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BBepgeHune

QopMUpOBaAHME CUTHANOB, HEOOXOAUMBIX A1 U3MEPEHUN, MOXKET BbITb TPYA0EMKOW 3a4a4el, OTHUMAoLLLeN
HemaJso BpeMeHn. 3agaya elle bonee yCNOXKHAETCS, eCiK Bbl HE YBEepEeHbl B TOM, YTO Balll reHepaTop cnocobeH
NpaBWJIbHO BOCMPOU3BOANTb 3a4aHHble BaMy CUTrHabl. MoXeT /i oH GOpPMMPOBaTL CUIHASIbI AJ15 CAMbIX CITOXHbIX
ncnbiTaHuin? Mpy CNofb30BaHUM FreHepaTopoB Ha OCHOBE TEXHOMOMUK NPAMOro Lndposoro cuHtesa (DDS),

3a4acTyto 06Hapy>KMBAETCH, YTO OHW He MOryT GOPMUPOBaTh CUrHaNbI, He0BX04UMblE 15 MOSTHOLEHHbIX
MNCNbITAHUM YCTPONCTB.

B 310l GpoLutope Mbl paccKa)keM, Kak CnpaBuTbCs ¢ Hanbosiee pacnpoCcTpaHEHHBIMUY 3a4a4aMu No GOPMUPOBAHUIO
CUIHaNoB C NOMOLWbIO reHepaTopoB Trueform komnaHun Keysight.

PopMMpOBaHME CUTHANOB C MAaKCMMalbHbIM YPOBHEM LLEMOCTHOCTMY CUTHAMA o 3
MoBblweHne 3pOeKTUBHOCTM GOPMUPOBAHNS CUTHASIOB MPOM3BOSTbHON QOPMbI .o 6
DOPMUPOBAHNE CUTHAMOB MO MHOMKECTBY TOUBK .ooieieiiieieiieiseessiss sttt 8
CBA3bIBAHWE UM CUHXPOHNBAUMSA ABYX CUTHATIOB oiviriiiseiiieiscie et see 1"
Co3pgaHune nceBaocCyYanHblX ABOUYHbBIX MOCAEA0BaTEIbHOCTEN

(BBOVUHBIX TTCTT) oottt ettt ettt ettt ettt et e et et e s et ee ettt e s e st er e eeeneeseneees 14

Co3panue anddepeHuUnansHoOro curHana ..
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CDOle/IpOBaHl/Ie CMIHaJ10B C MaKCMMaJibHbIM YPOBHEM LEJIOCTHOCTWN CHUITHANa

3apauu YeM MoXKeT noMoub TexHonorus Trueform

BocnpownsBegeHune curHana npovsBosibHON GopMmbl — leHepaTopbl CUrHANOB CTaHAAPTHOM/NPon3BofbHON GopMbl Trueform
C 3a4aHHbIMW aHOManNUaMn obecneynBaloT NyyLlyto B 0TPacau LenoCTHOCTb CurHana bnarogaps
— 3anycK 0HOrO M TOT0 XKe CMrHana NpoM3BoNbHOM GOPMbI C clNeayoWmM XxapakTepUCTUKAM 1 BO3MOXHOCTSAM:

6onee BbICOKOW YacToTOM - DxwntTtep <1 nc
— MIMuTauma cnoxHoro curHana - BocnpounsBsepeHune KaX4on TOYKM CUTHANA COMacHO M3HavyanbHo
— [MoTpebHOCTb B CUIHANax HaUBbLICLIEro KayecTBa 3aN0XeHHOM popMe, 6e3 HEOOXOAMMOCTU «YNOXKUTLCH»

B onpefesfieHHoe Yncno BbIBOPOK
- Mopaya BEIXOAHOTO HAMPSAXEHUS C YYETOM HAaCTPOEK Harpy3Ku
— OTcyTcTBME HEQOCTATKOB, CBOMCTBEHHbLIX DDS

(HanpuMep, UCKaXXeHHbIe CUTHAbI M PACTSAHYTbIe TOUYKM)
- PaspeuweHue 14 6ut

[eHepaTop cMrHanoB YacTo TpebyeTca ANs UCNbITAHNI PanMYHbIX YCTPOMCTB M M3MEPEHUI NX XapaKTepUcTuK. M Ha cTaamm NpoeKTMPoBaHus, 1 Ha
NPOM3BOACTBE MHXKEeHEPAM HEOBXOAMM XOPOLWMWI reHepaTop, CNOCO6HbLIM GOPMMPOBATL KOHTPOIMPYEMbIE U NPeACcKa3yeMble CUrHanbl. MHorue
NPOW3BOANUTENN KOHTPOIbHO-U3MEPUTENbHBIX NPMBOPOB NpeanaratoT reHepaTopbl CUTHAN0B, OCHOBAHHbIE HAa TEXHOMOMMM NPAMOro LMGpPOBOro
cuHTe3a (DDS), KoTopble MCMOob3YOT GUKCUPOBAHHYIO TAKTOBYIO 4aCcTOTy At GOPMUPOBAHUS CUTHAMA. ITO TEXHOIOIMSA C GUKCMPOBAHHON TaKTOBOM
4acToTOM YBENIMYMBAET UM YMeHbLIAeT YMC/10 ToUeK B cUrHase, 4Tobbl o6ecneynTb COOTBETCTBME TaKTOBOM YacToTe. B pesynbTaTe npnbop MoxeT
chOpPMMPOBATL CUTHAN, HE COOTBETCTBYIOLWMIA BalMM 0XXMAAHMAM. [eHepaTopbl Ha 0OCHOBE TexHonorumn Trueform, HanNpoTWB, BOCMPOM3BOAAT

Ka>XOyt TOYKY CUTHaNa MMEHHO TaK, KaK Bbl NJIaHNPOBaNu.

Huxke npmneeneHbl NpUMepPbl 3a4a4, KOTOPbIe MOXHO PELLNTb C MOMOLLLBKO TOYHbLIX CUTHAN0B, Cd)Ole/IpOBaHHbIX reHepatopammn Trueform.

BocnpousseneHue curHana npon3BosibHOM
bopMbl C 3a4aHHBIMW aHOMANUSMU

BaM Hy>XHO MpoBEpPUTb HAAEXKHOCTb CPOEKTUPOBAHHON CXEMBI.

Bbl co3gaeTe McnbiTaTeNbHbIA CUTHAN, MO3BONSOWMNIA NPOBEPUTH
CNPOEKTUPOBAHHYO BaMUM CXEMY, C LUYMaMMU, MOSOXKUTENbHbIMMU
BbIOpOCaMK, BbICTPLIMU CKAYKaMU HaMPSXKEHUS U MpoBanamMu, To
€CTb CO BCEMW aHOMaNMSMM, KOTOPbIE MOXHO OXKMAATb B peasbHbIX
ycnoBusax. Bbl NbiTaeTech BOCMNOb30BaTLCS AJ151 3TOr0 reHEepaTopoM
curHanoB Ha ocHoBe DDS, Ho 0BHapy»XMBaeTe, YTO OH HE MOXKET
BOCMPOW3BECTN aHOMa MW B TOM BUIE, B KOTOPOM Bbl UX 3a4au.
370 NPOMUCXOANT MOTOMY, YTO FreHepaTopsl Ha ocHoBe DDS pgobasnstoT
MW NPOMYCKAlT TOYKM B CUIHAse B COOTBETCTBMM CO CBOVMMU
XKECTKUMUN NpaBMIaMn GopMmMpoBaHNs CUrHanoB. [leHepaTopsl

Ha 0CHOBe TexHosornn Trueform He MMeT NOJOBHbLIX OFrpaHUYEeHMA
1 MO3TOMY MOTYT LLOCTOBEPHO BOCMPOM3BOAUTL CO34aHHbIA BaMu
CUTHan fa)<e ¢ 3af4aHHbIMY aHOMaTUAMMU.

3anycK 0HOr0 M TOrO e CUrHana NPoM3BOJIbHON
dopMbl ¢ 6onee BbICOKOM YacTOTOM

C TpagVUMOHHBLIM reHepaTopoM Ha ocHoBe DDS HEBO3MOXHO caenath
TaK, YTobbl KaXk4as KOHKpPETHas ToYKa CUrHaa Npon3BobHON
$OopMbl BOCMPOM3BOAMACH, KaK 3aayMaHo. TexHonorus DDS
obecrneynBaeT XOpPOLUY annpoKCMMaLMio 3a4aHHbIX CUTHA0B
NPOW3BOJIbHON GOPMbI, HO MOXET HeMpeacKasyeMbiM 06pa3om
MpoMnycKaTb U/WUAW NOBTOPSATb TOUYKM CUrHaNa. ITO MOXKET BHOCUTb
LOMONIHUTENbHBIV OXKUTTEP UM 3HAUNTESIbHbIE UCKAXKEHUS Npu
Hosiee BbICOKMX YacTOTax BOCNpon3BeneHns curHana. bonee Toro,
MCKaXKeHME MOXKET PasfinyaThCs OT Nepuroaa K nepuony, B pesynsrate
dopMa curHana cTaHeT HEMOBTOPSIOLWENCS, @ MCKaXKEHME K TOMY XKe
ByneT pa3HblM Ha pa3HbIx YacToTax. [eHepaTopbl CUrHANOB Ha OCHOBE
3anaTeHToBaHHOM TexHonorum Trueform BOCNPOM3BOASAT KaXK A0
TOYKY CMTHana npov3BoJSibHOM GOPMbI TaK, Kak Bbiio 3a4aHo. Takum
06pa3oM, NoNyYeHHbIN CUrHaN NPOM3BOSIbHON GopMbl byaneT 6onee
TOYHbIM, ByOeT umeeT gxmuTTep MeHee 1 nc 1 ByAeT MeHbLUe NCKaXeH,
4yeM NMpu UCMob30BaHWM reHepaTopoB Ha ocHose DDS.

NMuTaLmMa CNOXHOro curHana

Bbl c034a/1M 04EHb CIOXHBIA CUTHAM CO MHOXECTBOM TOUYEK U OYEHb
BbICTPLIMK Nepexofamu, UrpatoLLMMK Ype3BblHaMHO BaXKHY0 posib.
EcTecTBeHHO, Bbl 0XKMaeTe OT CBOEro reHepaTopa CUrHanos
NPOV3BOJIbHOM GOPMbI TOYHOr0 BOCMIPOM3BELEHUS TOMO, YTO Bbl
co3panu. K coxaneHuto, reHepatop Ha ocHose DDS He cnocobeH
BOCCO3[aTb BbICTPbIE MEPEXOAbI, UMEIOLLMECS B 3a4YMAaHHOM
curHane. M 3To BbI3BaHO He TOJIbKO MOSI0COM BBIXOLHOIO CUrHana,
HO 1 CaMoW CxeMol reHepaTtopa Ha ocHoBe DDS. @akTuyecku,
CUrHan pa3nuyaeTcs OT Nnepuofa K nepuony. leHepatopsbl Trueform
NMO3BONIAT UMUTUPOBATbL CaMble CJIOXKHbIE CUTHabl. [eHepaTop
cepun 33600A nmeeT yactoTy LIAM 1 BLIG/C 1 MOXKET BOCMPOU3BOAUTL
CUrHanbl abcoNoTHO TOYHO Brarogaps CBOen NaTeHTOBaHHOM
PEBOJIOLUOHHOM TEXHOOTUN.

|_|0Tpe6HOCTb B CMITHAa/1aX HAanBbICLLUEro Ka4yeCTBa

[NaBHbIM KpUTEPUEM BbIGOpa reHepaTopa CUrHaNoB CrpasefivBo
cynuTaeTcs ero cnocobHOCTb GOPMMPOBATL CUTHASbI HAUBbLICLLErO
KayecTBa 019 TeKyLmx 1 byayuinx 3agad. leHepaTtopsl Trueform
GOPMUPYIOT CUHYCOMAANbHbIE CUTHAMbl, TAPMOHUYECKME UCKAXKEHUS
KOTOPbIX B NATb Pa3 MeHbLUE, YeM Y APYTUX FeHepPaTopoB. A AXuUTTEp
npnbopos cepmmn 33600A MeHbliEe OXKUTTEepa reHepaTopoB Ha OCHOBE
DDS B 200 pa3! KpoMe Toro, ecnn Bbl co3aeTe COBCTBEHHbIE
CUrHanbl NPON3BObHOM GOpPMbI, reHepaTtopbl Trueform —
eOMHCTBEHHbIE B CBOEM KJ1acce npubopbl, CNoCobHbIE BOCMPOU3BECTH
abCcontTHO BCe TOYKYM B BalLEM CUrHae TaK, KaK Bbl 3a4anu,
NpUYEM Ha Ntobow BbIGpaHHOM YacToTe. HUKakux komnpomuccos!
leHepaTopbl Trueform npennaratoT TPY HACTPOWKM BbIXOLHOMO
ounstpa (Normal, Step, None — HopMasbHbIN, MPAMOYFObHbIN, HET),
YTO MO3BOJISET ONTUMMU3NPOBATH BEIXOLHOW CUrHA. [1o cBOUM
BO3MOXHOCTSIM OHW COMEPHMYAIOT CO 3HAUYNTENbHO 6onee Loporumu
reHepaTopaMy Ha OCHOBE NMOTOYEYHOro MOCTPOEHUS CUrHana

(PPC — «Touka Ha TakT»). C nosioco BeIXogHOro curHana o 120 Ml
nyactoton LUAM no 1 BbI6/C reHepaTopbl Trueform obecneynBatoT
YHMBEPCANbHOCTb U MPOU3BOANTENBLHOCTb, MPEBOCXOAS TEM CaMbIM
npubopbl Ha ocHoBe DDS Toro »ke LEHOBOro AnanasoHa.
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CDOpMI/IpOBaHI/Ie CUTHANI0B C MA@aKCKMabHbIM YPOBHEM LE/I0OCTHOCTW CUIrHANa (npogosmkeHue)

Trueform nnn DDS?

