTpanbHou Yactoton 322,5 Ml He npesbiwana 500 M.
370 orpaHMyeHne No3BossieT 06ecneyYnTb 3aWMTHbIM MHTepBan 72,5 Ml Mexay
4acToTON reTepoamHa 1 TpebyeMoi Nonocon U3MEPEHUS.

Ecnv TpebyeTcs yBeNMUYMTb NONOCY MPONYCKAHUS, TO MOXKHO BbINOSIHUTL MPOCTYHO
HacTpomnKy aHanu3atopa PXA onsa caBura BBepx LeHTpanbHoum yacToThl MY, B
pe3ynibTaTe Yero 3alUTHbIA MHTEPBaJs MeXay 4acToToM reTepoanHa 1 NnoJsiocon
N3MepeHus yBennunTtcs. HacTporika BbiNosHAeTCcs NOCPeacTBOM YCTaHOBKM
OTCTPOMKM YacCTOTbl aHanusaTopa.

Kakas nonoca nponyckaHus MoeT 6bITb NoslyyeHa TakuM MeTogoM? Mel peko-
MeHayeM ucnonb3osaTtb nosiocy MY nopsaka 900 Ml ¢ ueHTpanbHOM YacToToM
700 Mrlu. Ona nony4yeHUs 3TUX 3HAYEHUIN MOXKHO UCNOJIb30BaTb OTCTPOMKY 4acTo-
Tbl -377,5 Ml Tpebyemas oTCTPOMKA YaCTOTbl BbIMMCNISETCS N0 GopMyIie:

omempoiiku L mpe6. IT4

[ns npvBeneHHOro BbiLLEe NpUMepa 3Ta OTCTPONKa byaeT paBHa:
3225 MI'y — 700 MI'y =-377,5 MI'y

B cnepylowem npuMepe npeanosioxum, yto nonoca MY pasHa 900 MIy, a ueH-
TpanbHas MY - 700 Ml



Hactponka aHannsatopa PXA

Mpu ncnonb3oBaHuu aHanusatopa PXA B kauecTBe noHWKaloLlero npeobpa3oBa-
TeNs ¢ LeHTpanbHoOM YactoTon Ha Bbixoge MY 700 MIy 1 nonocon MY go 900 MIy,
HaCTPOMKY aHann3aTopa HeobxoAUMO BbIMOSIHATL CliefyoWwum 06pasom:

lpumeyanwme. Mpy onucaHnm HaCTPOViKK aHaM3aTopa u fasee, KOMaHaa, Hane-
YaTaHHas XXUPHbIM LIPUPTOM U MOMeLLEeHHAsH B CKOOKM, OTHOCUTCS K annapaTtHou
KHOMKe, @ KoMaH4a 6e3 CKOBOK — K MPOrpaMMHOU KHOMKe.

1. Yb6eouTtbcs, 4To NpubOp paboTaeT B peXXnUMe aHan3aTopa CNeKkTpa, Haxas
kHonKy [Mode] v nposepus, uto Hagnucb Spectrum Analyzer BbigeneHa.

2. Haxatb 3eneHywo KHonky [Mode Preset] B BepxHeM npaBoM yriy Ha nepenHen
naHenu npubopa. Mocne aToro Npnbop CMOXKET BbINOMHATL CBUNUPOBaHUE BO
Bcen nonoce ot 10 Ml 4O MakCMMasibHOM Y4acTOTbl (3aBUCUT OT ONLKUN).

3. HacTpouTb aHanusaTop Ha TpeGyeMylo LieHTPabHY0 YacToTy, HaXKaB KHOMKY
[FREQ] > Center Freq. B naHHoM cnydyae aTta 4acTota pasHa 10,0 I,

4. YctaHoBMTL HyneByto nosiocy 063opa, Haxas kHonky [SPAN] > Zero Span.

5. 3apaTb OTCTPOMKY Y4aCTOThl, KaK yKa3aHo Bbille, Ha)kas kHonky [FREQ] > Freq
Offset 1 BBeas TpebyeMoe 3HayeHne oTcTponku. Hanpumep, eeectn -377,5
M. 3To NpBEAET K OTCTPOVKE LLeHTPasIbHOM 4acTOThl Ha BBEAEHHOE 3HaYe-
Hue.

