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JInueHann Ha TexHonoruu

AnnapatHoe 1 (1nu) nporpammHoe obe-
crneyeHve, onucbIBaeMoe B aHHOM AOKY-
MEHTE, NpefoCTaBnAeTcs No NULEH3NUU,

n no6oe ero Ncrnosb3oBaHWe Unu KoNMpo-
BaHMWe [0MycKaeTCs TONbKO Ha YCroBUSX
TakoW NULIEH3UN.

[eknapaumnsi 0 COOTBETCTBUN

[eknapaumnio 0 COOTBETCTBUWN AAHHOTO
n3genus n apyrux u3genuin KomnaHum
Keysight moxHo 3arpy3unTb ns NHTep-
HeT. [Insa aToro nepenauTe no agpecy
http://www.keysight.com/go/conformity.
3anasa Ha cTpaHuLly, MOXHO BBECTU ap-
TUKYN u3genusa ansa noucka Jeknapa-
LN O COOTBETCTBUM.

Mpaea npasutenscTea CLUA

MporpammHoe obecneveHne npeacTasns-
eT cobolt «kkoMMepyeckoe KOMMbITEPHOE
nporpammHoe obecneyeHne» cornacHo
onpeaeneHunto aToro TepmvHa B Mpasunax
3aKkynok ansa defepanbHbix Hyxa FAR
2.101. B cooTBeTcTBMM C [paBunamm 3a-
Kynok ans degepanbHbix Hyxa FAR
12.212 n 27.405-3, a Takke ¢ [JononHeHu-
eM k MpaBunam 3akynok Ans Hyxa o6o-
poHbl DFARS 227.7202 npaBuTenbcTBo
CLUA npuoGpeTaeT kKoOMMepYeckoe KOM-
nbloTepHOe nporpamMmmHoe obecneyeHve
Ha Tex e YCIoBUsX, Ha KOTOPbIX 3TO Npo-
rpaMmHoe obecrnedeHre o6bIYHO Npeao-
cTaBnsieTca ny6nuke. CooTBETCTBEHHO,
komnanus Keysight npegoctaenset lMNpo-

rpammHoe obecneveHune 3akas4ynkam

co cTopoHbl npasuTtenscTea CLUA Ha yc-
NOBUAX CTaHAAPTHON KOMMEpPYECKOo nn-
LieH31W, 3aKpenneHHbIX B MULIEH3VOHHOM
COrnalleHnn ¢ KOHeYHbIM nonb3oBaTenem
(EULA), konusi KOTOpOro AocTymnHa

no agpecy: http://www.keysight.com/find/
sweula. INlnueHsus, onpegensiemas

B JINLLEH3MOHHOM COornalleHnn ¢ KOHeY-
HbIM nofb3oBaTeneM, NpeacTaBnsieT co-
604 IKCKMIO3MBHbLIN HABOP NOMHOMOYNH,
cornacHo KoTopbim npasuTensctso CLUA
MOXET MCMoMnb30BaTb, MOANMULIMPOBATb,
pacnpocTpaHsiTe Unn packpbiBaTb Mpo-
rpammHoe obecneveHue. JILeH3noHHoe
COrnalleHne C KOHeYHbIM Monb3oBaTenem
1 OrOBOpEHHasi B HeM NLIEH3Us He Tpeby-
10T 1 He No3BONSAOT komnaHum Keysight,
cpeau npoyero: (1) NpegocTaBnsiTe TEXHU-
Yeckyto MHGopMaLMIo, CBA3aHHYIO C KOM-
MepPYECKNM KOMMbIOTEPHBLIM NMPOrpaMm-
HblM obecneveHnem, Unu 4OoKyMeHTauuio
Ha KOMnbloTepHoe nporpammHoe obecne-
YeHue, KoTopasi 06bI4HO He npefocTaBns-
etcsi ny6nuke; paBHO Kak 1 (2) oTkasbl-
BaTbCA OT NpaB B MOMNb3y NpaBMTENbLCTBa
VNN TaK NV MHave NpefocTaBnsaTb npa-
BUTENbCTBY NpaBa, 3a UCKIYEHeM Ta-
Kvx npaB., KOTopble 06bIYHO NpefoCcTaBns-
toTcst nybnuke, Ha UCMonb3oBaHWe, MOAU-
dukaumio, BocnponsseaeHne, nepegady
B CBOOOAHbIV 4OCTYN, BbINOIHEHNE, OTO-
6paxkeHne nnu packpblTue KOMMepP4ECKo-
ro KOMMNbITEPHOTO NPOrpaMMHOro obe-
CreYeHns Unn JoKyMeHTauum Ha Kommep-
YecKkoe KOMMbIOTEePHOe NporpammHoe
obecneyeHne. Hikakmx AOMNOMHNTENbHbLIX
TpeboBaHWIN NPaBUTENLCTBEHHBIX Y4PEX-
AEHUA, NTOMUMO NPEeAYCMOTPEHHbIX B JTn-
LEH3MOHHOM COrfaLleHNN C KOHEYHbIM
nonb3oBateneM, He NpegycMaTpyBaeTcs,
KpoMme criyyaes, korga TpeboBaHus B OT-
HOLLEHWUMN TaKuUX YCMOBUI, NpaB UnNu nn-
LiEH3UIA NPSIMO YCTaHOBMEHbI NS BCEX MO-
CTaBLLMKOB KOMMEPYECKOro KOMMbHO-
TEPHOro NporpamMmmHoro obecnedyeHnst

B COOTBETCTBUM C NpaBunamm 3akynok
ans dpepepanbHbix Hyxa FAR v JononHe-
Huem K MpaBunam 3akynok Ans Hyxza obo-
poHbl DFARS 1 cneunanbHO oroBopeHb!

B NUCbMEHHOW hopme B ApYrvx pasgenax
JIMLEeH3MOHHOIO cornalleHns ¢ KOHEYHbIM
nonb3osatenemM. Komnanusa Keysight

He HeceT 06513aHHOCTM Mo 0BHOBREHWIO,
VN3MEHEHMIO U MoanduKaunm Tem unm
VHbIM 06pa3om MNporpammHoro obecneye-
HUSA. B OTHOLLEHWUN TEXHUYECKNX AaHHbIX
COrnacHo onpeaeneHuio aToro TepMmHa

B n. 2.101 MNpaeun FAR n B cooTBETCTBUA
¢ nyHkTamu 12.211 1 27.404.2 Npasun FAR,
a Takke ¢ n. 227.7102 Npasun DFARS npa-
BuTenbcTBo CLUA nonyyaet He Gonee yem
OrpaHu4eHHble NpaBa CornacHo onpeaene-
HWIO aTOro TepmuHa B n. 27.401 MNpaswn 3a-
Kynok ans denepanbHbix Hyxa FAR vnu

B N. 227.7103-5 (c) MpaBun 3akynok ans
Hyxa 06opoHbl DFAR, B 3aBucUMOCTH

OT NMPUMEHUMOCTHU K NMIOBBIM TEXHUYECKUM
AaHHbIM.

MapaHTna

MATEPWATIbI B HACTOSILLEM IOKYMEHTE
MPEAOCTABNSIOTCS HA YCIOBUSIX

«KAK ECTb» U MOTYT BbITb M3MEHEHbI

B MOCNEQYIOLMX PEOAKLIUSIX BE3 MPEA-
BAPUTENBHOMO YBELOMIIEHWSA. KPOME
TOrO, B PAMKAX, MAKCUMATBHO OMNY-
CTUMBbIX AEMCTBYIOLLIMM 3AKOHOIA-
TENbCTBOM, KOMMAHMSA KEYSIGHT OTKA-
3bIBAETCS1 OT JIIOBbIX TAPAHTUN —
SBHbIX, UMM NOOPA3YMEBAEMBIX —

B OTHOLIEHWNM HACTOSILLIEFO PYKOBO[-
CTBA 1 COLIEPXXALLMXCSI B HEM CBE[E-
HW, BKIIOYAS, HAPSITY C MPOYMM, MOf-
PA3YMEBAEMbIE FTAPAHTU TOBAPHOIO
KAYECTBA M MPUrOOHOCTU NS UCMOTb-
30BAHUA MO HASHAYEHWIO. KOMMAHWNS
KEYSIGHT HE HECET OTBETCTBEHHOCTM
3A OLLUMEBKM, CITYYAMHBIE UM KOCBEH-
HbIE YBbITKM B CBSA3W C NMPENOCTABIIE-
HWEM, NCTONb3OBAHMEM W PEANMASA-
LIVE HACTOSILLEETO IOKYMEHTA WK KA-
KOM-NNBO COLEPMALLENCS B HEM
NHOOPMALIMM. MPU HATIMUMN MEXKTY
KOMMAHMEWM KEYSIGHT U MOMNb30BATE-
NEM OTESNIbHOMO MMCBMEHHOIO COMA-
WEHWSI, TAPAHTUIHBIE YCITOBUS! KOTO-
POrO B YACTW MPOIYKLIMW, KOTOPAS]
PACCMATPVBAETCS B HACTOSILLEM [IOKY-
MEHTE, MPOTUBOPEYAT MPUBEAEHHBLIM
3[IECh YCIIOBWSIM, MPEVMYLLECTBEH-
HYO CUMY UMEIOT FAPAHTUMHBIE YCNO-
BWSI TAKOTO OTAENbHOMO COMALLIEHUS.

WHopmaums o 6esonacHocTm

MpenynpeauTensHas Haanchb
«BHUMAHWE!» 03Ha4yaeT Hanuume onacHo-
ctn. OHa oBpallaeT BHMMaHWe Ha NopsifoK
1 peXMMbl paboT, a Takke aHanorMyHbIe pe-
rMameHTbl, HeCODMIOAEHME MMM HETOYHOE
cobntoaeHne KOTopbIX MOXET NPUBECTU

K MOBpeXaeHWio 060pyaoBaHus Unu ytpate
BaXXHbIX AaHHbIX. Mpexae Yem NpoaomKUTbL
paboTy B 30He AENCTBUS NpedynpeauTenb-
Hon Hagnucn « BHUMAHWE!», ybeauTtecsb,
YTO yKka3aHHble Ha Hel YCroBUs NOSTHOCTLIO
NOHSATHbI U COBMNIOAEHI.

OCTOPOXHO!

MpepynpeauTensHast HaanNCb
«OCTOPOXHO!» o3Ha4aeT onacHoCTb.
OHa obpallaeT BHUMaH1e Ha Nopsifok 1 pe-
UMbl paboT, a Takke aHasnorMyHble perna-
MEeHTbI, HecobrnoaeHNe U HETOUYHOEe Co-
6roeHne KOTOpbIX MOXET NPUBECTU K NpW-
YWMHEHMIO TENECHbBIX NOBPEXAEHUIA, B TOM
yncne co cMmepTerbHbIM UcxodoMm. Mpexae
4YeM NPOAOIKUTL PaboTy B 30HE AeNCTBUSA
npepynpeauTensHon Hagnuen «OCTO-
POXHO!», ybeanTech, 4To yKka3aHHble

Ha Heii yCroBUSi NOSTHOCTHIO MOHATHbI

1 cobntofeHbl.
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O6HoBNEHUs1 NPorpaMMHOro obecnevyeHuns n NULEH3NN

NomoLb

Komnanusa Keysight neproanyeckm Beinyckaet oGHOBNEHUS NporpaMmHoro obecneve-
HWS oNna NpuBopoB, YToBbI MCMPaBUTL OGHApPYKeHHbIe AedeKTbl U BHEAPUTL YCOBEp-
LUeHCTBOBaHMS. HalT 0GHOBIeHUsI MPOrpaMMHOro 06ecneYeHnst U CBEXYH AOKYMeHTa-
Lo No BalLeMy NpuGopy Bbl CMOXKETE Ha CTpaHuULe NPoayKTa Mo aapecy:

www.keysight.com/find/53210A

YacTtb nporpamMmHoro obecneveHns B 3TomM npnbope N1ueH3npoBaHa Ha yCrnoBuax YHu-
BepcarnbHOn o6LecTBeHHOW NuueH3uu, Bepcun 2 (GPLv2). TekcT NnUUeH3un n MCXoaHbIN
KOA, MOXXHO HaMTK No agpecy:

www.keysight.com/find/GPLV2

B atom yctpoiicTee ucnoneayetcsa Microsoft Windows CE. Keysight HacToaTensHo peko-
MeHAyeT, 4ToObl Ha Bcex kommnbloTepax Ha 6a3e Windows, nogknioyeHHbIX K npubopam

¢ Windows CE, ncnone3oBanocb akTyarnbHoe aHTUBMPYCHOE nporpaMmHoe obecneve-
Hue. bonee nogpobHyto MHOPMaLMIO MOXHO HAWTW Ha CTpaHuLEe ToBapa no agpecy:

www.keysight.com/find/53210A

ToBap noctaenseTcs co cTaHAapTHLIMU YCIOBUSAMM rapaHTum. Takke AOCTYMNHbI AOMOr-
HUTENbHbIE rapaHTUHbIE YCIOBUS, PacLUMPEHHbIE KOHTPaKTbl Ha TEXHUYECKYIO NOoA-
OepXKy, cornatueHns o6 obcnyxvnBaHum ToBapa v CornalleHns 0 NOMOLLM Nornb3oBare-
nam. CespkmTech ¢ Gnvkaniwmm kK BaMm ohrcom npogax n obcnyxmeanuns Keysight
Technologies anst nony4yeHns 4ONOMHUTENBbHOM UHCPOPMaLUK O NOMHON NIUHENKe Npo-
rpamm nogaepxku Keysight Technologies.

CepTndmkauus

KomnaHusa Keysight Technologies noareepxgaeT cooTBETCTBME JAHHOIO U3QENUs Ony-
6GnMKoBaHHbIM TEXHUYECKUM XapaKTepUCTMKaM Ha MOMEHT €ro OTrpy3ku ¢ 3aBoja.
Keysight Technologies HacTosiLmM NoaTBEpPXKAAET NPOCINEXMBAEMYIO CBS3b Kanmbpo-
BOYHbIX M3MepeHuin ¢ obopyaoBaHnem HaumoHanbHOro MHCTUTYTa CTaHAapTOB M TEXHO-
norun CLUA (NIST), Hackonbko 3To A0oNycTMMO KanubpoBoyHo nabopartopuer MHCTU-
TyTa, a Takke ¢ KanmbpoBo4HbIMK nabopaTtopusmmn Apyrmx uneHos MexgyHapogHoun
opraHu3aumm no cTaHgapTusaumm.
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NckntounTternbHble Mepbl BO3MELLEHNA

MEPbLI BOSMELLEHNA, YITIOMAHYTBIE B JAHHOM JOKYMEHTE, ABNAOTCA
NCKIMOYNTENbHBIMU N EOJUHCTBEHHBIMA MEPAMW BO3SMELLIEEHUA KITA-
EHTY. KEYSIGHT TECHNOLOGIES HE HECET OTBETCTBEHHOCTW H 3A KAKVE
NMPAMbIE, KOCBEHHbIE, HAMEPEHHbIE, CITYYANHBIE UM BTOPUYHBLIE
YBEBITKU B CBA3M C KOHTPAKTOM, HAPYLLEHVEM MPABWIT SKCITYATALINA
NN HAPYLLEHVEM OPYTUX S3AKOHOOATEbHbLIX BAS.

OnucaHne orpaHnyYeHns npae

OrpaHuyeHHble npasa npasutenbctea CLUA. MNpaBa Ha nporpammHoe obecneveHne

1 TEXHUYECKME AaHHble, NPeAoCTaBneHHble heaepansHOMY NPaBUTENbCTBY, BKIOYAKOT
TONbKO TE€ NpaBa, KOTopble 06bIMHO NPEAOCTaBNAOTCH KOHEYHBIM Norb3oBaTensM. Hactos-
Lwas obbl4Hasi KOMMepYeCKas NMLEH3MsT Ha MPOorpamMMHoe obecnedeHrne U TEXHUYECKMe
JaHHble NpegocTaBnsieTcst komnaHvein Keysight B cooteeTcTBUMM ¢ [MpaBunamu 3akynok ass
denepanbHbix Hyxa FAR 12.211 (TexHnyeckue aaHHble) n 12.212 (nporpammHoe obecne-
YeHue Ansi KOMMbIOTEPOB), a ANst MUHUCTEPCTBa 060POHBI — B COOTBETCTBUM C lNpaBunamu
3aKynok ans Hyxxg o6opoHbl DFARS 252.227-7015 (TexHMYeckne faHHble — KOMMEpPYeckune
npoaykTbl) 1 DFARS 227.7202-3 (npaBa Ha KOMMep4eckoe nporpammHoe obecnedeHne ans
KOMMBIOTEPOB Y AOKYMEHTaLMIO K NPOrpaMMHOMY 06ecneqeHmio Ans KOMMNbITEPOB).

ToBapHbIEe 3HAKK

Microsoft 1 Windows — 3aperunctpupoBaHHbie B CLUA ToBapHbie 3Hakun kopriopauum
Microsoft.
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MpeaynpexaatoLwmne 3Hakm 6e3onacHoOCTU

CnepyoLme cMMBOIbI, OTOGpaxaemble Ha Npubope 1 B AOKYMEHTaLUuK, yKasbiBatoT
Ha Mepbl NPeOoCTOPOXHOCTU, KOTOPblE HEOGX0AMMO MPUHATL AN obecneyeHns 6e3o-
nacHow aKcniyaTaumm npuéopa.

Mpoume onacHocTi (NoapobHas MHop-
MaLsl NPUBOANTCS B AAHHOM PYKOBO/- Knemma 3asemneHuns kopryca
cTBe 1 0TMeYeHa 3aronoskamu «OCTO- /47 NN LLIaccH

POXHO!» unu «BHUIMAHUE!»)

Kateropus namepeHwuit |, yctaHoBneH-

« » .
lMutaHue B «cnswwem» pexume. Korga Has MK
I BbIKMIOYATENb NUTAHWA HAXOAUTCS .
B PEX/IME CHa, MOZYITb HE NOMHOCTBIO Kareropwus | HE nogknioyaiiTe BXOAbI K CETU Nepe-
MEHHOTO TOKa WInu K LiensiM, nomyyato-

OTKITIOYEH OT CEeTWN NepemMeHHOro Toka.
LWUM NTaHne OT CETU.
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PekomeHaaumm no 6e3onacHoCcTu

OsHaKkoMbLTECh C NpUBEAEHHOM Hke MHopMaLmeii nepes HavanoM paboTbl ¢ NpUGopoMm.

Hwxe onncaHbl obLme Mepbl NPeJoCTOPOXHOCTM, KOTOpble HeobxoaMMo cobnoaaTte

Ha BCeX aTanax aKcnnyaTtaumm, ob6cnyxmBaHusa u pemMoHTa gaHHoro npubopa. Hecobrito-
AeHne faHHbIX Mep NPEAOCTOPOXHOCTM UMW cneumanbHbIX NpeaynpexaeHvn, pasve-
LLeHHbIX B ApYrMX pasfernax HacTosILLEro pyKOBOACTBA, ABNSETCA HapyLUeHUeM HOpM
6e30nacHOCTV NpU NPOEKTUPOBaHWUK, U3rOTOBNEHUM U SKCMyaTauum npubopa no HasHa-
yeHuto. KomnaHusa Keysight Technologies He HeceT H1Kkakow OTBETCTBEHHOCTU B Cryyae
HecobniogeHus nonb3oBaTtenemM aTmx TpeboBaHNi.

Oobwume cBeaeHUs

OkcnnyaTtauust npubopa ¢ HapyLleHnem nopsiaka, ykasaHHoro npeanpusiTMeM-m3roToBu-
Tenem, He gonyckaercsl. OYHKLMOHANbHOCTb 3aluThl NpMbopa MOXET GblTb HapyLUEHa,
€CIn1 OH Ucnonb3ayeTcs ANs Uenei, He yKasaHHbIX B MHCTPYKLMM MO 3KCnyaTaumm.

MNepen BKNOYEHMEM NUTAHUSA

Y6eamntech, 4TO NPUHATLI BCE Mepbl NPefocTopoXHocTU. Obpatute BHUMaHne Ha map-
KMPOBKY Ha BHELLHEN NOBEPXHOCTM Npubopa (nosicHaeTcsa B pasgene «lpeaynpexaato-
Lme 3Hakn 6e30nacHoOCTM).

3asemneHune npubopa

53210A nocTaBnsieTcsi ¢ BUNKOW NUTaHWs 3a3emiieHHoro Tuna. Kopnyc n koxxyx npubopa
OOIMKHbI ObITh 3a3eMreHbl, YTOObI CHU3UTb PUCK MOPAXKEHUS AMEKTPUYECKUM TOKOM.
LUTbIpb 3a3eMneHns AomKkeH ObiTb MPOYHO COEAMHEH C KIEMMOW 3NEKTPUYECKOrO 3a3eM-
neHus (3aLMTHOrO 3a3eMneHns) B posetke nutaHus. Jlioborn obpbiB 3aLMTHOrO (3a3em-
NSOLWEro) NpoBo4a Unu 0TCoeanHeHVe OT 3aLUMTHOrO 3a3eMNSIOLLEro KOHTaKTa rpo3nT
0OMNacHOCTLIO NOMYyYeHUs: yaapa 3NekTPUYECKOro Toka, YTO MOXKET CTaTb NPUYMHOM
cepbes3How TpaBMbl.

I'Ipep,oxpaHMTenM
53210A nocTtaBnsieTcs ¢ BHYTPEHHUM NMHENHBIM NpeaoxpaHuTeneM, Nnoaxoaalnm

ANsi HaMNpshKeHUs1, yka3aHHoro Ha npubope. ATOT NpegoxpaHuTenb HEAOCTYNEH AN
nonb3oBaTens.
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He BbinonHAnNTe paboT BO B3pbIBOONACHOM cpeae

Okcnnyatauus npubopa Npu HanUYMm B BO3OyXe rOpHYMX ra3oB U UcnapeHui
He fornyckaercs.

He BbinonHsanTe paboT psaoM ¢ NEerkoBoCniamMmeHsioWMMnUCcs
XMAOKOCTSIMU

He AonyckaeTcd aKkcnnyartauma an60pa B MPUCYTCTBUWN NNETKOBOCMIaMEHALNXCA Xna-
KOCTEWN unu pagom C KOHTGVIHepaMM C TaKUMU XNOKOCTAMU.

He cHumarTe KpbIwKy npnbopa

CHUMAaTb KPLILLIKM C NpUBopa MOXET TONMbKO KBaNMULMPOBaHHbIA, UMEOLLUIA ONbIT
o6cnyXxuBaHWs cneumanucT, 0CBeOMIIEHHbIN O BO3MOXHbIX onacHocTsX. Beeraa otknio-
YaiiTe kabenb NMMTaHWs U Ntobble BHELLHWE KOHTYPbI Nepes CHATUEM KPbILLKK ¢ npubopa.

He moanduumpynte npmnbop

He npousBoguTe 3ameHy aetanewn npubopa n He Npom3BoauTe B Npubope HeCaHKLNOHU-
poBaHHble n3meHeHns. Ytobbl obecneunTb paboTocnocoBHOCTL 3aLUUTHBIX PYHKLMIA
npubopa, Ans BbINOMHEHUS] TEXHUYECKOro 06CMYXXMBAHUS NN PEMOHTA ero crnegyet
BEPHYTb B odouc npoaax u obcnyxmeaHusi komnaHum Keysight.

B Cny4Yae noepexgeHus

Mpubopbl ¢ 0GHaPYKEeHHBIMU NOBPEXAEHUSIMU U HEUCNPABHOCTAMU AOIKHbI ObiTh
BbIBeZIeHbl U3 3KCMNyaTaumum u obecneyeHbl 3aLLMTol OT HenpeaHaMepeHHoOro cpabarbl-
BaHWs [0 BbINOSHEHUS HEOBXOAVMOrO PEMOHTa KBanMULMPOBaHHBIM CEPBUCHBIM
nepcoHarnom.

OuuncTtka npmbopa
OumnCcTKY BHELLHUX NOBEPXHOCTEN npubopa cnenyeT BbINONHATL Msirkon 6e3sopcoBon,

crerka yBnaxHEHHON TkaHbto. He ncnonb3ayiite MoLWe CpeacTsa unm XMMmyeckue
pacTBopuTEny.
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OCTOPOXHO!

He nopgknioyante BxogHble kaHanbl 53210A k ceTn NnepeMeHHOro Toka Uim K Liensim,
nony4yaoLwmM nuTaHme ot cetu. MNpubop AOoMmKeH NCNOMNb30BaTbCs TONBKO B CUCTEMaXx
kaTeropuu | (M30nMpoBaHHbIX OT ceTen NuTaHus). He ncnonb3oBaTb B cMcTeMax apy-
rnx kateropuii uamepennii MOK (kateropun Il, Il nnm IV). HecobntoneHne atux npe-
OOCTOPOXXHOCTEN MOXET NPUBECTU K NOPAXKEHUIO ANEKTPUYECKMM TOKOM U CEPLE3HBIM
u3n4eCcKMM TpaBmam.

OCTOPOXHO!

Mnb3bl BXoaHbIX pasbemoB BNC coeanHeHbl ¢ kopnycom npubopa. MNposepbte
NONSIPHOCTb CUrHana, Npexae Yem NoaknYvaTh Kakme-nmbo ycTporcTBa K BXOAHbIM
pasbemMam.

MNpepenbl 3aWnThbI

OCTOPOXHO!

BbicokovacTtoTHbIn (350 MIMu) yactotomep Keysight 53210A ocHallaeTcs cneumanbs-
HbIMW KOHTYpaMu Ans 3aWwmThl npubopa oT NOBpPEeXAeHUs], a Takke AN npeaynpexae-
HUSI MOPaXXEHUS 3NEKTPUYECKMM TOKOM, NPU YCIOBMU, YTO HE NPEBbILLEHbI NPeaenbI
3awmThl U NpMBop NpaBuiibHO 3a3emMrieH. YTobbl rapaHTMpoBaTh GesonacHyto akcnnya-
Tauuo npubopa, He NpeBbILWaNTe Npeaenbl 3alWKThl, YKkadaHHble Ha nepeaHe naHenu.

Kawan /

Ot 1 BT o 50 B /”

Mpun paboTe OT akkymynsTopa MakCMMarbHbI U3MEPSEMbIV CUrHasn, nogaBaembli
nonb3oBaTtenemM, MOXeT UMeTb HanpsxeHune + 42 B.

OCTOPOXHO!

B yctponcTee ¢ Onumsimm 201/202 pobaeneH napannenbHein Bxogd KaHana 1

Ha 3agHen naHenu npubopa. CurHanbl Ha LeHTpanbLHOM NpoBoaHuke pasbema BNC
KaXXgow naHenv NpucyTCTBYIOT TakKe M Ha COOTBETCTBYIOLLEM LIEHTParbHOM NPOBO-
AHvke BNC Ha npoTMBOMNONOXHON NaHenu.
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YcTtaHoBKa npubopa

Keysight 53210A paboTaeT B cneayoLwmx guanasoHax HanpsbkeHnst B CETU:

100-240 B, 50-60 'y
100-27 B, 440 I'y,
90 BA, He Gornee

BenTnnauns npubopa ocyliectenseTca Yyepes 60koBbie U 3a4HI00 CTeHkU. He 3aropa-
XVBaNTe 3TN BEHTUMALMOHHbLIE OTBEPCTHUS.

PaboTta ¢ akkyMynsaTopom

Mpu pabote 53210A ot akkymynaTopa (Onuusa 300) HecobrnitogeHne crneayoLmMx npeny-
npexaeHniA MOXeT NMPVBECTU K NOBPEXAEHMI0 Npubopa, MOPaXeHWIo SNeKTPUYECKUM
TOKOM U CEpbe3HbIM TpaBMaM.

0CTOPOXHO! MopakntoynTe NPUGOP K CETU 3a3eMMEHUS BO BpeMS paGoThl OT akkymynsTopa,
YTOGbI CHU3WUTb PUCK NOPAXKEHWUSA IMEKTPUYECKMM TOKOM. JTtoboi 06pbIB Unu oTcoe-

OVHEHWEe OT 3aLUMUTHOTO 3a3eMISIOLLEr0 KOHTaKTa rpo3nT OMACHOCTLIO MOSyYeHus!

yAapa aneKTpM4Yeckoro Toka, YTo MOXET CTaTb NPUYMHON CEPbE3HON TPaBMbI.

anI MUTAHNN OT aKKyMyrnaTopa Kopnyc an60pa MOXEeT HeCTU noTeHunan namepse-
MOro curHana, nogaBaemMoro nofib3oBartenem.

OCTOPOXHO!
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[MepepaboTka NUTUEBBIX aKKyMYyNnAaTOPOB

10

Yactotomep 53210A ocHallaeTcs MMTUEBLIM KHOMOYHBLIM 3NEMEHTOM NuTaHns Ha 3 B.
Keysight pekomeHayeT 3aMeHATb 3TOT aKKyMynATOp €XerogHo, Npyu o4epeaHon Kanm-
6poske npubopa. MNpouedypa 3ameHbl onucaHa B PykoBogacTee no obcnyxnsaHnto
53210A/53220A/53230A.

Onums 300 obecneuvmsaeT paboty 53210A oT nuTueBoro akkymynsitopa Ha 12 B. Co Bpe-
MeHeM 3(pPEKTUBHOCTb 3TOTO aKKyMynsiTopa CHUXKAETCS, MOCKOMbKY 3TOT Noka3aTenb
3aBUCUT OT KONMYECTBA LIMKINOB Pa3psaKu 1 3apsiaku.

Mpu yTunusaumm unm nepepaboTke akkyMyrsiTopa y4uTblBaiTe COOTBETCTBYHIOLLME MECT-
Hble, pervoHarnbsHble Unu degepanbHble TpeboBaHus.

QN
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AnpekTnBa 06 yTmnmnsaunm anekTpn4ecKkoro 1 3rieKTPOHHOro
obopynosaHus (WEEE)

JaHHbIl NpuGop cooTBETCTBYET TPeGOBaHNUSIM K MapkupoBke [UpeKTUBbI Mo yTUnmnsaumm
3MNeKTPUYECKOTO M 3NeKTPOHHOro 06opyaoBaHusi. Takasi MapkMpoBKa Ha YCTPOCTBE 0GO-
3HAYaET, YTO OHO SBIISIETCS ANEKTPUYECKUM UITN 3MEKTPOHHBIM YCTPOUCTBOM, HE NpeaHa-
3HAYEHHbIM A4S YTUNM3aumm ¢ 0GbIYHBIMUW GbITOBBLIMW OTXOAAMU.

KaTteropus nsgenus

[Npooaxa u

CornacHo onpegeneHuam Tunos o6opyaosaHus B MNMpunoxernun 1 Aupektmsbl 06 yTrnu-
3aLMM ANEKTPUYECKOTO 1 aneKTpoHHoro obopyaosanuns (WEEE), gaHHbIi npubop knac-
cmunumpyeTcs Kak «yCTPOWCTBO AN HAbMAeHN U U3MEpPEHUs».

Hwxe npegcraBneHa MapkMpoBKa, NPUKPENseHHas K yCTPOUCTBY.

He Bbl6paCbIBaTb BMECTE C ObITOBbIMM OTXOAaMM.

[ns Bo3BpaTa HeHyxHoro npnbopa obpaTuTech B GrivkanLmn CepBUC-LEHTP KOMNAHUM
Keysight unu nocetute Be6-caiT http://about.keysight.com/en/companyinfo/
environment/takeback.shtml.

TexHu4eckasi nogaepxka

UTobbI cBAI3aTbCA ¢ Keysight no Bonpocam Npofaxu 1 TEXHUYECKON Noaaep»KU, UCMOSb-
3ynTe CCbINKN MO NoaaepXke Ha cnegyowwmx Beb-cantax Keysight:

—  www.keysight.com/find/53210A
(MHdopmaums 06 nsgenumn 1 ero nogaepxka, obHoBNeHNsA nporpamMMHoro obecneye-
HUS 1 JOKYMEeHTaumm)

— www.keysight.com/find/assist
(KOHTaKTHble AaHHbIe ANsi PeMOHTa 1 0BCAYXUBaHWSA MO BCeMy MUPY)
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Keysight 53210A 350 MI'y BY-4actoTomep
PykoBoacTBo Mo akcnnyatauum
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K UCNONMb30BaHUIO
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MpuBeTcTBYeM Bac! B 3TOM pykOBOACTBE MOSb30BATENS COAEPXUTCS MHOpMaLmsa
0 KOHdurypaumm n ncnonb3osaHun Keysight 53210A 350 MMy BY-yactoTomep.

53210A npegctaenset cobon npubop LXI knacca C BeicoToi 2U 1 wnpuHow 1/2.
Beicota 2U v wupuHa 1/2 oTHocaTces Kk comsudeckum pasamepam 53210A oTHOCUTENBHO
pa3MepoB SYelkM CTOWKM NO cTaHAapTy Accouuannm N3rotoBuTenem aNeKTpoHHOro 06o-
pyooBanust (EIA). LXI (cokpawieHune ot «LAN eXtensions for Instrumentation» — «Pac-
wupenus LAN onga npmbopoB») — 3TO CTaHAapT AJ19 KOHTPOIbHO-U3MEPUTENbHbLIX
yCTporcTB, ncnonbaytowmx Ethernet (LAN) B kadecTBe OCHOBHOIO yAaneHHOro UHTep-
denca KOMMyHUKaLMK.

KEYSIGHT

TECHNOLOGIES
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MoaroToBka K NCMOSb30BaHMIO

;
AV KEYSIGHT 53210A ssowu pa

[FF 5%
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5%
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@ L0
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©

PucyHok 1-1

YHuBepcanbHbii YactotoMep/Tanmep 53210A
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[NoaroToBKa K UCMOMNb30BaHWUIO 1

BHewHnn Buag nepegHen n 3agHen naHenemn

PucyHok 1-1 gemoHcTpupyeT nepeHiolo 1 3agHioto naHenu Keysight 53210A 350 My,
BY-yacTtoTtomep.

MNepenHsa naHernb

3aTeHeHHble 06NacTu nepegHen NaHenu SBMATCA KHOMKaMU, 3anycKaloLyMy COOTBET-
cTBytoLme pyHKuuKn. KpaTkoe onmucaHue aTux obnacremn NpuBoAUTCS HUXE.

A. KHonku namepeHun (Measure) — 3necb oTobpaxkaeTcsi MEHIO MPOrpPaMMHbIX KHO-
MoK, B KOTOPOM BbIGUparoTcs yHKUUM 3MepeHuin. PyHKLMA aBTOMaTUYECKOro MacLuTa-
GupoBaHnst obHapyXMBaeT BxogHow curHan (6onee 100 Mu) Ha BxoAHbIX KaHanax 1, 2
Unu 3 n aBTOMaTUYECKN yCTaHaBNMBaET AManasoH 1 NOpor No BXOAHOMY curHany, Heob-
XoaMMble Ans BbINOSIHEHWS BbIOPAHHbIX U3MEPEHUIA. MI3MepeHusi ¢ Cnonb3oBaHNEM
YacToTomepa onuncaHbl B [Mase 3.

B. KHonku npocmoTtpa (View) — 30ecb MOXHO BbibpaTb cnocob oTobpaXkeHus AaHHbIX
n3MepeHun Ha nepegHen naHenu. KoHdurypaums gucnnes onucbiBaeTca Aanee B 3ToN
rnaee. Mpadmkn, MaTemaTnyeckme onepaumm 1 perucTpaums 4aHHbIX ONUCLIBAKOTCS

B [MaBe 6.

B. CucteMHble KHONKMU (System) oTBevaloT 3a HaCTPoOkM Npudopa, B TOM Yncrne

3a YCTaAHOBKY MOMb30BaTENbCKMX HACTPOEK YaCTOTOMEPA, a Takke 3a AOCTYnN K Cryxeob-
HbIM PYHKUMAM 1 BCTPOEHHON crcTeme nomown. [nsa pexvMa nsMepeHnii ¢ Y1crnoBbIM
BBOJOM 3Ha4Y€HUSA KHOMOK MOXHO U3MEHUTb Ha LUndpbl C MOMOLLBIO Knasuwimn «Shifty»

B IEBOM HWXHEM YITYy KnaBuaTtypbl.

I. Knonku kaHanoB (Channel) no3sonsoT BbIGpaTh BXOAHOM KaHan u otobpaxatot
MEHIO MPOrpamMMHbIX KHOMOK, NCMOMNb3yeMoe AN HACTPONKM BXOOAHOIO CUTHaNbHOro
TpakTa. Obpatute BHUMaHwue, 4to Ha PucyHke 1-1 npucytctyet Kanan 3 (Onuumn 106/
115). KoHdurypaums curHanbHoro Tpakta onuceiBaetcs B [Mnase 4.

. KHonku ctpobuposaHus u Tpurrepa (Gate, Trigger) no3sonsiot BeibpaTb MeHI0
NPOrpaMMHbIX KHOMOK CTPOOMPOBAHUS U TPUITEPHBIX AENCTBUIA, KOTOPbIE MCNOMb3YHTCA
Ans ynpasneHus namepexHusimu. CtpobmpoBaHue 1 TpUrrepHble AENCTBUSI ONUCHIBAIOTCS
B [Mase 5.

E. MporpammMHbie KHOMKW NPeACTaBnsAlT COOON MEHI0, B KOTOPOM BbIMOMHAETCH
HacTporika YactoTomepa. 3Ha4yeHWs MYHKTOB MEHIO M NPOrPaMMHbIX KHOMOK 3aBUCAT
OT «YHKUMOHamNbHbIX» KHOMOK, KOTOPbIE ONUCaHbI BhblLLUE.

X. KHonka nuTaHusa n «cnswero» pexnuma BKITHOHaEeT U BbIKIKo4YaeT anI60p, a Takxe
BKITHOYaET U BbIKIO4aeT peXxnm cHa.
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MoaroToBka K NCMOSb30BaHMIO

MuTaHne B «cnswemM» pexume (Npy ero Hanuuum) obecnevynBaeTcsa OT CETU UMK akKymy-
naTtopa (Onumsa 300) n ncnonbayeTtca Ans nogaepXaHusa Temnepatypbl TEpMOCTaTUpO-
BaHHoro kBapuesoro reHepartopa (OCXO) (Onuusa 010). Bonee nogpo6Hyto nHdopma-
LMI0 MOXHO HaWTW «BkroveHne nuTaHys» B 3TOM rnase.

3. MopTt USB nepudepuitHbIX yCTPOMUCTB CMYXUT ANs Nepefayn AaHHbIX U3MepeHni
1 HacTpoek npubopa mexay Yactotomepom n USB-ycTpoicTBoM XpaHeHus. [MNopT

Ha nepegHen naHenu Ucnonb3yeTcs ToMbKo ANns nepegayn nHpopmauun. Mopt USB
Ha 3agHen naHenu ncnonb3yeTcs Ansa ynpasneHusi npubopom (Bxoa/Bbixod). MNepenava
AaHHbIX onucaHa B [Mase 7.

3agHsaa naHenb

3agHssa naHenb 53210A, nokasaHHas Ha PucyHke 1-1, cogepxunt Onumio 201 (napan-
nenbHbIN BXOA Ha 3agHen naHenu) n uHtepderic GPIB. Hnxe npuBoanTca kpaTkoe onu-
CaHve pasbeMOB Ha 3agHew naHenw.

A. MapannenbHble BXxoAbl Ha 3aaHen naHenu — ans Onuwmii 201 1 202 gobaeneH
napannenbHbIv BXxogd Ha 3agHer naHenu. Obpatute BHMMaHue, 4To 3to HE otaenbHbIn
BxoA. CurHanbl Ha LeHTpansHOM npoBogHuke pasbeMa BNC kaxgown naHenu npucyT-
ctBytoT TAKXKE 1 Ha LeHTpanbHOM NpoBOAHKKE NPOTUBOMNONOXHOM NnaHenn. KoHdurypa-
LSt CUTHaNbHOro TpakTa onucbiBaeTcst B [Nase 4.

B. Bxop BHewHero onopHoro curHana (Ext Ref In) — a1o pa3wvem gna npyvema onop-
HOro CWUrHana OT BHELUHEro UCTOYHMKa. [lonycTrMble YacTOTbl BHELLHEro UCTOYHMKA
onopHoro curHana (passeptku) — 1 My, 5 My n 10 M.

Bbixop BHyTpeHHero onopHoro curHana (Int Ref Out) — atoT pasbem nossonser
nonyyYvTb BHYTPEHHMI onopHbI curHan 10 MMy ot retepoamHa yactotomepa. CurHan
retepogmHa nmeet copmy cuHycomabl ¢ 0,5 B(ck3) (npyn 50 Om).

Vicnonb3oBaHme 1 HACTPOMKN ONOPHOro reTepoanHa onncaHel B [Maee 3.

B. Bxopa 1 BbIxop cTpPOGUMpPOBaHUA — 3TO BXOA AN1A BHELLUHUX CUrHanoB cTpobuposa-
HUS 1 8bIX00 NSt NOAaYM BHYTPEHHEro curHana cTpobupoBaHns OT YacToTomepa

Ha gpyrune yctpoincTea. [lononHutenbHas nHpopmaumsa o6 3Tom pasbeme CoaepXUTcs
B pasgene «BkntoyeHne curHanos cTpobupoBaHnsa Ha Bxoge/Bbixode CTpobupoBaHns
BNC» B [maBe 5.

Bxop Tpurrepa (Trig In) — 3710 pasbem, UCnonb3yoLWMNCs ANA Nogavn Ha YacToToMep
BHELLUHero curHana Tpurrepa. TpurrepHble AencTemsA onucaHel B Mase 5.

I. USB u LAN npepctasnstot cobor ctaHaapTHble nopTel Bxoga/seixoga (1/0). KoHndwmry-
paums aTux nopToB u HTepdenca GPIB onncaHa B MMase 2.
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MoarotoBka K UCMOMb30BaHNIO

Oucnnen

Cxema gucrnines 53210A (cm. PucyHok 1-2).

4 I

HacTtpoiikv Bxoga
: (PPOHT Hayana u3MepeHmsi
10% : nopor Tpurrepa
AC :cBsizb No BXxoAy (MOCT. UNW NEPEM . TOK)

1MQ : BxopHoit umneaaHc (1 MOwm, 50 Om) _—  He[leNCTBUTENbHOE OMOPHOE 3HAYEHNE

MHClI/IKaTOPbI COCTOAHNA
RMT: ynanenHas pa6ota (LAN, USB, GPIB)
ExtRef: yactota BHeLWHero onopHoro curHana
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PucyHok 1-2  [ucnnen 53210A
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1 lNoarotoBka K MCNOMNb30BaHUIO

O npubope

B aTom pasgene nepeuncneHsl akceccyapsl, noctaensemble Bmecte ¢ 53210A, coaep-
XUTCA MHopmaLms 06 yCrnoBUsAX OKpyXKatoLLlen cpedbl AN SKCryaTauum n XpaHeHns,
a Takke TpeboBaHMs K anekTponuTaHuo npubopa.

MaTepmanbl, NnocTaBlidemMble B KOMIMIEeKTe

C yactotomepom 53210A B cTaHAapTHOM KOMMMEKTaLUMM NOCTaBNSTCA cneayowme
akceccyapbl:

1 LWHyp nuTaHusa

2 USB-kabenb

3 Keysight KomnakT-guck ¢ naketom 6ubnuoTtek BBoga-sbiBoAa

4 Keysight KomnakT-guck co cnpaBoyHbiMn MaTtepunanamm o 53210A/53220A/53230A
Kpome Toro, Bal npubop MoXeT 6bITb OTNPaBMeH C yCTaHOBMNEHHOW ofHON nnu 6onee
ONUMI, MEPEYNCTIEHHBIX HNXKE.

Ta6bnuua 1-1 Onuwmm yctponctea 53210A

Onums 010: CBepxcraburnbHas pa3BepTka TEPMOCTaTUPOBAHHOMO KBapLEBOro reHepaTopa

Onuws 106: CBUY-Bxop 6 T (kaHan 2)

Onuws 115: CBU4-Bxop 15 [Ty (kaHan 2)

Onuws 201: [lononHuTensHbIi napannensHblil Bxoa (KaHan 1) Ha 3aaHer naHenm

Onuus 202: Onumsi 106/115 Ha nepepHeit naHenu

Onuws 203: Onuws 106/115 Ha 3agHel naHenw

Onums 300: BHYTpeHHWI1 MHTENNeKTyanbHbIit 610K MUTUIA-MOHHOTO aKKyMYNsSTOpa CO BCTPOEH-
HbIM 3apSAHBIM YCTPONCTBOM

Kaxxgas n3 onumn, nepeuncrienHblx B Tabnuue 1-1, gocTynHa nocne nepBoHavanbHOM
nokynku npnbopa. MHCTpyKuun No yCTaHOBKE KaXaon 13 3TUX OMNUMI CoaepxaTtcs
B PykoBogacTtse no obcnyxueanuio 53210A/53220A/53230A (p/n 53220-90010).
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[NoaroToBKa K UCMOMNb30BaHWUIO 1

HeT pykoBoacTte?

B komnnekTe ¢ 53210A npenocTaBnalTCst TPy NeYaTHbIX PyKOBOACTBA:
— Keysight UHcTpykumsa no 6eictpomy obyyeHmio 53210A (p/n 53210-90005)
— Keysight PykosogcTso nonbsosatens 53210A (p/n 53210-90001)

— Keysight PykoBoacTeo no o6cnyxusanmio 53210A/53220A/53230A
(p/n 53220-90010)

53210A, Onuus 0BO (6e3 neyaTHbIXx MaTepuanos) cocTaBnseT 6a3oBbIi KOMMNNEKT AOKY-
MeHTaumu no npubopy. Mpwu 3akase Onuum 0BO BMecTe ¢ npubopom ByayT npegocTtas-
NeHbl TOMbKO MHCTPYKUMSA N0 BbICTPOMY 0BYHEHMIO M KOMMAKT-AUCK CO CrIPaBOYHbIMM
matepuanamm o 53210A/53220A/53230A. Bce pykOBOACTBaA COAEpXKATCS HA KOM-
nakT-gucke. [ns nony4eHns nevatHbIX UHCTPYKUU Keysight cesxuTecs ¢ Bawmm npea-
ctaBuTenem komnaHumn Keysight.

YcnoBusi akcnnyaTauum U XpaHeHu s

Mpu akcnnyaTtaumm yactotomepa 53210A obpaTvTe BHMMaHWE Ha criegytolme napamMe-
TPbl OKPY>KatoLLKX YCMOBUI:

Cpepa: EN61010, cTeneHb 3arpsisHeHMs 2; 3aKpbITblie NOMELLEHNS
Temnepatypa: o1 0°C po +55°C

BnaXHocCTb: ot 5% A0 80% oTHOCUTENbHOI BNaXHOCTM Be3 KoHAeH AL
BbicoTa Haf ypoBHeM Mops: Ao 3000 m

Mpu xpaHeHuu yactoTomepa 53210A obpaTute BHMMaHUE Ha criegyroLine yCroBus:

Temnepartypa: 07-30°C o +70 °C

C OCTOPOXHOCTbLIO NepemMeLLanTe YacTOTOMEpP U3 XOMNOAHbIX YCITOBUI B TENSbIE,
NOCKOIbKY MOXET HabntogaTeest KoHaeHcauus. MNpexae yem Bknoyatb npubop,
ybeauTech, YTO BECb KOHAEHCAT UCMapWIiCs, a YacToToMep Npuobpen yCcTon4mBYyO
Temnepartypy.
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MoaroToBka K NCMOSb30BaHMIO

anekTpuyeckne TpeboaHus

Hwxe npmBoasTcsa TpeboBaHMs K anekTponuTaHuio Ans npubopa 53210A.

UcToYHUK NuTaHuA: KATEroPus | (He nogknoyanTe HanpsiMyto K ceTu nepemeH-
HOro TOKa)
ot 100 go 240 B, 50/60 'y (oT -5% po +10%)
ot 100 go 120 B, 400 'y, (+ 10%)

Motpe6nsiemasn He 6onee 90 BA npu BKMIOYEHHOM NUTaHUM UMK B NpoLecce
MOLLHOCTb: 3apsiAKkM OOMNONMHUTENbHOMO akkymynaTopa; He 6onee 6 BA
Npy OTKIMIOYEHHOM MUTaHUN UMW B «CMALLEM» PeXUMe.

HanpshkeHne n yactoTa NMTaHUs ONpPeaenstoTCa NPY BKITOYEHUN aBTOMATUYECKHN,
M YCTPOWMCTBO He TPeOYET HMKAKOWM HACTPOWKK (3aMeHbl NpefoxpaHuTener unm eelibopa
HanpspKkeHus).

JononHuTtenbHylo MHpopmaumio cmoTpuTe B pasgene «PekomeHngaunm no 6esonac-
HOCTM» B Hayane gaHHoro pykosoacTsa. NonHbi cnncok xapaktepucTuk 53210A
COLEPXKUTCSA B TEXHUYECKUX JaAHHBIX HA KOMMaKT-AMUCKE CO CNpaBOYHbIMU MaTepua-
namu o npubope 53210A/53220A/53230A (p/n 53220-13601), a Takke pasmeLleH
Ha Beb-caliTe no agpecy: www.keysight.com/find/53210A
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MoarotoBka K UCMOMb30BaHNIO

BknoyeHmne nutaHus

1

MoocoeamHUTe LWHYP NUTAHUA U HAXMUTE KHOTKY «Bkn./CoH» Ha nepeaHen naHerm (D).

B xoae BknoyeHus YaCcToTOMEpP BbINONHAET aBTOKaJ'IVI6pOBKy N camMognarHoCTuky,
B TOM 4ucne:

— TpOBepKy NuUTaHus;

TectupoBanue MJNC;

— NpoBepKy NepegHen naHenu;

— NpOBEpPKY M3MepPUTENbHOWN NaHenw;

— TecTUpoBaHWe KaHana 2 (ecnm ecTb);

— TecTtupoBaHue akkymynaTtopa (Onuus 300, ecnu ecTb).

Ecnun 53210A He BKIoYaeTCs Npu HaXkaToM KHOMKe BKIOYEHMs/CHA, NpoBepbTe nogavy

NUTaHMSA NepemMeHHbIM TOKOM K MpuBopy 1 NPOYHOCTL MNOAKIIOYEHUS LIHYPa NUTaHWS.
Ecnu npnbop no-npexHeMy He BKIoYaeTcs, He cribilHa paboTa BeHTunaTopa, unm
avcnnen Ha nepegHen NaHeny OTKIOYEH NPU BKIIOYEHHOM NMUTaHUN, BEPHUTE
yctponcTtso B Keysight ans pemoHTa.

CTaTyC cBeToaMoaHoOro nHankKatopa nnTaHuA
CBeToanoa, pacrnonoXeHHbI Mo KHOMKOM BKNOYEHWs/CHa, ABMSETCA MHAMKATOPOM

COCTOSIHUS BKITHOYEHNSA/BbIKIIOYeHUs/cHa npubopa. PasnnyHble COCTOSIHUSA OnMcaHbl
B Tabnuue Hwxe. CTaTyc «BbIKIMOYEHO» 3aBMUCUT OT Hanuuma OXCO (Onuwms 010).

BY-yactotomep Keysight 53210A — PykoBogcTBO MO aKcnnyataumm
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MoaroToBka K NCMOSb30BaHMIO

Ta6bnuua 1-2 CraTyc 1 UBET CBETOONOAHOIO MHAMKATOpa NUTaHus

Mpubop BbIkNOYEH

Mpubop OCXO u pexum  OCXO u pexum

McTOYHMK nUTaHKA Het OCXO
BKITIOYEH CHa BKITIOYEHbl  CHA BbIKMIOYEHbI

CeTb nepemMeHHoro Toka 3eneHblit SHTapHbIN BbIKI. BbIKI.
Onuus 300, akkymynaTo| . AHTApPHbIA

u Kymynstop 3eneHbli P BbIKII. BbIKI.

(BKrIOYEH) (muraer)

Onuus 300, akkymynaTo|

Y Kymynstop BbIKI. BbIKI. BbIKIT. BbIKI.

(BbIKITHOYEH)

[MnTaHne B «CcnAweM» pexuve

Pexxumbl nutaHmsa yactotomepa 53210A — «BKIHOYEH», «BbIKITFOYEH» U «CNALLNA»
pexum. B «cnsiwwemy pexume, ecnm npubop NoakmioYeH K CETU NUTaHNS, SHepPrusl pacxo-
OyeTcsl Ha nogaepkaHue Temneparypbl ynsTpactabunbHOro TEpMOCTaTMPOBAHHOIO
KBapLeBoro reHepatopa (Onuusa 010).

B «cnawem» pexume akkymynatop (Onumus 300) nogaeTt nMTaHue Ha KBapLEBbIA reHe-
patop, koraa 53210A He NOOKIOYEH K CETU.

VHcopmaumio 0 BKIIOYEHNM U BbIKIIOYEHUN NNTAHUS B «CNSALLEM» PEXUME CM. B pas-
aene «lMTaHne onopHoro retepoamnHa B «cnswemy pexume (Onuusa 010)», B Mase 3.

Mepesarpy3ska no NUTaHWI0 U TOYHOCTb YacToToMepa

Mpu BKMOYEHHOM PEXMME CHA MHOFOKpaTHbIE nepe3arpy3ku No NUTaHuIo (0T CETU UMK
aKKyMyrnsiTopa) He BNUSIIOT Ha CTaHO4APTHBIN Unu ynbTpacTabuneHein reHepatop OCXO.
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[NoaroToBKa K UCMOMNb30BaHWUIO 1

Pabota oT akkymynsitopa

OCTOPOXHO!

Mpun paboTe OT akKymynsTopa MakCMarbHbIA U3MEPSIEMbIV CUrHarn, nogaBae-
MbIA Nonb3oBaTenem, UMeeT HanpsbkeHne + 42 B.

Bo Bpems paBoThl OT akkymynsiTopa kopryc npubopa AormKeH ObiTh 3a3eMIIeH,
YTOGbI CHU3WUTb PUCK MOPaXKEHUS ANEKTPUYECKUM TOKOM. JTloGoi 06pbIB UK OTCo-
eMHEeHWe OT 3aLLMTHOTO 3a3eMJISIOLLErO KOHTAKTa rPO3UT OMacHOCTLIO Nosyye-
HWS yaapa aNeKTPUYEecKoro Toka, YTo MOXET CTaTb NPUYMHON CEPbE3HON TPaBMbI.

an NMNTaHUN OT aKKyMynAaTopa Kopnyc anGOpa MOXET HECTU noTeHunan name-
pAaemMoro curdHana, nogasaemMoro nonb3oBaTtenem.

Store / ‘ 170 ‘ cal / Instr ‘ System |

|
Battery ‘ «—— | Uy ]

1 Recall lCnnfig lAutnCaI 1 Setup 1 Setup |L Option _
R Help

| Battery | Battery
0ff [On Level

-

C ycTaHOBMEHHbIM 1 BKNKOYEeHHbIM akkymynsaTopom Onumm 300 yactotomep 53210A
MOXET A0 Tpex YacoB paboraTtb OT Hero.

OTknioyeHne cetn nepemMeHHOro Toka npu BKIKYEHHOM akKKyMynaTope aBTOMaTU4eCKu
nepeesogunT YaCcToToOMep Ha NMTaHue OT akKyMyndaTopa, He npepbiBasd pa6OTbI. AHanorunu-
HbIM o6paaoM, He 6y,ueT HUKaKNX nomMmex paGOTe npu nepexoae 06paTHO Ha ceTeBoe
nuTaHve, ecriu NUTaHUe OT ceTu GbINo NOAKIMKYEHO A0 OTKITHYEHUA aKKyMynsTopa.

BkrtoveHmne 1 oTKIoYeHne AKKYyMYIATOpa

Mpu ncnonbsosaHuu npubopa ¢ akkymynaropom Onummn 300 B NepBbIn pa3 nocne
MOKYMKKW, UNK B criy4ae ecnv npubop Jonroe BpeMsi He UCNonb30Bascsi, akkymMmynsaTop
Heo6xoAMMO 3apAAUTL nepen ncnons3osaHneM. MNpu HanNMYMU NOAKMIYEHNS K CETU
nUTaHns (He3aBUCKMMO OT TOTO, BKITHOYEH NPMOOP MW BbIKMIOYEH) aKKyMYNSTOPY HY>KHO
YyeTbIpe Yaca, YTobbl 4OCTMYb NOMHOIO 3apsiaa.

Korga npnbop noctynaert ¢ 3aBoga, akkymynsatop Onuum 300 oTknto4eH. YnpasneHve
aKKyMynaTOpOM (BKIOYEHWNE W BbIKITIOYEHWE) BbINONHAETCA KHOMKaMu nepeaHen
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MoaroToBka K NCMOSb30BaHMIO

naHenu, NokasaHHbIMU Ha NpeablayLen CTpaHuLe, v ¢ NCNosib30BaHNEM CrieaytoLLein
KOMaHAbl:

SYSTem:BATTery:ENABIe {OFF|ON}
SYSTem:BATTery:ENABIle? (dbopma 3anpoca)

- ON Bknitoyaet akkymynatop. Off BeikntovaeT akkymynstop. CoctosHue akkymynsatopa
COXPaHSIETCS1 B MOCTOSHHOW NaMSATU U HE MEHSIETCSI MPY OTKMIOYEHUW NMUTaHUS, nocne
nepesarpy3ku (*RST) nnu npeasaputensHom HacTporikm (SYSTem:PREset nnu kHonkom
Preset (MpenBapuTensHas HacTpouka)).

AKKyMyJ'IﬂTOp AOIKeH oCTaBaTbCA BKIMIOYEHHBIM NPU NUTaHUKM YacToToOMepa OT CeTU
nepemMeHHOro Toka. AKKyMyﬂﬂTOp cnenyet BblKNKYaTb, TONbKO eCln npm6op npoaon-
XuUtenbHoe BpeMda He NCNoJb3yeTCA. 3710 MUHUMUN3NPYET CamMopa3pa akkymMmynatopa.

OnpepgeneHune ypoBHs 3apsga akkymynatopa Haxatve nporpaMMHOiM KHOMKY
Battery Level (YpoBeHb 3apsifa akkyMmynsaTopa) unuv otTnpaeka KOMaHabl:

SYSTem:BATTery:LEVel?

NMO3BONSIOT y3HaTb (haKTUYECKUIA YPOBEHDb 3apsiia akkymynsTopa (B NpoueHTax) no cpas-
HeHWto ¢ norHeiM 3apsgom (100%).

AKKYMYNSTOP UCNONb3YEeTCs  Hanuume 1 cocTosiHMe (BKIT. U BbIKIT.) aKKyMyrisi-
Topa oTobpaXkaeTcs MMKTOrpaMMOoN akKyMyrnaTopa B BEpXHEM NPaBoM Yriny Aucnnes
(PucyHok 1-2). Mpu AMCTaHUMOHHOM yNpaBneHMn MOXHO OTNpaBuTb Ha Npubop 3anpoc

0 TOM, NPOVCXOANT NN NUTaHWe OT CETU NePEMEHHOr0 ToKa UMM OT akkymyrnsTopa, C MoMo-
LLbI0 KOMaHAbI:

SYSTem:BATTery:STATus?

KomaHnpa BepHeT 3HaueHue AC, ecnu npubop ncnonb3yeT ceTeBoe NuTaHune, u BATT, ecnu
OH NMTaeTCH OT BHYTPEHHEro akkymynaTopa.

B cnepytolen Tabnuue NnpuBoasTcsa AaHHbIe 0 paboTe oT akkymynsaTopa:

Bpewms pa6oTbl 3 yaca (po +35 °C)

(cranpapT):

Bpewms B pexume cHa 24 yaca (go +35 °C, npu nogaye nutaHus k OCXO0)

(cranpapT):

Bpems 3apsagku 4 yaca 0o 100% emkocTu unu 2 vaca £o 90%

(cranpapr):

[nana3oH Temnepartyp: o1 0 °C po +55 °C (B pexume akcnnyaTaLum) — akkyMynsTop 3apsi-
XaeTcs npu Temnepartype fo +35 °C
01 -10 °C o +60 °C (B pexume xpaHeHus)
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[NoaroToBKa K UCMOMNb30BaHWUIO 1

Ecnu B pexxume paGoThl OT akkyMyrnsiTopa TeMrepaTtypa NpeBbICUT YKasaHHbI pabounit
AvanasoH, akKyMyISiTop OTKITOUUT Npubop B Lensix 6e3onacHocT. YUToGbl BKMIOYUTD
npuGop Nocre Takoro OTKMIOYEHNUs, He0BXOAMMO MoaaTh NUTaHWe OT CETU NePEeMEHHOrOo
TOKa.

MonHbIV cNCOK akkyMynsaTOpoB W Bee cneundmkaumm yctponctea 53210A copepxatcs
B TEXHUYECKUX OaHHbIX HA KOMMNAaKT-ANCKE CO CrnpaBoYHbIMU MaTepuanamm o 53210A/
53220A/53230A (p/n 53220-13601), a Takke Ha Beb-canTe No agpecy:

www.keysight.com/find/53210A

O6cnyxnBaHne akkymynsaropa

Korga akkymynstop Bknto4veH v npubop HE nogknoyveH Kk ceTn nUTaHus nepeMeHHbIM
TOKOM, akKkyMynaTop paspsbkaetcs Ha 30% OT nonHom emkocTy B AeHb. Korga akkymyns-
TOp OTKIKOYEH W HET NOAKMIOYEHMS K CETU MUTaHNSA NePEMEHHbIM TOKOM, akKyMynsTop
paspspkaeTcst Ha 10% OT NOMNHOM eMKOCTU B MecsiLl.

Mpu xpaHeHnn npubopa 6e3 Nogayn NepeMeHHOro Toka He MO3BONAWTE akKyMynATopy
paspspkatbest meHee Yyem A0 10%. YUTo6bl onpeaennTs 4ONYCTMMOE BpeMS XpaHeHus
npubopa 6e3 NoaKNIYEeHUs K CETU NUTaHWA, NOCIe KOTOPOro COXPaHUTCH BO3MOXHOCTb
NOMHOCTbIO 3apsanTb NpMBOP, BOCMONb3yNTECh criegytoLler hopmynoin:

Kon-BO MecsiLieB OTKIoueHNs akkymynstopa * 10% + konnuecTso Hel Brrtoyenms akkymynsiopa * 30 % =90 %

MoNHOCTLIO paspsXKeHHbIV akKKyMynaTop MOXeT noTpeboBaTh 3aMeHbl, €CNW OH He nepe-
3apsikancs ot 6 0o 18 mecsues.

BY-yactotomep Keysight 53210A — PykoBogcTBO MO aKcnnyataumm 33



1

34

MoaroToBka K NCMOSb30BaHMIO

[Monb3oBaHMe BCTPOEHHOW CrpaBOYHON CUCTEMON

o
i
o
3

Highlight the desired topic and press SELECT.

1 View the last message displayed.

2 View remote command error queue.
3 Get HELP on any key.
4 Softkey Conventions and Tips

5 Screen Captures

6 Multiple Frequency Measurements

7 Single-Channel Time Interval Measurement
8 Gated Totalizing

9 Enabling Math Functions

10 Where To Find It

11 Contact Keysight Technical Support.

o

|
0[]

w

About + I Select |

CnpaBoyHasa cuctema npubopa BbI3bIBAETCS HaXaTUEM U yAepXaHWeM KHOMKM Ha nepea-
Hel NaHenu unm NnporpaMmmMmHon kHonku. Haxatue kHonku Help (Momowb) nossonset
BblbGpaTh AONONMHUTENbHBIE Pa3aerbl CpaBkuy, BKIOYas MPUMEPbI U3MEPEHMUI C MOMOLLIbIO
nepegHen naHenu.
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[NoaroToBKa K UCMOMNb30BaHWUIO 1

CnyxebHble dyHKUMM

CnyxebHble YHKLMM NO3BOMNSIOT HAacTpamBaTb yHKLMK NpubBopa, KOCBEHHO OTHOCS-
Lmecs K BbIGOpY pexxmma u3amepeHuit u Hactporikam. Cpeau Takux yHKLWIA:

— KOHdUrypaumsa aucnnes — ynpasrneHne gucnneem n popmaTtupoBaHne YMCoBbIX
[aHHbIX;

— B3aumopgeucTBMUe C Nnosfib3oBaTenieM — Bbl60p A3blKa, 3BYKOBbI€ UHONKATOPbI;

— npouuMe HaCTPOMKU — Bpems/aaTa, TanM-ayT N3MepeHns, pa3sepTka, aBTomaTuye-
cKoe BblpaBHMBaHWe, mogenvposaHue ans cepun 53100, 6esonacHocts NISPOM.

KoHdurypauma gucnnes

C nomoLLbio crnegyroLLmMx KHOMOK M3MEPEHUS MOXHO oTobpaxaTb B YMCITOBOM Unu rpa-
myeckom Buge.

Trend Histngram‘ ‘ ‘ ‘ ‘

1 Chart 1

Mpu ncnonbsoBaHuun yHkUun AutoDigits On (ABTOoMaTnyeckas HacTpomKa pasps-
AOB: BKJ1.) KONMMYECTBO pa3psiAoB, oTobpaxaeMblx Ha AWcnnee, aBTOMaTM4eckn HacTpa-
MBaeTCs B 3aBUCUMOCTM OT BpeMeHun cTpoba. Ecnu ata dyHkums BeikntodeHa (Off), konu-
4YeCTBO pa3psAoB BbIGMPaeTcs MOBOPOTHLIM PErYNSTOPOM UMM YUCIIOBLIMU KHOMKaMu

¢ HaxaTvnem kHonku [Shift]. Bonee nogpobHyo nHdOpMaumio ang cnyyas, Korga ycra-
HoBneH napametp AutoDigits On, cm. pasgen «PaspelueHune n Bpemsi cTpobay,

B [Mase 5.

Ecnu BbiGpaHo rpaduyeckoe otobpaxeHne nsmeperuii (Graph), aaHHble otobpaxa-
10TCA B BMAE rpaduka TpeHaa unv nuHendaTon guarpammel. Mpaduku TpeHaa v nMHen-
yaTon guarpamMmbl onucaHbl B [Mase 6.
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MoaroToBka K NCMOSb30BaHMIO

Yncnosown popmat

dopmaT YNCNOBbIX AAHHbIX (AECATUYHBIA pasgenuTens, pasaenuTens AeCATUYHbIX
rpynn), KOTOPbIN MPUMEHSAETCA Ha rMaBHOM aKpaHe naMepenu (PrucyHok 1-2), yctaHas-
nvMBaeTcs creayoLmMmMmn KHOMKaMu.

Systemn

B

S 170 Cal / | e

tore / ‘ Instr System | Battery

Utility
1 Recall lCnnfig lAutnCaI 1 Setup Il Setup iOptinn 6
1

4

NISPOM

- | Help

0

r
| User l Date / Manage
IlSettings l Time 1 Files

Help Lang| Number l Beeper Display SCPI Lang
| English || Format !Off [On || Options | 532304
I
Decimal Pq| Separator i
|¢ Space
_____ ! l
MNone Space [on

3710T xe bopmaT NPUMEHSETCS K YUCIOBBLIM 3HAYEHNsIM B rpadmkax TpeHaa, nuHenya-
TbIX Avarpammax, NpoBepke npeaenos v T. M.
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[NoaroToBKa K UCMOMNb30BaHWUIO 1

[ecatnyHbii pasgenntenb B kadecTsBe AECATUYHOIO pasdenuTerns Mexay Leron
1 OpOoBHOIM YacTAMM 3HAYEHUS MOXKET MCMONb30BaThCA TodKa (.) unm 3anaTtas (,).

