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FapaHTuAa

MpuBepeHHas B 3T0M AOKYMeEHTE
uHdopmauma npegocraBnaeTca Ha
YCNOBUM «KakK ecTb» U MOXKeT ObITb
n3MeHeHa 6e3 yBefomMneHua B
cnepyrowmx pepakumax. B panbHen-
leM, B MaKCMManbHbIX npeaenax,
pa3peleHHbIX NPUMEHUMbIMHU
npaBoBbIMM HOPMaMM, KOMNaHWA
Agilent otka3blBaeTca oT BceX ABHbIX
1 noapa3ymMeBaeMbIX rapaHTUii
OTHOCHUTENbHO AAHHOTO PYKOBOACTBA

1 no6oi NpuBeAeHHON B HEM
MHbopMaumK, BKNOYAA, HO He
OrpaHMYMBaACh, Noapa3ymMmeBaemMyio
rapaHTMI0 BbICOKNX KOMMepUYecKnx
Ka4ecTB ¥ NPUTOAHOCTN KOHKPETHbIM
uenam. Komnauua Agilent He Hecer
OTBETCTBEHHOCTM 3a owKbKku, a TakxKe
3a N060YHbIN UNN KOCBEHHbIN ylepo,
nony4yeHHbIV B CBA3M C NpeAocTaBne-
HWEeM UnK UCNoNb30BaHNEeM AAHHOTO
[OKyMeHTa 1 nto6oit copepxxaleiica
B HeM uHcopmauun. Ecnu komnauua
Agilent u nonb3oBarenb MMeroT
oTAenbHOe NMCbMEHHOoe cornalueHue
C YCNOBUAMM rapaHTUK, pacnpocrpa-
HAKLWUMHUCA HAa AAHHDbINA AOKYMEHT,
KOTOpOEe NPOTMBOPEYUT AAHHBIM
YCNOBUAM, NPUOPUTET UMEHOT
YCNOBMA rapaHTUK B OTAENbHOM
cornaweHum.

JInuensum

OnucaHHble B AaHHOM JAOKYMEHTe nporpam-
MHble K annapaTHble cpeACcTBa NpeaoCcTaB-
NAKTCA NO NULIEH3UN U MOTYT UCNONb30BaTbCA
W KOnMpoBaTbCA TONbKO B COOTBETCTBUU

C ycnosuamu Takom NULEH3NN.

OrpaHquHue npas

OrpaHuyeHue npas npasutensctea CLUA.
lpaBa Ha NporpaMmHoe obecreyeHue u
TeXHUYECKMUE AaHHble, NPeAocTaBnaemble
theaepanbHOMY NPaBUTENbCTBY, BKIKOYAIOT
TOMNbKO NpaBa, NPeAoCTaBAEMbIE KOHEYHbIM
nons3osarenam. Komnanua Agilent npeso-
CTaBMnAET KOMMEPYECKYH NULEH3UI0 Ha
nporpammHoe obecneyeHune U TexHuyeckme
naHHble B cootBetcTBum ¢ FAR 12.211 (tex-
HUYeckue aaHHble) u 12.212 (komnbiotepHoe
M0) u, ana Munucrepctea o6opoHbl, DFARS
252.227-7015 (TexHuyeckue AaHHble —
Kommepuyeckuit npoaykt) n DFARS
227.7202-3 (npaBa Ha KOMMepyeckoe KOM-

nbtoTepHoe M0 unu AokymeHTaumio K Hemy).

MpaBuna 6e3onacHocTy

Haanuce BHUMAHWE
npeaynpexaaet 06 onacHocTH. 310
coobLieHne npuBneKaeT BHUMaHue
k npoueaypam u npuemam paborbl,
Heco6naeHWe UNKU HenpaBunbHoe
BbIMOMHEHWE KOTOPbIX MOXKeT
MPMBECTN K NOBPEXAEHUIO
npubopa Mnu notepe BaXkHbIX
JlaHHbIX. BbinonHeHne MHCTPYKLNA,
creAytoLLMX 3a NpeaynpexaeHuem
BHUMAHMWE, nonyctumo Tonbko
Mpy1 NOAHOM NOHUMaHWK 1 CO-
6ntoaeHUM yKasaHHbIX Tpe6oBaHMiA.

OCTOPO>XHO

Hapanuco OCTOPOXXHO npepy-
npexkaaer 06 onacHocTyn. 310 C006-
LeHne NpuBneKaeT BHUMaHue K
npoueaypam u npuemMam pa6otbl,
HecoOsnoaeHne unn HenpaBnIb-
HOE BbINONIHEHNE KOTOPbIX MOXKeT
NPUBECTH K CEpPbe3HbIM TPaBMaM
WK NpeAcTaBNATL YIPo3y Ana
>KU3HU. BbinonHeHnue MHCTPYKUMiA,
cneaylowux 3a npegynpexxae-
Huem O0CTOPOXXHO, ponyctumo
TONbKO NPU NOSTHOM NOHUMAHUM U
cobnioaeHnn Bcex yka3aHHbIX
Tpe6oBaHMmi.

2 Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X PykoBoacTBo nonb3oBarens



Ocuunnorpadni InfiniiVision cepun 2000 X — o3HakomurenbHas
uHdopmauma

. AgientTechnologins  (nfiniiVision  MSO.X 20244 200 MHz nzm@.‘;m Herizantal = Fan Cariral =
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Ta6nuua 1 Ocuunnorpadbl 2000 cepum X, 3HaYeHUA LWMPUHBI NOMOCHI NPONYycKaHUA

Monoca 70 MI'y 100 My 200 My
nponyckaHua

2-kaHanbHblid MSO + | MS0-X 2002A MS0-X 2012A MSO0-X 2022A
8 nornyeckux

KaHanos

4-kananbHbiiA MSO + MSO0-X 2004A MSO0-X 2014A MSO0-X 2024A
8 nornyeckmx

KaHanos

2-kaHanbHbI DSO DS0-X 2002A DS0-X 2012A DS0-X 2022A
4-kaHanbHbI DSO DS0-X 2004A DS0-X 2014A DS0-X 2024A

Ocmmtorpadgsl Agilent InfiniiVision 2000 cepun X xapaKTepH3yOTCS
CJIEAYIOIIUMH OCOOE€HHOCTIMH.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTBo nonb3oBarena



Mopges ¢ IMIMPHHOM MHOJIoChI IIpomyckanus 70 MI'm, 100 MI', 200 MTI'm.

JIByXKaHaJbHbIE U YeThIpeXKaHAJIbHbIE MOJEIH ITHMPOBHIX
3alIOMUHAIONUX ocnusiorpadcgos (DSO).

Mopenu ocrusorpadoB cMmemaHHbIXx curHajoB (MSO): 2+8 kaHaJ/J0B U
4+8 KaHaJIOB.

Ocmutorpadgsr MSO ymoOHBI B MPUMEHEHHH! 1A HaJIaIKHd YCTPOMCTB, B
KOTOPBIX JeHCTBYIOT aHAJIOTOBbIE CUTHAJIBI U CTPOTO KOPPEJTHUPOBAHHbBIE
U poBble CUTHAJBI. BoceMb IMM@PPOBLIX KaHAJIOB PadbOTAIOT IIPU
yacTroTe auckperusanuu 1 I'Bbi6/c ¢ 4acTOTOH HepekJI0UYeHUsA KaHaJIOB
50 MTI'.

8,5-moriMoBBIN aucmiiern WVGA.

Yacrora mepeMeskaromeica auckperusanmun 2 I'sei6/c; yacToTa
HelepeMeskaloleicsa auckperusanuu 1 I'Beio/c.

ITamars MegaZoom IV riayomuoin 100K my1sa mepemeskaroluxcs BHIOOPOK
win 50K nj1s HellepeMesKaloluxcsa BbIOOPOK 0O0ecIlIeurnBaeT
MaKCHMAJIbHYI0 YACTOTY OOHOBJICHHUS OCI[AJIIOIPAMM.

HaskuMHBIE TOBOPOTHBIE PYYKH 00€CIIEYHBAIOT ObICTPBHIH BHIOOD
mapaMeTpoB.

TuIbl 3aIrycka: Mo Iepenaay yYpPOBHS, MO JJIUTETbHOCTH HUMILYJIbCOB, IIO
KOZOBON KOMOHMHAIIUM M 3aIlyCK BHIEOCHTHAJIAMIU.

MareMaTHUYecKHe OIlepPalliid C OCLU/IOPAMMAMU: CJIOMKEHHe,
BbIUHTAHHE, YMHOMKEeHHEe U ObIcTpoe mpeobGpasoBanme ®ypne (FFT).

O06pasIioBble OCIHUJJIOTPaAaMMbI (2) [/ CpaBHEHUA ¢ APYTHM KaHAJIOM
W [/ BBINOJHEHUS MaTeMaTHYECKUX OIIEePaITUi.

MHo:KkecTBO BCTPOEHHBIX BH0B I/I3MepeHI/II'7L

BeTpoeHHBIN JIMIEH3HOHHBIA I'eHepaTop CHUIHAJIOB CIIEUAJILHON
(G OpPMBIL: CUTMHAJIbI CHHYCOMOAJILHOM, IPAMOYTOJAbHOM, MHI000pasHOM
¢dOpPMbI, UMIIY/IbChI, IOCTOSIHHOE HAIPAKEHUEe, IIIyM.

ITopTbr USB 11 BhIBOOJA MAHHBIX Ha I€YaTb, IJIA COXPAHEHUA U
COBMECTHOT'0 HCIIOJIb30BAHUA TAHHBIX.

JomosHuTeIbHBIA MOy b LAN/VGA md mpucoeguHeHUA K JIOKAJILHOH
ceTd U K BHENIHEMY BHU/IEOMOHHUTOPY.

HonoaHuTEAbHBIA MOAyJ/ b GPIB.

Berpoennas B ocriusiiorpad oreparuBHas clipaBodHad cucreMma (Quick
Help). YToObI BBI3BATh HA SKPaH 3Ty CIPABOYHYIO CHCTEMY, JOCTATOYHO
HaKaTh U yNep:KUBATh JIIOOYI0 KJapuily. IlompoOHbIe HHCTPYKIIUH IIO
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HOPUMEHEHHUIO0 OIIEPATUBHON CHPABOYHON CHCTEMBI COJIEp:KaTcid B
paspesie “JlocTyll K BCTPOEHHON KpaTKOH cIIpaBKe" Ha cTpaHuile 45.

3a IOmOJHUTEJIbHOI MH(opManuen o0 ocummiorpadax InfiniiVision
oOpamjaiiTech Ha Ham caiiT: "www.agilent.com/find/scope."
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Conep>kaHue paHHOro pyKOBOACTBA

B 3TOM PYyKOBOJCTBE OMUCBHIBAETCA IIPUMEHEHUE OCIHIJIOrpadoB

InfiniiVision 2000 cepun X.

lMpu pacnakoBke ocuunnorpada un
NepBOM ero NPUMeHeHUm CM..

Imasa 1, “Hayano pa6oTtbl,” Ha cTp. 21

IMpu oTo6pa>keHUn CUrHanoB un
MOMNyYeHHbIX AaHHbIX CM.:

Imasa 2, “CpeactBa ynpaBsneHusa pa3BepTkoid,” Ha cTp.
47

Imaea 3, “Cpeactsa perynupoBku no Beptukanu,” Ha
cTp. 63

ImaBa 4, “Matematnyeckan obpaboTka
ocuunnorpamm,” Ha cp. 71

Imasa b, “OnopHble curHansl,” Ha cTp. 87

Imasa 6, “LlucpoBble kaHanbl,” Ha cTp. 93

Inmaea 7, “Hactpoitka akpaHa,” Ha c1p. 113

lnaea 8, “Metku,” Ha cTp. 119

lMpu HacTpoiike 3anyckoB unu
pexxumMoB c6opa AaHHbIX CM.:

Mmaga 9, “3anycku,” Ha cTp. 125
Mmaga 10, “Pexum 3anycka/cBasb,” Ha cTp. 147
Imasa 11, “YnpaBneHue cb6opom AaHHbIX,” Ha cTp. 157

BbinonHeHWe namepeHuii M aHanusa
NaHHbIX:

Imasa 12, “Kypcopsl,” Ha cTp. 177

Imasa 13, “1amepenua,” Ha c1p. 187

Imasa 14, “TectupoBaHue no macke,” Ha ctp. 209
Imaga 15, “Lnchposoii BonbTMeTp,” Ha cTp. 223

Mpu ncnonb3oBaHUKM BCTPOEHHOTO
reHeparopa CUrHaros CMm.:

lmaga 16, “Tenepatop curHanos,” Ha cTp. 227

I'IpM COXpaHeHUn, BOCCTaHOBITIEHUU
WUITKU Neyvyatu CM.:

lmaga 17, “CoxpaHeHue/BoccTaHoBNeHUE (HACTPOiKH,
3KpaHbl, JaHHble),” Ha cTp. 233
Imaea 18, “eyatb (3kpaHoB),” Ha cTp. 249

Mpu ncnonbaoaHun hyHKLKiA
YTUNUT unu Be6-uHTepdeica
ocuunnorpaca cm.:

Imasa 19, “Hactpoiku ytunut,” Ha cTp. 255
Imasa 20, “Be6-untepdpeiic,” Ha ctp. 277

[ina cnpaBku cm.:

Imasa 21, “CnpaBoyHbie matepuansl,” Ha cTp. 293
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e Kpartkue uHCTpyKumMu No nocnegoBatefibHOMY HaXkaTUO KHOMOK MaHeN! N NporpaMMHbIX
KHOMOK

WHcTpykumm no HaxkaTuio nocrneaoBaTenbHOCTENR KHOMOK NpUBEeHbl B COKPaLLeHHOM BuJe.
B cokpallieHHOM BuAe MHCTpyKUMA No HaxxaTtuio [Knonku 1], 3atem MporpamMmHoii KHonKu
2 v 3atem MporpaMmHoit KHONKM 3 BbIrNAANT crieaytowum o6pasom:

Haxmute [Knonky1]> lporpammuyro kHonky 2 > [IporpaMMHy0 KHONKY 3.

KHonkamu moryt 6biTb [KHonka] nuuesoit naHenu unu MporpaMmMHan KHonka.
[MporpaMmHble KHOMKM — 3TO LLIECTb KHOMOK, pacnomnoXXeHHbIX cpasy noj 3KpaHoM
ocuunnorpada.
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Copep>xaHue

Ocumnnorpadbi InfiniiVision cepun 2000 X — o3HakomutenbHas
uHcdopmauua 3

Coaep>xaHue aaHHoOro pykosoactea 6

1 Hauano pa6ortbl
lMpoBepka coaepxumoro ynakosku 21
YctaHoBka agononuutensHoro moayna LAN/VGA wnu GPIB 24
Haknox ocuunnorpada ana yao6Horo npocmotpa 24
Bknioyenue ocuunnorpacpa 25

MoaknioyeHue npo6HUKOB K ocuunnorpady 26

A

MpeaenbHoe BXOAHOE HaMpAXeHUe Ha aHanorosomM Bxoge 26

A

He nonyckaiite cmelleHua kopnyca ocuunnorpada 27
BxoaHoit curhan 27
BoccraHoBneHue HacTpoek ocuunnorpada no ymonyauuiw 27
cnonb3oBaHue aBToMacwitabupoBanma 28
KomneHcauma naccuBHbix npobHukos 30

V13yueHne HaxoaALIMXCA Ha NULIEBOI NaHenu cpeacTB yrpaBneHna
u pasbemo 31

Haknazku ana nuueBoii naHenu Ha pasHbIx A3bikax 39
N3yuyeHue pasbemos 3aaHei naHenu 41
Nayyenue aucnnea ocumnnorpacha 43

[ocTyn K BCTpoeHHo kpaTkoii cnpaBke 45
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2

3

CpeacrtBa ynpaBneHus pa3Beprkoii

PerynupoBka maclutaba pa3eptku (Bpema/aenenune) 49
PerynupoBka 3aaep>ku no ropusoHtanu (nonoxenusa) 49

MpokpyTka 1 macluTabupoBaHue OTAerNbHbIX UMK 0CTAHOBMEHHbIX
AaHHbIX 50

NameHeHune BpemeHHoro pexxuma passeptku ("HopmanbHbiin",
"XY" unun "Kauenue") 51
BpemeHnHoit pexxum "XY" 53

Oto6pa>keHne BpeMeHHOMN pa3BepTku C UBMEHEHHbIM
macwrtabom 56

lMepekntoyeHne pexxumMoB rpy6oii/TouHO| HaCTPONKU KHOMKK
macuwiTaba pa3septku 58

PaamellieHne Toukn otcueTa BpeMeHM (crneBa, no LeHTpy,
cnpasa) 59
Hasurauma no BpemeHHoii passeptke 59

Hasurauma no spemenn 60
Hasurauma no cermentam 60

Cpe.qcrsa perynupoBKu no Beprukasnu

BkntoyeHue 1 BbIKMNOYEHWE CUrHamNoB (kaHanos Unu
maTematuyeckux pyHkumin) 64

Hactpoiika macwutaba no Beptukanu 65
Hactpoiika nonoxeHua no Beptukanu 65
YkasaHue cBA3W KaHanoB 66

YkasaHue orpaHMyeHuna nomnocbl nponyckaHma 66

lMepekntoyeHne pexxuma To4HOIA/rpy6oii HacTpOKKU ANA pyyuku
mMaclwtabupoBaHua no septukanm 67

NHBeptupoBaHue curHana 67

Hactpoiika napameTpos npo6HuUKa aHanorosoro kaHana 68
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Yka3aHue eauHUL, u3mepeHuna kaHana 68
YkasaHue koachchmumeHTa 3atyxaHma npobHuka 69
YkasaHue uckaxxeuma npobHuka 69
4 Maremarnueckan o6paborka ocumunnorpamm
BbiBoa Ha akpaH ocuunnorpaMm MatemaTuyeckux pyHkuun 72

BbinonHeHue 6bicTporo npeobpasoBaHua Oypbe ¢ peaynbtatom
apugmeTtnyeckont onepauun 73

Hactpoiika macilutaba u cMelLleHMA cMrHana MaTtemMaTuyeckoi
tyHkuun 73

EAanHMUBI M3MepeHuid AnA ocuMnnorpamMmm MaTeMaTuyeckux
tyHkumin 74

Marematuuyeckue onepatopbl 75
CnoxeHue unu BblyutaHne 75
YMHoxeHue 76

Matematuyeckue npeobpasoaHua 77
NamepeHnua c npumeHeHneM 6bicTporo npeobpasosaHua Oypbe

(FFT) 77
5  OnopHble curHanbl
CoxpaHeHue curHana B cpaiin onopHoro curHana 88
Oto6paxkeHune onopHoro curHana 88
NameHeHne macwutaba v NonoxxeHWA onopHbIx curHanos 89
PerynupoBka uckaxkeHuit onopHoro curHana 90
Oto6paxkeHune uHcopmaumm 06 onopHom curHane 90

BoccraHosnenue daitnos onopHbix curHanos Ha USB-Hakonutens u
¢ USB-Hakonutena 90
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6 Ludposbie kaHanbl

MoaknioyeHue ungpoBbix NPOOGHUKOB K TECTUPYEMOMY
yctpoitictey 93

A

Ka6enb npobHuKa unpoBbix kKaHanos 94
MonyyeHue curHanos no umdpoBbim kaHanam 97

Oto6paxkeHune LUMPOBbIX KaHANOB C MOMOLLbI (OYHKLIUK
aBTomaclutaba 97

WNutepnpetauuna curHana Ha uncposom aucnnee 99
NameHeHue pasmepa otobpaxkeHuna uudposbix kaHanos 100
BkntoyeHue u BbikntoyeHue oaHoro kaHana 100

BkntoueHue u BbiknoueHne Bcex LumdpoBbix kaHanos 100
BkntoueHue u BbiknoyeHue rpynn kaHanos 100

NameHeHue noruyeckoro nopora uugposbix kaHanos 101
N3ameHeHune nonoxeHua umcposoro kaHana 101
Oto6paxkeHune LMPOBbIX KaHaNoB Kak wWuHbl 102

YetkocTb curHana uMgpoBoro kaHana: MMNeaaHc U 3aseMneHue
npobHuka 105

BxoaHoit umneaaHc 106
3asemnenune npobunka 108
OntumanbHbie meToabl usmepenuit 110

3ameHa KoHTakToB LUupoBoro npobHuka 111

7 Hacrtpoiika akpaHa
Perynuposka apkoctn 113
YctaHoBKa M oTMeHa nocnecBevenua 115
Ouucrka skpaHa 116

Bbi6op TMNa macwitabHoii cetku 116
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Perynuposka apkoctu macwutabHoit cetkn 117

Oukcauuna nsobpaxeHua Ha akpaHe 118

8 Merku
BkntoueHue u BbiknoyeHne metok 119
MpucsoeHue kaHany 3apaHee onpeaeneHHbix metok 120
Onpepenexue HoBoW metkn 121
3arpyska crnmcka MeToK U3 crneumanbHo CO3AaHHOI0 TEKCTOBOTO
tharina 123
BoccraHoBneHune 3aBoACKUX HAacTpoek 6ubnuotekn metok 124
9 3anyckmu

Hactpoiika ypoBHa 3anycka 126
MpuHyautenbHbl 3anyck 127
3anyck no copoHty 128

3anyck no wabnony 130

3anyck no LwecTHaaLaTepUYHOMY LAa6MOHHOMY 3HaYEHUI0
WuHbl 132

3anyck no anutenbHoctn umnynbca 133

3anyck no sugeocurHanam 136
3anyck rno onpeaeneHHol cTpoke BuaeocurHana 140
3anyck no sceM cuHxpoumnynbcam 141
3anyck rno onpeaeneHHOMY Monykaapy Buaeocurdana 142
3anyck no BceM nonykaapam sugeocurHana 143
3anyck rno HeyeTHbIM UNK YeTHbIM nonam 144

10 Pexxum 3anycka/cBA3b
Bbi6op pexxuma 3anycka: "Asto" unu "HopmanbHbiin" 148

Bbi6op cBaau Tpurrepos 150
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BkntoueHue u BbiknoYeHUe noaasnexmna Wwyma npu sanycke 151
BkntoueHue u BbiknoyeHue BY-sarpaxxaenna 152
Hactpoiika 3aaepxxku 3anycka 152

Bxos BHellHero nctoyHuka sanycka 153

A

MpeaenbHoe HanpAXKeHMe Ha BXOAe BHELIHEro Tpurrepa
ocuunnorpacpa 154

11  YnpaBnenue c6o0pom gaHHbIX

Pa6ota, ocTaHOBKa U BbINONHEHUE OMHOYHOTO LiUKa cbopa
JaHHbIX (ynpaBneHue pabotoit) 157

O61umne cBeaeHmna o auckpetusaumm 159
Teopua anckpetmusaumn 159
Hanoxenue cnektpos 160

Monoca nponyckaHua ocuunnorpaca u Yacrota
auckpetusaumn 160

Bpemsa HapactaHua ocuunnorpacpa 162
Heobxoanman nonoca nponyckanua ocuunnorpacga 163
06bem namATtn 1 YactoTa Auckpetusaumm 164

Bbi6op pexxuma cbopa AaHHbIX 164
Pexxum cbopa aaHHbIX "HopmanbHbiit" 165
Pexxum cbopa aaHHbIx "06HapyxxeHue nukos" 166
Pexxum cbopa aaHHbIx "YcpeaHenue" 168
Pexxum cbopa aaHHbIX "Bbicokoe paspelienue” 171

C60p AaHHbIX B CEIMEHTUPOBaHHYI0 namatb 172
Hasurauua mexay cermeHtamu 173

lMocToAHHOE NocrecBeYeHne ¢ UCNOMb30BaHUEM
cerMeHTUpoBaHHoi namatn 174

Bpema noarotoBku cermeHTUpoBaHHOW namatn 174
CoxpaHeHuWe AaHHbIX cerMeHTUpoBaHHOW namatm 175
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12 Kypcopbl
BbinonHeHue KypcopHbIx usmepenuit 178

Mpumepbl KypcopHbIX usmepenuii 182

13 WN3mepenua
ABToMatnyeckoe BbinonHeHne namepeHuin 188

CsoaHada Tabnuua usmepenuin 189
06wuit cHumok 191

N3amepeHua HanpaxeHua 192
MonHaa amnnutyaa 193
Makcumym 193
Muuumym 193
Amnnutyaa 193
BepxHuii yposeHb 194
OcHoBaHne 195
OTKnoHeHue oT ycTaHOBrIeHHOTo 3HayeHna 195
OtpuuatenbHbii Bbi6poc 196
Cpeanee sHavenne 197
DCRMS 197
ACRMS 198

NamepeHnua spemenn 200
Mepuoa 200

Yactota 201

+ OnutenbHocts 202
— OnutenbHocte 202
OnutenbHocTb cepun 202
Pa6ounii umkn 202
Bpemsa Hapactanua 203
Bpemacnaga 203
3agepxka 203

Masa 204
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Moporu namepenuin 206

OkHo namepenma u akpaH "Macwra6" 208

14 TectupoBaHue No Macke
CosnaHue macku "3onotoro” curHana (Astomacka) 209
Mapametpbl HacTpoiikK TecTa no macke 212
Cratuctuka no macke 215
NameHeHue haiina macku BpyuHyio 216

Cospnanue dhaiina mackn 220
Kak npoBoautca tectupoBaHue no macke? 222

15 Uudposoii BonbTMeETp

16 Tenepatop curHanos
Bbi6op TMMOB U HAacTpoeK creHepuMpoBaHHbIX curHanos 227
BbiBoA cMHXpOHU3UPYIOLWKMX MMNYNbCOB reHepatopa 230
OnpeaeneHue pacyeTHOM Harpy3ku Ha Bbixoge 231

Vicnonb3oBaHue norMyeckmx npeaycraHoBoOK rmyeckue
npeaycTaHOBKM reHepaTtopa curHanos 231

BoccraHoBneHne HacTpoek reHepatopa CMrHarnoB o
ymonuaHuio 232
17 CoxpaHeHue/BoccTaHOBNEeHUe (HaCTPOWKM, IKPaHbl, AaHHbIE)

CoxpaHeHue HacTpoek, U306pakeHuit aKpaHa Unu AaHHbix 233
CoxpaHeHue thaiinos HacTpoiikn 235
CoxpaHeHue chaiinoB usobpaxenuit B popmate BMP unu

PNG 236
CoxpaHeHue cpaiinos gaHHbIx B hopmate CSV, ASCI XY unu
BIN 237

CoxpaHeHue chaiinoB aaHHbIX B (hopmate ALB 238
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Ynpasneuue anuHont 240

CoxpaHeHue ¢haiinoB onopHbIX CUTHAMNOB Ha
USB-Hakonutenb 242

CoxpaHeHue mackun 242
HaBurauma no mectam coxpaHeHua 243
Beoa umenu chaiina 243

BoccraHoBneHue haiinoB HacTpOKK, Macku UK ONOPHbIX

curHanos 244

BoccraHoBnenue chaidnos HacTpoiikn 245
BoccraHoBneHue caiinos macku, 245

BoccraHoBneHue haiinoB onopHbIX CUrHamNoB ¢
USB-Hakonutena 246

BoccraHoBneHue HacTpoek No ymonyanuio 246

BbinonHenue 6e3onacHoi ounctkn 247

18 Meuartb (3kpaHoB)
lMeuatb akpaHa ocuunnorpacha 249
Hactpoiika noaknioyeHua ceteBoro npuHtepa 251
YctaHoBKa 3HayeHuUit napameTpoB neyatn 252

YctaHoBka 3HayeHuA napametpa "lManutpa" 253

19  Hacrtpoiiku yrunur
Hactpoiiku untepdeiica BBoaa-Bbioga 255

Hactpoiika noaknioyenua ocumnnorpada k cetu LAN
YctaHoBKa coeanHeHud ¢ cetbio LAN 257
AsToHOMHOe (npamoe) noaknoyenmne k [NK 258

Oucnetyep chaiinos 259

Hactpoiika napametpos ocuunnorpaca 261
PaclumMpeHue no ueHTpy UNU NO HUXKHEMY YPOBHIO

OTkntoyeHune/BkNOYEHNE NPO3paYHbIX (hOHOB 262
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3arpyaka 6M6nnoTekn MeToK no ymonyaHuwo 262
Hactpoiika akpaHHoii 3actaBku 263
YctaHoBKka napamMeTpoB HacTPOiKK aBToMacluTaba 264

Hactpoiika yacoB ocuunnorpacga 265

Hactpoiika ucrouHuka ana pasbema TRIG OUT Ha 3aaHel
naHenu 265

BbinonHeHnue obcnyxusanua 266
Monb3oBatenbckana kanubposka 267
BbinonHeHue camonpoBepku obopyaosanua 270
BbinonHeHne camonpoBepku nuuesoit naHenu, 271
OtobpaxeHue ceeaeHmii 06 ocumnnorpace 271

Oto6pakeHne COCTOAHMA MONb30BATENbCKOWA
kanubposkn 271

Yxoa 3a ocuunnorpachom 272

MpoBepka rapaHTMIHOrO CTaTyca M cTaTyca nocrnerapaHTUHOIO
obcnyxusanma 272

KoHTakTHble cBeaeHus Agilent 272
BoaBpart yctpoiictea 272

Hacrpoiika kHonkw [Quick Action] (bbicTpoe aeiictBue) 273

[lo6aBnexHue noacHenua 274

20 Be6-untepdpeiic
JNoctyn k Be6-uHtepdeiicy 278

Ynpasnenue ocuunnorpacom ¢ nomouibto Web-6paysepa 279
OuctaHuuoHHana nepeaHaa naHenb Real Scope 280
[ucTtaHumMoHHaa nepeaHan naHenb Simple 281

[uctaHuMoHHOe NporpaMMupoBaHmne yepes
Web-untepdeiic 282

[ncTtaHuMoHHOE NporpaMMUpoBaHWe ¢ NPUMEHeHUEM NakeTa
Agilent 10 Libraries 283

CoxpaHeHue/BocctaHoBneHne 284
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CoxpaHeHue chaiinoB ¢ nomMoliblo Be6-uHTepdeiica 284
BoccraHoBneHue chaiinos Yepes Beb-uHtepdeiic 286

Getlmage 286
OyHkuuu naeHtmdukaumm 287
Cpeactea uamepenuna 288

YctaHoBka napona 289

21 CnpaBouHble MaTepuarnbli
TexHuyeckue xapaktepuctukn 293

Kateropua namepenuna 294
Kateropua namepenus ocumnnorpaca 294
Onpeanenexua kateropum uamepenma 294
CroiikocTb K ckaukam HanpaxeHua 295

A

lMpeaenbHoe BXoAHOE HaNpAXeHWe Ha aHanoroBoM
Bxoge 295

A

MpeaenbHoe HanpaXxeHue Ha BXoAe LUchPOBOro kaHana
BHewHue ycnosua 295

Mpo6bHuku u npucnocobnexns 296
MaccusHble npobHukn 296
OuddepeHumanbHble npobHukn 297
TokoBble npobHukn 298
HoctynHbie npucnocobnenna 298

3arpyska nuueHsuit u moaepHusauma ocumnnorpacpa 299
JnueHsnoHHble onuun 299
Opyrve onumn 300
MoaepHusauua ocumnnorpada ao yposHa MSO 301

06HoBnenuna ana M0 u mukponporpamm 301
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(Mopmar ABOMYHbIX AaHHbIX (.bin) 301
[1Bonynbie aaHHbie B MATLAB 302
(Oopmar 3aronoBka AsouyHoro daiina 303
Mpumep nporpaMmmsl ANA YTEHUA ABOUYHbIX AaHHbIX 305
Mpumepbl ABoUYHbIX dhaiinoB 306
Oaiinbl CSV n ASCII XY 308

Ctpyktypa caiinos CSV n ASCII XY 309

MuHumanbHoe n makcMManbHoe 3HayeHua B dhaiinax
CSv 309

OdmumansHoe yeegomnenne 310

MpeamertHblii yKka3aTenb
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTBo nonb3oBarens

1
Hauano pab6orbi

lMpoBepka coaep>xumoro ynakosku 21

HaknoH ocumnnorpacha ana yao6Horo npocmotpa 24
BknioueHue ocuunnorpacdpa 25

MoaknioyeHne npobHUKOB K ocuunnorpacdy 26

BxoaHoit curan 27

BoccraHoBneHue Hactpoek ocuunnorpaca no ymonyauuio 27
Vcnonb3oBaHue aBTomacwitabupoBaHua 28

KomneHcauua naccueHbix npo6Hukos 30

M3yyeHne HaxoAALLMXCA HA NULIEBO NaHenu cpeacTs ynpaBneHua u
pasbemoB 31

M3yyeHne pasbemoB 3agHei naHenu 41
WayyeHue aucnnen ocumnnorpacga 43
[octyn k BCTpoeHHo KpaTkoit cnpaske 45

B sTO#l rviaBe ONMUCHIBAIOTCS JIEUCTBUS, MPEeAIIPUHUMAaeMble IIPU IIEPBOM
HCHOJIb30BAHUU OCIUJIIIOTpada.

MpoBepka copep>knmMoro ynakoBKku

¢ IIpoBepka TPaHCHOPTHUPOBOUHOI'O KOHTEHHepa Ha HaJIMUNeE
THOBPEKIeHUH.

IIpu HAJIUYUHM BUIUMBIX IIOBPEXKIEHUN TPAHCIOPTUPOBOYHOTO
KOHTeHHepa COXPaHHUTE €ro WM aMOPTHU3UPYIOIINHA MaTepHhas IO KOHIA
MPOBEPKH COHEPKUMOr0 IOCHIIKM Ha KOMILJIEKTHOCTDb, a TaKiKe

MeXaHUYEeCKOH U 3JeKTPUYECKON HPOBEPKH CaMOro ocHuIorpada.

Agilent Technologies
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1  Hauano pa6otbi

e Y0emuTech B MOJYYEHHH MEPEUYHC/IEHHBIX Jajiee HAUMEHOBAHUH U
OPYTUX BO3MOJKHO 3aKa3aHHBIX IIPHUCIIOCOOJIEHUH.

Ocmmutorpad InfiniiVision 2000 cepun X.

Kabesp nuranus (XapakTePUCTUKN KaOe/s 3aBHCAT OT CTPAHBI
IIPOU3BOJICTBA).

IIpo6HuEHN ocrusIorpada:
IBa MPOOHUKA A JBYXKAHAJTBLHON MOJIEJIH;
YeTbIpe MPOOHUKA [JIA YeThIPeXKAHAJIHLHON MOJIEJ/IH.

KoMIIakT-THuCK ¢ JOKyMeHTAaIlHueH.
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Cm. Takxe

Hauano pa6otbi

N2862B probes
(Qty 2 or 4)

Documentation CD

Digital Probe Kit*
(MSO models only)

Power cord
(Based on country
of origin)

*N6459-60001 Digital Probe Kit contains:
N6459-61601 8-channel cable (qyt 1)
01650-82103 2-inch probe ground leads (qyt 3)

5090-4832 Grabber (qty 10) \\\\\\\\\\ %

Digital probe replacement parts are listed in the
"Digital Channels" chapter.

e “JlocTyIlHbIEe IIPUCIIOCOO/IeHUA" Ha cTpaHuie 298

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartens
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1  Hauano pa6orbl

YcranoBka gononuurennHoro moayna LAN/VGA uwnu GPIB

Ecan mHeo6xogumo ycTaHOBUTH MOay/ib DSOXLAN LAN/VGA wiau MOmyJ/ib
DSOXGPIB GPIB, TO ero ycTaHOBRY CJeayeT BBINOJHUTbL Iepes,
BRJIIOUEHHEM NUTAHUA ocluJIIorpada.

1 Ec/ium Hy:XHO HU3BJIeYb OJWH MOMIYJIb U YCTAHOBUTH HA €r0 MECTO JIPYTOH,
TO CHABUTEe NPY:KUHHbIE KOMIIEHCATOPHI IIEPBOr0 MOAYJIA U aKKypaTHO
U3BJIEKUTE €ro M3 OTCEeKa IJIA MOJTYJI.

2 YT00bl yCTAaHOBUTH MOYJIb, BABHHBTE €ro A0 YIOpa B OTCEK JId
MOJY/IA Ha 3aJHed IIaHeJ u Ipuoopa.

[Ipy:xHUHHBbIE KOMIIEHCATOPHI MOMYJISA 3aIleJKHYTCA, 3aPUKCUPOBAB €r0 B

OTCEKe.
LAN/VGA Module
_ﬂ F use @ P s R
DEVICE O HosT
0y =1

@ R Module Slot
TN

T 1
T T
c ; GPIB Module
N c T
C 7
ARG, ANTAN
GROUND TO AVOID € 1
ElEeTme SHo0k
i o0
i

Moayne LAN/VGA unu GPIB cneayet yctaHoBUTb nepej BKITKOYEHUEM NUTAHMA
ocuunnorpada.

Haknou ocumnnorpaca pna yno6Horo npocmotpa

Ilog mepegHUMH CTOMKAMH OcIUJIIorpada UMeIoTcs CKJIaTHble HOKKH,
KOTOpbIE MOKHO BBIABUHYTH, YTOOBI HAKJIOHHUTH OCIHJIIOrpad.
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Havano pa6orer 1

Flip-Out Tabs

Bkniouenne ocunnnorpaca

Tpe6oBaHua kK
3aNeKTPONUTaHUI0

TpeboBaHua k
cucremam
BEHTUNIALMM

Bkniouenne
ocuunnorpatga

TpeOoBaHUSI B OTHOIIEHUH HAIPAKEHUSI B CETH, YACTOT U IJIEKTPOIIHUTAHUI:
e Hampsaxenue B cetu — 100-120 B (mmepem.), 50/60/400 T'ry
¢ 100-240 B (mmepem.), 50/60 I'ig

e 100 Bt - makc.

30HBI BIIyCKa M BBIIIYCKa BO3yXa He JOJ/IKHBI ObITh 3acopeHbl. i
olOecIieyeHus HafJIeKallero OXJIAKIeHNsA IPUTOK BO3AyXa He JOJLKEeH ObITh
orpannyeH. 06s13aTe/IbHO CJIEIUTE 33 TeM, YTOObI 30HBI BIIyCKa M BBIIIYCKa
BO3[IyXa He ObLIM 3aCOPEHbI.

Ilox nmedicTBEM BEHTHJIATOPA BO3MYyX BCAChIBaeTCsA U3 JIEBOU U HIKHEN
HacTed ocIru/Iorpadga M BBIBOAUTCSA U3 OTBEPCTHS HA 3aJHeH HaHeu
ocuJorpada.

Eciu ocrusiiorpad ycTaHOBJIEH Ha CTOJE, HEOOXOAUMO 00ECIIedUTh
50-MIJIJIMIMETPOBbIE 3a30PbI 10 G0KaMm ycrpoiicTBa M 100 MH/IIMMETPOBBIE
3a30pbI HAJI U MOJ YCTPOHCTBOM /I HaJJIe:Kalell BEeHTHJISIIHHU.

1 IlogkmarounTe Kabesb IMUTAaHUA K IOPTY Ha 3aTHEH ITaHEJHN
ocnmiorpada, 3aTeM IMOAKJIIYUATE ero K IOIXONAINEMY HCTOYHHUKY
HaIpsKeHUus MMepeMeHHOTo ToKa. [IpoJsioxkuTe Kabeab MUTAHUA TaKUM
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1  Hauano pa6otbi

00pa3oM, YTOObI HCKJIIOYUTH 3all[eMJIeHHe Kalesisl HOKKAMU
ocuuJIorpada.

2 Ocmuiiorpad aBTOMaTHUYEeCKH HAacCTpaWBaeT BXOIHOE HAIPSKEHHE B
cetu B amanasoHe or 100 mo 240 B mepeMeHHOro TOKA.
IIpegocTaB/ieHHBIN CETEBOM IITHYP COOTBETCTBYET TPEOOBaHUIM
CTPaHbI-U3TOTOBUTEJII.

OCTOPO)KHO Bcerpa UCNOoJNIb3yUTe 3a3eMIJIEHHDbIN ka6enb nutanua. He cHumaiite 3azemnenne ¢

kabena nutaHua.

3 HaxMuTe BBIKJIIOYATEb IHUTAHHUA.

BrIk/IIOYaTE b NUTAHUA HAXOOUTCI B JI€BOM HUKHEM YIJIy JIUIIEBOM
naHeau ycrporcTBa. OcHusiorpad BBIIOJIHUT MPOIEOYPY
CaMOJIMATHOCTUKHN U Yepe3 HEeCKOJbKO CEeKyH]H OyJeT roToB K padoTe.

Moakniouenune npo6HMKOB K ocuunnorpady

1 Ilopk/amounTe IPOOHUK K pasbeMy KaHasa BNC ocmusiiorpada.

2 Tlogk/IIOUHNTE BBIABMIKHOM HAKOHEUYHHK IMPOOHHKA K HY:KHOH TOUYKe LeIH
WA TeCTUPYyeMOro ycrpoiicrsa. 00sa3aTe/IbHO IMOAKIIYNTE Kabesb
3aseMJIeHHs MPOOHUKA K TOYKe 3a3eMJICHUS I[eIH.

A Hpenenbuoe BXO0AHOE HanpA>XeHne Ha aHanoroeom Bxoae

CAT I: 300 cpeaHekBaapatuueckux B, 400 Vpk; amHamuueckan neperpyska no
HanpaxeHuo 1,6 kVpk

C npo6Hukom 10073C 10:1 — CAT I: 500 Vpk, CAT 1I: 400 Vpk
C npo6Hukom N2862A unu N2863A 10:1 —300 cpeaHekBagpatuyeckux B
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Havano pa6orer 1

A He ponyckaiite cmewieHua kopnyca ocuunnorpada

HapyweHue 3asemneHua u cMeLLeHWe Kopnyca ocuunnorpadga MoryT npUBecTu K
HETOYHbIM U3MepeHUAM, a Takxe NoBpexaeHuto 06opyaosanua. Kabenb 3asemnenuna
npo6HUKa crieayeT 3aMKHYTb Ha Kopryc ocumnnorpada v NoAKNIOYUTL K MpoBOAY
3a3eMrneHna cunosoro kabena. Ecnu Hy>XHO BbINONHMTL 3MEpPEHWe Mexay ABYMA
TOYKaMU, HaXoAALLMMMCA NOJA HaMpPAXKEHWEM, CriesyeT UCMONb30BaTh
addepeHumanbHblii NPO6HUK C AOCTATOYHBIM AMHAMUYECKUM AMana3oHOoM.

OCTOPO)XHO He cnepyer npeHeﬁperaIb obecneyeHneM 3aluTbl nyrem 3a3emMneHuva

ocuunnorpatha. 3asemnenue ocuunnorpada ocywiecTenaerca nocpeacreom kabens
nutauua. HapyweHnue 3asemneHna noBbIWAET pUCK NOpPa>keHUA 3NeKTPOTOKOM.

BxopHou curHan

IlepBBIli BXOOHOW CUTHAJI ocHu/IIorpada — 3To curHaj Jlemo 2
KOMITEHCAIIUX IIPOOGHUKA. ITOT CHUTHAJI HCIOJb3yeTcd /I KOMIIeHCAIUU
HPOOHUKOB.

1 Ilopk/amounTe IPOOHMEK KaHada 1 ocruuiorpada k KouTakTy [emo 2
(Probe Comp) Ha JIUIEBOI HaHEJIH.

2 Iloak/arodyuTe Kadesb JAHHOrO MPOOHHKA K KOHTAKTY 3aseMJ/ieHHs (PIIoM
¢ KoHTakToM [lemo 2).

BoccraHoBneHue HacTpoek ocuunnorpatga no ymonyaHuio

BoccTaHOB/IEHHE HACTPOEK OCHUJIIOrpada II0 YMOJTIYaHUIO

1 Haxwmwure xkHonky [Default Setup] (Hactpoiika no ymonuauuto).

HaxaTue 3TOH KHOIKM BOCCTaHaBJHBaeT HACTPOWKHU OcIUJIIorpada Io
YMOJYAHUI0. TO HPUBOAUT OCIH/IIIOrpad B U3BECTHOE pabouee COCTOSHUE.
Ilasiee mepeduc/aeHbl OCHOBHbIE CTAaHIapTHBIE IIapaMeTPhI.
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1  Hauano pa6orbl

Ta6nuua 2 KoHdhurypauma no ymonyaHuio

Passeptka HopManbHbIii pexxum, macwtab 100 mkc/aen, sanepxka 0 c,
CUHXPOHU3UPYIOLLIUIA CUTHAN B LIEHTPe aKpaHa.

Beptukanb kaHan 1 BkntoyeH, macwrab 5 B/aen, cBA3b No nocToAHHOMY TOKY,
(aHanoroBblii nonoxenue 0 B.

curHan)

NcTouHuk 3anyck no nepenajy, aBToMmaTU4eckuii pexxum, yposeHb 0 V, UCTOYHMK —

kaHan 1, cBA3b N0 NOCTOAHHOMY TOKY, YKNOH nepeAHero chpoHTa, Bpema
3aaepxku 40 Hc.

Oucnneii nocrnecBeyveHue BbIKMOYEHO, APKOCTb ceTku 20%.

Mpouee HOpMarbHbIi pexxum c6opa AaHHblx, KHonka [Run/Stop] (Myck/Cron) B
nonoxeHuu yck, Kypcopbl U U3MepUTENM OTKITHOYEHbI.

Metku BCE MOMb30BaTeNbCkue MeTku, Co3aaHHble B 6UBNMOTEKE METOK, COXpaHATCA
(He yaansatoTca), Ho Bcem MeTKaM KaHarnoB 6yAyT BO3BpaLLeHbl UCXOAHbIE
UMeHa.

B menio "CoxpaHenune/BoccTaHOBJ/IeHHE" UMEIOTCS OIIIIUH IIOJTHOT'O
BOCCTAHOBJIEHUs 3aBOJACKHX HacTpoeKk (cM. pasges “BoccraHoBiieHHe
HACTPOEK I10 yMOJIYaHUI0" Ha cTpaHuile 246) Wau BBIIOJHEHUA 0e30IacHO
ouncTEN (cM. pasmges “BolimosiHeHne 0e30MacHOM OYHMCTKA" Ha

cTrpanuiie 247).

Wcnonb3oBanue aBTomacmraﬁupOBaHua

YT06bl ABTOMATHYECKH HACTPOUTHh HAWJIydIlllee OTOOpaKeHHE BXOMHBIX
CHUTHAJIOB Ha 9KpaHe ocIu/IIorpada, HUCIIodab3yhTe KHOIKY [Auto Scale]
(ABTomacuura6).

1 Hamwmure kHOUKY [Auto Scale] (ABTomacwra6).

Ha skpane ocuusiorpada HO/KEeH 0TOOPa3sUThCI HOJ0O0HBINA
OpeacTaBJIeHHOMY HHKE CUTHAJI.
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Havano pa6orer 1

Kanansl

0c 1

M eHio aMEGLUTES"
O TMEHKTE BbicTpa.otn. 2
ABTOMACLITES

2 Jl;is Bo3BpaTa K IPEIbIAYIIHM HACTPOHKAM OCHH/IOrpada HamKMHUTE
kHOnKy OTMeHutb ABTOMacwiTab.

3 Jlig BEJIIOYEeHHS "OBICTPOM OT/IANKH" aBTOMACIITAOHPOBAHUA, U3MEHEHU
aBTOMACIITAOHPYEMbIX KAHAJIOB MJIM COXPAHEHHS PeKUMa c60pa JaHHBIX
B IIpoOllecce aBTOMACINTAOHPOBAHUSA HajKMHUTe KHOIKY bbicTtpas otnapka,
Kananbl miau Pexxum c6opa.

Te ke KHOIKH oToOpaskarorca WM B MeHio "HacrTpoiika apromaciuTaba'.
CMm. “YcTaHOBKA HmapamMeTpOB HACTPOHKH aBTOMAacIuTada' Ha
crpanuiie 264.

Eciim curaaji oro6paxkaeTcs, HO 3TO He TOT IPAMOYTOJbHBIN CUTHAJI,
KOTOPBIN MOKa3aH BBIIIE, TO HMPOBEIUTE IIPOLEAYPY, Ha3bIBAEMYIO
“KoMmeHcarusa ITaCCUBHBIX MPOOHUKOB" Ha cTpaHuiie 30.

Eciin cursasia He oToGpaskaeTcs, TO yOeauTech, YTO MPOOHUK HAIEHKHO
HOJK/II0UEH K BXOTHOMY pasbemMy BNC Ha JIMIIeBOII HMaHEJHd U pasbeMy
Ilemo 2 (Probe Comp) cJsesa.

Mpuiuun  IIpu aBTOMACIITAOMPOBAaHUH AHAJIU3UPYIOTCSI BCE CHUTHAJIBI Ha KaiKJIOM U3
[ENCTBMA  KaHAJIOB M Ha BXOJle BHEIIHEro MCTOYHHUKA 3allycKa. Peub uaeT u o
aBToMacwrabupo 1M@PPOBBIX KaHAJIAX, €CJAU TAKOBbIE IOIKIIOYEHBI.
BaHMA
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Hauano pa6otbi

IIpu aBTOMACIITAOMPOBAHHUU Y/IABIHUBAIOTCS, BKJIIOYAIOTCI U
MAaCIITA0UPYIOTCI JIF0Oble KAaHAJbI C IIOBTOPSAIOIIMMCA CATHAJIOM YaCTOTOMH
or 25 T, pabodyuMm IMKJIOM, mpeBbHuaromuM 0,56%, ¥ MUHHMAJIbHOM
noJHoH aMmiuTygmor 10 MB. Bece KaHaJIbI, He YIOBJIETBOPSAIOIINE 3THM
TpeOOBaHUIM, BBIK/IIOYAIOTCS.

JI1s1 BpIGOpA MCTOYHHKA 3aIlyCKa HaWuTe MEePBYIO OeHCTBUTEIbHYIO (hopMy
CHUTHaJIa, HAYWHAasd C UCTOYHUKA BHEITHEro 3aIlycKa, 3aTeM, MepeXojd OT
aHAJOrOBOr0 KaHaJjla ¢ HAUMEHBIIHUM JI0 aHAJIOTOBOIO KaHAJA C
HanOOJ/IbIINM HOMEPOM H (€CJ/IHd IOAK/IIYeHbI IU(POBbIe IMPOOHUKHN)
3aKaH4YMBasg IIHQPPOBHIM KaHAJIOM C HAMOOJIBIIAM HOMEPOM.

IIpu aBTOMACIITAOMPOBAHHU [Jid 3aJ€PKKHN YKasbIBaeTcs s3HadeHue 0
CEKyH/I, HACTPOHKa BpeMeHU/JieJiIeHUs (CKOPOCTb Pa3BEPTKH) II0
TOPU3OHTAJIN 3aBUCHUT OT BXOJHOIO CUTHaJIa (OKOJIO 2 IEePUOJI0B
oTOOpaKkaeMoro Ha 9KpaHe 3aIyIeHHOro CHTHaJAa), a /IS PeKHMa 3aIyCKa
ykasbIBaeTcs 3HaueHue "@pPOHT".

KomneHcauua naccuBHbIX Npo6HMKOB

30

KaxapIii IMacCUBHBIA MPOOHHUK OCIH/IIOrpada AO/IKeH ObITh IIOABEPTHYT
KOMIIEHCAIMU /I COOTBETCTBHUs BXOJHBIM XapaKTePUCTHKaM KaHaJjia
ocrustorpada, K KOTOPOMY OH IOAK/JI0YeH. HempaBM/IbHO BBIMOJIHEHHAS
mpoIeypa KOMIEHCAITUA MPOOHUKA MOMKET CTATh HPUYUHON CEepPhe3HbIX
OIII00OK B HU3MEPEHUX.

1 BBoj curHajia KoMIIeHcalliu NMpoOHHKA (cM. “BxomgHoil curHasa" Ha
cTtpaHulie 27).

2 Hasxxmure xuonky [Default Setup] (Hactpoiika no ymonuanui) miis
BOCCTAHOBJIEHUS HACTPOEK ocliujyiorpada 1mo ymoJa4aHuio (cM.
“BoccraHoB/IeHHe HACTPOEK ocHusiiorpada Mmo yMo/J49aHuio" Ha
cTtpaHuile 27).

3 Hasxmure kHomnky [Auto Scale] (ABromacwra6), 4T0OBI aBTOMATUYECKH
HACTPOUTDH OCHUJIJIOrpacd /i CUrHasda KOMIIEHCAIUH MMPOOHHKA (CM.
“Hcrop30BaHie aBTOMACIITA0OMPOBaHUA" Ha cTpaHuie 28).

4 HaxMuTe KHONKY KaHaJIa, K KOTOpoMy Ioak/arodeH npooHuk ([1], [2] u
T.J1.).

5 B menro "Kanan" HakmuTe KHOUKY [po6HuK.
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6 B memnmo "lIpo6HME KaHaJa" HaxMmuTe KHOIKY [lpoBepka npo6Huka u
caeqydTe WHCTPYKIUAM Ha dKpaHe.

IIpun HEOOXOAMMOCTH HCIIOJIb3YHTE HeMeTa/VINYeCKHH HHCTPYMEHT
(mpusiaraemMblii K OPOOHHUKY), YTOObI HACTPOHUTH IIOICTPOEYHBIN
KOHEeHCATOp MPOOHHKA HAa MaKCHMAaJIbHO IIJIOCKHH HMIIYJIbC.

Ha mpo6uukax momenn N2862/63/90 momcTpoedHbId KOHIEHCATOP — 9TO
JKeJITBI pery/saTop Ha HaKOHeYHHKe IpoOHuKa. Ha Ipyrux mpoOHHEAX
HOJCTPOEYHBIH KOMIIEHCATOD PAacIiosiokeH Ha pasbeMe BNC.

MonHasa komneHcauus
N N
hlpesmepHaﬂ KOMMeHcaumaA
1 — —
( (
HepocTtaTtoyHas komneHcaums
- -

7 Tloak/arooyuTe NPOOHHUKH KO BCEM OCTAJIbHBIM KaHaJlaM OCIHJIIorpada
(rkaHaJ 2 2-KaHAJIBHOTO OcIu/IIorpada win KaHaJbl 2, 3 u 4
4-KaHAJILHOT'O OCIHJIJIOrpada).

8 IloBTOpuTe mpoLEAYPY O/ KakKOOr0 KaHaJA.

N3yyenne HaxoaAawwmMxca Ha NULLEBON NaHenu CPeAcTB ynpasneHus u
pa3bemMoB

IIpu ynoMuHaHUN KHONKU, HAXOIAIIEHCS HA JIMIEBOH ITaHesJH, UMeeTcsd B
BUAY JI00asg KHOIIKA (KJaBHINA), KOTOPYIO MOKHO HaKaTh.

IIpozpammnas KHONKA — 3TO OOHA U3 6 KHOIIOK, PACIOJIOKEHHBIX
HEMOCPEeICTBEHHO IO AUCIIJIeeM. ¥ C/IOBHbIE 0003HAUEHHUS STHUX KHOIIOK
oTOOpaKaIOTCA Ha 3KpaHe Haa HuMU. Ilo Mepe mepexoaa OT OJHOT'O MEHIO
ocuuJiorpada K ApyroMy uxX (pyHKIIUH MEHSIOTCH.

Onncanne 0003HAYEHHBIX HA JAHHOM PHCYHKE IIPOHYMEPOBAaHHBIX CPEICTB
yIIpaBJ/IeHUsS CM. B IPHUBENEHHOH AaJjiee TalOJIHIle.
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5. KHorkn 6. Cpenctea 7. CpenctBa 8. KHorkn 9. KHonka [Default Setup]
WHCTPYMEHTOB yrnpaBneHus yrnpaBneHus ynpasneHus (HacTpoiiku no ymonyaHumio)
3anyckom pasBepTKon 10. KHonka
4. Pyyka BBOAA [Auto Scale]
(ABTOMmacLUTab)

3. KHorka
[Intensity]
(ApkocTb)

11. JononHuTenbHbIE
cpefncTBa ynpasreHus
curHanom

12. CpepctBa
ynpaeneHus
n3MepeHnem

13. KHonku curHanos
14. Knonkn ¢parinos
15. KHonika [Help]

2. lNporpamMmmHble
KHOMKU

1. BblkntoyaTenb L @ —— ,P © °
HMTaHMﬂ///-/ \

21. Bbixog 20. Bxogbl  19. OcHoBHOW  18. KoHTaktbl  17. Bxogbl (Cnpaska)
reHepatopa uMdpoBbIX MOPT «Jemo 2», aHanoroBbix 16. CpeacTtea perynmpoBku
curHanos KaHanos USB «3asemneHve» KaHanos KO3 pULMEHTA OTKITOHEHNS
n «demo 1»
1. Bbikntovatens Y106bI BKMIOYUTD NUTaHWe, HaXkKMUTe 04MUH pa3; HaXXMUTe eLle pas, 4106bI
nutaHua OTKNYnTL NUTaHue. Cm. “Bknioyenue ocuunnorpada” Ha cTpaHuue 25.
2. MporpamMHble | DYHKLMK 3TUX KHOMOK 3aBUCAT OT MEHI0, 0TO6pakaeMbiX cpasy HaZ HUMKU

KHOMKWN Ha aucnnee.

C nomoLLbto KHOMKM "Hasaa/BBepx" BbINONHAEGTCA NepeMeLLeHne B
uepapxmm MeHio NporpamMmmMHbIx KHomok. Mpu nepexoze K BepxHei yactu

uepapxmyeckoid CTpyKTypbl KHOMKa "Hasaa/BBepx" oTknioyaer
meHt0. BmecTo HUX Ha akpaHe oTobpaatoTca cBeseHuA 06

ocuunnorpade.
3. Knonka[Intensi | Haxmurte 3ty kHonky, 4t06bl €e noaceetuThb. [loAcBeTUB e, NOBEpHUTE
ty] (Apkocrs) pyyKy BBOAA, Y4T06bI OTPErYNMpPOBaTh APKOCTL 0TOBpPaXKaeMoro cUrHana.

CoBcem Kak npwu pa6oTe ¢ aHanorosbiM ocumnnorpacdom, ynpasnas
APKOCTbIO CUTHaNa MOXHO BbIAENATb OTAENbHbIE €0 AeTanu.
PerynupoBka ApkocTv LMPOBOrO CMrHana HEBO3MOXKHa.
Moapo6HocTM 06 MCNoONb30BaHUM perynAatTopa APKOCTM AnA NpocMoTpa
Jetaneii curHana cm. B pasgene “Perynuposka apkoctn" Ha

cTpaHuue 113.
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4, Pyuka BBOAA

Pyuka BBOAIa McnonbayeTca AnA BbIGOpa 3NeMeHTOB MEHI0 U U3MeHeHUA
3HayeHuii. DyHKUMA pyykW BBOAA MEHAETCA B 3aBUCMMOCTH OT
BbI6GPAHHbIX MEHIO U MPOTPaMMHOMN KHOMKM.

06paTtnte BHUMaHUE, YTO, KOFAa C MOMOLLbIO PyYKM BBOAA MOXHO

BblﬁpaTb 3HauyeHue, 3Hak B Buae MSOFHYTOVI CTpenkun 0 Haj Heit
noacsevynBaetca. Kpome TOro, Korga CMMBOJ py4ku BBOAa

O oto6pakaerca Ha 0AHOM U3 NPOTPaMMHbIX KHOMOK, TaKXe MOXHO
BbIGpaTh 3HAYEHME C NOMOLLbIO PYYKM BBOAA.

Yacrto ans ocyuiectsneHuns Bbibopa 40CTaTOMHO NOBOPOTA KYYKW BBOAA.
VHoraa pyyky BBOZ@ MOXHO HaXaTb, YT06bl NOATBEPANTL UM OTMEHUTDL
BbI6op. Takxke HaXxaTMeM pPyyku BBOAa C 3KpaHa ybupatotca
BCNbIBalOLLME MEHIO.

5. Knasuiwum Tools

Ctoaa oTHOCATCA CneayloLLMe KNaBULLIK:

» Knasuwa[Utility] — 31y knaBuwy Haxumaltot, 4t06bl 06paTUTLCA K
meHto Utility, koTopoe no3sonaer Bam KoHUrypupoBatb yCTaHOBKU
napameTpoB BBOAa-BbIBOAA, N0OJIb30BaThCA haiNoBbIM
o6o03peBatenem, 3aZiaBatb NPeANOYTUTENbHbIE YCTAHOBKM
napameTpos, o6pallatbcA K MeHio Service U BbI6upatb apyrue
BO3MOXHOCTM (cm. rnasy 19). nasa 19, “Hactpoiiku ytunut,” Ha cTp.
255.

» Knasuwa[Quick Action] — 31y knaBuLy HaxumatoT, 4To6bl BbIGpaTh
6bicTpoe AeiicTBME: UBMEPEHME BCETO CHUMKA 3KpaHa, neyvartb,
CoXpaHeHWe UNu BbI30B AaHHbIX, (hMKcaLua oTobpaxkeHua u 1.4. (cMm.
pasaen 19.8). “Hactpoitka kHonku [Quick Action] (BbicTpoe
neiicTue)" Ha cTpanuue 273.

» Knasuwa [Analyze] — 31y knaBuiLy HaxkumatoT, 4to6bl 06paTUTLCA K
(hyHKUMAM aHanuU3a, HanpuMep, K TECTUPOBAHMIO Ha COOTBETCTBUE
macke (cm. rnasy 15 ['nasa 14, “TectupoBaHue no macke,” Ha cTp.
209), k ycTaHOBKe YPOBHA 3anycka, K yCTaHOBKe M3MepUTeNbHbIX
MOpOroB MNK K aBTOMAaTUYeCcKOoii HacTpolike 3anycka no
BMAEOCUrHanam.

» Knasuwa[Wave Gen] — 31y knasuLy Haxkumatot, 4tob6bl 06paTUTLCA K
(hyHKUMAM reHepaTopa curHanos (cm. rnasy 16). [nasa 16,
“l'eHepatop curHanos,” Ha cTp. 227.

6. CpeactBa
ynpasrneHua
3anyckom

C nomolLblo 3TUX 3MEMEHTOB ynpaBneHWa 3aAaloTcaA napaMeTpbl 3anycka
ocuunnorpada ana cbopa AaHHbIx. Cm. Mnasa 9, “3anycku,” Ha cTp. 125
u masa 10, “Pexum 3anycka/cBasb,” Ha cTp. 147.
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7. Cpeacrsa K cpeacteam ynpaBneHua pa3BepTKoii OTHOCATCA CrieayloLme:
ynpasnexus * Pyuka koadhhmumeHTa pa3BepTku — NOBEPHUTE PYUKY B CEKLIMM
pa3BepTKoi

pa3BepTku, 0603HaUYEHHYI0 Kak ,b /\/ , 4T06bI OTPEryNUpoBaTh
HacTpoliky BpeMeHU/aeneHunA (CKopocTb pa3BepTku). 3HaKM noj 31oi
PYYKOIi 03HAYaloT, YTO C ee NOMOLLbIO MOXKHO pa3BepHyTb UNK
YMEHbLLMTL CUTHaN 3a CYeT MaclUTabupoBaHmMA Mo ropU3oHTanu.

» Pyuka nonoxexua koapmumueHTa pa3BepTku — MOBEPHUTE PyuUKY,
0603HaYEHHYI0 KaK 4 » ANA TOPM30HTamNbLHOro NepeMeLLeHns no
curHany. Mpu aToM MOXHO 0T06pPa3UTb NOMyYEHHbIN CUrHan A0
MOMeHTa 3anycka (MoBOPOT PyyYku MO YacoBOIi CTPerke) unu nocne
(noBopoT pyukn NpoTnB YacoBoii cTpenku). Ecnu nepemetlexne no
CMTHary NpoMCX0AUT NPU OCTaHOBNEHHOM ocumnnorpade (He
HaxoZALlemMcA B pexume paboTbl), To oTo6paalorca AaHHble
CUrHana, nosly4YeHHoro nocneAHnM.

» KHonka [Horiz] (Topu3oHT.) — HaxXmuTe 3Ty KHOMKY, YT06bl OTKPbITh
meHto "PasBepTtka", rae MoxHo Bbibpath pexxumbl "XY" n "Kauenue",
BKIMIOYMTb UMM BbIKMIOYUTL MacLLTabUpOBaHWe U TOUHYIO HAaCTPOIAKY
BpemeHu/neneHnA no ropuaoHTanu, a Takxke BblbpaTh TOUKY 0TCHETa
BPEMEHM 3arnycka.

» KHonka MacmTa6a© — Ha)XMUTe KHOMKy MacLiTaba @ 4T06bI
pasaenutb aucnnei ocumunnorpada Ha akpaHbl "HopmanbHbii" n
"Macwra6", He oTKpbIBaA MeHio "Pa3BepTtka".

» KHonka [Search] (Monck) — nounck cobbiTnii cpean NonyyYeHHbIX
ZlaHHbIX.

» Knonku [Navigate] (HaBurauna) — Haxxumaiite aty KHOMKY npu
MPOKPYTKE MONYYEHHbIX AaHHbIX (BpeMa), cobbITMiA noucka unu
JlaHHbIX, COXPAHEHHbIX B CErMeHTUpOBaHHOW namaTtn. Cm. “Hasurauma
no BpeMeHHoli pasBepTke" Ha cTpaHuue 59.

Moapo6Hee cm. maBa 2, “CpeactBa ynpaBneHusa passepTkoid,” Ha cTp. 47.
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1

KHonku
ynpasneHua
pabortoii

Koraa kHonka [Run/Stop] (Myck/Cron) cBetutcA 3eneHbIM CBETOM,
ocuunnorpac paboTaer, To €cTb, NpyU CO6NI0AEHMN YCIIOBWUIA 3anycKa
BbINoNHAETCA c6op AaHHbIX. [INA ocTaHoBa c6opa AaHHbLIX HAXKMUTE
kHonky [Run/Stop] (Myck/Cron).

Koraa kHonka [Run/Stop] (Myck/Cron) cBetutca KpacHbIM CBETOM,
c6op AaHHbIX 0cTaHOBNEH. [InA 3anycka c60pa AaHHbIX HAXKMUTE KHOMKY
[Run/Stop] (Myck/Cron).

[na oaHokpaTHOro 3anycka u 0To6paxeHnA AaHHbIX (BHEe 3aBUCUMOCTH,
paboTaet ocumnnorpad UNM 0CTaHOBNEH) HaxkMuTe KHomKy [Single]
(OanokpartHbiii 3anyck). [Moka uaet 3anyck ocuunnorpada, KHonka
[Single] (OaHoKpaTHbIif 3anycK) cBETUTCA XKENTbIM CBETOM.
[HononuutenbHble cBeAeHUA cM. B pa3aene “Pabota, octaHoBKa U
BbIMOMHEHKUE 0AMHOYHOTO LiMKNa cbopa AaHHbIX (ynpaBneHue
pa6oToii)" Ha cTpaHuue 157.

KHonka
[Default Setup]
(Hactp.no
YMoOn4aHuio)

Haxxmute 3ty KHOMKy, 4T06bl BOCCTAaHOBUTL HACTPOMKK ocuunnorpaga no
ymonuanuio (noapo6Hee cm. B pasaene “BoccraHoBneHue HacTpoek
ocuunnorpada no ymonyanuio" Ha ctpanuue 27).

KHonka [Auto
Scale]
(ABTomacwra6

)

Mpu HaxaTtun kHonku [AutoScale] (ABTomacwrta6) ocumnnorpad
6bICTPO ONpeAenAeT akTMBHbIE KaHarbl, BKIMOYaeT X U MacLuTabupyer
AnAa oto6paXkeHnA BXOAHbIX CUrHanoB Ha akpaHe. Cm. “Vcnonb3oBaHue
aBToMacluTabupoBaHua" Ha cTpaHuLe 28.
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11. ﬂOI’IOl’IHMTel’IbH K AONONHUTENbHbIM CpeaCTBaM yrpaBneHnA CUrHarnom OTHOCATCA

ble CpeACTBa crneayioLme:
ynpasnexus » KHonka [Math] (Marematnka) — aoctyn K curHanam
CUrHanom MaTeMaTuyeckux yHKUUM (CnoxeHue, BblunTaHue, U 1.4.). Cm.

[nasa 4, “Matematnyeckas o6pabotka ocumnnorpamm,” Ha ctp. 71.

» Knonka [Ref] (OnopH.) — agoctyn k dhyHKUMAM OMOPHOTO CUrHana.
OnopHbI curHam — 310 COXpaHeHHbI CUTHar, KOTopblii MOXHO
0T06Pa3nTb M CPaBHUTL C CUTHANOM JPYroro aHanoroBoro kaHana unu
maTemaTuyeckoii oyHkumumn. Cm. Mnasa 5, “OnopHblie curHansl,” Ha
cTp. 87.

» Knonka [Digital] (LndipoB.) — kHONKa BKNIOYEHWA UMK BbIKIIOYEHUA
uMcpoBbIX KaHAMNOB (CrieBa 3aropuTca cTpesnka).

Koraa cnesa ot kHonku [Digital] (LdpoB.) 3aropaertca ctpenka, ¢
MOMOLLbIO BEPXHEW MynbTUNIEKCUPOBAHHOI Pyykm Bbl6upatoTca (1
BbICBEUMBAKOTCA KPacHbIM) OTAeNbHbIE LUPOBbIE KaHanbl, a ¢
MOMOLLbHO HUXHET BbIMOMHAETCA UX pa3MeLLEeHUE.

Ecnu ocumnnorpamma nomeluaetca NoBepx y>ke CyLLEcTBYyIOLLEN, TO
3HauyeHue UHAMKaTopa c ee NeBoro kpaa usamenserca ¢ Dn (rae n —ato
OAVHapHbI HoMep KaHana o1 0 go 7) Ha D*. 3nak "*" o3Havaer
B3aWMHOE HaroXeHue ABYX KaHamnos.

Y106b! BbIGPATh OAUH U3 HANOXXEHHbIX KaHaoB, MOXHO NOBEPHYTb
BEPXHIOKO PYuKy. 3aTemM MOXHO NOBEPHYTb HUXKHIOK PYUKY, UT06bI
pacnonoxutb ero, Kak v no6oii Apyroi kaHan.

[ononHutensbHble cBegeHUA 0 LUGPOBLIX KaHanax cMm. [nasa 6,
“Uudbposble kaHanbl,” Ha cTp. 93.

» KHonka [Serial] (lMocnepoBatenbH.) — B ocuunnorpadax 2000
cepuu X 3Ta KHoMKa He UCMorb3yeTcA.

* MynbTunnekcupoBaHHas pyyka maclutaba — 3ta pyyka maclutaba
“cnonb3ayeTcA AnA MaTemMaTUyeckux, ONopPHbIX UK LU POBbIX
CUTHAroB ¢ NOACBEYEHHON CTpernKoii cnesa. [ina curHanos
mMaTemaTtu4yeckux (pyHKLMIA U OMOPHbIX CUTHAMOB 3Ta pyyka paboTaer
Kak pyyka maclitaba koahchmumeHTa OTKNOHEHMA aHaNoroBoro
kaHana.

*  MynbTunnekcupoBaHHas pyyka NonoXeHUa — 3Ta pyyka NonoXxeHus
Ucnonb3ayeTca AnA MaTemMaTUyeckux, ONopPHbIX UK LU POBbIX
CUTHAroB C NOACBEYEHHOW CTpernKoii cnesa. [Ina curHanos
MaTemaTu4yeckux (pyHKLMIA U OMOPHbIX CUTHANOB 3Ta pyyka paboTaer
KaK pyyka nepemeLLeHUA aHaroroBoro KaHasna no Beptukany.
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12. | Cpeacta
ynpasrneHua
u3MepeHuem

K cpeactBam ynpaBneHua n3MepeHneM OTHOCATCA CrieayloLme:

*  Pyuka KypcopoB — Ha)kmuTe 3Ty pyuky, 4To6bl BbI6paTh BO
BCMMbIBAOLLEM MEHIO Kypcopbl. 3aTeM, Koraa BCMIbiBaloLLlee MeHo
3aKpoetcA (No ucTeyeHun BpeMeHn otobpaxkeHua unu nocne
MOBTOPHOTO HaXkaTuA AAHHOI PyyKu), oTperynupyite ¢ ee NoMoLLbio
nonoxeHue BbIGpaHHOrO Kypcopa.

» KHonka [Cursors] (Kypcopbl) — HaxxmuTe 3Ty KHOMKY, YT06bl
OTKPbITb MEHI0, C MOMOLLIbIO KOTOPOFo MOHO BbI6paTh pexXum
KYPCOPOB U UCTOYHMK.

* KHonka [Meas] (\amepenuna) — Haxxmute 3Ty KHONKY ANA AocTyna K
npezBapuTenbHO 3aaaHHbIM n3amepeHuam. Cm. Maga 13,
“3amepenua,” Ha cTp. 187.

13. | KHomkwm
CUrHanoB

Knonka [Acquire] (3axBar) no3sonaet Bbi6paTb pexxuMbl 0ToO6paXKeHUA
"HopmanbHbiit", "06Hapy>xeHue nukos", "YcpeaHenue" unu "Boicokoe
paspetwuenune” (cMm. pasaen “Bbi6op pexuma cb6opa AaHHbIX" Ha
cTpaHuue 164), a Takxxe UCMonb3oBaTh CEIMEHTUPOBAHHYIO NaMATb (CM.
pasaen “C6op AaHHbIX B CETMEHTUPOBaHHYIO namMATh" Ha cTpaHuue 172).
Knonka [Display] (Oto6paxxenue) o6ecrneyuBaet A0CTyN K MEHIO, B
KOTOpPOM MO>XKHO BKITHOUMTb MOCNiecBeyeHue (cM. pasaen “YcraHoBka U
oTMeHa nocnecseyenua” Ha ctpanuue 115), c6pocutb u3obpaxkeHue u
oTperynupoBatb ApKOCTb (KOOPAMHATHOW) CETKM (CM. pasaen
“PerynupoBka Apkoctu maclutabHoi cetku" Ha cTpanuue 117).

14. | KHonku
thaiinos

Haxwmute kHonky [Save/Recall] (Coxpanexue/Bbi3oB), uto6bi
COXPaHWUTb MNU BbIBECTW Ha 3KpaH curHan unu Hactpoviku. Cm. Masa 17,
“CoxpaHeHue/BoccTaHOBEHUe (HaCTPOMKK, aKpaHbl, AaHHbIE),” Ha CTp.
233.

Haxatnem kHonku [Print] (Meuatb) oTkpbiBaetca meHto "Hactpoiika
neyatn", c NOMOLLIbIO KOTOPOro oTo6paXkaemble CUrHanbl MOXHO
pacneyaratb. Cm. [naBa 18, “lMevatb (akpaHoB),” Ha cTp. 249.

15. | Knonka [Help]
(Cnpaska)

OtkpbiBaeT meHto "CnpaBka", B KOTOPOM MOXHO NMPOCMaTPUBaTh TEMbI
cnpaBku 1 Bbi6paTh A3bIK 0To6paxkeHua. Cm. Takxe “[loctyn K
BCTPOEHHOI KpaTKoii cnpaske" Ha cTpaHuLe 45.
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Cpeacrsa
perynupoBku
KoathchuumeHTa
OTKIOHEHUA

K cpeactBam perynupoBku koadhhuumeHTa 0TKIIOHEHWA OTHOCATCA

cneayouume:

* KHonku BkntoueHUA/BbIKIIOYEHUA aHANOrOBbIX KAHaNoB — 3TH
KHOMKW MCMONb3YIOTCA ANA BKIOYEHUA UMK BbIKMIOYEHUA KaHana unu
ANA AocTyna K MeHIo NporpaMMHbIX KHOMOK KaHana. [Ana kaxaoro
KaHana umeeTcA CBOA KHOMKa BKIOYEHUA/ BbIKMIOYEHUA.

* Pyuka macwraba koachduumeHTa oTknoHeHua — [na kaxzaoro

KaHana MMeroTCcA pyykun, 0603HaueHHbIe Kak f\j ,b . 3TN pyyKm
UCMONb3YIOTCA ANA U3MEHEeHUA YyYBCTBUTENbHOCTU MO BepTUKanu
(ycuneHue) kaxxaoro U3 aHanoroBbIX KaHasnos.

*  Pyuku nonoxeHua koathchuumeHTa OTKNOHEHUA — 3TU PYYKH
UCMONb3YIOTCA ANA U3MEHEHUA Ha AUCTNee NOMOoXeHUA KaHana no
BepTMKanu. [Ina Kaxaoro KaHana MMeeTca CBOW perynartop
MOMNO>XeHWA N0 BEPTUKanM.

» KHonka [Label] (Metka) — HaxxmuTe 3Ty KHOMKY AnA AocTyna K
meHto "MeTtka", c NoMoLLbO KOTOPOTo MOXHO yCTaHaBNMBaTh METKM
Ana 0603HaYeHMA KaXx o ocLMNnorpamMmmbl Ha aKpaHe
ocuunnorpada. Cm. asa 8, “Metkn,” Ha cTp. 119.

[ononHutensHble cBefeHua cM. B pasaene [nasa 3, “Cpeacrsa

perynupoBku no septukanu,” Ha ctp. 63.

Bxoabi
aHanoroBsbIx
KaHanos

Moakniouute k aTM pasbemam BNC npobHuku ocumnnorpacha unu
kabenn BNC.

ImneaaHc Ha Bxoae aHanorosoro kaHana ocuunnorpada InfiniiVision
2000 cepun X cocrasnaer 1T MCQ.

Kpowme Toro, B HUX He nMpeAycMOTPeHO aBTOMaTM4eckoro onpeaeneHus
npo6Huka, noatoMy Ana obecneyeHUA TOYHOCTU U3MepeHUit creayet
[JOMXHbIM 06pa3oM HacTpouTb KoachuUMeHT 3aTyxaHua npo6Huka. Cm.
“Ykasanue koachcuumeHTa 3atyxaHua npobHuka" Ha ctpaHuue 69.

KoHTakTbi
"[lemo 2",
"3asemnexune"
n"Oemo 1"

» Konrakr "[lemo 2" — Ha 3T0T KOHTaKT BbIBOAWUTCA CUTHAN
KoMneHcauum NnpobHKUKa, C NOMOLLbIO KOTOPOTO MOXHO COMOCTaBUThb
BX0/IHOE EMKOCTHOE COMpPOTUBNEHUEe NPo6HMKa C KaHanoM, K
KoTopomy ToT noakntoyeH. Cm. “KomneHcauma naccuBHbIx
npo6HukoB" Ha ctpaHuue 30. Mpu Hanuumn onpeaeneHHbIX
NULLEH3MPOBAHHbIX (DYHKLWIA Ha 3TOT KOHTAKT ocuunnorpacda moryt
TakXe BbIBOANTLCA AEMOHCTPALIMOHHbIE U Y4eOHble CUTHarbI.

» KoHTakT 3a3emMneHna — 3T0T KOHTAKT MCMONb3yeTcA AnA 3a3emMreHuna
NPo6HUKOB, NOAKNIOYEHHbIX K KoHTakTam "[demo 1" u "[lemo 2".

»  Konrakt "[lemo 1" — npu Hannuuu onpeaeneHHbIx
NULEH3UPOBaHHbIX (DYHKLIMIA Ha 3TOT KOHTAKT ocumnnorpada Moryt
BbIBOANTLCA IEMOHCTPALIMOHHbIE U YYebHble CUTHATbI.
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Hauano pa6otbi

1

OcHoBHoii nopt
usB

J70T NOpPT NpeAHa3HayeH AnA NoAKMYeHUA K ocuunmorpady
USB-HakonuTenei unu npuHTepos.

Moakniounte coBmectumblii USB-Hakonutens (hnaw-namarb, AMCKOBOA
W T.A.) ANA COXpPaHEHMA UMK BOCCTaHOBNEHNA (halinoB HacTpoek
ocuunnorpada U 0NopHbIX CUTHANOB UAW AaHHbIX U M306paxkeHui
akpaHa. Cm. I'masa 17, “CoxpaHeHue/BoccTaHOBREHUE (HACTPOMKMY,
3KpaHbl, JaHHbIe),” Ha cTp. 233.

[inA BbINONHEHWUA NeyaTtn nogknoymnte cosmectTumblii USB-npuntep.
[ononHutenbHble cBeAeHUA O BbINMONHEHWUN NevaTu cm. B [naBsa 18,
“Meyatb (3kpaHoB),” Ha cTp. 249.

[Mpu Hanuuum goctynHbIx 06HoBNEHUH noptT USB MoXHO ucnonb3oBatb 1
Ana o6HoBneHua cuctemHoro M0 ocuunnorpada.

Mpu otknoueHun USB-Hakonutena ot ocumnnorpada cobniogeHus
0co6bIx Mep NPeAoCTOPOXXHOCTU He TpebyeTca (ero He Hy>XHO
"nasnekatb"). Mo ocywiecTBneHum onepauuit ¢ haknamm
USB-Hakonutenb MOXHO MpOCTO 0TCOEAUHMUTD.

BHVIMAHVIE:AHe cneayert NOAKNKOYaTh 0CHOBHOW KOMNbHOTEP K
ocHoHomy nopty USB ocuunnorpadpa. Bocnonbayittech noptom ans
yctpoiicTts. OCHOBHOVW KOMMbIOTEP pacno3HaeT ocuunnorpad Kak
YCTPOWCTBO, MO3TOMY ero creAyeT NOAKIOYaTh K NOpTy ocuunnorpada
ZINA yCTpOMCTB (pacnonoxeHo Ha 3aaHeii naHenu). Cm. “Hactpoiiku
uHTepdelica BBOAa-BbIBOAA" Ha cTpaHuLe 255.

Ha 3agHeii naHenu npubopa ectb eLle oauH ocHoBHol nopt USB.

20.

Bxoap!

UMpoBbIX
KaHanos

Moaknioumute Kabenb UM poBOro NPo6HMKa K 3TOMY padbemy (TONbKo Ana
moaeneit MS0). Cm. Mnaga 6, “Lindposbie kaHanbl,” Ha cTp. 93.

21.

Bbixoa
reHepartopa
CUrHanoB

Ha pasbem Gen Out BNC BbiBoaATCA CMHYCOMAANbHbIE, NPAMOYTONbHbIE,
nunoo6pasHbie, ONOPHbIE, UMMYNbCHbIE CUTHANbI, @ TAKXKE CUTHAMbI
MoCcTOAHHOrO Toka unu wyma. Haxxmute kHonky [Wave Gen]
(Fenep.curuanos), uto6bl HacTpouTb reHepatop curHanos. Cm. [masa 16,
“l'eHepatop curHanos,” Ha cTp. 227.

Haknapku pna nuueBon naHenu Ha pa3HbIX A3bIKaX

Hagknankyu Ha JIMIEBYIO MaHeJb C IePeBOIOM AHTJIMHCKUX Ha3BaHUU
KHOIIOK U MeTOK AocTymnHbl Ha 10 a3bikax. CoOTBeTCTBYIOMAd HaKJIAIKa
BKJIIOYAeTCSI B KOMILIEKT, KOIIa IIPH IIOKYIKe MpHOOpa YKa3bIBAeTCH
BapHaHT JIOKAJIU3AIIUH.

3akperieHHe HAKJIAJKA Ha JIUIEBOW MHaHe N

1 AKKypaTHO IOTSHHTE W CHHMHTE PYYKH JIUIIEBOH IaHEJIH.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBopacTBo nonb3oBartens

39



1  Hauano pa6otbi

2 BcraBbTe GOKOBBIE YIIKH HAKJIAJIKHU B IleJIeBble OTBEPCTUS JIHUIEBOM
HaHeJ .

3 BepHuTe pPyYKH JUIEBOH ITaHEJH Ha MECTO.

Hagksagky Oy JIMIeBOM IaHe/J M MOKHO 3aKasaTh Ha Beb-caire
"www.parts.agilent.com" mo cjeaymImpuM HOMepaM JeTaJiew:
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1

fsbik Haknapka pna 2-kananbHoro | Haknapka ana 4-kananbHoro
npu6opa npu6opa
OpaHuy3cKuii 75019-94324 75019-94316
Hemeukwit 75019-94326 75019-94318
VtanbaHcknii 75019-94323 75019-94331
finoHckuii 75019-94311 75019-94312
Kopeiickuit 75019-94329 75019-94321
MopTyranbckuii 75019-94327 75019-94319
Pycckuii 75019-94322 75019-94315
Kutaiickuii (ynpoLueHHbIi) 75019-94328 75019-94320
VicnaHckuii 75019-94325 75019-94317
Kutaiickuii (TpaauUMOHHBIN) 75019-94330 75019-94310

N3yyenne pasbemMoB 3agHei nanenu

Onucanne 0003HAYEHHBIX HA JAHHOM PHCYHKE IPOHYMEPOBAaHHBIX CPEICTB

yIIpaB/eHHUsA CM. B IPHUBENEHHOH AaJjiee TalOJIHIle.
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1  Hauano pa6orbl

8. MopT ycTtporictea USB

3. Jon. moaynb

L

F uss 7. OcHosHol nopT USB LAN/VGA
TRIG_OUT IEZXT TRIG IN| 6- Pa 31:eM
S EXT TRIG IN
—— “——3~ 5. Knonka
3awunThbl
0 KanmbpoBku
j c — 4. Pasbem GPIB
I = TRIG OUT

WARNING: MAINTAIN
GROUND T0 AVOID
ELECTRIC SHOCK

Ve
L A

3. OTcek anga mogyns

~ 100120V, 50/60/400Hz

2. MHe3go ans 3amka Kensington

|
@ 1. Pasbem Ans kabens nutaHns

1. Pasbemkabens | [logkntounte kabenb NUTaHMA K 3TOMY pasbemy.
nuTaHua
2. IHesno ana K atomy rHesay noakniovaerca 3aMmok Kensington, npesHasHaueHHbli
3amKa ANA 3alUnTbl YCTPOKCTBA.
Kensington
3. Otcek ana B komnnekTt gaHHoro ocumnnorpaca MoAynu He BXOAAT.
moayna [lononHuTenbHO MOXHO 3aKa3saTb U ycTaHoBUTb Moaynb DSOXLAN
LAN/VGA.

» [lopt LAN — obecneuuBaer cBa3b ¢ ocuunnorpaom u
ucrnonb3oBaHne hyHKLMM yYAaNeHHOM NMLLEBOI NaHenu nocpeacTeoM
nopta LAN. Cwm. Masa 20, “Be6-unHtepdeiic,” Ha cTp. 277 n “[ocTyn K
Be6-uHTepgeicy" Ha cTpaHuue 278.

* Buaeosbixoa VGA — ob6ecneynBaeT BO3MOXHOCTb MOAKMNIOYEHHUA
BHELLHEero MOHWUTOPa UNK NPOEeKTopa C Lienbio NonyyeHus bonee
KpynHoro n3obpaxkeHua unu n3obpaxxeHna Ha yaaneHHoOM oT
ocuunnorpada cpeAcTBe NpocMoTpa.

[axe npy NoAKNOYEHHOM BHELLHEM AMCITIEe BCTPOEHHbIW Aucnnen
ocuunnorpaca ocraerca BKNoYeHHbIM. Pasbem BUAEOBbIX0AA
aKTMBEH NOCTOAHHO.

[na nony4eHua ycToMumMBOro BUAEOCUTHaNa ONTMMarbHOro KayecTsa
peKoMeHayeTcA UCMOoNb30BaTh IKpaHUPOBaHHbINA BUAEOKa6erb ¢
theppuUTOBLIMM CEPAEYHUKAMM.

Mo>xHo Take A0NONHUTENbHO 3aKa3aTb U YCTaHOBUTb MOAYTb

DSOXGPIB GPIB.
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Hauano pa6otbi

4, Paswem TRIG
ouT

Pasbem BbixogHoro curHana 3anycka BNC. Cm. “Hactpoitka ucrounuka
ana pasbema TRIG OUT Ha 3agHeii naHenun" Ha cTpaHuue 265.

5. KHonka
3aLUMTDI
KanubpoBKy

Cm. “lMonb3oBatenbckan kanubpoBka™ Ha cTpaHuue 267.

6. Pasbem EXT

BHelwuHuit pasbem BxoaHoro curHana 3anycka BNC. MoacHeHuaA cm. B
paszene “Bxog BHellHero ucto4Huka 3anycka" Ha ctpaHuue 153.

JT0T NOpT NpeAHa3HayeH AnA NoAKNOYeHUA ocuunmorpada K
XocT-komnbioTepy. Yepes nopt yctpoiictea USB moxkHo 3anyckatb
yAaneHHble KOMaH/bl AnA ynpaBneHua ocuunnorpacom ¢
xocT-komnbiotepa. CM. “[IuctaHuUMOHHOE NporpaMMUpoBaHue ¢
npumeHeHuem naketa Agilent |0 Libraries" Ha cTpanuue 283.

TRIG IN

8. Moprt
ycTpoicTBa
USB

1. Mopt USB

3107 nopt paboraet Tak xe, kak nopt USB Ha nuueBoii naHenu
yctpoicTea. Mopt USB ncnonbayetca ana coxpaHeHMa AaHHbIX
ocuunnorpada u 3arpyaku o6HOBNeHuiA nporpaMmHoro obecneyeHus.
Cwm. Takxe pasaen lMopt USB (see ctpanuua 39).

N3yuenue gucnnesa ocuunnorpada

Ha skpane ocumiorpada oToOpamarTcs IIOJydeHHbIe CHTHAJIBI,
HACTPOUKH, Pe3yIbTaThbl U3MEPEHUH W HA3BAHUSI IMPOTPAMMHBIX KHOIIOK.
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1  Hauano pa6orbl

YyscTBUTENBHOCTL  Touka 3anycka, Bpewms Bpemsa/  CoctosiHue Tun UcTouHmK
aHanoroBoro kaHana TOYKa OoTc4eTa  3afepXKku [JdeneHne paboTa/ocTaHoOB 3amycka 3anycka
) ~ BPeMeHu ‘
Crpoka — ' - YpoBeHb
COCTOAHUA 3anycka nnu
YpoBeHb undpoBor nopor
3anycka
O6bnacTtb
AHanoroBble nHdopMauunn
KaHarbl AN
N HUXKHKE
YPOBHMU Kypcopbl,
onpegensiowne
Lcpposbie i Namowrlll n3mepeHue
KaHansbl
Ammn (]
o M3mepenunsa

CTpoka MeHo
MporpamMmHble
KHOMKM

CTpOKa BerHﬂﬂ CTpOKa gucnrnea coaep>XXuUT ceeeHun o HaCTpOI?IKaX no BepTuKanu,

COCTOAHMA TOPU3OHTANn n HaCTpOVIKaX 3anycka.

O6nactb 06nactb oTo6pa>keHUA COAEPXKUT MOJTyYEHHbIE CUTHASbI, UAEHTU(UKATOPDI

oTo6paxeHns KaHarnoB, a Tak)xe MHAMKATOPbl aHaNoroBoro 3anycka 1 ypoBHA 3a3emreHus.

CBeaeHmMA 0 KaXkA0M aHanoroBoM KaHane otobpaatoTca pasHbIM LIBETOM.
[ina oTo6paxkeHuA aetanei curHanoB ucnonbayerca 256 yposHel ApkocTy.
[lononHutenbHble CBeAEHMA 0 MPOCMOTPE AeTanei curHana cm. B pasaene
“PerynupoBska apkoct1" Ha ctpaHuue 113.

[lononHutenbHble cBeaeHMA 0 pexxumMax otobpaxkeHua cm. B [nasa 7,
“Hacrtpoiika akpaHa,” Ha ctp. 113.

O6nactb Kak npasuno, B o6nacti uHchopMauum coaep>KaTca aHanoroBblit KaHar,

uHdopmaumu pesynbTaTbl c60pa AaHHbIX, aBTOMATMYECKUX U3MEpeHUid U UCNoNb30BaHNA
KYpCOpOB.

Crtpoka meHio Kak npaBuno, B 31011 CTpoKe coAep>XUTCA Ha3BaHUE W Apyrue CBeeHnA o

BbldpaHHOM MEHIO.
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Havano pa6orer 1

MeTtku 3T METKM ONUCbIBAIOT (DYHKLIMK NPOTrPaMMHbIX KHOMOK. O6bIY4HO C NOMOLLbIO
nporpaMMmHbIX nporpaMMHbIX KHOMOK HacTpauBatoTCA A0MNONHUTENbHbIE NapameTpbl
KHOMOK BbIGPAHHOTO PeXXMMa UNu MeHH.

lMpyn HaxkaTM KHOMKM Ha3a//BBepX B BePXHeli TOUKE nepapxumu MeHio
OTKIIOYAOTCA METKW NPOrpaMMHbIX KHOMOK M oTobpaxatotca
[OMOJNTHUTENbHbIE CBEAeHUA 0 CMELLEeHUU KaHana 1 Apyrux napamerpax
KoHturypaumu.