6. [loBTOpHO yCTaHOBUTL TpebyeMyto LLeHTpasibHyto YacToTy, noBTopue war 3. B
0aHHOM npumepe ncnosbayetca YactoTta 10 M.

7. [Ons HacTpoiku kKoHobUrypaumum Bbixoga MY HaxkaTtb kHonky [Input / Output] >
More > Output Config > Aux IF Out > Second IF (322,5 MIy).

8. OTknounTb NpecenekTop, Haxkas kHornky [AMPTD] > More > uW Path Ctrl >
uW Preselector Bypass.

9. BbIKOUYNTD GYHKLMU aBTOMATUHECKOW KOPPEKLMI aHannsaTopa, Haxas
kHonky[System] > Alignments > Auto Align > Off. [ocne 3toro npu6op He
GyneT BbINOMHATL aBTOMATUYECKYH0 KOPPEKLMIO B MPOLECCE U3MEPEHNUS.

10. B 3aBepLueHMe YCTaHOBUTb NPUBOP B PEXKMM OOHOKPATHOIO CBMNUPOBaHMS,
Ha)kaB kHonky [Singlel. 3To no3BonuUT NnpenoTBPaTUTL Nt0GLIE BHYTPEHHUE
KanMOpPOBKM MEXAy CBUNMPOBAHUSMU, KOTOPbIE MOTYT NOBNUSATL Ha Pe3yJb-
TaTbl UIMEPEHUN. B pexknMe 0/HOKPaTHOro CBMNUPOBaHUS 06HOBIEHNE
napameTpoB, HanpuMep U3MEHEHMS YacToThl, He BbIMOJIHAETCA 40 3aBeple-
HWs cBUNMpoBaHus. MoaToMy He 3abbiBaiTe HaxxMMaTb KHonKy [Single] nocne
Nt060ro 3MeHeHUst KoHpUrypaumm.

Mocne nocnepnoBaTeslbHOrO BbINOTHEHUS BCEX ONEepaLuii HAaCTPOMKM aHanM3aTop
OyneT CKOHPUrypuMpoBaH Kak NOHMXKaLWMiA npeobpasoBaTtesib YacToTbl U
HacTpoeH Ha npeobpa3soBaHue curHana 10 My B MY ¢ ueHTpanbHom yactoTon 700
M. BbixogHom curHan MY HeobxoanMo npoBepuTb, NOACOeAMHUB K Bbixoay MY
Opyron aHanusartop cnektpa unu ncnonb3ys M0 VSA gna namepeHust napamMmeTpos
CUrHana. Y4TuTe, 4To YacToTa reTepoAMHa Bbile NONOChl U3MEPEeHMUs, MO3TOMY
cnekTp MY 6yneT MHBEPTMPOBAH (HU3KME U BbICOKME YACTOTbl MOMEHSOTCS
MecTamu).

lMpumeyvarue. Ecnn Tpebyemas nonoca nponyckanus He Beiwe 500 MIL, To peKoMeHayeTcs NCnosb30BaTh
CTaHAAPTHYI0 UEHTPAJIbHYI0 YacToTy Ha Bbixoae 14, pasHyto 322,5 MI1. B aToM cnyqae warn 5 u 6 nocneno-

BaTEIbHOCTY HaCTPOWKM HE BbIMOJIHSIOTCS.



Hactpounka N0 89600 VSA

MopcoenmHuTs Bbixon MY Ha 3agHen naHenu aHanusaTtopa PXA k Bxogy Channel

1 ncnonb3yemoro ocumnnorpada Infiniium. Ocumnnorpad foskeH nognepxmMeaTb
nonocy nponyckaHus 2 'u. 3anyctutb M0 89600 VSA. Mocne nHnumanusaumm

M0 1 oTobpa)keHUst pesynbTaTta CBUNUPOBAHUS, NEPENTM K CIeAYIOLWMM Waram
nocnief0BaTeNbHOCTN HACTPOMKK:

1. BKNOUYUTb reHepaTop CUrHANOB U COEAMHUTL €ro C BXOAOM aHanu3artopa
PXA. YcTaHOBWTbL reHepaTop B PEXMM NoAavM HEMOAYIMPOBAHHOMO CUrHaNa
c amnautypon 0 obm. LleHTpanbHas yacToTa AoJSIXKHA COBNaAaTh C 4acTOTON,
MCMosIb30BaHHOM NPU HacTpoiike aHanu3artopa (B Hawewm cayyae 10 MMw).
PekoMeHayeTcs MUCMONb30BATb CUTHAJ C TOM XKe aMMInTyOown, YTo U TecTupye-
MbIV CUFHAN. 3TO MO3BOJIUT YBENIUYUTL AMHAMUYECKMI AMaNa30H, Tak Kak AYX
OyneT MU3MepATbLCS NPY YPOBHE MOLLHOCTM U3MEPSIEMOro CUrHana.

[MpumMeyaHmne. ITo MOXKET 0Ka3aTbCs N01e3HbIM A5 OLEHKM 0C/1abeHus, ycTa-
HoBJIeHHOro B aHanu3sartope PXA. [lns BxogHoro curHana c yposHem 0 gb6M MuHu-
MasibHoe ociabneHne Ha Bxoge Ao/xHO 6biTe 0T 10 go 16 gb. Touka koMnpeccumn
Ha 1 ab ans aHanusatopa PXA nexut B AnanasonHe ot -3 Ao +4 abm (no exoay
cMecuTtens). Ans ycTpaHeHus npobsieM KOMMIPeccum yCuaeHnss PeKoOMeHayeTcs
obecneynBatb ocsabneHme BXoqHoro curHasa Ha 10 gb.

2. Ha pucnnee otobpaxkeHus cnektpa N0 VSA nonxHa nosaBuTbCS HEMOAYNPO-
BaHHaa Hecywas ¢ yactoton 700 Ml (unu nobas 3aganHas NY). OtcytcTere
TaKoro CMrHana ykasblBaeT Ha HeMpaBuIIbHYH HaCTPOMKY.

3. BbibpaTb ananasoH B 10 VSA 0 gb.

4. CkoHourypuposatb 10 89601B VSA nns ucnonb3oBaHUs C BHELHUM
NoHMXawLWum npeobpasosaTteneM, Bbiopas Input menu > User Correction
> Frequency Converter. Ecnu Bbl ucnons3yete N0 89601A VSA, To cnegyet
Bbl6paTh Utilities Menu > Calibration. Bui6paTb Bknaaky Frequency (Yactota)
B okHe Calibration Properties (CBoicTea KanubpoBKu) M CKOHGUTYpUpoBaTh
MeHI0 NoHmXKatowero npeobpasosatens, Boiopae Use Frequency Converter.

5. BeecTu ueHTpanbHyto yacTtoTy. B naHHOM npumepe ata yactota paBHa 10 IMu.

6. BeecTu npomexyTouHyto yacToTy (MY). B HaweM ciyyae 3Ta 4acToTa paBHa
700 Mru,.

7. BecTu nonocy nponyckaHus. B gaHHOM npumMepe 3Ta nosioca paeHa 900 Ml

8. B 3akntoueHue Bbibpath Inverted noa Spectrum. Ecnu Bbl ncnonb3yete
M0 89601A VSA, To cnenyet BbiGpaTh Mirror Frequency. 310 npuBegeT K
WHBEPCUM CMEKTPA U, C/Ief0BaTeNbHO, NO3BOJIUT PELLUUTL NPO6AEMY MHBEPCUM
CMeKTpa, 0 KOTOPOW CKa3aHo BhlLLe.