Pasgenutens rpynn paspsgoB  Pasgenutens rpynn paspsgos pasMellaetcs
Mexay KaabiMy TPEMS paspsiAamuy C Kaxkaon CTOPOHbI OT AeCATUYHOIO pasaenurens
(TOYKM MNK 3anATon), YTOGkI YNPOCTUTL 3pUTENbHOE BOCNpUsATE OTOBpaXaemoro 3Hade-
HUsi. BTOT pasfenuTerib MOXeT BbIMMsSAETb CriefytoLM 06pa3om:

None (HeTt) — HeT Hukakoro pasgeneHuns mexay paspsgamm 10.967342515 MIy)
Space (Mpo6en) — npoben Mexay kaxabiMu Tpemst paspsgamu 10.967 342 515 MINu)

On (EcTtb) — 3andatas (,) unu Touka (.) Mexagy KaxgbiMn Tpemsi pa3psgaMum B 3aBUCK-
MOCTM OT TOrO, KaKkoW MCMONnb3yeTcA AeCATUYHbIN pasgenuTens.

MpW NCMOMb30BaHUM TOYKW B Ka4eCTBE AeCATUYHOMO pasaenuTens:
10.967,342,515 MI'y

NPy UCMOMb30BaHNM 3anATON B KA4eCTBe AECATUYHOIO pasaenuTens:
10,967.342.515 MI'y

YnpaBneHue akpaHoMm
YnpasneHue 3KpaHOM BbIMOMHAETCS C MOMOLLbIO KHOMOK, 306paXeHHbIX HUXe.

SKpaH ancnnest MOXeT ObITb BbIKMOYEH A5 NMOBbILEHMWS 3(P(PEKTMBHOCTN N3MEPEHUNA,
a pPexunM XpaHuUTena aKkpaHa MOXXHO UCNonb3oBaTh ANA 3KOHOMUKN SHEPrnn. C uenbto
onTuMunsaunn CHNTbiBaHNA B Pa3fiyHbIX YCIOBUAX OCBELLEHHOCTU APKOCTb 3KpaHa
MOXHO HacTpauBaTb.

Systemn

Preset

3

Store / | 1/0 cal / Instr | System | [Battery * U™ )
1 Recall lCnnfig lAutnCaI 1 Setup 14 Setup i Option )
—===7 b ——- | Help
| o J
I User Date / Mana
ge
| lSettings ll Time 1 Files NISPOM ‘

_____ | }___
r |

Help Lang | Number Beeper | Dizplay CPl Lang
| Engiish || Fermat | off [On ||| Options |} (532304
I

d———— |

¥

Display |SdLiFE] Scrn Swur
0ff [On |f& 0ff [On
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MoaroToBka K NCMOSb30BaHMIO

O6GpaTtnTe BHUMaHWE, YTO HakaTue rnodoN KHOMKM NPy BbIKITHOYEHHOM AMCNEE BKITHO-
YaerT ero cHoea.

CHUMMOK 3KpaHa

Ons OOKYMEHTMPOBaHNA TECTUPOBaHUA yCTpOVICTBa mnn ana y}J,O6CTBa cGopa AaHHbIX
coepXXMMoe 3KpaHa YacToToMepa MOXHO 3adoMKCMpoBaTb U COXPaHUTb.

Hwxe nokasaHbl KHOMKN, C MOMOLLIbHO KOTOPbIX MOXHO caenaTtb CHUMOK 3KpaHa.

Systemn

Store / 150 Cal / Instr System | Battery — vy

1 Recall lCnnfig lAutnCaI 1 Setup Il Setup iOptinn

I
i - | Help
-r——— .

User Date / | Manage
lSettings 1 Time Il Files

o

ol

=1

=
@
o
o
\i

| Action: Browse Path\ | Fnrmat Save |
l apture | ULLI |-bimp [png | Screen |||

CopepXvMmoe CHUMKa — 3TO (DaKTUHECKUA BUA 3KPaHa B KOHKPETHBIN MOMEHT BPEMEHH
HaxkaTusa kHonkm [Utility]. MoxHo BeiGpaTh cbopmat charina bmp (toueyHoe n3obpaxeHue)
unu png (portable network graphics (ToueuHoe nzobpaxeHue)). Pann cHUMKa akpaHa
MOXHO COXpaHWUTb BO BHYTPEHHEN dneLu-naMmaTi unm Ha BHelHee USB-ycTpoincTso.

[ononHutenbHyo nHdopmaumio o BbIbope Katanoros U Co3aaHun MMeH haliyioB MOXHO
Hantn B [MaBse 7.

B3anmopenctBue ¢ nonb3oBatenem

q)yHKLI,VIVI, OnncaHHble B 3TOM pasferie, OTHOCATCA K (*)VISVI‘-IeCKOMy B3anMOOENCTBUIO
nonb3oBaTtend C an6op0M.
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Bbibop si3blka cnpaBku

Store / 170 Cal / Instr System | Battery

MoarotoBka K UCMOMb30BaHNIO

. | !

1 Recall lCnnflg lAutnCaI 1 Setup !l Setup E;Optlnn

— ]

User Date / Manage
:lSettings i Time 1 Files NISPOM ‘
| Help Lang |Numher Beeper Display SCPI Lang
| 4 [English iFnrmat 0ff [On |] Options | 532704

I
}
English French German | Japanese | Korean Chinese
English

npOFpaMMHble COOOLLEHMS, KOHTEKCTHO-3aBMCUMAsi MOMOLLb U apyrmue cnpaBoYHble
TeMbl JOCTYNMHbI HA LWWEeCTU A3blKax. Bbl6paHHbIl7I A3bIK OCTAeTCA aKTUBHbIM, NOKa Bbl

.

Systemn

B

| Uity

®

Help

0

HE CMEHNTE ero C NOMOLLbIO MOKa3aHHOW NoCneoBaTeNlbHOCTM KHOMOK.

O6paTnTe BHUMaHWe, YTO NOANUCH NMPOrPAMMHBIX KHOMOK MEHI0 0ToBpaxatoTcsl TOMbKO
Ha aHrMUINCKOM A3bIKE.

HacTpowka 3BykOBOro curHanuaatopa

S 170 Cal / |

tore / Instr I System | Battery
1 Recall lCnnfig lAutnCaI 1 Setup 1 Setup iOptinn
I_ - _I "
User | Date / Manage
:lSettings l Time || Files NISFOM
———
Help Lang | Number | Beeper Display SCPI Lang
J English || Format | 0if [on uoptions 1 53210A
I

_—— — —

-—

Systemn

B

Utility

®

Help

0

3BYKOBOW CUrHanmM3aTop YactoTomepa coobLlaeT 0 NPorpaMMHON owmnbke npu paborte
Ha nepegHen naHenu UNn Yepes yaaneHHbI nHTepdenc. BoiknioyeHne 3ByKOBOro cur-
Hanu3artopa OTKMYaeT ayAuoonoBeLLeHNe.
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MoaroToBka K NCMOSb30BaHMIO

O6paTnTe BHMMaHMeE, YTO HACTPOWKa 3BYKOBOTO CUrHanmM3aTopa He NPUMEHSIETCA K ayaun-
OoCurHanam npwv HaxkatMm KHOMoOK Ha nepeaHen naHenw.

[Mpo4vne HacTPOnKu

Mpoune HacTPOMKN — 3TO TakMe HACTPOWKM YacToToMepa, KOTopble MPUMEHSIOTCA
KO BCEM M3MepeHUAM npubopa.

[aTa n Bpemsa

System

Store / 1/0 Cal / Instr System | Battery | —— Uity

1 Recall lCnnfig lAutnCaI 1 Setup 1 Setup iOptinn )

0

elp

;

n |
User Date / Manage
lSettings:l Time l Files NISPOM

Month Day Hour Minute
G G G G

HacTpoiikn gatel M BpemMeHu Ansi 4acoB pearnbHOro BpeMeHW yCTaHaBnN1BakoTCs C NOMO-
b0 CrieayoLwmx KoMaHa:

=1

SYSTem:DATE <rog>,<mecaiu>,<aeHb>

SYSTem:DATE? (dbopma 3anpoca)
SYSTem:TIME <4acbI>,<MUHYTbI>,<CEKYHALI>

SYSTem:TIME? (dbopma 3anpoca)
[nana3oH 3Ha4YeHun aatbl N BPEMEHM:

roa: 2000-2099 yacbl: 0-23

mecsu: 1-12 MUHYTbI: 0-59

OeHb: 1-31 cekyHabl: 0-59,999
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[NoaroToBKa K UCMOMNb30BaHWUIO 1

Yacbl peanbHOro BpEMEHU NUTAKTCS OT akKyMyrnsiTopa U COXPaHsItoT AaTy U Bpemsi
npu OTKIIOYEHUN NUTaHKS. 3Ha4YeHWsl AaThl U BpEMEHMW HeMb3s aBTOMAaTUYECKM HacTpo-
UTb UM BOCCTAHOBUTD.

Tanm-ayT nsmepeHus

Talim-ayT n3mepeHusi — 3T0 BPeMS, BblAENsieMoe Ha 3aBepLLEHME KaXKA0ro U3MepeHus.
Ecnu n3amepeHnsi He 3aBepLUAKOTCA 40 UCTEYEHNS BPEMEHU TaliM-ayTa, BO3BpaLLaeTcs
napametp 9.91E37 (310 He 4ncro), a Ha akpaHe NOSIBMAITCA CreayloLme CUMBONbI: - ----- -
OTa nocnenoBaTenbHOCTb NPOJOIMKaETCH ANs CNeayoLLEero oTcHeTa, noka He byaert p,ocmr—
HYTO 3aflaHHOE KOJIMYECTBO KOHTPOMBbHbBIX TOYEK.

YkasaB TariM-ayT, Bbl CMOXETE NPeaoTBpaTUTb HeonpeaeneHHo Aonrue naysbsl npu
olmbkax, He NO3BONSIOLLMX YCMELLHO 3aBEPLUNTb U3MEPEHUSI.

TaliM-ayT Mo ymMon4yaHuio, ycTaHaBNMBaeMbI Ha 3aBofe, COCTaBnsieT 1 cekyHAY.
[Ons nony4eHysi LONONMHUTENBHOW MHGOPMaLMK CM. pa3fen «YcTaHoBKa TaiM-ayTa
nsmepeHus», B Mase 3.

PasBepTka

Onsa namepernit 53210A ucnonb3yeT curHan reHepatopa OrnopHON YacToTbl, KOTOPbIN
TakKe Ha3blBalOT BHYTPEHHUM (UNN BHELLHNM) UCTOYHWKOM OMOPHOro curHana (pas-
BepTku). [JonyCTMMbIV OMOPHbIVA CUTHaN reHepatopa HeobxoanM Ans BbINOMHEHUS
N3MEepPEHUN.

Moppo6Has nHgpopmaLms o BbIGope M HACTPOMKE UCTOYHUKA OMOPHbIX CUrHaNoB npvee-
JeHa B «HacTtpolika reHepaTopa OnopHbIX CUrHanoBy», B [Maee 3.

ABTOMaTU4eECKOE BblpaBHMBaHNE

MoporoBbili ypoBEHb — 3TO YPOBEHb Tpurrepa (Bxo4a), Ha KOTOPOM YaCcTOTOMEP Hayn-
HaeT namepeHus. ABToMaTnyeckoe BblpaBHMBaHUE — 3TO aBTOMaTUyeckas HacTporika
TaKOro NoporoBoro ypoBHS HA OCHOBAHMM MOMNOXMUTENBbHbBIX U OTpULATENbHbIX MUKOB
BXO[HOrO curHana.
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MoaroToBka K NCMOSb30BaHMIO

MwuHumManbHas yacTtoTa, Ha KOTOpOI?I MOXeET NponCcxoanTb aBTOMaTn4eckoe BblpaBHUBA-
Hue, yCTaHaBnMnBaeTCA, Kak NoKa3aHO HUXe.

Store / 170 Cal / Inztr | System Battery | 4 —

1 Recall

1 Config

.LAutnCaI

Optlnn

Test

.LSettlngs

1L Siow

Systemn

=}

i

=1

Uty

el

3HayeHune Slow (MeaneHHas) ycTaHaBnMBaeT MUHMMAIIbHYIO YacTOTy aBTOMaTUYeCKoro
BblpaBHMBaHus 50 Ny 3HayeHmne Fast (bbicTpas) ycTaHaBnNvMBaeT MUHUMATbHYO YacToTy
aBToMaTunyeckoro BbipaBHuBaHus 50 M.

JononHutensHyo HdopMauuio 06 Mcnonb3oBaHUM aBTOMATUYECKOrO BbipaBHUBAHNS
MOXHO HanTu B pasgene «[1oporoBbIi YpOBEHb U YyBCTBUTENBHOCTLY, B [NaBe 4.

Pexunm amynsaummn yactotomepa Keysight cepumn 53100

Systemn

St 170 Cal / |

gl

ore / Instr System | Battery | +—— Ukility
1 Recall .LCnnflg .LAutnCaI 1 Setup ~L Setup || Option
c———- . T T Help
g
Lzer Date / Manage
I*Settings l Time 1 Files NISPOM
—
Help Lang | Number Beeper Dizplay | SCPI Lang
L [English || Fermat | off [On |J Options | | 533704 !
I
53181A ‘ BI2TOA ‘ ‘

Pexxum amynsaummn 53210A pa3peluaet 4acToToMepy Ucnonb3oBaTb Habop komaHg SCPI
Keysight 53181A.
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[NoaroToBKa K UCMOMNb30BaHWUIO 1

Pexxum amynaumm Takke MOXET BKITHHaTbCA crieqyrollen KOMaHaon:

SYSTem:LANGuage "<asbik>"
SYSTem:LANGuage? (dbopma 3anpoca)

3poecb napamerTp 53blk BbIOUpaeT ncnonb3yembii Habop komaHg SCPI. 3HaveHne 53181A
BKIMOYAET pexum amynaumm. 3HadeHne 53210A OTKNoYaeT 3TOT PEXUM.

Ecnu BbiGpaH pexunm coBMecTuMocTu ¢ cepueit 53100, Bce nporpaMMmnpoBaHue npouc-
XOAMUT Yepes yaaneHHbIn nHtepdenc yactotomepa (LAN, USB, GPIB). Aucnnei yacto-
TOoMepa pearvpyeT Ha NosflyYeHHble yaaneHHble KOMaHabl.

B pexxume coBmecTmocTu ¢ npubdopom cepum 53100 HaxkaTue noOoK KHOMKK Ha nepes-
Hel NaHenu Bo3BpaLlaeT YacToToMep B pexum cepun 53200, uto Bynet noaTBepxaeHo
COOTBETCTBYOLUMM COOBLLEHEM. YCTaHOBKA UMM N3MEHEHNE pexuma TpebyioT nepesa-
nycka npubopa. MNpu o6HOBNEHUN NPOLIMBKN NpUGOpa AOMKEH ObITb yCTaHOBINEH
pexum «53210A».

HokymeHTaumsa o Habope komaHp 53181A He npepocTaensieTcs ¢ npuodopom (53210A).
Mbl He pekoMeHayeM Ucnonb3oBaTh cTapblil Habop komaHg SCPI, Ho oH focTyneH ans
cB06OHOrO UCMONb30BaHUS, ECIIN OH HYXXEH KITUEHTY.

3awmTta npubopa

YacTtotomep 53210A mMoxeT ObiTb 3alUMLLEH B COOTBETCTBMM cO cTaHaapTom National
Industrial Security Program Operating Manual (NISPOM) (PykoBoacTBo No NpMMeHeHuo
HaLUMOHANbHOW NporpamMmmbl MPOMbILLIIEHHON 6e30MacHOCTU), KaK ONMUCAHO HUXKE.

System
e P—
Store / 1/0 Cal / Instr I System | Battery | —— | utiity '
l Recall lCnnfig lAutnCaI l Setup 6

|| Setup iOptinn
1
—— v
——— |
User Date / Manage | NiSPOM :
lSettlngs 1 Time 1 Files | :

i

=1
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1 lNoarotoBka K MCNOMNb30BaHUIO

Kak ycTpoeHo 3T0 pykoBOACTBO MONb30BaTeNs

[aHHoe pyKoBOACTBO Nornb3oBaTensi NpefHasHadYeHo st onepaTtopa npubopa, KoTopblii
ynpaensieT UM C NepegHen NaHenu, a Takke Ansi nporpammucta, paboTaroLlero Yyepes
anctaHumoHHbIn nHTepdenc (LAN, USB, GPIB). Moatomy 60MnbLUNMHCTBO pa3genos
COAEPXUT NOCNenoBaTeNbHOCTb AEACTBUIA HA NepeaHer NaHenu 1 ConpoBOXaAAETCA
cooTBeTcTByOWMMY KomaHgamm SCPI. Hanpuwmep:

pling (Impedance| Range Level BW Limit Prohe D — J 2 )

ou
AC DC [[IMQ 500 | BV 50V || Setup | [Off 100k Mone 10:1

Channel [ Setup

BxogHon nmnegaHc yactotomepa 53210A MoxXeT ycTaHaBnuBaTbcs B 3Ha4YeHne 50 Om
unn 1 MOwM ¢ nomoLubio crnefytoLlet KoMaHabl:

INPut[1]:IMPedance {<umneganc>|MINimum|MAXimum| DEFault}
INPut[1]:IMPedance? [{MINimum|MAXimum|DEFault}] (dbopma 3anpoca)

MprBeneHHOE HXKe onucaHne OencTBuin 0O6bIMHO OTHOCUTCS Kak K NnepegHen naHenw,
TaK U K AUCTaHLMOHHOMY MHTepdency.

O6Luas CTpyKTypa MHOpMaLMK B 3TOM PYKOBOACTBE NpeacTaBneHa Ha PucyHke 1-3.
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B sToN raee copgepxutca nHdopmauma o bubnmotekax BBoga-BbIBOAa, ApaviBepax

1 nHTepdencax, KoTopble CNonb3ytTca Ana nporpamMmmpoBaHnsa 53210A B HEKOTOPbIX
cpegax paspaboTku. OTa rnasa BKIOYaeT 3HaKOMCTBO € Beb-mHTepdheiicom Yactotomepa
1 npegocTaensier nHdopmauumo 06 o6HOBNEHNW NpoLumBKY Npubopa.
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2 53210A YcTtaHoBKa nporpaMmMHoOro obecne4vyeHuns n HacTpomrka uHTepdenca

TpeboBaHus kK NporpaMmMHOMY 06ecneYeHunto

Cpegbl, focTynHble Ansa nporpammuposaHnsa 53210A, 3aBUCAT OT YCTAHOBNEHHbIX
6unbnroTtek BBOAa-BbIBOAA M ApaviBepoB. [porpammHoe obecneyeHne NoaAEPKKMN
BBOAa-BbIiBoAa Ana 53210A cogepXuTest Ha KOMNakT-4AMcKe asTomaTmnsaumm

— (Keysight Automation-Ready CD): NakeT 6ubnuorek BBopga-sBbiBoaa Keysight.
Opanseps! IVI-C n IVI-COM ans npubopa MOXHO HaWTu Ha Beb-cainTe no agpecy:
www.keysight.com/find/53210A

Tabnuue 2-1 conepxuT obLine gaHHbIe O cpefax, pekoMeHaaumm no apansepam
BBOJA-BbIBOAA W pacnonoXeHUn 3TUX ApaniBepoB 1 OMONNOTEK HA NPeaoCTaBMNEHHbIX
HOCUTENSX.

Ta6nuua 2-1 53210A Cpegbl pa3paboTku 1 gpavisepsbl

PekomeHpauum no gpaiisepam
BBOAa-BbIBOAA

Untepdeiic Cpepa pa3paboTku

Be6-nHTepdeiic npubopa.

LAN (TlokaneHas > OKHO MHTEpdeiica ANS KOMaHE,

Be6-Opay3ep ¢ nogaepxkon Java™

CeTb) SCPI (mocTyneH Ha caitte www.java.com)
Keysight Connection Expert (MacTep
MOJKMoYEHMS) Bubnmotekn BBoga-BeiBoga (Keysight
LAN, GPIB, USB
 GPIB, US > /IHTepaKTMBHOE OKHO |0 Libraries) Ha komnakT-ayckel!

BBOAa-BbIBOAA

VISA — KomnakT-auck ¢ 6ubnuoTtekamu
BBoga-BbiBofaKeysight 1@

IVI-C — Beb-caiit

VISA-COM — Bubnuoteku

BBOAa-BbIBOAA Keysight[a]
IVI-COM — Beb-caitt

LAN. GPIB. USB Microsoft® Visual Studio®
T > Visual C++

LAN, GPIB, USB Microspft® Visual Studio®
> Visual Basic

. ®\/; L ®

LAN, GPIB, usp  Microsoft Visual Studio™ NET IVI-COM — Be6-caiir
> C#, C++, Visual Basic

LAN, GPIB, USB  Keysight VEE IVI-COM — Beb-cait

53210A opuruHansHbIi apansep
IVI-C — Beb-caiit

LAN, GPIB, USB  National Instruments LabWindows/CVI IVI-C — Beb-cailt

LAN, GPIB, USB  National Instruments LabVIEW™

[a] Mocetute caitt www.keysight.com, 4To6bl noNy4MTH Camyto HOBYIO BEpCUIO NakeTa Brubnmotek
BBOLA-BbIBOAA Keysight.
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53210A YcTtaHoBka nporpammMHoro obecneyeH1s u HacTpomrka nHtepderica 2

Mcnonb3oBaHue Beb-nHTEpPdEca YactoTomepa

Pa6ota c yactotomepom 53210A yepe3 Beb-uHTepdelic TpebyeT Hannuusi Beb-bpay-
3epa c nogaepxkoit Java™, Ho He TpebyeT AONONMHUTENbHBLIX (T. €. yCTaHaBNMBaeMbIX
nonb3oBartenem) 6ubnuotek unu gparisepoB. Be6-nHTepdelic obecneynBaer gocTyn

K Habopy komaHg SCPI yactotomepa.

3T10T pasgen onvcbiBaeT BEG-CTpaHMLbl U OKHa, Yalle BCEro NUCMorb3yeMble NS npo-
rpammupoBaHus 53210A. JononHutenbHasa nHopmaums o yHKUMAX UK cTpaHuuax,
He nonasLuas B 3TO PyKOBOACTBO, COAEPXKUTCHA B paszaenax «omoyb ¢ aTon cTpaHu-
Leny, NpUBA3aHHbIX K KaXaon Beb-cTpaHumue.

MoaknioyeHne YacToToMepa 1 MPOCMOTP FMaBHOTO 3KpaHa

Mopgxntounte yactotomep Kk NK HanpsamMyo nnm Yyepes ceTeBoM KOMMYTaToOp C MOMOLLBHO
cTaHgapTtHoro kabensi LAN.

Mony4yeHune IP-agpeca

Bkrtounte yactotomep 1 oTkponTte Beb-6pay3ep. MNogoxante HECKONbKO CeKyHA, Noka
yacTtotomep nony4uut IP-agpec (4epes npotokon DHCP nnn AUTO IP). IP-agpec MoxHO
npounTaTh Ha NepeaHen NaHeny 4YactoToMepa, Kak Noka3aHo Ha PUCYHKE.

System
utility |
Me=sSi . Ry
| About | + Select ‘ -
| | )
L -2
5 | L
Keysight 53210A IP Address: | 10.116.11.25 :
‘Serial Number: MY50003160 GPIB Addres: 3 _

Firmware: 02.07-1626.4446-1.19-4.16-127-165-35

I
Installed Options:
010 - Ultra-high-stability 0CX0 Timebase
106 - 6GHz Microwave Input. FW Rev: (89.0) CPLD Rev: (5.0)
400 - GPIB Interface
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Beeaute IP-agpec B agpecHon ctpoke 6pay3epa. Ecnu BbibpaH anemeHT «[JononHu-
TenbHasa nHdopmauus...» («Advanced information...»), rnaeHbIN 3kpaH YacToToMepa
OOMKeH BbIrMSAAeTb, Kak Noka3aHo Ha PrcyHke 2-1.

KoHdurypaumsa 6paysepa

B HEKOTOpbIX KOHUIrypaLusax ceTu NpoKcU-cepBep MOXET BriokMpoBaTb JOCTYM K Npu-
6opy nocne Beoga IP-agpeca (Hanpumep, BbiaaBaTb COOOLLEHNE «CTPAHMLA HE MOXET
ObITb OTOOpaxkeHay). B Takon cutyaumm Nnpokcu-cepBep HYXXHO Yepe3 bpay3ep HacTpo-
UTb Tak, YToObl OH He ucnonb3oBarcs Ansi IP-agpecoB B Avana3oHe, KOTOPbIA MOXET
Ha3HavaTbca ansa 53210A.

4 )

KEYSIGHT 53210A e

TECHNOLOGIES  Serial number: MY50003160

Home  Confrol Instrument  Configure LAN @

Connected to 53210A LXI
at IP address 10.116.11.25

[J Enabie front panel identification indicator

Description

Model number 53210A

Serial number MY50003160

Firmware revision 02.07-1626 4446-1.19-4 15-127-155-35
Description Agilent 53210A RF Counter - MY50003160

VISA instrument addresses

WXI-11 LAN protocol TCPIP:A-53210A-03160:inst0:INSTR
GPIB over LAN protocol TCPIP2A-53210A-03160::gpib0,3:INSTR
TCP/IP SOCKET protocol TCPIPA-53210A-031607:5025"SOCKET
USB (USBTMC/488) USB::2391:5895:: MY50003160:0:INSTR
GPIB GPIB: 37INSTR

v More Information

Support | Products | Keysight

PucyHok 2-1 CrapTtoBasi cTpaHuua BeG-nHTepdeinca 53210A
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53210A YcTtaHoBka nporpammMHoro obecneyeH1s u HacTpomrka nHtepderica 2

UToGbl BaM Obino Npolle ynpaensTh B UHTEPHET-Opay3epe HECKOMNbKUMU Npubopamu,
OTKpOKITE OTAENbHYIO ceccuio Gpaysepa Ans Kaxaoro npubopa ¢ BeG-nHTepdericom.

XoTs Ansa ucnonb3oBaHus Beb-nHTepdenca He HyXXHbl 4ONOMHUTENbHbIE BUBNNoTEKN
Mnu apanBepbl, MHTepdenc Takke JOCTYNEH U3 MacTepa nogknoyeHnsa — Keysight
Connection Expert (KCE). JononHutensHo cMm. pasgen «OTkpbiTre Beb-nHTepdeiica
n3 mactepa nogkntodeHun Keysight».

O630p Beb-nHTEPdENCa

[Janee npvBoauTcs BBoAHas MHOpMaLUms o BeG-MHTepdeiice YacToTomepa.

CraptoBas cTpaHuua Yactotomepa (PucyHok 2-1) otobpaxkaeT uHdopmMaumio BBoaa-
BbIBOAA, NMO3BONSAET OonpeaenuTe NOAKIMOYEHHbIN Npubop 1 oTobpaxaeT BKNagKku MeHo
AN gocTyna K AOMOMHUTENbHBIM YHKUMAM YacToTomepa.

[na ngeHTudmrkaumm YactoTomepa cpeay apyrmx npubopos C NOMOLLLIO IMIaBHOIO 3KpaHa
BeO-MHTEephenca KNMKHNTE Ha CCbIrKe:

Turn On Front Panel Identification Indicator (BkntoyeHue niavkartopa naeHTUdun-
KaumMv Ha nepegHen naHenu)

OT0 JencTBME MeHSIET akpaH yactotomepa Ha «LXI Web Identify» (Beb-ungeHtudmka-
uma LXI) go Tex nop, noka nHAMKaTop He ByAET BbIKMIOYEH HaXaTneM Ha

Turn Off Front Panel Identification Indicator (BbikntoyeHue nHankaropa MaeHTU-
dukaumm Ha nepeaHen naHenu)

MporpammMupoBaHue YactoTomepa

Bbibop Ha cTapToBOW CTpaHuLEe BTOPOK cBepxy NukTorpammel — Remote Control (Quc-
TaHUMOHHOE ynpaBrieHne) — OoTKpbIBaeT okHO Interactive 10 (UHTepaKTUBHbIN
BBOZA-BbIBOJ), KOTOPOE NokasaHo Ha PucyHke 2-2. 3 3Toro okHa MOXHO OTnpaBnsTb
Ha npnbop komanabl SCPI.
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[pyrne cTpaHuubl BEO-MHTepderica, KpoOMe CTapTOBOM, MOXHO 3aLLUTUTL NapOSieM.
Mpun noctaBke npnbopa ¢ 3aBofa Naporb He ycTaHoBMNeH. OgHaKo, MOXET NOSIBNSATLCA
OKkHO «BBepguTe naponb» (Enter Password). KnukHUTe Ha AManoroBom okHe, YToObl
NPOAOIKUTb.

Ecnu cTpaHuua 3awyiieHa naponem, a naporb HEU3BECTEH, HAXMUTE Ha NnepeaHein
naxenu [Utility] (MHcTpymeHThI), (/O Config) (KoHdurypaums BBoga-BbiBOAA),
(LAN Reset) (C6poc LAN), utobbl cOpocuTb naporsb.

/ Interactive 10 \

Interactive Commands
Command: |MEAS:FREQ? (@1) w *IDN?

Send Command Read Response Send & Read *RST

—> MELS:FREQ? (@1)
<- +1.00000002427243E+007

View Errors Clear History

N /

PucyHok 2-2 Monb3oBaTenbckuii Beb-nHTepdenc ans komaHg SCPI

Bbl moxeTe oTnpasuTb Ha npubop nobyto komaHay 13 Habopa komang SCPI yactoTo-
mepa. KomaHapl-3anpocsl, cogepxalime 3Hak Bonpoca («?»), BO3BpaLlatoT AaHHble

1 MOryT ObITb OTNpaBneHsbl ¢ nomoLsto dyHkuMn Send & Read (OTnpaBka u YteHue)
nocne Beoaa komaHAabl. KomaHapl, KOTOpble He BO3BpaLLaloT AaHHble, OTNPaBAAoTCS
¢ nomoubto pyHkuun Send Command (OTnpaBuTb KOMaHAy).
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N3meHeHne HacTpoek LAN 1 ncnonb3oBaHue 3awmTbl naponem

Muktorpamma Network Configuration Page (CtpaHuua ceTteBor koHdurypaumm)
obecneunBaeT gocTyn K HacTporkam LAN yactoTomepa 1 NO3BOSSIET YyCTaHOBUTL
naponke Ana npegoTBpaLLeHnss HeaBTOPM30BaAHHOMO 4OCTyNa K BeBG-nHTepdeicy npu-
6opa. Buibepute dyHkumio Modify Configuration (U3meHuTb koHUrypaumio), 4Tobbl
N3MEHNTb N COXPaHWUTb HACTPOWIKW.
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YcTtaHoBka 6ubnuotek BBoga-sbisoga Keysight

54

Bubnuotekn BBoga-BbiBoaa Keysight Bkntoyatot 6mubnmotekm VISA n VISA-COM,

ucnonb3yemble Ans nporpammupoBarmsa 53210A B cpepax paspaboTku Microsoft®
(Tabnuua 2-1). bubnuotekn VISA n VISA-COM no3eonstoT oTnpasnsATb Ha npnbop
KomaHabl u3 Habopa komang SCPI 53210A. Kpome Toro, B 61bnmoTtekn BBoga-BbIBoAa
BxoguT MacTep nogkntoveHmn Keysight (Connection Expert), onucaHHein ganee

B 3TON rnaee.

Bubnunotekn Beoga-BbiBoga Keysight (VISA n VISA-COM) Heob6xoanmMo yCTaHOBUTL
[0 YCTaHOBKM MOObLIX APYrMX ApariBepoB BBoAa-ebiBoga (Hanpumep, IVI-C, IVI-COM).

Bubnnotekn BBoaa-BeiBoAa Keysight n cnyxxebHble nporpammbl 4acTo 06HOBRSATCH
ONsi BKIKOYEHUS! AOMOSNHUTENbHbBIX (OYHKLMIA 1 NOBbLILLEHWUST yA0OGCTBA NCMOMb30BaHNUS.
Ha pucyHkax, cogepxalumxcsl B 3ToW rnaee, NpeacTaBneHa camasi nocneaHsas Bepcusi
6ubnuoTek BBOAa-BbIBOAA, JOCTYNHAsA HA MOMEHT NeYaTy pyKoBoACTBa. Y Bac MOXET
ObITb Apyras Bepcust 6nbnuoTek, HO NPOLECC HACTPOKKM U [obaBneHns NpudopoB

B MHTEpdENC B OCHOBHOM OCTaeTCsi HEM3MEHHbIM.

BubnnoTtekn BBOOA-BbIBOAA MOXHO B3ATb Ha KOMMNaKT-AMCKe aBTomaTu3aumm Keysight
(Automation-Ready) nnu 3arpyautb Ha cTpaHuue «lMporpammHoe obecneveHve ans
TECTMPOBAHUSA 3MEKTPOHUKM 1 namepenuny (Electronic Test & Measurement Software).

http://www.keysight.com

Mepen ycTaHoBKOM 61bNMOTEK BBOAA-BbIBOAA M3yunTe Tabnuuy 2-2, 4tobbl ybeanTses,
YTO XapaKTEPUCTUKMN BaLLErO KOMMNbIOTEPA COOTBETCTBYIOT TpeboBaHUSIM nocreaHewn
Bepcum atoro MO.
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Tabnuua 2-2 CucteMHble TpeboBaHusa onsa naketa 6ubnuotek BBoga-BbiBoga Keysight

OnepauvonHas cuctema  Windows XP (SP 3 unu 6onee no3gHss) e e
32/64-pa3psagHble Bepcun
600 MI'y unm Bbiwwe (TpebyeTcs) 1 Tu, 32 6uta (x86)
n
potieccop 800 My (pexomenayeTcs) 11Ty, 64 6ura (x64)
[loCTyNHas NaMATS He menee 256 Mb He menee 1TH
y 1B nnm Gonee (pekomeHayetcs)
1,5Tb 1,5Tb
- 1TB pexomeHnpgyetcs ans Microsoft NET - 1TB pexomenayetca ans Microsoft NET
S::i‘;‘::“ mecro Framework 2.0 SP2 Framework 2.0 SP1
— 65 MB ans naketa 6ubnuotek Beoga-ebiBoga |— 65 MB ans naketa 6ubnuotek BBoAa-BbIBOAA
Keysight Keysight
Cynep VGA (800x600) c 256 usetammn 1 Gonee | Mopaepxka rpacuky DirectX 9 co 128 Mb
Bupgeo rpacpuyeckoi namsTi (pekoMeHayeTcs)
(NMoppepxusaetcs rpacouka cynep VGA).
Microsoft Internet Explorer 6.0 unv 6onee no3g- | Microsoft Internet Explorer 7 nnu 6onee nosaHeit
Be6-6pay3ep o
Hell Bepcuu BEpCUM
lMpumeyanme: B cuny cneuymdukm npoLecca yctaHoBku Ans paboTsl M0 moxeT TpeboBaThCs MeHbLLE NamATH,
4eM Ans YyCTaHOBKM.

3arpyska nporpammMmHoro obecneyeHuns

3akpoviTe Bce NpUNoXeHus Ha Ballem KomnbloTepe. BcTaBbTe B AMCKOBOL, KOMMNAKT-ANCK
asTomaTusaumm Keysight. Mpu Bcex 3anpocax cMcteMbl CrneaynTe NHCTPYKUMAM, YTOObI
BbINOSNHUTL 06bI4YHYH0 yCTaHOBKY. MoaTBepAUTe BCe AUPEKTOPUMN MO YMOMYaHUIO,
KOTOpble 3anpallMBaloTCH.

Ecnu yctaHoBka 61MbnunoTtek BBoAa-BbIBO4A HE HAYMHAETCS aBTOMAaTU4eCKn, Bblibepute
Start (Myck) > Run (3anycTtuTtk) B ctTaptoBoM MeHio Windows n Habepute
<drive>:\autorun\auto.exe, rae <drive> yka3blBaeT Ha KOMMNaKT-gUCK.

Ecnun Ha Bawem komnbloTepe yctaHosneHa sepcus VISA (Virtual Instrument Software
Architecture) gpyroro nocrasLuyka, NPOAOMKXMTE YCTaHOBKY 61bnnoTek BBoaa-BbIBOAA
Keysight yctaHoskon Keysight VISA B napannensHom pexume (side-by-side). Bonee
nogpobHasi uHdopMaums o pabote pexuma side-by-side cogepxutcs B pasgene
nomoLuy naketa 6ubnuotek BBoAa-BbIBOAA (AOCTYNHOM NOCHE 3aBepLUEHNs yCTaHOBKM)
B cTaTbe «CoBMeCTHOe ucnonb3oBaHue npodykToB Keysight n Apyrnx nocTasLLMKOBY.
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Mocne ycrtaHoBku 6MGNMOTEK BBOAA-BLIBOAA 3aKpOWTE MacTep yCcTaHoBkW. Ecnu npume-
HMMO, NPOJOIKNTE YCTAHOBKY ApariBepa npnbopa, kak onncaHo Huxe. B npotuBHom
cny4vae nepengute B pasgen «JobasneHve npubopos B uHtepdenc NK» B aTon rmase.

YctaHoBKa gpanBepoB npubopa

[panBepbl B3aMmo3amMeHseMOro BUpTyanbsHoro nHctpymenTa (V1) (ecnv npumeHumo)
mcnone3aytotes ana nporpammunpoBanma 53210A ¢ Keysight VEE, B cpegax pa3paboTku

National Instruments® LabVIEW™ unu Microsoft®.

YcTaHoBWTE Noaxoasiiui paneep Ans cpenbl pa3paboTku, KOTOPYH Bbl UCMONb3yeTe
(Tabnuua 2-1). MNoaTBepAUTE BCe AUPEKTOPUM MO YMOMNYaHUIo, KOTOpbIe 3anpatiu-
BaroTCA NpU ycTtaHoBKe. Tun yctaHoBKU «O6bIYHbINY (Typical) nogxoauT ansa
6onbLlINHCTBA NoNb3oBaTenemn.

Mpu yctaHoBKe 6nbnmoTek BBoAa-BbiBoaa Keysight yctaHaBnuBaoTca 1 cOBMECTHO
MCMOMb3yeMble KOMMOHEHTbI B3auMo3aMeHAeMOoro BUpTyanbHOro MHctpymeHrTa (IVI).
CoBMeCTHO ncnonb3yemble KOMMOHeHTHI [V TpebytoTca Ao Havana ycTaHOBKM
apansepos VI (Hanpumep, IVI-COM, IVI-C).

56

Ho6asneHne npnbopos B nHTepgenc MK

B npouecce yctaHoBku 61bnuotek BBoaa-BbiBoga Keysight HacTpaunsatoTcst UHTEpP-
dpelicbl BBoga-BbiBoga (LAN, USB, GPIB), obHapyxeHHble Ha MK. B atom pasgene
COAEPXUTCA MHpopMaLmMs 0 nporpaMMHOM cnocobe gobaeneHuns 53210A k nHtepden-
caM, UCronb3yLWMM MacTep nogknoveHns 6ubnuotek BBoga-BbiBoga Keysight
(Connection Expert).

Honyckaetcs ogHoBpemMeHHoe noaknodeHne LAN/USB/GPIB k npubopy.

Ha pucyHkax, cogepxalimxcsl B 3Toi rmaee, NpeAcTaBneHa camasi nocnegHss Bepcusi
6ubnuoTtek BBOAA-BbIBOAA, AOCTYMNHAsS HA MOMEHT neYaTi pykoBoACTBa. Y Bac MOXET
6bITb Apyras Bepcust 6ubnmoTek, HO NPOLIECC HACTPOVKKU U fobaBneHus npubopos

B OCHOBHOM OCTaeTCsl HEU3MEHHbIM.
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HacTpowka yoaneHHoro nHtepdeinca

B cnepytowwimx pasgenax onvcbiBaeTcs HacTporika nHtepdencos LAN, USB n GPIB
Yepes nepeaHio naHens. VIHTepdeichl Takke MOryT HacTpanBaTbCsl MPOrpamMMHbIM
crnocoboM ¢ NoMoLLbI0 KOMaH, «HacTpolika yaaneHHoro nHtepdeiica» B nogcucteme
SCPI SYSTem. OT1a nogcuctemMa, a Takke onmcaHus Bcex komaHg SCPI onvcbiBaeTces

B pa3gene «CnpaBOYHUK MO NPOrpaMMUPOBAHMIO» Ha KOMMAKT-AMNCKE CO CNpaBOYHbIMU
MaTepuanamu o npoaykre 53210A/53220A/53230A.

Hactpoiika nntepgenca LAN

Ecnu yactotomep nogkntoyeH k uHtepdency LAN, IP-agpec MOXHO y3HaTb C MOMOLLbIO
nepegHen NnaHenu, Kak NokasaHo Huxe.

[ JOION:

utility

el "
|  About | + Select H -—

|
= |
Keysight 53210A IP Address: | 10.116.11.25 :
‘Serial Number: MY50003160 GPIB Addres: 3 _
Firmware: 02.07-1626.4446-1.19-4.16-127-165-35

I
Installed Options:
010 - Ultra-high-stability 0CX0 Timebase
106 - 6GHz Microwave Input. FW Rev: (89.0) CPLD Rev: (5.0)
400 - GPIB Interface

Korga IP-agpec 6yaeT ussecTeH, 3anycTute MacTtep NOAKMHOYEHUA, KITMKHYB Ha MUKTO-
rpamme «YnpaeneHue BBogoM-BbiBogom» (Keysight 10 Control) u BbiGpaB nyHKT
«Mactep nogknioueHuin» (Keysight Connection Expert) Bo BcnnbiBatoLeM MeH!Ho,

Kak nokasaHo Ha PucyHke 2-3.
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/ A 0 4m ¥ i) ENG \

P> Connection Expert
Mpwn HaxaTumn Utilities >
Ha 3HA4YO0K OTKpbiBaeTcA VISA Options .
BCnnbiBakouWwee MeHI D .
ccumentation »

Exit Keysight 10 Control

\ About Keysight 10 Libraries Suite j

PucyHok 2-3 3anyck macTtepa nogknoveHun Keysight

Mownck pacnonoxeHusa npnbopos

Mactep nogknioveHut Keysight oTkpbIBaeT CTapTOBbIN 3KpaH N OKHO, NOXOXee Ha Nnoka-
3aHHoe Ha PucyHke 2-4. HTepdenchbl KoMnbloTepa, HACTPOEHHbIE B XO4e YCTaHOBKM,
oTobpaxatoTcsi B neBom cTonbue (naHenb npoBogHuka Explorer), a cBoncTea HacTpo-
€HHOro uHTepderica — B Npasom ctonbue (naHens ceoncTe Properties).

YT1o6bl HaTK ceTb Ans YacTtotomepa, knukHuTe +Add un BbibepuTte LAN Instrument
(Mpun6op LAN), pacrnonoxeHHbI Ha NaHeNu MHCTPYMEHTOB MacTepa NOAKII0YEHWIA.
Mocne Bbioopa LAN Instrument mactep nogkmno4YeHUn BbINOMHAET aBTOMaTUYECKUiA
nouck (Auto Find) Bcex npnbopos B TON e NOACETU, B KOTOPOW HAXOAUTCH KOMMbLIOTEP.

Bbibepute yactoTomep 13 cnvcka u knukHuTe «OK». KoMMyHMKaUMOHHbIE KaHarnbl

K npubopam npoBepeHbl, NpMbopbl A06aBMNeHb! K HACTpanBaeMomy UHTEPAENCY.
Mpwn6opsbl, fobaBneHHbIe k LAN Takum cnocobom, BNocrneacTBMM NPpOrpamMmmMupyroTes
¢ nomoLbto npotokona VXI-11.
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4 )

| B keysight Connection Expert 2017 L 3 e o
| Instroments PXIfAXTe Chassis
|My Instruments +Add & 3= Y Detalls for Keysight 532104
| LAN Instrument — G ™
. LAN (TCPIPD} & E; @ = E @1
- Serial instrument on ASRLE == x 5 an W
—-@ GPIB instrument it Remove  Interactive 10 Monitor Command Benchiviee  Weh LT
532104, Keysi (4]
10.116.11.25 LAN interface

Remote serial instrument g Keeysight -

LSS {USE0) Remote GPIE Interface = r—cte)
Remote USH Interface A3dL0A m 4
V& TREtrLmants Fou Seral Number: MYS0003160

Firmware Version:  02.07-1626.4446-1.19-4.15-127-155-35
‘Web Information:  Product Page

Connection Strings

VISA Address ABases 5101 Address
} O| TCPIPO::10.116.11, 254 inst0::INSTR 2| 1anT10,116.11.25]inst0
Instaflod Drvers | 3 Updaty

Aemote 10 Sercar Off  32-Bir Kaysight VIEA is Primary  Version: 18.0.32309.2

\ )

PucyHok 2-4  OkHo uHTepdenca mactepa nogknodeHun Keysight

Vicnonb3oBaHme NPOTOKONa COKETOB  [1si MOBbILIEHUS MPOU3BOANTENBHOCTM
npubopbl, fo6aBNeHHbIe K KoHdUrypaumm LAN, MoryT Takke Mcnonb3oBaTb NPOTOKON
COKeTOB. [1n1s ucnonb3oBaHus atoro nogkntoyderus Boibepute LAN Instrument

(Mpn6op LAN) B +Add meHo (PucyHok 2-4). MNocne aTtoro BeibepuTe Bknagky «Beectu
agpec» (Enter Address). B atom okHe BBeaute ums xocta munu IP-agpec npubopa

n B pasgerne Set Protocol (HacTtpoika npoTokona) Bbibepute Socket (CokeTbl)
(PvcyHok 2-5). O6paTuTe BHMMaHWe, 4TO Npubop MOXET UMETL B CBOEN KOHMUrypaumm
noakntoveHusa VXI-11 n coketbl (PrcyHok 2-4).
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-

Add a LAN device %

Select from List Enter Address
Set LAN Address:

Hostname or IP Address: K-53210A-03160

TCPIP Interface 1D: TCPIPO =

Set Protocol:

® Instrument (V¥I-11) Remote Name: inst0
Hislip Remote Name: hislip0
Socket Port Number: 5025

Verify Connection:

+ | Allow *IDN Query

Test This VISA Address

View Web Page:

Instrument Web Interface...

oK Cancel

)

PucyHok 2-5 [oGaBneHne cokeTa Ansi NOAKNIYEHUS

06 IP-agpecax 1 nmeHax XOCTOB

MpoTokon anHamuyeckomn koHdurypauum yana (DHCP) n asTomaTtnyeckuin IP BkrtoYeHb!
Ha 53210A npu nocTtaBke ¢ 3aBoga Keysight. 310 no3sonsiet npubopy aBTomaTmyecku
nony4yatb agpec B cetu. Ecnn B ceTn ectb cepeep DHCP, oH Ha3HauuT agpec npubopy.

Ecnu B cetn HeT cepBepa DHCP, 53210A aBTomaTnyeckn onpeaenvT agpec, KOTopbIi
OyneT ucnonb3oBatb. Agpec Oyaet HaxoauTbCAa B AnanasoHe ot 169.254.1.1
0o 169.254.255.255.
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MmeHa xocToB

System

w

0rE0

Store / 1/0 Cal / Instr System | Battery
| Recall |‘lCnnf|g |lAutnCaI | Setup || Setup || Option ‘ ¢ 5 ]

r———= Help
LAN || LAN LAN USRE GPIB Y
0ff [On | lSettlngs Reset lSettlngs lSettlngs
————— Shift
I_ e | +
| Modify || LAN
lSettlnus [LSer\nces

Set to
Defaults
Manual Host Service
DHCP [ERLEILE G‘mDNS

53210A nmeeT nMsa xocTta no ymonyaHuio. dopmaT UMeHU XOocTa Takou:

A-53210A-nnnnn,
rae «nnnnn» — 3TO NOcneaHune NATb PaspsaoB CepUMHOro Homepa npubopa.

Mmsa xocTa npnbopa coobLiaeTcs MacTepoOM NOAKIIOYEHUIA CETEBLIM CEpBEPaM, KOTO-
pble nogaepxmearoT AuHamumyeckyto cnyx6y gomeHHbIx umeH (DDNS). CeTeBbiM cepBe-
pam, KoTopble He noagaepxueatoT guHamuyeckmn DNS, coobluaetcsa Tonbko IP-agpec.

Appecauunsi npubopa  Mpu nporpamMmmmpoBaHun aocTtyn k 53210A BbINonHaeTCS
no agpecHon cTpoke, koTopas cogepxuT IP-agpec:

TCPIP0::169.254.2.30::inst0::INSTR (VXI-11)
TCPIP0::169.254.2.30::5025::SOCKET (cokeTbl)

UM UMsa xocTa:
TCPIP0::A-53210A-00050 keysight.com::inst0::INSTR
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OTknoueHne uHtepderica LAN

YT06bI OTKNIoUNTL MHTEpderic LAN, Ha nepegHer nanenu BoibepuTe I/O Config (KoH-
cdurypaumsa Beoga-BbiBoaa), a 3atem LAN Off (Otkntountb LAN) 1 nepesarpysute
npubop no nuTaHuto. OTKNIOYEHHbIN MHTEPdENC Henb3si HACTPOUTE C MOMOLLbIO
mMacTepa NnogKMioYeHNN.

OTkpbITHE BEO-MHTEPENCA M3 MacTepa noaknodeHun Keysight

WHtepdeinc LAN aBnaeTcs egMHCTBEHHBIM MHTEPMENCOM BBOAA-BbIBOAA, Yepes KOTo-
PbI MOXHO MOMNYYNTb JOCTYN K NONb30BaTeNbCKOMy BeG-nHTepdency YacToTomepa.

[nsi oTKPbITMA NONbL30BaTENLCKOrO BEG-MHTEPdENCa KNMKHNTE @ B rpynne nukTo-
rpamMm B BEpXHEN Yactu akpaHa. B 6paysepe oTkpoeTcsa Beb-cTpaHuua.

Hactpoiika nutepdgerica USB

53210A nopaepxuvBaeT BblCOKOcKopocTHoe nogkntodeHne USB 2.0. MNMogkntoveHne k npu-
60py BbINonHseTcs Yepe3 USB-pasbem Tuna B, pacnonoXeHHbIi Ha 3agHer naHenm
npuobopa.

Mpwn nepsom noaxntodeHnn 53210A k MK yepes USB-kabenb MoXeT 3anycTuTbCcs Mactep
HacTporkm obopynoBaHust Ha MK, KOTOpbIV NPeanoXuT yCTaHOBUTbL NPOrpamMMHOE
obecnedveHne ans npubopa. Ona USB-nHTepderica He npegycMoTpeHo Hukakoro MO
Onsi yCTaHOBKU, Kpome B1bnunoTek, coaepXaLlmxcs Ha KOMMNaKT-AMCKe aBToMaTnsaumm
(Keysight Automation-Ready), koTopbili nocTaBnsieTcs Bmecte ¢ npudopom 53210A.
MpopomkarnTe npoLecc Yepes NpunoxeHue «mactepa» 6e3 noucka MO v nogTBEpaUTE
BCE BapuaHTbl MO YMOMYaHKH0.

Ho6aeneHne npnbopos B koHUrypaumto USB

Coepnunu 53210A u MK kabenem USB, 3anyctute mactep nogkntodeHmn Keysight
(PvicyHok 2-4), ecnu oH eLle He oTKpbIT. MK gomkeH 06HapyXunTb NpUcyTCTBME
USB-ycTtpoiicTsa. Npn Heob6xoamMmMocTu KNMKHUTE NpaBor kHonkol Ha USB-uHTepdelice
(USBO), a 3aTtem BblbepuTe Rescan this Interface (loBTOpHOE CkaHMpOBaHMe 3TOrO
uHTepdenca).

MacTep nogknoyeHn nonbITaeTca yCTaHOBUTL KaHan cBsa3u ¢ npubopom. Ecnin
3To emy ygacTcs, npubop 6yaet gobasneH B cnucok HacTpoeHHbix USB npubopos
(PucyHok 2-4). USB-agpec MOXHO npovnTaTh Ha nepegHen naHenu, Kak nokasaHo
HUXe.
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System

B

ivo | cals

Store / Instr System Battery | +——0 ( Utility
1 Recall | lConfig |lAutoCaI I Setup I Setup I Option :

¢

[

| Help '
F——=——1 i
LAN LAN LAN USB GPIB
0ff [On lSettings Reszet lSettings Settings
_____ +-

| usB_ | show
| Off m U3E Id

AnpecHas ctpoka USB

Mpu nporpammuposaHnn 53210A yepes USB ero USB-agpec Bknioyaetcs B agpecHyto
CTPOKY B criefytowemM Buae:

USB0::2391::1287::0123456789::0::INSTR

[nsa ynpolleHusa agpecauumn B npoLecce NporpaMMMpoOBaHNs MOXET ObITb Ha3Ha4YeH
nceeaoHum VISA, koTopbii OygeT ncnonb3oBaTbCcs BMECTO MOMHOro agpeca. [ns HasHa-
YeHus nNceBOoHMMA ANs MacTepa NoAKMoYEeHUIN KIMKHUTE OBaribHYO KHOMKY |...|. 970
Jewncteue oTkpbiBaeT avarnorosoe okHo Edit Alias (PegakTupoBaHue nceBaoHUMA).

KnukHute 4+ add . Beeaute nceBgoHum u Beibepute OK (PricyHok 2-6).
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4 )

Edit Alias x
+ add

53210ACounter | Edit existing VISA Alias

Alias Name:

53210ACounter

VISA Address:

USBO0::0x0957::0x1707::MY50003160::0::INSTR

oK Cancel

. )

PucyHok 2-6  Hactpovika ncesgoHuma VISA gnsa agpecHon ctpokn USB

OTknoyveHne nHtTepperica USB

WHTepdenc USB MoxeT BbiTb OTKIHOYEH C NepeaHen naHenu Beibopom 1/O Config (KoH-
curypauus BBoaa-BbiBoga), 3atem USB Settings (Hactpoiku USB), a 3atem USB
Off (Bbikntountb USB). Mpu BbiknNtodeHnn u BknoveHnn nHtepdenca USB Bbl AOMmKHBI
BbIMOMHWUTL Nepesarpy3ky Mo NUTaHUI, YTOObl U3MEHEHNS BCTYNUMKN B cuny. OTKIIOYEH-
HbI MHTEPENC HEeNb3s HAaCTPOUTL C NMOMOLLBIO MacTepa NoAKMYEHUN.

Mcnonb3oBaHne USB-nHTepdenca ¢ MHTEpaKTUBHbIM BBOAOM-BLIBOAOM
Monb3oBaTenbckuii BeO-nHTEpdenc npndopa HegocTyneH Yepes USB-nHTepdeiic.

BMmecTo Hero Ansi nporpaMMUpOBaHUSl MOXHO MCMONb30BaTh CryXebHyo nporpammy
macTtepa nogkrnodeHnin «HTepakTUBHbIN BBOA-BbIBOA» (CM. «/cronb3oBaHve HTepak-
TVBHOMO BBOAA-BLIBOAAY).
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HacTtpowka nHtepgerica GPIB

[anee npeagnonaraetcsi, YTo Ha BalleM koMnbtoTepe ecTb kapta GPIB nnn nitepdeiic
USB/GPIB.

MporpammHbIz focTyn kK 53210A Takke Bo3MoxeH vepes uHtepdenc GPIB. Kabenu
GPIB nogkntoyatoTcs no Tonornornm «3eesfay (Bce kabenu nogknoyaoTcs HanpsiMyo
K KOMMbIOTEPY) UMK «NTMHENHO» (NpMbBop K npubopy).

[obGasneHne npnbopos B KoHurypaumo GPIB

YT06bI fO6aBKTL Npnbopkl B GPIB-nHTepdenc, knukHnte +Add n Bbibepute GPIB
Instrument (Mpu6op GPIB) Ha naHenu MHCTPYMEHTOB MacTepa NOAKIOYEHUIA
(PvicyHok 2-4). B nosiBuBwemcsi okHe Add a GPIB Instrument (Jo6aButb npnbop
GPIB) (PucyHok 2-7) Bbibepute GPIB-agpec YactoToMepa (MpuMeYaHue: yCTaHOBNEH-
HbIA Ha 3aBoAe agpec = 3) u HaxmuTe OK.

MacTep nogknoyeHnin NonbITaeTcs YCTaHOBUTL kaHan cBA3u ¢ npubopom. Ecnun Ha yka-
3aHHOM afpece ecTb YacToToMep, oH ByaeT fobaBreH B CNMCOK CKOHADUIYPUPOBaHHbIX
npunbopoe GPIB.
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4 )

Add a GPIB instrument x

Specify Connection Addresses:

GPIB Interface ID: GPIBO =
Primary Address: 3 -
Secondary Address: (None) -

Configure GPIB Properties:

+ | Auto-Identify This Instrument

Verify Connection:

Test Connection

0K Cancel

N

-

PucyHok 2-7 Bbibop agpeca GPIB

GPIB-agpec 4yactoToMepa MOXHO y3HaTb C MOMOLLIbIO NepeaHert NaHenn, Kak nokasaHo
HUXe.

System

B

Store / 1/0 Cal / Instr System | Battery .
| Recall }.L(:nnfig AutoCal || Setup || Setup | Option ¢ | Uity

4
l | Help
g 71
LAN LAN LAN USB i GPIB | |
0ff [On .LSettmgs Reset fSettlngs I&Settmgs |

GPIB GPIB |
: 0ff [On [fEalllEE I

(¢

oc
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AppecHas ctpoka GPIB

Mpu nporpammuposaHnn Yactotomepa yepe3 GPIB GPIB-agpec npnbopa Bkntoyaercs
B aJpPECHYI0 CTPOKY, KaK MOKa3aHO HUXe:

GPIB0::3::INSTR

N3meHeHne agpeca GPIB

YTto6bl 3meHnTb agpec GPIB, Boibepute GPIB Address 1 ¢ NOMOLLbIO MOBOPOTHOIO
perynatopa unm 4YucnoBbiX KHoMok ¢ knaswuwen Shift HacTponTe xenaembivi agpec.
Mocne nameHeHns agpeca Hy>HO BbINOMHUTL Nepe3arpysky No NMTaHui, YTobbl n3me-
HeHWs BCTYNWMW B Cuny.

Korga Bbl usmeHsiete agpec GPIB, ato nsameHenne HE otobpaxaeTtcsi B OkHe MHTep-
deica macTtepa nogknoveHun (PucyHok 2-4).

B okHe macTepa nogkntoyeHuii Bbibepute GPIB instrument (Mpu6op GPIB) u knnkHute

[# edt. B okHe HacTpauBaeMbIx CBONCTB (PVICYHOK 2-7) 3MeHUTe aapec Ha HOBbIN
1 BblbepuTe OK.

OTkntoueHue uHtepgenca GPIB

YUto6bl oTKNtouMTL MHTEpderic GPIB, Ha nepegHen naHenu BoibepuTe 1/O Config (KoH-
durypaums Beoga-BbiBoga), 3atem GPIB Settings (Hactpowku GPIB), a 3atem GPIB Off
(Boikntountb GPIB). MNpwn BbIKOYEHUN 1 BKOYeHUN nHTepdenca GPIB Bbl A0MKHbI
BbIMOSHWTB Nepesarpy3ky No NUTaHuI, YTo6bl M3MEHEHUS BCTynunu B cuny. OTKMIOYeH-
HbIN MHTEpdEenc Henb3st HaCTPOUTL C MOMOLLIbIO MacTepa NOAKIIOYEHNIA.

Ncnonb3osaHne GPIB-uHTepdenca ¢ MHTEPaKTUBHbLIM
BBOJOM-BbIBOJOM

Be6-uHTepdelic npubopa HegocTyneH n3 GPIB-nHtepdeiica. Bmecto Hero gns npo-
rpamMmMMpoOBaHNA MOXHO MCMOMb30BaTh CYXebHyto NporpaMMy Mactepa NoAKIHYeHNI
«HTepakTMBHbIV BBOA-BbIBOAY» (CM. «/Icnonb3oBaHne MHTEPaKTUBHOIO
BBOZA-BbIBOAAY).
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Mcnonb3oBaHne MHTEpPAKTMBHOIO BBOAA-BbIBOAA

CnyxebHas nporpamMmma «/IHTepaKkTUBHbI BBOA-BbIBOAY» MacTepa MOAKIMOYEeHNA —

3710 ewle oanH meTopg (Tabnuua 2-1) otnpaeku komang Ha 53210A. VIHTepakTUBHbIN
BBOA-BbIBOA, AOCTYMEH Yepes nbon nHtepdenc s3ammogenctausd ¢ MK n nossonser
oTnpaBnsiTe Ha NpmMbop Nobyto komaHay M3 Habopa komaHg SCPI 53210A. Camble pac-
NpPOCTPaHeHHbIe KOMaHAbl Bbl Takke MoXeTe BblbpaTk U3 MeHto OBLwmx KoMaHa,
IEEE-488 (Hanpumep, *IDN?, *RST, *TST?).

MHTepaKTUBHBLIN BBOA-BLIBOA MOXHO UCMONb30BaTh AN Crneayownx Lenen:
— yCcTpaHeHue Npobnem ¢ KOMMYHMKaLUENR;

—  BbIMOSIHEHNE «OYUCTKN YCTPONCTBAY;

—  u3ydeHune Habopa KoMaHzg npubopa.

Ha PuicyHke 2-8 nokasaHo, Kak MHTePaKTVBHbIA BBOA-BLIBOA 3anyckaeTcsi U3 BblbpaH-
HOro uHTepdenca.

/

B keysght Connection Expert 2017 s~ A Al o G

PXI/AXIe Chassis Select interactive 10
+Add & EE Y Details for Agilent Technologies 5?9/
c @ x @ £ ®

My Instrements

2 LA (TCPIPR) 4 o=
9 Check ¢ FRemove Interactive 10 Morkor Command Benchivue el
S3Z10A, Keysight Status 0 Eipert
| 10.118.11.25
- — Mamifacturer: Agiient Technologies
. g8 (usent

~

osen S
— 532108, Aglent Technalogies Serial Mumber: MYSO00316D

.

[ D1 707::MYSO00I160:: ! 307 TE36 61 10+4 15: 137+ 1555

‘v. | s32108000m! Firmware Version: 02.07-1626 4446-1.19-4,15-127-155-38
s Web Information:  Product Page
e BB Connect Intersct Help Keysight Interactive 10 o 1 X

T o = = n = 1
Connection Strings o Device Cleat  Hasd STE  SYSTERS? | ClesrHistord  Optices
‘ - Command | =joat = Cemmands b
Highlight interface Visa addrass

P ® | vsoooxo9sT: - Send Command  Read Response. Send & Read
2 " Instrumert Sessien Hestary

* Connected to; USE0:. 587 Ox1 70T MY S0C

instabed Drvers | Update

CONNECTED TO US80::0x095 7100 4 707; 1 HYS0603 1607101 INSTR

Y,

PucyHok 2-8 3anyck MHTEpPaKTMBHOIO BBOAA-BbIBOAA ANs BbIOpaHHOro MHTepderica
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Ecnn okHO MHTepakT1BHOro BBOAA-BbIBOAA MCNOMbL3YETCA ANS OTNPaBKY KOMaHabl
camoguarHocTukm (*TST?) Ha 53210A, nHorga HyXHO NPUMeHsITb Gonee JoNrMn Nneprnos
«Tanim-ayTa», 4ToObl obecneynTb 4OCTAaTONHOE BPEMS A BO3BpaLLEeHUsi pe3ynsTaTos.
OTO MOXHO caenaTb C NOMOLLbIO BKNaaku «Onuumy» B OKHE UHTEPaKTMBHOMO BBOAA-
BbiBoAa. CamogmarHocTmka 53210A 3aHMMaET OKOSO CEMU CEKYHA,.
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OB6HOBMEHUS NPOLUNBKM N ApanBepoB

70

OGHoBNEHNA NPOLLNBKM U ApanBepoB (ecnv JocTynHo) Ans 53210A MOXHO 3arpy3untb
Yyepes UHTepHeT. B 3ToM pasaene cogepxuTca MHopmaLums o Noucke 1 3arpyske o6HoB-
NeHW Ha BaLll KOMMbIOTEP, @ Takke 06 ycTaHOBKe 3aTUX O6HOBMNEHWI Ha npubope.

OTknoYeHne 3alunTbl KanmbpoBkM

Mepen Tem, kak ycTaHaBNMBAaTb OOGHOBNEHWS NMPOLLUMBKU, HY>XXHO OMKJ/TIOYUMb Ha CYEeT-
yrKe PyHKUMIO 3aLUTLI KannBpoBKU. STO BIMOMHAETCS C MOMOLLLIO crieaytoLen
KOMaHabl:

CALibration:SECurity:STATe {OFF|ON}, <kop>
CALibration:SECurity:STATe? (dbopma 3anpoca)

[ns oTknoYeHns 3awwmTel Npubopa Bbl 4OMKHBLI NPEAOCTaBUTL KOA 3alUMThl U yka3aTb
3HadeHwne OFF (Bbikn.) onsa coctosHus 3awmtel. Korga npnbop nocTtynaeT ¢ 3aBoaa,

Ha HeM ycTaHoBIeH koA 3awwuTbl KT53210A. O6bpaTtuTe BHUMaHWe, 4TO nocre Havana
MCMOMb30BaHNs NpMbopa KoA 3aluTbl MOT OblTb U3MEHEH.

3aBepLumB 06HOBNEHME NPOLUMBKMA HA HaCTOTOMEPE, Bbl MOXETE BOCCTAHOBUTb 3aLLUUTY
3TON XXe KOMaHAOoMN, yka3aB 3HadeHue cocTosHus ON 1 NnpegocTaBuB KOA 3almThl. 3Have-
HWe YacToToMepa KannbpoBOK He U3MEHSIeTCS NPU N3MEHEHUW COCTOSIHUS 3aLLMTI

1 (UnNn) 0GHOBNEHUN NPOLLMBKM.

3HauveHne yactoTomepa KannbpoBOK MOXHO NPOYUTATL C MOMOLLLbIO KOMAHAPbI:
CALibration:COUNt?
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Pexxum amynauum sasbika SCPI

Systemn

B

S 170 Cal / | R —

tore / Instr System | Battery

| Ukility
l Recall lCnnfig lAutnCaI l Setup :‘l Setup !LOptinn
1

®

Help
l_____ L

|
Lzer | Date / Manage
:lSettings l Time l Files NISPOM
—

0

Help Lang | Number Beeper Dizplay | SCPI Lang l
| English || Format | off [on |] Options | 232104 !
I

_—— — —

531814 ‘ BI04 ‘ ‘

Ecnn 53210A nHorga ucnonb3yeTcs B pexvme amynsaumm s3oika 53181A SCPI, nepen
0BHOBMNEHNEM NPOLLMBKW Ha NPUBOPE HY>KHO BOCCTAHOBUTL NepBOHAaYasnbHbIN pexXnm
(563210A).

3arpyska v yctaHoBKa cryebHoi nporpaMmmbl 0GHOBNEHUS

O6HoBneHns npowmekm 53210A ycTaHaBnMBakOTCA Ha NPMOOPE C MOMOLLBIO CryXeBHOM
nporpaMmMbl 06HOBNeHNs npowwneky Keysight. CnyxebHyto nporpammy u o6HoBneHne
NPOLUMBKN MOXHO HanTW Ha BeG-canTe no agpecy:

www.keysight.com/find/53210A

Mocne 3arpysku aTon cTpaHuupbl Bolbepute Bknaaky «Technical Support» (TexHuye-
cKasl nogaepxka), a 3atem Bblbepute «Drivers & Software» (Opareepsbl n N0). Knuk-
HUTe NyHKT «532X0A Firmware Update» (O6HoBneHue npowwmekm 532x0A) n Beibepute
cnyxebHyto nporpammy B pasgene «Documents & Downloads» (JokyMeHTbI 1 3arpy3ku):

53210A/53220A/53230A Firmware Update Utility (Cnyxe6Has nporpamma
obHoBneHus npownsku 53210A/53220A/53230A).