[eHepaTopbl NOAAOT CUTHAN HYXHOW GOpPMbl, QOPMUPYS €ro MoLIaroso
no 3aflaHHbIM TOYKaM AaHHbIx. [Tockonbky reHepaTtopsl DDS nmMetoT
bUKCMPOBaHHYIO TaKTOBYIO YaCTOTY, 1, €CZIN OHW BbIAAIOT O4HY
YHUKANbHYI0 TOYKY OaHHbIX 33 OAWH TaKT, Bbl N0olyyaeTe TONbKO OAHY
yacToTy BocnpomnaeefdeHus. Korna HyxxHa bonee HM3Kasa 4yacToTa
BOCMPOW3BEAEHWS, FTEHEPATOPY HYXKHO MCMOb30BaTh MHOMO NEPUOAOB
TaKTOBOWM YaCTOThl, YTOObI BbIAATb OLHY TOUKY U MOBTOPUTH TOYKMU.
Korpa Hy»Ha 6oJiee BbICOKAs 4acToTa BOCNPOU3BELEHNS, reHepaTop
He CMOXKEeT BbIBECTM BCE TOYKMW M3 NaMaTh GopMbl curHana u bynet
BbIHY>KEH NPONYCTUTb HEKOTOPbIE U3 HMX. YeM Bbille YacToTa, TeM
60blle TOYeK NPOMyCKaeTCs, U TEM MeHbLUe CUIHaN CTaHOBMUTCS
MOXOXWUM Ha UcxoAHbIn. Bonee Toro, reHepatopsl DDS ncnonb3ytoT

BHyTpeHHI/II;l aANiropnTM™, OI‘Ipe,EI,EJ'IFHOLLLVII;I, KaKne TOYKM HYXXHO NponyCTUTb.

3TW aNropuUTMbl CTaBAT B NpuopuTeT dhasy curHana, v B pesynbraTte
B BbIXOLHbIX CUIHANAX MOTYT NPOMNYCKATbCS HEMAEHTUYHbIE TOUYKM
B KaX}XA0M nepuope.

leHepaTopbl Trueform ncnonb3yoT YHUKANbHY TEXHOMOT IO,
MO3BOJISHIOLLY0 BOCMIPOU3BOAUTb CUIHASbl aBCONIOTHO OAMHAKOBON
$OpMbl HE3aBMCUMMO OT TOrO, Kakas YacTtoTa LAl ncnonbsyercs —

1 BbIB/C NN MakcuManbHas 1 Bbi6/c. Pa3paboTumku, paboTatouwine
CO CJIOXKHbIMW CUTHANaMK, MOryT UCMOJSIb30BaTb reHepaTopbl Trueform
L7151 NOJ@4YuM CUFHAMN0B CO CIOXKHBIMU BUAAMU MOAYNSALUUM U aHOMANUSMU
(ecTecTBeHHO, ¢ cobnoaeHnemM GusnyecKnx orpaHnuernin). Lindposslie
CUrHanbl C Nepexo4HbIMU NpoLeccaMum u MNynbcaMu Bcerna
BOCMPOM3BOAATCS C OAMHAKOBbLIMU XapaKTePUCTUKAMM, @ OCHOBaHHbIE
Ha DDS reHepaTopbl CUIrHAN0B NPON3BOSILHOM GOPMbI By T MCKaXaTb
Balll CMIHanN oT Nepuoaa K nepuogy.

Ha puc. 1 noka3aH OAMH 1 TOT XXe CUrHan ¢ OAMHAKOBOW 4acToTown,

HO GOpPMUpPYeMbI pa3HbiMUK reHepatopamu. Kanan 1 (kentas Tpacca)
n3MmepseT curHan ot reHepatopa DDS, a kaHan 2 (3eneHas Tpacca)
n3MepsieT cUrHan ot reHepatopa Trueform. O6paTnTe BHUMAHME Ha TO,
4YTO B cUrHane, cdopMmpoBaHHbIM reHepaTopom DDS, npucyTtcTaytoT
MCKaXKeHUs, 1 ero GopMa pasnnuaeTcs oT nepuoaa K nepuony. Ha
oCLMI0rpaMMe CUrHana oT reHepatopa Trueform sicHo BuAbl Tpu
HebonblUMX BCniecka. Ha ocumnnorpamMme curHana oT reHepaTtopa
DDS 371 HebonblIMe BCMECKM UCKAXKeHbl U1K OTCYTCTBYIOT.

[pyrum npevMyLLecTBOM reHepatopa Trueform aBnseTcst ypoBeHb
oxntTepa. [ina reHepatopos 33600A oxxuTTep Mexay nepmogamn

He npeBbllWwaeT 1 Nc ANA BCEX CUTHANOB, BKIKOYAsA CUrHAN NPON3BOSIbHOWM
GOpMbI, CUHYCOMAANbHbIN U NPAMOYronbHbIn. 370 noyTw B 200 pas

Trueform

PucyHok 1. [1Ba curHana c oa4MHaKoBOM 4acToTOM Bocnpon3BeaeHns, opMupyemMble
pa3HbIMK reHepaTopamm

MeHblUe IXXUTTepa reHepatopos Ha ocHoBe DDS. Ha puc. 2 nokasaH
CHMMOK 3KpaHa aHafn3atopa MCTOYHWKOB CUTHaoB. AHanu3artop
NCTOYHUKOB CUTHAMOB — 3TO 0AMH M3 NPMBOPOB, CMNOCOOHbLIN N3MepPsATh
LKWUTTep MeHee 1 nc (XoTs OH M3MepsieT CpeHeKBaapaTNUYecKuit
0XXUTTep). AHanmsaTop naMepseT CUHYCOMAaNbHbIA CUMHAN 4acToTon
40 MTI'y c gxkutTepom meHee 800 dc.

mm ‘\ |
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PIACyHOK 2. CHuMOK 3KpaHa aHasM3aTopa UCTOYHNKOB CUIrHANa

B kauecTBe gpyroro Harnsa4Horo npuMepa Mol co3fanu obpasel,
CUrHana Npon3BosibHOM GOPMbI, UTOBLI MOKa3aTb TOUYKM, KOTOPbIE
nponyckatotcs reHepatopamu DDS. Ha puc. 3 nokasaH npocTton
NPSIMOYFOfIbHbINA CUIHAM C CEMbIO BCMIECKAMU YMEHbLUALLencs
amnauTyasl. Ha vactote 1 kly renepatop DDS (kenTas Tpacca)

n Trueform (3eneHas Tpacca) BOCNPOM3BOASAT BCe CEMb BCMIECKOB.

Trueform

PucyHok 3. OaMH 1 TOT XXe cUrHan npou3BosibHON ¢opMbl Ha YyacToTe 1 KL

[Mone3HbIn coBeT

[lake ec/iv BaM Hy>KeH NpocToN reHepaTop CUrHaNoB
CUHYyconaanbHom popmsbl, npnbop cepum 33600A npeBocxoaHO
nofonaeT A1 3TON ponun 1 6rarogaps MUHUMaNbHOMY 3HAYeHMIo
KoadduumneHTa rapmoHmk (< 0,03 %) Nno3sonnT Bam nosydaTb
CUTHAbl UCKITYNTENBHOM YNCTOThI.
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CDOpMI/IpOBaHI/Ie CMIHAJI0B C MA@aKCKMManbHbIM YPOBHEM LEe/IOCTHOCTW CUITHANa (npogomxeHue)

OfHaKo Npv yBESIMYEHMM YaCcTOTbl CUTHANa NPOU3BOJIbHOW GOPMbI

00 2 Ml Ha »enTon Tpacce curHana ot reHepaTtopa DDS nepsble Tpu
BCrJlecKa nucuesatT (puc. 4). leHepaTtop Trueform npogonxaeT
BOCMPON3BOAMNTL BCE CeMb BCMJECKOB. Ha elle Bosee BbICOKMX YacToTax
reHepatop DDS 6yneT BOCNpon3BOANTL BCMJIECKM HE HA BCEX UMMYNbCaX
MAn BoobLLE NepecTaHeT X BOCMPOU3BOAMUTD.

3aKJo4eHune

TexHonorus DDS npuMeHanack B reHepaTopax CUrHanos
pecatunetuamun. OHa obecneynBana xopolee Ka4ecTBO CUMHaANa

NPV HEBLICOKMX 3aTpaTax, 0COBEHHO N0 CPaBHEHMIO C reHepaTopamu
Ha OCHOBEe MOTOYEYHOro NOCTPOEHMS CUTHaNa, KOTOPble B AECATKN
pa3 gopoxe. OgHakKo, co3nas reHepaTopbl ceMencTsa Trueform,
KoMnaHus Keysight cMorna cHU3UTb 3HaYeHWe AXUTTepa U ynyylwnTb
LLeNIoCTHOCTb CUTHaNa, a Takxke obecneyunna BocnpovsBeneHne
Trueform BCEX 33[aHHbIX TOYEK CUrHana Npov3BosibHOM GopMmsbl. U1 BCe

3TV BO3MOXHOCTU NpefnaranTcs Tenepb B LLEHOBOM AMana3oHe
reHepaTopoBs Ha ocHoBe DDS.

PucyHok 4. MponyuieHHble dparMeHTbl CUrHana Ha vyactoTe 2 MIu.

HononHuTenbHas MHbGOPMaLUs U BULEOPOSIVK MO 3TOM TEME AOCTYMHbI
Ha cante www.keysight.com/find/trueformTC

[Tose3HbI coBeT

Ha curHanbl npon3BoibHOM GOPMbl OKa3bIBAET BAUSHME HACTPOMKa
BbIXOAHOI0 dMbTPa. [1ns LMbpPOoBLIX CUTHAN0B Ha reHepaTope
cepumn 33600A ycTaHaBAMBalOT HAacTPoMKy «None», YTobbl MONyYnTb
bonee KpyTble nepenanbl. 3T0 OrpaHMYMBAET YacTOTy BbIBOPKU
0o 50 MBbIb/C — 3Ha4YeHUS, COBMECTUMOTO C ObICTPOOAENCTBUEM
BbIXOAHOIO aHaIoroBOro Kackaza reHepartopa.

[Tone3HbI coBeT

leHepaunsa GannoB CUTHANOB NPOM3BONBLHO GOPMbI TaK Xe
npocTa, Kak cos3gaHune danna .csv B CAMP nnu gpyrom 0.
Co3paHHbIN darn .cSV MOXKHO MMMNOPTUPOBATb B reHepaTop
Trueform c cooTBeTCTBYIOLLEN HACTPOWMKOM BXOAA/BbIXOAA.
Tak>xe He 3abyabTe 0 TOM, YTO MOXHO 3aXBaTUTb CUrHan
ocumnnorpadom, a 3aTeM BOCMPOU3BECTUN Er0 Ha reHepaTope
Trueform.
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[oBblweHEe 3PEKTUBHOCTN GOPMUPOBAHNA CUTHANOB NPON3BOSIBHOM GOPMBb

3apaun YeM MOXKET NOMOUb TeXHONOFMA Trueform

- B03MOXHOCTb M3MeHeHMsa ofHOro pparMeHTa curHana — Co3faHve nocnenoBaTelbHOCTEN CUIHANO0B NPON3BOSILHOM GOPMbI
Npon3BoOSiIbHON GopMbl 6€3 NepefenKn BCEro CUrHana — COBOKYMHOCTb YC/IOBWIA CUTHAN0B NPON3BONbHON GOPMbI

— [NoBTOpHOE MCNoNb30BaHMeE CO3AaHHbIX paHee CUrHaNoB ¢ — Yactota LAM 1 MBbIG/C
nofayen B passiM4yHOM nopsinke - M3MeHeHne aMNAnTyabl, 4acTOTbl BbIGOPKMW 1 HAaCTPOEK GunbTpa

- HenpepbiBHOe BoCnpou3BefeHne 0L4HOM0 CUIrHaNa 4o 3anycka C MeTafaHHbIMU CUTHaNa NPON3BOIbHOM GOPMbI
LPYroro cMrHana no onpeneneHHoMy cobbiTuo — [nybokasa namaTb curHanos

— B03MO0OXHOCTb CBMNMPOBAHMS CUrHANa NPOM3BOJSIbHON GOPMbI — [MpocTas pannoBas cMcTeMa C BO3MOXKHOCTbIO NepeTacknMBaHums
no Habopy 3aAaHHbIX YacToT MbILLIbIO

McTopMYECKM TaK CNOMKMIIOChH, YTO CO3aHMI0 U MPUMEHEHWIO CUTHAN0B NPOM3BOIbHOM GOpPMbI He xBaTano rmbkocTu. Bl npocTo 3apaete dopMy
CUrHana u 3aTem BOCNPOU3BOANTE CUTHAN Ha reHepaTope. A eciv BaM HYXXHO M3MEeHUTb GOpMy CUrHana, To Bbl CO34AeTe CUrHAN 3aHOBO.

