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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.
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Ocuunnorpadni InfiniiVision cepun 2000 X — o3HakomurenbHas
uHdopmauma
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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.
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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.

100 kmtorodek mamaTu MegaZoom IV Ha oguH KaHa I IJjid oOecliedeHUsd
HauBBICIIEH CKOPOCTH OOGHOBJIEHUS CUTHAJIA. BO3MOMKHOCTDH PaCIIHpPEHUs
oo 1 meraToyku Ha OAWMH KaHaJl.

HaskuMHBIE TOBOPOTHBIE PYYKH 00€CIIEYHBAIOT ObICTPBHIH BHIOOD
mapaMeTpoB.

Tumbl 3aIrycka: Mo Iepenajy yYpPOBHS, MO IJIUTETbHOCTH HUMILYJIbCOB, IIO
KOZOBON KOMOHMHAIIUM M 3aIlyCK BHIEOCHTHAJIAMIU.

Omnmuu I10C/IeI0BATeIbHOrO AeKOAUPOBAHUSA M 3allyCKa /I CHUTHAJIOB
CAN/LIN, IZC/SPI, u UART/RS232. Lister gy oToOpaskeHUs IIaKeTOB
OCJ/Ieq0BATE/IHbHOTO JTEKOTUPOBAHHU.

Hesib3st MCIIOIb30BaTh (PYHKIUK I{U(PPOBBIX KAHAJIOB U
mocJeI0BaTeJbHOr0 NeKOaUpPOBaHuA ogHOBpeMeHHO. KHomka [Serial]
(MocnepoBatenbH.) nMeeT mpuoputeT mepen kHomkoii [Digital] (Uudpos.).
ITocsiemoBaTe /IbHbIE 3AIIyCKH MOLYT ObITh HCIIOJIb30BAHBI, €CJIH
BKJIIOYEHbI I[U(PPOBbIe KaHAJBI.

MareMaTu4decKrue OIepany C OCIH/IOTPAMMAMHU: CJIOMKEHHUE,
BbIUNTAHHE, YMHOMKeHNe U ObIcTpoe mpeobpasoanue Pypoe (FFT).

O06pasIioBble OCIHUJ/IJIOTPAaMMbI (2) [/ CpaBHEHUA ¢ APYTHM KaHAJIOM
WJIHM [/ BBIINOJHEHUS MaTeMaTHYEeCKHUX OIEepPaITvi.

MHoskecTBO BCTPOEHHBIX BHI0OB H3MepeHHfI.

BeTpoeHHBIH JIMIEH3UOHHBINA I'€HEPATOP CHTHAJIOB CHEIlHaJIbHOM
$dOPMBI: CHTHAJIbI CHHYCOUAAIbHOM, HPIAMOYIOJILHOH, IMHJI000Pa3ZHON
(OpPMBI, UMIIYJIbCHI, IOCTOAHHOE HANpAKEHUE, ITyM.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens



e Tlopter USB a1 BhIBOAA JAaHHBIX Ha IIeYaTh, IJIA COXpPaHEHUS U
COBMECTHOT'O HMCHOJIb30BAHUS TaHHBIX.

¢ JlonosiHUTEbHBIH MOAy/ab LAN/VGA ma mpucoequHeHUd K JIOKAJIbLHOM
CeTH W K BHEIIHeMY BUJAE€OMOHUTODPY.

e JlommosrHUTEJILHBIA MOy b GPIB.

e BceTpoeHHasa B ocnu/iorpad omepaTHBHaA copaBouHas cucrema (Quick
Help). YT0065I BBI3BATH Ha SKPAH 3Ty CIIPABOYHYIO CHCTEMY, TOCTATOYHO
HaKaTh U yOep:KHUBaTh JIOOYI0 KjaBuilly. IlompoOHble HMHCTPYKIUH IIO
OPUMEHEHUIO0 OIIEPATUBHON CHPAaBOYHON CHCTEMBI COJIep:KaTci B
paspesie “JlocTyll K BCTPOEHHON KpaTKOI cIIpaBKe" Ha cTpaHuile 47.

3a IOmOJHUTEJbHOI MH(popManuen o0 ocumwiorpadax InfiniiVision
oOpamaiiTech Ha Haml caiT: "www.agilent.com/find/scope."

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTBo nonb3oBarena


http://www.agilent.com/find/scope

Conep>kaHue paHHOro pyKOBOACTBA

B 3TOM PYyKOBOJCTBE OMUCBHIBAETCA IIPUMEHEHUE OCIHIJIOrpadoB

InfiniiVision 2000 cepun X.

lMpu pacnakoBke ocuunnorpada un
NepBOM ero NPUMeHeHUm CM..

Imasa 1, “Havano pa6otbl,” Ha cTp. 23

IMpu oTo6pa>keHUn CUrHanoB un
MOMNyYeHHbIX AaHHbIX CM.:

Imasa 2, “CpeactBa ynpaBsneHusa pa3BepTkoid,” Ha cTp.
49

Imaea 3, “Cpeactsa perynupoBku no Beptukanu,” Ha
cTp. 65

ImaBa 4, “Matematnyeckan obpaboTka
ocuunnorpamm,” Ha cTp. 73

Imasa b, “OnopHble curHansl,” Ha cTp. 89

Imasa 6, “LluchpoBble kaHanbl,” Ha cTp. 95

Imaea 7, “[lekoanpoBaHue nocneaoBatenbHbIX
AaHHbIX,” Ha ¢Tp. 115

ImaBa 8, “HacTpoiika akpaHa,” Ha c1p. 121

Imasa 9, “MeTkn,” Ha ctp. 127

IMpu HacTpoiike 3amycKoB MK
pexumoB c6opa AaHHbIX CM.:

I'masa 10, “3anycku,” Ha cTp. 133
Imaea 11, “Pexxum 3anycka/ceasb,” Ha cTp. 157
Imasa 12, “YnpaBneHue c6opom AaHHbIX,” Ha cTp. 167

BbinonHeHue MSMBDEHMVI W aHanusa
JaHHbIX:

Imasa 13, “Kypcopsbl,” Ha cTp. 187

lmasa 14, “VIamepenua,” Ha ctp. 197

lmaga 15, “TectupoBaHue no macke,” Ha cTp. 219
lmaga 16, “Linchposoii BonbTMeTp,” Ha cTp. 233

Mpu MCNoNb30BaHUKM BCTPOEHHOTO
reHeparopa CUrHarnos CMm.:

lmaga 17, “Tenepatop curHanos,” Ha ctp. 237

lMpu coxpaHeHWu, BOCCTaHOBNEHNUU
UMK nevyatn cMm.:

Imaga 18, “CoxpaHeHne/BoccTaHOBNEHUE (HACTPOIKK,
aKpaHbl, JaHHble),” Ha cTp. 249
Mmaea 19, “MNMeyatb (3kpaHoB),” Ha cTp. 263

Mpu ncnonb3oaHuu hyHKLKiA
yTUNUT unu seb-uHTepdeica
ocuunnorpada cm.:

Imasa 20, “Hactpoiku ytunut,” Ha cTp. 269
Mmaga 21, “Be6-untepdeiic,” Ha cTp. 291
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[na cnpaBku cm.: + [naga 22, “CnpaBoy4Hble matepuansl,” Ha cTp. 307

[Mpn ucnonb3oBaHmm 3anycka no + [naga 23, “3anyck no CAN/LIN v nocneaoBatensHoe
NULEH3MPOBaAHHOM aekoauposanue,” Ha cTp. 327

nocrieaoBaTenbHoO WXHe U oyHKumiA | » [nasa 24, “3anyck no 12C/SPI u nocneaoBatenbHoe
eKoAUPOBAHUA CM.: aekoauposanue,” Ha cTp. 347

+ Tnasa 25, “3anyck no UART/RS232 u
nocneaosatenbHoe AekoavMpoBaHue,” Ha cTp. 369

Kpatkue uHCTpyKuuu no nocnegoBarenbHOMY HaXkaTUi0 KHOMOK NaHeNnu n NporpaMMHbIX
KHONOK

WHcTpyKumMmM no HaxkaTuio nocneaoBaTenbHOCTEN KHOMOK NpMBeAeHbl B COKPaLLEHHOM Buae.
B cokpalueHHom Buae uHcTpykuua no Haxatuio [Knonku 1], satem MporpammHoi KHONKK
2 v 3atem MporpammHoit KHONKK 3 BbLIMAANT CrieayOLLUM 06pa3om:

Haxmute [Knonky1]> Mporpammuyto knonky 2 > lporpaMMHyH0 KHONKY 3.

KHonkamu moryt 6biTb [KHonka] nuuesoii nanenu unu MporpaMmmuan KHonka.
[TporpammHbIe KHONKW — 3TO LWIECTb KHOMOK, PAaCcMONOXeHHbIX Cpa3y noJ 3KpaHoM
ocuunnorpadga.
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Copep>xaHue

Ocumnnorpadbi InfiniiVision cepun 2000 X — o3HakomutenbHas
uHcdopmauua 3

Coaep>xaHue aaHHoOro pykosoactea 6

1 Hauano pa6ortbl
lMpoBepka coaep>XUMoro ynakosku 23
YcrtaHoBka gononHutensHoro moayna LAN/VGA wnu GPIB 26
Haknox ocuunnorpada ana yao6Horo npocmotpa 26
Bkniouenune ocuunnorpacdpa 27

MoaknioyeHue npo6HUKOB K ocuunnorpady 28

A

I'Ipeﬂeanoe BX0AHOE HanpA>XXeHne Ha aHanorosom Bxoae 28

A

He nonyckaiite cmeuleHua kopnyca ocumnnorpada 29
BxoaHoit curhan 29
BoccraHoBneHue HacTpoek ocuunnorpada no ymonyanuiwo 29
Wcnonb3osaHue asToMmacwtabuposanua 30
KomneHcauua naccuBHbIx npo6HUkos 32

V13yueHne HaxoaALIMXCA Ha NULIEBOI NaHenu cpeacTB yrpaBneHna
u pasbemoB 33

Haknazku ana nuueBoii naHenu Ha pasHbix A3blkax 41
NayuyeHue pasbemoB 3aaHei naHenn 43
N3yuenue aucnnen ocumnnorpacha 45

[ocTtyn K BcTpoeHHoii kpaTkoii cnpaBke 47
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2

3

CpeacrtBa ynpaBneHus pa3Beprkoii

PerynupoBka macwitaba pa3eptku (Bpema/aeneHue) 51
PerynupoBka 3asep>ku no ropu3oHtanu (nonoxeHua) 51

MpokpyTka 1 macluTabupoBaHue OTAerNbHbIX UMK 0CTAHOBMEHHbIX
JaHHbIX 52

NameHeHune BpemeHHoro pexxuma passeptku ("HopmanbHbiin",
"XY" unu "Kauenune") 53
BpemeHHoit pexxum "XY"  bb

Oto6pa>keHne BpeMeHHOMN pa3BepTku C UBMEHEHHbIM
macwrtabom 58

lMepekntoyeHne pexxumMoB rpy6oii/TouHO| HaCTPONKU KHOMKK
macuwTaba passeptku 60

PasmelleHure To4KM 0TCHeTa BpeMeHHU (crieBa, No LeHTpY,
cnpasa) 61

Mowuck cobbiTnii 61
Hactpoiika noucka 62

Hasurauua no BpemeHHoi pa3septke 62
Hasurauma no spemenn 62
Hasurauma no cobbituam nomcka 63
Hasurauma no cermentam 63

CpepncTBa perynupoBKU No BepTMKanu

BkrntoueHue K BbIKMIOYEHWE CUTHANOB (KaHaNoB UNK
mMaTtemaTtuyeckux pyHkumin) 66

Hactpoiika maciwutaba no septukanu 67
Hactpoiika nonoxeHua no septukanu 67
YkasaHue cBA3K kaHanoB 68

YkasaHue orpaHuMyeHuna nonocobl nponyckaHua 68
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lMepekntoyeHne pexxumMa ToO4HOI/rpy6oii HacTpOKKU ANA pyyuKku
mMacwtabupoBaHua no Beptukanm 69

NHBeptupoBaHue curHana 69

Hactpoiika napametpoB npobHuKa aHanorosoro kaHana /70
YkasaHue eauHul uamepeHua kaHana 70
YkasaHue koahchmumeHnTa 3atyxaHua npobHuka 71
YkasaHue uckaxxenma npobHuka 71
4 Marematuueckan o6bpaborka ocuunnorpamm

BbiBoa Ha akpaH ocuunnorpaMmm MateMatuyeckux oyHkumin 74

BbinonHeHue 6bicTporo npeobpasoBaHua Oypbe ¢ pesynbTatomM
apudmeTtmyeckoii onepauun 75

Hacrtpoiika macwraba u cMeLLieHMA curHana MaTtemMaTmyeckoi
tyHkumn 75

EavHuubl namepeHuit ana ocuunnorpaMm MatemMaTUyeckux
tyHkumn 76

Matematuyeckue onepatopbl 77
CnoxeHue unu Bbluutanue 77
YMHoxeHue unu peneHue 78

Martematuueckue npeobpasoBaHua 79
NamepeHua c npumeHeHuem 6bictporo npeobpasoBaHua Qypbe

(FFT) 79
5 OnopHble curHanbi
CoxpaHeHue curHana B ¢paiin onopHoro curiana 90
Oto6paxeHune onopHoro curHana 90
N3ameHeHne maclutaba 1 NonoxxeHWA onopHbix curHanos 91
PerynupoBka uckaxkxeHuii onopHoro curHana 92

Otob6paxeHune nHopmaumm o6 onopHom curHane 92
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BoccraHosnenue dhaitnos onopHbix curHanos Ha USB-Hakonutens u
¢ USB-Hakonutena 92
6 Ludposbie kaHanbl

MoaknioyeHne uMpoBbIX NPOOHUKOB K TECTUPYEMOMY
yctpoiictey 96

A

Kabenb npobHuka undpoBbIX kaHanos 96
MonyyeHue curHanos no umdposbimM kaHanam 99

OtobpakeHune LuncpoBbIX KAHANOB C NOMOLLbI hYHKLUK
aBTomMaclutaba 99

WHtepnpetauua curHana Ha undgposom aucnnee 101
NameHeHune pasmepa oTobpakeHna umdpoBbix kKaHanos 102
BkntoueHue u BbiknoyeHne ogHoro kaHana 102

BkntoueHue u BbiknoYeHUe Bcex LnMdpoBbix kaHanos 102
BkntoueHue u BbiknoyeHue rpynn kaHanos 102

N3ameHeHue nornyeckoro nopora undposbix kaHanos 103
NameHeHue nonoxeHua umdposoro kaHana 103
OtobpaxkeHne unpoBbIX KaHarnoBs Kak wuHbl 104

YeTkocTb curHana umcpoBoro KkaHana: UMMeaHc v 3a3eMreHmne
npobuuka 107

BxoaHoit umneaanc 108
3asemnenune npobuuka 110
OntumanbHble meToAbl U3Mepenuit 112

3ameHa KOHTaKTOB Uuposoro npobHuka 113

7 [ekopupoBaHue nocnepoBaTenbHbIX AaHHbIX
Onumu aekoampoBaHuAa nocneaoBaTenbHbIX AaHHbIX 116

Lister 116
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Mouck aaHHbIX B nuctepe 119

8 Hacrpoiika akpaHa
Perynuposka apkoctn 121
YctaHoBKa U 0TMeHa nocnecsevenua 123
Ouuctka akpaHa 124
Bbi6op TMna macwtabHoii cetkn 124
PerynupoBka apkoctu maciutabHolt cetkn 125

Oukcauuna nsobpaxeHua Ha akpaHe 126

9 Mertku
BkntoueHue u BbiknoyeHne metok 127
MpuceBoeHue kaHany 3apaHee onpeaeneHHbix metok 128
Onpepenexue HoBoW metkn 129
3arpyska crnmcka MeToK U3 cneumanbHo CO3AaHHOI0 TEKCTOBOTO
tharina 131
BoccraHoBneHue 3aBoACKUX HAacTpoek 6ubnuotekn metok 132
10 3anyckwu

Hactpoiika ypoBHa 3anycka 135
MpuHyantenbHbli 3anyck 135
3anyck no coponty 136

3anyck no wabnoHy 138

3anyck o LecTHaALaTepMYyHOMY LLIAabMOHHOMY 3HaYeHMIo
wuHbl 140

3anyck no aAnutenbHoct umnynoca 141

3anyck no sugeocurHanam 144
3anyck rno onpeaeneHHol CTpoke BuaeocurHana 148
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3anyck no Bcem cuHxpoumnynocam 149

3anyck rno onpeaeneHHoMy nonykaapy Buaeocurdana 150
3anyck no BceM nonykaapam suaeocurHana 151

3anyck rno HeyeTHbIM UNK YeTHbIM nonam 152

3anyck no curHanam nocneaoBatenbHbIX AaHHbIX 155

11 Pexxum 3anycka/cBA3b
Bbi6op pexxuma 3anycka: "Asto" unu "HopmanbHbiin" 158
Bbi6op cBasu tpurrepos 160
BkntoueHue u BbikNoYEHUe NoAasneHmna Wwyma npu sanycke 161
Bkntouenue u BbiknoyeHue BY-3arpaxaeHuna 162
Hactpoiika 3apepxku 3anycka 162

Bxos BHewlHero nctoyHuka sanycka 163

A

MpenensHoe HanpaXKeHMe Ha BXO/e BHELLIHEro Tpurrepa
ocuunnorpacdha 164

12 YnpaBneHue c60pom paHHbIX

Pab6orta, ocTaHOBKa U BbINONHEHWE OAMHOYHOTO LMKa cbopa
JaHHbIX (ynpaBneHue pabotoil) 167

O6wue ceeaeHua o auckpetnsaumum 169
Teopua anckpetnsaumn 169
Hanoxenue cnektpos 170

Monoca nponyckaHua ocuunnorpada u yacrota
auckpetnsaumn 170

Bpemsa HapactaHua ocuunnorpacpa 172
Heobxoanman nonoca nponyckanua ocuunnorpacga 173
06bem namATtn U yactoTa Auckpetusaumm 174

Bbibop pexxuma cbopa aaHHbIX 174
Pexxum cbopa aaHHbIX "HopmanbHbit" 175
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Pexxum cbopa aaHHbIx "06HapyxeHue nukos" 176
Pexxum c6opa aaHHbIX "YcpeaHenue" 178
Pexxum cbopa aaHHbIX "Bbicokoe paspewenue” 181

C6op AaHHbIX B CETMEHTMpPOBaHHyto namate 182
Hasurauma mexay cermeHtamu 183

MocToAHHOE NocnecBeYeHne ¢ UCNoNb30BaHUEM
cermMeHTMpoBaHHol namatn 184

Bpemsa noarotoBku cermeHTMpoBaHHoi namatn 184
CoxpaHeHuWe AaHHbIX cerMmeHTUpoBaHHoW namatn 185

13  Kypcopsi
BbinonHeHue kypcopHbix namepennin 188

Mpumepbl KypcopHbIX uamepenuii 192

14 WN3mepeHua
ABTomaTMyeckoe BbinornHeHue uamepenunii 198

CeoaHada Tabnuua usmepenuis 199
06wwuit cHumok 201

NamepeHua HanpaxeHua 202
MonHaa amnnutyaa 203
Makcumym 203
Munumym 203
Amnnutyaa 203
BepxHuii yposenb 204
OcHoBaHue 205
OTknoHeHue oT ycTaHOBrIeHHOTo 3HayeHna 205
OtpuuatenbHbii Bbibpoc 206
Cpeanee sHavenne 207
DCRMS 207
ACRMS 208

NamepeHua spemenn 210
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Mepuoa 210

Yactota 211

+ [inutenbHoctb 212
— OnutenbHoctb 212
Pa6bounii umkn 212
Bpemsa HapactaHua 212
Bpemacnaga 212
3agepxka 213

Masa 214

Moporu namepenuin 216

OkHo namepeHnma u akpaH "Macwrab" 218

15 TectupoBanue no macke
Cospanue macku "3onotoro” curHana (Astomacka) 219
[MapameTpbl HacTpoiiKK Tecta No macke 222
Cratuctuka no macke 225
NameHeHue chaiina macku BpyuHylo 226

Cospanue dhaitna mackn 230
Kak npoBoautca tectupoBaHue no macke? 232

16  Uudposoii BonbTMETP

17 TeHepatop curHanos
Bbi6op TMMOB 1 HACTPOEK CreHepMPOBaHHbIX curHanoB 237
BblBOA CUHXPOHM3UPYIOLLMX UMMYNbCOB reHepatopa 240
OnpeneneHue pacyeTHOM Harpy3ku Ha Bbixoge 241

cnonb3oBaHue norn4yeckux npeaycraHoBoK rmyeckue
npeaycTaHOBKU reHepaTtopa curHano 241

[lo6aBneHue wwyma B BbIBOA reHepaTopa curHana 242
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[o6aBneHve MmoaynALMM K BbIXOAHOMY CUTHany reHeparopa
Hactpoiika amnnutyaHoi moaynauun (AM) 244
Hacrtpoiika yactotHoit moaynauuu (FM) 245
Hacrtpoiika manunynauuu casurom yactotsl (FSK) 247

BoccraHoBneHue HacTpoek reHepaTopa CUrHanoB no
ymonuaHuio 248

18 CoxpaHeHue/BoccTaHOBNeHue (HACTPOWKH, IKpaHbl, faHHbIe)

CoxpaHeHue HacTpoek, 306pakeHuii 3KpaHa UMK AaHHbIX
CoxpaHeHue chaiinoB HacTpoiiku 251

CoxpaHeHue chaiinos usobpaxenuit B hopmate BMP unu

PNG 252

CoxpaHeHue chaiinos aaHHbIx B hopmate CSV, ASCI XY unu

BIN 253
YnpaBneHue anuHon 254
CoxpaHeHue chaiinoB aaHHbIX Lister 255

CoxpaHeHue ¢haiinoB onopHbIX CUTHAMNOB Ha
USB-Hakonutenb 256

CoxpaHeHue mackun 256
Hasurauua no mectam coxpaHenus 257
Beoa umenu chaiina 258

BoccraHoBneHue haiinoB HacTPOKK, MacKu UM ONOPHbIX
curHanos 258
BoccraHoBnenue chaiinos HacTpoiikn 259
BoccraHoBneHue caiinos macku, 259

BoccraHoBneHue haiinoB onopHbIX CUrHamNoB ¢
USB-nakonutena 260

BoccraHoBneHue HacTpoek no ymonyanuio 260

BbinonHenue 6e3onacHoi ounctkn 261

19 Meuatb (3kpaHoB)

lMeuatb akpaHa ocuunnorpacga 263
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Hactpoiika noaknioyeHua ceteBoro npuHtepa 265
YctaHoBKa 3HauyeHuWit napameTpoB neyatn 266

YcraHoBka 3HayeHuA napametpa "lManutpa™ 267

20 Hactpoiiku ytunur
Hactpoiiku untepdeiica BBoga-Bbisoga 269

Hactpoiika noaknioyenuna ocumnnorpacpa k cetu LAN 270
YctaHoBKa coeanHeHua ¢ cetblo LAN 271
ABToHOMHOEe (npamoe) noaknioyenmne k MK 272

Ovcnetyep daiinos 273

Hacrtpoiika napametpos ocuunnorpaca 275
PaclumpeHue no LeHTPY UNK MO HUXKHEMY ypoBHIO 276
OTknioyeHune/BKNOYEHUE NPo3payHbIX hoHoB 276
3arpyska 6M6nuoTekn MeToK no ymonyaHuwo 276
Hactpoiika akpaHHol 3actaBku 277
YctaHoBKka napamMeTpoB HacTpOiAKK aBTomaclutaba 278

Hacrtpoiika yacos ocuunnorpacha 279

Hactpoiika uctounuka ana pasbema TRIG OUT Ha 3aaHei
nasenn 279

BbinonHeHue obcnyxueanuna 280
Monb3oBatenbckan kanubposka 281
BbinonHeHue camonpoBepku o6opyaosanua 284
BbinonHeHue camonpoBepku nuuesoi naHenu, 285
OtobpaxeHue ceeaeHmii 06 ocumnnorpace 285

Oto6pakeHne COCTOAHMA NMONb30BATENbCKOWA
kanubposkn 285

Yxop 3a ocumunnorpacdom 286

MpoBepka rapaHTUIAHOrO cTaTyca U cTatyca nocnerapaHTUiHOIo
obcnyxmBaHua 286

KoHTtakTHble cBeaeHua Agilent 286
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BoaBpart yctpoiictea 286
Hacrpoiika kHonku [Quick Action] (bbicTpoe aeiicteue) 287

[lobaBneHue noacHenua 288

21 Be6-untepdeiic
Joctyn k Be6-uHtepdeiicy 292

Ynpasnenue ocuunnorpacom ¢ nomouibto Web-6paysepa 293
OucTtaHumnoHHan nepeaHan naHenb Real Scope 294
[luctaHumoHHaa nepeaHana naHenb Simple 295
YnaneHHana nuueBan naHenb Ha ocHoBe Gpaysepa 296

[vcTaHuMoHHOE NporpaMMuUpoBaHmne Yyepes
Web-untepdeiic 297

[vctaHuMoHHOE NporpaMMUpoBaHue C NPUMEHEHUEM MaKeTa
Agilent IO Libraries 298

CoxpaHeHue/BoccTtaHoBneHne 299
CoxpaHeHue chaiinoB ¢ nomMoliblo Be6-uHTepgeiica 299
BoccraHosnenue chaiinos yepes Beb-untepceiic 301

Get Image 301
OyHkuun naeHtudmkauum 302
Cpeacrtea namepenua 303

YctaHoBka napona 304

22 CnpaBouHble MaTepuarnbli
TexHuyeckue xapaktepuctukn 307

Kateropua usmepenna 308
Kateropua namepenus ocumnnorpacpa 308
Onpeaenenua kateropumn uamepenma 308
CroiikocTb K ckauykam Hanpaxenua 309

A

I'Ipeﬂeanoe BX0/ZIHO€ HanpA>XeHue Ha aHalnoroeom
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Bxoge 309

A

MpeaenbHoe HanpAXeHue Ha Bxoae undpoBoro kaHana 309
BHewHue ycnosua 309

Mpo6bHuku u npucnocobnennas 310
MaccusHble npobHukn 310
OudbchepeHumanbHbie npobHukn 311
TokoBble npobHukn 312
JHoctynHbie npucnocobneHuna 312

3arpyska nuueHsuit u moaepHusauuma ocumnnorpacpa 313
JNnueHsnoHHble onumn 313
Opyrve onumn 315
MogaepHusauma ocuunnorpadga ao yposHa MSO 315

06HoBnenuna ana M0 u mukponporpamm 315

(Mopmar ABOMYHBIX AaHHbIX (.bin) 316
[1Bonynbie aaHHble B MATLAB 317
(Oopwmar 3aronoBka ABouyHoro daiina 317
Mpumep nporpaMmmsbl ANA YTEHUA ABOUYHbIX AaHHbIX 320
Mpumepbl ABOUYHbIX dhaitnos 320

Oaiinbl CSV n ASCII XY 323
Ctpyktypa caiinos CSV n ASCII XY 324

MuHumanbHoe n makcMManbHoe 3HayeHua B dhaiinax
CSvV 324

OdmumansHoe ysegomnenme 325

23 3anyck no CAN/LIN v nocnepoBarenbHoe gekoaupoBaHue
Hactpoiika ocuunnorpada ana curianos CAN 327
3anyck no CAN 329

MocnenosatensHoe aekoampoBaHue CAN 331
WHtepnpetauua aaHHbix aekoauposaHua CAN 333
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Cymmupytowee yctpoiticteo CAN 334
WNutepnpetauma aanHbix CAN Lister 335
Mouck aaHHbIX CAN B Tabnuue Lister 336

Hactpoiika ocumnnorpada ana curHanos LIN 337
3anyck no LIN 339

MocnenosatenbHoe aekoauposaHue LIN 341
WHtepnpetauna aaHHbix aekoaupoBaHua LIN - 343
WHtepnpetauma aanubix LIN Lister 344
Mowuck panHbix LIN B Tabnuue Lister 345

24  3anyck no 12C/SPI v nocnepoBarenbHoe gekogupoBaHue
Hacrtpoiika ana curnanos 12C 347

3anyck no 12C 348

MocnenosatenbHoe aekoauposaHue 12C 353
WHtepnpetauma aaHHbIX Aekoauposanua [2C 354
WHtepnpetauua aanubix 12C Lister 355
Mouck aaHHbIX 12C B Tabnuue Lister 356

Hactpoiika curbanos SPI 357

3anyck no SPI 361

MocnepoBatenbHoe aekoauposaHue SPI 364
Nutepnpetauma aaHHbix gekoauposanua SPI 365
WHrepnpetauua aanHbix SPI Lister 366
Mowuck aaHHbIx SPI B Tabnuue Lister 367

25 3anyck no UART/RS232 u nocnepoBartenbHoe fekoaMpoBaHue
Hacrtpoiika ocumnnorpadya ana curHanos UART/RS232 369
3anyck UART/RS232 371

MocnepoatenbHoe aekoamposaHune UART/RS232 374
Nutepnpetauma aanHbix aekoauposanma UART/RS232 376
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Cymmupytowee yctpoiticteo UART/RS232 377
WNutepnpetauma aanHbix UART/RS232 B Lister 378
Mowuck aaHHbIx UART/RS232 B Tabnuue Lister 378

MpeamertHbIN yKa3aTenb
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTBo nonb3oBarens

1
Hauano pab6orbi

lMpoBepka coaep>kMmoro ynakosku 23

HaknoH ocuunnorpacha ana yao6Horo npocmotpa 26
BknioueHue ocuunnorpacdpa 27

MoaknioyeHne npobHUKOB K ocuunnorpacdy 28

BxoaHoit curvan 29

BoccraHoBneHue Hactpoek ocuunnorpaca no ymonyauumio 29
Wcnonb3oBaHue aBTomaciutabuposanua 30

KomneHcauua naccuBHbiX Npo6HUKOB 32

M3yyeHne HaxoAALLMXCA HA NULIEBO NaHenu cpeacTs ynpaBneHua u
pasbemoB 33

M3yyeHune pasbemoB 3aaHei naHenu 43
Wayyenue ancnnen ocumnnorpaca 45
[octyn k BCTpoeHHo KpaTtkoit cnpaske 47

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/eHUA" Ha cTpaHuie 312
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Hauano pa6otbi

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.

usB
DEVICE ©=F HosT

] =

TRIG OUT  EXT TRIG IN

©

z
oaL
| oo v A

G

WARNING: MAIN TAIN
GROUND TO AVOID
ELECTRIC SHOCK

~ 100120V, 50/60/400Hz
~ 100-240V, 50/60Hz

100 Watts MAX

LAN/VGA Module

Module Slot

GPIB Module

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

Haknou ocumnnorpaca pna yno6Horo npocmotpa

26

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
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 yMOJTYaHuo" Ha cTpaHuile 260) MM BBIIOJHEHUA 0e30IacHOI
ouncTEN (cM. pasmges “BolimosiHeHne 0e30MacHOM OYHMCTKA" Ha

crpanuiie 261).

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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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 278.

Eciim curaaji oro6paxkaeTcs, HO 3TO He TOT IPAMOYTOJbHBIN CUTHAJI,
KOTOPBIN MOKa3aH BBIIIE, TO HMPOBEIUTE IIPOLEAYPY, Ha3bIBAEMYIO
“KoMmeHcarusa ITaCCUBHBIX MPOOHUKOB" Ha CTpaHUIlE 32.

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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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

32

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
cTtpaHuiie 29).

2 Hasxxmure xuonky [Default Setup] (Hactpoiika no ymonuanui) miis
BOCCTAHOBJIEHUS HACTPOEK ocliujyiorpada 1mo ymoJa4aHuio (cM.
“BoccraHoB/IeHHe HACTPOEK ocHusiiorpada Mmo yMo/J49aHuio" Ha
cTpaHuile 29).

3 Hasxmure kHomnky [Auto Scale] (ABromacwra6), 4T0OBI aBTOMATUYECKH
HACTPOUTDH OCHUJIJIOrpacd /i CUrHasda KOMIIEHCAIUH MMPOOHHKA (CM.
“Hcmoap3oBaHie aBToMaciiTadupoBanusa” Ha crpanuie 30).

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

5 B menro "Kanan" HakmuTe KHOUKY [po6HuK.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartens



Havano pa6orer 1

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 OTKNoYnTL NUTaHue. Cm. “Bknioyenue ocuunnorpaca” Ha cTpaHuue 27.
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 121.
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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 20, “Hactpoiiku ytunut,” Ha cTp.
269.

» 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 287.

» Knasuwa [Analyze] — 31y knaBuiLy HaxkumatoT, 4to6bl 06paTUTLCA K
(hyHKUMAM aHanuU3a, HanpuMep, K TECTUPOBAHMIO Ha COOTBETCTBUE
macke (cm. rnasy 15 I'nasa 15, “TectupoBaHue no macke,” Ha cTp.
219), 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 17,
“l'eHepatop curHanos,” Ha ctp. 237.

6. CpeactBa
ynpasrneHua
3anyckom

C nomolLblo 3TUX 3MEMEHTOB ynpaBneHWa 3aAaloTcaA napaMeTpbl 3anycka
ocuunnorpaca ana c6opa AaHHbIX. Cm. Mnasa 10, “3anycku,” Ha ctp. 133
u masa 11, “Pexum 3anycka/cBasb,” Ha cTp. 157.
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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 62.

Moapo6Hee cm. maBa 2, “CpeactBa ynpaBneHusa passepTkoid,” Ha cTp. 49,
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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 cTpaHuLe 167.

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 29).

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
asToMacluTabupoBaHua" Ha ctpaHuue 30.
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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.

Inasa 4, “Matematnyeckas o6pabotka ocumnnorpamm,” Ha ctp. 73.

» Knonka [Ref] (OnopH.) — agoctyn k dhyHKUMAM OMOPHOTO CUrHana.
OnopHbI curHam — 310 COXpaHeHHbI CUTHar, KOTopblii MOXHO
0T06Pa3nTb M CPaBHUTL C CUTHANOM APYroro aHanoroBoro kaHana unu
maTemaTuyeckoii oyHkumumn. Cm. Mnasa 5, “OnopHblie curHansl,” Ha
cTp. 89.

» 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. 95.

» KHonka [Serial] (lMocnepoBatenbH.) — ata KHOMKa Ucnonb3yercA
AnA 3anycka rnocreAoBaTenbHOro AeKoAUpOBaHUA.
MynbTnnekcupoBaHHble pyyku Maclitaba 1 NONoXXeHUA npu
nocnezoBaTe/ibHOM AeKOAUPOBAHUM He UCTONb3YIOTCA.
[ononHutenbHble cBejeHUA 0 NOCHeA0BaTeNbHOM AeKOAMPOBaHUM
cm. B [nasa 7, “[lekoanpoBaHue nocnesoBaTenbHbIX JaHHbIX,” Ha CTp.
115.

Henb3a ucnonb3oBatb (hyHKUMW LMDPOBBIX KAHANOB U
nocneaoBaTenbHOro AeKoAMpPoBaHuUA oaHoBpeMeHHo. KHonka [Serial]
(MNocnepoBatenbH.) umeet npuoputet nepes kHonkoi [Digital]
(Umndbpos.). MocneaoBatenbHbie 3anycku MoryT 6bITb UCMONb30BaHbI,
€CNU BKIIOYEHbI LIMPOBbIE KaHasbl.

» MynbTunnekcuMpoBaHHasA pyyka Maclutaba — ata pyyka maclitaba
Ucnonb3yeTca AnA MaTeMaTUyeckux, ONOPHbIX UMK LU POBbIX
CUTHaroB C NOACBEYEHHOW CTpenKoii cnesa. [ina curHanos
mMaTemaTu4yeckux (yHKLMIA U OMOPHbIX CUTHANOB 3Ta pyyka paboTaer
Kak pyyka macLitaba ko3ahchmumeHTa OTKIIOHEHMA aHANIOrOBOTO
KaHana.

*  MynbTunnekcupoBaHHas pyyka MosIoXKeHUA — 3Ta pyyKa NonoXeHus
ucnonb3yeTca AnA MaTeMaTUyeckux, ONOPHbIX UMK LM POBbIX
CUTHaroB C NOACBEYEHHOW CTpenKoii cnesa. [ina curHanos

. counmarat SR B e e




Havano pa6orer 1

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 14,
“3mepenua,” Ha cTp. 197.

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 174), a Takxxe UCMONb3oBaTh CEIMEHTUPOBAHHYIO NaMATb (CM.
pasaen “C6op AaHHbIX B CETMEHTUPOBaHHYI namMATh" Ha cTpaHuue 182).
Knonka [Display] (Oto6paxxenue) o6ecrneyuBaet A0CTyN K MEHIO, B
KOTOpPOM MO>XKHO BKITHOUMTb MOCNiecBeyeHue (cM. pasaen “YcraHoBka U
oTMeHa nocrnecseyeHna” Ha ctpaHuue 123), c6pocutb n3obpaxeHue u
oTperynupoBatb ApKOCTb (KOOPAMHATHOW) CETKM (CM. pasaen
“Perynuposka apkoct1 macLutabHoi cetku" Ha cTpaHuue 125).

14. | KHonku
thaiinos

Haxwmute kHonky [Save/Recall] (Coxpanexue/Bbi3oB), uto6bi
COXPaHWUTb MNU BbIBECTW Ha 3KpaH curHan unu Hactpoviku. Cm. Masa 18,
“CoxpaHeHue/BoccTaHOBEHUe (HaCTPOMKK, aKpaHbl, AaHHbIE),” Ha CTp.
249.

Haxatnem kHonku [Print] (Meuatb) oTkpbiBaetca meHto "Hactpoiika
neyatn", c NOMOLLIbIO KOTOPOro oTo6paXkaemble CUrHanbl MOXHO
pacneyaratb. Cm. [nasa 19, “lMevatb (akpaHoB),” Ha cTp. 263.

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 cTpaHuue 47.
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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. Masa 9, “Metku,” Ha cTp. 127.

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

perynupoBku no septukanu,” Ha cTp. 65.

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.
“YkasaHue koachcpuumeHTa 3atyxaHua npobHuka" Ha ctpanuue 71.

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 32. [pu Hanuuuu 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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartens




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. ['maBa 18, “CoxpaHeHue/BoccTaHOBREHUE (HACTPOMKMY,
3KpaHbl, aHHbIe),” Ha cTp. 249.

[inA BbINONHEHWUA NeyaTtn nogknoymnte cosmectTumblii USB-npuntep.
[ononHutenbHble cBeAeHUA O BbINMONHEHWUN NevaTu cm. B [nasa 19,
“lMeyatb (3kpaHoB),” Ha cTp. 263.

[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
uHTepdeiica BBoAa-BbiBOAA" Ha cTpaHuue 269.

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. 95.

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 HacTpouUTb reHepatop curHanos. Cm. masa 17,
“l'eHepatop curHanos,” Ha ctp. 237.

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.
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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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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
Monbckuit 75019-94335 75019-94334
MopTyranbckuii 75019-94327 75019-94319
Pycckuii 75019-94322 75019-94315
Kutaiickuii (ynpoLueHHbIi) 75019-94328 75019-94320
VicnaHckuii 75019-94325 75019-94317
Tackom 75019-94333 75019-94332
Kutaiickuii (TpaauUMOHHBIN) 75019-94330 75019-94310

N3yyenne pasbemMoB 3agHei nanenu

Onncanne 0003HAYEHHBIX HA JAHHOM PHCYHKE IIPOHYMEPOBaHHBIX CPEICTB

yIIpaBJ/IeHUsI CM. B INPHUBENEHHOH AaJjiee TalOJIHIle.
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8. MopT ycTtporictea USB
ﬂ l 3. Jon. moaynb
QF uss 7. OcHosHol nopT USB LAN/VGA

DEVICE HOST

TRI@_OUT IEZXT TRIG IN 6' Pa 3-I:eM
o) EXT TRIG IN

cAT T
VRN

5. KHonka
3awunThbl
0 KanmbpoBku

) — 4. Pasbem GPIB

TRIG OUT

WARNING: MAIN TAIN
GROUND TO AVOID
ELECTRIC SHOCK

L A

3. OTcek anga mogyns

~ 100120V, 50/60/400Hz

2. MHe3go ans 3amka Kensington

i ~
|
@ 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. Mmaga 21, “Be6-untepdeic,” Ha cTp. 291 n “[ocTyn K
Be6-uHTepgeicy" Ha cTpaHuue 292.

* 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.

44 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartens




Hauano pa6otbi

4, Paswem TRIG
ouT

Pasbem BbixogHoro curHana 3anycka BNC. Cm. “Hactpoitka ucrounuka
ana pasbema TRIG OUT Ha 3agHeii naHenun" Ha cTpanuue 279.

5. KHonka
3aLUMTDI
KanubpoBKy

Cwm. “lMonb3oBatenbckan kanubposka™ Ha cTpaHuue 281.

6. Pasbem EXT

BHelwuHuit pasbem BxoaHoro curHana 3anycka BNC. MoacHeHuaA cm. B
paszene “Bxog BHellHero uctoyHuka 3anycka" Ha ctpaHuue 163.

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 298.

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 41).

N3yuenue gucnnesa ocuunnorpada

Ha skpane ocumiorpada oToOpamarTcs IIOJydeHHbIe CHTHAJIBI,
HACTPOUKH, Pe3yIbTaThbl U3MEPEHUH W HA3BAHUSI IMPOTPAMMHBIX KHOIIOK.
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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.
[ononHutenbHble cBeAeHUA 0 NPOCMOTpe AeTaneil CUrHamna cM. B pasaene
“PerynupoBska apkoct1" Ha cTpaHuue 121.

[ononHutenbHbie cBEAEHNUA 0 pexxumax otobpaxkeHua cM. B [maga 8,
“Hacrtpoiika akpaHa,” Ha ctp. 121.

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.

46 Ocuunnorpadpbi Agilent InfiniiVision 2000 cepuu X PykoBogcTtBo nonb3oBarena



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

48

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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MameHeHne BpemeHHoro pexuma passeptku ("HopmanbHbiid", "XY" unu
"KauyeHnue") 53

OtobpaxkeHne BpeMeHHOM pa3BepTKu C U3MEHEHHbIM Maclitabom 58

lMepekntoyeHne pexxuMoB rpy60oii/TO4HON HAaCTPOMKM KHOMKM MacluTaba
passeptkn 60

PasmelleHue T04KM oTcYeTa BpemMeHu (cnesa, no LeHTpy, cnpasa) 61
Mouck cobbitnin 61
Hasurauma no BpemeHHo# pas3septke 62

Huxke mepedmnc/eHbl CPeCTBA YIIPABJIEHUSI Pa3BEPTKOM.

¢ Pyukm MacmTa®a W IIOJIOKEHUS PasBEPTKU.

¢ Kuomnka [Horiz] (Topu3sonr.), o6ecneunBaromas goctyil kK MeHio "PasBepTra’.

¢ KHomka yBEeJIUMYIECHUA @ A1 6I)ICTpOI‘O BICJIIO‘IeHI/IH/BI)IKJIIO‘IeHI/IH
pexrnma Maciraba pasaeJIeHHOro sKpaHa.

¢ Knuomnka [Search] (Mouck) i1t oOHapy:KeHUS COOBITHH Ha aHAJIOT'OBBIX
KaHaJIaX WJIM CPeOu NAHHBIX IMOC/IeH0BATEIbHOIO AeKOSUPOBAHUL.

e Knoomku [Navigate] (HaBurauma) n/1sa mepeksroueHUs MeKIy BpeMeHeM,
IMOMCKOM COOBITHH HJIA CerMEHTaMH COXPaHAEeMbIX B ITAMITH COOPAHHBIX

AaHHBIX.

Ha caenmyromeM pHCyHKe ITOKasaHo MeHIo "PasBepTka", oToOpaskaroiieecs
nocsie HaskaTtud KHonku [Horiz] (Topu3onr.).
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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
OTEeJbHBIX HJIN OCTAHOBJIEHHBIX NAHHBIX' HA cTpaHuie 52.

O6paruTe BHMMaHHEe Ha TO, YTO /I 9KpaHa "Macmrad" HasHAUYeHHEe PYYKH
MaciuTaba paspepTkn — uHoe. CMm. "OToOpakeHue BPEeMEHHOH PasBEPTKU C
M3MEeHEeHHBIM MaclrrTadoM" Ha cTpaHuile 58.

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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Cpencrtea ynpaBneHus pa3seprkon

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 BpeMsi c6opa JaHHBIX C HOMOIIbI0 PYYKH MacIITada
KoaDUIHEeHTa Pa3BEPTKU PETryIUpPyeTca YacToTa JuCKpeTusaruu. Korma
cO0p AaHHBIX OCTAHOBJIEH, C MOMOINBI0 PYYKH MaciTaba KodUuiueHTa
PasBePTKU MOKHO YBEJIHYUTH MACIITAO IIOJIyYEeHHBIX HAHHBIX. CM.
"TIpoKpyTKa B MaCIITAOWMPOBAHHE OT/AEJTbHBIX UJIH OCTAHOBJIEHHBIX
JaHHBIX" Ha cTpaHuIe 52.

O6paTuTe BHIMaHHE Ha TO, UYTO [OJId 9KpaHa "Macirrad" HasHadeHHe PYUYKU
HOJIOKEeHUS Koa(puiimenTa pasBepTkr — uHoe. CM. "OToOpaxkeHune
BPEMEHHOH! pasBePTKU C M3MEHEeHHBIM MacirTadboMm" Ha cTpaHuie 58.

MpokpyTka u MmacwtabupoBanue oTAENbHbIX UM OCTAHOBNEHHbIX

AaHHbIX

52

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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CpeacTtsa ynpaBnenua passeprkon 2

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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Cpencrtea ynpaBneHus pa3seprkon

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
"Bpemennout pexuMm "XY"' Ha cTpaHuiie 55.

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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CpeacTtsa ynpaBnenua passeprkon 2

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

58

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).
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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
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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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBopacTBo nonb3oBartens 59



2

Cpencrtea ynpaBneHus pa3seprkon

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 204 u "Jlokajgusaiusa COOBITUA C IEJbI0 U3MepPeHUs
gacToThl" HA cTpaHuiie 211.

MepeknioueHne pe>xkumoB rpy6oi/T04HOW HAaCTPOMKM KHONKM Maclutaba

pa3BepTku

60

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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CpeacTtsa ynpaBnenua passeprkon 2

Pa3melueHune ToUKM oTCueTa BpeMeHu (cneBa, No LEHTPY, cnpaBsa)

Touka oTcyera BpeEMEHH — 9TO TOYKA Ha 9KpPpaHe [IJId BPEMEHH 3aJdePiKKHU
(HOJ'IO)K@HI/IQ 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 H1.

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
cTtpaHulie 51.

Mouck cobbiTHIA

I[JIH IIONCKa ITIoCJaenoBaTeJIbHbIX COOBITHI HA AHAJOTOBBIX KaHAJIAaX MOJKHO
BOCIIOJ/Ib30BaThbCA KHOIKOH [Search] (Mowmck).

Hactpoiika napaMmeTpoB mowucka (cMm. pasges "HacTpoiika moucka" Ha
cTpaHulle 62) BBITOJHAETCS aHAJIOTUIHO HACTPOUKE MapaMeTPOB 3aITyCKa.
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2  Cpepacrtsa ynpaBnesus pa3Beprkoi

Ilouck oT/IMYaeTcs OT 3aIlyCcKa TeM, 4TO BMECTO YPOBHEH 3aIlycKa /i Hero
HCIIOJIb3YIOTCS 3HAUYEHUs IIOPOrOB H3MEpPEeHU.

HajinenHbple COOBITHS IOMCKA OTMEUYAIOTCSI B BEpXHEH YacTH KOOPIUHATHON
CeTKH OeJIbIMU TPEYroJbHUKAMU, a UX KOJHYECTBO OTOOPAMKAETCI B CTPOKE
MEHIO0 cpasy HajJ 0003HAYEeHUSIMH HPOTrPAMMHBIX KHOIIOK.

Hacrpoiika noucka

1 Hamwmure kHOUKY [Search] (Mouck).

2 HacTtpoiika nmapamMeTpOB IIOMCKAa BBIMOJHIETCA aHAJOTHYHO HACTPOUKe
napaMeTpOB 3allycCKa.

/11 HacTPOHKH MOMCKA IIocjegoBaTe/bHOCTH cM. IiaBa 10,
“Bamycku,” Ha cTp. 133 u pasnmen "[louck JaHHBIX B JHCTepe" HA
crpanuiie 119.

Ob6paTuTe BHUMAaHHE, YTO BMECTO YPOBHEH 3alycKa JJid IIOUCKa
HUCHOJIB3YIOTCA 3HAUEHUA IOPOroB uaMepeHud. /g moctyna k MeHio "llopor
usMepenusa" u3 MeHio "Ilonck" McCIoab3yHTe mporpaMMHyo KHOOKYy [oporu.
Cwm. "lloporu msmepeHHH" Ha cTpaHuie 216.

Hasurauma no BpemeHHoM pa3Beprke

J1st IepeMeneHus MeXITy CAeHYIOIMMA 3JIeMeHTaAaMI MOJKHO HCII0JIb30BATH
kHonky [Navigate] (HaBurauua) u cpepncTBa ynpaBjieHus.

e Ilosryyennnle maHHbIe (cM. pasges "HaBuraius 1o BpeMeHH" Ha
cTpanuiie 62).

¢ CoObITua moucka (cM. pasmes "HaBuramus mo coOBITHSAM IIOWCKA" Ha
cTpaHuiie 63).

e CermMeHTHI — IIPHA BKJIOYEHHH COOpa JAaHHBIX B CErMEHTHPOBAHHYIO
naMaTh (cM. pasmes "HaBurarnus 1mo cermeHTam" Ha cTpaHUIle 63).

HaBurauma no Bpemenu

Korgma c60p JaHHBIX OCTAHOBJIEH, MOKHO BOCIIPOM3BECTH IOJIyYeHHBIE
JaHHbIE C IOMOINBIO CPEeNCTB HABUIAITHH.

1 Haxmwure kHonky [Navigate] (HaBurauua).
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CpeacTtsa ynpaBnenua passeprkon 2

2 Haxuure kHouky Hasurauma B Mmenro "HaBuranus" u BbIGepHTE dJI€MEHT
Bpema.

3 HaxkumMmaiiTe KHONKH HaBUTAIIUH @@@ JJIA IIepeMellleHus BIepe,
OCTAaHOBa WJIM IepeMelleHnus Hasa[ M0 BpeMeHH. MOKHO HAKaTh KHOIIKY

@ 7801 @ HECKOJIbKO Pas, 4TO0bl YCKOPHUTH BOCIIPOU3BENCHUE.
CylecTByeT TPpH YPOBHA CKOPOCTH BOCIIPOU3BEIEHU.

HaBurauua no cobbiTuAM noucka

Korga c60p JaHHBIX IpPEKpalleH, ¢ IIOMOIILI0 CPENCTB HABHUIAI[MH MOKHO
HepedTH K HAHIeHHbIM COOBITHAM IIOMCKa (HACTPOEHHBIM B MEHIO C
nomoitbio kHonku [Search] (Mouck) — cMm. pasmen "llouck coObITHH" Ha
cTtpaHuiie 61).

1 Haxmwure kHonky [Navigate] (HaBurauua).

2 Haxuure kHouky Hasurauma B Mmenro "HaBuranus" u BbIGepHTE dJI€MEHT
Mowuck.

3 Haxmure xHouky "Hasan/BBepx" @@ IJ1d 1epexofa K IIpeabIaylieMy
WM CJIeAYIOIeMy COOBITHUIO IOHCKA.

Ilonck MaHHBIX ITOCJIETOBATEILHOIO JEKOIUPOBAHUI:

¢ MoKHO HaXaThb KHOIIRY @ OJ1d yCTaHOBKH HJIA c6poca METKH.

e Haxxatne xHomku ABTO Macwrab ompejesisgeT, IIPOUCXOOHUT JIA IIPH
HaBUTAI[UH aBTOMAaTHYECKOe MACIITA0UPOBAaHHE 0TOOPAKAEMOT0 CUTHAJIA
o pasMep OTMEUYeHHOH CTPOKH.

¢ HaskaTtne mporpamMmHo# kHomku [pokpyrka Lister mo3posigeT uco/ib30BaTh
PYYKy BBOAa /I IIPOKPYTKH CTPOK JaHHBLIX Ha skpaHe "Lister".

HaBurauua no cermentam

Kor,ua 3a,[[eﬁCTBOBaHa CerMEeHTHPpOBaHHAA IIaMATb U OCTaHOBJIEH C60p
AAaHHBIX, C IIOMOIIIBIO CPEeACTB HaBHUI'allUKM BO3MOMKHO BOCIIPpOH3BEJEHUE
CeIr'MeHTOB IIOJIYY€HHBIX HaHHBbIX.

1 Haxwmwurte kHOnky [Navigate] (HaBurauma).

2 Haxuure kHouky Hasurauma B Mmenro "HaBuranus" u BbIGepHTE dJI€MEHT
CermeHtbl.
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2  Cpepacrtsa ynpaBnesus pa3Beprkoi

3 Haxmure KHOIKY PeXXum BocnpousBegeHMA U BbIOepUTE OOUH M3
CJIeAYIOIUX BapUAHTOB:

BpyuHyw — BocmpowusBefieHHE CEr'MEHTOB BPYUYHYIO.

PexuM BOCHpPOU3BEIEHUS BPYYHYIO

HaxumariTe kHoku "Hasag' u "Biepen" @@ )1 Iepexona K
OpeabIayIeMy W CJeAyIoIeMy CerMeHTY.

HaxMuTe mporpaMMHYI0 KHOIKY |< /I Ilepexojia K IIepBOMY
CEeTMEeHTY.

HasxMuTe mporpaMMHYI0 KHOIKY N IJId Ilepexojia K IoC/IeTHeMY
CEeTrMEeHTY.

ABTO — aBTOMATHYECKOE BOCIIpOHU3BEEHNE CEI'MEHTOB.