Korga nosiutcsa 3anpoc, Beibepute «Runx» (3anyctuTs), 4ToObl yCTaHOBUTL CIy>KEOHYH0
nporpammy. o ymonyaHuio Ans yCTaHOBKM ucnonb3ayetcs aupektopus «C:\Program
Files\Keysight\Firmware Update Utility Type 2». Takke cnyxebHasa nporpamma Oynet
pobasneHa B pasgen Keysight meHto «[lyck».
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3arpy3ka 06HOBEHMS MPOLLNBKM

BepHuTech Ha BeG-cTpaHuuy m nog ctpokon «Documents & Downloads» ([JOKyMeHTbI
1 3arpysku) BblbepuTe:

532x0A Firmware Update Revision <revision number>
(Bepcust o6HoBneHusi npowmnBku 532x0A <Homep Bepcun>)

Korga nosiutca 3anpoc, Beibepute «Run» (3anyctuTb), 4Tobbl 3arpy3uTb (COXPaHUTb)
¢ann Ha Baw K. 3anuwmnTte pacnonoxeHne AUPEKTOPUUN, NOCKONbKY BaM HYXHO
6yneT ykasaTb nyThb K daisly NpoLmnBKK, Korga Bbl 3anycTuTe cryebHyto npo-
rpaMmmMy OGHOBIEHMUS.

O6HOBMNEHMSA NPOLUMBKM AOCTYMHBI TONMbKO Yepe3 uHtepderic LAN. MNpexae
YeM 3anyckaTb crnyxebHyto nporpammy, 3anvwnte IP-agpec.

YcTaHoBKa 0H6HOBMEHNS MPOLLNBKU

Mocne Toro, kak ain obHoBNeHUs ByaeT 3arpyxeH ¢ BebG-canTa, ero MOXHO
YCTaHOBUTb.

1 3anyctute cnyxebHylo nporpammy 13 AUPEKTOPUM YCTaHOBKM UMK Yepes3 MEHI0
«[yck».

2 Haxwmute Next (danee) 1 c nomoLbo kHonkn Browse (O630p) ykaxnTe nyTb
K cbanny npowmekn (PucyHok 2-9). Mocne atoro B okHe «[pMMeHuMble Mogenmn»
nosiBUTCH HoMep mMogenu npubopa, a Takke HoOMep Bepcum 1 onncaHve npubopa.
Bbibepute Next (Oanee).
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-

/ w Firmware Update Utility

Keysight Firmware Update Ukility
Version 1.2.5590

Copyright Keysight Technologies. Inc. 2014
Firmware File

Browse. .. |
Version: Dlescription:

File may take several seconds to load after clicking "Browse™
Calibration will not be affected by updating Firmware .

Instrument models:

Next > Cancel | | Help

1)

J

PucyHok 2-9 Bbibop nyTtu k dhainy obHoBneHus

3 Beegurte IP-agpec nnm nmsi xocta, HacTpoeHHble Ans Yactotomepa (PucyHok 2-10).

Beibepute «Update» (OBHOBUTL), YTOOLI Ha4YaTh NpoLuecc 0GHOBMNEHNS.
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2 53210A YcTtaHoBKa nporpaMmMHoOro obecne4vyeHuns n HacTpomrka uHTepdenca

4 )

 Firmware Update Utility X
Select the inteface used to perform the update:
LAN(Sockets)
@wrasess [ | [ | [ ] [ ]
(O) Hostname: |
ex. "A-12345A-12345 domain.com”
VISA
LAMN/USE Connection String or Alias
(O LAN/USB
ex. "U5BDevice 1" or "TCPIP0::192.168.1.1:INSTR"
Interface name GPIB Address
(O GPIB GFIBO ~| = |D ~ | INSTR
Front Panel
() Prepare a USE drive for front panel update  1USE Drive: ~ Refresh
Update... Cancel Help

. )

PucyHok 2-10 YkasaHue agpeca UM UMeHu XocTa

OGHOBMNEHNE NPOLLUBKM 3aHMMaET HECKONbKO cekyHA. [Nocne 3aBepLueHmst o6HoBMe-
Hua 53210A nepesarpysuTcs.

Mocne o6HoBNeHNs npoLumnBky Keysight MacTep nogknto4eHUn (eCnm oH 3anyLueH)
MOXET CoobLNTL O TOM, UTO KoHUrypaumsa 53210A nameHunacb. J1o ByaeT npeacras-
TIEHO XENTbIM TPEYroflbHUKOM U BOCKNULATENBbHBIM 3HaKoM («!») psaom ¢ 0GHOBNEHHbIM
npubopom. Beibepute umsa npmbopa, Bbidepute «Change Properties» (M3meHUTb CBOIA-
cTBa), a 3atem «Test Connection» (MpoBeputb coeanHeHune) unu «ldentify Instrument»
(MpenTnduymuposatb npubop), 4HTo6bl 0GHOBUTE MacTep NOAKIMIOYEHMUN.
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3arpyska obHoBneHun gpansepa IVI-COM

Opaiiepsbl IVI-COM n LabVIEW gnsa 53210A (ecnv oHM OOCTYMHbI) MOXHO HanTH
Ha Beb-calTe no agpecy:

www.keysight.com/find/53210A

Mocne 3arpysku aTon cTpaHuupbl Bolbepute Bknaaky «Technical Support» (TexHuye-
cKasi nogaepikka), a 3atem Bblbepute «Drivers and Software» (Opariseps! 1 10). Opait-
Bepbl M COOTBETCTBYIOLLME (Palsbl «readme» HaxXoaaTCsl B 3TOM CrMCKe.
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3 M3mepeHusa ¢ nomoubio 53210A

KpaTtkasa nHgopmaumsi 06 namepeHunsix ¢ NnoMoLLbio YacToTomepa

N3mepeHns c ncnonbsosaHnem yactotomepa Keysight 53210A kpaTko onucaHsbl

B Tabnuue 3-1. B Tabnuue ykasaHbl KHOMKN Ha NepeaHe NnaHenu, KoTopble OTKPbI-
BalOT MEHI0 ANs BblGopa KOHKPETHbLIX N3MEPEHUI C MOMOLLbIO NPOrpPamMMHbIX KHO-
nok. Takxke Ans HUX ykasaHbl 3kBUBaneHTHbole koMaHabl SCPI u orpaHuyeHus

no KaHanam.

Tabnuua 3-1 KpaTkas nHdpopmanumsa o6 namepennax c nomowsio Keysight 53210A

U3mepenus Knonka Komanpa Mpuoop Kanansi
CONFigure:FREQuenc
Hactora MEASL?re:FREQuency’.g/ 53210A 1.2
; CONFigure:FREQuency:RATio
YacToTHbIN KO3 ULMEHT ME ASSre:FREQuency:}l/? ATio? 53210A 12
CONFigure:PERiod
Mepuon MEASSre:PERiod? 532107 1.2
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U3mepeHusa ¢ nomoubio 53210A 3

HacTpoika reHepaTtopa onopHbIX CUrHanoB

System

B

Store / 170 Cal / I Instr |Sgstem Battery
eca onfig utoCa etup etup ption
1 Recall lc fi lA H II 1 3 ﬂ 1 Opti

Utility

1

el

[————
Self | TimeBase
Test lSettings |

TimeBase | Ext Ref | Standhy
| [Auto [[[1T0MHz | [0ff On

L J
Time Qut |Auto Level

lSettings 1 [Slows

——

Onsa namepernin 53210A ucnonb3yeT curHan reHepatopa OrnopHOM YacToTbl, KOTOPbIN
TaKkKe Ha3blBalOT BHYTPEHHUM (U1 BHELLIHUM) UCTOYHWKOM OMOPHOro curHana (pas-
BepTku). [lonyCTUMbIV ONOPHBIA CUrHan reHepaTtopa Heobxoaum Anst BbIMNOHEHWS
N3MEepPEHUN.

Cnegytowas nHcopmMaumsi npuMeHMMa k cTaHaapTHOMY KBapLLEeBOMY reHepaTtopy C TeM-
nepartypHoi komneHcaumen (TCXO) n ynsTpactabunbHOro TepMocTaTMpoBaHHOIO KBap-
LeBoro reHepartopa (OCXO) Onumm 010.

M CTOYHMK ONOpHOro curHana

I[ TimeBase || Ext Ref | Standby
Il Auto |I[10MHz | [0ff On
|

[Internal | External Auto

leHepaTop OMOPHLIX CUrHAMOB (reHepaTop Pa3BePTKM) — 3TO BHYTPEHHUIA reTepoauH
YacToTOMepa WM BHYTPEHHUIA FeTEPOAMH, HAacTparBaeMblil MO BHELLUHEMY OMOPHOMY
curHany. KomaHapl UcTouHUKa:

[SENSe:]ROSCillator:SOURce {INTernal|[EXTernal}

[SENSe:]ROSCillator:SOURce? (dopma 3anpoca)
[SENSe:]ROSCillator:SOURce:AUTO {OFF|ON}
[SENSe:JROSCillator:SOURce:AUTO? (dbopma 3anpoca)
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INTernal BbIGMpaeT BHYTPEHHWI reHepaTop OMOPHbLIX CUTHANoOB YacToToMepa € YacTo-
Tor 10 MI'y. CurHan umeet dopmy cuHycomapl ¢ 0,5 B(ck3) (npy 50 Om). CurHan
reTepoAmHa Takke NnpucyTcTByeT Ha pasbeme Int Ref Out (Bbixoa BHyTpeHHero
OMOPHOro CUrHana) Ha 3agHen naHenu YyactoTomepa.

EXTernal BbIGUpaeT BHELLHWUIA ONOPHbIA CUrHAI, KOTOPLIN MOCTYNAET Ha pa3bem
Ext Ref In (Bxop BHelWHero onopHoOro curHana) Ha 3agHen nadenu. CurHan gon-
KEH UMETb CNeayoLLMEe XapakTEPUCTUKU:

— 1 Mlu, 5 My unn 10 MIu;
— ot 100 mB(ck3) go 2,5 B(ck3);
— dopma cuHyconabl;

YacToTa formkHa BbITb ykasaHa koMaHaom
SENSe:ROSCillator:EXTernal:FREQuency.

:AUTO ON BkrnitoyaeT aBToMaTn4eCKUin BbIGOP MCTOYHMKA OMOPHOTo curHana. Ecnn
curHan 1, 5 unn 10 My npucytcTeyeT Ha pa3beme Ext Ref In yactotomepa, ycta-
HaBnMBaeTCs BHELWHWIA UCToYHKK (EXTernal). Ecnv gonycTuMbIA curHan He npucyT-
CTBYET UMM NOTEPSH, NCTOYHNK aBTOMaTUYECKMU NepekniovaeTcs Ha BHYTPEHHUN
(INTernal).

Ob6paTtunTe BHMMaHMe, YTO yKasaHune UCTOYHKKa onopHoro curHana (INTernal (BHyTpeHHi)
unu EXTernal (BHewHui1)) ¢ nomoLybio [SENSe:]JROSCillator:SOURce oTkntovaeT
aBTOMaTUYeCKWIn BbIBOp 3TOro NapameTpa.

:AUTO Off oTkniovaeT aBToMaTU4eCK1in BbLIBOP MCTOYHMKA ONOPHOrO curHana. B atom
crnyyae UCTOMHUK ycTaHaBnmeaetcst komaHgon [SENSe:]ROSCillator:SOURCce.

Mpu nocTtaBke YacToToMepa C 3aBoAa WIK Mocre BbINONMHEHUsI KOMaHAbI
SYSTem:SECure:IMMediate MICTOYHMK ONOPHOrO CUrHana yctaHoBreH B pexum «INTernal»
C BO3MOXHOCTbH0 aBTOMaTh4eckoro Bbibopa (On). HacTpowikn coxpaHsitoTcs B MOCTOSIHHON
namaTy U He MeHsTCH nocne nepesarpy3kun (‘RST) unu npeasBaputTenbHON HACTPONKK
(SYSTem:PREset nnun kHornkon Preset (MpeaBapuTenbHaa HacTponka)).
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YKasaHue BHELLHEN ONOPHOM YacToTbl

TimeBasuaI Ext Ref | [Standby
J[External| | [10 MHz | |[0ff On
. |

¥

1 MHz 5 MHz [10 MHz

Ecnu BHeWHWn nctouHmk onopHoro curHana (EXTernal) ycTaHoBNEH ¢ NoMOLLbHO
SENSe:ROSCillator:SOURce mnu SENSe:ROSCillator:SOURce:AUTO, To anst oTobpaXeHus CUH-
XPOHU3MPOBAHHOWM YaCTOTbl BHELLHEro curHana (Ha KoTopyk HacTPOeH reTepoanH)
HeobXoAMMO VCNONb30BaTh CREAYIOLLYI0 KOMaHAY:

[SENSe:]ROSCillator:EXTernal:FREQuency {1E6|5E6|10E6|MINimum|MAXimum|DEFault}
[SENSe:]ROSCillator:EXTernal:FREQuency? [{MINimum|MAXimum|
DEFault}] (dbopma 3anpoca)

Ha npu6ope, goctaensieMoM ¢ 3aBoAa, BHELLHSS ONOPHas YacToTa yCTaHOBMEHa

Ha 10 MI'y. Takas e Yyactota MOXeT bbITb ycTaHoBneHa komaHgon SYSTem:SECure:IMMediate.
HacTtpoiika coxpaHsieTcsl B NOCTOSIHHON NaMATU U HE MEHSETCS Nocrne nepesarpysku
(*RST) unu npegBapuTenbHoi HacTporiku (SYSTem:PREset nnu kHonkow Preset (MpeaBa-
puTenbHas HacTpoMKay)).

I'Ipmmep MCMNoJib30BaHWA BHELLHEro OnopHOro curHana

[anee npvBegeH npyMep HACTPOMKM YacTOTOMEPA Ha BHELLHWUIA OMOPHbLIN curHan (ecnm
OH €CTb) 1 OXugaemyto BHeLUHow Yactoty 10 MIw.

SENS:ROSC:SOUR:AUTO ON Il HacTpoMKa Ha BHELLHIOK YacTOTY, eCniv NPUCYTCTBYeT
SENS:ROSC:EXT:FREQ 10E6 Il oxupaetcsa curHan 10 My

O6Hapy»xeHne gonycTUMOro BHELLIHETO OMOPHOro curHana

Mpun Hannuun gonyctumoro (BHelLHero) onopHoro curHana ExtRef (BHewHsas yacToTa)
OyneT oTobpaxaTbCsl B BEpXHEM MpaBoM yriy Aucnines. Ecnv gonyctumas yactorta

He oBGHapyxeHa unu oTcyTcTByeT, byaeT oTobpaxatbes coobuieHne «No valid external
timebase» («HeT gonyctumMon BHelwHew pa3BepTkn»). Owmbka Gyaer 3acdukcrMpoBaHa
1 gobasneHa B o4epeab OLMOOK.

Hanuune [0nyCTMMOro BHeLWHero onopHoOro curHana MoxHo onpenenntb NnporpaMmMHbIM
CnocoOoM C NOMOLLIbI0 KOMaHAbI:

[SENSe:]ROSCillator:EXTernal:CHECk ONCE

Mepen oTnpaBkoi KOMaHAbl HYXKHO YCTaHOBUTb CriefytoLiMe HaCTPOMKM:
SENSe:ROSCillator:SOURce EXTernal u SENSe:ROSCillator:SOURce:AUTO OFF.
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B cnepytolem npumepe nokasaHa NnpoBepka NOCTYMEHWNSA BHELLHEro ONOPHOTO curHana
Ha pasbeM Bxofa BHeluHero onopHoro curHana (Ext Ref In).

SENS:ROSC:SOUR EXT Il ycTaHOBKa MCTOYHMKA, @ TaKXKe ero OTKNKYeHue
Il aBTOMaTNYECKMNIA BbIOOP UCTOYHMKA

SENS:ROSC:EXT:CHEC ONCE Il npoBepka AONYCTUMOCTH CUrHana

SYST:ERR? Il cunTbIBaHME OYepeam ownboK

Oqepe/:lb oLMNBOK MOXHO npoynTaTh Ha NepeaHer NaHenu, Kak nokasaHo HUXe:

Highlight the desired topic and press SELECT.
1 View the last message displayed.
2 View remote command error gueue.
3 Get HELP on any key.
4 Softkey Conventions and Tips
5 Screen Captures
6 Multiple Frequency Measurements
7 Single-Channel Time Interval Measurement
8 Gatged Totalizing ST
9 Enahling Math Functions
10 Where To Find It
11 Contact Agilent Technical Support.

B

Uity

Help

Select ‘

=1

CTaTyc BHELIHEro OMopHOro curHana (pasBepTku) Takke OTCIEXMBAETCSH PErUCTPOM
HeKayeCTBEHHbIX pe3yrnsTaToB YacToToMepa. 3anpoc B PEMUCTP MOXHO OTNPaBUTb
C NMOMOLLbI0 KOMaH[bI:

STATus:QUEStionable:EVENt?

3HaueHune +1024 (10-n 6UT) o3HaYaeT OWMOKY HEOONYCTUMOW YacTOTbl (pasBepTkm). Cum-
TbiBaHWE 3TOro perncTpa oumwaeT Bce 6UTbI B HEM. VIHhopmaLumio 0 cucteme CTaTycoB
YacToTomepa cMm. B [Tase 8.
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[MuTaHmMe onopHoro retepoamHa B «cnswem» pexunme (Onums 010)

Self | TimeBase | | Time Qut |Auto Level
Test lSettings | lSettings 1 [STow
_____ |
TimeBase | Standby |
Llinternal (| [off on ||

MuTaHne B pexxume cHa ANg NoaaepxaHus paboyen Temnepartypbl BHYTPEHHEro onop-
Horo reHepaTopa OCXO yactotomepa (Onumsa 010) obecneunBaeTcsa OT ceTu Unm ot
akkymynaTopa Onumm 300. MuTaHne B pexxume CHa BKMOYAETCH M BblKNoYaeTcs ¢ NOMO-
LLIbIO KOMaHAbI:

[SENSe:]JROSCillator:INTernal:POWer:STANdby {OFF|ON}
[SENSe:]JROSCillator:INTernal:POWer:STANdby? (dopma 3anpoca)

— Bkmoyenne («On») nUTaHna B peXmme CHa NO3BONSET NOAAEPXMNBATbL TeMneparypy
OCXO, Kkorga kHoMKa NUTaHNA Ha NepeaHen NaHenyn HaxoamTCs B BbIKITHOYEHHOM
COCTOSIHWM (B «chsAeM» pexume). Ecnn npubop oTKNoYeH OT CeTu NUTaHus,

HO B HEM YCTaHOBMEH U BKNtoYeH akkymynatop Onuum 300, nuTaHue B pexvmMe cHa
OyaoeT ocyLlecTBRATLCA OT Hero. [nTaHne B pexunmMe CHa OT akkyMynsaTopa paccym-
TaHo Ha 24 yaca.

— Beoikniovenue («Off») ceTeBoro nnm akkyMynsiTopHOro MUTaHUS B PEXMME CHA OTKITHO-
YyaeT reTepPOAUH NOMHOCTLIO, €CNU KHOMKa NUTaHWS Ha NnepeaHen NnaHenu BblkroveHa
(HaxoamnTcs B nonoxeHun «offy).

Ecnu nutaHue B pexxume cHa otkntoveHo («Off»), nepesarpyska npmbopa no nutaHmio
TaKkKe nepesarpyxaeT 1 reHepaTop. TO MOXeT NOBMUATL HA TOYHOCTb, MONYYEHHYO
npu KanMGpOBKe rerepoauvHa, U gna 4OCTUXXeHusa CTabMnNbHOCTM OTCYETOB norpe-
OGyeTcs HeKoTOopoe BpeMsi Ha nporpeBaHue (45 MUHYT).

O6paTtute BHUMaHMe, YTO OTKIOUYEHME NUTaHNUS B PEXXMME CHa C YCTAHOBIEHHbIM aKKy-
mynsitopom (Onumst 300) n OTKNIOYEHHBIM NMUTAHNEM OT CETU NPOAJIEBAET BPEMS COXpa-
HEeHUs 3apsifa akkymynsitopa.

Ha npunbope, goctaBnsiemoM ¢ 3aBofa, NUTaHUE B peXUMe CHa OoTkItodeHo. OTkMo-
YUTb ero MoxHo 1 komaHgon SYSTem:SECure:IMMediate. TekyLasa HacTporika coxpaHsi-
€TCs1 B NOCTOSIHHOM MaMATU U He MeHsIeTcsi nocne nepesarpysku (*RST) unu npeaea-
putenbHow HacTporku (SYSTem:PREset nnu kHonkon Preset (MpeasaputensHas
HacTpomka)).
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YcTaHOBKa TaiM-ayTa U3MepeHus

84
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Talim-ayT U3MepeHusi — 3TO BPEMS, BblOENSIEMOE Ha 3aBeEpPLUEHNE KaXA0ro U3MepPeHus.
Ecnu namepeHus He 3aBepLUalOTCS 10 UCTEYEHNS BPEMEHM TaliM-ayTa, BO3BpaLlaeTcs
napametp 9.91E37 (He uncno), a Ha sKkpaHe NOSABNSTCS CNeayLmMe CUMBOSbI: - - - - - - - .
Ota nocnegoBaTenbHOCTb NPOAOMKAETCS ANS CreaytoLLero oTcyeTa, noka He byaet
OOCTUrHYTO 3aJaHHOE KONMMYECTBO KOHTPOSbHbIX TOYEK.

YkaszaB TaVIM-ayT, Bbl CMOXETe npeaoTBpaTtuTb HeonpeaeneHHo gonrue naysbl npn owmno-
KaXx, He No3BONTAKLWNX yCneLwHO 3aBepLUNTb U3MepeHus.

Tanm-ayT namepeHus yctaHaBnmBaeTcs creaytoLLen KoMaHaomn:

SYSTem:TIMeout {<Bpems>|MINimum|MAXimum|INFinity|DEFault}
SYSTem:TIMeout? [{MINimum|MAXimum|DEFault}] (dhopma 3anpoca)

— Bpems ykasbiBaetcsa B gnanasoHe ot 10 mc go 2000 c warom B 1 Mc. YcTaHoBKa
TaliM-ayTa MOXeT NoBNuUATb Ha 3MEKTUBHOCTb N3MEPEHUI, €CIN B OOQHOM LMKIe
Tpurrepa permcTpupyeTcsi HECKOSbKO 0TCYETOB. YTO6bI HACTPOUTL ONTMManbHoe
3HaveHue TanmM-ayTa, cregyert yumTblBaTh 3a4epXKy Tpurrepa, Bpems ctpoba
1 3agepxky ctpoba (Mmaea 5).

HacTpolika Talim-ayTa coxpaHsieTcsi B NOCTOSIHHOW MaMsT! U HE MEHSIETCS nocre nepe-
3arpy3ku (*RST) unu npeasaputensHorn HacTporku (SYSTem:PREset unu kHonkol Preset
(MpepBapuTenbHas HacTpoKa)).

Mpu pgocTtaBke ¢ 3aBoga TaM-ayT U3MeEPEHUs1 Ha NPUBOPe YCTaHOBMNEH Ha 1 cekyHAay.
YkasaHue Bpemenun 9.9E+37 unu otnpaska komanabl SYSTem:SECurity:IMMediate
oTKIoYatoT Tanm-ayT. Ecnu Taiim-ayT oTKnoYeH, npubop GyaeT xaaTb 3aBepLUeHns
N3MepEeHUsi HeorpaHU4YeHHoe BpeMmsi.
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CornaweHunsa o cuHtakcuce SCPI

MporpammupoBaHue yactotomepoB Yepes nHrepdencel LAN, USB 1 GPIB BbInomnHs-
eTcs Ha A3blke SCPI (cTaHaapTHbIX koMaHa ANns nporpaMmMupyeMbix npubopoB). Tununy-
HbI NpuMep cuHTakcuca sisbika SCPI npuBeneH ansi crneaytollen komanabl MEASure:

MEASure:FREQuency? [{<oxuaaembin>|MINimum|MAXimum|DEFault}
[,{<pa3pewenne>MINimum|MAXimum|DEFault}]][,<kaHan>]]

|/|CI'IOJ'Ib3yIOTCF| cnenywouine cornalleHnd no nporpaMmMmnpoBaHUIo.

KnoyeBble cnoea KomaHg v KpaTkmne KomaHObl

KntoueBble crnoa komaHa (Hanpumep, MEASure, FREQuency?) pasgenstoTcsa ABOETO-
yneM (:). 3arnaeHble GykBbl 0603Ha4aKOT COKpaLLEHHY DOPMY KIKOYEBOIO CroBa Unn
napameTpa. MoxHo KpaTkyto (oopMy UnK NOMHOE Ha3BaHWe NapamMmeTpa Ui KoMaHabl.

OnuunoHanbHbIe KNYEBbLIE CroBa U napamMeTpbl

OnumnoHanbHbIe (NogpasymeBaemble) KIoyYeBble CroBa U NapaMeTpbl ykasbiBaloTCs B KBa-
ApaTHbIX ckobkax (Hanpumep [,<kaHan>]) 1 He BKMOYaTCA B OTNPaBnAemMyto KOMaHay.
Ecnu onumoHanbHbI napameTp He ykasaH, UCMonb3yeTcs 3HaYeHne No YMOnYaHuio.

PaspeneHne komaHg u napameTpoB; cBsa3biBaHne komaHa SCPI

MocnegHee knoYeBOE CNOBO M NEPBbIV MapameTp A0MKHbI ObITh pasgeneHsl Npobenom.
Heckonbko napameTpoB pasgenstoTca 3anatbiMu (,). CumBon « @» CTaBUTCHA Nepes Kax-
AbIM HOMEPOM KaHarna 4yactoToMepa, a caM KaHan MULLETCH B KPYrmbIX Ckobkax:

MEAS:FREQ:RAT? 5E6,(@2),(@1)
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MHoecTBO noacucTeM [Mpu oTnpaeke HecKonbkux komana SCPI B ofHOM CTpoke,
KOMaHZb! pasfnyHbIX NOACUCTEM (KOPHEBbLIX Y3I0B) AOMMKHbI Pa3aenaTbCs TOYKON
C 3anATon (;) n Asoetounem (). Hanpumep, B cTpoke

INP:COUP AC;:TRIG:SOUR EXT

TpebyeTcH ToYKa C 3anATon U ABOETO4ME, MOCKOSbKY 30€Ch YKa3aHbl pasHble noacu-
cteMbl (kopHeBsble yanbl) — INPut (Bxoa) n TRIGger (Tpurrep).

OpHa noacucteMa B npegenax ofHOi NOACUCTEMbI HECKOMNBKO KOMaH.1 MOXHO
OTNpaBnsTb OOQHON CTPOKON. MNepBasi koOMaHAa ykasblBaeT KOPHEBOW y3en, a Aanee
Yepes TOYKY C 3ansTol NepeyncrieHbl JONONHUTENbHbIE KOMaHbl ANs TOrO e YPOBHS,
4YTO U NepBas komaHga. BoT npumep nocnegoBaTenbHOCTU KOMaHA ANs NOACUCTEMbI
CALCulate2:

CALC2:TRAN:HIST:STAT ON
CALC2:TRAN:HIST:POIN 15
CALC2:TRAN:HIST:RANG:AUTO ON
CALC2:TRAN:HIST:RANGe:AUTO:COUNt 300

Mx BCe MOXHO OTNpaBUTbL OQHOW CTPOKOM:
CALC2:TRAN:HIST:STAT ON;POIN 15;RANG:AUTO ON;AUTO:COUN 300

Hy>XHO nn pa3genaTb CTPOKM KOMaHA?  OTnpasnsas KoMaHIbl O4HON CTPOKOWM,
a He B HECKOMbKUNX pa3HbIX CTPOKaX, Bbl CMOXETE U3bexaTb HEKOTOPbIX OLUMGOK «KOH-
drmnkTa HacTpoeky». Npu oTnpaBke KOMaHA OTAENbHLIMW CTPOKaMM YacTOTOMEp npoBse-
psieT Ha OLWNBKM OTAENbHO Kaxay KoMaHay (CTpoky). Ecnv B cTpoke ecTb HECKOMNbKO
KOMaHA, 3Ta CTpoKa aHanmanpyeTcs NoMHOCTbLIO U 3aTeM NpoBepsieTcst OTCYTCTBUE
OLUNOOK.

CasasbiBaHne obuwmx komaHg IEEE 488-2 n komaHg SCPI

B komaHgHoWM cTpoke, coaepallen n obwme komanapl IEEE 488.2 (Hanpumep, *RST,
*WAI, *OPC?), komaHabl SCPI npmubopa, obLune komanabl otaensaoTces ot komaHg SCPI
TOuKOW ¢ 3andaTon (;). MNprmep nokasaH B crieqytoLLen CTPokKe:

CALC:STAT ON;AVER:STAT ON;:INIT;*WAI;:CALC:AVER:AVER?
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WHdopmauma o cornalueHmsax no nporpammmposanuio SCPI Takke cogepxutes
B pa3gene «CnpaBoyHON MHMOPMaLuM Ans NporpaMmMmUCTOB» Ha KOMMaKT-gucke
CO cnpaBoYHbIMK MaTepuanamm o npoaykte Keysight 53210A/53220A/ 53230A.
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3 M3mepeHusa ¢ nomoubio 53210A

Komangbl namepexHnn (MEASure) n Hactpoek (CONFigure)

Kaxkabivi pa3, korga 4acToToMep NPOM3BOAUT U3MEPEHUS!, OH NMPUMEHSIET KOH(UIYpaLmIo
Ha OCHOBe MHOXecTBa napameTpoB. Camas npocTasl U camasi pacnpocTpaHeHHasi ctTap-
ToBasi TOYKa Ansi yCTaHOBKM 3TUX NapamMeTPOB NPOrpaMMHbIM CMOCO60M — 3TO
ncnonb3oBaHne komaHza B nogcuctemax CONFigure 1 MEASure. OTu KOMaHAbl cuMTaoTCA
BbICOKOYPOBHEBbLIMU, NOCKOSbKY OAHON KOMaHAOW yCTaHaBNMBAETCS 3Ha4YeHNe (yKkasaH-
HO€ Monb3oBaTernem UM HasHa4yeHHoe No YMON4YaHUo) cpasy Arst HECKONbKUX NapamMe-
TpOB YacToToMepa. HU3koypoBHEBbLIE KOMaHAbl — 3TO KOMaHAbl B APYrMx NogcucteMax
(To ecTb INPut, TRIGger, SENSe), koTopble no3sonsitoT ¢ noMoLLbio CONFigure nnu MEASure
ykasaTb 3HaYeHWE WUIN YCTaHOBUTb 3Ha4YEHME N0 YMOMYaHMIo TONbKO AN NapaMeTpoB
13 3T0ro Habopa.

BeinonHeHne komaHa 13 nogcunctem CONFigure n MEASure akBMBaneHTHO yCTaHOBKe
oTAenbHbIX NapaMeTpoB C NOMOLLbIO KOMaHA/MoACMCTEM, NoKasaHHbIX B Tabnuue 3-2.
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Ta6bnuua 3-2

Mapametp

Bxon

WcTounuk Tpurrepa
®poHT Tpurrepa
3apepxka Tpurrepa
KonuyecTBo Tpurrepos

Konunuecteo KOHTPOINbHbIX
TOYeK

McTouHuk cTpoba

BHeLHWiA NCTouHKK cTpoba

Matematuyeckve onepa-
umn. pacpuyeckue

(byHKLMM

ABTOMATUYECKOE Bbl paBHU-
BaHWe YacToTbl

Taim-ayT n3mepeHns

TeHepaTop ONOPHbIX
curHanos

®opmart oTcyeToB
XpaHeHwe faHHbIX

CoctosHue npnbopa

U3mepeHusa ¢ nomoubio 53210A 3

Hactpoiika CONFigure/MEASure

[lnanasoH, punbTpaLs HU3KIX
4acToT, CBS3b N0 BXOAY, UMNEeAaHC

M noaaeneHne Wwyma He U3MeHATCA.

IMMediate
NEGative
0,0 cekyHAbl

1 Tpurrep
1 KOHTPONbHaA TOYKa

Ha ocHoBaHWM yHKLMK n3mepe-
HWiA, YKa3aHHOW KOMaHOM
CONFigure nnm MEASure.

Pasbem BNC ans Bxoga u Beixoga
CTpO6MpPOBaHUS.

OTKMIoYEHO, B TOM Yucrie OTAeNMb-
Hble (OYHKLM BbluMCreHns. [pyrve
napameTpbl He MEHSIOTCS.

He nameHseTcs

He uameHsieTcs

MpeabloyLLne HacTpoMku
He U3MEHSIIOTCS.

MpeabiayLLme HaCTPOMKN
He M3MeHsoTCA.

MpeabloyLLume HacTPOMKu
He U3MEHSIOTCS.

MpeablayLume HacTpOKN
He U3MEHSITCS.

Hactporika yactotomepa ¢ nomolbto CONFigure 1 MEASure

HM3K0yPOBHeBaH KomaHaa/
noacucrtema

INPut{[1]:RANGe
INPut[1]:FILTer
INPut[1]:COUPIing
INPut[1]:IMPedance
INPut[1]:NREJect

TRIGger:SOURce
TRIGger:SLOPe
TRIGger:DELay
TRIGger:COUNt

SAMPIle:COUNt

SENSe:FREQuency:GATE:SOURce

OUTPut:STATe

Mopcuctema CALCulate1
Mopcucrema CALCulate2

SYSTem:ALEVel:FREQuency

SYSTem:TIMeout

SENSe:ROSCillator:SOURce
SENSe:ROSCillator:SOURce:AUTO
SENSe:ROSCillator:EXTernal:FREQ
uency

Mopcuctema FORMat
Mopcuctema DATA

Mopcuctema STATus
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Ncnonb3oBanHne MEASure

N3amepeHuns ¢ nomoLpio KoMmaHg, ns nogemctemsl MEASure nponssogaTcs B MOMEHT
BbIMOMHEHNSt KOMaHAbl C y4ETOM NapamMeTpPOB, YKka3aHHbIX B CUHTaKcuce. Pesynsrathl
n3MepeHun oTnpasnsatoTca B 6ydep BoiBOAa nprbopa.

Hanpumep, komaHaa MEASure
MEAS:FREQ? 60.0, 1e-3, (@1)

PUKCUPYET M3MEPEHMS C paspeLleHneM B NATb pa3psgos (1 mly) ansa curHana

Ha KaHane 1 ¢ oxugaemon yactoton 60 4. Bce ocTanbHble napameTpbl YacToToMepa
(koHMrypaums Bxoga, UCTOMHWKM TpUITepa U T. M.) HacTpanBakTCHA Ha 3HaYeHWs, yKa3aH-
Hble B komaHae MEASure, nmbo octaroTca Takumu, kak 6bIno 3anporpaMmmMupoBaHo paHee.

nOCKOJ'Ibe n3MepeHnsa Npomn3BoaATCcA cpasy, NPUMEHAKTCA TONIbKO T€ U3SMEHEHNA
HaCTpoeK YaCToToMepa, KOTOpble YKadaHbl B MapamMeTpax KoMaHObl.

Ncnonb3osaHne CONFigure

M3amepeHuns ¢ ncnonb3oBaHmem komaHg us nogceuctemol CONFigure gonyckatoT MCnonb30-
BaHME HM3KOYPOBHEBbLIX KOMaHA AN USMEHEHWsi NapaMeTpoB YacToTomepa nepeg
BbINOMIHEHNEM U3MeEpPEHUIA. Hanprmep, npegnonoxum, 4to TpebyeTcs crneaytoLlas
KOHUrypaums:

yacToTa U3MepeHuii;

BHELLHMWI TPUIrep — NONOXUTENbHbIN PPOHT;

KONMYECTBO TPUITEPOB = 2;

KONMYECTBO KOHTPOSbHbLIX TOYEK (OTCYETOB Ha Tpurrep) = 5;
— Bpewms cTpoba = 5 mc.

Komanga MEASure:FREQuency? He MOXET 34€eCb MCNOMb30BaTbCsl, MOCKOMNbKY OHa 3any-
CKaeT U3MepeHNsi HEMeASIEHHO NOocne N3MEHEHNSI UCTOYHMKA TpUrrepa Ha «BHYTPEH-
HUA», KONMMYECTBA TPUITEPOB Ha «1» M KONMMYECTBA KOHTPOIbHBLIX TOYEK Ha «1». Bpemsi
cTpoba yctaHaenmBaetca Ha 0,1 cekyHabI.

Mpwu ncnonb3oBaHun CONFigure 1 COOTBETCTBYIOLLMX HU3KOYPOBHEBBIX KOMaHL, KOHpUry-
pauus MoxeT ObITb N3MEHeHa A0 Ha4Yana u3aMepeHuin (nokasaHa cokpalleHHas opma
komaHg SCPI):

Il HacTpoMka YacToTomMepa AN U3MePEHNIN YacToTbl
Il u3aMeHeHMe 3HaYeHUI NapameTPOB, YyCTaHOBNEHHbIX ¢ nomolbio CONFigure
CONF:FREQ 1.0ES6, (@2)

TRIG:SOUR EXT

TRIG:SLOP POS
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TRIG:COUN 2

SAMP:COUN 5

SENS:FREQ:GATE:TIME 0.005

SENS:FREQ:GATE:SOUR TIME
INIT

Ncnonb3oeaHne komanabl CONFigure?
Cneaytowasa komanaa
CONFigure?

BO3BpaLlaeT PyHKUMIO U3MEPEHUIA, HACTPOEHHYIo rmocnedHeli komangon CONFigure

unun MEASure?, otnpasneHHoun Ha npmbop. OTnpaska CONFigure? nocne nepesarpy3sku

No NUTaHWIO MPUBOANT K OLLMOKe KOHANMKTa HAaCTPOeK, KoTopasi YCTpaHsSeTCs OTNPaBKOoW
komaHabl CONFigure unn MEASure?.

Hanpuwmep:

CONF:FREQ 1.0E6, (@2)
CONF?

BO3BpaLlaeT (BMeCTe C KaBblYKaMu):
"FREQ +1.00000000000000E+006,+1.00000000000000E-004,(@2)",

rae cogepxartcsa yHKUMS, OXXuaaemoe 3HavyeHve, (BbIYMCNEeHHOE) pas3peLleHne u KaHar.
Ecnu Homep kaHana He ykasaH B komaHge CONFigure unu MEASure, B Bo3BpaLlaemyo
CTPOKY He OyaeT BKIoYEeH HUKaKoWm KaHan.
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N3mepeHust 4yactoTbl

KomaHngpbl SCPI, nepeuncneHHble B 3TUX Nnpumepax, NpeacTaBneHbl B Ka4ecTse BBOAHON
W MHGOPMaLnK O BbINOMHEHNUN N3MEPEHWI YacTOTbl. 34eCb MOryT ObiTb BKIIOYEHbI Takne

KOMaHfbl, KOTOpPble YyCTaHaBNMBAKOT 3HaYEHWS MO yMon4vaHuio. X BaXKHO yumnTbiBaTh,

popabaTbiBas NpYMepbl K KOHKPETHbIM 3agaqam. [JononHUTeNbHy NHopMaLmio

MOXHO HanTn B «CnpaBoYHoOM MHhopmaLmmn Anst IPOrpaMMUCTOBY» Ha KOMNaKT-ANCKe
CO cnpaBo4YHbIMK MaTepuanamm o npogykte Keysight 53210A/53220A/53230A.

YacTtoTta

Measure

Auto
Scale

-«

futo Level IR MoizeRej

| off [On [0ff On
|

=

Froeg

-1

eeEe

CTtaHOapTHble M3MEepeHMs YacToThbl MOKa3aHo Ha PucyHke 3-1.

4 ~

\ «——— yactota —>

PucyHok 3-1 CrtaHgapTHble n3MepeHns 4acToThbl
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D,J'Iﬂ BbIMONTHEHNA V|3mepeHvu7| 4YacToTbl UICNONb3YKOTCA crieayouine KomaHabl:

MEASure:FREQuency? [{<oxuaaemas>|MINimum|MAXimum|DEFault}
[,{<pa3pewenue>|MINimum|MAXimum|DEFault}]][,<kaHan>]

CONFigure:FREQuency [{<oxupaemas>MINimum|MAXimum|DEFault}
[{<pa3pewenne>MINimum|MAXimum|DEFault}]][,<kaHan>]

— OXungaemasi — 370 OXMaaemas YactoTa BXOAHOro curHana. PaspelueHne — aTo
Xenaemoe paspeLleHne namepeHns B repuax. [ljuanasoH napaMeTpoB:

oxungaemas (kanan 1): 0,1 'y - 350 MI'y, (no ymonyaHwuio 10 MI'w)
oxungaemas (kaHan 2, Onuma 106): 100 My - 6,0 My (no ymonyanuio 500 MI'w)
oxugaemasi (kaHan 2, Onuuma 115): 300 MI'y - 15 'y, (no ymonyaxuio 500 MITw)

paspelueHue (Bce kaHanbl): oT 1,0E-15* go 1,0E-5* oxkngaemoro 3HayeHus
(pa3peLLeHne No ymMonyaHuio COOTBETCTBYET BpeMeHu cTpoba 0,1 c)

— KkaHan obo3HavaeT kaHan yactotomepa 1 unm 2, kotopble obosHavatoTes (@1) unu (@2),
COOTBETCTBEHHO.

Mpumepbl N3MepPeHnin HacToTbI

Il c ucnonb3oBanuem MEASure? - uamepenus curiana 20 My ¢ yacroron 0,1 My
Il paspelueHune

*RST Il cbpoc napameTpoB, NO3BONAIWMIA HaYaTb paboTy

U3 U3BECTHOTO COCTOSAHMSA

MEAS:FREQ? 20E6, 0.1, (@1)

Il c nomowbto CONFigure - uamepenus curiana 20 My ¢
Il paspewenunem 0,1 'y, pukcaums 10 otcyetoB
*RST Il cbpoc napameTpoB, NO3BONAOLWMIA HaYaTb paboTy
M3 U3BECTHOIO COCTOSIHUA
CONF:FREQ 20ES, 0.1, (@1)
SAMP:COUN 10 Il dmkcaums 10 oTcyetoB
READ?

MpumeyaHus

1 WHdopmaums o TpUrrepHbIX AEeNCTBUSAX U KONNMYECTBE OTCYETOB Ha TpUrrep
(konnyecTBe KOHTPOIbHBLIX TOYEK) CoaepxmMTCs B [Tase 5.
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N3amepeHnst YacTtoTHOro koapdpumumeHTta

94

Freq Ratio

N3mepeHns 4acToTHOro koadhuLMeHTa — 3TO M3MEPEHUsI ABYX CUrHANoB, OAWH
N3 KOTOPbIX 0BLIYHO CRYXMT ONOpPHbIM (PrcyHok 3-2). CUrHanbl MOryT UMETb pasHyto
dopMy 1 nocTynaTk Ha niobble kKaHanbl YacToToMepa B MoOOM CcodeTaHuu.

-

KaHan ynmcnuntena
i

KaHan 3HamMmeHaTtTenqa
f2

- J

PucyHok 3-2 M3mepeHns COOTHOLLEHNS ABYX BXOOHbLIX CUrHarnoB
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[ns namepeHns 4acToTHOro koadpmLMeHTa NCNonb3YHTCA CReayroLLmMe KoMmaHabl:

MEASure:FREQuency:RATio? [{<oxuaaembiii>|MINimum|MAXimum| DEFault}
[,{<pa3pewenue>|MINimum|MAXimum|DEFault}]] [,<napa_kaHanos>]

CONFigure:FREQuency:RATio [{<oxugaembiin>|MINimum|MAXimum|DEFault}
[{<pa3pewenne>|MINimum|MAXimum|DEFault}]] [,<napa_kananos>]

—  OXugaembl — 3TO OXMAaeMbln YaCTOTHbIM KO3ULNEHT ANSA ABYX BXOAHbIX CUrHa-
no.. Pa3pelueHne — 310 xenaemoe paspeLleHne anst UaMmepeHust kKoagguumeHTa.
[nana3oH napamMeTpoB:

oxungaemsln (Onuma 106): ot 0,28 no 6.0E10  (no ymon4anuio 1,0)
oxugaemblt (Onuma 115): ot 0,85 go 15.0E10 (no ymonuanwuio 1,0)

paspelueHune (Bce kaHanbl): oT 1,0E-15* go 1,0E-5* oxkngaemoro 3HayeHus
(paspelueHre No yMmon4aHuio CooTBETCTBYEeT BpeMmeHun ctpoba 0,1 ¢)

— napa_kaHanoB 3agaetcsl B hopmate (@1),(@2)|(@2),(@1). B aToi nape nepsbli
KaHan COOTBETCTBYET YMCnuUTENto B (hopMyre koadduumeHTa, a BTOpoi kaHan —
3HameHartento. Napa kaHanos no ymonyaxuio — (@1),(@2).

MpumMepbl N3MEPEHNN HaCcTOTHOro KO3IhULIMEHTA

Il npn ucnonb3oanun MEASure? - oxuaaembie M3mepeHUs 4acTOTHOro koadhduumenTa 1:1
Il ycraHoBKa 6 pa3psaoB paspeleHus ansa namepeHus koadduuuenTa

*RST I c6poc napameTpoB, NO3BONALWMIA HA4YaTb PaGoTy U3 U3BECTHOTO
COCTOSIHUSA

MEAS:FREQ:RAT? 1, 1.0E-6, (@1),(@2)

Il npu ncnonbzosanuu CONFigure - oxunpaemblit koadhpuument 1:1,
Il yctaHoBKa 9 pa3psaoB paspeLueHns Ans u3amepeHus koaduumenTa

*RST Il cbpoc napameTpoB, NO3BONAOLWMIA HA4YaTb pabOTy U3 U3BECTHOIO
COCTOSAHUSA
CONF:FREQ:RAT 1, 1.0E-9, (@1),(@2)
INP:LEV 1.5= Il yeraHoBka noporosoro yposHs 1,5 B (kaHan 1)
READ?

BY-yactotomep Keysight 53210A — PykoBoacTBO MO 3KCnnyataumm 95



3 M3mepeHusa ¢ nomoubio 53210A

MpnmeyaHus

1 Pa3psagbl paspeLueHns B ONMCaHHbIX Bbille N3MepeHunsix KoadduumeHTa yctaHaBnm-
BaloTCA napameTpom paspetueHms (1.0E-6, 1.0E-9). Mo cyTn skcnoHeHTa 3Toro 3Have-
HWS COOTBETCTBYET KONMYecTBy pa3psgos. IHopmauusi o 3aBUCMMOCTY MeXAy
BpeMeHeM cTpoba 1 paspeLueHneM oTcHeTa COAepXUTCS B «/3mepeHns 4acToTbly,
masa 5.

2 [lononHuTenbHbIE CBEAEHNS O NOPOroBbIX YPOBHAX YacToTOMEpa 1 HaCTpOVIKe
TpakTa BXOAHOro curHana cm. B [mase 4.
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U3mepeHusa ¢ nomoubio 53210A 3

N3mepeHus nepmnoga

Measure

Auto

=

eE:

51 %
Il Period Auto Level [IETHES NoiseRej |
| crily 0if [on [0ff On

CTaH}J,apTHbIe n3MepeHuna nepnoga nokasaHbl Ha PmcyHKe 3-3.

4 )

\ <«— nepumogq —>» /

PucyHok 3-3 CTtaHgapTHble nsMepeHust nepuoaa
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3 M3mepeHusa ¢ nomoubio 53210A

[nsa BbINONHEHUSI U3MEPEHUIA Neproaa UCNONb3YTCSA Cneayolwme KomaHab!:

MEASure:PERiod? [{<oxnaaemas>|MINimum|MAXimum|DEFault}
[,{<pa3pewenue>|MINimum|MAXimum|DEFault}]][,<kaHan>]

CONFigure:PERiod [{<oxuaaembiin>|MINimum|MAXimum|DEFault}
[,{<pa3pewenne>|MINimum|MAXimum|DEFault}]][,<kaHan>]

— OXngaemblii — 3TO OXMAAEMbI NepMog BXOAHOro curHana. PaspelleHme — ato
Xenaemoe paspelleHne nsMepeHna B cekyHaax. [rana3oH napamMeTpoB:

oxumgaemblnt (kaHan 1): ot 2,8 He go 10 ¢ (mo ymonyanuo 100 He)
oxungaemsln (kaHan 2, Onuma 106): ot 160 nc go 10 He (Mo ymonyaHuio 2 He)
oxungaembli (kaHan 2, Onumsa 115): ot 66 nc o 3,33 Hc (Mo ymon4aHuio 2 He)

paspelueHue (Bce kaHanbl): ot 1,0E-15* no 1,0E-5* oxungaemoro 3HavyeHus
(paspeLueHre No ymonyaHuio COOTBETCTBYET BpemeHu cTpoba 0,1 ¢)

— KaHan o6o3Ha4aeT kaHan yactotomepa 1 unu 2, kotopble obo3HavatoTest (@ 1)
unm (@2), COOTBETCTBEHHO.

Mpumepbl N3mepeHnin nepuoga

Il npu ncnonb3osanuu MEASure? - usmepenus nepvoga B 100 He (10 M)

Il curHan ¢ paspeleHuem B 12 pa3psgos

*RST Il c6poc napameTpoB, NO3BONAOWMIA Ha4aTb PaboTy U3 N3BECTHOrO COCTOAHUS
MEAS:PER? 100E-9, 1E-12, (@1)

Il ¢ nomowbto CONFigure - namepenus nepuopa B 100 He (10 M)
Il curnan ¢ paspelennem B 12 paspsgoB

*RST Il c6poc
napameTpoB, NO3BONAIOWMIA Ha4yaTb PaboTy U3 N3BECTHOTO COCTOSIHMS
SYST:TIM 1.0 Il Tanm-ayT namepeHui 1 ¢ (Ha 1 uamepeHue)

CONF:FREQ 100E-9, 1E-12, (@1)
SAMP:COUN 10 // dpukcaums 10 otcuetoB
READ?

MpnmeyaHus

1 VHdopMaumsi o TpUITepHbIX ENCTBUSIX U KONTMYECTBE OTCYETOB Ha TpUITep
(konuyecTBe KOHTPONbHBIX TOYEK) coaepxutcs B [Mase 5.

2 [lononHuTenbHbIE CBEAEHNS O NOPOroBbIX YPOBHAX YacTtoTOMepa 1 HaCTpOVIKe
TpakTa BXOAHOro curHana cm. B [mnase 4.

98 BY-yactotomep Keysight 53210A — PykOBOACTBO.MO 3KCHIyaTalum



Keysight 53210A 350 MI'y BY-4actoTomep
PykoBoacTBo Mo akcnnyatauum

HopmupoBaHne BXo4HOro
curHana 53210A

Xapaktepuctuku kaHana 100
TpakT HopmupoBaHusa curHana 101
MamepeHns ypoBHeW BXOAHOIO curHana u cunsl curHana 119

B a0l raBe coaepxutcst MHgopMaLmsa 0 HacTPOKe BXOOHbIX KaHarnoB B COOTBETCTBUN
C XapaKTepucTMKamu OXMUOAeMOoro BXOAHOro curHana. CrnegyeTt HacTpoUTb uMneaaHc
KaHana, AnManasoH 1 KoaddULmMeHT NpobHMKa, CBA3b NO BXOAY, (UNLTpaLmio, NapaMeTpsbl
YYBCTBUTENBHOCTU U NOPOrOBOro YPOBHS.

KEYSIGHT

TECHNOLOGIES
99
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HopmupoBaHue BxogHoro curHana 53210A

XapakTepucTukm KaHana

100

B vactotomepe 53210A nmeetcs oguH OCHOBHOM BXOAHOW KaHan v 0AuH JONONHUTENb-
HbIn. Onuusa 201 gobaBnseT AONONHUTENBLHLIN (MapannenbHbIA) pa3beM kaHana 1 Ha
3agHew naHenu. Onummu 106 n 115 gobaenstoT BTopon kaHan Ha 6 'y unn 15 My, cooT-
BeTCTBEHHO. Onuua 202 npegocTaBnseT BbIBOA BTOpOro kaHana (Onuum 106 nnn 115)
Ha nepeaHo naHens, a Onumsa 203 pasvewaet Onuuto 106 unn 115 Ha 3agHen
naHenu.

Ecnu Ha 3agHe naHenu NpycyTCTBYET NaparnnesnbHbii Bxod kaHana 1 (Onuwusa 201),
BCE XapaKTepuCTUKM BXOAa NPUMEHSIIOTCS TONbKO K 3aAHEeMY pasbeMy U ykasaHbl

13 pacyeta BxogHoro nmnegaHca 50 Om. XapakTtepucTukn Bxoaa Ha nepeaHen naHenu
B 3TOM Cry4yae He ykasbiBatoTcsl. Kpome Toro, npu kanmbpoBke npnbopa mncnonbayetcst
BXOOHOW pa3zbeM Ha 3agHen naHenu.

Mpu nporpammmnpoBaHumn YacToTomMepa Yepes MHTepderic BBO4a-BbiIBOAa HACTPOMKa
BbINONHAETCA komaHaamm nogcuctemsl SCPI INPut. B aTnx komaHgax cuHTakcu4yeckmne
koHCTpyKuun INPut[1] n INPut o6o3HauvatoT kaHan 1. COOTBETCTBEHHO, 3TN KOMaHAbl He Npu-
MEHSIOTCS K AOMNONHUTENBbHOMY BTOpOMY KaHany (Onuus 106 nnm 115).

CTaHgapTHbIN (OCHOBHOM) KaHan 4YacToToMepa 1 JONONMHUTENbHLIA BTOPOW KaHan MoryT
HacTpanBaTbCsl HE3aBMCMMO Apyr OT Apyra. Mpu 3ToOM n3MepeHnst Ha kKaHanax He npouc-
XOOSAT OAHOBPEeMeHHO. MepekroyeHne Mexay KaHarnamm CoOXpaHsieT HacTPOiiKy KaHana,
HO 3aBepLUaeT TeKyLme namepeHusi. KaHan, KoTopblil CTaHOBUTCS BbIGpaHHbIM, MOBTOPHO
MHULMUPYETCS, a 3aTeM NpM BbINOSHEHUM YCNOBUIA 3anporpamMmMMpoBaHHOIO Tpurrepa
HaYMHaOTCS 3MEPEHUSI.
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TpakT HopMUpPOBaHUS cUrHana

HopmupoBaHue BxogHoro curHana 53210A

PucyHok 4-1 [eMOHCTpUPYeT TpakT HOPMUPOBaHUS CUrHana Yactotomepa.

4

/ AsTomaTi-
veckas 1
kanu6poska

MBT <D
Bxon Bt

INPut[1]:IMPedance
INPut[1]:PROTection? BbiGop
INPut[1]:PROTection:CLEar AvanasoHa

Bawwra Bxoga

INPut{1/2}:RANGe
INPut{1|2):PROBe

CB#iab N0 NOCTORHHOMY ToKY

L

Casiab 10 NepeMeHHOMY TOKy

INPut[1]:COUPling

Bydep

Bbibupaemblit
DUMBTP HUBKKX YaCTOT

100 kY

INPut{1]2}:FILTer

MoporoBbiii ypoBeHb

1 YyBCTBUTENBHOCTL

—_—

INPut[1]:LEVel
SYSTem:ALEVel:FREQuel
INPut[1]:LEVel:AUTO
INPut[1]:LEVel:RELative
INPut[1]:NREJect
INPut[1]:SLOPe

ncy

mpuzzep /
cmpo6upoeaHue

)

PucyHok 4-1

HopmuposaHue BxogHoro curHana 53210A

B Tabnuue 4-1 npegcrtaeneH 0630p 3HAYEHUIN, yCTaHaBNMBAEMbIX NPW BKIHOYEHUN
U1 nocrne npeasapuTeribHON HACTPOMKN NapaMeTpoB HOPMUPOBaHUS curHana.
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4 HopmupoBaHue BxogHoro curHana 53210A

Tabnuua 4-1 KpaTkuin 0630p napaMeTpoB BXOQHOMO KaHana npv BKIOYEHUN
Unu nocne npeaBapuTeNbHON HACTPOKN

Mapametp Hactpoika

MmnenaHc 1MQ
HwnanasoH (npobHuk 1:1) 5B
IwnanasoH (npobHuk 10:1) 50 B
KoadpdpmumeHT npobHmka 1:1

CBsi3b Mo BXoAy Mepem. Tok
PUNBTP HUKHMX YacToT Bbikn.
ABTOBbIpaBHMBaHWe BkntoyeHo
YpoBeHb (aGCONIOTHbLIN) 0,0B
YpoBeHb (OTHOCUTENbHBIN) 50%
MopaeneHue wyma BbikntoyeHo
DpoHT MonoxutenbHbIN
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HopmupoBaHue BxogHoro curHana 53210A 4

BxooHon nmnepaHc

Chan 1 Setu

Coupling :_Tmpedance: Range Level BW Limit Probe — . ) L2 ]
[ac DC | [1MQ 500

BV 50v | Setup | Dff 100k |[None 10:1 R

BxogHon nmnegaHc yactotomepa 53210A MoXeT ycTaHaBnmBaTbcs B 3Ha4eHne 50 Om
unn 1 MOmM ¢ nomoLubio cneaytoLle KOMaHabl:

INPut[1]:IMPedance {<umneganc>|MINimum|MAXimum| DEFault} INPut[1]:IMPedance?
[{MINimum|MAXimum|DEFault}] (dbopma 3anpoca)

MmnepaHcbl 50 Om 1 1 MOM no3BonsAT UCMonb3oBaTh cornacoBaHue MMnegaHcoB
(OKOHEYHOE COMPOTUBIEHUE) W LLYHTUPOBAHMNE, COOTBETCTBEHHO.

Vicnonb3oBaHmne NpOOHMKOB  Mpu ucrnonbaosaHum Npo6Huka 1:1 unn 10:1 BxoaHom
MMnegaHc YactoToMepa AoSmKeH BblTb HACTPOEH Ha cornacoBaHue NpobHuka (Hanpu-
mep, 50 Om, 1 MOwm, Bbicokuin nMneaaHc). [JononHMTensHO CM. pasgen «YcTtaHoBKa
KoadhuumeHTa npobHmKay.

Mocne nepesarpysku (*RST) unun npegBapuTenNbHON HACTPOMKK C NEpeHeN NaHenm
(Preset) umnenaHc yctaHaesnuaetcs B 3HadyeHne 1 MOwm. CONFigure n MEASure He name-
HSIIOT HACTPOWKY BXOAHOMO MMneaaHca.

Mpumep nmnegaHca

Il namepeHus nepnoaa Ans oxugaemoro curHana 10 Mru,
Il MakcMmanbHoe pa3spelleHue, ucnonb3yercs kaHan 1
CONF:FREQ 0.1E6,MAX,(@1)

INP:IMP 1.0E6 Il yctaHoBKa MneAaHca Ha 1 MOm
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104

HopmupoBaHue BxogHoro curHana 53210A

3alwmTa Bxoga

MakcumanbHO AonycTMOe BXOAHOE HanpsbkeHue (Bknoyas nobon caBur NoOCTOSHHON
cocTasnsoLLen) npu BxogHom nMmnegaHce 50 Om coctasnsert + 5,125 B(nwuk.). Ecnu
BXOAHOE HanpsbkeHue npesbiwaer - + 10,0 B(nwuk.), pene 3awuTbl Ha BXOAE OTKpbIBa-
eTcs, yctaHaenmeasi BxogHon nmnegaHc 1 MOm. (Ho npu atom akpaH 1 nporpaMmHas
KHOMKa no-npexHemMy 6yayT nokasbiBaTb yCTaHOBNEHHOE 3HayeHne 50 Om).

Korga pene oTKpbITO, KHOMKa COOTBETCTBYIOLLENO KaHarna Muraet. YTobbl 3akpbiTh pene,
HY)XHO YBpaTb BXO4HOE HanpshKeHWe UM CHU3UTL ero HUXKe onacHoro nopora,

a 3aTeM HaxaTb 3Ty KHONKY. ST Ae/CTBUS BO3BPALLAOT 3HaYeHe nmneaaHca

Ha 50 Om.

YT106bI NporpamMmmMHbIM cnocobom onpeaenntb, 6bino N OTKPbLITO pene 3alluTbl, BOC-
nonb3ynTecb KOMaHOoMn:

INPut[1]:PROTection?

KoTopas 3anpalumeaeT cocTosiHue pene (0 = pene 3akpbiTo, 1 = pene oTKpbITO). Koraa
BXOAHOE HanpshXeHue y6paHO UMM CHUXKEHO HUXe OMacHOro nopora, perne 3awuTbl
OTKIHOYaeTCsl (3aKpbiBAeTCs) crieaytolwein KoMaHaoi:

INPut[1]:PROTection:CLEar

Mpu aTomM BXOAHOW MMMNeaaHC CHoBa nomnyyaet 3HadeHne 50 Om.

BuT neperpyskun no Hanps>keHUo  CpabatbiBaHue perne 3alwmTbl BXOAa COMpOBO-
xpaetcsa ycraHoBkon 6uta O (Meperpyska no HanpsXKeHWto) B rpynne perncrpa Hekave-
CTBEHHbIX pe3ynbTaToB. YToObl O4UCTUTL 3TOT BUT B perncTpe ycnosuii, BbINONHUTE
komanay INPut:PROTection:CLEar unu namennte sxogHo umnegaHc go 1 MOwm. but B peru-
CTpe COObITUI OUMLLI@ETCS NPY CUUTBLIBAHUK perucTpa. [JononHUTensHoO cM. pasgen
masa 8, «CocTosiHne npubopay.
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HopmupoBaHue BxogHoro curHana 53210A 4

BxooHon gnanasoH

Chan 1 Setup

Coupling |Impedance; Range ILe\.'el BW Limit Probe -— ) 2 )

[AC DC |[1MQ 500 BV 50V ISetup [Off 100k |[None 10:1

Channel/ Setup

Paboune gnanasoHbl curHana (BxogHele AvanasoHbl) Yactotomepa 53210A coctaBnsoT
+5,0 B, £ 50 B 1 + 500 B 1 3aBucsaT oT KoacpdumumeHTa NnpobHMKa. [JuanasoH yctaHaBnu-
BaeTCs cneayloLwen KomaHaon:

INPut[1]:RANGe {<guana3on>|MINimum|MAXimum|DEFault}
INPut[1]:RANGe? [{MINimum|MAXimum|DEFault}] (dopma 3anpoca)

Ecnu BbiGpaH KoadhdmumeHT npobHuka 1:1 (cm. «YcTtaHoBKka koadhduumeHTa npob-
HMKa»), 30ecb AOCTYMHbI Anana3oHbl 5,0 B n 50,0 B. Ecnn BbiOpaH ko3dduumeHT npob-
Huka 10:1, goctynHbl ananasoHsl 50,0 B 1 500,0 B.

CONFigure n MEASure He nameHsiloT guanasoHa ons sxoga. llocne nepesarpysku
(*RST) unun npegsaputenbHON HACTPonkK ¢ nepefHen naHenu (Preset) ouanasoH ycra-
HaBnuBaeTcs Ha 3HaveHue 5,0 B.

MNprMeHeHne aBTOMaTUYECKOro MacluTabupoBaHus

[nsi BxogHbIX curHanos ¢ Yactotoi 6onee 100 My dyHKUMA aBTOMacLUTabpoBaHWs
(Auto Scale) o6HapyxuBaeT curHan Bo BXOQHOM KaHarne 1 B 3aBUCHMOCTU OT €ro
aMnnuTygbl yCTaHaBnmBaeT ananasoH 5 B unm 50 B. ABToMaTu4yeckoe mactabupo-
BaHue oTnuyaeTtcs oT cbpoca npeaBapuTenbHON HAaCTPOKKK, MPU KOTOPOK BCeraa ycra-
HaBMMBaETCs AMana3oH No ymonyaxuo 5 B.

Mpumep BbIOOpa ananasoHa

Il namepeHus nepnoaa Ans oxugaemoro curHana 10 Mru,
Il MakcMmanbHoe pa3spelleHue, ucnonb3yercs kaHan 1
CONF:PER 0.1E-6,MAX,(@1)
INP:IMP 1E6 // ycTaHoBKa uMneaaHca 1 MOm
INP:RANG 50 // ycraHoBKa gnanasoHa 50 B
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4 HopmupoBaHue BxogHoro curHana 53210A

YcTaHoBKa koadppuumneHTa npobHmka

Chan 1 Setup - . —_—
Coupling | Impedance| Range Level BW Limit Probe :4— : 2 )
[AC DC | [1MQ 500 | [8W 50% || Setup | [Off 100k [None 10:1

Channel ' Satup

YT0oO6bI NyyLLe OLEHUTb TECTOBLIE TOYKM TeCTUpyeMoro ycTponcTtea (DUT), komnaHus
Keysight pekomeHnayeT ncnonb3oBaTtb co Yactotomepom 53220A/ 53230A naccuBHble
npo6Hukn N2870A, N2873A n N2874A. MNpobHuk 35 MI'y (MY) N2870A 1:1 n npobHmkn
500 MI'y, N2873Awn 1,5 'y N2874A 10:1 Hanbonee 4acTo UCNomnb3yHTCs C ocuunnorpa-
damm Keysight.

Mpwn ncnonb3oBaHMM NPOGHMKOB CO YacTOTOMepPOoM BblBGop KoadduLmeHTa NpobHMKa
NPUMEHSIET N OTOOPaxaeT NOPOroBble YPOBHMU U YPOBHU ABOMHON aMNNUTYAbI OTHO-
CUTENbHO pearbHbIX YPOBHEN TECTUPYEMOro YCTPOMCTBA, a He YPOBHEN Ha BXode
kaHana. KoaddunumeHT npobHuka ycTaHaBnNvMBaeTCs criegytoLein KoMaHaou:

INPut[1]:PROBe {<ko3dcpmuueHT>|MINimum|MAXimum|DEFault}
INPut[1]:PROBe? [{MINimum|MAXimum|DEFault}] (dhopma 3anpoca)

Hactpoiiku koadmumerTta npobHuka: 1 anst npobHuka 1:1 (N2870A) n 10 anst npobHWka
10:1 (N2873A nnu N2874A). Ecnu BbIOpaH BapuaHT 1, AOCTYMNHbI AMana3oHbl YacToToMepa
5 B n 50 B. Ecnu BbibpaH BapuaHT 10, 4OCTYNHbLI AMana3oHbl Yactotomepa 50 B nnn 500 B.

CoBMEeCTMMOCTb BXOA0B NPOOHMKOB  COBMECTUMOCTb BXOLOB NMPOGHUKOB
N2870A n N2873A coctaensaet 1 MOM. CoBmectumocTb npobHuka N2874A coctaBnsiet
50 Om. Kaxablin N3 HUX COBMECTMM C BXOOHON eMKOCTbio Yactotomepa 20 nd. MNpun
MCMOMNb30BaHMM NMPOBHMKA HY)XHO HACTPOWUTL COOTBETCTBYHOLLMIA MPABUIbHbIA BXOAHOW
mmneaaHc yactotomepa (1 MOm, 50 Owm).

CONFigure 1 MEASure He U3MEHSIOT HAaCcTPONKy koadhdmumeHTa npobHuka. Mocne nepesa-
rpysku (*RST) unn npegsaputensHon HacTpoviku npnbopa (SYSTem:PRESet unu kHonkown
Preset) yctaHaBnmBaetcs koaduumeHT npobHuka 1.
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HopmupoBaHue BxogHoro curHana 53210A 4

CB43b no Bxoay

AC DC | [1MQ 500 | BV 50W (] Setup | [Off 100k |None 10:1

Channel / Setup

r . T )
| Coupling |Impedance| Range Lewel BW Limit Probe -— A A

|

L

[ns Bxoga yactotomepa 53210A MOXHO HACTPOUTL NPAMYIO (MO NOCTOSTHHOMY TOKY)
WM EMKOCTHYHO (MO MepeMeHHOMY TOKY) CBA3b, UCMOMb3ys CreaytoLLyto KomaHay:

INPut[1]:COUPIing {AC|DC}

INPut[1]:COUPIling? (dopma 3anpoca)
CBs3b N0 NEpeMEHHOMY TOKY yaansieT NOCTOSIHHYIO COCTaBMAOLLYIO CUrHana u LeHTpu-
pyeT 3TOT curHan no yposHto 0 B. [locTynHas ans usmepeHunst nornoca o63opa

(no kaHanam 1 un 2) co CBsI3bo N0 NEPEMEHHOMY TOKY:

1mly 10 My

MocToAHHbI MepemeHHbI
TOK ToK

— nepem. Tok =10 'y — 350 MI'y
— noct. Tok =1 My — 350 MMy,

CBs3b N0 NOCTOAHHOMY TOKY AenaeT AOCTYNHOW BCIO MOMOCYy NponyckaHus npubopa
(ot 1 My go 350 MI'y). CONFigure u MEASuUre He N3MEHSAIT HAaCTPOWKY CBA3M

no exopay. MNMocne nepesarpysku (*RST) unu npeasaputensHON HACTPONKKM C NepeaHen
naHenu (Preset) ycTaHaBnvBaeTcs cBA3b MO NEPEMEHHOMY TOKY.