LlocTyn K BCTPOEHHOM KpaTKOW cnpaBKe

BbizoB kpatkoit 1 Haxxmure um ynep:kuBaiTe KHONKY WJ/IM ITPOrPAMMHYIO KHOIIKY, JIJIS
cnpaBKu KOTOPOI TpebyeTcs IMPOCMOTPETH CIPAaBKY.

Agilent

Kpatkoe
crpaBo4yHoe
coobLleHue

BrloTpa ot ]

Hopman bHbl A

HaxmMuTe 1 yaepxuBanTe KHOMKY Ha NULEBOM NaHENN UM NporpaMMHYyH KHOMKY
(vnn, npn ncnonb3oBaHum Beb-Opay3epa yaaneHHo! NMUEBON NaHenm,
LLENMKHUTE NPOrPaMMHYIO KHOMKY NPaBoy KHOMKOW MbILLIN).

KpaTkasa cupaBka GygeT oTOOpaskaThbCA Ha 3KpaHe O HAKATUA JTPYTroH
KHOIIKM WJIM IOBOPOTA PYYKH.
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Bbi6op a3bika
untepdeiica
nonb3oBarensa u
KpaTtKoW cnpaBKu

46

JII/1a BhIGOpA A3bIKa MHTepdelica I0ab30BaTe/]I M KPATKOH CIIpaBKU
BBIIIOJTHUTE CJIEeOYIOIhe HeHCTBHA.

1 Haxwmwure kuonky [Help] (CnpaBka), 3aTeM HamMuTe IIPOrpaMMHYIO
KHOMKY fA3bIK.

2 HasxkumMaiiTe XU OTIIyCKaliTe HPOrpaMMHYI0 KHOIKY f3blK m/in
MMOBOPAYUBANTE PYUYKy BBOjia, HOKa He OyneT BhIOPAH HYMKHBIA S3BIK.

JloCTYIIHBI CJ/IeayIolie A3bIKW: aHIVIMUCKHUN, (PPaHIy3CKHHA, HeMEeITKUH,
UTAJILIHCKUH, ATIOHCKUH, KOPEUCKUH, IOPTYTaJbCKUH, PYCCKUH, KUTANCKUN
(VIIpOIIEeHHBIH ), UCIIAHCKUHN KUTAHCKUHA (TPaauIlIOHHBIN).
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTBo nonb3oBarens

o
. @ o o 2
® CpepcrtBa ynpaBneHua pa3BepTKou

Perynupoeka maclutaba pa3sepTku (Bpema/aeneHue) 49
Perynuposka 3aaep>ku no ropusoHTanu (nonoxexua) 49

MpokpyTka n MacLiTabupoBaHne OTAEMNbHbIX UMK OCTAHOBIIEHHbIX
AaHHbIX 50

MameHeHne BpemeHHoro pexuma passeptku ("HopmanbHbiid", "XY" unu
"Kauenue") 51

OtobpaxkeHne BpeMeHHOM pa3BepTkuU ¢ U3MEHEHHbIM Maclitabom 56

lMepekntoyeHne pexxuMoB rpy60oii/TO4HON HAaCTPOMKM KHOMKM MacluTaba
passepTkn 58

PasmelleHue To4KM oTcYeTa BpemMeHu (cnesa, no LeHTpy, cnpasa) 59
Hasurauma no BpemeHHoi passeptke 59

Huxe mepedmcieHbl CpPeICTBA YIIPABJIEHUSI Pa3BEPTKOM.
¢ Pyukm Maciura®a W IIOJI0MKEHUS PasBepPTKH.

e Kuomnka [Horiz] (FTopu3onr.), o6ecneunBaromas gocTyil K MeHio "PasBepTka’.

e KnHomka yBesmueHUs @ 71 OBICTPOTO BKJIIOUEHUS/BBIKIIOUEHUA
pesxnMa MacuiTada pasgeIeHHOro s3KpaHa.

¢ Knoomka [Search] (Mouck) mia oOHapy:eHHsS COOBITHH Ha aHAJJOTOBBIX
KaHaJIax.

¢ Knoomnku [Navigate] (HaBurauma) m/1sa mepeksroueHUs MeEKIY BpeMeHeM,
IOMCKOM COOBITHH HJIM CEr'MEHTAMH COXPAHIEMbIX B IAMITH COOPAHHBIX
TaHHBIX.

Ha caenyromeMm pHCyHKe ITOKasaHo MeHIo "PasBepTka", oToOpaskarolieecs
nocsie HamxaTtud kKHonku [Horiz] (Topu3onr.).

Agilent Technologies 4




2  CpepcrtBa ynpaBneHua pa3Beprkoi

Touka Touka Bpems Bpemsa/  WcTouHuk YpoBeHb 3anycka
3anycka  OTcyeTa BpeMeHW 3afepXkku [eneHuve 3anycka  unv nopor

Yactota —
auckpeTmnsaumm

Pexum XY unn
«KavyeHne» ~_

Ta4HEI Ha. aTeqeTa
(e}

HopmanbHoe M3meHeHne macluTaba To4Haga Touka

PEXNM BPEMEHN  BPEMEHHOWN pa3BepTKU HacTpoilka oTcYeTa BpeMeHu
Puc. 2 MeHio "Passeptka"

Menm "PasBepTEa" mo3BoJIsIET BbIOpATh BpeMeHHOUN pexuMm ("HopMmasbHbIR",
"XY" nwiam "Kadenme"), 3sageiicTBoBaTh MaciITa®, HACTPOUTH KOHTPOJLIED
TOYHOII HACTPOHMKHU II0 BpeMeHU (BepHbEp), a TaKikKe 3aJaTh TOUKY OTCUeTA.

Tekyiiasa 4acToTa TUCKPETH3AlUH OTOOpaskaeTcs HaJl IPOrpaMMHBIMH
kHonkamMu Toywblii 1 Hauano orcuyera.
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CpeacTtsa ynpaBnenua passeprkon 2

PerynupoBska macwra6a pa3seprku (Bpema/penexue)

1 JI;11 usMeHeHUsA HACTPOEK BPeMeHH/[eJIeHUs Pa3sBEePTKU MOBEPHHUTE
GOJIBIIYI0 PYUYKY MaciuTada pasBepTKH (CKOPOCTh Pa3sBEPTKH),

0603HaquHy10 KaK ,b /\/

Ob6paTuTe BHUMaHHEe Ha M3MEHEHHe MaHHBbIX BpeMeHU/Jde/IeHUsT B CTPOKe
COCTOSIHUA.

CumBos1 V B BepxHell 4acTH 9KpaHa 0003HAa4YaeT TOYKY OTCUETA BPEMEHH.

B HOpMaJIbLHOM BpPEeMEHHOM PeKHMe PyYKa Macirraba pasBepTKH padoTaer
¥ II0KA BBIMOJIHAETCS cOOP MAaHHBIX, © KOIJa OH OCTAaHOBJIEeH. Bo Bpems
c60pa JaHHBIX C HOMOINBI0 PYYKH MacuITaba Kos@UIMEeHTa PasBEePTKH
peryaupyercs 4acToTa GucKperusanuu. Korga c600p JaHHBIX OCTAHOBJIEH, C
MOMOIIBI0 PYYKH MaclITaba KoddumuenTa pasBepTEN MOMKHO YBEJIUYUTH
MaciuTad II0JIydeHHBIX HaHHbIX. CM. "[IpokpyTEa m MacirTadupoBaHHE
OTeJbHBIX HJIN OCTAHOBJIEHHBIX NAHHBIX' Ha cTpaHuie 50.

O6paruTe BHMMaHHEe Ha TO, YTO /I 9KpaHa "Macmrad" HasHAUYeHHEe PYYKH
MaciuTaba paspepTkn — uHoe. CMm. "OToOpakeHue BPEeMEHHOH PasBEPTKU C
M3MEeHEeHHBIM MaclrradoM" Ha cTpaHuile 56.

PerynupoBka 3agep>kku no ropu3oHTanu (nono>kexHusa)

1 IloBepHHUTE PYUYKY 3aJepPKKH 110 TOPU3OHTATH (MOJI0KeHUd) (4»).

Touka 3alfycka IIepeMeCTUTCA B TOPHU30HTAJIHLHOU IJIOCKOCTH, C Hay30u
Ha 3HaveHnu 0,00 c (Kak IIpH OCTAHOBKE MEXaHUYECKHM CTOIOPOM), H
B CTPOKE COCTOSHHA OTOOPA3UTCA 3HAUYEHUE 3aTEePIKKHU.

IIpu u3MeHeHWH BpPeMeHH 3aJIePKKH TOUYKa 3aITycKa (CILIONTHOMN
epPeBEPHYTHIN TPEYTOJbLHUK) IepeMeIaeTcs B TrOPU3OHTAJIbHON IIJIOCKOCTH
M yKa3bIBaeT Ha ee yJaJIeHHOCTb OT TOYKH OTCYeTa BpeMeHHU (IOJIbIH
epPeBEePHYTHIA TPEYroJbHHE V). OTH TOYKH OTCYETa OTOOPAKAIOTCI BIOJIb
BEepXHEH I'paHUIbI CeTKH IUCILIed.
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Puc. 2 noxkaspiBaeT TOYKY 3allycka cO 3HaUeHHeM 3adep:kku B 200 MKc.
YucsioBoe 3HaYeHUE 3a[eP:KKN YKa3bIBaeT, HACKOJBKO TaJIeKO0 OTCTOUT
TOYKA OTCUYeTa OT TOYKHU 3aIrycka. [Ipu 3HAYeHUH 3aJIep:KKU PAaBHOM HYJIIO
OPONCXOIUT HAJIOKEeHUEe HWHAUKATOPA 3aJePKKA Ha HHIUKATOP TOYKHA
oTcUeTa.

CJieBa OT TOYKHM 3aIlyCKa OTOOPAKAIOTCI BCE COOBITHS, HMEBIINE MECTO [0
samycka. Takme COOBITHS HAa3bIBAIOTCSA IIPEMIIyCKOBBIMU NAaHHBIMH. OHH
0TOOPAKAIOT COOBITHS, KOTOPbI€ IPHBE/JH K TOYKE 3aILyCKa.

Bce nmaHHBIE cIIpaBa OT TOYKH 3aITyCKa HA3BIBAIOTCA ITOCTITYCKOBBIMHU.
JIOCTYITHBIA JIHAIIa30H 3aIePKKHN (IIPEIITyCKOBbIe U MOCTITyCKOBBIE JTaHHBIE)
3aBHCHUT OT BBIOPAHHOI'O0 3HAYEHHUS BPEMEHH/IejIeHUs U 00beMa ITaMSTH.

B HopMaJIbHOM BPEMEHHOM pPeKHMe PyYKa IT0JI0KeHHd KoaduimeHTa
pasBepTKH padOTaeT U MOKAa BBIIOJHAETCI cOOP TaHHBIX, U KOrJa OH
OCTaHOBJIeH. Bo BpeMs cOopa MaHHBIX C IIOMOIIBI0 PYYKH MaciiTada

K03 puIleHTa pasBepPTKU PeryJmpyeTcs 4acToTa JucKpeTusaruu. Korma
c60p JaHHBIX OCTAHOBJIEH, C IOMOIIBI0 PYYKH MacirTaba KoddduiueHTa
PasBePTKU MOKHO YBEJIHYUTH MACIITAO IIOJIyYEeHHBIX HAHHBIX. CM.
"TIpoKpyTKa B MaCIITAOWMPOBAHHE OT/AEJTbHBIX UJIH OCTAHOBJIEHHBIX
OaHHBIX" Ha cTpaHuie 50.

O6paTuTe BHIMaHHE Ha TO, UYTO [OJId 9KpaHa "Macirrad" HasHadeHHe PYUYKU
HOJIOKEeHUS Koa(puiimenTa pasBepTkr — uHoe. CM. "OToOpaxkeHune
BPEMEHHOH! pasBEePTKU C M3MEHEHHBIM MaclrTadboMm" Ha cTpaHuie 56.

MpokpyTka u MmacwtabupoBanue oTAENbHbIX UM OCTAHOBNEHHbIX

AaHHbIX

50

Korga ocum/iorpad OCTaHOBJIEH, HCIOJIB3yHTEe PYyYKH MacirTaba u
MOJIOKEHNS PAa3BEPTKM /I IMMPOKPYTKH M H3MEHEHHs MacluTaba CHUrHaJIA.
OcTaHOBJ/IEHHOE H300paKeHHEe MOIKET COJepP:;KaThb CBEIeHHS O HEeCKOJIbKHX
UKJIaX cOoOpa JAaHHBIX, HO /I IIPOKPYTKH M MAaCIITA0HPOBAHHUS JOCTYIIHBI
TOJIBKO JaHHbIE IOCJIETHEro ITUKJIA.

B03MOMXHOCTb NMPOKPYTKH OTOGPAKAEMOro CUTHaJsa (IlepeMeleHus 1o

FOPHU3OHTAJIN) M U3MEHEeHHs ero Macimrada (PaciIupeHUusd WM CKATHS II0
rOPU30HTAJIN) OYEHb BaiHAa, TaK KAK OHA CIIOCOOCTBYeT 6oJiee TIyOOKOMY
W3yYEHUI0 MOJIyUYeHHOTo curtasia. Takoe Gojiee IVIyO0OKoe H3ydYeHUE YacTo
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JOCTUTAETCA 32 CUET PACCMOTPEHUSA CUTHAJIA Ha PasHbIX YPOBHIX
a0cTparupoBaHui. MoKeT BOSHHUKHYTb HEOOXOJTHMOCTh PaCCMOTPEHHUSI Kak
KPYIIHOTO HM300pasKeHHusA, TaKk U OTOE/JbHBIX MEJKHX €ro geTaJjel.

B03MOKHOCTh M3ydeHUA AeTaJiell CHUTHaJjIa I0C/Ie ero IOJyYeHUsS — ITO
MPEUMYILECTBO, KOTOPOEe OOBIYHO CBSA3BIBAIOT C U POBLIMU
ocryIorpagamu. TakOBBIM YacTO SBJIAETCI CIIOCOOHOCTH 3a(PUKCHPOBATH
H300paskeHne C IeJbI0 ero M3MePeHHs C IIOMOINBI0 KypCOPOB HJIHA
pacneuaTku. B pane mudpoBbIX OCHUIIOTPA(OB 3TO NPEUMYIIECTBO
pacumpeHo A0 BO3MOKHOCTH JaJIbHEUIIEero U3ydeHHus JeTasaei
MOJIyYEeHHOI'0 CHUTHAJIA IIyTeM ero IMPOKPYTKH M H3MeHeHHs MaciuTada Mo
TOPHU30HTAJIH.

OrpaHUYeHHUs O COOTHOIIEHHUIO MeKIy HACTPOUKAMU BpeMeHH/IesIeHUd,
HICIIOJIb3yEMBIMHU /I cOOpa MAHHBIX, I HACTPONKAMM BpPEeMeHH/e/IeHNs,
HCHOJIb3yeMbIMHU IPH UX IIPOCMOTpPE, He cyIlecTByeT. CyllecTByeT, OJIHAKO,
HEeKoe I10JIe3HOe orpaHuveHHe. ][0 HEKOTOPOH CTEeleHU 3TOT CBI3aHO C
dyHKIIMEH aHAJIU3UPYyEeMOro CUTHAJIA.

YBenuuenune macuraba ocTaHOBNEHHbIX AaHHbIX

Ecnu ysennuutb nonydeHHbie aaHHble B 1000 pa3 no ropusontanu u 8 10 pas no Beptukany,
T0 ux otobpakeHune Ha akpaHe ByaeT no-npexHemMy A0cTaToyHO YeTkuM. He cneayert
3abblBaTb, YTO NPOBOANUTbL U3MEPEHUA 0TOOPaAKAaEMbIX AaHHbBIX MOXKHO TOJbKO
aBTOMATUYECKM.

N3meHnenue BpemenHoro pexxuma passeptku ("Hopmanbubin”, "XY" unu
"KaueHnue")

1 Hamwmwure kHouKy [Horiz] (FTopu3onr.).

2 B menro "PasBepTka" HaxkmuTe KHOIKY PeXumM u BhIGepuTE OTHO U3
3HAYEeHUU.

HopManbHbIl — cTaHOAPTHBHIN PaO0OUYMI PEKMM OcIuIIorpada.

B HOpMaJbHOM BPEMEHHOM PEKHME COOBITHA CUTHAJIOB,
MPOUCXOJIAININE O 3AIyCKa, OTOOPAMKAIOTCA C/IeBa OT TOYKH 3aIlyCKa
(¥), a coOBITHA CUTHAJIOB, HIPOUCXOMAIIME IIOCJIE HEro, — CIIpaBa.
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XY - B pexnme "XY" Ha sKpaHe 0TOOpaKkaeTcs He 3aBHCHUMOCTD
HaIIPAKEHUSA OT BPEMEHH, a 3aBHCHUMOCTh HAIPAKEHUSI OT
HanpsKeHusa. BpemMeHHas pasBepTKa BbIK/AOUaeTcd. HamnpsaskeHue
KaHas1a 1 oTroOpaskaercd mo ocu X, a KaHaja 2 — mo ocH Y.

Pexnm "XY" MOKHO HCHOJIB30BATh OJII CPaAaBHEHHS COOTHOIIECHUSA
4acTOThbl M (Pasbl ABYX CUTHAJIOB. IIpy Haaudnu mpeobpasoBaTesiei
pexum "XY" MOKHO MCIOJIB30BaTh JIA OTOOPAKEHUSI 3aBUCHMOCTH
nedopMarii OT CMeIlleHUsd, MOTOKa OT JIaBJIeHUA, HANPIKEeHUS OT
CHJIBI TOKa WJIM YacTOThl CHUTHAJIA.

HNsmepenns curaasoB B pexkuMe "XY" BBIIIOTHAETCI C IIOMOIIBIO
KYpPCODOB.

JIJ1s IMOJIyYeHnusa TOHOJHUTEbHOH HH(pOpPMaIUK 00 HCIOJIb30BAHUHI
pexnma "XY" U1 BBIIOJHEHHsS H3MEPEeHHH 00paTHUTEeCh K pasjesy
"Bpemennou pexuMm "XY"' Ha cTpaHuie 53.

KaueHne — BrI3bIBaeT MeljIeHHOE IIepeMelleHHe CHUTHaJjIa II0 SKPaHy
cIIpaBa HAJIEBO. OTO MOKET OBITh BBIIIOJIHEHO TOJIbKO IPH CKOPOCTHU
pasBepTku He Oosiee 50 Mc/mes1. B IPOTHBHOM cCiydae IPH BBIXOJE B
pesxnMm "KadeHne" cKOpocTb pasBepTEU OyHdeT CHH:KEHa 10

50 wmc/pmedt.

3amycka B pexkunme "Kauenwme" He mpoucxogutr. PUKCHPOBAHHOM
TOYKOU OTCUETa SABJIAETCSI HMPaBbId Kpad 3KpaHA, YTO COOTBETCTBYET
TeKylleMy MOMEHTy BpeMmeHH. IIpousoureqiire cOObBITHSI
OPOKPYYHBAIOTCS CJIeBa OT TOYKH OoTcUYeTa. A Tak Kak 3allycka He
MPOUCXOJIUT, OTCYTCTBYIOT U HPEJIyCKOBbIE TaHHBIE.

Ecau B pexnme "KadeHme" morpedyercs HPHOCTAHOBHUTH
oToOpaxkeHnue, To HaxmuTe KHONKy [Single] (0aHokpaTHbIi 3anyck).
YT0o0bl yIaJuTh JaHHbIE C dKpaHa W BO30OGHOBUTH COOP JAHHBIX B
pexnMe "Kauenme", cHoBa HamMmuTe KHOIKY [Single] (0aHokpatHbii
3anyck).

Pexxum "KauveHne" ucrosibdyeTcd s HHU3KOYACTOTHBIX CHUTHAJIOB C
MeJIBI0 TOJIyYeHUd U300pakeHus, KaKk Ha JIEHTOYHOM CaMOIIHCIE. ITO
MO3BOJIIET MPOKPYYHBATb H300pakeHNe CHUTHAJIa Ha dKpaHe.
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BpemeHnnoit pexxum "XY"

B pexume "XY" Ha sKpaHe ociu/orpada oToOpaskaeTcsd He 3aBHCHMOCTDH
HaIIPAKEHUsA OT BpeMeHHU, a 3aBHCHUMOCTb HANpIKEeHHUS OT HANpSKeHUs, U
IPHU 5TOM HCHOJIB3YIOTCSA JBA KaHasa. BXOMHOW CUTHaJd KaHasa 1
oToOpaskaeTcsd mo ocu X, a KaHajia 2 — 1o ocH Y. Jljid oToOpaskeHus Ha
SKpaHe 3aBUCUMOCTHU JebopMaIlud OT CMeIlleHUs, MOTOKa OT aBJIEeHU,
HaIPAKEHUSA OT CHUJIbl TOKA WJIM YaCTOTbhl CUTHAJIa MOKHO HCIIOJb30BATHb
pasInYHbIe MPe0OPa3OBATEH.

Mpumep B sTOoM 3aJaHUM MMOKa3aH OOBIYHBINA CIIOCOO HCIIOJb30BAHUSA PeEKHMA
oToOpaskeHnsa "XY" Ha IMpHUMepe H3MepeHHd PasHUIlbl (pa3 ABYX CHUTHAJIOB
OQWHAKOBOM YacCTOThI II0 MeToay JIuccaky.

1 HO}Z[KJIIO‘{I/ITE HCTOYHHUK CHHYCOHOAJIbHOI'O BOJIHOBOI'O CHUI'HaJ/ia K KaHaJly
1, a UCTOYHHUK HO}Z[O6HOI‘O CHUTHaJIa TOH Ke 9acCTOThbI, HO He
COBIIQJaOIIEero C 1mepBbIM IIO d)ase — K KaHaJly 2.

2 Hasxxmure kHONKy [AutoScale] (ABromacwra6), satem xxonky [Horiz]
(Topusonr.),mporpamMmmHyio KHOHKy Pexum u BriGepure "XY".

3 llenTpupyiiTe CUrHaJI Ha SKpaHe C HOMOIIbI0O KHOIOK IOJIOMKEHUI
kaHasia 1 u 2 (%). Juia ymoGeTBa MpoCMOTpa pasBepHUTE H300paskeHHe

CHUTHaJIa C MOMOIIbI0O PyYeK HACTPOHMKH BOJIBT/MeJIeHUA KaHaaoB 1 1 2 u
OPOrPaAaMMHBIX KHOIIOK TOYHbIN.

¥Yrosa capura ¢as (0) MOKHO pPacCUYMTATh IO CJemyroIlell opMmysie
(mpeamoJsiaraeTcsa, YTO aMILIUTY/Ia HAIPSIKEHHd 000MX KaHAJIOB
OJIMHAKOBA):

sind = %or%
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Signal must
t«——— becenteredin ———
)
I it
Cc
Measuring Signals 90 degrees Signals
phase difference out of phase in phase
Puc.3 Curnanbl B pexxume "XY", LeHTpUpOBaHHbIE Ha 3KpaHe

Hasxxmure xHonky [Cursors] (Kypcopbl).

YcraHoBuTe Kypcop Y2 B BepHeH YacTH CHUTHaJIa, a Kypcop Y1 — B
HUKHEH.

O6paruTe BHUMaHNMe Ha 3HadyeHHe AY BHM3Y sKpaHa. B sToM Ipumepe
HUCHOJIB3YIOTCA Kypcopbl ocd Y, HO BMECTO 3TOI'O0 MOKHO HCIIOJIb30BATh
Kypcopbl ocu X.

6 Ilepemecture Kypcopbl Y1 m Y2 Ha mepecedyeHHe CHTHaJIA C OChIO Y.
CHoBa oOpaTHTe BHHUMaHHe Ha 3HadeHue AY.
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Agilent

10 AEHHb

Kanant
10.0:1
10.0:1

Puc.4 amepeHue yrna casura a3 (aBTomaTU4eckoe U ¢ MOMOLLbIO KYpcopoB)

7 PaccuuraiiTe yroJ casura (a3 mo ykasaHHOH HUEKe POpMyJIe.

HomycTuM, yTo mepBoe 3HaveHHUe AY cocrasjsger 1,688, a BTopoe -
1,031, Torma:

. ,_secondAdY _ 1.031.
SING = SRSt AY  ~ 1.688°

0 = 37.65 degrees of phase shift

BxogHoit curian no ocu Z B pexxume orobpakenus "XY" (MaweHue)

IMpu BbIGOpe pexnma oTobpaxkeHua "XY" BpemeHHanA pa3BepTka Bbiknoyaetca. BxoaHoi
curHan kaHana 1 oto6pakaetca no ocu X, kaHana 2 —no ocu Y, a kanana EXT TRIG IN,
HaxoAALLerocA Ha 3aAHei naHenu, —no ocu Z. Ecnu Hy>xHO NpocMOTpeThb TONbKO OTAENbHble
yy4acTtku nzobpaxkeHusa 3asucumoctu Y ot X, T0 BOCNONb3yWTeCh BXOAHbIM CUTHANoMm no ocu
Z. CurHan no ocu Z BKMOYAET U BbIKNOYaeT ocLUnnorpaMmy (B aHarnoroBbix
ocuunnorpadyax aToT cMrHan HasbiBaeTcA Z-rallleHnem, T. K. OH BKNIOYAET M BbIKNOYaeT
nyd). Mpu HU3Kkom ypoBHe curiana Z (<1,4 B) oto6paxkaetca 3aBucumoctb Y ot X, a npu
BbicokoM (>1,4 B) usobpaxeHue oTknioyaercs.
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Oro6pa>keHne BpeMeHHOI pa3BepTKu ¢ U3MEHEHHbIM MacLuTabom

56

Macirra6 (paHbllle HashbIBAEMBIN PERKUMOM 3a[€PKKN PasBEPTKH) — DTO
pacTsSHyTas 10 MOPHU30OHTAJIM BepCHs HOPMAJbHOIO sKpaHa. Ilpu BbhIOOpE
pexnMma "MaciTad" sKpaH OeJIUTCA Ha [Be II0JOBHHBI. B BepxHeHl JacTu
oToOpaskaeTcsi HOPMaJIbHOE OKHO BPEMEHH/[eJIeHHsA, a B HUMKHEH — OKHO
BpeMeHHU/IeJIeHUsA YCKOPEHHOI'0 MacIITaOHupOBaHU.

OxHo "MacmTa6" — 3T0 yBeJUYeHHasd 00/1aCTh HOPMAaJILHOIO OKHA
BpeMeHHU/mesieHnuA. PemxumM "Macirmad" MOKHO HCIIOJIb30BATDH JI
pasMeIeHusd U TOPU3OHTAJIBLHOTO PACTIKEHUI HYKHOH YaCcTH HOPMaJIbHOTO
OKHa [JIa 0oJiee TeTaJIbHOTO aHaJIM3a CUTHaJsda (c 6oJiee BHICOKUM
paspeleHuEM).

BriioueHne (MM BBIKJIOUEeHHE) peskuMa "Macirrad":

1 HaxumaiiTe KHOIIKHM MAaCIITaOMPOBAHUSI , @ (uam kHOHOKY [Horiz]
(Topu3sonr.), a sarem kHONKy Macuwra6).

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartens



CpeacTtsa ynpaBnenua passeprkon 2

OTun meTkn obo3HavaoT Bpems/goen ona  Bpewms/gen Mpn noBopoTe pyykn
Hayaro v KoHel YBENUYEHHOro AN HOpMarnbHOro KoaduLmeHTa pas3BepTku

OkHo MacluTaba OKHa OKHa HeMeqaneHHo oTobpaxaeTcs
\NEMH 3a[epXKKM

HopmanbHoe - Agilent

OKHO

ABHHBIX
Haopman Hbl f

1

KaHans
NckaxeHne : ;ui l :: :: }
curHana, —
yBeSIM4yeHHoe
B OKHe

mMacliTaba |\ v j |H(l ‘M‘ ']r “'1 (l W

jll |‘JI ] 'I|‘\|||w i

Wi
Ui

I

J

MacwTas TaHHbI

M

OkHO
mMacLuTaba

HopmanbHn it

Bbibop
mMacLitTaba

O6J1aCcTh PACTAKEHUS HOPMAJILHOI'O 9KpaHa 0YePUYHBAETCS
OpPSAMOYTOJIBHUKOM, OCTaJ/JIbHAd YacCThb 9KpaHa 3aTeHdeTcd. [IpaMoyroJbHHUEK
¢ 0GJIACTHI0 PACTSKEHHS HOPMAJIbHOI'O SKpaHa OTOOPAKAETCS B HUKHEH
MOJIOBUHE JKPaHA.

/11 m3MeHeHUs1 HAaCTPOeK BpeMeHH/eJIeHus pa3BepTKH B okHe "MaciuTad"
IOBEPHUTE PYUYKYy MaciuTada pasBepTKH (CKOPOCTh pasBepTKu). Bo Bpems
BpallleHUsA PYYKH YBeJIHUYEeHHOEe OKHO BpeMeHU/JeJ/ieH!Us OyHaeT BBhIIe/JIeHO B
CTPOKE COCTOSTHUS HaJ 00/1acThI0 OTOOpaxeHus curHasa. C MOMOIIBIO
py4YKH MaciuTaba pasBepTKH (CKOPOCTh PasBEPTKH) MOIKHO PeryJ/IMpoBaTh
pasMep OKHa.
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C IDOMOIIBI0 PYYKHU IOJIOKEHHS II0 TOPH3OHTAJIHN (BpeMs 3aJePsKKH) MOKHO
HACTPOUTD IOJIOKEHHE YBEeJUIEHHOI0 OKHA, IepeBUras ero BIIPaBO-BJIEBO.
3HaueHHe 33JIePKKH (T.e. BpeMs O OTHOIIEHHIO K TOYKe 3aIlyCKa)
MOABJIAETCA B MPABOM BEPXHEM YIJIy SKpaHa HPH BPAIIEHUH DPYYKH
BpeMeHHU 3aJepKKH (4p).

OTpuriarespHOe 3HAYEHUE 3AJIEPIKKH CBHUIETEJIbCTBYET O TOM, YTO BbI
CMOTPHTE HA YyYaCTOK CHUTHAJA JO TOYKH 3aIyCKa, a IOJIOMKHTEIbHOE — O
TOM, YTO Bbl CMOTPHUTE HA YYaCTOK CHUTHAJIa MOCJIe TOYKH 3aITycKa.

Y106bl M3MEHUTH HACTPOUKN BPEMEHH/Ie/IeHHs Pa3BePTKH B HOPMAaJIbHOM
OKHe, OTK/JIYHTe pexuM "Maciurad” ¥ IOBEepHATE PYYKy Macirraba
pasBepTKU (CKOPOCTh Pa3BEPTKH).

CBefienns 006 MCIIOJIb30BAaHMHM pexuma "Macmrrad” i M3MepeHHH MOKHO
HalTH B pasfesax "JIokaausalus HUMITYJIbca /I U3MEPEHUs BepXHEro
ypoBHA" Ha cTpaHure 194 u "Jlokajgusaiusa COOBITUA C IEJIbI0 U3MepPeHUs
gacToThl" Ha cTpaHuie 201.

MepeknioueHne pe>xkumoB rpy6oi/T04HOW HAaCTPOMKM KHONKM Maclutaba

pa3BepTku

58

1 HaxmwuTe pydky Macmrrada pasBepTku (uam kHonky [Horiz] (Topusonr.) >
TouHbIN), YTOGBI MEPEKJIYUTHCI C PeKHUMa IpyOoil Ha PEKHUM TOUYHOH
HACTPOUKH MaciuTaba pasBepTKH.

Korga akxTuBHpOBaH peuM TOYHbIN, IIPH IIOBOPOTE PYYKH MaciuTada
pasBepTKH M3MeHeHHe BpeMeHH/AesieHus (oToOpakaeMoe B CTPOKe
COCTOSHHSA B BEPXHEH YacCTH SKPaHa) IPOHCXOAUT C MEHbIIMM Inarom. Ilpu
BKJIIOYEHHOM peskrMe TOYHbIA KaJHMOpOBKA IapamMeTpa BpeMeHH/IesIeHUs
ocTaeTcs HEeU3MEHHOM.

Korma pexum TouHbli BBIK/JIOUYEH, C IIOMOIIBI0O PYYKH MacliTada pasBepTKU
HaCTPOMKa BpeMeHHU/NeseHUus U3MEeHIeTCs C IIOIIaroBOn
nocJeaoBaTeJbHOCThIO 1-2-5.
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Pa3melueHune ToUKM oTCueTa BpeMeHu (cneBa, No LEHTPY, cnpaBsa)

Touka oTcyera BpeEMEHH — 9TO TOYKA Ha 9KpPpaHe [IJId BPEMEHH 3aJdePiKKHU
(HOJ'IO)K@HI/IG 110 FOpI/I3OHTa.JII/I).

1 Hamwmwure kHouky [Horiz] (FTopu3sonr.).

2 B menmo "PasBepTka" HamMmuTe KHOIKY Hauano orcuera m BhIOGepuTe OTHO
U3 3HAYEHHUH.

JleBblif — TouKka oTcuera BpeMEHH IIpHBA3aHa K OJHOMY OCHOBHOMY
AE€JI€HHUI0 IIO JIEBOMY KPaIO 9KpaHa.

LleHtp — TOYKa oTcUeTa BpeMeHH NPUBA3aHA K IEHTPY dKpaHa.

MpaBbli — TOYKa OTCUeTA BpEeMEHH IMPUBI3aHA K OJHOMY OCHOBHOMY
IeJIEHHIO IO IIPaBOMY Kpar sKpaHa.

Heobombiioit 6e/biii TpeyroJabHUK (V) B BepXHeHd YacTH KOOPIHUHATHON
ceTKH 00GO3HAYaeT TOYKY OoTcUeTa BpeMeHH. IIpu sHaUeHUU 3a[epPiKKU
PaBHOM HYJIIO IIPOMCXOIHUT HaJIOKeHHe MHAWKaTopa TodkH 3amycka (V) Ha
HHINKATOP TOYKH OTCUETA.

IloJi0:K€HHE TOYKHM OTCYeTA 33JaeT MCXOMHOEe IIOJI0MKEeHHe COOBITHS 3aIlyCKa
B MaMATU ocHu/ijiorpada U Ha sKpaHe (ecsJM 3ajJep:kKa ycTaHOoBJdeHa Ha ().

IIpu BpallleHNU PYYKH MACIITAOMPOBAHUS 110 TOPU3OHTAIN (CKOPOCTH
pa3BepTKN) M300pasKkeHNe CUTHAJa PACTATUBAETCS WM CKUMAETCI
OTHOCHUTEJIbHO TOYKU oTcyeTa BpemeHu (V). Cm. "PerysmpoBra macirrada
pasBepTKU (Bpewms/JiesieHue)" Ha cTpaHuile 49.

IIpu BpallleHUH PYYKH MaCHITA0OUPOBAHUS IO TOPU3OHTAIH (4p) B PeErUME
"HopMasibHbIH" (He "MacirTad") HHIHEATOP TOYKH 3amycka ()
nepeMelniaeTcs BOPABO UJIM BJIEBO OTHOCUTEJBHO TOYKH OTCUETAa BpeMeHH
(V). CMm. "PerysiupoBEKa 3aJep:KKH 110 MOPH30HTAIN (II0JI03KEeHMA)" Ha
cTtpaHuiie 49.

HaBurauua no BpemeHHoit pa3BepTke

/1 mepeMelle s MeKIY CAeIYIONUMU 3/IeMeHTaMH MOMKHO HCIIOJIb30BaTh
kHomnKy [Navigate] (HaBurauma) u cpemcrBa ynpaB/ieHU.

¢ IlosryyenHsnle maHHbIe (cM. pasges "HaBuraiusa mo BpeMeHH" Ha
ctpaHuiie 60).
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Cpencrtea ynpaBneHus pa3seprkon

¢ CermMeHTBI — IIPU BKJIIOYEHHU cOOpa JAHHBIX B CErMEHTHPOBAHHYIO

naMath (cM. pasges "HaBuramnus 1mo cermeHTam" Ha cTpaHuiie 60).

Hasuraumua no BPEMEHHU

Korgma c60p JaHHBIX OCTAHOBJIEH, MOKHO BOCIIPOM3BECTH IOJIyYeHHBIE
JaHHBIE C IIOMOINBIO CPEJICTB HABUTAIHU.

1
2

Hasxxmure kuonky [Navigate] (Hasurauua).

Haxkmure kHonky HaBurauma B menro "HaBuramus" v BbIGEpUTE 5JI€MEHT
Bpema.

HaxuMaiiTe KHOIIKKM HaBUTAIlUHA @@@ U1 TIepeMeIeHus BIIepe/I,
OCTaHOBa WJIH IepeMeIlleHud Hasa[ 10 BpeMeHH. MOKHO HasKaTh KHOIIKY

@ 78078 @ HECKOJIbKO Pa3, 4T00bl YCKOPHUTDH BOCIIPOU3BEIEHUE.
CyliecTByeT TPH YPOBHS CKOPOCTU BOCITPOU3BEIEHU.

HaBuraumna no cermeHtam

Korma sageiicTBoBaHa CerMEHTHPOBAHHAS HAMSITh M OCTAHOBJIEH COOP
JAHHBIX, C IIOMOIIbI0 CPEICTB HABUTAIIMH BO3MOJKHO BOCIIPOU3BE/IEHUE
CEerMEeHTOB IOJIyYEeHHBIX TaHHBIX.

1
2

Hasxxmure kuonky [Navigate] (Hasurauua).

Haxkmure kHonky HaBurauma B meHio "HaBuramus" v BbIGepUTE DJI€MEHT
CermeHTbl.

Hasxxmure KHOIKY PeXXum BocnpoussefeHuMa u BbIOepUTe OOUH U3
CJIEAYIOIINX BaPHUAHTOB:

BpyuHyw — BocmpousBeieHHE CEr'MEHTOB BPYUHYIO.

PexuM BoCIIpOU3BeIeHUA BPYUHYIO

HaxumariTe KHOIKU "Hasag' u "Brepen" @@ IJ1d Iepexoa K
OpeabIayIeMy W CJeAyIoIeMy CerMeHTY.

HasxmuTe mporpaMMHYIO KHOIIKY |< 1 mepexojia K IIePBOMY
CEerMEeHTY.

HasxMuTe mporpaMMHYI0 KHOIKY N /I Ilepexojia K II0C/IeTHEMY
CEeTMEHTY.

ABTO0 — aBTOMAaTHYECKOE BOCIIpOU3BEAECHHNE CEI'MEHTOB.
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PexuM aBTOMATHYECKOT'O BOCIPOU3BEIEHHA

HaxxuMmaiiTe KHOIIKM HaBUTaIlUKA @@@ JIJIA IlepeMelleHus
BIIEpE/], OCTAHOBA WJIM IlepeMeIlleH!us Hasa[d 110 BpeMeHU. MOKHO

HasKaTb KHOIIKY @ HJIn @ HECKOJIBKO pPas, 4TOGbBI YCKOPHUTDH
BOCIIpOU3BEdECHHE. CyH_IeCTByeT TPU YPOBHA CKOPOCTH
BOCIIPOU3BEACHHNA.
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PykoBopacTBO Nnonb3oBarena

3
CpencrtBa perynmpoBKu no BepTuKanu

BkntoueHue ¥ BbIKMIOYEHWE CUTHANOB (KaHarnoB UNKU MaTeMaTuyeckmux
tbyHkumit) 64

Hactpoiika macwitaba no septukanu 65

Hactpoiika nonoxexua no septukanu 65

YkasaHue cBA3K KaHanoB 66

YkasaHue orpaHuyeHua nonocbl nponyckaHua 66

lMepekntoyeHne pexxuma TOUHON/Tpy6OI HACTPOMKM ANA PYYKM
maclutabupoBaHua no septukanu 67

NHBeptupoBaHue curHana 67
Hactpoiika napameTtpoB npo6HuUKa aHanoroBoro kaHana 68

Huxe mepedmc/ieHbI CPeJICTBa PETYyJIUPOBKHU IO BEPTHKAJIH.

¢ Pyuku pery/JMpoBKHM MaciITa®a 10 BEPTHKAIU U IIOJIOMKEHHSA /IS
KaJKJI0Or0 aHaJIOTOBOTO KaHaJIa.

e KHOOKH{ BKJIIOYEHHA U BBIK/JIIOYEHUS KaHAJIOB U JOCTYyIIa K
HIPOrpaMMHOMY MEHIO OIIpeIeJIEHHOTO KaHaJIa.

Ha ciemyromem pucyHke IokasaHo MmeHwoo "Kaxas 1", oroOpakaroieecs
mocJjie HasKaTHUsS KHOIKKM KaHasa [1].
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3  Cpeacrtea perynupoBKy no BepTMKanu

Kanan,
BonbTbl/aenenus

McTouHuk YpoBeHb 3anycka
3anycka WM nopor

Agilent

EHHB

Hw»xHnn
ypoBeHb -
kaHana 1

HwxHmnn
ypoBEeHb
kaHana 1

Mpenen M0 TaMHbIG MHEEET

YpoBeHb 3a3eMJIEHHs CHUTHAJIA /I8 KaKIOro O0TOOpasKaeMoro KaHaJaa

OIIpefiesIAeTCs 110 HOJIOKEHHI0 3HaUKa &% B KpaiiHell JIeBOi 4acTH SKpaHa.

BxknioueHue n BbIKNHOYEHUE CUTHANOB (KaHaHOB Wnu MmatemMatnyeckux

thyHKLUM)
1 BrJjrodyeHHe W BBIKJIIOUEHHE KaHasIa (a Takike oToOpasKkeHHe MEHIO
KaHaJIa) OCYIIeCTBJIIETCA C MOMOIIBI0O COOTBETCTBYIOIIEH KHOIIKHU
aHaJIOTOBOI'O KaHaJa.
Ecnu xaHaa BK/IIOYEH, ero KHOIKA I1O/ICBEYHBAETC.
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CpeacTtea perynupoBKH Nno Beptukann 3

BbikntoueHue kaHanos

[pexxae yeM BbIKNOYMTL KaHan, He06X0AUMO OTKPbITh €ro MeH0. Hanpumep, ecnu kaHarnbi
1 1 2 BKNOYEHBI U Ha 3KpaHe oTobpaxkaeTcA MeHI0 KaHana 2, T0 AnA oTkNYeHna kaHana 1
cHauvana cnezyet Haxartb kHonKy [1], uTo6bl OTKpbITb MeHIO KaHana 1, a 3aTeM elue pa3
HaxkaTb KHonKy [1], uTo6bI BbIKNOUMTL KaHan 1.

Hacrtpoitka macwraba no Beprukanu

1 IloBepHHUTE OOJIBIIYIO PYYKY HaJ KHOIKOH KaHaJa ([\/ ,b ), 4TOOBI
3aJaTh MaciuTa® 110 BEPTUKAJIU /I KaHaJia (BOJILTBI/IesIeHHeE).

C moMoIIbI0 KHOIIKM MacCIITAOUPOBAHHUSA I10 BEPTUKAJIHN MOMKHO MEHSITHb
MaciTad aHaJI0r0BOI0 KaHaJia ¢ IIOIIAroBoil mocjemoBaTe bHOCThIO 1-2-5 (¢
npo6HUKOM 1:1) IpH yCJIOBHH, YTO TOYHAS HACTPOHMKA He BKJIIOUYEHA (CM.
"Tlepek/a0UeHe PeKUMa TOYHOIH/TPyOOl HACTPOUKH IId PYUKHU
MacIITa0OMPOBAHUSI IO BEePTUKAJIN" HA cTpaHuile 67).

3HaveHne "BOJIbTHI/Ae/IeHUS" aHAJIOTOBOI'0 KaHa/Ia 0TOOpasKaeTcs B CTPOKe
COCTOSTHUA.

IIpu moBopoOTe PyUYKU U3MeHEHHs HAaCTPOEK BOJIbT/JeJIEHUd 110 YMOJTYAHUIO
YCTaHaBJIUBAETCAd PEKUM BEPTUKAJIbHOI'O PACIIUPEHUA

CUT'HaJIa OTHOCUTEJIBHO YPOBHS 3a3eMJIEHHA KaHaJIa, OOJHAKO 3TOT PEXUM
MOKHO MU3MEHHUTh Ha pacllupeHHe OTHOCUTEJHLHO IeHTpa skpaHa. CM.
"PaciiupeHne 1o IeHTPY WJIXM [0 HUXKHEMY YPOBHIO" Ha cTpaHUIle 262.

Hacrtpoiika nono>xeHua no BepTukanm

1 IloBepHHUTE MajIeHBKYIO PYYKYy IlepeMellleHHs II0 BepTHKaJIu (%), 4To0bI
OPUIIOAHATh UJIN OI[yCTUTH CUTHAJI KaHaJa Ha 3KpaHe.

3HaueHHe, KOTOPOe HEHAJI0JII'0 OTOOPA3UTCA B IIPABOM BEPXHEM YIVIy
9KpaHa, COOTBETCTBYET Pa3HOCTH HANPIKEHHH MEKIY IIEHTPOM 3KpPaHa Mo

BEPTUKAJIA U YPOBHEM 3a3eMJIeHUS (-4-"). OHO Takke MOIKeET
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3  Cpeacrtea perynupoBKy no BepTMKanu

COOTBETCTBOBATh HAIIPAMKEHHUIO B IIEHTPe 3KpaHa II0 BEPTUKAJIU, €CJIU
BEPTHKAJbHOE PAaCIIHpPeHHe 3aJaHO Mo 3azemsieHuio (cMm. "PacmmupeHue 11o
IeHTPY WJIA 110 HU3KHEMY yPOBHIO" Ha cTpaHHIE 262).

Yka3aHue cBA3M KaHanos

JlaHHBIA mapamMeTp IIePeKJTI0YAEeT CBA3b BXoja KaHasaa Ha AC (IlepeMeHHBIA
ToK) miau DC (IIOCTOSHHBIA TOK).

Ny Ecnu kanan cBAsaH No NOCTOAHHOMY TOKY, TO MOXHO GbICTPO ONpeAenuTb NOCTOAHHYHO
COCTaBMALLYIO CUTHaNa, NPOCTO U3MEPUB PacCTOAHME OT HEro 0 CUMBOMNA 3a3eMITEHUA.
Ecnu kanan ceAsaH no nepemeHHOMY Toky, To cocTasnAatowan DC curHana yaanaetca, 4to

Mo3BosIAET UCMOMNb30BaTh GONbLUYIO YYBCTBUTENLHOCTbL AN1A 0TOOPaXXEHUA COCTaBNAKLLEH
AC atoro curHana.

1 HaxMmuTe KHOUKY HYKHOTO KaHAaJIa.

2 Yto6bI BHIOpPATh THUII CBI3W BXOJHOrO KaHaJsa, HaXMHUTE HPOTPAMMHYIO
KHONMKy CBA3b B meHio "Kanas'"

DC — CBaA3b 110 IIOCTOSTHHOMY TOKY IT0JI€3HA HPH IIPOCMOTPE CUTHAJIOB
¢ yactoToil He Bbime 0 I'Il, He UMEIINX 3aMETHBIX CMEIeHUH I10
HOCTOAHHOMY TOKY.

AC — CBs3b 110 IIEPEMEHHOMY TOKY IIOJIE3HA IIPH HPOCMOTPE CHUIHAJIOB
CO 3HAYHUTEJIbHBIMU CMEIIEHUSIMH I10 IIOCTOSTHHOMY TOKY.

IIpu cBA3M 10 IIEpeMEeHHOMY TOKY HapaJijieJIbHO BXOJHOMY CHUTHAJIY
pasmemaercs (puabTp BhICOKNX YacToT 10 TI'r, ymasdromui us
CHUTHaJIa BCe CMEIeHUsA COCTABJSIIOIIEH ITOCTOSHHOIO TOKA.

O6paTuTe BHHUMAaHME HA TO, YTO CBI3b KAHAJIOB HE 3aBHUCHUT OT CBSA3H
Tpurrepos. [IJId U3MeHeHUsA CBA3U TPUITEPOB CM. pasfes "Brioop cBsasu
Tpurrepos" Ha crpanure 150.

Yka3aHue orpaHMueHUA Nonocbl NponyckKaHua

1 HaxMuTe KHONKY HYKHOTO KaHaJIa.
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CpeacTtea perynupoBKH Nno Beptukann 3

2 Haxuure mporpammuyio kHonky [pegen M B menio "Kanam", 4To0bI
BKJIIOUUTDh HJIM OTKJIIOYHATH OrMPAHUYEHHE I10JI0ChI IIPOILYyCKAHUS.

Korma orpaHunyeHme I10/10ChI MPOITYCKAHUSA BKJIIOYEHO, MaKCHMAaJIbHAS
oJioca IIPOIIyCKaHWs KaHaja cocTapjsgeT mpubiausuresnabHo 20 MI'm. Ilpu
BKJIIOUEHUU OTPAHUYEHUS MOJIOCHI ITPOITyCKAHUS JIJId CUTHAJIOB, YaCTOThI
KOTOPBIX HHIKE DTOrO Ipejesa, U3 HUX yaaJadeTcsd HexesaTeIbHbIN
BBICOKOYACTOTHBIA IITyM. Kpome TOro, orpaHmdeHHe MOJIOCHI ITPOITyCKAHUS
OrpaHHYHNBAET TPAKT CHUTHAJIA 3allyCcKa IO JII0OOMY KaHAaJy, OJid KOTOPOIro
BKJTIoYeHa (pyHKIusa Mpeaen M.

MNepekniouenne pe>xxuma T04HOI/ rpy6oii HACTPOWKU ANA PYYKH
MacLwTabupoBaHua no BepTUKanu

1 HasxMuTe pydKy MacIITaOUpPOBAaHUS KaHaJ/ia 10 BepTUKAIH (KN
HAKMUTEe KHOIIKY KaHajIa W IIPOrpaMMHYI0 KHOIIKY TOYHaa B MEeHIO
"Kanas "), 4T0ObI MEPEKJTIOUYNTHL TOUYHBIN HJIN TIPYyOBIH PeKUM
HACTPOUKH.

Ecau BbhiOpaHa ToYHAA HACTPOMKA, TO YYyBCTBUTEJIHLHOCTH KaHasIa IIO
BEPTUKAJIN MOMKHO MEHATH C MEHBIIUM IIaroM. YyBCTBUTE/JILHOCTh KaHaJsIa
COXpaHsAeT MHOJHYI KaJUOPOBKY, €CJIM BKJIOUeHa TOYHAA HaCTPOUKA.

3HaveHHe MacliTaba II0 BEPTUKAJIH OTOOPaKAETCA B CTPOKE MEHK B
BepXHEH 4YacTHU dKpaHa.

Korpa ToyHaa HacTpoiiKa OTKJ/IIOYEHA, ITPHU IIOBOPOTE PYYKH W3MEHEHUS
HACTPOEK BOJIbT/JIE/IEHNUSA MEHSIETCSI UyBCTBUTE/ILHOCTH KaHaJia C
HOIIATOBOM MOCJIE0BATE/ILHOCTBIO 1-2-5.

VlHBepTMPOBaHMe CUrHana

1 HaxMuTe KHONKY HYKHOTO KaHaJIa.

2 B menno "KaHaa" HaMuUTe IIPOrpaMMHYI0 KHONKy VHBepTt, 4T00BI
HMHBEPTUPOBATh BHIOPAHHBIN KaHAJI.

Ilpu BeIGOpe mapamerpa VHBepr 3sHauUeHMsA HAIPIKEHUI OTOOPAKAEMOIO
CUTHaJIa UHBEPTHUPYIOTCA.
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CpepnctBa perynMpoBKU No BepTMKanu

HHBepTHpPOBaHHE BJIHIET Ha TO, KAK OTOOpasKalTCd JaHHble KaHaja. Tem
He MeHee, IMPU HCIOJb30BAHUH OCHOBHBIX YCJIOBHI 3aIlycKa OCIAJIOrpad
OBITAETCA COXPAHHUTh TY K€ TOUKY 3allyCcKa, U3MeHsAs HACTPOUKHU 3aIrycKa.

Kpome TOro, npu MHBEPTHPOBAHUH KaHaJjIa M3MEHSIETCS Pe3yJ/IbTaT JII00OH
MaTeMaTHYeCcKOl (DyHKI[MH, BRIOPAHHOH B MeHI0 "MaTeMmarmyeckas
QYHKLIUSA CHUrHaJA", U JIIOOOro M3MepPeHHs.

Hacrpoiika napametpoB npo6HuKa aHanoroBoro KaHana

68

1 HaxMuTe KHONKY KaHaJla, CBA3aHHOTO C BBIOPAHHBIM ITPOOHUKOM.

2 B menmo "KaHaa" HaMuTe MporpaMMHy0 KHONKY [po6HMK, 4TOGBI
oTo0pasuTh MeHI0 "IIpoGHUK KaHasa".

B 5TOM MEHIO MOKHO BbIOPATh )1 HOAK/IIOYEHHOI'0 IMPOOHUKA TaKHe
JIOMOJTHUTE/IbHbIE TapaMeTpPhl, KaK KO3(P(UITHEHT 3aTyXaHUAd U €TUHHUIIbI
n3MepeHU.

< kanana 1" 1001
EnpHm L 2D I 3

EonbTo

IIporpammMuas kHonka lpo6uuk lpoBepka oTKphIBaeT HOCTYII K IIpOIeaype
KOMIIEHCAIIUH IIaCCUBHBIX IPOOHUKOB (Hampumep, TpoOGHUKOB N2862A/B,
N2863A/B, N2889A, N2890A, 10073C, 10074C miu 1165A).

Cm.takke ¢ "YkasaHue eqUHHI] M3MepPeHUsA KaHaJia" Ha cTpaHuie 68
e "VkazaHue K03(p@PHUIMEHTa 3aTyXaHUsd NPoOHHKA" Ha cTpaHHIlle 69

e "VKazaHHe HCKaKeHUsA IMPOOHHKA" Ha cTpaHuie 69

Yka3aHue eguHuy, W3MepeHuda KaHana

1 HasxMuTe KHONKY KaHaJIa, CBA3AHHOI'O C BHIOPAHHBLIM ITPOOHHUKOM.
MeH H HaKMHUTE KHOII .
2 B Mmenro "Kanaa" Hax e KHoIKy [po6Huk

3 B menmo "[IpoGHUE KaHa A" HaKMUTe KHOIKY EAMHMUBI 1 BhIGepHTE OTHO
U3 CJIEIYIONNX 3HAYEeHHH.

BonbTbl — /19 IPOOHMKA HAIPSKEHHI.

Amnepbl — /11 TOKOBOT'O IIPOGHUKA.
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YyBCTBUTEABHOCTh KaHAJa, YPOBEHb 3aIlyCKa, pe3yJIbTaTbhl U3MePeHUU U
MaTeMaTHYeckrne PYHKIIMA OTOOPAaMKaloTCsi B BbIOPAHHBIX eqUHUIIAX
U3MEPEeHU.

Yka3anue ko3acduumnenra saryxanua npobHuka

JIJ1s1 BBIIOJIHEHUS TOYHBIX M3MEPEHHH CJeayeT TOJ/IKHBIM 06pasoM
HACTPOUTH KO03(PMUIMEHT 3aTyXaHWs HPOOHHUKA.

Hacrpoiika kKosdpduipeHTa 3aTyxXaHus IPOOHUKA

1 HaxkmuTe KHONKY KaHaJIa.

2 HaxuMmaiiTe mporpaMMHyio KHOIKY [po6HUK, YTOOBI BHIOPATH CIOCOO
ykasaHusd Koadpdunmenta saryxanud: CootHowenue wim [euubenbi.

3 IloBepHHTEe PYYKY BBOAA, O‘ITOﬁLI YCTAaHOBUTH K03 PUIEHT
3aTyXaHUS IMOJKIYEHHOTO0 HPOOHUKA.

IIpu maMepeHUU 3HAUYEHUH HAIPIKEHUS MOMKHO YCTAaHOBHUTH K03 (UITMEHT
saryxaHua otT 0,1:1 mo 1000:1 ¢ mocsemoBaTe/ IbHOCTbIO 1-2-5.

IIpu usMepeHHU 3HAYEHHH TOKA C IIOMOIIBIO IMPOOHHKA TOKA MOMKHO
yCTaHOBUTh Ko3@dunmeHT saryxanusd or 10 mo 0,001 B/A.

KosdunuenT saryxanusa B gerude/ax MOKHO YKa3aTh, HCIIOJIb3YsS
sHadeHus ot -20 mgo 60 gb.

Ecau B KadecTBe eqUHUI] U3MEPEHNA BbIOPAHBI aMIIephbl, 4 TaK:Ke BhIOpaHa
HACTPOMKa Ko3(p(UIMeHTa 3aTyXaHUd BPYYHYIO, TO U €OUHHUIbI, 1

K03 PUITMEHT 3aTyXaHUSI OTOOpaKAIOTCA HaJ IMPOTPAMMHOM KHOITKOI
Mpo6Huk.

Yka3aHnue uckakeHna npobHuka

IIpu usMepeHHN BpeMeHHBIX HHTEPBAJIOB B HaHOCEKyHax (HC) Ha
TOYHOCTb MU3MEPEHHUsS MOTYT MOBJIUATH HE3HAUHUTE/bHbIE OTJIHYHA B JJIHHE
Kabessa moryT. IJIa ymajJeHHs ONIMOOK "salep:kka B KalOese" MexmIy
JII00BIMH JIBYMsA KaHaJIaMH HCIIOJIB3yHTe KHOOKy VckaeHua.
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CpepnctBa perynMpoBKU No BepTMKanu

1 IIposoHaupyHTE ONHY TOYKY OOOHUMHU IIPOOHHKAMHU.
2 HasxkmuTe KHOIIKY KaHaJjia OJHOIO W3 BBIOPAHHBIX ITPOOHHUKOB.
3 B menro "Kanan" Haxkmure KHONKY [po6Huk.

4 B menro "Kanana" HamuuTe KHOIKY MckaxeHue um BbIOepuUTe Hy:KHOE
3HaUYeHHEe HCKaKeHU.

Kaxkap1ii aHaAJIOTOBBIM KaHaJ MOKHO OTperyaupoBaTh go *100 HcC ¢
npupamesuaMu B 10 mc mo obugein pasHunbl 200 HCe.

Haxarue xHomok [Default Setup] (Hactp.no ymonuanmio) msiu [Auto Scale]
(ABTomacwrab) Ha HACTPONKY HCKajKeHHs He BJIHSIET.
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Q@eoe-:. 4
® Maremartuueckaa o6pa6orka
°.  ocuunmorpaMm

BbiBoA Ha akpaH ocuunnorpaMm MatemMatuyeckux yHkuun 72

BbinonHeHue 6bicTporo npeobpasoBaHua Qypbe ¢ pesynbtaTtom
apucmetnyeckoit onepauumn 73

Hactpoiika Maclutaba u cMeLLeHUA CUrHana MmaTtemMmaTuyeckoi
thyHkumum 73

EauHuubl namepeHuii ana ocuunnorpamm mateMaTtuyeckux doyHkumin 74
Martematnuyeckue onepatopbl 75
Marematuueckue npeobpasoanua 77

MaremaTudeckue (bYHKI_lI/II/I MOKHO IIPDHMEHATH B aHAJIOI'OBBIX KaHaJlaX.
OCIII/IJ'IJ'IOI‘paMMa7 IIOJIydY€HHasd B pegyJibTaTe MaTeMaTHYeCKON OGpaéOTKI/I,
OTO6paJKaeTCﬂ PO30BBIM IIBETOM.

Bbl MoskeTe HCIIOIB30BATH MaTeMaTH4Y€eCKYIO (byHKI_II/IIO B KaHaJie, Hake
€CJIh 9TOT KaHaJl He 0T06pamae'rc5l Ha 9KpaHe.

Br1 moxkeTe:

¢ BBIIIOJIHATH MAaT€MAaTUYE€CKYI0 OIlepaIllhuio (CJ’IO}KQHI/Ie, BbIYHUTaHHUE HJIN
yMHO}KeHI/Ie) B aHaJIOI'OBBIX BXOJHBIX KaHaJIaX;

* BBIIOJHATE ObIcTpOe npeodpasopanne Pypoe (FFT) curaassa Bo BXOLHOM
aHAJOrOBOM KaHaJIe;

¢ BBIMOJHATh (PYHKIIHIO IPeoOpasoBaHUusi C Pe3yIbTaTOM apupMeTHIeCKOH
oreparu.

Agilent Technologies n
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BbiBog, Ha 3KpaH ocuMnNNorpaMm mMateMartnyeckux yHKuui

72

Haxmure kaasuiry [Math] Ha mepegueit manesn, 4ToGbl BBIBECTH Ha
skpaH MeHI0 Waveform Math.

SryHKUMA curHana”

LA O nepatcp
[t] +

Ecau Ha dyHENHOHaJILHOHN K/apuiie Function Bce erfe He sHaumTca f(t),
HaKMHTe 5Ty (QPYHKIHUOHAJIbHYI0 KJjapuiry u BbioepuTe f(t): Displayed.

C momotipio (pyHKITMOHAJBHOUM Kjapummu Operator BbIGepuTe omepaTop
WM IIPeoOpasoBaHUE.

3a MOMOJHUTEJbHON MHQOPMAIIMEH B OTHONIEHHH OIEepPaTOpPOB HJIA
npeoOpa3oBaHUil oOpalllafiTech K pasfiesiaM:

"MaTeMaTH4YecKHe ollepaTopbl" Ha cTpaHHUIle 75
n n
MaremaTudeckue IpeoOpasoBaHUA" HA CTpaHUIlEe 77

Ilonap3yiiTech (PyHKIIMOHAILHON KJaapuiieii Source 1, 4ToObI BhIOPATH
aHAJIOTOBBIN KaHaJI JijId BBIMOJHEHUSI MaTeMaTHUIeCKOH 00pPabOTKU.
Yrob6BI clesaTh BHIOOP, MOKHO BpallaTh pydky Entry wiam IOBTOPHO
HaKUMaTh (PYHKIIMOHAJILHYIO KJapuiry Source 1. Eciu BbIOpaTh
dyuknuo mpeoopasoBanud (FFT), orobpaxkaercs pesysabTar.

Ecau BbI BhIOHMpaeTe apu(pMeTHUYECKYI0 OIIePAIlHIO, II0JIb3yHTeCh
QYHKIMOHAJIBHON KJjaBuieil Source 2 111 BbIGOPA BTOPOI'0 MCTOYHUKA
i apudpmernydeckoi omneparuu. OTo0pamaeTrcs pesyJsIbTarT.

YT06bl MISMEHUTh pasMep M IIOJI0KEeHHe OCIUJ/IIOIPAMMBI, IIOJIyYeHHOH B
pesyJ/ibTaTe MaTeMaTH4YeCKOH o0pal0OTKH, oOpallaiTech K pasaesy
"HacTtpoiika mMaciTada U CMeIleHHs CUTHaJIa MaTeMaTHIeCKOH
dyHEIIUA" HA cTpaHuIlEe 73.
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PekomMmeHaaummn no npuMeHeHUD MaTeMaTuuecKux (PyHKumia

Ecnu ocuunnorpamma curHana B aHanoroBom KaHarne Unu MmatemMatnyeckoi dyHKLMu
orpaHMuMBaeTCA pamKoi aKpaHa (oTo6pakaeTca He MONHOCTbI0), TO pesynbTMpyioLLasn
ocuunrnorpamMmma Takxe 6y/eT orpaHu4eHa (cpesaHa).

Koraa oto6paxkaerca ocuunnorpaMma oyHKLUU, MOXHO BbIKMIOUYNUTb aHarnoroBble KaHarbl
Ana yao6cTea HabMoAeHWA 0CLUMNNOTPaMMbl, MOMYYEHHOI B pe3ynbTaTe MaTeMaTUyYecKoii
06paboTku.

[na yao6ctea HabnoaeHUA M M3MePeHUA MOXHO perynuposatb MacLutab otobpaxeHua no
BEPTMKaNW U CMeLLeHWe 0CLUMNIIOrpamMmbl KaXkoi MatemaTuyeckomn (yHKLWH.

[na BbiNonHeHMA U3MepeHuii Ha peaynbTUpyioLLLei OCUUNNorpaMMe MOXKHO NoNb30BaThCA
knasuwamu [Cursors] n/unv [Meas].

BbinonHenue 6bicTporo npeobpa3osanua Qypbe ¢ pe3ynbratom
aputgmeTMueckou onepauuu

YT06bI BLINOJIHUTEL ObIcTpoe IpeoOpasoBaHue ®ypbe (FFT) ¢ pesyapTaToM
apu@MeTHUYECKO! omepaluu (C/I0KeHUe, BBIYUTaHHE HJIH yMHOKEHUE),
IeHCTBYHTE CAEIYIONIMM 00Pa3oM.

1 Hamwmure pyHKIUOHAIbHYIO KjaBuiry Function u BriGepure g(t): Internal.

2 Jlag yCcTaHOBKM apruPMeTHYECKOH OMepaIluy I10Jb3yHTeCh
dyHEImOHAILHBIMHE KJjaaBuiiamu Operator, Source 1 u Source 2.

HasxkmuTe (pyHKIHOHAILHYI0 KJjaaBuiny Function m BeiGepure f(t): Displayed.

C moMmotbio QYHKIMOHAJIBLHOU KJaapuiiin Operator BbiGepuTe (PYHKIUIO
opIicTporo mpeoopasopanusa Pypwe (FFT).

b Haskmure (QyHKIHMOHAJIBLHYIO KjaaBuiily Source 1 u BbIOEpHTE B KadecTBe
ucroynuka ¢(t). NmeiiTe B Buay, 94To BbIOOD ¢(t) BO3ZMOKEH TOJIBKO
TOraa, Korma BbI BbIOpasiu pyukmuio FFT Ha mpefbigyllieM sTalie.

Hacrpoiika macwrta6a ¥ cMeLLeHMA CUTHana MaTeMaTMuyeckoi (hyHKuum

1 ¥Yb6emurech, UTO MYJIBTHIIEKCUPOBAHHbIE PYYKH MACIITA0a U MOJTOKEHU
cnpaBa or kHomku [Math] (MaTemaTnka) HACTPOEHBI JJIA CUTHAJIOB
MaTeMaTHYeCKUX (PYHKITHHI.
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Cm. Takxe

Eciu crpesnka ciieBa ot kHonku [Math] (MaremaTuka) He TOpHT, TO
HaKMHUTE 3TY KHOIKY.

2 ]Iy usMeHeHUs pasMepa W IIOJI0MKEeHHUs CHUTHAJIa MaTeMaTHdeCKOMH
QYHKIUH HCIOJAb3YHTEe MYJ/IbTHILIEKCHPOBAHHbIE PYYKH MacIITada U
noJiokeHus cupasa oT kHonku [Math] (MaTemaTuka).

ABTOMaTnyeckas HacTpoika Maclutaba u cMelleHMA MaTteMaTu4eckoi hyHKLUM

Mpu nto6om n3ameHeHuu onpeaenexnmna otobpakaeMoit MaTeMaTMyecKon yHKLMK
MPOMCXOAMT aBTOMaTUYeckan HacTpoiika ONTMManbHbIX 3HaYeHUn MacwTaba no BepTUKanu
U CMelLLeHnA curHana AaHHoi dyHkumu. Ecnn 3HayeHna maclutaba u cmeLleHua ana
Hekoel (hyHKLMUM YCTaHOBNEHbI BPYYHYIO, TO BbIGEpUTE HOBYIO (PyHKLMIO, 3aTeM Bblibepute
MCXOAHYI0 hyHKLMIO, U MacLuTab ucxoaHoM pyHKUMM 6yaeT U3MEHEH aBTOMATUYECKH.

e "EAWMHUITBI U3MEPEeHHU /IS OCIIUJIJIOTPaAMM MaTeMaTHYeCKUX
dyHEIMH" Ha cTpaHule 74

EavHuubl n3MepeHuii AnA ocuunnorpaMmm mMareMatuuyeckux (pyHKumuia

74

JIJ1s Kaxaoro BXOJHOT'O KaHaJa MOJKHO YCTAHOBHUTH B KayecTBe eqUHUIIbI
U3MepPEeHUs BOJIBT WJIM aMIlep C HOMOIIbI0 (DYHKITMOHAJILHON KJIABUIIN
Units menio Probe kanaJsia. Huxke mepeducieHbl eqUHHUIIbI U3MEePEHUH I
OCIIMJIJIOTPAMM MaTeMaTHYeCKUX (DYHKIUAMH.

Maremartnueckan hyHKuuma EauHuua uamepenua

Cno>eHue unu BblunTaHne Vunm A

YMHoXeHue V2, AZ unn W (BonbT-amnep)

FFT dB* (aeumnben). Cm. Takxe "EanHuubl
usmepenuii FFT" Ha ctpaHuue 83.

* Ecnu uctounukom FFT aBnaetca kaHan 1, 2, 3 unu 4, 10 eanHuLeit n3amepeHUa Npu oTo6pakeHuu
FFT aBnaetca dBV (zeunben ot BonbTa), KOrAa eAMHULEH n3MepeHUa B KaHane ABMAGTCA BOJbT U
BXOZAHOW UMneAaHc KaHana ycraHosneH Ha 1 MOm. Eannuueii namepenus npu otobpaxenun FFT
agnAetcA dBm (aeunben ot munnuearra), Koraa eaMHULEH N3MepeHua B KaHane ABNAETCA BONbT U
BXO/IHOW UMNeAaHc KaHana yctaHosneH Ha 50 Om. EauHuueit usmepenus npu otobpaxenmnn FFT
agnAetcA dB (aeunben) ana Bcex npounx uctoyHukos FFT unu B Tom cnyyae, Koraa eAMHULEN
U3MepeHua B KaHane ABnAeTcA amnep.
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BespasmepHasa equuwuiia Ikaabl U mHOUIIEpPYyeTCI /1A MaTeMaTHUYECKUX
GYHKIUH, KOraa B ABYX KaHAJaX-UCTOYHHKAX YCTAHOBJIEHbI Pa3sHOPOIHBIE
eUHUIIbI U3MepeHUH.

Maremarnueckue oneparopbl

MaremaTudeckue orrepaTophbl ITO3BOJIAIOT BBIIIOJIHATDH apI/I(bMeTI/I‘IeCICI/Ie
orrepamnuu (CJIO.?ICGHI/IG7 BbIUYHNTaHHNE HNJIN yMHO)KeHI/Ie) B aHaJIOI'OBBIX
BXOOHBIX KaHaJIaX.

e "CJjioskeHUe WJIU BbIUUTaHHE" Ha cTpaHUIe 75

e "YMHOKeHUe" Ha cTpaHuile 76

Cno>keHue unu BblYMTaHKUe

IIpu BhIGOpE C/IOKEHUI WIA BbIYMTAHUS 3HadveHHs Touek Mcrounmka 1 u
WNcrounuka 2 moc/ieqoBaTe/ IbHO CKJIAAbIBAIOTCI WJIU BBIYHTAIOTCS, a
pesyJIbTaT oToOpaskaeTcs Ha dKpaHe.

BhrunTanue MOKHO HCIIOJIL30BATH IJId AU EepeHIINPOBAHHBIX H3MepeHUH
WJIN CPaBHEHUS JIBYX CUTHAJIOB.

Ecau cMmeleHHe CHTHAJIOB II0 IIOCTOSHHOMY TOKY 0OJIbllle JHHAMUYECKOTO
JanasoHa BXOMAHBIX KaHAJIOB OCIHJIIorpada, To cJaeayeT HCIIOJb30BaTh
muddepeHuaIbHbIN IPOOHUK.
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AT CyHKUMA curHena’

A O nepatop

1
Puc. 5 [Mpumep BbluUTAHMA cUTHANA KaHana 2 U3 curHana kaHana 1

Cm.takke ¢ "EQUHHIBI U3MePEeHUH /I OCIIH/IJIOTPAMM MaTeMaTHYeCKHX
dyHEIIM" Ha cTpaHule 74

YMHoXXeHue

IIpu BrIGOpE MaTeMaTUYEeCKOH (PYHKIIMU YMHOMKEHHUS 3HAYEHUA TOUEK
Ncrounnka 1 u Verounuka 2 mocsieqoBaTesIbHO IIEPEMHOKAIOTCA, a Pe3ysabTaT
oToOpaskaeTCs Ha 3KpaHe.

DOYHKIUAsT YMHOMKEHUA YI00HA /I IIPOCMOTPA COOTHOIIEHUH MOIIHOCTH
CUTHAJIOB, KOTJla CHUTHAJ OJTHOIO M3 KaHaJIOB IIPOIIOPIUOHAJIEH CHJIE TOKA.
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Agilent

10 A EHHbIX

Kanant
10.0:1
10.0:1

Puc. 6 [Mpumep ymHoXeHUA curHana kaHana 1 Ha curHan kaHana 2

Cm.takke ¢ "EQUHHIBI U3MePEeHUH /I OCIIH/IJIOTPAMM MaTeMaTHYeCKHX
dyHEIIM" Ha cTpaHule 74

Maremarnueckue npeobpa3oBaHua

MareMaTH4ecKre IIPeo0pasoBaHMs BBIIOIHIIOT (PYHKIHIO IIPeo6pasoBaHUI
(FFT) nia aHa/10roBOr0 BXOJHOTO KaHaJla WJIA pe3yJibTaTa
apu@MeTHYEeCKON OIlepaIjyu.

e "M3MmepeHHs C IpPUMeHEHHEeM OBICTPOro mpeoOpasoBanusd Dypbe
(FFD)" na crpanune 77

N3amepenua ¢ npumenennem 6bictporo npeobpasosanua Qypoe (FFT)

®Oyuknusa FFT npuMeHseTcs /I BBIYHC/ICHHS ObICTPOro IpeoOpasoBaHM
dypbe ¢ UCHOJIb30BAHHEM AHAJIOTOBBIX BXOJHBIX KaHAJIOB HUJIH
MaTeMaTH4deckoll omepanuu g(t). @yuknusa FFT Geper ornudgpoBaHHYIO
3aIliiCh BPEMEHHO! 3aBUCHMOCTH CHTHaJIa 33JaHHOT0 MCTOYHHUKA U
npeoOpasyeT ee B 4acTOTHYI0 oGJjactb. Korma BeiOpana yukrua FFT, To
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Ha sKpaHe ocrmuiorpadga oroopasxkaercs cuekTp FFT kak 3aBHCHMOCTD
ypoBHS B Jenubesax oT BosbTa (dBV) or wactoThl. IIpu sTOM II0
TOPHU3OHTAJILHOH OCH BMECTO BpeMeHH OTKJaabIBaeTca 4dactora (I'm), a mo
BEPTUKAJIBHONA OCH — YPOBEHb B JeIHOe/Iax.

Oyuknuio FFT IpuMeHSoT OJIS BBIABJIEHHS IIPOOJIEM, CBA3AHHBIX C
HepeKPeCcTHbIMU IIOMEXaMH, [JIA BBIABJIECHUA IIPUYNH HEJTUHEHHBIX
HCKajKeHUH B YCHJIUTEJIIX, a TaKKe JIJII HACTPOHUKH aHAJJIOTOBBIX
buILTPOB.

YT0o0bI BLIBECTH HA KpaH rpaduk, HOJYYEHHBIA B pesysibTare OLICTPOIO
npeobpasoBanusi Pypbe, JeHCTBYHTE CJIEAYIOIIIM 00pPa3oM:

1 Haxmwure kaapunry [Math], HaxkMuTe PYHKIIMOHAJILHYIO KJIABHUIILY
Function u BwiGepuTe f(t)., 3aTeM HamMuTe (QYHKIIUMOHAJIBHYIO KJIABUIILY
Operator u Br1GepuTe FFT.

{LUMA curHana”

O nepatap ; o Jarn. BN@
FFT e -~

Source 1 — BBIOOP MCTOYHHKA CHTHAJIA [JId OBICTPOIO IIPe0Opa3soBaAHMSI
®ypbe (cMm. pasmesn 4.2 "BoimosiHeHHE ObICTPOro IIPeoOpasoBaAHUSI
dypbe C pes3y/IbTaTOM apu(MeTHYeCKON ollepanuu’ Ha

cTpaHuIle 73 o BbIOOpe g(t) B KayecTBe HMCTOUHHKA).

Span — ycraHoBKa oOmieil mupuHbl cuekrpa FFT, oroOpasxkaemoro Ha
sKpaHe (cjeBa Hampapo). YTOObI MOJYYHTh IeHY Ae/IeHUs IIKAJIbl B
repriax Ha JjeJIeHHe, cjaeayeT pasaeauTh Ha 10 3HaUeHUWe IIUPUHBI
crekTpa. Bbl MoikeTe yCTAaHOBHTH 3HAYEeHHE ITapaMeTpa Span BbIIle
MaKCHMaJIbHO BO3MOKHOM YaCTOTBI, B 3TOM CJIydae OTOOpaskaeMbIi
CIEeKTP 3aMMeT JIUIIb YacTh 9KpaHa. HammuTe PyHKITHOHAJIBHYIO
KJIABHIILY Span, saTeM BpalnaiTe pydky Entry, 4To0bl yCTAHOBHUTH
JKe/IaeMbIil YaCTOTHBIN JHAIIA30H /I OTOOpakeHHs Ha SKpaHe.

Center — ycTaHOBKa 4yacToThl B ciiekTpe FFT, koTopas moJKHA
oTOoOpaskaThCsd Ha IEHTPAJIbHOH BEPTHUKAJIbHON JMHHM CETKH SKpaHa.
MoKHO yCTaHOBUTH 3HaueHHe mapameTpa Center HHUMKe ITOJTOBUHBI
YacCTOTHOTO JMAIla30Ha WJ/IU BbINIE MAKCHMaJIbHO BO3MOMKHON
YacCTOTBI; B 3TOM CJ/Iydae OTOOpamKaeMbIH CIIEKTD 3aiiMeT JIHIIb YacCThb
skpana. Hammure (pyHKIIHOHAILHYO Kjiaapunry Center, saTeMm
BpalaiiTe pydky Entry, 4To0bl yCTAHOBHUTH Ke/aeMyI0 IEHTPAJIbHYIO
4acToTy Ha JUCILIee.
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Scale — mo3BoJIAeT BaM YCTAHOBHUTDL BAIIKM COOCTBEHHBIE MACIITAOHBIE
Koa(ppurmenTs! qiia FFT, BbIpaskeHHbIe B OeruoOesaax Ha Je/eHHUe.
Cwm. "HacTpoiika Maciiraba M CMeI[eHHs CHIHAJIa MaTeMaTHYeCKON
dbyarmun" Ha cTpaHUIE 73.

Offset — mo3BoJIAeT BaM YCTaHOBUTH Ballle COOCTBEHHOE CMellleHIe /I
FFT. 3HaueHUe cMelleHUA BhIpaKaeTCd B JelHOesax U 0ToOpaxaeTca
EeHTPAJIbHON TOPU3OHTAJIBHOU JUHHUEH CEeTKH sKpaHa. CM.
"HacTtpoiika MaciiTada U CMeN[eHUs CUTHAJIA MaTeMaTUdeCKOMH
dyHEIMU" Ha cTpaHule 73.

More FFT — BbI30B Ha 3KpaH MEHIO JIOIIOJIHUTEbHBIX YCTaHOBOK
napametpoB FFT.

2 Haxuure QpyHKIHOHAIbHYI0 Kjaasuiry More FFT, uTo6b1 BhIBecTH Ha
9KpaH MEHI0 HOIOJHHUTEeJbHBIX YCTaHOBOK mnapamMeTpoB FFT.

O u

Window - BbIGOp OKHA IU(PPOBOM (PUILTPALUM O/ IIPUMEHEHUA K
BxogHOMY curHaJay FFT:

Hanning — oxkHO XeHWHra [j1d BBIMOJTHEHUS TOYHBIX YACTOTHBIX
M3MEPEHUN W/IN /I PaspelleHus OABYX OIM3KHX YaCTOTHBIX
COCTaBJIAIOIINX.

Flat Top — OKHO ¢ IJIOCKOH BEPIIMHOM /I BBHIIOJHEHHS TOYHBIX
aMILJIUTYIHBIX U3MEPEHHI CIIeKTPaJIbHbIX ITHKOB.

Rectangular — (mpaMOyroJibHOE OKHO) — XOpOIlllee YaCTOTHOE
paspellleHre U aMILIUTYQHAA TOYHOCTb, OJHAKO IPHUMEHEHHe 2TOT0
OKHA OIPAHUYEHO CJIYyYadMH OTCYTCTBUS IIPOCAYMBAHUA
CIIeKTPAJIbHBIX COCTABJIAKINX. [I[pUMeHsAeTCa ¢ TaKUMUA
CATHAJIAMH, KaK IICEeBHOCIYyYaANMHbIA IIIyM, UMILYJIbCHI,
CHHYCOMAJIbHbIE ITAYKHA M 3aTyXalollhe CHHYCOHUIAJIbHbIe
KoJieGaHuA.

Blackman Harris — okHo ByskmaHa-Xappuca CHH:KaeT BpeMeHHOe
paspelleHne 10 CPAaBHEHUIO C IIPAMOYTOJIbHBIM OKHOM, HO
MOBBIIIAET CIIOCOOHOCTh OOHAPYKEHHs HMIIY/IbCOB OJ1aromaps TOMY,
YTO OHO 00JIAJIaeT MeHee BBhIPAKEHHBIMH GOKOBBLIMU MAKCHMYMAaMHM.

Vertical Units — mosBoJigeT BaM BbIOpaTh €IUHUILY HU3MEPEHHS IIKAJIbI
FFT no Beptukasu: meruoesa (Decibels) mim BoJbT 3(pPEKTHBHOTO
sHaveHud HanpsuxeHud (V RMS).
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Auto Setup — ycTaHaB/IMBaeT TakHe 3HAYEHHS IapaMeTpPoB Span u
Center, mpy KOTOPBIX 00€CHEUYHUBAETCA OTOOPaMKEeHHE BCEro
UMeIerocs ciiekrpa. MakcuMadbHO BO3MOMKHAA YACTOTa PaBHA
oJIOBUHEe 4YacToTbl muckpetusanuu FFT, koropas 3aBuCHUT OT
YCTAaHOBKHU Ko3(pPHIeHTa pasBepTKu (BpeMs/aesieHue). PaspellieHue
FFT paBHO pesysbTaTy ae/ieHHS 3P(PEKTHBHOH YaCTOThI
JHCKpeTusanuu Ha KojudecTBo Todek B FFT (fg/N). Teryiee

paspenierne FFT ungunupyerca Hag (PyHKIIHOHAJIbHBIMU KJIaBHUIIaAMH.

Oco6exHocTn perynupoBku Macwraba v cmewenua

Ecnu Bbl He n3meHAeTe BpyYHYto ycTaHOBKM MacluTaba n cMmewlenna FFT, To npu BpalieHun
PYyYKM perynupoBku koadmumeHTa pa3BepTkim NPOMCXOANT aBTOMATMYECKOE U3MEHEHUE
4acTOTHOro AMana3oHa W LeHTpanbHOMi YacToTbl, YT06bI 06ecneynTb onTUManbHoe
HabnoAeHne NONHOTO CnekTpa.

Ecnu ke Bbl BpyyHylo ycTaHaBnuBaeTe MacluTab U CMeLLIEHNE, TO BpallleHUe pyyKu
perynupoBKu KoadhuLmMeHTa pasBepTKu He M3MeHAET YCTaHOBKM YacTOTHOIO Anana3oHa u
LIeHTpanbHOM YacToTbl, YTo 06ecneymBaet 6ornee noapobHoe oTobpaXkeHne B OKPECTHOCTH
onpeaeneHHoM Y4acToTbl.

Haxatue dyHkumoHanbHou knasuwm FFT Auto Setup npuBoanT K aBTOMaTUYECKOMY
nepemMacwitabupoBaHuto rpaguka; npu aTOM 3Ha4eHWA YacTOTHOrO Anana3oHa u
LIeHTpanbHO’ YacToTbl aBTOMaTUYECKW OTCMEXMBAIOT YCTAaHOBKY KO3(hhMLMEHTA pa3BEPTKM.

3 Jlnsa BeIMOJTHEHUS KYPCOPHBIX M3MePeHHi HaskMuTe Kjasuiry Cursors u
ycTaHoBUTEe (DYHKITMOHAJBbHYIO KjaaBuiry Source Ha Math: f(t)..

711 u3aMepeHus 3HaYEeHUH YACTOThI U PA3HOCTU JBYX 3HAUEHHH YACTOTHI
(AX) mogapsyiTech kypcopamu X1 u X2. Jljad u3MepeHHs aMIIUTYIbl B
meruoesnax U pasHocTu ammauTyn (AY) moJbsyiTech Kypcopamu Y1 u
Y2.

4 ]l BBINTOJTHEHHS ITPOYUX HM3MEPeHWH HaxkMmuTe KJjaasuiry [Meas] u
ycraHoBuTe (DyHKIMOHAJBbHYIO KJjasuiiny Source Ha Math: f(t)..

Ha rpacduke FFT M0XKHO BBIIIOJHATh U3MEPEHUA MEKITYITUKOBBIX
3HaYEeHUH, MaKCUMAJbHOI'0, MUHUMAJIbHOIO U CpeJgHero sHaYeHUA B
nenuobesiax. Bl MoskeTe Takke HAWTHU 3HaUYeHHE YACTOThI IPHU IIEPBOM
NOSIBJIEHUN MaKCHUMyMa CHTHaJIa C ITOMOIIBI0 M3MePeHHud IapaMerpa X
at Max Y.
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Maremarnyeckaa o6pa6otka ocuunnorpamm 4

IlokasaHHBIN Ha cieaymoneM pucyHke cinekTp FFT moJsydeH mpu mojgade Ha
KaHaJ 1 curHajia npsamoyrojbHou dopmsbl 4 B, 75 kI'm. Koadduimuent
PasBepTKH ycTaHOBJeH Ha 50 MKc/meJs., YyBCTBUTEIbHOCTb II0 BepPTHKAJIN
Ha 1 B/pmes., mapamerp Units/div Ha 20 dBV, cmemenue (Offset) Ha

-60,0 dBV, nenrpaJspHasa (Center) yacrora Ha 250 KI'I, YaCTOTHBIH
muamna3oH (Span) Ha 500 k' u mapamerp Window Ha Hanning.

il "I\P
i o

N
M
il I |‘||'

Cm.1akke ¢ "BbImosiHeHHe ObICTpOTo mpeobpasoBaHus Pypbe ¢ pesyabTaToOM
pa3genbi 4.3 u apu@MeTHYEeCKOo! ollepanuu”’ Ha cTpaHume 73
4.10. ¢ "Pexomenmaniuu no msMmepenuam FFT" Ha cTrpaHune 82
e "EquHuner uamepenuin FFT" Ha cTrpaHuie 83

e "3HaueHUE MOCTOIHHOUN cocCTaBJIAONEeH mpu BbrumciaeHuu FFT" Ha
cTpaHuile 84

e "Jlo:kHbIe YACTOTHBIE COCTABJIAIOIINE M HaJl0KeHHEe CIEKTPOB" Ha
cTpaHuiie 84

e "[I[pocaunBaHne CIEKTPaJbHBIX COCTABJANINUX" Ha cTpaHHIEe 85

e "EQUHUITBI U3MePEeHUU /I OCIU/IJIOTPAMM MaTeMaTUdeCKUX
dyHEIIM" Ha cTpaHule 74

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBopactBo nonb3oBartena 81



1

82

Marematnueckaa o6paborka ocumnnorpamm

Pekomenpaunu no uamepennam FFT

KommuecTBo TOUek, peructpupyeMbix nJd 3anucu FFT, moxkeT moxoauTs A0
65536. OTOOpasKaTCA BCe TOYKH, KOI[la YaCTOTHBIN IHAIIA30H
MmakcuMasieH. Korma Ha skpane orooOpaskaerca cuexkTp FFT, opranbi
yHOpaBJIeHUsA YaCTOTHBIM JUAIIA30HOM U IeHTPaJIbHON YaCTOTOH
NPUMEHSIOTCS [/id 00C/IeTOBaHUs CIIEKTPa B 00/IaCTH HHTEPEeCYIoIed Bac
YacTOThI IPUMEPHO TaK sKe, KaKk y aHajgu3aTopa ciiekrpa. IlomecTure
HHTEPECYIONIYI0 BaC YacCTh CHEKTpa B IEeHTP 3KpaHa W yMeHbIIauTe
YaCTOTHBIA OHAIIA30H, YTOObI YBEJHYHUTH paspelleHne OTOOpaMKeHUs
crnekTpa. [Ipu yMeHbIIEHUH YACTOTHOIO JUAMa30Ha yMEHbBINAETCI
KOJINYECTBO OTOOPAKAEMBIX TOYEK M IIPOHCXOOUT PACTIKKA
oToOpakaeMoro Ha sKpaHe CIeKTpa.

Korma Ha skpaHe oToGpaskaercsa cuekrp FFT, moJsbssyiiTech KaaBHIIAMHA
[Math] u [Cursors] nj11 mepekJIOUYeHUA MEKTY HU3MEepPUTeTbHBIMU
QYHEIUAMA M CPEICTBAMM YIPaBJeHUA YaCTOTHOH o6GJacThio B MeH0 FFT.

Paspewenne FFT

Paspewenune FFT paBHo pesynbTaty AeneHua 3ch(heKTMBHOM YacTOTbl AUCKPETU3ALMN Ha
konuyectso Touek B FFT (fg/N). Mpu dmkcuposanHom konuuectse Touek FFT (a0 65536)
yeM MeHblLIe YacToTa JUCKPETU3aLMK, TeM fyyllie paspelleHue.

YMmenblieHne s@EKTHBHON YaCTOThI IMCKPETH3AIUH IIyTeM BbIOOpa 0oJsiee
HU3KOI CKOPOCTH PasBepTKH (0oJjiee BBICOKOI'O 3HAYeHUs K03 UIHMEeHTa
pasBepTKN) IIPUBOJUT K MOBBIIIEHHI) HU3KOYACTOTHOI'O paspelreHus
orobOpasxenus ciekrpa FFT, oqHaKO yBe/JIUYHUBAET BEPOATHOCTH IIOIBJIEHMS
JIOKHBIX YaCTOTHBIX cocTaB/adgpiux. Paspemnienne FFT paBHO pesysbraTy
nesieHua 5P(EKTUBHOU YaCTOThI JUCKPETHU3AIMH HA KOJUYECTBO TOYEK B
FFT. PeasibHOe paspellleHHe OTOOpasKeHHUs CIIeKTpa GyaeT He CTOJIb
BBICOKHM, IOCKOJIBKY CIIOCOOHOCTh paspelniaTh ABe OJM3KHEe YaCTOTHhI B
JIeHCTBUTEJbHOCTH OT'PaHUYUBAETCA (POPMOM OKHA-(PUJILTPA. XOPOIIHIA
CIoco0 IMPOBEPKU paspelieHus ABYX OJU3KUX YaCTOT COCTOUT B
006c/IeTOBaHUN OOKOBBIX ITOJIOC AMILIUTYHO-MO/IY/IMPOBAHHOTO
CUHYCOU/IAJIbHOT'O CUTHAaJIA.

I[J'IH JOCTHHKEeHU HaI/IJIy"‘IH_IefI TOYHOCTH BOCIIPOHU3BENECHUA CIIEKTpa II0
BEPTHUKAJIN IIPU U3MEPEHHHN IITNKOB:
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Maremartuyeckan o6pa6orka ocuunnorpamm 4

e [IpaBH/IHLHO yCTAHOBHTE KO3(pPHUIMEHT ocaadeHns npoOHuka. Ero
ycTaHaBauBaloOT n3 MeHo Channel, eciin 00bEeKTOM AeHCTBUI
(ommepaHaoM) SABJSETCS KaHAaJ.

* YcTaHOBUTE YYBCTBUTEJIBbHOCTh KaHaJla-UCTOYHHKaA TakK, YTOOBbI CHUTHAJI
0T06pamaﬂca IIOYTHU BO Be€Chb 9KpPaH, HO oe3 Or'paHUYeHHNAd.

e IIpumensiite okHO ¢ mockod BepiuHou (Flat Top).

¢ YcTaHOBUTE BBICOKYIO UyBCTBHTe/IbHOCTh FFT, Hampumep, 2 memubesia
Ha JeseHue.

J/1g MoCTHKEeHUS HAWJIYyYIIeHd TOYHOCTH BOCIIPOU3BENEHHUA YaCTOThI Ha
MHUKaX:

e IIpumensiite okHo XeHHuHra (Hanning).

e Tlosp3yiiTech MeH0 Cursors JJisi yCTAHOBKHM Kypcopa X Ha
WHTEPECYIOIIY0 Bac YacTOTY.

e OTpery/JupydTe 4aCTOTHBIA JUANA30H JJId IOBBINIEHUA TOYHOCTH
MO3UIMOHUPOBAHUA Kypcopa.