PexuMm aBTOMATHYECKOTO BOCIIpOMU3BEAECHUA

HaxuMaiiTe KHOIIKKM HaBUTAIlUHU @@@ QI TIepeMeleHus
BIIEpeJl, OCTAHOBA WJIN IlepeMellleHus Hasajd 10 BpeMeHH. MoKHO

HaXaTb KHONKY @ 128107 @ HECKOJIbKO Pa3, 4T00bl YCKOPHUTH
BocnpousBejieHrne. CyIecTByeT TPU YPOBHS CKOPOCTH
BOCIIPOU3BEJIEHU.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

3
CpencrtBa perynmpoBKu no BepTuKanu

BkntoueHue ¥ BbIKMIOYEHWE CUTHANOB (KaHarnoB UNKU MaTeMaTuyeckmux
tyHkumit) 66

Hactpoiika macwtaba no septukanu 67

Hactpoiika nonoxexua no septukanu 67

YkasaHue cBA3M KaHanoB 68

YkasaHue orpaHuyeHua nomnocbl nponyckaHua 68

lMepekntoyeHne pexxuma TOUHON/Tpy6OI HACTPOMKM ANA PYYKM
maclutabupoBaHua no septukanu 69

MHBeptupoBaHue curHana 69
Hactpoiika napametpoB npo6Huka aHanoroBoro kaHana 70

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].

Agilent Technologies
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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
KaHaJ/Ia) OCYIIeCTBJIIETCSI C MOMOIIBI0 COOTBETCTBYIOIIEH KHOITKH
aHaJIOTOBOrO KaHaJIa.
Ecau kaHaJ BKJIIOYEH, ero KHOIIKA I10CBEYHBAETCA.
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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
MacIITaOMPOBAHUSI IO BEePTUKAJIN" HA cTpaHuile 69).

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

IIpu mmoBopoTe PyYKH U3MEHEHHUS HACTPOEK BOJILT/JIEJIEHHUSI M0 YMOJTYAHUIO
YCTaHABJANBAETCA PEXKUM BEPTHKAJIBHOTO PACIIHPEHUI

CUTHaJIa OTHOCHUTEJbHO YPOBHS 3a3eMJIeHUS KaHaJia, OJHAKO 3TOT PEeKUM
MOKHO HU3MEHHUTh HA paclIdpeHHe OTHOCUTEJbHO IleHTpa 3KpaHa. CM.
"Pacimmimpenue 1mo IeHTPY W/IH [0 HUKHEMY YPOBHIO" Ha cTpaHuie 276.

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
IIeHTPY W/IH 110 HHKHEMY YPOBHIO" Ha cTpaHuile 276).

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 ctrpanure 160.

Yka3aHue orpaHMueHUA Nonocbl NponyckKaHua

1 HaxMuTe KHONKY HYKHOTO KaHaJIa.

68 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartens



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

70

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] M3MepeHUsA KaHasa" Ha cTpaHuie 70
e "Vkazanue Ko3(p@PUIMEHTa 3aTyXaHUsd NPOOHHKA" Ha cTpaHuie 71

e "VKaszaHHe HCKaKeHUA IIPOOHUKA" Ha cTpaHuie 71

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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CpeacTtea perynupoBKH Nno Beptukann 3

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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°.  ocuunmorpaMm

BbiBoA Ha akpaH ocuunnorpaMm Matematuyeckux yHkuun 74

BbinonHeHue 6bicTporo npeobpasoBaHua Qypbe ¢ pesynbtaTtom
apucmetnyeckoit onepauumn 75

Hactpoiika Maclutaba u cMeLLeHUA CUrHana MmaTtemMmaTuyeckoi
thyHkumum 75

EauHuubl namepeHuii Ana ocuunnorpamm matemMatuyeckux oyHkumin 76
Marematuueckue onepatopbl 77
Marematnueckue npeobpasosanua 79

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.
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Marematnueckaa o6paborka ocumnnorpamm

BbiBog, Ha 3KpaH ocuMnNNorpaMm mMateMartnyeckux yHKuui

74

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:

"MaTreMaTH4deckue omnepaTopbl' Ha cTpaHuie 77
n n
MaremaTudeckue ImpeoOpasoBaHud" Ha cTpaHuie 79

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
dyHrnun" Ha cTpaHuiie 75.
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Maremartuyeckan o6pa6orka ocuunnorpamm 4

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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Marematnueckaa o6paborka ocumnnorpamm

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
dyHEIUH" Ha cTpaHuie 76

EavHuubl n3MepeHuii AnA ocuunnorpaMmm mMareMatuuyeckux (pyHKumuia

76

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
usmepenuit FFT" Ha ctpaHuue 85.

* 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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Maremartuyeckan o6pa6orka ocuunnorpamm 4

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 BbIUUTaHHWe" Ha cTpaHuie 77

e "YMHOKEHUEe WU JeJ/ieHne" Ha cTpaHuIe 78

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

|

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

Cm.takke ¢ "EQUHHIBI U3MePEeHUH /I OCIIH/IJIOTPAMM MaTeMaTHYeCKHX
dyHEIM" Ha cTpaHule 76

YMHoOXeHue unu aenelue

IIpu BbIGOpE MaTeMaTHYECKOM (PYHKIIMU YMHOMKEHUS WU JeJIeHUs
sHadeHus Source1 u Source 2 moc/ieI0BATE/ILHO MEePEMHOMKAIOTCI HWJIH
IesdaTcs, a pesyJIbTaT OTOOpaKaeTCs Ha sKpaHe.

IIpu gesleHMM HA HOJIb Ha KPHUBOM BBIXOAA OTOOPAaKaIOTCS IIyCTbhIE
OpoCTpPaHCTBa (TO eCcTb, HyJIeBble 3HAUEHU).

DOYHKIUS YMHOMKEHH YI00HA /I IIPOCMOTPA COOTHOIIEHHUH MOIIHOCTH
CHUTHAJIOB, KOTJla CHUTHAJI OJTHOIO M3 KaHaJIOB IIPOIIOPIIMOHAJIEH CHJIE TOKA.
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Maremarnyeckaa o6pa6otka ocuunnorpamm 4

Agilent

10 A EHHbIX

Kanant
10.0:1
10.0:1

Puc. 6 Mpumep ymHoxeHua curiana Channel 1 Ha curHan Channel 2

Cm.takke ¢ "EQUHHIBI U3MePEeHUH /I OCIIH/IJIOTPAMM MaTeMaTHYeCKHX
dyHEIM" Ha cTpaHule 76

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
(FFT)" na crpanune 79

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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Marematnueckaa o6paborka ocumnnorpamm

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 75 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 75.

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
dysrnun" Ha cTpaHuie 75.

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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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@MeTHYEeCKOr ollepanuu”’ Ha cTpaHuIe 75
4.10. ¢ "Pexomenmaniuu no usmepeHuam FFT" wa crpanune 84
e "EquHuner uamepenuin FFT" Ha cTpaHuie 85

e "3HaueHUE MOCTOIHHOUN cocCTaBJIAONEeH mpu BbrumciaeHuu FFT" Ha
cTpaHuiie 86

e "Jlo:kHbIe YACTOTHBIE COCTABJIAIOIINE M HaJl0KeHHEe CIEKTPOB" Ha
cTtpaHuiie 86

e "[I[pocaunBaHue CIEKTPaJbHBIX COCTABJAKIUX" Ha cTpaHHUIe 87

e "EQUHUITBI U3MePEeHUU /I OCIU/IJIOTPAMM MaTeMaTUdeCKUX
dyHEIM" Ha cTpaHule 76
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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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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.
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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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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 90
OtobpaxkeHue onopHoro curHana 90

MameHeHne macLitaba 1 nonoxxeHma onopHbIX curHanos 91
PerynupoBka uckaxeHuii onopHoro curHana 92
OtobpaxkeHue uHcopmaumu 06 onopHom curHane 92

BoccranoBneHue taiinos onopHbix curHanos Ha USB-Hakonutenb u ¢
USB-Hakonutena 92

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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b Onopuble curHansl

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 (cM. ['taBa 18,
“CoxpaHeHHe/BOCCTaHOBJIeHHEe (HACTPOHKH, SKpPaHbI, JaHHbIE),” Ha CTP.
249).

Oro6pa>keHue ONOpPHOTo CUrHana

90

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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Onopubie curHanbl 5

Kanansl

0c 1

PG TEMHME o, MTb H 3 MTh 1B MepamMeTob

1 ~p-

ToJbKO OJMH OHMOPHBIM CHUTHAJI MOXKHO OTOOPAa3HTh OTHOBPEMEHHO.

Cm.1akke ¢ "OroOpaskeHne MH@OPMAIUH 00 OMOPHOM CHrHajIe" Ha cTpaHuie 92

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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b Onopuble curHansl

PeI'YIIVIDOBKa MCKa>XeHuN OMOpPHOro CurHana

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

1 OrolOpaskeHre HEOOXOQHUMOI'0 OIOPHOro curHasa (cMm. "OToOpakeHne
onopHoro curHaja" Ha crpaHuiie 90).

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 256.
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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
crpanuiie 260.
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b OnopHble curHansl
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6
Undposbie kaHanbl

MoakntoueHue umpoBbix NPO6GHUKOB K TECTUPYEMOMY ycTpoiicTBy 96
MonyyeHune curianos no umdpoBbiM KaHanam 99

OTobpakeHne LUUPOBbIX KAHANOB C NOMOLLbIO (DYHKLIMK
aBTomacwitaba 99

WHTtepnpetauma curHana Ha uucgposom aucnnee 101
BkntoueHue u BbiknoyeHune Bcex LMcpoBbix kaHanos 102
BkntoueHue u BbiknoyeHue rpynn kaHanos 102

BknoueHue v BbiknioyeHue ogHoro kaHana 102

MameHeHue pasmepa otobpaxkeHusa unmposbix kaHanos 102
MameHeHue nonoxeHus umdposoro kaHana 103
IameHeHue normyeckoro nopora undposbix kaHanos 103
OtobpaxkeHne undpoBbIX KaHanoB Kak WnHbl 104

YetkocTb CUrHana uudpoBoro KaHana: UMneAaHc U 3a3eMrneHue
npobHuka 107

3aMeHa KOHTaKToB UucpoBoro npobHuka 113

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.

HeJib3st MCIT0/1630BaTh (DYHKIIMH UQMPOBBIX KAHAJIOB U IIOC/IEI0BATEIHHOIO
nekogupoBaHua ogHoBpeMenHo. Kuomnka [Serial] (MocnepoBatenbH.) mMeer
npuoputeT nepen kHomkoi [Digital] (indpos.). IlociieqoBaTebHbIe 3aIlyCcKu
MOTYT OBITH HMCIIOJIb30BAaHbI, €CJIN BKJIIOUYEHbI I[U(PPOBbIE KAHAJBI.
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6

Undposbie kaHanbl

Moakniouenue undpoBbIX NPOGHMKOB K TECTUPYEMOMY YCTPOHCTBY

96

1 Ilpu HeoOGXOOMMOCTH OTKJIIOUUTE IOJAdy HUTAHHA HA TECTHPYyeMoe
YCTPOHCTBO.

OTKJ/IIOYEeHNEe ITUTaHUSI TECTUPYEMOro YCTPOHCTBa MPETOTBPATHT
BO3MOMKHBIE ITOBPEKIEHUSI B Pe3ysabTaTe CIYyYalHOIO 3aMbIKAHUS JIBYX
Hemned Mpu MOOKIYEHUN MPOOHHUKOB. IIuTaHme ocrusiorpada MOKHO
He OTKJ/IYaTh, TaK KaKk Ha NPOOHUKU HAIIPAKEHUSI He IMOTAeTCd.

L — -
O '
S e/

— g

[ — S/

2 Ilopk/arodyuTe Kabesb mudpoBoro mpoOHmKa K pasbemy DIGITAL Dn -
DO, HaxondAmeMycsa Ha MepeaHedl MaHeJ U ocIu/iorpada CMellaHHbIX
curaajioB. KaGesp rudppoBoro mpoOHHEA CHAOKEH PasbeMOM, U IIOTOMY
MOOK/JIIYNTh €r0 MOKHO TOJBKO OTHHM CIIoco00M. OTK/IIOYATH IINTAHUE
ocrusiorpada He HYMKHO.

A Ka6enb npo6Huka uncpoBbiX kKaHanos

C ocuunnorpathom cmelLaHHOTO CUrHana cneayet MCnonb3oBaTh TONIbKO BXOAALLMMA B
KOMMMEKT NocTaBKM normyeckuit npobHuk n Habop npucnocobnexuii Agilent (cm.
pasaen "[ocTynHble npucnocobneHna” Ha ctpanuue 312).

3 C momoipio 3axBaTa IPOOHUKOB IIOJK/IIOYNATE KaleJb 3a3eMJIEHHS K
Kaska0u rpyiire (MOIyJ/I0) KaHaoB. Hajimdue 3azeMsieHHs IMOBBINIAET
YeTKOCTh IIOCTYIIAOIIEro Ha OCIU/ILIOrpad CHrHAJIA, 9TO 00eCIeUYHBAET
TOYHOCTb HU3MEpPEeHUH.
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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
aBTOMacIITa0MpoBaHuaA" Ha cTpaHuile 31.

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

100 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBopacTBo nonb3oBartens



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 bl
pc 1
UpeHTndukatops! § '
LM POBbIX
KaHanos

-

Pa3wvep BkritoueHue/ BkntoyeHue/ KHorka mMeHio MHaunkaTopsl
curHana BbIKINOYeHne BbIKMOYeHMe «[oporu» 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

104

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 105).

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 1ad/oHy" Ha crpanune 138.

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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6 LudpoBbie kananbl

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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Liudposbie kananet 6

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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Undposbie kaHanbl

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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena

113



6 LudpoBbie kananbl
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTB0 nonb3oBarens

LlekopnpoBaHue nocnenoBaTenbHbIX
¢ BaHHbIX

Onuumn aekoanpoBaHMA NocrneaoBaTenbHbIX AaHHbIX 116
Lister 116
Mouck aaHHbIx B nuctepe 119

Hesb3st MCIIO/IB30BAThL (PYHKIMA IIMQPPOBLIX KAHAJIOB U IOCIEL0BATE/ILHOTO
nekoaupoBaHua ogHoBpeMeHHOo. KHomka [Serial] (ocnepoBatenbH.) mMeer
npuoputeT nepen kHomkoi [Digital] (Lindpos.). IlociieqoBaTeibHbIE 3aITyCKu
MOTYT OBITh HCHOJIb30BAHbI, €C/IM BEJIIOYEHbI IIMPPOBbIe KaHAJbI.

B Tex ciaydaax, Korga IIPUMeHAETCA 3aIlyCK IO MeJIeHHOMY CUTHAJIY
nocJieloBaTe/IbHBIX JaHHbIX (Hampumep, 12C, SPI, CAN, LIN u T.1.), MoXeT
0Ka3aThCid HEOOXOIHUMBIM ITE€PEKTIOYUTHCA C PEKUMA aBTOMATHYECKOTO
3alycKa B pesuM oObIdHOTO 3amycka (Normal) mjid mpemnoTBpalleHU:A
aBTOMAaTHUYECKOI'0 3aIlyCcKa OCIUJ/IJIorpacda U CTaOM/IU3AINUA OTOOPAKEHU.
BbI MoskeTe BbIOpaTh pemHM 3alrycka HaskaTueM kKjauiiiu [Mode/Coupling]
¢ MOCJIeYIOIUM HaKkaTheM (PyHKITMOHaJIbHOHN Kjaapumu Mode.

Kpome Toro, ajisd Kamgoro KaHa/Ia-UCTOUYHHUKA JOJ/IKEH OBbITh YCTAHOBJIEH
HaJJIesKaIllA YPOBEHb IIOPOrOBOI0 HAIpsKeHUd. IIOpOroBbIH YPOBEHDb [JId
KajI0ro CUrHaJjIa I0C/JIeq0BaTEe/IbHBIX JaHHBIX MOKHO YCTAaHOBUTH B MEHIO
Signals Haxuure ksasuiry [Serial], 3aTreM QPyHKIIMOHAJIbHYIO KJIABHILLY
Signals.
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Onuuu AeKoauposaHua nocnepoBartesibHbiX AaHHbIX

Onnuu anmapaTHO-yCKOPEHHOIO AeKOAMPOBAHUS IOC/IeN0BATE/ILHBIX
JAHHBIX MOKHO YCTAHOBHTH IIPH H3IOTOBJIEHHH OCHULIOrpada HJIx
m06aBUTh BIIOC/AeACTBUH. CyIECTBYIOT CJ/IeIyIOIHe OIIL[UH
OC/IEN0OBATE/FHOIO TEKOTUPOBAHNI.

e Jlunensus mopepuusanmun DSOX2AUTO obecmeuynBaeT CIIOCOGHOCTH
NeKOAUPOBaHUsA CUTHAJIOB mMocsaenoBaTesabHbIX mUH CAN (Controller
Area Network) u LIN (Local Interconnect Network). Cm. pasnmesbr:

"TlociemoBaresibHOe JekogaupoBanne CAN" Ha crpaHuie 331.
"TloctemoBaTesbHOE JekogupoBanue LIN" Ha crpanune 341.

e Jlunensus DSOX2EMBD o6ecneduBaeT CIIOCOGHOCTDH AE€KOIMPOBAHMUS
curHasioB nocsenoBarenabHbIx MUH [2C (Inter-IC) m SPI (Serial
Peripheral Interface). Cm. pasgeJibr:

"TlociemoBaTesibHOE JekoaupoBanue [12C" Ha crpanune 353.
"TloctemoBaTesibHOE JekogupoBanue SPI" Ha cTpaHuie 364.

e Jlunensus DSOX2COMP oGeciiedynBaeT CIIOCOOHOCTb IEKOTUPOBAHUSI
MHorux npoTokosioB UART (Universal Asynchronous
Receiver/Transmitter), Briarogasa RS232 (Recommended Standard 232).
Cwm. paspgen "llocienoBaresbHoe nekogupoBanue UART/RS232" na
crpanuiie 374.

YT06bl BBIACHUTD, YCTAHOBJICHDI JIM 3TH JIAIEH3UM Ha BallleM
ocnuorpade, obpamaiTech K pasmeiay "OroOpaxeHue cCBegeHUH 00
ocuustorpade" Ha crpanuie 285.

YT0o0bl 3aKa3aTh JIUIEH3UU JEKOIUPOBAHUS IOCJIeQ0BATEIbHBIX TAaHHBIX,
3aiiuTe Ha caWT "www.agilent.com" 1 HalguTe HOMED HPOIYKTa
(manpumep, DSOX2AUTO) mim o6paTuTech B OJIHmKaiiiiee

npejcraBuTe IbeTBO KoMmItaHnuu Agilent Technologies (cm.
"www.agilent.com/find/contactus)."

Lister

Lister — 3T0 MOIIHBIA HHCTPYMEHT HU3y4YeHHs cOOeB IIPOTOKoJa. Lister
MOKHO HMCIOJIB30BATh [JIA IIPOCMOTPa OGOJIBIIOro o0bheMa
OCJ/Ieq0OBaTE/IbHBIX JaHHBIX HAa YPOBHE IIAKETOB B BHjE TaOJ/IHIIbI, B TOM
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Yrc/e BpeMEeHHBIX METOK M 0COOBbIX eKOJUPOBAHHBIX 3HaueHu#. Hakap
kHouKy [Single] (OaHOKpaTHbIiA 3aNyCK), MOKHO HasKaTh IPOrPAMMHYI0 KHOIIKY
Mpokpyrka Lister 1 moBepHYTh PYYKY BBOLA, YTOOBI BHIOpATH COOBITHE, a
3aTeM [JIs ero OTOOpaKeHHs HaKaATh HPOTrPAMMHYI0 KHOIKY YBenuu. Bbigen.
obnacrtb.

HcnonpsoBanue Tabauibl Lister

1 HacrpoiiTe 3amycKk U JeKOJUPOBAaHUE HAHHBIX MHOCIEHOBATEBHBIX
CHUTHAJIOB, KOTOPbIE€ HPEJCTOUT IIPOAHATUIUPOBAT.

Haxwvure xHomku [Serial] (lMocnepoBarenbH.) > Lister.

Hasxxmure KHOUKy [lucnnei u moBepHHUTEe PYUKY BBOOA, YTOOBI BBIOPATH
nocsaemoBaTeabHbId ca0T (Mocnen. 1), Ha KOTOPOM BBIMOJTHAETCA
IeKOQUPOBaHHE CHUTHAJIOB JaHHOH II0C/I€J0BATE/JIbHON IIHHBI.

Cron URT 1 2.00Y

-+ Agilent

D wnBkm

13.97ms
14.54ms
15.12ms
15.69ms

IIpesxae yem BhIOpATh CTPOKY MJIM IPOKPYTKE HAaHHBIX Lister, ciemyer
OCTAHOBHUTL COOP JAaHHBIX.

4 Haxmute kHonky [Single] (OaHokpaTHbIi 3anyck) (B CeKIlMU yIIpaBJIeHUS
padoToil Ha JHIEBOH IIaHe M), YTOObI OCTAHOBUTH COOpP HAHHBIX.

IIpu Hakatnu kHomku [Single] (OaHokpatHblii 3anyck) Bmecto [Stop] (Cron)
3aIl0/IHAETCI MaKCHMAaJIbHBINA O6’LEM IIaMATH.
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IIpu mpocMoTpe GOJIBIIOro YHCJIa MMAKeTOB B YMEHBIIEHHOM MaciuTabe
TaHHbIe BCEX IIAKETOB MOTYT He 0oToOpasuThcsa B Tadsauile Lister. Tem He
MeHee, npu HaskaTuu KHOIKH [Single] (OgHokpaTtHbIN 3anyck) Ha sKpaHe
Lister oro6GpassaTcsa Bce HaHHbIE II0C/IELOBATEILHOIO IeKOIMPOBAHMA.

JlJ1a IPOKPYTKX JaHHBIX HAKMHUTe IIporpaMMHuyio KHomky lMpokpyrka Lister
M BOCIOJIL3YyHTeCh PYYKOH BBOAA.

BpeMeHHbIe METKH B cToJs10Ie "BpemMsa" ykasbIBaloT BpeMs COOBITHA IIO
OTHOIIIEHUIO K TOYKe 3amycka. BpeMeHHbIe MeTKH COOBITHH,
IpeICTaBJAeHHBIX B 00JACTH OTOOpasKeHUd CUTHAJIa, OTOOpasKarTCI Ha
TeMHOM (poHe.

HaxmvuTe mporpaMMHYI0 KHOOKY YBenuu. Bbifen. o6nactb (M KHOIIKY
BBO/A), YTOGBI I[EHTPUPOBATh M300pasKeHHe CHUTHAJIa [0 BPEMEHH,
COOTBETCTBYIOIIEMY BbIOPAaHHOHN CTPOKe Tab/uIlbl Lister, u
aBTOMATUYECKH 337aTh 3HAUEHHE MaciiTaba PasBepPTKHU.

Hazxxmure mporpaMmHyio KHOHKy OtMenutb Macwrab, 9yToGbI BEpHYTHCA K
HACTpOHKaM MaciuTaba pasBepTKU U 3a[ePiKKH, IIPeIIeCTBOBABIINM
mocJaeTHEMY HasKaTHI0O KHOOKU YBenuy. Bblgen. obnactb.

Hasxvure mporpaMMHyI0 KHOHOKy [lapamerpbl, YToObI OTKPBHITH MEHIO
"TlapameTps! Lister". B aToM MeHI0 MOKHO BBIINOJHHUTDL CJeayIoIllee:

BrJ/II0o4nTh WJIM BBIKJIIOUNTH mapameTp Otcnexusartb Bpema. Eciau ou
BKJIIOYEH, TO IIPH BHIOOPE Pas3JIHMUYHBIX CTPOK TabJauIlbl Lister (c
IIOMOIIBI0O PYYKH BBOJA, IIOKA COOp JaHHBIX OCTAHOBJIEH) 3HAYEHUE
3a/IePKKN PasBepPTKU OyoeT M3MEeHAThCSI B COOTBETCTBHM CO BpeMeHeM
BBIOpaHHOI cTpOoKU. KpoMme Toro, mpu usMeHeHUH 3HAYEHUS 3aI€PHKKHU
pasBepTKEU OyAeT BBINOJIHATHCA IPOKPYTKA TaOauIbl Lister.

HasxaTe mporpaMmmHyto KHOIIKY [pokpyrtka Lister BBIIIOJTHATH IPOKPYTKY
CTPOK JIaHHBIX Ha 3KpaHe Lister ¢ momoIpi0 py4vyKkud BBOJA.

Haxkars nporpaMmHuyro kHomnky Hawano orcuera m ¢ moMoOIbI0 PYyYKH
BBOJa BBIOpaTh oToOpaxeHne B cToJ0Ie "Bpems" skpana Lister
BPEMEHH II0 OTHOLICHUIO K 3aIyCKy W/ K IPeAbIAyINeHd CTpoKe
maKera.
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Mouck paHHbIX B nucrepe

Korna 3aelicTBOBaHO NEeKOJUPOBaHHE IOCJeN0BATEbHBIX NAHHBIX, BbI
MO:KeTe MOJIb30BaThcd KJjaBuiied [Search] myisg HaxomxIeHHUS WM MOMeEIeHU
METOK Ha CTPOKH B JIMCTEpE.

DyHKITMOHAJbHAA KjaBuilia Search mosBo/igeT BaM ompenesiaTb COOBITHSA
IIJId IIOWCKA aHAJOTUYHO OIMpeesIEeHHI0 IPOTOKOJA 3allycKa.

HaiigeHHble COOBITHA MapKUPYIOTCSI OPAHIKEBHIM IIBETOM B KpailHeM JIEBOM
cTo/1011e JucTepa. OO0Iee KOJIUYEeCTBO OOHAPYKEHHBIX COOBITHH
UHIUIIPYeTCA HaT (PYHKIIMOHAJILHBIMHU KJIABUIIAMH.

-540.08

O wubkK

Kanansl

oc 1

Kaskmas ommus TeKOJHUPOBAaHHUS II0C/IEI0BATE/IbHBIX JAHHBIX II03BOJISIET BaM
HaXOJUTh XapaKTepHbIe /I MPOTOKOJIA 3ar0JIOBKH, JTaHHbIE, OIIUOKH U IIP.
OobpaiaiiTech K CAEIYIONMM OIIMCAHUIM.

e "TTouck manabix CAN B Tabuauie Lister" ma crpanuie 336
e "Ilouck manubix I12C B Tadmauie Lister" Ha crpanume 356
e "Tlouck mauubix LIN B TaGuauiie Lister" Ha crpaHuiie 345
e "Tlouck pmauubIx SPI B Tadsune Lister" Ha cTpanune 367

e "Ilouck manapix UART/RS232 B Tab/mne Lister" ma crpanuie 378
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Perynuposka apkocTu

Bb1 MoxeTe peryanupoBaTb APKOCTb OTOépaJ‘KaeMBIX ocouJIJiIorpaMm IJ1s

Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X

PYKOBOJ.'I,CTBO nonb3oBarensa

8
Hacrpoiika 3kpaHa

Perynupoeka apkoctu 121

YctaHoBKa M 0TMeHa nocnecseyenna 123
Ouuctka akpaHa 124

Bbi6op TMna macwutabHoit cetku 124
PerynupoBgka apkoct1 MmacwutabHo ceTku
Oukcauma nsobpaxenua Ha akpaHe 126

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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8 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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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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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
crpanuiie 176.

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
neiicreue)" Ha crpaHuie 287.

Bbi6op TMNa macLuTabHoMn cCeTKm

124

Korpa Bbibpan Tum 3amycka Video (cm. pasges 10.12 "3amyck mo
BUgeocUrHagsaM" Ha crpaHune 144) 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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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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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 fnericTBue)" Ha cTpaHuie 287.

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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0e® Metku

BknioyeHue u BbiknioyeHne metok 127

lpucBoeHue kaHany sapaHee onpeaeneHHbix Metok 128
Onpeaenexnue HoBoit meTkn 129

3arpyska cnucka MeToK W3 creuuarnbHo co31aHHOT0 TEKCTOBOTO
thaiina 131

BoccraHoBneHue 3aBoAckux Hactpoek 6ubnuotekn metok 132

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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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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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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ABTromMaruueckoe
npupauweHue
HOMepoB npu
NpUCBOEHUM
METOK

130

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 9

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

132

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
PykoBopacTBO Nnonb3oBarena

3anycku

Hactpoiika ypoBHa 3anycka 135

MpuHyautenbHblli 3anyck 135

3anyck no dgpoHty 136

3anyck no wabnoHy 138

3anyck no anutenbHoctT uMnynbca 141

3anyck no BuaeocurHanam 144

3anyck no curHanam nocrnegoBatenbHbIX AaHHbIX 155

Hacrpoiiku samycka ocuu/iorpada omnpene/ sioT MOMEHT Hadaja cOopa u
oToOpaskeHus HaHHbIX. Hampumep, MOMKHO HACTPOHUTDH 3AILyCK IIO
nepeaHeMy (PPOHTY BXOJHOTO CHUT'HaJla aHAJIONOBOro KaHaJsa 1.

HOBepHyB PYYRY YPOBHiA 3allyCKa, MOJKXHO HaCTPOHUTH YPOBEHb
OéH&pyﬁCeHI/IH (l)pOHTa aHaJIOI'OBOT'O KaHaJla IIO BE€PTHUKAJIH.

Kpome 3aimycka 1o (ppoHTY, MOKHO HACTPOHUTH 3aIIyCK IO IJIHUTETHHOCTH
UMIIYJIbCOB, MO IIAa0JIOHAM W II0 BUIEOCUTHAJIAM.

B kadecTBe MCTOYHHKA CHUTHAJIA /I GOJIBIIMHCTBA THUIIOB 3aIlyCKa MOJKHO
HMCIOJIB30BaTh JII0OO60N BXOogHOM KaHas miau BNC (cMm. pasmen "Bxoj
BHEIIHEer0 HCTOYHHKA 3aIycka' Ha cTpaHule 163).

BHeceHHbIe B HAaCTPOHMKHU 3aIlyCKa M3MEHEHHS BCTYIAIOT B CHJIY
HeMejIeHHO. Ec/in BHeceHHe M3MeHeHHH B HACTPOHMKH 3aIrycKa
MPOUCXOTUT, IIOKA OCIIHJIIOTpadd OCTAaHOBJIEH, TO IIPU MOCJEYIOIEM
"HaxkaTuu KHomuku [Run/Stop] (Myck/Cron) mau [Single] (OaHokpaTHbliA 3anyck)
NPUMEHSIIOTCSI HOBbIe HACTPOUKH. Ec/iM Bo BpeMs M3MeHEHHUS HACTPOEK
3alycka ocrusiorpad padoTraer, TO HOBblIe ITapaMeTpbl 3aIlycKa OyayT
HCIIOJIb30BAHbI B CJIEAYyIOIEM IUKJ/Ie cOopa JaHHBIX.
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IIpu OTCYTCTBMH IYCKOBBIX CHUTHAJIOB I cO60pa U OTOOpaMKEeHHs TaHHBIX
MOJKHO HCII0J1b30BaTh KHOIIKY [Force Trigger] (Mpunyaur. tpurrep).

JIJ1s1 HACTPOMKN HapaMeTpPOB, BJUSIONIMX Ha JHOOH THII 3aIlyCKa, MOKHO
BocmoJib30BaThca kKHONKOU [Mode/Coupling] (Pexxum/cBa3b) (cm. ItaBa 11,
“Pesxum 3amycka/cBA3b,” Ha cTp. 157).

Kak m HacTpolkm ocrusiorpacda, HACTPOUKH 3aITyCKa MOKHO COXPAHUTH
(cm. I'maBa 18, “CoxpaHeHure/BOCCTaHOBJ/IEHNE (HACTPOHKH, SKPaHbI,
aHHbIe),” Ha cTp. 249).

06wme ceepenna  IIyCKOBBIM CHTHAJIOM SBJIIETCS TaKOI, TP KOTOPOM BCSAKHH pa3 IIpPH
0 3anyckax BO3HHUKHOBEHHM KOHKPETHOI'O YCJIOBHUS 3allyCKa OCIUJIJIOTpad HAYHHAET
oTc/exRuBanne (OToOpakeHne) OCIU/IJIOIPAMMbI U3 JIEBOHM B MPaByI0 YacTh
sKpaHa. IIpu 3TOM IIPOUCXOIUT CTAOUJILHOE OTOOpaKEeHHE TAKUX
HepUOAUYECKNX CUTHAJIOB, KAK CHHYCOUJIAJIbHbIE U MPAMOYTOJIbHbIE BOJIHBI,
a TakikKe TaKHMX HeNepUOOUYECKHX CHTHAJIOB, KaK IIOTOKH
HOCJ/IeT0BATEbHBIX TAaHHBIX.

Ha mpuBeieHHOM JaJjiee PUCYHKe IIpeICTaB/IeHa KOHIeNTyaJIbHAsd MOJEJb
namMaTu ocnuisiorpada. CoObITHE 3aIlyCKa MOKHO BOCIIPHUHHUMATH Kak
TPaHUILy MeXIY IPENIIyCKOBBIM U HOCTITYCKOBBIM OydepamMul ITaMATH
ocrmmorpada. IlostoxkeHne cOOBITHA 3aIlycKa B MaMATH OchuIorpada
ompejiesiseTcs HACTPOMKAMU TOYKH OTCYeTA BPEMEHH U 3a[epPiKKU
(ToJ/I0sKeHUA MO TOPHU30HTAJHM) (CM. pasmes "Pery/impoBka 3afep:KKU IO
ropusoHTaJ N (I10JI0KEeHU:A)" Ha cTpaHuile 51).

CobbITue 3anycka

MpennyckoBoi 6ydep| MocTnyckoson 6ydep|

N J
e

MamsaTe ocumnnorpada
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Hacrpoiika ypoBHa 3anycka

HOBepHyB PYYRY YPOBHA 3allyCKa, MOKHO HACTPOUTH YPOBEHBb 3allyCKa OJId
BI)I6paHHOI‘O aHaJ0r'oBOro KaHaJia.

YTo6BI YyCTAaHOBUTH yPOBeHb Ha 50% CHTHaJIA, CJIEAyeT HaKaThb PYUKY
YPOBHA 3amycka. Ec/In MCIIo/Ib3yeTCs CBA3b II0 IIEPEMEHHOMY TOKY, TO IIPHU
HaKaTUU 3TOH PYYKH yPOBEHb 3allycka OymeT ycTaHoBJeH Ha 0 B.

IToJstokeHMe YpOBHA 3allyCcKa [/ aHaJIOTOBOTO KaHaJIa IOKa3aHOo
COOTBETCTBYIOIIIUM 3HAYKOM Tp B KpalHeH JIeBOH YacTH 9KpaHa (eciu
aHAJIOTOBBIA KaHaJI BKJIIOYEH). SHAUYEHHE YPOBHA 3aIyCKa /I aHAJIOTOBOTO
KaHaJ/Ia OTOOpakaeTcs B BEPXHEM IIPABOM YIJIy SKpaHa.

YpOBEHb 3aIlyCcKa I BbIOPAHHOI'O IM(PPOBOr0 KaHAJIA MOIKHO 3a[aTh B
BHJIe IIOPOroBoro 3HadeHud B MeHio 'Iloporm mudposBoro kaHaJsa'.
Haxwvure kHonky [Digital] (UndpoB.) Ha sunieBoit manesm ocnmiorpada, a
3aTeM C IOMOIIbI0 IMporpaMMHoi KHomku [oporu 3agaiiTe MOpPOroBbIH
ypoBesnb ("TTL", "CMOS", "ECL" uiau "3amaHo moJb3oBaTesaeM") MJisd
BBIOPAHHOI I'PyIIbl MU(PPOBLIX KaHa/I0B. Iloporosoe 3HaudeHUe
oTOOpasuTCsI B IIPABOM BepXHEM YIVIy SKpaHa.

YpOBeHb JIMHEHHOI'O 3aIlyCKa HACTPOUTH HEBO3MOMKHO. JTOT 3aIlyCK
CHMHXPOHU3MPOBAH C JIMHHEH 3JIEKTPOCHAOKEHHs OCIH/Iorpada.

Y106b1 M3MEHUTL YPOBEHb 3aMycka BCex KaHanos, crneayeT HaxaTb kHonky [Analyze]
(AHanu3) > QyHKumu v BbI6paTh NYHKT YPOBHK 3anycKa.

MpunyautenbHbIi 3anyck

IIpu nHaxaTuu kHomku [Force Trigger] (Mpunyaut. tpurrep) BuInmosTHAETCA 3aILyCK
(kakoro-1u60 meHCcTBUSA) M OTOOpaskaeTcsa cO60p JTaHHBIX.

ATy KHOIIKY MOKHO HMCIOJIb30BATh B peskuMe 3alrycka "HopMaJsbHbBIH",
Korya cOOp JAaHHBIX OCYIECTBJISETCS TOJIBKO IPH BBIIOJHEHHUH YCJIOBHS
3alycka. B aToM pekuMe, ec/H 3alyCK He BbINOJIHAETCA (TO eCTh,
oToOpakaeTcd HHAMKATOP "SamyrieH?"), MOMXKHO HaxaTbh KHOUKYy [Force
Trigger] (Mpunyaur. Tpurrep), 4To6BI MPUHYIUATETHHO BBIIIOJIHUTD 3aITyCK U
OPOBEPUTH MOCTYIAIOIINE CUTHAJIBI.
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B pexnme samycka "ABTO", ecil yCJIOBHE 3allyCcKa He BBIIIOTHEHO, 3aITyCK
BBIIIOJIHIETCA IMPUHYIUTEILHO, U OoTOoOpakaeTca MHAUKATOp "ABTO?".

3anyck no chpoHTy

3anyck 1o (PpoOHTY — 3TO 3aIlyCcK II0 MNOUCKY yKasaHHOTO (ppoHTa
(OTKJIOHEHUs) M YPOBHSA HaAIpAxkeHUsd Ha opMe curtHasga. C mOMOIIbIO
3TOr0 MEHI0 MOMKHO 33/1aTh HUCTOYHUK 3aIlyCcKa U OTKJIOHeHHe. Tu,
UCTOYHUK W YPOBEHDb 3aITyCKa (ec/IM NPUMEHHMO) OTOOPAKAIOTCA B IIPABOM
BEepXHeM YIJVIy dKpaHa.

1 Hasxwmwure kaaBunry [Trigger] Ha mepemHeid maHeau B cekrnuu Trigger.

2 HaxMure PyHKIMOHAJIbHYIO Kjaapuiry Trigger B menio Trigger, a saTeM c
noMoIlbio pyuku Entry Bbi6epute Edge.

3 Yro6nl BHIOpPATh MCTOYHUE 3AIIyCKa, BHIINOJHHATE CJIEAYIOIUE NEeHCTBHIL.
AnHaJjioroBeIii KaHaJI, KOJIMYECTBO KaHaJ0B — 1.

ITudpoBoii kaHas (Ha ociu/Iorpade CMEeNIaHHbIX CHUTHAJIOB),
KOJINYEeCTBO IMU(PPOBBIX KaHaoB MuHyc oguH — DO.

BHewnmne - 3amycku, OCyIeCTBJIAIONINECT Yepe3 CHUTHAJ Ha 3aJaHel
naHesan EXT TRIG IN.

JluHeiiHble — 3amyckwn, ocyliecTBJAdIHeca Ha 50% ypoBHe INepeHero
¥ 3aHero (PPOHTA CHUTHAJA HCTOYHHKA [MUTAHHS IIEPEMEHHOI'0 TOKA.

WaveGen - 3amycku, ocyllecTB/Amuecad Ha 50% ypoBHe IlepeaHero
dpoHTa reHepaTopa BbhIXogHOro curHasa. (He mocTymHO, Korma
BbIOPAHbI IIOCTOAHHBIN TOK HJIM IIIyMOBbIE CHUTHAJIBI.)

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

BoIiOpaHHBIA HCTOYHHEK 3aIlyCKa YKasbIBaeTCSI B IIPABOM BEPXHEM YIVIy
9KpaHa, PIJOM C CAMBOJIOM OTKJIOHEHMS:

c 1 mo 4 = aHaJIOrOBBIE KaHAJIbI;
D0 mo Dn = mudpoBblie KaHAJILI;

= BXOJ] BHEITHEro TPUITEPA;

c
E
L = JIMHeHHBINA 3aITyCK;
w

= re”dHeparTrop CHTHaJIOB.
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3anyckn 10

4 Haxvure kjaasuiry Slope um BoiGepure nepegHuii PpoHT, 3aJHUN (PPOHT,
yepemoBaHue (PPOHTOB HJIM JIH000H (PPOHT (B 3aBUCHUMOCTH OT
BBIOPAHHOT'O MCTOYHHKA). Ball BbIOOP MHAUIMPYETCA B IIPABOM BepXHEM
yIJIy sKpaHa.

Agilent

10 AEHHb

Kanant
oc 10.0:1
10.0:1

4D OTRNaHEHKE

S

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

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

Bce pexxumbl Mcnonb3yoT NponyckHy cnocobHocTL ocuunnorpada Lenukom, Kpome
pexxuma noboro ppoHTa, KOTOPbI UMeeT orpaHuyeHue. B pexxume nioboro dpoHTa 3anyck
6yaet BbINOMHEH NO cMrHanam Hesatyxatolei BonHbl Ao 100 MI'u, Ho MoxkeT Takxe 6biTb
BbIMOMHEH Ha M30MMPOBAHHbIX UMMYNbcax A0 3Ha4yeHua 1/(2*nponyckHaa cnocobHOCTL
ocuunnorpada).
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10 3anycku

Mpumenenue
thyHKuMM
AutoScale ana
YCTaHOBKH
3anycka no
thpoHTy curHana

IIpocTedmuM CIIocO00OM YCTAaHOBKH 3allyCKa I10 (DPOHTY CHUTHAJIa SBJISETCS
npuMmenenne Qpysrnmu AutoScale. IIpocto HaxmuTe Kjaapuirny [AutoScale].
Ocruiorpad HONbITAETCS PeaH30BATh BHYTPEHHHH 3aITyCK C
OpUMeHeHHeM HpocToro tuiia samycka Edge. Cm. "HcmoJsib3oBanue
apToMaclmTadbupoBaHua" Ha crpanuie 30.

Texnonorna MegaZoom pna npocroro 3anycka

C nomolLbto BCTpoeHHoM TexHonormum MegaZoom MOXHO aBToMaTU4Yecku MacLiTabuposath
CUrHar, nocne 4ero ocuMnnorpad BpeMeHHo NpeKpaTuT PerucTpUupoBaTh CUTHanbI.
MonyyeHHble JaHHble MOXHO YBENWUYNTL U MPOCMOTPETb C NOMOLLLIO PyyYeK peryrpoBku
Mo BepTMKanu U ropusoHTanu. 1o NO3BONMT NIETKO HalTK CTabuUnbHYO Touky sanycka. Mpu
ucnonb3oBaHun yHkumum AutoScale yacto noasnAeTca akpaH 3anycka.

3anyck no wabnoxy

138

3amyck 1o ma0JIoHy OIpejesideT yC/IOBHE 3aIlyCKa, BBIMOJHASI ITOUCK
YEKa3aHHOro mab/JgoHa. OTOT MIAGJ0H IIPeACcTaBasIeT cO00i KOMOWHAITHIO
KaHaJIOB ¢ JiormdeckuM omnepaHmoM AND. Kamxapiii KaHAJ MOKET UMETh
sHadenne 0 (Huskoe), 1 (BbIcOKoe) miIu "6e3pasanuHoe coctogHue" (X). s
KaHaJla, BKJIIOYEHHOrO B ITA0J0H, MOKHO YKa3aTh NEPeTHUN WU 3aTHUH
GpoHT. Bo3MOKHO TakKe BBIINOJHEHHE 3aIlyCKa COTJIACHO
IIeCTHAAIIATEPUYHOMY 3HAYEHHIO IIMHBI, KAK ONKUCAHO B pasfesae "3allyck
O IIeCTHAMIIATePUYHOMY ITA0/JIOHHOMY 3HAYEHHIO IMHHBI" Ha

crpanuiie 140.

1 Haxwmwure kHOUKy [Trigger] (Tpurrep).

2 HasxkmuTe IPOrpaMMHYI0 KHOIIKY 3anyck B MeHIO "3amyck", saTeMm
IIOBEPHUTE PYUYKY BBOjJa, uyToObI BhIGpaTh Llabnon.

3 ]l BhIOOpA KakKaIOT0o M3 aHAJOTOBBIX MJIM ITU(PPOBLIX KAHAJIOB,
KOTOpbIe HEOOXOIHUMO BKJIIOUYUTH B ITA0/IOH, HAKHMAaNTE IIPOrPaAMMHYIO
kHonky Kauan.

OT1o uctouyHuk ycsaosusa 0, 1, X wian "ppoHT" g maHHOro KaHasa. [Ipum
HaKaTUu OporpaMMHo¥d KHouku Kawan (mm moBopoTe KHOIKH BBOA)
BBIOPAaHHBIN KaHas OyaeT BbIgeseH B IMabj0HE, TO €CTh, B CTPOKe HaJ
OpOrpaMMHBIMH KHONKAMH M B IIPABOM BepXHEM YIVIy 9KpaHa PIJIOM C
asieMeHToM "Pat".
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IToBepHYB pPy4YKy YPOBHS 3aIlyCKa, HACTPOUTE YPOBEHb 3aIlycKa IJId
BBIOPAHHOTO aHaJI0roBoro kaHasa. Hammure kHouky [Digital] (Uudpos.) u
BoiGepuTe Moporu, YTOGHI yKa3aTh IIOPOrOBBIA YPOBEHDb I LU POBBIX
KaHaJI0B. 3HAUEHHEe YPOBHS 3aIlyCKa HJIA IU(MPOBOro II0pOra
oToOpakaeTcs B IIPABOM BepXHEM YIVIy SKpaHa.

4 BobiOupas KaHaJIbl, KAKIbIH pas HAKHUMaNTEe IMPOrPAMMHYIO0 KHOIKY
LWWabnon u 3amaBaiiTe yc/oBHe /I KaKIOr0 KaHajia B ITa0/I0HE
IMOBOPOTOM PYYKH BBOJA.

Kanansl

o

nr—nnnn
LlagEnaH
~

£
%
L 111001100, B E&
K aHan 43 LWefnaH
1 0

0 sagaer 011 BHIOPAHHOIO KaHaJ/Ia 3HAYeHHe IIa0/I0HA "HOJIb"
(auskoe). Huskoe cocTosHHe 03HAYAET, UTO YPOBEHb HAIPIKEHU
KaHaJjla HU/Ke YPOBHS €ro 3allyCcka WJIN IOpOoTa.

1 3agaeTr O/ BHIOpAHHOI'O KaHaJia 3HadeHHe miabjgoHa 1 (BbICOKOE).
BbICOKOE COCTOSIHHE 03HAYAET, YTO YPOBEHDb HAIIPKEHHS KaHAJIa
BBIIIIe YPOBHA €ro 3allyCka WJId Iopora.

X zamaeT i BHIOPAHHOI'O KaHAJIA 3HAUYEeHMe IIaG/I0Ha "0e3pas/IndHoe
cocroauue". KaHaJ, Ui KOTOPOro 3amaHo "0e3pasindyHoe COCTOSHHE",
UTHOPHUPYETCAd U KaK YacThb IabJ0HA He HCIoJb3yeTcda. OJHaKo ecsiu
BCEM KaHajilaM B IIAa0JI0HE IPHCBOEHO 3HAUYeHHE "Oe3pas/IMuHoe
COCTOSIHHE", TO 3aIlyCK OCIHUJIIorpacda He OyaeT BBINOJIHEH.
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[IporpaMMHas KHoIKa mepenuuil (4) maum saguuit dppont (1) 3agaer
B 11a0JI0HE /I BHIOPAHHOTO KaHa/a 3HadYeHHe PPoHTA. B 1mab/ioHe
MOJKHO YKa3aTh TOJbKO OOHWH IIepeqHUN WJIN 3agHUil (ppoHT. Eciu
3HaUeHHe (PPOHTA 3aaHO, TO 3AIYyCK OCIU/IJIOrpacda IMPOU3OUIET MO
MOCTHKEHUN YKA3aHHOIO (PPOHTA, €CJIH BBIMOJHAETCSA YCJOBUE
1abJI0HA, YCTAHOBJIEHHOIO JIA NPYTHUX KaHAJIOB.

Ecnu 3HadyeHus (ppoHTa He yKasaHO, TO 3aIlyCK OCIHJIIorpada
OPOU30UIET COIVIACHO HOoc/eqHeMY (DPOHTY, IIPHU KOTOPOM
BBIIIOJTHAIOTCS yCJIOBUS IIA0JIOHA.

Yka3saHnue thpoHta B wabnoxe

B wabnoHe MoXHO yka3aTb TONbKO OMH Npe/en nepeaHero Unu saaHero gpowta. Ecnu
ycTaHOBIEH npeaen gpoHAa, a 3aTeM B WabnoHe BbiGUpaeTcA Apyroi kaHan v AnfA Hero
ycTaHaBMMBAeTCA MHOM Npeaen hpoHTa, TO 3Ha4YeHUe npeablayllei YCTaHOBKU ()poHTa
u3MeHAeTcA Ha "6e3pa3nuyHoe cocToaHue".

3anycx no wecrtHaguaTepuyHomy I.llﬂﬁﬂOHHOMy 3HA4Y€HUI0 WLNHbI

140

MO:KHO yKasaTh 3HaYeHHE IIHHBI, 10 KOTOPOMY OymeT OCYIIeCTBJIATbCI
3amyck. 1 aToro cHavaJjia olpejie/uTe IMUHY. [[OITOJTHATE/IbHbIE CBEIeHU
cMm. B pasmese "OrobpakeHne IMQPPOBBIX KAHAJIOB Kak IIHHBI" Ha
ctpanulie 104 . 3ammyck 1o 3HAYEHHUIO IIUHBI MOKHO OCYIIE€CTBJIATH
HE3aBHCHMO OT TOI'0, OTOOPAKAETCSA IIMHA WM HET.

YT06bI OCYIIECTBUTD 3AIyCK IO 3HAYEHHUIO IIHUHBI, BBIIOJHUTE CJIEIYIOIIHe
nelcTBuUA.
1 Haxmwure kHOomky [Pattern] (LLlabnoH) Ha mepegHel maHeJsIH.

2 Haxkmure mporpaMMmHyro kHoOmky KaHanm u moBepHHTe py4YKy BBOJIA,
yT00bI BbIOpaTh WnHal naum Luna2.

3 HaxmuTe mporpaMMHYyI0 KHOHOKY Yucno u moBepHHTE PYdKy BBOJA,
4TOOBI YKa3aTh YHCJIO BbIOPAHHOM IIHUHBI.

4 Haxmure nmporpaMMHy0 KHoNKy LllecTHaguatepuyHbiii ¥ TIOBEPHUTE PYUIKY
BBO/Ia, YTOOBI yKa3aTh POPMAT YHCJIA.

Ecnu uncno coctout meHee Yem u3 yeTbipex 6uT, TO KONKUYECTBO BapuaHTOB €ero 3HayeHui
6y,£l6T orpaHu4yeHo BblﬁpaHHbIM KOnM4yecTBoM 6UTOB.
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5 C moMoIbio IIPOrpaMMHOM KHOIIKH YCTaHOBWTb BCE YMCNA MOSKHO 3aaTh
KOHKPETHBIA (popMaT /11 BCeX UHCeI.

Ecau mecTHagnmaTepuyHOEe YHUCJIO IMUHBI COAEPIKUAT OOUH HUIA HECKOJIBKO
o6uroB Tuia "mpomyck" (X) mwiu 6uTtoB co sHadeHueMm "0" miau "1", To BMecTO
9TOro umcsa GymerT oToOpaxkaTbcsa 3HAUOK "$".

CBefienus 06 oTOOpakeHWU NUQPPOBOU IIWHBI, KOT/Ia BKJIIOYEH 3aIlyCK IO
mabJ/I0Hy, CM. B pasfese "OroOpaxeHre 3HAYEHUH IIHH IIPH
HCIIOJIb30BAHUM 3aIlyCKa I10 IIadJIoHy" Ha crpaHure 106.

3al1yCK no AnutesibHOCTM UMNynbca

IIpu KCIIOJIb30BAaHUM 3aIlyCKa II0 JJIUTEILHOCTH HUMITYJIbca (MMITYJIbCHOM
noMexe) ocrnuiiorpad OymeT 3aIyCcKaThCsd MPU MOJIOKUTETLHOM WA
OTPUIATETPHOM HMITYJ/IbCE YKAa3aHHOU MjIuTeJbHOCTH. EcC/In HyXKeH 3alIlyCK
0 yKasaHHOMY 3HAUYeHUI0 TalM-ayTa, BOCIIOJAb3yHTech Tpurrepom Labnou B
MeH0 "Samyck" (cMm. "Samyck mo 1ma0JioHy" Ha cTpaHume 138).

1 Haxwmwure kHOUKy [Trigger] (Tpurrep).

2 HasxmuTe IPOrpaMMHYI0 KHOIIKY 3amyck B MeHIO "3amyck", a s3aTeM C
IOMOIIBI0O PYYKH BBOOA BbIGepuTe [INUTENnbHOCTb UMAYNbCA.
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AnuT. umn 1

HasxxmuTe mporpaMMHYI0 KHOIKY WCTOMHMK W MMOBepHHTE PYYKYy BBOJA,
qTO0BI YKa3aTh MCTOYHHK KaHaJja /I TPHUILTEpA.

BriOpaHHBIA KaHAJ 0TOOPA3UTCI B IPABOM BEPXHEM YIVIy SKpaHa, PIgoM
C CHMBOJIOM HOJIIPHOCTHU.

VM CTOYHUKOM MOKET OBITh JII0O0OI aHAJOTOBBIA MM ITH(PPOBOH KaHaJI,

JOCTYIHBIN Ha BallleM ochu/Iorpade.

YT06bl HACTPOUTH YPOBEHb 3aIlyCKa, BBIIOJHUTE CJICAYIOLIHE NeACTBUI.
IIpu BHIGOpE AHAJIOTOBBIX KaHAJIOB IIOBEPHUTE PYUYKY YPOBHS 3aILyCKa.
IIpu BBIOGOpEe HMUQPPOBLIX KaHaaoB HaxkMmuTe KHomnky [Digital] (LUudpos.)
¥ 3aJaiiTe IIOPOroBbI YPOBEHb C MOMOINBI0 mapamerpa [Moporu.

3HadyeHHe YPOBHS 3allyCKa WA HU(MPOBOro IIOPOra OTOOpaKaeTCa B

IIPaBOM BepXHEM YIVIy SKpaHa.

HaxMuTe MporpaMMHYI0 KHOIKY HOJISPHOCTH HMMILYJIbCa, YTOOBI

BBIOPATh MOJIOMKUTEHHYIO (ﬂ_) WJIH OTPUIATEIbHYIO (U) MOJIAPHOCTD

JIJIT ICKOMOHM JTUTEeJIbHOCTH HMITYJIbCA.