HacTtpownka N0 89600 VSA (npoponkeHue)

OkHo Correction properties (CBoiicTBa KOpPEKLMM) NPEACTaBNEHO HUXKE.

sy Correction

[ User Correction Fixed Equalization
Logical Channel:
Define correction for:
| -] Amplifier {attenuatar ~-[C]RF Filter ~[11F Filter
RF Center Frequency:
EE
IF Center Frequency:
| 700 MHz
IF Bandwidth:
900 MHz
Spectrum:
_.I-n;u'erted ¥
g el
Plane it

Puc. 1. ConcTBa Koppekuuu B M0 VSA

Ecnu MO VSA ckoHdUryprMpoBaHO AS1S UCNOJIb30BaHUS C BHELLIHMM NMOHMXALWUM
npeobpasoBaTesieM, TO HEMOAYIMPOBAHHbIN curHan ¢ Yyactoton 10 'y ponxkeH
nosiIBUTBLCA B LLEHTPE OKHA, B KOTOPOM oTo6parkaeTtcs cnektp. OTobpaxkeHHas
nosioca o63opa MoXeT BblTb YCTAaHOB/IEHA HEMPABUIIbHO. B 3TOM criy4ae peKoMeH-
[yeTcsl yCTaHOBUTL noJsiocy 0630pa B COOTBETCTBMM C BBEAEHHOM NON0CO Npony-
CKaHMA, KaK nokasaHo B MeHto Frequency (HacrtoTa) B okHe Calibration Properties
( CeoicTea KanmbpoBKu) Ha puc. 1.

Ecnu Bce cKoHOUIyprpoBaHO NpaBubHO, TO 3KpaH VSA [oMXKeH BbIrsSaeTb
crepytowmm obpasom:

& Vector - Agilent 89600B Vector Signal Analysis
File Edit Control Input MeasSetup Trace Markers Window Utilities Help
EH DES ARSI ] .1 |

Rng 0 dBm
3

Ring 316 mY
500
mv

500
my
Start0 Sec Stop 381.84 nSec

Markers - X

Measurement running

Puc. 2. 3kpaH VSA — cnekTp HecyLuen ¢ yactoton 10 My



Koppekuuna A4X noHuKawuero npeobpasoarens

Ecnu aHanusatop PXA ckoHGUIrypupoBaH Kak NoHWXalwmim npeobpasosaTtesnb 1
Ha akpaHe M0 VSA npaBuibHO 0TO6paXKaeTcsl CNEKTP HEMOAYIMPOBAHHOIO CUT-
Hana, ToO MOXHO Ha4yaTb KoppeKunto AYX cucTeMbl, COCTOSILLEN U3 MOHMXKAKOLLErD
npeobpasosaTtens, kabenewn n ocuunnorpada. [1na atoro Heo6xoaMMO U3MEPUTb
AYX cucTeMsbl, UCMONb3ys UCTOYHUK cBUNUpPYtowero BY curHana n 3anomMunHas
naHHble AYX, 4To6bl 3aTeM UCNOSIb30BaTb 3T AaHHble B BUAe dansia Koppekumnmn
B M0 VSA.

Mepen KoHdUTryprMpoBaHUeM reHepaTopa CUrHasAOB AJA NoJyYeHUst KannbpoBou-
HOro CUrHana, HeobxoAMMO PacCMOTPETb MOrPELLHOCTb aMMIUTYAbl CUTHANa 3TOro
reHepaTopa. O6bI4HO NMPU CBUMNMPOBaHMM B LUIMPOKOM AnanasoHe yactoT (ot 800
Mlu go 1 ) Bo3MOXKHa HEpPaBHOMEPHOCTb aMMIUTYAbl CUrHaa reHepaTopa B
npenenax 2 ob. OTKNOHEHWs aMNAWUTY bl NPUBOASAT K CHUXEHUIO TOYHOCTU Npea-
NI0XKeHHOW Kanubposku. Ecnu TpebyeTcs 6onee paBHoMepHas AYX, To MOXHO
NCMONb30BaTb BHELWHMI KOHTYp APY. 1151 OLeHKM BO3MOXHOCTEN PerynnpoBKu
HeobxoAMnMo N3yunTb «PyKOBOACTBO NONb30BATENS FEHEPATOPA CUTHAMOB.
Kpome Toro, ¢ noMolLLblo aHanm3aTopa CNekTpa Uin U3MepUTENst MOLLLHOCTM
MOXXHO M3MepUTb XapaKTEPUCTUKM reHepaTopa, YTobbl onpefennTb ero cooTBeT-
CTBUE 33aHHbIM TpeboBaHUAM.

