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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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Ta6nuua 1 Ocuunnorpadobl 3000 cepum X, 3HaYeHUA LWIMPUHBI MONOCHI NPONYCKaHMA, YacToTa AUCKPeTU3aLImMm

Monoca nponyckauua 100 My 200 Mr'y 350 MI'y, 500 MI'y 1My
yacrota auckpetusaumu | 4Tebi6/c, 4TBbI6/C, 4TBbIO/C, 4TBbI6/C, 5IBbI6/C,
(uepepyrorca, He 2IBbI6/C 2IBbIG/C 2IBbIG/C 2IBbI6/C 2,5TBbI6/C
yepepylorca)

2-kaHanbHbIii MSO + 16 MSO0-X 3012A MS0-X 3032A MSO0-X 3052A MS0-X 3102A
NOTNYECKNX KaHanoB

4-kaHanbHbii MSO + 16 MSO0-X 3014A MS0-X 3024A MSO0-X 3034A MSO0-X 3054A MSO0-X 3104A
NOTMYECcKNX KaHaros

2-kaHanbHbIi DSO DS0-X 3012A DS0-X 3032A DS0-X 3052A DS0-X 3102A
4-kananbHbii DSO DS0-X 3014A DS0-X 3024A DS0-X 3034A DS0-X 3054A DS0-X 3104A
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Ocmmtorpadgsl Agilent InfiniiVision 3000 cepunm X xapaKTepH3yOTCS
CJIEAYIOIIUMH OCOOE€HHOCTIMH.

e Mopenu ¢ MHUPUHOH IT0JI0CKkI mpomryckaHusa 100 MI'r, 200 MI'x,
350 MI';, 500 MI'y 1 I'T'm.

e JIByXKaHAJIbHbIE W YeTbIpeXKaHaJIbHbIe MOJIETH ITUPPOBBIX
3armoMuHaronux ocnusiorpadgos (DSO).

e Mopgeau ocnusiorpadgoB cMemaHHbIX curHasaoB (MSO): 2+16 kaHaJI0B U
4+16 xaHaJIOB.

Ocrmstorpadbl MSO ynoOHBI B IPUMEHEHUHU NI/ HAJIATKH YCTPOMCTB, B
KOTOPBIX NEHCTBYIOT aHAJIOTOBbIE CUTHAJIBI U CTPOTO0 KOPPETUPOBAHHBIE
MU POBbIe CUTHAIBI. 16 IMH@MPOBBIX KAaHAJIOB PabOTAIOT IPH YaCTOTE
muckperusanuu 1 I'sei6/c (1,25 I'vb10/c assa momenaun 1 I'T'in) ¢ yacToToi
nepek/grYeHus kaHagoB 50 MI'm.

e 8,5-moniMoBBIN auciien WVGA.

e ITamsare MegaZoom IV riry6uHo# 2 MBBIO OJ1s IepeMesKaIoluXCs
BbIOOPOK min 1 MBBIO /11 HellepeMesKaIoIuXCA BLIGOPOK 00ecIIeunBaeT
MaKCHMAJIbHYI0 YaCTOTYy OOHOBJICHHUS OCIHJIIOrpamMM. BosmoikHa
MoJepHU3amusa naMaTu g0 4 MBb16/2 MBBIO.

¢ HaXuMHBI€ OBOPOTHBIE PYYKH 00€CIIeUUBAIOT OBICTPBIA BBHIOOP
mapaMeTpoB.

e Tumpl 3amrycka: mo (PPOHTY CHUTHAJA, 10 JJIUTEIbHOCTH HMITYJIbCOB, 110
KOIOBOH KOMOHMHAIIMMY, II0 BpeMeHH HapacTaHusi/ciaga, 1o N-my OpoHTY
HMITYJIbCHOT'O ITaKeTa, [0 HU3KOAMIIUTYIHBIM HUMIIyJIbCaM, IIO
HapYIIEeHUSIM YCTAHOBKH W yHeP:KaHUA CHUTHAJIA, 3aIyCK
TeJeBU3NOHHBIMHI CHUTHAJIaMU u curaasjgamu USB

e Ommuu mocjieoBaTe/IbHOTO JEeKOJUPOBAHHUS U 3allyCcKa [IJIS CHI'HAJIOB
CAN/LIN, FlexRay, I12C/SPI, 12S, UART/RS232 u
MIL-STD 1553/ARINC 429. Jlucrep ajisd OeKOOUPOBAHUI
IIocJjaeaoBaTe/JIbHbIX NTaHHBIX.

* MaremaTru4eckrue Omeparyy ¢ OCIU/IJIOrpaMMaMU: CJIO0KEeHUeE,
BbIUHTAHHE, YMHOMKeHHe, ObIcTpoe mpeobOpasoBanne ®dypne (FFT),
muddepeHITUPOBaHNEe, UHTETPUPOBAaHNE U H3BJeUeHHe KBaIpaTHOI'O
kopHd. [Ipu Hasmmumm BapuanTa DSOX3ADVMATH ponoJssHUTEIBHO
MOJKHO TOJIYUYHUTDb CJIEIYIONINE CUTHAJIbI MaTeMaTUYeCKUX (PYHKITHH:
Ax+B, Bo3BeleHHe B KBaJapaT, aGCOJMIOTHOE 3HAYEHHUE, JIOrapudM,
HaTypaJbHBIA J0orapudM, sKCIIOHEHTa, 9KCIIOHeHTa ocHoBaHuA 10,
GUILTP HU3KUX YaCTOT, PUIBTP BBICOKUX YACTOT, yBeJIMUYeHUe,

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens



OTKJIOHEHHEe U3MepeHUsdA, IpaduK CHHXPOHU3AIIUU JIOTHYECKON IIUHBI U
rpaduK COCTOSHUA JIOTHYECKON IIUHBI.

e §4yelkym maMAaTH 0OPA3IOBBIX OCHUJIJIOrpaMM (2 INT.) IJId CPaBHEHHS C
OPYTUM KaHAJIOM WJIHM /IS BBIIOJHEHUS MaTeMAaTHYECKUX OIEPaIlvui.

¢ MHOKEeCTBO BCTPOEHHBIX BHIOB M3MEPEHHH M OTOOpaKeHHE CTATHCTHKN
H3MepPeHU.

¢ BCTpoeHHBIH JIUIEH3UOHHBIN I'€HEpaTOp CUTHAJIOB CIIEeIHaJIbHON
(OpPMBI: CUTHAJIbI IIPOU3BOJIBHON, CHHYCOHIAJIbHOM, IIPIMOYTOJIbHOM,
Nu/I000pPasHON (POPMbI, UMITYJ/IbChI, IOCTOSTHHOE HAaIIPAKEHUe, IIIyM,
KapanHaJIbHBIH CUHYC, 9KCIIOHEHIIHAJIbHOE HapacTaHUe,
SKCIIOHEHITNAJIbHBIA CHAJ, KapJAUOTOHUYECKHH CUTHAJ,
KOJIOKOJ/IO00Pa3HbIH MMIIYJIbC.

e Ilopter USB nj1a BhIBOAA MAHHBIX Ha IeYaTb, IJIA COXPAHEHUA U
COBMECTHOT'0 HCIIOJIb30BAHUA TAHHBIX.

e JlormosrHUTEBbHBIA MOy b LAN/VGA mJia mpucoeuHeHUA K JIOKAJILHOU
CeTH W K BHEIIHEMY BHJIE€OMOHHUTOPY.

e JlomosHUTEJAbHBIA MOAyJ/ b GPIB.

e BcrpoeHHasa B ociusiorpad omepaTUBHasd clpaBodHad cucTema (Quick
Help). YToObI BBI3BATh HA SKPAH 3Ty CIPABOYHYIO CHCTEMY, JOCTATOYHO
HaKaTh U yNep:KUBaTh JIIOOYI0 KJaBuily. IlompoOHbIle HHCTPYKIIUH IIO
NPUMEHEHHI0 ONEPATUBHON CHPABOYHOM CHUCTEMBI COOEPIKATCA B
paspgesie “JlocTylr K BCTPOEHHON KpaTKOHN cIipaBKe"' Ha cTpaHuile 49.

3a MOIOJHUTEJbHOH MH(popMalimel o6 ocimaorpadax InfiniiVision
oOpalaiiTech Ha HaIll caiT: "www.agilent.com/find/scope."
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Conep>kaHue paHHOro pyKOBOACTBA

B 3TOM PYyKOBOJCTBE OMUCBHIBAETCA IIPUMEHEHUE OCIHIJIOrpadoB

InfiniiVision 3000 cepun X.

lMpu pacnakoBke ocuunnorpada un
NepBOM ero NPUMeHeHUm CM..

Imasa 1, “Havano pa6otbl,” Ha cTp. 25

IMpu oTo6pa>keHUn CUrHanoB un
MOMNyYeHHbIX AaHHbIX CM.:

Imasa 2, “CpeactBa ynpaBsneHusa pa3BepTkoid,” Ha cTp.
51

Imaea 3, “Cpeactsa perynupoBku no Beptukanu,” Ha
cTp. 69

ImaBa 4, “Matematnyeckan obpaboTka
ocuunnorpamm,” Ha cTp. 81

Imasa b, “OnopHbie curHansbl,” Ha cTp. 113

Imasa 6, “LluchpoBble kaHanbl,” Ha cTp. 119

Imaea 7, “[lekoanpoBaHue nocneaoBatenbHbIX
AaHHbIX,” Ha cTp. 139

Imaea 8, “HacTpoiika akpaHa,” Ha cTp. 145

Imasa 9, “Metku,” Ha ctp. 151

IMpu HacTpoiike 3amycKoB MK
pexumoB c6opa AaHHbIX CM.:

Imasa 10, “Tunbl 3anycka,” Ha cTp. 157
Imaea 11, “Pexxum 3anycka/ceasb,” Ha cTp. 197
Imasa 12, “YnpaBneHue c6opom AaHHbIX,” Ha cTp. 207

BbinonHeHue MSMBDEHMVI W aHanusa
JaHHbIX:

Imasa 13, “Kypcopsbl,” Ha cTp. 227

Mmaga 14, “NamepeHus,” Ha cTp. 237

lmaga 15, “TectupoBaHue no macke,” Ha cTp. 267
lmaga 16, “LncdpoBsoii BonbTMeTp,” Ha cTp. 281

Mpu MCNoNb30BaHUKM BCTPOEHHOTO
reHeparopa CUrHaros,
aKTUBMPYEMOTO MO IMLIEH3NN, CM.:

lmaga 17, “Tenepatop curHanos,” Ha cTp. 285

lMpun coxpaHeHWu, BOCCTaHOBNEHNUU
UMK neyatn cMm.:

Imasa 18, “CoxpaHeHue 1 BbI30B (NapameTpoB
HaCTPOIiKK, 3KPaHHbIX U306paxkeHnit 1 AaHHbIX),” Ha
ctp. 303

Mmaga 19, “Meyvarsb (3kpaHoB),” Ha cTp. 321

MMpn ucnonb3oBaHuK dyHKLUMIA
yTURUT unu Be6-uHTepdeiica
ocuunnorpada cm.:

Mmaga 20, “Hactpoiiku ytunur,” Ha ctp. 327
Imasa 21, “Be6-uHtepdeiic,” Ha cTp. 349
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[na cnpaBku cm.:

lmaga 22, “CnpaBoyHble matepuansl,” Ha cTp. 365

[Mpu ncnonb3oBaHmuK 3anycka no
NULIEH3MPOBAHHOM
nocne/aoBatenbHON LWKHE U hyHKLKiA
EeKOAMPOBAHMA CM.:

lmaga 23, “3anyck no CAN/LIN v nocneaoBatensHoe
aekoauposanue,” Ha cTp. 389

Imasa 24, “3anyck no FlexRay n nocneaosatensHoe
aekoauposanue,” Ha cTp. 409

laga 25, “3anyck no 12C/SPI u nocneaosatensHoe
aekoauposanue,” Ha cTp. 419

lmaga 26, “3anyck u jekoamMpoBaHue
nocnefosatenbHbIX AaHHbIX 12S,” Ha cTp. 441

Imasa 27, “3anyck u aekoaupoBaHue
nocnezoBaTeNbHbIX AaHHbIX

MIL-STD-1553/ARINC 429,” na ctp. 453

Iasa 28, “3anyck no UART/RS232 u
nocriesoBaternibHoe AekoaupoBaHue,” Ha cTp. 471

Kparkue uHCcTpyKumuu no nocnegoBatenbHOMY HaXkaTUi0 KHOMOK NaHeNnu n NporpaMMHbIX

KHONMOK

WHCTpYKUMM No HaXkaTUo NocneaoBaTenbHOCTe KHOMOK NpuUBeAeHbl B COKpalLleHHOM BUAe.
B cokpalleHHom Buae MHCTpyKumMA no HaxaTtuio [KHonku 1], 3atem MporpaMmmHoii KHonKw
2 v 3atem MporpammHoit KHonKuM 3 BLIMAANT crieayoLLUM 06pasom:

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

KHonkamu moryt 6biTb [KHonka] nuuesoii nanenu unu Mporpammuan kHonka.
MporpammHble KHOMKW — 3T0 LLIECTb KHOMOK, PAaCcMoNOXeHHbIX Cpa3dy noj 3KpaHoM

ocuunnorpada.
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Copep>xaHue

Ocumnnorpadbl InfiniiVision 3000 cepun X — o3HakoMuTenbHaA
uHcdopmauua 3

Coaep>xaHue aaHHoOro pykosoactea 6

1 Hauano pa6ortbl
lMpoBepka coAepXUMoro ynakosku 25
YctaHoBka agononuutensHoro moayna LAN/VGA wnu GPIB 28
Haknox ocuunnorpada ana yao6Horo npocmotpa 28
Bkntouenune ocuunnorpacdpa 29

MoaknioyeHue npo6HUKOB K ocuunnorpacdy 30

A

I'Ipeﬂeanoe BX0AHOE HanpA>XXeHne Ha aHanorosom Bxoae 30

A

He nonyckaiite cmelleHna kopnyca ocuunnorpacga 31
BxoaHoit curnan 31
BoccraHoBneHue HacTpoek ocuunnorpada no ymonyauumio 31
WNcnonb3oBaHue aBToMacwuitabupoBanma 32
KomneHcauua naccusHbix npo6Hukos 34

V13yueHne HaxoaALIMXCA Ha NULIEBOI NaHenu cpeacTB yrpaBneHna
upasbemoB 35

Haknazku ana nuueBoii naHenu Ha pasHbix Asblkax 44
N3yuyeHue pasbemoB 3aaHei naHenu 45
N3yuyenue aucnnena ocumnnorpacha 47

[octyn K BcTpoeHHoii kpaTkoii cnpaBke 49
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3

CpeacrtBa ynpaBneHus pa3Beprkoii

PerynupoBka maclutaba pa3Beptku (Bpema/aenenHune) 53
PerynupoBka 3asep>ku no ropusoHtanu (nonoxenua) 53

MpokpyTka U macwiTabupoBaHue oTAeNbHbIX UM OCTAHOBEHHbIX
JaHHbIX 54

NameHeHune BpemeHHoro pexxuma passeptku ("HopmanbHbiin",
"XY" unu "Kauenune") 55
BpemeHHoit pexxum "XY" 57

Oto6pa>keHne BpeMeHHOMN pa3BepTku C UBMEHEHHbIM
macwrtabom 60

lMepekntoyeHne pexxumMoB rpy6oii/TouHO| HaCTPONKU KHOMKK
macuwiTaba pa3septku 62

PasmelleHure To4KM 0TCHeTa BpeMeHHU (crieBa, No LeHTpY,
cnpasa) 63
Mouck cobbitnit 63

Hactpoiika noucka 64
KonupoBanue HacTpoek noucka 65

HaBurauma no BpemeHHoi passeptke 65
HaBurauma no BpemeHn 66
Hasurauma no cobbiTuaAm nomcka 66
HaBurauua no cermeHtam 67

Cpe.qcrsa perynupoBKu no BepTukasnu

BkntoyeHue u BbIKMOYEHWE CUrHamNoB (kaHanos Unu
maTematuyeckux qpyHkumii) 70

Hactpoiika macwrtaba no Beptukanu 71
Hactpoiika nonoxeHua no septukanu 71
YkasaHue cBA3W KaHanoB 72

YkasaHue umnesaHca Ha Bxoje KaHana /3
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YkasaHue orpaHuMyeHuna nonocbl nponyckanua 74

lMepekntoyeHne pexxuma ToYHoIA/rpy6oii HacTpOKKU ANA pyyuku
macwrtabupoBaHua no septukanm 74

NHBeptupoBaHue curHana 74

Hactpoiika napametpoB npobHMKa aHanoroBoro kaHana /5
YkasaHue eauHUL, uamepeHuda kaHana 76
YkasaHue koadhchuumeHTa 3atyxaHua npobHuka 76
YkasaHue uckaxxeHma npobHuka 77
Kanu6poska npo6Huka 77

4 Maremarnueckan o6paborka ocuunnorpamm
BbiBoa Ha akpaH ocuunnorpaMm MatemaTuyeckux pyHkuun 82

BbinonHeHue dyHkuum npeobpa3oBaHnA UMK NPUMEHEHNE
thunbTpoB K peaynbraty apudmeTmyeckon onepaumm 83

Hactpoiika macwitaba U cMelLleHWA CUrHana MaTteMaTuyeckon
tyHkuun 84

EAnHMLUBI M3MepeHuid AnAa ocuMnorpamMm MaTeMaTuyeckux
thyHkuuii 84

Matematuyeckue onepatopbl 85
CnoxeHue unu Bblyutaune 85
YMHoxeHue unu genedue 86

Marematnueckue npeobpasoBaHua 87

OudhchepeHumposaHne 88

WuterpuposaHune 89

NamepeHua c npumeHeHuem 6bictporo npeobpasobanua Oypbe
(FFT) 92

KBaapatHblii kopeHb 101

Ax+B 102

BosBeanenue B kagpar 103

A6contotHoe 3HayeHne 103

Norapucom 104
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HatypanbHbiii norapucom 104
JkcnoHeHta 105
JkcnoHeHTa ocHoBanua 10 105

Matematuueckue cdounbtpbl 106
OunbTp BbICOKMX U HU3KUX YyacToT 106

Matematuyeckan suayanusauma 107
Ysenuuenune 108
OtknoHeHue usmepenna 108
padhmk cMHXpoHM3aLMmM noruyeckoi wnHsl 110
padhmk coctoaHmA normyeckoi wnubl 111
5 OnopHble curHanbi
CoxpaHeHue curHana B ¢paiin onopHoro curiana 114
OtobpaxkeHue onopHoro curHana 114
N3meHeHune macwitaba u nonoXeHua onopHbIx curHanos 115
PerynupoBka uckaxxeHuii onopHoro curdana 116

Oto6paxeHune nuopmaumm 06 onopHom curHane 116

BoccraHosneHue dhaitnos onopHbix curHanos Ha USB-Hakonutens u
¢ USB-Hakonutena 116

6 Ludposbie kaHanbl

MoaknioyeHne uMpoBbIX NPOOGHUKOB K TECTUPYEMOMY
yctpovictey 119

A

Kabenb npobHuka umdpoBbix kaHanos 120
MonyyeHue curHanos no umdpoBbim kaHanam 123

Oto6paxkeHune UUpOBbIX KAHANOB C NOMOLLbIO hYHKLNUM
aBTomaclutaba 123

WHtepnpetauua curHana Ha uudposom aucnnee 125
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NameHeHue pasmepa otobpaxkeHna uudposbix kaHanoB 126
BkrntoyeHue u BbiknoyeHue oaHoro kaHana 126

BkntoueHue u BbiknioueHne Bcex LUMpoBbIX kaHanos 126
BkntoueHue u BbiknoYeHue rpynn kaHanos 126

NameHeHue noruyeckoro nopora uudposbix kaHanos 127
N3ameHeHune nonoxeHua uudposoro kaHana 127
Oto6paxkeHune LMPOBbIX KaHANOB Kak LWKHbl 128

YetkocTb curHana umMgpoBoro kaHana: MMNeaaHc U 3aseMneHue
npobuuka 131

BxoaHoit umneaaHe 132
3asemnenune npobuuka 134
OntumanbHbie meToAbl UsMepenuii 136

3ameHa KoHTaKToB UucpoBoro npobHuka 137

7 [dekoaupoBaHue nocnepoBaTefibHbIX AaHHbIX
Onuumn pekoanpoBaHua nocrieaoBaTenbHbIX AaHHbIX 139
Lister 141

Mouck aaHHbIX B nuctepe 143

8 Hacrpoiika akpaHa
Perynuposka apkoctn 145
YctaHoBKa M 0TMeHa nocnecsevenua 147
Ouuctka akpaHa 148
Bbibop TMna macwutabHoit cetku 148
Perynuposka apkoctu macwutabHoit cetkn 149

Oukcauuna nsobpaxeHua Ha akpaHe 150
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9 Mertku
BkntoueHue un BbiknioyeHne metok 151
MpucBoeHue kaHany 3apaHee onpeaeneHHbIXx meTok 152
Onpeanenexune HoBoWi meTkn 153

3arpyska crnmcka MeToK U3 creumanbHo CO3aHHOro TeKCTOBOrO
thatna 155

BoccraHoBneHue 3aBoAckux Hactpoek 6ubnuotekn metok 156

10 Twnbi 3anycka
Hactpoiika ypoBHA 3anycka 159
MpuHyautenbHblid 3anyck 160
3anyck no cdopouty 160
3anyck no cpoHTy 3a chpoHTom (Edge then Edge Trigger) 162
3anyck no aAnutenbHocT umnynoca 164

3anyck no wabnoHy 167

3anyck o LecTHaALaTepMYyHoOMY LLIAabMOHHOMY 3HaYeHMIo
wuHbl 170

3anyck no ycnosuio TN 171

3anyck no BpemeHu HapacTauua/cnaga 172
3anyck no N-Homy cpoHTy cepun 174
3anyck rno kopotkomy naketry 175

3anyck no HacTpoiike u yaepxanuto 177

3anyck no suaeocurHanam 178
Hactpoiika Buaeosanycka Generic 183
3anyck no onpeaeneHHoii ctpoke BuaeocurHana 184
3anyck no BceM cuHxpoumnynocam 186
3anyck no onpeaeneHHomy nonykaapy suaeocurdana 187
3anyck no Bcem nonykaapam sugeocurHana 188

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens



3anyck no HeyeTHbIM UNK YeTHbIM nonam 189

3anyck no USB 192

3anyck no curHanam nocneaoBatenbHbIX AaHHbIX 194

11  Pexxum 3anycka/cBaA3b
Bbi6op pexxuma 3anycka: "Asto" unu "HopmanbHbin" 198
Bbi6op cBasu tpurrepos 200
BkntoueHue 1 BbikMOYEHWE NOAABNEHNUA LIYMA NPU 3anycke
BkntoueHue u BbiknoyeHue BY-sarpaxxaenna 202
Hactpoiika 3aaepxkku 3anycka 202

Bxos BHelwlHero nctoyHuka sanycka 203

A

MpenenbHoe HanpAXeHMe Ha BXO/e BHELLIHEro Tpurrepa
ocuunnorpacda 204

12 YnpaBnenue c6o0pom gaHHbIX

Pa6ota, ocTaHOBKa U BbINONHEHUE OMHOYHOTO LUKNa cbopa
JaHHbIX (ynpaBneHue pabotoit) 207

061umne cBeaeHmna o auckpetusaumm 209
Teopua anckpetmusaumn 209
Hanoxenue cnektpos 210

Monoca nponyckaHua ocuunnorpaca v Yacrota
auckpetusaumm 210

Bpemsa HapactaHua ocuunnorpacpa 213
Heobxoanman nonoca nponyckanua ocuunnorpacga 213
0O6bem namATtn 1 yactoTa Auckpetusaumm 214

Bbi6op pexxuma cbopa AaHHbIX 214
Pexxum cbopa aaHHbIX "HopmanbHbit" 216
Pexxum cbopa aaHHbIx "06HapyxeHue nukos" 216
Pexxum cbopa aaHHbIx "YcpeaHenune" 218
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Pexxum cbopa aaHHbIX "Bbicokoe paspewenue” 221

C6op AaHHbIX B CETMEHTMPOBaHHYI0 namate 222
Hasurauua mexay cermeHtamu 223

amepeHua, cTaTUCTUKA M NOCTOAHHOE MOCMNECBEYEHME C
MCNonb30BaHUEM CErMEeHTMPOBaHHOM Namatn 224

Bpemsa noarotoBkM cermeHTMpoBaHHOM namatn 224
CoxpaHeHMe AaHHbIX CeIMEHTUPOBaHHOW namatn 225

13  Kypcopsi
BbinonHeHue KypcopHbIX Usmepenuii 228

Mpumepbl KypcoOpHbIX U3Mepenuii 232

14 WN3mepeHua
BbinonHeHue aBTomatnyeckux usmepenmii 238

Csopaka Bnaos namepenunin 240
06wwuit cHumok 243

NamepeHua HanpaxeHua 243
MonHaa amnnutyna 244
Makcumym 244
Muuumym 244
Amnnutyaa 245
BepxHuii ypoBenb 245
OcHoBaHue 246
OTKnoHeHue oT ycTaHOBIIEHHOTO 3HayeHna 246
OtpuuatenbHbiil Bbibpoc 247
CpeaHee 3HavyeHne 248
DCRMS 248
ACRMS 249
Koachchmument 251

NamepeHusa BpeMeHHbIx napameTtpos 251
Mepuoa 252
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Yactota 252
Cuetunk 253

+ [inutenbHocte 254
— OnutenbHoctb 254
OnutenbHocTb cepun 254
Pabounii umkn 254
Bpemsa HapactaHua 255
Bpemacnaga 255
3agepxka 255

®asa 257
XnpumuuY 258
XnpumakcY 258

CuyetHble usmepenuna 259
Cuetumk non. umnynbco 259
Cuyetuuk otp. umnynbcos 259
Cuetumk nepeanero poHta 260
Cuetuuk 3aaHero chpoHta 260

NamepeHusa cmewanHoro tuna 260
Mnowaab 260

Moporu nuamepenuin 261
OkHo namepeHnma u akpaH "Macwtab" 263

Cratuctuka no uamepeHuio 264

15 TectupoBanue no macke
CospnaHue macku "3onotoro” curHana (Astomacka) 267
Mapametpbl HacTpoiiku Tecta no macke 270
Cratuctuka no macke 273
N3ameHeHue haiina macku BpyuHylo 274

CospaHue dhaiina mackn 278
Kak npoBoautca tectupoBaHue no macke? 280
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16  UudpoBoit BonbTMETp

17 TeHepatop curHanos

Bbi6op TMNa reHepupyembIX CUTHaNoB U YCTaHOBKa
napametpoB 285

PeanaktupoBaHue nponsBonbHbIX curdanos 290
Co3saaHune HOBbIX NPOM3BONbHbIX cUrHanos 291

PenaktuposaHme cyLLecTBYHOLLIMX NPOM3BOMNbHbIX
curHanos 292

CoxpaHeHue apyrux curHanos B NPOU3BONbHbIA curHan 294
BbiBOA CMHXPOHU3UPYIOLIMX MMNYTIbCOB reHepaTopa 295
OnpeaneneHue pacyeTHOM Harpy3ku Ha Bbixogae 295

Vicnonb3oBaHue norMyecknx npeaycraHoBoOK rmyeckue
npeaycTaHoBKM reHepaTtopa curHanos 296

[Ho6aBneHue wyma B BbiBO/ reHepatopa curHana 297

[lob6aBneHne moaynauumn K BbIXOAHOMY CUrHany reHepatopa 297
Hacrtpoiika amnnutyaHoi moaynauum (AM) 298
Hactpoiika yactotHoit moaynauuu (FM) 300
Hactpoiika manunynauuu cagurom yactotel (FSK) 301

BoccraHoBneHue HacTpoek reHepaTopa CUrHanoB no
ymonuaHuio 302

18 CoxpaHeHue ¥ BbI30B (MapaMeTpPOB HACTPONKH, IKPAHHbIX U300pakeHum U
AaHHbIX)

CoxpaHeHue napameTpoB HaCTPOWKM, 3KPaHHbIX U306pa>keHU 1
naHHbix 304
CoxpaHenue cainos Hactpoiikn 306
CoxpaHeHue chaiinos usobpaxenuit B popmate BMP unu

PNG 306
CoxpaHeHue chaiinos aaHHbIx B hopmate CSV, ASCI XY unu
BIN 308
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CoxpaHeHue chaiinos aaHHbIx B (hopmate ALB 309

YnpaBneHue anuHoii gaHbix (Length) 311
CoxpaHeHue chaiinos aaHHbIX Lister 313

CoxpaHeHue ¢haiinoB onopHbIX CUTHANOB Ha
USB-Hakonuten, 313

CoxpaHeHue mackn 314

CoxpaHeHue npon3BonbHbIX curHanos 314
Hasurauma no mectam coxpaHenua 315
Beoa umenu cbaitna 316

Bbi3oB u3 namatn (haiinos napaMeTpoB HacTpoiKK, haiknos Macok

1 06pasuoBbix ocuunnorpamm 316
BoccraHoBnenue chaiinos HacTpoiikn 317
BoccraHoBneHue daiinos mackn, 318

BoccraHoBneHue thaiinos onopHbIX CUrHaNos ¢
USB-Hakonutena 318

BoccraHoBneHue npoussornbHbIX curHanos 319
BoccraHoBneHue HacTpoek no ymonyanuio 319

BbinonHenue 6e3onacHoi ouncikn 320

19 Meuartb (3kpaHoB)
lMeuyatb akpaHa ocuunnorpaca 321
Hactpoiika noakniodeHua ceteBoro npuHtepa 323
YctaHoBKa 3HayeHWUi napameTpoB neyatn 324

YctaHoBka 3HayeHuA napametpa "lanutpa" 325

20 Hacrtpoiiku yTunur
Hactpoiiku untepdeiica BBoga-Bbisoga 327

Hactpoiika noaknioyenua ocumnnorpada k cetu LAN
YctaHoBKa coeanHeHud ¢ cetbio LAN 329
AsToHOMHOe (npamoe) noaknioyenmne k MK 330
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Oucnetyep haiinos 331

Hactpoiika napametpos ocuunnorpaga 333
PaclumpeHue no LEHTPY UMK NO HUXHEMY ypoBHIO 334
OTknioyeHune/BKnoYeHNe Npo3payHbix poHoB 334
3arpyska 6ubnuotekn MeTok no ymonyaHuw 334
Hactpoiika akpaHHoii 3actaBku 335
YctaHoBKa napamMeTpoB HacTpoiiku aBTomaclutaba 336

Hactpoiika yacoB ocuunnorpacga 337

YcTaHOBKa UCTOYHMKa CUTHamna And BbiBoAa Ha coeauHutens TRIG
ouT 337

BbinonHeHnue obcnyxusanua 338
Monb3oBatenbckan kanubposka 339
BbinonHeHue camonpoBepku o6opyaoBaHua 341
BbinonHeHue camonpoBepku nuuesoi naHenu, 342
OtobpaxeHue ceeaeHmii 06 ocumnnorpace 342

Oto6pakeHne COCTOAHMA MONb30BATENbCKOWA
kanubposkn 342

Yxoa 3a ocuunnorpachom 343

MpoBepka rapaHTMIHOrO CTaTyca M cTaTyca NocrnerapaHTUHOIO
obcnyxusanma 343

KoHTtakTHble cBeaeHua Agilent 343
BoaBpart yctpoiictea 344

Hacrpoiika kHonku [Quick Action] (bbicTpoe aeiicteue) 344

[lo6asnenue noacHenna 345

Be6-unrepdeiic

Joctyn k Be6-uHTepdeiicy 350

Ynpasnenue ocuunnorpacpom ¢ nomouibio Web-6paysepa 351
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[vctaHuMoHHOE NporpaMMuUpoBaHmne yepes
Web-untepdeiic 355

Iul/ICTElHLI,I/IOHHoe nporpaMmmumpoBaHue C NpUMeHeHneMm naketa

Agilent IO Libraries 356

CoxpaHeHue/BoccTaHoBneHne 357
CoxpaHeHwue haiinoB ¢ nomMoliblo Be6-uHTepdeiica 357
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GetImage 359
OyHkunm naeHtmdmkaumm 360

Cpeacta namepenua 361

YcraHoBka napona 362

22 CnpaBouHble MaTepuanbli
TexHuyeckue xapaktepuctukn 365

Kateropua nsmepenua 366
Kateropua namepenua ocumnnorpaca 366
Onpeanenexua kateropum uamepenma 366
CroiikocTb K ckaukam HanpaxeHua 367

A

MpeaenbHoe BXoAHOE HaNpAXeHWe Ha aHanoroBom
Bxoge 367

A

MpeaenbHoe HanpaXxeHue Ha BXoAe LUchPOBOro kaHana
BHewHue ycnosua 367

Mpo6bHuku u npucnocobnexuns 368
MaccusHble npobHukn 369
OaHocTOpOHHME akTUBHble Npo6HUKKM 370
OudhchepeHumanbHblie npobHukn 371
Tokosble npobHuku 372
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3arpyska nuueHauii U moaepHusauma ocumnnorpacha 374
JInueHsnoHHble onuun 374
Opyrve onumn 376
MoaepHusauma ocuunnorpada ao yposHa MSO 376

06HoBnenuna ana M0 u mukponporpamm 377

(Oopmar ABOMYHbIX AaHHbIX (.bin) 377
[1sonyuble aaHHble B MATLAB 378
(Oopmar 3aronoska agouyHoro caiina 378
[Mpumep nporpaMmbl ANA YTEHUA ABOUYHbBIX AaHHbIX 381
Mpumepbl ABOMYHbIX thaiinos 381

Oaiinbl CSV n ASCII XY 384
Ctpyktypa caiinos CSV n ASCII XY 385

MunumanbHoe 1 MakcMmanbHoe 3HadYeHunA B hannax
CSV 385

OdmumanbHoe ysegomnenne 386

23  3anyck no CAN/LIN u nocnepoBartenbHoe AeKoaMpoBaHue
Hactpoiika ocumnnorpadba ana curHanos CAN 389
3anyck no CAN 391

MocnenosatenbHoe aekoauposaHue CAN 393
WNutepnpetauma aaHHbix aekoauposatua CAN 395
Cymmupytowee yctpoiicteo CAN - 396
Nutepnpetauma aanHbix CAN Lister 397
Mowuck aaHHbIXx CAN B Tabnuue Lister 398

Hacrtpoiika ocumnnorpadya ana curanos LIN -~ 399
3anyck no LIN 401

MocnenosatenbHoe aekoaupoBaHue LIN 403
WHtepnpetauna aaHHbix aekoauposaHua LIN - 405
Wutepnpetauma aanubix LIN Lister 406
Mouck aanHbix LIN B Tabnuue Lister 407
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24  3anyck no FlexRay u nocnegoBarenbHoe fekoaupoBaHue
Hactpoiika ocuunnorpadba ana curHanos FlexRay 409

3anyck no FlexRay 411
3anyck no naketam FlexRay 411
3anyck no owwnbkam FlexRay 412
3anyck no cobbituam FlexRay 413

FlexRay Serial Decode 414
Wutepnpetauua nekoamposanua FlexRay 415
Cymmarop FlexRay 416
Wutepnpetauua aaHHbix nuctepa FlexRay 417
Mouck aanHbix FlexRay B nuctepe 417

25 3anyck no 12C/SPI v nocnegoBarenbHoe gekogupoBaHue
Hacrtpoiika ana curnanos 12C 419

3anyck no 12C 420

MocnenosatenbHoe AekoauposaHue 12C 425
WHtepnpetauua aaHHbIX AekoauposaHua [2C 426
WNutepnpetauma aanHbix 12C Lister 427
Mowuck aaHHbIx 12C B Tabnuue Lister 428

Hactpoiika curbanos SPI - 429
3anyck no SPI 433

MocnenosatenbHoe aekoaupoBaHue SP1 436
Nutepnpetauma aaHHbix agekoauposanua SPI - 437
WHrtepnpetauua aanHbix SPI Lister 438
Mowuck paHHbIxX SPI B Tabnuue Lister 439
26 3anyck u pekogupoBaHMue nocrnefoBaTenbHbIX AaHHbIX 12S

Hactpoiika ocumnnorpadba ana curHanos 12S 441

3anyck no curHanam 12S 445
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[lekoampoBaHue nocneaoBaTtenbHbIX AaHHbIX 128 448
WNutepnpetauua AeKoAMpoBaHHbIX AaHHbIX [2S 449
WHTtepnpetauua aaHHbIX nuctepa 128 451
Mouck aaHHbIX 12S B nuctepe 451

27 3anyck u pekogupoBaHue nocnenoBartenbHbIX JaHHbIX
MIL-STD-1553/ARINC 429
Hacrpoiika ocumnnorpada ana curHanos MIL-STD-1553 453
3anyck no curianam MIL-STD-1553 455

[ekoampoBaHue nocneaoBatenbHbix AaHHbIX MIL-STD-1553 456
WHtepnpetauua aekoampoBaHHbix aaHHbIXx MIL-STD-1553 457
Nutepnpetauma aanHbix nuctepa MIL-STD-1553 459
Mouck aaHHbix MIL-STD-1553 B nuctepe 460

Hactpoiika curnanos ARINC 429 461
3anyck no curianam ARINC 429 463

[lekoanpoBaHue nocneaoBatenbHbix AaHHbIX ARINC 429 465
Nutepnpetauma aekoampoBaHHbix AaHHbIX ARINC 429 467
Cymmarop ARINC 429 468
Nutepnpetauma aanHbix nuctepa ARINC 429 469
Mouck aanHHbix ARINC 429 B nuctepe 470

28 3anyck no UART/RS232 u nocnepoBatenbHoe JeKoAUMpOBaHUe
Hactpoiika ocuunnorpada ana curdanos UART/RS232 471

3anyck UART/RS232 473

MocnenosatensHoe aekoaupoBanue UART/RS232 476
Nutepnpetauma aaHHbix agekoauposanma UART/RS232 478
Cymmupytowee yctpoiicteo UART/RS232 479
WNutepnpetauma aanHbix UART/RS232 B Lister 480
Mowuck paHHbix UART/RS232 B Tabnuue Lister 480

MpeameTtHbIN yKa3artenb
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Hauano pab6orbi

lMpoBepka coaep>kMmoro ynakosku 25

HaknoH ocuunnorpacha ana yao6Horo npocmotpa 28
BknioueHue ocuunnorpacpa 29

MoakntoueHue npobHukos Kk ocuunnorpacy 30

BxoaHoit curvan 31

BoccranoBneHue Hactpoek ocuunnorpaca no ymonyauumio 31
Mcnonb3oBaHue aBTomacwitabupoBaHua 32

KomneHcauua naccuBHbIx Npo6HuUKkoB 34

M3yyeHne HaxoAALLMXCA HA NULIEBO NaHenu cpeacTs ynpaBneHua u
pasbemoB 35

M3yyeHune pasbemoB 3aaHei naHenu 45
WayyeHue aucnnen ocumnnorpaca 47
[ocTyn Kk BCTpoeHHoi kpaTkoii cnpaske 49

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.

Ocrmutorpad InfiniiVision 3000 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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Hauano pa6otbi

@ @ ) = (] [
[ & et =

—

N2862B, N2863B,
or N2890A probes
(Qty 2 or 4)

Documentation CD

Digital Probe Kit*
(MSO models only)

Power cord
(Based on country
of origin)

*N6450-60001 Digital Probe Kit contains:
N6450-61601 16-channel cable (qyt 1)
01650-82103 2-inch probe ground leads (qyt 5)
5090-4832 Grabber (qyt 20)

Digital probe replacement parts are listed in the {({( Q &
"Digital Channels" chapter.

Cm.Takke ¢ “JlocTyIlHbIE IPHCIIOCOOJeHUS" HA cTpanuie 373

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBartens

21



1  Hauano pa6orbl

YcranoBka gononuurennHoro moayna LAN/VGA uwnu GPIB

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

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

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

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

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

@ R Module Slot
TN

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

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

Haknou ocumnnorpaca pna yno6Horo npocmotpa

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

Flip-Out Tabs

Bkniouenne ocunnnorpaca

Tpe6oBaHua kK
3aNeKTPONUTaHUI0

TpeboBaHua k
cucremam
BEHTUNIALMM

Bkniouenne
ocuunnorpatga

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

e 100 Bt - makc.

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

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

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

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

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.

Bcerpa ucnonb3yiite 3a3emneHnbiv kabenb nutanua. He cHumaiite 3a3emnenue ¢
kabena nuranua.

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

30

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

50 Om Ha Bxoge: b cpesHekBaapaTuyeckux B — ato 3awmra Ha Bxoae, yctaHOBNeHHasA
ana pexkuma 50 Om. IMpu o6Hapy>XeHUM HanpAXKeHuA, NpeBblllatoLero b
cpeaHekBaapaTuyeckux B kaHan ¢ Harpyskoii B 50 Om 6yaet pasopsaH. OaHako, B
3aBMCMMOCTM OT BPEMEHHOI KOHCTaHTbI CUTHamMa, BO3MOXHbI NMOBPEX/AEHUA Ha BXOAaX.
3awurta Ha Bxoae ana pexuma 50 Om pabotaeT, TonbKo KorAa Ha ocuunnorpad
nojaeTca nuTaHue.

C npo6uukom 10073C 10:1 — CAT I: 500 Vpk, CAT I11: 400 Vpk
C npo6Hukom N2862A unu N2863A 10:1 — 300 cpeaHekBaapatuyeckux B
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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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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 nonoxexne 0 B, umneaanc 1 MQ.

curHan)

NcTouHuk 3anyck no nepenajy, aBToMaTU4eckuii pexxum, yposeHb 0 V, UCTOYHMK —

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

Oucnneii nocrnecBeyvyeHue BbIKMOYEHO, APKOCTb ceTku 20%.

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

Metku BCE NOMb30BaTeNbCkue 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 110 yMOJIYaHu0" Ha cTpaHuile 319) mau BBIIOJHEHUA 0e30IacHOI
ouncTEN (cM. pasmges “BolimosiHeHne 0e30MacHOM OYHMCTKA" Ha

crpanuiie 320).

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 336.

Eciim curaaji oro6paxkaeTcs, HO 3TO He TOT IPAMOYTOJbHBIN CUTHAJI,
KOTOPBIN MOKa3aH BBIIIE, TO HMPOBEIUTE IIPOLEAYPY, Ha3bIBAEMYIO
“KoMmeHcarus ITaCCUBHBIX MPOOHUKOB" Ha cTpaHUlle 34.

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

34

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

1 BBoj curHajia KoMIIeHcalliu NMpoOHHKA (cM. “BxomgHoil curHasa" Ha
cTtpaHulie 31).

2 Hasxxmure xuonky [Default Setup] (Hactpoiika no ymonuanui) miis
BOCCTAHOBJIEHUS HACTPOEK ocliujyiorpada 1mo ymoJa4aHuio (cM.
“BoccraHoB/IeHHe HACTPOEK ocHusiiorpada Mmo yMo/J49aHuio" Ha
cTtpaHulie 31).

3 Hasxmure kHomnky [Auto Scale] (ABromacwra6), 4T0OBI aBTOMATUYECKH
HACTPOUTDH OCHUJIJIOrpacd /i CUrHasda KOMIIEHCAIUH MMPOOHHKA (CM.
“Hcrop30BaHe aBTOMACIITA0OMPOBAHUA" Ha cTpaHuie 32).

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

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

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

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

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

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

8 IloBTOpuTe mpoLEAYPY O/ KakKOOr0 KaHaJA.

N3yyenne HaxoaAawwmMxca Ha NULLEBON NaHenu CPeAcTB ynpasneHus u
pa3bemMoB

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

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

Onncanne 0003HAYEHHBIX HA JAHHOM PHCYHKE IIPOHYMEPOBAaHHBIX CPEICTB
yIIpaBJ/IeHUsS CM. B IPHUBENEHHOH AaJjiee TalOJIHIle.
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5. KHorkn 6. CpenctBa 7. CpenctBa 8. KHorku 9. KHonka [Default Setup]
WNHCTPYMEHTOB ynpasneHusi ynpasneHusi ynpasneHusi (HacTpolikv no ymon4yaHuio)

3anyckom pasBepTKon paboTon 10. Kronka [Auto Scale]

(ABTOMacLuTab)

4. Py4yka BBOOa
11. JononHUTenbHbIE

3. KHonka cpeacTBa ynpasneHus
[Intensity] = curHanom
(Fipkocte) 12. CpepctBa

ynpasneHus
2. [porpammHble n3mepeHuem

KHOMKKN

13. KHonku curHanos

5 = )
1. Bblkmiouatens ——— | @) ——, éﬁ

14. KHonku dpaninos

15. KHonika [Help]
(Cnpagka)

21. Bbixopa 20. Bxogapl 19. OcHoBHOWM 18. KoHTakTel  17. Bxogbl 16. C
reHepatopa aHaroroBblX MOpT «Jemo 2», aHanoroBbIX - ©PEACTBA PETyNMpOBKNA
curHanoB KaHanos USB «3asemrneHne» KaHanoB KO3PULIMEHTE OTKNOHEHNS
n «demo 1»
1. Bbiknioyvatenb Y1o6b1 BKMIOYUTL NUTAHUE, HAXKMUTE OAMH pa3; HaXKMUTE eLue pas, 4tobbl
nuTaHua OTKNoYnTL NUTaHue. Cm. “Bknioyenue ocumnnorpada” Ha cTpaHuue 29.
2. MporpammHble | DYHKLMK 3TUX KHOMOK 3aBUCAT OT MEHI0, 0To6pakaeMbixX cpa3y HaZ HUMK

KHOMKWN Ha aucnnee.

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

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

ocuunnorpade.
3. Knonka[Intensi | Haxmurte 3ty kHonky, 4t06bl €e noaceetuThb. [loAcBeTUB €€, NOBEpHUTE
ty] (ApkocTs) pyyKy BBOAA, 4T06bI OTPErYNMpPOBaTh APKOCTL 0TOBpPaXKaeMoro cUrHana.

CoBcem Kak npwu paboTe ¢ aHanorosbiM ocumnnorpacdom, ynpasnas
APKOCTbIO CUTHANa MOXHO BbIAENATb OTAENbHbIE €0 AeTanu.
PerynupoBka ApkocTv LMPOBOrO CMrHaNa HEBO3MOXKHa.
Moapo6HocTM 06 MCNONb30BaHUM perynAatTopa APKOCTM AnA NpocMoTpa
Jetaneii curHana cm. B pasgene “Perynuposka apkoctn" Ha

cTpaHuue 145.
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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

Ctoza oTHOCATCA CrieaytoLme KnaBuLLm:

» Knasuwa[Utility] — a1y knaBuwy Haxxumaltot, 4to6bl 06paTUTLCA K
meHto Utility, koTopoe no3sonaer Bam KoHUrypupoBatb yCTaHOBKU
napaMeTpoB BBO/a-BblBOAa, NONb30BaTbCA (haiinoBbIM
o6o3peBatenem, 3aAaBaTb NPeANoYTUTENbHbIE YCTaHOBKU
napameTpos, o6pallatbcA K MeHio Service U BbI6upatb apyrue
BoamoxkHocTi. Cm. masa 20, “Hactpoiiku ytunut,” Ha ctp. 327.

* Knasuwa [Quick Action] — 3ty knaBuLy HaxxumaltoT, 4To6bl BbiGpaTh
6bICTpOE AeiCTBUE: U3MEpeHMe BCEro CHUMKA 3KpaHa, neyartb,
coxpaHeHWe N BbI30B AaHHbIX, (oMKcauma oTobpaxeHua u 1.4. Cm.
“Hactpoiika kHonku [Quick Action] (BbicTpoe aelicTue)" Ha
cTpaHuue 344,

» Knasuwa [Analyze] — 3ty knaBuLly HaXumatot, 4to6bl 06paTUTLCA K
thyHKUMAM aHanu3a, Hanpumep, K yCTaHOBKe YPOBHA 3anycka, K
YCTaHOBKE U3MepUTeNbHbIX MOPOroB, K aBTOMaTU4Yeckoi HacTpoiike
3anycka no BUAeoCUrHanam, K TeCTUPOBaHMIO Ha COOTBETCTBUE Macke
(cm. Mmaea 15, “TecTpoBaHue no mMacke,” Ha cTp. 267) unu k
NPUNoXeHuto AnA usmepeHmna moluHoctu u aHanuaa DSOX3PWR.

» Knasuwa [Wave Gen] — a1y knaBuLly HaxkumatoTt, 4to6bl 06paTuTbCA K
thyHkuMAM reHepatopa curHanos. Cm. pasaen masa 17, “I'eHepatop
curHanos,” Ha crp. 285.

6. Cpeactea
ynpaBneHus
3anyckom

C nomoLLbo 3TUX 37IEMEHTOB YNpaBIieHWA 3aaloTcA napameTpbl 3anycka
ocuunnorpada ana c6opa aaHHbIx. CM. Mnasa 10, “Tunbl 3anycka,” Ha
ctp. 157 u 'nasa 11, “Pexum 3anycka/cBasb,” Ha cTp. 197.
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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 65.

Moapo6Hee cm. maBa 2, “CpeactBa ynpaBneHusa passeptkoid,” Ha cTp. b1,
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Hauano pa6otbi

1

KHonku
ynpasneHua
pabortoii

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

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

[na oaHokpaTHOro 3anycka u 0To6paxeHnA AaHHbIX (BHEe 3aBUCUMOCTH,
paboTaet ocumnnorpad UNM 0CTaHOBNEH) HaxkMuTe KHomKy [Single]
(OanokpartHbiii 3anyck). [Moka uaet 3anyck ocuunnorpada, KHonka
[Single] (OaHoKpaTHbIif 3anycK) cBETUTCA XKENTbIM CBETOM.
[HononuutenbHble cBeAeHUA cM. B pa3aene “Pabota, octaHoBKa U
BbIMOMHEHKUE 0AMHOYHOTO LiMKNa cbopa AaHHbIX (ynpaBneHue
pa6otoii)" Ha cTpaHuue 207.

KHonka
[Default Setup]
(Hactp.no
YMoOn4aHuio)

Haxxmute 3ty KHOMKy, 4T06bl BOCCTAaHOBUTL HACTPOMKK ocuunnorpaga no
ymonuanuio (noapo6Hee cm. B pasaene “BoccraHoBneHue HacTpoek
ocuunnorpada no ymonyanuo" Ha ctpanuue 31).

KHonka [Auto
Scale]
(ABTomacwra6

)

Mpu HaxaTtun kHonku [AutoScale] (ABTomacwrta6) ocumnnorpad
6bICTPO ONpeAenAeT akTMBHbIE KaHarbl, BKIMOYaeT X U MacLuTabupyer
AnAa oto6paXkeHnA BXOAHbIX CUrHanoB Ha akpaHe. Cm. “Vcnonb3oBaHue
aBToMacluTabupoBaHua" Ha cTpaHuue 32.
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11. ﬂOI’IOl’IHMTel’IbH K AONONHUTENbHbIM CpeaCTBaM yrpaBneHnA CUrHarnom OTHOCATCA

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

[nasa 4, “Matematnyeckas o6pabotka ocumnnorpamm,” Ha ctp. 81.

» Knonka [Ref] (OnopH.) — agoctyn k dhyHKUMAM OMOPHOTO CUrHana.
OnopHbI curHam — 310 COXpaHeHHbI CUTHar, KOTopblii MOXHO
0T06Pa3nTb M CPaBHUTL C CUTHANOM JPYroro aHanoroBoro kaHana unu
maTemaTuyeckoii oyHkumumn. Cm. Mnasa 5, “OnopHblie curHansl,” Ha
ctp. 113.

» 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 nometlaeTca noBepx yxxe CyLUECTBYHOLLEN, TO
3HayeHue MHAMKaTopa c ee neBoro kpasa uamenaerca ¢ Dnn (rae nn—
310 ABOMHOI Homep kaHana ot 0 go 15) Ha D*. 3Hak "*" o3Hauaer
B3aWMHOE HaroXeHue ABYX KaHamnos.

Y106b! BbIGPATL OAUH U3 HANOXXEHHbIX KaHaroB, MOXHO NOBEPHYTb
BEPXHIOKO PYuKy. 3aTeM MOXHO NOBEPHYTb HUXHIOK PYUKY, UTO6bI
pacnonoxuTb ero, Kak v n6oii Apyroi kaHarn.

[ononHutenbHble cBegeHUA 0 LMPOBLIX KaHanax cMm. [nasa 6,
“Uudbposbie kaHanbl,” Ha cTp. 119.

» KHonka [Serial] (lMocnepoBatenbH.) — ata KHOMKa Ucnonb3yetcA
AnA 3anycka nocreAoBaTenbHOro AeKoAUpOBaHUA.
MynbTnnekcupoBaHHble pyuku Maclutaba 1 NONoXXeHUa nNpu
nocnesoBaTeflbHOM AEKOAUPOBAHUN He UCTIOMNb3YIOTCA.
[HononHutenbHble CBEAEHWA 0 NOCNEA0BATENIbHOM AEKOAMPOBAHUM
cm. B [nasa 7, “[lekoanpoBaHue nocnesoBaTenbHbIX JaHHbIX,” Ha CTp.
139.

» MynbTunnekcuMpoBaHHasA pyyka Maclutaba — ata pyyka maclitaba
“cnonb3yetca AnA MaTeMaTUyeckux, ONOPHbIX UMK LMPOBbIX
CWUTHAsIOB C NOACBEYEHHOI CTpenKon cnesa. [na curHanos
mMaTemaTu4yeckux (yHKLMIA U OMOPHbIX CUTHANOB 3Ta pyyka paboTaer
KaK pyyka maclutaba koadhmumeHTa 0TKIIOHEHWA aHaNoroBoro
kaHana.

*  MynbTunnekcupoBaHHas pyyka nofioXXeHUas — 3Ta pyyka NonoXxeHus
“cnonbayetca AnA MaTeMaTUyeckux, ONOPHbIX UMK LMPOBbIX
CWUTHasOB C NOACBEYEHHOI CTpenkoi cnesa. [na curHanos
mMaTemaTu4yeckux (yHKLMIA U OMOPHbIX CUTHANOB 3Ta pyyka paboTaer
KaK pyuyka nepemeLLeH1A aHaroroBoro KaHasa no BepTukany.
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12. | Cpeacta
ynpasrneHua
u3MepeHuem

K cpeactBam ynpaBneHua n3MepeHneM OTHOCATCA CrieayloLme:

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

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

* KHonka [Meas] (\amepenuna) — Haxxmute 3Ty KHONKY ANA AocTyna K
npezBapuTenbHO 3aaaHHbIM n3amepeHuam. Cm. Maga 14,
“Aamepenua,” Ha cTp. 237.

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 214), a Takxxe UCMONb30BaTh CEIMEHTUPOBAHHYIO NaMATb (CM.
pasaen “C6op AaHHbIX B CETMEHTUPOBaHHYI NaMATh" Ha cTpaHuue 222).
Knonka [Display] (Oto6paxxenue) o6ecrneyuBaet A0CTyN K MEHIO, B
KOTOpPOM MO>XKHO BKITHOUMTb MOCNiecBeyeHue (cM. pasaen “YcraHoBka U
oTMeHa nocrnecseyenna” Ha ctpaHuue 147), c6pocutb n3obpaxeHue u
oTperynupoBatb ApKOCTb (KOOPAMHATHOW) CETKM (CM. pasaen
“Perynuposka Apkoctu maclutabHol cetku" Ha cTpanuue 149).

14. | KHonku
thaiinos

Haxwmute kHonky [Save/Recall] (Coxpanexue/Bbi3oB), uto6bi
COXPaHWUTb MNU BbIBECTW Ha 3KpaH curHan unu Hactpoviku. Cm. Masa 18,
“CoxpaHeHue ¥ BbI30B (MapaMeTpoB HAaCTPOIiKU, 3KPaHHbIX U306pakeHwid
¥ AaHHbIx),” Ha cTp. 303.

Haxatnem kHonku [Print] (Meuatb) oTkpbiBaetca meHto "Hactpoiika
neyatn", c NOMOLLIbIO KOTOPOro oTo6paXkaemble CUrHanbl MOXHO
pacneyaratb. Cm. [nasa 19, “lMevartb (akpaHoB),” Ha cTp. 321.

15. | Knonka [Help]
(Cnpaska)

OtkpbiBaeT meHto "CnpaBka", B KOTOPOM MOXHO NMPOCMaTPUBaTh TEMbI
cnpaBku 1 Bbi6paTh A3bIK 0To6paxkeHua. Cm. Takxe “[loctyn K
BCTPOEHHOI KpaTKoii cnpaske" Ha cTpaHuLe 49.
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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, “Metkn,” Ha cTp. 151.

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

perynupoBku no septukanu,” Ha ctp. 69.

Bxoabi
aHanoroBsbIx
KaHanos

Moakniouute k aTM pasbemam BNC npobHuku ocumnnorpacha unu
kabenn BNC.

B ocuunnorpade InfiniiVision 3000 cepuun X ana umneaaHca Ha Bxoae
aHanoroBoro KaHana MoXHo 3ajaTh 3HaueHue, pasHoe 50 Q unu 1 ML
Cm. “YkasaHue umneaaHca Ha Bxo/e kaHana" Ha ctpaHuue 73.

Kpowme 1oro, B ocuunnorpadax InfiniiVision 3000 cepumn X umeetca
uHTepdeiic aBToonpeaeneHna npobHuka. [ina nepesayn AaHHbIX Mexay
ocuunnorpacgom 1 npo6HUKOM UHTepdhelic aBToonpeaeneHus npobHuka
MCMOMNb3yeT FPynMy KOHTAKTOB, PacnonoXeHHbIX Cpasy Noj pa3beMom
BNC kaHana. Mpu noaknioyeHum k ocuunnorpacy cOBMeCTUMOro
npo6HUKa MHTepdheiic aBToONpPeAeneHna pacnoaHaer TN NpobHKUKa 1
COOTBETCTBEHHO HacTpauBaeT NnapameTpbl Npubopa (e AMHULbI
U3MepeHud, CMelLLieHue, 3aTyxaHue, CBA3b U UMMNeaHc).
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KoHTakTbi
"Nemo 2",
"3asemnexune"
u"lemo 1"

+ KonrakT "[lemo 2" — Ha 3TOT KOHTaKT BbIBOAUTCA CUTHAS
KomneHcauuu npobHuKa, ¢ NOMOLLIbI0 KOTOPOr0 MOXHO COMOCTaBUTb
BXO/JIHOE eMKOCTHOE COMpOTUBNEHNe NPo6HMKA C KaHanom, K
KoTopomy ToT noakntoyeH. Cm. “KomneHcauma naccuBHbIx
npo6HuKoB" Ha cTpaHuue 34. [pu HanuumK onpeaeneHHbIX
NULLEH3MPOBAHHbIX (DYHKLWIA Ha 3TOT KOHTAKT ocuunnorpaca moryt
Tak>Xe BbIBOAUTLCA IEMOHCTPALMOHHbIE U y4ebHble CUrHarbl.

+ KoHTaKT 3a3eMneHnA — 3T0T KOHTAKT UCMOMNb3yeTcA ANA 3a3eMneHuna
NPo6HUKOB, NOAKNIOYEHHbIX K KOoHTakTam "[emo 1" u "[lemo 2".

»  Konrakt "[lemo 1" — npu Hanuuuu onpeaeneHHbIx
NULLEH3MPOBAHHbIX (DYHKLWIA Ha 3TOT KOHTAKT ocuunnorpacda moryt
BbIBOAWTLCA IEMOHCTPALIMOHHBIE U YYebHble CUTHAMbI.

OcHosHoii nopt
USB

JT0T NOpPT NpeAHa3HayeH AnA NOAKMOYeHUA K ocuunmorpady
USB-Hakonuteneit unu npuHTepos.

Moakniounte coBmectumblii USB-Hakonutens (hnaw-namarb, AMCKOBOA
W T.A.) ANA COXpPaHEHMA UMK BOCCTaHOBMEHUA (halinoB HacTpoek
ocuunnorpada 1 0MopHbIX CUTHANOB UMW AaHHbIX U M306paxkeHui
akpaHa. Cm. ['masa 18, “CoxpaHeHue 1 BbI30B (MapamMeTpoB HaCTPOIAKH,
3KpaHHbIX M306paxkeHnii n gaHHbIx),” Ha cTp. 303.

[na BbinonHeHMa neyatu noaxnounte copmectumblii USB-npuntep.
[ononHutenbHble cBeAeHUA O BbINONHEHWUN NevaTu cm. B [nasa 19,
“Meyatb (3kpaHoB),” Ha cTp. 321.

Mpu Hannumm aoctynHbix 06HoBNEeHM nopt USB moxHo ncnonb3osath 1
Ana o6HoBneHua cuctemHoro M0 ocuunnorpada.

Mpu otkniovenun USB-Hakonutena ot ocuunnorpada cobnoaeHuna
0co6bIx Mep NpesoCcTOPOXKHOCTM He TpeByeTca (ero He HY>HO
"nasnekatb"). Mo ocywiecTBneHum onepauuit ¢ haknamm
USB-HakonuTtenb MOXHO NMPOCTO OTCOEAUHUTD.

BHVIMAHVIE:AHe cneayert NOAKNKOYaTh 0CHOBHOW KOMNbHOTEP K
ocHoBHoMy nopry USB ocuunnorpadpa. Bocnonb3ayiitech noptom ana
yctpoiicte. OCHOBHOW KOMMblOTEP pacno3HaeT ocuunnorpac Kak
YCTpPOWCTBO, MO3TOMY ero creAyeT NOAKNOYaTh K NOpTy ocuunnorpada
ANA ycTpOMCTB (pacnonoxeHo Ha 3aaHeii naHenu). Cm. “Hactpoiiku
uHTepdeiica BBoAa-BbIBOAA" Ha cTpaHuue 327.

Ha 3agHeii naHenu npubopa ectb ewle oaAuH ocHoBHoi nopt USB.

20.

Bxoap!

uUMpoBbIX
KaHanos

Moakntouute kabenb UMpoBoro NpobHMKa kK ITOMY pasbemy (TONbKO AnA
mogeneit MSQ). Cm. [naga 6, “LiucdpoBbie kaHanbl,” Ha cTp. 119.
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21. | Bbixoa Ha pasbem Gen Out BNC BbiBOAATCA CUHYCOMAANbHbIE, MPAMOYTOfIbHbIE,
reHepatopa nunoo6pasHble, ONOPHbIE, UMMYNbCHbIE CUTHATbI, @ TAKXE CUTHaMbI
CUTrHanoB NocToAHHOrO Toka unu wyma. Haxmute kHonky [Wave Gen]

(Fenep.curuanoB), 4to6bl HacTpoUTbL reHepatop curHanos. Cm. masa 17,
“l'eHepatop curHanos,” Ha cTp. 285.

Haknapku pna nuueBoi naHenu Ha pa3HbiX A3blKax

Haknagku Ha JIMIEBYIO MaHeJb C IepPeBOJOM AHIVIMHMCKUX Ha3BaHUH
KHOIIOK U MeTOK AocTymHbl Ha 10 As3bikax. CoOTBETCTBYMIOIAA HaKJIAIKa
BKJIIOYAETCSI B KOMIUIEKT, KOIIa IIPH IOKYIKe MpHOOpa YKa3bIBAETCH
BapHaHT JIOKAJIH3AI[HH.

BaerHJIeHI/Ie HaKJIaOKHN Ha JIHHeBOﬁ IIaHeJIn

1 AKKypaTHO IOTSHHUTE W CHUMHUTE PYYKH JIUIEBOU MHaHEJIH.

2 BcraBbTe GOKOBBIE YIIKH HAKJIAJIKHU B IleJIeBble OTBEPCTUS JIHUIEBOM
HaHeJ .

3 BepHuTe PYyYKH JUIEBOH ITaHEJH Ha MECTO.

Hagksagky Oy JIMIeBOM IIaHe/J M MOKHO 3aKasaTh Ha Beb-caire
"www.parts.agilent.com" mo cjeaymImpuM HoOMepaM JeTaJieH:
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1

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

N3yyenne pasbemMoB 3agHei nanenu

Onucanne 0003HAYEHHBIX HA JAHHOM PHCYHKE IPOHYMEPOBAaHHBIX CPEICTB

yIIpaB/eHHUsA CM. B IPHUBENEHHOH AaJjiee TalOJIHIle.
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8. MopT ycTtporictea USB

ﬂ 3. Jon. moaynb
QF uss 7. OcHosHol nopT USB LAN/VGA
TRIG_OUT IEZXT TRIG IN| 6- Pa 31:eM
A EXT TRIG IN
—— —=)|~ 5. KHonka
3aLmnThl
U KanmbpoBku
! — GPIB
c —y 4. Pasbem
Pyt 2 = TRIG OUT
A [ i
L A ¢ : 3. OTcek anga mogyns
T s 2. MHe3no ans 3amka Kensington

[~
]
@ 1. Pasbem Ans kabens nutaHns

1. Pasbemkabens | [logkntounte kabenb NUTaHMA K 3TOMY pasbemy.
nuTaHuA
2. lHe3no anAa K atomy rHesay nozknioyaerca 3amok Kensington, npesHa3HaueHHbIN
3aMka ANA 3alLKTbl YCTPOIACTBA.
Kensington
3. Otcek ana Moaynb DSOXLAN LAN/VGA moxHo 3aka3aTb U YCTaHOBUTb
moayns [OMONHUTENbHO.

* [opt LAN — ob6ecneuyunBaet cBA3b ¢ ocuunnorpacom u
ucrnonb3oBaHue iyHKLMM YAaNeHHOM NMLLEBOI NaHenu nocpeacTeoM
nopta LAN. Cm. 'masa 21, “Be6-untepdpeiic,” Ha ctp. 349 n “[loctyn k
Be6-uHTepgeicy" Ha cTpaHuue 350.

* Buaeosbixoa VGA — ob6ecneynBaeT BO3MOXHOCTb MOAKMIOYEHHUA
BHELUHEro MOHWUTOPa MNK NPOEKTOPA C LieNbto NonyyeHus 6onee
KpYMHoro u3obpaxkeHua unu n3obpa>keHua Ha yaaneHHOM OT
ocuunnorpada cpeAcTBe NpocMoTpa.

[axe npy NoAKNOYEHHOM BHELLIHEM AMUCITIEe BCTPOEHHbIW AUcnnen
ocuunnorpaca octaerca BKnoYeHHbIM. Pasbem BUAEOBbIX0AA
aKTMBEH NOCTOAHHO.

[na nonyyeHua yctolunBOro BUAEOCUrHana ontTMMarbHoro kayecTsa
peKomeH/yeTcA UCMOoNb30BaTh IKPaHUPOBaHHbIW BUAeoKabenb ¢
theppuUTOBLIMM CEPAEYHUKAMM.

Moaynb DSOXGPIB GPIB moxHo 3aka3aTb U ycTaHOBUTb

JIOMONHMUTENBHO.
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Hauano pa6otbi

4, Paswem TRIG
ouT

Pasbem BbixogHoro curHana sanycka BNC. Cm. “YcraHoBka ucTouHMKa
curHana ana Bbisoaa Ha coeaunutens TRIG OUT" Ha ctpanuue 337.

5. KHonka
3aLUMTDI
KanubpoBKy

Cm. “lMonb3oBatenbckan kanubposka™ Ha cTpaHuue 339.

6. Pasbem EXT

BHelwuHuit pasbem BxoaHoro curHana 3anycka BNC. MoacHeHuaA cm. B
pasaene “Bxoj BHelLHero UcTo4HuKa 3anycka" Ha ctpaHuue 203.

J710T nopt pabotaert Tak e, kak nopt USB Ha nuueBoi naHenu
yctpoiictsa. Mopt USB ncnonbayetca ana coxpaHeHMA AaHHbIX
ocuunnorpada u 3arpy3ku 06HOBMEHWI NporpaMmmHoro obecneyeHus.
Cwm. Takxe pasaen Mopt USB (see cTtpanuua 43).

TRIG IN
7. Mopt USB
8. Mopr
ycTpoiicTBa
USB

J70T NopT NpeAHa3HaYeH AnA NoAKNoYeHna ocuunnorpada K
XocT-komnbioTepy. Yepes nopt yctpoiictea USB moxxHo 3anyckatb
yZAaneHHble KOMaH/pl ANA yNpaBneHua ocuunorpadgom c
xocT-komnbtotepa. Cm. “[luctaHuMoHHOE NporpaMmmupoBaHme ¢
npumeHeHnem naketa Agilent |0 Libraries" Ha cTpaHuue 356.

N3yuenue gucnnesa ocuunnorpada

Ha skpane ocumiorpada oToOpamarTcs IIOJydeHHbIe CHTHAJIBI,

HACTPOUKH, Pe3yIbTaThbl U3MEPEHUH W HA3BAHUSI IMPOTPAMMHBIX KHOIIOK.
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YyBcTBUTENBHOCTL  ToO4ka 3anycka, Bpems Bpems/  CocrtosHue Tun NcTouHmK
aHanoroBOro KaHana To4Ka oTcYeTa 3afepXkku pgeneHne paboTa/ocTaHOB 3anycka 3anycka
Crtpoka BpPEMEHN N N\
- ~ ~ \ —
COCTOSIHUST - YpoBeHb 3anycka
YpoBeHb “nu undposoi
sanycka nopor
AHanorosbl
anoro \e Ob6nactb
KaHanbl WHEOPMALIN
W HWXHME
YPOBHM \
Lincposble Kypcopel,
KaHarnbl ~_ onpeaenawoiine
n3mepeHune
Cratuctuka —
n3MepeHun
' NamepeHus
CTpoka MeHo
MporpamMmHble
KHOMKM
Pue. 1 VinTepnpetauua nokasaHuii Ha aucnnee ocuunnorpada
CTpOKa BerHﬂﬂ CTpOKa gucnrnea coaep>XXuUT ceeeHun o HaCTpOVIKaX no BepTuKanu,
COCTOflHKA TOPU3OHTANn n HaCTpOVIKaX 3anycka.
O6nactb 06nactb oTo6pa>keHUA COAEPXKUT MOJTyYEHHbIE CUTHASbI, UAEHTU(UKATOPDI
oTo6paxkeHua KaHaroB, a Tak>Xe UHAMKATOPbl aHaNoroBoro 3anycka u ypoBHA 3a3eMIeHuA.

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
“Perynuposka apkoctn" Ha ctpaHuue 145.

[ononHuTenbHbie CBEAEHNUA 0 pexxumax oTobpaxkeHua cM. B [maga 8,
“Hacrtpoiika akpaHa,” Ha cTp. 145.

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

BblﬁpaHHOM MEHIO.
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Havano pa6orer 1

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

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

LlocTyn K BCTPOEHHOM KpaTKOW cnpaBKe

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

Agilent

Kpatkoe
crpaBo4yHoe
coobLleHue

BrloTpa ot ]

Hopman bHbl A

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

KpaTkasa cupaBka GygeT oTOOpaskaThbCA Ha 3KpaHe O HAKATUA JTPYTroH
KHOIIKM WJIM IOBOPOTA PYYKH.
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1  Hauano pa6otbi

Bbi6op a3bika
untepdeiica
nonb3oBarensa u
KpaTtKoW cnpaBKu

50

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

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

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

JloCTYIIHBI CJ/IeayIolie A3bIKW: aHIVIMUCKHUN, (PPaHIy3CKHHA, HeMEeITKUH,
UTAJILIHCKUH, ATIOHCKUH, KOPEUCKUH, IOPTYTaJbCKUH, PYCCKUH, KUTANCKUN
(VIIpOIIEeHHBIH ), UCIIAHCKUHN KUTAHCKUHA (TPaauIlIOHHBIN).
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepumn X
PykoBopcTBo nonb3oBarens

2
CpenctBa ynpaBneHua pa3Beprkoi

Perynupoeka maclutaba pa3sepTku (Bpema/aeneHue) 53
PerynupoBka 3aaep>ku no ropusoHtanu (nonoxexmua) 53

MpokpyTka n macLuTabupoBaHme 0TAeNbHbIX UMM 0CTaHOBIEHHbIX
JaHHbIX 54

MameHeHne BpemeHHoro pexuma passeptku ("HopmanbHbiid", "XY" unu
"Kauyenue") 55

OtobpaxkeHne BpeMeHHOM pa3BepTku ¢ U3MeHEeHHbIM Maclitabom 60

lMepekntoyeHne pexxuMoB rpy60oii/TO4HON HAaCTPOMKM KHOMKM MacluTaba
passepTkn 62

PasmeLlieHne Touku oTcuyeTa BpeMeHu (cneea, no LEeHTpy, cnpaBa) 63
Mouck cobbitnin 63
Hasurauma no BpemeHHo# passeptke 65

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 Bpems/ McTouHuK  YpoBeHb 3anycka
3anycka oOTcuyeTa BpEMEHW 3aJepxKu [efneHne  3anycka nnm nopor

YacToTa
auckpeTmnsaumm

Pexxum XY vnu
«KaueHune» N

MacwwTas TaHHbIRA Ha. aTeqeTa
HapmenbHe i1
/ /// /
— /// e V4
HopmanbHoe M3meHeHne maclutaba TouHas Touka
pexXum BpeMEHN  BpeMEeHHOW pasBepTKu HacTpoka oTcyeTa BpeMeHn
Puc. 2 Mento "Passeptka”

Menm "PasBepTka" mo3BoJIsieT BbIOpaTh BpeMeHHOU pexum ("HopmasibHbIH",
"XY" nwiu "Kadenme"), 3sageiicTBoBaTh MaciuTa®, HACTPOUTH KOHTPOJLIED
TOYHON HACTPOUKHU II0 BpeMeHU (BEpHBEP), a TaKikKe 3a7JaThb TOUYKY OTCUETA.

B mpaBoit nHPOPMAIMOHHONH 00/aCTH 3KpaHa O0TOOPaKaeTCs TeKyIas
4acToTa JUCKPETH3AIHH.
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CpeacTtsa ynpaBnenua passeprkon 2

PerynupoBska macwra6a pa3seprku (Bpema/penexue)

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

0603HaquHy10 KaK ,b /\/

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

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

B HOpMaJIbLHOM BpPEeMEHHOM PeKHMe PyYKa Macirraba pasBepTKH padoTaer
¥ II0KA BBIMOJIHAETCS cOOP MAaHHBIX, © KOIJa OH OCTAaHOBJIEeH. Bo Bpems
c60pa JaHHBIX C HOMOINBI0 PYYKH MacuITaba Kos@UIMEeHTa PasBEePTKH
peryaupyercs 4acToTa GucKperusanuu. Korga c600p JaHHBIX OCTAHOBJIEH, C
MOMOIIBI0 PYYKH MaclITaba KoddumuenTa pasBepTEN MOMKHO YBEJIUYUTH
MaciuTad II0JIydeHHBIX HaHHbIX. CM. "[IpokpyTEa m MacirTadupoBaHHE
OTeJbHBIX HJIN OCTAHOBJIEHHBIX NAHHBIX' HA cTpaHuie 54.

O6paruTe BHMMaHHEe Ha TO, YTO /I 9KpaHa "Macmrad" HasHAUYeHHEe PYYKH
MaciuTaba paspepTkn — uHoe. CMm. "OToOpakeHue BPEeMEHHOH PasBEPTKU C
M3MeHEeHHBIM MacirradoM" Ha cTpaHuiie 60.

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
NaHHBIX" Ha cTpaHue 54.

O6paTuTe BHIMaHHE Ha TO, UYTO [OJId 9KpaHa "Macirrad" HasHadeHHe PYUYKU
HOJIOKEeHUS Koa(puiimenTa pasBepTkr — uHoe. CM. "OToOpaxkeHune
BPEMEHHOHN pasBePTKU C M3MEHEeHHBIM MacirrTabom" Ha ctpaHuie 60.

MpokpyTka u MmacwtabupoBanue oTAENbHbIX UM OCTAHOBNEHHbIX

AaHHbIX

54

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 cTpaHuie 57.

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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Cpencrtea ynpaBneHus pa3seprkon

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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CpencTBa ynpaBneHua pa3seprkoii 2

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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Cpencrtea ynpaBneHus pa3seprkon

Oro6pa>keHne BpeMeHHOI pa3BepTKu ¢ U3MEHEHHbIM MacLuTabom

60

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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CpeacTtsa ynpaBnenua passeprkon 2

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

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

HopmanbHoe - Agilent

OKHO

ABHHBIX
Haopman Hbl f

1

KaHans
NckaxeHne oC l :: :: }
curHana, — i
yBeSIM4yeHHoe

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

jll |‘JI ] 'I|‘\|||w i

Wi
Ui

I

J

MacwTas TaHHbI

M

OkHO
mMacLuTaba

HopmanbHn it

Bbibop
mMacLitTaba

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

/11 m3MeHeHUs1 HAaCTPOeK BpeMeHH/eJIeHus pa3BepTKH B okHe "MaciuTad"
IOBEPHUTE PYUYKYy MaciuTada pasBepTKH (CKOPOCTh pasBepTKu). Bo Bpems
BpallleHUsA PYYKH YBeJIHUYEeHHOEe OKHO BpeMeHU/JeJ/ieH!Us OyHaeT BBhIIe/JIeHO B
CTPOKE COCTOSTHUS HaJ 00/1acThI0 OTOOpaxeHus curHasa. C MOMOIIBIO
py4YKH MaciuTaba pasBepTKH (CKOPOCTh PasBEPTKH) MOIKHO PeryJ/IMpoBaTh
pasMep OKHa.
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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 cTpaHuie 245 u "Jlokajausaiusa COOBITUA C IEJbI0 U3MepeHUs
4acToThl" Ha cTpaHHUIle 252.

MepeknioueHne pe>xkumoB rpy6oi/T04HOW HAaCTPOMKM KHONKM Maclutaba

pa3BepTku

62

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 (Bpewmsd/JiejieHue)" Ha cTpaHuile H3.

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
cTpaHulle 53.

Mouck cobbiTHIA

s moumcka ppoHTa, OJIUTEHHOCTH HUMILYJIbCa, BpeMEHH
HapacTaHHsd/cllaga, KOPOTKOro ITaKkeTa M I10C/eI0BaTebHbIX COOBITUH Ha
aHAJIOTOBBIX KaHa/JIaX MOJKHO BOCHOJIb30BaThcid KHOMKOU [Search] (Mouck).
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Cpencrtea ynpaBneHus pa3seprkon

Hacrpoiika mapamerpoB moucka (cM. pasges "HacTpoiika momcka' Ha
cTpaHuile 64) BBIIOJIHSAETCA AHAJOTHUYHO HACTPOHKE HapaMeTpPOB 3aIlyCKa.
DaKTHYECKH, 32 HCKJIIOUYEHHEM HACTPOEK II0C/IeI0BATEIbHbIX COOBITHH,
napamMeTpbl MOMCKa MOKHO CKOIUPOBATh B HACTPOUKHU 3aIlyCKa U HA000POT
(cM. pasgen "KonmpoBaHHe HaCcTPOEK MOHMCKA" Ha cTpaHHIE 65).

Ilonck oTsIm4aeTcsa OT 3aIycKa TeM, YTO BMECTO YPOBHEH 3aIyCKa JJId HEro
HCIIOJIB3YIOTCA 3HAYEHUSA IIOPOTOB M3MEPEeHU.

HadinenHple COOBITHS IOMCKA OTMEUYAIOTCSI B BEpXHEH YacTH KOOPIUHATHON
CeTKH OeJIbIMU TPEyroJbHUKAMU, 3 UX KOJHYECTBO OTOOPAMKAETCI B CTPOKE
MEHIO0 cpasy HajJ 0003HAYEeHUSIMH HPOTrPAMMHBIX KHOIIOK.

Hactpoiika noucka

1 Haxwmwure xHonky [Search] (Mouck).

2 B menmo "llouck" BbiOepuTe IyHKT [oMcK , 3aTeM C HMOMOILBIO PYyYKH
BBOJA BbIOGEPHUTE THUII IIOHCKA.

3 Haxmure xHomKy Hactpoiikm 1 B MeHio "HacTpoiku Ioucka"' HACTpPOHTe
BBIOPAHHBIN TUII IOMCKA.

HacTpoiika mmapaMeTpoB IIOMCKA BBIMOJIHIETCI aHAJOTHYHO HACTPOHKe
napamMeTpOB 3allycCKa.

/11 HacTpOHKH HoMcKa (PPOHTa CM. pasgesa "3amyck mo (ppoHTY" Ha
crpanuiie 160.

JI/11 HACTPOUMKH IIOHMICKA [JJIUTEJbHOCTH UMITYJIbCA CM. pasjesa "3alryck
0 JIJINTEeJIbHOCTUA UMITyJIbca" Ha cTpaHuile 164.

)11 HACTPOHMKH MOHMCKA BpPEeMEeHH HapacTaHW:A/CIaga CM. pasgell
"3amyck o BpeMeHH HapacTaHusd/coaaa' Ha cTpaHuie 172.

Jl;11 HAaCTPOWKU MOUCKa KOPOTKOT'O IAaKeTa CM. pasfes "3allyCK II0
KOPOTKOMY HakeTy" Ha cTpaHuie 175.

JI/1s1 HacTPOHKH MOHMCKA ITocjiegoBaTe/ ibHOCTH cM. [yiaBa 10, “Tumbl
3amrycka,” Ha ctp. 157 u paspgesn "llouck maHHBIX B JucTepe" Ha
cTtpanulie 143.

OGpaTuTe BHUMaHKE, YTO BMECTO YPOBHEH 3aIlyCKa [JIid IMOUCKA
HUCHOJIB3YIOTCA 3HAUEHUsA MOPOroB uaMepenud. [lid goctyna k MeHro "llopor
naMepeHusa" u3 MeHmo "[lonck" ucmosap3yiiTe mporpaMMHyo KHOOKy [oporu.

=

Cwm. "lloporu msmepeHHH" Ha cTpaHuie 261.
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CpeacTtsa ynpaBnenua passeprkon 2

KonupoBanue HacTpoek nomcka

3a HCKJII0YeHUEM HaCTpPO€K IIOHMCKa IIocCJedoBaTeJIbHbIX CO6LITHﬁ,
HaC'I‘pOfIKPI IIONCKa MOJMKHO CKOIIMPOBATHh B HaCTpOfIRPI 3aIlyCKa 1 HaO60pOT.

1 Hamwmure kHOUKY [Search] (Mouck).

2 B menro "Ilonck" Bei6epuTe nyHKT [oMck , 3aTeM C IOMOIIBIO PYYKHU
BBOJA BbIGEPHUTE THUII IIOHCKA.

3 Haxmute kHOIKy Konupoarb.
4 B menio "Komusa moucka" BBIMTOJHUTE CJEAYIONINE HeHCTBUA.

Has;xmure KonupoBatb B 3anyck, YTOOBI CKOIMMPOBATH HACTPOHKM [JId
BBIOPAHHOT'O THIIA IIOMCKA B HACTPOUKH [/ COOTBETCTBYIOIIErO0 THUIIA
samycka. HampumMep, ecsim B KadecTBe THUIIA MMOWCKA YCTAHOBJIEH THII
"JINTEeIbHOCTh HMITyJIbca", Ipu HaxaTuu KHomku Konuposatb B 3anyck
HACTPOUKU IIOUCKA OYIyT CKOIIMPOBAHbI B HACTPOUKH 3aIlyCKa IIO
IJINTEJbHOCTH HMIIyJbca, M OyaeT BbIOpaH mapameTp "3aIlyck IO
IJINTeJIbHOCTH HUMITyJIbca".

Haxvure kHOnKy KonupoBartb M3 3anycka, 4TOObI CKOIIMPOBATH
HACTPOWKHU 3aITyCKa I BHIOPAHHOI'O THUMA IIOMCKAa B HACTPOMKH
TIOHCKA.

Jl;1g oTMEHBI KOTIUU HaXMHUTEe KHOOKY 0TMeHuTb Konuio.
IIporpamMHble KHOMKM MeHIO "Komus moucka" MoOryT ObITh HEIOCTYIIHBI,

€C/JId OqHY N3 HACTPOEK HEBO3MOKHO CKOIIMPOBATH, UJIM €CJIN [IJIAd
BI)I6paHHOI‘O THIIa IIOMCKAa HET COOTBETCTBYIOIIEI'O THUIIA 3aIlyCKa.

HaBurauua no BpemeHHoit pa3BepTke

/1 mmepeMelle s MeKIY CAeIYIOIUMU 3/ IeMeHTaMH MOMKHO HCIIOJIb30BaTh
kHonKy [Navigate] (HaBurauma) u cpemcTBa ymnpaB/eHU.

¢ IlosryyenHsnle maHHbIe (cM. pasges "HaBuraiusa mo BpeMeHH" Ha
cTpaHuIle 66).

e CoObITus moucka (cMm. pasmesn "Hapuramus mo coOBITHSIM IIOMCKA" Ha
cTtpaHuiie 66).

¢ CermMeHTHI — IPU BKJIIOYEHHU cOOpa MAHHBIX B CErMEHTHPOBAHHYIO
naMath (cM. pasges "HaBuramus 1mo cerMeHTam" Ha cTpaHUile 67).
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HaBurauma no Bpemenu
Kom:(a C60p AJaHHBbIX OCTAaHOBJI€H, MOJKHO BOCIIPOHM3BECTHU IIOJIyUY€HHbIE
JaHHbIE C IIOMOIIBIO CPEeACTB HaBUTAITNU.
1 Haxmwure kHonky [Navigate] (HaBurauua).

2 Haxuure kHouky Hasurauma B Mmenro "HaBuranus" u BbIGepHTE 3JI€MEHT
Bpema.

3 HaxkumMmaiiTe KHOINKH HaBUTAIIUH @@@ /1 IlepeMelleHus BIlepe/,
OCTAaHOBa WJIM IepeMelleHnus Hasa[ M0 BpeMeHH. MOKHO HAKaThb KHOIIKY

@ 78011 @ HECKOJIbKO Pas, 4TO0bl YCKOPHUTH BOCIIPOMU3BENCHUE.
CylecTByeT TpH YPOBHA CKOPOCTH BOCIIPOU3BEIEHU.

HaBurauua no cobbiTuaAM noucka

Korgma c60p JaHHBIX IIpeKpalleH, ¢ IIOMOIIbI0 CPEICTB HABHUTAIIUU MOKHO
HepedTH K HaHJIeHHbIM COOBITHAM IOWCKa (HACTPOEHHBIM B MEHIO C
nomoibio kHonku [Search] (Mouck) — cMm. pasmen "llouck coObITHH" Ha
cTtpaHuile 63).

1 Haxmwure kHonky [Navigate] (HaBurauua).

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

3 Haxmure xHouky "Hasan/BBepx" @@ IJ1d 1epexofia K IpeabIaylieMy
WIH CJIeAyIoIeMy COOBITHIO IIOMCKA.

Ilonck MaHHBIX ITOCJIETOBATEILHOIO JEKOIUPOBAHUI:

¢ MoKHO HaXaTh KHOIIRY @ OJ1d yCTaHOBKH HJIA C6poca METKH.

e Hamxatne xHomku ABTO Macwrtab ompejesisgeT, IIPOUCXOOHUT JIA IIPH
HaBUTAI[UH aBTOMAaTHYECKOe MACIITA0UPOBAaHHE O0TOOPAKAEMOTI0 CUTHAJIA
oJ pasMep OTMEeYeHHOH CTPOKH.

¢ HaskaTtne mporpamMmHo# kHomku [pokpyrka Lister mo3BosigeT Uco/ib30BaTh
PYYKy BBOAa /I IIPOKPYTKH CTPOK JAaHHBLIX Ha skpaHe "Lister".
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CpeacTtsa ynpaBnenua passeprkon 2

HaBurauua no cermeHtam

Kor‘,ua 3a,[[eﬁCTBOBaHa CerMEeHTHPpOBaHHAdA IIaMATb U OCTaHOBJIEH C60p
AJdaHHBIX, C IIOMOIIBIO CPEeACTB HaBHUI'allUKM BO3MOMKHO BOCIIPpOH3BEJEHUE
CeI'MeHTOB IIOJIYyY€HHBIX HaHHBbIX.

1 Haxmwure kHonky [Navigate] (HaBurauua).

2 Haxuure kHouky Hasurauma B Mmenro "Hasuranus" u BbIGepHTE dJI€MEHT
CermeHtbl.

3 Haxmure KHOIKY PeXXum BocnpousBeAeHMA U BbIOEpUTE OOUH M3
CJIEIYIOINX BAPUAHTOB:

BpyuHyw — BocmpowusBeaeHHe CEerMEHTOB BPYUYHYIO.

Pesxxum BocmpousBeqeHUs BPYYHYIO

HaxumariTe kHonku "Haszang' U "Biepen" @@ IJ1d Iepexona K
OpeaplAyllleMy WJIU CJIeAyHIeMy CerMeHTY.

HaxmuTe mporpaMMHYI0 KHOIIKY |< JJIA IIepexofa K IIEPBOMY
CEerMeHTY.

HasxxmMuTe mporpaMMHYIO KHOIIKY N JIJI mepexoja K I0cJIeTHeMY
CEerMeHTY.

ABTO — aBTOMATHYECKOE BOCIIpOH3BeIeHHUE CEIrMEeHTOB.

Pe:xxnMm aBTOMaTHYECKOrO BOCIIPOHU3BEACHHNA

HasxkumaiiTe KHOIIKM HaBUTaITAH @@@ JIJIs TIepeMeleHus
BIIEPE]T, OCTAHOBA WJIN IIepeMellleHus Hasaj 110 BpeMeHH. MoKHO

HaKaTh KHOIIKY @ UJIA @ HECKOJIbKO Pa3, 4TO0bI YCKOPHUTH
BocmpousBefeHue. CyliecTByeT TPpU YPOBHA CKOPOCTH
BOCITPOU3BEIEHU.
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® CpepncrtBa perynupoBKu No BepTukanm

BkntoueHue ¥ BbIKMIOYEHWE CUTHANOB (KaHarnoB UNKU MaTeMaTuyeckmux
tyHkumit) 70

Hactpoiika macwitaba no septukanu 71

Hactpoiika nonoxeHua no septukanu 71

YkasaHue cBA3u KaHanos 72

YkasaHue umnejaHca Ha Bxoae kaHana 73

YKazaHue orpaHuMyeHua nonocobl nponyckanua 74

lMepeknioyeHne pexxuma TOUHOW/Tpy6OI HACTPOMKM ANA PYYKM
macltabuposaHua no Beptukanu 74

WHBeptupoBaHue curHana 74
Hactpoiika napameTtpoB npo6HKUKa aHanoroporo kaHana 75

Husxe mepeduc/ieHbI CpefcTBa PETryJUPOBKH IO BEPTHKAJIM.

¢ PyuYkm peryJMpoBKH MacHITaba MO0 BEPTHKAIU U IOJOMKEHUA /I
KaI0ro aHaJoroBOTO KaHAaJIa.

¢ KHOIIKM BEKJIIOUEHHSA M BBIKJIIOYEHUS KAHAJIOB U AOCTyIIa K
IIPOrpaMMHOMY MEHIO OIIpeae/JIeHHOI'0 KaHaJIa.

Ha ciemyromem pucyHke ImokasaHo MeHwoo "Kamas 1", oroOpaxkarolieecs
mocjie HamaThud KHOOKW KaHaJsa [1].
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3  Cpeacrtea perynupoBKy no BepTMKanu

Kanan, McTouHuk  YpoBeHb 3anycka
BonbTbl/nenenus 3anycka unu nopor

Hw»xHnn .
YypOBEHb -
kaHana 1

N

HkHnia
ypoBeHb
KaHana 2

Fmnen, Mpenen NN TaMHEIR FHEERT

1K Ohm

YpoBeHb 3a3eMJIEHHs CHUTHAJIA /I8 KaKIOro O0TOOpasKaeMoro KaHaJaa

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

Bknrouenue u BbiKNHOYEHUe CUTHANOB (KaHANoB UM MaTeMaTUYecKux
thyHKLUM)

1 BrJjrodyeHHe W BBIKJIIOUEHHE KaHasIa (a Takike oToOpasKkeHHe MEHIO
KaHaJ/Ia) OCYIIeCTBJIIETCSI C MOMOIIBI0 COOTBETCTBYIOIIEH KHOITKH
aHaJIOTOBOrO KaHaJIa.

Ecau xanan BKJ/JIIOYEH, €0 KHOIIKAa IIOJCBE€YHBAETCI.
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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
MacIITaOMPOBAHUA 10 BepPTHUKAJINA" Ha CTpaHUile 74).

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.
"PacimmipeHnue mo IeHTPY HWJIXA [0 HUKHEMY YPOBHIO" Ha cTpaHHIe 334.

Hacrtpoiika nono>xeHua no BepTukanm

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

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

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

COOTBETCTBOBATh HAIIPAMKEHHUIO B IIEHTPe 3KpaHa II0 BEPTUKAJIU, €CJIU
BEPTHKAJbHOE PAaCIIHpPeHHe 3aJaHO Mo 3azemsieHuio (cMm. "PacmmupeHue 11o
IeHTPY HWJIA 110 HUKHEMY ypPOBHIO" Ha cTpaHHIE 334).

Yka3aHue cBA3M KaHanos

JlaHHBIA HapaMeTp IMepekJIYaeT CBA3b BXoaa kKaHaJsa Ha AC (mmlepeMeHHbBIH
Tok) uian DC (ITOCTOSTHHBINA 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.

Ecau BpIOpaHa CBA3b II0 IIEPEMEHHOMY TOKY, BbIOpaTh peskum 500
HEBO3MOXKHO. ITO MpeAoTBpAIlaeT MNOBPeXIeHNe ocIusIorpada.

IIpu cBA3M 110 IIEpeMEeHHOMY TOKY HapaJljieJIbHO BXOJHOMY CHUTHAJIY
pasmemaercs (puabTp BhICOKNX YyacToT 10 TI'n, ymasdromui us
CHUTHaJIa BCe CMEIeHUsA COCTABJIIIOIIEH IIOCTOSHHOIO TOKA.

O6GpaTuTe BHUMaHHE HA TO, YTO CBA3b KAHAJIOB HE 3aBUCHUT OT CBS3U
TpUTTePOB. |71 M3MeHEeHHUsA CBA3W TPUITEPOB CM. paszjiesa "Boibop cBasu
Tpurrepos" Ha ctrpanurie 200.
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CpeacTtea perynupoBKH Nno Beptukann 3

Yka3aHue nmnegaHca Ha BXoge KaHana

Cm. Takxe

MMpu noakntoyeHMn aBToMaTM4ecku onpeAenaeMoro, aBsToMaTM4eckoro M3MepuTenbHOro
unu coemecTtumoro npobHuka InfiniiMax ocuunnorpad aBTomatMyecku HacTpamBaet
MpaBuUNbHbIA UMNEAaHC Ha BXOAaX aHanoroBbIX KaHaros.

1 HaxMuTe KHONKY HYKHOTO KaHaJIa.

2 B menmo "Kanaa" HaxMmuTe kHonky Amnes (mMmenarc) u BbIOEPHTE OLHO

U3 3HAUYeHUH.

50 OM — cooTBercTByeT comporus/iaeHnio 50 Owm kabeseil, 0ObIYHO
HICIIOJIb3YEMbBIX /I BHICOKOYACTOTHBIX M3MEPEHHH, U COIPOTUBIEHUIO
50 OM aKTHBHBIX IMPOOHHKOB.

Bri6panubiii BxogHoit nmmnenauc 50 OM orobpaskaercs Ha sKpaHe
HapSy CO CBEJEHUSIMH O KaHaJle.

IIpu BBIGOpPE CBS3U IO IIepEeMEHHOMY TOKY (CM. pasges "YKasaHue
CBA3U KaHAJIOB" Ha CTpaHUIle 72), WJIH €CJAU Ha BXOJ IOJaeTca
U30bITOYHOE HAIIPAKEHUEe, NIJId MIPETOTBPAIIEHUS BO3MOKHBIX
MOBPEKIEHUNA OCITUJIIOTPAd aBTOMATHYECKU MHEPEKJI0YaeTCI B
pexum 1M Om.

1IM OM — 5TO pexuM, HpeJHA3SHAYEHHBIH /I HMCIOJIb30BAHUA MHOIHMX
HACCHUBHBIX IIPOOHUKOB M IIPOBEIEHUs HU3MEPEHUH 0oO0Iero
HasHa4veHUsA. Bojiee BBICOKUHN HMITEJaHC MUHUMHU3HUPYET 3(pderT
HarpysKd ochuiorpada Ha TECTHPyeMOe YCTPOMCTBO.

Takoe corJsiacoBaHue MHOJHOT'O HUMIIEJJaHCA IMO3BOJIAET IMOJYUYUTh
HanboJjiee TOYHbIE Pe3yJ/IbTaThl M3MEPEHHH OGJaromapsi MUHAMHA3AIUA
OTpasKkeHUH B TpPaKTe CUTHAJIA.

JIJ1 TOJIydeHUs OOIOJHUTE/BbHBIX CBeIeHUN 00 M3MEHEHUH C ITOMOIILIO
OPOOHUKOB IIOCETHUTE BeO-CTPAHUILY
"'www.agilent.com/find/scope_probes."

CBeleHHs O BbIOOpPE HNPOOHHKA MOKHO HAMTH B JTOKyMEHTE
"Pyroodcmeo no 8vi60py NPoOGHUKO8 U NPUCNROCOOAeHUN 0N
ocyunnozpagos Agilent (Homep mokyMeHTa: 5989-6162EN)", mocTymrHOM
Ha BeO-caiiTe "www.agilent.com".
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3  Cpeacrtea perynupoBKy no BepTMKanu

Yka3aHnue orpaHuyeHus nosocobl nponyckaHusa

1 HaxMuTe KHOUKY HYKHOTO KaHAaJIa.

2 Hasxxmure nporpammuyio kHouky [pepen MM B menio "Kanas", 4To6bI
BKJIIOUUTh WM OTKJIIYUATHL OMpAHUYEHHE I10JI0ChI IPOILYyCKAHUS.

Korma orpaHnyeHue IT0/I0ChI MPOITYCKAHUSA BKJIIYEHO, MaKCHMAaJIbHAS
oJioca IIPOIIyCKaHWs KaHajla cocTapjsgeT mpubiausuresnabHo 20 MI'm. Ilpu
BKJIIOUEHUU OTPAHUYEHUS MOJIOCHI ITPOITyCKAHUS JIJId CUTHAJIOB, YaCTOThI
KOTOPBIX HHIKE DTOrO Ipefesa, U3 HUX yaaJadeTcsd HemesaTeIbHbIH
BBICOKOYACTOTHBIA IITyM. Kpome TOro, orpaHmdeHHe MOJIOCHI ITPOITyCKAHUS
OrpaHHYHNBAET TPAKT CHUTHAJIA 3allyCKa IO JII0OOMY KaHAaJy, OJid KOTOPOIro
BKJTIoYeHa (pyHKnusa Mpeaen M.