BoiOpaHHAasd IIOJAPHOCTh HMILYJIbCA OTOOPAKAETCSI B IIPABOM BepXHEM
yriIy sKpaHa. I1oJI0KATEeIbHBIA UMITYJIbC BBIIE TEKYIero yPOBHS
3aIlyCKa WJIM IIOPOra, a OTPUIATEbHBIA — HHUKE TEeKYIIero ypOBHS
3aIlyCKa WJIM IIOpOoTa.
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IIpu BhIGOpE ITOJIOKUTETBHOI'0 HUMITY/IbCA 3aIlyCK IMPOU30HUIET B MOMEHT
nepexoa UMILYyJIbca "BbICOKUHA-HU3KUN", €CJIU yIOBJIETBOPIETCS
KBaJIN(pUKAIIMOHHOE yc/oBue. IIpu BbIOOpE OTPHUIATETHHOIO UMIIYJIbCa
3aIlyCK IIPOHM3OHUAET B MOMEHT IIepexoa HMILyJibca "HU3KUH-BBICOKUIT",
ecJI yOOBJIETBOPAETCA KBAJTUPUKAIMOHHOE YCJIOBHE.

6 Ha:xmure mporpamMuyio kKHomky "Kiaccudurarop" (< > ><), yT0oObI
BBIOPATh KJIACCU(DUKATOP BPEMEHH.

C momoIbi0 IporpamMMHoi kHonkH "KiaccudpuraTop" MOKHO
YCTaHOBUTH 3aIllyCK ociusiorpada Ipu AJIUTeJIbHOCTH HMITYJIbCa,
KOTOpasd:

Menblile 3HaUYeHUS BpeMeHHU (<).

Hampumep, /14 II0JI0KUATEIbHOIO HUMILyJIbca, ecau t<10 Hc.

|<—10 ns — |<—10 nS:’l/Trigger
i | I

Boubiiie 3HaueHusa BpemeHu (>).

Hampumep, /14 MOJIOEKUTEJTHHOIO UMITyJIbca, ecan t>10 Hc.

=10 ns - =10 ns —= _ - Trigger
|

B mpenenax nuamasoHa 3HadYeHWH BpemeHH (><).

Hampumep, 114 IOJI0KUTEILHOTO UMIyJIbca, ecan  t>10 Hc u t<15 HC:

10 NS —| |f——15nNS —] f—12 ns_.|/Trigger
| L L | L

7 YcraHOoBUTe 3HAYEHUSA BPEMEHH KJIaCCHPUKATOPA C IOMOIIBIO
IPOrpaMMHON KHOIKM (< HJIM >) M IOBEPHHUTE PYYKY BBOMAA, UTOOBI
3a/1aTh KJIACCU(MUKATOPHI JJIUTEIbHOCTH HUMILYJIbCA.

KnaccudukaTopbl MOMKHO 33aTh CJAEIYIOIAM 00pPa3oM.

2 HC o 10 ¢ g kmaccucpukaropa > win < (5 He Ao 10 ¢ aj1a
MojeJiel ¢ IoJiocoil mpoiryckaHusa 350 MI').
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3anyck no
ANUTENbHOCTH
umnynbca <
nporpamMmHas
KHOMKa anA
YCTaHOBKH
Knaccudukaropo
B

3anyck no
ANUTENbHOCTH
umnynbca >
nporpamMmHas
KHOMKa anA
YCTaHOBKH
knaccudukaropo
B

10 HC mo 10 c mgj1a kjaaccuduraTopa ><, ¢ MUHHMAJIbHOH pasHHUIEH
5 HC MeXKIy BepXHeH W HHKHEH HaCTPOHKaMH.

e IIpu BBIOOpPE KJIaccuduraropa "mMeHbine" (<) ¢ HOMOIIbIO PYYKH BBOOA
MOZKHO 33JaTh 3aIlyCK OCIU/IIorpada MpH UMITYJIbCE, TJIUHA KOTOPOTO
MeHbIIle 3HAYEeHHUsA BPEMEeHH, OTOOPasKeHHOr'0 Ha IIPOrPAMMHOM KHOIIKE.

e IIpu BBIOOpPE KJIaccucuraTopa "B mpemesax guamnasoHa' (><) c
IOMOIIBI0O PYYKHN BBOJA MOKHO YCTAaHOBUTH 3HaUeHHUe BEpXHeEro mpejesia
IPOMEKYTEA.

e IIpu BBIOOpPE KJaccuduraropa "Gosbire" (>) ¢ MOMOIIBI0 PYYKH BBOJA
MOKHO 3aJaTh 3allyCK ocHuuIorpada IpH HMILYJIbCe, AJIMHA KOTOPOro
GoJibllle 3HAYEHUS BPEMEHH, OTOOPAaKEHHOI0 Ha IIPOrPaMMHOM KHOIIKE.

e IIpu BBIOOpPE KJaccuduraTopa "B mpeaesax guamnasona' (><) c
IOMOIIBI0 PYYKH BBOJIAa MOJKHO YCTAHOBUTH 3HAUeHUe HIKHETO IIpejesia
OPOMEKYTKA.

3anyck no Buaeocurianam

144

3alyck 110 BHAEOCHUTHAJIAM MOJKHO HCIIOJIB30BATDh /IS PErHCTPAIUN
CJIOKHBIX OCI[AJIJIONPAMM OOJIBIIIMHCTBA CTAHAAPTHBIX aHAJIOTOBBIX
BU€OCUTHAJIOB U BUIEOCUTIHAJIOB BBICOKOHM YeTKocTH. Cxema 3amycka
ompee/sieT BePTHKAJIbLHBIA U MOPU30HTAJIbHBIA HHTEPBAJI POPMbI CUT'HAJIA
U o0ecIleunBaeT 3aIlyCK Ha OCHOBE BbHIOPAHHBIX BaMU HACTPOEK.

Texuosiorua MegaZoom IV Bairero ocrusiorpacga obecnedynBaeT SApKoe U
XOpOoIlIo Hal/I0TaeMoe OTOoOpaskeHue JII0O0H YacTH BHOAEOCUTHAJIA. AHAIHN3
BUIEOCUTHAJIOB yIpollaeTcsa OJarogaps CIIOCOOHOCTH ocHusiiorpada
3aIlyCKaTbCs IO JIIOOOM BHIOPAHHON CTPOKE BHIEOCHUTHAJIA.

Mpu npumeneHuu npobHuka 10:1 BaxkHO, 4T06bI Y HEro Gbina NpaBMITbHO CKOPPEKTUPOBaHa
nepexoaHas xapaktepuctuka. Ocuunnorpad 4yBCTBUTENEH K 3TOMY Tak, 4TO MOXET He
3anyckarbcA, el HeNpaBUIbHO CKOPPEKTMPOBaH NPO6HUK, 0CO6EHHO NpPM MPOrPeCcCUBHbIX
thopmarax.
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1 Hasxwmwure kaaBumry [Trigger].

2 B menmo Trigger HammuTe (PYHKIIMOHAJLHYIO KjaaBuiry Trigger, saTeMm
BpamaiiTe py4dky Entry, uro6ns! BbiOpaTh BapuaunT Video..

MNenel

Agilent

|‘| ﬂ H " | H K. aHan bl

ISR ‘I I ;hi I‘l wﬁ "|||| HI .I"| il C : 10.0:1
[ | .| Il [ ] an.
:".|||.‘|,"w|||;|][|||\i'\|‘.!‘| [ 10.0:1
AERTRERER 11 ‘

'I"n‘nhl’-%ih'n\h&

RN ""'_'-"""-_—‘f"""""'_h"_-|

Mz TauRME

1

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

BoIiOpaHHBIA MCTOYHHUK 3aIlyCKa HHOUIUPYETCS B IIPABOM BePXHEM YIVIy
skpaHa. Bpamenue pyuku Trigger Level He mpuBOIUT K M3MeHEHHIO
YPOBH{ 3aIlycKa, MOCKOJbKY YPOBEHb 3aIlyCKa aBTOMAaTHYECKHU
YCTaHABJIUBAETCA HAa CHHXPOUMIIYJIbC. XapaKTep CBI3U Ha BXOJE 3aIyCKa
aBTOMaTHYecKn ycTraHaBsiauBaeTcd Ha TV B meHio Trigger Mode and
Coupling.

Cnepure 3a npaBsuJibHbIM corinacoBaHuem

MHorue BuaeocurHanbl Nnpoucxoaat ot 75 -oMHbIX UCTOYHUKOB. [Ina obecneyeHma
NpaBUIbHOrO COrNacoBaHWA ¢ 3STUMM UCTOYHUKAMM CrieslyeT NPUCOeMHUTL Ha BXOA,
ocuunnorpaca cornacoBaHHyto Harpysky 75 Om (Hanpumep Agilent 11094B).
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4 HasxmuTe (pyHKIUOHAJIBLHYIO KJIABUIILY ITOJIPHOCTH CHUHXPOUMILYJIHCOB,
4TO0bI YCTAHOBUTD BUIEO3AIYCK MO CHHXPOUMILYJIbCAM II0JIOKUATEIbHON

(ﬂ_) WJIN OTPUIATEILHOMH (U) TOJIAPHOCTH.

b Haskmure (byHKIIMOHAJbHYIO KjaBuiily Settings.

Peskiim
Manel

6 B menmo Video Trigger HasmuTe (pyHKIMOHAJIbHYIO KjaaBuiry Standard,
4TOGBI YyCTAHOBUTH TEJI€BU3MOHHBIN CTAHOAPT.

Ocrmsiorpad IOIIeP;KUBAET 3aIlyCK II0 CUTHaJIaM IlepedrCAeHHBIX
HUKEe TeJIEBUBMOHHBIX CTAHIAPTOB U BUAEOCTAHIAPTOB.

Cranpapr Tun pa3Beprku Cunxpoumnynbc

NTSC yepeccTpoyHas (interlaced) [ZBYXypoBHeBblii (bi-level)
PAL yepeccTpoyHas [IBYXYPOBHEBbI

PAL-M yepeccTpoyHas [IBYXYPOBHEBbI

SECAM yepeccTpoyHas [IBYXYPOBHEBbI

7 Haxmure QYHKIUMOHAJIbHYIO KjaaBuiry Auto Setup, 4To0ObI aBTOMATHYECKH
HACTPOUTH OCIHUJLIOrpad g BhIOPpaHHOrO HMCTOUYHHKA (Source) u
cranmapra (Standard):

YyBCTBUTEJBHOCTb KaHAJIA-UCTOYHUKA IO BEPTHUKAIU
ycraHaBauBaeTcd Ha 140 mB/pmedt.

CMellleHHEe KaHaJIa-MCTOYHUKA yCTaHAB/IMBaeTcad Ha 245 MB.
BrJiiouaeTcs KaHAJI-UCTOYHHK.

Tum 3ammycka ycraHasiauBaeTca Ha Video..

PexuM 3alrycka 10 BHAeocHUTHasiaM ycTaHasauBaeTcda Ha All Lines..

Tun macimrrabHoit cetku skpana (Grid) ycranasnusaercs Ha IRE (korma
BbIOpan craHpaptNTSC) uiu mV (cm. "Bpi6op Tuma macimTabHOMN
ceTkn" Ha cTpaHuile 124).

KoaddunuenT pasBepTku ycraHaBauBaeTcsa Ha 10 MKc/mes. g
cragnapros NTSC/PAL/SECAM.
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3aJiep:KKa yCTAaHAB/INBAETCA TaK, YTOOBI 3aIlyCK IMPOUCXOIHUJ Ha

epBOM JIeJIeHUHU cJieBa 110 T'OPU3OHTAJIH.

10

Bbl MokeTe Takike HaxaTh KJjaasuinu [Analyze]> Features, saTem BbIOpaTh

Video, uT00bI Cpasy IIOJydUTh OOCTYII K BAPHAHTAM aBTOMATHYECKOM

YCTAaHOBKHU BHJIE03aITyCKa U OTOOpaMKEHUs.

8 Haxxmure pyHKIIMOHAJbHYI0 KjaBuiry Mede, uTo6b1 BBIOpATh YacThb
BU€OCUT'HAJIA, II0 KOTOPOH HOJIKEH IPOU3BOIUTHCS 3AILYCK

ocruJiorpada.

Bo3MOKHBI cjeqylonie peKuMbl BUIE03AITyCKa:

Field1 u Field2 - 3amyck mo moJs10kuUTEeIbHOMY (PPOHTY IEPBOIO

MHU/I000PA3HOTO HUMITYJIbCA IOJYyKaapa 1 wim Imosaykagpa 2 (TOJIBKO
CTaHJAPTBHI C YEPECCTPOUHOH PA3BEPTKOMN).

All Fields - 3amyck 110 1o/10&ATEIbHOMY (DPOHTY IIEPBOTO HMIIYJIbCA B
HHTEepBaJie KaapoBoH (BePTHUKAJbHON) CHHXPOHU3AIIUH.

All Lines - 3amryck 1mo BceM CTPOYHBIM (IOPHU30HTAJIbHBIM )
CHUHXPOHUMIITYJIbCAM.

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

YepeCcCcTPOUHOH pasBepTKOIl).

Line: Alternate - ITooyepeaHBIN 3aIyCK IO CTPOKE C BHIOPAHHBIM
HOMepoM B moJiykaape 1 u mogaykaape 2 (tosbko NTSC, PAL, PAL-M

u SECAM).

9 Ecju BbI BbIOMpaeTe PEKHM 3aIllycKa II0 HOMEpPY CTPOKH, HAKMUTE
dyHEIHOHAILHYI0 KjaaBuiry Line #, saTrem Bpamaiite pyuky Entry, 4To0nI
BbIOpPATh HOMED CTPOKH [JId 3aILyCKa.

Huixe mpuBefieHbI JaHHBIE IO KOJUYECTBY CTPOK B KaMKJIOM IMOJIYKaJIpe
(mmoJs1e) MU1d KaxkI0T0 BHUIEOCTaHIApTA.

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
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3anycku

Mpumepbl
peanu3auum
BuAeo3anycka

Ciemyroliye IpuUMepbl IIPU3BAaHbI 03HAKOMHUTDL BAaC C BHIE03aIlyCKOM. B
9THX IIPHUMepax HcCIoJb3yeTcd BugeocTaHmapT NTSC.

e "3aImyck II0 OIpeJle/;IEHHON CTPOKe BHJeOCUTHaJsa" Ha cTpaHuile 148

e "3amyck II0 BceM CHHXPOUMITyJhcaM" Ha cTpaHuiie 149

e "3aIlryck 1o ompeeJieHHOMY ITOJIYKaapy BUAeOcHUTHaJs1a" Ha cTpaHuie 150
e "3ammyck II0 BceM ITOJIyKaJpaM BHUeOCHUTHaJIa" Ha cTpaHune 151

e "3amyck 110 HEYeTHHIM HJIU YeTHBIM HOJIAM' Ha cTpaHuiie 152

3anyck no onpeaeneHHoi CTpoKe BUAEOCUrHaNa

Jl1d peaiM3aliii BUIE03AIyCKA HEOOXOIMMO, YTOOBI aMILIUTY/Ia
CHHXPOUMITYJIbCA IIpeBhINMaJa 1/2 eJleHUuA CETKU C JIIOObIM aHAJOTOBBIM
KaHaJIOM B Ka4ecTBe MCTOYHHKA 3aIlyCKa. Y POBEHBb 3aIlyCKa He M3MEHSIETCA
npu BpameHnu pydyku Trigger Level, mockosbKy OH ycTaHaBIMBaeTcCs
aBTOMATUYECKH Ha BEPIIUHBI CUHXPOUMITYJIbCOB.

OmHUM OPHUMEPOM 3aIlyCcKa II0 OIpeeJeHHON CTPOKEe BHUEOCUTHAJIA
sABJIIeTCs HaOJIIOJIeHNEe TECTOBBIX CHUTHAJIOB BEPTHUKAJILHBIX HHTEPBAJIOB
(VITS), koTopble OOBIYHO HAXOOATCA B CTpPoKe 18. J[pyruM IIpHMepoOM
SABJIAIOTCA 3aMKHYTbIe THTPbI, KOTOPbIe OOBIYHO HAXOIATCA B CTpoke 21.

1 Hasxkwmwure kaaBumnry [Trigger].

2 B menmo Trigger HaxkMuTe (PYHKIIMOHAJIBHYIO KJapuily Trigger, 3aTeM
BpamaiiTe py4dky Entry, uro6s! Boi6parh BapuanT Video..

3 Hasxxmure (pyHKITMOHAJBbHYIO KJapuiry Settings, 3areM (PyHKIIMOHAJIbLHYIO
kjaasuiry Standard, 4ToObI BBIOPATH HMOAXOMAIIUI TeJTeBU3HMOHHbBINA
cragmapt (NTSC B maHHOM ITpuMepe).

4 Haxmure PyHKIHOHAJIbHYIO Kjaapuily Mode u BpIGepuTe IIOJIYKagp
CTPOKH, MO KOTOPOHM BbI XOTHUTE 3aIlyCKaTh ocHuiorpad. Bel MoxkeTe
BbIOpaTh Line:Field1,, Line:Field2umu 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 HOMepy cTpoku B nonykaape Field 1 u B nonykaape Field 2. 3to Asnaetca
6bicTpbiM ciocobom cpaBHeHUA TecToBbIxX curHanos (VITS) nonykaapos Field 1w Field 2 unu
NpoBepKW NPaBMNbHOCTU BCTaBKM NOMOBUHbI CTPOKU B KOHLe nonykaapa Field 1.
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3anyckn 10

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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10 3anyckm

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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3anyckn 10

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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10 3anyckm

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 10

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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10 3anyckm

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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3anyckn 10

3anycx no curHanam nocneposatesibHbIX AaHHbIX

BbI Mo:KeTe peasn30BaTh JOIIOJHUTEbHbIE THUIIA 3aIIyCKa II0 CHUTHAJIaM
HOCJ/IeT0BATEbHBIX JAHHBIX ITyTE€M YCTAHOBKHU HOIOJHUTEIbHBIX JIUIIEH3UH
(cMm. "Onmuu IeKOJUpPOBaHUA ITOCJeN0BATEeIbHBIX JAHHBIX' Ha

crpaumie 116). O6pamairech K CAeIYIOUMM OIIMCAHUIM:

e "Samyck o CAN" Ha cTpanuiie 329
e "Samyck 1o 12C" Ha crpaHuIe 348
e "Samyck 1o LIN" Ha crpanune 339
e "Samyck o SPI" Ha cTpanuie 361

e "Samyck UART/RS232" Ha crtpanure 371

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartena 155



10 3anycku
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Curnansl ¢
BbICOKUM
YPOBHEM LIyMa

o
Qo 11
o

Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTB0 nonb3oBarens

Pe>xxum 3anycka/cBA3b

Bbi6op pexxuma 3anycka: "Asto" unu "HopmanbHbin" 158
Bbi6op cBaau Tpurrepos 160

BkntoueHue u BbikNoYeHMe NoAaBneHus Lyma npu sanycke 161
BkntoueHue u Bbiknioyenune BY-sarpaxaenua 162

Hactpoiika 3agepxku sanycka 162

Bxosa BHeLIHero uctoyHuka sanycka 163

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 162), ¢duabTpa HU3KHUX YacToT ("BbIOOp CBA3H TpUITEpPOB" Ha
crpanuiie 160). Cm. Takke pasfesa "Br/rodyeHUe W BBIKJIIOYEHUE
HoJaBJeHuA IIymMa IIPU 3allycke" Ha cTpaHuie 161.
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11 Pexum 3anycka/cBasb

3 C meapio cOKpallleHHsA YPOBH:A IIIyMOB Ha OTOOpaskaeMOM CHIHAJIe
ob6patuTech K pasfesry "Pexmm c6opa JaHHBIX "YcpemHeHne" Ha
crpanuiie 178.

Bbi6op pexxuma 3anycka: "Asro" unu "HopmanbHbiin"

3anyck, a Takxe
npeanyckoBOi 1

158

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
"ABTO0" Ha crpaHune 159 m "Korga mcrio/pb30BaTh PEKUM 3aIyCKa

"HopMmasibHBIN"" Ha cTpanuie 159.

/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

cTtpaHuiie 287.

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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Pexum 3anycka/ceasb 11

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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11 Pexum 3anycka/cBasb

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).

"TlpuHyauTEe/IbHBIN 3amycKk" Ha cTpaHHIe 135
"HacTpoiika 3aJep:KKH 3aIrycka' Ha cTpaHuiie 162

"PasmeliieHrne TOYKU OTcUYeTa BpeMeHHU (cJieBa, IO IeHTPY, clipaBa)' Ha
crpanuiie 61

Bbi6op cBAa3u Tpurrepos

160

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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens



Bkniouyenuve u

Pexum 3anycka/ceasb 11

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 cTpaHHIEe 68).

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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11 Pexum 3anycka/cBasb

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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Pexum 3anycka/ceasb 11

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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11 Pexum 3anycka/cBasb

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 (nocT. Tok + nuk nep. Toka)
C npo6Hukom 10073C unu 10074C 10:1 — CAT 1: 500 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.

Maa. wyma BY-aarpaska e & B HeWwHKA

~-

2 HaxMuTe mporpaMMHYyI0 KHOOKY BHewHunid B MeHI0 "PeskmM samycka u
CBA3b".

MWeHio "BHewwHwi Tpurrep”

4 EauHiLp MpoBHkK
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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Pexum 3anycka/ceasb 11

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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11 Pexxum 3anycka/cBasb
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

12
Ynpasnexue c60pom AaHHbIX

Pa6ota, ocTaHOBKa M BbINONHEHWE OAMHOYHOTO LMKNa c6opa AaHHbIX
(ynpaBneHue pabotoii) 167

06wme ceeaeHuA o auckpetnsaumm 169
Bbi6op pexxuma cbopa aaHHbix 174
C6op AaHHbIX B CEIMEHTUPOBaHHY0 namatb 182

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



12 YnpaBnenue c6opom AaHHbIX

CpaBHeHune
ANUHbI 3aNUCK
AaHHBIX NpU

O HOKPaTHOM
uukne c6opa n Bo
Bpema pabotbl
ocuunnorpadca

168

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
nocjiecBeyeHus" Ha cTpaHuie 123.

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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YnpaBnenue c6opom aanubix 12

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 JIMHOU" Ha cTpaHUIle 254.

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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12 YnpaBnenue c6opom AaHHbIX

170

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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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Puc. 22 Teopetnyeckan amnnuUTyAHO-4acTOTHAA XapakTepucTmka

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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena m
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Cm. Takxe
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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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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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

174

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).

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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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 175.

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 "OOHapys:keHHe MUKOB"' Ha cTpaHuie 176.

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 178.

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 HaHHBIX "BbIcokoe paspelienue" Ha cTpanume 181.

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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 175
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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 HMIIYJbCOB" Ha cTpaHule 176

¢ "Hcmosb3oBaHUE peKMMa OOHAPYKEHHUSI IMHUKOB [JId ITOMCKA HUMILYJIbCHBIX
nomex" Ha cTpaHuile 178

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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartena 179
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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'yasa 11, “PeskuM 3amycka/cBasb,” Ha cTp. 157

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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060[) AdHHbIX B CErMEHTUPOBaHHYIO NaMATb

C6op paHHbIX B
CEerMeHTMpPOBaHH
YH namarb

182

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 kaskIOM cerMeHTe COOep:KaTCsA Bce MaHHbIE aHAJIOTOBOIO, ITU(PPOBOTO
kaHaJs1a (Ha mojenasx MSO) u 1moc/ieqoBaTebHOI0 JNeKOIHPOBAHUI.

IIpu HCIIO/IB30BAHUU CErMEHTHPOBAHHOW IaMATH (PYHKIUA "AHaju3
cermeHTOB" (cM. pasnes "[locTosHHOe ITOC/IeCBeYeHHe C HCIIOJIb30BAHUEM
CerMeHTHPOBAHHON MaMATH" Ha cTpaHuiie 184) mospBoJigeT oToOpPasUTh
MOCTOSHHOE IIOC/IECBEUEHHE BO BCeX IMOJyUYeHHBbIX cermMeHTax. [logpoOHBIE
CBeJleHHUA CM. TaKikKe B pasfesie "YCTAaHOBKA U OTMeHa II0cCJieCBeUeHHUA" Ha
crpanurie 123.

1 3BapajiTe ycaoBus 3alrycka (IOOpPOOHbIE CBEIEHHS CM. B pasjesie
T'nmasa 10, “3amycku,” Ha cTp. 133).

N

Hasxxmure xHonky [Acquire] (3axBar), HaxoOAIyiOcsd B CEKIIUH CUTHAJIOB
Ha JIMI[EBOH ITaHEJIH.

Haxwvure mporpaMMHY0 KHOOKY CermeHtup.

B menio "CermeHTHpOBaHHAsA IMaMAThH" HAKMHUTE NPOTPAMMHYIO KHOIIKY
CerMeHTMp. [yIs1 BBIIOJIHEHHsA cOOpa MAaHHBIX B CEIMEHTHPOBAHHYIO
HaMATh.

5 Ha:xMuTe mporpaMMHYI0 KHONKY Yucno cerMm um moBepHHTEe PYYKYy BBOJIA,
4yT00bI BHIOPATH YHMCJIO CETMEHTOB, Ha KOTOpOe cjeayeT pasOuTh HaMATb
ocuuJiorpada.

ITaMATh MOKHO pasOéUTh MHHHUMYM Ha 2 M MaKCHUMyM Ha 25 cerMeHTOB.

6 Haxmure xHouky [Run] (Myck) wmau [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 158.

Cerment O ¢

MHaukaTop xo[a BbIMNONHEHNs

Yactota AncKpeTunsauunm

Cm.takke ¢ "Hapuramms Me:xay cerMeHTamMu" Ha cTpaHuile 183

¢ "TlocTogHHOE IIOC/IeCBEUYEHHE C KCIOJIb30BAHHEM CEerMeHTHUPOBAHHOM
naMaTu' Ha crpaHure 184

e "BpeMs moAroToBKH CEerMeHTHPOBAHHOHN maMsaThu" Ha cTpaHune 184

e "CoxpaHeHHe JAaHHBIX CErMEHTHPOBAHHOU NaMATH" Ha cTpaHuIe 185

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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IJ1s mmepeMeIeHnuss MeKIy CerMeHTAMU MOKHO TaKiKe HCIIOJIb30BaTh
kHonky [Navigate] (HaBurauma) u cpencrsa ympassaenus. Cm. "Hapuranus 1o
cermeHTaM" Ha cTpaHuile 63.

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 253.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

Kypcopbl

BbinonHeHue kypcopHbix uamepenuin 188
Mpumepbl KypcopHbIX M3amepenunii 192

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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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

188

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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190

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°

13

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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Kanant
oc 10.0:1
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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 198
CsoaHan tabnuua namepenuit 199

WNamepenua nanpaxenua 202

Namepenua spemenn 210

Moporu uamepenuii 216

OkHo usmepeHua u akpaH "MacwTta6" 218

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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14 WN3mepenna

ABTOoMatnuyeckoe BbiNnosiHEeHue M3Mep8HMﬁ

198

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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JlormoJTHUTE/IbHBIE CBEJEeHUS O THUIIaX U3MEPEeHHH CM. B pasjesie
"CBogHasa Ta0/UIa uW3MepeHH#" Ha cTpaHuie 199.

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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N3mepenue Donyct | Jonyctumo Mpumeyanua
umo ana

ana umcpoBbIx
MareM | KaHanoB
atuyec
KoM
thynku
um
BNO’

"06wWwmii cHumok" Ha
ctpaHuue 201

"Amnnutyaa" Ha
cTpaHuue 203

"CpesHee 3HayeHue" Ha Na,

cTpaHuue 207 "MonH
biiA
akpaH"

"OcHoBaHue" Ha
cTpanuue 205

"3azepxka" Ha ctpaHuue 213 CpaBHuTENbHOE U3MEPEHUE ABYX
MCTOYHMKOB. YT06bI YKa3aTh BTOPOIA
MCTOYHUK, HAXXMUTE KHOMKY
Hacrpoiiku.

"Paboynii umkn" Ha Na
cTpaHuue 212

"Bpemsa cnaga" Ha
cTpaHuue 212

"Yacrtorta" Ha cTpaHuue 211 Na

"Makcumym" Ha JIE]
ctpanuue 203

"Munumym" Ha cTpanuue 203 | la

"0TKnoHeHue ot
YCTaHOBMNEHHOTO
3HauyeHua" Ha ctpanuue 205

"lMonHaa amnnutyaa" Ha Na
cTpaHuue 203
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N3mepenne Lonyct | flonyctumo Mpumeyanua
umo ana
ana umcpoBbIX
MareM | KaHanoB
atMuec
KOW
thynku
umn
BNO’
"Mepuoa" Ha ctpanmue 210 Na
"@asa" Ha cTpaHuue 214 CpaBHUTENbHOE N3MepeHue AByX

MCTOYHMKOB. YT06bI YKa3aTh BTOPOIA
MCTOYHMK, HaXKMUTE KHOTIKY
Hacrpoiiku.

"OTpuuatensbHbIii BbIGpoc" Ha
ctpanuue 206

"Bpema HapacTaHuAa" Ha
cTpaHuue 212

"DC RMS" na ctpanuue 207

"AC RMS" Ha ctpanuue 208

"BepxHuit ypoBeHb" Ha

cTpaHuue 204
"+ [InutenbHocTtb" Ha Na
cTpaHuue 212
"— [inutenbHoCTL" Ha Na
cTpaHuue 212

[na sbinonHeHuna apyrux uameperuii curiana bI® socnonbayittech kypcopamu.

06wui CHUMOK

Ilpu usmepenun tuna "OOIMHA CHUMOK" OTOOpaKaETCsA BCILJILIBAIOIEE OKHO
CO CHUMKOM BCEX H3MEPEHHH OTHeJbHOI'0 CHUTHAJIA.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 201



14 WN3mepenna

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

neiicrsue)" Ha cTpaHuie 287.

N3mepenna HanpaxxeHua

Ha CcJAeqyleM PHUCYHKE IIOKa3aHbl TOYKH H3MEPEHHA HaIIPIKEHUd.

MaKCUMyM - - -- -~ - B . BepxHuit ypoBeHb

MonHas aMmnnmTyga

B R IR 35 et OcHoBaHue
""" MuHumym

B kadecTBe eqUHUIT U3MEPEHHUS CUTHAJIA KasKJOI0 BXOIHOT'O KaHAJ/Ia MOKHO
C IOMOIIBI0 IIPOrPaMMHOII KHONKKM EAMHMUbI Npo6HMKA YCTaAHOBUTH BOJIBTBI
wian amiiepbl. CM. "YKazaHue eqWHUI] U3MepeHus KaHasja' Ha cTpaHurle 70.
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Onmcanue eqUHUI] U3MEPEHHUS CHUTHAJIOB MaTeMaTHYeCKUX (PYHKIIUH CM. B
paspesie "EQUHUIBI U3MepPEeHUI /I OCIIH/IJIOTPAMM MAaTeMaTUYeCKIX
dyHEIIUH" HA cTpaHuie 76.

e "TlomHasg amminTyna" Ha crpanune 203

e "MakcumyM" Ha crpanune 203

e "Munumym" Ha cTpaHuie 203

e "AMmmuuTyna" Ha ctpanuiie 203

e "BepxHUil ypoBeHb" Ha cTpaHure 204

e "OcHoBanue" Ha ctpanune 205

¢ "OTKJIOHEHHE OT yCTaHOBJIEHHOT'O 3HaYeHUA" Ha cTpaHure 205
e "OrpunaresbHbIid BbIOpOC" Ha cTpanuie 206
e "CpenHee sHaueHue" Ha cTpanuiie 207

e "DC RMS" Ha crpaHune 207

e "AC RMS" nHa crpanune 208

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
cTtpanuiie 204
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 218.

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
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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
L 4
68.3%
95.4%J
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

210

Mepwon

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 usMmepeHuil" Ha crpaHuie 216.

e "llepuon" Ha ctpanune 210

e "JacroTa" Ha crpaHuie 211

e "+ JlamTe/bHOCTBL" Ha cTpaHuile 212

o "— JluTesabHOCTRL" Ha cTpaHHIE 212

e "Pabounii ruk/a" Ha cTpaHuie 212

e "Bpemsa mapacraHud" Ha cTpaHHIe 212
e "Bpemsa cnanga" Ha cTpaHuile 212

e "3amep:xkka" Ha cTpaHHIe 213

e "daza" Ha cTpaHule 214

Ilepuos — 5TO IepHO/ MOJHOTO ITHKJIA CATHAJIA. OTO BpeMsd, U3MepsIeMoe
MeXIy MepecedyeHUsIMU CPEeTHEro IMopora MBYMS MOCJIeN0BaTEeIbHBIMU
nepenagaMu OJHOH IOJAPHOCTH. [[JI1 MCKIIIOYUEHUA BJIUAHUSA KOPOTKHUX
UMITYyJIbCOB 3TOT IEPEXO]] CPETHEro IIOpora TaK:Ke JTOJKEeH ITPOXOIUTH
yepes HUKHHHA W BEePXHUI ypoBHH mopora. Kypcopbl ocu X 0003HA4YAIOT
u3MepsaeMbIil y4acTOK curHasa. Todyka cpeaHero mopora 00603HAYAETCS
KypcopoMm 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 ¢ "JlokaJusaimus COOBITHA C IEJIbI0 M3MepeHHs YacToThl" Ha cTpaHuie 211

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 218.

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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+ [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.

Pa6ounit uukn

PaGoyuil UK/ HOBTOPSIOIIENCI CEPUU UMIIYJIbCOB — 3TO HPOIEHTHOE
OTHOIIIEHHUE JIJIUTETbHOCTH IOJIOKUATEIHLHOTO UMITYJIbCA K IEPHOMIY.
Kypcopsl ocu X mOKasbIBAIOT H3MepsIeMbId IIepuoj BpeMeHH. Touka
cpefgHero Iopora 0003HadaeTca KypcopoM ocH Y.

+ Width y

Period 100

Duty cycle =

Bpema HapacraHua

BpeMs HapacTaHUA CHUTHaJIa — 3TO MHTEPBAJ MEKIY IIePEeX0q0M HUKHEro U
BEepXHEero Mmoporos IepeaHero gppoHrTa curdasia. Kypcop ocu X o6o3HaUaeT
usMepseMbId ppoHT. [J1d HoJaydeHHusS MaKCHUMAJIbHONH TOYHOCTH U3MEPEeHHH
saJaliTe HamboJ/iee BbICOKYI0 HACTPOHMKY BpeMeHU/IejIeHUs PasBEPTKH, IPHU
KOTOpPOH mepeaHuil (DPOHT CUTHAJIa MOJHOCTBHIO OCTaeTCs Ha dKpaHe.
Kypcopsl ocu Y 0603HAYAIOT TOYKH BEPXHEro M HUKHEro MOPOToB.

Bpema cnapa

212

BpeMms cmiaia cursajia — 9TO MHTEPBAJ MEKAY IlepexofaMu BepXHero u
HUKHEro Ioporos sagHero gpouTa curHasa. Kypcop ocu X o6GosHadaeT
usMepseMbId PpoHT. [[J1d HoJaydYeHHusS MaKCHUMAJIbHONH TOYHOCTH H3MEPEeHHH
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saJafiTe HamboJiee BbICOKYI0 HACTPOHMKY BpeMeHU/IejIeHUs PasBEePTKH, IPHU
KOTOpPOH 3aHUH (PPOHT CUTHAJIA ITOJTHOCTHIO OCTaeTcs Ha dKpaHe.
Kypcopsl ocu Y 0603HAYAIOT TOYKH BEPXHEro M HHKHEro IMOPOToB.

3apepxxka

B pexnme "3anepixkka" nusmepaeTca UHTEPBAJI BPEMEHH MENKTY
BBIOPAHHBIMHM (PPOHTAMHU HCTOYHHKA 1 M MCTOUYHMEA 2, OJMKANIINMUA K
KOHTPOJIBHOHM TOYKE 3aITyCKa JJId CPEJHHX IOPOrOBBIX TOYEK CHTHAJIA.
OrpunaresabHble 3HAYCHUA 3a[0ePKKH YKa3bIBAIOT HA TO, YTO BbHIOPAHHBIHN
dPpOHT MCTOUYHHEKA 1 BO3HHMEK IIOC/Ie BBIOPAHHOI'O (PPOHTA HMCTOYHHKA 2.

Source 1 M

«— Delay

Source 2 w

1 Haxmwure kHOnKy [Meas] (i3amepeHua), 4To0Obl 0TOOPA3UTh MEHIO
"UsmepeHnue".

2 HasxkmuTe mporpaMMHy0 KHOIKY VIETOUHMK ¥ moBepHUTE pPYydYKy BBOJIA,
4TOOBbI BHIOPATh MCTOYHHK JIjI IIEPBOT'0 aHAJIOIOBOIO KaHaJIa.

3 HaskmuTe mporpaMMHYI0 KHOIKY TUR: M IIOBEPHHUTE PYYKy BBOMA, YTOOBI
BbIOpaTh mapaMerp 3apepXKka.

4 HasxmuTe nporpaMMHyo KHOUKY Hactpoiku, uToObI BHIGPATH MCTOUHHK
[IJId BTOPOr0 aHAaJIOTOBOT'0 KaHAaJa M OTKJIOHEHHE /I U3MepPeHH:d
3aJIePIKKH.

IIpu HacTpoliKax 3a[eP:KKH MO0 YMOJTYAHHUIO ITPOBOIUTCA U3MEPEHHE OT

nepegHero (ppoHTa KaHasa 1 o ImmepegHero (ppoHTa KaHasa 2.

5 Haxwmure kHonKy "Hasaj/BBepx" qTO0BI BEPHYTHCS B MEHIO
"Uamepenue".

6 /1A BBLIDOJIHEHHS HM3MEPEeHHsI HaKMHTEe HPOoTrpaMMHYI0 KHOUKY Jlo6aButbh
N3mepennue.

Ha mpuBeieHHOM [aJjiee PUCYHKe ITOKA3aHO HU3MEpPEHHE 3aJIEPIKKU MEKTY
nepegHUM (PPOHTOM KaHajsa 1 M IepeaHuM (PpPOHTOM KaHaJa 2.
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14 W3mepenun

Kanansl

0c 1

Da3za

dasza 103BOJISIET BBIUHUC/IUTH CABHUI (Pa3 MeKIy UCTOUYHHKaAMH 1 u 2,
BBIPpaJKEeHHBIH B rpagycax. OTpunare/bHbIA COBUT (Pa3 yKasbIBaeT Ha TO,
YTO HmepegHUuH (PPOHT HUCTOYHHKA 1 IOABJIAETCS I03Ke MepeaHero opoHTa
HCTOYHHEKA 2.

Delay
Source 1 Perio

Phase = d x 360

————————— Period —»

Source 1 M

— «— Delay

Source 2 M

1 Hasmmure kHOUKY [Meas] (iamepenna), 4To6bI 0TOOPA3UTh MEHIO
"U3mepeHune".

2 HaxmuTe mporpaMMHy: KHOIKY VICTOUHMK U moBepHHUTE PYUYKY BBOJIA,
4T00BbI BHIOPATh MCTOYHHK /I IIEPBOr'0 aHAJOrOBOIO KaHaJa.
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3 HaxmuTe IpOrpaMMHYI0 KHOIKY TUR: M IIOBEpHHUTE PYUYKY BBOAA, UTOOBI
BbIOpATh ImapaMeTp 3agepXKkKa.

4 Haxmure mporpaMMHyio KHomnky Hacrtpoilku, 4ToObI BHIOpATh MCTOUYHUK
VI BTOPOr0 aHAJIOrOBOr0 KaHaJjia /i H3MepeHus Qasbl.

IIpu HacTpo¥Kkax (pashbl MO YMOJYAHUIO IMPOBOIUTCA HU3MepeHUe (Pasbl
Mmexkay 1 m 2 KaHajJIaMU.

5 Ha:xwumure kHoOnky "Hasan/BBepx" 4YTOOBI BEPHYTHCS B MEHIO
"Uamepenue".

6 HJIH BBIIIO/JIHEHUA HM3MEPEHHUSI HAKMHUTE IIPOI'PaMMHYIO KHOIIRY ,[loﬁasmb
N3mepenne.

Ha npuBeeHHOM [faJjiee PUCYHKe ITOKa3aHO HU3MepeHHe (Pasbl MExTY
KaHasioM 1 M MaTeMaTH4yeckor (pyHKIHell muddepeHInpoBaHusg KaHasda 2.
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Moporn namepenuii

216

YcTaHOBKA IIOPOroB M3MepeHHus oIlipeaeJsideT BePTHKaJIbHbl€e YPOBHH, I'Ie
6y}1y’1‘ BBIIIOJIHATHCA H3MEPEHHA aHaJI0OI'OBOIo0 KaHaJia HJIA
MaTeMaTH4eCKOro CHUrHaJsia.

N3menenue NnOporoB No YMon4yaHuro Mo>xetT NnpuBeCcTtu K U3IMEHEHUI0 pe3ynbTaTtoB
n3mepeHusa

Mo ymonuaHuio 3HaYeHUA HUXKHETo, cpesHero v BepxHero noporos coctaBnaT 10%, 50% u
90% 3HaueHMA Mexay BEPXHUM U HUXKHUM YPOBHAMM cUrHana. IameHeHune aTux
CTaHAApPTHbIX 3HAYEHWIA MOXXET NPUBECTU K U3MEHEHUIO pe3ynbTaToB M3MepeHuii anA
napametpoB "CpeaHee sHauyeHune", "3aaepxka"”, "Pabounit uukn", "Bpema cnaaa”,
"Yacrtora", "OTKnoHeHMe oT ycTaHOBNEeHHoro aHavyeHua"”, "MepuoanyHocts”, "Pasa",

"OtpuuartenbHblii Bbi6poc”, "Bpema HapactaHua”, "+anutenbHocTb" 1 "-ANKUTENbHOCTL".

1 B menio "H3MmepeHue" HaKMHUTE IIPOrpaMMHYI0 KHOIKY Hacrtpoiiku, 3aTem
HaEKMHUTE IIPOrpaMMHYI0 KHOIKY [oporu, 4ToOnI 3amaTh HOPOrHd [JIs
N3MepeHUsd aHaJOTOBBIX KaHAJIOB.

Mo:KHO Takke OTKPBHITH MeHI0 "Ilopor mamepenusa", Ha:xas [Analyze]
(Ananu3) > Oyukumu, a 3aTem BbIOpaB [loporu uamepenua.

2 IIporpammHuas kKHomka VICTOYHMK 103BOJIsIeT BHIOPATHh AHAJIOTOBBIN KaHAJI
WJIM MaTeMAaTHYEeCKHI CHIHaJI KaK HCTOYHUEK, /I KOTOPOTro HEeOGXOIMMO
U3MEHUTH IIOPOTH W3MepeHHUs.

KaQKI[OMy AaHaJI0I'OBOMY KaHaJly U MaTeMaTHYE€CKOMY CHI'HAJIy MOJKHO
IIPUCBOUTH YHHKaJIbHbI€ 3HAYE€HHA IIOPOI'OB.

3 IIporpammHas KHOIIKa TUR II03BOJIAET 3a0aTh IIOPOrH HM3MepeHud B %
(IpoIleHT OT 3HAYEHUH BepXHEro M HUKHEro YPOBH:A) WJIM B BHE
Ab6conioTHbIN (a0COJIIOTHOE 3HAYEHHE).

Iloporu B IpoIleHTax MOIYT COCTaBJIATb OT 5% mo 95%.

EquHunel usMepeHus Oj1 aOCOJTIOTHBIX 3HAYEHHH ITIOPOTOB KaMJIOTo
KaHaJIa 3aJJal0TCI B MEHIO IMPOOHHUKA KaHAJIA.
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Korma niia mapamerpa Wetounuk ycranossieHo sHaueHue Mar.yHkuua:
f(t), ma mopora Tun MokHO 3aaaTh TOJBKO 3HadeHue [poueHT.

coBeT PekomeHpauuu oTHOCMTENbHO a6CONKOTHBLIX 3HAYEHUM noporos

* A6conioTHble 3HaYeHUA noporos 3aBUCAT OT MaCLIJTaﬁMpOBaHVIFI KaHana, KOSde)MLIVIBHTa 3aTtyxaHua
I'IpOﬁHVIKa U eAMHNL u3mepeHunsa. Bceraa 3apaBaiite at1 3HauyeHus nepej YCTaHOBKOﬁ abCconoTHbIX
3HaYeHui noporos.

* MwuHumanbHoe U MakcumarbHoe 3Ha4yeHus noporos orpaHN4YeHbl IKPaHHbIMW 3HAYEHUAMMN.

» Ecnu kakoe-nn60o n3 abcontoTHbIX 3HAYEHWI nopora Bbille Unn HU>Ke MUHUMarbHOro unu
MaKcumarnbHOro 3Ha4yeHua curHana, namepeHue mMoxer 6bITb HenpasuNbHbIM.

4 Yro6bI 3a1aTh HUKHEe 3HAUEHHE MOPOra U3MepPeHU:sd, HaKMUTE
OpOrpaMMHYI0 KHOOKY HWXXHMIA ¥ moBepHHUTE PY4YKy BBOJIA.

Ecan HuxkHee 3sHaueHHe OyfeT yBeJMYEHO TAaKUM 00pasoM, YTO
IPEBBICUT CpeJHee 3HAUEHHEe, TO cpeaHee 3HAUYeHHE OymeT
aBTOMAaTHYECKHU yBEeJHUYEHO TAaKHM 00pa3oM, YTOObI OHO OBLIO OOJIbIIE

HUKHero sHaveHusd. Ilo yMO/YaHHIO HUMKHUH HOPOT MMeeT 3HaUYeHUe
10% niau 800 mB.

Ecau mopor Tun uMmeeTr 3HadeHue B %, HUKHEMY IIOPOTY MOIKHO
IPHUCBOUTH 3HaUYeHUe oT 5% mo 93%.

5 YroOnl 3amaTh cpeHee 3HAUYEHHUE IIOPOra M3MeEPeHU:dA, HAKMUTE
OpPOrpaMMHYI0 KHOHOKY CpeAaHuii M moBepHUTEe PYUYKY BBOIA.

CpenHee 3HaYeHHE 3aBUCUT OT 3HAYEHUH, 3aJaHHBIX IJId HUKHErOo U
BepXHero moporoe. Ilo ymo/s4anuio cpegHUN mopor uMeet 3HadeHue 50%
wiau 1,20 B.

Eciim mopor Tun mMeeTr 3HadeHue B %, cpelHEMY IOPOTY MOIKHO
IPUCBOUTH 3HaUYeHHEe oT 6% mo 94%.

6 Yro6bI 3a7aTh BHICOKOE 3HAUYEHHE IIOPOra H3MePeHHs, HAKMUTE
OPOrpaMMHYI0 KHOIIKY BepXxHuMid m moBepHHUTE PYUYKYy BBOJA.

Ecau BepxHee 3sHaueHHe OyJeT YMEHBIIEHO TAKHM 0OpPasoM, UTO CTaHET
MeHbIIle CPeHero 3HaYeHUs, TO CpeHee 3HAYEHHUE OyjeT
aBTOMATHYECKH YMEHBIIEHO TaKHM 00pasoM, 4TOObl OHO ObLJIO MEHbIIEe

BepXHEero 3HaueHUd. [lo yMO/JUYaHUIO BEPXHUH ITOPOT MMeeT 3HAYEHUE
90% wnau 1,60 B.

Ecau mopor Tun umeer 3HadyeHue B %, BepXHEMY IIOPOTY MOKHO
IPHUCBOUTH 3HaUYeHUe OoT 7% mo 95%.
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OxHo u3amepenua u akpau "Macwra6"

Ilpu oTo6pakeHUN BPEMEHHOH PasBEPTKH C U3MEHEHHBIM MAacCIITa0oM
MOJKHO 3aJaTh BBIIOJIHEHHE H3MepeHHi jan6o B okHe "[viaBHOoe", 160 B
okHe "MacirTad".

1 Haxmure kHonky [Meas] (isamepenua).
2 B menio "HamepeHue" HajkKMHTe HporpaMMHYI0 KHOIKY Hacrtpoitku.

3 B menro "HacTpoiikum usmepeHHd"' HaKMHUTE IMPOTPAMMHYI0 KHOIIKY OKHO

M3Mep, a 3aTeM C IIOMOIILI0 PYYKH BBOJA BHIGEPHUTE OMUH U3 CJICIYIOIIUX
napaMeTpoB:

ABTOBbIOOp — M3MepeHHe BBIIOJHAETCS B HUKHeM okHe "Macmrrad".
Eciim m3aMepeHne HEBO3MOKHO BBIIIOJHUTB, TO HCIIOJIb3yeTCs BepXHee
okHo "[v1aBHOE".

maBHoe — /1A HM3MepeHUsA HCIIOJb3yeTcsd BepxHee okHo "TyiaBHOe".

Macwrab — 1719 M3MepeHHs HCIOJIb3yeTCsd HukHee OKHO "Macirad".
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PykoBopacTBO Nnonb3oBarena

®
@ee. 15
® TectupoBanue no macke

Co3paHue macku "3onotoro" curiana (Astomacka) 219
[Mapametpbl HacTpoiiku TecTa No Mmacke 222

Cratuctuka no macke 225

NameHeHue draiina macku BpyuHyo 226

Cospnanue caiina mackn 230

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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15 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.
pasnges "YcTaHOBKa W OTMEHa IIoc/iecBedeHUA" Ha cTpaHuie 123) BKJIIOYEH,
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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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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15 TecmpoBanue no macke

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 263.)

* 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 3aaHeii naHenn" Ha cTpaHuue 279.

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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TectupoBanue no macke 15

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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15 TecmpoBanue no macke

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

226

daity1 MacKH, CO3TaHHBIN C ITOMOIIBI0 (DYHKIIUH "ABTOMACKA', MOKHO
NU3MEHATh BPYYHYIO.

1 BromrosHuTe 1maru 1-7, onucaHHble B pasjesie "Co3gaHue MacKU
"3ost0TOT0" curHaJsia (ABromacka)" Ha crpanure 219. Co3gaB mMacky, 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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228

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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15 TecmpoBanue no macke

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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MASK FILE 548XX

"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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15 TectupoBaHnue no macke

232

/* 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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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
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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234

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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17
leHepatop curHanos

Bbi6op TMMOB M HAacTpOeK creHepupoBaHHbIX CUrHanoB 237
BbiBoA CUHXPOHU3UPYIOLLIMX UMMYNbCOB reHepaTopa 240
OnpeaeneHne pacyeTHOM Harpysku Ha Bbixoge 241

Vicnonb3oBaHue noruyeckux npesycrtaHoBOK ruyeckue npeaycraHoBKU
reHepatopa curHanos 241

[ob6aBneHue LIyMa B BbIBOA reHepaTopa curdana 242
[ob6aBneHne MoaynALUUM K BbIXOAHOMY CUTHany reHepatopa 243
BoccTraHoBneHue HacTpoek reHepaTtopa CUTHanoB Mo ymonyanuio 248

B ocnussiorpad BcTpoeH reHeparop curHasioB. OH aKTHBUPYETCS C
nomoibo Monysasd WGN miu oO0HoB/eHns DSOX2WAVEGEN. C moMoILibio
reHepaTopa CUTHAJIOB MOJKHO JIETKO CO3[aBaTh BXOJHbIE CHUTHAJIBI IIPHU
HPOBEPKEe IIeMH C IIOMOIIbI0 OCIHIIorpada.

Kak m HacTpoiikm ocruiorpacda, HACTPOMKU reHepaTopa CUTHAJIOB MOKHO
COXpaHUTh U BoccTaHOBUTH. CM. ['iaBa 18, “CoxpaHeHHe/BOCCTAHOBJIEHHE
(HacTpOHMKH, 5KpaHbI, JaHHbIE),” Ha cTp. 249.

Bbi6op TMNOB M HacTpoeK CreHepupPoOBaHHbIX CUTHANOB

1 Y106bI OTKPHITH MeHIO "T'eHepaTop CHUTHAJIOB" M BKJIIOUHNTL/BBIKJIIOUYNTH
BBIXOJ] I'eHepaTopa CHrHaJioB Ha paszbeMe Gen Out BNC sunesoit
naHesu, HaxxmuTe KHonKy [Wave Gen] (Fenep.curianos).

Ecsn BbIXO[ reHepaTopa CHUTHAJIOB BK/IIO4YeH, KHomka [Wave Gen]
(Tenep.curianos) moncBeunBaercsa. Ec/u BBIXOI reHeparopa CHIHAJIOB
BbIK/IIOYeH, kKHomka [Wave Gen] (FeHep.curHanoB) me ropur.
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17 Tenepatop curnanos

IIpu mepBOM BKJIOUEHUHU OCIHITIorpada BBIXOJ I'eHepaTopa CHUTHAJIOB
Bcerja OTKJIIOYEH.

Brixop reHepaTopa CHUTHAJIOB aBTOMAaTHYECKH OTKJ/IIYAETCA, €CJAU Ha
pasbem Gen Out BNC mosiaeTcss upesamMepHoe HaIlpsAKeHUE.

2 B menmo "T'eHepaTop CHUTHAJIOB" HajKMHTE HPOrPaMMHYI0 KHOOKY Curhan
¥ IIOBEPHUTE PYYKY BBOAA, YTOOBI BHIOPATh THII CUTHAJIA.

COMAHBIF

[ AT an bHB A

3 B 3aBuCHMOCTH OT BBIOPAHHOI'O THIIA CHUI'HAJIA HACTPOMTE
XapaKTEPUCTUKN CHT'HAJIA C IIOMOIIbI0 MMEIOIIUXCS IIPOrPAMMHBIX
KHOIIOK M PY4YKH BBOJA.
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leneparop curianos

17

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
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39



17 Tenepartop curHanos

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 cTpaHuile 240
¢ "OmpeJie/ieHHe pacyeTHON HarpysKHd Ha BbIXOJie" Ha cTpaHuile 241

¢ "Hcmosb3oBaHUE JIOTHYECKHX IMPEAYyCTAHOBOK I'MUYECKHEe IIPeTyCTaHOBKU
refepaTropa CHrHajoB" Ha cTpaHune 241

e "BoccraHoBJ/IeHHE HACTPOEK reHepaTopa CHUTHAJI0B II0 YMOJIYaHUIO" Ha
cTpanuiie 248

BbiBOA CUHXPOHM3UPYIOLLUX UMNYNILCOB reHeparTopa

240

1 Ecau Ha (byHKI_[I/IOHaJ'IbHI)IX KJIaBHUIIIaX B I[aHHI)II;’I MOMEHT He

oToOpakaeTcs MEHIO MeHepaTopa CUTHAJIOB, HasMuTe kjasuiry [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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Ecium menmo '"T'eHepaTop cUrHaJioB" He oToOpamaeTcs Ha dKpamHe
ocnuorpada, HaxvmuTre KHouky [Wave Gen] (FeHep.curnanoB).