Ha pwuc. 3 npvBefeHa TMNOBas cxema C BHELWHMM KOHTYpoM APY, B KOTOpoM
MCNOMb3YTCS HaNpaB/IEHHbIV OTBETBUTENb M AMOAHBIV feTekTop. Mpu ncnonb3o-
BaHUW PE3UCTMBHOIO AENUTENS MOLLHOCTU BMECTO HanpaBieHHOro 0TBETBUTENS
HY>XHO YY€eCTb, YTO TOYHOCTb AENUTENS C ABYMSI PE3UCTOPaMK Bbille, YEM AenuTe-
NSl € TpEMs pe3ncTopamm.

LeTekTop
oTpULaTeNbHON
NOJyBOJHbI

JInHeapn30BaHHbIN
BbIXOLHOWM CUrHan

0000000

HanpaeneHHbIn
0TBETBUTENb

Puc. 3. Tunosas cxema BHelwHero KoHTypa APY ans reHepaTtopa curHanos

Mpy npyMeHeHUN BHelwHero KoHTypa APY MOXXHO [OCTMYb HEPABHOMEPHOCTM
amnnutyabl MeHee 1 b, 4To 3aBUCKT OT Ka4yecTBa UCMOJIb3YEMbIX KOMIMOHEHTOB.
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Koppekuunsa AYX noHukaruwero npeobpasosaTtens (npogoxkeHue)

[ns HacTpoky nameperHuit AYX Heo6xoaAnMO BbINOSIHUTL Clieayrowmne oeNCTBumS:

1. HactpouTb reHepatop curHanos (Keysight PSG unu MXG) gns ceunuposaxms
B He0OX0AMMOM [iMana3oHe 4acToT. B ,aHHOM npuMepe LeHTpanbHas YacToTa
paBHa 10 My, a AManasoH ceunupoBaHus — 900 MI. YcTaHOBUTL HavanbHYHO
4acToTy reHepaTtopa curHana Ha 9,55 'y u KoHeuHyto YacToTy — Ha 10,45
[My. AMnanTyny cnefyet yctaHoBuTb Ha 0 AbM nnu 6nm3kon K aMmnantyne
n3MepsieMoro curHana.

2. YcTaHOBMWTb AOCTAaTOYHO 6ONbLLOE BPpEMSA CBUNMPOBAHNS reHepaTopa, Hanpu-
mep, ot 10 go 20 c.

3. B npouecce cBMNMpOBaHMA reHepaTopa CMrHasnoB Ha aKpaHe crnekTtpa B 10
VSA M0oXHO HabnoaaTb NnepemMeLleHne ToHa B npeaenax nonockl 063opa. B
[aHHOM MpuMepe AnanasoH cBunuposaHus coctasnset 900 MMy (puc. 2).

4. B BepxHeM NpaBOM yrfly OKHa 0TOOPaXKeHMsl CNeKTPa MOXKET NOSIBUTLCS CUM-
Bon OV (nepenanpsikenmne). Cumeon OV ykasbiBaeT Ha neperpy3sky VSA. Mpu
NosiBJIEHNM 3TOr0 CUMBOJIa HEOBXOAUMO YBENMUNTD aMMIIUTYOHbIA AUanasoH
VSA ¢ ManbiM Wwarom fo Mc4e3HOBEHUS CUMBONA. s 3Toro cnepyeT HaxaTb
KHoMKy range value (3HayeHue gmana3oHa) B BEpPXHEM NPaBOM yriy 3KpaHa
0TOOpaXKeHMsl creKTpa, YTo6bl BbIAENUTb 3Ha4YeHVe ananasoHa. Mocne atoro
OMana3oH MOXKHO U3MEHUTb C MOMOLLbI KNaBULL CO CTPESIKAMU «BBEPX» U
«BHM3». Ecnu cumBon OV oTcyTcTBYET, TO HE06X0AMMO YMEHbLWMWTb AMana3oH
[10 NOSIBJIEHNSI CUMBOJ1a, @ 3aTEM HEMHOIO YBEJIMYMTb 10 €r0 UCHE3HOBEHWSI.