MepekniouyeHne pexkuma T04HOM/TPy60il HACTPOMKU ANA PYUKM
MacwTtabupoBaHna Nno BepTUKaNu

1 HaxMuTe pydyky MacHITaOUPOBaHUS KaHasa 10 BEPTUKAMU (HJIH
Ha)KMHUTE KHONKY KaHaJIa M IIPOTPAMMHYI0 KHOIIKY TOYHAaA B MEHIO
"KanaJs "), 4T0ObI MEPEKJTIOUNTHL TOUYHBIN HJIN TPYyOBIH PeKUM
HACTPOUKH.

Eciu BpiOpaHa ToyHaAa HacCTpoOIKa, TO YYBCTBHUTEJIbHOCTH KaHAJIA IO
BEPTUKAJIN MOMKHO MEHATh C MEHBIIHM IIaroM. YyBCTBUTE/ILHOCTh KaHaJsIa
COXpaHseT MOJHYI KaJuOPOBKY, €C/IH BKJOUeHa TOYHAA HaCTPOHKA.

3HaveHHe MaciuTada II0 BEPTHUKAJIH OTOOPAKAETCA B CTPOKE MEHIO B
BepXHEH 4YacTH dKpaHa.

Korpa ToyHaa HacTpoiiKka OTKJ/IIOYEHA, ITPHU IIOBOPOTE PYUYKH H3MEHEHUS
HACTPOEK BOJIbT/JIe/IEHUs MEHSeTCSI UyBCTBUTEJILHOCTH KaHaJia C
HOLIATOBOM IOCJIEe0BATE/ILHOCTBIO 1-2-5.

NuBeptupoBaHune curiana

1 HaxMuTe KHONKY HYKHOTO KaHaJIa.
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CpeacTtea perynupoBKH Nno Beptukann 3

2 B menro "Kanaa" HaxMuTe IpPOrpaMMHYI0 KHOIKY VHBept, 4TOODBI
MHBEPTHPOBATH BbIOPAHHBIA KaHAJ.

IIpu BrIGOpe mapamerpa VHBepr sHaueHMs HAIPSKEHHSI OTOOPAKAEMOIrO
CHT'HaJIa WHBEPTHPYIOTCS.

HHBepTHPOBaHNE B/IHIET Ha TO, KAK OTOOpasKalTCiI JaHHbIe KaHasa. Tem
He MeHee, IIPU HCIOJIb30BAHUHM OCHOBHBIX YCJIOBHH 3allyCcKa OcCIuIorpad
OBITAETCA COXPAHHUTDH Ty K€ TOYKY 3aIlyCKa, U3MEHAA HACTPOUKHU 3aITyCKa.

Kpome Toro, mpu MHBEPTHPOBAHUN KaHAJIA U3MEHSETCA Pe3yJIbTaT JIF0OO0H
MaTeMaTHYeCKOl (DyHKI[MH, BHIOPAHHOH B MeHI0 "MaTeMarnyeckas
MYHKINUA CUTHAJIA", U JIIOOOT0 M3MEpPeHHA.

Hactpoiika napametpoB npo6Huka aHanoroBoro KaHana

1 HaxMuTe KHONKY KaHaJia, CBA3aHHOTO C BHIOPAHHBIM ITPOOHHUKOM.

2 B menmo "Kanaa" HaxMuTe IporpamMMHyI0 KHOIKY [po6HMK, UTOOBI
oToOpasuTh MeHI0 "[IpoOHUK KaHaJsa'".

B 3TOM MEHIO MOKHO BBIOPATh IJIA HMOOK/IIOYUYEHHOTO IPOOHUKA TaKHue
OTOJTHATE/bHBIE ITapaMeTPhl, KaKk KO3(PPUITUEHT 3aTyXaHUI U eTUHUIbI
U3MepEeHUs.

EnpiHm L
Bar

Menro "[IpoOHUK KaHasIa"' M3MEHSIeTCA B 3aBUCHUMOCTH OT THIA
HOJKJII0UEHHOI0 MPOOHHUKA.

/11 macCUBHBIX ITPOOHUKOB (Kak To: N2862A/B, N2863A/B, N2889A,
N2890A, 10073C, 10074C niam 1165A) oToOpakaeTrcs HporpaMMHasd

kHonka [po6Huk lMpoBepka, KoTopasa OTKpPbBIBAeT MOCTYH K IIPOIenype

KOMIIeHCAIIUH HPOOHHUKOB.

Ocuu/iorpad BbBIMOJHAET TOYHYI0 KaJHMOPOBKY aHAJIOTOBBIX KaHAJIOB
U1 TAKUX aKTHUBHBIX IPOOHHKOB, Kak ImMpoOHuMKU InfiniiMax. ITpu
MOAKIIYEHNH KaJIHOPyeMOro IpoOHHKA OTOOpaKaeTCsI MPOrpaMMHAs
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Cm. Takke

kHomka Kanu6poBka npo6Huka (11 MoKeT TakiKe M3MEHHTHCI IPOrpaMMHAI
KHOIKa Kod@dumuenTa saryxanusa). CMm. "KaaunOpoBka mpoOHUKA" Ha
crpanuiie 77.

"YxazaHUe eIMHUI] U3MepeHus KaHasa" Ha cTpaHulle 76

"YkazaHue Kodp@UITHEHTa 3aTyXaHHusd NPOOHHKA" Ha cTpaHUIle 76

"YkaszaHHe HCKaKeHHsS NPOOHHKA' Ha cTpaHuile 77

Yka3zaHue eguHuy, U3MepeHud KaHana

1
2
3

HakmMuTe KHONKY KaHaJIa, CBI3aHHOT'O C BHIOPAHHBIM MPOGHUKOM.
B menmo "Kanan" HaxkmuTe kHOOKy [pobHuk.

B menio "[IpoO6HuK KaHa a" HakMHUTEe KHONKY EAMHMUBI ¥ BbIOEpHUTE OIHO
U3 CJEeAYIOIIUX 3HAYEHUH.

BonbTbl — /11 IpOOHUKA HAIPIKEHII.

Amnepbl — [JI TOKOBOI'O IPOOHHKA.

quCTBI/ITeJ'II)HOCTI) KaHaJla, YPOBE€Hb 3allyCKa, Pe3yJabTaThbI I/IBMepeHI/Iﬁ n
MaTeMaTHu4eCKue beHKI_(I/II/I 0T06pa91calo'rca B BI)I6paHHI)IX eINnHUIax
N3MEPEHU.

Yka3sanue koachpuumenta 3aryxaHua npobHuka

Ecau ocruiiiorpad pacnosHaeT MOOKIIYEHHBIH IPOOGHUK, TO OH 3aaeTcs
aBToMaTndecku. CM. pasfes Bxombl aHAJIOTOBBIX KaHAJIOB (see
cTpaHuIia 43).

JIJ1s1 BBINOJIHEHUS TOYHBIX M3MEPEHHH cJIeayeT TO/IKHBIM 00pasoM
HACTPOUTH KO3(P@PUIMEHT 3aTyXaHUsA IIPOOHUKA.

Ec/in DOAK/JII0YEeHHBIH IIPOOHUK He PaCIO3HAH OCIHLIOrpadpoM
aBTOMAaTUYECKU, TO KO3(@MHUIMEHT 3aTyXaHUsI MOKHO 33a7aTh BPYJHYIO.

1
2

Haxxmure KHOIIKY KaHaJIa.

HaxkumaiiTe nmporpammuyto KHomnky [po6HMK, 4T0GBI BHIOPATH CIIOCOO
ykasaHuga kKoaddurueHTa saryxanud: CootHowenue mim [euunbensl.

IloBepHUTE PY4YKy BBOJA , O YT0OBbI YCTAHOBUTh K03(D(PUITUEHT
3aTyXaHUA MOJKJIIYEHHOr0 IIPOOHUKA.
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IIpu usmMepeHHN 3HAYEHHH HANPIKEHHSI MOMKHO YCTaHOBHTH K03((PHUIIEHT
daryxanud or 0,1:1 go 1000:1 ¢ mocsaemoBaTesbHOCTHIO 1-2-5.

IIpu msMepeHHN 3HAYEHHH TOKA C IIOMOIIBIO IIPOOHHMKA TOKA MOIKHO
ycTaHOBUTh kKoaddurmenT 3atryxanusd or 10 mo 0,001 B/A.

KosdunuenT saryxanusa B geruOe/ax MOKHO yKa3aTh, HCIIOJIb3YsS
sHadeHus ot -20 mo 60 gb.

Ecau B KadecTBe eqUHUI] U3MEPEHUA BbIOPAHBI aMIlephbl, a TaK:Ke BhIOpaHa
HACTPOMKa K0o3((UIlMeHTa 3aTyXaHUd BPYYHYIO, TO U €OUHHUIbI, 1

K03 PUITMEHT 3aTyXaHUSI OTOOpaKAIOTCA HaJ MPOTPAMMHOM KHOITKOI
Mpo6Huk.

Menio TpoBHMK K

EnpiHu s
Amnep

Yka3aHnue uckakeHna npobHuka

IIpu m3aMepeHMM BpeMeHHBIX HHTEPBAJIOB B HAaHOCEKyHAax (HC) Ha
TOYHOCTb HU3MEPEHUSI MOTYT IOBJIUATH HE3HAUYUTEJbHbIE OTJIHYHUS B JJIMHE
Kaoesst moryT. [[JIs yoasieHus OIIMOOK "3ameps:kka B KabGese" MeKIy
JIIOOBIMH ABYyMs KaHaJaMH HCIIOJIb3yiTe KHOOKY VckaxeHua.

1 IIposoHOuUpPYHTE OOHY TOYKY OOOHUMHU IIPOOHHUKAMHU.
2 HaxkmuTe KHOIMKY KaHaJ/ia OJHOTO U3 BhIOPAHHBIX MPOOHUKOB.
3 B menmo "Kanama" mHasxvure KHOUKYy [po6HuK.

4 B menro "Kanaa" HamuuTe KHOIKY WckaxeHue m BbIOepuUTe Hy:KHOE
3HaUYeHHEe HCKaKeHU.

Kaxaplii aHaJoroBBIA KaHAJ MOMKHO OTperyJupoBaTh go 100 Hc ¢
npupaimiesuaMu B 10 mc mo ooufein pasaunsl 200 HCe.

Haxarue xHomok [Default Setup] (Hactp.no ymonuanmio) msiu [Auto Scale]
(ABTomMacwrab) Ha HACTPOUNKY HCKajKeHHs He BJIHSIET.

Kanu6poBka npob6Huka

Ilporenypa KaanOpPOBKM IIPOOHMKA HAYMHAETCA C HAMKATUI IIPOrPAMMHON
kHonku KanubpoBka npo6Huka.
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CpepnctBa perynMpoBKU No BepTMKanu

Ocrmsiorpad BbIMOJHAET TOYHYI0 KaJUOPOBKY aHAJIOTOBBIX KaHAJIOB I
TaKNX aKTHBHBIX IIPOOHUKOB, Kak mpoOHukN InfiniiMax. IIpu mogk/IroueHnn
KaJtu6pyeMoro npoOHuKa B MeHI0 "[I[poOHHK KaHasIa"' aKTHBUPYETCS
nporpaMmuas KHomka Kanu6poBka npo6Huka.
KasinO6poBKa OQHOIO M3 TaKMX IIPOOHUKOB
1 IIpexme Bcero, MOOK/JIIYUTE IMIPOOHUK K OJHOMY U3 KaHAJIOB
ocruJiorpada.
Hampumep, 5T0 MokKeT OBITh YCHJ/INTEJL/T0o/I0BKa IIpoOHuKa InfiniiMax c

IIOOKJ/JIIOYEeHHbBIMH aTTEHIOATOPaMM.

2 Tlogk/iounTe mpoOHHK K KOHTakTy Jlemo 2 (Probe Comp) ciesa, a
3azeMJIeHHEe MPOOHUKA — K KOHTAKTy 3a3eMJIEHHA.

Kanu6pya andbchepeHunanbHblid NPO6HUK, MOAKMIOYNTE NMOMOXUTENbHbIN BbIBOA K KOHTAKTY
Probe Comp, a oTpuuatenbHblii — K KOHTaKTy 3a3eMneHua. BoamoxkHo, notpebyertca
MOAKMIOYNTb 3aXKMM "Kpokoaun" K YLKy 3a3eMneHnsd, 4tobbl auddepeHunanbHbIi
npo6HMK OXBaTbIBan AManasoH OT KOHTPONbHOM Touku Probe Comp A0 3asemMnenus.
Haanexaulee 3azemneHune obecneympaet Hanbonee TO4Hyt0 KanubpoBKy NpobHMKa.

3 Haxmure KHOIIRY BI{JIIO‘IEHI/IH/BI)II{JI}OLIGHI/IH KaHaJIia, YTOOBI BKJIIOYHUTH
KaHaJI, €CJIN OH BBIKJIIOYEH.

B menmo "Kanaa" HaskMuTe nporpaMMHyI0 KHOIKY [po6Huk.
Bropas ciieBa mporpamMHas KHOIkKa B MeHI0 "[[po6HuE kKaHasa"
IpeHa3HaYeHa JIJId YKa3aHUs I'oJIOBKM MPOOGHUKA (M kKoddduIimeHTa
saryxaHus). HamumaiiTe 5Ty MpOrpaMMHYI0 KHOIIKY, IIOKa BBIOOD
IOJIOBKM IIPOOHHMKA HE COBIAJIET C HCIHOJb3yeMbIM ATTEHIATOPOM.
HocTynHble 3HAYEHUT:
OpaocTOpOoHHHUI 00o03peBaTesnsb 10:1 (0e3 arTeHaTOpa).
IMuddepennuaapapiii 0603peBaresbr 10:1 (6e3 aTreHOATOPA).
OpHocTOpOHHUHN o6ospeBaTesb 10:1 (3aryxanme: +6 1b).
IMuddepennuaibapiii o6o3peBaress 10:1 (3aryxanume: +6 ab).
OpaocropoHHMIT o0ospeBaresb 10:1 (saryxanme: +12 1B).
IuddepeHnuaabablil o603peBaress 10:1 (3aryxanume: +12 1B).
OxHocTOopoHHUI 0603peBaresb 10:1 (3aryxanume: +20 nb).

Muddepennuaipapiii 06o3peBares b 10:1 (3aryxanume: +20 aB).
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CpenctBa perynMpoBKMu No BepTuKanu

6 HaxmMure mporpamMHuyio kHonky Kanu6poska npobHuka u ciepmyiiTe
HUHCTPYKIIUAM Ha 3KpaHe.

JIJ1s1 IMoJIyYeHusl HOAPOOHBIX CBEIEHHH O MPOOHHKAX M IIPHUCIIOCOOJIEHHSIX
InfiniiMax cm. Pyx0800cme0o moab308amens Mo MPOOHUKAM.
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3

79



3  Cpeacrtea perynupoBKy no BepTMKanu
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepumn X
PykoBopcTBo nonb3oBarens

o

Q@eoe-:. 4
® Maremartuueckaa o6pa6orka
°.  ocuunmorpaMm

BbiBoa Ha akpaH ocuunnorpaMm Matematuyeckux yHkuun 82

BbinonHeHnue thyHkumm npeobpa3oBaHna UNKU NpUMeHeHWe UNbTPOB K
peaynbTaty apudmeTnyeckoit onepauun 83

Hactpoiika Maclutaba u cMeLLeHUA CUrHana MmaTtemMmaTuyeckoi
thyHkuumn 84

EauHuubl namepeHuii Ana ocuunnorpamm mateMatuyeckux doyHkumin 84
Martematuueckue onepatopbl 85

Marematuueckue npeobpasosanua 87

Matematuueckue cunbtpbl 106

Martematuueckan suayanusauma 107

MaremaTudyeckrne (PyHKIIUM MOKHO HNPUMEHATHh B aHAJIOTOBBIX KaHAJIaX.
Ocuu/iorpaMma, HOJIyYeHHas B Pe3y/bTaTe MaTeMaTHYecKoH 00padoOTKH,
0TOOpAKAETCA PO3OBBIM I[BETOM.

Bb1 MoOsKeTe HCIIOJIB30BATH MaTeMaTHY€CRYIO (byHICLII/IIO B KaHaJie, HaKe
€CJIh 9TOT KaHaJl He OTOGpa)KaeTCﬂ Ha 9KpaHe.

Br1 MoxkeTe:

¢ BBIIOJJHATH apU(PMETHUECKYI0 omepanui (CaoKeHWe, BbIYUTAHUE HJIN
YMHOMKEHHE) B aHAJIOTOBBIX BXOJIHBIX KaHAJIAX;

e BBIIOJHATL (PYHKIMIO HmpeobpasoBanus (muddepeHupoBanme,
HHTEerpupoBaHue, ObicTpoe mpeoOpasoBanne Pypbe (FFT) minm
u3BJeYeHHEe KBaJIPATHOTO KOPHA) CHTHAJIa B aHAJIOTOBOM KaHAaJIe,

* BBIINOJHATH (PYHKIIMIO IPe0oOpPa3soBaHUs C Pe3y/IbTaTOM apru(pMeTHYeCKOn
oreparuu.
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Marematnueckaa o6paborka ocumnnorpamm

BbiBog, Ha 3KpaH ocuMnNNorpaMm mMateMartnyeckux yHKuui

82

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 MOMOJHUTEbHON MHQOPMAIFEd B OTHOUIEHUH OINepPaTOpPOB
oOpalaiiTech K pasaesiam:

"MaTeMaTH4YecKHe olepaTopbl" Ha cTpaHuile 85
"MaTeMaTHUYecKkre mpeoOpasoBaHusa” Ha cTpaHure 87
"MaremaTudeckne QUJIbTPhI" Ha cTpaHuiie 106
"MaTemaTndeckasa BHU3yasJusanuA' Ha ctpaHure 107

ITosbayiiTech (byHKIMOHAJILHON K/apuiileil Source 1, 4To0bl BhIOPATH
aHAJIOTOBBIN KaHaJI [JId BBIMOJHEHUSI MaTeMaTHYeCKOH 00paGOTKH.
YTo6bI caesdaaTh BbIOOP, MOKHO BpalaTh Py4YKy Entry m/iad moBTOPHO
HaKHUMaTh PYHKIHOHAJIbHYIO K/apuiry Source 1. Eciu BpIOpaTh
dyHEDUI IpeodpasoBanua (qudepeHupoBaHne, HHTEIPHPOBAaHHE,
obpIicTpoe mpeobpasoBanne dPypre (FFT) wim uspjiedeHHe KBaIPATHOIO
KOPHS), TO OTOOPaKAETCs Pe3yJIbTarT.

Eciiz BbI BhIOHpaeTe apu(pMeTHUYECKYI0 OIepaliio, MoJIb3yHTech
PYHKIIMOHAJILHON KjaBuilell Source 2 1y BHIOOpPa BTOPOr0 HCTOUYHHKA
s apudMmerndeckoi omeparun. Orod6paskaeTcs pesyJsibTarT.

YT06bl MIBMEHUTH pasMep M IIOJI0KEHNE OCIU/IJIOIPAMMBI, II0JIyYeHHON B
pesyabTaTe MaTeMaTHYeCKOH 00paboTKH, oOpamaiTech K pasjiesty
"HacTpoiika MaciTada U CMeIleHHs CHTHAJIa MaTeMaTHJdeCKOH
dyHrnun" Ha cTpaHulle 84.
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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].

BoinonHenune hyHkuumn npeobpasoBaHua unu npumeHenue punbIpoB K
pe3ynbTaty apuimMeTMueckou onepauum

YT0o6bI BBIIOJIHUTH (PYHKIIHIO IIpeoOpasoBaHud (cM. "MaTeMaTHyecKHe
npeoOpasoBaHug" Ha cTpaHuie 87) MM HCIIOJAb30BaTh PUILTP (CM.
"MaremaTudeckne QUJIbTPbI" Ha cTpaHuiie 106) c pesybTaToMm
apu@MeTHUECKO! omepalruu (C/I0KeHUe, BbIYUTaHHE HJIH YMHOKEHUE),
IeHCTBYHTE CJAEIYIOIINM 00pPa3oM.

1 Hamwmure pyHEIUOHAIbHYIO KjaaBuiry Function u BriGepure g(t): Internal.

2 Jlag yCcTaHOBKHM apruPMeTHYECKOH OIepaIluy I10Jb3yHTeCh
dyHEImOHAILHBIMHE KJjaaBumiamu Operator, Source 1 u Source 2.

3 Haxmure pyHKIMOHaJAbHYI0 Kjaasuiily Function u BriGepute f(t): Displayed.

C moMolbo (PYHKIMOHAJILHOM KJaapuiin Operator BbIGepuTe (PYHKIUIO
npeo6pasoBaHUsI WIH (PUILTP.

b Haskmure (byHKIHMOHAJBHYIO KjaaBuiily Source 1 u BbIOEpHTE B KaduecTBe
ucroynuka ¢(t). AmeiiTre B BuIy, 94To BbIOOD ¢(t) BO3ZMOKEH TOJIBKO
TOoraa, Korma BbI BbIOpastu pyukmuio FFT Ha mpefbigyllieM sTalie.
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4  Maremaruueckaa o6paborka ocuMnnorpaMm

Hacrpoiika macwrta6a ¥ cMeLLeHMA CUTHana MaTeMaTMuyeckoi (hyHKuum

1 ¥Yb6emurech, UTO MYJIBTHIIEKCUPOBAHHbIE PYYKH MACIITA0a U MMOJTOKEHU
cnpaBa ot kHomku [Math] (MaTemaTnka) HACTPOEHBI JJIA CUTHAJIOB

MaTeMaTH4YeCKHUX (i)yHKI_(I/Iﬁ

Ecinu crpenka cieBa ot kHonku [Math] (MaTremaTuka) He TOpHUT, TO

HaKXMHUTE 9Ty KHOIIKY.

2 ;i ©3MeHEeHHUs pasMepa U IIOJI0MKEHHs CHIMHAJIa MaTeMaTHYeCKOH
QYHKIIUH HCIIO/Ib3YHTEe MYJ/IbTHILIEKCHPOBAHHbBIE PYYKH MacluTada M
noJioxkeHus cupasa oT KHomku [Math] (MaTtemaTuka).

ABToMaTtnyeckan HacTpoiika MacwTtaba u cMeleHna MateMaTudeckon yHKLum

Mpu ntobom n3meHeHumn onpeaeneHna otobpaxaeMoin MateMatnyeckon yHKUUK
NpPOMUCXOAMT aBTOMaTUUecKaa HaCcTPoiKa ONTMManbHbIX 3HaYeHU MacluTaba no BepTMKanu
U CMeLLleHMA curHana aaHHou dyHkumn. Ecnu sHaueHuna maclutaba u cMeLleHua ana
Hekoel hyHKLMM YCTaHOBNEHbI BPYUHYIO, TO BbIOEPUTE HOBYHO (PYHKLMIO, 3aTeM Bblibepute
UCXOAHYI0 hyHKLMIO, U MacLuTab ucxoaHoi pyHKuUMM 6yaeT U3MeHeH aBTOMaTUYECKH.

Cm.1akke ¢ "EQuHUIBI U3MEPEHUH I OCIH/IIOIPAMM MaTeMaTHYeCKHX

dyHENME" Ha cTpaHune 84

EAMHMLbI U3MepeHuit ANa ocuMRnorpaMm MaremMaTuuecknx pyHKuum

71 Kaxaoro BXOTHOTO KaHAJa MOMKHO YCTAHOBUTHb B KayeCTBE eTUHUITbI
U3MePEHUsI BOJBT UM aMIlep C HOMOIIBI0 (DYHKITMOHAJILHON KJIABUIIIN
Units mento Probe kanasia. Huske ImepednciieHbl €TUHHUITLI U3MEPEHUH /I
OCIIMJIJIOTPAMM MaTeMaTHYEeCKUX (DYHKITUH.

Maremarnueckaa dyHkuma

EavHuua uamepenua

CnoeHwue unu BblYuTaHue

Vunu A

YMHoOXeHue

VZ AZ yin W (sonbT-amnep)

d/dt (audpdepeHumpoanme)

\//s (BonbT B cekyHay) unu A/s (amnep B
cekyHay)
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Maremartuueckaa o6pa6otka ocuunnorpaMmm

1

Maremartnueckan hyHKuma

EauHuua uamepenua

[ dt (uHTerpupoBaHue)

Vs (BonbT-cekyHaa) unu As (amnep-cekyHza)

FFT (6bicTpoe npeobpasoBaHue Dypbe)

dB* (aeunben). Cm. Takxxe "EAnHMLIbI
uamepenuii FFT" Ha ctpaHuue 98.

\ (3BneYeHne KBaApaTHOrO KOPHH)

V2 AV2 yay w172 (BonbT-amnep)

n3MepeHua B KaHalie ABNAeTCA amnep.

* Ecnu uctounukom FFT aBnaetca kanan 1, 2, 3 unu 4, 10 eanHuLEl n3MepeHUA Npu 0To6paXkeHuu
FFT asnaetca dBV (aeumben ot BonbTa), Koraa eAvHULEN U3MepPEHUA B KaHane ABNAETCA BOMbT U
BXO/IHOI UMNeAaHc KaHana yctaHosneH Ha 1 MOM. Eaunnueii namepenus npu otobpaxenun FFT
anaercA dBm (aeunben or Mmunnueatra), koraa eaAuHULIENR U3MEPEHUA B KaHane ABNAETCA BONbT U
BXOJHOM UMNejaHc KaHana ycraHosneH Ha 50 Om. Eaunuueii namepenus npu otobpaxenun FFT
asnaerca dB (aeuu6en) ana Bcex npouux uctouHukos FFT unu B Tom cnyyae, koraa eauHuueit

BespasMepHaa €qUHHUIa ITKaJIbI U HHIAUOUPpYyeTCAd OJdd MaTeMaTHYE€CKHX
(byHKIIHfI, Korga B OABYX KaHaJ/JIaX-HCTOYHHKAaX YCTaHOBJIEHBI Pa3sHOPOIHBIE

eMUHUIIbI U3MepeHUH.

Maremarnueckue oneparopbl

MaremaTu4decKkre omnepaTopbl II03BOJIAIOT BBIMOJHATL apudMeTHIeCcKUue
omepanuu (HaIpumep, C/JA0MKeHUe, BRIYUTAHUE UM YMHOKEHHEe) B

AHaJIOT'OBBIX BXOJHBbIX KaHaJIaX.

e "CJjloKeHUe WJIM BbIUUTaHHWe" Ha cTpaHuie 85

e "YMHOMXKEHHe WIHN OejieHue" Ha cTpaHuie 86

Cno>xeHue UNU BblYMTaHUe

HpI/I BbIéOpe CJIOKEeHUA WM BblUMTaHUA 3HaueHUd Touek Mcrounukal u
Ncrounuka 2 Imoc/saeaoBaTe/JIbHO CKJIAQABIBAIOTCA HWJIW BBIYHUTAIOTCA, a

pesyJbTaT OTO6paJIC39TCH Ha 9KpaHe.

BrruuTanue MOKHO HCIOJIB30BATh NI AU (epeHITUPOBaHHBIX H3MePEeHUH

HUJINU CpaBHEHHUA OBYX CHI'HAJIOB.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBartens

85



4  Maremarnueckaa o6pabotka ocuunnorpamm

Ecau cMmelljeHHe CHUTHAJIOB II0 IMOCTOSHHOMY TOKY 0OJIbllle JHHAMUYIECKOTO
JanasoHa BXOJHBIX KaHAJIOB ocIuorpada, To cjaeayeT HUCIOJIb30BaTh
muddepeHIuaIbHbIN TPOOHUK.

AT, tyHKUMA curHans’

A 0 nepatap

Puc. 5 Mpumep BbluMTaHUA cUrHaNa KaHana 2 M3 curHana kaHana 1

Cm.takke ¢ "EQuHHIBI U3MepPeHUH /1 OCIIH/IJIOTPAMM MaTeMaTHYeCKHX
dyHKIM" Ha cTpaHule 84

YMHoXXeHue unu peneHune

IIpu BhIGOpE MaTeMAaTHYECKOH (PYHKIMH YMHOKEHUSI WM/ JeJIeHH
sHadeHns Source 1 u Source 2 moc/ieI0BATE/IHHO MEePEMHOKAIOTCI HJIN
IesdaTcs, a pesyJIbTaT OTOOpaskaeTca Ha sKpaHe.

Ilpu feleHUM HA HOJIb HA KPUBOHM BBIXOJa OTOOPAKAIOTCA IIyCThIE
npocTpaHcTBa (TO eCcTh, HyJ/IeBble 3HAYEHUA).

DOYHKIUAS YMHOMKEHH YI00HA I IIPOCMOTPA COOTHOIIEHHUH MOIIHOCTH
CUTHAJIOB, KOTJa CUTHAJI OJTHOIO M3 KaHaJIOB IPOIIOPIMOHAJIEH CHUJIEe TOKA.
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Maremartuueckaa o6pa6otka ocuunnorpaMmm

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 84

Maremarnueckue npeobpa3oBaHua

MareMaTH4ecKre IIPeo0pasoBaHMs BBIIOIHIIOT (PYHKIHIO IIPeo6pasoBaHUI
(muddpepenniupopanue, nHTerpupopanne, FFT, nspiedyenne KBagpaTHOI'O
KOPHsA) B aHAJIOTOBOM BXOJHOM KaHaJie WJIH II0 pe3yJIbTaTaM
apuMeTH4YeCKoTro JeiCTBUA.

e "ludbdepennupoBanue” Ha cTpaHUlle 88
¢ "NaTerpupoBaHue" Ha cTpaHUule 89

"UsMmepeHHus ¢ IIPHMeHeHHeM ObICTpOro IpeooOpasopanus Dypbe
(FFT)" Ha crpanune 92

"KBasipaTHbBII KOopeHb"' Ha cTpaHuiie 101
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Marematnueckaa o6paborka ocumnnorpamm

C MOMOIIBIO JIUIEH3UH Ha OIIOJHHUTEJIbHbIE MaTeMaTHUYecKhe U3MepeHHs
DSOX3ADVMATH craHOBATCS OOCTYIHBIMHU CJIeAYIOIIHE TOIIOJTHHTEIbHbIE
peodpasoBaHUS:

e "Ax + B" Ha crpanure 102

e "BosBemenue B KBagpar' Ha crpanuie 103

e "AGcosroTHoe 3HadeHune" Ha crpanuie 103

e "Jlorapucdpm" Ha crpaHUe 104

e "HarypaJsbHbl# JiorapudM" Ha cTpaHuie 104
e "OkcnoHenTa" Ha cTpaHHie 105

e "OkcrnoHeHTa ocHoBaHUA 10" Ha crpaHuie 105

AunddepenumpoBanne

d/dt (mudpdepeHIUPOBaHIE) MTO3BOMAET BBIYUC/IUTD THUCKPETHYIO
MPOU3BOIHYI0 IO BPEMEHHU BBIOPAHHOTO HMCTOYHHKA CUTHAJIA.

HMuddepeHIupoBaHe MOKHO HCHOJb30BATh O/ HU3MepPeHUs MTIHOBEHHOTO
3HaUYeHUsd Ilepenaga curHaja. Hampumep, ¢ moMoibio (QyHKIINH
muddpepeHITUPOBAHNSI MOKHO H3MEPUTh CKOPOCTb HApaCTaHUSA BBIXOHOI'O
HAIIPAKEHUSA OIEePAUOHHOI0 YCHJINTEJ.

IIponienypa nuddepeHIIMPOBaHUA OYeHb UYBCTBUTEJbHA K IITyMaM,
O09TOMY B KadecTBe peskuMa c0oOpa JAaHHBIX PEeKOMEHIyeTCs yCTaHOBHUTh
Ycpepnenue (cM. pasmes "BriGop pemxuma cOopa JaHHBIX' Ha cTpaHuie 214).

®Oyukiusa d/dt BpicTpanBaeT MPOU3BOSHYI0 BBIOPAHHOI'0O HCTOYHHKA II0
dopmyie "olleHKa cpeqHero 3HaUYeHUd mnepenaga no 4 toukam'. Jlasee
HpUBEIEHO ypaBHEHHE:

_ Yira 290 2V " Vig
i 8At

.
o
]

mudepeHInaJIbHbIA CUTHAJT,

* y = TOYKH JaHHBIX 1, 2, 3 miu 4, niu g(t) (BHyTpeHHee
apud@MeTHUYECKOe TeHCTBUE) KaHAJA;

e i = ykasaTe/Jb TOYKH HAHHBIX;

e At = BpeMeHHOU HHTEPBAJ MEKIY TOYKAMHU.
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Maremarnyeckaa o6pa6otka ocuunnorpamm 4

Puc. 7 Mpumep dyHkUMM anchepeHumpoBaHua

Cm.1akke ¢ "BpimosiHeHne QYHKIIMU IMPeoOpasoBaHUS WJIM IIPUMeHeHUe (PUJIbTPOB K
pesysabpTary apuMeETUYECKOd omeparuu’ Ha cTpaHuie 83

e "EQWHUIBI U3MEPEHUH /I OCIIU/IJIOrPAMM MAaTeMaTHYEeCKUX
dyHEUH" Ha cTpaHune 84

NuTterpupoBanne

[ at - (PYHKIIMSA UHTErPUPOBAHUA BBIYUC/ISET WHTErpasl CUTHAJIa
BBIOPAHHOI'O HCTOYHHEA. MHTerpupoBaHHe MOKHO IIPUMEHATDL /I
U3MepPEeHUsA SHEePruu HMIIYyJIbCOB B BOJIBT-CEKYHIAX WJIH JIJIA U3MepeHUd
IJIOIIAIU MO I'padHKOM.

[ dt - dyHEIHA DOpMUPYeT HHTErpas CHrHAJA HCTOUYHHKA COIVIACHO
TpaleneuIaJIbHOMY aJITOPUTMY C HCIIOJIb30BAHHEM (POPMYJIBIL:

n
l,=c,+ AtZyl.
=0

B sTtom BbBIPpaXKEeHUHN:
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e | - mpowHTEerpupoBaHHaA OCIHUJ/IJIOTDAMMAa

At — BpeMeHHOH HMHTepBaJ MEXIYy TOUYKAMU

* Yy — TOYKM JAHHBIX KaHasoB 1,2, 3 miu 4, auoo g(t) (BHyTpeHHssS
apudMeTHUYecKas oleparys)

¢ CO — IIpOM3BOJIbHAA KOHCTaHTa

LI HHOEKC TOYEeK JaHHBbIX

OmepaTop HHTETPUPOBAHUA MPEIOCTABJIET B PACIOPAKEHUE TT0Ib30BATEIA
dyHKIUOHAJbHYI0 KJjaapunry Offset, koTopad mosBosigeT BBecTH
KOMITEHCAIUI0 IMOCTOSIHHOM COCTABJIAIOINIEN BXOIHOTO cHUTHaJsa.. HeboJibimoe
CMellleHHe IO IOCTOSAHHOMY HAIIPAMXKEHUI0 Ha Bxoae (DYHKIUH
WHTErpupoBaHud (U Maske HeOOJIbINasd MOTPENIHOCTh KaJMOPOBKU
ocnmiorpada) MOKET BbI3BATh IIOCTEIIEHHOE «CIIOJI3aHHEe» Pe3yJIbTaTa
WHTErpupoOBaHUA BBepX MU BHHU3. KoMIleHcalus MOCTOSIHHOM
COCTABJIAIONIEH MMO3BOJIIET BHIPOBHATH PE3y/IbTHPYIOIIYIO OCIHJIJIOrPaMMY.
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Suto

WHTerpupoBaHue
6es -
KoMneHcauum
NOCTOSIHHOW

COCTaBnsaoLwemn

Auto

WHTerpuposaHue
C KoMneHcauuen
MOCTOAHHON ~__
COCTaBIISAOLLIEN

Puc. 8 WHTerpupoBaHue u cMmelLleHUe cUrHana
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Cm. Takxe
pasgenbi 4.3 u
4.10.

e "BpimosiHeHHEe (PYHKIIUH IIPeoOpasoBaHUA WK IIPpUMeHeHHe (PUILTPOB K
pesysabpTary apuMeTHYeCcKOd omepaluu' Ha cTpaHuie 83

e "EAUHUITBI U3MePEeHUU /I OCIUJIJIOTPaMM MaTeMaTH4eCKUX
dyHKnui" Ha cTpaHule 84

N3mepenua ¢ npumenennem 6bictporo npeobpasosanua Qypoe (FFT)

®yukiua FFT npuMmeHseTcs /I BBIYHUCIEHHA OBICTPOrO IIPeo6pasoBaHUI
dypbe € UCHOJIB30BAHNEM AHAJIOTOBBLIX BXOJHBIX KAHAJIOB WU
MaTeMaTH4deckoll omepanuu g(t). @yukiusa FFT 6eper oiudgpoBaHHYIO
3aIIUCh BPEMEHHOH 3aBHCHMOCTU CHUTHAJIa 33JaHHOTO MCTOYHHUKA U
npeoOpasyeT ee B Y4acTOTHYI0 oOGJjacTb. Korma BeiOpana dyukrua FFT, To
Ha 9KpaHe ociuiorpadga oroopaskaercsa cuekTp FFT kak 3aBHCHMOCTD
ypoBHA B Jenubesax oT BoJsbTa (dBV) or wacToThl. IIpu sTOM IIO
TOPHU3OHTAJIbHOII OCH BMECTO BPeMeHHU OTKJaabIBaeTcda 4dactoTa (['1), a mo
BEPTUKAJIbHON OCH — YPOBEHb B MEIHOE/IaxX.

®Oyaknuio FFT npuMeHAOT /i BBIABJICHUA IIPOOJIeM, CBI3aHHBIX C
HepeKPeCcTHBIMU IIOMEXaMH, JJIA BBIABJIECHUA IPUYNH HEJTUHEHHBIX
HCKAKEHUH B YCHJINTEJNIX, a TaKiKe I/ HACTPOHKH aHAJIOTOBBIX
bUILTPOB.

YT0o0bI BLIBECTH HA KpaH rpadUkK, HOJYYEeHHBIA B pesysibTaTe OLICTPOIO
npeobpasoBanusi Pypbe, JeHCTBYHTE CJAEAYIOIIIM 00pPa3oM:

1 Haxwmwure kaapunry [Math], HamMuTe QYHKIIMOHAJIBHYIO KJIABHIILY
Function u BriOepuTe f(t)., 3aTeM HamMuTe QPYHKIIMOHAJIHHYIO KJIABHIILY
Operator u Br1OepuTe FFT.

curHans" [t] = FFTChT) YacT. api

Jon. BNO
~p-

0 nepatop LS ] 1

FFT i

Source 1 — BBIOOP MCTOYHHKA CHUTHAJIA [JId OBICTPOIO IIPEOOpPa3OBAHMA
dypbe (cM. pasnaena 4.2 "BeimosiHeHHne (PYHKIMA TpeoOpasoBaHUSI WU
npuMeHeHHe (PUJIBTPOB K Pe3yJIbTaTy apuMeTHdecKon

omepanun" Ha crpaHune 83 o BbIOOpe ¢(t) B KauecTBe MCTOUHHKA).
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Span — ycraHoBKa oO0Iel mupuHbl ciiekrpa FFT, oTo6paxaemoro Ha
9KpaHe (cjeBa HaIpapo). YTOOBI MOJYYHUTH IeHY de/IeHUs IIKaJIbl B
repuax Ha JejeHHe, cjeayeT pasfeauTb Ha 10 sHaveHHe IIUPUHBI
crekTpa. Bbl MoKeTe yCTAHOBUTH 3HaUeHHE IapaMeTpa Span BbIIle
MaKCHUMaJIbHO BO3MOJKHOM YaCTOTBI; B 9TOM CJy4ae OTOOpamKaeMbIi
CIIEKTp 3alMeT JIUIb YacTh 3KpaHa. HaxkMure (pyHKIIMOHAJIBHYIO
KJIABHUIILY Span, 3aTeM BpalnaiiTe py4dky Entry, 4ToObI yCTaHOBUTH
JKeJIaeMbIH YaCTOTHBIM AHAIIA30H OJIs OTOOpameHHs Ha dKpaHe.

Center — ycTraHoBKa 4acToThl B crnekrpe FFT, koTopas mo/KHA
0TOOpaKaThbCA HA IeHTPAJIbHOM BEPTHUKAJBHOUM JIMHHUU CETKU dKpaHAa.
Mo:kHO yCTaHOBUTH 3HadeHHe IMapamerpa Center HHKe ITOJIOBUHBI
YaCTOTHOIO AUANA30HA WUJIHM BbIIle MAKCHMAJbHO BO3MOIKHOM
YaCTOTBI; B 3TOM CJIydae OTOOPAMKAaeMbIH CIIEKTDP 3aiiMeT JIUIIb YacThb
skpaHa. HaxxMure (pyHKIIMOHAJIbHYIO EJaBuiry Center, saTem
BpalaniTe pydky Entry, 4To0bl yCTAHOBUTDH KeJIaeMyI0 IEHTPAJIbHYIO
YacTOTy Ha JHCILIEE.

Scale — mosBoJsisseT BaM yCTAHOBHUTDH Ballli COOCTBEHHBIE MacCIITAOHbIE
Koo purnmenTs! 1A FFT, BoIpaskeHHbIe B OernuoOesax Ha Je/IeHue.
Cum. "Hacrpoiika Macimrada M CMeIeHHUs] CUTHAJIA MaTeMaTHYeCKOH
dyHrnun" Ha cTpaHuile 84.

Offset — mo3BOJIAET BAM YCTaHOBUTH Ballle COOCTBEHHOE CMeIlleHHe /I
FFT. 3nHadyenne cMellleHUsA BbIpaskaeTcd B JOelubesax M oToOpakaeTcs
I[eHTPaJIbHOH I'OPU30HTAJIbHOU JIMHHUEH CeTKH sKpaHa. CM.
"HacTpoiika maciraba M CMeIleHHs CHIHajIa MaTeMaTHYecKOHn
dbyarmun" Ha cTpaHuIe 84.

More FFT — BbI30B Ha KpaH MEHIO TOIIOJHUTEJbHBIX YCTaHOBOK
napametpoB FFT.

2 Haxwmure dyHKIMoHaJbHYI0 K/aaBuiily More FFT, uTo6b1 BhIBeCcTH Ha
9KpaH MEHIO JOIIOJTHUTEJIFHBIX YCTAaHOBOK IapameTpoB FFT.

Window - BrI6Op OKHA IM(PPOBOIH (PUIABTPAIMH I IPUMEHEHUA K
BxXoaHoMy curHasay FFT:

Hanning — OKHO XeHUHTa JJ1d4 BBIIIOJIHEHHUA TOYHBIX YaCTOTHBIX
I/I3MepeHI/Iﬁ HJIN JId paspelieHusI OBYyX GJIMBKNX YaCTOTHBIX
COCTABJ/IAIOIIUX.
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Flat Top — OKHO ¢ IJIOCKOH BEpPIIMHOU /I BBIIOJTHEHHSI TOYHBIX
aMILINTYIHBIX H3MEPEHUH CIEKTPaJIbHbIX ITHKOB.

Rectangular — (IpaMoyrosibHOe OKHO) — XOpolllee YaCTOTHOE
paspellleHre ¥ aMILIMTYIHAsA TOYHOCTb, OJHAKO IPUMEHEHHE STOI0
OKHA OI'PAHUYEHO CJIyYasMH OTCYTCTBHUA IPOCAYHUBAHUA
CIIEKTPAJIbHBIX COCTABJIAIOIMX. [I[puMeHAeTCA ¢ TaKUMU
CHTHAJIAMH, KaK ICEBIOCIAYYANHBIN IIIyM, MMILYJIbCHI,
CHHYCOHNJAJIbHBIE IIAaUYKH W 3aTyXalollfe CUHYCOMAAJIbHbIE
KoJieOaHu.

Blackman Harris — okHo BiskmaHa-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 HM3MEPEHHS IIKAJIbI
FFT no Beptukasau: meruoesa (Decibels) mix BoJbT 3(pPEeKTHBHOTO
sHaueHud HanpsuxeHud (V RMS).

Auto Setup — ycTaHaB/JIMBaeT Takue 3HAUYEHHUd MMapaMeTpPOB Span u
Center, mpu KOTOPBIX 00€CIEUYUBAETCA OTOOPAMKEHHE BCETO
uMemIerocs ciekrpa. MakcuMaJbHO BO3MOMKHAA YaCTOTa PaBHA
HoJIOBUHE 4YacToThbl auckperusanuu FFT, koTropasd 3aBUCHT OT
YCTAaHOBKU Ko3(pUIlMeHTa pasBepTKU (BpeMsd/aesieHue). PaspeleHue
FFT paBHO pe3yabTaTy AejeHusd 3(PPEeKTUBHON YaCTOThI
JHucKpeTuzanuu Ha KosudecTBO Touek B FFT (fg/N). Texymiee

paspemesue FFT unpunupyercda Haja DYHKIIUOHAJIHLHBIMUA KJIABUIIIAMU.

OcobeHHoCTH perynupoBKn MaciTtaba n cMmelLeHna

Ecnu Bbl He M3MeHAeTe BpyYHYIo ycTaHOBKM MacluTtaba u cmeweHua FFT, To npu BpaweHun
PYYKM perynupoBku KoadhduumMeHTa pa3BepTku NPOUCX0ANT aBTOMATUYECKOe U3MeHeHue
YacTOTHOTO AManas3oHa U LieHTpanbHOW YacToTbl, YT06bl 06€cneynTb oNTUManbHoe
HabnwAeHne NonHoro cnekrpa.

Ecnu e Bbl BpyyHylo ycTaHaBnuBaeTe MacluTab U CMeLLEeHNE, TO BpalLLleHUe PyyKu
perynupoBku KoadchmumeHTa pasBepTku He M3MeHAET YCTaHOBKM YacTOTHOIO Anana3oHa u
LieHTpanbHOW YacToTbl, YT0 06ecneympaeT 6onee noapobHoe oTobpa’keHMe B OKPECTHOCTH
onpeaeneHHO| 4acToTbl.

Haxatue dyHkunoHanbHoii knasuwum FFT Auto Setup npuBoaunT K aBTOMaTUYecKoMy
nepemMacLitabupoBaHuto rpaguka; npym aTOM 3Ha4eHWA YaCTOTHOrO Anana3oHa un
LieHTpanbHOW YacToTbl aBTOMATUUYECKM OTCMEXMBAIOT YCTaHOBKY K03dhhuLMEHTa pa3BepTKu.
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3 Jlyia BBINOJIHEHUS KYPCOPHBIX M3MePeHHH HaskMmuTe Kjiasuiry Cursors u
ycTaHOBUTEe (DYHKI[MOHAJbHYI0 Kiasuiiry Source Ha Math: f(t)..

/11 u3aMepeHUusA 3HaYeHUH YaCTOThI U PA3HOCTH JIByX 3HAYEHHUU YaCTOTBI
(AX) mogwsyiTech kKypcopamu X1 u X2. Jljad uaMepeHUs aMIIATYIbI B
menmOesax M pasHoOcTH aMILIuTyx (AY) moJsibsyiTech Kypcopamu Y1 u
Y2.

4 ]lnd BBIIOJHEHUS IMPOYHX HM3MepeHHH HamMuTe Kiaasuinry [Meas] u
yCTaHOBUTe (PYHKIMOHAJIbHYIO KJIaBuiry Source ma Math: f(t)..

Ha rpacdurke FFT M0KHO BBINOJIHATHL U3MEPEHUI MEKIYIHUKOBBIX
3HAYEeHUU, MaKCUMAaJIbHOT0, MUHUMAJIbHOTO M CPeJHEro 3HaYeHUA B
menuoOesiax. Bbl MoKeTe Takke HAWTH 3HAYEHHUE YaCTOThI IIPU IIEPBOM
HOABJIEHUN MaKCHUMyMa CHUTHaJa ¢ MOMOIIbI0 M3MEPEHUs Iapamerpa X
at Max Y.

IlokasaHHBIA Ha cjaenyroleM pucyHke cruekTp FFT moJsyden mpu mojgade Ha
KaHaJ 1 curxajia mpamMoyroJabHou ¢opmbl 4 B, 75 kIl'm. KoadpdumueHr
pa3BepTKH yCTaHOBJeH Ha 50 MKc/OeJs., YyBCTBUTEJbHOCTb 110 BEPTHUKAJIU
Ha 1 B/mesn., mapamerp Units/div Ha 20 dBV, cmemenue (Offset) Ha

-60,0 dBV, nenrpasprHaa (Center) gactora Ha 250 kI'I, YaCTOTHBIN
nuamna3oH (Span) Ha 500 xkI'm u mapamerp Window Ha Hanning.

|"”||

ot

II\Nlllw' }ml}l"r |
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Cm. Takxe
pasgenbi 4.3 u
4.10.

e "BpimosiHeHHEe (PYHKIIUH IIPeoOpasoBaHUA WK IIPpUMeHeHHe (PUILTPOB K
pesysabpTary apuMeTHYeCcKOd omepaluu' Ha cTpaHuie 83

¢ "Pexomenmanuu mo uamepeHuaMm FFT" Ha crpanune 96
e "Equnuinel usmepenuii FFT" Ha cTtpaHuie 98

e "SHaueHHEe ITOCTOSIHHOHM COCTaBJ/IAIIEd npu BhrumciaeHuu FFT" Ha
crpanuiie 98

e "JloskHbIe YAaCTOTHBIE COCTABJIAIOIINE W HaJOMKeHHEe CIEeKTPOB" Ha
cTpaHuiie 98

¢ "l[I[pocaunBaHne CIEKTPaJbHBIX COCTABJAAINUX' Ha ctpaHmie 100

e "EquHUIIBI U3MepeHUN )i OCIIUJIJIOrpaMM MaTeMaTH4YeCKUX
dyHEIIUE" HA cTpaHuie 84

Pekomenpauuu no uamepennam FFT

KosmmuecTBO TOUEK, peructpupyeMbix s 3anucu FFT, moxkeT moxomauTs 0
65536. OTOOpaskaTCA BCe TOYKM, KOIMla YaCTOTHBIA JHAIIA30H
MmakcuMasieH. Korma Ha skpaHe oroOpaxkaercsa ciekTp FFT, opransl
yHOpaBJIeHUsA YaCTOTHBIM JHAIIa30HOM U IeHTPaJbHOH YaCTOTOM
NPUMEHSIIOTCSA [JId 00C/IeTOBaHUs CIIEKTPa B 00/IaCTH HMHTEPECYIOIed Bac
94acTOThI IIPUMEPHO TaK Ke, KaK y aHajus3aTopa ciekrpa. [lomectuTe
HHTEPECYIOIYI0 BaC YacTh CHEKTpa B IeHTP dKpaHa W yMeHbIIanTe
YaCTOTHBIA [HAIIA30H, YTOObI YBEJHYNTh paspelleHne OTOOpaMKeHUs
crekTpa. Illpum yMeHBIIIEHUH YaCTOTHOTO NUANa30HA yMeHbIIaeTCd
KOJIMYECTBO OTOOPAKAEMBIX TOYEK M IPOHCXOOUT PACTIKKA
oTOoOpakaeMoro Ha sKpaHe CIEKTpa.

Korma Ha skpaHe oToOpaskaercsa coektp FFT, mosabsyiiTech KaaBUIIaMHU
[Math] u [Cursors] mj1s1 mepekJOUYeHUA MeKTY H3MePUTeIbHBIMU
QYHKIIUIMA U CPeNCTBAMH yIpaBJIeHHd YacCTOTHOI o6JacTbio B MeHI0 FFT.

Paspewenne FFT

Paspewenune FFT paBHO pesynbTaty AeneHna achpeKTMBHOM YacToTbl AUCKPETU3ALIMN Ha
konuuectso Touek B FFT (fs/N). Mpu dmkcmposanHom konnyectse Touek FFT (a0 65536)
YeM MeHblLLEe YacToTa AUCKPETU3aLIMK, TEM JyYLLe pa3peLLEeHue.

YMmenblieHne sP@EKTUBHON YaCTOThI JMCKPETU3ALUH IIyTeM BbIOOpa 0oJsiee
HU3KOH CKOPOCTH pas3BepTKH (6oJiee BHICOKOrO 3HAUYeHUA K03(pHuIueHTa
PasBePTKU) OPUBOJAUT K MOBBINIEHHUID HU3KOYACTOTHOI'O PaspelieHusd
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oroOpaskeHusa ciekrpa FFT, ogHAaKO yBe/JIMYUBAET BEPOITHOCTDH IMOSIBJIEHUI
JIOJKHBIX YaCTOTHBIX cocTaBjdmonux. Paspemienue FFT paBHO pesysbTaTy
nesieHua 3P@MEKTUBHOU YaCTOTBhI JUCKPETU3AIMHA HA KOJUYECTBO TOYEK B
FFT. PeasibHOe paspellleHre OTOOpaskeHUsA CIIeKTpa OyaeT He CTOJIb
BBICOKHM, IIOCKOJIBKY CIIOCOOHOCTB paspeliaTh ABe OJH3KHE YaCTOThI B
IeHCTBUTE/ILHOCTH OrPaHUYHBaeTcd (popMoOil OKHA-(PUIbTPA. XOPOIIHHA
cnoco6 IPOBEPKH paspelleHUusa ABYX OJU3KHX YaCTOT COCTOUT B
00c/IeqoBaHUHA OOKOBBIX MOJIOC aMILIHUTYIHO-MOIY/THPOBAHHOI'O
CHUHYCOUIAJIbHOT'O0 CHUTHAJIA.

JJ1A MOCTH:KEeHUS HAWJIYyYIIeH TOYHOCTH BOCITPOHU3BENEHHS CHEKTPa II0
BEPTUKAJIU IIPU U3MEPEHUU ITHKOB:

e [IpaBWIBLHO yCTAHOBHTE KO3(PPHUIHMEHT ocaadeHnusd npoOHuka. Ero
ycraHnaBauBailoT n3 MeH0o Channel, eciin 00beKTOM HEHCTBUI
(omepaHaOM) SABJISETCS KaHaJI.

* YCTaHOBHUTE YyBCTBHUTEJbHOCTh KAaHAJIA-MCTOYHHUKA TAK, YTOObI CUTHAJI
0TOOpAKAJICSI IMOYTH BO BeCh 9KPaH, HO 0e3 OrpaHHUYEeHUS.

e IIpumensiite okHO ¢ miockod BepruHou (Flat Top).

¢ YcTaHOBHUTE BBICOKYI0 UyBCTBHTe/bHOCTh FFT, Hampumep, 2 memudesia
Ha [JeJseHue.

/1A MoCTH:KeHUS HAWJIy4IIed TOYHOCTHU BOCIIPOU3BENEeHUA YACTOThI Ha
OHUKax:

e IIpumensiite okHo XeHHunra (Hanning).

¢ ITloapsyiiTech MeHI0 Cursors Jjis yCTAaHOBKH Kypcopa X Ha
WHTEPECYONIYI0 BaC YaCTOTY.

e OTpery/jupyiTe 4acTOTHBIA JHUANAa30H [JId HOBBIINIEHUI TOYHOCTHU
MO3UITMOHUPOBAHUA Kypcopa.

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

3a OIMOJHUTEJHLHOH HH(pOpMaIlHell Mo IIPHUMEHEeHUI0 OLICTPOro
npeoo6paszopanusg Pypbe oOparaiTech k myoaukanuu Agilent Ne 243 «The
Fundamentals of Signal
Analysis»:"http://cp.literature.agilent.com/litweb/pdf/5952-8898E.pdf".
Homo/siHUTebHAA UHPOPMAIIUA Ha 3TOT CUeT COAEpP:KUTCA TaKike B rJiaBe 4
kHuru: Robert A. Witte - «Spectrum and Network Measurements».
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Eaunnubl namepennii FFT

YposeHb 0 dBV cooTBeTCTBYyeT CUHYCOUJAJILHOMY CUTHAJIYy C HAIpSKeHUEeM
1 Badpd. Korga mcrounnkom curaasia FFT aBisgercsa rkamasa 1 miam KaHasa 2
(y1m6o kKaHa 1 3 Wik 4 y YeThbIPeXKaHAJbHOI'O OCHuJLIorpada), To equHuIleH
usMepeHus i ocrusriorpamm FFT seiasercs gerubes ot BoJsbTa (dBV),
KOr7ia eqUHHUIeH M3MepeHUs CUTHaJIa B KaHaJjIaX SBJISIETCI BOJIBT U
BXOJHOU HUMIIETaHC KAaHAJIOB ycTaHOBJeH HA 1 MOwm.

Enununeil usmepenns mjid rpadukoB FFT saBisierca menubes oT
mutuBarTa (dBm), Korma equHHUIEH M3MepEeHHsI CUTHaJIa B KaHaJjIax
SABJIAETCSI BOJIBT M BXOJHOH HMIIEJJaHC KaHaJOB ycTaHOBJIeH Ha 50 Owm.

Enqununeii nsmepenns aia rpacdpuroB FFT apiasgercsa menuben (dB) mia
BcexX mpouux UCTOYHHKOB FFT mau B ToM ciydae, Korma eTuHHUIEH
U3MepEeHUs CUTHaJIa B KaHAJaX-UCTOUYHHKAX SBJISETCSI aMIIep.

3HaueHne NoCcToAHHON cocTaBnAlowwel npu Bbluncnenum FFT

B pesynabraTe Bbhruuciaenus FFT mosaydaeTca HenmpaBUJIbHOE 3HAUYEHUE
NOCTOSTHHOH cocTap/idonieil. [Ipu sToM He yUHTBHIBAeTCA CMeIleHUe y
IeHTpa 9KpaHa. 3HaUeHHe ITOCTOTIHHON COCTABJIAIONIEN He KOPPEKTUPYETCA
paji TOYHOTO OTOOpaxMeHus OJU3KUX K HYJIEBOH YACTOTE YaCTOTHBIX
COCTABJIAIOIHX.

Jlo>xHble yacToTHbIE COCTaBNAKOLME U HANOXXEHHUE cnekTtpoB

IIpu npumenenuun FFT BaxkHO MMeTh MpecTaBIeHNEe O JIOKHBIX YACTOTHBIX
COCTABJIAIONINX, BOSHUKAIOIIUX HPU TUCKpeTUsaruu. [Ipu BbITOSTHEHUU
usMepeHud ¢ npuMenenneM FFT omepaTop mo/skeH HOHHUMATh, YTO UMEHHO
IOJIKHO CONNEPKATHCA B YACTOTHOHM OGJIACTH, U YYUTHIBATb YACTOTY
IUCKPETH3AINH, YaCTOTHBIM AUAIMa30H U II0JI0CY IPOIyCKaHUA
ocrimsiorpadga. Paspemenue FFT (oTHolIeHHMe YacTOThI AUCKPETHU3AIINH K
kosmmdectBy Touek FFT) mHmunupyercd npaAMo HaJ (PyHKITMOHAJIBHBIMU
KJIaBHIIIAMH, KOT[a Ha dKpaHe oToOpaskaercsa MeHio FFT.
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Yacrora HalikBucta v Hano>xeHue CNeKTpoB B 4aCTOTHOM o6nacTu

Yacrota HaiikBucTa ABnAeTcA MakcUManbHOW Y4acToTOM, KOTOPYIO MOXET 3aperncTpupoBaTh
6e3 NOABNEHNA NOXKHbIX YAaCTOTHbIX COCTaBNALLMX N060I ocuunnorpad,
OCYyLLIeCTBNAIOLLMIA OLMPOBKY CUIHANOB B peanbHoM MacluTabe BpemeHu. ITa yactoTa
paBHa NONOBUHE YacTOTbl AUCKPETU3aLMKU. HacTOTHbIE KOMMOHEHTbI, NPeBbILLaloLLIMe
yactoty HalikBucra, He MoryT 6bITb NpaBUNbHO 06paboTaHbl, YTO MPUBOAUT K Tak
Ha3bIBaeMOMY HanoxxeHuio cnekTpoB. Yactota HalikBucTa cooTBeTCTBYET MakCUManbHO
yacToTe cUrHana, KoTopblii MoxeT 6biTb 06paboTtaH 6e3 UCKaXKeHWiA.

HaJtokeHHe CIIEKTPOB BO3HHKAET, KOIJa YaCTOTHBIE COCTABJIAIOIIUE
CATHAJIa MPEBBIMIAIOT HOJOBHHY YaCTOThI AHCKpeTHsanuu. II0CKOJIBbKY
cuextp FFT orpanuyeH 5Toil 4acTOTOH, TO JII0Oble OoJjiee
BBICOKOYACTOTHBIE COCTABJIAIONINE OTOOPAKAIOTCA Ha 6ojiee HU3KOM
(J1osKHOM) YacToTe.

Ha cienyronieM pUCYHKe ITOKa3aH HIPUMeED HAJJIOMKEHUA CIEKTPOB. ITO
criekTp MeaHapa ¢ yacToTodl 990 I'll, KOTOPBIH COIEPKUT MHOKECTBO
rapMoHuK. Yactora mauckperusanuu FFT cocrap/isderT B JaHHOM IIpHUMepe
100 xBBIO/c. Ha 3TO¥ oCIM/IIIOTpaMMe COCTABJIAIONINE BXOTHOT'O CHUTHAJIA C
YacTOTOH, IPeBBINaIel YyacToTy HallkBuCTa, 0TOOpAKAIOTCA 3€PKAJIbHO
OTHOCHUTEJIPHO IPABOM KPOMKH SKpaHa.
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4  Maremarnueckaa o6pabotka ocuunnorpamm

ot

Yaot auckp B = 100k

Puc. 9 HanoxeHue cnekTpoB

IlocKoJIbKYy YacCTOTHBIN JUANA30H MPOCTHPAETCA OT HYJd A0 YaCTOThI
HadikBucra, To IJI NpeaOTBPaIlleHUs BOSHUKHOBEHUA JIOKHBIX YACTOTHBIX
COCTABJIAIOIINX HEOOXOIMMO, YTOObI BEPXHISI M'PAHUIA YACTOTHOT'O
JUaNa3oHa ITPEBBINIAJIa YaCTOTY CYIIECTBEHHBIX (II0 SHEPIrHH) YaCTOTHBIX
COCTaBJIAIONINX BXOJHOI'O CUTHAJIA.

I'IpocatuaHMe CneKkTpanbHbiX cOCTaBNAKLUNX

®Oyaknusa FFT pa6oTraeT ¢ HOBTOPSIONMMICSA 3aIUCIMHI BPEeMEeHHOMR
3aBHCHUMOCTH CHTHaJ/Ia. B KOHIle 3amucu o6pasyeTcsa PaspblB, €C/IH TOJIBKO
3aIllCh HE COAEPIKUT IleJI0oe YHCJIO IEPHOI0B OMUMPOBAHHOIO CHUTHAJIA.
ATOT PaspbIB HA3bIBAETCSI MPOCAYNBAHHEM CIIEKTPAJIbHBIX COCTABJIAIONINX.
/11 MUHUMH3AITANA IIPOCAYNBAHUSA CIIEKTPAJILHBIX COCTABJIAIONIAX B
kKadvecTBe puabTpoB a1 FFT nmpumeHsioTcs OKHa, IIJIABHO
Opub/IMKaroecs K Hy/II0 B HavajJe U B KOHIle curHasa. B menio FFT
npeajiaraeTcs 4deTbIpe OKHa — oKHO XeHHHHra (Hanning), oKHO C ILTOCKOH
BepiuHo# (Flat Top), npamoyrospHoe okHO (Rectangular) u okHO
Biskmana- Xappuca (Blackman-Harris). 3a momoJtHUTE/IbHON
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uH(opMaIell B OTHOIIIEHUH IIPOCAYNBAHUS CIIEKTPAJIbHBIX COCTABJIAIONINX
oOpamaiitech k myosukanuu Agilent Ne 243 «The Fundamentals of Signal
Analysis»:"http://cp.literature.agilent.com/litweb/pdf/5952-8898E.pdf."

KsapapartHblii KopeHb

C noMoIpio PYHKIIUNU KBaJAPaATHOTO KOPHI (\/) MOJKHO BBIYHCJIUTH
KBaJPATHBIM KOPEeHb BBIOPAHHOI'0O HCTOYHHKA.

Eciu npeo6pasoBaHue i ONPee/IEHHOrO BXOJAHOT'O 3HAYEHUS He
yKa3aHo, Ha BbIXOJle (pyHKIUU OyaeT OTOOPaKEHO IyCTOe MPOCTPAHCTBO
(HyJ/IeBble 3HAYEHUH).

0.0:1
10.0:1

MEHEHMA

(1]

Puc. 10 Mpumep tyHKumun \ (KBapaTHbII KOpEHD)

Cm.Takke ¢ "BpirosiHeHne PYHKIHH ITPeoOpasOBaHU HJIM IIPUMeHeHHe (PUIbTPOB K
pe3yabpTaTy apuMeTHYecKol omepanuu' Ha cTpaHuie 83

e "EQuHUIIBI U3MepeHUN /I OCIIUJIJIOrPaMM MaTeMaTHYeCKUX
dyHEIIME" HA cTpaHuie 84
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Ax+ B

C momompio (pyHKIMU AX + B (mocTymHa Ipu HaJAWYUU JIUIEH3UU HA
JOMOJIHUTE/IbHBbIe MaTeMaTudeckue namepeHus DSOX3ADVMATH) mo:xHO
OPUMEHATh KO3((MUITMEHT YCHJIEHUA U CMeEIleHHe K UMeIoleMycs
BXOTHOMY HCTOYHUKY.

tl C

Kz meHEHUA

ManH amnl=)

ManH ann{i]

Mo TadHmE 1

Puc. 11 Mpumep Ax + B

C nomonpio PyHKIHOHAJAbHON K/aapumru Gain (A) BeiGepure Koadumuent
yCHJICHU.

C momoipio QyHKIMoHaAbHOU Kjaapuimiu Offset (B) BeiOepuTe cmelenue.

Otyinune pyHEIIMH AX + B oT Maremarndyeckoi pyHkmum Magnify cocTouTt
B TOM, YTO 3HAYEHHE BbIXOAa OyHeT, CKopee BCEro, OTJIMYATHCSI OT
3HAYEHUd BXO/1a.

Cm.takke ¢ "YBenuuenwme" Ha cTrpaHuiie 108
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BoaBeneHue B kBagpar

C momoIbio (PYHKITMU BO3BEIEHHUS B KBAApaT (IOCTYIIHA HIPH HAJTUYUH
JINITeH3UN Ha MOIIOJHUTEJIbHbIE MaTeMaTHUYeCKhe U3MepPEeHUd
DSOX3ADVMATH) M0O:KHO II0 TOYKaM BO3BECTH B KBaJpaT 3HAYEHUI
BBIOPAHHOT'O MCTOYHHKA U BBIBECTH Pe3yJIbTAT.

HaxvuTe (pyHKITMOHAJBHYI KHOIIKY Source, YToGbI BhIOPATh HMCTOYHHUK
CHUTHAaJIA.

Cm.takke ¢ "KBampaTHbIf KopeHb" Ha cTpanure 101

A6contoTHoe 3HaueHue

C momoIpo0 (PyHKIMH a0COTIOTHOrO 3HAYeHW:A (MOCTYIIHA IIPH HAJUYINH
JIUIIEH3UHN Ha JIOIIOJIHUTEJbHbIE MaTeMaTHYEeCKHe HU3MepeHU
DSOX3ADVMATH) Mo0:kHO U3MEHUTDb OTpHUIATebHbIe BXOJHbIE 3HAYEHUA
Ha MOJIOKHUTE/bHbIE U OTOOPA3UTh IIOJyYeHHbBIA CHTHAJL.

MonH amn

CmeLlleHme!
MeTaunme 1

Puc. 12 [pumep abcontoTHoOro 3HaYeHuA

Cm.1akke ¢ "BosBemenme B kKBajpar' Ha cTrpanume 103

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBopactBo nonb3oBarena 103



4

104

Marematnueckaa o6paborka ocumnnorpamm

JNlorapupm

Cm. Takxe

C momoinpio pyHEnuu Jgorapudpma (log) (mocTynmHa npu HAJTUIUUA
JINITeH3UN Ha MOIIOJHUTEJIbHbIE MaTeMaTHUYeCKhe U3MepPEeHUd
DSOX3ADVMATH) MO:KHO BBIHOJHHTL IPeoOpasoBaHHE BXOTHOTO
ucToyHuKa. Eciiu npeobpasoBaHue I OIPeIeIeHHOTO BXOMHOTO 3HAUEHHUS
He YKa3aHo, Ha BbIXoJe (DYHKITUU OyHeT OTOOpakeHO ITyCTOe IMPOCTPAHCTBO
(HyJIeBbIEe 3HAYEHUA).

e "HarypasapHbI# Jiorapudm" Ha ctpanHuiie 104

HarypanbHbiv norapugpm

C noMoIbio (PYHKIIUH HaTypasJbHOro Jorapudma (In) (moctymHa mpu
HaJIMYUH JIUIEH3UU Ha JONOJHUTEIbHbIe MaTeMaTHJYeCKhe HU3MepeHUs
DSOX3ADVMATH) MOKHO BBIHOJIHHTH IPeoOpasoBaHHE BXOTHOTO
ucroyHuka. Eciiu nmpeoGpasoBaHue i OIPeIeeHHOT0 BXOJHOIO 3HAYEHHS
He yKasaHoO, Ha BbIXo[e (DYHKIUH OyHdeT OTOOpaKEeHO IIyCTOe IMPOCTPAHCTBO
(HyJs1eBble 3HAYEHU).

W acLuTaa: CmeleHme;

O nepatop MoTadmme 1
In

Puc. 13 Mpumep HaTypanbHoro norapudma
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Cm.takke ¢ "Jlorapudpm" Ha crpanuie 104

JKcnoHeHTa

C nomoupl0 (PYHKIIMHU 3KCHOHEHTHI (e”X) (IocTynHa NpU HAJIUYUU
JIAIEeH3UH Ha JOIIOJTHUTEJIbHbIe MaTeMaTHUYeCKhe W3MepeHUd
DSOX3ADVMATH) MOKHO BBIIIOJIHHTEH ITPeoOpasoBaHHE BXOTHOTO
UCTOYHUEKA.

Cm.1akke ¢ "OkcmoHeHTa ocHoBaHus 10" Ha crpaHune 105

JkcnoHeHTa ocHoBaHua 10

C nomonpio PYHKIMHA 3KCHOHEeHThI ocHoBaHUA 10 (107X) (mocTymHa mpu
HaJIMYUM JIUIeH3UU Ha JONOJIHUTeJbHble MaTeMaTH4YecKue U3MepeHUd
DSOX3ADVMATH) MO3HO BBIIIOJIHHTEH IIpeo6pasoBaHUe BXOIHOTO
HCTOYHUKA.

Agilent

Kanansl

1

0c

(=10
Man ann|4):

NanH amn(M]:

MeTadHmE 1

Puc. 14 Mpumep akcnoHeHTbl ocHoBaHuA 10

Cm.1akke ¢ "OkcmoHeHTa" Ha crpaHuie 105
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Marematnueckaa o6paborka ocumnnorpamm

Maremarnueckue hunbrpbl

106

C 1oMOIIbI0 JUIEH3UH Ha JOIOJHUTEJbHbIE MaTeMaTHUYeCKue HU3MepeHUA
DSOX3ADVMATH Mo0:KHO HCIIOJIb30BATh MaTeMaTH4vecKue (PUIbTPBI JJId
CO3/TaHUS CHUTHaJIa (PUJIBTPA BBICOKUX M HHU3KHUX YACTOT HA aHAJIOTOBOM
BXOJHOM KaHaJle HJIM IO pe3ysabTaTaM apu@PMeTHYECKOro JeHCTBHUI.

e "OWJILTP BBICOKUX U HU3KHX YacToT' Ha crpaHuie 106

(DVIHI:'I'p BbICOKUX U HU3KUX HacToT

C nmoMmompb (PYHKIIUH (PUJIBTPA BHICOKUX U HU3KUX YACTOT (JJOCTYITHBI ITPH
HaJIMYUM JIUIEH3UU Ha JONOJHHUTE/IbHbIe MaTeMaTHJYecKhe HU3MepeHUs
DSOX3ADVMATH) MOHO IPHUMEHUTH (PHJILTP K BbIOPAHHOH KPHUBOMH
HCTOYHHKA U OTOOPasUTh Pe3ysIbTaT B BHAE MaTEeMaTHYECKOH (DYHKIIHH.

CDI/IJ'II)Tp BBICOKHUX YaCTOT ABJIAETCI OJHOIIOJIFOCHBIM (bI/IJ'IprOM BBICOKHX
qacToT.

DUJIBPTP HU3KUX YaCTOT ABJAeTca (pusabTpoM Bessel-Thompson 4-ro
HopAIKA.

;131 BRIGOpPA YaCTOTHI cpesa (PUIbTPa -3 OB HCIOJIB3YHTE

dyHKIIHOHAIbHYI0 KjaaBunry Bandwidth.

OTHolueHue yacToTbl HalikBucTa BX0oAHOrO cUrHana K BbibpaHHON YacToTe cpesa -3 Ab
onpezenaeTt YACNO ToYeEK, AOCTYMHbIX ANA BbIBOAA, U B HEKOTOPbIX CMy4YanX Ha KPMBOM
BbIX0/1a TOYKMN OTCYTCTBYIOT.
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Mann amn1]

NanH &

Mo TadHmE 1

|

Puc. 15 [Mpumep dunbTpa HU3KMX YacToT

Maremaruueckasn BU3yanusauua

C moMoIpio JUIEH3UH Ha JOIOJHUTEeJbHbIe MaTeMaTHuYeckrue U3MepeHUsd
DSOX3ADVMATH Mo0kHO HpUMEHSATh (PYHKIIUA MaTeMaTHIeCKOH

BU3YaJIU3AINU JJIA IIPOCMOTPA MOJYIeHHbIX HAHHBIX W 3HAYEHUH
M3MEPEHUH Pas/IMIHbIMHU CIIOCOOAMHU.

e "YBequuenue" Ha ctpaHuie 108
¢ "OTKJIOHEeHHe m3MepeHusa" Ha crpaHuie 108
'"Tpaduk CHHXPOHU3AIUU JIOTHYECKOU IIUHBLI" Ha cTpaHune 110

e '"T'pacuk cocTosgsHHUS JIOTHYECKOU IIMHBI" Ha cTpaHume 111
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YBenuyenue

C moMoIbI0 MaTeMaTHYeCKOU (PYHKIIMU yBeJMUYeHHs (JOCTYIHa IIpU
Ha/JIUYUM JIUIEH3UHU Ha TONOJHUTEJbHbIE MaTeMaTUYeCKHue MU3MepeHUsd
DSOX3ADVMATH) M0:KHO OTOOPA3UTh HMEIOIIUICA BXOTHON MCTOYHHE C
Pa3IMYHbBIMHA HACTPOUKAMHU MO BEPTHUKAJIU NJId 0ojiee HeTaJIbHOI'O
OpPOCMOTPa M300pakeHUs B BEPTHKAJIbHOM IIJIOCKOCTH.

Agilent

Hapmen sHbl
1.006G:

Kanant

oc 10.0

Kz meHEHUA
ManH amnl=)

ManH ann{i]

Mo TadHmE 1

Puc. 16 Mpumep yBennueHna

Cm.takke * "Ax + B" Ha crpaHuie 102

OTknoHeHne u3amepeHuna

C momolbl0 (PYHKITMU OTKJIOHEHUS U3MepeHHA (JOCTYIIHA IIPU HAJTUYIUHU
JINITeH3UN Ha MOIIOJHHUTEJIbHbIE MaTeMaTHUYeCKhe U3MepPEeHUI
DSOX3ADVMATH) MOKHO HPOCMOTPETh 3HAUEHHSI HM3MEPEeHHH 1A KPHUBOI
(ucxonA W3 HACTPOEK IIOpora M3MepPeHWI) BO BpeM:dA NBUKEHUSI KPUBOH IO
dKpaHy. [lJ1d KaKIOTo ITUKJIA IPOBOIUTCI U3MEPEHHEe, U ero 3HadYeHue
oToOpakaeTCcs Ha 3KpaHe.
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47 40% 10.00%/ ABTO N 1289

Agllent

Kanant
10.0:1
10.0:1

Kypoapnl

CMELLEHKHE

Puc. 17 [Tpumep oTkNOHEHMA U3MepeHHUA

Hasxxvure (byHKIMOHAJIBHYIO KJaBHIILYy Type:, 4TOObI BBIOpPATh H3MEpPEHHE,
OTKJIOHEHHE KOTOPOr'o TpedyeTcs MPOoCMOTPeTb. MOMKHO 0TOOPa3sHThb
3HAYEeHUd OTKJIOHEHHH JIA CJIETYIONNX U3MepPeHUU:

C

Average
RMS - AC
Ratio
Period
Frequency
+Width
-Width
Duty Cycle
Rise Time
Fall Time

MMOMOIIbI0 (PYHKITMOHAJIbHOUN KJjaBuinu Thresholds BodiguTe B MeHIo

Measurement Threshold. Cm. "[loporu usmepeHuir" Ha cTpaHuUIie 261.
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Marematnueckaa o6paborka ocumnnorpamm

Eciim gy yacTH KpHBOM He yOaeTcs BBINOJHHTH H3MepPeHHe, Ha BbIBOJIE
QYHKIIMM Ha YYACTKe OTKJIOHEHHSI OyaeT OoTOOpaKaThCA IIyCTOe
MMPOCTPaHCTBO (0003HAUAIOIIee OTCYTCTBHE 3HAYEHUS), IOKa He yHacTCs
BBIIIOJIHUTh H3MeEpeHHe.

pachmuk cMHXpoHM3aumMm NOrMYECKOM LUMHDI

C momolpi0 (PYHKIINH IpadUKa CHHXPOHHU3AIIMUA JIOTHUYECKOH IITMHBI
(mocTymHa HmpU HAJIMYUM JIAIEH3UHW Ha JOMOJTHUTE/IbHbIe MaTeMaTHJdecKue
usMmepenns DSOX3ADVMATH) Mo0:HO 0TOOPasUTh 3SHAYECHUA TAHHBIX IIHHBI
B BHUJIe aHAJOTNOBOH KPHBOU (AHAJIOTHYHO IUMDPO-aHATIOTOBOMY
npeo6pa3oBaHui0). Bo BpeMs mepexoja 3HAYEHWs IIHHBI BBHIXOIOM
QYHEIUH OyaeT SBJATHCA MOC/IeqHee CTAOHU/IbHOE COCTOSHHE IIMHBI.

Agilent

| ABHHEIX
1.00G

Kanansl

CmeLlleHme!
s TadHmk 1 EamHmup /Ko [y EnpiHu s
Whanal 1. Orry a ! BoneTol

Puc. 18 [pumep rpachuka cMHXpOHM3aLMM NOTMYECKOM LLIUHbI

C momoipio QyHKImoHaaAbHOH Kjapuiiu Units/Code ykaskuTe amasioroBoe
3HAYEHHe, 9KBUBAJIEHTHOE KajKIOMy HPHUPAIIEHUI0 3HAYEHU JTaHHBIX
IIUHBI.

C momoinpio QyHEIHoHAAbHOM Kjaapuiinu 0 Offset yxaxkure amasiorosoe
3HAYEHHE, SKBUBAJIEHTHOE HYJIEBOMY 3HAYEHHIO IIMHBI JAHHBIX.
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C noMoInpio (PYHKIUOHAJLHOU KjaBuinu Units ykaskuTe THUII 3HAYEHUH,
KOTOpbIE IPEICTABAAIT JaHHbIe IMUHBI (BOJIBTHI, aMIepbl U T.1I.).

Cm.1akke ¢ "T'pacdur cocTodaHus JIOrMYecKOW IMHWHBLI" Ha cTpaHuie 111

I'padmk cocToaHMA NOrMYecKomn WHHLbI

C nmomompbi (PYHKINHA IpadUKa COCTOSHHUA JIOTUYECKOH ITHHBI (JIOCTYITHA
Opu HAJIUYWUU JIUIEeH3UH Ha JOIOJTHUTE/IbHbIe MaTeMaTHJYecKue U3MepPeHUA
DSOX3ADVMATH) M0HO OTOOPasHTh 3HAYEHUS JAaHHBIX IIHHBI, B3ITbIE C
¢dpoHTa TAKTOBOrO CHUI'HAJIa, B BHJe aHAJOTOBOH KPUBOHU (aHAJIOTHYUHO

1 pPo-aHaAIOrOBOMY IIPEOOPA3OBAHUIO).

O AEHHEIX
Hapman sHE #

4

MeTaunme 1
Whanal

Puc. 19 [pumep rpachuka cocToAHUA NOTUYECKO LLINHBI

C momotpio PyHKIIHOHAIbHOM Kjaasumiu Clock BriGepuTe TakTOBBIN
CHUTHAJI.

C momoibio (PyHKIIMOHAJILHOM Ka1aBuIilik Slope BbiOGepuTe (PpOHT TAKTOBOT'O
CHUTHaJIa, KOTOPBIA TpeOyeTcs HCIOJIb30BATH.
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C momoipio QyHEIHOHAIbHOM Kjaapumnu More Chart oTkpoiiTe momMmeHio
/I YKa3aHUS aHaJIOTOBOI'O0 3HAYEHU:d, SKBHBAJIEHTHOI'0 KaKIOMY
OpUPAIeHUI0 3HAYEHUs IIUHbI, aHAJOTOBOr0 3HAYEHUs, SKBHBAJIEHTHOI'O
HYJ/JIeBOMY 3HAYEHHIO IIHHBLI, U THUIIa 3HAYEHUH, KOTOpPbIe IpPENCTaB/IEHbI
JaHHBIMH IIMHBI Ha rpacduke (BOJBTHI, aMIIEPbI U T.I.).

CMELLEHKHE

EnpHN LI
Banbte

C nmomoipio QyHkmoHaabHoH Kjasuiiu Units/Code ykaskuTe amasioroBoe
3HAYEHHe, S9KBUBAJICHTHOE KajKIOMy IPHPAILEHUI0 3HAYEHH JAHHBIX
IIHHBI.

C momompio (pyaknmonaapbHoln kaapumu 0 Offset ykaxkure amasioropoe
3HAYEHHE, SKBUBAJIEHTHOE HYJIEBOMY 3HAUEHMIO INMHBLI JAHHBIX.

C nmomompi PYHKITMOHAJBHOU KjaBumu Units ykamuTe THII 3HAYEHUH,
KOTOpbIE IIPEICTAB/IMIOT JAaHHbIE IMHHBI (BOJIBTHI, aMIepbl U T.[I.).

Cm.takke ¢ "I'pachuk CHUHXPOHHU3AIIMU JIOTHUYECKOU IMUHBI' Ha cTpaHune 110
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5
OnopHbie curHanoi

CoxpaHeHue curHana B chaiin onopHoro curiana 114
OtobpaxkeHue onopHoro curHana 114

iIameHeHune maclutaba ¥ nonoxxeHua onopHbix curHanos 115
PerynupoBka uckaxeHuii onopHoro curHana 116
OtobpaxkeHue uHchopmaumu o6 onopHom curHane 116

BoccranoBneHue taiinos onopHbix curHanos Ha USB-Hakonutenb u ¢
USB-Hakonutena 116

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

curHaJioB. MoKHO Takxke peryjImpoBaTh HCKaXKEHHUA OIIOPHBIX CHT'HaJIOB.

IanHble 0 MacirTabe, CMEIeHHH U HCKAaKEHHIX OIIOPHOrO CHUIrHAJ/Ia MOTYT
0oTOOpaKaATHLCSI HA dKPaHe ocHusIorpada.

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.

Agilent Technologies
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b Onopuble curHansl

Coxpanenue curiana B chaiin onopHoro curiana

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.

Ynaneuue haiina 1 Haxmwure kuHonky [Ref] (OnopH.), 4T0OBI BKJIIOUHTDH OIOPHBIE CHTHAJIBI.
onopHoro
CUrHana

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 BBIIOJHUB O€30IIacHyI0 oUHMCTKY (aityioB (cMm. I'taBa 18, “CoxpaHeHne
¥ BBI3OB (IIapaMeTpPOB HACTPOMKH, SKPAHHBIX M300paskeHUN M JaHHBIX),” Ha
ctp. 303).

Oro6pa>keHue ONOpPHOTo CUrHana

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 MHQOPMAIUH 00 OHOPHOM cHrHaje" Ha cTpanwuie 116

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

OrolOpaskeHne HeOOXOQHUMOI'0 OIOPHOro curHasa (cMm. "OToOpaskeHue
ONOPHOT0 cuUrHasa" Ha cTpaHule 114).

HaxMuTe mporpaMMHYI0 KHOIIKY VlckaXeHne ¥ ¢ OMOINBIO PYYKH BBOJIA
OTPEryJIUpyHATe HUCKAXKEHUs OMOPHOTO CUTHAJIA.

Oro6pa>kenue uucpopmaummn 06 onopHom curHane

Hasxvure kHOnKy [Ref] (OnopH.), YTOGBI BEKJ/IIOYNUTH 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.

Hasxxvmure mporpaMMmHyio KHOHKY [po3payHblii, 9TOOBI BKJIIOYUTH HJIN
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 313.
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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
cTrpanuiie 318.
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b OnopHble curHansl
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopacTBO Nnonb3oBarena

6
Undposbie kaHanbl

MoaknioyeHne umpoBbix NPOOHUKOB K TECTUPYEMOMY ycTpoiictey 119
MonyyeHue curianos no unmdpoBbiM KaHanam 123

OTobpakeHne LUUPOBbIX KAHANOB C NOMOLLbIO (DYHKLIMK
aBTomacwraba 123

WHTepnpertauma curiana Ha uucgpposom aucnnee 125
BkntoueHue u BbiknoyeHune Bcex LMGpoBbIX kKaHanos 126
BkntoueHue u BbiknoyeHue rpynn kaHanos 126

BknoueHue v BbiknioyeHue ogHoro kaHana 126

MameHeHue pasmepa otobpaxkeHusa uMpoBbIX kaHanos 126
MameHeHue nonoxeHusa umdposoro kaHana 127
MameHeHue noruyeckoro nopora unMdpoBsbIx kaHanos 127
OtobpaxkeHne unpoBbIX KaHaNoOB Kak WnHbl 128

YetkocTb CUrHana uudpoBoro KaHana: UMneAaHc U 3a3eMrneHue
npobHuka 131

3aMeHa KOHTaKTOB UucpoBoro npobHuka 137

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

Iudposrle KaHaJ bl 3aeHcTBOBaHbI B Momeasx MSOX3000 cepun X u
DSOX3000 cepuu X, HA KOTOPBIX YCTAHOBJIEHA JIMIEH3UA OOHOBJICHUS

MSO.

MopgknioueHune uncpoBbiX NPoOGHMKOB K TECTUPYEMOMY YCTPOUCTBY

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

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

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

A Ka6enb npo6Huka uncpoBbiX KaHanos

C ocuunnorpachom cmelLiaHHOTO CUrHana cneayet UCMNomnb30BaTh TONbKO BXOAALLMUMA B
KOMMMEKT NocTaBKM normyeckuit npobHuUK n Habop npucnocobnexuii Agilent (cm.
pasaen "[ocTynHble npucnocobneHna” Ha ctpanuue 373).

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

Channel
Pod Ground\

Circuit
Ground

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

b Grabber

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

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

Ground

Grabber

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

Signals

Groun

Monyuyenue curianoB no uupoBbIM KaHanam

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

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

Oro6pa>kenue uudpoBbIX KaHANOB ¢ NoMoLWbI (hyHKUUKU aBTOMacluTaba

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

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

BoicTpa.atn 4D KaHano
ABTOMACLITAR =)

Puc. 20 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
aBTOMAacCIITAOMpPOBaHUA" HA CTpaHUIle 33.

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

WNutepnperauua curiana Ha uucppoBom aucnnee

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

Bpewmsa Bpemsi/  Pexwum 3anycka Tunu [Noporoseblii
3a0epXKKM  AeneHue U cocTosiHue WUCTOYHUK  YPOBEHb |
—_ - |
T uuknma _ 3anycka \

UaeHTudukaTops! [
ungpoBbIx
KaHamoB <
Pasvep  BkrioveHne/  Bknodenue/ KHonka MeHto WHamnkaTopsl
CUrHana  BbIKMIOYEHWE  BbIKNIOYEHNE «Moporn» aKTMBHOCTM
OoTAEeNbHbIX rpynn
KaHarnos 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
D15—-D8 wiu mia rpynnsr D7 — DO.
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Liudposbie kananet 6

IIpu KakaIOM HaAKATUU STOH KHOMIKH, NEPEKJIIYAIOTCI PEKHUMbI (DYyHKITHI

Bkniouenne u Bbiknrouenue.

N3meneHune nornyeckoro nopora I.lM(prBbIX KaHaJnoB

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

"Iludposoit kanas".

HasxmuTe nmporpaMMHy0 KHOIKY [oporu.

Hasxxmure nporpammiuyio kKHomnky D15 - D8 uiu D7 - DO, saTem BhiGepuTe
OHY W3 IMPEIyCTAHOBOK JIOIMYECKUX cXeM uiu sjeMeHT [Nonb3oBarens,
9T00BI 33aTh COOCTBEHHOE 3HAUYEHHEe IIOPOora.

TNornyeckune cxembl MoporoBoe HanpaXkeHue

TTL +1.4B

CMOS +25B

ECL -1.3B

Monb3oBatenb nepemeHHbIi, ot—8 B 10 +8 B

YcTaHOBJIEHHBIH HOPOT IIPUMEHAETCI KO BCeM KaHaJlaM BbIOpaHHOU
rpynnbl D15 - D8 mim D7 - DO. Ilpu skemaHuu O/ KaKIOW M3 TPYIIIT
KaHaJIOB MOJKHO YCTaHOBHUTb DPa3HbI€ ITOPOTOBbIE 3HAYEHUA.

3HaUYeHHs, IIPEBBINIANIINE YCTAHOBIEHHBIN MMOPOT, ABJIAIOTCA BHICOKUMHU
(1), a He nmpeBbHnawinue — HU3KUMH (0).

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

Monb3oBatenb, TO HAKMHUTE IIPOTrPaMMHYI0 KHONKY [lonb3oBatenb /1 IpyIIIbI
KaHAJIOB, M 3aTeM IIOBEPHUTE PYYKY BBOMAA, YTOObI YCTAHOBHUTDL JIOTHUECKUHI
nopor. JJis KamI0H I'pyInbl KaHAJIOB MMeeTca cBos KHomka [lonb3oBarens.

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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6

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

128

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.

T3 L0, [0

W LLHa

~-

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

C moMmoIlIb0 HporpaMMHOM KHOIKM KaHan m pydykm BBOma BhIGHpaiiTe
OT/IeJIbHbI€ KAaHAJIbI, YTOObI BEJIIOYNTh UX B IMNHY. BbIOODP KaHAJJIOB MOKHO
OCYILIeCTBJIATh, IIOBOPAYMBAsI U HAaKHMAas PYUYKY BBOJA WJIH HAKNMAST
MIPOrpaMMHYI0 KHOIKY. KpoMe Toro, 4ro6nl m06aBUTh B KAMKIYI0 IIUHY HJIA
HCKJIIOUUTh W3 Hee TPYIIIYy U3 BOCBMH KaHaJI0B, MOKHO HaKaTh
nporpaMMHble KHOIIKH Bbi6parb/OtmeH. Bbi6op D15-D8 11 Bui6patb/OtmeH. BbiGop
D7-DO0.
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3333 3420, |1

) QI TMEH. OcHor
Whtral 15-D8 )7 H

Ecau skpaH HIUHBI aGCOMIOTHO IIYyCT, MOJTHOCTBHIO OeJIbId HJIM Ha HEM
oToOpaskaeTcd cTpoka "...", To oA OToOpaskeHHsI TAHHBIX CJIeIyeT
YBEJIUYUTD KO3(D(UIIMEHT Pa3sBePTKU WM OTOOPA3UTh 3HAYEHUS C
HOMOIIbI0 KypcopoB (cM. pasfedn "Hcmosb3oBaHue KYypPCOPOB JJId

CUYHTHIBAHUA 3HAYEHUI INMHUHBI" HAa cTpaHuie 129).

IIporpamMHuast kHonka OCHOBaHMe IT03BOJIAET BHIOpPATH OTOOpaMKEHHe
3HAYEHHH IIMHBI B IIECTHAOIATEPUYHOM HJIM IBOUYHOM dpopMare.

IIluHbI OTOOpAsKAIOTCI B HUKHEH YacTH sKpaHa.

3333 2330, [
] O TMEH OcHoBEHWE
D15-D8 D7 i L

3HaveHUs IIUHbI MOKHO OTOOPA3HUTH B IIECTHAMIATEPHYHOM HJIH
OBOMYHOM (popmMare.

Ncnonb3oBanne YToObl cumTaTh IUQPPOBOE 3HAYEHHE IIUHBI B JIIOOOH TOUYKE, UCIIOJIb3Ys
KYPCOpPOB ANA  KypPCOPBI, HEOOXOMMO BBIIIOJTHUTH CJIEAYIONIHe TeHCTBUL.
CUUTbIBAHUA

i 1 BrurounTe Kypcopbl (Haxas KHOIKY [Cursors] (Kypcopbl) Ha JstuieBoii
3HAYeHUil LKHBI

HaHe n).
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2 HaxmuTe MpOrpaMMHYI0 KHOIIKY PeXuWM Kypcopa ¥ M3MEeHHTE PEeKHM Ha
Hex mam Binary.

3 Haxmure mporpaMMuyio kHonky Wcrounuk u BriGepure sHauveHue Luna1
niau Luna 2.

4 C moMoIbl0 PYYKH BBOJA U HpOorpaMMHbIX KHOIIOK X1 m X2
PACIOJIOKUTE KypCOPbl B TOYKAX, SHAYEHUSA IIHHBI B KOTOPBIX
HeOOXOQUMO CUYHTATD.

Kypcop X1 —
Kypcop X2 —
g H KaHan sl
or -
3HaveHns ——
WKWHbI
VETaHHME L]
Lhpal
/ //
Hactpovite ons Bbibepute Kak UCTOYHUK 3HayeHus WNHBI
KYPCOPOB PEXUM WnHy 1 nnu WnHy 2 B TOYKax KypcopoB
«[JBOMYHBINY U «Hex» nokasaHbl 30ecb

Oro6pakeHne 3HaAYEHHUS IIHH OTOOPAKAIOTCA M IPH HCIIOJJIb30BAHUU (PYHKIIMU 3aILyCKa
3HauyeHul wWKMH 110 1a6soHy. HamMure kHomky [Pattern] (LLla6non) Ha JmmeBoi mmaHeJsIH,
npu  YTOOBI OTOOPA3UTH MeHI0 "3aIlyck II0 IMAOJ0HY", © OHH O0TOOpa3ITCsd
MCNONb30BaHWM  CIIpaBa HAJ MPOTPAMMHBIMH KHOITKAMHU.
3anycka no

IIpu HeBO3MOKHOCTH OTO6 AKEeHNd 3HaUYEeHHUd IINHbI B
wabnony b p

HIeCTHAAIIATEPUYHOM (bopMaTe BMECTO HEro OTOOpasUTCd 3HAK J0J/Iapa
($). 9To mpoHcXOooUT, KOI'la B OMHCAHHUH INA0GJ/IOHA ONHO HJIM HECKOJIbKO
"6e3pasauuHbIX cocTodHuH" (X) crpynmupoBaibl ¢ HU3KHM (0) ¥ BBICOKMM
(1) ypoBHAMH JIOTUKH, UJIU KOr'Ja B Hero BKJIIOYEH MHANKATOP Ilepexona —
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nepenuuil GpoHT (4) wim 3agauit poHT (Y)—. BailT, COCTOAIUI TOIBKO
u3 6e3pasInyHbIX cocTOoAHMU (X), 0TOOpasuTCA B IIMHE Kak 0e3pas/ndHOoe
cocrosgaue (X).

Fat B

Agilent

OnucaHue OtobpaxaeMble  3HauveHus 3HaueHuns
wabnoHa 3HaYeHUs! WKMHbI  aHanoroBbIX UM poBbIX
3anycka KaHarnoB KaHanos

B TOYKE Kypcopa B TO4YKe Kypcopa

JlomoJIHUTE/IbHbIE CBEIeHUA O 3alycKe MO IMA0JOHYy CM. B pasmesie "3alryck
mo 1ad/oHy" Ha cTpaHune 167.

YerkocTb curiana uugpoBoro kaHana: MMnegaHc 1 3a3emIieHue
npobHuka

Hcnomp3yda ocnimiorpad CMENIaHHOTO CUTHAJIa MOJKHO CTOJIKHYTHCA C
npo6/ieMaMH, CBA3aHHBIMM C H3MepeHHeM IIpoOHuKaMu. CylecTByeT IBe
KaTeropuu TakKuxX Mpo0JeM. OTO Harpyska MPOOHUKA M 3a3eMJeHHe
npo6uuka. Kak mpaBu/io, mpo06JieMbl, CBA3aHHbIE C HArpy3KOH IIPOOHUKA,
B/IMSIOT HA TECTUPYEMOE YCTPOMCTBO, TOIMa Kak IPO6JIEMBI ero
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Undposbie kaHanbl

3a3eMJIeHHs — HAa TOYHOCTb JAHHBIX, MOJydaeMbIX CPEICTBOM H3MEpPEHU.
KoHCTpyKIHA TPOOHHUKOB CBOOUT IIEPBYI0 K MHHHUMYMY, TOTHAa KaK BTOPYIO
HECJIOMKHO Pa3pelinTh, MOMKHBIM 00Pa3OM BbIMIOJIHIAS MIPOIEAyPhI
H3MEPEHU.

BxopgHoit uMmnepaHc

Jlornyeckne NPOGHHUKHM — 9TO IMACCHBHBIE IMPOOHUKH 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
CKJIAJbIBAETCA 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
COIMPOTHUBJICHNE HPHOOPA B IIapaIejd ¢ MaPasUTHON €MKOCTBIO Ha 3€MJIIO.
XoTd B pesyJsbTaTe IOJIydaeTcs TOYHASI PacUeTHaAsd CXeMa BXOJHOTO
MMIIeIaHCa HPOOHHUKA /I IIOCTOSIHHOIO TOKAa M HU3KHX YacTOT, GoJiee
MOJIE3HOHN SBJIAETCS CXeMa HUMIIeJITaHCa Ha BXOJie BBICOKOYACTOTHOI'O
npoOHUKA (CM. CJAEAYIOIIHN PHCYHOK). B 9TOH BBICOKOYACTOTHOH CXeMe
OPUHUMAETCA BO BHUMaHHE YHUCTO€ €MKOCTHOE COIPOTHBJIEHHE
HAKOHEYHHKA Ha 3eMJII0, 4 TaKKe MOCJIeIoBaTeJbHOE COINPOTHBJIEHUE
HAKOHEYHHKA U XapaKTepPHBbIA mMMIeJaHc Kabead (Z,).