¢ BepHutrech k¥ MeHIO Cursors i TOYHOI'O ITO3UITMOHUPOBAHUI Kypcopa
X.

3a MOIMOJHUTEJIHLHOH HH(pOpMAaIlHell Mo IIPHUMEHEeHUI0 OBICTPOro
npeoo6paszopanusg Pypbe oOparfaiTech k myoaukanuu Agilent Ne 243 «The
Fundamentals of Signal
Analysis»:"http://cp.literature.agilent.com/litweb/pdf/5952-8898E.pdf".
Homo/sHUTeIbHAA UHOPMAIIUA Ha 3TOT CUeT COAEP:KUTCA TaKike B rJiaBe 4
kuuru: Robert A. Witte - «Spectrum and Network Measurements».

EpnHuubl namepennii FFT

YpoBenb 0 dBV cooTBeTCTBYeT CHHYCOUIAJIBHOMY CHUTHAJIy C HAIIPIKEHUEM
1 Badpd. Korga mcrounnkoMm curaasia FFT aBiserca kamasa 1 wmiam KaHasa 2
(y1m6o kaHas 1 3 WIK 4 y YeThbIPEeXKaHAJbHOI'0 OCIHUJLIorpada), To euHUIleH
usMepeHus i ocruuriorpamMm FFT sBisercsa gerubesn ot BosabTa (dBV),
Korja eqUHHUIleH M3MepeHHsd CHUTHajia B KaHajIaX SBJISETCI BOJIBT U
BXO/THOW HMIIeJaHC KaHaJIOB yCTaHOBJeH Ha 1 MOwM.

Enununeii nsmepenns ajia rpacdgpukoB FFT saBagercsa memudes oT
MuIuBaTTa (dBm), Korma emuHUIEH M3MepeHUsA CUTHAJIA B KaHaJlax
SABJIIeTCI BOJIBT M BXOJHON MMIIETaHC KaHAJIOB ycTaHOBJeH Ha 50 Owm.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBopacTBo nonb3oBartens 83


http://cp.literature.agilent.com/litweb/pdf/5952-8898E.pdf

1

84

Marematnueckaa o6paborka ocumnnorpamm

Emqununedi nsmepenns mia rpacdpuros FFT apiasgercs meruben (dB) mia
BCceX Ipodux HCTOYHHKOB FFT mim B TOM ciydae, Korjga eIUHHIEH
U3MEPEHUs CUTHAJIa B KaHAJaX-UCTOYHHKAX SBJISETCI aMIIep.

3HaueHune nocToAHHON cocTaBnAlowel npu Bbluncnenuu FFT

B pesyabrare BbhrumcieHus FFT moJydyaercs HenpaBHWJILHOE 3HAUYEHHE
MOCTOSIHHOM cocTaB/isdionied. IIpy 9TOM He YYHTBHIBAETCA CMeEIeHUe y
IleHTpa 9KpaHa. 3HAYeHHEe ITOCTOSHHON COCTAaBJAIOINEN He KOPPEKTHUPYETCs
pagy TOYHOro OTOOpaKeHHs OJMM3KMX K HYJIEBOM YaCTOTe YACTOTHBIX
COCTAaBJIAIOIIUX.

Jlo>XHble yacToTHbIE cocTaBnfalOwWne U HaNno>XeHne CNeKTpos

IIpu npumenennu FFT BakHO MMeTh IpeacTaBJeHHE O JIOKHBIX HACTOTHBIX
COCTaBJIAIONINX, BOSHUKAIOIINX MPHU TUCKpeTUs3aruu. [Ipu BhITOTHEHUH
usMepeHuii ¢ npuMeHenueM FFT omepaTop mo/I:keH HOHHMATbH, YTO MMEHHO
IOJIKHO COMNEPKATHCA B YACTOTHOH OGJIACTH, U YUYUTHIBATH YACTOTY
IUCKPETHU3AINY, YaCTOTHBIN THAIIA30H U I0JIOCY MPOIyCKaHU
ocumiorpadga. Paspemenune FFT (oTHolIeHHe YacTOThI AUCKPETHU3AINH K
kosmmdecTBy Touek FFT) maaumupyercsa npamo Hagd (PYHKIIMOHAJIbHBIMU
KJIABHIIIAMH, KOT[a Ha dKpaHe oToOpaskaercsa MeHio FFT.

Yacrora HalikBucTta v HanoxxeHue CnekTpoB B yacToTtHo# obnactu

Yactota HaiikBucTa ABnAeTcA MakCcMMarbHOW YacTOTOM, KOTOPYIO MOXKET 3aperncTpupoBath
6€e3 NoABNEHMA NOXHbIX YaCTOTHbIX COCTAaBNALLMX N06OI ocuunnorpad,
OCYLLECTBNAOLLMIA OUMIPOBKY CUTHANOB B peanbHOM mMacLuTabe BpemeHu. ITa yacToTa
paBHa NOMOBWUHE YacTOTbl AUCKPETM3aLMK. HacToTHble KOMMOHEHTbI, MpeBbliLlatoLImMe
yactoty Halikeucta, He MoryT 6bITb NpaBUbHO 06paboTaHbl, YTO MPUBOAMNT K TaK
Ha3blBaeMOMY HanoXxeHuto cnekTpos. YacTtota HalikBucTa cooTBeTCTBYET MakCMManbHO
yacToTe curHana, KoTopblii MoXeT 6biTb 06paboTtaH 6e3 UCKaXKeHWiA.

HaJjioxkeHHe CIEKTPOB BO3SHHKAET, KOrJa YaCTOTHBIE COCTABJIIIOIIUE
CHUTHaJIa IIPEBBIIIAIOT II0JIOBHHY YaCTOThI AUCKpeTusaluu. [I0CKOIbKY
cuextp FFT orpanuyeH sToil 4acTOTOH, TO Jil0Oble OoJjiee
BBICOKOYACTOTHBIE COCTABJIAIOININE OTOOpaMKarTcd Ha 0ojiee HHU3KOHU
(JI03KHOH) JacToTe.
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Maremarnyeckaa o6pa6otka ocuunnorpamm 4

Ha caenyromeM pHCyHKe ITOKa3aH NPUMep HAJOKEHUA CIIEKTPOB. OTO
crnekTp MeaHapa ¢ yacToTod 990 I'll, KOTOPBIA COHNEPKUT MHOIKECTBO
rapMmoHuK. Yacrora auckperusanuu FFT cocrapiasgeT B JaHHOM HpuMepe
100 ¥BbBIO/c. Ha 5T0I ocIm/iorpaMMme COCTABJIAION[E BXOLHOT'O CUTHAJIA C
YacTOTOH, MpeBblmaromel dactory HalikBucTa, oTOOpasKaoTCsa 3epKaJTbHO
OTHOCHUTEJILHO IPaBOX KPOMKHU SKpaHa.

w1 BIO" [t) = FFT|Ch3)
AuwanazoH 4 Uenmp
5D 7

Puc.7 HanoxeHue cnektpos

HOCKOJII)ICy YaCTOTHBIHN AUaIla3OH IIPOCTHUPAETCA OT HYJIA 0 YaCTOTbI
Ha,I'./'IICBI/IC’I‘a7 TO OJIA IIPpeaoTBpallleHUAd BO3SHHUKHOBEHHUA JIOKHBIX YaACTOTHBIX
COCTABJIAIOIIUX HeO6XOI[I/IMO, 9ITOGBI BEePXHAA I'paHUIla YaCTOTHOTO
AualladOHa IIPpeBbINIaJd YacCTOTy CyI€CTBEHHBIX (HO 3HepI‘I/II/I) YJaCTOTHBIX
COCTABJ/IAIOINIUX BXOJHOI'O CHTHAJIA.

"pOCﬂ‘IMBaHMe CrneKTpanbHbIX COCTaBNAKLINX

®yaknusa FFT pa6oTraeT ¢ HOBTOPSIONMMICSA 3aMUCIMHI BPEeMEeHHOMR
3aBHCHUMOCTH CHTHaJ/Ia. B KOHIle 3amucu o6pasyeTcs PaspblB, €C/IH TOJIbBKO
3aIllCh HE COAEPIKUT IleJI0e YHCJIO IEPHOI0B OMUMPOBAHHOIO CUTHAJIA.
ATOT PaspbIB HA3bIBAETCSI MPOCAYNBAHHEM CIIEKTPAJIbHBIX COCTABJIAIONIUX.
/11 MUHUMH3AITANA IIPOCAYNBAHUSA CIIEKTPAJIbHBIX COCTAaBJIAIONIUX B
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kadvecTBe puabTpoB /s FFT nmpumeHsioTcs OKHA, IIJIABHO
Opub/IMKarolecs K Hy/II0 B HavajJe W B KOHIle curHaja. B menio FFT
npeajiaraeTcs 4eTbIpe OKHa — OKHO XeHHHHra (Hanning), oKHO C ILTOCKOH
BepinHo# (Flat Top), mpamoyroapHoe okHO (Rectangular) u okHO
Biskmana- Xappuca (Blackman-Harris). 3a momoJTHUTE/IbHOM
uHPOpMaNed B OTHONIEHUN MPOCAYNBAHUSA CIEKTPAJILHBIX COCTABJISIOIINX
oOpamaiitech k myosukanuu Agilent Ne 243 «The Fundamentals of Signal
Analysis»:"http://cp.literature.agilent.com/litweb/pdf/5952-8898E.pdf."
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o OnopHbie curHanoi

CoxpaHeHue curHana B chaiin onopHoro curiana 88
OtobpakeHue onopHoro curHana 88

MameHeHne macwitaba 1 nonoxxeHma onopHbIX curHanos 89
Perynuposka uckaxeHuii onopHoro curHana 90
OtobpaxkeHue uHcopmaumu 06 onopHom curHane 90

BoccranoBneHue taiinos onopHbix curHanos Ha USB-Hakonutenb u ¢
USB-Hakonutena 90

Cur"aJjibl aHAJOrNOBBIX KAHAJIOB WJIH MaTeMaTUYeCKUX (PYHKITUH MOKHO
COXPaHUTb B OJTHOM WJIM JBYX (paijlax ONOPHBIX CUTHAJIOB B
ocruyiorpadge. ITocsae sTOro OMOPHBIM CHUIMHAJI MOKHO OTOOPasUTh U
CPaBHUTH C JAPYTUMHU CUTHaAJIaMU. TOJBKO OAUH OIOPHBLIN CHUTHAJT MOJKHO
0TOOPa3UTh OJHOBPEMEHHO.

Ec/iz OIIOPHBIM CHI'HAJIAM HAa3HAUYEHbl MYJIbTUINICEKCHUPOBAHHbIE PYYKHU
(maskara kHonka [Ref] (OmopH.) 1 roputr MHAMKATOP CjIeBa OT 3TOH KHOIIKH),
¢ IIOMOIIbIO 3TUX PyYeK MOKHO M3MEHITh MACIITAO UM IIOJIOMKEHHE OIOPHBIX
CUTHAJIOB. MOKHO TaKiKe PeryJIMpoBaTh HUCKAKEHHs OIOPHBIX CHUIHAJIOB.
IaHuble 0 MaciuTabe, CMeIleHNd U MCKAjKeHUIX OMOPHOrO CUIHAJA MOLYT
oTOOpakaThCI Ha dKpaHe ocmuuiorpada.

CurHaJjibl aHaJIOTOBBIX KaHAJIOB, MaTeMaTHYeCKUX (PYHKIIMHA HUJIU OIIOPHBIE
CHUTHAJIbI MOJKHO COXPAaHUTh B (DAl OMMOPHBIX CHUTHAJIOB Ha
USB-nakomnuTese. Pailjl ONOPHOI0 CUTHAJIA, COXPAHEHHBIH Ha
USB-HakomuTe e, MOKHO BOCCTAHABJIHUBAThL B OJHH U3 (paMJIOB OIOPHBIX
CHUTHAJIOB.
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Coxpanenue curiana B chaiin onopHoro curiana

Ynaneuue chaiina
ONOPHOro
CUrHana

1 Hasmwmure kHOUKY [Ref] (OnopH.), YTOOBI BKJIIOUHTH OMOPHBIE CUTHAJIBI.

2 B menoo "OmOpHBIA CHUTHAJI" HAKMUTE IHPOrPaMMHYI0 KHOHKY OmopH. u ¢
IOMOIIBI0O PYYKH BBOOA BbIGepHTEe HEOOXOIMMBIA (pailjl OIOPHOIO
CHTHAaJIA.

3 Haxkmure mporpamMMHyr KHONKY VICTOUHMK ¥ ¢ IOMOIIBIO PYYKH BBOIA
BbIOEPUTE HMCXOMHBINA CHUTHAJI.

4 Haxmwure nporpammHyio kKHoukKy Coxpauute B R1/R2, uToGbI coXpaHUTH
curgaJ B (a1 OIOPHOI'O CUTHAJIA.

OI'IOprIe CUrHanbl ABNAKOTCA 3HEProHe3aBUCUMbIMU — OHWU COXPaHAKOTCA Aa>Ke nocre
BbIKIMHOYEHUA MUTAaHUA UNKU BbINOJTHEHNA HﬂCTpOVIKVI no ymon4yaHuto.

1 Haxmwure xkHOnKy [Ref] (OmopH.), 4TOOBI BEJIIOYHUTH OIOPHBIE CHUTHAJIBI.

N

B menio "OmOpHBIA CHrHaI" HaKMHUTE IIPOrPaMMHYI0 KHOIKY OnopH. u ¢
MOMOIIBI0O PYYKH BBOJA BbIOEpHTE HEOOXOAMMBIH (Pailjl OIOPHOTO
cHUTHaJIA.

3 Haxmure mporpammHyio kHonky Yaanute R1/R2, uTo6bl ymaauTh daiii
OIIOPHOr'0 CHUTHAJIA.

OmopHbIe CHUTHAJIBI MOKHO YIAJIUTh, BOCCTAHOBUB 3aBOJICKYI0 HACTPOUKY
WJIX BBIMIOJIHUB O€30IIaCHYI0 OYHCTKY (paiioB (cMm. ItaBa 17,
“CoxpaHeHHe/BOCCTaHOBJIeHHEe (HACTPOHKH, SKpPaHbI, JaHHbIE),” Ha CTP.
233).

Oro6pa>keHue ONOpPHOTo CUrHana

88

1 Hasmwmure kHOUKY [Ref] (OnopH.), YTOOBI BKJIIOUHTH OMOPHBIE CUTHAJIBI.

2 B menio "OnopHbBIA cHUTHa/I' HaKMHTE HPOTPaMMHYI0O KHOHKY OnopH. u c
IIOMOIIbI0O PYYKHM BBOJA BbIGEpHUTE HEOOXOMUMBINA (Pailjl OIIOPHOTO
CHUTHAJIA.

3 3areM HaxMHUTe MPOrpaMMHYI0 KHOOKY OMOpH. elile pas, 4TOOBI
BKJIIOYHUTH/OTKJIIOUUTh OTOOPAKEHUE OIMOPHOI'0 CUTHAJIA.
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Kanansl

0c 1

PG TEMHME o, MTb H 3 MTh 1B MepamMeTob

1 ~p-

ToJbKO OJMH OHMOPHBIM CHUTHAJI MOXKHO OTOOPAa3HTh OTHOBPEMEHHO.

Cm.takke ¢ "OroOpakeHHe MH@OPMAIUH 00 OHOPHOM cHrHaje" Ha cTpanuie 90

N3menenne macwraba v nono>xeHuna ONMOpPHbLIX CUTHanNoB

1 Y6emurech, YTO MyJIbTUIIEKCHPOBAHHBIE PYYKH MACIITA0A U IIOJI0KEHU
cupaBa oT kHomnku [Ref] (OnopH.) HacTpoeHBI OJIsT OIMOPHBIX CUTHAJIOB.

Ecnu crpeska ciaeBa oT kHomnku [Ref] (OnopH.) He roput, To HaKMUTE 3Ty
KHOIIKY.

2 HactpoiiTe Macurrab OIMOPHOrO CUTHAJA C IOMOIIbI0 BepxXHeH
MYJIbTHIIEKCHPOBAHHON PYYKH.

3 ;11 HACTPOMKHU MHOJIOKEHHS OIOPHOIO CHUTHAJIa HCIIOJIb3YHTEe HUKHIO
MYJIBTUIIIEKCUPOBAHHYIO PYUKY.
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PeI'YIIVIDOBKa MCKa>XeHuN OMOpPHOro CurHana

Ilocme OTO6paH€eHI/Iﬂ OIIOPHBIX CHTHAJIOB MOMKHO OTPEryJInpoBaTb HX
HNCKaXKEeHHU.

1 OrolOpaskeHre HEOOXOQHUMOI'0 OIOPHOro curHasa (cMm. "OToOpakeHne
ONOPHOT0 curHasa" Ha cTpaHuiie 88).

2 HasxxkmuTe mporpaMMHYI0 KHONKY lVckaXkeHue ¥ ¢ ITOMOIIBIO PyYKH BBOA
OTPEryJIUpyHATe HUCKAXKEHUs OMOPHOTO CUTHAJIA.

Oro6pa>kenue uucpopmaummn 06 onopHom curHane

1 Haxmure kHOnKy [Ref] (OmopH.), 9TOOBI BEKJIIOUHUTH OIOPHBIE CHUTHAJIBI.
B menio "OmopHbBIH cuUrHa/d" HasMHUTe IIporpaMMHYI0 KHomnky [lapamerpbl.

B menro "[lapamMeTpbl OIIOPHOro CUTHaJIA' HAKMHUTE HNPOTPAMMHYIO
KHOIKy CBepeHuAa o pucnnee, YToObI BKJIIYUTH WU OTKJIIOUHTH
oToOpakeHne MHQOPMAITUU 00 OIOPHOM CHUTHaJIe Ha 3KpaHe
ocruJiorpada.

4 Ha:xmuTe IporpaMMHYyI0 KHOIKY [lpo3pauHblil, YTOOBI BK/JIIOYUTDH HJIA
OTKJIYUTHL IIPO3padHble (POHBI ¢ MHEPOpPMAIUEH.

OTOT IMapaMeTp TaKKe HCIOJIb3YeTcCs JIJIA BKJIIOUYEHUA/OTKII0OUEHUA
oToOpakeHus. APYrod HH@OpMaIUU ocuu/Iorpada, HaIpuMep
CTAaTHUCTHKN TeCcTa II0 MacKe H T.T.

BoccranoBnenue chaiino onopHbix curianos Ha USB-Hakonutenb n ¢
USB-nakonurena

Cur"aJjipl aHAJOTOBBIX KaHAJIOB, MaTeMaTUYeCKUX (PYHKITHUA HUJ/IU OIIOPHBbIE
CUTHAJIbIl MOJKHO COXPaHUTh B (Pailyi OMMOPHBIX CHUTHAJOB Ha
USB-Hakonutese. Cm. "CoxpaHeHHe (Pai/IOB OHNOPHBIX CUTHAJIOB Ha
USB-nakonurenp" Ha cTpaHuIe 242.
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OnopHble curHanbl 5

dails1 OIIOPHOTO CUTHAJIA, coXpaHeHHbIH Ha USB-HakomuTesie, MOKHO
BOCCTaHABJIUBATh B OJUH M3 (PANJIOB OMOPHBIX CHUTHAJOB. CM.
"BoccTaHOB/IeHNE (paiijioB OIIOPHBIX cUTrHa/I0B ¢ USB-HakomuTess" Ha
cTpanuiie 246.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

6
Undposbie kaHanbl

MoakntoyeHue umpoBbix NPOBGHUKOB K TECTUPYEMOMY ycTpoiictBy 93
MonyyeHue curianos no undpoBbiM KaHanam 97

OTobpakeHne LUUPOBbIX KAHANOB C NOMOLLbIO (DYHKLIMK
aBTomaclitaba 97

WHTtepnpertauma curHana Ha uucgposom aucnnee 99
BkntoueHue u BbiknoyeHue Bcex Lndposbix kaHanos 100
BkntoueHue u Bbiknoyenue rpynn kavanos 100

BkntoueHue u BbiknoyeHune oaHoro kaHana 100

ameHeHue pasmepa otobpaxkeHusa unmposbix kaHanos 100
WameHeHne nonoxeHus umdposoro kaHana 101
ameHeHue normyeckoro nopora undposbix kaHanos 101
OtobpaxkeHne unpoBbIX KaHaNoB Kak WnHbl 102

YetkocTb CUrHana uudpoBoro KaHana: UMneAaHc U 3a3eMrneHue
npobHuka 105

3aMeHa KOHTaKToB LUupoBoro npobHuka 111

B 5TO#l IyiaBe OMHCBHIBAIOTCA CIOCOObI MCIIOJL30BAHUA ITM(PPOBBIX KaHAJIOB
ocrusiorpada cMemaHHbIX curfaigoB (MSO).

Iudposrle KaHaJbl 3aeMCTBOBaHbI B Momeasx MSOX2000 cepun X u
DSOX2000 cepuu X, HA KOTOPBIX YCTAHOBJIEHA JIMIEH3UA OOHOBJICHUS

DSOX2MSO.

MopgknioueHune uncpoBbiX NPoOGHMKOB K TECTUPYEMOMY YCTPOUCTBY

1 IIpu HeOoOGXOOAMMOCTH OTKJIIOUHTE IMOJady HMUTAHHS Ha TECTHpPyeMoe
YCTPOHCTBO.
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6 LudpoBbie kananbl

OTK/II0OUEeHe MMUTaHUSA TECTUPYEMOro YCTPOHCTBA IPEJOTBPATHUT
BO3MOJKHbBIE MOBPEKIEHUS B pe3ysbTaTe CAyYalHOrO 3aMbIKAHUSA IBYX
Hemned IMpu MOOK/IYEHUH MPOOHHKOB. IluTaHume ocrusiorpada MOKHO
He OTKJ/IYaTh, TaK KaK Ha NPOOHUKU HAIPSKEHUI He MOJAETCH.

2 Ilomk/arodynTe Kabesb uppoBoro mpoOHmka k pasbemy DIGITAL Dn -
DO, HaxopgieMycsa Ha MepeaHell MaHeJ IHu ocIu/Iorpada CMeIlaHHbIX
curHasioB. Kaoesp 1 poBoro IMpoOHUKa CHAOMKEH pa3beMoM, M IIOTOMY
HOAK/IIOUUTH €r0 MOKHO TOJBKO OTHUM croco6oM. OTK/IHYATh HUTAHUE
ocruiorpada He HYKHO.

A Ka6enb npo6Huka uncpoBbiX KaHanos

C ocuunnorpachom cmelLiaHHOTO CUrHana cneayet UCMNomnb30BaTh TONbKO BXOAALLMUMA B
KOMMMEKT NocTaBKM normyeckuit npobHuUK n Habop npucnocobnexuii Agilent (cm.
pasaen "[ocTynHble npucnocobneHna” Ha ctpaHuue 298).

3 C momomipio 3axBaTa MPOOGHUKOB IOAKIIOYNATE Kabesb 3a3eMJIeHUS K
Kaskaou rpyire (MOMyJ/II0) KaHaoB. Hajmumuue 3azeMsyieHHs IMMOBBINIAET
YEeTKOCTh ITOCTYIANIEr0 Ha OCIHUJIJIOrpad CHUTHAJIA, YTO 00eCHeUYnBAET
TOYHOCTb HU3MEPEHUH.
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Liudposbie kananet 6

Channel
Pod Ground\

Circuit
Ground

4 TlogkmarouyuTe 3aXBaT K OJHOMY U3 Kabeseil nmpoGHuka. (Jljid sicHOCTH Ha
PHUCYHKEe OTCYTCTBYIOT KaOesu APYrux MPOGHUKOB.)

b Grabber

b Iloak/arodyuTe 3axXBaT K y3Jy Ield, KOTOPYI0 HEOOXOTHUMO
MPOTECTUPOBATD.
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6 LudpoBbie kananbl

6 Ilpu wWsMepeHHH BHICOKOCKOPOCTHBIX CHUTHAJIOB, MOJK/IIOYATE K KaleJIio
MpoGHUKA Kabesb 3a3eMJIeHHUs, HOAK/II0UYNTEe K KalGe/io 3a3eMJIeHUs
3aXBaT, 3aTeM MPUKPENNUTE 3aXBaT K 3a3eMJIEHUI0 T€CTUPYEMOTO
yCTPOMHCTBA.

Ground

Grabber

7 BrpImoJIHANATE 3THU NIArdW, IIOKA He MOJKJIIOUNTECH KO BCEM
IIPECTAB/IAIONAM WHTEPEC TOYKAM.
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Liudposbie kananet 6

Signals

Groun

Monyuyenue curianoB no uupoBbIM KaHanam

IIpu BraOUeHnn HaxaTreM KHOIEKH [Run/Stop] (Myck/Cron) mmau [Single]
(OmHokpaTHbIiA 3anyck) ociiusiorpad H3ydYaeT BXOTHOE HAIPSMKEeHHEe Ha
BXOJle KaxkJI0ro npoOHuka. [l0 HACTYNJIEHUH YCJIOBHU 3aITyCKa IIPOUCXOTAT
3aIlyCK ocru/orpada, u MoJiydeHHble JaHHbIEe O0TOOPAKAIOTCSI Ha IUCILIEe.

Besiknit pas, korga ocnusiorpad oTéupaer mpoOy Ha IUQPPPOBOM KaHAJE,
BXOJIHO€ HalpsKeHUe CPABHHUBAETCSI CO 3HAUEHHEM JIOTHYeCKOTo Ilopora.
Ecau sT0 Hamps;KeHHe HPEBBIIIAET IIOPOr, TO B IAMSITH IIPOOLI
coxpansercsa 3HadyeHue "1", ecim Her, TO "0".

Oro6pa>kenue uudpoBbIX KaHANOB ¢ NoMoLWbI (hyHKUUKU aBTOMacluTaba

Korga curxaJjibl IOAK/IOYEHbI K MU(POBBIM KaHaJdaM, — 00si3aTeIbHO
MOJK/IIYNATE 3a3eMJIAIOIINE Ka0e/ i — C IMIOMOIIbI0 aBTOMOCIITA0HMPOBAHU
BBIIIOJIHAETCS OBbICTpas HACTPOHMKA M OTOOpaskeHHe IUMPOBBLIX KAaHAJIOB.

e Haxmute xHOIKy [AutoScale] (ABTomacwra6), 4TOOBI BBHIMOJTHUTL ObICTPYIO
HACTPOUKY IIpHuoopa.
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6 Ludposble kananbl

BoicTpa.atn 4D KaHano
ABTOMACLITAR =)

Puc. 8 Mpumep: AstomacLutabupoBaHue LUpoBbIX KaHANOB (TONbKO ANA MOAeNen
MSO0)

Orobpasurcd 10008 HMU(MPOBOH KaHAJ ¢ aKTHUBHBIM CHrHaJIOM. Bce
mudpoBble KaHaJIbl, HA KOTOPBHIX OTCYTCTBYEeT AKTHBHBIA CHIHAJI, OYLyT
BBIKJTIOYEHBI.

e Jl1sg oTMeHBI 3P (PEKTOB aBTOMACIITAOUPOBAHUA IIepea HasKaTHeM JII000M
OPYrod KHOIKM HAaMKMHUTE IIporpaMMHYyI0 KHonky Otmenutb ABTomMacuitab.

ATO I0JIE3HO B TOM CJjayd4ae, Korga kHomka [AutoScale] (ABromacuwra6)
HakaTa CIyYalHO WJIM HACTPOHMKH, BbIOPAHHBIE C IIOMOIIBIO
aBTOMACIITA0NPOBaHUs, He IMOAXOAAT. IIpu saTOoM ocrusiorpad BepHeTCS K
npeskHuM HacTporkaMm. Cm. Takmxke: "[IpuHIUAII TedcTBUA
aBTOMacCIITA0MpOBaHUA" Ha cTpaHuile 29.

JI;1a BosBpaTa Mmpuéopa K 3aBOACKMM HACTPOMKAM II0 YMOJIYAHHUIO,
HaxmuTe KHOIKY [Default Setup] (Hactp.no ymonuanuio).
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LUudposbie kananbi 6

WNutepnperauua curiana Ha uucppoBom aucnnee

Ha npuBeieHHOM HHKe PHUCYHKE IIOKa3aH TUIMYHBLIN AUCILIEH,
oToOpasKaroIui UPPOBbIle KAaHAJIBI.

Bpewmsa Bpems/  Pexwum 3anycka  Tunu Moporosbin
3a0€epXKKkn OerneHne WUNuM COCTOSIHWE  UCTOYHUK  YPOBEHb
_ 3anycka |

KaHan

oc 1

UpeHTndukatops! §
LM POBbIX )
KaHanoB
\\\
\
\\
\
Pa3wvep BkritoueHue/ BkntoyeHue/ KHorka mMeHio MHaunkaTopsl
curHana BbIKITIOYEHWE BbIKMOYeHMe «lMoporu» aKTUBHOCTU
OTAENbHbIX rpynn
KaHanos KaHanoB

Nupukatop Eciu BK/IIOYEH KaKOH-IMO0 MU(PPOBON KaHAJ, B CTPOKE COCTOIHUSI BHHU3Y
aKTMBHOCTM  9KpaHa OyJaeT HOKasaH MHINKATODP aKTHBHOCTU. I[[udpoBoi KaHaT MOMKET

-
HaXOUThCA B MOCTOSIHHO BBICOKOM ( ), IIOCTOSSHHO HU3KOM (m) HJIU

[EPEeKJII0UaAEMOM JIOTHIecKoM cocToAHNU (). IIpH BBIKJIIOUEHHH JIE0GOT0
KaHaJla ero WHIUKATOP OTOOPaKAEeTCI CEePhIM IIBETOM.
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6 Ludposble kananbl

N3meHnenune pasmepa oro6pakeHua unpoBbIX KaHanos

1 Haxwmwure xHonky [Digital] (Lindpos.).

2 HaskmuTe IporpaMMHYI0 KHONKY pasmepa (. JL ﬂ.), 4TO0BI BBIOPATH
peERNM oToOpakeHnsa IUMPOBBLIX KAHAJIOB.

ITapaMeTp pasMepa MO3BOJIIET yBeJUYHUBATDH IJIA YI0OCTBa IIPOCMOTPA
pasMep MUMPOBBIX OCIH/IIIOTPAMM II0 BEPTHKAJINA HJIH CKHUMATb HX.

BknroueHue n BbiknoYeHue 0JHOIO0 KaHana

1 Korpma oro6pasurca meHo "[ludpoBoil KaHaJI", IIOBEPHUTE PYYKY BBOLA U
BbIGEpPHTE BO BCIIBIBAIOIIEM MEHIO HYKHBIM KaHAaJI.

2 HaxmuTe py4YKy BBOJA HJIM IIPOrPAMMHYIO KHOIIKY, PACIIOJIOMKEHHYIO
cpasy IO0J BCIIBIBAIOIIUM MEHIO, YTOObI BKJ/IIOUHTH HJIH BBIK/IIOUYHTD
BbIOPAHHBIN KaHAJI.

BxknioueHue n BbiknyeHue Bcex I.lM(prBbIX KaHaJnoB

1 Hasmwmure kHouky [Digital] (UndpoB.), 4TOOGBI BE/IIOUYUTE 0TOOPAKEHHE
udPOBBIX KaHAJIOB. Hajl IporpaMMHBIMU KHOIKAMHU OTOOPA3UTCS MEHO
"Iludposoit kanas".

Ec/in HY:HO OTKJIIOUYUTH I POBbIe KaHAJbI, a MeHI0 "llucdpoBoii kamas"
ellle He OoTOOpasKaeTcsd, TO JJIA BBIKJIIUEHHUA ITUQPPOBBIX KaHAJIOB CJIETyeT
mBakabl HaxkaTh KHoIKYy [Digital] (Umudpos.). IIpu mepBoM HaskaTHuU
oToOpasuTcs MeHio "IludpoBoii KaHad", IPU BTOPOM OTKJIHOYATCS

MU pPoBble KaHaJIbI.

BknioueHune n BbiknoyeHue rpynn KaHanos

1 Ecimm menro "IludpoBoit kaHaa" emje He 0TOOpamkaeTCsd, TO HAKMUTE
kHouky [Digital] (LludpoB.) Ha aumeBoil maxesn.

2 HaxMuTe mporpaMMHYyI0 KHOOKY Bbikniouutb (vs1mi BKnUMTb) [J/1s1 IPYIIIBI
D7 -D0.
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Liudposbie kananet 6

IIpu KakaIOM HaAKATUU STOH KHOMIKH, NEPEKJIIYAIOTCI PEKHUMbI (DYyHKITHI
Bkniouenne u Bbikniouenne.

N3meneHune nornyeckoro nopora I.lM(prBbIX KaHaJnoB

1 Hasmwmure kHouky [Digital] (Undpos.), 4To6b1 0TOGPA3UTH MEHIO
"Iludposoit kanas".

HasxmuTe nmporpaMMHy0 KHOIKY [oporu.

Haskmure nporpammuyio kHomnky D7 - D0, satem BbiGepuTe OOHY U3
MIPEeIyCTAHOBOK JIOTHMYECKUX cXeM miu sjeMeHT [onb3oBarenb, 4ToGbI
3a]1aTh COOCTBEHHOE 3HAYEHHE IOpOora.

TNornyeckune cxembl MoporoBoe HanpaXkeHue

TTL +1.4B

CMOS +25B

ECL -1.3B

Monb3oBatenb nepemeHHbIi, ot—8 B 10 +8 B

YcTaHOBJIEHHBIH HOPOT IIPUMEHsAETCI KO BCEeM KaHaJlaM BbIOpaHHOU
rpynnbl D7 - DO. Ilpu kenaHuu QI KamIOHM U3 I'PYIIT KaHAJIOB MOIKHO
YCTAaHOBUTDH pPa3Hble MOPOTOBbIe 3HAYEHUS.

3HaUYeHHs, IIPEBBINIAIINE YCTAHOBIEHHBIN MMOPOT, ABJIAIOTCA BHICOKUMHU
(1), a He npeBbHnawInue — HU3KUMHA (0).

Ecau nmporpamMHuas kHomka [loporM ycTaHOB/I€HA B IMOJIOMKEHHE

Monb3oBatenb, TO HAKMHUTE IIPOrpaMMHYI0 KHONKY [lonb3oBatenb /1 IpyIIIbI
KaHAJIOB, M 3aTeM IIOBEPHUTE PYYKY BBOMAA, YTOObI YCTAHOBHUTDL JIOTHUECKUHN
nopor. JJIs KamI0H I'pyIbl KaHAJIOB MMeeTca cBos KHomka [lonb3oBarensn.

N3menenune nono>keuma uucpoBoro KaHana

1 y6e):[I/ITeCI), 49TO MYJIBTUIIJIEKCUPOBaAHHbIEC PYYKHA MaciTada ¥ MOJIOKEHU
CIIpaBa OT KHOIIKM HACTPO€HbI OJId I_[I/I(prBI)IX KaHaJI0B.
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Undposbie kaHanbl

Ecau crpenka ciaesa or kHouku [Digital] (Uudpos.) He roput, To HamkMuTe
9Ty KHOIIKY.

2 BpbiGepuTe KaHAJ C IOMOIIbI0 MYJbTHIIIEKCHPOBAHHOM PYYKH BbIOODA.

BLI6paHHLIfI CHUI'HaJI BbICB€YHBaeTCsd KPaCHBbIM.

3 HepeMeCTI/ITe BbIGpaHHbIﬁ CUTHAJI C IIOMOIIBIO MyJII)TI/IHJ'IeKCI/IpOBaHHOf/'I
PYYKHU ITIOJIOKEHHI.

Ecau ofuH cUrHa/I KaHaJjia IIOMeIaeTcsd MoBepX APYroro, TO 3Ha4YeHUe
WHANKATOpa Ha JIeBOM (PPOHTE OCIH/IIOrpaMMbl uaMeHHuTcA ¢ Dnn (rme
nn - 3TO HOMep KaHaJia M3 OJHOM MM AByX Imcdp) Ha D*. 3max "*"
03HAYAET B3aMMHOE HAJIOMKEHHE JBYyX KaHAaJIOB.

Oro6pa>keHue unpoBbIX KaHANOB KaK WHHbDI

102

Iudposble KaHAAbI MOKHO I'PYIIIIAPOBATH M OTOOPasKaTh B BHAE IIHHBI.
3HaueHHe KajKIOH IIMHBI OTOOpaMKaeTcsd B HUKHEH YacTH 9KpaHa B
LIECTHAAIIATEPUYHOM HJIM ABOMYHOM popMmare. MOMKHO co3gaTh He OoJiee
OBYX IHIAH. YTOOBI CKOH(MUIYPHUPOBATh U OTOOPA3SHTH KAMKIYIO IIHHY,
"HaxmuTe KHonky [Digital] (Undpos.) Ha smueBoil maHe/ u. 3aTeM HaKMUATE
nporpaMMHy0 KHOnKy LlUuna.

D, 3338 33120,

&

BoiGepure muHy. YT0OBI €€ BKJIIOUUTH, IOBEPHHUTE M HAKMUTE PYUKY
BBOJa WJIM HasKMuTe mporpaMMvuyio kHouky Lluxa 1/LlUuna 2.

C moMmoltpio nmporpamMmHoi kHonku Kanan u pydykm BBoga BbIOupaiiTe
OT/IeJIbHBbIE KaHAaJIbl, YTOObI BKJIIOYATh UX B HIUHY. BHIOOD KAHAJIOB MOKHO
OCYIIEeCTBJIATH, IIOBOPAYNBAd U HaKUMasdg PYYKY BBOJA WJIN HAKHUMAad
MMporpaMMHYI0 KHOIKY. KpoMe TOro, 4ro6bl 100aBUTh B KAKAYIO IIMHY WU
UCKJIIOYUTh U3 Hee IPYIIy U3 BOCBMHU KaHAJIOB, MOKHO HaKaTh
nporpaMMHyI0 KHOOKY Bbi6pats/0tmen. Bbi6op D7-D0.

Meno "Undposan wuna"

2D Lna
LLhinal
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LUudposbie kananbi 6

Ecau skpaH HIUHBI aGCOJMIOTHO IIYCT, MOJHOCTBIO OeJIbId WM Ha HEM
oToOpaskaeTcd cTpoka "...", TO qId oTOOpaskeHHsI TAHHBIX CJIeayeT
YBEJIUYUTH KO3(P(MUIIHEHT PasBepTKU HJIN OTOOPA3UTh 3HAYEHUS C
IIOMOIIBIO KypcopoB (cM. pasges "HcmoJsib3oBaHue KypCOpPOB JId

CUHTBHIBAHUSA 3HAYEeHUI IMHHBI" Ha cTpaHuie 103).

IIporpamMHuas kHonka OCHOBaHMe IT03BOJIAET BLIOPATHL OTOOpPaKEHME
3HAYEHUH IIMHBI B IIECTHANIATEPUYHOM HJIM ABOMYHOM dpopMare.

IIluHbI OTOOpAsKAIOTCI B HUKHEH YacTH sKpaHa.

g Kanans
oc 10.0

| I S N 1001

T $3350,

DTmeH. BhIBO HOBEHME

07

SHadYeHHWs IIHHBI MOMKHO OTOOPA3UTH B IIECTHAAIIATEPHUYHOM WJIN
OBOWMYHOM (popmMare.

Ncnonb3oBanne YroObl cumTaTh IUQPPOBOE 3HAYEHHE NIUHBI B JIIOOOH TOYKE, UCIIOJIb3Ys
KYPCOpPOB ANA  KypPCOPBI, HEOOXOMMO BBIIIOJTHUTH CJIEAYIOIHe TeHCTBUL.
CUUTbIBAHUA

i 1 Brurouynre Kypcopbl (Haxas kKHoOIKy [Cursors] (Kypcopbl) Ha Js1umeBoii
3HAYeHUil LUMHBI

naHeJsn).

2 HaxmuTe MpPOrpaMMHYI0 KHOIIKY PeXWM Kypcopa ¥ M3MEeHHTE PEeKHM Ha
Hex mam Binary.

3 Haxkmure nporpammuyio kHonky Wcrounuk u BeiGepute 3Hauvenue Luna 1
nau Luna 2.
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6 Ludposble kananbl

4 C moMmoIlbi0 PYYKH BBOJA M IIPOrpaMMHBIX KHOHOK X1 m X2
PaCIOJIOKUTE KypCOPhbl B TOYKAX, 3HAYEHUSA IIHHBI B KOTOPBIX
HeoOXOQUMO CUYHTATD.

Kypcop X1

Kypcop X2 —

3HayeHns —— &

LUMHBbI
HacTpoite ans Bbibepute Kak UCTOUYHMK 3HayeHus WNHbI
KYPCOPOB PEXMNM WwuHy 1 nnn Wnny 2 B TOYKax KypcopoB
«dBONYHBIN» nnn «Hex» rnokasaHbl 34ecb

ITpu Haxkaruu kHonku [Digital] (Lludpos.) c mespio oTo6pasuTh MeHIO
"IlucdbpoBoii KaHaJ", HA MecTe 3HAUYEHUH KYpCOPOB OTOOpaKaeTcs
MUI(POBOA MHIUKATOP AKTUBHOCTH, & B KOOPIMHATHOU CETKe — 3HAYEHUA
IIMH B TOYKAX PACHOJI0MKEeHUSI KypCOPOB.

Oro6paxkeHne 3HaYEHHUS IIHH OTOOPAKAIOTCA M IPH HCIIOJJIH30BAHUU (PYHKIIHMU 3aILyCKAa
3HauYeHul WKMH 110 1ma6soHy. Hammure kHomky [Pattern] (LLla6non) Ha JmieBoi maHeJsIH,
npu  YTOOBI OTOOPA3UTH MeHI0 "3aIlyCck II0 IMAOJ0HY", U OHH OTOOPA3ITC
MCNONb30BaHWM  CIIpaBa HAJ MPOTPAMMHBIMH KHOITKAMHU.
3anycka no

IIpy HEBO3MOKHOCTUA OTOOpaMKeHUs 3HAYEHWUS IUHbI B
wabnony b b

IIeCTHAAIIATEPUYHOM (popMaTe BMECTO HEro OTOOpa3UTCA 3HAK JIoJIapa
($). OT0 HmpoUCXOAUT, KOI[a B OIMMCAHHUM IIAGJIOHA OJHO WM HECKOJIbKO
"0e3pasuuHbIX cocTodHuH" (X) crpynmupoBalbl ¢ HU3KHM (0) B BBICOKHM
(1) ypoBHAMH JIOTHKHU, WX KOTWIa B HEr0 BKJIOYEH WHIUKATOP Iepexona —
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LUudposbie kananbi 6

nepenuuil GpoHT (4) wim 3agauit poHT (Y)—. BailT, COCTOAIUI TOIBKO
u3 6e3pasInyHbIX cocTOoAHMU (X), 0TOOpasuTCA B IIMHE Kak 0e3pas/ndHOoe
cocrosgaue (X).

/ P P /

/ A Ve /
Onvcaxve OtobpaxaeMble 3Ha4yeHus 3HaueHns
wabnoHa 3HaYeHUs! WIKHbI  aHamnoroBbIX LUMEPOBbLIX
3anycka KaHaroB KaHanos
B TOYKe B TOYKe
Kypcopa Kypcopa

JlomoJIHUTE/IbHbIE CBEIeHUA O 3allycKe MO IMA0JOHYy CM. B pasmesie "3alryck
mo 1adsoHy" Ha crpanune 130.

YerkocTb curiana uugpoBoro kaHana: MMnegaHc 1 3a3emIieHue
npobHuka

Hcnospaya ocrimyiorpad CMeIIaHHOIO CHUTHAJIa MOKHO CTOJIKHYTHCS C
mpo6GeMaMy, CBA3aHHBIMH C U3MepeHHeM MpoGHuKamu. CylecTByeT [Be
KaTeropuu TAKUX MPOO6JeM. OTO Harpyska HPOOGHHKA M 3a3eMJIeHUe
npoOHuKa. Kak mpasusio, mpo6/eMbl, CBI3aHHbIE C HAUPY3KOH IMPOOHUKA,
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Undposbie kaHanbl

BJIUAIOT HA TECTUPYEMOE YCTPOMCTBO, TOrAa Kak IPOOJIEMBI €ro
3a3eMJIeHNs — HAa TOYHOCTb JAHHBIX, MOJydYaeMbIX CPEICTBOM H3MEPEHU.
KoHCTpyKIMA TPOOHHUKOB CBOOUT IIEPBYI0 K MHHHUMYMY, TOTHAa KaK BTOPYIO
HECJIOMKHO Pa3pelliuTh, MOMKHBIM 00pPa3OM BbIMIOJMHIAS MIPOIEAyPhI
U3MEPEHU.

BxopgHoit uMmnepaHc

Jlornyeckne NPOGHHUKHM — 9TO IMACCHBHbIE IHPOOHUKH C BBICOKMM YPOBHEM
BXO[JHOI0 HMIIEJAHCA W IIHPOKOH I0JI0COHN IpomrycKauus. OObBIYHO MPH HX
HICIIOJIb30BAHUH HAOJ/IIOHAETCA HEeKOe 3aTyXaHHe CHUIHaJjIa, MOCTYIIAIOIIEero B
ocrusiorpad, Kak ImpaBuio, Ha ypoBHe 20 nb.

Kak mpaBu/i0, BXOJHOH HMMIIE€IaHC IPOOHUKA YKA3bIBAETCI HCXOII M3 €ro
napaJiyIe;IbHOU €MKOCTH U COIIPOTUBJIEHUA. SHaYEeHUE COIPOTHUBJIEHUA
CKJIQJbIBAETCA W3 COIIPOTHUBJIEHUS HAKOHEYHUKA M BXOIHOTO
CONPOTHUBJIEHUS CPECTBAa M3MEPEHUsa (CM. CJIEAYIONHNA PHUCYHOK).
EMKOCTHOE COMPOTHUBJ/IEHHE — 3TO COIIPOTHUBJIEHHE IOCJIe0BATETbHO
MOOK/JIIYEHHBIX KOHOAEHCATOPa HAKOHEYHHKA W Kalessd ILIIOC eMKOCTHOE
COIMPOTHBJICHNE HMPHOOPA B IIapa/Iejd ¢ MaPasUTHON €MKOCTBIO Ha 3€MJIIO.
XoTd B pesyJsbTaTe IOJIydaeTcs TOYHASI PacUeTHaAsd CXeMa BXOJHOTO
HMIIeIaHCa HPOOHHUKA /I IIOCTOSHHOrO TOKAa M HU3KHX YacTOT, GoJiee
MOJIE3HOHN SBJIAETCS CXeMa HUMIIeJITaHCa Ha BXOJIe BBICOKOYACTOTHOI'O
npoOHUKA (CM. CJAEAYIOIIHI PHCYHOK). B 9TOH BBICOKOYACTOTHOH CXeMe
OPUHUMAETCA BO BHUMaHHE YHUCTOE €MKOCTHOE COIPOTHBJIEHHE
HAKOHEYHHKA Ha 3eMJII0, 4 TaKKe MOCJIeIoBaTeJbHOE CONPOTHBJIEHUE
HaKOHEYHHKA U XapaKTepPHBbIA mMMIeJaHc Kabenad (Z,).

A

—— 85pF 100 kQ

v v

Puc. 9 JKBMBaNeHTHaA cxema AnA NOCTOAHHOIO TOKA W HU3KOYACTOTHOIO np06Hm<a
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Liudposbie kananet 6

250 Q 7.5 pF
I

=

—— 1pF 100 k& 150 Q

v
Puc. 10 JKBMBANEHTHAA CXema AnA BbICOKOYACTOTHOrO NpobHUKa

Ha sTux AByX pHUCYHKaxX IpeJCTaB/JIeHbl pacdyeTHbI€ CXeMbl UMIIEIaHCca OJId
IaHHBIX Mojeseill. CpaBHUBad JBe OTH CXE€MbI, MOJKHO 3aMETHUTh, UTO U
ocJIeoBaTe/IbHOE COIPOTHUB/IEHNE HAaKOHEYHHKA, U XapaKTePHBIN
UMIeaaHC Kabessd 3HAYUTEJSbHO YBEJIMUYHBAIOT BXOTHOM HUMIIETAHC.
ITapasuTHad eMKOCTh HaKOHEYHHKA, KaK MPaBUJIO, HeBbIcOKad (1 nd)
yCTaHaB/JAUBAaeT Ha AUarpaMMe HMIIeaHca KOHEUYHYI0 TOYKY HpepbIBaHUA.
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100 k 4
10k A High
Frequency
o Model
o
c 1k T+
<
°
s
£ Typical
= 100 + Model
10 +
1 } } } } }
10kHz 100kHz 1MHz 10MHz 100MHz 1 GHz
Frequency
Puc. 11 3aBMCUMOCTb UMMEeAaHca OT YacToTbl ANA CXeM Lienu npobHUKoB 060mMx
mMozene

Jlornueckne NpOGHUKM IIPENCTABJIEHBI IMOKA3AHHBLIM BbIIEe I'PAPUKOM
BBICOKOYACTOTHON Mofeau. OHU paspaboTaHbl C IeJIbI0 O0eclmeveHus
HamOOJIBIIIET0 BO3MOKHOTO IOC/IEI0BATEILHOTO COIPOTUBJIEHUS
HaKOHeYHHKa. [lapasuTHadA eMKOCTh Ha 3€MJII0 CBOAHUTCA K MUHUMYMY 3a
cueT 0co60M KOHCTPYKIMH y3/1a HaKOHEYHHKa IPOOHMEKA. IIpy BBICOKHMX
YacToTax 3TO0 06ecleYnBaeT MAaKCHMAJIbLHBIA BXOMHOH HMIIEIAHC.

3asemnenue npobHuka

3azemiieHre MMPOOHUKA — 9TO IyTh BO3BpATa TOKAa OT IPOOHHUKA K
HCTOYHHUKY, UMEIOIUIl MaJIbIi HUMIleqaHC. IIpu BBICOKMX YacTOTaX
yBeJIMYeHUe MPOTIKEHHOCTH 3TOr0 IIyTH CO3daeT BBICOKOE CHH(asHoe
HalpsKeHue Ha Bxofe MpoOHuKa. COIVIAaCHO NPUBEIEHHOMY AaJiee
YPaBHEHHIO, CO3[JaHHOE HAIMpPsKEHHEe padoTaeT, KaK ec/u Obl 9TOT IMyTh
OBLJT UHIYKTOPOM.
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di

V=L p7

CJieqicTBUEM MOBBINIEHUS WHAYKIIMHU 3azeMmsieHusa (L), cusabl Toka (di) wam
COKpallleHusA BpeMeHHU Itepenauu (dt) craHeT moBblieHue HampskeHus (V).
Korgma ypoBeHBb 3TOr0 HAIpSKEeHUsS IIPEBBICUT IIOPOTOBOE HAIpPIKEHUE,
3alaHHOEe MJId OCIH/IOTpada, 3TO IPHUBEIET K IMOABIEHHIO JIOMKHBIX
ITaHHBIX U3MEPEHU.

IIpu COBMECTHOM HCHOJIb30BAHWH OTHOTO 3a3eMJIEHHS HECKOJbKHMU
OpOOHUKAMH BO3BPAT BCEro TOKA, IIPOXOIAINEro mo MPOOHUKAM,
BBIHYKJIEHHO IPOHCXOOUT IO eqUHOMY IIyTH HHAYKIIUA TOr0 IIPOOHUKA,
3azeMJIeHHEe KOTOPOTO HCIIONb3yeTca. B pesysbraTe (CM. ypaBHEHHE BBIIIIE)
cusia Toka (di) Bo3pacTaeT, U B 3aBHCHMOCTH OT BpeMeHH Inepemaun (dt)
cuH(azHOe HAIPIKEHHE MOKET BO3PACTH [0 YPOBH:, BHI3bIBAIOIIETO
dopMUpOBaHUE JIOMKHBIX TaHHBIX.

Probe 1 <t Zin ()
i1
L (GND) l
Probe — Vn (Common Mode)
Ground $ /zy\ l+ig+ine T
i2"'in
Probe 2 <t Zin ( )
in
Probe N < Zin ( )
Puc. 12 Cxema chopmupoBaHua cMHGa3HOro BXoAHOrO HanpaXeHuaA
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Undposbie kaHanbl

Ilomumo ¢popMupoBaHHSA CHH(PA3HOTO HAIIPIKEHHUA NPU YAJUHEHUH IIyTH
BO3BpaTa 4epes 3azeMJIeHHEe CHIKAETCS YeTKOCTh UMITYJIbCOB,
HCIIyCKaeMbIX CHCTeMOU IIPOOGHUKOB. BpeMsi HapacTaHUs yBeJIHYHBAETCA, H,
TaK KaK MHIYKTHBHO-eMKOCTHAasd Ilellb Ha BXOje IPOOHHKA He
IeMIIUpOBaHa, MOBBIIAaeTCcI peBepOepanusd. IIoCKoabKY M ITH(PPOBHIX
KaHaJIOB OTOOPAKAIOTCA PEKOHCTPYHPOBAHHBbIE CUTHAJIbI, peBepOepaluu u
moMex Ha KpaHe HeT. M3yyas OCIH/IIOIPAMMY CHUTHajIa OOHAPYKUTH
npo0J/ieMbl 3a3eMJ/IEHUS HEBO3MOMXKHO. PaKTUYECKH, CKOPee CBUIETEIbCTBOM
TaKOH MPOOJIeMbl CTAHYT CJIydailiHble HCKaMKeHUs U MMPOTHBOPEUYUBbHIE
pesyJIbTaThl U3MepPeHUH JaHHbIX. [IJ1d usydeHUs pepeplOepaliud U IoMex
HCHOJIb3YHATE aHaJIOTOBbIE KaHAJIbI.

OnTuManbHble MeToAbl Msmepeﬂuﬁ

Hanuuue nepemennbix L, di u dt 3acraB/igeT yCOMHUTBHCA B JOCTATOYHOM
pe3epBe TOYHOCTH HACTPOUKH HW3MepeHHd. Jlajiee IIpUBegeHbI
PEKOMEeHIAIUY TI0 YCHEITHOMY HPOBENEeHUI0 U3MEPEHUI:

e Ecam xXoTsa ObI OOUH KaHAJ IPyInbl MU@PPOBLIX KaHaaoB (D15-D8 u
D7-D0) ucnogb3yercs i1 c6opa TaHHBIX, TO Kabesb 3a3eMJIEHUT
TPYOIIBI CJIEAYET IOOKJIIOUUTL K 3a3€MJIEHHI0 TeCTHUPYEMOT'O YCTPOMCTBA.

e Ilpu cOope HAHHBIX B YCJOBHUSIX MOBBIIIEHHOTO IIIyMa, B JOIIOJHEHHE K
KabGesIr0 3a3eMJIEHUsT TPYMIIbI CJIedyeT HCIIOJAb30BaTh KabeJb 3a3eMJIeHUs
KaKJIOr0 TpeThero MpoOHUKa KaHaJa.

e IIpu mpoBegeHHHU BHICOKOCKOPOCTHBIX BPEMEHHBIX W3MepeHUU (Bpemsd
HapacTaHHe MeHee 3 HC) cJIeayeT 3a[efCTBOBAaTh KabeJsb 3a3eMJIEHHUS
KajkI0ro IpoOHMKA MU(POBOro KaHaJa.

IIpu cosmaHuM BHICOKOCKOPOCTHOH ITU(POBON CHCTEMBI CJjIeayeT
paccMoOTpeTh BO3MOKHOCTb CO3AHUSA BBIJEJIEHHBIX IIOPTOB, HAIIPIMYIO
CBA3aHHBIX C UHTeP(EHCOM CHCTEMbI IIPOOHUKOB IIPHOOpPa. OTO 00JIEIdUT
HACTPOUKY H3MEPEHHs M 00eCIeUYUT IIOBTOPAEMOCTh IIpollecca coopa
KOHTPOJIbHBIX NaHHBIX. KaGespb 16-KaHAJIBbHOr'O JIOTMYECKOI'0 IPOGHUKA
01650-61607 u aganrep npepbiBanusg 01650-63203 cosmaHbI I YIOOHOTO
HOJK/IIOUEHUSI K CTaHOAPTU3UPOBAHHBIM 20-KOHTAKTHBIM pa3beMaM.
JanHbIM KalGesb IpPeNCTAB/AET COO0H 2 -MeTPOBBIA KaOeJb IIPOOHHUKA
JIOTHYECKOr0 aHAJIM3aTopa, a aaalTep MPepbIBaHUA 00eCIeuYnBaeT
PE3UCTUBHO-€MKOCTHBIE IIellM B yaoOHOHN ynakoBke. Kak m 20-KOHTaKTHBIN
HU3KONPOPUIbHBIN HNPAMON COeqUHHUTE b IMaHean 1251-8106, stu merasu
MOHO 3akasaTh B komnaHuu Agilent Technologies.
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3ameHa KoHTaKTOB UUhpoBOro Nnpo6HMKa

Eciiz TpeGyeTca 0TCOeOUHUTL KOHTAKT IIPOOHHKA OT Kabessd, BCTaBbTE B
GOKOBOE OTBEPCTHE paszbeMa A Kalessd CKpelKy WM HHOMN
OCTPOKOHEUHBIN IMpeaMeT U, HAJABUB HA 3alllesIKy, BbITAHUTE KOHTAKT
Kal0eJIs.

Ta6nuua 3 CmeHHble aetanu uncpoBoro NnpobHuMka

6

Homep pertanu

Onucanue

N6459-60001

KOMNMeKT uugpoBoro NpobHMUKa, BKMOYaKoLLIWiA B ceba
8-kaHanbHbIi kabenb N6459-61601, 2-atoiiMoBble KOHTaKTbI
3azemnenua npobHuka 01650-82103 (3 wr.) u 3axsarbl
5090-4832 (10 wr.)

N6459-61601

8-kaHanbHbI kabernb ¢ 8 koHTakTamu npo6Huka u 1 kabenem
3azemnenua moayna (1 wr.)

5959-9333

CMeHHble KOHTaKTbl Npo6HuMKa (5 LWT.), a Tak)ke MeTkn npo6HuKa
01650-94309

5959-9334

CMeHHble 2-A10/iMOBble KOHTaKTbl 3a3eMreHua npobHuka (5 wr.)

5959-9335

CMeHHble kabenu 3azemneHua moayna (5 wr.)

5090-4833

3axBatbl (20 wrt.)

01650-94309

ynakoBka MeToK npo6Huka

CBeJieHHA O IIPOYUX CMEHHBIX JEeTa/IIX MOKHO Ha¥Tu B Pyxosodcmee mo

obcayscusanuro ocyuanoepagos InfiniiVision 2000/3000 cepuu X.
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Perynuposka apkocTu

Bb1 MoxeTe peryanupoBaTb APKOCTb OTOépaJ‘KaeMBIX ocouJIJiIorpaMm IJ1s

Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X

PYKOBOJ.'I,CTBO nonb3oBarensa

1
Hacrpoiika 3kpaHa

Perynuposka apkoctn 113

YctaHoBKa M 0TMeHa nocnecseyenna 115
Ouuctka akpaHa 116

Bbi6op TMna macwtabHoii cetkn 116
PerynupoBgka apkoct1 MmacwutabHo ceTku
Oukcauma nsobpaxenua Ha akpaHe 118

KOMITEHCAITUH Pa3/INYHbIX XapPaKTEePHUCTHK CUTHAJIOB (TAKUX, KAK BBICOKAd
CKOPOCTh Pa3BEPTKU U HU3KAsA YaCTOTA 3aIIyCKa).

YBeu4deHue APKOCTH IIO3BOJIAET YBHUOETHh MaKCHMaJIbHO€ KOJIHUYE€CTBO

IIIYMOBBIX KOMIIOHEHTOB N PEAKHUX COOBITHIA.

YMeHblIIeHHe APKOCTH MOKET CIIOCOOCTBOBATDH BBIABJICHHUIO HO,E[pO6HOCTeﬁ

CHUTHAJIOB CJIOKHOHW (POPMBI, KAk IOKA3aHO Ha C/EIYIIIUX PUCYHKaX.

1 Haxwmwure kjaapuiry [Intensity], 4ToOGbI OHA 3aCBETHJIACK.

JTa KJIABUIIA PACIIOJIOKEHA oM Py4YKou Entry.

2 Bpamaiite pydyky Entry, 4To0bI OTpPEryJiMipoBaTh SPKOCTb

OCIHUJIJIOTPAMM.

PeI‘yJ'II/IpOBKa APKOCTH OKa3bIBaeT BO3)Z[€ﬁC’I‘BHe TOJIBKO Ha OCIHHJIJIOI'PAMMBI

aHAJIOTOBBIX KAaHAJIOB M He BJIMSIET Ha IAPKOCTh OTOOPaKeHHS
MaTeMaTHYeCKUX (DYHKI[UH, 00pasOBbIX OCIH/IJIOIPAMM, IIHEPOBBIX

OCIIMJIJIOrPAMM M T.II.

Agilent Technologies
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7  Hacrpoiika akpana

Agilent

0 ABHHbDIR

Kanant
oc 10.0:1
10.0:1

S

Puc. 13 OtobpakeHue amnnutyaHoi Mmoaynaumu npu apkoctn 100%

Kanansl
10.0:1
10.0:1

D TEnaHEHKE

ES

Puc. 14 OTobpakeHne aMnnuTyAHOM Moaynaumu npu apkoctn 40%
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Hacrpoiika akpana 7

YcraHoBKa n oTMeHa nocnecBe4yeHuna

Korpma sajelicTBOBaHO ITOCJIECBeUYEeHHE, OCIHIIIOrpad OOHOBJISIET
oToOpakeHne HOBBIMU PETHCTPAIMAMU, HO He Cpasy CTHPAET Pe3yJIbTAThI
NpPeabIIyINX PerucTpanui. Bece mpenpiayie perucTpanii 0TOOPaKAIOTCI
C IMOHMKEHHOH SIPKOCTHIO, 8 HOBbI€ PETHUCTPAIINH OTOOPAKAIOTCI OOBIYHBIM
I[BETOM C HOPMAaJIbHOH APKOCTBIO.

IToc/iecBevyeHNEe OCITUJIJIOTPAMM ITOJIIEP;KUBAETCA TOJBKO B IIpejesiax
Tekyllell 00/1acTu sKpaHa. HeBO3MOMKHO ITaHOPAMUPOBATh U IIOBEPTATH
PaCTSKKe OCIUJIIOTPAMMY C IOC/IECBEYEHHUEM.

YT00bI 3aﬂeﬁC’I‘BOBaTB II0CJ/JIeCBE€YEeHHE:

1 Hasxwmwure kgaasunry [Display].

2 Haxuure (QyHKIIMOHAJLHYI0 Kjaapuinry Persistence, sarem BbIiGepuTe
HY;KHBI BapHAaHT C IOMOIIbIO MOBOPOTHOH pydYkKH Entry:

Off — 1mmoc/iecBeyeHre BBIKJIIOYEHO.

Korma BBIKJIIOYEHO IMOC/IeCBeYeHUe, Bl MOKeTe HaKaATh
dyHKIIHOHAIbHYI0 KJjaaBuiry Capture Waveforms, 4ToObI BK/IIOUNTH
0eCcKOHEUHOe IT0C/IeCBeYeHre [JI OMHOKPATHOM PerucTparium
curHasia. PesyjbTaT OJHOKPATHOH PErucTPalidid OTOOPaKaeTCsa ¢
MOHMKEHHOM SIPKOCTBI0O M COXpaHsdeTcs Ha dKpaHe, IIOKA BbI He
OTMEHHTE MOCJIeCBEeUYEHHe HJIM OYHCTUTE SKPaH.

oo Persistence — OGeckoHeUHOe IIOC/IECBEYEHHE; IIPH 3TOM HeE
CTUPAIOTCA PE3yJIbTaThl IPEIbIAYIINX PEerUCTPAIIHH.

ITosb3y#iTech 0€CKOHEUHBIM IOCJECBEUYEHHUEM [JIA U3MEPEHUd IIyMa U
IKUATTEpa, N/ HAOJIOeHUd 9KCTPEMAJTbHbIX H3MEeHEeHUH
OCIIMJIJIOTPaMM, /I IMOUCKa HAPYIIEHUH CUHXPOHHU3AIUH, a TaKKe
I/ PETUCTPAIlud PEIKUX COOBITHI.

Variable Persistence — perysupyemoe 1mocjiecBedeHue; pe3ysabTaThl
OPEeIbIAYINX PEeruCTPAIMid CTHUPAIOTCI CI[yCTS HEKOTOPOE BpPeMd.

PerysmmpyeMmoe moc/iecBedeHne 00eclleuuBaeT BHJ OCLUJIJIOIPAMM, Kak
Yy aHaJIOrOBOI'0 ocIu/LIorpada.
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Hacrpoiika akpaHa

Korga BbIOpaHO pery/aupyeMoe IOocCJecBeYeHHe, HaKMUTe
(YHEIIMOHAJIbHYIO KJIaBHUIITYy Time W 3aJaiTe ¢ IIOMOIIbI0 pydku Entry
JJINTEJbHOCTb OTOOPaMKeHUsI HMPEIbIAYIINX PEerucTpaIiuii.

Torga HavyHeTCS HAKOIJIEHHE MHOTOKPATHBIX PEruCTPaITUi.

3 Yro006bI cTepeTh C BKpaHa pe3y/abTaThl HPEAbIAYIINX PEruCcTPAIUi,
HaxMmuTe (QPYHKIIMOHAJbHYI0 KjaBuiry Clear Persistence.

Ocnuiorpad CHOBA HAYHHAET HAKOILIEHHE PErucTpPaIluid.

4 YT00OBI BBIKJIIOYHUTEL IIOCAECBeUYEHHE U BEPHYTHhCSI B OOBIUYHBIH PEKHUM
oToOpaskeHnsA, HaKMHUTe (pyHKIMOHAILHYI0 Kjapuiiny Clear Persistence.

BbIk/IOYeHHE TMOC/IeCBeYeHUs He MPUBOJUT K OYHUCTKE sKpaHa. JKpaH
ouHIlaeTcsa MPH HamaTHH (pyHKIHMoHa bHOH Kjaasuiiiu Clear Display wmiu
nopu HaxaTuu kKjaasumnu [AutoScale] (koTopas Toke OTMeHSET
mocJjiecBeveHue).

Ipyroii cnoco6 HaOIOOEeHUA 3KCTPEMAaJIbHBIX U3MEHEHHUH OCIIH/IIIOTrPaMM
omucaH B pasmesie 12.3 mop 3aro/ioBkoM «Permcrparia BbIOPOCOB (IIHYKOB)
M KOPOTKUX HMIIYJIbCOB». "3axBaT MoMeX HJIU KOPOTKHUX MMIIYJIbCOB" Ha
cTrpanuiie 166.

Ouuctka akpaHa

1 Haxwmwure ksmapunry [Display], 3atem cpynkuuonanbHyro knasuuy Clear Display.

Bbl MokeTe Takike cKoH(puUrypuposaTh Kjapuiiny [Quick Action] Ha oumcTKy
akpaHa (cM. pasmen 19.8). "Hacrpoiika kHonku [Quick Action] (BwIicTpoe
nelicreue)" Ha cTpaHuie 273.

Bbi6op TMNa macLuTabHoMn cCeTKm

116

Korpa Bbibpan Tum 3amycka Video (cm. pasges 10.12 "3amyck mo
BUgeocurHagaM” Ha crpaHune 136) m macmrrad oTOOpasKeHHs II0
BEPTHUKAJINA XOTS ObI OJHOI0 OTOOPaMKaeMoro KaHaJja COCTaBJIAET

140 mB/gedn., pyHEIHOHAJIbHAS KiaaBuiina Grid mosposisieT BaM BbIOPATh THII
MACIITA0OHON CETKH:

e Full - o6b1yHaAsA ocHu/LIOrpadUUeCKas CeTKA.
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Hacrpoiika akpana 7

e mV - pasOuBKa JJUHUIMH 110 BEPTUKAJIN C MapKHPOBKOI cjesa or —0,3 B
mo 0,8 B.

< Bbl6paHa cetka IRE, To (MHCTUTYT paguoHNHKEeHEepPOB) — pasOMBKa JIMHUIMU
0 BEPTHKAJIU ¢ MapKUpPOBKOH cjeBa oT —40 mo 100 emunwmiy IRE.
Otobpakarorcsa Takxe yposau 0,35 B u 0,7 B ot cetkm mV ¢
MapKupoBKOH cmpaBa. Korma Bbi6pana cetka IRE, 1o 3HadyeHna Kypcopos
Takke MHAUNUPYIOTCcA B enuHunax IRE. (3HadyeHUsa KypcoOpoB uepes
uHTepdelc TUCTAaHITMOHHOTO YIIPABJIEHUSI HE BHIPAKAIOTCA B €TUHUIIAX
IRE).

3uadyennd ceTok mV u IRE aBagroTca TOYHBIMH (M COOTBETCTBYIOT
3HaUYEeHUAM KypcopoB Y), Korjga MaciTa® OTOOpasKeHHA I10 BEPTUKAJIHU
paBen 140 MB/nmesn. m cMeleHHe MO BepTHKaJIU cocTasssgeT 245 MB.

YT06bI YCTAHOBUTL THUII MACIITAOHOM CETKH, JeHCTBYHTE CJICIYIOIIHM
00pasoM:

1 Hasxwmwure kaasunry [Display].

2 Hasxmure QyHKIHOHAJIbHYIO KjaaBuiry Grid m Bpamaiite pyuky Entry

0 , YTOOBI BHIOPATb THUII MAaCIITAOHOH CETKH.

PerynupoBka apkoctu macwutabHou ceTku

Y106bl OTPEry/JIHMPOBATh SIPKOCTh MACIITAOHOH CETKH, HeHCTBYHTE
CJIEAYIOIINM 00pPasoM:

1 Haxmwure kaasuiry [Display].

2 Hasxxmure (pyHKIIMOHAJBHYIO KjaaBuiry Intensity, 3aTem BpaimaiiTe py4dry
Entry O , 9TOOBI UBMEHUTH APKOCTb CETKHU.

YpoBeHb APKOCTH WHIUIMPYeTCcd Ha (PYHKIIMOHAJIbHOU KJjaBuile Intensity u
OOIyCKaeT peryJupoBKy B mpeaesnax oT 0 mo 100%.

Kaxgoe GoJibllioe fesieHHe MacIITaOHOM CeTKH IO BEePTHKAJIU
COOTBETCTBYET 3HAUEHUIO YYyBCTBUTE/JILHOCTU II0 BEPTHKAJIU, KOTOPOE
WHIUIUPYETCA B CTPOKE COCTOSHHA B BepXHeH Y4acTH SKpaHa.

Kaskmoe GoJibllioe feJieHHe MAacIITAOHOH CETKHM I10 I'OPHU30HTAJIN
COOTBETCTBYET K03(p(PUIUEHTY pasBepTKU, KOTOPBIA HHIUIIUPYETCI B
CTPOKE COCTOSHHS B BEPXHEH YaCTH sKpaHa.
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7  Hacrpoiika akpana

Oukcauua n3obpa>keHna Ha IKpaHe

Y10o6hI MOKHO ObLIO (PHKCHPOBATHL M300paskeHHEe HA dKpaHe, He
OCTAHABJIMBAsA IPOILECChl cO0pa JAaHHBIX, BbI JOJIKHBI CKOHQPUIYPHUPOBATH
ksaaBunry [Quick Action] (cMm. pasgesn 19.8). "Hactpoiika kHomku [Quick
Action] (BeicTpoe fmeiicTBue)" Ha cTpaHuie 273.

1 Ilocjie Toro, kak Oymer ckoH(urypupoBaHa k/jasumia [Quick Action],
HaXMHUTE ee, YTOO0bl 3aPUKCHPOBATL M300paskeHHe Ha DSKpaHe.

2 YTo0ObI OTMEHHUTDH 3TOT PEKHM, ellle pasd HaxmuTe kaasuiry [Quick
Action].

Ha 3adukcupoBaHHOM H300PaKEHHUH MOJKHO I10JIb30BATHCI KypcopaMu C
PYYHBIM yIIpaBJI€HUEM.

Takue nelcTBUA, KAK PETryJIHUPOBKA YPOBHS 3aIlyCKa, N3MEeHEHHE YCTaHOBOK
napamMeTpoB OTOOPasKeHHs [0 BEPTHKAJIN M I'OPHU30HTAJIHN HJIM COXPaHEeHHe
JAHHBIX, OTMEHSIIOT PEKUM (PUKCALUN H300PaKEeHMU.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTB0 nonb3oBarens
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NN N ) Qo 8
0e® Metku

BkntoueHnue u BbiknioyeHme metok 119

MpucBoeHue kaHany sapaHee onpeaeneHHbix Metok 120
Onpeaenexnue HoBoit meTkn 121

3arpyska cnucka MeToK W3 creuuarnbHo co31aHHOT0 TEKCTOBOTO
thaiina 123

BoccraHoBneHue 3aBoAckux Hactpoek 6ubnuotekn metok 124

MeTKH MOKHO OIIpeNesdaTh W HPHCBAMBATh KaMKIOMY H3 aHAJOTOBBIX
BXO[THBIX KaHAJIOB, M/ UX MOJKHO OTKJ/IIOYUTH, YTOObI YBEJIMUYUTH 00J1ACTh
oToOpakeHus curxHasia. Ha momenax MSO MeTKH MOKHO HPUMEHSATb U K
MU(POBBIM KaHAJIAM.

BknioueHune n BbIKNHOYEHUE METOK

1 Ha suiieBo¥t maHesau HakmuTe KHOUKY [Label] (Merka).

Tak BEJIIOUYAIOTCA METKH [ijId OTOOparKaeMbIX aHaJOTOBBIX U IAMPOBBIX
KaHa/JI0B. MeTKHN OTOOPAaMKaAIOTCS C JIEBOI'O Kpas OTOOpamaeMbIX
OCITHJIJTOTPAMM.

IIpuMmep oTOOpaxkeHUs METOK IIPEeNCTABJIEH HA IPUBEIEHHOM HIKE
PHUCYHEKe.
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8 Mertku

Kanansl

0c 1

2 YroObl OTK/JAIYNTH METKH, CHOBa HaxMmuTe KHOuUKy [Label] (Merka).

Mpuceoenne kanany 3apaHee onpeaeneHHbIX MeToK

1 Haxwmwure xHonky [Label] (Merka).

2 Haxwmure mporpaMMHyo KHonky KaHan u moBepHUTe PydKy BBOJA HJIH
HECKOJIbKO pa3 HaKMUTEe IPOrpaMMHYyI0 kKHomnkKy KaHan, 4ToGbl BeIOpaTh
KaHaJI, KOTOPOMY CJIeyeT IIPHUCBOUTH METKY.
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Mertku 8

Kanansl

0c 1

Hammcats
I

Ha pucyHEke BbIllle MPUBENEH CIHUCOK KaHAJIOB U METOK, IMPHUCBOEHHBIX
UM I10 yMoJI4aHuio. i IPHCBOEHUS KAaHAJIy METKH BKJIIOYATH €ro He
TpebyeTcs.

3 Haxmure mporpaMMHyI0 KHOOKy bubnuoreka m moBepHHTEe PYyUKy BBOIA
WJIN HECKOJIbKO pa3 HasKMHUTe IMPOrpaMMHYI0 KHOIKY bubnuoreka, 4ToObI
BBIOpATh 3apaHee OIpefie/IEHHYI0 METKy B OHUOJUOTEKE.

4 Yro06bI MPHUCBOUTDH 3Ty METKY BHIOPAHHOMY KaHAJLY, HAKMUTE
nporpaMMHy0 KHOUKY [pum. ceituac Mertka.

5 IloBTOpHTE BBHIIIEONMUCAHHYIO IIPOIEAYPY MJAd KaKIOH U3 3apaHee
oIlpeJie/IEHHBIX METOK, KOTOPYI0 HY;KHO IIPHCBOUTH KaHAJY.

OnpepeneHue HOBOI MeTKM

1 Hasxwmwure kHonky [Label] (Merka).

2 HasxxmuTe mporpamMMHyko KHOIKY KaHan u moBepHHTe Py4yKy BBOOA HJIH
HECKOJIbKO pPa3 HajKMHUTEe 3Ty HPOrPaMMHYI0 KHONIKY, 4TOObI BbIODPaTh
KaHaJ, KOTOPOMY CJIe[yeT IPHUCBOUTH METKY.

JIJ1si IpHUCBOEHMsA KaHaJ/JIy MeTKH BKJIIOYATh ero He TpeOyercs. Eciu
KaHaJI BKJIIOYEH, TO BBICBETHUTCS €ro TeKYIas MeTKa.
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8 Merknu

ABTromMaruueckoe
npupauweHue
HOMepoB npu
NpUCBOEHUM
METOK

122

3 Haxkmure mporpaMmHyro kKHomky Hanucare u moBepHHTE PYyYKy BBOAA,
4yT00OBbI BHIOPATh IEPBBLIM CHMBOJ MMEHU METKH.

IIoBOPOTOM PYYKH BBOLA BbIOMPAETCS CHMBOJI [J/I BBOJA B
BbICBEUYEHHYIO B cTpoke "HoBasg MeTka =" MO3UIMIO HaJ] MPOTPAMMHBIMHA
KHOITKaMHM, YKa3aHHBIA Takke Ha mporpaMMHO# KHolike Hanucatb. Uma
METKH MOJKET COMEP:KaTh A0 JECATH CUMBOJIOB.

4 HasxMmuTe mporpaMMHYI0 KHOIKY BBoa, 4YT0oObI BBECTH BbIOpAHHBIM
CAMBOJI M II€PEUTH K CJIeIyIoLeMy.

5 YT00bI BBIAE/JUTH JHOGOH CHMBOJ B MMEHH METKH, II0C/IEI0BATE/ILHO
Ha)KUMalTe MPOrpaMMHYI0 KHONKY Bsog.

6 YTo0ObI ymaJauTh OQUH U3 CHMBOJIOB B MMEHH METKH, HAKMMANTE
IIPOrPaMMHYI0 KHOIKY BBoA, II0OKa He BBICBETUTCS CHMBOJI, KOTOPBIA
HY;KHO YOAJINTh, a 3aTeM HAaXMHUTE HPOrPAMMHYI0 KHOIKY YAanutbh
Cumson.

Mo>Ho ucnonb3oBath NoAknoYeHHyto knasuarypy USB Bmecto ucnonbaosanua
NporpaMMmHbIX KHOMOK peaaktuposaHua cumeonos Hanucars (unu apyrux).

7 3apeplIuB BBOJ CHMBOJIOB HMEHH METKH, HAKMUTE IIPOrPAMMHYIO
kHonKky [pum. ceituac Merka, 4YToOBI IPUCBOUTH 3TY METKY BbIOPaAHHOMY
KaHaJYy.

BHOBB oIlpee/ieHHAsI METKa J00AaBJIAETCA B CIIMCOK METOK, XPAHIIIHHACT B
SHEProHEe3aBHCHUMOH IaMITH IMpHOopa.

IIpu OpHUCBOEHUHN METOK, UM KOTOPBIX OKaHUYMBAETCA IUQPOI, HAIpUMED,
ADDRO unau DATAO, moc/ie HamxaTusa mporpaMMvHoil kKHomku [Mpum. ceityac
Metka ocrusiorpad BBIIOJIHSET aBTOMATHUYECKOE IMpHUpalleHue MUQPbI, H
M3MeHeHHOe UMsA MeTKH oToOpaskaercsd B mosie "Hopas merka'. IlosTomy
/I IIPHCBOEHUS METKH HOBOMY KaHaJIy JTOCTATOYHO BHIOPATh €ro U CHOBA
HakaThb IporpaMMHyIo KHOIIKY [pum. ceituac Merka. B crmcke meTok
COXpaHIeTCcd TOJbKO UCXOMHOE UMI METKH. OTa (PYHKIUA ITO3BOJIAET JIETKO
HPUCBAUBATh METKU C II0C/IeI0BATE/IbHBIMIA HMEeHAMH HyMEpPOBaHHBIM
JIMHUAM yIIPaBJEHUSI W IHHAM JTaHHBIX.
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Merku 8

3arpy3Ka CnucKa MeToK U3 cneuuvanbHoO CO34aHHOIO TEKCTOBOIO (bav“ma

HHorma ynoOHee CO3OaTh CIHCOK METOK B TEKCTOBOM PENAKTOpPE U 3aTeM
3arpysuTh €ro B ocrusniorpad. IIpu sToM BMeCTO CpeICTB yHpaBJIeHUS
OCIIJIIIOrpaddoOM MOIKHO HCIIOJIb30BATH OOBIYHYIO KJIABHATYPY.

CosnaTh M 3arpysuTb B OCIHUJIJIOrpad MOMKHO CIIHCOK, COMEPJKAIlUHA He
6osiee 75 MeTok. MeTKH H0OOABIASIOTCI B Hadajio cimcka. IIpu sarpyske
0o/iee 75 METOK COXPaHIIOTCI TOJLKO MHepBble 75 M3 HHX.

3arpyska B ocHUJIJIorpad METOK M3 TEKCTOBOTO aiiia

1 CosmaiiTe CIIMCOK METOK B TEKCTOBOM pemakTope. IMd MeTKH MOKeT
CcoJiepKaTh IO JeCATH CHUMBOJIOB. Pa3sesisaiiTe METKH C ITOMOIIBIO
nepeBoia CTPOKH.

2 Haszosute daitin "labellist.txt" u coxpanure ero Ha USB-HakomureJe,
HaIpuMep, Ha JIdII-OHCKe.

3 C momompio aucieryepa PaijioB 3arpysuTe CIHCOK B ocnu/uiorpad
(maxkmute xkHomku [Utility] (Yrunurel) > [ucnertuep chaiinos).

anaBneHue CMUCKOM MeTOK

[Mpu HaxxaTm nporpammHoit KHonku bubnuoreka oto6pasutca cnucok us 75 metok,
“cnonb3oBaHHbIX nocneaHumu. [ly6rnukatbl MeTOK B CriMCKe He coxpaHatotca. ima meTtku
MO>XET 3aKaH4YMBaTbCA NIO6GbIM YMCIIOM MIaALLIUX pa3paaoB. Ecnv ocHoBa MMeHU HOBOIA
METKU COBMazlaeT C OCHOBOW y>Xe cyllecTByioLlei B 6ubnuoteke MeTku, To HoBaA MeTka B
Hee He BHocuTCA. Tak, ecnu B 6ubnuoteke ectb metka A0 U co3gaetca HoBaA MeTKa €
umenem A12345, To nocneaHaa B 6ubnuoteky He AobaBnAeTcA.

Koraa nonb3oBatens 3afaet HOBYIO METKY, OHa 3aMeHAEeT CaMyto CTapyro MeTKY B CMUCKe.
Camoii CTHPOVI CUYMTaeTCcA MeTKa, KoTtopaa AonbLlie BCeX He UCrnonb3oBanacb AnA
o603HayeHua kaHana. lMocne NnpUcBOEeHNA METKN KaKOMy-l‘IM60 KaHalny atTa MeTka
CTaHOBMTCA CaMoii HOBOM B cnucke. Tak, no npoLuecTBUM HEKOTOPOro BpeMeHU, Co3aaHHble
METKK 6Y,U,YT npeoﬁnanarb Haj 3apaHee onpeaerneHHbIMU, 4TO NO3BONUT Nonb3oBaTtenio
nerko HacTpoutb avcnnei npuﬁopa B COOTBETCTBUU C €ro I'IOTp86HOCTFIMVI.

[Mpu c6poce HacTpoek cnucka meTok 6ubnuoTekn (cm. cneaytoluii naparpac) Bce
nornb3oBarefibckue MeTku 6yayT yaaneHbl M BOCCTaHOBIEHbI €70 3aBOACKWUE HACTPOIKU.
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Mertku

BoccraHoBneHue 3aBoACKUX HacTpoek 6ubnuorekn MeTokK

124

Haxxatme nporpammHoii kHonku "bubnuoTteka no ymonyaHuio" npuseset K yAaneHuo ua
61bnuoTEKM BCEX NOMb30BaTENbCKUX METOK M BOCCTAHOBMEHMWIO 3aBOICKMX HACTPOEK
cnucka mMeTok. BocctaHoBUTb Monb3oBaTenbckue MeTKU Nocrne yAaneHua HeBO3MOXHO.

1 Haxmwure xkHonku [Utility] (Yrunutbl) > Mapamertpbl > lpeanoytenna.

2 HaxmuTe mporpaMMHYyI0 KHOOKy bubnuoreka no ymonuanuio.

IIpu sToM M3 GUOJIMOTEKU OyOyT yHOAJe€HbI BCe IMOJIb30BATEILCKHE METKH
" 11 METOK OMOJUOTEKH OYIyT BOCCTAHOBJIEHBI 3aBOJICKHE HACTPOUKH.
OIHAaKO BOCCTaHOBJIEHHE HACTPOEK II0 YMOJIYaHHUIO He 3aTParuBaerT
METOK, IPUCBOEHHBIX TEKYIIUM KaHaJIaM (TO €CThb TeX, YTO
OPUCYTCTBYIOT B 00JIaCTH OTOOPAKEHUSI CHUTHAJIA).

BoccraHoBneHue MeTok no ymonyaHuro 6e3 YAaneHua u3 6ubnuotekm cnucka
nonb3oBarena

Mpu Haxatun kHonku [Default Setup] (Hactp.no ymonuanuio) ana Bcex kaHanos
BOCCTaHaBNMBalOTCA METKMU N0 YMONYaHWI0, HO CMMCOK NOMb30BaTeNbCKUX METOK 13
6ubnuoTteku He yaanaetca.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
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o 3anycku

Hactpoiika ypoBHa sanycka 126
MpuHyauTtenbHbil 3anyck 127

3anyck no cpoHty 128

3anyck no wabnony 130

3anyck no anutenbHocTM umnynbca 133
3anyck no BuaeocurHanam 136

HacTpoiiku 3ammycka ocru/iorpada omnpene/aaoT MOMEHT HadaJja cOopa u
oToOpaskeHus HaHHbIX. Hampumep, MOKHO HACTPOHUTDH 3AIIyCK IIO
nepegHeMy (PPOHTY BXOJHOI'O CHUTHaJIa aHaJIOTOBOTO KaHaJa 1.

IloBepHYB pY4YKy YPOBHS 3aIyCKa, MOKHO HACTPOUTH YPOBEHbB
oOHapyKeHUsT (PPOHTA aHAJOTOBOTO0 KAaHAJIA MO BEPTUKAJIH.

Kpowme 3amycka 1mo (bpoHTY, MOKHO HACTPOUTD 3aIlyCK II0 IJIUTEIbHOCTH
MMILYJIbCOB, IO IIA0JJI0OHAM M II0 BHIEOCHTHAJIAM.

B kadecTBe MCTOYHHMKA CHUTHAJIA [JIA OOJIBIIMHCTBA THIIOB 3aIlyCKa MOKHO
HCIIOJIb30BaTh JII060HM BXOgHOU kKaHa s wian BNC (cm. pasmesn "Bxop
BHEIIIHEI'0 MCTOYHHEKA 3aIlycka" Ha cTpaHule 153).

BHeceHHbIe B HACTPOHUKHU 3aIlyCKa H3MEHEHWs BCTYIIAIOT B CHJLY
HeMeyieHHO. Ec/in BHeceHUe HM3MeHEHUH B HACTPOUKHU 3aIlyCcKa
IIPOUCXOIUT, MMOKA OCIIU/IIOTPad OCTAHOBJIEH, TO MPHU IMOC/IELYIOIEM
HaxaTuu kHomku [Run/Stop] (Myck/Cron) mm [Single] (OmHokpatHbIiA 3anyck)
MIPUMEHSIIOTCSI HOBbIe HAacTpolKu. Eciim BO BpeMs H3MeHEHHs HACTPOEK
3allycKka ocnu/uiorpad padoTaeT, TO HOBbIE IIapaMeTphl 3aIlyCcKka GymyT
HCITOJIb30BaHbI B CJIEAYIOIIEM IHKJIe cOOpa JaHHBIX.

IIpu OTCYyTCTBHH IYCKOBBIX CHUTHAJIOB /I cO60pa M OoTOOpaMKeHHs TaHHBIX
MOJKHO HCII0JIb30BaTh KHOIIKY [Force Trigger] (Mpunyaur. tpurrep).
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3anycku

06wme ceepexunn

0 3anycKax

/11 HaCTPOHKH HAapaMeTpOB, BIMUAIOIINX Ha JIOOOH THUI 3aIlyCKa, MOKHO
BocIIo/Ib3oBaThbcsa KHOIKOH [Mode/Coupling] (Pexxum/cBasb) (cm. I'iaBa 10,
“PesxuM 3aImycka/cBA3b,” Ha cTp. 147).

Kak m HacTpoWlku ocrusiorpacda, HACTPOUKH 3aITyCKa MOKHO COXPAHUTH
(em. I'maBa 17, “CoxpaHeHHe/BOCCTAaHOBIEeHHE (HACTPOUKH, SKPAHBI,
naHHbIe),” Ha cTp. 233).

IIyCKOBBIM CHUIHAJIOM SBJIAETCSI TAKOM, IPU KOTOPOM BCAKHH pas IIpHU
BO3HUKHOBEHUH KOHKPETHOI'O YCJIOBHSA 3aIlyCKa OCLLIOrpad HauyuHaeT
orTciiexnBanre (0ToOpaMeHue) OCIM/IIOrPAMMBI U3 JIEBOH B IIPABYI0 YacCTh
skpaHa. IIpu 2TOM IPOHCXOOUT CTAOMJIBHOE OTOOpaKeHHEe TAKUX
MEePHOINYECKNX CUTHAJIOB, KaK CHUHYCOHUIAJIbHbIE U IIPAMOYIOJIbHbIE BOJIHEI,
a TakkKe TAKUX HEIePHOIMYECKHX CHIHAJIOB, KaK IIOTOKHU
IIOCJIeOBATE/bHBIX JAHHbIX.

Ha mpuBemeHHOM [aJjiee PHUCYHKe IIpeJCTaB/IeHa KOHIeITyasJbHasd MOJIeJ/Ib
naMATH ocrusiorpada. CoObITHE 3aIlycka MOMKHO BOCIIPUHUMATDL KaK
TPaHUIly MEKTY HPEeIIyCKOBbIM H MHOCTIIyCKOBBIM OydepaMu ITaMATH
ocumtorpada. IlosoxkeHne cOOBITHS 3alyCcKa B IMaMATH ochu/Iorpada
ompee/aseTca HACTPOHKAMU TOYKH OTCUYEeTa BPEeMEHH U 3aJIePKKU
(moJ103KeHusd MO0 TOPU3OHTAJIN) (cM. pasfesa "Pery/impoBka 3aep:;KKH 110
ropusoHTaN (I10JI0KEeHU:A)" Ha cTpaHuiie 49).

CobbiTue 3anycka

MpennyckoBoi 6ydep| MocTnyckoson 6ydep|

N J
e

MamaATb ocumnnorpada

Hacrpoika ypoBHa 3anycka

126

IloBepHYB PYyYKy YPOBHS 3aIyCKa, MOXKHO HACTPOUTH YPOBEHb 3aIlyCKa IJId
BBIOPAHHOIO aHAJIOTOBOTO KaHAJIA.
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3anyckn 9

Y1006bI yCTAHOBUTH YPOBeHb Ha 50% curHasa, cjiaeayeT HaKaTh PYUKY
YPOBHS 3aITycka. Ec/u mcroJib3yeTcs CBSI3b II0 IMIEPEMEHHOMY TOKY, TO IIPU
HaKaTUH 5TOH PYYKH YPOBEHb 3allycka OyaeT ycTraHoB/jeH Ha 0 B.

IloJi0:keHHe YPOBHSA 3aIlyCKa /I aHAJOrOBOI0 KaHaJIa IIOKa3aHOo
COOTBETCTBYIOII[MM 3HAYKOM Ty B KpailHeH JIeBOHM YacTH sSKpaHa (eciu
aHAJIOTOBBIN KaHaJI BKJIIOYEH). 3HAUEHHE YPOBHS 3aITyCKa i1 aHAJIOTOBOTO
KaHa/Ia oToOpaMaeTcs B BepXHEM IMPABOM YIVIy SKpPaHa.

YpoBeHb 3amycKa JJid BbIOPAHHOTO ITM(PPOBOTO KaHAJJa MOKHO 3aJaTh B
BHUJle IMOPOroBoro 3HadeHus B MeHio '[loporm mudppoBoro xkaHaJsa'.
Has;xxmurte kHomky [Digital] (Uudpos.) Ha auiieBoit maHesm ocimaorpada, a
3aTeM C IOMOIIbI0 IporpaMMHoi KHomku [oporu 3agaiiTe MOPOroBbIH
ypoBenb ("TTL", "CMOS", "ECL" uan "3agaHo 1oJb3oBaTesaeM") OJId
BBIOPAHHON TI'pyIIlbl ITUQPOBBIX KaHAJI0B. [loporoBoe 3sHadeHUe
oToOpasuTCsa B IIPABOM BepXHEM YIVIy SKpaHa.