Mpu BbIGOPE CBA3M NO NOCTOSIHHOMY MINN NEPEMEHHOMY TOKY HEOOXOAMMO YYUThIBaTb
aMnnuTygy BxogHoro curHana. Ceasb N0 NOCTOAHHOMY TOKY NPpMMeHVMa Anst 60nbLnH-
CTBa U3MepeHnii, 0CO6EeHHO Ansa TpebyoLmxX onpeaeneHHoro ypoBHs Tpurrepa. Bmecto
TOro, YTOObI CHMXaTb aMNNUTYAy CUrHana u3MeHeHneM amanasoHa Yactotomepa,
MOXXHO MPUMEHUTb CBSI3b MO NEPEMEHHOMY TOKY 11 COBMELLEHUSI CUrHana ¢ OKHOM
rmcrepesnca, KoTopblii onpeaensieTcs ypoBHEM Tpurrepa. OTo NpeacTaBneHo

Ha PucyHke 4-2 (Takke cM. «[1oporoBbIi ypoBEHb U YYBCTBUTENBHOCTHY).
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Vu
Ve

~

BXOHOW CUrHan co CABWUIOM
NOCTOSIHHOW COCTaBnsAoLLEen

3anporpaMMmMpoBaHHbIN Touka Tpurrepa
ypOBeHb Tpurrepa Touka c6poca

- /

------ e

OKHO rucTtepesuca

CBA3b N0 NOCTOSIHHOMY TOKY CBAI3b N0 NepeMeHHOMY TOKy /

108

PucyHok 4-2 Mcnonb3oBaHWe CBA3M N0 NEPEMEHHOMY TOKY AN AOCTUXEHUS TOYeK
Tpurrepa

BpeMﬂ CT86VIJ'IVI3aLI,I/IVI npu nepexoane Mmexny ceA3bt No NOCTOAHHOMY
n nepemMeHHOMY TOKY

CyluecTByeT onpefeneHHoe Bpems ctabunusaummn ans nepexoaa ot crabunusaumm
no NOCTOSHHOMY TOKY K cTabunmsaummn no nepeMeHHomy Toky. YTobbl oLueHWTsL Nnpogon-
XWUTENbHOCTb 3TOT0 BPEMEHMU, YYnUThbIBaWTE cnedylownii hakT: CUrHan ¢ NOCTOSAHHOW
cocTaBnstoLen 5 B (co cBA3bio N0 NOCTOSHHOMY TOKY) CTabunmManpyeTcs 40 YPOBHS
LeHTpanbHoro HanpsixeHus 0 B (Co cBsI3bio N0 NepeMeHHOMY TOKY) NPUMEPHO 3a OAHY

ceKkyHzy.

Mpumep cBAan

I uamepeHus nepuopa ansa oxuaaemoro curiana 10 Mru,
Il MakcMmanbHoe pa3spelleHue, ucnonb3yercs kaHan 1
CONF:PER 0.1E-6,MAX,(@1)

INP:COUP AC // ycTaHOBKa CBf31 MO NepeMeHHOMY TOKY

PunbTp (HU3KOHACTOTHLIW), OrPaHUYMBAIOLLINA NOSTOCY MPOMYyCKaHUSA

Chan 1 Setup o — —
Coupling |Impedance| Range Level :_ BW Limit Prohe — : ) g - )
[AC DC | [1MQ 500 | [5¥ 50V (] Setup | off 100k {[None 10:1 ———Chamnel/Setup
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Onsa namepennii yactot ot 100 k' 1 MEHEE MOXHO BKIKOUUTb HA TPaKTe CUMrHana
dunsTp HM3KMx YactoT 100 KMy, Y4TOGbI YCTPaHUTL LYM OT BbICOKOYACTOTHBIX KOMMOHEH-
TOB BXOQHOrO CurHana.

q)VIJ'Ipr NOoJ10Cbl NpOoNyCKaHUA NepekniyaeTcd Ha TpakT CUrHana ¢ NoOMOLbOo KOMaHAbl:

INPut[1]:FILTer[:LPASs][:STATe] {OFF|ON}
INPut[1]:FILTer[:LPASs][:STATe]? (cbopma 3anpoca)

On — BkntoyaeT punbtp. Off — BbIKMOYaET QUNLTP.

PuricyHok 4-3 0eMOHCTpUPYET BrMsiHUE BKIOYEHUSI DUMLTPa HA M3MepsAeMyto Nornocy
0630pa npubopa.

/ 1My 10T \/\ 100 kl'y,
/
/

~

IMoCTOAHHBIN [MepemeHHbINn

QOK TOK /

PucyHok 4-3 Mamepsiemasn nonoca o63opa ¢ BKNOYEHHLIM (OUNETPOM MOMOCHI
nponyckaHus

Ha pucyHke:
— CBs3b no noctosiHHoMy Toky = 1 My — 100 kl'y,
— CBsa3b no nepemeHHoMy Toky = 10 'y — 100 Iy

CONFigure 1 MEASure He nsmeHa0T HacTporiky dunbtpa. MNMocne nepesarpysku (*RST)

UnNu NpeaBapuUTENbHON HACTPOWKU C NepeaHen naHenu (Preset) punsTp HU3KUX YacToT
OTKIoYaeTcs.
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MoporoBbin YpOBEHb N HYBCTBUTESIbHOCTb

Chan 1 Setup

Coupling |Impedance| Range n Level IEWLimit Probe -— ﬁ L
I s | : o =)
[AC DC | TMQ 500 | [V 50y, | Setup | [off 100k None 10:1 A et

Auto Level IR Slope MoiseRej
0ff [On [ [Pos Meg |off On

MoporoBbI ypoBeHb — 3TO YPOBEHb TpUrrepa (Bxoda), Mpy KOTOPOM YacToTOMeEp Hauu-
HaeT oTcYeT (TO eCcTb M3MepPeHns) curHana. AToT YPOBEHb NpeAcTaBnseT cobom LEeHTp
AnanasoHa ructepesuca — nornocy, kotopas NpeacTaBnseT YyBCTBUTENbHOCTb CHET-
yuka. Ytobbl oTcyeT 6bin 3adhmMKCUpPOBaH, CUrHan AOMKEH nepeceyb BEPXHUIA U HXKHWUIA
noporu 3ToN NONoCkl B NPOTUBOMNOMOXHLIX HanpasneHUsX (C NPOTUBOMONOXHOW Nonsp-
HOCTbIO0). Ha PucyHke 4-4 ykasaHbl 3TW XapakTepuCTUKM 1 YCNOoBUS AN BXOGHOIO CuUr-
Hana. [luHamnyeckuii AnanasoH BXOAHOMO CUrHana otobpaxaercs Ha nepegHew naHenu.

INPUt[1]:LEVel \
SYSTem:ALEVel:FREQuency
INPut[1]:LEVel:AUTO

INPut[1]:LEVel:RELative
INPut[1]:NREJect

paBounit Auanason curHana

TouKa Tpurrepa ]

Vy
Ve
Vi

| | |
\'_K\/\ | I'M\ /\ | noporosbiit yposemfk

I |

r \i T |

T (nBoiHan
4YBCTBUTENLHOCTb)

[MHAMUYECKUI ANanasoH

/ I 1
| |
| |
| / | |
| Touka cbpoca | |
| |
| |
. .
t t

N

/
\

NONOXUTENbHBIN

DpOHT

oTpULaTENbHBIA
pOHT

INPut[1]:LEVel:MAXimum?

Vpp: 530V Vmin: 1.24 ¥ Vmayx: 6.54V

INPut[1]:SLOPe

vHAUKaTop o Ha 7 naHenn

INPut[1]:LEVel:PTPeak?
INPut[1]:LEVel:MINimum? /
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PucyHok 4-4 [MoporoBbIi ypoBEHb BXOAHOIO CUrHarna v YyBCTBUTENbHOCTb
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YkasaHue abcontoTHOro NoporoBoro YpoBHSt

Chan 1Setup +{.000 V

Auto Level Slope MoizeRej
ot on | lPos Neg off On

BxopgHol NoporoBbIi ypOBEHb MOXET ObITb Yka3aH B BUAE abCONMOTHOrNO 3HaYEHUS.
ABCONIOTHBIN YPOBEHb YCTaHABNMBAETCS CrieaytoLLe KOMaHaoM:

INPut[1]:LEVel[:ABSolute] {<BonbTbi>|MINimum|MAXimum|DEFault}
INPut[1]:LEVel[:ABSolute]? [{MINimum|MAXimum|DEFault}] (dbopma 3anpoca)

AGCOnTHbIE NOPOroBble YPOBHW AN BXOAHbIX AUana3oHOoB:

— [OmanasoH 5 B: + 5,125 B (paspeLueHne 2,5 mB)

— [Ownana3soH 50 B: + 51,25 B (pa3peLueHune 25 mB)

— [OmanasoH 500 B (¢ npo6bHukom 10:1): £ 512,5 B (pa3pewweHue 250 mB)
Komanpa LEVel yctaHaBnvBaeT abContoTHbIM MOPOroBbI YPOBEHb AN BCEX N3MEPEHWIA.

YctaHoBka abCconTHOrO YpOBHA OTKIOYaeT PyHKLMIO aBTOMaTUYECKOro BblpaBHU-

BaHus Ha npubope. CONFigure 1 MEASure Bknto4aloT aBTomaTMyeckoe BblpaBHUBaHUe
1 yCcTaHaBnMBatoT NOPOroBbIvi ypoBeHb Ha 50%. Mepesarpyska (*RST) unu npegsapu-
TenbHasa HacTpoWka c nepegHen naHenu (Preset) Takke BKNOYaAOT aBToMaTuyeckoe
BblpaBHVMBAHME N yCTaHaBNUBAIOT NOPOroBbIN ypoBeHb Ha 50%.

Ecnu BkntoyeHo aBTomMaTnyeckoe BblpaBHMBaHWeE, 3anpoc abCconoTHOMO YPOBHS
ANs TEKyLLero kaHana nsmepeHuii BO3BpaLlaeT caMble HOBble N3MEePEHNs BXOAHOTO
MOPOroBOro HanpskeHus. Ecnv aToT KaHan He SBNSETCA KaHanom U3MepeHuin,
BO3BpaLyaetcs 3HaveHne 9.91E+37 (He umcno).
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Mcnonb3oBaHne aBToMaTtM4eCcKoro BblpaBHMBaAHUA

- Goan Setun. — — EOC

| Auto Level EIHRD | Slope MoizeRej
| Off [on [off On

IPos Neg

ABTOMaTUYeCKas HacTpoKa BXOQHOIO NOPOroBOrO YPOBHSI OCHOBaHA Ha MONOXUTEMb-
HbIX M OTpULATENbHbIX NUKaxX BXOAHOrO curHana. ABTOMaTU4eckoe BblpaBHMBaHUE BKIO-
YaeTcs cnegytoLlen KoMaHgown:

INPut[1]:LEVel:AUTO {OFF|ON|ONCE}
INPut[1]:LEVel:AUTO? (dopma 3anpoca)

OFF otkntovaeT aBToBbIpaBHMBaHWe; ON BktovaeT aBToBbIpaBHUBaHMe. Mapametp ONCE
HEMEANEHHO yCTaHaBNMBAET aBTOMaTUYECKUI YPOBEHb M OTKITIOYAET aBTOBbIPaBHNBaHMWE.

Korga BKnoYeHO aBTOMaTUYeCKoe BbipaBHMBAHWE, NOPOroBbIi YPOBEHb YKasbiBaeTcs
B BuZe NpoLeHToB (%) OT ABOMHOM aMNAUTYAbl BXOQHOMO HanpsikeHus (CM. pasgen
«YCTaHOBKa OTHOCUTENbHBIX MOPOrOBbLIX YPOBHEN ).

Komangb! CONFigure n MEASure BkntoyaroT aBToMaTnyeckoe BblpaBHUBaAHUE U yCTaHaBMU-
BaloT NOPOro.bIn yposeHb Ha 50%. Mepesarpyska (*RST) unu npeasapuTensHas
HacTpoWika ¢ nepeaHen naHenu (Preset) Takke BKHOYalOT aBTOMATU4ECKOE BblpaBHUBA-
Hue Ha noporoBoM ypoBHe 50 %.

YcTaHoBKa OTHOCUTENbHbIX NOoporoBbIX ypOBHeI7I

OTHOCUTENbHLIE noporoebie YPOBHW BbipaXXatoTCc4d B NMpoLeHTax oT OBONHOM aMmnnnTygbl
BXOQHOro curHana. OTHocuTeNbHbIE noporun HactpanBarTCA C NOMOLLbHO CJ'Ie,EI,yIOLIJ,eIh
KOMaHAbl:

INPut[1]:LEVel:RELative {<npouerT>|MINimum|MAXimum| DEFault}
INPut[1]:LEVel:RELative? [{MINimum|MAXimum| DEFault}] (dbopma 3anpoca)

3HayeHust nopora mMoryT HaxoauTbes B npegenax ot 10% no 90% c paspelueHnem 5%.
OTtHocuTenbHoe 3HaveHne 10% cooTBETCTBYET OTpULLATENBHOMY NKY CUrHana, a OTHo-
cuTenbHoe 3HaveHne 90% — nonoXxuTensHoMy nuky. [Ans yka3aHUusi OTHOCUTENbLHOIo
MOPOroBOro ypoBHA JOJMKHO ObITb BKITIOYEHO aBTOMaTU4eCKoe BbipaBHUBaHUe.
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KomaHga LEVel yctaHaBnnBaeT 0THOCUTENbHBIN NMOPOroBbIN YPOBEHb A1 BCEX M3MEPEHUN.

CONFigure n MEASure yctaHaenusatoT nopor Ha 50% 1 BKnto4aloT aBTOBbIpaBHUBa-
Hue. NMepe3arpy3ka (*RST) nnu npegBapuTensHas HacTporka ¢ nepeaHen naHenm
(Preset) Takke ycTaHaBnuBaloT NOPOroBbi ypoBeHb 50% u BKMo4aoT
aBTOBbIpaBHVBaHME.

MprMep OTHOCUTENBHOTO NOPOTrOBOIO YPOBHS

Il ycTaHOBKa OTHOCMTENLHOrO NOpora Tpurrepa
CONF:FREQ 1E6, 0.1, (@1) I namepenus curHana 1 My

INP:IMP 50 Il ycTaHoBKa umneaaHca 50 Om
INP:RANG 5 Il ycTaHoBKa AnanasoHa Ha 5 B
INP:COUP AC Il ycTaHOBKa CBA3M NO NepeMEeHHOMY TOKY
INP:LEV:REL 30 I noporoBbIi ypoBeHb Ha 30%

Vl3mepeHM;| HU3KOYaCTOTHbLIX CUTHanoB

Hu ansa kaknx dyHKUMA YacToToMepa He criedyeT MCMnofb30BaTh aBTOBbIPaBHNBaHNE
Ans yactoT meHee 50 IU. MNMoporosbie ypoBHM criedyeT HacTpansaTb C NOMOLLBI0 abco-
TNIOTHBIX 3Ha4YeHun (M. pasgen «YkasaHue abContoTHOro NOPOroBOrO YPOBHS»).

Komangy MEASure He cTouTt ucnonb3oBatk ¢ YacToTamu meHee 50 M, mocKonbKy ata
KOMaH[a HacTpavBaeT YacToTOMep (B T. Y. BKIIOYAET aBTOBbIPABHMBAHNE) U Cpa3y Xe
NPOV3BOAUT U3MEPEHUSI.

[ns yacToT B 3TOM AnanasoHe ncnonbaynte komaHgy CONFigure n oTknovante aBto-
BblpaBHVBaHWe, yka3blBasi abCOMIOTHbIV NOPOroBbIv ypoBeHb. [pumep:

IInamepenns curhana 10 My

CONF:FREQ 10, (@1) Il vamepenus curnana 10 My

INP:IMP 50 Il yctaHoBKa uMnegaHca Ha 50 Om

INP:RANG 5 Il yctaHoBKa auana3oHa Ha 5 B

INP:COUP AC Il ycTaHOBKa CBSi3U NO NepeMeHHOMY TOKy

INP:LEV 1 Il noporoBbliit ypoBeHb 1 B, oTkntoueHne aBTOBbIPaBHUBaHMSA
INIT Il dmkcauus otcyeTa

CBsi3b M0 BXOAY ¥ NOPOroBble YPOBHM

PucyHok 4-5 0eMOHCTPUPYET, Kak OTHOCUTENbHbIE NMOPOroBbIE YPOBHM MPUMEHSIOTCS
K BXOZHOMY CUrHary.
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Ecnu curHan cogepskut cOBur NOCTOSIHHOW COCTaBMALLEN, aBCOMOTHOE 3HaYeHue
OTHOCWTENbLHOrO Mopora 3aBUCUT OT CBA3W No Bxody (Mo NepeMeHHOMY U NOCTOsAH-

HOMY TOKY).
/ 100% \
(V makc.:)
100%
(V makc.:)
0%
(V MUH.2)
ov
0%
(V MuH.:)
\ CBA3b MO NOCTOSAHHOMY TOKY CBA3b N0 NepeMeHHOMY TOKY

PucyHOK 4-5 CBA3b No BXOo4y U OTHOCUTESIbHbIE MOPOroBbl€ YPOBHU

Hanpuwmep, BxogHoun curHan 3 B (gBoiHas amnnuTyga) co cABUroM MOCTOSIHHOM COCTaB-
nsiowen 2 B n cBaA3blo Mo NOCTOSAHHOMY TOKy BydeT umeTtb 3HadeHne V makc. = 3,5 B

nV muH. = 0,5 B (V makc., V MUH. n V gB.amnn. MOXHO yBUAETb Ha NepeaHen naHenu).
Mpu cBA3M No nepeMeHHOMY Toky V Makc. 1 V MUH. moryT 6biTb + 1,5 B cOOTBETCTBEHHO.

Ecnu gns onncaHHOro Belle curHana co CBA3bio Mo NOCTOSHHOMY TOKY YKa3aH OTHOCU-
TenbHbI NoporoBbiv yposeHb 30%, cooTBeTCTBYlOLEe (abcontoTHOE) 3Ha4YeHne cocTaB-
nset 1,4 B. ToT e OTHOCUTENbHbIM NOPOr AfS cUrHarna co CBS3bio N0 NepeMeHHOMY
TOKy nmeeT abcontoTHoe 3HayeHue -0,6 B.

AGconTHOEe 3Ha4YeHMe KaXaoro OTHOCUTENBHOIO NOpOroBoro ypoBHA MOXHO 3anpo-
CUTb C NOMOLLbIO TakKnUX KOMaHA:

INPut[1]:LEVel[:ABSolute]?
WA BbIMUCIUTD CreayWUM 0bpasom:

V muH. + (% nopora x V gs.amnn.)
YPOBEHb CO CBA3bI0 N0 NocTosiHHOMY Toky: 0,5+ (0,30x 3)=1,4B
YPOBEHb CO CBA3bI0 N0 NepeMeHHOMY Toky: -1,5 + (0,30 x 3) =-0,6 B
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[nana3oH aBTOMaTN4eCKOro BblpaBHMBAHUA CUCTEMbI

Syst=m

[ - ]
- Utility '

3

Time Out | Auto Level
LSettmgs Ii [Slow

Store / ‘ 170 ‘ Cal/ |
LRecaII LCnnflg L.\‘-\utut:al=

Instr | System | Battery
1 Setup 1 Setup 1 Option

Self TimeBase
Test LSettings

ABTOMaTU4eckoe BblpaBHMBaHWE OOCTYNHO ANs ABYX AUMana3oHOB BXOAHbIX YaCTOT:

ot 50 'y go 10 kl'u 1 6onee 10 ky. Mepuoa aBTOMaTUYECKOrO BbipaBHUBaHWSI KOpoYye
Anst yactoT B gnanasoHe 10 kl'y n 6onee, a nonoca 063opa (aBToBbIpaBHUBaHUS) yCTa-
HaBIMMBAETCS C NEPELHEN NAHENM UIN C MOMOLLbI KOMaHAbI:

SYSTem:ALEVel:FREQuency {<yactota>|MINimum|MAXimum| DEFault}
SYSTem:ALEVel:FREQuency? [{MINimum|MAXimum|DEFault}] (cbopma 3anpoca)

3HaveHne napametpa Jyacrora:

YacToTul YactoTbl

UHTepdeiic 0150 Ny Ao 10 KMy
>10 kly

(He BKNOYUTENBHO)

lMepenHas naHenb BbicTpo MepnexHo

10.0E3 50,0
SCPI
MakcumanbHoe 3HayeHue MuHUMarnbHOe 3HaueHe
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3HaveHue 10 kl'y ANs napameTpa YacToTa yMeHbLUAET Nepuos aBTOMaTUYECKOro Bbipas-
HuBaHua Ansa Bcex YactoT oT 10 k'y n Bbiwe. 3HadeHue 50 'y Ana napameTpa yacToTa
NpUMeHSIET aBTOBbIPaBHMBaHKE A YacToT BnnoTb Ao 50 Nu. 3HavyeHne napameTpa
YyacTtoTa cnegyet BbibMpaTb N0 HAMMEHbLUEMY OXVUAAEMOMY 3Ha4YEHMIO YacTOThbl

B M3MEPEHNUSAX.

YacTtota aBTOMaTtn4eckoro BbipaBHMBAHNA — 3TO HaCTpOVIKa CUCTEeMbI, KOTopada npume-
HAETCA KO BCeM KaHanam 4YactoTtomMepa 1 OOoJNKHa €€ HYXXHO y4YUTbiBaTb Npu N3MepeHnn
no ABYM KaHanam.

Hactpoika no ymonyaHuio coctaensiet 50 My, 3To 3HayeHne CoxpaHaeTcs B MOCTOSAHHOMN
namaTV U He MEHSIETCH Npu OTKIOYEeHUM NUTaHus, nocne nepesarpysku (*RST) nnu
npeaBapuTENbHON HAaCTPOMKN C MOMOLLIbIO KHOMKK Ha nepeaHen naHenu (Preset
(MpepBaputenbHasa HacTpoika)). KomaHgbl CONFigure n MEASure BkntoyaroT aBTo-
BblpaBHMBaHWE W yCTaHaBNMBAKOT OTHOCUTENbHbLIN Nopor Ha 50%, HO He MeHsT
4YacTOTy aBTOBbIPABHMBAHMS.

I'Ipmmep Onana3oHa aBTOMaTU4eCKoro BblpaBHMBAaHUA CUCTEMbI

CONF:FREQ 100E6, (@1) I namepeHus curhana 100 My
SYST:ALEV:FREQ 10.0E3 Il yeTaHOBKa YacTOTbI aBTOBbIPaBHUBaHUA

INP:IMP 50 Il ycTaHoBKa MneaaHca Ha 50 Om

INP:RANG 5 Il ycTaHoBKa AnanasoHa Ha 5 B

INP:COUP AC Il ycTaHOBKa CBA3U NO NEPEMEHHOMY TOKY
INP:LEV:REL 65 Il yctaHOBKa OTHOCHUTENLHOTO Nopora Ha 65%

MogasneHue wyma (rmctepesnc)

Chan 1 Setup

Coupling |Impedance| Range Level BW Limit Probe - (_) (_2)
[&C DG | [1Mq 500 | [BY 50V || Setup [t 100k |[None 10:1 ——————Channel i Satup

|

|

NoiseRej | |
[off On ||
— 1

| ——

Auto Level NNZTIR A Slope

0ffi on |iEH [Pos Meg

MoporoBasi 4yBCTBUTENBHOCTL (PYCYHOK 4-4) K BXOGHOMY CUrHany — a1o pyHKumns
OT YPOBHS NOAABNEHUs WyMa unm ructepesuca. lNogaenexue wyma (nonoca rucrepe-
31ca) Ha BXo4e YacToToMepa YBENMUMBAETCS UM YMEHbLUAETCS CreayoLwen KoMaHaom:

INPut[1]:NREJection {OFF|ON}
INPut[1]:NREJection? (dbopma 3anpoca)

KomaHnga ON BkntovaeT nogasneHue Lwyma, TeM cambiM YBenMYMBas rmcrepesmc
1 YMeHblLUas YyBCTBUTENLHOCTL Ha 50%. 3Ty HACTPoOWKy criegyeT UcnonbL3oBaTh, Koraa
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B NPUHMMaeMOM curHare npucyTcTeyeT Wwym. OgHaKo ecnv NoporoBbli ypoBeHb 6rm3ok
K NKY aMnnuTyapl (MONOXUTENBHOMY UMM OTpULATENBHOMY), OTCHET He hukcmpyeTcs,
roka curHan He nepecevet oba ypoBHS r’MCTepesunca, NOCKombKy noroca rucrepesunca
yBenuyvaetcsl. KomaHga OFF oTkntoyaeT nogaeneHve LWyma, yMeHbLUaeT rucTepesnc
1 yBenu4YMBaeT YyBCTBUTENbHOCTb.

CONFigure n MEASure He 3MeHSII0T HacTPOWKy nogasnexHus wyma. MNocne nepesarpysku
(*RST) unu npepgsapuTenbHOW HacTpoiiku npubopa (Preset) nogaeneHue wyma
OTKIoYaeTcs.

lNopaeneHue wymva 6narouapﬂ orpaHn4eHunio NonocChbl NnponyckaHnA

Ona BxogHbix curHanoB Ao 100 kly ymeHbLUeHWe Nomnockl NPOonyCckaHns YactotToMmepa
¢ 350 MMy go 100 klMy (cM. «PunsTp (HU3KOYACTOTHBIN), OFPaHNYMBAIOLLMIA MOSOCY Npo-
nyckaHus») Takke obecrneymBaeT nogasneHune wyma. [JononHuTensHoe NogaBreHne
LWyma Ans 4acToT B 3TOM Anana3oHe JOCTMraeTcs B 3TOM Crydae KomaHaom
INPut:NREJection ON.

Mpumep nogasneHus wyma

I uamepeHus nepuopa ansa oxuaaemoro curdana 10 Mrru,
Il nvcnonb3oBaHue kaHana 1
CONF:PER 0.1E-6,.001,(@1)

INP:IMP 1.0E6 IlyctaHoBKka umMnepdanca Ha 1 MOm

INP:RANG 50 IlyctaHoBka Avana3soHa 50

INP:COUP AC IlycTaHoBKa CBSI3M MO NepeMeHHOMY TOKY
INP:LEV 3 IlycraHoBka noporoBoro ypoBHs 3 B (abcontotH.)
INP:NREJ ON //BKntoYeHNe NoaaBneHus Wwyma

®poHT nopora

Chan 1 Setup

Coupling |Impedance| Range Level EW Limit | Probe —— _) _2)
[AC DG |[IMQ 500 BV 50v || Setup | [Off 100k |[None 10:1 ——————Channelf Setup

r
Auto Level I R Slope

0ff On | [Pos Meg

|
| NoiseRej
| [off On

R
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HopmupoBaHue BxogHoro curHana 53210A

DpOHT BXOOHOrO curHarna, Ha KoTopom cpabaTbiBaeT MOPOroBbIf YPOBEHb, YKa3blBAETCS
cneayoLen KoMaHgom:

INPut[1]:SLOPe {POSitive|NEGative}
INPut[1]:SLOPe? (dbopma 3anpoca)

POSitive — Touka Tpurrepa uKCMpyeTcsi Ha NONoXMUTENbHOM (BOCXOAsILLEM) (DPOHTE.
Touyka cbpoca ukcrpyeTcs Ha oTpulaTtenbHoM (Hucxoasiem) dopoHTe (PucyHok 4-4).

NEGative — Touka Tpurrepa omKcMpyeTcs Ha oTpuuaTenbHOM OpoHTe, a Touka copoca —
Ha NONOXUTENBHOM.

CONFigure n MEASure He n3aMeHsItoT HacTpoiiky ppoHTa. [Nocne nepesarpy3ku (*RST) nnu
npegBapuTenbHON HacTpoliku npubopa (Preset) BoIGpaHHbIM SBMSETCS NOMOXUTENBHBIN
(BOCXOOALLMIN) OPOHT.

Mpumep ppoHTa onga Bxoaa

IlyctaHoBka chpoHTa nopora
CONF:FREQ 1E6, 0.1, (@1) Il namepenus curtana 1 My

SYST:ALEV:FREQ 10E3 Il ycTaHOBKa MMHMManbHOI YacTOTbI aBTOBbIPaBHMBaHMA
INP:IMP 50 Il ycTaHoBKa mneaaHca Ha 50 Om

INP:RANG 5 Il yctaHOBKa AnanasoHa Ha 5 B

INP:COUP AC Il ycTaHOBKa CBA3M NO NepeMeHHOMY TOKY

INP:LEV:REL 70 Il oTHOCUTENbHBIK Nopor 70%

INP:SLOP POS Il Tpurrep Ha NONOXMTENLHOM ¢hpOHTE
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HopmupoBaHue BxogHoro curHana 53210A 4

N3mepeHust ypoBHEN BXOQHOIO CUrHana v CUsbl CUrHana

MuHUManbHbIA, MakCcUMarbHbIA YPOBEHb Y YPOBEHb ABONHON aMNnMTyaAbl ANst BXOAHOMO
curHana otobpaxaeTcs BHU3Y MMaBHOMO 3KpaHa U3MepeHuii YactoTomepa, a npumep
3TOro NpuBeaeH Ha PricyHke 4-4. 3T xapakTepuCTUKM OBOVNHON aMnNnuTyabl curHana
MOTYT TaKkKe N3MePATLCSA C MOMOLLbI KOMaHA:

INPut[1]:LEVel:MINimum? (MMHUManbHOE 3Ha4YeHre OBONHOW aMNNUTyAbl curHana)
INPut[1]:LEVel:MAXimum? (MakcMmanbHoe 3HayYeHue OBOMHOW aMnnuTyabl curHana)
INPut[1]:LEVel:PTPeak? (nBorHas amnnutyna)

MuHMMansHOEe 1 MakcumanbHOe 3Ha4YeHNs yKa3blBakoTCS C y4eTOM BCEX CABUMOB (MOCTO-
SAHHBIX COCTaBNALLMX), NPUCYTCTBYIOLME B curHane. BxogHon nmnegaHc yactotomepa
Takke BNUSET HAa aMNNUTydy Ha BXode.

Cwuna curHana B kaHane 2

OTHocuTenbHasa cuna curHana B kaHane 2 Onuun 106 nnn 115 (CBY-Bxog 6 My unu
15 My) oto6pakaeTcs Ha YacTOoTOMepe, a Takke MOXET ObiTb U3MepeHa C MOMOLLIO
crnenyrLwmnx KoMaHa:

INPut2:STRength?
OTa kOMaHAa BO3BpaLLaeT OTHOCUTENBHYIO CUIy B criedytoLiem dopmare:

(of7]) ] Onucanue

0 Cuna curHana o4eHb Hu3kasl. BO3MOXHO, BbINOMHUTL M3MEPEHUS HE MOMYYNTCS.
MowHOCTb curHana AormkHa 6biTb > - 27 AbM.

1 CurHan cnabbiit, HO NPUEMITEMbIN.
2,3 XopoLuwuit curHan.
4 CurHan MoXeT npeBbILLaTh ypOBEHb, HA KOTOPOM MOXKHO BbINOSHUTL TOYHbIE N3MeE-

penusi (> +19 gbm). YpoBHYM curHana_> +27 nbm MoryT nospeanTb npubop.
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HopmupoBaHue BxogHoro curHana 53210A
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Keysight 53210A 350 MI'y BY-4actoTomep
PykoBoacTBo Mo akcnnyatauum

TpurrepHblie 0encTBuS
n cTpobumpoBaHue

KpaTkas nHdopmaums o HacTporkax 122
Livkn Tpurrepa n ctpobuposanus 124
CTpob n3mepenuna 134

Yactotomep 53210A BbINOMHAET U3MEPEHUS], aKTUBUPYS NO Tpurrepy ctpobuposaHne
BXOZHOrO CMrHana, 4tobbl OT4ennTb HEKOTOPbIA CErMEHT UNW ONpedeneHHyo AnuTenb-
HOCTb BXOAHOIO CUrHana Ans M3MepeHust.

B aTolM rmaBe onucbIBatOTCS UCNOMb30BaHWE TpUrrepa 4actotoMepa U LMKmbl CTpobmpo-
BaHUS B NPUMEHEHUN K U3MEPEHUSIM.

KEYSIGHT

TECHNOLOGIES
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5 TpurrepHble gencTeus n ctpobrposaHune

KpaTtkast tHbopmauuns 0 HacTpomrkax

Tabnuua 5-1 npeacraBnsieT 0630p 3HAYEHWUIA, EUCTBYHOLUMX NMPY BKIIOYEHUN NUTAHMUS
1 nocne npegsBapuTenbHON HAaCTPOVKM NapameTpoB TpUrrepa u CTpobrnpoBaHus, KoTo-
pble paccMaTprBaloTCsl B 9TOM pasgerne.

Tabnuua 5-1 KpaTtkas nHdopmMaums o HacTpovikax Tpurrepa n cTpobupoBaHms

Mapametp Hactpoika

Tpurrep

/cTouHMK TpUrrepa HemepneHHo
®poHT Tpurrepa OTpuuatenbHbii
3apepxka Tpurrepa 0,0c
Konuuectso Tpurrepos 1

Konn4yecTBO KOHTPOMBHBIX TOYEK 1

Yacrora

MicTouHuk cTpoba YacToThl Bpewms

Bpems cTpoba yacToTbl 01¢c
MonsipHocTb cTpoba YacToThI OtpuuatenbHbii

padmk paboTtbl TpUrrepa n cTpodmnpoBaHus

TpurrepHble AENCTBUSA U CTPOOMPOBaHME SBMNAIOTCS YaCTbO KaX40ro U3MEepEHUs CHET-
ynka. COOTHOLLEHMS MeXaY HAMM B NMPOLEcce U3MEPEHUI NOKa3aHbl Ha rpadvike,
PucyHok 5-1.
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TpurrepHble oencTeng u ctpobrupoBaHme

5

~

o

UsmepeHna
KoHel, cTpo6a BKAOYEH  BbINONHEHbI
'
Ctpo6 [ ]
Hauano ctpoba oTKp Tea T T
| BK/IIQUEHO
| I'IposeAeﬂudusmepeuuv“‘
| 1 [ ]
| | | Asromammeacoe
MNony cobbrua ": cl'nane WUrHopupyiorca I C1po6 BKAIOYEH npop/ietme
| 1 } I
T L) 1 + .
| | I | ' -
3apepwka apepiKa Havana | Vpepwanme konua | | |
| Tpurrepa (spems) | cTpo6a (spems, | (8pems, cobbirus) |
cobbiTnA)
Tpurrep I
Hauano | Nepsoe cobbiTe
INIT:IMMediate cTpo6a BO BXOAHOM Knm:)eal'; MocnepHee
curHane P cobbiTne

{ MocnepoBaren bHOCTL CTPO6 a: NOBTOPSAETC ANA KAXKAONO CYUTLIBAHUA HA TPUTTEP }

PucyHo

K 5-1

padhuk TpUrrepHbIX AENCTBUI 1 CTPOOUpOBaHMS
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5 TpurrepHble gencTeus n ctpobrposaHune

Linkn Tpurrepa n ctpobmnpoBaHus

OnemeHTbl TPUITEPHbIX AENCTBUI 1 NpoLecca CTPOOUPOBaHMS, KPAaTKO ONUCaHHbIe
Ha PucyHke 5-1, nogpobHo nokasaHbl B LMKIE NporpaMmmMupoBaHns Ha PucyHke 5-2.
B cnepytowwimx pasgenax cogepxarcs onucaHus U npumepbl KaXaoro atana B 3T0M
LuKne.

KomaHabl SCPI u napameTpebl, NepeymcreHHble B 3TOW rnase, Chyar npuMepamu npo-
rpaMMHbIX METOAOB YNpaBneHnst YactotoMmepom. KomaHnabl nogpo6HO onucbiBatoTcs

B pasgene «CnpaBoyHas MHopMaLms Ans NPorpaMMUCTOBY» Ha KOMMaKT-AMUCKe

CO CcrnpaBoYHbIMU MaTepmnanamu o npogykte Keysight 53210A/53220A/ 53230A.
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TpurrepHble oencTeng u ctpobrupoBaHme 5

/ Tpurrep cuctembt \

<
A 4

ABORt CocTosiHne 6e3pencTeus

RST A

A
TRIGger:SOURce WcTouHuk Tpurrepa

i

Y
TRIGger:SLOPe PPOHT TpUrrepa

A
TRIGger:DELay 3apepska Tpurrepa

NERE

A
TRIGger: COUNt KonuuecTso Tpurrepos

A
SAMPle:COUNt KonnyecTtBo
KOHTPOJIbHbIX TOYEK

A

INITiate:IMMediate

READ? CocTosiHne oxmaaHus o
MEASure? Tpurrepa

LY M A

Her nony4eHo TpUrrepos
» =
TRIGger:COUNt?
Tpurrep nony4eH
l A
OCTOsAHME Ra
aKTMBMPOBAHHOIO
Tpurrepa
Het Kon-Bo cuntbiBaHuit
» -
< =
SAMPIle:COUNt?
\ 4 A
(k yukny cmpoba) 1

(NoBTOpSIETCA ANS KAXKAOIrO CHUTHIBAHNS

\ B KONMYECTBE KOHTPOSbHbIX TOUEK) ( 62)
OT umkna cTpoba

PucyHok 5-2 Linkn Tpurrepa n ctpobupoBaHus — TpurrepHble 4encTBUst
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5 TpurrepHble gencTeus n ctpobrposaHune

/ (v3 cocTosiHusA

NoKkasaHo nepebIM aKTMBMPOBAHHOTO (k pocturHytomy SAMPle
B MOPSA/IKE CrIe10BaHNs! Tpurrepa) COUNt?)
YCTaHOBJIEHO nocneaHnm A
nporpaMMHoO
A
I N
SENSe:FREQuency:GATE:SOURce | WcTouHuk ctpoba Spema
Y
EXTernal / INPut[1]
v Hayano ctpo6a (oTkpbITO)
OUTPut:STATe OFF Otkntountb pazbem BNC gns —
(€T MCTOUHMK CTpoBa BXOAA W BbIXOAa CTpoBMpoBaHUS %
EXTemal) v E
=
a
A 4 SENSe:FREQuency:GATE:TIME ®
I
[9)
Hauano crpo6a (0TKpbITO) §
s
\ 4 =

KoHew cTpoba (3aKkpbIT)

A 4

SENSe:FREQuency:GATE:POLarity

A 4

INPut[1]:LEVel[:ABSolute]

A 4
KoHew cTpoba (3akpbIT)

(M3MepeHVs 3aBEpLLAIOTCS Ha CriedyoLLeM hpoHTe
BXOZHOTO CUrHara rnocre 3akpelTusi cTpota)

| ABTomatuueckoe npoaneHve
| ctpoba
K (M3MepeHns YacToTbl U nepuoaa) j

PucyHok 5-3 Livkn Tpurrepa n ctpobmposaHus — CtpobuposaHue

Tpurrep cuctembl

L'|aCT0TOMe[Z) pa60TaeT B OOQHOM 13 Tpex COCTOSIHWU, B 3aBUCUMOCTW OT COCTOSIHUS Tpwur-
repa cuctembl: OesnencTene, oxmnaaHue Tpurrepa, akTMBMPOBaHHLIN TPUTTEP.
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TpurrepHble oencTeng u ctpobrupoBaHme 5

CocTosiHne 6e3nencTems

HacTpolika yactotomepa 06bI4HO BbINOMHAETCS B COCTOSIHUM 6e3aeicTBust
(PvicyHok 5-2). 3TO OTHOCUTCA U K HACTPOWKE TPUrrepa CUCTEMBI.

Kak nokasaHo Ha cxeme, 4aCTOTOMEp NepeBOAUTCS B COCTOsIHME 6e3nencTBUSt OgHOM
13 criegyoLwmnx KomaHa:

ABORt — npepbIBaHME TEKYLLNX U3MEPEHWIA.
*RST — cbpoc yactoToMepa Ha 3aBOACKME HACTPOWKM MO YMOMYaHUIO.

YacToToMep Takke BO3BpaLlaeTcs B cOCTosiHME 6e3aencTBusi nocne 3aBepLUeHust
obLero KonuyecTea M3mepeHun, onpegeneHHoro napamerpamu TRIGger: COUNt
1 SAMPIle:COUNt (o6Lee konmyecTBo namepenuii = TRIGger:COUNt x SAMPle:COUNt).

NcTouHMK TpUurrepa cuctemsl

[

Source Rdgs/ Trig f
:unternal 2Trigger [RILEEY ‘ ‘ ‘ ‘ s

-

Internal ‘ Manual ‘ External ‘ ‘ ‘ Local

Tpurrep cuctembl HacTpamMBaeTCs C NOMOLLbIO KoMaHz B noacucteMmax TRIGger n SAMPle.
PucyHok 5-2 0eMOHCTpUPYET TUMMYHYIO NOCNEA0BATENIbHOCTb UCMONMb30BaHUSA 3TUX
KOMaHA.

McTouHuK TpUrrepa crucTeMbl, KOTOPbI 3anyckaeT LMK Tpurrepa/cTpobupoBaHus,
HacTpauBaeTcsl CrieflytoLLein KoMaHOoi:

TRIGger:SOURce {IMMediate|EXTernal|BUS}
TRIGger:SOURce? (dopma 3anpoca)
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TpurrepHble gencTeus n ctpobrposaHune

— wncToyHuk Tpurrepa IMMediate HacTpauBaeT HenpepbIBHBIN curHan Tpurrepa. o ymon-
yaHuto CONFigure yctaHaBnmBaeT nctouHuk Tpurrepa IMMEDiate.

—  WCTOYHWK Tpurrepa EXTernal ycTaHaBnNvMBaeT NCTOYHMK TPUITEpPa Ha «BHELLHWIY, Noaa-
BaeMblIln Ha pazbem BNC «Trig In» (Bxog Tpurrepa) Ha 3agHen naHenw.

— WUcTouHKK Tpurrepa BUS o6o3HauaeT, uto Tpurrep npmbopa 3anyckaeTcs kKomaHaom
*TRG yepes uHTepdelic BBoga-BbIBOAA.

MpyMep UCTOYHUKA TpuUrrepa

IlHacTpolika 4acToTbl, yCTaHOBKA NapamMeTpoB TPUITepa CUCTEMbI
CONF:FREQ 5E6,0.1,(@2)
TRIG:SOUR EXT Il BHELHWIA NCTOYHUK TpUITEPa

®pPOHT Tpurrepa CUCTEMbI

s I I
|

Source | Trig Slope Rdys/ Trig
J[External | Pos [Neg GITrlgger G]Dt’.layr

Internal

Manual I‘ External
|

Korga UCTOYHMK Tpurrepa cMcTeMbl UMEET 3HadeHne «BHelHuny (EXTernal), dopoHT cur-
Hana HacTpaMBaeTCs crieaytoLLen KoMaHaoon:

TRIGger:SLOPe {POSitive|NEGative}
TRIGger:SLOPe? (dbopma 3anpoca)

3HadeHwne POSitive BbIGUpaeT nepeaHuin (BocxoasaLwwmin) opoHT curHana, a NEGative —
3agHun (cnagatowwmin) opoHT. CurHan nogaetca Ha pasbeM BNC «Trig In» (Bxog tpur-
repa). Mo ymonuanuto CONFigure ycTaHaBnueaeT otpuuatensHblil hpoHT (NEGative).
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TpurrepHble oencTeng u ctpobrupoBaHme 5

INpumep dpoHTa Ansa Tpurrepa

IlHacTpolika 4acToThbl, yCTaHOBKA NapameTpoB TpUIrepa cMcTeMbl
CONF:FREQ 5E6,0.1,(@2)
TRIG:SOUR EXT I/ BHEWWHMIA NCTOYHUK TPUITEPA
TRIG:SLOP POS Il hpOHT TpUrrepa — NONOKUTENLHbLIN

3apepkka Tpurrepa cucTemsi

[.000 000 s /T—-——

Source Redgs/ Trig | «—
|[Internal G'Trlgger ! ¢ Delay |
Local
[1.000 000 s
Source | Trig Slope Trig Rdgs/ Trig |
1External | Pos [Neg G'Cnunt G'Trlgger Delay |

3apepxka Mexay nofyyeHVemM BHYTPEHHENO UMW BHELLHErO CUrHarna Tpurrepa CUCTEMbI
1 Hayarnom nepeoro uamepeHust (PrucyHok 5-2) ycTaHaBnNMBaeTcs ¢ NOMOLLBI0 KOMaHb!:

TRIGger:DELay {<Bpems>|MINimum|MAXimum|DEFault}
TRIGger:DELay? [{MINimum|MAXimum|DEFault}] (dopma 3anpoca)

— ykasblBaeT 3afepxky B cekyHaax. CONFigure n MEASure yctaHaBnuvBatoT 3afepxKy
no ymon4yanuio 0,0 c.
Mpumep 3agepxkn Tpurrepa

IlHacTpoiKa 4acToTbl, yCTaHOBKa NapamMeTPOB TpUIrepa CUCTEMbI
CONF:FREQ 5E6,0.1,(@2)

TRIG:SOUR EXT Il BHELUHMIA CTOYHMK TpUITEPa
TRIG:SLOP POS Il hpOHT BHELWHEro Tpurrepa — NONOXUTENbHbIN
TRIG:DEL 1 Il 3apepxka 1 cekyHAa nocne nony4YeHUs CUrHana Tpurrepa
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TpurrepHble gencTeus n ctpobrposaHune

KonunuyecTBo Tpurrepoe cuctemsi

e

Source Trig|SI|:peI Trig | Rdgss Trig - ..w
J[External | Pos IN_egl UL« Trigger |2 Delay

KonunuecTtso Tpurrepa CUCTeMbl, KOTOpOE YaCToToOMep nony4aeT A0 BO3BpalLleHUA
B COCTOsIHME 6e34eMCTBUSI U3 COCTOSTHUST OXKMOAHNS Tpurrepa, yctaHaBnnBaeTcsa
C NMOMOLLbIO KOMaHAbI:

TRIGger:COUNt {<kon-Bo>|MINimum|MAXImum|DEFault}
TRIGger:COUNt? [{MINimum|MAXimum|DEFault}] (dpopma 3anpoca)

KonunuyecTBo Tpurrepos Haxogutcs B gnanasoHe ot 1 go 1 000 000. CONFigure n MEASure
YCTaHaBMMBAKT KONMYECTBO TPUITEPOB MO YMOMYAHUIO B 3HAYEHME «1».
[Npumep KonuyecTBa TpUITEpPOB

IlHacTpolika 4acToThbl, yCTaHOBKA NapamMeTpoB TPUITepa CUCTEMBI
CONF:FREQ 5E6,0.1,(@2)

TRIG:SOUR EXT I/ BHELHWIA NICTOYHUK TpUITEpa

TRIG:SLOP POS Il hpOHT BHELIHEro Tpurrepa — NONOXMTENbHbINA
TRIG:DEL 1 I 3apepxka 1 cekyHAa nocne NonyyeHuUsi CUrHana Tpurrepa
TRIG:COUN 2 I npuem 2 TpurrepoB cucTembl

Konnyectso KOHTPOJIbHbIX TOYEK

. Gate '
Rdygs/ Trig *— | Trigger
v I o

Local

Source
JlInternal
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TpurrepHble oencTeng u ctpobrupoBaHme 5

KonnyecTBo TpUIrepoB YMHOXaeTCHA Ha KONMYeCcTBO KOHTPOrbHbIX Tovek (TRIG:COUN x
SAMP:COUN), n nony4eHHbI pe3dynsraT 0603HavaeT Konm4ecTBO OTCYETOB, KOTOPbIE
OynyT 3admKcnpoBaHbl 40 BO3BpaTa B COCTOsHNE 6e3nencTBus. KonmuecTBo KOHTPOIb-
HbIX TOYEK YCTaHaBnNMBaeTCs CreayoLwen KOMaHaon:

SAMPIle:COUNt {<kon-8o>| MINimum|MAXImum|DEFault}
SAMPIle:COUNt? [{MINimum|MAXimum|DEFault}] (cbopma 3anpoca)

30ecb KonmyecTBo MOXET UMETb 3Ha4YeHue B ananasoHe ot 1 oo 1 000 000.
CONFigure n MEASure ycTaHaBnmMBatoT KONMYECTBO KOHTPOSbHBLIX TOYEK MO YMOMYaHUIo
B 3Ha4eHve «1».

MamsaTb oTcueToB MoxeT xpaHuTb Ao 1 000 000 oTtcueToB. Ecnn nponsseneHune konuye-
CTBa TPUITEPOB N KONNYECTBA KOHTPOSbHbIX TOYeK npeBbicuT 3HadveHne 1 000 000,

He 3abyabTe opraHn3oBaTb OCTAaTOMHO ObICTPOE CUYMTBLIBAHUE AAHHbIX U3 NAMSITU OTCYe-
TOB, YTOObI M36exaTb ee nepenonHeHus. Ecnv namats nepenonHaeTcs, HOBble OTCHETHI
OyayT 3anuckiBaTbCA NOBEPX CTAPbIX COXPaHeHHbIX oTcyeToB. Camble nocrnegHue
OTCYeETHI BCErga coxpaHstTesa B naMatu. MHdopmaumsa o6 oTcnexmBaHmmn konvyectea
OTCYETOB B NamATu cogepxutcsa B [Mase 8, «CocTosiHe npubopay.

I'Ipmmep KonmnyecTtBa KOHTPOJIbHbIX TOYEK

/lHacTpoliKa YacToTbl, yCTaHOBKA KONUYECTBA TPUITEPOB CUCTEMbI U KOHTPONBHbIX TOYEK;
Il hmkcaums 2 Ha6opos no 100 oTcueToB
CONF:FREQ 5E6,0.1,(@2)

TRIG:SOUR EXT Il BHELUIHMI MCTOYHUK TpUITEPa

TRIG:SLOP POS Il hpOHT BHELWHEro Tpurrepa — NONOXUTENbHbIN
TRIG:DEL 1 Il 3apepxka 1 cekyHaa nocne nony4YeHusi CUrHana Tpurrepa
TRIG:COUN 2 I npuem 2 TpUrrepoB CUCTEMbI

SAMP:COUN 100 Il dmkcaums 100 oTCHETOB MO KAXAOMY TPUITEPY

CocTosiHMA oxXunaaHus Tpurrepa n aktTuBupoBaHHOIO TpuUrrepa
YTo6bl HACTOTOMEP MPUHAN TPUITEPbI, KOTOPbIE 3aMycKatoT LMKIbI TpUrrepa u cTpobu-

poBaHUsi, YacTOTOMEpP JOoMKeH ObiTh 3anyLleH. 3anyck YacToToMepa nepeBoanT NpMbop
B COCTOSIHNE OoXuaaHusa Tpurrepa (PucyHok 5-3).
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5 TpurrepHble gencTeus n ctpobrposaHune

e

A 4
INITiate:IMMediate CocTosiHWe oxuaaHus

READ? Tpuirepa DNa
MEASure?

Het_~ nonyuero pumepos

A

TRIGger:COUNt?

Tpurrep nonyyex

CocrosiHue
aKTMBMPOBAHHOTO TPUITEpa,

Her KOI-BO CHITbIBaHMIA

SAMPle:COUNt?

A

v
(K umkny cTpoba)
(OBTOPSETCS AN KAXKAOTO CYUTHIBAHMS
B KOMMYECTBE KOHTPOMBHBIX TOHEK)

(oT uvkna ctpo6a) /

132

PucyHok 5-4 CocTtosiHne yactoTomepa «OxugaHue Tpurrepa»

YacTtoTtomep MOXHO 3anyCTUTb C MOMOLLIbIO CreayoLMX KOMaHa;:
INITiate[:IMMediate]

— nepeBOAMT HacTOTOMEp B COCTOSIHWE OXuaaHusa Tpurrepa. B aTom coctosiHum cur-
Hanbl TpUrrepa pacno3HarTcs 1 npuHumatotcs. OTcyeTbl, 3adUKCMPOBaHHbIE Mocrne
3anycka yactotomepa komaHgou INITiate[:IMMediate], oToGparkatoTcs Ha skpaHe
N COXPaHSIHOTCA B NaMsATH OTCHETOB YacToTomepa (cM. [Masy 7, «PopmaTtbl 1 NOTOK
OaHHbBIX» ANs NONy4YeHWUs AONONMHUTENBLHON MHopmaLumn).
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TpurrepHble oencTeng u ctpobrupoBaHme 5

Mpumep 3anycka

IlHacTpolika 4acToThbl, yCTaHOBKA NapameTpoB TpUIrepa cMcTembl
CONF:FREQ 5E6,0.1,(@2)

TRIG:SOUR EXT Il BHELIHMIA CTOYHUK TpUITEpa
TRIG:SLOP POS Il hpOHT BHeLWHero Tpurrepa — NONOXUTENbHbIN
TRIG:DEL 1 Il 3apepxka 1 cekyHaa nocne nony4YeHusi CUrHana Tpurrepa
TRIG:COUN 2 Il npnem 2 TpUrrepoB CUCTEMbI
SAMP:COUN 100 Il dvkcaums 100 oTcueToB ANA KaXAOro TPUITEPA CUCTEMbI
INIT Il 3anyck yacToTOoMepa B COCTOSIHME OXUAAHMSA TpUrrepa
FETc? Il nony4yeHne n3mepeHnin U3 NAMATH OTCYETOB
READ?

— paBHo3Ha4Ho BbinonHeHwuto INITiate:IMMediate n cpasy 3a Hen FETCh?. No komaHae
READ? oTcueTbl 0TOGpaxatoTCcsl, COXpaHATCS B NaMATH OTCYETOB U CPasy xe nepe-
patotcs B bydep BbiBoda ([ononHuTensHas nHgopmaums cogepxutcs B [Mase 7,
«dopmaTbl U MOTOK AAHHBIX»).

READ? NMpumep

IlHacTpolika 4acToThbl, yCTaHOBKA NapameTpoB TpUITepa cMcTeMbI
CONF:FREQ 5E6,0.1,(@2)

TRIG:SOUR EXT Il BHELUHMI NCTOYHMK TpUITEpa

TRIG:SLOP POS Il hpOHT BHELWHero Tpurrepa — NONOXUTENbHbIV

TRIG:DEL 1 I 3apepxka 1 cekyHAa nocrne NonyyeHUsi CUrHana Tpurrepa

TRIG:COUN 2 Il npuem 2 TpurrepoB cnMcTEMbI

SAMP:COUN 100 Il dmkcaums 100 oTcueToB ANA KaXAOro TPUITEPA CUCTEMbI
READ? Il 3anyck yactoTomepa — nony4YeHne OTCYETOB U3 NaMATH

Mocne 3anycka 4acTOTOMEP NEPEXOAMT B COCTOSIHUE aKTUBMPOBAHHOIO Tpurrepa

N HA4YNHaeT UuKn CTpO6I/IpOBaHI/IFI, nony4yue ,EI,OI'IyCTI/IMbII7I CuUrHan Tpurrepa u nponyctms
COOTBETCTBYHOLLMIA Nepro 3af4epKku (eCrny OH yka3daH). YactoTomep ocTaeTcs B COCTOS-
HUM aKTMBMPOBAHHOTO TpUrrepa, noka He ByaeT 4OCTUIHYTO 3ajaHHOE KONMUYECTBO KOH-
TPOSbHBIX TOYEK (OTCHETOB Ha Kaxabli TpUrrep). 3aTem YacToToMep BO3BpaLLaeTcs

B COCTOSIHUE OXWAaHWs TpUrrepa 1 ocTaeTcsl B HEM [0 TeX Nop, noka He ByaeT nonyyex
cnegyoLwmiA Tpurrep cucteMbl. YacTtoTomep Bo3BpaLLlaeTcsi B COCTOsIHWME Ge3nencTeums,
Korga cobepeT KonMYeCTBO OTCYETOB, COOTBETCTBYHOLLIEE NPOU3BEAEHUIO KONUYECTBa
TPUIrrepoB Ha KOJINYEeCTBO KOHTPOIbHbIX TOYEK.
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CTpo6 namepenHus

134

YnpaeneHne cTpobom M3MepeHust No3BoNAeT BaM BbliopaTb NPOAOIKUTENBHOCTL M3Me-
peHus. MocnenoBaTenbHOCTb CTPOBMPOBaHMS B LMKIE TpUrrepa/cTpobuMpoBaHnsl Hauu-
HaeTcs nocre Toro, Kak MosyYyeH CuUrHan Tpurrepa, U NoBTOPSIETCA CTONbKO pas,
CKOJIbKO KOHTPOSbHbIX TOYEK YKa3aHo B KOMaHAe.

MocnenosaTenbHOCTb CTPOGUPOBaHNS MPOAOIKAETCS, NoKa NpUbop HaxoauTcsl B COCTO-
AHWUKN aKTUBMPOBaHHOTO Tpurrepa (PucyHok 5-2). Ha pucyHke 3TOT 3Tan nokasaH nocre
3anycka yactotomepa, HO HacTpoKKa CTPOOUPOBaHKS, Kak U HAaCTPOWKa Tpurrepa
CUCTEMBI, MpOMCXOauUT B nepuog 6esdelicmausi HactoTomepa.

MN3mMepeHust YyacToToMepa OCHOBLIBAOTCS Ha KOH(MIypaLmm, KoTopasi BKIoYaeT MHOXe-
cTBO NapameTpoB. Camasi npocTas U camasi pacnpocTpaHeHHasi cTapToBasi ToUKa Ans
YCTaHOBKW 3TUX NapaMeTPOB NPOrpamMmMHbIM CMOCOBOM — 3TO UCMONb30BaHWUE KOMaHL,
B nogcuctemax CONFigure n MEASure (masa 3). Komanabl 3TMX NOACUCTEM CYUTAOTCS
BbICOKOYPOBHEBLIMU, NOCKOIbKY OHON KOMaHAOM YCTaHaBNUBAETCS 3Ha4YeHWe (ykasaHHoe
nonb3oBaTefnieM Unu HasHa4YeHHoe Mo YMOSYaHWIo) cpasy A HECKOSbKUX NapaMeTpoB
YacTtoTomepa. OnuncaHHble 30ech HU3KOYPOBHEBLIE KOMaHAbI, Takue kak KoMaHzbl CTPobu-
pOBaHusl, MO3BONSAIOT BaM M3MEHSATb HEKOTOPbIE NapaMeTpbl CTpoGUpoBaHKs 6es BMella-
TENbCTBA B ApYrve 30Hbl KOHUrypauum Yactotomepa.

HacTtporika ctpobupoBaHus

UcTouHUuK cTpoba YacToToMepa onpedenseT TpakT Ana uukna cTpobnpoBaHus
1 3aJaeT cBA3aHHble C HUM napameTpsbl. IcTouHuk ctpoba Heobxogmm ons Bcex
M3MEpPEHUN YacToThbl.

Bbi6op uctovHunka ctpoba nokasaH B Hayane uukna (PucyHok 5-2 un PucyHok 5-4),

HO B F1OTMKE NMPOrpamMmbl OH BbIMOIHSETCS MOCIE HACTPOWMKN BCEX OCTanbHbIX NapamMe-
TpoB CTpOGUpOBaHMA. ATO NpeaoTBpaLlaeT NnoTeHUManbHble KOH(MMKTBI HACTPOEK
mexay komaHgamu noacuctembl SENSe, kak NpogeMOHCTPUPOBaHO B NpUMepax 1 cer-
MeHTax Nporpamm, UCMonb3yLLNX 3TV KOMaHabI.
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s

NoKa3aHo NepebiM
B nopsifike criefoBaHNs

(13 cocTosiHUs
aKTMBIMPOBAHHOTO

Tpurrepa) Coul

YCT2HOBMEHO NocrneaHM
nporpammHo

Bpewmst

SENSe:FREQuency:GATE:SOURce

WcTouHwk cTpoba

EXTernal / INPut[1]

OUTPut:STATe OFF
(ecnm ucTouHuk cTpoba
EXTemal)

OtkntounTe pasbem BNC ans
BX0/1a W BbIXOfia CTPOBUPOBAHNS

A 4

A 4

SENSe:FREQuency:GATE:POLarity

INPut[1]:LEVel[:ABSolute]

KoHew cTpo6a (3aKpbIT)

-

Hauarno crpo6a (oTkpbiTo)

SENSe:FREQuency:GATE:TIME

KoHew, cTpo6a (3aKpbiT)

p poxite
BXOAHOrO CHrHana nocre 3akpeITUa cTpoba)

A Ha CreAy oL

ABTOMaTNYeCKoE npoanexve
ctpoba

(M3MepeHus YacToThI 1 neproaa)

A

h

(x pocTurnytromy SAMPle
Nt?)

(3MepeHIe BINOMHEHO)

/

PucyHok 5-5

MocnenoBaTenbHOCTL HACTPOMKM MCTOYHMKa CTpoba

5

OObIYHblE n3MepeHna 4actotomepa 1 GONbLUNHCTBO NPUIOXEHUN MCNonNb3ykT B Ka4e-

CTBE UCTOYHMKA CTpoba BHYTPEHHWI CUrHar, KOTOpbIA YNpaBnsieT CTpobMpoBaHUeM

B YKa3aHHbIN (M1 YCTAHOBMEHHbIV MO YMOMNYaHWIo) Nepmos BpemMeHun. [Ans npunoxeHuim,

TpebYLLMX CUHXPOHN3ALUKN C BHELLHUMUN COBLITUAMU U 6ornee BbICOKO TOYHOCTH

Ansa ynpasneHust ctpobupoBaHUeM, UCNONb3YeTcsl BHELLHEE UMW pacluMpeHHoe cTpobu-
poBaHue. CurHanbl BHELLHEro UCToYHKKa cTpoba noaatotcst Ha pasbem BNC «Gate In/
Out» (Bxoa/Bbixoa cTpobrpoBaHus) Ha 3a4HEN NaHeNM YacToToMepa Unn Ha BXOf,

KaHana 1 unu kaHana 2.
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5 TpurrepHble AeiicTBUS U CTPOGUPOBaHNe

NamepeHuna 4yacToTbl

— @

Auto Level BN-TT-IR ‘ MoizeRej
Freq

0ff [On Off On

110.000ms

s | be || || =

[nsa namepeHnit 4acToTbl U Nepuoaa MCNoMb3yHTCS creayoLmne KomaHabl HacTPONKu/
M3MEHeHUs NCTOYHUKA cTpoba:

[SENSe:]JFREQuency:GATE:SOURce {TIME|EXTernal|INPut[1]}
[SENSe:]FREQuency:GATE:SOURce? (dbopma 3anpoca)

— ucTouHuK ctpoba TIME no3BonseT ykasaTb paspeLleHne, To ecTb Tpebyemoe konuye-
CTBO pa3psifoB. OTOT UCTOUHWNK CTpoGa MCNONb3yeT BHYTPEHHWUIA CUrHamn cTpobupo-
BaHWsi U NPUMEHSIETCS Mo ymon4yaHuto. OH ocTaBnsieT cTpob OTKPbITEIM B TEYEHMEe
yKa3aHHOro nepuoga, noka n3aMepsieTcs BXogHow curHan. Yem 6onbLue Bpems
cTpoba, Tem BbiLle pa3peLleHume.

PaspelueHune u Bpemsi ctpoba
Pa3spelueHne oTcYeToB (B pa3psigax) 3aBMCUT OT BpeMeHM cTpoba.

Tabnvua 5-2 nokasbiBaeT paspelueHue (KonMyecTBo 3Havalmx pa3psgoB), KOTopoe
MOXHO nony4nTtb Ha 53210A npu 3agaHHOM BpeMeHu cTpoba. B Tabnuue Takke cogep-
xarca bopmyrnbl ANs OLEHKU KONUMYeCTBa paspsgoB B 3aBMCMMOCTM OT BPEMEHU cTpoba
UNN OXNAaEMbIX 3HAYEHUI, a Takke BpeMeHM cTpoba B 3aBMCUMOCTM OT KONUYECTBa
paspsifos.
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TpurrepHble oencTeng u ctpobrupoBaHme 5

Tabnuua 5-2 PaspeLlueHne v Bpemsi ctpoba

Bpews crpoba (53210A)  Paspewienme (pasps) Pacuet pa3psgHOCTH U BpemeHu cTpoba

(Tss =100 nc) O6paTHas 3aBUCHUMOCTb
1mc 7 Pa3psabl kak yHKLMS OT BpemeHu cTpoba:
10 mc 8 Paspsabl = Logyq(Bpems cTpobalT,g)
100 mc 9
Pa3psiabl kak yHKLMS OT OXWAAEMOr0 3Have-
1c 10 Hust (CONFigure, MEASure)
10¢ T Pa3psabl = Logyq(oxudaemoe 3HaqeHue) -
Lo aspewieHue
100¢ 1 910(Pasp )
1000 ¢ 13 Bpems cTpoba kak thyHKLMS OT pa3psigos:

Bpems ctpoba = (10*pa3psaabl) * Tgg

HacTtpowka BpemeHn ctpoba

110.000ms —
Gate Srt:I ate I Gate Out + . Gate '
1 Timed | AL | off 0On

Local

Bpewms CTpOGa npu namepeHnax MOXXHO yKasaTb HanpAamMyr C NOMOLLbIO KOMaHAbI:

[SENSe:]FREQuency:GATE:TIME {<Bpems>|MINimum|MAXimum|DEFault}
[SENSe:]FREQuency:GATE:TIME? {MINimum|MAXimum|DEFault} (dopma 3anpoca)

CONFigure n MEASure aBTOMaTM4eCKM YCTaHaBNMBAOT UCTOYHMK cTpoba TIME n Bpemsi
CcTpo6a B COOTBETCTBMMN CO 3HAYEHNSAMM OMNLMOHAmbHbIX NapaMeTpoB OXNAaeMoro 3Ha-
YeHUs 1 paspeLleHuns. YkaszaHne 3TuX napameTpoB Uu NCMNOMNb30BaHWE 3HAYEHU

no YMOS4YaHUIo AN 3TUX KOMaH ynpolyaeT nporpaMMmpoBaHue Yactotomepa. OgHako
HacTpolika 1 nsmeHeHne BpeMeHun ctpoba otaensHo oT komaHabl CONFigure/MEASure
No3BONUT BaM M3MEHNTb TONbKO BpeMsi CTpoba, COXpaHUB BCe OCTallbHble HACTPOWKM.
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TpurrepHble gencTeus n ctpobrposaHune

3anpoc BpemeHu cTpoba

Bpems ctpoba, ycTaHOBNEHHOE NapaMeTpamy 0XMAAEMOro 3Ha4YeHNA 1 paspeLleHns,
MOXHO onpefenuTb nocne BblnonHeHns komanael CONFigure nnu MEASure.

