[eHepaTopbl CBY curHanos Keysight
oT 9 kly oo 70 My v go 1,1 TIy ¢ ymHOXUTENEM
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BekTopHbIN reHepatop E8267D PSG

AHanoroBbli reHepatop E8257D PSG
AHanorosbi reHepaTtop N5183B MXG
AHarnoroBbin reHepatop N5173B EXG

KEYSIGHT

TECHNOLOGIES
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OCHOBHbIE TEXHUYEecKue XaPaKTEPUCTUKA

XapaKTepucTuku BekTopHbIl reHepatop AHanoroBbIf reHepaTtop  AHaroroBbIv reHepatop  AHaroroBblIv reHepaTop
Homep mogenm E8267D PSG E8257D PSG N5183B MXG N5173B EXG

[nanasoH yactot 100 KMy - 44 Ty 100 KMy - 70 My 9Ky —-40My 9kly-40My

Bpems nepexnioyeHns 4acToTbl (B pe- 9 wmc 9mc 600 mke 600 mkc

XUMe cnucka)

Pexumbl CBMNUpOBaHUA

CTyneHyaTblii, MO CrINCKY,
nnaBHbIA

CTyneHyarblIi, No Crmcky,
NNaBHbIN

CryneHyaTbliit, MO CrIMCKY

CTynenyarblit, Mo crvcky

BbixoaHas MowHocTs (20 M)

ot -130 o +22 gbm

ot -135 no +26 abm

ot -130 o +20 obm

ot -130 go +20 abm

[MorpeLuHocTb ypoBHs (20 M) +0,8 0b +0,8 0b +0,7 0b +0,7 ob
®a3zosblit wym SSB (10 ITwy; otcTpoitka  —126 obH/TY -126 pbH/Ty -124 pBHITy -101 gbH/Ty

oT HecyLen 10 k')

apmoHukm (10 M) -55 abH -55 abH -55 abH -55 abH
Herapmonuyeckue coctasnsioLyme (1 -88 nbH -88 nbH -100 gbH -72 obH

1)

Yacrota AM o1 0 a0 100 kl'y o7 080 100 kl'y ot 0 go 100 kl'y o7 080 100 kl'y
[esunaups YM (makc.) oT 140128 MI'y oT 140128 MI'y oT 110128 MI'y 07 2,5 p0 320 My
[Mesnauns asel ®M (makc. B Hopmanb- o1 1 o 800 paa. ot 1 fo 1280 pag. o1 0,5 go 64 pag. ot 1,25 po 160 pag.
HOM pesxume)

MwuHuManbHas anuTensHoCTb umnynbca 20 HC 20 He 20 HC 20 He

Amnnutyaa Bektopa owmbku (LTE) 0,8 % - - -

OTHOCUTEMbHbI YPOBEHb MOLLHOCTY -64 pbH - - -

B coceqiHeM kaHane (16QAM,10 IMw)

[Nonoca BCTpoeHHOro reHepatopa 80 MI'y - - -
MOAYNVpYIOLLEro curHana

[Monoca BHelwHero 1/Q-mopynsTopa podlmy - - -

amsaTb 4Ng BOCNpON3BEAEHNs curHana 64 MiH. BbI60pOK - - -

Pesxxum reHepaTopa MoaynmMpyHoLLEro
curHana

Bocnpounssenenne taiinos
curHana u pexum 1/Q-
BOCMPOM3BEAEHS B pPearnbHOM
BPEMEHM
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[eHepaLust JOCTOBEPHbIX CUrHAmMOB

Mpw hopmynmpoBaHum TpeboBaHWIN K HOBEMLLMM MPOEKTaM OCHOBHBIM SIBNISIETCS CPOYHOCTb —
BOT noyemy Keysight Technologies noctosiHHO coBepLueHCTBYeT reHepaTopsl CBY curHanos.
Hawmm 6a30BbiM reHepaTopom sBnseTcs PSG ¢ xapakTepncTikamin METPONOMYECKOro Knacca
¥ LUMPOYaiLLMMK BO3MOXHOCTAMU. Ero gononHstoT reHepatopbl MXG n EXG, koTopble LUMPOKO
BapbMpyKTCA N0 pa3mepy, ObICTPOAEHCTBMIO 1 CTOMMOCTM.

MopnepxuBas Bac Ha NyTu K ycnexy, komnanus Keysight noMoXeT reHepupoBaThb JOCTOBEpHbIE
curHanbl. Hatwm reHepatopbl CBY curHarmnos SBNSOTCS BaxXHEMLLEe YacTblo COBPEMEHHbIX
M3mMepuTeNbHbIX cucTeM. OHIM yBEPEHHO 06ECTeUMBAIOT BCE HEOBXOANMbIE XapaKTEPUCTHKN

— UNCTOTY CUrHana, BbIXOAHY MOLHOCTb, MOZYMSILI0 — AN1S NEPEAOBbIX UCCIEA0BaHMIA U pas-
paboTOK.

— Bocnonb3yntech BbICOKON BbIXOAHOM MOLHOCTBIO W YPE3BbIYANHO HU3KUM YPOBHEM (ha3o-
BOrO LWyMa reHepatopos E8267D n E8257D PSG ans otnagkv B cambiX CIIOXHbIX 1 OTBET-
CTBEHHbIX NPOEKTax

— [lonyunTe onTUMarnsHoe coveTaHne BbICTPOAENCTBIS, MPOU3BOAUTENBHOCTYU 1 pasmepa,
npegocTaBnsemMoe TouHbIM reHepatopom N5183B MXG

— CbanaHcupyiiTe Npou3BOAMTENBHOCTb U peaniu BroakeTa ¢ nomoLLst Hegopororo N5173B
EXG

— CokpaTuTe 3KCMNyaTaLMOHHbIEe PacXofbl 3a CYET TeHEPaTOPOB CHrHAMOB, MpeAraraloLyx
NpOBepeHHYt Hal&XHOCTb U HEAOPOTME KanMBpPOBKY, 0BCTYKIUBaHIE U PEMOHT

Mepexon OT YCTapeBLLUMX TEHEPATOPOB CUTHAMOB K HOBbIM

TwaTtenbHo cnnaH1poBaHHble 0GHOBNEHNE NPUOOPOB 1 MOAEPHU3ALMS MOTYT MaKCUMasbHO No-
BbICUTb 3DHEKTUBHOCTb, MPOM3BOANTENBHOCT 1 FOTOBHOCTb BaLLel UCTbITATENbHOM CUCTEMBI,
O[HOBPEMEHHO MUHUMW3NPYS PUCK HECOBMECTMMOCTY UM HecTabunbHoN paboTbl NporpamMMHo-
ro obecnevenus. leHepatopsl CBY curHanos Keysight paccumTtaHbl Ha SBOMOLMOHHYIO 3aMeHy
CBOMX NPeALLECTBEHHIKOB B COOTBETCTBYIOLLEM Kracce. Bocnonb3ayiitech npenmyLLecTsamu
COBMECTUMOCTH NPOrPaMMHOTO KOAA, NOBbILLEHHON MPOM3BOANTENBHOCTbIO, TMBKOCTbIO, CKOPO-
CTbIO 1 ManbiM pa3MepoM HOBbIX MOAENEN, 3aMEHNB UMK yCTapeBLUMe Npubopbl.

www.keysight.com/find/Microwave_SigGen_Migration
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BekTopHbilit reHepaTop CBY AHanorosbIi reHepatop CBY

curHanos E8267D PSG curHanos E8257D PSG
ot 100 kl'y go 44 Iy o1 100 kl'y go 70 My
E8267C Cepusi 8340
8780A ot 8340 o 8341A/B
E2500B Cepusi 8360
o1 83620 o 83624A/B/L
ot 83630 go 83650B/L
Cepus 8370
ot 83711 o 83712A/B
ot 83731 go 83732A/B
ot 83751 go 83752A/B
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AnanoroBblii reHepatop CBY

curHanos N5183B/N5173B

MXG/EXG
ot 9 kl'y no 40 My

N5183A
8672/73A/B/C/D
Cepust 8340
ot 8340 oo 8341A/B
Cepus 8360
oT 83620 go 83624A/B/L
ot 83630 o0 83650B/L
Cepus 8370
ot 83711 o 83712A/B
ot 83731 no 83732A/B
ot 83751 no 83752A/B
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BynbTe Bnepeam ¢ reHepatopamu CUrHanos
METPONOrMYECKOro Knacca

PSG sBnseTtcs camMbiM HagéxHbIM B oTpacnu reHepatopom CBY curHanos. Teicsuu npubopos
9TO Cepun UCMOMNb3YIOTCA B COTHSX M3MEPUTENbBHbBIX CUCTEM N0 BceMy Mupy. bnarogaps xa-
paKTepUCTMKaM METPONOMMYECKOrO KMacca 1 MOCTOSHHO PaCLUMPSAIOLLMMCS BOIMOXHOCTSM, OH
NO3BONSET CO3AaBaTb HOBEWNLLME YCTPONCTBA.