B menio "T'eHepaTop cuUrHa/qoB" HaKMUTE MPOrPaMMHYI0 KHOIIKY
Hacrpoiiku.

B menio "T'eHepaTop cUTHaJIOB" HAKMUTE IIPOrPAMMHYI0 KHONIKY
Jlornueckue npepycraHoBKy.

B MeHI0 IIpedyCTaHOBKU JIOTMYECKHX YPOBHEH I'eHepaTopa CUTHAJIOB,
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)

|L',Oﬁi:lBl'l("!HM(-E wymMa B BbiBOJ reHeparopa CurHana

242

1 Ecau Ha (QYHKIIMOHAJILHBIX KJIABHINIAX B JAHHBIA MOMEHT He

oToOpakaeTcs MEHIO IeHepaTopa CHUTHAJIOB, HasKMuTe Kiasuiry [Wave
Gen].

B menro reHeparopa CHUTHAaJI0B HaEKMHUTE d)yHKIlI/IOHaJ'II)Hy}O KJIaBUIITY
Settings.

B menio Waveform Generator Settings HakMuUTe (PYyHKIIIOHAJIbHYIO
kaasuiry Add Neoise u Bpamaiite pyuky Entry mid Bei6opa KOJIHYECTBa
06eJsIoro Iryma, KOTopoe cjeayeT HoOaBUTH B BBIBOJ I'eHepaTopa
CHUTHAJIOB.
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Ob6paTuTe BHUMaHHE, UYTO H0OaBJEeHHE IIYMOB BJIUAET HAa 3aIlyCK IIO
(GPOHTY HCTOYHHKA reHepaTopa cUrHaoB (cM. "3alyck mo (ppoHTy" Ha
cTtpaHuiie 136), a Tak:ke Ha BBIXOQHOHM CHUIHAJI CHUHXPOHUMIIYJIHCA
reHepaTopa CHUrHaJIOB (KOTOPBIA MoOKeT ObITh oTmpasieH Ha TRIG OUT,
cMm. "Hacrpoiika ucrounuka fjid pasbema TRIG OUT Ha 3agHell maHean" Ha
cTtpaHuiie 279). 9To BBI3BAHO TEM, UTO KOMIIAPATOP 3aIlyCKa PacIoJI0KeH
nocJe MCTOYHHUKA IIyMma.

|Z',Oﬁi:lBl'l("!HM(‘! MoAynauuu K BbIXOAHOMY CUTHany reHeparopa

Mopgyanusa — 9TO W3MeHeHWe M3HAYAJILHOTO CHUTHAJIA HeCyIled 4acTOThl B
COOTBETCTBUH C aAMILJIUTYIOH BTOPOTO, MOAYJIUPYIOIIEro, CUrHaga. Tum
monyaanuu (AM, FM mim FSK) ykaspiBaeT Ha TO, KAKUM 00pPa3OM
U3MEHAETCAd CUTHAJI HeCcyIeH YacTOThI.

YT0o06bI BKJIYUTH U HACTPOUTHh MOMYJ/IAIIUI0 BBIXOJHOIO CHUTHAJIA
reHepaTopa, BBIMOJHUTE CJEIyIOIIee.

1 Ecju MeHIO reHepaTopa CHIHAJIOB HA IIPOTPAMMHBIX KHOIIKAX He
oTobOpaskaercs, HaxmuTe KHOKy [Wave Gen] (FeHepartop curianos).

2 B MeHI0O IeHepaTopa CUTHAJOB HajKMHUTE HPOTrPAMMHYI0 KHOMIKY
Hacrpoiiku.

3 HakmuTe B MEHIO I'eHEpaTOpa CUTHAJIOB IMPOTPAMMHYI0 KHOIIKY
Moaynauua.

4 B MeHI0O MOOYJIAIMH IeHepaTopa CUTHAJIOB BBIIOJIHUATE CJIeIyIOIUe
elCcTBUA.

HaxvuTe nmporpaMMmHyio KHonkKy Moaynauua, 4ToObl BK/IIOYATh HJIH
BBIKJIIOYUTH MOJYJIMPOBAHHBIN BBIXOTHOU CHUTHAJI I'eHepaTopa.

BrIioyuTh MOMYJIAIUI0 CUTHAJIA T'eHepaTopa MOKHO 1A (PYHKITHHA
JI000r0 THIA, KPOMEe HMIIY/IbCa, CUTHAJIA OCTOSIHHOTO TOKA U
MOMEXH.

HaxMuTe mporpaMMHYI0 KHOHOKY TMR U, IIOBEPHYB PYUYKY BBOJIA,
BbIOEPHUTE OJUH U3 CJIEAYIONINX THUIIOB MOYJIAIUAH.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 243



17 Tenepartop curHanos

AmnnuryaHaa moaynauua (AM) — usMeHeHHe aMIIATYIbI
M3HAYAJbHOIO CHTHAJIa HeCyIell 4acTOThl B COOTBETCTBUHU C
aAMILIUTYI0H MOAYJIHUpyomero curnasa. CMm. pasmen "HacTpoiika
aMIIUTygHOou MomyJadanuu (AM)" Ha crpanune 244.

YacrorHaa mogynauua (FM) - usMeHeHMe YaCTOTHI H3HAYAIHHOTO
CHUTHaJIa HeCyIleH YacTOThl B COOTBETCTBUHU C aMILIUTYIOH
Moayaupymoilero curHasa. Cm. pasmesn "HacTpoliika yacTOTHOH
moayssaiuu (FM)" Ha cTpaHuiie 245.

Manunynauua casurom yactorbl (FSK) - «cmemenue» gacToTsl
BBIXOHOT'O CHTHaJIa B JUAIla30HE MeEKIy €ro HavyaJbHOH HecyIeHn
YacTOTOH U «9ACTOTOU CKAUKa» C YIeTOM yKazaHHOH ckopoctu FSK.
Cropoctbio FSK omnpefesnsaercas mMudpoBOd ITPIMOYTOJIbHBIN

Moy upytomuii curtas. CMm. pasmaen "HacTpolika MaHUITYJIAITUA
casuroMm uvactotbl (FSK)" Ha cTpanure 247.

Hacrtpoiika amnnuryaHoit mogynauuu (AM)

B MeHo momaysasanuu reHeparopa curtaJsioB ([Wave Gen] (Feneparop curnanos)
> Hacrtpoiiku > Moaynauua) BBITTOJTHUTE CJIEAYIOIINE NeHCTBHUI.

1 HaxMuTe OpOrpaMMHYI0 KHOIKY TUN U, IIOBEpPHYB PYYKy BBOJA,
BbIGepuTe 3j1eMeHT AMnnuryaHaa moaynauua (AM).

2 HasxmuTe IporpaMMHYyI0 KHOIKY CUrHan u, mMOBEpHYB PYYKY BBOA,
BbIOGepHUTE POPMY MOIYJTHUPYIOIIETO CUTHAJIA.

CuHycoupanbHbIi
MpamoyronbHbIi

Munoo6pa3sHbiit

CuHyconpanbHblii KapaMHaNbHbI
JdkcnoHeHuManbLHOE HapacTaHue

JkcnoHeHuManbHoe nageHune

Ecin BbpIOpaTh cUrHaJJ NUN006pa3Hoii (popMbI, TO OTOOPAZUTCSI
mporpaMMHasi KHOIka CMMMeTpua, ¢ IIOMOIIbI0 KOTOPOM MOMKHO YKa3aTh,
B TeueHHe KaKOro BpeMeHHM B PaMKaX LMK/ IPOHUCXOOUT HapacTaHHe
CHUTHAJIA.

3 Haxmure mporpammHyio kHonky Yact AM u, moBepHYB pydKy BBOJA,
YKQKHUTE YaCTOTy MOMYJ/IHPYIONIEro CHUrHAJIA.

204
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4 Ha:xwmure mporpaMMvHy0 KHonky In. AM u, moBepHYB pPYyYKy BBOJA,
YKaXKUTe BEeJIUUYUHY aMIIATYTHON MOIYJ/IAIUAH.

Inyouna mopydsuun AM» 0003HaYaeT Ty YacTb OJUHAMHYECKOIO
IMaIa3oHa, KoTopas McHoJb3yeTcsa Ipu MopyJsaanuu. Hampuwmep,
3HaYeHUe IIyOuHbI 80% BBHI3BIBAET M3MEHEHHE AMILJIUTY/(bl BBIXOJHOTO
curHasa ¢ 10 mo 90% (90% - 10% = 80%)Ha4yaJbHON AMILIUTYObI, TaK
KaK camMa aMINIATyAa MOAY/JIUPYIONIEr0 CUTHAJIA MEHSIeTCI OT
MUHHAMAJBHOTO 0 MaKCHMAJILHOTO CBOETO 3HAYEHUH.

Ha npuBemeHHOM [aJjiee M300paskeHHN SKPaHa IIOKasaHa MOIy ianusa AM
CHHYCOUJIAJIBHOT'O0 CHUTHaJIa Hecymed vactorod 100 kI'm.

WEHID MOOYNAUMK TeHEDETOPE CUTHEAN OB

L) Tw & G L A CrmmeT|
] " 10

Hacrtpoiika yacrotHoi mogynauuum (FM)
B meno mopayssanuu reHepartopa curHasioB ([Wave Gen] (FeHeparop curHanos)
> Hacrpoitku > Moaynauma) BBINOJIHUTE CJIEAYION[HEe NeHCTBUI.

1 HasxMuTe IporpaMMHYI0 KHOIIKY TR U, IIOBEPHYB PYYKy BBO/A,
BbIOepuTe sj1eMeHT YacrorHaa mogynauua (FM).

2 HaxwmuTe mporpaMMHyI0 KHOHOKY CUrHan u, IIoBepHYB PYYKY BBOJA,
BbIOepUTE POPMY MOIYJIHUPYIOIIEr0 CUTHAJIA.

CuHycoupanbHbIi
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246

MpamoyronbHblit

Munoo6pa3sHblii

CvHycoupanbHbIl KapAWHanNbHbI
JdkcnoHeHunanbHoe HapacTaHue

JdKcnoHeHUManbHoe nageHue

Eciu BbIOpaTh cUTHAJ NUN006pa3Hoil (popMbI, TO OTOOPASUTCSI
mporpaMMHas KHOIKa CMMMeTpua, ¢ IIoMOIIbI0 KOTOPOM MOMKHO YKas3aTh,
B TeueHHe KaKOro BpeMeHH B PaMKaX MK/ HPOUCXOOUT HapacTaHUe
CHATHAJIA.

Hasxxmure nporpaMMmuyro kHomnky Yact FM u, moBepHyB pydYKy BBOAA,
YEKQKUTEe YacTOTy MOJIYJIUPYIOIIEero CUTHaJA.

Hasxxvure mporpammHyio kHonky Otkmon. FM u, moBepHYB pydYKy BBOjA,
YEKaKUTe 3HAUYeHHE OTKJIOHEHHS YacTOThl OT HECYIeH YacTOThI
H3HAYAJIbHOTO CHUTHAJIA.

IIpu MakCcUMaJIbHOU aMILIUTY/ie MOIYJ/IUPYIOIIEro CUTHAJIa 3HAYEHHE
YacTOThI BBIXOJHOIO CHUT'HAJIa PABHO CyMMe 3HAYEeHHHA HECYIeH YacTOTbhI
CUTHAJIa U BEeJUYUHBI OTKJIOHEHUA, a TP MHUHUMAJbHOH — WX Pa3HOCTH.

OTEKJIOHEHHE YacTOThl HEe MOKET IIpeBbINIATh 3HAYECHUI HaYaJIbHOU
Hecymef/i 9aCTOThI CUI'HaJIa.

K Tomy ke, cyMMa 3HaUYeHHH HAaYaJbHOHM HeCYIled YaCTOTbl CUTHAJIA U
OTKJIOHEHHSA YacCTOThI JOJIKHA OBITh MEHBIIlEe MU PaBHA
MaKCUMaJIbHOMY 3HAYEHHI0 YACTOThI BHIOPAHHOHN (DYHKIIMM I'eHepaTopa
curtasioB miawoc 100 kI'm.

Ha mpuBemeHHOM faJjiee M300paKeHHM SKpaHa IIoKaszaHa Moay anus FM
CHHYCOHUJAJILHOI'O CHI'HaJIa Hecylned dacrtoroin 100 kI'im.
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4
Agilent

Kanansl

0c 1

Hacrtpoiika manunynauuu casurom yacrorbl (FSK)
B MeHo momaysasanuu reHepatopa curtasioB ([Wave Gen] (Feneparop curianos)
> Hacrtpoiiku > Mopaynauua) BBITIOJTHUTE CJIeAYIONIHE TeHCTBUA.

1 HaxMuTe OpOrpaMMHYI0 KHOIKY TR U, IIOBEpPHYB PYYKy BBOJA,
BbIGepuTe 3s1emenT MaHunynauua casurom yactorbl (FSK).

2 HasxkmuTe IporpaMMHYI0 KHOIIKY YacT ckayka U, ITOBEpHYB PYYKY BBOJA,
YKaXKHATe «JaCTOTY CKaUYKay.

IIpousoiigeT «cMell[eHHe» YaCTOThl BBIXOJHOIO CHUTHaJ/Ia B JAUAaIla3oHe
MEKIy ero Ha4vaJIbHOU HecyIled YacTOTOM M JaHHOHM «4aCTOTOHM CKAYKa».

3 Haxmure mporpammHyio kHonky Ckop FSK um, moBepHyB pydYKy BBOA,
YKQKHUTE CKOPOCTH «CMEIIeHUsI» YACTOThI BBIXOTHOIO CHUTHAJIA.

Cxopoctbio FSK omnpepesisierca mudpoBOd MPAMOYTOJIbHBIN
MOIYJTUPYIOIIHUH CUTHAJI.

Ha mpuBemeHHOM faJjiee M300paKeHHM SKpaHa IokasaHa Moay anus FSK
CHHYCOUJAJILHOI'O CHI'HaJIa Hecylned dacrtoroin 100 kI'im.
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Agilent

0c

BoccraHoBnenue HacTpoekK reHeparopa CUrHanos no ymon4aHuro

1 Eciaum menio 'TeHepaTop cCUTrHaJIOB" He oToOpamaeTcs Ha dKpamHe
ocnuiorpada, HaxvmuTre KHouky [Wave Gen] (FeHep.curnanoB).

2 B menio "T'eHepaTop CHUTHAJJIOB" HaKMHTE HMPOTPAMMHYI0 KHOIIKY
Hacrpoiiku.

3 B menHro "T'eHepaTop CHUTHAJIOB" HAXKMHUTE NPOTPAMMHYI0 KHOIKY
Hacrpoiiku reHep.cUrHanoB No yMonyaHuio.

3aBOJICKMe HACTPOMKHN I'eHepaTopa CHUTHAJIOB (CHHYCOWJAJIbHAA BOJIHA
yactoroil 1 k', mapuei ummysabe 500 mMB, cmemenne 0 B, BbIicOKMI
UMIIeJAHC HATPY3KH HA BbBIXOME) OYyIyT BOCCTAHOBJIEHBI.
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® CoxpaHeHue/BoccTaHOBNEHMUE
° (nacTpoiiku, 3KpaHbl, AaHHbIe)

CoxpaHeHue HacTpoek, M3obpaxkeHuit akpaHa Unu AaHHbix 249
BoccraHoBneHue (haiinos HacTpoMKM, MacKu UMK ONOpHbIX curHanos 258
BoccraHoBneHue HacTpoek no ymonyanuio 260

BbinonHeHnue 6e3onacHoit ounctkm 261

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 u aBouunom (BIN).

Takke MMeeTCsa KOMaHa 0e30IaCHON OYHMCTKU BCEH SHEProHe3aBHCHMOM
BHYTPEHHEH ITIaMATH OCIUJIIorpada.

CoxpaHeHue HacTpoekK, u3o6pa>keHunit IKpaHa UNK AaHHbIX

1 Haxmwure xkHouky [Save/Recall] (Coxpanenue/BbizoB).
2 B menmo "CoxpaHeHue/Bpi3oB" HamMuTe KHOIKY CoXpaHWTb.

3 B menmo "CoxpaHeHHe OCHUJLJIOrPAMMbI X HACTPOUKN"' HAKMUTE KHOIKY
Format u moBepHuTE PYy4dKy BBOAA, YTOOBI BHIOPATH THUII (paiijia, KOTOPBIA
HYMHO COXPaHUTb.

Agilent Technologies 249




18 CoxpaHenue/BoccraHoBnenue (HacTPOiiKM, 3KpaHbl, AaHHbIE)

250

Hactpoiika (*.scp) — cTpouHas pasBepTKa, YyBCTBUTEILHOCTH II0
BEPTHUKAJIN, PEKUM 3aIlyCKa, YPOBEHb 3allyCKa, U3MePeHUsA, Kypcopbl U
HACTPOUKU MaTeMaTHYeCKHX (PYHKIIHU, OMpeaesIdiolue IapaMeTphl
BBINOJIHEHUSA KOHKpeTHoro mamepeHusa. CMm. "CoxpaHeHue (paiijion
HacTpoWKH" Ha cTpaHuie 251.

8-6utHoe pacTpoBoe nsobpaxkenme (*.bmp) — mmossHOE M3OOpaKeHUE dKpaHa
B pacTpoBOM (popMaTe C YOpOIeHHOH (8-OMTHOI) IBETOBOH CXEeMOHM.
Cwm. "Coxpanenne aiijioB nsobpaxeHuii B popmare BMP niu

PNG" Ha cTpanuiie 252.

24-6utHoe pacTpoBoe usobpakenue (*.bmp) — mostHOE M3OOpPaKeHUE SKpaHA
B pacTpoBoM dopmare ¢ 24-OMTHOH IBETOBOH cxemoil. CM.
"Coxpanenne (aiiyioB msobpaxkeHuii B popmare BMP miu PNG" Ha
crpanuiie 252.

24-6utHoe u3obpaxkenue (*.png) — moJiHOe HM300paskeHHE SKPaHa B
dopmaTe PNG c 24-OUTHOH IBETOBOM CXEMOMH, C HCIIOJIb30BAHHEM
ob0paTuMoro ci;kartud. PasMmep paiijioB 3HAYUTEJTHHO MEHBIIIE II0
cpaBHeHHn c¢ ¢opmarom BMP. CMm. "CoxpaHeHue ¢aiijioB
uszo6paskenuii B popmare BMP mim PNG" Ha crpaHuiie 252.

Daunubie CSV (*.csv) — coxpaHeHNe CHUIHAJIOB BCEX OTOOpaskaeMbIX
KaHaJIOB U MaTeMaTHYeCKuX (PYHKIIMHA B paiijie cO 3HaAUEHUIMH,
pasfe/IeHHbIMH 3aIllATBIMH. OTOT (POPMAT MOAXOMUT [JjId aHAJIHM3a
3JIEKTPOHHBIX Tabauil. CMm. "CoxpaHeHue paiijioB JaHHBIX B popMaTe
CSV, ASCII XY usau BIN" Ha cTpanuiie 253.

Dannbie ASCII XY (*.csv) — coxpaHeHHe CHUIHAJIOB KasKI0r0
oToOpaskaeMoro KaHaJjia B OTHE/JAbHOM (paiijie co 3HAYEHUIMH,
pasie/IeHHbIMH 3aMATBIMH. ITOT POPMAT TaKKe HMOIXOTUT IJIA
?JIEKTPOHHBIX Tabsui. CMm. "CoxpaHeHne PailyioB JaHHBIX B popmare
CSV, ASCII XY wiu BIN" Ha crpanume 253.

IlaHHble onopHbix curianoB (*.h5) — coxpaHeHune TaHHBIX CHUTHAJIA B
dopmaTe, KOTOPHIA MOKHO BOCCTAHOBUTH B OJHOM U3 (PAMJIOB, I'Ie
XpaHATCA OHNOPHBbIE CUTHAJIBI ocruiiorpada. Cm. "CoxpaHeHue
(aityioB OIOPHBIX curHasioB Ha USB-HakomuTe/is" Ha cTpaHuie 256.

JlaHHble MHorokaHanbHoit hopmbl curiana (*.h5) - coxpameHme JaHHBIX
¢dOpMBbI CHTHaJIa HECKOJbKUX KaHAJIOB B (popMaTe, KOTOPBIA
HOIePKUBAETCA IIPOTPAMMHBIM OOecIleUYeHHeM JIJId aHaJIi3a
ocrusiorpada InfiniiView N8900A. Uz daiiiia gJaHHBIX
MHOTOKaHaJIbHOM (DOPMBI CHUTHAJIA MOKHO BOCCTAaHABJIMBATH IEPBBIA
aHAJIOTOBBIN WJIM MaTeMaTUYEeCKHHA KaHAaJI.
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IlBonuHble aanHbie (*.bin) — MBoMYHBIHA (hbaisi ¢ 3aroJIOBKOM U JaHHBIMH
B BHJE Hap "BpeMsdA-HaIpsiKeHHe". OTOT (paiJl 3HAUYNTEJHLHO MEHbIIIe
daitna manabix ASCII XY. CMm. "CoxpaHeHue (paiJiOB JaHHBIX B
dopmare CSV, ASCII XY unu BIN" Ha ctpanuie 253.

Lister data (*.csv) — aTo daitn dpopmara CSV, comepskaliuil CTPOUHYIO
HHQPOPMAITHIO MOC/IAeI0BATEIbHOIO TEKOIUPOBAHUA C 3aISATHIMHU,
pasgesnsiomuMu cTos101bl. CM. "CoxpaHeHne (aiijioB JaHHBIX
Lister" Ha cTpaHuie 255.

Macka (*.msk) — cosmanue Qaityta Macku B 3aKpbITOM dpopMmarTe
Agilent, pacnosnaBaemoM ocruiorpadom Agilent InfiniiVision. B
daiisie JaHHBIX MACKH COJIep:KaTCA HEKOTOpble, HO He BCe JJaHHbIE
HACTPOUKH ocnusiiorpada. JIjsg coxpaHeHus BceX JaHHBIX HACTPOUKH,
BrJIIOYas paiiyi JaHHBIX MacKkH, BbiOepuTe dgopmat "Hacrpoiika
(*.scp)". Cm. "CoxpaHeHne Macku" Ha cTpaHuUle 256.

Jl;1a coxpaHeHUs HACTPOEK, M300pakeHni 9KpaHa WU JAHHBIX MOIKHO
"HacTtpouth KHOUKY [Quick Action] (bbictpoe pelictBue) (BpicTpoe meiicTBue).
Cwm. "Hactporika kHomnku [Quick Action] (BwicTpoe neiicTBue)" Ha
cTtpanurlie 287.

CoxpaHeHue haiinoB HaCTPONKHU

®aiiIpl HACTPOUKH MOKHO COXPAaHUTb B OOHY M3 10 BHYTpPEHHHUX IAIIOK
karasiora \Agilent Flash min Ha BHemHuit USB-HakoIHUTE/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 BBO/A
nepedauTe K coxpaHeHHoMy airy. Cm. "HaBurammsa mo mecram
coxpaHeHUud" Ha cTpaHule 257.

3 Haxmure mporpaMMHyio kKHonKy HaXkmurte ana coxpaHeHua.

OTo6pasuTrcs cooOIeHne, YKa3hbIBaollee, YCIeIIHO JIU BBIIOJIHEHO
COXpaHeHHe.

daisibl HACTPOUKU HUMelT paciuupenne SCP. OTu paciimpeHus
0TOOpasKaIOTCI IPH HCHOJJIb30BAHHM MeHIo "[[uciierdep (aitios" (cM.
pasnen "[ucnerdep gaiioB" Ha cTpaHuie 273), HO IIPH HCIIOJb30BAHUU
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
coxpaHeHUud" Ha cTpaHuIe 257.

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 ctpauue 301.

Cm.1akke ¢ "JloOaBjeHne IosicHeHHS" Ha cTpaHuie 288

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 257.

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
nJImHOI" Ha cTpaHHIe 254.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 253



18 CoxpaHenue/BoccraHoBnenue (HacTPOiiKM, 3KpaHbl, AaHHbIE)

254

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 185).

Haxvure mporpaMMHyI0 KHoOKy Ha)kmure ana coxpaHenua.

OTo06pasuTca cooOlleHne, YKa3bIBaKIlee, YCIENIHO JIU BbIITOJIHEHO
coXpaHeHHe.

"dopMmaT ABOMYHBIX AaHHBLIX (.bin)" Ha cTpaHune 316

"®anpr CSV u ASCII XY" Ha crpanuie 323

"MuHIMaJIbHOE W MaKCHUMaJIbHOe 3HaveHusd B (padstax CSV" Ha
crpanuiie 324

YnpaBneHue anvHou

ITapameTp JnuHa OOCTyIleH IIPHU COXpaHEHHU NAHHBIX B (pailjiax popmara
CSV, ASCII XY uau BIN. OH ompenesisieT 4HUC/I0 TOYEK TaHHBIX,
BBIBOIHMMBIX B COXpaHsgeMbIil (paiiyi. COXpaHSIOTCI TOJBKO OTOOpaMKaeMble
TOYKU JAHHBIX.

MakcumMmaJ/ibHOE YHCJ/I0 TOYEK JaHHbIX 3aBHCHT OT CJA€AYIOUNIUX MOMEHTOB:

BrinmosiHeHHe cOopa MAaHHBIX. Ec/M UK/ cOopa OCTAHOBJIEH, JaHHBIE
MOCTYIAIT U3 HeoOpaGOTaHHOM 3aIlMCH IIOJIyYeHHBIX HAaHHBbIX. Eciu
IIUKJI cOOpa BBIMOJIHIAETCH, JaHHbIE IIOCTYIIA0T U3 3AHNCH M3MEPEeHHUs
MeHBIIIEr0 pasMepa.

OcTaHoB ocnu/iorpada c¢ momoiibio KHOIoK [Stop] (Cton) wmiu [Single]
(OpHokpatHbIi 3anyck). Bo BpeMsi IIUKJIOB cOOpa MaMsaTh pasfesiseTcs OJId
MOBBIIIEHNUS CKOPOCTH OOHOBJICHUS CHUTHAJIA. IIpH OJMHOYHOM I[MKJIE
c60opa HCIIOAb3yeTCA IIOJAHBIH 00beM ITaMATH.

Br/sroueHne TOJILKO OJHOTO KaHaJsia u3 mapbl. (KaHaser 1 u 2
NPEeCTaBAIIT OOHY mapy, KaHajbl 3 U 4 — apyry.) I[lamars
ocrnmorpada Ae/IuTcd MeXIy KaHaJaMH Iaphl.

BrJjiroyeHre ONOPHBIX CUTHAJIOB. J[J1 OTOOpaskeHUA OIIOPHBIX CHUTHAJIOB
TpedyeTcsl HaMATh OcIuJIIorpada.

Brirodyenne riudpoBbIX KaHAJIOB. JJId 0TOOpaskeHUA ITH(PPOBLIX KAHAJIOB
TpeOyeTcsl HaMATh OcIuJIIorpada.
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¢ BrawueHne QPYHKIHN CETMEHTHPOBAHHOHM maMATH. IlaMATb
ocriusIorpada pasaesiaeTcsa Mo YUCJy CEerMEHTOB.

¢ HacTpoiika BpeMeHH/IeJIeHUA Pa3sBePTKH (CKOPOCTb pasBepTku). Ilpu
HacTpoHKax 0oJjiee BBICOKOH CKOPOCTU Ha dKpaHe OTOOPaKaeTCsa MeHbIIe
TOYEK TaHHBIX.

e Ilpu coxpaHeHWU MAaHHBIX B a1 dpopmara CSV mpenesabHOE UHCIO
Touek coctapigeT 50000.

Ilpu HeoOxomUMOCTH (PYHKIUSA KOHTPOJIA OJIMHBI BBIMOJIHIET
npopeskuBaHNe TaHHBIX 1o cxeMme "1 w3 n". Hanpuwmep, ecimmu g
napaMmetrpa [AnuHa samaHo sHaveHue 1000 m oToOpaxkaercsa CUIHAJ IJIMHOMN
5000 Touek, yeThIpe U3 KaKIbIX IATH TOYEeK OYyIyT yHoaJieHbI IJid 3aIlMCH B
daitst 1000 ToUyek TAaHHBIX.

CKOpOCTL COXpaHeHHud JaHHBbIX CHTHAJI0B 3aBHUCHUT OT BbI6paHHOFO

dopmara:

Qopmar chaitna paHHbIX CkopocTb coxpaHeHua
BIN camas BbiCOKanA

ASCII XY cpeaHas

CSv caman Hu3KanA

Cm.takke ¢ "dopmaT ABOMYHBLIX AaHHBIX (.bin)" Ha cTpanume 316
e "®aiser CSV m ASCII XY" Ha crTpanune 323

e "MuHHMAJIbHOE W MaKCHUMaJibHOe 3HadeHus B (paiyiax CSV" Ha
cTpanuile 324

CoxpaHeHue thaitnoB paHHbIX Lister

®daitbl JaHHBIX Lister MoKHO coxpaHUTh Ha BHelTHuUN USB-HaKomUTEJIb.

1 Haxmwure xkHouky [Save/Recall] (Coxpanenue/BbizoB) > "CoxpaHenue" >
"Qopmar”, 3aTeM ¢ IOMOIIBIO PYYKH BBOJa BbhiGepuTe IIyHKT [laHHble Lister.

2 HaxMuTe BTOPYIO IPOTPAMMHYI0 KHOIIKY M C IIOMOIIBIO PYYKH BBOJIA
nepelauTe K coxpaHeHHOMY (paitry. CMm. "Hapuramusa mo mecrtam
coxpaHeHud" Ha cTpaHHIEe 257.

3 Hasxkmure nmporpamMmuyio KHouky Hacrtpoiiku.
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256

B menro "Hactpoiiku ¢aiiyia" JOCTYIHBI CJIETYIONHe IIPpOorpaMMHbIE
KHOIIKA U IapaMeTphl.

JlaHHble HacTPOWKN — ecJIH BTOT MapaMeTp BKJIOYEH, JaHHbIEe
HACTPOHKU ociusiorpada (pasBepTKa, OTKJIOHEHHUE, 3aIyCK, ITHKJI
cbopa, MaTeMaTU4eCcKkue (PYHKITUH, OTOOpaskeHHe) OYyoyT TaKke
coxXpaHeHbl B OTHeJbHBIN (paia ¢ paciinmpenuneM TXT.

4 HaxxmuTe mporpaMMHyI0 KHONKY Ha)kmute ana coxpaHeHua.

OTo6pasuTrcs coobleHne, YKasbIBAIOIee, YCIEeIIHO JIM BbIIOJTHEHO
CcOXpaHeHwue.

CoxpaHeHue chaitnos onopHbix curianos Ha USB-Hakonurennb

Hasxxmure xuonky [Save/Recall] (CoxpaHenue/Bbi3oB).

B menio "CoxpaHeHune/BbI30B" HaskMUTEe TPOTPAMMHYIO KHOIIKY
CoxpaHuTb.

B menmwo "CoxpaneHne/Bp13oB" HamxMuTe HNporpaMMHYI0 KHOIIKy @opmar u
MOBEPHUTE PYUYKY BBOja, uToObI BhIOpaTh Reference Waveform data (*.hb) .

Haxkmure mporpamMMHy0 KHONKY VICTOUHMK U ¢ IOMOIIBIO PYYKH BBOIA
BbIOEPUTE HMCXOMHBINA CHUTHAJI.

HasxxmMuTe BTOPYIO IMMPOrpaMMHYI0 KHONKY W C IIOMOIIBbI0O PYYKH BBOJA
nepeluTe K coxpaHeHHOMY aitry. Cm. "HaBuramusa mo mecram
coxpaHeHud" Ha cTtpaHuIe 257.

HasxxMmuTe mporpaMMHy0 KHoOKy Ha)kmure ana coxpaHenua.

Orobpasurca coobleHne, YKasbIBaollee, YCIEIIHO JIX BbIIIOJIHEHO
COXpaHeHUe.

COXpaHEHMe MacKu

dalIbl JaHHBIX MAaCKH MOKHO COXPAHHUTH B OJHY U3 YeThIpeX BHYTPEHHUX
nanok karasiora \Agilent Flash win Ha BHemnunii USB-HakomuTe/b.

1

Haxvure kHOnKy [Save/Recall] (Coxpanenne/BbizoB) > "BoccraHoBnenmne" >
"@opmar”, zaTeM c IOMOIIbI0 PYUYKH BBOja BbiOGepuTe Macka (*.msk).

HasxMmuTe BTOpPYI0 MPOrpaMMHYI0 KHONKY U C IMOMOIIBbI0O PYYKH BBOJA
nepedanuTe K coxXpaHeHHOMY paitimy. CMm. "Hapuramusa mo mMecrtam
coxpaHeHHUA" Ha cTpaHuie 257.

HasxxmuTe mporpaMMHyr0 KHOIKY Ha)kmute ana coxpaHnenua.
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OTo6pasuTcs cooOIeHNe, YKa3hbIBaoIlee, YCIeIIHO JIU BBIIOJIHEHO
COXpaHeHHe.

dalsibl Macku UMerT pacimpenue MSK.

[aHHble Macku Takxxe coxpaHatoTca B haitnax HacTpoiiku. Cm. "CoxpaHeHue chaiinos
HacTpoiikn" Ha cTpaHuue 251.

Cm.takke ¢ T'yasa 15, “TecTtupoBaHmue II0 Macke,” Ha cTp. 219

HaBurauna no mecram COXpaHeHuAa

IIpu coxpaHeHWH W/ BbI3OBe (PaHMJIOB /I HABUTAIIUU II0 MeCTaM
COXPaHEHUSI HCIOJIb3YIOTCA BTOpPasA IIPOrpaMMHAas KHONKA MEHIO
"Coxpanenue" niu MeH0 "BoccraHoBsieHue" m py4uka BBoga. MecTtamu
COXpaHEeHHUs MOIYT ObITh BHYTPEHHHE MeCTa COXpPaHeHHs OCIH/Iorpada
(m1d dpaiiyioB HACTPOUKW WJIM MAaCKH) WJIM BHEIIHHE MeCTa COXpaHeHHd Ha
noakaroueHHoM USB-HakomuTesie.

Bropas nporpaMMHas KHOIIKA MOKET ObITh 0003HAYEHA CJIEAYIOIIUM
o6paszoM:

¢ Haxarb gna nepexoga — Ipu 5TOM [JId IIepexoaa K HOBOH HalKe WJIN
MeCTy XpaHeHHUs JOCTATOYHO HAKaTh PYUYKy BBOMA.

¢ Mecto — ecsiu BBIIIOJTHEH MEPEXO[ K MECTy TeKylled mamku (a
coxpaHeHHs (PANJIOB He BBINOJHAETCA).

d COXpaHMTb B — KOIJa €CTh BO3MOMKHOCTH COXPaHEHHUd B BI)I6paHHOE MeCTO.

* 3arpysutb U3 — KOr[a e€CThb BO3MOKHOCTH 3arpyskH JAaHHBIX W3
BbIOpaHHOTO (haiija.

CoxpaHeHue (haHlioB

e IIpemyiaraemoe uMms paiisia orobpaxkaerca B cTpoke CoxpaHutb B thain =
HaJl IPOrpaMMHBIMH KHOITKAMHU.

e JI;1a mepesamucH y:xke CYIIeCTBYIoIero daija mnepeduTe K 3TOMY
daitsty u BbiGepuTe ero. YToObI co3aaTh HOBOE MMsA (hailyia, cM. pasmelt
"BBox mMeHHu paiyia'" Ha cTpaHuie 258.
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Beoa umenn havna

CosgaHue HOBOTO HMEHH (pad/jia IpU COXpPaHEeHWHU IOCJeqHero Ha
USB-HakomnuTese

1 Hasxkwmwure nmporpamMuyro KHOIKY File Name B menro "Coxpanenwme".

/18 aKTHBAIMU JAHHOM IIPOrPaMMHOII KHONKH CJIEIYeT HOJKJIIYUTD K
ocrimsiorpady USB-HakonuTeJIb.

2 Yro6nl BBecTH MM paiiyia, B MeHIo "Ums daiyia" UCIo/b3yiTe
nporpaMMmHbie kHonku Hanucarb, Beog u Ypanutb Cumson.

Hanucarb — HamMuTe 3Ty HPOrpaMMHYI0 KHOIKY U IOBEPHHUTE PYUKY
BBOJIa, YTOOBI BHIOPATh CHUMBOJI IJIS TEKYIEeH ITO3UITUH.

BBOA — HCHOJIBSyfITe 9Ty INPOIrpaMMHYI0O KHOIIKY /I BBOJAa CHMBOJIOB
" 1nmepeMenieHusd Kypcopa B IIOSHIIUIO CJIedyIoIero CMMBOJIA. Hasxatue
HpOI‘paMMHOfI KHOIIKHU BBOA PaBHO3HAYHO HaKATHIO PYYKH BBO/A.

Ypanute CUMBON — HaKMUTE 3Ty HPOTPAMMHYI0 KHOIMKY, YTOOBI
YIAAJHUTh TEKYINMH CHMBOJL.

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

Ecau moctynHa kHomka [lpupalienue, To ee MOMKHO HCIOJIB30BATH /IS
aKTHBAIlUN W/ [eaKTUBAIlUM aBTOMATHYECKOro IIPUPallleHus UMeH
daityioB. I[Ipu aBTOMATHYECKOM IIpHPAIEHUH K HMeHH Qaisia
mobGaBJssgeTcs YHC/IOBOM HMHOAEKC M ¢ KAKIbIM yJadHbIM COXPaHEHUEM K
HeMy OpubaB/sieTcs equHuia. Eciau uMma daiijia JoCcTUTraeT
MaKCHMaJIbHON [JIMHBI, TO OHO OyIeT COOTBETCTBYIOIIUM 06pPasoM
YKOPOUYEHO, 4TO0bI IIOMellasach YHUC/IOBAs YacTh HMEHH.

BoccraHoBnenue cbaﬁnos HaCTPOﬁKM, MaCKHW UK ONOPHLIX CUTHANoB

1 Haxwmwure xHonky [Save/Recall] (CoxpaHenue/Bbi3oB).
2 B menoo "Coxpanenne/Bp13op" HamMmuTe KHONKY BoCCTaHOBMTD.

3 B menmo "BoccranopiieHne" HaxkMHUTe KHOOKY BoccranoButb:, 3aTem c
MOMOIIbI0 PYYKH BBOfA BbIGepHUTe THUII (paiijia, KOTOPBIH TpebyeTcs
BOCCTaHOBUTb:
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Hactpoiika (*.scp) — Cm. "BoccraHoB/ieHne (haijioB HACTPOUKHU" Ha
cTpanuiie 259.

Mask (*.msk) — Cm. "Boccrano/ienue ¢aijioB Macku," Ha
cTtpaHuiie 259.

Reference Waveform data (*.h6) — Cm. "BoccranoBiienue ¢aiiion
onopHbIX curHajoB ¢ USB-nmakonurensa" Ha cTpanuiie 260.

®alJIbl HACTPOUKN HMJIM MAaCKH TaKikKe MOJKHO BOCCTAHOBHUTD, 3aIrPy3UB HUX C
HOMOIIbI0 AucieTdepa (paityioB. CM. "[[ucmerdep paityioB" Ha
cTpaHuiie 273.

Mo:xkHOo Takke HacTpouTh KHonKy [Quick Action] (bbicTpoe peiictBue) mjis
BOCCTAHOBJIEHUA (paljIOB HACTPOUKH, MAaCKU M OIOPHBIX CHUTHAJIOB. CM.
"HacTporika kHonku [Quick Action] (BwricTpoe pmeiicTBue)" Ha

cTtpaHuiie 287.

BoccraHoBneHue haiinoB HaCTPOMKM

®aiispl HACTPOUKH MOKHO BOCCTAHOBHUTH M3 OOHOHN M3 10 BHyTpeHHUX
mamok karajiora \Agilent Flash wiu ¢ BHemnero USB-HakomuTess.

1 Haxmure kHOUKy [Save/Recall] (Coxpanenue/Bbi3oB) > "BoccranoBnenune" >
"BoccraHoBneHue:", 3aTeM C IIOMOIIbI0 PYYKH BBOoIa BbhiGepuTe Hactpoiika
(*.scp).

2 HaskmuTe BTOPYIO IIPOrPaMMHYI0 KHOIKY M C IIOMOIIbIO PYYKH BBOIA
nepeiguTe K Qaiy, KOTOPbIH TpedyeTcsa BOCCTAaHOBUTH. CM.
"HaBuramusa 1mo mecTaM coxpaHeHHd"' Ha cTpaHuIe 257.

3 Haxkmure mporpammHyro KHomky Haxkatb ona BocctaHoBneHusa.
OTo6pasuTrcs cooOIeHne, YKa3hbIBaollee, YCIeIIHO JIU BBIIOJJIHEHO
BOCCTAaHOBJICHHE.

4 Eciau TpebOyeTcd ymaJauTh C SKpaHa Bce NaHHbIe, HamMuTe KHOHKy C6poc
aKpaHa.

BoccraHoBnenue haiinoB mackm,
daijibl MAaCKM MOJKHO BOCCTAHOBUTH M3 OJHON 13 10 BHYTpEeHHHX IIAIIOK
karajiora \Agilent Flash wiu ¢ BHemnero USB-HakomuTesd.

1 Haxwmwure kHOUKy [Save/Recall] (Coxpanenue/Bbi3oB) > "BoccranoBnenune" >
"BoccraHoBneHue:", 3aTeM ¢ IIOMOIIBI0 PYYKH BBOIa BeiGepuTe Macka
*
(*.msk).
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2 HasxmuTe BTOPYIO IMPOrPaMMHYI0 KHOIKY H C IIOMOIIBI0 PYYKH BBO/A
nepeiauTe K (pailyly, KOTOPbIH TpedyeTcs BOCCTAHOBUTHL. CM.
"HaBuramusa 1mo mecTraM coxpaHeHUd"' Ha cTpaHule 257.

3 Haxmure mporpaMMHyio kHomnky Haxkatb gna BoccraHoBneHus.

OTo0pasuTca cooOleHne, YKa3bIBaKIlee, YCIEIIHO JIU BbIIOJIHEHO
BOCCTAHOBJICHUE.

4 Ecimm TpebyerTcs ymaJuTh C 9KpaHa BCe JaHHbIE HWJIA BOCCTAHOBJICHHBIE
JTaHHbIe MacKH, HaxkMuTe KHoOmKy C6poc akpaHa msu C6poc mackum.

BoccranoBneHnue thaitnos onopHbix curHanos ¢ USB-Hakonurena

Hasxxmure xuonky [Save/Recall] (CoxpaHenue/Bbi3oB).

2 B menoo "Coxpanenne/BpI3oB" HaMHUTE IIPOrPAMMHYI0 KHOIIKY
BoccraHoBneHue.

3 B menmo "BoccraHoB/ieHHE" HAaKMHUTE IIPOrPAMMHYIO KHOIIKY
BoccraHoBnenue 1 ¢ momoIlbio py4ukn BBoaa BbiOeputTe Reference Waveform
data (*.h5) .

4 HaxMwuTe nporpamMMHy0 KHOHKY K OnopH: u ¢ moMmoIpi0 pydkH BBOIA
BbIOEPUTE HEOOXOIUMBIN (PaiiJi OMMOPHOr0 CHUTHAJIA.

5 HaxmuTe BTOPYIO IPOTPAMMHYI0 KHOIIKY M C IIOMOIIBIO PYYKH BBOJIA
nepeiguTe K Qaiy, KOTOPbIH TpedyeTcs BOCCTAaHOBUTH. CM.
"HaBuramusa 1mo mecTraM coxpaHeHHd"' Ha cTpaHuIe 257.

6 HasxmuTe mporpaMMHYyI0 KHOHKy HaXkatb ana BoccTaHOBNEHMA.

OTo0pasurca cooblleHne, YKasbIBaollee, YCIEIIHO JIU BbIIIOJIHEHO
BOCCTaHOBJIEHHE.

7 Eciu TpebyeTcs yaaJIUTh C 3KpaHa Bce JaHHbIE, 32 HCKIIOYEHHEM
OIIOPHOI'O CHUTHaJIa, HaskMuTe KHOIIKY C6poc akpaHa.

BoccraHoBnenue HacTpoeKk no yMon4yaHuiro

1 Haxwmwure xHonky [Save/Recall] (Coxpanenue/Bbi3oB).
2 B menro "Save/Recall" naxmure Default/Erase.

3 B menmo "llo yMoI4aHHIO" HAKMHUTE OTHY U3 CJAEIYIOIMX IIPOrPaMMHBIX
KHOIIOK:
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Hacrpoiika no ymonyaHMl— BOCCTaHOBJIEHHE HACTPOUKHU OcIHJIIOrpada

o ymo/sdaHuio. OP@EKT ToT ke, 4To U Ipu HaxaTuu kHonku [Default
Setup] (Hactp.no ymonuanuw) Ha Jjunepoi naunesau. Cm. "BoccraHoBiieHne
HacTpoeK ocru/iorpada IIo yMoJUYaHUIO" Ha cTpaHuie 29.

IIpu BOCCTAaHOBJIEHHHM HACTPOHMKH 10 YMOJJIYAHHIO HEKOTOPbIE
I10JIb30BATE/IbCKHE HACTPOUKH He H3MEHIIOTCH.

3aBopackas HacTpoilka— BOCCTAHOBJIEHHE 3aBOACKUX HACTPOEK
ocruiorpada 10 yMOJTYaHHUIO.

Takoe BoCCTaHOBJIEHUE CJeayeT IOATBEPIUTDb, MOCKOJBKY B 3TOM
c/Iyvae II0J1b30BaTeIbCKUE HACTPOUKU HE COXPAHSAIOTCH.

BoinonHeHue 6e30nacHOM 0YUCTKHU

1 Haxwmwure xHonky [Save/Recall] (Coxpanenue/Bbi3oB).

2 B menmoo "Save/Recall" naxmure Default/Erase.

3 B menmo "Ilo ymosuanuno" HaskMuTe KHONKy besonacHaa oumcrka.
OTa IMporpaMMHas KHOIKA IM03BOJIAET BBIIIOJHUTH 0€30MACHYI0 OYUCTKY
BCell 9HEeproHe3saBUCUMON MaMATH, COIVIACHO TPeOGOBaHUAM IJIABBLI 8

PYKOBOJICTBA 110 IIPHMEHEHUI0 HAIlHOHAJILHOH MPOrpaMMbl O0ecIieueHUs
CEeKPEeTHOCTH Ha IIPOMBINLIEHHBIX npeqnpuaTuiax (NISPOM).

Heo6xoguMo MOOTBEPOUTL 0E30IMACHYI0 OYHCTKY. Ilo 3aBepiiueHHH
0€e30I1aCHON OYMCTKH ocHusiiorpad Oymer Iepesarpy:keH.
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0e0 Meuarb (3kpanoB)

lMeyatb akpaHa ocuunnorpaca 263

Hactpoiika noakntoyeHua ceteBoro npuHtepa 265
YctaHoBKa 3HayeHuit napameTpoBs nedyatn 266
YcTtaHoBKa 3HauyeHua napametpa "Manutpa” 267

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 IMpHHTepa" Ha cTpaHuile 265.

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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264

4 Haxuure mporpaMMmHyio kKHonky [Mapamerpbl 111 BbIOOpa mapaMeTpPOB
eYvaTH.

2.
Agilent

CEOD ABHHD

MapamMeTos NevaTm

Hewato ana
MNeyar

CwM. "YcTaHOBKa 3HAUYEHHH MapaMeTpoB IledyaTu" Ha cTpaHHIe 266.

b Haskmure nmporpammvuyio kHomnky [Manutpa fiisa Bbi6opa nanauTpbl. CM.
"YcranoBka 3HadeHusa Iapametrpa "[laguTpa™ Ha crpanuie 267.

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
nericrBue)" Ha cTpaHune 287.
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Cm.1akke ¢ "JloOaBjeHne IosicHeHHSI" Ha cTpaHuie 288

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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Hacrpoitku ytunur

Hactpoiiku uHtepdeiica BBoaa-BbiBoga 269

Hactpoiika noakntoueHua ocumnnorpacha k cetn LAN - 270

Oucnetuep caiinos 273

Hactpoiika napamertpos ocuunnorpaca 275

Hactpoiika yacos ocuunnorpacga 279

Hactpoiika uctounuka ana pasbema TRIG OUT Ha 3aaHeli naHenu 279
BbinonHenue o6cnyxusanua 280

Hactpoiika kHonku [Quick Action] (bbicTpoe aelictBue) 287
[lo6asnexune noacHeHua 288

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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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 crpaHune 270.

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 21, “Be6-unrepdeiic,” Ha crp. 291 (kKorma ocumusiorpad
noaksaoveH K cetu LAN).

e "[[ucTaHIIMOHHOE HporpaMMHupoBaHUe dyepe3 Web-uHTepdelic' HaA
crpanuiie 297

¢ Pyxo600cmeo npozpammucma ociuiorpada.

e "[l[ucTaHIIMOHHOE NIPOrpaMMHUPOBaHUeE C ITpuMeHeHUeM IakeTa Agilent 10
Libraries" ma crpanune 298

Hacrtpoiika noakniouenua ocuunnorpacpa k cetn LAN

270

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 271). Mo:KHO HACTPOUTH U IpaMoe coemuHeHue LAN
mesxkay ocrmiorpadom u IIK (cMm. pasmen "ABToHOMHOe (IIpsIMOe)
noaksaodenue Kk IIK" Ha cTpanune 272).

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 21, “Be6-unrepdeiic,” Ha cTp. 291.
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Mocne noakntoyeHna ocumnnorpada k cetn LAN nonesHo orpaHMYuTb 4OCTYN K HEMY,
3azaB naponsb. o ymonyaHuto oH He 3almiwieH naponem. Yto6bl 3a4atb Napornb, CM.
pasaen "YcraHoBka napona” Ha cTpaHuue 304.

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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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.
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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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 273


http://www.parts.agilent.com

20 Hacrpoiiku yunur

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 18, “CoxpaHeHne/BOCCTaHOBJIeHHE (HACTPOUKH, SKPaHBI,
naHHbIe),” Ha cTp. 249

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 II€HTPY WJIM IO HUKHEMY YPOBHIO" Ha cTpaHuie 276
e "OTk/IIOUEHUE/BRIIOYEHNE MMPO3pavyHbIX (poHOB" Ha cTpaHule 276

e "3arpyska OHOJIMOTEKH METOK II0 YMOJYaHHI0" Ha cTpaHuie 276

e "HacTpoiika sKpaHHOH 3acTaBKU' Ha cTpaHuie 277

e "YcTaHOBKA IIapaMeTPOB HACTPOUKM aBTOMAaciuTaba' Ha cTpaHune 278
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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
crpanuiie 132.
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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:

278 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens



Hacrpoiiku yrunur 20

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
pasomrnyToM menu u 0-2,56 B ipu 50 Q. Cm. I'maBa 10, “Samycku,” Ha
cTp. 133.

Macka— PesysbpTaT TecTupoBaHu:A ('TIPOUIeH/He ITpoHaeH")
npoBepseTcd Iepuoandecku. Ec/in TecTUpoBaHue IepHoaa He
OPOUIEHO, TO BBIXOJHOU CHUTHAJI 3aIIyCKa WMeeT BBICOKHU HMITYJIbC
(+5 B). Eciim mpoiijieHO, BBIXOJTHOM CHTHAJI 3aIlyCKa OCTaeTcd Ha
Hu3koM ypoBHe (0 B). Cm. I'maBa 15, “TecTupoBaHHe 110 Macke,” Ha
cTp. 219.

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. T'mapa 17, “I'enepaTop curHaJjios,” Ha ctp. 237.

Kpome Toro, pazbem TRIG OUT mpoBOAMT CHUTHAJ II0JIb30BATE/IbCKOM
kasmbpoBku. CMm. "Ilosp3oBaTesbckas KaJaunOpoBka' Ha cTpaHwuiie 281.

BbinonHenune obcny>xnBanua

280

B menwo "Oo6ciy:xxuBanue" ([Utility] (Ymnutbl) > 06cnyxuBanme) qocTymHO
BBIMIOJTHEHUE CJIEYIONINX 3a7a4 MO O0CIyKUBAHUIO:
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¢ "Tlosb3oBaTebCcKasg KaauOpoBKa" Ha crpaHuie 281

e "BpIOJIHEHHE CAMOIIPOBEPKH 0OOpyHoBaHHd"' Ha cTpanuie 284

¢ "BrImosiTHeHHE caMONPOBEPKH JIUIEBOUW MaHe H," HA cTpaHuile 285

¢ "OrobOpaskeHue cBemeHHH 00 ocrusuiorpade" Ha crpanuie 285

¢ "OToOpaxeHne COCTOSHHSI IOJIL30BATEHLCKON Ka/IHOPOBKH" Ha
crpanuiie 285

Jlommo/IHNTE IbHbIE CBEIEeHUs, CBSI3aHHbIE C TEXHHUYECKHM OOC/Iy:KHBAHHEM K
0JIOM 3a OCIUJIJIOTrpadoM, CM. B pasjesie

)
e "Yxonm 3a ocrusiorpacgpoM" Ha crpaHuie 286

¢ "IlpoBepka rapaHTHHHOI'O CTATyCca W CTAaTyca II0C/IerapaHTHHHOIO
0o0C/Iy:KMBaHUSA" Ha cTpaHuie 286

¢ "KonrakTHble cBefleHusa Agilent' Ha ctpanuiie 286

e "BosBpar ycrpoiicTBa" Ha cTpaHuie 286

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

282

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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Hacrpoiiku yrunur 20

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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20 Hacrpoitku yunur

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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Hacrpoiiku yrunur 20

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 ocliusiorpada" Ha crpaHune 313.

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 :
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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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Hacrpoiiku yrunur 20

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[taa 14, “Usmepenusd,” Ha cTp. 197.

bbictpaa neyatb — IevYaTh TEKYIIEro M300paxKeHUsA Ha dKpaHe.
Haxvure kHOmKy Hactpoilku, 4ToOBI HACTPOUTH MapaMeTphl II€YaTH.
Cwm. T'mapa 19, “Ileuyats (3KpaHoOB),” Ha CcTp. 263.