Hanpumep, npegnonaratotcs nsmepenusi curHana 5 My, tpebyoluee paspelueHns
9 paspsgos (10 mI'u). Mockonbky paspsgbl pa3peLueHns NPUMeNM3nTenbLHO paBHbI
Logqg (oxnaaemoe 3HaveHue) - Logy (paspeLueHune), 3T namMepeHms MoryT 6biTb HacTpo-

eHbl cregyowmm obpasom:

MEAS:FREQ? 5e6, 5E-3, (@1) Il oxmpaemas yactoTa, paspeLueHue

TunNUYHbIE N3MEPEHUs NPU TakoM KOHMMIypaLmm MoryT BO3BpaLLaTh 3HaYeHME:
+4.99999949990003E+006

Mpu aTom akpaH YacToTomepa ByaeT nokasbiBaTh criedytoLlee:

4.999 999 50 MI'y (9 pa3psipoB)

3anpoc BpemeHn cTpoba nocre oTnpaBku 3TON KOMaHAbl BO3BpaLLaEeT creayoLlee:

SENS:FREQ:GATE:TIME?
+1.00000000000000E-001 (100 mc)

Mo Tabnuue 5-2 aTo cooTBeTCTBYET 9 paspsaam paspelleHus. [Ina AOCTMKEHUs xenae-
MOrO paspeLueHns (KornnmyecTsa pa3psgoBs) B 3aBMCMMOCTM OT BpemeHmn cTpoba, Hanaute
HY>KHOE KONMYecTBO pa3psaoB B Tabnuue 5-2 1 Bbibepute COOTBETCTBYOLLEE BpEMS]
cTpoba:

SENS:FREQ:GATE:TIME 100e-3 Il ycTaHoBKa BpemeHu cTpoba = 100 mc
SENS:FREQ:GATE:SOUR TIME I ycTaHOBKa MCTOYHMKaA cTpoba

Elwe ognH npumep: npegnonaraeTcs 3aMepuTb CurHan anutensHocTbio 5 He (200 MIu)
C paspelueHunem 7 paspsaos. Mbl NOMHUM, 4TO Logy, (OXmaaemoe 3HaveHune) - Logyg (pas-

peLueHne) NpMbnmanTenbHO PaBHO PaspsiAaM paspeLLeHus], @ 3HaYUT U3MEPEHNS MOTyT
ObITb HACTPOEHbI Tak:

MEAS:PER? 5E-9, 5E-16, (@1) Il pns namepeHnin curHana 200 MMy,
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TpurrepHble oencTeng u ctpobrupoBaHme 5

TunnyHbIE N3MEPEHUs NpU Takon KOHMrypaLum MoryT Bo3BpallaTb 3Ha4YeHue:
+5.00010899135045E-009

Mpun aTom akpaH yacToTomepa GyaeT nokasbiBaTh criedyoLee:

5.000 109 He (7 paspsgos)

3anpoc BpeMeHu cTpoba nocre oTnpaBKku 3TOW KOMaHAbl BO3BpaLLaeT crieaytoLee:

SENS:FREQ:GATE:TIME?
+1.00000000000000E-003 (1 mc)

Tenepb Mbl CHOBa NpUMeHUM Tabnuuy 5-2, YToGbl onpeaenuTb BpeMsi cTpoba Ans HyxX-
HOro 7-pa3psiaHOro paspeLLEHnst U HaNpPsSIMyo HAaCTPOUTL €ro CreayHLLMM 06pa3oMm:

SENS:FREQ:GATE:TIME 1e-3 Il ycTaHOBKa BpeMeHu cTpoba = 1 mc

BHellHMe NCToYHUKKM cTpoba

110.000ms

: Ga?e Src [‘__ Gate '

i 4 [Timed g

| | —_

_______ - ﬂ:i;ger
Timed Ext

McTouHukm ctpoba EXTernal n INPut[1] sensitotcst BHewHMMK. EXTernal — 310 pasbem BNC
«Gate In/Out» (Bxoa/Bbixod cTpoGMpoBaHWA) Ha 3agHen naHenun Yactotomepa, a INPut[1] —
BXOA KaHana 1 yactotomepa (Ha nepegHen unu 3agHen naHenn — Onuus 201). Obpa-
TUTE BHUMaHWe, 4To nctodHuK INPut[1] BocTyneH, Tonbko ecnu kaHan 2 ycTaHOBMNEH
(Onuwus 106 unu 115) n BEIGPaH kaHaNOM U3MEPEHUIA.
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TpurrepHble gencTeus n ctpobrposaHune

Mpun ncnonb3oBaHMM BHELLHErO UCTOYHKUKA cTpoba (EXTernal) onsa napametpa
OUTput:STATe HyHO ycTaHOBUTL 3HadYeHne OFF. [JononHuTensHas nHpopMauus,

a TaKke pekomeHgauMmn no NUCMofb30BaHMIO CUTHANOB CTPOBUPOBaHNS ANst CUHXPOHK3a-
uun apyrux npubopos, cogepxartcs B pasgene «BknoveHve curHanos ctpobrpoBaHus
Ha pasbeme BNC «Gate In/Out» (Bxoa/Bbixog cTpobrpoBaHus)».

|_|OJ'I$IpHOCTb BHELLHEero curHana CTpO6VIDOBaHVIFI

Polarity | ‘ ‘ ‘
ﬂ;’i_ er

Pos Neg |1
ag

Mpu ncnonb3oBaHUM BHELLHETO NCTOYHMKA CTPoba NoNApHOCTL cMrHana cTpobupoBaHns
1, criegoBaTtenbHO, MPOAOIMKMTENBHOCTL CTPoba, yCcTaHaBNMBalOTCA NN N3MEHSIIOTCS
C NOMOLLBIO CrieaytoLent KoMaHabl:

[SENSe:]FREQuency:GATE:POLarity {POSitive|NEGative}
[SENSe:]FREQuency:GATE:POLarity? (dopma 3anpoca)

3HayeHue POSitive HaYMHaET n3MepeHUs No NOMOXUTENBLHOMY (PPOHTY CUrHana Ha pasb-
eme BNC «Gate In/Out» (Bxoa/Bbixog cTpobmpoBaHusl) unm Ha Bxoae kaHana 1, a octa-
HaBMUBaeT U3MepeHns No cneayrowemy oTpuuaTensHOMY OPOHTY.

3HaveHve NEGative HaunHaeT namepeHus no otpuuatensHOMY OpoHTY CUrHana Ha pasb-
eme BNC «Gate In/Out» (Bxog/Bbixog cTpobupoBaHus) unm Ha Bxoae kaHana 1, a octa-
HaBnMBaeT U3MepPeHUs Mo creAyrLemMy MonoXUTENsHOMY PpOHTY.

CONFigure n MEASure He n3MeHsII0T HacTpowiky nonapHocTu. Nocne nepesarpysku (*RST)
UNu NpegBapuTenLHON HacTponku npubopa (SYSTem:PRESet) Bbibupaetcsa oTpuuatens-
HbIA (OPOHT.

[Ins ycTaHOBKM MOMSAPHOCTM BHELLHEro CMrHana cTpobupoBaHus BbINoMHUTE crieayto-
LMe KomaHAabl:

I/ BbIGOP NONAPHOCTM U UCTOYHMKA CTpoba

CONF:PER
SENS:FREQ:GATE:POL POS Il ycTaHOBKa nonsipHOCTH
SENS:FREQ:GATE:SOUR EXT I ycTaHOBKa MCTOYHMKA
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Mopor BHeLUHero curHana cTpobupoBaHust

101]0.000ms

I

i ~ Trigger
Gate Src Setup |‘ m

L Chan1 |} chant | ‘ ‘ ‘ | Lo
b —

=

+1H28 V

Range Level BW Limit
BV 50V [Off 100k

Timed |

—_———

Coupling |Impedance

Prohe
[AC DC |[TMQ 500

Monc 10:1

[Ons BHewHero nctovHmka INPut[1] noMMmMo nonsipHOCTM curHana cTpobrvpoBaHKs HY>XHO
ykasaTb pMKCcMpoBaHHOE BXOAHOE NOPOroBoe HanpsieHve. OTO BbIMOMHAETCH
C NMOMOLLBIO CrieayHoLLert KoMmaHabl:

INPut[1]:LEVel[:ABSolute]{<BonbTb1>|MINimum|MAXimum|DEFault}
INPut[1]:LEVel[:ABSolute]?[{MINimum|MAXimum|DEFault}] (chopma 3anpoca)

BbiGpaHHas nonapHoOCTb onpenensiet, Kakon PpoHT curHana cTpobupoBaHus OTKPbI-
BaeT CTPOO Npu nepeceyeHnn NOPoroBoro 3HayYeHust. NpoTMBOMNOMOXHbIN (PPOHT CUr-
Harna 3akpbiBaeT cTpob Npu nepeceyeHnn NoporoBoro 3HadeHus. (bonee nogpobHasa
nHpopmaums o nogeucteme INPut cogepxuntca B [mase 4, «HopmmnposaHue BXOQHOrO
curHana 53210A»).

Ecnun BbIGpaH BHewHMI nctouHmk ctpoba (INPut[1]), B kayecTBe kaHana namepeHuii oon-
XeH 6bITb yka3aH kaHan 2 (Onuwus 106 nnm 115).

YcTaHoBKa MosnsipHOCTA U YPOBHA AnA BHELWHEro NCToO4YHMKa CTpO6a:

Il BLIGOP NONAPHOCTM, MICTOYHMKA CTPOOA M MOPOroBOro YPOBHSA

CONF:FREQ
SENS:FREQ:GATE:POL POS Il ycTaHOBKa nonsipHOCTH
SENS:FREQ:GATE:SOUR INP Il yeTaHOBKa MCTOYHUKA — KaHan 1
INP:LEV 4 Il yctaHoBKa nopora - 4 B
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5 TpurrepHble gencTeus n ctpobrposaHune

Ecnu ncnonbayetca BHeLwHWIA nctodHmk INPut[1], TO B ka4ecTBe MCTOYHUKA CTpoba
M UCTOYHMKA U3MEepPSeMOoro curHana Henb3s BbibnpaTbe 0auH 1 TOT Xe kaHan. Opyrumun
CrnoBaMu, kaHan UCTOYHUKa cTpoba He MOXET y4acTBOBaTb B U3MEPEHUSIX.

BkntoyeHne curHanoB cTpobrpoBaHns Ha pasbeme
BNC «Gate In/Out» (Bxoa/Bbixoq cTpobupoBaHns)

110.000ms

Gate Src Gate Qut | Polarity |
| [Timed 0ff [On | [Norm Inv | |
| _

Back

Local

[nst TakTMpPOBaHUS U CUHXPOHM3ALIMK C ApYrMMK Npubopamu curHansl cTpobrupoBaHus
C BHyTpeHHero nctoyHuka TIME u INPut[1] moxHO nogatb Ha pa3bemM Bxofa/Bbixoga CTpo-
6upoBaHus (Gate In/ Out) Ha 3agHen naHeny u HaCTPOUTb A5t HAX NOMSIPHOCTb C MOMO-
b0 CnefyLwmnx KOMaHa;:

OUTPut[:STATe] {OFF|ON}

OUTPut[:STATe]? (dopma 3anpoca)
OUTPut:POLarity {NORMal|INVerted}

OUTPut:POLarity? (dhopma 3anpoca)

— ON BkritoyaeT BbIxog cTpobuposaHmus (Gate Out) — curHanel cTpobupoBaHust
¢ ncrovHukoB TIME u INPut[1] HanpaBsnsitotcs Ha pasbem BNC Ha 3agHel naHenu.

— OFF oTknto4aeT BbIxoa cTpobupoBaHus — pasbem BNC cuntaeTcs BHELLHMM UCTOY-
HWKOM, TO €CTb BXOAOM CcTpobuposaHus (Gate In). Takum obpasom, npy ncnonb3osa-
HWU BHELLHEero NCToYHMKa cTpoba (EXTernal) Hy>HO ykasaTb 3HaueHne OUTput:STATe OFF.

3HauveHne NORMal BbiGMpaeT BOoCXoasALMIA (MONOXMTENBHBIN) Nepexoq curHana,
a INVerted — cnapatowuii (oTpruaTenbHbIV) NepexoA.
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Keysight 53210A 350 MI'y BY-4actoTomep
PykoBoacTBo Mo akcnnyatauum

MaTtemaTtunyeckue

ornepaLnu, NocTpoeHne
rpadomKoB 1 perncTpaums
NAaHHbIX C nMomMoLUbo 53201A

MaTtematnyeckue pyHkumm 144

JInHenvatble gnarpammbel - 163

lpadovkn Tpenpa 176

Peructpaumsa gaHHbix 183

Ipadunyeckme pyHKUMM M NamaTb oTcyeToB 188

YacTtotomep Keysight 53210A BbINOMHAET MaTeMaTUyeckue onepauun, Kotopble
NO3BONSOT MacLITabMpoBaTk OTCHEThI, NPOBEPSAThL Npeaernbl U NPon3BOANTb
CTaTUCTUYECKUIA aHanm3 AaHHbIX. PYHKUMN MOCTPOEHMS rpaddUKOB BbIYMCTIAIOT
1 oTobpaxatoT NuHenyaTtbie gnarpamMmmbl 1 rpaddnkn TpeHAa AaHHbIX U3MEePeHUiA
B pearibHOM BpeMEHU.

B aToii rmaBe cogepxutcsa nHgopmaumsi 06 NCnonb3oBaHUM 3TUX OYHKUMIA B NOACK-

creme SCPI CALCulate n ¢ noMoLLbIO KHOMOK Ha nepeaHen naHeny Math (MatemaTtuye-
ckue onepauumn), Graph (Fpaduku) n Data Log (Pernctpaumsa gaHHbIX).

KEYSIGHT

TECHNOLOGIES
143
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MaTemaTnyeckue onepaumm, NoCTpoeHne rpacoMkoB U permcTpaumns aHHbIX ¢ nomoLLbo 53201A

MaTtemaTtuyeckne pyHKUMM

144

Yactotomep 553210A BLINONHAET TakMe MateMaTuydeckne yHKUMK, Kak CrnaxmBaHue,
OTHOCUTEMbHbIE U3MepeHNs, MacluTabrpoBaHme, CTaTUCTUYECKUIA aHann3 1 NnpoBepka
npenenoB. PucyHok 6-1 0BbACHSET, Kak BKMOYaoTCA 3TN YHKLUN.

MatemaTtunyeckne pyHKUMM BKNOYaloTCA Ha AByX ypoBHsAX: 1) noacmuctema CALCulate[1]

B LIENIOM U1 2) oTAerNbHble MaTeMaTuyeckne onepauun. MatemaTuyeckue onepauum
HauYMHaTCA Nocrne Hayana uamepeHun, sanyweHHbIx komaHgon INITiate:IMMediate nnu
READ?, nn6o npu Bbibope onepaumu Ha nepegHen naHenu (C BHyTPEHHUM TPUITEPOM).
OTcueTbl 06pabaTbiBatoTCA B pearnbHOM BpeMeHU 1 oTobpaxaloTCst Ha aKpaHe, COXpaHs-
10TCS B NaMATU OTCHETOB U OTNpaenstoTca B bydep BbiBoga (06paboTka He NpuMeHs-
€TCA K oTCcYeTaMm, y>Ke MOMELLEHHbIM B NaMsITh).

KonunuyecTtBo 0TCHETOB, 06paboTaHHbIX A1 KOHKPETHOTO umkna Tpurrepa (maea 5, «Tpu-
rrepHble OeVCTBYSA 1 CTPOBMPOBaHNE» ), ONpeaensieTcs KoNMYecTBOM TPUITEPOB
(TRIGger:COUNt) n konuyectsom oTcyetoB Ha oauH Tpurrep (SAMPle:COUNt). Mo ymonya-
HUIO AN KQXA0W KOMaHAbl YyCTaHABNMBAKTCA 3HAYEHUsA «1» Ans KonuyecTsa Tpu-
rrFepoB M KONUYeCcTBa KOHTPONbHbIX To4ek. [py KaXaoM BKIHOYEHUN YacToToMepa
namMmsaTb OTCHETOB OYULLAETCS U rEHEPUPYETCHA HOBbI HABOP AaHHbIX, K KOTOPLIM NpUMe-
HeHa MaTeMaTtu4deckasi obpaboTka. OTc4eTbl NOCTOSAHHO 06pabaTbiBaloTCA Ha NepeaHen
naHenu, noka HacTpoeH BHyTpeHHuU (INTernal) MCTOYHMK Tpurrepa.

MatemaTnyeckue 1 rpadmyeckme gyHKLMM, O KOTOPLIX FTOBOPUTCS B 3TOW rnase, BKo4Ya-
toTca oTaenbHo (PricyHok 6-1). OgHaKo 0AHOBPEMEHHO MOXET BbiThb BKMIOYEHO HECKONb-
KO onepaLiuit, KoTopble BbINOMHAITCA C OOHUM U TEM e HabopoM OTCYETOB.

Komangpel SCPI v napameTpebl, nepevncrieHHbIe B 3TON rMase, crnyxar npuMepamu npo-
rpaMMHbIX METOAOB YNpaBneHns Yactotomepom. KomaHgel noapobHo onuckiBatoTcs B pas-
Aene «CnpaBoyHas nHdopMaLums Ans NPOrpaMMMCTOBY» Ha KOMMAaKT-AMCKe CO CrpaBOYHbI-
MU MaTepuanamm o npoaykte Keysight 53210A/53220A/ 53230A.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

s

AaHHble
namepeHns

—

.

CALCulate1:SMOothing:STATe ON CALCulate1:LIMit:STATe ON

CALCulate1:AVERage:STATe ON \

CALCulate1:AVERage
(cTatucTuka)

CALCulate1:SCALe: STATe ON [——————— |

il

CALCulate1:SMOothing
(ckonb3swee cpeaHee)

INITiate:IMMediate :

‘ ‘ CALCulate1:SCALe ‘ " ‘
CALCulate1:LIMit | namATL o

1 cMmeLyeHve)

CALCulate1:STATe ON

[}

[}

|

|

|

!

(npoBepka npeaenos) I |
|

|

|
CALCulate2:TRANsform:HISTogram:STATe ON :
|

CALCulate2:TRANsform:HISTogram L
(nNuHelvaTbIe AnarpaMmbl)

READ?

6ydep
BbliBOoAaa

cunTbiBaHuA, BbidaBaHHble INITiate:IMMediate, oTnpaBnsoTCs B NamsTb OTCYETOB

CuYMTLIBaHMS, Bbi3BaHHble READ?, oTnpaBnsioTcs B naMsTh 0T4eToB U Gychep BbiBOAa

/

PucyHok 6-1 BknioyeHrne matemaTnyecknx onepaumm

BkntovyeHne nogcuctembl CALCulate

[ns npumeHeHus1 OTAerNbHbIX MaTeMaTUYECKUX ornepaunii AOMKHbI OblTb BKIOYEHbI No-
cuctema CALCculate1 M KOHKpeTHasi Hy>kHast onepauus. [ns BKIOYEHUS NOACUCTEMbI
CALCulate1 ncnonb3ytoTca cneaytoLime KoMaHabl:

CALCulate[1][:STATe] {OFF|ON}
CALCulate[1][:STATe]? (dbopma 3anpoca)

ON Bkntovaet nogcuctemy, OFF BbikntovaeT nogcuctemy. Ecnn nogcucrtema oTknroUeHa,
AaHHbIe N3MEepPEHUA HanNpaBnATCA HENOCPEACTBEHHO B Bydep BbiBOAa N/Mnu B NnamsATb
oTcyHeToB 6e3 BbINOSHEHWS MaTeEMaTUYECKMX ONnepaLymi, Aaxe ecrin HEKOTopble U3 TakuxX
onepauui BKIMIOYEHbI.
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6 MaTemaTtuyeckve onepaLum, NOCTpoeHUe rpaddnKoB U perncTpaLumst AaHHbIX ¢ nomMoLLbo 53201A
Mepesarpy3ka (*RST), npenBapuTenbHas HacTpolka npubopa (SYSTem:PRESet) unu name-

HeHne YHKLMM namepeHunin Boikntovatot nogcuctemy CALCulated.

CrnaxuBaHune OaHHbIX

| Digits

2

Graph

MNull / Statistics

cale _L

All Math || Smoothing
off on I}

S

| Math

0L

oo

H—
ca
o

Limits ‘

1

Data |
Log

i

=

Smoothing
3moothing| Response ||
0ff [On 14 [Fast |
L— |
r
Slow ‘ Medium Fast

N3mMepeHns MoryT GbiTb «CrmaxkeHbl» U MacliTabupoBaHbl Nepes BbiNofHeHMeM MaTe-
MaTUYeCcKMX onepaumin Hag BXOAALMUMUY AaHHBIMU.

[nsa cokpalweHUs cny4anHbIX MOMeX B TPAKT AaHHbIX MOXHO A06aBUTb OUMLTP CKOMb-
351LLEro cpegHero 3HavyeHus (Y3KomnornocHhIin) (PucyHok 6-1). YTobbl BKMOYMTE 3TOT
hunbTp 1 ykasaTb ANt HErO KONIMYECTBO YCPEAHSIEMbIX OTCHETOB, UCMONb3YHOTCS Cneay-
foLMe KOMaHab!:

CALCulate[1]:SMOothing[:STATe] {OFF|ON}

CALCulate[1]:SMOothing[:STATe]? (dopma 3anpoca)
CALCulate[1]:SMOothing:RESPonse {SLOW|MEDium|FAST}
CALCulate[1]:SMOothing:RESPonse? (dhopma 3anpoca)

ON BKNtoYaET UMLTP CKONb3SALLErO CpeaHEero 3HavyeHusl, pa3MeLLasl ero B TpakTe gaH-
Hbix. OFF BblkntovaeT atoT unbTp. MNepesarpyska (*RST) unu npegsaputensHas
HacTpovika npnbopa (SYSTem:PRESet) oTkntoyaoT ounesTp.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

KonunyecTBO ycpeaHseMbIX OTCHETOB YKasbiBaeTcs cneayowmm obpasom:
SLOW — 100 otcueToB, cdounbtp copacbiBaeTcst Npy nameHeHMn + 100 4./MnH;
MEDium — 50 otcyeToB: hunbTp copackiBaeTca npy nameHenun + 300 4./mnH;
FAST — 10 oTcueToB: ouneTp copacbiBaeTcs Npu nameHeHnn + 1000 Y./mnH.

PuneTp cOpackiBaeTcs, eCnm MeHseTca YHKLMSA UK KaHan U3mMepeHni, ecrnn ukcmpy-
€TCs HOBbI HAabop OTCHETOB UNW €CNN U3MEPEHNS BLIXOOAT 3a Npeernbl AnanasoHa,
COOTBETCTBYIOLLErO Yka3aHHOMY KornnyecTBy otcyetoB (SLOW, MEDium, FAST).

Mocne c6poca unbTpa 3HaYEHNE OTCHETa BbIYUCISETCS Kak cpeaHee OT HAaCTPOEHHOIO
konunyectea otcdeToB (10, 50, 100). Takum o6pasom, kaxaoe 3HaYeHe nNnpeacTaBnseT
coboii ckonb3swee cpegHee no nocnegHum 10, 50 nnn 100 namepeHnam. Becem nsmepe-
HUSIM B peXUMe yCpedHEHUs! NpucBanBaeTcs paBHbIf BEC.

Mepesarpy3ka (*RST) nnu npeasaputensHasi HacTporika npmbopa (SYSTem:PRESet) ycta-
HaBMMBAKT ANg 3TOro napameTpa 3HayeHue FAST.
Mpumep crnaxneaHuna

IIn3amepeHmns yacToTbl oxuaaemoro curiana 1 kl'y - kaHan 1
Ilcokpawienue wyma ansa 5000 orcyeToB

CONF:FREQ 1E3,(@1)
SAMP:COUN 5000 Il dhmkcaums 5000 oTcueToB
CALC:STATON Il BkntoueHune nogeuctemol CALCulatet
CALC:SMO:STAT ON Il BKNIOYEHUE hUNbTPa CKONb3AILEro CPegHEero
CALC:SMO:RESP SLOW Il'ycpenHenue no 100 otcuetam

INIT

PyHKUMM MacluTabupoBaHus
|-|pVI BKITKOYHeHHOM MaCLUTa6VIpOBaHVIVI ana CtatTuctn4eckoro aHanuaa, nNnpoBepku npeae-

OB, NIMHENYaTbIX Auarpamm 1 rpadukoB TPEHAOB UCMONb3YIOTCA MacluTabupoBaHHbIe
AaHHble. Ha PucyHke 6-2 nokasaH 3kpaH € BKMOYEHHbIMW PyHKLMAMN MacLUTabnpoBaHms.
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MaTemaTtuyeckve onepaLum, NOCTpoeHUe rpaddnKoB U perncTpaLumst AaHHbIX ¢ nomMoLLbo 53201A

s

CALCulate1:SCALe:STATe ON

CALCulate1:SCALe:UNIT:STATe 0}

CALCulate1:STATe ON CALCulate1:SCALe:UNIT

EF s50%
AC1MO 5V

CH 1 Frequency

+999.536 915 40w

Digits

Vpp: 8.02V Vmin: —3.99V Vmax: 4.03 ¥

Graph

i

e

Null #
1 Scale

Btatistics| Limits

1 | 8
— @'
Log
i )
——> Scale | | Function |'Get New

Ref Value User
0ff [On] || [Null |Reference | | Units
[ I

Null ‘ PCT ‘ PPM ‘ PPE ‘ Mx-B ‘ ‘

\ CALCulate1:SCALe:FUNCtion

All Math  Smoothing

o0ff on ||

Math

i

/

148

PucyHok 6-2 OkpaH 53210A ¢ BKITHOYEHHBIMU PYHKLUMAMN MacluTabupoBaHus

BkritoueHne yHKUMIn macluTabupoBaHns
Bce dyHkummn macwtabuposaHua 53210A BKkMoYaloTcs crieqyowein KoMmaHaom:

CALCulate[1]:SCALe[:STATe] {OFF|ON}
CALCulate[1]:SCALe[:STATe]?

ON BkntoyaeT macliTabuposaHue. OFF BbiknoyaeT macwutabmpoBaHme.

(dbopma 3anpoca)

Mocne nepesarpy3ku (*RST) nnn npegeapuTenbHOM HacTpoiky npubopa (SYSTem:PRESet)
MacLTabmpoBaHue OTKMYaeTCcs.

BY-yactotomep Keysight 53210A — PykOBOACTBO.MO 3KCIyaTalum



MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

Mcnonb3oBaHne pyHKUMIA MacliTabrupoBaHns

YacTtotomep nogaepxuaeT criegyolume oyHKUun maclutabmpoBaHus: OTHOCUTENbHOE
3HayeHune, nsmeHeHune B npoueHtax (PCT), nameHeHve B gonax Ha munnvoH (PPM),
n3meHeHue B gonsx Ha munnuapg (PPB) n macwrabuposaHue (Mx-B). ®yHkums BbIOK-
paeTcs criegytoLlen KoMaHaon:

CALCulate[1]:SCALe:FUNCtion {NULL|PCT|PPM|PPB|SCALe}
CALCulate[1]:SCALe:FUNCtion? (dopma 3anpoca)

NULL — npumeHsieT hyHKLMIO OTHOCUTENBHOIO 3HadYeHus. Peaynsratom Bynet pasHocTb
N3MEpPEHNS 1 OMOPHOIo 3HaveHus. (MIHdopmaums o HaCTPOMKax ONMOPHOro 3HaYeHUs
cogepxuTcs B pasaene «OnopHoe 3HaveHne Ans maclutabupoBaHus»).

PCT — npumMeHsieT yHKLMI0 M3MEHEHUS! B NpoLieHTax. PesynstaTt — pasHuua mexay
N3MEPEHMSAMU U OMOPHBLIM 3HaYEHUEM, BbIpaXXeHHas B NPOLIEHTaXx.

PPM — nprMeHsieT oyHKLMIO U3MEHEHMS B JONAX HA MUNNWOH. Pe3ynstaT — pasHuua
MeXAy U3MEepPEHUSIMI 1 OMOPHBIM 3HAYEHVEM, BblpaXKeHHasi B MUMITMOHHbIX OOMSAX.

PPM — npumeHsaeT yHKUUIO U3MEHEHUSA B A0NSX Ha Munnuapg. Pesynstat — pasHuua
MeXay U3MEepPEHUSIMU 1 OMOPHBLIM 3HAYEHMEM, BblpaXXeHHAs B MUNNMAPAHbIX OOMSIX.

SCALe — npumeHsieT coyHKLmo Mx-B. Pesynbsrat — npovaBegeHne M3amMepeHHoOro 3HayeHust
(x) Ha koadbuumeHT yeunenmsa M (komanga CALCulate1:SCALe:GAIN), 13 koTOporo Bbl4uTa-
etcst 3HayeHne cvelleHust B (CALCulate1:.SCALe:OFFSet). Ecnu BkrtoveH (On) napameTtp
CALCulate1:SCALe:INVert, namepeHHoe 3HadeHune npegBapuTensHo nHBepTupyetcs (1/x), 4to
no cyTu o3Hayaet onepaumto M/x-B.

|
Null ‘ PCT ‘ PPM PPB |‘ Mx-B ‘|

Scale Function | Invert x i Offset
0ff [On || Mx-B 0ff [On f
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6 Matemarnyeckre onepaumm, NOCTPOEHNE rpacnkoB U perncTpaums JaHHbIX ¢ nomMoLLsio 53201A

Pesynbrathbl hyHKUMM MacluTabrpoBaHUSA AOMKHBI HAXOAUTLCA B AuanasoHe ot -1,0E+24
00 -1,0E-24, 0.0 unu ot +1,0E-24 go 1,0E+24. Pe3ynbraTthl 3a npegenamu aTux rpaHuy, 6yayt
3aMeHeHbl Ha 3HadeHwue -9,9E+37 (oTpuuaTtenbHas 6eckoHeqHocTb), 0 unu +9,9E+37 (nomno-
XuTenbHast 6ECKOHEYHOCTD).

Mocne nepesarpysku (*RST) nnu npeasaputensHon HacTponku npubopa (SYSTem:PRESet)
dyHKUMS MacTabupoBaHnsa yctaHaenmeaeTcs B 3HavyeHne NULL.

OnopHoe 3Ha4yeHre ANnsa MaclTabupoBaHus

+[5.000 000 000 000 064 Hz [Null|
Scale Function Value User

I Get New L
0ff [on || [Null | |Referenc | | Units
! 1

OyHkuun macwtabuposanusa NULL, PCT, PPM n PPB ncnonb3ytoT onopHoe 3HadYeHue.
Ona PCT, PPM n PPB 3HauyeHne He MOXeT ObITb «0».OnopHoe 3HaYeHne MoXeT ObITb
nony4yeHoO aBTOMaTUYECKM UMK 3a4aHO0 C NMOMOLLLbIO KOMaHAbI:

CALCulate[1]:SCALe:REFerence:AUTO {OFF|ON}

CALCulate[1]:SCALe:REFerence:AUTO? (dbopma 3anpoca)
CALCulate[1]:SCALe:REFerence {<onoproe_3nayeHne>|MINimum|MAXimum|DEFault}
CALCulate[1]:SCALe:REFerence? [{MINimum|MAXimum|DEFault}] (dbopma 3anpoca)

ON aBTOMaTuyeckn BbIOMpaeT NepBble U3MePEHUs B KayecTBe OMOPHbLIX ANs BCeX nocre-
AYIOLLMX OTCYETOB B rpymnne (pasmep rpynnbl = KO-BO TPUITEPOB X KOM-BO KOHTPOJSIbHbIX
Toyek). OFF oTkntoyaeT aBToMaTnyYeckuin Bolbop 1 Tpebyet NpsmMoro ykasaHusi ONoOpHOro

3Ha4yeHwus.

Mocne nepesarpy3ku (*RST) unu npensaputensHon HacTpoku npubopa (SYSTem:PRESet)
BKIO4YaeTcs aBTomatmyeckmin Beioop (ON).

<0MnopHOe_3Ha4YeHne> — sABHbIM 06pa30M YKa3blBaeT ONopHoe 3Ha4yeHune. OFIOpHOG 3Ha4ye-
HMEe UCnonb3yeTca AJ1d BCeX OTCHETOB B rpynne.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

Mocne nepesarpysku (*RST) unu npegsaputensHon HacTipoku npubopa (SYSTem:PRESet)
ycTaHaBnmBaeTcs onopHoe 3HadeHue 0,0 1 BknioyaeTcs aBTomatuyeckoe onpeaeneHne
OMOPHOrO 3HAYEHUSI.

HaxaTne Ha nepeagHen naHenu kHonkn Get New Reference (Mony4yntb HoBOe onop-
HOEe 3Ha4YeHue) yCTaHaBNMBaEeT HOBOE OMOPHOE 3HAYEHNE U3 U3MEPEHWS, BbINOSHEH-
HOro Npv NEPBOM CUrHane Tpurrepa nocne Haxatus kHonku. Mapametp Ref Value
(OnopHoe 3HaueHue) No3BOMSsET BBECTU OMNOPHOE 3HAYEHME BPYUHYIO C MOMOLLbIO
NMOBOPOTHOIO perynsitopa MM YUCrnoBbIX KHOMOK ¢ knasuwen SHIFT.

Mpumep ONOpPHOro 3Ha4YeHns

llonpepeneHne pasHuubl B npoueHTax no 100
/In3mepeHnaM 4acToThbl ¢ ONOPHLIM 3Ha4YeHuem 50000,000

CONF:FREQ 50E3,(@1)
SAMP:COUN 100 Il domkcaums 100 oTcueToB
CALC:STAT ON Il Bkntoyenme nogcuctemol CALCulate1
CALC:SCAL:STATON Il BKNIOYeHUe MaclTabupoBaHus
CALC:SCAL:FUNC PCT Il BLIGOP hyHKUMM MacuTabupoBanus (PCT)
CALC:SCAL:REF 50.000E3 Il ycTaHOBKa OMOPHOrO 3Ha4YeHUs

INIT

YcuneHue n cmelleHne maclutaba

PdyHkumsa CALCulate[1]:SCALe:FUNCtion SCALe BbINONHSIET AN KaXA0ro oTcyeTa onepawmio
Mx-B, rae M o603HayaeT KO3hOULNEHT YCUNEHUS, X — 3HAYeHMe oTcyeTa, a B — cme-
weHve. KoaddurumneHT ycuneHms, KoTopbi ncnonssyetcsd B opmyne, 3agaeTcs

C NMOMOLLIbKO KOMaHAbI:

CALCulate[1]:SCALe:GAIN {<ycunexne>|MINimum|MAXimum|DEFault}
CALCulate[1]:SCALe:GAIN? [{MINimum|MAXimum|DEFault}] (dbopma 3anpoca)

KO3 PULMEHT YCUNEHUS MOXET HaxoaUTbCS B AnanasoHe:
ot -1.0E+15 po -1.0E-15, 0.0, ot +1.0E-15 no +1.0E+15

Mo ymonuaHuto ycunexne umeet 3HadeHue 1.0, 1 3TO XKe 3HaYeHne yYCTaHaBNMBaeTCA
nocne nepesarpy3sku (*RST) unun npeasaputensHon HacTporiku npubopa (SYSTem:PRESet).
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MaTemaTnyeckue onepaumm, NoCTpoeHne rpacoMkoB U permcTpaumns aHHbIX ¢ nomoLLbo 53201A

3HaveHue cmelleHns (B) yctaHaBnvBaeTca cneayowen KOMaHOom:

CALCulate[1]:SCALe:OFFSet {<cmewenue>|MINimum|MAXimum|DEFault}
CALCulate[1]:SCALe:OFFSet? [{MINimum|MAXimum|DEFault}] (dbopma 3anpoca)

3HayeHve cmelleHus (offset) MoXXeT HaxoouTbCa B AManasoHe
ot -1.0E+15 go -1.0E-15, 0.0, ot +1.0E-15 go +1.0E+15

Mo ymon4yaHuio cmelleHne nmeet 3HadveHne 0.0, n oHO ycTaHaBnMBaeTCs nocne nepesa-
rpysku (*RST) unn npegsaputensHon HacTporiku npubopa (SYSTem:PRESet).

MHBepTupoBaHue otcyeta (1/x) EcTb BO3MOXHOCTb MHBEPTUPOBATL KaXKAblil
3aMKCMPOBaHHbIN OTCYET A0 ero NoacTtaHoBku B popmyny Mx-B, 4to o3HavaeT npume-
HeHue copmynsl M/x-B. NHBepTupoBaHue BKNoYaeTcsa cnepyroLen KoMaHaom:

CALCulate[1]:SCALe:INVert {OFF|ON}
CALCulate[1]:SCALe:INVert? (dhopma 3anpoca)

ON uHBepTupyeT oTcyeT. OFF oTkntoyaeT uHBEpPTUPOBaHME OTCHETA.

Mocne nepesarpy3ku (*RST) nnn npegeapuTenbHOM HacTpoiku npubopa (SYSTem:PRESet)
MHBEPTUPOBAHME OTCYETOB OTKIIOYAETCS.

Mpw BkntoveHun cyHkumm Invert x (MHBepTUpOBaTh X) eanHULUbI n3amepeHus (u, ¢)
Ha nepegHen naHenu oTknoYarTcs. Ecnm HyXkHO oToBpaxaTb eauHWLbl, CM. pas3aen
«HasHayeHne eanHULL U3MEPEHUs Ansi OTCHETOBY.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

HasHayeHvne eanHUL, U3MepeHns Ans OTCYETOB

Null 7 Statistics | Limits

{

All Math
0ff [On

Smunthinp

L I

:

+1.J00 000 000 DOO 000 Hz

Get Mew |[LEREILT |
Reference |L Units :
f

!

Scale Function

off [on (1 [Null
B+ s50% |
AC1MQ 5V

CH 1 Frequency

+1.000 035 944 Swe

Vpp: 8.04V Vmin: —4.00V Vmax: 4.0V
cpl

User Units Clear
0ff [On Name

YTtobbl Ha nepegHer naHenu 6bino ynobHee oTcnexmnBaTb OTCYETHI, Bbl MOXETE Ha3Ha-
YNTb NOMb30BATENLCKME «CTPOKU €QUHUL, U3MepPeHnii» anst niobon dyHkuun maclutabu-
poBaHus. [Monb3oBaTenbckas CTPoka 3aMEHSIET NCMOSb3yeMble NPUBOPOM eauHULbI
namepeHun (I'u, NPOUEHTbI, MUMMOHHbIE YacTy U T. n.). MNpedurKc eanHNLbl 3MepeHns
(MK, M, K, M) ocTaertcs.

CTpoka eauHUL, M3MepeHus oTobpaxaeTca Ha YacToToMepe M onpeaenseTcs ¢ NoMo-
b0 KOMaHA:

CALCulate[1]:SCALe:UNIT:STATe {OFF|ON}

CALCulate[1]:SCALe:UNIT:STATe? (chopma 3anpoca)
CALCulate[1]:SCALe:UNIT "<eguHuub1>"
CALCulate[1]:SCALe:UNIT? (dopma 3anpoca)

ON oTobparkaeT onpegeneHHble Nonb3oBaTeneM eauHNLIbI U3MepPeHUs Ha nepegHen
naHenu. OFF oTknio4YaeT nonb3oBaTenbCcKMe eauHnLbl MU3MEPEHMUSI.
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6 Matemarnyeckre onepaumm, NOCTPOEHNE rpacnkoB U perncTpaums JaHHbIX ¢ nomMoLLsio 53201A

3HaueHne €QNHULbI MOXET UMETb OT OAHOro A0 YeTblpexX CMMBOJIOB. ,D,BOVIHI:IG KaBbl4YKU
BOKpyr aTon CTPOKM BXOOAT B KOMaHAOYy. HasHadeHHble eanHnLbl n3mMepeHna NnoAaBnNATCA
TOJIbKO Ha 3KpaHe YacToToMepa.

Mocne nepesarpy3ku (*RST) nnn npegeapuTenbHOM HacTpoku npubopa (SYSTem:PRESet)
YCTaHOBMEHHbIE NoNb3oBaTeNnem eauHULbI M3MEPEHUST OTKIHOYAOTCS.

UToGbl BBECTY eANHMLBI UBMEPEHUS C NepeaHeit NaHemnu, HaXXMUTE NPOrPaMMHYHO
kHonky User Units (Monb3oBaTenbckue eAUHULbI U3MEePEHUs), BKIIOUUTE eAnHULLbI
nsmepeHusi (On) u BbiGepuTE NOMOXKEHWS CUMBOJIOB C MOMOLLBH0 MOBOPOTHOTO Peryns-
TOpPa U KNaBuLL CO CTPEnKamu.

Mprmep macwTabrpoBaHns

Cnegyowuii npuMep — TUNMYHAA NOCrneaoBaTENbHOCTL KOMaH MacluTabupoBaHus
B nogcucteme SCPI CALCulate[1].

/IMacwrabuposanue 500 otcuetoB (M/x-B) u HasHaueHne eanHnL n3mepeHns

CONF:FREQ (@1) Il n3amepenus yacToTbl
SAMP:COUN 500 11 500 oTcueToB/TpUrrep
SENS:FREQ:GATE:TIME .010 Il ycTaHOBKa MMHMManbHOTO BpeMeHu cTpoba
CALC:STATON Il BkntoyeHue nogeuctembl CALCulate1
CALC:SCAL:STAT ON Il BKNtoYeHMe onepauum MaclTabmpoBaHmus
CALC:SCAL:FUNC SCAL Il yeraHoBka chyHKumM maciutabuposanus Mx-B
CALC:SCAL:INV ON Il viBepTUpOBaHue otcyeTos (M/x-B)
CALC:SCAL:GAIN 100 Il yeraHoBka koadhpuumenta ycunenus (M)
CALC:SCAL:OFFS 0 Il ycTaHoBKa cmeLyeHus (B)
CALC:SCAL:UNIT:STAT ON Il BKNIOYEHUE NONb30BaTeNbCKUX eANHUL U3MEPEHUs
CALC:SCAL:UNIT "sec" Il Ha3HayeHne eAUHUL, U3MEPEHUS ANA OTCYETOB

INIT Il 3anyck oTcyeToB

Mpu yactoTte BxogHoro curHana 1 MI'y yactotomep 6yaet otobpaxaTtb oTcHeThl NpU-
mepHo +100.00... Mkc.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

CratucTuka

Cratuctnyeckue pacyeTbl HEMPEPbLIBHO MPUMEHSIIOTCA K TOMbKO YTO BbINONTHEHHbIM
oTcyeTam, noka He ByaeT OCTUMIHYTO 3a4aHHOE KONUMYECTBO OTCHETOB

(TRIGger:COUNt x SAMPle:COUNt). KomaHabl, C MOMOLLbIO KOTOPbIX FrEHEPUPYIOTCS CTaTu-
CTUYECKMEe JaHHble, OnucaHbl B 3TOM pasaene.

Kak y>xe ynommHanock, O4HOBPEMEHHO MOXET ObITb BKITHOYEHO HECKOIBKO Onepauui.
PucyHok 6-3 npeacraensiet npumep, B KOTOPOM OOHOBPEMEHHO UCMOMb3YOTCA CTaTu-
CTVKa U NpoBepKa Npeaenos.

-

CALCulate1:STATe ON CALCulate1:AVERage:STATe ON \

Bl £ 50%
AC1IMQ 5V

CH 1 Frequency
24.639 924 471mh:

Limits  |——

] Pass
Mean: 24.733 214 2244H: Max: 24.999 923 576hH:
StdDev: 75.883 043 655kH: Min: 24.619 924 2974H:
Count: 1941 Pk to Pk: 379.999 278 69kH:

All Math | Smoothing| Null / Statistics | ! Limits
0ff [On 1 1 Scale 1

Statistics Reset
0ff [On | Stats

\ CALCulate1:AVERage CLEar /

PucyHok 6-3 OkpaH yacToToMepa, Ha KOTOPOM BKMOYEeHbI MPOBepka Npeaernos
U cTatucTudeckast pyHKUMS
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6 Matemarnyeckre onepaumm, NOCTPOEHNE rpacnkoB U perncTpaums JaHHbIX ¢ nomMoLLsio 53201A

BkntoyeHne ctatucTukm
,D,J'Iﬂ BbIMOJTHEHUA CTATUCTUYECKUX paCLIeTOB nx Hy)KHO BKIMKOYUTb C NOMOLLUBbK KOMaHAbI:

CALCulate[1]:AVERage:STATe {OFF|ON}
CALCulate[1]:AVERage[:STATe]? (dbopma 3anpoca)

ON BKMOYAET CTAaTUCTUYECKME pacHeThl MO oTCcHeTam No mepe mx ukcauun. K cratuctnye-
CKUM [aHHbIM OTHOCSITCS: CpeaHee 3HadeHne, CTaH4apTHOE OTKITOHEHNE, MaKCUMarbHOe
3HaYeHne, MMHMMarbHOE 3HaYeHNe, a TakKe CpeHee 3Ha4YeHNE ABONHOW aMNNUTYAbI.

OFF BbIKNtO4aeT CTaTUCTUYECKNE BbIYUCIIEHUS.

Mocne nepesarpy3ku (*RST) unu npeasaputensHon HacTponku npubopa (SYSTem:PRESet)
CTaTUCTUYECKME BbIYMCIIEHNST OTKIOYAIOTCS.

KonnyectBo oTcyeToB

CraTncTnyeckme BblYMCIIEHNS HAUMHAKOTCS C BKIMIOYEHNEM MaTemMaTUyeckmx onepauuii
(Math) 1 ctatuctudeckunx dyHkumi (Statistics). KonuuecTtso otcyeToB, yuntbisato-
Lwmxcs B Habope cTaTucTUYeCcKMX AaHHbIX, OTOOpaXaeTcs Kak 3HayeHne Konm4ecTsa
otcyeToB (Count) (PucyHok 6-3). KonnyecTBo 0TCHETOB MOXHO Y3HaTb C MOMOLLbHO
KOMaHAblI:

CALCulate[1]:AVERage:COUNt:CURRent?

3TO KONMYECTBO MOXHO MOSY4YNTL B NOGOV MOMEHT Mocre 3anycka M3MepeHuin (Hanpu-
mep, Tak: INITiate:IMMediate, READ?, MEASure?).

Mocne nepesarpysku (*RST) unu npeasapuTensHon HacTpoiiku npubopa (SYSTem:PRESet)
yCTaHaBMMBAETCS KOMMYECTBO «1».

CpenHee, CTaHOapTHOE OTKITOHEHNE, MUHMUMallbHOE 3Ha4YEeHNE,
MaKkcnmalibHOe 3Ha4YeHune

CpeuHee (apwdmeTquCKoe), CTaHOapTHOEe OTKITIOHeHue, MUHMallbHOe 3Ha4YeHne n Mmak-
chManbHOe 3Ha4YeHue OAna Tekyllero Konndectesa oTcCH4eToB MOXHO onpeaennTb ¢ NoMo-
b0 KOMaHAbI:

CALCulate[1]:AVERage:ALL?

Ecnun otcyetbl 66N noaBeprHyThl MaclitabrposaHuio (M. pasgen « PyHKLMy MacluTa-
BupoBaHus»), CTaTUCTUKa OCHOBBLIBAETCH Ha MacLUTabMpoBaHHbIX OTCHETaXx.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

Mpumep: BknoyeHne 1 BbINOIHEHNE CTAaTUCTUHECKNX GOYHKLINIA

B criegytowmx nprmepax BO3BpaLLaeTcs CpeaHee 3HadeHue, CTaH4AapTHOE OTKIOHEHVE,
MUHUMAIbHOE U MaKCUMarbHOE 3HaYeHus Ans cepum n3 500 oTcHeToB. [Ans NomHOTbI
UH(OPMaLMK OTOBPaXaeTCsA U 3HAYEHWE KONMYECTBa TPUITEPOB, XOTS AN HEro Mo yMor-
yaHUIo Mcronbayertcs 3HadeHne «1». Onepatop WAIT Mo3BoMsieT OTIOKUTL aHanm3a

[0 TOro MOMeHTa, Korga GyayT nomnyyeHbl BCe AaHHbIE.

CONF:FREQ (@1) I n3mepeHuns yacToTbl Ha kaHane 1
TRIG:COUN 1 Il konuyecTBO TpUrTEpoB = 1
SAMP:COUN 500 11’500 oTcueTOB Ha Tpurrep
SENS:FREQ:GATE:TIME .010 Il Bpemsa cTpoba 10 mc
CALC:STAT ON Il Bkntoyenmne nogcuctemol CALCulate1
CALC:AVER:STAT ON Il BKNtOYeHne CTaTUCTUKN

INIT Il 3anyck n3mepeHun

*WAI Il oxnpaaHue 3aBeplUeHNUs BCEX OTCHETOB

CALC:AVER:ALL? /I BbIYMCNEHME CTaTUCTUYECKUX AaHHbIX

OTa KOMaHOa BO3BpaLLaeT AaHHbIe CreayoLlero Buaa:

cpegHee CTaH4apTHOE OTKMOHeHue
+5.50020355962701E+006 +2.59738014535884E+006
MVH. 3Ha4eHne MaKc. 3HaveHue
+1.04179550991303E+006, +9.94903904473447E+006

CpegHee 3HayeHue, MMHMMarnbHOE 3Ha4YeHne, MakcMmarbHoOe
3Ha4yeHue, cpegHee 3HavYeHne OBOMHOM aMnnnTyabl

NHavBuayarnbHble XapakTepUCTUKM A@aHHOTO Habopa OTCYETOB MOXHO ONPEAENTbL C NOMO-
LWbto criefytoLLmnx koMaHz,. Mepen ncnonb3oBaHMeM Noboi U3 3TUX KOMaHL, HY>KHO BKITHO-
ynTb ctatuctuky: CALCulate[1]:AVERage:STATe ON.

CALCulate[1]:AVERage:AVERage?
— BO3BpaLLaeT cpeaHee 3HaYeHNe BCex OTCHETOB B TEKyLLe rpynne
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6 Matemarnyeckre onepaumm, NOCTPOEHNE rpacnkoB U perncTpaums JaHHbIX ¢ nomMoLLsio 53201A

CALCulate[1]:AVERage:MINimum?

— BO3BpaLLaeT MMHUMaIbHOE 3HaYeHVe cpeam BCcex OTCHETOB B TEKYLLEN rpynne.
CALCulate[1]:AVERage:MAXimum?

— BO3BpaLLaeT MaKCMMasibHOe 3HayeHue cpeamn BCex OTCYETOB B TEKyLLEW rpynne.
CALCulate[1]:AVERage:PTPeak?

— BO3BpalLaeT cpeaHee 3HayYeHne ABOMHON aMnnnTyapbl (T. €. cpegHee MakcMmalribHoe
3Ha4YeHune — cpeagHee MMHMMarnbHoe 3Ha‘-|eHVIe) no BCeM OoTcYETaM B TeKyLLen rpynne.

Mpumep: BoluncneHne otaenbHbIX CTaTUCTUYECKUX 3HAYEHWI

B cnenytwowiemM npuMmepe nokasaHo, Kak nony4darb BCe 3TU NapamMeTpbl OTCHETOB
Mo OTAENIbHOCTU.

CONF:PER (@1) Il HacTpoiika NepuoanYeCKUX N3MepeHni
TRIG:COUN 2 Il konn4ecTBO TPUITEPOB = 2
SAMP:COUN 100 11100 oTcuyeToB Ha Tpurrep
SENS:FREQ:GATE:TIME .010 Il Bpems ctpoba 10 mc
CALC:STATON Il BkntoyeHue nogeuctembl CALCulate1
CALC:AVER:STAT ON Il BKNtoYeHUe CTaTMCTMKK

INIT Il 3anyck namepeHun

*WAI Il oXupaHue 3aBepLIEHNS BCEX OTCYETOB

CALC:AVER:MIN? Il 3anpoc MHAMBUAYaNbHbIX NapamMeTpoB

CALC:AVER:MAX?

CALC:AVER:AVER?

CALC:AVER:PTP?

CTaHﬂ,apTHoe OTKINOHEeHne
CraHgapTHOe OTKIIOHEHWE OOCTYMHO Ha 06oMX YacToToOMepax Mo credytoLlen KoMaHae:
CALCulate[1]:AVERage:SDEViation?

[nsa onpegeneHnsi CTaHAaPTHOMO OTKIMOHEHUSI HY)XXHO 3apaHee BKMIOUYNTb NOACUCTEMY
CALCulate1 n ctatuctumky.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

OuuncTtka/cbpoc CTaTUCTUKM

CTaTucTuyeckme AaHHble Mo TekyluemMy Habopy OTCYETOB OUMLLAKOTCH OOHOM M3 criedyto-
LMX KOMaHA:

— BKIoyeHue ctatuctndecknx pyHkumm — CALCulate[1]:AVERage[:STATe] ON

— HoBbIN UMk namepeHnn — INITiate:IMMediate, READ?, MEASure?

— oTnpaBka HoBow koMaHAabl SCPI nnn nameHeHne Tekywero napamerpa SCPI
— npepgBapuTenbHas HacTponka npubopa — *RST, SYSTem:PRESet

C NOMOLLbIO 3TUX LLUAroB MOXHO Takke yaoannTb BCe OTCYeTbl U3 NaMATU rlpM6opa.
,D,J'Iﬂ yAaneHusa ctTatucTM4ecknx gaHHbIX 6e3 O4YNCTKM NaMsATU OTCHETOB NPUMEHATCA
Takne KoMaHabl:

CALCulate[1]:AVERage:CLEar[:IMMediate]

MNpoBepka Npeaenos

I'IpOBepKa npeagenos no3BondeT No 0OgHOMY CpaBHMBATb M3MepeHnd YactoToMepa
C HXKHUM U BEPXHUM Npeaesiom.

Bbixog 3a npegernbl perMcTpupyeTcsi B perncTpe HekauyeCcTBEHHbIX pe3ynsTaToB YacToTo-
mepa (6utbl 11 n 12). OnpegeneHuns peectpa cogepxartcs B [nase 8.

Mpw BKMOYEHUN 3TON PYHKLUN Ha SKpaHE YacToToMepa oTobpaxkaeTcsa npoBepka npe-
[0enoB, Kak nokasaHo Ha PucyHke 6-4.
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/ CALCulate1:STATe ON

f 50%
AC MR BV

CH 1 Frequency

24.999

i 1
Limits I

23 267 m

Vmax: 3.72V

I
| pass

Vpp: 739V Vmin: —3.67 ¥

All Math | Smoothing Limits

0if on |

Null / Statisticﬁ

1 Scale 1

Limits
off [On (&

CALCulate1:LIMit:STATe ON ——» Upper

G'Value

Set to
Min / Ma

Clear
Condition

CALCulate1:LIMit:UPPer
CALCulate1:LIMit:LOWer

N

T

CALCulate1:LIMit:CLEar

)

PucyHok 6-4 Mpoeepka npeaenos 53210A

BknoyeHne NpPoOBEPKU Npeaernos

MpoBepka NpeaenoB BKKOYAETCS CrieaytoLlen KOMaHaon:

CALCulate[1]:LIMit[:STATe] {OFF|ON}
CALCulate[1]:LIMit[:STATe]?

ON BkritovaeT NpoBepKy Npeaenos.

(dopma 3anpoca)

OFF oTkntoyaeT (06x0aMT) NpoBepKy Npeaenos. BknioyeHe NpoBepky Npeaenos BKioO-

YyaeT obe rpPaHnUbl — BEPXHKOKO N HUXKHIOHO.
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YcTaHoBKa BEPXHEro U HUXXHEro npeaeros
HWXHUIM 1 BEpXHUIN Npeaenbl YCTAaHABNUBAKOTCS C MOMOLLIbIO CNEAYOLLNX KOMaHA:

CALCulate[1]:LIMit:LOWer[:DATA] {<3HauyeHne>}|MINimum|MAXimum|DEFault}
CALCulate[1]:LIMit:LOWer[:DATA]? |MINimum|MAXimum|DEFault}
(dopma 3anpoca)

CALCulate[1]:LIMit:UPPer[:DATA] {<3HaueHne>}|MINimum|MAXimum|DEFault}
CALCulate[1]:LIMit:UPPer[:DATA]? [MINimum|MAXimum|DEFault}
(dbopma 3anpoca)

[nanasoHbl 3Ha4eHNin BEPXHETO Y HUXKHEro Npeaenos:
ot -1.0E+15 go -1.0E-15, 0.0, ot 1.0E-15 go 1.0E+15

0.0 — 310 3HaYeHNe Npeaenos Mo YMOMYaHWIo, a Takke 3HaYeHne npegenos, KoTopoe
yCTaHaBnmBaeTcd nocne nepesarpysku (*RST) unu npegsapuTensHOM HAaCTPOWKKU Npu-
6opa (SYSTem:PRESet).

Mpu ncnonb3oBaHWUM NPEAENOB HY)XXHO YKa3aTb Kak BEPXHWUIA, TaK U HUXKHUIA Npeaensi.
INMo6on 13 criegyoLmX WaroB NpeaoTBpaTUT OWNOKY «KOHMNMKTa HAaCcTpPoek» (Hanpu-
Mep, HWKHWUIA Npeaen Bbille BEPXHEr0), CBA3aHHYO C NOPSIAKOM YCTaHOBKM NPEAENoB:

— CcHavana ycTaHaBnvBaeTcsl BEpXHWUI Npeger;
— ycTaHOBKa 0GOUX NPEAErioB B 04HOW CTPOKE NporpaMMsl;
—  BKIOYEeHWe NPOBEpKU NpeaenoB noc/e yCTaHOBKY NPeaeros.

YT106bI NPOrpaMMHbIM CNOCOBOM OnpeaennTb, HEe BLIXOQUT NN OTCHYET (MNN OTCYETHI)
3a YCTaHOBIEHHbIE Npeaerbl, BOCNONb3yUTeCb KOMaHOOM:

STATus:QUEStionable:EVENt?

ncnonb3yeTcsa Ans NPoCMoTpa perncTpa Heka4eCTBEHHbIX pe3ynbraTtoB. 3HaveHne +2048
(6uT 11) 03HauaeT OTCUET HMXE HWXKHEro npeaena. 3HadeHne +4096 (but 12) o3Havaer
OTCYET BblLLE BEPXHErO npeaena. YteHne pernctpa ctupaeTt Bce 6BUTbI 3TOr0 perncrpa
(cm. pasgen «O4yuncTka ycrnoBuii NpeaenoB»).
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Mpumep: MNMpoBepka npeaenos

,D,anee npmeBoanTCA NpuMep BKIMIOYEHUA N UCNONb30BaHUA NPOBEPKU Npeaenos.

CONF:FREQ (@1) Il HacTpoWka n3mepeHnit
SAMP:COUN 500 Il npoBepka npegenos ans 500 otcueToB
CALC:STATON Il BKNtoOYEHME MaTeMaTUYeCKMX onepauuin
CALC:LIM:STAT ON Il BKNIOYEHUE NPOBEPKN NPEAEnos
CALC:LIM:LOW 99.9E3;UPP 100.1E3  // ycTaHOBKa npepenos

INIT Il 3anyck namepeHun

*WAI Il oXuaaHue 3aBepLIEHNA BCEX OTCHETOB

STAT:QUES:EVEN? Il 3anpoc B perncTp Heka4eCTBEHHbIX U3MEPEHMUN

O6GpaTtnTe BHUMaHWe, YTO Npeaenbl YCTAaHABNUBAKOTCS B O4HOW CTPOKe, YTOObI NpeaoT-
BpaTUTb OLUMOKY KOHPNNKTA HACTPOEK. DTON OLLMOKM Takke MOXKHO n3bexaTb, BKIHOYNB
NpOBEPKy NpeaernoB Nocse yCTaHOBKW Npeaernos.

OuucTka ycrnosui npegenos

Wngukatop npegenos (Limit) Beiknioyaercs, a 6utsbl 11 n 12 (Tonbko 3Tn) B peructpe
HeKayeCTBEHHbIX Pe3yrnbTaToB OYMLLIAKTCS C MOMOLLBIO OAHOW U3 CrieayoLwmnx KOMaHA:

— BKIodeHne npoepku npeaenos — CALCulate[1]:.LIMit:STATe] ON

— HoBbIN umkn namepenun — INITiate:IMMediate, READ?, MEASure?

— oTnpaska HoBoW komaHabl SCPI nnu nameHeHue Tekyllero napametpa SCPI
— npeaBapuTenbHasi HacTporika npubopa — *RST, SYSTem:PRESet

C NoMOLLIb0 3TKX LLAroB MOXHO TakXke yaanuTb Bce oTcHYeTbl U3 namsaTu npudopa. (*RST
1 SYSTem:PREset fononHMTENLHO cOpackIBalOT 3HAYEHUSA BEPXHENO U HDKHETO NpeaenoB
Ha 0.0.)

YT06bI BbIKNIOYMTE nHAnKaTop «Mpegen» (Limit') n yaanutb Tonbko 6uTtkl, oTCNexuneato-
wme cobniogeHve npeaenos (6utbl 11 n 12 B peecTpe COCTOSHMI) 63 0YNCTKN NaMsITu
M3MepeHUI, BOCMNOMb3yNTECh CreayoLen KOMaHaom:

CALCulate[1]:LIMit:CLEar[:IMMediate]
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

InHeyaTble guarpaMmbl

PacnpeneneHve anst KOHKpeTHOro Habopa n3mMepeHuin Yactotomepa (KpomMe NOCTOSAH-
HOro CyMMMUpPOBaHUS U METOK BPEMEHU) MOXET ObITb NpeacTaBneHo rpadonyeckm

C NoMOLLbIO PYHKUUKM nNnHenyvaTblx avarpamm 53210A. B cneaytolem npumepe
(PvcyHok 6-5) npeacTtaBneH 6a3oBbii hopMaT NMMHENYATON AMarpaMmmbl YacToTOMepa.

s

\

Konuuectso

HI

~

CTon6uKM = Knaccbl = TOUKM
Bl = BepxHsiA rpaHuLa Auana3oHa NMHeWYaTon anarpammbl
HI = HWXKHAA rpaHMua AgMana3oHa NMHenvaTon guarpammbl

1 2 3 4 5 6 7 8
Otcyetbl < HI

9

Cron6ukn

10 1 12 13 14 15
Otcuetsl > B

PucyHok 6-5 CTpykTypa nuHenyatbix gnarpamm 53210A

O6paTVITe BHUMaHWeE, YTO NiMHeNn4aTble anarpaMmmbl U MaTeMaTuyeckme (*)yHKLIMM
(Hanpvlmep, CTaTUCTUKa, MaCLIJTaGVIpOBaHVIe, npe}qenbl) MOryT Ucnonb3oBaTbCA OQHO-
BPEMEHHO C OOHUMMU U TEMU Xe AaHHbIMU U3MEPEHUN.
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MaTemaTtuyeckve onepaLum, NOCTpoeHUe rpaddnKoB U perncTpaLumst AaHHbIX ¢ nomMoLLbo 53201A

[MpocMoTp NUHen4vaTbIX gnarpamm

Digits

Trend | |Histogram ‘- Graph
I 5
1 Chart | 1 | :
[ ': | Math '
A A g
Cerah ™" (55
| = = ~  Log
| Histogram| ODptions Show Sa\{e Zoom & Reset .
| 0ff [on (| [% Count||Readings | | Markers | Histogra

Mpw BKMOYEHUN NUTaHMSA UK Npu HaxxaTum kHonkn Preset (MpeaBapuTtenbHasn
HacTpoMKa) Ha nepeaHen naHenn oTobpaxatTca YNCNoBble AaHHble. Bbl MoxeTe gnc-
TaHUMOHHO BKIIOYUTb OTOBpaxeHne NnuHendaTbix guarpamm, MU3MeHUB PeXxunM gucnies
C NOMOLLbIO CreayoLLe KoMmaHab!:

DISPlay[:WINDow]:MODE {NUMeric|HISTogram|TCHart}
DISPlay[:WINDow]:MODE? (chopma 3anpoca)

Haxatune noovepenHo kHonku Graph (Fpadmk), a 3aTem nporpaMMHo KHOMKK
Histogram (IluHetyaTtasa guarpamma) BKIOYaET U aBTOMATUYECKM 3anyCcKaeT NUHEN-
yaTble AnarpaMMbl Ha nepegHen naHenu. JNinHenyatsble guarpaMmmMbl Takke MoryT 6biTb
BbIKITHOYEHbI B MEHIO MPOrpaMMHbIX KHOMOK.

Mpu yoaneHHol pabote nepe3arpy3ka (*‘RST) nnu npeasaputensHas HacTponka npu-
6opa (SYSTem:PRESet) He M3MEHSIOT pexXnM akpaHa.

JInHenyaTble guarpamMmmbl COCTABMSATCA NO OTCHETAM, COXPAHEHHBIM B NaMsATH (Hauu-
Hasi C MOMeHTa BKITFOMEeHUA NUHeNYaTon anarpaMmmel U [0 Toro, korga GyaeT focTur-
HyTO 3agaHHoe konm4yecTtBo TpurrepoB (TRIGger:COUNt) 1 KOHTPONbHbBIX TOYEK
(SAMPIe:COUNLt). Ecnu Tpurrep NoCTOsIHHBIN (Hanpumep, BHYTPEHHWI), NUHenyaTas ava-
rpamMma 6yaeT NocTosiHHO OBHOBMSATLCSA C CaMOro MOMEHTA BKITHOUEHUS.

PuricyHok 6-6 onucbiBaeT nHgopmMaLnio, NpeacTaBeHHyYo B TUMMYHOM OKHE NIMHEeNnYaTomn
Avarpammbl.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

/x Max: MaKc. CHHTBIBAHWA NO BCEM CTONBHKAM DYHKUMA \

X Min: mun. BAMMI N0 BCEM C Kanan
Paamep c 2 (X Max = X Mi ‘l | KOnU4ecTBo CHMTBIBANNA THCTOrPAMMI!

cTonfukos

X Max 43.999 852 834 Frequency
¥ Min 49.988 830 972 Channel 1
Bin Size 1,461 467 597 On Count 50000

CooTeeTCTBYET CTONOHEY © HanBonswmum 7
¥ 3anucen n B BROE:
Max
= TOUHOTD KONWYECTBA B CTYONGHKE Count OnHo
(Max Count) FHCTOMPAMMEL

% , c
OT GBWEro KONMYECTEA CHUTBIBAHWA (Max %)

Hz

Cunteiganni > Ctonbux BI

CunThiBanuA < ConGux HI
(Bne auanazouna)

{exe auanaiona)

Mkr 1: MakcHManbHOe IHAYEHHE B CTONGHKE HA MECTE MApKepa I

Mkr 2: HO® [ Ha MECTE |

Span: Meway HbIM _l l
|

B MECTONCNONEHWAX

49,999 833 896 2, 1094 Frequen:y Bin: MECTO MAPKEPA W KONUYECTEO CYWTLIBANMA

Mikr2: 49998 845586:  Bin: 10, 3885  Channel 1 2 (M op abuaro
Span 11691740778  Span 8,31818  Count 50000 GUNTLIBE WA, RONM ¢Show %x)

7042
Span: KONWYECTBO CTONGUKOR MEXTY

Max MECTAMH MAPKEPOB BKNIKHHTENEHO
Count

%: NPOLENT MNK IMTHIBA
B AManaioxe

X Min Hz X Max
0

Whaekcn Dut-of-range values are dizplayed

cronbukos
1E - | OKHO NONOWEHHA — ONA MAPKEPOR,
- "
rkre  Zoom | Pan o s aHoro.
o on @, 2 It 4 (1. . 1000, 100, 10; 1), oTMedeHHOE J
coer pess (==
BENUYUHY CMEWLEeHUA [rpyDo wnu ToYHo) ===

Ha KAKABIA WENYOK NOBOPOTHOTD

N o J

PucyHok 6-6 dopmat oTobpaXkeHnUst IMHeYaTon anarpammbl

KoHpurypauma nmHenyaTon guarpammbol

JInHenyaTble gnarpamMmmbl HACTPAMBAKOTCSA C MOMOLLBIO NPOrPAMMHbIX KHOMOK M KOMaHa,
nokasaHHbIX Ha PricyHke 6-7.