'eHepaTopbl curHanoB PSG umetoT rubkyto nnathopmy ¢ BO3MOXHOCTbIO AANbHENLLETO CO-
BEPLUEHCTBOBAHWA ANs YOOBNETBOPEHUS Kak TEKYLLMX, Tak 1 Byaywumx notpebHocTei. Ypessbl-
YanHo rnbkas CTPYKTypa Onuuin No3eonseT KoMnoHoBaTb PSG B COOTBETCTBUN C KOHKPETHBIMM
NOTPEBHOCTAMM 1 BO3MOXHOCTAMY BrokeTa. Bbl MOXeTe BapbipoBaTh Takne XapakTepucTuki
PSG, kak grana3oH YacToT, BbIXOAHAS MOLYHOCTb, (ha30BbIiA LLyM, TWMbl MOAYMIALIM 1 MHOMOe
Apyroe. MHorve onumm MOXHO yCTaHaBMMBaTh NOCHE NOKYMK/ Npubopa camoCTOATENBHO U B

cepsucHOM LieHTpe Keysight, 4to nossonsieT GbICTpo v nerko aganTnpoBaTbCs K HOBbIM UCMbITa-

TENbHbIM NporpamMMam.

YN0BNeTBOpUTE CaMble XECTKIE TPebOBaHMS C MOMOLLbIO aHANOrOBOro
reHepaTtopa PSG

AHanorosblin reHepatop curHanoB E8257D PSG coueTaeT TOUHOCTb YPOBHS 1 4aCTOTbI METPO-
NOrMYeCKOoro Knacca ¢ MUHUMAanbHbIM YPOBHEM UCKAXEHUI 1 NapasuTHbIX COCTaBSOLLMX, YTO
Mo3BONSIET TECTUPOBATL CaMble TPebOoBaTENbHbIE CXEMbI C MOMOLLbHO CUTHAMOB BbICOYANLLETO
kayecTBa. YKOMMNEKTYNTE M3MEPUTENBHYIO CUCTEMY MOAENBI0 C MaKkcuMansHon YactoToit 20,

31,8, 40, 50 unm 67 ITw, Tarcke obnagaroLLen BO3MOXHOCTbH A0DaBNEHUS MOAYNE paclLMpeHus

yacToTbl BNnotb 4o 1,1 Tlu.

Pacwwvpenve ananasoHa fo
11 Tl

[lnana3oH 4acToT reHepaTopoB CUrHa-
noB PSG, MXG v EXG nerko pactumps-
€TCS1 C MOMOLLbI0 MOZYNIEN YMHOXEHWS,
BbINyCKaeMbIX MapTHEPaMu KOMNaHNM
Keysight. BHeLLHWe MOLLHbIE NO0Co-
Bble MOZYN MANMMMETPOBOIO Auana-
30Ha cepum E8257DVxx komnanum VDI
(hOPMMPYIOT UCTIbITATENbHbIE CUTHAMbI
ot 50 My go 1,1 Ty ¢ kKa4ecTBOM CUH-
TE3POBAHHOTO CUrHana asisi nogayu
Yepes BOMHOBOAb!.

Kpome Toro, ans reHepatopos PSG
komnaHus Keysight npegnaraet ymHo-
XuTenm yactotsl cepun E8257DSxx ot
komnaHun OML Inc., paboTatolime B
pvanasoHe 8o 500 [Ty, 311 ymMHOXM-
TEN MUTAKTCSA HENOCPEACTBEHHO OT
reHepaTopa CUrHanoB 1 He TpedyloT
BHELUHETO MCTOYHMKA MTaHWS.
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A6conioTHoe 3HadveHue chasosoro wyma SSB renepatopa PSG ¢ onumeit UNY
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3asucumocrtb L(f) [aBbH/Tu] ot yactotbl f [[1]

[MoBbILLEHME YYBCTBUTENBLHOCTI MPUEMHIKA 3 CHET YPE3BbIYAIHO HU3KOTO YPOBHS (asosbix wymos: —91 ABH/TL
npu oTcTpoiike ot HecyLer 100 'y m —126 gBH/TL npu oTcTpolike oT Hecywwen 10 Ky (10 TTw)

BOCI'IOJ'Ib3yI7ITer MWHUManbHbIM CbGSOBbIM LLYyMOM B CaMbIX
OTBETCTBEHHbIX N3MEPEHNAX

Obnagas WypoKMM Anana3oHoM YacToT W BbICOKOW YMCTOTON CMEKTPA, aHAOoroBbIi reHepaTop
PSG naeanbHo nogxoaut Ans hopMMpOBaHUS CUrHAMNOB reTEPOAMHOB W 3afatoLLuX reHeparo-
POB C ManbIM [KUTTEPOM. YO0BNETBOPUTE KECTKMNE TPeDOBaHNS TECTUPOBAHNS JONNEPOBCKNX
PIC v namepeHus ypoBHs BNIOKMPOBKM NPUEMHMKOB 3a CHET YPE3BbIYaNHO HWU3KOTO (Ha3oBoro
Lyma, MaKkcManbHO NOBbILLAKLLETO YYBCTBUTENBHOCTL NPUéMHIKa: —91 ABH/TL npu oTCTpOiiKe
oT Hecyweit 100 'y n =126 abr/TY npu oTcTpoike oT Hecyweit 10 kT (10 Mw). JobasbTe K
9TOMY Marblil ypOBEHb NApasUTHbIX COCTABMSHOLLMX M MUHUMUSNPYITE UCKaXEHWS, NPUBOAS-
LUMe K BO3HUKHOBEHWIO NPOJYKTOB CMELLEHMS, NOBBICUB Ka4eCTBO CUrHanma 1 TOYHOCTb U3Mepe-
Hui. Kpome Toro, PSG npeanaraet 0TnnyHble XapakTepUCTUKI TaKTOBOrO reHepaTopa 3a CYET
BCTPOEHHBIX AENUTENer YacToTbl, KOTOpble 06eCneynBatoT Ype3BbIHaltHO Manblil [KMTTEP AN
aHanoro-LudpoBbIX W Lndpo-aHanorossix npeobpasosarenei, paboTaloLLmx Ha YacToTax ot
My go My,

Monyunte Gonee HNU3KNIA

(ha30BbIN LYyM

Ecrnu Bam HyXeH HU3Kkuil ypoBeHb ha-
30BbIX LUYMOB MpU Maroil OTCTPONiKe
oT Hecyweit (o1 1 Ty go 1 kTw), To
reHepatopbl PSG n MXG ¢ onumeit
UNY MoryT npeanoxutb BXOAHOM
TpakT onopHoro curHana 10 MI'w, no-
3BOMAIOLLNIA CHU3UTb (Pa30BbIN LLIYM
LOMOMHUTENBHO MO CPABHEHIIO CO
BCTPOEHHBIMM BbICOKOKA4YECTBEHHBIMN
TEPMOCTATMPOBAHHBLIMMW KBAPLIEBLIMM
reHepaTopamu (OCXO). Monyuute
yny4wenue go 10 ob npu oTcTpoiikax
<100 Iy BO BCEM 4aCTOTHOM Aua-
nasoHe. Kpome Toro, 5151 JOCTUXEHNS
NpOCNEXNBAEMOCTN METPOMOTMYECKMX
xapaktepucTuk, PSG rapaHTupyeT 3Ha-
YeHus ocTaToqHOro ha3oBoro Lyma
MPY HECKOMbBKMX OTCTPONKAX.

Ynyywexve
no 15 nb

10 100
L(f) [dBe/Hz] vs. f[Hz]
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Onumna makcumansHoii motHoctv 521 ana PSG E8257D
33

30

21

24

21

99— 430 gbm

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

3aBucumoctb MolHocTH (Abm) ot yactotbi (MTu)

AvQ fybe: Log-Pwr
Avg|Hold: 1001100

Sweep Time 54.39 ms

PNO: Close —»— 11ig: Free Run
IFGain:Low #Atten: 30 dB

Center 18.000000000 GHz

Res BW 30 kHz VBW 30 kHz

Sweep 54.39 ms (8000 pts)

TRACE [IEIER

Wcnonbayinte MoLyHble
CWrHanbl B cuctemax
TECTMPOBAHMA

C 3HAYUTESIbHbIM
ocnabneHmem B CUrHanbHOM

TpakTe

Onuus 521 obecneunBaeT BbIXOOHYHO
moLuHocTb Bonee 1 BT (+30 abm), yto
no3BOMSET NoAaBaTh MOLLHbIE CUTHAMbI
1 KOMMEHCUPOBAaTb NOTEPY B CUCTEMAX
TECTMPOBaHMS. Tenepb MOXHO 060MTHCH
Be3 BHELUHWX yCURMTENen 1 NOBbICUTb
TOYHOCTb KanmOpPOBKM 3a CYET aBTo-
MaTU4eCKO PEerynmpoBKN YPOBHS 1
CTYNEHYATOro aTTEHI0ATOPa Ha BbICOKMX
YPOBHSIX MOLLHOCTH!.