A

—— 85pF 100 kQ

v v

Puc. 21 JKBMBANEHTHAA cxema AnA NOCTOAHHOIO TOKa U HU3KOYaCTOTHOTo Npo6HMUKa
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250 Q 7.5 pF
I

=

—— 1pF 100 k& 150 Q

v
Puc. 22 JKBMBANEHTHAA CXema AnA BbICOKOYACTOTHOrO NpobHUKa

Ha sTux AByX pHUCYHKaxX IpeJCTaB/JIeHbl pacdyeTHbI€ CXeMbl UMIIEIaHCca OJId
IaHHBIX Mojeseill. CpaBHUBad JBe OTH CXE€MbI, MOJKHO 3aMETHUTh, UTO U
ocJIeoBaTe/IbHOE COIPOTHUB/IEHNE HAaKOHEYHHKA, U XapaKTePHBIN
UMIeaaHC Kabessd 3HAYUTEJSbHO YBEJIMUYHBAIOT BXOTHOM HUMIIETAHC.
ITapasuTHad eMKOCTh HaKOHEYHHKA, KaK MPaBUJIO, HeBbIcOKad (1 nd)
yCTaHaB/JAUBAaeT Ha AUarpaMMe HMIIeaHca KOHEUYHYI0 TOYKY HpepbIBaHUA.
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100 k 4
10k A High
Frequency
o Model
o
c 1k T+
<
°
s
£ Typical
= 100 + Model
10 +
1 } } } } }
10kHz 100kHz 1MHz 10MHz 100MHz 1 GHz
Frequency
Puc. 23 3aBMCUMOCTb UMMEeAaHca OT YacToTbl ANA CXeM Lienu npobHUKoB 060mMx
mMozene

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

3asemnenue npobHuka

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

V=L p7

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

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

Probe 1 <t Zin ()
i1
L (GND) l
Probe — Vn (Common Mode)
Ground $ /zy\ l+ig+ine T
i2"'in
Probe 2 <t Zin ( )
in
Probe N < Zin ( )
Puc. 24 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.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens



Liudposbie kananet 6

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

Homep pertanu Onucanue

N6450-60001 KOMNMeKT uugpoBoro NpobHMUKa, BKMOYaKoLLIWiA B ceba
16-kaHanbHbIi kabenb N6450-61601, 2-at0iiMoBbIE KOHTAKTbI
3azemnenua npobHuka 01650-82103 (5 wr.) u 3axsarbl
5090-4832 (20 wr.)

N6450-61601 16-kaHanbHbIi kabenb ¢ 16 koHTakTaMu Npo6HUKa 1 2 kabenamu
3asemnenua moayna (1 wr.)

5959-9333 CMeHHble KOHTaKTbl Npo6HuMKa (5 LWT.), a Takxke METKM Npo6HMKa
01650-94309

5959-9334 CMEeHHble 2-A10/iMOBbIe KOHTaKTbl 3a3eMreHua npobHuka (5 wr.)
5959-9335 CMeHHble kabenu 3azemneHua moayna (5 wr.)

5090-4833 3axBartbl (20 wrt.)

01650-94309 ynakoBka MeToK npo6Huka

CBeJieHHA O IIPOYUX CMEHHBIX JEeTa/IIX MOKHO Ha¥Tu B Pyxosodcmee mo
obcayscusanuro ocyuanoepagos InfiniiVision 2000/3000 cepuu X.
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopcTB0 nonb3oBarens

1

LlekopnpoBaHue nocnenoBaTenbHbIX
AAHHbIX

Onuumn aekoanpoBaHMA NocrneaoBaTenbHbIX AaHHbIX 139

Lister 141
Mouck aaHHbIX B Nnuctepe 143

3anyckno B Tex ciaydasax, Korga IPUMEHSAETCA 3aIlyCK II0 MeJIEHHOMY CHTHAJIY
CUIHanaMm  mocJeaoBaTe/IbHBIX HJaHHBIX (Hampumep, 12C, SPI, CAN, LIN u T.1.), MOXKeT

nocnepoBartenbH OKa3aTbCdA HeO6XO,ELI/IMbIM IIEePEKJIIYUTHCA C peiKnuMa aBTOMaTHYE€CKOI'O

bIX AAHHbIX  3aIlyCKa B peXuM OObIYHOro 3amycka (Normal) s IpefqoTBpalleHus
aBTOMATUYECKOI0 3aIlyCKa ocnu/uiorpada M CTaOU/IN3aIMHd OTOOPAKEHMU.
BbI MoskeTe BbIOpaTh pexHM 3alrycka HaskaTueM kKjaapuiiiu [Mode/Coupling]
¢ IOC/IeAYIOIUM HaskaTHeM (DyHKIHMOHaJIbHOU KjaBumu Mode.

Kpome Toro, njisg Kamgoro KaHa/JIa-UCTOUYHUKA JOJIKEH OBITh YCTAHOBJIEH
HaJIJIeKAINHA YPOBEHb IIOPOrOBOTO HANps:KeHUd. [IoporoBbId YpOBEeHb JId
KaI0ro CUrHaJjIa IOC/JIed0BaTE/IbHBIX JAaHHBIX MOKHO YCTAaHOBUTH B MEHIO

Signals Haxuure ksasuiry [Serial], 3aTreM QPyHKIIMOHAJIbHYIO KJIABHILLY

Signals.

Onuuu AeKoaupoBaHuA nocnepoBarteNibHbIX AaHHDLIX

Onnuy anmapaTHO-yCKOPEHHOIO AeKOAMPOBAHUS IOC/IeN0BATE/ILHBIX
ITAHHBIX MOKHO YCTAHOBHTH IIPH H3IOTOBJICHHH OCLULIOrpada HJIu
m06aBUTh BIIOC/aeaACTBUH. CyIeCTBYIOT CJ/IeIyIOIHe OIIL[UH
OCJ/IEN0BATE/HLHOIO EKOTUPOBAHNI.

Agilent Technologies
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ﬂeKOAMPOBaHMe nocnepnosartesibHbiX AAaHHbIX

o JIuneususa mopepHusanuun DSOX3AUTO oGecmedynBaeT CIIOCOOHOCTD
NEeKOOHUPOBAHUSA CHTHAJIOB IocienoBaTesabHbIX mimH CAN (Controller
Area Network) m LIN (Local Interconnect Network). Cm. pasgeJibl:

"TlociemoBaresibHOe JekomaupoBanne CAN" Ha cTpaHUIE 393.
"TlocregoBarenpHoe gekomupoBaHme LIN" Ha crpanume 403.

e JIunensugs DSOX3FLEX o6ecrieunBaeT COOCOOHOCTh AEKOLUPOBAHUI
CHUTHAJIOB mocJjegoBaTe /ibHbIX IIMH FlexRay. Cm. paspgesn "FlexRay Serial
Decode" na crpanuie 414.

e Jlumnensua DSOX3EMBD o6ecmedynBaeT CIIOCOOHOCTDH TEKOTHMPOBAHI
curtasioB nocjegoBaTe/sbHbIX MUH [2C (Inter-IC) m SPI (Serial
Peripheral Interface). Cm. pasgeJibr:

"TlociemoBaTesibHOE JiekogupoBanue [2C" Ha cTpanune 425.
"TlocsiemoBaTesnbHoe gekogupoBanue SPI" Ha cTpanune 436.

e Jlunensusa mopepuusanuu DSOX3AUDIO obGecrmeuynBaeT BO3MOKHOCTH
NEeKOOUPOBAHUSA CHTHAJIOB MmocsegoBaTesibHbIX IHH [12S (Inter-IC Sound
wiu Integrated Interchip Sound). Cm. pasmen "llekogupoBaHue
ocJ/eT0BaTebHBIX MaHHBIX 12S" Ha cTpaHune 448.

e Jlunensus DSOX3COMP oGeciieunBaeT CIIOCOOHOCTb IEKOTHUPOBAHUSI
MmHorux npoTokosioB UART (Universal Asynchronous
Receiver/Transmitter), Briarogasa RS232 (Recommended Standard 232).
Cwm. paspgen "llocienoBaresbHoe nekoaupoBanue UART/RS232" na
crpanurie 476.

e JIuneusua DSOX3AERO o6ecreunBaeT BO3MOKHOCTh AeKOLUPOBAHUI
CUTHAJIOB mocJjiemoBaTe/ibHBIX IHH MIL-STD-1553 u ARINC 429. Cwm.
pasgesibr:

"IlekogupoBaHue IocsenoBaTebHbIX HaHHbIX MIL-STD-1553" Ha
cTpaHuiie 456.

"lekogupoBaHue II0cjaeaoBaTe/ JbHbIX NaHHBIX ARINC 429" ma
cTtpanuiie 465.

YTo06bl BBIICHUTH, YCTAHOBJIEHbBI JIM 9TH JIMIIEH3NH Ha BaIlleM
ocumtorpade, obpamairech Kk pasgeiry "OroOpaxkeHue CBeJeHUH 00
ocuustorpade" Ha crpanule 342.
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ﬂexonuponauue nocnenoBaTtefbHbIX AAaHHbIX 7

YTo0ObI 3aKa3aTh JUIEH3UU OEKOJUPOBAHUSI I10C/EI0BATEbHBIX TAHHbBIX,
3afiiuTe Ha caWT "www.agilent.com" u Ha@guTe HOMEpP ITPOAYKTA
(manpumep, DSOX3AUTO) mau oOpaTtuTech B OJMKallee
npeacTaBuTeIbeTBO KoMiaHnuu Agilent Technologies (cwm.
"www.agilent.com/find/contactus)."

Lister

Lister — 3To MOIIHBIA MHCTPYMEHT U3ydeHHs: cO0eB MpPOTOKoJa. Lister
MOJKHO HCIIOJIb30BATH JIJIA MPOCMOTPa GOJIBIIIOT0 OO0beMa
MOCJ/IeI0BaTEeIbHbIX JAHHBIX HA YPOBHE IIAKETOB B BHJE TAOJUIIbI, B TOM
4nc/ie BDeMEHHBIX METOK U OCOOBIX JIEKOAUPOBAHHBIX 3HaveHui. Haxan
kHomKy [Single] (OaHoKpaTHbIiA 3anycK), MOMKHO HaXaTh IPOTPAMMHYI0 KHOIIKY
Mpokpyrka Lister 1 moBepHYTh PYy4YKy BBOjA, 4TOOBI BHIOPATH COOBITHE, a
3aTeM I ero OToOpaskeHUs HamKaTh MPOTPAMMHYI0 KHOIKY YBenuu. Bblen.
obnacrb.

Hcmonb3oBanue Tabauiibl Lister

1 HactpoliTe 3aIlyCK W AEeKOJUPOBaHHE JTAHHBIX IT0CJIETOBATEIbHBIX
CHUTHAJIOB, KOTOPbIE IPEJICTOUT MPOAHAJTHU3UPOBATH.

Haxvmure xHouku [Serial] (MocnepoBarenbH.) > Lister.

Haxkmure kHONKY [lucnneid u moBepHUTE PYUYKY BBOHA, YTOOBI BBHIGPATH
nocsaenoBaTeabHbId ca0T (Mocnep. 1 mau Mocnea. 2), HA KOTOpOM
BBIMOJIHIETCA IeKOUPOBAHNE CUTHAJIOB JaHHOM II0C/IeI0BaTe/IbHON
muHbl. ([Ipu BhIGOpe 3HaueHus Bece mpowcxoauT depegoBaHme
MeKOIMPOBAHHBIX MTAHHBIX PA3HBIX IIIHH IO BPEMEHH.)
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-540.08 1.0 uRT 1 I\

+ Agilent

13.97ms
14.5%4ms
15.12ms
15.68ms

O TMEHITE MapamaTpol

MacwTas ~-

IIpesxe yeM BBIOpAThb CTPOKY M/ HPOKPYTKEe MAaHHBIX Lister, ciaemyeT
OCTAaHOBHUTH COOp TaHHBIX.

Haxwvure xkHOTKY [Single] (OaHokpatHbii 3anyck) (B CEKITUM yIpaBJIeHUA
paboTol Ha JIMIEBOH MaHeJ/H), 49TOObl OCTAHOBHUTH COOP JAHHBIX.

IIpu mHaxkaTuu kHOuKH [Single] (OaHokpatHblii 3anyck) BmecTo [Stop] (Cron)
3AIMOJTHIETCA MaKCUMAJIbHBIA 00beM IMMaMSITH.

IIpu mpocMoTpe GOJIBIIOr0 YHC/Ia MAKEeTOB B yMEHBIIEHHOM MaciuTabe
TaHHbIe BCEX IIAKeTOB MOTYT He 0oToOpasuThcsa B TaOswuile Lister. Tem He
MeHee, npu HaskaTuu KHONKH [Single] (OgHokpaTtHbIW 3anyck) Ha sKpaHe
Lister oro6passaTcsa Bce HaHHbIE II0C/IELOBATE/ILHOIO IeKOIHMPOBAHMA.

JI711 OpOKPYTKM JaHHBIX HAjKMHUTe IporpaMMHyto KHOIKY [lpokpyrka Lister
U BOCHOJIB3YHTECh PYYKOH BBO/IA.

BpeMeHHbIe MeTKH B cToJs10Ie "Bpemsa" ykasbIBaloT BpeMs COOBITHA IIO
OTHOIIIEHUIO K TOYKe 3amycka. BpeMeHHbIe MeTKH COOBITHH,
peICTaBJeHHBIX B 00JACTH OTOOpasKeHHsd CUTHaJIa, OTOOpasKalTCI Ha
TeMHOM (poHe.

HaxmvuTe mporpaMMHYI0 KHOOKY YBenuu. Bbifen. o6nactb (M/Iu KHOIIKY
BBO/A), YTOGBI I[EHTPUPOBATh M300pasKeHHe CHUTHAJIa [0 BPEMEHH,
COOTBETCTBYIOIIEMY BbIOPAHHOHN CTPOKe Tal/uIlbl Lister, u
aBTOMATUYECKH 337aTh 3HAUEHHE MaciiTaba PasBepPTKH.
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ﬂeKonupoBaHue nocnenoBaTtefbHbIX AAaHHbIX 7

7 Haxuure mporpaMmHyo KHOnkKy Otmenuts Macwrab, uTo6bl BEepHYTHCI K
HAaCTPOHKaM MacIiTad0a PasBePTKH U 3aJEePKKH, IPeqIIeCTBOBABIINM
nocjieTHEMY HAMKATHIO KHOIIKH YBenud. Bbigen. obnactb.

8 Hasxmure mporpamMuyio KHOIKY [lapamerpbl, UYTOOBI OTKPBITH MEHIO
"TlapameTpsh! Lister". B aToM MeHI0 MOKHO BBINOJHHUTDL CJeayIOIllee:

BryrounTh WK BBIKIIOYATH mapamerp OrcnexkuBats Bpema. Eciu o
BKJIIOYEH, TO IIPH BbIOOPE PAa3/JIMYHBIX CTPOK Tad/auIlbl Lister (c
OMOIIBI0O PYYKH BBOMA, IIOKAa COOp JaHHBIX OCTAHOBJIEH) 3HAYEHHE
3a[IeP/KKH PasBePTKU OyoeT M3MEHATHhCSI B COOTBETCTBHH CO BpeMeHeM
BBIOPAaHHOH CcTPOKU. KpoMme TOro, ipu M3MeHeHUH 3HAYEHUS 3a0ePiKKU
pasBepTKH OyAeT BBIMOJIHSATHCA IMPOKPYTKA TaOauIbl Lister.

HaxaTp nporpammuyio KHonky [pokpyrka Lister BBIIIOJTHATE IIPOKPYTKY
CTPOK MAaHHBIX Ha dKpaHe Lister c moMmoIpio pydkd BBOMA.

HaxaTs mporpaMMmHyr0 KHOIKy Hauano orcyera m ¢ momomibpi0 pPydKu
BBOJA BBIOpaTh oToOpaxeHHe B cToJI0Ie "Bpemsa" skpana Lister
BPEMEHHU II0 OTHOIIEHHIO K 3aIlyCKy WJIM K IpPebIaylleid CTPOKe
nakera.

Mouck paHHbIX B nucTepe

Korma 3ageficTBOBAaHO IEeKOAHPOBAHME II0C/IeI0BATE/IbHBIX HAHHBIX, BBI
MOKeTe IO0JIb30BaThcd KjaBuiieil [Search] mis HaxomaeHHA M IMOMeEIEHHUS
METOK Ha CTPOKH B JIHCTEpE.

OyHKIMOHAJIbHAA KjaBuina Search mosBoJisieT BaM ompeme/isiTh COOBITHS
711 IOUCKAa aHAJOTUYHO OOpeesIeHUI0 MPOTOKOJIa 3aIlyCKa.

HadimeHHbIe COOBITHSI MapKUPYIOTCS OPAHKEBBIM IIBETOM B KpaiHeEM JIEBOM
crosibne Jucrepa. O0llee KOJMHMYECTBO OOHAPYKEHHBIX COOBITHH
UHIUINPYEeTCA HaJ (PYHKIMOHAJIbHBIMU KJIABUIIIAMI.
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-540.08 1.0 URT 1
OWHBKM

+ Agilent

JeHHbe — 4 JeHbie
1Y

Kaskmas ommusa TeKOoTUPOBaHUS ITOC/IEIOBATEIbHBIX TAHHBIX IMO3BOJISIET BaM
HaXOJHUTh XapaKTepHbIe IJId MPOTOKOJA 3ar0JIOBKH, TaHHbIE, OITUOKU U IIP.
OobpamaiTech K CJIeIYIONIIM OIHUCAHUIM.

e "llomck manHbIx ARINC 429 B Jmcrepe" Ha ctpaHuie 470

e "Ilouck mamabix CAN B Tabsurne Lister" ma crpanmie 398

¢ "Tlouck manabIX FlexRay B Jiucrepe" Ha crpanune 417

e "Tlouck pmauubIx 12C B TadsmuIe Lister" Ha cTrpanune 428

e "llouck manabIx 12S B gucrepe" Ha cTpanuie 451

e "Tlouck mauubIix LIN B Tabmauiie Lister" Ha crpanume 407

¢ "Tlouck manabix MIL-STD-1553 B qucrepe" Ha crpanune 460
e "Ilouck manuabix SPI B Tabsune Lister" Ha crpanune 439

e "Tlouck mauubix UART/RS232 B Tabuauiie Lister" Ha crpanuie 480
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Perynuposka apkocTu

Bb1 MoxeTe peryanupoBaTb APKOCTb OTOépaJ‘KaeMBIX ocouJIJiIorpaMm IJ1s

Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
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Hacrpoiika 3kpaHa

Perynuposka apkoctn 145

YctaHoBKa M 0TMeHa nocnecseyenua 147
Ouuctka akpaHa 148

Bbi6op Tna macwrabHoii cetku 148
PerynupoBgka apkoct1 MmacwutabHo ceTku
Oukcauma nsobpaxenua Ha akpaHe 150

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. 25 OtobpakeHue amnnutyaHoi Mmoaynaumu npu apkoctn 100%

Kanansl
10.0:1
10.0:1

D TEnaHEHKE

ES

Puc. 26 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 216.

Ouuctka akpaHa

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

Bbl MokeTe Takike cKoH(puUrypuposaTh Kjapuiiny [Quick Action] Ha oumcTKy
akpaHa (cM. pasmen 19.8). "Hacrpoiika kHonku [Quick Action] (BwIicTpoe
nelicreue)" Ha cTpaHulle 344.

Bbi6op TMNa macLuTabHoMn cCeTKm

148

Korpa Bbibpan Tum 3amycka Video (cm. pasges 10.12 "3amyck mo
BUeocHrHaaM" Ha cTpaHune 178) 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 fneiicTBue)" Ha cTpaHuie 344.

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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oo

NN N ) Qo 9
0e® Metku

Bkntoyenue u BbiknioyeHme metok 151

lpucBoeHue kaHany sapaHee onpeaeneHHbix Metok 152
Onpeaenexnue HoBoit meTkn 153

3arpyska cnucka MeToK W3 creuuarnbHo co31aHHOT0 TEKCTOBOTO
thaitna 155

BoccraHoBneHue 3aBoAckux Hactpoek 6ubnuotekn metok 156

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
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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

154

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

156

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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3anyck no USB 192

3anyck no curHanam nocneaoBatenbHbIX AaHHbIX 194

YcTaHOBKA ITapaMeTPOB 3aIlyCKa OIpenesadeT YC/JAOBHUA, IPU BHIIOJTHEHUH
KOTOPBbIX HAYMHaeTCsa cOOp M oToOpaskeHHWe NaHHBIX. Hampumep, BbI
MOKeTe HACTPOUTH OCHH/IIOrpad Ha 3aIlyCK II0 ITOJIOKUTEIbHOMY (DPOHTY
CHTHaJIa B aHAJIOrOBOM KaHaJje 1.

C nomoipio pyuku Trigger Level BbI MoiKeTe YCTAaHOBUTH YPOBEHb IO
BEPTHUKAIU [JId OOHApYyMKeHUsd (PpOHTA CHUTrHAjIa B aHAJIOTOBOM KaHAJIe.

ITomuMo 3aIlrycka 110 (DPOHTY CHTHaJIa Bbl MOJKETe BbIOPATh APYrOd THUII
3allycKka — II0 BpeMeHU HapacTaHud/craga, 1o N-my poHTY HMIIYJ/IbCHOTO
HakKeTa, 110 KOOOBBIM KOMOUHAIIMAM, IO IJIATEIbHOCTH HMILYJIbCOB, IO
HU3KOAMIIJIUTY/THBIM UMITYJIbCaM, [0 HAPYIIeHUAM YCTAHOBKU U yJep:KaHU
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CHUTHaJIa, 3allyCK TeJeBU3MOHHBIMU CHUTHaJIaMu, curHajiamu USB u
CUTHaJIaMHU T0CJIeq0BaTe/IbHBIX JAHHBIX (€C/IHM yCTaHOBJIEHBI JIUIIEH3UH
OIILTUI).

JIj1s1 GOJIBIIMHCTBA THUIIOB 3aIlyCKa Bbl MOJKETE HCIIOJIb30BATh B KadeCTBe
WCTOYHUKA 3aIyCKa JII000H BXOTHOUW KaHa wiau coequHutes i BNC (cMm.
pasnes "Bxoj BHelIHero MCTOYHUKA 3amycka' Ha crpanuie 203).

H3MeHeHNs B yCTAHOBKE IIapaMeTPOB 3allyCKa BBOOATCSI B HeHCTBHE
HeMeIeHHO. Ec/In BbI M3MEHHTE IapaMeTpPhbl 3allyCKa, KOI'Ja OCTaHOBJIEH
cO0Op JaHHBIX, TO 9TO HOBOE OIpeje/ieHHe OyOeT HCIIO/JIb30BAHO
ocnu/IorpadoM, Kak TOJIBKO Bbl HamMmere Kjasuiry [Run/Stop] wmim
[Single]. Eciin BbI M3MeHHTE HapaMeTphbl 3allyCKa, KOI'Ja HAeT IIPOIlecC
c6opa JaHHBIX, TO 3TO HOBOE OIpeeseHre OymIeT HCIOJIb30BAHO
ocnu/torpadoM, Korga OH HadHET C/AeIYIOIUH LUK/ cOopa IaHHbBIX.

Korga He BO3HHEAIOT COOBITHS 3aIlyCKa, Bl MOJKETE HAKATh KJIABHUIILY
[Force Trigger] myst saIrycka perucrpamuu U OTOOPaMKeHUsA TaHHBIX.

Bb1 Mo:xkeTe mosb3oBaThea kiaasuiieii [Mode/Coupling] mis ycramoBkmu
OIIIUH, OKA3bIBAIONINX BJIMIHHE HA BCE THUIBI 3alrycka (cM. rviaBy [yiaBa 11,
“PesxuM 3amycka/cBAsb,” Ha cTp. 197).

BbI MoskeTe cOXpaHATh B ITaMATH YCTAHOBKHU ITapaMeTpPOB 3aIllycKa BMecCTe C
napaMeTpaMu KoHdurypamuu ocruiorpadga (cMm. riasy I'siaBa 18,
“CoxpaHeHHe U BbI3OB (IIapaMeTPOB HACTPOUMKH, SKPAHHBIX U300paKeHUN U
NaHHBIX),” Ha cTp. 303).

Bbi6op pexknmoB  OciiusiyiorpaMMa SBJIAeTCI CHHXPOHH3UPOBAHHOM, KOrna oOcIu/Iorpadg
MYCNOBUI  HAYMHAET IIOCTPOEHHE OCIHUJ/IJIOTPAMMbI OT JIEBOH KPOMKHU 3KPaHa [0
3anycka IpaBO¥M BCAKUH pas, KOTMa BBIIMOJIHIETCS OIpeeJeHHOe YCJOBHE 3allycKa.
OTo obecleunBaeT CTaOH/IbHOE OTOOpaMKeHHe TAKHX MMePHOTUYEeCKUX
CHUTHAJIOB, KaK CHHYCOHOA HJIH MeaHIp, a TaKiKe HellepUOIHYECKUX
CHUTHAJIOB, HaIllpUMep, IMOTOKOB II0C/IeI0BATE/IbHBIX TAaHHBIX.

Ha caenyromeMm pHCyHKe ITOKa3aHO KOHIENTYaJIbHOE ITPeICTABJICHHE
namsaTu c6opa JaHHBIX. MOMKHO CYMTATDH, YTO COOBITHE 3AIyCKa IEJIAT
namsaTh cO60opa JaHHBIX Ha Oydpep IPeOIyCKOBbIX HTAaHHBIX U Oydep
MOCJ/IEIyCKOBBIX JaHHBIX. IloJi0:KeHHe COOBLITHS 3allyCcKa B IIAMATH cOopa
MaHHBIX OITpee/deTcs YCTAHOBKON OIOPHON BPEeMEHHON TOYKU U
3a/lepKKH, T.e. IMO3UIIUHA MO ropu3oHTaIu (cM. pasnaesa "PeryiupoBka
3a/lePKKN 110 TOPU30HTAIU (MOJI0KeHHus)" Ha cTpaHUle 53).
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Tunbi 3anycka 10

CobblITve 3anycka

MpennyckoBoi 6ydep| MocTnyckoson 6ydep|

N J
e

MamsaTte ocumnnorpada

Hacrpoiika ypoBHa 3anycka

IloBepHYB PYYKY YPOBHS 3aIlyCKa, MOMKHO HACTPOHUTH YPOBEHb 3aIlycKa IJId
BBIOPAHHOT'O aHAJOTOBOrO KaHaJa.

YTo6bI yCTAaHOBUTH yPOBeHb Ha 50% CHTHaJIa, CJIEAyeT HaKaThb PYUIKY
YPOBHA 3amycka. Ec/In MCIIo/Ib3yeTCs CBA3b II0 IIePEMEHHOMY TOKY, TO IIPHU
HaKaTUU 3TOH PYYKH yPOBEHb 3allycka OymeT ycTaHoBJeH Ha 0 B.

IloJi0sKeHHe YPOBHsA 3allyCcKa /11 aHaJIOTOBOTO KaHaJIa IOKa3aHOo
COOTBETCTBYIOIIUM 3HAYKOM Tp B KpalHeH JIeBOH YacTH 9KpaHa (eciu
aHAJIOTOBBIA KaHaJI BKJIIOYEH). SHAUYEHHE YPOBHA 3aIyCKa JJId aHAJIOTOBOTO
KaHaJ/Ia OTOOpakaeTcs B BEPXHEM IIPABOM YIJIy SKpaHa.

YPOBEHD 3aIlyCKa I BbIOPAHHOI'O IM(POBOr0 KaHAJIA MOIKHO 3a[aTh B
BHJIe IIOpPOroBoro 3HadeHud B MeHio 'Iloporm mudposBoro kaHaJsa'.
Haxwvure kHOnky [Digital] (UndpoB.) Ha sunieBoit manesm ocnmtorpada, a
3aTeM C IOMOIIbI0 IMporpaMMHoOi KHomku [Moporu 3agaiiTe mMOpPOroBbIH
ypoBesnb ("TTL", "CMOS", "ECL" uiau "3amaHo moJb3oBaTesaeM") MJisd
BBIOPAHHOI I'PyIIbl MU(PPOBBIX KaHa/I0B. Iloporosoe 3HadeHUe
oTOOpasuTCsI B IIPABOM BepXHEM YIVIy SKpaHa.

YpoBeHb JIMHEHHOI'O 3aIlyCKa HACTPOUTH HEBO3MOKHO. OTOT 3aIyCK
CHUHXPOHU3UPOBAH C JIMHUEH 3JIEKTPOCHAOMKEHHUA ocCIuIorpada.

Yro6bl M3MEHUTb YPOBEHL 3anycKa BCeX KaHarnos, crneayet HaxkaTb kHonky [Analyze]
(Ananu3) > QyHKumu v BbI6paTh NYHKT YPOBHK 3anycKa.
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MpuHyauTenbHbIA 3anyck

IIpu nHaxaTuu kHomku [Force Trigger] (MpuHyaut. tpurrep) BuImosTHAETCA 3aILyCK
(kakoro-1u60 meHdCTBUSI) M OTOOpaskaeTcsa cO60p MTaHHBIX.

LA

ATy KHOIIKY MOJKHO HMCIOJIb30BaTh B pesknMe 3aiycka "HopMmasabHbIH",
Korga cOOp JAHHBIX OCYIIECTBJIIETCA TOJBKO IIPH BBIIOJTHEHUH YCJAOBUS
3alycka. B aToM pekuMe, ecH 3allyCK He BbIMOJHAETCA (TO €CTh,
oToOpaskaeTcd MHAUKATOP "3amyiieH?"), MOKHO HaskaTh KHOIKY [Force
Trigger] (MpuHyaut. Tpurrep), 9ToOLI TPUHYIUTETHLHO BBIIIOJIHUTH 3AIIyCK H
OPOBEPUTH MOCTYIAIONINE CUTHAJIBI.

B pexmnme samycka "ABTO", ecim ycJOBHE 3allyCKa He BBIIIOJTHEHO, 3aITyCK
BBITIOJIHAETCS MPUHYIUTEJILHO, U OTOoOpakaeTca MHAUKATOp "ABTO?".

3anyck no ¢ppoHTty

160

3amyck 1o (ppoOHTY — 3TO 3aIlyCK II0 IOUCKY YKa3aHHOTO (DPOHTA
(OTK/JIOHEHUA) U YPOBHA HAIpPSKEeHUA Ha dopme curHasga. C IoMoIbIo
9TOr0 MEHI0 MOJKHO 33JIaTh WCTOYHUK 3aIIyCKa W OTKJOHeHHe. Tuir,
MCTOYHHK U YPOBEHBb 3aIlyCKa OTOOPAaKAIOTCSI B IIPABOM BEPXHEM YIJIY
dKpaHa.

1 Hasxwmwure kmaaBunry [Trigger] Ha mepemHeill maHeau B cekrnuu Trigger.

2 HaxMure PyHKIMOHAJIbHYIO Kjaapuiry Trigger B MeHio Trigger, a saTeM c
noMoIibio pyuku Entry Bbioepute Edge.

3 Yro6nI BHIOpPATh MCTOYHUE 3AIIyCKa, BHIINOJHHATE CJIEAYIOI[UE NEeHCTBHIL.
AHaJjIoroBBIA KaHAJ, KOJIMYECTBO KaHaJs0B — 1.

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

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

Jlnneitnble - 3alrycku, ocyllecTBJdpIIueca Ha 50% ypoBHe mepegHero
¥ 3agHero (PPOHTA CHUTHAJa HCTOYHHKA MUTAHHA IIEPEMEHHOT'O TOKA.

WaveGen - 3amycku, ocyllecTB/Aomuecad Ha 50% ypoBHe IlepeaHero
dpoHTa reHepaTopa BbhIXOogHOro curHasa. (He mocTymHO, Korma
BBIOPAHbI ITOCTOAHHBIN TOK, IIYMOBbIE UJIU 3JI€KTPOCHUTHAJIBIL.)
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Tunbi 3anycka 10

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

BbIOpaHHBIA MCTOYHHK 3aIlyCKa YKa3bIBAETCI B IIPABOM BepXHEM YIJLy
SKpaHa, PAJOM C CAMBOJIOM OTKJIOHEHHUS:
¢ 1 mo 4 = aHa/JIOrOBbIE KAHAJIBI;

D0 mo Dn = mudpoBble KaHAJIBI;

c
E = BXoj BHeIIHEro TPHUITEPA;
L = AuHeHHBIN 3aIIyCK;

W = reHepaTop CHUT'HAJIOB.

4 Hasxmure kiaapuiry Slope u BriGepuTe mepeqHuii OpoOHT, 3aJHUA (PPOHT,
yepeqoBaHne (PPOHTOB HJIH JIIOO0H (PPOHT (B 3aBHCHMOCTH OT
BBIOPAHHOI'O MCTOYHHKA). Ball BbIOGOP MHAUIMPYETCS B IIPABOM BEepPXHEM
yIVIy 9KpaHa.

4D OTRNaHEHKE

S
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Mpumenenne
thyHKuMM
AutoScale ana
YCTaHOBKH
3anycka no
thpoHTy curHana

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

Pexxum noboro d)pOHTa MO>KHO UCNOJNb30BaTth, €CIn Tpe6yeTca BbIMOJIHUTb 3alMyCK Mo
JIeiACTBMIO Bbl6paHHOF0 NCTOYHUKaA.

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

IIpocTedmnM CII0CcOO0M YCTAHOBKM 3aIlyCKa I10 (DPOHTY CHUIHAJIA SBJISETCS
npuMmeHenue QyHirnuu AutoScale. I[IpocTto HaxmuTe Kjaapuiry [AutoScale].
Ocnusiorpad IOObITAeTCSd PeaiIM30BaTh BHYTPEHHHUH 3aIyCK C
OpUMeHEeHHEM HpocToro Tuia samycka Edge. Cm. "Mcnosib3oBanme
aBTOMacIITaOMpPOBaHUA" HA CTpaHuIle 32.

TexHonorna MegaZoom ana npocroro 3anycka

C nomolLibio BcTpoeHHoM TexHonoruu MegaZoom Mo>KHO aBTOMaTM4Yecku MacluTtabuposatb
CUrHanm, nocrne yero ocuunnorpad BpeMeHHO NPeKpaTuT perucTpupoBaTth CUTHabI.
MonyyeHHble AaHHble MOXKHO YBENUYMTb U MPOCMOTPETH C MOMOLLIbIO PyyYeK perynupoBKu
Mo BepTUKanu U ropu3oHTanu. 310 MO3BONUT NTETKO HalTK cTabunbHYy0 Touky 3anycka. Mpu
ucnonb3oBaHun pyHkumm AutoScale YacTo noasnAeTcA akpaH 3anycka.

3anyck no pouty 3a cppoutom (Edge then Edge Trigger)

162

B pexnme 3amycka Edge then Edge samyck BosHHUKaeT, KOTaa MOABJSIETCS
N-#i PpOHT curHasia mocjie IOJrOTOBUTEHFHOIO (DPOHTA W OIpPeaeIeHHON
3aJIePIKKH.

IloaAroTOBUTEILHBIA (PPOHT U (PPOHT 3aITyCKa MOKHO 3aJaTh B BHU/E

HOJIOKUTEIPHOTO 4 HJIM OTpHIlaTesIbHOTO Y (DPOHTA CHTHAJIA B
aHAJIOTOBBIX HWJIM IMUQPPOBBIX KaHAJIAX.

1 Haxwmwure kaapumry [Trigger].

2 B menro Trigger HaxkMuTe (DPYHKIIMOHAJIBLHYIO KJIaBUIILy Trigger, 3aTeM
ppamaiite pydky Entry, uro6e1 BbiGpaTh myHKT Edge then Edge..
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Tunbi 3anycka 10

Zarmywe M D5 TTL
Agilent

Kanansl

0c 1

43 Nit neperaa B

3 Hasxkmure QyHKIIMOHAJILHYIO KJIABHIILY Sources.

4 B menro ucrounukoB Edge then Edge:

Mepenan B
1

a Hamxwmure pyHEIMOHATBHYI0 KjaaBuiry Arm A u BpamaiTe pPydKy
Entry, yTo6b1 BhIOpaTh KaHaJ, B KOTOPOM JOJ/IKEH BO3HHKATH
HO/ITOTOBUTENBHBIN (arming) poHT curHasa.

b Haxmure (pyHEIMOHAIBHYIO KiaaBuiny Slope A, 4T0ObI BEIOPATh PPOHT
(II0JIOKUTE/IbHBIA MM OTPUIATE/ILHBINA) IOAIOTOBUTE/ILHOIO CUIHAJIA
Arm A.

¢ Haxkmure pyHKIIMOHAJABbHYIO KJIaBulnry Trigger B m Bpamaiite py4uky
Entry, yro6s!1 BbIOpaTh KaHaJI, B KOTOPOM JOJI3K€H BO3HUKATH
3aIlycKaomuid (OPOHT CHUTHAJIA.

d Haxwmure dpyHKmuoHaapHyo kjaasunry Slope B u BpamatiTe pyury
Entry, uro6b1 BeIOpaTh (PPOHT (IIOMO0KUTEIbHBIA HJIN
OTPUIATEbHBIN) curHasa Trigger B, KOTOPBIA TO/KEH 3aIlyCKaTh
ocuorpad.
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10 Tunobi 3anycka

Bpamas pyuky Trigger Level, oTperysupyiTe ypoBeHb 3aIlyCKa [IJIs
BBIOPAHHOT'O aHAJIOrOBOro KaHaJjia. Haskmure kiasuiny [Digital] u
Bb10epuTe Thresholds, 4T06BI ycTaHOBUTH IIOPOrOBBIA YPOBEHDb MJId
MUPPOBHIX KaHAJOB. 3HaAYEeHHE YPOBHS 3aIlyCKa HJIA JIOTHYECKOTO
nopora WHAUIIMPYETCS B IIPAaBOM BEepXHEM YIJIy 9KpaHa.

5 Ha:xMmure (QPYHKIIHOHAJILHYIO KJIABUIILY Back/Up, 4T00bI BEpHYThHCSI B
MmeHio Trigger.

6 Haxmure QpyHKIMOHaJIbHYI0 KJaBuiiy Delay, saTem BpalnaiiTe pydky
Entry, yTo6bI BBECTH 3HAUYEeHHE BPEMEHHU 3aJIePKKU MEXITY (DPOHTOM
curfHasia Arm A u pponTom curHasa Trigger B.

7 Haxwuure pyHEKIMOHAJIbHYI0 KjaBuiry Nth Edge B, saTrem Bpamaiire
pyuky Entry, uyro6b1 BeiOpaTh N-ii ppoHT curhasia Trigger B, mo
KOTOPOMY JOJIKE€H IPOU3BOIUTHCA 3aITyCK.

3al1yCK no gnutesibHOCTM UMNynbca

IIpu MCIIO/b30BAHUM 3AITyCKa MO JJIUTETBbHOCTH HUMITYJbCa (MMITYJIbCHOM
nomexe) ocru/Iorpad OymeT 3aIlyCcKaThCsd MPU MOJIOKUTE/TLHOM HJIA
OTPHUIIATEJIbHOM HMIIyJIbCe YKa3aHHOU IJIUTEJHLHOCTU. Ec/i HysKeH 3aIyck
0 YKa3aHHOMY 3HAYEHHIO0 TalM-ayTa, BOCIIOJIb3yhTech Tpurrepom Lla6nou B
MeHo "Samyck" (cMm. "Samyck mo ma0JioHy" Ha cTpaHume 167).

1 Haxwmwure kHOUKy [Trigger] (Tpurrep).

2 HasxmuTe IPOrpaMMHYI0 KHOIIKY 3amyck B MeHIO "3amyck", a 3aTeM C
IOMOIIBI0O PYYKH BBOOA BbIGepuTe [INUTENnbHOCTb UMAYNbCA.
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e b b e e i b bt e R e L R R R Keransl

0c 1

T AT R N B

Jarmy 1Az ToHHME

AnuT. umn 1

3 Hasxkmure mporpaMMHy:0 KHOIKY VICTOUHMK u moBepHHTE PY4YKYy 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.
4 Yr0o6bl HACTPOUTH YPOBEHDb 3aIlyCKa, BBIIOJHUTE CJIEIYIOLIME 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.
5 HaskmuTe HpOrpaMMHYI0 KHOIKY IIOJIAPHOCTH HMIIYJIbCA, 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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10 Tunbi 3anycka

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

Tunbi 3anycka 10

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 wabnoxy

3amyck 1o ma0JIoHy OIpejesideT yCJIOBHE 3aIlyCKa, BBIMOJHASI ITOUCK
YEKa3aHHOro mab/JgoHa. OTOT MIAGJ0H IIPeNCTaBasIeT cOO00i KOMOWHAITHIO
KaHaJIOB ¢ JiormdeckuMm omnepaHmoM AND. Kamxabiii KaHAJ MOKET HMETh
sHadenne 0 (Huskoe), 1 (BbIcOKoe) miiu "GespasanuHoe cocrosHue" (X). s
KaHaJ/la, BK/JIIOYEHHOro B IMAa0JI0H, MOKHO YKa3aTh IepeIHHUN HJIN 3aTHUH
¢dpoHT. BO3MOKHO TaKikKe BBIIIOJIHEHHE 3aIlyCKa COIJIaCHO
nIecTHaAATePUYHOMY 3HAYEeHUIO IINHBI, KaK ONMCAHO B pasfese "3allyck
0 IIeCTHAAIATePUIHOMY IMaOJOHHOMY 3HAYEHUIO IIHHBI' Ha

crpanuiie 170.

1 Haxwmwure kHOUKy [Trigger] (Tpurrep).

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

3 Haxmure mporpammHyio kHonky Knaccutukarop m moBepHUTE YUKy
BBO/A, YTOObI BHIOpATH 3HAUEHHE /I IJIUTEIbHOCTH MIAGJJI0HA:

BeepeH - ecsiu maGJI0H BBEEH.
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168

< (MeHblIIe) — €CJIM BpeMs Ha/Judusd 1Ia0/I0HA MeHbIIle HEKOero
3HaAYEeHU.

> (6oJibllle) — ecJIM BpeMs HaJIMUus I1a0J0Ha 00JIbIlle HEKOero
3HaUYeHHd. 3allyCK BBIIOJIHAETCA IIPU BBIXOJE U3 IMadJgoHa (He IpHu
NPEBBIINIEHUN 3HAYEHUA BPEMEHU NMPOTrPaAaMMHON KHOIIKH >).

TaWim-ayT — ecsin BpeMs Ha/JuuMs IIaGJ/J0HA IIPEBBIIIAET HEKOoe
3HauveHHe. B aTOM c/ydae 3allyCK BBIIIOJIHIETCS IIPH IIPEBBIIIEHNN
3HaYeHHs BpPeMeHH HPOrpaMMHON KHOIIKHM > (He IIPHU BbIXO[e U3
rabJ/I0Ha).

>< (B npepenax gManasoHa) — ec/id BpeMs HaJHYHA I1a0/I0HA HAXOIUTCSH
B pPaMKaX HEKOero [HAIa3oHa 3HaYeHUMH.

<> (3a npegenamu guana3soHa) — ecJM BpeMs HaJIMYMA I1a0J/I0OHA
HAXOJUTCsA BHE PAaMOK HEKOero Aualla3oHa 3HAUYeHHH.

JJIUTeIbHOCTh IIaGJI0OHOB OIIEHHBAETCSI C IOMOIIBI0 TaliMepa. 3aIlyck
TaliMepa BBIIOJHAETCI Ha IocjaeaHeM (PPOHTE, KOTOPhIA O3BOJIIET
BBITIOJIHUTH yCJIOBHE Iad/oHa (Jiormueckuii omepann AND). Kpome
cJIydaeB, KOTa BbIOpaH KJjaccuuKaTop TaWM-ayT, 3aIlyCK BBIMOJIHAETCA
Ha nepBoM (PPOHTE, KOTOPBIN JesaeT yc/JaoBUe IabJioHa
HEBBIIIOJTHUMbBIM, IIPU YCJIOBHU COOJIIOIEHUS KPUTEPHEB
KJIacCU(pUKAaTOpa BPEMEHHU.

/I yCTaHOBKM 3HAYEHHH BpPEeMEHH BBIOPAHHOIO KJaccHPHEATOPA
HCIIOJIL3YIOTCS IIPOrpaMMHBIE KHOIIKH (< M >) M py4YKa BBOJA.

II71a BbIGOPA KaMKIOI0 M3 AHAJIOTOBBIX MJIH IHUQPOBBIX KAHAJIOB,
KOTOpbIe HEOGXOQUMO BKJIIOYHTH B IIAGJIOH, HAKHMAHUTE MMPOrPAMMHYIO
kHOonKy Kanan.

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

IToBepHYB pPy4YKy YPOBHS 3aIlyCKa, HACTPOUTE YPOBEHb 3allycKa IJId
BBIOPAHHOTO aHaJI0roBoro kaHasa. Haxmure kHouky [Digital] (Uudpos.) u
BoiGepuTe Moporu, YTOGHI yKa3aTh IIOPOrOBBIA YPOBEHDb I LU POBBIX
KaHaJI0B. 3HAUEHHEe YPOBHS 3aIlyCKa HJIA IU(MPOBOro II0pOra
oToOpakaeTcsd B IIPABOM BepXHEM YIVIy SKpaHa.
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5 BoiOupas kKaHAJIbI, KAXKILIH pa3 HaKMMalTe HPOTrPAMMHYIO KHOIIKY
LlLabnon u 3amaBaiiTe yc/ioBHe I KaKAOro KaHajia B IIa0/I0HE
MOBOPOTOM PYYKH BBOJA.

[0 1 10 n
LUagnaH
w1

£
t

4D WefAnaH
0

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

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

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

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

Yka3sanue thpoHTa B wwabnoxe

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

3anyck no wecTHaauaTepu4HOMy WabNnoHHOMY 3HaYEHUIO LUKHDI

170

Mo:KHO yKa3aTh 3HaUYe€HHE IIUHbBI, II0 KOTOPOMY OydeT OCYIIEeCTBJIAThCS
3amyck. [[JIg 3Toro cHauvaJsia onmpee/inTe MUHY. [[OMOJTHUTE bHbIE CBEIEHUA
cM. B pasfese "OToOpaskeHre IMUMPPOBHIX KAHAJIOB KaK ITHHBLI" Ha
cTtpaHulie 128 . 3aIyck 1o 3HAYEHHUIO IIUHBI MOKHO OCYIIE€CTBJIATH
HE3aBHCHMO OT TOI'0, OTOOPAKAETCsA IIMHA WM HET.

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

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

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

4 Haxkmwute mporpaMMHyr0 KHoOHOKy LllecTHaguatepuuHblii 1 TOBepHUTE PYyUKY
BBO/A, UYTOOBI yKa3aThb (pOpMaT YHUC/IA.

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

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

Ecau mecTHagnaTepUYHOE YHUCJIO IHHBI COAEPKUT OOUH HUJIA HECKOJIBKO
6utoB Tuma "npoiyck" (X) wiu 6utoB co sHadenueMm "0" uiu "1", TO BMecTO
3TOro umcesa OymerT oToOpaxkaThcsa 3HAUOK "$".
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Ceefiennsa 06 oToOpameHUH HMUMPOBOH IIHHBI, KOIJa BKJIOYEH 3aIlyCK II0
mabJ/0Hy, cM. B pasaese "OToOpaxeHne 3HAYEHHH IIHH IIPHU
HMCIOJ/IF30BAHUU 3aIlycKa II0 ImadsoHy" Ha crpanuie 130.

3anyck no ycnosuto NJIN

B pesxume 3amycka mo ycsaoBuw WJIN mpousBoguTcs 3alryck IIpU
OOHApYKEeHNH OJHOro (MJIM HECKOJIBKHNX) 3aJaHHBIX (DPOHTOB CHIHAJIA B
aHAJIOTOBBIX HJIH IMHU(MPOBBIX KaHaJjaX.

1 Haxwmwure kaaBunry [Trigger] Ha mepemHeill maHeau B cekrnuu Trigger.

2 B menro Trigger HammuTe (PyHKIHMOHAJILHYIO Kjaapuiry Trigger u
BpamaiiTe py4dky Entry, uro6s! BbiOpaTh myHKT OR..

3 Haxkmure QyHKIIMOHAJIbHYIO KJaBuiily Slope u BbiGepuTe
MOJIOKUTE/bHBIAH (PPOHT, OTPULIATE/IbHBIA (PPOHT, 10001 (PPOHT HJIN
«He uMeeT 3HaveHus» (Don't Care). Bamn BbIOOp UHIHIIUPYETCSI B IPABOM
BEpPXHEM YIJIy SKpaHa.

4 ;g xamI0ro aHaJIOTOBOTO WJIM IMU(POBOrO KaHAsIa, KOTOPHIA BbI
XOTUTE BKJAKYUTH B 3amyck 1o WUJIM, HamMmuTe PyHKIIUOHATILHYIO
kJ1auiry Channel, yro6n1 BrIOpaTh KaHAJI.

Korga Bl HakmMmaeTe PYHKIHOHAJIbHYIO K/apuiry Channel (usin
Bpamaere pydky Entry), BriGHpaeMblil BaMU KaHAJI BbIAE/II€TCI B
ctpoke «OR =» Hag YHKIUOHAJIBHLIMHU KJIABHUIIAMU U B IIPABOM
BEpXHEM YIVIy dKpaHa PAJOM C CHUMBOJIOM JoOrudeckoro ajgementa WJIN.

Bpamenuem pyuku Trigger Level oTperyupyiTe ypoBeHb 3allyCKa JJIsd
BBIGPAHHOT'O aHAJIOrOBOro KaHasa. Hasmure kiasuiny [Digital] u
BbiGepuTe Thresholds, 4T00BI yCcTaHOBUTL HOPOrOBBIM yPOBEHb MJId
MUPPOBBIX KaHAJOB. SHAUEHHE YPOBHS 3aIlyCKa HJIA JIOTHYECKOTrO
nopora WHAUIIUPYETCSI B IIPaBOM BepXHEM YIVIy SKpaHa.

5 ;i Kamaoro BbIOPAHHOIO BaMH KaHaJ/Ia HAaKMHTE (PYHKIIHOHAJIbHYIO
kaaunry Slope u BpIGepHTe HalpaB/IeHHe M3MeHeHHd (PpOHTA: 4

(110J103KUTeIbHBIIA (PPOHT), Y. (OTPUIATENBHBIH (PPOHT), i (sr06 0
dpoHT) win X (He MMeeT 3HAYEHH:A). Baul BbIOODP MHIUIMPYETCS Ha
(YHKIIMOHAJILHBIMH KJIABHUIIIAMU.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 17



10 Tunobi 3anycka

Jarmyuy > 0 TTL

Agilent

Vi1, Boe MNepenan

*

Eciu Bce kaHaJIbI B pe:kuMe 3amycka mo WJIM ycranoputh Ha X (Don't
Care), To ocruiorpacd He OymeT 3aIlyCKaThCs.

3anyck no BpeMeHu HapacTaHua/cnaga

3aIrycKk 110 BpeMeHH HapacTaHWsd/CIIaJia HCIOJIb3yeTCd /I MOUCKA
nepexojia IepegHero Ui 3aJHero (opoHTa OT OJHOrO YPOBHS K JPYyroMy 3a
epuoy BpeMeHH, KOTOPBIA OO0JIbIlle HJIM MEHbIle 3aJaHHOIO 3HAYEHMI.

Bbicokuin ypoBeHb

Hu3kuin ypoBeHb

OnuTenbHOCTb NepeaHero poHTa [OnutenbHOCTb 3aAHero poHTa
1 Haxmwure kHouky [Trigger] (Tpurrep).

2 HaxmuTe IporpaMMHYI0 KHONKY 3anyck B MeHI0 "3alryck", a 3aTeM C
HOMOIIbI0 PYYKH BBOJA BbhIOepuTe Bpema Hapacranua/cnapa.
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3 Hasxkmure mporpaMMHy:0 KHOIKY VICTOUHMK u moBepHHTE PY4YKYy BBOJA,
4yTOOBI BBIOPATh MCTOYHHUK BXOMJHOI'O KaHaJIa.

4 Haxmure mporpamMHy0 KHoONKYy [lepeanuit hpoHT unu 3agHnii hpoHt 1151
MePEeKJTI0UYEeHUd MeXKIy TUIIaMH (DPOHTOB.

5 HaxmuTe mporpaMMHyI0 KHOOKY Bbl6op ypoBHA, 4uT0OBI BBIOpPATL Bbicokuit
YPOBEHb, a 3aTe€M C MOMOIIBI0 PYYKH YPOBHS 3aIlyCKa HaCTPOUTe
BBICOKHUI YPOBEHbD.

6 HasxmuTe mporpaMMHYI0 KHOHKY Bbl6op ypoBHA, uT00bI BhIOpPaTh HM3KMIA
YPOBEHb, a 3aTeM C IIOMOIILI0 PYYKH YPOBHS 3aIlyCKa HACTPOHTE HH3KMI
YPOBEHb.

JIl1a nepekaroyenusa ypoBHed (Bbicokuin 1 Huskmil) MoxHO Takke
HCIIOJIb30BATh PYYKY YPOBHS 3aITyCKa.

7 Hasxxmure nmporpamMuyro kHounky Knaccudmkarop i1 mepek/odeHus
MeRIYy 3HaYeHHAMH "6oJiblie" u "MeHbIie".

8 HakmuTe mporpaMMHyI0 KHONKY Bpema u moBepHHTe pYy4YKy BBOjA,
4yT00BbI BBIOPATh BpEeMi.
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3anyck no N-Homy chpoHTty cepun

ATOT THN 3aIlyCKa OCyIlecTB/sAeTcsa Mo N-HOMY (PPOHTY CepUH, KOTOPBIH
CO3/IaeTCs [0 WCTEUYEeHUU BpeMeHH Ge3qeicTBus.

|<— Idle Time —>>1  Triggery

HREREN JEREAS

JIJ11 HACTPOMKH STOr0 3aIlyCKa HEeOoOXOIMMO BbIOPATh HCTOYHUK,
OTKJIOHEHHEe (PpOHTa, BpeMs Oe3felcTBUd U HoMep (PpPOHTA.

1 Haxmwure kHouky [Trigger] (Tpurrep).

2 HaxMuTe mMporpaMMHYI0 KHOOKY 3anyck B MeHI0 "3allyck", a 3aTeM C
HOMOIIbI0 PYUYKH BBOAa BbIOepuTe N-Hbli hpoHT cepun.

ABTO MeE

O TeNGHEHKE

¥

3 Haxmure mporpaMMHyio KHoOOKy WcToyHMK U ITOBepHUTE PYYKy BBOJA,
qT00BI BHIOPATh MCTOYHMK BXOJHOT'O KaHAJIA.

4 HaxMure mporpaMMHyI0 KHOOKy OTKnoHeHue, 4TOObI yKa3aTh OTKJIOHEHUE
dponTa.

5 Haxkmure mporpaMMHYI0 KHONKY bespgeiicTBMe um moBepHHUTE PYUKY BBOJA,
4yT0ObI 3aaTh BpeMs 0e3TelCTBUI.
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6 HasxmuTe mporpaMMHYI0 KHOOKYy (OPOHT, a 3aTeM C IIOMOIIbIO PYUYKH
BBOJIa YKaKHUTe HOMep (PPOHTA, II0 KOTOPOMY HOJ/IKEH OCYIIECTBJIATHCSI
3aIIyCK.

3anyck no KopoTKoMy nakery

3alycK II0 KOPOTKOMY IMAaKeTy HCIIOJIb3yeTCd JJIsd IMOUCKa HMITYJIbCOB,
KOTOpPbIE MEePECEKAI0OT OJIHO IIOPOT0BOe 3HAYEeHHE, HO He IepeceKarT
apyroe.

Bbicokuin ypoBeHb

Hu3kuin ypoBeHb

MonoXuTenbHbIA KOPOTKUIA UMNYNbC  OTpULATENbHbIN KOPOTKUIA UMMYNbC

¢ IToJI0KUTEIBHBIA KOPOTKHUH HMITYJIBC IepeceKkaeT HUMKHUI IMOPOor, HO He
nepecekaeT BEPXHUI.

e OTpuIiaTe/IbHbIH KOPOTKHH HMIILYJILC IIepeceKaeT BEepXHHH IIOpOT, HO He
epecekaeT HUMXHHUH.

YT06bI OCYIIECTBUTDH 3AIIyCK II0 KOPOTKOMY IIAKEeTy, BBIIIOJIHUATE
cJIeyIoe aeiCTBUA.

1 Haxmwure kHouky [Trigger] (Tpurrep).

2 HaxmuTe mporpaMMHYyI0 KHONKY 3amyck B MeHIo "3alryck", a 3aTeM C
IIOMOIIBI0O PYYKH BBOHa BbhIGepuTe Kopotkuit naker.
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Haxkmure mporpaMMmHyo KHONKY VICTOUHMK U IIOBepHHTE PYUYKy BBOJA,
4yTOOBI BBIOPATh MCTOYHHUK BXOMJHOI'O KaHaJIa.

Ilepek/roUyaTbCa MeKIY PA3HBIMU THIAMH HMIIY/IbCOB MOJKHO C
IOMOIIbI0 MPOTPAMMHBIX KHOIIOK [lonoXXutenbHblii KOPOTKUIA UMNYAbC,
OrpuuatenbHblifl KOPOTKMIA UMNynbe, 06a TMNA KOPOTKMX UMNYIbCOB.

HasxkMuTe mmporpaMMHYI0 KHOIIKY Bbl6op ypoBHA, uT0OBI BbIOpaTh BbICOKMiA
YPOBEHb, a 3aTe€M C MOMOIIBI0 PYYKH YPOBHS 3aIlyCKa HaCTPOUTe
BBICOKUI YPOBEHbD.

Haxkmure mporpamMmHy KHOMKY Bbi6op ypoBHA, uToGhI BhIGpaTh Huakui
YPOBEHbB, a 3aTeM C IIOMOINILI0 PYYKH YPOBHS 3aIlyCKa HACTPOWUTE HU3KHUH
YDPOBEHb.

g nepekaoyenusa ypoBHed (Bbicokuin u Huskmil) MoxHO Takke
HCIIO/Ib30BATh PYYKY YPOBHS 3aITyCKa.

Haxxmure mporpammuyto kHonky Knaccudmkarop s mepekstroueHust
MeRIy sHadeHHAMH "6GoJsibire", "menbiine" u Her.

TakuM 06pa3soM MOKHO YKas3aTh, JIOJKHA JIA JIJIATEIbHOCTbH KOPOTKOTO
UMIIyJIbCa ObITh 0OJIbllle WJIM MEeHbIlle KOHKPETHOrO 3HAYEeHWU.

Eciu Bb1 BeiOpau Knaccudmkartop "Gosibine" miim "MeHbIIe", HaKMUTE
MIPOrPaMMHYI0 KHOIKy Bpema u mmoBepHHTE Py4Ky BBOJA, YTOOBI YKA3aThb
BpeMdl.
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3anyck no HacTpoiike U yaep>XaHUo

3amyck 0 HACTPOUMKE W YJeP:KAHUI0 HCHOJIb3yeTcd IJIA MOUCKA
HapyIIeHUH HACTPOHKU U yAep:KaHUI.

V

|
|
|
|
| |
Bpems HacTporiku Bpems yaepxaHus

|
[aHHble ><
|

TaKTOBbIV cUrHan
(nepegHuin
POHT)

OnuH KaHAJ ocIu/IIorpada HCIOJb3yeTcd OJIA U3MePeHUS TAKTOBOIO
CHUTHaJIa, a APYroW — JJId W3MepPeHHs CUTHAJIa JTaHHBIX.

YT06bI OCYIECTBUTDL 3AIIyCK II0 HACTPONKE M yAEeP:KAHUIO, BBIIIOJIHHUTE
cJeayolue qeidCcTBUA.

1
2

Haxxmure xHomKy [Trigger] (Tpurrep).

HaskMuTe mporpaMMHYI0 KHOIIKY 3anyck B MeHI0 "3amyck', a 3aTeM C
HOMOIIbI0 PYUYKH BBOAa BbhIOepuTe Hacrtpoiika u yaepxaHnue.

HaxvuTe mporpaMMHYI0 KHOOKY TaKTOBblA CUTHAaN M MOBEPHUTE PYUKY
BBO/A, YTOOBI BHIOPATh BXOTHOM KaHAJ C TAKTOBBIM CHI'HAJIOM.

3agaiTe IIOOXOMAIINN YPOBEHb 3aIlyCKa /I TAKTOBOIO CHUTHAJIA C
MOMOIIBI0 PYYKU YPOBHs 3aIlycKa.

HasxmuTe mporpaMMHy0 KHOIIKY [lepeannii (hpoHT unu 3aanmii (hpoHT, YTOOBI
YKa3aThb HCIOJb3yeMbI (PPOHT CHHXPOHUMILYJ/IbCA.

HasxxmMuTe mporpaMMHYI0 KHOIIKY [laHHble M IIOBEpPHHUTE PYYKY BBOJA,
4TO0BI BHIOPATH BXOMHOM KaHAJ C CATHAJIOM TAHHBIX.

3ajanTe MOAXONAINNA YPOBEHb 3aIlyCKa [JIA CHUTHAJIa JAHHBIX C
MOMOIIBI0O PYYKH YPOBHS 3aITyCKa.

Haxkmure nporpaMMHuyio KHONKy < Hactpoiika u moBepHHUTE PYUYKY BBOJA,
4YT0OBbI BhIOPATh BpeMs HACTPOUKM.
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TarT. GHrH

1

9 HaskmuTe IIpOrpaMMHYI0 KHOIKY < YAepXaHue ¥ IOBEPHHTE PYYKY BBOJA,
qT00BI BHIOPATh BpeMs yIep:KaHHs.

3anyck no Buaeocurianam

178

3alyck I10 BHAEOCHUTHAJIAM MOJKHO HCIIOJIB30BATDh /IS PErHCTPAIUN
CJIOKHBIX OCI[AJIJIONPAMM OOJIBIIIMHCTBA CTAHIAPTHHIX AHAJIOTOBBIX
BUEOCHUI'HAJIOB U BUIEOCHUI'HAJIOB BBICOKOHM YeTKocTH. CXema 3aIycka
ompee/sieT BePTHKAJIbLHBIA U FOPU30HTAJIBHBIA HHTEPBAJI POPMbI CUT'HAJIA
U o0ecIleunBaeT 3aIlyCK Ha OCHOBE BbHIOPAHHBIX BaMU HACTPOEK.

Texuosiorua MegaZoom IV Bairero ocrusiorpacga obecnednBaeT SApKoe U
XOpOoIlIo Hal/I0gaeMoe OToOpaskeHHe JII0O0H YacTH BHAEOCHUTHAJIA. AHAJIHN3
BUIEOCUTHAJIOB YIpolaeTcsa OJarogaps CIIOCOOHOCTH ocHusiiorpada
3aIlyCKaThCs IO JIIOOOM BHIOPAHHON CTPOKE BHIEOCHUTHAJIA.

Mpu npumeneHuu npobHuka 10:1 BaxkHO, 4T06bI Y HEro 6bina NpaBUITbHO CKOPPEKTUPOBaHa
nepexoaHas xapaktepuctuka. Ocuunnorpad 4yBCTBUTENEH K 3TOMY Tak, 4TO MOXET He
3anyckarbcA, el HENpaBUIbHO CKOPPEKTMPOBaH NPO6HUK, 0CO6EHHO NpPM NMPOrPeCcCUBHbIX
thopmarax.
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1 Hasxwmwure kaaBumry [Trigger].

2 B menmo Trigger HammuTe (PYHKIIMOHAJLHYIO KjaaBuiry Trigger, saTeMm
BpamaiiTe py4dky Entry, uro6ns! BriOpaTh BapuanT 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 (QyHKIMOHAJILHYIO KJIaBHIIY Source m BbIOGepuTe JI0G0OH
aHAJIOTOBBIA KaHAJ B KauecTBe MCTOYHUKA 3aITyCKa IO BHUAEOCHIHAJIAM.

BoIiOpaHHBIA MCTOYHHK 3aIlyCKa HHAUIUPYETCA B IIPABOM BePXHEM YIVIy
skpaHa. Bpamenue pyuku Trigger Level He mpuUBOIUT K M3MEeHEHHIO
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.

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

C mOMOIIBI0 JIMIEH3UH Ha PACIIUPEHHBINA 3aIyCK II0 BUIEOCHTHAJY
DSOX3VID ocrmiorpad JOIIOJTHUTEBHO IOAEPKUBAET TPH
CTaHAapTA:
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Cranpapr Tun pa3Beprku Cunxpoumnynbc
Generic yepeccTpoyHan/nporpeccuBH | ABYXypOBHEBbIA/TPEXypoBHEB
an (interlaced/progressive) biii (bi-level/tri-level)

EDTV 480p/60 nporpeccusHas [ZIBYXYPOBHEBbIi
EDTV 567p/50 nporpeccvBHas [IBYXYPOBHEBbI
HDTV 720p/50 nporpeccvBHasn TPEXYPOBHEBbIN
HDTV 720p/60 nporpeccvBHas TPEXYPOBHEBbIN
HDTV 1080p/24 nporpeccvBHas TPEXYPOBHEBbIN
HDTV 1080p/25 nporpeccuBHan TPeXypOoBHEBbIi
HDTV 1080p/30 nporpeccuBHan TPeXypOoBHEBbIi
HDTV 1080p/50 nporpeccuBHan TPeXypOoBHEBbIi
HDTV 1080p/60 nporpeccuBHan TPeXypOoBHEBbIi
HDTV 1080i/50 yepeccTpoyHas TPeXypOoBHEBbIi
HDTV 1080i/60 yepeccTpoyHas TPeXypOoBHEBbIi

IIpu BrIGOpe Generic 3aIlyCK MOKET OCYIECTBJ/ISTHCS IIO
M0JIb30BATE/ILCKUM JBYXyPOBHEBBIM M TPEXyPOBHEBBIM CTaHIAPTAM
BuAeocuHxpoHusarnuu. CMm. pasnen "HacTpoiika Bueo3amycKa
Generic" Ha crpanuie 183.

HaxvuTe QyHKIIMOHAJILHYIO KJjIaBuiry Auto Setup, uyToObI aBTOMAaTUYECKH

HACTPOUTH OcCIuIorpad /g BRIOpaHHOTO HCTOYHHKA (Source) u

cranmapra (Standard).

YyBCTBUTEIbHOCTb KaHAaJIa-UCTOYHUKA II0 BEPTUKAJIU
ycraHasauBaercd Ha 140 mB/medt.

CMellleHne KaHAJIa-MCTOYHUKA yCTaHaBJAUBaeTcad Ha 245 MmB.

BrirodgaeTrcsa KaHaJI-MCTOYHUK.

Tun 3amycka ycraHasiauBaeTcd Ha Video.

/1 pexnMa 3alrycka II0 BHAeo ycTaHaBauBaeTca 3HadeHue All Lines
(ogHAKO OHO He HM3MeHdeTcsd, ecad IJiA Imapamerpa Standard
ycraHoBseHo 3HaueHue Generic).
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182

Tun macmTabHoM ceTkn skpaHa (Grid) ycramasimusaercsa ua IRE (korma
craumapt (Standard) ycranosien Ha NTSC) mam ma mV (cMm. paspgesn
"Bp10op THIA MacIITaOHOH ceTKH" Ha cTpaHuie 148).

Koadunment paspepTkn ycraHaBiauBaeTcd Ha 10 Mkc/mes. njisd
cragmapToB NTSC/PAL/SECAM uiu 4 MKc/aes1. OJid CTaHIApPTOB
EDTV uau HDTV (He usMmeHsAeTcsa mpu BbiOope Generic).

3aJlep:KKa yCTAHAB/INBAETCSA TaK, 4TOOBI 3aIlyCK ITPOMCXOIHJI Ha
EePBOM JeJIeHHH CJIeBa I10 MOPHU3OHTa M (He M3MEeHsSeTCs IIPHU BbIGOpe
Generic).

Bbl MokeTe Takixke HaskaTh Kjapuiiu [Analyze]> Features, 3aTeMm BnIOpaTh
Video, yTo6bI cpasy IOJYYHUTh TOCTYI K BapHaHTaM aBTOMATHYECKOMN
YCTAaHOBKHM BHJIE03aIlyCKa U OTOOpaMKeHUs.

Haxxmure pyHEIUOHAABHYIO KJjaasBuiiny Mode, uro0bl BhIOpaTh YacThb
BHUIEOCUTHAJIA, IO KOTOPOH JIO/I:KEH ITPOU3BOUTHCSA 3AITyCK
ocauJiorpada.

Bo3MOKHBI cjeqylonie pe;RuMbl BUIE03AITyCKA.

Field1 u Field2 - 3amyck mo mo/io:KHTE/ILHOMY (PPOHTY IIEPBOIO
OUJI006PA3HOr0 MMILyJIbca IoJdykaapa 1 wiam mosykaapa 2 (TOJbKO
CTaHIAPTHI C YEPECCTPOUYHON Pa3BEPTKOMN).

All Fields - zamyck mo moJI0sKHTeJIbHOMY (PPOHTY IIEPBOI0 HMIIYJIbCa B
WHTEepBaJIe KaApoBoi (BEPTHUKAJIbHON) CHUHXPOHU3AIUH.

All Lines - 3aImryck 1o BCEM CTPOYHBIM (TOPH30HTAJIBLHBIM)
CUHXPOUMITYJIbCAM.

Line — s3amyck mo BHIOPAHHOMY YHCJY CTPOK (TOJBKO CTAHIAPTHI
EDTV u HDTV).

Line: Field1 u Line:Field2 - 3amyck mo cTpoke ¢ BbIOpaHHBIM HOMEPOM B
nosykaape 1 wiau B mosykagape 2 (TOJIBKO CTAaHOAPTHI C
YepeCcCcTPOUHOH pasBepPTKOIl).

Line: Alternate — mooyepeaHbII 3aIlyCK II0 CTPOKE C BBIOPAHHBIM
HOMepoM B moJiykanape 1 m mosykanpe 2 (Toabko NTSC, PAL, PAL-M
u SECAM).

9 Ecju BbI BbIOMpaeTe PEKHM 3aIllycKa II0 HOMEpPY CTPOKH, HAKMUTE

dyHEIMOHAILHYI0 KjaaBuiry Line #, sarem Bpamaiite pyuky Entry, 4To0nI
BbIOpPATh HOMED CTPOKH [JId 3aIlyCKa.

Huske mpuBefieHbI JaHHBIE IO KOJUYECTBY CTPOK B KaMKJIOM IMOJIYKaJIpe
(mmoJs1e) mU1d Kamxka0To BHUIEOCTaHIApTA.
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Bupeocranpapr Field 1 Field 2 Alt Field
NTSC 14263 14262 14262
PAL 14313 3144 625 14312
PAL-M 14263 264 4y 525 14262
SECAM 14313 3144 625 14312

B caemyromnux TabaUNax yKasaHbl YUCIA JUHUN /I8 KaKIO0T0
Bugeocrangaprta EDTV/HDTV (mocTynmHO IIpW HaJIMYUH JUNEH3UA HA
pacHImpeHHbBIN 3ayCcK 10 BujeocurHaay DSOX3VID).

EDTV 480p/60 14525
EDTV 567p/50 14625
HDTV 720p/50, 720p/60 14750
HDTV 1080p/24, 1080p/25, 1080p/30, 141125
1080p/50, 1080p/60

HDTV 1080i/50, 1080i/60 141125

Mpumepbl  Coemyrolue mpuMepbl IIPU3BAaHLI 0O3HAKOMHUTH BAaC C BHUJIE03AITyCKOM. B
peanu3auuM STHUX IIpUMepax HcCIoJb3dyeTcsa BujeoctanaapT NTSC.
BuAeo3anycka

e "3aIyck II0 OIIpeJie/;IeHHOH CTPOKe BHJeOCUTHaJsa" Ha cTpaHuile 184

e "3aIyck II0 BCeM CHHXPOUMITyJIbcaM" Ha cTpaHuie 186

e "3ammyck Mo ompeJie/IeHHOMY ITOJIyKaJpy BHJeocurHasa’ Ha crpaHurne 187
e "3aIryck Imo BceM MOJIyKaJpaM BHAeOcCUTHaJs1a" Ha cTpaHHIle 188

e "3aIycK I10 HEYEeTHBhIM HJIM YeTHBIM HOJaM"' Ha cTpaHuiie 189

Hactpoiika Bupeo3sanycka Generic

Ecau BbiOpaHo sHaueHue Generic (IOCTYIHO IPH HAJIHYUM JIMIEH3UH HA
pacimupeHHBIA 3aIyck mo BHpgeocurnasay DSOX3VID) B kadecTBe
Bumeosamycka Standard, 3amyck MoOKeT OCYIIECTBJIATHCA II0
0JIb30BATE/ILCKUM JBYXYPOBHEBBIM M TPEXyPOBHEBBIM CTaHIAPTAM
BugeocuuxpoHusanuu. Meuio Video Trigger mameHseTcsa CJaeayIOLIUM
00pasoM.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 183



10 Tunobi 3anycka

Field1

1 HaxmuTe (QyHKIIUOHAJIBHYIO KJIaBUIITY Time >; 3aTeM BpallladTe PYJKy
Entry mjid yCTaHOBKH /i 9TOr0O BPeMEHH 3HAUYEHHS, IIPEBBIIIAIIIEro
IVIMHY HMIIYJIbCa, YTOObI OCIIU/ILJIOrpad BBIIOJIHU/I CHHXPOHU3AIIHIO
COIVIACHO CHHXPOHHU3AIMU [0 BEPTUKAJIH.

2 Hasxmure pyHKIMOHaJbHYIO KjaaBuiiry Edge #; saTrem BpaiaiiTe pydky
Entry muig Bei6opa N-ro ppoHTa 1ocje 3amycka II0 CHHXPOHHU3AIUU II0
BEPTUKAJH.

3 Jl;1a BKJIIOYEHHUA WM OTK/IIYEHU:A YIIPABJIECHUSI CHHXPOHHU3AIUEH 10
TOPHUBOHTAJN HAKMHUTE IEePBYI0 (DYHKIMOHAJAbHYI0 KJjaasuiry Horiz Sync.

IIJ1s1 BUEO C YepeIOoBaHHEM CHTHAJIOB BEJIIOYUHTE YIIPAaBJIEHHE
Horiz Sync u ycramosure perysaupoBky Horiz Syne B cooTBercTBHHU C
BpeMeHeM CHHXPOHM3AIlMd H3MEPEHHOI'0 BHUAEOCHUT'HAJIA, YTOOBI
dyuknus Edge # BbIo/THAA ITOJICYET TOJHBKO CTPOK M HE BBIMOJTHAIA
MOBTOPHBIN IIOJCYeT IIPH BbIpaBHHUBaHHU. Kpome TOro, MO;KHO
"HactpouTs mapametrp Field Holdoff Tak, uro6n1r ocrimiorpad
3aIlycKaJ/Iics OOUH Pa3 i KaKIOro IakKeTa.

AHaJIOTUYHO, /151 IPOrPECCUBHBIX BUIEOCHUTHAJIOB C TPEXCTYIIeHYaATOH
CHHXpOHM3aIer BEIounTe ynpasieHue HorizSync u ycranosure
perysuposky Horiz Sync B cooTBeTCcTBHH ¢ BpeMeHeM CHHXPOHU3AITUHN
H3MEPEHHOI'0 BHaeocHrHasia, uToObl oyHknus Edge # BrimosiHsIa
MOJICYET TOJHKO CTPOK M He BBIMOJIHAIA IIOBTOPHBIA MOACYET HPH
CHUHXPOHU3AINN 110 BEPTUKAJIH.

Ec/in BKJIIOYEHO yIIpaB/eHHE CHUHXPOHHU3AIMEH I10 MOPH3OHTAJIH,
HaWKMHTEe BTOPYIO (PyHKIHMOHaJIbHYIO Kjaasuury Horiz Syne; sarem
BpamaiTe pydyky Entry mjisg yCTaHOBKM MHUHHMAJIbLHOI'O BPEMEHH
IeHCTBUS MMIIYJIbCA CHHXPOHHU3AIUM I10 TOPU3OHTAIN /I IPU3HAHUSI
ero JerCTBUTEIbHbBIM.

3any(:|< no onpep,eneHHoﬁ CTPpOKe BupeocurHana

184

Jl1d peaiM3aliii BUIE03AIyCKA HEOOXOIMMO, YTOOBI aMILIUTY/Ia
CHHXPOUMITYJIbCA IIpeBhINMaJa 1/2 ejleHuA CETKU C JIIOOBIM aHAJOTOBBIM
KaHaJIOM B KayecTBe MCTOYHHKA 3aIlyCKa. Y POBEHBb 3aIlyCKa He M3MEHSIETC
npu BpameHuu pydku Trigger Level, mockosbKy OH ycTaHaBIMBaeTcCs
aBTOMATUYECKH Ha BEPIIUHBI CUHXPOUMITYJIbCOB.
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OOHMM TPUMEPOM 3aIlycKa II0 OIIpeJie/;IEeHHON CTPOKe BHUIeOCUTHAJIA
sBJIIeTCs HAOJIIOJIeHNEe TEeCTOBBIX CHUTHAJIOB BEPTUKAJILHBIX HHTEPBAJIOB
(VITS), koTopble OOBIYHO HAXOOATCA B CTpPOKe 18. JI[pyruM IpHMepoM
SABJIAIOTCSA 3aMKHYTble THTPbI, KOTOPbIe OOBIYHO HAXOMATCI B CTpOKe 21.

1
2

Hasxmure kaapunry [Trigger].

B Mmenro Trigger HakMuTe (DYHKIIMOHAJIBHYIO KJIaBuIly Trigger, 3aTeM
BpamaiTe pydky Entry, uro6nr BeiGparh Bapuant Video..

Haxvure QyHKIHOHAJIbHYIO KjaBuiry Settings, saTeM (byHKIIMOHAJIbHYIO
kjaasuiry Standard, uToObI BRIOpPATH HMOAXOMAIUI TeTeBU3HMOHHBIA
craggapt (NTSC B maHHOM IIpuMepe).

HaskMmure QyHEOMOHAIbHYIO kK/aasuiry Mode u BbiGepuTe MOJIyKaap
CTPOKH, 10 KOTOPOH BBl XOTHTE 3aIlyCKaTh ocnuuiorpad. Bel Moxkere
BbiOpaTh Line:Field1,, Line:Field2umu Line:Alternate..

Hazxxvure (byHKIIMOHAJBHYIO KjaBuily Line# u BbiOepuTe HOMEP CTPOKH,
KOTOPYIO BBl XOTHUTE 00CJIEIOBATb.

Moouepeanblit 3anyck

Ecnu Bbi6paH BapuaHT Line:Alternate , To ocumunnorpad 6yaet nooyepeaHo 3anyckarbCa no
Bbl6paHHOMY HOMepy cTpoku B nonykaape Field 1 u B nonykaape Field 2. 31o asnaetca
6bIcTpbIM cioco6oM cpaBHeHuA TecToBbix curHanoB (VITS) nonykaapos Field 1 v Field 2 unu
NpPoBepKW NpaBUNbLHOCTM BCTaBKM MOMOBUHbI CTPOKK B KOHLIe nonykaapa Field 1.
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an na elaeac
HL,

Puc. 27 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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Kanant
oc 10.0:1
oc 10.0:1

Puc. 28 3anyck no Bcem ctpokam (All Lines)

3anyck no onpeaeneHHoMy nonykaapy BuaeocUrHana

11 00c/IeqOBaHUS KOMIIOHEHTOB BHIEOCHIHAJIA MOKHO ITPOHU3BOSUTH
samyck ocumiorpada an6o mo mosaykanpy Field 1, smu6o mo mosykampy
Field 2 (@ craHOapTOB C 4epecCTPOYHOU pasBepTKoi). Korma BeIOpan
ompeeeHHbIN ITOIYKAAp, OCIUIIOTpad 3aIlyCKaeTcsd M0 MOJIOKHUTETbHOMY
QPOHTY MEPBOro MUI006PA3ZHOTO MMIIY/IHCA B HHTEpPBajIe KaJpOBOH
(BepTHUKAJIBHOM) CHHXPOHHU3AIMN B OIpeaesileHHOM IoJykaape (1 wmiau 2).

1 Hasxwmwure kaaBumry [Trigger].

2 B menrmo Trigger HammuTe (PYHKIIMOHAJLHYIO KjaaBuiry Trigger, saTeMm
BpamaiiTe py4dky Entry, uroon! BoiOpaTh BapuauT Video..

3 Haxmure pyHKIMOHAJIBbHYIO KJIaBuilry Settings, 3aTeM (pyHKIIHIOHAJILHYIO
kJ1auinry Standard, yToObl BHIOPATh HOAXOMAIIUN Te/€BU3HOHHbBIN
CTaHJAPT.

4 Haxuure pyHKIHOHaIbHYI0 Kaasuiily Mode u Bpi6epure BapuanT Field1
win Field2..
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vid 1 Nanel

Agilent

i CAopABHHEIX
Hapmen Hbl i

Kanant
oc 10.0:1
oc 10.0:1

Peskiim
Manel

Puc. 29 3anyck no nonykazpy 1 (Field1)

3any6|< no scemM nonykappam eupeocurHana

JIj1s1 ObICTPOro HAOIIOMEHHUS MEePEeXOmg0B MEKIY IIOAyKaIpaMu HJIN /LI
BBIABJIEHUS aMILIATYIHBIX PA3/TUIUN MEKITY MHOJIYKaJIPAMH MOKHO
OIPUMEHSTh PeKUM 3allycka mo BceMm noJaykanapam (All Fields).

1 Hasxwmwure kaaBumry [Trigger].

2 B menmo Trigger HammuTe (PYHKIIMOHAJLHYIO KjaaBuiry Trigger, saTeMm
BpaiaiiTe py4dky Entry, uroons! BriOpaTh BapuauT Video..

3 Haxmure pyHKIMOHAJIBbHYIO KJIaBuIlry Settings, 3aTeM (pyHKIIMOHAJILHYIO
kJs1auinry Standard, yToObl BRIOPATh HOAXOMAIIUN Te/I€BU3HOHHBIN
CTaHJAPT.

4 Haxuure QyHKIHOHAIbHYyI0 KjaaBuiry Mode u BriGepure Bapuant All
Fields..
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vid 1 Boe nnA

Agllent

Kanant
10.0:1
10.0:1

VII i
AT it M

Puc. 30 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, uro6b! BriOpaTh BapuaunT Video.

3 Haxmure PyHKIMOHAJIBbHYIO KJIaBuIlry Settings, 3aTeM (pyHKIIMOHAJILHYIO
kJ1asuiry Standard, yToObl BRIOPATh HOAXOMAIIUN Te/€BU3HOHHbBIN
CTaHJAPT.

4 Haxuure PpyHKIHOHa bHYI0 Kaasuiily Mode u Bpi6epure BapuanT Field1
win Field2.

Cucrema 3alTycKa HINET IT0J0KEeHHEe Hadasia KaJPOBON CHHXPOHU3AIUM I
onpejesaeHusa 1moJa. OgHAKO 3TO oIIpeje/ieHHe I10J1A He yYUThbIBaeT dazy
omopHo# mogHecyuleil. Korga Bpiopan BapuaHT Field 1, cucrema 3samycka
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190

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. 31 3anyck no usetHomy nonto 1 nooyepeaHo ¢ LBETHbIM Nornem 3

Eciu HysxeHn Gojiee OAPOOHBIN aHAJIN3, TO MOKHO BHIOPATH [jId 3aIyCKa
TOJILKO OJTHO IIBETHOE IoJie. BhI MoKeTe ciesiaTh 3TO C ITOMOIILIO
dyuknuoHaapHou Kjaapuiiiu Field Holdoff B menio Video Trigger. Hammure
dyuknuoHaapHyto kjaBunry Field Holdoff 1 ¢ momompio pyuku Entry
peryJiupyiTe BBIIEPKKY C HPUPAIEHUAMH B MOJIOBHHY IIOJId, IIOKA
ocrmyorpad He CTaHET 3aIyCKaThbCSI TOJBKO IO OJHOHW pase CHUTHAJIA
I[BETOBOTO ITaKeTa.

BrIcTphIil CIT0OCO6 CHHXPOHHU3HUPOBATHCA II0 IPYrod (pase COCTOUT B TOM,
4YTO0bI OTCOEIUHUTHb CUTHAJ Ha KOPOTKOE BpeMsA U CHOBAa IPUCOETUHUTH
ero. IloBTopsaiTe 3Ty IpoIleaypy, IIOKa Ha dKpaHe He IOIBUTCI
HaJIexkaiaa ¢asa.
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IIpu peryupoBKe BBIJIEPKKHA C MOMOIIBbI0O PYHKITMOHAJIBHON KJIABUIIIN
Field Holdoff 1 pyuku Entry cooTrBeTcTByIolliee BpeMs BbITEePKKHU
uHIuupyercsa B MeHo Trigger Mode and Coupling.

Ta6nuua 4 Bpema Bbiaep>xku AnA NonosuHbl nonA

10

Cranpapr Bpema
NTSC 8,35 mc
PAL 10 mc
PAL-M 10 mc
SECAM 10 mc
Generic 8,35 mc
EDTV 480p/60 8,35 mc
EDTV 567p/50 10 mc
HDTV 720p/50 10 mc
HDTV 720p/60 8,35 mc
HDTV 1080p/24 20,835 mc
HDTV 1080p/25 20 mc
HDTV 1080p/30 20 mc
HDTV 1080p/50 16,67 mc
HDTV 1080p/60 8,36 mc
HDTV 1080i/50 10 mc
HDTV 1080i/60 8,35 mc
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Nanel

Kanant
oc 10.0:1
oc 10.0:1

Peskiim
Manel

Puc. 32 MpumeHenue Boiaepxku (Field Holdoff) ana cuHxpoHmsauum no usetHomy
nonto 1 unu 3 (pexum Field 1)

3anyck no USB

192

3amyck mo USB Gyner BbIIOJHEH MO CUTHAJIy Hadasia makera (SOP), koHia
nakera (EOP), saBepiienus copoca (RC), mepexoaa B COCTOSHHE OKHIAHMUS
(Suspend) unu BbIXoAa U3 cocrodHusa oxkuganua (Exit Sus) Ha
nuddepeHInaabHbIX cTpokax gaHHbIX USB (D+ u D-). [liig Takoro sairycka
HOJJIePKUBAETCA HU3KAA U BBICOKAs CKOPOCTb.

End of packet trigger
D+,-
- Basiie X XX 00 X f

SOP SEO portion of EOP

1 Haxmwure kHonky [Default Setup] (Hactpoiika no ymonuanuio).

2 Haxwmute kHomKky [Label] (Merka) m/1a BK/JIIOUEHHS METOK.
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3 BrJjrounTe aHAJOroBble WJIHM IU(MPOBbIE KaHAJIbI, KOTOPbIe OYIyT
HCIIOJIBb30BAThCA /1A Ilepeaadun curHasjgoB USB.

Hasxxmure xuonky [Trigger] (Tpurrep).

HasxxMmuTe mporpaMMHYI0 KHONKY 3anyck B MeHI0 "3aIyck", a 3aTeMm C
OMOIIbI0 Py4YKH BBOma BbiGepuTe USB.

6 HaxMuTe IIpOrpaMMHYI0 KHOIKY 3anyck:, 4ToObl BbIOPATh yCJIOBHE
samycka o USB.

SOP (HauaJsio makeTa) — 3aIlyCK BBIIIOJIHAETCI OPU OOHAPY:KEHUH OUTA
CHHXPOHM3AIlMA B Hadajle IHaKeTa.

EOP (Komer makera) — 3aIlyCK BBINOJIHAETCS B KOHIe yuacTka SEQ B
EOP.

RC (3aBepiienue c6poca) — 3allyck BbImoJiHsgeTcd, ecan SEO > 10 mec.

Suspend (Ilepexoq B cOCTOAHHE OMNKHUIAHUA) — 3AIyCK BBIMOJHAETCA,
ecJIi IIMHA HAXOJUTCS B COCTOSIHUM Ge3qeHcTBUS > 3 MC

Exit Sus (BbIxoq 13 COCTOSHHUS OKHIAHMSA) — 3aIyCK BBIIOJIHIETCS,
€CJIN BBIXOJT U3 COCTOAHUsS Oe3nelicTBusa 3anumaer 10 wmc.
Hcnosib3yeTcs i MPOCMOTPA Iepeadd OMKUIAHUA/BO30OHOBJIEHHUSI.

7 HaxMure mporpaMMHy0 KHOOKY CKopocTb, 4TOObI BHIOpPATH CKOPOCTH
H3MepsIeMOH Iepeadu.
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Mo:xkHO BbIOpaTh 3Hadenne "Huskas ckopoctn" (1,56 MowuT/c) uiau
"BbIcokas ckopocTh" (12 Mout/c).

C momoIblo nporpaMMHbIX KHOMOK D+ u D- BhIOepuTe KaHaJ,
HOAK/II0OUEeHHbIH K JuHuu D+ miaum D- cur"asaa USB. Jlas
KaHAJOB-UCTOYHUKOB CHUTHAJIa aBTOMATHUYECKHU YCTaHABJIUBAIOTCSI METKHU
D+ u D- .

IIpu HasxkaTuu nporpamMuoil kHonku D+ wmiam D- (myam moBopoTe pydku
BBOJIa) aBTOMATHYeCKH yCTaHaBJAUBaIOTcId MeTku D+ m D- na
KaHaJIa-UCTOYHUKA U BHIOPAHHBIA KaHAaJ IIOABJIETCI B IPABOM BepXHEM
YIVIy 3KpaHa, pagoM co 3HaukoM USB.

Eciim aHasI0roBble KaHAJIBI-UCTOYHUKHN OCIHJIJIOorpada IOJKII0YeHbl K
curiasiaMm D+ m D-, BeIIOJIHUTE cienylollee gericteue. JId Kaskaoro
HOJK/IIOUYEHHOT0 aHAJOrOBOr0 KaHaJa 3aJjaiiTe cepeIMHy CHUTHaJA B
KadecTBe YPOBHS 3allycKa, HaskaB MporpaMmHyio kKHonky D+ wmimu D- u
MOBEPHYB PYYKY YPOBHS 3aIlycKa.

Ecau nmudgpoBbie KaHAJBI-MCTOYHHKHN OCIHUJ/IIOTpada MOOKJII0YEHbI K
curHasiaM D+ u D-, BBIIIOJIHUTE CJIeayIOllee TeHCTBUE (3TO OTHOCUTCS
T0o/IbKO K Momesaun MSO). Haxmure knouky [Digital] (udpos.) u sagaiire
HOIXOJIAIIAN MOPOTOBBIN yPOBEHb JJId ITM(PPOBBIX KAHAJIOB C ITOMOIIBIO
napameTtpa [oporu.

3HaveHHe YPOBHS 3allyCcKa HJIM IIHEPOBOI0 IIOPOra OTOOpaKaeTCsI B
OpaBOM BepPXHEM YIJVIy dKpaHa.

3anycx no curHanam nocneposatesibHbIX AaHHbIX

194

Bb1 MokeTe peasn3oBaTh OIOJHUTEJbHBbIE TUIIA 3aIIyCKa IO CHTHAJIaM
OC/IeT0BaTebHBIX JAaHHBIX ITyTEM YCTAHOBKHU JOIMOJHUTETbHBIX JIUIEH3UH
(eM. "Onmuu JeKOoIUPOBaHUS MHOCJeI0BATE/IbHBIX HAHHBIX' HA

crpanurie 139). O6paiaiiTech K CAEIYIOINMM OIHCAHUIM:

"3ammyck o curHaiiam ARINC 429" nHa crpanune 463
"3amyck mo CAN" Ha ctpanure 391

"3amyck mo FlexRay" Ha ctpanune 411

"3ammyck nmo 12C" Ha crtpanure 420

"3amyck nmo curHasam [2S" Ha cTpanue 445

"3amyck mo LIN" ma crpanure 401
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e "Samyck 1o curHajiam MIL-STD-1553" Ha crpanurne 455
e "3amyck o SPI" Ha crtpanuie 433
e "Samyck UART/RS232" na crpanune 473
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Curnansl ¢
BbICOKUM
YPOBHEM LIyMa

o
Qo 11
o

Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopcTB0 nonb3oBarens

Pe>xxum 3anycka/cBA3b

Bbi6op pexxuma 3anycka: "Asto" unu "HopmanbHbin" 198
Bbi6op cBaau Tpurrepos 200

BkntoueHue v BbiKNoyeHue nogasneHus wyma npu sanycke 201
BkntoueHue u Bbiknoyenune BY-sarpaxaenua 202

Hactpoiika 3agepxku sanycka 202

Bxosa BHeLIHero uctoyHuka sanycka 203

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
crpanuiie 202), duabTpa HU3KHUX YacToT ("BbIOOp CBA3H TpUITEpOB" Ha
crpanuiie 200). CMm. Takke pasfiesa "Br/rodyeHUe W BBIKJIIOYEHUE
HoJaBJeHuA IfymMa NIpu samycke" Ha crpaHuie 201.
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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
cTpanuiie 218.

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

3anyck, a Takxe
npeanyckoBOi 1

198

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 199 m "Korga mcCro/pb30BaTh PEKUM 3aIyCKa

"HopMmasibHBIN"" Ha cTpanuie 199.

/1 mepek/rodeHud MexOy pesxuMamu samycka ("ABTo" m "HopmasbHBbI")
MOKHO Takike HacTpouTh KHOIKY [Quick Action] (Bbictpoe pgeiicteue). Cwm.
"Hacrtpoiika kHonku [Quick Action] (BwicTpoe pmeiicTBue)" Ha

cTpaHuiie 344.

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 3amyck" Ha cTpaHune 160
"HacTpolika 3ajep:KKH 3alrycka' Ha cTpaHuiie 202

"PasmeliieHrne TOYKU OTcUYeTa BpeMeHHU (cJieBa, IO IeHTPY, clipaBa)' Ha
crpanuiie 63

Bbi6op cBAa3u Tpurrepos

200

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 3000 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
kKaHaJ/10B (cM. "YKasaHUWe CBA3W KaHAJIOB" Ha cTpaHHIE 72).

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

204

A Hpe.qenbuoe HanpAa>XeHue Ha BXoae BHELUHero Tpurrepa ocuunnorpatba

CAT I: 300 cpeanekBaapatuueckux B, 400 Vpk; anHamuyeckan neperpyska no
HanpaxeHuio 1,6 kVpk

1 MOm Ha Bxoze: AnA yCTOWYMBbIX CUHYCOMAANbHbIX CUTHANoOB CHU3bTE HOMMUHArbHbIE
3Havenma npu 20 ab/nekaaa ebiwe 57 k' 40 MUHUManNbHOro ypoBHa 5 Vpk

C npo6Hukom N2863A 10:1 — CAT I: 600 B, CAT II: 300 B (nocr. ToK + nuk nep. Toka)
C npo6Hukom 10073C unu 10074C 10:1 — CAT 1: 500 Vpk, CAT Il: 400 Vpk

BxomgHoli mMIIeTaHC BHEINIHEro Tpurrepa cocrasiageT 1 M OMm. 9to
MO3BOJIIET HCIIONIb30BATh /I U3MEPEHUI O0Iero HasHauYeHHUs ITaCCHBHbBIE
npoOHuKN. BoJsiee BbICOKMH MMIIEJAHC MUHHUMH3HUPYET 3QP@EKT HAIPY3KH
ocrmiorpada Ha TECTUPYeMOe YCTPOUCTRO.

Hactpoiika equunn gia EXT TRIG IN u koadduipmeHTa 3aTyXaHUA
HIpOOHHUKA:

1 Haxmwure xkHonky [Mode/Coupling] (Pexxum/cBA3b), HaxoosAmIyocs B
cekruu "Tpurrep" Ha JHUIEBOU IIaHEJIU.

b Maa. wyma BY-aarpaska Janep B HeWwHKA
MacT. 1ok

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

Wenio "BHewHui Tpurrep” 1000 1

4 EauHiLp MpoBHMK
BonbTsl oo

3 Hasxkmure mporpaMMHy0 KHOUKY EpMHmubl B MeHro "BHernmHuin
TpUrrep"mid BbIOOPA €IMHMIL:

BonbTbl — 111 MPOGHUKA HAIMPIMKEHUS.

Amnepbl — IJ11 TOKOBOrO HPOOHHKA.
B BRIOpaHHBIX eQUHHIIAX OYIYT OTOOpaskaThCsI Pe3ysabTaThl M3MEpPEeHHH,
YyBCTBUTEJbHOCTh KaHaJIa U YPOBEHDb 3aIIyCKA.

4 Hasxxmure nporpaMMHy0 KHONKY [po6HMK m moBepHHUTEe PYyYKY BBOMA,
YTOOBbI YKa3aTh KO3((PUIMEHT 3aTyXaHus IMPOOHUKA.
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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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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopacTBO Nnonb3oBarena

[ D
NN N ) Qo 12
e Ynpasnexue c60pom AaHHbIX

Pa6ota, ocTaHOBKa M BbINONHEHWE OAMHOYHOTO LMKNa c6opa AaHHbIX
(ynpaBnenue pabotoii) 207

06wme ceeaeHua o auckpetnusaumm 209
Bbi6op pexxuma cbopa AaHHbIX 214

C6op AaHHbIX B CErMEHTUPOBAHHYIO NaMatb 222

B 5Toii ryiaBe roBOpHTCA O CIIocO0ax cOopa MAHHBIX U YIIPABJICHHU
ocuJIIorpadgom.

Pa6ora, octaHoBKa M BbiNoNIHEHME OAUHOYHOIO LUKNA c6opa AaHHbIX
(ynpaBnenue pabotom)

Ha suneBoi maHe/ m ociuiorpadga HaxXogdaTCsa ABe KHOIKH, OTBeYalolue
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 ocraHOBKEe IHKJIA cO60pa JaHHBIX OTOOPAKAETCS MOCJIIETHSI
moJsiydeHHas popMa CUTrHaJIA.

* 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).
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CpaBHeHune
ANUHbI 3aNUCK
AaHHBIX NpU

O HOKPaTHOM
uukne c6opa n Bo
Bpema pabotbl
ocuunnorpadca
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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 147.

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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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 "Yipassienue qimHoOA AaHHBIX (Length)" Ha
crpanurie 311.

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 OQHO3HAYHOT'O
BOCIIPOU3BeAeHUs 0e3 HAJIOMKEHUsI CIEKTPOB OIPAaHHYEHHOI'0 II0JIOCOH
OPOIIyCKaHHUS CUTHAJA (C OTpaHHYEHHOH ITOJI0COHM IPOILyCKaHUA) C
npeJeJbHON 4acToTOH paX PaBHOMEDHO paclipefiejieHHad 4acToTa
JUCKpeTH3alluu ¢S HOJIKHA NPEBBINIATh €ro yJABOEHHYI MaKCHUMAaJIbHYIO
qacToOTy gaX.

fyax = fs/2 = uacrora HalikBucra (fy) = MakcUMaJIbHasd 4acTOTA
CHUTHaJIa
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Hano>xeHue cnekrpoB

HaJjtosxxeHHe CIEKTPOB IIPOUCXOIUT HPU HEIIOJTHOH JTUCKPETHU3AINU
curHas10B (fg < 2fypax). HastoxkeHne criekTpoB — 3TO HCKaxkeHHe CHUI'HAJIA,
BBI3bIBA€MOE€ HH3KOYACTOTHBIMHU COCTABJISIOIINMHU, JIOKHO
BOCCO3[JaBAE€MbIMH HM3-38 HEJOCTATOYHOI'0 KOJHYECTBA KOHTPOJIbHBIX TOYEK.