X0TS Bbl, BO3MOXHO, U CMOrIM Bbl BLICTPO M3MEHUTb OAHY UIN LB TOUKM BPYYHYIO, HO A8 U3MEeHeHUs BOMbWMNX YYAaCTKOB CUIHANA ero Hy>KHo
nepeaenbiBaTh NONHOCTLIO. [eHepaTopbl Trueform penatwT GopMUpoBaHME CUTHANOB NPOM3BONLHOM GopMbl Bonee rmbKMM, ynpollas Bawy
paboTy 6narogaps GyHKLMM CO34aHNSA NOCNEA0BATENbHOCTEN U CIMCKOB YacToT.

Hwke npvBeeHbl NpUMepbl 33434, KOTOPbIE MOXHO PELIMTL C MOMOLLbIO PACWMPEHHbBIX BO3MOXHOCTER GOPMUPOBAHUS CUTHANOB NPOU3BOSILHOM
dopMbl reHepaTopoB Trueform.

MooudurKaumsa oaHOr0 CErMEHTA CUrHaNa
NPON3BOSbHOM GOPMbl 6€3 N3MEHEHUS
BCero cMrHana

[onycTum, Bbl CO34aM CUrHAN NPOM3BOIbHOM GOPMbI 415 Noaaym
Ha nuccnepyemoe yctponcTso (MUY), n BCE oencTByeT TOUHO TaK, Kak
BaM HYXHO. VIcnonb3ysi 3TOT CUrHAJ, Bbl 06HAPYX WM HEOXKNAAHHbIE
OTKJI0OHeHMs B paboTe NY. Tenepb BaM X04eTCs MCNOb30BaTh 3TOT
CUTHan NOBTOPHO M MpU 3TOM [06aBWTb B HEFO HECKOIbKO aHOMasui,
4yTOObI MOCMOTPETH, Kak MY npopearnpyeT Ha NepexofHble NPoLLecCh.

C reHepaTtopamu Trueform (cepwin 335008 1 33600A) Bam He
noHagobuTCcs co34aBaTh CUTHAS MOMHOCTbI0 3aHO0BO. PyHKLMA
CO3[aH1s NOCNEeL0BaATENbHOCTN B CUTHAIe MPOM3BOJIbHON GOPMbI
No3BONAET r’MOKO U3MEHATL HEKOTOPble XapPpaKTEPUCTUKWN CUITHanNa,
He MeHsAs ero GopMy NonHocTbio. KpoMe, Toro go6aBneHHble
aHoManuu ByayT cpasy oTobpaXkaTbCs B BalWeM CUrHase, YTo He
BCerfa rapaHTupyetcs npy paboTte ¢ reHepaTopamu Ha ocHose DDS.

HOBTOpHoe NCMOJIb30BaHME CO30aHHbIX PaHee Bo3Mo>KHOCTb CBUNMMNPOBAHUA

CNrHanoB C I'IO,D,al-IeVI B pa3JIM4HOM nopsAanKe no Ha6opy 3a4adHHbIX YaCTOT

Bbl 06n1afgaeTe 4OCTAaTOYHbIM OMbITOM PaboThl C U3MEPUTESIbHbLIMU Bbl co3ganu curHan Ha MK 1 3arpy3unnam ero B reHepatop CUrHanoB.
npubopamMu 1 yxke co34anv P CUrHANO0B NPOU3BOJIbHON GOPMbI. [py 3TOM Bbl XOTUTE, YTOOLI OH COXPAHSA CBOI GOPMY Ha Pa3IMYHbIX
Ho mocKonbKy HY»Hble BaM CUrHasbl, KaK MPaBusio, 04eHb MOXOXMU, YyacToTax AMCKPeTU3aLMn UK YacToTax BOCMPOM3BEAEHNS.

TO MO3TOMY MHOrAA Jy4ylle NPOCTO U3MEHUTb MOPSALOK UX NO4AYN, [TprMepoM MOryT CNYXKUTb UCMbITAHUSA MEXAHUYECKON KOHCTPYKLMUN
4TO6bI MPOTECTUPOBATL Pa3/IMYHbIE XapaKTEPUCTMKM Bawero Y. Ha pe30HaHC, MpY KOTOPOM TpebyeTcs aBTOMaTUYECKM NOLABATb
KaK 1 60nbLMHCTBO NHXEHEPOB, Bbl MbITAETECH MOBLICUTb Habop MeHsaLMXCA YacToT. B 6onbluinHcTBe reHepaTopoB DDS Bam
3pdEKTUBHOCTbL CBOEM paboThl. [loueMy Bbl He COKPaTUTb BpeMS NoHaZobUTCS BPYUHYIO M3MEHSATH YacTOTy A1 KaXXA0ro TecTa.
bOopMUPOBaHMSA CUTHAN0B NPON3BObHON HopMbI? MeHepaTopel leHepaTopbl Trueform no3sonsioT 6onee 3IGPEKTUBHO peLllaTh Ty
Trueform cepuin 33500B 1 33600A no3BonsOT co34aTb 3a[a4y C NOMOLLbIO CMIMCKA YacToT. Tenepb Bbl MOXKETE 3KOHOMUTb
6MBAMOTEKY CUFHANOB MPON3BOILHON GOPMbI M 06bEANHATL KX BpeMs Ha MepecTporKy 4acToT, BBOAS CMIMCOK YacTOT U BbIAEPXKKY
B MOC/IEL0BATENIBHOCTH, CO343aBasi TEM CaMbIM HOBbIE CUMHAJIbI. BPEMEHU NpsMOo B nMpubop.

A 1X YepefloBaHWe B 3TUX NOCNELOBATEIbHOCTSAX Bbl BCErAa
MO>EeTe U3MEHATH MO CBOEMY YCMOTPeHuto. bnarogaps 6onbLuoin
rnybuHe NaMaTu curHana B reHepatopax Trueform Bbl MOXeTe
COXPaHUTb MHOXKECTBO CUIHANI0B NPOU3BOJIbHON GOPMbI U U3MEHSATb
MX 3HAUYUTENbHO BbicTpee.
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[loBbILLEHME 3PPEKTMBHOCTM GOPMUMPOBAHMUA CUMHANOB NPON3BOSIbHOW GOPMBbI (Mpogom«eHwme)

JAbdpekTnBHOE GOPMMPOBAHME CUIHANOB
NPOMN3BOSIbHOW GOPMbI

NH>KeHepy BCerna Xxo4eTcst Kak MOXHO Yalle NpMMeHsaTb COBCTBEHHbIE
HapaboTKuW. M npu nporpamMMmMpoBaHnm, U Npu pa3paboTKe cxeMbl BCeraa
3pdeKTMBHEE N0Ib30BATHCS COBCTBEHHbLIMU, YXKe NPOBEPEHHbIMM
pelweHnaMuK. ITO B paBHOM CTeneHn KacaeTcst U GOpMUPOBaHNS CUrHana
NpoW3BOJIbHOM GOpMbI. ECiv Bbl €10 CO34anu paHee, a Tenepb XoTUTe
N3MEHUTb HEBOMbLLYI0 YacTb, TO 3a4eM nepeaesibiBaTb ero NoJHOCTb0?
C reHepaTopamu Trueform Heobxo4MMOCTb B 3TOM OTrnaaaeT. Bbl MoxeTe
MNCMOMb30BaTb CUIFHAMN NMOBTOPHO, U3MEHSATb NOCEA0BaTEIbHOCTb ero
YYaCTKOB M 3HAYeHMs NapaMeTpoB, NOJyYMB B pe3ybTaTe NoMHOCTbIO
HOBbIV CUrHaM. 3TOT NOAXOA HE TOSIbKO 3KOHOMUT BPEMSI, HO U yKpenaseT
Bally YBEPEHHOCTb B KAYECTBE HOBOMO CUIHAaNa, MOCKOSbKY Bbl MOBTOPHO
Mcrnonb3yeTe YacTu CUTHANa, KOTOPbIM YXKe NMofb30BainCh paHee.

Co3fgaHue nocnefoBaTesIbHOCTM CUTHAN0oB

Ecnu Bbl XoTnTe NOBLICUTL 3PHEKTUBHOCTbL NPOLIECCA CO3A4aHNSA CUTHAN0B
NpPON3BOJIbHOM GOPMbI, GOPMUPOBAHME NOCNEO0BATENbHOCTEN CUTHANO0B
NMOMOXKeT 3HAUMUTENbHO YNPOCTUTb Bally paboTy. Bel MoxkeTe pa3paboTaTb
61bNMoTEKY CUrHaNOB NPON3BOILHON GOPMBbI, @ 3aTeM GOpMMpPOBaTb
nocnefloBaTENbHOCTU U3 HUX, CO3A4aBas TaKUM 06pa3oM COBEPLUEHHO
HOBble CMTHasbl. [locnefoBaTeNbHOCTL NPeACcTaBseT cobom
YNOpPSAOYEHHbIN CMIMCOK CUIHAM0B NPOM3BObHON GOPMBbI, KOTOPbIE
3anycKalTcs O4MH 3a APYrMM C 3a[laHHON YacTOTON BbIBOPKMN.

B reHepaTopax Trueform curHansl Npon3BoabHOM GOPMbl COXPAHSAOTCS
B BMAe Gannos c paclwmpennsamm .arb, .csv nnum .dat. [MocnegoBaTenbHOCTb
coxpaHsieTcs B danne ¢ pacwmpeHneM .seq. OHa MOXKET BKJItOUYATb B cebs
00 512 waros. 114 noBbiWeHWst NPOU3BOANTENBHOCTH NpMbopa B ero
3HEPro3aBMCUMYIO NaMsATb MOXHO 3arpy3nTb 40 32 NocnefoBaTelbHOCTEN
c 1024 cermeHTamu.

[MTose3HbIM coBeT

MamsTb curHana B reHepatope cepumn 33600A nocTuraet no 64 MBbib
(onums). C dyHKUMEN CO30aHNA NOCNEN0BATENLHOCTEN Bbl MOXKETE
3KOHOMUTb 06bEM NUCMOJIb3YEMON NAMSATI, BOCMIPOM3BOLSA

Hosiee KOpoTKMeE CUrHasbl B Pa3iMyHbIX YacTsAX CBOEro CUrHana

no HeoBbX0AMMOCTH.

B cnepytowem nprMepe 4ns coO34aHUsA HOBOMO CMIHaNa Npon3BOsbHON
dopMbl 3 BUBNMOTEYHBIX curHanos ncnonelyetcs M0 Benchlink
Waveform Builder Pro komnanuu Keysight.

quence

Arbitraty Name Play Control Repeat Count Marker Mode Matker Paint
Myib? Repeat Unti Trigger v N Maintain v 0
Mudrbd Repeat v 200 Maintain v o
Myab2 Repeat Infinite v N/& Maintain v 0

PucyHok 1. MeHto co3paHuns nocnegoBaTenbHocTM B nporpamme Benchlink
Waveform Builder Pro.

Mpwv co3naHnM NocnenoBaTeNbHOCTY CNeayeT 3a1aThb YeTbipe
napameTpa CUrHaia Npou3BosIbHOM GOPMbI:
- YnpaBnexue BoCnpon3seeaeHneM (HacTpoka NoBTOpa v 3amnycKa)
— CyeTunk NoBTOPOB (CKOMbKO Pa3 BOCMPOM3BOAMUTL CUrHanM)
- Pexxum Mapkepa (nosBefeHne CUHXpOCUTHana)
- MapKepHas TouKa (TouKa CurHana, B KOTOPOM CUHXPOCUTHa
n3MeHseTcs)

Kak BnaHo B Tabnuue Ha pwc. 1, 3Ta nocnenoBaTeNbHOCTb byaeT
BOCMPOM3BOANTL cnrHan «MyArb1», noka He byaeT nonyyeH curHan
3anycka. 3atem 200 pa3 byneT Bocnpoun3seaeH curHana «MyArbs»,
a B KOHLe ByneTt Bocnpon3BoanThbea «MyArb2» 6eckoHeyHoe Ynucno
pa3. CuHxpocurHan 6yaet coXxpaHsaTb CBOM TEKYLULMA YPOBEHb

Ha NPOTS>KEHWMW BCEN NOCEA0BATENbHOCTU.

[Mone3HbI coBeT

[N NOCTPOEHUS CNOXHbIX NOC/IEA0BATEIbHOCTEN BOCMO/Ib3YNTECH
MO BenchLink Waveform Builder Pro komnaHun Keysight
(NporpaMmoit, KOTOPYtO Bbl MOXKeTe NpuobpecTy s paboTsl

Ha MK).