BbicTpoe coxpaHeHMe — coxXpaHeHHE TEKYIIero M300pakeHUs, JaHHBIX
dopmbI curasia uin Hacrpoiiku. Haxmure kHOnKy Hactpoiku, 4ToObI
HaCTPOHUTH NapameTpbl coxpaHeHus. Cm. ['taBa 18,
“CoxpaHeHUe/BOCCTAHOBJIEeHUE (HACTPOUKM, 9KPAHbI, JaHHBIE),” Ha
cTp. 249.
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20 Hacrpoitku yunur

bbicTpoe BoccTaHOBNEeHWe — BOCCTAHOBJIEHHE HACTPOHKH, MAaCKU WJIH
omopHoro curHaja. Hasxmure kHOnKy Hactpoiiku, 4ToGbBI HACTPOUTH
napaMeTpbl BoccTaHoBjgeHuA. Cm. I'ytaBa 18,
“CoxpaHeHHe/BOoCCTaHOBJIeHHEe (HACTPOUKH, SKpPaHbl, JTaHHbIE),” HA
cTp. 249.

bbicTpaa octaHoBKa M306paxkeHUA — OCTAHOBKa HM300paskeHHsI Ha sKpaHe
0e3 mpeKpallleHnsa cOopa MAaHHBIX HJIA BO30OHOBJEHHE HM300paKeHHsd,
€CJIM OHO B HACTOJIIee BpeMs OCTAHOBJEHO. J[OIIOTHUTEbHbIE
CBeleHUsA CM. B pasfese "Purcarusa M300paxmeHHs Ha SKpaHe" Ha
cTtpaHuiie 126.

Pe>xum GbicTporo 3anycka — mepekJIOUYeHHE PEKHUMOB 3amrycka "ABTO" u
"HopmaJsibabiit". CMm. "Beibop peskmMma samycka: "ABTO" HJIH

~

"Hopmaspupid"" Ha crpanuiie 158.

BbicTpbiii copoc akpaHa — cOpoc msoOpaxkenus Ha skpaHe. CMm. "OuncTka
9KpaHa' Ha cTpaHule 124.

Hacrpous kHonky [Quick Action] (BbicTpoe peiicTBue), 10CTATOYHO IIPOCTO
HaXKaTb ee, 4YTOObl BBLINOJIHHUTL BbIOpAHHOE eHCTBHE.

Jlo6aBneHue noacHeHua

288

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":

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens



Hacrtpoiiku ytunur

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:

20

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.
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20 Hacrpoiikn yrunur

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 252

e "[leuaTh sKpaHa ocrusIorpada" Ha cTpaHuie 263
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopcTB0 nonb3oBarens

Beb-uHrepdeiic

Noctyn k Be6-uHTepdeiicy 292

Ynpasnenue ocuunnorpacom ¢ nomotbio Web-6paysepa 293
CoxpaHeHue/BoccTaHoBneHune 299

Get Image 301

OyHkunn naeHtudmukaumn 302

Cpenctea uamepenua 303

YcraHoBka napona 304

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 291



21 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

292

Y10o6bI IOJMYYUTh HOCTYII K BeG-mHTepdelicy ocuuiorpada, BbIIOJIHUATE
cJIeyIole aeiCTBUA.

1

ITogkarouuTe ociusiorpad K JIOKaJIbHOH ceTH (cM. "YCTaHOBKA
coequHeHUus c ceTbio LAN" Ha cTpaHuie 271) ujiu ycTaHOBUTE IIPAMOE
coequHeHne (cM. "ABToHOMHOe (IIpsAMoe) Ioak/ardeHne kK IIK" Ha
cTpaHuiie 272).

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 294).

e JlucTaHIIMOHHAS IIepeaHAd HaHed b Simple (cMm. "lucTaHIHOHHAS
nepeaHsdasa ImaHe/ b Simple" Ha cTpanune 295).

e yHaJieHHas JIMIleBas MaHeJ b HAa OCHOBe Opaysepa (cM. pasfes
"YhajieHHas JIMIleBas MaHeJ b HA OCHOBe Opaysepa" Ha cTpaHure 296).

¢ Anmier-okHO kKoMmaHj SCPI mjsg mucTaHIIMOHHOTO MPOTPaAMMHPOBAHUA
(cm. "JImcTaHITMOHHOE ITporpamMMmupoBaHue 4depes Web-unrepderic" Ha
ctpanuiie 297).
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21 Be6-untepdeiic

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 298).

IucranumonHana nepepHAana navenb Real Scope

294

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
BeG-uHTepdericy" Ha crpaHuie 292).

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.
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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
BebG-uHTepdericy" Ha crpaHuie 292).

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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Pa3pewenue
MOHUTOpa U
npoKpyTKa
u3o6pakeHna

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)

Korma mMoHuTOpP yaaJ/ileHHOTO KOMIIbIOTepa mMmeeT paspemreHne 800 x 600
i 6oJiee HU3KOE, TO HMPUXOJUTCI MOJIb30BATHCA MOJOCAMH HPOKPYTKHU
dKpaHa, 9T00bl MMETH IOJHBIN AOCTYN K JUCTAHIMOHHOM IlepemxHeln
na”eau. YToObI MOJYYUTh HA 9KpaHe IOJIHOe H300paskeHHe
MUCTAHIIMOHHON IlepeqHeH MaHeJu 0e3 I0JIOC MPOKPYTKH, MOHHUTOPD
YIAJIEHHOTO KOMITBIOTEPA JOJIKEH 00/1aaTh paspelleHrueM BBbIIIe

800 x 600.

YpanexHana nuuesan navenb Ha ocHose Gpay3epa

296

JIj1 yupaB/IeHHs OCIH/IIIOrpadoM C IIOMOIILI0 yOaJIEHHOH IepeaHelr
HaHe/ I Ha OCHOBe Opaysepa HeHCTBYHTE CIEIYIOIIMM 00Pa3OM.

1 Ilepeiimure K BeG-mHTepdeiicy ocuuiiorpada (cm. pasmesa "Jocryn K
BebO-uHTepQericy" Ha crpaHuie 292).

2 Korga mosBuTcs BeO-mHTepelic ocimiorpada, BbIOepHTe CHaUaIa
asiemeHT Browser Web Control (Ypassenune ¢ momoiibio 6paysepa), a
saTem Browser-Based Remote Front Panel (YgaJsienHas suneBas IaHe b Ha
ocHOBe Opaysepa). Uepes HECKOJIbKO CEKYH] Ha 3KpaHe OTOOPasuTCsd
OKHO YJAJIEHHOH JIUIIEBOHM HaHEJIH.
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3 M1 yupaB/eHUs OCHULIOrpaddOM HCIIONb3YHTE Te ke KHOIKH M PYJKH,
YTO W Ha €ro OOBIYHOM JIMIIEBOH ITaHe . [[JIi MOBOPOTHBIX PYyUYeK
mo6aBJieHbl COOTBETCTBYIOIE KHOITKH.

Fiun Control =

T =3

EE
) | @) (=)

IncranumonHoe nporpammupoBanue yepe3 Web-unrepdeiic
/1 mOoChIJIKM Ha ocHU/IJIorpad KOMaHI AUCTAHIIMOHHOTO YIIPaBJEHUI
yepes amieT-okHo SCPI Commands JaedcTByHTe C/IemyIOIIM 00pPasoM:

1 Oo6parurech k¥ Web-unrepdeiicy ocruiorpada (cMm. pasgesa "docryn k
BeO-uHTepdelicy" Ha cTpaHuile 292).

2 Korga Ha skpaHe moaBurca Web-cTpaHuiia ociuiorpada, BbIGepuTe
nyHKT Browser Web Control, 3aTem BbhiGepuTe myHKT Remote Programming..

OtkpreiBaeTca 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 cTpanuie 299).

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 crpanuie 301).

CoxpaHeHue thaitnoB ¢ nomolubio Be6-untepdeiica

1A coxpaHeHus paijioB HACTPONKM, M300pakKeHni SKpaHa, TaHHBIX
CHUT'HAJIOB, MaHHBIX Lister mim daiioB macku Ha IIK ¢ momMoInbio
BeG-uHTEepdeiica ocruuuiorpada HeoOXOAUMO BBIINOJHUTH CJIeIyIOIIHe
elCcTBUA.

1 IlepeiimuTe K BeG-mHTepdeiicy ocrmutorpada (cm. pasgesa "JlocTtyn k
BeO-uHTepdeiicy" Ha cTpaHuile 292).

2 Korma Ha guciuiee oTo0pasuTca BeO-mHTepdeiic ocuuiorpada, B JeBOH
YacTH CTApPTOBOHM CTpaHHIbI BbIOepuTe 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-uHTepdericy" Ha crpaHuie 292).

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-uHTepdelicy" Ha cTpaHuile 292).
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-uHTepdericy" Ha crpaHuie 292).

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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Agilent Technologies F@ElI[oElelelo]=

Instrument Utilities

7§ Browser :
\web Contral Installed Options  +

Installed Options
Firmware Version i
Calibration Status talled Options
License Description Installed
B Frceprobe Yes
gl Instrument
Utilitie:s ALT FPGA Altera Yes
Configure m Power application Yes
m Segmented Memory Yes
Limit Mask Test Yes
BW20 200MHz Bandwidth Yes
: T 001z Bandwidth No
thiz Page
m Education license Mo
m WaveGen license fes

YcraHoBka napona

IIpu moak/dAYeHUH ocHu/Iorpada K JOKaJbHOH CeTH PEeKOMeHayeTCs
3a[aTh MapPOJib. OTO MO3BOJHUT 3AIUTUTH IIPUOOP OT
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 cTpaHuile 292).
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2 Korma mosBuTcs BeG-mHTepdeiic ocrusiorpada, Ha CTapTOBOH
crpanuiie BbiOepuTe BKJIaAgky "Configure Network".

3 Haxmute xHomky Modify Configuration.

Agilent Technologies R®EI1Io1{eloo]=

|| Browser
“w'eb Contral

SavesFecal

Get Image:

Instrument

Bknagka Lltilities:
HacTpoWkn =
cetn Network,

Frint Page

Help with

this Page

Current Network Configuration
N3meHeHue koHdurypaumm

Wodify Configuration

| Parameter |

Currently in use

Configuration mode |

Automatic

Dynamic Ds |

ON

o]

ON

Multicast DNS |

ON

Muiticast DNS Description |

Agilent ME0-X 20244 Infiniivision - US50210029

o]

130.29.70.169

2552552480

Default Gateway |

130.29.64.1

DHCP Server |

130.29.64.128

DS server |

1302064128

Hostname |

a-mx2024a-10029

cos.agilent.com

LAN KeepAlive Timeout |

1800

ON

GPIB Control |

OFF

GPIB Address |

7

USB Control |

ON

LAN Control |

ON

4 BpeauTe mOOXOOAIIMI Maposb U HaxmuTe KHOmKy Apply Changes.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBartena
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C6poc napona

306

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.
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. CnpaBotIHble MaTtepuanbi

TexHuuyeckue xapakrepuctuku 307

Kateropua namepeuuna 308

BuewHue ycnosua 309

Mpo6Huku u npucnocobnenmna 310

3arpyaka nuueH3uii u moaepHusauua ocumnnorpacpa 313
06HoBnenua ana M0 u mukponporpamm 315

Dopmar ABOUYHbIX AaHHbIX (.bin) 316

Oaiinbl CSV n ASCII XY 323

OdmumanbHoe yBegomnenme 325

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 286.
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Karteropua nusmepenusa

¢ "Kareropusa mamepeHusa ocru/orpada" Ha crpanure 308
e "OnpesiesieHus KaTeropuu usMepeHus" Ha crpaHuiie 308

e "CTOHUKOCTh K CKaUYKaM HaIps:keHUA" Ha cTrpaHure 309

Karteropua namepenua ocuunnorpadga

Ocmmtorpadsb! InfiniiVision npemHasHadveHbI 1 HPOBEIEHUSI HU3MEPEeHHH
kareropuu I.

CTOPOXKHO [LlaHHblii npubop cneayer ucnonb3oBaTh TONLKO ANA U3MeEpPEeHUil B paMKax

YKa3aHHOMW KaTeropum u3amepeHui.

308

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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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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 npo6uukom 10073C 10:1 — CAT I: 500 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
cpesa

Wcnonb3oBatb Tonbko BHYTPU nomelLLieHnsa.

Temnepatypa
oKpy>katoLuein
cpeapl

pa6ouasn: o1 0 °C ao +55 °C, Hepaboyaa: o1 —40 °C go +71 °C

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
YpOBHEM mopA

paboyan u Hepaboyad: 1o 4000 m (13123 dyros)

Kateropua
nepeHanpaxeHu
A

[laHHbI NpoayKT NpucnocobneH AnA NUMTaHKUA OT CETU, COOTBETCTBYIOLLEN
BTOPOM KaTeropuu nepeHanpa>xeHuA, 4To xapakTtepHo Ana 060pyAoBaHMA,
NOAKM0YaeMoro ¢ NOMOLLbIo Kabena U LTencenbHo! BUNKK.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 309
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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 UNKU HanuUyue 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 TIPOOHUKN" Ha cTpaHule 310

e "MuddepeHnaabable TPOOHUKN" Ha cTpaHuile 311

¢ "TokoBbIe IMPOOHUKHN" Ha cTpanune 312

e "IlocTyIlHbIE IIPUCIIOCOO/TeHUs" Ha cTpaHuie 312

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 3aTyxaHusd OpoOHHKA" Ha cTpaHuile 71.

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.

310 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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C ocrmorpadgom InfiniiVision 2000 cepun X MOKHO HCIIOJIb30BATH
cJeayIole IIacCUBHbIe TPOOHUKH. BO3MOKHBI J1I00ble KOMOWHAIIMH
HACCHUBHBIX IIPOOHUKOB.

Ta6nuua 5 NaccuBHble 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.

Ta6nuua 6 [JucdbdpepeHumanbHbie NPo6HUKN

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)

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena N
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Ta6nuua 6 JuddepeHumnanbHblie NpobHMKM (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.

Tabnuua 7 TokoBble NPo6HUKM

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 mpoOHUKKU" Ha cTpanwuiie 310),
muddepennuaabubix ("IuddepenHnuaibable MIPOOHUKN" Ha cTpaHune 311)
M TOKOBBIX MPOOHHKOB ("TokoBble NMPOOHHMKU" Ha cTpaHuie 312) k
ocrusiorpady InfiniiVision 2000 cepuu X mmeeTcs psja HPUCIIOCOOJIEHHUH.

312 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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Ta6nuua 8 MNpucnocobneHua 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 41.

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 "JluneHsnoHHBbIE OIMIUU" Ha cTpaHuie 313
e "Ilpyrue ommuu" Ha cTpaHuie 315

e "MonepHusanusa ocrustorpada go ypoBHa MSO" Ha cTpanuie 315

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.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 313
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Tabnuua 9 JlnueHsnoHHble onuum

Onuua

Onucanue

Homep mopenn nocne npuobperenna
ocuunnorpada

AUTO

3anyck 1 sekoavMpoBaHWe CUTHaNOB NOCEA0BaTENbHbIX
LUKMH aBTOMO6MNbHOM anekTpoHuku (CAN, LIN).

3akasatb DSOX2AUTO.

COMP

3anyck 1 1eKoAMpOBaHWE CUTHANOB NOCNeA0BaTeNbHbIX
wmnH komnbtotepos (RS232/422/485/UART)..
06ecneynBaeT BO3MOXHOCTM 3anycka U AeK0ANPOBaHUA
mHorux npotokonos UART (Universal Asynchronous
Receiver/Transmitter), B Tom uucne RS232
(pekomeHaoBaHHbIN cTaHaapT 232).

3akasatb DSOX2COMP.

DVM

Lndp. BonbTmeTp

06ecneynBaeT M3MepeHne HanpaXKEeHUA ¢ TOYHOCTbIO A0 3
3HAKOB M YacTOTbl C TOYHOCTbIO /10 5 3HAKOB C NOMOLLbIO
no6oro aHanoroporo kaHana.

3akasarb DSOXDVM.

EDK

YyebHbIn KOMNNEKT

0O6ecneuynBaet TPEHUPOBOYHbIE CUTHANbI Ha BbiBoAax Demo
ocuunnorpaca 1 nabopatopHoe pyKoBOACTBO AA yYe6HbIX
Lene.

3akasatb DSOXEDK.

EMBD

BctpoeHHbI nocnesoBatenbHbIv 3anyck u aHanus (12C,
SPI).

3akasatb DSOX2EMBD.

MASK

Onuma ucnbITaHwWii Ha COOTBETCTBME MackKe
Mo3BonAert cosaasatb MacKy U ucnbliTbiBaTb CUTHanNbl Ha
npeamert COOTBETCTBUA UX MacCKe.

3akasatb DSOX2MASK.

mem4M

MoaepHusauma namatu.
[emoHcTpupyeT nonHyio rmy6uHy namati (4 Mebi6 ana
nepemexatoLmxcaA Bbi6OPOK).

Order DSOX2MEMUP.

MSO0

Onuma ocuunnorpada cmelaHHbix curHanos (MSQO)
06ecneuynsaet moaepHusauuto DSO go yposHa MSO.
[No6asnaet 8 undposbix kaHanos. Mpu atom He Tpebyertca
ycTaHaBnueaTtb A0NONHUTENbHOE 060pyAOBaHMeE.

3akasatb DSOX2MSO.
C nuuensueit MSO nocraBnaetca KOMNNekT
kabena undposoro npobHuKa.

SGM

CerMeHTMpOBaHHaH namaTb.

Mo3Bonaer perucTpuposatb HeperynapHbie U NakeTHble
CUTHarnbl 3a c4eT yCTpaHeHUA perucrTpauuun nepmoaos
OTCYTCTBWA aKTUBHOCTU CUTHana.

3akasatb DSOX2SGM.

WAVEGEN

l'eHepaTtop cuUrHanos

3akasatb DSOX2WAVEGEN.

314
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Lpyrne onuum

Ta6nuua 100numa kanubpoBKK

Onuua 3aka3s

A6J Kanu6poska cornacHo craHaapty ANSI Z540

MopepHusauua ocuunnorpada o yposua MSO

/1A aKTHBU3AIUKN IA(PPOBBIX KAHAJJIOB OCIU/IOrpada, KOTOPBIM He ObLI
epBOHAYAJILHO 3aKa3aH B KaueCTBe OCIHJIIorpada cMellaHHbIX CUTHAJIOB
(MSO), MOKHO YCTaHOBUTH COOTBETCTBYIOIIYIO JIdIleH3uI0. Ociusiorpad
CMeIIaHHbIX CHUTHAJIOB MMeEET aHAJIOroBble KaHAJIbI ILIIOC 8
KOPPEJIMPOBAHHBIX 110 BPpeMeHH HMUMPOBHIX KAHAJOB.

3a mHdopMaIFell M0 MOJAEPHU3AINH Balllero ocruiorpada IryTeM
JINI[EH3UPOBAaHU OoOpalaiiTech B MECTHOE IIPEACTABUTEIbCTBO KOMIIAHWHI
Agilent Technologies uau no aapecy: "www.agilent.com/find/2000X-Series".

O6uoBnenuna gna M0 u Mukponporpamm

BpeMms otr Bpemenu koMmmaHua Agilent Technologies BbimyckaeT 0OHOBJIEHHU
g II0 u MHKpOIIporpaMMbl CBOUX MPOAYKTOB. [Ij1d IOMCKa OOHOBJIEHUI
/IS MHKPOIIPOrpaMMbl Oocli/IIorpada BBEIUTE B aJpECHOM CTPOKe
BeO-Opaysepa aapec "www.agilent.com/find/2000X-Series-sw".

g mpocMoTpa 3J1eMeHTOB ycTaHOBJIeHHOro II0 m MHEpPOOpPOrpaMMbI
"HaxkmuTe KHonky [Help] (CnpaBka) > 06 ocuunnorpade.

CkayaB (paiisi 0OHOBJIEHHSI MHUKPOIPOrPaMMbI, MOKHO 3aIlCATh €ro Ha
USB-HakonuTe b U 3arpysduTh B OCIHUJIJIOTPad € IOMOIIBIO JHCIIETYEpPa
daitioB (cM. pasnen "ucretdep paisios" Ha crpaHuie 273). MoxHO
TaK;Ke BOCIOJIL30BATHCI CTPAHHICH MHCTPYMEHTOB BeO-mHTepdeiica
ocuuiiorpadga (cMm. pasmaen "CpeacrBa uaMmepeHud" Ha crpanuie 303).

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 315
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Dopmar 4BoMYHBbIX AaHHbIX (.bin)

thopmare BIN —

JlaHHble B

CerMeHTUpoBaHH

316

afA namMAaTtb

CDOpMaT JABOHNYHBIX NJAHHBIX COXpPaHAET HaHHbI€ B JBOUYHOM d)opMaTe nu
Cco3JaeT OIIMCBhIBAIOIINE 9TH JaHHBbI€ 3aroJ/JIOBKH.

Baaromapa nBoundHoMy POpMaTy XpaHeHUsA MaHHBIX pasMmep daiiia
OpUMEPHO B 5 pas MeHble, yeM B ¢popmare ASCII XY.

IIpu MOAK/IIOYEHUH HECKOJBKUX HUCTOYHHUKOB OYIyT COXPaHEHBI Bce
oToOpakaeMble MCTOYHHUKH, KPOME MaTeMaTHYeCKUX (DYHKITHH.

IIpu KCII0/Ib30BAaHHM CETMEHTHPOBAHHON MaMATH KaXObIH CerMeHT
paccMaTpuBaeTcsd Kak OTHE/JbHBIN curiaj. CHadajia COXPaHSIIOTCA BCe
CerMeHThl OJHOT'0 KaHaJla, 3aTeM — BCe CEerMeHThI CJIEAYIOIIEero KaHaJja
(HoMep KOTOpOro BbIIEe). TO IMPOAO/IKAETCI A0 TeX Iop, IMoKa He OyayT
COXpaHEeHbI Bce OTOOpaKkaeMble KaHAJIBI.

Korga ocumuiorpad padoTaeT B pexkuMe cO6opa gaHHBIX "OGHapy:KeHUe
OUKOB", MUHUMaJIbHOE U MaKCHMaJjibHOE 3HAYEHUA TOYEK JJAHHBIX CUTHAJIA
COXpaHAITCA B (paiiyiax B OTOE/JbHBIX Oydepax curHa/ioB. CHadasa
COXPAHAITCI MUHHUMAaJbHbIE 3HAYEHUSA TOYEK JAHHBIX, 3aTE€M —
MaKCHUMaJIbHBIE.

IIpu coxpaHeHHH BCEX CEIMEHTOB, /I KaKJOr0 M3 HHUX CO3daeTCsd
OT/e/JIbHBIN 3aroJ0BOK cUrHaJa (cM. pasjes "®opmatr 3aro/10BKa JBOUIHOTO
daita" Ha crpaHurne 317).

Jauubie B (paitsie BIN mpeqcTaB/ieHbl C/AEIYIOIIMM 00pa3oM:

e JlanHble kKaHa/ia 1 (Bce cerMeHTbI)

e JlaHHbIe KaHaJs1a 2 (Bce CerMeHTbI)

e JlanHble KaHa/Ia 3 (BCe CerMeEHTbI)

e JlanHble kKaHa/1a 4 (BCce CErMeHTbI)

e JlaHHbIe ITH(PPOBOrOo KaHasa (Bce CErMeHTHI)

¢ JlaHHBIe cCUTHAJIA MaTeMaTHUYeCKON (DYHKIUH (BCE€ CETrMEHTBHI)

Eciu coxpaHAIOTCS He BCe CErMEHTbhI, TO YHUCJI0 CUTHAJOB PABHO UHCITY
aKTHUBHBIX KaHAJIOB (BKJIIOYAsd MaTeMaTHYeCKHH U ITU(POBOH, ¢ He OoJjiee
4YeM CeMbI0 CHUTHaJIaMU JId KamkJaoro rmudpoBoro momayssd). [lpu

COXpaHEeHHUH BCeX CEer'MeHTOB YHCJI0 CHI'HaJIOB COOTBETCTBYET YHCIIY
AKTHUBHBIX KaHaJIOB, YMHOKEHHOMY Ha YHUCJIO IIOJIyYE€HHBIX CEIrMEeHTOB.
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J1Bonuynbie panubie B MIATLAB

N3 ocruanorpada InfiniiVision MoxkHO UMIIOPTUPOBATh ABOUYHBbIE TaHHbIE
B nporpammy MATLAB® ot kommanum The MathWorks. CooTBeTcTByOIITE
dyuknuun MATLAB Mo:KHO 3arpysuTh ¢ BebG-caiiTa Agilent Technologies 1o
anpecy "www.agilent.com/find/2000X-Series-examples".

Agilent cosgaer ¢aiisipl popMaTa .m, KOTOPbIe HYKHO CKOIUPOBATH B
padoumnii kaTa;ior MATLAB. Anpec pa6odero kKaraJora Ii0 YMOJYaHUIO —
C:\MATLAB7\work.

Q®opmar 3aronoBka aBouyHoro chauna

3aronoBok Y ABOMYHOI'O (pailjia MOKET OBITH TOJHKO OJUH 3ar0JI0BOK. 3arojI0BOK
thaitna  daiiyia CcomepKUT CIIeayIoNue NaHHBIE.

Cookie [1Byx6aiitoBble cumeonbl AG, o3HavatoLme, yto dhaiin coxpaHeH B hopmarte
[BOUYHbIX AaHHbIX Agilent.

Bepcua [1sa 6aiita, npeacraBnatoLLme coboi Bepcuto thaina.

Pasmep ¢haiina 32-6utHoe Lienoe, o3HayatoLlee YUCno 6aiToB B AaHHOM dhaiine.

Konuuyectso 32-6uTtHOE Lienoe, 03HaYaloLLIee YUCIIO CUTHAMOB, COXPAaHEHHbIX B IaHHOM
CUrHanoB thaiine.

3aronoBok B aiilyie MOKHO COXPAHUTb HECKOJIbKO CHUTHAJIOB, U Y KaKIOTO
CUIHana COXPaHEHHOTO CUTHajIa OyaeT CBOI 3aro/ioBOK. IIpHW MCIIO/IB30BAHHUU
CeIrMEeHTHPOBAHHON HaMATH KaMIbId CErMEHT pPacCMaTPUBAeTCA KakK
OTMEJIbHBIA CHUTHAJI. 3aroJIOBOK CHUTHAaJIa COIEPIKUT CBEIEHHS O THIIE
IaHHBIX CHUTHAJIa, COXPAHEHHBIX MOCJIE 3aroJ0BKa TaHHBIX CUTHAJIA.

Pasmep 32-6utHoe Lienoe, o3Hayatollee YUCo 6aiiToB B AaHHOM 3aronoBke.
3aronoeka
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Tun curHana

32-6uTHOe Liernoe, 03HaYaloLLEE T CUTHaMa, COXPaHEeHHOro B AaHHOM chaiine:
+ 0 =HeusBeCTHblI.

* 1 =HopMmanbHbli.

* 2= o6HapyxXeHune NUKOB.

* 3 =ycpeaHEeHHbIN.

* 4 =He ucnonb3ayetca B ocuunnorpacax InfiniiVision.

+ 5= He ucnonb3yetca B ocuunnorpadax InfiniiVision.

* 6 =nornyeckui.

Yucno 6ycepos | 32-6uTHOE Lienoe, 03HavatoLlee Ynucno 6ydepoB cMrHanos, Heo6xoAUMbIX AnA

CUrHanos MPOYTEHUA AAHHbIX.

Touku 32-6uTHOE Lienoe, 03HaYaloLLEe YUCIIO TOYEK CUTHANMA B AAHHbIX.

CueTumnk 32-6uTHOe Lienoe, 03Havalolllee YUCno UMNYNbCOB 3a YYETHbI Nepuos B
3anucu curHana, co3gaHHom nNpu Ucnonb3oBaHUM Takoro pexxuma c6opa
NaHHbIX, KaK "YcpeaHenue". Hanpumep, npu ycpeaHEHUM YACTIO UMMYNbCOB
paBHOE YeTbipeM 03HaYaeT, YTo B 3aMMCK CUTHaNa Kaxkaaa ero Touka
ycpezHeHa Kak MUHUMYM yeTbipe pasa. [lo ymonyaHutio ato 3HadeHue — 0.

[nanasoH A 32-6utHoe nnaBalolLiee YUCIO, 03HAYAlOLLIEE ANNUTENbHOCTb 0TO6paXkaemoro

oTo6paxkeHua X

curHana no ocu X. [Ina curHanos BpemMeHHbIX MHTEPBANoB 3T0 ANUTENbHOCTb
NpoxoXaeHnaA curHana no akpaHy. Ecnu ero sHayeHue paBHO HyntO, TO AAHHbIX
He NonyyeHo.

Hauano
otobpaxkeHua X

64-6uTHOe ABOVHOE YKCNO, ABNAIOLLIEECA 3HAaYEHUeM ocK X ¢ NeBoro kpan
akpaHa. [Ina curHanos BpeMeHHbIX MHTEpPBarnoB 3T0 Bpema Havana
oTo6pakeHua. ITo 3HauYeHUe paccmaTpuBaetca kak 64-6uTHoe Yyncno ABOWHO
TOYHOCTM C NnaBatoLLleit 3anatoid. Ecnu ero 3HaueHue paBHO HyMIO, TO A@aHHbIX
He MNonyyeHo.

Mpupawenune X 64-6UTHOE ABOIHOE YKUCNI0, 03HAYalOLLIEEe BPEMEHHOW UHTEepBan MexXay
TOYKaMM ZaHHbIX Ha ocu X. [InA cMrHanoB BpeMeHHbIX MHTepBanoB 310
ANUTENbHOCTbL MHTEPBaNa Mex Ay Toukamu. Ecnv ero s3HaueHme paBHo Hynto, T0
[laHHbIX He MoJTy4YeHo.

Hauano X 64-6uTHOE ABOMHOE YKCIIO, ABNAIOLLEECA 3HAYEHMEM MEPBO TOYKM B 3aMUCK

AaHHbIX No ocu X. [InA cMrHanoB BpeMeHHbIX MHTepBanoB 370 BpeMa
oTo6pakeHua nepeoii TOYKK. ITO 3HaYeHMe paccmaTtpuBaetca Kak 64-6uTHoe
Yyucno ABOMHON TOMHOCTM C NnaBatoLleii 3anaToi. Ecnu ero 3HayeHue pasHo
HYII0, TO A@HHbIX HE NONyYeHo.
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Eannuub X

32-6utHoe Lienoe, onpeaenailLee eauHULIbl U3MEPEHNA 3HaYeHWi
NOMYyYeHHbIX AaHHbIX M0 ocKn X.

* 0 =HeusBecTHo.

* 1 =BonNbTbl

* 2= CeKyHJbl.

* 3 =nocToAHHbIe.

* 4 =awmnepbl.

« 5=nb.

« 6=Tu.

EanHnub Y

32-6uTHoe Lenoe, onpeenatolLee eAUHULIbI U3MEPEHUA 3HaYEHUM
MonyYeHHbIX AaHHbIX N0 ocK Y. BoamMoXKHble 3HaYeHWA COOTBETCTBYHOT
yKa3aHHbIM Bbllle Anda ocu X.

[lata

16-6aiiToBbIit Habop cumBonos; B ocuunnorpadax InfiniiVision He
3anonHaerca.

Bpemsa

16-6aiiToBblit Habop cumBonos; B ocuunnorpadax InfiniiVision He
3anonHaercA.

Makert

24-6aiiToBbIii Habop CMMBOJIOB, NpeACTaBNAOLLMIA cO60/ HOMEP MOAENV U

cepuitHbIi Homep ocuunmnorpada 8 dhopmare: NeMOJESTN:CEPVIAHBIANe.

Mertka curHana

16-6aiToBbIi HA6Op CUMBOIIOB, COAEP>KALLIMIA NPUCBOEHHYIO KaHany MeTky.

BpemeHHble
MeTKu

64-6UTHOE ABOHOE YKUCNO, UCMONMb3YEMOE TONbKO NPU COXPaHeHUn

HeCKONbKUX CermMeHToB (Tpebyetca Moaynb CerMeHTMpPOBaHHO namaTtu). 1o

BpemA (B CeKyHAax) ¢ MOMeHTa NepBoro 3anycka.

Ykasatenb
cerMeHTa

32-6utHoe uenoe 6e3 3Haka. [peacTaBnaeT co60il HOMEp CerMeHTa.
Mcnonbayetca ToNbKo Npu COXpaHeHUM HECKONbKUX CETMEHTOB.

3aronoBok CHIrHAJI MOMKET COAEPKATH HECKOJIBKO HAOOPOB MAaHHBIX. ¥ KasKI0oro Hadopa
NaHHbIX CUTHaNa  [JaHHBIX CUTHaJIa Oy[aeT CBOM 3aro/ioBOK. B 3arosioBke Habopa JaHHBIX
coMiepsKaTCa CBeJeHUs O Ha0ope HAHHBIX CHUIHAJIA. JTOT 3ar'0JI0BOK
COXpaHsAeTCS HeIOCPEICTBEHHO Iepea Ha00pOM HAaHHBIX.

Pasmep
3aronoska
JlaHHbIX cUrHana

32-6utHoe Lienoe, 03HavaloLlee pa3mep 3aronoBkKa AaHHbIX CUTHanNa.
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Tun 6ychepa 16-6uTHOE KOpOTKOE YKCIO, 0603HAYALOLLLEE TUM AaHHBIX CUTHANa,
COXPaHEHHbIX B JaHHOM chaiine:

* 0 =Heu3BeCTHblE AaHHbIE.

* 1 =HopmanbHble 32-6uTHble NNaBatoLLMe AaHHbIE.

+ 2 = MaKcumarnbHoe KONIMYEeCTBO NaBaloLLnX AaHHbIX.

* 3= MWHMMAarbHOE KONTMYECTBO NMaBaloLLMX JaHHbIX.

* 4 =He ucnonb3yetca B ocuunnorpadax InfiniiVision.

* 5 =He ucnonbayerca B ocuunnorpacax InfiniiVision.

* 6 =uudposble 8-6uTHbIE 3HAKOBbIE AaHHbIE (ANA LMDPOBLIX KAHAMOB).

baiiTbl Ha TOuKy 16-6MTHOE KOPOTKOE YMCNO, 03HaYaloLLee YUCNo 6ATOB Ha TOUKY AAHHBbIX.

Pasmep 6ychepa | 32-6utHoe Lienoe, o3Havatlowlee pasmep 6ydepa, HeobxoaAuMbI AnA
YZAEep>XaHUA ToYeK AaHHbIX.

Mpumep nporpaMmmbl ANA YTeHUA ABOMYHBIX AAHHbIX

IIporpamMmy /1A YTE€HUS ABOWYHBIX TAHHBIX MOKHO HAWTH, HaOpaB B
BeO-Opaysepe aapec "www.agilent.com/find/2000X-Series-examples" u
BbIOpaB sJjieMeHT "IIpuMep IIporpaMMbl [JIs YT€HHS ABOMYHBIX JAHHBIX'.

Mpumepbl aBoUYHDbIX thaitnos

C6op paHHbix Ha mpuBegeHHOM HHKe DPHUCYHKe IOKa3aH JBOUYHBIA (paljl OTHOTO ITUKJIA
HECKONbKMX cOopa C TaHHBIMU HECKOJIBKUX KaHAJIOB.
aHanoroBbIX
KaHamnoB 3a 0AUH
LMKN
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C6op paHHbIX
BCEX Moaynen
Normyeckux
KaHanoB 3a 0AUH
LMKN

File Header
12 bytes

Waveform Header 1
140 bytes

Waveform Data
Header 1
12 bytes

Voltage Data 1
buffer size

Waveform Header 2
140 bytes

Waveform Data
Header 2
12 bytes

Voltage Data 2
buffer size

Waveform Header N
140 bytes

Waveform Data
Header N
12 bytes

Voltage Data N
buffer size

CnpaBouHble MaTepuanbl

Number of Waveforms = N

Number of Waveform Buffers = 1

Buffer Type = 1 (floating point)
Bytes per Point = 4

Number of Waveform Buffers = 1

Buffer Type = 1 (floating point)
Bytes per Point = 4

Number of Waveform Buffers = 1

Buffer Type = 1 (floating point)
Bytes per Point = 4

22

Ha mpuBefeHHOM HHKe PHCYHKe ITOKa3aH JBOMYHBIA (Paiiji OJHOrO ITUKJIA
c6opa ¢ JAHHBIMH BCEX MOJYJ/IEH COXPaHEHHbBIX JIOTMYECKHX KAaHAJIOB.
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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

C6op mannbix Ha mpuBegeHHOM HIKe PHCYHKE MOKa3aH JABOHUYHBIA (paijl JAHHBIX OJHOI'O
O4HOI0  AHAJIONOBOT'O KaHaJa, 3allMCAHHBIX B CEeIMEHTUPYEMYIO MaMTh.
aHanoroBoro
KaHana B
CerMeHTUpPOBaHH
yH0 namAarb
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File Header
12 bytes

Waveform Header 1
140 bytes

Waveform Data
Header 1
12 bytes

Voltage Data 1
buffer size

Waveform Header 2
140 bytes

Waveform Data
Header 2
12 bytes

Voltage Data 2
buffer size

Waveform Header N
140 bytes

Waveform Data
Header N
12 bytes

Voltage Data N
buffer size

®ainbl CSV u ASCIH XY

CnpaBoyHble Mmatepuanbl 22

Number of Waveforms = N = Number of Segments

Number of Waveform Buffers = 1
Index =1
Time Tag = 0.0

Buffer Type = 1 (floating point)
Bytes per Point = 4

Number of Waveform Buffers = 1
Index =2
Time Tag = time between segment 1 and 2

Buffer Type = 1 (floating point)
Bytes per Point = 4

Number of Waveform Buffers = 1
Index =N
Time Tag = time between segment 1 and N

Buffer Type = 1 (floating point)
Bytes per Point = 4

e "Crpykrypa ¢aiiop CSV u ASCII XY" Ha crpanune 324

¢ "MuHHMAJIbHOE W MaKCUMaJlbHOe 3HadeHUA B paiiax CSV" Ha

cTtpaHuiie 324
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324

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

06bAacHeHmne

IIpy BHINOJHEHWH HU3MEPEHHsA MUHHMYyMa WJIH MAaKCHMyMa OTOOpaKkaeMble
Ha 9KpaHe M3MepeHUs MUHHUMAJIbHOEe M MaKCHMaJIbHOe 3HAUEHHA MOILYT He
oTob6pasutbca B daiisie CSV.

IIpu 4yacroTe AUCKpeTH3anuu 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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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

M0 RealVNC

Q®opmar HDF5

buébnuoreka
CUPS

IIporpammHoe oGecneueHne RealVNC mpegocraB/sgeTca Ha OCHOBAHHU
Cranpgapraoil ob6uectsernnon jgunensun GNU. (C) RealVNC Ltd, 2002-2005.
Bce mpaBa 3alnmuiieHbI.

IlaHHOE IIporpaMMHOe olOeclieueHre MpeaocTaBsdeTcsa OecmiaTHo. Ero
MOJKHO IIepefaBaTh APYTUM JIHIAM H/WJIA U3MEHSITh B COOTBETCTBUHU C
yeaoBuaMu CTaHOapTHOH oOIecTBeHHOH JquneHsun GNU,
ony6ukoBaHHbIMEH PoH0M OecmyiatHoro 110. OcHOBaHHEM SBJISETCS
BepcHusa 2, WM J06aa 6ojiee MO3IHAS (Ha YCMOTPEHHE MOJIb30BaTEJs)
Bepcusa JluneHsuw.

Oxkumaercd, 4To pacupoctpaHaeMoe [0 okaskeTcsa IOJIE3HBIM, HO IIPU 3TOM
He maerca HUKAKOU T'APAHTHUU, B TOM 4HcJIe MMOApasyMeBaeMoil
rapaataar KOMMEPYECKOY IPUT'OJJHOCTHU mau ITPUTOJHOCTH JId
KOHKPETHOI'O HUCIIOJIB3OBAHHU. IlogpoOHee cM. IMOJI0KEHUA
CrangapTHoii obmecTBeHHOH JuneHsun GNU.

TekcT MaHHOU JIMIEH3WH HAXOJUTCA Ha KOMIIAKT-JAUCKE C JOKyMeHTaIueH
no ocouiorpadgam Agilent InfiniiVision.

Hcxomubiii Ko mporpaMMbl RealVNC MOKHO ITOJIyYUTb B KOMIOAHUH
RealVNC, miu o6parusiiuch B komiauuio Agilent. Komnanus Agilent
B3MMaeT KOMHUCCHOHHBIE B pasMepe (PaKTHUYECKHX 3aTpaT Ha
npeaocTaBJeHne IIEPBOUCTOYHHUKA.

/1 paiiyioB OIMMOPHBIX CHUTHAJIOB HCIIOJb3yeTcd dpopmaT HDF5.

®opmar HDF5 paspa6oran rpynmnoir "The HDF Group" u HanmoHa/IbHBIM
IEHTPOM IPHUKJIATHBIX NPOrpaMM [JId CYIIepKOMITbIOTEPOB ITPH
yHuBepcurere mrara WuinHoiic B YpOaHe u Illamieiine.

/11 ceTeBOM medaTH mcmnosb3yercsa omoamoreka CUPS (Common Unix
Printing System).
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bubnuoreka
mDNSResponder

326

Bubanorexkn CUPS u CUPS Imaging paspa6oTansl Kopmoparueit Apple Inc.
¥ JIMIEH3UPOBAHbI B COOTBETCTBHUH C MHOJIOKeHUAMU CTaHIapTHOMN
o6mecrBenHoi guneHsun GNU ma 6moamorexkun («LGPL») Bepcum 2.

TekcT JaHHOM JIMIEH3UH HAXOMUTCA HAa KOMIAKT-AUCKE C JOKyMeHTaIlhmen
no ocrustorpadam Agilent InfiniiVision.

Iy cereBoii meyatn CUPS umcmosbsyercs 6ubsianorexka mDNSResponder.

Bub6smoreka mDNSResponder paspaborana kopmoparueil Apple Inc. u
JIMIIEH3UPOBAHbI B COOTBETCTBUH C MOJIOMKEHUIMHU JIHIEeH3UH Apache
License Bepcunu 2.0.

TekcT JaHHOW JIUIEH3UU HAXOMUTCA Ha KOMIIAKT-THCKE C TOKyMEHTAIlHneH
no ocrustorpadgam Agilent InfiniiVision.
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3anyck no CAN/LIN n
nocnepoBartenbHoe AeKOAMpoBaHue

Hactpoiika ocumnnorpada ana curvanos CAN 327
3anyck no CAN 329

MocnenosarensHoe aekoaupoBaHue CAN 331
Hactpoiika ocumnnorpada ana curdanos LIN 337
3anyck no LIN 339

MocnenosatensHoe aekoaupoBaHue LIN - 341

I1a samycka mo CAN/LIN u moc/ieqoBaTe/JbHOI0 NeKOAUPOBaHUI TpebyeTcs
Monaysab AMS wmim o6HOBIeHHe DSOX3AUTO.

Hacrtpoiika ocuunnorpaca pna curianos CAN

g HacTpOHMKH ociuiorpadga ciaemayeT moaaTh Ha ero Bxon curtag CAN

U BOCIIOJIL30BATHCA MeHI0 Signals [Jid yCTaHOBKM HMCTOYHUKA CUTHAJIA,
MOPOTOBOT'O YPOBHA HANPSKE€HUA, CKOPOCTH Mepenadd JaHHBbIX U TOYKH

BBIOOPKH.

YT0o6bl HACTPOUTh OCHH/LIOrpad Ha perucrpamuio curaagop CAN,
MOJIb3yHTeCh (DYHKIIMOHAJIBHOU KJaBuiiei Signals, koTopas mosiBiaseTcs B
meHio Serial Decode.

1 Hasxwmwure kaapunry [Label], 4¥ToObI BK/IIOUNTH METKH KaHAJIOB.

2 Haxwmure kJasuiry [Serial].

3 Hasxmure dyHKIMOHAIbHYIO Kjaasuiry Mode, sarem BbiGepuTe THII

samycka CAN.

Agilent Technologies
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4 HaxmuTe QPYHKIIMOHAJIbHYIO Kjapuiry Signals, 4ToObl OTKPBHITH MEHIO
CAN Signals.

5 Hasxxmure (PyHKIIMOHAJILHYIO KJIABHIILY Source, 3areM BbhIGepHUTe KaHAJI
nu1a curaasa CAN.

ABTOMaTHYECKH YCTaHaBJ/JINBaEeTCA METKa O/ KaHaJla-UCTOYHHKa CAN.

6 Haxxmure QyHKmuOHAJbHYI0 Kiaapuiry Threshold, sarem Bpamnaiite pydky
Entry, yro6b1 BbIOpATh HOPOrOBBIH yPOBeHb HalpskeHus currHaga CAN.

ATOT IMOPOrOBbIA YPOBEHb HANPIKEHHUS HCIIOJIb3yeTCSd TP
EeKOJUPOBAHUM; OH K€ CTAHOBHUTCSA YPOBHEM 3aITyCKa, KOT/a YCTaHOBJIEH
THII 3aIlyCKa Ha BBIOPAHHBLIN CJIOT JEKOIMPOBAHUSA IOC/IeH0BATE/IbHBIX
aHHBIX.

7 Haxwvure (QyHKIIMOHAJBHYIO KJjaBuiry Baud, saTem BpamaiiTe pydry
Entry, uro6bl BbIOPATh CKOPOCTH IIepenadd MaHHBIX, KOTOpasd
corjiacyeTrcd ¢ BammuM curfajiom muabl CAN.

Cropocth nepegaun gaHHbIX CAN Mo:KeT OBITh YCTAHOBJIEHA B
peaycTaHOBJeHHOM auamnasoHe orT 10 k6ut/c mo 5 MOuT/c miad 3agaHa
moJib3oBaTesieM B muanasoHe or 10,0 k6ur/c no 4 MéuT/Cc ¢ marom

100 6ut/c. IlomaroBas yCTaHOBKA II0/Ib30BAaTEJEM CKOPOCTH Ilepeaadu
OAHHBIX B auamasoHe oT 4 Moéut/c 1o 5 MOUT/C He IOMyCKaeTCsd.

Ilo yMoOJ/IYaHMI0O HPHHATA CKOPOCTHb Il€pefadd TaHHBIX 125 k6uT/C.

Ec/in HM ofiHA U3 9THUX MPEIYyCTAHOBOK HE COIVIACYeTCS C BallluM
curHasiom muHbI CAN, BhiGepuTe BapuaHT User Defined, 3arem HammuTe
dyHEIHOoHAIBHYI0 KjaaBunry User Baud um Bpamaiite pyuky Entry, 4To0nI
BBECTU 3HAYEHHE CKOPOCTH IIepefayvd HaHHbIX.

8 Haxwmure pyHKIIMOHAJIbHYI0 KJjaBuiry Sample Point, 3aTem BpainaiiTe
pyuky Entry, 4To6bl BBIOpATh TOYKY MKy (PA30BLIMU cerMeHTaMu 1 u
2, TIe u3MepsAeTcsa COCTOSHHE IMUHBI. TeM caMbIM 3aJaeTcs TOYKA B
mpejesax OuTa, B KOTOPOH PErHCTPUPYETCS COCTOSTHHE OUTA.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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:>< One Bit ><:

1]

70%

Sample Point 80%

9 Haxwmure QyHKIMOHAJBHYIO KjaaBuiry Signal u BbiGepuTe THO U

3anyck no CAN

nosasgpHocTs curHasga CAN. IIpu 3ToM aBTOMaTHUYECKHU yCTaHABJIUBAETCS
MeTKa /11 KaHaJIa-uCTOUYHHEKA.

CAN_H - peasibHas guddepennuanpuas mmnaa CAN_H.

Differential (H-L) - curnamssr quddepenimaapbHon muHbl CAN
HOJAal0TCA Ha aHAJIOTOBBIA KAaHAJI-MCTOYHHK C ITOMOIIBIO
muddepennuaabHoro mpoouunka. Ilogaiire curnan CAN c
moMuHUpPYIUM ypoBHeM Jior. 1 (CAN_H) Ha mo/10:KHUTEe/IbHBIA BBIBOJT
mpo6HuKa, a curaji CAN ¢ momuHupyronum yposaem Jior. 0 (CAN_L)
— Ha OTPHUIATE/bHBIA BBIBOJ IPOOHHUKA.

CurHaJibl ¢ JTOMUHUPYIOIIUM YpPOBHeEM Jior. O

Rx - curna;s Receive oT mpuemomnepenatunka muabl CAN.
Tx - curaas Transmit or npuemonepemaTynka muHbl CAN.
CAN_L - peanbsbIii curtHad CAN_L muddepeHna bHON HINHBI.

Differential (L-H) - curnamner quddepeniuaabHon muHbI CAN
HOJAal0TCA HAa aHAJOTOBBIA KaHaJI ¢ IMOMOIIbI0 AuddepeHuaIbHOT0
npoOuuka. Ilogaiite curaan CAN ¢ DOMUHHPYOIIHUM ypoBHeM Jior. 0
(CAN_L) Ha moJ0MUTE/BbHBINA BBIBOJ MpoOHUKA, a curHaia CAN c
moMuHUpPYOIM ypoBHeM Jior. 1 (CAN_H) - Ha oTpunaTe/bHbII
BBIBOJI IIPOOHMEKA.

YT06bI HACTPOUTDH OCI/IIOTpad a1 moayduenus curuasga CAN, cMm. pasjen
"HacTpoiika ociusiorpada niia curaaigoB CAN" Ha crpanuie 327.

3aIryck 1o JIOKaJIbHOU ceTH KOHTpoJiepoB (CAN) mpemocTaBJ/isieT
BO3MOMKHOCTb 3amrycka 1o curtHajgam CAN Bepcuu 2.0A u 2.0B.

Iasee npepncrasieH naker coobmenus CAN B curuaje tuma CAN_L.
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Bus Arbitration|Control| Data CRC |ACK
Idle Field Field Field Field [Field

?
SOF edge

EOF | Intermission

JleficTBUA IOCJIe HACTPOUKHU ocrusiorpacdpa Ha mosydenue curHasia CAN.
1 Haxwmwure xHonky [Trigger] (Tpurrep).

2 HasxkmuTe IPOrpaMMHYI0 KHOIIKY 3anyck B MeHI0 "3amyck", saTeMm
OBEPHUTE PYUYKY BBOJA, YTOOBI BHIOPATH IIOC/IEIOBATE/bHBIH CJIOT
(Ilocnen. 1), Ha KOTOPOM BBIIIOJHAETCS AekogupoBaHue curHasga CAN.

3 HaxkmuTe mporpaMMHYI0 KHOIMKY 3anyck:, M IIOBEpPHHTE PYYKy BBO/A,
4YT00ObI BHIOPATh OJHO M3 YCJAOBUH 3aIlyCKa.

SOF (Hauano nakera) — salryck ocHu/iorpada IPOUCXOIUT B Hadasle
maKera.

N nakera Remote (RTR) — samyck ocnu/iorpada IPOUCXOTUT IIO
naxkeraM Remote ¢ ykasaHHBIM uaeHTHUEKATOPOM. IT0OOBI BHIOPATH
HOeHTH(MUKATOD, HAKMHUTE HPOrPAMMHYI0 KHOIKY Butbl.

A nakera pannbix (~RTR) — 3amyck ocimiorpada 6yaeT HPOUCXOTUTh
mo makeram Data, cOBIAIaiONUM C YKa3saHHBIM HIEHTHQPUKATOPOM.
Yro6bl BHIOPATh UAEHTU(PHUKATOP, HAKMUTE IIPOrPAMMHYI0 KHOIIKY
butbi.

N nakera Remote unu Data — 3amyck ocrusiorpada 6yaeT IIPOUCXOIUTD
no nmakeraM Remote miam Data, coBmagamomuM ¢ yKazaHHBIM
naeHTH@UEATOPOM. UTOGBI BHIOPATh HMACHTHMUKATOD, HAKMUTE
OPOrPpaMMHYI0 KHOHOKY burbl.

N[ nakera Data u gaHHble — 3amyck ocrusIorpada OyaeT IIPOHCXOIUTH
no nmakeraM Data, coBmagaroniuM c yKasaHHBIM HAeHTHQHUKATOPOM, U
maHHbIM. HaskMuTe mporpaMMHYI0 KHOHKY BuTbl, 4T00BI BBHIOpPATh
UOeHTHMUKATOP, U 33JaTh KOJHYECTBO OalT U 3HAUYEHHUS HAHHBIX.

Maker ¢ ownbKoit — 3amyck ocrusIorpacga O6yaeT IPOUCXOIUTDH IO
nakeTaM ¢ aKTHBHBIMH ommOkamu CAN.

Bce owmnbkn — samyck ocumiuiorpada OyaeT IMPOUCXOTUTDH IIPH
OOHApY:KeHUN JII060H OMUOKN POPMBI MJIM AKTHUBHON OIIMOKH.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens
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Owubka noaTBEPXAGHUA — 3aIIyCK ocIuyIorpada OymeT IIPOHCXOIUTDH
IIPU PEIeCCUBHOM OHUTe IOATBEP:KIeHUSI (C BHBICOKHM YPOBHEM).

Maker neperpyskn — 3amyck ocnuiorpada 6yaeT MPOUCXOIUTH II0
nakeraMm reperpysku Overload CAN.

4 Bp10paB yc/0BHe 3aIlyCKa I10 HAEHTH(UKATOPY W/IN 3HAYEHHIM TAHHBIX,
BOCIIOJIb3YHUTECHh IIPOrPAaMMHOM KHOMKOH BuTbl, YT0OBI yKasaTh 9TH
3HaveHUd B MeHI0 "Butbr CAN".

Il moJTy4eHus MOAPOOHBIX CBEIEHUN 00 MCIIOJIb30BAHUU ITPOTPAMMHBIX
kHONOK MeHIO "Butbl CAN" HaKMHUTE U yAep:KUBAWTEe UCKOMYIO KHOIIKY,
4TOOBI BHIBECTH HA KpaH (PparMeHT BCTPOEHHOH CIIPABKH.

;13 60Jiee ymoOHOTO IlepeMeIeHusd MeXIy NeKOOUPOBaHHBIMH JAHHBIMU

MOZKHO HMCIOJIb30BaTh peskuM Macuwrab.