Puc. 33 Hano>eHue cnektpos

Monoca nponyckaHusa ocuunnorpad)a M YyacTtoTa gAUCKpeTUu3auumn

Kak mpaBuj10, I10/I0Ca HOPOIyCKaHUSA OcHuJIorpada ompeaesnaseTcd Kak
caMasg HH3Kasd YacTOTa, IIPU KOTOPOH CHHYCOHAJIbHbIE BOJHBI BXOIHOTO
curtaJia s3aryxaroT Ha 3 paB (-30% aMILIUTyaHAas IIOTPELIHOCTS).

CorJiacHO TeOpHUH JUCKPETH3AIlNU IIPU TaKOH I10JI0CEe IMPOIYyCKAHU
ocnuyIorpada Heo6XoquMas YacTOTa AUCKPETH3AIUH COCTaBJAeT fg =

2fpw. OpHako JaHHad Teopud He IIpeAlioaraeT HaJIU4Us YacTOTHBIX
COCTABJIAIONINAX, YACTOTa KOTOPBIX IpeBbimaeT fM,x (B JaHHOM ciIydae
fByy # [y Hee HEOOXOAMMA CHCTEMA € HI€ATHPHON aMIUIATY/IHO-9aCTOTHOH
XapaKTEePUCTUKOH.
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Puc. 34 TeopeTtnyeckana aMnnUTyAHO-4aCTOTHaA XapakTepucTuka
p Y. p p

OmHAaKO YacToTa HEKOTOPBIX COCTABJASIOIIAX ITUPPOBBIX CUTHAJIOB — BBIIIE
OCHOBHOH YacCTOThI (IIPAMOYTOJIbHBIE BOJHBI COCTOAT U3 CHHYCOUJAJIbHBIX
BOJIH OCHOBHOHM YaCTOThl U GECKOHEYHOI'0 YHCJ/Ia HEYEeTHBIX I'apMOHHK), U
JIJIST TI0JIOC MPOMyCKaHUsA ocnutorpadoB ¢ dacroroir 500 MI'm u Huke
XapakTepHa rayccoBa aIVIUTYJHO-4aCTOTHAs XapaKTEePHUCTUKA.
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Cm. Takxe

i i i
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Frequency_»
Limiting oscilloscope bandwidth (fsw) to 1/4 the sample rate (fs/4)
reduces frequency components above the Nyquist frequency (fN).
Puc. 35 YacroTa AMckpeTusalmm 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.

Ob6paTuTe BHHMaHHe, 4TO MOaeu ociuiiorpadgos cepun 3000 X ¢
noJsocor mpormyckaHusa 1 I'Ti UMeT JIydIIylo aMILIUTYIHO-YaCTOTHYIO
XapaKTepUCTUKY (Takke UMeHyeTCdA IIJIOCKasd aMIIUTYIHO-9aCTOTHAas
XapaKTepUCTHKA), YeM T'ayCCOBCKad aMIIUTYIHO-4ACTOTHAs
XapaKTepHUCTHUKA Ha MoeadX ociiusiorpadoB cepuu 3000 X ¢ meHee
IIUPOKOH IT0JIOCOH MpOITycKaHusd. UYTOObI 03HAKOMHUTBLCSI C KaMIbIM THUIIOM
YaCTOTHOHM XapaKTepHCTHKH ocHusiorpada cm. Understanding
Oscilloscope Frequency Response and Its Effect on Rise-Time Accuracy,
npuiioxeHue Agilent, npumeuanue 1420
("http://cp.literature.agilent.com/litweb/pdf/5988-8008EN.pdf").

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")
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Bpema Hapactanua ocuunnorpadcpa

XapaKkTepUCTHUKOH, TECHO CBA3aHHOHN C IOJIOCOH IPOIyCKaHUA
ocnmorpada, ABJIAEeTCA ero BpeMa HapacTaHud. [[puOIusuTesIbHOE BpeMs
HapacTaHus ocHuiIorpada ¢ aMIIUTYTHO-YaCTOTHON XapaKTePUCTHKOM
rayccopa Tumna coctasidgeT 0,35/fgyw B 3aBUCHMOCTH OT KpuUTepusa 10% pgo
90%.

BpeMmeHeM HapacTaHHs ocHu/LIorpada fAB/IAeTCA He HanOOJbIIAi CKOPOCTD
$dpPOHTA, KOTOPYIO OH CIIOCOOEH TOYHO HM3MEPHUTH. OTO HAUOOJIbIIAL
CKOPOCTb (PPOHTA, KOTOPYIO CIIOCOOE€H BOCHPOU3BECTH HAHHBIA
ocauorpad.

Heob6xogumaa nonoca nponyckaHua ocuunnorpada

ITosioca mpoIryckaHus ochuiIorpada, HeoOXoquMaA MJjId TOYHOT'O
U3MEePEHUs CHUTHaJIa, OIIpeesdeTcs, IpeskIe BCero, He YacTOTOH CHUTHAJIA, a
BpeMeHeM ero HapacTaHusd. PacdyeT HeoOGXOIMMOM IT0JIOCHI HMPOITyCKaHU
ocnuorpada MOKHO IIPOBECTH B CJIENYIOIHME IBa JTara:

1 Ompepesinre HAUOOJIBIINE CKOPOCTH (PPOHTOB.

OOBIYHO CBeI€eHud O BpEMEHH HapacCTaHUudA CHUTHaJIa HY6J'II/IKyIOTCH B
CHeL[I/I(bI/IKaI_II/IHX K 3aﬂeﬁCTBOBaHHbIM B CxeMme HpI/I60paM.

2 PaccuuTaiiTe MakCUMaJIbHOE 3HAUYeHHe "peaibHON" YaCTOTHOM
COCTABJIAIOIIEH.

CoryiacHo kHure ['opappga B. I[skoncona (Dr. Howard W. Johnson)
High-Speed Digital Design - A Handbook of Black Magic
(KoHcTpynpoBaHHEe BBICOKOCKOPOCTHBIX ITU(POBBIX YCTPOUCTB.
Hava/ibHBIA Kypc YepHON Maruwii) Bce ObICTpble (DPOHTHI MMEIOT
O€CKOHEUYHBIHA CIIEKTP YaCTOTHBIX COCTABJIAIONIMX. OQHAKO B YACTOTHOM
crekTpe ObICTPBIX (PPOHTOB mMeeTcs HeKkui msru6 (mim "knee"), rme
YacTOTHbIE COCTABJIAIOIIHE C YacTOTOH, mpeBblUaromed fi .., 414

ompenesaeHusd POPMbI CUTHAJIa 3HAYEHHUS He IPECTABJIIAIOT.
finee = 0,5/Bpemsa HapacTaHus cHUrHaJa (Ipu moporax ot 10% mo 90%)

finee = 0,4/BpeMsa HapacTaHUs CUTHajIa (IIpH moporax oT 20% mo 80%)

3 YroObl ompeaesnTh HEOOXOMHUMYIO IIOJIOCY HPOIyCKAHHUS, IIPUMEHUATE
K03 PUIMEHT YMHOMKEHHA O/ TpeOGyeMOol TOYHOCTH.
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TpeGyemas TouHOCTb Heo6xoanmas nonoca nponyckaHnua
ocuunnorpaca

20% faw = 1.0 X fiee

10% faw = 1.3 X fiee

3% faw = 1.9 X finee

Choosing an Oscilloscope with the Right Bandwidth for your
Application, Agilent Application Note 1588
("http://cp.literature.agilent.com/litweb/pdf/5989-5733EN.pdf")

06bem namaTh M yacToTa AUCKPETU3aLum

Yucsro Todek ImamMATH ocHusiiorpada (pUKCHUpPOBAaHO, U C
aHaAJIOro-IU(POBLIM IpeodpasoBaTesieM OCIUJIOrpada accOIUUPYeTC
HeKasd MaKCHUMaJibHasd YacToTa AucKpeTrusanuu. OgHako pakTHUecKas
JacToTa AUCKPETH3AIMU OlIpe/esiseTcsd BpeMeHeM c6opa JaHHBIX (KOTopoe
3aJaeTCsI C yYeTOM MaciuTaba BpeMeHH/JeIeHUsl PasBepTKU
ocrusiorpada).

YacToTa TUCKPETH3AIUHN = YHCJI0 IPob/BpeMs cOopa JAaHHBIX

Hampumep, npu coxpaHenun 50 Mkc gaHHbIX B 50000 ToUyek ImamMsaTH
daxTHYecKasd 4acToTa THCKpeTH3aliuu cocTapssier 1 GSa/s.

AnajiornyHo, npu coxpaHeHuun 50 wMc maHHbBIX B 50000 TOYek ImaMaTH
dakTHUYeCcKasd YacToTa AUCKpeTH3aluu cocrasssgerT 1 MSa/s.

dakTHYECKas YacToTa IMCKPeTH3aIluid OoToOpamkaeTcsa B 006J1acTU
UH@OpPMAaIINN CIpaBa.

dakTHYeCKasd YacTOTa AUCKPETH3AIUH TOCTUIAeTCA OCHU/LIOrpadoMm 3a
cuer oTOpachIBaHUI (IPOPEKUBAHUS) HEHY:KHBIX IIPOO.

Bbi6op pe>xxuma cbopa faHHbIX

214

Bri6upasa pexuM cO0pa JaHHBIX OCIUJIJIOrpada, IOMHUTE, UTO IIPU HU3KUX
HACTPOHKaX BPEeMeHH/IeJIeHU OObIYHO BBIMOJHAETCA MPOPEKUBaHUE MPOO.
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IIpu HUBKHX HACTPOHMKAX BpeMeHH/neseHUsA 3(PPeKTUBHAST YACTOTA
mucKpeTusanuu 1manaer (a 9P@PEeKTHBHBIA HepHo[ BBIOOPKH
YBEJIMYHBAETCA), TaKk KaK BpeMs cOOpa JaHHBIX BO3PACTAET, U
MUCKPETH3ATOP ocIu/Iorpadga oréupaeT IpoObl Yalle, YeM ITO
HeOoOXOqUMO /I 3aII0JTHEHUS MMaMATH.

JIoIryCcTHUM, YTO JJId AUCKPETH3aTOpa OcIu/Iorpada 3aJaHbl IIEPHUO/T
BbIGOPEH B 1 Hc (MakcHMaJIibHAs dacToTa auckpermsanuu 1 GSa/s) u
o0bem mamsaTu 1 M. IIpu Tako#l yacToTe HAMATH 3aIIOJIHAETCI B TeUYeHUe
1 wmc. Ecain Bpems cO6opa maHHBIX cocrasisier 100 mc (10 Mmc/men), To
I 3aIlOJIHEHHs IIaMATH Tpedyercsa TOoJbKO 1 m3 kKamabix 100 mpob.

Yro6bI BBIOPATH PEKHM cOOpa OAHHBIX, BBIIIOJHHUTE CJIEAYIOLINEe IeHCTBHUS.
1 Ha surmeBoil maHesu HaskMuTe KHOIKY [Acquire] (3axsar).

2 B menmo "3axBar" HajKMHTe HPOTPaMMHYI0 KHOIKY Pexum c6opa, saTem
MOBEPHUTE PYUYKY BBOJIa, YTOOBI BHIOPATH PEKUM COOpA JAHHBIX.

B ocmumsorpadax InfiniiVision npegycMoTpeHbI cileayloliue pexuMbI
cOopa JaHHBIX:

HopmanbHbli — Mpu HU3KUX HACTPOHMKAX BpeMeHH/desIeHUs
MPONCXOTUT OOBIYHOE IPOPEKUBAHUE, a yCPEeTHEHHs He
BBIIIOJIHSIETCI. OTOT PERUM HCIIONb3YeTCA I OOJIbIINHCTBA
curgasioB. CMm. "Pesxknm cbopa maHHbIX "HopMasbHBIA"' Ha

cTtpanuiie 216.

06Hapy>XeHue NMKOB — IIPH HU3KNX HACTPOMKAX BpEeMEHU/IesIeHU
COXPAaHAITCI MHHHMAJIbHbIE W MaKCHMAaJIbHbIEe 3HAYEHHA IPO6 3a
9 (PEeKTHUBHBINA MMEPUOL BHIOOPKH. OTOT PEMKUM HCIIONb3YEeTCA /I
PEeOKO BO3HHKAIOIIMX KOPOTKHX HUMIIyJ/IbcoB. CM. "Pesxnm cGopa
maHHBIX "OOHapyskeHHe NUKOB" Ha cTpaHune 216.

YcpenHeHne — 1pu JII00BIX HACTPOMKAX BPeMEHH/qesIeHUs
BBITIOJIHAETCS yCPeJHEHUE 3aJJTaHHOTO YHCJIa 3aITyCKOB. TOT PEXUM
HCHOJIb3yeTCS C I1eJIbI0 YMEHBIIIeHUA ITyMa U IOBBIIEHUS
paspelleHus MePUOAUIECKUX CUTHAJIOB 0€3 CyKeHHS I10JI0CHI
OPOITyCKaHHUS HWJIM COKpallleHHus BpeMeHH HapactaHua. Cm. "Pemxum
cOopa HaHHBIX "YcpenmHenume" Ha crpaHuie 218.

Bbicokoe pa3pewieHne — Ipu HU3KUX HACTPOUMKAX BPEMeHH/IeJIeHUA BCe
mpo6bI, oToGpaHHble 3a 3@MEKTUBHBIA MEePHOJ BHIGOPKH,
YCPeIHAITCA, U COXPaHdeTcd UX cpeJlHee 3HaUeHHe. OTOT PeXRUM
HCIIOIb3yeTCA C IeJIbI0 YMEHBIIeHuA caydarHoro nryma. Cm. "Pexum
cObopa maHHBIX "BbIcOkoe paspeliieHue"' Ha cTpanuile 221.
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216

Pe>xxum cbopa pannbix "Hopmanbhbiit"

IIpu HUBKHUX HACTPOHKaX BpeMeHH/mesieHus B pexume "HopmaabHbBIHR"
BBIIIOJTHAETCS IIPOPEKUBAHNE JOIIOJHUTEBHBIX P00 (MHAYe roBOPA, YaCTh
IaHHBIX OTOPAChIBAETCA). BOJBIIMHCTBO CHTHAJIOB IMOJIYyYalOT B 3TOM
peskuMe HausIydlliee OTOOpaKeHUe.

Pe>xxum cbopa panubix "06Hapy>xeHne nukoB"

Cm. Takxe

IIpu HUBKHUX HACTPOHKAX BpeMeHH/MmesieHHA B pexmnMe "OOHapy:KeHHe
MHUKOB" COXPaHAKTCI MUHHUMAJbHbIE U MaKCHUMaJIbHbIe 3HAYE€HUS MPOO C
IeJIbI0 3aXBaTa PEeIKUX M HE3HAYHUTEJbHBIX COOBITHH (3a CUET yCUJIEHUS
myma). B aToM peskmMe 0TOOpaKalOTCA BCe HEe MeHee ITHPOKHE, YeM
nepuo BHIGOPKH HMILYJIbCHI.

B ocmumiorpadgax InfiniiVision 3000 cepun X, MakcuMaJibHas dacToTa
JUCKPEeTH3aIUH KOTOPbIX cocTapssieT 4 GSa/s, oT60p MpoO IPOU3BOTUTCS
Kasxaple 250 mukocekyHpO (mepuof BBIOOPKH).

e "3axBaT moMex WJIM KOPOTKUX UMITYJIbCOB" Ha cTpaHuie 216

¢ "Hcmosb3oBaHUE PeKMMa OOHAPYKEHHUSI IMHUKOB [JId ITOMCKA HUMILYJIbCHBIX
nomex" Ha cTtpaHuile 218

3axsar nomex unu KOPOTKUX UMNynbcoB

HMiry/ibCcHaAsI moMexa — 3TO ObICTPOe M3MEHEeHHe CHUIHaJjIa, KaK IIPaBHJIO,
KpPaTKoOe II0 CPABHEHHIO C CAMHM CHTHaJ/IoM. [lJig yZOOHOro MpOoCMOTPa
OMeX HWJIN KOPOTKUX HMITYJIbCOB MOJKHO HCIIOJIb30BATH PEKUM
OOHapy:KeHUs IHMKOB. B pesknMe oOHapy:KeHHMsA INHKOB KpaTKHe IOMEXU M
OCTpbI€ YIVIbI OTOOpaKAIOTCI ApdUe, YeM B HOPMAJbHOM pexuMe cGopa
MaHHBIX, U IIOTOMY 3aMETUTh HUX JIerde.

JIJ1s IMOJIyYeHNs XapaKTePHCTHK HMMILYJIbCHOH IIOMEXH BOCIIOJIb3yHTECHh
KypCopaMHy OCII/LIOrpada Mad ero BO3MOKHOCTIMH aBTOMATHYECKOI'O
N3MepPEeHU.
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Puc. 36 CuHycomaa ¢ uMnNynbCHOW NOMEXOM, HOPMarbHbIA pexXUM

g Kanansl
oc 10.0
10.0:1

CermeHTHE.

~-

Puc. 37 CvHycomaa ¢ UMnNyrnbCHOW NOMEeXOM, pexxum 06Hapy>KeHUA NUKOB
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218

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 3000 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.
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oc

CerMEHTHE.

~-

Puc. 38 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. 39 [InAa cokpalleHua ypoBHA LYMOB UCMoNb3oBaHo 128 ycpeaHeHuit
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Cm.takke ¢ T'yaBa 11, “PeskuM 3amycka/cBasb,” Ha cTp. 197

Pe>xxum c6opa paHHbix "Bbicokoe paspewenue”

B pexunme "BbicoKoe paspellieHHe" HpU HU3KHX HACTPOUKaX
BpPEMEeHH/IeJIeHUs TOIMOJHUTE/IbHbIE BBHIOOPKH YCPEIHSIOTCSI IJIA
YMEHBIIEHUs CIyYalHOro IIyMa, OTOOpaskeHus Ha sKpaHe OoJiee IIABHOM
OCITUJIIIOTPaMMBbI U 3PP EKTHBHOTO yBeJMUYEHUA PaspelieHus I10
BEPTHUKAJIH.

B pesxknme "Bbicokoe paspeleHre" 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
nokasareJss "BpeMs/eseHue" (CKOPOCTh pasBepTKU) ocluiorpada.

YeM HMIKe 3HAYEHUE HACTPOHMKH BpPEeMeHH/IeJIeHHUs, TeM OOJIbIlee UHCII0
npo6 ycpenHseTrcs IS KasKIOM TOYKH H300pasKeHMs.

Pesxkum "Bricokoe paspeliieHHe" MOMKHO HCHOJb30BaTh KaK JJIA OJUHOYHOTO,
TaK U /I IOBTOPSAIOIIEroCs CUTHAJa, U OOHOBJIEHHE CUTHAJIA IIPU 9TOM He
3aMe[yIgeTcd, TaKk Kak 00pa0OTKa JAaHHBIX BBIINOJTHAETCS
CHeIMAJIM3UPOBAHHON MHTerpabHOM cxeMoil (ASIC) ¢ TexHoJs0oruein
MegaZoom. B pexunme "BbIcokoe paspenieHue" 11oJjoca 4acTOT PeaibHOro
BpPeMeHH ocIuIorpada cyskaeTcd, TaKk Kak OH YCIIEIIHO TeHCTByeT B
KadecTBe PUIbTPA HU3IKUX YACTOT.

Oro6pa>kaeman yacrora Oro6pa>kaeman yacrora butbl
AUCKpeTU3auum (MaKc. Y.4. Ha OAMH | AUCKpeTH3auuu (Makc. u.a. npu paspewenua
kaHan 2 Gsa/s) yepepoBaHun 4 Gsa/s)

500 MSa/s <u4.n.<2 GSa/s 1GSa/s<u.a.<4 Gsa/s 8

100 MSa/s < u.1. <500 MSa/s 200 MSa/s <u4.n.<1 GSa/s 9

20 MSa/s <u.1.<100 MSa/s 40 MSa/s <u.n. <200 MSa/s 10

5MSa/s <u.n. <20 MSa/s 10 MSa/s <u.n. <40 MSa/s 1

u.n. <5 MSa/s 4.n.<10 MSa/s 12
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060[) AdHHbIX B CErMEHTUPOBaHHYIO NaMATb

C6op paHHbIX B
CEerMeHTMpPOBaHH

222

YH0 namArb

MoO:kHO IIPHOOPECTH OCHULIIOrpad C yCTAHOBJIECHHBIM HA 3aBOJie MOJIYJ/IEM
CerMeHTHPOBAHHON MaMaTu (Moay/ib SGM) HJIM YyCTaHOBUTH JIUIEH3UIO /I
ero aktTuBanuu (3axkas mogesaun Homep DSOX3SGM "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 "laMepeHUs, CTATUCTHUKA U HOCTOSHHOE
mocJecBeueHrne C MCI0JIb30BaHNEM CEerMEeHTHUPOBAHHOU MaMsaTH" Ha
cTpaHuile 224) mo3BOJIsIET OTOOPA3UTh MOCTOSHHOE II0CJIeCBeUYeHHne BO BCeX
MOJIyYeHHBbIX cerMeHTaX. IlogpoGHbIe CBeOeHUs CM. TaK:Ke B pasmesie
"YecraHOBKA M OTMeHa IMoc/iecBeueHUA"' Ha cTpaHule 147.

1 3BapaiiTe ycaoBus 3alrycka (IMOOpPOOHbIE CBEIEHHS CM. B pasjesie
Tirasa 10, “Tunel 3amycka,” Ha cTp. 157).

N

Hasxxmure xHonky [Acquire] (3axBar), HaxoOAIylocsd B CEKIIHH CUTHAJIOB
Ha JIMIIEBOH IMaHEJIH.

Haxwvure mporpaMMHy0 KHOOKY CermeHtup.

B menio "CermeHTHpOBaHHAsA IMaMATH" HAKMHUTE HPOTPAMMHYIO KHOIIKY
CerMeHTMp. [y1s1 BBIIOJIHEHUsA cOOpa MAaHHBIX B CEIMEHTHPOBAHHYIO
HaMATh.

5 Ha:xMuTe mporpaMMHYI0 KHONKY Yucno cerMm um moBepHHTEe PYYKYy BBOJA,
4yT00bI BHIOPATH YHMCJIO0 CETMEHTOB, Ha KOTOpOe cjeayeT pasOuTh HaMATb
ocuuJtorpada.

B 3aBHCHMOCTH OT MOJEJH OCIH/IOrpada, HaMiaTh MOKHO PasOUTH
MHHUMYM Ha 2 B MakcumyM Ha 1000 cermMeHTOB.

6 Haxmure xHouky [Run] (Myck) wmau [Single] (OaHokpatHbIii 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 198.

|/|H,El,|/|KaTOp Xo[a BbINOJIHEHNA

YacTtoTa guckpeTusaumm

Cm.takke ¢ "Hapuramms Me:xay cerMeHTaMu" Ha CcTpaHuIle 223

e "3MepeHHns, CTATUCTUKA U MOCTOSHHOE IIOCJIeCBEUeHHE C
HCIIOJIb30BAHUEM CeIr'MeHTHPOBAHHOU maMaTH' Ha cTpaHuile 224

e "BpeMs moAroTOBKH CEerMeHTHPOBAHHOHM HaMaTH' Ha cTpaHuie 224

e "CoxpaHeHHe JAaHHBIX CEIMEHTHPOBAHHOU INaMATH" Ha cTpaHHIE 225

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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224

IJ1s mmepeMeIeHnuss MeKIy CerMeHTAMU MOKHO TaKiKe HCIIOJIb30BaTh
kHonky [Navigate] (HaBurauma) u cpencrsa ympassaenus. Cm. "Hapuranus 1o
cerMmeHTaM" Ha cTpaHuile 67.

N3mepeHnua, cratuctuka v NnocToAHHOE NOCNecBeYeHne ¢ UCNoNnb3oBaHueM
CerMeHTMpPOBaHHOW NaMATK

JI71 MpoBedeHUsA U3MEPEHUH U MPOCMOTPA CTATHCTHUKU HaMKMHUTE KHOIKY
[Meas] (W3mepenua) 1 BBIMOJHUTE HACTPOHMKY HEOOXOAHMMBIX H3MepPeHUd
(em. T'masa 14, “UsMmepenusa,” Ha cTp. 237). 3aTeM HamMUTe KHOOKY AHanu3
cermeHnToB. JIJ1s1 BHIOpPAHHBIX M3MEpPEeHHU OyaeT BBIIMOJIHEeHa IT0a00pKa
CTATUCTHYECKUX TaHHBIX.

IIporpamMHasa KHOIKa AHanu3 cerMeHToB oToOpaskaeTcs, Korga cOop JaHHBIX
OCTAHOBJIEH U BKJIIOUeHa (DYHKIUSI CErMEHTHPOBAHUSA MMaMATHU HJIU
aKTHUBUPOBAH MOCJIeN0BaTE/bLHBIN Lister.

Mo:kHO TaK:Ke BEKJIOYHTH IIOCTOSHHOE IToc/iecBedeHue (B MeHIo "[ucrieit")
W HajKaTh MMPOrPAaMMHYI0 KHOHKY AHanW3 CerMeHTOB /I OTOOpaKeHHs
MOCTOSHHOTI'O IOCJIeCBEYEHHA.

BpeMﬂ noarotoBKu CerMEHTMPOBaHHOﬁ naMAaTtu

Ilo 3armoJTHEHHU KaKJOr0 CEerMeHTa IIPOUCXOIUT ITOJITOTOBKA
ocum/torpada K cjIeayolleMy 3allyCKy, I/ 4ero TpeOyeTcs OKOJIo 1 MKC.

O6paruTe BHUMAaHHE, YTO, €CJIH, HAIIPUMED, [JId BpeMeHH PasBePTKH Ha
aJIEMEHT yIpaBJIeHUd JieJIeHHEM YCTaHOBJIEHO 3HaUeHHe 5 MKc/IeseHue, 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, 25 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 308.
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopacTBO Nnonb3oBarena

Kypcopbl

BbinonHeHue KypcopHbIX uamepeHuii 228
Mpumepbl KypcopHbIX M3mepeHunii 232

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).

Agilent Technologies 221
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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

228

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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230

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. 40 [lpumeHeHune KypcopoB AnA U3MepeHua ANUTENbHOCTM MMNYNbCa Ha
Npou3BoNbHOM yPOBHE
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oc

PG TaMHuMK

1

Puc. 1 [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. 42 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. 43 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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.00
Agilent

10 A EHHbIX

Kanant
oc 10.0:1
10.0:1

I
I
I
I
1
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1
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1
1
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1
1
1
I
I
|
|
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|
|
|
|
|
|
|
|
1
1
1
1
1

A E—

G TauHMK 0
1

Puc. 44 OaHOBpeMeHHOe NepeMeLLIeHUE KYpCOpOoB AnA NPOBepKU BapuaLmii
ATUTENbHOCTU UMMYSIbCOB
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopacTBO Nnonb3oBarena

14
N3mepenna

BbinonHeHue aBToMaTUYeCKUX uamepeHuii 238
Csoaka BuaoB usmepenuin 240

WNamepenua Hanpaxenua 243

MamepeHua BpeMeHHbIX napameTpos 251
CueTHble namepenuna 259

MamepeHua cmeluaHHoro Tuna 260

Moporu namepenuii 261

OkHo usmepeHua u akpaH "Macwta6" 263
Cratuctuka no usmepenuio 264

KinaBuma [Meas] mmo3BoJisieT BaM BBIIOJIHATL aBTOMAaTHUYECKHE H3MepeHUs
Ha ocru//iorpamMmMmax. HekoTopble BUIbI U3MEPEHUIH BO3MOMKHBI TOJBKO B
aHAJIOTOBBIX KaHaJIaX.

PesysibTaThl MOC/AETHUX YeThIPEeX BBIOPAHHBIX M3MEPEHUN MHIUIHMPYIOTCI B
nH(pOPMAaIMOHHOH o6GJsacT Measurements B IpaBod YacTH dKPaHA.

31ech BEJIIOYEHBI KYypPCOPBI /I YKa3aHUSI y4acTKa M3MepseMOoi
OCIIMJIJIOrPAMMbI B IIOCJI€HUX BBIOPAHHBIX H3MEPEHUAX (HWKHAA MO3HIIUI
B 00J/1aCTH HM3MEPEHHH CIIpaBa).
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0O6pa6oTka paHHbIX nocne ux c6opa

B nononHeHue K BOZMOXHOCTU U3MEHEHUA NapaMeTpoB oTobpaxeHus nocne cbopa
JlaHHbIX Bbl MO>XETE BbIMOMHATL BCE M3MEpPEHUA U MPUMEHATb MaTeMaTnyeckue yHKLMK
nocne cbopa AaHHbIX. Peaynbtathl U3MepeHuit 1 MaTemMatmyeckoit 06paboTku AaHHbIX
nepecymnTbIBaloTCA, KOTAa Bbl NPUMeHAETe NaHopaMupoBaHue (pan) M U3MeHeHue
macLutaba n3obpaxkeHua (zoom) unu BKNOYaeTe M BbiknoyaeTe kaHanbl. Koraa Bbl
u3meHnAeTe MacLuTab n3o6paXkeHna 0CLMNOrPaMmbl B Ty UMW MHYIO CTOPOHY C NOMOLLbH
pyyek perynupoBku Ko3adhdmumeHTa pa3BepTku (no ropusoHtanu) u koadduumeHta
OTKIOHEHMA (N0 BepTUKanu), To Bbl OKa3biBaeTe BO3AENCTBUE HA pa3peLualoLLyio
cnocobHocTb oTo6paxkeHua ocuunnorpamm. Mockonbky U3mMepeHnUa n MatemaTuyeckue
onepauuu BbINOMHATCA Ha 0To6pakaeMbIX Ha 3KPaHE AaHHbIX, TO 3T0 BMUAET Ha
paspeLuatoLLyto cnocobHOCTb (DYHKLUIA M UBMEPEHUIA.

BbinonHenue aBTOMaTMyeCcKux uamepeum‘i

238

1 Haxmwure kaapunry [Meas], yToObI BhI3BaTh Ha dKpaH MEHIO
Measurement.

2 Hasxkmure (OyHKIMOHAJIBHYIO KJaBHIIY Source, 4To0bl BbIOPATH
MOVIEKAIUHA M3MEPEHUI0 KaHAJ, HeHCTBYIOLYI0 MaTeMaATHYeCKYIO
QYHKIUIO WIH 00Pa3I0BYI0 OCIIHJIJIOIPAMMY.

B MeHI0 IOKa3aHbl TOJBKO TOCTYHHBbIE JJId M3MEPEeHHH KaHaJIbl,
MaTreMaTHYeckre (PYHKIUH U 00pPasI[OBble OCIIMJIIOIPAMMABIL.

Ecau Ha sKpaHe He OTOOPaKaeTCA WU OTOOPAKAETCI C HEIOCTATOUYHBIM
paspelleHueM YacTh OCIH/IIIOIPAMMBI, HEOOXOauMAas /I M3MEPEeHUs, TO
B KadecTBe pe3y/IbTaTa H3MEPEHUSI OTOOpaKaeTCsI COOOIIeHHEe O ero
HepgocTroBepHocTH, Hammpumep: "No Edges" (Her dpponTos), "Clipped"
(ammuTygHOe orpanmuenne), "Low Signal" (ciaa6biii cursas), "< value"
(MeHbIIle 3TOr0 3HAYEeHUA) WM "> value" (60JbIlle 3TOTO 3HAUEHUS).

3 Haxkmure (QPYyHKIMOHAJILHYIO KJjaBuiry Type:, saTeM BpallaiTe py4YKy
Entry, uro6bl BbIOpATh HYKHBIA BHI H3MEPEHH.
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nt

LMEN OB
nenHelA akpaH (6Ta oTknoHeHmre)

A LMEHT

Time

ff Mepuan
—

L3 YactaTa
e

) Tun

Yact

3a JOHMOJIHUTEeJbHON HH(OpMAaIlel 0 BUAAX M3MepeHHH oOpalaiTech K
pasgesy "CBoaka BHIO0B U3MepeHHU" Ha cTpaHure 240.

4 ]I HEeKOTOPBIX BUJOB U3MEPEHUH JOCTyHHA (PYHKITMOHAJIbHAS KJIABUIIIA
Settings, 1Mo3BOJIAIOMAA BBINOJHUTDL TOIIOJIHUTEJIbHbIE HACTPOHKU
H3MepeHUH.

b Haxwmure dyHKIMoHAIbHYI0 KjaBuiry Add Measurement nim BpamaiTe
pyuky Entry, 9ToGbI IIOJyYUTh HHIUKAIINIO H3MEPEHMI.

31ech BEJIIYEHBI KypPCOpPbI, KOTOPbIE MOKA3bhIBAIOT H3MEPIEMYI0 YacThb
OCITMJIJIOTPAMMBbI JIJI MOCJIeTHETO TOOABJAEHHOTO BUIa WU3MEPEHHUH
(camMasi HMKHAA MHOIUKAIMA Ha Ouciiee). YToObl YBHAETh KypCOPBI I
MpeaIoc/JAeHero BUAa U3MEPEeHUH, cjiefyeT CHOBa MOOABUTH 9TOT BHUJT
H3MepeHUH.

Ilo yMo/ruaHuoo oTo0OpaskaeTcs CTaTHCTHKA uaMepenni. Cm. "CraTucTuka
10 M3MepeHuIo" Ha cTpaHuile 264.

6 YToObI BBIKJIIOUHUTHL H3MEPEHHd, ellle pa3 HaxmuTe Kiaapuiry [Meas].

H3MepeHus: CTUPAIOTCA C dKpaHa.

7 Yto06bI MpPEeKPaTUTh BBIMOJHEHHE OJHOT'0 HJIM HECKOJIbKUX BUIOB
H3MepeHnH, HaMuTe (PyHKIMOHAJAbHYI0 K/aaBuiry Clear Meas u
BbIOEpHTE IOJIEKANNN YIAJCHUI0 BU U3MEPEHUH WA HAKMUTE
dyHEnmoHaAbHyI0 KJjaasuiry Clear All
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¥aanute
Bce

ITocsie Toro, Kak OyayT yaaJieHbl BCe BUIbI U3MEPEHUH, IIPU CJIeYIOIEM
HaskaTuu kKJjaapumu [Meas] ocTtaHyTCa HPHHATBHIE IO YMOJJTYAHHUIO
U3MEPEHUI YaCTOThl U MEKIYIUKOBOIO 3HAYEHUA.

Csoaka BUA0B U3MeEpPEHMii

B caenmyromeil TabJinie IMepedYrc/eHbl BCe BUAbI M3MEPEHHH, KOTOpPbIEe
o0ecmevYnBaeT OCHU/IIOrpad B aBTOMATHYECKOM pekrMe. Bce 9TH BHIBI
U3MEPEHUH JTOCTYITHBI i1 BBIIIOJHEHHS Ha OCIHUJIJIOTPAMMAaX aHAJOTOBBIX
KaHaJI0B. Bce BUABI M3MepeHHUH, KPpOMe HU3MEPEHUS YACTOTHI CUETHBIM
METO[OM, JOCTYIIHBI [JId BBIIIOJHEHHS Ha OOpPa3I[OBHIX OCIMIJIOrPaMMax H
MaTeMaTudyeckux (QyHKIUAX, 3a UckadyeHuneM FFT. Ha rpadurax FFT u
OCITUJIJIIOTPaMMAaxX ITHU(PPOBBLIX KAHAJIOB MOJKET BBIINOJHATHCSI OrPaHHYEHHBIN
Ha0O0p M3MEpPEHUH, KaK OIMCAHO B HTOH TabJIuIle.

Buabl namepennii IOna Ona Mpumeyanua
FFT umcpoBbIX
KaHanos

"06wmit cHumok" Ha
cTpanuue 243

"Amnnutyaa" Ha
cTpanuue 245

"Mnowaab" Ha cTpaHuue 260

"CpesHee 3HauyeHue" Ha Na,
cTpaHuue 248 MOMHbI
3KpaH

"OcHoBaHue" Ha
cTpaHuue 246

"[InutenbHoCTb cepumn” Ha
cTpaHuue 254
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Buabl namepennii Ona Ona Mpumeyanua
FFT umcpoBbIX
KaHanos
"Cyetunk" Ha cTpaHuue 253 Na HeaeiictButennHo ana
ocuuMnnorpaMm MaTemMaTMyecKux
(pyHKUMIA.
"3azepxka" Ha cTpaHuue 255 N3mepaetca mexay ABymA

nctoyHnkamu. Haxxmure Settings,
yT06bl 321aTb BTOPON UCTOYHMUK.

"Pabounit uukn" Ha [a
cTpaHuue 254

"Bpemsa cnaza" Ha
cTpaHuue 255

"YactoTa" Ha cTpaHuue 252 Na

"Makcumym" Ha Na
cTpaHuue 244

"MuHumym" Ha ctpanuue 244 | [la

"Cyetunk nepesaHero
thpoHTa" Ha cTpaHuue 260

"CyeTumnk 3agHero hpoHTa" Ha
cTpaHuue 260

"CyeTymnk non. umnynbcos" Ha
cTpaHuue 259

"CyeTymK oTp. UMNYNbCOB" Ha
cTpaHuue 259

"OTKnoHeHue ot
YCTaHOBNEHHOrOo
3HauyeHua" Ha cTpaHuue 246

"lMonHaa amnnutyaa" Ha Na
cTpaHuue 244

"Mepuoa" Ha cTpaHuue 252 Na

"(a3a" Ha cTpaHuue 257 N3mepaetca mexay ABymA
ncToyHnkamu. Haxxmure Settings,
yT06bl 321aTb BTOPON UCTOYHMUK.
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242

Buabl namepennii Ona Ona Mpumeyanua
FFT umcpoBbIX
KaHanos

"OtpuuatenbHbli Bbi6poc” Ha

cTpaHuue 247
"KoadhdhuumeHt" Ha N3mepaetca mexay ABymA
cTpaHuue 251 uctoyHmkamu. Haxmute Settings,

yT06bl 321aTb BTOPON UCTOYHMUK.

"Bpema HapacTanusa" Ha
cTpaHuue 255

"DC RMS" Ha ctpaHuue 248

"AC RMS" Ha cTpaHuue 249

"BepxHuit ypoBeHb" Ha
cTpaHuue 245

"+ [InutenbHocTth" Ha Na
cTpaHuue 254

"— [InutenbHoCTb" Ha Na
cTpaHuue 254

"X npu makc Y" Ha Na PesynbTat usmepeHua Bbipaxkaerca
cTpaHuue 258 B repuax.

"X npu muH Y" Ha Na PesynbTat usmepeHua Bbipaxkaetca
cTpaHuue 258 B repuax.

Monbayiitecb Kypcopamu AnA BbINONHEHUA APYTUX U3MepeHuid Ha rpaduke FFT.

Ob6paTuTe BHUMAaHWE, UTO IIPU HAJUYUM JIUIEH3UU MMPUIOKEHUA /I
u3MepeHusa MoITHOCTH B aHasmu3a DSOX3PWR mocTynHBI QONOJJHUTEIbHBIE
usMepeHus Power App, eciim OpwioxkeHUe [JI1 U3MEPEHUA MOIITHOCTHU
BKJIIOUEHO. [[JIA moJIydeHus OIOJTHUTETbHOH WH(OPMAITUU CM.
PYKOBOOCMBO NO IKCNAYAMAYUU NPUAONHCEHUSA 0N UBMEPEHUS
mouwprocmu DSOX3PWR, KOTOpoe MOKHO 3arpysuTh Ha BeO-caiiTe
"www.agilent.com/find/3000X-Series-manual" u/in ¢ KOMIIAKT-THUCKA C
TOKyMeHTaIlen.
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06wui CHUMOK

Namepenna 14

IIpu usmepennu Tumna "OOIHEA CHUMOK" oTOOpaMaeTcs BCILIbIBAIOIee OKHO

CO CHHUMKOM BcCeX HSMepeHI/II;‘I OTAEJIbHOTO CHI'HaJla.

Kanan 1

ManH amn HacT
+anMTENBHOCTE |

CHIMOK

g Kanansl
oc
oc

AEHEHWA

SHz

Mo:KHO TaKke BBIIOJHUTL HACTPOUKy m/a KHomku [Quick Action] (Bbictpoe
AeicTBue), uTOGhI IIPH ee HaKATUH OTOOPAKAJIOCHh B CINIbIBAIOIEE OKHO

"Oomuii cauMok". Cm. "Hactpoiika kHomku [Quick Action]
nelicreue)" Ha cTpaHuile 344.

N3mepeHna HanpaxxeHua

(BoicTpoe

Ha caenyromeM pHCyHKe ITOKa3aHbl XapaKTepPHbIE TOUYKU HU3MEPEHUS

HaIIpAXKEeHHNJg.

MEKCUMYM- - - - - === s oo oms oo R BepxHuit ypoBeHb

MonHasa amnnutyga

B R IR 35 et OcHosaHue
MuHumym
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B kadecTBe eqUHHIIBI U3MEPEHHUN /i1 KaKIOT0 KaHaJIa MOMKHO BbIODPATh
BoJibT (V) mim ammep (A) ¢ moMoibio (PYHKIIMOHAJILHON KjaBuinu Probe
Units. Cm. "YkasaHue equHUI] U3MepeHUsd KaHasa" Ha cTpaHHIE 76.

EnuHunesl usMepeHUH JjIsS OCIUJIJIOTPAMM MaTeMaTHYeCKHX (DYHKITHH
ommrcaHbl B pasfese "EQUHUNBI U3MepeHUH /I OCIH/IJIOrPAMM
MaTeMaTHYeCcKuX (pyHKIUI" Ha cTpaHure 84.

e "[lomHaa ammiuTyaa" Ha cTpaHHne 244

e "MakcumyMm" Ha cTpaHuie 244

e "MunumyM" Ha cTpaHuie 244

e "AMmuuTyna" Ha cTpaHuiie 245

e "BepxHUil ypoBeHBL" Ha cTpaHure 245

e "OcHoBaHue" Ha crpaHule 246

e "OTK/JIOHEHHe OT YyCTaHOBJIEHHOTO 3HadYeHUd" Ha cTpaHulle 246
e "OrpunarejbHbIA BbIOpPOC" HA cTpanuie 247
e "CpennHee 3HaueHHe" Ha cTpaHuile 248

e "DC RMS" Ha crpaHune 248

e "AC RMS" Ha cTpanuime 249

e "KoadppumumeHnT" Ha crpanune 251

Monnaa aMmnmnutypa

3HadYeHHe IOJTHOH aMILIUTYAbI — 9TO PA3HUIA MEXTY MAKCHUMAaJIbHBIMU U
MUHHUMAJIbHBIMH 3HaUYeHUAMHU. M3MepsaeMble 3HAYECHUA 0003HAUAIOTCS
KypcopaMu ocu Y.

Makcumym

MaKCI/IMyM — BTO MaKCHUMaJIbHbIA YPOBEHBb OTOGpaJ‘KaeMOI‘O CHUT'HaJIA.
N3mepsaemoe 3HaueHHE o6o3HaUaeTcs KypCcopoM ocHu Y.

Muunmym

MUHHMYM — 3TO MHHHUMAaJIbHBIH YPOBEHb OTOOPAKAEMOrO CHUTHAJIA.
HaMmepsaeMoe 3HaUeHHEe 0003HAYAETCA KypcopoM ocH Y.
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Amnnurypa

AMIUTATYyIa CUTHAJIA — 3TO PA3HUIA MEKIY €ro BepXHHUM U HUKHUM
3HaUeHHuAMH. M3MepsaeMble 3HaUeHUd 0003HAYAIOTCA KypcopamMu ocHu Y.

BepxHuit ypoBeHb

BepxHUil ypoBeHb CHUTHaJIa — 3TO peskuUM (HamubGoJiee o0lilee 3HAYEHHE) B
BEPXHEH YacTHU CUTHasIa. ECJM 3TOT peXUM TOYHO He OIIpefeJieH,
napaMmeTp "BepxHuit" paBeH mapamMmetpy "Makcumym". U3amepsemoe
3HaueHHe 0003HAYaeTcd KypcopoM ocu Y.

Cm.takke ¢ "JlokaJiM3aIysa HUMILyJIbca /I U3MEPeHUs BepXHero ypoBHA" Ha
cTpanuiie 245
ﬂoxanuaauun umMnynbca ana uamepeHna BepxHero ypoBHa

Ha pucyHke HUKe IIOKa3aHO, KaK C IIOMOIIbI0 pe:xuma "Macmrrad"
JIOKaJIN30BaTh UMITYJILC [JIS BBIMOJHEHHS H3MepeHus BepxHuil ypoBeHb.

MoskeT MOHaJOOUTHCA M3MEHHUTh HACTPOHMKY OKHA M3MEpPEeHUsd, UTOOBI
HPOBECTH H3MepeHHe B HuKHeM okHe "Macirrad". Cm. "OKHO M3MepeHHus U
skpaH "MacmTad" Ha cTpaHwuie 263.
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Agilent

10 A EHHbIX

Kanant

oc 10.0:1

] Tun

EBepwiHa

Puc. 45 JTokanusauma obnacti AnAa U3MepeHUA BEPXHEro YPOBHA

OcHoBaHue

OcHOBaHMe CUTHaJIa — 3TO pexuM (HamboJsiee oOIljee 3HAUYEHUE) HUKHEH
YaCcTU CUTHAJIA. ECJM 3TOT peRUM TOUYHO He OIpefesieH, OCHOBAHUE
COOTBETCTBYeT MUHUMyMY. 3MepseMoe 3HaUeHHE 0003HAYAETCS KypCOPOM
ocu Y.

OTknoHeHwue ot YCTAHOBJIEHHOIoO 3Ha4YeHuA

246

H3MmepeHUEe OTKJIOHEHHSI OT YCTAHOBJIEHHOTO 3HAUYEHUSA — STO BbIpaskeHHOE
B IIPOIEHTAaX OT aMILJIUTyAbl HMCKaMKeHHe, COIIPOBOMKIAOIIEee IJIaBHBIHN
nepexon gpouTa. Kypcopsl mo ocu X 0603HAYAOT U3MEPEHHBIH (PPOHT
curasa (O/IMKAHIINN K KOHTPOJBHON TOYKE 3aIlyCcKa).

local Maximum — D Top y

Amplitude 100

Rising edge overshoot =
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Base — D local Minimum
Amplitude <100

Falling edge overshoot =

OTKIOHEHME OT YCTAHOBMNEHHOMO 3HAYeHUs!
v o JloKanbHbIi Makcumym

/
NokankHkIA MUHUMYM  OtkrioHeHMe OT YCTaHOBMEHHOrO 3Ha4YeHnst

0.0:1
10.0:1

Tun
O TenaH

Puc. 46 ABToMatnuyeckoe n3mMepeHune OTKNoHeHUA OT YCTaHOBJTIEHHOIO 3Ha4YeHuA

OtpuuartenbHbiii BbiGpoc

OTpunaTeJabHbI BBIOPOC — 3TO BhIPAKEHHOE B IPOIIEHTAX OT IlapaMeTpa
"AMIIIUTY A" MCKamKeHUe, IpeIIecTBYIoNee IJIaBHOMY MHepexoay (PpoOHTA.
Kypcops! 1o ocu X 06003HAYAIOT U3MEPEHHBIH (PPOHT CUTHAJIA
(6mmKadIINi K KOHTPOJIBHOM TOYKE 3aIlyCKa).
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248

local Maximum — D Top y

Amplitude 100

Rising edge preshoot =

Base — D local Minimum « 100

Falling edge preshoot = Amplitude

OTpuuaTenbHbIin BbIGpOC

JlokanbHbIN MakcMmym
S

BepxHuii ypoBeHb

OcHoBaHue

OtpuuaTtenbHbii BoiGpoc  JloKamnbHbIN MUHUMYM

CpenHee 3HaueHue

DC RMS

Cpeniee 3HadYeHHE — 9TO CyMMa YpPOBHeH mpo6 curHajia, mejeHHas Ha
YUCJIO TIPOO.

Xi

Average = =5—

rje X; = 3sHadeHHe B U3MepAeMOH 7-0H TOuYKe, a N = KOJUYECTBO TOUYEK B
HHTEepBaJie U3MepeHUs.

H3meHeHne nHTepBaJsia uaMepeHusa "IIOJIHBINA SKpaH" IIO3BOJISET U3MEPUTD
3HaUYeHHEe BO BCEX OTOOPaKaeMbIX TOUKAX HAHHBIX.

N3meHeHne mHTepBaJa maMepeHUd "N-ITUKJIbI" II03BOJISIET U3MEPUTH
3HAYEHHE Ha I1eJI0M YHCJ/Ie MePHOI0B oToGpaskaeMoro curHasa. [lpu
HaJINYUH MeHee TpeX (PPOHTOB [Jid U3MEPEHHs OTOOPAKAETCI COOOIeHHe
"Her dopoHTOB".

KprOpI)I mo ocu X 0603HAYAIOT HHTEePpBaJI U3MepAeMOro CHUrHaJia.

DC RMS - 3To cpegHeKBaJpaTHYeCKOe 3HaUeHHEe CUTHAJA 334 OJUH HJIN
60J1ee TOJIHBIX IEPHOO0B.
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RMS (dc) =

rje X; = 3Ha4YeHHe B HU3MepsAeMOll 7-0d TOUYKe, a N = KOJUYECTBO TOUYEK B
HHTEpBaJie U3MepeHHUs.

H3MmeHeHne WHTepBaJia usMepeHusa "IloHBINA 3KpaH" MO3BOJISIET U3MEPUTH
3HaUeHHEe BO BCEX OTOOpaKaeMbIX TOUKAX HAHHBIX.

N3MeHeHne mHTepBaJia maMepeHUd "N-ITUKJIbI" II03BOJISIET U3MEPUTH
3HaUeHHEe Ha I[eJIOM YHCJ/e MEPUOIOB 0TOOpakaeMoro curHasa. Ilpu
Ha/JIUYUU MeHee TpeX (PPOHTOB [Jid U3MEPEHUsA OTOOPAKAETCA COOOIIEHHe
"Her cdppoHTOB".

Kypcops! o ocu X 0003HAYAIOT UHTEPBAJ HU3MEPIEeMOro CHUTHaJIA.

AC RMS

AC RMS - 3To cpemHeKBagpaTHYeCKOoe 3HAUEHHE CHIHaJIa C yJIaJIeHHBIM
KOMITOHEHTOM IIOCTOSHHOI'O TOKa. JTO II0JI€3HO, HAIIPUMED, /I U3MePEeHU
IIYMOB MCTOYHHUKA ITUTAHUS.

HNHaTepBas mamepenusa "N-IIUKJBI" IO3BOJIAET U3MEPUTH 3HAYEHHE HA I[eJI0M
Ypc/Ie MEePUOLOB O0TOOPAaKaeMOoro CHrHasa. IIpu HaJuduu MeHee Tpex
dpOoHTOB I M3MepeHHs oToOpaskaercsa coobmenue "Her dpoHTOB".

Kypcops! o ocu X 0003HAYAIOT HHTEPBAJI H3MEPIeMOro CHrHaJIa.

H3MeHeHHe WHTEpBaJia U3MepPeHU:A "HMOJIHBIN sKpaH (CTH OTKJIOHeHue)" —
9T0 m3MepeHue RMS B MO/JTHOSKPAaHHOM peKHME C yIaJdeHHBIM
KOMITOHEHTOM ITOCTOSHHOT'O TOKa. OHO IO3BOJISET U3MEPHUTH CTAHIAPTHOE
OTKJIOHEHHE OTOOpaKaeMbIX 3HAUECHHH HAIIPSIKEHHS.

CTaH,uaanoe OTKJIOHE€HHuEe H3MEPEeHUd — 9TO BEJINYHNHa, Ha KOTOPYIO
HU3MepeHne OTKJIOHAETCA OT CpeJHero sHadeHHnd. Cpe,uHee 3HaYeHHnue
H3MEepPeHusda — 9TO yCpeJHE€HHO€ CTaTHCTHYECKOE€ 3HaAYeHHEe HM3MEPEHUd.

Ha pucyHKe HUKe IMOKasaHO rpadUUecKoe IIpeCcTaB/IeHHEe CPEeTHEro
3HaUYeHUd U CTAHIapPTHOTO OTKJIOHeHHud. CTaHHApTHOE OTKJIOHEHUE
o0o3HayaeTcsa rpedeckoil 6ykBo# "curma': ¢. JIjia pacmpefesiaenus ['aycca
68,3 % pesysbTaTOB H3MepPeHUIHl HaXOOATcd B IIpeaesiax AByX curMma (+ 1o)
99,7 HpPOIIEHTOB Pe3y/bTaTOB MU3MEPEHUH HAXOMATCI B IIpefesax IIeCTH
curM (* 30) OT cpemHero.
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mean

-30-20 -10 0 10 20 30

| 68.3%
95.4%
99.7%

CpenHee 3HaYeHHE BBIYMC/ISIETCSI CJICIYIOIIAM 00pPa3soM:

N
Zizlx"

¢ X = CcpegHee 3HaAYE€HHe.

KOJIMYECTBO IIPOBEIEHHBIX HU3MEPEHUH.

® Xj T pe3yJbTaT U3MEepeHudA C HOMEPOM.

CraHgapTHOEe OTKJIOHEHUE BBIUYUC/IAAETCA CJIeAYIOIIUM 00pa3oM:

rme:

* O = CTaHJAPTHOE OTKJIOHEHUE.

e N = KOJHYECTBO ITPOBEIEHHBLIX HM3MEPEHUI.
* X; = pe3yJIbTaT U3MepPeHUs ¢ HOMEPOM.

e X = cpefHee 3HAUYEHHE.
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Koadpcpuuument

IIpu usMepeHuu KodddHuileHTa oToOpaskaeTcd Kos(duImeHT
CpeqHEKBaIpaTUIECKUX HAIPIKEHUN ITePEMEHHOI0 TOKA JBYX HMCTOYHHUKOB,
BbIPaKEHHBIX B AB. YT0OOBI BHIOpATh KaHAJbl MCTOYHUKOB [JId U3MEPEHU,
HaKMHUTE MPOTpaMMHYI0 KHoOmKy Hactpoiiku.

N3amepeHua BpeMeHHbIX NnapamMeTpoB

Ha caenyromeM pHCyHKe ITOKa3aHbl XapaKTepPHbIE TOUYKU HU3MEPEHUS
BpPEMEeHHBIX ITapaMeTpPOB.

Bpewms HapacTaHus Bpewms cnaga
I — !'— Moporu
:
1
1
1
1

f—ﬁ BepxHuit
=--- CpeaHun

HwxxHun

L*E””Te”bHOCTb ~ANMTENbHOCTE
i« Mepuoa

HuxHUN, cpefHUN U BEPXHUIH H3MepPHUTE/bHbIE MOPOTH MO YMOJJIYAHHUIO
ycraHoBJIeHbI Ha 10%, 50% 1 90% oT ypoBHSI MeKOAy 3HAUEHUAMU BEPIIUHBI
M OCHOBAHHSA OCIIHJIJIOTPAMMBbI. ¥ CTAHOBKA JPYTUX OTHOCUTEJbHBIX U
a0COJIIOTHBIX 3HAYEHUH H3MEPHUTEJbHBIX IIOPOTOB OIMCAaHAa B pasjeJse
"Tloporu maMmepeHuii" Ha crpaHuie 261.

e "[lepuon" Ha crpanure 252

e "Jacrora" Ha crpaHuie 252

e "Cueruuk" Ha cTpaHule 253

e "+ J[uTesIbHOCTRE" Ha cTpaHUIlEe 254

e "— JlmuTesapHOCTRE" Ha cTpaHHIEe 254

e "IlaiuTe/IbHOCTL cepun" Ha cTpaHule 254
e "PabGounii rmuk/a1" Ha cTpaHuile 254

e "Bpemsa HapacraHHI" Ha cTpaHHIlE 255

e "Bpemsa cmanga" Ha cTpaHuiie 255

e "3amep:xkka" Ha cTpaHHUIE 255

e "daza" Ha cTpaHHuIe 257
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Mepuop,

Yacrora

Cm. Takxe

252

e "X mmpu MuH Y" Ha cTpaHuiie 258

e "X mpu makc Y" Ha cTpaHuiie 258

Ilepuog — 2TO mepuo[ MOJHOIO ITUKJA CHUTHAJa. OTO BpeMsd, U3MepseMoe
MeXy MepeceueHUsIMHU CPeHero Iopora JIByMs ITOCJeq0BaTebHbBIMU
nepenagaMu OTHOM ITOJAPHOCTH. [[JI MCKJIIOYUEHUS BJIUAHUSA KOPOTKHUX
UMIIYJIbCOB 9TOT MEePeXOJl CpeqHero mopora Takke MOJKEH MPOXOIUTH
Yyepes HUKHUNA M BEPXHUH ypoBHHU mopora. Kypcopbl ocu X 0003HA4aIoT
U3MepPAEMbIH y4acTOK cHUrHaJja. Touyka cpegHero Imopora o003HAYaeTcs
KypcopoMm ocHu Y.

YacTora ompenenseTcd kak 1/mepuop. Ilepuon ompemesnsercd Kak BpeMs
MeXKIy MePexXoaMUu CpeIHero Iopora ABYyX IOCJeq0BaTeJbHbIX (PPOHTOB
OTHOU MOJIAPHOCTHU. [IJI1 UCKJIIOYEeHUA BIAUAHUSI KOPOTKUX HUMITYJbCOB 3TOT
mepexo]i CpeIHero Imopora TakKke JOJKEH IMPOXOIUTb Yepe3 HUKHUU U
BepXHUH ypoBHH Iopora. Kypcopnl ocu X 0003HAYAIOT H3MEpPSIeMbIi
y4acToK curHaJja. Touka cpefHero Iopora o0o3HadaeTcsa KypcopoM ocH Y.

e "Jlokasm3amusa COOBITHS C IeJIbI0 M3MEPEHHS YacTOThI" Ha cTpaHure 252

Jlokanusauma co6bITHA C LEeNbH N3MepeHUa YacToTbl

Ha caenmyronieM pHCyHKe ITOKa3aHO HIpHMeHeHHe pesxuMa "Macinrad" ais
JIOKAJIN3AIINU COOBITHUS C IEJIBI0 U3MEPEeHUA YACTOTHI.

Mo:keT MOHaTO0O0UTHCSI M3MEHHUTh HACTPOHKY OKHA M3MepeHHs, YTOObI

)
HPOBECTH H3MepeHHe B HukHeM okHe "Macirrad". Cm. "OKHO M3MepeHHus U
skpan "MacmTad" Ha cTpanwuie 263.

Ecau cursaj o6pesaH, TO IIPOBedeHNE TAKOr0 U3MEPEHUS MOKET OKa3aTbCs
HEBO3MOKHBIM.
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1

Puc. 47 JTokanusauma cobbITUA C LieNblo M3MEPEHUA YacToTbl

CueTumnk

B ocumsiorpadge InfiniiVision 3000 cepunm X mMmeeTcsa BCTPOEHHBIH
aIIapaTHbId YacCTOTOMED, C IEJIbI0 U3MEPEHUSI YaCTOTBhI CUTHAJIA
HOJICYUTHIBAIONUNA KOJTHYECTBO ITUKJIOB 32 MePHUOJ BpeMeH! (M3BECTHOE KaK
BpeMs cpabaTbhIBaHUA II0 YIPABJISIOIIEMY BXOMY).

BpeMsi cpabaTbIBaHHUA IO YIIPABJIIOIIEMY BXOMY O/ u3MepeHu:A "CueTdur"
aBTOMaTUYeCKu HacTpauBaercd Ha 100 Mc wjiau yaBOeHHOEe TeKyIlee
BpeMeHHOe OKHO, B 3aBHUCHMOCTH OT TOI'0, UTO 0O0JIbIlle, MO 1 CEKYHMbI.

B pexume "CueTynk" MOKHO H3MEPSTh JIIOObIEe YaCTOTHI B IIpeesiax
OJIOCHI TIPOIyCKAaHUsA ociusiorpada. MuHUMa/ bHas NOAJep:KUBaeMas
yacTtoTa paBHa 1/(2 X Bpems cpaOaTbIBaHHI 10 YIPABJISIOIIEMY BXOIY).

OTOT allapaTHBIA CYETYHK HCIIOJIb3yeT BBIXOQHOHM CHUTHAJ KOMIIapaTopa
samycka. [losToMy ciieyeT 3a1aTh BEPHBIH YPOBEHb 3aITyCKa
IPOCYHUTHIBAEMOT0 KaHaJia (MJIM IIOPOT, ec/id KaHat — mudgpoBoi). [lopor
3aIyCcKa, HUCII0J/Ib3yeMbIH /I JAHHOTO M3MEPEeHHs, 0003HAYAETCA KypCOpPOM
ocu Y.
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B kadecTBe MCTOYHHUKA MOKHO BbIOpPATh aHAJOrOBbIe M ITU(MPOBbHIE
KaHaJIbI.

OQHOBpPEMEHHO MOJKHO OTOOPa3sUTh TOJILKO OJHO H3MEPEHHE B PeKHMe
"CueTynk".

+ [lnutenbHoCTb

+ [inutenbHOCTb — 3TO WHTEPBaJ BPEMEHU OT CPEIHEro mopora IiepegHero
¢dpoHTa cuUrHaJIa JI0 CPEeJHEro mopora cjeayrollero 3ajgHero poHTA.
Kypcops! ocu X 0603HAYa0T M3MePsAEMbIH HMIIy/Ibc. Todka cpemHero
nopora oGo3HavYaeTcs KypcopoMm ocu Y.

— inutenbHoOCTbL

— [nutenbHoCTb — 5TO MHTEPBAJ MEKTY CPEeTHHM IIOPOTOM 3agHEro (popoHTa
CHUTHAJIa U CPETHUM IOPOTOM CJIEIYIONIEro IepeaHero poHTAa 3TOrO
curHasia. Kypcopsl ocu X 0003Ha4Yal0T HM3MepsaeMbIi HUMITyJIbc. Todka
cpeaHero mopora 0603HavYaeTcs KypcopoMm ocH Y.

IinutenbHocTb cepum

B pesxkume "[lsmuTesbHOCTh cepun" U3MepseTca BpeMs OT IePBOro 0
nocJjeaHero (opoHTa Ha sKpaHe.

A
v

Burst width

Pa6ouwmit unkn

Pa6oyuil UK/ HOBTOPSIOIIEHCI CEPUU HUMIIYJIbCOB — 3TO HPOIEHTHOE
OTHOIIIEHUE IJIUTETHLHOCTH IIOJIOKUATEIbHOIO HUMILYJIbCa K IIEPHOIY.
Kypcopbl ocu X HOKasbIBAalOT M3MeEPAEMBIA IIepuo] BpeMeHH. Touka
cpegHero Imopora 0o003HadaeTca KypcopoM ocH Y.
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+ Width

Period 100

Duty cycle =

Bpema napacrtanua

BpeMmsa HapacTaHHWA CUTHAJIA — 3TO MHTEPBAJ MEXKIY IIEPEX0IOM HHKHEro U
BEPXHEro IMOPOTOoB IlepeaHero poHTa curHasia. Kypcop ocu X o6osHadaeT
uaMepAeMbId QPOHT. [IJId MoaydYeHnA MaKCUMaJIbHOH TOYHOCTH U3MEPEHUH
3aaliTe HamboJiee BBICOKYI0 HACTPOHWKY BpeMeHU/IesIeHUsA PasBEePTKH, IIPHU
KOTOPO! MepeqHuH (PPOHT CHTHAaJIa MOJHOCTHIO OCTAeTCAd Ha dKpaHe.
Kypcopsl ocu Y 0603HaYaOT TOYKH BEPXHEr0 M HUKHETO IIOPOTOB.

Bpema cnapa

BpeMms cmiaia cursajia — 9TO MHTEPBAJ MEKAY IlepexofaMi BepXHero u
HUKHEro Imoporos sagHero ¢gpouTa curHasa. Kypcop ocu X o6GosHadaeT
usMepseMbId (ppoHT. [J1d HoJaydYeHHuS MaKCHUMAJIbHON TOYHOCTH H3MEPEeHHH
sajaliTe HamboJiee BbICOKYI0 HACTPOHMKY BpeMeHU/IesIeHUs PasBEPTKH, IPHU
KOTOpPOH 3aJHUH (PPOHT CUTHAJIA ITOJTHOCTHIO OCTaeTcs Ha dKpaHe.
Kypcopsl ocu Y 0603HAYAIOT TOYKH BEPXHEro M HHKHEro MOPOToB.

3apepxxka

B pexnme "3anep:kka" msMepsaeTca MHTEPBAJI BPEMEHH MEKIY
BbIOPAHHBIMH (PPOHTAMU HCTOYHHKA 1 M MCTOYHHMKA 2, OJMKANIIAMU K
KOHTPOJIbHOM TOYKE 3aITyCKa JJId CPeJTHHUX IMOPOrOBbIX TOYEK CHTHAaJIA.
OrpuniaresbHble 3HAYEHUA 3aJePKKH YKa3bIBAIOT HA TO, YTO BbHIOPAHHBIHN
$POHT HMCTOUYHHKA 1 BO3HHK IIOC/I€ BBIOPAHHOTO (PPOHTA HCTOYHHUKA 2.

Source 1 M

— «— Delay

Source 2 w

1 Haxmure kHOnKy [Meas] (i3mepenua), 4To0bl 0TOOPA3UTh MEHIO
"Usmepenue".

2 Haxmure mporpaMMHyko KHOOKy WcTouHMK U mTOBepHUTE PYYKy BBOJA,
4TOOBI BHIOPATh MCTOYHMK IS IIEPBOI0 aHAJIOIOBOI'O KaHaJIa.
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256

3 HaxmuTe IpOrpaMMHYI0 KHOIKY TUR: M IIOBEpHHUTE PYUYKY BBOAA, UTOOBI
BbIOpATh ImapaMeTp 3agepXKkKa.

4 Haxmure mporpaMMHyio KHomnky Hacrtpoilku, 4ToObI BHIOpATh MCTOUYHUK
VI BTOPOr'0 aHAJIOTOBOr0 KaHaJ/la W OTKJOHEHWe [JjId U3MepeHUs
3aJIePIKKH.

IIpu HacTpoHWKax 3aJep:KKH MO0 YMOJYAHUIO IIPOBOIUTCA HU3MEPEHUe OT
nepeqHero PpoHTa KaHaja 1 Mo mepegHero (opoHTa KaHasa 2.

5 Haxwumure kHonky "Hasan/BBepx" 4YTO0OBI BEPHYTHCS B MEHIO
"UsmepeHnue".

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

Ha mpuBeieHHOM JaJjiee PUCYHKe ITOKAa3aHO H3MePeHHe 3a[ePKKU MEKITY
nepeqHUM (PPOHTOM KaHaJjda 1 W mepegHuM (DPOHTOM KaHaJsa 2.
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Dasa

daza I03BOJIAET BHIYHUC/IUTH CABHUT (pa3 MeKTy HCTOUYHHKaMu 1 u 2,
BbIpasKeHHBIH B rpagycax. OTpuIaTe/bHbIA COBUT (pa3 yKasbIBaeT Ha TO,
YTO HmepegHUH (PPOHT HCTOYHHKA 1 IMOAB/IAETCS I03Ke MepeaHero opoHTa
HCTOYHHEKA 2.

Delay
Source 1 Perio

Phase = q> 360

—————— Period —»

Source 1 m

— «— Delay

Source 2

1 Hamwmure kHOUKY [Meas] (iamepenna), 4To6bI 0TOOPA3UTh MEHIO
"U3MmepeHune".

2 HasxkmuTe IporpaMMHyr0 KHOIKY VICTOUHMK U moBepHHTE PY4YKYy BBOjA,
qTO0BI BHIOPATh MCTOYHMK /I IIEPBOr0 aHAJIOIOBOrO KaHaJIa.

3 Haxkmure mporpaMMHY0 KHOIKY TUR: U IOBEpPHHUTE PYYKY BBOA, YTOOBI
BBIOpPATH IMapaMeTp 3apep>KkKa.

4 Haxmwure nporpamMMHyr0 KHouky Hactpoiiku, 4ToGbI BHIGpATh MCTOYHHUK
711 BTOPOI'0 aHAJIOTOBOTO KaHaJa [J1d U3MepeHHUsA asbl.

IIpu HacTpo¥kax (pashbl MO YMOJUYAHUIO ITPOBOIUTCA HU3MepeHUe (Pasbl
Mmexay 1 m 2 KaHajJIaMU.

5 Haxmure xHomky "Hasama/BBepx" 4TO0bI BEPHYTHCA B MEHIO
"UamepeHnue".

6 I[J'IH BBIIIO/JIHEHUA HM3MEPEHHUSI HAKMHUTE IIPOI'PaMMHYIO KHOIIRY ﬂoﬁanmb
N3mepenne.

Ha mpuBeneHHOM Jajiee pUCyHKe ITOKa3aHO U3MepeHue (Pasbl MeEKIY
KaHajJioM 1 M MaTeMaTH4yeckod (pyHKIMel muddepeHIUpoBaHusd KaHas1a 2.
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258

Kanansl

0c 1

Xnpumun Y

X mpu mMuH Y - 3T0 3HadeHHe 10 ocu X (0OBIYHO — BpeMsd), U3MEpPEHHOe
OpU MepPBOM IOSABJIEHUU CUTHAJIa MHHHUMAaJILHOTO YPOBHS B JIEBOH YacCTU
skpaHa. Ecam curaasnsl nepuogmdeckue, MOJ0XKEHNE MUHUMAJIbHOTO
YPOBHS MOKET U3MEHATbCSI B IIpejesax curHasa. Kypcop mo ocu X
0003HAYaEeT IOJIOKEHHE TEKYILIero M3MePeHHOro sHaveHusa "X mpu MuH Y'.

X npu makc Y

Cm. Takxe

X npu Makc Y - 3To 3HaueHHe 10 och X (OOBIYHO — BpeMd), U3MEPEHHOe
OpU IIePBOM IOABJIEHHH CUTHAJIA MaKCHUMAaJbHOTO YPOBHS B JIEBOM YaCTH
skpaHa. Ecju curHasbl nepuogudeckue, MoJokeHne MaKCUMaJbHOTO
YPOBHS MOJKET U3MEHATbCA B Ipejesax curHada. Kypcop mo ocu X
0003HAYAET IOJI0OKEHNEe TEeKYIero u3MepeHHOro sHaveHus "X mpu Makc Y.

e "3MepeHne NuKoBOro sHadeHus pyHikiuu BIID" ma cTpanuie 258

N3amepenue nukoBoro 3Hauenua pynkumuu brno

1 B meHwo "Maremaruueckas (pyHKIMA curtasna’ BbiGepure bBM@ B
KavecTBe omeparopa.
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2 Bri6epute Mar.dynkuma: f(t) B kagecTBe McTOYHHKA B MeHIo "HM3aMmepeHwue".

3 Broioepure mamepenus Makcumym u X npu make Y.

Iia usmepenus MakcuMym B KadecTBe €IMHHI] U3MEPEHHsS HCIIOJIb3yIOTCs
0B, a mia usmeperus X npumakc Y — repibl gy BIIOD.

CuetHble n3mMepenuva

e "CyeTyuk I10JI. UMITyJIbCOB" Ha cTpaHUIlle 259
e "CyeT4yHUK OTpP. UMIIYyJIbCOB" Ha cTpaHuile 259
e "CyerTuuk repegHero (gppoHTA" Ha cTpaHuie 260

e "Cueruuk 3ajHero poHTa" Ha cTpaHuie 260

Cuerumk non. nMnynbcoB

B pexume CyeTyuk non. UMNyNbCOB M3MEPSAETCSA YHC/IO0 HUMILYJIHCOB
BBIOPAHHOT'O MCTOYHHKA CHUI'HAJIA.

Positive pulse count

bl

i

ATOT PEKUM H3MEPEeHHsS HCIOJb3yeTCS /i aHAJOrOBbIX KaHAaJIOB.

CyeTymK oTp. UMNYNbLCOB

B pexunme CyeTyuk oTp. MUMNYNbCOB M3MEPSAETCA YHUCIO0 HUMILYJIBCOB
BBIOPAHHOTO MCTOYHHKA CUTHAJIA.
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altal

Negative pulse count

ITOT PeXUM H3MEePEeHUd HCIIOJAb3yeTCd OJId aHaJIOI'OBbIX KAaHAJIOB.

Cuetuuk nepegHero hponta

B pexume Cuerumk nepepHero ¢ypoHTa maMepsAeTca YUCTIO (PPOHTOB
BBIOPAHHOTO WCTOYHUKA CUTHAJIA.

OTOT PeKHUM HU3MEPEHHA HCIIOJIb3yeTCd O/ aHAJIOTOBBIX KaHAJIOB.

Cuetuuk 3apHero hpoHTa

B pe:xume Cuetuuk 3apHero hpoHTa mM3MepseTCI YHCI0 (PPOHTOB BBHIOPAHHOTO
HCTOYHUKA CHUTHAJIA.

ATOT PEKUM HU3MEPEHHUs HCIOJIb3yeTCS i aHAJOTOBbIX KaHAaJIOB.

V|3Mep6HVIﬂ CMeLllaHHOIo TUNa
e "Ilnomaap" Ha crpanure 260

Mnowapb

IIapameTp "llimomanae" Mmo3BOJISEeT U3MEPUTh MJIOMATh MEMkKIY CUTHAJIOM U
YpoBHeM 3azeMJieHUA. [l1omans HUMXKE YPOBHA 3a3eMJIEHUS BBIYUTAETCA U3
IJIOIIAU BBIIIE YPOBHA 3a3eMJICHU.
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Positive area

|
< > N cycles
Negative area

H3MmeHeHNe HWHTepBaJia usMepeHusa "IIoJIHBINA 3KpaH" MO3BOJISIET U3MEPHUTD
3HaUeHHEe BO BCEX OTOOpasKaeMbIX TOUKAX HAHHBIX.

HN3amenenue mHTepBaJia uaMepeHUd "N-ITUKJIbI" II03BOJIIET U3MEPUTH
3HaUeHHEe Ha I[eJI0M YHCJ/e MEePUOI0B 0TOOpasKaeMoro curHasa. Ilpu
HaJIMYUU MeHee TpeX (PPOHTOB [Jid U3MEPEHUs OTOOPaMKAETCa COOOIIeHHe
"Her cdponHTOB".

Kypcops! o ocu X 0003HAYAIOT HHTEPBAJ H3MEPIeMOro CHIrHaJIa.

Moporn namepenuii

YcTaHOBKA IIOPOTOB M3MEPEHUA OIIpedesasdeT BepPTHUKAJIbHbIE YPOBHH, TIe
OyOyT BBIMOJHATHCA U3MEPEHUs aHAJOTOBOrO KaHaJsa WU
MaTeMaTHYEeCKOT'0 CUTHAJIA.

N3menenue NnOoporoB No YMon4yaHuo Mo>xetT npuBeCcTtu K U3IMEHEHUI0 pe3ynbTaToB
u3mMepeHua

Mo ymonuaHuio 3HaueHUA HUXKHETO, cpeHero U BepxHero noporos coctaenaT 10%, 50% u
90% 3HaueHMA Mexay BEPXHUM U HUXXHUM YPOBHAMM cuUrHana. iameHeHue atux
CTaHAapTHbIX 3HAYEHWIi MOXeT NPUBECTU K U3BMEHEHUIO pe3yNbTaToB U3MepeHuit Ana
napametpoB "CpeaHee 3HayeHue", "3aaepxka”, "Pabounii umkn", "Bpema cnaga”,
"Yactota", "OTknoHeHue oT ycTaHOBNEHHOro 3HayeHua", "lMeproanyHocts”, "®asza",

"OtpuuarensHbiii Bbi6poc”, "Bpema Hapactanua”, "+anutenbHocTts” 1 "-AnuTenbHOCTb".

1 B Mmenio "H3MepeHue" HaKMHUTe IPOrpaMMHYI0 KHOIKY Hacrtpoiiku, saTem
HaKMHTE MPOTPAaMMHYI0 KHOIKY [oporu, 4ToObI 3aaTh HOPOTH [IJId
U3MepeHUs aHAJIOTOBbIX KaHAJIOB.
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Mo:xkHO Takxke OTKPBITH MeHI0 "[lopor mamepenus", Haxkas [Analyze]
(AHanu3) > Qynkumu, a 3atem BbIOGpas [oporu usmepenua.

HpOI‘paMMHaH kHomKa VleTouHMK mosBosigeT BbI6paTL aHaAJIOTOBBIA KaHAJI
WJIH MaTeMaTUYeCKUil CUTHAJ KaK HUCTOYHHUK, OJId KOTOPOI'O HeO6XO,E[I/IMO
HU3MEHHTHb IIOPOI'H H3MEpEeHHdd.

Ka?K,E[OMy aHaJ0r'oBOMy KaHaJly U MaTeéMaTH4Ye€CKOMY CHI'HAJIy MOJKHO
IIPUCBOUTH YHHKaJIbHbI€ 3HAYE€HHA IIOPOI'OB.

IIporpamMHasi KHOMKa TUR MMO3BOJIsIET 3a/iaTh MMOPOTU H3MepeHUus B %
(TIpOIIeHT OT 3HAYEHWH BEPXHEro W HUIKHEro YPOBHSA) WM B BHUJE
A6contotHblil (a0COJTIOTHOE 3HAYEHUE).

Iloporu B mporieHTaxX MOIYT COCTaBJIATH OT 5% Ho 95%.

EnuHunbl u3sMepeHus IJid aOCOJIIOTHBIX 3HAYEHUH ITOPOTOB KaMKIOr0
KaHaJ/Ia 3aal0TCA B MEHIO ITPOOHHKA KaHAJIA.

Korma niia mapamerpa Wetounuk ycranopsieHo 3HadeHue Mar.cyHkuua:
f(t), msg mopora Tum Mo:KHO 3amaTh TOJBKO 3HadeHue [poueHr.

coBerT PekomeHpaauum oTHocuTenbHo abconOTHLIX 3Ha4YeHuii NoporoB

A6contoTHble 3HaYeHKUA NoporoB 3aBUCAT OT MacLUTabupoBaHUA KaHana, KoadyhmumeHTa 3aTyxaHma
npo6HuKa u eanHny uamepenua. Beeraa saaasaiite aTm 3HayeHnA nepes yCTaHOBKOM aBCOMIOTHBIX
3HayeHuii Noporoe.

MuHuManbHoe N MakcumarnbHOe 3HaueHMA NoOPOroB orpaHMYeHbl IKPaHHbIMMU 3HAYEHNAMM.

Ecnu kakoe-nn6o n3 abcontoTHbIX 3HaYeHMiA NOPora BbILLIE UM HUXKE MUHUMATbHOTO UMK
MaKCMMarnbHOro 3HaYeHWA CUTHana, U3MepeHUe MOXET 6biTb HeNpPaBMbHbIM.

262

YroObl 3aaaTh HUKHEE 3HAUEHHE IOPOora H3MepPeHHsd, HasKMUTe
OPOrpaMMHYI0 KHOIIKY HMXXHMW B mOBepHHTEe PYJKYy BBOA.

Ecau HMKHee 3HaueHHe Oy[eT yBe/JIHYEHO TaKHM 00pasoM, YTO
MPEBBICUT CPegHee 3HAUYEHHEe, TO CpeaHee 3HAUYeHHEe OymeT
aBTOMATHYECKH YBEJIMYEHO TaKUM 00pPas3soM, YTOObI OHO ObLIO OOJIbIIIE
HIZKHEro 3HaveHus. 1[0 yMOJTYaHHUIO HHKHUHN IIOPOr MMeeT 3HaYeHHe
10% nim 800 mB.
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Ecau mopor Tun uMmeer 3HadeHue B %, HUKHEMY IIOPOTY MOIKHO
IPHUCBOUTH 3HaUYeHUe oT 5% mo 93%.

b YroOnI 3amaTh cpeHee 3HAYEHUE IIOpPOra M3MEPEeHUdA, HAKMUTE
OpPOrpaMMHYI0 KHOOKY CpeaHuii M mOBepHUTEe PYYKY BBOJA.

CpenHee 3HaYeHHE 3aBUCUT OT 3HAYEHUH, 3aJaHHBIX IJId HUKHErO U
BepXHEro moporoe. Ilo ymo/4aHuio cpegHUN mopor uMmeet 3HadeHue 50%
wiu 1,20 B.

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

6 Yro6bI 3a7aTh BHICOKOE 3HAUEHHE IIOPOra H3MePeHH:s, HAKMUTE
OPOrpaMMHYI0 KHOIIKY BepXxHuMid M moBepHHUTE PYUYKYy BBOJA.

Ecau BepxHee 3HaueHHe OygeT yMEHBIIEHO TAKHM 00pPasoM, UYTO CTAHET
MeHbIIIe CpefHero sHa4YeHHsd, TO CpeJHee 3HAYeHHe OyaeT
aBTOMATHYECKH YMEHBIIEHO TaKHM 00pasoM, 4TOObl OHO OBLJIO MEHbIIEe
BepXHero sHauveHHus. 10 yMO/JIYaHHIO BEePXHUH IIOPOT MMeeT 3HAYEeHHe
90% nu 1,50 B.

Ecau mopor Tun umeer 3HadyeHue B %, BepXHEMY IIOPOrY MOKHO
IPHUCBOUTH 3HaUYeHUe OoT 7% mo 95%.

OxHo u3amepenua u akpau "Macwra6"

Ilpu oTob6pakeHUN BPEMEHHOH PasBEPTKH C U3MEHEHHBIM MAacCIITa0oM
MOJKHO 3a[aTh BBIIOJIHEHHE H3MepeHHuiH jan6o B okHe "[yiaBHoe", 160 B
okHe "MacirTad".

1 Haxmwure kHonky [Meas] (i3amepenua).
2 B menmo "HamepeHue" Ha;KMHTe HporpaMMHYI0O KHOIKY Hacrtpoitku.

3 B menro "HacTpoiikum usmepeHHd"' HaKMHUTE IMPOTPAMMHYIO KHOIIKY OKHO
M3Mep, a 3aTeM C IIOMOIILI0 PYYKH BBOJA BhIGEPHUTE OMUH U3 CJIEIYIOIIUX
napaMeTpoOB:

ABTOBbIOOpP — M3MepeHHe BBIIIOJHAETCS B HUMKHeM okHe "Macmrrad".
Eciim maMepeHne HEBO3MOKHO BBIMIOJHUTB, TO HCIIOJIb3yeTCs BepXHee
okHo "[v1aBHOE".

fmaBHoe — /1 M3MepeHUs HCIOJb3yeTcAd BepxHee okKHO 'TyiaBHOe".

Macwrab — 1719 M3MepeHHs HCIOJIb3yeTCs HukHee OKHO "Macmrad".
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Cratuctuka no U3MEepeHno

264

Haxmure xHonky [Meas] (Isamepenua), 4To6b1 0TOOPA3UTh MEHO
"Usmepenue". Ilo yMo/JTUaHUI0O OTOOPA3UTCSA CTATHCTUKA, a TaKKe JacToTa U
HaIpAkeHUe, U3MepeHHble B KaHaJje 1.

Bri6epuTe [Oj1d HCIIOJIB3YEMbIX KAaHAJIOB HYMKHBbIE BHIbI U3MEPEHUH (CM.
"CBojika BHUAOB m3MepeHuil" Ha cTpaHuiie 240).

B MeHio "HsMmepeHue" HamMHUTe IIPOrpPaMMHYI0 KHOIIKY CratMctuka, 4ToOBI
nepeiiTu kK MeH0 "CTaTHCTHEKA".

MNpozpadHb i

OTo0pasATcs cJeayIoliue CTaTHCTUYECKHEe TaHHble: UMsa uM3MepeHusd,
TeKylllee U3MepsaeMoe 3HaUYeHHUe, CPeIHAA BeJIUYNHA, MUHHUMAaJILHOE
U3MepeHHOoe 3HaYeHNe, MaKCUMaJIbHOEe U3MepPEeHHOe 3HaUeHHe, CTaHIapTHOe
OTKJIOHEHHE W KOJUYECTBO OIepariiuii JaHHOTO H3MepeHUsa (CUEeTUHK).
CTAaTUCTHKA OCHOBBIBAETCA HA OOIIEM KOJUYECTBE IOJSYUEHHBIX CHUTHAJIOB
(cueTunke).

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTtBo nonb3oBarena



Namepenna 14

CTaHapTHOE OTKJIOHEHHEe, YKa3aHHOE B CTATUCTUKE, PACCUUTHIBAETCS IO
dopMmyJie, KOTOpas HUCIIOAb30BAIACDH [IJIA pacdyeTa U3MepeHus CTaHIapTHOTO
oTkJoHeHUudA. Popmysa ykasaHa B pasfgese "AC RMS" ma crpanuie 249.

KaHa/1 HCTOYHMKA M3MEPEeHHs YKa3aH B KaBbIUKAX II0C/IEe HAa3BAHMSI
usMmepenus. Hanpumep, "Yacr(1)" osHadyaeT 4acTOTHOEe H3MepeHHE Ha
kaHaJsie 1.

JIJ1si CTATHCTHKN MOJKHO Iepek/odaTh pexumbl 0tobpaxkatb Ha u He
oro6paxatb. COOp CTATHCTHYECKHUX OAHHBIX BBIIMOJIHIETCHA OasKe IIPH
OTKJIIOYEHUH OTOOPAKEHHU CTATHCTUKH.

Ilpu BbIXOAEe M3 MeHIO "M3MepeHHe" CTaTHCTHUEKA GOJIbIIE He OTOOpaMKaeTCd,
OMHAKO CTAaTHCTUYECKHEe NTaHHbIe MO-IpeskHeMy cooOuparorcs. i
HOBTOPHOTO IIPOCMOTPA JAaHHBIX CHOBa OTKpoiTe mMeHio "HamepeHue".

g c6poca CTATHCTHYECKUX M3MEPEeHHH HaKMUTE IIPOTrPAMMHYI0 KHOIIKY
C6poc cratuctuku. Ilpu sTom cOpachiBaeTcs BCI CTATHCTHKA, U CHOBA
HAYNHAETCSA 3aIUCh CTATHCTUYECKUX JAHHBIX.

IIpu kaskaOM T00aBJIEHUH HOBOT'O M3MePeHU:A (HAIpUMeD, YacTOTa, IIEPUO/T,
WM aMIIATYyAa) IPOUCXOOUT COPOC CTATHUCTUKH, U COOpP CTATHCTHYECKHUX
TaHHBIX HAYMHAETCA CHOBA.

IIpu Haxkatuu kHomku [Single] (OaHOKpaTHbIA 3anycK) MIPOUCXOIUT COPOC
CTATHUCTHKU WM BBIIOJIHAETCA OQHO mM3MepeHue (cuerunk = 1). IIpu HamaTHH
kHomnku [Single] (OpHOKpaTHDbINA) BBIMOIHAETCA COOP CTATHUCTHYECKUX HAHHBIX
(BBIIIOJIHAETCSA MPUPAI[eHHE CUETUHKA).

Hazxxmure nmporpaMMmHyo KHOHKY [po3payHbli, 9TOOBI OTK/IIOUYUTDH PEKHM
"TIpospaunsiii”. IIpu 5TOM O0TOOPA3UTCA CTATHCTHUKA Ha cepoM poHe. ITOoObI
BKJIIOYUTH peskuM "[[po3padHbIii", CHOBA HaKMHUTE IIPOTPAMMHYI0 KHOIIKY
Mpo3payHbiii. B 3TOM peknMe 3HAUYEHUS U3MEPEHUs, CTATUCTHUKA U 3HAYEHUA
Kypcopa oToOpakaroTcs Ha sKpaHe 0e3 (poHa. 3HaUYeHHE IapaMeTrpa
"IIpospadHbIi" BJAXAET Ha OTOOPasKEHUE CTATHCTUKU HW3MEPEHUs, CBeIeHUMH
00 OIIOPHOM CHTHaJI€ M JOIIOJHHUTEJbHBIX CTATHCTHYECKHX JAHHBIX IO

dyurnuu "Tect 1m0 Macke".

IIporpaMMHas KHOIKa YBelMYeHue CTaTMCTUKKU OToOpaxKaeTcs, Korga c6op
MTAHHBIX OCTAHOBJIEH W BKJIIOUEHA OIOJHUTEbHASd (DYHKITUI
CerMeHTHPOBAHHON maMsaTh. J[JId ocTaHOBa cOOpa JAHHBIX HAKMUTE
kHOmKy [Single] (Oanokparubiit 3anyck) wsu [Run/Stop] (Myck/Cron). [a
OPOKPYTKU CHUTHAJIA HUCIIONIB3YHTE PYUKY IMOJOMKEHUA IO TOPU3OHTAIH (B
paspgesnie Horizontal Ha JimneBoit maneawn). Tekymyue M3MepeHUA OCTAHYTCA
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Ha 9KpaHe, YTO II03BOJIUT U3MEPHUTDb PA3IUIHbIE ACHEKThl MOJIyIeHHbIX
curtaJjioB. JIjia qoOaB/ieHUsA TEKYI[ero M3MEepPEeHHOI'0 CHUTHaJia B COOpPaHHbIE
CTATUCTHYECKUE [JaHHbIe HaKMHUTE YBENUYEHUE CTaTUCTUKM.

IIporpamMHas KHOIIKa AHanu3 CerMeHTOB oToOpaskaeTcs, TOJbKO KOrjga cOop
JTAHHBIX OCTAHOBJIEH W BKJIIOYEHA MAOMOJHUTE/bHAd (DYHKITHI
CerMeHTHPOBAHHON mamsaTHu. Ilo 3aBeplieHnu c60pa JAHHBIX (M OCTaHOBKHU
ocruyIorpada) HasKMHUTEe TPOTPAMMHYI0 KHOIIKY AHanu3 cerMeHToB I
00beqUHEHNS CTATHCTHUKH II0 M3MEPEHHUIO /I IIOJIyYEeHHBIX CEerMEHTOB.

Mo KHO TakK:Ke BEKJIOUYUTH IIOCTOSHHOE IMocjecBeveHue (B MeHIo "[ucrien")
W HAXKATh MPOTrPAMMHYI0 KHOMKY AHAanu3 CerMEeHTOB /I OTOOpaKeHUs
HOCTOSTHHOTO TIOCJIECBEYEHHUA.
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopacTBO Nnonb3oBarena

TectupoBanue no macke

Co3paHue macku "3onotoro" curHana (AsBtomacka) 267
Mapametpbl HacTpoiiku Tecta no macke 270

Cratuctuka no macke 273

NameHeHue draiina macku BpyuHyio 274

Cospanue caiina macku 278

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 MJIN aBTOHOMHBIA Moy b DSOX3MASK -
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.

Agilent Technologies 267
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5 Haxmure KHOIIKY ABTOMacka.

6 Haxmvure kHOuKy Mcrounumk B MeHIo "ABTOMacka" M yOeaHTECh, UTO
BbIOpaH HY:KHBIH aHAJOTOBBIH KaHaJI.

Kanant
10.0:1
10.0:1

EniHuM Lpl
JenennA
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7 OrperynupyiiTe ropu3oHTAJBHBIA (* Y) U BepTHKaJBHBIA (+ X) IOIIyCK
Macku. EMMHUIIAMU PEry/JIHPOBKU CJIYKAT JeJeHUsA KOOPAUHATHON CEeTKHU
uu abCoOIIOTHBIE eIUHHIIbI (BOJIBThI U/ CEKYHIbI), KOTOPbIE MOJKHO
BBIOPATH C IOMOIIbI0 IPOrPAMMHON KHONKKN EAMHMUbI.

8 Haxxmure mporpamMmHyio kHonky Cospats Macka.
Macka cosfgaHa M IPOBepPKa HAYHMHAETCH.

IIpu KaxkIoOM HaxaTHH ImporpaMmHoi kHouku Cosparb Macka crapas
MacKa yHoajsgeTcsd U CO3HAaeTcCs HOBad.

EniHuM Lpl
JenennA

9 Yro0nI yYAaJauTb MAaCKy U OTKJIIOUUTH TE€CTHPOBaHHE IIO MAaCKe, HaKMUTE

kHonky Hazam/BBepx IJig BosBpara B MeHIo "TecTt mo macke", u
3aTeM HaKMHUTe IIPOrpaMMHYI0 KHONKY Ypanutb Macka.

Ecim Bo BpeMsA TecTa II0 MacCKe PEKUM IMOCTOAHHOIO IIocjecBedeHUsd (CM.
pasges "YcTaHOBKa W OTMEHa IIoc/IiecBedeHUa" Ha cTpaHuie 147) 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.
Ocuunnorpad) ocTaHOBUTCA MOCHe BbINOMHEHUA YKa3aHHOTO YuCHa TECTOB.
YkasaHHO€ MUHMMarbHOe YUCNO TeCTOB MOXKeT 6bITb NpeBbiLeHo. B
cryyae BO3HMKHOBEHUA OLIMOKM BbINOMNHAEGTCA AeCTBUE, 3a/jaHHOE C
nomoLLblo nporpammHoii kHonku Mpw ownbke. Yucno aktuyecku
BbINOMHEHHbIX TeCTOB 0To6pakaeTcA Haj NPOrpaMMHbIMU KHOMKaMM.

*  MuHumanbHoe BpeMAa — BbiGepute 3T0T napameTp U HaXmuTe
nporpaMMHyto KHonky Bpema Tecta, uto6bi ykasaTb AnNMTENbHOCTL paboTbl
ocuunnorpadda. Mo npowiecTeun ykasaHHOro BpemMeHu ocuunnorpadg
ocTaHoBUTCA. YKasaHHoe BpemAa MoXeT ObITb NpeBbilleHo. B cnyyae
BO3HUKHOBEHMA OLUMOKM BbINONHAETCA AEWCTBME, 3aJlaHHOE C NOMOLLbIO
nporpammHoi kHonkw Mpu owmnbke. PakTnyeckoe Bpema TecTa
oTo6pakaeTcA Haj MPOrpaMMHbIMU KHOMKaMM.

*  MunumanbHaa curma — BbiGepuTe 3TOT MapaMeTp U HaXXMuTe
nporpammHyto KHonky "Curma", yto6bl ykaszaTb MUHUManbHoe
cpeAHeKBaApaTMUYHOE OTKNOHeHMe. TecT o Macke BbINOMHAETCA 40 TeX
nop, noka He 6yaeT NpOTeECTMPOBAHO A0CTAaTOYHO CUTHANOB ANA
JOCTUXEHUA MUHUMaNbHOTO CpeHeKBaApaTMYHOTO OTKIOHeHuA TecTa. (B
cryyae BO3HMKHOBEHUA OLUMGKM ocumMnnorpad BbINMONHUT AelcTBue,
3a/jaHHOe C NOMOLLbI0 MporpaMMHoit kHonkw Mpw ownbke.) 06patute
BHMMaHMe, 4To 3T0 CpeAHeKBaAPaTMUHOE OTKNOHEHUE TecTa (MaKCMMarnbHo
AonycTMMOe cpeAHeKBaApaTMyYHoe OTKIOHeHue npouecca 6e3 AeekToB
AnA onpeseneHHOro Yucna npoTecTMpOBaHHbIX CUTHANOB), B OTIMYME OT
cpeAHeKBaApaTUYHOro OTKIIOHEHUA npoLiecca (KoTopoe CBA3AaHO C YUCTIOM
c6oeB B TeCTE). 3HAYEHUE cpeAHeKBaAPaTUYHONO OTKMOHEHNUA MOXKET
npesbillaTh BbiGpaHHOE 3HaYeHUe, ecnu BblbGpaHo Manoe 3HauyeHue.
Oto6paxkaetca hakTMyeckoe cpeHeKBaapaTMYHOE OTKIIOHEHME.
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Mpu owmbke Mapametp Mpu owmnbke no3sonaet ykasatb AeWCTBUA, KOTOPbIE BbIMOMHATCA,
ecnu hoopma BXOAHOrO CMrHarna He CoOoTBeTCTBYeT Macke. ITOT mapaMeTp
3amellaeT napametp 3anyck Bo.

» OcraHoB — ocuunnorpag octaHoBUTCA NpU 06Hapy>KeHUU nNepBoii e
owwubku (NepBoro curHamna, KoTopblid He COOTBETCTBYET Macke). 3ToT
napamertp 3ameLuaet napametpbl MuHMManbHoe Yucno TecToB u
MunumanbHoe BpemA.

+ Save — npu o6HapyXeHun ownbkn ocumunnorpad coxpaHaer
usobpaxkeHue akpaHa. B meHio "CoxpaHenune" (Haxxmute [Save/Recall]
(Coxpanenune/Bbi3oB) > CoxpaHutb) Bbibepute hopmat usobpaxeHua
(*.bmp unu *.png), nanky (Ha USB-Hakonutene) u uma caiina (kotopoe
MO>EeT CONpOBOXAaTbCA aBTOMaTUYeCKUM npupatleHuem). Ecnm owmbku
BO3HMKAIOT CMULLIKOM YacTo W ocuunnorpad TpaTut Bce BpeMA Ha
coxpaHeHue n3obpaxeHui, Haxxmute KHonky [Stop] (Cron) ana octaHoBa
cbopa AaHHbIX.

+ [eyatb — npu o6HapyxeHun oumnbkn ocumnnorpac pacnevartbiBaer
u3o6pakeHne akpaHa. IT0T napameTp akTMBEH, TONbKO €CNU NOAKMIOYEeH
npuHTep (cm. pasaen "Meyatb akpaHa ocuunnorpada” Ha ctpanuue 321.)

* 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, HaxoaAwwmiica Ha 3aaHei naHenun. Cm. "YcTaHoBKa MCTOYHMKA CUrHana

Ana BbiBoaa Ha coeauHutens TRIG OUT" Ha cTpanmue 337.

bnok. [Mpm BkNtouyeHnn napametpa "bnokuposka ncTouHMKa" ¢ NOMOLLbIO
MCTOYHMKA nporpaMMHo kHonky Bnok. ucTouHnka mMacka NepepucoBbIBaETCA B
COOTBETCTBMM C UCTOYHWUKOM NpU KaxkA0M nepemellieHnu dopmsbl curdana. K
NpUMepy, NpU U3MEHEHUN CTPOYHOW Pa3BEpPTKU UMK YCUNEHUA OTKIIOHEHUA
Macka nepepucoBbIBAETCA C Y4ETOM HOBbIX HAaCTPOEK.

MMpu BbIkNtOYEHUM NapameTpa "bnokupoBka ncToyHMka" macka He
nepepvcoBbIBaeTCA NPU U3MEHEHUW HACTPOEK Pa3BepTKU UMM OTKINOHEHHUA.
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WNcrounuk pn u3meHeHnm kaHana cToYHKMKa Macka He cTupaetcA. OHa NoBTOpHO
MacLutabupyetca no HacTpoiikamM yCUneHua oTKNOHEHWA U CMeLLieHUA KaHana,
KOTOpPOMY OHa HadHayeHa. YTo6bl co3aaTh HOBYH Macky AnA BbIGpaHHOTO
KaHana UCTOYHUKA, BEPHUTECH B UEPAPXUIO MEHIO, HAXKMMUTE KHOMKM
Asromacka 1 Cosparb Macka.