Wmutaums ckanupyowmx PI1IC
Onuus ckanmpytoLen mogynsuum 1SM
ans reHepatopa PSG nossonser umntu-
pOBATb U3Ny4eHe aHTEHHbI ABUXKYLLENCS
PIIC. C aton onuuen Bbl MOXETe peanu-
30BaTh rybuHy mogynsuum o 60 ab
60nbLLO AVHAMUYECKNIA AnaNa3oH Ans
NPUNOXEHNNA, NCMIONb3YIOLLMX CBUNMPOBA-
HME MOLLHOCTM.
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I'Ipemmyu.\eCTBa BCGO6'beMJ'I}0LLI,eF0 aHanm3a KOMNOHEHTOB

[ins aHanu3a xapakTepucT K KOMMOHEHTOB NMyTEM U3MEPEHNI N0 MOLENN CTUMY/OTKIHK,
reHepaTtopbl curHanoB PSG npeanaraioT BbICOKYH BbIXOAHYHO MOLLHOCTb, MPEBOCXOAHYHO TOY-
HOCTb YPOBHS1, Marblil yPOBEHb FaPMOHUYECKUX UCKaXKEHMI U NapasnTHbIX COCTABMSOLLIMX, a
TakKe BO3MOXHOCTb LiMHpOBOrO CBMNMPOBAHMS MO YacToTe M MOLLHOCTU. Kpome Toro, BO Bpems
CBUMUPOBAHMNS MOXHO NpUMeHUTb aHanorosble (AM, UM, ®M) 1 umnynsCcHble MOAYNSTOPbI.
Vicnonbayst PSG ¢ aHanu3aTopom crekTpa Ans CBUNMPYIOLLEro CKansapHOro aHanuaa, Bbl Nosy-
yaeTe 9KOHOMUYHOCTb, YA0OCTBO U PaCLUMPEHHBIA AUMHAMUYECKMIA A1anasoH B OAHON N3MepH-

TesIbHOW cUcTeEMe.

HDMMEHEHMG B KayeCTBe ClieaALLlero reHeparopa ¢ aHann3atopom CUrHanoB cepumn X

PSG

[Mony4ynTe BbICOKYH CTabUNbHOCTL hasbl Ha pasHbIX YacToTax

AHnanusarop

CurHanos

PXA ¢ onuuen ESC

[ins nogaepkkv yHUKanbHbIX MCCNEA0BaTENbCKUX MPUNOXEHNUA Bbl MOXETE NOAATb OMOPHYH
yactoty 1 [T Ha Heckonbko reHepatopoB PSG, BOCNONb30BaBLLUMCh A7is 9TOro onumeit H1S,
obecneumBatoLLei NOBbILLEHHYK CTabUNbHOCTL (hasbl Ha ABYX W Bonee yactotax. Hanpumep,
MOXHO HacTpouTb OfWH ucTouHuk Ha 10 [T, a apyror Ha 18 L ¢ 04eHb cTabunbHON Bennyy-

HOWN OTHOLLEHMS (ha3 reHepaTopoB.

CpaBHeHue cTabunbHoctu thasbl

PSG c onuueit UNX unu UNY
N— "52—__§ .
- EE &8 3
LSl
SESEEe® =50
= ——=m— o
- 299 =
BY Bbixog Ha kaHan 1 gm
Bbixoa 10 MTy A =
)
Buixon 1Ty © 30
ks
Bxon 10 M
110 Mry B2
S
2 o
E I:[10
o
o
b 2
== = BYsblxoa Ha kaHan 2 1]
- L9 &— 0
m— ——
PSG ¢ onumeii H1S

AN

N

_

N

=== 06w onopHblit curian 10 My
=== BN ONOPHbII CUrHaN
ornopHoro curHana (onuus H18S)

1Ty c 06x080M BHYTPEHHETO

100 200

300
Bpema, MuHyTbI

400 500

600
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COBﬂaHI/le CITOXXHENLUNX CUTHANOB C NOMOLLb

10 BekTopHOro PSG

BekTopHbIit reHepaTop curHanos E8267D PSG npefctasnsieT coboi NoHOCTbI0 MHTErpupo-
BaHHbI BEKTOPHbI reHepaTop CBY curHanos BbicOYaiLLEro kayecTsa C Auana3oHoM YacToT
o1 100 k'y o 44 'Tu. OH No3BoNseT CO3AaBaTh PEANUCTUYHBIE LIMPOKOMOIOCHbIE CUrHarbI
PIIC, cuctem P3E u cnytHukoBoi cBasn (SATCOM). M1bkuit BCTPOEHHBIN reHepaTop CurHa-
OB MPOM3BOSILHON HOPMbI M FeHEpPaToOp MOZYMPYHOLLMX CUrHANOB MO3BOMAKT MMUTUPOBAThL
CUrHarbl COTOBOW CBSA3W, 6ecnpoBoaHbIx ceTer, GPS n cneynanbHble KOMMYHUKALMOHHbIE
curHansl, cosgaeaemble ¢ nomowysto MO Signal Studio, SystemVue unn MATLAB. [ins pacluu-
PEHHbIX BOEHHbIX UMM HAyYHbIX KOHTPOMBHO-M3MEPUTENBHBIX CUCTEM MOXHO J06aBUTb LWNPO-
KOMOMOCHBI reHepaTop curHanos npou3sonbHoi gopmbl Keysight M8190A ¢ nonocoit mogy-
naummn 8o 4 Iy, Kpome Toro, MOXXHO MMUTMPOBATL CUrHarnbl Heckonbkux PJ1IC unm Heckonbkux
n3nyyaTenei Ans NPOBEPKW anropuTMoB (hOPMUPOBaHINS A1arpaMMbl HanpaBieHHOCTY U
ANs KanbpoBKY aHTEHHbIX PELIETOK C MOMOLLbIO KOrepeHTHbIX MO (hase cUrHanmos.

YckopbTe pa3paboTky W TeCTUPOBaHWE TPAKTOB MOLYMPYIOLLEro curHana

NPUEMHUKOB

BekTopHbIi reHepaTop PSG ¢ onumoHansHbIM reHepaTopoM MOAYMPYIOLLEro curHana ¢ no-
nocoi 80 MI'y 1 06bémom namsTit 64 MnH. BbIBOpOK (onums 602) 06beAnHAET reHepaLmio
CUrHamnoB Npon3eonbHOM hopMbl (pesxim ARB) co cnoxHol reHepaumeit I/Q-gaHHbIX B pexume
peanbHOro BpeMeHu. Pexum peanbHOro BpeMeHu naearnsHO NOAXOANT Ans TECTOB NPUEMHMKA,
korga TpebyeTcs nogava ANMHHbIX Ui GECKOHEYHbIX NOCNEA0BaTENBLHOCTEN AaHHBIX, HANPK-
Mep, NPy TECTUPOBAHWM CMYTHUKOBOTO 0BOpyaoBaHmMs. Bocnonb3yinTecs npenmyLiecTBamu
cekBeHcopa ¢ 60MbLUM 06BEMOM NaMSTL U CUCTEMON CXaTUS NaMATW AN CO3AaHUS ANUHHBIX,
HENoOBTOPSIOLLMXCS NOCNEA0BATENBHOCTEN CUTHANOB. AfbTEPHATUBHO MOXHO 06beauHNTL PSG
¢ Mozynem uHtepdeiica umdposbix curHanos N5102A ans HenocpeacTBEHHOMO BBOAA U
BbiBoga curHanos Q. B pexume BbiBoga MoxHO Mogenuposatsb MJIUC unn LIAT ¢ ncnonb3o-
BaHMEM NOTOKOBOW NOZAauM NOCNeA0BaTeNbHbIX MKW NapannensHbix curHanos 1Q. B pexvmve
BBOZA OCYLECTBNSAETCS Npeobpa3oBaHue noToka AaHHbIX 1Q, noctynatowwero ¢ MINAC nnn AL,
B kannbpoBaHHbIit aHanorosbli M4, BY unn CBY curan.