Cnuncku yacToT

BofbWNHCTBO reHepaTopoB MOryT OCYLLECTBAATb CBUMMPOBaHME

no cnucky 4acToT. OHW NO3BONAIOT NOAABATb 3a4aHHbIe CUrHabI

Ha Pa3fIMYHbIX YACTOTaX, U3MEHSIOLLMXCS IMHENHO MM NTOrapUdMUYECKM.
[eHepaTopbl Trueform No3BoNsAOT BaM 3a4aBaTb CNUCOK YacToT

1 BbIOEPXKKY BPEMEHM Ha onpefesieHHon yacToTe. Tenepb Bbl MOXeTe
BKJIOYMTb B CMUCOK A0 128 4acToT M HACTPOUTL BbIAEPIKKY BPEMEHU.
leHepaTop 6yaeT nocnenosaTesbHO NepebupaTts BCE YacTOTbl M3 CMUCKA,
0CTaBasiCb Ha KaXA0M U3 HUX B TeYeHWe 3aaHHON BbIAEPIKKM BPEMEHMN.
3Ta dyHKUMS ncnofib3yeTcst AN BCeX TUMNOB GOPMbI CUTHAOB, BKJIIOYAs

NPOW3BOJIbHY!O.

Done

"Sine,OFF, 1000, Inv Tsine.0fe 1000

Sweep Frequency List

Frequency

Amplitude (N 1010.000,000 Hz |
Offset 2 1 000,000,000kHz
Phase 3 550.000,000,0 Hz

CH1 Sweep > Frequency List
Frequency 1=l Add Delete Flel:lrtler
. Row ‘ Freq ‘ | List

T

Freg
PucyHok 2. MeHto cnvcka YyacToT reHepaTopa curHanos Trueform.

3aK4yeHune

leHepaTopbl Trueform cepun 33600A obnagatoT BceMU
BO3MOXHOCTSIMM CBOUX NpefliecTBeHHNKOB 13 cepun 33500B.
Co3paHune nocnenoBaTeslbHOCTEN M CMMCKOB YacToT — BCErO NNLWb
[BE M3 MHOXECTBA HOBbIX YHVMKaJbHbIX BO3MOXXHOCTEN reHepaTopos
curHanos Trueform.



08 | Keysight | Pewerue ncnsiTaTenbHbIX 334a4 C MOMOLLbIO reHepaTopos curHanos Trueformcepum 33600A — PekoMeHAaLMu No NPpUMEHEHNI0

®opMUPOBAHME CUTHAMIOB MO MHOXECTBY TOYEK

3apauu

- ®opMMpoBaHME AJIMHHbIX HEMOBTOPSIOLWMXCA CUTHAMOB

— ®opMurpoBaHME CUTHANOB, TPEOBYIOLLMX BLICOKOTrO paspeLleHmns
no BpeMeHu

- MIMnTauusa npoToKona nepeaadn gaHHbix

MMnTauma Hecyllen ¢ umbposon Moaynaumnen

YeMm MoXKeT noMoub TeXHONOrMA Trueform

InyBokas namMaTb curHana

YacToTa BbIBOpKM cUTHAMa Npon3BoabHOM dopMbl 1 [BbIG/C
Bbicokas To4HOCTb reHepatopa Trueform

[nyBokas BCTPOEHHas NaMsAThb LS5 3arpy3Ku CUrHaNoB

HaBepHsKa, Bbl HE 3a1yMbIBA/IUCh Haf TeM, KAKOBaA [0/XKHa OblTb rNy6uHa NaMaTh reHepaTopa curHanos. Ho coBpemMeHHblie paspaboTku
TpebyioT BCE 6osee CAOMHbIX CUTHAN0B, A1 COXPAHEeHNS KOTOPbIX MaMATH COBPEMEHHbIX FTEHEPATOPOB MOXET He XBaTUTb. [eHepaTopbl CUrHaNoB

Trueform nmMetoT Hanbonbluyto rAyBUHY NaMaTK B CBOEM Kacce.

Huxke npueeneHbl NpUMepbl 3afa4y, KOTOPble MOXHO peLlWnTb C NOMOLWbIO FTEHepPaTopoB Trueform, nmetowmx AO0CTATO4YHYIO I'J'Iy6l/IHy namMaTn ong

COXPaHeHNA ONHHbBIX N CNTOXHbIX CUTHAI0B.

,D,J'II/IHHbIe HEMOBTOPAKLLMNECA CUITHAJIbI

[ns Toro 4T06bl reHepaTop MOr BOCMPOU3BOAUTL OAJIMHHbIE
HEMOBTOPSIOLINECS CUTHAbI, EMY NMOHAL006UTCSA 6oNblle NaMSATH.
Takue curHanabl MOTyT BbITb HE 0YEHb CIIOMHbIMW, HO U3-3a
OTCYTCTBMUSA MOBTOPEHWUI YNCII0 BbIBOPOK BYAET 04eHb B60onbLINM.
HeKkoTopble TPaAMLMOHHbIE HACTOSIbHbIE TeHEePaTopbl Ha OCHOBE

TexHosiornm npsmMoro umoposoro cuHtesa (DDS) MoryT NnpeanoxXuTb

namsiTb curHana scero 128 Keblb. A reHepaTopbl Trueform cepumn
33600A nmetoT no 4 MBbIG Ha 0OA4WH CUTHAMN C BO3MOXHOCTbIO
0OMNOSTHATENIbHOMO PaclIMPEHNst NaMsATU CUrHana o 64 Meblb. 31o
03HAYaeT, YTo C reHepaTopoM Trueform Ball CUTHaM MOXKET ObITb B
500 pa3 LMHHee, YeM C TPagULMOHHbLIM reHepaTtopom DDS.

MpocTble CUrHanbl, TpebytoLLMe BbICOKOro
pa3peLUeHnst N0 BPEMEHMU

Bonblwasa rnybuHa namaTy Takke BocTpeboBaHa, KOrha BaM HYXKHO
MMEeTb 0YEHb BbICOKOE pa3pelleHne no BpeMeHun. CurHan MoxeT
6bITb OYEHb MPOCTHIM, HANPMUMEP, MEAHAP, HO AJ1S UCMbITAHUNA
Bawero MY MoxxeT NoHazobmTbCa 04eHb KPaTKOBPEMEHHbI
NpoBasl HanpsiXXeHus, Tpebytowmnii paspelleHns B 1 HAHOCEKYHLY.
leHepatopsl Trueform cepumn 33600A npegnaratoT AN CUrHAN0B
npon3BosibHOM GopMbl paspelleHmre 1 [Bbi6/c. Kpome Toro,
3anaTeHTOBaHHAsA TEXHOJIOTMS, KOTOpas HUKOrAa He fobaBnseT

1 He MPOoMyCKaeT TOUYKM B BalleM curHane (B oTinmume oT Bcex
TPAAUUMOHHbIX reHepaTopoB Ha ocHose DDS), rapaHTMpyeT, 4To
3TOT NPOBAaJ HaNpPsXKeHUs 6yheT TOYHO BOCMPON3BEAEH.

NMuTaumsa Hecyuwien ¢ umdpoBom Moaynaumen

BaM Hy>eH curHan, UMUTUPYIOLWMIA HeCcyLyto ¢ LMdPoBOM
Mozynsumen ons 6ecnpoBofHOM nepenayn gaHHbix? Ons
LMGbPOBOro CUrHasMa HYXXHO MHOTO MaMsTK, MOCKOJbKY MPOTOKOJ
coefnMHeHns TpebyeT MHOXEeCTBa BUT faHHbIX. NS uMuTaymm
Kaxkaoro 6uta gaHHbIX 3GVMPHOr0 CUrHasa TpebyeTcss MHOXECTBO
BbI6OPOK B NamMaTu. leHepaTopbl Trueform naeanbHo NoAXoA4aT A
nofo6Horo cueHapus. C 14-6UTHLIM pa3pelleHnemM No BepTUKau,
rnyboKoN NaMaTbio M 3aMedaTesIbHON LieSTIOCTHOCTbIO CUTHaa OHM
cnocobHbl BOCMPOM3BOAUTL 3DUPHbLIE CUTHAMbI C 0YEHb HU3KUM
MoAysieM BeKTopa owmnbok (EVM).
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DopMrpoBaHME CUIFHAM0B MO MHOXECTBY TOYEK (mpogonxexme)

bonee rnybokasa namMaTb

MpeumyliecTsa HanMumns 6onbWOro o6bemMa NamMsaT 0YEBUAHBI U ANS
JKECTKOro AMCKa B KOMNbloTepe, U Ans cMapTdoHa. 3To KacaeTcs

M reHepaTopoB CUrHanoB. bonblmnin 06bEM NaMATU CUTHANOB
no3BoNSeT co3aaBath 6osee ANMHHbIE CUTHANbLI U NPeAoCTaBAseT
60blie BO3MOXKHOCTEN yNpaBieHNs paspelleHnem no BpeMeHW.

PaccMoTpuM NnpuMep paspeLleHns No BpeMeHU ANs caydas, Korna
018 UMUTAUMW NafleHUs HanpsXXeHWs B MPOEKTUPYEMOM YCTPOMNCTBE
MCMNOJIb3YETCS NMPSMOYrOSIbHbBIN CUIHAJ C 04EHb KOPOTKUM MIUTYEM
(puc. 1). Umes paspeleHne 1 HC, Mbl MOHUMaeM, HAaCKOJbKO A1 3TOr0
BaXkHa rnybuHa namsaTu. [Jns Takoro paspeweHus Hy»xHa YacTtota LLAM
1 BbI6/C. Ecnu reHepaTop nMeeT namMaTb curHana scero 128 Keblib,
TO ANVHa Ballero curHana He npesbicuT 128 MKc. A pacnonaratoouume
naMaTbio CMrHana B 64 MBbib reHepaTopbl Trueform cepumn 33600A
NO3BONAT BaM MUMEeTb CUrHan onmHon 64 mc — B 500 pas bonbLue.
Bonee onnTenbHbIN CUrHAN NPeAOCTaBUT UCCNedyeMOMY YCTPONCTBY
(NY) mocTaTouHbIM 3aNac BpeMeH AN YyCTaHOBNEHUS 1 yAepXKaHus,
47066l 06HAPY>KMTb NOAABAEMbIN YPOBEHD.

I8
Tow D A 2 0 W T Biam B
Bl 1 840 1280 2 6 it Ea A sizw B

PucyHok 1. TIpsAMOYrofbHbIN CUTHAN C KPaTKOBPEMEHHbLIM NPOBaIOM HaNPSXKEHUS.

[pyroe orpaHnyeHue reHepatopa DDS KacaeTcst ero BO3MOXHOCTH
BOCMPOM3BOANTbL CUTHAbI MPOU3BOSILHOM GopMbl. [ToCKONbKY

B reHepaTopax DDS ncnonb3yetcsa pUKcMpoBaHHaa TakToBas
4yacToTa, TO UM NPUXOAMTCS A06ABNATH UM NMPOMNYCKaTb TOYKK, YTOObI
obecneynTb COOTBETCTBME YaCTOThl AUCKPETU3aLMN 3a4aHHOM BaMn
BbIXOAHOW YacToTe. B pe3ynbraTe nepexofbl B CUrHaNe NpomnycKawTcs,
NPUYEM HenpeLCcKasyeMbiM U NPON3BOJIbHLIM 06pPa3oM. 3TO MOXKET
NPUBECTU K TOMY, YTO HYXKHbI BaM NpOBas HanpsixeHns byneTt nponyLeH
reHepatopoM DDS. MpuymHbl, no kotopbiM reHepatop DDS nponyckaet
nnun Lo6aBnseT TOUKM, BbIXOAAT 3@ PaMKU Hallero JOKYMeHTa, 04HaKo
Bbl MOXKETe 06paTUTbLCs K Bpolutope «TexHOI0rns reHepauum CUrHaaos
Trueform» (Homep gokymeHTa 5991-0852RURU).

TexHonorus Trueform Tak»Ke NPeBOCX0LHO MOAXOAUT A8 UMUTAUUN
LUMdPOBbLIX CUTHANOB. M 3TO CBSI3aHO He TosbKO C 6onee rnybokown
NaMmsATbio, MO3BONSALEN MMETb JOCTAaTOUYHO TOYEK SIS UMUTALUN
OJIMHHOTO LMbPOBOro CUrHasa, HO 1 C MPOU3BOLUTENbHOCTLIO,

He AoCTynHon ansa reHepatopos DDS Toro e LeHoBOro AnanasoHa.
HepocTaTok reHepaTopoB DDS 3aktoyaeTcst B TOM, YTO OHWU MOTYT
BBOLWTb AXKMUTTEP OANTENbHOCTLIO OOMH Nepuof BelbopKK, Koraa
bOPMUPYIOT CUMHANBI C KPYThIMK Nepenagamu (curHansl ¢ 6onee
CrraKeHHbIMY Nepenagamu, Takme Kak CUHYCOMasbHbIEe, 3TOMY

He nofBepeHbl). 3T0 03HaYaeT, 4To reHepaTopsl DDS ¢ yacToTon LIANM
1 IBbI6/C BynyT BHOCUTb B Bal curHan gxuttep 1 He. Ons
3anaTeHToBaHHOW TexHonorun Trueform aTa Nnpobnema He akTyasnbHa,
MOCKOJbKY 3[eCb AXKUTTep He npeBblwaeT 1 nc. 3To 03HaYaeT, 4To
[aHHbIA NOKa3aTeNb A5 CUTHAN0B NPOM3BOJIbHON GOPMbI Nlyylle

B 1000 pas.
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PucyHok 2. ®eMTOCEKYHAHbIV OXKUTTeEPp.