OyHKumA nporpaMmMHoit kHonku "MctoyHuk" B meHto "Hactpoiika macku"
aHanornyHa dhyHKUMM 3TO KHOMKK B MeHio "AsToMacka".

MpoBeputsb Bce IMpu BkNtoYeHNUM 3TOrO NapamMeTpa TecT N0 Macke NPOBOAMUTCA ANA BCEX
oTo6pakaeMbix aHanoroBbIx kaHanos. Ecnu oH oTkntoyeH, T0 TecT No Macke
NpOBOAUTCA TONbKO ANA BbIGpaHHOTO KaHana-ucTo4HMKa.

Cratuctuka no macke

HasxmMuTe mporpaMMHyI0 KHOIKY Cratmetuka B MeHio "TecT mo macke",
4yToObI IIepeidTH K MeHI0 "CTaTHCTHKA IO Macke'.
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Moka3arb crar Mpu BknoyeHun napametpa Moka3artb crar oTo6pasATcA cneayiolue

cBeJieHuA:

* Tekyllaa Macka, Ha3BaHMe Macku, HOMep KaHarna, JaTa 1 BpeMms;

* yucrno TecToB (06LLE€e YMCIIO BbINONHEHHbIX TECTOB N0 Macke);

* cOCTOAHMe (npoLuen, He NpoLLen, He NPOTecTMPOBaH);

+ o6Luee BpemA TECTOB (B Yacax, MUHyTax, CEKYHAaX U AeCATbIX AONAX
CeKyHAbI).

[na kaxaoro aHanoroBoro kaHana oTo6paxatoTca crneayloLue CBeeHuUs:

* yucno c6oes (UuKIbl c6opa, B KOTOPbIX pa3Max CUrHasa BbiLen 3a
npeaenbl Macku);

* nepuoanyHoCTb c60eB (MpoueHT c6oeB);

* cHrma (COOTHOLIEHME CpeHEKBAaAPaTUYHOTO OTKMOHEHUA NpoLiecca 1
MaKCUManbHO A0NYCTUMOTO OTKIIOHEHUA UCXOAA U3 YucTa
MpOTECTUPOBAHHbIX CUTHAMOB).

Cépoc 06paTtute BHUMaHUE, YTO B CIEAYHOLLMX CUTYaLMAX CTAaTUCTHKA Takxe
CTaTUCTUKM o6HynAetcA:

* hyHkuma "TecT no macke" BKMOYEHa NOCNE BbIKMIOYEHUA;

* Haxxata nporpaMmMHan kHonka "Cépoc macku";

* cO03jaHa aBTOMackKa.

Kpowme Toro, cuetunk BpeMeHu 06HyNAeTCA Npu KaXk4oM 3anycke
ocumnnorpada nocrne ocTaHOBKW c60pa AaHHbIX.

Mpo3paunblii Bkntounte pexxum "lMpo3payHblit” Ana 3anucu 3HayeHUid M3MEPEHUA U
CTaTUCTUKM Ha 3KpaHe 6e3 hoHa. OTkniounTe JaHHbI pexum ana
oTo6parkeHnA 3TUX AaHHbIX Ha cepom oHe. 3HayeHue napamerpa

o

"lMpo3payHblit" BNMAET Ha 0ToOpaXkeHne CTaTUCTUKM TecTa No Macke,
U3MepEeHMUA U CBEAEHWIA OT OMOPHOM CUrHare.

C6poc 3kpaHa YaaneHue nomnyyeHHbIX AaHHbIX ¢ AUCnnen ocuunnorpada.

N3menenune paitna macku BpyuyHyH

274

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

1 BromrosHuTe 1maru 1-7, onucaHHble B pasjesie "Co3gaHue MacKU
"3os10TOTO" curHaJsia (ABromacka)" Ha crpaHuie 267. Co3gaB Macky, He
yaaJadauTe ee.

2 Tlogk/rounTe K ocimuaorpady USB-HakomuTe/ b.

3 Haxwmure xHomky [Save/Recall] (Coxpanenue/Bbi3oB).
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Haxkmure mporpaMMHy0 KHONKY CoxpaHuTthb.
5 Haxmure mporpammHyio kHonky ®opmar u BbhiGepuTe saemeHT Macka.

HasxmuTe BTOPYIO IIPOrPaMMHYI0 KHOIKY M BbIO€pHUTE MHAIKy /IS
coxpaneHusa Ha USB-HakomnuteJsie.

7 Haxwmure mporpaMMHYy:0 KHonky Haxmurte gna coxpanenua. Ilpu sTom
cosmaercs TekcToBbId (paityi ASCII ¢ onmcaHMeM HAHHOU MACKH.

8 Orraounte USB-HakomuTe b W IoakgounTe ero k IIK.

OtkpoiiTe (a1 .msk, cO3MaHHBIA B TEKCTOBOM peaKkTope (TaKoM Kak
Wordpad).

10 OTpegakTupyiiTe 3TOoT (haij, COXpaHHTEe U 3aKPOUTE ero.

®alJ1 MACKH COCTABJIAIOT CJIEAYIOIHUE Pa3JIesIbl:
e HNpentndurarop ¢aiia MacKH.

¢ 3aro/I0BOK MAacCKH.

e O6J71acTH HAPYIIEHUS MACKH.

e JlaHHBIe HACTPOUKH ocIuIIorpada.

Npeutndnkatop Hpentudurarop daiiia manHoir macku — 31o MASK_FILE_548XX.
thaitna macknm

3aronoBok Macku  3aroJIOBOK MAaCKH IIPeCTaBJaseT co00i cTpokKy cuMmBosioB ASCII Ilpumep:
autoMask CH1 OCT 03 09:40:26 2008.

Korma B 3aroJsioBke (paiijia MacKH HMMeeTcs KJoueBoe cjIoBo "autoMask",
(MPOHT MacKu IOAXOJUT IO OIpefie/ieHHi0. B mpoTuBHOM ciryuae (ppoHT
MacCKH OIIpefesisieTcs Kak cOOH.
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276

O6nactu
HapyweHua
Macku

O6nactb 1

ObnacTb 2

JI/I1 MacKHM MOJKHO OIIpefe/uTh A0 8 oOsacTeii. X MOMKHO HPOHYyMEpOBaTh
or 1 go 8. B (paitzie .msk oHH MOryT HAaXOOUTHCI B JIIOOOM IIOPSIJIKE.
Hymepaiiua sTux o6GJacTell BBIIOJHIETCSI CBEPXY BHH3, CJIeBa HAIIPaBO.

daiy1 aBTOMACKH COIEPKUT JIBE OCOOBIX 00JIACTH — 00JIACTD,
"IpUBA3AHHYIO" K BepHEH Y4acTH 9KpaHa U 00J1acTh, "MPUBI3AHHYI" K €ro
HIKHel 4JacTh. BepxHsas 06/1acTh 0003HAYAETCA MAaKCHMAJIbHBIMH
sHavenuaMu Y ("MAX") mia mepBoi M mociegHed Todek. HukHss o06/1acTh
0003HaYaeTca MUHHUMaJIbHbIMU 3HadeHuaMu Y ("MIN") mjs mepBoil u
OocJIeJHeH TOYeK.

HoMmep BepxHell 00/1aCTH TOJIKEH ObITh HAMMEHBIINM M3 BCEX HOMEPOB
obOJ/1acTeil, Memuxcsa B gaiyie. Homep HMEHeH 06JaCTH HOJIKEH ObITH
HaUOOJIbIITHM.

O6uiacte Ne 1 mpepcrasiisieT co60H BEPXHIOK 00JI1aCTh Macku. BepluwHbI B
obsact 1 0603HAYAIOT TOUKH BIOJIb HEKOEH JIMHUU, KOTOPAad SIBJIAETCI
HUKHUM KpaeM BepXHeH YacTH JAHHOM MACKMH.

AHaJIOTUYHO, BEPINHHBI B 06/aCTH 2 0G03HAYAIOT JUHUIO, (DOPMHUPYIOLIYIO
BEepXHUH Kpail ee HIKHEH YacCTH.

Bepmiuabl B (hailyie Mackun HopMasn3oBaHbl. CyllleCTBYeT YeThbIpe
napameTpa, OIpee/dlnX CII0co0 HOPMAJIU3AIlNN 3HAYEHUH.
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e X1
e AX
e Y1
e Y2

OTH YeThIpe ITapaMeTpa OIPeeIAI0TCA B pasjiesie HaCTPOoek ociuiorpada
INaHHOTO (paiijia MacCKH.

3HadyeHud Y (Kak ITpaBUJIO, HAIpPsAMKeHHe) HOPMAJH30BaHbI B (paiije
COIVIACHO CJIEYIOIEMY YPaBHEHHIO:

Ynorm = (Y - YL)/AY,
rome AY = Y2 - Y1.

/1 mpeoOpasoBaHusa 3HAUYEHUH Y, HOPMAJH30BaHHBLIX B (pailjie MacKH, B
3HAYEeHHUd HAIPAKEHHUSI HCIOJIb3yeTcsd cJedylolllee ypaBHEHUe:

Y = (Yoorm * AY) + Y1,
rme AY = Y2 - Y1.

3HaveHuda X (KaK IIPaBUJ/IO, BpeM:A) HOPMAJIU30BaHbI B (paiijie COTJIacHO
cJIeayIoleMy ypPaBHEHUIO:

Xpom = (X - X1)/AX.

JIj1a 1mpeoOpasoBaHUA HOPMAJM30BAHHBIX 3HaUeHUH X B 3HAUEHUsA BpeMeHH
HCIIOJIb3yeTCA C/eayrlliee ypaBHEHUE:

X = Kporm * AX) + X1.

Danuble  KiroueBble ciioBa "setup" um "end_setup" (cToslpe B CTPOKE OTHETbHO)
HAacTpoiMKM  0003HAYAIOT HAYAJIO M KOHEI pasfesa HACTPOUKH OCIuIIorpada JaHHOIO
ocuunnorpatha  daiiyia Macku. J[aHHbIe HACTPOUKH OcIUJIIorpada comeps;kaT KOMaHIbI Ha
SA3bIKE TUCTAHIIMOHHOIO IIPOrPAaMMUPOBAHU, BBIMOJIHIEMbIE
ocrusIorpacdoM mpu 3arpyske aiijia MacKH.

B sTOoT pasmes MOKHO BBECTH JIIOOYIO JTOIYCTUMYIO KOMaHIY
MUCTAHIIMOHHOIO IIPOTPaMMUPOBAHUA.
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MacirabupoBaHe MacKd KOHTPOJIHPYET IIPOLIeCC HHTEPIIPEeTAI[AHN
HOPMAaJIN30BAHHBIX BEKTOPOB. Ilocjiequuil, B CBOIO ovuepeb, YIIPaBJieT
IIPOIECCOM OTOOpasKeHUsI MacKy Ha skpaHe. Jlajiee IPHUBENEHbI KOMAHIbI
OUCTAHIIIOHHOIO MIPOrPAMMHUPOBAHUSA, KOHTPOJIUPYIOLIHE
MaclITa0OMpPOBaHIEe MAaCKH:

:MTES:SCAL:BIND 0
:MTES:SCAL:X1 -400.000E-06
:MTES:SCAL:XDEL +800.000E-06
:MTES:SCAL:Y1 +359.000E-03
:MTES:SCAL:Y2 +2.35900E+00

Co3paHnue haiina mackm

IJ1s1 ciieyrolnell MacKd 3aeldCTBOBAaHBI BCce BOCeMb 00GJIacTell MACKH.
HaunGoJiee C/I0KHON IPU CO3TAHHU MACKH SBJISETCS HOPMAJIH3AIMS
3aBHCHMOCTH 3HaueHHH X M Y OT 3HAUEHHH BpeMeHU U HalpskeHus. Ha
JAHHOM IIPHMepe IIOKa3aH IIPOCTOM CII0cOo6 MpeoOpasOBaHUSI 3HAUEHHH
HaOpsKeHWI W BpeMeHH B HOpMaJIM30BaHHLIe 3HaUeHHI X U Y daijia
MAaCKH.

o

Mpeaen MM ToHHEIR MHeEpT

IlpencraB/ieHHAsa BbIllle MAacKka BOCIIPOU3BENEHA B CJjeyroleM daiiie
MAaCKH:
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"All Regions"

/*
/*

/*

Ocuunnorpadbi Agilent InfiniiVision 3000 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

*/

*/

*/

*/

*/

*/

TectupoBaHue no macke
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280

/* 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 3000 cepuu X PykoBogcTBo nonb3oBatens
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Ocuunnorpadbi Agilent InfiniiVision 3000 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.

Agilent Technologies 281
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0c

Yactore: 100 06mHz

[PEHHb i ABTOAME

IIudpoBoli BOJILTMETP BBIIIOJHIAET TOYHBbIe u3MepeHUA RMS mpm yacrore
curasia ot 20 I'm ;o 100 kI'. Ecam 4gacrora curtHasia BBIXOJIUT 3a
npefesbl 3TOro IUanasoHa, Ha 9KpaHe ITUPPOBOT0O BOJbTMETPA MOABJIETCA
cooobmenue "<IIpemea III?" uau ">IIpemgesn IIII?" musd mpemynpexkgeHHS O
HOJIydeHUU HETOUYHBIX Pe3yJbTaToB m3MepeHuir RMS.

Hcnogab3oBaHue u@poBOro BoJbLTMETPA.

1
2

Hasxxkmure kHomky [Analyze] (AmaJsims).
Haxmure kHonky OyHkuumn, zatem BbiGepute LiucdpoBoii BonbT™Merp.

YT006bI BBIIIOJHUTH H3MEPEHUI IIUPPOBOTO BOJIBTMETPA, CHOBA HAKMUTE
KHOIIKY OYHKUMH.

HasxvuTe mporpaMMHYyI0 KHOHKY VICTOUHMK U ITOBepHHTE PYYKY BBOOA
I/ BBIOOPA aHAJOrOBOT'O KaHaJIa, IJId KOTOPOT'O BBIMOJJIHAITCA
U3MEPEHUI C IMOMOIIBI0 ITU(PPOBOrO BOJBTMETPA.

BrIOpaHHBIH KaHaJ MOKeT ObITh He BEJIOYeH (0oToOpakeHHe CHUIHAJIA)
IIPH BBIMOJHEHUHM H3MEPEHHI ¢ IIOMOIIbI0 IMPPOBOro BOJILTMETPA.

HasxMuTe mporpaMMHYI0 KHOIKY PeXMM U moBepHHTe PYyYKYy BBOAA JIf
BBIOOpA peKHUMa IIUPPOBOro BOJILTMETPA:

Mepem. tok., RMIS - oToOpakeHne cpegHEKBaIpPaATUYECKOro 3HAYCHUI
IOJIyYEeHHBIX JAHHBIX C yOaJIeHHbIM KOMIIOHEHTOM IIOCTOSHHOI'O TOKA.

Ocuunnorpadbi Agilent InfiniiVision 3000 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.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 283
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopacTBO Nnonb3oBarena

17
leHepatop curHanos

Bbi6op TMNa reHepupyemMbIX CUrHarnoB 1 yctaHoBka napameTtpos 285
PenaktupoBaHue nponaBonbHbIx curHanos 290

BbiBOA CUHXPOHU3UPYIOLLIMX UMMYNIbCOB reHepaTopa 295
OnpeaeneHue pacyeTHO Harpy3ku Ha Bbixoge 295

Vicnonb3oBaHue noruyeckux npeaycraHoBoK ruyeckue npeaycraHoBKU
reHepatopa curHanos 296

[ob6asnexue LiyMa B BbIBOA reHepaTtopa curdana 297
[o6aBnexHne moaynauum K BbIXOAHOMY CUrHany reHepatopa 297
BoccraHoBneHue HacTpoek reHepatopa CUrHanoB no ymonyanuio 302

Ocrmsiorpad COOeP:KUT BCTPOEHHBIA reHepaTop CUrHasaoB. OH
noakaodaerca onruern WGN uiu omueit MmogepHusamnuu DSOX3WAVEGEN.
ATOT reHepaTop ABJIIETCA YOOOHBIM HCTOYHHUKOM CUTHAJIOB IIPH
WCIIBITAHUU 3JIEKTPOHHBIX CXEM C IMOMOIIBI0 OcCIH/IIorpada.

YCTaHOBKHM ITapaMeTPOB I'eHEPATOPa CUTHAJIOB MOKHO COXPAHATH B ITAMATH
¥ BBI3BIBATh U3 IIaMATH BMecCTe ¢ HaGOpaMy HapamMeTpPOB KOH(pUTypaliuu

ocumsiorpadga. Cm. riapy I'yiaBa 18, “CoxpaHeHHe U BBI3OB (IIapaMeTpPOB
HACTPOMKH, S9KPaHHBIX H300paskeHUH M JaHHBIX),” Ha cTp. 303.

Bbi6op TMNA reHepuMpyeMbIX CUTHanNoB U yCTaHOBKA NapamMeTpoB

1 Hamwmwure kaasumnry [Wave Gen], 4To6b1 00paTUTbCsI K MEHIO reHepaTopa
CHUTHAJIOB U BKJIIOUUTH JINOO BBIKJIOUUTH BBIXOJ IeHepaTopa Ha
coequanTesie BNC "Gen Out" Ha mepeaHeil HaHeJIH.

Agilent Technologies
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17 Tenepatop curnanos

Korga BE/IIOYEH BBIXOJ I'eHEpaTOpa CUTHAJIOB, CBeTUTCH KJjasuiina [Wave
Gen]. Korma BBIKJIIOYEH BBIXOJI r'eHepaTopa cUrHaJI0B, Kjaapuiina [Wave
Gen] He cBeTHTCA.

IIpu mmepBOHAYAJILHOM BKJIIOYEHHH OCHUJIJIOTpada BBIXO[ IMeHepaTopa
CHUTHAJIOB BCEra BBIKJ/IIOYEH.

BrIxoj reHepaTopa CHUTHAJIOB aBTOMATHYECKH BBIKJIIOYAETCA, KOTa Ha
coequauTes b BNC "Gen Out" mogaercda ypesMepHOe HaIIpSKEHUe.

2 B MeHI0O reHepaTopa CUIHAJIOB HAKMHUTE (PYHKIHOHAJIbHYIO KJIABHUIIY
Waveform u Bpamaiite pyuky Entry, 4To0Gbl BBIOpATh THII CHUTHAJIA.

Agilent

1ARMTy D BCHELA

LLhyna

K EpaMHEN bHBIA ©

3 B saBucumocTH OT BbhIOpaHHOro THUNa (POPMBI) CUTHAJIA ITOJIB3YUTECH
OCTAJTLHBIMH (DYHKIIMOHAJILHBIMU KJIABHUINIAMHA U Py4kodl Entry mia
YCTaHOBKU XapaKTepPUCTUK CHUTHAJIA.

286 Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBopacTBo nonb3oBartens



leneparop curianos

17

Tun curvana Xapakrepucruku Munanasox Makc. CmeweHnne
yacror amMnnuryaa (High-Z)1
(High-2)!

Arbitrary [na yctaHoBKM NapameTpoB NPOM3BONIbHOTO 100 My — 20 mB +2,50B
curHana nosnb3yiTech PyHKLMOHANbHbLIMK 12 Ml'y, (mexaynukos
knasuwamu Frequency/Frequency o€ 3HayeHue)
Fine/Period/Period Fine, Amplitude/High-Level -5B
u Offset/Low-Level. (mexaynukos
C nomoubto dhyHKuUMOHanbHol knasuwm Edit oe 3HayeHwue)

Waveform onpeaenute ¢opmy Npou3BonbHOIo
curHana. Cm. pasaen "PeaaktuposaHue
NPoKU3BONbHbIX curHanos” Ha ctpanuue 290.

Sine [inA ycTaHOBKM NapameTpoB CUHYCOMAANbHOIo 100 mly — 20 mB +2,50 B
curHana nornb3yitech PyHKLMOHANbHLIMK 20 Mlu (mexaynukos
knasuwamu Frequency/Frequency o€ 3HayeHue)
Fine/Period/Period Fine, Amplitude/High-Level -5B
u Offset/Low-Level. (mexxaynukos

o€ 3HaueHue)

Square [InA ycTaHOBKM NapaMeTpoB curHana 100 mly — 20 mB +2,50 B
npPAMOYrofibHoi hopMbl NONb3yinTECh 10 Mly, (mexxaynukos
(hyHKUMOHANbHBIMM KNaBuLwaMm 0€ 3HayeHue)
Frequency/Frequency Fine/Period/Period Fine, -5B
Amplitude/High-Level, Offset/Low-Level u (mexaynukos
Duty Cycle. 0e 3HaueHue)
KoadhduuneHnt 3anonHeHns MoxHO perynuposarb
B npeaenax ot 20% ao 80%.

Ramp [lna yctaHOBKM NapamMeTpoB cUrHana 100 mlMu — 20 mB +2,50B
nunoo6pasHoii hopMbl NONb3YHTECH 200 kly (mexaynukos

(bYHKUMOHAMNBHBIMM KNaBuLIaMu
Frequency/Frequency Fine/Period/Period Fine,
Amplitude/High-Level, Offset/Low-Level u
Symmetry.

KoadhdpuumeHt cummetpum (Symmetry)
XapaKTepuayeT OTHOCUTENbHYIO YacTb Nepuoia
MOBTOPEHWA CUTHaNa, B TEYEHUE KOTOPOIA
HapacTaeT ypoBeHb CUrHamna. IToT napamerp
MO>HO ycTaHaBnuBatb B npeaenax ot 0% ao 100%.

o€ 3HayeHue)
-5B

(mexxaynukos
0e 3HaueHue)

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena
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17 Tenepartop curHanos

Tun curhana XapakrepucTuku Munana3ox Make. CmeweHnune
yacror amMnnuryaa (High-Z)1
(High-2)!

Pulse [nAa yctaHoBKM napameTpoB uMnynbcHoro curdana | 100 mly — 20 mB +2,50 B
nonb3yiTech yHKLUMUOHANbHLIMU KNaBULLIAMM 10 Mrl'u,. (mexaynukos
Frequency/Frequency Fine/Period/Period Fine, o€ 3HayeHue)
Amplitude/High-Level, Offset/Low-Level u -5B
Width/Width Fine. (mexxaynukos
[OnutenbHOCTL MMMNYNbCOB MOXHO PerynupoBsarb B oe 3HayeHwue)
npeaenax 20 Hc u (nepuoa — 20 Hc).

DC [InA ycTaHOBKM YPOBHA MOCTOAHHONO HanNpAXeHUA +2,50 B
nonbayiTtech hyHKUMOHaNbHoOW knasuweii Offset.

Noise [lna ycTaHOBKM NapamMeTpoB LLIYMOBOIO CUTHana 20 mB +2,50 B
nonb3yWTech hyHKLMOHANbHBIMM KMaBULLIAMK (mexaynukoB
Amplitude/High-Level v Offset/Low-Level. oe 3HayeHue)

-5B
(mexaynukos
o€ 3HayeHue)

Sine Cardinal [inA ycTaHOBKM NapamMeTpoB CUHYCOMAaNbHOIo 100 mly — 20 mB +1,25B
curHana nonb3yiTech PyHKLMOHANbHLIMK 1My, (mexaynukos
knasuwamu Frequency/Frequency o€ 3HayeHue)
Fine/Period/Period Fine, Amplitude n Offset. -5B

(mexxaynukoB
o€ 3HayeHue)

Exponential [inA ycTaHOBKM NapamMeTpoB curHana 100 mly — 20 mB +2,50 B

Rise 9KCMOHEHLManbHOro HapacTaHuaA Nonb3yhTech 5Mlu (mexxaynukos
(bYHKUMOHAMNbHbIMM KNaBuLIaMu oe 3HayeHwue)
Frequency/Frequency Fine/Period/Period Fine, -5B
Amplitude/High-Level v Offset/Low-Level. (mexaynukos

o€ 3HaueHue)

Exponential [na yctaHOBKM NapamMeTpoB cuUrHana 100 My — 20 mB +2,50B

Fall 9KCMOHEHUMarnbHOro cnaja nonb3yiTechb 5 My (mexaynukos
(hyHKUMOHANbHBIMM KNaBuLLIaMM 0€ 3HayeHue)
Frequency/Frequency Fine/Period/Period Fine, -5B
Amplitude/High-Level u Offset/Low-Level. (mexaynukoB

o€ 3HayeHue)
288 Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens




Feneparop curnanos 17

Tun curhana XapakrepucTuku Munana3ox Make. CmeweHnune
yacror amMnnuryaa (High-Z)1
(High-2)!
Cardiac [inA ycTaHOBKM NapaMeTpoB KapAUOTOHUYECKOTO 100 mly — 20 mB +1,25B
curHana nonb3yiTech PyHKLMOHANbHLIMK 200 kly (mexaynukos
knasuiamu Frequency/Frequency o€ 3HayeHue)
Fine/Period/Period Fine, Amplitude n Offset. -5B
(mexxaynukos
o€ 3HayeHue)
Gaussian [inAa yctaHOBKM NnapamMeTpoB curHana nonbayitece | 100 mly — 20 mB +1,25B
Pulse (hyHKLMOHANbHLIMU KNaBULLIAMM 5Mlu (mexxaynukos
Frequency/Frequency Fine/Period/Period Fine, 0€ 3HayeHue)
Amplitude n Offset. -4B
(mexaynukoB

0e 3HaueHue)

1ECJ'IVI BbIX04HaAA Harpy3ka cocraBnaer 50 Om, a1t 3HaueHuUA AEeNnATca nononam.

IIpn HaxkaTy (QPYHKIUOHAJIBHOU KJIABHUIIUA IapaMeTpa CHTHAJIA MOIKET
OTKPBITHCA MEHI0 JIJI BhIOOpa THUMA PEeryJupoBKU. Hampumep, MOKHO
BBOJIUTDH 3HAUEHUS aMILUIUTYbl U CMEINeHUA JTUOO 3HAYEHUSA BHICOKOTO U
HU3KOI'0 YPOBHS CUTHaJia. MOKHO Takke BBOJUTH 3HAYEHUS UACTOThI
uau nepuoja. YToObl BHIOPATh TUM PEryJAUPOBKU, HAKMHUTE U
yaep:xuBaiTe (QYHKIIMOHAJILHYIO KJaBUITy. BpamianiTe pydyry Entry,
4TO0bI YCTAHOBUTh HYMKHOE 3HAUYEHUE.

HMmeliTe B BUIY, YTO IPU YCTAHOBKE 3HAUEHUM YaCTOThI, IEPHOIA U
UIATEJTbHOCTH HMILYJIbCOB MOJKHO IT0JIb30BATHCS I'PyGOH M TOYHOH
peryupoBkoi. Haxumaiire pydky Entry mia moodepemHoro
HepekJYeHnss Ipyooid U TOUYHOH pPeryJIupoBKH.

OyHKIMOHAJbHAA KJjaBuiina Settings oTkpbiaeT MmeHio Waveform Generator
Settings, KOTOpoe IMO3BOJIAET BBIIIOJHUTH APYyrHe YCTAaHOBKU IapaMeTpPOB,
OTHOCAIHAXCA K I'€HEPATOPY CUTHAJIOB.

CM. pasfeJibl:

¢ "BbrIBOj] CHHXPOHHU3UPYIONUX HMITYJIHCOB IeHepaTopa"' Ha cTpaHUle 295
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17 Tenepartop curHanos

"OmpenesieHHe PACUYeTHOM HArPysKU Ha BBIXOoe" Ha cTpaHuie 295

"Ucro/ib30BaHUE JIOTUYECKUX IIPETyCTAHOBOK T'MYeCKHEe IPeayCTaHOBKU
reHepaTopa CHUIHaJIOB" Ha cTpaHuile 296

"IloGaB/ieHHe IIyMa B BBIBOJ I'eHepaTopa CHUrHajda" Ha cTpaHume 297

"BoccTraHOBJIEHHE HACTPOEK I'eHepaTopa CHUIHAJIOB IO yMOJYaHHUIO" Ha
crpanuiie 302

Peﬂ,aKTMDOBaHMe NPon3BOJIbHbIX CUTHAJNOB

290

1 Ecjau B KadecTBe THIIA CO3aBaeMoro cursasa (cMm. pasgesa "Bpioop Tuma

reHepupyeMbIX CHUTHAJIOB W yCTAaHOBKa HapaMeTpoB" Ha cTpaHuie 285)
BbIOpaHO Arbitrary, HazkMuTe (pyHKIUOHAJIbHYI0 Kjapuiry Edit Waveform,
4yT00BI OTKPBITH MeHI0 Edit Waveform.

1.00ms

WMHTepnonmp. 42 VIETOHHME

~p-

IIpu oTkpbiTuH MeHI0 Edit Waveform oToOpasuTcs ompeesieHue
HMEIOIEroca MpOU3BOJBHOIO CHUTHaJIa. HampsameHne m BpeM:A, KOTOPbIEe
0TOOpAasKaIOTCI Ha cXeMe, IBJIAIOTCA IMONPaHUYHBbIMHU IapaMerpaMu. OHHU
3aBUCAT OT IIapaMeTPOB YacCTOThl U aMILJIUTY/bl B I'JIABHOM MEHIO
reHepaTopa CUTHAJIOB.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens
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2 C moMmoIpio (PYHKIIMOHAJIbHBIX KjaaBuil B MeH0 Edit Waveform
ompeneauTe POpMy HPOU3BOJIHLHOT'O CHTHAJIA:

OyHKuMOHaNbHaA Onucanune

Knasuwa

Create New OtkpoiBaetca mento New Waveform. Cm. pasaen "CosaaHue HOBbIX MPOM3BONbHbIX
curHanos" Ha ctpaHuue 291.

Edit Existing OtkpbiBaetca meHio Edit Waveform Points. Cm. pasaen "PesaktupoBaHue cyLLecTByOLLMX
MpOM3BONbHbIX CUrHaNoB" Ha cTpaHule 292.

Interpolate Bbi6op cnocoba npopuMcoBKM NIMHUIA MeXXAy TOUKaMu NPOM3BOJIbHOTO CUrHana.
Ecnu BknioyeHa ata dhyHKLMA, TMHUW NPOPUCOBbIBAIOTCA MEXAY TOUKaMK B pefakTope
curHana. YpoBHM HanpAXeHna U3MEHAITCA MUHENHO MeXXay OAHON TOYKOMW U CneaytoLLen.
Ecnu ata dyHKUmMA oTKNIOYEHA, BCE CErMEHTbI IMHUM B pesakTope curHana 6yayt
rOPU30HTaNbHbIMU. YPOBEHb HANPAXKEHWA 0AHOW TOUKU COXPaHAETCA 0 CreAytoLLen TOUKM.

Source Bbi6op aHanoroeoro kaHana unu oNOPHOro CMrHana AnA 3axsata U COXpaHEHUA B

npou3BonbHbI curHan. Cm. paszgen "CoxpaHeHue Apyrux cUrHamoB B NPOU3BOSIbHbINA
curHan" Ha ctpaHuue 294.

Store Source to Arb

3axBaT BbIGpaHHOTO UCTOYHMKA MPOM3BONLHOMO CUTHamNa U KONUpoBaHWe B NPOU3BONbHbI
curHan. Cm. pasaen "CoxpaHeHune Apyrux CUrHaNoB B NPOU3BOSbHbINA curHan" Ha
cTpaHuue 294.

MoxxHo ncnonb3oBatb knasuwly [Save/Recall] u meHto ana coxpaHeHMA NPOU3BOMbHbIX
CWUrHarmnoB B 0HO U3 YeTbIpeX BHYTPEHHUX MecT xpaHeHua unu Ha USB-Hakonutens,
no3AHee UX MOXHO BoccTaHoBUTb. CM. pasaen "CoxpaHeHue Npon3BosibHbIX CUTHANOB" Ha
ctpanuue 314 v pasaen "BoccraHoBneHne npousBonbHbIX curHanos” Ha ctpanuue 319.

Co3paHue HOBbIX Npou3BOJIbHbIX CUTHANOB

B menwo Edit Waveform maxmuTe kKjaapunry Create New njisi oTKpbITHS
MmeH0 New Waveform.

Mpam. 11 peaast

~-

/11 co3maHusd HOBOT'O IIPOU3BOJIBHOIO CUTHAJIA BBIMOJHUTE CJIETYIOIINE
neicTBuUA.
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292

1 B meHw New Waveform naxuuTe kjaasuiry Initial Pts; saTem Bpaiaiire
pyuky Entry, 4ToGbl BhIOpATh MCXOMHOE KOJHYECTBO TOYEK B HOBOM
cHUTHaJIE.

HoBblil cursaj OymeT UMeTb MPIMOYTOJIbHYI0 (DOPMY C YKa3aHHBIM
KOJINYeCTBOM TOo4YeK. TOUkH OyayT paclipejeseHbl PABHOMEPHO IIO
epuoay BPeMeHH.

2 Haxuure (pyHKIIMOHAJILHYI0 Kjaapuinry Frequency/Frequency
Fine/Period/Period Fine 111 ycTaHOBKM IOrpaHHUYHOIO IIapamMeTpa
mepuoja BpeMeHHU (YacToTa MOBTOPEHUS) IMPOU3BOJIBHOTO CHUI'HAJIA.

3 HcnoswsyiiTe pyHkImoHa bHbIe KjaaBuiii Amplitude/High-Level u
Offset/Low-Level my1g ycTaHOBKHM IMOTPaHUYHOIO IapaMeTpa HAIIPIKeHUT
MIPOU3BOJBHOTO CHUTHAJIA.

4 Ecau Bce HACTPOHMKH BBINOJHEHBI U MOIKHO CO31aTh HOBBIH
MPOU3BOJIbHBIA CHTHAJ, HAaKMUTe (PYHKIMOHAJbHYIO Kjiasuiry Apply &
Edit.

lMpn co3aaHun HOBOTO NPOW3BONbLHOTO CUTHaNa UMeloLLeecA onpeseneHue
npoussosnbHoro curHana 6yaet nepesanucaHo. 06patute BHUMaHUE, YTO MOXKHO
ucnone3oBatb knasuwy [Save/Recall] u meHto AnA coxpaHeHMA NPOU3BONbHbIX
CUrHanoB B 0AHO U3 YEeTbIpeX BHYTPEHHMX MecT XpaHeHua unu Ha USB-Hakonutens,
0TKy/Aa No3jiHee UX MoXHo BoccTaHoBUTb. Cm. pasaen "CoxpaHeHue npous3BonbHbIX
curHanoB" Ha cTpaHuue 314 u pasaen "BoccraHoBneHue NpoM3BOnbHbIX CUTHANOB" Ha
cTpanuue 319.

HoBbIil IIPOU3BOJILHBIA CHTI'HAJI OGydeT CO3maH U OTKpoeTcs MeHo Edit
Waveform Points. Cm. pasgesn "PemakTupoBaHUe CyIIeCTBYIOIIAX
IPOU3BOJILHBIX CUTHAJIOB" Ha cTpaHHNe 292.

Ob6paTuTe BHUMAaHHE, UTO MOKHO TaK:Ke CO3[IaTh HOBBIA HPOU3BOJIBHBIA
CHUTHAJI, 3apPEruCcTPUPOBAB Apyroi curHada. CM. pasgesn "CoxpaHeHUe APYTUX
CUTHAJIOB B IIPOHU3BOJIbHBIN CUTHaAJI' Ha cTpaHuie 294.

Pe,qakmpoaauue CyLLeCcTBYHOLUX NPON3BONIbHbLIX CUTHANoB

I1sa ortkpbiTua MeHio Edit Waveform Points mamxmuTe kaasunry Edit Existing
B MeHI0 Edit Waveform miam HammvuTe kiaapuiiry Apply & Edit mpu cosmanun
HOBOT'O IPOU3BOJIBHOI'O CHUI'HAJIA.
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1.00ms

BotaemTe TOUKY ¥RanuTe TOHRY

1 yKasaHUs 3HAYEHWH HAIPS/KEHUsS TOYEK BBIIMOJTHHUTE CJIeIyIONIHe
MeHCTBU.

1 Hamwmwure Point #; 3aTem Bpaimiaiite py4dky Entry, 4ToGbl BbIOPATh TOYKY,
I3 KOTOPOH cJiedyeT MPUCBOUTH 3HAUEHNE HAIPIKEHU.

2 Hasxmure kiasuiry Voltage, sarem BpaiadiTe pydky Entry, 4ro0bl
YCTAHOBUTH 3HAUYEHME HAIPSIKEHUS TOYKH.
JlJisi BCTABKM TOYKH BBIMIOJTHHUTE CJIEIYIOIIHE TeHCTBUA.

1 Hasxwmwure kaasunry Point #; satem Bpamaiite pyuky Entry, 4To6bI
BBIOPATh TOYKY, IIOCJ€ KOTOPOU CJjeayeT BCTABUTb HOBYIO TOUKY.

2 Haxwuure kiasuiry Insert Point.

Pacrio/iokeHre TOUYEK PEryJUpPyeTcs I/ COXpPaHEeHHs PaBHOMEPHOTO
pacopefe/ieHHs BCEX TOYEK.

/1A ymaJieHus TOYKH BBIIIOJHUTE CJIEIYIOINIHEe TeHCTBULI.

1 Haxwmwure kaaBunry Point #; 3aTem BpaimaiiTe pyuky Entry, 4To6bI
BBIOpPATh TOYKY, KOTOPYIO CJIEeayeT YIAJIUTh.

2 Hasxwmure kaasunty Remove Point.

Pacrio/ioxkeHrue TOYEK PEryJIUpyeTcs IJId COXPaHEHHs PABHOMEPHOIO
pacupepe/ieHHus BCeX TOYEK.
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294

C moMoIbio (PYHKIIMOHAJBLHOUM KJaBHUIIK [ransparent BKJIIoYaeTcs U
OTKJII0OUaeTCsI MPo3pavHoCTb (POoHOB. Eciin Br/AIOUeHa 3Ta (PYHKIIHSA, MOMKHO
IIPOCMOTPETh HHKHHE CcUTHaJabl. Eciiu sTa (pyHKIUSA OTK/IAI0YeHa, PoH
OyHeT 3aTeMHEH.

CoxpaHeHue APYIUX CUrHanos B ﬂpOM3BOl’IbeIﬁ CUTrHan

Iyt orkpeiTuss MeHo Edit Waveform maskmure kiaasuiry Edit Waveform B
IJIABHOM MEHIO MeHepaTopa CHUICHAJIOB.

EKTUOOBATE GUrHan"

BN EKT. MMEIOLLL PHTERRON M. 4D MoTouHuK

~-

11 coXpaHeHHus APYroro CUrHajia B MPOM3BOJIbHBIA CHUIHAJ BBIIMOJHUTE
cJIeyIole qeidCTBUA.

1 HaxMmwuTe KjaaBuiry Source; 3aTeM BpalaiiTe pydky Entry mjs Bbioopa
aHAJOrOBOI'0 KaHaJjIa, MaTeMaTHYeCKOH (DYHKIIMH HJIM TOYKH OTCYEeTA,
Yell CUTHAJ CJIeyeT COXPAHUTbD.

2 Haxwmure kjaasuiry Store Source to Arb.

lMpu co3aaHuM HOBOTO NPOW3BONbLHONO CUIHANa UMelolLleeca onpejeneHue
npouseonbHoro curHana 6yaet nepesanucaro. 06patute BHUMaHKUE, YTO MOXKHO
ucnonb3oBatb knasuwly [Save/Recall] u meHo aAnAa coxpaHeHWA NPOM3BONbHbIX
CUTrHanoB B 0/IHO U3 YETbIpEX BHYTPEHHMX MecT XpaHeHua unu Ha USB-Hakonutenb,
0TKyAa No3/iHee UX MOXHO BoccTaHoBUTb. Cm. pasaen "CoxpaHeHue npou3BornbHbIX
curHanos” Ha cTpanuue 314 n pasaen "BoccraHoBrneHne Npou3BonbHbIX CUTHaNoB" Ha
cTpanuue 319.

CurHajl “ICTOYHHKa OyaeT mpopexeH Ha 8192 (MakcMMyM) HJIH MeHee
TOYEK IIPOU3BOJILHOTO CUTHAJIA.

Ecnu yacToTa curHana UCTOYHMKA U/ MUK HANpPAXKEHWUE NMPEBbILLAKT BO3MOXHOCTU
reHepatopa CuUrHana, Npou3BonbHbIA curHan 6yaeT orpaHUYeH B COOTBETCTBUM C
BO3MOXHOCTAMM reHepatopa curiana. Hanpumep, curian 20 MI'u, coxpaHeHHblii B
KayecTBe NMPOMU3BONbHOTO CUTHANA, cTaHeT curHanom 12 Mlu.
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BbiBOA CUHXPOHM3UPYIOLLUX UMNYNILCOB reHeparTopa

1 Ecian Ha @yHKHHOHaJ’IbHBIX KJIaBUIIIaX B I[aHHI:Iﬁ MOMEHT He
oToOpaskaeTcs MEHI0 reHepaTopa CUTHAJIOB, HaxmuTe kKjiasuiry [Wave
Gen].

2 B MeHIO reHepaTopa CHUTHAJIOB HaKMUTe (PYHKIMOHAJIBHYIO KJIABHIILY
Settings.

3 B menro Waveform Generator Settings HamkMmuTe (PYHKIIHOHAJIHLHYIO
kaasuiry Trig Out u Bpamaiite pyduky Entry, 4To0bl BbIOPATh IIYHKT
Waveform Generator Sync Pulse.

Tun curiana XapaKTepucruKu CUHXPOHU3UpPYLOLLEro CurHana

CurHanbl Bcex TMNoB, CurHanom cMHXpoHM3auMm ABNAETCA NONOXKUTENbHbIA umnynbsc TTL,
kpome DC, Noise, KOTOpbI BO3HUKAET, KOT/a YPOBEHb CUrHanNa noAHUMETCA BbiLLe HYNA
Cardiac (vnu 3HaYeHUA cMelLleHMA MOCTOAHHOTO ToKa).

DC, Noise, Cardiac -

Onpepenenne pacuyeTHoW Harpy3ku Ha Bbixoae

1 Ecau Ha (PyHKIIMOHAJIBHBIX KJABHUIIAX B JaHHBIA MOMEHT He
oToOpakaeTcs MEHIO M'eHepaTopa CHUIHAJIOB, HasxMuTe Kjasuiry [Wave
Gen].

2 B MeHI0O reHepaTopa CUTHAJIOB HajKMUTe (PYHKITMOHAJBHYI KJIABHIITY
Settings.

3 B menro Waveform Generator Settings HamxMmuTe (QYHKIIHOHAJHLHYIO
kiaasuiry OutLoad u moBepHmTe pyuky Entry, uTo6bl BhIOPATH:

50 Q
High-Z

BeixogHoli nMmiieganc reHeparopa Ha coeguHutresie BNC "Gen Out" mMmeer
durcupoBannoe sHadenre 50 Om. OgHAKO BBHIOOP 3HAUEHUS BBIXOIHOM
Harpyskyd Hy:KeH /I oOecliedeHUs MPaBUJILHONH WHIHUKAIIMH aMILIUTY/IbI
BBIXOJIHOT'O CHUTHAJIa U CMeEIleHUs 10 HOCTOSHHOMY HAIIPAKEHUIO /I
OKHMIAaeMOM HarpyskH Ha BBIXOJle T'eHepaTopa.
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Ecau peaJibHBIH UMIIEJAHC HATPY3KH OTJIMYAETCSI OT BbIOPAHHOTO
3HaUYeHHsd, TO OyIyT UHOUIIMPOBATHCS HEBePHbIe 3HAUEHHUS aMILIUTYObl U
CMelleHus.

Ncnonb3oBaHue normyeckux npeaycraHoBoK rmyeckue npeaycraHoBkKu
reHeparopa curHanos

C ODoMONIbI0 JIOTHYECKUX NPEeyCTAHOBOK MOIKHO JIETKO HACTPOUTH YPOBHU
BbIXOgHOr0o Hanpsa:xkenusa — TTL, CMOS (5,0 B), CMOS (3,3 B), CMOS (2,5
B) miim coBmectumble ¢ ECL HU3KMIA M BBICOKHU YPOBHH.

1 Ecim menro 'TeHepaTop cCUrHaJIoB" He oTOOpaMaeTcs Ha dKpaHe
ocunmtorpada, Haxvure KHouky [Wave Gen] (FeHep.curnanoB).

2 B menio "T'eHepaTop CHUTHAJJIOB" HaKMHTE HPOTPAMMHYI0 KHOIKY
Hacrpoiiku.

3 B menHro "T'eHepaTop CHUTHAJIOB" HAXKMHUTE MPOTPAMMHYI0 KHOOKY
Jlornueckue npenycTaHoBKH.

4 B MeHI0 IIpeayCTaHOBKH JIOTHYECKUX YPOBHEH reHepaTopa CUTHAJIOB,
HaXMHUTE OJHY W3 HPOTPAMMHBIX KHOIIOK JJI 3aJaHUsI HHU3KOTO U
BBICOKOI'O YPOBHEH HAINPSKE€HHUS CHUTHAJIOB NeHepaTopa JIOTHYCEKH
COBMECTHUMBIM YPOBHSIM:

MporpaMmmHan KHonka Huskui Bbicokuii ypoBeHb, Bbicoknii ypoBeHb,
(noruyeckue ypoBHm) YpoBeHb MMNepaHc Harpy3km Ha | BbICOKMI MReAaHc
Bbixoae — 50 Om Harpy3ku Ha Bbixofe
TIL 0B +2.5 B (coBmectum ¢ +5B
TTL)
CMOS (5,0 B) 0B HepoctynHo +5B
CMOS (3,3 B) 0B +2.5 B (coBmectum ¢ +3.3B
CMOS)
CMOS (2,5 B) 0B +25B +25B
ECL -1.7B -0.8 B (coBmectum ¢ -09B
ECL)
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|L',Oﬁi:lBl'l("!HM(-E wymMa B BbiBOJ reHeparopa CurHana

1 Ecian Ha @yHKHHOHaJ’IbHBIX KJIaBUIIIaX B I[aHHI:Iﬁ MOMEHT He
oToOpaskaeTcs MEHI0 reHepaTopa CUTHAJIOB, HaxmuTe kKjiasuiry [Wave
Gen].

2 B MeHIO reHepaTopa CHUTHAJIOB HaKMUTe (PYHKIMOHAJIBHYIO KJIABHIILY
Settings.

3 B menro Waveform Generator Settings HamkMmuTe (PYHKIIHOHAJIHLHYIO
kaasuiry Add Neoise u Bpamaiite pyuky Entry g4 BbIOOpa KOJHYECTBA
6eJIoTO IIIyMa, KOTOpoe cJjeayeT NoOaBUTHh B BBIBOJ IeHepaTopa
CHUTHAJIOB.

Ob6paTuTe BHUMaHHE, YTO H0OaBJEeHHE IIYMOB BJIUAET Ha 3aIlyCK IIO
(GPOHTY HCTOYHHKA reHepaTopa cUrHaoB (cM. "3alyck mo (ppoHTy" Ha
crpaHuiie 160), a Tak:ke Ha BBIXOQHOHM CHUTHAJI CHUHXPOHUMIIYJIHCA
reHepaTopa CHUTrHaJIOB (KOTOPBIA MoOKeT ObITh oTmpasieH Ha TRIG OUT,
cM. "YcTaHOBKA MCTOYHMKA CHUrHaJa JJd BbIBoda Ha coequHurtesb TRIG
OUT" Ha crpanune 337). 9TO BbI3BAHO Te€M, YTO KOMIIAPATOP 3aIrycKa
pacIiosioKeH IMOC/Iie UCTOUYHHUKA ITyMa.

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

Mopgyanusa — 9TO W3MeHeHWe M3HAYAJILHOTO CHUTHAJIA HeCyIed 4acTOThl B
COOTBETCTBUH C AMILJIUTYIOH BTOPOTO, MOAYJ/JIUPYIOIIEro, CUrHaga. Tum
monyaanuu (AM, FM mim FSK) ykaspiBaeT Ha TO, KAKUM 00pPa3OoM
U3MEHAETCAd CUTHAJI HeCyIeH YacTOThI.

YT0o06bI BKJIYUTH U HACTPOUTHh MOMYJ/IAIIUI0 BBIXOJHOI'O CHUTHAJIA
reHepaTopa, BBIMOJHUTE CJEIYIOIIee.

1 Eciiu MeHI0O TeHepaTopa CHUTHAJIOB Ha IIPOrPAaMMHBIX KHOMKAX He
oToOpakaercd, Haskmute KHONKY [Wave Gen] (Feneparop curHanos).

2 B MeHI0O IeHepaTopa CUTHAJIOB HajKMHUTE HPOTrPAMMHYI0 KHOIKY
Hacrpoiiku.

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

4 B MeHI0 MOOYJ/IAIIUN IeHEPaTOpa CUTHAJIOB BBIMOJHHUTE CJIemYIOIIe
nelcTBuU.
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Hasxxvure mporpammHyio kKHonky Moaynauua, 9ToGbl BE/IIOYATh HJIH
BBIKJTIOYUTH MOIYJTUPOBAHHBIN BBIXOTHOW CHUTHAJI I'eHepaTopa.

BEJII0OYNTh MOMYJIAIUIO CUTHAJIA T'eHepaTopa MOMKHO 1A (PYHKITHUH
JII00OTO THUIIA, KPOME HUMITYJIbCA, CUTHAJIA IIOCTOSHHOTO TOKa U
TIOMEXH.

HasxxmMuTe mporpaMMHYIO KHOIIKY TMR 1, IOBEPHYB PYYKy BBOjIA,
BbIGEpHTE OOUH U3 CJIeAYIOLIMX THIIOB MOIY/ISI{HH.

AmnnutypHaa moaynauua (AM) - m3MeHeHIUe aMILIATYIbI
W3HAYAJIBHOIO CHTHAJIa HEeCyIedl YacTOThl B COOTBETCTBHUU C
aMILIUTYION MOy upytoniero curuasia. Cm. pasgena "Hacrpoiika
aMIIuTygHou Momysaanuu (AM)" Ha crpanune 298.

YacrorHaa mopgynauua (FM) - umsMeHeHMe YaCTOTHI H3HAYAJIBHOTO
CHUTHaJIa HeCyIel YacTOThl B COOTBETCTBUHU C aMILIUTYIOH
MoayJaupylomero curHana. Cm. pasmaes "HacTpoilka 4acTOTHOM
moxaysanuu (FM)" Ha ctpanune 300.

Manunynauua casurom yactorbl (FSK) - «cmemenue» gacTorTsl
BBIXOHOT'O CHTHaJIa B JUAIla30HE MeKIy €ro HadyaJbHOH HecyIeHn
YacTOTOH U «9ACTOTOU CKAUKa» C YIeTOM yKazaHHOH ckopoctu FSK.
Cropoctbio FSK omnpenesnsaercas mMudpoBOd MTPIMOYTOJIbLHBIN

Moy upytomuii curtas. Cm. pasaen "HacTpolika MaHUITYJIAITUA
casuroMm yvactotbl (FSK)" Ha ctpanure 301.

Hactpoiika amnnutyaHoi moaynauuu (AM)
B MeHo moaysasanuu reHeparopa curtaJsioB ([Wave Gen] (Feneparop curnanos)
> Hacrtpoiiku > Moaynauua) BBITIOJTHUTE CJIEAYIOIINE NeHCTBHUI.

1 HaxkmuTe mporpaMMHYI0 KHOIKY TR U, IOBEpHYB PYy4YKy BBOA,
BbIGepuTe 3j1eMeHT AmnnuryaHaa moaynauua (AM).

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

CuHycoupanbHbIi
MpamoyronbHblit

Munoo6pa3Hblii
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CuHyconpanbHbIW KapAWHanNbHbI
JkcnoHeHumanbHoe HapacTaHue

JkcnoHeHumanbHoe nageHne

Ecau BpIOpaTh cUrHas nunoobpasHoi bopMmbl, TO 0TOGpaA3UTCS
nporpaMMHas KHOIIKa CMMMeTpua, ¢ IIOMOINBI0 KOTOPOH MOMKHO YKa3aTh,
B TeUeHHe KAaKOr'o BpeMeHH B paMKaX IIMKJa IPOUCXOIUT HapacTaHHe
CHTHAaJIA.

3 Hasxkmure nmporpamMmuyio kHouky Yact AM u, moBepHYB pydYKy BBOjA,
YKaKHATe YACTOTYy MOILYJIAPYIOIIEro CUIHAJIA.

4 Haxuure mporpammHyio kHonky 'm. AM u, moBepHYB PyYKy BBO/A,
VEKQKUTE BEJUYNHY aMILIUTYTHOH MOJTYJ/ISIIHH.

T'nyouna mopydqsanuu AM» o06o3Ha4YaeT Ty YacThb JUHAMHYECKOTO
Jualla3oHa, KOTopas HCHOJb3yeTcs NP MomyJdnuu. Hampumep,
sHauveHHe IIyOuHBI 80% BBHI3bIBAET M3MEHEHHEe aMILIUTY/bl BBIXOIHOTO
curasga c¢ 10 mo 90% (90% - 10% = 80%)HadyaJIbHOH AMILJINTYObI, TaK
KaK caMma aMINIATyOda MOMYJ/IUPYIOIIEr0 CHUTHajIa MeHseTCsd OT
MHUHHAMAJBHOTO 0 MaKCHMAJILHOT'O CBOEro 3HAYEHH.

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

Agilent

g Kanant
oc 1
10.0:1
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Hacrpoiika yactotHoit moaynauuu (FM)
B MeHo momayssanuu reHeparopa curtasioB ([Wave Gen] (Feneparop curnanos)
> Hacrtpoiiku > Moaynauua) BBITIOJTHUTE CJEAYIOIIHE NeHCTBU.

1 HaxMuTe OpOrpaMMHYI0 KHOIKY TN U, IIOBEpPHYB PYYKy BBOJA,
BbIGepuTe 3j1emeHT YacrorHaa mopynauua (FM).

2 HaxmuTe mporpaMMHyl0 KHOOKY CuUrHan u, mmoBepHYB PYYKY BBOJA,
BbIGepuTe (POPMY MOIY/IUPYIOIIEIO0 CHUIHAJIA.

CuHyconpanbHbli

MpamoyronbHbIi

Munoo6pa3sHbiit

CuHyconpanbHbIi KapAWHaNbHbI

JdKcnoHeHuManbHoe HapacTaHue

JkcnoHeHuManbHoe nageHune
Ecau BpIOpaTh curuaa/ nunoobpasHoi bopmbi, TO OoTOGpPaA3UTCS
mporpaMMHasi KHOIKa CMMMeTpUA, ¢ IIOMOIIbI0 KOTOPOH MOKHO YKa3aTb,

B Te4YeHHe KAaKOro BpPeMeHH B pPaMKaxX IIMKJA IIPOUCXOIUT HapacTaHUe
CUTHAaJIA.

3 Haxmure mporpammuyio kHonky Yacr FM 1, moBepHYB pyYKy BBOAA,
YKQKHUTE YaCTOTYy MOMYJ/IHPYIONIEro CHUrHAJIA.

4 Hasxmure nporpammuyo KHounky 0tknon. FM u, moBepHYB pydKy BBOAA,
YEKaJKHUTe 3HAUYeHHe OTKJIOHEHHS YacTOThl OT HECYIIeH YacTOThI
W3HAYAJBPHOIO CHUTHAJIA.

IIpy MakcUMaJILHON aMILINTYJe MOIY/JTUPYIOIIEr0 CUTHAJIa 3HAYEHUE
YaCTOThI BBIXOHOI'O CHTHAaJIa PABHO CyMMe 3HAYE€HUH HeCyIeH 4acTOThI
CHUTHAJIa U BEJIMYUHBI OTKJIOHEHH:, a IIPU MHHHUMAJIbHOU — UX Pa3HOCTH.

OTKJ/IOHEHHWE YaCTOThl He MOJKET IPEBLINIATh 3HAYEHHS HaYaIbHOU
Hecylllel 4acTOThl CUTHAJIA.

K Tomy ke, cyMMa 3HaUYeHHH HAYaJbHON HeCyIeld YacTOThI CHUTHAJIA U
OTKJIOHEHHs YaCTOThI JOJIKHA ObITh MEHbBIIlE HJIM PaBHA
MaKCHMaJIbHOMY 3HAYEHHI0 YAaCTOThI BHIOPAHHON (PYHKIIUH I'eHepaTopa
cur"aJioB 1roc 100 kI'm.

Ha npuBegeHHOM Jajiee M300pasKeHHN SKpaHa MOKasaHa Moy anus FM
CHHYCOUJIAJIPHOT'0 CHUTHaJIa Hecymed dactorod 100 kI'm.
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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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CoxpaHeHne napaMeTpoB HACTPOMKM, IKPAHHbIX U306paXKeHni n
Aanubix 304

Bbi30B 13 namATh (halinoB NapaMeTpoB HACTPOIKU, (haiinoB Macok u
06pasuoBbix ocumnnorpamm 316

BoccraHoBneHue Hactpoek no ymonyanuio 319
Bbinonuexnune 6esonacHoi ounctkn 320

IlapaMeTpbl HACTPOUKH OCIHH/LIOrpada, 00pasioBble OCIH/IIIOIPAMMBI U
¢daiIbl MACOK MOJKHO COXPaHATh BO BHYTPEHHEH ITaMATH OcCIuIorpada
WJIM 3allMCchIBaTh Ha BHewmHuil USB-HakomHTe b C TEM, 4TOOBI
BIIOCJIEJICTBUN BbI3BIBATh WX HMaMATH MOKHO TaKKe BBISBIBATDH 3aBOJICKHE
WJIN OPUHATBHIE M0 YMOJJTYAHHUIO ITapaMeTpbl HACTPOHUKU ocIuIorpada.

OKpaHHble HU300pakeHNd MOMKHO coxXpaHaTbh Ha USB-HakomuTesie B
dopmarax BMP uau PNG.

JlaHHBIe 3aPETUCTPUPOBAHHBIX OCIIUJIJIOTPAMM MOJKHO 3aIlMChIBATh Ha
USB-nakonutesib B popmarax CSV (3HaueHMd, pasaesaseMble 3aIATON),
ASCII XY, BIN (mBouunble ganuble) u ALB (mBomuHbIli dpopmar Agilent
IIJId JIOTHYECKUX aHaJIM3aTOPOB).

CylecTByeT Takke KOMaHAA JJIA 3alllUTHOT'O CTUPAHUSA BHyTPeHHeH
9HEProHe3aBUCHUMOM IMaMATH ocIu/Iorpada.
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CoxpaHeHne napaMeTpoB HaCTPOMKH, IKPaHHbIX U306parkeHnii U AaHHbIX

1 Haxwmwure kaaBunry [Save/Recall].
2 B menmo Save/Recall HamMmuTe QPYHKIIMOHAJIBHYIO KJIABUIILY Save.

3 B menro Save Trace and Setup HaskMuTe (PYHKIIMOHAJILHYIO KJIaBHUIILY
Format, 3aTem BpamaiiTe pydky Entry, 4ToObI BhIOpaTh (popMaT (paiiia,
KOTOPBIN BBl XOTUTE COXPAaHUTH.

Setup (*.scp) - ycTaHOBKM TaKHX ITapaMeTpPOB, Kak K03 uiueHT
PasBEPTKHU, UYBCTBUTEJbHOCTh II0 BEPTHUKAJIHN, PEKUM 3aILyCKa,
YPOBEHb 3aIlyCKa, BUOLI M3MEPEHUH, KypCcopbl U MaTeMaTHYeCKue
QYHEIUH. OTOT HA0OpP HApaMeTPOB HCIIOJIL3YETCSA OCIUJIIorpadgom
IVIs BBIIOJIHEHHSA KOHKPETHBIX m3aMepeHui. CMm. "Coxpanenne (ailjioB
HacTpouku" Ha cTpanuie 306.

8-bit Bitmap image (*.bmp) - Bce skpanHOe HM306pakeHHEe B PACTPOBOM
rpacdudeckum popMare ¢ HEBBICOKUM (8-0MTOBHIM) Ka4eCTBOM
nseroBocmnpousBegerus. Cm. "CoxpaneHne PaiioB M300paKeHUNA B
dopmare BMP unun PNG" Ha crpanune 306.

24-bit Bitmap image (*.bmp) - Bce skpaHHOe H300paskeHHe B PaCTPOBOM
rpadpuyeckuM ¢popmaTe ¢ BbICOKHUM (24-OMTOBBIM) KA4eCTBOM
nBeropocnpousBegernud. Cm. "Coxpanenue paijioB M300pasKeHUN B
dopmare BMP uim PNG" Ha crpaHune 306.

24-bhitimage (*.png) - Bce skpaHHOe H300paskeHHe B 24-OHUTOBOM
nBeTHOM (popmare PNG, KOTOPBIHA peajnMsyeT ajJlOPHTM CKaATHI 0e3
norepu MHMOpPMAIMA. OTH (pai/ibl 006/1a1a0T 3HAYUTEIbHO MEHbIINM
pasMepoM Mo cpaBHeHHIO ¢ (paiisiamu popmara BMP. CwMm.
"Coxpanenue aiijioB nsobopaxenuii B dopmare BMP miaum PNG" Ha
crpanuiie 306.

CSV data (*.csv) - sToT (a1 comep:KUT 3HAYEHUS BCEX 0TOOPaKaAEMbIX
Ha 9KpaHe KaHAJIOB M OCIUJJIOTPAMM MaTeMaTHYeCKHX (PYHKITUH B
BUJE IIePEMEHHBIX, pa3esIeMbIX 3aIlATONH. OTOT (popMaT MPUTOJIeH
IJId aHaJIM3a JAHHBIX B 9JIeKTPOHHBIX Tabjaunax. Cm. "CoxpaHeHUe
daitoB manabIX B popmare CSV, ASCII XY miau BIN" Ha

crpanurie 308.
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ASCII XY data (*.csv) — cosmaroTcs oTHe/ bHbIe PANJIbI IJIA KaKIOTO
oToOpakaeMoro Ha sKpaHe KaHaJjia, KOTOpbIE€ COJEeP:;KaT 3HAYEeHUT B
BHJIe IepEeMEeHHbIX, pas3ge/IAeMbIX 3alITOH. OTOT (POPMAT TaKiKe
OPUTOIeH /11 aHaJu3a JaHHBIX B 9JIeKTPOHHBIX Tabaurax. Cm.
"CoxpaHeHue (paijioB JaHHBIX B popmare CSV, ASCII XY uam
BIN" na crpanuiie 308.

Reference Waveform data (*.h5) — coxpaHeHMe JaHHBIX OCIIH/IJIOTPAMM B
dopmaTe, KOTOPBIH MOKET OBITb BBI3BAH B OJHY U3 AYeeK IMaMATU
00pasoBbIx ocruiorpamm. Cm. "CoxpaneHnune (paijioB OMOPHBIX
curHasioB Ha USB-HakonwuTesap"' Ha crpaHuie 313.

ALB data (*.alb) - cosgaerca daiti1 B dupmenaoMm dopmare Agilent,
KOTOPBIA MOKeT ObITh MMIIOPTUPOBAH B mporpammy Agilent Logic
Analyzer c moMoIIbI0 cpeficTBa UMIIOpTa MaHHBLIX Agilent B4610A
Data Import mia moc/eayroiero aBTOHOMHOIO HaOJIIOOeHUA U
aHasamsa. Cm. "CoxpaHeHne paijioB JaHHBIX B (popmare ALB" Ha
crpanuiie 309.

Binary data (*.bin) — cosmaercs dails1 IBOMYHBIX JTaHHBIX C 3ar0/IOBKOM;
JaHHbIE NPEICTABJIIOTCA B BUIE IIap 3HAUYEHHUH BPEeMEHH U
HaOpsKeHud. OToT pai/l UMeeT CYIeCTBEeHHO MEHBIIHH pasMep B
cpaBHeHnu c ansiom dopmara ASCII XY. Cm. "CoxpaHeHue (paiijioB
naHHbIX B (popmare CSV, ASCII XY miu BIN" Ha cTpanuie 308.

Lister data (*.csv) — aTo aitn dpopmara CSV, comepskaliuil CTPOUHYIO
UHQPOPMAITHIO MOCIAeI0BATEIbHOIO TEKOIUPOBAHUA C 3aISITHIMHU,
pasgesnsiomuMu cTos01bl. CM. "CoxpaHeHne (aiijioB JaHHBIX
Lister" Ha crpaHuine 313.

Mask (*.msk) - cosgaercsa daii Mmacku B pupMeHHOM (bopmare
Agilent, KoTOPBII MOKeT YUTAThCA ocHusLIorpacdamu Agilent
InfiniiVision. ®aiy1 JaHHBIX MAaCKH BEJIIOYAeT B ce6d YacTh TAHHBIX
HACTPOUKH ociuswiorpada (HO He BCe 9TH AaHHbIE). YTOOBI
COXPaHHUTH BCe AaHHbIE HACTPOUKHU ocIHIIorpada, BKJIHYad (paia
ITAaHHBIX MAacCKHM, CjIeayeT BhIOpaTh BMeCTO 3TOoro dgpopmara gopmar
Setup (*.scp). Cm. "CoxpaHeHue macku" Ha cTpaHHne 314.

Arbitrary Waveform data (*.csv) - cosmaercs aiiyia co sHa4YeHUIMHU,
pasfie/IeHHBIMHU 3allAThIMU, TPOU3BOJBHBIX TOUEK BPEeMEHH CUTHAJA U
HanpszkeHnd. CMm. "CoxpaHeHHe IIPOU3BOJIBHBIX CUTHAJIOB" Ha
crpanuiie 314.
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Power Harmonics data (*.csv) — mpu Ha/JdUYUHM JIHIEH3UH TPUIO0KEHUA
aHaJsmm3a MmoiHoctu DSOX3PWR cospgaerca ¢aiisi co 3HAYEHUAMHU,
pasge/ieHHbIMH 3aIATHIMH, O/ TEKYIIUX Pe3yJ/IbTATOB aHaJIU3a
MOII[HOCTH TapMOHUK. [[JIf mOJIyUYeHus OOIIOJHUTETbHON NHMOPMAIINN
CM. PYKOBOOCMBO NO IKCNAYAIMAYUYU NPUAOHCEHUL 0N USMEPEHUS
mowHocmu DSOX3PWR.

Bbr moxkeTe Takike cKOHQurypuposarh kiaasuiry [Quick Action] ma
COXpaHeHHe IMapaMeTPOB HACTPOMKH, SKPAHHBIX H300pasKeHUN WJIN
manabrx. Cm. "Hactporika kHomku [Quick Action] (BwicTpoe nericTBue)" Ha
crpanurie 344.

CoxpaHeHue thaiinoB HaCTPOMKHM

dalJIbl HACTPOUKH MOKHO COXPAHUTH B OJHY u3 10 BHYTPEHHHX ITaIOK
karasiora \Agilent Flash win na BHenmuuit USB-HakomuTeJIb.

1 Haxmwure xkHouky [Save/Recall] (Coxpanenune/BbizoB) > "CoxpaHenue" >
"Qopmar”, 3aTeM ¢ IMOMOIIBI0 PYYKH BBOAA BbIGepuTe myHKT Hacrtpoiika
(*.scp).

2 HasxkmuTe BTOPYI0 IMPOrPaMMHYI0 KHONKY M C IIOMOIIBI0 PYYKH BBOA
nepelanuTe K coxpaHeHHOMY paitiry. CMm. "HaBuramusa o mMecrtam
coxpaHeHuA" Ha cTpaHure 315.

3 Hasxkmure mporpamMMHyo KHOIKY HaXXmute gna coxpaHeHua.

OTo6pasurcs coobleHrne, YKasbIBAMOIee, YCIEeIIHO JIM BbIIIOJTHEHO
CcOXpaHeHwue.

®aiispl HACTPOUKH MMeloT paciiupeHune SCP. OTu paciiupeHus
0TOOpasKaTCI IPH HCHOJIb30BaHHUM MeHIo "[lucierdep (aiiioB" (cM.
pasnen "[lucneryep daisioB" Ha crpaHune 331), HO IIPH HCIIOJb30BAHUU
MeHI0 "BoccTraHoB/eHUe" OHU CKPBITHI.

CoxpaHenue taitnos usobpakenuin B hopmare BMP unu PNG

dai1bl N300paKeHNH MOKHO COXPAaHUTH Ha BHelTHHH USB-HaKOIMUTEJIb.

1 Haxwmwure kHOUKy [Save/Recall] (Coxpanenue/Bbi3oB) > "CoxpaHenue" >
"Qopmar”, 3aTeM ¢ MOMOIIBbI0O PYYKH BBOJA BbIOEpHUTE IIyYHKT 8-6uTHOE
pactpoBoe nsobpaxxenue (*.bmp), 24-6utHoe pactpoBoe usobpaxenue (*.bmp) man
24-6utHoe u3obpaxkenue (*.png).
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2 HasxmuTe BTOPYIO IMPOrPaMMHYI0 KHOIKY H C IIOMOIIBI0 PYYKH BBO/A
neperauTe K coxpaHeHHoMy (aiy. Cm. "HaBurammsa mo mecTam
coxpaHeHua" Ha cTpaHune 315.

3 Haxmure mporpaMMHyio kKHonkKy Hactpoiiku.

B Menro "HacTpoiiku (paiiyia" TOCTYHHBI cIeayIOIHe IporpaMMHbIe
KHOIIKY M MHapaMeTphbl.

JlaHHble HacTPOKU —ecJIu STOT ITapaMeTp BKJIIOYEH, JaHHbIe HACTPOUKU
(HaCTpOMKHN pasBepPTKHU, OTKJIOHEHMS, 3aIlyCKa, cOopa IaHHBIX,
MaTeMaTHYeCKUX (PYHKIMH, oTOOpakeHusa) OyAyT Takike COXPaHEHbI B
OTHeJbHBIN (hai1 ¢ pacuupenuem TXT.

NuBepr koopa ceTk — KoopauHATHAA ceTKa B pailjie M300paskeHus
nMeeT Gesiblil POH, a He YepHBIN, KOTOPBIA oTOOpaMkaeTCsa Ha SKpaHe.

et

//“\\ /\ \/
i
N/
He nHBepTMpoBaHHas MHBepTnpoBaHHas
KoopanHaTHas ceTka KoopanHaTHas ceTka

Manutpa — ¢ MOMOIIBIO 9TOr0 IIapaMeTPa MOKHO BhIOPATH LBETHble HJIU
cepble HM300paKEeHU.

4 HaxxmwuTe mporpaMMHYI0 KHONKY Ha)kmute ana coxpaHeHua.

OTo6pasuTrcsi coobleHrne, YKasbIBAIOIee, YCIEeIIHO JIM BbIIIOJTHEHO
CcOXpaHeHwue.

[pu coxpaHeHun n3obpakeHuii akpaHa MeHIo ocuunnorpad coxpaHaeT ns3obpaxkeHue,
OTKpbITOE NocrneaHnM nepeg Haxxatuem kHonku [Save/Recall] (CoxpaHeHue/Bbi3os).
bnaroaapa atomy nonb3oBatens MoXeT COXpaHuTb N6yt Heobxoaumyo MHGopMaLuio,
OTHOCALLYICA K 06MacTu MeHt0 NporpaMMHOM KHOMKM.

[ina coxpaHeHua n3obpaxxeHna akpaHa, B BEPXHEN YacTu KOTOPOro otobpakaetcA MeHH
"CoxpaHeHue/BoccraHoBnenue", Haxmute kHonky [Save/Recall] (Coxpanenue/BbizoB)
[BaX/bl, NpeXe YeM CoXpaHMTb U306paxkeHue.
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Yro6bl coxpaHuTb U306paxkeHne akpaHa ocuunnorpada, ucnonbayire seb-6paysep.
Moapo6Hbie cBeaeHua cm. B pasaene "Get Image” Ha ctpaHuue 359.

Cm.takke ¢ "JloOaBjeHHe IosScCHeHHSI" Ha cTpaHuie 345

CoxpaHenue chaiinos paHHbix B hopmare CSV, ASCII XY unu BIN

®aiispl MJaHHBIX MOKHO COXPAaHUTb HAa BHelmHUH USB-HaKOIIHUTEJIb.

1 Haxwmwure kHOUKy [Save/Recall] (Coxpanenue/Bbi3oB) > "CoxpaHenue" >
"Qopmar”, 3aTeM ¢ MOMOIIBI0O PYYKH BBOAA BbIOepuTe myHKT [laHHble CSV
(*.csv), Nanubie ASCII XY (*.csv) uou [lBouuHble paHubie (*.bin).

2 HaskmuTe BTOPYIO IIPOrPaMMHYI0 KHOIKY M C IIOMOIIbIO PYYKH BBOIA
nepeluTe K coxpaHeHHOMY aitry. CMm. "Hapuramusa mo mecrtam
coxpaHeHud" Ha cTtpaHuIe 315.

3 Haxmure mporpaMMHyio kKHoOKy Hactpoiiku.

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

JlaHHble HAaCTPOWKN — ecJIH BTOT MapaMeTp BKJIOYEH, JaHHbIEe
HACTPOHKU ociusiorpada (pasBepTKa, OTKJIOHEHHUE, 3aIyCK, ITHKJI
cbopa, MaTeMaTU4ecKkue (PYHKITUH, OTOOpaskeHHe) OYOyT TaKkKe
coxXpaHeHbl B OTAeJbHBIN (paia ¢ pacimpenuneM TXT.

JAnuHa — MOJKHO yCTaHOBUTH YHCJIO TOYEK JaHHBIX, BHIBOJIUMBIX B
daii1. JlommosTHUTEIbHBIE CBEIeHUA CM. B pasjesie "YnpaB/ieHUue
muHou maHHBIX (Length)" Ha crpanure 311.

Save Seg — mpu coxpaHeHHHU I10JIyYaeMbIX TAaHHBIX B
CerMeHTHPOBAHHYIO HAMITh MOMKHO YKa3aTb, TpeOyeTcsd JIU COXPAHUTh
TEeKYLINI OTOOpaKaeMbIi CEerMEHT HJIM BCe IIOJIydeHHbIe CEerMeHThI.
(CMm. Takxe "CoxpaHeHHe NAHHBIX CEIMEHTHPOBAHHOU MaMATH" Ha
cTpaHuile 225).

4 HasxmuTe mporpaMMHYyI0 KHONKY Ha)xmurte ana coxpaHeHua.

OTo6GpasuTrcs cooOIeHNe, YKa3hbIBaoIlee, YCIeIIHO JIU BBIIOJIHEHO
COXpaHeHHe.

Cm.takke ¢ "dopmar ABOMYHBLIX AaHHBIX (.bin)" Ha cTpanune 377
e "®anawer CSV u ASCII XY" Ha cTpanurie 384
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e "MuHHMAJIbHOE W MaKCHUMaJibHOe 3HadeHus B (paiyax CSV" Ha
cTpanuiie 385

CoxpaHeHue thaitnoB paHHbIX B hopmare ALB

dalIbl JaHHBIX B ABOHMYHOM (pbopmare Agilent logic analyzer (ALB) mMoxkHO
OPOCMATPUBATh M AHAJU3UPOBATH B aBTOHOMHOM DPe:KHMe C IIOMOIIBIO
npusioxenua Agilent Logic Analyzer m nncrpymeHnTa Agilent B4610A Data
Import Tool. Cm. "IIpocnexm o6 uncmpymenme Agilent Technologies
B4610A Data Import Tool das nmpocmompa U GHAAUIA 8 ABTMOHOMHOM
peoscume (Homep myOuranmu 5989-7834EN)".

daisipl JaHHBIX B (popmaTe ALB MOMKHO COXpaHHTHL HA BHEIIHHH
USB-HakonuTes b.

1 Haxmwure xkHouky [Save/Recall] (Coxpanenue/BbizoB) > "CoxpaHenue" >
"Qopmar”, 3aTeM c IMOMOIIBI0 PYYKH BBoAa BbIiGepuTe myHKT ALB data
(*.alb).

2 HasxkmuTe BTOPYIO IIPOTrPaMMHYI0 KHONKY M C IIOMOIIbIO PYYKH BBOA
nepelauTe K coxpaHeHHOMY paitiry. CMm. "Hapuramusa mo mecrtam
coxpaHeHuA" Ha cTrpaHure 315.

3 Hasxkmure nmporpamMMmuyio KHouky Hacrtpoiiku.
B Menio "HacTpoiiku ¢aiyia" JOCTYHHBI cJIeayIOIue IpoTrpaMMHbIe
KHOIIKM U ITapaMeTphl.

JlaHHble HACTPOKM — ecJId 3TOT HapaMeTp BKJIIOYEH, JaHHbIe
HACTPOHUKH ocrusiorpacda (pasBepTKa, OTKJIOHEHHE, 3aITyCK, ITHKJI
cbopa, MaTeMaTH4ecKkre (DyHKI[UH, OTOOpaskeHne) OGyayT TaKKe
COXpaHeHbI B OTHeJbHBIN (paili ¢ pacmupeHuem TXT.

InuHa — MOKHO YyCTAHOBUTH YHCJIO TOYEK JAHHBIX, BHIBOJIUMBIX B
daits. Jlomo/THUTE/IbHBIE CBEJEHUS CM. B pasgesie "YIIpaB/ieHHe
nimmHo naHHbIX (Length)" Ha cTpanume 311.

Qopmar Alb — mocTynHBI cieaymolue POpMaThl IIOCIeq0BATEIbHBIX
nanabix ALB.

Ilo ymosruanuio
CAN

12C

LIN
UART/RS232
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SPI (2 &ujIbl, IIoc/ieqoBaTeIbHBIA CHUI'HAJI)
SPI (3 *&Kujbl, IOCIeTOBATE/IbLHBINA CHUTHAJI)

SPI (4 xwuapl, mOCIeNOBATEIbHBIA CATHAJ)

IIpu BBIGOpE JI000r0 (popMara ALB, OTVIMYHOIO OT YCTAHOBJIEHHOI'O
IO YMOJIYAHWIO, CUT'HAJIbI AHAJIONOBLIX KAHAJIOB (IIPH OTOOPAKEHMM)
TaKke OIMU(PPOBBHIBAIOTCA M OTOOPAKAIOTCA B BHUJE ITUQPPOBBIX
CHUTHAJIOB. YPOBEHBb 3aIlyCKa aHAJOTOBOIO KaHaJja OIpeesadeT TOUKY,
B KOTOPOHM HAIIpsMKeHIHe cuuTaeTcs Jormdeckoi "1" mmam "0".

Ecau curHasibl mocJ/ieqoBaTeIbHON IIMHBI MOOKIIYEHbI K
ocnuiorpady B COOTBETCTBUM C IPUBEIEHHOHU HUKe TaOJUIEH, B
npuaoxkeHun Agilent Logic Analyzer OyoyT HCIOJIB30BATHCI
NpaBUJIbHbIE HAa3BaHHUA CUTHAJIOB/IIMHBI. B IPOTHBHOM ciiydyae B
npunoxkenun Agilent Logic Analyzer notpebyeTrcsa IepeHa3HAUYNTD
CHUTHAJIBI.
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Tabnuua 5 PekomeHayemble AnA HasHaYeHWUA cUTHanbI

18

Mertka Curnan Kanan Ha3HaueHnue kaHany
ocuunnorpaca NorMyecKoro
aHanu3aropa
TxRS232 Tx Ch1 DO
RxRS232 Rx Ch2 D1
12C [laHHble Ch1 DO
Clk Ch2 D1
SPI2 (2 >xunbi) Clk Ch1 DO
[laHHble Ch2 D1
SPI3 (3 xwunbl) ~CUrHan obpalueHua Ch1 DO
K MUKpoCXxeme
Clk Ch2 D1
[laHHble Ch3 D2
SPI4 (4 xwunbl) ~CcUrHan obpalueHua Ch1 DO
K MUKpocxeme
Clk Ch2 D1
BxoaHble gaHHble Ch3 D2
BbixoaHble AaHHble Ch4 D3
CAN MNanuble Ch1 DO
LIN Nanuble Ch1 DO

4 HasxmuTe mporpaMMHYI0 KHOUKY Ha)xmurte ana coxpaHeHua.

OTo6pasuTrcs cooOIeHNe, YKa3hbIBaoIlee, YCIeIIHO JIU BBIIOJJIHEHO

coXpaHeHHe.

YnpaBnenue anuHoi paHubix (Length)

ITapamerp Length moctymen, korga BbiOpan ¢dopmar CSV, ASCII XY, BIN
win ALB. 9To mapaMmeTp 3agaeT KOJHUYECTBO TOYEK MAHHBIX OJIS
coxpaHeHHus B (paiijie. BbIBOOsATCSI TOJBKO OTOOpaxKaeMble Ha d3KpaHe TOYKU

JTaHHBIX.
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MakcuMajibHOE KOJUYECTBO TOYEK JAHHBIX 3aBHCHT OT CJIETYIOITHX
dakxTopos.

OT Toro, medcTByeT JIM B JAHHBIA MOMEHT cOop JaHHBIX. Korma cOop
MaHHBIX OCTAHOBJIEH, JaHHbIE IMOCTYIMAIT OT HeOOGPaOOTAHHOH 3AITHCH.
Korma pgeficTByeT cOOp JaHHBIX, JAaHHbIE MOCTYIIAIOT C U3MEPUTETHLHOMN
3aIIMCH MEHbLIIEro pasMepa.

OT Toro, KakuM 00pPasOM OCTaHOBJIEH cOOpP MaHHLIX (K/JIaBuilei [Stop]
wau [Single]). B mpormecce c6opa JaHHBIX HaMATh OEJIUTCI HA YaCTH OJI0
oOecrnedeHus ObICTPOro OGHOBJIEHHUS ocHusiiorpamMMm. OQHOKpPATHbBIE
peructpanuu (Single) HUCIOAB3YIOT BCIO IAMATb.

OT TOro, BEKJIOYEH JIX OOUH KaHAJ W/N napa kaHajoB. (OgHy mapy
o0pasyroT KaHaJibl 1 1 2, Apyrywo mapy — kaHajbl 3 u 4). [lamars c6opa
MaHHBIX HEJUTCI MEXIy KaHajJaMH B Iape.

OT Toro, oTOGpPaKAIOTCA JU O0OPA3IOBbIE OCIUJIJIOIPAMMBbI, KOTOPBIE
3aHUMAIOT YacTb HNaMATH cO6opa TaHHBIX.

OT TOro, BKJIIOYEHbI JiM IIH@PPOBbIe KaHaabl. OToOpakaeMble Ha dKpPaHe
Hu(poBble KaHAJIbI 3aHUMAIOT YaCTh HaMITH cO6opa JaHHBIX.

Ot Toro, 3aJieiCTBOBaHa JII CEr'MEHTHPOBaHHAsA IMaMATbh. IlaMaTb cOopa
MaHHBIX JeJUTCA Ha KOJUYIECTBO CETMEHTOB.

Ot ycTaHOBEM Ko3(ddunuenta paspepTku. [Ipu 6ojiee ObICTPOH
pasBepTKe Ha dKpaHe OTOOpaKaeTCs MeHbIIee KOJIMYECTBO TOUYEK
TaHHBIX.

IIpu coxpanenuu QansoB B popmare CSV MakcuMajabHOE KOJIAYIECTBO
TOYeK JaHHBIX paBHO 64K.

IIpu HEOOXOMMMOCTH IIPOU3BOAMTCA mermuMarusa (oTOpachbIBaHHE) TAHHBIX
no mpuHiuiy "1 u3 n". Hanpumep, eciiu sHadeHue Length ycraHoBsieHo Ha
1000, a Ha skpaHe oTOoOpaskaeTcsa OCIUJLIOrpaMma, cogep:xamas 5000
TOYEK NAHHBIX, TO OTOPACHIBAIOTCI YeThIpe M3 KaMKIAbIX HATH TOYEK
MaHHBIX, YTOOBI JJIMHA JaHHBIX B (paiiyie cocrasisiaa 1000 Touek.

IIpu coxpaHeHWH MAHHBIX OCIIUJIJIOTPAMM BpPeMs COXPaHEHHUs 3aBHUCHUT OT
BBIOpPaHHOTO (bopMaTa.

312
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Qopmar chaitna paHHbIX Bpema coxpaHnenua
BIN, ALB MUHUManbHOE
ASCII XY cpesHee

CSv MaKcuMarnbHoe

Cm.takke ¢ "dopmaT ABOMYHBLIX AaHHBIX (.bin)" Ha cTpanune 377
e "®anser CSV u ASCII XY" Ha cTpanuiie 384

e "MuHHMaJIbHOE W MaKCHUMaJIbHOe 3HaveHus B paistax CSV" Ha
crpanuiie 385

CoxpaHenue thaitnoB paHHbIX Lister

daitbl MaHHBIX Lister MoKHO coxpaHUTh Ha BHelTHuUN USB-HaKomUTEJIb.

1 Haxmwure xkHouky [Save/Recall] (Coxpanenue/BbizoB) > "CoxpaHenue" >
"@opmar”, 3aTeM ¢ IOMOIIbLI0O PYYKH BBOJa BbhiGepuTe IyHKT [laHHble Lister.

2 HasxkmuTe BTOPYI0 NMPOrPaMMHYI0 KHONKY M C IIOMOIIBI0 PYYKH BBOIA
nepedanuTe K coxpaHeHHOMY (paitimy. CMm. "HaBuramusa mo mMectam
coxpaHeHUuA" Ha cTpaHure 315.

3 Hasxkmure nmporpamMMmuyio KHouky Hacrtpoiiku.
B Mmenio "HacTpoiiku (paiyia" JOCTYHHBI CJIeIyIOIHe HpOoTpaMMHbIE
KHOIIKM U ITapaMeTphl.

JlaHHble HACTPOKM — ecJId 3TOT HapaMeTp BKJIIOYEH, JaHHbIEe
HACTPOUKH ocrusiorpacda (pasBepTKa, OTKJIOHEHHE, 3aITyCK, ITHKJI
cbopa, MaTeMaTH4ecKkue (DyHKI[UH, OTOOpaskeHne) GyayT TaKkKe
COXpaHeHbI B OTHeJbHBIN (pailyi ¢ pacmupeHuem TXT.

4 Haxmwure mporpaMMHYI0 KHOHNKY HaXkmurte ana coxpaHeHua.

OTo6pasuTrcs cooOIeHne, YKa3hbIBaollee, YCIeIIHO JIU BBIIOJJIHEHO
COXpaHeHHe.
CoxpaHeHue thaiinos onopHbix curHanos Ha USB-Hakonurenn

1 Hamwmwure kHouKy [Save/Recall] (Coxpanenue/BbizoB).

2 B menmo "CoxpaneHue/Bpi3oB" HamMUTe IIPOrPaMMHYI0 KHOIIKY
CoxpaHuTb.
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3 B menro "CoxpaHenne/BrI30B" HamMuTe IIporpaMMHyio kHonky @opmar u
MOBEPHUTE PYUYKY BBOja, uToObl BhIGpaTh Reference Waveform data (*.hb) .

4 HaxMuTe HpOrpaMMHYI0 KHOHKY VICTOUHMK ¥ C MOMOINBIO PYYKH BBOHA
BbIOEPUTE HMCXOMHBINA CHUTHAJI.

5 HaxmuTe BTOPYIO IPOTPAMMHYI0 KHOIIKY M C IIOMOIIBIO PYYKH BBOJIA
nepeluTe K coxpaHeHHOMY aitry. CMm. "Hapuramusa mo mecrtam
coxpaHeHud" Ha cTtpaHuIe 315.

6 HasxmuTe mporpaMMHYyI0 KHOHKy Ha)kmure ana coxpaHenua.

OTo0pasurca coolleHne, YKasbIBaollee, YCIEIIHO JIX BbIIIOJIHEHO
COXpaHeHUe.

Coxpal-lel-me MacKHu
®aipl JAHHBIX MAaCKH MOKHO COXPAHHUTH B OJHY W3 YeThIPeX BHYTPEHHUX
marok karasiora \Agilent Flash win ua BHemuuit USB-HakomuTe b,

1 Haxmwure kHonky [Save/Recall] (Coxpanenue/Bbi3oB) > "BoccranoBnenune” >
"@opmar”, zaTeM c IOMOIIbI0 PYUYKH BBOja BbiOGepuTe Macka (*.msk).

2 HasxkmuTe BTOPYI0 IMPOrPaMMHYI0 KHONKY M C IIOMOIIBIO PYYKH BBOA
nepelanuTe K coxXpaHeHHOMY paitiry. CMm. "Hapuramusa mo mMecrtam
coxpaHeHUuA" Ha cTpaHuie 315.

3 Hasxkmure mporpamMMHyo KHOIKY HaXmute gna coxpaHeHua.

OTo6pasurcs coobleHne, YKasbIBAMOIee, YCIEelIHO JIM BbIIOJTHEHO
CcOXpaHeHwue.

daiIbl Macku UMeloT paciiupenne MSK.

[aHHble Macku TakKe coxpaHatoTca B dhaitnax Hactpoiku. Cm. "CoxpaHeHue caiinos
HacTpoiikn" Ha cTtpanuue 306.

Cm.takke <« I'yaBa 15, “TecTupoBaHHe II0 Macke,” Ha cTp. 267

COXpaHEHVIe NMPOU3BOJNIbHbIX CUTHANOB

®aiipl MTPOUBBOJILHBIX CHUTHAJIOB MOJKHO COXPAaHUTb B OJHY M3 YEThIPEX
BHYTPEHHHMX MaIlok karajora \Agilent Flash min Ha BHelIHMA
USB-HakoOUTE b,
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1 Haxmwure xnasuimu [Save/Recall] > Save > Format; sarem Bpamaiite pyuyky
Entry mssa Bbroopa Arbitrary Waveform data (*.csv).

2 HasxkmuTe BTOPYIO (PYHKITMOHAJBHYIO KJIABHUIITY U BpallaiTe Pydky Entry,
4TOOBbI BBIOPATh MANKy A coxpaHeHua. CMm. pasmes "HaBurarus mo
MecTaM coxXpaHeHUA" Ha cTpaHuie 315.

3 Haxwmure yHKIIMOHAJBHYIO KJaBuiily Press to Save.

OTo6pasuTrcs coobleHrne, YKasbIBAIOIee, YCIEeIIHO JIM BbIIOJTHEHO
CcOXpaHeHwue.

Cm.takke ¢ "PegakTHpoBaHHe HMPOU3BOJILHBIX CUTHAJJI0OB" Ha cTpaHuiie 290

HaBurauuﬂ no MecrtramM coxpaHeHus

IIpu coxXpaHeHWH HJIU BbI30Be (DAIJIOB JJIA HABUTAIIMU IO MECTaM
COXpaHeHUs HMCHOJIb3YIOTCA BTOpasd IIPOrpaMMHas KHONKA MEHIO
"CoxpaHeHue" mii MeHIO "BoccraHoBsieHHe" m py4yka BBoga. MecTamu
COXpaHEHUs MOTYT OBbITb BHYTPEHHHE MeCTa COXPaHEHHd OCIHIorpada
(nJ1a ¢paiiyioB HACTPOMKM WMJIM MACKHW) /I BHEIIHHE MeCcTa COXpPaHEeHHus Ha
noak/aroueHHOM USB-HakomuTese.

Bropasd mporpaMMHas KHOIKa MOKET ObITh O0O3HAUYEHA CJICIYIOI[HMM
00pasoM:

¢ Haxartb agna nepexopa — Opu 5TOM /i1 MEepPexXofa K HOBOU MAIlKe HJIN
MeCTy XpaHeHHUsA MTOCTATOYHO HaKATh PYYKy BBOMA.

¢ Mecto — ec/i BBINIOJIHEH IepeXo[ K MeCTy TeKyIled ITanku (a
coxXpaHeHUs (Pail;IoB He BBIITOJTHAETCH).

¢ CoxpaHuTb B — KOI[la €CTh BO3MOJKHOCTh COXPaHEHHUsS B BbIOPAHHOE MECTO.

e 3arpy3ntb U3 — KOrJa €CTb BO3MOJKHOCTD 3arpyskH JaHHbBIX W3
BbIOpaHHOTO (aiija.

CoxpaHeHne (amjioB

e IIpemaraemoe uMsa paiisia oroOpaskaercsa B crpoke Coxpanutb B hain =
HaJ IPOrpaMMHBIMH KHOITKAMH.

e Jly1d mepes3alnucu yiKe CyIIecTBYIomero aijia mepedaure K 3TOMY
daitiry u BpiOepuTe ero. YToObl co3maTh HOBOe HMMs (baiijia, CM. pasmell
"Beog mMenu aijia" Ha crpaHuie 316.
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Beoa umenn havna
CosnaHre HOBOTO MMeEHHU (paiijia IPU COXPaHEHUH ITOC/IETHEro Ha
USB-nakonuTese
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 NoAknoYeHHyto 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.

Bbi3oB u3 namartu aiinos napamMeTpoB HacTpoiiku, haitnosB Macok U
06pa3uoBbIX OCLUUNNOIPaMM

1 Haxwmwure kaaBunry [Save/Recall].

2 B menmo Save/Recall HaxxMmuTe pyHKIUOHAIbHYIO KaaBuiry Recall.
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3 B menio Recall HaxMmuTe pyHEIHMOHAJbHYI0O Kaasuiiry Recall:, saTem
BpamaiiTe py4dky Entry, 4To6bI BbIOpaTh THUI (pailjia, KOTOPHIH BbI
XOTUTE BBI3BATH.

Setup (*.scp) - cM. "BoccraHoBieHne (paiijioB HACTPOUKH" Ha
crpanuiie 317.

Mask (*.msk) - cm. "Boccranosiienue aitjioB Macku," Ha
crpanurie 318.

Reference Waveform data (*.h5) — cm. "BoccranoB/ieHune (haiijioB OIIOPHBIX
curHa;ioB ¢ USB-HakomnuTesnasa" Ha cTpanuiie 318.

Arbitrary Waveform data (*.csv) - cm. "BoccTaHoB/IeHIIE ITPOHU3BOJIbHBIX
curHaJsioB" Ha crtpanuiie 319.

Bbl MoskeTe TakKe BBI3bIBATH (PAMJIbI IIAPAMETPOB HACTPOUKUA U (DAJIBI
MAacCoK, 3arpy:asd X ¢ IIOMOIIbI0 (paiiyioBoro o6ospepaTesd. Cm.
"Tucrierdep paiisioB" Ha crpaHuie 331.

BbI Mo:KeTe Takke CKoH(urypuposath kJjaasuiry [Quick Action] Ha BbI3OB
daiisioB mapaMeTpoB HACTPOHKH, PAHI0B MACOK MM OO0pPa3IOBBHIX
ocimitorpamm. Cm. "Hacrtporika kHomku [Quick Action] (BeicTpoe
neiicreue)" Ha cTpaHuile 344.

BoccranoBnenue haitnoB HacTpoukm

®alJIbl HACTPOUKH MOKHO BOCCTAHOBUTH W3 OJHOHW M3 10 BHYTPEHHUX
marok karasiora \Agilent Flash win ¢ BHemnero USB-HakomuTesIs.

1 Haxwmwure kHonky [Save/Recall] (CoxpaHenue/BbizoB) > "BoccranoBnenue" >
"BoccraHoBneHue:", 3aTeM ¢ IMOMOIIBbI0O PYYKH BBoAa BbhiGepuTe Hacrtpoiika

(*.scp).

2 HaxMuTe BTOPYIO IPOTPAMMHYI0 KHOIIKY M C IIOMOIIBIO PYYKH BBOJIA
nepeiaguTe K Qaiy, KOTOPbIH TpebyeTcsa BOCCTAHOBUTH. CM.
"HaBuranusa o mMectaM coxXpaHeHUA" Ha cTpaHure 315.

3 Hasxkmure mporpamMMmHyro KHOIKy HaxkaTb gna BocctaHoBReHua.
OTo6pasurcs coobleHne, YKasbIBAIOIee, YCIEIIHO JIM BbIIIOJTHEHO
BOCCTaHOBJIEHHE.

4 Eciu TpebyeTcd yaaJHUTh ¢ 9KpaHa BCe JaHHbIe, HAKMHUTe KHOIIKY C6poc
3KpaHa.
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318

BoccraHoBnenue haiinoB mackm,

®aiispl MaCKH MOKHO BOCCTAHOBUTH U3 OJHOU m3 10 BHYTPEHHHUX IAIOK
karasiora \Agilent Flash mwiu ¢ BHemnero USB-HakomuTess.

1

Hasxxmure kHonky [Save/Recall] (Coxpanenue/Bbizos) > "BoccraHoBnenue" >
"BoccraHoBneHue:", 3aTeM ¢ IIOMOIIBI0 PYYKH BBOoJa BbiGepuTe Macka
(*.msk).

HasxmuTe BTOpPYIO MPOrpaMMHYI0 KHONKY U C IOMOIIBbI0O PYYKH BBOJA
nepeiauTe K (pailyly, KOTOPbIH TpedyeTcs BOCCTAHOBUTHL. CM.
"HaBuramusa mo mecTtaM coxpaHeHUd"' Ha cTpaHuie 315.

Haxvure mporpaMMHy0 KHOOKy Hakatb AnA BocctaHoBNeHMA.
OTo0pasuTca cooOlleHne, YKa3bIBaKIlee, YCIEIIHO JIU BbITOJIHEHO
BOCCTAHOBJICHUE.

Eciin TpeGyeTcsa yoasuTh ¢ 9KpaHa Bce AaHHbIE WJIM BOCCTAHOBJIEHHBIE
JTaHHbIe MacKH, HaxkMuTe KHoOmUKy C6poc akpaHa msu C6poc mackum.

BoccranoBneHnue thaitnos onopHbix curHanos ¢ USB-Hakonurena

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

B menio "CoxpaHeHune/BbI30B" HaskMUTE NPOTPAMMHYIO KHOIIKY
BoccraHoBneHue.

B menro "BoccraHoBJIeHHe" HasKMHUTE HPOTPAMMHYI0 KHOMNKY
BoccraHoBnenue 1 ¢ momoIibio py4uku BBoaa BbiOepuTe Reference Waveform
data (*.h5) .

Haxmure mporpammuyro KHomky KomopH: v ¢ moMmomipo pydku BBOJA
BbIOEPUTE HEOOXOOUMBIN (Paiiji OMMOPHOr0 CHUTHAJIA.

HasxMuTe BTOpPYIO MPOTrPaMMHYI0 KHONKY U C IIOMOIIBI0O PYYKH BBOIA
nepedaguTe K Qaiy, KOTOPBIH TpebyeTcsa BOCCTAHOBUTH. CM.
"Hapuranusa 1mo mectaM coxXpaHeHU:A" Ha cTpaHuie 315.

HasxxmuTe mporpaMMHyr0 KHOIIKY HaXkaTb gna BoccraHoBneHua.
Oro0pasurca cooblleHne, YKasbIBaollee, YCIEIIHO JIX BbIIIOJIHEHO
BOCCTaHOBJIEHHE.

Ecau TpebyeTcs yoaJuTh C SKpaHa Bce JaHHbIE, 38 HCK/IIOYEHUEM
OIIOPHOIO CHUTHaJIa, HaskMuTe KHOIIKY C6poc akpaHa.
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BoccranoBnenue NMPOU3BOJIbHbIX CUTHANOB

®aiiIpl MPOU3BOJILHBIX CUTHAJIOB MOKHO BOCCTAHOBUTD M3 OJHOU W3
JeThbIpeX BHYTPEHHHX Iamok karajora \Agilent Flash wiu ¢ BHelHero
USB-HakonuTe/14.