YpoBeHb JIMHEHHOIrO 3aIlyCKa HACTPOUTH HEBO3MOJKHO. OTOT 3aIyCK
CHUHXPOHU3UPOBAH C JIMHHEH 3J/IEKTPOCHAOMKEHUsA OCIH/IIorpada.

Yro6bl M3MEHUTb YPOBEHb 3anycKa BCex KaHamnoB, crnejyet Haxatb kHonky [Analyze]
(AHanu3) > QyHkumu v BbI6paTh NYHKT YPOBHU 3anycka.

MpuHyauTenbHbIA 3anyck

IIpu naxatuu kHomku [Force Trigger] (MpuHyaut. Tpurrep) BhIIOIHAETCS 3aIIyCK
(kaKoro-am60 gedcTBHA) M OToOpaskaeTcd cOOpP HaHHBIX.

ATy KHOIIKY MOKHO HCIOJIb30BaTh B pemHMe 3alrycka "HopMaJibHBIH",
Korga cOOp JAaHHBIX OCYIIECTBJ/IIETCI TOJbKO IIPH BBIINOJTHEHHH YCJIOBHUS
3amycka. B aToM pesknMe, ecsm 3allyCK He BBINOJIHAETCSI (TO €eCTh,
oToOpaskaeTcd MHAUKATOP "3amyiieH?"), MOKHO HaskaTh KHOIKY [Force
Trigger] (Mpunyaur. Tpurrep), 9To0bI IPUHYANTEIHHO BBIIOJIHUTH 3aIlyCK U
MPOBEPUTH IMMOCTYIAIOIIAE CUTHAJIBI.

B pexnme samycka "ABTO", ecil yCJIOBHE 3allycKa He BBIIIOTHEHO, 3aIlyCK
BBINIOJIHIETCA IPUHYIUTEIHLHO, U OoTOoOpakaeTca MHAUKATOp "ABTO?".
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3anycku

3anyck no chpoHTy

128

3anyck 1o (poHTY — 3TO 3aIlyCcK II0 MNOUCKY yKasaHHOTO (ppoHTa
(OTKJIOHEHUs) U YPOBHSA HaAIpAxkeHUsd Ha opMe curHasga. C mOMOIIbIO
3TOr0 MEHI0 MOMKHO 33/1aTh HUCTOYHUK 3aIlyCcKa U OTKJOHeHHe. Tu,
UCTOYHUK W YPOBEHDb 3aITyCKa (ec/IM NPUMEHHMO) OTOOPAKAIOTCA B IIPABOM
BepXHeM YIVIy dKpaHa.

1
2

Hasxxmure kaaBunry [Trigger] Ha mepemHel maHesu B cekruu Trigger.

HasxxkmuTe (pyHKIMOHAJLHYI0 KJaaBuiny Trigger B MeHio Trigger, a 3aTeMm ¢
noMoIlbio pyuku Entry Bbioepute Edge.

Yr06bI BHIOPATH MCTOYHHUK 3AILyCKa, BBIMOJHUTE CJIEAYIOIINE TeHCTBHI.
AnHaJjIoroBeIii KaHaJI, KOJIMYECTBO KaHaJ0B — 1.

ITudpoBoii kaHas (Ha ociu/Iorpade CMeNIaHHbIX CHUTHAJIOB),
KOJIMYEeCTBO IMUMPPOBBIX KaHaoB MuHyc oguH — DO.

BHewnmne - 3amycku, OCyIeCTBJ/IAIONINECT Yepe3 CHUTHAJ Ha 3aaHel
naHesan EXT TRIG IN.

JluHeiiHble — 3amyckwu, ocyliecTBJadIHeca Ha 50% ypoBHe NepeaHero
¥ 3aHero (PPOHTA CHUTrHAJA HCTOYHHKA [MUTAHHSA IIEPEMEHHOI'0 TOKA.

WaveGen - 3amycku, ocyllecTB/Aomuecad Ha 50% ypoBHe IlepeaHero
dpoHTa reHepaTopa BbhIXOgHOro curHasa. (He mocTtymHO, Korma
BBIOPAHbI ITOCTOAHHBIN TOK HJIM IITyMOBBIE CHUT'HAJIBI.)

Mo:KHO BBIOpATH KaHaJI, KOTOPBIM He OyaeT O0TOOpamaThCA Kak
HCTOYHUK 3aIlycKa II0 PPOHTY.

BoIiOpaHHBIA HCTOYHHEK 3aIllyCKa YKasbIBaeTCI B IIPABOM BEPXHEM YIVIy
9KpaHa, PIJOM C CHAMBOJIOM OTKJIOHEHMSI:
c 1 mo 4 = aHaJIOrOBBIE KaHAJIbI,

D0 o Dn = mudpoBble KaHAJIBI,

c
E = BX0OJg BHeNIHEro TPUITEPA;
L = JiIMHeHHBINA 3aITyCK;

W = reHepaTop CHUT'HAJIOB.

Haxmvure riaasuinry Slope u BriGepuTe IepegHuil PPOHT, 3agHUIA (PPOHT,
yepeqoBaHne (PPOHTOB HJIH JIIOOOH (PPOHT (B 3aBHCHMOCTH OT
BBIOPAHHOI'O0 MCTOYHHKA). Balr BbIOOP HHOUIMPYETCS B IIPABOM BEepPXHEM
yIVIy 9KpaHa.
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Kanansl

0c 1

40) O TENOHEHKE
£

Pexxum yepesoBaHma hpoHTOB MOXHO MCMONb30BaTh, €CNu TpebyeTcaA BbIMOMHUTL 3anyck
no o6oum chpoHTam TakTOBOrO curHana (Hanpumep, curHansl DDR).

Pexxum noboro (*)pOHTa MO>KHO UCNOJNb30BaTth, €CIn Tpe6yeTca BbIMOJIHUTb 3aMyCK Mo
JIeiACTBMIO Bbl6paHHOr0 NCTOYHUKaA.

Bce pexxumbl MCNonb3ytoT MPoMycKHY cnoco6HOCTL ocuunnorpada Lenukom, Kpome
pexxuma noboro ppoHTa, KOTOpPbI UMeeT orpaHuyeHune. B pexxume noboro poHTa 3anyck
6yzeT BbINOMHEH No curHanam Hesatyxatolei BonHbl 40 100 MI'L, Ho MoXkeT TakKe 6biTb
BbIMOJHEH Ha U30NMPOBaHHbIX UMNYMbcax A0 3HadeHua 1/(2*nponyckHaa cnoco6HOCTb
ocuunnorpadca).

Mpumenenne IlpocredmM CIIOCOOOM YCTAHOBKM 3aIlyCKa I10 (DPOHTY CHUIHAJIA SBJISETCS
thyHkuun  npumMeHeHUe (pyHKIUM AutoScale. IIpocTo HammuTe KJjaaBuiry [AutoScale].
AutoScale pna  Ocimtorpad MOIBITaeTCS PeaIU30BaTh BHYTPEHHUH 3aITyCK C
YCTaHOBKM  IIpHMeHeHHueM IpocToro tumna samrycka Edge. Cm. "Hcmosbp3oBaHue
3anycka no  aBTOMACIITAOUPOBAaHUA"' Ha cTpaHuie 28.
thpoHTy curHana
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Texnonorna MegaZoom pna npocroro 3anycka

C nomolwbio BcTpoeHHoM TexHonoruu MegaZoom MoXHO aBTOMaTMyecku Maclutabuposatb
CUrHan, nocre yero ocuunnorpad BpEMEHHO NPeKpaTUT perucTpupoBaTth CUTHATbI.
MonyyeHHble JaHHble MOXHO YBENUYMTL U NPOCMOTPETH C MOMOLLbIO PyYeK PerynupoBKu
Mo BepTUKanu 1 ropu3oHTanu. 310 MO3BOJIUT NIErKo HaWTU cTabunbHyK Touky 3anycka. [Mpu
ucnonb3oaHuu pyHkumn AutoScale Yacto noasnAeTcA akpaH 3anycka.

3anyck no wabnoxy

130

3amyck 1o ma0JIoHYy OIpejesideT yCJIOBHE 3aIlyCKa, BBIMOJIHAI ITOUCK
YEKa3aHHOro mab/JgoHa. OTOT MIAGJ0H IIPeNCTaBasIeT co00i KOMOWHAITHIO
KaHaJIOB ¢ JiormdeckuM omnepaHmoM AND. Kamxapiii KaHAJ MOKET UMETh
sHadenne 0 (Huskoe), 1 (BbIcOKoe) miIu "6espasanuHoe coctogHue" (X). s
KaHaJla, BKJIIOYEHHOrO B IMTA0J0H, MOKHO YKa3aTh INEPeTHUN WU 3aTHUH
GpoHT. Bo3MOKHO TakKe BBIINOJHEHHE 3aIlyCKa COTJIACHO
IIeCTHAAIIATEPUYHOMY 3HAYEHHIO IIMHBI, KAK ONHUCAHO B pasfgesie "3allyck
O IIeCTHAIIATePUYHOMY ITA0/JIOHHOMY 3HAYEHHIO IIHHBI" Ha

cTtpaHuiie 132.

1 Haxmwure kHouky [Trigger] (Tpurrep).

2 HaxMmuTe IMporpaMMHYyI0 KHOOKY 3anyck B MeHIo "3alryck", saTeMm
HOBEPHHUTE PYYKY BBOAa, YT0ObI BhIOpaTh Lla6now.

3 s BhIGOpA KaMOOr0 M3 aHAJIOTOBBIX HJIM IM(PPOBBIX KAHAJIOB,
KOTOpbIe HEOGXOQUMO BKJIIOUYHTH B IIAGJIOH, HAKHMAUTE MMPOrPAMMHYIO
kHonKy Kanan.

OT1o uctouyHuk ycjaosusa 0, 1, X wian "ppoHT" g maHHOro KaHasa. [Ipum
HaaTUu OporpaMMHo¥ KHouku Kawan (mm moBopoTe KHOIKH BBOA)
BBIOPAaHHBLIN KaHas OyaeT BbIgeseH B IIaGj0HE, TO €CTh, B CTPOKe HaJ
OpOrpaMMHBIMH KHONKAMH M B IIPABOM BepXHEM YIVIy 9KpaHa PIJIOM C
asteMeHToM "Pat".

IToBepHYB py4YKy YPOBHs 3aIlyCKa, HACTPOUTE YPOBEHb 3aIlycKa IJId
BBIOPAHHOTO aHaJI0roBoro kaHasa. Haxmure kHouky [Digital] (Uudpos.) u
BoiGepuTe Moporu, YTOGHI yKa3aTh IIOPOrOBBIA YPOBEHDb /I LHUQPPOBBIX
KaHaJI0B. 3HAUEHHEe YPOBHS 3aIlyCKa WJIA IU(MPOBOro II0pOra
oToOpakaeTcsd B IIPABOM BepXHEM YIVIy SKpaHa.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens



3anyckn 9

4 BpiOupas KaHAJIbI, KaXKILIH pas HaKMMalTe HPOTrPAMMHYIO KHOIIKY
LlLabnon u 3amaBaiiTe yc/ioBHe I KaKAOro KaHajia B IIa0/I0HE
MOBOPOTOM PYYKH BBOJA.

Pat 1

Agilent

0100 nn
LUagnaH
w1

ES
4
B E6
4D WefAnaH
0

0 3amaeTr [yIa BLIOPAHHOIO KaHaJja 3HadYeHHe IIaG/J0Ha "HOJIbL"
(auskoe). Huskoe cocTosHHE 03HAYAET, UTO YPOBEHb HAIPIKEHUT
KaHaJla HUMKE YPOBHA €ro 3allycKa HJIA Mopora.

1 sagaer aJyid BbIOPAHHOrO KaHaJja 3HadeHHe I1adsjgoHa 1 (BBICOKOE).
BricoKkoe cocTOodHUE 03HAYAEeT, YTO yPOBEHb HAIPAKEHHUSI KaHAJIa
BBIIIIe YPOBHSA €ro 3allycka WJIA Iopora.

X 3agaer O/19 BRIOpPAHHOIO KaHaJia 3HaYeHHe Ial/IoHa "Ge3pasandHoe
cocrosaue". KamnaJ, /1 KOTOpPOro 3afaHo "0e3pas/IMdHOe COCTOSHHE",
UTHOPHUPYeTCI W KaK YacTh Ma0/IOHA He HCIoJIb3yeTcs. OMHAKO ec/iu
BCeM KaHaJlaM B ITa0JI0OHe MPHCBOEHO 3HauUeHHe "0e3pasanvHoe
COCTOSIHHE", TO 3allyCK OcCHUJIIorpada He OymeT BBHIIOJIHEH.

[IporpaMMHas KHoIka nepenuuil (4) mau saguuit pport (1) 3agaer
B IIa0JIOHE I BHIOPAHHOI'O KaHaJla 3HaveHwe ppoHTa. B mabioHe
MOKHO YKa3aTb TOJIHLKO OJHMH IePeIHHH /X 3aaHUHA (PpoHT. Eciu
3HAaYeHHe (PPOHTA 3aJaHO, TO 3aIyCK OcCHWLIoOrpada IIPOU3OUIEeT II0
MOCTHKEHUH YKA3aHHOrO (PPOHTA, €C/IM BBIINOJHAETCS YCJIOBHE
ma6/I0Ha, YCTAHOBJIEHHOI'O IS APYIHUX KaHAJIOB.
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Ecau 3smavenus ¢ppoHTa He yKasaHO, TO 3aIllyCK oOcIuJIIorpada
MPOUBOUJIET COIVIACHO ITOC/IeIHEMY (PPOHTY, IIPH KOTOPOM
BBIIIOJTHAIOTCS YCJIOBUA IIa0/I0OHA.

Yka3sanue thpoHTa B wwabnoxe

B wabnoHe MoXHO yka3aTb TONbKO OAMH Npe/en nepeaHero Unu 3aaHero dpowta. Ecnun
ycTaHoBreH npeaen gpoHaa, a 3aTeM B WabnoHe BbiGMpaeTcA Apyroi kaHan v AnA Hero
ycTaHaBnMBaeTcA MHOM npeaen (poHTa, TO 3HayeHWe NpeblayLLeid YycTaHoBKM (hpoHTa
u3MeHAeTcA Ha "6e3pa3anuyHoe coctoaHue".

3anyck no wecTHaauaTepu4HOMy WabNnoHHOMY 3HaYEHUIO LUKHDI

Mo:KHO yKa3aTh 3HaUYe€HHE IIUHbBI, II0 KOTOPOMY OydeT OCYIIEeCTBJIAThCS
3amyck. [[JIg 3Toro cHauvaJsia onmpee/inTe MUHY. [[OMOJTHUTE bHbIE CBEIEHUA
cM. B pasfese "OToOpaskeHre IMUMPPOBHIX KAHAJIOB KaK ITHHBLI" Ha
ctpanurie 102 . 3aIyck 1o 3HAYEHHUIO IIUHBI MOKHO OCYIIE€CTBJIATH
HE3aBHCHMO OT TOI'0, OTOOPAKAETCsA IIMHA WM HET.

YT0o6bl OCYIIECTBUTD 3aIIyCK IO 3HAYEHUIO INHHBI, BHIMOJHUATE CJIeIYOIHe
MeHCTBHU.
1 Haxmwure kHomnky [Pattern] (LLla6noH) Ha mepeaHed maHeJIH.

2 HaxmuTe mporpaMMHyo kKHonky KaHanm u moBepHHUTe pydKy BBOjA,
yT00b! BhIOpaTh WnHal manm LWuna2.

3 HaxkmuTe mporpaMMHYI0 KHONKY Y4cno u [MOBEepHUTE PYUKYy BBOJA,
YTOOBbI YKa3aTh YHCJI0 BHIOPAHHOI IIHMHBI.

4 Haxkmwute mporpaMMHyr0 KHoOHOKy LllecTHaguatepuuHblii 1 TOBepHUTE PYyUKY
BBOJIa, YTOOBI yKa3aTh POPMAT UMCJIA.

Ecnu uncno coctont meHee Yem 13 yeTbipex 6UT, TO KONIMYECTBO BapMaHTOB €ro 3HaYeHui
6yaet orpaHnMyeHo BbibpaHHbIM KONMYecTBOM 6UTOB.

5 C moMoIp0 ITPOrpaMMHON KHONKH YCTaHOBHUTb BCE YMCNA MOJKHO 33]1aTh
KOHKPEeTHBIA (popMaT /1 BCeX YHCe/I.

Ecau mecTHagnaTepUYHOE YHUCJIO IHHBI COAEPKUT OOUH HUJIA HECKOJIBKO
6utoB Tuma "npoiyck" (X) wiu 6utoB co sHadenueMm "0" uiu "1", TO BMecTO
3TOro umcesa OymerT oToOpaxkaThcsa 3HAUOK "$".
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Ceefiennsa 06 oToOpameHUH HMUMPOBOH IIHHBI, KOIJa BKJIOYEH 3aIlyCK II0
mabJ/0Hy, cM. B pasaese "OToOpaxeHne 3HAYEHHH IIHH IIPHU
HMCHOJIF30BAHUU 3aIlycKa II0 InadsoHy" Ha cTpanuie 104.

3al'IYCK no AnutesibHOCTUM UMNynbca

IIpu MCIIO/Ib30BAHUM 3AITyCKa MO IJIUTEJIbHOCTH HMITYJIbca (MMITYJIbCHOMN
noMexe) ocrnuimorpad OymeT 3aIyCcKaThCd MPU MOJOKUTETLHOM WA
OTPHIIATEJIbHOM HMITyJIbCe YKA3aHHOH IJINTEJbHOCTU. Ec/In Hy:KeH 3aIlyck
0 yKasaHHOMY 3HAUYeHUI0 TalM-ayTa, BOCIIOJb3yHTech Tpurrepom Llabnow B
MeH0 "3amyck" (cMm. "Samyck mo 1adJoHy"' Ha cTtpanume 130).

1 Haxmwure kHouky [Trigger] (Tpurrep).

2 HaxMuTe mporpaMMHYyI0 KHOOKY 3anyck B MeHI0 "3allyck", a 3aTeM C
MOMOII[bI0 PYYKH BBOAA BbhIOepuTe [INUTenbHOCTb MMNYNbCa.

AAERRRAARAARARR AR AR R RR FoAREE AR EA AN R A .

e b b o e [ i el e o b e R

B AR R R R A HA R AR R a i fm R B i e e e e | O

1

3 Haxmure mporpaMMHyk0 KHOOKy WcTouHMK U ITOBepHUTE PYYKy BBOJA,
4YT0ObI YKa3aTh MCTOYHHUK KaHaJia /I TPUTTEpPA.

BriOpaHHBIA KaHAJ 0TOOPA3UTCI B IPABOM BEPXHEM YIVIy SKpaHa, PIgoM
C CHMBOJIOM HOJIIPHOCTHU.
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W CTOYHUKOM MOJKET OBIThH JII0OOIH aHAJOTOBBIH MM ITU(PPOBOH KaHaJI,
MOCTYIIHBIH Ha BallleM oclu/Iorpade.

YT0o6bI HACTPOUTH YPOBEHBb 3aIyCKa, BHIINOJHUTE CJEAYIOIIe NEeHCTBUA.
IIpu BbIOOpPE AaHAJIOrOBBIX KAHAJIOB IIOBEPHHUTE PYYKY YPOBHS 3aIlyCKa.

IIpu BbrIGOpEe IMQPPOBHIX KaHa/0B HaxkmuTe KHOIKY [Digital] (Liudpos.)
U 3aJaliTe IIOPOTOBBIA YPOBEHH C IIOMOIIbI0 mapametpa [oporu.

3HaveHHe YPOBHS 3aIllyCcKa HJIM IIHEPOBOI0 IIOPOra OTOOpaKkaeTcs B
OpaBOM BepPXHEM YIVIy dKpaHa.

HaxMuTe mMporpaMMHYI0 KHONKY HOJIIPHOCTH HMITYJIbCA, YTOOBI

BBIOPATH II0JIOKUTE/IbHYIO (ﬂ_) WJIA OTPUIIATESIbHYIO (U) THOJIIPHOCTh
111 VICKOMOU JJIUTEIbHOCTH HMITYJIbCA.

BbI6paHHaﬂ IIOJIAPHOCTh HMIIYyJIbCa OTO6pa)KaeTCﬂ B IIpaBOM B€pPXHEM
Yy SKpaHa. TlostoxuTEILHBIN HMITYJIbC BBIIIIE€ TERKYIIEIro YPOBHA
3allyCKa HJIA IIopora, a OTpI/IL[aTeJ'II)HI)II';I — HHIKe TeKYIIero ypoBHSA
3aIlyCKa HJIA IIopora.

IIpu BRIGOPE IOJIOKUTEILHOI'0 HUMILYJ/IbCA 3aIyCK IIPOM30HIET B MOMEHT
nepexoa UMITYJIbca "BbICOKHH-HU3KUH", €C/IU YI0BJIETBOPSIETCI
KBaJIN(pUKAIIMOHHOE yc/IoBHe. IIpu BBIOOPE OTPHUIATEBHOIO HMILYJIbCa
3aIlyCK IIPOHU30HMAEeT B MOMEHT IIepexofa HMIIYJ/IbCa "HU3KHHA-BHICOKHI",
€CJIM yAOBJIETBOPsAETCA KBAJIUPUKAIIMOHHOE yCJIOBHE.

Hazxmure mporpammHyio KHonky "Kimaccudurarop" (< > ><), 9T00bI
BBIOPATh KJIACCHU(PUKATOP BPEMEHH.

C moMoIpio nporpaMMHoid KHonku "KiaaccuduraTop"' MOKHO
YCTAaHOBUTH 3aIlyCK ocluJiiorpada Mmpu JJIUTEeTbHOCTA HUMITYJIbCa,
KOTOpad:

MeHbllle 3HaUYeHUS BpeMeHH (<).

Hampumep, /14 MOJIOEKUTETHHOIO UMITyJIbca, ecan t<10 Hc.

I“—10 ns — |‘—10 nS:F'l/Trigger
il | I

Boubiie sHaueHuda BpemeHu (>).

Hampumep, /14 II0JI0KHATEIbHOIO UMILyJIbca, ecau t>10 Hc.
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3anyckn 9

=10 ns —{ j«—10 ns —|

|

/Trigger

I

B mpenenax guamnasoHa 3HaYeHUH BpeMeHH (><).

Hanpumep, a/14 II0J/10:KUTE/IBHOIO UMITyJIbca, ecin  t>10 Hce m t<15 Hc:

j«—10NS— }+——15nNSs —|
] L L]

l«—12 ns _.|/Trigger

I

YcTaHOBUTE 3HAYEHUS BPEMEHH KJacCHU(UKATOPa C IIOMOIIBIO
MPOrpaMMHON KHOIKM (< MJIM >) M IIOBEPHHUTE PYYKY BBOAA, UTOOBI
3a1aTh KJIACCH(UKATOPHI JITUTETbHOCTH HMITYJIbCA.

KJ'IaCCI/I(bI/IKaTOpI)I MOKHO 3a4aThb CJA€OYIOIIINM 06pasoM.

2 HC o 10 ¢ jgaa kaaccudukaropa > win < (5 He go 10 ¢ gy
MojieJield ¢ MOJI0COH ITpoliryckanus 350 MI').

10 HC Mo 10 ¢ mia ka1accudukaropa ><, ¢ MUHHMAJbHOU pasHUIEH
5 HC MeXKAy BepxXHeld U HHKHEH HACTPOHUKAMIU.

IIpu BBIGOpE EJjdaccuduraropa "MeHsbire" (<) ¢ HOMOIIbIO PYYKH BBOIA
MOJKHO 33aTh 3aIlyCK OcCIiu/IIorpada MpH UMITYJIbCe, TJIUHA KOTOPOTO
MeHblIle 3HAYeHUsA BPEMEeHH, OTOOPasKeHHOI'0 Ha IIPOTPaAMMHOM KHOIKE.

IIpu BBIGOpPE KJaccuduraropa "B Ipefesax guamnaszoHa" (><) c
IIOMOIIBI0O PYYKHU BBOJIa MOXKHO YCTAaHOBHUTDH 3HAUYeHHe BepXHero Ipejesia
IIPOMEKYTEA.

IIpu BBIGOpE KJdaccuduraTopa "0ojbplre" (>) ¢ MOMOIIbI0 PYYKH BBOOA
MOKHO 3aJaTh 3allyCK ocIuuiorpada IpH HMILYJIbCe, AJIMHA KOTOPOro
GoJibllle 3HAYEHUS BPEMEHH, OTOOPAaKEHHOI0 Ha IIPOrPaMMHOM KHOIIKE.

IIpu BBIGOpE KjaaccuduraTopa "B Impedesnax nuamnasoHa" (><) c
IOMOIIBI0O PYYKH BBOJIAa MOJKHO YCTAHOBUTbH 3HaUeHUe HIKHEIo IIpeqesia
IPOMEKYTEA.
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3anycx no sygeocurHanam

3alycK II0 BUAEOCHTHAJIAM MOJKHO HCIIOJIb30BATh JIJII PErHuCTPaIidn
CJIOKHBIX OCIMJIJIOIPAMM OOJIBIIMHCTBA CTAHIAPTHBIX AHAJIOTOBBIX
BUJEOCUTHAJIOB U BUAEOCUTHAJIOB BBICOKOI YeTKOCTH. CXeMa 3alrycKa
ompeesseT BePTHKAJIbHBIA U MOPU3OHTAJIbLHBIA MHTEPBAaJI POPMbI CHUTHAJIA
1 00eclIeYnBaeT 3aIlyCK Ha OCHOBE BBIOPAHHBIX BAMH HACTPOEK.

Texuosiorua MegaZoom IV Baliiero ocrusiorpacga obecnednBaeT ApKoe U
XOPOIIIO HaO/I0JaeMoe OTOOpaskeHue JIIOON YacTH BHUOAEOCUTHAJIA. AHAIHU3
BUIEOCUTHAJIOB YIpOIlaeTcsa OJiarogaps CIIOCOOHOCTH OcCHuJIIorpada
3aIlyCKaThCs IO JIIOOOM BHIOPAHHON CTPOKE BHIEOCUTHAJIA.

Mpu npumeneHuu npobHuka 10:1 BaxkHo, UT06bI Y HEro Gbina NPaBUIbHO CKOPPEKTUPOBaHa
nepexoaHan xapaktepuctuka. Ocuunnorpad YyBCTBUTENEH K 3TOMY Tak, YTO MOXET He
3anycKaTbCA, eCNn HeMpaBUbHO CKOPPEKTMPOBaH NPO6HMK, 0CO6EHHO NpPM NPOTrPECCUBHbIX
thopmarax.

1 Haxwmwure kaasumry [Trigger].

2 B menmo Trigger HaxkMuTe PYHKIMOHAJIBHYIO KJapully Trigger, 3aTeM
BpamaiiTe py4dky Entry, uro6s! Boi6path BapuanT Video..
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Mz TaMHmME

1

3 Hasxkmure (QyHKIMOHAJIBHYIO KJIaBHIIY Source m BbIOGepuTe JII0G0H
aHAJIOTOBBIA KaHAJI B KauecTBe MCTOYHUKA 3aITyCKa IO BHUAEOCHIHAJIAM.

BrIiOpaHHBIH MCTOYHHK 3aIlyCKa UHAUIUPYETCA B IIPABOM BEePXHEM YIVIy
skpaHa. Bpamienue pyuku Trigger Level He mpuUBOIUT K M3MeHEHHIO
YPOBH{ 3aIlyCcKa, MOCKOJbKY YPOBEHb 3aIlyCKa aBTOMATHYECKH
YCTaHABJIUBAETCA HAa CHHXPOUMIIYJIbC. XapaKTep CBI3U Ha BXOJe 3aIyCKa
aBTOMaTHYecKn ycTaHaBsauBaeTcd Ha TV B meHio Trigger Mode and
Coupling.

Cnepgure 3a npaBuJibHbIM cornacosaHvemMm

MHorue BuaeocurHanbl npoucxoaat ot 75 -oMHbIX UCTOYHUMKOB. [InAa o6ecneyeHua
NpaBUIbHOTO COTNacoBaHWUA ¢ 3TUMM UCTOYHUKAMM CriellyeT NPUCOEAUHUTL Ha BXOA
ocuunnorpadya cornacoBaHHyto Harpyaky 75 Om (Hanpumep Agilent 11094B).

4 Haxmure (byHKI_[I/IOHaJ'II)HyIO KJIaBUIILYy ITOJIIPHOCTH CHHXPOHUMIIYJIbCOB,
YTOObI YCTaHOBUTH BHAEO03aIlyCK IIO CHMHXPOHMIIYJIbCaM OJIOKHATEIbHOHN

(ﬂ_) WJIA OTPUIATETbHOU (U) HOJISPHOCTH.

b5 Hasxkmure byHKIIMOHAJBHYIO KjaaBuIry Settings.
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Pesiim
Nanel

6 B menr Video Trigger HaxmuTe (QyHKIHMOHAJIbHYIO KjaaBuiry Standard,
9TOGhI YCTAHOBUTh TEJI€BU3HMOHHBIA CTAHAPT.

Ocumsiorpad IOIIeP;KHUBAET 3aIlyCK II0 CHTHAJIaM IlepedrC/IeHHBIX
HUKEe TeJIeBUSHOHHBIX CTaHOAPTOB M BHIEOCTAHIAPTOB.

Cranpapr Tun pazBeptku CuHxpoumMnynbc

NTSC uepeccTpouyHas (interlaced) nBYXypoBHeBbiit (bi-level)
PAL yepeccTpoyHaa Z\BYXYPOBHEBbIi

PAL-M yepeccTpoyHaa Z\BYXYPOBHEBbIi

SECAM YyepeccTpoyHas J\BYXYPOBHEBbIiA

7 Hasxmure QYHKIUOHAJIbHYIO KjaBuiry Auto Setup, 4To0bI aBTOMATHYECKH
HACTPOUTDH OCHUJIIOrpacd /g BbIOPaHHOrO HCTOUYHUKA (Source) u
craggapra (Standard):

YyBCTBUTE/JIbHOCTb KaHaJIa-UCTOYHUKA II0 BEPTUKAJIU
ycraHasauBaeTcd Ha 140 mB/mest.

CMellleHne KaHAJIa-MCTOYHUKA yCTaHaBJIUBaeTcad Ha 245 MmB.
BrJiiouaeTcs KaHAJI-UCTOYHUK.

Tun samycka ycraHap/auBaercsa Ha Video..

Pexum 3amycka 1o Bujeocursasgam ycraHasiauaerca Ha All Lines..

Tun macmrraduoi cetku skpana (Grid) ycranapiusaercsa Ha IRE (korma
BbIOpan cTaHAaptNTSC) wiam mV (cm. "Bpi6op Tuma macirTabHOMI
ceTkn" Ha cTpaHuiie 116).

KoadpdunuenT pasBepTku ycraHap/uBaeTcsad Ha 10 MKc/mesn. Ojid
craggapToB NTSC/PAL/SECAM.

3ajJlep:KKa YCTAHAB/IMBAETCA TaK, YTOOBI 3aIIyCK IIPOMCXOIHJI HA
IIEePBOM JieJIEHUH CJIeBa MO0 MOPU30HTAJIH.

Brl MokeTe Takixke HakaTh kJjaBuiu [Analyze]> Features, saTem BbIOpATH
Video, uT0OBI cpasy IOJIy4YUTH JOCTYI K BapHaHTAM aBTOMATHYECKOH
YCTAaHOBKH BHE03aIlyCKa U OTOOpaMKeHUs.
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3anycku

8 Haxxmure QpyHKIIMOHAIbHYI0 KJjaaBuiry Mode, uTo6h1 BRIOpATh YacCThb
BUEOCHUTHAJIA, II0 KOTOPOH HOJI3KEH IPOU3BOIUTHCS 3aILyCK

ocuuJIorpada.

Bo3MOKHBI cjieqylonie pe;KuMbl BUJIE03AITyCKa:

Field1 u Field2 - 3amyck mo moJs10kHUTEeIbHOMY (PPOHTY IEPBOIO

OHU/I000PA3HOTO HUMITYJIbCa MOJIyKaapa 1 wim mosaykagpa 2 (TOJIBKO
CTaHJAPTBHI C YEPECCTPOUHOH PA3BEPTKOMN).

9

All Fields - Samyck mo moJiosHUTEIbHOMY (PPOHTY HEePBOr0 HMIIyJbCa B
HHTepBaJie KaapoBoH (BePTHUKAJIbHOI) CHHXPOHHU3AIINH.

All Lines - 3amryck mo BceM CTPOYHBIM (TOPHU30HTAJIHHBIM)
CUHXPOUMITYJIbCAM.

Line: Field1 u Line:Field2 - 3amyck mo cTpoke ¢ BbIOpaHHBIM HOMEPOM B
nosykaape 1 wiau B mosykanape 2 (TOJIBKO CTAaHOAPTHI C

YepeCccTPOUHOH pasBepTKOIl).

Line: Alternate - IToouyepeaHBIN 3aIlyCK IO CTPOKE C BHIOPAHHBIM
HOMepoM B moJiykagpe 1 u mogaykaape 2 (toqpko NTSC, PAL, PAL-M

u SECAM).

9 Ecjau Bbl BbIOMpaeTe PEXHUM 3aIMyCKa II0 HOMEPY CTPOKH, HAKMUTE
dyHEIUOHAJBbHYIO KJaBuiiry Line #, sarem Bpamaiite pydky Entry, 4To0sI
BBIOpATh HOMEP CTPOKH /I 3aILyCKa.

Huike mpuBefieHbI JaHHBIE IO KOJUYECTBY CTPOK B KaMKJIOM IMOJIYKaJIpe
(mmoJs1e) mU1d KaxkI0T0 BHUIEOCTaHIApPTA.

Bupeocranpapr Field 1 Field 2 Alt Field
NTSC 1-263 1-262 1-262
PAL 1-313 314-625 1-312
PAL-M 1-263 264 —525 1-262
SECAM 1-313 314-625 1-312

Mpumepbl  Coemyrole OpuMepbl IIPU3BaHbI 03HAKOMHTH BAaC C BHUJIE03AITyCKOM. B
peanu3auuM STHUX IIpHEMepax HcIoJb3yercsa BujaeoctaugaapT NTSC.

Buaeo3anycka

e "3aIyck II0 OIIpeJie/;IEHHOH CTPOKe BHJeocuUrHasa' Ha cTpaHuiie 140

e "3aIycK II0 BceM CHHXPOUMITyJbcaM" Ha cTpaHuiie 141
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9 3anycku

e "3amyck 1o ompeeJieHHOMY IIOJIYKaapy BUOeOCUTHaJIa"' Ha cTpaHuile 142
e "3aImyck II0 BceM IIOJIYKQJIpaM BHJIeOCUTHaJa" Ha cTpaHule 143

e "3amyck 110 HEYeTHHhIM HJIU YeTHBIM HoJaM"' Ha cTpaHuiie 144

3anyck no onpeaeneHHoi CTpoKe BUAEOCUrHaNa

g peajiM3aliii BUIE03AIyCKA HEOOXOIMMO, YTOOBI aMILIUTY/Ia
CHHXPOUMITYJIbCA IIpeBBINMaJa 1/2 eJleHUuA CETKU C JIIOObIM aHAJOTOBBIM
KaHaJIOM B KayecTBe MCTOYHHUKA 3aIyCcKa. Y POBEHBb 3allyCKa He M3MEHSIETCA
npu BpameHuu pydku Trigger Level, mockosbKy OH ycTaHaBIMBaeTCs
aBTOMATUYECKH Ha BEPIIUHBI CUHXPOUMITYJIbCOB.

OmHUM OPHUMEPOM 3aIlyCcKa II0 OIpeJeJIeHHON CTPOKEe BHUIEOCUTHAJIA
sABJIIeTCsI HaOJIIOJIeHNEe TECTOBBIX CHUTHAJIOB BEPTHUKAJIBLHBIX HHTEPBAJIOB
(VITS), koTopble OOBIYHO HAXOOATCA B CTpPoKe 18. JI[pyruM IpHMepoOM
SABJIAIOTCA 3aMKHYTbIe THTPbI, KOTOPbIe OOBIYHO HAXOIATCA B CTpoke 21.

1 Hasxwmwure kaaBumry [Trigger].

2 B menmo Trigger HaxkMuTe PYHKIHMOHAJIbHYIO KJaBuily Trigger, 3aTeM
BpaiaiiTe py4dky Entry, yro6n! Boi6parh BapuauT Video..

3 Hasxkmure (pyHKITMOHAJBHYIO KJapuiry Settings, 3aTeM (PyHKIIMOHAJIbLHYIO
kjaasuiry Standard, 4ToObI BBIOPATH HMOAXOMAIIUI TeJTeBU3HMOHHbBIA
cragmapt (NTSC B maHHOM ITpuMepe).

4 HaxmuTre QPyHKIHOHAJIbHYIO K/aapuiny Mode u BpIGepuTe IIOJIyKagp
CTPOKH, II0 KOTOPOHM Bbl XOTHTE 3aIlyCKaTh ocuusiiorpad. Bel Mokere
BbiOpaThk Line:Field1,, Line:Field2usiu Line:Alternate..

5 HaxMure (pyHKIIMOHAJLHYIO Kjaapuiry Line # um BbiOepuTe HOMEDP CTPOKH,
KOTOPYIO BBl XOTHUTE 00CJIETOBATb.

MoouepenHblii 3anyck

Ecnu Bbi6paH BapuaHT Line:Alternate , o ocumnnorpad 6yaet noodepeaHo 3anyckartbca no
Bbl6paHHOMY HOoMepy cTpoku B nonykaape Field 1 u B nonykaape Field 2. 3to asnaetca
6bicTpbiM ciocob6om cpaBHeHUA TecToBbIX curHanos (VITS) nonykaapos Field 1w Field 2 unu
NpoBepKW NPaBMNbHOCTU BCTaBKM NOMOBUHbI CTPOKU B KOHLe nonykaapa Field 1.
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3anyckn 9

an na elaeac
HL,

Puc. 15 Mpumep: 3anyck no ctpoke 136

3anycx no sceM CMHXpoumMmnynbcam

JIJ1s1 OBICTPOro HAXOMKIEHUS MAaKCHMAJIbHBIX YPOBHEH BHUIEOCHUTHAJIA MOKHO
3aIlyCKaTh OCIHIJIIOrpPad II0 BCeM CHHXPOMMIIyJIbcaM. Korga BbIOpaH
pesxkum 3amycka All Lines, ocriutorpad sarryckaercs IO BCEM CTPOYHBIM
CHHXPOHMIILYJIbCAM.

1 Hasxwmwure kaaBumry [Trigger].

2 B menrmo Trigger HammuTe (PyHKIIMOHAJLHYIO KjaaBuiry Trigger, saTeMm
BpaiaiiTe py4dky Entry, uroons! BriOpaTh BapuanT Video..

3 Haxmure PyHKIMOHAJBbHYIO KJIaBuIlry Settings, 3aTeM (pyHKIIHOHAJILHYIO
kJ1auinry Standard, yToObl BRIOPATh HOAXOMAIIUN Te/€BU3HOHHbBIN
CTaHJAPT.

4 Haxuure QyHKIHOHAIbHYI0 Kjaapuiry Mode u BriGepure Bapuant All
Lines..
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9 3anycku

Kanant
oc 10.0:1
oc 10.0:1

Puc. 16 3anyck no Bcem ctpokam (All Lines)

3anyck no onpeaeneHHoMy nonykaapy BuaeocUrHana

11 00c/IeqOBaHUS KOMIIOHEHTOB BHIEOCHIHAJIA MOKHO ITPOHU3BOSUTH
samyck ocumiorpada an6o mo mosaykanpy Field 1, smu6o mo mosykampy
Field 2 (@ craHOapTOB C 4epecCTPOYHOU pasBepTKoi). Korma BeIOpan
ompeeeHHbIN ITOIYKAAp, OCIUIIOTpad 3aIlyCKaeTcsd M0 MOJIOKHUTETbHOMY
QPOHTY MEPBOro MUI006PA3ZHOTO MMIIY/IHCA B HHTEpPBajIe KaJpOBOH
(BepTHUKAJIBHOM) CHHXPOHHU3AIMN B OIpeaesileHHOM IoJykaape (1 wmiau 2).

1 Hasxwmwure kaaBumry [Trigger].

2 B menrmo Trigger HammuTe (PYHKIIMOHAJLHYIO KjaaBuiry Trigger, saTeMm
BpamaiiTe py4dky Entry, uroon! BoiOpaTh BapuauT Video..

3 Haxmure pyHKIMOHAJIBbHYIO KJIaBuilry Settings, 3aTeM (pyHKIIHIOHAJILHYIO
kJ1auinry Standard, yToObl BHIOPATh HOAXOMAIIUN Te/€BU3HOHHbBIN
CTaHJAPT.

4 Haxuure pyHKIHOHaIbHYI0 Kaasuiily Mode u Bpi6epure BapuanT Field1
win Field2..
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vid 1 Nanel

Agilent

i CAopABHHEIX
Hapmen Hbl i

Kanant
oc 10.0:1
oc 10.0:1

Peskiim
Manel

Puc. 17 3anyck no nonykaapy 1 (Field1)

3any6|< no scemM nonykappam eupeocurHana

JIj1s1 ObICTPOro HAOIIOMEHHUS MEePEeXOmg0B MEKIY IIOAyKaIpaMu HJIN /LI
BBIABJIEHUS aMILIATYIHBIX PA3/TUIUN MEKITY MHOJIYKaJIPAMH MOKHO
OIPUMEHSTh PeKUM 3allycka mo BceMm noJaykanapam (All Fields).

1 Hasxwmwure kaaBumry [Trigger].

2 B menmo Trigger HammuTe (PYHKIIMOHAJLHYIO KjaaBuiry Trigger, saTeMm
BpaiaiiTe py4dky Entry, uroons! BriOpaTh BapuauT Video..

3 Haxmure pyHKIMOHAJIBbHYIO KJIaBuIlry Settings, 3aTeM (pyHKIIMOHAJILHYIO
kJs1auinry Standard, yToObl BRIOPATh HOAXOMAIIUN Te/I€BU3HOHHBIN
CTaHJAPT.

4 Haxuure QyHKIHOHAIbHYyI0 KjaaBuiry Mode u BriGepure Bapuant All
Fields..
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vid 1 Boe nnA

Agllent

Kanant
10.0:1
10.0:1

VII i
AT it M

Puc. 18 3anyck no Bcem nonykaapam (All Fields)

3anycx Nno HEYEeTHbIM UJIN YEeTHbIM NOoNAM

JIJ1s1 IPOBEPKH Orubarolneil BUAEOCUTHAJIOB HMJIN /IS H3MePEeHHs
MaKCHUMaJIbHBIX HUCKaKEeHUH (JIUCTOPCHUH) MOIKHO 3aITyCKATh OCIUJIIOTpad
IO HeYeTHBIM HWJIM YeTHbIM IojsaM. Korma BpiOpaH BapuanT Field 1,
ocuu/torpad samyckaeTcs IO IBeTHBIM moJisaM 1 miau 3. Korga BpIOpan
BapuaHT Field 2, ocrmyiorpad 3samyckaeTcsa IO IIBETHBIM MHOJIAM 2 WA 4.

1 Hasxwmwure kaaBumry [Trigger].

2 B menrmo Trigger HammuTe (PyHKIIMOHAJLHYIO KjaaBuiry Trigger, saTeMm
BpaiaiiTe py4dky Entry, uroons! BriOpaTh BapuauT Video..

3 Haxmure PyHKIMOHAJIBbHYIO KJIaBuilry Settings, 3aTeM (pyHKIIHIOHAJILHYIO
kJ1aunry Standard, yToObl BHIOPATh HOAXOMAIIUN Te/€BU3HOHHbBIN
CTaHJAPT.

4 Haxuure pyHKIHOHa bHYI0 Kaasuily Mode u Bpi6epure BapuanT Fieldl
win Field2..

Cucrema 3alTycKa HINET IT0J0KEeHHEe Hadajia KaJPOBON CHHXPOHU3AIUM I
onpejesaeHusa 1moJa. OQHAKO 3TO oIIpeje/ieHHe I10J1A He yYUThbIBaeT dazy
omopHo# mogHecyuleil. Korga Bpiopan BapuaHT Field 1, cucrema 3samycka
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3anyckn 9

OyJeT HaXOOUTh JI00Oe MoJie, Ifle KaapoBas CHUHXPOHHU3AIUA HAYMHAETCS
Ha cTpoke 4. B ciaydae Bupmeocursasia B craggapte NTSC ocruiorpad
Oy[eT 3allyCKaTbCsl IIOOYEPEqHO II0 IIBETHOMY IO/ 1 U I[BETHOMY IO/ 3
(cM. clIeayoNHi PUCYHOK). OTy HACTPOUKY MOKHO HCIIOJIb30BATDH JIA
U3MepeHHs OrubGaroledl OIOPHOro ITaKeTa.

Nanel

Agilent

Pesiim
Manel

Puc. 19 3anyck no usetHomy nonto 1 nooyepeaHo ¢ LBETHbIM Nornem 3

Eciu HysxeHn Gojiee OAPOOHBIN aHAJIN3, TO MOKHO BHIOPATH [jId 3aIyCKa
TOJILKO OJTHO IIBETHOE IoJie. BhI MoKeTe ciesiaTh 3TO C ITOMOIILIO
dyuknuoHaapHou Kjaapuiiiu Field Holdoff B menio Video Trigger. Hammure
dyuknuoHaapHyto kjaBunry Field Holdoff 1 ¢ momompio pyuku Entry
peryJiupyiTe BBIIEPKKY C HPUPAIEHUAMH B MOJIOBHHY IIOJId, IIOKA
ocrmyorpad He CTaHET 3aIyCKaThbCSI TOJBKO IO OJHOHW pase CHUTHAJIA
I[BETOBOTO ITaKeTa.

BrIcTphIil CIT0OCO6 CHHXPOHHU3HUPOBATHCA II0 IPYrod (pase COCTOUT B TOM,
4YTO0bI OTCOEIUHUTHb CUTHAJ Ha KOPOTKOE BpeMsA U CHOBAa IPUCOETUHUTH
ero. IloBTopsaiTe 3Ty IpoIleaypy, IIOKa Ha dKpaHe He IOIBUTCI
HaJIexkaiaa ¢asa.
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IIpu peryupoBKe BBIJIEPKKHA C MOMOIIBbI0O PYHKITMOHAJIBHON KJIABUIIIN
Field Holdoff 1 pyuku Entry cooTrBeTcTByIolliee BpeMs BbITEePKKHU
uHIuupyercsa B MeHo Trigger Mode and Coupling.

Ta6nuua 4 Bpema Bbiaep>xku AnA NonosuHbl nonA

Cranpapr Bpema
NTSC 8.35 mc
PAL 10 mc
PAL-M 10 mc
SECAM 10 mc

a00.0L/ vid MNenel

Agilent

Haopman sHbl i

Kanansl
10.0:1
10.0:1

Pesiin
Manel

Puc. 20 MpumeHenue Bbiaepxku (Field Holdoff) ana cuHxpoHnaauum no upetHomy
nonto 1 unu 3 (pexxum Field 1)
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Curnansl ¢
BbICOKUM
YPOBHEM LIyMa

o
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o

Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTB0 nonb3oBarens

Pe>xxum 3anycka/cBA3b

Bbi6op pexxuma 3anycka: "Asto" unu "HopmanbHbin" 148
Bbi6op cBaau Tpurrepos 150

BknioueHue u BbiknoyeHne nogasneHua wyma npu sanycke 151
BkntoueHue u Bbiknioyenne BY-sarpaxaenua 152

Hactpoiika 3agepxku sanycka 152

Bxosa BHeLIHero uctoyHuka sanycka 153

Hoctyn K mMeHI0 "PeknM 3alrycka U CBSA3b"

e Hammure kHOnKy [Mode/Coupling] (Pexxum/cBa3b), HaxomdAIiyocs B
cexknuu "Tpurrep" Ha JUIEBON MaHEeJIH.

Maa. wyns 3 . ' BHewHMiA

~-

Ec/n ypoBeHb IIyMa H3MepPsSeMOro CHIHaJjIa BBICOK, TO OCHULIOrpad
MOKHO HACTPOUTL Ha IOAaBJeHHEe IIIyMa B KaHaJjle 3aIlycKa U Ha
oTobOpaxkaeMoi ociumiorpamme. CHayasa HeoOXOIMMO CTAO0U/IN3UPOBATH
n300paskeHne CUTHAJIA IIyTeM yOaJeHus IIyMa M3 KaHa/la 3allycka. 3aTeM
cJIeyeT COKPATHTh YPOBEHb IIIYMOB Ha OTOOpakaeMOM CHUT'HAJIE.

1 Ilogk/ar0YATe MCTOYHHUK CHUTHAJIA K OCHU/LIOrpady M IIOJy4HUTe
cTabUIbHOE H300pasKeHIe.

2 YpanuTe IIyM W3 KaHAJIa 3aIlyCcKa IIyTeM BKJIIOUYEHUS (PUIbBTPa BBICOKUX
gacToT ("Br/ardeHne U BbIKJIIOUYeHHe BYU-zarpaxaeHud"' Ha
crpaHuiie 152), ¢duabTpa HU3KHX YacToT ("BbIOOp CBA3H TpUITEpOB" Ha
crpanuiie 150). Cm. Takke pasfesa "Br/rodyeHUe M BBIKJIIOYEHUE
HoJaBJeHuA II[ymMa IIPU 3allycke" Ha cTpaHuie 151.
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10 Pexxum 3anycka/cBa3b

3 C meapio cOKpallleHHsA YPOBH:A IIIyMOB Ha OTOOpaskaeMOM CHIHAJIe
ob6patuTech K pasfesry "Pexmm c6opa JaHHBIX "YcpemHeHne" Ha
cTpanuiie 168.

Bbi6op pexxuma 3anycka: "Asro" unu "HopmanbHbiin"

3anyck, a Takxe
npeanyckoBOi 1

148

nocTnycKoBO#
6ychepbi

Korga ocum/uiorpad BE/IIOYEH, PEKUM 3aIlyCKa OIpeesseT
OC/IEN0BATE/ILHOCTh AeMCTBUHA HPH OTCYTCTBHHU IIyCKOBBIX CHUI'HAJIOB.

B pesxxume ABT0 (KOTOPBIM YCTAHOBJIEH II0 YMOJIYAHUIO), €CJAU OTCYTCTBYIOT
3aJlaHHbIE€ YCJIOBUA 3aITyCKa, 3aIlyCK BBIMOJIHAETCA HPUHYIUTEIbHO, IIOC/e
Yero OCyIeCTBJdeTcs cOOp JaHHBIX U CBeIeHHA 00 aKTUBHOCTU CUTHAJIA

BBIBOJATCA Ha 9KpaH ocIuIiorpada.

B pexume HopmanbHblii 3aIycKk ¥ cOOP JAHHBIX OCYIIECTBJIAETCA TOJBKO
IPU BBIMIOJHEHUU 33aJaHHBIX YCJIOBHI.

YTo6bI BHIOPATH PEKUM 3aIlyCKa, BHIMOJHUTE CJeTyIoliie qeHCTBUI.
1 Hasxwmwure kuHonky [Mode/Coupling] (Pexxum/cBasb).

2 HasxmuTe IpOorpaMMHYyI0 KHOIKY Pexum B meHmo "PexuM salrycka u
CcBA3b", a 3aTeM BbIOepuTe BapuauHT ABT0 miu HopmanbHbii.

CMm. caenywomue onucanud "Korjga HUCIoJb30BaATh PEXUM 3aIIyCKa
"ABTOo" Ha crpaHune 149 m "Korga HCIIO/b30BAaTh PEKUM 3aIIyCKa

"HopmasibHBIH"" Ha cTpanune 149.

/1 mepek/rodeHud MexOy pesxuMamu samycka ("ABTo" m "HopmasbHBbI")
MOKHO Takike HacTpouTh KHOIKY [Quick Action] (Bbictpoe pgeiicteue). Cwm.
"Hacrtpoiika kHonku [Quick Action] (BwicTpoe pmeiicTBue)" Ha

cTpaHuiie 273.

Cpasy mocJsie BKJIWUYEHHS ochusiorpada (mpu HaxkaTuu KHOIKH [Run]
(Myck) mu [Single] (OmHOKpaTHbIHA 3aNycK) H/IM M3MEeHEHHU YCJIOBHUI 3aITyCKa)
B IIEPBYIO OYepe/b 3all0JHAETCA IPENIIyCKOBBIH Oydep mamsaTu. 3arem,
ocJ/Ie 3aIloJHEHHs IIPEeIyCKOBOro Oydepa, ocruiorpacd HadYHET IIOHUCK
TpUIrTEpa, U BbIOOPOUYHBbIE JaHHbIE IIPOMOJIKAT IlepeaaBaThbCA depes
npenmnyckopoii 6ygep B pexnume FIFO ("mepBbIH Ha BXomde — IEepPBbIA Ha
BbIXOJIE").

Korma Tpurrep OymeT HaliieH, B IPeANyCKOBOM Oydepe OYAyT 3alrCaHbI
COOBITHS, IMPOU3OLIEIIINE HEIIOCPEICTBEHHO IIepe]] 3aIlyCKOM. 3aTeM
HAYHEeT 3aII0JHITHCA IOCTIIyCKOBOH Oydpep M Ha SKpaHe IMOIBATCA JaHHbIE
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Pe>xkum 3anycka/cBasp 10

namMaTu ocuu/iorpada. Eciiu c60p JaHHBIX ObLJI 3aIyIeH € IIOMOIIBIO
kHonku [Run/Stop] (Myck/Cron), To mporecc mopropurca. Eciiun c60p TaHHBIX
ObL/I 3allyllleH ¢ moMolnbio KHomku [Single] (OgHokpatHbIl 3anyck), To oH
OpPEeKPaTUThCA (M BbI CMOKETE YBEJUYUTh U HPOKPYTUTh H300paKeHIe
CUTHAaJIa).

~

B pexumax samycka "ABTo" m "HopMaJIbHBIA" TpHUITEP MOKET OBITh
MPOIIYIEeH, €Cl COOBITHE IIPOU3OII0O BO BPEMS 3aIIOJTHEHHS
npeaiyckoBoro oydepa. Takoe BO3MOMKHO, HAIIPHMEDP, KOIHa C IIOMOIILIO
PYYKH MaciiTad0a pasBepTKH YCTAHOBJIEHA HH3Kasd HACTPOMKA
BpeMeHU/geienud, Takaa kak 500 mc/medt.

Nupukatop HMHOuMKATOD 3aIlycKa B IIPABOM BEPXHEM YIJIy 5KpPaHaA YKa3bIBAET, BHIMOJTHEH
3anycka JId 3aIycK.

B pexume 3amycka ABT0 MHIHMKATOP MOKET UMETh CJIeMYyIOIIUH BHUL.

e AB10? (MHraer) — ycJIOBHE 3aIlyCKa He OOHapys:keHO (IOC/Ie 3aIl0THEHHS
IpeaiyckoBoro 0ydepa). B 9ToM ciiyyae MPOHUCXOOUT IPUHYIUTEIbHBIH
3aIlyCK W HaYMHAeTcsa cOOp JaHHBIX.

¢ ABT0 (He MHUTaeT) — YCJOBUE 3aIlyCKa OOHaApY:KeHO (WJIH IIPEJIyCKOBOU
Oydep 3amosiHIETCS).

B pexknme 3amycka HopmanbHbli MHOUKATOP MOMKET MUMETh CJIeIYIOLIUI BH]I.

e 3anyw.? (Muraer) — ycJoBHe 3allycka He oOHapy:eHo (Iocje
3aIIOJIHEHUs IIPeAIrycKkoBoro Oydepa). B aToM ciyuae c60p HaHHBIX He
BBITIOJTHSIETCA.

e 3anyw,. (He MHUTaeT) — yCJAOBHE 3allyCcKa OOHapyKeHO (MU IPEe/IILyCKOBOM
Oydep samo/iHsIeTCs).

Korga ocumutorpad He padoTaeT, HHOUKATOP 3allyCKa uMmeer By — Cron.

Korpa Pexum samycka ABTO peKOMEHIYeTCA HCIIOJIb30BATh B CJIEAYIOIIUAX CIIydadX.
ucnonb3oBaTb
peXxum 3anycka
“ABTO"

d I[J'IH IIPOBEPKHU CHUIHAJIOB ITIOCTOAHHOI'O TOKA HJIN CHUT'HAJIOB C
HEU3BECTHbBIMU YPOBHIAMHN HJIU aKTHBHOCTBIO.

e Ecam yciioBus 3aIlycka CKJIaJbIBAIOTCA TOCTATOYHO YaCTO, U ITOITOMY
NPUHYIATEIbHBINA 3aIlyCK He TpedyeTcH.

Korga Pexum samycka HopmanbHblif peKoMeHIyeTCs HCIOJb30BATh B CJI€AYIOIIUX
MCnoNb30BaTb  CjIyYasx.
peXxum 3anycka

; ., ¢ Ecuu TpelGyercsa coOpaTh JaHHbIE TOJILKO O KOHKDETHBIX COOBITHIX,
HopmanbHblit

3aJaHHBIX C IIOMOIIbI0 HACTPOEK 3aIlyCKa.
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10 Pexxum 3anycka/cBa3b

Cm. Takxe

3aIyCcK OCYIIEeCTB/AAETCA Ha OCHOBE PEIKUX CHUTHAJIOB, HUCXOMAIIUAX OT
nocjegoBaTe/ibHON muHBI (Hanpumep, 12C, SPI, CAN, LIN u T.1.), uin
Ha OCHOBE CHUTHAJIOB, ITOCTYIAIOIINX cepusiMu. PeRkuM 3alrycka
HopmanbHblil 103BOJIsIET CTAOU/IN3UPOBATh OTOOPaKEHHE CUTHAJIOB,
MOCKOJIBKY MPEeIOTBpalllaeT aBTOMATHYECKHH 3allyCK ocIuIiorpada.

3aIycKk OJUHOYHOTO IHMKJIa cOopa MaHHBIX ¢ IMOMOIIbI0 KHomKu [Single]
(OpHoKkpaTHbIi 3anycK).

YacTo IpU BBIMOJHEHHUHU OJUHOYHOTO ITHUKJIA cOOpa JAaHHBIX IIPUXOIUTCA
3aIlyCKaTh HEKOTOPbIE MEeHCTBUA Ha TECTHPYEMOM YCTPOMCTBE.
EcTecTBeHHO, IPU 3TOM OYEHDb HEKEJIATETHHO, YTOObI IIPOMCXOIUI
npekIeBPEMEHHBIN aBTO3aIlyCKk ocrusiiorpada. [losToMmy, mpexae dem
3aIlyCTUTh JTEeHCTBHE B IIEIH, ITOJOKINTE, IIOKA 3aMHUTaeT UHIUKATOPD
sammycka 3anyw.? (3To CBHUOETEJIbCTBYET O TOM, UTO IIPEANYyCKOBOH Oydep
3aI10/THEH).

"TIpuHyauTEe/IbHBIN 3amycKk" Ha cTpaHune 127
"HacTpoiika 3aJep:KKH 3aIrycka' Ha cTpaHuiie 152

"PasmeliieHrne TOYKU OTcUYeTa BpeMeHHU (cJieBa, IO IeHTPY, clipaBa)' Ha
crpanuiie 59

Bbi6op cBAa3u Tpurrepos

150

Hasxmure kHonky [Mode/Coupling] (Pexxum/cBasb).

HasxmuTe mporpaMMHy0 KHOIKY CBA3b B MeHIo "PexuM 3aIrycka u
CBA3B", 4 3aTeM C IOMOIILI0 PYYKH BBOAA BBIOEPHUTE OMUH U3
CcJIeQyIOIIX BapUAHTOB.

Mocr.ToK — IIPHU HCIIOJIb3OBAHHUHN TaKO! CBA3U CUTHAJIBI IIOCTOSHHOIO H
IIepeMeHHOI'0 TOKa MOTIYT IIOCTYIIaThb B KaHaJI 3allyCKa.

Mepem.ToK — IpH HCIIO/IL30BAHHK TAKOHM CBSA3H B KaHaJle 3aIlyCKa
pasmeraercsa (puabTp BepxXHHX vacToT Ha 10 I't, KOTOpPBIH yOupaeT
CMellleHHe ITOCTOSHHOHM COCTaBJIAIOINEH HANpSKeHUS M3 CHI'HAJIa
3aITyCKa.

Bo Bcex mMofiesifAX Ha BXOJle BHEITHEro TPUITEpa pasMmeliaeTcs (puiabTp
BbICOKUX dacToT Ha 50 I'm.
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Bkniouyenuve u

Pe>xkum 3anycka/cBasp 10

HcrnoJib3yiiTe CBA3H IO IIEPEMEHHOMY TOKY OJjId IIOJIyYeHHUs
CTa0MJILHOIO 3aIlycKa I10 Iepenajgy HAIPSKeHUsd, eCc/IM B CHUTHAJIe
HaO/I01aeTCcA OO0JIbIIOEe CMeIleHHe MOCTOIHHOH COCTABJISIONIEH.

HY-3arpakpeHue (HU3KOUACTOTHOE) — IIPU HUCHOJIH30BAHUU TaKOH CBI3U
oC/1eI0BATebHO C CUTHAJIOM 3aIllyCKa yCTaHaBJMBAeTCI (PUIbTP
BepxXHUX yacToT Ha 50 kIl ¢ rpaHMYHON TOYKOH 3 1b.

0dB |

3 dB down point

DC 50 kHz

HuskodacToTHOE 3arpaikgeHre YCTpaHAET U3 CUTHAJIA 3aIlycKa
HeKeJIaTe/IbHbIe HU3KOYaCTOTHbBIE COCTABJIAOIINE (HAIIPUMED,
YacCTOTBI JINHUM ITUTAHUS), KOTOPbIE MOTYT CO30AaTh IIOMEXH
HaJIJIeKAIEMY 3aILyCKY.

HcnonapsyiiTe cBa3b o HY-sarpaxkpeHuio i1 mosiydeHUsA CTaOUIBHOIO
3alycKa MO Ilepenaay HaIpsKeHHUsd, €CJd B CUrHajie HaOJI0HAI0TCA
HU3KOYaCTOTHbIE IIOMEXU.

TB — Takasa cBa3b, KaK IIPaBUJIO, HEAKTUBHA, OJHAKO OHA BHIOHpaeTCd
aBTOMAaTHYECKH, €CJIM B MEHI0 "3allycK"' BKJIIOUEH 3aIlyCK II0
TeJIECUTHAJTY.

Ob6paTuTe BHUMAaHHE Ha TO, YTO CBI3b TPUITEPOB HE 3aBUCHUT OT CBA3H
kaHaJ/10B (cM. "YKasaHUWe CBA3W KaHAJIOB" Ha cTpaHHIE 66).

BblKnH4YyeHue noaasJsieHMA WymMa npu 3anycke

Oyukrusa "Ilox. uryma" qo0aB/isfeT GOHMOJHUTEILHBIH T'MCTEPE3HUC B CXEMY
3allycKa. YBeJUYHuBasd I10JIOCY T'HMCTepPe3nca, MOKHO CHU3UTh BEPOSATHOCTD
BO3HUKHOBEHHS IITyMOB NpHU 3amycke. OHAKO MPU 9TOM TaKikKe
YMEHBIIAETCS YyBCTBUTE/ILHOCTh TPUITEPOB, YTO TPeOyeT HECKOJbKO 0oJjiee
MOIIHOTO CUTHAJIa /I 3allycKa ocIuiorpada.
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10 Pexxum 3anycka/cBa3b

1 Haxmwure xkHouky [Mode/Coupling] (Pexxum/cBasb).

2 BEJIIOYEHHE U BBIKJIIOYEHUE 3TOH (DYHKIIUH OCYIECTBJIIETCI C IOMOIIBIO
nporpaMMuo# KHomnku fMog. wyma B MeHio "PeuM 3aIlycka M CBSA3b".

Bkniouenue u Bbiknrouenune BY-3arpaxxpenua

IIpu ucnonpzoBanuu BY-zarpasxkgeHus B KaHaJjle 3allyCKa yCTaHABJIUBAETCS
duapTp HU3KkUX yactoT Ha 50 K[ Mg ycTpaHEeHHs BBICOKOUYACTOTHBIX
COCTaBJIAIONINX W3 CHTHAJIA 3aIlyCKa.

0dB :
ﬁ
-3dB Pass |
Band |

DC 50 kHz

BY-3arpaskaeHre MOAXOMUT /I YCTPAHEHHUS M3 KaHaJia 3aIrycKa
BBICOKOYACTOTHBIX IOMEX, HAIIPUMep OT PaJUOCTAHIINH, BElIAIINX B
muanaszoHax AM mam FM, mjiam oT BBICOKOCKOPOCTHBIX CHCTEMHBIX
TaKTOBBIX CHUTHAJIOB.

1 Haxmwure xkHouky [Mode/Coupling] (Pexxum/cBasb).

2 BEJIIOYEeHHE U BBIKJIIOYEHUE 3TOH (DYHKIIUH OCYIIECTBJISIETCI C IOMOIILIO
nporpaMMHOH KHoOIKH BY-3arpaxa. B MeHI0 "PenM 3amycka U CBA3L'".

Hacrpoiika 3apepXku 3anycka

3a/epsKKa 3aIlyCKa HCIOJIb3yeTcd JJI YCTAHOBKH BPEMEHHU, B TeUeHHE
KOTOPOTO OCHUJIJIOTpadd KIEeT Iepes IIEPEX0J oM K CJeayIoleMy ITUK/Iy B
cxeMe 3alTyCKa.
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Pe>xkum 3anycka/cBasp 10

Hcmonb3yiTe 3aJiepiEKy /1A 3alycka ocrusiorpada Io mepHuoguYuYecKuM
CUTHAJIaM, €CJIU MEKIY IepHOoJaMU UMeeTcsI HECKOJbKO (PPOHTOB (HWJIH
UHBIX cOOBbITUH). C MOMOIIBIO 3aePKKN TAKKE MOKHO HACTPOUTH 3AIyCK
o mepBoMy (DPOHTY CEPUH, €CJIN U3BECTHO MHHUMAJIbLHOE BpeMs MEKIY
CepusIMU.

Hamnpumep, 94T00bI JOOUTHCS CTAOHUJILHOIO 3aIlyCKa II0 IIaKeTy
MEePUOAUYECKUX HMILYJ/IbCOB, IIOKA3aHHOI'O AaJjiee, YCTAHOBUTE BpeMs
s3amep:xkkn >200 He, HO <600 HC.

Holdoff Oscilloscope triggers here
| 1y

L L L L
| 200 ns 600 ns

Yro06bl HACTPOUTD 3aJEPIKKY 3aIyCKa, BBIIOJHUTE CJAEAYIOIN[HAe TeHCTBU.
1 Hasxwmwure xHonky [Mode/Coupling] (Pexxum/cBasb).

2 HaxkmuTe MporpaMMHYI0 KHONKY 3agepxkka B MeHr0 "Pexum 3amycka u
CBSI3B", @ 3aTeM C IIOMOINBI0 PYUYKH BBOJIA YCTAHOBUTE IOIXOJIAIINEe
BpeMs 3aePKKH.

Pexkomenpaumu IIpaBu/IbHO 3aJaHHOE BPeMs 3a[€PKKH OOBIYHO HECKOJIbKO MEHbIIE, YeM
no NPMMEHEHU  OJMH MEePHOJ[ CUTHAJIA. YUUThIBAHUTE 3Ty PEKOMEHIAIUIO IIPU OIpeaedeHun
3afiep>KKUM  YHUKAJIbHOH TOYKH 3aITyCKa JIJId IMePHOJUIECKOr0 CUTHAJIA.

3anycka .
HNzmeHeHnue HAaCTPOEK BPEMEHHOH Pa3BE€PTKH HE BJIUIACT Ha BpEeMd

3aI€PKKHN 3aIlyCKa.

Texnosorua Agilent MegaZoom m03BOJISET yBEJIUYHUBATh U INPOKPYYHBATH
MaHHble /IS MOHUCKA IIOBTOPSIONIUXCA CeTMEHTOB cur"aJsa. s aToro
JOCTaTOYHO HaskaTh KHOIKY [Stop] (Cron). IIpoBemuTe msMepeHUsA C
MOMOIIBI0O KYPCOPOB, a 3aTeM HACTPOUTE 3aIePKKY.

BXO,EI, BHELUHEero UCToO4YHUKa 3anycka

Bxop BHENIHEro TpUITepa MOMKHO HCIIOJb30BATh KaK WCTOYHUK JIJIA
HECKOJIbKUX THUIIOB 3alrycka. Bxon BNC BHemrHero Tpurrepa, 0003HaYeHHBIH
kak EXTTRIG IN, HaxoguTcsa Ha 3agHell MaHeJ d HPHOOpA.
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10 Pexxum 3anycka/cBa3b

154

A Hpe.qenbuoe HanpAa>XeHue Ha BXoae BHELUHero Tpurrepa ocuunnorpatba

CAT I: 300 cpeanekBaapatuueckux B, 400 Vpk; anHamuyeckan neperpyska no
HanpaxeHuio 1,6 kVpk

1 MOm Ha Bxoze: AnA yCTOWYMBbIX CUHYCOMAANbHbIX CUTHANoOB CHU3bTE HOMMUHArbHbIE
3Havenma npu 20 ab/nekaaa ebiwe 57 k' 40 MUHUManNbHOro ypoBHa 5 Vpk

C npo6Hukom N2863A 10:1 — CAT I: 600 B, CAT II: 300 B (nocr. ToK + nuk nep. Toka)
C npo6Hukom 10073C unu 10074C 10:1 — CAT 1: 500 Vpk, CAT Il: 400 Vpk

BxomgHoli mMIIeTaHC BHEINIHEro Tpurrepa cocrasiageT 1 M OMm. 9to
MO3BOJIIET HCIIONIb30BATh /I U3MEPEHUI O0Iero HasHauYeHHUs ITaCCHBHbBIE
npoOHuKN. BoJsiee BbICOKMH MMIIEJAHC MUHHUMH3HUPYET 3QP@EKT HAIPY3KH
ocrmiorpada Ha TECTUPYeMOe YCTPOUCTRO.

Hactpoiika equunn gia EXT TRIG IN u koadduipmeHTa 3aTyXaHUA
HIpOOHHUKA:

1 Haxmwure xkHonky [Mode/Coupling] (Pexxum/cBA3b), HaxoosAmIyocs B
cekruu "Tpurrep" Ha JHUIEBOU IIaHEJIU.

b Maa. wyma BY-aarpaska Janep B HeWwHKA
MacT. 1ok

2 HaxMuTe mporpaMMHYyI0 KHOOKY BHewHunid B MeHI0 "PeskmM samycka u
CBA3b".

Wenio "BHewHui Tpurrep” 1000 1

4 EauHiLp MpoBHMK
BonbTsl oo

3 Hasxkmure mporpaMMHy0 KHOUKY EpMHmubl B MeHro "BHernmHuin
TpUrrep"mid BbIOOPA €IMHMIL:

BonbTbl — 111 MPOGHUKA HAIMPIMKEHUS.

Amnepbl — IJ11 TOKOBOrO HPOOHHKA.
B BRIOpaHHBIX eQUHHIIAX OYIYT OTOOpaskaThCsI Pe3ysabTaThl M3MEpPEeHHH,
YyBCTBUTEJbHOCTh KaHaJIa U YPOBEHDb 3aIIyCKA.

4 Hasxxmure nporpaMMHy0 KHONKY [po6HMK m moBepHHUTEe PYyYKY BBOMA,
YTOOBbI YKa3aTh KO3((PUIMEHT 3aTyXaHus IMPOOHUKA.
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Pe>xkum 3anycka/cBasp 10

KoaddbunuenT 3aryxanusa MoxkHO 3aaTh B Auamnaszone ot 0,1:1 go 1000:1
C IIocJjieqoBaTe/ IbHOCTbIO 1-2-5.

IIpaBUJILHOCTh MU3MEPEHHH 3aBUCHUT OT HaJJle:xKalllell HACTPOHKH
KoapPHUIMEeHTa 3aTyXaHUs IIPOOHUKA.
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10 Pexum 3anycka/cBasb
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

11
Ynpasnexue c60pom AaHHbIX

Pa6ota, ocTaHOBKa M BbINONHEHWE OAMHOYHOTO LMKNa c6opa AaHHbIX
(ynpaBnenue pabotoii) 157

06ume ceeaeHuA o auckpetmuaaumm 159
Bbi6op pexxuma cbopa AaHHbIX 164
C6op AaHHbIX B CEIMEHTUPOBaHHY namatb 172

B 5Toii ryiaBe roBOpHTCA O CIIocO0ax cOopa MAHHBIX U YIIPABJICHHU
ocuJIIorpadgom.

Pa6ora, octaHoBKa M BbiNoNIHEHME OAUHOYHOIO LUKNA c6opa AaHHbIX

(ynpaBnenue pabotom)

Ha surieBo#l maHes/im ocnuiiorpada HaxomATCA JIBe KHOIIKH, OTBEYaroIlue

3a 3alyCK M OCTAHOBKY cHcCTeMbl cOopa gaHHBIX: [Run/Stop] (Myck/Cron) u
[Single] (OaHokpaTHbIii 3anyckK).

¢ Korma kxHomka [Run/Stop] (Myck/Cron) cBeTuTCsT 3€JIEHBIM CBETOM,
ocrusiorpad paboTaer, TO €CTb, IIPU COOGJIIOIEHUN YCJIOBUH 3aIlyCKa
BBIITOJIHAECTCSA C60p JaHHBIX.

/1 ocTaHOBKM cOopa MaHHBIX HaxkMmuTe KHomkKy [Run/Stop] (Myck/Cron).

IIpu ocTaHOBKE ITMKJa cOOpa JAHHBIX OTOOPaKaeTCA MOCJIEeTHII
noJiyuyeHHasa (popMa cHUTHaJIA.

* Korma kHomka [Run/Stop] (Myck/Cron) cBeTuTCs KPacHBIM CBETOM, COOD
JaHHBIX OCTaHOBJIEH.

Knonka "Cron" orobpaxkaerca B CTPOKE MEHIO B BepXHeH YacTH JKpPaHa.

YTo6bI HAYATh COOP MaHHBIX, HaskMmuTe KHOMKY [Run/Stop] (Myck/Cron).

Agilent Technologies



11 YnpaBnenue c6opom aaHHbIX

CpaBHeHune
ANUHbI 3aNUCK
AaHHBIX NpU

O HOKPaTHOM
uukne c6opa n Bo
Bpema pabotbl
ocuunnorpadca

158

e JlJ1a OJHOKPATHOTO 3aIlyCKa M OTOOPasKeHUS PesyJsIbTATOB OSUHOUYHOI'O
c6opa OaHHBIX (HE3aBHUCHMO OT TOT'0, padoTaeT OCIU/Iorpad miau
OCTaHOBJIeH) HaskMmuTe KHOIKY [Single] (OaHokpaTHbIi 3anyck).

Kuonka ymnpasienus paooroii [Single] (OgHoKpaTHbIi 3anycK) I103BOJISET
IIPOCMOTPETh OJHOKPATHOE COOBITHA 6e3 IIOC/IeayIollell IepepruCcOBKU
dopmbl curHasia. McmosbsyiiTe pexum [Single] (0gHokpatHbIi 3anyck),
Korma TpedyeTcs MAaKCUMAJIbHBIA 00beM HAMATH JJIA IMPOKPYTKH H
MacIITaOMPOBAHUI.

Ilpu Haxkaruu kHomku [Single] (OmHoKpaTHbIHA 3aNyCK) SKpaH OYHCTUTCS,
VI PeRHMa 3allyCKa OyaeT BPEMEHHO YCTAHOBJIEHO 3HAYEHHE
"HopmaJ/ibHbIA" (4TOOGBI Oocim/Iorpad He 3allyCKaJICid aBTOMATHYECKH),
cxema 3allycKa OyJaeT HOAroTOBJeHa K padore, KHomka [Single]
(OpHokpaTHbIf 3anycK) OyOeT CBETHUTBHCH, M OCHH/LIOrpad OyaeT O:KHAATh
BBIIIOJIHEHUSI YCJIOBHMI 3aIlycKa [Jid BbIBOAA HA dKPaH (POPMBI CHTHAJIA.

IIpu 3amycke ocru/iorpada pesyabTaThl OJUHOYHOrO cOOpa JaHHBIX
BBIBOJATCA HA 9KPaH, U OCIUJIJIOrpad ocTaHaBIuBaeTcsd (KHOIKA
[Run/Stop] (Myck/Cron) cBeTHUTHCSI KpacHBIM cBeToM). HakMuTe KHONKY
[Single](OaHokpaTHbIi 3anyck) elife pa3 JIsi OTOOPAKEHUS CJIIELYIOIIEro
CHUTHAJIA.

Eciin ocrimsitorpad He 3amryckaeTcs, MOKHO HaxaThb KHomky [Force
Trigger] (Mpunyaut. tpurrep) s samycka (KaKoro-au6o JeHCTBHI) U
BBIMOJTHEHUS OJUHOYHOIO IHKJIAa c60pa JaHHBIX.

OTolOpaskeHne pPe3yJ/IbTATOB HECKOJbKHX ITMKJIOB cOOpa TAaHHBIX,
HCIIOJIb30BaHUE ITociaecBedeHUusa. CM. "YCTaHOBKA U OTMeHa
nocjiecBeyeHusa" Ha crpaHuie 115.

MakcumaJjibHasd OJIMHA 3aHUCH JaHHBIX IPH OJUHOYHOM IUKJIE cOopa
JaHHBIX 00JIbIIle, YeM BO BpeMsa padoThl ocru/iorpada (Mau Bo BpeMs ero
OCTAaHOBKH).

e OpHokpatHblii 3anyck — [Ipu OHOKPATHOM IIHKJE cOOpa JaHHBIX OOLIYHO
HCHOJIB3yeTCS MaKCHMaJIbHO BO3MOMKHBIN 00beM HaMATH, — [0 KpalHen
Mepe B [IBa pasa IPEeBbINAIIMHA 00beM IIaMATH, HCIIOJb3yeMbIil IIpU
c6ope MAHHBIX, BBINOJHAEMOM BO BpeMs paboThl ocumuiiorpadga, —
KpOMe TOro, B IaMATH OocI/IIorpada coxpaHsercs He MeHee YeM B [Ba
pasa GoJiblile a0/J0HOB. IIpy HM3KMX HACTPOMKAX BPeMeHH/[e/IeHus
YacToTa JUCKPEeSUTAIMU IIPH OJHOKPATHOM cOOpe JaHHBIX BbIIIE. OTO
00biACHSIETCS yBeJIMYeHHEM 00'beMa TOCTYIIHOM IaMSITH.
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Ynpaeneunue c6opom panubix 11

e Pabora — Bo BpeMsa paGoThl ycTpoicTBa (B OTVIMYKME OT OJHMHOYHOI'O
MUKJgAa c6opa ) HamMaTh AeJUTCd IoIlloJaM. Biarogaps sTOMY CHCTeEMa
c6opa JAHHBIX MOKET II0JIyYaTh OJHY 3aIlCh BO BpeMsa 0O0padOTKH
OpeabIayIel 3alliCH, B Pe3yJ/IbTaTe Yero CyIleCTBEHHO MOBLINIaeTCs
YHUC/I0 POPM CHTHAJIOB, 00pabaThIBAE€MbIX OCIIM/IIOrPadoM 3a OLHY
cekyHay. Bo Bpems pa6oThl ocimorpada o6/arogaps BBICOKOH
CKOpPOCTH OGHOBJIEHUS CHTHaJIa 00ecIieduBaeTcsd OITUMAJIbHOE
oToOpaskeHHne BXOQHOI'O CHTHAJIA.

/1 TIoJIyYeHus JaHHBIX ¢ MaKCHUMAaJIbHO BO3MOKHOU JIJTMHON 3aITUCH
HaxkMmuTe KHONKy [Single] (OmHokpaTHblii 3anyck).

JloImoJTHUTEJIbHBIE CBEJEHUS O HACTPOHKAaX, OKAa3bIBAIOIUX BJAUIHHE Ha
JIJIMHY 3alliCH, CM. B paspgeJse "YIpaBjeHue JIUHOU" Ha cTpaHuiie 240.

06wme cBepeHUA 0 AUCKPETU3aLUM

711 MOHUMAaHUA IIPUHIUIIOB TUCKPETHU3aIluH OCIHJIIOrpada U PeXUMOB
c60opa JAaHHBIX MOJE€3HO UMETH IPeJCTaBJeHUEe O TEOPUH TUCKPETHU3AIINH,
HAJIOKEHHUHU CIEKTPOB, IIUPHUHE IMOJI0CHI IMPOIMYyCKaHUA OCIUJIIorpacda u
YacTOTe TUCKPETHU3AIUH, O BpeMEeHU HapacTaHHsd, 0 HeOOXOIUMOU IIUPUHE
MOJIOCHI IIPOITYCKAHUA OCIHJIIOTpada M O TOM, KaK YacToTa
IUCKPETH3AIUHN 3aBUCUT OT 00beMa MaMATH.

Teopua auckpeTusauumn

CorJiacHO TeopeMme auckperusanuu HallkBucTa, IJ11 OJHO3HAYHOT'O
BOCIIPOU3BeAeHUs 0e3 HAJIO0MKEHUs CIEKTPOB OIPAaHHYEHHOI'0 II0JIOCOH
OPOIIyCKaHHUS CUTHAJA (C OTpAaHHYEHHOH ITOJI0COHM ITPOILyCKaHUSA) C
npeJe/JJbHON 4acTOTOH paX PaBHOMEDHO paclipefiejieHHad 4acToTa
JUCKpeTH3alluu ¢S HOJIKHA NPEBBINIATh €ro yJABOEHHYI MaKCHUMAaJbHYIO
qacToTy gaX.

fyax = fs/2 = uacrora HalikBucra (fy) = MakcUMaJIbHasd 4acTOTa
CHUTHaJIa
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Hano>xeHue cnekrpoB

HaJjtosxxeHHe CIEKTPOB IIPOUCXOIUT HPU HEIIOJTHOH JTUCKPETHU3AINU
curHas10B (fg < 2fypax). HastoxkeHne criekTpoB — 3TO HCKaxkeHHe CHUI'HAJIA,
BBI3bIBA€MOE€ HH3KOYACTOTHBIMHU COCTABJISIOIINMHU, JIOKHO
BOCCO3[JaBAE€MbIMH HM3-38 HEJOCTATOYHOI'0 KOJHYECTBA KOHTPOJIbHBIX TOYEK.

Puc. 21 Hano>eHue cnektpos

Monoca nponyckaHusa ocuunnorpad)a M YyacTtoTa gAUCKpeTUu3auumn

Kak mpaBuj10, I10/I0Ca HOPOIyCKaHUSA OcHuJIorpada ompeaesnaseTcd Kak
caMasg HH3Kasd YacTOTa, IIPU KOTOPOH CHHYCOHAJIbHbIE BOJHBI BXOIHOTO
curtaJia s3aryxaroT Ha 3 paB (-30% aMILIUTyaHAas IIOTPELIHOCTS).

CorJiacHO TeOpHUH JUCKPETH3AIlNU IIPU TaKOH I10JI0CEe IMPOIYyCKAHU
ocnuyIorpada Heo6XoquMas YacTOTa AUCKPETH3AIUH COCTaBJAeT fg =

2fpw. OpHako JaHHad Teopud He IIpeAlioaraeT HaJIU4Us YacTOTHBIX
COCTABJIAIONINAX, YACTOTa KOTOPBIX IpeBbimaeT fM,x (B JaHHOM ciIydae
fByy # [y Hee HEOOXOAMMA CHCTEMA € HI€ATHPHON aMIUIATY/IHO-9aCTOTHOH
XapaKTEePUCTUKOH.
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Puc. 22 TeopeTtnyeckana aMnnUTyAHO-4aCTOTHaA XapakTepucTuka
p Y. p p

OmHAaKO YacToTa HEKOTOPBIX COCTABJASIOIIAX ITUPPOBBIX CUTHAJIOB — BBIIIE
OCHOBHOH YacCTOThI (IIPAMOYTOJIbHBIE BOJHBI COCTOAT U3 CHHYCOUJAJIbHBIX
BOJIH OCHOBHOHM YaCTOThl U GECKOHEYHOI'0 YHCJ/Ia HEYEeTHBIX I'apMOHHK), U
JIJIST TI0JIOC MPOMyCKaHUsA ocnutorpadoB ¢ dacroroir 500 MI'm u Huke
XapakTepHa rayccoBa aIVIUTYJHO-4aCTOTHAs XapaKTEePHUCTUKA.
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Cm. Takxe

i i i
0dB i i i
1 1 1
SBdB Lo N PR PR
c i i i
o 1 1
k= i i i
S i i i
g ! ! !
£ ! ! !
< 1 1
i Z i
Aliased flfequency ] :
COmMpoNENts i i
i i i
fs/4 fn fs
Frequency_»
Limiting oscilloscope bandwidth (fsw) to 1/4 the sample rate (fs/4)
reduces frequency components above the Nyquist frequency (fN).
Puc. 23 YacroTa AMckpeTtusalmm u nomnoca nponyckaHua ocumnnorpadga

To ecTh, HA IMPAKTHKE YaCTOTA AUCKPETHU3AINH OCIUJIIorpacda To/LKHA B
dJeThIpe MIn 6oJiee pa3 IMPeBBINATH €ro MoJIocy Hmpomyckanus: fg = 4fpy. B

9TOM CJIydae IPOUCXOIUT MeHblllee HaJI0MKeHHe CIIEKTPOB, a CTelleHb
3aTyXaHUsI HAJIOMKEHHBIX YaCTOTHBIX COCTAaBJIAIOIIUX — BBIIIE.

Evaluating Oscilloscope Sample Rates vs. Sampling Fidelity: How to
Make the Most Accurate Digital Measurements, Agilent Application Note
1587 ("http://cp.literature.agilent.com/litweb/pdf/5989-5732EN.pdf")

Bpema Hapacranua ocumnnorpada

XapaKTepUCTUKON, TECHO CBA3aHHOHN C ITOJIOCOM MPOIYyCKaHU
ocuu/orpada, SB/ISEeTCS ero BpeMs HapacTaHud. IIpuOausuTe/IbHOE BpeMs
HapacTaHUA ocluIorpada ¢ aMILIUTYTHO-YaCTOTHOH XapaKTEPHUCTHUKOU
rayccopa Tumna cocrasjgeT 0,35/fgy B 3aBHCHMOCTH OT KpHTepusa 10% pmo

90%.

BpeMmeHeM HapacTaHHs OocIu/LIorpada fAB/IAETCA He HAMOOJbIIasd CKOPOCTD
¢dpoHTa, KOTOPYIO OH CIIOCOO€H TOYHO H3MEPHUTh. OTO HAMOOJ/IbIIA
CKOPOCTb (PPOHTA, KOTOPYI0 CIHOCOOEH BOCIPOHM3BECTH JAaHHBIH
ocuuJtorpad.
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Heob6xoaumaa nonoca nponyckaHua ocuunnorpada

ITostoca mpoIryckaHus ochuIorpada, HeoOXoquMaA MJId TOYHOT'O
U3MEePEHUs CHUTHaJIa, OIIpeesdeTcs, IpeskIe BCero, He YacTOTOH CHUTHAJIA, a
BpeMeHeM ero HapacTaHusd. PacdyeT HeoOGXOIMMOM IT0JIOCHI HMPOITyCKaHU
ocnuorpada MOKHO IIPOBECTH B CJIENYIOIHAE IBa JTara:

1 Ompepgesinre HAUOOJIBIINE CKOPOCTH (PPOHTOB.

OOBIYHO CBeI€eHudad O BpEeMEHH HapaCTaHUud CHUITHaJIa HY6J'II/IICyIOTCH B
CHeL[I/I(bI/IKaI_II/IHX K 3aﬂeﬁCTBOBaHHbIM B CcxeMme HpI/I60paM.

o

2 PaccuuTaiiTe MakCUMaJIbHOE 3HAUYeHHe "peabHON" YaCTOTHOM

COCTABJIAIOIIEH.

CoryiacHo kHure ['opappga B. [[skoncona (Dr. Howard W. Johnson)
High-Speed Digital Design - A Handbook of Black Magic
(KoHcTpynpoBaHHEe BBICOKOCKOPOCTHBIX ITU(POBBIX YCTPOUCTB.
Hava/jibHBIA Kypc YepHON Maruwi) Bce ObICTpble (DPOHTHI MMEIOT
OECKOHEUYHBIA CIIEKTP YaCTOTHBIX COCTAB/IAIONIMX. OQHAKO B YACTOTHOM
criekTpe ObICTPhIX (PPOHTOB HMMeeTcs Hekmil m3ru6 (miau "knee"), rme
YacTOTHbIE COCTABJIAIOIIME C YacTOTOH, mpeBbluaromed fi .., 414

ompeesaeHusd POPMbI CUTHaJIa 3HAYEHHUS He IPECTaBJIIAIOT.

finee = 0,5/Bpemsa HapacTaHus cHUrHaJia (Ipu moporax ot 10% mo 90%)

finee = 0,4/BpeMsa HapacTaHUs CUTHasIa (IIpH moporax oT 20% mo 80%)

3 YroObl ompeaesnTh HEOOXOMHUMYIO IIOJIOCY HPOIYyCKAHHUS, IIPUMEHUATE
K03 PUIMEHT YMHOMKEHHA O/ TpeOGyeMOol TOYHOCTH.

Tpebyemasn TouHOCTbL

Heo6xoauman nonoca nponyckaxua
ocuunnorpaca

20%

faw = 1.0 X finee

10%

faw = 1.3 X finee

3%

faw = 1.9 x finee

Cm. takkxe Choosing an Oscilloscope with the Right Bandwidth for your
Application, Agilent Application Note 1588
("http://cp.literature.agilent.com/litweb/pdf/5989-5733EN.pdf")
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06bem namaTh M yacToTa AUCKPETU3aLum

Yuciio ToOYEeK HaMATH ocHuiiiorpacda (OUKCUPOBAHO, U C
aHaJIOTO-ITU(PPOBBIM IIPeoOpasoBaTeieM OCHUIOrpada acCOIMUPYyeTCA
HeKad MaKcUMaJibHasg YacToTa Auckperusarnuu. OgHakKo pakThudeckasd
YacToTa AUCKPETU3aIluU OIpejesisdeTcd BpeMeHeM cO6opa JaHHBIX (KOTopoe
3alaeTcd C yYeTOM MaciuTada BpeMeHHU/JeJIeHUsA Pa3BepTKU
ocrusiorpadga).

YacToTa TUCKPETH3AIUH = YHCJI0 IPo6/BpeMs cOopa JAaHHBIX

Hanpumep, npu coxpanenunu 50 Mkc gaHHbIX B 50000 Todek mamMsaATH
dakTHUYecKasd YacToTa AUCKpeTH3aluu cocrasssgerT 1 GSa/s.

Ananorununo, npu coxpaneHun 50 wMc maHHBIX B 50000 Todyek mamMaTH
dakTHYeckas yacToTa JUCKpeTH3aluu cocrasssgerT 1 MSa/s.

dakTHYECKasd YacToTa IMCKPeTH3aI[uid oToOpaxkaeTcsa B 006JacTh
UH@OpPMAaIINN CIpaBa.

dakTHUYEeCKasd YacTOTa JUCKPETHU3AIUN JTOCTUTAETCA OCIUJIIOrpacdoM 3a
cuerT oTOpachIBaHUs (IIPOPEKUBAHUS) HEHYKHBIX IIPOO.

Bui6op pe>xuma cbopa paHHbIX

164

BriOupas pexuM cOopa JaHHBIX OCIU/IIOrpada, IOMHUTE, YTO IIPU HUSKUX
HACTPOHKaX BpeMeHH/Ie/IeHHus OObIYHO BBIMOJIHIETCS MPOPEKUBaHHE MPOO.

IIpun HUBKHX HACTPOHMKAX BpeMeHH/nesleHUud 3(P@PeKTUBHAI YaCTOTA
OUCKpeTHsanuu magaet (a 3(p(eKTHBHBINA HMeproj BHIGOPKHU
YBEJIMYHBAETCA), TaAK KaK BpeMs cOOpa JaHHBIX BO3PACTAET, U
MUCKPETH3ATOP OcIu/Iorpadga oréupaeT mpoObl Yalle, YeM ITO
HeOoOXOQUMO /I 3AII0JTHEHUS ITaMSITH.