06bI4HO NPUBOPBI C TAKMMM XapaKTEPUCTMKAMUM CTOAT OYEHb AOPOTO.
Ho reHepatopsl Trueform cpaBHMMbI N0 LLeHe C reHepaTopaMm Ha OCHOBe
DDS.

PucyHok 3. CocToAWMA U3 MHOXECTBA TOYEK CUrHaN NPOU3BOSIbHON GOPMBI,
UMUTUPYIOWWIA Nepeaady LndpPOoBbIX AaHHbIX.

[MonesHbIn coBeT

[lake ecniv BaM Hy>KeH NPOCTON reHepaTop CUHYCOMAANbHOM
dopMbl, npubop cepun 33600A NnpeBOCXOAHO NOAONAET ANSA 3TOM
ponu 1 61arofaps BbIAAOWEMYCS 3HAUYEHMIO KO3IbbULmneHTa
rapMoHuK (< 0,03 %) No3BOANT BaM NosyyaTb CUrHas bl
NCKIOYNTENBHOM YNCTOThI.

YNpOoLWeHHbIM UMMNOPT CUITHAN0B NMPOU3BOJIEHON
dopMbl

MepeHoc curHana c MK Ha reHepaTop TPAAMLMOHHO BbIN CNOXKHOM
3ajayen, HepeKo Tpebytollen 0T BaC HanMcaHmMs cobcTBEHHOIO
NPOrpamMMHOro Kofa uan ucnosib3osanus cneunansHoro 0. lfeHepaTopsl
Trueform cepumn 33600A obecneynBatoT MPOCTON M UHTYUTMBHO MOHATHbIN
nepeHoc Gannos.

MookntounTte reHepaTtop K MK ¢ nomouibto USB-kabens, a 3aTteM
nepetawmTe dansbl Mbllblo, KaK Ha 06blYHbIN USB-HakonuTe b
(Hanpumep dnewky). Mpubop Gynet oTobpa)kaTbCs B OKHe GaitfoBoro
MeHemkepa MK Kak cTaHOapTHbIM HAaKONUTeSNb, MO3BONASA 3aNnCbiBaTb
M CYMUTBIBATb A@aHHble 00bIYHbIM 06pa3oM. [eHepaTopbl CUrHaNOoB
Trueform - nepBble NpnbHOPbLI, KOTOPbIE CTaNKM NpeafaraTb Takyto
BO3MOXHOCTb.


http://literature.cdn.keysight.com/litweb/pdf/5991-0852RURU.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-0852RURU.pdf
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DopMUPOBAHME CUTHAMOB MO MHOXECTBY TOYEK (npogosmeHme)

© )wls » Computer

¥ Keysight 33622A PROTOI0063 » Intemal Storage -

1+ 0 Libraries

7
4 Computer y I Screen Captures

» & OSDisk (C) & settings e folder -

© < Removable ) ). User Files Fle fojgm -

1 & PCTestimages (\\vidfs02-bldc) (G) ) BACKWAOL21D w3350 Series At 13848

¥ Ivtsofs1) (P:) ) demo seaseq - - Aguient Waveform Bullder... 1K8

” 4 3352 Series Arb 1K8
3352X Series Arb. 1k8

3352 Senes Arb 139K
3352 Series At 120¥8

PucyHok 4. OTobparkeHue noakoueHHoro reHepatopa 33622A B NpoBoAHUKE
Windows Explorer.

Ha nepepHen naHenu reHepatopa nmeetcs nopt USB. Bbl MoxkeTe npocTo
BCTaBMTb cBoM USB-HakonuTenb B NopT reHepaTopa 1 nepeHecTn dannsbl
C NMOMOLLbIO MHTepdenca nepenHen NaHenw.

File System
[ Internal
X ternal

Select | Cancel |

Pucyrok 5. loctyn k nopty USB Yepe3 akpaHHbIl MHTepdelic.

KoHeyHo, reHepaTopbl curHanos Trueform Tak»ke noaaepXuBatoT
TpaAMUMOHHbIE MeTOAbl BBOLA-BbIBOAA dalnnos. Hanpumep, ons
nepeMelleHns NporpamMMHbIX GaniosB NoALepPKMBaOTCA KOMaHIbI
SCPI. Kpowme Toro, M0 BenchlLink Waveform Builder Pro nossonsiet
NIErKO NepeHocUTb hansbl CUrHaNo0B NPOM3BOJILHON GOpPMbI Yepes
nHTepdencol USB, GPIB nnn LAN.

3aKn4yeHne

[eHepaTopbl curHanoB Trueform npegnaratT BblAatkowmecs
XapaKTepUCTUKM, MHHOBALMOHHbIE TEXHOIOTUMN 1 YyO06CTBO
MCMONIb30BaHNsA N0 KOHKypeHTocnocobHon LeHe. bonee rnybokas
naMmsaTb NO3BOMSET COXPaHATbL CUrHaNbl 6e3 MOTepu KayecTBa,

a TexHonorus Trueform BOCNpoOM3BeAET MX TOYHO TakK, Kak Bbl 3a4anu.
K ToMy >Ke nepeHoc GannoB B reHepaTopbl Trueform cTan NnpocTbIM,
KaK HuKorga. 13 npegnaraemslix YeTblpex Mofenel Bbl BCErAa CMOXeTe
BblOpaTh Hanbonee NOAXOASLLYIO BaM Mo LEeHe.

HdononHutensHasa MHGOPMaLNs U BUOEOPOJIMK MO 3TON TeMe AOCTYMHbI
Ha cante www.keysight.com/find/trueformTC
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CBaA3bIBaHWE NN CUHXPOHWM3auUnA OBYX CUTHAJIOB

3apauu Yem MoxKeT noMo4b TexHonorus Trueform:

CurHan c IQ-mopynauunen — [lBa KaHana

— Mopaya curHana 3anycka unv Bo3aencTsemsa Ha Y [pocToe cBA3bIBaHME MO YacToTe

— WMuTaums curHana ouddepeHumnanbHon napbl [pocToe cBA3bIBaAHWE N0 aMNAnTyae

— Co3gaHue cBA3M N0 YacToTe MeXx 4y ABYMS CUTHaNaMm - KonupoBaHue nnv nHBepTMPOBaHWe CUrHAN0B ABYX KaHanoB

CBA3blBaHWe OBYX CMrHAN0OB No da3e, aMnAnTyae Uam 4actoTe Bceraa bbl10 04eHb COXKHOM 3agaden. Hy»KHo, 4Tobbl napaMeTpbl CUHXPOHHO
N3MeHANNCh B 060MX curHanax. M xoTs camum curHanbl MOryT 6biTb MPOCTbLIMK, OTCNEXMNBATL UX OLHOBPEMEHHO LOBOSIbHO 3aTPYAHUTENBHO.
[ByxKaHanbHble reHepaTopbl Trueform 3HaYMTeNbHO YNPOLLAIOT OTCAEeXMBaHMe ABYX CUrHanoB. C NoMOLbIo 3TUX NPMBOPOB CBA3bIBAHME ABYX
CWrHanoB cTano 6onee NPoOCTbIM U TOUYHbIM.

Huke npuBeneHbl NpUMepsl 3a4a4, KOTOPbIE MOXHO PEWWTb C MOMOLLBIO PACWMPEHHBIX BO3SMOXHOCTEN CBA3bIBAHUS MW CUHXPOHM3AUNK ABYX
curHanos reHepaTopos Trueform:

CurHan c IQ-mopynaumen

BaM HeobxoauMo creHepmnpoBaTh curHan |Q ona TecTMpoBaHus
BY-KoMMNOHEHTa MK CUCTEMBI, HaNpuMep NpeobpasoBaTesnen
NNy cxeMbl 06paboTKM cUrHanoB. TeCTMPOBaHWe BKJIHOYAET B cebs
onpefeneHve psaaa NnapaMeTpoB, TakMX Kak pasbanaHc ycuneHus
IQ, yacToTHasA xapaKTepucTUKa UM KBaApaTypHas oWmnbKa.
Bam xoTenock 66l chopMMpoBaTh CUIrHAM NPOCTO M BbICTPO, 6e3
3HaAUUTENbHbIX PUHAHCOBLIX 3aTPAT, HE TPATH MHOMO BPEMEHMU
Ha 0byyeHune paboTe c npnbopoM. [IByxkaHanbHble reHepaTopbl
Trueform c nonocow go 120 Ml MoryT Nnerko UMMTUPOBaTL
curHansl I/Q 6narogaps BCTPOEHHON QYHKLMM CBA3bIBAHNSA

M Ype3BblYaNHO HU3KOMY YPOBHIO AXKMTTepa. [LononHUTENbHOE
MO reHepaumnm curHanos I/Q gns reHepaTopoB obneryaet
mpoLecc MOAENVPOBAHUSA 1 BbIBOLA CUTHAOB.

Momaya curHana 3anycka unmn Bo3aencTeus
Ha LY

Co3gaHue cBSA3M MO YacToTe MexXxay oBym4d
C1IrHas1aMu

py TeCTMPOBaHMM MOYNPOBOAHMKOBOrO Nprbopa (Hanpumep
NHTErpaabHoM cxeMbl npueMHuKka RFID) Hy»<HO nogaTh curHan
3anycKa, MHULMUPYIOLLMIA BbIMOSIHEHWE TecTa. Bbl AOMKHbI
MMEeTb BO3MOXHOCTb CrEHEPMPOBATL CUrHaN TeCTa U 3anycKa
0HOBPEMEHHO. [eHepaTopbl CUrHaNoB, 6aarofaps CBOMM
BO3MOXHOCTSIM PEerysMpoBKN aMnAnTyLbl, 3a4epXKKM

W ANUTENbHOCTM CUrHaNa 3anycKa, MaeanbHo NOAXOAAT ANS
pelleHns aTon 3agadn. PyHKLUMM ABYXKAHANbHOM CUHXPOHM3ALMN
1 cornacosaHus ¢asbl B reHepaTopax Trueform caenanv nogavy
3anycKawLwWwmx v BO3LENCTBYIOLMX CUTHAN0B NPOCTOMN, Kak
HUKorga.

[onycTuM, 4TO BaM HY»KHO CrHeHepPUPOBaTb [Ba TaKTOBbIX CUrHaANa,
4acToTa 0AHO M3 KOTOPbIX KpaTHa YyacToTe Apyroro. Bel MoxeTe
CAEeNaTh 3TO C NOMOLLbIO ABYX OTAESIbHbIX FrEHepaTopoB CUrHAO0B,
HO eCJ1M Bbl 3aX0TUTE U3MEHUTb YaCTOTY, COXPaHSAs CBA3b MEXAY
TAKTOBbIMW CUrHANAMK, TO BaM NOHAA06MTCS BbIMOAHUTL 60MbLLION
06beM pyyHon paboTbl MM NporpamMMmmpoBanus. C reHepaTopamu
Trueform B OBYXKaHa/IbHOM PEXMME Bbl MOXKETE JIEFKO COXPaHUTL
CBS3b MEXAY OABYMS TAaKTOBbIMW CUFHANAMK, 3HAYNTENBHO
cakoHoMUB BpeMsi. bnarogaps nonoce 120 Ml reHepaTopsl
Trueform MO>XHO UCMOMb30BaTb A1 TECTUPOBAHUSA KOMMOHEHTOB
Ha BCeX 3Tanax NpoeKTMPOBaHMSA U NPOM3BOACTBA.
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CBA3bIBaHME WU CUHXPOHW3ALUMSA OBYX CUTHANOB (MpogosmkeHme)

CuHXpOHM3aLKMa no Gase nm nogaepxaHue
dazosoro casura 90° B curHanax 1Q

Ecnv TpebyeTca ToYHas CMHXPOHM3ALMA N0 BPEMEHU MEXAY ABYMS
KaHanamu, o4eHb BaXKHO MMETb BO3MOXKHOCTb PEryIMPOBKK Ga3bl MeXXay
H1MKW. B npedblayliem npumepe ¢ 3anyCcKawmnmMm 1 BO3AENCTBYOLWNMU
CUTHanaMmun KNoyesbiM GaKTOPOM ABAANACH CUHXPOHM3ALMA MO
BPEMEHU Mex Ay 3TUMK cnrHanamu. Ecnv nopgasath ¢ BbIxoga 060mx
KaHasoB CTaH4APTHbIE CUTHabI (HanpyMep CUHYCOUAANbHbIN,
NPAMOYrOMIbHbIN, UMMYNLCHBINA, TDEYTObHbIA UK NCEBAOCYYANHbIN),

TO Bbl MOXETE JIEMKO CUHXPOHM3MPOBATb KaHabl, HaXKaB KHOMKW
parameters, 3aTem > phase >, a 3aTeM sync internal. Tenepb KaHanbl
6ynyT 3anycKaTbCs 04HOBPEMEHHO. YTOBbI MONYUNTb 3aAEPHKKN MeXAY

KaHaslaMu, Bbl MOXKeTe JIerko N3MeHUTb d3a3y.