IIpy BOCCTaHOBJIEHHU MPOU3BOJIBHBIX CUTI'HAJIOB (C BHEIIHETO
USB-HakonureJsis), KOTOpble He GbLIA COXpPaHEHbI ¢ oclu/Iorpada, He
3a0bIBaliTe MpPO CJedyollee.

e Eciim daiiyi cogep:kuT aBa CTOJIONA, aBTOMAaTHYECKH OymeT BbIOpaH
BTOPOI CTOJIGEIL.

e Ecimm daiiyn cogep:xuT 0ojiee OBYX CTOJIOLOB, OTOOPA3HUTCS 3aPOC HA
BbIGOP cTo/IONA I 3arpysku. Ocmusiiorpad Mo:KeT HPOaHAIH3HPOBATH
He 0oJjiee MATH CTOJIOIOB; HPOYHE CTOJIOIBI OyAyT IPOUTHOPHUPOBAHLI.

¢ Ocmuiorpad HcmoabsyeT He Oosiee 8192 Touek /1A IIPOU3BOJILHOIO
curajsa. J[yia 6oJiee 3¢p(peKTUBHOIO BOCCTAHOBJIEHUS yOeqUTECh, UTO
HPOU3BOJILHBIA CHUTHAJI COOAepP:KUT 8192 Touek MM MeHee.

BoccranoBiienue IIPOU3BOJIBHOI'O CHUTHaJIA

1 Haxmwure kiaapumm [Save/Recall] > Recall > Recall:; zaTtem Bpamaiire
pyuky Entry s Bei6opa Arbitrary Waveform data (*.csv).

2 Haskmure BTOPYHO (DYHKIMOHAJIBHYIO KJIABHIILY H C IIOMOIIBIO PYyYKH
Entry mepeiimure Kk ¢aiiyiy, KOTOPbII TpebyeTcsa BOCCTAHOBUTh. CM.
pasgen "HaBurammsa mo mMecraM coxXpaHeHHA" Ha crpanuiie 315.

3 Haxwmure pyHKIHOHAILHYI0 Kjaapuiry Press to Recall.

Oro0pasurca cooblleHne, YKasbIBaoIlee, YCIEIIHO JIX BbIIIOJIHEHO
BOCCTaHOBJIEHHE.

4 Ecau TpebyeTcs ymaJauTbh ¢ dKpaHa Bce TaHHbIe, HakMuTe KJjaasuiry Clear
Display.

Cm.1akke ¢ "PegakTHpoBaHMe HPOU3BOJILHBIX CUTHAJJI0B" Ha cTpanuiie 290

BoccraHoBnenue HAacCTpoeK no ymon4yaHuo

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

2 B menmoo "Save/Recall" naxmure Default/Erase.
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18 CoxpaHenme u BbI30B (NapameTpoB HACTPOIiKM, IKPAHHBIX W306pa>keHuii U JaHHbIX)

3 B menmo "Ilo yMo4yaHHIO" HAKMHUTE OTHY M3 CJAEAYIOIMX IIPOrPaMMHBIX
KHOIIOK:

Hactpoiika no yMonyanMlw— BOCCTaHOBJIEHHE HACTPOHUKH OcHu/Iorpada

o yMoJT4aHuio. OP@EKT TOT ke, 4To U Ipu HamaTuu kHomku [Default
Setup] (Hactp.no ymonuanu) Ha Junesod manesau. Cm. "BoccTaHoB/ieHIe
HACTPOEK ocruiorpada 1mo ymoayanuio" Ha crpaHure 31.

IIpu BOCCTAaHOBJIEHWHW HACTPOHMKHU MO YMOJJYAHUIO HEKOTOpPbIE
OJIb30BATEIbCKIE HACTPOUKH He HU3MEHIIOTCA.

3aBopackas HacTpoilKa— BOCCTAHOBJIEHHE 3aBOACKNX HACTPOEK
ocnm/torpada 1o yMOJJYaHHUIO.

Takoe BoCCTaHOBJIEHHE CJ€ayeT IOATBEPAUTD, IIOCKOJbBKY B 3TOM
cJiydyae II0JIb30BaTe/IbCKHE HACTPOHKU HE COXPaHAITCA.

BoinonHeHue 6e30nacHOM OYUCTKHU

1 Hamwmwure kHouKy [Save/Recall] (Coxpanenue/BbizoB).

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

3 B menwoo "llo ymomuanui" HaxxMuTe KHONKY besomacHas oumcrka.
9Ta MporpaMMHas KHONIKA IM03BOJISET BBIIMOJTHUTH O€30MACHYI0 OUYHCTKY
BCEH SHEProOHEe3aBUCHUMOM MHaMATH, COIVIACHO TPeOGOBAHUAM TIJIaBbI 8

PYKOBOJICTBA 110 IIPUMEHEHUI0 HAIIMOHAJILHOH MPOrpaMMbl oGecIieueHusA
CEeKPEeTHOCTH Ha ITPOMBINLIEHHBIX npeqnpuaTuiax (NISPOM).

Heo6xoquMo IMOATBEPAUTL 6e30IacHy0 Oo4YHCTKYy. Ilo 3aBeplieHUH
0€e30MacHOM OYHMCTKH OCIuLIorpad OyaeT IepesarpyskeH.
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[ D
NN N ) Qo 19
0e0 Meuarb (3kpanoB)

lMeyatb akpaHa ocuunnorpaca 321

Hactpoiika noaknioyeHua ceteBoro npuutepa 323
YctaHoBKa 3HayeHuit napameTpoBs nedatn 324
YctaHoBKa 3HauyeHua napamertpa "Manutpa” 325

Ecau ycranorien moayir DSOXLAN LAN/VGA, MoxkHO pacriedaTraTb BCe
3JIeMEHTBhI 3KPaHa, BK/IKYASI CTPOKY COCTOAHUSI U IMPOrPaMMHBIE KHOIIKH, C
nomonibi0 USB-TipuHTEpa WU ceTeBOT0 MPUHTEPA.

ITpu Hakatun kHomku [Print] (Meuats) oToGpaskaerca menio "Hacrtpoiika
nevarn". [loka mMpUHTED He MOAKJIOUEH, MPOTPAaMMHBIE KHOITKH
napamMeTpoB ItleyaTH U KHonka Haxmure pna nevyamm 3aTeHeHBI (HEJOCTYITHBI).

Meuarb 3kpana ocunnnorpadca

1 ToakmarouuTe pUHTEP. JJOCTYHHBI CJIEAYIONHE BapUAHTbI:
IoakaounTe USB-ipuaTep K mopty USB JHIleBOM MaHeIH HJIN K
npaMoyroJsHoMy mopTy USB Ha 3aaHel ITaHEeJH yCTPOHCTBA.

OOHOBJIEHHBIH CITMCOK IIPHHTEPOB, COBMECTHMBIX C OcCHUJLIJIorpacdaMu
InfiniiVision, gocTymeH Ha BeO-caiiTe
"www.agilent.com/find/InfiniiVision-printers".

HactpoiiTe moak/amodeHne cereBoro npuHTepa. Cm. "HacTpoiika
HOOKJ/JIIOYEHNI CeTeBOro IMpuHTepa"' Ha cTpaHuile 323.

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.

Agilent Technologies N



http://www.agilent.com/find/InfiniiVision-printers

19 Meuars (3kpaHoB)

322

4 Haxuure mporpaMMmHyio kKHonky [Mapamerpbl 111 BbIOOpa mapaMeTpPOB
eYvaTH.

2.
Agilent

CEOD ABHHD

MapamMeTos NevaTm

Hewato ana
MNeyar

CM. "YcTaHOBKa 3HAUYEHHH MapaMeTpoB IledyaTdu" Ha cTpaHHIe 324.

b Haskmure nmporpammvuyio kHomnky [Manutpa fiisa Bbi6opa nanauTpbl. CM.
"YcranoBka 3HadeHusa Iapametrpa "[laguTpa™ Ha crpanuie 325.

6 Hasxmure mporpaMMmHuyio KHONKY Hakmurte gna neuarm.

Yro6bl IpepBaTh HPOLECC MIE€YATH, HAKMUTE IIPOrPaMMHYI0 KHOIKY OTMeHa
nevarm.

Ocuumnnorpadch pacneyataeT MeHH0, OTKpbITOe NOCNeAHMM A0 HaxaTtua kHonkw [Print]
(Meuarts). Moatomy, ecnu Ao Haxatua kHonkw [Print] (Meyatb) Ha akpaHe oTo6pakatoTcA
pesynbTaTbl U3MEPEHUN (Hanpumep, amnnKUTYAbl, YacToTbl U T.4.), OHM ByAyT pacneyvataHbl.

[ina neyatu akpaHa, B HUXKHEN YacTu KoToporo oTobpaxkaetcA MeHto "HacTtpoiika neyatn”,
HaxkmuTe kHonky [Print] (Meuyatnb) ABa pasa, 3aTeM HaXKMUTE NPOrPaMMHYH KHOMKY
Haxxmute ana neyaru.

IIJ1s ImevaTH sKpaHa MOMKHO Takxe HacTpouTb KHOIKy [Quick Action]
(Bbictpoe geiictBue). Cm. "Hacrpoiika kHOmku [Quick Action] (BwicTpoe
nericTBue)" Ha cTrpaHune 344.
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Cm.1akke ¢ "JloOaBjeHne moscHeHHsI" Ha cTpaHuie 345

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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Meuatb (akpanos) 19

/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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20
Hacrpoitku ytunur

Hactpoiiku uHtepdeiica BBoaa-BbiBoga 327

Hactpoiika noakntoueHua ocumnnorpacha k cetn LAN 328
Oucnetuyep caiinos 331

Hactpoiika napametpoB ocuunnorpatga 333

Hactpoiika yacos ocuunnorpacga 337

YctaHoBKa UCTOYHMKA CUrHana And BbiBoga Ha coeanHutens TRIG
ouT 337

BbinonHenue obcnyxusanna 338
Hactpoiika kHonku [Quick Action] (BbicTpoe aeiicteue) 344
[lo6asnexune noacHeHua 345

B sToll rviaBe omHcChIBaOTCA (PYHKIUHU YTUJIUT OCIUJIOrpada.

Hacrpoiiku untepdpeiica BBoga-BbiBoga

JocTynn kK ocnuiiorpady H/JIX yIIpaB/IeHHE UM MOJKHO OCYIIEeCTBJIATH
MUCTAHIIMOHHO C MOMOIIBIO CJIEIYIONINX HMHTEeP(eHCcOB BBOIA-BHIBO/IA:

nopT ycrpoiictBa USB Ha 3agHed maHesau (mopT USB mpsaMoyro/ibHOM

topMb1);

uHTepdeiic LAN, korga B oTceke IJj11 MOMAYJIA Ha 3agHel ITaHe Id
ycraHoBjJieH Moaysib LAN/VGA;

uHTepderic GPIB, korma B oTceke /s MOAYJ/IA Ha 3aJHed IaHe d
ycraHoBJieH Mmoaysab GPIB.

Hactpoiika nHTephericoB BBOa-BBIBOIA

1 Ha smunesoil maHesn ocrpiorpadga Haxmute KHonky [Utility] (Yrunursi).
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20 Hacrpoitku yunur

Cm. Takxe

2 B Menro "Yruiurel" HaxkMmuTe Bsoa-BbiBog.
3 B menmo "Broa-BriBog" HaxmuTe Hactpoutb.

LAN — ecsqm ycranoBseH moaysab DSOXLAN LAN/VGA, To ¢ ITOMOIIbIO
nporpaMMHbIX KHOmOK Mapamerpbl LAN u Cé6poc LAN Mo:xHO HAcTpPOUTH
uHTepderic LAN. Cm. "HacTpoiika IMOJKIIOYEHUA OCIUJIIOTpada K
cetu LAN" Ha crpanune 328.

GPIB — ecan ycranosieH moaysiab DSOXGPIB GPIB, To ¢ moMOIIbIO
nporpaMMHOII KHOIIKH Aapec MO:KHO HacTpouThb agpec GPIB.

BrImo/iHATE HAacTpouKy mHTepdeiica USB He TpelOyercs.
IIpu ycraHoBJIeHHOM HHTepdelice BBOAA-BBIBOA IIOCTOSHHO BKJIFOYEHO
yHOaJleHHOe ymIpaB/ieHre 5TUM uHTepdeiicom. Kpome Toro, ympas/ieHue

ocuJIIorpaddoM MOJKET OJHOBPEMEHHO OCYIIECTBJATHCSI IMOCPEICTBOM
HECKOJIbKMX HHTepdericoB BBoma-BbiBoaa (HampuMep, USB u LAN).

e T'maBa 21, “Be6-uHTepdeiic,” Ha cTp. 349 (kKorma ocrusiorpad
noaksaodeH K cetu LAN).

e "[l[ucTaHIIMOHHOE IporpaMMupoBaHue dyepe3 Web-uHTepdelic' Ha
cTtpaHuiie 355

¢ Pyxosodcmeo npozpammucma ocuusagorpada.

e "[[UcTAaHIIMOHHOE IPOrpaMMHUPOBaHHE C IIpUMeHeHHeM ItakeTa Agilent 10
Libraries" Ha cTpanune 356

Hacrtpoitka noaknrouenuna ocuunnorpacpa k cetn LAN

328

Ecan ycranorien moayis DSOXLAN LAN/VGA, ocrusiorpad MOKHO
HOKJIIOYUTh K CEeTH U HACTPOUTH ero mojksaiodeHue kK cetu LAN. Ilocie
STOI'0 MOJKHO II0JIb30BATHCI €ro BeG-mHTepdeicoM WJIN YIIPaBJIATH UM
yaaJieHHO 4yepe3 mHTepdeiic LAN.

Ocrmsiorpad IOAeP:KUBAET (PYHKIMU aBTOMATUYECKOH WU PYIHOM
HacTpoiku coeguHeHusa LAN (cM. pasmes "YCTaHOBKA COeTUHEHHS C CETHIO
LAN" Ha crpanune 329). Mo:KHO HACTPOUTH U IpAMoe coenuHeHue LAN
meskay ocrumiorpadom u IIK (cMm. pasmen "ABToHOMHOe (ITpsMOe)
noaksarodeHnue Kk IIK" Ha crpanune 330).
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Ilocsie HaCTpPOHKN ociu/iorpada B CeTH C HMOMOIIbIO BeO-CTPAHHUITBI
ocrusIorpada MOKHO IIPOCMOTPETh UM U3MEHHTDb €ro CeTeBbIe
HACTPOUMKH, a TaKKe HONOJHUTEIbHBbIE ITapaMeTpbl (HaIpHUMep, CEeTeBOU
napoJb). Cm. I'ytaBa 21, “Be6-unTepdeiic,” Ha cTp. 349.

Mocne noakniouenus ocumunnorpada k cetn LAN nonesHo orpaHMuutb A0CTyN K HEMY,
3anas naponb. [lo ymonuyaHuio oH He 3awmileH naponem. 41o6bl 3a4aTh Naponb, CM.
pasaen "YcraHoBka napona" Ha cTpaHuue 362.

Bcakuii pa3 npum usmeHeHUn MMeHMU Xo0CT-cUCcTeMbl ocLunnorpada coeauHeHne Mexxay HUM
u cetbto LAN npepbiBaetca. [Ina BocCTaHOBNEHUA 3TOT0 COEAUHEHMA criealyeT UCMonb30BaThb
HOBOE MMA XOCT-CUCTEMbI Npubopa.

YcranoBka coegunenus c cetbro LAN

Astomatnueckaa 1 Haxmure kuonkwu [Utility] (Yrunutel) > Beoa-BbiBoa,.
HacTpo#ka

N

Hasxmure nmporpammuyro kHomnky Hacrtpoiku LAN.

Ha:xkmure mporpaMmuyo kHomnky Hacrtpoiika, moBepHHMTe pYyYKy BBOJA,
qT00BI BHIOPATh IIapaMeTp ABTOMAaTMYeCKW U CHOBa HAKMUTE Ty
IIPOrPAMMHYI0 KHOIIKY, YTOOBI IIPUMEHHUTh HACTPOMKY.

Ecau cers nognepsxuBaer nporokos DHCP umaum AutolP, To nmpuMmeHeHUe
napaMeTpa ABTOMaTMYECKM IT03BOJIIET HCIIOJIb30BATH 3THU YCJIYTH I
noaydyeHus HacTpoek LAN ocrmiorpada.

4 Ecam cetb moamep:kuBaeT cucremy Dynamic DNS, To MokHO
sagerictBoBaTh pyHkuio Dynamic DNS g perucrpanuu mMeHU
XOCT-CHCTEMbBI OCIUJIJIOrpacda C HCIIOJAb30BaHUEM PaspelleHUus HMeH
DNS-cepBepa.

b Jlyia paspeliieHHs UMeH B HeOOJIbIINX CETIX 6e3 TPaTUI[OHHOTO
DNS-cepBepa MomxHO 3ameiicrBoBaTh pyHEIHI0 Multicast DNS,
MMO3BOJISIOIIYIO OCIU/IOTPady HCIIOJIH30BATh MHOTOAAPECHYI0O CHCTEMY
DNS.

6 Ilogk/rounTe ocrusIorpad k JokaabHou cetu (LAN), moacoeTuHUB
ka6esb LAN k mopry "LAN", HaxongAmeMycsa Ha 3aaHed IaHeJ u
npubopa.

Yepes HECKOJIBKO CEKYHI OCIH/IIOrpad aBTOMATHYECKH HOK/IIYUNTCA K
CeTH.
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Ecau aBToMaTHmyeckoro moak/Ja0YeHUs ocIuJiorpada K ceTu He
npoucxoaut, To Haxkmure kKHomku [Utility] (Yrunutel) > Beog-BbiBoa > C6poc
LAN. Ocuusiorpad IOOK/JIYUATCI K CEeTH Yepe3 HeCKOJIbKO CEKYH/I.

Hactpoiika 1 IlosryduTe y ceTeBOro aJMHHHCTPATOPA CEeTEeBble HACTPOUKU
BPYUYHYHO ocriusiorpada (Kak To: UMs XOCT-cucTeMbl, IP-agpec, Macka mojiceTH,
IP-anpec muitosza, IP-agpec DNS u T.7.).

Hasxkmure xuomku [Utility] (Yrunurel) > Beoa-BbiBoa.
Hasxxmure nmporpammuyro kHomky Hacrtpoiku LAN.

Ha:xkmure mporpaMmuyo kHomnky Hacrtpoiika, moBepHHTE pYy4YKy BBOJA,
qT00BI BHIOPATh IIapaMerTp ABTOMATMYECKW M CHOBa HAKMUTE Ty
IIPOrPAMMHYI0 KHOIIKY, YTOOBI €ro OTKJIIUYUTD.

Eciim mapameTp "ABTOMaTHYeCKH' He BKJIIOYEH, TO HacTpoUkKy LAN
ocruyIiorpada cjeayeT BBIIOJHATH BPYYHYIO C ITOMOIIBIO
nporpaMMHBIX KHOHok Appeca u Vima xocra.

5 Hactpoiite nHTepdeiic LAN ocrusiorpada.
HaxvuTe mporpaMMHYI0 KHOHOKY Appeca.

b C momorrpio mporpaMMHoOi KHONKU V3amenutb (a Takke apyrux
IpPOrpaMMHBIX KHOIIOK M PYYKH BBOJa) BBequTe 3HaueHus [P-agpeca,
macku nogcetd, IP-anpeca mutrosa u IP-agpeca DNS. Ilo okoHuanuu
BEPHUTECHh B MEPAPXUI0 MEHIO.

¢ Haxmure nporpammuyio kHoIky Mma xocta. Beegure mMmsa xocrta ¢
HOMOIIBI0 IIPOTPAMMHBIX KHOIOK W PYYKH BBOja. I[lo okoHUYaHUU
BEPHUTECHh B MEePaApXUI0 MEHIO.

d Haxmure mporpamMMHyi0 KHOIKY [pumeHutb.

6 Ilogk/rounTe ocrusIorpad k JokaabHouM cetu (LAN), moacoeTuHUB
ka6essb> LAN k mopry "LAN", HaxondAmeMycsa Ha 3aaHed ITaHeJu
npubopa.

ABtoHOMHOe (npamoe) noakntoyenue K MK

Ilajiee ommchIBaeTcsa IPOIleAypa YCTAHOBKH HPAMOro (aBTOHOMHOTO)
coeIMHeHUA ¢ ocrustorpadoM. OHO MpUMeEHAeTCS /1A yIIpaBJ/IeHUS
ocHu/IOrpadoM C IIOMOINBI0 HOYTOYKA HJIA ABTOHOMHOT'O KOMIIBIOTEPA.

1 Haxmwure kHonku [Utility] (Yrunutbl) > BBoa-BbiBog,.

2 Haxuute mporpammuyio kHonky Hacrpoiiku LAN.
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3 Haxmure mporpammHyio kHonky Hactpoiika, moBepHuTe PydKy BBOJA,
4yT0OBbI BBIOpATh ITapamMeTp ABTOMaTMYECKM M CHOBA HAKMHUTE ITY
MPOrpaMMHYI0 KHONKY, YTOObI IIPUMEHUTb HACTPOUKY.

Ecau cers nmognepsxuBaer nporokosa DHCP umam AutolP, To nmpuMmeHeHUe
napaMeTpa ABTOMaTMYECKM ITO3BOJIIET HCIIOJIb30BATH 3TU YCJIYTH JId
noaydyeHus HacTpoek LAN ocrnmiorpada.

4 Tlomkmarouute IIK K ocrusiorpady ¢ MOMOIIBIO KPOCCOBEPHOTO Kabesad
LAN, Ttakoro, kak kabenap Agilent Ne 5061-0701 — cM. Ha BeO-caiiTe IO
anpecy "www.parts.agilent.com".

5 BBIKJIIOYNTE OCIHJIJIOrpad W BEJIIOYHUTE €ro cHoBa. IlogoskmauTe, IOKa
HacTpouTcsa coequHenme LAN:

"HaxkmuTe KHonku [Utility] (Ymuautbl) > 1/0 u mogoskauTe, mIoKa He
oroOpasurcsa cocroguume LAN "HacTpoeHo".

OTO MOKEeT 3aHATHb HECKOJIbKO MHUHYT.

ITpuGop MOAKJIIOUEH, U MOMKHO BOCIOJb30BATHCA €ro BeO-uHTepdPercoM U
yopas/aaTb uM 1o cetu LAN.

Iuncneruep chaitnos

Iucmnetuep aiijioB obeclieurBaeT HABUTAIIAIO IO BHYyTpeHHeH (paioBOM
cucreMe ocruiorpadga u (aiaoBeiM cucTeMaM USB-HakoIuTe IeH.

W3 BHyTpeHHeH (PaAUJOBOH CHCTEMbI MOJKHO 3arpysaTb (Panbl HACTPOEK
ocruiorpadga uian ¢aijabl MacKH.

C nmoaksoueHHoro USB-HaKomUTe I MOKHO 3arpysaTh paijbl HACTPOUKH,
daiibl Macku, Pansbl JIUIEH3UH, (Ppal/Jbl OOHOBJIEHUA MHKPOIIPOrPaMM
(*.cab), daiaipl MeTEH U T.0. Kpome TOro, ¢ mogkJI0UYeHHOTO
USB-HakomuTe I MOKHO YIAJIATH (PAMJIBI.

Mopt USB Ha nuuesoit navenu u nopt USB Ha 3aaHeii naHenu, o603HayeHHbIn kak "HOST"
(XOCT) —ato nocneaoBatenbHble USB pasbeMbl Tuna A. IMeHHO K 3TUM pagbemMam MOXKHO
noakntovatb USB-Hakonutenu u npuHTepbI.

KsaapaTHblii pasbeM Ha 3aAHeit naHenu, 0603HayeHHbIi kak "DEVICE" (YCTPOI7ICTBO),
o6ecneuunsaet ynpasneHue ocuunnorpacom no USB. NoapobHee cm. Pykosoocmeo
npozpammucma.
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BHyTpeHHsAd (paiijioBas cucTeMa OcCHH/LIoOrpada, HAXOAAIaicsa B
mupekTopun "\Agilent Flash", cocrour m3 10 MecT XpaHeHus (paiaos
HACTPOHMKH YCTPOMCTBAa W YeThIpEX MeCT XpaHeHHsd (PaHIOB MACKH.

Hcnosb3oBanue gucrerdepa paiioB
1 Haxmwure kHomky [Utility] (Yrunutbi) > fAucneruep caiinos.

2 HaxMuTe IepBYI0 MPOrpaMMHYI0 KHOOKYy MeHIo "[ucrerdep ¢aiyioB" u
HUCHOJIb3YHTE /I IMPOKPYTKH KHOIIKY BBOJA.

=)
m:
=

]
]
]
]
]
]
B
B
5]
B

F @ [ [

IlepBasa mporpaMMHas KHOIIKA MOKET ObITh 00O3HAYEHA CJIeLYIOIM
o6paszoM:

Haxatb ana nepexofa — IIpu 3TOM [JI IIepexXoda K HOBOU IIaIlKe HJIN
MeCTy XPaHeHHs [OCTATOYHO HaKaTh PYUYKy BBOMA.

Mecto — 1pu BbIE/JIEHHU BBIOPAHHOI'O KATAJIOTA.

Bbi6paHo — 1ipu BbIJe/IeHUH (paiijia, KOTOPBIH MOKHO 3arpy3uTh HJIH
YIJIUTh.

Korma mosiBUTCST Takoe 0G03HAYEHHUE, /I BBIIOJTHEHU
COOTBETCTBYIOIIIET0 AEHCTBUSI MOKHO HAKATh IPOrpaMMHbIe KHOIIKH
3arpyautb thaitn nu Yaanutb caiin.
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HasxaTre mporpaMMHON KHOIKK 3arpy3utb (pain paBHO3ZHAYHO
HaKaTHUI0 PYYKH BBOA.

BoccraHoBuTh Ha ocrmsiorpade dais, ynajJeHHbIA ¢
USB-HakonuTes s, HEBO3MOKHO.

1 cosmanHud KaTasorop Ha USB-HakomuTesie BOCIOJIb3YyHTECH
KOMITbIOTEPOM.

USB-Hakonutenu C ocuumitorpadoM coBMecTuMO OosbiinHCcTBO USB-Hakomuresei. OqHAKO
HEKOTOpPbIE YCTPOMCTBA MOTYT HE IIOIIEePKHUBATHCA, UTO Je/IaeT UX YTeHHe
M 3aIlMCh Ha HUX HEBO3MOKHOM.

Korma USB-HakommmTe b IIOAK/JIYEH K MepeaHeMy HJIN 3agHeMmy IopTy USB
ocriusiorpada, Ipu YTeHUU ero Ha JUCIliee MOKET HEeHaJI0JIro
0TOOPA3UTHCA HEGOJIBIION 3HAYOK B BUJE UETHIPEXIIBETHOTO KPYJKKA.

Ilepen otkaioyennem USB-HakomuTess "U3B/IeKaTh' ero He TpedyeTcs.
IIpocTo yOemuTech, 4TO 3allyllleHHAA OIEePAITUA BBIIIOJHEHA, U OTKJ/IIYUTE
ycrpoiictBo oT mopTa USB ocrussiorpada.

He ciaenyer nmoaksrodaTs ycrpoirictBa USB, ompenesisieMble Kak
o6opymoBanue tumna "CD", Tak Kak 3TH YCTPOMCTBA HE COBMECTHUMBI C
ocuustorpadamu InfiniiVision cepun X.

Ecau ¥ ocuusiorpady noakamodeHo asa USB-HakomuTesid, TO mepBoe
o6osHadaercda, kak "\usb", a Bropoe — kak "\usb2".

Cm.takke ¢ IyiaBa 18, “CoxpaHeHHe W BbI30B (IapamMeTpPOB HACTPOHMKH, SKPaHHBIX
n300paskeHnd U JaHHbIX),” Ha cTp. 303

Hactpoiika napametpoB ocuunnorpadca

B menro "llosib3oBaTesIbCKHE HACTPOHKH" (JOCTYH K KOTOPOMY MOIKHO
nosyunTh, Haskap [Utility] (Yrunutel) > "Mapamerpbl” > "Hactpoitku™) MoskHO
HACTPOUTDb 3HAYEHHUS HapaMeTpoB ocliuorpada.

¢ "PacmupeHue 10 IIEHTPY WJIM 110 HUKHEMY YPOBHIO' Ha cTpaHuile 334
e "OTk/IIOUEHNE/BRIIOYEHNE MPO3PaAYHbIX (poHOB" Ha cTpaHuie 334

e "3arpyska OHO/JHOTEKH METOK II0 yYMOJYaHHIO" Ha cTpaHuie 334

e "HacTpoiika skpaHHOH! 3acTaBKu" Ha cTpaHume 335

e "YcTaHOBKA IIapaMeTpPOB HACTPOUKM aBTOMAacinTaba' Ha cTpaHune 336
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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
cTtpanuiie 156.
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Hacrpoitka akpaHHoM 3acTaBKM

MoO:KHO HACTPOUTH BEJIIOYEHUE SKPAHHON 3aCTaBKH OCHUJIIOrpada IIo
UCTEeUYEeHUU OMpeNe/IeHHOr0 IIePUOia BPeMeHHU, Ha IPOTAXKEHUH KOTOPOTO
ocruiorpad HaXOIWJICA B COCTOSAHUHU Oe3qeHCTBUA.

1 Haxmure xHonky [Utility] (Yrunurbi) > Mapamerpbl > Hactpoiiku >
JdkpaHHaAa 3acTaBKa /1 OTOOpaKeHUS MeHI0 "OKpaHHas 3acTaBka'.

Oixmaaqne
Naratin 1 in

[Mpene. mooc M.

2 HaxMuTe mMporpaMMHYyI0 KHOOKY 3acraBka, 4YToObI BbIOpaTh THUII
SKPAHHOM 3aCTaBKH.

)1 SKpaHHOHM 3aCTaBKH MOJKHO yCTaHOBHUTH 3HadeHHe BbIkn. j1s
OTOOpasKeHUsA JI000ro M300pakeHus B CIHMCKe HUJIM CTPOKH
M0JIb30BATEIbCKOTO TEKCTA.

Ecau BpiOpan napamerp [onb3oBatenb, HaKMHTE IIPOrPAMMHYIO KHOIIKY
Hanucartb, yT00BI BHIOPATH MEPBBLIA CHMBOJI CTPOKU Tekcra. 11 BbhIOOpPA
CHMBOJIa HCIIOJIBL3YHTE PYYKYy BBOZA. 3aTeM HAKMHUTE IIPOrPAMMHYIO
KHOIIKY BBog, 4TOOBI mepelTH K ClIeAylolneMy CHMBOJIY W IIOBTOPUTD

HPOLENTYDY.

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

IlosyueHnHas cTpoka oTobpasuTcsa B cTpoke "Tekct =" Haf
OPOrpaMMHBIMUA KHOIKAMHU.

[Mpene. npocm.

3 Haxwmure IIPOrpaMMHYI0 KHOIIRY O)KVIAHHVIE, 3aTeM C IIOMOIIBIO PYYKH
BBOJa BbIéepI/ITe KOJIMYeCTBO MHHYT, II0O HCT€YEHHU KOTOPBIX 6y;[e'r
BRJIIOYEHA BbIGpaHHaH 9KpaHHad 3aCTaBKa.
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IIpu moBopoOTe PYYKH BBOAA KOJIUYECTBO MHUHYT OyHeT OoTOoOpaKkaTbCA Ha
nporpaMMHuo# kHonke 0xupganue. Bpemsa mo ymosruanuio — 180 munayT (3
yaca).

4 HasxxmuTe mporpaMMHy0 KHOUKY [lpeaBapurenbHblit npocMotp, 4TOObBI
MIPOCMOTPETh SKPAHHYIO 3aCTaBKYy, BHIOPAHHYIO C IIOMOIIBIO
OpOrpaMMHOM KHOIIKH 3acTaBKa.

5 YT0o06bI BepHYTh OOBIYHOE COJEPIKUMOE dKpaHa IMOCe BKIIOYEHUS
SKPAHHOM 3aCTAaBK{, HAXKMUTE JIOOYI0 KHOIKY WA HOBEPHUTE JIIOOYIO

PYUEY.

YcraHoBka napamMeTpoB HacTpoKKu aBToMaciutaba

1 Haxwmwure [Utility] (Yrunurel) > Mlapamerpbl > Hactpoiiku > ABtomaciurab.

2 B menmo "Hacrpoiika aproMaciiTada’ MOKHO BBIIOJHUATH CJIEQYIOLIHE
elCcTBUA.

HaxvuTe mporpaMMHYI0 KHOHOKY bbicTpasa otnagka, 4ToObI
BKJIFOYHUTH/OTKJIIOUYUTb 3TOT THUI aBTOMAacCIITaba.

Ecin BrJroyeH mapameTp "BricTpas oTyiangka', 6jaromaps
aBTOMACIHITA0NPOBAHUIO MOKHO BBIMOJHUTH ObICTPOE BHU3yaJIbHOE
CpaBHeHHe, YTO0bl ONpPENEe/JUTh THUI U3MEepPsIeMOro CHUrHaJa:
HaIIpAKEeHUe MOCTOAHHOIO TOKAa, 3a3eMJIeHWEe WJIM aKTUBHBIA CHUTHAJ
mepeMeHHOro TOKA.

/1A IPOCTOTHI MPOCMOTPA OCHUJIIAPYIONUX CHUTHAJIOB
00eCIIeYnBaeTCsa CBI3b KaHAaJIOB.

HasxxvmuTe mporpaMMHyi0 KHOOKy KaHanbl, 3aTeM Cc MOMOIIBIO PYyYKH
BBOJIa YKQKHUTEe KaHaJbl /I aBTOMACIITA0OUPOBaHUS:

Bce kananbl — Ilpu ciemyromem HasxkaTuu KHonku [AutoScale]
(ABTomacwtab) oToGpasaTCs BCe KaHAJIbI, OTBeYarolue TpeGOBaHUAM
dyHEIIIH "ABTOMAaCIITaO".

Tonbko oto6parkaemMbie KaHanbl — [Ipu ciieayroIeM HasKaTHA KHOIKH
[AutoScale] (ABTomacwrta6) OymeT mpoBepeHA AKTHBHOCTh CHUI'HAJIOB
TOJIbKO BRJIIOUEHHBIX KaHAJIOB. OTO II10JI€3HO0, €CJIN HGO6XOI[I/IMO
IIPOCMOTPETH TOJIBKO OIIpeae/JI€eHHble aKTHBHBbIEC KaHaJIbl ITIOCJIE
HakaTusa KHoOKu [AutoScale] (ABromacwrta6).

HaxmuTe mporpaMMHYyI0 KHOHOKY Pexkum cbopa u C IIOMOIIBI0 PYYKH
BBOJa BbIOepHUTE, TpeOyeTcs JIU COXPAHITh PeKUM cOOpa JaHHBIX BO
BpeMs aBTOMACIITAOUPOBaHUS:
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HopmanbHblii — ocriussiorpad mepek/oYaeTca B pexuM cbopa
maHHpIX "HopMaJbHBIA" MpH KamkaoM HaxkaTuu kHonku [AutoScale]
(ABTromMacwrab). OTOT pesruM 3aJaH II0 YMOJIYAHHIO.

CoxpaHutb — ociu/iorpad MpoOao/LKUT paboTaTh B BbIOPAHHOM
pexuMe cbopa, ecau HaskaTa KHoIka [AutoScale] (ABromaciura6).

Hacrtpoiika yacoB ocuunnorpaca

B menro "Jachl" MOMKHO yCTAHOBUTH TEKYIIYI0 ATy U BpeMs CyYTOK B
24-qacoBoM (popmare. UHIUKAUSI BPeMEeHH U JaThl OymeT O0TOOpamaTbCs
Ha paclevyaTkax U B WH(MOPMAIMU KATAJIOTOB HA 3aIIOMHHAIOIEM
ycrpoiictBe USB.

JIJ1s1 HACTPOMKH WMJ/IM IPOCMOTPA OAThl M BPEMEHH BBIIIOJHHUTE CJIeLYIOLIHe
elCcTBUA.

1 Haxmure xHouku [Utility] (Ymunutbl) > Mapamerpbl > Yacbl.

2 Haxwuure mporpammHyio kHonky log, Mecau, Oeub, Yac myu Munyra u
MOBEPHUTE PYYKY BBOLA, UTOOBI BBECTHU HYKHYIO ITUDPY.

Yacel oTobpaxkaroTcsa B 24-yacoBoM ¢gopMmaTe. Bpemenu 1:00 momosryaHu
COOTBETCTByeT Iudpa 13.

JIJ1s1 4acoB PeaIbHOT'0 BPEMEHH MOKHO BBIOPATh TOJIBKO HEeHCTBHUTEJbHbIE
sHaueHHsd AaThl. Ec/iu BbIOpaH [eHb, a MeCsI| W/ T'oJl U3MEHSIOTCI TakK,
YTO €ro 3HadeHHe CTAHOBUTCA HEIOIYyCTHUMBIM, TO OHO KOPPEKTUPYETCS
aBTOMAaTHUYECKH.

YcraHoBKa ucTouHuka curHana ana sbisoga Ha coeguuutens TRIG OUT

BbI MoskeTe BBIOPATHL MCTOUYHHMK CHUTHAJIA /IS BBIBOMA HA COEIUHHUTEb
TRIG OUT Ha 3agHell IIaHeJIH.

1 Hasxwmwure raapumru [Utility] > Options > Rear Panel.
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2 B meHnio Rear Panel HaxxMmuTe QyHKIHOHAJbHYIO KJjaaBuiiry Trig Qut, saTem
BpaiaiiTe py4dky Entry, 4To0bI BbIOpPATh OAMH U3 CJIETYIOLIHNX
BaApHAHTOB.

Triggers — mipu KaskaoM 3amycke ociimiiorpadga Ha Bbixome TRIG OUT
MOABJIAETCA ITOJIOKUTEIbHBIN Teperaj YPOBHH, 3adePKaHHbIN Ha

30 HC OTHOCHTEJIbHO MOMEHTA 3aIlyCcKa ocluiorpada. BeIxogHou
ypoBeHb cocTajasgeT 0 4 5 B mpu oTCyTCTBUM HArpys3ku Ha BbIXOe
win 0 g 2,5 B Ha Harpyske 50 Om. Cm. I'mapa 10, “Tumnsl 3amycka,”
Ha cTp. 157.

Mask — mepuonuyecku olieHHUBaeTCs COCTOSHHE COOTBETCTBUS MacKe
Pass/Fail. Korga moJsiydaercd oTpHIATebHBIH Pe3yJIbTAT OIeHKH B
ucneiTaTesibHOM Itepuoje, Ha Bbixoge TRIG OUT BosHukaer
MOJIOKUTELHBINA Ilepera) ypoBHs (+5 B). B mHOM cirydae Ha 3TOM
BBIXO/le coxpaHseTrcs Huskuil ypoBeHb (0 B). Cm. pasmen I'staBa 15,
“TecTupoBaHHe IO Macke,” Ha cTp. 267.

Waveform Generator Sync Pulse — Bce BbIXOgHBIE (PYHKIIMH reHepaTopa
CUTHaJIOB (KpOMe IOCTOSHHOT'O HAIPSMKEHUS M IIyMOBBIX CHUI'HAJIOB)
COIIPOBOMKIAIOTCA COOTBETCTBYIOIUM CUTHAJIOM CHUHXPOHU3AIIUU.

CUrHajioM CUHXPOHH3AIIUU SABJISETCA ITOJ0KUTEbHBIN uMITy/ibc TTL,
KOTOPBIN BO3HHUKAET, KOIJIa YPOBEHb CUTHAJIA ITOJJHUMETCS BBIIIE HYJId
(myi1 3HAYEHUsA CMeIllleHUd MOCTOAHHOTO TOKA).

Cwm. paspgen I'maBa 17, “I'enepaTop cursaJsos,” Ha cTp. 285.

Coemuuuresib TRIG OUT wmcmosbsyeTca Takske /1A BbIBoga curHasa User
Cal. CMm. paspgesn "llosib3oBaTe/ibcKkas KaJMOpoBKA" Ha cTpaHure 339.

Buinonnenue obcnyxuBaHua

338

B menw "Oo6ciy:xuBanue" ([Utility] (Yruautbl) > 06cnyxuBanme) QOCTYIHO
BBIMOJIHEHHE CJIEAYIONUX 3a[a4d 110 OOC/IY:KHMBAHUIO:

¢ "Ilosb3oBaTeabcKkasd KaIuOpoBKa" Ha cTpaHure 339

¢ "BrImoJiHEHHE CaMOIIPOBEPKH 00OpymoBaHMA" Ha cTpaHune 341
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¢ "BrImosiHeHHe caMONpPOBEPKH JIUIEBOW IaHe H," Ha cTpaHuile 342

e "OToOpaxkeHHne CBeIeHHH 00 ocrusiorpade" Ha cTpaHune 342

¢ "OrobOpakeHHne COCTOSHHUS I10JIb30BATE/IbCKON KaJInOPOBKH' Ha
crpanuiie 342

JlomoJIHNTE/IbHbIE CBEIEHNsA, CBI3aHHbIE C TEXHHUYECKHUM OOC/Iy:KUBAHHEM M

YXOJIOM 3a ocHusiorpacdom, cM. B pasjesie

e "¥Yxonm 3a ocrusiorpacdomMm" Ha crpanHuie 343

e "[IpoBepKa rapaHTHWHOI'O CTATyCa M CTATyca MHOC/JIerapaHTHHHOTO
oOcayxuBaHug" Ha cTpaHune 343

¢ "KonrakTHble cBefleHua Agilent" Ha cTpanuiie 343

e "BosBpar ycrpoiicTBa" Ha cTpaHune 344

Monb3oBatenbckaa KanubpoBka

ITo/1b30BaTE/IBCKYI0 KAJTUOPOBKY CJIEAYET BbIIIOJIHSITD:
e pa3 B 2 roga uiau mnocie 4000 yacoB sKCILIyaTalluu;

* IIPU OTKJIOHEHHU TeMIIEPATypPhl OKPY:KAIIIEeH cpenbl GOJIbIlle, YeM Ha
10° C oT TemmepaTypbl KaJduOPOBKH;

* IIPH HEOOXOQUMOCTH CBE€CTH K MHUHHMYMY IIOT'PEIIHOCTb H3MEepPEeHHH.

Heo6X0qMMOCTE BBINOJIHEHM 0o0Jiee YaCTOM I10J1b30BaTe/IbCKOM
KaJIMOPOBKH OIIPee/IaeTcss HHTEeHCHBHOCTHIO SKCILIyATAIIuK OCI{UJIIorpada,
YCJIOBHUAMH OKPYKAIOIIEH Cpelbl, a TaKkKe OIBITOM PabOThl C IPYrUMH
IpHOOPAMH.

IIpu 1moJib30BaTEILCKONM KAJTHUOPOBKE BBINIOJIHIETCS IIPOIleypa BHyTPEHHEH
CaMOHACTPOUKH /I ONTUMH3AIUK CUTHAJIBHOIO TPAaKTa OCIHJIIorpada.
JTa mporeaypa HUCIOJIb3yeT reHepupyeMble OCIIH/IIOrPadoM BHYTPEHHHE
CHUTHAJIbI [JIA ONTHMHU3AIIUU CXEM, BJUAIONINX Ha YYBCTBUTEIbHOCTD
KaHaJIOB, CMeIl[eHHe U IapaMeTPhl 3aIlycKa.

BroInoJiHEHHE I10/Ib30BATE/ILCKON KaJHOPOBKU aHHYJHPYET HeHCTBHE
Ceptudukara KaanOpoBku. Eciin HeoOXoquMa IPUBI3KA K 9TAJIOHHOHN Gase
Hamuona/ibHOrO MHCTHUTYTA cTaHOapToB U TexHoJsoruii (NIST), To ciemyer
BBIIIOJTHUTh IIPOIEAYPY MOBEPKU PAbOUYUX XapPaKTEPUCTHK C IIOMOIIBIO
00pasIoBbIX CPEACTB M3MEpPeHHH, Kak omnucaHo B CepsucHom Pyrosodcmee
ons ocyuanoepagos Agilent InfiniiVision 2000/3000 cepuu X.

BrInoJiHEHHE I10/Ib30BATEbCKONA KaJMOPOBKU
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1

OTcoequHHUTE BCe BXOAbl Ha IIepeaHed W 3aJHel IIaHe/Id, B TOM YHCJIe
Kabe b IU@POBBIX KaHa 0B y MSO, u mo3BoJbTe OcIuIorpady
IporpeThes Iepej BbIMOJHEHHEM 3TOH IIPOIleaypPhl.

Haxmure kHonky CAL Ha 3agHell mMaHeHd, 9TOObI OTK/IIOYUTDH 3aIUATY
KaJITUOPOBKIH.

IIpucoenuaure kK Kaxkaomy coequHuTe/ 0 BNC aHa/IOrOBBIX KaHaJI0B Ha
nepegHed maHe u oclu/iorpada kKopotkue (He Oosiee 30 cm) Kadesun
OIMHAKOBOU MIUHBI. [/ JABYXKaHAJIbHOIO OcCIuIIorpada HYKHBI JIBA
TakuX KaleJsisd, a OJjId YeThIPeXKaHAJbHOI'O — YeThIpe.

IIlpu BBHINOJIHEHUH II0JIb30BATE/ILCKON KaJIUOPOBKM IIPUMEHANTE
50-omubIe Kabesu RGHSAU min aHAJIOTHYHbIE Ka0e/d C COeTUHUTE/ MM
BNC.

711 KaauOPOBKM OBYXKAHAJIBHOI'O OCIHUJLIJIOrpada MPUCOeTUHUTE
TporiHuK BNC K KabesidM OJMHAKOBOH IJIMHBI. 3aTeM IPUCOETUHUTE K
TPOUHUKY IepexoaHuk «rHe3qo BNC - ruaesmo BNC», HasbIBaeMbIH TaKikKe
OOYOHOYHBIM COEIMHHUTEJIEM, KaK IIOKAa3aHO Ha CJIEAYIIeM DPHCYHKe.

Long cable
to TRIG OUT
To Channel 1

To Channel 2

Puc. 48 CoeauHeHue kabeneit AnA Nonb3oBaTeNbCKOW KanMGpoOBKM ABYXKaHaNbHOMO

340

ocuunnorpadga
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11 KaaUuOPOBKH YeThIPEXKAHAJIBHOI'0 OCIHH/IIOrpada MPUCOeTHHUTE
Tpoiinnkn BNC k kabe/aM OTMHAKOBOH MJIMHBI, KaKk IIOKAa3aHO Ha PHC.
40. 3aTeM OpPUCOEeOUHUTE K TPOHMHUKY HepexXOomHHK «rHe3go BNC -
raesgo BNC» (IIMJIMHOPUYECKHUH COeTUHHUTEJIb), Kak IIoKasaHo Ha puc 40.

To Channel 1

To Channel 3

Longer cable

to TRIG OUT
To Channel 4

Puc. 49 CoeauHeHue kabeneit AnA NoNb3oBaTeNbCKOW KanMbpoBKu
yeTblpexkaHanbHOro ocuunnorpaga

4 TlpucoemumHure Kadesb ¢ coequuauTeasMu BNC (mamHoil He Oojee 1
MmeTrpa) oT Bbixoga TRIG OUT Ha sagHell ImaHe/ M ocIHHJLIOrpada K
OUINHApHUYeckoMy coequHuTeil0 BNC.

5 Haxwmure kaasumnry [Utility], saTem HaxMuTe QPYHKIIHMOHAJILHYIO KJIABUIILY
Service.

6 Yro6bl HAaYATh II0/IH30BATE/bCKYI0 KAJIHMOPOBKY, HAKMUTE
dyHEIUOHAJIbHY0 KJaapunry Start User Cal.

Boinonnenue camonpoBepku obopyaoBanua

IIpu waxkaTnu kHomku [Utility] (Yrunurtbl) > "06cnyxuBanue” > "CamonpoBepka
o6opynoBaHua" BBITIOJIHAETCSA PAJ BHYTPEHHUX IIPOIEAYP AJ1d HPOBEPKHU
HaJlIexaIel padoTsl ocnusiorpada.
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342

IIporeaypy caMOOpPOBEPKH 000PYIOBaHHS PEKOMEHAyeTCA IIPOBOIUTH B
C/IeAYIOIUX CIydasax:

e mocJie OOHApYKeHUsA HelIpaBU/IbHON PaOOThI;

* 1A MOJIyYeHUs TOIIOJHUTEILHON HHMOPMAIMA U HOAPOOHOI0 OIMCAHUS
c6os1 ocrmuiorpada;

e /1 oOecHeveHUs HaJJlekallell paboThl IMOC/e PEeMOHTa OCIH/Iorpada.

YcnenrHoe BBIIIOJTHEHHWE MPOIeAyPhl HE JaeT TapaHTHU ITOJIHOU
paboTrococo6HOocTH ocuu/Iorpada. Ilporenypa caMonpoBepku
o0opymoBaHus MoxkeT aaThb 80%-HbIH yPOBEHb JOCTOBEPHOCTH HAJJIeKallei
paboTel ociptorpada.

BbinonHenue camMonpoBepku nuueBoOM NaHenw,

Haxxas kHouky [Utility] (Yrunutel) > "06¢cnyxusanue” > "CamonpoBepka nuueBoi
naHenu", MOKHO BBIIIOJTHUTH MPOBEPKY (DYHKIIMOHUPOBAHUSA KHOIOK H
PydYek JIMIEBOH ITaHes M, a TaKKe dKpaHa ocIuIorpada.

CJyiemyiiTe MHCTPYKIIUAM Ha dKpaHe.

Oro6pa>keHue cBepeHuit 06 ocuunnorpade

Hasxmure kHonky [Help] > About Oscilloscope, 4To0b1 0TOOPa3UTh CiIemyIOIIIe
cBefieHHs 00 ocriusiorpade:

¢ Homep mopesn.

e CepHHHBIA HOMEDP.

e IloJsioca mpomyckaHud.

¢ YCTaHOBJIEHHBIA MOJTYJIb.
e Bepcus IIO.

* YcraHOBJIeHHbIe JulleH3ud. CM. Takke "3arpyska JUIEH3UH U
MoOJIepHU3aITUA ociiusiorpada" Ha crpanune 374.

Oro6pa>keHne COCTOAHMA NONb30BaTENbCKOM KanMbpoBKy

IIpu naxkaruu kHomok [Utility] (Yrunutel) > 06¢cny>xuBanue > Monb3 kan Coctoanme
oToOpakaeTcs CBOLKA Pe3y/IbTATOB IIPEKHEH I10/Ib30BATE/IbCKOMN
KaJIUOPOBKH, a TaKiKe COCTOIHHE KaJTHOPOBKU KaJIUOPYyeMbIX MPOOHHKOB.
Ob6paTuTe BHHMaHHEe Ha TO, YTO KaJIHOPOBATh IIACCUBHbIC IMPOOHHUKH He
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HYKHO, HO MOKHO OTKajanOpoBaTh mpobuuku InfiniiMax. Jlomo/tHUTe/IbHBIE
CBeleHUsA O IIpoliecce KaJIUOPOBKU cM. B pasmesie "KanmmOpoBka
npoOHUKA" Ha cTpaHuie 77.

PesynbTaTH :

IlaTa MOJIb30BATEJIbCKOM KaJMOPOBKU :

V/I3MEeHEeHMre TeMINepaTyps C MOMEHTa MOCJIeOHEM I[OJIb30BaTeJIbCKOM KaJMOPOBKIM :
Cbo:

KomMmeHTapum :

CocroaHMe KaMMOPOBKM NPOOHMKA :

Yxop 3a ocumnnorpadom

1 Otg/rounte MpuGOpP OT CETH.

2 IIpoTpuTe BHEIIHHE MMOBEPXHOCTH OCIHJIIOrpada MITKOH TPAIKOMH,
CMOYEHHOH cJIabbIM PACTBOPOM MOIOIIEr0 CPEICTBA.

3 Ilepenm momk/roueHHeM NMPUOGOPa K MUCTOUYHHKY HUTAHHUA yOeTUTECh, UTO
OH MOJIHOCTBHIO BBICOX.

MpoBepka rapaHTMiiHOIO cTaTyca U cTatyca nocnerapaHTMMHOIO
obcny>xuBaHua

Yro6bl y3HATHh IAPAHTHHHBIA CTATYC OCHU/IIOrpada, BBIIOJIHHUTE
cJIeyIole aeiCTBUA.

1 BBeauTe B afgpecHOH CTpPOKe Opaysepa
"www.agilent.com/find/warrantystatus"

2 YKakuTe HOMEp MOJEJM U CEPHUUHBIH HOMEp CBoero ocnuorpada.
CucreMa BBIIOJHUT IOUCK TapaHTUHHOTO CTaTyca Balllero IPOAyKTa U
0TOOpPa3UT pe3y/IbTaT. Eciiu cucTeMa He CMOKET OOHAPYHKHUTh
rapaHTHHHBIA CTATyC Balllero IIPOAYKTa, OTKEpoiiTe pasmesa KoHtaktbl u
HM3JI0KHUTE CBOIO IIpoOJieMy mpeacTaButesio Agilent Technologies.

KouraktHble cBegenusn Agilent

KoHTakTHbIe cBemeHHs kKoMmilaHuHM Agilent Technologies Mo:kHO HalTH Ha
BeO-cafiTe mo ampecy: "www.agilent.com/find/contactus."
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BosBpar ycrtpoiicTBa

Ilepen otmpaBkoii ocimiiorpada B Agilent Technologies o6paTturech B
OJIMKaiiliee TOProBoe MJIM CEPBHUCHOE IIPENCTaBUTe]bCTBO Agilent
Technologies /g IOJIydeHUs TOMOJHUTEILHBIX CBeleHU. KOHTaKTHBIE
cBemeHusa kommaHum Agilent Technologies MokHO HalTH Ha BeO-caiiTe IO
anpecy: "www.agilent.com/find/contactus."

1 Ilpukpenure K ocHu/Iorpady OHPKy CO cC/emyrolell MHMOpMAaIlHeH.
HNMma u agpec BJ1agesbla
Homep mopmenu
CepuiiHbI HOMEP

Omnucanre HeOOXOOUMOMN IPOIeayPhl OOC/IY;KUBAHUA HUJIN YKasaHHe Ha
HENCIPaBHOCTb.

2 CHUMHTE IPUCIIOCOOJIEHHUI.
OTrnpasidiTe mpuHamiexHoctu B Agilent Technologies, To/bk0 eciu
OHH MOTYT ABJIATHCA IMPUYUHON HEHCIIPABHOCTH.

3 VYmakyiiTe ocrusiorpad.
MO:KHO HCIIOJIB30BATh OPUTHHAJBHYI0O KOPOOKY M/ CBOK COOCTBEHHYIO,

HO OHA [TOJIKHA 00eCIIeYMBAaTDh HAJJIEKAIIYI0 3aI[UTy YCTPOMCTBa BO
BpeMs JOCTaBKH.

4 HapexHo 3ameuaraiiTe KOPOOKy, chesaiite rmometky "XPYIIKOE!".

Hacrpoiika kHonku [Quick Action] (BbicTpoe peiicTBue)

C momompio kHOIKH [Quick Action] (BbicTpoe aeiicTBue) mmpocThie
HOBTOPAKIINECS AeHCTBUA MOKHO BBIIIOJHATH HaKATHEM OJHOU KHOIIKH.

I Hactpoiiku kHomKH [Quick Action] (BbicTpoe aeiicTBMe) BbIMOJHUTE
ciaeayoolIue TeHCTBHU.

1 Haxwmwure xuonky [Utility] (Ymunutel) > "BbicTpoe aeiicteue"” > "[lelicteue",
3aTeM BbIOEpHUTE IeHCTBHE, KOTOpOe TPeOyeTcs BbIIIOJIHUTS:

Bbikn. — BeIk/TIOUeHMe KHOOKU [Quick Action] (Bbictpoe pelicteue).
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BbicTpoe uamepenue Bcex faHHbIX — OTOOpPaKEHHE BCILJILIBAIONIET0 OKHA
CO CHMMKOM BCE€X H3MepPeHUH OTHeJbHOro curtasa. C IIOMOIIbLIO
OpOorpaMMHOM KHOIKH WICTOYHMK MOKHO BBIOPATHh MCTOYHUK CHUTHAJIA
(B Menio "lamepeHune" sTa KHOIKa BBIMOJIHIET aHAJIOTUYHbIE
dyurnun). Cm. I[taa 14, “Usmepenusd,” Ha cTp. 237.

bbictpaa neyatb — IevYaTh TEKYIIEro M300pamKeHUsA Ha dKpaHe.
Haxwvure kHomkKy Hactpoilku, 4ToOBI HACTPOUTH MapaMeTphl IT€YaTH.
Cwm. I'mapa 19, “Ileuars (3KpaHoB),” Ha cTp. 321.

BbbicTpoe coxpaHeHMe — coxpaHeHHe TEeKYIIero M300pakeHus, JaHHBIX
dopMbI curHa/a win HacTpoiku. Haxmmure kHONKY Hactpoikn, 4To0ObI
HacTpPoUTh napamerpbl coxpaHeHus. Cm. ['taBa 18, “CoxpaHeHune u
BBI30B (IIapaMeTPOB HACTPOUKH, SKPAHHBIX M300paKEeHUH U JaHHBIX),”
Ha cTp. 303.

bbicTpoe BoccTaHOBNEeHWe — BOCCTAHOBJIEHHE HACTPOHKH, MAaCKHU WJIH
omopHoro curHaja. Hasxmure kHOmKy Hactpoiiku, 4ToGbBI HACTPOHUTH
napamMeTpbl BoccTaHoBjeHUA. Cm. I'ytaBa 18, “CoxpaHeHHe U BBI3OB
(mapaMeTpoB HACTPOHKH, SKPAHHBIX HM300paKeHHH M TaHHBIX),” Ha
ctp. 303.

bbicTpaa octaHoBKa M306paxkeHUA — OCTAHOBKa HM300paskeHHsI Ha sKpaHe
0e3 mpeKpallleHnsa cOopa MAaHHBIX UM BO30OHOBJEHHE HM300paKeHHsd,
€C/Id OHO B HACTOSIIee BpeMs OCTAaHOBJEHO. J[OIIO/THUTEIbHbIE
CBeleHUA CM. B pasmese "dPurcarusa M300paxeHHs Ha SKpaHe" Ha
crpanuiie 150.

Pe>xum ObicTporo 3anycka — mepekJIOUYEeHNE PEKHUMOB 3amrycka "ABTO" u
"HopMmaJibublit". CMm. "BeiGop peskuMma samycka: "ABTO" HJIH

~

"Hopmaspupid"" Ha crpanuiie 198.
BbicTpblii copoc akpaHa — cOpoc msoOpaxkenus Ha skpaHe. CMm. "OuncTra
9KpaHa' Ha cTpaHule 148.

Hacrpous kHonky [Quick Action] (bbicTpoe peiicTBue), 1o0CTATOUYHO IIPOCTO
HaXKaTb ee, 4TOoObl BBLINOJIHUTL BbIOpAHHOE eHCTBHE.

Jlo6aBneHue noacHeHusa

IlosgcHeHMEe MOKHO HOOABUTH B JIEBOM BEPXHEM YIVIy SKpaHa
ocrimyiorpada. IloscHeHne HeoOGXOIMMO HCIIOIb30BATDh JJIA
ITOKYMEHTAJbHOTO MOATBEPKIECHUI C IEeJbI0 JOOABJIEHUd IIPUMEYaHUH 10
CHATHUA 5KPAHOB.
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JloGaBjieHHe IIOSCHEHU.
1 Ha JjureBoii maHeu ociuorpada HaxMmuTe kHonky [Utility] (Yrunurb).
2 B meno "YTwinTel" HakMmuTe KHOUKY [loacHenue.

3 B wmenio "TlosgcHenne" HaxMmuTe KHOUKY [loAcHeHue /i BK/IIOUYEHUA
byHKIUHN MOACHEHU.

4 Haxvure KHOIKY PepaktupoBartb.

5 B menmo "Pen. moscHeHHd":

500.0 1

Agilent

) A8HHBL
bHBI

Pen. noAcHeHKA

Bui ith infre . i KaHant
oc 10.0
10.0:1

k MTb
CWMESN

Hcmonp3yiiTe mporpaMmmMHable kHonku Hanucarb, “ , % u Ypanum
CUMBON [I/1s1 BBOJA TEKCTa aHHOTAIIWH:

Hanucarb - HasKMUTE 9Ty IIPOrpPaMMHYI0 KHOIIKY U IMOBEPHUTE PYUKY
BBOJA, YTOOBI BHIOPATH CHMBOJI B TEKYIeH MMO3UIIH.

4 _ pamMmuTe 5Ty IPOrpaMMHYI0 KHOIIKY IJIf BBOJA CHMBOJIOB W
nepeMelieHus Kypcopa B IMO3HIUIO CJEAYIOINEro CHUMBOJIA.

% _ Hamwmure 9Ty IPOTPAMMHYIO KHOIIKY /I BBOJIa CHUMBOJIOB W
nepeMelieHus Kypcopa B ITO3HIIUI0 HNPEIbIAYIEero CHMBOJIA.
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Ypanuts cumBon - HakuMaiiTe OPOrpaMMHYI0 KHomky € wmwmm P |
MOKa HYKHBIA CHMBOJI He OyJeT BBIJIeJIEH, 3aTeM HAaKMUTE 3Ty
MMPOTPAMMHYI0 KHOIKY, YTOObI YIAJIUTh CHUMBOJL.

Mo>xHo ucrnonb3oBaTh NoAKNOYEHHY0 knasmatypy USB BMecTo Mcnonb3oBaHuA
NporpaMMHbIX KHOMOK pesakTupoBaHua cumaonos Hanucarb (Mnu apyrux).

HcnompayiiTe mporpaMMHYI0 KHOIIKY YAaan. /11 yhaJleHus BceX
CHMBOJIOB ITOSICHEHUS.

Hasxxkmure xuonky OK miisa coxpaHeHHs M3MeHEHHH MMOACHEHHU.
6 Ha:xmuTe mporpaMMHyI0 KHOIIKYy LiBer Tekc. 1 moBepHHTe PYYKY BBOAA,

4TOGBI BHIOPATH IIBET IOSCHEHMI.

Mo:KHO BbIOpaTh O€JIbIH, KPACHBIM HMJIW APYTOH I[BET, COOTBETCTBYIOIIUMI
aHaJIOrOBBIM KaHaJIaM, NHUQPOBBIM KaHAJIaAM, MATEMATHYECKUM
CATHaJIaM, OIIOPHBIM CHUTHAJ/aM HUJIA METKaM.

7 Hasxxmure mporpaMMHYI0 KHOINKY OOH U IMOBepHHTE PYYKy BBOA, YTOOBI
BbIOPATh (POH IIOSICHEHUSI.

Henpo3sp. - mosgcHeHHe MMeeT CILIOIIHON (POH.
NuBepr. - 1iBeTa mepegHero IviaHa ¥ (poHA HMOACHEHUS IMEPEKJITIYEHBI.

Mpo3payHblii - MosICHEHNE HMeeT ITPO3PAUHBIN (DOH.
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1.600%

Burst with infrequent glitch. ~
f |

Kanansl

0c 1

Cm.takke * "CoxpaHeHue paityioB msobpaxkeHnuin B popmare BMP miaum PNG" Ha
ctpanurie 306

¢ "l[leyaTs sKpaHa ocrusiorpadga" Ha crpanuie 321

348 Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTtBo nonb3oBarena



ove
NN N ) Qo 21
00

Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopcTB0 nonb3oBarens

Beb-uHrepdeiic

[Hoctyn k Be6-uHTepdeiicy 350

Ynpasnenue ocuunnorpacgom ¢ nomolbio Web-6paysepa 351
CoxpaHeHue/BoccTaHoBneHune 357

Get Image 359

OyHkunn naeHtudmkaummn 360

Cpencta usmepenua 361

YctaHoeka napona 362

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 349
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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

350

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

1

ITogkarouuTe ociusiorpad K JIOKaJIbHOH ceTH (cM. "YCTaHOBKA
coequHeHUus c ceTbio LAN" Ha cTpaHuie 329) ujin ycTaHOBUTE IIPAMOE
coequHeHne (cM. "ABToHOMHOe (IIpsAMoe) Ioak/ardeHne kK IIK" Ha
crpanuiie 330).

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.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens
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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 352).

e JlucTaHIIMOHHAS IIepeaHAd HaHed b Simple (cMm. "lucTaHIHOHHAS
nepeaHdasa ImaHe/ b Simple" Ha cTpanune 353).

e ymaJieHHas JINIeBas IIaHesJb Ha OCHOBe Opaysepa (CM. pasmes
"YhajieHHas JIMIeBas MaHeJ b HA OCHOBe Opaysepa' Ha cTpaHurne 354).

¢ Anmier-okHO kKoMmaHj SCPI mjsg mucTaHIIMOHHOTO MPOTPaAMMHPOBAHUA
(cm. "JImcTaHITMOHHOE ITporpamMMmupoBaHue 4depes Web-unrepderic" Ha
cTtpanuile 355).

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBartena 351
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Ecnu Ha Ballem koMnbloTepe He yCTaHOBMIEH NPOrpaMMHbIA MoAynb Java, To Ha aKpaHe
noABUTCA NPeANoXeHWe UHCTannMpoBaTtb NporpaMMHbIid Moaynb Sun Microsystems Java.
JT0T NporpamMmmHbIi MoAyNb A0MKEH ObITb YCTAHOBNEH ANA YpaBNeHUA U3 OKHa
JIMCTaHLIMOHHOM nepeaHei NnaHenu.

OxrkHo komanj SCPI moJiesHO Jj1d ITPOBEPKU KOMAaH] HU/IH HHTEPAKTUBHOIO
BBOJIa HECKOJIbKUX KoMaH[. IIpu cocTaB/ieHMH mporpamMm AJisd
aBTOMATUYECKOT0 YIPaBJEHUA OCIU/IIOrpadoM BbI MOIKETE IT0JIb30BATHCS
nakeroM OuG/moTeuHbIX nporpamMm Agilent I0 Libraries mus Tako# cpejbl
nporpamMmMmupoBaHusd, kKak Microsoft Visual Studio (cm. "[lucraHImmoHHOE
nporpaMMupoBaHue ¢ npuMeHeHueM nakera Agilent 10 Libraries" Ha
cTtpaHuiie 356).

IucranumonHana nepepHAana navenb Real Scope

352

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 350).

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
BeO-uHTepQericy" Ha crpaHuie 350).

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

354

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 350).

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.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTtBo nonb3oBarena
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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 crpaHuile 350).

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 cTpaHuie 357).

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-uHTepdeiic" Ha cTpanuie 359).

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 crpaHuiie 350).

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.

Agilent Technologies F@ElI[oElelelo]=

Save

e BT

[ New Acquisition

Welcome
Fage

7§ Browser
“w'eb Control
8-hit Bitmap image (*.bmp)

oo L Preview ] 24-bit Bilmap image (*bmp)
FMG, 24-bitimage (*.png)
CSV data (*.csv)

ASCI XY data (*.cav)

Reference Waveform data (*.h5)
ALB data (*.alb)

Binary data (*.hin}

Lister data (*.csv)

Mask (*.msk)

Get Image

“f Instrument
Ltilities

1 mpocMoTpa M300pakeHUs TEKyIero sKpaHa ocru/iorpada
MOKHO HaskaThb KHONKY [peasaputenbHblit npocmortp. Ilepen
MIpeIBaAPUTEIbHBIM IPOCMOTPOM C IIeJIbI0 IPUHYIUTEIbHOIO 3aIyCKa
c6opa JAaHHBIX MOIKHO BOCHOJIb30BaThcs (psiaskkoMm HoBbli c60p AaHHbIX.

JJ1a HEKOTOPBIX (POPMATOB, YTOOBI COXPAHUTH JaHHBbIE B (paiisi
dopmara ASCII .txt, MokHO HaskaTb KHOIKYy Save Setup Info.

¢ Haxmure kKHONKYy Save.

Tekylue qaHHbIE COXPaHEHBI.
d Haxmure KHOIKY Save B QUaJ/JIOTOBOM OKHe "3arpyska (aiiion".

e B guasioroBoMm okHe "CoxpaHHUTh Kak" mepedguTe K IIalKe, B KOTOPYIO
HY/KHO COXPAaHHUTDb MaHHBIA (hbaiijl, ¥ HAKMHUTE KHOIKY Save.
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BoccranoBnenue thaiinos uepe3 Be6-unrepdeic

YTo06BbI Ha KOMIIBIOTEPE BOCCTAHOBHUTH (baM/bl HACTPOUKH, (DAIbl JAHHBIX
OIIOPHBIX CUTHAJIOB MJIN (pailjIbl MacKHd depes BeO-UHTepderic
ocnuorpada, BBIIIOJIHUTE CJIeAYIONIHe TeHCTBUA.

1 Ilepeiimure K BeG-mHTepdeiicy ocuuiiorpada (cm. pasmesa "Jocryn K
BebO-uHTepQericy" Ha crpaHuie 350).

2 Korpga Ha auciniee oToGpasuTcs BeO-uHTepdelic ocuuuiorpada, B JIEBOH
YacTH CTApPTOBOH CTpaHHIIbI BbIGepuTe BKJIaaky Save/Recall.

IllenkuuTe ccbliky Recall.
Ha cTpaHuIle BOCCTAHOBJIEHUS BBIMOJHUTE CJIEAYIOIINE TEeHCTBUS.
a Haxvure xHOIKY Browse....

b B muasorosom okHe "Choose file" ykaxure daiiia aid
BOCCTAHOBJIEHUs W HaskMuTe KHOIKY Open.

¢ Ilpu BoccraHOoB/IeHHH (PAl/IOB JAHHBIX OIOPHBIX CHIHAJIOB BhIGEpHTE
To Reference Waveform B kauecTBe Mecra HasHAYeHH.

Support | F

- Agilent Technologies R@Xdll[efIelols]<

Recall

|C:\temp\web_interrace\scope.hs |[(Browse... ]
To Reference Waveform

R1

Welcome
Fage

7§ Browser
“w'eb Control

d Haxwmure xHOUKy Recall.

Get Image

Yro6bl COXpaHUTh (HJIM pacHedaTaTh) CHUMOK 3KPaHa ocIu/Iorpada
yepes BeG-mHTepdeiic, BLIMOJHUTE CAEIYIONIne TeHCTBU.
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1 IlepeiimuTe K BeG-mHTepdeiicy ocrmtorpada (cm. pasgesa "JlocTtyn &
BeO-uHTepdeiicy” Ha crpaHuiie 350).
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 350).

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 cTrpaHuie 350).
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Be6-untepdeiic

2 Korma mosBuTcs BeG-mHTepdeiic ocrusiorpada, Ha CTapTOBOH
crpanuiie BbiOepuTe BKJIaAgky "Configure Network".

3 Haxmute xHomky Modify Configuration.

Agilent Technologies R®EI1Io1{eloo]=

|| 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 3000 cepuu X PykoBogcTBo nonb3oBartena

21

363



21 Be6-untepdeiic

C6poc napona

364

Agilent Technologies [®E{SllleETolel]o

Errouwser
“wieb Control

Save/Recal

Get Image

Instrumest
Utiliiz=

Configure
a] Metwark,

Print Page

Help with
this Page

Modify Network Configuration

[ undoChanges | [ FactoryDefauts |  [__Apply Changes |

[ Parameter [ Configured Value [ Edit Configuration

IP Address 169.254.254.254

|

Defauit Gateway | 169.254254.254

Domain name and name service settings:

DNS Server 0000

0000

a-mx2024a-10029

a-mx2024a-10029 |

Hostname

Dynamic DNS OoN ) OFF & ON

Multicast DNS ON

) OFF 3 ON

Agilent M30-X 20244
Infiniivision - US50210029

Multicast DNS Description |Agi\ent ME0-X 20244 Infiniivision ,|

Other settings:

KeepAlive Timeout (sec) 1800

1800

-

‘Agilenl MSO-X 20244 (US5021002

| Agilen |

(US50210029)
55 1L
GPIB Address 7 [ 7 ]

Beeaute
naporsb

" Set to blank for factory defailt value

Yr0o6bI MOJMYYATh GOCTYII K OCIHUJLIOrpady, sallUIeHHOMY IIapoJ/ieM, B
KavecTBe MMEHH II0/Ib30BaTe/ I HeoOXOOMMO yKasaTh IP-agpec
ocruJsiorpada.

Y106bI COPOCHTH IIAPOJIb, BHIIOJIHHUTE OJHO W3 CIEAYIOIINX AEeHCTBHI.

e Ha mepemHeii maHesu ociusiorpada HaxmuTe KHomnky [Utility] (Ymmnurbi)
> Beoa-BbiBog > Copoc LAN.

e B Be0O-Opaysepe otkpoiiTe Bkjaagky Configure Network, Bri6epure Modify
Configuration, ygasure maposp n HaxkMmuTe kHonky Apply Changes.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacteo nonb3oBarena
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopcTB0 nonb3oBarens

CI'IpaBO'-IHbIe MaTtepuanbi

TexHuyeckue xapaktepuctuku 365

Kateropua namepenua 366

BHewHue ycnosua 367

Mpo6Huku u npucnocobnenma 368

3arpyaka nuueH3uii u moaepHusauua ocuunnorpacpa 374
06HoBnenua ana M0 u mukponporpamm 377

Oopmart ABOUYHbIX AaHHbIX (.bin) 377

Oaiinbl CSV n ASCII XY 384

OdmumanbHoe yBegomnenme 386

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/3000X-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" u BbIDOJHUTH IIOHUCK HokyMeHTa "3000 X-Series
oscilloscopes data sheet".

YTo6bI 3aKa3aTh CIEIU(PUKAIINI0 0 TeJaedoHy, o0paTUTeCh B MECTHOE
npeacTaBUTEeIbCTBO KoMmaHuU Agilent. IIoJIHBIH CIIMCOK KOHTAaKTOB

MOCTyIIeH Ha BeO-cTpaHuIle IIo ajapecy "www.agilent.com/find/contactus".

Agilent Technologies
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22 CnpaBouHble Matepuanbl

Karteropua nusmepenusa

¢ "Kareropusa mamepeHHusa ocru/iorpada’ Ha crpaHure 366
e "OnpeJie/ieHUs KaTeropuu usMepeHus" Ha cTpaHule 366

¢ "CTOHUKOCTh K CKaUYKaM HaIIpSKeHUA" Ha cTpaHuie 367

Karteropua namepenua ocuunnorpadga

Ocmmtorpadsb! InfiniiVision npemHasHadveHbI 1 HPOBEIEHUSI HU3MEPEeHHH
kareropuu I.

CTOPOXKHO [LlaHHblii npubop cneayer ucnonb3oBaTh TONLKO ANA U3MeEpPEeHUil B paMKax

YKa3aHHOMW KaTeropum u3amepeHui.

366

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 3000 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

50 Om Ha Bxose: 5 cpeaHekBaapaTMyeckux B — ato 3alumrta Ha Bxoae, ycTaHOBNEHHanA
ana pexxuma 50 Om. IMpu o6Hapy>XeHUM HanpAXXeHMA, NpeBblllatoLwero 5
cpeaHekBaapaTudeckux B kaHan ¢ Harpyskoii B 50 Om 6yaet pasopsaH. OaHako, B
3aBUCUMOCTM OT BPEMEHHOM KOHCTaHTbl CUTHana, BO3MOXHbI NOBPEXAEHUA Ha BXOAAX.
3awmra Ha Bxoze ana pexxuma 50 Om paboraert, Tonbko Koraa Ha ocuunnorpad
nojaeTca nuTaHue.

C npo6Hukom 10073C 10:1 — CAT I: 500 Vpk, CAT II: 400 Vpk
C npo6Hukom N2862A unu N2863A 10:1 —300 cpeaHekBaapatnuyeckux B

A MpenenbHoe HanpAXKeHUWe Ha BXoae uMcpoBoro KaHana

+40 nukosbix B ana CAT I; aunamuyeckan neperpyska no Hanpaxenuto 800 Vpk

BHewHue ycnosusa

OkpyxatoLan Vlcnonb3soBartb TOMbKO BHYTPK NOMELLIEHUA.

cpesa

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

oKpyxatoLlein

cpeapl

BnaxHocTb pabouasn: otHocuTenbHad, A0 80% npu Temnepartype +40 °C u Huxe, ao 45%
npu Temnepartype ao +50 °C;
Hepabouan: oTHocuTenbHasd, 10 95% npu temnepatype ao +40 °C. ao 45% npu
Temnepartype Ao +50 °C;

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 367



22 CnpaBouHble Matepuanbl

Bbicota Hapa pabouan u Hepaboyvaa: 10 4000 m (13123 dyros)

YpPOBHEM mopA

Kateropus [laHHbIA NpoAyKT Npucnoco6neH AnA NUMTaHKUA OT CETW, COOTBETCTBYIOLLEN
nepeHanpAXeHW | BTOPOI KaTeropuu nepeHanpaXkeHua, YTo xapakTepHo Ana o6opyaoBaHUA,

A noAKNo4YaeMoro ¢ NoMolLLbio Kabena v LWTencenbHOM BUNKMW.

CreneHb [Nonyctuma akcnnyatauma ocuunnorpados InfiniiVision 2000/3000 cepumn X B
3arpAsHeHus OKpY>KaloLLMX Cpejax co CTeneHblo 3arpasHeHua 2 (unm 1).

OnpeaeneHua CreneHb 3arpasHenua 1. 0TcyTcTBUE 3arpASHEHUA UMM HANTMYME TOMbKO
cTenexn CcryyaiiHbIX Cyxux, HENPOBOAALLMX 3arpAsHeHnit. Ha paboty npubopa Takue
3arpAsHeHuna 3arpAsHeHuna He BnuatoT. [pumMep: Yncraa koMHaTa Mnu ohucHoe NoMeLLeHne

C KOHTpONUpyemoii aTMmocepoi.

CreneHb 3arpasHenus 2. Kak npaBuno, BO3HMKHOBEHWE TOMbKO CRyYaiHbIX
CYXMX, HENMPOBOAALLMX 3arpA3HEHWIA. V3peska MOXXeT BO3HMKaTb BpeMeHHas
NPoOBOANMOCTb, Bbi3blBaeman KoHAeHcaumei 3arpasHeHuid. Mpumep: 06b1yHanA
cpeja BHYTPU NOMELLIEHMA.

CreneHb 3arpasHeHua 3. Bo3HUKHOBEHME NMPOBOAALLMX UITU CYXMUX
HEnpoBOAALLMX 3arpA3HEHUI, CTAHOBALLIMXCA NPOBOAUMbIMU U3-3a
oXuaaemoi KoHaeHcauuu. Npumep: 3akpbiTan BHeLIHAA cpeaa.

Mpo6Hnku v npucnocobnenna

B sTOoM paspgesie mepednc/ieHbl COBMECTHUMbIE C ociutorpadgamu 3000
cepuu X OPOOHUKH U MPUCIIOCOOJIEHU.

¢ "IlaccuBHBIe NMPOOHUKHN" Ha cTpaHue 369

e "OmHOCTOPOHHHE aKTHBHLIE IMPOOHUKN" Ha cTpaHuie 370

¢ "MuddepennuaabHble TPOOHUKHU" Ha cTpaHuUle 371

¢ "TokOBbIe MPOOHUKU" Ha cTpaHuie 372

e "JlocTyIHbIe IIPHUCIIOCOO/IeHUa" Ha cTpaHuie 373
Nurepdeitic  HMuaTepdpeiic aBTOOIIpEae/ IeHHS COBMECTUM CO MHOTHMH OJHOCTOPOHHUMU

aBToOnpefAeneHd  AKTHUBHBIMHU, TP @epeHINaIbHbIMH U TOKOBBIMHU IMpoOHHKamu Agilent.

Anpo6HUKa AKTHBHBIM HNPOOHHKAM, He HMEOIIUM COOCTBEHHBIX BHEIIHHX HCTOYHHUKOB

IUTaHUA, HeOOXOAUMa MOIIHAA IIONIHNTKA OT HHTepdeiica
aBTOOIIpe/Ie/IeHNA IIPOOHUKA.

368 Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens
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B rpadax "[lomycTrMoe KOJIMYECTBO" MPHUBEAEHHBIX Tajiee TaOJIHI]
COBMECTHMbBIX C MHTePpEeHcOoM aBTOOIpe/IeJeHnss IPOOHUKOB YKa3aHO
MaKCHMaJIbHOE YHCJI0 aKTUBHBIX HMPOOHHUKOB KAKIOTO THUIIA, KOTOPbIE
BO3MOJKHO IIOJIKJIIOUYUTH K OCIUJIIOTpady.

IIpu moTpebiieHnH Yyepes MHTepderc aBTooIpe/Ie/IeHus IIPOOHUKA,
CJIMIIKOM OOJIBIIONO KOJMYECTBA SHEPIrHMH Ha OUCIIee OTOOPa3HTC
coobmenne o6 omubke. Torma njsi mepeHacTpPOHMKH HMHTepeiica
norpebyercsa HeMeAJIeHHO OTKJIIOUHUTh BCe IMPOOHMKH, a 3aTeM IIOJKIIYNTD
TOJIBKO [OIIyCTHMOE UX KOJIHUYECTBO.

Cm. takxke JlomoJIHUTE/IbHBIE CBENEHHA O IIPOOHUKAX M IPHUCIOCOOJEHHIX CM. Ha
Beb-caiiTe "www.agilent.com".

¢ "PYyKOBOJCTBO II0 BBIOOPY IIPOOHUKOB M mpuciiocodseHuit (5989-6162EN)"

¢ Cnenudukarusi OPOOHUKOB U IPUCIIOCOGJEHUH OJI OCIUJIJIOrpacoB
InfiniiVision cepuu "5000, 6000 u 7000 (5968-8153EN)"

MaccuBHbIe Npo6HMKY

Ocmumtorpad InfiniiVision pacmosHaeT Takue maccHMBHBIE IIPOOHUKH, KakK
N2862A/B, N2863A/B, N2889A, N2890A, 10073C, 10074C u 1165A. Ha
pasbeMe TaKUX HPOOHUKOB MMEETCSI KOHTAaKT, COeTUHAIONINNA UX C
okpy:xkaromuM pasbeM BNC ocimmorpadga kKoabioM. TakuM oOpasom
ocIuJIorpad aBTOMATHUYECKH yCTAHABJIMUBaeT KO3(PUITMEHT 3aTyXaHUs
Pacmo3HAHHBIX MACCUBHBIX MPOOHUKOB Agilent.

ITaccuBHBIE NIPOOHHUKH, HE UMeEIOIHe KOHTAKTa JId MOJK/IIUYEHUT K
KOJIBITY BOKpPYTr pasbema BNC, ocrmiorpadoM He pacHo3HAIOTCI, U
K02 PUITHMEHT 3aTyXaHUA JJI1 HUX cJIeayeT 3a7aTh BpydHyIo. CM.
"Ykazanue kod@UIHeHTa 3aTyXaHusd NPOoOHUKA" Ha cTpaHUIle 76.

C ocrmiorpadom InfiniiVision 3000 cepuu X MOKHO HCIOJIb30BATH
cJIeAyIollie MAaCCUBHbIE IMPOOGHUKU. BO3MOKHBI J1I00ble KOMOHUHAI[UH
HACCHUBHBIX IIPOOHHUKOB.

Ta6nuua 6 MaccusHble Npo6HUKK

Mopenb Onucanue
1165A Mpo6Huk naccusHbii, 10:1, 600 Mly, 1,5 m
10070C/D Mpo6Huk naccusHbiiA, 1:1,20 Mly, 1,5 m

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 369
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Ta6nuua 6 MaccuBHble Npo6HUKK (NpoaomkeHue)

Mogenb

Onucauue

10073C

Mpo6HUK NacCUBHBbIN

,10:1,500 Mly, 1.5 m

10074C

Mpo6HUK NacCUBHBbIN

,10:1,150 Mly, 1.5 m

10076A/B

[Mpo6HUK NacCUBHBbI

,100:1, 4 kB, 250 MTu

N2771A/B

[Mpo6HUK NacCUBHBbI

,1000:1, 30 B, 50 My

N2862A/B

[Mpo6HUK NacCUBHbIN

,10:1,150 My, 1.2 m

N2863A/B

[Mpo6HUK NacCUBHbIN

,10:1,300 Mly, 1.2 m

N2889A

[Mpo6HUK NacCUBHbII

,10:1/1:1, 350 Mlu, 1.2 m

N2890A

[Mpo6HUK NacCUBHBbIN

,10:1,500 Mly, 1.2 m

OAHOCTOPOHHMG aKTUBHbIE I'IpOﬁHVIKM

C ocrmtorpadgom InfiniiVision 3000 cepun X MOKHO HCIIOJIb30BATH
c/IeayIolue OJHOCTOPOHHUE aKTUBHBbIE IIPOOHUKH.

Ta6nuua 7 AkTuBHbIE NPOBHMKM

Mopenb Onucanue Lonyctumoe
Konuyecrso'
1130A 1,5 [T, yeunutens InfiniiMax; Tpe6yetca oaHa unu 2
HecKonbKo ronosok npo6Huka InfiniiMax: E2675A,
E2668A, E2669A
1131A Mpo6Huk InfiniiMax, 3,5 TTu 2
1132A Mpo6Huk InfiniiMax, 5 Ty 2
1134A Mpo6Huk InfiniiMax, 7 Ty 2
1156A Mpo6Huk aktmBHbIA, 1,5 Ty 4
1157A Mpo6Huk akTMBHLIN, 2,5 Ty 4
1158A Mpo6Huk akTmBHbIA, 4 Ty 4
N2744A WHtepdericHbii anantep npobHuka T2A 3aBucuT ot TMNa
NOAKNIOYEHHbIX
npo6HUKOB
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Ta6nuua 7 AKTuBHbIE NPOBHMKM (NpoaonkeHue)

22

Mogenb Onucanue Honyctumoe
konuuectgo’
N2795A Mpo6HuK akTMBHbINA, 1 TTu, ¢ UHTEpdelicom 2
aBsToonpeaeneHna npobHuka
N2796A Mpo6HuK akTMBHBINA, 2 TTu, ¢ MHTEpdelicom 2
aBsToonpeaeneHua npobHuka

Cm. pasgen "VIntepdeiic aBToonpeseneHua npobHuka" Ha ctpaHuue 368.

AnddepeHuynanbHbie npo6HUKK

C ocomtorpadgom InfiniiVision 3000 cepum X MOKHO HCIIOJIb30BATh

cienymomue nuddepeHnuaabHble IPOOHUKH.

Ta6nuua 8 [luchdpepeHumanbHble NPo6HUKK

Mogenb Onucauue Honyctumoe
konnuecrgo’
1141A Mpo6Huk auddepeHumanbHblid, aktueHbii, 200 My, 200 B noct. Toka +
Makc. N1k nep. Toka (Tpebyetca uctouHmk nutanua 1142A)
1144A Mpo6Huk aktueHbIi, 800 MIy (Tpebyetca uctounmnk nutanua 1142A)
1145A MMpo6Huk akTuBHbIA, 750 MU, 2-kaHanbHbIV (TpebyeTca UCTOYHUK
nutaHua 1142A)
N2772A Mpo6Huk andbcpepeHumnanbHbIi, akTMBHbIA, 20 MIy, 1,2 kB nocr. Toka +
MaKc. Nuk nep. Toka (Tpebyetca uctouHuk nutaHua N2773A)
N2790A Mpo6Huk andhchepeHumanbHbIi, BbicokoBonbTHbIA, 50:1 nnu 500:1 4
(Bo3amoxkHocTb nepekntoyenua), 100 Ml 'y, ¢ uHtepdeiicom
asToonpeaeneHus npobHuKa
N2791A Mpo6Huk AudhepeHuUmManbHbIi, BbICOKOBONMbTHbIN, 25 MIu, +/-700 B,
npepbieaime 1 MOwm, 10:1 unu 100:1 (B03MOXHOCTb NEPEKNIOYEHMA)
N2792A Mpo6Huk auddeperumanbHbiid, 200 Mru, 10:1, npepbiBatue 50 Om
N2793A Mpo6Huk andpchepeHumnansHbiid, 800 Mry, 10:1, +/-15 B, npepbiBaHue
50 Om
N2891A 70 Mlu, 7 B, npobHuk anddepeHLnanbHbliA, BbICOKOBOMNbTHbI

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena
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Ta6nuua 8 [ludhdepeHumnanbHble Npo6HUKM (NpoaonKeHue)

Mogensb Onucauue Honyctumoe
konuuecreo’

tm. pasaen "lVntepdheiic aBToonpeaenenma npobHuka" Ha cTpaHuue 368.

TokoBble Npo6HUKK

C ocrmtorpadom InfiniiVision 3000 cepun X MOKHO HCIIOJIb30BATH
cJIeAyIole TOKOBbIE€ ITPOOHUKH.

Ta6nuua 9 TokoBble NPO6GHUKK

Mopenb Onucanue Lonyctumoe
konuyecrso'

1146A IMpo6Huk TokoBbii, 100 kI, 100 A, nep./nocr. Tok

1147A IMpo6Huk TokoBbIi, 50 MTy, 15 A, nep./nocrt. Tok, ¢ uHTEpheiicom 2

asToonpeaeneHus npobHMKa

N2774A (ycTapeBLuan moaernb, 3aMmeHeH npobHukom N2782A) ¢ uctouHnKom
nutanua N2775A

N2780A Mpo6Huk TokoBbIA, 2 MI'y, 500 A, nep./nocT. ToK (Mcnonb3yetcA ¢
uctoyHnkom nutanua N2779A)

N2781A Mpo6Huk TokoBbIi, 10 MI'y, 150 A, nep./nocT. Tok (ucnonb3yetcA ¢
uctouyHukoM nutaHua N2779A)

N2782A Mpo6Huk TokoB.bIi, 50 My, 30 A, nep./nocT. ToK (ucnonbayetca ¢
uctouyHukom nutaHua N2779A)

N2783A Mpo6Huk TokoB.bIi, 100 MI'u, 30 nep./noct. ToK (Mcnonbayetca ¢
uctoyHnkom nutanma N2779A)

N2893A Mpo6Huk TokoBbli, 100 MIy, 15 A, nep./nocr. Tok, ¢ uHTepdcheiicom 2
asToonpeaeneHus npobHuKa

tm. pasaen "lVntepdheiic aBToonpeaenenma npobHuka" Ha cTpaHuue 368.
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HoctynHbie npucnocobnenua

Kpome maccuBubIX ("IlaccuBHbIe MPOOHUKH' Ha cTpaHHie 369), aKTHUBHBIX
oxHocTOopoHHUX ("OTHOCTOPOHHUE aKTHBHBIE IPOOHUKN" Ha cTpaHuie 370),
mudpdepenuanbubix ("MuddepeHuaabable TPOOHUKN" Ha cTpaHuie 371)
M TOKOBBIX IPOOHUKOB ("TokoBble MPOOHUKK" Ha cTpaHuie 372), K
ocrustorpady InfiniiVision 3000 cepum X mmeeTcs psnm MPHUCIIOCOOJEHHUIH.

Ta6nuua 10Mpucnocobnenua k ocumnnorpady InfiniiVision 3000 cepuu X

Mogenb/Ne
aeranu

OnucaHue

DSOXLAN

moaynb noaknioyenna LAN/VGA

DSOXGPIB

mMoaynb noaknioyenus GPIB

N6456A

KOMMEKT AnA KPenneHua B CTOMKY

N6457A

MArkan nepeHocHaA CyMKa W Kpbillka AnA NULEBON NaHenu

N2786A

2-0MopHoe YCTPOCTBO NO3ULIMOHMPOBAHWA NPO6HUKA

N2787A

YCTPOWCTBO TPEXMEPHOI0 NO3MLMOHUPOBAHMA NPO6HUKA

1180CZ

nepeABUXKHOM UCTIbITATENbHbIA CTEH/

N6459A

neyvyaTHbIil BapuaHT pyKoBOACTBa NoNb3oBatena

npouee

HaknajKu And nuuesoi naHenu — cM. pasaen "Haknaaku aona nuuesoi
naHenu Ha pasHbIX A3blkax" Ha cTpaHuue 44.

N6450-60001

16-kaHanbHbI NOrMYeckuii NPO6HMK ¢ KOMMNEKTOM NpUcnocobneHuit (BXxoanut
B KoMnnekT noctaeku moaeneit MISO u mozeneit ¢ 06HoBneHnem MSO)

01650-61607

Jlornyeckuii kabenb v orpaHuuntens (kabenb MSO 40 Ha 40 koHTakTOB)

Bce 5T HanMeHOBaHUA MOMKHO HaTH Ha Beb-caiiTe "www.agilent.com" uiu
"'www.parts.agilent.com".

Jlomo/IHUTE/IbHbIE CBEJEHUS O HPOOHHUKAX M IIPHUCIIOCOOJEHHIX CM. Ha
BeO-cafiTe "www.agilent.com".

¢ "PyKOBOJCTBO IO BBIOOPY HPOOHUKOB M mpucmocodsenuil (5989-6162EN)"

¢ Crnenudukanus OPOOHHKOB M IIPHUCIIOCOOJEHHH OJIs OCLU/LIOrpacdoB
InfiniiVision cepum "5000, 6000 u 7000 (5968-8153EN)"
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3arpy3ka nuueH3ui U MoaepHu3auua ocuunnorpada

daibl JHUIeH3UH 3arpysxamTcd ¢ USB-HakKomUTe I ¢ IIOMOIILIO
mucierdepa ¢aiios (cM. "[ucmerdyep ¢paiioB" Ha cTpaHune 331).

HNHbopMaIusa o JIMIEH3UH OTOOpaKaeTcad BMeECTe C MPYrod MHQOpMAaIuen
ocrusiorpada (ecMm. "OToOpaskeHue cBedeHUil 00 ocruiIorpadge"” Ha

cTpaHuile 342).

JIJ1 MoJIyYeHUusA MOHOJTHUTETbHONU HH(MOPMAIUHU O JUIEH3UH U JPYTHX

byHKIUAX ocruIorpada CM.:

e "JlmneH3nOHHBbIE OIMIMHU" HA cTpaHuile 374

e "[lpyrue onmuu" Ha cTtpaHuie 376

e "MonepHusamnus ocrusiorpada go ypoBHa MSO" Ha cTpanuiie 376

JInueH3noHHbIE OnuMK

MHorue u3 IepedyrcJeHHbIX HUMKE JUIEH3UOHHBIX OIIUNA MOJKHO JIETKO
YCTaHOBUTH 0€3 BO3BpaTa ocIusIorpada B cepBUCHBIA IeHTp. He Bce
OIII[UM MOTYT OBITH YCTAHOBJIEHBI Ha BCEX MOJe/IX. 3a IMOAPOOHOCTAMU
oOpaiaiTech K OIOJ/JIETEHI0 TEXHUYECKUX TAHHBIX.

Ta6nuua 11Bbinyckaemble NULEH3MOHHbIE ONLKK

Onuua Onucanue Homep mopenu nocne npuobperenua
ocuunnorpada
ADVMATH [lononHutenbHble MaTeMaTMyeckmne U3MepeHus. 3akasatb DSOX3ADVMATH.
AERO MocnenoBatenbHbii 3anyck u aHanua MIL-STD-1553 u 3akasatb DSOX3AERO.
ARINC 429.
AUDIO 3anyck 1 sekoauMpoBaHue 3BYKOBbIX CUTHANoB 3akasatb DSOX3AUDIO.
nocreaoBatenbHbIX WuH (12S).
AUTO 3anyck 1 AekoaupoBaHMe CUrHanoB Nocnea0BaTenbHbIX 3akasatb DSOX3AUTO.
LUMH aBTOMO6MNbHOM anekTpoHuku (CAN, LIN).
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Onuua

Onucanue

Homep moaenu nocne npuobperenuna
ocuunnorpada

COMP

3anyck 1 1eKoAMpOBaHWE CUTHANOB NOCNeA0BaTeNbHbIX
WwuH komnbtotepos (RS232/422/485/UART)..
06ecneuynBaet BOZMOXHOCTM 3anycka U AeKOANPOBaHUA
mHorux npotokonos UART (Universal Asynchronous
Receiver/Transmitter), B Tom uncne RS232
(pekoMeHaoBaHHbIN cTaHaapT 232).

3akasatb DSOX3COMP.

DVM

Lindp. BonbTmeTp

06ecneynBaeT M3MepeHne HanpAXKEHUA ¢ TOYHOCTbIO A0 3
3HAKOB M YacTOTbl C TOYHOCTbIO A0 5 3HAKOB C MOMOLLBIO
no60oro aHanoroBoro KaHarna.

3akasatb DSOXDVM.

EDK

Y4ebHbIit KOMNNEKT

06ecneuynBaeT TPEHUPOBOYHbIE CUTHaANbI Ha BbiBogax Demo
ocuunnorpaca n nabopatopHoe pyKoBOACTBO AnA y4ebHbIX
Lenen.

3akasatb DSOXEDK.

EMBD

BcTpoeHHbIii nocnesoBaTenbHbli 3anyck u aHanus (12C,
SPI).

3akasatb DSOX3EMBD.

FLEX

3anyck 1 aHanus FlexRay.

3akasatb DSOX3FLEX.

MASK

Onuma ucnbITaHwWii Ha COOTBETCTBME MackKe
[o3BonAet cospasatb MacKy U ucnbliTbiBaTb CUTHanNbl Ha
npeamMmet COOTBETCTBUA UX MacKe.

3akasatb DSOX3MASK.

mem4M

MogaepHusauna namatu.
[emoHcTpupyeT nonHyio rmy6uHy namati (4 Mebi6 ana
nepemexatoLmxca Bbi6OpOK).

Order DSOX3MEMUP.

MSO

Onuma ocuunnorpada cmewaHHbix curHanos (MSO).
06ecneunsaet moaepHusaumo DSO ao yposHa MSO.
No6asnaet 16 umdposbix kaHanos. [Mpu atom He Tpebyertca
ycTaHaBnuBaTb AOMONHUTENbHOE 060pYAOBaHHMe.

3akas DSOX3MSO ana moaenei ¢ nonocoi
nponyckanua 500 Ml'u u menee unu
DSOXPERFMSO ana moaeneii ¢ nonocoi
nponyckanua 1 Mu.

C nuuensueit MSO nocraBnAaetca KoMnnekT
kabena uucposoro npobHUKa.
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Ta6nuua 11BbinyckaemMbie nMUeH3UOHHbIE ONUUK (NpoAonKeHue)

Onuua Onucanue Homep moaenu nocne npuobperenuna
ocuunnorpada
PWR amepeHue u aHanu3 MOLLHOCTH. 3akasatb DSOX3PWR.

Pykosoocmeo no akcnnyamayuu
npurnoxeHua 019 U3MepPeHUa MOWHOCMU
DSOX3PWR moxHo 3arpy3utb Ha Be6-caiite
"www.agilent.com/find/3000X-Series-man
ual" unu c komnakT-ancka c

ZOKyMeHTaumen.