PactpoBoe ckaHupoBaHue PJIC > 5 cekyHg

o 1 |
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[innHHas nocnepoatensHocTb curHanos PIIC ¢ AByHanpaBneHHbIM PacTPOBbIM CKaHMPOBAHWEM, CO3AaHHas C Mno-
MoLLbio cucTeMbl cxatus namsTv u MO Signal Studio



09 | Keysight | FeHepatopbl CBY curHanos - Bpowutopa

Ynpoctute co3aanue curdanos ¢ nomolbio MO Signal Studio

VicnonbayiiTe BekTOpHbIN reHepatop PSG BMecTe ¢ nporpammHbiM obecneyeHnem Signal Studio
1 yNpocTuTE CO3aaHMe CurHanoB. Yem Gbl Bbl HY 3aHUMAnNUChb — TECTUPOBAHWEM OfHOKaHasb-
HbIX PJIC, cuctem CnyTHUKOBOW CBS3W U MHOTOKaHambHbIX NMOCTAHOBLLMKOB MOMEX, NPOCTOM
[OCTYN K HYXHbIM UCMbITaTEeNbHLIM CUrHanam obrnerdyaeTt npoBEpKY 1 rapaHTUPYET KOPPEKTHYH
paborty. HacTpoitte Signal Studio B cooTBeTCTBMM CO CBOMMY TpEDBOBaHUSAMM, BbIOpaB 6a30BbIi
NN pacLUMpeHHbIin Habop thyHKLKIA 3a CHET pasHoobpasHbIx onumin. Kpome Toro, Signal Studio
npeanaraet nporpaMmmHoe ynpasneHue Yepe3 .NET API gns nogaepxku aBToMaTn3npoBaHHOrO
TECTUPOBAHMS.

OBHapyxeHue, onpeaeneHne MECTONONOXEHNS, OTCMIEXMBAHWE W HAaBUraLUS
— Cospganue umnynscos ansa PIIC
— GPS, MOHACC, Galileo, Beidou, SBAS, QZSS

YHuBepcarbHoe NpUMeHeHe
— Co3gaHue MHOrOTOHOBBIX CUTHAMOB, M3MEPEHIe KO3(hMLMEHTA MOLLHOCTY LLyMa
— [eHepauus curHanoB NPOW3BONLHON POPMbI B PEXUME PeanibHOrO BpEMEHM

— CneuuanbHble Tnbl Mogynsauymm: QAM, PSK, ASK, MSK 1 HacTpanBaemoe pacnpegene-
Hue IQ

— [obaeneHue pxuTTepa

Co3naHne KOMMYHUKALMOHHBIX CUTHAmMOoB
— LTE FDD/TDD, W-CDMA/HSPA+, cdma2000®, 1XEV-DO, GSM/EDGE u mHorue fpyrvie
— WLAN, WiMAX™  Bluetooth® n mHorve apyrue
— ATSC, DVB, S-DMB, YM cTepeo 1 MHorve apyrve

www.keysight.com/find/SignalStudio

AMKkr1 -36.1 MHz

10dBidiv  Ref 14.00 dBm -34.32 dB 10 dBiciv  Ref 14.00 dBm
Log Log

[lo

il |1||||||||I|

T Illl.l T

AMkr1 -36.1 MHz
-76.70 dB

HDVIMBHBHVIG Mo Signal Studio anA cosnaHnA MHOrOTOHOBBIX MCKAXEHWI N03BOSIAET CO3aaBaTh MHOTOTOHOBbIE CUrHasbI C npeablCKaXXeHNnAMU C YpOBHEM UHTEePMOAYNALMOHHbLIX MCKaKeHMWid

—76 nbH
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Co3pnaHxve peanncTn4HbIX CUrHanoB C NCMNONb30BaHNEM

LUIMPOKONOITOCHBIX BXOO0B

LLinpokast nomoca, BbICOKasi YacToTa AMNCKPETU3aLMM U pa3peLLEeHNe NO3BONSOT CO3AaBaTh
Bonee peanuCTUYHbIE CUTHAMbI A71S TOYHOTO TECTUPOBAHMS LUMPOKOMOMOCHBIX CUCTEM CBSI3M,
PJIC, cuctem P3B, cnyTHUKOBOrO 060pYA0BaHNS 11 CUCTEM CO CKa4ykoOoDpa3HOi NepecTponKoi
yacToTbl. BektopHbiit reHepatop PSG ¢ onuven 016 nogaepxwveaet nonocy BY mogynsaumm o
4 Ty (ans Hecywmx > 3,2 ITw). A cneumansHas onyws H18 paclumpsieT nonocy Mogynsauum ons
Hecywmx < 3,2 Ty,

l'eHepaTopbl CUrHanoB npon3sonbHon opmbl Keysight N824xA n M8190A obecneunBatoT He-
NpeB30MLEHHbIE XapaKTEPUCTUKN 1151 FfeHepaLm CIIOXHbIX LIMPOKONONOCHbIX curHanos B CBY
[uanasoHe — noroca Mogynsayum 8o 5 Ly no kaxaomy kaHany 1 AMHaMu4eckuii gnanasoH 6o-
nee —68 oBH. Mpy ncnonb3oBaHWM 3TX reHEpPaTOPOB CO BCTPOEHHBIM B PSG LWMpOKONONoCHbIM
[/Q-MOZyNSITOPOM MOXHO MOMYYMUTb PEANTUCTUYHBIE CUrHanbl ¢ nonocor BY mogynsumm go 4 Iy
Ans TecTupoBaHus Tpaktos M4 n BY.

www.keysight.com/find/AWG

T I RF S0 AC | [ | SENSE:EXT| SOURCE OFF |
Avg Type: wr
PNO: Fast Trig: Free Run

IFGain:Low Atten: 10 dB

Ref 0.00 dBm
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OpHoBpeMeHHas UMUTaLMs HECKONbKIX U3nyyaTenel ¢ nonocoi Moaynsauymn 4o 4 L ¢ NoMoLLbto reHepaTopoB curHa-
noB npou3sonbHoi chopmbl E8267D, M8190A n Bxoaos BHewwHWx |Q-curHanos (onuyys 016)

[MonyyeHne curHasnos
MWIITIMMETPOBOTO [1ana3oHa
AN pacLUMpeHHbIX

LUMPOKOMOMOCHBIX U3MEPEHNIA
[poBeneHe HayyHbIX UCCnenoBaHNi
W TECTUPOBAHWE LUMPOKOMONOCHbIX
YCTPOVCTB MANMIMMETPOBOIO [/1anaso-
Ha, Takux kak WiGig, 5G, aBTomMo6uIb-
Hble pagapbl Unn cucTeMbl 06paboTky
1300paxXeHusi, MOXHO BbIMOMHSAT C
MOMOLLbH0 BEKTOPHOTO reHepaTopa
PSG 1 nosbliLwatoLLero npeobpasosa-
Tens vactoTbl N5152A ¢ aHanoroBbiM
reHepatopom PSG, MXG unu EXG.
Takas KoHurypaLms no3BosisieT npe-
obpa3oBathb IQ-curHan ¢ nonocon Ao

2 [T B MMNAMMETPOBbI AnanasoH 57
- 64 Ty, [Ins cosgaHus cneymanbHbIX
PELLEHN B COOTBETCTBIUM C BaLUMMK
TpeboBaHMAMM K MOOCE M YACTOTHOMY
AvanasoHy obpallanTech B KOMMaHMIO
Keysight.
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[eHepauus 4o 16 KorepeHTHbIX No ¢ha3e curHanos

TecTpoBaHWe CUCTEM C HECKOMbKUMM NPUEMHMKaMK, KoTopble npumeHsitoTes B PIIC ¢ dasunposaH-
HbIMW @aHTEHHbIMM PELLETKaMM, B KOMMYHUKALMOHHBIX CETSIX W NENEHraLMOoHHbIX CUCTEMaX, BCeraa
ObINO CNOXHbIM 11 3aTpaTHbIM. TeCTMpOBaHMWe B MONEBbIX YCIOBUSX, XOTS M GblBaeT HEOOX0AUMBIM Anst
OKOHYaTemMbHON NPOBEPKM CUCTEMBI, SBNAETCS AOPOrOCTOALLMM 3Tanom npoekTupoBaHms. Cuctema
MOZJENMPOBaHMNS KOrepeHTHbIX Mo (hase curHanos, cogepxatyas go 16 reHepartopos PSG co cneynans-
HbIMU ONLMSIMK, NO3BONAET CO3AaTL Donee BOCMPOU3BOAMMOE W NETKO HacTpanBaeMoe pelleHue Ans
nabopaTopuin UM Npon3BoACTBa. JTa cucTemMa 0becneymBaeT NOMHY KOrePEeHTHOCTb dhasbl, KoTopas
HeobxoaMma Anst TECTUPOBAHWS CUCTEM C HECKONBKMM NPUEMHUKAMK, @ TaKKe MONHbIA KOHTPOSb Bpe-
MeHw, hasbl, aMNAUTYbI M YacTOTbI N0 BCEM KaHanam.