Ecnu HacTpoiika He o6ecrneunBaet ycToMYMBOro 3amnycka, T0, BO3MOXHO, curHan CAN
HacTONbKO MeJANEeHHbIX, YTO MPOUCXOAMT aBTo3anyck ocuunnorpada. Haxxmure KHONKy
[Mode/Coupling] (Pexxum/cBAa3b), 3aTeM HaXXMUTe NPOrpamMmMHYIo KHOMKY Pexxum,
yT06bI M3MEHUTL pexxum 3anycka ¢ ABTo Ha HopmanbHblii.

Cseaenua o nocneaosatenbHom aekoauposaHun CAN cm. B pasaene "locnesoBatensHoe
nexkoampoBaHue CAN" Ha cTpaHuue 331.

MocnepoBarenbHoe pekoguposanne CAN

YT06bI HACTPOUTH OCIHJIIOrpad aId ImosgydeHus curaaoB CAN, cM.
paspesn "Hacrpoiika ocruiiorpada maiasa curHajioB CAN" Ha crpaHuie 327.

[na Hactpoiiku 3anycka no CAN cm. pasaen "3anyck no CAN" Ha cTpaHuue 329.

Hacrpoiika mocienoBaTeabHoro nexoguponanus CAN

1 Hasmwmure kHOuKy [Serial] (locnepoBarenbH.), uToGbl 0OTOGPA3UTE MEHIO
"TlocsieqoBaTeqabHOE JeKOAUPOBaHUE".
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2 Ecau cTpOKa [eKOJUPOBaHUS HA SKpPaHe He OTOOpaKkaeTcs, TO i ee
BKJIIOUeHUs1 HaxkMmuTe KHOMKY [Serial] (MocnepoBartensH.).

3 Ecam ocrusiorpad ocTaHOBJIEH, TO Oj1d cOopa U AeKOTUPOBAHUI
IaHHBIX HaskMmuTe KHOIKY [Run/Stop] (Myck/Cron).

Ecnu HacTpoiika He o6ecneynBaeT ycTOMYMBOrO 3anycka, To, BO3MO>XHo, curHan CAN
HacTONbKO MeJneHHbIX, YTo NPOUCXOAMT aBTo3anyck ocuunnorpada. Haxxmure KHonky
[Mode/Coupling] (Pe>xxum/cBAa3b), 3aTeM HaxkmuTte NporpaMmHyto KHonky Pexkum,
yT06bI U3MEHUTL pexkuM 3anycka ¢ ABTo Ha HopmanbHbIid.

;13 60Jiee ymoOHOTO IlepeMelleHus MeXIy NeKOOTUPOBAHHBIMH JAaHHBIMU
MOJKHO HCIIO0JIb30BaTh OKHO Macwrab mo ropusoHTaJIH.

Cm.takke ¢ "HuTepmnperarusa OaHHBIX AekogupoBanus CAN" Ha cTpanuie 333
¢ "Cymmupymomiee ycrporictBo CAN" Ha crpaHuiie 334
e "Uarepnperarua maHHbIx CAN Lister" Ha crpanune 335

e "Tlouck mauubix CAN B Taosune Lister" Ha cTpanuie 336
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Nutepnperauua panubix aekoguposaiua CAN

| L-HL s s s o o i o e  ——

Tk THHr

~-

e U]l makeTa OTOOpasKaeTCs KEJITHIMU ITU(pPaMH B IIECTHAIIATEPUIHOM
dopMmaTe. ABTOMATHUYECKH OIpene/sdioTcd MmakeTbl B 11 mau 29 6ur.

¢ ITaker Remote (RMT) oToOpaskaercsa 3e/IeHBIM.

e Kop pymubr gaunabix (DLC) oTo6Gpaskaercs CHHHM /i I1akeToB Data u
3eJIeHBbIM — JJId ITakeToB Remote.

e BaiiThl maHHBIX I IMakeToB Data orToOpaskaroTcs Oe/IbIMH I paMu B
niecTHaAATePUIHOM dopmaTe.

e JlaHHBIE KOHTPOJIA IHMKJINYecKUM H30bITOYHBIM KomoM (CRC), ecau
IeCTBATEbHBI, OTOOPAKAIOTCI CHHUMH ITUPPaMU B
IIeCTHAAIIATEPUIHOM popMaTe, UM KPACHBIMU — JIJId 0003HAYEHU:A, YTO
mekomep ocnuiiorpadga paccuutai CRC, oryinmuabiii or CRC BXOmHOIrO
MOTOKA TAaHHBIX.

* YTIJIOBbIE CHUI'HAJIbI OTOOPAKAIOT AKTHBHYIO IIHUHY (BHYyTPH
nakeTa/Kajapa).

e CuHHe JIMHUU II0 cepeauHe OTOOPAKAIT HEAKTHBHYIO IIHHY.

e Ec/im MecTa BHYTpPH T'PaHHI] KaJgpa HEJOCTATOYHO, TO NEKOIHUPOBAHHBIH
TEKCT B €ro KOHIle OyHeT COKpaIleH.
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e Hanwmyune po30BBIX BEPTHKAJIBHBIX IITPUXOB 03HAYAET, UTO JJId
IPOCMOTPa JIEKOJUPOBAHHBIX MaHHBIX CJIeAyeT YBEJIHUYUTH MACIITA0
pasBepTKU (U 3aIMyCTUTH IIPOIECC CHOBA).

¢ Hasimuyme B CTPOKe MEKOMUPOBAHHUA KPACHBIX TOYEK O3HAUAET HaJIMUHeE
IaHHBIX, KOTOpPbIe He OoToOpaxkaroTcd. [JId UX IPOCMOTPA MOKHO
BBIIIOJIHUTh IIPOKPYTKY HJIN YBEJTUYHUTH KO3(P@PUITUEHT Pa3BEPTKH.

¢ HckasxkeHHble 3HAUYEHUA NIMHBI (HENOJHbIE WUJIM HEOIpeJ e/ IuMbIe)
OTOOPAKAIOTCSI PO30OBBIM IIBETOM.

e HeuspecTHble 3HAYEHUS HIMHBI (HEOIpeaeaeHHbIe I OUIMOOYHBIE)
0TOOPAaKAIOTCI KPACHBIM C IIOMETKOH "?".

¢ ITomedyeHHBIE MaKeThl C OIIHMOKAMH OTOﬁpa?KaIOTCH KpPpaCHBIM C TMOMETKOM
IIERRII.

Cymmupyrowee ycrposictso CAN

Tunbi naketoB

Cymmupyioiee ycrpoiicteo CAN obecreuynBaeT BO3MOKHOCTb H3MEPEHU
KavecTBa U 3(p(PpeKTHBHOCTH paboThl MHUHBLI. CyMMHUpPYIOIee YCTPOUCTBO
CAN wusMmepsieT oOIiee KosudecTBo makeToB CAN, KOJTHYEeCTBO IMOMEUYEeHHBIX
MAaKeTOB C OIIMOKaMH, KOJTUYECTBO ITAKETOB IEPEerpyskH, a TaKKe
3arpy:K€HHOCTDb IIIHHBI.

CyMMmupyioliee yCTPOHUCTBO PaGoTaeT MOCTOAHHO (CUHTasd ITaKeThbl U
BBICUHMTBIBAS IMPOIIEHTHBIE COOTHOIIEHH), U €r0 MOKa3aHus 0TOOPaKaI0TCH,
IOKa BBIIOJHIETCA AekogupoBanue HaHHbIX CAN. CyMmMmupymoiiee
YCTPOMCTBO BBIMOJHAET PACYeThl, JaKe €CJId OCIUJIJIOrpad OCTaHOBJIEH
(c6opa mamHbIX He Bemercs). Hamaruwe xkHomku [Run/Stop] (Myck/Cron) Ha
CyMMUDPYIOlllee YCTPOUCTBO He BJudeT. IIpy BOBHUKHOBEHUH II€PErpysKu
cueTunk oToOpaxaer coobienrne OVERFLOW. Ha:xxaTtmem mporpaMMHON
kHomku C6poc CAN Cuetuukn 3HAYEHHS CUETYMKOB OOHYJIAIOTCA.

e IlakeThbl aKTHUBHBIX OIINMOOK - »T0 makeTbl CAN, B KoTOphIX y3ea CAN
pacmosHaeT COCTOSHHE OIIMOKH B TedeHHe Iepeaayd Mmakera Data mian
Remote u ycranapauBaeT (pJjiar aKTHBHOIH OIIHOKI.
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e YacruyHasd Iepenada HakeTa IIPOUCXOAUT B cjaydae, KOraa
ocrnu/iorpad OOHapy:KHBaeT MpPHU Ilepeaade IIakeTa Kakoe-Iu0o
COCTOsIHHE OIIMUOKH, KOTOPOE He COIIPOBOMKIaeTcd (JIaroM aKTHBHOM
omu6OKu. YacTUYHbIE HAKEThl CUETUYUMKOM He YUUTHIBAIOTCH.

Cuetuukn + Cueruynx FRAMES mpemocrapsseT o0iee KOJUYECTBO 3aBEPIIEHHBIX
naketoB Remote, Data, Overload u akTHBHBIX OIIHOGOK.

¢ Cuerunk OVLD mpepmocTap/isgeT o0lilee KOJTHUYECTBO 3aBEPIIEHHBIX
nakeToB Overload u uX MPOIEHTA OT OOIIEr0 YHNCJIA HAKETOB.

¢ Cuerunk ERR mpenocrtasiseT o0ijee KOJTUYECTBO 3aBEePIICHHBIX IIAKETOB
C aKTHBHBIMH OIIMOKAMH M HMX IPOIEHTa OT OOIIero 4mcJsa IIaKeToB.

e Numukarop UTIL (3arpyska IuHBI) u3MepsIeT BpeMs aKTUBHOCTU IINHBI
B IIpOIleHTaxXx. BpIumciieHne IIpousBOgUTCI ¢ mHTepBaJsioMm B 330 Mmc,
OpubIusuTEeIbHO Kaskabie 400 mc.

IIpumep: Ecian makeTr DAHHBIX COOEPIKUT METKY aKTHBHOH OIIMOKH,
npousonieT npupaimenue caueTdynkoB FRAMES u ERR. Eciu nmaker gaHHBIX
COIEPIKHUT OLIMOKY, KOTOpas He SBJIsIeTCSI aKTHUBHOH, MAaKeT CYUTAETCS
YACTUYHBIM U MPUPAIIEHUA CUETUYNKOB HE IIPOUCXOMIUT.

Nutepnperauua panubix CAN Lister

T 1.00v/

Bpema Tun  OIC Oaduwie

~5.096ms 02064050 |Datal5 |00 0L 02 03 04 Agilent
5. 2635 [07F R L
~4.7391s |07F Detall  |E6 006
5. 067ns |00 BT |8 BEAA
v |EEFEREEY 050 Data|g
1.738ms |00D R |4 SEOA
.520ne 000 Dota|d [AS OE 42 OA E8A2
E.70ans [0206AGED [EPT |6 3594
T G07m= [0296A95D 5 |00 02 04 06 08

CTMEHKTE MNapameTpol

MacwTab ~-
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KpoMme crangapTHOoro crosoia "Bpems', B menio "CAN Lister" Tak:xe
OTOOPAKAIOTCI CJIEeAYIOIHEe CTOJIOIBI:

NI — U]l makera.

Tun — Tun nakera (nmaker Remote (RMT) miu Data).
DLC — kopm O/IMHBI JAHHBIX.

JlaHHble — OalThl JAHHBIX.

CRC — KOHTPOJIb IHKJINYECKHM H30BITOYHBIM KOLOM.

OmunOKN — BBIOEIAIOTCA KpacHbIM. OIIMOGKH MOTLYT OBITh CJIEIYIOLIHMHU:
ommnbka moaTBep:xaenus (Ack, A), dopmsbl (Fo) mau makera (Fr).
PassindHble THIIbI OMIXOOK MOIYT ObITh CIPYIIIHPOBAHBI, KaK, HAIIpUMeED,
"Fo,Fr" B mpeapigyiieM mpumepe.

HckakeHHbIE TaHHBbIE BBIAEJAAIOTCA PO30BBIM. Korga sTo IIPOUCXOIHUT,
cjeayeT 3a7aTh JIJII BPpEeMeHHU//IeJIeHUA Pa3BEepPTKH MeHbIllee 3HaYeHHEe U
CHOBAa 3aITlyCTUTH IIPOIiecC.

Mouck panubix CAN B Tabnuue Lister

BosmoskHOCTH TOMCKa ocHusiorpada MO3BOJAIT OThICKHUBATH (U
orMeuaTh) B crucke "Lister" manabie CAN omnpepnesieHHoro tumna. Jljisa
mepeMeIeHns: 0 OTMEYEHHBIM CTPOKaM TaOJIHIlbl MOKHO HKCIIOJIb30BATH
kHonky [Navigate] (HaBurauua) u cpepncTBa ynpaBjieHus.

1

3

Briopas CAN B KayecTBe peKHMAa II0CIEI0BATE/ILHOIO JEKOIUPOBAHMII,
HaxkmuTe KHONKy [Search] (Mouck).

HasxkmuTe nmporpaMMmuyo KHoOIKY louck B menio "Ilouck", saTem
MOBEPHUTE PYUYKY BBOJIa, YTOOBI BHIOPATh IOCJIETOBATEbHBIN CJIOT
(ITocnen. 1 uam Ilocsen. 2), Ha KOTOPOM BBIIOJTHAETCA JEKOTUPOBAHHE
curHasa CAN.

Haxwvure xHOUKY lomck u BbIOEpHUTE

A nakera Remote (RTR) — mouck makeroB Remote ¢ ykasaHHBIM
uneHTuduraTopom. /g BBoga uaeHTH(UKATOPA HaKMUTE
IporpaMMHYI0 KHONOKY "Burbr".

A nakera Data (~RTR) — mouck makeroB Data, coBmagaiommux c
YKa3aHHbIM HJeHTHUuKaTopoM. [[/1d BBoa HAeHTHUDUKATOPA
HaKMHUTE IIPOTPaMMHYI0 KHONKY "BuUTbI".
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N nakera Remote unn Data — nouck nmakeroB Remote mam Data,
COBITQJAIOIINX C YKA3aHHBIM HaAeHTUUKATOpoM. UYTOOBI BHIOPATH
UIeHTHPUKATOP, HAKMHUTEe MPOrpaMMHYI0 KHOHOKY "BuTbr".

N nakera Data n paHHble — TIoMCK ITakeToB Data, cOBIamaloNIIAX C
YKa3aHHBIM HJIEHTHU(PUKATOPOM H JaHHBIX. HakMuTe mporpaMMHYIO
KHONKY "BuThl", 4T00BI 3aaaTh NJINHY U 3HAUeHHE HUOAeHTH(UKATOPA,
KOJIMYEeCTBO OalT U 3HAUYEHUE TAHHBIX.

Maker ¢ olwM6KOW — IIOMCK IIAKeTOB C aKTUBHBIMHU ommuOkamu CAN.
Bce owmnbkn — mouck 060 OMHMOKH (POPMBI HMJIM AKTHUBHOHN OIIHMOKM.

Maker neperpy3kun — monck makeToB meperpysku Overload CAN.

Hommo/THUTEeIbHBbIE CBEJIeHUSA O IIOMCKe JaHHBIX CM. B pazfese "l[louck
NaHHBIX B Jiucrepe" Ha cTpaHune 119.

Jomo/iHUTE IbHBIE CBeeHud 00 mcmoJb3opanuu KHouku [Navigate]
(HaBurauma) u cpencTs ympasJ/ieHHS cM. B pasiesie "Hapurarnus o
BPEMEHHOU pasBepTKe" Ha cTpaHuile 62.

Hacrtpoitka ocuunnorpaca pna curianos LIN

Yro6nl HACTPOUTH ocmusuiorpad mia curHanoB LIN (Local Interconnect
Network), caenyer mogarb Ha ero Bxoja curHas LIN u 3agaTh UCTOYHUK
CHTHaJIa, IIOPOTOBbIA YPOBE€Hb HANpPSKEHHS, CKOPOCTb Ilepefayun JaHHbBIX,
TOUYKY BBIGOPKHM M APyrue mapamerpbl curaasa LIN.

/1 HacTPOUKHU ocIu/Iorpada Ha perucTpaliiio cCUurHajgoB LIN BBIITOJIHHTE
cJIeayIolue TeHdCTBU.

1 Hamwmwure kaasumry [Label], 4To6bI BKIIOYUTE METKHM KAaHAJIOB.

2 Haxwuure xsasuiry [Serial].

3 Haxwmure ¢pyHKIHOHAIbHYI0 Kjaapunry Mede, 3aTem BbIiOepuTe THII
samycka LIN.

4 HaxmuTe QPYHKIIMOHAJILHYIO KJIaBuily Signals, 9To6bI OTKPBHITH MEHIO
LIN Signals.
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HaxxMuTe (pyHKIIMOHAJBHYIO KJIABUIILY Source, 3aTeM BbIOEpHUTE KaHaJI
o1 curaasa LIN.

ABTOMaTH4YECKH yCTaHABJIUBAETCsA MeTKa JJId KaHaja-ucrouHuka LIN.

Hasxkmure pyHEIHOHAIbHYI0 KJjaaBuiry Threshold, saTem BpamaiiTe pyuky
Entry, 4To6bl yCTaHOBUTH IIOPOTOBBIN YPOBEHb HANPIKEHUS Ha
cepenuny curxaasa LIN.

OTOT IIOPOTOBLIA yPOBEHb HAIIPIKEHHUS HCIIOJIb3YeTCd IIPH
IeKOQUPOBAaHUU; OH JKe CTAHOBHUTCS YPOBHEM 3aIlyCKa, KOrJa yCTaHOBJIEH
THII 3allyCKa Ha BBIOPAHHBIN CJIOT AEeKOIMPOBAHUSA MOC/IeH0BATE/IbHBIX
JTaHHBIX.

HasxxkmuTe (pyHEKIUOHAJIbHYIO Kjaauiily Baud Rate, ¥ToGbI OTKPBITH MEHIO
LIN Baud Rate.

Hasxxmure byHEIMUOHAJIBbHYIO KJIauily Baud, saTem Bpamaiite pydky
Entry, yro6b1 BbIOPATh CKOPOCTH IIepenadd MaHHBIX, KOTOPasd
corviacyeTcd C BallluM curtHajgom muHbl LIN.

Ilo ymMo/i/4aHWI0 OPUHATO 3HAYEHUWE CKOPOCTH MHepefadyd TaHHBIX
19,2 k6ur/c.

Ec/iu HM o MH U3 IpeayCTAaHOBJEHHBIX BAPHUAHTOB BbIGOpaA He
corviacyeTcs ¢ BammuM curaajgom muabl LIN, BeiGepure myHKT User
Defined, 3aTem HammuTe QyHKIHOHAIbHYI0 Kjaapuury User Baud u
Bpamaire pydky Entry, 4ToGbl BBECTH 3HaUYeHHE CKOPOCTH Ilepeaadu
JaHHBIX.

BbI MoOKeTe yCTAaHOBHTH CKOPOCTh Iepenauun AaHHbIX LIN ot 2,4 xKO6uT/C
mo 625 k6uT/c ¢ muckperHocThio 100 omT/C.

Haxxmure xaapuiry Back/Up, uTo6s1 BepHyThcs B MeHIo LIN Signals.

10 HasxxmuTe (pyHEIUOHAJIbHYIO KjaaBuiiry Sample Point, 3aTeMm BpaiaiiTe

pyuky Entry, 4To6bI BHIOPATh TOYKY BBIOOPKH, B KOTOPOI OCIUJ/IIOTPad
CUNTHIBAET OUTOBOE 3HAYEHUE.

:X One Bit X:
|

70%
80%

Sample Point
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11 HasxxkmuTe (pyHKIMOHAJIbHYIO KaaBuily Standard, saTem BpaigaiiTre pydky
Entry, uro6s! BpiOpaTh craHmapT LIN msmepsemoro Bamu curtasa (LIN
1.3 uam LIN 2.0).

s curranoB LIN 1.2 mosmbsy#Tech ycranoBkoi LIN 1.3. YcrarnoBka LIN
1.3 mpeamosiaraer, 9YTO CUIHAJ COOTBETCTBYET TaOJIHIle HeHCTBUTE/IbHBIX
3HaYeHUH, IMpUBedeHHOU B pasnese A.2 Crenudpuramuu LIN ot 12
mekabpsa 2002 r. Eciu Balll CHUrHaJI He COOTBETCTBYET 9TOHM TalJIHIIE,
noJib3yrTech ycraHoBkou LIN 2.0.

12 HasxkmuTe (pyHKIMOHAJIbHYIO Kjaauiily Sync Break u BbhIiGepuTe
MUHUMaJIbHOE KOJIUYECTBO TAKTOBBIX HUMIIYJIbCOB, KOTOPOE OIIpeesaseT
IpepbiBaHUEe CHUHXPOHH3aIIMM Bailllero curHasa LIN.

3anyck no LIN

Y10o6bl HACTPOUTH OCIHUJIIOrpad oia mosaydeHus curuasa LIN, cm. pasmesn
"HacTpoiika ociusiorpada i curaaigoB LIN" Ha crpaHuie 337.

3amyck 1mo LIN MokeT mpOHCXOAUTH IO IlepeaHeMy (PPOHTY Ha BBIXOJE
Sync Break curnasia ogHOmpoBOgHOH IMUHBI LIN (KOTOpBIH oTMedaeT
HaYajIo I1aKeTa COOOINeHHUs), 110 UAeHTH(MHUKATOPY IaKeTa HJIN II0
UJIEeHTU(PHUKATOPY TMaKeTa U JAHHBIM.

Jlajsiee mpeacTaB/ieH IIakeT cooOIleHus o curHase LIN.

Sync Sync |ldentifier Data Checksum
Break Field Break Fields Field

f
Sync Break Exit

1 Haxmwure xuonky [Trigger] (Tpurrep).

2 HaxMuTe mporpaMMHYyI0 KHOOKY 3anyck B MeHIo "3aIryck", saTeMm
MMOBEPHUTE PYYKY BBOMA, UTOOBI BbIOPATH IIOC/IEIOBATE/bLHBIN CJIOT
(ITocsien. 1), Ha KOTOPOM BBINOJIHSETCA AekoaupoBaHue curxHasga CAN.

BuThl

~-
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3 HaxmuTe mporpaMMHYI0 KHOOKY 3anyck:, M IIOBEPHHTE PYYKY BBO/A,
4yT00BbI BBIOPATh OJHO M3 YCJIOBUH 3aIlyCKa.

Sync (Sync Break) — samyck ocru/iorpada IPOHCXOIUT IO
nepeqHeMy (OPOHTY Ha BbIXome Sync Break curxHasia ogHOIPOBOTHOM
muHbI LIN, KOTOPBIH OTMeYaeT HAYAJI0 ITaKeTa COOOIIEHU.

ID (uneHTHU(UKATOP ITaKeTa) — 3aIlyCK OCIHUJIIOrpacda MPOUCXOTUT
npyu OOHAPYKEHHUH IIaKeTa ¢ UOAeHTH(PHUKATOPOM, COBIAMAIOLINM C
BbIOPAHHBIM 3HadYeHHeM. VcmoJib3yidTe PyuYKy BBOAA, 9TOOBI BBIOPATH
3HaUYeHHe HACHTHMUKATOPA IIaKeTa.

N » Oannble (maeHTUPHUKATOP MNaKeTa U JaHHBIE) — 3aIlyCK
ocnu/iorpada IPOUCXOIUT HPHU OOHAPYKEHUHU IMaKeTa C
UAeHTUMUKATOPOM U JaHHBIMH, COBIAIAIIIAMUA C BbIOPAHHBIMH
sHaueHHUAMH. IIpu 3ammycke mo HAeHTU(UKATOPY MaKkeTa U JaHHBIM
BBIIIOJTHUTE CJIeAYIOIhe HeHCTBHA.

Yro6bl BHIOpATh 3HAUEHHE HACHTH(HUKATOPa MaKeTa, HAKMUTE
nporpaMMuyo kHonky W[ nakera m BocmoJib3yiiTech pyuykoi BBoAa.

Ob6paTuTe BHUMaHHE Ha TO, YTO B KadeCTBe HAECHTHQUKATOPA
HakKeTa MOKHO BBIOpaTh "0e3pas/IMdHOe COCTOAHHE" u
OCYIIECTBJIATh 3aIyCK TOJILKO MO 3HAYEHUAM TaHHBIX.

Yro6bI 3a0aTh KOJIMYECTBO GAHUT MAHHBIX M BBECTHU UX 3HAYeHU (B
IIeCTHAAIIATEePUYHOM HJIM ABOUMYHOM popMaTe), HaKMHUTE KHOIIKY
butbl 1 oTkpoiiTe MeHro "Burhr LIN".
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Jarmyuy 1 1

Agilent

NENNENN h R NN AR -

JeHHoie [aardHbie] = KXEK 1010 ms gma m 8

Aerneie (H

BaiiTol

1

[ina nonyyeHuna noApo6HbIX cBeAEeHWI 06 MCNONb30BaHUM NPOTPaMMHbIX KHOMOK MEHIO
"Butbl LIN" HaxxmuTe u yaepxuBaitte MCKOMYIO KHOTMKY, YTO6bl BbIBECTU HA 3KpaH
¢hparmeHT BCTPOEHHOM CNpaBKu.

Cseaenua o aekoampoBaHuu aaHHbIX LIN cMm. B pasaene "lMocneaoBatenbHoe
nekoamposanue LIN" Ha ctpaHuue 341.

MocnepgoBarenbHoe pgekogupoBaHue LIN

Y106bI HACTPOUTH OCIMJIIOrpad [/Id modaydeHus curuaasios LIN, cm. pasmesn
"HacTpoiika ocrusiorpada njida curaaigoB LIN" Ha crpaHuie 337.

[Ona Hactpoiiku 3anycka no LIN cm. pasaen "3anyck no LIN" na ctpanuue 339.

Hacrpoiika 1mocjieqoBaTeJabHOro aexkogupoBaHus LIN
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1 Haxmwure kHouky [Serial] (locnepgoBartenbH.), 4ToO6bI 0TOOPA3UTh MEHIO
"Tloc/iegoBaTe/qbHOE OEeKOAUPOBaHHeE".

2 BriGepuTe, CjemyeT JId BKJAYUTL OUThI KOHTPOJII YETHOCTH B IIOJIE
HJIeHTUPHUKATOPA.

a Ecau Tpebyercs 3aMacKHMpOBATh OBA BEPXHHUX OUTA YETHOCTH, TO
ybenurech, 9YTO (PJIaKOK II0J IIporpaMMHON KHomKoi [okas. yertH. xe
YCTaHOBJIEH.

b Eciu cieayer BEIIOYUTH OUTHI KOHTPOJISA YETHOCTH B I10JI€
UIeHTHUKATOPA, TO yOequTech, 9T0 (PJIAKOK I10]] IIPOrPaMMHOM
kHomKoI [Mokas. yeTH. ycTaHOBJIEH.

3 Ecau cTpoka JeKOJUpPOBaHUSA HA SKpPaHe He OTOOpakaeTcd, TO IJId ee
BKJIIOUeHHA HamMuTe KHOMKY [Serial] (MocnepoBarensh.).

4 Ecim ociyiorpad OCTAHOBJIEH, TO [JIA cOOpa W JeKOIUPOBAHUSI
ITaHHBIX HaskMmuTe KHOIKY [Run/Stop] (Myck/Cron).

Ecnu HacTpoiika He o6ecneynBaeT yCTOWYMBOrO 3anycka, To, BO3MOXHo, curdan LIN
HaCTOMNbKO MeAneHHbI1, YTo MPOMCXOAUT aBTo3anyck ocuunnorpada. Haxmute kHonky
[Mode/Coupling] (Pe>xxum/cBa3b), 3aTeM HaxkmuTte NporpaMmHyto KHonky Pexkum,
yT06bl U3MEHUTb PeXXuM 3anycka ¢ ABTo Ha HopmanbHbIi.

;11 6oJiee yAOOHOrO mepeMeleHus MekKIY AeKOTUPOBAHHBIMH JTaHHBIMH
MOKHO HCIIOJIb30BaTh OKHO Macwrab mo ropusoHTaJ In.

Cm.1akke ¢ "HuTepmnperarua HaHHBIX JekogupoBanusa LIN" ma crpammne 343
e "Nutepuperarua ganubix LIN Lister" Ha crpanure 344

e "Tlouck pmanubix LIN B Ta6mauie Lister" Ha cTrpaHuiie 345
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Nutepnperauua paHubix aekoguposanua LIN

Cran LIN

CurHans KaHTR. 4eTH Tk THHr

~p- ~-

¢ YTJIOBble CHUTHAJIbI OTOOPAKAIT aKTHBHYIO IIUHY (BHYTPH
makeTa/Kaapa).

¢ CuHUe JIMHUH II0 CepeluHe OTOOPAKAIT HEAKTHUBHYIO NIMHY (TOJBKO
moia LIN 1.3).

¢ IllecTHaOATEPUYHBIA HAEHTH(MUKATOP U OUTHI KOHTPOJIS YETHOCTH
(ecsiM BRJIIOUEHBI) OTOOPAKAIOTCS KeJAThIM IBeToM. Ecin oGHapy:KeHa
OoImKOKa YETHOCTH, TO IIECTHAALATePUIHbIA HICHTH(MHUKATOP M OUTHI
KOHTPOJI YEeTHOCTH (€CJIHM BKJIIOUEHBI) OTOOPAMKAIOTCI KPACHBIM.

* IllecTHaguaTepuyHble 3HAUEHUA TEKOOUPOBAHHBIX JAHHBIX
0OTOOPAasKAIOTCI OeJsIbIM.

e KonrposabHasa cymma ajist LIN 1.3 oToOpaskaeTcsd CHHUM I[BETOM, €CJIH
BepHa, U KpacHbIM, ecju HeT. [[yaa LIN 2.0 KoHTpo/IbHAsI cymMMa Bcerja
oToOpaskaeTcsd OeIbIM IIBETOM.

e Ec/im MecTa BHYTPH I'PAHHI] KaJgpa HEJOCTATOYHO, TO AEKOIMPOBAHHBIN
TEKCT B €ro KOHIle OymeT COKpalleH.

e Hanmuyune po30BBIX BEPTHUKAJIBHBIX IMITPUXOB 03HAYAET, UTO JJId
MIPOCMOTPa JIeKOJUPOBAHHBIX MAaHHBIX CJIEeAyeT YBEJIHUYUTH MACIITA0
pa3BepTKH (U 3allyCTUTDH IIPOIeCC CHOBA).
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Hasmyuie B CTpOKe JeKOOHMPOBAHUSA KPACHBIX TOYEK O3HAYAET HAJIUYME
JaHHBIX, KOTOpPbIe He oToOpaxkaroTcd. [IJId UX IPOCMOTPA MOKHO
BBIIOJIHUTh IIPOKPYTKY HJIH YBEJHUYHTH KO3PPUIMEHT Pa3BEPTKH.

HeusBecTHble 3HaAUeHUA HINHBI (HeOl’Ipe,I[EJ'IeHHbIe nJIn OLHHéO‘{HbIe)
OTO6paDKa}OTC5I KPpaCHBbIM.

IIpy HaJIMYMK OIIMOKH B IOJI€ CHHXPOHHM3AIMHA OTOOPA3ITCI KpacHbIe
cuMBoJIbI SYNC.

Ecim 4ucsio cUMMBOJIOB B 3aroJ/ioBKe IMPEBBICUT yKa3aHHOE B CTaHapTe,
TO 0TOOpa3dTcsd KpacHble cuMBoJIbI THM.

Ecau ofliiee 4uC/I0 ITAaKeTOB HPEBBICUT YKa3aHHOE B CTaHOapTe, TO
oToOpasaTcd KpacHble cuMBoJIbI TFM (Tosbko mjs LIN 1.3).

Curuas akruBanuu LIN 1.3 o6osHadaercsa cuHuMu cuMmBosiamu WAKE.
Eciim 3a cUTHaJ/IOM aKTHBAIIMHA He IOCJIEIyeT JTeHCTBUTEIBHOTO
OIPAaHUYMNTE/ISI aKTHBAI[UH, TO OymeT oOHApy:KeHa OIIHOKA,
o0o3HaYaeMas KpacHbIMuU cuMmBosiamu WUP.

Nutepnperauua panubix LIN Lister

-b2.188 i Cron 1 1.

HaHHb & K oHTR. cymMma O

44 15 12 74 94 » Agilent
F5 .

0P ABHHBIH

AZ 0A 09 3A 44 Hlo MEN BHEI
7h 4

51 88 04 10 25 : K aHanbl

ElS]

Kpome cranmapTHOro crosona "Bpems', B menro "LIN Lister" Tak:xke
OTOOPAKAIOTCA CJIETYIOI[HE CTOJIOIIBI:
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e NIl — U]l makera.

e JlaHHbIe — 0aMTHI JaHHBLIX (TOJAbKO 1A LIN 1.3).

¢ KonTposbHad cymma — (Toabko jajsa LIN 1.3).

e JlaHHBIE M KOHTPOJIbHAA cymMMma — (ToJIbKO g LIN 1.3).

¢ OmMUOKN — BBIIEJIAIOTCA KPACHBIM.

HckasxeHHbIe NaHHBIE BBIAEIAIOTCA PO30BBIM. Korma sTo MpOMCXOOUT,
cJieqyeT 3adaTh NJId BpeMeHU/IeJIeHUs PasBepPTKU MeHblllee 3HAUYEeHHEe U
CHOBa 3aIlyCTUTh ITPOITECC.

Mouck pauubix LIN B Tabnuue Lister

BosMmoskHOCTH moMCcKa ocrusiorpadga II03BOJIAIOT OTHICKUBATL (M
oTMedaTh) B ciucke "Lister" manabie LIN ompenesnenHoro tuma. g
mepeMeleHnus 0 OTMEYEHHBIM CTPOKaM TaOJIUIlbl MOKHO HKCIIOJIb30BaTh
kHonKy [Navigate] (HaBurauma) u cpemcrBa ynpaB/eHU.

1 Briopas LIN B kKauecTBe pemHMa II0C/IeI0BATEIbHOIO HEKOTHUPOBAHHI,
HaxMuTe KHOIKY [Search] (Moumck).

2 Hasxkmure nporpammuyio kHomnky lMouck B menro "Ilomck", 3arem
MOBEPHUTE PYUYKY BBOJA, YTOOBI BHIOPATH IIOC/IEI0BATE/bHBIH CJIOT
(Ilocnen. 1 unm Ilocsen. 2), Ha KOTOPOM BBIMOJHAETCA JTEKOUPOBaAHUE
curHaJsa LIN.

3 Haxmure xHouky lMouck m BbIOepuTe

N[ — mouck makeToB ¢ yKasaHHBIM HIeHTHU(MUKATOPOM. UTOOBI
BBIOPATh HAEHTH(PHUKATOP, HAKMUTE IIPOrpaMMHYyI0 KHomKy "WU]I
nakera'.

N[ v paHHble — MOMCK MAKETOB C YKAa3aHHBIMU HIEHTU(MUKATOPOM M
MaHHBIMH. YTOOBI BHIOPATH HUAEHTU(MPHUKATOP, HAKMHUTE IIPOrPAMMHYIO
kHonky "WUJ[ makera". Jly1A BBOJAa 3HAUYEHHS TAHHBIX HAKMHUTE
OporpaMMHYI0 KHONKY "BHThI".

Owmnbkn — MoOHCK BceX OIIMOOK.

Jommo/tTHUTEIbHBIE CBEIeHUS O IIOMCKe JaHHBIX CM. B pasfmese "llomck
OaHHBIX B JucTepe" Ha cTpaHmmne 119.

JlomoJIHUTEJIbHBIE CBeJleHus 00 HmchoJib3oBanuu KHolku [Navigate]
(HaBurauua) u cpencTs ynpanjieHHS cM. B pasnesie "HaBuranusa 1o
BPEeMeHHOH pasBepTKe" Ha cTpaHuile 62.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBoacTeo nonb3oBarena 345



23 3anyck no CAN/LIN u nocnepoBatenbHoe aeKoaupoBaHue

346 Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X PykoBogcTeo nonb3oBarensa



o
Q@ee- 24
o

Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena

3anyck no 12C/SPl n
° nocnepoBartenbHoe feKoOAMpoBaHue

Hactpoiika ana curnanos 12C 347

3anyck no 12C 348

MocnenoBartensHoe aekoauposaHue 12C 353
Hactpoiika curnanos SP1 - 357

3anyck no SPI 361

MocnenosatensHoe aekoanposaHue SPl - 364

Iia samycka mo 12C/SPI u mocsiemoBaTeIbHOrO AeKOIMPOBAHUSI TpebyeTcs
monysb LSS mim o6HoBienne DSOX3EMBD.

OaHoBpeMeHHO BO3MOXHO AeK0AUPOBaTh AaHHble TONbKO 0AHOM Nocne 0BaTenbHON LWKHbI
SPI.

Hacrtpoiika gna curianos 12C

HacTpoiika cuUrHajioB I?C (mmuHa Inter-IC) 3ak/a4YaeTca B IMOAKIIOYECHUH
ocrimyiorpada K JIMHUAM II0CJIe0BaTEe/IbHBIX AJaHHBIX (SDA) m
cuaxpoHusamuu (SCL) ¢ mocjeqyonuM yKa3aHHeM TOPOTOBBIX YPOBHeH
HaIIPAKeHUsS BXOJHOI'O CHUTHAJIA.

YT06hI HACTPOUTH OCHUJITIOTPad JIA MOJyUYeHUS CUTHAJIOB IZC,
HCIIOJb3yHTEe MPOrPaMMHYI0 KHOHOKY CMrHanbl, oToOpaKaronyoca B MEHIO
"Tloc/ieqoBaTeqbHOE OeKOIUpPOBaHHE".

1 Hasmwmure kHOUKy [Label] (Merka), 4ToObI BK/JIIOYUTH METKU.

Agilent Technologies 34
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3anyck no 12C

348

Haxvure kHouky [Serial] (MocneaoBatenbH.).
HasxkMuTe mporpaMMHyI0 KHOIKY Pexum u BpiOepuTe Tun samycka |12C.

Hazxxmure mporpaMMHy0 KHOHKY CurHambl, 9TOGbI OTKPBHITH MEHIO

"Curnaspr 12C".

g curHasoB SCL (imHUA cuHXxpoHusanun) u SDA (mocjemoBaTesibHbIE
NaHHbBIE):

a Iloak/rounTe KaHa ocIiM/LIorpada K HCTOYHUKY CUTHAJIA

TEeCTUPYEMOT'0 yCTPOHCTBA.

Hasxkmure mporpammuyio kHonky SCL wiu SDA u moBepHUTE PYyYKy
BBOJA, YTOOBI BHIOPATH /I CUIHAJIA KaHAJ.

HasxxmMuTe COOTBETCTBYIOIIYIO IIPpOrpaMMHyI0 KHOMKY [opor u
MOBEPHUTE PYUYKY BBOJa, YTOOBI BHIOPATH YPOBEHb IIOPOTOBOIO
HaIIPAKEHUA CUTHAaJIA.

YPOBEHB IMMOPOTrOBOI0 HAIPAMKEHUSI HCIOJIb3yeTCs IMPH AeKOTUPOBAHUH,
¥, KOrJa /I BHIOPAHHOI'O CJIOTA MOC/IeH0BATEJIHbHOIO AeKOINPOBAHMU
OyJeT HACTPOEH THII 3aIlyCKa, OH CTaHET YPOBHEM 3allyCKa.

JlaHHbIE OOJIKHBI ObITh CTAOGH/IbHBI HA HPOTIKEHUH BCEro
HMHTEHCUBHOI'O ITUKJIa CHHXPOHHU3AIIUH, B MPOTHUBHOM CJIy4Yae OHU
OyayT HHTEePIPEeTHUPOBAHbI KaK yC/JAOBHE Hava/ia WA OCTAHOBA
(mepemavya JaHHBIX MPU WHTEHCUBHOM ITHMKJIE CHHXPOHU3AIINH).

19 KaHAJIOB-MCTOYHHKOB CHUTHAJ/Ia aBTOMATHYECKH YCTAaHaBJIUBAIOTCS
MeTkn SCL m SDA.

YT06bI HACTPOUTE OCII/IIOTpad OJ1d HmoJaydeHus curaaioB 12C, cMm. pasaen
"HacTporika s curHasoB 12C" Ha cTpaHune 347.
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Hacrtpous ocuuiiorpad Ha mo/ydyeHue curHajioB 12C, MOMXKHO YCTaHOBUTH
3aIlyCK II0 YCJOBUIO Havasa/OCTaHOBA, Iepes3alrycKa, M0 OTCYTCTBHUIO
HOATBEPKIEHHU, IO YCJI0BUIO uTeHUsA AaHHbIX EEPROM wmiu mo makery
YTEHUS/3AINCH C OIIPeJIeJIEHHBIM aJpecoM YCTPONCTBA U 3HAUYEHUEM
JTaHHBIX.

1 Haxwmwure xuonky [Trigger] (Tpurrep) u BbhiGepuTe TuI 3amycka 12C.
2 Hasxmure kHomky [Trigger] (Tpurrep).

3 HaxmurTe mporpaMMHYyI0 KHOOKY 3anyck B MeHIo "3alryck", saTeMm
IOBEPHUTE PYYKY BBOLA, UTOOGBI BBIOPATH II0C/IENOBATE/ILHBIA CJIOT

(Ilocnen. 1), Ha KOTOPOM BBIIIOJIHAETCS AeKOAHUPOBAHHE CUTHAJIOB I2C.

4 HaxMuTe HpOrpaMMHYI0 KHOIKY 3anyck:, ¥ IIOBEPDHHUTE PYUYKYy BBOJA,
4YT00ObI BHIOPATh OJHO M3 YCJAOBUH 3aIlyCKa.

YcnoBue Hayana — 3amyck ocrmpsiorpada BBIIOJJIHAETCS MPHU Mepeaade
naHHbIXx SDA oT cTrapmux K MJIQIIIIAM [IPU UHTEHCUBHOM ITUKJ/IE
cuaxpoHusanuu SCL. B 1esax 3amycka (BE/I0Yad 3allyCK IO HaKeTaM)
nepesalyck pacCMaTpUBaeTCsI KaKk yCc/JI0BUe HadaJa.

YcnoBue octaHoBa — 3aITycKk ocIu/Iiorpada BBIIIOJHAETCI HPU
nepegade gaHHbIX (SDA) oT MJIAQIINX K CTAPIINM IIPH MHTEHCHUBHOM
nukJae cuHxpoHusanuu (SCL).

1 1
scL T NI N2 N e a4 ANV N A
. ~ L
Start  Address R/ Ack Data Ack Stop
Condition Condition

OrcyrcTBME NOATBEPXKAEGHMA — 3AIIyCK OCIH/IIOrpada BBIIIOJIHIETCI IIPHU
crapunx gaHHbIX SDA Bo BpeMs JI060ro OMTa CHHXpOHH3aruu Ack
SCL.

Appec 6e3 nogtB — ocrusIorpad 3aImyckaeTcs, KOrjaa MOATBEPKIeHIE
BBIOPAHHOTO II0JIA aJpeca OKas3bIBaeTCd JIOMKHBIM. BUT UTeHHs/3aIIuCH
UTHOPUPYETCH.

Mepe3anyck — ocnu/uiorpad 3aiyckaeTcs, KOTZia Mepej yCjaA0BHeM
OCTaHOBa BO3HUKAET ellle OJHO YCJIOBHE HaydaJia.
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350

CuutbiBanue gaHHbiXx EEPROM — Tpurrep BBHIIDOJIHSAET IOUCK 3HAYEHHS
1010xxx ympasiaiomero 6aiita EEPROM B ctpoke SDA, mocie
KoTopoil ciaenyer ouT Read m 6uT Ack. 3aTeM BBIMOJHIETCA IIOUCK
3HaUYeHHs JAHHBIX M KJIacCUPHUKATOPA, 33JaHHOr0 IIPOrPaMMHBIMU
kHonmkaMu [laHHble u [laHHble — IIpy OOHAPYKEHHH STOT'O0 COOBITHS
ocnu/Iorpad samyckaeTcs Ha (PpPOHTe CHHXPOUMIIYJ/Ibca /I OUTa
Ack mocse 6aiiTa gaHHBIX. BalT JaHHBIX He 00A3aTeJbHO TOJIKEH
cJIeOBAaTh Cpasy IIoc/je YIIPaBJIAIOIEro GanTa.

Read
SDA '7'\:_/—1010xxx _\_/'Y X - _C

1 |
scL | 1/ T7W1Ts\_&__
Startor  Control R/ Ack Data Ack

Restart byte Trigger point
Condition

Maker (Hauano: agp7: cuut: noare: aaHubie) mau laker (Hauyano: app7: 3an:
NoATB: faHHble) — 3AIIyCK OCIM/IIOrpada BBIMIOJIHAETCI B 7-GHUTHOM
pexuMe aapecaruy 10 HakeTy YTeHUs WJIM 3alucu Ha 17-M QpoHTe
CHUHXPOUMILYJIbCA, €CIh B IIa0/IOHEe COBIIAHAIOT Bce OUTHI. B reiax
3allyCKa Mepesalyck paccMaTpuBaeTcs Kak yCJIOBHe HadaJia.

Read Write

SDAT\:_/— ——=__ ,<- :X:)\_/“\_/"'

1

sl T/ T\ /B\ /BTN @_m ST
| —

Startor Address Ack Data Ack Stop

Restart Trigger point Condition

Condition 17th clock edge

Maker (Hauyano: agp7: cuuT: NOATB: AaHHbIE: NOATB: AaHHble2) mau [aker
(vavano: agp7: 3an: NnoATB: AaHHbIE: NOATB: AlaHHble2) — 3aIlyCK
ocrustorpada BBIMOJIHAETCSA B 7-OGMTHOM pPeKHMMe aJpecalind I10
MMaKeTy YTeHUs WJIM 3aIKiCH Ha 26-M (QPpOoHTEe CHHXPOMMILYJIbCA, €CJIH
B IIa0JI0HE COBIIAAAIOT BCe OUTHI. B me/sdx 3allycka Iepesalryck
paccMaTpuBaeTcsd Kak yC/JI0oBHe Hadasla.
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I T N S, S— JL—JL U W— -
Start Address R/W Ack Data Ack Data 2 | Ack Stop
Condition Trigger point Condition

26th clock edge

3anucb no 10 6ur — 3amyck ocuum/Iorpada BbIMOAHAETCA 110 10-GuTHOMY
HaKeTy 3aluch 26-ro PPOHTa CHHXPOHMIIYJIbCA, €C/AH B IIalJ/I0HE
copagaroT Bce OuThl. Ilaker mocrtymaer B popMmare:

Ilaker (HauaJio: GaiT ampeca 1: sam: GaiiT agpeca 2: IOATB: JaHHBIE)

B neJdx 3allyCKa IIepes3allyCK pacCMaTpHuBae€TCd KaK yCJIO0BHE HadaJla.

Write

B S I— R I D E— JL—JL | — --
Start or Address R/ Ack1 Address Ack2 Data | Ack Stop
Restart 1st byte 2nd byte Trigger point Condition

Condition 26th clock edge

5 Eciau ocnmiorpad HAacTPOEH Ha 3aIyCK II0 YCJIOBUIO CUHUTHIBAHUA
maaHpix EEPROM, BBIMOJIHUTE CJAEAYIOIIHE HeHCTBHU.

HasxxmuTe mporpaMMHY0 KHOHOKY JlaHHble —, 9TOObI HAaCTPOUTH
ocriuJIorpad Ha 3aIllycK, KoIvyia 3HaYeHHe JaHHBIX = (paBHO), # (He
paBHO), < (MeHbIle) wian > (60Jbllle) 3HAUCHUA HAHHBIX, 3aTaHHBIX
OPOrpaMMHOII KHOITKOH [laHHble.

Bamyck ocruIorpadga OygeT BBIIOJIHEH 10 (PPOHTY CHHXPOHUMIIYJIbCA
st 6ura Ack mocsie oOHaApPy:KeHHs COOBLITHA 3almyckKa. BalT MaHHBIX He
00513aTe/IbHO OJIKEH CJIeJ0BaTh Cpasy IOCJje YIPaBJIAIIEro GalTa.
3amyck ocruiorpada MPoH3oHaeT II0 J00My OaNTy HAHHBIX,
OTBEYaIlleMy KPHUTEePHUIM, 3aJaHHbIM C IIOMOIIbIO IIPOrPaMMHbBIX
KHONOK [laHHble — 1 JlaHHble, B mpollecce CUNTHIBAHUI TEKYIIEro ajpeca,
IIPOU3BOJIBHOI'O CUNTHIBAHUA WJIA B TeUEHHE I[UKJA II0C/IeHOBATEILHOIO
CUNTBIBAHHU.
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6 Ecau ocrmiorpad HacTPOeH Ha 3aMyCK II0 YCJAOBHUIO UTE€HUS HJIH
3aIllMCH 7-OMTHOTO ajpeca WM MakeTa 3amucu 1o 10 OUT, BHIIOJJIHHTE
ciaeayoolIue TeHCTBHU.

a Hasxmure mporpaMMHY0 KHOIIKY AApec M IIOBEPHHTE PYUYKYy BBOjA,
4yT0OBbI BBIOpaTh 7- wWau 10-OUTHBINA aapec yCTPOMCTBA.

Anpec MoxHO BhIOpaTh B auamasoHe oT 0x00 mo Ox7F (7-OUTHBIL)
win 0x3FF (10-0uMTHBIN) IIeCTHAALATEPUYHBIX 3HadeHHH. IIpu
BBIMOJTHEHUH 3aIyCKa [0 MaKeTy YTeHHs/3allUCH OcIu/Iorpad Oymer
3aIlyllleH I10c/ie OOHApYKeHHs COOBITUH Hayasa, aJpecaliuw,
YTeHUs/3AIUCH, MOATBEPHKICHUI U JAHHBIX.

Ecim B KadvecTBe ajpeca BbIOpaHo "OespasnmumuHoe cocTosHue" (0xXX
wim 0xXXX), To Takoil agpec OyaeT HPOUTHOPHUPOBaH. 3alycK Bceraa
OyHeT BBIIIOJHATHCA 10 17-My CHHXPOUMILYJIbCY IIPH 7-OHMTHOM
agpecanyu uian 26-my npu 10-OUTHOIM.

b Haskmure IporpaMMHYI0 KHOIIKY 3HaueHUs JlaHHble M IIOBEpPHHTE
PYYKy BBOAAa, YTOOBI BLIOPATh 8-OMTHBIN MIAGJI0H HAHHBIX, IO
KOTOPOMY OYHEeT BBIIOJHATHCS 3aITyCK.

3HadyeHHe JaHHBIX MOKHO BbhIOpaTh B auamasoHe oT 0x00 mo OxXFF (B
IIecTHAAIIATEPUYHOM (bopMaTe). 3almyck ociusiorpada Oymger
BBIIOJIHATHCA 10 OOHAPYKEHUHM COOBITHA HavaJsa, aapecaliui,
YTeHUsA/3AIUCH, MOJATBEPKIECHUI U TaHHBIX.

Ecim g1 gaHHBIX OyaeT BbIOpaHo OespasanyHoe cocrosgHue (0xXX),
TO TaKWe JaHHble OyayT IPOUTHOPHUPOBAHBI. 3allyCK Bcerma OymeT
BBIIIOJIHATHCA 110 17-My CHHXPOUMIIYJIbCY IPH 7-OMTHOHN ajpecariuu
win 26-my nopu 10-OUTHOIL.

¢ Ecau BpiOpaH TpexO0aWTOBBIH TPUITEP, TO HAKMHUTE IPOTPAMMHYIO
KHOINKY 3HadeHWsa [laHHble2 U IIOBEPHHUTE PYUYKY BBOJA, UTOOBI
BbIOpPATh 8-OUTHBIA ITA0JJIOH TAHHBIX, II0 KOTOPOMY OyaeT
BBIMIOJTHATHCS 3aILyCK.

Cseaenua o nocneaosatensHom AekoauposaHuu 12C cm. B pasaene "locnesoBartensHoe
nekoauposaHue 12C" Ha cTpaHuue 353.
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NocnepoBarenbHoe aekopgupoBanue 12C

Yro6bl HACTPOUTD OCIUJLJIOrPAd /1 MMoJaydyeHHusa curaasaos 12C, cMm. pasges
"HacTtpoiika njisa curxHaJsioB 12C" Ha cTpanuie 347.

[na Hactpoiiku 3anycka no 12C cm. pasaen "3anyck no 12C" Ha cTpaHuue 348.

Hactpoiika mocsemoBaTe bHOro aekoaupoBanus 12C

1 Haxmwure kHouky [Serial] (lMocnepoBatenbH.), 4ToObI 0TOOPA3UTh MEHIO
"Tloc/iegoBaTeqbHOE OEeKOAUPOBaHUeE".

Merio "MosneacsatenbHo

CurHansl AnuwHa aap TIGTIHE

~-

2 BriGepuTe 7-paspamHbId WK S-paspsagHbIA anpec. McmosbsyiTe
8-paspagHbIA aapec, 4TOObl OUT UTEHHUS/3aIIMCH HCIOJIb30BAJICI KaK
YacTh 3HAYEHUS ajpeca, WIN BbIGepuTe 7-paspsagHbIN aapec, 4TOObI
HMCKJIIOYUTH OUT YTEHM:/3ANCH U3 3HAUEHHs aapeca.

3 Ecau cTpoka [AeKoaupoBaHUs HA SKpPaHe He OTOOpaKkaeTcs, TO I ee
BKJIIOUeHHs1 HakMmuTe KHOIKY [Serial] (MocnepoBartensH.).

4 Ecau ocnmsiiorpad OCTAHOBJIEH, TO OJIsd cOOpa U JEKOAUPOBAHUS
MaHHBIX HaxMuTe KHOUKY [Run/Stop] (Myck/Cron).

Ecnu HacTpoiika He o6ecneynBaeT yCTOWUYMBOrO 3anycka, To, BO3MOXHO, curHansl 12C
HaCcTONbKO MeJNeHHbIl, YTO MPOUCXOAMT aBTO3anyck ocuunnorpada. Haxxmure kHonky
[Mode/Coupling] (Pe>xxum/cBAa3b), 3aTeM HaxkmuTte NporpaMmHyto KHonky Pexkum,
yT06bI U3MEHUTL pexkuM 3anycka ¢ ABTo Ha HopmanbHbIid.

;11 GoJiee JIETKOro IlepeMeIleHUus MEKIY IOJIyYeHHBIMH TAHHBIMH MOKHO
HCIIOJIB30BaTh OKHO Macwrab 1o ropu3oHTaJIH.