5. Mepekntountb pexkuM ycpeaHeHus B 10 VSA Ha HenpepbiBHYO perncrpauuto
NUKOBbIX 3Ha4YeHuN. [1na atoro B MeHio MeasSetup cnenyet BbIGpaTb NyHKT
Average. B npokpyuuBatoLieMcsi MeHIO TUNa ycpeaHeHust Bbiopatb Continuous
Peak Hold.

6. Tlocne Bbibopa HEMPEPLIBHOW PEMUCTPALMN MUKOBbIX 3HAYEHUIN Ha 3KpaHe
oToOpaXkeHUsl cnekTpa fonxHa nossutbest A4X cucteMbl. MOXKHO U3MeHSATb
YyyBCTBUTENbHOCTL (AB/4en) n HacTpanBaTb NapaMeTpbl 0ToGpaXKeHns Ans
6onee ynobHoro npocMotpa AYX.

7. BbINOAHUTb HECKOJIbKO LMKJIOB CBUMMPOBAHMSA C MOMOLLbIO FreHepaTopa,
YTOObI BbISSBUTb Nt0ObIE MPOBasibl, KOTOPble MOTyT NosiBUTLCA Ha AYX. MNpu
yoosnetTsoputensHon popme AYX Heobxoanmo nepekntoumnTs M0 VSA B
pPeX1M nays3bl, Ha)KaB CUMBOJI C ABYMSl BEPTUKAJIbHbIMU JIMHUSIMM, pacnosio-
eHHbIN nog MeHio Edit (Pepaktuposaxue).

Kpuas A4X MoxeT BbIrnsiaeTb cnegyowmnm obpasom:

& Vector - Agilent 89600B Vector Signal Analysis
File Edit Control Input MeasSetup Trace Markers Window Utilities Help

Higt. e N B.viM nem

A: Ch1 Spectrum -

Puc. 4. AYX noHuxatowiero npeobpasosartesnia Ha akpaHe M0 VSA (HekoppeKTupoBaHHas)
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CoxpaHutb namepeHHyto AYX, Boibpas File > Copy Trace. o ymonyaHuw ons
coxpaHeHus npepnaraetcs Pernctp D1. PekoMeHpyeTcs ncnonb3oBaTb 3T0T
perucTp.

Mocne 3anuncu namepeHHon AYX B pernctp D1 ee MOXXHO MCMONb30BaTb
05 Koppekuun ¢ nomowbio VSA. [1ns atoro Heobxoanmo BeibpaTh Input >
Fixed Equalization, nocne yero nossutca auanorosoe okHo VSA Correction
Properties (CeoicTea koppekuun VSA),

Bbi6paTtb Bo Bknagake Fixed Equalization guanorosoro okHa Correction
Properties nyHkT Fixed Equalization. Y6eautbcs, uto ona xpaHeHus danna c
OaHHbIMU Koppekuun BbibpaH permcTp D1. 3akpbITb ANAN0roBoe OKHO.

. Mepesanyctutb MO VSA (nocne nepeknioueHns B peXKuM naysbl) U HaCTPOUTb

MacwTab ans Hambonee ynobHoro otobpaxkeHus. Ha aucnnee VSA Tenepb oTo-
Bpa3suTcs KpMBas CKoppeKTupoBaHHom AYX (nocne napbl LMKII0B CBUMMNUPOBAHUS).

Tenepb n3MepuTeNbHAsA CUCTEMA CKOPPEKTMPOBaHa ¢ yyeToM AYX noHmatowero
npeobpasoBaTens, HO aMNINTYAA eLle He OTKanubpoBaHa. [na KanMbpoBku
amMnauTyabl noTpebyeTtcsa BBecTM GUKCUpoBaHHOe cMelleHne amnautyabl B 10 VSA.

Ha 3KpaHe O0J1XXHO NoABUTbCA TaKoe I/I306pa)KEHI/IEI

11,01
sc)
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Puc. 5. AYX noHmxatoulero npeobpasosaTens (CKOPPEKTMPOBaHHas)

Tenepb MO VSA MoXXHO Ucnonb30BaTh As aHanu3a curHanos. Mepep npogonke-
HueM paboTbl HE06X0AUMO BEPHYTLCSA B MeHto MeasSetup Average u BbIKNOUYUTD
bYHKUMIO HeNpepbIBHOM perncTpaumnm NMKOBbIX 3HAYEHUN.