[ naBHblA
reHepartop
- o ":’; > >
[ 5 © IEIEIEE‘TII é‘_
S8R EEE o Q¢ Pacnpeneny-
g*é“,? g TeJlbHaA cXxema
E— U3035P
s = EEEH @
] €c g@ -
[ s L BT Y
Sece EEE ¢ g
2998
= . = EEE S Cucrema
%= o = ErEE @
I@ Wi &./ ccce @‘_ MOXeT
©- o CCE @ @
O |- o= L f8EEE e @4 | Pacnpenenenve coaepxarb
= g“@“? g CuUrHana retepofmnHa no 16
s ———
©.. 5 9 - — i‘i} Pacnpenenerve reHepaTOpOB
g- S - 9l TaKTOBOI YacTOTHI E8267D PSG
[&- S © EEE @8] TeHeparopa CurHasos
O |888 BEE o 82‘— NpoM3BONbHOM hopMbl
5 2998
-— —
Oponr CUrHana
3aﬂep>KKa (T~ <
T T T T T T T T
1 2 3 4 5 6 7 8

CUHXpOHM3MpyiiTe [0 16 BEKTOPHbIX reHepaTopoB curHanos PSG v nomyuute KorepeHTHyo dasy no HECKOMbKIAM
kaHamnam ¢ noMoLLbio cneuuansHoi onuum HCC
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EXG|

BbibepuTe HyXHbIM pa3mep, CKOPOCTb U LLEHY

Celtvac, koraa BCé 6orbluee BHUMaHWe yoenseTcs OnTMMU3aLmm, KoTopast HaknaablBaeT onpe-
LENEHHbIE OrpaHnyeHmns Ha DIOMKET 1 3aHUMAEMOE NPOCTPaHCTBO, aHaANOroBbIE reHepaTopbl
CBY curHanos MXG 1 EXG okaablBatTCst yaaqHoi anbTepHaTUBOM NO pa3mepy, ObicTposen-
CTBWI M CTOMMOCTU. PaccumnTaHHbIE HA CO3AAHWE CUrHANOB AJ151 TECTUPOBAHNS CaMbIX CIIOXHbIX
CUCTEM M KOMMOHEHTOB, 3TV reHepaTopkl 06MafatoT NyyLMMI B OTPAC XapakTepucT1kamu 1
MWUHUManbHbIMK SKCMIyaTaLMoHHbIMI pacxogamu. HagéxHas macwtabupyemas nnatgopma

B COYETaHMM C HEAOPOroM KanbpoBKOV M BCTPOEHHLIMM CPEACTBAMM AMArHOCTVKM NO3BONSET
NNaTuTb TOMbKO 3a Te (hYHKLMM, KOTOPbIE HYXHbI CETOfHS, a 3aTeM fierko 0GHOBNATL Nprubop B
COOTBETCTBUM C OyayLyMmM TpeboBaHMAMN.

MakcumanbHoe NoBbILLEHE NPOU3BOAUTENBHOCTM 1 3KOHOMUS
CTOEYHOro NpocTpaHCcTBa npu ncnonb3osaHu MXG

Ananorosblit reHepaTop CBY curHanos N5183B MXG sBnsieTcst anbTepHaTUBOIM aHanoroBomy
reHepatopy PSG. OH xapakTepu3yeTcs Takom e TOUHOCTBHO 11 YACTOTON cUrHana, Ho faét npe-
MMyLLEeCTBa N0 CKOPOCTW W pasmepy, 0bnagas BCeMu HEOOXOAMMbIMM XapaKTepUCTIKaMU — Y-
CTOTOW CMeEKTPa, BbIXOAHON MOLLHOCTBH M APYrMU. OTO MO3BOMSET BbINOMHSATL TECTUPOBAHNE
KaK CMCTEMHOTO YPOBHS, Tak 1 Ha YPOBHE MOLyNeN.

C3KOHOMbTE MPOCTPAHCTBO M COXpaHUTe NapaMeTpbl TECTUPOBAHWS Ha YPOBHE, BIIN3KOM K
PSG, ucnonbayst nprnbop BbICOTOI BCETO ABE CTOEUHbIX eanHnLbl (2U). BeinyckatoTes YeTbipe
mogenu reHepatopoB MXG ¢ yactoton 13, 20, 31,8 unm 40 I'Tu. OHM NO3BONSKOT BbIMOMHSATH
OTBETCTBEHHbIE TECTbI PAAMONOKALIMOHHbBIX KOMMOHEHTOB M CUCTEM, MPeAnaras MUHUMAanbHbIA
B CBOEM kracce ha3oBblil Wym < —124 b/l (oTCTpoiika oT Hecylwen 10 k') ¢ ypoBHeM Nna-
pasuTHbIX cocTaBnsrowmx —75 gbH (Ha 10 Tu). Mcnonbayiite MXG ans yckopeHns npolecca
KannbpoBKy 3a CYET NYULLIETO B CBOEM KITacce BpeMeHM nepekioyeHns MmeHee 600 MKC.

@a3sosbiii wym SSB renepatopa MXG ¢ onumeinn UNY
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CHuxeHWe (ha3oBoro wyma
C MOMOLLIO TPEXKackagHOro

CWHTEe3aTopa

B renepatope MXG ucnonb3ayercs
HoBasi TpéxkackagHas cxema ¢ha3oBow
aBTOMOACTPOKN YacToTbl (PAIMY) n
HOBOE pa3sHEeCeHe YacToT, YTO No3Bo-
NSIET CYLLECTBEHHO CHU3UTL (Ha30BbI
Lym BBN3M HecyLen u npu 6oMbLUMX
OTCTpOliKax. PasHeceHune yacToT cno-
COOCTBYET PeLUEHMI0 HECKOTbKUX BaX-
HbIX Mpobnem: BbIGOP YacTOTbI 3afato-
LLero reHepaTopa ¥ OnopHON YacToTbl
B CVHTE3aTOPE, COOTBETCTBYHOLLEE
npeobpa3soBaHne 4acToTbl (CMeCUTENN
W YMHOXMTENN) N (OUbTPALMS.

TpéxkackagHasi cxema no3sonser
ONTUMU3NPOBATbL PA3HECEHWE YaCTOT,
rapaHTupys acheKTUBHYIO nnbTpa-
LMK HEMMHENHBIX COCTaBNAOLLMX, Ta-
kWX KaK 3epkanbHble 4acToTbl, 3a CYET
BbIHECEHWS WX 33 MPeAenbl Nonoch!
NponyckaHus Lienen cuHTesartopa. Pas-
HeceHue YactoT B MXG npegycmatpu-
BaeT Takoe PacrnonoXeHne OMopHbIX U
npeobpa3oBaHHbIX YaCTOT, YTO CaMble
BonblLUe HENMHENHOCTI OKa3bIBaOTCS
[aneko OT HYXHOM YacToTbl, U yme-
peHHas PunbTpaLys MOXET YCMELIHO
NoAaBWTb OCTaBLUMECS MapasnTHble
CUrHanb!.

TpéxkackaaHblii cuHTe3aTop

Semto

MuHMManbHbIA B CBOEM KNnacce

(ha30BbIA LUYM

I'eHepaTopbl MXG 06nagatot MuHuMarns-
HbIM B CBOEM Kracce (ha3oBbIM LLYMOM,
4TO NMO3BOMSIET MAKCUMAIbHO YNYULLUTL
TECTMPOBAHME YyBCTBUTENBHOCTY MpU-
EMHKOB.
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OnTumanbHbIn BanaHc mexay 6104XeToM U NPON3BOANTENBHOCTbIO —
reHepatop EXG

Ananorosbliii reHepatop CBY curHanos N5173B EXG siBnsieTcs Heoporum BapuaHToM, ecr
BaM HY)XHO JOCTUYb KOMNPOMMCCA MeXAy BHOMKETOM M MPON3BOANTENBHOCTLH. 3aHuMas gBe
CTOEYHbIE eAnHNLbI MO BbicoTe (2U), OH reHepupyeT OCHOBHbIE CUrHasbl, HeobxoauMble Ans
napameTpu4eCckoro TECTUPOBAHUS LUIMPOKOMONOCHbIX (PUNLTPOB, yCUNUTENER, MPUEMHWUKOB 1
LPYriX yCTPOWCTB.