Cm.takke ¢ "HuTepmnperaliusa HaHHBIX JekomupoBanus 12C" Ha cTpanuiie 354
¢ "NaTepnperarusa maHabix 12C Lister" Ha crpanune 355

e "Tlouck mauubIx 12C B Tadsure Lister" Ha crpanune 356
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Nntepnperauua paHubix aekoguposanua 12C

T1wh 004

AnviHa aap TTHGTHHT

~p- ~-

¢ YTJIOBble CHUTHAJIbI OTOOPAKAIT aKTHBHYIO IIUHY (BHYTPH
makeTa/Kaapa).

¢ CuHHe JIMHUU II0 CepelrHe OTOOPAKAIT HEAKTHUBHYIO IIHHY.

e JlekogupOBaHHbBIE IIECTHAIIATEPUIHbIE JTaHHbBIE:
3HaueHHs ajapeca oToOpakaeTcs B HadaJle IMaKeTa.
Anpeca samucu co 3HadkoM "W" 0TOOpaskaroTcsa IroyObIM IIBETOM.
Anpeca cuuTbhIBaHHA €O 3HAUYKOM "R" 0TOOpakKaIOTCI KeJITHIM.
Anpeca mepesamycka coO 3HAYKOM "S" oTOOpakaroTcs 3e/IeHbIM.
3HaUveHUd NAHHBIX OTOOPAKAIOTCA OEJIbIM ITBETOM.
"A" osHauaer Ack (Hmskoe), "~A" osHauaeT No Ack (BbICcOKOE).

Ecau MecTa BHYTPHU IpaHUI] Kaapa HeI0CTATOYHO, TO
IeKOQUPOBAaHHBIN TEKCT B ero KOHIlE OyaeT COKPAIIeH.

¢ HaJsimyre pPoO30BBIX BEPTHKAJIBHBIX IITPUXOB O03HAYAET, YTO [IJIA
OPOCMOTPa JEKOJTUPOBAHHBIX MaHHBIX CJIEeAYeT YBEJIHUYUTH MacCIITa0
pasBepTKU (M 3aIlyCTUTh IIPOIIECC CHOBA).
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¢ Hanmuune B cTpoke JeKOAUPOBAHUSA KPACHBIX TOYEK O3HAYAET
BO3MOMKHOCTh OTOOpasKeHHs OOJIbIIEro KOJHYecTBa HAaHHBIX. [l
OPOCMOTPaA JAHHBIX MOIKHO BBIIIOJTHUTH MMPOKPYTKY HWJIN YBEJIUYIHUTD
K03 pUITeHT pa3BepTKH.

¢ HckakeHHbIe 3HAUEHHUs INTUHBI (HEIOJIHbIE UJIU HEOIpeHe/TUMbIE)
OTOOPAKAIOTCA PO3OBBIM IIBETOM.

¢ HewuspecTHble 3HAYEHHUS WIMHBI (HEOIpeIeaeHHbIe HJIH OLIMOOYHbBIE)
OTOOPAKAIOTCI KPACHBIM.

Nutepnperauua pavubix 12C Lister

. H Cran ) 1.40V
Bpema et JadHbie OTCyT. NaATE -
-26.84ns Agilent
-3.234ms
-2.562ms
-1.522ms

138.0us
810.0us
1.482ms
2.162ms

ar, it A AT i

O TMEHITE MNapameTo

Kpome cTanmapTHOro crosoia "Bpemsa", B menio "[2C Lister" Tak:xke
OTOOPAKAIOTCA CJIETYIOIHE CTOJIOIIBI:

e Ilepesamyck — o6GosHadaeTcs sHadykoM "X".
e Anpec — 3amuch 0003HAYAETCI CUHHUM, UT€HUE — IKEJITHIM.

e JlanHbIe — OGANTBI JAHHBIX.

24

e OTcyTCcTBHE HOATBEPIKIEHHSI — oOo03HAUYaeTcA 3HaAUYKoM "X", M, ecjH 3TO

omnbKa, TO BBIAE/IeTCI KPACHBIM.
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356

HckakeHHbIE TAaHHBbIE BBIAEIAAIOTCA PO30BBIM. Korga aTo IIPOUCXOIHUT,
cjaeayeT 3a7aTh /I BpeMeHHU//IeJIeHUA Pa3sBEepTKH MeHbIllee 3HaYeHUEe U
CHOBAa 3aIlyCTUTH IIPOIlecC.

Mouck panubix 12C B Tabnuue Lister

BosmoskHOCTH TOMCKa ocHusiorpada MO3BOJAIOT OThICKHUBATH (U
oTMedvaTh) B crucke 'Lister" manubie 12C ompepnesnenHoro tumna. Jjia
mepeMeIeHns 0 OTMEYEHHBIM CTPOKaM TaOJIHIlbl MOKHO HKCIIOJIB30BATH
kHonky [Navigate] (HaBurauua) u cpepncTBa ynpaBjeHus.

1 Bri6paB I12C B KadecTBe pexRHMa IMOCIEHOBATEILHOTO A€KOTUPOBAHUI,
HaxMuTe KHOIKY [Search] (Moumck).

2 Haxwmure mporpammHyio kHonky [Mouck B MmeHio "Ilouck", saTem
IOBEPHUTE PYUYKY BBOJA, YTOOBI BHIOPATh IOC/IEN0BATE/JbLHBINA CJIOT
(ITocnen. 1 uam Ilocsaen. 2), Ha KOTOPOM BBIMOJTHAETCA JTEKOTUPOBAHUE
curnaJsia 12C.

3 Hasxkmure kHOnky [Mouck um BrIGepuTe

OrcyTcTBME NOATBEPXKAEHNA — MOHUCK CTaplinxX AaHHBIX SDA Bo Bpems
Jo6oro oura cuaxpouusarumu Ack SCL.

Appec 6e3 noaTB — IIOMCK, KOIIa ITOJATBEP:KIAEeHNE BBIOPAHHOTO IIOJIS
aJipeca OKasbIBaeTCS JIOKHBIM. BUT YTEeHHUA/3aIUCH UTHOPUPYETCH.

MNepesanyck — IOMCK, KOra Ilepej yCJAOBHEM OCTAaHOBA BO3HHUKAET elle
OMHO yCJIOBHE HadJaJIa.

CuutbiBanue panHbix EEPROM — mouck sHavenua 1010xxx
yapasJaroiero 6aiita EEPROM B cTtpoke SDA, mocijie KOTOpOIt
ciaenyer 6ouT Read m 6uT Ack. 3aTeM BBIIIOJHAETCSI MOMCK 3HAYCHUSI
IOAHHBIX U KJacCU(PHKATOPA, 3aJaHHOT'O NPOrPaMMHON KHOITKOH
"TaHHbIEe -" U IMporpaMMHBIMU KHoOIKamu "[laHHbIE".

Maker(Hauano:Appec7:Yrenne:Mopre:[lanHble) — ITOMCK IaKeTa YTEHUSI Ha
17-M ppoHTEe CHHXPOMMIILYJIbCA, €CJAU B IIA0/IOHE COBIIAIAIOT BCe
OUTBI.

Naker(Hauano:Appec7:3anucb:Moare:[lanHble) — MOMCK HakeTa 3alKCH Ha
17-M ppoHTE CHHXPOMMIILYJ/IbCA, €CJAU B IIA0/JI0HE COBIIAIAIOT BCE
OUTEI.

Naker(Hauano:Appec7:Yreuue:Mopare:Nanubie:Moare:danHbie2) — mouck
HakKeTa YTeHHS Ha 26-M (PPOHTE CHHXPOUMIIYJIbHCA, €C/JId B IIabJJ0He
COBIAJAIOT BCE OUTBI.
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Naker(Hauano:Appec7:3anucb:Moare:Nanubie:Moare:JanHbie2) — mouck
HakeTa 3amucu Ha 26-M (PpPOHTEe CHHXPOUMIIYJIbCa, €CJAH B ITa0J/I0OHE
COBIAJAIOT BCE OUTBI.

Jommo/THUTEJIbHBIE CBEIEHUS O IIOMCKe JaHHBIX CM. B pasfmese "llomck
OaHHBIX B JucTepe" Ha cTpaHuie 119.

Jlomo/tHUTE/IbHBIE CBeJeHHs 00 mcmosb3oBannu KHouku [Navigate]
(HaBurauma) u cpepgcTs ymnpas/ieHHsS cM. B pasmaesie "Hapuranus 1o
BPEeMeHHOU pasBepTKe" Ha cTpaHuile 62.

Hacrpoiika curianos SPI

HacTpoiika CHUTHaJIOB IIOC/I€IOBATEIbHOr0 CHHXPOHHOTO HePUEPUHHOTO
uHTepderica (SPI) sak/IodyaeTcsa B MOACOeOUMHEHUHN OCIIH/IIorpada kK
HCTOYHHKAM TaKTOBOI'O CHI'HaJIa, curHasa gaHHbix MOSI u MISO u
curHajsia (POPMUPOBAHUS IMaKeTa, HACTPOHKE YPOBHA IIOPOTOBOTO
HaIpsKeHUd /I KamI0ro BXOTHOT'O KaHajJda M HACTPOHWKE APYTrUX
napaMeTpoB CUTHAJIOB.

YT0o6bI HACTPOUTDL OCIHJIIOrpad Ha IoJydeHue curHaaop SPI,
HCIIO/Ib3yHTe MPOrpaMMHYI0 KHOHKY CurHambl, KoTopas oToOpaskaeTcs B
MmeHIo "llociemoBaTesibHOE OeKoaupoBaHUe".

1

2
3
4

Hasxxkmure kHonky [Label] (Merka), yTo6ObI BEJIIOUYNUTH METKH.
Hasxxmure xHonky [Serial] (MocnepoBatensH.).
HasxMuTe mporpaMMHyI0 KHOIKY PexXxum m BpiOepuTe Tum samycka SPI.

HasxkMuTe mporpaMMHYI0 KHOIKY CurHanbl, 4ToObI OTKPBITH MEHIO
"CurHaJsipr SPI".

Menic "CurHans SPI"

TakT. ckrHan B OTabpaznTh

~-

HasxxmuTe IporpaMMHYI0 KHOIKY TaKToBbli CUTHaN, YTOObI OTKPBITH MEHIO
"TakToBbIlA curHaJ SPI".

Merio " Taktosbli curkan SPI"

4 TekT. GUrH alo OTaRpazUTD
-
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358

MeHi0 "TakToBbIi curHas SPI" BBITOJTHUTE ciedymOInue TeHCTBHI.

HaxMuTe mporpaMMHYI0 KHOIIKY TaKToBblA CUTHAN M C IIOMOIIIBIO PYYKH
BBOJIa BbIGEpUTE KaHaJ, MOACOeTUHEHHBIA K JIUHUN CHHXPOHU3AIIUU
SPI.

KaHa/ry MCTOYHHKA aBTOMaTHYecKu OymeT InpucBoeHa meTka CLK.

Haxwvure mporpammHyio kKHonky [lepor, 3aTeM ¢ IIOMOIIbIO PYYKH
BBOJa BbIOEPHUTE YPOBEHH ITOPOT'OBOTO HAIMPSKEHHUS TAKTOBOIO
CHUTHaJIA.

YPOBeHB MMOPOTOBOr0 HAIMPMKEHUA HCIIOAb3yeTCd IIPU JeKOIUPOBAaHUH,
¥, KOrfa /A BBIOPAHHOTO CJIOTA MOCJIeHOBATEHLHOTO NeKOINPOBAHUA
OymeT HACTPOEH THUII 3aIlyCKa, OH CTaHET YPOBHEM 3aIlyCKa.

HazMuTe mporpaMMHyI0 kHomky "OTkioHenue" (4 1), uroGer
BBIOpATh HepeaHuil PPOHT WK 3aTHUN (PPOHT [JIsI UCTOYHUKA
TAKTOBBIX CHUTHAJIOB.

OTa KHOIIKA II03BOJIIET BbIOPATh (PPOHT CHHXPOMMIILYJIbCA, KOTOPBIN
ocnuorpad OyaeT MCIIO/Ib30BaTh I (PHKCAIMH HOC/Ieq0BATE/IbHBIX
maHHbIX. [Ipy BR/IOUeHHH napametrpa CBepeHua o gucnnee Ha rpaduke
0TOOPAKAIOTCA H3MEHEHUsA, OTPAKAIOIINE TeKylllee COCTOSHUE
TaKTOBOTO CHUTHAJIA.

Hazxvure nmporpammuyio kHonky MOSI, 4To6b1 oTKpBITH MeHIO "BbIxXon
Beayliero, Bxoa Begomoro SPI".

B menmo "Beixoj Bemyiero, Bxoj Begomoro SPI" BbIMOJIHUTE clieyIolue
elCTBUA.

Hasxxkmure nporpaMMmuyio KHOIKY [laHubie MOSI 1 ¢ momoinpio pydkn
BBOjIa BbIGEpUTE KaHaJ, IMOACOETUHEHHbIA K JIUHUHU
nocsieqoBaTe/IbHbIX JaHHbIX SPI. (Ec/in BRIOpaHHBIA KaHAJ OTKJIIOYEH,
BKJIFOYUTE €ro.)

KaHajy mCcTOYHHKA aBTOMATHYeCKH OyaeT IpucBoeHa MeTka MOSI.

Hasxvure nmporpaMMmHyio KHonky [lepor, 3aTeM ¢ IIOMOIIbIO PYYKH
BBOJIa BbIGEpPUTE YPOBEHb IIOPOTOBOTO HAIpAxeHUsa curHamsa MOSI.
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YPOBeHD IMMOPOTrOBOT0 HAIPSKEHUSI UCIOJIb3yeTCs IMPHU JeKOTUPOBAHUH,
¥, KOrfga /i1 BHIOPAHHOTO CJIOTA MOC/Aeq0BATE/IbHOTO AeKOINPOBAHU
OyJeT HACTPOEH THII 3aIlycKa, OH CTaHET YPOBHEM 3allycKa.

7 (JomosuutenabHo) Hammure mporpamMuyio kHonky MISO, uTo6b1
OTKPBITb MeHI0 "BbIxoj Bemymiero, Bxoj Bemgomoro SPI".

B meHmoo "Bpixoj Bemylero, Bxoj Begomoro SPI" BBIMOJIHHATE cJieyIOIHe
MeHCTBU.

a Haxvure nmporpaMmmHyio KHOnky [anubie MISO u ¢ momorpio pydru
BBOjIa BhIOGEpHUTE KaHaJ, IOACOEeIUHEHHBIH KO BTOPOH JIMHHH
noc/ieqoBaTe/bHbIX JaHHbIX SPI. (Ec/in BhIOpaHHBIH KaHAJ OTKJIIOYEH,
BKJIFOUYUTE €ro.)

KaHasry mcTOYHHMKA aBTOMATHYECKU OyaeT IpucBoeHa MeTka MISO.
b Hasxmure mporpamMHyio KHomky [lopor, 3aTeM c IIOMOIIBIO PYyYKN
BBOjJIa BhIGEpHUTE YPOBEHb IIOPOrOBOI'0 HaIpsxKeHUs curHaga MISO.

YPOBEHD IMMOPOTrOBOI0 HAIPMKEHUSI HCIOJIb3yeTCs IMPH AeKOTUPOBAHUH,
¥, KOrJa /I BHIOPAHHOI'O CJIOTA MOC/IeH0BATE/JIbHOIO AeKOIMPOBAHMUS
OyOeT HACTPOEH THII 3aIlyCKa, OH CTaHET YPOBHEM 3allyCKa.

8 Haxxmure mporpamMMmHyio KHOOKy CS, 4ToObI OTKpPBHITH MeHI0 "CHUrHaJI
’
O6paH.{eHI/I§I K MHEKpOCXeMe SPI".
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360

1.44Y

Agilent

Kanansl

0c 1

B Menro "CurxaJ ooOpallieHuss kK MHKpocxeme SPI" BbIMOJIHHTE
cJIeayIole TeHdCTBU.

a C momoipio nmporpaMmmHoi kHonku CtopmupoBartb naker no BbiGepuTe
curdasl (popMHUpPOBAHUS IaKeTa, KOTOPbIHA ocrusiorpad OymaeT
HCIIOIb30BATDh 1A ompefesieHns (PPOHTA CHHXPOUMILYJIbCA, KOTOPBIA
Oy/eM HepPBBIM B IOCJIEIOBATEIHHOM IIOTOKE.

MoOKHO HACTPOHUTH 3aIyCK OCHU/LIOrpada HpHU yBeJIUYEHUU CHIHAJIA
oOpaieHua K Mugpocxeme (CS), yMeHbIIIeHHHN CHTHaJ/Ia OOpallleHUsA K
mukpocxeme (~C8) wiu mo mcredeHun mepuoja TaiM-ayr, BO BpeMs
KOTOPOr0 TAKTOBBIH CHUTHAJI HAXOMUJICA B COCTOSHUM Ge3qeicTBHUI.

Eciu pss curHasia opMUPOBaHUS ITaKeTa YCTAHOBJIEHO 3HAUYEHUE
CS (miu ~CS), mepeqHUil WK 3aHUN (PPOHT CHUHXPOUMIIYJIbCA,
oIIpeie/IEeHHBIH B Ka4eCTBe IEPBOTO M OTOOPAKAIOUAKC ITOC/IE
nepexona curHana €S (mm ~CS) oT HuU3KOTO K BhICOKOMY (MU
Ha000poT), Gy[AeT MmepBbIM (PPOHTOM CHHXPOUMITYJIbCA B
MOCJ/I€J0OBATEIbHOM IIOTOKE.

CuvrHan o6pawenua K Mukpocxeme — HamxMmuTe mporpaMMHYI0 KHOOKY
CS mam ~CS$, 3aTeM ¢ IOMOIIBI0 PYYKHM BBOAA BBIOEPHUTE KaHAJI,
HOACOeIMHEHHBbIN K JuHuU Imaketra SPI. Kanasy mcTodyHuka
aBTOoMaTudyecku OymeT mpucBoeHa MeTka (T CS wmiu CS). Ilepemaua
mab/J0Ha JAHHBIX U TAKTOBOI'O CHUI'HAJIA JOJIKHA OBITh BBIIIOJIHEHA
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33 TO BpeMd, IIOKa CHUIHAJ (POPMHUPOBAHUS IMAKeTa HeHCTBUTEJIEH.
Cur"asi (popMHUpPOBaHUS ITAKeTa OOJIKEH ObITh JeHCTBUTEJIEH IJId
Bcero mabJIoHa TaHHBIX.

Eciu ggs curHasia opMUpPOBaHUS ITaKeTa YCTAHOBJIEHO 3HAUYEHUE
Taim-ayr, ocriyiorpad cosgaeT cCOOCTBEHHBIA BHYTPEHHUH CHIHAJI
dopMHUpOBaHUsA MaKeTa, OGHAPYKUB Oe3IelcTBhe JTUHUHN
CAHXPOHU3AIUH.

Taiim-ayr TaKkt.curHana — BriOepuTe mapametrp TaikM-ayT TakT.cUrHana
nporpaMMHOM KHoOIKH CcopmMupoBartb naker no, 3aTeM HaXKMUTE
MMPOrPaMMHYI0 KHONKY TallM-ayT ¥ HOBepHUTE PYYKYy BBOLA, UTOGBI
YCTAaHOBUTH MHHHMAJbHOE BpeMsd, B TeYeHHEe KOTOPOro TOJIKHO
COXpaHATbCA OesfelicTBre (OTCyTCTBHE IIepefadvr) TaKTOBOrO
CHTHaJIa 0 TOr'0, KaK OCIMJ/IJIOrpad BBIHOJHHUT IOWCK IIa0/I0HA
MaHHBIX /I 3aIlyCKa.

I1a mapamerpa "TaiiM-ayT" MOKHO YCTAHOBHUTE JII00O€ 3HAUYEHUE B
muanasone ot 100 HC mo 10 c.

IIpu HaskaTwu mporpamMMHoil kHomku CdgopmupoBath naker no Ha
rpacduke CBegeHua o gucnnee oToOPAKAIOTCA M3MEHEHHS, OTPaMKAaIoIIe
BI)I6paHHOC 3Ha4YeHue TaﬁM-aYTa HJIN TeRylee COCTOIHHNE CHI'HaJla
oOpallleHusA K MHEPOCXeMe.

b Haxwmure mporpammHyio KHonky [lopor, 3aTeM ¢ IIOMOIIbIO PYYKH
BBOJIa BbIGEPUTE YPOBEHb IIOPOTOBOTO HAIPAKEHUSI CUTHAIA
oOpaIleHuss K MUKPOCXEME.

YPOBEeHD IMMOPOTrOBOT0 HAIPSKEHUSI UCIOJIb3yeTCs MPHU JeKOTUPOBAHUH,
¥, KOrfga /i BHIOPAHHOTO CJIOTA MOC/Ieq0BATE/IHbHOTO AeKOINPOBAHU
OyJeT HACTPOEH THII 3aIlyCKa, OH CTaHET YPOBHEM 3alrycKa.

Ilpu Br/IOYeHMH mapameTpa CBeseHuA 0 aucnnee Ha SKpaHe OTOOPAKAETCA
uH(popMaIusi O BbIOPAHHBIX HCTOYHHKAX CHUIHAJIOB U HUX YPOBHIX
MOPOTOBOTO HANPSKEeHHUsd, a TaKKe BpEeMeHHasd JuarpaMma CHTHAJIOB.

3anyck no SPI

YT06bI HACTPOUTEH OCHUJIIOTPad OJ1d moJdaydeHusa curtasaoB SPI, cMm. pasmen
"HacTpoiika curnasgoB SPI" Ha cTpanurie 357.
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362

Hacrtpous ocmuiiorpad Ha mo/ydyeHue cUrHasioB SPI, M0o:XKHO BBIIOJIHATH
3aIlyCK II0 IIa0J/IOHY JaHHBIX B Hadase mepuoja POPMUPOBaHHUI IIaKeTa.
JJIMHY CTPOKH IT0CJeq0BaTe/bHbIX JAHHBIX MOJKHO 33/1aTh B JHAaIla3oHe OT
4 mo 64 6wur.

Ecau Bp1Opan samyck mo SPI u Bk/rouen mapamerp CBegeHus o gucnnee,
oTo0pasuTca rpadUK TEKYLIero COCTOSHMSA CUTHAJIA HAKeTa, KPYyTH3HbI
TAaKTa, YUC/IA OUTOB JAHHBLIX U 3HAUEHHH OUTOB JAHHBIX.

1 Haxwmwure xHonky [Trigger] (Tpurrep).

2 B meHro "3amyck" HamMHUTe ITPOrPaMMHYI0 KHONOKY 3anyck, 3aTeM C
MOMOIIBI0O PYYKH BBOJA BhIOGepuTe IociaegoBaTenabHblil coT (Ilocienm. 1),
Ha KOTOPOM OyHeT BBINOJHATHCI AEKOJMpPOBaHHEe CHTHAJIOB SPI.

3 Haxmure mporpammHyio kHonky Hactpoiika sanycka, 4ToObI OTKPBITH
meHio "Hacrtpoiika samycka SPI".

BuThi
16

4 HaxmuTe mNporpaMMHYI0 KHOIIKY 3anycK, 3aTeM C IOMOIIbI0 PYYKH BBOA
BbIOEPUTE YCJIOBUS 3aITyCKa:

IlaHHble Bbixoaa Bepywero, Bxoga segomoro (MOSI) — st samycka mo
cursasly naHHbix MOSI.

IlaHHble Bxoaa Beaywiero, Bbixoga segomoro (MIS0) — mu1s samycka mo
curaJsy gaHabix MISO.

5 Haxmure mporpaMMHyio KHoOkKy butbINe u ¢ momolnbpo pydku BBOJIA
samadiTe uncsao ouT, (butbiN?) B cTpoke moc/ieqoBaTe/bHBIX TAHHBIX.

Mo:kHO 3a7aTh JI000OE YHCJIO OUT B CTPOKe B AuamnasoHe oT 4 mo 64.
3HauveHHud /I CTPOKU IIOC/IETOBATE/JbHBIX TaHHBIX OTOOPAasKAIOTCI B
ctpoke gaHHbIX MOSI/MISO B oGjacTu pOopMbI CHTHAJIA.
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6 J1a xaxmgoro 6mura B cTpoke mamHbIXx MOSI/MISO.
a HaxmMure mporpaMMHYyI0 KHOIKY Bur, 3areM ¢ momMoumpio pydku BBOJA
BbIOEPHUTE MECTOMOJIOKEeHHe OUTA.
Bo BpeMs BpallleHHsA PYyYKH BBOOA OUT OymeT BbIfeJIeH B CTPOKe
IaHHBIX, oTOOpaskamwlneiica B 00/1aCTH (POPMbI CUTHAJIA.

b Hasxwmure mporpammuyio kHonky 01X, uTo6bl ycTaHOBUATDH [IJ1s1 OUTA,
BBIOPAHHOTO C HOMOIIbIO IIPOrpaMMHOII KHonKu bur, smadenue 0
(amskoe), 1 (Boicokoe) mu X (6e3pa3jIMIHOE COCTOSHHUE).

03 10 00 00

BuTeid
18

C IIOMOIIBI0 IIPOrPaMMHOM KHOHIKH YCTaHOBUTb BCe OUTbl MOIKHO
YCTAHOBUTD [IJId BCeX OUTOB B CTPOKE JAHHBIX 3HAUEHHE, BBIOPAHHOE C
HOMOIIbI0 IIporpamMHuoit kHonku 01 X.

Cseaenua o aekoampoBanuu SPIl cm. B pasaene "locnesoBatenbHoe 4eK0AMpPOBaHKUE
SPI" Ha cTpaHuue 364.
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MocnepoBarenbHoe aekogupoBaHue SPI

364

YTo6bI HACTPOUTD OCIHJLIOTPAd O/1d mojydeHus curuaasoB SPI, cMm. pasgesn
"HacTpoiika curaasgos SPI" Ha cTpanuiie 357.

[na HacTpoiiku 3anycka no SPI cm. pasaen "3anyck no SPI" Ha cTpanuue 361.

Hactpoiika moc/emoBaTe bHOr0 AekoaupoBanus SPI

1

Haxvure kHouKy [Serial] (MocnegoBatenbH.), 4To6bI 0TOOPA3UTh MEHIO
"Tloc/iegoBaTesbHOE OeKOAUPOBaHHeE".

Merio "MosneacsatenbHo

CurHansl & OB TG THHP

~-

Haxwvure mporpamMMHyio KHOOKY Pa3mep cnoBa, 3aTeM IIOBEPHUTE PYUKY
BBO/A, 4TOOBI BHIOPATH YHCJIO OUTOB B CJIOBE.

HasxxMmure mporpaMMHy0 KHOIKY [opapok 6MT0OB, 3aTeM IIOBEPHHUTE PYUKY
BBOjIa, YTOOBbI BHIOPATh IIOPSIIOK OWTOB, IPH KOTOPOM BHaYaJjie Oyaer
pacmosioxkeHn crapmui 6ut (MSB) wiam muammuii 6ut (LSB), mpu
OTOOpaKEHHUH NAHHBIX B 06J/1aCTH (POPMBI CHUTHAJIA MOC/IELOBATE/ILHOIO
OeKoaupoOBaHUA U Ha d3KpaHe "Lister".

Ec/in cTpoka [eKoaupoBaHWsA Ha SKpaHe He OTOOPaKaeTCsd, TO IJId ee
BKJIIOUeHHA HaxMuTe KHOIKY [Serial] (MocnepoBatenbh.).

Eciu ocrusiorpad ocTaHoBJIeH, TO [l c6opa U AeKOTUPOBAHUSI
JaHHBIX HaxkMuTe KHOUKY [Run/Stop] (Myck/Cron).

Ecnu HacTpoiika He o6ecneynBaeT yCTOWYMBOrO 3anycka, To, BO3MOXHo, curHan SPI
HacToNbKO Me/AneHHbI, YTO MpoMcxXoauT aBTo3anyck ocuunnorpada. Haxxmure kHonky
[Mode/Coupling] (Pe>xxum/cBAa3b), 3aTeM HaXXMUTe NPOrPamMmMHyIo KHOMKY Pexxum,
yt06bl U3MEHUTL pexkum 3anycka ¢ ABTo Ha HopmanbHbIiA.

IIj1s1 6oJiee JIETKOro IlepeMelleHHs MEKIY IIOJIyYeHHBIMH TAHHBIMH MOKHO
HCII0JIb30BaTh OKHO Macwrab mo ropusoHTAaJIN.

Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBogcTBo nonb3oBatens



3anyck no 12C/SPI n nocnepoBarensHoe aexopuposanne 24

Cm.1akke ¢ "HuTepmnperalusa HaHHBIX AekogupoBanms SPI" Ha crpanuie 365
e "NuTepnperarua gaHHbix SPI Lister" Ha cTpanurie 366

e "Ilouck manuabix SPI B Tabsuaune Lister" ma crpanwuie 367
Nutepnperauua paHHbix aekogupoBaHua SPI

1.44Y
Agilent

0 AEHHEIX
Hopman tHe

Kanans

FF_FF _FF _FF_FF
[

10 00 Q0

CurHans

~p-

¢ YTJIOBbIEe CHUTHAJIbI OTOOPAKAIT aKTUBHYI IIUHY (BHYTPH
nakeTa/Kajapa).

e CuHHe JUHHUHU II0 cepeaguHe 0T06pama10'1‘ HEaKTHBHYIO IIIHNHY.

¢ Ypc/i0o TAKTOB B MaKkeTe OTOOPAasKaeTCsI CBETJIO-IOJMyObIM I[BETOM HAaJT
HaKeTOM CHpaBa.

» IllecTHaguaTepuyHble 3HAUEHUA TEKOOUPOBAHHBIX JAHHBIX
0OTOOPAKAIOTCI OeJsIbIM.

e Ec/im MecTa BHYTPH I'PDAHHI] KaJapa HEJOCTATOYHO, TO AEKOIMPOBAHHBIA
TEKCT B €ro KOHIle OymeT COKpalleH.

¢ Hajmumuywne po30BBIX BEPTHKAJIBHBIX IITPUXOB 03HAYAET, UTO JIJId
IPOCMOTPa JeKOJUPOBAHHBIX MAHHBIX C/AIeAyeT YBEJIHYUTH MACIITAO
pasBepTKUu (M 3aIlyCTUTH ITPOIIECC CHOBA).
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¢ Hayimume B CTPOKe [EKOQUPOBAHHUS KPACHBIX TOYEK O3HAYaeT HaJIMYHE
JaHHBIX, KOTOpPbIe He oToOpaxkaroTcd. [IJId UX IPOCMOTPA MOKHO
BBIIOJIHUTh IIPOKPYTKY HJIH YBEJHUYHTH KO3PPUIMEHT Pa3BEPTKH.

¢ HckakeHHbIe 3HAUEHHUs ITUHBI (HEIOJIHbIE UJIH HEOIpede/TUMbIE)
OTOOPAKAIOTCA PO3OBBIM IIBETOM.

¢ HewuspecTHble 3HAYEHUS LIMHBI (HEOIpeIeaeHHbIe HJIH OLIMOOYHBIE)
OTOOPAKAIOTCI KPACHBIM.

Nutepnperauua panubix SPI Lister

1.44Y
A | MISD
L872ms EF 49 4C 45 4E 54
.580ms
.850ms
.56Ems FF FF 40 53 4F
7F 7F 00 00 00

00 00 00 00 00 00 00 Agilent

1.771ms
2.5948ms 21
5.410ms [i5]

O TMEHITE MNapameTo
MHEHME ~P

Kpome cranmapTHOro crosomna "Bpemsa', menio "LIN Lister" mak:xe
COIEPIKHT CJIEAYIOIIUE CTOJIOIbI.

e JlagHuble — GafiThl maHHBIX (MOSI u MISO).

HckakeHHbIE JTaHHBbIE BBIAEJASIOTCA PO30BBIM. Kormga sTo IIPOUCXOIHUT,
cjeayeT 3a7aTh NI BPEeMeHU//IeJIeHUA Pa3BEepPTKH MeHbIllee 3HaAYeHHEe U
CHOBAa 3aITlyCTUTH IIPOIiecC.
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Mouck panubix SPI B tabnuue Lister

DYHKIUU [MOUCKa OCIUIIOrpada II03BOJIAIOT HUCKATh (M OTMEYaTh)
ompefe/eHHble TUOBI TaHHBIX SPI B Tadsaune Lister. Iyig mepeMeleHUI II0
OTMEUYEeHHBIM CTPOKaM TaOJIHI[bl MOMKHO HCIIOJb30BaTh KHOMIKY [Navigate]
(HaBurauma) u cpencTBa ympaBJieHUA.

1 Bbiopas SPI B KadecTBe pemuMa II0C/IEIOBATEIBHOrO A€KOIMPOBAHUI,
HaskMmuTe KHOUKY [Search] (Mowuck).

2 B menro "llonck" HaxMuTe IporpamMMHyio KHoOIKY [ouck, saTeMm c
HOMOIIbI0 PYYKH BBOJA BbhIOepuTe IocsenoBaTebHbIN caoT (Ilociaerm. 1
win Ilocsen. 2), Ha KOTOPOM OyOeT BBINOJJIHATHCI HEKOIHPOBaHUE
curHasjoB SPI.

3 Haxuure kHOIKy lMouck m BbIOepuTE

"[anHble Bbixoaa Beaywero” unu "Nanuoie Bxona segomoro (MOSI)" — misa
noucka gaHHbIx MOSI

"ManHble Bxoaa Beaywero" unu "[lanubie Bbixoga segomoro (MIS0)" — misa
noucka gaHHbIX MISO.

4 HaxmuTe OporpaMMHYI0O KHOIKY BuTbl, YT0OBI OTKPHITH MeHIO "Ilomck
o6utoB SPI".

5 B menro "llouck 6urop SPI" ¢ momoImpo mporpaMMHOI KHomKu CnoBa
VEQKHUTE KOJIMYECTBO CJIOB B 3HAYEHHHU JAHHBIX, 3aT€M C IIOMOIIbLIO
OCTaJIbHBIX IPOIPAMMHBIX KHOIIOK BBEIUTE IIECTHAANATePUYHLbIEC UHCIA.

Jlonmo/sTHUTEIBHBIE CBEIEHHUSI O IOHUCKE JTAHHBIX CM. B pasfese "llonck
JaHHBIX B Jiucrepe" Ha crpaHune 119.

/11 moJIyYeHHuA TOIOJTHUTEIbHOH MHPOPMAITUH 00 HUCIOJIb30BAHUN KHOIIKH
[Navigate] (HaBuramua) cm. "Hapuraimusa 1o BpeMeHHOI pasBepTKe' Ha
cTpaHuUIle 62.
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Ocuunnorpadbi Agilent InfiniiVision 2000 cepun X
PykoBopacTBO Nnonb3oBarena
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0e0 3anyck no UART/RS232 u

¢ nocnepoBartenbHoe gekoauposaHue

Hacrtpoiika ocumunnorpacha ana curianos UART/RS232 369
3anyck UART/RS232 371
MocnenosarensHoe aekoauposaHue UART/RS232 374

Ilna samycka mo UART/RS232 u mocsemoBaTe/IbHOrO AeKOANPOBAHUA
TpedyeTcss MomyJb 232 mian o6HoBjJIeHHe DSOX3COMP.

Hacrtpoiika ocuunnorpaca apna curianos UART/RS232

Hacrpoiika ocrmiorpadga Ha peructrpanui curtaigos UART/RS232
1 Haxwmwure kaapunry [Label], 4¥ToObI BK/IIOUNTh METKH KaHAJIOB.
2 Hasxxmure kiasuiry [Serial].

3 Haxkmure dyHkmoHaabHyo Kja1apuiry Mode, sarem BoiGepuTe THII
samycka UART/RS232.

4 Hasxxmure (pyHKIUOHAJIbHYIO Kjaapuiiny Signals, 4ToObI OTKPBITH MEHIO
UART/RS232 Signals.

Menio "CurHans UART

L] Fix
1

: - Agilent Technologies

369
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370

5 Jlag ob6omux curHaigoB Rx m Tx:

IlpucoemuHuTe KaHal oclU/Iorpada K MCTOYHHKY CUTHAJIA B
00'beKTe HCIbITAHUH.

Hasxxmure byHEMUOHAJIbHYIO Kjaauiry Rx mam Tx, 3aTem BpaaiTe
pyuky Entry, yro6bl BbIOpaTh KaHAJI [jId CHTrHAJIA.

HaxmuTe coOTBETCTBYIOIIYIO (PYHKIIMOHAJBHYIO KJjapuiiry Threshold,
s3aTeM BpalaiTe pydky Entry, 4To0bl BhIOpPATh IIOPOTOBBIN YPOBEHD
HaIpsKeHUus cHUrHaJa.

ATOT IOPOrOBBIA YPOBEHb HANPIKEHUA HCIIOJIb3YeTCSd ITPH
JIEKOJITNPOBAHUM; OH K€ CTAHOBUTCSI YPOBHEM 3allyCKa, KOTIa
YCTAaHOBJIEH THII 3aIlyCKa Ha BHIOPAHHBIA CJIOT OEKOQUPOBAHMII
OCJ/IeI0BATEIbHBIX TAHHBIX.

ABTOMaTH4yecku ycraHap/uBaioTcd MeTku RX m TX miia
KaHaJIOB-UCTOYHUKOB.

6 Ha:xmuTe KJIaBHIILY Back/Up, 4T0o6bI BepHYThCA B MeHIO Serial
Decode.

7 Haxmure (pyHEKIHOHAJbHYIO KJapuiry Bus Config, 4¥To6b1 OTKPBITH MEHIO
UART/RS232 Bus Configuration.

HevetHeR

YcraHoBHUTE cjeAylolue MapaMeTphbl.

#Bits — ycTaHoBuTe KosmduecTBO OMTOB B ciaoBax UART/RS232 pjis
COIVIACOBAHUA C BalllUM OO'BEKTOM HCIIBITAHUHM (MOKHO BHIOPATH B
npenesaax 5 4 9 OUTOB).

Parity — BeIOGepuTe crroco6 KOHTpoJsisd deTHocTH (odd, even mym none)
Ha OCHOBE Balllero OO0'beKTa HCITHITaHHUH.

Baud - HaxxmunTe QyHKIHOHAJIbHYI0 KjaaBuiry Baud Rate, saTtem
dyHEIIHOHAJIbHYIO KJjaBuiry Baud m BbiOepuTe CKOPOCTH Ilepeqayu
JaHHBIX, KOTOPasd COIVIACYEeTCA C CUTHAJIOM B OOBEKTE HCIIbITAHHUH.
Ecau B cOucKe OTCYTCTBYeT HY:;KHOE€ 3HAUEeHHEe CKOPOCTH Ilepeaadu
maHHbpIX, To BbiOepuTe BapuaunT User Defined ma ¢pyHKIMoOHAILHONR
kjaaBuiie Baud, 3aTeM BhIOepuTe HY:KHOE 3HAUEHHE CKOPOCTU
nepegadyd JaHHBIX C IIOMOIIbI0 (PYHKIUOHAJIbHOU KjaaBuinu User Baud.
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3anyck no UART/RS232 u nocnepoBatenbHoe nekogupoBaiue 25

BbI MOKeTe yCTaHOBHTH CKOPOCTb Ilepenaun gaHHbIX UART ot
1,2 x6ut/c mo 8,0000 Mo6ut/c ¢ marom 100 6uT/c.

d Polarity — BriGepuTe ypoBeHb curHasia B nayse (idle low wam idle high)
I/ COTJIACOBAHUA C COCTOSHHEM BaIllero oO0beKTa HCIIbITAHUH B
nayse. In1a RS232 Bbioepute idle low (HH3KHMEH ypoBeHb B Iayse).

e BitOrder — BrIOepuTEe MOPIIOK C/IeIOBAHMUA OUTOB B CHUI'HAJIE€ C BAIIero
00'beKTa MCHBITAHUI: JOJKEH JIM CJIeN0BaTh 3a CTAPTOBBIM OUTOM OHT
crapiurero paspsaga (MSB), wiu ke ouT Mmuaguiero paspsaga (LSB). g
RS232 BriGepuTe LSB.

Ha akpaHe AekoanpoBaHKA NocneAoBaTenbHbIX AaHHbIX CTapLuunii 6UT Bcerga oto6paxaerca
crieBa He3aBMCMMO OT YcTaHOBKM napametpa Bit Order.

3anyck UART/RS232

CBeleHUA O HACTPOHKe ocruIorpada i IIOJyYeHUsS CUTHAJIOB
UART/RS-232 cMm. B paspesie "HacTpodika ocrusiorpada Jjis CUTHAJIOB
UART/RS232" na crpanune 369.

3anyck no curHaiay UART (Universal Asynchronous Receiver/Transmitter),
OOOKJII0UeHHe ocHuiiorpada k crpokam Rx m Tx, a Takike HACTPOUKA
ycsoBui 3arrycka. OgHuM u3 npumMepoB npoTokosa UART apiserca RS232
(Recommended Standard 232).

1 Haxmwure kHouky [Trigger] (Tpurrep).

2 HaxMuTe mporpaMMHYyI0 KHOOKY 3anyck B MeHIo "3aIryck", saTeMm
MOBEPHUTE PYUYKY BBOJIa, YTOOBI BHIOPATH IIOC/IETOBATEIbHBIN CJIOT
(ITocsieq. 1), Ha KOTOPOM GYIEeT BBIMOJIHATHLCA NEKOJIHNPOBAHUE CUTHAJIOB
UART/RS232.

HacT. zan.

~p-

3 Hasxkmure nmporpamMuyio KHoOIKy Hacrtpoiika 3anycka, 4ToGbl OTKPBITH
MmeH "Hactpoiika s3amycka UART/RS232".
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4 HenHbie
1

4 C nomompo mporpaMMHoOi KHOIKH OcHoBaHue BbhiOepure "Hex" wmim
"ASCII" B KadecTBe 0a30BOro 3HAYEHHs, OTOOPAKAEMOro Ha
OporpaMMHOM KHoIke "[laHHble" B MeHIO "HacTpoiika samycka
UART/RS232".

O6paTnTe BHUMAHME, YTO HACTPOHMKA 3TOH IIPOrPAaMMHON KHOIKH He
B/IMSET Ha BbIOpAHHOE OCHOBaHUE NUCILIES NeKOTUPOBAHUI.

5 HaskmuTe IpOorpaMMHYI0 KHOIIKY 3anyck M 3aaaiiTe HeoOXOIMMbIe
YCJIOBUS 3aIlyCKa.

HauanbHbiii 6ut RX — ocruiorpad samyckaercs MpU OOHAPYKEHUH
Ha4YaJIbHOro OGMTa B CHUTHaAJIEe RX.

CronoBbiif 6ut RXx — ocrutorpad 3salryckaercsa Mpu OOHAPY:KEHUH
CTOMOBOTO OMTa B curHajie Rx. 3amyck GydeT BbIINOJHEH Ha IIePBOM
CTOIIOBOM OHUTE. OTO IPOUCXOIUT ABTOMATHYECKH, €CJAU TECTHPyeMoe
yCTpoHCcTBO HcmosbayeT 1, 1,6 miau 2 cromoBbix 6uta. Hucsao
CTOIOBBIX OUTOB, HCIIOJIb3YEMbBIX TECTUPYEMBIM YCTPOHUCTBOM,
YKa3pIBaTh He TpebyeTcs.

Dannble RX — ocrimsiorpad samyckaercs Ha yKasaHHOM OaiiTe JaHHBIX.
Hcnosb3yercs, KOria IJIMHA CJI0B JAHHBIX TECTHPYEMOI'O0 YyCTPOMCTBA
cocras/isieT oT 5 Mo 8 6uToB (0e3 9-ro 6ura (IpemyHpexRIeHne)).

Rx 1:paHHble — HCITOJIB3YeTCd, KOTHa JIMHA CJIOB JAHHBIX
TECTHUPYEMOT'O YCTPOMCTBA COCTABJIeT 9 OUTOB, BKJIIOYATd OUT
npenynpexaennsa (9-ii 6uUT). 3aIyCK OCYII[eCTBJIIeTCA, TOJIBKO €CJIn
9-i1 6ut (mpenyupe:xaenune) — "1". YkasaHHBIH OadT TaHHBIX
npuMeHseTcsa K 8 caMbIM MJIaQIINM OUTaM (3a HCK/IHOYEeHHEM 9-TO
ouTa (IpeaynpeskaeHue)).

Rx 0:paHHble — HCIIOJIB3YeTCs, KOI[Ma [IJIMHA CJIOB JAHHBIX
TECTHPYEMOI'0 YCTPOMCTBA cocTaB/isieT 9 OMTOB, BKJIOYASI OUT
npenynpexgeHnus (9-1 6uUT). 3alyCK OCYIIECTBJIAETCS, TOJbKO €CJIH
9-i1 6ur (upenynpexgenue) — "0". YkasaHHbIH GalT JaHHBIX
npuMeHseTcI K 8 caMbIM MJIaQIINM OuTaM (38 HCKJ/IIOYEHHEM 9-T0
o6urta (IpegynpexaeHue)).
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Rx X:pmaHHble — HCIIOJIB3yeTCs, KOTa JJINHA CJA0B JAHHBIX
TECTUPYEMOIr'0 yCTPOHCTBA cocTaBjsdeT 9 OUTOB, BK/IHOYAI OUT
npenyipexaenns (9-it 6uT). BolmostHseTcd 3amycKk Ha yKasaHHOM
OaliTe JAaHHBIX HE3aBHUCHMO OT 3HaYeHUsaA 9-ro OUTa
(mpenynpexaenne). YKasaHHbIH OGaNT JAaHHBIX IIPHUMEHSIeTCa K 8
caMbIM MJIAMIIMM OuUTaM (32 HCKJIOYeHHEeM 9-ro OuTa
(mpemympeskaeHne)).

AHaJIOTUYHbIE BapUAHTBI JOCTYHHBI IJId TX.

Owubka yerHoctn Rx unu Tx — ocumswiorpad salryckaeTcs IIpH
OOHapYys;KeHHN OIIMOOK YEeTHOCTH Ha OCHOBE HACTPOHUKH B MEHIO
"HacTpoiiKka IIMHBI".

6 Eciu BbI BbIOpaJIM YCJOBHE 3allycka cO c/J10BOoM "[laHHble" B OIIMCAHUU
(manpumep, fanubie RX), HaxKMHTEe IIPOrpaMMHYI0 KHOHOKY [laHHble - u
BbIOGepHTE KjacCUPUKATOP paBeHCTBA. MOMKHO YCTAaHOBUTDH 3aIlyCK, KOTMa
3HaueHHe TaHHBIX PABHO, He PAaBHO, MEHbIIle WU OO0JIbIle 3aJaHHOTO
3HaYEeHH.

7 C momolbi0 IPOrpaMMHOM KHONMKHN JlaHHble BbIOepUTe 3HAUYECHHE HAHHBIX
U1 CpaBHEHHUs. OTa KHOIKH HCIIOJIb3yeTCs BMecTe ¢ KHOIKOH [laHHble -.

8 HeoOasarespHo: C MOMOIIBIO IPOrPaMMHOM KHOIKH Cepua MOKHO
BBIIIOJIHUATH 3ammyck N-Horo nakera (1-4096) mocJie BHIOPAHHOTO BPEMEHH
OesmericTBusA. J[71g BBIMOJHEHUS 3aITyCKa JIOJIKHBI ObITh BBIMIOJIHEHBI BCE
yCJIOBHA 3aITyCKA.

9 IIpu BBIGOpe mapamerpa Cepua Mo:kHO ykasaTh BpeMs OesneiricTBus (0T
1 Mmrc mo 10 ¢), 9To6bI OCIIH/ITIOrPad BBIIIOJIHA IIOMCK YC/IOBUA 3aIIyCKa
TOJIbKO II0 MCTEYEHHU BpeMeHH OeaeiicTBuA. HamMuTe HpPOrpaMMHYIO
kHONKy bespeictBue u mosepHHTE PydKy BBOMA, YTOOBLI 3a0aTh BpeMs
0e3eliCcTBH.

Ecnu HacTpoiika He o6ecneynBaet yCTOWYMBOrO 3anycka, To, BO3MOXHO, CUTHanbI
UART/RS232 HacTonbko MeAneHHbI, 4T0 NPOUCXOAMT aBTo3anyck ocuunnorpada. Haxmure
kHonky [Mode/Coupling] (Pexxnm/cBa3b), 3aTeM Haxxmute nporpaMMHyto KHOMKY
Pexkum, 4to6bl M3MeHUTL pexxum 3anycka ¢ ABro Ha HopmanbHbii.

Cseaenua o nocneaosatensHom aekoauposaHun UART/RS232 cm. B pasaene
"MocnepnosatenbHoe aekoaupoaHue UART/RS232" Ha ctpaHuue 374.
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MocnepoBarenbHoe aexkoguposanne UART/RS232

Yro6bl HACTPOUTH OcLUJLIOrpad A mosaydeHus curaaiiop UART/RS232
cMm. pasgen "Hacrtpoiika ocrmniorpada s curHajiioB UART/RS232" Ha
cTtpanuiie 369.

[na Hactpoiiku 3anycka no UART/RS232 cm. pasaen "3anyck UART/RS232" Ha
cTpaHuue 371.

Hactpoiika mocsemoBaTesapHoro aekogupoBanua UART/RS232

1 Haxmwure kHouky [Serial] (lMocnepoBatenbH.), 4ToObI 0TOOPA3UTh MEHIO
"Tloc/iegoBaTeqbHOE OEeKOAUPOBaHHeE".

Wenio "Mosneaosatansha AX FRAMES: 000 X FRAMES: D000

4D Mpo CUrHanbl Hai KE A TPOH KM TIMCTIHE

UART -

Haxwvure xHOTIKY Hacrpoitku.

B menro "Hactporikum UART/RS232" HakMuTEe IIPOTrPaMMHYIO KHOITKY
OcHoBaHMe, YTOOBI BHIOPATh OCHOBaHHE (IIECTHAIIATEPHYHBIMH,
mBonuHbIN miin ASCID) mia oToOpaskeHHs GeKOSUPOBAHHBIX CJIOB.

S 0000307133 TX FRAMES: DOOODS7187 ERR: 000:
42 OcHOBEHWE

ASCI 0 CHETHHKM

IIpu orobpaxenun cjiaoB B Buge ASCII ucmo/sb3yercs 7-OUTHBIM
dopmar ASCII. Homyctumble cuMmBoJibl ASCII HaxogsaTcsa B IIpejesiax
ot 0x00 mo Ox7F. Jlaa oroOpaskenus B Bumge ASCII B MeHIO
"HacTpoiika muHBI" cjeayeT BbIOpaTh He MeHee 7 O6uToB. Ecianu
BbIOpaH ¢popmaTt ASCII u manHble mpesbHarT 0x7F, To oHuU
OTOOpPAKAIOTCA B IIECTHAAIIATEPUYHOM hopmMare.

Korma B menio "Hactpoiika mmHBI" 071 napaMmeTpa buteiNe zamano
sHadeHne 9, 9-i 6uT (IpefylpeRIeHne) OToOOpaKaeTCsa cpasy cjeBa
ot 3Hadenus ASCII (koTopoe moaydeHO W3 8 MJIAMIINX OGUTOB).

4 HeoOsas3areapHo: HaxMuTe mporpaMMHYI0 KHOIKY CUHXpoHM3auua u
BbIGEpHUTE 3HAaUeHUe. BbIOpaHHOE 3HAYEHHE Ha SKpaHe HeKOSHUPOBAHUSI
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0TOOpa3uUTCsA ToIyObIM IBeTOM. OQHAKO B C/Iydae OIIMOKH YeTHOCTHU
JaHHbIe OTOOPA3ATCA KPACHBIM.

5 Ecau cTpoka [eKOaMpOBaHWA Ha SKpaHe He OTOOPaKaeTCsd, TO IJId ee
BKJIIOUeHHd HammuTe KHoOUKYy [Serial] (MocnepgoBarensbH.).

6 Ecau ocumsiorpad OCTaHOBJIEH, TO OJI cO60pa U AeKOSUPOBaHHUSI
ITaHHBIX HaskMmuTe KHOIKY [Run/Stop] (Myck/Cron).

Ecnu HacTpoiika He o6ecneynBaeT yCTOWYMBOrO 3anycka, T0, BO3MOXKHO, CUrHarbl
UART/RS232 HacTonbko MeAneHHbl, 4To NPOUCXOAMT aBTo3anyck ocuunnorpada. Haxmure
kHonky [Mode/Coupling] (Pexxum/cBa3b), 3aTem HaxXxmute nporpaMMHyto KHOMKY
Pe>xum, uyto6bl M3MEHUTb pexxum 3anycka ¢ ABTo Ha HopmanbHbliid.

II71s1 6oJ1ee JIETKOrO IlepeMelleHUus MeXKIy IIOJyYeHHBIMH TaHHBIMH MOKHO
HCIIOJIb30BaTh OKHO Macwrab mo ropusoHTaJIH.

Cm.1akke ¢ "HuTepuperamus gaHHbIX mekomupoBanus UART/RS232" na
crpanurie 376

¢ "Cymmupymwiiee ycrporicteo UART/RS232" nHa crpanune 377
e "NaTepnperarua manabix UART/RS232 B Lister" Ha crpanune 378
e "Ilouck mamapix UART/RS232 B Tabmne Lister" ma crpanuie 378
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376

Nurtepnperauua panHbix aekopgupoauua UART/RS232

Tk THHr

~-

YIJI0Bble CHUTHAJIbI OTOOPAKAT aKTHBHYIO INMHHY (BHYTPU
makeTa/Kaapa).

CuHHe JIUHUM IO CepeuHe OTOOPAKAIOT HEaKTUBHYIO IITHUHY.

IIpu uCII0/Ib30BaHUM 5-8-0MTHBIX (POPMATOB AEKOSUPOBAHHBIC TaHHbIE
oToOpakarTca 6esbIM (B JBOMYHOM, IIECTHAILATEPUIHOM BHOAE HJIH
ASCID).

IIpu ucmoJab3oBaHuN 9-6UTHOTrO PopMaTa BCe CJIOBA JaHHBIX, BK/IOYAL
9-1 6uT, oTOOpaAKAIOTCA 3eJIeHbIM. 9-i1 6UT oTOOpaxKaeTcsa cJieBa.

BoiOpaHHOe 3HAYEHHE CJIOBA JAHHBIX /I CHHXPOHHU3AIMH OTOOpaKaeTcs
cBeTJI0-ToJIyObIM. IIpu ucro/ib3oBaHuu 9-6uTHOrO popMara i CJIOB
MTaHHBIX 9-H OHUT TakKike OyHeT OTOOPaKATHCI CBETJIO-TOJIYObIM.