"Sine,0FF, 1000, Inv

TSine.OFF,mnn

Frequency 1.000,000,000kHz

Amplitude 100.0m¥pp

Offset 0.000V [ S
Phase +1.000 °

CH1 Parameters > Phase

Phase
PucyHok 1. MeHto BHyTpeHHeN CuHXpoHuU3aunn dassl reHepaTopa cepumn 33600A

Sync Done

Internal t

AHanornyHbiM 06pa3om, 418 Nosb30BaTeNbCKMX CUrHaoB |Q Bbl MOXeTe
nopnepxusate 90-rpafnycHbii da3oBbin cABUT Mex Ay KaHanamu | v Q.
[ns aToro npocTo 3ajanTe 0OLHOBPEMEHHbIV 3aMyCK CUIHANOB, a 3aTeM
3arpy3uTte oba curHana npovsBoabHOM GopMbl B KaHanbl 1 v 2. V1 HakoHel,
nepenonte B MeHto Parameters n Haxkmute kHonky SYNC ARBS

(Ha BTOpPOW CTpaHuLLe C KHOMKaMu).

B reHepaTopax Trueform cepumn 33600A Bbl farke MOXKeTe MeHSATb
eaVHNLbI n3MepeHnsa dasbl. [1ns aToro cnefyet nepenTy B MeHI0

units 1 BeIOpaTb NyHKT phase, B KOTOPOM MOXHO BblibpaTh B Ka4ecTse
eOVHWL U3MEPEHWS rPafyChl, pafmnaHbl, CEKYHAbI MW YNCIO BbIGOPOK
(nna cMrHanos NPoOU3BOIbLHON GOPMBbI).

[Mones3HbIn coBeT

Onuwns IQP gns reHepatopos Trueform 3Ha4yMTeNbHO ynpocTuia
dopmupoBaHue curHanos |Q. 3Ta onumns BOCNpoM3BELEeHWS CUrHaN0B
1Q KoHOUTYypUpYyeT 1 KOHTpoAIMpyeT oba KaHana, kak oanH. OHa
TaKXXe NofhepxXunBaeT a3y KaXLoro KaHasa B HOMUHaNbHOM
nnanasoHe |Q. bonee nogpobHas MHbGopMaLmnsa npuBeaeHa

B PEKOMEHIALUNSX MO MPUMEHEHWI0 «[eHepaLnsi BbICOKOKaYeCTBEHHbIX
1Q-curHanos» (Homep gokymeHTa 5991-1048EN Ha aHMIMIACKOM si3biKe
1 5991-1048RURU Ha pyccKoM a3bike).

Co3paHue guddepeHLumnanbHbiX CUTHANO0B

leHepaTopbl Trueform no3BoONSAOT IErKO MHBEPTUPOBATL ABa KaHana
OTHOCUTESNBHO APYT ApYra Ans co3naHuns auddepeHunanbHoOro
curHana. [Jna aToro Hy>KHO BOCMOJ/1b30BaTbCs QyHKLUMEN
MHBEPTMPOBaHHOIO OTCNEXMBAHMA, KOTOPas AOCTYMNHa B AByXKaHalbHOM
pexkuMme paboTbl reHepaTopa. B aTom pexkuMe curHan B kaHane 2 byget
3epKasibHbIM 0TOBpaXkKeHneM curHana B kaHane 1, To eCTb Bbl MOy4YnTE
onddepeHUnanbHbin curHan. Nepenasa B 3TOT pexXuMm, cnegyet
HACTPOMWTb CUrHanN B KaHane 1, KoTopbl ByLeT MHBEPTUPOBaH B KaHane
2 onsa nony4yenus guodepeHumnanbHoro curiana. bonee nogpobHyto
MHOOPMALLMIO MOXHO NONYYnTb B bpoLutope «CozaaHne anpdepeHLmnansHoro
CUrHana c noMoLLbio reHepatopa» (Homep gokymeHTa 5991-3992EN)

CBsa3biBaHMeE Mo YacToTe U amnnnTyae

CBA3bliBaHWe No YacToTe NO3BONAET 3a4aTb, KaKMM 06pa3om yacToTa
0[IHOTO KaHana 3aBMUCUT OT YacTOThl APYroro KaHana: Yepes KoadduumeHT
(yMHOXeHwve) unu casur (cnoxkerwue). [1na nepexona K 3Ton HacTponKe
HaXXMWUTE KHOMKY C HOMEPOM Haf, BbIXOLHbIM Pa3bEMOM OAHOTO UK
Lpyroro KaHana. 3ateM HaxkmuTe More > Dual Channel B MeHto
NPOrpaMMHbIX KNasuwn. BKAYMB 3Ty GYHKLUMIO M HACTPOWB CABUT
4acToTbl MK KOIGDULMEHT, Bbl 3HAUUTENBLHO COKPATUTE BPEMS
HacTpoikm npubopa. C reHepaTopoM curHanos Trueform Bam He npuaeTcs
Ka)k bl pa3 HacTpamBaTb 06a KaHana. OH 6yaeT caMoCTosATe NTIbHO
OTCNEXMBATbL UX YacToThl. [lpyruM cnoBamu, U3MEHEHWE 4acToTbl

B KaHane 2 NoBfieyeT MU3MEHEHWe YacToThl B KaHane 1 Ansa noanepxaHus

3aflaHHOro caBura nnun KoadobuumneHTa.

"Sine,OFF. 1000, Inv TSine,OFF,mI]Q

Frequency ™ 1.000,000,000kHz

gp;; Dual Channel Operation
Pha: * Frequencies Coupled
Ratio CH2 / CH1 =  [2Hiili]
- Amplitudes & Offsets Coupled
*C

CH1 Output > Dual Chan > Freq Cpl

Done

PucyHok 2. CBsi3biBaHWe MO YacToTe AN1S reHepaTopa B BYXKaHabHOM pexunme
paboThl

AHanornyHbIM 06pa3oM, CBA3bIBAHME MO aMNANTYOe rapaHTUPYeT, YTo
aMnanTyabl U CMelleHns B 060Mx KaHanax 6yayT 04MHAKOBbI, 4aXKe
€CNN Bbl U3MEHseTe aMNINUTYy TONIbKO B O4HOM KaHase.


http://literature.cdn.keysight.com/litweb/pdf/5991-3992EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-3992EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-1048RURU.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-1048RURU.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-1048RURU.pdf
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CBA3bIBAHWE NUIIN CUHXPOHM3ALUMSA OBYX CUTHANOB (npogosmkeHne)

3aKyeHne

Mcnonb3oBaHue ABYyXKaHanbHbIX reHepaTopoB Trueform 3HauynTensHo
YCKOPSieT UMUTUPOBAHWE CUTHaNoB. ECiv BaM HY>XHO C034aTb CUrHan

1Q, anddepeHUnanbHbIA CUTHA UKW YCTAHOBUTL B3aMMOCBSA3b MEXAY
LBYMS KaHanamu, reHepatopsl Trueform 6yayT naeanbHbIM pelweHnem.
Bnaronaps vM npouecc reHepuMpoBaHus CUrHanoB 6ydeT Kak HUKOTAa

NPOCTbIM, BbICTPBLIM N YO0BOHbLIM.

[ononHutensHas MHGoOpPMaLMa v BULEOPOSIUK MO 3TON TEME LOCTYMHbI
Ha canTte www.keysight.com/find/trueformTC
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Co3faHue nceBOoc/ydYanHbix ABOMYHbIX MocaenoBaTenbHocTen (ABonyHbix [1CI1)

3apauu Yem MoxxeT noMoub TexHonorus Trueform:
— TecTvpoBaHWe NUHUK Nepefayn - BcTpoeHHble dyHKLMK ABonYHbIX MCM
— AKyCTM4YecKoe TECTUPOBAHME — oT PN3 no PN32
- Wmntauns wyma — CkopocTb nepenauun go 200 Méut/c
- leHepauns BO34ENCTBYIOWEr0 CUrHaNna 4Ns NOCTPoOeHMs - DxntTep <1 nc
rNa3KoBON AnarpaMmel — CMHXPOHM3MPOBAaHHLIN BbIXOL A5 BHELHEO TAKTUPOBAHUS

— CBA3blBaHWe ABYX KaHanoB

MceBmocnyyanHble OBOMYHBIE NOCTeA0BaTeIbHOCTH (ABoMUHbIE MCI) 04eHb NOME3HbI MPM UCMLITAHUAX LMGPOBLIX KOMMYHUKALMOHHbLIX YCTPONCTB.
OHM MOTYT BbITb CO3aHbl C MOMOLLLIO PErncTpa CABura ¢ AnHenHon obpaTHoi cesasbio (LFSR), npumep KoToporo nokasaH Ha puc. 1. lokasaHHble
Ha pUCYHKe NMHUK nocne siyeek b 1 9 HasbiBatoTca oTBoAamMu. KoHourypaumnsa LFSR v ero oTBoaoB onpenenseT curHan gesounyHon MNCII.

[eHepaTopbl curHanos Trueform 33600A nerko dopMupytoT curHanbl AsonyHon MCM ona WMpoKoro Kpyra npuioxeHnin. Huxke nepedyncreds
33[1a4u, KOTOPbIe MOXHO PELWNTb C MOMOLLbI CUIHAN0B NCEBAOCYYaNHbIX ABONYHbIX NOCE0BaTENbHOCTEN U TexHonorum Trueform.

[ ol

>
o
X

J1BoMYHbIE

1]2[3]4|5H—{6|7]8]9—ncn

PucyHok 1. PerncTp caBura c o6paTHOM CBA3bIO.
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Co3faHue nceBocydYanHbix 4BOMYHbIX MocnenoBaTenbHocTeln (ABonyHbIx [1CMN)

(nposomxeHme)

TeCTI/IpOBaHI/Ie JINHNK nepenaymn

[Mpy NnpoBepKe LenocTHOCTY LmdPOBOM NepeaatoLert CUCTEMbI HYXKHO
onpenennTb, cnocobHa M Balla CMCTEMA YCTOMYMBO NepeaaBaTh
[aHHble C 3a4aHHON CKOPOCTbI. B 0Tpacsn npuHATO MCnonb30BaTh
nBounyHble MCM gna npoBepKuW LLenocTHoCcTU coeanHeHuns. CurHan
nBouyHow MCIM nMeeT cnyyanHbie © aBTOKOPPENSLNOHHbIE
XapaKTepPUCTUKN, MOMOratoLLne onpeLennTb KayeCcTBO COeAUHEHUS.
Ecnu B Bawew paspaboTke 0TCYyTCTBYET MCTOYHMK CUIHANA,
CMOCOBHBIN FrEHEPUPOBATL TAKON UCMLITATESbHBIN CUFHAJ, Bbl MOXETE
KynuUTb Npnbop, CNOCOBHbBIM UMUTMPOBATL HY>KHble CUrHaMbl. Ho
cneunanu3npoBaHHbIi reHepaTop ABonYHbIX MCI MoXKeT oka3zaTbes
o4yeHb goporuM. leHepaTopbl curHanos Trueform cepun 33600A BOBoe
[elleBe cnelnMann3npoBaHHoOro reHepaTtopa ABonyHbix MCH.
Kpome Toro, oHu reHepupytoT curHansl geonyHown MNCIM ot PN3 o PN32
1 06/1a0a0T NyYLIMMU B CBOEM KJ1aCCe MOKa3aTeIsiMU MOrPeLHOCTY
N OXUTTepa.

AKyCTuyecKkoe TeCTMpOBaHme

BaM Hy>XHO NpoBEpPUTb aKyCTUYECKME CBOMCTBA KOHCTPYKUMK. Eto
MOXKEeT BblTb KOMHATa, PE30HATOP UM BHYTPEHHEE MPOCTPAHCTBO
aKycTM4ecKomn cucTeMbl. [1ns TeCTUPOBaHNUS aKyCTUKM
MCMNOMb3YT FPOMKOrOBOPUTENb B Nape ¢ MUKPodoHOM. CurHan
nBouyHon MNCI MoXKHO NepenaTth Yepes rPOMKOrOBOPUTENb,
4YTOBbI CbIMUTMPOBAaTL BENbIN WYM AETEPMUHNPOBAHHbBIM
o06pa3oM. MMKpodOH NMoaKYaloT K ocumnnorpady, 4tobbl
CUrHAaJM MOXHO 6bIJ10 0TO6PA3UTb Ha 3KPaHe 1 onpeaennTb
notepu B KoHcTpykumu. C reHepaTtopoM Trueform cepumn 33600A
dopmuposaTh curHan asounyHown MCI cTano Kak HMKOrAa NPoOCTO.
BcTpoeHHas dyHKLMS reHepaunn curHanos asondHon MCI nerko
0OCTYNHa AN HACTPOMKM C NepefHen naHenun, Yepes nHtepodenc
NporpaMMmnpPoOBaHUA UK BeG-UHTEpPdENC NoNb30BaTENS.

leHepaumsa asonyHbix [1CIT

Cepunsa 33600A aBnsieTcst HOBEWLIMM MNOMOSIHEHNEM CEMENCTBA
yHUBepcanbHblx reHepatopoB Trueform, cnocobHbiM dopMupoBaThb

KaK TpaauuUMoHHbIe (CMHYCOMOaNbHbIA, MPAMOYrO/bHbINA, TPEYTOSbHbIM,
MWA006Pa3sHbIN, UMMYALCHBINA U NPOM3BOJIbHON GOPMbI) CUMHASbI, @ TaKXKe

reHepupoBaTb WyM 1 asonyHble MCM.