['eHepaTop, MMEILLMIA BECbMa CKPOMHYH) LIEHY, MOXHO MCMOMb30BaThb ANs NPOBEPKM NOBbILLAI0-
LKX NpeobpasoBaTeneil YacToTbl UK YPOBHS 6MOKMPOBKY B AnanasoHe yacToT ao 13, 20, 31,8
unn 40 My, Takke obecneynBaeTcs U3MepPeHne XapaKkTepUCTHK LWMpokononocHbix CBY kom-
MOHEHTOB, TaKUX Kak (OUNbTPbI 1 YCUAMTENM, C HannyyLLen KoMBMHaLMe BbIXOGHOM MOLLHOCTH
(+20 gbm Ha 20 ITw), ManbiM ypoBHEM rapMOHWK (< —55 gBH) 1 cTyneHyaTbiM ocnabnexmem.
[onyckaeTcs npuMeHeHne reHepaTopa B Ka4eCTBe BbICOKOCTabWBHOTO MCTOYHNKA OMOPHOTO
CurHana co CTaHAapTHbIM TEPMOCTaTUPOBaHHbLIM KBApLIEBLIM FrEHEPATOPOM C AONTOBPEMEHHON
HecTabunbHOCTLIO MeHee + 5+10° B fieHb.

Onumna makcumanbHoit mowHoctu 1EA ana reneparopos EXG u MXG
30
m
25 M\/J.
20
15
BbixoaHaa mowHocTb > +20 Abm
10
5
0 ! i
0 2 4 6 8 10 12 14 16 18 20
3asucumoctb yactorbl (I'Tu) or amnnuryab! (abm)

ANPLITUDE/POLER NETER ChA Settings

_44 UU Bl ChA:-L7.25 dBm External Power
- M Che: 10.20 dBm Meter Channel
B

2,140 000 000 00 &tz

Chamnel Frequency,
Sett

Pouer Heter Heasurements ings

ChA ¢n191uA, 450000651 ChB cuz002A,ny51310025) bl BE=sE
Pouer Pouer
Meter Neter
Aty
-47.25 dBm 10.20 dBm
HMeasurement
50.000 HHz 50.000 Mz ot R

CokpaTuTe paamep MCMbITAaTeNbHOMO CTEHAA C NOMOLLbH OMUMOHANbHOTO MHTETPUPOBAHHONO MHOrOMYHKLIMOHANBHOTO reHepa-
Topa 1 USB-uHTepdbeiica AnA aatymka MOLLHOCTY

Bbiclias B CBOEM Knacce

BbIXO0QHaA MOLWHOCTb

EXG npegnaraet ny4iyto kombuHaumo
HOMMHaTBbHOM BbIXOAHOI MOLLHOCTH,
Maroro YpoBHsi rapMOHWK 1 CTYNeHYaToro
aTTeHI0aTopa, Tak YTo BaM He NpuaéTcs
KepTBOBATb MPOM3BOAMTENBHOCTBH).
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Co3faHue curHanoB co CroXHOW KOMOVUHALMEN aHanoroBoM Mogynsaumumn

I'eHepaTopbl MXG 1 EXG MOryT uMUTMPOBATb CIOXHbIE KOMBMHALMN aHANOroBbIX CUTrHAsoB,
BbICTYNasi B PO HEAOPOroil anbTepHaTBbl BEKTOPHbIM cTouHUKamu CBY curHana. C onupent
303 BblI MonyyaeTe ceMb HE3ABUCUMO HACTPaNBAEMbIX FEHEPATOPOB CUTHAMOB C NSATHIO OHO-
BpeMeHHo paboTatoLmmu dyHKumamm mogynsuun AM, YUM/OM 1 ¢ HY Bbixogom. Kpome Toro,
reHepaTopbl CUTHaNoB CTaH4aPTHON (hOPMbl MOXHO CUHXPOHM3MPOBATL M 3amyckaTb napan-
NenbHO CO BCTPOEHHBIM reHepaTopoM umnyrbco (onums UNW) B pexume caunuposaHns. 31o
[a€ET BaM rnbKie BO3MOXHOCTY TECTUPOBaHMS NMPUEMHWKOB C MOMOLLb0 Bonee CNoxXHOM Moay-
nsuuu, Takor kak JTYM, ¢ muTaumer Manoro casura 4acToTbl MOAYNALMK U Apeiida amnauTy-
bl C NCMONb30BaHNEM HEAOPOr0 aHanoroBoro uctouHnka CBY curHanos.

| U LI
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(T iup

|II|l.|I ’ |[||IIII| ii“

.. HuskouacTtoTtHbIN BEXOLI,

mnynbe 3anycka

Ext 1 Ha Bxog UM

OnopHbI curdan 10 My

3 ——

Ext 2 Ha Bxog AM
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Pore 1 of 3

Wmutauns pagapHoro umnynsca JIYM ¢ nomolwbto apeitdpa AM n UM 1 sobasnenns wyma AM ¢ ncnonb3oBaHueM MHOrOMYHKLMOHANBHOTO reHepatopa (onuyws 303)
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Wmutaums curdanos PIIC ¢ nomMOoLLb0 KOHGUryprupyemblX UMMYSIbCHBIX
nocneaoBaTenbHOCTE

Cospgaiite u3MeHsieMble MMMYNbCHbIE CUrHarbl, HacTpous A0 2047 UMNyNbCOB C NepeaHen
naHenu MXG umn EXG ¢ nomoLbto onummn 320 — reHepaTtopa UMMyMbCHbIX NOCNEA0BaTENbHO-
cTen. IMnopTupyiiTe 1 SKCMOPTMPYMTE NapamMeTpbl CUTHAMOB B BUAE Pa3AEnEHHbIX 3ansThiMu
nepemeHHbIx Ui TekctoBblx dannos ASCII yepes USB. Takast MbkocTb NO3BONSET UMATUPO-
BaTb NPOCTble N3MepeHus 30Hb! AeicTaus PJIC, co3aasath rpynmbl MMAYNbCOB C NEPEMEHHBIM
neproaoM CriefoBaHus Ans UCTbITaHUi cucTem cbopa MHGopMaLK, reHepupoBaTh CUrHarbl ¢
MMMYNbCHO-KOLOBOW MOZynsLmMel Ans AanbHOMepHOro 060pyA0BaHNs, reHepupoBaTh CUrHarbI
3anpoca «CBOW-4YXOW» UMK TenemeTpuyeckme curHassl.

FREQUEHCY AMPLITUDE Train Displau
Time Offset
40.000 000 000 00 sz 15.00 den 0. 00000000
PULSE ALC_OFF e
Time offset: (0,000 000 00 sec Zoom In
Pulse Train
Zoom Out
Zoom In Max
Osec 1.00usec/div L_66usec
Zoom Out Maw
FREQUEHCY AMPLITUDE Pulse Train
40.000 000 000 00 &+ 15.00 e dit Ttem
PULSE ALC_OFF
— Insert Row
Pulse Train
on Time 0ff Time Repeat
1 20 ns 100 s 2
3 L0 ns 50 ns g Delete Rad
12 60 s 60 s 1.
13 100 ns 70 ns 500
513 20 ns 80 ns 200 >
713 40 s 1 e
714 L0 ns 50 ns 1
715 150 ns 200 ns 1 j
716 50 ns 100 ns 1 S
717 50 ns 100 ns 1
Hore 1 of 2

lpocMOTp MMNYNBCHON NOCNEA0BATENBHOCTY HA 3KpaHE NepeaHelt naHenm

MoBbickTe 6e30MacHOCTb
CeKpeTHbIe M COBEPLUEHHO CEKPETHbIE
NpoeKTbl 00ycnaBn1BatoT AOMONHM-
TeNbHblE TPYAHOCTU B paboTe C KOH-
TPOMbHO-U3MEPUTENbHBIMM NPUBopa-
mu. Ecrnv Bam HyxxHO oTAaTh nprbop,
VNN Bbl UCMOMb3YETE €ro COBMECTHO

C ApYrMMY NofpasneneHnsiMu, To He-
00X0AMMO NPOBEPUTD, YTO B HEM HE
0CTarnoch CEKPETHO MHGopMaLK.