Ecan mMecTa BHYTPHU I'paHUI] Kaapa HeTOCTATOYHO, TO IeKOSUPOBAHHBIN
TEKCT B €ro KOoHIle OymeT COKpAaIleH.

Hasimune po30BBIX BEPTHUKAJIBHBIX IMITPUXOB O3HAYAET, UYTO JIJId
IPOCMOTPa JIEKOJUPOBAHHBIX MaHHBIX CJIEeAyeT YBEJHUYUTH MACIITA0
pasBepTKU (U 3aIMyCTUTH IIPOIECC CHOBA).
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¢ Ec/im HacTpoHKa MacHITaAaGHPOBAHUA IO BEPTHUKAJIH He HOIIyCKaeT
oTOOpakeHUs BCeX MOCTYIHBIX NeKOJHMPOBAHHBIX JAHHBIX, TO B
IeKOQUPOBAaHHOU IIIMHE BMECTO CKPBITBIX JAHHBIX OyAYT OTOOPaKaTbhCS
KpacHble TOYKH. [[JId MPOCMOTPa CKPBITHIX JAHHBIX CJIEIyeT YBEeJTHUYUTH
K03 pUITIeHT pasBepTKH.

¢ HeuspecTHble (Heompee/ieHHbIE) IIUHBI BBIIEIIIOTCI KPACHBIM.

* B ciaydae OIIMOKHM YETHOCTH CBI3aHHOE CJIOBO HAAHHBIX (BKJIIOUAIOIIEE
5-8 OHUTOB M MOIIOJHHUTEJbHBIA 9-II OUT) OTOOPAKAETCA KPACHBIM.

Cymmupyrowee ycrpoiicteo UART/RS232

CymMmupyioiree ycrpoiictBo UART/RS232 coCcTOUT M3 CUETUHKOB, KOTOPBIE
MO3BOJIAIOT HAIPAMYIO M3MEPSATH KadecTBO M 3PPEKTUBHOCTh PadOThI
mrHbl. CyMMHUpPYIOIee YCTPOMCTBO OTOOpasKkaeTCsA Ha dKpPaHe, €CaH IJIA
napameTtpa "llekogupoBanne UART/RS232" ycraHoB/ieHo 3Hayenue "BKJL." B
MeH10 "llocaemoBaTe/ibHOE AeKOgUPOBaHHE".

Menio "MocneaceatensrHd A}

CyMMupyIolee yCTPONCTBO padoTaeT (CUUTAET IMAKeThl U BLIUYMC/IAET
MPOLIEHT ITAKeTOB C OMHUOKaMHM), JajKe eC/IH OCIIIIorpad OCTaHOBJIEH
(c60p MaHHBIX He BENETCH).

Cuertunk ERR mokaspIBaeT KOJHUYECTBO MakeToB RXx m TX ¢ ommOKaMu
gerHocTd. Ilokazaressu TX FRAMES u RX FRAMES Br/IOYamOT Kak
HOpMaJIbHbIE€ IaKeThl, TaKk U HaKeThl C OIMIMOKaMH 4deTHoCTH. [Ipu
BO3HHUKHOBEHUH Ieperpysky cUeTdHk oToOpaskaeT cooOirenre OVERFLOW.

YT0o6bI OOHY/JIUTH 3HAUYCHUA CUETUHUKOB, JOCTATOYHO HAKATEH IIPOrPAMMHYIO
kHomKy C6poc cuetunkoB UART B menio "Hacrpoiiku UART/RS232".
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378

Nurtepnperauua panubix UART/RS232 B Lister

-540.08
D WwuBkK

Agilent

12 A&HHBIX

13.97ms
14.54ms g KaHant

15.12ms |1 10.0:1
15.69ms 10.0:1

O TMEHKTE MapamaTgol

~P-

Kpome crammapTHOro crosona "Bpems", meHro "UART/RS232 Lister" Takxe
COIEPIKUT CJIEAYIOIIE CTOJIOIbI.

¢ RxXx — pmaHHBIE IIpHEMA.
e TxX — maHHBIEe Ilepegayu.
e OmuOKM — OIMOKA YEeTHOCTH WJIM HeW3BeCTHas OIINOKa (BBIIEsIII0TCS

KpPacHbIM).

VckasxeHHbIe NaHHBIE BBIAEIAIOTCA PO30BBIM. Korma sTo MpOMCXOOUT,
cJieqyeT 3adaTh /I BpeMeHU/IeJIeHUs PasBepPTKU MeHblllee 3HAUYEeHHEe U
CHOBa 3aIlyCTUTh ITPOITECC.

Mouck panubix UART/RS232 B tabnuue Lister

DYHKIIUN IIOHCKA OCIUIIorpada I03BOJIIIOT HCKATh (M OTMEeYaTh)
ompepedaendbie Tuibl TaHHBIX UART/RS232 B Tadsmure Lister. [l
mepeMeleHnus 10 OTMEYEHHBIM CTPOKaM TaO/IHUIlbl MOKHO HKCIIOJIb30BaTh
kHonKy [Navigate] (HaBurauma) u cpemcrBa ymnpaB/eHU.

1 Beiopas UART/RS232 B kauecTBe pexRHMa II0CJIEI0BATEILHOIO
nekoaupoBaHuA, HaskMuTe KHomKy [Search] (Mouck).
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2 B menro "llonck" HaxkMuTe IporpamMMHyio KHOIKY [ouck, saTeMm c
IOMOII[bI0 PYYKH BBOJA BBIOEpPHUTE IIOCJeqOBATENbHBIN cjaoT (1 miam 2),
Ha KOTOPOM OyaeT BBINOJHATHCI AEeKOINPOBAHUE CUTHAJIOB
UART/RS232.

3 Haxwmute xHOIKy Mouck B Mmemio "Ilomck" u BbIOEpHUTE OJHH U3
CJIEIYIOINX BAPUAHTOB.

Danuble RX — ocyiiecTB/seTcs IIOMCK YKa3aHHOro 0aiTa JIaHHbBIX.
Hcnosbsyerces, korjga najiuHa ciioB gaHHbIX DUT cocrasgasger oT 5 g0 8
ouroB (6e3 9-ro Gura (Impemymnpe:kgeHIe)).

Rx 1:paHHble — mcIIOJIB3yeTCs, Korna AJuHa cjIoB maHHbIx DUT
cocrap/iaeT 9 OUTOB, BK/I0OYAA OUT mpeaymnpexaenus (9-i our). Ilouck
OCyllleCTBJIsIeTCd, TOJIbKO ecau 9-i1 ouT (mpemynpe:xgenne) — "1".
YKasaHHBIM OGaWT JaHHBIX MpPUMeHdeTcsI K 8 caMbIM MJIAIIINM OHTAM
(3a uckgroueHueM 9-ro 6mra (mIpemynpexgeHne)).

Rx 0:paHHble — HcCIIO/IB3yeTCsd, Korha AJuHA c10B maHHbIX DUT
cocTap/isieT 9 OUTOB, BK/I0YasA OUT mpeaymnpexaenus (9-ii our). Ilouck
oCyllleCcTBJIsAeTCd, TOJIbKO ecau 9-ii O6uT (mpenymnpe:xgermne) — "0".
YKa3aHHBIH OalT JaHHBIX HPUMeHsIeTCAa K 8 caMbIM MJIAAIINM OHUTaM
(3a uckgroueHueM 9-ro o6mTa (mpemynpexRgeHne)).

Rx X:paHHble — HcCITOJIB3yeTCsd, KOTraa JJINHA cJI0B JaHHbIX DUT
cocras/isieT 9 OUTOB, BKJIOUYAsd OUT mpemynpexpgeHus (9-ii our).
OcyiiecTBiseTcs IIOMCK YKa3saHHOrO 0aiTa JaHHBIX HE3aBHCHMO OT
sHaveHus 9-ro Oura (IpedylpeskaeHne). YKasaHHbIA GalT JaHHBIX
npuMeHseTcsa K 8 caMbIM MJIaQIINM OuTaM (33 HCKJ/IIOYEeHHEeM 9-T0
ouTa (Ipeaylpe:kIeHne)).

AHaJjiorudHble BapUAHTHI JOCTYITHBI TJd TX.

Owwubka yetHocTu Rx unn Tx — ocyIiecTB/asgeTCsI MOMCK OIIMOOK YEeTHOCTU
Ha OCHOBe HAcCTpoWkH B MeHio "HacTpoiika muHbI".

Jlro6an ownbka Rx unu Tx — ocyiecTBisgercs IOUCK JIIOObIX OIIHOOK.

Jlonmo/sTHUTEIBPHBIE CBEIEHHUSI O IOMCKE JaHHBIX CM. B pasfese "llonck
JaHHBIX B JiucTepe" Ha crpaHune 119.

JlomoJIHUTE/IbHBIE CBeJeHus 00 mcmoJib3oBanuu KHomnku [Navigate]
(HaBurauma) u cpencTs ynpasJjieHus cM. B pasnesie "Hapurarnus 1o
BPEeMEHHOU pasBepTKe" Ha cTpaHuile 62.
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MpeameTHbIN YKa3aTenb

Lndpsi

1*2, matematnyeckan cyHkuma, 78
1/2, matematnyeckan cyHkumua, 78

A

AC RMS - usmepenue "MonHblii
akpaH", 208

AC RMS - namepenue N-unknos, 208

AM (amnnutyaHas MoaynAuMA), BbIXOAHOM
curHan reqeparopa, 244

AM, TepmuH «rnybuna, 245

Analyze, 35

Auto Setup, FFT, 82

AutolP, 271,273

Browser Web Control, 293, 294, 295,
296, 297

C
Center, FFT, 80

D

D*, 38,104

DC RMS - namepetue "N-umuknbl”, 208

DC RMS - namepetue "MonHbii
akpaH", 208

DHCP, 271, 273

DVM (umdbpoBoii BonbtMeTp, 233

F

f(t), 75

FM (uyactoTHaA MoaynAumaA), BbIXOAHOM
curHan reseparopa, 245

FSK (MaHunynauma caBurom 4actotsl),
BbIXOZHOW curHan reHeparopa, 247

G
gt). 75

IP-agpec, 272,291
IP-appec DNS, 272
IP-anpec wnto3a, 272

M

MegaZoom IV, 4
mem4M, 314
MSO, 4

Multicast DNS, 271

Q
Quick Action, 35

S

SCL, sanyck no 12C, 348
SDA, 347
SDA, sanyck no 12C, 348
SGM, 182

Span, FFT, 80
U
ush, 275

USB, usBneuenue yctpoiictea, 41

USB, Hymepauua 3anomMmuHaroLLnx
ycTpoiicts, 275

USB, yctpoiicteo CD, 275

usb2, 275

USB-Hakonutens, 41

USB-npuntep, 263

Utility, 35

W

Wave Gen, 35
Window, FFT, 81

z

Z-rawenue, 57

A

AsT0? nHavkatop 3anycka, 159
AsTtomactutab, otmeHa, 31
aBToMmacLLTab, uudpoBsble kaHanbl, 99
aBTOMacLITabupoBaHue 0To6pakaembix
kaHanos, 278
aBTOMaTuyeckan Hactpoiika, 99
aBToMatnyeckue uamepenna, 197,199
aBTOMatuyeckoe npupaileqve, 258
aBTOHOMHOE NoAKNoyeHne, 272
aapec GPIB, 270
aKTWUBHaA nocneaoBatenbHan WuHa, 333,
343, 354, 365, 376
amnnutyaHaa moaynauma (AM), BbIXoAHOI
curHan reseparopa, 244
Ananua cermentos, 182, 184
AHanorosble unbTpPbl, HacTpoiika, 80
aHarnoroBbIil KaHan, 3aTyxaHue
npobHuka, 71
aHanoroBbIil KaHan, HacTpoiika, 65

b

besonacHan ounctka, 261

Genbiid Wwym, no6aBneHne B BbIBOA
reHepatopa curdana, 242

beckoHeuHoe nocnecseyenne, 123

bnbnuoteka, metku, 129

bubnuoteynbie nporpammbl Agilent 10
Libraries, 298

bbicTpan ocTaHoBKa U3obpaxerua, 288

bbicTpan oTnaaka aBTomaciutaba, 278
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boictpan nevats, 287

bbicTpoe BoccTaHoBNEHME, 288
bbicTpoe n3mepeHue Beex AanHblx, 287
bbicTpoe coxpaHeHue, 287

bbicTpbilt cOpoc akpaHa, 288

B MeHto "3anyck no SPI" BbinonHuTe
cnenyroume aencreua, 363
Beb6-uHTepdheiic, 291
Beb-uHTepdheiic, noctyn, 292
Beb-cTpanmLa "Cpeacrea
namepenna”, 303
BEpHbep, kaHan, 69
Bepcumn mukponporpamm, 303
BepcuA 110, 285
BepTMKanbHoe paclumpenue, 67
Bupeosbixon VGA, 44
BKMHOYeHe, 27
BKIHOYeHWe kaHana, 40
BHELLHee 3anoMuHatoLLee ycTpoiicTeo, 41
BHELLHWIA 3anycK, eanHnLbl npobHuka, 164
BHELLHWIA 3anyck, 3aTyxaHue
npobHuka, 164
BHeLUHWiA Tpurrep, 163
BHELLIHWIA TpUrrep, BXOAHOM
uvnenaHe, 164
BO3BPAT YCTPOIACTBA /NA NPOBEAEHNA
obcnyxuBanna, 286
BonbT adhchekTnBHOro 3HaueHmA
HanpsxeHua (V RMS), eanHuue
n3mepenua wkansl FFT no
BepTMkanm, 81
BOccTaHoBneHve, 288
BOCCTaHoOBMeHWe hannos macku, 259
BOCCTaHOBMEHMe thainos HacTpoiiky, 259
BOCCTaHoBNeHVe haiinos yepes
Beb-uHTepdpeiic, 301
BOCCTaHoOBMEHwe, bbicTpoe
BOccTaHoBneHve, 288
BpeMeHHanA pa3BepTka, 53
Bpems 3afepxkku (noarotosku), 184
BpemA HapacTaHua ocuunnorpada, 172
BpeMA HapacTaHua, ocumnnorpad, 172
BpemA HapacTaHua, curHan, 173
BpemA noarotosku, 184
BpemA, noaroroeka, 184
BCTpOEHHanA cnpaska, 47

BXOZbl LM(PPOBbIX KaHanos, 41

BY-3arpaxpenune, 162

BbI6Op 3HaueHuit, 35

BbI6Op LMpoBbIX KaHanos, 103

BbIOOP, 3HaueHuA, 35

BbibpaHo, 274

BbIKNOYaTenb nutanuA, 28, 34

BbIX0/] reHepaTopa UMMYmbCHbIX
curHanos, 239

BbIXO/] F@HepaTopa CUrHanoB nocTOAHHOTO
T0Ka, 239

BbIXOZl FeHepaTopa CUrHarsos ¢
nunoobpasHoii hopmoii BomHbl, 239

BbIXO/] reHepaTopa CUrHamnos ¢
NPAMOYTONbHOM hOpMON BOHbI, 239

BbIXO/] reHepaTopa CUrHamnos ¢
CUHYCcOMAanbHOM hopmoii
BOMHbI, 239

BbIXO/] reHepaTopa curHanos wyma, 239

BbIX0f, 3anyck, 279

BbIXOAHOI curHan 3anycka, 279

BbIXO[IHOVA CUTHan 3anycka, TecT no
macke, 224,280

r

rapaHtua, 286

rapaHTHiiHble TexH1Yeckne
xapakrepuctuky, 307

rayccoBa aMnnTyaHO-4acToTHaA
xapaktepuctuka, 171

rawexve, 57

reHepartop curHanos, 237

reHepaTop CUrHanoB, Tun curHana, 237

reHepaTopa CUrHanoBnor1yeckme
npe, 241

il

[laHHble 0OJHOKPATHOTO 3anycka, 37

NIBOVYHble AaHHble (.bin), 316

JBOUYHble faHHble MATLAB, 317

nBOUYHble faHHble B MATLAB, 317

JIBOWYHblE JaHHble, NpUMep NporpaMmbi
ana yrenma, 320

nekoauposatie CAN,
KaHanbl-1cTouHukn, 328

nenexue, matematuyeckan cyHkumua, 78

neranu, sameda, 113

[eunben, eannnubl uamepexua wkansl FFT
no septukanu, 81

auckpeTusauva, obume ceefenua, 169

aucnetyep chaiinos, 273

[lucnneit, netanu curHana, 121

avennei, uitepnpetauua, 45

Aucnnen, MeTkn NporpamMmmHbIX KHonok, 47

aucnneid, obnacts, 46

Aucnnen, cTpoka coctoAHuA, 46

[lnctaHumoHHanA nepeaHAn naxens, 297

[luctaHumoHHanA nepeaHAs naHens Real
Scope, 294

[IvctaHuMoHHaA NepeaHAn naHenb
Simple, 295

[luctaHumoHHaA nepeaHAs navens, Real
Scope, 294

[lnctaHuMoHHaA NepeaHAA naHenb,
Simple, 295

JIctaHuMOHHOE NporpamMmMuUpoBaHme,
Web-untepdpeiic, 297

JIcTaHUMoHHOE NporpamMmMuUpoBaHme,
6nbnuotekn Agilent 10 Libraries, 298

amddepeHumanbHblie npobHukn, 311

[inuTtenbHocTb - u3mepenue, 212

[inuTenbHocTb + namepeHme, 212

[lobaBnexne nuUeH3un Ha LpoBble
kaHanel, 315

[yCTaHOBKM, reHepatop curHanosno, 241

E

eIMHMLIbI U3MEPEHWA Mo BEPTUKAnHM,
FFT, 81
Ennnnubl namepenma wikansl FFT no
Beptukanu, 81
8IMHULIbI U3MEPEHNA,
maTematdyeckuii, 76
eAMHNLIbI 3Meperus, NpobHuk, 70
eaUHLbI U3MepeHuii kypcopa phase
X, 191
eAMHNLIbI M3MepeHuii kypcopa ratio X, 191
ea1HMLbI U3MepeHnid kypcopa ratio Y, 191
eanHuLbl npobHuka, 70
elMHMLIbI, MaTeMaTuyeckue yHkUMK, 76
8MHMLIbI, NTPOBHIK BHELLHEro
3anycka, 164
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3

3aBO/ICKIe HACTPOKN No ymonyanuo, 261

3arpaxx/ieHue 0T BbICOKOYACTOTHOMO
wyma, 162

3arpax/ieHne 0T HU3KOYACTOTHOMO
wyma, 161

3arpyautb u3, 257

3arpyska HOBOIA MUKponporpamMmbl, 292

3arpyska chaiina, 273

3apepxka, 162

3anepkka passepTku, 58

3anuch usmepenua, 254

sanyck RS232, 371

sanyck UART, 371

3anyck no CAN, 329

3anyck no 12C, 348

sanyck no LIN, 339

3anyck no SPI, 361

3anyck no BuaeocurHanam, 144

3anyck no AnurensHocT umnynsca, 141

3anyck no umnynbcHoii nomexe, 141

3anyck no nobomy ponty, 137

3anyck no oTknoHeHuo, 136

3anyck no nakery, 12C, 350

3anyck no cpoHty, 136

3anyck no YepefoBaHuio ponTos, 137

3anyck no wabnoHy, 138

3arnycK no LecTHaaLaTepuyHoMy
3HaYeHMto WnHbl, 140

3anyck cbopa faHHbIx, 37

3anyck, 3agepxka, 162

3anyck, uctounmk, 136

3anyck, obwue ceeaenna, 134

3anyck, onpenenexue, 134

3anycK, NpUHyauTenbHbIid, 135

3anyck, pexum/ceasb, 157

3anycku, curHan TRIG OUT, 280

3anyLy. uHavkatop 3anycka, 159

3anyL.? uHankatop 3anycka, 159

3apaHee onpezenexHble metkn, 128

3acTaBka, akpaH, 277

3atyxaHue npobHuka, 71

3aTyxaHue nNpobHuKa, BHELLHWI
3anyck, 164

3aTyxaHue, npobHuk, 71

3aTyXaHue, NPOBHWK, BHELLHWIA
3anyck, 164

saxsat, 97, 98

3axpat nomex, 176

3axBar cepuii umnynocos, 182

3HayeHMe NOCTOAHHON COCTaBNAROLLEN NPy
Bbluncnenuu FFT, 86

3HayeHws, Bbibop, 35

n

n3mepeHue "cT oTknoHexue", 208
V1amepeHue (-) anutenbHoct, 212
V1amepeHue (+) anutensHoctn, 212
V1smeperune amnnutyabl, 203
V1amepeHue B pexxume "3anepxkka”, 213
1amepenne B pexxume "Paboumii
umkn", 212
13MepeHie BepxHero ypoBHa, 204
V13mepeHne BpemeHun HapacTanua, 212
1amepeHne BpemeHu cnana, 212
V1amepeHue sagepxku, 200
Vsmepenue makcumyma, 203
V1smeperue muHumyma, 203
V1amepeHue ocHoBaHua, 205
//1amepeHue oTKnoHeHuA ot
ycTaHoBneHHoro aHayenua, 200, 205
/lamepeHue oTpuLaTenbHoro
Bbibpoca, 201, 206
V13smepeHnue nepuoga, 210
V1amepeHue nonHoi amnnutyasl, 203
Vamepenue tasbl, 201, 214
V1smepeHue yactotel, 211
n3mepeHue, beicTpoe n3mepeHue Beex
NaHHbIX, 287
V1smepenua, 79
n3mepenuna, 199
Vamepenua FFT, 85
n3mepeHna Bpemenn, 210
n3mepeHna Hanpaxenua, 202
13mepenua ¢ o6Lmm cHumkom, 201
“3mepeHus, aBTomatuyeckuii, 197
n3mepexua, spema, 210
n3mepexus, saaepxkka, 200
n3mepeHna, Hanpaxerue, 202
13MepeHun, OTKMOHEHMe OT
YCTaHOBNEHHOTO 3HadeHna, 200
M3MepeHua, oTpulatenbHbiii Bbibpoc, 201
n3mepenua, dasa, 201
1306paKeHne cUrHana, KOHTponbHaA
To4Ka, 276
“MneaaHc, uucposble npobHuky, 107

lpeameTtHblil yka3atenb

ImMnynbebl cuHXpoHmu3aLmm, [eHepatop
curHanos, 240

umA baiina, Hosoe, 258

uma xocta, 291

MIMA XOCT-cucTeMbl, 272

WHBEPTMPOBaHME curHana, 69

MHBEPTUPOBATH LIBETA KOOPAUHATHOM
cetkn, 252

nHavKatop aktueHoct, 101

MHAMKATOP BpEMeHN 3anepxku, 61

MHavKartop sanycka, Asto?, 159

WHAVKaTop 3anycka, 3anyw., 159

WHAvKaTop 3anycka, 3anyi.?, 159

MHAMKaTOp ToukK oTcyeTa, 61

nHtepcbeiic GPIB, ynaneHHoe
ynpasnexve, 269

nutepcpeiic LAN, yaaneHHoe
ynpasnenve, 269

MHTEpdheic Nonb3oBaTena 1 KpaTkan
cnpaBka Ha aHrnuiickom aAsbike, 48

nHTepdeiic nonb3oBaTena 1 kpaTkas
CMpaBKa Ha MUCMaHCKOM A3blke, 48

nHTepdeiic nonb3oBaTens 1 kpaTkana
CcrpaBKa Ha uTanbAHCKOM A3blke, 48

MHTEpdheic Nonb3oBaTena 1 KpaTkan
cnpaBka Ha Kopeickom A3bike, 48

nHTepdeiic nonb3oBatena 1 KkpaTkas
crpaBKa Ha HemeLKoM Asbike, 48

nHTepdeiic nonb3oBaTens 1 kpaTkana
crpaBKka Ha NopTyransckom fA3blke, 48

MHTEpdeic Nonb3oBaTena 1 KpaTkan
cnpaBka Ha pycckom Asbike, 48

nHTepdeiic nonb3oBatena 1 kpaTkas
CNpaBka Ha TpaANULMOHHOM KuTalickom
Asblike, 48

nHTepdeiic nonb3oBatena 1 kpaTkas
CMpaBka Ha YNpOLLEHHOM KuTalickom
Asblike, 48

nHTepdeiic nonb3oBaTena 1 kpaTkas
crnpaBka Ha dopaHLy3ckom Asbike, 48

nHTepdeiic nonb3oBaTens 1 kparkana
CcrpaBKa Ha ANOHCKOM A3bike, 48

CKakeHWe, aHanoroBbli kasan, 71

WCTOYHWK MuTanuA, 44

K

Kanubposka, 281
KaHan, aHanorosblii, 65
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KaHar, BepHbep, 69

KaHan, efuHuLbl npobHuka, 70

KaHarn, nHBepTupoBaHue, 69

kaHan, uckaxenve, 71

KaHan, KHOmMku
BKItOYEHNA/BbIKNtoYeHns, 40

KaHan, orpaHuyeHue nonoce
nponyckanus, 68

KaHan, nonoxexue, 67

KaHar, cAsb, 68

KaHar, 4yBCTBUTENbHOCTb MO
BepTukanu, 67

Kateropua uamepenusa, onpegenexua, 308

kateropua nepeHanpaxenus, 309

knasuartypa, USB, 130, 258, 266, 277,
289

Knasuwm Tools, 35

KnaccudukaTop, ANUTenbHOCTb
umnynsca, 143

KHonka "Math", 38

Knonka "Ref", 38

Knonka "Astomacwira6”, 37

KHonka "beictpoe peiictue”, 287

kHorka "eHep.curHanos"”, 41

kHorka "TopuaoHt.", 36, 49, 55, 178

kHorka "3axsat", 39

kHonka "Vsmepenua”, 39, 197

kHorka "Kypcopbl”, 39

kHorka "Metka", 40

kHonka "Haszapn/BBepx”, 34

kHorka "Hactp.no ymonuyanuio", 37

kHorka "OnopH.), 89

kHonka "0tobpaxeHne”, 39

kHorka "leyvats”, 39

kHorka "lMounck", 36

kHorka "[locnegoBarensH.", 38

KHorka "Pesxum/cBasb”, 3anyck, 157

kHonka "CoxpaHenue/Bbizos”, 39

kHorka "Cnpaska”, 39

kHorka "ApkocTy”, 34

Knonka [Single] (OnHokpaTHbil
3anyck), 168

kHorka Horiz, 58

KHOMKa 3aLumThl kanubposku, 43, 45

KHOMKa maclutaba, 36

KHomMka MacLutaba no ropusoHtanu, 36

KHOMKa HaBuraumu no ropusoHTany, 36

KHOMKa roucka no ropusoHtany, 36

KHOMKW (KNaBwLLK), NuLesas naxenb, 33

KHOMKW Hasuraumm, 36

KHonku curianos, 39

KHonkw ynpasnexua paboto, 37

KHonku chaiinos, 39

KHOMKW, NnueBan naHens, 33

KOMMNeHcauuA naccuBHbIX NpobHMKoB, 32,
40

KomneHcauua npobHuka, 40

KoHTakT "llemo 1", 40

KoHtakT "flemo 2", 40

KoHTakT 3asemnerua, 40

KOHTPONbHAA TOYKa, U306paxkeHne
curHana, 276

KoHbUrypauma no ymonyanuio, 29

KoopauHatHan cetka, 124

Koportkue umnynbcsl, 210

Kpatkas cnpaska, 47

KypcopHble namepenna, 187, 190

Kypcopbl, manual, 189

Kypcopbl, ABOMYHbIe, 189

Kypcopb!, eauHnubl namepenuid, 190

KYpCOpbl, cnexeHue curdana, 189

KYpCOpbl, LecTHaauaTepuyHble, 189

n

TIMHWA CUHXPOHW3ALIMK, 3aMycK Mo
12C, 348

NLEeBaA naHenb, Haknaaka Ha
onpefeneHHom aAsbike, 41

NULIeBaA NaHenb, YaneHHas, Ha 0CHOBE
bpaysepa,, 296

NMuuensun, 315

INuuensna COMP, 314

nuueHsua DVM, 314

nvuensua EMBD, 314

nuuensua UART/RS232, 314

nornyeckuii nopor, 103

TNoHble HM3KOYACTOTHbIE CUrHanbI, 86

NoKanu3MpoBaHHaA Haknaaka anAa n1LeBoii
naxvenu, 41

M

MaKcuUManbHaa Yactota
auckpetusaunn, 174
MaKcyManbHaa Yactota curdana, 169
MaHunynAumuA casurom vactotsl (FSK),
BbIXO[IHOVA cUrHan reqepatopa, 247

macka nogcetn, 272
macka, curHan TRIG OUT, 280
macLuTabupoBaHue 1 npokpyTka, 51
maTtematnyeckan PYHKUMA BbluuTaHma, 77
maTemaTtiyeckan qyHKLMA aeneqns, 78
MaTemaTtiyeckan qyHKUMA cnoxenua, 77
maTemaTtiyeckan qyHKLMA
YMHOXeHuA, 78
MaTemaTyeckue oneparopsbl, 77
maTemaTtyeckue npeobpasosaqud, 79
Matematudeckue dyHkumm, 79
Matematudeckme yHKLMM,
BbluMTaHue, 77
maTemaTtyeckue thyHKLUWKM, enHuLbl, 76
MaTematiieckue dyHKunmM, maclutab, 76
maTtematnieckue dyHKUMK, cnoxenne, 77
maTematiyeckue thyHKLWKM, cMellenune, 76
maTematinyeckuit, bbicTpoe
npeobpasoBanne Oypbe ¢
pesynbTaToM apudMeTdeckoit
onepauumn, 75
MaTemMaTYecKUiA, eanHNLbI
namepenus, 76
MatemaTu4eckuii, ucronb3oBaHue
OCLMNNOrpamMm MaTemaTiyeckux
yHKuniA, 74
MeHto Lmdposoro kaHana, 102
Mepbl 6e3onacHocTn, 29
Mepbl NPEAOCTOPOXKHOCTY NPK
TpaHcnoptuposke, 286
MecTa CoXpaHeHus, HaBurauma, 257
Mecro, 257, 274
vetku, 127
MeTKu KaHanos, 127
METKW NPOrpaMMHbIX KHoMoK, 47
MeTKM, aBTOMaTN4ecKoe
npupatierve, 130
METKM, HacTpoiiku 6ubnuoTeku no
ymonyanuto, 132
MonepHusauua o yposHa MSQ, 315
MopepHusauma ocumnnorpaca, 315
MO/IyNALMA, BbIXOAHOMW CUrHan
reHeparopa, 243
voaynb GPIB, 26, 44
voaynb LAN/VGA, 26, 44
MMMAUTYHO-YaCcTOTHaA
xapakTepuctukaa, 170
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HaBWraLvA No BpeMeHHoIi passepTke, 62

Haxarb ana nepexona, 257, 274

Haknagaka, nokanuauposaHHan, 41

HaKnajKy AnA NULEBOVA NaHenu Ha
cnaHckom Asbike, 43

HaKnaZku AnA NMUeBoi NaHenm Ha
UTanbAHCKOM Asblke, 43

HaKnajKy AnA NUUEeBOiA NaHenm Ha
Kopeiickom fA3bike, 43

HaKnajKy AnA NULEeBOii NaHenu Ha
HemeLKoMm A3blke, 43

HaKnaZku AnA NMUeBo NaHenm Ha
nonbCcKoM Asbike, 43

HaKnajky AnA NMUEeBOiA NaHenm Ha
nopTyranbckom Aablke, 43

HaKnagKy AnA NULEBON NaHenm Ha pycckom
Asbike, 43

HaKnaaku AN NMUeBOi NaHenu Ha Taiickom
Asblike, 43

HaKnajKy AnA NUUEBOiA NaHenu Ha
TPaAMLIMOHHOM KuTalickoM A3blke, 43

HaKnajKy AnA NUUEeBOiA NaHenu Ha
YNpOLLEHHOM KuTaiickom Asbike, 43

HaKnaZku AnA NMUeBO NaHenm Ha
(bpaHuyackom Asbike, 43

HaKnajky AnA NUUEeBOiA NaHenu Ha
ANOHCKOM A3blke, 43

HaKnoH Ana npocmotpa, 26

Hanoxexwe cnektpos, 170

Hanoxetue cnektpos, FFT, 86

HanpsxeHue B cetn, 27

Hactpoiika aBTomaciutaba, 278

HacTpoiika no ymonyanuto, 29, 261

HacTpoiika, aBTomatuyeckad, 99

HacTpoiika, no ymonyawuio, 29

HaCTpOWKM reHepaTopa CUrHasnoB no
YMON4aHuIo, BOCCTaHoBNeHWe, 248

HacTpoiiku 3anycka no SPI, 362

HacTpoiiku uHTepdheiica
BBOJa-BbiBOAa, 269

HACTPOIKM N0 yMONYaHWto, reHepaTop
curHanos, 248

HaCTPOIiKK, BOccTaHoBNeHne, 259

HeaKTWBHaA nocnenosartenbHan
wuHa, 333, 343, 354, 365, 376

HenuHeiiHble uckaxenus, 80

HeobpaboTaHHaA 3anuch NoNyYeHHbIX
NaHHbIX, 254

HeobxoaUMan nosioca nponycKaHma
ocuunnorpaca, 173

HeobxoaMMan nomnoca NpPonycKaHua,
ocuunnorpad, 173

HeonpeaenexHoe coctoAne, 190

HenonHaa auckpeTusaLma curianos, 170

HoBaA MeTka, 129

Homep mogenu, 285, 291

HOpManbHbIi pexkum, 175

HopMarbHbIi pexxim cbopa aaHHbIX, 175

HY-3arpaxnenue, 161

0

06 aBTOpPCKOM Npase, 3
06 ocuunnorpadpe, 285
obnactb MHopmauum, 46
o6Hosnenue 10 v Mukponporpammbl, 315
06HOBMEHMA ANA MUKponporpammbl, 315
obrosnenua ana 10, 315
061N CHUMOK, BbicTpoe aeicteue, 287
06beM NamATh K yacToTa
avckpetusaunn, 174
06bI4HbIV pexum, 174
OrpaHunyeHne Nosockl Mporyckausa, 68
OAMHOYHBIV LyKN cbopa AaHHbIX, 160
0fIHOKpaTHoe cobbitnA, 168
OkHa undpposoit comnbtpaumm FFT, 81
OkHo brnakmana-Xappuca, 81
OKHO N3MEPEeHHA C 3KPaHOM
macwraba, 218
OkHo komaHg SCPI, 297
OKHo ¢ nnockoit BepLunHoii, 81
OkHo XeHuHra, 81
onepartopbl, MaTematnieckue, 77
onopHble curHansl, 89
onpeaeneHna uamepexui, 199
Onumm, 313
Onuwv o6HoBneHna, 313
Onuma AUTO, 314
Onuua EDK, 314
Onumwa MASK, 314
Onuna MSO, 314
Onuma SGM, 314
Onuwa WAVEGEN, 314
OCHOBHble nopTbl USB, 41
octaHoB cbopa AaHHbIx, 37

lpeameTtHblil yka3atenb

ocTaHoBKa 13obpaxkenua, 288

ocTaHoBKa 13o6bpaykeHua, bbicTpan
ocTaHoBKa 1306paxenua, 288

0TKNOHeHue, Moaynauna FM, 246

OTKNOHEHWA yacToThl, Mogynauua FM, 246

OtmeHa nocnecseyenus, 124

oTo6paxeHne HeckonNbkux LMKNOB cbopa
naHHbIX, 168

oTcek ana moayna, 44

oTcnexkuBatoLLme Kypcopsl, 189

ounctka, 286

ouncTka, 6esonacHan, 261

n

nanutpa, 252

namatb ocuunnorpaca, 134

namaTtb ocumunnorpada, coxpaHenue, 254
namATb, CerMeHTMpoBaHHan, 182
napameTpbl KoHurypaumu cetr, 292
napametpbl neyarn, 266

napameTpbl, neyatb, 266

napons (cetb), copoc, 306

naponb (cetb), yctaHoBka, 304
naccvBHble npobHukn, 310

naccvBHble NPO6HYUKY, KomneHcauma, 32
lMepekpectHbie nomexu, 80

nevartb, 287

neyatb akpaHa, 263

nevatb, anbbomHan, 267

nevarb, beictpan nevats, 287
MoBPEeX/AeHWe Npy TpaHcnopTuposke, 23
noBpek/eHue, TpaHCNopTpoBKa, 23
nogasneHue wyma, 161
noakntodenme k MK, 272

noakntoyexue k cetn LAN, 271
nofKnto4YeHre NpobHNUKoB, UudpoBbix, 96
NOAKNHOYEHUE CeTeBOro npuHTepa, 265
nogkntoyenme, k MK, 272

nonoXxexwe no Beptukann, 67
nonoexwue Ludposoro kaHana, 103
NONOXeHWe, aHanoroseblii, 67

nonoca nponyckaua, 285

nonoca nponyckauua ocuunnorpada, 170
nomnoca nponyckauua, ocuunnorpad, 170
nonyyexue, 167

NoNAPHOCTL UMNynbca, 142
lMonb3oBatenbsckan kanubposka, 281
nopor CMOS, 103
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MpeamMetHblit yka3atenb

nopor ECL, 103

nopor TTL, 103

rnopor, U3MepeHUA aHanoroBbIX
kaHanos, 216

nopor, ycTaHaBNMBaeMblii
nonb3osatenem, 103

nopor, uudposble KaHanbl, 103

noporu namepenuii, 216

nopt LAN, 44

nopt USB, 45, 263

nopt yctpoiictea USB, 45

nopt yctpoiictea USB, ynanenHoe
ynpasnexve, 269

nocneoBarenbHoe AeKoaMpoBaHme
CAN, 331

nocneoBarenbHoe AeKoaMpoBaHme
12C, 353

rnocrefoBaTenbHoe 1eKoaMpoBaHue
LIN, 341

nocnefoBarenbHoe AeKoaMpoBaHme
SPI, 364

nocneaoBarenbHoe AeKoaMpoBaHme
UART/RS232, 374

nocnefoBatenbHble AaHHble, 347

nocneoBaTenbHble JaHHbIe, 3anycK no
12C, 348

MocnecBeyenne akpaHa, 123

Mocnecseyenne, otmera, 124

nocnecseyeHue, nocroaHHoe, 168

nocrobpabotka, 197

nocToAHHOe nocnecseyenne, 168, 176

MOCTNYCKOBbIE laHHble, 52

nofAcHeHwe, aobasnexne, 288

Mpenen MN?, 234

npeanyckoBble AaHHble, 52

npeobpa3oBaHua, matematuyeckue, 79

npumepsbl Paiinos ABONYHbIX AaHHbIX, 320

npuutep, USB, 41, 263

npunTtepbl USB, nopaepxusaemble, 263

NpUHYAUTENbHbIA 3anyck, 135

npucnocobnenns, 24,310, 312

npobxukm, 310, 312

npobHukm, andchepeHumanbhbie, 311

npo6HuKK, naccusHble, 310

npo6HUKK, NaccyBHbIe, KoMNeHcalua, 32

NPOBHUKM, NOAKMHOYEHME K
ocuunnorpady, 28

npo6HuKK, TokoBble, 312

npobHukK, umdposble, 96

MpoBepKa ¢ NOMOLLIbtO "30/10T0r0
curHana", 219

nporpamMmHan kHonka "Anpeca”, 272

nporpammHan kHonka "Vamenuts", 272

nporpammHan kHonka "/ma xocta", 272

nporpammHan kHorka "Hactpoitka", 271,
272

nporpammHan kHonka "HacTtpoiiku
LAN", 271,272

nporpammHan KHornka "YCcTaHoBWTb BCe
uncna", 141

nporpamMmHan kHonka "Yucno”, 140

nporpaMmHas KHOmMKa
"lLlecTHapuatepuuHbid”, 140

nporpaMmHoe obecredeHme
ocumnnorpada InfiniiView
N8900A, 250

nporpammHble kKHonku, 7, 34

MpoapayHble hoHbl, 276

NpoKpyTKa 1 Maclitabuposanue, 51

npokpyTka cpannos, 273

npopexwvanue npob, 174

npopesx1BaHue, And 3anucu
n3mepeHns, 325

npopexuBaHue, AnA akpaHa, 324

MpocaunBaHne cnekTpanbHblx
coctapnatowmx FFT, 87

MpocaynBaHne cneKTpasnbHbIX
coctanatowmx, FFT, 87

npoCMOTp, HaknoH npubopa, 26

npaMoe noakntodexune, 272

MpamoyronbHoe okHo, 81

NPAMOYTONbHbIE BOMHbI, 171

P

pasmep, 102
Paspeluenne FFT, 84
pasbem EXT TRIG IN, 45
pasbem TRIG OUT, 45, 279
pasbem kabena nuranua, 44
pa3bembl 3aaHeii naHenu, 43
pasbeMbl, 3aHAA naHenb, 43
packpbITb cBeAeHUA, 67
pacyeTHaf Harpyska Ha BbIXoze
reHepaTopa curHanos, 241
pacyeTHaA Harpyska Ha BbIxofie, reHepaTop
curHanos, 241
pactumpenue no, 276

pacLLMpeHUe Mo HIKHEMY ypoBHI, 276

pacLuupenue no Lextpy, 276

Perynuposka Apkocty, 121

Perynupyemoe nocnecsedexue, 123

perynaTop nonoXeHus no
ropusoHtanu, 36

pexum "XY", b4, 55

pexum anbbomMHol opueHTaumum, 267

Pexxum 6bicTporo 3anycka, 288

PEXXIM BbICOKOTO paspelueHns, 174, 181

pexum 3anycka "Asto”, 158

pexum 3anycka "HopmanbHblid", 158

peum 3anycka, "ABTo" unu
"HopmanbHblid”, 158

pexum 3anycka, Pexxum 6bicTporo
3anycka, 288

pexum kadyenuna, 54

pexkum obHapyxeHua nukos, 174,176

pexxum oTobpaxkenuna WinHbl, 104

pexum cbopa aaHHblx, 174

pexxum c6opa iaHHbIX MeTofI0M
ycpenHenua, 174,178,179

pexxum cbopa aHHbIX, BbICOKOE
paspeluenne, 181

pexum cbopa AaHHbIX, HopManbHbid, 175

pexxum cbopa AaHHbIX, 06HapyXeHue
nukos, 176

pexxum cbopa flaHHbIX, yepeaHeHue, 178,
179

pexxum cbopa, COXpaHUTb BO BpemA
aBToMacLTabuposanua, 278

PEXUM LMPPOBON WinHbI, 104

pexumbl cbopa faHHblx, 167

Pekomengaumnm no uamepenuam FFT, 84

PykoBoacTso anA nporpammucta, 299

pyyka "Kypcopsl", 39

Pyuka BBOpa, 35

pyuka BBOAa, HaxaTue AnA Bbibopa, 35

pyuka Bbibopa, 103

pyyka 3anepxku, 51

pydka nonoxenus, 103

pyyKa NonoxeHuA koaduumeHTa
pa3ssepTku, 51

py4Kku macliTaba koachuumeHTa
oTKnoHeHuna, 40

PpYyYKM nonoxkeHna no Beptukany, 40

pYYKM, NnLEeBaA naHenb, 33

386 Ocuunnorpadbi Agilent InfiniiVision 2000 cepuu X PykoBopacTBo nonb3oBartens



c

C NOMOLLIbK NPOrPaMMHOIA KHOMKM
"[lnuHa", 253
camonpoBepka Nnuuesoi naHenu,, 285
camonpoBepka o6opynosanua, 284
camonpoBepka, nuLesan naHenb, 285
camonposepka, obopyanosaxue, 284
cbop naHHbIX, 179
cbpoc cetesoro naponsa, 306
cbpoc akpaHa, 178
cbpoc akpaHa, bbicTpblii copoc
aKpaHa, 288
CcBeAEeHUA 0 Bepcum
MUKpOMporpaMmsl, 292
cBasytoLLan ctpoka VISA, 291
CBA3b KaHana no nepemeHHoMy Toky, 68
CBA3b KaHana no noctoAHHOMY Toky, 68
cBA3b Tpurrepos, 160
cBA3b, kaHan, 68
cBA3b, Tpurrep, 160
CerMeHTMPOBaHHaA namatb, 182
CerMeHTMPOBaHHaA NaMATb, Bpema
nogrotosku, 184
CerMeHTMpOBaHHaA NaMATb, COXpaHeHue
cermenTos,, 254
CepuA, 3axBat cepuid umnynbcos, 182
cepuitHbIii Homep, 285, 291
ceTb, nogkntoyeHue, 271
curMa, MuHuMym, 223
curian EXT TRIG IN kak BxoaHo# curHan no
ocn Z, 57
CUTHar, 0TCNEeXKMBaHNe ¢ NOMOLLbH
Kypcopos, 189
curHan, neyatb, 263
CUrHan, coxpaHenue/akcnopt, 249
CurHan, apkoctb, 121
CUrHasbl NOCTOAHHOTO TOKA,
nposepka, 159
CUrHanbl C BbICOKAM ypoBHeM Lyma, 157
CMHXPOMMITYNbC TeHepaTopa CUrHarmnos,
curian TRIG OUT, 280
CMHXPOHM3MPYIOLLIME UMMYTbChI
reHepatopa, 240
cuctema Dynamic DNS, 271
ckopocTi hpoHTos, 173
CKOPOCTb COXpaHEeHA AaHHbIX, 255
CKOPOCTb COXpaHeHud, AaHHble, 255
cnyyvaiible wymsl, 157

cMeHHble aetanu, 113

CHUMOK 3KpaHa Yepes
Beb-uHTepdpeiic, 301

cocToAHe kanubposku, 303

COCTOAHME, NONb30BaTeNbCKan
kanubposka, 285

coxpaHeHue, 287

COXpaHeHue faHHblx, 249

coxpaHeHue chaina, 273

coxpaHeHue chaiinos HacTpoiikn, 251

coXpaHeHue (aiinos ¢ NomMoLLb
Beb-uHTepdeiica, 299

coxpaHeHue, bbictpoe coxpaHenue, 287

COXpaHeHMe/BOCCTaHOBEHME C MOMOLLbH
Beb-uHTepdheiica, 299

Coxpanutb B, 257

COXPaHWTL cermenT:, 254

cneumdukauma, 307

cnncok 6ubnunoTekn no ymondanuio, 132

cnucok metok, 131

CMMCOK METOK, 3arpyaka u3 TeKCTOBOro
aiina, 131

cnpaeka, BcTpoeHHan, 47

CpefHee 3HaueHue - U3MepeHue
"N-umknsl", 207

CpenHee 3HayeHwe - uameperue "MonHblif
akpaH", 207

CpencTaa perynupoBku KoadduumeHTa
oTKnoHeHns, 40

CpenctBa ynpaBneHuna 3anyckom, 35

CPefCTBA YNPABNEHNA 1 Pa3beMbl Ha
nuueBoit naHeny, 33

CpenctBa ynpasnexua uamepeHuem, 39

CPe/iCTBA YNPABNEHWNA NOCNEeA0BaTeNbHbIM
JekoupoBaHuem, 38

CpeacTea ynpaBneHua pa3sepTkoi, 36

CPe/CTBa ynpaBneHuA passepTkoid, 53

CpefcTBa ynpasneHna LmdpoBbIM
kaHanom, 38

CPefCcTBa YNpaBNeHua, NuLeBan
naxenb, 33

cTatucTuka, Tect no macke, 225

cTeneHb 3arpasHeHna, 310

cTeneHb 3arpasHeHus, onpeaenenua, 310

CTOVKOCTb K ckaykam Hanpaxenua, 309

CTpoKa MeHio, 46

cTpoka cocToaHus, 46

cymmupytoLlee ycrpoicteo CAN, 334

cymmupytoLee yctpoiictso UART, 377

lpeameTtHblil yka3atenb

cymmupytolee yctpoictso, CAN, 334
CYMMUPYHOLLIEE YCTPOICTBO,
UART/rs232, 377
cuetymnk naketos CAN, 334
cuetyuk naketos UART/RS232, 377
cyetunk, naker CAN, 334
cuetuuk, naket UART/RS232, 377
cunTbiBaHue faHHbIX EEPROM, 3anyck no
12C, 350

T

tabnuua Lister, 116

Tabnuua cobbitnid, 116

TROpUA AuckpeTu3aumy, 169

TeopuA auckpetusaumn Haiikeucra, 169

TROpUA, AncKkpetusauma, 169

TECT M0 Macke, BbIXOMHO/ CUrHan
3anycka, 224,280

TecT, macka, 219

TECTMPOBaHWe no macke, 219

TeXHWYecKme xapaktepuctuky, 307

mn 3anycka, CAN, 329

7n 3anycka, 12C, 348

vn 3anycka, LIN, 339

1N 3anycka, RS232, 371

mn 3anycka, SPI, 361

vn 3anycka, UART, 371

Tun 3anycka, Bupeocurnan, 144

TWN 3anycKa, ANUTENbHOCTb
umnyneca, 141

VN 3amycka, uMnynbcHaa nomexa, 141

!N 3anycka, oTknoHexue, 136

MN 3anycka, poHt, 136

!N 3anycka, wabnoH, 138

TWN 3anycKa, LecTHaaLaTepuyHoe
3HaueHue Winkbl, 140

Tun macutabHoii cetkn, 124

TN cUrHana, reHepatop curHanos, 237

TMnbl 3anycka, 133

TOKOBblE NPOBHUKK, 312

TOYHaA HacTpoiika MacluTaba
passeptkn, 60

TOYHaA HacTpoiika, mMacluTab
passepTkn, 60

Tpe60oBaHNA B OTHOLLIEHUM
NoAnep>KMBaeMblx 4acToT, MCTOUHMK
nutanua, 27

TpeboBaHuA K cucTemam BeHTUnALMK, 27
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MpeamMetHblit yka3atenb

TpeboBaHuA K anekTponutaHno, 27
TpUITep, BHeLHWiA, 163

y

yBefomnexve, 3

ynanewve daiina, 273

YnaneHHaA nuuesas naHenb Ha 0CHOBE
bpaysepa, 296

ynaneHHoe ynpasnexue, 269

yaanutb cumeon, 258

YMHOXeHWe, MaTemMaTnyeckan
tbyHkuma, 78

ynpasneHve anuHoi, 254

yNpaBneHue HacTPOKOiA
BpeMeHn/enexua no
ropusoHtanu, 36

yNpaBfeHne CKOPOCTbH pa3sepTky, 36

ynpaBsnexue, yaaneHHoe, 269

YpOBeHb 3a3emnexun, 66

ypoBeHb 3anycka, 135

ypoBeHb, 3anyck, 135

ycnoBue aapeca 6e3 NoaATBepKAeHNA,
3anyck no 12C, 349

ycnosue Havana, 12C, 349

ycnosue octaHosa, 12C, 349

YCTOBUE OTCYTCTBUA NOATBEPXKAEHMA,
3anyck no 12C, 349

ycnosue nepesanycka, sanyck no 12C, 349

ycraHoska mogyna GPIB, 26

ycraHoska mogyna LAN/VGA, 26

YCTAHOBNEHHbIE nuLeH3uu, 285

ycTaHoBneHHble moaynu, 303

YCTaHOBMNEHHbI Moaynb, 285

yTunuThl, 269

o

thakTnyeckasn yacrora
auckpetusaunn, 174

aiin B hopmate ASCII, 250

aiin B popmarte BIN, 251

aiin 8 chopmate BMP, 250

aiin B hopmare CSV, 250

aiin B hopmate PNG, 250

haiin, coxpaHeHue, BOCCTAHOBNEHME,
3arpyska, 273

aiinbl CSV, MuHMManbHoe 1
MaKcuUmanbHoe aHaueHna, 324

aiinbl Macku, BoccTaHoBneHue, 259

alinbl HacTpoiikun, coxpaHerue, 251

thaiinbl 06HoBneHna, 303

aiinbl 06HoBNEHMA MKponporpamm, 303

naw-guck, 41

naw-namate, 41

thopmar chaiina, ASCII, 250

topmart dhaiina, BIN, 251

topmar caitna, BMP, 250

topmar chaiina, CSV, 250

thopmar chaiina, PNG, 250

(pyHKLNM naeHTcMKaLMN,
Beb-uHTepdheiic, 302

yHKLMK 06cnykuBanua, 280

tbyHKUMK, MaTemMaTuyeckue, 73

X

xapaktepuctukn, 307

1

undposoii Bonbtmetp (DVM), 233
uncposoii aucnneit, nHtepnpetauma, 101
undposble kaHansl, 102
LMchpoBble KaHanbl, asTomacturad, 99
Lincbposbie kaHanbl, BBoA B aeiicteue, 315
LMcpOBLIE KaHanbl, U3MepeHne
npo6Hukom, 107
LMchpoBbIE KaHanbl, NOrNYecKuii
nopor, 103
LUncbposble kKaHanbl, pasmep, 102
Lncpposble NpobHukn, 96, 107
Lndposble npobHuku, mnenaHc, 107

y

yacToTa auckpetusaumm, 4

yacToTa AMCKPeTU3aLmmM u 0bbem
namat, 174

yacToTa ANCKPEeTM3aLnm
ocuunnorpadpa, 172

yacToTa AMCKpeTU3aLIm,
ocumnnorpad, 170, 172

yacToTa AUCKpeTU3aLmm, oTobpakaeman
Tekylan yactora, 50

Yacrota Haiikeucta, 86

yacroTa ckayka, mogynauua FSK, 247

yacrota, Haitksuct, 169

yactoTHaA moaynauma (FM), BbixoaHoii
curHan reqeparopa, 245

yacel, 279

4YyBCTBUTENbHOCTb MO BepTukanu, 40, 67

LLI

wabnoH, nuuesan naHens, 41

LLYM, BbICOKOYACTOTHbIA, 162

Lwym, nobaBneHve B BbIBOA reHepaTopa
curHana, 242

LUYM, HU3KOYaCTOTHbIHA, 161

K

aKpaH macLTaba, okHo usmeperua ¢, 218

IKkpaH, nocnecseyexune, 123

9KpaHHaA 3actaska, 277

aKCnopT curHana, 249

3HEeproHe3aBucUMON NamaTy, 6esonacHas
ounctka, 261

aHepronotpebnenve, 27

f

A3bIK rpachuyeckoro MHTepdeiica
nonb3osatens, 48

A3bIK NHTEpdhelica nonb3oarend, 48

fA3blk kpaTKoii cnpasky, 48

A3bIK, MHTepdelic Nonb3oBaTena 1 KpaTkan
cnpaeka, 48

ApkocTb KoopanHaTHOI ceTki, 125

ApkocTb macwTabHoii cetkn, 125

ApKoCTb curHanos, 34
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