JomycTuM, 9TO /1 JUCKpeTH3aTopa ocHu/iiorpada 3agaHbl IIEePHUO.T
BbIOOPKH B 1 Hc (MakcuMaJjibHas dyacToTa muckperusanuu 1 GSa/s) u
o0beM mamsaTua 1 M. Ilpu Takoi yacToTe HAMSTH 3AIIOJHAETCA B TEUEHHE
1 wmc. Ecain Bpemsa cOopa maHHBIX cocrasisger 100 mc (10 mc/men), To
/I 3aIlOJIHeHUA ITaMAaTH TpebyeTcsa TodabkKo 1 m3 kKakabix 100 1mpoo.

YTo6bl BRIOPATH PEKHM cOOpa MAaHHBIX, BBIIIOJHHUTE CJIeAYIOLINEe IeHCTBHUS.

1 Ha sauieBoil maHew HaskmuTe KHOIKY [Acquire] (3axsar).
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2 B menmo "3axBar" HajKMHTe HPOTpaMMHYI0O KHOIKY Pexum c6opa, saTem
HOBEPHHUTE PYYKY BBOAA, YTOOBI BHIOpPATH PeKUM cOOpa JaHHBIX.

B ocnuiorpadax InfiniiVision npeaycMoTpeHbI cieayoliue pemxuMbl
c6opa NaHHBIX:

HopmanbHbli — Ipu HU3KUX HACTPOHMKAX BpPeMeHHU/IesIeHUsA

MPOUCXOTUT OOBIYHOE NIPOPEKUBAHUE, a yCPETHEHUA He

BBIIIOJTHAETCA. OTOT PEKUM HCIIONb3yeTCA MJId OOJbIITUHCTBA
=

curHajsioB. CMm. "Pesxnm c6opa maHHBIX "HopMasbHBIA"' Ha
cTtpaHuiie 165.

06Hapy>eHne NMKOB — MpPH HU3KUX HACTPOHMKAX BpeMeHH/JesIeHHU
COXPaHAITCI MHHHUMAJIbHbIE U MaKCHMAaJIbHbIE 3HAUEHHA IPO6 3a
9 (PEeKTHUBHBIA MEPUOJ BHIGOPKH. OTOT PEKUM HCIIONb3YEeTCA IJIs
PENKO BO3HHEAIOIIMX KOPOTKHX HUMIIYJIbCOB. CM. "Pesxknm cGopa
maHHbIX "OOHapyskeHHe MUKOB"' Ha cTpaHuie 166.

YcpenHenue — 1pu JII0OBIX HACTPOMKAX BPEMEHH/qesIeHUs
BBIIIOJIHAETCS yCPeJHEHUEe 33JJTaHHOTO YHCJIa 3aITyCKOB. OTOT PEXUM
HICHOJIb3yeTCS C I[eJIbI0 YMEHBIIIeHUA IITyMa U IOBBIITEHUS
paspelleHus MePUOLUIECKHX CHUTHAJIOB 0€3 CyKeHHS I10JI0CHI
OPOIyCKaHUS WJIU COKpallleHus BpeMeHH HapacTtaHud. Cm. "Pemxum
cbopa gaHHBIX "YcpenHenue"' Ha crpaHuile 168.

Bbicokoe pa3pewenne — Opu HU3KUX HACTPOMKAX BPEeMeHH/JIeJIeHUA Bce
npoObl, 0TOOpaHHbIe 3a 5PPEKTUBHBINA MepUo[ BHIOOPKH,
YCPEOHAIOTCA, U COXPAHAETCA UX CpefHee 3HAUEHHE. ITOT PEKUM
HCIIOb3yeTCA C I1eJIbI0 YMEHBIIeHUA caydaiHoro iryma. Cm. "Pexum
coopa JaHHBIX "BbIcokoe paspelienue" Ha cTpanune 171.

Pe>xxum c6opa panubix "HopmanbHbin"

IIpu HUBKHMX HACTPOHMKAX BpeMeHH/OesjeHUs B pexnMe "HopmaapHbIN"
BBIIIOJTHAETCS IIPOPEKUBAHNE HOIIOJHUTE/bHBIX P00 (MHAYE rOBOPs, YaCTh
JaHHBIX OTOPACBhIBAETCHA). BOJBIIUHCTBO CHTHAJIOB IMMOJIYyYalOT B 3TOM
pekuMe HausIydlliee OTOOpaKeHHe.
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166

Pe>xum cbopa paHHbix "06Hapy>keHue nukos"

Cm. Takxe

B pexume "OOHapy:KeHHe IMHKOB", KOrma IPHU HHU3KHX HACTPOHKaX
BpEeMeHHU/TeJIeHUA OOBbIYHO IIPOUCXOIUT HPOPEKUBAHUE, COXPAHAIOTCI
MUHUAMAJIbHbIE U MaKCHUMaJlbHble 3HAYEHUA IMPOO C IEeJIbI0 3aXBaTa PEeIKUX
U He3HAYUTeJbHBIX COOBITHH (3a CUET yCHJIEHHd ITyMa). B 3ToM pexume
OTOOpaKAIOTCA BCe He MeHee IITUPOKHE, YeM ITePHUOJ BbIOOPKU HMITYJIbCHI.

B ocmumiorpadgax InfiniiVision 2000 cepum X, MakcuMaJibHasd 4acToTa
IUCKPETH3AIUN KOTOPBIX cocTasadeT 2 GSa/s, oT60p mpob BBIIOJHIETCS
kasxkapie 500 mukocekyHpO (mepuopd BBHIOOPKH).

e "3axBaT moMexX HJIH KOPOTKUX HMIIYJIbCOB" Ha cTpaHule 166

¢ "Hcmosb3oBaHUE peKMMa OOHAPYKEHHUSI IMHUKOB [JId ITOMCKA HUMILYJIbCHBIX
noMmex" Ha cTpaHuile 168

3axsar nomex unu KOPOTKUX UMNnynbcoB

HNMmoysibCcHAs IIoMeXa — 9TO ObICTpOe M3MEHEeHHe CHUIHAJIA, KAk IIPABUJIO,
KpaTKoe II0 CPABHEHHIO C CAMUM CUTHaJIOM. )i ymOGHOrO IIPOCMOTPA
IoMeX WM KOPOTKUX HMILYJIbCOB MOMKHO HCIIOJIB30BATH PEMKUM
OOHAPYKEeHUs IMHUKOB. B pesknMe oOHApy:KeHHA HMUKOB KpaTKHe IOMEXH U
oCcTpbIe YIVIbI OTOOPAaKaITCI sSpde, YeM B HOPMaJbHOM pexume cOopa
JaHHBIX, U IIOTOMY 3aMETHTb HMX JIerde.

/1 TTOJIyYeHus XapaKTEePHUCTUK HUMITYJIbCHOH IIOMEXU BOCIIOJb3YHTECH
KypcopaMu ocIuiorpada WM ero BO3MOKHOCTSIMH aBTOMATHYECKOTO
H3MEPEHU.
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Puc. 24 CuHycomaa ¢ uMnNynbCHOW NOMEXOM, HOPMarbHbIA pexXUM

g Kanansl
oc 10.0
10.0:1

CermeHTHE.

~-

Puc. 25 CvHycomaa ¢ UMnNyrnbCHOW NOMEeXOM, pexxum 06Hapy>KeHUA NUKOB
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Ncnonb3oBanune pe>XXuma OGHHPY)KEHVIH NMUKOB ANA NOUCKa UMNYNbCHbIX NOMeX

1 Ilogk/aHOYNTe MCTOYHHK CUTHAJIA K OCHU/LIOrpady W IOJyUHUTe
cTabU/IbHOE H300paskeHue.

2 Yro6bl OOGHAPYKUTh HUMIYJLCHYIO IIOMeXy, HaskMuTe KHOIKY [Acquire]
(3axBat), 1 HaskMMaiTe IIPOrPaAMMHYI0 KHOIIKY Pexxum c6opa, mmoka He
Bb1OepuTe 0G6H. nuKoB.

3 Haxwmure xuonky [Display] (Oto6pakenue), a 3aTeM IpOrpaMMHYI0 KHOMOKY
o [locnecseuenne (IIOCTOAHHOE IIOCJTECBEUEHHE).

IIpu MOCTOSHHOM ITOC/IECBEYEHUH Ha MUCIIIEE IOABJIAIOTCI HOBBIE
IaHHbIE, a IpekHUe He cTHparTciad. HoBble KOHTPOJbHBIE TOYKH
OTOOPAKAIOTCA C OOBIYHON SIPKOCTHIO, TOTIA KaK APKOCTh paHee
MOJIyYeHHBbIX JAHHBIX CHUKaeTcd. IlociecBedeHne CUTHAJIA COXPaHAETCA
TOJIBKO B I'PaHUIlAX 00JACTH OTOOpaKEHUS.

HasxmuTe mporpaMMuyio KHOIKY C6poc akpaHa, uToObl yOaJINTh paHee
MmoJIydeHHble TOYKH. IIoka oo [locnecBeyeHne He OTKJIIOUEHO, HAa dKpPaHe
OyayT CcOOMPATHCSA TOYKH.

4 TlomyuyeHne XapaKTEePUCTHK HUMITYJIbCHOH IMOMEXHU C IIOMOIIBIO
MacIITa0UPOBaHUS

a HaxMuTe KHOIKYy MacirTada @ (unu xkHoOmKy [Horiz] (Fopu3oHnr.), a
3aTeM IIporpamMMHuyio kKHomky Macuwra6).

b 1A mosiydeHUs JIydIlero paspemeHus UMITYyJIbCHOH ITOMeXH
YBEJIMYbTE BPEMEHHYIO Pa3BEPTKY.

Hcmonp3yiiTe pydKy IT0JI0KeHUA K03((UIMEeHTa pasBepTKUu («») JIJId
nepeMeIeHns 10 CUTHAJIY, 9TO0bl PACIINPUTh BOKPYT MMILYJ/IbCHOM IIOMEXH
006J/1aCTh HOPMAJIBHOTO 3KpaHa.

Pexxum c6opa gaHHbix "YcpepHenue"

Pesxxum "YcpenHeHune" mos3BoJideT yCPEAHUTh 3HAUEHUA HECKOJIbKUX
3aIlyCKOB [IJIs1 CHHUKEHHUS YPOBHS IIYMOB U IIOBBINIEHUS paspelnieHud II0
BepTHKaAN (IIPH JIIOObIX HACTPOHKAX BpeMeHH/nesieHud). [[JIa ycpenHeHua
TpedyeTcsl YCTOMYUBBIA 3aIMyCK.

Ko/smmuecTBO ycpeaHEeHUH MOMKET yCTaHABJIHUBATHCSA B IIpefesiax OT 2 0
65536 ¢ marom 2 B cTeIlleHU n.
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IIpu BBICOKOM YHCJIE YCPEHEHUH COKpAIaeTcs YPOBEHb IIymMa U
HOBBIIIAeTCA paspelieHne M0 BEePTUKAJIU.

Yucno ycpeaHeuuii Butbl paspelenua
2 8

4 9

16 10

64 1"

> 256 12

YeM BbIINIIE YUCJO YCPETHEHUM, TeM Me[JjIeHHee pearupyeT oTOOpasKaeMbIi
CHTHAJI HA M3MEHEHHUsA IOJIydyaeMoro curtasa. HeoO6xommumo HaiTH
KOMITPOMHUCC MEKIY CKOPOCTBI0 PEarupoBaHUA CUTHAJIA Ha W3MEHEHHUd U
JKeJIaeMOM CTeIleHbI0 CHUKEHUS YPOBHSA IIyMa B 9TOM CHUTHAJIE.

Hcnonb3oBanue pexuma "YcpegHeHue"

1 Haxwmwure kHonky [Acquire] (3axBar), 3aTeM HaskHMaiiTe IIPOTrPAMMHYIO
kHOmKy Pexxum cbopa, mmoka He BbIOepuTe pexuM "YcpegHeHUe".

2 HasxkmuTe IPOrpaMMHYI0 KHOIKY #Avgs U IOBEPHHUTE PY4YKY BBOJA,
qTO0BI YCTAHOBUTh YHCJIO YCPEIHEHUH, IPU KOTOPOM M3 OTOOPAKAEMOro
curtHajia HamOosiee 9(PPEKTUBHO YOAIIIOTCA IIyMbl. YHC/I0 yCpeaHeHUs
JAHHBIX OTOOpaKaeTCs Ha HPOrpaMMHON KHOIIKe # Avgs.
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oc

CerMEHTHE.

~-

Puc. 26 CnyuaiiHble Wymbl Ha oTo6pa>kaeMoM curHarne

1408
Agilent

10 A EHHbIX

Kanant
10.0:1
10.0:1

140%
Agilent

Kanansl
10.0:1
10.0:1

Puc. 27 [InAa cokpalleHua ypoBHA LYMOB UCMoNb3oBaHo 128 ycpeaHeHuit
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Cm.takke ¢ T'yaBa 10, “PeskuM 3amycka/cBdsb,” Ha cTp. 147

Pe>xxum c6opa paHHbix "Bbicokoe paspewenue”

B pexunme "Bbicokoe paspeliieHune", KOrma IIpH HHU3KHUX HACTPOHKAX
BpeMeHH/IeJIeHUA OObIYHO IIPOHUCXOIHNT IPOPEKHBAHUE, TOIMOJHUTE/IbHbIE
BBIGOPKH YCPEOHSIIOTCA C I[€JIbI0 YMEHbBIICHUSI C/IyYardHOr'o IIyMa,
oTOOpasKeHUs Ha dKpaHe 0oJjiee IJIABHOM OCIIMJIIIONPAMMbI U

3 PEKTUBHOTO YBEeJIMYEHUA paspelleHus 110 BepPTUKAJIU.

B pexknme "Bbicokoe paspeleHue" MPOUCXOUT yCpPeTHEHUe
OCJ/IefOBATE/IbHBIX KOHTPOJIbHBIX TOYEK OJHOI0 m3oOpameHusd. g
Kakgoro u3 Kodp(uuueHToB n3 4 CpeagHUX BEJIHYUH CO3daeTCd
IOIOJHUTE/bHBIA OUT paspelleHus 10 BepTHKaand. ducsio
JOIOJTHUTE/IbHBIX OHTOB PaspelleHHs II0 BePTHUKA/IH 3aBHCHT OT 3HAYEHHUS
nokasaTreJss "Bpemsd/eseHue" (CKOPOCTh pasBepTKU) OcIuIorpada u
0TOOpaAKAEMOH YACTOThI THUCKPETH3AI[UH.

YeM HMIKe 3HAYEHUE HACTPOHMKH BpPEeMeHH/[eJIeHHUs, TeM OOJIbIlee UHCII0
npol ycpenHseTcs IS KajKIOM TOYKH H300paKeHMs.

Pesxxum "Bricokoe paspeliieHHe" MOMKHO HCHOJb30BaTh KaK JJIA OJUHOYHOTO,
TaK U /I IOBTOPSAIOIIETroCs CUTHAJIa, © OOHOBJIEHHE CUTHAJIA IIPU 9TOM He
3aMe[yIgeTcd, TaKk Kak 00pa0OTKa JAaHHBIX BBIINOJTHAETCI
CHeIMAJIU3UPOBAHHON MHTerpabHOM cxeMoit (ASIC) ¢ TexHoJsoruei
MegaZoom. B pexunme "BbIcokoe paspenieHue" 11oJjoca 4acTOT PeaibHOro
BpeMeHH ocIuIorpada cyskaeTcd, TaKk Kak OH YCIIEIIHO TeHCTByeT B
KadyecTBe PUIbTPA HU3IKUX YACTOT.

Oro6pa>kaeman yacrora Oro6pa>kaeman yacrora butbl
AUCKpeTU3auum (MaKc. Y.4. Ha OAMH | AUCKpeTH3auuu (Makc. u.a. npu paspewenua
kaHan 1 GSa/s) yepepoBauuu 2 GSa/s)

250 MSa/s <u4.n.<1 GSa/s 500 MSa/s <u.n.<2 GSa/s 8

62.5 MSa/s <u4.n. <250 MSa/s 125 MSa/s < u.1. <500 MSa/s 9

12.5 MSa/s <u.n.< 62,5 MSa/s 25 MSa/s <u.n.<125 MSa/s 10
25MSa/s <u.n. <125 MSa/s 5MSa/s <u4.n.<25 MSa/s 1

4y.n.<25 MSa/s 4y.n.<5 MSa/s 12
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11 YnpaBnenue c6opom aaHHbIX

060[) AdHHbIX B CErMEHTUPOBaHHYIO NaMATb

C6op paHHbIX B
CEerMeHTMpPOBaHH
YH namarb

172

MoO:kHO IIPHOOPECTH OCHULIIOrpad C yCTAHOBJIECHHBIM HA 3aBOJie MOJIYJ/IEM
CerMeHTHPOBAHHON MaMaTu (Moay/ib SGM) HJIM YyCTaHOBUTH JIUIEH3UIO /I
ero aktTuBanuu (3axkas mogesaun Homep DSOX2SGM "CermeHTHpOBaHHAA
naMATh").

IIpu cO6ope MAHHBIX HECKOJBKUX PEIKUX COOBITHH 3aIllyCKa PEKOMEHIyeTCS
pasge/uTh HaMATh OCIU/IIOrpaca Ha CErMEHTBI. OTO IT03BOJIUAT
OCYIIECTBJATh COOP aKTHBHOCTU CUTHaJsIa 6e3 cO6opa MPOIO/LKATETbHBIX
MEePUOO0B IACCUBHOCTH.

B kaskaIOM cerMeHTe COHEep:KATCA BCe MaHHbIE aHAJOTOBOrO U ITU(PPOBOrO
kaHaJs1a (Ha mojesaax MSO).

IIpu HCIIO/IB30BAHUU CErMEHTHPOBAHHOW IaMATH (PYHKIUA "AHaju3
cermeHTOB" (cM. pasnes "[locTosHHOe ITOC/IeCBeYeHHe C HCIIOJIb30BAHUEM
CerMeHTHPOBAHHOM IMaMaTH" Ha cTpaHuie 174) mos3BoJisgeT OTOOPa3UTh
MOCTOSHHOE IIOC/IECBEUEHHE BO BCeX IMOJyUYeHHBbIX cermMeHTax. [logpoOHBIE
CBeJleHHUA CM. TaKikKe B pasfesie "YCTAaHOBKA U OTMeHa II0cCJieCBeUeHHUA" Ha
crpanurie 115.

1 3BamaiiTe ycaoBud 3alrycka (IIogpoOHbIE CBeIeHHs CM. B pasmaesie IJiaBa 9,
“Bamycku,” Ha cTp. 125).

N

Hasxxmure xHonky [Acquire] (3axBar), HaxoOAIylOocsd B CEKIIHH CUTHAJIOB
Ha JIMI[EBOU IMaHEJIH.

Haxwvure mporpaMMHYI0 KHOOKY CermeHtup.

B menio "CermeHTHpOBaHHAasA IMaMATH" HAKMHUTE NPOTPAMMHYIO KHOIIKY
CerMeHTMp. [y1s1 BBIIIOJIHEHUs cOOpa MAaHHBIX B CErMEHTHPOBAHHYIO
HaMATh.

5 Ha:xMuTe mporpaMMHYI0 KHONKY Yucno cerMm um moBepHHTEe PYYKYy BBOIA,
4yT00bI BHIOPATH YHMCJIO0 CETMEHTOB, Ha KOTOpOe cjeayeT pasOuTh HaMATb
ocuuJtorpada.

IIaMATh MOKHO pasOéUTh MHHUMYM Ha 2 M MaKCHUMyM Ha 25 cerMeHTOB.

6 Haxmure xHouky [Run] (Myck) wmam [Single] (OaHokpatHbIi 3anyck).
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PaboTaromuii ocru/siorpad 3alo/HieT JaHHBIMUA OTHE/JIbHBIH CEerMeHT
HaMAaTH /1A KajI0ro coObITHA 3alrycka. Korma ocrusiiorpad samo/iHSeT
HECKOJIbKO CEerMeHTOB, XOJI BBIINOJHEHUSI OTOOpaKaeTCs B IIPABOH BepXHEH
yacTu auciied. CpadaTbIBaHHe ocIu/I/Iorpacda Mpogo/KaeTcsd, MoKa
naMATh He 3aIlOJHUTCA. 3aTeM OH OCTAaHOBUTCH.

Ecau meproj HacCHUBHOCTH H3MEPSIeMOro CHrHaJja cocTaB/isierT 6ojee 1 c,
TO C IIeJbI0 IPEeJOTBPAlleHns aBTo3alrycka BbiOepuTe HopmanbHbil pexum
samycka. CMm. "Beibop peskuMma samycka: "ABro" mianu "HopmasbpHbIA"' Ha
crpanurie 148.

Cerment O ¢

MHaukaTop xo[a BbIMNONHEHNs

Yactota AncKpeTunsauunm

Cm.takke ¢ "Hapuramms Me:xay cerMeHTamMu" Ha cTpaHuile 173

¢ "TlocTogHHOE IIOC/IeCBEUYEHHE C KCIOJIb30BAHHEM CEerMeHTHUPOBAHHOM
naMaTu' Ha crpaHune 174

e "BpeMs moAroTOBKH CEerMeHTHPOBAHHOHM HaMsaTu' Ha cTpaHune 174

e "CoxpaHeHHe NAaHHBIX CEIMEHTHPOBAHHOU NaMATH" Ha cTpaHuIe 175

HaBurauua MeXay cermMmeHtamu

1 HaxkxmuTe ImporpaMMHYI0 KHOIIKY TeK.CerM. M IIOBEpPHHTE PYYKY BBOJA,
4T00BI OTOOPA3UTDH HYKHBIA CEIMEHT U BPEMEHHYI0 METKY, OTMEYaIOIILyI0
BpeMs C MOMEHTA MePBOro COOBITHA 3aIlycKa.
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11 YnpaBnenue c6opom aaHHbIX

IJ1s mmepeMeIeHnuss MeKIy CerMeHTAMU MOKHO TaKiKe HCIIOJIb30BaTh
kHonky [Navigate] (HaBurauma) u cpencrsa ympassaenus. Cm. "Hapuranus 1o
cermeHTaM" Ha cTpaHuiie 60.

MocToAHHOE NocnecBevyeHne ¢ MCNONb30BaHUEM CETMEHTMPOB&HHOﬁ namMmaTtm

IIpu cOope JaHHBIX B CEMEHTHPOBAHHYI0 NAMATh MOKHO TAKKe BKJIIOUUTH
MOCTOSHHOE Ioc/iecBeueHne (B MeHIo "J[uciieil') U HasKkaTh ITPOrPAMMHYIO
KHOTIKY AHanu3 cerMeHToB [JIsi OTOOPaKEeHUsA MOCTOSHHOTO I0C/IeCBeYEHUs.
IIporpaMmMHasi KHOIKa AHanu3 cerMeHTOB OTOOpaKaeTcs, Korjaa cOOp JaHHBIX
OCTAHOBJIEH U BKJIIOUeHa (DYHKIUSI CErMEHTHPOBAHUS IMMAMATH.

BPEMH noarotoBKu CerMeHTMPOBaHHOﬁ naMAaTu

Ilo 3armo/THEHHN KaKqOr0 CEerMeHTa IIPOUCXOIUT IIOJITOTOBKA
ocum/iorpada K cjIeayolleMy 3allyCKy, I/ 4ero TpeOyeTcs OKOJIO 8 MKC.

O6parnTe BHUMAHNE, YTO, €CJIM, HAIIPUMeEP, [JId BPEeMEeHH Pa3sBePTKH Ha
aJIeMEHT yIpaBJIeHUsd JeJIeHHeM YCTaHOBJIEHO 3HaUeHUe 5 MKc/meseHne, a
I napaMmeTrpa "Touka orcdera BpeMeHu" — 3HadeHwe LleHtp, To mia
3aIlOJIHEHUA BCEX MEeCATH AeJeHHUH U IIOATOTOBKH K CJIeOYIOIeMy ITHKJIY
norpedyercsa, o MeHbIIell Mepe, 50 MKc (To ecTb, 256 MEKC — a1 cOopa
MaHHBIX Iepej 3aIlyCKOM B 25 MEKC — MOCJIe 3aITyCcKa).
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Bpema cermenTa |

COXpaHEHMe AaHHbIX cerMEHTMPOBaHHOﬁ namMAaTu

CoxXpaHUTh TeKyIUuil oToOpakaeMblid cermeHT (Save Segment— Current) mm
Bce cermeHTHI (Save Segment—All) MokHO B ciemyromux popMaTax JaHHBIX:
CSV, ASCII XY uau BIN.

Oo6g3aTesbHO HacTpoiiTe mapamerp "IIuHA", YTOOBI COOpPaATh AOCTATOYHOE
YHCJIO TOYEK /I TOUHOTI'O IpeJICTaB/IeHUSA IOJyUeHHbIX MaHHBIX. Korga
ocrusIiorpad coxpaHseT HECKOJIbKO CErMEHTOB, XOJ BBIIIOJHEHUS
oToOpaskaeTcsd B IIPABOU BepXHeH YacTHU TUCILIed.

JonoJ/HUTEeJbHBIE CBedeHUs CM. B pasjese "CoxpaHeHue (pailjioB JaHHBIX B
dopmare CSV, ASCII XY umu BIN" ma crpanuie 237.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

Kypcopbl

BbinonHeHue KypcopHbix uamepenuin 178
Mpumepbl KypcopHbIX M3mepennii 182

Kypcopbl IpeacTaB/Isai0T coO0H NOPU3OHTAJbHBIE U BEPTUKAJIbLHBIE
MapKephl, KOTOPbIE YKAa3bIBAIOT 3HAYEHUA IO OCA X (OOBIYHO 5TO BpeM:d) U
mo ocu Y (OOBIYHO BTO HAIPAKEHUE) Y BHIOPAHHOTO HCTOYHHUKA
OCIIMJIJIOTPaMMbI. BbI MOKeTe I0JIb30BaThCS KypCOPaMH IJIA BbIIIOJTHEHUA
CIIeNUaJIbHBIX (HECTAHIAPTHBIX) U3MEPEHUN HAIPAKEHUSI U BPEMEHHBIX
napamMeTpOB CHUTHAJIOB.

JlaHHBIE KYypPCOPOB MHIHUIIUPYIOTCA B MHPOPMAITMOHHON 00J1aCTH B HpPaBOH
YacTHU KpaHa.

Kypcopbl He Bcerja OrpaHUYHUBAIOTCSI BUAUMBIM Ha 9KpaHe M300pasKeHHeM.
Ecsaiu BbI yCTaHOBUTE KYpCOP, 3aTeM OyneTe MaHOPaMHPOBATH
OCIIMJIJIOTPaMMy ¥ M3MEHATh ee MaciiTal, MoKa Kypcop He BBIHIET 3a
npefesbl dKpaHa, TO 3HAUEHHEe Kypcopa He U3MEHHTCS, U OH BepHeTcA Ha
pekHee MECTO IIocje MAaHOPaMHPOBAHHWA B OOPaTHOM HaIlpPaBJ/IEHHUU.

Kypcopbr X mpeficTaB/IsSi0T cOO00H BEePTUKAJIbHbIE IIITPUXOBBIE JIMHUU,
KOTOpPBIE PEryJIUPYIOTCA IO TOPU30HTAIN. VX MOMKHO WCHOJIB30BATH I
usMepeHusa BpeMeHH (S), yacToThl (1/s), das3pl (°) u oTrHoueHUA (%).

Kypcop X1 BBIIVIAOIUT KaK MEJKOINTPHUXOBAi BEPTHKAJIbHAA JITUHHUA, a
Kypcop X2 - kak KPYIIHOIITPHUXOBasd BEPTHUKAJIbHAA JIMHHUA.

IIpu ucmoJsb3oBaHUN ¢ MaTeMaTudeckoin pyHrnuern FFT kypcopnr X
UHIUIAPYIOT YaCTOTY.

B pexunme otoOpakeHusa XY Kypcopbl X HHOUIIUPYIOT 3HaUYeHUA KaHasa 1
(B BOJIPTAX WJIM aMIlepax).
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12 Kypcopbi

Kypcopbl Y

SHaueHHsd KypcopoB X1 m X2 g BRIOPAHHOI'O MCTOYHHUKA CHUTHAJIA
UHIUIUPYIOTCA B 00/1aCTH MEHI0 (DYHKI[MOHAJIBHBIX KJIABHIIL.

3Hauenusa pasHocTd Mexay X1 u X2 (AX) u 1/AX UHAUIUPYIOTCSI B CEKITUU
Cursors B MH(pOPMAaIIHOHHON 0GJIACTH B IPaBOH YaCTH dKPaHA.

Kypcops! Y mnpeacTaBiasoT co00i OPU3OHTAJbHbIE IITPUXOBbIE JIMHUH,
KOTOpBIE PETYJIUPYIOTCA IO BepTUKaIn. OHU UCIOIB3YIOTCS OJII N3MepPEeHUH
YPOBHSI CHUTHAaJIa B BOJIbTaX WJIM aMIlepax B 3aBHCHMOCTH OT YCTAHOBKH
eqUHUIILI U3MepeHusd B MeHI0 KaHajia Probe Units mim njia msmepenuit
otHomeHus (%) Korma B KadyecTBe MCTOUYHHKA HCIIOJIb3YETCS
MaTeMaTH4deckas (pyHKIUA, TO eqUHHUNA U3MEPEHUS COOTBETCTBYET 3TOU
MaTeMaTHYeCKON (DyHKITUM.

Kypcop Y1 BBITVIAOUT KaK MEJKOIITPHUXOBAsd I'OPHU3OHTAJIbHAA JIHUHUA, A
Kypcop Y2 - kak KPYIIHOIITPHUXOBAd I'OPpHU3OHTAJIbHAA JIMHUI.

Kypcopb! Y pery/impyrTcsa IO BEPTHKAJIA W YKAa3bIBAIOT OOBIYHO 3HAUEHUS
OTHOCHUTEJIbHO "HYJIEBOH" TOUYKH OCIIH/IJIOTPAMMbI, 32 HCKJII0UYEHUEM
Mmarematudeckoir pyHrnuu FFT, roe sHaueHUs OTCUHUTHIBAIOTCI OT yPOBHS
0 nb.

B pexume orobOpaxkenud XY Kypcopbl Y HHOUIMPYIOT 3HAUeHUsA KaHasa 2
(B BOJIPTAX WJIM aMIlepax).

3HadyeHns KypcopoB Y1 u Y2 myisg BBRIOPAHHOTO HMCTOYHUKA CHUTHAJIA
UHIUIUPYIOTCA B 00/1aCTH MEHI0 (DYHKI[MOHAJIBHBIX KJIABHIII.

3HaueHus pasHocTd Mexay Y1 u Y2 (AY) ungunupyorcsa B cekruu Cursors
B MH(OPMAIIMOHHON 00J1aCTH B IIPABOM YACTH HSKpPAHA.

BbinonHeHue KypcopHbIX U3MepeHmit

178

1 IloAk/JIHYUTE K OCIHU/IIOTPAdy HUCTOYHUK CHUTHAJA U IIOJIyUYUTE
CTaOWJIPHYI0 OCITHJIIIOTPAMMY.

2 Haxwmure kJasuiry [Cursors].
B uH@OpMaIMOHHON 00/1aCTH B IPABOHM YACTH SKpaHa IIOSBJISETCS
ceknua Cursors, ykasbIBawlIlas Ha TO, YTO 3a/1eHCTBOBAaHBI KYpPCODBI.

(ECJ’II/I BbI XOTHUTE€ OTKJIIOYUTH KYPCOPBI, CHOBA HaXMHUTE KJIaBUIILY
[Cursors]).
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3 B menro Cursors HaxMuTe (PyHKIMOHAJbHYI0 Kjaasuiiry Mode u
BbIOEPHUTE HYMKHBIH DPEKUM:

Manual — wungunupyiorcs suadenua AX, 1/AX u AY. AX - sT0
pasHOCTb MexkTy Kypcopamu X1 um X2, a AY — pasHOCTh MEXKIY
Kypcopamu Y1 u Y2.

Mz TauRME

1

Track Waveform - mo mMepe mepemerenns Mapkepa II0 IN'OPH3OHTAJIN
OTCJIEKUBAETCA U U3MepPSIeTcd aMILINTYJa CUTHaJa (3HaYeHHe II0
BepTUKaIN). /14 MapKepoB WHAUIUPYIOTCA ITO3UIUH I10 IIKaJIe
BpEeMEHU U 10 IIKaJjJle HampsKeHUA. PasHOCTb MexJy MapKepaMu II0
BepTuka/au (Y) U 1mo ropusoHTa u (X) UHIUIIUPYETCS B BHUJE
sHaveHnd AX u AY.

Binary - Ham (OyHKITMOHAJBHBIMHU KJIABUIIAMU WHIUIUPYIOTC
IBOUYHBIE JIOTHYECKHE YPOBHH B TEKYIIUX ITO3UIUAX KypcopoB X1 u
X2. IIBeT MHOMKAITUU COOTBETCTBYET IBETY OCIUJIJIOTDAMMBbI
oIIpeJieJIEHHOr0 KaHaJIa.

Mz TaMHME
JBou4HbIR 07 -00

Hex - Hag (PYHKIIMOHAJBHBIMH KJIABHIIAMU HHIUITUPYIOTCS
IIeCTHA/IIATePUYHbIE JIOTHUYECKHE YPOBHH B TEKYIIUX MO3UITHAX
KypcopoB X1 u X2.

Mo Taummi

07 -00

Pexxumbr Manual u Track Waveform Mo:xHO McHOJIb30BaTh B OTHOIIIEHHH
CHT'HAJIOB, OTOOpaskaeMbIX HA 9KpaHe aHAJOI'OBBIX BXOIHBIX KaHAJIOB
(BRJIIOYAA MaTeMaTHdyeckue (PyHKIIUN).

Pexumsbr Binary u Hex mpumeHsAroTca K IH(pPOBhIM curHagam (y
ocrusiorpagos MSO).
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180

B pexxumax Hex u Binary ypoBeHb MOKeT MHOUIIMPOBATbCSI Kak 1 (BbIlIe
ypoBHA 3anycka), 0 (HU:Ke YPOBHS 3aIlyCKa), ! (HEompee/IeHHOE
cocrosune) win X (He MMeeT 3HAYEHUsd, T.e. 0e3pasIMYHOe COCTOSHUE).

Eciin kaHaJ1 BBIKJIIOYEH, TO B pexuMe Binary magunupyercs X.

B pexume Hex BBIK/JIIOUEHHBIH KaHaJd HMHTepHpeTHpPyeTcsd Kak 0.

Haxxmure pyHEIHOHAJIbHYIO KjaaBuirxy Source (msiu X1 Source, X2 Source B
pesxume Track Waveform), sarem BhiGepuTe BXOQHON HCTOYHHK /IS
3HAYEeHUU KypPCOPOB.

BriGepuTe mopjiexallie HaCTPOHUKe KYypPCODPBI.

Haxmvure pyuky Cursors u BpamaiTe ee. [/ MOATBEPKIEHUA
cIleJJAaHHOT'O BaMH BBIGOpa JIMOO HaskMuTe PydKy Cursors eire pas,
an60 MOMOMKIUTE CEKyHI IMATh, IOKA HE HMCYE3HET BCILILIBAIOIIEE
MEHIO.

HJIn

Hasxxmure (pyHEIUOHAJIbHYIO KJaaBulry Cursors, 3aTeM BpalllaiiTe PydKy
Entry.

Bapuautsl Bbi6opa X1 X2 linked 1 Y1Y2 linked mosBosiatoT Bam
OTHOBPEMEHHO HACTPaWBaTh [BAa Kypcopa IPH COXPaHEHWH PasHOCTHU
MeKIy HAMH. OTO MOJKET OKa3aThCs MOJIe3HbIM, HAIpUMED, IJId
MMPOBEPKHU BapHUalUi JINTEJIbHOCTH HMILYJ/IbCOB B HMILYyJIbCHOM IIaKeTe.

BoiOpaHHbIEe B JaHHBIH MOMEHT KYpPCOPbI OTOOPAKAIOTCA ITOBBIIIEHHON
SIPKOCTBIO 10 CPAaBHEHHUIO C OCTAJbHBIMU KypPCOPAMHU.

YT06bl M3MEHUTDH €IUHUILY KYPCOPHBIX M3MEPEHHH, HAKMUTE
dyHKIIMOHAJIbHYIO KJjaBuiry Units.

B menro Cursor Units:

Bbl Mo:keTe HakaTh (PYHKIIMOHAJbHYI0 KjaaBuiry X Units, 4ToObI
BbIOPATh:

Seconds (s).
Hz (1/s).
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Phase (°) - Korga BBIOpPaH 3TOT BapHUAHT, MOJb3YHTECH
dyuknumoHaapbHoi kKjaapuiineii Use X Cursors, 4To0bI YyCTaHOBUTH
TeKylllee moJioskeHne Kypcopa X1 Ha 0° u Tekyllee MHOJOMKEHHE
Kypcopa X2 - Ha 360°.

Ratio (%) - xorga BHIOpaH 5TOT BAPHAHT, MOJb3yHTECH
dyHuknmoHaapbHoH Kjapuiineii Use X Cursors, 4To0bI YyCTaHOBUTH
Tekylllee IoJoxkeHne Kypcopa X1 Ha 0% U TeKyliee MOJIOKEHHE
Kypcopa X2 — Ha 100%.

Bbl MokeTe HakaTh (PYHKIIMOHAJbHYI0 KjaaBuiry Y Units, 4ToObI
BbIOPATh:

Base - OJNMHaAKOBasd €IWHUIla U3MEPEHUA HCIIOJIb3yeTCA IJId
OCHUJIJIOTPAMMbI HCTOYHHKA.

Ratio (%) - korma BbIOpaH 5TOT BApHUAHT, IOJIb3YHTECH
dyHEmuoHAJAbHOH KiaBuineil Use Y Cursors, yToObl yCTAHOBHUTH
TeKylllee MmoJiokeHue Kypcopa Y1 Ha 0% u Tekylee IOJIOKEHUE
kypcopa Y2 - Ha 100%.

JjIe TOro, Kak TAHOBJIEHBI IMMOJIOKEHU u opu
ITocsie Toro, kak 6 CTaHOBJIE 0JI0KEe 0° u 360°

12

usMepeHun aspl) wiau 0% u 100% (npu U3MepeHUU OTHOIUIEHUS), IIPHU
pery/inpoBKe KypCOpPOB OYAyT HHIHUIUPOBATHCI PE3yJILTAThl H3MepPeHUH

OTHOCHUTEJ/IBHO 3aJaHHBIX HOJIOKEHUH.

7 Jlisg peryJMpoBKH BBIOPAHHBIX KypCcOpPOB BpalaiTe pydky Cursors.
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Mpumepbl KYpCOpPHbIX U3MEPEHN

Kanansl

10.0:1
10.0:1

Mz TauRME

1

Puc. 28 [MpumeHeHMe KypcopoB AnA U3MepeHUa ANUTeNbHOCTU UMMYNbCa Ha
Npou3BoNbHOM yPOBHE
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oc

PG TaMHuMK

1

Puc. 29 [TpumeHeHMe KypcopoB AniA U3MepeHMA YacToTbl "3BOHa" nocne ¢poHTa
umnynbca

PacTdHuTEe OCIIU/IJIOTPAMMYy B peKHUMe ZOom, 3aTeM BBISICHHUTE
HOAPOOHOCTH C IIOMOIIBIO KypPCOPOB.
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1

Puc. 30 Kypcopbl 0Tcnie>KuBatoT 0OKHO pacTaHYTO pa3BepTku

ITomecture Kypcop X1 Ha oguH (PPOHT HMIIyJibca, a Kypcop X2 — Ha
IPYyrod (OPOHT HMITYJIbCA.
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16 TaMHMK 0
1

Puc. 31 amepeHne ANUTeNbHOCTU UMMNYNbCa C MOMOLLbIO KYPCOpOB

Hazxxvure dyHrnuonaapuyo kaasuiry X1 X2 linked u mepemermnaiite o6a
Kypcopa OJHOBPEMEHHO, YTOObI IIPOBEPUTH BAPHUALIUH NJINUTETbHOCTH
MMILYJIbCOB B HMILYJ/IbCHOH II0C/IEqOBATE/IHHOCTH.
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12  Kypcops!

.00
Agilent

10 A EHHbIX

Kanant
oc 10.0:1
10.0:1

I
I
I
I
1
'
T
1
1
I
I
I
|
T
'
-+
1
I
1
1
i
\
1
1
1
I
I
|
|
|
|
|
|
|
|
|
|
|
1
1
1
1
1

A E—

G TauHMK 0
1

Puc. 32 OaHoBpeMeHHOE nepemelleH1e KypcopoB AnA NpoBepku BapuaLuii
ANUTENbHOCTW UMNYNbCOB
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

N3mepenna

ABTOMatnyeckoe BbinonHeHne namepenuin 188
CsoaHan tabnuua namepenuit 189

WNamepenua Hanpaxenua 192

Namepenua spemenn 200

Moporu uamepenuii 206

OkHo usmepeHua u akpaH "MacwTta6" 208

C nomombio kHonku [Meas] (Miamepenua) MokHO aBTOMATUYECKH IIPOBOIUTH
U3MepeHne CUrHa/ioB. HekoTopble BHAbI M3MEPEHHH TOCTYIHbI TOJIBKO /I
aHAJIOI'OBBIX BXOIHBIX KaHAJIOB.

PesysibTaThl YeThIpeX MOC/IEQHHX BHIOPAHHBIX M3MEPEHHH OTOOPaKAIOTCSA B
00/1aCTH PE3y/IbTATOB M3MEPEHUI B IPaBOH YaCTH SKPaHA.

Kypcopsb! BE/IIOYEHbI QI OTOOPaMKeHUI MOC/IeqHell M3MepsAeMON YacTh
curHa/a (KpafiHUH HIGKHHN OKasaTesb B 00/IaCTH M3MEPEHHH CIIpaBa).

06paboTka nony4yeHHbIX AaHHbIX

Kpome nameHeHus napameTpoB aAucnnes, nocne c6opa AaHHbIX MOXHO Tak>Xe NpoBOAUTb
BCE U3MEpPEeHUA U NPUMEHATL Bce MaTeMatudeckue cyHkuuu. Mo mepe NpokpyTku,
macLTabupoBaHuA, BKIIOYEHWUA U BbIKMIOYEHUA KaHanoB 6yAeT BbINOMNHATLCA NepepacyeT
U3MepeHuin 1 mateMmatuieckux hyHKUMI. YBenuueHue n ymeHblleHUe Maclutaba curHana
C NOMOLLbIO PyYKU U3MeHeHUA Ko3dduumeHTa pasBepTku U PyYKM M3MEHEeHMA HaCcTPoeK
BONbT/A€NEHMA N0 BepTUKanu npuBoAMT K U3MEHeHMIo paspelueHna aucnnen. Bosaelicteue
Ha paspelleHne MmaTemMmaTuyeckmux yHKLKUIA U U3MepeHUi NPoMcxoauT BCneacTBUe TOTO, YTO
U3MepeHua u PyHKLMW NPOBOAATCA U MPUMEHAIOTCA K 0TO6pakaeMbIM AaHHbIM.
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13 Wamepenus

ABTOoMatnuyeckoe BbiNnosiHEeHue M3Mep8HMﬁ

188

1 Hamwmure kHOUKY [Meas] (iamepenna), 4To6bI 0TOOPA3UTh MEHIO
"U3mepeHune".

HasxxMuTe mporpaMMHYy0 KHOHOKY VICTOYHMK, 4TOOBI BBIOpPATh KaHAJ /I
3aIlyCKa MaTeMaTH4YeCKON (PYHKIIUU WM U3MEpPEHHE OMOPHOr0 CUTHAJIA.

11 ©3MepeHuH JOCTYIIHBI TOJIBKO OTOOpaskaeMble HA SKPaHe KaHaJIbI,
MaTeMaTHYecKkue (PYHKIMU U OIOPHBbIE CHUTHAJIBI.

Eciin HeoOxomuMas [Jid M3MEPEHUS YACTh CUIHAJIA OTCYTCTBYEeT Ha
PKpaHe MM OTOOpaMkaeTcs HeJOCTATOYHO YeTKO, TO JJIA Pe3yJIbTaTa
oTobpasurcs cooduenne "I'panurnpl orcyrcTByoT", "O0pesano", "CirabbIi
curHas1", "sHauenne <", "3HaueHHe >", MM HMHOE IIOJOOHOE COOOIEHHE,
O3HaAYampllee, YTO HA TOYHOCTb M3MEPEHHUs II0JIaraThbCs He CJIeHyerT.

Yro6bI BHIOPATh THUIl M3MEPEHHsd, HasKMUTE IPOrpPaMMHYI0 KHOIKY Tum,
3aTeM IIOBEPHUTE PYYKY BBOJIA.

- N wiknoe
0 A8HHEI

HEMEHME - Hapman bHbl

M wiknoe
MG Hel i
LMK OB

nanHeli akpan [o1a atkneH

Time Maonw amn( 1]

{ f MNepuon
—

(3 YactaTa
T

] Tun

HacT
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Namepenna 13

JlormoJTHUTE/IbHBIE CBEJEeHUS O THUIIaX U3MEPEeHHH CM. B pasjesie
"CpogHasa Ta0/IMIa U3MepeHH#" Ha cTpaHuie 189.

4 Jl;1a HACTPOHKHU MOIOJHUTEbHBIX ITapaMETPOB HEKOTOPBIX H3MepPeHUH
cTaHeT JOCTYHHOM IporpaMMmHas KHomka Hactpoiiku.

5 Haxwmure mporpamMMmHyio KHOOKy [flo6aButb iamepenne uim HamxMuTe
PYUYKY BBO[a, YTOOBI OTOOPA3sUTh BbIOPAHHOE H3MEpPEeHHe.

6 YToObI BBIKJIIOUYUTH M3MepeHHs, CHOBa HaskmuTe KHomKy [Meas]
(Namepenua).
H3MepeHHsa ¢ sKpaHa CTHPAIOTC.

7 YToO6BI OCTAHOBUTDH BBINIOJIHEHHE OTHOTO HJIM HECKOJbKUX U3MEPEHUH,
HaKMHTE IIPOTPAaMMHYI0 KHOIKY COpoc uamep u BbIOepuUTe H3MepeHUe
I/ yaaJIeHHusS WA HaXKMHUTEe KHONIKY YAanutb Bce.

¥aanute
Bce

Ilocsie ynajeHus BceX M3MEPEHUH IIPU MOBTOPHOM HAKATUM KHOIKHU
[Meas] (W3amepenua) msmepeHuaMu mo ymosadanuio oyayT "Hacrora"' m
"Tlonmuaa amnoauTyaa".

CsopHana tabnuua uamepeHui

B npuBefeHHOH gaJjiee TaG/IUIE IIE€PEUNC/IEHbI U3MEPEHHs, aBTOMATHYEeCKH
OpoBOMbIe ociuiorpadoM. [[Jid CUTHAJ/JI0B aHaJIOTOBBIX KaHAJIOB
BO3MOKHO BBINOJIHEHHE BceX HU3MepeHuH. [[JId CHIHAJIOB MaTeMaTHYeCKHUX
dyHKIINH, 3a HcKI0UYeHneM BII®, Bo3MoxKHO HMpoBegeHHe BCceX M3MEPEHHUH,
kpoMme mamepeHus "Cuerduk". Kak mokasano B TalJuile, IJId CUTHAJIOB
MaTeMaTuueckoil (pyHKIuN BII® u mudpoBbIX KaHAJIOB BO3MOIKHO
BBIIIOJIHEHNE OIPAHHMYEHHOI'0 HA0opa H3MepeHHH.
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13 WN3mepenus

N3mepenue Donyct | Jonyctumo Mpumeyanua
umo ana

ana umcpoBbIx
MareM | KaHanoB
atuyec
KoM
thynku
um
BNO’

"06wWwmii cHumok" Ha
ctpaHuue 191

"Amnnutyaa" Ha
cTpaHuue 193

"CpesHee 3HayeHue" Ha Na,

cTpaHuue 197 "MonH
biiA
akpaH"

"OcHoBaHue" Ha
cTpanuue 195

"[inutenbHOCTL cepun™ Ha
cTpaHuue 202

"3asepxka" Ha cTpaHuue 203 CpaBHUTENbHOE N3MepeHue AByX
MCTOYHMKOB. YT06bI YKa3aTh BTOPOIA
MCTOYHMUK, HAXKMUTE KHOMKY
Hacrpoiiku.

"Pabounii umkn" Ha Na
cTpanuue 202

"Bpema cnaga" Ha
ctpanuue 203

"Yacrtorta" Ha cTpaHuue 201 Na

"Makcumym" Ha [a
cTpaHuue 193

"MutHumym" Ha ctpanuue 193 | [a

"OTKnoHeHue o1
YCTaHOBNEHHOTOo
3HauyeHua" Ha ctpaHuue 195
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Namepenna 13

N3mepenne Lonyct | flonyctumo Mpumeyanua
umo ana

ana umcpoBbIX
MareM | KaHanoB
atyec
KOW
thynku
um
BNO’

"lMonHaa amnnutyaa" Ha Na
cTpaHuue 193

"Mepuoa" Ha ctpanmue 200 Na

"@asa" Ha cTpaHuue 204 CpaBHUTENbHOE N3MepeHue AByX
MCTOYHMKOB. YT06bI YKa3aTh BTOPOA
MCTOYHMK, HAXKMUTE KHOTIKY
Hacrpoiiku.

"OTpuuaTtenbHblii BbiGpoc" Ha
cTpaHuue 196

"Bpemsa HapacTaHua" Ha
cTpaHuue 203

"DC RMS" na ctpanuue 197

"AC RMS" na ctpanuue 198

"BepxHuit ypoBeHb" Ha
cTpaHuue 194

"+ [InutenbHocTb" Ha Na
cTpanuue 202
"— [InutenbHoCTb" Ha [a
cTpanuue 202

[na sbinonHeHuna apyrux uameperuii curana bI® socnonbayittech kypcopamu.

06wumit CHUMOK

Ilpu usmepenun tuna "OOIMHA CHUMOK" OTOOpaKAETCSA BCILJILIBAIOIEE OKHO
CO CHUMKOM BCEX H3MEPEeHHH OTHeJbHOI'0 CHUTHAJIA.
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Kanan 1

ManH amn

Manw ann|1]:

Mo:KHO TaKKe BBIMOJHUTL HACTPOUKy m/ia KHomku [Quick Action] (Bbictpoe
AeicTBue), 4TOGhI P ee HaKATUH OTOOPAKAJIOCHh B CINIbIBAIOIEE OKHO
"O6uuit cauuMok". Cm. "Hactpoiika kHomku [Quick Action] (BbeicTpoe

neiicreue)" Ha cTpaHule 273.

N3mepenna HanpaxxeHua

Ha CcJAeqyleM PHUCYHKE IIOKa3aHbl TOYKH H3MEPEHHA HaIIPIKEHUd.

MaKCUMyM - - -- -~ - B . BepxHuit ypoBeHb

MonHas aMmnnmTyga

B R IR 35 et OcHoBaHue
""" MuHumym

B kadecTBe eIUHUI] U3BMEPEHUSI CUTHAJIA KAMKIOT0 BXOJHOTO KAaHAJIA MOMKHO
C IOMOIIBI0 IIPOrPaMMHOII KHONKKM EAMHMUbI Npo6HMKA YCTaAHOBUTH BOJIBTBI
wian amiiepbl. CM. "YKazaHue eIWHUI] U3MEpeHHs KaHaJja' Ha cTpaHulle 68.
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Onmcanue eqUHUI] U3MEPEHHUS CHUTHAJIOB MaTeMaTHYeCKUX (PYHKIIUH CM. B
paspesie "EQUHUIBI U3MepPEeHUI /I OCIIH/IJIOTPAMM MAaTeMaTUYeCKIX
GyHEIUH" HA cTpaHuie 74.

e "TlomHasg amminTyna" Ha crpaHune 193

¢ "MakcumyM" Ha cTpaHune 193

e "Munumym" Ha cTpaHuie 193

e "AMmmuuTyna" Ha ctpanuiie 193

e "BepxHUil ypoBeHBL" Ha cTpaHure 194

e "OcHoBanue" Ha cTpaHuie 195

¢ "OTKJIOHEHHE OT yCTaHOBJIEHHOT'O 3Ha4YeHUA" Ha cTpaHure 195
e "OrpunaresbHbIA BbIOpOC" Ha cTpaHuile 196
e "CpenHee 3HaueHHe" Ha cTpaHuile 197

e "DC RMS" Ha crpaHune 197

e "AC RMS" nHa crpanune 198

Monnaa amnnurypa

3HadYeHHe MOJHOH aMILIUTYAbl — 5TO PAa3HUIA MEXTY MaKCHUMAaJIbHBIMU U
MUHHMAJILHBIMHA 3HaUYeHUAMHU. M3MepsaeMble 3HAYEHUA 0003HAUAIOTCS
KypcopaMu ocu Y.

Makcumym

MakcuMyM — 3TO MaKCHMAaJbHBIA YPOBEHb OTOOPaKaEeMOT'0 CUTHAJIA.
HaMmepsaeMoe 3HaUeHHEe 0003HAYAETCA KypcopoM ocH Y.

Muunmym

MUHHMYM — 3TO MHHHMAaJIbHBIH YPOBEHb OTOOPAKAEMOr0 CHTHAJIA.
H3MmepsaeMmoe 3HaUeHHe 0003HAUYAETCI KypcopoMm ocH Y.

Amnnutypa

AMIINTYya CHUTHa/Ja — 9TO Pa3HUIA MEKIY ero BepXHUM U HUEKHUM
sHaUYeHHUIMH. M3MepseMble 3HaUeHHS 0003HAYAIOTCA KypcopamMu ocHu Y.
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BepxHuit ypoBeHb

BepxHUil ypoBeHb CHUTHAJIa — 3TO peskuM (HamubGoJiee o0lilee 3HAYEHHE) B
BEPXHEH YacTHU CUTHasIa. ECJM 3TOT pPeXUM TOYHO He OIIpefesieH,
LA

napameTp "BepxHuii" paBeH mapametrpy "MakcumyMm". U3amepsaemoe
3HaueHHe 0003HAYaeTcid KypcopoM ocH Y.

Cm.1akke < "Jlokajusalusa HUMITYJIbCa JJIA U3MePEHUs BEePXHEro ypoBHA" Ha
cTtpaHuiie 194
ﬂoxanuaauuﬂ nMnynbca agna uamMmepeHuna BepxHero ypoBHa

Ha pucyHke HUKe IIOKa3aHO, KaK C IIOMOIIbI0 pesxkuma "Macirrad"
JIOKAJIN30BaTh UMITYJILC JIJIS BBIMOJTHEHHS W3MepeHus BepxHuit ypoBeHb.

MoskeT MOHAAOOUTHCA U3MEHHTh HACTPOHMKY OKHA M3MEPEHHs, UTOOLI
IPOBECTU HU3MepeHHe B HHKHeM okHe "MacmTad". CM. "OKHO H3MepeHus U
skpaH "Macirad" Ha crpanuie 208.

Puc. 33 JTokanusauma obnactv AnA UsMepeHUa BEPXHEro ypoBHA
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OcHoBaHue

OcHOBaHHE CHUTHaJIa — 3TO pekuM (HaubGoJiee o0lllee 3HAUEHHE) HUKHEH
YacTH CUTHaJIa. EcC/IM 3TOT pekMM TOYHO He OIpejesieH, OCHOBaHHE

COOTBETCTBYeT MHUHUMyMYy. 3aMepsaeMoe 3HaueHHe 0003HAYaeTCsI KypCOpOM
ocu Y.

OTknoHeHwue ot YCTaQHOBJIEHHOIO 3HaYeHusn

H3MmepeHre OTK/JIOHEHUS OT YCTAHOBJIEHHOIO 3HAYEHHs — 9TO BbIPAKEHHOE
B IPOIEHTaX OT aMILIUTYIbl MCKajKeHUe, COIPOBOMKAAIOIEe IVIaBHBIN
nepexopn dppouTa. Kypcopsl mo ocu X 0003HAYAIOT U3MEPEHHbIH (DPOHT
curdHasia (OJMKaARIINNA K KOHTPOJbHOH TOYKE 3aIlycKa).

local Maximum — D Top
Amplitude

Rising edge overshoot = x 100

. B — D local Mini
Falling edge overshoot = ase Amgclzie‘lu delnlmum x 100

OTKIOHEHME OT YCTAHOBMNEHHOMO 3HAYeHUs!
v o JloKasnbHbI Makcumym

NokanbHbIA MUHUMYM  OtknioHeHue oT YCTaHOBIIEHHOMO 3Ha4YeHus

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 195



13 WN3mepenna

1100y 2

Kanant
oc 10.0:1
10.0:1

4

Man amnl 1)

Oen oH|

Tun
O TRnaH

Puc. 34 ABToMatnuyeckoe n3mMepeHune OTKNoHeHUA OT YCTaHOBJTIEHHOIO 3Ha4YeHunA

OtpuuartenbHbiii BbiGpoc

OTpuLaTe/JabHbIA BHIGPOC — 9TO BhIPAKEHHOE B IIPOIEHTAX OT IIapaMeTpa
"AMIIINTY A" MCKaMxeHUe, MpeJIecTBYIollee IJIaBHOMY Nepexoay PpoHTa.
Kypcops! o ocu X 0003HAYAIOT U3MEPEHHBIH (PPOHT CHIHAJIA
(OmmsKaHdIIMi K KOHTPOJIBHON TOYKE 3aILyCKa).

local Maximum — D Top y

Rising edge preshoot = Amplitude

100

Base — D local Minimum
Amplitude Sl

Falling edge preshoot =
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OTpuuaTenbHbIit BbIGpOC

JTokanbHbIN Makcmym
T

BepxHuii ypoBeHb

OcHoBaHue

OTpuuartenbHbIii Beibpoc JlokanbHbI MUHUMYM

CpenHee 3HaueHue

Cpeniee 3HaYeHHE — 9TO CyMMa YpPOBHeH mpo6 curHaJjia, mejieHHas Ha
YUCJIO TIPOO.

Xi
Average = =5—

rje X; = 3sHadeHHe B HU3MepAeMOH 7-0d TOuYKe, a N = KOJUYECTBO TOUYEK B
HHTEpBaJie U3MepeHUs.

HsmeHeHne nHTepBaJsia uaMepeHusa "IIO/IHBIA SKpaH" IIO3BOJISIET U3MEPUTD
3HaUYeHHEe BO BCEX OTOOPaKaeMbIX TOUKAX HAHHBIX.

N3meHeHMe mHTepBaJa uaMepeHUd "N-ITUKJIbI" II03BOJISIET U3MEPUTH
3HAYEHHE Ha I1eJI0M YHCJ/Ie MePHOI0B oToGpaskaeMoro curHasa. [lpu
HaJINYNH MeHee TpeX (PPOHTOB [Jid U3MEPEHHs OTOOPAKAETCI COOOIeHHe
"Het dopoHTOB".

Kypcopsbl o ocu X 0003HAYAIOT MHTEPBAJ HU3MEPIEeMOro CHUTHaJIA.

DC RMS

DC RMS - 3To cpegHeKBaJpaTHYEeCKOe 3HaUeHHEe CUTHAJA 334 OJUH HJIN
60J1ee TOJIHBIX IEPHOIO0B.

RMS (dc) =

rje X; = 3Ha4YeHHe B HU3MepsAeMOH 7-0d TO4YKe, a N = KOJUYECTBO TOUYEK B
HHTEpBaJie U3MepeHHs.
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HN3meHeHne nHTepBaJsia uaMepeHusa "IIO/THBINA SKpaH" II03BOJISET U3MEPHUTH
3HaUeHHEe BO BCEX OTOOpasKaeMbIX TOUKAX HAHHBIX.

HN3menenue mHTEpBaJia maMepeHUd "N-ITHKJIBI" II03BOJIIET U3MEPHUTH
3HaUYeHHe Ha I[eJI0M YHCJ/Ie IMEePHOIOB 0TOOpasKkaeMoro curtasa. Illpu
HaJINYUH MeHee TpeX (PPOHTOB [Jid H3MEPEHHs OTOOPaMKAETCI COOOIeHHe
"Her cdpoHTOB".

Kypcops! o ocu X 0003HAYAIOT HHTEPBAJI H3MEPIeMOro CHrHaJIa.

AC RMS

AC RMS - 3T0 cpemHeKBaJpaTUYECKOoe 3HAUEHHE CHTHaJIa C yJAaJIeHHbIM
KOMIIOHEHTOM ITOCTOSHHOT'O TOKa. JTO MOJIe3HO, HAIIPUMED, HJIA U3MepeHHUs
II[yMOB HMCTOYHUKA ITUTAHUI.

NHuTepBas namepenusa "N-ITUKJBLI" MO3BOJIAET U3MEPUTH 3HAUEHHE Ha I1€J10M
Yucje MEPUOIOB O0TOOPaMKaeMOro CHUTHasa. [Ipu Ha/JIUYUM MeHee TpexX
$PpOHTOB J/id U3MepeHHs oToOpaskaeTcsd coobmeHue "HeT ¢ppoHTOB".

Kypcopsl o ocu X 0003HAYAIOT MHTEPBAJ HM3MEPIEeMOro CHUTHaJIa.

H3MmeHeHHe MHTEpPBaJa U3MepPeHUA 'IOJIHBbIN 5KpaH (CTHA OTKJIOHEeHhe)" —
9T0 maMepeHHe RMS B MOJHOBKPAaHHOM pe:KHME C yAaJdeHHBIM
KOMIIOHEHTOM MHOCTOSHHOTO TOKa. OHO IT03BOJIAET U3MEPUTH CTAHAAPTHOE
OTKJIOHEHHE OTOOpaKaeMbIX 3HAUEHHUH HAIPSIKEHHU.

CTaHIapTHOE OTKJIOHEHHE HU3MEPEHUA — ITO BeJIMIUHA, HA KOTOPYIO
H3MepeHHe OTKJIOHSIEeTCA OT cpeaHero sHadeHud. CpejiHee 3HaYEeHHE
H3MEPEHUSI — 3TO yCPEeJTHEHHOE CTATHCTHUYECKOe 3HAUeHUe W3MepeHHs.

Ha pucyHke HH:Ke MOKa3aHO rpaduyeckoe IpeJiCTaB/IeHHe CpPeaHero
3HAYEeHHd U CTAHIAPTHOIO OTKJIOHeHUsa. CTaHIapTHOE OTKJIOHEHUE
o0o03HaJaeTcsa rpeveckoil 6yksoil "curma": ¢. Jlyia pacupegesnenus ['aycca
68,3 % pe3ysbTaTOB U3MEPEHUH HAXOOATCSI B IIpefesiaxX AByX curma (*x 1o)
99,7 HMPOLIEHTOB Pe3y/ILTATOB H3MEPEHUH HAaXOOATCId B IIpeaesax INecTH
curM (+ 3G) OT CpEIHEro.
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mean

-30-20 -10 0 10 20 30

| 68.3%
95.4%
99.7%

CpenHee 3HaYeHHE BBIYMC/ISIETCSI CJICIYIOIIAM 00pPa3soM:

N
Zizlx"

¢ X = CcpegHee 3HaAYE€HHe.

KOJIMYECTBO IIPOBEIEHHBIX HU3MEPEHUH.

® Xj T pe3yJbTaT U3MEepeHudA C HOMEPOM.

CraHgapTHOEe OTKJIOHEHUE BBIUYUC/IAAETCA CJIeAYIOIIUM 00pa3oM:

rme:

* O = CTaHJAPTHOE OTKJIOHEHUE.

e N = KOJHYECTBO ITPOBEIEHHBLIX HM3MEPEHUI.
* X; = pe3yJIbTaT U3MepPeHUs ¢ HOMEPOM.

e X = cpefHee 3HAUYEHHE.
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N3mepenuna Bpemenn

200

Mepwvon

Ha ciemyromem pucyHKe IOKa3aHbl TOYKH U3MEPEHUS BPEMEHU.

Bpemsi HapacTaHus Bpems cnaga
4" — rf Moporu
i f: BepxHwit
E ==== CpeaHuit
1

1
‘:’ﬂ” nTenbHOCTL ~ANWUTenNbHOCTE
b

HwxHui

LB

Mepuoa

Ilo ymo/i4aHUIO 3HAYEeHHUS HUKHErO, CPeTHEr0 W BEPXHEro IT0OPOroOB
usMepeHus coctasadoT 10%, 50% u 90% B mpoMeskyTKe MexITy KpainHUMH
BEPXHUM W HUKHUM 3HadeHHUAMU. CBeJleHUs O HACTPOHKe APYrux
MPOLIEHTHBIX, & TaKie a0COJIIOTHBIX IIOPOTrOBBIX 3HAYEHHHM CM. B pasjeJse
"Tloporu usmepenuii" Ha crpaHuie 206.

e "llepuon" Ha crpanume 200

e "JacroTa" Ha crpaHuie 201

e "+ JlamTessbHOCTRL" Ha cTpaHuile 202

o "— JlmuTesabHOCThL" Ha cTpaHHuie 202

e "[[TuTe/IbHOCTD cepun' Ha cTpaHuile 202
e "PaGounii ruk/a" Ha crpaHuie 202

e "Bpemsa mapacranusa" Ha cTpaHuie 203

e "Bpemsa cmaga" Ha crpanune 203

e "Samepxka" Ha cTpaHule 203

e "®aza" Ha crpanuie 204

Ilepuon — aTO mepuof IMOJTHOTO ITUKJA CUTHaJIa. OTO BpeMsd, U3MepsaeMoe
MeKIy IMepecevueHUsIMH CPeTHEero Iopora ABYMs ITOCJIeq0BaTeTbHBIMH
nepernagaMu OJHON MOJIAPHOCTHU. JIJIA MUCK/IIOUYEHUA BIAUAHUSI KOPOTKUX
HMITYJIbCOB 3TOT IMEPEXOJi CPeTHEro Imopora Takke TOJIKeH IMPOXOIUTH
yepes HUKHHHA W BepXHUHN ypoBHH mopora. Kypcopbl ocu X 0003HAYAIOT
H3MepsAEeMbId yJ4acTOK curuaJja. Todka cpegHero mopora o003HA4YaeTcs
Kypcopom ocH Y.
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Yacrora

YacToTa ompenendercd Kak 1/mepuon. Ilepuos ompefesseTcsa Kak BpeMd
MEXIY MepexoaMU CPeTHEro Mmopora ABYX IOCJIeT0BaTe/IbHBIX (PPOHTOB
OMHOM MOJIAPHOCTHU. [[JIA UCKJIIOUEHUA BJIUAHUA KOPOTKUX HMIIYJIbCOB 3TOT
epexo/] CPeIHero mopora TaKiKe MOJIKeH IMPOXOMUTh depe3 HUMKHUH U
BEPXHUI ypoBHH Iopora. Kypcopsl ocu X 0003HAYaIOT U3MeEPIEMbIN
y4acToK curHaja. Touka cpegHero Imopora o003Ha4YaeTca KypcopoM ocH Y.

Cm. takke ¢ "JlokaJusaius COOBITHA C IEJIbI0 M3MepeHHs JacToThl" Ha cTpanuie 201

Jlokanusauua coObiTUA C Lenbio U3MepeHus 4acToTbl

Ha ciremyroiieM pHCYHKe IIOKa3aHO HpHMeHeHHe pesxuMma "Macimrrad" mis
JIOKAJIM3AIMN COOBITHS C II€JIbI0 H3MEPEHUsA YACTOTHI.

MoskeT HOHAAOOUTHCA U3MEHHTh HACTPOHMKY OKHA M3MEPEHHS, YTOOLI
IPOBECTU HU3MepeHHe B HHKHeM okHe "MacmTad". CM. "OKHO H3MepeHHus u
skpaH "Macirad" Ha crpanuie 208.

Ecau curnan 06pesaH, TO IIPpOBeAEHHE TaKOI'0 U3MEPEHHUA MOKET OKa3aTbCsa
HEBO3MOMKHBIM.

Kanant

oc 1.0

Puc. 35 JTokanuzauma cobbITUA ¢ LENbIO M3MEPEHUA YacTOTbl
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13 WN3mepenus

+ [InutenbHoOCTb

+ [inuTenbHOCTb — 3TO WHTEPBaJI BPpEMEHH OT CPEIHEro Mmopora IepeaHero
¢dpoHTa CcHUTHaJIa 0 CPegHEro Iopora cJIedyIoIIero 3agHero poHTA.
Kypcopsb! ocu X 0603HaAYAOT U3MePAEMBIH HUMITyJibc. ToYKa cpemaHero
nopora o6o3HavYaeTcsa KypcopoMm ocu Y.

— inutenbHoOCTbL

— AnutenbHoCTb — 5TO MHTEPBAJ MEKAY CPEOHUM IIOPOTOM 3agHero (OpoHTa
CHUTHAJIa U CPEIHUM IOPOTOM CJIEAYIOIIEro IMepeqHero poHTa 3TOr0
curnajsia. Kypcopsl ocu X 0003HAYaIOT U3MepsaeMblil uMmyJsabc. Touka
cpegHero Imopora o0603HadaeTca KypcopoM ocH Y.

IAnutenbHocTb cepuu

B pexume "[smuTesbHOCTh cepun" U3MepseTca BpeMs OT IepPBOro 0
nocJjaeaHero (opoHTa Ha dKpaHe.

A
v

Burst width

Pa6ounit umkn

PaGoyuil UK/ HOBTOPSIOIIENCI CEPUU UMIIYJIbCOB — 3TO HPOLEHTHOE
OTHOIIIEHUE JIJIUTETbHOCTH IOJIOKUATEIHHOTO UMITYJIbCA K IEPHOMIY.
Kypcopsl ocu X moOKasbIBaIOT H3MepsIeMbId IIepuoj BpeMeHH. Touka
cpefgHero Iopora 0003HadaeTca KypcopoM ocH Y.

+ Width y

Period 100

Duty cycle =
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Bpema napacranua

BpeMmsa HapacTaHUA CUTHAJIA — 3TO MHTEPBAJ MEXIY IIEPEX0IOM HHKHErO U
BEPXHEro IMOPOTOoB IlepeaHero poHTa curHasia. Kypcop ocu X o6osHadaeT
usMepAeMbId QPOHT. [IJId MoayUYeHnA MaKCUMaJIbHOH TOYHOCTH H3MEPEHUH
3aialiTe HamboJiee BBICOKYI0 HACTPOHWKY BpeMeHU/IesIeHUsA PasBEePTKH, IPHU
KOTOPOW MepeqHuH (PPOHT CHTHAaJIa MOJHOCTHIO OCTAeTCAd Ha dKpaHe.
Kypcopsl ocu Y 0603HaYaOT TOYKH BEPXHEr0 M HUKHETr0 IIOPOTOB.

Bpema cnapa

BpeMmsa criaja cursajia — 3TO MHTEPBaJ MeXKOY HepPexodaMH BEPXHEro U
HIJKHETO TOPOroB 3agHero opoHTa curxasa. Kypcop ocu X o6o3HayaeT
uaMepAeMbId QPOHT. [IJId MoaydYeHnA MaKCUMaJIbHOH TOYHOCTH H3MEPEHUH
3aaliTe HamboJiee BBICOKYI0 HACTPOHWKY BpeMeHU/IesIeHUsA PasBEPTKH, IPHU
KOTOPOH 3aHUN (PPOHT CUTHAJIA ITOJTHOCTBIO OCTAETCA HA KpPaHe.
Kypcopsl ocu Y 0603HaYAOT TOYKH BEPXHEr0 M HUKHETrO IIOPOTOB.

3apepxxka

B pexnme "3anep:kka" mamMepsaeTca MHTEPBAJI BPEMEHH MEKIY
BbIOPAHHBIMH (PPOHTAMHU HCTOYHHKA 1 M MCTOYHHKA 2, OJMKANIINMUA K
KOHTPOJIbHOM TOYKE 3aITyCKa JJId CPeJHHUX IMOPOrOBBIX TOYEK CHTHAJIA.
OTpuniaresabHble 3HAYEHUA 3aJePKKH YKAa3bIBAIOT HA TO, YTO BbIOPAHHBIHN
$POHT HMCTOUYHHKA 1 BO3HHK IIOC/I€ BBIOPAHHOTO (PPOHTA HCTOYHHUKA 2.

Source 1 M

— «— Delay

Source 2 w

1 Haxwmwure kHonky [Meas] (VIamepenua), 4ToObl 0TOOPaA3UTh MEHIO
"UamepeHnue".

2 Haxmure mporpaMMHyk0 KHOOKy WMcTouHMK U ITOBepHUTE PYYKy BBOJA,
4TOOBI BHIOPATh MCTOYHMK IS IIEPBOI0 aHAJIOIOBOI'O KaHaJIa.

3 HaskmuTe mporpaMMHYI0 KHOIKY TUR: M IIOBEPHHUTE PYYKy BBOMA, YTOOBI
BbIOpaTh mapaMerp 3apepXKka.

4 HasxxmuTe mporpaMMHyI0 KHOIKY Hactpoiiku, 4ToOBI BHIOPATH MCTOUYHHK
VI BTOPOr'0 aHAJIOrOBOr0 KaHaJ/la W OTKJOHEHHEe i1 U3MepeHUs
3aJIePIKKH.
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13 WN3mepenna

IIpu HacTpolKax 3a[eP:KKH MO YMOJYAHHUIO ITPOBOIUTCA U3MePEeHHE OT
nepegHero ¢gppoHTa KaHajsa 1 o ImepegHero (oppoHTa KaHaja 2.

5 Ha:xwumure kHoOnKy "Hasan/BBepx" 4YTOOBI BEPHYTHCS B MEHIO
"UsmepeHnue".

6 J[y1s BBIMIOJIHEHUS H3MEPEeHUsT HAKMUTE IPOrpaMMHYI0 KHOIKY Jlo6aButbh
Namepenne.

Ha mpuBeieHHOM [aJjiee PUCYHKe ITOKA3aHO HU3MEPEHHE 3aJIEPIKKU MEKTY
nepegHUM (PPOHTOM KaHajsa 1 M IepeaHuM (PpOHTOM KaHaJa 2.

Da3za

dasza 103BOJISIET BBIUHUC/IUTH CABHUTI (Pa3 MeKIy HCTOUYHHKaAMH 1 u 2,
BBIPpaJKE€HHBIH B rpagycax. OTpunare/bHbIA COBUT (Pa3 yKasbIBaeT Ha TO,
YTO HmepegHUuH (PPOHT HMCTOYHHKA 1 IOSABJIAETCS I03Ke MepeaHero opoHTa
HCTOYHHEKA 2.

Delay
Source 1 Perio

Phase = d x 360
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——————— Period —»

Source 1 M

— «— Delay

Source 2

1 Hammure kHOUKY [Meas] (iamepenna), 4To6bI 0TOOPA3UTh MEHIO
"U3mepeHune".

2 HasxkmuTe IporpaMMHy:0 KHOIKY VICTOUHMK U moBepHHTE PY4YRYy BBOjA,
4TO0BI BHIOPATh MCTOYHMK IS IIEPBOr'0 aHAJIOIOBOrO KaHaJIa.

3 Haxkmure mporpaMMHYI0 KHOIKY TUR: M IOBEpPHHUTE PYYKY BBOA, YTOOBI
BBIOpPATh IMapaMeTp 3apep>Kka.

4 Haxmwure nporpamMMmHyr0 KHouKy Hactpoiiku, 4ToGbI BHIGpATh MCTOUYHHUK
JIJ11 BTOPOI'0 aHAJIOTOBOTO KaHaJa [J1d U3MepeHUsA asbl.

IIpu HacTpo¥kax (pashl MO YMOJUYAHUIO IMPOBOJUTCA HU3MepeHUe (Dasbl
Mmexay 1 m 2 KaHajIaMU.

5 Haxmure kHomky "Hasam/BBepx" 4TOO0bI BEPHYTHCA B MEHIO
"UsmepeHue".

6 I[J'IH BBIIIO/JIHEHUA HM3MEPEHHUSI HAKMHUTE IIPOI'PaMMHYIO KHOIIRY ﬂoﬁanmb
N3mepenne.

Ha mpuBeneHHOM Jajiee pUCyHKe ITOKa3aHO M3MepeHue (Pasbl MeKIY
KaHaJioM 1 M MaTeMaTH4decKoW (pyHKIHMel muddepeHIUpoBaHusd KaHasa 2.
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Mann a1

Moporu namepenun

YcTaHOBKa MMOPOTOB M3MEPEHUS OIpeNe/AeT BEPTHKAJIbLHbIE YPOBHH, Te
OyayT BBIMOJHATHCA U3MEPEHUsT aHAJOTOBOro KaHaJsla HJId
MaTeMaTHYeCKOT0 CHUTHAaJIA.

N3meHeHue noporos nNo ymon4yaHuio Mo>XXeT NpMBeCcT K U3MEHEHUIO pe3ynbTatoB
u3MepeHua

Mo ymonuaHuio 3HaYeHUA HUXKHEro, cpeiHero U BepxHero noporos coctaBnatoT 10%, 50% u
90% 3HauYeHnA MeXay BepXHUM U HUXKHUM YPOBHAMMU curHana. liameHeHue atux
CTaHAaPTHbIX 3HAYEHWIA MOXKeT NPUBECTU K U3MEHEHUI0 peaynbTaToB usmepeHuit Ana

napametpoB "CpeaHee 3HauyeHune", "3aaepxka"”, "Pabounit uukn", "Bpema cnaaa”,

"Yacrora", "0TKnoHeHue oT ycTaHOBEeHHOro sHavyeHua”, "Meproanurocts”, "Pasa",

"OtpuuatenbHbii Bbi6poc”, "Bpema Hapactanua”, "+anutenbHocTb" U "-ANUTENbHOCTL".

1 B meHwo "HaMepeHune" HamMHTe IIPpOrpaMMHYI0 KHOIIKY Hactpoiiku, 3aTem
HaKMHTE IIPOrpaMMHYI0 KHOIKY [oporu, 4ToObI 3aaaTh HOPOTH [JId
M3MePEeHHs aHaJIOTOBbIX KaHAJIOB.
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Mo:xkHO Takxke OTKPBITH MeHI0 "[lopor mamepenus", Haxkas [Analyze]
(AHanu3) > Qynkumu, a 3atem BbIOGpas [oporu usmepenua.

HpOI‘paMMHaH kHomKa VleTouHMK mosBosigeT BbI6paTL aHaAJIOTOBBIA KaHAJI
WJIH MaTeMaTUYeCKUil CUTHAJ KaK HUCTOYHHUK, OJId KOTOPOI'O HeO6XO,E[I/IMO
HU3MEHHTHb IIOPOI'H H3MEpEeHHdd.

Ka?K,E[OMy aHaJ0r'oBOMy KaHaJly U MaTeéMaTH4Ye€CKOMY CHI'HAJIy MOJKHO
IIPUCBOUTH YHHKaJIbHbI€ 3HAYE€HHA IIOPOI'OB.

IIporpamMHasi KHOMKa TUR MMO3BOJIsIET 3a/iaTh MMOPOTU H3MepeHUus B %
(TIpOIIeHT OT 3HAYEHWH BEPXHEro W HUIKHEro YPOBHSA) WM B BHUJE
A6contotHblil (a0COJTIOTHOE 3HAYEHUE).

Iloporu B mporieHTaxX MOIYT COCTaBJIATH OT 5% Ho 95%.

EnuHunbl u3sMepeHus IJid aOCOJIIOTHBIX 3HAYEHUH ITOPOTOB KaMKIOr0
KaHaJ/Ia 3aal0TCA B MEHIO ITPOOHHKA KaHAJIA.

Korma niia mapamerpa Wetounuk ycranopsieHo 3HadeHue Mar.cyHkuua:
f(t), msg mopora Tum Mo:KHO 3amaTh TOJBKO 3HadeHue [poueHr.

coBerT PekomeHpaauum oTHocuTenbHo abconOTHLIX 3Ha4YeHuii NoporoB

A6contoTHble 3HaYeHKUA NoporoB 3aBUCAT OT MacLUTabupoBaHUA KaHana, KoadyhmumeHTa 3aTyxaHma
npo6HuKa u eanHny uamepenua. Beeraa saaasaiite aTm 3HayeHnA nepes yCTaHOBKOM aBCOMIOTHBIX
3HayeHuii Noporoe.

MuHuManbHoe N MakcumarnbHOe 3HaueHMA NoOPOroB orpaHMYeHbl IKPaHHbIMMU 3HAYEHNAMM.

Ecnu kakoe-nn6o n3 abcontoTHbIX 3HaYeHMiA NOPora BbILLIE UM HUXKE MUHUMATbHOTO UMK
MaKCMMarnbHOro 3HaYeHWA CUTHana, U3MepeHUe MOXET 6biTb HeNpPaBMbHbIM.

YroObl 3aaaTh HUKHEE 3HAUEHHE IOPOora H3MepPeHHsd, HasKMUTe
OPOrpaMMHYI0 KHOIIKY HMXXHMW B mOBepHHTEe PYJKYy BBOA.

Ecau HMKHee 3HaueHHe Oy[eT yBe/JIHYEHO TaKHM 00pasoM, YTO
MPEBBICUT CPegHee 3HAUYEHHEe, TO CpeaHee 3HAUYeHHEe OymeT
aBTOMATHYECKH YBEJIMYEHO TaKUM 00pPas3soM, YTOObI OHO ObLIO OOJIbIIIE
HIZKHEro 3HaveHus. 1[0 yMOJTYaHHUIO HHKHUHN IIOPOr MMeeT 3HaYeHHe
10% nim 800 mB.
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Ecau mopor Tun uMmeer 3HadeHue B %, HUKHEMY IIOPOTY MOIKHO
IPHUCBOUTH 3HaUYeHUe oT 5% mo 93%.

b YroOnI 3amaTh cpeHee 3HAYEHUE IIOpPOra M3MEPEeHUdA, HAKMUTE
OpPOrpaMMHYI0 KHOOKY CpeaHuii M mOBepHUTEe PYYKY BBOJA.

CpenHee 3HaYeHHE 3aBUCUT OT 3HAYEHUH, 3aJaHHBIX IJId HUKHErO U
BepXHEro moporoe. Ilo ymo/4aHuio cpegHUN mopor uMmeet 3HadeHue 50%
wiu 1,20 B.

Eciim mopor Tun mMeeTr 3HadeHue B %, cpelHEMY MHOPOTY MOIKHO
IPHUCBOUTH 3HaUYeHHEe oT 6% mo 94%.

6 Yro6bI 3a7aTh BHICOKOE 3HAUEHHE IIOPOra H3MePeHH:s, HAKMUTE
OPOrpaMMHYI0 KHOIIKY BepXxHuMid M moBepHHUTE PYUYKYy BBOJA.

Ecau BepxHee 3HaueHHe OygeT yMEHBIIEHO TAKHM 00pPasoM, UYTO CTAHET
MeHbIIIe CpefHero sHa4YeHHsd, TO CpeJHee 3HAYeHHe OyaeT
aBTOMATHYECKH YMEHBIIEHO TaKHM 00pasoM, 4TOObl OHO OBLJIO MEHbIIEe
BepXHero sHauveHHus. 10 yMO/JIYaHHIO BEePXHUH IIOPOT MMeeT 3HAYEeHHe
90% nu 1,50 B.

Ecau mopor Tun umeer 3HadyeHue B %, BepXHEMY IIOPOrY MOKHO
IPHUCBOUTH 3HaUYeHUe OoT 7% mo 95%.

OxHo u3amepenua u akpau "Macwra6"

208

Ilpu oTob6pakeHUN BPEMEHHOH PasBEPTKH C U3MEHEHHBIM MAacCIITa0oM
MOJKHO 3a[aTh BBIIOJIHEHHE H3MepeHHuiH jan6o B okHe "[yiaBHoe", 160 B
okHe "MacirTad".

1 Haxmwure kHonky [Meas] (i3amepenua).
2 B menmo "HamepeHue" Ha;KMHTe HporpaMMHYI0O KHOIKY Hacrtpoitku.

3 B menro "HacTpoiikum usmepeHHd"' HaKMHUTE IMPOTPAMMHYIO KHOIIKY OKHO
M3Mep, a 3aTeM C IIOMOIILI0 PYYKH BBOJA BhIGEPHUTE OMUH U3 CJIEIYIOIIUX
napaMeTpoOB:

ABTOBbIOOpP — M3MepeHHe BBIIIOJHAETCS B HUMKHeM okHe "Macmrrad".
Eciim maMepeHne HEBO3MOKHO BBIMIOJHUTB, TO HCIIOJIb3yeTCs BepXHee
okHo "[v1aBHOE".

fmaBHoe — /1 M3MepeHUs HCIOJb3yeTcAd BepxHee okKHO 'TyiaBHOe".

Macwrab — 1719 M3MepeHHs HCIOJIb3yeTCs HukHee OKHO "Macmrad".
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

®
Q@o-:. 14
® TectupoBanue no macke

Co3paHue macku "3onotoro" curiana (Astomacka) 209
[Mapametpbl HacTpoiiku TecTa no Mmacke 212

Cratuctuka no macke 215

NameHeHue dpaiina macku BpyuHyio 216

Cospanue caiina mackn 220

TecTupoBaHUE II0 MacKe II03BOJIAET IIPOBEPUTHb COOTBETCTBHUE CHUTHAJIA
oIpeqieIeHHOMY Habopy ItapaMeTpoB. Macka ompefesifeT 00JacThb QUCILIES
ocnmyiorpada, B KOTOPOH TOJ/IKEH OCTaBaTbCA CUTHAJ, UTOOBI
COOTBETCTBOBATh BHIOpAHHBIM mapamerpaM. COOTBETCTBHE MacKe
IpPOBepIeTCA IO TOYKAM Ha BceM auciiee. TecT Mo MacKe BBIMOJJTHIAETCA Ha
oToOpakaeMbIX aHAJIOIOBBIX KaHaJlaX W He BBIIOJIHAETCI Ha KaHaJsaX,
KOTOpbIe HEe OTOOPAaKAITCA.

Ils11 mpoBedeHUs TecTa IO Macke 3akamuTe momysab LMT mpu
OpUOOPEeTEeHNN OCIU/IIorpada MM aBTOHOMHBIN Moay/b DSOX2MASK -
mocJie ero MpuoOpeTeHus.

Co3panue macku "3onororo" curnana (ABromacka)

30J/10TOM CHUI'HAJI COOTBETCTBYET BCEM BBLIOPAHHBIM IIapaMeTpaM, U MMEHHO
Cc HUM OYJayT CPaBHUBATHCI BCe APYrHe CUTHAJIBI.

1 HactpoiiTe ocim/uiorpad Ha OTOOpaKkeHHE 30JI0TOTO CHUTHAJIA.
2 Haxuute kHOIKy [Analyze] (Ananus).
3 Haxkmure kHOmKy OYHKUMM U BbIOepuTe 37eMeHT TecT mo Macke.

4 Yro06bI HayaTh TECT IO MacKe, CHOBAa HamxMHUTe KHOOKY OyHKuum.
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14 Tecmuposanue no macke

5 Haxmure KHOIIKY ABTOMacka.

6 Haxmvure kHOuKy Mcrounumk B MeHIo "ABTOMacka" M yOeaHTECh, UTO
BbIOpaH HY:KHBIH aHAJOTOBBIH KaHaJI.

Kanant
10.0:1
10.0:1

EniHuM Lpl
JenennA
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7 OrperynupyiiTe ropu3oHTAJBHBIA (* Y) U BepTHKaJBHBIA (+ X) IOIIyCK
Macku. EMMHUIIAMU PEry/JIHPOBKU CJIYKAT JeJeHUsA KOOPAUHATHON CEeTKHU
uu abCoOIIOTHBIE eIUHHIIbI (BOJIBThI U/ CEKYHIbI), KOTOPbIE MOJKHO
BBIOPATH C IOMOIIbI0 IPOrPAMMHON KHONKKN EAMHMUbI.

8 Haxxmure mporpamMmHyio kHonky Cospats Macka.
Macka cosfgaHa M IPOBepPKa HAYHMHAETCH.

IIpu KaxkIoOM HaxaTHH ImporpaMmHoi kHouku Cosparb Macka crapas
MacKa yHoajsgeTcsd U CO3HAaeTcCs HOBad.

EniHuM Lpl
JenennA

9 Yro0nI yYAaJauTb MAaCKy U OTKJIIOUUTH TE€CTHPOBaHHE IIO MAaCKe, HaKMUTE

kHonky Hazam/BBepx IJig BosBpara B MeHIo "TecTt mo macke", u
3aTeM HaKMHUTe IIPOrpaMMHYI0 KHONKY Ypanutb Macka.

Ecim Bo BpeMsA TecTa II0 MacCKe PEKUM IMOCTOAHHOIO IIocjecBedeHUsd (CM.
pasges "YcTaHOBKa W OTMEHa IIoc/iecBedeHUA" Ha cTpaHuie 115) BKJIIOUEH,
TO OH He OTKJIo4aeTcsd. Ec/Jiu mpu akTHUBAIMU TecTa II0 Macke MOCTOSHHOE
mocJiecBeueHre BBIKJIIOYEHO, TO OHO BKJIIOYAETCS MPU BKJIIOYEHUH TecTa MO0
MacKe U BBIKJIIOYAETCSA IIPU BBIKJIIOUEHHU ITOCJIETHETO.
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14 TectupoBaHnue no macke

Ycrpanewne Eciu npu Haskatum KHonku Cospatb Macka oToGpaskaeTcs Macka,
HemonajoK 3aKpbIBaOIas BeCh 3KPaH, TO MPOBepPhTe HACTPOUKH * Y u = X B MEHIO
HacTpoiiku Macku  "ABToMacka'. Ecau [qyia HEUX ycTaHOBJIeHO 3HadeHue "0", Macka Oyaer
BIUIOTHYIO MOAXOAUTH K (DOpMe CHUTHAJIA.

Ecaun npu Haxarum kHonku Cospatb Macka cospaercs BIeYaT/IeHHE, UTO
Macka He coO3[aHa, MpoBepbTe HACTPOHKH * Y m * X. Bo3sMoixkHO, OJId HUX
YCTaHOBJIEHBI HACTOJILKO BBICOKHE 3HAYEHUs, YTO MAacCKy He BHIHO.

Mapamerpbl HacTPoiikKu TecTa No Macke

HasxkmuTe mporpaMMmuyo KHomlky Hactpoiika B menio "Tect mo macke",
4yT0OBI ImepeiTH K MeHI0 "HacTpoiika mackm'.
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3anyck go

C nomoLubto nporpaMMHo¥ KHoMkK “3anyck 40" MOXHO yKasaTb ycrnosue

npekpalleHua TeCTUPOBaHUA.

* Bcerma — ocumnnorpac pa6otaer HenpepbiBHO. TeM He MeHee, B Cryyae
BO3HUKHOBEHMA OLLUMOKM BbINOMHAETCA AeWCTBME, 3alaHHOE C NOMOLLbIO
nporpammHoii kHonku Mpu ownbke.

*  MuHumanbHoe yucno TectoB — Bbi6epuTe 3TOT NapameTp U HaXMUTe
nporpammHyto KHonky Yucno recroB, 4to6bl BbiGpaTh YNCIIO 3aMYCKOB
ocuunnorpaca, 0T06pa3nTb CUrHarbl U CPaBHUTb UX C MACKOIA.
Ocumnnorpad octaHOBUTCA NOCHE BbINOMHEHWA YKa3aHHOTO YMCTa TEeCTOB.
YkasaHHO€ MUHMMarbHOe YUCNO TeCTOB MOXKeT 6bITb NpeBbiLeHo. B
cryyae BO3HMKHOBEHUA OLIMOKM BbINOMNHAEGTCA AeCTBUE, 3a/jaHHOE C
nomoLLblo nporpammHoii kHonku Mpw ownbke. Yucno aktuyecku
BbINOMHEHHbIX TeCTOB 0To6pakaeTcA Haj NPOrpaMMHbIMU KHOMKaMM.

*  MuHumanbHoe BpeMAa — BbiGepute 3T0T napameTp U HaXmuTe
nporpaMMHyto KHonky Bpema Tecta, uto6bi ykasaTb AnNMTENbHOCTL paboTbl
ocuunnorpadda. Mo npowiecTeun ykasaHHOro BpemMeHu ocuunnorpadg
ocTaHoBUTCA. YKasaHHoe BpemAa MoXeT ObITb NpeBbilleHo. B cnyyae
BO3HUKHOBEHMA OLUMOKM BbINONHAETCA AEWCTBME, 3aJlaHHOE C NOMOLLbIO
nporpammHoi kHonkw Mpu owmnbke. PakTnyeckoe Bpema TecTa
oTo6pakaeTcA Haj MPOrpaMMHbIMU KHOMKaMM.