SGM CermeHTMpoBaHHaA NamATb. 3akasatb DSOX3SGM.

MNo3BonAeT perucTpupoBaTh HEPETYNAPHBIE U NAKETHbIE

CUTHarbl 3a CYET YCTpaHeHUA perncTpauum nepuoAoB

OTCYTCTBMA aKTUBHOCTM CUrHana.
VID PaclumpeHHbIil 3anyck no BUAEOCUTHaNY U aHanus. 3akasatb DSOX3VID.
WAVEGEN leHepatop curHanos. 3akasatb DSOX3WAVEGEN.

IOpyrve onuun
Ta6nuua 120numa kanubpoBKK
Onuua 3akas
ABJ Kanu6poska cornacHo ctanaapty ANSI Z540

MopepHusauua ocuunnorpada po yposHa MSO

/11 aKTHUBH3AIUU ITHUQMPOBBIX KaHAJIOB OCIUJIJIOrpacda, KOTOPhIA He ObLI
MePBOHAYAJIbHO 3aKa3aH B KaYecTBe OCIHUJIJIOrpada CMEIIaHHBIX CHUTHAJIOB
(MSO), MOKHO YCTaHOBUTH COOTBETCTBYIOIIYIO JIdIleH3uI0. Ocrusiorpad
CMeIllaHHbIX CUTHAJIOB MMeeT aHaJIOrOBble KaHAJIbl ILIIOC 16
KOPPEJUPOBAHHBIX II0 BpeMeHU UM POBBLIX KAHAJIOB.

3a mH@oOpMaLuel 10 MOOEPHH3AIINN Balllero OCIU/IIorpada myTeM
JINIeH3UPOBaHU oOpalaiiTech B MECTHOE IIPEICTABUTEIbCTBO KOMIIAHUHU
Agilent Technologies miu mo agpecy "www.agilent.com/find/3000X-Series".
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O6uoBnenuna gna M0 u Mukponporpamm

Bpems ot Bpemenu komnanus Agilent Technologies BbImyckaeT 0OHOBJIEHUS
misa 110 ¥ MUKpOpPOrpaMMbl CBOUX MPOAYKTOB. [[JIsi MouMcka OOHOBJIEHHI
IS MHUKPOIIPOrPpaMMbl OCIIJIIOrpada BBEIUTE B aJpPECHOM CTPOKe
BeG-6paysepa aapec "www.agilent.com/find/3000X-Series-sw".

IlJ1a1 mpocMoOTpa 3J/IEMEHTOB yCcTaHOBJeHHOro 110 M MHKPOIPOrpaMMbI
"HaxkmuTe KHonky [Help] (CnpaBka) > 06 ocuunnorpade.

CkauaB (ails1 OOHOBJIEHHUS MHUKPOIIPOrPaMMbl, MOKHO 3aIllCaTh €ro Ha
USB-HakomuTe b M 3arPy3UTh B OCHUJIIOTPad C IMOMOIIBIO THCIIETYEPa
daitioB (cMm. pasmen "[lucmerdep paisioB" Ha crpanuie 331). MoskHO
TaKkKe BOCIIOJIb30BATbCA CTPAHUIIEH MHCTPYMEHTOB BeG-mHTepdeiica
ocrmsiorpada (cMm. pasnaen "CpeacrBa maMepeHUA" Ha crpaHuie 361).

Dopmar aBoMUHbIX AaHHbIX (.bin)

dopMaT TBOUYHBIX JAHHBIX COXPaHAET JaHHbIE B IBOMYHOM popMaTe U
co37aeT ONHCHIBAIOIINE 3TH JTAaHHbIE 3ar0JIOBKH.

Biaromapa gBoMYHOMY (popMaTy XpaHeHHUsS TAaHHBIX pasMmep daiiia
OpuUMeEPHO B 5 pas MeHblne, yeM B ¢popmarte ASCII XY.

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

IIpu KCIT0/Ib30BAaHHUHM CETMEHTHPOBAHHON MaMATH KaXKObIH CerMeHT
paccMaTpuBaeTcsd Kak OTHE/JbHBIN curHaj. CHadajia COXPaHSIIOTCA BCe
CerMeHThl OJHOT'0 KaHaJIa, 3aTeM — BCe CEerMeHThI CJIEAYIOIIero KaHaJja
(HOoMep KOTOpOro BbIIIE). TO IPOAOIKAETCI A0 TeX IOp, IMoKa He OyayT
COXpaHEeHbI Bce OTOOpaKkaeMble KaHAJIBI.

Korga ocmuiorpadg padoraerT B pexnuMe cb6opa HaHHBIX "OOHapyKeHUe
MUKOB", MUHUMaJIbHOE M MaKCHMaJbHOE 3HAYEHHUS TOYEK HAHHBIX CHUTHAJIa
coxpaHsaoTca B (paiiax B OTHeJbHBIX Oydepax curxasioB. CHadaJsia
COXPAaHAITCA MUHHUMAJIbHbIE 3HAYEHUS TOYEK MAHHBIX, 3aTeM —
MaKCHMaJIbHbIE.
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DlaHHble B
thopmare BIN —
CerMeHTMPoBaHH
asa namAarb

IIpu coxpaHeHHH BCEX CETMEHTOB, /I KaKJIOr0 U3 HHUX CO3[aeTcsd
OT/e/JbHBIN 3aroJIOBOK cUrHaJsa (cM. pasfes "d®opmaTr 3aro/0BKa JBOUIHOTO
daitia" Ha crpanuie 378).

Ianubie B paiivie BIN mpeacraB/eHbl CIeIYIOIAM 00pPa3oM:

e JlaHHble KaHaJs1a 1 (Bce cerMeHThI)

o JlanHbIe KaHa/Ia 2 (BCe CerMeHTbI)

e JlanHble KaHa/1a 3 (BCe CEerMeHThI)

e JlanHble KaHaJs1a 4 (Bce CEerMeHThI)

¢ Jlanuble 1ucpoBoro KaHasia (Bce CErMEHTbHI)

e JlaHHBIE CHUTHAJIa MaTeMaTHYeCKON (PyHKIUHU (BCe CEerMeHTBI)

Eciim coxXpaHAIOTCSI He BCe CErMEHTBhI, TO YHCJIO0 CHUTHAJOB PABHO UHCITTY
aKTHBHBIX KaHAJIOB (BKJIIOYAs MaTeMaTHYeCKHN uU IudpPOBOMH, ¢ He OoJsiee
YyeM CeMbI0 CUTHaJIaMHU [JId Kaskgoro nmudpororo moay./id). [lpu

COXpaHEeHHNH BCeX CEIr'MEHTOB YHNCJ/JI0 CHI'HAJI0B COOTBETCTBYET YHUCJILY
AKTUBHbBIX KaHaJIOB, YMHOKEHHOMY Ha YHCJ/JIO IIOJIyY€HHBIX CErMEeHTOB.

J1Bonuynbie panubie B MIATLAB

N3 ocrmtorpada InfiniiVision MokHO MMIIOPTHPOBATL JTBOUYHBIE JTaHHbBIE
B nporpammy MATLAB® ot kommanum The MathWorks. CooTBeTcTByMOIIHIE
dyuknuun MATLAB Mo:kHO 3arpysuTh ¢ Be6-caniTa Agilent Technologies 1o
anpecy "www.agilent.com/find/3000X-Series-examples".

Agilent cosgaer ¢aiisipl popMaTa .m, KOTOPbIe HYKHO CKOIUPOBATH B
padoumnii kaTa;ior MATLAB. Anpec pa6odero KaraJora I0 YMOJYaHUIO —
C:\MATLAB7\work.

Dopmar 3aronoBka ABOMYHOrO thaitna

3aronoBok
thaiina

378

Y aBom4HOro (paijia MOKET ObIThb TOJHBKO OTHUH 3aroJIOBOK. 3arojIOBOK
dailyia CoOmepKUT CIedymolle TaHHbIE.

Cookie [Byx6aiitoBble cumBonbl AG, o3HavatoLme, YTo chaiin coxpaHeH B hoopmare
[BOWYHbIX AaHHbIX Agilent.

Bepcua [1Ba 6aiita, npeacraBnatoLume coboi Bepcuto thaina.

Pasmep ¢haiina 32-6utHoe Lienoe, o3HayatoLlee Yucno 6aiTos B AaHHOM dhaiine.
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Konuyectso
CUrHanos

32-6utHoe Lienoe, 03HaYaloLLee YUCIIO CUTHAMOB, COXPAaHEHHbIX B AaHHOM
thaiine.

B daiisie MOKHO COXPAHUTb HECKOJIBKO CHTHAJIOB, U Y KamKJIOTO

COXPaHEHHOI'0 CHUT'HaJjia OyaeT CBOHM 3arojioBok. IIpu MCIIO/Ib30BaHUH
CEerMEeHTHPOBAHHOU ITaMATH KaKIbId CEIMEHT pacCMaTPUBAETCA Kak
OTHEe/JbHBIN CHUTHAJI. 3aroJIOBOK CHUTHAJIA CONEPKUT CBENEeHUA O TUIIe
JMaHHBIX CHUTHAJIa, COXPAHEHHBIX II0OCJIE 3aroJIOBKa JaHHBIX CHUTHAJIA.

Pasmep
3aronoeka

32-6uTHoe Lenoe, 03Havatollee Yucno 6ainToB B JaHHOM 3arofoBKe.

Tun curHana

32-6uTHOe Lienoe, 03HavaloLLLEe TUM CUTHANa, COXPaHEHHOro B JaHHOM daiine:
* 0 = HeusBeCTHbI.

* 1 =HopMarbHblit.

+ 2= o06Hapy>XeHune N1KOB.

+ 3 =ycpeaHeHHbI.

* 4 =He ucnonbayerca B ocuunnorpadcax InfiniiVision.

* 5 =He ucnonsayerca B ocuunnorpacax InfiniiVision.

* 6 = noruyeckuii.

otobpaxkeHua X

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

CUTHanoB NPOYTEHUA AaHHBbIX.

Touku 32-6uTHoe Lenoe, 03HavyaloLLLee YACHO TOYEK CUTHamMa B JaHHbIX.

Cuerunk 32-6uTHoe Lienoe, 03HavaloLLEee YACHO UMIYNbCOB 3a YYETHbIN NepuoA B
3anucuy cUrHana, co3faHHou npu Ucnonb3oBaHUU TaKoro pexxuma c6opa
AaHHbIX, Kak "YcpeaHenue". Hanpumep, npu ycpegHEHUM YACTIO UMMYNbCOB
paBHOE YeTbipeM 03HayaeT, YTo B 3aMMCK CUTHaNa Kaxkaaa ero Touka
ycpeAHeHa kak MUHUMYM yeTbipe pasa. [lo ymonyaHuto ato 3HayeHue — 0.

[lnanasoH A 32-6uTHOE NnaBatoLLee YACNo, 03HavaloLLee ANUTeNbHOCTL 0To6paXaemoro

curHana no ocu X. [InA CUrHanoB BpeMEeHHbIX MHTEPBArNoB 310 ANUTENbHOCTb
MPOX0XAEHUA CUTHana o akpaHy. Eciin ero saHauyeHne pasHO Hynio, TO JaHHbIX
He nonyyeHo.

Hauano
otobpaxenuna X

64-6uTHOE ABOVHOE YMCHO, ABNAIOLLeecA 3HayeHUeM ocu X ¢ NeBoro kpas
akpaHa. [ina curHanos BpeMeHHbIX MHTEPBanoB 3T0 BpemA Havana
oTo6paxkeHua. To 3HauYeHMe paccmaTpuBaetca kak 64-6uTHoe Yncrno ABOWHOIA
TOYHOCTM C MnaBatoLLei 3anaToil. Ecnu ero sHaueHne paBHO HYNIO, TO AAHHbIX
He NonyyYeHo.
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380

Mpupawenne X 64-6uTHOE ABOWHOE YMCII0, 03HAYAIOLLEE BPEMEHHO UHTEpBasT MeXAay
TOYKaMU aHHbIX Ha ocu X. [INA CMrHanoB BpeMeHHbIX MHTepPBanoBs 310
ANUTENbHOCTb UHTEPBANa Mex/y ToukaMu. Ecnu ero sHayeHue paBHoO Hyno, TO
JlaHHbIX He NoJyYeHo.

Hauano X 64-6uTHOE ABOWHOE YMCNO, ABNAIOLLIEECA 3HAYEHUEM NepBO TOUKM B 3anucH
AaHHbIX No ocu X. [INA cUrHANoB BpEMEHHbIX UHTepBarnoB 310 Bpema
oTo6parkeHnA nepBoii Touku. ITo 3HaYeHue paccmaTpuBaeTca kak 64-6utHoe
yucrno ABOMHONM TOMHOCTM C NnaBatowleii 3anAaToi. Ecnu ero 3HauyeHue pasHo
HYII0, TO AaHHbIX HE MOMYYeHo.

EanHnubl X 32-6uTHoe Lenoe, onpeenatolLee eAUHULIbI U3MEPEHUA 3HaYEHU
NOMYyYeHHbIX AaHHbIX M0 ocKn X.

* 0 =HeusBecTHO.
* 1 =BonbTbl.

* 2= CeKyHabl.

* 3 =nocToAHHbIe.
* 4 =amnepbl.

« 5=gb.

+ 6=Tu.

EanHnup Y 32-6uTHoe Lenoe, onpeenatollee eAUHULbI U3MEPEHUA 3HaYeHUM
NoMny4YeHHbIX AaHHbIX Mo ocyk Y. Bo3MoXHble 3HaYeHUA COOTBETCTBYIOT
yKa3aHHbIM Bbllle Anda ocu X.

[ara 16-6aiiToBbIii Habop cumBonos; B ocuunnorpadax InfiniiVision He
3anosnHAeTcA.

Bpemsa 16-6aiiToBbI Habop cuMBonoB; B ocuunnorpadax InfiniiVision He
3anonHaeTcs.

Makert 24-6aiiToBbI HaBOP CUMBOMNOB, NPeACTaBNALLIWIA co60oi HOMep MoAenu u

cepuitHbIii Homep ocuunmnorpada 8 dhopmare: NeMOJEST:CEPUIAHBIANe.

Mertka curHana

16-6aiiToBbIi HabOp CUMBOIIOB, COAEPXKALLIMIA NPUCBOEHHYIO KaHany MeTky.

BpemeHHble 64-6UTHOE ABOHOE YKUCNO, UCMONMb3YEMOE TONbKO NPU COXPaHeHUH

METKM HECKONbKUX CErMeHTOB (TpebyeTca MoAynb CErMEHTUPOBaHHOM namaTu). 310
BpeMms (B ceKyHAaX) c MOMEeHTa NepBoro 3arnycka.

Ykasatenb 32-6utHoe Lenoe 6e3 3Haka. [peacTaBnaeT coboi HOMep cerMeHTa.

cermeHTa Vicnonb3yeTtca Tonbko Npu COXpaHEHWM HECKOTbKUX CETMEHTOB.
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3aronoBok
NaHHbIX CUTHana

CnpaBouHble MaTepuanbl

22

CurHaJjl MOKeT COJIePs;KaTh HECKOJIBKO HAaOGOpPOB JaHHBIX. Y KasKI0ro HabGopa
JaHHBIX CHATHaJa OyJeT CBOU 3aro/0oBOK. B 3arosioBke Ha0opa HAaHHBIX
comep:KaTcs CBeleHHs O Ha0Ope MAaHHBIX CHUTHAJ/a. OTOT 3aroJIOBOK
COXpaHseTCs HEeNOCPEACTBEHHO Iiepea HaGopoM JaHHBIX.

Pasmep
3arosioBka
JlaHHbIX CUrHana

32-6utHOE Lienoe, 03HavatoLlee pa3mep 3aronoBka AaHHbIX CUTHanNa.

Tun 6ychepa

16-6UTHOE KOPOTKOE YMCNOo, 0603HaYaOLLEE TUMN AaHHbIX CUTHaNa,
COXpaHEHHbIX B JaHHOM (haiine:

* 0 =Heu3BeCTHblE AaHHbIE.

* 1 =HopmanbHbie 32-6UTHble NNaBaloLLue AaHHbIE.

* 2 = MaKcuManbHoe KONUYECTBO NNaBaloLLUX AaHHbIX.

* 3= MWHMMAanbHOE KONTMYECTBO NNaBaloLLMX JaHHbIX.

* 4 =He ucnonbayetca B ocuunnorpacax InfiniiVision.

+ 5= He ucnonb3yerca B ocuunnorpadax InfiniiVision.

* 6 =uudposble 8-6uTHbIEe 3HAKOBbIE AaHHbIE (ANA LMDPOBLIX KAHANOB).

baiiTbl Ha TOuKy

16-6MTHOE KOPOTKOE YMCNO, 03HaYaloLLee YUCo 6AWTOB Ha TOUKY AAHHBbIX.

Pasamep 6ycepa

32-6utHoe Lienoe, o3Havalollee pasmep bydepa, HeobxoaUMbIA AnA
YAep>XXaHUA TOYeK AaHHbIX.

Mpumep nporpaMmmbl ANA YTeHUA ABOMYHBIX AAHHbIX

IIporpamMmy [Jid YTE€HUS ABOWYHBIX TAHHBIX MOKHO HANTH, HaOpaB B
BeO-Opaysepe aapec "www.agilent.com/find/3000X-Series-examples" u
BbIOpaB "lIpuMep IIporpamMMbl [JI UT€HHS ABOMYHBIX JAHHBIX'".

Mpumepbl aBOMYHLIX thanos

C6op paHHbIX
HEeCKonbKnx
aHanoroBbIX

KaHanos 3a 0AuH
uMKn

Ha npuBeileHHOM HUKe PHCYHKe ITOKa3aH JBOWYHBIA (Palljli OJTHOrO ITUKJIA
c6opa ¢ JaHHBIMU HECKOJIbKHUX KaHAaJIOB.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena
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22 CnpaBouHble Matepuanbl

File Header

12 bytes Number of Waveforms = N

Waveform Header 1 Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 1
12 bytes

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

Voltage Data 1
buffer size

Waveform Header 2 | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 2
12 bytes

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

Voltage Data 2
buffer size

Waveform Header N | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header N
12 bytes

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

Voltage Data N
buffer size

C6op pannbix Ha mpuBeqeHHOM HHKEe PHUCYHKE IIOKa3aH ABOWUYHBIN (DA OJHOTO ITHKJIA
BCcex Mogynei cOopa C JAHHBIMH BCE€X MOMYJIEH COXPAHEHHBIX JIOTHYECKHX KaHAJIOB.
NOTMYecKnX
KaHanoB 3a OAWH
uMKn
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C6op AaHHbIX
0AHOrO0
aHanoroBoro
KaHana B
CEerMeHTMPOBaHH
YH0 namArb

File Header
12 bytes

Waveform Header 1
140 bytes

Waveform Data
Header 1
12 bytes

Pod 1 Timing Data
buffer size

Waveform Header 2
140 bytes

Waveform Data
Header 2
12 bytes

Pod 2 Timing Data
buffer size

Number of Waveforms = 2

Number of Waveform Buffers = 1

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Number of Waveform Buffers = 1

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

CnpaBouHble MaTepuanbl

22

Ha IIPUBEJE€HHOM HHKE€ PHUCYHKE ITIOKa3aH )Z[BOPI‘IHI)IfI (l)aI;'IJI JaHHBIX OJIHOTO
aHaJI0I'OBOI'O0 KaHaJia, 3allHCaHHbIX B CErMEHTHPYEMYIO ITaMJTh.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBartena
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22 CnpaBouHble Matepuanbl

File Header

Number of Waveforms = N = Number of Segments
12 bytes

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

Waveform Header 1
140 bytes

Waveform Data
Header 1
12 bytes

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

Voltage Data 1
buffer size

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

Waveform Header 2
140 bytes

Waveform Data
Header 2
12 bytes

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

Voltage Data 2
buffer size

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

Waveform Header N
140 bytes

Waveform Data
Header N
12 bytes

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

Voltage Data N
buffer size

®ainbl CSV u ASCIH XY

e "Crpykrypa ¢gamioB CSV u ASCII XY" Ha crpanurne 385

¢ "MuHHMAJIbHOE W MaKCUMaJlbHOe 3HadeHUA B paiiax CSV" Ha
cTtpaHuiie 385
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Crpykrypa cpaitnos CSV n ASCII XY

ITapameTrp [nuHa mo3BOJIIET BHIOPATh YUC/IO TOUYEK B cerMeHTe (paisia CSV
wian ASCII XY. Bce cermeHTBHI XpaHaTcsa B (paiiie CSV wIn B KamkaoM
daiiiie manubpix ASCII XY.

Hampumep, ecom giia mapamerpa "JjmmHa" 3agano sHadenue 1000 Todyek, To
cerMeHT OymeT comep:xkaTh 1000 Touek (CTPOK B 3JEKTPOHHOHN TAOJHIE).
IIpu coxXpaHeHUH BCEX CEIMEHTOB HCIIOJIb3YeTCs TPH CTPOKH 3aroJI0OBKOB,
MO9TOMY HEPBBIA CETMEHT IOMeINaeTcad B CTPOKy 4. JlaHHbIe BTOPOTO
cerMeHTa HaunHaTca co cTpoku 1004. B cTos1011e BpeMeHH oToOpaxkaeTcs
BpeMs C MOMEHTA 3aIlyCKa IO IIEPBOMY CerMeHTy. BhIOpaHHOE YHC/IO TOUYEK
B CerMeHTe OoTOoOpaskaeTcsi B BepXHEH CTPOKe.

®opmar BIN 6ojiee moaxomuT Jad mepegadn TaHHBIX, yueM CSV wmin
ASCII XY. 9ToT popMaT HCIIOJAb3yeTCA I HamboJiee ObICTPOH mepemadn
JTaHHBIX.

MuHumanbHoe 1 MakcuManbHoe 3HauyeHua B hannax CSV

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

O6bacHenne IIpu yacroTe mUCKpeTH3anuu ocuu/iorpada, pasaoir 4 GSa/s, orGop
npo0 IMpousBOOHMTCA Kaskable 250 mnmrocekyHn. Eciau mjs kKosdduimeHTa
pasBepTKH 3aaaHo 3HadeHue 10 MEKc/mes1, To GymeT oTrobGpaskarbesa 100
MKC JTaHHBIX (TaKk KakK I10 M'OPHU30HTAJH dKpaH pasgeseH Ha JeciITb
cermenToB). O0miee 4Yuca0 P06, OTOUPAEMBIX OCIH/IIOrPadpOM, MOKHO
BBIYHCJIUTL IO (popMyJie, IPUBEIEHHOI maJiee.

100 Mmrc x 4 GSa/s = 400 000 1po6.

Ocnusiorpady Tpedyercs oroopasuth stu 400 000 mpo6 B
640-mmukcesibHBIX r'padax. Ocruiorpad BBIIOJHUAT ITPOPEKUBAHUE STHX
400 000 mpo6 ajist 640-IHKCETBHBIX Ipad, U IPH TaKOM IIPOPEKUBAHUH
OTCJIEKUBAIOTCI MUHUMAJIbHbIE U MaKCUMaJIbHbIe 3HAUYEHHUS BCEX TOYEK,
OpeacTaBJIeHHbIX B JIIOOOI OTHEJbHO B3ATOM I'pade. B sTol rpacde skpaHa
U OyayT oTOOpaxaThCcsd TaKHMe MUHHUMAaJIbHbIE U MaKCHMaJbHble 3HAUYEHUS.

IIomoOHBIM 3Ke 00pasoM COKpalaeTcs 00beM IOJIyYeHHbIX JaHHBIX /11
CO3[IAHUS 3AINCH, MPUTOTHON [J/id Pa3/JIUYHBIX BHIOB aHAJIMW3a, HAIIPHUMeED,
IJIA U3MepeHuHd min gaHHbIX CSV. dakTudecKH, Takasd aHAJIUTHYECKAd
3anuch (MJIH 30MUCH UBMEPEHUS) 3HAUUTEIbHO AJInHHee 640 Touyek H
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22 CnpaBouHble Matepuanbl

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

386

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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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.

bubnuotreka i1 cereBoit nmeuyaru CUPS wmcmosbsyercsa 6uo/amoreka mDNSResponder.

mDNSResponder .
Bub6smoreka mDNSResponder paspaborana kopmoparueil Apple Inc. u

JIUI[€H3UPOBAHBI B COOTBETCTBHUHU C IOJOKEHUAMHU JUIleH3un Apache
License Bepcunu 2.0.

TekcT JaHHOW JIUIEH3UU HAXOMUTCA Ha KOMIIAKT-THCKE C TOKyMEHTAIlHneH
no ocrustorpadgam Agilent InfiniiVision.
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopacTBO Nnonb3oBarena

23
3anyck no CAN/LIN n
nocnepoBartenbHoe AeKOAMpoBaHue

Hactpoiika ocumnnorpada ana curvanos CAN 389
3anyck no CAN 391

MocneposarensHoe aekoamposaHne CAN 393
Hactpoiika ocumnnorpada ana curdanos LIN 399
3anyck no LIN 401

MocnenosatensHoe aekoauposaHue LIN 403

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 Haxwmure yHKIMOHAJBHYIO KJIaBuiily Serial. Bpamaiite pyuky Entry,

qT00BI BhIOPATh HYsKHBIA cjoT (Serial 1 mym Serial 2), u eme pas

Agilent Technologies
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390

HaKMHUTE 5Ty (PYHKIUOHAJIbHYIO KJIABHUIILY, YTOObI 3aeHCTBOBATH
JIEKOJTTPOBAHUE.

Haxmure QyHKIMoHaIbHYIO KJaBuiily Mode, sarem BhIGepuTe THUI
samycka CAN.

Haxkmure QYyHKIMOHAJIBHYIO KJaBuiily Signals, 4yToGbl OTKPBHITH MEHIO
CAN Signals.

HaxvuTe (pyHKITMOHAJBHYIO KJIABUIILY Source, 3aTeM BbIOEPUTE KaHaJI
nu1a curaasia CAN.

ABTOMaTHYECKH yCTaHABJIMBAETCA MeTKa /I KaHaja-ucrouyHuka CAN.

Hasxkmure pyHEIHOHAIbHYI0 KJjaasuinry Threshold, saTem BpamaiiTe pyuky
Entry, uTo6Gb! BbIGpaTh IIOPOrOBBIN YpPOBEHb HampskeHus curdanga CAN.

ATOT MOPOTOBBIA YPOBEHb HAIPAKEHUA HCIIOJb3YyeTCd IIPHU
IeKOMUPOBAaHUHU; OH K€ CTAHOBHUTCA YPOBHEM 3aITyCKa, KOTJla yCTaHOBJIEH
THII 3aIlyCKa HAa BBIOPAHHBIN CJIOT JEKOIMPOBAHUA MHOCIEHOBATEIHLHBIX
TaHHBIX.

Hasxxmure (pyHKIUOHAJIbHYIO KJaaBuiily Baud, 3aTem BpamaiiTe pydky
Entry, yro6n1 BhIOPATh CKOPOCTH Ilepenadd TaHHBIX, KOTOpasd
corviacyeTcd C BalluM curtHajgom muHbl CAN.

CropocTh nepemaun gaHHbIX CAN MoKeT OBITh YCTAHOBJIEHA B
npeaycTaHOBJIeHHOM auamnasoHe oT 10 k6uT/c mo 5 MOuT/c miau 3aaaHa
moJib3oBaTesieM B auamnasoHe or 10,0 k6ut/c go 4 MouT/C ¢ mIarom

100 6ut/c. IlomaroBas ycTaHOBKA II0JIb30BAaTEJIEM CKOPOCTH Ilepeaadu
MaHHBIX B AuamnasoHe oT 4 Mout/c mo 5 MOuUT/c He TOIyCKaeTcd.

Ilo ymMo/TYaHHI0 HNPUHATA CKOPOCTDL Hepeaadu AaHHbIX 125 k6uT/c.

Ecau HEM ofHA U3 9THX IIPEIyCTAHOBOK He COIVIACYeTCS C BalllUM
curHasiom muHbI CAN, BoiGepuTe BapuaHT User Defined, 3arem HammuTe
dyuknuoHaapHyto kjaasunry User Baud u Bpamaiite pyuky Entry, 4To0snI
BBECTH 3HaUYeHHE CKOPOCTH Ilepeaaydd JaHHbBIX.

HasxxkmuTe (pyHKIUOHAJILHYIO Kaauiiry Sample Point, 3aTem BpaiaiiTe
pyuky Entry, 4To6bI BHIOPATh TOUYKY MEKIYy (DA3OBbIMH cerMeHTaMu 1 u
2, Ioe U3MepseTcs COCTOSHHEe IIUHBI. TeM caMbIM 3aTaeTcsi TOYKa B
mnmpegesiax OuTa, B KOTOPOH PEruCTPUPYETCs COCTOSHHE OUTA.
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:>< One Bit ><:

1]

70%

Sample Point 80%

10 HasxkmuTe pyHKIUOHAIbHYIO KjaaBuiry Signal u BeiGepure TUO 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 niaa curiaigoB CAN" Ha crpanuie 389.

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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392

Bus Arbitration | Control Data CRC [ACK o

Idle Field | Field | Field | Field |Field| COF | Mtermission
?

SOF edge

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 unm Ilocsen. 2), Ha KOTOPOM BBINIOJIHAETCA JTEKOTUPOBAHUE
curnasia CAN.

HaxkmuTe mporpaMMHYI0 KHOIMKY 3anyck:, M IIOBEpPHHTE PYYKy BBOA,
4YT00bI BHIOPATh OJHO M3 YCJAOBUH 3aIlyCKa.

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

1 nakera Remote (RTR) — samyck ocnu/iorpada IpOUCXOTUT II0
naxkeraM Remote ¢ ykasaHHBIM uaeHTHUEATOpOM. IT0OBI BHIOPATH
HOEHTH(MUEATOD, HAKMHUTE HPOrPAMMHYI0 KHOIKY BuTbl.

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

N nakera Remote unu Data — 3amryck ocrusiorpada 6yaeT IIPOUCXOIUTD
no nmakeraM Remote mim Data, coBmagamomuM ¢ yKazaHHBIM
uaeHTH@UEATOPOM. UTOGBI BHIOPATh HMACHTHMUKATOD, HAKMUTE
OPOrPaMMHYI0 KHOHOKY burbl.

N[ nakera Data u gaHHble — 3amyck ocrusIorpada OyaeT IIPOHCXOIUTH
no nmakeraM Data, coBmagaroniuM c yKasaHHBIM HAeHTHPHUKATOPOM, U
maHHbIM. HaskMmuTe mporpaMMHYI0 KHOHKY BuTbl, 4T00BI BBIOpPATh
UOeHTUMUKATOP, U 33JaTh KOJHYECTBO OalT M 3HAUEHHUS HAHHBIX.

Maker ¢ owmnbKoit — 3amyck ocrusIorpacga O6yaeT IPOUCXOIUTDH IO
nakKeTaM ¢ aKTHBHBIMH ommOkaMmu CAN.
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Bce owmnbkn — samyck ocrmorpada OymeT MPOHCXOTUTh IIPH
OOHAPYIKEHUH JII0O0H OMIHOKN (pOPMBI MM aKTHBHOHN OIIHOKMH.

Owwubka noaTBEpPXAEGHUA — 3aIIyCK OcIuj/Iorpacda OyaeT IIPOUCXOIUTH
IIPH PEeIeCCUBHOM OHUTe IMOATBEPIKIAeHUS (C BHICOKHM YPOBHEM).

Maker neperpyskn — s3amyck ocum/iorpadga OygeT IMPOHUCXOOUTH II0
nakeraM Ieperpy3ku Overload CAN.

4 BpiOpaB yc/0BHe 3allyCKa I10 HAEHTH(MUKATOPY HJIH 3HAUEHHUIM TAaHHbBIX,
BOCIIOJIb3YHTECh ITPOrpaMMHOM KHOOKOM butbl, YT0o0bLI yKaszaTh sTH
sHadeHud B MeHIO0 "Buthr CAN".

Il moJTy4eHus MOAPOOHBIX CBEEHUH 00 HCIIOJH30BAHUU ITPOTPAMMHBIX
kHONOK MeHIO "Butbl CAN" HaKkMHUTE M yAep:KUBATe UCKOMYIO KHOIIKY,
9TOOBI BHIBECTH HA 3KpPAaH (PPArMEHT BCTPOEHHOU CHPABKU.

11 6oJiee ymoOHOI'O IlepeMelleHus MEKIY AeKOOUPOBAHHBIMH JAHHBIMU
MOKHO HCIIOJIb30BaTh pesxknum Macwrab.

Ecnu HacTpoiika He o6ecneynBaeT ycTOMYMBOrO 3anycka, To, BO3Mo>XHo, curHan CAN
HaCTOMNbKO MeAfeHHbI1, YTo MPOMCXOAUT aBTo3anyck ocuunmnorpada. Haxmute kHonky
[Mode/Coupling] (Pe>xxum/cBa3b), 3aTeM Haxkmute NporpaMmHyto KHonky Pexkum,
yT06bl U3MEHUTb peXXuM 3anycka ¢ ABTo Ha HopmanbHbIi.

Cseaenua o nocneaosatensHom aekoauposaHun CAN cm. B pasaene "locnesosartenbHoe
nekoamposaHue CAN" Ha ctpaHuue 393.

MocnepoBarenbHoe aekoguposanne CAN

YTo6hI HACTPOUTH OcHUJIOrpad A mosaydeHus cursajgop CAN, cm.
pasnesn "Hacrpoiika ocrusiorpada maisa curHajioB CAN" Ha crpaHuie 389.

[na Hactpoiiku 3anycka no CAN cm. pasaen "3anyck no CAN" Ha cTpaHuue 391.

Hactpoiika mocenoaTeabHoro nexoguposanus CAN
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1 Haxmwure kHouky [Serial] (locnepgoBartenbH.), 4ToO6bI 0TOOPA3UTh MEHIO
"Tloc/iegoBaTe/qbHOE OEeKOAUPOBaHHeE".

2 Ecau cTpoOKa JeKOJUPOBAHUSA HA SKpPaHe He OToOpakaeTcd, TO IJId ee
BKJIIOUeHUA HamMuTe kKHOMKY [Serial] (MocnepoBarensh.).

3 Eciau ocum/torpad OCTaHOBJIEH, TO I c6opa M AeKOIMPOBAHUS
IaHHBIX HaskMmuTe KHOIKY [Run/Stop] (Myck/Cron).

Ecnu HacTpoiika He o6ecneynBaeT ycTOMYMBOrO 3anycka, To, BO3Mo>XHo, curHan CAN
HaCTOMNbKO MeAfneHHbI1, YTo MPOMCXOAUT aBTo3anyck ocuunmnorpada. Haxmute KHonky
[Mode/Coupling] (Pe>xxum/cBa3b), 3aTeM HaxkmuTte NporpaMmHyto KHonky Pexkum,
yT06bl U3MEHUTb PeXXUM 3anycka ¢ ABTo Ha HopmanbHbIi.

;13 6oJiee ymoOHOTO IlepeMelleHus MeXIy NeKOOTUPOBAHHBIMH JAaHHBIMU
MOJKHO HCIIOJIb30BaTh OKHO Macwrab mo ropusoHTaJIH.

Cm.takke ¢ "Harepmnperarnusa OaHHBIX gexkogupoBanus CAN" Ha crpanurne 395
e "Cymmupymoiiee ycrporicteo CAN" Ha crpanune 396
e "UaTepnpetarusa maHabix CAN Lister" Ha crpanune 397

e "Tlouck mauubix CAN B Tadsune Lister" ma ctpanuie 398
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3anyck no CAN/LIN u nocnenoBarensHoe nekogupoanne 23

Nutepnperauua panubix aekoguposaiua CAN

Active Error Frame (red)

Agilent

0 A&HHbI

Missing Acknowledge (red)

CRC (blue) ~__ : Kanansi
~— L - H D e s e e e RS A e e e oC 1

Data (white) ~__

Data Length Code (blu\é\)\\

Frame ID (yellow) _

e W]l makeTa oTOOpamaeTcd MKeJAThIMU IMU(MpPAMU B NIECTHAOIIATEPUUYHOM
dopMmaTe. ABTOMATHUYECKH OIMpenesasdioTcd MmakeTbl B 11 mau 29 Our.

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

e Kox mauubr mamapix (DLC) oTobOpamaeTcs cHHMM AJj1s makeToB Data u
3eJIeHbIM — JJ1d IMakeToB Remote.

e BaiiThl MaHHBIX /I makeToB Data oTobGpaskaroTca 6eIbIMH ITUMPaMu B
HIeCTHAAIIATEPUYHOM (bopMarTe.

e JlaHHbIE KOHTPOJII IUKJINYECKUM H30bITOYHBIM KomgoM (CRC), ecim
JIeHCTBUTE/bHBI, OTOOPAKAIOTCA CHHUMHU ITU(paMu B
HeCTHAAIATEPUUHOM (popMaTe, UM KPACHBIMHU — /I 0003HAYEHUS, UTO
nekoqep ocrnuiiorpadga paccuutas CRC, oriumuabiii o1 CRC BXOmHOIrO
MOTOKA JTAHHBIX.

e YTJIOBble CHUTHAJIbI OTOOPAKAIT aKTHUBHYIO IIHUHY (BHYTPH
makeTa/Kaapa).

¢ CuHHe JIMHUH II0 CepeauHe OTOOPAKAIT HEAKTHUBHYIO IIHHY.

e Ec/im MecTa BHYTPH I'PAHHI] KaJgpa HEJOCTATOYHO, TO NEKOIMPOBAHHBIA
TEKCT B €ro KOHIle OymeT COKpalleH.
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396

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
llERRII.

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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398

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 JiucTrepe" Ha cTpaHune 143.

Jomo/iHUTE IbHBIE CBeeHud 00 mcmoJb3opanuu KHouku [Navigate]
(HaBurauma) u cpencTs ympasJ/ieHHS cM. B pasiesie "Hapurarnus o
BPEMEHHOU pasBepTKe" Ha cTpaHuile 65.

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
2

Hasxmure ksasuiry [Label], 4To0bI BEJIIOUNTH METKH KaHAJIOB.
Has;xmure kaasuiry [Serial].

HasxkmuTe pyHKIUoHaAbHYI0 Kiaapuily Serial. Bpamaiite pyuky Entry,
4yT00BbI BhIOpaTh HYKHBIH cj0oT (Serial 1 mam Serial 2), u eite pas
HaKMHUTE 3Ty (PYHKIUOHAJIbHYIO KJIABHUIILY, YTOOBI 3aI€HCTBOBATD
IeKOqUPOBaHUeE.

Hasxxmure yHKIUoHaJIbHYIO Kjaapuiily Mode, 3aTeM BbiGepuTe THII
samycka LIN.

HaxvuTe (pyHKIIMOHAJBHYIO KJjaBuiiry Signals, 4ToObl OTKDPBITH MEHIO
LIN Signals.
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Cranaspt

LI 1.3

6 HaxmuTe (pyHKIMOHAJBHYIO KJIABHIILY Source, sarTeM BbIO€pHUTE KaHAJI
i curaasia LIN.

ABTOMaTHYECKH yCTaHAB/IUBAETCA METKA /1A KaHasa-ucrouHuka LIN.

7 Haxwvure PpyHKIHOHaJAbHYIO Kjaapuiry Threshold, 3aTem BpaimaiiTe pydky
Entry, 4T0o6bl yCTAaHOBUTH IIOPOTOBBIA YPOBEHb HAIPSKEHHS Ha
cepenuny curaasa LIN.

ATOT IMOPOTOBBIA YPOBEHb HANPIKEHUA HCIIOJIb3YEeTCSd ITPH
JIEKOJITNPOBAHUM; OH JK€ CTAHOBUTCS YPOBHEM 3aIlyCKa, KOTa yCTAaHOBJIEH
THII 3aIlyCKa Ha BBIOPAHHBIN CJIOT AEKOIMPOBAHUS MOC/IeH0BATE/IbHBIX
JTaHHBIX.

8 Haxmure pyHKIMOHAILHYI0 Kjaapunry Baud Rate, 4ToObI OTKPBITH MEHIO
LIN Baud Rate.

9 Haxmure QPyHKIMOHAJIbHYIO KJaBuiiy Baud, 3aTeMm BparmjaiiTe pydky
Entry, uTo6b1 BBIOpATh CKOPOCTH Ilepeladu TaHHBIX, KOTOpad
corJiacyeTcs ¢ BallluM CUTHaJIOM HIHHBI LIN.

ITo yMOJIYaHUIO IPHUHATO 3HAUYEHHE CKOPOCTH IMepeaayud JaHHBIX
19,2 k6ut/c.

Ecau HU OOMH U3 IPEeIyCTAHOBJIEHHBIX BapHAaHTOB BbIOOpA He
corjiacyeTcsa ¢ BamuM curfajiom muHbl LIN, Bpioepure myHirT User
Defined, 3arem HaxmuTe (pyHKIHOHAIbHYI0 Kjaapuury User Baud u
BpalmaiiTe pydyky Entry, 4ToObl BBECTH 3HAUeHHE CKOPOCTH IIepeaayu
JTaHHBIX.

Bbl MOKeTe yCTaHOBUTH CKOPOCTh Iepegadyd gaHHbIX LIN ot 2,4 kOut/C

mo 625 k6uT/c ¢ muckperHocthio 100 6mT/cC.

10 HaxxMuTe KJIaBHUIILY Back/Up, uro0b! BepHyThcs B MeHI0 LIN Signals.

11 HasxxkmuTe pyHKIMOHAJbHYIO Kaasuiiry Sample Point, 3aTem BpaiaiiTe
pyuky Entry, 4To6nI BbIOpPATh TOYKY BBIOOPKH, B KOTOPOM ocIuiorpad
CUUTBHIBAET OUTOBOE 3HAUYEHUE.
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N ows
1]

70%
80%

Sample Point

12 HaxxmuTe (QPyHKIUOHAJAbHYIO KJjaBumry Standard, sarem BpalmaiiTe pydky
Entry, uro6s1 BeiOpaTh crangapTt LIN msmepsemoro Bamu curuasa (LIN
1.3 mwu LIN 2.0).

g curaanoB LIN 1.2 mosssyiTech ycranoBkoi LIN 1.3. YcranoBka LIN
1.3 mpeamosiaraer, 4YTO CUIHAJ COOTBETCTBYET TaOJ/IMIlE NeHCTBUTE/IbHBIX
3HaYeHHH, MPUBedeHHONH B pasmese A.2 Cuenucpuramuu LIN ot 12
mekabpsa 2002 r. Eciim Balll CUTHaJI He COOTBETCTBYET 9TOHM TalJ/IHIIE,
noJbp3ynuTech ycraHoBrod LIN 2.0.

13 HasxxmuTe (pyHKIMOHAJIbHYIO Kjaauiry Sync Break u BbniGepuTe
MHUHHAMAJIbHOE KOJUYEeCTBO TAKTOBBIX HMIIYJIbCOB, KOTOPOE OIpe/esisieT
IpepbiBaHUEe CHUHXPOHH3aIlMM Balllero curdasa LIN.

3anyck no LIN

YT06bI HACTPOUTh OCHUJIIOTpad IJad moaydeHus curHasga LIN, cMm. pasmen
"HacTpoiika ocrusiorpada mia curiaigoB LIN" Ha cTrpaHuie 399.

3amyck 1mo LIN MoKeT HpPOHCXOOUTH II0 IIepegHeMy (PPOHTY Ha BBIXOE
Sync Break curnasia ogHOIpoBOgHOH IuHBI LIN (KOTOpPBIH oTMedaeT
HaJaJsIo IaKeTa COOOINEHH:d), IT0 UAeHTH(MUKATOPY ITaKeTa HJIH II0
UAeHTUPUKATOPY IIaKkeTa U TaHHBIM.

Jlasiee mpejacTaB/ieH IIakeT cooOIlfeHus o currase LIN.

Sync Sync |ldentifier Data Checksum
Break Field Break Fields Field

f
Sync Break Exit

1 Haxmwure kHouky [Trigger] (Tpurrep).

2 HaxMuTe mporpaMMHYyI0 KHOOKY 3anyck B MeHIo "3aIyck", saTeM
MOBEPHUTE PYUYKY BBOJIa, YTOOBI BHIOPATH IOCJIETOBATEbHBIN CJIOT
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402

(ITocnen. 1 wam Ilocsen. 2), Ha KOTOPOM BBIIOJIHAETCS JEKOTUPOBAHHE
curHasga CAN.

3 HasxkmuTe mporpaMMHYI0 KHOIIKY 3anyck:, M IIOBEPHHTE PYYKY BBOJA,
4TOGBI BHIOPATH OMHO M3 YCJIOBHH 3aIlyCKa.

Sync (Sync Break) — samyck ocrusiiorpada IpoOHCXOOUT II0
nepeaHeMy (GpPoOHTY Ha BbIXode Sync Break curaasia ogHOIpPOBOTHOH
mmHbl LIN, KOTOpBIA OoTMeYaeT HAYaJIO ITaKeTa COOOIeHM.

ID (ugenTuduKaTOpP IAaKeTa) — 3aAMYyCK OCIUJIIOrpada IPOUCXOIUT
mpu O0HAPYKEHHH ITaKeTa ¢ UAeHTH(PUKATOPOM, COBIIAAIOIIUAM C
BBIOPAaHHBIM 3HadYeHHeM. VCIoJIb3yiiTe py4yKy BBOAa, UTOObI BBIOPATH
3HAYEeHHEe HUOAEHTHPUKATOPA [aKeTa.

NA v Danuble (maeHTH(UKATOP TMaKkeTa W JaHHbIE) — 3aITyCK
ocrusiorpada MPOUCXOAUT MPU OOHAPYKEHHHU IMaKeTa ¢
UAeHTUPUKATOPOM U JAaHHBIMH, COBHAHAIOIUMH C BbIOPAHHBIMH
sHadeHUAMU. [Ipu 3aIrycke mo MAeHTHMUKATOPY ITAKeTa N JaHHBIM
BBITIOJTHUTE CJIEAYIOIINe HeHCTBUA.

YTo6bl BbIOPATH 3HAUEHHE HACHTH(MUKATOPA IIaKeTa, HAKMUTE
nporpaMMHyro kKHonky W[ nakera m BocmoJib3yiTech pyvykoi BBOAA.

O6parnTe BHHUMAaHHE HA TO, YTO B KadeCTBe HACHTHQUKATOPA
HakKeTa MOMKHO BbhIOpaTh "0e3pas/IMdHOe COCTOAHHE" U
OCYILECTBJIATh 3aIlyCK TOJILKO II0 3HAYEHHAM IaHHBIX.

Yro06bI 3a4aTh KOJIHUYECTBO OAWT HAHHBIX U BBECTH UX 3HaUYeHUA (B
IIeCTHAAIIATEPUYHOM HJIM ABOUYHOM (popMaTe), HaKMUTE KHOIIKY
butbl u oTtkporiTe meHO "BuThl LIN".

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens
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Jarmyuy 1 1
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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
nexkoampoBaHnue LIN" Ha ctpaHuue 403.

MocnepgoBarenbHoe pgekogupoBaHue LIN

Y106bI HACTPOUTH OCIMJIIOrpad [/Id modaydeHus curuaasios LIN, cm. pasmesn
"HacTpoiika ocrusiorpada njia curiaigoB LIN" Ha crpaHuie 399.

[na Hactpoiiku 3anycka no LIN cm. pasaen "3anyck no LIN" na ctpanuue 401.

Hacrpoiika 1mocjieqoBaTeJabHOro aexkogupoBaHus LIN

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBopactBo nonb3oBarena 403
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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 ¢ "HuTepmnperarusa HaHHBIX gekogupoBanusa LIN" ma crpammne 405
e "Nurtepuperarua ganubix LIN Lister" nHa crpanure 406

e "Tlouck manubIx LIN B Tabnauiie Lister" Ha cTrpanumne 407

404 Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens
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Nutepnperauua paHubix aekoguposanua LIN

Cran LIN
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¢ 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
pasBepTKU (U 3aIMyCTUTH IIPOIECC CHOBA).

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBopactBo nonb3oBarena 405
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406

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:

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens
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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 cTpaHHre 143.

JlomoJIHUTEJIbHBIE CBeJleHus 00 HmchoJib3oBanuu KHolku [Navigate]
(HaBurauua) u cpencTs ynpanjieHHS cM. B pasnesie "HaBuranusa 1o
BpPEeMeHHOH pasBepTKe" Ha cTpaHuile 65.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 407
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e 3anyck no FlexRay u

°.  nocnepoBaTenbHOE AEKOAMPOBaHME

Hactpoiika ocumnnorpada ana curHanos FlexRay 409
3anyck no FlexRay 411
FlexRay Serial Decode 414

g samycka mo FlexRay u mocsieoBaTe/IbHOTO JeKOAUPOBAHUS TpeGyeTcs
monysab FLEX wiam o6uoBsienne DSOX3FLEX.

Hacrtpoiika ocuunnorpaca ana curianoB FlexRay

1 HacTPOHMKH ociu/iorpadga ciaeayeT HoaaTh Ha e€ro BXO[
muddepeHnna bbbl curHa FlexRay ¢ moMolnbio akTHBHOTO
muddepeHuaabHoro IpooHuKa (pekomenmyerca Agilent N2792A), mpu
9TOM HEOOXOMUMO YKa3aThb MCTOYHHK CHUTrHAJIa, YPOBEHb IIOPOTOBOrO
HaIIPAKEeHUsA IIPU 3allycKe, CKOPOCTh Ilepefayddl JTaHHBIX U THII IITUHBI.

YT0o6bl HACTPOUTH OcHH/LIOrpad Ha perucrpanuio curuaioB FlexRay,
BBITIOJTHUTE CJIEAYIOIINe HeHCTBUA:

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

3 Haxmure yHKIMOHAJBHYIO KJaBuiily Serial. Bpamaiite pyuky Entry,
4T00BI BHIOPATh HY:KHYIO MOCJ€T0BaTesbHYyI0 IiuHy (Serial 1 wim
Serial 2), 1 emre pas HaKMHUTE 9Ty PYHKIHOHAJIBHYIO KJIABHUIILY, YTOOBI
3aJIeICTBOBATDH JeKOIMPOBAHUE.

4 Hasxxmure (pyHKmuoHAILHYIO Kaapuiinry Mode, 3aTeM BbiGepuTe peKUM
FlexRay.

Agilent Technologies 409
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410

Haxxvure (pyHKIIMOHAJBHYIO KJjaBuiiny Signals, 4ToO0bl OTKDPBITH MEHIO
FlexRay Signals.

Haxvure (QpyHKIIMOHAJBHYIO KJIABHIILY SOUrce, saTeM BbIOEpHUTE
aHAJIOTOBBIA KaHaJ I IJjiad curxasa FlexRay.

Hasxxmure dyHENmoHa pbHyIo kJaasuiry Threshold, saTem Bpamaiite pydyky
Entry, 4To6b1 BbIOPATH HOPOrOBBLIM YPOBEHb HAIIPSIMKEHM.

Heo6xoguMo yCTaHOBHUTH IIOPOrOBBIA YPOBEHb HAIPSKEHUS HUKE
HEAKTUBHOI'O YPOBHI.

IloporoBrlil ypoBeHb HAIPIKEHUA HCIOJIb3yeTCd IMPU JeKOAUPOBAHUH, U
KOrJa [J1d BHIOPAHHON IIMHBI II0C/IEN0BATEIbHOIO JeKOIUPOBAHUA OyIeT
HACTPOEH THIl 3allyCKa, OH CTaHeT YPOBHEM 3aIlyCKa.

Hazxxmure (pyHKIMOHAIbHYIO KJjasuiry Baud u BpiGepuTe CKOPOCTH
nepeadu JaHHBIX u3MepseMoro curHasa FlexRay.

Haxvure (pyHKITMOHAJBHYIO KJaBUILY Bus u BhIOEpUTE THUM IITUHBI
usMepsaeMmoro curtasia FlexRay.

Heo0xoauMo HOpaBU/IbHO YKa3aTh IIHHY, TaK KaK 9Ta HACTPOHKA BJIHIET
Ha oOHapy:xkenue oino6ok CRC.

10 HaskmuTe (pyHKIMOHAJIbHYIO KJaaBuiily Auto Setup 1/1d BBIIOJIHEHM

CJIEeTYIONINX TEeHCTBUM:

YCTaHOBKH /I UMIIeJaHCa BHIOPAHHOIO KaHaJia MCTOYHHKA 3HAYEHUA
50 OM mpu HMCHOJB30BAHUHN TUQP(EPEHITNATIBHOTO aKTHBHOI'O
NPOOHHUKA C COIPOTHBJIeHHEM HpepbiBanueM 50 Ow;

YCTaHOBKH Kod(dduimeHTa saTyxaHusa npooumka 10:1 mjisa
BBIOPAHHOTO KaHaJ/Ia MCTOYHHUKA;

yCTaHOBKH YpoBH: 3amycka -300 MB (Ha BhIOpaHHOM KaHaJIe
HCTOYHHKA);

BKJIIOYEHHUS ITOJJABJIEHHUSA IIyMa ITPH 3aIlyCKe;
BRJIIOYEHHS II0CIEIOBATEIHHOIO TEKOINPOBaHU;

ycTaHOBKU THHa 3alrycka FlexRay.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens
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3anyck no FlexRay

YT0o6bl HACTPOUTHh OCHH/LIOrpad Ha perucrpamnuio curaaiop FlexRay, cwm.
pasmenn "Hactpoiika ocimsiorpada s curaaiaoB FlexRay" Ha
ctpanuiie 409.

Ilocsie HacTpOUKM ociu/Iorpada Ha perucrpaiuio curHaioB FlexRay
MOJKHO BBIIIOJIHUTh HACTPOMKY 3aIlycKa IO ITakeTaMm (see crpanwuiia 411),
ommuobkaM (see crtpanuiia 412) wam coObITHIM (See cTpanuia 413).

Cseaexua o nocneaosatensHom AekoauposaHuu FlexRay cm. B pasaene "FlexRay Serial
Decode" Ha ctpaHuue 414.

3anyck no nakeram FlexRay

1 Haxmwure (pyHKIUOHAJIbHYIO KJaaBuiry [Trigger].

2 B mento Trigger HaxMuTe (PYHKIMOHAJIbHYIO KJaaBuily Trigger. BpaiaiiTe
pyuky Entry, yTo6b1 BhIOpaTh moc/eqoBaTe /bHYIO IuHy (Serial 1 mam
Serial 2), Ha KOTOPOI OGyHeT BBIMOJHATHCA NEKOOUPOBAHUE CUTHAJIOB
FlexRay.

MakeTel

~p-

3 Hasxmure pyHKIIMOHAJILHYIO KJaBuiry Irigger. Bpamaiite pyuyky Entry,
uyT06bI BhIOPaATH Frame.

4 HaxmuTe QYyHKIHNOHAJIbHYIO K/apuiily Frames, 4To0bl OTKDPBITH MEHIO
FlexRay Frame Trigger.

42 W nekeTa
1

5 Hasxmure dyHEnumoHaapHy0 kjaasuiry Frame lD u ¢ momornibio pydkn
Entry Bp1OepuTe 3HaueHUe uaeHTU(UEKaTopa nmakera All miau sHadveHHe
or 1 mo 2047.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena a1
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6 HasxmuTe (pyHKIMOHAJbHYIO Kjasuiily Frame Type nj11 BeiGopa Tuma
nakKera.

Bce nakerbi

Makerbl 3anycka
Makerbl NULL
Maketbl Sync
HopmanbHbie naketbl
HE naketbl 3anycka
HE nakerb1 NULL

HE naketb! Sync

7 Haxuure pyHKIIHOHAILHYI0 Kjaapuiry Cyc CtRep um ¢ momolnpio pydkn
Entry Bp16epute Kos(d(PUIMEHT IIOBTOPEHHSI CUeTYHKa IHKJI0B (2, 4, 8,
16, 32, 64 wiu All).

8 Haxmure pyHKIIMOHAIbHYI0 KjaaBuiry Cyc CtBas um ¢ momolipio pydku
Entry BpiGepuTe 0a3oBbIi KO3Q@UIIMEHT CUYETYHKA IHUKJI0B oT 0 110
koacppurimenta Cyc Ct Rep munyc 1.

Hanpumep, mipu 6asoBoM KoaddurpmenTe 1 u KosduimenTe
noBTOpPeHHuA 16 3amyck ocrusiorpadga OyaeT BBINOJHEH Ha IHKJIaX 1,
17, 33, 49, 65.

YTo06bI BBIIOJTHUATH 3aIlyCK IO OIpENe/IeHHOMY MUKJIY, IJI
Koa(puIiieHTa MOBTOPEHUI IIUKJIOB YCTaHOBUTe 3HaUeHHe 64 u
HCIIOJIb3yiTe 0a30BbIN KOI(P@PUIMEHT IUKJIOB /I BbIOOPA ITUKJIA.

Y106bl BBIMOJHUTDH 3aIlyCK II10 BceM (JIFOOBIM) IIUKJIAM, OJII IIapaMeTpa
Cycle Repetition ycranosute 3Hauenue All. Ocrusiorpad BbIITOJHUAT
3aIlyCK IIO JIIOOOMY IIHKJLY.

Tak kak onpeaeneHHble naketbl FlexRay Moryt oto6paxatbca peako, pekomeHayetcA
Haxatb knasuily [Mode/Coupling], a 3atem Haxatb (hyHKkLUMOHanbHyt0 knasuwy Mode,
yT06bl YCTAHOBUTb AMNA pexkuma 3anycka 3HayeHue Normal BMmecTo 3HaueHua Auto. [JlaHHan
onepaumA npeaoTBpalLaeT aBTo3anyck ocumnnorpaca B pexxume oXxuaaHua
onpeaeneHHoro naketa u KOM6MHaLMM LIMKIOB.

3anyck no ownbkam FlexRay

1 Haxmwure (pyHKIUOHAJIbHYIO KJaauiry [Trigger].

412 Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens
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2 B mento Trigger HasxxMmuTe (OyHKIIMOHAJbHYIO KJaaBuiry Trigger. BpaiaiiTe
pyuky Entry, uro6nl BhIOpaTh IIOCJeqoBaTe/bHYI0 InHy (Serial 1 man
Serial 2), Ha KOTOpPOH OyHeT BBIIOJHATHLCA NEKOTUPOBaHNE CUTHAJIOB
FlexRay.

3 Haxkmure QYHKIIMOHAJILHYIO KJaBHIILy Trigger, 3aTeM ¢ IIOMOINbI0 PYYKH
Entry Bpioepure Error.

4 Haxmure (pyHKIMOHAJLHYIO KJjaasuiry Errors, saTem BbIGepuTe THII
OILIINOKU:

Bce ownbku

Header CRC Error — omm6ka KOHTPOJ/IS IUKJIAYECKMM H30BITOYHBIM
KOJIOM B 3aroJjIOBKe.

Frame CRC Error — ommn6ka KOHTPOJIS IMKJHYECKUM H30BITOUHBIM
KOIOM B IIaKeTe.

Tak kak ownbku FlexRay BosHukatoT pesako, Haxmute knasuwy [Mode/Coupling], 3atem
HaxmuTe pyHKUMoHanbHyo knasuwy Mode, 4To6bl ycTaHOBMTL ANA pexkuma 3anycka
3HayeHne Normal BmecTo 3HauyeHua Auto. [laHHaA onepauma npeAoTBpaLlaeT aBTo3anyck
ocumnnorpacia B pexxume oxuganua owmbku. BoamoxxHo, notpebyetca oTperynupoatb
3a/iep>Ky 3anycka ocuunnorpada Ana NPocMoTpa onpeAeneHHon oWUBKM Npu Hanuuumu
HECKOMbKMX OLUNGOK.

3anyck no cobbituam FlexRay

1 Haxmwure (pyHKIUOHAJIbHYIO Kjaauiry [Trigger].

2 B menio Trigger HaskMmuTe (DyHKIIMOHAJIbHYIO KJaaBuiry Trigger. BpaiaiiTe
pyuky Entry, uTo6n1 BhIOpaTh IOc/jienoBaTe/ bHy0 muHy (Serial 1 mim
Serial 2), Ha KOTOPOI GyHeT BBIMOJIHATHCA IEKOAUPOBAHHE CHUIHAJIOB
FlexRay.

3 Haxxmure (QyHKIIMOHAJIBHYIO KjaBuIlly Trigger; 3aTeM C IIOMOIIBI0 PYYKH
Entry Bpioepure Event.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 413
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KO nakeTta

All

4 HaxmuTe QPyHKIHOHAJIbHYIO K/apuily Event, saTem BbIGepHTe THII
COOBITHS:

AKTUBauusa
TSS - mocyemoBaTeJ bHOCTh HaYaJa Ilepegadm.
BSS - mocsemoBaTesbHOCTH HayaJja OaiTa.

FES/DTS - mocsieqoBaTe/IbHOCTh KOHIA ITaKeTa WA JUHAMUYECKOro
CJIeIKEHMU.

5 Haxmure Auto Setup for Event.

IIpu 3TOM aBTOMaTHYECKH HACTPAUBAIOTCA ITapaMeTpbl ocIHIIorpada
(kax IOKasaHO Ha JHCIIee) IJId BHIOPAHHOTO 3aITyCKa COOBITHUA.

FlexRay Serial Decode

YT0o6bl HACTPOUTH OCHU/LIOrpad /A MMoJydYeHHs cUrHaiaoB FlexRay, cm.
pasmen "Hactpoiika ocrmsiorpada s curaaiaoB FlexRay" Ha
crpauurie 409.

[na HacTpoiiku 3anycka no FlexRay cm. pasaen "3anyck no FlexRay" Ha ctpanuue 411.

Hactpoiika mocsemoBaTesapHOro AekoaupoBanud FlexRay

1 Hasxwmwure kaapunry [Serial], uTo06bI BhIBecTH Ha dKpaH MeHIo Serial
Decode.

Menio "MocneaceatensHolF

4D MNocnea. My CHrHEN b
Lna 1 Fi P

2 Eciu Ha dKpaHe He IOSBUTCS CTPOKA JIEKOJUPOBAHUSA, HAKMUTE
kJaBuiry [Serial], 4TOOBI BR/IOUYHUTH ee.

414 Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens



3anyck no FlexRay u nocneaoBartenbHoe sekopupoBanue 24

3 Ecam c60p AaHHBIX OCTAHOBJICH, HaxMmuTe Kjaasuiry [Run/Stop], uToObI
3aPEruCTPUPOBATh U IeKOJUPOBATH IaHHbBIE.

Il o6JierdeHUs TPOCMOTPA JTEKOAUPOBAHHBIX TAHHBIX Bbl MOKETE
OJIH30BATHCA OKHOM Z00m (C PACTSMKKOH OCIHJIIIOTPAMMBI 110
TOPU3OHTAJIN).

Cm.1akke ¢ "Hurepuperamus gexkogupoBanus FlexRay" Ha crpanune 415
e "Cymmarop FlexRay" Ha ctpanune 416
e "NHTepnperarnua AaHHBIX JucTepa FlexRay" Ha ctpanune 417

e "llouck manabix FlexRay B sucrepe" Ha crpanune 417

Nutepnperauua pekoauposanua FlexRay

Kanans
10.0:1
10.0:1

TG THMHE

~-

e Tun makera (NORM, SYNC, SUP, NULL - cuHHH LBET).
¢ ID makera (mecATHYHBIE ITU(PHI — JKEJITHIH I[BET).
e JlaiuHa MOJIE3HON HArPY3KH (JEeCATHYHOE UYHCJIO CJOB — 3€JeHBIA IIBET).

¢ CRC saroJsioBka (IecTHaglaTepHUYHbIe YHCJIA — CHHUI I[BET, COOOIIeHne
006 ommbke HCRC - KpacHBIH I[BET).

e Homep mnuksaa (mecaTUUYHbIE YNCIA — KEJITBIH I[BET).

e BaiiTbl JaHHBIX (IIeCTHAMIATEPHYHbIE YKC/Ia — OeJIbIA I[BEeT).

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBopactBo nonb3oBarena 415



24 3anyck no FlexRay v nocnepoBatennHoe AeKoaupoBaHue

¢ CRC makera (11ecTHafllaTepHYHbIe YHC/Ia — CUHHH I[BET, COOOIIeHHNEe 00
ommnbke FCRC - KpacHBIN IIBET).

e OmuOKN MakKeTa U KOSUPOBAHUS (CIIEIUAJIbHBIA CAMBOJI OIIUGKHA —
KpPacHBIH I[BET).

Cymmarop FlexRay

CymMmatop FlexRay cocToUT M3 CUETUYUKOB, KOTOPbhIE MO3BOJIAIOT HAMPIMYIO
U3MePATh KadyecTBO U 3P@PEKTUBHOCTh PaOdOThI IMIUHBI. CymMMaTOp
oToOpaskaeTcsd Ha 9KpaHe, ecau g nmapaMmetrpa FlexRay Decode
ycranoBseHo 3HadyeHHne ON B MeHI0 Serial Decode.

T THHP

¢ Ha cyerunke FRAMES B peinme peajibHOIO BPEMEHH OTOOPaKaeTCI
KOJIMYECTBO BCEX MPUHATHIX IIaKETOB.

¢ Ha cuerunmke NULL oToOpakaeTcss KOJIMYECTBO U IIPOIEHT HYJIEBBIX
aKeTOoB.

¢ Ha cyerunmke SYNC oToOpaskaeTcsa KOJHMYECTBO U HPOIEHT HAKETOB
CHUHXPOHU3AITUH.

CyMmMmaTop paGoTaeT, CYATAET IMaKeTbl M PACCUUTHIBAET IIPOIIEHTHOE
OTHOIIIEHUE, NaKe eCJAU OCIUJIIOrpad ocTaHOBJeH (cOOP HAHHBIX He
BeIeTcs).

IIpu BOSHHKHOBEHHHU MEPErpYy3KH CUETUYHK OTOOpaKaeT COOOIeHHe
OVERFLOW.

IIpu HaxkaTum QyHKmuoHa bHOH Kiasuinu Reset FlexRay Counters snadenHus
CUYETYNKOB OOHYJISIOTCS.
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3anyck no FlexRay u nocneaoBartenbHoe sekopupoBanue 24

Nutepnperauua panubix nucrepa FlexRay

1

-oB4.02

HCRC

CYL Daqubie

“106.60s|1 |1 2739 |0l |0l ol Q07F3A Agilent
-91.56us |2 1T [026 |01 [0l 02 S15ECD : SE
56.57Us |1 T [239 |00 [00 01 49C7F6 T
-41.56us |2 1T [026 |00 [00 02 S5EGOL it et i
> | L 1T [239 |01 |01 01 907F3A 1.00G

g.440us |2 1 [026 |01 |01 02 S15ECD

43.43us |1 T [239 |00 [00 Ol 49C7F6 © Kenano
55.44us |2 1 55EB01

93.45us |1 1 907F3A

O TMEHKTE MapamaTgol

WHEHME ~iP-

Kpome cramgapTaoro crosoma Time suctep FlexRay comepuT cieayrolpe
CTOJIOIIBI.

e FID - mmenTuduraTop Iakera.

e Len - pgjimHA 1OJI€3HOU HATPY3KU.
e HCRC - CRC 3aroJioBka.

e CYC - HOMep IHKJIA.

e JlaHHBIE.

e FCRC - CRC mnaxkera.

e IlakeThl ¢ OIMIMOKAMH BBIIE/ISIOTCI KPACHBIM.

Mouck panubix FlexRay B nucrepe

DYHKITUA TMOUCKA y OCIIIorpada I03BOJIAET BaM OTBICKHMBATH (U
MapKHUPOBaTh) OIpeJieJIeHHbIe THUIThI JaHHbIX FlexRay B sucrtepe. Bol
MoOKeTe MHoJib3oBaThca KjaBuiiieil [Navigate] u asmemeHTaMu yrnpasJieHuS
/I TIepeMelleHUus M0 MapKUPOBAHHBIM CTPOKaM.

1 Hasxmwure kaapunry [Search], korga BeIOpaH peXHM OEeKOTHPOBAHUI
mocJjaegoBaTeJbHbIX TaHHBIX FlexRay.
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24 3anyck no FlexRay v nocnepoBatennHoe AeKoaupoBaHue

2 B menio Search HaskmuTe (PYHKIIMOHAJILHYIO Kjaapuiiny Search szaTtem
BpalmaiiTe pydky Entry, 4To6bl BhIOpATh MOC/IEHOBATE/IbLHYIO IIHHY
(Serial 1 uam Serial 2), Ha KOTOpPOI HEeKOAHPYIOTCS cUTHAJIBI FlexRay.

3 Haxwmure xasuiiry Search for B Menio Search m BhiOepuTe OOUH U3
CJ/IEIYIOINX BAPUAHTOB.

Frame ID - moumck makeToB ¢ yKasaHHBIM HAeHTH(pHUEATOPOM. UTOOBI
BBIOPATh HAEHTU(MUEATOP, HAKMHUTE (PYHKIIMOHAJIHLHYIO KJIABHUILLY
Frame ID.

Homep uukna (+ ID nakera) — IoMCK ITaKeTOB C YKa3saHHBIM HOMEPOM
UK U uaeHTuduraropom. JIj1sa BbI6opa HAeHTUPUKATOPA HAKMUTE
dyHEIHOHAIBHYI0 Kjaasuirny Frame ID. [[yia BbiOopa HOMepa HAKMUTE
dyHEIIHOHAJIbHYI0 KjaaBuiry Cycle #.

Data (+ Frame ID + Cycle number) - mouck maxkeToB ¢ yKasaHHBIMH
JaHHBIMH, HOMEPOM IUKJIa U UAeHTHMUKATOPOM mHakera. [lJia BbIGOpa
uaeHTH(UKATOPa HAKMUTe QPYHKIMOHAJIbHYIO Kiaasuiry Frame ID. [[is
BbIOOpPA HOMepa HaKMHTe (PYyHKIMOHAJIbHYIO KjaaBuiry Cycle #.
Haxmure QyHKIMOHAJIbHYIO Kjasuiry Data, 4ToGbl OTKPBITH MEHIO, B
KOTOPOM MOKHO BBECTH 3HAUYeHWe TaHHBIX.

Header CRC Error — ommoka KOHTPOJIS IMKJIUYECKUM H30LITOUHBIM
KOJIOM B 3ar0JIOBKaX.

Frame CRC Error — omn0ka KOHTPOJIS IMKJIAYECKUM H30BITOUHBIM
KOJOM B ITaKeTax.

Errors - HaxokgeHHe BceX OIIMOOK.

3a MOIMOJHUTEJHLHOH HH(pOopMaIlMell 0 MOMCKe MAaHHBIX oOpallaiiTech K
paspesy "llouck maHHBIX B JucTepe" Ha cTpaHulle 143.

3a JIOIIOJHUTEJHbHOH HH@oOpMamueil o nmpuMeHeHun KJjaapuiiiu [Navigate] u
2JIEMEHTOB yIIpaBjeHHs oOpalaiTech K pasmeday "Hapuraius mo
BPEeMEHHOU pasBepTKe" Ha cTpaHuile 65.
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X
PykoBopacTBO Nnonb3oBarena

o

@ee. 25
o 3anyck no 12C/SPI u
. nocneaoBarenbHoe AEKOAUPOBaHUE

Hactpoiika ana curnanos 12C 419

3anyck no 12C 420

MocnenosatensHoe aekoaupoBaHue 12C 425
Hactpoiika curnanos SP1 429

3anyck no SPI 433

MocnenosatensHoe aekoaupoBaHue SP1 436

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 49



25 3anyck no 12C/SPI u nocnepoBatenbHoe feKoAMpOBaHMe

3anyck no 12C

420

Haxvure kHouky [Serial] (MocneaoBatenbH.).

Haxvure nmporpamMmHyi0 KHonKy [ocnepoBarenbH.. C IIOMOIIBIO PYYKH
BBOAA BhIOepuTe Hy:KHBIN caoT (Ilocien. 1 mam Ilocien. 2), 3aTeM CHOBa
HaKMHUTE MPOTPAMMHYI0 KHOIIKY, UTOOBI BKJIIOYHTHL TEKOIHPOBAHUE.

Haxkmure mporpammHyro KHONKY Pexum u BpiGepuTe Tum 3amycka I2C.

HasxkMuTe mporpaMMHYI0 KHOIKY CurHanbl, 4To0bI OTKPBITH MEHIO

"Curnasner 12C".

Ilna curaasioB SCL (imHUA cuHxpoHusanuu) u SDA (mocjemoBaTesibHbIE
aHHbBIE):

a Iloak/rounTe KaHAJJ ocCIM/IIOrpada K HCTOYHUKY CHUTHAJIA
TECTUPYEMOI'0 YCTPOICTBA.

b Haxmure nporpamMuyio kHonky SCL mim SDA u moBepHHUTE PYUKY
BBOJA, YTOOBI BHIOPATDH /I CHUIHAJIA KaHAJ.

¢ HaxmuTe COOTBETCTBYIOIIYI0O HIporpaMMHyio KHouky [Mopor u
MOBEPHUTE PYUYKY BBOJIa, YTOOBI BHIOPATh YPOBEHb IIOPOTOBOTO
HaIpsKeHus CHUTHaJIA.

YPOBEHB ITOPOTOBOr0 HAIPMKEHUA HCIIOAb3yeTCd IIPU JeKOIUPOBAHUH,
¥, KOra JJIA BBIOPAHHOTO CJIOTA MOCJIEN0BATE/LHOTO NeKOINPOBAHUA
OymeT HACTPOEH THUII 3aIlyCKa, OH CTaHET YPOBHEM 3aIlycCKa.

JlaHHBbIE MOJIKHBI ObITh CTAOHJIBHBI HAa HPOTIMKEHUH BCErO
HMHTEHCUBHOIO ITUKJa CHHXPOHHU3AIIUH, B MPOTUBHOM CJjy4dae OHU
OyayT HHTEePIPeTUPOBAaHbI KaK yCJAOBHE Havajla UJIA OCTaHOBA
(mepemadya JAaHHBIX MPH WHTEHCUBHOM ITHKJI€ CHUHXPOHHU3AIIUN).

/1 KaHaJIOB-UCTOYHUKOB CUTHAJIa aBTOMATHYECKH yCTAHABJIUBAIOTCA
MmeTkn SCL m SDA.

YT0o6bI HACTPOUTDH OcHUJIOTpad JJId MOoJIydeHHus curHasaoB 12C, cMm. pasmen
"Hactpotika aja curxHasoB 12C" Ha ctpanuiie 419.
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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
MOBEPHUTE PYUYKY BBOJA, YTOOBI BHIOPATH IIOC/IEI0BATE/bHBIH CJIOT
(ITocnen. 1 mam Ilocsen. 2), Ha KOTOPOM BBIIOJIHSAETCSA JEKOTUPOBAHHE

curnasos 12C.

4 HaxMuTe HpOrpaMMHYI0 KHOIKY 3anyck:, ¥ IIOBEPHHUTE PYYKYy BBOJA,
4YT00bI BHIOPATh OJHO M3 YCJAOBUH 3aIlyCKa.

YcnoBue Hayana — 3amyck ocrupsiorpada BBIIOJJIHAETCS MPHU Iepeaade
naHHbIX SDA oT cTrapmux K MJIIIIIAM IIPU UHTEHCUBHOM ITUKJ/IE
cuaxpoHusanuu SCL. B 1esax 3amycka (BK/I0YAd 3allyCK IO HaKeTaM)
nepesalyck pacCMaTPUBaeTCsI KaKk yC/JI0BUe HadaJa.

YcnoBue octaHoBa — 3aITyCcKk ocIu/Isiorpada BBIIIOJHAETCI HPU
nepegade gaHHBIX (SDA) oT MJIAQIINX K CTAPIINM IIPH MHTEHCHUBHOM
nukJae cuHxpoHusanuu (SCL).

SATN T TN /NI AN
seL TN/ 1T\ NSNS ST

Start Address R/ Ack Data Ack  Stop
Condition Condition

OrcyrcTBME NOATBEPXKAEGHUA — 3AIIyCK OCIH/IIOrpada BBIIIOJJIHIETCI IIPHU
crapunx gaHHbIX SDA Bo BpeMs JI060ro OMTa CHHXpOHH3aruu Ack
SCL.

Appec 6e3 nogtB — ocrusIorpad 3aIyckaeTcs, KOrja MOATBEPKIeHIE
BBIOPAHHOTO II0JIA aJpeca OKas3bIBAeTCd JIOMKHBIM. BUT UTeHH/3aIIHUCH
HUTHOPUPYETCH.
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422

Mepesanyck — ocru/Iorpad 3alryckaeTcs, KOraa mepes ycJIOBHeM
OCTAaHOBa BO3HHKAET ellle OJHO yCJO0BHE HadvaJa.

CuutbiBanue aanHbix EEPROM — Tpurrep BBIIOJIHSAET IOUCK 3HAYEHUS
1010xxx ympasJ/aiomiero 6aiita EEPROM B cTpoke SDA, mocie
KoTopoli ciaenyeT 6uT Read m 6uT Ack. 3aTeM BBIIOJHAETCS ITOUCK
3HaUYeHUsd NAHHBIX U KJIACCH(PUKATOPA, 33JaHHOIO IIPOrPaMMHBIMU
kHomkaMu [laHHble u [laHHble — IIpy OOHAPYKEHHH STOTO COOBITHS
ocrnmorpad samyckaeTcs Ha (PpPOHTe CHHXPOUMITYJIbca IJId OUTa
Ack mocse 6aiiTa gaHHBIX. BalT JaHHBIX He 00A3aTeJbHO TOJIKEH
cJIEOBATh Cpasy IIocJe YIPaBJIAIOIIEro GanTa.

Read
- — o \ _ o
SDA _E_\:L/_1010xxx I VA U G
SCL | , / 77_\_/_\_/_\_/_178_\_@ __
L [ R
Startor  Control R/ Ack Data Ack

Restart  byte Trigger point
Condition

Maker (Hauano: app7: cuut: noaTB: paHHbie) v [aker (Hauyano: app7: 3an:
NOATB: AaHHble) — 3AIyCK OCITU/IJIOrpacda BBINOJHAETCA B 7-OHTHOM
pekuMe aapecanuy II0 MMaKeTy YTEeHUS W/ 3amuch Ha 17-M dpoHTe
CHHXPOUMIIYJIbCA, €C/IU B IIAa0J0HE COBIAJIAIOT BCe OUTHI. B mesax
3aITyCKa Iepe3amyCck paccMaTpUBaeTCs KaK yCJIOBHe HadaJia.

Re"{f Write
SDA T\ ST /NI Ay
1 | 1 1
SCL | I\ 17\ /8 \ o\ _/1-7 8 9 /T
e A— R S E— -
Start or Address R/ Ack Data Ack Stop
Restlgrt Trigger point Condition
Condition 17th clock edge

Maker (Hauano: agp7: cuuT: NOATB: AaHHbIE: NOATB: AaHHbIe2) wu lMaker
(vavano: app7: 3an: noATB: AaHHbIE: NOATB: AaHHble2) — 3aIlyCK
ocnuIorpada BbIINOJIHAETCA B 7-OMTHOM PEKHMMeE aJpecaliuy I10
HaKeTy YTEeHUA WU 3alucH Ha 26-M (PpOHTE CHHXPOUMILYJIbCA, €CJIH
B 11a0JI0HE COBHIAJAIOT BCe OUTHI. B Ife/aX 3allycKa Ilepesamyck
paccMaTpuBaeTcd Kak ycJIOBHe HadaJsia.
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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 425.
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NocnepoBarenbHoe aekopgupoBanue 12C

Yro6bl HACTPOUTD OCIUJLJIOrPAd /1 MMoJaydyeHHusa curaasaos 12C, cMm. pasges
"Hactpoiika njisa curxHasioB 12C" Ha ctpanune 419.

[na Hactpoiiku 3anycka no 12C cm. pasaen "3anyck no 12C" Ha cTpanuue 420.

Hactpoiika mocsemoBaTe bHOro aekoaupoBanus 12C

1 Haxmwure kHouky [Serial] (lMocnepoBatenbH.), 4ToObI 0TOOPA3UTh MEHIO
"Tloc/iegoBaTeqbHOE OEeKOAUPOBaHUeE".

CurHansl AnuwHa aap

~-

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 cTpanuie 426
e "NaTepnperarua maHHbiXx 12C Lister" Ha crpanurne 427

e "Tlouck mauubIx 12C B Tadsure Lister" Ha crpanurne 428
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Nntepnperauua paHubix aekoguposanua 12C

EKOAMPDOBEHHE

CurHans

~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 cUuTBIBAHHS CO 3HAYKOM "R" 0TOOpaskaroTcs 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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¢ Hayimyue B CTPOKe NEKOAUPOBAHUI KPACHBIX TOUEK O3HAUYAET
BO3MOMKHOCTh OTOOpasKeHHs OOJIbIIEro KOJUYECTBA MAaHHBIX. /1

OPOCMOTPaA JAHHBIX MOIKHO BBIIIOJTHUTH MMPOKPYTKY HWJIN YBEJIUYIHUTD

K03 pUITeHT pa3BepTKH.

e lckaskeHHble 3HAUYEHUA NINHBI (Hel'IOJIHLIe nJjian HeOHpe,E[eJII/IMbIe)

OTOOPAKAIOTCA PO3OBBIM IIBETOM.

¢ HewuspecTHble 3HAYEHHUS WIMHBI (HEOIpeIeaeHHbIe HJIH OLIMOOYHbBIE)

OTOOPAKAIOTCI KPACHBIM.

Nutepnperauua pavubix 12C Lister

A&HHb &

06

Cran
OTCYT. NoaTE

41 47 49 4C 45 4E 54

10 40 53 4F

3.901ms

O TMEHITE
MWacwT

MNapameTpol

~-

»

C Dy

TTl
Agilent

Kpome cTanmapTHOro crosoia "Bpemsa", B menio "[2C Lister" Tak:xke

OTOOPAKAIOTCA CJIETYIOIHE CTOJIOIIBI:

e Ilepesamyck — o6GosHadaeTcs sHadykoM "X".

d A,upec — 3amuch 0003HAYAETCA CHHHUM, YTeHUue — KeJITbIM.

e JlanHbIe — OGANTBI JAHHBIX.

25

e OTcyTCcTBHE HOATBEPIKIEHHSI — oOo03HAUYaeTcA 3HaAUYKoM "X", M, ecjH 3TO

omnbKa, TO BBIAE/IeTCI KPACHBIM.
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428

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
OAaHHBIX B JucTepe" Ha cTpaHHre 143.

Jlomo/tHUTE/IbHBIE CBeJeHHs 00 mcmosb3oBannu KHouku [Navigate]
(HaBurauma) u cpepgcTs ymnpas/ieHHsS cM. B pasmaesie "Hapuranus 1o
BPEeMeHHOU pasBepTKe" Ha cTpaHuile 65.

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 Haxwmwure xHonky [Label] (Merka), 4T0ObBI BEJIIOUYNUTH METKH.
2 Haxwmure xHomnky [Serial] (MocnepoBatensH.).

3 Haxmure mporpammuyio kHonky [ocnegoBatenbH.. C IOMOIIBIO PYYKH
BBOJa BhIOepuTe Hy:KHbIN caoT (Ilocien. 1 wam Iocen. 2), 3aTeM CHOBa
HaKMHTE IIPOTPAMMHYI0 KHOIIKY, YTOOBI BKJIIOYHTH AeKOJHPOBAHUE.

HasxkMuTe mporpaMMHYI0 KHOIKY PexXxum m BbiOepuTe Tum samycka SPI.

HasxMure nmporpaMMHy0 KHOHKY CurHambl, 4TOGbI OTKPBHITH MEHIO
"CuraaJspr SPI".

6 HaxMuTe mporpaMMHYIO KHOHOKY TaKTOBbIA CUITHaN, YTOOBI OTKPBITH MEHIO
"TakToBBIN curHasa SPI".

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 429



25 3anyck no 12C/SPI u nocnepoBatenbHoe feKoAMpOBaHMe

430

Ceen. o aucn

B MeHio "TakToBbIM curHas SPI" BBIIOJHUTE CJIeAYIOIHEe TeHCTBHUI.

a HaxmuTe mporpaMMHYI0 KHOIKY TakTOBbliA CUTHaN U C IIOMOINBIO PYYKH

BBOJA BbI6epI/ITe KaHaJI, HOI[COGI[HHQHHbeI K JIHMHUHN CHHXPOHU3AIIWUHN
SPI.

KaHa/ry MCTOYHHKA aBTOMaTHYecKu OymeT InpucBoeHa meTka CLK.

Hasxmure mporpaMMHuyr0 KHOIKY [lopor, 3aTeM ¢ mOMOIIBI0O PYYKH
BBOjJIa BhIGEpHUTE YPOBEHb IIOPOTrOBOI'0 HAIPSKEHUS TAKTOBOI'O
CHUTHAaJIA.

ypOBeHb IIOPOroBOT0 HAITPIKEHUI HUCIIOJIb3yeTCd IIPU OJEeKOJUPOBAHNU,
", Korga OJId BbIGpaHHOI‘O CJI0Ta II0CJIeJ0BaTe/JIbHOI'0 JEKOOINPOBaAHUI
6y;(e'1‘ HaCTPOEH THUII 3allyCKa, OH CTaHE€T YPOBHEM 3allyCKa.

HaxMuTe mporpaMMHy0 kHomky "OTkioHenue" (4 1), uroGer
BBIOpATh HepeaHuil PPOHT WK 3aHUN (PPOHT [JIsI MUCTOYHUKA
TAKTOBBIX CHUTHAJIOB.

OTa KHOIIKA II03BOJIIET BbIOPATh (PPOHT CHHXPOMMILYJIbCA, KOTOPBIHN
ocuutorpad OyaeT MCIIOJIb30BATh /1A (PHKCAIIMN HOC/Ieq0BaATE/IbHBIX
maHHpIX. IIpy BR/IOUeHHH mnmapamMerpa CBegeHus o gucnnee Ha rpaduke
OTOOPAKAIOTCSA H3MEHEHHUs, OTPaMKAIoIINe TeKyllee COCTOSHHE
TaKTOBOTO CHUTHAJIA.

7 Haxuure mporpammuyio kHonky MOSI, uTo6b1 OTKpHITH MeHIO "BbhIxop
Bedyllero, BXoa Begomoro SPI".

B menmoo "Bpixoj Begylero, Bxoj Begomoro SPI" BbIIOJIHHATE cJIeyIOIHE
el CTBUA.

a Haxmure nporpamMuyio kHomky [fauHbie MOSI 1 ¢ moMmombio pydru

BBOJIa BbIOEpUTE KaHaJ, IOACOeTUHEHHbIA K JIMHUHU
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nocJsienoBaTe bHbIX TaHHBIX SPI. (Ec/in BbIOpAaHHBINA KaHAJ OTKJIIOYEH,
BEJIIOYUTE €ro.)

Kanany ucTOYHUMKA aBTOMaTHYeCKH OymeT mpucBoeHa merka MOSI.
b Hasxwmure nmporpamMmuyio kHomky [loper, 3aTeM ¢ momoinplo py4dku

BBOJIa BbIGEpPUTE YPOBEHb IIOPOTOBOTO HAIpAxKeHUsa curHamga MOSI.

YPOBeHb IMMOPOTrOBOT0 HAIPSKEHUSI HCIOJIb3yeTCs IMPHU AeKOTUPOBAHUH,
¥, KOrfga /i1 BHIOPAHHOTO CJIOTA MOC/Aed0BaTE/IbHOTO AeKOINPOBAHU
OyJeT HACTPOEH THII 3aIlycKa, OH CTaHET YPOBHEM 3alrycKa.

8 (omosaurenpHo) Hammure mporpamMuyio kHonky MISO, uTo6b1
OTKPBITb MeHI0 "BbIxoj Bemymiero, Bxoj Bemgomoro SPI".

B meHmo0 "Bbixoj Begylero, Bxoj Begomoro SPI" BbIMOJIHUATE cJiemyIOIHe
MeHCTBU.

a Hasxvure nporpammHyio KHOnKy [laHubie MISO u ¢ momorpio pydru
BBOjJIa BbIOGepHUTE KaHaJ, IOACOeIUHEHHBIH KO BTOPOH JIMHHUH
noc/ieqoBaTe/bHbIX JaHHbIX SPI. (Ec/in BhIOpaHHBIH KaHAJ OTKJIIOYEH,
BKJIIOUUTE €ro.)

KaHasry mcTOYHHMEKA aBTOMATHYECKU OyaeT IpucBoeHa MeTka MISO.
b Hasxmure mporpamMHyio kKHomky [lopor, 3aTeM c IIOMOIIBIO PYyYKN
BBOjIa BhIGEpHUTE YPOBEHb IIOPOrOBOr0 HaIpsxKeHus curHaga MISO.

ypOBeHb IIOPOroBOT0 HAITPIKEHUI HUCIIOJIb3yeTCs IIPU JEeKOJUPOBAHNHU,
H, Korga OJId BbIGpaHHOI‘O CJI0Ta IIOCJIeJ0BaTe/JIbHOI'0 NJEKOOINPOBAHUI
6y;(e'r HaCTpPOEH THUII 3allyCKa, OH CTaHE€T YPOBHEM 3allyCKa.

9 Ha:xMuTe mmporpamMMHyi0 KHOIKY CS, 4ToO0bI OTKPBITH MeHI0 "CHUIHAJI
’
O6paH.{eHI/I§I K MHEKpOCXeMe SPI".
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Jarmyuy se1 O TTL

Agilent

MeTaHHME
1 Kanansl

0c 1

Ceen. o aucn

B Menro "CurxaJ ooOpallieHuss kK MHKpocxeme SPI" BbIMOJIHHTE
cJIeayIole TeHdCTBU.

a C momoipio nmporpaMmmHoi kHonku CtopmupoBartb naker no BbiGepuTe

cUrHa/l (pOpMHPOBaHUSA MHaKeTa, KOTOPBIA ocIu/Iorpad Oymaer

HMCHOJIb30BATh IJIA OIIpeae/eHUsd (PPOHTA CHHXPOHUMITYJIbCA, KOTOPBIH

OyHeM MepBbIM B IOCJIETOBATEIHLHOM 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 curnasgos SPI" Ha cTpanuiie 429.
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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
HOMOIIbI0 PYYKH BBOJA BbIOepHUTe IocjaeqoBaTesibHbIN cioT (Ilocsem. 1
unu I[locsen. 2), HA KOTOPOM OY/eT BBIMOJHATHCSI AeKOJUPOBAHHIE
curiasioB SPI.

3 Haxmure mporpammHyio kHonky Hactpoiika sanycka, 4ToObI OTKPBITH
meHio "Hacrtpoiika samycka SPI".

SPI”

Butsl!
16

4 HaxxmuTe mNporpaMMHYI0 KHOIIKY 3anycK, 3aTeM C IOMOIIBI0 PYYKH BBOA
BbIOEPUTE YCJIOBHUS 3aITyCKa:

IlaHHble Bbixoaa Bepywero, Bxoga segomoro (MOSI) — s samycka mo
cursasly naHHbix MOSI.

IlaHHble Bxoaa Beaywiero, Bbixoga segomoro (MIS0) — s samycka mo
curiaJsry gaHabix MISO.

5 Haxmure mporpaMMHyo KHoOkKy butbINe m ¢ momolnbpo pydku BBOJIA
samadiTe uncsao ouT, (ButbiN?) B cTpoke moc/ieqoBaTe/bHBIX TAHHBIX.

Mo:kHO 3a7aTh JI000€ YHCJIO OUT B CTPOKe B AuamnasoHe oT 4 mo 64.
3HauveHHUd /I CTPOKU IIOC/IETOBATE/JbHBIX TaHHBIX OTOOPAasKAOTCI B
ctpoke gaHHbIX MOSI/MISO B oGjactu popMbl 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 BpallleHHA PYYKH BBOJa OUT OymeT BbIEJEH B CTPOKe
IaHHBIX, OTOOpasKamwIneicad B o0/1acTd (PopMbI CHUTHAJIA.

b Hasxwmure mporpammuyio kHonky 01X, uTo6bl ycTaHOBUATDH [IJ1s1 OUTA,
BBIOPAHHOTO C HOMOIIbIO IIPOrpaMMHOII KHonKu bur, smadenue 0
(amskoe), 1 (Boicokoe) mu X (6e3pa3jIMIHOE COCTOSHHUE).

Jarmyw, sp1 [ TTL
Agilent

Of A&HHEIX
Hapman tHe

Mapar
TTL
TTL
TTL

1
FEFFEU
03 10 00 00

Butel ! I VG \ . @.aMcn
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 436.
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MocnepoBarenbHoe aekogupoBaHue SPI

436

YTo6bI HACTPOUTD OCIHJLIOTPAd O/1d mojydeHus curuaasoB SPI, cMm. pasgesn
"Hactpoiika curuaJsioB SPI" Ha cTpanuie 429.

[na Hactpoiiku 3anycka no SPI cm. pasaen "3anyck no SPI" Ha cTpanuue 433.

Hactpoiika moc/emoBaTe bHOr0 AekoaupoBanus SPI

1

Haxvure kHouKy [Serial] (MocnegoBatenbH.), 4To6bI 0TOOPA3UTh MEHIO
"Tloc/iegoBaTesbHOE OeKOAUPOBaHHeE".

CurHansl

~-

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.
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Cm.takke ¢ "HuTepmnperarusa SaHHBIX JekogupoBanus SPI" Ha crpanune 437
e "NuTepnuperarua gaHubix SPI Lister" Ha cTpanure 438

e "llouck mamuabix SPI B Tabsune Lister" Ha crpanune 439
Nutepnperauua paHHbix aekogupoBaHua SPI

S TTL
Agilent

A 8 1¢

FF_FF _FF _FF_FF FF_FF ED
[

03 10 00 Q0

posaHme”
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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438

¢ 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

Cran ) TTL

Bpema

-9.875ms
-6.593ms
-5.852ms
-4 .567ms FF FF FF FF
FF ED 73 BF

EF 49 4C 45 4E 54

00 00 00 00 00 00 + Agilent

53 4F
00 0o

1.768ms 02 : Kanant
2.945ms oC 100
>_408ns ¥ilnc 10.0:1

O TMEHITE MNapameTo

MacwTas ~-

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 JiucTepe" Ha cTpaHune 143.

/11 moJIyYeHHuA TOIOJTHUTEIbHOH MHPOPMAITUH 00 HUCIOJIb30BAHUN KHOIIKH
[Navigate] (HaBuramua) cm. "Hapuraimusa 1o BpeMeHHOI pasBepTKe' Ha
cTtpaHuile 65.
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X
PykoBopacTBO Nnonb3oBarena

o

Q@oe- 26
o 3anyck u feKkogupoBaHue
o nocnepoBatenbHbIX AaHHbIX |12S

Hactpoiika ocumnnorpada ana curHanos 12S 441
3anyck no curHanam 12S 445
[lekoaupoBaHue nocneaoBatenbHbiX AaHHbIX 12S 448

1 peanusalium 3allycka mo curfHajgam [2S u mekogupoBaHuUd
OC/IefOBATE/ILHBIX JaHHBIX 12S Tpebyercsa omusa AUDIO wmin
mojgiepHuU3arusa DSOX3AUDIO.

OaHoBpeMeHHO MOXHO AeKoAUpOoBaTh CUrHanbl TONbKO 0AHOW NOCNeA0BaTeNbHOM LLNHbI
12S.

Hacrtpoiika ocumunnorpada pna curuanos 12S

Hacrpoiika ocrmiorpada /s CUTHAJIOB %S (Inter-IC Sound wuman
Integrated Interchip Sound) Br/oodYaeT B ce0s IPHCOETHUHEHHE
ocum/Iorpada K JUHHUAM II0CIeN0BATe/TbHON CHHXPOHU3AIMU, BHIGOPA
CJIOBa M MOCJIEI0BATEJbHBIX JTAHHBIX C MOCIEIYIONell YCTaHOBKOI
HOPOTOBBIX YPOBHEH HAIIPIKEHU.

YTo6bI HACTPOUTH OCHHJIJIOrpad HA PErucTPAIUI0 CUTHAJIOB 125
BBIIIOJTHUTE CJIEAYIOIIUE TeHCTBUS.
1 Hamwmwure kaasuiry [Label], ¥To6bI BKIIOYNUTHL METKH KAaHAJIOB.

2 Haxwuure ksasuiry [Serial].

Agilent Technologies al
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442

Hasxxmure (pyHKIuoHa bHYI0 Kaasuily Serial. Bpamaiite pyuky Entry,
4yT00BbI BBIOpATh HY:KHBIH cjaoT (Serial 1 miam Serial 2), u emge pas
HaKMHTE 5Ty (PYHKIUOHAJIbHYIO KJIABHUIILY, YTOObI 3a1eHCTBOBATH
IeKOqUPOBaHUeE.

Haxmure QyHKIMoHaIbHYIO KJaaBuiily Mode, saTrem BhiGepuTe THUI
samycka 128.

Haxmvure (pyHEIMOHAIBHYO Kjaasuiry Signals, 4ToGbI OTKPBITH MEHIO I?S
Signals.

Insa curaasioB SCLK (mocsiemoBaTesbHas CHHXpoHHsarug), WS (BbIOOD
ciaoBa) u SDATA (1mociiemoBaTe/ibHBIE TAHHBIE):

a IlpucoemuHuTe KaHaJ oclU/Iorpada K MCTOYHHKY CUTHAJIA B
00'beKTe HCIbITAHUH.

b Haxmure pyHrnuonasapuyo kaasuiry SCLK, WS wmim SDATA, sarem
BpamaiTe pydky Entry, yro6bl BeIOpaTh KaHAJI /I CHTCHAJIA.

¢ Hasxmure cooTBeTCTByMIOIIYI0 (PYHKIHOHAJIbHYIO KjaaBuiry Threshold,
s3aTeM BpalaiTe pydky Entry, 4To0bl BhIOpPaTh IIOPOTOBBIN YPOBEHH
HaIps/KeHUus cHUrHaJa.

YcTaHOBHUTE Ha CEpeIMHY CUTHAJIOB IMMOPOTOBble YPOBHU [JIA CHUTHAJIOB
SCLK, WS u SDATA.

ATOT IMOPOTOBBIA YPOBEHb HANPIKEHUA HCIIOJIb3YEeTCSd ITPH
JIEKOJITNPOBAHUY; OH K€ CTAHOBUTCSI YPOBHEM 3allyCKa, KOTIa
YCTAaHOBJIEH THII 3aIlyCKa Ha BHIOPAHHBIA CJIOT OEKOQUPOBAHMII
OCJ/IeT0OBATEIbHBIX TAHHBIX.

ABToMmaTuueckn ycraHaB/uBawTca MeTku SCLK, WS u SDATA naa
KaHAJI0B-UCTOUYHHUKOB.

Haxwmure xaaBuiry Back/Up, 4T06bI BEepHYThCA B MeHIO Serial
Decode.