CurHansl geonyHon MNCM reHepaTopos cepumn 33600A moryT
NMETb MaKcuMManbHyto ckopocTb A0 200 MBUT/C 1 MUHUMaNbHYIO
OANTENBbHOCTbL NOMOXMUTENBHOro 1 0TPMULATeNbHOro nepenaaa
2,9 nc. AnanasoH amnnutyn ot 1 MB no10B nossonser
NUK-NUK NMUK-NMNUK
MCNOSIb30BaTb CUMHAMbI FreHepaTopa ANs LWMPOKOro Kpyra 3afau.

MMnTaumns wyma

Ecnv BaM HY>XHO CbIMUTUPOBATbL LWYM B IMHUM Nepefayu LndpoBbix
OAHHbIX, OAHUM M3 CNOCO60B UMMUTALMM WNPOKOMOJIOCHOTO LWyMa
SABNSeTCS MCNOoNb30BaHWe curHana geonynon MNCr. CurHans
nsouyHon MNCI MoryT uMMTUpPOBaTh BenbIn WyM, AMHa Nepuoaa
nocnenoBatenbHocTn N cTaHOBMUTCS BOMbLION. ITU CUTHAMBI MOTY T
nepeKpbiBaTh Pa3fiMyHble A4Mana3oHbl YacToT, YTO peryaupyeTtcs
nyTeMm U3MeHEeHUst AAUHbI NOCNe[0BaTeNbHOCTM U CKOPOCTH
nepenaun. Ecnv BaM HY>XHO paccymTaTbh aBTOKOPPENALNOHHbIE
dyHKUMKM, TO curHanbl AsonyHown MCIM noeanbHO NoAONAYT O
peleHuns aTon 3agavuv 6narogaps ceoen LMdpoBon Npupoae.
lenepaTopbiTrueform cepun 33600A ynpolaioT nogadvy cUrHanos
nsouyHon MNCI. CreHepnpoBaB CUrHas, Bbl MOXKETE U3MEHATb
LNVHY NOCNefoBaTeNbHOCTM M CKOPOCTL Nepeaayv 4as UMUTaLmmn
LWyMa B pa3/iMyHbIX MOJI0CAX.

CDOle/IpOBaHVIe BO3,EI,el7ICTByPOLI_I,eFO CurHana on4a
MOCTPOEHUA F1a3KoBOW AOnarpamMmmsbl

OOHUM 13 BaXKHENLLMX crnocoboB onpeaeieHnsa kayecTsa LMdpoBomn
CUCTEMbI NEpefaYyn ABNAETCA n3MepeHne KoadpuumneHTa GUTOBbLIX
owmnbok (BER). BER BbluncngeTcs nyTeM cpaBHeHUs nepegaHHomn

N NPUHATON NoCieloBaTeNbHOCTEN BUT C NOACYETOM YMCIa OLLMBOK.
BER — 370 oTHOLWEHWE Ymcna BuT, NPUHATBLIX C OWNOKOW, K 06 eMy
Yncny NPUHATHIX BUT. Ha 3Ty BENMYMHY BAUSIET MHOXECTBO HaKTopOB,
BKJ104asi OTHOLUEHWE CUTHaN/LWYM, UCKAXEHUS U OXKUTTeEP.
Ncnonb3oBaHue curHana geonyHon MNCIM no3BonseT BbIABAATL
nponyLLeHHble 6UThI. A ero ciyyanHas NpMpoLa no3BosISeT ONpPeaesnTb
cnabble MecTa B Ballien cucteMe. leHepaTopsl Trueform 33600A nmetoT
BCTPOEHHYI0 QyHKLMIO reHepaummn asonyHbix MNCI1, ynpolatoLyto
dopMMUpOBaHME TECTOBLIX CUrHA0B. bnarofaps KpaHeM Manomy
IKUTTepy (MeHee 1 NC) MOXKHO JIErKO OTAENNTH OWMNBKM UCTOUYHMKA
curHana ot owwnbok nNpu nepepave.

PucyHok 2. CurHan geonynon NCMN
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Co3faHue nceBocydYanHbix 4BOMYHbIX MocnenoBaTenbHocTeln (ABonyHbIx [1CMN)

(nposomxeHme)

"PRES,ON,500 TPFIBS.OFF,EBQ _
Bit Rate |1 IIAIE T , i
Amplitude 1.000 Ypp
Dffset 0.000 ¥ UL (RRANIAmIA
Phase 180.000°
PRBS Data PN3
Edge Time 4.0ns R -
CH1 Parameters
iRt Amplitude| Offset |PRBS Data Edge Time| Phase

PrcyHok 3. U3aMeHeHWe ckopocTu nepeaayn curtanos gsonyHow MCMH un
NOSIMHOMMANbHOM GYHKLUUN.

leHepaTopbl curHanos cepun 33600A dopMUpPYIOT CUFHANbLI ABONYHOM
MCM, ncnonb3ysa nonnHoMManbHble GyHKUUK oT 23-1 go 232-1 (nnn

oT PN3 no PN32). CurHansl cooTBeTCTBYIOT pekoMeHgaunam MKKTT
(MC3-0), 06uM gNna TeCTUPOBaHMA LUMbPOBLIX IMHWUIA Nepenayn.
13MeHeHWe CKopoCcTu Nepeaayv 1 NoNMHOMUANbHON GYHKLUKUM No3BONSET
reHepMpoBaTh WYM C Pa3IMYHbIMKU YaCTOTHbLIM CNeKTpoM. [eHepaTopsl
curHanos cepumn 33600A nMeloT oTAENbHYIO LWYMOBYO OYHKLMIO N5
reHepupoBaHMS aHaNIoroBoOro WwyMma.

[Ons ypouleHns TeCTUPOBaHWA NMHUN Nepefayn reHepaTtopsl Trueform
MMEIOT BbIXO CMHXPOCUIHANa, KOTOPbLIM MOXKHO MCMOMIb30BaATb KakK
BHELWHWN NCTOYHUK TAKTOBOW YacTOTbl. 3TO 0COBEHHO NONE3HO ANS
aHanM3a OpXKUTTepa UM NocTPOeHUs rMa3KkoBbIX AMarpamm. Beg, uto
TpebyeTcs, — 3TO COEAMHUTL BbIXOA CUHXPOCUIHAJA C U3MEPUTESTbHbBIM
NPMBOPOM N BKITKOUYNTb 3TOT BbIXOA,.

Bnaronaps 3anateHToBaHHoW TexHonorkm Trueform, cepus 33600A
npeanaraeT BbI4AWYCSA CTabUNbHOCTb CUTHaNa ¢ AXXUTTEPOM BCETO
1 nc, a HannMyne cTabUNbLHOIrO MCTOYHMKE CUMHANA UCKYNTENBHO
BaXKHO AN15 aHanun3a nobon cucTemsl.

B nByxKaHanbHbix Mmogensax cepun 33600A (33612A n 33622A) TakxKe
MOXXHO CBA3aTb KaHasbl AN ABYX Bbixonos asounyHon MNCI. [1nsa aToro
BKJIOUYMTE OTCNEXMBaHMe KaHana, v ¢ ABYX Bbixo40B byaeT nogaBatbes
OAMH W TOT XKe CUrHan unu andbdepeunanbHas napa CMrHanoB..

B renepaTopax Trueform Tak»Ke Nerko cBsi3aTb KaHasbl N0 aMNanTyae
nnn BUTOBOW CKOpPOCTU Nepefayn. Hanpumep, Bbl MOXKETE CBA3aThb ABA
KaHana Tak, 4Tobbl aMNNnTyaOa B KaHase 2 6bina BABoe 6osiblie
aMnAuTyaObl B KaHasne 1. iaMeHeHne aMniuTyabl B 04HOM KaHane byneT
NPUBOANTL K BABOE H0JSIbLIEMY U3MEHEHWI0 aMMNIUTYObl B APYIOM.

3aKko4eHune

CurHanbl gsonyHou MCIM WrpoKo ncnonb3yloTcs B 0Tpacaun 4Nns
TecTupoBaHusa LndpoBbix Nepefatowinx cuctem. lNpubopeiTrueform
cepun 33600A MoryT reHepupoBaThb cuUrHansl agsonyHom MNCIN ¢ 6utosoi
ckopocTbto oo 200 MéuT/c. MNepenaBas 6M3KMIA K CAy4anHOMY NOTOK
61TOB Yepe3 UMPPOBbIE KaHaNbl, Bbl MOXeTe UMUTMPOBATL MHOXKECTBO
YyCNoBWN N5 BbIABNEHWNS HEA0CTATKOB. [IpyrumMum nonesHsiMu
ocobeHHocTaMu reHepaTopoB cepumn 33600A, obnervatowmmun
dopmupoBaHue curHana geonyron MCM, aBNA0TCA Manblt AXUTTEP
(MeHee 1 nc), BBIXOL CMHXPOCUTHANa U GYHKLWS OTCIIEXMNBAHNS ABYX
KaHanos.

HononHutenbHas MHGopMauns M BUAEOPOUNK MO 3TON TeMe AOCTYMHbI
Ha canTe www.keysight.com/find/trueformTC
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Co3pgaHuve guddepeHLUnanbHbiXx CUTHaN0B

Yem MoXKeT noMo4b TeXHONoOrmsa Trueform

3apauu

— MIMUTauMs BbIXOAHOMO CUTHaNA UHTErPanbHOM CXEMbI
NMWTaLUMA BbIXOLHOMO CUrHana ANs CUMMETPUYHOM BUTON Napsl
MMuTauma buoMeAMUMHCKOro cCurHana

— leHepauusa Bo3nencTeytowero curHana LVDS

[Ba kaHana
CBA3bIBaHME NO aMNANTYOE UK YacToTe
OOMHaKoBbIe NN MHBEPTUPOBAHHbLIE CUIHabI B BYX KaHanax
HecBA3aHHble ¢ 3eMnen Bbixoabl A0 42 B
BbixogHoe Hanps»keHne oT 1 MB oo 10 B

NUK-NUK

OnddepeHunanbHble CUrHaIbl UIMEIOT MHOMO MPEVMYLLECTB Hal HECUMMETPUYHBIMMK, @ UMEHHO: MEHbLLEe YNC10 BPEMEHHbIX 0WWOOK, Bonee
XOpoLlee OTHOLEHNI curHan/wym 1 6osiee XxopoLlasi CTOMKOCTb K 3/IeKTPOMarH1THbIM nomexaM. OoHako co3faBaTh AnbdepeHumnanbHble CUrHambl
C NOMOLLbIO reHepaTopoB curHanos Keysight npeabiaywero noKoaeHs ¢ HECUMMETPUYHBIMU BEIXOAAMM BbIN0 UK OYEHb CIOXHO, UK BOObLLe
HeB03MOXHo. C reHepaTopamu Trueform 3Ta 3a4aya pellaeTcs 3HaYNTENbHO NPOLLEe 1 felleBrie.

Hwke npvBeeHbl NpUMepbl 33434, KOTOPbIE MOXHO PELMTL C NOMOLLb0 AnddepeHUmanbHbIX CUrHaNoB, COOPMUPOBAHHbBIX FreHepaTopaMm

Trueform.

NMUTaUMa BbIXOAHOrO CUrHaNa MHTerpanbHom
CXeMbl

McnblTaTenbHble CUMHAsbl UCMOMb3YOTCSA A1 MPOBEPKM
CMPOEKTUPOBAHHbIX CXEM. [eHEpPaTop CMrHaM0B — 3TO NMEPBOE, YTO
noHazobuTcs AN TECTMPOBAHMSA aHaANOrOBbIX U LIMPOBLIX CXEM
MAN BOCMPOM3BELEHNS BBIXOLHOIO CUrHaNa paspabaTbiBaeMoln
MHTerpanbHoM cxembl. Micnonb30BaHWe reHepaTopa 418 Co34aHus
onbdepeHLManbHOro CUrHama Tak>Ke MoOMOXKeT BaM Moy4YnTb
LOMOSHUTENbHYIO MHbOopMaunto. [IByxKaHanbHbie Mpubopsl
Trueform MOryT UMUTUPOBATbL HYXHble BaM UCMbITaTeSIbHble
CUrHanbl, B TOM Yncne anddepeHumanbHble. Bbl MoXeTe 3axBaTUTb
CUrHanbl ocumnniorpadoM, a 3aTeM BOCMNOIb30BaATLCSA FEHEPATOPOM
Trueform pns TO4HOro BocNpon3BeeHns GopMbl 3TOrO CUrHana

B onddepeHuMansHoM Buae. B oTanyme oT reHepaTopoB Ha 0CHOBE
DDS, reHepaTopsbl Trueform co30at0T CUrHaNbl MPOU3BOIbHOM GOPMbI,
He nponycKkas v He 0,06aBASsA TOUKM.