*  MunumanbHaa curma — BbiGepuTe 3TOT MapaMeTp U HaXXMuTe
nporpammHyto KHonky "Curma", yto6bl ykaszaTb MUHUManbHoe
cpeAHeKBaApaTMUYHOE OTKNOHeHMe. TecT o Macke BbINOMHAETCA 40 TeX
nop, noka He 6yaeT NpOTeECTMPOBAHO A0CTAaTOYHO CUTHANOB ANA
JOCTUXEHUA MUHUMaNbHOTO CpeHeKBaApaTMYHOTO OTKIOHeHuA TecTa. (B
cryyae BO3HMKHOBEHUA OLUMGKM ocumMnnorpad BbINMONHUT AelcTBue,
3a/jaHHOe C NOMOLLbI0 MporpaMMHoit kHonkw Mpw ownbke.) 06patute
BHMMaHMe, 4To 3T0 CpeAHeKBaAPaTMUHOE OTKNOHEHUE TecTa (MaKCMMarnbHo
AonycTMMOe cpeAHeKBaApaTMyYHoe OTKIOHeHue npouecca 6e3 AeekToB
AnA onpeseneHHOro Yucna npoTecTMpOBaHHbIX CUTHANOB), B OTIMYME OT
cpeAHeKBaApaTUYHOro OTKIIOHEHUA npoLiecca (KoTopoe CBA3AaHO C YUCTIOM
c6oeB B TeCTE). 3HAYEHUE cpeAHeKBaAPaTUYHONO OTKMOHEHNUA MOXKET
npesbillaTh BbiGpaHHOE 3HaYeHUe, ecnu BblbGpaHo Manoe 3HauyeHue.
Oto6paxkaetca hakTMyeckoe cpeHeKBaapaTMYHOE OTKIIOHEHME.
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Mpu owmbke Mapametp Mpu owmnbke no3sonaet ykasatb AeWCTBUA, KOTOPbIE BbIMOMHATCA,
ecnu hoopma BXOAHOrO CMrHarna He CoOoTBeTCTBYeT Macke. ITOT mapaMeTp
3amellaeT napametp 3anyck Bo.

» OcraHoB — ocuunnorpag octaHoBUTCA NpU 06Hapy>KeHUU nNepBoii e
owwubku (NepBoro curHamna, KoTopblid He COOTBETCTBYET Macke). 3ToT
napamertp 3ameLuaet napametpbl MuHMManbHoe Yucno TecToB u
MunumanbHoe BpemA.

+ Save — npu o6HapyXeHun ownbkn ocumunnorpad coxpaHaer
usobpaxkeHue akpaHa. B meHio "CoxpaHenune" (Haxxmute [Save/Recall]
(Coxpanenune/Bbi3oB) > CoxpaHutb) Bbibepute hopmat usobpaxeHua
(*.bmp unu *.png), nanky (Ha USB-Hakonutene) u uma caiina (kotopoe
MO>EeT CONpOBOXAaTbCA aBTOMaTUYeCKUM npupatleHuem). Ecnm owmbku
BO3HMKAIOT CMULLIKOM YacTo W ocuunnorpad TpaTut Bce BpeMA Ha
coxpaHeHue n3obpaxeHui, Haxxmute KHonky [Stop] (Cron) ana octaHoBa
cbopa AaHHbIX.

+ [eyatb — npu o6HapyxeHun oumnbkn ocumnnorpac pacnevartbiBaer
u3o6pakeHne akpaHa. IT0T napameTp akTMBEH, TONbKO €CNU NOAKMIOYEeH
npuHTep (cm. pasaen "Meyatb akpaHa ocuunnorpada” Ha ctpaHuue 249.)

* WNamepenue — BbinonHAeTCA M3MepeHUe (M BbIBOAUTCA CTATUCTUKA, CNU
ocuunnorpad noaaep>KMBaeT aty hyHKUMIO) TONbKO TEX CUTHAMNOB, B
KOTOPbIX NPUCYTCTBYET HapywieHne Macku. DopMbl CMrHarmNoB, KoTopble
NpoLNM NPOBEPKY, HE YYUTLIBAIOTCA B UBMEPEHUAX. ITOT PEXUM
HEeAO0CTyMeH, ecrnu B kayecTBe pexxuma c6opa AaHHbIX BbIGpaHO
"YcpeaHenue".

O6patute BHUMaHMe, 4T0 MOXHO BbiGpaTh napametp Print unu Save, Ho He

o6a napameTpa 04HOBpeMeHHO. Bce ocTanbHble AeiicTBUA MOXHO Bbi6paTh

oaHoBpeMeHHo. K npumepy, MoxHo BbibpaTts OcraHoB u Viamepenue, uyto6bi
ocuunnorpad BbINONHUN U3MEPEHUE U OCTAHOBUICA NPU NEPBOIA oLuMbKe.
lMpm c6oe TecTa N0 Macke MOXKHO TakXe BbIBECTM curHan Ha pasbem TRIG OUT

BNC, Haxoaawmiica Ha 3aaHeit naHenun. Cm. "Hactpoiika uctouHuka ana

pasbema TRIG OUT Ha 3azHeit naHenu" Ha cTpaHuue 265.

bnok. [Mpm BkNtouyeHnn napametpa "bnokuposka ncTouHMKa" ¢ NOMOLLbIO
MCTOYHMKA nporpaMMHo kHonky Bnok. ucTouHnka mMacka NepepucoBbIBaETCA B
COOTBETCTBMM C UCTOYHWUKOM NpU KaxkA0M nepemellieHnu dopmsbl curdana. K
NpUMepy, NpU U3MEHEHUN CTPOYHOW Pa3BEpPTKU UMK YCUNEHUA OTKIIOHEHUA
Macka nepepucoBbIBAETCA C Y4ETOM HOBbIX HAaCTPOEK.

MMpu BbIkNtOYEHUM NapameTpa "bnokupoBka ncToyHMka" macka He
nepepvcoBbIBaeTCA NPU U3MEHEHUW HACTPOEK Pa3BepTKU UMM OTKINOHEHHUA.
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WNcrounuk pn u3meHeHnm kaHana cToYHKMKa Macka He cTupaetcA. OHa NoBTOpHO
MacLutabupyetca no HacTpoiikamM yCUneHua oTKNOHEHWA U CMeLLieHUA KaHana,
KOTOpPOMY OHa HadHayeHa. YTo6bl co3aaTh HOBYH Macky AnA BbIGpaHHOTO
KaHana UCTOYHUKA, BEPHUTECH B UEPAPXUIO MEHIO, HAXKMMUTE KHOMKM
Asromacka 1 Cosparb Macka.

OyHKumA nporpaMmMHoit kHonku "MctoyHuk" B meHto "Hactpoiika macku"
aHanornyHa dhyHKUMM 3TO KHOMKK B MeHio "AsToMacka".

MpoBeputsb Bce IMpu BkNtoYeHNUM 3TOrO NapamMeTpa TecT N0 Macke NPOBOAMUTCA ANA BCEX
oTo6pakaeMbix aHanoroBbIx kaHanos. Ecnu oH oTkntoyeH, T0 TecT No Macke
NpOBOAUTCA TONbKO ANA BbIGpaHHOTO KaHana-ucTo4HMKa.

Cratuctuka no macke

HasxmMuTe mporpaMMHyI0 KHOIKY Cratmetuka B MeHio "TecT mo macke",
4yToObI IIepeidTH K MeHI0 "CTaTHCTHKA IO Macke'.
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Moka3arb crar Mpu BknoyeHun napametpa Moka3artb crar oTo6pasATcA cneayiolue

cBeJieHuA:

* Tekyllaa Macka, Ha3BaHMe Macku, HOMep KaHarna, JaTa 1 BpeMms;

* yucrno TecToB (06LLE€e YMCIIO BbINONHEHHbIX TECTOB N0 Macke);

* cOCTOAHMe (npoLuen, He NpoLLen, He NPOTecTMPOBaH);

+ o6Luee BpemA TECTOB (B Yacax, MUHyTax, CEKYHAaX U AeCATbIX AONAX
CeKyHAbI).

[na kaxaoro aHanoroBoro kaHana oTo6paxatoTca crneayloLue CBeeHuUs:

* yucno c6oes (UuKIbl c6opa, B KOTOPbIX pa3Max CUrHasa BbiLen 3a
npeaenbl Macku);

* nepuoanyHoCTb c60eB (MpoueHT c6oeB);

* cHrma (COOTHOLIEHME CpeHEKBAaAPaTUYHOTO OTKMOHEHUA NpoLiecca 1
MaKCUManbHO A0NYCTUMOTO OTKIIOHEHUA UCXOAA U3 YucTa
MpOTECTUPOBAHHbIX CUTHAMOB).

Cépoc 06paTtute BHUMaHUE, YTO B CIEAYHOLLMX CUTYaLMAX CTAaTUCTHKA Takxe
CTaTUCTUKM o6HynAetcA:

* hyHkuma "TecT no macke" BKMOYEHa NOCNE BbIKMIOYEHUA;

* Haxxata nporpaMmMHan kHonka "Cépoc macku";

* cO03jaHa aBTOMackKa.

Kpowme Toro, cuetunk BpeMeHu 06HyNAeTCA Npu KaXk4oM 3anycke
ocumnnorpada nocrne ocTaHOBKW c60pa AaHHbIX.

Mpo3paunblii Bkntounte pexxum "lMpo3payHblit” Ana 3anucu 3HayeHUid M3MEPEHUA U
CTaTUCTUKM Ha 3KpaHe 6e3 hoHa. OTkniounTe JaHHbI pexum ana
oTo6parkeHnA 3TUX AaHHbIX Ha cepom oHe. 3HayeHue napamerpa

o

"lMpo3payHblit" BNMAET Ha 0ToOpaXkeHne CTaTUCTUKM TecTa No Macke,
U3MepEeHMUA U CBEAEHWIA OT OMOPHOM CUrHare.

C6poc 3kpaHa YaaneHue nomnyyeHHbIX AaHHbIX ¢ AUCnnen ocuunnorpada.

N3menenune paitna macku BpyuyHyH

216

daity1 MacKH, CO3TaHHBIN C ITOMOIIBI0 (DYHKIIUH "ABTOMACKA', MOKHO
NU3MEHATh BPYYHYIO.

1 BromrosHuTe 1maru 1-7, onucaHHble B pasjesie "Co3gaHue MacKU
"3os10TOT0" curHasia (ABromacka)" Ha crpanure 209. Co3gaB Macky, He
yaaJadauTe ee.

2 Tlogk/rounTe K ocimuaorpady USB-HakomuTe/ b.

3 Haxwmure xHomky [Save/Recall] (Coxpanenue/Bbi3oB).
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Haxkmure mporpaMMHy0 KHONKY CoxpaHuTthb.
5 Haxmure mporpammHyio kHonky ®opmar u BbhiGepuTe saemeHT Macka.

HasxmuTe BTOPYIO IIPOrPaMMHYI0 KHOIKY M BbIO€pHUTE MHAIKy /IS
coxpaneHusa Ha USB-HakomnuteJsie.

7 Haxwmure mporpaMMHYy:0 KHonky Haxmurte gna coxpanenua. Ilpu sTom
cosmaercs TekcToBbId (paityi ASCII ¢ onmcaHMeM HAHHOU MACKH.

8 Orraounte USB-HakomuTe b W IoakgounTe ero k IIK.

OtkpoiiTe (a1 .msk, cO3MaHHBIA B TEKCTOBOM peaKkTope (TaKoM Kak
Wordpad).

10 OTpegakTupyiiTe 3TOoT (haij, COXpaHHTEe U 3aKPOUTE ero.

®alJ1 MACKH COCTABJIAIOT CJIEAYIOIHUE Pa3JIesIbl:
e HNpentndurarop ¢aiia MacKH.

¢ 3aro/I0BOK MAacCKH.

e O6J71acTH HAPYIIEHUS MACKH.

e JlaHHBIe HACTPOUKH ocIuIIorpada.

Npeutndnkatop Hpentudurarop daiiia manHoir macku — 31o MASK_FILE_548XX.
thaitna macknm

3aronoBok Macku  3aroJIOBOK MAaCKH IIPeCTaBJaseT co00i cTpokKy cuMmBosioB ASCII Ilpumep:
autoMask CH1 OCT 03 09:40:26 2008.

Korma B 3aroJsioBke (paiijia MacKH HMMeeTcs KJoueBoe cjIoBo "autoMask",
(MPOHT MacKu IOAXOJUT IO OIpefie/ieHHi0. B mpoTuBHOM ciryuae (ppoHT
MacCKH OIIpefesisieTcs Kak cOOH.
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218

O6nactu
HapyweHua
Macku

O6nactb 1

ObnacTb 2

JI/I1 MacKHM MOJKHO OIIpefe/uTh A0 8 oOsacTeii. X MOMKHO HPOHYyMEpOBaTh
or 1 go 8. B (paitzie .msk oHH MOryT HAaXOOUTHCI B JIIOOOM IIOPSIJIKE.
Hymepaiiua sTux o6GJacTell BBIIOJHIETCSI CBEPXY BHH3, CJIeBa HAIIPaBO.

daiy1 aBTOMACKH COIEPKUT JIBE OCOOBIX 00JIACTH — 00JIACTD,
"IpUBA3AHHYIO" K BepHEH Y4acTH 9KpaHa U 00J1acTh, "MPUBI3AHHYI" K €ro
HIKHel 4JacTh. BepxHsas 06/1acTh 0003HAYAETCA MAaKCHMAJIbHBIMH
sHavenuaMu Y ("MAX") mia mepBoi M mociegHed Todek. HukHss o06/1acTh
0003HaYaeTca MUHHUMaJIbHbIMU 3HadeHuaMu Y ("MIN") mjs mepBoil u
OocJIeJHeH TOYeK.

HoMmep BepxHell 00/1aCTH TOJIKEH ObITh HAMMEHBIINM M3 BCEX HOMEPOB
obOJ/1acTeil, Memuxcsa B gaiyie. Homep HMEHeH 06JaCTH HOJIKEH ObITH
HaUOOJIbIITHM.

O6uiacte Ne 1 mpepcrasiisieT co60H BEPXHIOK 00JI1aCTh Macku. BepluwHbI B
obsact 1 0603HAYAIOT TOUKH BIOJIb HEKOEH JIMHUU, KOTOPAad SIBJIAETCI
HUKHUM KpaeM BepXHeH YacTH JAHHOM MACKMH.

AHaJIOTUYHO, BEPINHHBI B 06/aCTH 2 0G03HAYAIOT JUHUIO, (DOPMHUPYIOLIYIO
BEepXHUH Kpail ee HIKHEH YacCTH.

Bepmiuabl B (hailyie Mackun HopMasn3oBaHbl. CyllleCTBYeT YeThbIpe
napameTpa, OIpee/dlnX CII0co0 HOPMAJIU3AIlNN 3HAYEHUH.
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e X1
e AX
e Y1
e Y2

OTH YeThIpe ITapaMeTpa OIPeeIAI0TCA B pasjiesie HaCTPOoek ociuiorpada
INaHHOTO (paiijia MacCKH.

3HadyeHud Y (Kak ITpaBUJIO, HAIpPsAMKeHHe) HOPMAJH30BaHbI B (paiije
COIVIACHO CJIEYIOIEMY YPaBHEHHIO:

Ynorm = (Y - YL)/AY,
rome AY = Y2 - Y1.

/1 mpeoOpasoBaHusa 3HAUYEHUH Y, HOPMAJH30BaHHBLIX B (pailjie MacKH, B
3HAYEeHHUd HAIPAKEHHUSI HCIOJIb3yeTcsd cJedylolllee ypaBHEHUe:

Y = (Yoorm * AY) + Y1,
rme AY = Y2 - Y1.

3HaveHuda X (KaK IIPaBUJ/IO, BpeM:A) HOPMAJIU30BaHbI B (paiijie COTJIacHO
cJIeayIoleMy ypPaBHEHUIO:

Xpom = (X - X1)/AX.

JIj1a 1mpeoOpasoBaHUA HOPMAJM30BAHHBIX 3HaUeHUH X B 3HAUEHUsA BpeMeHH
HCIIOJIb3yeTCA C/eayrlliee ypaBHEHUE:

X = Kporm * AX) + X1.

Danuble  KiroueBble ciioBa "setup" um "end_setup" (cToslpe B CTPOKE OTHETbHO)
HAacTpoiMKM  0003HAYAIOT HAYAJIO M KOHEI pasfesa HACTPOUKH OCIuIIorpada JaHHOIO
ocuunnorpatha  daiiyia Macku. J[aHHbIe HACTPOUKH OcIUJIIorpada comeps;kaT KOMaHIbI Ha
SA3bIKE TUCTAHIIMOHHOIO IIPOrPAaMMUPOBAHU, BBIMOJIHIEMbIE
ocrusIorpacdoM mpu 3arpyske aiijia MacKH.

B sTOoT pasmes MOKHO BBECTH JIIOOYIO JTOIYCTUMYIO KOMaHIY
MUCTAHIIMOHHOIO IIPOTPaMMUPOBAHUA.
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MacirabupoBaHe MacKd KOHTPOJIHPYET IIPOLIeCC HHTEPIIPEeTAI[AHN
HOPMAaJIN30BAHHBIX BEKTOPOB. Ilocjiequuil, B CBOIO ovuepeb, YIIPaBJieT
IIPOIECCOM OTOOpasKeHUsI MacKy Ha skpaHe. Jlajiee IPHUBENEHbI KOMAHIbI
OUCTAHIIIOHHOIO MIPOrPAMMHUPOBAHUSA, KOHTPOJIUPYIOLIHE
MaclITa0OMpPOBaHIEe MAaCKH:

:MTES:SCAL:BIND 0
:MTES:SCAL:X1 -400.000E-06
:MTES:SCAL:XDEL +800.000E-06
:MTES:SCAL:Y1 +359.000E-03
:MTES:SCAL:Y2 +2.35900E+00

Co3paHnue haiina mackm

IJ1s1 ciieyrolnell MacKd 3aeldCTBOBAaHBI BCce BOCeMb 00GJIacTell MACKH.
HaunGoJiee C/I0KHON IPU CO3TAHHU MACKH SBJISETCS HOPMAJIH3AIMS
3aBHCHMOCTH 3HaueHHH X M Y OT 3HAUEHHH BpeMeHU U HalpskeHus. Ha
JAHHOM IIPHMepe IIOKa3aH IIPOCTOM CII0cOo6 MpeoOpasOBaHUSI 3HAUEHHH
HaOpsKeHWI W BpeMeHH B HOpMaJIM30BaHHLIe 3HaUeHHI X U Y daijia
MAaCKH.

Mpeaen MM TaqHeA

IlpencraB/ieHHAsa BbIllle MAacKka BOCIIPOU3BENEHA B CJjeyroleM daiiie
MAaCKH:
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"All Regions"

/*
/*

/*

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartena

Region Number */ 1

Number of vertices
-12.50, MAX
-10.00, 1.750
10.00, 1.750
12.50, MAX

Region Number */ 2
Number of vertices
-10.00, 1.000

0

0.
-15.00, 1.500

1

Region Number */ 3

Number of vertices
-05.00, 1.000
-02.50, 500

02.50, 500

0

1.
02.50, 1.500

1

Region Number */ 4
Number of vertices
10.00, 1.000

0

0.
15.00, 1.500

1

Region Number */ 5

Number of vertices
-10.00, -1.000
-12.50, -0.500

Region Number */ 6

Number of vertices
-05.00, -1.000
-02.50, -0.500
02.50, -0.500
05.00, -1.000
02.50, -1.500
-02.50, -1.500

Region Number */ 7
Number of vertices
10.00, -1.000
12.50, -0.500
15.00, -0.500
15.00, -1.500
12.50, -1.500

Region Number */ 8

*/

*/

*/

*/

*/

*/
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222

/* Number of vertices */ 4
-12.50, MIN
-10.00, -1.750
10.00, -1.750
12.50, MIN

setup

:MTES:ENAB 1

:CHAN1 :RANG +4.00E+00;OFFS +0.0E+00;COUP DC;IMP ONEM;DISP 1;BWL 0;INV O
:CHAN1:LAB "1";UNIT VOLT;PROB +1.0E+00;PROB:SKEW +0.0E+00;STYP SING
:CHAN2 :RANG +16.0E+00;OFFS +1.62400E+00;COUP DC;IMP FIFT;DISP 0;BWL 0;INV

:CHAN2:LAB "2";UNIT VOLT;PROB +1.0E+00;PROB:SKEW +0.0E+00;STYP SING
:CHAN3 :RANG +40.0E+00;O0FFS +0.0E+00;COUP DC;IMP ONEM;DISP 0;BWL 0;INV 0
:CHAN3:LAB "3";UNIT VOLT;PROB +1.0E+00;PROB:SKEW +0.0E+00;STYP SING
:CHAN4 :RANG +40.0E+00;OFFS +0.0E+00;COUP DC;IMP ONEM;DISP 0;BWL 0;INV 0
:CHAN4:LAB "4";UNIT VOLT;PROB +1.0E+00;PROB:SKEW +0.0E+00;STYP SING
:EXT:BWL 0;IMP ONEM;RANG +5E+00;UNIT VOLT;PROB +1.0E+00;PROB:STYP SING
:TIM:MODE MAIN;REF CENT;MAIN:RANG +50.00E-09;POS +0.0E+00

:TRIG:MODE EDGE;SWE AUTO;NREJ 0;HFR 0;HOLD +60E-09

:TRIG:EDGE:SOUR CHANI1;LEV -75.00E-03;SLOP POS;REJ OFF;COUP DC

:ACQ:MODE RTIM;TYPE NORM;COMP 100;COUNT 8;SEGM:COUN 2

:DISP:LAB 0;CONN 1;PERS MIN;SOUR PMEM1

:HARD:APR "";AREA SCR;FACT 0;FFE 0;INKS 1;PAL NONE;LAY PORT

:SAVE:FIL "mask 0"

:SAVE : IMAG:AREA GRAT;FACT 0;FORM NONE;INKS 0;PAL COL

: SAVE : WAV : FORM NONE

:MTES:SOUR CHAN1;ENAB 1;LOCK 1

:MTES : AMAS : SOUR CHAN1;UNIT DIV;XDEL +3.00000000E-001;YDEL +2.00000000E-00

:MTES:SCAL:BIND 0;X1 +0.0E+00;XDEL +1.0000E-09;Y1 +0.0E+00;Y2 +1.00000E+0
:MTES:RMOD FOR;RMOD:TIME +1E+00;WAV 1000;SIGM +6.0E+00

:MTES :RMOD: FACT:STOP 0;PRIN 0;SAVE 0
end_setup

Kak npoBogutca rectupoBanue no macke?

Ils1 3aImycka TecTHPOBAaHUA MO Macke ociiusiorpadsl InfiniiVision
co3garoT 6asy HaHHBIX pasMmepoM 200 x 640 mjs o6JgacTH IIPOCMOTPA
curHasa. Kaxmoe mosioskeHne B MacCHBe 0003HadaeTcA KaK 00J1acThb
HapyIIeHUusa WiIn ycrexa. Kamapiii pas, Korjga TOYKa JaHHBIX CUTHAJIa
momnagaeT B 00JaCTh HapPYIIeHHs, PerucTpupyercsa oimuoka. IIpu BeiGope
napameTpa [lpoBeputb Bce mo 6ase JaHHBIX MACKH IIPOBEPSIETCI Kamkaas
BBIGOPKA KajI0ro aHaJIOrOBOro KaHasa. [lJid KaKIoro KaHaJIa MOMKHO
3aperucTpupoBaTh 6ojee 2 MUIHApPAOB c6oeB. KosmuecTBo
MPOTECTUPOBAHHBIX BBIOOPOK TaKike PErhucTpPUpPyeTCsI U OToOpaxkaeTca Kak
"Jucsi0 TecToB".

Paspernrenne (paiijia MacKd MOKET ObITh GoJibiiuM, dyem 200 X 640 6asbl
maHHbIX. /1S oToOpaMeHus JAHHBIX paijia MACKH Ha SKpaHe HMeeT MeCTO
HEKOTOpOe KBAHTOBAaHHE STUX NAHHBIX C IIeJbI0 UX COKPAIIleHHUI.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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o PykoBopcTB0 nonb3oBarens

Undposou BonbT™meTp

DOyHKIUSA aHAJIHU3a UQPPOBOr0 BOJBTMETPA 00eCIednBAET H3MepeHHe
HAIIPAKEHUSA C TOYHOCTBIO 0 3 3HAKOB M YAaCTOTBHI C TOYHOCTBIO JI0 5
3HAKOB C IIOMOIIbIO JIFDOOT'0 aHAJOrOBOro KaHaJjia. MsMepeHus IHQPOBOIo
BOJIBTMETPA SBJISIOTCSI ACHHXPOHHBIMHU /I CHCTEMbI cOOpa TaHHBIX
ocruyIorpada M Bcerga BBITOJIHAIOTCA.

/I BBINOJTHEHUS aHAJHM3a C IIOMOINBI0 MU(PPOBOro BOJBTMETPA 3aKaKUTE
ero Bo BpeMs mpuoOpereHus ocuumiorpada wian sakaxure DSOXDVM kak
aBTOHOMHBIM MOIYJ/Ib IIOCJI€ IPHOOPEeTeHUs ocIuIorpada.

OKpaH IU(PPOBOr0 BOJBTMETPA COCTOUT U3 CEeMH 4YacCTed g CHATHUSI
MOKa3aHUM, CXOKHUHA ¢ 3KPAaHOM ITH(POBOro BoJbTMeTpa. Ha HeMm
oToOpakaeTcs BHIOPAHHBIM PEKHM, a TaKKe eTUHUI[bI H3MepPeHUI.
Enuunnsl usMepeHusa BLIOHMPAIOTCI C IIOMOINBIO IIPOrPAMMHOM KHOIIKH
Eauuuubl u3amepenna B MeHI0 kKaHaJsia "[IpoOHUK".

Ilocsie HaxaTus kHomku [Analyze] (AHasms) Ha sKpaHe ITMEPPOBOTO
BOJIbTMETPa OTOOpaKkaeTCsa KOOPAMHATHAS CEeTKAa, a TaKkKe IMKajda U
sHaueHHe 4yacToToMmepa. Illkasia mucpoBOro BoJbTMETPA OIPENeadeTC
IIKaJION 110 BEPTHUKAJIA M KOHTPOJIBHBIM ypoBHeM. CHHHI TPEyroJibHbIN
yKasaTeJIb IIKaJIbl IIOKa3bIBAET caMoe Moc/ieqHee U3MepeHue. Besas cTpoka
HaJl HAM IIOKa3bIBAET 3KCTPeMaJIbHble 3HAUYEHUS M3MEPEHUA 3a IT0CJeTHUE
3 CeKyH/IbI.
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0c

Yactore: 100 06mHz

[PEHHb i ABTOAME

IIudpoBoli BOJILTMETP BBIIIOJHIAET TOYHBbIe u3MepeHUA RMS mpm yacrore
curasia ot 20 I'm ;o 100 kI'. Ecam 4gacrora curtHasia BBIXOJIUT 3a
npefesbl 3TOro IUanasoHa, Ha 9KpaHe ITUPPOBOT0O BOJbTMETPA MOABJIETCA
cooobmenue "<IIpemea III?" uau ">IIpemgesn IIII?" musd mpemynpexkgeHHS O
HOJIydeHUU HETOUYHBIX Pe3yJbTaToB m3MepeHuir RMS.

Hcnogab3oBaHue u@poBOro BoJbLTMETPA.

1
2

Hasxxkmure kHomky [Analyze] (AmaJsims).
Haxmure kHonky OyHkuumn, zatem BbiGepute LiucdpoBoii BonbT™Merp.

YT006bI BBIIIOJHUTH H3MEPEHUI IIUPPOBOTO BOJIBTMETPA, CHOBA HAKMUTE
KHOIIKY OYHKUMH.

HasxvuTe mporpaMMHYyI0 KHOHKY VICTOUHMK U ITOBepHHTE PYYKY BBOOA
I/ BBIOOPA aHAJOrOBOT'O KaHaJIa, IJId KOTOPOT'O BBIMOJJIHAITCA
U3MEPEHUI C IMOMOIIBI0 ITU(PPOBOrO BOJBTMETPA.

BrIOpaHHBIH KaHaJ MOKeT ObITh He BEJIOYeH (0oToOpakeHHe CHUIHAJIA)
IIPH BBIMOJHEHUHM H3MEPEHHI ¢ IIOMOIIbI0 IMPPOBOro BOJILTMETPA.

HasxMuTe mporpaMMHYI0 KHOIKY PeXMM U moBepHHTe PYyYKYy BBOAA JIf
BBIOOpA peKHUMa IIUPPOBOro BOJILTMETPA:

Mepem. tok., RMIS - oToOpakeHne cpegHEKBaIpPaATUYECKOro 3HAYCHUI
IOJIyYEeHHBIX JAHHBIX C yOaJIeHHbIM KOMIIOHEHTOM IIOCTOSHHOI'O TOKA.

Ocuunnorpadpbi Agilent InfiniiVision 2000 cepuu X PykoBoacTtBo nonb3oBarena
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Mocr. T0K. - oTOOpakeHne 3HAUEHHUS ITOCTOSHHOIO TOKA ITOJyYeHHBIX
JTaHHBIX.

Mocr. Tok., RMS - oToOpaxkeHUe cpeqHEeKBagpPaTHUYECKOrO 3HAYEHUA
MMOJIyYeHHBIX TAaHHBIX.

Yactota - oToOpaskeHne M3MEPEHHs YacTOTOMeEpa.

6 Haxmure kHOUKYy [po3pauHblii 11 HmepekJ0UYeHUA MEKTY IPO3PAYHbIM
WM 3aTeHEeHHbIM (POHOM /I SKpPaHa IMPPOBOTO BOJILTMETPA.

7 Ecau BbIOpaHHBIA KaHAJ MCTOYHUKA He HCIIOJIB3YeTCA MPH 3aIlyCKe
ocnmorpada, HaXMUTe KHONKY ABTOAMana3soH /i BKJIIOYEHUS WU
BBIK/IIOYEHUSA aBTOMAaTHUYE€CKON HACTPOUKH IIKAJIbI 110 BEPTHKAJIN KaHAJIa
MU(pPOBOro BOJBTMETPA, IIOJIOKEHUI 10 BEPTHKAIU (3a3eMJIeHUE) U
YPOBHA 3aIlrycka (IIOpOoroBoe HampskeHue) (/11 U3MepPEeHHUS
94acTOTOMEDPA).

Ecau dyHKIma ABToanana3oH BKJIIOUEHA, OHa IepeolpenessaeT
peryJIupoBKY pydYeK IITKaJIbl II0 BEPTUKAJIN U IIOJIOKEHHUS KaHaJa.

Ecau ona BBIKJIIOYE€HA, MOKHO HCIIOJIb30BAaTh PYYKH IIKaJIbI IIO
BEPTHKAJIN MU IIOJOKEHHA KaHa/ia B HOPMAaJIbBHOM DPeEXKHMeE.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

16
leHepatop curHanos

Bbi6op TMMOB M HAacTpOeK CreHepupoBaHHbIX CUTHaNoB 227
BbiBoA cUHXpPOHU3UPYIOLLIMX UMMYNbCOB reHepatopa 230
OnpeaeneHue pacyeTHOM Harpysku Ha Bbixoge 231

Vicnonb3oBaHue noruyeckux npesycrtaHoBOK ruyeckue npeaycraHoBKU
reHepatopa curHanos 231

BoccraHoBneHue HacTpoek reHepatopa CUrHanoB No ymonyanuio 232

B ocimsiorpad BCTpoeH reHepatop CUrHaaoB. OH aKTHBUPYETCA C
noMmoIibio Moayiad WGN miau o6HoBleHus DSOX2WAVEGEN. C moMoIibio
reHepaTopa CHTHaJIOB MOKHO JIETKO CO3[IaBaTh BXOIHBbIE CUTHAJIBI IIPHU
IPOBEPKE I[eIH C IIOMOIIBI0 OcCIUJIIorpada.

Kak 1 HacTpoHku ocnusiorpacda, HACTPOMKH reHepaTopa CUTHAJIOB MOKHO
COXpaHUTh U BoccTaHOBUTH. CM. I'iaBa 17, “CoxpaHeHHe/BOCCTaHOBJIEHHE
(HacTpoHMKH, 9KpaHbl, JaHHbIe),” Ha CcTp. 233.

Bbi6op TMNOB M HAacTPOeK creHepupoBaHHbIX CUTHANOB

1 Y9T006bI OTKPBITH MeHI0 "T'eHepaTop CUTHAJIOB" M BKJIIOUUThL/BBIKJIIOUUTD
BBIXOJ] FeHepaTopa CUTrHaJIoB Ha pasbeMe Gen Out BNC swuneBoit
naHes, HaxMuTe KHoOIKYy [Wave Gen] (FeHep.curhanos).

Ec/in BBIXOJ reHepaTopa CUTHAJIOB BEJAOUYeH, kHomka [Wave Gen]
(Tenep.curianoB) mojcBeunBaeTcs. Ec/iu BbIXO/] reHEepaTOpa CUTHAJIOB
BbIKJIIOYeH, KHomka [Wave Gen] (FeHep.curianoBs) He TopwurT.

IIpu mepBOM BKJIIOUEHHHU OCITUJIIOTpada BBIXOJ reHepaTopa CHUTHAJIOB
BCErTa OTKJ/IIYEH.
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16 Tenepartop curanos

BrIxog reHepaTopa CHUTIHAJIOB aBTOMATHYECKH OTKJIIOYAETCS, €C/Id Ha
pasbem Gen Out BNC mogaeTcs upesMepHOe HaIpPsKeHHE.

2 B menmo "T'eHepaTop CUTHAJIOB" HaKMHUTE HPOrPaMMHYI0 KHOOKY Curhan
¥ IIOBEPHUTE PYYKY BBOAA, YTOOBI BHIOPATh THII CHUTHAJIA.

4.0

Agilent

CurHan

N’ C COMAHEF

Wnarmyen GHEA

MacT. Tak

3 B 3aBucUMOCTH OT BBIOPAHHOI'O THIIA CHUI'HAJIA HACTPOUTE
XapaKTEePUCTUKN CUIHAJIA C IIOMOIIbI0 MMEOIIMXCA ITPOrPAMMHBIX
KHOIIOK M PYYKHM BBOJA.
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16

Tun curiana

Xapakrepuctukm

CuHycouaanb
HbIN

[nA HacTpoiiku NapaMeTpoB CMHYCOMAANbHOTO CUTrHaMma UCMonb3ayiTte
nporpaMmMHbie kHonku Yacrora/Tounaa HacTpoiika
vacrorbi/lepnoguunocts/Tounan HacTpoiika nepuoaa, AMnnutyaa/Boicokuii
ypoBenb 1 Cmewenne/Hu3kuit yposeHb.

YacTtoty moxHo 3aaatb B AnanasoHe ot 100 mIy ao 20 MTIu.

Mpamoyronb
HbIN

[Ina HacTpoiKM NapameTpoB CUrHana ¢ NPAMOoYronbHOM )OPMOIA BOMHbI
ucnonbayiite nporpaMMHble KHonku Yactora/TouHaa HacTpoika
vacrorbl/lepuoauunocts/Tounana HacTpoiika nepuoaa, AMnnutyaa/Bbicokuii
ypoBeHb, Cmewenue/Huskuii ypoeHb v Pabounii uukn.

YacToty MmoxHo 3aaatb B ananasoHe ot 100 mlu ao 10 MIu,

Pa6oumit umkn mMmoxHo 3aaatb B aAuana3soHe ot 20% ao 80%.

Munoo6pasH
biiA

[lnA HacTpoiKM NapameTpoB CUrHana ¢ nunoobpasHoii hopMoi BOMHbI
ucnonb3yiite nporpaMMHble KHonku Yacrora/TouHaa HacTpoika
yacrtortbl/lepnoanunoctb/TouHaa HacTpolika nepuoaa, AMnnutyaa/Bbicokuii
ypoBeHb, Cmewenue/Huskuii ypoBeHb 1 Cummerpua.

Yacrtoty moxHo 3aaatb B Anana3soHe ot 100 mlu ao 100 klu,

CummeTpua npeacTaBnAaet co6oi KONMYecTBo NoALEMOB hopMbl NMUI006pPa3HOTo
curHana Ha umkn. Ee moxHo 3aaatb B ananasone o1 0% ao 100%.

MmnynbcHbIi

[InAa HacTpoiikn napaMeTpoB MMNYMbCa UCMONb3YiiTe NPOrpaMMHbIe KHOMKM
Yacrora/TouHaa HacTpoiika yacrotbl/ llepuognuHocts/Tounas HacTpoiika
nepuoaa, Amnnutyaa/Bbicokuii ypoBenb, CMewienue/Husknii ypoBeHb n
LnuvrenbHocTh/TouHaA HacTpoWKa ANUTENLHOCTH.

Yacrtoty moxHo 3aaatb B AnanasoHe ot 100 mIy go 10 MTu.

[nutenbHoCTb UMNYNbCa MOXHO 3aaTh B AnanasoHe ot 20 Hc 0 Nepuoaa MUHYC
20 Hc.

MocToAHHbIN
TOK

[InA HacTPOIiKK YpOBHA NMOCTOAHHOIO TOKA UCMOSb3YiATE NPOTrPaMMHYI0 KHOMKY
Cmewenue.

Lym

[Ina HacTpoiikyu NapaMeTpoB CUrHana Lyma MCrornbayidTe NporpaMmHble KHOMKM
Amnnuryaa/Bbicokuii ypoBeHnb 1 Cmewenne/Huskuit ypoBeHb.

JIJ11 BCceX TUMOB CUTHAJIOB BBIXOMHYI0 aMILJIUTYAy MMapHOrO HUMIIYJIbCa
(mpu 50 Q) mMokHO 3amaTh B aumamnazoHe orT 10 mB mo 2,5 B (miu ot
20 MB mo 5 B mpu Harpyske pasoMKHYTOH IeIIH).

HasxaB mporpaMMHYI0 KHOIIKY, C OMOIIBIO KOTOPOH yCTaHABJIMBAIOTCS
napamMeTpbl CUTHAJIA, MOKHO OTKPBITh MEHIO M BbIOPATH THUII HACTPOUKU.
HanpumMmep, MOKHO BBECTH KakK 3HAYEHUS aMIJIUTYIbl U CMEIIeHUsd, Tak
U 3HAYEHHUS BBHICOKOTO YPOBHA M HU3KOT'O YPOBHA. MOKHO TakKiKe BBECTH

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 2
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16 Tenepatop curnanos

3HAYEHHUS YACTOThI WM 3HAUEHHA Nepuoja. HaxumaiTe MporpaMMHYIO
KHOIIKY, IIOKa He OyaeT BbhIOpaH HOAXOMAINAN THUII HACTPOHUKH. UYTOOBI
3aJaTh 3HAUYeHUe, [IOBEPHUTE PYYKY BBOMA.

OGpaTuTe BHUMAaHWE, YTO [/ YACTOThI, MEPHUOA U JJIUTETbHOCTU
MOKHO BBIIOJHUTH Kak I'PyOyi0, TAK U TOYHYI0 HACTPOHUKy. J[is
OBICTPOTO MEPEKJIOUEHUsT MEXIY PeRUMaMu IpyOoH M TOYHOU
HACTPOUKH HCIIOJb3YHTE PYYKY BBOJA.

Ecim HaxaTh ImporpaMMHyI0 KHOITIKY HactpoWku, To mosBUTCA MEHIO
"HacTpoHKH reHepaTopa CHI'HAJIOB", B KOTOPOM MOJKHO 33a4aTh HACTPOUKH,
CBS3aHHbBIE C T'€HEepPaTOPOM CHTHAJIOB.

Bric. vimnensaHs [eHepaTap clrH

e "BpIBOJ CHHXPOHU3UPYIOIINX HMIIYJILCOB I'eHepaTopa"' Ha cTpaHuiie 230
¢ "OmpeJie/ieHHe pacyeTHON HarpyskKHd Ha BbIXOJie" Ha cTpaHuile 231

¢ "Hcmosb3oBaHUE JIOTHYECKHX IMPEAYyCTAHOBOK I'MUYECKHEe IIPeTyCTaHOBKU
refeparopa CHrHajoB" Ha crpanune 231

e "BoccraHoBJ/IeHHE HACTPOEK reHepaTopa CHUTHAJI0B II0 YMOJIYaHUIO" Ha
cTpanuiie 232

BbiBOA CUHXPOHM3UPYIOLLUX UMNYNILCOB reHeparTopa

230

1 Ecau Ha d)yHKI_(I/IOHaJ'IbHI)IX KJIaBHUIIIaX B I[aHHI)II;’I MOMEHT He

oToOpaskaeTcs MEHI0 reHepaTopa CHUTHAJIOB, HaxmuTe kKjiasuiry [Wave
Gen].

2 B MeHI0O reHepaTopa CHUTHAJIOB HaKMUTe (PYHKIMOHAJIbHYIO KJIABHIILY

Settings.

3 B menro Waveform Generator Settings HasMmuTe (QYHKIIHOHAJILHYIO

kJaapunry Trig Out u Bpamaiite pydky Entry, 4To0bl BbIOPATh IYHKT
Waveform Generator Sync Pulse..
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Tun curnana XapaKTepucruKu CUHXPOHU3NpPYLOLLEro CurHana

CurHanbl Bcex TUMoB, MonoxwutenbHbI uMnynbe TTL, KOTOPbIA BO3HMKAET, KOTAa YPOBEHb
kpome DC n Noise CWUTHana NoAHUMETCA Bbillie HYNA (UK 3HaYeHMA CMeLLLEeHNA).

DC

Noise

Onpepenenne pacuyeTHoOW Harpy3ku Ha Bbixoae

1 Ecim Ha QYHKIIMOHAJBHBIX KJIABUINAX B JAHHBIA MOMEHT He

oToOpaskaeTcsi MEHI0 reHepaTopa CHTHAJIOB, HaxkMmuTe Kjiasuiry [Wave
Gen].

2 B MeHI0O reHepaTopa CUTHAJIOB HajKMUTe (PYHKITMOHAJBHYI KJIABHIITY
Settings.
3 B menro Waveform Generator Settings HasxMmuTe (QYHKIIHOHAJIHLHYIO
ksaBuiry Qutload u moBepHuTe pyuky Entry, 4To0bI BBIOPATD:
50 Q
High-Z
BreixogHoli umiiegaHc reHeparopa Ha coeguHutresie BNC "Gen Out" mMmeer
durcuposannoe sHadenre 50 Om. OgHAKO BBHIOOP 3HAUEHUS BBIXOTHOM
Harpyskyd Hy:KeH /I oOecliedeHUs MPaBUJILHON WHAHKAIIMH aMILIUTY/IbI

BBIXOJTHOT'O CHUTHAJIa U CMeEIleHHUs I10 HOCTOSHHOMY HAIIPAKEHUIO /I
OKHMIAaeMOM HarpyskH Ha BBIXOJle T'eHepaTopa.

Eciu peaJibHBIA HMIIEJAHC HAIPY3KH OT/IHYAETCSI OT BbIOPAHHOIO
3HaUYeHHs, TO OyIyT HHOUIMPOBATHCS HEBEPHbIC 3HAUEHHS aMILIUTYAbl U
CMeIleHus.

Ncnonb3oBaHue normyeckux npeaycraHoBoK rmyeckue npeaycraHoBkKu
reHeparopa curHanos

C moMOIIBI0 JIOTHYECKUX HPETyCTAHOBOK MOIKHO JIETKO HACTPOUTH YPOBHH
BbIXOogHOro Hamnpsxkenusa — TTL, CMOS (5,0 B), CMOS (3,3 B), CMOS (2,5
B) niu coBmectuMmble ¢ ECL HM3KHMH M BBICOKHUH YPOBHH.
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16 Tenepatop curnanos

1 Eciam menio 'TeHepaTop cCUrHaJIOB" He oToOpa)aeTcs Ha dKpamHe
ocnuorpada, HaxvmuTre KHouky [Wave Gen] (FeHep.curnanoB).

2 B menio "T'eHepaTop CHUTHAJJIOB" HaKMHTE HMPOTPAMMHYI0 KHOIIKY
Hacrpoiiku.

3 B meno "T'eHepaTop CHrHaJIOB" HAKMHUTE MPOrPAMMHYI0 KHOIKY
Jlornueckue npepycraHoBKy.

4 B MeHI0 IpeayCTAaHOBKHU JIOTHYECKHUX YPOBHEH IeHepaTopa CHIHAJIOB,
HaKMHTE OMHY U3 IMPOrPAMMHBIX KHOIIOK /I 3aJaHUS HU3KOTO U
BBICOKOT'O YPOBHEH HAIIPSKEHHs CHUTHAJIOB MeHepaTopa JIOTHYCEKH
COBMECTHMBIM YPOBHSIM:

MporpaMmmMHan KHonka Huskui Bbicokuii ypoBeHb, Bbicoknii ypoBeHb,
(nornuyeckue ypoBHu) YpOBeHb MMNefaHC Harpy3kn Ha | BbICOKMI MMneAaHc
Bbixoae — 50 Om Harpy3ku Ha Bbixofe
L 0B +2.5 B (coBmecTum ¢ +5B
TTL)
CMOS (5,0 B) 0B HepoctynHo +bB
CMOS (3.3 B) 0B +2.5 B (coBmecTum ¢ +3.3B
CMOS)
CMOS (2,5 B) 0B +2,5B +25B
ECL -1.7B -0.8 B (coBmectum ¢ -09B
ECL)

BoccranoBnenue HAQCTpoeK reHeparopa CUMrHasnos no ymon4yaHuro

1 Eciau menio 'T'eHepaTop CUTHAJIOB" He oToOpamaeTcs Ha sKpaHe
ocrusIorpada, HaxmuTe KHOIKy [Wave Gen] (Fenep.curianos).

2 B menio "T'eHepaTop CHUTHAJ/JIOB" HaKMHTE HMPOTPAMMHYIO KHOIIKY
Hactpoiiku.

3 B menio "T'eHepaTop CHUTHAJJIOB" HAKMHTE HPOTPAMMHYIO KHOIIKY
Hactpoiiku reHep.cUrHanoB no ymon4aHuio.

3aBoJICKHe HACTPOUKH I'eHepaTopa CUTHAJIOB (CHHYyCOHWIAJIbHAA BOJTHA
gactoroir 1 kI', mapHbd ummoyasc 500 MB, cmemenne 0 B, BbICOKHI
MMIIeIaHC HArpysKH Ha BBIXOje) OyAyT BOCCTAHOBJIEHBI.
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® CoxpaHeHue/BoccTaHOBNEHMUE
° (nacTpoiiku, 3KpaHbl, AaHHbIe)

CoxpaHeHue HacTpoek, M3obpaxkeHuit akpaHa Unu AaHHbix 233
BoccraHoBneHue (haiinos HacTpoiKM, MacKu UNK ONOPHbIX CUTHanoB 244
BoccraHoBneHue HacTpoek nNo ymonyauuio 246

BbinonHenune 6e3onacHoit ounctkm 247

Hactpoiiku ocrmiorpada, OmopHble CUTHAJAbI U (Dalyibl MACKHU MOIKHO
COXPaHUTb BO BHYTPeHHeH MaMaTH ycTpolicTBa wiau Ha USB-HakomuTese
/I IIOCJIEIYIONIEr0 BOCCTAHOBJIEHUA. MOKHO TakKKe BOCCTAHOBHUTH
3aBOJCKHE HACTPOUKU IO YMOJTYAHUIO.

CoxpaHaTh M300paKeHnsa dKpaHoB ociusiorpada Ha USB-HakomuTese
MO:KHO B (popmare BMP miam PNG.

CoOpaHHbIe JaHHbIE CHTHAJIOB MOKHO COXpaHATh Ha USB-HakomuTese B
daiiie co 3HaAYEHUAMH, pasfe/ieHHbIMH 3anaTbiMu (CSV), a Takxke B
dopmarax ASCII XY, nsoununom (BIN) u ABOMYHOI'O JIOTHYECKOT'O aHAJIU3aA
Agilent (ALB).

Takke MMeeTcsa KOMaHa 0e30IACHOH OYHMCTKU BCEH SHEProHe3aBHCHMOM
BHYTPEHHEH IIaMATH OCIUJIIorpada.

CoxpaHeHue HacTpoekK, u3o6pa>keHunit IKpaHa UNK AaHHbIX

1 Haxmwure xkHouky [Save/Recall] (Coxpanenue/BbizoB).

2 B menmo "CoxpaHeHue/Bpi3oB" HamMuTe KHOIKY CoXpaHWTb.
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17 CoxpaHenue/BoccranoBneHue (HacTpoiiku, aKpaHbl, AaHHbIE)

3 B meno "CoxpaHeHHe OCHUIJIOIPAMMBI B HACTPOUKH" HAKMHUTE KHOIIKY
Format 1 moBepHHTEe PYUYKy BBOJA, YTOOBI BHIOpATH THUII (paiijia, KOTOPBIN
HYMHO COXPaHUTb.

Hacrpoiika (*.scp) — cTpouHasa pasBepTKa, UyBCTBUTEJIHLHOCTDH IIO
BEPTHUKAJIN, PEKUM 3aITyCKa, YPOBEHb 3allyCKa, U3MEPEeHUA, KypCcopbl U
HACTPOUKU MaTeMaTHYeCKUX (DYHKIIHU, OIpPeaesIdroIue apaMeTpPhl
BBIIIOJTHEHUsA KOHKpeTHoro maMepeHus. CMm. "CoxpaHeHue ailjioB
HacTpoUKH" Ha cTpaHuie 235.

8-6utHoe pacTpoBoe n3obpaxkenmne (.bmp) — mosiHOEe M3OOpaKeHMEe SKpaHa
B pacTpoBoM popMaTe C YHpPOIIeHHOH (8-OMTHOMH) IIBETOBOM CXEMOI.
Cum. "CoxpaHenue ailjioB nsoopaxenuii B dopmare BMP wmin

PNG" na cTpanurie 236.

24-6utHoe pacTtpoBoe u3obpakenue (*.bmp) — mostHOE M3OOpPaAKEHUE DKpaHa
B pacTpoBoM (opmare ¢ 24-OMTHOH IBETOBOH cxemoii. CMm.
"Coxpanenne (aiijioBp msobpaxennii B popmare BMP miun PNG" Ha
crpanuiie 236.

24-6utHoe n3obpaxkenue (*.png) — mosiHOE M3O0paKeHHEe SKpaHa B
dopmaTe PNG c 24-OMUTHOH IIBETOBOHM CXEMOM, C HCIIOJIb30BAHHEM
o6paTuMoro cxkatud. Pasmep (pailjioB 3HAYUTEJTHHO MEHBIIE IO
cpaBHeHH0 ¢ ¢popmarom BMP. Cm. "CoxpaHeHue (paiijioB
nsobpaskeHut B popmare BMP myimm PNG" Ha crpanwuie 236.

Danuble CSV (*.csv) — coxpaHeHHe CHTHAJIOB BCEX OTOOPaKAEMBIX
KaHAJO0B U MaTeMaTH4decKnx (PYHKIIMH B paije cO 3HAYEeHUIMH,
pasie/IeHHbIMU 3aMATHIMH. ITOT (POPMAT IIOJXOAUT /I aHAJIU3a
?JIEKTPOHHBIX Tab/ui. CMm. "CoxpaHeHne PaiyioB JaHHBIX B popmare
CSV, ASCII XY unu BIN" Ha cTpanure 237.

Danubie ASCII XY (*.csv) — coxpaHeHHe CHUTHAJIOB KasKI0T0
oToOpaskaeMoro KaHaJjia B OTHe/JbHOM (paiijie co 3HAYEHUIMHU,
pasge/ieHHbIMH 3aMATBIMH. OTOT (DOPMAT TAKKE IMOAXOIHUT JId
3JIEKTPOHHBIX Tabauil. CMm. "CoxpaneHne aijoB JaHHBIX B popMaTe
CSV, ASCII XY uau BIN" Ha cTpanuie 237.

JlaHHble onopHbIXx curHanoB (*.hb) — coxpaHeHMe TAHHBIX CHUTHAJIA B
dopMaTe, KOTOPBIII MOKHO BOCCTAaHOBUTH B OJHOM H3 (PaHsIOB, Ie
XpaHATCA OHOPHBbIE CUTHAJBI ocnmiorpada. Cm. "CoxpaHeHue
daitsioB onopHbIX curHajioB Ha USB-HakomnuTesp" Ha cTpaHuUile 242.
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Nanubie ALB (*.alb) — daiin sakperroro dpopmara Agilent, KoTopbIi
MO:KHO HMIIOPTHPOBAaTh B IpusioxkeHue Agilent Logic Analyzer,
HCIIOJ/Ib3YIolllee CPedCTBO aBTOHOMHOIO IIPOCMOTpa W aHa us3a Agilent
B4610A Data Import tool. Cm. "CoxpaHeHne (aiijioB JaHHBIX B
dopmare ALB" Ha crpanuie 238.

IBonunbie ganuble (*.bin) — TBOMYHBIA aiiyi ¢ 3aroJJ0OBKOM U JaHHBIMU
B BUMOe mHap "BpeMs-HampsxeHHe". OTOT (pai/j 3HAYNTEJIbHO MeHbIIe
daiiita maaabix ASCII XY. Cm. "CoxpaHeHne (paiijioB JaHHBIX B
dopmare CSV, ASCII XY mam BIN" Ha ctpanure 237.

Macka (*.msk) — cosmanue aityia Macku B 3aKpbITOM dpopMmare
Agilent, pacnosnaBaemoM ocruiorpadom Agilent InfiniiVision. B
daiisie JaHHBIX MACKH COJIep:KaTCA HEKOTOpble, HO He BCe JJaHHbIE
HACTPOUKH ocnusiorpada. JIjisg coxpaHeHus BceX JaHHBIX HACTPOUKH,
BrJIIOYas paiiyl JaHHBIX MacKH, BbiOepuTe dgopmar "Hacrpoiika
(*.scp)". CMm. "CoxpaHeHne Macku"' Ha cTpaHUlle 242.

Jl;1a coxpaHeHUs HACTPOEK, M300pakeHni 9KpaHa WU JAHHBIX MOIKHO
"HacTtpouth kKHOUKY [Quick Action] (bbicTpoe pelictBue) (BpicTpoe meiicTBue).
Cwm. "Hacrporika kHomnku [Quick Action] (BwicTpoe meiicTBue)" Ha
cTpanuiie 273.

CoxpaHeHue haiinoB HaCTPONKHU

®aiiIpl HACTPOUKH MOKHO COXPAaHUTb B OOHY M3 10 BHYTpPEHHHUX IAIIOK
karasiora \Agilent Flash min Ha BHemHuit USB-HaKOIIHUTE/Ib.

1 Haxmure xkHounky [Save/Recall] (Coxpanenune/BbizoB) > "CoxpaHenue" >
"@opmar”, 3aTeM C IIOMOIIBI0 PYYKH BBOJa BbiGepuTe myHKT Hacrtpoiika
(*.scp).

2 HasxkmuTe BTOPYIO IMPOrPaMMHYI0 KHOIKY H C IIOMOIIbIO PYYKH BBOA
nepedauTe K coxpaHeHHoMy airy. Cm. "HaBurammsa mo mecram
coxpaHeHUd" Ha cTpaHUIEe 243.

3 Haxmure mporpaMMmHyio kKHonkKy HaXkmurte ana coxpaHeHua.

OTo6pasuTrcs cooOIeHNe, YKa3hbIBaoIllee, YCIeIIHO JIU BBIIOJJIHEHO
COXpaHeHHe.

daisibl HACTPOUKU UMelT paciuupenne SCP. OTu paciimpeHus
0TOOpasKaIOTCsI IPH HCIOJIb30BAHHM MeHIo "[uciierdep (aityioB" (cM.
pasnen "[ucnerdep daiioB" Ha cTpaHure 259), HO IIPH HCIIOJb30BAHUHU
MeHI0 "BoccraHoB/eHUe" OHH CKPBITHI.
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CoxpaHenue caitnos usobpakennin B hopmare BMP unu PNG

daibl N300paKeHU MOKHO COXPAaHUTH Ha BHelTHHH USB-HaKOMUTEJIb.

1 Haxmwure xkHounky [Save/Recall] (Coxpanenune/BbizoB) > "CoxpaHenue" >
"@opmar”, 3aTeM C IIOMOIIBI0 PYYKH BBOJa BbIOepHUTEe IIyHKT 8-OMTHOE
pactpoBoe nso6paxenue (*.bmp), 24-6utHoe pactpoBoe usobpaxkenue (*.bmp) wmin
24-6utHoe u3obpaxkenue (*.png).

2 HasxkmuTe BTOPYIO IMPOrPaMMHYI0 KHONKY H C IIOMOIIBIO PYYKH BBO/A
neperauTe K coxpaHeHHoMy airy. Cm. "HaBurammsa mo mecram
coxpaHeHUd" Ha cTpaHUIEe 243.

3 Haxmure mporpamMMmHyio kKHonKy Hactpoiiku.

B Mmenro "HacTpoiiku paiiyia" TOCTYHHBI cJIeayIOIHe IporpaMMHbIe
KHOIKY M NapaMeTphbl.

JlaHHble HacTPOKU —ecJIu STOT ITapaMeTp BKJIIOYEH, JaHHbIe HACTPOHUKHU
(HACTPOMKN pasBepPTKHU, OTKJIOHEHMS, 3aIlyCKa, cOopa IaHHBIX,
MaTeMaTHYeCKUX (PYHKIMH, oToOOpakeHnusa) OyayT Takike COXPaHEHbI B
OTHeJbHBIN (haiy1 ¢ pacuupenuem TXT.

NuBepr koopa ceTk — KoopauHATHAA ceTKa B pailjie M300paskeHus
nMeeT Gesiblil POH, a He YepPHBIN, KOTOPBIA oTOOpaMxkaeTcsa Ha SKpaHe.

NN/

i/ A / \

=4 \/ \./
He nHBepTMpoBaHHas MHBepTupoBaHHas
KOOpAuHaTHasi ceTka KOOpAuHaTHas ceTka

Manutpa — ¢ MOMOIIBIO 9TOr0 IIapaMeTPa MOKHO BhIOPATH LBETHble HJIU
cepble M300PaKEHU.

4 HaxxmuTe mporpaMMHyI0 KHONKY Ha)kmute ana coxpaHeHua.

OTo6pasurcs coobleHne, YKasbIBAIOIee, YCIEeIHO JIM BbIIIOJTHEHO
CcOXpaHeHwHe.
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Mpu coxpaHeHnn n3obpaxkeHuit akpaHa MeHK0 ocuunnorpad coxpaHaet u3obpaxeHue,
OTKpbITOE NocrneaHuM nepes Haxxatuem kHonku [Save/Recall] (CoxpaHenue/Bbi3os).
bnarosapa aToMy nonb3oBaTtenb MOXeT COXpaHUTb N6y HE06X0AMMYI0 MHGYOPMAaLIIO,
OTHOCALLIYICA K 0611acT MeHI0 NPorpamMMHOIA KHOTKM.

[na coxpaHeHua u3obpaxkeHna aKpaHa, B BEpXHeli YacTi KoToporo oto6paxaetca MeHHo
"CoxpaHeHue/BoccraHoBnenue”, Haxmute kHonky [Save/Recall] (Coxpanenne/BbizoB)
ABaX/pbl, Npex/e YeM CoXpaHnTb n3obpaxkeHue.

Yro6bl coxpaHuTb U306pakeHne akpaHa ocumunnorpada, ucnonbayire seb-6payaep.
Moapo6Hbie cBeaeHuna cm. B pasaene "Get Image" Ha ctpaHuue 286.

Cm.1akke ¢ "JloOGaBjenne ImosdcHeHHs" Ha cTpaHuie 274

CoxpaHenue thaitnos paHHbix B hopmare CSV, ASCII XY unu BIN

dalIbl JaHHBIX MOKHO COXPAHUTH Ha BHeIIHHUHA USB-HakomuTe b.

1 Haxmwure xkHouky [Save/Recall] (Coxpanenune/Bbi3oB) > "CoxpaHenue" >
"Qopmar”, 3aTeM ¢ MMOMOIIbI0O PYYKH BBOAA BbiGepuTe ImyHKT [laHHble CSV
(*.csv), Nanubie ASCII XY (*.csv) usiu [lBouuHble gaHuble (*.bin).

2 HasxkmuTe BTOPYI0 IMPOrPaMMHYI0 KHONKY M C IIOMOIIBI0 PYYKH BBOA
nepedanuTe K coxpaHeHHOMY (paitiry. CMm. "Hapurarusa o mMectam
coxpaHeHUA" Ha cTpaHuie 243.

3 Hasxkmure nmporpamMMmuyio KHouky Hacrtpoiiku.

B Mmenro "Hactpoiiku ¢paiyia" JOCTYHHBI CJIeayIOIHe MpoTrpaMMHbIe
KHOIIKM U ITapaMeTphl.

JlaHHble HACTPOKM — ecJId 3TOT HapaMeTp BKJIIOUEH, JaHHbIEe
HACTPOHUKH ocrusiorpacda (pasBepTKa, OTKJIOHEHHE, 3aITyCK, ITHKJI
cbopa, MaTeMaTH4ecKkre (DyHKI[UH, OTOOpaskeHne) GyayT TaKkKe
COXpaHeHbI B OTHeJbHBIN (pailyi ¢ pacmupeHuem TXT.

IAnuHa — MOKHO YCTAaHOBUTH YHCJIO TOYEK JAHHBIX, BHIBOJIUMBIX B
daitsi. Jlomo/THUTE/IbHBIE CBEJIEHUS CM. B pasgesie "YIIpaBJieHHe
nymHOI" Ha crpaHune 240.
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238

Cm. Takxe

Save Seg — mpu coxXpaHEeHHHU MMOJyYaeMbIX TAHHBIX B
CerMeHTHPOBAHHYIO HNaMITh MOMKHO YKa3aTb, TpeOyeTcsd JId COXPAHUTh
TEeKYLINH OTOOpaKaeMbIii CerMEHT HJIM BCe IIOJIydeHHbIe CEerMeHTBHI.
(CMm. Takmxke "CoxpaHeHHe NAHHBIX CEIMEHTHPOBAHHOU MaMATH" Ha
cTtpaHuiie 175).

Haxvure mporpaMMHyI0 KHoOKy Ha)kmure ana coxpaHenua.

OTo06pasuTca cooOlleHne, YKa3bIBaKIlee, YCIENIHO JIU BbIITOJIHEHO
coXpaHeHHe.

"dopMmaT ABOMYHBIX AaHHBLIX (.bin)" Ha cTpanune 301

"®anapr CSV u ASCII XY" Ha crpanuie 308

"MuHIMaJIbHOE W MaKCHUMaJIbHOe 3HaveHusd B (padstax CSV" Ha
crpanuie 309

CoxpaneHnue haiinoB gaHHbix B (popmarte ALB

daiIbl JaHHBIX B ABOHMYHOM (popmare Agilent logic analyzer (ALB) MokHO
OPOCMATPUBATh U aHAJIU3UPOBATH B aBTOHOMHOM pe:KHMeE C IIOMOIIBIO
npuioxenus Agilent Logic Analyzer n nuacrpymenTa Agilent B4610A Data
Import Tool. Cm. "IIpocnexm 06 uncmpymenme Agilent Technologies
B4610A Data Import Tool 0na npocmompa U aHAAU3A 6 ABMOHOMHOM
pesicume (HoMmep Imybaukanuu 5989-7834EN)".

®dai1bl JaHHBIX B popMmaTe ALB MOKHO COXpaHHTb Ha BHEITHUI
USB-HakoOUTE b,

1

Haxvure kHouky [Save/Recall] (Coxpanenue/BbisoB) > "CoxpaHenue" >

"@opmar”, 3aTeM c IOMOIIBI0 PYYKH BBOja BhiOepuTe myHKT ALB data
(*.alb).

HasxmuTe BTOpPYIO MPOrpaMMHYI0 KHONKY U C IIOMOIIBI0O PYYKH BBOJA
neperauTe K coxpaHeHHoMy daiy. Cm. "HaBurammsa mo mecram
coxpaHeHUd" Ha cTpaHUIe 243.

Haxvure nmporpaMMHyI0 KHonky Hactpoiiku.
B menro "Hactpoiiku ¢aiiyia" JOCTYIHBI CJIETYIONHe IIPpOorpaMMHbIE
KHOIIKA U IapaMeTphl.

[laHHble HAaCTPOWKN — ecJTH BTOT MapaMeTp BKJIIOUEH, JaHHBbIE
HACTPOHKHU ociusiorpada (pasBepTKa, OTKJIOHEHHUE, 3aITyCK, ITHKJI
cOopa, MaTeMaTudeckrue (PyHKIIMU, OTOOpaKeHHe) OYAyT TaKKe
COXpaHeHbI B OTHeJbHBbIN (hpais ¢ pacimiumpenueM TXT.
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IAnuHa — MOKHO YyCTAaHOBUTH YHCJIO TOYEK JAHHBIX, BHIBOJIUMBIX B
daitsi. Jlomo/THUTE/IbHBIE CBEJIEHUS CM. B pasfgesie "YIIpaBJieHHe
nymHOI" Ha crpaHHne 240.

Qopmar Alb — mocTynHBI cieayooiine PopMaThl IIOCAeq0BATETbHBIX
naHHbIx ALB.

Ilo ymosruanuio

CAN

12C

LIN

UART/RS232

SPI (2 *&ujbl, IOC/IeqOBATEe/IbLHBINA CHUTHAJI)

SPI (3 &wuapl, mOCIeNOBATEIbHBIA CATHAJ)

SPI (4 &wjIbl, IIOoC/I€qOBATEIbHBIA CHUI'HAJI)
IIpu BBIGOpE JI000r0 (popMara ALB, OTJIMYHOrO OT YCTAHOBJIEHHOIO
10 YMOJIYAHUIO, CUT'HAJIbI AHAJOIOBBIX KaHAJIOB (IIPU OTOOPAKEHMH)
Takke OLU(PPOBBIBAIOTCA U OTOOPAKAIOTCA B BHIE IIHMQPPOBBIX

CHUTHAJIOB. YPOBEHDb 3aIlyCKa aHaJIOTOBOTO KaHaJia OIPeJe/IAeT TOYKY,
B KOTOPOU HaIps:KeHHe cuhTaeTca Jiormdeckou "1" mam "0".

Ecau cursaspl mocjieqoBaTeJ JbHOU IIMHBI HOJAKIIOYEHBI K
ocrussiorpady B COOTBETCTBUM C HPUBEEHHOW HUKE TAOJHUIEH, B
npuioxkennn Agilent Logic Analyzer OyayT HCIIOJIB30BATHCSA
OpaBWJIbHbIE HA3BAHUA CHUTHAJIOB/IIMHBI. B mMpOTHBHOM cirydae B
npuiioxkennun Agilent Logic Analyzer morpebyercs IepeHasHAYNTD
CUTHAJIBI.
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Tabnuua 5 PekomeHayemble AnA HasHaYeHWUA cUTHanbI

Mertka Curnan Kanan Ha3HaueHnue kaHany
ocuunnorpaca NorMyecKoro
aHanu3aropa
TxRS232 Tx Ch1 DO
RxRS232 Rx Ch2 D1
12C [laHHble Ch1 DO
Clk Ch2 D1
SPI2 (2 >xunbi) Clk Ch1 DO
[laHHble Ch2 D1
SPI3 (3 xwunbl) ~CUrHan obpalueHua Ch1 DO
K MUKpoCXxeme
Clk Ch2 D1
[laHHble Ch3 D2
SPI4 (4 xwunbl) ~CcUrHan obpalueHua Ch1 DO
K MUKpocxeme
Clk Ch2 D1
BxoaHble gaHHble Ch3 D2
BbixoaHble AaHHble Ch4 D3
CAN MNanuble Ch1 DO
LIN Nanuble Ch1 DO

4 HasxmuTe mporpaMMHYI0 KHOUKY Ha)xmurte ana coxpaHeHua.

OTo6pasuTrcs cooOIeHNe, YKa3hbIBaoIlee, YCIeIIHO JIU BBIIOJJIHEHO
COXpaHeHHe.

YnpaBneuue pnuHou

ITapameTrp [InMHa OOCTYyIEeH IIPH COXPaHEHHH JAaHHBIX B (paijiax dpopMara
CSV, ASCII XY, BIN miu ALB. OH ompepesisieT 4YHUC/JI0 TOYEK TaHHBIX,
BBIBOAUMBIX B COXpaHsaeMbIil (paityi. CoXpaHSIIOTCI TOJbKO OTOOpaskaeMble
TOYKH JAHHBIX.
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MakcumMmaJibHOE YHCJ/IO TOUEK JAaHHbIX 3aBHCHT OT CJAE€AYIOUNIUX MOMEHTOB:

BrinmosiHeHUe cOopa MaHHBIX. Ec/M UK cOopa OCTAaHOBJIEH, JaHHbIE
MOCTYMAIT U3 HeoOpaGOTaHHOM 3aIlMCH IOJYyYeHHBIX HAaHHBIX. Eciun
ITUKJI cOOpa BBIMOJHAETCA, JaHHbIE IIOCTYIIAIOT U3 3aUCH U3MEPEHUs
MEHBIIIET0 pa3Mepa.

OcraHoB ocumu/iorpada ¢ momoibo KHomok [Stop] (Cton) mim [Single]
(OpHokpatHbIi 3anycK). Bo BpeMsi IIMKJIOB cOOpa MaMsiTh pasaesiseTcs OJId
IOBBIIIEHNUSA CKOPOCTH OOHOBJICHUS CUTHAJIA. IIpW OJMHOYHOM I[MKJIE
c60pa HCII0JIb3YEeTCS HOJHBIA O00beM IIaMSITH.

BrJsrouenue ToJibko ogHOro KaHaJsia u3 mapbl. (KaHasuapr 1 m 2
IpeCTAaBJIAIOT OOHY Hapy, KaHajdabl 3 U 4 — apyryro.) Ilamars
ocriusIorpada e/ TUTCA MEKTy KaHaJaM{ Iapbl.

Br/rodyeHne OIOPHBIX CUTHAJIOB. JIJId OTOOpaKkeHUs OIIOPHBIX CUTHAJIOB
TpedyeTcsd HNaMATh OcIuJIIorpada.

Brirouenne nudpoBbIX KaHAJIOB. JJIg 0TOOpaskeHuA U POBLIX KAHAJIOB
TpedyeTcsl HaMsITh ocIusIorpada.

Brrouenne (yHKIMU CETMEHTHPOBAHHOHM maMATu. IlaMaThb
ocriusIorpada pasaesiaeTcsa Mo YUCJy CEerMEHTOB.

Hactpoiika BpeMeHU/neeHUsA pasBepTKU (CKOPOCTh pasBepTKH). Ilpu
HAcTpoHKax 0oJjiee BHICOKOH CKOPOCTU Ha dKpaHe OTOOPaKaeTCsA MeHbIIe
TOYEK TaHHBIX.

IIpu coxpaHeHWH MAHHBIX B paisi popmara CSV mpenespbHOE UHCIIO
Touek coctapiadgeT 50000.

Ilpu HeoOXxomUMOCTH (PYHKIUSA KOHTPOJIA OJIMHBI BBIMOJIHAET
npopeskuBaHue JaHHBIX 1o cxeMme "1 w3 n". Hanpuwmep, ecimu g
napaMmetrpa [AnuHa samaHo sHaveHue 1000 m oToGpaxkaercs CUTMHAJ IJIMHOMN
5000 Touek, yeThIpe U3 KaKIbIX IATH TOYEK OYyIyT yHoaJieHbl IJid 3aIlMCH B
daitst 1000 ToUyek TAHHBIX.

CKOpOCTL COXpaHEeHHud JaHHBbIX CHTHAJI0B 3aBHUCHUT OT BbI6paHHOFO

dopmara:

Qopmar chaitna paHHbIX CkopocTb coxpaHeHua
BIN, ALB camas BbiCOKanA

ASCII XY cpeaHAan

CSv caman Hu3KanA
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242

Cm. Takke ¢

"dopMmaT ABOMYHBIX AaHHBLIX (.bin)" Ha cTpanune 301
"®anapr CSV u ASCII XY" Ha crpanuiie 308

"MuHIMaJIbHOE W MaKCHUMaJIbHOe 3HaveHusd B paistax CSV" Ha
crpanuie 309

CoxpaHeHue chaitnos onopHbix curianos Ha USB-Hakonurennb

Hasxxmure xuHonky [Save/Recall] (CoxpaHenue/Bbi3oB).

B menio "CoxpaHeHune/BbI30B" HaskMUTE TPOTPAMMHYIO KHOIIKY
CoxpaHuTb.

B Mmenmo "Coxpanenune/Bpi3oB" HamMuTe OporpaMMHy0 KHOIKy Qopmar u
HOBEPHHUTE PYYKY BBoAa, uToObI BhIOpaTh Reference Waveform data (*.h5) .

HasxxmMuTe mporpaMMHYI0 KHOIKY VICTOMHMK M ¢ IIOMOIIBIO PYYKH BBOA
BbIOEPUTE HNCXOMHBINA CHUTHAJI.

HasxxmMuTe BTOPYIO IMPOrpaMMHYI0 KHONKY W C IIOMOIIBI0O PYYKH BBOJA
nepeluTe K coxpaHeHHOMY aitry. CMm. "Hapuramusa mo mecrtam
coxpaHeHHud" Ha cTpaHHIE 243.

Haxwvure nmporpaMMHy0 KHoOKy Hakmure ana coxpaHenua.

OTo6GpasuTrcs cooOIeHNe, YKa3hbIBaollee, YCIeIIHO JIU BbIIOJIHEHO
COXpaHeHHe.

CoxpaHeHMe MacKu

®aiiIpl JAHHBIX MAaCKH MOKHO COXPAHUTH B OJHY W3 YeThIPEX BHYTPEHHUX
marok karasiora \Agilent Flash win Ha BHemuuit USB-HakomuTe b,

1

Haxvure kHOnKy [Save/Recall] (Coxpanenne/BbizoB) > "BoccraHoBnenmne" >
"@opmar”, zaTeM c IOMOIIbI0 PYUYKH BBOja BbiOGepuTe Macka (*.msk).

HaxmuTe BTOPYH0 MPOTrpaMMHYIO KHOIIKY W C IIOMOIIBIO PYYKH BBOJA
nepelauTe K coxpaHeHHOMY paitry. CMm. "Hapuramusa mo mecrtam
coxXpaHeHUA" Ha cTpaHure 243.

Hasxxmure mporpaMmHyio kKHonky Ha)kmure gna coxpaHenua.

OTo6pasurcs coobleHne, YKasbIBAIOIee, YCIEeIHO JIU BbIIOJTHEHO
CcOXpaHeHwue.

daisbl MacKu UMeIOT paciinpenne MSK.
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[aHHble Macku TakKe coxpaHatoTca B dhaitnax Hactpoiku. Cm. "CoxpaHeHue caiinos
HacTpoiikn" Ha cTpaHuue 235.

Cm.takke ¢ T'yiaBa 14, “TecTupoBaHmue II0 Macke,” Ha cTp. 209

HaBurauuﬂ no MecrtamM coxpaHeHus

IIpu coxXpaHeHWH HJIU BbI30Be (DAIJIOB JJIA HABUTAIIMU IO MECTaM
COXpaHeHUs HCHOJIb3YIOTCA BTOpas IIPOrpaMMHas KHONKA MEHIO
"CoxpaHeHue" mii MeHIO "BoccraHoBsieHue" m py4yka BBoga. MecTamu
COXpaHEHUs MOTYT OBLITb BHYTPEHHHE MeCTa COXPaHEeHHsd OCIHIorpada
(nJ1a paiiyioB HACTPOUKM WMJIM MACKHW) WJ/IM BHEIIHHE MeCcTa COXpPaHeHHus Ha
noak/aroueHHOM USB-Hakomurese.

Bropasd mporpaMMHas KHOIKa MOKET ObITh O0O3HAUYEHA CJICIYIOI[HMM
00pasoM:

¢ Haxartb ana nepexopa — Opu 9TOM /i1 MepexXofa K HOBOU MAIlKe HJIN
MeCTy XpaHeHHUsA MTOCTATOYHO HaKaTh PYYKy BBOMA.

e Mecto — ec/i BBINIOJIHEH IepeXo[ K MeCTy TeKyIled ITanku (a
coxXpaHeHUs (Pail;IoB He BBIITOJJTHAETCH).

¢ CoxpaHuTb B — KOI[la €CTh BO3MOJKHOCTh COXPaHEHHUsS B BbIOPAHHOE MECTO.

e 3arpy3ntb U3 — KOrJa €CThb BO3MOJKHOCTb 3arpyskH JTaHHbBIX W3
BbIOpaHHOTO (aiija.

CoxpaHeHHe (haijioB

e IIpemaraemoe uMsa paiisia oroOpaskaercs B crpoke Coxpanutb B thain =
HaJ IIPOrpaMMHBIMH KHOITKAMH.

e Jly1d mepes3amnucu yiKe CyIIecTBYIomero daijia mepedaure K 3TOMY
daitry u BbIOepuTe ero. YTo0Obl co3aaTh HOBOEe HMMs (baiijia, CM. pasmell
"Beog mMeHun aiyia" Ha cTpaHHie 243.

Bsop umennu paitna

CosmaHue HOBOI'O MMeEHHM (paiijia IpPHU COXpaHEeHUHU IIOC/JIeTHEro Ha
USB-HakonuTesie

1 Haxmure mporpammuyro kKHOHKy File Name B menro "CoxpaneHwue".
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17 Coxpanenue/BoccraHoBneHue (HacTpoiiKW, IKpaHbl, AaHHbIE)

JIJ1s aKTHBaIliM JAHHOHM IIPOrPaAaMMHOHN KHONKHU CJjIeayeT MOOK/IIYUTh K
ocuuiorpadgy USB-HakonuTeJIb.

2 Yto6bl BBecTH MMA (paiiiia, B MeHI0 "HMsa ¢aiia" HCIoIb3yHTe
nporpamMuble kHonku Hanucatb, Beog u Ypanutb Cumson.

Hanucatb — HakMHUTE 5Ty HPOrPaAMMHYI0 KHOIKY U IIOBEPDHUTE PYUKY
BBOJIa, YTOOBbI BHIOPATh CHMBOJI HJI TEKYIIEH ITO3UIUH.

BBoa — rcro/ib3yiiTe 3Ty HPOrpaMMHYI0 KHOMKY /I BBOJA CHUMBOJIOB
¥ IepeMelleHnsT Kypcopa B MO3UIUIO CJeIYIOIero cuMBosia. Haxkarue
IporpaMMHOII KHONKH BBoj paBHO3HAYHO HAMKATHIO PYYKH BBOJA.

Ypanute CumMBon — HaXMUTe 5Ty IMPOTPAMMHYIO KHOIIKY, YTOOBI
VOAJIUTH TEKYIUH CHMBOJIL.

MoxkHo ncrnonb3oBatb NoAknoYeHHyto knasuatypy USB BmecTto Mcnonb3oBaHuA
MporpaMMHbIX KHOMOK pegakTupoBaHua cumeonos Hanucarb (Mnu apyrux).

Eciim moctynHa kHonka [lpupaweHue, To ee MOMKHO HMCIOJIB30BATh IJIA
AKTUBAIlUN WJIN TeaKTUBAIIUN aBTOMAaTHYECKOrO HpHUPAIeHHd UMeH
daision. I[Ipu aBTOMaTHYECKOM MpHUpAIleHUd K UMeHH Qaia
JT00aBJIdeTCs YUCIOBOH HMHOEKC U C KaMJIbIM yOAYHBIM COXpaHEHHEM K
HeMy OpuOaB/igeTcsa equHANA. Ecian uMmsa gaijia JoCTUraeT
MaKCHMaJILHOM [JIMHBI, TO OHO OyIeT COOTBETCTBYIOIIHUM 06pPaszoM
YKOPOYEHO, 4TO0BI IIOMEIAIaCh YHMC/IOBAs YACTh UMEHHU.

BoccraHoBnenue ¢haitnoB HacTPOWKK, MaCKU NN ONOPHbIX CUTHANOB

1 Haxmwure xkHouky [Save/Recall] (Coxpanenue/BbizoB).
2 B menio "CoxpaneHue/Bpi3oB" HamMuTe KHOIKY BoccraHoBuTb.

3 B menHmo "BoccranoBseHue" HaxMuTe KHONKY BoccranoBuib:, 3aTem c
MMOMOIIBI0 PYYKH BBOjIa BbIGepuTe THUIl (Pailjia, KOTOPBIH TpedyeTcs
BOCCTaHOBUTB:

Hactpoiika (*.scp) — Cm. "BoccTraHoB/ieHne (haijioB HACTPOUKHU' Ha
cTpanuiie 245.

Mask (*.msk) — Cm. "BoccTrano/ienue ¢aijioB Macku," Ha
cTpaHuiie 245.
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CoxpaHeHne/BocCTaHOBNEHMe (HACTPOMKK, IKpaHbl, nanubie) 17

Reference Waveform data (*.h5) — Cm. "BoccranoBiienune aiiio
OMOPHBIX curtHasioB ¢ USB-HakomuTesia" Ha cTpaHuile 246.

daiIbl HACTPOUKN WUJIM MACKH TaKiKe MOJKHO BOCCTAHOBHUTD, 3aIrPDY3UB HUX C
HOMOIIBI0 AuceTdepa (paitsioB. Cm. "[lucmerdyep paityioB" Ha
crpanuiie 259.

MoskHO Taksxke HacrpouTh KHOIKY [Quick Action] (BbicTpoe geiicTBue) mJis
BOCCTaHOBJIEHUS (paillJI0OB HACTPOUKH, MACKH U ONMOPHBIX CUTHAJIOB. CM.
"Hactpoiika kHonkHu [Quick Action] (BeicTpoe fnericTBue)" Ha

crpanurie 273.

BoccranoBneHue thaitnoB HaCTPOMKM
®dailyibl HACTPOMKN MOXKHO BOCCTAHOBHUTH M3 OgHOU m3 10 BHyTpeHHHUX
mamok karasiora \Agilent Flash win ¢ BHemHero USB-HakomuTess.

1 Hamwmwute kHouKy [Save/Recall] (Coxpanenue/BbizoB) > "BoccranoBnenue" >
"BoccraHoBneHme:", 3aTeM C IIOMOIIBI0O PYYKH BBOma BbhiGepuTe Hactpoiika

(*.scp).
2 HamxMmuTe BTOPYI HPOTPAMMHYI0O KHOIIKY U C IOMOINBI0 PYYKH BBOA

nepeiauTe K (pailily, KOTOPbIi TpedyeTcs BOCCTAHOBUTHL. CM.
"Hapuramusa o MecTaM COXpaHeHHUA" Ha cTpaHuie 243.

3 Hasxxmure mporpamMuyio KHOTKY HaxkaTb ana BocctaHoBReHus.
OTo6pasuTcs cooOIeHne, YKa3bIBAIOIee, YCIENTHO JIM BbIIIOJTHEHO
BOCCTaHOBJIEHHE.

4 Ecimm Tpebyercd yOa/JUTh C 9KpaHa BCe OaHHbIe, HAKMHUTEe KHOIKY C6poc
3KpaHa.

BoccraHoBnenue haiinoB mackm,
®aiisIbl MaCKH MOKHO BOCCTAHOBUTH U3 OJHOU mM3 10 BHYTPEHHUX ITAIOK
karasora \Agilent Flash wiu ¢ BHemnero USB-HakomuTe/id.

1 Hamwmute kHOUKy [Save/Recall] (Coxpanenue/BbizoB) > "BoccranoBnenue” >
"BoccraHoBneHue:", 3aTeM ¢ IIOMOIIBI0 PYYKH BBOoma BbiGepuTe Macka
(*.msk).

2 HasxmuTe BTOPYIO IMPOrPaMMHYI0 KHOIKY H C IIOMOIIBbI0 PYYKH BBO/A
nepeiauTe K (pailyly, KOTOPhIH TpedyeTcs BOCCTAHOBUTHL. CM.
"HaBuramusa 1mo mecTtaM coxpaHeHHUd"' Ha cTpaHUIe 243.

3 Haxwmure mporpamMMmHyio kHonky Haxkartb gna BoccraHoBneHMA.
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17 Coxpanenue/BoccraHoBneHue (HacTpoiiKW, IKpaHbl, AaHHbIE)

OTo6pasuTcs cooOIeHNe, YKa3hbIBaoIlee, YCIeIIHO JIU BBIIOJIHEHO
BOCCTAaHOBJICHHE.

4 Eciu TpebyeTcsa ymaJuThb C 3KpaHa BCe JaHHBbIE WJIM BOCCTAHOBJIEHHBIE

JaHHbIe MacKH, HaxMuTe KHomnKy C6poc akpaHa mau C6poc macku.

BoccranoBnenue thaitnos onopHbix curHanos ¢ USB-Hakonurena

Hasxxmure xuonky [Save/Recall] (CoxpaHenue/Bbi3oB).

B menio "CoxpaHeHune/BbI30B" HaskKMHUTE HPOTPAMMHYIO KHOIIKY
BoccranoBnenue.

B menio "BoccraHoB/ieHHe" HaKMUTE MPOTrPAMMHYIO KHOIIKY
BoccranoBnewue u ¢ momoiibpo pydku BBoga BbiOepuTe Reference Waveform
data (*.h5) .

Haxmure mporpammuyro KHomky KomopH: v ¢ moMmoIup0 pydku BBOJA
BbIOEPUTE HEOOXOOUMBIN (PaiiJi OMMOPHOr0 CHUTHAJIA.

HasxMuTe BTOpPYIO MPOrPaMMHYI0 KHONKY W C IIOMOIIBbI0O PYYKH BBOIA
nepeaguTe K Qaiy, KOTOPbIH TpedyeTcsa BOCCTAHOBUTH. CM.
"Hapuranusa mo mMectaM COXpaHeHU:A" Ha cTpaHuie 243.

Haxkmure mporpammHyro KHOKy HakaTtb Ana BoccTaHOBREHMA.

OTo0pasurca coobleHne, YKasbIBaollee, YCIEIIHO JIX BbIIIOJIHEHO
BOCCTaHOBJIEHHE.

Ecau TpebyeTcs yoaJuTh C SKpaHa Bce JaHHbIE, 38 HCK/IIOYEHUEM
OIIOPHOIO CHUTHaJIa, HaskMuTe KHOIIKY C6poc akpaHa.

BoccranoBnenue HAacCTpoeK no ymon4yaHuio

246

1 Haxwmwure xHonky [Save/Recall] (Coxpanenue/Bbi3oB).
2 B menmoo "Save/Recall" naxmure Default/Erase.

3 B menmo "Ilo yMo4aHHIO" HAKMHUTE OTHY M3 CJAEAYIONMX IIPOrPaMMHBIX

KHOIIOK:

Hacrpoiika no ymonuanmi— BOCCTaHOBJIEHHE HACTPOHWKHU OcIUJIIorpada

0 yMOJTYaHUI0. DOP@EKT TOT ke, UYTO U Ipu HaxaTuu kHomku [Default
Setup] (Hactp.no ymonuanuw) Ha JuneBod manesau. Cm. "BoccTaHoB/ieHIE
HACTPOEK ociuuiorpada mo yMOJTYaHUI0" Ha cTpaHuie 27.
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IIpu BoCCTaHOBJIEHUM HACTPOUKH IO YMOJIYAHUI0O HEKOTOPbIE
M0JIb30BaTEJIbCKME HACTPOUKN HE MU3MEHAIOTCA.

3aBopackas HacTpollka— BOCCTAHOBJIEHHE 3aBOACKUX HACTPOEK
ocnuorpada 10 yMOJTYaHHUIO.

Takoe BOCCTaHOBJIEHHE CJ€ayeT IMOATBEPAUTD, IIOCKOJbBKY B 3TOM
cJiydyae II0JIb30BaTe/IbCKHE HACTPOUKU HE COXPAaHAITCA.

BoinonHeHue 6e30nacHOM 0YUCTKHU

1 Hamwmwute kHouKy [Save/Recall] (Coxpanenue/BbizoB).
2 B menio "Save/Recall" naxmure Default/Erase.

3 B menrmo "Ilo ymosyanuno" HaskMuTe KHONKy besonacHaa oumcrka.

17

Shv: IIporpaMMHasa KHOIIKa IIO3BOJIAE€T BBIIIOJTHUTDH 6630HaCHy10 OYUCTRY

Bcell 3HepI‘0He3aBHCHMOﬁ IIaMATH, COrJiIaCcHoO Tpe6OBaHI/IHM rJ1aBbl 8

PYKOBOJICTBA 110 IIPUMEHEHUI0 HAIIMOHAJILHOH MPOrpaMMbl o0ecIieueHUusA

CEeKPEeTHOCTH Ha ITPOMBINLIEHHBIX npeqnpuaTuiax (NISPOM).

Heo6xoquMo IMOATBEPAUTL 6e30IacHylo o4uucTKy. Ilo 3aBeplineHUH
0e30MacHOM OYHMCTKH OCIIIorpad OyaeT IepesarpyskeH.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

[ D
NN N ) Qo 18
0e0 Meuarb (3kpanoB)

lMeyatb akpaHa ocuunnorpaca 249

Hactpoiika noakntoueHus cetesoro npuHtepa 251
YctaHoBKa 3HayeHuUt napameTpoBs nevyatn 252
YctaHoBKa 3HauyeHua napametpa "Manutpa” 253

Ecau ycranorien moayir DSOXLAN LAN/VGA, MoxkHO pacriedaTraTb BCe
3JIeMEHTBhI 3KPaHa, BK/IKYASI CTPOKY COCTOAHUSI U IMPOrPaMMHBIE KHOIIKH, C
nomonibi0 USB-TipuHTEpa WU ceTeBOT0 MPUHTEPA.

ITpu Hakatun kHomku [Print] (Meuats) oToGpaskaerca menio "Hacrtpoiika
nevarn". [loka mMpUHTED He MOAKJIOUEH, MPOTPAaMMHBIE KHOITKH
napamMeTpoB ItleyaTH U KHonka Haxmure pna nevyamm 3aTeHeHBI (HEJOCTYITHBI).

Meuarb 3kpana ocunnnorpadca

1 ToakmarouuTe pUHTEP. JJOCTYHHBI CJIEAYIONHE BapUAHTbI:
IoakaounTe USB-ipuaTep K mopty USB JHIleBOM MaHeIH HJIN K
npaMoyroJsHoMy mopTy USB Ha 3aaHel ITaHEeJH yCTPOHCTBA.

OOHOBJIEHHBIH CITMCOK IIPHHTEPOB, COBMECTHMBIX C OcCHUJLIJIorpacdaMu
InfiniiVision, gocTymeH Ha BeO-caiiTe
"www.agilent.com/find/InfiniiVision-printers".

HactpoiiTe moak/amodeHne cereBoro npuHTepa. Cm. "HacTpoiika
HOOKJ/JIIOYEHNI CeTeBOro ImpuHTepa" Ha cTpaHuile 251.

2 Haxwmure kHomky [Print] (Mleyats) Ha JuneBoi naHesn.

3 B menm "Hacrpoiika nmedaTn" HasKMHTEe IIporpaMMHyio KHoOIKYy [leyarb Ha,
3aTeM C IOMOIIbI0 PYYKH BBOJA BhIGEpUTE HYMKHBIH IIPHHTED.
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18 nMeuars (akpanoB)

250

4 Haxuure mporpaMMmHyio kKHonky [Mapamerpbl 111 BbIOOpa mapaMeTpPOB
eYvaTH.

2.
Agilent

CEOD ABHHD

MapamMeTos NevaTm

Hewato ana
MNeyar

CwM. "YcTaHOBKa 3HAUYEHHH MapaMeTpoB IledyaTdu" Ha cTpaHHIe 252.

b Haskmure nmporpammvuyio kHomnky [Manutpa fiisa Bbi6opa nanauTpbl. CM.
"YcranoBka 3HadeHusa Iapametrpa "[laguTpa™ Ha crpanuie 253.

6 Hasxmure mporpaMMmHuyio KHONKY Hakmurte gna neuarm.

Yro6bl IpepBaTh HPOLECC MIE€YATH, HAKMUTE IIPOrPaMMHYI0 KHOIKY OTMeHa
nevarm.

Ocuumnnorpadch pacneyataeT MeHH0, OTKpbITOe NOCNeAHMM A0 HaxaTtua kHonkw [Print]
(Meuarts). Moatomy, ecnu Ao Haxatua kHonkw [Print] (Meyatb) Ha akpaHe oTo6pakatoTcA
pesynbTaTbl U3MEPEHUN (Hanpumep, amnnKUTYAbl, YacToTbl U T.4.), OHM ByAyT pacneyvataHbl.

[ina neyatu akpaHa, B HUXKHEN YacTu KoToporo oTobpaxkaetcA MeHto "HacTtpoiika neyatn”,
HaxkmuTe kHonky [Print] (Meuyatnb) ABa pasa, 3aTeM HaXKMUTE NPOrPaMMHYH KHOMKY
Haxxmute ana neyaru.