Onups 006 gns MXG n EXG 1 onuus
009 ansa PSG npegocTaBnseT Bo3-
MOXHOCTb UCMOSb30BAHMS BHELLHNX
CbEMHbIX HakonuTenen v yHKLMM 06-
CRYXMBaHUS 4115 NOHON O4YUCTKN BCEM
namsTi BHyTpK npubopa.
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OTkanubpyiiTe Npubop ¢ NOMOLLI0 aBTOMATUYECKOI HACTPOWKM YPOBHS

'eHepatopbl CBY curHanos MXG 1 EXG no3BonsitoT cnonb3oBath BHELLHME LATYNKN MOLL-
HOCTM [/151 aBTOMAaTIYECKOA HACTPOIAKM YPOBHSA curHana. Ata yHKLmMs 04eHb yaobHa B uamepu-
TENbHbIX CUCTEMAX C BHELUIHAMM YCUIUTENSIMU Unn Npu paboTe B Anana3oHe CBY, roe notepw
B kabensx 1 paccornacoBaHue yMneLaHca MoryT NOpoXaaTh CYLLECTBEHHbIE MOTPELIHOCTY NO
amnnutyge. Mpy nogknodeHun gatimka MolHoct USB 1 0TBeTBUTENS HEMOCPELCTBEHHO K
Tectupyemomy yctpoiictay (TY), MXG unn EXG GypeT aBTOMaTU4ECKM NOAAEPKMBATL HA HEM
HeoOX0LMMbIii YPOBEHb MOLLHOCTY B pearibHOM BPEMEHN BO BCEX MOAAEPKMBAEMbIX [1aNa3o-
Hax YacToTbl ¥ MOLLHOCTU. Takum 06pa3oM JOCTUraloTCs HaumyYLlne pesynbTaThl N3MEPEHMS
UNK KannbpoBKu.

YpnanéHHaa ucnbiTatenbHan KaMepa

MarpuuHblii KommyTatop

Y- /<—;>) D)

ANPLITUDE/PUR NETER Jouer fleter Seru

40.000 000 000 000 6Hz 0.00 o =g LB UL

ENE

Channel Ay,
Setup

ChA (u20008, My52170013) Settling ShroR
Pouer

Meter
Device

1 . 1 5 dBm Praotection

50.000 MH=z

Vcnonb3yitte pexvm aBToMaTUYECKOI HACTPOiki ypoBHs curHana MXG unu EXG ans kannbposku Tectupy-
€MOro ycTponcTaa
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MeHblLuve JKCrJ1yaTaunoHHbIE PACX0bl

'eHepaTopbl MXG 1 EXG xapakTepuayTcs BbICOKOM HAZLEXHOCTLIO, a Takke BbICTpoiA, Npo-
CTOVI 1 HeJOpOroi kKanuMbpoBKOWN, 0BCIYXMBAHNEM U PEMOHTOM, YTO 00YCNaBNNBAET CHIKEHNE
aKCMyaTaLmoHHbIX pacxogoB. MakcumansHoe CoKpalLleHne NpoCcTOeB AOCTUIAETCA 3a CHeT
npuUMeHeHNs B reHepatopax curHanos MXG u EXG npoBepeHHbIX TEXHOMOrWI, UCMonb3yeMblX B
reHepaTopax MXG npegblayLLero NoKoNeH!s, KOTOpbIE XapakTeprn3oBanuch 60MbLUMM 3HaYEHN-
€M CpefHero BpeMeH1 HapaboTkm Ha 0Tkas.

[ns 3 deKTMBHOTO CHINKEHUS KCMITyaTaLMOHHBIX pacxofoB reHepatopsl MXG n EXG obraga-
10T pacLUMPeHHbIMU PYHKLMSAMU CaMOOBCITYKMBAHNS, TAKUMI Kak BCTPOEHHast CAMOAMArHoCTy-
ka. PexomeHA0BaHHbIN TPEXNETHMIA LMK KannbpOBKY 1 CaMOLMarHoCT/Ka NOMOratoT COKpaTUTb
pacxofbl Ha NOAZePKKY U NPoAnuTL Bpems Be30TkasHoit paboTbl. [py BO3HUKHOBEHUM NOTpeD-
HOCTW B PEMOHTE MO MECTY 3KCMITyaTaLum, ero MOXHO BbIMOMHUTL MPUMEPHO B TEYEHUE AHS,
BOCMOb30BaBLUMCH Nporpammoil komnanum Keysight no 3ameHe Ha 3apaHee 0TkanubpoBaHHbIe
BOCCTAHOBMEHHbIE KOMMOHEHT®I.

4000000000000 s " 17,00 @ ceois

. Fun Highlighted
Test Editor
Sel IDz Test Hame Status

—--—— RF: Digital Self Tests J
w 101 Digital FPGA Test Self-di " PASSED Select /Deselact
102 Digital JTAG Test elr-diagnostics PASSED

PASSED
PESSED Se lECtHDESElEEE

PASSED

"
% 103 Digital Voltages Tes
% 104 Board Temperature Test
b 105 Sweep Out Test

-——— RF: Reference Self Tests

% 201 Reference Voltaoges Test PASSED

Fun Selected

w202 Reference 100MHz Tank DAC Test 55
% 202 Reference Tuning Voltage Test PASSED
More 1 of 2

CamopuarHocTvka nomoraeT COKPaTUTb Pacxodbl Ha NoAAePXKY U NPOANUTL BpeMA 6e30TkasHoM pa6OTbI

YnpoLyEHHoe
camoobcnyxusaHue
YnpoLEHHoe camoobCnyxmBaHNe
reHepatopoB MXG u EXG sBnsietcs
anbTEPHATNBOV TPAAWLIMOHHOMY TEX-
HWU4ECKOMY 0BCITYKMBAHWIO 1 PEMOHTY.
O6cny:xvBaHne npubopa cobCTBeH-
HbIMW CUamn No3BonsieT OOPOTLCS C
NPOCTOSIMM, MaKCUMaIbHO MPOANEBast
BpeMsi 6e30Tka3HOM paboTbl 1 CO-
kpaLlas obLuyme akcnnyaTaLmnoHHble
pacxogpl.

BeicTpas kanubpoBka

C nomoLLpbIo aHann3aTopa CnekTpa, u3-
MepuTEnst MOLLHOCTH W MPOrPaMMHOr0
obecneyeHus Keysight TME mMoxHo oT-
kanubpoeatb MXG n EXG meHee yem

3a YeTblIpe yaca.

PeMOHT no mecTty

aKkcnnyaraymm

[Mp1 BO3HMKHOBEHMI HEMCTIPABHOCTH
reHepatopbl MXG 1 EXG MoxHo
ObICTPO 1 NPOCTO OTPEMOHTUPOBAT.
CMeHHbIe Y3ribl OPUEHTUPOBAHbI Ha 3a-
MeHy Nonb30BaTENIeM M NOCTaBIISOTCS
MONTHOCTbHK) HACTPOEHHBLIMM W CepTUM-
LiMpOBaHHbIMK. PEMOHT Mo MecTy 3Kc-
nyaTaLun MOXHO BbINOMHUTL MEHee
YeMm 3a [1eHb.
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MepenHss 1 3aaHas naHenu reHepatopa PSG

PaclumpeHye nonockl nponyckams
BY o 300 MI'y ¢ nomoLLbto BHELHUX
CTaHfapTHbIX BXoAoB I/Q.

BX0A CUrHanoB st BbICOKOCKOPOCTHOM
MMNYbCHOM MOAYMALMM C MOMOLLbHO 38~
nycka no cTpoGy/mnyiscy.

MICTsGT | D seimsae
FREQUENCY AMPLITUDE
44.000 000000 000 sz| 16.67 0w
et
o evetorn,
ARB  Selected liaveforn: LFTTL:CHIRR et
O~ Sarle clock: Io0.co000t 1o roa Filters .o .
;16 Cocosoork o)
Trig Tupe: Continuous (Free Run) Retrigger: On
Tris SR B Pee THe b Polarion: hes
Delay: Off FRB Setupl
(Cont JrZ25
57172002 T0:1 | |

lMoanepxka OTAENbHbIX UMK KOMMO-
3UTHbIX curHanos AM, YM unu M
nyTéM CyMMUpoBaHMs no Bxoaam EXT
1MEXT2.

4acToThl.

[oTokoBas nepesava

BXO/JHbIX UMM BbIXO[HbIX
undpoBbIx |Q-curHanos ¢
nomoLLbto MHTEpCheicHoro
MOZAynNs LMpOBOro Curka-
na N5102A.

e T

BxoA nocneaoBaTenbHbIX AaHHbIX, KOTOpbIE
MOXHO NOAaTh Ha MOAYNATOP U nony4nTs BY
CurHan co cneyuanbHbiM BUAOM MOAYNALUK
B PEXUME PEanbHoro BPEMEHH C NepeHOCoM

Bxon APY ans auCTaHLMOHHOrO pery-

TIMPOBAHYS YPOBHS C UCTIONb3OBAHMEM
B Lieny 0BpaTHoil CBA3N BHELLHETO
[AeTeKTopa HanpsKeHns.