Koppekuus amMmnnntyabl

[1o 3TOro MoMeHTa BbINOSIHANACH KOPPEKLMSA N3MEePUTESIbHON CUCTEMbI, KOM-
neHcupytoLas HepaBHoMepHocTb AYX noHuKatowero npeobpasosaTens, BCex
coeauHUTENbHbIX Kabenewn n ocumnnorpada, UCNonb3yemMoro A4Jis 3axsaTta Cur-
Hana, Ho He 6bI10 KOpPPEKLMM 0TOBPaXKaeMoro ypoBHS AS NMOBbILEHWNS TOYHOCTH
N3MEepPEeHMIN aMnanTyabl curHana. Kaxabiin 3 nepeyncrieHHbix Bblllie BKIA[0B B
norpewwHocTb AYX CHMXKaeT TOYHOCTb U3MEPEHUS aMMIMTYAbI, HO rNaBHble paKTo-
Pbl CHUXKEHUSI TOYHOCTM — 3TO NOTepyu Npeobpa3oBaHmus 1 3HaYeHVe ocnabneHus,
Bbl6GUpPaeMoe npu HacTponke aHanu3aTtopa PXA.

B 1abs. 2 ykazaHo HOMMHaNbHOe 3HaYeHne KoadoduLMeHTa nepenaym npeob-
pasoBatens ot 1 go +4 ob. MNpu Takom KoadPuLMeHTe npeanosaraeTcs, 4to
atTeHtoaTop PXA yctaHoBneH Ha 0 gb. [lna paccMaTpuMBaeMbiX ypoBHEN CUrHana
TMnoBoe ocnabneHune nexut B ananasoHe ot 10 o 16 pb. CnepoBatensHo,
MOXHO 0XXMAaTb, 4To NoTepu npeobpasosaHus BY B MY coctaesT 10 ab.

KoMneHcauus notepb curHana BbiMOJHAETCA [OCTAaTOYHO MPOCTO M 3aBUCUT OT
TpebyeMoro ypoBHsi TO4HOCTUK. B npocTelweM cnyyae Ha BbIXo4e reHepaTtopa
CUrHanoB yCTaHaBIMBAETCS HEMOAYJIMPOBaHHbIA cUrHan ¢ amnautynon 0 obw,
KOTOpbIN NopaeTtcst Ha BY Bxod aHanunsaTopa cnekTpa, UCNonb3yeMoro B KayecTse
noHuatLero npeobpasosartens. [locne 3Toro MoXHO U3MEPUTb YPOBEHb CUMHA-
Jla Ha aKpaHe oTobpakeHns cnektpa N0 VSA, ucnonb3ys mapkep. M3mMepeHHas
MOLLHOCTb MOXET ObITb MHBEPTUPOBaHA (YMHOXeHa Ha -1) 1 ucnonb3oBaHa

B KauecTBe KoapoduumneHTa ycunenums/ocnabnenns B MeHw User Correction
(Koppekums nosib3oBaTtens) cneayowmnm o6pasom:

1. BBECTU M3BECTHbIN YPOBEHb MOLLHOCTY Ha LLEHTPasIbHOM YacToTe MoJsiocChl
0630pa VSA, B HaleM cfiyyae — HEMOAYIMPOBAHHbLIN TOHAMbHbIA CUTHAN
yactoton 10 'y c amnautygon 0 gbm.

2. W3MepuTb MOLLHOCTb CMTHANa C UCNONb30BaHMEM MapKepa Ha 3KpaHe 0To-
HpaxkeHusa cnekTpa MO VSA. Mpeanonoxum, 4yto amnauTyaa no Mapkepy
paBHa -10 obm.

3. Bbluncnutb TpebyeMbit KoadPULMEHT KOPPEKLMU, KaK Pa3HOCTb MEXAY
MOLLHOCTbIO BXOLHOIO CUTHANA M U3MEPEHHOM MOLWHOCTbI0 curHana. A =P -
P, suep B HawWwem npumepe Ac = 0 abMm - (-10 gbm) = 10 gb.