BY-yactotomep Keysight 53210A — PykoBoaCcTBO MO aKcnnyataumm 165



6 MaTemaTtuyeckve onepaLum, NOCTpoeHUe rpaddnKoB U perncTpaLumst AaHHbIX ¢ nomMoLLbo 53201A

/ CALCulate2: TRANsform:HISTogram:STATe ON \

E——
# Max: 49.999 852 894« Frequency
® Min: 49.999 830 972k Channel 1

Bin Size:  1.461 467 597 Om Count: 50000
7042

Il
Cumt CALCulate2: TRANsform:HISTogram:COUNt?

)(Mln XMax

Out-of-range va\ues are displayed

Histogram| Options Show Save Zoom &
0ff [On I8 % [Count lReadlngs lMarker

<«—— CALCulate2: TRANsform:HISTogram:CLEar

CALCulate2: TRANsform:HISTogram:POINts

18
GBS0 AutoRange Number of ‘ Outer Bins

+ Bins off [on GRdgs [off on

L » CALCulate2:TRANsform:HISTogram:RANGe:AUTO
CALCulate2: TRANsform:HISTogram:RANGe:AUTO:COUNt

+49 999.828 80622 55 Hz

AutoRange Ln\wjler Up|_:er Set to )J Outer Bins
[0ff On [fGA:] c Bin Min / Max| [0ff On
Marker2 LockMrkrs

Zoom ‘ Pan ‘ Show
2 oft 0 2 % All
CALCulate2: TRANsform:HISTogram:RANGe:LOWer L S0 L L]

\ CALCulate2: TRANsform:HISTogram:RANGe:UPPer /

PucyHok 6-7 JInHenvatasa guarpamma m3 15 ctonbmkoB (ToYek)

Number of

¢ Bins

PacueT nuHeyaton agnarpammbl BKIKOYAETCS criedytoLlen KOMaHaon:

CALCulate2:TRANsform:HISTogram[:STATe] {OFF|ON}
CALCulate2: TRANsform:HISTogram[:STATe]? (dhopma 3anpoca)

ON BKkrto4aeT pacyeT NuHenyaTon guarpammei.

OFF BbIkNtoYaeT pacyeT nuHenyaton guarpammel. lNMocne nepesarpysku (*RST), npeaga-
putenbHon HacTponkm npubopa (SYSTem:PRESet) unu Haxatus (Preset) Ha nepenHen
naHenu NMHen4aTon AMarpaMmmbl OTKMOYAKOTCS.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

KonnyecTtBo 0TCYETOB, NPeACTaBMNEHHbIX NMMHenYaTon guarpammon (PucyHok 6-7),
MOXHO y3HaTb cregytoLlen KoMmaHaoMu:

CALCulate2:TRANsform:HISTogram:COUNt?

HacTtpoika nuHenyartomn anarpamMmmbl

YacTtoTomep CTpPOUT NMHERYaTyo AMarpaMmmy Ha OCHOBaHUWM KONMYeCTBa CTONOUKOB

(ToYek), HYXKHEW N BEPXHEW rpaHuLbl AnanasoHa.

KonuyecTtBo cTONOMKOB

Trend |

Hiztogram

i

1 Chart |
|

H | Show Save Zoom &

istogram; Options Reset
0ff fon [| % Count ||Readings | | Markers | Histogra
1
L 2 - = =
Mumber of | AutoRange [SETET Upper Sgt to || Outer Bins
@ Bins | off On [NGLINN : Bin Minfnnagl off on ||

KonnyecTtBo ctonbukos yCTaHaBMBaeTCA cne,u,yrou.l,eﬁ KOMaHLoW:

—_— — — —

[}

i

oo

=

Wiew

Digits

d

Data

['-—/
-]
Ir-]

CALCulate2:TRANsform:HISTogram:POINts {<3HayeHne>|MINimum|MAXimum|DEFault}

CALCulate2: TRANsform:HISTogram:POINts? [{MINimum|MAXimum|DEFault}]

(dopma 3anpoca)

3Ha4yeHne yKasbiBaeT KOJIN4eCTBO cTtonbukos (TO‘-IeK) mMexay HUXHUM U BEPXHUM 3Ha4e-

Huem amnanasoHa. 3HayeHue (value) MoxeT Haxogutbes B npegenax ot 10 go 1000.

Mocne nepesarpy3kn (*RST) unu npeasaputensHomn HacTpowku npubopa (SYSTem:PRESet)
KONMMYeCTBO CTONOMKOB ycTaHaenmBaeTcs Ha «100».

BY-yactotomep Keysight 53210A — PykoBoaCcTBO MO aKcnnyataumm
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Martemarunyeckme onepaumm, NOCTPOEHNE rpachmKoB 1 permcTpaums gaHHbIX ¢ omoLLbio 53201A

OTobpaxkeHne BHELLHNX CTONONKOB

B nuHelyaTyto guarpamMmmy Bcerga BKIIYaloTCs ABa AOMNOMHUTENbHBIX CTONGMKOB, Hesa-
BMCMMO OT YKa3aHHOro Konm4ecTBa. OTW CTONOUKM cofepkaT OTCHETbI MEHEE HUKHETO
NpeaenbHOro 3Ha4YeHUs! U Bblle BEPXHETO NpeaenbHoro 3HaveHns (PucyHok 6-5

n PucyHok 6-6). Ecnu B ntobom n3 ctonbukos byaet Gonblie 0TCHETOB, YEM OXMAANoCh,
3TO MOXET 03Ha4yaTb CMELLEHUE M3MEPSIEMbIX PE3YILTaTOB.

CTonburkn MOXHO MPOCMOTPETL C NMOMOLLbIO NporpaMMHon kHomku Outer Bins (BHelw-
HWe CToN6MKM), N 0ToOpaXKeHNe Kaxgoro cTonbunka onpeaenseTcs ero MHAeKCoM
(PvicyHok 6-6).

MpeacTtaeneHne ctonbuka

MporpammHasi KHonka:

Histogram OptiunsI Shows | Save Zoom &

Reszet
0ff [On (] {[%  Count 1Readings | Markers Histngrad‘
1

COOTBETCTBYET CTONOUKY C HanbonbLLUMM KONUYECTBOM 3HA4YEHWI U COAEPXKUT TOYHOE
konn4yecTBo (Count) vnu gonto B npoueHTax (%) oT obLero konmyecTsa OTCYETOB.
Takasa HacTpovika OCTYMNHa TOMbKO C NepeaHen naHenwu.

HmxHAA 1 BEPXHAA rpaHunubl Anana3oHa

Number of| AutoRangd ST ITET Upper Set tn || Outer Bins
(, Bins Off On | LI, Bin Min # Max| off oOn

I I
-

HWXHAS 1 BEPXHAS rpaHuLbl AnanasoHa fMHenYaTon guarpaMmmbl YKa3blBakOTCA Hanpsa-
MYH0 C NTOMOLbIO cnefyrumx KoMmaHa:

CALCulate2:TRANsform:HISTogram:RANGe:LOWer {<3nauyenue>|MINimum|MAXimum|DEFault}
CALCulate2:TRANsform:HISTogram:RANGe:LOWer?
[{MINimum|MAXimum|DEFault} (dbopma 3anpoca)
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

CALCulate2:TRANsform:HISTogram:RANGe:UPPer {<3Hauenne>|MINimum|MAXimum|DEFault}
CALCulate2:TRANsform:HISTogram:RANGe:UPPer? [{MINimum|MAXimum|DEFault}]
(dopma 3anpoca)

3[ech 3HaueHne HaNPSIMYH0 YKa3bIBAET HKHIOK U BEPXHIOK rpaHnLbl Avana3oHa fMMHeNn-
yaton gnarpamMmmsl. [lnanasoH 3aHa4YeHUN:

ot -1.E+15 po -1.0E-15, 0.0, ot 1.0E-15 pno 1.0E+15

0.0 — 370 3HaYeHNe NO YMOMYaHWIO AN HKHEN N BEPXHEN rpaHuL, AuanasoHa, 1 3T
e 3HavyeHus yctaHaBnmBaloTcsa nocne nepesarpysku (*RST) unu npeasaputensHon
HacTpovikn npubopa (SYSTem:PRESet).

Mpw ykasaHWK rpaHuL HY>KHO yKasaTb Kak BeEpXHee, TaK U HKHee 3HadeHue. JTio6oi
13 criedyoLmMX Laros NpeaoTBpaTuT oLnMBKY «KOHMIUKTa HACTPOEK» (Hanpumep, HUKHee
3HaYeHVe AvanasoHa Bbille BEPXHETO), CBA3aHHYIO C NOPAAKOM YCTAaHOBKU OMana3oHOoB:

— CHavana ycTaHaBnuBaeTCs BEPXHEE 3HAYEHUE AManasoHa;
— ycTaHoOBKa 06evx rpaHuL, B O4HOWM CTPOKE NporpaMmbi;
—  BKIOYEeHUWe NUHeNYaTon avarpaMmbl ocsie yCTaHOBKW FpaHuL, AManasoHa;

— aBToMaTu4yecKasd yCTaHOBKa AnanasoHa.

YcTaHoBKa MMHMMAarbHbLIX 1 MakCUMarbHbIX 3HAaYEHWI 4Ns rpaHunL
JuanasoHa ctonbuka

+(1.000 000 000 DOO 000 H=z

Numper of |AutoRange Up|_:er | Set to || Quter Bins
¢, Bins [off On ¢, Bin | |Min/Max| [0ff On
b —

Ecnun yctaHoBneH napametp AutoRange Off (ABTOM. AManasoH BbIKI1.), NporpaMmmMHas
kHornka Set to Min/Max (YcTtaHOBUTb Ha MUH./MaKc.) AaeT elle OAMH MeTof yCTaHo-
BUTb BEPXHIOKO 1 HWDKHIOKO TPaHNLIbl AnanasoHa Anst CToNnOMKOB NHenyaTon anarpaMmbl.
B 3aBucumocTu ot coctosaHusa npubopa kHornka Set to Min/Max (YcTtaHOBUTb Ha MUH./
Makc.) Oyger HacTpavBaTb AnanasoHbl cnegyowmum obpasom:

— [Mpwu BknoveHHoW cTatucTuke (Statistics) (HacTpanBaetcs B MeHto kHornku Math)
MCNOMb3YTCA MUHUManNbHOE U MaKCUMarnbHOe 3Ha4eHUst U3 CTaTUCTUKM OTCYETOB.

— Ecnu npouecc dukcaumm oTcHETOB elle npodorikaetcsi, a OyHKLUMUS CTaTUCTUKK
OTKMIoYeHa, Npubop BbIBEPET MUHMMANbHOE U MaKCYManbHOe 3Ha4YeHust U3 nocne-
HMX 3adouKcMpoBaHHbIX oTcyeToB (He 6onee 10 000).

— Ecnu HepgocTynHbI NpegpiayLime oTcHeThl, ANa AMana3oHa ctonbuka byaeT ycTaHoB-
neHa MuHMmMmanbeHas rpaHuua 0 n makcumanbsHas rpaduga 1 000 000 000,0.
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6 Matemarnyeckre onepaumm, NOCTPOEHNE rpacnkoB U perncTpaums JaHHbIX ¢ nomMoLLsio 53201A

ABTOMaTMyeckas yCTaHOBKa Anana3oHa

r

Number of| AutoRange|[NIT11:ET80 | | Outer Bins

d Bins 0ff [On e Rdgs | [0ff On
1

Takxe eCcTb BO3MOXHOCTb HaCTPOUTb HUXXHIOKO U BEPXHIOK rpaHWUbl AMana3oHa Ha OCHO-
BaHWN MUHUMANbHOTO M MaKCUMarbHOIO 3Ha4YEeHWI Cpean NePBbIX «Ny 3aUKCUpPOBaH-
HbIX OTCHETOB.

ABTOMaTU4eckuin BbIGOp AMana3oHa BKMYAETCHA C MOMOLLBIO CriedyroLmMX KOMaHAa:

CALCulate2:TRANsform:HISTogram:RANGe:AUTO {OFF|ON}
CALCulate2:TRANsform:HISTogram:RANGe:AUTO? (dbopma 3anpoca)

ON BKMO4aeT aBTOMATUYECKUI BbIOOP HDKHETO U BEPXHErO 3Ha4YEeHUn AnanasoHa
NUHenYaTon anarpammel.

OFF BbIkMno4aeT aBTOMaTUYECKNIA BbIOOP.

Mocne nepesarpysku (*RST) unu npeasapuTensHon HacTpoiikun npubopa (SYSTem:PRESet)
aBTOMaTU4eCcKknin Belbop AnanasoHa eKJiro4Haemcsi.

KonnyecTBo OTCHYETOB, 13 KOTOPbIX BbIBMPAaOTCA MUHMManbHOE U MakCumanbHOe 3Hade-
Hus gnanasoHa (ON), ycTaHaBnvBaeTcs KOMaHOoMN:

CALCulate2:TRANsform:HISTogram:RANGe:AUTO:COUNt

{<3na4eHue>|MINimum|MAXimum|DEFault}

CALCulate2: TRANsform:HISTogram:RANGe:AUTO:COUNt? [{MINimum|MAXimum|DEFault}]
(dbopma 3anpoca)

3HayeHMe YKasbIBaET YNCMO «N», TO ECTb KOMIMYECTBO NEPBbIX OTCUYETOB, MO KOTOPLIM
OyoyT ONpenensiTbCa HUXKHSA U BEPXHSAS rpaHuubl AvanasoHa. MoXHO ykasaTtb
ot 10 go 1000 oTcyeTOB.

100 — 3TO KONMYECTBO MO YMOJYaHW0, a Takke KONMYECTBO, KOTOPOe YCTaHaBNMBaeTcst
nocne nepe3arpy3sku (*RST) nnu npeasaputensHol HacTpornku npubopa (SYSTem:PRESet).
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

Mpumep: HacTponka NMHen4aTon guarpammel

B cnepytoem npumepe cosgaertcsa 15-ctonbukoBas nuHenyartast guarpamma aons
3000 namepeHun Yyactotomepa. HuxkHee n BepxHee 3Ha4yeHMs guanasoHa aBTomaTmye-
CKM onpenensitoTcsa Ha ocHoBaHuKM nepBbix 300 3adhMKCUPOBaHHBIX OTCYETOB.

CONF:FREQ 50E3, (@1)
SYST:TIM .1
TRIG:SOUR BUS
TRIG:COUN 1
SAMP:COUN 3000
SENS:FREQ:GATE:SOUR TIME
SENS:FREQ:GATE:TIME 1E3
DISP:MODE HIST
CALC2:TRAN:HIST:POIN 15
CALC2:TRAN:HIST:RANG:AUTO ON
CALC2:TRAN:HIST:RANG:AUTO:COUN 300
CALC2:TRAN:HIST:STAT ON

INIT

*TRG

BY-yactotomep Keysight 53210A — PykoBoaCcTBO MO aKcnnyataumm

Il HacTpoKa N3mMepeHnin YacToThbl

Il Tanm-ayT namepenms 100 mc

Il ycTaHOBKa NporpaMMHOro MCTOYHUKA TPUITEPOB
Il konuyecTBO TpUrrepoB = 1

113000 oTcyeTOB Ha TpUrrep

I ycTaHOBKa MCTOYHMKA CTPOOA

Il Bpems cTpoba 1 mc

Il pexum oToOpaxeHUsi NUHeNYaTon guarpammb|
Il ykazanue 15 cton6ukoB

Il aBTOMaTNYeCKMIA BbIOOP rpaHuL Auana3oHa

I vecnonb3oBaHue nepsbix 300 oTcyeToB

Il BKNtoYeHUe NMHenYaTol auarpamMmbl

Il 3anyck yactoTomepa

Il oTnpaBka nporpaMMHOro Tpurrepa
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MaTemaTnyeckue onepaumm, NoCTpoeHne rpacoMkoB U permcTpaumns aHHbIX ¢ nomoLLbo 53201A

C6poc nuHenyaTon guarpaMmmebl

|
Hiztogram | Options Show Save Zoom & | Reset I
0ff [On || [% Count ||Readings || Markers | Histugraﬂ|

—_———

—_—— —

[aHHble, no KOTOPbIM Co3aaHa TeKyllasa NUHen4yaTas anarpamMmma, ovmiaroTca cnegyto-
LWMMKU meToaamun:

HaxaTtune nporpammHon kHonkn Reset Histogram (C6poc nuHenyatomn
Anarpammeil);

BKIOYEHUE/BLIKIIOYEHME UM U3MEHEHME YacTu NIMHEeYaTon anarpammbl

— M3MEHeHMe KOnMM4ecTBa CTONOUKOB, HMXXHEN NN BEPXHEN rpaHuLbl AMana3oHa;
HOBbIN LMK namepeHuin — INITiate:IMMediate, READ?, MEASure;

oTnpaska Hosou koMaHabl SCPI unu namexeHne Tekyuero napamerpa SCPI;

npegBapuTenbHasi HacTporika Unu nepesarpyska npubopa - *RST, SYSTem:PRESet.

OTu AenCcTBMA Takke yaansT Bce OTCYEThI U3 NaMsT OTcHeToB 1 Bydepa BbiBOAA.

Ons yAaaneHusa gaHHbIX NMHen4aTon gmarpammel 6e3 o4NCTKM NaMsITU OTCYETOB npumMme-
HAETCA Takad KoMmaHaa:

CALCulate2: TRANsform:HISTogram:CLEar[:IMMediate]
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CoxpaHeHune oTcHeToB

Histogram| Options Show | Save |Zoom & Reset
0ff [on 1 Wcuuntl iﬂeadings lMarkers Histogra

o

Action: Export data

Path: [IEGE]
File:

o Use knob to create file name: .csv assumed.

Action:

| Export

Path Export

OTcueTbl, UICNONb30BaHHLIE ANA CO3aaHUs NMMHENYaTON AnarpamMmbl, MOXKHO COXPaHUTb
Ha BHYTpeHHel dnew-namaTy unm Ha BHewHeMm USB-Hakonutene B goopmare 3HaveHumn
ASCII, pasgeneHHbix 3anatbimm (CSV), Mo ofHON CTPOKe Ha Kaxable U3MEpPEHNs.

Beibop cyHkunm Save Readings (CoxpaHuTb OTcYeTbl) OTKPbIBAET OKHO AENCTBUSA
Export (9kcnopT), B KOTOPOM MOXHO BbIOpaTh Mnu cosgate NyTb U MMsA darna. Obwee
KONUYECTBO 3KCMOPTUPOBAHHBLIX OTCHETOB COOTBETCTBYET KONMYECTBY OTCHETOB B NAMATU
Ha MOMeHT HaxaTus kHonkn Export Readings n moxeT He coBnagatb ¢ 06LMM Konnye-
ctBom otcyeToB (TRIGger:COUNt x SAMPle:COUNt).

3KCI‘I0pTI/IPOBaHI/Ie OTCYEeTOB oYULLaeT NaMATb OTCHETOB M CHOBa 3alryckaeTt co3gaHue
nuHen4aTomn anarpamMmmbl nNpu nonyvyeHUn crnegyrowero curHana Tpurrepa.

OTobpaxeHue yBenuyeHnss 1 Mapkepos

Hiztogram| Options Show Save | Zoom & Reset
0ii [on |} [% Count || Readings | | Markers b-listogran'J
2
2
Marker2 |Lockhrkrs| Zoom Pan Showr
(A 0ff On (A (A All
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6 Matemarnyeckre onepaumm, NOCTPOEHNE rpacnkoB U perncTpaums JaHHbIX ¢ nomMoLLsio 53201A

Ansa dyHKUMA oTOBpaxXeHnss MapKkepoB, YBENMUYEHNS 1 NaHOPaMUPOBAHUS KraBuwamm
CO CTpernkamMm MOXHO YCTaHOBWTb MOMOXeHWe AeCATUYHOMo paspsaaa (COTHW, JecATKU
UNn egunHULbl), KoTopoe ByaeT onpedensaTb BENUYUHY CMeLLeHns (rpy6o unm To4Ho)
Ha KaXabli LLen4yoK NoBOPOTHOrO perynaropa.

MporpammHbie kHomnkn u3 meHtio Marker (Mapkep) no3BonsaOT pasMecTuTb MapKepbl
Ha OTAEeNbHbIX cToNGKKax NMHeRYaTon anarpaMmMbl U Npu xenaHun 3abrnokmposaTb
OTHOCUTENBHOE PacCTosiHNE MeXay Mapkepamu. MNpy BKIOYEHHOW BNOKMPOBKE Mapke-
poB nepemeLleHne ogHoro 13 Hux (Marker1 nnm Marker2) ¢ noMoLLbH MOBOPOTHOTO
perynsatopa vunu knaesuwu [Shift] c HaGopom HoMepa cTonbuka NPUBOAUT K CMELLIEHMIO
060MX MapkepoB C COXpaHeHNeM QUCTaHUMM Mexay HUMuU. [laHHble, COOTBETCTBYOLWNE
no3uumsiM MapKepoB, 0ToOpaaroTcs Hag OKHOM NMHENYaTon avarpammei.

Zoom (YBenu4ieHue) onpegensieT KONMYECTBO CTONBUKOB, OTOBpaXaeMbIx Npu yBenu-
YeHUW paspeLleHns B LEHTParnbHOWN 30He NMHenyYaTon anarpamMmmel. [pu kaxgonm Koppek-
TupoBke yBenudeHns nHaekcel X Min n X Max (PucyHok 6-6) nameHsTCa B COOTBET-
CTBUW C TEKYLLMM 3Ha4YeHWeM Anana3oHa CcTonbumKoB.

dyHkums Pan (MaHopaMupoBaHue) No3BorsieT NPONUCTLIBATb IMHENYaTYo AuarpaMmmy
BMEBO WM BNPaBO C coXpaHeHnem maclutaba yBenuyeHus. Mepeasurasi okHo naHopa-

MUPOBaHUsI, Bbl MOXETE NEPEMECTUTb MHTEPECYIOLLYIO Bac 30HY B 06nactb NpocMoTpa,
a NoOBTOPHOE NPUMEHEHNE YBENUYEHNS NO3BONUT Pa3BeEPHYThL 3Ty 30HY. B Takom pexxume
npuMeHeHusi lMlaHopamMupoBaHUSA COBMECTHO C YBeNUYeHneM CoXpaHsieT BbiGpaHHbIi
MaclLuTao.

dyHkuma Show All (Moka3aTb Bce) BOCCTaHaBNMBAET OKHO NIMHENYaTon Agmarpammebl
ANs nokasa BceX ykasaHHbIX CTONOUKOB, BKII0Yas BHELLHWE, U COpachbiBAaET HACTPOIKM
yBeNM4eHns 1 NnaHopam1MpoBaHWS.

[aHHble NuHenyaTon gmarpaMmmbl B YUCNIOBOM (hopmaTte

[aHHble, onvcbiBaloLme NnuHenyaTyto gnarpaMmmy, AOCTYMHbI B YCNOBON hopme
no O4HOW M3 ABYX CNeayLmMX KOMaHza:

CALCulate2:TRANsform:HISTogram:ALL?
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BosBpallaeTt crieaytoLyto NocneaoBaTenbHOCTb, pasaeneHHyo 3ansaTbiMu, onuckiBato-
LLLYIO TEKYLLYIO NMHenYaTyo guarpammy:

HWKHee 3HaYeHue AuanasoHa

BepXHee 3HaYeHne ananasoHa

KONMYeCTBO 3a(pMKCUPOBaAHHbIX OTCYETOB
OaHHble cTonbukoB

[aHHble cTONGUKOB BKITHOYAIOT:

Konn4yecTBo MSMGPEHMVI, MEHbLUUX, YeM HNXKHee 3Ha4YeHne guana3oHa,
KONTMYECTBO OTCYETOB B KaXXJOM CTONOUKe,
KONn4yecTBO usmepeuuﬁ, 6onbLwux, Yem BepxHee 3Ha4YeHUe ananasoHa.

CTpoka 4aHHbIX B crefyoLemM npuMepe CooTBETCTBYET 15-CTONGUKOBON NMHERYaToN
aunarpamme Ha ocHose 3000 namepenun onsa exogHoro curHana 50 kiu;

+4.998912590059145E+004,+5.001118414176608E+004,+3000,+0,+4,+8,+27,+71,+221,+422,+612,+695,
+504,+254,+113,+41,+20,+4,+4,+0

B aTOM npuMepe HET OTCYETOB MEHbLLIE HIKHEID 3HaYeHNda ananasoHa unm oonbLlue
BEpXHero 3HaveHuna gnanasoHa.

CALCulate2:TRANsform:HISTogram:DATA?

BosBpallaeT TonbKo AaHHbIe CTONOMKOB TEKYLLEN NMHeNnYaTon guarpaMmmel B Cregyto-
Len nocnengoBaTenbHOCTU:

Konn4yecTBo usmepeﬂuﬁ, MEHbLUKX, YeM HNXKHee 3Ha4YeHne guana3oHa,
KONn4eCcTBO OTCHETOB B KaXXA0M cronﬁm(e,
Konn4yecTBo MSMGPEHVIVI, GOHbLI.WIX, YeM BepxHee 3Ha4eHWe gunanasoHa.
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Martemarunyeckme onepaumm, NOCTPOEHNE rpachmKoB 1 permcTpaums gaHHbIX ¢ omoLLbio 53201A

padomku TpeHaa

176

TpeHabl OTCYETOB Ans ONpeaeneHHoro KONMYecTBa M3MepeHU (3a UCKMYEeHNEM
HenpepbIBHOIO NoACYeTa UTOTOB) M OTMETKM BPEMEHM MOXHO NPEACTaBUTb Ha rpa-
duke TpeHaoB 53210A, KOTOPLIA Takke UMEHYETCS NIMHENHBIM rpadOKoM.

PrcyHok 6-8 eMOHCTpMpyeT KOMMOHEHTbI TUNMYHOTO rpadrka TpeHaa Yactotomepa.

e

DyHKUMA \

Y Max: makc. cunT B Avcnnesn 53"“
Y Min: MuH. cunT B Aucnnes c:;¥:1:§::;lmwe0150
Span: (Y Max - Y Min) 1 (namsTL)
Y Max 101.099 690 77« Frequency
¥ Min 101.098 688 68k Channel 1
Span 2.088 052 991 9m Count: 5181
Ma Y Max
KC. M MUH. FPaHULbI WKanbl U eAUHULUbI
“3MepeHus.
MpaHuLbl MOXHO aBTOMacIITabupoBaTh UMK Hz
YCTaHOBUTb BPY4Hyt0. ABTOMacluTabupyemble
Ly oT T BCe
anasoHe aucnnes. [
B Ananasone auennes ¥ Min I I L L L L
,—V 5081 Readings 5130
MHAGKCHI CYUTBIBAHWA Chart Options Save Zoom & || Clear
Off m -L lReadin!Is iMarkers Readings
| . -_—
T
Mkr 1: cunT mecTe 1 [ === 4
Mkr 2: cYuUTI Ha MecTe mapkepa 2 |
Span: pasHuua Mexay 3Ha4YeHNAMMU
B MECTONONOKEHNAX MapkepoB 1 l
101.099 688 89k 5628 Frequency  eading: Mecto mapkepas TBe OTCUeTOR
Mkr 2: 101.099 638 44« Reading: 5662 Channel 1 . o
Span. 1442 113 440 1m  Span 3aCount G750 SPAM KOMMMECTBO CauTLIBaNMi MeXAY
Y Max[ B
OkHO TpeHaa > OKHO NONOoXeHUs — ANs MapKepoB,
(100 oukoB) Hz y "

nonoxeHue AeCATUYHOro paspsaaa
(7. e. 1000, 100, 10, 1), oTmeueHHOE

co cT

¥ Min I L BENMYMHY CMeLyeHus (rpy6o unm TouHo)
8616 Readings 5715 Ha KaXAbli Wen4yoK NOBOPOTHOrO
perynsTopa.
Marker1 LockMrkrs Zoom Pan Shows ‘
(A [0ff On & (A All

[—~1
N

PucyHok 6-8 ®opmat oTobpaxeHus rpacduka TpeHaa (6e3 npopexmBaHus)

BY-yactotomep Keysight 53210A — PykOBOACTBO.MO 3KCIyaTalum



MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

[MpocmoTp rpadpukoB TpeHaa

l Chart l

=y
Trend Histugram‘ ‘ ‘ ‘ -— @
(1)

Mpw BKNOYEHWUM NUTaHKS, nepe3arpy3ku (*RST) unu npeasapuTenbHON HACTPONKK Npu-
6opa (Preset) otobpaxatoTcs umcnoBble AaHHble. MOXHO nepekniounTb oTobpaxeHune
Ha rpaduk TpeH4a C MOMOLLbIO criedytoLLen KoMaHab:

DISPlay[:WINDow]:MODE {NUMeric|HISTogram|TCHart}
DISPlay[:WINDow]:MODE? (dopma 3anpoca)

Pexum otobpareHus (TCHart) — aTo eAMHCTBEHHbIN NapameTp rpadmka TpeHaa, KoTo-
PbIi MOXHO YCTaHOBUTb NPOrpaMMHbIM CMOCOB0M (TO €CTb C MCMOMb30BaHNEM KOMaHA,
SCPI). Bce octaneHble napameTpbl rpaduka TpeHga ycTaHaBnmBaroTCs C MOMOLLbIO
nepeaHen naHenwm.

Haxxatne Ha nepegHen naHenu kHonkn Graph (Fpadmk), a 3aTem nporpaMMHO KHOMKM
Trend Chart (Fpacuk TpeHga) 3aanyckaet co3gaHue rpadmka TpeHaa.

Mpadhmkm TpeHaa COOTBETCTBYHOT BCEM OTCYETaM B NaMATK Arsi 3a4aHHOro KonmyecTea
TpurrepoB (TRIGger:COUNt) n koHTponbHbIx Tovek (SAMPle:COUNt). Ecnn curHan Tpurrepa
HenpepbIBHbIN (TO €CTb TPUITEP — BHYTPEHHWI), rpachuk TpeHaa NOCTOSIHHO OBHOBRSIETCS.

HacTpowika rpaduvka Tpenga

PucyHok 6-9 gemMoHCTpupyeT MeHI0 NporpamMmMHbIX KHOMOK, CBA3aHHOE C KOHdurypauuen
rpachmka TpeHaa v ynpasrneHneM okHa TpeHaa.
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6 MaTemaTtuyeckve onepaLum, NOCTpoeHUe rpaddnKoB U perncTpaLumst AaHHbIX ¢ nomMoLLbo 53201A

4 )

E—
Y Max: 101.099 690 77k Frequency
Y Win: 101.099 688 68k Channel 1

Span: 2.088 052 991 9n Count. 5181
Y Max[

Hz

¥ Min L 1 .

Chart Options

off lﬁli !

Save Zoom & GClear
lReadlngs lMarker: Readings

UEICCIEMN Marker2 (LockMrkrs| Zoom Pan Showr
G [off oOn c (A All

Action: Path \ Export
+101.099 [§88 300 16kHz UEXPT Browse ‘ ‘ Readings

i B - y
\Un [off. Y Max

PucyHok 6-9 Hactpoiika n ynpaeneHue rpadmkom TpeHaa

AutoScale
[On Off

Ipanuubl rpacmka TpeHaa

Mpanuubl rpadomka TpeHaa (Y Max 'Y Min) MoryT ObITb yCTaHOBINEHbI aBTOMATUYECKN
(AutoScale On (ABTOMacwiTabupoBaHue, BKI.)) nnu spyynyto (AutoScale Off (ABTo-
MacwTabupoBaHue, BbIKI1.)) C MOMOLLbIO MEHIO MPOrpaMmMHou kHonku Options (Onuuwm)
(PvcyHok 6-9). Ecnu BkntoyeHo aBTOMacLLTabupoBaHue rpaHunL, BCe OTCHETb yaepK1Ba-
loTCsl B OKHe TpeHaa. [pu pydHon yctaHoBke rpaHuL, (off) HekoTopble oTcHeTbl MOryT
BbIXOAMTb 3a Npeaernbl okHa. PyyHast ycTaHOBKa rpaHuL, BbIMOMHSAETCS C MOMOLLbIO MOBO-
POTHOrO perynsiropa Unm YMcrnoBbIMY KHOMKamu ¢ knasuiuen [Shift].

Ecnu npegenbl 0TCHETOB YCTAHOBMEHbI C MOMOLLBbIO MaTtemaTnyeckon dyHkumm (Math),
ycTaHoBka rpaHuy, YMax 1 YMin maclwtabupyet (HO He U3MeHsIeT) npeaenbl B rpaHuLiax
YMax 1 YMin. YMax n YMin He MOryT yCTaHOBWUTb ANs rpaHuLbl 3Ha4eHne MeHblue, Yem
npegensl otcyeta Math.

B okHe TpeHaa moxeT otobpaxaTbcs He 6onee 100 OTCYETOB MMM TOYEK NPOPEXMBaHNUS.
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OuwucTka rpadumka TpeHaa

Chart
0ff [On

Save
lReadings

Options Zoom & |

ll'ul'larkersI

Clear
Readings

OuncTka rpadvika TpeHda o4MLLaeT NamsaTb OTCYETOB M CHOBA 3amnyckaeT iuKcaLmio
N3MEpPEHMUI C MOMEHTa MOoSyYeHNUs CrieaytoLLero Tpurrepa.

{

CoxpaHeHune oTcHeTOoB

Chart
0ff [On

Options |

Save | Zoom &
lReadings lMarkers

1

Clear
Readings

4

Action: Export data

Path: [[R{EHE
File:

o Use knob to create file name: .csv assumed.

R —
Action: Path % Export
| [Export ‘ ELoise File ‘ Readings

OTcyeThbl, NpeacTaBneHHble rpaukom TpeHaa, MOXHO COXPaHWUTb Ha BHYTPEHHEN
dnew-namaT nnu Ha BHelwHem USB-HakonuTtene B popmate 3HayeHuin ASCII, pasge-
NeHHbIX 3anATbiMu (CSV), No 0QHON CTPOKE Ha Kaxable N3MepeHus.

Bbi6op dpyHkuumn Save Readings (CoxpaHUTb OTCYeTbI) OTKPLIBAET OKHO AEWCTBUSA
Export (3kcnopT), B KOTOPOM MOXHO BblbpaTh Unu co3gate NyTb U umsa danna. Konvye-
CTBO 3KCMOPTUPOBAHHbBIX OTCHETOB — 3TO KONMYECTBO OTCYETOB B NamsaTh (PrucyHok 6-8)
Ha MOMEHT HaxaTtusi kHonku Export Readings, koTopoe MOXET He paBHSTLCS 00LLEMY
konunyecTay otcyeToB (TRIGger:COUNt x SAMPIe:COUNt).

3KCI'I0pTVIp0BaHVIe OTCHETOB oYULaeT NamMATb OTCYETOB U MNMpu nony4vyeHnn cnenyto-
Lero curHana Tpurrepa CHoBa 3anyckaeTt co3gaHune rpa(bMKa TpeHaa.
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6 MaTemaTtuyeckve onepaLum, NOCTpoeHUe rpaddnKoB U perncTpaLumst AaHHbIX ¢ nomMoLLbo 53201A

OKHO yBenuYeHus1 1 MapkepoB

Chart Options Savc | | Zoom & | | glear
0ff [On 1 lReadingF lMarkers Readings
L — ] /_,-“-
{
@? 4— k
IWETICTA Marker2 (LockMrkrs| Zoom Pan Show
(A [0ff On @, (A All (J )

m 0ns coyHKUUI OTOBPaKeHUs1 MApKePOB, YBENMYEHUS U NAHOPAMUPOBAHMUS KNaBULLAMU

CO CTpernkamy MOXHO YCTaHOBUTb NOSIOXKEeHWe OeCATUYHOro paspsiga (TbiCSYm, COTHM,
OEeCATK UM eAuHULBI), KOTopoe ByaeT onpedensiTe BeNMUMHY cMeLleHus (rpy6o
U TOYHO) Ha Kaxablii LLIENYOK NOBOPOTHOIO perynaropa.

26 540 [Math on)

MporpammHble kHoMkn 13 meHto Marker (Mapkep) no3BonsoT pasMecTuTb MapKkepbl

Ha OTAENbHbIX OTCYETAX UMM TOYKax NpPopexmBaHnsa Ha rpaddmke TPEHAOB U Npu xena-
HMKM 3abnoknpoBaTb OTHOCUTENBHOE PacCTosiHWE Mexay Mapkepamu. Mpu BKNOYEHHON
6noknpoBKe MapkepoB nepemeLlleHre ogHoro 13 Hux (Marker1 vnu Marker2) c nomo-
LLIbI0 NOBOPOTHOIO perynsitopa unu knasuwwm [Shift] c Habopom Homepa oTcyeTa npueo-
OWT K CMeLLeHnIo 000MX MapKepoB C COXpaHEeHUeM AMCTaHuMM Mexay Humn. [laHHble,
COOTBETCTBYIOLLME NO3NLIMAM MapKepoB, OTObpaxaloTca Haj OKHOM TpeHaa.

Zoom (YBenuueHue) onpeaensieT KonmyecTBo OTCYETOB, OTOGpaXxaeMblx Npu yBennye-
HUK paspeLLEeHNsl B LLIeHTpasibHON 30He OKHa rpadvka TpeHAoB. Mpu Kaxkaon KoppekTu-
poBKe YBENMYeHNs MHAEKChI OTCYETOB (PUCYHOK 6-8) M3MEHSIIOTCS Ans 0TOGpaXxeHUs
TeKyLLero AuanasoHa OTCYETOB.

PyHKumnst Pan (MaHopamupoBaHue) No3BonsieT NponucTbIBaTh rpaduk TpeHAoB BNEBO
U1 BMpaBo C coxpaHeHneM Maclutaba ysenunyerus. Nepeasurasi okHo NaHoOpaMMpoBa-
HUSA, Bbl MOXETE NepeMeCcTTb MHTEPECYIOLLYIO BAC 30HY B 06macTb MPOCMOTpa, a NoBTop-
HO€ MPYMEHEHWE YBENMYEHMS NO3BONMUT Pa3BePHYTb 3Ty 30HY. B Takom pexmme npumeHe-
Hus MaHopamupoBaHuA COBMECTHO C YBeNMYEHUEM COXpaHsieT BbiGpaHHbIN MacLuTab.

C nomolubto (byHKLI,VIVI naHopamMMpoBaHUSA MOXHO NMPOCMaTpMBaTh B OKHE KaXabln
OTCHET UM TOYKY NpopeXXmnBaHnAa — BMJ1O0Tb OO0 100 oTcyeToB/TOYEK OAHOBPEMEHHO.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

PyHkuma Show All (MokasaTtb Bce) 0O6HOBNSET OKHO TpeHaa, YToObl 0TO6pasnTbL BeCb
TekyLun Habop oTcyeToB. OTobpaxatoTca oTCUeThl C MHAekcamu oT 0 4o nx obLiero Konu-
yectBa (Count), a Takke cOpacbIBAKOTCA HACTPOWMKN YBENUYEHMSI U MAHOPaMUPOBaHWS.

M popexmnBaHmne OTCcHeTOB

OkHO TpeHaoB MOXeT oTobpaxaTb He 6onee 100 oTcueToB. YTo6LI OTOOpa3nTL Gonee
100 oTcYeTOB, OHM MPOPEXMBAIOTCSH, TO ECTh FPYNNUPYIOTCA MO HECKOMbKO OTCHETOB

B TOYKM NpopexunsaHusi. Konmyectso OTCHETOB Ha OAHY TOYKY NPOPEXUBaHUS onpeaens-
eTcd kak umcno orcyeton/100.

PucyHok 6-10 cogepxuT rpacduk TpeHgoB ans 100 000 oTc4eToB, K KOTOPLIM NPUMEHS-
eTCcsi NpopexXuBaHue.

Reading: HoMEp NEPROTD CHMTHIBAHMR B BLBPaHHoR \
Max: MaKC. IHAYEHUA CHNTHIBAHA BHYTPW rpynn RYTINE NPOPERHBANKA
B TOURAX 1) 1 (Bepx)
w Mapepom 2 (Hu3) Span: TRYNN Npop MERIY
MECTONONOKEHHAMK MAPKEROR
Span: eIy
B
Ma J 101.149 84: Reading 39000 Frequency
FAIL Max: 99.148 783k Reading: 21000 Channel 1
Span; 2.000 D52 5k Span; 18000 Count. 100000
Y Max 3 ¥,V Y 1
| MpoBepka NPeAEnos (BepxHero
W HIKHETO) BRNEOYEHHA
Hz NOCPEACTROM MATEMATHYECKHX
hyHKUMH (BONONHUTENLHO)
Y Min T 1 T I —r ol I
100.848 54i 98.849 59

Min: MuHHMaANLHER Marker1 Marker2
CHHTELIBAHUA BHYTRH THYNN .
B TOMKAX NPOPeXHBAHHA o Gi

LockMrkrs
off On

YralelgaeT NpopexHBaHe
H OTHOCHTENLHLIE MAKC,

M MHMH. IHAYEHKUA BHYTPH
FRYnE

K A\ Reaings are decimated. /

PucyHok 6-10  dopmat oTobpaxkeHusi rpacduka TpeHaa (C NpopeXxXnBaHNeM)
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Ha PuicyHke 6-10 kaxgas rpynna npopexviBaHusa cogepxut no 1000 otcyetoB (obLuee
yucrno otcyetoB 100 000 / kon-Bo oTobpaxaembix Todek 100). KonnyecTBo oTcHeTOB

B Kaxgou rpynne 6yaeT nameHsiTecs Npu Haxatum kHonkn Show All (Mokasatb Bee),
ecnu gmkcaumsa OTCHETOB elLlie NPOoAoKaeTcs.

Ecnu mapkep nomeLlaeTcs Ha TOUKY NPOpEXMBaHUS, AN Hero oTobpaxkaeTcs Homep
NepBOro oTc4yeTa B COOTBETCTBYOLLEN rpynne. OTOT Homep OyaeT noneseH, ecnu HyXXHO
NPOCMOTPETb OTAEMNbHbIE OTCYETHI U3 3TOM rPYyNnbI.

[MpocMOTp OTCYETOB M3 FPYMMbl MPOPEXUBAHNS  3HaueHMs OTCHETOB, CrpynnK-
POBaHHbIX B OfIHY TOYKY MPOPEKMBAHIS, MOXHO NMPOCMOTPETD MO OTAENBHOCTM C MOMOLLBIO
MapKepoB 1 arieMeHTa yripasreHns Pan (MaHopaMupoBaHue) Ha rpaduke TpeHOoB.

1 BbiGepute Mapkep 1 C NOMOLLbIO MOBOPOTHOIO Perynstopa nepemectute ero
Ha TOUKy NPOpexuBaHus, KoTopasi BaM HTepecHa Ans aHanuaa. Moauuus aTtoro
Mapkepa byaeT oTMeuyeHa HOMEPOM, KOTOPbI COOTBETCTBYET NMepPBOMY OTCYETY
U3 3TOW rpynnbl. YUTUTE, YTO 3TO He 06s3aTenbHO ByAeT MakcumaribHoe Uni MUHU-
MarbHOe 3HayeHue B 3TOW rpynne.

2 Buibepute Pan (MaHopmamupoBaHue) 1 BBEAMTE NOMYyYEHHLIN HOMEpP NEPBOrO
oTcyeTa, Haxumas [Shift] n undpposele knasuwn. ByoyT otobpaxeHsl 100 oTcyeToB
C nocrniegosaTenbHbIMM MHAEKCAMM, HauMHas ¢ NepBoro oTcyeTa B BbIGpaHHON
rpynne.

3 Tenepsb BbibepuTe Marker1 unu Marker2 v BeigenuTe camyto npasyo No3uumio (egu-
HYLbI) B OKHE NOMnoxeHns. Tenepb NOBOPOTHBLIM PErYNATOPOM NepemeLLante mapkep
no oagHon nosunuunun. MNMpu nepemellieHnn mapkepa ByayT oTobpaKaTbCs 3HaYeHUs
1 HOMepa OTCHETOB.

Ecnu rpynna npopexuBanus cogepxuT 6onee 100 otcyeTos, Bbibepute Pan (MaHopa-
MUpoOBaHuWe) 1 BBEANTE HOBbIN MHAEKC OTCHeTa, CredytoLmnii Nocne MHAeKca caMmoro
npasoro otobpaxaemoro otcyeta (PucyHok 6-8), 4Tobbl NpOCMOTPETL CregyoLme

100 otcueTOB.
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

Perncrtpaumsa gaHHbIX

DyHKUMA perncTpaummn gaHHelx Yactotomepa 53210A no3sonseT Bam permcTpupoBaTh

1 aHanuamposaTb 40 1 000 000 oTcyeToB. Perncrpaums gaHHbIX BKAOYAETCA U HacTpaum-
BaeTCs TONbKO Ha NepeaHei NaHenu n 4OCTyMHa Ans BCeX U3MepeHnin YacToTomepa,
KPOME NOCTOSIHHOTO CyMMUPOBaHMSA.

3aperucTpupoBaHHble oTcueTbl HE coxpaHsitoTcst BO BHYTPeHHeN dhnelu-namaTi unm
Ha BHelwHeM USB HakonuTerne, noka npowecc peructpauum He 6yaeT 3aBepLueH. MNpu
npekpaLleHnn nogaum nutandus, ecnm 6atapes (Onums 300) oTcyTCTBYET UNK ee 3apsig
3aKOHYMTCS [0 3aBEPLUEHNS perncTpaumm, Bce AaHHble ByayT noTepsiHbl.

PucyHok 6-11 I€MOHCTPUPYET KHOMKM U OKHA, CBA3AHHbIE C NPUIOXEHUEM perncTpaumm
JaHHbIX.

\

Digits '
2
Graph '
5 . 5
Data Logger Application -
| Math |
File name: Internal\Datalog 8
Start Delay: 00:00:00 —
HUEAEY Press Run _)
Duration: 00:00:20 to start g
Datal.nn hh.mm.ss 0.00.00
File Start Duration Set R View
1 Select =_De|ay [Time [ Time U LResuIts
—
Y Max: 1.098 706 054 7kHz Frequency
Y Min:  900.225 830 08 Hz Channel 1
Span:  198.480 224 61Hz Count: 328
Y Max[
Select data log target file 3
Path: [EERE] Hz
G yatalog |
¥ Min L
229 Reading 328
Data Logging Time to Stop: 00:00:14
Stop Stop
Save No Save
t-Stamp
Browse off on

PucyHok 6-11

3anyck peructparopa AaHHbIX YacToTomMepa
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MaTemaTnyeckue onepaumm, NoCTpoeHne rpacoMkoB U permcTpaumns aHHbIX ¢ nomoLLbo 53201A

HacTpoiika peructpatopa gaHHbIX

Bce 3apernctpmpoBaHHbie OTCYETHI COXPAHAKTCS BO BHYTPEHHEN dneLl-namaT unm
Ha BHellHeM USB-ycTponcTBe XpaHeHusi nocre 3aBepLueHus npoLecca permctpauumn.
B npouecce pernctpaumu 1 no 3aBepLUEHNM 3TOro NpoLecca 0TcHeThl oTobpaxatoTcs
B popMarte rpacpumka TpeHaa (NMMHenHoro rpacuka).

PGFVICTpaLWIH AaHHbIX BbIMNOJTHAETCA Ha NPOTAXXeHUW YKa3aHHOIro nepmnona BpemMeHun nnum
00 OOCTUXEeHUA yKa3aHHOro Konmn4yecrtea OTCHETOB A4 perncrtpaudmn. Mocne BkntoyeHus
perncTpaunn gaHHbIX Bbl MOXETE OTNMOXUTb €€ 3anyCK Ha OI'Ipe,CI,EJ'IEHHbIVI nepuoa
BpeMeHW.

YKasaHue panna xypHana permctpaunmn gaHHbIX

Browsze

3aperncTpmpoBaHHbIE OTCHETbI, COXPAHEHHbIE BO BHYTPEHHEN chrieLu-naMsaTi Unm Ha BHeLL-
Hem USB-ycTpoincTBe XxpaHeHusl, NpeacTaBnsaoT cobon 3HaueHUs!, pa3aeneHHbIe 3ansaTeiMm
(CSV) B popmate ASCII (Mo ogHoMy M3MepeHuto Ha CTPoky). Ecnv nyTb u ums danna

He yKasaHbl, UCMOMnb3ylTCs NyTb 1 UMs No ymonyaHuio (Internal\Datalog).

File t-Stamp
e, Name [0ff On

Done ‘

ek

Bri6op gucka (Internal (BHyTpeHHui) unu External (BHeLwHWUIM)) BLINOMHSIETCSA B pexXume
npocMoTpa, a UMs davina ykasblBaeTCs C MOMOLLbIO MOBOPOTHOTO Perynsatopa u KypcopHbIX
KnaBuL (4N CMeHbI CYMBOJSIOB).

Mpu HaxaTnm kHonkn [Done] (FoToBO) NyTh M UMS danna coxpaHaTCH, U Bbl BO3Bpa-
LLaeTecb B MEHIO NPUNOXeHUs. Pernctpaums gaHHbIX He HAYHETCS, eCNN He yKka3aH NyTb
1 ums ganna.

[o6aBneHne MeTKM BpeMeHn B dhaiin XypHana permctpauum gaHHbIX
MeTtka BpemeHu (t-Stamp) B bopmate
rrrrMman_yyummce  (Hanpumep, DataLog 20100925_105535.csv)

nobaensietcs (On (Bkn.)) K MMeHu chaina no 3aBepLUeHUN npoLecca permctpaumm

UNN NPV HaxaTumn nporpamMmmHon kHonku Stop Save (OcTtaHOBKa ¢ coxpaHeHueM).
MeTka BpeMeHn Takke NOSBNSAETCA B ANeKTPOHHOW Tabnuue npu OTKpbITUK dhanna xyp-
Hana gaHHbIX (.CSV).
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

HacTpoika npogormknTenbHOCTH

Datalog hh.mm.ss [].00.00

File Start Duration Set
1 Select G'Delayr Time Time

Datalog 1 000
File Start Duratlnn
l Select G'Delay Readings

Mpw HacTponke no BpemeHn (Time) NpoAoMKUTENBHOCTL PermcTpaumm ykasoiBaetcs

B dhopmate Y4.MM.cCc. 3Ha4YEeHMe yCTaHaBNMBAETCSH NOBOPOTHBLIM PErynATOPOM U Kypcop-
HbIMW KnaBuwamu, nnbo YnCcnoBbIMK KnaBuwammn ¢ Haxkatnem kHonku [Shift]. Boigensas
oTAenbHble pa3psiabl B OKHE BPEMEHW, MOXHO ykasaTb 6onbluee paspelleHve (Hanpu-
Mep, MUHYTbI 1 CeKYHAbI) AN BpEMEHN perncrpaumm.

MakcumanbHbI nepuog permctpaumm gaHHbeix coctaensiet 99.00.00. OgHako, npegen
no konu4yectsy otc4eToB (1 000 000) MOXeET ObITb AOCTUrHYT PaHbLLE, YEM 3aKOHYNTCSA
npeaen no BpeMeHu.

Mpun HacTpolke no konu4yecTBy oTcyeToB (Readings) npouecc npogomkaeTcs, noka
He OyaeT 3aBeplLUueHa pernctpaums 3agaHHoro konmyectsa otcHetoB. KonnyecTso
OTCYETOB YCTaHaBMNMBAETCSH MOBOPOTHBLIM PENYNATOPOM M KYPCOPHBLIMU KNaBuLLamMu,
nn60o YMCnoBbIMM KNaBuLwamMm ¢ Haxxatmem kHonku [Shift]. MoxHo ykasaTb He Gonee
1 000 000 oTcyeToB.

Onsi pyHKUMKM n3amepeHnii ¢ meTkon Bpemenn (Time Stamp) gocTynHa Tonbko
HacTpoWka NPOAOMKMTENbHOCTM MO KONNYECTBY OTCHETOB.

HacTpoika 3agepxkn ctapta

Datalog hh.mm.ss 0.0f.00
File Start Duration Set

1 Select Delay Readings G'Cnunt

‘ Run ‘

Mpy HeOBXOANMOCTM MOXHO HacCTPOUTL 3adepPXKKy MO BPeMeHW, TO eCTb MHTepBarn
MeXAy MOMEHTOM Haxatus KHonkv Run (3anycTuTb) 1 Hayanom npouecca perncrpa-
LUnn AaHHbIX. 3adepxka cTapTa ykasblBaeTcs B doopmaTe Y4.MM.CC M yCTaHaBNMBaeTCs
NMOBOPOTHbLIM PENYNIATOPOM U KYPCOPHBLIMU KnasuLwamu, 6o YUCNOBbIMU KNasuLLAMM
¢ HaxaTunem kHonku [Shift]. Beigensas otaensHblie pa3psbl B OKHE 3a4epKu, MOXHO
ykasaTb 6onbluee paspelueHve (HanpuMmep, MUHYTbl U CeKyHAbI) ONS BpeMeEHM
3aepxKu.
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6 Matemarnyeckre onepaumm, NOCTPOEHNE rpacnkoB U perncTpaums JaHHbIX ¢ nomMoLLsio 53201A

MakcumanesHas 3agepxka MoxeT ObiTb ycTaHoBneHa Ha 3Hadverve 99:00:00.

3anyck perucrparopa AaHHbIX

Data Logger Application

File name: Internal’Datalog.csv

Start Delay: 00:00:10

Press Run

Duration: 00:01:00 to start
(Time)

Datalog hh.mm.ss 0.0f.00

Duration
Time

—_ — — —

HaxaTtune nporpamMmmHon kHomkv Run (3anycTuTb) BkntovaeT NpoLecc perucTpaumm aaH-
HbIX. Pernctpaumsa gaHHbIX HAYMHAETCS NO UCTEYEHNMN YKa3aHHOTO BPEMEHMN 3a4epXKH,
€CInu CyLLIeCTBYIOT JOMYyCTUMbIE NyTb U UMs danna. MNyTe u nma anna Nno ymonyaHuio

(Internal\DataLog)

MCMONb3yTCA NPpY 3anycke NPUIoXeHUst peructpaunm gaHHeix. Beibepute Yes (Oa),
4yTOObI NepesanucaTtb hann u Ha4daTb NpoLecc.

lMpocmoTp oTcHeTOB

File Start Duration
l Select G}Delayr Time

Mpadurk TpeHaa 3anofHseTcs No Mepe permctpaumm otcyetoB. Mo 3aBepLieHUM perv-
CTpaunn JaHHbIX OTCYETbI COXPAHSAOTCS B yKa3aHHOM (hanne. Haxatue kHonku View
Results (MpocmoTtp pe3ynkTaToB) Nocne 0CTaHOBKU permcTpaumm n coxpaHeHus
OTCYETOB MM NO 3aBepPLUEHMM PErMCTpaLUmM No3BonsaeT oTobpasuTb rpaduk TpeHaa
Mo COXpPaHEHHbIM OTCYETaM.

PucyHok 6-12 npepcrtaenset npumep rpacdmka Tpenaa, otobpaxaemoro B npouecce
perncTpauun otcyeToB. (PrcyHok 6-8 n PucyHok 6-10 cogepaT AONONMHUTENBHYIO
MHcpopmMauuio 06 okHe rpacmka TpeHaa.)
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MaremaTnyeckue onepavmm, NocTpoeHne rpaduKoB U perncTpaums AaHHbIX ¢ nomoLlso 53201A 6

s

OKHoO TpeHAa
(100 oukoB)

o

UHAOEeKCbI CYUTbLIBAHUIA Stﬂp Stﬂp
Save Mo Save
BpeMs Unu Konum4yecTtso

DyHKUMNA \
Kanan

Tekyuiee KOnm4yecTBo
CYUTBLIBaHUIA

(namsaTb)
% Max: 1.088 706 054 FkHz Frequency

¥ Min: 800,225 830 08 Hz Channel 1
Span:  198.480 224 61Hz Count 328

S

|
Reading
00:00:14

ocTaBwuxcs C"IVITbIEaHVIu

PucyHok 6-12  OToGpaxeHue rpacdmka TpeHaa B NpoLecce perucTpaunm 4aHHbIX

Mo 3aBepLUeHnn perncTpaumm AN NPOCMOTPa AaHHbLIX MOXHO MCNONb30BaTh NPOrpaMm-
Hble kHonku Marker (Mapkep), Pan (lMaHopamupoBaHue) 1 Zoom (YBenu4yeHue).
OGpaTtnTe BHUMaHMe, YTo HaxkaTtne kHornku Graph (Fpadmk) n nporpaMMHON KHOMKK
Trend Chart (Fpacdmk TpeHaa) He coxpaHsAeT AaHHble Ha Agucnnee.

Ecnu 3apernctpuposaHo 6onee 100 0TCYETOB, OHW NMPOPEXMBAIOTCA, TO €CTb rPYNNUpY-
I0TCSH MO HECKOSIbKO OTCYETOB B TOUKM MPOpPEXuBaHns (cM. pasgensl «Ipadukn TpeHga»
n «[popexnBaHe OTCHETOBY).

OcTaHoBKa NpUIoXeHnst

Haxatune kHonku Stop Save (OctaHoBKa ¢ coxpaHeHuem) unu Stop No Save (Ocra-
HOBKa 6e3 coxpaHeHUs1) OCTaHaBMNMBAET NPOLIECC PErncTpauun AaHHbIX, AaxXe ecnu
elle He JOCTUTHYThI 3adaHHble 3Ha4YeHUsi BPEMEHM 1 KonnyecTBa oTcyeToB. Bee
OTCYETbI, 3apPErnCTPMPOBaHHbIE HA AAHHbI MOMEHT, COXPAHSOTCSA UMW yaansoTcs,

B 3aBMCUMOCTM OT TOrO, Kakasi 3 KHOMoK Obina Haxara.
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6 MaTemaTtuyeckve onepaLum, NOCTpoeHUe rpaddnKoB U perncTpaLumst AaHHbIX ¢ nomMoLLbo 53201A

Paduryeckme yHKUNM N NaMSATb OTCHETOB

PucyHok 6-13 onucbiBaeT, kKakme U3SMeHeH s B MaMATU OTCYETOB NPOUCXOOAT Npu npeg-
BapUTENbHOW HACTPOiKe CTAaTUCTMKM M NMHeRYaTbIX AMarpaMM, a Takke Npu o4ncTke
rpacdMKoB TPEHAOB.

-

Frawuh
Channel 1

Chart ¥ Mak 10,339 S8 739MH:
F 5 so% o on | e 10399 868 521
T e Bin Size 1,870 423 238 Testz Count 180
Seatistics | Hintagram
CH 1 Frequency i | T ST alﬁ‘:_ Max
10.399 958 9mmz s — %
Meas  5.426 457 THus Max 10.400 028 oo
Stalley. 2.287 862 Bl M 4989 895 4l 0
x Min Hz XM
Coent, 3916 P to Pic 6.400 028 61w | — I [ Oist-at-+arsge valuns aew st dizplayd Tt
O (3anuce) (3anuce}
: Histogram | Optioms |~ Show  Save  Zoom &  Resst
ey ™ : off On || (% Counr {Readings  Macksrs it
Reset Histogram:
Reset Stats: — - e = CMMLUAET TEKYURYID THCTOTPAMMY (3aTWCh)
= DYILLABT TEKYULYIO CTATHETHRY (33NMCH) m || . Resat J = HE OMMLLAET NAMATH OTYETOR, HE NPEPLIBAET CHUTHBANNA
- HE OUHLLAET NAMATH CYUTBIBANKA, HE NDEPLIBAET CHTLIBANKA gLl 2 i - cipacuBRer 1t HOBAR THETOTP P
Luga . i HOBAA CT y = — ) — npu nocne cpoca
PHO RPH o nocne cipoca
(LT (2anuce)
Resst 4 ¥ Mar 10383 368 a0 Fraguency
‘Sta i) ¥ M 10,398 988 628hni Channal 1
—-—”—-” Mistwpren - St 212236618 s Cout 100
ax]
(NaMATE} g
L] Readings 100
Clear
Chart | Save  Zoom A Clesr |
ol Ba | ;;m!;hm: Readings |
Clear Readings (Trend Chart):
- OHMLLAET rPatuK TPEHI0E
LWAET NAMATH HE N
" ¥
\ npu noCNe CHiue j
PucyHok 6-13  [lamaTb oTcueToB U cbpoc/ouncTtka rpachmkoB
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Keysight 53210A 350 MI'y BY-4actoTomep
PykoBoacTBo Mo akcnnyatauum

CDOpMaTbI N NMOTOK AaHHbIX

dopmaTbl OTCHETOB U NOTOK AaHHbIX 190
dannoBas cuctema yactotomepa 200

YacTtoTomep Keysight 53210A no3BonsieT HacTpouTb hopMaT U3MEPEHUI (OTCHETOB)
1 pacnornoxeHue Ansa XxpaHeHust gaHHbix. Oba aTnx napameTpa BAMSKOT Ha CKOPOCTb
paboTbl.

B aT1oii rnaBe onucbiBaeTCcA HACTPOKa NapaMeTpoB AaHHLIX U nepemMelleHme nHdopma-
UMK (B TOM YKCre pesynbTaToB U3MEPEHWit) BHYTpUY Nprbopa.

KEYSIGHT

TECHNOLOGIES
189
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<DOpMaTbI 1 NOTOK AaHHbIX

CDOpMaTbI OTCHETOB N MNMOTOK AaHHbIX

190

dopmaT AaHHbIX (OTCUYETOB) YKasblBaeTCsl AN CUTYaLNiA, B KOTOPbIX HY>KEH KOHKPETHbIN
dopmar gaHHbIx (ASCII, REAL). aHHble npeobpasytotcs k BbIGpaHHOMY dhopmaTy B Mpo-
Liecce nepefayn faHHbIx B Bydep BbiBOAa UNW NepeHoca AaHHbIX U3 NaMsTh OTCYETOB.

[Onsa ykaszaHusi popmMata gaHHbIX UCNONb3yeTcs creayowas komaHaa:

FORMat[:DATA] {ASCII|[REAL}[,<anuHa>]
FORMat[:DATA]? (dbopma 3anpoca)

dopmaTbl U COOTBETCTBYHOLLME ANMHBI ONUcaHbl B Tabnuue 7-1.

Tabnuua 7-1 dopmaTbl AaHHbBIX YacToTOMepa

Twn MpepcTaBnexnune OnuHa
ASCII +4.57538162393720E+006 15 (undp)
REAL chopmaT Npon3BONLHOTO BNoka ¢ MKCUPOBAHHOI N HeWs- 64 (61a)

BECTHOW ANWHOM

®opmat ASCII copepxut cumBonsl B kogupoke ASCII. Bee oTcueThl pasgensiotes 3anstbimi. Mpubop
BCerga Bo3spallaeT 15 3Havawmx uudp.

®opmat REAL conepxuT iBonyHble faHHble [EEE 754 (64-6UTHbIe). 3T AaHHbIE MOXHO NepeaaBaTth
B 6rokax IEEE 488.2 chukcpoBaHHOI Ui HeU3BECTHOM AnnHbI. Mopsaok 6aiToB ycTaHaBnMBaeTcs
komaHaon FORMat:BORDer.

Briok HemsBecTHOM AnuHbL: # 0 < 8-OuTHble 6aiTbl JaHHbIX > NL AEND
(npu ncnonb3osanu MEASure?, READ?, FETCh?)

Bnok cdhmkcmpoBaHHOM ANUHbLI: # <uudpa, OTNMYHAsA OT HyNs>  <fnnHa Brnoka>  <8-BuTHble BalThl
[aHHbIX>

(npu ncnons3osanun R?, DATA:REMove?)

<Uudppa, oTnmuHast oT Hyns> 0603Ha4aeT KoNMUYECTBO Lintp, COOTBETCTBYIOLEE <AnuHe Gnoka>. <[nuHa
Bnoka> 0603Ha4aeT KONMYECTBO CrIELHOLLMX 33 Helt 8-OUTHbIX GaliTOB [aHHBIX.

dopmart ASCIl yctaHaBnmnBaeTcs Kaxkabi pa3 npu nepesarpyske (*RST) unv npegsaputens-
HOW HacTpolike ¢ nepeaHen naHenu (PRESet). B obounx bopmatax nocne nocnegHero
orcyeTa pobasnstoTca nepesof cTpokm (LF) n cumson «koHew, nnun nageHtndmkaumsa» (EOI).
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(DOpMaTbI M NOTOK AaHHbIX 7

YkasaHune copmara

dopmaTbl JaHHBIX MOXHO ONpeaenuTb Npu HacCTPOKKe YacToToMepa CrieayoLwmnm dpar-
MEHTOM KOMaHL;

CONF:FREQ 1.0E6
FORM REAL, 64
SAMP:COUN 5

INIT

FETC?

OTOT hparMeHT CoXpaHseT B NaMATU naMepeHus, nony4veHHsle no komanae INIT. Koraa
komaHaa FETC? nsenekaet gaHHble U3 namaTy B 6ydpep BbiBoAa, AaHHbIe Nnpeobpa3y-
toTca B popmat REAL.

Hactpoiika nopsigka 6anTtos npu nepegadye 6rmokos

Mepenaya gaHHbIX B hbopmaTe 6nokoB REAL dhmkcrposaHHOM unmn HeonpeaeneHHom
AnuHel (Tabnuua 7-1) npu ncnonb3osaHun komaHg READ?, FETCh?, R? unu DATA:REMove?
BbIMOJHSETCH € nopsiakom 6anToB «oT cTapLuero k mragwemy» (NORMal), To ecTb nep-
BbIM OTMNpaBnsieTcst cTaplimnin (bonee 3Ha4YMMbIn) 6anT 3HaveHus. CnegytoLLasa KomaHaa
No3BONSET ABHbIM 06pa3oM ykasaTb UK N3MEHUTb NOPSAOK GanToB:

FORMat:BORDer {NORMal | SWAPped}
FORMat:BORDer? (cbopma 3anpoca)

Ecnu ncnonb3yetcsa nopsiok 6antoB «oT MragLwero k crapwemy» (SWAPped), To ans
KaX4ow TOYKM AaHHbIX (OTcHeTa) NepBbIM OTNPaBnAeTCcs MNagLWnn (MeHee 3Ha4YnMbIin)
6anT. MoyTn BCE KOMMBLIOTEPBI MCNONB3YIOT NOPAA0K 6aNTOB «OT MMAALLEro K CTapLuemMy».

Mocne nepe3sarpysku (*RST) unu npegBapuTenbHOM HACTPOWKKU C NepeaHen naHenm
(Preset) yctaHaBnunBaeTcsa nopsgok 6antoB «oT ctapiero k mragwemy» (NORMal).

Paamep nepegayn otcyerta

Kaxabii oTcyeT, cunTbiBaemblii n3 6ydepa BbiBoga B hopmate ASCII, 3aHumaet
23 bavita. OTcuet B hopmate REAL 3aHMMaeT BoceMb 6aniToB.
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7 <DOpMaTbI 1 NOTOK AaHHbIX

[NoTOK AaHHbIX

MoTok gaHHbIX 06 N3MepeHnAax B HaCtoToMepe cxeMaTu4HoO npencraBrieH

Ha PucyHke 7-1.

K

MMEMory:DOWNoad:DATA

Cuetunk Keysight 53220A/53230A

< coCTOAHMA npubopa >

€H 1 Frequency [Gate]

1.059 307 861 3.«

Vpp: 5.56 V Vmin: 1.1V Vmax: 6.67 V

MMEMory:STOR&:DATA

I
|
—P{ | nemare |

i.. _______ .L.......l..l._.._-

s j ____________ MMEMaory:UPLoad?
’- 3HeproHelasucUMan q)ﬂEI.U -MNamaTe I
{ MMEMory:STORe:STATe } |
¢ > |

MMEMory:LOAD:STATe

CHUTBIBAHWA
BHYTPEHHAA

dnew-namaTh npoluMeka nputopa

{5 mnH et
CHWTLIBAHWI) [~ dnew-"1

Garapeu

NOCTORHHBIE

KanubpoaKu

el

|

I XxpaHunuwe I

I croaie | 3HEYSHMSE
[ |

|
|

|

|
FETCh? :
|

R? |
I

|

| DATA:REMave?

|
|
|
—
|
| |
|
| |
| |
| BHEPIO3aBUCHMAR NAMATE | Gychep JR—
I OTCHETOR (1 MAH CUNTLIBEHWIA) . BLIBOAA :
|
| |
|
| -

|
|
DATALLAST? :
|
I

YCTPORETBO RAMATH 1
USE 1

INITiate:IMMediate

(uameperus)

READ?