HY BbIxop ANs reHepaLi NOCTOSHHOTO
HanpsHKEHS, CUHYCOMAAMNBHOTO, NN- =

HeliHO HapacTaloLLero, NurooBpasHoro,
MIPSIMOYFONBHONO 1 LyMONOA0BHOTO

Bxogp! WwupokononocHsix |Q-curHanos

He3no cbemHoro chnalu- HecummeTpuyHble 1
HakonuTens, obecn 0 WH- dhepeHLManbHble ¢ nonocoit Ao 4 L, noaaBaembIx ¢

BHELLHUX LUMPOKOMONOCHBIX FeHepaTo-
POB CUrHaNoB NPOM3BONLHON HOPMbI.

BbIXO/HbIE CUTHambI
1/Q Ha BHewwHue 1Q-
MOZYNATOpbI.

hopmaLMoHHYt0 Ge30nacHoCTb npu
paboTe Ha pPeXUMHbIX 06beKTax.

[MopT BBOAA-BbIBOAA pa3-
JMYHBIX BCNOMOraTesbHbIX
CUTHaroB, Takvx kak AaHHble
MOZYNUPYIOLLEro cArHana.

Bxop PATTERN

TRIG IN gns curHana
yNpaBneHns Hayanom
reHepupoBaHms i co-
6bITIS 151 BCTPOEHHOTO
reHepatopa Q.

MopknioyeHme nuTaHus

W yNpaBIIeHIs MOy 1C-
TOYHVKA CUrHAMOB MUMIME-
TPOBOFO AnanasoHa.

Bxop TakTOBOI YaCTOTbI
MOZYMMpYHOLLEro cUrHana
[NSt [OCTUXEHWS YCTONYMBON
CMHXPOH3ALMN MeXY He-
CKOTMbKIMMM UCTOYHMKaMM.

Bxop/BbIx0a 0CTaHOBKM CBI-
MMPOBaHNS AN MHAVKALMN
NepekpbITUS AManasoHa B npo-
LIeCCe NMHENHOTO CBINUPOBAHNUS
(onuwst 007) Npw BbINONHEHUM
CKarnsipHOro aHanuaa Lenei.

Bbixoa/BbIx0A curHana sanycka
[ANst CUHXPOHU3ALWY 1O Luaram,
no cnueky 1 no HY ceunnpo-
BaHMI0.

P
DEBUEE

T

@ @: on;om
=

~ e
100/120V: 50/60Hz
e

22zt

WHtepdbeiickl GPIB 1 10

BaseT LAN ans sarpysku
CUrHanoB 1 aBTomaTtuye-
CKIX TECTOB.

CUrHarnos.

Onuust HCC, no3sonsioLLas MMuTy-
poBaTb HECKOMbKO U3NyyaTeneit Ans
KanuBpoBKIN AHTEHHBIX PELLETOK C No-
MOLL|bIO KOTEPEHTHbIX BXO/0B/BbIXO0B
reTepoavHa.

Bbixop dvkc1poBaHHoro onop-
Horo curHana 1 Ty Ans nosbi-
LueHs CTabunbHOCTM (hasbl
MeXzy HECKOMbKVMM reHepaTo-
pamu PSG c onuyeit H1S nnn
BHELLHUM 060pya0BaHMEM.

WARNING:

MocnenoBatenbHbli nopT
RS-232 ansi ABYXTOHOBOTO
CBUMMPOBAHUA 1 CUHXPOHMU-
3aLuv BeayLLEero 1 BeoMoro
UCTONHMKA.

PASSE0 WpOT

BHelUHee NMOCTOSIHHOE HanpsixeHue oT -5
10 +5 B N5 3neKTPOHHOTO ynpaBnexns Ya-
cToTOM BCTPOEHHOro OMOPHOro reHeparopa
10 My (onumst UNX nmm UNY).

MpumeyaHue. Hannume pasbéMos 3a-
BUCUT OT Moaenu PSG 1 yCTaHOBNEHHbIX

Onuui
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[lepenHan u 3agHAA naHenu reHepatopa MXG/EXG

Mepenaya dhaiinos 1 NULEH3NA UK NOAKNHYEHe MrHoBeHHaA noanepxka ¢ no-
110 yeTbipéx USB narunkos motuHoctv Keysight MpocToe coxpaHeHue 1 BOCCTaHOBIEHNe MOLLbHO BCTPOBHHOW KOHTEKCT-
yepes nopt USB 2.0 (Tun A). HacTpoeK npubopa ¢ nepeaHeil naHenu. HOIA CNPaBOYHON CUCTEMbI.

DU | (W G Avaon Sinal Gopgrzly MXG

B
B0Om

.
RF Output 500

i
00000

Yno6Hoe KoakcuanbHoe nogkntoyeHne yepes BY pasb-
ém 3,5 mm (513, 520) unm 2,4 mm (532/540), a Takxe
Yepes onumoHanbHbli pasbém tana N (1ED).

Cymmupytowme Bxoabl EXT1 HY Bbixon 4ns reHepalym NocTosHHOro  Bbixod Ans cuHxpoHusa-  Bbixog Z ans cka- Bxon APY ans auctan- lMepepaya daiinos n

1 EXT2 gns nonyyerus HanpskeHWs!, CUHYCOMAANLHOrO, M- LIM BHELLHWX YCTPOICTB  NSIPHOTO aHanuaa LIOHHOTO perynunposa- TNMLEH3NIA Nnn Noa-
KOMMO3WUTHON aHanoroBo HeilHo HapacTaloLero, NMnoo6pasHoro ¢ MOMOLLbHO cUrHana Lieneit ¢ Mapkepamm HUS C UCMONb30BaHNEM KIIoYeHe [0 YeTbIPEX
moaynsuum AM nnn YM/OM, 11 NPSIMOYTOfbHOrO CUTHaMNoB UNu Ans +10 B ¢ nponopuuo- 1 NepekntoyeHrem B Lienu o6paTHoil cBsisn USB patunkoB MOLLHOCTI
a TakKe Ans CNOXeHUs cur- reHepaLym curHanos Yactotoi o 10 HanbHbIM CTYNEHYaTbiM  MOMOCH. BHELLHero aeTektopa Keysight uepes nopt USB
Hanos B LnpoBoil hopme ¢ ML ¢ NOMOLLbI0 MHOTO(YHKLMOHANb- CBUNUPOBAHWEM. HanpsxeHus. 2.0 (Tun A).

nomoLwbto onuuu 303. Horo reHepatopa (onuus 303).

A\ 280w Max
1007120V 50/60/400Hz
201240V 50/60Hz

Bxop uMnynbCHbIX CUrHanoB MopTbl TRIG 1 1 2, HacTpanBaeMble kak Bxop/BbIX04 NPELN3NOHHOTO Tep- MuTepdeiicsl 1000 Base-T He3n0 cbEMHOro praLu-

TT1 wnn KMOM anutensHo- BXO/Ibl 3arycka CBUMMPOBAHWA, UK Kak MOCTaTMPOBAHHOIO KBapLIEBOrO LAN, GPIB nnn USB (Tun B) HakonuTens, obecneynBaroLLero
CTbt0 < 20 HC ANS UMNYTbCHOM BbIXOAbl CUTHANoB, Hanpumep, roToBHOCTM  reHepatopa 10 MI'L Ans noBbIWeHWs  ANst AUCTAHLMOHHOTO ynpas- MH(OPMALMOHHYH0 6e30nacHoCTb
MoAynsiLmm WCTOYHMKA, BUAEOCUHXPOHU3ALIUN Ui TOYHOCTM YaCTOTbl. TIeHns! 1 3arpy3kv thainos. npy paboTe Ha PeXUMHbIX 06b-

VIMNYTbCHOI CUHXPOHM3ALWN. ekTax (onyws 006).
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PassuBaemcs ¢ 1939 roga

YHuKanbHoe coyeTaHue Halwmx npubopos, NporpaMmHoro obecneyeHist, yeryr, 3HaHui 1 onbiTa
HaLLMX MHXEHepoB MOMOXET BaM BOMNOTUTb B XW3Hb HOBbIe uaen. Mbl OTKpbIBaeM Bepy B MUp
TexHomoruit byayLero.

Ot Hewlett-Packard u Agilent k Keysight.

myKeysight ~ myKeysight
www.keysight.com/find/mykeysight
lMepcoHanuanpoBaHHas noabopka TONbKO HY)XHON BaM UH(OpMALK.
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