MMnTaums BbIXOQHOMO CUrHaNa ans
CMMMETPUYHOW BUTOM Napbl

BaM Hy>KHO cbiIMUTUPOBaTL AnddepeHLanbHbIM CUrHaN
CUMMETPUYHOM BUTON Napbl. updepeHumnanbHble CUrHaabl BUTON
napbl AOMXHbI 6bITb PaBHbIMU MO aMAANTYAE, UMETb MPOTUBOMOIOXKHYHO
NONISIPHOCTb M BbIThb XXECTKO CMHXPOHM3MPOBaHbI Mo BpeMeHu. [1ns
MHXXEeHepa BaXHo, YTobbl UMUTALMSA 6blna TOYHON, BpeMs
pacxoaoBanocb aGGeKTUBHO, a GMHAHCOBbLIE 3aTpaThl Hblnn
MVHWManbHbIMU. Bnarogaps yHMBepcanbHOCTV reHepaTopoB CUrHAN0B
Trueform Bce 3Tv TpeboBaHUsA Tenepb BbINONHUMBI. [IByXKaHalbHble
Mofenv obneryatoT co3nanHme anddepeHLmanbHbiX CUrHaN0B BUTON
napbl, @ NPOrpaMMHble MHCTPYMEHTbI FeHepaLnmn cUrHanos
NPOV3BOJIbHOM GOPMbl 3HAYUTENBHO COKPALLAOT BPEMS pa3paboTKu.
KpoMe Toro, 3a4aB COOTBETCTBY LY HACTPOMKY MOTHOTO
COMPOTUBMIEHUS HAarpy3KW Ha reHepaTope, Bbl MOXKETE COrlacoBaTh
BbIX0 Npv60opa C CONPOTUBIIEHNEM LLeNn HAarpy3Kku 1 Nony4nTb
NPaBuUbHY aMNANTyay CUrHana.

QopMMnpoBaHME BO3OEMCTBYOLLErO CUrHaNa
LVDS

BaM Hy>KHO creHepvpoBaTh UCMbITaTeNbHbIA CUTHAN HU3KOBOLTHON
onddepeHuanbHoM nepenayn gaHHbix? Takon curHan obbluHo
npeacTaBnseT cobon MMnynbCbl Toka 3,5 MA, NofaBaeMble Ha HarpysKy
100-120 Om. leHepaTopbl cMrHanoB Trueform No3BONSKOT UMUTMPOBATL
curHansl LVDS, xoTs 06bl4HO Takne npnbopbl MoAaT CUMHANbI
HanpsiXkeHuns. Bc€, 4To HYXKHO caenaTb, — U3MEHUTb HAaCTPOMKY
Harpy3sKu reHepaTopa B COOTBETCTBUM C MOJSIHbIM CONPOTUBEHNEM
Balwen Harpy3ku. C monocon BbIxo4HbIX YacToT fo 120 Ml

1 AManasoHOM HAaCTPOMKMN BbIXOLHOrO Hanps»eHus ot 1 MB
0208 (4N BelCOKOWMMEAaHCHOW Harpy3Ku), reHepaTopsl
Trueform noeanbHo NOAX0OAAT A4J15 BOCTIPOU3BELEHUS BCEX HYXKHbIX
BaM CUIHasOB.
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Co3pgaHve guddepeHUnanbHOro CUrHana (mpogomxeHxue)

Co3pnanue anddepeHuUmnanbHbIX CUTHAN0B "Sine,OFF.1000 ‘]’5-,,,3)9”’1009 _
T0BOPS MPOCTbIM S3bIKOM, OANH ANbOEepeHLManbHbIf CUrHaN cocTonUT - TRACKING = e

M3 Napbl B3aUMHO UHBEPTMPOBAHHbLIX CUTHAJOB, NepeaBaeMblxX Frequency 120.000,000,0MHz =

no OTAeNbHbIM IMHWAM. [TpKn 3TOM NOTeHUMan o4HON NMHUN AITI[: DUBI Channel Operation

OTHOCWTENbHO APYroi NONYYAETCS Bbile, YHEM MOTEHLUMAN KaXa0W U3 Dffs =

HUX OTHOCWTENBbHO 3eMNn. Bbixoabl ABYXKaHaNbHbIX TEHEPATOPOB Pha: ° Tracking |I'I’|.f_EI"tEd

Trueform WMeloT ranbBaHUYECKYI0 pa3BA3Ky. YTobbl 06begUHNTL ABa (Differantial channel outputs)

KaHana B ouddepeHumnansHyo napy, cienyet COeAMHUTL 0blne
NPOBOAHMKY (Kopnyca pasbeMoBs) 060MX KaHaNoB. LleHTpanbHbIi
(CUTHANbHbIN) KOHTAKT OQHOI0 KaHana MCNOob3yeTCs KaK NnHus "+
anddepeHUManbHOr0 CUrHaNa, a LeHTpasbHbIN KOHTaKT APYroro CH1 ULIIPLII > Dual Chan
KaHana — Kak nuHusa "=". Y106kl 06ecnedynTb 4ONONHNTENbHOE oif
3KPaHWMPOBaHME NN COEAUHEHME C 3EMJIEN, MOXKHO COEAUHUTD
KOpryca pa3beMoB C 3KpaHoM Kabens.

|dentical

Inverted ‘ ‘ ‘

PucyHok 2. MeHio oTCnexKnMBaHus KaHana.

[ByxKkaHanbHble reHepaTopsl Trueform cepuint 33500B 1 33600A nerko
MHBEPTUPYIOT OAMH CUTHAM OTHOCUTENbHO APYroro Ans co3aaHus
anoddepeHumanbHoi napbl. [11s 3TOro Hy»HO NPOCTO BOCM0/1Ib30BaTLCA
bYHKUMEN NHBEPTUPOBAHHOMO OTCIIEXKMBAHMS, KOTOpPas AOCTYMNHa He 3abbiBaiTe 3a4aTh NOJIHOE CONPOTMUBIIEHNE HArpy3KK
B [BYXKaHalbHOM pexume paboTbl reHepaTopa. ITOT PEXMM MOXKHO A BbIXOLIHbBIX KAHA/O0B. 3TO HYXKHO, YTOBbI reHepaTop TOYHO

aKTWBMPOBaTh Yepe3 MeHio Output (Bbixoa) ANa kaHana 1 unu kaHana 2. HETRIAIGIEN BRGNS FEMPERYSANE B COTmASETELI © MEeRER]
COMPOTUBIEHWEM Ballel Harpy3ku. YToBbl BBECTU ero 3HaueHwe,

nepenante B MeHto Channel 1 > OQutput Load.

[MTone3HbIn coBeT

Obpabotka
chrHana

BocnponssegeHne guddepeHumanbHbiX CUrHaN0B
0T pa3pabaTbiBaeMoOro ycTpomncTBa

BocnpousseaeHue peasnbHOro chrHana ot paspabaTsiBaeMoro
YCTPO/CTBA NOMOXET BaM ONTUMU3NPOBATL M3MEPUTESbHYIO CXEMY.
Mcnonb3oBaHuWe 4Nnsa aTom uenun reHepaTtopos Trueform cynuT psif, BaXkHbIX

NPeUMYLLLECTB, TAKUX KaK BO3MOXHOCTb M3MEHEHWS YacToTbl, aMnaMTY bl
L MHBSDET‘;ZZDB?:HM VI CMeLLeHNs B curHanax. leHepaTopsl Trueform cnocobHbl BOCMPOM3BECTY
curiana CUTHarbl POU3BOILHOM GOPMbI TaK, UTo 6yayT NepefaHsl Aa)e ruTum
0T pa3paboTaHHOil BAMM CXEMbI.

[ns Bocnpon3BeLeHMs CUrHana ero cHayana cnegyeT 3axBaTuTb

Ha ocuunnorpade c GyHKUMENR CoXpaHeHus ocumunnorpamMm. leHepaTopbl
Trueform cepun 33600A BoCNpon3BOOAT CUFHAMbI C pa3peLlleHnemM

1 MBbIb/c. CoBpeMeHHble ocumnnorpadsl Keysight MoryT coxpaHsaTb
ocumnnorpaMmmy curHana B ¢amn .csv. CoxpaHeHHbI dana MoOXHO
nepeHecTn B reHepaTop cepumn 33600A ¢ noMouLbio CbEMHOI0
USB-HakonuTens nnm npocTo nepetalinTb ero Mbllbio, NOAKAOYMB
reHepatop Trueform kabenem USB. 3aTeM Bbl MOXeTe UMNOPTMPOBATH
OaHHble ¢ ucnonb3oBaHneM meHo Waveforms > Arbs. [1na
onddepeHUNanbHOro curHana ganHsle byayT npefcTaBnsTb cobon
0AHOKaHabHbI CUIHAN NPOM3BOJIbHOW GOopMbl. ONMCaHHbIN Bbille
NPOLLECC MOXHO 3aTeM UCNOob30BaTb 414 N0AaYM
anddepeHUManbHOro cUrHana.

PucyHok 1. CTpykTypHas cxema ¢opMupoBaHus guddepeHLmnansHoro curHana

B pexxnme MHBEPTMPOBAHHOMO OTCIEXMBAHUS CUTHAN B KaHane 2 bynet
3epKasibHbIM 0TOBpaXKeHneM curHana B kKaHane 1, To eCcTb Bbl MosyunTe
HYXHbIM AnddepeHUmManbHbii CUrHan. BKNOYMB aTOT pexxum, cneagyet
3a4aTb CUrHaN ToNbKO ANs KaHana 1. OH 3aTeM byneT aBToMaTU4ecKn
MHBEPTMPOBAH B KaHane 2 ANns co3faHns anddepeHumnansHoro curHana.

Tabnuua 1. IByxkaHanbHble reHepatopsl Trueform33500B833600A

Cepusa 335008 Cepusa 33500A
JByxKaHanbHble MoaenU [lByXKaHanbHble MoAeNU
33510B (20 MTu) 33612A (80 MT, npon3BosibH.)
33512B (20 M, npon3BonbH.) 33622A (120 MIy, npon3BonbH.)

335208 (30 Mru)
33522B (30 MIu, npou3BsosbH.)

PucyHok 3. BocnpounssegeHune peanbHOro curHana paspabaTtsiBaeMoit cxemsl
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Co3paHune guddepeHLUNanbHOro CUrHANa (npogonxenue)

"Arh,ON, 1000

Arb,OFF; 10080, Inyv:

VS TRACKING * * *

Frequency 88. £88,988,89 Hz

.Am[:
Offs

Import Data into Arb Wavefﬁrm

Pha: The ‘source data ﬂle\ has multlpie ‘¢olumns.

Arl;n - Ch
Sam Ch@ose "Iun"

‘When done, press "Next".

reate a one—channel arb.
to creaie an arb for both channels.

CH1 Parameters > Arbs > Import Data

{Single
o ]

Next
>

Done

PucyHok 4. IMnopT faHHbIX B dain curHana npon3sosibHon GopMmbl

|=l scope_6csv I

1 x-axis,1

o T A A N

~]

-~ a e Y Y =t

second, Volt
-5.00000E-03,+300.00E-06
-4, 99000E-03,+456 .25E-06
-4.98000E-03,+143.75E-06
-4.97000E-03,+456.25E-06
-4.96000E-03,+143.75E-06

S

PucyHok 5. CoxpaHeHue curHana B ¢ann .csv

e

o

R

[Tone3HbIn coBeT

Bbl MoXKeTe HanpsiMyto BbIBOAUTb dalsibl OCLUANOrPaMM

n3 ocumnnorpada, U3MEHUB X paclumpeHmne ¢ .csv Ha .dat.
leHepaTopbl Trueform pacno3HatoT dannbl .dat kak dannbl
CWrHaNoB NPoM3B0OJIbHOM GOPMbI, HE UCMONb3Ys NpoLenypy
MMMOPTa OaHHbIX.

[Mone3HbIn coBeT

Ecnu Bbl X0TUTE co3aaTb curHan, Bocnonb3ymtech 10 BenchlLink
Waveform Builder Pro komnaHuu Keysight. Ina nonyyexHus
OOMOJIHUTEIbHON MHDopMaLumn 06 aToM N0 nepengunTe No cchiyike
www.keysight.com/find/33503.

3aKknyeHve

NmMnTaymsa onddepeHunanbHbIX CUTHAN0B 3HAYMTENBHO YNpoLlaeTcs
npu UCNONb30BaHWM reHepaTopoB Trueform. Hy»HbI CUFHAN MOXKHO
3axBaTUTb ocumnnorpadoM, 3arpy3nTb ero B reHepaTtop Trueform,

a 3aTeM BOCMPOU3BECTH. 3Ta npolenypa obecneynsaeT 6onbLLyto
rMBKOCTb reHepMpoBaHMS CUTHAOB.

HOononHutensHasa MHGoOpPMaLMs U BUOEOPOSIMK N0 3TON TeMe AOCTYMHbI
Ha cante www.keysight.com/find/trueformTC.
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