PucyHok 7-1

[aHHble OTCYETOB MOTYT XpaHUTLCS Ha NepeaAHen NaHenu, B NnamMaTH OTCYeToB (Bpe-
MeHHo), bychepe BbiBoAa, BHYyTPEHHEN (hnew-naMaTu (MOCTOSIHHOW) M HAa BHELUHEM
USB-HakonuTene.

MoTok faHHLIX B YacToTomepe 53210A

KoMaHapbl ANng noaaepXXku NoToka AaHHbIX nepedncreHsl B Tabnvue 7-2 1 nogpo6Ho
onucaHbl B criedyowyx naparpacdax.
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Tabnuua 7-2 KomaHabl, BMaoLWmMe Ha NOTOK AaHHbIX

OnyCTUMOCTb
ﬂOﬂyCTMMbIe Mepenava OuncTka namMaTn A y

KomaHnpa BO BpemsA

pacnonoxeHusa 0TCYeTOB 0TCYeTOB

M3MepeHun

[MepeaHsis naHenb
READ? [NamsaTb oTCUETOB Bce Het Het
Bydep BbiBOAa

NepenHsas naHenb
INITiate:IMMediate " " — fla Her
MamMsATb 0TCYETOB

NamaTb 0TCYETOB

FETCh? Bce Her Her
Bydep BbiBOgA
MamsTb OTCYETOB Bce nnu
R? ! a e
Bydep BbiBoga  KOHKPETHbIN OTCHET
DATA-REMove? MamsTb OTCHETOB KoHKpeTHbiIi Ia s
Bydep BbiBOAA oTcyeT
n
DATA'LAST? aNATS OTCHETOB 1 Her Ta
Bydep BbiBOgA
MamsTb OTCYETOB
MMEMORY:STORe: ~BHYTPEHHSS
DATA drew-namsTb, Bce Het Het

BHELLHUI
USB-Hakonutenb

[vcnnen nepeaHen naHenu

M3aMepeHnst YacToToMepa, BbINOMNHSAEMbIE C NepeAHelr NaHenu unm Yepes nHTepgeinc
BBO/a-BblBOAA, OTOOpaxalTcs Ha AMcnree, kak nokasaHo Ha PucyHke 7-1. OnucaHue
OYHKUMI ancnneda npusogutcs B [Maee 1.

[MamsaTb oTcyeToB

Bce oTobpakaemble OTCHETHI HACTOTOMEPA COXPaHSAOTCH BO BPEMEHHOW NaMsTH
orc4yeToB (PucyHok 7-1). MNamaTe BMeLwaet Ao 1 MunnuoHa otc4eToB. lMamsATb oTc4eToB
MMeET criefytoLume XxapaKTepUCTUKN:

1 TMamATb OTCYETOB OYMLLAETCS MPU CMEHE aKTUBHOW (DYHKLIMW, NMPU BbINOMHEHUN
komang READ?, INITiate:IMMediate nnn MEASure?, nocne BbIKItO4EHWS UK nepesarpysku
no NuUTaHuio, a TaKxke npu nepesarpyske (*RST) 1 NnpeaBapuTEnbLHON HacTpoike
(SYSTem:PRESet);
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2 Bce oTcyeTbl COXpaHAKTCS BO BHYTPEHHEM (bopmaTe YacToToMepa, a 3anporpam-
MUpOBaHHbLIV dhopmar (4epes nogeuctemy FORMat) npumeHseTca K HUM TONbKO
npu nepefadye B 6ydep BbIBOAA;

3 Mpw npeBblieHnn obbema NaMATU OTCHYETOB 3aTMPAKOTCH CaMble cTapble (NepBbie)
3Ha4YeHNst OTCHETOB, a B PErncTpe HeKavYeCTBEHHbIX Pe3ynsLTaTtoB yCTaHaBNMBaeTcs
6uTt 14 («MNepenonHeHne»). Bce cBexme pesynsraTbl COXPaHAIOTCA B MamMATK.

Bydep BbiBOAa

JaHHble, nocTtynusLume B Bydep BbIBOAa, MOXHO nepeaaTtb Ha KOMMbIOTEP Yepes ceTe-
BOW MHTepderic, USB-nopt unu nHtepcenc GPIB (PucyHok 7-1). B cnegytowem pas-
[Jene onucbiBaeTCcs NpoLecc nepeaadn oTcHeToB U3 namaTtn B Oydep. Ecnu B npouecce
nepegavun JocturaeTcs npeaen eMKocTn bycdepa BbIBoAa, BbINOMHEHWE KOMaHAbI Npw-
OCTaHaBNMBAETCs 4O TEX NMOp, Noka KOMMbIOTEP HE NMPUMET O4YEPELHYHO MOPLIMIO OTCHe-
TOB, ocBoboXaast Mmecto B Bydepe. OTcUeThl Npu 3TOM He ByAyT NOTEPSHBI.

MNMepenaya otcyeToB M3 NnamATh B Bydhep BbIBOAA

Cnegytowue komaHabl MO3BONAOT NepeafaTb OTCHETHI U3 BPEMEHHOWN NaMsaTU OTCYETOB
B Oydep.

READ? — paBHo3HauHo BbinonHeHuio INITiate:IMMediate HenocpeacTeeHHo nepen
FETCh?. Mpwu BeinonHeHun READ?, koraa 6yayT 3aBepLUeHbl 1 MOMELLEHbI B NaMsTh BCe
oTcyeThl, yka3aHHble 3HadeHnsimu TRIGger:COUNt n SAMPle:COUNt, oH1 HemeaneHHo nepe-
natotcsa B 6ycpep BbiBoaa (PucyHok 7-1).

Ecnu ncnoneayetcsa dopmat gaHHbix REAL (nogcuctema FORMat), kaxapin 6ok otcye-
TOB 13 KoMaHAbl READ? fononHsieTcs npeaLecTByoW MM 3aronoskom 6noka IEEE 488.2
C HensBecTHOM AnvHow (Tabnuua 7-1). Micxonsa n3 dyHKLuM aTo Komanabl, READ?
BCerga AormkHa 6bITb MocrnegHen B OQHON CTPOKE C HECKOMbKMMM KOMaHAaMMU.

READ? Mpumep

I u3amepeHus yactoTbl ans curHana 500 kl'y ¢ ToyHOCTBIO A0 MKIL,

CONF:FREQ 500E3, 1E-6, (@1) Il HacTpoiKka YacToTOMepa
TRIG:COUN 1 I HacTpoMka Konu4ecTBa TPUIrepoB
SAMP:COUN 10 Il dmkcauus 10 otcyeToB
READ? Il cuMTbIBaHME BCEX OTCYETOB, KOrAa OHU OyAYT rOTOBbI
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FETCh? — ucnonbayetcsi nocne komaHasl INITiate:IMMediate. Korna 6yayT rotoesl Bee
na3mepeHus, ykasaHHble 3HavyeHnsmm TRIGger:COUNt u SAMPle:COUNt, komaHga FETCh?
nepenaet Bce OTCHEThI U3 NamsATK oTcHeToB B Bydbep BbiBoAa. [NockonbKy 310 AencTeme
He ouMLlaeT NaMsATb OTCYETOB, Bbl MOXETE HEOAHOKPATHO MoryYaTb OTCYETHI U3
namsTy C NOMOLLLbIO 3TON KOMaHAbl. Ecnv npu BbinonHeHun komaHabl FETCh B namsatu
HET roTOBLIX OTCYETOB MM BhIMOMHAOTCA N3MepeHus, cosgaeTcs ownbka err-230 «daH-
Hble NOBPEXAEHbI UNN yCTapenuy».

Ecnu ncnoneayetcs choopmat gaHHbix REAL (noacuctema FORMat), kaxabii Gnok oTcue-
TOB 13 komaHabl FETCh? gononHsieTcs npeaLwlecTsyowmm 3aronoskom 6noka IEEE 488.2
C HemnsBecTHoM anvHow (Tabnuua 7-1). Vicxoasa n3 dpyHKUum aton komanabl, FETCh?
BCerga gormkHa 6bITb MocnegHen B O4HOM CTPOKE C HECKOMbKMMU KOMaHAaMMU.

FETCh? Mpumep

I u3amepeHus yactoTbl ansa curHana 500 kl'y ¢ ToyHOCTBIO A0 MKIL,

CONF:FREQ 500E3, 1E-6, (@1) Il HacTpoika YacToToMepa
TRIG:COUN 1 I HacTpolika konuyecTBa TPUITepoB
SAMP:COUN 10 Il dmkcaums 10 otcueToB
INIT:IMM Il 3anyck yacToToMepa Ha BbINONTHEHME OTCYETOB
FETC? I nony4eHne 0TCYETOB U3 NAMATU NO FOTOBHOCTM
R? [<makcumanbHoe Kon-80>]  — ucnonbayetcs nocre komaHab! INITiate:MMediate.

MepenaeT Bce OTCYETHI U3 NAMATM OTCYETOB (Ha4YMHas C camoro CTaporo), Ho He 6onee
TOro KONMYecTBa, KOTOPOE yKasaHOo 3HaYeHUeM «MaKCcUManbHoe KONMYecTeo, B Bydep
BbIBOAA, @ 3aTEM OUULLAET 3TW OTCYETHI.

B otnuume ot FETCh?, komaHga R? no3BonseT nepegatb pe3ynsratbl 4O AOCTUXKEHUS
3apaHHoro konuyectsa otcyeToB (TRIGger:COUNt x SAMPle:COUNt), uTobbl nsdexartb nepe-
nonHeHust namaTu. Ecnv npu BbiNonHeHUU komaHasl R? B namMsATU HET rOTOBLIX OTCYETOB
WIN BbIMNOSHAOTCA N3MepeHus, cosgaeTcs ownbka err-230 «[daHHble noBpeXxaeHbl Unm
ycTapenmy.

OTcueTbl Nnepepatotcs B Buae bnoka c dpukcnposaHHon anuHon (Tabnuua 7-1) B dop-
mate ASCII unn REAL (asonyHom) (nogcuctema FORMat). MepBbiM nepenaetcst cambin
cTaphbiii oTcHeT (0bpaboTka «B Nopsiake NOCTYMNEHUs»).
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R? Mpumep

I u3amepeHus yacToTbl ansa curHana 500 kl'y ¢ ToyHOCTBIO A0 MKIL,

CONF:FREQ 500E3, 1E-6, (@1) Il HacTpoiika yacToTomepa
TRIG:COUN 2 I HacTpoika Konu4ecTBa TPUIrepoB
SAMP:COUN 2500 Il kon-Bo OTCYETOB Ha TpUrrep

INIT:IMM Il 3anyck YyacToTomepa Ha BbINOJIHEHUE OTCYETOB

oxudarue 8 meyeHue 2500 cexyHO
R? 2500 Il cumTbIBaHMe M ypaneHue nepBbix 2500 oTcyeToB
oxudaHue 6 meyeHue 2500 cexyHO

R? Il cumTbIBaHMe M yaaneHne BCeX OCTaBLIMXCA OTCYETOB

DATA:REMove? <kon-80>[,OXKMOAHWE] — euinonHsietcsa nocne INITiate:IMMediate

1 nepefaet ykasaHHOE KOnu4ecTBO OTCHETOB B Oydbep BbiBOAa, azaTeM yaansaeT ux
13 namaTtu otcyeToB. B otnuune ot FETCh?, komanaa DATA:REMove? no3BonsieT nepe-
JaTb pe3ynbTaThl O ALOCTMXEHUS 3agaHHoro konmyecTtsa oTc4eToB (TRIGger:COUNt x
SAMPIle:COUNt), uToGbl n3bexatb nepenonHeHust namaTtn. Ho napameTp konnyecTso
3[ecb ABnsieTca 00a3aTenbHbIM, @ 3HAYUT HY>KHOE KOM-BO OTCYETOB AOJMKHO ObITb
OOCTynHO, 4yTobbl KOMaHAa nx yoanuna. Ecnu pobasutb 3HadeHne OXWOAHUE,
KoMaHAa b6yaeT oxuaath, Noka HaKoMUTCS HYXKHOE KOM-BO OTCYETOB. JTO NO3BONUT
n3bexatb owmnbkn -222, «[laHHble 3a npegenamu guanasoHay, korga HeT Heobxoau-
MOFO KONM4YecTBa OTCYETOB.

Ecnun ncnonesyetca coopmat REAL (nogcuctema FORMat), otcueThl nepegatorcs 6no-
Kamu ¢ pukcmpoBaHHom anuHon (Tabnvua 7-1). MNepBbiM NnepegaeTcsi caMblil CTapbIv
otcyeT (0bpaboTka «B MopsAKe NOCTYNNEHUSY).
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DATA:REMove? MNpumep

I w3amepeHus yactoTbl gnsa curdana 500 kl'y ¢ ToyHOCTBIO A0 MKIL,

CONF:FREQ 500E3, 1E-6, (@1) Il HacTpoiika yacToTomepa

TRIG:COUN 2 I HacTpolika KonuyecTBa TPUITepoB
SAMP:COUN 2500 Il kon-Bo OTCYETOB Ha TpUrrep
INIT:IMM Il 3anyck yactoTomMepa Ha BbINOMHEHWe OTCYETOB
DATA:REM? 2500,WAIT Il oXunaaHue u cunTbiBaHKe nepBbix 2500 oTcyeToB
DATA:REM? 2500,WAIT Il oxupaaHue n cuntbiBaHne nocnegHux 2500 otcyetoB

DATA:LAST?  BosBpaluaeT nocreaHnit 3adoMKCMpOBaHHbIN OTCYET € YKa3aHueM eau-
HUL namepenus (Y, c). Mony4veHHbIN OTCHET He yaanseTca 3 namaTu. ATy KomaHay
MOXHO 6e30nacHO BbI3blBaThb 40 JOCTUXKEHUS YCTaHOBNEHHOMO KOIMYECTBa OTCHETOB
(TRIGger:COUNt x SAMPle:COUNt).

DATA:LAST? MNpumep

I w3amepeHnus yacToTbl ana curdana 500 kl'y ¢ ToYHOCTbH A0 MKIL,

CONF:FREQ 500E3, 1E-6, (@1) Il HacTpoliika yacToTomMepa

TRIG:COUN 1 Il HacTpolika KonuyecTBa TPUITEpoB
SAMP:COUN 100 Il domkcaums 100 oTcueToB

INIT:IMM Il 3anyck yactoTomMepa Ha BbINONHEHWe OTCYETOB

oxudaHue 8 meyeHue 20 ceKyHO

DATA:LAST? I nony4eHmne oTcyeTOB (C eANHULIAMU n3MepeHus) Yepes 20 cekyHa nocne
Hayana paboTbl
FETC? Il nony4yeHne Bcex OTCHETOB U3 NAMSATH MO FOTOBHOCTM

TuNnYHbIN npumMmep NogMHOXeCTBa AaHHbIX BbIMAAUT TakK:

+4.999962418998650E+005 HZ
...+4.999962370997962E+005,+4.999962418998650E+005,+4.999962407190446E+005,+4.99996244355
9675E+005,
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3anpoc KonnyecTBa OTCYETOB

YT06bI Y3HaTb KONMYECTBO OTCYETOB, Pa3MeLLEHHbIX B MamMATU B N0O60N MOMEHT Bpe-
MEHMU, UCMOMb3ynTe 3Ty KOMaHay:

DATA:POINts?

KonnyecTBo HaKOMNMEHHbIX OTCHETOB MOXHO MOMYYUTb A0 AOCTMKEHMSA 3a4aHHOIO KOMnu-
yectBa otcyeToB (TRIGger:COUNt x SAMPle:COUN).

YcTaHoBKa NOpPOroBoro 3Ha4eHna an4a Konmn4ecrtsa OTCHETOB,
COXpaHAEMbIX B MaMATU

CJ'Ie,CI,yIOLLI,aH KOMaHa no3BondeT yCTaHOBUTb NOPOroBoe 3Ha4eHne ana konn4yecrtea
OTCYETOB BO BPEMEHHOW NamsATK YacToTomepa:

DATA:POINts:EVENt:THReshold <kon-so>
DATA:POINts:EVENt:THReshold? (cbopma 3anpoca)

— KaK TOMNbKO B MaMSATN OTCYETOB HAKOMUTCSH yKa3aHHOE KONMYeCTBO OTCYETOB, B PErNCTpe
CTaHOapTHbIX onepauui yctaHaBnueaetcs 6ut 12 («JOCTUrHyTO NOpOroBoe 3HavyeHune
Ansi oTc4eToB B namaTu»). OTcnexueas COCTosiHUE 3Toro buta, Bbl CMOXETE nepeaatb
oTcyeThl U3 namaTn B Bydep BbiBoAa cpasy, kak TONMbKO HAKOMUTCS HYXXHOE KONMUYECTBO
OTCYETOB.

I'Ipm HOOCTMXEeHUN NMOopOoroBoro 3Ha4eHna ero oTcrnexmnBaHne npekpawiaeTca u BO306HO-
BUTCA TOJNbKO Nocre Toro, Kak KofmiM4ecTBo OTCHETOB B NaMATU ONYCTUTCA HUXe 3aaH-
HOro NOpOroBoro 3Ha4eHus.

I'Ipmmep NOpPOroBoro 3Ha4eHna anda naMmaTm

(OBpaTnTe BHUMaAHWE, YTO ITOT XKe NPUMEP COAEPXKUTCA HA KOMMNAKT-AMUCKE CO CNpaBoY-
HbIMW MaTepuanamm o npogykre Keysight 53210A/53220A/53230A.)

OTa nporpamma HacTpauBaeT YacToToMep Ha BbinonHeHne 1 250 000 oTcyeToB.
Mockonbky eMKOCTb BpeMeHHOW namATh otcyeToB coctasnseT Bcero 1 000 000 oTcye-
TOB, NaMATb NEPENONHNUTCA U CTapble 3HaYeHns OyayT yoansTbCs, €Crv BOBPEMS He
nepenatb ux B 0ydep. Utobbl nsbexatb nepenonHeHns namsTu, 3aecb ycTaHaBnmBea-
€TCSA 1 OTCNEXMBaETCs MOPOroBoe 3HavYeHve Ang KonuyecTsa oTcyeToB. Korga konunye-
CTBO XPaHSLLMXCHA B NaMATN OTCHETOB JOCTUraeT 3TOro 3Ha4YeHUs, U3 NaMsT U3Bneka-
I0TCS BCE HAKOMIEHHbIE AaHHbIE.
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*RST;*CLS Il c6poc Ha Hayano 13 N3BECTHOro COCTOSIHUSA
SYST:TIM .001 Il yctaHoBKa TalimM-ayTa M3mepeHmns 1 Mc
CONF:FREQ 1ES, 0.1, (@1) Il HacTpoiiKa n3mepeHmni
TRIG:COUN 5 I oTnpaBka 5 TpUrrepoB cUcTeMbI
SAMP:COUN 250E3 Il ukcaums 250 ThicsY OTCHYETOB NO KaXAOMY TPUTTEPY
FORM:DATA REAL, 64 Il ycTaHOBKa ABOMYHOTO (hopmaTa AaHHbIX
DATA:POIN:EVEN:THR 10E3 Il yeraHoBka noporosoro 3Hayenus 10 000 gns namatu
INIT Il 3anyck oTc4yeToB

I/ BbINONHEHME LMKNA OXMAAHUA, NOKa He ByayT NonyyeHbl BCe OTCYETbI
For (cnt=0;cnt<1.25E6;cnt +=10000)

Do
{spoll=STAT:OPER:COND?; // onpoc permcrpa COCTOSHUI
sleep (100) Il oxnpanue 100 mc
}while !(spoll&4096) I noBTOp LMKNa, NOKa He ByAeT AOCTUIHYTO NpeAenbLHoe

3HayeHne
R?10E3 // nony4yeHue oTcyeToB 13 namsaTu 6nokamu no 10 000
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dannosasi cuctema Yactoromepa

200

M3mepeHusi, HakoNneHHbIE BO BPEMEHHOW MaMSITU OTCYETOB, Y COCTOSIHUSI KOHAOUIypaLuum
YacToToMepa MOXHO COXpPaHUThb B harnax Ha BHYTPEeHHEeW NOCTOSIHHOW (hreLu-namsaTy
unun Ha BHewHem USB-Hakonutene, nogknto4eHHOM K NOPTY NepudepUuiiHbIX YCTPOMCTB
Ha nepegHen naHenu (PucyHok 7-1).

dannbl co34aloTCs B Nankax v nognankax OTHOCUTENbHO KOPHS Aucka. COOTHOLLEHUS
Mexgy darnamm 1 nankamm Bo BHyTPeHHeN dneL-namsaTi n Ha BHelwHem USB-Hakonu-
Tene npefacrasneHbl Ha PucyHke 7-2.

MopT
nepudepuitHbx
yerponcte USB

-

z >

CueTqmk Keysight 53220A/53230A

II T T 7 chepronesasuciman GnelrnavaTe _:

i BHYTPEHHAR
EF s0% | priew-namaTs NpOLMBKS NPUBOPa |
ACIM2 5V — {5 MnH CEaEo |
CH 1 Frequency : M IR | Q‘S’:ﬁff, | :

Barapeun
_______ Ll o e o
1.059 307 861 3. - r =
I I NOCTOAHHBIE I
Xpanunuile

Vpp: 556V Vmin: 111V Vmax: 6.67V I s : savernn |
= o . | wannbposm |
L (LEE m ]

|Auto Level IIETTIEA NoiseRe]
= | oif fon g 011 On

! |
' |
I 3HEprosaBncHMaR NamATs |
| oTcHeToR I
| 1 MIMH CYATBIBHWA |
' |
|

YcTpoRcTeo
xpaHera USB

MyTe «BHYTREHHWI
USBY INT:\ ¥ R
MyTe «BHEWHWA /

MMEMory:STORe:DATA RDG_STORE, <dpaiin> nenes
{cospaeT hanns AaHkeix {.csv, .dat)) MMEMory:MDIRectory “<nanka>"
% a8 (coapaeT nankuw)
3 o
5 |=
>
nanka
MMEMory:STORe:STATe <file> nognanka
(coapaeT hainb cocToAHWA (.sta) MMEMory:CDIRectory “<nanka="
-g (ykassiBasT TeKyLLYID Nanky Ana
=

KOpHEBaR nanka

nogeucTemsl MMEMory Subsystem) j

PucyHok 7-2 ®avinbl 1 Nankn BO BHyTPEHHEW reLu-namaT 1 Ha BHELLHEM
USB-Hakonutene

BY-yactotomep Keysight 53210A — PykOBOACTBO.MO 3KCHIyaTalmum



<DopmaTb| M NOTOK AaHHbIX

CospgaHue hannoB 1 Nnanok BO BHyTPEHHEN dneLl-namsiTu
n Ha BHewHeMm USB-Hakonutene

System
Store / 1/0 cal / Instr System | Battery -« ”t""" ]
1 Recall lCnnflg lAutnCaI 1 Setup !l Setup LOptlnn )
—_————— Help '
F————V 3
User Date / Manage
; | ; | NISPOM
lSettlngs 1 Time l Files _“

B cnegytowmx pasgenax onucaHbl NpoLecchkl co3gaHus hannos 1 nanok BO BHYTPEHHEN
dneL-namMaT 1 Ha BHelHem USB-HakonuTtene.

Co3gaHue nanok

User Date / Manage
I‘ ‘ NISPOM ‘ |
lSettlngs 1 Time 1 Filos I
—_———— ¥
Action: Copy Perfarm
l Copy Path Copy

[ action: |
:1 Folder

Action: Create new folder

Path: |

nternal

Folder: I

A% s
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[na cosgannst nanok 1 nognanok BOCMONb3YATECh STON KOMaHOOW:
MMEMory:MDIRectory “<nanka>”

— [MapameTp nanka ykasbiBaeTcsi B popmare anck:nyTb. 34eChb ANCK MOXET UMETb 3HaYe-
Hue INT (BHyTpeHH:As dneww-namaTs) unn USB (BHewwHee ycTponcTso namsTtn). MNapa-
METP NnyTb 3a4aeT abCoMOTHLIN UMW OTHOCUTENbHbLIV NYTb, HAYMHASACH C cMMBONa \
unu /. Mo ymon4yanuio ncnoneayetcs nyTtb INT:\.

MapameTp nanka MOXeT MMeTb ANUHY He 6onee 240 cMMBONOB, U MMEHa Nanok He MoryT
copepxaTtb cumBornoB \ / : * ? “ <> |. lNpumMepbl CO3AaHMA Nanok:

llcozpanue nanku «dut_1» ¢ nognankow «datal» B kopHe
/lpncka Bo BHYTpeHHel chneww-namsaTn

MMEM:MDIR “INT:\dut_1"

MMEM:MDIR “INT:\dut_1\data1”

O6paTnTe BHMMaHWe, YTO Nanky ¢ Nognankon He yOacTcs co3aaTb OQHOW KOMaHOOM.

BBog MmeHun nanku ¢ nepe,qu|7| naHenu

Korga otobpaxaeTcsi okHO «Co3aaHne HOBOMW Nankuy», NpeAcTaBleHHoe Ha npeabiay-
Len cTpaHuue, BBeAUTE UMs nanku (unu darna) cnegyowmm obpasom:

1 HaxmuTte nporpammHyto kHorky Browse (MpocmoTtp) n noBepHuTe perynarop
Ha nepegHen naHenu, 4Tobbl BbIOpaTb BHYTPEHHIOW drew-namsTe (Internal) nnm
BHewHu USB-Hakonutens (External), ecnv oH nogkntoyeH K NopTy nepudepunHbIX
YCTPOWCTB Ha nepegHen naHenun. Haxmute nporpammHyto kHonky Select (Bbibop),
4YTOObI NOATBEPANUTL BLIOOP AMCKA.

2 Y106kl co3gath MMs nanky, noovepedHo BblibMpanTe cMMBOSbLI MOBOPOTOM peryns-
Topa. Perynatop nepebupaeT cuMmBonbl B cnegytoliem nopsake: A-Z (6yksbl B Bepx-
HeM perucTpe), a-z (bykBbl B HKHEM permcTpe), umdpsl ot 0 4o 9, HekoTopble
AONOMHUTENbHBbIE CUMBOIbI, ECATUYHAsA Toyka (.), nogyepkmuBaHue (_) n npoben.
Hangsa oyepegHom HYXXHbIN CUMBOI, H&XXMUTE KNaBuLLYy CO CTPEenkon Bnpaso (>)
nog NOBOPOTHBIM PErynaTopoMm, YToObl NEPENTM K CUMBOINY B CriedytoLen no3vumm.

3 TlloBTOpsINTE ITOT NpoLEeCC, NOKa He BBeAETE MMS NONMHOCTbI0. Knaeuwa co cTpenkomn
BMEeBO (<) NO3BONSET yAanuTb U U3MEHUTb NpeabiayLwmnin cumeon. Ecnn ykasats BMe-
cTo cumBorna npoben, aToT cumBon yaansietcs. Haxmute Create Folder (Co3patb
nanky), 4tobbl co3aaTe Nanky ¢ BBEAEHHbIM UMEHEM.
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BbiGop nanku no ymonyaHuio

YkasaB HEKOTOPYIO Nanky B Ka4ecTBe TeKyLlen (N0 yMonyaHuio) nanku, Bol n3basntech
OT HeoBXOANMOCTM BBOAMTL NOIHbIA aGCOMIOTHBIN MyThb NPW CO3A4aHUN U (MNK) UCNOSb30-
BaHWW Kaxxgon noananku u (unu) cdanna. Vicnonb3yinTte KomaHay:

MMEMory:CDIRectory “<nanka>”
MMEMory:CDIRectory? (cbopma 3anpoca)

OTa komaHOa Ha3Ha4yaeT yka3aHHYHo nanky B Ka4ecTBe TeKyLen nanku ansi Bcex nocne-
Aytowmx komaHg nogenctemol MMEMory. 3geck nanka nmeeT chopmart guck:nyTs (onncaHune
cdopmata ansa 3anucu auck:nytb cM. B onmcaHum komanasl MMEMory:DIRectory).

Hanpumep, Tak Bbl MOXeTe co3aaTb nanku dut_1 u data1:

llcozpaHue nanku «dut_1» n BbIGOp ee B Ka4ecTBe TeKyL e nanku
llco3naHue nognanku «datal»

MMEM:MDIR “INT:\dut_1”

MMEM:CDIR “INT:\dut_1”

MMEM:MDIR “data1”

Mpwv ykasaHnn MMeHn nankn Ncnonb3yeTcs 3HaYeHne TeKywen nankv. Ecnm Tekywas
nanka (MMEM:CDIR) He 6blna ykasaHa, 1 B KOMaH4e OTCYyTCTBYET UMSA AUCKa
(INT nnn USB), no ymonyanuto ucnonesyetcs guck INT:. Mpumep:

MMEM:MDIR “dut_2”
co3pgaer nanky ‘dut_2’ B kopHe gucka INT.

Mepe3arpy3ska (*RST) unu npeasaputensHas HacTponka (SYSTem:PRESet) uamensitot yka-
3aHHOe A YacToToMepa 3HayeHne Ha KOPHEBYHO Nanky gannoBo CUCTEMbI BO BHY-
TpeHHern dnew-namatn («INT:\»).

CosgaHue annoe gaHHbIX

MHdpopmaLmio 0 TOM, Kak COXpaHsTb AaHHble U3MEPEHUI C NepeaHert naHenu npubopa,
Bbl HargeTe B pasgenax «JlnHenyartele guarpammbl» unn «padukn TpeHga»
n «Pernctpauus gaHHbix» B [Nase 6.
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[ns nepeHoca AaHHbIX 1 NaMAaTV OTCYETOB B (haiin Ha BHYTPEHHeN drieLl-namMmsaTn unm
BHewwHeM USB-Hakonutene (PucyHok 7-1 n PUCYHOK 7-2) MOXHO MCNONb30BaTh crieayto-
LLLYIO KOMaHAay:

MMEMory:STORe:DATA RDG_STORE, “<daitn>"

Mpun ee BbINONHEHMM <hain> aBTOMATUYECKM CO3OAETCA C UMEHEM, YKa3aHHbIM B hop-
mare [auck:nyTb]<ums_daitna>. 3aeck anck MoXeT nMeTb 3HadeHne INT (BHYTpeHHAS
dpnew-namaTb) unu USB (BHeLHee ycTporcTBO NamsATh). MNapameTp nytb 3agaeT abco-
FOTHBIA MM OTHOCUTENBHBIN NYTb C UMeHeM nanku. Ecnv 3geck ykasbliBaeTcs nanka,
OHa JormkHa 6bITe MPeaBapuTENbLHO co3aaHa.

O6Lwasn AnvHa umeHun chaina c nankon He AomkHa npesbiwaTth 240 cMMBONOB
1 HE MOXET coaepaTb CUMBOMOB \ /: * ? “ <> |.

dopmaT 0TCHETOB Ans nNepefayun onpegenseTcs pacumpeHvem dana, ykasaHHbIM Bna-
pameTpe uvs_caitna. Ecnv ykasaHo paclumpeHme .csv, JaHHblE COXPaHATCS B TEKCTOBOM
dopmate ASCII ¢ pasgenutensMm-3anaTbiMmn, N0 OAHOMY U3MEPEHMIO Ha CTPOKY. Ecnn
yKasaHo paclumpeHue .dat, AaHHble coxpaHsaTcsa B ABondHoM copmate REAL ¢ nopsa-
KOM 6afiToB «OT MMaALIEero K cTapLiemMy».

Cneaytowmn Habop KoMaHA co3gaeT nanky Ha nogkntodeHHom USB-HakonuTene,
BbIMOMHSIET HAbOp M3MepeHUit YacToThl, a 3aTeM CO3aaeT B 3T nanke dainn 1 Konu-
PYeT B HEro NosyyYeHHble U3 BPEMEHHON NaMATU AaHHbIE.

Mpumep cosgaHusa danna gaHHbIX

MMEM:MDIR “USB:\dut_1” Il cospanmne nanku Ha USB-HakonuTtene
MMEM:CDIR “USB:\dut_1” /I Ha3HaYeHWe TeKyLen nankm nNo yMON4YaHuio
CONF:FREQ 100E3,(@1) I HacTpoiika u3MepeHui

SAMP:COUN 50 Il BbINONHEHME 50 U3MepeHui
INIT Il 3anyck n3mepeHun
*WAI Il oXnaaHue 3aBepLUEHNs BCEX OTCUETOB
MMEM:STOR:DATA RDG_STORE, “datal.csv” Il cozpanme chaiina

U KOnMpoBaHMe faHHbIX
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CosgaHne annoe cocTosiHuS

System

N
! Store/ || 170 Cal / Instr System | Battery | «——— | Utility
‘l Recall lconfig lAutnGaI 1 Sctup I Sctup 1 Option fi

2]

Help

5]

————————— v ]

|
| Store Recall :Delete Power On | Set to
|lState State State | [Factory | Defaults
Store
State

Action: Store instrument state

Path:
Fle: ST I |  (enterflename )

Action: Browse
| Store

CocTosiHnst npubopa MOXXHO COXPaHUTb Ha BHYTPEHHEW dneLl-namMsaTi n (Mnu) Ha BHeLU-
Hem USB-HakonuTtene, 4ToObl BNOCNeACTBMM BOCCTAHOBUTL ONpeaeneHHy KoHdurypa-
umio npubopa (PucyHok 7-2).

[nsi coxpaHeHus 1 3arpy3kn COCTOsIHWUIA Npubopa MOXHO NPUMEHWTL criegyloLine
KOMaHzpl:

MMEMory:STORe:STATe <“chann”>
MMEMory:LOAD:STATe <“¢ain”>
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YkazaHHbIV <haiin> aBToMaTN4eCcKkn CO3[aeTcs Npuy BbINONHEHNM koMaHabl STORe. OtoT
napamMeTp ykasblBaeTcs B hopmarte “[guck:nyTb]<ums_canna>”. 30echb AUCK MOXET UMETb
3HadeHwue INT (BHyTpeHHsAs dreLu-namaTts) unm USB (BHeLLHee yCTPONCTBO NamsTy).
MapameTp nyTb 3agaeT abCoNOTHBIN UM OTHOCUTENbHbLIN MyTb C UMEHeM nanku. Ecnu
3[eCb yKa3blBaeTCs nanka, oHa JorkHa ObITb NpeaBapuTenibHO co3gaHa (CM. onucaHue
komangabl MMEMory:MDIRectory).

O6Lwas anvHa MMeHn dhaina ¢ nNankon He AoMmkHa npesbiwatb 240 CMMBOIOB Y HE MOXET
cogepxatb cumBonoB \ / : * ? “ < > |. daiinbl COCTOSIHWS COXPaHSAIOTCH C paclumMpeHmeM .sta.

Mpumep ainna cocToaHns

Cneayowmn npuMep 4EMOHCTPMPYET B3auMOAENCTBUE MEXAY Nankamm, Co3gaHHbIMU
C NMOMOLLbIO NepegHer naHenu, n gannamm CoCTOSIHUS, KOTOPbIE CO3AalTCA U COXPaHS-
10TCSA MpOorpamMmHbIM cnocoboM. [1ns BINONHEHUsT 3TON NOCNeAoBaTeNlbHOCTU KOMaHL,

C nepeAHen NnaHenu Ha BHyTpPeHHeM donelu-aucke Obina cosgaHa nanka SETUP_1.
3atem oHa nporpamMmmHbIM cnocobom BbiGUpaeTcs B kKa4ecTBe TEKYLLEN, U B HEWN coxpa-
HsleTcs (a 3aTeM cUMTbIBAETCA) dharil COCTOSHUS.

MMEM:CDIR “INT:\SETUP_1” Il Ha3HayeHWe TeKyLen nanku nNo yMon4YaHuio
Hacmpolika npubopa npoepammMHbIM CNOCOBOM UITU Yepe3 NepedHIOK naHesb
MMEM:STOR:STAT “test1.sta” Il coxpaHeHue KOHhMrypaLmm

80CCMaHoBIIeHUE KOH(bu2ypayuu (cocmosHus) e nobol MOMeHM nocrie coxpaHeHus (Oaxe nocrne
nepe3sazpysku No NUMaHUK)...

MMEM:LOAD:STAT “INT:\SETUP_1\test1.sta” Il 3arpy3ka cocTosiHUA

CoxpaHeHue COCTOSAHMIN C MOMOLLLIO NepeaHen naHenu

Korga npn6op NONMHOCTLIO HACTPOEH, Bbl MOXETE COXPaHWUTL TEKYLLEe COCTOsSIHUE
C NOMOLLBI0 NepefiHel NaHenu, BLINOMHWUB credyolmne AeicTBuS.

1 TMpwumenute knasuwy Utility (MHCTpyMeHTbI) 1 NporpaMMHbIe KIaBuLK, Kak Onu-
CaHo Ha npeablayLlen ctpaHuue, 4Tobbl BoibpaTh Aenctere Store (CoxpaHUTb).

2 HaxmuTe nporpaMmmMHyto kHomnky Browse (lMpocmoTp), 4To6bl 0To6pasnTs okHo File
System (®arnoBas cuctema). C NomMoLLblO perynsitopa Ha nepegHer naHenu
BblIbepuTe KOPHEBYIO Nanky unu nbyo Apyryto nanky BO BHyTPEHHEN dneLu-namaTu
(Internal) nnu Ha BHewHem USB-Hakonutene (External). Ecnv nanku He otobpaxa-
10TCH, NOBTOPHO HaxxmMuTe Browse (MpocmoTp), 4ToObl 0TOGPa3nTb CTPYKTYPY
narox.
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HaxmunTe nporpammHyto kHorky Select (Bbi6op), 4To6bl noaTBEpAMTL BEIOOP Nanku.

3 Beegute umsa darina. Perynatop nepebvpaet cumeonbl B cniegytowlem nopsake: A-Z
(BykBbI B BEpXHEM perncTpe), a-z (bykBbl B HXHEM perucTpe), umdpsl ot 0 o 9,
HeKoTopble JOMOMNHUTENbHbIE CUMBONTbI, AECATUYHAs TouKa (.), nogyepkunsaHue (_)

n npoben. Hangs oyepegHON HYXXHbIN CUMBOM, HAXMUTE KrnaBuLly CO CTPENKON
BNpaBo (>) nog NOBOPOTHLIM PErynaTopoM, YTOObI NEPEnTH K CUMBOMY B CrieaytoLLen
nosunmu.

4 T[loBTOpSANTE 3TOT NPOLECC, NOKa He BBeAEeTE UMS danna nonHocTbio. Knaesuwa
CO CTpEnkKon Brneso (<) N03BonsieT yaanuTb U U3MeHUTb NpeabiayLmii cumeon. Ecnn
yKasaTb BMECTO CMMBOIa nNpoben, 3TOT CUMBON yAansieTcs.

5 Haxmute STORE STATE (CoxpaHUTb COCTOSIHME) , YTODObI COXpaHUTL TeKyllee
COCTOsiHME B dhaln ¢ ykazaHHbIM MMeHeM. K nmenun darina gobaensetcsa paclumnpe-
Hue .sta.

6 YTtobbl BOCCTaHOBUTL COCTOsIHUE Npubopa K3 ainna, HaxxMmMTe NPorpamMmHyLo
kHonky RECALL STATE (BoccTtaHOBUTbL COCTOSIHME) 3aTEM BbIAENUTE MMS HYX-
Horo cparna n HaxmuTe Select (BbiopaTbh). CocTosiHME BOCCTAaHABNUBAETCS
HemeaseHHo.

CoxpaHeHune nonb3oBaTenbCKUX HAaCTPoeK

YT106bI COXPaHUTb M BOCCTAHOBUTb HAaCTPOMKN BBOOA-BbIBOAA M MOMb30BaTENbCKNE
HacCTPOMKK B NOCTOAHHYIO NaMATDb, BOCI'IOJ'Ib3y17ITer cnegyrownMm komaHgamu.

MMEMory:STORe:PREFerences <dain>
MMEMory:LOAD:PREFerences <dain>

YKasaHHbIN <ain> aBToMaTUYeCKM co3aaeTcs Npun BbinonHeHnn komanabl STORe. OT0T
napamMeTp ykasbiBaeTcs B hopmaTte “[anck:nyTb]<ums_cainna>”. 3gechb AMck MOXET MMETb
3HadeHue INT (BHyTpeHH:AS dnelw-namaTts) unn USB (BHeLHee yCTPONCTBO NamsTh).
MapameTp nyTb 3agaeT abCONOTHBIA UMM OTHOCUTENBbHLIW MYTb C UMeHeM nanku. Ecnn
30€ecChb yKa3blBaeTCs nanka, OHa AoMkHa ObITb NpeABapuTenbLHO co3fgaHa (CM. onucaHve
komaHabl MMEMory:MDIRectory).

O6Lwan anvHa umeHn canna c nankow He JOMmMKHa NpeBbIwaTh 240 CUMBOSIOB Y HE MOXET
cogepxaTb cumonoB \/ : * ? “ < > |. ®annbl HACTPOEK COXpaHATCs C pacumpeHuem .prf.
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B coctaBe nonb3oBaTenbCKMX HACTPOEK COXPaHSAOTCA CneaytoLme napameTpsi:

— SAPKOCTb 3KpaHa, AEeCATUYHbBIN pasgenvTenb, pasgenuTeny, XpaHuTenb aKpaHa,
— BbIOpaHHbIN A3bIK CNIpaBKW,

— HaCTPOWNKM COXpPaHeHWs 1 BblIbopa COCTOSHMS,

—  WCTOYHMK OMOPHOrO CUrHana, YactoTa BHELLHEro onopHOro curHana, napameTpbl
oXunaaHus,

— MMHUManbHas YacToTa aBTOMaTU4eCKOro BblpaBHUBaHUS,
— COCTOSIHME aKKyMyrnaTopa (BKIOYEH Un OTKMYEH),

— HacTpoMKa 3BYKOBOIO CUrHanuaaropa,

— TanM-ayT u3aMepeHus,

— HacTpOWKK si3blka COBMECTUMOCTM kKomaHa 531xx SCPI.

Ecnu Bbl 3arpyxaete danin HacTpoek, B KOTOPOM ykasaH ctatudeckun IP-agpec cete-
BOro MHTepdeiica, cobnogante 0CTOPOXKHOCTb, YTOObI HE co3aTh B CETM OQHOBpPE-
MeHHO ABa npubopa c oanHakoBbiMu IP-agpecamu. Takasi cUTyaumst MOXET NpUBECTU
K OO0 KOHdUrypaumm cetn Ha obonx npndopax.

Monb3oBaTensbCKue HAaCTPOMKN He COXPAHSAKOTCS U He 3arpyKaloTcs Yepes nepeaHion
naHernb.

Ncnonb3oBaHue *SAV n *RCL

Mpnbop nogaepxmBaeT JONONHUTENbHbIE KoMaHAbl *SAV 1 *RCL, onncaHHbie B CTaH-
papte |IEEE-488.2, ons coxpaHeHns n BOCCTAHOBNEHUSA COCTOSIHWUIA npubopa. 3Tn
KOMaH/bl NO3BOMNSAIOT COXPaHWUTb BO BHYTPEHHEN chneLl-namsT U NpUMEHsITb At BOC-
CTaHOBMEHWS A0 NSITU pasHbIX COCTOSIHWIA, pa3nnyaemMblx N0 HOMepPY PacnonoXeHUs.
CocCTos1HMS, COXpaHEHHbIE 3TUM METOAOM, MOXXHO Ha3HauUTb Afsi aBTOMATU4eCKOro BOC-
CTaHOBIEHUSI NPU BKITIOYEHWUMN NUTAHUS.

*SAV {0[1]2]3(4}

CoxpaHsieT TekyLlee cocTosHMe npubopa B ogHo 13 natu pacnonoxexun ({0]1)2|3(4})
Ha BHyTpeHHel dnew-namaTu. PacnonoxeHune coctosiHusa 0 cumTaeTcst 4ONYCTUMbIM
AN COXpaHeHWsi, HO NPV BbIKMKOYEHMU NUTaHUA Npubopa B 3TOM PacronoXeHnm

0 aBTOMaTMYeCKN COXpaHSIETCS TeKyLLee cocTosiHMe npnbopa, YTo NpUBEAET K noTepe
paHee COXpaHEeHHbIX B HEM COCTOSIHMI. COXpaHSATCst BCe NapameTpbl COCTOSHUSA
npubopa, 3a UCKMIOYEHNEM «MONb30BaTENbCKUX HACTPOEK», HaNpUMep HacCTPOeK OTo-
HpaxxeHns Ans akpaHa nepefHen naHenu.
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Mprmep ncnonb3oBaHMsA KOMaHObI:
*SAV 1 Il coxpaHeHue TeKyLiero COCTOSIHUA B pacnonoxeHue cocTosHus 1

PacnonoxeHnna coctosiHnin 0—4 cooTBETCTBYIOT (pansiaM Co creayowmnmm uMeHamu,
KOTOpbIe CO3Aal0TCA B KOPHEBOW Narnke BHYTPEHHeN rell-namsaTn:

STATE_0.sta
STATE_1.sta
STATE_2.sta
STATE_3.sta
STATE_4.sta

COXpaHEHHbIe COCTOAHNA MOXXHO BOCCTAHOBUTb C NOMOLLbIO CJ'Ie,EI,yPOLLI,EVI KOMaHgbl:
*RCL {0]1]2/3/4}

{0]1]2|3|4} obo3Ha4atOT NATL AONYCTUMBIX PACMONOXEHUI AN COCTOSHWIA. MNpumep
MCMOMb30BaHNsA KOMaHAbI:

*RCL 1 I/ BOCCTaHOBMEHME COCTOAHMA U3 pacnonoxeHus 1

Mpun BOCCTaHOBREHUN COCTOSIHNSI C NOMOLLIbIO KoMaHAbl *RCL HY»HO yka3aTb TONbKO
HOMep pacnonoxeHus. [Mpy BOCCTaHOBMNEHNW COCTOSIHUS U3 HYMEPOBAHHOIO pacrnoso-
XEeHWsi Yepe3 nepeaHIol0 NaHenb crieQyeT ykasaTb NOMHoe ums aToro darna (Hanpu-
mep, STATE_1.sta).

HononHutensHo cM. B [MaBe 7, «[Monb3oBaTensckuii BbIGOp COCTOSAHUSA NPU BKIKOYEHWN
nUTaHUS».

I'IpOBepKa BOCCTaHOBJIEHHOIO COCTOAHUA [pexae Yem BOCCTaHaBNMBaTb
COCTOSIHNE, Bbl MOXETE ONPOCUTL BbIOpaHHOE pacnonoxeHve 1 ybeamTbes, YTo B HEM
COXpaHeH JonyCTUMbIA dhansm COCTOSHMS.

MEMory:STATe:VALid? {0]1]23/4}

KomaHpa onpauwunBaeT yKka3aHHOe pacrnoJioXXeHne COCTOAHUA. Ecnn BO3BpalLlaeTca 3Ha-
yeHune «0», 3Ha4nT 3TO pacnonoxeHune nycTo. Ecnn BO3BpallaeTcd pacnonoxeHune «1y»,
3Ha4YNT B HEM CyLLL,eCTBYET 4OMNYyCTUMOE COCTOAHME. I'Ipmmep:

/I npoBepkKa COCTOAHMSA, COXPAHEHHOTO B pacnonoxeHuu 3 (oTBeT 0 = HET COCTOAHUS)
Il oTBeT 1 = B pacnonoxeHun 3 cOXpaHeHO AONMYCTMMOe COCTOsHNE
MEM:STAT:VAL? 3
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MNonb3oBaTenbcKkumn Bbl60p COCTOAHUA NpPU BKIMKOYEHUN NMNTAHUA

Onsa yactotomepa 53210A MOXHO HaCTPOUTbL aBTOMAaTUYECKYH 3arpy3ky ¢haina coctos-
HUSA, COXpPaHEHHOro B NIOOGOM 13 NATM pacnonoXeHuii cocTosiHMs (PyUcyHok 7-2). YTobbl
NPUMEHUTb 3TY PYHKLMIO, JOIMKHbI BbINOMHATLCSA CreayoLLme yCroBus:

1 COCTOsIHME Y)XE COXPAHEHO B 3TOM PaCMONOXEHUN;

2 BKIIO4YeHa BO3MOXHOCTb BOCCTAHOBINEHUA,;

3 BbIGpPaAHO HYXHOE pacronoXeHne unu dain cocToaHMUS.
Mpouecc HacTpoKrKM 3agaeTcsa criegyroWwmMMmy KomaHaamu.

Il coxpaHeHue COCTOsAHMA B (haiine COCTOAHMA B pacnonoxeHuu 0—4
*SAV {0]1]2]3]4}

BapwuaHT BTOpPOM:

Il coxpaHeHue cocTosiHuA B (haiine .sta Ha BHYTPEHHEM UMW BHELIHEM JUCKe
MMEMory:STORe:STATe <“cpaiin”>

Il BKNKOYEHME aBTOMATM4YECKOr0 BOCCTAHOBMNEHUS NPY BKIOYEHUM NUTaHUA
MEMory:STATe:RECall:AUTO {ON|OFF}
MEMory:STATe:RECall:AUTO? (chopma 3anpoca)

/I BBIGOP pacnonoxeHus COCTOSAHNA UNK (haiina Ans aBTOMATUYECKOro BOCCTaHOBIEHMUS
MEMory:STATe:RECall:SELect {0]|1|2|3|4|<daitn>} MEMory:STATe:RECall:SELect?
(dbopma 3anpoca)

Ecnn aBTOMaTnyeckoe BOCCTaHOBMEHNE BKITHOYEHO, HO He BblﬁpaHO pacnonoxeHune
nnu ann CoCToSAHNS, YacTOTOMEpP 6y,D,ET aBTOMaTU4YeCKN 3arpy>xatb COCTOAHUE,
HaCTpOEeHHOE Ha MOMEHT €ro BbIKITHO4YEeHNA (T.e. NCNonb3yeT pacrnonoXxeHne 0).

Hwxe npyBogsATcs NpyMepbl KOMaH Ans BOCCTaHOBINEHUSI COCTOSIHUS U3 HYMEpPOBaH-
HOrO PacroNnOXeHNs1 COCTOSIHUSA U 13 halina COCTOSIHUS, COXPAHEHHOTO Ha BHYTPEHHEN
dnew-namaTu.

210 BY-vactotomep Keysight 53210A — PykoBOACTBO.MO-3KCAyaTauum



(DOpMaTbI M NOTOK AaHHbIX 7

/I HacTpomka yacToToMepa

*SAV 2 Il coxpaHeHue cOCTOAHMA B PacnonoxeHuu 2

MEM:STAT:REC:AUTO ON // BkntoueHne aBTOMaTU4€CKOro BOCCTAHOBINEHUSI COCTOSIHUA NPy
BKINIOYEHUN NUTaHUA

MEM:STAT:REC:SEL 2 // BbIGOp pacnonoxeHus 2 Ans BOCCTAHOBNEHUS NPU BKIHOYEHUH

Il BoccTaHaBNUBaTb COCTOSIHWE W3 PacONOXEHNS 2 NpU kaxAoN nepe3arpyske No NUTaHULO
"

MMEM:MDIR “INT:\SETUP_A" |/ co3gaHue ¢haitna Ha BHYTPEHHeN NamaATy

Il HacTponka yacToTomepa

Il coxpaHeHue cOCTOsAHMA B (haiine

MMEM:STOR:STAT “INT:\SETUP_A\test_A.sta”

MEM:STAT:REC:AUTO ON // BKntoueHUe aBTOMaTU4eCKOro BOCCTAHOBIIEHUS COCTOSHNA NPy
BKIIOYEHUN NUTaHUA

MEM:STAT:REC:SEL “test_A.sta” Il BOCCTAaHOBREHME (hanna npu BKIHOYEHUM

Il BoccTaHaBNMBaTL COCTOsIHME M3 harna test_A.sta npu Kaxgoi nepesarpyske No NUTaHUIO

Ha nocTtaensiembix ¢ 3aBofa npnbopax aBToMaTnyeckoe BOCCTaHOBMEHWE COCTOAHUSA
otkntoveHo (MEM:STAT:REC:AUTO OFF). Ecnu dyHKUMA aBTOMaTU4eCcKoro BoccTa-
HOBMEHUS OTKIIOYEHa, MPY BKINOYEHMN Npubopa ycTaHaBnNmnBaroTCs 3aBOACKNE
HacTpoviku (*RST).
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BblGop cOCTOSIHMS NPY BKIIOYEHUM NMUTAHUS C NMOMOLLbIO NepeaHel
naHenmu

System

[ -— Utility

| Store / 170 cal / Instr System | Battery B
IlFlet:aII Config lAutnCaI 1 Setup 1 Setup lOptlnn

B

3!

Help

0

R —

Store Recall Delete i Power On Set to
| State State State | JFactory | Defaults
I

I
Last || User Def | [Factory
|

hd

User-defined power-on state file:
Internal™

Store Recall Delete | Power On | User Def| | Set to
| State ‘ State H State HlUserDeﬂ File H !Defaults‘

Bbl MOXxeTe BbIOpaTh Ha nepegHer NaHenu coCcTosiHMe, BOCCTaHaBNMBaeMoe Nnpu BKIHO-
YEHUN NUTaHUS, KakK NoKasaHO HUXe:

1 W3 meHo Store/Recall (CoxpaHeHMe n BoccTaHOBIEHUE) BbibepnTe AeCTBUE
User Def (Monb3oBaTenbckne HaCTPOMKU) C MOMOLLIbIO NMPOrPaMMHON KHOMKWN
Power On (BkntoyeHue nutaHus).

2 Haxmute User Def File (Monb3oBaTtenbckun chamn), 4tobbl OTKPbITE hainosyto
cuctemy. Beibepute nanky n dainn, ns KOTopbiX Bbl XOTUTE BOCCTaHaBNMBATL COCTOS-
HVe Npu BKIOYEHUM NuTaHus. Kak Bbl NOMHWUTE, HyMepoBaHHbIE pacnonoxeHns 0—4
npegcrTasneHbl Ha gucke annamu (Hanpumep, STATE_3.sta). [Ina coctosHun, coxpa-
HeHHbIX B Apyrux dpannax, NpocTo ykaxuTe Ms HyxxHoro danna 6e3 paclumpenus .sta.

Ecnu Bbl BbiGepeTe BapuaHT Last (MocneaHee) ana nporpammHoi kHorkn Power On
(BkntoyeHune nutaHus), npubop OyaeT BoccTaHaBNMBaTb COCTOAHUE, HACTPOEHHOE
Ha MOMEHT NOCMeaHEro BbIKMIOYEHNS NuTaHus (pacnonoxeHune coctosHus 0). Ecnn
BblOpaH BapuaHT Factory (3aBoackoe), yactotomep Oyaer 3arpyxaTb Npu BKIIOYEHWUN
3aBOACKNE HaCTPOWKW.
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YnpasneHue nankamu n doannamm

Mankamun, barinammn gaHHbIX U hannamm COCTOSHUI, CO3A4aHHbIMU BO BHYTPEHHEN
dnew-namati n (unu) Ha USB-HakonuTene, MOXHO ynpaensaTh (yaandTb, KonuposaThb,
nepemeLlaTtb Unu BKNOYAaTb B CMWUCKN) Yepes NepPEeaHIo NaHernb Um ¢ NOMOLLbIO A0MNon-
HUTenbHbIX KoMaHA B nogcmuctemax MMEMory u MEMory.

YpnaneHue nanok
Manku yganstoTca cneayoLwlen KoMaHaom:
MMEMory:RDIRectory “<nanka>”

YT06bl yoanuTb nanky Yyepes uHTepdpeic BBoaa-BbIBOAA, 3Ta Narka JormkHa ObiTb
nycTon (He cogepxatb (harnoB unu NoAgnanok). Bel He MoXeTe yaanuTb nanky, HasHa-
yeHHyto Tekywen (MMEMory:CDIRectory). Yepes nepeaHIOK naHesb HENyCcTbie Nanku

M TEKYLLYIO Nanky ygansatb MOXHO, MOATBEPAMB COOTBETCTBYOLLEE NpeaynpexaeHne
CUCTEMBI.

MpuMep yoaneHus nanku

Crnepytowmii Npumep KoMaHz yaanseTt nycTyto nognarky, a 3aTem ee poauTenbCKyHo
AVPEKTOPUIO.

llco3panue nanok ‘dut_2’ n ‘data2’ Ha USB-Hakonutene

MMEM:MDIR “USB:\dut_2”

MMEM:MDIR “USB:\dut_2\data2”

Ilynanenve nognanku ‘data2’, a 3satem pogutenbckon gupektopum ‘dut_2’
MMEM:RDIR “USB:\dut2\data2”

MMEM:RDIR “USB:\dut_2"

YnaneHve dannos

dannbl 4aHHbIX U COCTOSIHUIA, pa3MeLLeHHble Ha BHYTPeHHeNn doneL-naMaTi Unv Ha BHeLL-
Hem USB-HakonuTene (PucyHok 7-2), MOXHO yAanuTb C MOMOLLbIO CrieaytoLLen KomaHabl:

MMEMory:DELete <“chaiin”>

dann 3geck ykasbiBaeTcsa B hopmaTte “[auck:nyTb]<ums_gaiina>". 34ecb ANck MOXET UMETb
3HayeHue INT (BHyTpeHHAs dnew-namaTb) unm USB (BHeLHee yCTPOMCTBO nNamsaTy).
Ecnn ygansembin danin pacnonoxeH He B TeKyLLENn nanke, Hy>HO yka3aTb abCOnNtoTHbIN
nyTb K HEMY, Ha4YMHas OT KOpHeBON nanku. Mims dpanna obsasatensHO 4OMKHO coaepxaTb
pacwuperue. Mpumep:

I ynanenue ¢haiina ganHbix datal.csv u3 nanku folder dut_1 Ha USB-Hakonutene
MMEM:DEL “USB:\dut_1\data1.csv”
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®dainbl COCTOSAHUN, COXPaHEHHbIE B pacnonoxeHuax 0—4, MoXHO yaanutb ¢ MOMo-
b0 CnefyoLwWwmnx KOMaHa;:

MEMory:STATe:DELete {0]1]2|3|4}
MEMory:STATe:DELete:ALL

Il ynaneHue cogepX1MMoro pacnonoxeHus COCTOAHUA 2
MEM:STAT:DEL 2

Il ynanenue coaepXumMoro Bcex HyMepoBaHHbIX pacnonoxeHui
MEM:STAT:DEL:ALL

YpaneHue nanok n ¢oannos Yepes nepeaHown NaHernb

System

Le

Store / 1/0 cal / Instr | System | Battery 4—6-. Sty
lRecaII lCnnflg lAutoCaI 1 Setup i Setup \LOptlnn

NISPOM

4]

Help

0

User Date / ,| Manage
lSettings I Time |l Files

l_____“l
|
|

Action: Co Perform
: | [Gopy ! Browse Path Copy
| Delete || Folder Capture Copy Rename

el 1
Action: Perform
| Delete | Brewse I Delete
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YT06bI yaanuTb nanku u davinel Yepes nepeaHio NaHenb, BbINOMHUTE creayoLme
OenNcTBus:

1 Haxmute nporpammHyto kHorky Manage Files (YnpaBneHue cannamum), 3atem
Action (Oencteua) n Buibepute Delete (YaanuTtb). (CHayana Heobxoanmo BbIbpaThb
dencreme.)

2 HaxmuTe nporpammHyto kHorky Browse (MpocMoTp), 3aTem ¢ NOMOLLbI0 NOBOPOT-
HOro perynsatopa BblgenuTe nanky unu dgain un Haxvnte Select (BbiGpaThb).
MosTopHO HaxxmuTe Browse (MpocmoTp) AN oTOBpaxeHUss COAePXXMMOTo Manku,
4YTOGbI BbIOpaTh (hannbl Un nNanku B HEM.

3 Korga nmsa cpanna unm nanku otobpasutca B okHe Path: (MyTb) unu File: (®awn),
Haxxmute Perform Delete (MoaTBepauTb yaaneHue).

YpaneHune ¢annoB COCTOSAHMUS

System

r | ity
|
|

B

Store / 1/0 Cal / Instr System | Battery
l Recall {LCnnfig lAutnCaI l Setup l Setup l Option

a

Help

0

F———
Store Recall | Delete | Power On Set to
| State State || State [Factory Defaults

Takxe Bbl MOXeTe yoanuTb dannbl COCTOSHUS.

1 Haxmute nporpammHyto kHonky Store/Recall (CoxpaHeHue u BoccTaHOBNEHME),
4TOObI OTOOPA3UTh MEHIO COCTOSTHUNA.

2 Haxwmute Delete State (Yaanutb coctosiHue), YToObl OTKPbITb OKHO MPOCMOTPa
charinoBow cuctembl. 3aech Bbl yBUAUTE BCe dhainbl COCTOSHUI (C paclunMpeHnem
.sta), pacnonoxeHHble B KOPHe AncKa 1 (Mnun) B nognankax. Beigenute Hy>xHbIn dann
C NOMOLLIbIO MOBOPOTHOrO perynsaropa.

3 HaxmuTe Select (BbibpaTthb), 4ToObl yaanutb aToT dann. ObpaTtute BHUMMaHue,
YTO 3TO AecTBMUe yaansieT dann HemeaneHHo.
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KonupoBaHue n nepemelleHne gannos

System

B

Store / 170 Cal / Instr System |Battt’.r)|r 4— || Ukiliby ]
Recall Config AutoCal Setup | Setup Option g
i1 I i1 ! it 4
—_— | Help '
= —— ¥ 9
User Date / Manage
i i | i \ NISPOM
lSettlngs IS Time | 1 Files |

r
Action: Copy Perform
: 1 [Copy | Browse Path Copy

Action: Copy file or folder

Path:
File: |

Copy Path: [y I

Perform
Browse Copy

Bbl MOXeTe KonmpoBaTb Unn nepemMeLatb dannbl B npegenax ogHoro gucka unm Mexny
ANCKamMu.

MMEMory:COPY <“gpaiin1”>, <“chaitn2”>
MMEMory:MOVE <“daitn1”>, <“chaitn2”>

31K KOMaHAOb! KOMVPYIOT 1 NepemeLatoT gaiini (MCTOYHKK) B aitn2 (HasHadyeHue). Gann
30ecb ykasbiBaeTcs B hopmare “[avek:nyTe]<ums_caina>”. 3aech Anck MOXET UMETb 3HaYeHVe
INT (BHYTpeHHsS cbneww-namaTb) unm USB (BHeLHee ycTporicTBo namsatu). Ecnn konvpye-
MbIN MK NepemMeLLaemslin daiin pacnonoxeH He B TekyLuen nanke (MMEMory:CDIRectory),
HY>XHO YKas3aTb abCOMIOTHBIN MyTb MCTOMHMKA U HA3HaYeHUs, Ha4YMHas OT KOPHEBOW Nanku.
NmeHa dharinos 06a3aTenbHO A0MKHBI cogepXaTb paclumpeHme.
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Manka, YKa3aHHada ond HasHadeHuna B KoMaHae KonnpoBaHUAa Unm nepemMeLlleHnd,
[OOIMKHa CcyllecTBOBaTb HA MOMEHT €€ BbIMNOJNTHEHNUA. Mankn He co3gatoTcs aBToMaTnye-
CKM1 NMpU KonnpoBaHUK nnn nepemMmeLleHnn.

Cnegaytowme npuMepbl AEMOHCTPUPYIOT pasHble PacronoXeHUsi, B KOTOPbIE MOXHO CKO-
nuposaTb awrnbl:

IIxonuposaHnue chaiina n3 BHyTpeHHen cnew-namati unu BHewwHero USB-Hakonutens
MMEM:COPY "INT:\dut_1\state1.sta" , "USB:\"

IInepemelLenue thaina us BHyTpeHHew rew-namaTi unu BHewHero USB-HakonuTtens
MMEM:MOVE "INT:\dut_1\state1.sta" , "USB:\"

IlxonupoBanue chaiina n3 nanku Bo BHYTPEHHEN NaMATU B CYLLECTBYIOLLYIO Nanky Ha
USB-ycTpoiicTee
MMEM:COPY "INT:\dut_1\state1.sta" , "USB:\duts"

IIxonupoBaHnue chaiina n3 nanku B ApYryro CyLeCcTBYOLLYHO NanKy ¢ HOBbIM UMeHeM dhaiina
MMEM:COPY "INT:\dut_1\state1.sta" , "USB:\duts\s1.sta"

IInepenmeHoBaHue chaiina state1.sta B state2.sta
MMEM:MOVE "INT:\dut_1\state1.sta" , "INT:\dut_1\state2.sta"

KonupoBaHue nanok v pannos vyepes nepeaHion naHenb

Beibpas gencteue Copy (KonupoBaTb), kak noka3aHo Ha NpeAbiayLlen cTpaHuue,
Bbl MOXETe CKONMpOoBaTb Nankv unu dannb:

1 HaxmwuTte nporpammHyio kHornky Browse (MpocmoTp), 3aTemM C NOMOLLbIO MOBOPOT-
HOro perynatopa Bbl4enuTe UCXOAHYI0 nanky nnu pann n Haxmute Select
(Bbibpatb). [NosTopHO HaxxmuTe Browse (MpocmoTp) ons otobpaxkeHnsa cogepxu-
MOrO narnku.

2 Haxwmute Copy Path (MyTb Ans konupoBaHUA) 1 BbIENUTE LENeBOV ANCK UMK
nanky, 3atem HaxmvuTe Select (BbibpaTb). Haxmute Perform Copy (BbinonHutsb
KonupoBaHue), 4Tobbl CKONMPOBaTb BbIOPaHHYO Nanky unu dain.

KaTtanormn nanok

Bbl MOXeTe nony4nTb Katanor Bcex noanarnok 1 hannos, Uy otaenbHbIe KaTtanoru
cannos AaHHbIX (.csv 1 .dat) nnn gainoB coctosiHum (.sta) ansa onpegeneHHoOM nanku,
ucronb3ys cregyowmne KoManabl.

Momumo cnncka carnoB 3TM KOMaHabl BO3BpaLlatoT obLLee KONMYeCTBO 3aHATOMN
namsiTu 1 cBo0oAHOM NamsaTh Ha Bbl6paHHOM Ancke.
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MMEMory:CATalog[:ALL]? [<“nanka”>]
MMEMory:CATalog:DATA? [<“nanka”>]
MMEMory:CATalog:STATe? [<“nanka”>]

MapameTp nanka yka3blBaeTcs B doopmaTe auck:nyTb. 34€Chb ANCK MOXET UMETb 3HaYeHne
INT (BHyTpeHHsAs dnew-namsaTe) unu USB (BHelLHee ycTponcTBo namsTw). MNapameTp
nyTb 3a4aeT abCoNOTHbIN UM OTHOCUTENbHBIN MYTb, HA4YMHasACL ¢ cumeona \. Ecnn
nanka He yka3saHa, Bo3BpallaeTtcs cogepxumoe Tekyilen nanku (MMEMory:CDIRectory) nnum
cofdepXXMMoe KOPHEBOWN Nanku gucka.

dopmaT Bo3BpaLLaeMbIX AAHHbIX:

<06LWuit 06beM 3aHATOI NamMATH>, <o6LMIH 06BeM CBOGOAHOI namaTh>, <“cnucok ¢ainnos”>
“cnucok ¢hannoB” coaepKMT CNUCOK 3HAaYeHWI B kaBblukax (““), coaepkalux cnegyiowue AaHHbIE:
“<umsa chaina>, <tun chaina>, <pasmep daina>"

Pa3smepbl dharinoB n o6bembl NnamsATh NpuBoasTcs B 6avitax. Huke npegcrasneHbl npu-
Mepbl pe3ynsTaTtoB, BO3BpallaeMblx OTAeNbHbIMK KoMaHaamu CATalog Ans nanok Ha
USB-HocuTene, KOTOpbI COAePXUT OOHY noananky, ain AaHHbIX .CSV, ain AaHHbIX
.dat n dpain coctosiHus.