4. Tepentun B MeHto Input M0 89601B u BhiGpaTh User Correction > Define
Correction for > Amplifier/Attenuator.

5. BeecTu Ko3adpduMLMEHT KOppeKUUN, BBIYUCIEHHBIN Ha Wware 3.

Tenepb M0 89600 VSA posxHO 0To6paxaTb TOUYHbIE YPOBHU MOLLHOCTM.
Pe3ynbTaTt MoXeT 6biTb yNyyLleH NoCPeACTBOM BKIIKUYEHWUS AeNUTENss MOLWHOCTH
MeXZy BbIXOLOM reHepaTopa CMrHasioB U BXOAOM MOHMXKaloLwero npeobpaso-
BaTens, npuyeM cBOGOAHBIN BbIXOA AENIUTENS COEAUHSETCS C U3MEPUTENEM
MoLLHOCTU. [1py1 3TOM MOBbILLIAETCS TOYHOCTb U3MEPEHUS MOLLHOCTMU Ha BXOAE
MoHWXKatoLero npeobpasosaTens. AHaNOrMYHO AeNUTENb U ATYUK MOLLHOCTU
MOXHO MOACOEAMUHSTH K KOHLY COEANHUTENIbHOTO Kabens, 4To6bl KOMMNEHCMPO-
BaTb NOTEPM HA HEM.
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N3mepeHuns

Ha puc. 6 nokasaH pe3ynbTaTt npouenypbl KOPPEKLUN, ONUCaHHOM Bbille. 3aech
M0 VSA vcnonb3yeTcs Ans aemMoaynsiuMm paguonokaumorHHoro JIYM-curHana c
nosnocon 800 M. YeTbipe naHenu aucnnes UCnonb3yTcs ANs NpeacTaBaeHns
nHédopMauum o curHane. Ha BepxHen neBon naHenu otobpaxaetcs BY cnektp.
Mop cnekTpoM oTo6parkaeTcsi 3aBUCUMOCTb MOLLHOCTM OT BPEMEHMU, NMPeacTaBs-
HoLWas MMNynbC OJNTEeNbHOCTLI 5 MKC ¢ MacliTabom no Beptukanu 10 pb/gen.

Ha BepxHew npaBow naHenu nokasaHa 3aBMCUMOCTb pa3bl CUrHaNa OT BPeEMeHH,

a nop Hel — 3aBUCMMOCTb YaCTOTbl OT BpeMEHU. 3aBUCUMOCTb YacCTOTbl OT BPEMEHMU
MOKa3blBAET TEKYLLYH YAaCTOTHYIO MOAYSALMIO UMMYNbCA U MOXKET MCNONb30BaTLCA
Ons onpepnenerHuns HenmHenHoctn JIYM-curHana.

Puc. 6. Mpumep gemMoaynsaunmn paguonokaumoHHoro JIYM-curHana yactoton 750 My

B maHHOM OOKYMEHTE NoKa3aHo, Kak Ucnosib30BaTh aHanusaTop PXA B kayecTse
LUMPOKOMOJIOCHOIO NOHMXKatoLLero npeobpasosaTens YacToTbl BMecTe ¢ 10
89600 VSA pnsa pemMopynsiumMm v aHanm3a paanonoKauMoHHbIX U TeNIEKOMMYHN-
KaUMOHHbIX curHanos. MpepnoxeHa npouenypa Koppekumn A4X noHwkatoLero
npeobpasoBaTens U COEANHUTENbHbIX Kabenen nam TeCToBbIX OCHACTOK,
NPUMeHseMbIX B U3MepuTenbHou cucteMe. Micnonb3osaHue aHanmsatopa PXA

B Ka4YecTBe MOHMKalLwero npeobpasoBaTtens 4acToTbl NO3BOJIUT MHXXEHepaM
NoBbICUTL 3GEKTUBHOCTL KOHTPOJIbHO-M3MEPUTESIbHOIO 060PYA0BaHUSA U He
paspabaTtbiBaTb CneumanbHble NoOHMXKaKwLWmMe npeobpasoBaTenu oas U3MepeHun
LUIMPOKOMNOJIOCHbLIX CUTHAJIOB.
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