IIJ1s ImevaTH sKpaHa MOMKHO Takxe HacTpouTb KHOIKy [Quick Action]
(Bbictpoe geiictBue). Cm. "Hacrpoiika kHOmku [Quick Action] (BwicTpoe
nericTBue)" Ha cTpaHune 273.
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Cm.1akke ¢ "JloOaBjeHne mosgcHeHHs" Ha cTpaHule 274

Hacrpov'u(a noaoKn4YeHuA ceresoro npuHTepa

Eciu ycranorien moayinr DSOXLAN LAN/VGA, MOKHO HacCTPOHUTH
HOJKJ/II0UEHNe CEeTeBOT0 IIPUHTEepA.

Cemegotl npurnmep — 3TO NMPUHTED, MOAKJIIOYEHHBIH K KOMIIBIOTEPY WU
cepBepy IeYaTH B CETH.
1 Hamwmwure kHOUKy [Print] (Mewats) Ha JuiieBoil maHesn.

2 B menmo "Hacrpoiika medaTn" HasKMHTEe IIporpaMMHyio KHoOIKYy [leyarb Ha,
3aTeM C IOMOIIbI0 PYYKH BBOJIa BbIOEpUTE CETEBOU IIPUHTEP, KOTOPBIH
TpedyeTcss HaCTPOUTb.

3 Haxmure mporpamMmHyio kHonky Hactpoiika ceru.

4 B menio "HacTpoiika ceTeBOro mpuHTepa' HAKMUTE ITPOrPAMMHYIO
KHOIKY V3ameHMTb, 3aTeM C MOMOIIBIO PYYKH BBOJa BbIOEpPHUTE IapameTp
ceTH, KOTOPBIH TpebyeTcs 3a1aThb.

HeOéXOJlI/IMO 3aaTh 3HAYECHHA CJIeayHIIero rapamMerTpa:

Appec npuhtepa - 3TO agpec IIPUHTEPA UJIN CepPBepa IIPUHTEPA B OJTHOM
U3 cjeayrIinux opMaToB.

IP-anpec cereBoro npuHTepa (HanpuMmep: 192.168.1.100 or
192.168.1.100:650). JIOIIOJTHUTEJILHO IIOCJIE JTBOETOYHSI MOIKHO
yKa3aTh HECTaHOAPTHBIA HOMEDP IOPTAa.

IP-agpec cepBepa HpHHTEPA, IIOCIE KOTOPOro H00ABJIEH IYyTh K
npuHTepy (Hampumep: 192.168.1.100/printers/printer-name or
192.168.1.100:650/printers/printer-name).

Iyt k oOwemy ceresomy npuaTepy Windows (Hampumep: \\
server\share).

Ecau B KadvecTBe ajpeca IPUHTEPA YKa3aH OOIIHEA CeTeBOH NIpHHTEP
Windows, ¢ moMoIbi0 IMPOrpaMMHONA KHONKH VI3MeHUTb MOKHO TakK:ke
BBECTH CJIE€IYIOIIEe HACTPOUKH.

CeteBo¥ fOMeH - 5To0 UM goMeHa ceTu Windows.
Nma nonb3oBatena - 5To uMsa OJ1d BXoaa B JoMmeH cetu Windows.

Maponb - 5TO0 mMapoJib Jyid Bxoda B AoMeH cetu Windows.
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/1 cOpoca BBEOEHHOI'O MapoJ/id HAKMHUTE IPOTPAMMHYI0 KHOIIKY
Ynanutb napons.

5 Jlyia BBOAA IMapaMeTpoB CETEBOr0 MPUHTEPa HCHOJb3yHTe MPOrpaMMHbIE
kHonku Hanucartb, BBog 1 Ypanuth cumson.

Hanucarb — HamMuTe 3Ty OTPOrpaMMHYI0 KHONKY M IOBEPHHUTE PYUKY
BBOJA, UTOOBI BHIOPATH CUMBOJI B TEKYIEH HO3UIUU.

BBop — ucrio/p3yiTe 9Ty NPOTrpaMMHYI0 KHOHOKY /I BBOJA CHMBOJIOB
U TepeMelleHud Kypcopa B IO3UIUIO CJIEIYIONIET0 CHUMBOJIA.

Ypanutb cuMBon — HaKMMalTe MPOrpaMMHYI0O KHONKY BBoa, moka
HYKHBIH CHMBOJI He OymeT BbIeJIeH, 3aTeM HaXMHTE 3Ty
MMPOTPAMMHYI0 KHOIIKY, YTOOBI YIAJIUTh CHUMBOJI.

MoxkHo ncrnonb3oBatb NoAknoYeHHyto knasuatypy USB BmecTto Mcnonb3oBaHuA
MporpaMMHbIX KHOMOK pegakTupoBaHua cumeonos Hanucarb (Mnu apyrux).

6 Haswmure nmporpaMMHy0 KHONKY [puMeHuTb, 4TOGBI YCTAHOBUTD
HOJK/AI0UEeHNEe K IIPUHTEPY.

OTo0pasuTca cooOlleHne, YKa3bIBawIlee, YCIENIHO JU YCTAHOBJIEHO
MoK/ YEHUE.

YcraHoBKa 3HauyeHUi napamMeTpoB neyaru

B Mmeno "Hacrtpoiika medaTu" HaxMHUTe IMporpaMMmHyio kKHomnky [lapamerpbl,
4TO0BI U3MEHHUTDh 3HAYEHUS CJICIYIOI[UX [apaMeTpPOB.

e [JlaHHble HACTPOMKN — MeYaTh JAaHHBIX HACTPOUKH OcCIUJIIOrpada, BKI0YAI
HACTPOUKU PasBePTKU, OTKJIOHEHHd, 3allyCKa, cOOpa JaHHbIX,
MaTeMaTHYeCKnX (PYHKIHI, OTOOpaKeHHUs.

¢ luBepTupoBath LBeTa KOOPANHATHOW CETKM — M3MeHeHHe YepHoro (poHa Ha
GeJIbIf /11 SKOHOMUH YEePHBIX YEePHUJI IIPH HedaTH H300paxKeHun
ocrusiorpada. Pexum VnBeprupoBath LBeTa KOOPAUHATHON CETKU
YCTaHOBJIEH IO YMOJTYAHUIO.
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/NN
O a1\
He WHBEPTUPOBAHHAA MHBepTI/IpOBaHHaFI
KoopAuHaTHadA ceTka KoopAuHaTHadA ceTka

¢ [lopaya cTpaHuubl — OTOpPaBKa KOMAaH/bLI IIOJIaYNd CTPAHUIIbI HA IIPUHTEP
mocJ/ie IedYaTH HM300paKeHUs CHUTHaJIa U Iepej I1eYaTbhbi0 JaHHBIX
HACTPOUKH. YcTaHOBUTe [y napaMmetrpa [logaya ctpaHuubl 3HaYeHUE
"BBIKJL.", eci TpeOyeTcs HalledyaTaTb NJaHHbIe HACTPOUKU H
n300paskeHne CHUTHAJIAa HAa OJHOM H TOM K€ JINCTe. OTOT IIapaMeTp
aKTHUBEH, TOJILKO ecjy BhIOpaH mapamerp JaHHble HacTpoiiku. Eciu
JaHHbIe HACTPOUKH HEBO3MOKHO HaledaTaTbh Ha OJHOHU CTPaHUIIE C
n300paskeHneM CHrHaJja, OHM OyAyT HalledaTaHbl HA HOBOHM CTpaHHILE,
HEe3aBHUCHUMO OT TOI'0, KAKoe 3HaYeHHe YCTaHOBJIEHO /I IapaMeTpa
Mopaua cTpanuubl.

e Anb6oMHaa — meyaTh Ha CTPAHUIIE, PACIOJIOKEHHOH TIOPH3OHTAJILHO, a
He BEPTHUKAJIbHO (KHIKHAI OPUEHTAIUM).

YcranoBka 3HaueHua napamertpa "lManurpa”

B Menro "HacTpoiika medaTu" HamMHUTe ITporpamMMHyio kHonky [anutpa,
YT0ObI U3MEHUTh 3HAUEHUA CIETYIOIINX MapaMeTpOB.

e LliBeT — 1mmeyaTh 5KpaHa B IIBETE.

JlpaiiBep medaTw ocHusiorpada He IOAEePKHUBAET MeYaTh IIBETHBIX
N300paKeHNA Ha I[BeTHBIX JIa3€PHBIX IPHHTEPAX, IM0ITOMY IIPHU
HOJK/JIIOUYEHNH K JIa3epHOMY HpUHTepy mapamerp LlBer HemocTymeH.

¢ Llkana ceporo — mevyaTh 3KpaHa B OTTEHKaX CEpOro, a He B IIBETeE.
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B sToll rviaBe omHcChIBaOTCA (PYHKIUHU YTUJIUT OCIUJIOrpada.

Hacrpoiiku untepdpeiica BBoga-BbiBoga

JocTynn kK ocnusiiorpady H/JIX yIIpaB/IeHHE UM MOKHO OCYIIEeCTBJIATH
MUCTAHIIMOHHO C MOMOIIBIO CJIEIYIONINX HMHTEeP(eHCcOB BBOIA-BHIBO/IA:

e mopt yctpoiictBa USB wHa s3amHeilr maHesau (mopt USB mpsaMoyro/ibHOM

topMb1);

e mHTepdeiic LAN, Korga B oTCeke IJj1s1 MOMAYJ/IA Ha 3agHel ITaHe I’
ycranoBsieH Moaysib LAN/VGA;

e umHTepdeiic GPIB, korma B oTceke JJjid MOMYJ/IA Ha 3aJHeld IMaHeIHn
ycraHoBJieH Moaysab GPIB.

Hactpolika nHTephericoB BBOa-BbIBOIA

1 Ha smunesoil maHesn ocrpyiorpadga Haxmute KHonky [Utility] (Yrunursi).

2 B menro "Yruiurel" HaxkMmuTe Bsoa-BbiBog.
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19 Hacrpoiikn yrunur

Cm. Takxe

3 B menmo "BBoa-BoiBog" HaxmuTe Hactpoutb.

LAN — ecau ycranossiaeH moaysiaib DSOXLAN LAN/VGA, To ¢ IIOMOIIbIO
nporpaMMHubIX KHoOIIOK [apamerpbl LAN u Cé6poc LAN MOKHO HACTPOHUTH
uHTeperic LAN. Cm. "HacTpoiika MOOKII0OYEHUA OCIUJIorpada K
cetu LAN" Ha crpaHuie 256.

GPIB — eciu ycranossien moay/sb DSOXGPIB GPIB, To ¢ moMoLIbio
OpOrpaMMHOM KHOIIKM AApec MOKHO HacTpouTh aapec GPIB.

BrhIoJHATE HACTpOoWKy mHTepdeiica USB He TpebOyercs.
IIpu ycraHoB/JIeHHOM HHTepdelice BBOAA-BbIBOAA MOCTOSHHO BKJIIOYEHO
yaaJieHHOe yIIpaB/ieHHe 3TUM uHTepdeiicom. Kpome Toro, ympas/ieHue

OCITUJIIIOrPaOOM MOKET OJHOBPEMEHHO OCYIIECTBJIATHCA IIOCPENCTBOM
HECKOJIbKUX WHTepdercoB BBOoja-BbIBojia (HampuMep, USB u LAN).

e TytaBa 20, “Be6-unrepdeiic,” Ha crp. 277 (Korma ocmusiorpad
noaksaoveH K cetu LAN).

e "[[ucTaHIIMOHHOE HporpaMMHupoBaHUe dyepe3 Web-uHTepdelic' HaA
cTpanuiie 282

¢ Pyxo600cmeo npozpammucma ociuiorpada.

e "[l[ucTaHIIMOHHOE NIPOrpaMMHUPOBaHUeE C ITpuMeHeHUeM IakeTa Agilent 10
Libraries" Ha cTpanune 283

Hacrtpoiika noakniouenua ocuunnorpacpa k cetn LAN

256

Eciu ycranoBiien monmysib DSOXLAN LAN/VGA, ocuuiorpad MOKHO
HOJIKJIIOUUTh K CeTH U HACTPOHUTH ero mojksaideHue K cetu LAN. Ilocie
ATOT0 MOJKHO II0JIb30BATHCSI €ro BeG-mHTepdeicoM HJIN YIIPaBJIATh UM
yaajieHHO 4depes uHTepderic LAN.

Ocruutorpad moagep:KuBaeT (PYHKIIUH aBTOMATHYECKOH HJIA PYYHOH
HacTpouku coeguHeHus LAN (cM. pasges "YcCTaHOBKA COeQUHEHUS C CETBhIO
LAN" Ha crpanune 257). Mo:KHO HACTPOUTH U IpaMoe coenuHeHue LAN
mesxkay ocrmiorpadom u IIK (cMm. pasmen "ABToHOMHOe (IIpsIMOe)
noaksaovdenue Kk IIK" Ha crpanune 2568).

Ilocsie HacCTPOHMKN ocrmIorpada B CeTH C IMOMOIIbIO BeO-CTPAHHUIILI
ocruyIorpacda MOKHO IIPOCMOTPETh WJIM U3MEHHUTDb €ro CeTeBbIe
HACTPOUKH, a TaKKe JOMOJIHUTEJbHbIE ITapaMeTpbl (HAIIPUMED, CETEBOH
napoJsb). Cm. I'maBa 20, “Be6-unrepdeiic,” Ha cTp. 277.
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Hacrpoiiku yrunur 19

Mocne noakntoyeHna ocumnnorpada k cetn LAN nonesHo orpaHMYuTb 4OCTYN K HEMY,
3ajaB naponb. [1o ymonuyaHuio oH He 3alumileH naponem. Yto6bl 3aAaTb Naponb, CM.
pasgen "YcraHoBka napona" Ha cTpaHuue 289.

Bcakui pa3 npn uaMeHeHUn UMeHU XOoCT-CUCTEMDbI ocuwnnorpa(ba CoeiMHeHne Mmexay Hum
u cetbio LAN npepbiBaeTca. [inA BoccTaHOBEHUA 3TOTO0 COEAMHEHMUA cneayet ucnonb3osatb
HOBO€ UMA XOCT-CUCTEMDI npuﬁopa.

YcranoBka coeguHenusd ¢ cetbto LAN

Astomatnueckaa 1 Haxmure xuonkwu [Utility] (Yrunutel) > Beoa-BbiBoa,.
HacTpo#ka

N

Hasxxmure nmporpammuyr kHoIKy Hacrtpoiku LAN.

Haxmure mporpamMMHyl0 KHonky Hactpoilika, moBepHHUTE pydKy BBOAA,
4yT00BbI BBIOpATh ITapaMeTp ABTOMaTMYECKM M CHOBA HAKMHUTE ITY
MPOrpaMMHYI0 KHONKY, YTOObI IIPUMEHUTb HACTPOUKY.

Ecau cers nognepsxuBaer nporokos DHCP umam AutolP, To nmpuMmeHeHue
napaMeTpa ABTOMaTMYECKM IT03BOJIIET HCIIOJIb30BATH 3THU YCJIYTH JId
noJaydyeHus HacTtpoek LAN ocrmiorpada.

4 Ecau cerh moamep:kuBaeT cucteMy Dynamic DNS, To MomHO
safericTBoBaTh pyHKIHio Dynamic DNS mia perucrpanuu mMeHu
XOCT-CUCTeMbI OcCITUJIIorpada ¢ HUCIOJb30BaHUEM paspellleHUus] UMeH
DNS-cepBepa.

5 Jlig paspenieHus MMeH B HeOOJIBIINX CeTIX 0e3 TPaJuIMOHHOI'O
DNS-cepBepa MoxkHO 3ajericTBoBaTh (pyHKIHI0 Multicast DNS,
HO3BOJISIONIYIO OCIUJIIIOTPpady HCI0JIb30BATH MHOTOAIPECHYI0 CHCTEMY
DNS.

6 Ilogk/roumre ocmusiorpad K JokajabHON cetu (LAN), momcoequHNB
ka0esp LAN k mopry "LAN", HaxogsAmieMycs Ha 3agHed IMaHeJ u
npubopa.

Yepes HECKOJIBKO CEKYH OCIH/IIOrpad aBTOMATHUYECKH HOAK/IIYUNTCA K
CeTH.

Ecau aBTOMATHYECKOTO MOAKJIIOUEHHA OCIH/Iorpada K CeTH He
npoucxoaut, To Haxkmute kHomku [Utility] (Yrunurel) > Beoa-BbiBog > C6poc
LAN. Ocnustorpad HOIK/JIIOYHTCI K CETH Yepe3 HEeCKOJbKO CeKyH/I.
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19 Hacrpoiikn yrunur

Hactpoiika 1 IlosryumTe y ceTeBOro agMHHHCTPATOpPa CeTEBble HACTPOUKHU
BPYUYHYHO ocuuiorpadga (Kak To: HMsS XOCT-cHCTeMbl, IP-agpec, Macka IIOJCceTH,
IP-anpec murrosa, IP-agpec DNS u T.1.).

Hasxxkmure xuomku [Utility] (Yrunurel) > Beoa-BbiBoa.
Hasxxmure nmporpammuyro kHoIKy Hacrtpoiku LAN.

Haxmure mporpamMMHyl0 KHonky Hactpoilika, moBepHHUTE pydKy BBOAA,
4yT0OBbI BBIOpATh ITapamMeTp ABTOMaTMYECKM M CHOBA HAKMHUTE ITY
MPOrPaMMHYI0 KHOMKY, 4TOObI €ro OTKJIIOYUTD.

Eciim mapameTp "ABTOMaTHYEeCKH"' He BKJIOYEH, TO HacTpoUKy LAN
ocruyIorpada cjeayeT BBIIOJHATH BPYYHYIO C IOMOIIBIO
nporpaMMHBIX KHOHok Appeca u Vima xocra.

5 Hactpoitre uaTepdeiic LAN ocimtorpada.
HaxxMure mporpaMMHYI0 KHOHOKy Appeca.

b C momorrpio mporpaMMHON KHONKU VamMenutb (a Takke apyrux
IPOrpaMMHBIX KHOIIOK M PYYKH BBOJa) BBequTe 3HaueHus [P-agpeca,
macku nogcetd, IP-anpeca mutrosa u IP-agpeca DNS. Ilo okoHuanuu
BEPHUTECHh B MEPAPXUI0 MEHIO.

¢ Hasxmure mporpammHyio KHonKy Vima xocta. BeemuTe mMma xocta ¢
MOMOIIBI0 IPOTPAaMMHBIX KHOIIOK M PYYKH BBoAa. Ilo oKoHYaHUHU
BEPHUTECHh B HEPAPXHUI0 MEHIO.

d Haxwmure mporpamMmHyi0 KHOOKY [pumeHunts.

6 Ilogk/roumre ocmusiorpad K JokajabHON cetu (LAN), momcoequHuB
ka0esp LAN k mopry "LAN", HaxogsAmieMycs Ha 3agHel IMaHeJu
npubopa.

ABtoHOoMHOe (npamoe) noakntouenue K MK

Ilajiee ommchIBaeTcsa IPOIeAypa yCTAHOBKH HPAMOro (aBTOHOMHOTO)
coeIMHeHUA ¢ ocrusiorpadoM. OHO MpUMeEHAETCS /1A yIIpaBJ/IeHUS
ocH/IOrpadoM € IIOMOINBI0 HOYTOYKA HJIA aABTOHOMHOTI'O KOMIIBIOTEPA.

1 Haxmwure kHomnku [Utility] (Yrunutbl) > BBoa-BbiBOA,.
2 Haxmute mporpammHyio kHonky Hacrpoitku LAN.

3 Haxmure mporpamMmmHyio kKHonky Hactpoiika, moBepHHTEe PyUKy BBOjA,
4T00BI BHIOPATH ITapaMeTp ABTOMaTMYECKW U CHOBA HAKMUTE Ty
MPOrpaMMHYI0 KHONKY, YTOObI IIPUMEHUTH HACTPOHKY.

258 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens



Hacrpoiiku yrunur 19

Eciau cers nmognep:kuBaeT npotokosa DHCP uam AutolP, To nmpuMmeHeHHe
napaMeTpa ABTOMaTMYECKM TT03BOJISIET HCIIOJIb30BATH 9TU YCJYTH JId
noJaydeHus HacTpoek LAN ocrmuiorpada.

4 Tlomkmarouute IIK K ocrusiorpady ¢ MOMOIIBIO KPOCCOBEPHOTO Kabesad
LAN, Takoro, kak kabenap Agilent Ne 5061-0701 — cM. Ha BeO-caiiTe IO
anpecy "www.parts.agilent.com".

5 BrpIikJIOUNTEe OcCIM/LIOrpad M BEKJIOYHTE ero cHopa. Ilomo:xaguTe, Imoka
HacTpouTca coequHeHme LAN:

"HaxkmuTe KHomku [Utility] (Ymunautbl) > 1/0 u mogoskauTe, ImoKa He
oroOpasuTcs cocroguue LAN "HacTpoeHO".

OTO MOKEeT 3aHATHb HECKOJIbKO MHUHYT.

IMpuGop NOAKJIIOYUEH, U MOM¥KHO BOCIHOJb30BATHCA €ro BeO-uHTepPercoM HIn
yupas/ATh UM 1o ceTu LAN.

IAucneruep caitnos

Iucmnetyep aiiyioB obeclieurBaeT HABUTAIIUIO II0 BHYTpeHHeH (aijioBOM
cucTeMe ocHuIorpada u ¢gaiioBbiM cucTeMaM USB-HakommTesei.

N3 BHyTpeHHel (PaHJIOBOM CHCTEMBI MOKHO 3arpy:aTh (paijibl HACTPOEK
ocruiorpadga uian ¢aijabl MacKH.

C noaksrodeHHOT0o USB-HaKOMUTE I MOKHO 3arpyskaTh Pansbl HACTPOUKH,
daiiel Macku, aisbl JIMIEH3UH, (paijibl OOHOBJIEHUA MHEKPOIIPOrPaMM
(*.cab), daiapl MeTEH U T.1. Kpome TOro, ¢ Imoak/JI04YeHHOTO
USB-HakomuTe s MOKHO YIAJIATH (PAMJIBI.

Mopt USB Ha nuuesoit navenu u nopt USB Ha 3aaHei naHenu, o603HayeHHbIi kak "HOST"
(XOCT) — ato nocneaoBatenbHble USB pasbembl Tuna A. /IMeHHO K aTUM pasbemaM MOXXHO
noakntoyvatb USB-Hakonutenu n npuHTepbl.

KBagpaTHblil pa3bem Ha 3aHeii naHenu, 0603HaueHHbIi kak "DEVICE" (YCTPOICTBO),
o6ecneymBaet ynpasneHue ocuunnorpacom no USB. NoapobHee cm. Pykosodcmeo
npozpammucma.
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BHyTpeHHsAd (paiijioBas cucTeMa OcCHH/LIoOrpada, HAXOAAIaicsa B
mupekTopun "\Agilent Flash", cocrour m3 10 MecT XpaHeHus (paiaos
HACTPOHMKH YCTPOMCTBAa W YeThIpEX MeCT XpaHeHHsd (PaHIOB MACKH.

Hcnosb3oBanue gucrerdepa paiioB
1 Haxmwure kHomky [Utility] (Yrunutbi) > fAucneruep caiinos.

2 HaxMuTe IepBYI0 MPOrpaMMHYI0 KHOOKYy MeHIo "[ucrerdep ¢aiyioB" u
HUCHOJIb3YHTE /I IMPOKPYTKH KHOIIKY BBOJA.

=)
m:
=

]
]
]
]
]
]
B
B
5]
B

F @ [ [

IlepBasa mporpaMMHas KHOIIKA MOKET ObITh 00O3HAYEHA CJIeLYIOIM
o6paszoM:

Haxatb ana nepexofa — IIpu 3TOM [JI IIepexXoda K HOBOU IIaIlKe HJIN
MeCTy XPaHeHHs [OCTATOYHO HaKaTh PYUYKy BBOMA.

Mecto — 1pu BbIE/JIEHHU BBIOPAHHOI'O KATAJIOTA.

Bbi6paHo — 1ipu BbIJe/IeHUH (paiijia, KOTOPBIH MOKHO 3arpy3uTh HJIH
YIJIUTh.

Korma mosiBUTCST Takoe 0G03HAYEHHUE, /I BBIIOJTHEHU
COOTBETCTBYIOIIIET0 AEHCTBUSI MOKHO HAKATh IPOrpaMMHbIe KHOIIKH
3arpyautb thaitn nu Yaanutb caiin.
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HasxaTre mporpaMMHON KHOIKK 3arpy3utb (pain paBHO3ZHAYHO
HaKaTHUI0 PYYKH BBOA.

BoccraHoBuTh Ha ocrmsiorpade dais, ynajJeHHbIA ¢
USB-HakonuTes s, HEBO3MOKHO.

1 cosmanHud KaTasorop Ha USB-HakomuTesie BOCIOJIb3YyHTECH
KOMITbIOTEPOM.

USB-Hakonutenu C ocuumitorpadoM coBMecTuMO OosbiinHCcTBO USB-Hakomuresei. OqHAKO
HEKOTOpPbIE YCTPOMCTBA MOTYT HE IIOIIEePKHUBATHCA, UTO Je/IaeT UX YTeHHe
M 3aIlMCh Ha HUX HEBO3MOKHOM.

Korma USB-HakommmTe b IIOAK/JIYEH K MepeaHeMy HJIN 3agHeMmy IopTy USB
ocriusiorpada, Ipu YTeHUU ero Ha JUCIliee MOKET HEeHaJI0JIro
0TOOPA3UTHCA HEGOJIBIION 3HAYOK B BUJE UETHIPEXIIBETHOTO KPYJKKA.

Ilepen otkaioyennem USB-HakomuTess "U3B/IeKaTh' ero He TpedyeTcs.
IIpocTo yOemuTech, 4TO 3allyllleHHAA OIEePAITUA BBIIIOJHEHA, U OTKJ/IIYUTE
ycrpoiictBo oT mopTa USB ocrussiorpada.

He ciaenyer nmoaksrodaTs ycrpoirictBa USB, ompenesisieMble Kak
o6opymoBanue tumna "CD", Tak Kak 3TH YCTPOMCTBA HE COBMECTHUMBI C
ocuustorpadamu InfiniiVision cepun X.

Ecau ¥ ocuusiorpady noakamodeHo asa USB-HakomuTesid, TO mepBoe
o6osHadaercda, kak "\usb", a Bropoe — kak "\usb2".

Cm.1akke ¢ IyaBa 17, “CoxpaHeHre/BOCCTAHOBJIeHNE (HACTPOMKH, S9KPAaHBI,
naHHbIe),” Ha cTp. 233

Hactpoiika napametpoB ocuunnorpadca

B menro "llosib3oBaTesIbCKHE HACTPOHKH" (JOCTYH K KOTOPOMY MOIKHO
nosyunTh, Haskap [Utility] (Yrunutel) > "Mapamerpbl” > "Hactpoitku™) MoskHO
HACTPOUTDb 3HAYEHHUS HapaMeTpoB ocliuorpada.

e "PacmupeHue 10 IeHTPY WJIM 0 HUKHEMY YPOBHIO"' Ha cTpaHuie 262
e "OTk/IIOUEHUE/BRIIOYEHNE MMPO3pPavYHbIX (poHOB" Ha cTpaHuie 262

e "Sarpyska OHOJHMOTEKH METOK I10 YMOJYaHHI0" Ha cTpaHune 262

e "HacTpoiika sKpaHHOH! 3acTaBKH" Ha cTpaHHUIe 263

¢ "YcTaHOBKA IIapaMeTpPOB HACTPOHKM aBTOoMacinTaba' Ha cTpaHuie 264
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PacwuupeHue no LeHTpy MAM No HUXKHEMY YPOBHIO

IIpu U3aMeHEeHHUH HACTPOEK BOJIBT/IeJIeHHs KaHajla MOKHO HAaCTPOUTH
pacuimpeHue sKpaHa ¢ M300paKkeHHeM (POPMbI CUTHAJIA II0 HIKHEMY
YPOBHIO WJIM IIO IIEHTPY.

YcTaHOBKA KOHTpOJILHOfI TOYKH PaCIINpPEeHHusd CUI'HaJla

1 Haxwmwure kHOmKy [Utility] (Yrunutbi) > "Mapamerpol” > "Hactpoitku" >
"PackpbiTh" 1 BbIOEpPHUTE OUH M3 CJIEAYIOIIUX IIapaMeTPOB.

3asemnenne — orobOpaxkeHre POPMbI CHTHaJIA OydeT PaCIIMPEHO OT
MOJIOKEHN HHUMKHEro YPOBHS KaHaJa. JTO HACTPOHKA II0 YMOJIYAHHMIO.

HuskHUI ypOBEHb CUTHAJIA OIPENeJIAeTCA 110 IOJI0KEHUI0 3Hauka (£)
B KpaliHeH JIeBOH YacCTH sKpaHa.

IIpu HacTpo¥Ke UyBCTBUTEJIBHOCTH II0 BEPTHKAJIHU (BOJIBTHI/HeI€HU)
HIDKHUH YPOBEHb He OyHeT CMeIaThCs.

Eciin HUKHUT YPOBEHDb BBIXOJIUT 3a IIPeJiesIbl 9KpaHa, (popMa cHUTHaJIa
OymeT paciihpeHa [0 BepXHeMy WJIM OT HIKHeMYy Kpalo SKpaHa, B
3aBHCHUMOCTH OT TOrO, B KAKOH YaCTH HUKHUH YPOBEHb BBIXOIHUT 32
ero IIpejesibl.

Llentp — oTo6paxenue OPMBbI CHUTHAJIA OyHEeT PACIIAPEHO IO IeHTPY
dKpaHa.

OrknioyeHne/BKNOYEHUE Npo3payHbIX hoHOB

HMeeTcs mapameTp, B 3aBHCHMOCTH OT 3HaYeHHs KOTOPOrO IpPU
OTOOpaKEeHUN U3MEPEHHU, CTATUCTUKH, HH(pOPMaIii 00 OMMOPHOM CHUTHAJIE
U APYrodl TeKCTOBOH HMH@OPMAIMH OyaeT HCIOJIB30BATHCSI IMPO3PAUHBIH
WJIA CILJIOIITHON (DOH.

1 Haxwmwure kuonky [Utility] (Ymunutei) > "llapamerpbl” > "Hactpoiiku".

2 Haxmure KHOIKY [po3pauHblii [JId mepekJTI0UeHUA MEKTY MPO3PadYHbIM
WJIM CIUIOIIHBIM (POHOM OTOOPAasKeHHsS TEKCTa.

3arpy3ka 6Mbnuoreku MeToK nNo yMonuyaHuio

Cwm. "BoccTaHoB/IeHHE 3aBOJICKUX HACTPOEK OHMOJMOTEKH METOK" Ha
cTtpanulie 124.
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Hacrpoitka akpaHHoM 3acTaBKM

MoO:KHO HACTPOUTH BEJIIOYEHUE SKPAHHON 3aCTaBKH OCHUJIIOrpada IIo
UCTEeUYEeHUU OMpeNe/IeHHOr0 IIePUOia BPeMeHHU, Ha IPOTAXKEHUH KOTOPOTO
ocruiorpad HaXOIWJICA B COCTOSAHUHU Oe3qeHCTBUA.

1 Haxmure xHonky [Utility] (Yrunurbi) > Mapamerpbl > Hactpoiiku >
JdkpaHHaAa 3acTaBKa /1 OTOOpaKeHUS MeHI0 "OKpaHHas 3acTaBka'.

Oixmaaqne
Naratin 1 in

[Mpene. mooc M.

2 HaxMuTe mMporpaMMHYyI0 KHOOKY 3acraBka, 4YToObI BbIOpaTh THUII
SKPAHHOM 3aCTaBKH.

)1 SKpaHHOHM 3aCTaBKH MOJKHO yCTaHOBHUTH 3HadeHHe BbIkn. j1s
OTOOpasKeHUsA JI000ro M300pakeHus B CIHMCKe HUJIM CTPOKH
M0JIb30BATEIbCKOTO TEKCTA.

Ecau BpiOpan napamerp [onb3oBatenb, HaKMHTE IIPOrPAMMHYIO KHOIIKY
Hanucartb, yT00BI BHIOPATH MEPBBLIA CHMBOJI CTPOKU Tekcra. 11 BbhIOOpPA
CHMBOJIa HCIIOJIBL3YHTE PYYKYy BBOZA. 3aTeM HAKMHUTE IIPOrPAMMHYIO
KHOIIKY BBog, 4TOOBI mepelTH K ClIeAylolneMy CHMBOJIY W IIOBTOPUTD

HPOLENTYDY.

Mo>Ho ucnonb3oBath NojknoYeHHyto knasuarypy USB Bmecto ucnonbaosanua
NporpaMMmHbIX KHOMOK peaaktuposaHua cumeonos Hanucars (unu apyrux).

IlosyueHnHas cTpoka oTobpasuTcsa B cTpoke "Tekct =" Haf
OPOrpaMMHBIMUA KHOIKAMHU.

[Mpene. npocm.

3 Haxwmure IIPOrpaMMHYI0 KHOIIRY O)KVIAHHVIE, 3aTeM C IIOMOIIBIO PYYKH
BBOJa BbIéepI/ITe KOJIMYeCTBO MHHYT, II0O HCT€YEHHU KOTOPBIX 6y;[e'r
BRJIIOYEHA BbIGpaHHaH 9KpaHHad 3aCTaBKa.
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IIpu moBopoOTe PYYKH BBOAA KOJIUYECTBO MHUHYT OyHeT OoTOoOpaKkaTbCA Ha
nporpaMMHuo# kHonke 0xupganue. Bpemsa mo ymosruanuio — 180 munayT (3
yaca).

4 HasxxmuTe mporpaMMHy0 KHOUKY [lpeaBapurenbHblit npocMotp, 4TOObBI
MIPOCMOTPETh SKPAHHYIO 3aCTaBKYy, BHIOPAHHYIO C IIOMOIIBIO
OpOrpaMMHOM KHOIIKH 3acTaBKa.

5 YT0o06bI BepHYTh OOBIYHOE COJEPIKUMOE dKpaHa IMOCe BKIIOYEHUS
SKPAHHOM 3aCTAaBK{, HAXKMUTE JIOOYI0 KHOIKY WA HOBEPHUTE JIIOOYIO

PYUEY.

YcraHoBka napamMeTpoB HacTpoKKu aBToMaciutaba

1 Haxwmwure [Utility] (Yrunurel) > Mlapamerpbl > Hactpoiiku > ABtomaciurab.

2 B menmo "Hacrpoiika aproMaciiTada’ MOKHO BBIIOJHUATH CJIEQYIOLIHE
elCcTBUA.

HaxvuTe mporpaMMHYI0 KHOHOKY bbicTpasa otnagka, 4ToObI
BKJIFOYHUTH/OTKJIIOUYUTb 3TOT THUI aBTOMAacCIITaba.

Ecin BrJroyeH mapameTp "BricTpas oTyiangka', 6jaromaps
aBTOMACIHITA0NPOBAHUIO MOKHO BBIMOJHUTH ObICTPOE BHU3yaJIbHOE
CpaBHeHHe, YTO0bl ONpPENEe/JUTh THUI U3MEepPsIeMOro CHUrHaJa:
HaIIpAKEeHUe MOCTOAHHOIO TOKAa, 3a3eMJIeHWEe WJIM aKTUBHBIA CHUTHAJ
mepeMeHHOro TOKA.

/1A IPOCTOTHI MPOCMOTPA OCHUJIIAPYIONUX CHUTHAJIOB
00eCIIeYnBaeTCsa CBI3b KaHAaJIOB.

HasxxvmuTe mporpaMMHyi0 KHOOKy KaHanbl, 3aTeM Cc MOMOIIBIO PYyYKH
BBOJIa YKQKHUTEe KaHaJbl /I aBTOMACIITA0OUPOBaHUS:

Bce kananbl — Ilpu ciemyromem HasxkaTuu KHonku [AutoScale]
(ABTomacwtab) oToGpasaTCs BCe KaHAJIbI, OTBeYarolue TpeGOBaHUAM
dyHEIIIH "ABTOMAaCIITaO".

Tonbko oto6parkaemMbie KaHanbl — [Ipu ciieayroIeM HasKaTHA KHOIKH
[AutoScale] (ABTomacwrta6) OymeT mpoBepeHA AKTHBHOCTh CHUI'HAJIOB
TOJIbKO BRJIIOUEHHBIX KaHAJIOB. OTO II10JI€3HO0, €CJIN HGO6XOI[I/IMO
IIPOCMOTPETH TOJIBKO OIIpeae/JI€eHHble aKTHBHBbIEC KaHaJIbl ITIOCJIE
HakaTusa KHoOKu [AutoScale] (ABromacwrta6).

HaxmuTe mporpaMMHYyI0 KHOHOKY Pexkum cbopa u C IIOMOIIBI0 PYYKH
BBOJa BbIOepHUTE, TpeOyeTcs JIU COXPAHITh PeKUM cOOpa JaHHBIX BO
BpeMs aBTOMACIITAOUPOBaHUS:
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HopmanbHblii — ocriussiorpad mepek/oYaeTca B pexuM cbopa
maHHpIX "HopMaJbHBIA" MpH KamkaoM HaxkaTuu kHonku [AutoScale]
(ABTromMacwrab). OTOT pesruM 3aJaH II0 YMOJIYAHHIO.

CoxpaHutb — ociu/iorpad MpoOao/LKUT paboTaTh B BbIOPAHHOM
pexuMe cbopa, ecau HaskaTa KHoIka [AutoScale] (ABromaciura6).

Hacrtpoiika yacoB ocuunnorpaca

B menro "Jachl" MOMKHO yCTAHOBUTH TEKYIIYI0 ATy U BpeMs CyYTOK B
24-qacoBoM (popmare. UHIUKAUSI BPeMEeHH U JaThl OymeT O0TOOpamaTbCs
Ha paclevyaTkax U B WH(MOPMAIMU KATAJIOTOB HA 3aIIOMHHAIOIEM
ycrpoiictBe USB.

JIJ1s1 HACTPOMKH WMJ/IM IPOCMOTPA OAThl M BPEMEHH BBIIIOJHHUTE CJIeLYIOLIHe
elCcTBUA.

1 Haxmure xHouku [Utility] (Ymunutbl) > Mapamerpbl > Yacbl.

2 Haxwuure mporpammHyio kHonky log, Mecau, Oeub, Yac myu Munyra u
MOBEPHUTE PYYKY BBOLA, UTOOBI BBECTHU HYKHYIO ITUDPY.

Yacel oTobpaxkaroTcsa B 24-yacoBoM ¢gopMmaTe. Bpemenu 1:00 momosryaHu
COOTBETCTByeT Iudpa 13.

JIJ1s1 4acoB PeaIbHOT'0 BPEMEHH MOKHO BBIOPATh TOJIBKO HEeHCTBHUTEJbHbIE
sHaueHHsd AaThl. Ec/iu BbIOpaH [eHb, a MeCsI| W/ T'oJl U3MEHSIOTCI TakK,
YTO €ro 3HadeHHe CTAHOBUTCA HEIOIYyCTHUMBIM, TO OHO KOPPEKTUPYETCS
aBTOMAaTHUYECKH.

Hacrtpoiika ncrounuka pna pasnema TRIG OUT Ha 3apgHey navenu

Yro6b1 BeIOpaTh MCTOYHHUEK 1 pasbeMa TRIG OUT Ha samHell IaHe/d
ocrussiorpada, BBIITOJHUTE CJIEAYIONHe TeACTBU.

1 Haxmwure kHomky [Utility] (Ymnutbl) > Mapamertpbl > 3aaHAA naHenb.
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2 B meno "SamHas maHesb" BbIOepuTe Bbixog 3an., a 3aTeM ¢ IIOMOIIBIO
PYYKH BBOJA BbIGEPHUTE HYMKHBIA IIYHKT B CIIHCKE

3anycku— mpu KasKaoM 3amycke ocrusiorpadga Ha pasbeme TRIG OUT
BO3HUKAET MepeqHuid (PPOHT. ITO mpoucxXomauT dvepe3 30 HC mocsie
TOYKH 3aIllyCKa ocIu/Iorpada. YpoBeHb BbIBoga cocTapideTr 0-5 B B
pasomknyToM menu u 0-2,5 B mpu 50 Q. Cwm. I'maBa 9, “Samycku,” Ha
cTp. 125.

Macka— PesysbpTaT TecTupoBaHu:A ('TIPOUIeH/HE ITpoHaeH")
npoBepseTcd Iepuoandecku. Ec/in TecTUpoBaHue IepHOaa He
OPOUIEHO, TO BBIXOJHOU CHUTHAJI 3aIIyCKa WMeeT BBICOKHUA HMITYJIbC
(+5 B). Eciim mpoiijieHO, BBIXOJTHOM CHTHAJI 3aIlyCKa OCTaeTcd Ha
Hu3koM ypoBHe (0 B). CMm. I'maa 14, “TecTupoBaHHe 110 Macke,” Ha
ctp. 209.

CuHXpoumnynbc reHepatopa CUrHanoB— Bce (PyHKIIMHM BBIBOJA CUT'HAJIOB
(KpoMe MOCTOSIHHOT'O TOKa W IIIyMa) CBA3aHbI C OJHHM H3 CHI'HAJIOB
CUHXPOHU3AINHA.

JIJ1 CUTHAJIOB CHHYCOHJ, HHU/I000PA3HBIX CUTHAJIOB U HUMIIYJIbCOB
CATHAJIOM CHHXPOHU3AITUH SBJISETCSA MPAMOYTOJIbHAA BOJHA C
padounM 1uKga0oM 50%.

/1A CUTHAJIOB C MPSIMOYTOJHLHOU (POPMOM CHUTHAJIOM
CHUHXPOHU3AIMN SABJIAETCS MPIMOYIOJIbHAS BOJHA, PAOOYMH I[MKJI
KOTOPOI COBIIAIaeT C IVIABHBIM BBIXOOM.

CurHa/iom cHMHXpoHH3anuu remeparopa 6yger TTL ¢ BbICOKMM
3HaAYEeHHEM, €CJIM Ha BBIXOJI€ CHUIHAJI HOJIOMKHUTEIbHBIA OTHOCHUTEJIbHO
HyJI BOJIBT (WMJIM 3HAYEHHUS CMEIeHHS IMOCTOIHHOM COCTABJ/IAIONIEH).
Curnajiom cunxpoHusanuu OymerT TTL ¢ HU3SKHMM 3HAUYeHHEM, €CJIM Ha
BBIXO/l€ CHUTHAJI OTPHUIATEJbHBI OTHOCHTEIHBHO HYJISA BOJBT (WJIU
3HAYEHHUA CMeIeHUsA ITOCTOSHHOH COCTaBJIAIONIEH).

Cwm. I'maBa 16, “I'eHepaTop curxaJioB,” Ha cTp. 227.

Kpome Toro, pazsem TRIG OUT mpoBOAMT CHUTHAJ II0JIb30BATE/IbCKOM
kasmbpoBku. CMm. "Ilosip3oBaTe/bckas KaJauOpoBKa" Ha cTpaHuile 267.

BbinonHenune obcny>xnBanua

266

B menwo "Oo6ciy:xxuBanue" ([Utility] (Ymnutbl) > 06cnyxuBanme) qocTymHO
BBIMIOJTHEHUE CJIEYIONINX 3a7a4 MO O0CIyKUBAHUIO:
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¢ "llosb3oBaTeabcKkasg KaaIuOpoBKa"' Ha cTpaHure 267

e "BpIMOJIHEHHE CAMOIIPOBEPKH 0OOopyHoBaHud" Ha cTpanmie 270

¢ "BrImmosiTHeHHEe caMOMNPOBEPKH JIUIEBOU MaHe H," Ha cTpaHuile 271

¢ "OroOpaskeHue cBemeHHE 006 ocrusiiorpade" Ha crpanuie 271

¢ "OToOpaxeHne COCTOSHHSI IOJIL30BATEHLCKON Ka/IHOPOBKH" Ha
crpanuiie 271

Jlommo/IHNTE IbHbIE CBEIEeHUs, CBSI3aHHbIE C TEXHHUYECKHM OOC/Iy:KHBAHHEM K
0JIOM 3a OCIUJIJIOTrpadoM, CM. B pasjesie

)
e "Yxonm 3a ocrusiorpacdgomM" Ha cTpaHuie 272

¢ "IlpoBepka rapaHTHHHOI'O CTATyCca W CTAaTyca II0C/IerapaHTHHHOIO
00C/Ty:KMBaHUSA" Ha cTpaHuie 272

¢ "KonTakTHble cBefleHusa Agilent" Ha ctpanuie 272

e "BosBpar ycTpoiicTBa" Ha cTpaHuIle 272

Monb3oBarenbckaa KanubpoBka

ITo/1b30BaTEIBCKYI0 KAJTUOPOBKY CJIEAYET BbIMIOJIHSATD:
e pas B 2 roga wiau mocie 4000 4yacoB sKCIJIyaTalluH;

* IIPH OTK/JIOHEHHH TeMIIEPATyPbl OKPY:KaMIIeH cpeabl GoJiblle, YeM Ha
10° C ot TeMmepaTypbl KaJIHOPOBKH;

e IIPH HEOOXOJUMOCTH CBECTH K MUHHUMYMY IIOTPEIIHOCTb H3MEPEeHHH.

Heo6XoauMOCTh BBIIOJHEHHA GOjiee YACTOHU I10JIb30BATE/IbCKOMN
KaJIMOPOBKH OIIPee/IAeTCs HHTEHCUBHOCTBIO SKCINIyaTAlu OCUIIorpada,
YCJIOBUSIMH OKPYIKAIOLEH Cpefbl, a TaKiKe OILITOM PaGoThl C APYTHMHU
npubGopamm.

Ilpu 10JIb30BaTE/BLCKOH KAJIMOPOBKE BBIIOJIHIETCS IIPOIeaypa BHYTPEHHEH
CaMOHACTPOMKHN /I ONTHUMH3AIINKA CUTHAJBHOTO TPAaKTa OCIHJIJIorpada.
OTa ImpoIeaypa HCIIOJAb3yeT I'eHepupyeMble OCIUJIIOTrpadoM BHYTpPEHHHE
CUTHAJIbI JIJId ONTHMU3AIUN CXEM, BJAUAIOINNX HA YYBCTBUTEIbHOCTH
KaHAJIOB, CMellleHHe U MapaMeTphl 3aIlyCKa.
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BrInoJiHEHHE I10/Ib30BATE/HCKON KaJHOPOBKN aHHYJHPYET HeHCTBHE
Ceptudukara KaanOpoBKH. Eciin HeoOXoquMa IIPUBI3KA K TAJIOHHOHN 6Gase
Hamumona/ibHOrO MHCTHUTYTA cTaHAapToB U TexHoJsoruii (NIST), To cienmyer
BBIIIOJTHUTh IIPOIEAYPY MOBEPKU PAabOUYUX XapPaKTEPUCTHK C IIOMOIIBIO
00pasIoBbIX CPEACTB M3MEpPeHHH, Kak omnucaHo B CepsucHom Pyrosodcmee
ons ocyuanoepagos Agilent InfiniiVision 2000/3000 cepuu X.

BroimosiHEHHE I10/Ib30BATE/IbCKONR Ka/MOPOBKU

1

268

OTcoenuHUTE BCe BXOObl HA IlepeaHEHN U 3aJHell MaHeJd, B TOM YHCJTIe
Kabesib MUMPOBbIX KaHaaoB y MSO, U M03BoJIbTE OCIHJIIOTPady
IpPOrpeThes Iepe] BbIMOJHEHHEM 3TOH IIPOIeTyPhI.

Hasxxmure xHonky CAL Ha 3agHel NaHe M, YTOObI OTKJIIOYUTH 3aIUTY
KaJINOPOBKH.

IIpucoenuaure kK Kaxkaomy coequHuTe/ 0 BNC aHa/IOrOBBIX KaHaJIOB Ha
nepegHed maHe u oclu/Iorpada kKopotkue (He Oosiee 30 cMm) Kadesun
OIMHAKOBOU MIWHBI. [/ JBYXKaHAJIbHOIO OcIujIorpada HYKHBI JIBA
TakuX KaleJsisd, a OJjId YeThIPeXKaHAJbHOI'O — YeThIpe.

IIpu BBHINOJHEHHUH II0/Ib30BATE/IHCKON KaJIUOPOBKM IIPHUMEHINTE
50-omubIe Kaben RGH5SAU min aHAJIOTHYHBIE Ka0e/J I C COeTUHUTE/ISIME
BNC.

/11 KaJanOPOBKM ABYXKAHAJIBHOI'O OCIUJIIOrpada IMpHUCOeqUHNATE
Tpoinuk BNC k kKabGesisiM OMMHAKOBOH JJIMHBI. 3aTeM IIPHCOEOUHHUTE K
TPOUHHUKY IepexoaHuk «rHe3qo BNC - ruesmo BNC», HasbIBaeMbIH TaKkKe
OOYOHOYHBIM COEIMHUTEIEM, KaK ITOKA3aHO Ha CJIEAYIOIeM PHCYHKe.
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Long cable
to TRIG OUT
To Channel 1
To Channel 2
Puc. 36 CoeauHeHue kabeneit AnA NonNb3oBaTeNnbCKOW KanMBpoBKM ABYXKaHaNbHOMO

ocuunnorpaca

Jl1a KaTUOGPOBKH YeThIPEXKAHAJIBLHOIO OCIU/IIOTpacda MpHCOoequHUTE
TporiHnkn BNC k ka0eadaM OJMHAKOBOH [JIMHBI, KAK IMOKA3aHO Ha PUC.
40. 3aTeM IIPUCOETUHHUTE K TPOUHUKY IepeXoqHHUK «rHe3qo BNC -
rae3qo BNC» (IIMJIMHAPUYECKUH COeIHMHUTEb), Kak IOKasaHo Ha puc 40.
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To Channel 1

To Channel 3

Longer cable

to TRIG OUT
To Channel 4

Puc. 37 CoeauHeHue kabeneit AnA Nonb3oBaTeNnbCKOW KanMbpoBku
yeTblpexkaHanbHoro ocuunnorpada

4 TlpucoemuHure Kadeab ¢ coequuuTeaasMu BNC (maumHoil He OoJjiee 1
MmeTpa) oT Bbixoga TRIG OUT Ha samHeill maHeJ u ocHu/Iorpada K
MUWINHAPUYECKOMY coemuHuTe o BNC.

5 Hasxwmure kmaBunry [Utility], 3aTem HaxMuTe (QyHKIIMOHAJIBLHYIO KJIABHUIILY
Service.

6 YTo6bl HAYATH II0/IH30BATE/bCKYI0 KAJIHMOPOBKY, HAKMUTE
dyHruoHabHy0 kJaaBuiry Start User Cal.

BoinonHeHue camonpoBepku o6opyaoBaHua

Ilpu Haxkarnu kHomnku [Utility] (Yrunutel) > "06cnyxuBanue" > "CamonpoBepka
o6opypoBaHua" BBINIOJTHAETCSA PAJ BHYTPEHHUX IPOIEAYP /11 HPOBEPKHU
HaJyIe:Kalned paboTsl ocrusiorpada.

IIporenypy caMoOnpOBEPKH 00OPYNOBaHHS PEKOMEHAYETCA IPOBOAUTH B
CIAEeIYIOIUX CIydadx:

e I0c/e OOHAPYKEHHS HEeIIPaBHJIbHOH PadOThI;

e NJId MOJIyYeHUs TOMOJTHUTETbHON HH(OPMAIUH U IMOJTPOOHOr0 OIMHUCAHUS
c60d ocnyiorpada;
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e nJ1d oOecHeveHUs HaJJIekallell paboThl IMOC/e PeMOHTa OcCIH/Iorpada.

YcnenrHoe BBIIIOJTHEHHE MPOIeAyPhl HE JaeT TapaHTHU ITOJIHOU
paboTrococo6HocTH ocuu/Iorpada. Ilporenypa caMonpoBepku
o6opymoBaHus MoxeT aaThb 80%-HbId yPOBEHb JOCTOBEPHOCTH HaJlJIe:Kallei
paboTel ocimstorpada.

BbinonHenue camMonpoBepku nuueBOW NaHenw,

Haxas kHouky [Utility] (Yrunutel) > "06¢cnyxusanue” > "CamMonpoBepka nuueBoi
naHenu", MOKHO BBIIIOJTHUTH MPOBEPKY (DYHKIIMOHUPOBAHUSA KHOIOK H
PyYek JIMIEeBOH ITaHeJs M, a TaKKe dKpaHa ocIuIorpada.

CJyiemyiiTe MHCTPYKIIUAM Ha dKpaHe.

Oro6pa>keHue cBepeHuit 06 ocuunnorpade

HasxmuTte kHonky [Help] > About Oscilloscope, 4To0b1 0TOOPa3UTh CiIemyIOIIe
cBefieHHs 00 ocriusiorpade:

¢ Homep mopesn.

e CepHHHBIA HOMEDP.

e IloJsioca mpomyckaHus.

¢ YCTaHOBJIEHHBIA MOJYJIb.
e Bepcus IIO.

¢ YcraHOBJ/IeHHBIe JgunleHsun. CM. Takke "3arpyska JIUIEH3UH U
MOJIEpHU3aITHd ocliujIorpada" Ha crpaHune 299.

Oro6pa>keHne COCTOAHMA NONb30BATENbCKOM KanMbpoBKy

IIpu Hasxkaruu kHomok [Utility] (Yrunutel) > 06¢cnyxuBanue > Monb3 kan Coctoanme
oToOpakaeTcs CBOAKA Pe3y/IbTATOB IIPEKHEH I10/Ib30BATE/IbCKOMN
KaJIUOPOBKH, a TaKiKe COCTOIHHE KaJTHOPOBKU KaJIUOPYyeMbIX MPOOHHKOB.
Ob6paTuTe BHHMaHHE Ha TO, YTO KaJIHOPOBATh IIACCUBHbIC IMPOOHUKH He
HYKHO.

PesynbTaTH :

JJaTa MOJIb30BATEJIECKOM KaJMOPOBKU:

V/I3MeHEeHMre TeMIepaTyps C MOMEHTa MOCJIeOHEM I[OJIb30BaTeJIbCKOM KaJMOPOBKIM :
CoHo:

KoMmmeHTapum :

CocroaHMe KaJIMOPOBKM NPOOHMKA :

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 21



19 Hacrpoiikn yrunur

Yxop 3a ocumunnorpacom

OTKJIIOYNTE MPUOOP OT CETH.

2 IlpoTpuTe BHEIIHHE IIOBEPXHOCTH OCHULIOrpada MITKOH TPAIKOH,
CMOYEHHOH cJI1aGbIM PACTBOPOM MOIOIIEr0 CPECTBA.

3 Ilepen mogk/aOUYeHHEM IIPHOOPa K HMCTOUYHHKY ITHTAHUSI yOequTech, YTO
OH IIOJTHOCTBIO BBICOX.

MpoBepka rapaHTHitHOro cTaTyca M crtatyca nocnerapaHTMiiHoOro
obcnyxuBaHua
YT0o6bI y3HATH IAapaHTHUHHBIA CTATYC OCIHJIIOrpada, BHIIOJJIHHUTE
cjeayolue qeicTBUA.

1 BBemuTe B agpecHON CTpPOKe Opaysepa
"www.agilent.com/find/warrantystatus"

2 VYEkaskuTe HOMEp MOJeJH M CepHHHBIH HOMEpP CBOEro ocIuIorpada.
CucreMa BBIMIOJHUT IOWCK MapaHTUHHOIO CTAaTyca Balllero NpoayKTa U
oToOpasuT pesysabrar. Eciim cucreMa He CMOKeT OOHAPYKUTH
rapauTUHHBIA CTATyC Balllero IIPOAYKTa, OTKEpoiTe pasnesa KoHTaktbl u
HM3JI0KHUTE CBOIO IIpolOJieMy mpeactasuTesio Agilent Technologies.

KonraktHbie cBepenua Agilent

KourakTHble cBemeHus komnanuum Agilent Technologies Mo:kHO HaWTH Ha
BeO-caiiTe 1o agpecy: "www.agilent.com/find/contactus."

Bo3Bpar ycTpoiicTBa

Ilepen otmpaBkoii ocnmiiorpada B Agilent Technologies oO6paTtuTech B
OJIM:Kalilliee TOProBOe WJIM CEPBUCHOE IpeACcTaBUTeabCTBO Agilent
Technologies /g moJiydeHUsA HOIOJHUTEIbLHBIX cBedeHUH. KoHTaKTHBIE
cBefiennsa kommnaHuu Agilent Technologies MoskHO HaliTh Ha BeO-caiiTe IO
anpecy: "www.agilent.com/find/contactus."

1 Ilpukpemnure K ocruiorpady OUPKY co cienyroiieil mH@opMalue.
HNmsa u agpec BJIajiesibiia
Homep mopesnn

CepuHHBIA HOMED
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Onucanre HeOOXOOUMOMI IPOIEayPhbl OOC/IY;KUBAHUA HUJIN YKasaHHe Ha
HEUCIPaBHOCTb.

2 CHUMHTE IPUCIIOCOOJIEHHUI.

OTrnpasidiiTe nmpuHaaiexHoctu B Agilent Technologies, To/bk0 eciu
OHH MOTYT ABJIATHCA IMPUYUHON HEHCIIPABHOCTH.

3 VYmakyiiTe ocrusiorpad.

MOKHO HCIIOJ/IB30BATh OPUTHHAJBHYI0O KOPOOKY M/ CBOK COOCTBEHHYIO,
HO OHA TOJIKHA 00eCIIeYMBATDh HAJJIEKAIYI0 3all[UTy YCTPOMCTBa BO
BpeMs JOCTaBKH.

4 HapnexHo 3ameuaraiiTe KOPOOKy, caesaite mometky "XPYIIKOE!".

Hacrpoiika kHonku [Quick Action] (BbicTpoe peiicTBue)

C momoipio kHOIKH [Quick Action] (BbicTpoe geiictBue) mpocTbie
MMOBTOPSIOIIHECT AeHCTBUS MOMKHO BBIMOJJHATh HAKATHEM OJHON KHOIIKH.

I Hactpoiiku kHomKH [Quick Action] (BbicTpoe aeiicTBMe) BbIMOJHUTE
ciaeayolIue TeHCTBU.

1 Haxwmwure kuonky [Utility] (Ymunutel) > "BbicTpoe aeiicteue"” > "[lelicteue",
3aTeM BbIOEpHUTE IeHCTBHE, KOTOPOe TPeOyeTcs BbIIOJIHUTD:

Boikn. — BrIkaoueHne kHonku [Quick Action] (Bbictpoe geiictBue).

BbicTpoe uamepenue Bcex faHHbIX — OTOOpPaKEHHE BCILJILIBAIONIET0 OKHA
CO CHMMKOM BCeX H3MepPeHUH OTHeJbHOro curtasa. C IIOMOIIbLIO
OpOrpaMMHOM KHOIKH WCTOYHMK MOKHO BBIOPATh MCTOYHUK CHUTHAJIA
(B MeH10 "H3MepeHHe" 5Ta KHOIKA BBINOJIHAET aHAJIOTHYHBbIE
dyurnun). Cm. I[taBa 13, “Usmepenusd,” Ha cTp. 187.

bbictpaa neyatb — IevYaTh TEKYIIEro M300paxKeHUsA Ha dKpaHe.
Haxvure kHOmKy Hactpoilku, 4ToOBI HACTPOUTH MapaMeTphl II€YaTH.
Cwm. I'mapa 18, “Ileuars (9KpaHoB),” Ha cTp. 249.

BbicTpoe coxpaHeHMe — coxXpaHeHHE TEKYIIero M300pakeHUs, JaHHBIX
dopmbI curasia uin Hacrpoiiku. Haxmure kHOnKy Hactpoiku, 4ToObI
HACTPOUTh MapameTpbl coxpaHeHus. Cm. ['1aBa 17,
“CoxpaHeHUe/BOCCTAHOBJIEeHUE (HACTPOUKM, 9KPAHbI, JaHHBIE),” Ha
cTp. 233.
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bbicTpoe BoccTaHOBNEeHWe — BOCCTAHOBJIEHHE HACTPOHKH, MAaCKU WJIH
omopHoro curHaja. Hasxmure kHOnKy Hactpoiiku, 4ToGbBI HACTPOUTH
napamMeTpbl BoccTaHoBgaeHusa. Cm. y1aBa 17,
“CoxpaHeHHe/BOoCCTaHOBJIeHHEe (HACTPOUKH, SKpaHbI, JTaHHbIE),” HA
cTp. 233.

BbbicTpaa octaHoBKa M306paxkeHUA — OCTAHOBKa HM300paskeHHsI Ha dKpaHe
0e3 mpeKpallleHnsa cOopa MAaHHBIX HJIA BO30OHOBJEHHE HM300paKeHHsd,
€CJIM OHO B HACTOSIIee BpeMs OCTAHOBJEHO. J[OIIO/THUTEbHbIE
CBelleHUsA CM. B pasmese "®urcarusa M300paxeHHs Ha SKpaHe" Ha
crpanuiie 118.

Pe>xum ObicTporo 3anycka — mepekJIIOUYeHHE PEKHUMOB 3amlycka "ABTO" U
"HopmaJsibabiit". CMm. "BeiGop peskuMma samycka: "ABTO" HJIH

~

"Hopmaspupid"" Ha crpanuie 148.

BbicTpbiii copoc akpaHa — cOpoc msoOpaxkenus Ha skpaHe. CMm. "OuncTra
9KpaHa' Ha cTpaHule 116.

Hacrpous knHonky [Quick Action] (bbicTpoe peiicTBue), 10CTATOUHO IIPOCTO
HaXKaTb ee, 4YTOObl BBLINOJIHUTL BbIOpaHHOE IeHCTBHE.

Jlo6aBneHue noacHeHua

274

IlosgcHeHMEe MOKHO HOOABUTH B JIEBOM BEPXHEM YIVIy SKpaHa
ocrimyiorpada. IloscHeHne HeoOGXOIMMO HCIIOIb30BATDb JJIA
ITOKYMEHTAJbHOT'O IMOATBEPKIECHUI C IEeJbI0 JOOABJIEHUd IIPUMEYaHUH 10
CHATHUA 5KPAHOB.

JloGaBjieHHe IIOSCHEHU.

1
2
3

Ha munieBoit maHesmm ocnmiiorpada HasxkMmuTe kHonky [Utility] (Yrunurer).
B menmo "YTuauTel" HaxMmuTe KHOUKy [loAcHeHue.

B menro "llogcHeHue" HasxkMuTe KHONKY [loAcHeHue I/1d BKJIIOUEHUS
byHKIUHN HOACHEHU.

4 Haxkmute kHONKy PepaktupoBartb.

5

B menmo "Pen. mosacuenma":
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1.600%

Pea. noAcHEHWA

Bui h inf . 3 KaHent

0c 1

Pea. noac 17
4 Hemucets

Hcrosb3yiiTe nporpaMMmesle kHonku Hanucare, €, ® u Ypanum
CMMBON /11 BBOJA TEeKCTa AHHOTAIIUHU:

19

Hanucarb - HaxMuTe 9Ty IIPOIrpaMMHYI0 KHOIIRY U IIOBEPpHHUTE PYYKY

BBOJIa, YTOOBI BhIOPATh CHMBOJI B TEKYILIEH ITO3HI[MU.

¢ _ HaEKMUTE 9Ty IIPOrpaMMHYI0 KHOIIKY OJIdI BBOJa CHMBOJIOB H

ImepeMenieHusd Kypcopa B IIO3HIIUIO CJIeayIoIero CHMMBOJIA.

» - HaEKMUTE 9Ty IIPOrpaMMHYI0 KHOIIKY OJIdI BBOJa CHMBOJIOB H

mepeMeIneHus Kypcopa B MO3UIUI0 MPEIbIAYIIEro CUMBOJIA.

Ypanutb cUMBOR - HaKHMaiiTe MPOrpaMMHyI0 KHonky € mmm % |

IIOKa Hy}KHI)II';I CHUMBOJI HE 6y;[e'1' BbIJEJICH, 3aT€M HAKMHUTE 9Ty
IIPOrpaMMHYI0 KHOIIRY, YTOOBI yaaJauTb CHMBOJI.

Mo>xHo ucrnonb3oBaTh NoAKNOYEHHY0 knaBmatypy USB BMecTo Mcnonb3oBaHuA
NporpaMMHbIX KHOMOK pesakTupoBaHua cumeonos Hanucarb (Mnu apyrux).

Hcmonp3yiiTe MporpaMMHYI0 KHOIKY YAan. Oj1sd yaaJIeHUs Bcex
CHUMBOJIOB MHOSICHEHHS.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBopacTtBo nonb3oBarena
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19 Hacrpoiiku ytunur

Hasxxkmure xuonky OK mysa coxpaHeHHs M3MeHEHHH MMOACHEHHU.
6 HasxmuTe mporpaMMHYyI0 KHOHKY LiBer1ekc. m ImoBepHHTe PYYKY BBOJA,
4YT0OBbI BhIOPATh IBET ITOSCHEHI.

Mo:KHO BbIOpaTh O€JIbIH, KPACHBIM HJIU APYTOH I[BET, COOTBETCTBYIOIIUI
aHaJIOrOBBIM KaHaJIaM, NHUQPPOBBIM KaHAJIAM, MATEMaTHYECKUM
CATHaJIaM, OIIOPHBIM CHUTHAJ/aM HUJIA METKaM.

7 Hasxxmure mporpaMMHYy0 KHONKY OOH U IMOBepHHTE PYUYKY BBOMA, YTOOBI
BbIOPATh (POH IIOSICHEHUSI.

Henpo3sp. - mosgcHeHHe MMeeT CILIOIIHON (POH.
NuBepr. - 1iBeTa mepegHero IviaHa ¥ (poHA HMOACHEHUS IMEPEKTIYEHBI.

Mpo3payHblii - MosICHEHHE HMeeT ITPO3PAUHBIN (DOH.

al

.""-‘
|
|

o

Cm.1akke ¢ "Coxpanenue paiisioB msobpaxenuii B dpopmare BMP miau PNG" Ha
crpanuiie 236

e "[leuaTp sKpaHa ocrusiorpada" Ha cTrpaHuie 249
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTB0 nonb3oBarens

Beb-uHrepdeiic

Noctyn k Be6-uHTepdeiicy 278

Ynpasnenue ocuunnorpacgom ¢ nomotibio Web-6paysepa 279
CoxpaHeHue/BoccTaHoBneHue 284

Get Image 286

OyHkunn naeHtudmukaummn 287

Cpenctea uamepeHua 288

YctaHoBka napona 289

Ecau va ocnmiorpade Agilent InfiniiVision cepun X ycranoB/eH
JoroaHATeIbHbIH MOy ib DSOXLAN LAN/VGA, To ¢ MOMOIIbIO
Beb-Opaysepa, paboTaIero ¢ MPUIoKeHUAMHA Java™, MOKHO IIOJIyYUTh
IOCTYII K BCTPOEHHOMY BeG-cepBepy ocrusiorpada. Baaromaps
BeG-uHTEepdeicy ocuumIorpada MOKHO BbIIIOJJIHATH C/IEIYIOI[Ue NeACTBUA:

IIpocMoTp cBefeHHiE 00 ocmuIorpade, Kak To: HOMEP MOJEJH,
CepuUiHBbIH HOMEp, UMsA XocTa, IP-agpec u cBasymwinas cTrpoka VISA
(ampec).

Yipap/ieHHEe OCITU/IJIOrPacpOM ¢ IIOMOIIBIO yIAJI€HHOU JIUIEBOH ITaHEJIH.

OrmpaBka komaHj SCPI (cranmapTHBIX KOMaH/[ /18 HPOrpaMMHUPYyeMbIX
Cpe[CTB HM3MepeHU:A) I/ yAaJeHHOTO0 IMPOTPAaMMHPOBAHUA ITOCPEICTBOM
okHa "SCPI Commands".

CoxpaHeHHe HaCTPOEK, M300pasKeHUl dKpaHa, JaHHbIX CHTHAJIOB H
¢aitJiIoB MacCKH.

BoccraHoB/ieHUEe (DailJIOB HaCTPOEK, (paijioB TAHHBIX OIOPHBIX
CHUTHAJIOB U (palJIOB MaCKH.

IlosrydeHne M coxXpaHeHHe H300PaKEHHH SKpaHa WM HX pacliedvaTka C
OMOIIbI0 Gpaysepa.

: Agilent Technologies 21



20 Be6-untepdeiic

B

AxTuBanusa QYHKIIUH UAeHTUPUKAIINA [J1A OIpe/ie/IeHUA KOHKPETHOIrO
cpefcTBa M3MePEeHHs IIyTeM BbI3OBA Ha 9KPAH COOOIEHUST HJIH
BKJIIOYEHHUS WHAUKATOpPa HA JIMIEBOU ITaHEeJIH.

IIpocMOTp CHHCKa yCTAHOBJIEHHBIX MOyJIEH, IIPOCMOTDP BepPCHI
MHKPOIIPOTPaMM, YCTAaHOBKa (DailjioB OOHOBJIEHUSI MHUKPOIPOTrPaMMbI U
MPOCMOTP COCTOSHUSA KaJIMOPOBKU (HAa CTPAHUIE CPEICTB M3MEPEHHU:).

IIpocMoTp M m3MeHeHHe ceTeBbIX HACTPOeK ocHuiiorpada.

Be6G-uHTepgeiice ocrmmiorpada InfiniiVision cepun X mmeercs

cIpaBoYHasd WH@OPMAIUA II0 KaXKIOH ero CTpaHHIe.

71 cBAsHW ¢ ocnuIorpaddoM M yIpaBJeHHA UM PEeKOMEHIyeTCsA
BeO-Opaysep Microsoft Internet Explorer. CtabuabHas padoTa TPyrux
Be0-6pays3epoB C JaHHBIM OCIHJIIOTpPad)OM He rapaHTupyetrcd. Be6-6paysep
IOJIKEH IMOIEPKUBATh ITOK/II0UYaeMbId MOOY/Ib Java oT KOMHIAHHU Sun
Microsystems™.

IIpesxe yeM HCIIOJIB30BATh BeO-mHTepderc ocnuiorpada, moc/JIeTHUH
cJIeqyeT IOIKJIIOUUTb K CeTH U HACTPOUTDH MOAKJIIUYeHHEe K ceTu LAN.

Hoctyn k Be6-unTepenicy

278

Y10o6bI IOJMYYUTh HOCTYII K BeG-mHTepdelicy ocuuiorpada, BbIIOJIHUATE
cJIeyIole aeiCTBUA.

1

ITogkarouuTe ociusiorpad K JIOKaJIbHOH ceTH (cM. "YCTaHOBKA
coequHeHUus c ceTbio LAN" Ha cTpaHuine 257) Ui yCcTaHOBUTE IIPAMOE
coequHeHne (cM. "ABToHOMHOe (IIpsAMoe) Ioak/ardeHne kK IIK" Ha
cTtpaHuiie 258).

IIpsimoe coemuHEeHHE MOIIYCTHMO, OJHAKO JIydllle MOOKIIYHTHCI K
CTaHIAPTHOH JIOKAJIBHOH CETH.

YraxuTe uMA xocta u IP-anpec ocuuiorpada B oKHe BeO-Opaysepa.

IlosiBUTCA cTapToBas CTpaHHUIA BebG-mHTepdeiica ocrmuiorpada.
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Support | Products | Agilent Site

Agilent Technologies F@ElI[oElelelo]=

Welcome to your
Web-Enabled Oscilloscope
MSO-X 2024A

7§ Browser
“w'eb Control

Information about this Web-Enabled Instrument

MS0-X 20244 Oscilloscope

Number Us50210029
Description Agilent MSO-X 2024A (US50210029)
| nstrument Hostname a-mx2024a-10029.cos.agilent.com
IP Address 130.29.70.169

Configure

VISA TCP/IP Connect String TCPIP0:a-mx20243-10029:INSTR

[l Advanced information Identification: ®off Oon

Use the navigation bar on the left to access your oscilloscope and related
information.

thiz Page
@ Agilent Technologies, Inc. 2006-2010

YnpaBneunune ocuunnorpacgom ¢ nomouwbto Web-6pay3sepa

Crpanunna Web-unrepdeiica Browser Web Control o6ecrieunBaeT JOCTYH K
CJIEYIONINM SKPaHaM:

e JlucraHIIMOHHAs IepeaHAdA naHedb Real Scope (cMm. "lucTanmuoHHad
nepeqHaa naHesib Real Scope" Ha crpanune 280).

e JlucTaHIIMOHHAS IIepeaHAd HaHed b Simple (cMm. "lucTaHIHOHHAS
nepeaHdasa ImaHe/ b Simple" Ha cTpanune 281).

e Anmet-okHo koMmaHf SCPI nj1d MUCTAaHIIMOHHOTO MPOrpaMMUPOBAHUA
(cm. "ImcTaHITMOHHOE ITporpamMMmupoBaHue depes Web-unrepderic" Ha
ctpaHuile 282).
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Ecnu Ha Ballem koMnbloTepe He yCTaHOBMIEH NPOrpaMMHbIA MoAynb Java, To Ha aKpaHe
noABUTCA NPeANoXeHWe UHCTannMpoBaTtb NporpaMMHbIid Moaynb Sun Microsystems Java.
JT0T NporpamMmmHbIi MoAyNb A0MKEH ObITb YCTAHOBNEH ANA YpaBNeHUA U3 OKHa
JIMCTaHLIMOHHOM nepeaHei NnaHenu.

OxrkHo komanj SCPI moJiesHO Jj1d ITPOBEPKU KOMAaH] HU/IH HHTEPAKTUBHOIO
BBOJIa HECKOJIbKUX KoMaH[. IIpu cocTaB/ieHMH mporpamMm AJisd
aBTOMATUYECKOT0 YIPaBJEHUA OCIU/IIOrpadoM BbI MOIKETE IT0JIb30BATHCS
nakeroM OuG/moTeuHbIX nporpamMm Agilent I0 Libraries mus Tako# cpejbl
nporpamMmMmupoBaHusd, kKak Microsoft Visual Studio (cm. "[lucraHImmoHHOE
nporpaMMupoBaHue ¢ npuMeHeHueM nakera Agilent 10 Libraries" Ha
cTtpaHuiie 283).

IucranumonHana nepepHAana navenb Real Scope

280

713 ympaB/ieHUA OCIH/IIOTpadoM C MOMOIIBIO TUCTAHIIMOHHOM IlepemHen
nanen (Remote Front Panel) Web-unrepdeiica meicTByiiTe cjeqyrOIIM
00pasoM:

1 Obparurech k¥ Web-unrepdeiicy ocruiorpada (cMm. pasmgesa "docryn K
BeO-uHTEepQericy" Ha crpaHuie 278).

2 Korga Ha skpaHe mogButrca Web-cTpaHuiia ociuiorpada, BbIGepuTe
nyakT Browser Web Control, 3aTem BbIOGepHUTEe MyHKT
Real Scope Remote Front Panel.. Yepes HecKkoJ/JbKO CEKyHJ Ha SKpaHe
HOSABJsIEeTCs OKHO AHUCTAHIIMOHHOM nepenHeil maHesn (Remote Front
Panel).

3 s ympaBiieHUs OCHU/LIOrPadOM II0Jb3yHTECh SKPAHHBIMU KJIABUIIAMUA
M pydKaMH, Kak Ha OOBIYHOI IepemHed maHesan. YToObI MOBEPHYTH
PYYKy, yXBATATE €e MBIIIbI0 33 0GOIOK.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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MSO-X 20244

E© <= g )
=
TE00

= Trigger = *_Mensure »

(=) | (=) (=] 'M.
Qam Ol

= Tocls =

Faut Debug O Charnels AcqMode

®@ 0O O O O

IlucraHumoHHaAa nepepHAa naHenb Simple

/1 ynopaBJieHUsA OCIIUJIIOTPadOM C IIOMOIIbIO JTHUCTAHIIMOHHON MHepemHen
na”esau Simple gelcTByHTE C/IEIYIOIUM 00PAa30OM:

1 Obparurech k¥ Web-unrepdeiicy ocruiorpada (cMm. pasmesa "docryn K
BeO-uHTepQericy" Ha crpaHuie 278).

2 Korga Ha skpaHe mosaBurca Web-cTpaHuiia ociuiorpada, BbIGepuTe
nyakT Browser Web Control, 3aTem BbIOepHUTE MMyHKT
Simple Remote Front Panel.. Yepes HecKoJbKO CEKyH[ Ha dKpame
HOSABJsIEeTCs OKHO AHUCTAHIIMOHHOM nepenHeil maHesn (Remote Front
Panel).

3 Jlng ympaB/eHHS OCIUJIIIOrpadoM IOJIb3yHTEeCh I'VIABHBIM MEHIO U
PYHEIUOHAJIBHBIMY KJIaBHUIIAMH. YTOOBI BBI3BATH OIIEPATHBHYIO CIPABKY
(Quick Help), HakMHuTe IPaBYH KHOIIKY MBIIIH Ha (PYHKIMOHAJIbHOI
KJIaBHIIIE.
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MaBHOE MEHI0 B ¥NC: Agilent MSO-X 20244 (US50210029) Remote Front Panel

File Run Control Setup Horizontal Trigger Measure ‘Waveform  Tools

Fun Default Auto Force
DyHKUMOHabHbIE KHomkn —J[ Stop || S"9® fup Trig
1 1

Mpu HaBepeHwn B

Kypcopa Mbilun
oTobpaxaeTcs E] E]

Cursors

nopckasaka e )

Intensity

FE

(%) Digital

MporpammHble KHOMKK
(neBoWt KHOMKON MbILLIN
ocylecTsnseTcs Bbibop, npaBoi —
BbI30OB KPaTKOW crpaBku)

Paspewenue Korma MoHHTOpP yoaJIeHHOTO KOMIIbIOTepa mMeeT paspemieHue 800 x 600
MOHMTOpAa M  WJIH OoJiee HU3KOE, TO IMPUXOMUTCA I0JIb30BATHCA II0JI0CAMU IIPOKPYTKU
NpPoKpyTKa SKpaHa, YTOObI MMETh IIOJIHBIA TOCTYII K JMCTAHIIMOHHOH IepeIHel
u3obpakeHua naHesau. YToObI MOJSYYUTH Ha DKPaHe IIOJTHOEe M300paKkeHUe
MUCTAHIIMOHHON IlepeqHeH MaHeJu 0e3 I0JIOC MPOKPYTKH, MOHHUTOPD
YIAJIEHHOTO KOMITBIOTEPA JOJIKEH 00/1aaTh paspelleHrueM BBbIIIe
800 x 600.

IncranumonHoe nporpammupoBanue yepe3 Web-unrepdeiic
/11 TOCBIIKM Ha OCIUJIJIOrpad KOMAaHA AUCTAHIIMOHHOIO YITPaBJIEHU
yepes amuieT-okHo SCPI Commands gelcTByHATe C/IEIYIOIUIM 00pPa3OM:

1 Oobparurech k¥ Web-unrepdeiicy ocruiorpada (cMm. pasmesa "docryn K
BebO-uHTepdericy" Ha crpaHuie 278).

2 Korga Ha skpaHe mogBurca Web-cTpaHuiia ociuiorpada, BbIGepuTe
noyHKT Browser Web Control, 3aTtem BbhiGepuTe myHKT Remote Programming..

OtkpreiBaerca amniieT-okHo SCPI Commands.
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» Agilent Technologies J®XI]|[e}]ee]s]=

Remote Programming

If you press the "SCPI Commands..." button below, you can send remote programming commands directly to your
For more information about the commands, see the Programming Commands Quick Reference.

Al Erowser
i ‘w'eb Contral

[ Clear ” Commands ” Options |

Command
[*mone v [ Eend

** Successfully comnected to Agilent M30X20244 InfiniiVision - US50210029 *%

> *IDN?
< AGILENT TECHNOLOGIES, MS0-X 20244, U3502100259,01.20.2011050300

“f Instrument

Configure

thiz Page

LluctaHumoHHoe nporpammupoBaHue ¢ npumeHeHnem nakera Agilent 10
Libraries

OrkHO SCPI Commands mo3BoJigeT BaM BBOJUTH U IIOCHLIATH KOMAaH/IbI
IUCTAHIIMOHHOIO IIPOTPAaMMUPOBAHU, OJHAKO HUCTaHITMOHHOE
OporpaMMHPOBaHUE /I aBTOMAaTU3UPOBAaHHBIX U3MEPEHUH U cOopa
IaHHBIX OOBIYHO ITPOU3BOMUTCA C IIPUMEHEeHWeM OHOJIHOTEK BBOMA-BHIBO/IA
Agilent I0 Libraries, koTopble CylIecTBYIOT oTAeJbHO oT Web-uHTepdeiica
npubopa.

Bubsmmoreku Agilent 10 Libraries mo3BoJiAiOT yIpaB/golieMy KOMIbIOTEPY
B3amMOeHCTBOBaTh C ocriuyiorpadamu Agilent InfiniiVision depes mx
uHTepdericel USB, LAN (kKorjga ycTaHOBJ/IE€H TOIOJHUTEIbHBIN MOIYJ/Ib
LAN/VGA) unu GPIB (korgma ycTaHOBJIEH JOIMOJHUTESbHBIN Momyb GPIB).
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ITaker 6mOmoTeuHbIx mporpamm Agilent 10 Libraries Suite o6ecmeunBaer
BO3MOJKHOCTh B3aUMOIEHCTBUS Uepe3 3TH HHTepdelchl. Bel MoxkeTe
CKaYyaTh 3TOT HNPOrPaAMMHBIN IIaKeT C HAIllero cauTa:
"'www.agilent.com/find/iolib.".

HNudopMmarus 06 yIpaB/leHHHd OCIU/IIOrPadoM ¢ MpUMeHeHHeM KOMAH]T
JUCTAHIIMOHHOTO yIpaBJeHUs IIpuBegeHa B Pykxosodcmee 0as
npoepammucma (Programmer's Guide), KOTOpoe COTEePKUTCI Ha
OpujiaraeMoM K OoCHU/IIOrpady KOMIIAKT-IUCKe C TeXHUYECKOU
JOKyMeHTaIrel. Bbl MosKeTe Takie OOpaTUTHCA K 3TOMY HOKYMEHTY Ha
HaIIeM cauTe.

3a MOIOJHUTE/IbHOU WH(opMAIlel O COeIMHEHUU C OCIUJIIoOrpacdom
ob6pamaiitecb k¥ Pyxogodcmey Agilent Technologies USB/LAM/GPIB
Connectivity Guide.. YTOOBI MOJIYYUTh 3JEKTPOHHYIO BEPCHIO IM020
doxymenma, 3auaure Ha caiiT "'www.agilent.com" u mourmure «Connectivity
Guide».

CoxpaHenue/BocCcTaHOBNEHue

C momoiibio Be6-mHTepdelica ocnuiiorpada MOKHO cOXpaHATh Ha IIK
daiisibl HACTPOWKH, M300pakeHus sKpaHa, Paijbl JaHHBIX CUTHAJIOB HJIN
daiiipr macku (cMm. pasgesn "CoxpaHeHue (PaiioB ¢ IIOMOIILIO
BeO-uHTepdeiica" Ha cTpaHuie 284).

C momoIbio BebG-uHTepdeiica ocruIorpada MOMKHO BOCCTAHAB/IHNBATD
coxpaHeHHble Ha [IK ¢aiisibl HACTPOHKH, (Pal/Ibl JAHHBIX OMOPHBIX
CUT'HAJIOB WJIN (paityibl Macku (cM. pasges "BoccraHoBiieHue (pailjioB uepes
BeO-unTepdeiic' Ha cTpanuie 286).

CoxpaHeHue thaitnoB ¢ nomolubio Be6-untepdeiica

284

i1 coxpaHenus PaijioB HACTPOMKH, M300pakeHNH sKpaHa, (pailyioB

MAaHHBIX CHUTHAJIOB WK (paiioB Macku Ha IIK ¢ moMoipio BeG-uHTEpdeiica

ocnu/torpada HeoOGXOAMMO BBIIOJIHHATh CJIEMYIOLIHe TeHCTBHUS.

1 IlepeiimuTe K BeG-mHTepdeiicy ocrmutorpada (cm. pasgesa "JlocTtyn k
BeO-uHTepdeiicy" Ha cTpaHuile 278).

2 Korma Ha guciuiee oTo0pasuTca BeO-mHTepdeiic ocuuiiorpada, B JeBOH
YacTH CTApPTOBOHM CTpaHHIbI BbIOepHuTe BKJIaAKy Save/Recall.
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3 IllesxkHUTE CChLIKY Save.
4 Ha crTpaHulle COXpaHEHUs BBIINOJHUTE CJEAYIONe TeHCTBU.

a Baemure mMmda daiiia, B KOTOPBIA COXPAHAIOTCA JaHHBIE.

b BriGepure ¢opmar.

Support | |

- Agilent Technologies J®ISdll[efIeels]<

e BT

[ New Acquisition

Preview

7§ Browser
‘wieb Control
8-hit Bitmap image (*.bmp)
24-bit Bitmap image (*.bmp)
PMNG, 24-bitimage (*.png)
CSV data (*.csv)
ASCI XY data (*.cav)
Reference Waveform data (*.h5)
ALB data (*.alb)
Binary data (*.hin}
Mask (*.msk)

Save

Save/Recal

Get Image

“f Instrument
Ltilities

1 mpocMoTpa M300pakeHUs TEKyIero sKpaHa ocru/iorpada
MOKHO HaskaThb KHONKY [peasaputenbHblit npocmortp. Ilepen
MIpeIBaAPUTEIbHBIM IPOCMOTPOM C IIeJIbI0 IPUHYIUTEIbHOIO 3aIyCKa
c6opa JAaHHBIX MOIKHO BOCHOJIb30BaThcs (psiaskkoMm HoBbli c60p AaHHbIX.

JJ1a HEKOTOPBIX (POPMATOB, YTOOBI COXPAHUTH JaHHBbIE B (paiisi
dopmara ASCII .txt, MokHO HaskaTb KHOIKYy Save Setup Info.

¢ Haxmure kKHONKYy Save.

Tekylue qaHHbIE COXPaHEHBI.
d Haxmure KHOIKY Save B QUaJ/JIOTOBOM OKHe "3arpyska (aiiion".

e B guasioroBoMm okHe "CoxpaHHUTh Kak" mepedguTe K IIalKe, B KOTOPYIO
HY/KHO COXPAaHHUTDb MaHHBIA (hbaiijl, ¥ HAKMHUTE KHOIKY Save.
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BoccranoBnenue thaiinos uepe3 Be6-unrepdeic

YTo06BbI Ha KOMIIBIOTEPE BOCCTAHOBHUTH (baM/bl HACTPOUKH, (DAIbl JAHHBIX
OIIOPHBIX CUTHAJIOB MJIN (pailjIbl MacKHd depes BeO-UHTepderic
ocnuorpada, BBIIIOJIHUTE CJIeAYIONIHe TeHCTBUA.

1 Ilepeiimure K BeG-mHTepdeiicy ocuuiiorpada (cm. pasmesa "Jocryn K
BebO-uHTepQericy" Ha crpaHuie 278).

2 Korpga Ha auciniee oToGpasuTcs BeO-uHTepdelic ocuuuiorpada, B JIEBOH
YacTH CTApPTOBOH CTpaHHIIbI BbIGepuTe BKJIaaky Save/Recall.

IllenkuuTe ccbliky Recall.
Ha cTpaHuIle BOCCTAHOBJIEHUS BBIMOJHUTE CJIEAYIOIINE TEeHCTBUS.
a Haxvure xHOIKY Browse....

b B muasorosom okHe "Choose file" ykaxure daiiia aid
BOCCTAHOBJIEHUs W HaskMuTe KHOIKY Open.

¢ Ilpu BoccraHOoB/IeHHH (PAl/IOB JAHHBIX OIOPHBIX CHIHAJIOB BhIGEpHTE
To Reference Waveform B kauecTBe Mecra HasHAYeHH.

Support | F

- Agilent Technologies R@Xdll[efIelols]<

Recall

|C:\temp\web_interrace\scope.hs |[(Browse... ]
To Reference Waveform

R1

Welcome
Fage

7§ Browser
“w'eb Control

d Haxwmure xHOUKy Recall.

Get Image

Yro6bl COXpaHUTh (HJIM pacHedaTaTh) CHUMOK 3KPaHa ocIu/Iorpada
yepes BeG-mHTepdeiic, BLIMOJHUTE CAEIYIONIne TeHCTBU.
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1 IlepeiimuTe K BeG-mHTepdeiicy ocrmtorpada (cm. pasgesa "JlocTtyn &
BeO-uHTepdeiicy" Ha cTpaHuile 278).
2 Korma mosBuTCA BeO-MHTepderc ocimorpada, B JeBOH YacTH

CTapTOBOH CTpaHHUIbI BbIOepuTe BEKIaAKy Getlmage. Yepes HecCKOJILKO
CEeKyHJ ITOIBHUTCI HM300pasKeHUe sKpaHa ocIu/Iorpada.

3 IllesxkHHUTEe HM300paKkeHHEe IPABOH KHOIKOH MBIIIN M BbIGepHUTE IIyHKT
Save Picture As... (wsu Print Picture...).

4 YxaxuTe MecTO, KyHda CJIeayeT COXPaHUTh (paij M300pakeHudA, U
HaxkMuTe Save.

OyHKuun npeHTupukaymn

DOYHKIH UOeHTHQPUKAUE BeO-uHTep(heica MCIIONb3yeTCa OIS IIOMCKA
HY:KHBIX UHCTPYMEHTOB Cpeau 000PYIOBAHHUS CTONKH.

1 Ilepeiimure K BeO-mHTepdeiicy ocruiiorpada (cm. pasmesa "Jocryn K
BebG-uHTepQericy" Ha crpaHuie 278).

2 Korma mosABHUTCA CTApTOBasd CTPaHUIla BeO-mHTepderca ociusiorpada,
BbIOepUTE /1 (DYHKIUH HUOAeHTUPUKAIINA 3HAYEHUE on

Ha skpane ocimiorpada mogsurca coooniernne "Ildentify". Ecaun Hy:xHO
OTKJIIOUUTh HOeHTU(UKAINIO, BbiOepuTe 3HadeHue off; aTo0bI
MPOIO/IKUTh aKTHBAIIUIO, HAKMUTE Ha OCHH/IOrpade HPOrpaMMHYIO
kHonky OK.
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Support | Products | Agilent Site

Agilent Technologies J®E{e[[lskTele]el

Welcome to your
Web-Enabled Oscilloscope
Browser MSO'X 2024A

‘wfeb Control

Information about this Web-Enabled Instrument

M30-X 2024A Oscilloscope

Agilent MB0-X 20244 (U850210029)
a-mx20243-10029.cos.agilent.com
1302970188

TCPIPO:a-mx20243-10029:INSTR

[id Advanced information Identification: Qoff @on

Imstrument
Litilities

Conligure
Metwork

Print Page

Use the navigation bar on the left to access your oscilloscope and #lated
Help with information
this Page

@ Agilent Technologies, Inc. 2006-2010 DyHKUMSA naeHTUdMKaumm

CpencrtBa uamepenua

Ha crpanune "CpencrBa maMepeHus" B paMKaxX BeO-MHTepdeica MOKHO
BBIIIOJIHATD CJIeAYyIOIe JTeHCTBUS.

e IIpocMaTpuBaTh CIIMCOK YCTaHOBJIEHHBIX MOIYJIEH.
¢ IIpocMaTpuBaTh BEPCHH MHKPOIPOTPAMM.
e YcraHaBauBaTh Pan/ibl OOHOBJIEHUS MHKPOIIPOrPAMM.

¢ IIpocMaTpuBaTh COCTOSHHE KaJTHOPOBKH.

Ilogxopsiee OeHCTBHE MOKHO BbIOPATh B PACKPBHIBAIOIIEMCA MEHIO.
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7§ Browser
“w'eb Control

el Instrument
Utilities

Configure

thiz Page

YcraHoBka napona

Instrument Utilities

Installed Options  +

Installed Options
Firmware Version i
Calibration Status talled Options

Description

MS0
FPGA Probe

'

ALT FPGA Altera
Fower application

Segmented Memory

-

MT Limit Mask Test
BW20 200MHz Bandwidth
100MHz Bandwidth
Education license

WaveGen license

Be6-untepdeiic

IIpu moak/dAYeHUH ocHu/Iorpada K JOKaJbHOH CeTH PEeKOMeHayeTCs

3a[aTh MapPOJib. OTO MO3BOJHUT 3AIUTUTH IIPUOOP OT

20

HECaHKITMOHUPOBAHHOIO yIaJeHHOr0 IOCTyIa dyepes BeO-UHTepdelic U OT

U3MeHeHUs napameTpos. IIpu 9ToM yaaJieHHbIe MOJIb30BATE/]N, HE 3HAOIINE
napoJisi, OyJIyT UMeTh BO3MOKHOCTb IIPOCMATPHUBATH CTAPTOBYIO CTPAHHILY,
MPOBEPSATH CETEBOE COCTOSHKE M BBIMOJIHATH PAL APYTUX IeHCTBUH, OMHAKO
OHH He CMOTYT YHPaBJ/ATh OCHUJIJIOrpadoM HJIH U3MEHATh €ro HACTPOUKH.