MMEMory:CATalog[:ALL]?
253657088,519798784,"data1.csv,ASC,12500","state1.sta,STAT,860","data2.dat,BIN,1600","dut_a,FOL
D’oll

MMEMory:CATalog:DATA?
253657088,519798784,"data1.csv,ASC,12500","data2.dat,BIN,1600"

MMEMory:CATalog:STATe?
253657088,519798784,"state1.sta,STAT,860"
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B aTol rnaBe pacckasblBaeTcsl 0 permcTpe COCTOSIHWMI, KOTOPbIN UCNOMnb3yeTca Anst
oTcnexusaHus ycnosui pabotbl Yactotomepa 53210A.
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8 CocTtosiHne npubopa

4 I

Ouepege owmbok
PemcTp Hexausc TEEHHBIX peaynhmoa‘ 1
2
c EV EN
" —_— -
Meperpysa  —1 0 | [Ug— =l hy
2 F = T
3] 3 }— <8>
= By S G EN
] T = =
5 Yactota— 5 f— =32= SYSTernrERRor?
— — q Py
| [B— e o7 =
NoapesgeHue L7 ] |7 stesx | O >3 ) s
& —] LN -l 2 <16
Ountka oteyera | 9 | El guBREIFS o E <ae>
BpEMEHH —1{70 0 f—{ <T024> 5 o
CBoit 1] T =204 | yopep 88013 = 7
ég:ao(aero npeend fo- 72| | <o | » 128>
sepHern npegena | 13 13— <8132 1 MocnenoBaTensHe *SRE
TMepenonxekne — 14 14— <16384~ 7] onpoc*STB?  *SRE?
TIAMATI OTCUETA 15 15— Not Used
L. . TNaeHoe COCTORKME (ROS)
STATus:QUEStionable:COMDition? .
STATus: QUEStonable:EVENL? .
STATus: QUEStonable: ENABle
STATus:QUEStonable ENABIe?
PemcTp CTaHIAPTHEX C.Dﬁbmﬂ?‘ 4
PerMcTp CTaHLapTHLIX OnepaLni
EM Cc EV EN
OnEpaLMA BEINONHENa <= Kanubpoexa —{ 0 | (0] =
<2 Pabaora or Barapen — 1 | 11— <=
Cwwka 3anpoca <4= Hpmesecrist 3apAp Garapen — 2 | 2p— =<4
Owwbka yorpoicraa <8 ~OR’ El 3 =B
OUMGKa BINOMKEHMA =75= Vameparme — 4 | ol g Ml
OLwGKa KoMaH el <32> OmMoaHMe TOWTEDE —| 5 | |5 f— =32~
<Gd> i i L <hi>
Brmiouanne <128 7 7B =t28»
: ] e
'Eggo ByTperes onopHoe sHauetme — 9 | 9 <512=
e [Mpwdop 3adnokkposad — 110 10— <1024~
MamekeHne NoHturypaume — 11] _1_1_ — <2048=
Mopor nawATH oTcseToe. — 12 | 12 j—] <4096~
TnoGarnkHan olkika — 13| 13— <8192
MpusmesaHua: |14] 14— «156384>
C = PamicTp yonoswd 15 15 f—{ Not Used
EV = Peructp cofbimen
EN = BN:04ATE PETHETD STATus:OPERation: CONDition'?
Tieperp. = Meperpyaka STATus OPERation: EVENE?
Nepen. = Nepenonkexne STATus:OPERation:ENABIe
STATus:OPERation ENABla?

o /

PucyHok 8-1 Cuctema coctosiHuii 53210A
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CocTosiHme npubopa 8

Cuctema coctoaHum Keysight 53210A

B atoii rmaBe npeacTtaBneH 063op cuctemsl ctatycos 53210A. OnucaHus 6UToB 1 gonon-
HUTEnNbHasa MHOpMaLMS coaepxaTtcs B pasgenax o nogeucrteme STATUS U KoMaHaax
IEEE-488 B CnpaBo4yHom MHopmaumun ansi nporpaMmMmucToB. CnipaBoYHas nHdopmaums
HaXoQUTCst HAa KOMMAaKT-AMCKe CO CcnpaBoYHbIMK MaTepuanamm 53210A/53220A/53230A
(p/n 53220-13601).

lpynna permctpoB HEKAaYeCTBEHHbIX Pe3ynbTaToB

prnna perncTpoB HeKa4eCTBEHHbIX pe3yrnbraToB YaCTOTOMEpa OTClIEXMNBAET creayto-
ne ycnosma n cobbiTns B YyacTtoTomepe:

— neperpyska no BXOAHOMY HanpsiKeHUIo;

— TaiiM-ayT 06GopyaoBaHUs NpuU AN U3MepPeHUn YacToTbl;
—  KanuGpoBOYHbIE JaHHbIE;

— owwubka pa3BepTky;

— HapyLLEeHWe HWXHero npeaena;

— HapylwleHne BepxHero npenena;

neperpyska namsiTu OTCHETOB.

Pernctp ycnosum

Peructp yCJ'IOBVIVI B prnne pPerncTpoB HeKaA4Ye€CTBEHHbIX pe3yfbTaTOB OTCIIEXNBAET TEKY-
e ycnoBud, KOTopbie MOryT BIIMATbL Ha JOCTOBEPHOCTb N3MEPEHUIN YacToToMepa.
Perncrp ycrnosum MOXHO cyMTaTb C MOMOLLLIO CriefytoLlen KoMaHabl:

STATus:QUEStionable:CONDition?

CuutbiBaHME perncTpa He ygandaet OWTbI AaHHbIX U3 peectpa. butbl yaanawTcd, Korga
nepecraeTt AeNCTBOBaTb YCNoBUe.

Pernctp cobbituii

Pernctp coGbiTuil B [pynne perucTpoB HekayeCcTBEHHbIX PE3YNLTaToB OTCIEXUBAET
YCIOBWSI, KOTOPbIE MOTYT BIWSITb Ha JOCTOBEPHOCTbL U3MEPEHUIA YacTOTOMEPA.
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Pernctp cobbiTuin MOXHO cUMTaTb C MOMOLLBIO CreayLle KomaHabl:
STATus:QUEStionable[:EVENt]?

B otnnumne ot pernctpa cocTosiHWUN, BUTbI B perncTpe cobbITUi COXPaHATCA Aaxe
nocne TOro, Kak ycnosue npekpawiaeT gevcTesoBaTtb. [1py cyMTbIBaHUM pernctpa butsbl
OaHHbIX yaansoTCs.

Peructp paspelueHnui

Pervctp paspelueHuit ykasbiBaeT, kKakMe GUTbl 4aHHbIX U3 perncTpa coBbiTuiA GyayT yunThbi-
BaTbCS B OUTE COCTOSIHUSA, HA OCHOBAHMI KOTOPOIO CO3AaETCs 3anpoc Ha 0GCIyKMBaHWE.

BuUTbl OaHHbIX B perncTpe cobbITuin BKIOYATCA CreaytoLle KoMaHaom:

STATus:QUEStionable:ENABIe <pa3peLweHus>
STATus:QUEStionable:ENABIe? (dbopma 3anpoca)

—  paspelUeHus: AecCATUYHOE 3Ha4YeHe, COOTBETCTBYIOLLEE CYMME ABOUYHbLIX aapecoB
6uToB B perucTpe. Hanpumep, Tak MOXXHO BKIOYUTL GUT AaHHbIX, OTCIEXMBaOLLUNA
BO3MOXHble owmnbku passepTtku: STAT:QUES:ENAB 1024.

Mpynna perncTpoB CTaHOapTHbLIX onepauui

Mpynna perncTpoB cTaHAapTHLIX OnepaLuii YacToToMepa OTCrexuBaeT paboymne ycno-
BUsi YacToTomepa. Croaa BXoasT:

— npouecc KanMbpoBkuy;

— paboTa oT akKkyMynsTopa;

— COCTOSIHME 3apsaa akKkyMynsaTopa;

— npoLEeCcC N3MepeHuis;

— OXugaHue TpuUrrepa;

—  WCMosb30BaHWe BHYTPEHHEro ONopHOro reTepoamnHa;
— BnokvpoBKa 1 owmnbKM yaaneHHoro UHTepgenca;

— W3MEHeHWe HaCTpPOoEK;

— 3anoriHeHue NamsiTy OTCYETOB.

BY-yactotomep Keysight 53210A — PykOBOACTBO.MO 3KCHIyaTalum



CocTosiHme npubopa 8

Pernctp ycnosui

Pernctp ycnosuii B [pynne pernctpos CTaHOAPTHLIX Onepauuii OTCNEXMBaET TeKyLme
YCNoBUsi, UMEIOLLME OTHOLLIEHME K paboyeMy CcoCcTosiHMIO Npubopa. Pernctp ycnoeui
MOXHO CUMTaTb C MOMOLLbIO CrieaytoLLe KoMmaHab!:

STATus:OPERation:CONDition?

CuuntbiBaHME perncTpa He ygandet OUTbI AaHHbIX U3 peecTpa. Butbl yaanawTcd, Korga
nepecrtaet AencTBoBaTb ycnoBue.

Pernctp cobbitui

Peructp cobbitun B pynne perncTpoB CTaHOAPTHbIX onepauni Takke OTCNexmBaeTt
cocTosiHne npubopa. Pernctp cobbiTuin MOXHO cYMTaTb C MOMOLLBIO creaytoLlen
KOMaHnpl:

STATus:OPERation[:EVENt]?

B otnuume ot perncrpa coctosHMN, GUTLI B perncTpe CobbITUI COXPaHSITCA Aaxe
nocre TOro, Kak CocTosiHue 3aBepLuaetcsi. [py cunMTbIBaHUM perucTpa buTtbl JaHHbIX
yoanswTcs.

Peructp paspelueHui

Pernctp paspelueHunin Ans rpynnsl PerucTpoB CTaHAAPTHBLIX Onepauuin yKa3blBaeT, Kakme
OuUTbl AaHHBIX B pernctpe cobblTnin ByayT yumTbiBaThCA B OMTE COCTOSHMSA, HA OCHOBA-
HMM KOTOPOro CO3AaeTcs 3anpoc Ha obcnyxnBaHue.

BuTbl AaHHbIX B (ONepauyoHHOM) perucTpe cobbITUI BKITIOYAOTCS crieaytolein KoMaHaoi:

STATus:OPERation:ENABIe <pa3pewenus>
STATus:OPERation:ENABle? (chopma 3anpoca)

— paspelueHVs: OecATUYHOE 3Ha4YeHne, COOTBETCTBYHOLLEE CYMME JBOUYHBIX aapecoB
OuTOB B pernctpe. Hanpumep, Tak MOXHO BKITHOUMTb OUT AAHHbIX, OTCMEXUBAOLLMIA
HU3KWI (KpMTWUYHBIN) 3apsa akkymynatopa: STAT:OPER:ENAB 4.
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8 CoctosiHue npubopa

Pernctp ctaHgapTHbIX cOObITUI

PerncTtp ctaHaapTHbIX COBbITUI OTCNEXMBAET NporpaMMHbIe YCIOBUS, B TOM Yncne
criegyrowme:

— 3aBepLLeHVe onepauuu;
— owwmbkn 3anpoca;

— owmnbKn yCTPOWCTBA;

—  OWMKOKK BbINONMHEHUA;

—  OWNOKM BbINONHEHUSI KOMaHS;

— COCTOodAHMEe nogKnk4veHna NuTaHna.

CuunTbiBaHME perncTpa cTaHgapTHbIX COObITUIA
PeFVICTp CTaHOapTHbIX CObbITUIA MOXHO cyuTaTh C NMOMOLLbIO CJ'Ie,D,yFOLLI,eVI KOMaHAbl:
*ESR?

CuunTblBaHWE pernctpa He yaanseT 6UTbl AaHHbIX. BUTbI AaHHbIX yaanswTea npy
oTnpaBke komaHabl *CLS.

BknoyeHne perncTpa ctaHgapTHbIX cobbITui

Peructp paspelueHuii Ans ctaH4apTHbIX CODbITMI yKa3blBaeT, kakne GuTbl AaHHbIX U3 perv-
CTpa COCTOSAHUSI CTaHAAPTHBIX COObITUIM ByAyT yuMTbIBaTLCA B OUTE COCTOSAHMS, HA OCHOBA-
HWW KOTOPOTo CO34aeTcs 3anpoc Ha obcnyxuBaHue.

BuTbl AaHHbIX B pernctpe ctaHgapTHbIX cobbITU BKItOYAOTCA cnegytowen KomaHgomn:

*ESE <paspeweHus>
*ESE? (chopma 3anpoca)

—  paspelueHus: AeCATUYHOE 3HaYeHne, COOTBETCTBYIOLLEe CyMMe OBOVNYHbIX aapecoB
6uToB B pernctpe. Hanpmmep, Tak MOXHO BKMOYUTb BUT AaHHBLIX, OTCNEXMBAaIOLLNIA
oLwmnBKKN cMHTakcuca komaHa: *ESE 32.

*ESE? BO3BpaLLlaeT B3BELLUEHHYH CYMMY BCEX BKITHOYEHHbIX OUTOB.
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CocTosiHme npubopa 8

Pernctp 6anTtoB cocTosiHMSA

Pernctp 6antoB cCOCTOSHWSA COAEPXKUT BUTbI COCTOAHMSA Ans pynnbl permcTpoB Hekaye-
CTBEHHbIX pe3ynbraToB, [pynnbl pernctpa craHgapTHbIX onepauni, Peructpa craHgapT-
HbIX cObbITUN, o4epean owmnbok Yactotomepa un Bydepa BbiBoaa (PucyHok 8-1).

MaBHbIN 6UT cocTosiHnA RQS (6uT 6) nonyyaeT 3HaveHne 1, ecnv yCTaHOBIEH XOTA
Obl 04MH gpyron 6ut B pernctpe 6aiToB COCTOSHMS.

CunTbiBaHMe pernctpa 6anToB COCTOSAHUSA

PeFVICTp 0aNToOB COCTOSAAHUSA CYMTBLIBAETCSA O[J,HOIZ M3 cneayrowmnx KomaHa:
*STB?

SPOLL

O6e komaHAbl BO3BPALLAIOT AECATUYHYIO B3BELLEHHYO CYMMY BCEX YCTAHOBIEHHbIX
6uToB B perucTpe. PasHuua mexay KoMaHgamy cocTouT B TOM, YTo *STB? He ouniaeT
6uTt 6 (RQS). NocnepoBatenbHbIv onpoc (SPOLL) ounwaet 6ut 6.

Bce 61Tkl B peructpe 6anToB cOCTosiHNA (Kpome B1Ta 4) o4nLaoTcsl ¢ NOMOLLIbIO
KOMaHApl:

*CLS
BuT 4 ounwaetcs, Korga AaHHble cuuThiBatoTcs U3 Bydepa BbiBOAA.

PeFI/ICTp paspeLueHw?l On4a 3anpocoB Ha o6cny>|<MBaHme

Pernctp paspelueHuin ansa 3anpocos Ha o6cnyxmBaHne yKasblBaeT, kakme 6utbl cocTosi-
HWs (No rpynnamM CocTosiHni) OyayT NPMBOAUTL K OTNPaBKe Ha KOMMbIOTEP 3anpoca
Ha TexHu4eckoe obcnyxmBaHve.

BuTbl ykasbiBatoTCs cnegytowen KoMaHaom:

*SRE <pa3speLuieHus>
*SRE? (¢popma 3anpoca)

—  paspeLueHus: 4eCATUYHOE 3HaYeHne, COOTBETCTBYIOLLEE CYMME ABOUYHbIX afpeCOB
OuTOB B perncTpe. Hanpumep, Bkntountb 6UT, NpeacTaenaowmi Mpynny pernctpos
HEeKa4yeCTBEHHbIX Pe3ynbTaToB, MOXHO criegytoLlen komaHgon: *SRE 8.

[MmaBa 7 1 KOMNaKT-aMCK CO cnpaBoYHbIMK MaTepuanamu (p/n 53220-13601) cogepxar
npuUMepbl C UCrornb3oBaHMeM nogcuctemMbl STATUS.
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A CoobLeHuns 06 owmbkax 53210A

Ta6bnuua A-1

Koa

OnucaHne coobLeHuin 06 owwmnbkax 53210A

Coo0LeHue

OWwnbKM KomaHa

‘ Onucanue

-100 Command Error (Owmu6ka B komaHae)  ObLas owmbka CMHTaKcca — npouaoLLna olwmbka B KoMaHae.
101 Invalid character (HekoppekTHbIn B 3aronoske nnu napameTpe KOMaHgbl NPUCYTCTBYET HEKOp-
cumBon) PEKTHbI CUMBOS.
MonyyeHa Hepacno3HaHHas komanaa (¢ opdorpachmyeckoi owmnb-
-102 Syntax error (Owm6ka cuHTakcuca) . y P Aa (¢ opcporpacy
KOI) UNW OTCYTCTBYET pa3fenuTenb Mexay napaMeTpamu.
103 Invalid separator (HekoppekTHbIi Mony4eH HEKOPPEKTHbIN pa3aenuTens (OTNNYHBIA OT 3ansToM, Npo-
paspenuTenb) Oena v ToYk C 3ansiTon).
B onucaHun napameTpa ykasaH HEBEPHbIA TN AaHHbIX (Y1CHO,
-104 Data type error (Own6ka TMna gaHHbIX) pametpa y P A (
CUMBON, CTPOKA, BbIPaXEHNE).
108 Parameter not allowed (Hegonyctumbiii B 3aronoske komaHzsl nony4yeHo 6onblie napamMmeTpos, Yem
napamerp) 0Xuaanoch.
Missing parameter (OTcyTcTBYHOWMIA
-109 gp (Orcyrerayiow [ns komaHabl TpebyeTcs 6onblue napamMeTpoB.
napametp)
10 Command header error (Ownbka B 3aronoske komaHabl 06HapyxeHa olwmbka, Ho 0 Hewn HeT Bonee
3aronioBKa KOMaHzbl) noapoBHom nHopmaLmm.
"1 Header separator error (Owu6ka Mocne 3aronoBka kOMaHAb! YkasaH HEKOPPEKTHbIN pasaenuTens.
pasgenuTens B 3arofnoBkKe) O6bIYHO B KayeCTBe pasfenuTens AonyckaeTcs Tombko npoben.
Program mnemonic too long (Cnuwkom
-112 B 3aronoBke komaHabl cogepxutcs bonee 12 CUMBONOB.
ANVHHas MHEMOHWKa NporpaMMbi)
"3 Undefined header (HeonpegeneHHbIN 3aronoBok kOMaHIbl CUHTAKCUYECKM KOPPEKTEH, HO He onpeaeneH
3aronioBoK) ans aToro npubopa.
Header suffix out of range (Cyddpuke UncnoBoit cyd ke, BKMKOYEHHbI B 3ar0fIOBOK KOMaHLbI, He nona-
-114 3aronioBKa 3a npegenamu AoNyCTMMOro  [aeT B JOMyCTUMbIiA juanasoH (Hanpymep, ykasaHo Yucro 3 Tam,
Auana3oHa) roe fonyCTUMbI TONbKO 1 unu 2).
120 Numeric data error (Own6ka yncnoBbix OBHapyxeH HenPaBUMbHBIA 3IEMEHT YNCTOBbIX AaHHBIX, HO O HEM
[aHHbIX) HeT 6onee nogpobHoit HopmaLK.
121 Invalid character in number B npuBeaeHHOM uucne COAEPXMTCS CUMBOM, OTIMYHBINA OT LndipbI,
(HemonycTtumblit cumBon B uucne) TOYKM M 3anSTOM.
Exponent too large (Cnuwkom 6onbLuoin
-123 P ge MokasaTenb cTeneHn nmeet 3HauveHne Honee 32 000.
nokasarvenb CTeneHu)
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CoobLueHuns 06 owmbkax 53210A A

Ta6bnuua A-1 OnucaHune coobuieHnii 06 owmnbkax 53210A

Kop CooOLeHue OnucaHue

124 Too many digits (Cnuwkom MHoro B maHTmMCCe uncna (nonoxuTensHon ApobHOM YacTh uucna) copep-
umndp) xutes 6onee 255 yudp.

128 Numeric data not allowed B 3aronoske unu napameTpe KOMaHAbl yka3aHbl YACMOBbIE AaH-

(He.qonycTMMble Yyucnosble AaHHbIe) Hbl€, HE4OMNYCTUMbIE B 3TOM KOHTEKCTE.

B cydhdhmkce UMCnoBoro napameTpa (B evHULAX M3MepeHusl) obHa-

130 Suffix error (Owwka cycpuica) PY)eHa oLumMbKa, HO 0 Heli HeT Gonee NopPOGHON MHGOPMALIM.

HenpasunbHo ykasaH cyddukc napameTpa

-131 Invalid suffix (H "
nvalid suffix (HekoppexTHeIi cycpdpiic) (Hanpumep, 10 MZ BmecTo 10 MHZ).

Suffix too long (Cnuwkom ANUHHBIA

-134 B cycbukce copepxutcs bonee 12 cumsonos.

cyddukc)

138 Suffix not allowed (Hegonyctumbin Cydbehuke ykasaH nocre YMCroBoro napameTpa, Ans KoToporo oH
cyddukc) He NofAepXnBaeTCs.

140 Character data error (Owm6ka B 3aronoBke komaHzbl unu napameTpe obHapyxeHa owmbka cum-
CUMBOJbHbIX AaHHbIX) BOJTa, HO O Heil HeT Boree NoAPo6HOI MHdopMALWK.

141 Invalid character data (HexoppektHbie  [lomnyyeH HEKOPPEKTHbI CUMBOI UMW OAMH W3 MOMYYEHHbIX CUMBO-
CUMBONbHbIE AaHHbIE) 110B HE[OMYCT/M B 3aronioBke 3TON KOMaHzb!.
Character data too long (Cnuwkom

-144 CuMBOnbHble JaHHble coaepxat onee 12 cMMBONOB.

ANVHHbIE CUMBONbHbIE JaHHbIE)

148 Character data not allowed KoppeKTHbI cMBON yka3aH B TakoM KOHTEKCTa, rae Tpebytotcs
(HeponyctuMble cMMBONBbHbIE AaHHbIE) AaHHbIE APYroro Tuna (HanpyuMep, YMCIOBbIE UMK NOTUYECKME).

150 String data error (Ownbka cTpokoBbIX B npegocTaBneHHom cTpoke obHapyxeHa owmbka, HO 0 Hel HeT
[aHHbIX) Bonee noapo6HOM MHGopMaLK.

151 Invalid string data (HekoppekTHble TpebyeMbiit CTPOKOBLIM NapamMeTp NOSy4eH B HEKOPPEKTHOM
CTPOKOBbIE AaHHbIE) thopmare.

158 String data not allowed (Hegonyctumble  KoppekTHasi cTpoka ykasaHa B TakoM KOHTEKCTa, rae Tpebytotes
CTPOKOBbIE AaHHbIE) AaHHbIe Jpyroro Tuna (Hanpumep, YACMOBbIE UK NOTUYECKME).

160 Block data error (Own6ka 6noyHbIX B npegocraBneHHbIx B604HbIX AaHHbIX 06HapyxeHa owmbka,
[aHHbIX) HO 0 Heil HeT 6onee noapobHoi MHopmaLuy.

161 Invalid blcok data (HekoppekTHbie KonuuecTeo 6aiT B 6roke AaHHbIX UKCMPOBAHHOM ANUHBI
6noyHble AaHHbIE) He COOTBETCTBYET pa3mepy, ykasaHHOMY B 3aronoske 6roka.
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A CoobLeHuns 06 owmbkax 53210A

Ta6bnuua A-1

Kon

-168

-170

-171

-178

Onuncanne coobuieHnin o6 owmndkax 53210A

CooOLeHue

‘ Onucanue

Block data not allowed (Hegonyctumble  OnemeHT 6noYHbIX AaHHBIX MOMyYEH B TAKOM KOHTEKCTE,

OnoyHble AaHHbIe)
Expression error (Owu6ka BbipaxeHus)

Invalid expression (HekoppekTHoe
BbIpaxeHue)

Expression data not allowed
(HeponycTumbie AaHHbIE BbIpaXeHUs)

OLWNOKK BbINONMHEHUSA

Command Protected (3awmweHHas

rfie 370 HeAONYCTUMO 15 3Toro npubopa.

B npenocTaBneHHoOM BbipaxeHnu napameTpa 0bHapyxeHa oLnbka,
HO 0 Hell HeT 6onee noapoBbHoN MHopMaLUX.

YKasaHo HenpaBurbHOe BbIpaxXeHIe NS pacyeTa 3HaueHus
napamertpa.

BbipaeHue nomy4eHo B TaKOM KOHTEKCTE, Fae 3TO HefomnyCTMMO
ans aToro npubopa.

HeBO3MOXHO BbIMOMHUTL KOMaHZy unu 3anpoc, 3aluileHHblie

-203
KomaHpa) napornem, NOCKObKY 3TOT TN KOMaHA OTKITIOYEH.
. CurHan INITiate:IMMediate nomy4eH B npoLecce MHULMan13aLum
213 INIT ignored (UrHopupyetcs INIT) y pou . .
yacToTomepa.
KoHkpeTHas npuymnHa KOHIMKTa 1 Mepbl MO €€ YCTPaHEHMIo OnK-
221 Settings conflict (KoHdnmkT HacTpoek)  CbiBalOTCS B AOMONHUTENBHOM COOBLLEHNM, KOTOPOE YKa3blBaeTCs
nocne coobLueHnst «KoHDIMKT HacTpoek».
299 Data out of range ([laHHble 3a Mory4eHHOe 3HayeHne napameTpa He COOTBETCTBYET ANanasoHy
npepenamu AONYCTUMOrO AnanasoHa)  AONYCTUMbIX 3HAYEHUA Ans 3TOM KOMaHbI.
MonyyeH gonycTuMbI napameTp (610K, ANEMEHT UK CTPoKa),
Too much data (Cnuwkom mHoro yHeH nony P Pl " poka)
223 HaHHBIX) KOTOPbIN HEBO3MOXHO MCMONb30BaTh 13-3a [JeNCTBYIOLLMX OrpaHm-
YeHWUn NamsTi.
224 llegal Parameter Value (Hegonyctumoe  Osxmpaetcs 3HaueHne, TOYHO COOTBETCTBYIOLLEE HEKOTOPOMY 3rie-
3HayeHue napametpa) MEHTY W3 Crncka [OoMyCTUMBIX.
Out of memory: measurement data BHyTpeHHue Gycepbl nepenonHeHbl AaHHbIMM, MOCKOSbKY OHM
295 overrun (Hegoctato4Ho namsTy: noctynatot BbicTpee, Yem obpabaTbiBaioTcs. UTobbI yCTpaHUTL
nepe3anncbIBaloTCA faHHbIe TaKyto OLwmbKy, CneayeT CHU3UTb CKOPOCTb (UKCaLMM OTCHETOB
M3MepeHun) (nepwog cTpobupoBaHus).
230 Data corrupt or stale (QaHHble O6bI4HO BO3HWKAET NpU NOMbITKE NONYYUTL AaHHbIE CPa3y nocre
NoBpeXAeHbI UNK ycTapenu) nepe3arpy3ku U M3MeHeHUs KOHUrypaLmm yacTotomepa.
OcHoBHas YacTb annapaTHbIX OLNGOK OTCIEXVBAETCS MPU BKITHO-
YeHnm nuTaHns. Ecnn oHa BO3HMKaeT BriepBbIe, NepesarpyaunTe
-240 Hardware error (AnnapatHas owwuoka) P pesarpy
npubop. Ecnm ownbka coxpaHnTcs, obpatutech B KOMNaHMO
Keysight.
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CoobLueHuns 06 owmbkax 53210A A

Ta6bnuua A-1 OnucaHune coobuieHnii 06 owmnbkax 53210A

Kop CooOLeHue OnucaHue

Hardware missing (O6opyaoBate [ns pabotbl BbIGpaHHON yHKLWKM TpebyeTcs Hanuymre onLuoHarnb-

241 HOro kaHana 2. Ha aTom npubope OH OTCYTCTBYET Unu Henpa-
OTCYTCTBYET)
BMITbHO YCTAHOBMEH.
Mpou3oLuna owwmbka Npu CYUTLIBAHUM UMK 3anncy daiina, pasme-
Mass storage error; file read/write error  LWeHHOTO BO BHYTPEHHE (hreLL-NamMsTh UMK Ha BHELIHEM
-250 (Owwnbka maccoBoro xpaHeHus; owndka USB-HakonuTene. Bo3MOXHO, NpeBbILLEH AOMYCTUMBINA pasMep
CYUTBbIBaHMA UNnK 3anucy caiina) baitna, unu USB-HakonuTenb bbin oTKMOYeH [0 3aBepLueHns dail-
110BOVI onepaLuy.
259 Missing Media (PacnonoxeHue Bo Bpemsi thaiinoBoil onepaLiym He 0BHAPYXEH HYXHbIA AUCK (BHY-
OTCYTCTBYET) TpeHHss dneww-namsatb unn USB-HakonuTens).

Bo BHyTpeHHeit chnelu-namsT unn Ha BHelwHem USB-Hakonutene
-254 Media full (PacnonoxeHue 3anonHeHO0)  HET JOCTATOYHOrO CBOOOAHOrO MPOCTPAHCTBA AJ1s CO3AaHMNS HOBOM
nanku unu daina (Mnu ans gpyron (aitnosoi onepaum).

File or folder name not found (Uma B cucteme He cywiectayeT ums aiina unn nanku, ykasaHHoe

-256 ,
¢haiina unm nanku He oGHapyxeHo) B kOMaHze.

File name error: invalid character
-257 in name (Own6bka umenu canna:
He[onyCTUMbI CUMBON B UMEHM)

Vims nankv unu cbanna cogepkuT HegonyCTUMBIA CUMBON
(\/:*72%<>)).

File name error; path too long (Owuo6ka
-257 MMeHu chaina; CNULWKOM ANWHHbLIA O6Las anuHa merm aiina ¢ nankoi npesbiwaeT 239 cMMBOIOB.
nyTb)

File name error; not a folder name
-257 (Ownbka umenu canna; ums
He NPUHAANEXUT nanke)

Mms nankw, ykasaHHoe [1s onepawymm ¢ namMsTblo, SBASeTCs uMe-
HeM CyLLEeCTBYHoLLEero daina.

File name error; path is a folder name
-257 (Ownbka umenn anna; nyTb ABNAETCA
MMEHeM nanku)

Wms daitna, ykasaHHOe Ans onepalyuu ¢ namsTbio, SBNAeTCs MMe-
HeM CyLLEeCTBYIOLLE nankKu.

File name error; file or folder already
-257 exists (Owunbka nmeHu chaitna; caiin
UNK nanka yxe cylecTBYyIoT)

WM, ykazaHHOE Npu co3aaHnmi nankv unu daiina, yxe cyLiecTsyet
BO BHYTPEHHEN (hriel-namsTv unm Ha BHelwHem USB-HakonuTene.

File name error; relative path not
-257 allowed (Owwubka umenm panna;
OTHOCUTENbHbIW NYTb HE fONYyCKaeTcs)

KoHBeHUus «..» ans 0603HauYeHUs poanNTENbCKOM Nanku
He NofaepX1BaeTCs.
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A CoobLeHuns 06 owmbkax 53210A

Ta6bnuua A-1 Onuncanne coobueHnin o6 owmndkax 53210A

Kon CooOLeHue

File name error; folder is default folder
-257 (Owwnbka umenn haina; nanka
ABNAETCA NaNKon nNo yMon4yaHuio)

File name error; path name missing
-257 (Owmbka umenu anna; oTcyTcTBYET
UMSA NyTH)

File name error; drive name missing or
not recognized (Ownbka umenn aina;
MMSA JuUcka OTCYTCTBYeT Mnu

He pacno3HaHo)

-257

File name error; access denied (Owunbka

-257 o
UMeHU haitna; AoCTyn 3anpelleH)

File name error; file too large (Own6ka
-257 MMeHu (haina; crnmwKom 6onbLLIOH

chaitn)

File name error; folder not empty
-257 (Owmbka umenn chaina; nanka
He nycTa)

File name error; unknown file extension
-257 (Owwnbka umeHn thanna; HenssecTHoe
paciumpenue caiina)

Owwnbku, oTHOCALLMECH K KOHKPETHbIM yCTpOﬁCTBaM

System Error; internal software error
-310 (CuctemHas ownbka; owmbka
BHyTpeHHero 10)

System Error; failed to erase calibration
data in PIC EEProm (CuctemHas
OWKOKa; He yAanochb yaanuTb JaHHble
kanu6posku u3 PIC EEProm)

-310

‘ Onucanue

Bbl He MOXeTe yaanuTb nanky, HasHaYeHHy'o TekyLlen
(MMEMory:CDIRectory).

[ns onepauuy ¢ nanko unu ainom He ykasaHo 4ONyCTUMOro
VIMEHN NyTH.

He yka3aHO uMs gucka 1nu ykasaH HeBEPHBbIN NyTb. [lonyCTMbIMM
“MeHamu aucka cuntaiotcs INT (BHYTpeHHss dorelu-namsTh)
unu USB (BHeLLHee YCTPOICTBO NamsTh).

3anpoLLeHHas onepauys ¢ Nankoi Unu aitnom He MOXeT ObiTb
BbINONTHEHA AN 3aLLMLLEHHOTO UMK CUCTEMHOTO (haiina.

dainn, 3arpyxaemblin Ha YacToTomep, umeet pasmep bonee 1 Ib.

Yrobbl yaanuTb nanky Yepes yaaneHHbIi nHTepdeic BRoaa-BbIBOAA,
a9Ta nanka AommkHa b6bITb MycToiA, TO €CTb He coaepkaTh hanrno

unm nognanok. Henyctble nank MOYXHO ynanstb yepes nepeaHtoo
MaHenb.

B 3aBrcUMOCTM OT TWNa onepaLum ¢ NaMATbio NOALEPXMBAOTCA
pa3Hble TUMbI hannos, 0BbI4HO 3TO hainbl .csv, .dat, .sta u .prf.

Mpw BKITHOYEHUN NUTaHWS NpOrpaMma NPOLUMBKMA HE MOXET Nony-
YWTb W3 MOCTOSHHOW NaMATU MHGOPMALMIO, HEOBXOAMMYIO ANs
VHULmanusauum. Mepesarpysute npubop no nutaHuto. CeskuTeCh
¢ Keysight, ecn1 npobnema coxpaHuTcs.

Ecnu cuctemHas owwmbka cBsi3aHa C yAaneHneM, CHnTbIBaHNEM
WK 3annCbio AaHHbIX kannbpoBKY, B NEPBYI0 04epeb NPoBepbTE
Hannune nocrneaHer Bepcum npoLumek. MHdopmavmio 06 06Hos-
NEHNM NPOLLMBKI MOXHO HaiTh Ha Bknagke « Technical Support»
(TexHuyeckas nogaepxka) Ha caite www.keysight.com/find/
53210A. Ecnu owmb0o4HOE COCTOsIHUE COXpaHUTCs, 0bpaTuTech

B komnaHuio Keysight.
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CoobLueHuns 06 owmbkax 53210A A

Ta6bnuua A-1 OnucaHune coobuieHnii 06 owmnbkax 53210A

Kop CooOLeHue OnucaHue

Ecnu cuctemHas owwmbka cea3aHa C yaaneHueM, CHuTbiBaHNeM
VNN 3aMWCb0 CUCTEMHBIX AaHHbIX, B MEPBYI0 04epesb NpoBepbTe
Hanu4mre nocneaHei Bepcuy npolumeky. MHdhopmaumio 06 06HOB-
NEHNM NPOLLMBKI MOXHO HailTh Ha BKrnaake « Technical Support»
(TexHuueckas noaaepxka) Ha caiite www.keysight.com/find/
53210A. Ecnm oLumboyHoe COCTOsIHUE COXPaHNTCS, 0bpaTtuTech

B komnanmio Keysight.

System Error; failed to erase system
information in PIC EEProm (CuctemHan
owubKa; He yaanoch yaanutb
CUCTEMHbIe AaHHble U3 PIC EEProm)

-310

Owmbku, ca3aHHble ¢ 12C, yalle Bcero BO3HWKAIOT Npu nepesa-
rpyske no nuTanmio. Ecn Bl BCTpeTUTE OLLIMGKY Takoro Tvna,
MOBTOPHO nepesarpyaute npubop. Ecnn owmbka coxpaHuTes, CBsi-
xuTech ¢ Keysight 1 coobiumute nonHoe cooblueHne 06 owmbke.

System Error; 12C Comms Failure
-310 (CucremHas owmbka; cboit
KOMMyHukauuu 12C)

Calibration memory lost; memory
corruption detected (MoTteps namsaTyn Mprbop He MOXET NOMYYUTb HYXHbIE AaHHbIE KanMBpPOBKM

-313 .
KanmbpoBku; 06HapYXeHO 113 NOCTOSIHHOW MaMATW. BbIMoNHMTE NOBTOPHYHO KanuBpoBKy.
noBpexaeHne JaHHbIX)
Calibration memory lost; due to
313 firmware revision change (Moteps KannbpoBouHble gaHHble npubopa yaaneHs! B npolecce 06HoBMe-
namsTh KanubpoBKW; U3MEHNNach Hus npowunekm. TpebyeTcs noBTOpHas kanubposka npubopa.
BepCHsA NPOLIMBKH)
Save/recall memory lost; memory
314 corruption detected (MoTeps namsaTu MoTepsiHbl JaHHbIEe 0 COCTOSHUM NPKUBOPa, COXPaHEHHBIE KOMAHAOM
COXPaHeHMs U BOCCTAHOBMEHMS; *SAV? B nocTosiHHOM NamsATy (cpnetu-namsTv) npubopa.
o6HapykeHO noBpexaeHne AaHHbIX)
Savelrecall memory lost; due to
. L Mpu 06HOBNEHMM NPOLLMBKM NOTEPSHBI AAHHbBIE O COCTOSAHWM NpY-
firmware revision change (Moteps o "
-314 Bopa, coxpaHeHHble koMaHgom *SAV? B NOCTOSHHOM NaMsTyH
namATH COXpaHeHWs U BOCCTaHOBIIE-
(bneww-namsiTn) npubopa.
HUS; U3MEHMNAch BepCUs NPOLIMBKK)
Configuration memory lost; memory ;
- MoTepsiHbl AaHHbIE O NONb30BATENbCKNX HACTPOIKAX, TaKMX
corruption detected (MoTeps namsaTy .
-315 kak napameTpbl BBOAA/BbIBOAA, HACTPOIKM OMOPHOTO CUrHana,
KOHMrypauum; obHapyxeHo .
TanM-ayT M3MEPEHNs M T. M.
NoBpeXAeHNe AaHHbIX)
Configuration memory lost; due to
. . Mpu 06HOBNEHMM NPOLLMBKM NOTEPSHBI AaHHbIE O MONb30BaTENb-
firmware revision change (Moteps y y
-315 CKWX HACTpOMKaXx, Takux kak napameTpbl BBOAA/BbIBOAA, HACTPOMKN

namaTun Koudmrypauuu; U3MeHunacb

OMNOPHOrO CUTHana, TaiM-ayT U3MEepeHNs U T. M.
BepcHs NPOLIMBKM)
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A CoobLeHuns 06 owmbkax 53210A

Bonee nogpobHas MHhopmaLKs ykasaHa B npunaraemMom COoOLLEHIM.

3adhmkcmnpoBaHa oLumbKa, HO ee He yaanoch COXpaHuTL U3-3a nepe-
MOMHEHNs NaMsTH onBok npubopa.

Yactotomep nomyymnn HOBYIO KOMaHAy A0 TOro, Kak 3akoHunn obpa-
00TKy NpeAblayLLEero 3anpoca.

KomnbtoTep nbiTaeTcst Nofy4nTb OT YacToTOMEpa OTBET Ha 3anpoc,
KoMaHaa KoToporo nepefaHa He NONHOCTbO.

BxoaHble 1 (unn) BbIXxoaHble Gydepbl YacToToMepa NepenosHeHsb,
NPOLOMKeHUe paBoTbl HEBO3MOXKHO.

KomaHga 3anpoca nosiyyeHa B TOW e CTPOKe nocre Apyroro

Ta6bnuua A-1 Onuncanne coobLieHnin 06 owmndkax 53210A
Kon CooOLeHue ‘ Onucanue
330 Self-test failed (C6oi

CamMopAMarHocTuKu)
350 Error queue overflow (MepenonHeHue
oyepeau ownGoK)
Ownbku 3anpocoB
410 Query INTERRUPTED (3anpoc
npepBaH)
420 Query UNTERMINATED (3anpoc
He 3aBepLueH)
Query DEADLOCKED (3anpoc
-430
3a0nokupoBaH)
Query UNTERMINATED after indefinite
-440 response (3anpoc HE 3ABEPLLEH

nocrne HeonpeAeNeHHOro OTKNMKa)

Owwnbkm npudopa

3anpoca (Hanpumep, *IDN?), koTopbIii NpegycMaTpuBaeT OTBET
HEOrpaHNYEHHO ANHbI.

+100 Network Error (Owu6ka ceTn) Mpou3oLuna owwmbka B ceTv unm cboit ceTeBoro 060pya0BaHNS.
BbinonHuTe camogmarHocTuky npubopa, Ytobbl NpoBepUTL Hamnu-
+110 LXI mDNS Error (0um6|(a LXI mDNS) Yne HeucnpaBHOro 060py}:lOBaHVIFI. .ECJ'IVI 6yneT 06Hapy>KeHa Takad
HencnpaBHOCTb, CBXUTECH C Keysight.
Not able to execute while instrument is
+263 measuring (HeBO3MOXHO BbINONHUTL B MOMEHT nomnyyenms komaHab! npubop BbIMOMHSET U3MEPEHMS.
B npoLiecce U3MepeHui)
Not able to recall state: it is empty
B pacnonoxenuu coctosHus (0—4), koTopoe ykasaHo B koMaHae
+291 (HeBO3MOXHO BOCCTaHOBUTb N
RCL, oTcyTCTBYIOT J@HHbIE.
COCTOSIHME: NYCTO)
+292 State file size error (Ownbka pasmepa  BbinonHseTcsa nonbiTka npounTaTh CANLLKOM 60MbLUION (aiin
¢aiina cocTosHus) cocTosHus (.sta).
+293 State file corrupt (®aiin coctosiHuaA Yka3aHHblil chaiin cocTosHus (.sta) He copepxUT MHopMaLK
NoBpeXAeH) 0 cOCTOsHUM Npubopa B NoAAepXMBaeMoM dopmare.
+294 Preference file size error (Own6ka BbInonHseTcs nonbiTka NpouMTaTh CIMLWIKOM 60MbLLION (haiin
pa3mepa chaina HacTpoek) HacTpoex (.prf).
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CoobLueHuns 06 owmbkax 53210A A

Ta6bnuua A-1 OnucaHne coobuieHnii 06 owmnbkax 53210A

Kop CooOLeHue OnucaHue

Preference file corrupt (®ainn HacTpoek  Yka3aHHbIl chaitn HacTpoex (.prf) He COAEPXUT MHAOPMALK

+2
% NoBpexXaeH) 0 COCTOsHWM Npubopa B nogaepx1BaemMom opmare.

B kaHane NPUCYTCTBYET CUrHaN C NUKOBbIM HaNpsiKeHUeM Gonee

+
Input termination protection relay 10 B. mnenaHc Bxoaa aBToMaTuyecky yBenuyeH ao 1 MOm.

+301 Yro6bl OTKNMIOUNTL pene 3aLnTbl, He0BX0aNMO 0cnabuTb BXOAHOM
opened (OTKpbITO pene 3aluTLI BXOAA)
curHan go 6e30nacHoro COCTOSIHWS M HaXaTb MUTaIoLLYI0 KNaBuLLy
kaHana (unv otnpasuTb komaHay INPut:PROTection:CLEar).
Cannot reset input protection; high
voltage present (HeBo3MoxHo BbinonHsieTcs NonbITka OTKIOYEHNS! pesie (C NOMOLLbHO KaBuLLIM
+302 kaHana unu komaHabl INPut:PROTection:CLEar), noka B kaHane
OTKITHOYMTb 3alUTy BXOAa;
COXpaHsieTCsl CUrHan ¢ NikoBbIM HanpsxeHuem 6onee 10 B.
NpUCyTCTBYET BbICOKOE HanpsikeHue)
Channel 2 power too high for operation .
[ns namepeHnin HenpepbiHoro curHana (CW) moLwHocTb curHana
+315 (Cnuwkom BbICOKasi MOLWHOCTb
[OMXHa cocTaBnsTh He Gonee +19 obm.
B kaHane 2)
+316 Channel 2 power too high for operation  [Ins nsmepenuit HenpepbisHoro curdana (CW) MowHocTb curHana
(Cnuwkom HM3Kas MOLWWHOCTL B KaHane 2) [J0ImkHa COCTaBNATL He MeHee -27 fbm.
Channel 2 power changed during HeB03MOXHO 3aBEPLUNTL U3MEPEHMS M3-3a U3MEHEHUIA MOLLHOCTM
+317 measurement (MowHocTb B kaHane 2 BXOHOrO CUrHasna (CrmLLIKOM BbICOKas UMW CITMLLKOM HI3Kas
M3MEHMNacb B NPOLiECCe N3MepeHms) MOLLIHOCTB).
Channel 2 frequency shift detected
+319 during measurement (O6HapyxeH caBur  [lonyck no YactoTe BXOQHOrO curHana npesbicun + 50 %
yacToThl B kKaHane 2 B npouecce 3a NOCNEeSHMIA NepUoA OTKPbITUS cTpoba.
M3MepeHuin)
Input signal frequency shift caused
+320 counter overflow (CaBur yacToThbI [Jonyck no yactote BXxoaHoro curHana npesbicun + 50 %
BXOAHOrO CMrHana npusen 3a NOCNEeNHMIA NepUoA OTKPbITUS cTpoba.

K neperpyske 4actotomepa

MpeBbILLIEHO BPEMS OXMOAHWS, YCTaHOBIIEHHOE ANS OTAENBHOIO
Measurement timeout occurred MavepeHis. Mo ymonyaHuio aToT nepyop cocTasnaer 1 CeKyHAY.
+321 . . Tanm-ayT HacTpauBaeTCca Ha nepeaHen naHenu B MeHto Utility
(Cpabotan Taim-ayT n3mMepeHui) y
(MHcTpymenTsl) -> Instr Setup (HacTpolika npubopa) unn ¢ nomo-
LWpto komaHabl SYSTem: TIMEout:
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A CoobLeHuns 06 owmbkax 53210A

Ta6bnuua A-1 Onuncanne coobueHnin o6 owmndkax 53210A
Kon CooOLeHue ‘ Onucanue
Not allowed; Instrument locked by
+514 another 1/0 session (BbinonHenue [pyroit nHTepdeiic BBOAa-BbIBOAA 3anpockn GIOKMPOBKY onepa-
HegonycTUMo; npubop 3abnokmposad  umit (SYSTem:LOCK:REQuest?).
Apyrou ceccveit BBOAa-BbIBOAA)
Cannot use overload as math reference
(HeBO3MORHO HCNONB30BATE 2HA4EHMe 3HaueHwe nepenonHenust (9,91E+37) Henb3s UCMONb30BATH
+540 B Ka4yeCTBE ONOPHOTO 3HAYEHNS Ans PyHKLMIA MacLuTabrupoBaHus
nepenonHeHuUs Kak ONopHoe Ans NULL. PCT. PPM unu PPB
maTemMaTHyecK1x onepawum) ’ ' '
Cannot use zero as math reference for
PCT, PPM, or PPB scaling functions
(HeBo3MOXHO MCNONbL30BaThb HYMNb 3HaueHue Hyns (0) Henb3s CMonb30BaTh B KAYECTBE OMOPHOTO
+541 .
KaK ONopHoe Ans 3HaveHue ans 3HayeHns ans gyHkumiA maclTabuposanus PCT, PPM vnnm PPB.
MaTeMaTUyecKux onepaumi
macwrabuposanus PCT, PPM u PPB)
Ha yacToToMep NoaaeTcs BHELUHWI CUrHan pa3BepTku, YacToTa
+580 No valid external timebase (Het KOTOPOro oTnnyaeTcs ot 3HadeHuin 1, 51 10 My, unun yactoTa pas-
[ONYCTUMOI BHELLHe pa3BepTkH) BEPTKM HENPaBUMbLHO YkasaHa KoMaHAoM
SENse:ROSCillator:EXTernal:FREQuency.
Non-volatile memory write failure (C6oi ®aiin nonb3oBaTenbCkuX HacTpoek (.prf) meet E-IeJJ,OI'IyCTVIMbII/I
+800 (hopmaT 1 ero Henb3s COXPaHUTL BO BHYTPEHHEN dhneLu-namMsTi
3anucu B NOCTOSHHYH NaMATb)
1nn Ha BHewwHem USB-Hakonutene.
CocrosHue npubopa, ykazaHHOe KoMaHZoM
+810 State has not been stored (Coctostuue MMEMory:LOAD:STATe <"baiin">, COAepXUT HEKOPPEKTHYHO
He COXPaHeHo)
VHEOPMALWIO O COCTOSHWM M HE MOXET BbITb 3arpyxeHo.
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CoobLueHuns 06 owmbkax 53210A A

Ta6bnuua A-1 OnucaHune coobuieHnii 06 owmnbkax 53210A

Kop CooOLeHue

Model and Serial Numbers not restored
+820 (Mopenb u cepuiiHbIN HOMEp
He BOCCTaHOBIEHbI)

Controller and measurement board
model numbers do not match (Homepa

+821
MoZenv Ans nnatbl KOHTponnepa
¥ NnaTtbl U3MEPEHNIt He COBNapaloT)
Controller and measurement board
model numbers do not match

+822 (CepuitHble Homepa ans nnatbl

KOHTpOnnepa 1 Nnatbl U3MepeHui
He COoBMajawT)

OwwnbKM KanndpoBKu

Calibration error; security defeated
+701 (Ownbka kanubpoBkU; HapyleHne
TpeGoBaHuii 6e3onacHocTH)

Calibration error; calibration memory
+702 is secured (Owwnbka kanubpoBky;
namATb KanUBPOBKM 3aluLLeHa)

Calibration error; secure code provided
was invalid (Owu6ka kanubpoBku;
npeaocTaBreH HeKOPPEKTHbIW Koa
3aWMmThbI)

+703

Calibration error; secure code too long
+704 (Owwnbka kanmbpoBKU; CRIULIKOM
ATVHHBINA KOZ, 3aLMThl)

Calibration error; calibration aborted
+705 (Owmbka kanubpoBku; kanmbpoBka
npepBaHa)

Onucanue

Mocne 3ameHb! Nnathl npoueccopa (koHTponnepa) P500 unu
OCHOBHOW MNaTbl M3MEPEHWIA ykasaHHbIe ANs HUX HOMep MOAenu

W M) CEpUIHBIA HOMEP HE COBMAJAIOT C COXPaHEHHLIMM 3HAYEHM-
AMu. [TOBTOPHO COXpaHNTE HOMEP MOAENN W CEPUIHBIN HOMEp
Yepes nepeHiolo naxens npubopa, pyKoBOACTBYSACH MHTEPAKTHB-
HbIMM noficka3kamu. [ononHUTensHyo MHopMaLyto 06 aTom
MOXHO HaiiTn B Pykosodcmee no obcryxusaruto 53210A.

Ecnv npu BknioyeHUn npubopa 3aMKHyTa nepembluka 3aluThl kanu-
©posku (CAL ENABLE), nosiBnsietcst aTa owwnbka ans npedynpexae-
Hus 0 copoce napons 3awuTbl. MoapobHee cM. pasaen «Copoc
napons 3awuTbi» B Pykosodcmee no obcnyxugaruro 53210A.

HeB03MOXHO BbIMONHUTL KannbpoBky, Noka NamsTb kanubpoBkm
3awmwieHa. MogpobHee oM. pasaens! «Pa3bnokmpoBaHue cyeT-
unka s kannbpokuy 1 «bnokupoBka YacToToMepay B rnase 2
Pykosodcmea no obcnyxugaHuio 53210A. Komanpa
CAL:SEC:STAT ON no3sonsieT BBECTY KO 3aLUnTbl Yepe3 yaaneH-
HbI MHTEPENC.

BBeaeH HEKOPPEKTHbIA KO, 3aLLuTbl.

MpeaocTaBneH Kof 3alLuThl ANMHOI Goree 12 CUMBOIOB.

Monb3oBaTens npepsan (0OCTaHOBWI) BbINOMHSABLUMIACS NPOLIECC
KanmbpoBK.
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A CoobLeHuns 06 owmbkax 53210A

Ta6bnuua A-1 Onuncanne coobueHnin 06 owmndkax 53210A
Kon CooOLeHue ‘ Onucanue
Calibration error; provided value out
+706 of range (Owwnbka kannbpoBky; npeso-  BeeaeHHoe 3HauYeHWe kKanBpOBKM BbIXOAWT 3a Npeaenbl AoNyCTH-
CTaBNEHO 3HaYeHue 3a npegenamu MOrO uanasoHa Ans BBOANUMbIX 3HAYEHMIA.
AONYCTUMOro AUanasoHa)
I . Mpw nosiBNEHMM Takoit oLnbkY Nepesarpysute Npubop No MUTaHMo
Calibration error; computed correction P pesarpy p1oop
1 3anycTuTe CamoanarHocTuky. lMposepbTe BCe NapameTpsbl Kanu-
factor out of range (Own6ka kanu- »
N OpoBky (HaCTpoliKy Npnbopa 1 NOAKMIYEHNS), 3aTEM BbINOHUTE
+707 OpoBKM; pacyeTHbIH KO3hhULIMEHT Kop-
NOBTOPHYO kanubposky npubopa. Ecnn camoguarHocTuka 3asep-
PEeKTUPOBKYM 3a Npeaenamu AonycTy-
wmTcs c6oem unm kannbposka He ByaeT YCneLwHO BbINOMHeHa, CBS-
MOro AnanasoHa) .
xutech ¢ Keysight.
Calibration error; calibration string too
Coo0LLeHme, KOTOPOe HyXHO COXPaHUTbL B NaMsTb KanvbpoBky,
+711 long (Ownbka KaNUGPOBKM; CIULLKOM
“MeeT anuHy 6onee 40 cMMBOMOB.
AJNMHHasA CTPOKa KanubpoBkK)
+712 Calibration failed (C6oit kanu6poBkm) Mpousowen cboit 0bopyaosanus. Cesxuteck ¢ Keysight.
Channel 2 calibration signal not
+713 detected (B kaHane 2 He o6HapyxeH WcTouHMK curHana kanubpoBKM He MOLKMIOYEH K BXOLY kaHana 2.
CUrHan kanuopoBku)
Channel 2 calibration signal power level
y YpoBEHb MOLLHOCTM MOMYy4EHHOro CUrHana kanubpoBKW BbIXOAUT
+714 error (HeBepHbI ypoBEHb MOLHOCTH
3a npegenbl JOMYyCTMMOro AnanasoHa.
Ans CUrHana KanubpoBKu B KaHane 2)
Channel 2 calibration signal frequency
YacToTa nomy4eHHoro curHana kanbpoBky BbIXOAWT 3a Npegens
+715 error (HeBepHas YacToTa Ans curHana
AONYCTMOrO AnanasoHa.
KanubpoBku B kaHane 2)
Channel 2 calibration signal is not CW ;
MopasaeMblil B kaHan 2 curHan kannbpoBKM JOIMKEH MeTb popmy
+716 (Cvrnan kanmbpoBKM B kaHane 2 He ABNSA-
HenpepbIBHOMO CUrHana, a He UMMYNLCHOTO CUrHana.
€TCA HenpepbIBHbLIM CUTHaNom)
P KannbpoBsky Ha yka3aHHOM ypoBHE MOLLHOCTY He yLanoch 3aBep-
Channel 2 calibration timeout occurred POBKY Ha y P m yA P
. LUMTb 33 yCTaHOBMEeHHOe Bpems 1,2 ¢. BeinonHuTe camogmarHo-
+717 (Cpabotan Taiim-ayT KanmbpoBku
B kaHane 2) CTUKY, 4TO6bI MPOBEPUTL paboTocnocobHOCTL NnaTkl kaHana 2
1 NpoBepbTe BCE NapameTpbl BXO[HOMO CUrHana.
Auto-calibration failed; input signal
+720 detected (Coou aBTOMaTH4ECKOM Ha BxogHOM kaHane B npoLiecce aBTOMaTUYECKOM kanmbpoBku
KanubpoBKu; 0GHapyxeH BXOAHOM He JOMKHO MPUCYTCTBOBATb HMKAKMX CUrHaroB.
curHan)
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Ta6bnuua A-1

Kop

+742

+748

+750

CoobLueHuns 06 owmbkax 53210A

OnuncaHune coobLueHnin od owmnbkax 53210A

CooOLeHue

Calibration data lost: corrections
(MoTeps AaHHbIX KaNUGPOBKK:
KOPPEKTMPOBKHK)

Calibration memory write failure (C6on
3an1cu B NamMATb KanubpoBkw)

Calibration data not restored (daHHble
KanmbpoBKM He BOCCTaHOBNEHbI)

OwWwmnBKU caMoanarHoCTUKM

+901

+903

+904

+905

+906

+907

Self-Test failed: auto-calibration failure
(Coow camopuarHocTukm: cbon
aBTOMAaTN4eCKoi KanuGpoBKK)

Self-Test failed: real-time clock setting
lost (C601 camoanarHocTuku: yTpa-
YeHbl HaCTPOMKU YacOB peasibHOro
BpemeH#)

Self-Test failed: main CPU error
accessing boot environment (C6on
CaMoANarHoCTMKM: owmnbKa rmaBHOro
npouieccopa npv obpaleHnn k cpeae
3arpysku)

Self-Test failed: failed to read FPGA
revision (C60oi camoguarHoCcT1ku:
He yAanocb npounTtaTtb Bepcuio FPGA)

Self-Test failed: FPGA revision is less

than expected (C6011 camoanarHocTukm:

6onee ctapas Bepcus FPGA,
YyeM OXMAANoch)

Self-Test failed: PIC communication
failure (C601 camoguarHocTukm: coom
obmeHa gaHHbIMK ¢ PIC)

Onucanue

A

[anHble npubopa o kanubposke yTpayeHsl B pesynsTate 06HOBNe-
HWS MPOLUMBKM, NOCIE KOTOPO CTapble AaHHbIe TEPSIOT NPUMEHN-

MOCTb, Ui 13-3a c60s1 060pYA0BaHMS. BbINONHUTE NOBTOPHYIO
kanubposky npubopa.

MpousoLuna owwnGKa Npy 3aniucy faHHbIX KannGpOBKW BO BHYTPEH-
HIOK (hrieLU-NamMsiTb YacToToMepa. BbinonHuTe camoauarHocTuky
[ANs NPOBEpKM paBoThl YacTOTOMEpa, 3aTeM NOBTOPUTE NpoLieaypy

KanmbpoBKu.

Mocne PemoHTa He Obln BbINOMHEH npouecc BOCCTaHOBNEHNA AaH-

HbIX KaJ'IVI6DOBKVI, MPeasIoXeHHbIA Ha NnepegHen naHenu.

Mpou3soLuen cGoil B MpoLecce aBTOMATUYECKOM KannGpoBky Mpu

camopuarHocTuke. MoBTOpUTE NpoLecc camoguarHocTuku. Ecn
npobrema ¢ aBTOMaTM4eCKoil kannbpoBKOiA MOBTOPUTCS CHOBA,
BEPOSITHBI Npobnemsl ¢ 060pyLoBaH1eM npubopa.

Casikutecs ¢ Keysight.

Beinonnute cbpoc Yacos npubopa ¢ nomoLbto kHonok Utility

n

(MHcTpymeHTbI) -> System Setup (HacTpoiika cuctemel) -> Date/

Time (Qata/Bpems) unu komangel SYSTem: TIME or
SYSTEM:DATE. MoBTopuTe NpoLiecc CaMoanarHoCTuky.

MpoBepbTe Hannune 06HOBMIEHNIA NPOLLMBKY, YCTAHOBUTE CBEXYHO
BEPCHI0, eCnn NoTpebyeTcs, 1 NOBTOpUTE NPOLIECC CamoamnarHo-
CTUKW. Ecnn owumnbka npoucxoauT B NOCNEAHEN BEpCUM NPOLLMBKY,

cBsxUTECH C Keysight.

BY-yactotomep Keysight 53210A — PykoBoaCTBO MO aKCnnyataumm

239



A CoobLeHuns 06 owmbkax 53210A

Ta6bnuua A-1 Onuncanne coobuieHnin o6 owmndkax 53210A

Kon CooOLeHue ‘ Onucanue
Self-Test failed: battery test failed (C6oit
+908 camopAMarHocTuku: c6oi npoBepKu
aKkymynsitopa) B npoLiecce camoauarHoCT1kM BbINOMHAETCS NPOBEPKA CBS3N

C onyuoHanbHbIMM 6rokamu akkymynstopa, GPIB 1 kaHana 2.
p MpoBepbTe Hanuune 06HOBNEHNIA MPOLLNBKM, YCTAHOBUTE CBEXYIO
+909 CamMoAMuarHoCTUKMK: c60i NpoBepku
GPIB) BEPCYI0, €Cnn NoTpebyeTcs, 1 NOBTOPUTE NPOLIECC CamoAnarHo-
CTUKM. Ecnn ownbka nponcxoamT B NoCneAHern Bepcun npo-
Self-Test failed: channel 2 test failed LnBkw, caskuTeck ¢ Keysight.
+910 (Coow camopuarHocTukm: cbon
npoBepkKM kaHana 2)

Self-Test failed: GPIB test failed (C6on

Self-Test failed: front panel revision

check failed (C6oi camoamarHocTuku: 5
c60ii NpoBepKM Bepcun nepeaHeit MpoBepbTe Hannyne 0GHOBNIEHNIA NPOLLMBKY, YCTAHOBUTE CBEXYHO

naHenu) Bepcuio, ecnun n0Tpe6yeTc;|, M NOBTOPUTE NpoLiecc camonarHo-

: cTuki. Ecrn owwmbka npoucxoauT B nocnenHeit BEpcii MPOLLMBKM,
Self-Test failed: measurementboardtest cagyyrecs ¢ Keysight.

+912 failed (C60i4 camogmarHocTuku: c6on
NPOBepPKM NNaTbl U3MepeHui)

+911
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npubopa, 208
cpegHee, 156
cpeabl NporpaMmmMmMpoBaHus, 48
cpenbl paspaboTku, 48

CTaHgapTHOe OTKMNoHeHune, 156, 158
craTtucTuka

cbpoc, 188
cTaTucTmyeckne pyHKUmm, 155
BKMOYeHWe, 156
KONMYeCcTBO OTCYETOB, 156

MakcumarnbHoe 3HayeHune, 156
MUHUMarnbHOe 3Ha4yeHne, 156

OYUCTKa 3HAYEHUN, 159
npumep, 157, 158
cpenHee, 156
cpefgHee 3HauyeHuve, 157

cpeaHee 3HayeHve ABONHOM
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aMnnuTyabl, 157
cTaHgapTHoe
OTKIIOHEHME, 156, 158
CrtaTyc cBeTOAMoaHOro
MHOUKaTopa NUTaHwus, 29
cTpob n3mepeHus, 134
cTpobupoBaHue, 134
M3MepEeHNs 4acTOoThl, 136
HacTpoWika CTOYHMKa
cTpoba, 134
0630p HaCTpoeK, 122
LuKn cTpobupoBaHus, 124
T
Tanm-ayT
n3mepeHus, 41, 84
yBEnUYeHNe C NMOMOLLIbIO
MHTEPAKTMBHOIO BBOJA-
BbIBOAA, 69
Tanm-ayT nsMepeHus, 41, 84
TOYHOCTb YacToTomepa, 30
TpaKT HopMUpoBaHusi curHana, 101
TpeboBaHus k ApanBepam, 48
TpUurrep cucTemsl, 126
3agepxka, 129
WNCTOYHMK, 127
KONM4yecTBo, 130
KOJTMYECTBO KOHTPOSIbHbIX
TOuYeK, 130
pPOHT, 128

TpUrTepHble AencTBnS
3adepkka Tpurrepa

CUCTEMBI, 129
MCTOYHUWK TpUrrepa
CUCTEMBI, 127
KOMMUYECTBO KOHTPOIbHbIX
TOuYex, 130
KOMMYeCTBO TPUITEPOB
cUCTeMB, 130
0630p HacTpoek, 122
cocTosiHue G6esgencTeus, 127
TpUrrep cucTemsl, 126
OPOHT TpUurrepa cuctembl, 128
LUK Tpurrepa, 124

Y

yoaneHue narok, 213

yaaneHvne gannos, 213

Y3KOMOMOCHLIA OUNbTP, 146

ynpaBrneHve nankamm

1 harinamu, 213
KonuposaHue hannos, 216

nepemeLleHune cannos, 216

yAaneHve cannos, 213
yrnpasneHue aKpaHoM, 37
YypOBEeHb 3apsiia akkymynsatopa, 32
YPOBHU curHana, 119
yCcuneHune u cMmeLleHune, 151
ycnosusi

3KcnnyaTauuy U xpaHenusi, 27
YCIOBWS XpaHeHus!

1 aKcnnyaTaumu, 27
yCroBUsi aKcnnyaTauum
N XpaHeHusl, 27
yctaHoBka O
cucTemHble TpeboBaHus, 55
yCTaHOBKa NpOrpamMmmHOro
obecneyveHns
6ubnmoTtekn BBoAa-BbIBOAA
Keysight, 54
apaviesepsl VI, 56

yCTaHOBKa NPOrpaMmMHOro
obecneyeHuns NoaAEPXKKN BBOAA-

BbIBOAA, 54
()
c¢annosas cuctema, 200
dannbl

KonuposaHue, 217
daninbl 1 nanku, 213
PUNbTP HU3KMX YacToT, 108
PUNbTP CKOMb3ALLEro cpegHero
3HayeHus, 146
dnew-namaTb, 200
dopmat ASCII

ONWHa oTcyeTa, 191
¢opmaT REAL

ONWHa oTcyeTa, 191
dopmaTtbl SCPI, 85
dopmaThbl JaHHbIX

ASCII, 191

REAL, 191
¢opmaTbl AaHHbIX ascii, 190
dopmaTbl AaHHbIX real, 190
¢opmaTbl OTCHETOB, 190
dpPOHT

nopor, 117
dpOHT nopora, 117
yHKUMN MacwTabrpoBaHus

M/x-b, 152

Mx-B, 149

NULL, 149

PCT, 149

PPB, 149
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PPM, 149
SCALe, 149
BKIIOYEHME, 148
Ha3HaveHve eanHnL

namMepeHus gns otcyetos, 153

OMNopHOE 3HayeHwne, 150
npumep, 154
yCUneHne n cmeLleHne, 151
dyHKUMSA noMoLm npubopa, 34
X
XapaKTepUCTUKN KaHana, 100
XapaKTepUCTUKN INEKTPOnu-
TaHWsa Npu aKkcnnyaTauum, 28
LMKn cTpobupoBaHus, 124
LMKN Tpurrepa, 124
Yy
YacToTa BHELUHEro onopHoro
curHana, 81
yncnosow copmar, 36

OecsaATUYHbIN pasgenuTens, 37
pasgenuTtens rpynn

paspsos, 37
YYBCTBUTENbHOCTb, 110
3
anekTpuyeckune TpeboBaHus, 28
BpeMeHHas namsiThb, 193
A
A3bIK CrIpaBKu

KUTaNCK1N, 39

KOpenckun, 39

HEMELKUN, 39

dpaHLy3cKk1n, 39

SAMNOHCKNNA, 39
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