Yro6bl 3aaaTh MMAPOJIb, BBIIOJHATE CJIEAYIOI[HE HeHCTBHL.

1 Ilepeiimure K BeG-mHTepdeiicy ociusiorpada (cm. pasmesa "locTyn K

BeO-uHTepQelicy" Ha cTpaHuie 278).

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartena
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20 Be6-untepdeiic

2 Korma mosBuTcs BeG-mHTepdeiic ocrusiorpada, Ha CTapTOBOH
crpanuiie BbiOepuTe BKJIaAgky "Configure Network".

3 Haxmute xHomky Modify Configuration.

Agilent Technologies R®EI1Io1{eloo]=

Current Network Configuration
N3meHeHue koHdurypaumm

-l Browser
“w'eb Control Wodify Configuration

SavesFecal

| Parameter | Currently in use
Configuration mode | Automatic
Dynamic Ds | on
Instrument NetBIOS | ON
Bkragka Uliites Multicast DNS | on
HacTponku Torio Multicast DNS Descnpﬁon Agilent MSO-X 20244 InfiniiVision - US50210029
cetn E
Netvvark IP Address | 13029.70.169
Defauit Gateway | 130.20.64.1
bl DHCP Server | 130.29.64.128
iz Page
DS server | 130.29.64.128
[ Hostname] am20242-10023
| voman| cos.agilentcom
LAN KeepAlive Timeout | 1300
[ Wedia Sense] oN
GPIB Control | OFF
GPIB Address | 7
uSE Control | ON
LAN Controi | oN

Get Image:

Frint Page

4 BpeauTe mOOXOOAIIMI Maposb U HaxmuTe KHOmKy Apply Changes.
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Be6-untepdeiic 20

Agilent Technologies [®E{SllleETolel]o

Errouwser
“wieb Control

Save/Recal

Get Image

Instrumest
Utiliiz=

Configure
a] Metwark,

Print Page

Help with
this Page

Modify Network Configuration

[ undoChanges | [ FactoryDefauts |  [__Apply Changes |

[ Parameter [ Configured Value [ Edit Configuration

IP Address 169.254.254.254

|

Defauit Gateway | 169.254254.254

Domain name and name service settings:

DNS Server 0000

0000

a-mx2024a-10029

a-mx2024a-10029 |

Hostname

Dynamic DNS OoN ) OFF & ON

Multicast DNS ON

) OFF 3 ON

Agilent M30-X 20244
Infiniivision - US50210029

Multicast DNS Description |Agi\ent ME0-X 20244 Infiniivision ,|

Other settings:

KeepAlive Timeout (sec) 1800

1800

-

‘Agilenl MSO-X 20244 (US5021002

| Agilen |

(US50210029)
55 1L
GPIB Address 7 [ 7 ]

Beeaute
naporsb

" Set to blank for factory defailt value

Yr0o6bI MOJMYYATh GOCTYII K OCIHUJLIOrpady, sallUIeHHOMY IIapoJ/ieM, B
KavecTBe MMEHH II0/Ib30BaTe/ I HeoOXOOMMO yKasaTh IP-agpec
ocruJsiorpada.

Y106bI COPOCHTH IIAPOJIb, BHIIOJIHHUTE OJHO W3 CIEAYIOIINX AEeHCTBHI.

e Ha mepemHeii maHesu ociusiorpada HaxmuTe KHomnky [Utility] (Ymmnurbi)
> Beoa-BbiBog > Copoc LAN.

e B Be0O-Opaysepe otkpoiiTe Bkjaagky Configure Network, Bri6epure Modify
Configuration, ygasure maposp n HaxkMmuTe kHonky Apply Changes.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartena
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PykoBopcTB0 nonb3oBarens

[
C X A
. CnpaBotIHble MaTtepuanbi

TexHuyeckue xapakrepuctukun 293

Kateropua namepenuna 294

BHewHue ycnosua 295

Mpo6Huku u npucnocobnenna 296

3arpyska nuueH3uii u moaepHusauua ocuunnorpaca 299
06HoBneHua ana M0 u mukponporpamm 301

Oopmar ABoUYHbIX AaHHbIX (.bin) 301

Oaiinbl CSV n ASCII XY 308

OdmumansHoe ysegomnenme 310

TexHuyeckue XapaKTepucTtuku

IlogpoGHbIe CBeNeHNsA O TEXHHUYECKHX XapPaKTEPUCTHKAX OCIuIorpada
InfiniiVision cMm. B cmerudukanuax K ycTpoicTBy. [1d 3arpysku
crenu(UKAIMU [I0CeTUTe Be6G-CTPaHUILy II0 agpecy:
"www.agilent.com/find/2000X-Series."

Ha »Toii BeO-cTpaHuIle BbIOepuUTe BKJIAIKy bubnuoreka 1 saTeM sJjieMeHT
TexHuyeckue XxapaKTepuCTUKH.

MoskHO Tak:ke MepedTH Ha IVIAaBHYIO cTpaHuIly Agilent mo agpecy
"www.agilent.com" B BbIDOJHUTH IIOHUCK HokKyMeHTa "2000 X-Series
oscilloscopes data sheet".

YTo6bI 3aKa3aTh CIEIU(PUKAIINI0 0 TeJaedoHy, o0paTUTeCh B MECTHOE
npeacTaBUTEeIbCTBO KoMmaHuU Agilent. IIoJIHBIH CIIMCOK KOHTAaKTOB
MOCTyIIeH Ha Beb-cTpaHHUIle IIo anpecy "www.agilent.com/find/contactus"
win B pasfese "KoHTakTHbIe cBeneHHs Agdilent" Ha cTpaHuie 272.
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21 CnpaBouHble Matepuanbi

Karteropua nusmepenusa

¢ "Kareropusa msmepeHusa ocru/orpada’ Ha crpanure 294
e "Onpesie/ieHUs KaTeropuu usMepeHus" Ha cTpaHule 294

e "CTOHUKOCTh K CKaYKaM HaIIpS:KeHUA" Ha cTpaHume 295

Karteropua namepenua ocuunnorpadga

Ocmmtorpadsb! InfiniiVision npemHasHadveHbI 1 HPOBEIEHUSI HU3MEPEeHHH
kareropuu I.

CTOPOXKHO [LlaHHblii npubop cneayer ucnonb3oBaTh TONLKO ANA U3MeEpPEeHUil B paMKax

YKa3aHHOMW KaTeropum u3amepeHui.

294

OnpeneneHuAa KaTeropum u3amepeHua

K HU3MEepEeHuAM KaTeropmuu I oTHOCATCA HU3MEepPeHus, IIpoBOJUMbIE B
9JIEKTPUYECKUX IEIldX, HEe INOAKJAIYEHHBIX K 9J€KTPOCETH HAIIPAMYIO.
HpI/IMepaMI/I MOTI'YyT CJ/JOYKHUTb HU3MEPEHUA I.Iel'lefl, He ABJIAIONINXCS
OTBETBJICHUAMHU 9JICKTPOCETH, a4 TaKiKe 0COOBIM 06pasoM 3alllUIIIeHHbIX
(BHyTPEHHI/IX) I1apaJijieJIbHbIX uenef/'l. B CJIy4dae ITOCJAeJHUX HMHTEHCHBHOCTDb
KPaTKOBPEMEHHbIX HAr'pPy3OK HEIIOCTOIAHHa W 3a CYET 9TOro II0JIb30BaATEJIIO
CTAaHOBHUTCA H3BE€CTHA CTEII€Hb YCTOI'?'I‘{I/IBOCTI/I O60py)10BaHI/Iﬂ K CKa4YKaM
HaIIPpAKEHU .

K usmepenusMm kateropuu Il oTHOCATCA M3MepeHH:A, TPOBOJIUMbBIE B
JIEKTPUYECKUX IIEIIIX, HAIPAMYI ITOJKJ/IIOUEHHBIX K HU3KOBOJIBTHOMY
o6opynoBaHup. [IpuMepaMu ciay:KaT U3MepPeHHUs Iiellell ObITOBBIX
OpuOOPOB, MOPTATUBHBIX MHCTPYMEHTOB U aHAJIOTHYHOI'O 000PYTOBAHUA.

K usmepenusam kareropuu III oTHocaTcd maMepeHHUd, IPOBOAUMbBIE B
3JIEKTPUYECKUX cHcTeMax 3gaHuil. [I[pumepaMu ciry:kaT U3MepeHUd B Mendx
pacrpene/auTeSIbHBIX IITUTOB, MpeIoXpaHuTe e, 3JIEKTPOIIPOBOIKU, U, B
TOM YHcJse, Kabese, cOOPHBIX IINH, COeqUHHTEIbHBIX KOPOOOK,
BBIKJIOYATEJIEH, CEeTEeBhIX PO3E€TOK CTAIIHOHAPHOrO 000PYIOBAaHHI, a TAKKe
MPOMBIINIJIEHHOTO ¥ HHOTO PoAa O0OpYAOBaHUs, HAIIPHUMED, ABUTaTe/IeH C
HepazbeMHBIM COEJHHEHHEM CO CTAIMOHAPHOH YCTAHOBKOM.
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K usmepenusam kareropuu IV oTHocaTcsa um3MepeHUs, IIPOBOAUMbBIE B IEMIX
WCTOYHUKA IMUTAaHUSI HU3KOBOJIBTHOrO 000pymOBaHHA. IIpuMepaMu ciysKaT
3JIEKTPOCUETIYNKH M U3MEPEHHUs B LENAX IIePBUYHBIX MPUOOPOB 3aI[UThI OT
CBEPXTOKOB U YCTPOUCTB IYJIbCAITHOHHOTO KOHTPOJIS.

CroMKocTb K CKauykam Hanpa>xeHuva

A I'Ipep,enbl-loe BXO0AHOE HanpA>XeHuWe Ha aHanoroeom Bxopae

CAT I: 300 cpeaHekBagpatuyeckux B, 400 Vpk; amnamuueckan neperpyska no
HanpaxeHuto 1,6 kVpk

C npo6umkom 10073C 10:1 — CAT I: 500 Vpk, CAT 1l: 400 Vpk
C npo6Hukom N2862A unu N2863A 10:1 —300 cpeaHekBagpatuyeckux B

A MpepenbHoe HanpaxkeHue Ha BXoae undpoBoro KaHana

+40 nukosbix B ana CAT I; auHamuyeckan neperpyska no Hanpsaxenuto 800 Vpk

BHewHue ycnosua

Okpyxarowian Vicnonb3oBaTb TONbKO BHYTPY NOMELLIEHUA.

cpesa

Temnepatypa pa6ouasn: o1 0 °C ao +55 °C, Hepaboyaa: o1 —40 °C go +71 °C

oKpy>katoLuein

cpeapl

BnaxHocTb pa6ouaa: otHocutenbHas, Ao 80% npu temnepartype +40 °C u Huxe, ao 45%

npu Temnepatype ao +50 °C;
Hepabouan: oTHocuTenbHaA, 40 95% npu temneparype a0 +40 °C. g0 45% npwu
Temneparype a0 +50 °C;

BbicoTa Haa paboyan u Hepaboyad: 1o 4000 m (13123 dyros)

YPOBHEM MopA

Kateropua [laHHbI NpoayKT NpucnocobneH AnA NUMTaHKUA OT CETU, COOTBETCTBYIOLLEN
nepeHanpaXeHW | BTOPOI KaTeropuu nepeHanpaXKeHua, YTo XapakTepHo Ana o6opyaoBaHus,
A noAKMYaemMoro ¢ NoMoLLbto kabena v WTencenbHoi BUNKK.
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CreneHb Honyctuma akcnnyatauua ocumnnorpados InfiniiVision 2000/3000 cepuu X B
3arpAsHeHua OKpY>KaloLLMX cpeaax co cTeneHbto 3arpasHenmna 2 (unum 1).

Onpepaenexus CreneHb 3arpasHenua 1. 0TcyTcTBME 3arpA3HEHMA UNK HanuUyme ToNbKo
cTenexm cry4aiHbIX CyXux, HeNpoBOAALLUX 3arpasHeHunid. Ha paboty npubopa Takue
3arpAsHeHus 3arpAsHeHua He BnuAioT. [pumep: Ynuctaa komHaTta MK oMcHoe nomeLleHue

C KOHTpONupyemoii atmoccepoi.

CreneHb 3arpasHeHua 2. Kak npaBuno, BO3HUKHOBEHME TOMNbKO Cly4aiiHbIX
CyXMX, HENPOBOAALLMX 3arpAsHeHuid. 1speaka MoxeT Bo3HMKaTb BpeMeHHan
NPOBOAUMOCTb, Bbi3blBaeman KoHAeHcaumeld 3arpasHeHuid. Mpumep: 06biyHan
cpena BHYTPU NOMELLIEHUA.

CreneHb 3arpasHeHua 3. Bo3HUKHOBEHWE NPOBOAALLMX UMK CYXUX
HenpoBOAALLNX 3arpA3HEHUI, CTAHOBALLIMXCA NPOBOAUMbIMU U3-3a
oXuzaaemMon koHaeHcauuu. NMpumep: 3akpbiTad BHELIHAA cpeaa.

Mpo6Huku v npucnocobnenna

B sToMm pasmesie mepedncieHbl cOBMeCTHMbIe ¢ ocruiorpadgpamm 2000
cepun X IPOOHUKHN U IIPHUCIIOCOOJIEHHU.

e "IlaccuBHBIE NIPOOHUKH" Ha cTpaHuIie 296

e "MuddepeHnaabable TPOOHUKN" Ha cTpaHUIle 297

¢ "TokoBble MPOOHUKHN" Ha cTpauune 298

e "IlocTyIlHbIE IIPUCIIOCOO/TeHUs" Ha cTpaHuie 298

ITockosabky pasbem BNC ocrmuiorpadgo 2000 cepuu X He ocHallleH
KOJIBIIOM, IIpeHA3HAYEHHBIM [JIs OIIpeJ/ie/IeHUs MPOOHUKA, K03 dUITUEeHT

3aTyXaHHsA OPOOHHKA cjeayeT 3agaTh BpydHyro. CMm. "Yikaszamue
Koa(duImenTa 3aTyxaHusg OpoOHHKA" Ha cTpaHuile 69.

Cm. takxke JlomoJIHUTE IbHBIE CBENEeHHA O IIPOOHUKAX M IPHUCIOCOOJEHHIX CM. Ha
BeO-caiiTe "www.agilent.com".

¢ "PYKOBOJCTBO II0 BBIOOPY IIPOOHUKOB M mpuciiocodseHuit (5989-6162EN)"

¢ Crnenuduranusa IPOOHHUKOB U IIPHUCIIOCOOJEHUH NI OCIHLIIOrpadoB
InfiniiVision cepun "5000, 6000 u 7000 (5968-8153EN)"

MaccuBHbIe Npo6HMKK

B xkoMmiuiekT ocimmorpadga 2000 cepuu X BXOOAT MACCHBHBIE ITPOOHUKHI
/I KaKJIOT0 aHAJOTOBOrO KaHAJA.
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C ocrmorpadgom InfiniiVision 2000 cepun X MOKHO HCIIOJIb30BATH
cJeayIole IIacCUBHbIe TPOOHUKH. BO3MOKHBI J1I00ble KOMOWHAIIMH
HACCHUBHBIX IIPOOHUKOB.

Ta6nuua 6 MaccuBHble Npo6HUKK

Mopenb

Onucanue

1165A

Mpo6Huk naccueHbii, 10:1, 600 Mly, 1,5 m

10070C/D

Mpo6Huk naccueHblif, 1:1,20 Mlu, 1,5 m

10073C

Mpo6Huk naccueHbiid, 10:1, 500 MTly, 1,5 m

10074C

Mpo6Huk naccueHbiid, 10:1, 150 My, 1,5 m

10076A/B

Mpo6Huk naccumeHblii, 100:1, 4 kB, 250 My,

N2771A/B

Mpo6Huk naccusHbii, 1000:1, 30 kB, 50 Mlu

N2862A/B

Mpo6Huk naccueHbliid, 10:1, 150 MTlu, 1,2 m

N2863A/B

Mpo6Huk naccueHbliid, 10:1, 300 MTlu, 1,2 m

N2889A

Mpo6Huk naccueHbiid, 10:1/1:1, 350 Mly, 1,2 m

N2890A

Mpo6Huk naccueHbliid, 10:1, 500 MTlu, 1,2 m

AnddepeHuynanbHbie npobHUKM

C ocmmtorpadgom InfiniiVision 2000 cepunm X MOKHO HCIIO/Ib30BaTh
cienymomue nuddepeHnuaabHble IPOOHUKH.

Tabnuua 7 [IndpdepeHumanbHblie NpobHUKK

Mogenb

Onucauue

1141A

Mpo6Huk auddepeHumanbHblid, aktueHbii, 200 My, 200 B noct. Toka +
MaKc. NuK nep. Toka (Tpebyetca UcTouHmuk nutanua 1142A)

1144A

Mpo6Huk aktuBHbIi, 800 Ml (Tpebyetca uctounmnk nutanua 1142A)

1145A

Mpo6Huk akTuBHbIN, 750 MU, 2-KaHanbHbIi (TpebyeTca UCTOYHNK
nutanua 1142A)

N2772A

Mpo6Huk anchdepeHumanbHblid, aktuHbiid, 20 MIy, 1,2 kB noct. Toka +
Makc. Nuk nep. Toka (Tpebyetca uctouHuk nutaHua N2773A)
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Ta6nuua 7 QuddepeHumnanbHblie Npo6HMKM (NpoaonkeHue)

Moapenb Onucanne

N2791A Mpo6Huk audcepeHuUManbHbIi, BbICOKOBONbTHbIN, 25 MIu, +/-700 B,
npepbieaime 1 MOwm, 10:1 unu 100:1 (Bo3MOXHOCTb NepekntoYeHusa)

N2792A Mpo6Huk audhdeperumanbHbiid, 200 MTu, 10:1, npepbiBatue 50 Om

N2793A Mpo6Huk andchepeHumnansHbiid, 800 MTu, 10:1, +/-15 B, npepbiBaHue
50 Om

TokoBble Npo6HUKK

C ocrmitorpadgom InfiniiVision 2000 cepun X MOKHO HCIIOJIb30BATH
cJIeAyIole TOKOBbIE€ IMPOOHUKH.

Ta6nuua 8 TokoBble NPO6HUKK

Mopenb Onucanue
1146A IMpo6Huk TokoBbii, 100 kI, 100 A, nep./nocr. Tok
N2774A (yctapeBluaa mogenb, 3ameHeH npo6Hukom N2782A) ¢ uctouHukom

nutanua N2775A

N2780A Mpo6Huk TokoBbIi, 2 MI'y, 500 A, nep./nocT. ToK (Mcronb3yerca ¢
uctoyHnkom nutanma N2779A)

N2781A Mpo6Huk TokoBbIi, 10 MI'y, 150 A, nep./nocT. Tok (ucnonb3ayetca ¢
uctoyHnkom nutanua N2779A)

N2782A Mpo6Huk TokoBbIi, 50 My, 30 A, nep./nocT. Tok (ucnonb3yerca ¢
uctouyHukom nutaHua N2779A)

N2783A Mpo6Huk TokoB.bIi, 100 MI'u, 30 nep./nocrt. Tk (Mcnonbayerca ¢
uctouyHukom nutaHua N2779A)

DoctynHbie npucnocobnenna

Kpome maccupubix ("llaccuBHble MPOOGHUKU" Ha cTpaHuIle 296),
muddepennuaabubix ("Iuddepennuaibable MIPOOHUKN" Ha cTpaHune 297)
M TOKOBBIX MPOOHHKOB ("TokoBble NPOOHHMKU" Ha cTpaHuie 298) k
ocrusiorpady InfiniiVision 2000 cepuu X mmeeTcs psja HPUCIIOCOOJIEHHUH.

298 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens



CnpaBoyHbie matepuanbl 21

Ta6nuua 9 MpucnocobneHua k ocuunnorpady InfiniiVision 2000 cepun X

Mogpenb/Ne Onucauune

aeranu

DSOXLAN mozaynb noaknoyenua LAN/VGA

DSOXGPIB mozynb noakntoyeHus GPIB

N6456A KOMMIEKT AnA KpenneHna B CTOMKY

N6457A MArkaa nepeHocHaA CyMKa W Kpbillika AndA NULEBON NaHenu

N2786A 2-0MopHoe YCTPOMCTBO NO3MLIMOHUPOBAHMA NPOOHUKA

N2787A YCTPOMCTBO TPEXMEPHOTO NO3ULIMOHUPOBaHUA NpobHMKa

1180CZ nepeaBW>KHOW UCTbITAaTENbHbIN CTEH/

N6458A rneyvaTHbll BapuaHT pyKoBOACTBa Nofib3oBartens

npouee HakKnajku Ana nUUeBo NaHenu — cM. pasgen "Haknazgkv ana nuuesoii
naHenu Ha pasHbIX A3blkax" Ha cTpaHuue 39.

N6459-60001 8-kaHanbHbIi norMyecknit NPo6HUK ¢ KOMMIIEKTOM NpucrnocobneHunit (Bxoant
B KomnnekT noctasku moaeneit MSO n moaeneit ¢ o6Hosnennem DSOX2MSO)

Bce 5T HaMMeHOBaHUA MOMKHO HATH Ha Beb-caiiTe "www.agilent.com" uiu
"'www.parts.agilent.com".

3arpy3ka nuueH3un u mogepHu3auua ocuunnorpada

e "JluneH3nOHHBbIE OIMIUU" Ha cTpaHuie 299
e "Ilpyrue ommuu" Ha ctpanuie 300

e "MoaepHusamnusa ocrusiorpada go ypoBHa MSO" Ha ctpanuie 301

JInueH3noHHbIe onuuu

MHorue u3 IepedyrcJeHHbIX HUMKE JHUIEH3UOHHBIX OIIUNA MOJKHO JIETKO
YCTaHOBUTH 0€3 BO3BpaTa ocIusIorpada B cepBUCHBIA IeHTp. He Bce
OIII[UM MOTYT OBITH YCTAHOBJIEHBI Ha BCEX MOJe/IX. 3a IMOAPOOHOCTAMU
oOpaiaiiTech K OIOJ/JIETEHI0 TEXHUYECKUX TAHHBIX.
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Ta6nuua 10JTMueH3noHHbIE OnuuUK

Onuua Onucanue Homep mopenu nocne npuobperenua
ocuunnorpada

DVM Lndop. BonbTmeTp 3akasatb DSOXDVM.
06ecneuynBaeT M3mMepeHnUe HanpAXKEHUA ¢ TOYHOCTbIO A0 3
3HAKOB M YaCTOTbl C TOYHOCTbIO 10 5 3HAKOB C NOMOLLBIO
no60oro aHanoroBoro KaHana.

EDK YyebHblit KomnnekT 3akasatb DSOXEDK.
06ecneynBaeT TPEHUPOBOYHbIE CUTHANbI Ha BbiBoAax Demo
ocuunnorpada 1 nabopatopHoe pyKOBOACTBO AMA Y4eB6HbIX
uenein.

MASK Onuma ucnbITaHWii Ha COOTBETCTBME MackKe 3akasatb DSOX2MASK.
MosBonAer cosaaBaTtb Macky W UCMbITbIBATb CUTHANbI HA
npeAMeT COOTBETCTBMA UX MacKe.
MS0 Onuua ocumnnorpada cmellaHHbix curHanos (MSO) 3akasatb DSOX2MSO.

06ecneunsaet moaepHusaumto DSO o ypoHa MSO. C nuuenaueit MSO nocraBnAaetca KOMNNeKT
[o6asnaet 8 uncposbix kaHanos. [pu atom He Tpebyetca kabena uncposoro npobHUKa.
ycTaHaBnuBaTh AOMONHUTENbHOE 060pYyAOBaHuMe.

SGM CermeHTMpoBaHHaA NamATb. 3akasatb DSOX2SGM.
MosBonAer perncTpupoBath HeperynapHble 1 NakeTHble
CUTHanbl 3a CYET YCTpaHeHMA perncTpauumn nepuoios
OTCYTCTBMA aKTUBHOCTM CUrHana.

WAVEGEN [eHepatop curHanos 3akasatb DSOX2WAVEGEN.

Ipyrne onuuu
Ta6nuua 110numa kanubpoBKK
Onuua 3akas
A6J Kanu6poska cornacHo ctanaapty ANSI Z540
300 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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MopepHusauua ocuunnorpada po yposHa MSO

/11 aKTHUBHU3aIUU ITUQMPOBBIX KaHAJIOB OCIUJ/IJIOrpacda, KOTOPBIA He ObLI
MePBOHAYAJIbHO 3aKa3aH B KaYecTBe OCHUJIJIOrpada CMEIIaHHBIX CHUTHAJIOB
(MSO), MOKHO YCTaHOBUTH COOTBETCTBYIOIIYIO JIAIleH3UI0. Ocrusiorpad
CMeIIaHHbIX CUTHAJIOB MMeeT aHaJIOrOBble KaHAJIbl ILIIOC 8
KOPPEJUPOBAHHBIX II0 BpeMeHU ITU(MPOBBLIX KAHAJIOB.

3a mH@opMalnuell Mo MOOEPHHU3AIIMH Balllero ocIu/iorpacda myreMm
JIUIEH3UPOBAHUA O0paIaiiTeCh B MECTHOE IIPEICTABUTEIHCTBO KOMIIAHUHU
Agilent Technologies min o agpecy: "www.agilent.com/find/2000X-Series".

O6uoBnenna gna M0 u Mmukponporpamm

Bpewms ot Bpemenu kommnaHus Agilent Technologies BbllyckaeT 0OHOBJIEHHS
g II0 ¥ MHEpPOIpOrpaMMbl CBOMX IPOAYKTOB. IIjIs IIOMCKa OOHOBJICHHI
JIJIT MUKPOIIPOTPaMMbI ocIiusiorpada BBeIUTE B aIpPECHOH CTPOKE
Beb-Opaysepa agpec "www.agilent.com/find/2000X-Series-sw".

1 mpocmoTpa 3/1eMeHTOB ycTaHOBJAeHHOTO 10 m MHUEpomporpaMmbl
"HaxkmuTe KHonky [Help] (CnpaBka) > 06 ocuunnorpade.

CkauaB (pails1 OOHOBJIEHHUS MHKPOIIPOrPaMMbl, MOKHO 3aIlHCaTh €ro Ha
USB-HakomuTe b W 3arPYy3UTh B OCHUJIIOTPad C IMOMOIIBIO THCIETYEPaA
daitsioB (cMm. pasmen "[lucmerdep paisioB" Ha crpanuie 259). MosxkHO
TaKkKe BOCIIOJIb30BATbCA CTPAHUIIEH MHCTPYMEHTOB BeG-mHTepdeiica
ocrmsiorpada (cMm. pasnaen "CpeacrBa maMepeHUA" Ha cTpaHuie 288).

DOopmar gBoMUHbIX AaHHbIX (.bin)

dopMaT TBOUYHBIX JTAHHBIX COXPaHAET JaHHbIE B IBOMYHOM dpopMaTe U
co3JaeT ONHCHIBAIOIINE STH JTAaHHbIE 3ar0JIOBKH.

Biaromapa gBoMYHOMY (popMaTy XpaHeHHUsS TAaHHBIX pasMmep daiiia
OpuUMeEPHO B 5 pas MeHblne, yeM B ¢popmarte ASCII XY.

Ilpu MOAKJ/IIOYEHNH HECKOJbKNX HNCTOYHHKOB OYIyT COXpaHEHbI BCe
oToOpakaeMble MCTOYHHKH, KPOME MATEMAaTHYECKUX (PYHKIIMMI.
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thopmare BIN —

JlaHHble B

CerMeHTUpoBaHH

302

afA namMAaTtb

IIpu KCII0/Ib30BAaHHUM CETMEHTHPOBAHHON MaMATH KaXObIH CEerMeHT
paccMaTpuBaeTcsd Kak OTHE/JbHBIN curxaj. CHadajia COXPaHSIIOTCA BCe
CerMeHThI OJHOT'0 KaHaJIa, 3aTeM — BCe CEerMEeHThI CJIEAYIOIIero KaHaJjia
(HOoMep KOTOpOro BbIIIE). TO MPOAOIKAETCI A0 TeX Iop, MoKa He OyayT
COXpaHEeHbI Bce OTOOpaKkaeMble KaHAJIBI.

Korga ocumuiorpad padoTaeT B pexkuMe cO6opa gaHHBIX "OGHapy:KeHHe
OUKOB", MUHUMAJIbHOE U MaKCHMaJIbHOE 3HAYEHUSA TOYEK JaHHBIX CUTHAJIA
COXPaHAITCA B (pailyiax B OTHE/JbHBIX Oydepax curxa/oB. CHadasa
COXPAHAITCI MUHHUMAaJbHbIE 3HAYEHUSA TOYEK JAHHBIX, 3aTe€M —
MaKCHUMaJIbHbIE.

IIpu coxpaHeHHH BCEX CEIMEHTOB, JJIA KaKJOr0 M3 HHUX CO3daeTCsd
OT/e/JIbHBIN 3aroJI0BOK cUrHaJsa (cM. pasjes "d®opmaTr 3aro/10BKa JBOUIHOTO
daita" Ha crpanurne 303).

Jauubie B (paitsie BIN mpeqcTaB/ieHbI C/AEIYIOIIAM 00pa3oM:

e JlanHble kKaHa/ia 1 (Bce cerMeHThI)

e JlaHHbIe KaHaJs1a 2 (BCe CEerMeHThI)

» JlanHble KaHa/a 3 (BCe CerMeHTbI)

e JlanHble kaHasia 4 (BCce CEerMeHTbI)

e JlanHble MUMPPOBOro KaHaja (Bce CerMeHTbI)

e JlaHHBIe cUTHAJIA MaTeMaTHUYeCKOH (DYHKIUU (BCE€ CETrMEHTBI)

Ecnu coxpaHAIOTCS He Bce CErMEHTbhI, TO YHUCJI0 CUTHAJIOB PABHO UHCITY
aKTHUBHBIX KaHAJIOB (BKJIIOYAsd MaTeMaTHYeCKHUH U ITU(POBOH, ¢ He OoJjee
4YeM CeMbI0 CHUTHaJIaMU JId KamkJaoro rmudpoBoro momayss). I[lpu

COXpaHEeHHUHu BCeX CeIr'MeHTOB YHCJI0 CHI'HaJIOB COOTBETCTBYET YHCIIY
AKTHBHBIX KaHaJIOB, YMHOKEHHOMY Ha YHCJIO IIOJIyYE€HHBIX CEIrMEeHTOB.

J1Bonynbie panubie B MIATLAB

N3 ocruanorpada InfiniiVision MoxkHO UMIIOPTUPOBATh ABOUYHBbIE TaHHbIE
B nporpammy MATLAB® ot kommanuu The MathWorks. CooTBeTcTByIOIITE
dyuknun MATLAB Mo:kHO 3arpysuTh ¢ Be6G-caiiTa Agilent Technologies 1o
anpecy "www.agilent.com/find/2000X-Series-sw".

Agilent cosmaer ¢aiyibpl popMaTa .m, KOTOPbIe HY:KHO CKOIHPOBATH B
padoumnii katasior MATLAB. Anpec pa6odyero KaraJiora II0 YMOJYaHUIO —
C:\MATLAB7\work.
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Dopmar 3aronoBka ABoOMUYHOrO thaitna

3aronoBok Y ABOWYHOIO (pailjla MOKET OBITH TOJHKO OJUH 3aroJI0BOK. 3arojIOBOK
thaiina  paiisia comepKUT cieayIoNIe TaHHBIE.

Cookie

[1Byx6aiitoBble cumeonbl AG, o3HavatoLme, Yto chaiin coxpaHeH B choopmate
ZBOMYHbIX AaHHbIX Agilent.

Bepcua

[1Ba 6aiita, npeactaBnAatLwme coboii Bepcuto taina.

Paamep ¢aiina

32-6utHoe Lenoe, 03HavatoLlee yncro 6aiiToB B saHHOM chaiine.

Konuuyectso
CUrHanos

32-6uTtHoe Lienoe, 03HayaloLLLee YUCIIO CUTHAMOB, COXPAHEHHbIX B AaHHOM
taiine.

3aronoBok B (ailyie MOKHO COXPAHHUTHb HECKOJIBKO CHTHAJIOB, U Y KaKgOIO
CUIHana COXPaHEHHOI'0 CHUrHajia OygeT CBOH 3aro/ioBOK. IIpHM HCIIO/IB30BAHHU
CEerMEHTHPOBAHHOU ITaMATH KaKIbI CEIMEHT pacCMaTPUBAETCA Kak
OTHEe/JbHBIN CHUTHAJI. 3aroJIOBOK CUT'HAJIA CONEPsKUT CBEIEeHUA O TUIIe
JaHHBIX CHUTHAJIa, COXPAHEHHBIX II0CJIE 3aroJIOBKa JaHHBIX CHUTHAJIA.

Pasmep
3aronoeka

32-6uTHoe Lenoe, 03Havatollee Yucno 6ainToB B JaHHOM 3arofioBKe.

Tun curHana

32-6uTHOe Lienoe, 03HaYaloLLLEe TUM CUTHANA, COXPaHEHHOro B JaHHOM daiine:
* 0 = HeusBeCTHbI.

* 1 =HopMarbHblit.

+ 2= o06Hapy>XeHune N1KOB.

+ 3 =ycpeaHeHHbI.

* 4 =He ucnonbayerca B ocuunnorpacax InfiniiVision.

* 5 =He ucnonbayerca B ocuunnorpacax InfiniiVision.

* 6 = noruyeckuii.

Yucno 6ycdepos
CUTHanoB

32-6uTHoe Lenoe, o3HayatoLee Ynucno 6ydepoB curHanos, Heob6xoAUMbIX AnA
NPOYTEHNUA AaHHBbIX.

Touku

32-6uTHOE Lienoe, 03HavaloLLee YACNO TOYEK CUTHaNa B AaHHbIX.

Cyetuuk

32-6utHoe Lienoe, 03HayaloLLLee YUCIIO UMNYNbCOB 3a Y4YETHbIN Nepuos B
3anucu curHana, Co3AaHHoM Npu UCNonb30BaHWK Takoro pexxuma céopa
JaHHbIX, Kak "YcpeaHenue". Hanpumep, npu ycpegHEHUM YACIIO UMMYNbCOB
paBHOe YeTbIpEM 03HaYaeT, YTo B 3aNKUCK CUrHaNa Kaxxaas ero Touka
ycpeaHeHa kak MUHUMYM YeTbipe pasa. [lo ymonyaHuio ato 3HayeHue — 0.
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304

[nanasoH
oto6paxkeHua X

A 32-6utHoe nnaBalolLliee YUCIIO, 03HAYAIOLLIEE ANNUTENbHOCTb 0TO6paXkaemoro
curHana no ocu X. [ina curHanos BpemMeHHbIX MHTEPBANoB 3T0 ANUTENbHOCTb
NpoXoXAaeHuaA curHana no akpaHy. Ecnu ero sHayeHue paBHO HyntO, TO AaHHbIX
He Nony4YeHo.

Hauano
otobpaxkeHua X

64-6uTHOe ABOVHOE YKCNO, ABNAIOLLIEECA 3HAaYeHUeM ocK X ¢ NeBoro kpan
akpaHa. [Ina curHanos BpeMeHHbIX MHTEpPBanoB 3T0 Bpema Havana
oTob6parkeHuA. 3To 3HauYeHMe paccmaTpuBaetca kak 64-6uTHoe Yyncno ABOWHO
TOYHOCTM C NnaBatollei 3anatoii. Ecnu ero 3HaueHue paBHO HyMIO, TO A@aHHbIX
He MNonyyeHo.

Mpupawenune X 64-6UTHOE ABOIHOE YKCI0, 03HAYalOLLIEE BpEMEHHOW UHTEepBan Mexay
TOYKaMM JaHHbIX Ha ocu X. [InA cUrHanoB BpPEMEHHbIX UHTEpBarnoB 3T0
ANUTENbLHOCTb MHTEPBaNa MeXay Toukamu. Ecniv ero 3HauyeHWe paBHO HynHO, TO
[iaHHbIX He MoJTy4YeHo.

Hauano X 64-6uTHOE ABOMHOE YKCIIO, ABNAIOLLEECA 3HAYEHMEM MEPBO TOYKM B 3aMUCH
JaHHbIX No ocyu X. [InA cMrHanoB BpeMeHHbIX MHTEpBanoB 310 Bpemsa
oTo6pakeHua nepeoii TOYKK. ITO 3HaYEHMe paccmaTtpuBaetca Kak 64-6uTHoe
Yyucno ABOMHON TOMHOCTM C NnaBatoLleid 3anaToi. Ecnu ero sHayeHue pasHo
HYII0, TO A@HHbIX HE NONyYeHo.

EanHnubl X 32-6uTHoe Lenoe, onpeenatolLee eAUHULIbI U3MEPEHUA 3HaYEHU
MONYYeHHbIX AaHHbIX N0 ocK X.

* 0 =HewusBecTHO.
* 1 =BonNbTbl

* 2 =CeKyHJbl.

* 3 =nocToAHHbIe.
* 4 =amnepbl.

+ b=pb.

+ 6=Tu.

Eaununub Y 32-6utHoe Lienoe, onpeaenaiolLee eauHULIbl U3MEPEHNA 3HaYeHWi
MoMyYeHHbIX AaHHbIX Mo ocK Y. BoaModXHble 3HaYeHWA COOTBETCTBYIOT
yKa3aHHbIM Bbllle AndA ocu X.

[ara 16-6aiToBbI Habop cuMBonoB; B ocuunnorpadax InfiniiVision He
3anonHAeTcA.

Bpemsa 16-6aiToBblii Habop cumBeonos; B ocuunnorpadax InfiniiVision He
3anonHAeTcA.

Makert 24-6aiiToBbI HaBOP CUMBOMNOB, NPeACTaBNALLWIA co60i HOMep MoAenu u

cepuitHbIii Homep ocuunnorpada 8 dhopmare: NeMOJE:CEPUIAHBIANe.

Mertka curHana

16-6aiiToBbIii HA6Op CUMBOIIOB, COAEPXKALLMIA NPUCBOEHHYIO KaHany MeTky.
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BpemeHHble
MeTKU

64-6uTHOE /IBOIHOE YNCNO, UCMOMNb3yeMOe TOMbKO NPU COXPaHEHUN
HeCKONbKUX CermeHToB (Tpebyetca Moaynb CerMeHTMpPOBaHHO namatu). 1o
BpemA (B cekyHAaax) c MOMEHTa nepBoro 3anycka.

Ykasatenb
cermMeHTa

32-6utHoe uenoe 6e3 3Haka. [peacTasnaeT co60i1 HOMEp CerMeHTa.
Vicnonbayetca ToNbKo Npu COXpaHEHWUN HECKOMbKUX CETMEHTOB.

3aronoBok CHrHAJI MOMKET COAEPKATH HECKOJIBKO HAOOPOB MAaHHBIX. ¥ KasKmg0oro Hadopa
NaHHbIX CUTHaNa  [JaHHBIX CHT'Ha/Ia Oy[eT CBOM 3aro/ioBOK. B 3arosioBke Habopa JaHHBIX
coiepsKaTcsa CBeJeHus O Ha0ope HAHHBIX CHUIHAJIA. JTOT 3ar'0JI0BOK
COXpaHsAEeTCS HeIOCPEeICTBEHHO Iepex Ha00pOM HAaHHBIX.

Pasmep
3arofioBka
JlaHHbIX CUrHana

32-6utHoE Lienoe, 03HavatoLlee pa3mep 3aronoBka AaHHbIX CUTHanNa.

Tun 6ychepa

16-6UTHOE KOPOTKOE YMCno, 0603HaYalOLLEE TUMN AaHHbIX CUTHaNa,
COXPaHEeHHbIX B JaHHOM (haiine:

* 0 =Heu3BeCTHblE AaHHbIE.

* 1 =HopmanbHble 32-6UTHblE NNaBaloLLue AaHHbIE.

* 2 = MaKcuManbHoe KONUYECTBO NNaBaloLLUX AaHHbIX.

* 3= MWHMMAanbHOE KONTMYECTBO NNaBaloLLMX JaHHbIX.

* 4 =He ucnonbayetca B ocuunnorpacax InfiniiVision.

+ 5= He ucnonb3yerca B ocuunnorpadax InfiniiVision.

* 6 =uudposble 8-6uTHbIE 3HAKOBbIE AaHHbIE (ANA LMDPOBLIX KAHANOB).

baiiTbl Ha TOuKy

16-6MTHOE KOPOTKOE YMCNO, 03HaYaloLLee YUCNo 6AWTOB Ha TOUKY AAHHBbIX.

Pasmep 6ydepa

32-6utHoe Lenoe, o3Havalollee pasmep bydepa, HeobxoaUMbIA AnA
YAepP>XXaHUA TOYeK AaHHbIX.

Mpumep nporpaMmmbl ANA YTeHUA ABOMYHBIX AAHHbIX

IIporpamMmy /i YTEeHHS ABOUYHBIX JAHHBIX MOKHO HAWTH, HaOpaB B
BeO-Opaysepe aapec "www.agilent.com/find/2000X-Series-sw" 1 BbIOpaB
aJieMeHT "lIpuMep mporpaMmbl O/ UYTE€HHUA ABOUYHBIX NaHHBIX".
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21 CnpaBouHble Matepuanbi

Mpumepbl aBOMYHDBIX thaitnoB

C6op paHHbix Ha mpuBegeHHOM HHKe DPHCyHKe IOKa3aH JBOUYHBIA (paljl OTHOTO ITUKJIA
HECKONbKMX cOopa C MAaHHBIMU HECKOJIBKUX KaHAJIOB.
aHanoroBbIX

KaHanoB 3a 0AWH
File Header

uuKn 12 bytes Number of Waveforms = N

Waveform Header 1 | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 1
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 1
buffer size

Waveform Header 2 | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 2
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 2
buffer size

Waveform Header N | - Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header N
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data N
buffer size
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C6op paHHbIX
BCex Moayne
NornyeckKux
KaHanos 3a 0uH
uMKn

C6op paHHbIX
0AHOr0
aHanoroBoro
KaHana B
CerMeHTMpPOBaHH
Y0 naMATb

CnpaBouHble MaTepuanbl

21

Ha npuBeieHHOM HHKe PHUCYHKe ITOKa3aH JBOWYHBIA Palijl OJHOrO ITUKJIA

c6opa ¢ JaHHBIMHU BCeX MOJyJ/Iell COXPaHEHHBIX JIOTMYECKHX KaHaJIOB.

File Header

12 bytes Number of Waveforms = 2

Waveform Header 1 Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 1
12 bytes

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Pod 1 Timing Data
buffer size

Waveform Header 2 | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 2
12 bytes

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Pod 2 Timing Data
buffer size

Ha npuBeeHHOM HUMe PHUCYHKe MOKa3aH MBOMYHBIA (DA JAHHBIX OTHOTO

aHaJIOI'OBOI'O0 KaHaJia, 3allMCaHHbIX B CEeIrMEHTHPYEMYIO ITaMiTh.
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21 CnpaBouHble Matepuanbi

File Header

Number of Waveforms = N = Number of Segments
12 bytes

Number of Waveform Buffers = 1
Index =1
Time Tag = 0.0

Waveform Header 1
140 bytes

Waveform Data
Header 1
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 1
buffer size

Number of Waveform Buffers = 1
Index =2
Time Tag = time between segment 1 and 2

Waveform Header 2
140 bytes

Waveform Data
Header 2
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 2
buffer size

Number of Waveform Buffers = 1
Index =N
Time Tag = time between segment 1 and N

Waveform Header N
140 bytes

Waveform Data
Header N
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data N
buffer size

®ainbl CSV u ASCIH XY

e "Crpykrypa gaiiop CSV u ASCII XY" Ha crpanune 309

¢ "MuHHMAJIbHOE W MaKCUMaJlbHOe 3HadeHUA B paiiax CSV" Ha
ctpanuiie 309
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CnpaBoyHbie matepuanbl 21

Crpykrypa cpaitnos CSV n ASCII XY

ITapameTrp [nuHa mo3BOJIIET BHIOPATh YUC/IO TOUYEK B cerMeHTe (paisia CSV
wian ASCII XY. Bce cermeHTBHI XpaHaTcsa B (paiiie CSV wIn B KamkaoM
daiiiie manubpix ASCII XY.

Hampumep, ecom giia mapamerpa "JjmmHa" 3agano sHadenue 1000 Todyek, To
cerMeHT OymeT comep:xkaTh 1000 Touek (CTPOK B 3JEKTPOHHOHN TAOJHIE).
IIpu coxXpaHeHUH BCEX CEIMEHTOB HCIIOJIb3YeTCs TPH CTPOKH 3aroJI0OBKOB,
MO9TOMY HEPBBIA CETMEHT IOMeINaeTcad B CTPOKy 4. JlaHHbIe BTOPOTO
cerMeHTa HaunHaTca co cTpoku 1004. B cTos1011e BpeMeHH oToOpaxkaeTcs
BpeMs C MOMEHTA 3aIlyCKa IO IIEPBOMY CerMeHTy. BhIOpaHHOE YHC/IO TOUYEK
B CerMeHTe OoTOoOpaskaeTcsi B BepXHEH CTPOKe.

®opmar BIN 6ojiee moaxomuT Jad mepegadn TaHHBIX, yueM CSV wmin
ASCII XY. 9ToT popMaT HCIIOJAb3yeTCA I HamboJiee ObICTPOH mepemadn
JTaHHBIX.

MuHumanbHoe 1 MakcuManbHoe 3HauyeHua B hannax CSV

IIpy BHINOJHEHWH HU3MEPEHHsA MUHHMYyMa WJIH MAaKCHMyMa OTOOpaKkaeMble
Ha 9KpaHe M3MepeHUs MUHHUMAJIbHOEe M MaKCHMaJIbHOe 3HAUEHHA MOILYT He
oTob6pasutbca B daiisie CSV.

O6bacHenne IIpu yacroTe mUCKpeTH3anuu ocuu/iorpada, pasaoir 4 GSa/s, orGop
npo0 IMpousBOOHMTCA Kaskable 250 mnmrocekyHn. Eciau mjs kKosdduimeHTa
pasBepTKH 3aaaHo 3HadeHue 10 MEKc/mes1, To GymeT oTrobGpaskarbesa 100
MKC JTaHHBIX (TaKk KakK I10 M'OPHU30HTAJH dKpaH pasgeseH Ha JeciITb
cermenToB). O0miee 4Yuca0 P06, OTOUPAEMBIX OCIH/IIOrPadpOM, MOKHO
BBIYHCJIUTL IO (popMyJie, IPUBEIEHHOI maJiee.

100 Mmrc x 4 GSa/s = 400 000 1po6.

Ocnusiorpady Tpedyercs oroopasuth stu 400 000 mpo6 B
640-mmukcesibHBIX r'padax. Ocruiorpad BBIIOJHUAT ITPOPEKUBAHUE STHX
400 000 mpo6 ajist 640-IHKCETBHBIX Ipad, U IPH TaKOM IIPOPEKUBAHUH
OTCJIEKUBAIOTCI MUHUMAJIbHbIE U MaKCUMaJIbHbIe 3HAUYEHHUS BCEX TOYEK,
OpeacTaBJIeHHbIX B JIIOOOI OTHEJbHO B3ATOM I'pade. B sTol rpacde skpaHa
U OyayT oTOOpaxaThCcsd TaKHMe MUHHUMAaJIbHbIE U MaKCHMaJbHble 3HAUYEHUS.

IIomoOHBIM 3Ke 00pasoM COKpalaeTcs 00beM IOJIyYeHHbIX JaHHBIX /11
CO3[IAHUS 3AINCH, MPUTOTHON [J/id Pa3/JIUYHBIX BHIOB aHAJIMW3a, HAIIPHUMeED,
IJIA U3MepeHuHd min gaHHbIX CSV. dakTudecKH, Takasd aHAJIUTHYECKAd
3anuch (MJIH 30MUCH UBMEPEHUS) 3HAUUTEIbHO AJInHHee 640 Touyek H
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21 CnpaBouHble Matepuanbi

MOKeT cojiepskaTh A0 65536 Touek. KoJib CKOpPO YHCI/IO HMOJYYEeHHBIX TOUEK
npessbiaeT 65536, HEOOXOAUM TOT WJIM WHOM BHUJ IPOPEKUBAHUI.
CpeacTBo IIpopeKUBaHUA JJsd cosgaHus samucu CSV HacTpoeHO Ha
BBIIIOJTHEHHNE HAWJIyYIllell OIEeHKH BceX MPOo0, IMPEeACTAB/IAIININX KaKIYI0
TOYKy B 3amucu. To ecthb, B ¢aiisie CSV MoryT He 0TOOPa3SHTHCA
MUHUMAaJbHOE W MaKCHMaJIbHOE 3HAYEHUI.

OdmumnanbHoe ysepomnenue

310

RealVNC

HDF5

IIporpamMHoe oGecnieuenne RealVNC mpegocTaBiigeTcs HA OCHOBAHHU
CranpgaprHoil ob6uiectserHnon jaunensun GNU. (C) RealVNC Ltd, 2002-2005.
Bce mpaBa 3alnmuiieHbl.

JlaHHOEe IIporpaMMHOe olOeclieueHre MpeaocTaBsdeTcsa OecmiaTHo. Ero
MOJKHO IIepefaBaTh APYTUM JIHIAM H/WJIA U3MEHSITh B COOTBETCTBUHU C
yeaoBuaMu CTaHOapTHOH oOIecTBeHHOH JuneHsun GNU,
ony6ukoBaHHbIMEH PoHI0M OecmiatHoro 110. OcHoOBaHHEM SBJISETCS
BepcHsa 2, WM J06aa 6ojiee MO3aHAS (Ha YCMOTPEHHE MOJIb30BaTEJs)
Bepcusa JIuneHsuw.

OxunaeTcsd, yTo pacnpoctpansgemoe 10 oraskeTcsa moJie3HbIM, HO IIPH 3TOM
He maerca HUKAKOU T'APAHTHUU, B TOM 4ucIe MMOApasyMeBaeMoil
rapaataar KOMMEPYECKOY IPUT'OJJHOCTHU wmau ITPUTOJHOCTH IJId
KOHKPETHOI'O HUCIIOJIb3OBAHHUS. IlogpoOHee cM. IMOJIOKEHUA
CrangaptHo# oOmecTBeHHOH qauileHsun GNU. TekcT JIMIEH3UH HAXOIUTCSA
Ha KOMITaKT-IUCKe ¢ JOKyMeHTaIruel mo ocimiorpadgam Agilent
InfiniiVision.

Hcxomubiii kox nporpaMMbl RealVNC MOKHO HOJYYUTh B KOMITAHHUH
RealVNC, win oGparuiinnch B KoMmmaHuio Agilent. Kommanua Agilent
B3MMaeT KOMHUCCHOHHBIE B pasMepe (PaKTUIECKHUX 3aTpaT Ha
npefocTaBJeHe IIEPBONCTOYHHUKA.

11 pariyioB OMOPHBIX CHUTHAJIOB HCIOJB3yeTcd dpopmaT HDF5.

®opmar HDF5 paspa6oran rpymnmoir "The HDF Group" u HammoHa/IbHBIM
IEHTPOM IPHUKJIATHBIX NPOrpaMM [JId CYIIepKOMITbIOTEPOB ITPH
yHuBepcureTe mrara WuinHolic B YpOaHe u Illamieiine.
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MpeameTHbIN YKa3aTenb

A

AC RMS - usmepenue "MonHblii
akpaH", 198

AC RMS - usmepenue N-umknos, 198

Analyze, 33

Auto Setup, FFT, 80

AutolP, 257, 259

B
Browser Web Control, 279, 280, 281, 282

C
Center, FFT, 78

D

D*, 36,102

DC RMS - namepetue "N-umuknbl", 198

DC RMS - namepetue "MonHbii
akpaH", 198

DHCP, 257, 259

DVM (umdbpoBoii BonbTMeTp, 223

F

fly), 73
G

qlt), 73
|

IP-appec, 258, 277
IP-appec DNS, 258
IP-anpec wnto3a, 258

M

MegaZoom IV, 4
MSO, 4
Multicast DNS, 257

Q
Quick Action, 33

S

SGM, 172
Span, FFT, 78

U

ush, 261

USB, nsneyenue yctpoiictea, 39

USB, Hymepauua 3anomMuHaroLLnx
ycTpoiicts, 261

USB, yctpoiicteo CD, 261

usb2, 261

USB-Hakonutens, 39

USB-npuHtep, 249

Utility, 33

W

Wave Gen, 33
Window, FFT, 79

z

Z-rawenue, 55

A

AsT0? nHankatop 3anycka, 149
AsTtomacturab, otmeHa, 29

aBToMmacLLTab, udpoBble kaHanbl, 97

aBTOMacLITabupoBaH1e 0To6pakaemblx
kaHanos, 264

aBTOMaTuyeckan Hactpoiika, 97

aBToMatuyeckue uamepenua, 187, 189

aBTOMaTuyeckoe npupaileque, 244

aBTOHOMHOE NoAKNtoyeHne, 258

anpec GPIB, 256

Ananua cermentos, 172, 174

AHarnorosble UNbTPbI, HacTpoiika, 78

aHarnoroBbIil KaHan, 3aTyxaHue
npobxuka, 69

aHanoroBbIil KaHan, HacTpoiika, 63

b

besonacHana ounctka, 247

beckoHeuHoe nocnecseyenne, 115

6ubnuoteka, metkn, 121

bubnuoteunble nporpammbl Agilent 10
Libraries, 283

bbicTpan ocTaHoBKa u3obpaxenun, 274

bbicTpan oTnaaka aBTomaciutaba, 264

beictpan nevats, 273

bbicTpoe BoccTaHoBneHue, 274

bbicTpoe nsmepeHue Beex faHHbX, 273

boicTpoe coxpaHeHve, 273

bbicTpbilt cOpoc akpaHa, 274

Beb6-uHTepdheiic, 277

Be6-uHTepdeiic, nocryn, 278

Be6-cTpanuua "Cpeacrsa
namepenna", 288

BEpHbep, kaHan, 67

BepcuM MUKponporpamm, 288

Bepcma 110, 271

BEpPTMKasNbHOE paclumperue, 65

Bupeosbixon VGA, 42

BKNOYeHe, 25

BKIHOUEHWe KaHana, 38

BHELLIHee 3anoMuHatoLLiee ycTpoiicteo, 39
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MpeamMetHblit yka3atenb

BHELLHWIA 3anycK, eanHnubl npobHuka, 154

BHELLIHWIA 3anyck, 3aTyxaHue
npobruka, 154

BHELLHWIA Tpurrep, 153

BHELLIHWIA TpUrrep, BXOAHO
umnegaHe, 154

BO3BpAT YCTPOWCTBA ANA NPOBEEHNA
obcnyxuBanua, 272

BonbT adhchekTnBHOro 3HaueHmA
Hanpmxenua (V RMS), eanHuup
na3meperus Lwkanbl FFT no
BepTukanu, 79

BOCCTaHOBMeHMe, 274

BOCCTaHOBMEHWe haiinos macku, 245

BOCCTaHOBNEHMe (hainos HacTpoiiky, 245

BOCCTaHOBNEHWe haiinos Yepes
Beb6-uHTepdheiic, 286

BOCCTaHOBMeHue, beicTpoe
BOCCTaHOBMeHue, 274

BpemMeHHaA pasepTka, 51

Bpems 3aaepxku (noarotosku), 174

Bpems HapacTaua ocumnnorpaca, 162

BpemA HapacTaHuAa, ocuunnorpad, 162

BpemA HapacTaHuA, curHan, 163

BpemA noarotosku, 174

Bpemsd, noarotoska, 174

BCTPOEHHaA crpaska, 45

BX0/1bl UMPPOBbLIX KaHanos, 39

BY-3arpaxpenue, 152

BbI6Op 3HaueHui, 33

BbI6Op LMpoBbIX kaHanos, 101

BbIOOP, 3HaueHuA, 33

BbibpaHo, 260

BbIKMOYaTenb nutanuA, 26, 32

BbIXO/] reHepaTopa UMMymbCHbIX
curHanos, 229

BbIXO/] FeHepaTopa CUrHanoB nocTOAHHOMO
T0Ka, 229

BbIXOZl FeHepaTopa CUrHamoB ¢
nunoo6pasHoii hopmoii BomHbl, 229

BbIXO/] reHepaTopa CUrHamnos ¢
NPAMOYTONbHOM opMoii BOHbI, 229

BbIXO/] FeHepaTopa CUrHamnos ¢
CUHYCOMAanbHOM hopmoii
BOMHbI, 229

BbIXO/] reHepaTopa curHanos wyma, 229

BbIXO/, 3anyck, 265

BbIXOAHO/ curHan 3anycka, 265

BbIXOJHOI CUrHan 3anycka, TecT no
vacke, 214, 266

r

rapaHTua, 272

rapaHTUiiHbIe TeXHNYecKue
xapakTrepuctuky, 293

rayccoBa aMnnTyaHO-4acToTHaA
xapakTtepuctuka, 161

rawexve, 55

reHepartop curHanos, 227

reHepaTop CUrHanoB, Tvn curHana, 227

reHepaTopa CUrHanoBnorudeckme
npe, 231

il

[aHHble 0OJHOKPATHOTO 3arnycka, 35

NBOWYHble AaHHble (.bin), 301

NBOWYHble faHHble MATLAB, 302

nBOUYHble faHHble B MATLAB, 302

JIBOWYHblE JaHHble, NpUMep NporpaMmbi
ana yrenma, 305

netanu, 3ameHa, 111

Jleun6en, eanHunLbl uamepeHus wkanbl FFT
no septvkanu, 79

Anckpetusamna, obuime ceeaerua, 159

aucnetyep daiinos, 259

[vcnnei, netanu curHana, 113

avcnneid, uHtepnperauua, 43

AUCNNeN, MeTKU NporpaMMHbIX KHoMok, 45

avcnnei, obnactb, 44

aucnnen, cTpoka coctoAHua, 44

JlucTaHumoHHaA nepeaHAs naHens, 282

[luctaHumoHHaA nepeaHAs naHenb Real
Scope, 280

JlucTaHUMoHHaA nepeaHAA naHenb
Simple, 281

[lucTaHumoHHaA nepeaHAn navens, Real
Scope, 280

[IcTaHUMOHHaA NepeaHAnA naHenb,
Simple, 281

JucTaHUMoHHOE NporpaMM1poBaHme,
Web-untepdeiic, 282

JIctaHuMoHHOE NporpamMmMnUpoBaHme,
6nbnuotekn Agilent 10 Libraries, 283

andbdepeHumransHbie NpobHukn, 297

NinuTtenbHocTb - uamepenue, 202

[inutenbHocTb + namepenue, 202

[lobaBnexne nuUeH3uK Ha LMpoBble
kaHanbl, 301

[yCTaHOBKM, reHepartop curHanosno, 231

E

eIMHMLIbI U3MEPEHWA Mo BEPTUKanHM,
FFT, 79
Ennnnubl namepenma wkansl FFT no
BepTukanu, 79
8INHULIbI U3MEPEHNA,
maTtematnyeckuii, 74
eAMHNLIbI U3MepeHuns, NpobHuK, 68
eaUHLbI M3MepeHuii kypcopa phase
X, 181
eAMHNLIbI M3MepeHuii kypcopa ratio X, 181
ea1HMLbI U3MepeHnid kypcopa ratio Y, 181
eanHuLbl NpobHuka, 68
elMHMLIbI, MaTeMaTuyeckue pyHkuun, 74
8MHMLIbI, NTPOBHIK BHELLHEro
3anycka, 154

3

3aBO/ICKME HACTPOIKM N0 ymonyanuo, 247

3arpakfieHne 0T BbICOKOYACTOTHOTO
wyma, 152

3arpax/ieHne 0T HU3KOYacTOTHOTO
wyma, 151

3arpyantb ua, 243

3arpyska HoBOI MUKponporpamMmbl, 278

3arpyska cpaiina, 259

3anepxkka, 152

3afepkka passepTky, 56

3anuch nsmeperua, 241

3anyck no BuaeocurHanam, 136

3anyck no AnuTenbHocTy umnynsca, 133

3anyck no UMnynbcHoii nomexe, 133

3anyck no nobomy poHty, 129

3anyck o oTkNoHeHno, 128

3anyck no cponty, 128

3anyck no YepeaoBanuio hpoxTos, 129

3anyck no wabnony, 130

3anyck no LecTHaaLaTepuyHoMy
3HAYEHWMHO LWKHBI, 132

3anyck cbopa faHHbIX, 35

3anyck, 3agepxka, 152

3anyck, ucTounmnk, 128
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3anyck, oblme ceenenna, 126

3anyck, onpeaenexue, 126

3anyck, NpuHyauTenbHblid, 127

3anyck, pexum/ceasb, 147

3anycku, curdan TRIG OUT, 266

3anywy. uHavkatop sanycka, 149

3anyui.? niankarop 3anycka, 149

3apaHee onpezenexHble metkn, 120

3acTaeka, akpaH, 263

3aTyxaHue npobHuka, 69

3aTyxaHue nNpo6HuKa, BHELLIHMi
sanyck, 154

3aTyxaHue, npobHuk, 69

3aTyxaHue, NPOBHMK, BHELLIHWIA
sanyck, 154

3axsat, 95, 96

3axsat nomex, 166

3axBat cepuil umnynscos, 172

3HayeHne NoCTOAHHOI cocTaBnALLEHA Npu
Bbluncnenuu FFT, 84

3HaueHus, Bbibop, 33

n

n3mepeHue "cT oTknoHeHe", 198
V1amepeHue (-) anutensHoct, 202
Viamepenue (+) anutensHocTn, 202
V1ameperue amnnutyabl, 193
Vamepenue B pexxume "3anepxka”, 203
1amepeHue B pexxume "Paboumii
umkn", 202
13mepeHne BepxHero yposHa, 194
V13mepeHue BpemeHu HapacTanua, 203
V1amepeHue Bpemenn cnaga, 203
1amepenue 3aaepxku, 190
V1smepeHune makcumyma, 193
V1amepenune MuHumyma, 193
1amepeHue ocHoBaHuA, 195
/lamepeHue oTKNoHeHWsA oT
ycTaHoBNeHHoro aHavenna, 190, 195
/lamepeHue oTpuLaTenbHoro
Bbibpoca, 191, 196
V1amepeHnue nepuopa, 200
13mepeHue nonHoit amnnutyapl, 193
V13smepeHue dasel, 191, 204
V1amepeHue yactotel, 201
n3mepeHwe, bbicTpoe nsmepexme Beex
HaHHbIX, 273
smepenua, 77

n3mepenuna, 189

Vamepenua FFT, 83

n3mepeHna Bpemenn, 200

V1amepenua anutenbHocTn cepin, 202

n3mepeHna Hanpsxexua, 192

13mepeHua ¢ obLumm cHumkom, 191

13MepeHs, aBTomatuyeckuii, 187

namepenus, spema, 200

n3mepeHua, 3anepxxka, 190

“3MepeHus, Hanpaxenue, 192

13MEepEeHWA, OTKNOHEHME OT
ycTaHoBneHHoro aHayenua, 190

13MepeHna, oTpuLiaTenbHbIi Bbibpoc, 191

n3mepenus, casa, 191

1306pakeHne cUrHana, KOHTponbHanA
TOuKa, 262

yMnegaHe, uudbposble npobHuky, 105

VIMnynbcbl cuHXpoHu3aumm, FeHepatop
curHanos, 230

umA chaiina, Hosoe, 243

umA xocta, 277

MMA XOCT-cucTembl, 258

WHBEpPTMPOBaHWe curHana, 67

VHBEPTMPOBATh L{BETa KOOPAMHATHOM
cetkn, 236

WHAMKaTOP aKTMBHOCTK, 99

WHANKATOP BPEMEHM 3aaep3kku, 59

WHAvKaTop 3anycka, Asto?, 149

MHAMKaTop 3anycka, 3anyul., 149

WHAVKaTop 3anycka, 3anyw.?, 149

WHAMKATOP TOYKM oTcYeTa, 59

nutepcheiic GPIB, ynaneHHoe
ynpaenenve, 255

nutepdpeic LAN, yaaneHHoe
ynpasnexue, 255

nHTepdeiic nonb3oBatesna 1 KpaTkas
CcrpaBKa Ha aHrnuiickom Asblke, 46

WHTepdheiic Nonb3oBaTenda u kpaTkas
cnpaBka Ha UCnaHckoM Asbike, 46

MHTEpdeic nonb3oBaTena 1 KpaTkana
crpaBKa Ha UTanbAHCKOM A3blke, 46

nHTepdeiic nonb3oBatesna 1 KpaTkas
crpaBKa Ha Kopeiickom Asbike, 46

MHTepdheiic Nonb3oBaTenda u KpaTkas
cnpaBka Ha HeMeLKOM A3blke, 46

MHTEpdeic nonb3oBaTena 1 KpaTkan
crnpaBKa Ha nopTyranbckom fAsbike, 46

MHTepdeiic nonb3oBatena 1 Kparkas
crpaBKa Ha pycckom Asbike, 46

lpeameTtHblil yka3atenb

MHTEpdeic Nonb3oBaTena 1 KpaTkan
crpaBKa Ha TpaaULIMOHHOM KUTaiiCKOM
Asbike, 46

MHTEpdeic Nonb3oBaTena 1 KpaTkan
crpaBKa Ha yrpoLLIEHHOM KuUTalCKoM
Asbike, 46

MHTEpdheic Nonb3oBaTena 1 KpaTkan
cnpaBka Ha dhpaHLy3ckoMm A3blke, 46

nHTepdeiic nonb3oBatena 1 KkpaTkas
crpaBKa Ha AMOHCKOM A3bike, 46

JCKaXKeHWe, aHanoroBblii kaxan, 69

WCTOYHWK NuTanna, 42

K

Kannbposka, 267

KaHan, aHanorosblii, 63

KaHar, BepHbep, 67

KaHan, eanHuLbl npobHuka, 68

KaHan, uHBepTMpoBaHue, 67

KaHan, uckaxenue, 69

KaHar, KHOMku
BKNKOYEHWA/BbIKNtOYeHNA, 38

KaHar, orpaHuyeHue nonoch
nponyckaHua, 66

KaHan, nonoxexue, 65

kaHan, cBA3b, 66

KaHan, 4yBCTBUTENbHOCTb M0
BepTukanu, 65

KaTeropuA uamepexua, onpeaenenus, 294

Kateropua nepeHanpaxexua, 295

knaswnarypa, USB, 122, 244, 252, 263,
275

Knasuiwm Tools, 33

KnaccudmkaTop, ANUTENbHOCTb
umnynsca, 134

Knonka "Math", 36

Knonka "Ref", 36

KHonka "AsTomaciurab”, 35

kHorka "bbicTpoe peiicteue”, 273

KHonka "TeHep.curianos”, 39

kHorka "[opu3ont.”, 34, 47,53, 168

kHorka "3axsar", 37

kHonka "Vamepenuna”, 37,187

kHonka "Kypcopbl”, 37

kHorka "Metka", 38

kHonka "Hasapn/BBepx”, 32

kHonka "Hactp.no ymonyanuio”, 35

kHorka "OnopH.), 87
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kHorka "0tobpaxenne”, 37

kHorka "leyvats”, 37

kHorka "Mounck”, 34

kHorka "Pesxum/cBasb”, 3anyck, 147

kHonka "CoxpaHenue/Bbizos”, 37

kHonka "Cnpaska”, 37

kHorka "ApkocTb”, 32

KHonka [Single] (OaHokpaTHbil
3anyck), 158

kHorka Horiz, 56

KHOMKa 3aLumThl kanubposku, 41,43

KHOMKa Mmaclutaba, 34

KHomMKa MacLutaba no ropusoHtany, 34

KHOMKa HaBuraumu no ropusoHTany, 34

KHOMKa roucka no ropusoHtany, 34

KHOMKW (KnaBwiuu), nuuesas naHenb, 31

KHOMKW HaBuraumm, 34

KHonku curianos, 37

KHonku ynpasnexua pabotoi, 35

Knonku chaiinos, 37

KHOMKW, nuueBan navens, 31

KoMMeHcauua naccuBHbIX NpobHukos, 30,
38

KoMneHcauua npobHuka, 38

KoHTakT "flemo 1", 38

KoHTakT "flemo 2", 38

KoHTakT 3a3emnenua, 38

KOHTPOMbHAA TOYKa, M3006pakeHne
curHana, 262

KOHGburypauma no ymonyauuto, 27

KoopanHatHas cetka, 116

Kopotkwe umnynbebl, 200

Kpatkan cnpaska, 45

KypcopHble uamepenna, 177, 180

Kypcopbl, manual, 179

Kypcopbl, ABONYHble, 179

KYpcopbl, eanHnLbl uamepeHnid, 180

KYpCopbl, cnexxexue curdana, 179

KYpCOpbl, LecTHaauaTepuyHble, 179

n

NMLEBanA naHenb, Haknaaka Ha
onpefeneHHom aAsbike, 39

NMuuensumn, 301

nuuensna DVM, 300

nornyeckuii nopor, 101

ToHble HM3KOYACTOTHbIE CUrHanbl, 84

NOKanu3upoBaHHan Haknazka anA NnLesoi
naHenu, 39

M

MaKcuManbHaA yacToTa
anckpetusaumm, 164
MaKcyManbHaa Yactota curdana, 159
macka nogcet, 258
macka, curHan TRIG OUT, 266
macLuTabupoBaHue v npokpytka, 49
MaremaTtiyeckan yHKUMA BbluuTaHua, 75
maTematiiyeckan PYHKUWA cnoxerua, 75
maTemaTtiyeckan qyHKLMA
YMHOXXeHuA, 76
maTtematiyeckue onepatopbl, 75
marematdeckue npeobpasoBanud, 77
Matematuyeckue dyHkumm, 77
marematiyeckue doyHkumm, 12, 76
maTemaTnyeckne thyHKLMM,
BblunTaHe, 75
maTtematnieckue yHKUMW, eanHuubl, 74
marematyeckue thyHKLnmM, maclutab, 74
MaremaTyeckue yHKLUWK, Crnoxexue, 75
maTematnyeckue QyHKUMK, cMelleHne, 74
MaTemaTyeckue thyHKLMY,
YMHOXXeHue, 76
maTemMaTtinyeckuii, bbicTpoe
npeobpasosanne Oypbe ¢
pe3ynbTaTomM apumeTuyecKoit
onepauun, 73
MaTemaTYecKuid, eanHNLbI
n3mepeHna, 74
MaTemMaT4ecKuid, Ucnonb3oBaHue
OCLMNNOrpamMm MaTemaTiyeckmux
yHKUMiA, 72
MeHt0 Lndposoro kaHana, 100
mepbl 6esonacHoctn, 27
Mepbl NPeAoCTOpPOXKHOCTY NpH
TpaHcnopTMposke, 272
MEcTa CoXpaHeHus, HaBurauua, 243
Mecro, 243, 260
metku, 119
meTku kaHanos, 119
METKM NPorpaMMHbIX KHOMOK, 45
MeTKM, aBTOMaTMYecKoe
npupatlenve, 122
MEeTKM, HacTpoikv 61ubnnoTexkn no
ymonyanuio, 124

MonepHusauua o yposHa MSO, 301

MopepHusauua ocumnnorpacba, 301

moaynb GPIB, 24,42

moayns LAN/VGA, 24,42

MMAUTYHO-YaCcTOTHaA
xapakTepucTukaa, 160

H

HaBuWraLWA No BpeMeHHoli passeptke, 59

Haxarb ana nepexona, 243, 260

Haknajka, nokanuauposaHan, 39

HaKnafgKy AnA NUUEBOVA NaHenm Ha
ncnaHckom Ablke, 41

HaKNafgKy AnA NWUEBOIA NaHenm Ha
nTanbAHCKOM A3bike, 41

HaKnagKy AnA NUUEBOIA NaHenm Ha
Kopeiickom asbike, 41

HaKnafKy AnA NUUEBOIi NaHenm Ha
HemeLKoM Asbike, 41

HaKNagky AnA NWUEBOIA NaHenm Ha
nopTyranbckom Asbike, 41

HaKnajKy ANA NULEBOW NaHeny Ha pycckom
Asblke, 41

HaKnafgKy AnA NUUEBOIA NaHenm Ha
TPaAMLIMOHHOM KUTaiickom A3bike, 41

HaKNajgky AnA NWLEBOIA NaHenm Ha
YNPOLLIEHHOM KUTaiickom A3bike, 41

HaKnagKy AnA NUUEeBOIA NaHenm Ha
tbpaHuy3ckom A3bike, 41

HaKnagKy AnA NUUEeBOiA NaHenu Ha
ANOHCKOM A3blke, 41

HaKnoH Ana npocmotpa, 24

HanoxeHwe cnektpos, 160

Hanoyenue cnektpos, FFT, 84

HanpAxeHue B ceTn, 25

Hactpoiika aBTomacwtaba, 264

HacTpoiika no ymonyanuo, 27, 246

HacTpoiika, aBTomatnyeckan, 97

HacTpoiika, no ymonyaxuo, 27

HaCTPOIKKM reHepaTopa CUrHanoB no
YMOMyYaHuto, BocctaHoBneHne, 232

HacTpoiiku nHTepdeiica
BBOZA-BbIBOAA, 255

HaCTPOIKM N0 YMONYaHWto, reHepaTop
curHanos, 232

HaCTpOIikK, BoccTaHoBneHue, 245

HenuHeliHble uckaxenus, 78
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HeobpaboTaHHaA 3anuch NoNyYeHHbIX
naHHbIx, 241

HeobxoAMMan nonoca npornycKaHna
ocumnnorpaca, 163

HeobxoaMMan nonoca NponyckaHma,
ocuunnorpad, 163

HeonpeaenexHoe coctoAnne, 180

HenonHaa anckpeTusauma curianos, 160

HoBaA meTka, 121

Homep mogenu, 271,277

HopManbHbIi pexium, 165

HOpMarbHbIi pexxum cbopa AaHHbIX, 165

HY-3arpaxxaenne, 151

0

06 aBTOPCKOM Npase, 3
06 ocumnnorpacpe, 271
obnactb nHcpopmaumm, 44
o6Hosnenue 10 n mukponporpammbl, 301
06HOBMEHMA ANA MuKkponporpammsl, 301
obrosnenua ana M0, 301
061N cHUMOK, BbicTpoe feicteune, 273
06bem namATy 1 YacToTa
anckpetsaumm, 164
06bI4HbIV pexxum, 164
OrpaHuyeHne Nosockl NponyckaHna, 66
OAVHOYHBIV LMKN cbopa AaHHbIx, 150
0fIHOKpaTHoe cobbitna, 158
OkHa undposoit ounbtpauum FFT, 79
OkHo bnakmana-Xappuca, 79
OKHO N3MEPEeHMA C 3KPaHOM
macwraba, 208
OkHo komaHp SCPI, 282
OKHo ¢ Nnockoii BepLunHoii, 79
OkHo XeHuHra, 79
onepaTtopbl, MaTematnyeckue, 75
OmMopHble curHansbl, 87
onpeaeneHna uamepenui, 189
Onumm, 299
Onuwv obHoBneHuA, 299
Onuwma EDK, 300
Onuma MASK, 300
Onuua MSO, 300
Onuwna SGM, 300
Onuma WAVEGEN, 300
0CHOBHbIe nopTsl USB, 39
ocTaHoB cbopa flaHHbIX, 35
ocTaHoBKa U3obpaxkenua, 274

0CTaHOBKa 1306paxeHua, bbicTpan
0CTaHOBKa M300paxeHun, 274

OtmeHa nocnecseyenns, 116

oTo6paxeHne HecKoNbKMX LIMKNOB cbopa
naHHbIX, 158

otcek ana moayna, 42

oTcnekuBatoLLyme Kypcopbl, 179

ounctka, 272

ounctka, b6esonacHas, 247

n

nanutpa, 236

namatb ocuunnorpaca, 126

namaTtb ocuunnorpada, coxpavenue, 240
namATb, CerMeHTMpoBaHHaa, 172
napameTpbl KoHdurypauuu cetn, 278
napametpbl neyarn, 252

napameTpbl, neyatb, 252

napons (cetb), cbpoc, 291

naponb (cetb), yctaHoBka, 289
naccuBHble NpobHukn, 296

naccvBHble Npo6HuKN, Komnexcauma, 30
lepekpecTHble nomexu, 78

nevarb, 273

neyatb akpaHa, 249

nevarb, anbb6omHan, 253

nevarsb, beictpan nevats, 273
noBpexaeHue npu TpaHcnopTuposke, 21
noBpexaeHue, TpaHcnoptuposka, 21
noaasnexve wyma, 151
noakntoyerme k MK, 258

noakntoyexue k cetn LAN, 257
noaKntoYeHre NpobHNUKoB, uucpoBbix, 93
NoAKNHYEHNe CeTeBoro npuHtepa, 251
noakntoyenme, K MK, 258

nonoXxexwve no Beptukanu, 65
nonoxexue uudposoro kaHana, 101
NomnoXeHue, aHanoroselii, 65

nonoca nponyckaHua, 271

nonoca nponyckanua ocuunnorpadha, 160
nonoca nponyckaHua, ocuunnorpad, 160
nonyyexne, 157

NonApHOCTb UMNynbea, 134
lMonb3oBatenbsckan kanubposka, 267
nopor CMOS, 101

nopor ECL, 101

nopor TTL, 101

lpeameTtHblil yka3atenb

nopor, N3MepeHna aHanoroBbIx
kaHanos, 206

rnopor, ycTaHaBn1Baembiii
nonb3osatenem, 101

nopor, uucpoBble kaHanbl, 101

noporu u3mepennii, 206

nopt LAN, 42

nopt USB, 43, 249

nopt yctpoiictea USB, 43

nopt yctpoiictea USB, ynanexHoe
ynpasnexue, 255

MocnecseyeHne akpaHa, 115

Mocnecseyenne, otMeHa, 116

nocnecseyeHue, nocroaHHoe, 158

nocrobpabotka, 187

nocToAHHOe nocnecseyenne, 158, 166

MoCTNycKoBbIe AaHHble, 50

noAcHeHwWe, aobasnexne, 274

Mpenen MN?, 224

npeanyckoBble AaHHble, 50

npeo6bpa3oBaHuA, Matematuieckue, 77

npumepsbl Paiinos ABONYHbIX AaHHbIX, 306

npuntep, USB, 39, 249

npuntepbl USB, nopaepxusaemble, 249

NPUHYAUTENbHbIA 3anyck, 127

npucnocobnenns, 22,296, 298

npobxukm, 296, 298

npobHukm, andchepeHumanbtble, 297

npo6HUKK, naccuBHble, 296

npo6HWUKK, naccuBHble, komneHcauua, 30

NPOBHUKM, NOAKMHOYEHME K
ocumunnorpady, 26

npo6HuKK, ToKoBble, 298

npobHukm, undpossble, 93

MpoBEpKa ¢ MOMOLLIbO "3010T0r0
curHana”, 209

nporpammHasn kKHonka "Anpeca”, 258

nporpammHan kHonka "/smenuts”, 258

nporpamMmHasn kHomka "Mma xocta", 258

nporpammHan kKHorka "Hactpoiika", 257,
258

nporpammHan kHorka "HacTtpoiiku
LAN", 257, 258

nporpammHan KHorka "YCTaHoBUTb BCe
yucna", 132

nporpammHas kHorka "Yucno”, 132

nporpaMmmHas KHomMKa
"lLlecTHaguatepuyHbId”, 132

nporpammHble KHomku, 7, 32
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MpoapayHble hoHbl, 262
MPOKpYTKa 1 MacluTabuposatue, 49
npokpyTka cpainos, 259
npopexusanue npob, 164
npopesx1BaHue, And 3anucu
namepenuns, 310
npopexuBaxue, Ana skpaHa, 309
MpocaunBaHne cnekTpanbHblx
coctapnatowmx FFT, 85
MpocaunBaHne cneKTpanbHbIx
coctapnatowmx, FFT, 85
MpoCMOTP, HaknoH npubopa, 24
npamoe noakntoyexmne, 258
MpamoyronbHoe okHo, 79
NPAMOYTONbHbIE BOMHbI, 161

P

pasmep, 100

Paspelenne FFT, 82

pasbem EXT TRIG IN, 43

pasbem TRIG OUT, 43, 265

pasbem kabena nuranua, 42

pa3bembl 3aaHeit naHenu, 41

pa3bembl, 3aHAA naHenb, 41

packpbITh cBefeHuA, 65

pacyeTHaf Harpyska Ha BbIXoze
reHeparopa curHanos, 231

pacyeTHaA Harpyaka Ha Bblxoie, reHepaTop
curHanos, 231

pactumpenue no, 262

pacLUMPeHKe No HKHeMY YPoBHI0, 262

pacLuMpeHue no LexTpy, 262

Perynuposka apkoctn, 113

Perynupyemoe nocnecseyenne, 115

perynaTop nosioXKeHna no
ropusonTanu, 34

pexum "XY", 52,53

pexum anbboMHoiA opueHTaumn, 253

Pexum bbicTporo sanycka, 274

PEXUM BbICOKOT0 paspetuenuns, 164, 171

pexxum 3anycka "Asto", 148

pexum 3anycka "HopmanbHblid", 148

pexkum 3anycka, "AsTo" unu
"HopmanbHbii", 148

peum 3anycka, Pexxum 6bicTporo
3anycka, 274

pEXUM KayeHus, 52

pexxum obHapyxenua nukos, 164, 166

pexxum oTobpaxkeHua wiHbl, 102

pexum cbopa aaHHblx, 164

pexxum c6opa AaHHbIX MeTofI0M
ycpenHenua, 164, 168, 169

pexum c6opa aHHbIX, BbICOKOE
paspeluenne, 171

pexxum c6opa laHHbIX, HOpManbHblid, 165

pexxum c6opa laHHbIX, 06HapyKeHne
nukos, 166

pexxum cbopa flaHHbIX, yepeaHerue, 168,
169

pexxum cbopa, COXpaHUTb BO BpemA
aBToMacLTabuposanua, 264

PEXUM LMADPOBOIA LinHbI, 102

pexXuMbl cbopa faHHblx, 157

PekomeHgauuy no nsmepexmnam FFT, 82

PykoBoacTBo anA nporpammucta, 284

pyyka "Kypcopsl", 37

Pyuka BBOpa, 33

pydka BBOAa, Haxatne anA sbibopa, 33

pyyka Bbibopa, 101

pydka 3anep>kkn, 49

pydka nonoxennsa, 101

pyyKa NofoxeHuA koaduumeHTa
passeptkn, 49

pyYKM MacliTaba koachuumeHTa
OTKNoHeHnA, 38

PYYKM NONOKEHMA Mo BepTukanu, 38

pYYKM, Nuuesan naHens, 31

c

C MOMOLLbH0 NPOrPaMMHOI KHOMKM
"NnuHa", 237, 239
camonpoBepka nuuesoi naxenu,, 271
camonpoBepka o6opyaosanua, 270
camonpoBepka, Nuuesan naxenb, 271
camonposepka, o6opyaosanue, 270
cbop maHHbIX, 169
cbpoc cetesoro napona, 291
cbpoc akpaHa, 168
cbpoc akpaHa, beicTpblii copoc
aKkpaHa, 274
CBeAeHUA 0 Bepcum
MWKponporpaMmsl, 278
cBAgytollian ctpoka VISA, 277
CBA3b KaHana no nepeMeHHoMy Toky, 66
CBA3b KaHana no NocToAHHOMY ToKy, 66
cBAsb Tpurrepos, 150

CBA3b, KaHan, 66

cBA3b, Tpurrep, 150

CerMeHTMpoBaHHaA namatb, 172

CerMeHTMPOBaHHaA NaMATb, BpemA
noarotosku, 174

CerMeHTMPOBaHHaA NaMATh, COXpaHeHne
cermenTos,, 238

cepwn, 3axBat cepuii umnynbcos, 172

cepuiiHblii Homep, 271, 277

ceTb, nogknoyeHne, 257

curma, MuHumym, 213

curHan EXT TRIG IN kak BxoaHoi curian no
ocnZ, b5

CUTHar, 0TCneX1BaHue ¢ NoMoLLbo
Kypcopos, 179

curHan, neyatb, 249

CUrHan, coxpaHeHne/akcnopt, 233

Curnan, apkocts, 113

CUrHambl NOCTOAHHOIO TOKA,
nposepka, 149

CUTHarbl C BbICOKMM YpOBHeM Luyma, 147

CUHXPOMMMYNbC FreHepaTopa cUrHanos,
curHan TRIG OUT, 266

CVHXPOHU3MPYHOLLME UMMYFIbCbI
reHeparopa, 230

cuctema Dynamic DNS, 257

ckopoctu ponToB, 163

CKOPOCTb COXPaHeHA faHHbIx, 241

CKOPOCTb COXpaHeHA, AaHHble, 241

cnyyaiiHble Wwymbl, 147

cMeHHble getanun, 111

CHWUMOK 3KpaHa Yepes
Beb-uHTepdheiic, 286

COCTOAHMe Kanubposky, 288

COCTOAHME, NOMb30BaTENbCKaA
kanubposka, 271

coxpaHeHue, 273

COXpaHeHue faHHblx, 233

coxpaHeHue haiina, 259

coxpaHeHue dhainos HacTpoiiky, 235

coxpaHeHue hainos ¢ NOMOLLbH
Be6-uHTepdheiica, 284

coxpaHeHue, bbicTpoe coxpaHenue, 273

COXpaHeH1e/BOCCTaHOBNEHNE C MOMOLLbHO
Beb6-uHTepdheiica, 284

Coxpanutb B, 243

COXpaHWTb cermenT:, 238

cneumdukauma, 293

cnncok 6ubnnoTekn no ymondawuo, 124
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cnucok metok, 123

CMNCOK METOK, 3arpy3ka 13 TeKCTOBOro
aiina, 123

cnpaBska, BCTpOeHHanA, 45

CpenHee 3HayeHue - M3aMepeHue
"N-umknbl", 197

CpenaHee 3HayeHue - uamepeHue "MonHbii
akpaH", 197

CpencTtBa perynupoBku koadduumeHTa
0TKNOHeHns, 38

CpencrtBa ynpasnexua 3anyckom, 33

CPEACTBA YNPaBneHna 11 pasbeMbl Ha
nuuesoii nanenu, 31

CpencTBa ynpaBneHnsa usmepexuem, 37

cpe/cTBa ynpaBfieHUA NocneaoBaTenbHbIM
nekoaupoBaHuem, 36

CpencTaa ynpaBneHua passepTkoid, 34

cpe/cTBa ynpaBneHuA pa3sepTkoi, 51

CPeACTBa ynpaBneHna UMdpoBbIM
kaHanom, 36

cpe/cTBa ynpaBnieHuA, nuLeBan
navenb, 31

cTaTucTuKa, Tect no macke, 215

cTeneHb 3arpasHeHna, 296

cTeneHb 3arpAsHeHus, onpefenexua, 296

CTOVKOCTb K CKaykam Hanpaxenua, 295

cTpoka mMeHro, 44

cTpoka coctoanua, 44

T

TeOpuA auckpeTusaumy, 159

TEOpUA AUcKpeTu3aumn Haiikeucra, 159

Te0pUA, AnckpeTusauma, 159

TECT N0 Macke, BbIXOMHOM CUrHan
3anycka, 214, 266

TecT, macka, 209

TeCTMpPOBaHWe no macke, 209

TEXHWYECKMe xapakTepucuky, 293

Tvn 3anycka, BuneocurHan, 136

TMN 3anycka, ANUTEeNbHOCTb
umnynsca, 133

TMN 3anycka, UMNynbcHaa nomexa, 133

VN 3anycka, oTknoHexue, 128

M 3anycka, ppoHT, 128

TMN 3anycka, wabnox, 130

TMN 3anycka, LecTHaaLaTepuyHoe
3HayeHue WwiHbl, 132

Tun mactutabHoii cetkn, 116

TUN CUrHana, reHepatop curHanos, 227

TMNbl 3anycka, 125

TOKOBble NpobHuKK, 298

TOYHaA HacTpoiika MacliTaba
pa3sepTku, 58

TOYHaA HacTpoiika, MacLUTab
pasBsepTkn, 58

Tpe60oBaHMA B OTHOLLIEHWM
MOAAeP>XKMBAEMbIX YacTOT, UCTOYHUK
nutaHua, 25

Tpe60oBaHuA K cucTemMam BeHTUNALMM, 25

TpeboBaHuA K 3aNeKTponuTaHmo, 25

TpUITEP, BHELHMIA, 153

y

yseaomnexue, 3
ynanexve caina, 259
yaaneHHoe ynpasneuue, 255
yaanutb cumeon, 244
ynpasnexue anuHoii, 240
ynpaBneHue HacTpoiiKoii
BpeMeHn/fenexua no
ropusoHtanu, 34
yrpaBneHne CKOPOCTbIO passepTk, 34
ynpasnexve, yganeqHoe, 255
YPOBEHb 3a3emnennsa, 64
ypoBeHb 3anycka, 126
ypOBeHb, 3anyck, 126
ycraHoska moayna GPIB, 24
yctaHoska moayna LAN/VGA, 24
YCTaHOBJEHHbIE nuLeH3un, 271
yCTaHOBNEHHble Moaynu, 288
YCTaHOBMNEHHbI Moaynb, 271
yTUnuTHI, 255

o

thakTnueckan yacrora
anckpetusaumm, 164

taiin B hopmare ASCII, 234

haiin 8 chopmare BIN, 235

haiin B chopmate BMP, 234

aiin B hopmare CSV, 234

aiin 8 chopmare PNG, 234

aiin, coxpaHeHue, BOCCTAHOBNEHME,
3arpyska, 259

taiinbl CSV, MuHMManbHoe 1
MaKcumanbHoe sHayenua, 309

lpeameTtHblil yka3atenb

aiinbl Macku, BoccTaHoBMneHMe, 245

halinbl HacTpoiku, coxpaHerue, 235

aiinbl 06HoBneHMA, 288

aiinbl 06HoBNEHMA MUKpONporpamm, 288

naw-anck, 39

naw-namatb, 39

thopmar chaiina, ASCII, 234

thopmar chaiina, BIN, 235

thopmar chaitna, BMP, 234

topmar chaiina, CSV, 234

topmart dpaiina, PNG, 234

(byHKLMM naeHTUchMKaLmm,
Beb-uHTepdheiic, 287

(yHKLWK 06CnyKuBaHuA, 266

tyHKUMK, maTematuyeckue, 71

X

xapaktepuctuku, 293

1

undposoii Bonbtmetp (DVM), 223
uncpoBoii aucnnet, nHtepnpetauma, 99
undposble kaHansl, 100
LMcbpoBble KaHanbl, asTomacturad, 97
Lncbposble kaHansl, BBoA B aeiictane, 301
LmchpoBbIe KaHanbl, U3MepeHne
npo6Hukom, 105
LMchpoBbIE KaHanbl, NOrNYecKmii
nopor, 101
Lncbposble kKaHanbl, pasmep, 100
undposble npobHukn, 93, 105
LndpoBble NpobHuku, MmneaaHc, 105

y

yacToTa Auckpetusaumm, 4

yacToTa AUCKpeTU3aLmm u obbem
namatn, 164

yacToTa ANCKPeTM3aLnm
ocuunnorpada, 162

yacToTa AMCKpeTU3aLnm,
ocuunnorpacd, 160, 162

yacToTa AMCKpeTU3aLm, oTobpakaeman
TekylaA yactota, 48

Yacrota Haiikeucta, 84

yacrora, Haiiksuct, 159

yackl, 265
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MpeamMetHblit yka3atenb

4YyBCTBUTENBHOCTb M0 BepTukanu, 38, 65

L

wabnoH, nuuesan naxens, 39
LUYM, BbICOKOYACTOTHbIA, 152
LUYM, HU3KOYacTOTHbIA, 151

3

aKpaH mactutaba, okHo uamepeHua ¢, 208

JkpaH, nocnecseyexune, 115

9KpaHHanA 3acTaBka, 263

9KcnopT curHana, 233

3HEeproHe3aBUCUMON NamATn, 6ezonacHan
ounctka, 247

aHepronotpebnexne, 25

A3bIK rpachnyeckoro uHTepdeiica
nonb3osatensa, 46

A3bIK MHTEpdhelica nonb3osatena, 46

fA3bik kpaTkoii cnpasky, 46

A3bIK, MHTEepeiic Nonb3oBaTena u kpatkan
cnpaska, 46

ApkocTb KoopanHaTHOI ceTku, 117

Apkoctb macwiTabHoii cetku, 117

APKOCTb cUrHanos, 32
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