Haxvure QyHEIUOHAJAbHY0 Kjaapuiry Bus Config, 4To0bI OTKPBITH MEHIO

I?S Bus Configuration 1 BbIBECTHM Ha 3KpaH BPEMEHHYIO AHarpaMmmy,
orobpaskaronyo curaaabl WS, SCLK u SDATA /s 3aIaHHOH B JaHHBIH
MOMEHT KOH(UTYPAIUH IIHUHBI.
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ke WiHb"

[T e MHME,

9 Haxwmure pyHkiuoHapHyto kaaBuiry Word Size. Bparaiite pyuky Entry,
4TOOBI IPUBECTH B COOTBETCTBHE PasMep CJIOBA IepefaTYHKa y OObeKTa
ucneiTanuii (or 4 mo 32 OuUTOB).

10 HasxmuTe (pyHKmuoHaJILHYIO Kjaasuiiy Receiver. Bpaiaiite pyuky Entry,
4TO0BbI IIPUBECTH B COOTBETCTBHE pasMep CJA0Ba MPHUEMHHKA Y OOBEKTa
ucnpITanuii (oT 4 M0 32 OUTOB).

11 HasxkmuTe PyHKIIMOHAJIbHYIO KjaaBunry Alignment, 3aTeM BpallaiiTe pydKy
Entry, yTo6b1 BHIOpATh KejlaeMOe BbIPDABHUBAHHE CHTHAJIA TaHHBIX
(SDATA). OrobpaxkaeMasa Ha 5KpaHe BpeMeHHas AUarpaMMa H3MeHIeTCsS
B COOTBETCTBHHU C BalllUM BBIOOPOM.

Standard Alignment — mepBBIM HOCBIJIAETCSI CTAPIIUI TBOUYHBIN Pa3PI,
maHHbIX (MSB), mocjieqHUM mOChLIaeTCd MJIAIIIUN JBOUYHBIN pa3psm
(LSB). MSB mnosassserca B jiuHuu TaHHbIX SDATA depes oauH mepuo[
TaKTOBOH YacCTOTHI MOCJIe Ilepenaaa ypoBHa WS.

: LEFT CHANNEL RIGHT CHANNEL '
ﬂﬂﬂ_ﬂ_ﬂﬂ erfmj mﬂmw LU FL

— " ONE SCLK CYCLE

SDATA CoT7 (2] [ Tn2lal ]| iomm// h2ln1] | [

Left-Justified - mepemaya mamabIX (cHavasia MSB) HaumHaeTca IIpHU
nepemnajge ypoBHa WS (6e3 oqHOOGMTOBOMI 3ajep:KKH, Kak B popmare
Standard).

; LEFT CHANNEL . RIGHT CHANNEL )
' ' ) ) ) '
{ ( /LL
we | I n
JM LML P U

soara {01 2] [ Tozlnil ] {ToliT2] [ Jwelmal ]|

MSB LSB MSB LSB
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Right-Justified - mepegaua manupIxX (cHadyasa MSB) BbIpaBHUBaeTCsA
cpaBa II0 meperany ypoBHs WS.

LEFT CHANNEL RIGHT CHANNEL

12 HasxxmuTe pyHrmuoHa abHyr0 kjaapuiry WS Low, 3aTem BpalnaiiTe pydky
Entry, uro6n1 BeIOpaTh KaHaJ (JIEBBIA HMJIM IIPABbBIN), JAaHHbIE KOTOPOI'O
IOJ/LKHBI MHOAUIIUPOBATHCA ypoBHeM Jjior. 0 "WS Low". OToOpaskaeMas HaA
SKpaHe BpeMeHHas JuarpamMMa HU3MeHSeTCA B COOTBETCTBHU C BAIINM
BBIOOPOM.

WS Low = Left Channel - yposHio jior. 0 WS=low cOOTBETCTBYIOT JaHHbIE
JIEBOr0 KaHaJsia, ypoBHIO Jior. 1 "WS=high" cooTBeTCcTBYyIOT TaHHBIE
npasoro kaHasa. I[lo ymosuaHuioo nmpuHsaTa ycraHoBea WS Low=Left.

LEFT CHANNEL RIGHT CHANNEL

Ws_i 7 )u (( ”_L
scmﬂﬂwmwmmmﬂmm

— " ONE SCLK CYCLE

SDATA Nuh\z\ | [ In-2[n1] //‘ \0\1\2\/( n-2[n-1 (C

WS Low = Right Channel - nanubie mpaBoro kKaHajia COOTBETCTBYIOT
ypoBHIO Jor. 0 "WS=low", maHHbIe JieBOT0 KaHaJ/ia COOTBETCTBYIOT
ypoBHIO Jior. 1 "WS=high".

LEFT CHANNEL RIGHT CHANNEL
ws_| L un ) ar
scu 1ML ML LTI mfuw iipigight

= ONE SCLK CYCLE

SDATA Lo[al2] [{ In2[ma] [ {0\1\2\// [n[na] ][
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13 Hasxxmure pyurnuonaapuyo kiaasuiry SCLK Slope, satem BpaiaiiTe

pyuky Entry, uro6n1 BhIOpaTh PpouT curdHasia SCLK (11o/10:KuTeTbHbIH
WM OTPHUIATE/]bHBIIN), 10 KOTOPOMY CHHXPOHHU3HPYIOTCSI HaHHbIE B
00beKTe ucoblTaHui. OToOpakaeMas Ha sKpaHe BpeMeHHas guarpaMma
U3MEeHSAEeTCI B COOTBETCTBHUH C BAIIUM BbIOOPOM.

3anyck no curianam I2S

YT06bl HACTPOHUTH OCHH/IOrPad Ha PErUCTPALIUI0 CUT'HAJIOB 128,
IercTByTe, KaKk OIIMCAHO BhIIIe B pasgese "HacTpoiika ocrusiorpada ajisa
curHasioB [2S" Ha crpanurne 441.

ITocsie Toro, Kak ocrusiorpad OyaeT HACTPOEH Ha PETHCTPAITUI0 CUTHAJIOB

IZS, MOMKHO OyaeT peaid30BaTh 3aIyCK I10 3HAUEHHIO TAHHBIX.

1
2

Hasxxmure pyHKIUOHAJIbHYIO KJaauiry [Trigger].

B Mmenio Trigger HakMuTe (PYHKIIMOHAJIBHYIO KJIaBuIry Trigger, 3aTeM
Bpamaiite pydky Entry, uToGbl BIOpATh IOCIEIOBATE/IHHBINH CJIOT
(Serial 1 uam Serial 2), B KOTOPOM JIeKOUPYIOTCA CUTHAJIbI 12S.

HasxkmMuTe (pyHKIUOHAJILHYIO KJaaBuiiry Trigger Setup, 4ToObI OTKPBHITHh

Menmwo I%S Trigger Setup.

Hasxxmure pyHKIMUOHAJIbHYIO Kjaauiily Audio, 3aTeM BpalllaiiTe Py4dKy
Entry, yTo6b1 BeIOpATh 3aIyCK II0 COOBITHAM JieBoro kaHasa (Left),
npasoro kanaja (Right) win mo co6bITHSIM, KOTOpPhIE BO3HHKAIOT B
awo6om (Either) kanaJte.

Haxvure (pyHKIIMOHAJBbHYIO KJjaBuilly Trigger u BbIOEpHTE
KJIaccuUKaTop.

Equal - 3amyck mo ompeesieHHOMY CJIOBY HAaHHBIX 3BYKOBOI'O KaHaJa,
KOrZJa OHO PaBHO 33JJaHHOMY CJIOBY.
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Not equal - 3amyck mo Jir060MYy CJIOBY, KOTOPOE€ OT/IMYAETCSI OT
3aJaHHOr'O CJIOBA.

Less than — 3amyck 1o c/IOBy JaHHBIX KaHaJjla, KOTOPOE OKa3bIBAETCA
MeHbIIIe 3aJaHHOTO0 3HAYEHU.

Greater than — 3amyck 110 CJI0BY JAHHBIX KaHaJ/Ia, KOTOPOE OKa3bIBAETCS
60JIbllIe 3aJAHHOI0 3HAYCHMI.

In Range - BBenuTe BepxXHee UM HIKHee 3HaUYeHHE, YTOObI OIIPEIE/IUTh
HHTEPBAJI JIJIA 3aIlyCKa.

Out of Range - BBeauTe BepxHee M HHKHee 3HAUEHHE, UTOOBI
OIpee/IUTh MHTEPBAJI, B KOTOPOM He OJ/IKEH IMPOU3BOMUTHCS 3aIyCK.

Increasing value — 3ammyck mpoWCXOJUT, KOIJa 3HAYEeHHE JTaHHBIX
YBEJIMYHUBAETCA CO BpEeMeHeM M HOCTHUIAeTCi HJIH IPEBbIIIAETCI
3aJJaHHOe 3HAYEeHHe. Y CTaHOBUTe Iapamerp Trigger >= Ha 3HaJYeHHE
JTaHHBIX, KOTOPOEe JTOJ/LKHO JOCTUTAThCI. Y CTAHOBUTE IIapaMeTp
Armed <= Ha 3HaYeHHe, IO KOTOPOro MO/IKHO CHUIMKATHCA 3HAUYEHHE
JAHHBIX, IPEKIe YeM OyaeT 3aHOBO aKTHBHU3MPOBaHA (IIOArOTOBJIEHA
K 3aIlyCKy) cXeMa 3aIlyCKa. OTH YCTAaHOBKU BBIMOJHAIOTCI B TEKYIIEeM
MEHIO, Korga sHaueHueMm Base sasiisercsa Decimal, miin B cyOmeHro Bits,
Korma sHadyeHueM Base sBidercs Binary. disiemenT ynpasieHusa Armed
MOJABJISIET 3aIlyCK, O0YC/JIOBJIEHHBINA IIIYMOM.

OTO yCJIOBHE 3aIyCKa MOMKHO MOACHUTH, €CJIM PAacCMAaTPUBATH
nudpoBble TaHHbIE, IIepegaBaeMble MO IIUHEe [2S ¢ TOYKU 3peHusd
aHAJIOTOBBIX CHUTHaJIOB. Ha ciieayrolieM pHCyHKe MOKa3aH rpaduk,
oTOOpaKaAOINA BHIGOPKH JAHHBIX, IIepefaBaeMbIX IO InuHe 12S misa
OTHOI'0 KaHaJsia. B 3TOM IpuMepe OCIH/IJIorpad 3alycKaeTcs B JBYX
YKa3aHHBIX TOYKaX, IIOCKOJIbKY TaM HMeeTcd ABa MOMEHTa, ITPHU
KOTOPBIX CHUTHAJ yBeJnduBaeTcs oT sHaueHHs "Armed" (wim Gosiee
HU3KOI'0) 10 3aJaHHOro sHaueHus "Trigger" (msim GoJiee BBICOKOIO).

Eciu BbIOpaTh 3HaveHue "Armed" paBHBIM WJIH IIPEBBIIIAIOIIIM
sHadenne "Trigger", To sHauenmne "Trigger" OymeT aBTOMaTHYECKU
YBEJIMYEHO TaK, 4YTOObI OHO B JIOOOM CJIydae IIPEBBINIAJIO 3HAUEHUE
"Armed".
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Trigger Trigger No trigger

"Trigger” value /\ /\ f
"Armed" valu / \ / b
N

Decreasing value — aHa/JOruYHO OPEABIAYIIIEMY ONHCAHUIO C TOH
pasHUIled, YTO 3aIMyCK MPOU3BOJUTCS 110 YMEHBIIAIeMyCs 3HAUYEHUO
cJI0Ba MAaHHBIX. B aToM ciydyae sHaveHmeM "Armed" TO/KHO OBITH
3HaYeHHe, IO KOTOPOTo JOJIKHO MOBBICUTHCS 3HAYEHHE TAHHBIX,
4T00bI 00eCleUYnBaJIach MOBTOPHAI aKTHBU3AIUA CXEMbI 3aILyCKa.

6 Haxvmure (pyHKIIMOHAJBHYIO KJjaBully Base um BbiGepuTe OCHOBaHUE
CHCTEMBI CUHC/IEHUS /A BBOOA 3HAYEHUH NTAHHBIX.

Binary (2's complement).

Korma BeiOpaH BapuaHT Binary, mossisercs PyHKIIMOHAJbHAS
kaapuina Bits. OTa kaaBuma oTkpbsiBaeT Mmenro 12S Bits msig BBoma
3HAUYEHUH JTaHHBIX.

Korma kimaccudukaTop salmycka TpebyeT yKasaHWUsA Hapbl 3HAYEHUH
(manmpumep, B ciaydasx In Range, Out of Range, Increasing value nimu
Decreasing value), nmeppad (pyHKIIMOHaJIbHAA KJaBUIlla B MeHIO I12S
Bits mosBoJiieT BaM BbIOpPATh 3HAYEHUE IIaphI.

B Mmenro 12S Bits HamMuTe PyHKIIMOHAJIbHYIO KJaaBuilry Bit u
BpamaiiTe py4dky Entry, 4ToObl BbIOpaTh KasKAbIH OHUT, 3aTeM
moJIb3yhTech PYHKIIMOHAAbHON KjaaBumer 01X, 4yTo6bl yCcTaHOBUTH
3HadeHHe Kaxkgoro oura Ha 0, 1 mam X (He MMeeT 3HAUeHHs). Bl
MOKeTe BOCIOJIb30BAThCS (PYHKI[MOHAJIbHON KJaBuieii Set all Bits,
4YTO0bI YCTAHOBUTHh BCEe OUTHI Ha 3HAUYEHHE, BHIOPAHHOE Ha
dyHKIIHOHAIbHOI Kjasuine 01X

Signed decimal.
Korma BeiOpaH BapuaHT Decimal, ¢pyHKIIMOHA/IbHBIE KJIABHUIIHN CIIpaBa
MO3BOJISIOT BaM BBOJIUTH JeCATUYHBbIE 3HAUYEHUA C MOMOIIBI0 PYUKHU

Entry. 9To moryr GbITh (pyHKIHOHA bHbIe KJjaapumiu Data, <, > min
Threshold B 3aBHCHMOCTH OT BHIOPAHHOIO KJIACCH(PHUKATOPA 3allyCKa.
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Ecnu HacTpoiika He NpUBOAMT K CTaBUNIbHOMY 3arycKy, TO BO3MOXHO, ocLunnorpad
HaxoAWTCA B peXXume aBTOMaTUYeCcKoro 3anycka npu A0CTaToYHO MeAreHHbIX curHanax I2S.
Haxwmure knasuwwy [Mode/Coupling], 3atem Haxxmute hyHKUMoHanbHyto knasuwy Mode,
yTo6bl NEPEKNIOYNTL pexxum 3anycka ¢ Auto Ha Normal.

Y1o6bl 0TO6pa3nTL AeKoAMpPOBaHUE NOCNeA0BaTeNbHbIX AaHHbIX 12S, o6paluaiitech K
pasaeny "[lekoaupoBaHue nocneaoBaTenbHbIX AaHHbIX 12S" Ha cTpaHuue 448.

IlekoaupoBaHue nocnegoBatenbHbIX gaHHbIX 12S

448

YT06bl HACTPOUTHh OCHH/LIOrPad Ha PErucTPALdI0 CUTHAJIOB I2S,
JeficTBYHTe, KaKk ONHUCAHO B pasjesie "HacTpoika ocrusiorpada s
curHaJsioB [2S" Ha crpanure 441.

Y1o6bI HacTpouTb ocuMnnorpad Ha 3anyck no curdanam 12S, obpatiaittecs K pasaeny
"3anyck no curHanam 12S" Ha ctpaHuue 445.

YT0o6bI HACTPOUTH OCHUJLIJIOrpad Ha MEKOJUPOBaHHE IOC/Ieq0BATEILHBIX
naHHbIX 12S:

1 Haxmwure kaaBunry [Serial], yToObI BhIBeCcTH Ha sKpaH MeHI0 Serial
Decode.

CurHans Hac T, WhHb

~p- ~-

2 Hasxxmure (pyHEIMOHAJBHYIO KJIaBuilry Base, 4ToObI BbIOpATh OCHOBAHHE
CHCTEMbI CUMCJICHU AJIs OTOOPAKEHUSA NEeKONUPOBAHHBIX JAHHBIX.

3 Eciau Ha skpaHe He IOSBUTCA CTPOKA NEKOSUPOBAHUS, HAKMUTE
kjaasuiry [Serial], ¥ToOBI BR/IIOYUNTDL ee.

4 Ecau c60p AaHHBIX OCTAHOBJEH, HaKMuUTe Kjasuiry [Run/Stop], uTo6Gn1
3apEerucTPUPOBATh U JIEKOAUPOBATDH TaHHBIE.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBogcTBo nonb3oBatens



3anyck 1 aekoaupoBaHue nocneaoBatenbHbIX AaHHbIx 128 26

Ecnu HacTpoiika He NpUBOAMT K cTabunbHOMY 3anycKy, TO BO3MOXHO, ocuunnorpac
HaxoAWTCA B peXXume aBTOMaTUYeCcKoro 3anycka npu A0CTaToYHO MeAreHHbIX curHanax I2S.
Haxwmure knasuwwy [Mode/Coupling], 3atem Haxxmute hyHKUMoHanbHyto knasuwy Mode,
yTo6bl NEPEKNIOYNTL pexxum 3anycka ¢ Auto Ha Normal.

g oGJierdeHus IPOCMOTPA HOJIYyYEeHHBIX JAHHBIX BbI MOJKETE
MOJb30BAThCA OKHOM Z00m (C PACTSKKOH OCIHJIIIOTPAMMBI I10
TOPU3OHTAJIN).

Cm.1akke ¢ "MHTepuperalus NeKOJUPOBAHHBIX JaHHbIX [2S" Ha cTpanwune 449
e "MaTepnperarua JaHHBIX Juctepa 125" Ha crpanune 451

e "llouck maHHbIX I2S B jaucrepe" Ha cTpaHuie 451

Vutepnperauua pekogmpoBaHHbIX AaHHbIX 128

I 1.
Agilent

013 A BHHbI
Hapman bHbl

Kanant

oc ]

posaHMe"
CurHansl

~-

e IIpsiMOyroJibHbIE OCIIU/IOTPAMMBbI OTOOPAMKAIOT AKTUBHYIO IIHHY
(BHyTpHU HakeTa WU Kaapa).

¢ CHUHHMH JMHHIMH CPeJHEro YPOBHA oTOOpaskaeTcs Oe3IeHCTBYOIIAs
IIIMHA.

* B nekoampoBaHHBIX JAaHHBIX:
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JlaHHbIe IIPABOro KaHAJIa OTOOPaMKAIOTCA 3€JIEHHIM I[BE€TOM C
cuMmBoJsiamu "R".

JlaHHBIE JIEBOTO KaHaJa OTOOpamkKaroTcd OeJIbIM ITBETOM C CHMBOJIAMU
llL"

JleKoqUPOBaHHBIA TEKCT 00pe3aeTcsi B KOHIIE COOTBETCTBYIOIErO
KajJipa IIPU HeJOCTAaTKe MeCcTa B Ipefesax TPaHUIl Kajapa.

¢ Po30Bble BepTHKAJIbHbBIE IOJ0CHI YKa3bIBAIOT Ha HEOOXOIHMMOCTh
pacTKKM MacirTada Mo ropru3oHTa u (M MOBTOPHOI'O 3aIlycka cOopa
MaHHBIX), YTOOBI YBUAETh IEKOAUPOBaHUE.

¢ KpacHble TOYKH B CTPOKE HEKOJIMPOBAHUSA YKa3bIBAIOT Ha HAJIUYUE
IaHHBIX, KOTOPbI€ BBIXOMAT 3a IIpeJesbl skpaHa. [jid mpocMoTpa
ITaHHBIX MOJYKHO BOCIIOJIb30BAThCA IMPOKPYTKOM WMJ/IM HU3MEeHEeHUEeM
MaciTada 0 rOPU3OHTAJIH.

¢ P030BBIM IIBETOM OTOOPAKAIOTCI HESOCTOBEPHBIE IIMHHbIE 3HAYEHHA (C
HEJOCTATOYHBIM KOJIMYECTBOM BbIOOPOK HMJ/IA COMHUTEJIbHBIE).

¢ KpacHBIM IIBETOM OTOOpasKalTCsi HEU3BEeCTHbIE IINHHbIE 3HAYEHHUS
(HeoIpe/ieJIeHHbIE HJIM ONIMOOYHBIE).

Korpaa pa3mep cnosa NpueMHUKa npesblilliaeT pa3mMmep CnoBa rnepeaarvymka, Aekoaep
3anonHAeT Mmnajline ABoOUYHbIEe pa3pAabl HYNAMU, U A€KOAUPOBAHHOE 3HAa4YeHNEe He
COOTBETCTBYET 3HAa4YEHUI0 3alycKa.
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Nntepnperauua paHHubix nucrepa 12S

-47 B0

caHan | OwnEk

10.80us
20.40us
230.00us

B momosiHeHMe K cTaHmapTHOMY crosomy Time gucrep I12S comepsxuT
CJIeIyIOIHe CTOJIOIBI:

¢ Left Channel - oTo6GpaskaroTcsa JaHHbIE JIEBOI'O KaHAJIA.
¢ Right Channel - oTo6paxkaroTca JaHHbIe IIPABOro KaHaJja.
¢ Errors (ommOKH) — BBIAEIIOTCI KPACHBIM IIBETOM U MapKHUPYIOTCS

cumBoJioM "X".

P030BBIM IIBETOM BBIAENAIOTCA HEJOCTOBEPHbIE TaHHbIE. B aTOM cirydae
cJIeqyeT YMEHBbIIUTb K03(D(UIMEHT pa3BepTKU (BpeMsd/mes.) U MOBTOPUTH
U3MepeHue.

Mounck panubIX 128 B nucTepe

dyHEIMA HOMCKa y oclu/iiorpada Imo3BoJideT BaM OTbICKHMBaThH (U
MapKHpPOBaTh) OIIpedes/IeHHbIe THUIIbI HAaHHBLIX I12S B JmmcTepe. Bul MokeTe
noJib3oBaThes kJjaBuiied [Navigate] u ajieMeHTamMu yrpaBjaeHUsS 18
nepeMenieHus M0 MapKUPOBAHHBIM CTPOKAaM.

1 Haxmwure kaaBunry [Search], korma BrIOpaH peXHM HEeKOTHUPOBAHUA
ocJIeIoBaTe/TbHBIX JaHHBIX [2S.
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452

2 B menio Search HaskmuTe (PyHKIIMOHAJILHYIO Kjaasuiiny Search, zaTem
BpalaiiTe pydyky Entry, 4To6bl BhIOpATh MOC/IEHOBATEIbLHBIN CJIOT
(Serial 1 uam Serial 2), B KOTOPOM IeKOJUPYIOTCSA CHUTHAJIBI 12S.

3 B meHro Search HaxMuTe (QYHKIHMOHAJbHYIO0 KJaBuiry Search, saTem
BbIOEPHUTE OJUH U3 CJIENYIONINX BapHAHTOB.

= (Equal) - HaxokOeHHe OIpeHe/IeHHOro CJIOBa JAHHBIX 3BYKOBOI'O
KaHaJIa, KOIJla OHO PaBHO 3aJaHHOMY CJIOBY.

1= (Not Equal) - HaxokaeHHe JIIOOOr0 C/I0BA, OTJIHYANIIEr0CI OT
3aJJAaHHOI'0 CJIOBA.

< (Less than) - HaxokgeHHe CJIOBa JaHHBLIX KaHaJja, KOTOpPOe
OKa3bIBAeTCsA MEHbIIEe 3aJaHHOr0 3HAYEHUS.

> (Greater than) — HaxosKOeHHe C/I0Ba JaHHBIX KaHaJa, KOTOpOe
IIPEBLINIAET 3aJaHHOE 3HAYEHUE.

>< (In Range) - BBeguTe BepxHee M HIKHee 3HaUYeHHE, YTOObI 3a0aTh
HHTEPBaJI IOUCKA.

<> (Out of Range) — BBegHMTEe BepxXHee U HIKHee 3HAUYEHHE, YTOOBI
3a]laTh MHTEPBAJ BHE IIOUCKA.

Errors - HaxoxkgeHue Bcex OIIUOOK.

3a MOIOJHUTEJILHOM MHMoOpMaIlieil 0 MOHUCKe NAaHHBIX oOpalljaiiTech K
pasnesy "llouck maHHBIX B JucTepe" Ha cTpaHulle 143.

3a MOIOJHUTE/JbHOH MH(popMaliueil o npuMmenennn kiaasuiiiy [Navigate] u
9JIEMEHTOB yIpaBJ/eHUsA oOpalllaiTech K pasnaeity "Hapuramus o
BPEeMEHHOU pasBepTKe" Ha cTpaHuile 65.
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Ocuunnorpadbi Agilent InfiniiVision 3000 cepun X
PykoBopacTBO Nnonb3oBarena

®
@eo-.. 27/
® 3anyck u pekogMpoBaHue

° nocnepoBartenbHbIX AAaHHbIX
MIL-STD-1553/ARINC 429

Hacrpoiika ocumunnorpadba ana curianos MIL-STD-1553 453
3anyck no curianam MIL-STD-1553 455

[lekoaupoBaHue nocneaoBatenbHbix AaHHbiX MIL-STD-1553 456
Hacrpoiika curnanos ARINC 429 461

3anyck no curianam ARINC 429 463

[lekoaupoBaHue nocneaosatenbHbix AaHHbIX ARINC 429 465

1 peasu3alliy 3aIlycKa IO CUTHAJaM U JeKOIHMPOBAHU
mocJienoBaTeabHbIX TaHHbIX MIL-STD-1553/ARINC 429 TpeOyercs OMITHs
AERO uan mongepHusanus DSOX3AERO.

Pemenue nj1a 3amycka u nekomgupoBaHusa MIL-STD-1553 moagepskuBaeT
nByxdasHyo nepegady curaajgop MIL-STD-1553 6/arogaps HCIOJIb30BAHUIO
JIBOMHOI'O MOpora 3alrycka. PellleHue IOJIep:KUBAaeT KOAUPOBAHUE IIO
craggapry 1553 Manchester II, ckopocth mepegaum gaHHbix 1 Mout/c u
IVInHy cjioBa g0 20 OUTOB.

Hacrpoiika ocumunnorpada pna curnanos MIL-STD-1553

;11 HaCTPOHWKHU ocru/iiorpada cjiaeayeT IIOJaTh Ha ero BXO[
mocJjenoBaTeabHbIH curHaj MIL-STD-1553 ¢ moMOIIbl0 aKTHUBHOI'O
muddepeHuagbHOro IpooHuKa (pekomenmyerca Agilent N2791A), mpu
9TOM HEOOXOJUMO YKas3aTh MCTOYHHK CHUTHAJIa, a TaKKe BEPXHUH U
HIDKHHUI OPOrOBble YPOBHU HAIPIKEHHUS 3aIlyCKa.

Agilent Technologies 453
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454

YT06bI HACTPOUTH OCIMJIIIOrpad Ha perucTparuio curaaigos MIL-STD-1553,
BBITIOJTHUTE CJIEAYIOIINe AeiCTBUA.

1
2

HasxkmuTe kaaBunry [Label], 4¥ToObI BK/IIOUNTH METKH KaHAJIOB.
Haxmure kaapunry [Serial].

HasxxmuTe (pyHKIuoHaJbHYI0 Kaapuiny Serial. Bpamaiire pyuky Entry,
4yT00BbI BBIOpATh HYy:KHBIH cjoT (Serial 1 miam Serial 2), u emre pas
HaKMHUTE 5Ty (PYHKIUOHAJIbHYIO KJIABHUIILY, YTOObI 3aeHCTBOBATH
IeKOqUpPOBaHUeE.

Haxmure QyHKIMOHAJAbHYIO K/aaBuiily Mode u BbiGepuTe peskuM
nexogupoBanusa MIL-STD-1553.

Haxkmure QYyHKIMOHAJIBHYIO KJaBuily Signals, 4yToGbl OTKPBHITH MEHIO
MIL-STD-1553 Signals.

HaxvuTe (pyHKITMOHAJBHYIO KJIABUIILY Source, 4ToObI BHIOPATh KaHAJI,
HOJK/IIOUEHHbIH K JUHUK curxasia MIL-STD-1553.

ABTOMaTHYeCKU yCTaHABJIMBAETCsI MeTKa [JId KaHa/la-MCTOYHUKA
MIL-STD-1553.

Haxxmure k/aaBunry @ Back/Up, uT00bI BepHYThCA B MeHI0 Serial
Decode.

Haxmure QyHKIIMOHAJIbHYIO KJaBuiily Auto Setup /1 BBIIIOJTHEHUS
CJIEeIYIOIINX TEeHCTBUMH:

YCTAaHOBKH [/ Ko3(pHUIeHTa 3aTyXaHusd HPOOHUKA KaHaJia
BXOJHOT'O UCTOYHHKA 3HaueHua 10:1;

YCTAHOBKH [/ BEPXHEro M HUKHEro IIOPOroB 3HAYEHUs HAIIPAKEHU,
paBHOTO *1/3 nejieHHUs HA OCHOBe TeKylleld HacTpouku V/div;

BBIKJIIOUEHUA IOJaBJeHUs IIyMa IIPU 3aIlyCKe;
BKJIIOUYEHHS II0CJIEI0OBATEIBHOIO JIEKOIUPOBAHUSI;
ycTaHOBKU THHa 3airycka MIL-1553.

Eciu BepxHee W HHUXKHee MOPOrOBble HAIIPAKEHUA HACTPOEHBI
HENpPaBW/ILHO C IoMoInbio QyHKIuu Auto Setup, HaxxkMHUTe
YHKIIHNOHAJIbHYIO KJjaBuiry Signals, 4ToObl BepHYThCSI B MEHIO
MIL-STD-1553 Signals. 3aTeM BBIIOJHUTE CJAEIYIOIHE TEeHCTBHUI.
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Hasxmure dynknmoHanabHyio kaapuiry High Threshold, 3aTem BpamiaiiTe
pyuky Entry, uTo6nl BbIOpaTh BEPXHHH ypPOBE€Hb IIOPOTrOBOIO
HaIpsKeHUus cHUrHaJa.

Hasxxmure pyHKIuoHa bHyI0 KjaaBuiry Low Threshold, saTem Bpamaiite
pyuky Entry, 4ToGbl BhIOpATh HHMKHHU yPOBEHb IMOPOTOBOrO
HAMPSKEHUs CUTHAJIA.

YPOBHH IMOPOTrOBOr0 HAIPAKEHUA HUCIHOJIB3YIOTCA IIPU NEKOOUPOBAHUH, U
KOrfa JJjid BBIOPAHHOIO CJIOTA ITOCJIEOBATEIbHOIO NEeKOTUPOBAHUI
OymeT HACTPOEH THUII 3aIlyCKa, OH CTaHET YPOBHEM 3aITyCKa.

3anyck no curianam MIL-STD-1553

YT06bl HACTPOUTH OCIH/IIOrpad Ha perucrpanui curfaiaop MIL-STD-1553,
JefcTBYHTe, KaKk OIMCAHO BhIIIe B pasgese "HacrTpoiika ocrusiorpada s
curHasioB MIL-STD-1553" nHa ctpanurie 453.

Hactpoiika 3amycka mo curHagam MIL-STD-1553

1 Haxkmwure pyHKIUOHAJIbHYIO Kjaauiry [Trigger].

2 B menro Trigger HammuTe (PyHKIIMOHAJLHYIO KjaaBuury Trigger, saTeMm
BpamaiiTe py4dky Entry, 4ToObl BhIOpaTh IIOCIET0BATEIbLHBIA C/IOT
(Serial 1 uam Serial 2), B KOTOPOM AEKOJUPYIOTCSA CHUTHAJIBI
MIL-STD-1553.

Bpema nepenain Brtos = 0 11110 00100

) Tun 3 8 Bp. nep. Buta
3 al
\ g

3 Hasxkmure (pyHKIMOHAJBHYIO KjaBunry Trigger u BpaianiTe pydky Entry,
4T00BI BHIOPATH YCJIOBHE 3aILyCKA.

Data Word Start - 3amyck BbINOJIHSIETCSA II0 HAYaJIy CJI0Ba TaHHBIX (B
KOHIIe JIeMCTBUTEJIbHOI0 HUMIIyJibca Data Sync).

Data Word Stop - 3amyck BbINMOJIHSIETCA II0 KOHITY CJI0Ba TAaHHBIX.

Command/Status Word Start — 3amyck BbhIMOJIHAETCA IO HAYAJIy CJI0BA
KOMaH/Ibl/COCTOAHUS (B KOHIle JeHCTBUTeJbHOTO uMIrysbca C/S Sync).

Command/Status Word Stop - 3amyck BBIIIOJIHAETCS 110 KOHITYy CJIOBa
KOMaHIbI/COCTOSHUA.
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Remote Terminal Address — 3amyck BwIosiHseTcs, ecan RTA ciioBa
KOMaHJIbI/COCTOSHUA COBIaaeT C yYKasaHHbIM 3HAUEHHEM.

IIpu BhIGOpPE 9TOro mapameTpa CTAHOBUTCS MOCTYIIHOM
dyHEnmoHaIbHAA KJapuiia RTA, ¢ mmoMoIpio KOTOPOH MOKHO
BBIOpAThH IIeCTHaAIaATepUUYHOe 3HadeHre Remote Terminal Address,
0 KOTOPOMY OyHeT OCyIIeCTBJAThCS 3amyck. IIpu BpiGope 0xXX
(Ge3pas/andHOe COCTOSIHHE) 3aIlyCK OCIHuJIIorpacda IMpousoHaeT o
aw6omy RTA.

Remote Terminal Address + 11 Bits — samyck BbimoJiHsieTcs, ecan RTA u
ocTajpHble 11 OUT OTBEYAIOT 3aJaHHBIM KPUTEPUSIM.

IIpu BhIGOpE 5TOro MmapameTpa CTAHOBATCS AOCTYIHBI CJIEIYIOIIHE
dYHKIIMOHAJIbHbIE KJIABUIIIH.

C momoIbio PYHKIIHOHAIbHON Kjaapumiu RTA Mo;kHO BbhIOpATH
mecTHaanarepuyHoe sHaueHne Remote Terminal Address.

C momoipo (pyHKIMOHAJIbHON K/apuinu Bit Time MokHO BHIGPATH
OJIOKEeHNEe BpeMeHH OHTa.

C nomotpio PyHKIIHOHAIbHON Kjaapuiiu 01X MOKHO yCcTaHOBUTH
/I mapaMeTpa II0JI0MKeHHsS BpeMeHHu OuTa sHadeHud 1, 0 mam X
(6e3pasIMyHOE COCTOSHIE).

Parity Error — 3amyck BbINOJIHSIETCS, ec/au (HEeUYeTHBIN) OUT KOHTPOJIA
YeTHOCTU SBJIAETCS HEIPaBUJIbHBIM /I JAHHBIX B CJIOBE.

Sync Error - 3amyck BbBIIIOJIHSAETCS, €C/IM HalJeH HeIOILyCTHMbIH
HUMILyJIbC Sync.

Manchester Error — 3airyck BbINOJIHSIETCA IIPH OOHAPYKEHHH OIIHOKH
kKoxupoBaHusa Manchester.

Cseaenua o aekoaupoBaHun MIL-STD-1553 cm. B pasaene "[lekoauposaHue
nocneaosatenbHbix AaHHbIX MIL-STD-1553" Ha ctpaHuue 456.

NlekoaupoBaHue nocnepoBarenbHbiX aaHHbiX MIL-STD-1553

456

YT06bI HACTPOUTH OCIMJIIIOrpad Ha perucTparuio curaaios MIL-STD-1553,
NelCcTByHTe, KaK oIHCcaHo B pasjaes "HacTpoiika ociusiorpadga s
curHa;ioB MIL-STD-1553" Ha cTtpanune 453.
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Y106b1 HacTpouTb ocuunnorpad Ha 3anyck no curdanam MIL-STD-1553, obpaluaiitecs K
pasaeny "3anyck no curianam MIL-STD-1553" Ha cTpanuue 455.

YT0o6bI HACTPOUTH OCHUJLIJIOTpad Ha MEKOTUPOBAHHE IOC/Ieq0BATEILHBIX
naHabix MIL-STD-1553:

1 Haxwmwure kiaapuiry [Serial], uTo0pI BbIBecTH Ha 3KpaH MeHIO Serial
Decode.

CurHans

~p-

ABTOHECTA.

2 C moMmoIbio (PYHKIIMOHAJbHOI KJjaBuinu Base Mo:xkHO BhIOpATH
[IeCTHAAIIATEePUYHbIN WJIM ABOUYHBIA popMaT MpefCcTaBIeHUI
IeKOIUPOBAHHBIX TaHHBIX.

OTOT 0a30BbIA IMapaMeTp HMCHOJIL3yeTCs IJId OTOOpasKeHUA aapeca
YIAJIEHHOI'0 TepMHMHAJIA U JAHHBIX KAK B CTPOKE JeKOQUPOBAHUSI, TAK U
B JIHCTEpE.

3 Eciau Ha sKpaHe He MOSIBUTCA CTPOKA NEKOSUPOBAHUS, HAKMUTE
kjaasuiry [Serial], YyToObI BE/IIOYNTDL ee.

4 Ecym c60p JaHHBIX OCTAaHOBJIEH, HaxmMuTe K/apuiry [Run/Stop], uTo6b1
3aPEruCTPUPOBAThL M IEKOJUPOBATH IaHHBIE.

;1 00JIeryeHnsl IPOCMOTPA TeKONUPOBAHHBIX JAHHBIX Bbl MOKETE
HO0JIb30BaThCI OKHOM Zoom (C PaCTI:KKOH OCIHMJIJIOTPAMMBbI IO
TOPU3OHTAJIN).

Cm.takke ¢ "HaTepnperaliusa OeKOTUPOBAHHBIX HaHHBIX MIL-STD-1553" Ha
cTtpaHuiie 457

e "NaTepnperarnua maHHbIX Jguctepa MIL-STD-1553" Ha crpanure 459
e "llouck manubix MIL-STD-1553 B sucrepe" Ha crpanuiie 460

Nurepnperauna pekoaupoBaHHbiX gaHHbiX MIL-STD-1553

Il oToOpasKeHUus Pe3yJIbTATOB [AeKOIUPOBAHMA IIOCJIeH0BATEIbHbBIX
IaHHBIX BKJIIOUHUTE JeKOAUPOBAHUE IIOCJICN0BATE/IbHBIX JAHHBIX U HAKMUTE
kJaasunry [Run] msu [Single].
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T | (RIS 1AL
w i

Al At in 1A qullrfr-llrﬁf‘. i
| A I | Illlll:
RIS L L

WiV VT

ne poseHMe"
. MpoTaron CHrHansl e OCHOBEHME
” ” ABTOHESTR
Whra 1 MIL-15 .

PesyabraTnhl gexkogupoBaHua MIL-STD-1553 oToOpaskaioTcs B C/AETYIOLIHX
IIBETax.

e JlekogupoBaHHBIE JaHHbIe KOMaHObl U COCTOSHHUS — 3€JIEHBbIH; CHaYaJIa
oToOpaskaeTcsa afpec ymaJleHHOro TepMuHasa (5 OUTOB TaHHBIX), 3aTeM
Tekct "C/S:", mocse KOTOPOro ykasbIBaeTcs 3HaUYeHHe ocTaBmuxca 11
OUTOB CJI0BAa KOMAaH/Ibl/COCTOIHUA.

e JlekoqupoOBaHHBbIE JaHHBIE CJIOBA JAHHBIX — O€JIBbI; Iepe] 9TUMU
MaHHBIMHM yKa3aH Tekct "D:".

¢ TekcT IeKOQUPOBAHMA IS CJIOB KOMAaH/IbI/COCTOAHMUA HJIM JAHHBIX C
OIIMOKOM KOHTPOJIA YEeTHOCTH OTOOpamaeTcsa KPacHBLIM, a He 3eJIeHbIM
WJIA OeJIbIM.

e Omu6ku SYNC o6osnauarorcsa cioBoM "SYNC" B KpacHBIX YIVIOBBIX
CKOOKaxX.

e OmmOku kommpopanus Manchester o6osHauarorcs ciioBoM "MANCH" B
CHHHX YIVIOBBIX CKOOKax (CHHHH BMECTO KPAaCHOI'O, IIOCKOJIBKY CJIOBO
HAYNHAJIOCh C JOIIyCTUMOI'0 HMIIyJibca Sync).
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Nutepnperauua panubix nucrepa MIL-STD-1553

100 2
Bpema RTA Tin cnoea
Data

JeHHbIE

Data

Data

Cmd/Status

Cmd/Status

Data

Data

Agilent

) A &HHBIX
Haopman sHbl
1.00G

Kanansl

B momoJiHeHHe K cTaHgapTHOMY cToJjony Time Jmucrep MIL-STD-1553

COIEPIKUT CJIEAYIOIIE CTOJIOIbI.

¢ RTA - orobpaikaerca sHadyeHue Remote Terminal Address mis cjoB
KOMAaH/bl/COCTOSHHUSA, /11 CJIOB JAHHBIX 0003HAYEHHE OTCYTCTBYET.

27

e Word Type - "Cmd/Status" g/ c/ioB KomaHbl/cocTosdHud, "Data" ajisa
cJIOB JaHHBbIX. [[BeT poHA CJIOB KOMaHbI/COCTOSHUA — 3€JI€HBIH,

COBITQJAIONINU C I[BETOM TEKCTa JeKOJUPOBaHUI.

e Data - 11 6ur mociie RTA 11 cjI0B KOMaHIbl/COCTOSHUS Miau 16 OuT

CJIOBA, JAHHBIX.

e Errors - coorBercTByoIas omuoka "Sync", "Parity" wiu "Manchester".
Il o603HaYeHUsT OMIMOKU KCIIOJIB3yeTCs KPAaCHBIH MBeT (poHa.

PosoBpiMm OBETOM BBIOECJAATCA HEJOCTOBEPHBIEC NaHHbIE. B sTom CcJIy4dae

cieayeT yMEHBIINTh KO3(UITMEHT pPa3BepTKH (BpeM:dA/nes.) U IIOBTOPHUTH

n3MepeHue.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena
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27 3anyck u pekoaupoBaHue nocneaoBatenbHbIX AaHHbix MIL-STD-1553/ARINC 429

460

Mouck panubix MIL-STD-1553 B nucrepe

DYHKIUA HOUCKA Yy OCIH/IOrpada II03BOJIAET BaM OTBICKHUBATH (U
MapKHUpPOBaTh) omnpejesaeHHble TUIBI JaHHBIX MIL-STD-1553 B sucrepe. Boi
MOsKeTe MoJIb3oBaThesa KJjaBuimiei [Navigate] u s;iemMeHTamMu yIipaBJieHH
/I IlepeMelleHus M0 MapKUPOBAHHBIM CTPOKaM.

1 Haxmwure Kjaapuiry [Search], korga BbIOpaH pesKHM IeKOTUPOBAHUSI
nocJenoBaTe/IbHbIX JaHHbIX MIL-STD-1553.

2 B menio Search HaskmuTe (PyHKIIMOHAJILHYIO Kjaasuiiny Search, zarem
BpalaiTe pydyky Entry, 4To6bl BhIOpATh MOC/IEHOBATE/IbLHBIH CJIOT
(Serial 1 mam Serial 2), B KoTopoMm Jekomupyercs curaana MIL-STD-1553.

3 Haxmure PyHKIIMOHAJBbHYIO KJaBuilry Search, saTem BhIOepuTe OOUH U3
CJIeIYIOINX BAPUAHTOB.

Data Word Start — Haxos;kaeHHe HayaJja CJI0BA JAHHBIX (B KOHIIE
eACTBUTEbHOTO MMITyJibca Data Sync).

Command/Status Word Start — HaxokqeHHe HadajJa CI0BA
KOMAaH/IbI/cOCTOSHUA (B KOHIIEe JTeHCTBHTEeJbHOro ummyJibca C/S Sync).

Remote Terminal Address — Haxo:kaeHHe cJ0Ba KOMaHIbI/COCTOSHU,
sHayeHrne RTA KoTOporo coBHaaeT C yKasaHHBIM 3HAUYEHHEM.
3HadyeHHe yKa3bIBAeTCsA B IIECTHAANATEPHYHOM (popmare.

IIpu BRIGOpE 3TOr0 MapamMeTpa CTAHOBHUTCA MOCTYITHOH
dyHKImoHaIbHAA Kjapuiia RTA, ¢ mmoMoIbio KOTOPOH MOIKHO
BBIOpATH IlecCTHaAIaTepuuyHoe 3HadeHHe Remote Terminal Address,
0 KOTOPOMY OyHEeT OCYIIECTBJIATHCS ITOUCK.

Remote Terminal Address + 11 Bits — mHaxoskmenne RTA u ocranpHbIX 11
OHUTOB, KOTOPbBIE OTBEYAIOT 33JaHHBIM KPHUTEPHIM.

IIpu BBIGOpE ITOr0 MapaMeTpa CTAHOBATCA AOCTYHHBI CJIETYIOIINE
GYHKIIMOHAJIbHBIE KJIABUIIIN.

C momoipo (pyHKIMOHAIRHON K/aaBuinn RTA MoxkHO BhIOPATH
mrecTHagnarepuyHoe sHavuenne Remote Terminal Address.

C momoIbio PYHKIIHOHAIbHOM Kjaapuiinu Bit Time moxHO BhIOpATH
HoJI0KeHre BpeMeHH OHTa.

C momoIbio PyHKIIHOHAJbHON Kjaapuiiu 01X MoKHO yCcTaHOBUTH
/I ITapaMeTpa II0JIOKEeHUsI BpeMeHH O6uTa 3HaveHud 1, 0 mwam X
(6e3pasInyHOE COCTOSHIE).
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Parity Error - HaxoxaeHnne (HeUYeTHBHIX) OUT KOHTPOJISI YUETHOCTH,
KOTOpbIEe ABJAIOTCI HEIIPABUJIbHBIMHU /I JaHHBIX B CJIOBE.

Sync Error - HaxoxIeHUe HETOIMYCTHUMbBIX HUMIIYJIbCOB Sync.
Manchester Error — HaxosxaeHne ommOok KomupoBanusa Manchester.

3a MOIOJHUTEJILHOM MH(oOpMaIlieil 0 MOHUCKe NAHHBIX oOpalljaiiTech K
pasnesy "llouck maHHBIX B JucTepe" Ha cTpaHulle 143.

3a MOIMOJHUTEJbHOH MH(popMalineil o npuMenennu kaasuiiiy [Navigate]
2JIEMEHTOB yIpaBJ/eHUsA oOpalllaiiTech K pasnaeiy "Hapuramus o
BPEMEHHOU pasBepTKe" Ha cTpaHuile 65.

Hacrtpoiika curhanos ARINC 429

IIpu HacTpolike CHaYaJIa HEOOXOAMMO IIONK/IIUYUTH OCIUJIIOrpad K
curiaisy ARINC 429 c nomoIpio akTUBHOTo AuddepeHInaaibHOro
npoOHuka (pexomenayercsa Agilent N2791A), a sareM B MEHIO CHUI'HAJIOB
YKa3aTh WUCTOYHHUK CHUTHAJIA, BEPXHUHA W HUKHHUUA IIOPOrOBbI€ YPOBHU
HaIIPAKEHUA 3aIycKa, CKOPOCTh Mepefadd CUTHaJjJIa W THI CHUTHaJIA.

Y106bl HACTPOHUTH OCHU/IOrpad MIsd mosaydeHus curaago ARINC 429,
BBITIOJTHUTE CJIEeYIOIINe HeHCTBUA.

1 Haxmure xkHouky [Label] (Metka), 4ToOBI BEJIIOYUTH METKH.

2 Haxmute xHomky [Serial] (Mocneposarenbh.).

3 Hasxkmure nmporpammuyio kHonky [MocnegoBatenbH. C IIOMOINBIO PYYKH
BBOJa BhIGepuTe Hy:xHBIH ciioT (IlociiegoBaresbH. 1 wim
IlocnemoBaresapH. 2), 3aTeM CHOBa HAaKMHUTE ITPOTPAMMHYIO KHOIIKY,
4TOOBI BEJIIOYUTDH IEKOTUPOBAHME.

4 HajxmuTe DporpaMMHYIO KHOIKY PeXUM u BbIOepUTE PEKHM
mexogupoBanus ARINC 429.

5 HaxxmuTe mporpaMMHy0 KHOOKY CurHanbl, 9YToObI OTKPBLITH MEHIO
curHa;ioB ARINC 429.

HrHana

ABTOHECTR

27

u

B

6 Hasxmure WctouHuk, sarem BbIOepuTe KaHa 1 aja curfana ARINC 429.
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462

Kanasy mcrounnka ARINC 429 GygerT aBTOMAaTHYEeCKH IIPHCBOEHA METKA.

Haxkmure mporpaMMHy0 KHOMKY CKOpocTb, YTOOBI OTKPBITH MEHIO
ckopocreii ARINC 429.

HasxxmuTe mporpaMMHYy0 KHOHKY CKOpoOCTb M yKasKHTE CKOPOCTh
nepenayu curiaga ARINC 429.

Bbicokaa: 100 Kour/c.
Huskaa: 12,5 Kour/c.

3apaHo nonb3oBateneM — BHIOPAB 5TO 3HAYEHHE, HAKMUTE
nporpaMMHy0 KHOHOKy [lonb3oBatenbckaa CKOpOCTb ¥ IIOBEPHUTE PYUKY
BBO/Ia, YTOOBbI yKa3aTh HYKHYI0 CKOPOCTb.

HasxmuTe mporpaMMHYIO KHOIIKY «Hasa/BBepx», YTOObI BEPHYTHCSA B
MmeHio curfiaJgoB ARINC 429.

10 HaskMuTe mporpaMMHYI0O KHOIIKY TUR CUFHana M yKasKHUTe THI CHUIHAJIA
ARINC 429.

Crpoka A (HeMHBEPTMPOBAHHDIIA).
Ctpoka B (nHBepTupoBaHHbIi).
Duddepenunanbubiii (A-B).

11 HaxxMuTEe IMPOrpaMMHYI0 KHOIIKY ABTOHAcTpoika, YToObI aBTOMATHYECKH
HACTPOUTDH CJIEAYIOIIHE IHapaMeTpPhbl NeKOJUPOBAHUA U 3aITyCKa IIO
curiasiam ARINC 429.

BepxHuit mopor 3amycka: 3.0 B.

Huxaun mopor samycka: -3.0 B.
IlomaBiienue nryma: BbIkd.

3aryxanue npooHwuka: 10.0.
BeprukaspHasa mkasa: 4 B/nmed.
ITocneroBaTesibHOE JeKOAMpPOBaHUE: BRI
OcHoBaHUe: IIECTHAIIL.

dopmat cioa: Metrka/SDI/lanabie/SSM.

3amyck: akTUBHas Ioc/ieloBaTeJ bHas IINHA.
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Pexum 3aIlyCKa: Ha4daJio CJIOBa.

12 Ec/in BepXHUH M HUKHUH HOPOTH HACTPOEHBI ¢ IIOMOINbI0 (PYHKITUH
ABToHacTpoiika HempaBUJ/IbHO, BBIMOJIHUATE CJIeIYOIne TeACTBU.

HasxxmMuTe mporpaMMHYI0 KHOIIKY BepxHuil nopor m moBepHHUTE PYUKY
BBOjIa, YTOOBI BhIOPATh BEPXHHH IIOPOrOBBIA yPOBEHDb HANPSIKEHMS
cHUrHaJIa.

HaxmuTe mporpaMMHYy:0 KHONKY HWXKHMI nopor u mmoBepHHUTE PYYKY
BBO/Ia, YTOOBI BHIOPATh HHUMKHHH IIOPOTOBBIH YPOBEHb HAIPSKEHHUT
cHUTHaJIA.

IToporoprie YPOBHU HAIPIKEHUA HUCIIOJAB3YIOTCA IIPU JTEKOJTUPOBAHUU, U
KOrga /i BHIOPAHHOIO CJIOTA II0C/IE€IOBATE/IbHOrO AEeKOIUPOBAHUI
OymeT HACTPOEH THII 3allyCKa, OHM CTAHYT YPOBHSAMH 3aIlyCKa.

3anyck no curianam ARINC 429

YT0o6bI HACTPOHUTH OCIIHJIIOrpad Ha perucrparuio curHajgoB ARINC 429,
IelCTBYHTe, KAk OMMCAHO BbIIIe B pasmesie "HacTpolika CUTHaJIOB
ARINC 429" Ha crpaHune 461.

ITocsie Toro, Kak ocrusiorpad OyaeT HACTPOEH Ha PETHCTPAITHI0 CUTHAJIOB
ARINC 429, BBIIOJHUTE CJAEAYIOINE TeHCTBHUI.
1 Haxmwure (pyHKIUOHAJIbHYIO Kjaauiry [Trigger].

2 B menmoo Trigger HaxmuTe (PYHKIHOHAJIBHYIO KJIapuilry Trigger, saTeMm
BpamaiiTe pyduky Entry, uToGbl BbIOpATh ITOCIEIOBATE/HHBINH CJIOT
(Serial 1 uam Serial 2), B koTopoMm aekoaupyrTcs curHaiabl ARINC 429.

3 Haxmure (pyHKIIMOHAJLHYIO KJIaBHUIILy Trigger:, 3aTeM BpaljaiTe pydKy
Entry, uTo6Gp! BhIGpATh YCJIOBHE 3aILyCKa.

Word Start — samyck 1o HadaJjIy CJIOBa.
Word Stop - 3amryck 1o KOHI[y CJIOBA.

Label - 3amyck mo ykasaHHOMY 3HAYE€HHIO METKH.
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Label + Bits — zamyck mo mMeTke W OPYTUM IIOJISIM CJIOBA B
COOTBETCTBUH C YKA3aHUIMHU.

Label Range — 3amyck mo cijeayoleil MeTKe B MUH./MaKC. THalla3oHe.
Parity Error — samyck mo c/oBaM ¢ OIIMOKOM KOHTPOJIS YETHOCTH.
Word Error - 3amyck mo ommmnGke KOIHMPOBAHUS BHYTPH CJIOBA.

Gap Error — 3amyck 1mo ommbOke MPOIMyCKa MeXKOIY CIOBAMHU.

Word or Gap Error - 3amyck mo ommubke c/I0Ba WA MO OIIHOKE
MIPOITyCKa.

All Errors — 3amyck 1o Jir000H M3 HepedMC/JIeHHBIX BbIIIE OIINOOK.

All Bits (Eye) — samyck mo J000My OUTY, KOTOPBIH BCJIENCTBHE 3TOTO
o6pasyeT IVIa3KOBYIO AuarpaMmmy.

All 0 Bits - 3amyck mo JitoOoMy OUTY C HYJIEBHIM 3HAYEHHEM.
All 1 Bits - 3amyck mo Jiro60My OUTY CO 3HAUYEHHEM eIHUHUIIbI.
4 TIpu BbI6Ope ycsoBus Label mau Label + Bits ¢ momoinbio
dyHKIIHOHAIbHOI Kjapuiinu Label ykaxure sHadeHMe MeTKH.
3HadYeHUs METOK Bcerma OToOpamaroTcsi B BOCBMEPUYHOM (hpopmare.

5 IIpu BeIGOpe yciosus Label + Bits ¢ moMompo PyHKIIMOHAJILHOM
KJIABHUIIK M IIogMeHIo Bits ykamuTe 3sHadeHUS OUTOB:

ennTe

JeHHbie

C nomompo QyHkmuoHaabHOH kiaasuiinu Define Bri6epure SDI, Data wim
SSM. 3uauenust SDI uiin SSM MOryT OBITh HEIOCTYIHbI B 3aBHCHMOCTHU
oT BBIGpaHHOro (popmara cjoBa B MeHio Serial Decode.

C momoIbio (PYHKIIMOHAJbHON KjaaBumu Bit BbiOepuTe OUT, KOTOPBIH
TpeGyeTcs: USMEHUTb.

C momoipio QyHEIHOHAAbHOM Kaapumu 01X sagaiiTe sHadeHue OuTa.

C nmomompio (pyHrmuonaapHoH kaasuinu Setall Bits yecranosuTe my1sa Bcex
ouToB 3Hauenue 0, 1 manm X.

6 IIpu BeIOGOpPe ycsaoBu:a Label Range ¢ momoibio PYHKITMOHAJIBHBIX KJIABHII
Lable Min u Label Max yka:xuTe KOHeYHbIe 3HAUEHHs TUAIA30HOB.

3HaueHHs METOK Bcerjga OTOOPaKarTCsi B BOCBMEPHUUYHOM dpopMmare.
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11 6oJiee ymoOHOI'O IlepeMellleHus MeKIy HeKOOUPOBAHHBIMH JaHHBIMU
MO:KHO HCIIOJIb30BATh pPeKUM Zoom.

Y106b1 0TO6pa3uTb AekoaupoBaHue nocnesosarenbHbix aaHHbIXx ARINC 429, obpaluaittech
k pasaeny "[ekoaupoBaHue nocneaosatenbHbix AaHHbIX ARINC 429" Ha cTpaHuue 465.

NlekopupoBanue nocnegoBarenbHbix gaHHbix ARINC 429

YT0o6bI HACTPOUTH OCIIHJIIOrpad Ha perucrpaiuio curHajgoB ARINC 429,
IeldCTBYHTe, KAk OIMMCAHO BbIIIe B pasmesie "HacTpolika CUTHaJIOB
ARINC 429" Ha crpaHune 461.

Y106b1 HacTpouTb ocuunnorpad Ha 3anyck no curianam ARINC 429, o6pawiaiitech K
pasaeny "3anyck no curdanam ARINC 429" Ha ctpaHuue 463.

YT0o6BbI HACTPOUTH OCHUJLIJIOTpad Ha MEKOTUPOBAHHE IOC/Ieq0BATEILHBIX
maHHbIXx ARINC 429, BBIIOJIHUTE CJAEAYIoIIne AeHCTBUA.

1 Haxmwure kiaapuiry [Serial], uTo0pI BbIBecTH Ha 3KpaH MeHIO Serial
Decode.

Menio "MocneaosarensHd

) [Mocnen Curnanet ey TG THE

LHz 1 A P -

2 C noMomibi (byHKIIMOHAJBHOM KJjaBuiliu Settings BoiiguTe B CyOMeHIO, B
KOTOPOM C IIOMOINbI0 (PYHKIIMOHAJILHOM KjaaBuilin Base BbiOepute
HIeCTHAAIIATEPUYHBIH WM OBOMYHBIN (DOPMAT IIpeacTaB/IeHU
IeKOQUPOBAaHHBIX TAHHBIX.

OTOT 0a30BbIA IIapaMeTp HMCHOJIL3YEeTCS /I OTOOPaKEHUA OAHHBIX KaK
B CTPOKE IEeKOJHUPOBAHUA, TAK U B JIUCTEPE.

3HaveHHs METOK Bcerja OTOOPasKaTCsA B BOCBMEPHUYHOM dpopMmare;
sHauenus SSM um SDI Bcerma oroOpakaroTca B OBOMYHOM dpopMmare.

3 Haxwmure ¢pynrnumoHaapHyio kjaapunry Word Format u ykaxkure dpopmar
IeKOQUPOBaHUS CJIOB:
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Label/SDI/Data/SSM:

Label - 8 6ur.
SDI - 2 Gura.
Data - 19 our.
SSM - 2 owura.
Label/Data/SSM:
Label - 8 6ur.
Data - 21 6wur.
SSM - 2 owura.
Label/Data:
Label - 8 6ur.

Data - 23 owur.

4 Eciau Ha sKpaHe He HOJBUTCA CTPOKA JEKOLUPOBAHUS, HAKMUTE
kjaasuiry [Serial], ¥ToOBI BE/IIOYUNTDL ee.

5 Ecau c60p JaHHBIX OCTAHOBJIEH, HammuTe Kjaasuiry [Run/Stop], yToObI
3apEruCTPUPOBATh U IEKOIUPOBATH TaHHbBIE.

Ecnu HacTpoiika He NpUBOAMT K CTaBUNIbHOMY 3arycKy, TO BO3MOXHO, ocLunnorpad
HaxoAWTCA B peXXMMe aBTOMaTU4YecKoro 3anycka npu A0CTaTo4YHO MeANEeHHbIX CUrHanax
ARINC 429. Haxxmute knasuiiy [Mode/Coupling], 3atem Haxkmute dyHKLMOHAMNbHYIO
knasuwy Mode, uto6bl nepekntoynTb pexxum 3anycka c Auto Ha Normal.

1 00J1eryeHnss IPOCMOTPA IeKOMUPOBAHHBIX TAHHBIX Bbl MOKETE
HO0JIb30BaThCI OKHOM Zoom (C PaCT:KKOH OCIHMJIJIOTPAMMBbI IO
TOPU3OHTAJIN).

Cm.takke * "HHTeprperarusa HeKOTUPOBAHHBIX HaHHBIX ARINC 429" Ha
cTtpaHulie 467

e "Cymmarop ARINC 429" ma crtpanuie 468
e "HaTepnperarnus maHHbIX Juctepa ARINC 429" Ha crpanune 469

¢ "Tlouck manabix ARINC 429 B sucrepe" Ha crpaHune 470
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Nutepnperauua pekoaupoBanubix aaHHbix ARINC 429
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B saBucuMocTH OT BhIGpaHHOro popMara JeKOIHMPOBAHUSA CJIOB
pesyabTaThl gekogupoBaHusd ARINC 429 oToOpaskaoTcs B CJAETYIOIINX
I[BETaxX.

e dopmar gaexkomupoBanua Label/SDI/Data/SSM:
Label (skenTbiii) (8 6MT) — oToOpaskaeTcsd B BOCBMEPHUYHOM (popMare.
SDI (cunuit) (2 6ura) — oToOpaxkaeTcs B JBOMYHOM (popmare.

Data (Gesiblil, KPaCHBIHA IIPHU OLIMOKE KOHTPOJIA deTHOcTH) (19 6mT) —
oToOpaskaeTca B BLIOPAHHOM 0a30BOM 3HAUYEHUH.

SSM (BeJsieHbIit) (2 6uTa) — oTOOpaKaeTCaA B TBOMUYHOM (popMmare.
e dopmar gexkomumpoBanusa Label/Data/SSM:
Label (kesrrbiit) (8 6uT) — oToOpaskaeTcs B BOCbMEPHYHOM dpopMare.

Data (0eJiblif, KPACHBIN IIPH OIIMOKe KOHTPOJIA yeTHOoCTH) (21 O6uT) —
oToOpaskaeTcd B BLIOPAHHOM 0a30BOM 3HAUYEHUH.

SSM (3eneHbIi) (2 6uTa) — OTOOpAKAETCA B JBOUYHOM popMare.
¢ dopmar gexomupoBanud Label/Data:

Label (skemnTbiii) (8 6uT) — oToOpaskaeTcs B BOCbBMEPHUYHOM (popMare.
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Data (0eJiblif, KPACHBIN IIPH OIIMOKE KOHTPOJIA YeTHOCTH) (23 OuT) —
oToOpaskaeTcd B BLIOPAHHOM 0a30BOM 3HAUYEHUH.

Burel 3Hauyenusa Label oTo6pakaroTcsa B TOM ke MOPIIKEe, B KAKOM OHU
Obwin moJsy4enbl. Ilossa 6urop Data, SSM u SDI oToGpakaroTca B IIOPSIKe
MOJIyYeHMs, HO OUThI BHYTPH 9THX II0JIEH OTOOpamarTcsi B 0O6paTHOM
MOJIyYEeHHI0 HOpsiake. [IpyruMu c/IoBaMH, 110/ OUTOB, KpoMe Label,
oTobpaskaroTca B popmare ciioa ARINC 429, HO OUTBI B 3THX IIOJISIX
OTOOPAKAIOTCA B IOPAAKE, OOPATHOM IOPIAKY HepegadH.

Cymmarop ARINC 429

Cymmarop ARINC 429 umsmepser olliee 4uc/io cjioB u ommnook ARINC 429.

TG THMHE

~-

CymMaTop paboTaeT MOCTOAHHO (CUMTAasA CJA0BA U OIIMOKHU), U €ro
MOKA3aHUsA OTOOPAMKAIOTCS, IIOKA BBIMOJIHIETCS IeKOSUPOBAaHNE TaHHBIX
ARINC 429. CymMmaTop BBIIOJHIET pacyueThl, Jlame ec/Id OcIuiorpad
OCTaHOBJIeH (cOOpa HAaHHBIX HE BEeHeTCs).

Haxartue waBumu [Run/Stop] Ha cymmarop He Bimder.

IIpyu BO3BHHUKHOBEHHHU MEPETPY3KH CUETUYHK OTOOPAaMKaeT COOOIIeHUe
OVERFLOW.

Yro6bl OOHY/JIUTHh 3HAUEHUS CUYETUYHKOB, TOCTATOYHO HAMKATDH
dyurnuoHadabHyo kiaapunry Reset ARINC 429 Counters B meHio Settings.
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Nutepnperauua panubix nucrepa ARINC 429

JeHHble
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O TMEHKTE MapamaTgol
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B momosiHeHMe K cTaHmapTHoOMy crosi0my Time samcrep ARINC 429
COMIEPIKUT CJIEAYIOIIHE CTOJIOIbI.

¢ Label - sHaueHue 5-GMTHON METKHM B BOCbBMEPHUYHOM (popMmare.
¢ SDI - 3HaueHud OUTOB (BKJIIOUEHHBIX B (DOPMAT EKOTUPOBAHHA CJIOB).

¢ Data - sHaueHUsaA NAHHBIX B JBOMYHOM HJIHA IIECTHAIIATEPUUHOM
dopmMare, B 3aBUCHMOCTH OT Ga30BbIX HACTPOEK.

¢ SSM - sHauveHHsa OUTOB (BKJIIOYEHHBIX B POPMAT HEKOAMPOBAHUS CJIOB).

e Errors - BbIfesa0Tcad KpacHbIM. Ilapamerp Errors moskeT mmeTb
sHaveHus Parity, Word miu Gap.

P030BbIM IIBETOM BBIJIE/IAIOTCS HENOCTOBEPHBIE JaHHbIe. B aTOM citydae
cjeayeT yMEHBIINTh KO3((UIIMEHT pasBepTKH (BpeMs/neJsl.) U IIOBTOPHUTH
H3MepeHue.
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Mouck pannbix ARINC 429 B nucrepe

DYHKIUA HOUCKA Yy OCIH/IOrpada II03BOJIAET BaM OTBICKHUBATH (U
MapKHUpoOBaTh) olpenesieHHbIe TUIIBI JaHHBIX ARINC 429 B Jmncrepe. Bor
MOsKeTe MoJIb3oBaThesa KJjaBuimiei [Navigate] u s;iemMeHTamMu yIipaBJieHH
/I IlepeMelleHus M0 MapKUPOBAHHBIM CTPOKaM.

1 Haxmwure Kjaapuiry [Search], korga BbIOpaH pesKHM IeKOTUPOBAHUSI
nocJenoBaTe/ bHbIX JaHHBIX ARINC 429.

2 B menio Search HaskmuTe (PyHKIIMOHAJILHYIO Kjaasuiiny Search, zarem
BpalaiTe pydyky Entry, 4To6bl BhIOpATh MOC/IEHOBATE/IbLHBIH CJIOT
(Serial 1 uam Serial 2), B koTopoM aekogupyercda curiasg ARINC 429.

3 Haxmure PyHKIIMOHAJBbHYIO KJaBuilry Search, saTem BhIOepuTe OOUH U3
CJIeIYIOINX BAPUAHTOB.

Label - monck mo ykasaHHOMY 3HAYEHUIO METKH.

SHaUYeHMs MeTOK Bcerma oToOpaskaloTcs B BOCbMEpPHUYHOM (popMare.

Label + Bits — monck mo MeTKe W JPYTUM IIOJIAM CJI0Ba B COOTBETCTBUH
C YKa3aHUIMH.

Parity Error — mouck 1mo cjioBaM ¢ OIIMOKON KOHTPOJIA YETHOCTH.

Word Error - mouck mo ommbke KOOQUPOBAHUSI BHYTPH CJIOBA.

Gap Error - mouck mo ommOKe IIPOIYCKa MEKIY C/IOBAM.

Word or Gap Error — mouck mo ommubéke c/I0Ba WM II0 OIIHOKE IPOIIYCKA.
All Errors — mouck mo Jir000i M3 IE€PEeYMC/IEHHBIX BbIIIE OIINOOK.

3a MOIOJHUTEJHLHOH HH(popMaIluell 0 MoKCKe MAaHHBIX oOpallaiiTech K
paspesy "llouck maHHBIX B JucTepe" Ha cTpaHulle 143.

3a JoMoJHUTEJIbHOU WH(opMalrimeil o npuMmenennn kjaasuinu [Navigate] u
2JIEMEHTOB yIIpaBjeHHs oOpalaiTech K pasmeday "Hapuraius mo
BPEeMEHHOU pasBepTKe" Ha cTpaHuile 65.
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o0 @ @eo-. 28
0e0 3anyck no UART/RS232 u

¢ nocnepoBartenbHoe gekoauposaHue

Hactpoiika ocuunnorpacba ana curianos UART/RS232 471
3anyck UART/RS232 473
MocnenosatensHoe aekoauposaHue UART/RS232 476

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 Haxmure (pyHKIMOHAJILHYI0 Kjaapunry Serial. Bpamaiite pyuky Entry,
4yT00BbI BBIOpATh HY:KHBIH cjaoT (Serial 1 miam Serial 2), u eme pas
HAKMUTE 9Ty (PYHKIHOHAJIBHYIO KJIABHILY, YTOOBI 3a0eACTBOBATDH
IeKOIUPOBaHUE.

4 Hasxxmure (pyHKIUOHAJILHYIO Kaapuiily Mode, 3aTeM BbiGepuTe THII
samycka UART/RS232.

5 Hasxkmure pyHKIIMOHAJIBLHYIO KJaaBulry Signals, 4To0bI OTKPBHITH MEHIO
UART/RS232 Signals.

Memo "Curnans UART,

L) Fx Maopar H Maopor

1 170V 2 1.89V

an
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472

6 [1a oboux curHa;ioB 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.

7 HaxMure KJIaBHIILY Back/Up, 4T0o6bI BepHYThCA B MeHIO Serial
Decode.

8 Hasxmure (pyHEKIMOHAIBHYIO KJaBuiry 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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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 471.

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
(ITocaen. 1 mau Ilocaen. 2), Ha KOTOPOM OyHaeT BbIMOJHITHCA
nexogupoBanue curHajgos UART/RS232.

HacT. zan.

~p-

3 Hasxkmure nmporpamMuyio KHoOIKy Hacrtpoiika 3anycka, 4ToGbI OTKPBITH
MmeH "Hactpoiika s3amycka UART/RS232".
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474

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
"MocnepnosatensHoe aekoaupoatue UART/RS232" Ha ctpaHuue 476.

Ocuunnorpadbi Agilent InfiniiVision 3000 cepuu X PykoBoacTBo nonb3oBarena 475



28 3anyck no UART/RS232 u nocnepoBatenbHoe AeKoANpoBaHNe

MocnepoBarenbHoe aexkoguposanne UART/RS232

Yro6bl HACTPOUTH OcLUJLIOrpad A mosaydeHus curaaiiop UART/RS232
cMm. pasgen "Hacrtpoiika ocrmniorpada s curHajiioB UART/RS232" Ha
cTtpanurlie 471.

[na Hactpoiiku 3anycka no UART/RS232 cm. pasaen "3anyck UART/RS232" Ha
cTpaHuue 473.

Hactpoiika mocsemoBaTesapHoro aekogupoBanua UART/RS232

1 Haxmwure kHouky [Serial] (lMocnepoBatenbH.), 4ToObI 0TOOPA3UTh MEHIO
"Tloc/iegoBaTeqbHOE OEeKOAUPOBaHHeE".

Menio "MacneacsatensHa AX FRA

Mocnen 2 Pe
Mocnea. 1 LISRT:

Haxwvure xHOTIKY Hacrpoitku.

B menro "Hactporikum UART/RS232" HakMuTEe IIPOTrPaMMHYIO KHOITKY
OcHoBaHMe, YTOOBI BHIOPATh OCHOBaHHE (IIECTHAIIATEPHYHBIMH,
mBonuHbIN miin ASCID) mia oToOpaskeHHs GeKOSUPOBAHHBIX CJIOB.

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
crpanuiie 478

¢ "Cymmupymwiiee ycrporicteo UART/RS232" Ha crpanune 479
e "MaTepnperarusa ganabix UART/RS232 B Lister" ma crpanune 480
e "Ilouck mamapix UART/RS232 B Tabmne Lister" ma crpanwuie 480
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478

Nurtepnperauua panHbix aekopgupoauua UART/RS232

[ TR LT T N AT T CELEE LT

000101447 ERR:

KBl

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 ucroJib3oBanuu 9-6uTHOrO popmara i CJI0B
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".

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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480

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 cTpaHune 143.

JlomoJIHUTE/IbHBIE CBeJeHus 00 mcmoJib3oBanuu KHomnku [Navigate]
(HaBurauma) u cpencTs ynpasJjieHus cM. B pasnesie "Hapurarnus 1o
BPEeMEHHOU pasBepTKe" Ha cTpaHuile 65.
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MpeameTHbIN YKa3aTenb

CumBonbl
, cnosa/ownbku ARINC 429, 468

Uudppe

1*2, matematnyeckan dyHkuma, 86
1/2, matematnyeckan cyHkumua, 86

A

AC RMS - usmepenue "MonHblii
akpaH", 249

AC RMS - usmepenue N-uuknos, 249

AM (amnnnTyaHaA MoayNALNA), BbIXOAHOM
curHan reseparopa, 298

AM, TepmuH «rnybuna, 299

ARINC 429, cymmatop, 468

Auto Setup, FFT, 94

AutolP, 329, 331

B
Browser Web Control, 351, 352, 353,
354, 355

C
Center, FFT, 93

D

D*, 40,128

DC RMS - namepenne "N-umknbl", 249

DC RMS - namepetue "MonHbii
akpaH", 249

DHCP, 329, 331

DVM (umdbposoii Bonbtmetp, 281

E
Edge then Edge, 162
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F

f(t), 83

FM (yacToTHas moaynAumA), BbIXOAHOV
curHan reqeparopa, 300

FSK (maHunynAauma caBMrom 4actoTsl),
BbIXO[HOIA curHan reHepatopa, 301

G
glt). 83

IP-anpec, 330, 349
IP-anpec DNS, 330
IP-appec wntoza, 330

M

MegaZoom IV, 4
mem4M, 375
MSO, 4

Multicast DNS, 329

S

SCL, 3anyck no 12C, 420
SCLK, sanyck no 12S, 442
SDA, 419

SDA, sanyck no 12C, 420
SGM, 222

Span, FFT, 93

U

usb, 333

USB, nssneuenue yctpoiictea, 43

USB, Hymepauua 3anomMuHaroLLnx
ycTpoiicts, 333

USB, tvn 3anycka, 192

USB, yctpoiicteo CD, 333

usb2, 333
USB-Hakonutens, 43
USB-npuntep, 321

W
Window, FFT, 93

X

X npu makc Y no FFT, 242
X npu mud Y no FFT, 242

z

Z-rawenve, 59

A

Asto? Havkatop 3anycka, 199

AsTomaclutab, oTmeHa, 33

aBToMacLITab, uudpoBble kaHanbl, 123

aBTOMacLUTabupoBaHme 0To6paxaembix
kaHanos, 336

aBTOMaTuyeckan Hactpoiika, 123

aBTOMaTnyeckue usmepenua, 237, 240

aBTOMatuyeckoe npupaileque, 316

aBTOHOMHOe noakntoyeHve, 330

anpec GPIB, 328

aKTMBHaA nocneaosatenbHan wnHa, 395,
405, 426, 437, 449, 478

amnnuTyaHas moaynauua (AM), BbixoaHOV
curHan reqeparopa, 298

Ananua cermeHToB, 222,224, 266

AnanoroBble ounbTpbl, HacTpoiika, 92

aHanoroBbIil KaHan, 3aTyxaHue
npobHuka, 76

aHanoroBbli kaHan, Hactpoilka, 69

aTTeHoaTopbl, 78
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MpeamMetHblit yka3atenb

b

be3neiicTBytOLLAA NOCNefoBaTeNbHaA
WnHa, 449

6esonacHan ounctka, 320

6enbli Wwym, no6aBneHne B BbIBOA
reHepatopa curiana, 297

beckoHeuHoe nocnecseyenve, 147

6nubnuoteka, metku, 153

brubnmnoteyHbie nporpammbl Agilent 10
Libraries, 356

bbicTpan ocTaHoBKa u3obpaxenna, 345

bbicTpan oTnagka aBTomaciutaba, 336

boictpan nevats, 345

bbicTpoe BoccTaHoBneHne, 345

bbicTpoe nsmepeHue Beex AaHHbIX, 345

boicTpoe coxpaHeHve, 345

bbicTpblii cOpoc akpaHa, 345

B MeHto "3anyck no SPI" BbinonHuTe
cnenytoume aeiicteua, 435

Beb-uHTepdheiic, 349

Be6-uHTepdpeiic, poctyn, 350

Be6-cTpaHuLa "Cpeacrsa
namepenuna”, 361

BepHbep, kaHan, 74

Bepcum mukponporpamm, 361

Bepcua 10, 342

BepTuKanbHoe paciumpenue, 71

Bupeosbixon VGA, 46

Bupeosanyck Generic, 183

BM3yanuaauua, matematiyeckan, 107

BKNHOuUeHe, 29

BKIOYeHWe KaHana, 42

BHELLIHee 3anomuHatoLLee ycTpoictso, 43

BHELLHWIA 3anyck, eanHuubl npobHuka, 204

BHELLIHWIA 3amyck, 3aTyxaHue
npobHuka, 204

BHeLWHWiA Tpurrep, 203

BHELLHWIA TpUrTep, BXOAHOM
umnenaxc, 204

BO3BPAT YCTPOIACTBa /1A NPOBEAEHNA
obcnykueanua, 344

BonbT achchekTBHOro 3HayeHmA
Hanpmxenua (V RMS), eankuue
nameperua Lwkanel FFT no
BepTukanu, 94

BOCCTaHOBMEHMe, 345

BOCCTaHoBMeHWe chaiinos macku, 318

BOCCTaHOBMEHMeE (hainos HacTpoiiku, 317

BOCCTaHOBMEHWE (hainos Yepes
Beb6-uHTepdheiic, 359

BOCCTaHOBMeHWe, beicTpoe
BOCCTaHOBMEHMe, 345

BpeMeHHan passepTka, 55

BpeMA 3a7ep>kku (noarotosku), 224

Bpems HapacTaua ocumnnorpacda, 213

BpemA HapacTaHua, ocuunnorpad, 213

BpemA HapacTaHuA, curian, 213

BpeMms Noarotosku, 224

BpeMmA COXpaHeHuA AaHHblX, 312

BPEMA COXpaHEeHMA, laHHble, 312

Bpems, noarotoska, 224

BCTPOEHHaA cnpaska, 49

BxoaHoii umnegaHc 1 M Om, 73

BxogHoi umneaauc 50 Om, 73

BXO/IHOIA MMNeaaHc, BXo/ aHanoroBoro
kaHana, 73

BXO/lbl AHANOrOBbIX KaHanos, 42

BXOZbl LMOPOBLIX KaHanos, 43

BY-3arpaxpenue, 202

BbI6Op 3HadeHuid, 37

BbI6OP UMDPOBLIX KaHanos, 127

BbI6op, 3HaueHns, 37

BbibpaHo, 332

BbIBO/l KapAMHAMNbHOTO CUHYCOWAANBHOTO
curHana reHepatopa, 288

BbIKNoyatens nutanua, 30, 36

BbIXO/] reHepaTopa CurHanos
cuHycoun, 287

BbIX0f, 3anyck, 337

BbIXOAHOI curHan 3anycka, 337

BbIXO[IHOIA CUTHaN 3anycKka, TecT no
macke, 272, 338

r

rapaHTua, 343

rapaHTHiiHble TexHUYecKne
xapakTepuctuku, 365

rayccoBa aMniuTyIHO-4acToTHaA
xapakTepuciuka, 211

ratueHue, 59

reHepaTop UMMymbCHbIX curHanos, 288

TeHepaTop C MMMyJbCamu rayccoBCKOJA
topmbl, 289

reHeparop curianos, 285

reHepaTop CUrHanoB NNoo6pasHoii
topmel, 287

reHepaTop CUrHanoB NoCTOAHHOTO
ToKa, 288

TeHepaTop CUrHamnoB ¢ NPAMOYTONbHOI
hopmoii BonHbl, 287

reHepaTop CUrHanoB ¢ SKCOHEeHLManbHbIM
HapacTaHuem, 288

reHepaTop CUrHanoB ¢ 3KCMOHEHLMambHbIM
cnanom, 288

reHepatop curHanos Lyma, 288

reHepaTop CUrHanoB, NPOU3BOSbHbIE
curHansl, 290

[eHepaTop curHanos, Tun curHana, 285

reHepaTopa CUrHanoBnoruieckme
npe, 296

ronoska npobHuka, 78

rpachuk CUHXPOHM3ALMM NOTUYECKOIA
WwuHbl, 110

rpachuk COCTOAHWA NOTUYECKOIA
WwuHbl, 111

il

JlaHHble 0AHOKPATHOrO 3anycka, 39
NBOWYHble AaHHble (.bin), 377
nBounyHble fgaHHble MATLAB, 378
JBOWYHble AaHHble B MATLAB, 378
JIBOVYHbIE JaHHbIE, NPUMEp NPOrpamMMbl
ang yrenuna, 381
nekoamposanure ARINC 429, ckopocTb
nepefaun curdana, 462
nekoauposanie ARINC 429, tun
curHana, 462
nekoauposanue ARINC 429, chopmar
cnosa, 465
nekoamposanue CAN,
KaHanbl-uctoyHukn, 390
[IeKOAMPOBaHIe NOCNea0BaTeNbHbIX
nanHbix ARINC 429, 465
[IeKOAMPOBaH1e NOCeA0BaTeNbHbIX
naHHbix FlexRay, 414
[JIeKO/IMpoBaHKe NocneaoBarenbHbIX
naHHbIx 12S, 448
[IeKOAMPOBaHIe NOCNea0BaTeNbHbIX
naHHbix MIL-STD-1553, 456
AeneHne, matematnyeckan dyHkumua, 86
netanu, sameda, 137
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[eunben, eanHuubl namepeHua wkansl FFT
no BepTukanu, 94

auckpeTusauna, obume ceefenuna, 209

aucnetyep daiinos, 331

[ucnneit, netanu curHana, 145

avennei, uHtepnpetauua, 47

JMCTINelA, METKM NPOorpamMMHbIX KHoMoK, 49

aucnnei, obnactb, 48

Aucnnen, cTpoka coctoAHuA, 48

[lctaHuMoHHaA NepeaHAn naHenb, 355

[lucTaHumMoHHanA nepeaHAs naHenb Real
Scope, 352

[IvctaHuMoHHaA NepeaHAA naHenb
Simple, 353

[luctaHumoHHaA nepeaHAs navensb, Real
Scope, 352

[InctaHuMoHHaA NepeaHAnA naHenb,
Simple, 353

JIvcTaHUMOHHOE NpOrpamMMnUpoBaHme,
Web-untepdpeiic, 355

JIMcTaHuMoHHOE NpOrpamMMUpOBaHme,
6nbnmotekn Agilent 10 Libraries, 356

mmbdepeHumanbHble npobHukn, 371

[lnutenbHocTb - U3mepenne, 254

[inuTtenbHocTb + namepeHue, 254

[lo6aBnexne nuUeH3MK Ha LMPOBble
kaHanol, 376

[1yCTaHOBKM, reHepatop curHanosno, 296

E

eIMHMLIbI U3MEPEHNA N0 BEPTUKANHK,
FFT, 94
Ennunubl namepenma wkansl FFT no
BepTukanu, 94
8IMHULIbI U3MEPEHNA,
maTematdeckuii, 84
eAMHNLIbI U3MepeHna, NpobHuK, 76
eaMHYLbI M3MepeHuii kypcopa phase
X, 231
eAMHNLIbI U3MepeHuii Kypcopa ratio X, 231
ea1HMLbI U3MepeHni kypcopa ratio Y, 231
eanHuLbl NpobHuka, 76
elMHMLIbI, MaTemaTuyeckue pyHkUun, 84
8MHULIbI, NTPOBHUK BHELLHEro
3anycka, 204

3

3aBO/ICKe HAcTpoiku No ymonyanuo, 320

3arpax/eHune 0T BbICOKOYACTOTHOMO
wyma, 202

3arpaxx/eHne 0T HU3KOYACTOTHOMO
wyma, 201

3arpyautb u3, 315

3arpyska HoBoii Mukponporpammel, 350

3arpyska chaiina, 331

3apepxka, 202

3anepxkka passeptky, 60

3anuch usmepenua, 312

3anyck RS232, 473

sanyck UART, 473

3anyck no CAN, 391

sanyck no FlexRay, 411

sanyck no 12C, 420

3anyck o LIN, 401

3anyck no N-Homy cbpoHTy cepum, 174

3anyck no SPI, 433

3anyck no BuaeocurHanam, 178

3anyck no BUAEOCHrHary, HacTpoiika
Generic, 183

3anycK no BpemeHw
HapacTanua/cnapa, 172

3anycK no AnNUTeNbHOCTY UMnynbea, 164

3anyck no UMNynbcHoii nomexe, 164

3anyck no Kopotkomy nakerty, 175

3anyck no nobomy poHty, 162

3anyck no HacTpoiike u yaepxxanuo, 177

3anyck no oTknoHexuto, 160

3anyck no nakery, 12C, 422

3anyck no curHanam ARINC 429, 463

3anyck no curHanam 125, 445

3anyck no curHanam MIL-STD-1553, 455

3anyck no ycnosuto VNN, 171

3anyck no cpoHty, 160

3anyck no YepeaoBaHuio ppoHToB, 162

3anyck no wabnoHy, 167

3anyck no LecTHaaLaTepuyHoMy
3HaYeHMto LWnHbl, 170

3anyck cbopa faHHbIX, 39

3anyck, 3agepxka, 202

3anyck, uctounmnk, 160

3anyck, oblime ceeaeHna, 158

3anyck, onpenenexue, 158

3anycK, NpUHyauTenbHbIid, 160

3anyck, pexum/ceaAsb, 197

lpeameTtHblil yka3atenb

3anyli. nHaukatop 3anycka, 199

3anyu.? uHankatop 3anycka, 199

3apaHee onpezenexHble metkn, 152

3acTaBka, akpaH, 335

3aTyxaHue npobHuka, 76

3aTyxaHue NpobHUKa, BHELLHMWI
sanyck, 204

3atyxaHue, npobHuk, 76

3aTyXaHue, NPOBHWK, BHELLHWIA
sanyck, 204

saxsat, 121,122

3axsar nomex, 216

3axBaT Cepuit umnynbcos, 222

3HayeHne NoCTOAHHOI CocTaBNAOLLEH Npu
Bbluucnenumn FFT, 98

3HaueHus, Bbibop, 37

n

namepermne "X npu makc Y", 258
n3mepenue "X npu muH Y", 258
“3mepeHe "cT oTkNnoHeHe", 249
V1amepeHue (-) anutensHoct, 254
ismepenue (+) anutensHocTn, 254
V1amepeHue amnnutyabl, 245
iamepeHne B pexxume "3anepxka”, 255
1amepeHne B pexkume "Paboumii
unkn", 254
V1amepenue B pexxume "Cuetymk”, 253
13MEepeHe BEPXHErO YPoBHA, 245
/laMmepeHue BpeMeHn HapacTtaHua, 255
13mepeHue BpemeHu cnaaa, 255
V1smepeHue 3apepxku, 241
13MepeHIe KONMYeCcTBa 0TPULIaTENbHBIX
umnynbcos, 259
13MepeHIe KonMyecTBa nosoxnTenbHbIX
umnynscos, 259
V1amepenue koadhduumenta, 251
V1smepeHue makcumyma, 244
V1amepeHre MuHumyma, 244
13mepeHue ocHoBaHuA, 246
/lamepeHue oTKIOHEHNA OT
YCTAHOBMEHHOT0 3HaueHua, 241, 246
//laMmepeHue oTpuLaTenbHOro
Bbibpoca, 242, 247
VlamepeHnue nepuopa, 252
V13mepeHue nonHoit amnnutyapl, 244
V1smepeHue dasel, 241, 257
V1amepeHue yactothl, 252
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n3mepeHue, beicTpoe n3mepeHe Beex
NaHHbIX, 345

V1amepenua, 92

namepenuna, 240

Vamepenua FFT, 98

n3mepenna Power App, 242

13MepeHA BPeMeHHbIX napameTpos, 251

V13mepeHua anuTenbHOCTY cepun, 254

“3MepeHua Hanpaxenua, 243

V13MepeHuA ¢ 06LLmMM CHUMKOM, 243

M3MepeHUA CYeTuMKa 3afHero
tponta, 260

M3MepeHuA cueTunKka nepefHero
poHta, 260

U3MepeHua, aBTomatuyeckuin, 237

13MepeHNA, BpemMeHHble napametpbl, 251

n3mepeHus, safepxka, 241

13MepeHna, Hanpaxexue, 243

13MepeHus, OTKNOHEHMe oT
YCTAHOBNEHHOTO 3HayeHua, 241

U3MepeHA, oTpuLaTenbHbIiA Boibpoc, 242

n3mepenua, dasa, 241

1306paKeHue cUrHana, KOHTponbHan
To4Ka, 334

“MneaaHc, undposble NpobHuky, 131

VIMnynbcbl cuHxpoHu3aumu, [eHepatop
curHanos, 295

umA caiina, Hosoe, 316

umA xocta, 349

umaA xocT-cuctemsl, 330

VHBEPTMPOBaHWe curHana, 74

MHBEPTUPOBATh LIBETA KOOPAMHATHOM
cetkn, 307

WHAMKaTOp akTMBHOCTH, 125

MHAMKaTOP BpEeMeHu 3aaepxku, 63

nHavkatop 3anycka, Asto?, 199

WHAMKaTop 3anycka, 3anyi., 199

MHaMKaTop 3anycka, 3anyul.?, 199

VHAMKATOP TOYKM oTcYeTa, 63

VHTEPNONALMA, NapaMeTp Npon3BONbHOTO
curHana, 291

nHtepcheiic GPIB, yranenHoe
ynpasnenve, 327

nutepdcpeiic LAN, yaaneHHoe
ynpaenenve, 327

HTepdeiic aBToonpeaenexua
npobHuka, 73

MHTEpdheiic aBToonpeaenexma
npobuuka, 42

MHTEpdeic nonb3oBaTena 1 KpaTkana
cnpaBka Ha aHrnuiickom aAsbike, 50
WHTepdeiic Nonb3oBaTeNAa u kpaTkas
crpaBKa Ha ucnaHckom Asbike, 50
MHTepdheiic Nonb3oBaTenda u kpaTkas
CMpaBKa Ha UTanbAHCKOM A3blke, 50
MHTEpdeic nonb3oBaTena 1 KpaTkana
cnpaska Ha kopelickom A3bike, 50
WHTepdeiic Nonb3oBaTeNAa u kpaTkas
crpaBKka Ha HemeLKoM Asbike, 50
MHTepdheiic Nonb3oBaTenda u kpaTkas
crpaBka Ha nopTyranbckom A3bike, 50
MHTEpdeic nonb3oBaTena 1 KpaTkan
crnpaBka Ha pycckom Asbike, 50
WHTepdbeiic Nonb3oBaTeNA u kpaTkas
CrpaBKa Ha TPaaULIMOHHOM KUTaiicKOM
Asbike, 50
WHTepdeiic Nonb3oBaTeNA u kpaTkas
CMpaBKa Ha yNpoLLEHHOM KnTaiickom
Asblike, 50
WHTepdeiic Nonb3oBaTeNA u kpaTkas
crnpaBka Ha dpaHLy3ckom Asbike, 50
MHTepdheiic Nonb3oBaTenda u kpaTkas
cnpaBka Ha ANOHCKOM fA3bike, 50
VICKaKeHWe, aHanoroBbli kaHan, 77
UCTOYHWK NuTaHuA, 46

K

Kanubposka, 339

kanubposka npobHuka, 77

KaHan, aHanorosbii, 69

kaHan, BepHbep, 74

KaHan, eauHuLbl npobHuka, 76

KaHan, uHBepTuposatue, 74

KaHan, uckaxenue, 77

KaHan, KHomMku
BKNKOYEHWUA/BbIKNHOUEHNA, 42

KaHar, orpaHnuyeHie nonoch
nponyckanua, 74

kaHan, nonoxenue, 71

KaHan, cBAsb, 72

KaHar, 4yBCTBUTENbHOCTb MO
BepTukanm, 71

KapaMOTOHUYECKMIA curHan
reHeparopa, 289

KaTeropua uamepexus, onpeaenexua, 366

KaTeropua nepeHanpaxexua, 368

KBafIpaTHbIii KopeHb, 101

knasuartypa, USB, 154, 316, 324, 335,
347

knasuwa Analyze, 37

knasuwa Meas, 237

knasuiwa Quick Action, 37

knasuwa Utility, 37

knasuwa Wave Gen, 37

Knasuiwm Tools, 37

Knaccudukatop, ANUTenbHOCTb
umnynbca, 166

kHorka "Digital", 40

Knonka "Math", 40

Knonka "Ref", 40

KHonka "Astomaciita6”, 39

kHorka "bbicTpoe feiicteue”, 344

kHonka "leHep.curHanos”, 44

kHonka "Topusont.", 38,51, 57,218

kHorka "3axsat’, 41

kHonka "Vismepenua”, 41

kHonka "Kypcopsbl", 41

kHorka "Metka", 42

kHorka "Hasap/seepx”, 36

kHonka "Hactp.no ymonyanuio", 39

kHonka "Onopx.), 113

kHorka "OtobpaxeHue”, 41

kHorka "lMevats", 41

kHorka "Mouck", 38

kHorka "lMocnenosarensH.”, 40

KHonka "Pexum/cBasb", 3anyck, 197

kHorka "CoxpaHeHue/Bbizos", 41

kHorka "Cnpaska”, 41

kHonka "Apkoctb”, 36

Knonka [Single] (OnHokpaTHbiii
3anyck), 208

kHorka Horiz, 60

KHOMKa 3aLUuThl Kanubposky, 45, 47

KHorka maclutaba, 38

KHorka macluTaba no ropusoHtanu, 38

KHOMKa HaBuraLuu no ropusoHTany, 38

KHOMKa noucka no ropusoxtanu, 38

KHOMKW (KNaBwLLK), NuueBas naHenb, 35

KHOMKM HaBuraumm, 38

Knonku curanos, 41

Knonku ynpasnenua pabotoii, 39

KHonku chaiinos, 41

KHOMKW, NnLeBan naHens, 35

KoMMeHcauua naccuBHbIX Npo6HNKos, 34,
43
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KomneHcauma nocToAHHOM cocTaBnAroLLEen
npw uHTerpuposaxy, 90

KOMMeHcauua npobHuka, 43

KoHtakT "flemo 1", 43

KoHTakT "flemo 2", 43

KoHrakT 3a3emnenun, 43

KOHTPOMbHAA TOYKA, M300pakeHne
curHana, 334

KOHcburypauma no ymonyauuto, 31

KoopanHatHas cetka, 148

Kopotkve umnynbebl, 252

Kpatkan cnpaska, 49

KYpCOpHble uamepennsa, 227, 230

Kypcopbl, manual, 229

KYpCOpbl, ABONYHbIE, 229

KYpCopbl, eauHnLb uamepeHnid, 230

KYPCOpbI, CriexeHune curiana, 229

KYPCOPbI, LUeCcTHaaLaTepuyHble, 229

n

TIMHWA CUHXPOHW3ALIMK, 3aMyCK Mo
12C, 420

NMLEeBan naHenb, Haknaaka Ha
onpefeneHHom Asblke, 44

NLEeBan naHenb, yaaneHHas, Ha 0CHOBe
bpay3epa,, 354

NMuuensun, 376

nuuexsna ADVMATH, 374

nnuensua AERO, 374

Nuuensua AUDIO, 374

Nuuensna COMP, 375

nnuensua DVM, 375

nuuensua EDK, 375

nuueHsua EMBD, 375

nuueHsua FLEX, 375

nuuedsua MASK, 375

nuueHsna MSO, 375

nuuensua PWR, 376

nuuensna SGM, 376

nuuexsua UART/RS232, 375

nvuensua VID, 376

nuuensna WAVEGEN, 376

noruyeckuii nopor, 127

ToHble HM3KOYACTOTHbIE CUrHanbl, 98

NoKanu3MpoBaHHaA Hakna/ka ana n1ueBoii
navenw, 44

M

MaKcuMarnbHaA yacrota
auckpetusaumn, 214
MakcumanbHaa yactora curdana, 209
MaHunynauya casurom yactotsl (FSK),
BbIXOAHOW curHan reHepatopa, 301
macka nogcetn, 330
macka, curHan TRIG OUT, 338
macLuTabupoBaHue v npokpytka, 53
marematyeckan Bu3yanusauns, 107
maTematiyeckan qyHkuma Ax + B, 102
Matematudeckan hyHKUMA abConoTHOTO
3Havenua, 103
Matematudyeckas (yHKUMA BO3BEAEHWA B
keaapat, 103
MaremaTtiyeckan yHKUMA BbluuTaHua, 85
maTematiyeckan pyHKUnA rpacuka
CMHXPOHM3aLMN NOTUYECKOI
WwuHbl, 110
maTematiyeckan pyHKUnA rpacuka
COCTOAHWA NOTMYecKoi WuHbl, 111
marematyeckan qyHKumA aeneqns, 86
Matematudeckan hyHKUMA
mhdepeHumposanna, 88
Matematudeckan hyHKUMA
andbdepeHuyposanua d/dt, 88
Matematuyeckan qyHKLMA
WHTErpupoBaHua, 89
Matematudeckas hyHKUMA
norapucma, 104
Matematudeckan hyHKUMA HaTypasibHOro
norapucpma, 104
Matematuyeckan hyHKUMA OTKMOHEHMA
n3meperns, 108
maTemaTtiiyeckan qyHKUMA cnoxenua, 85
Matematudeckan chyHKUMA
yeenuyenna, 108
Matematudeckas hyHKUMA
YMHOXeHuA, 86
Matematudeckan oyHKUMA hubTpa
BbicOKMX yacToT, 106
Matematudeckan yHKUMA hunbTpa
Hu3kux yactot, 106
maTtematiyeckan pyHKUNA punbTpa,
BbICOKMX W HU3KMX YacToT, 106
Matematudeckas hyHKUmA
aKcnoHeHTsl, 105

lpeameTtHblil yka3atenb

MaTemaTyeckan qyHKLMA IKCNOHEHTbI
ocHoBaHua 10, 105

Matematuyeckan yHKLMA,
WHTErpupoBaHue, 89

maTemaTtiyeckue oneparopbl, 85

maTematnyeckue npeobpasosanua, 87

maTematdeckue dounbtpsl, 106

Matematudeckie doyHkumm, 92

MaTemaTyeckue thyHKLnK,
BblunTaHue, 85

MaTemaTyeckme thyHKLuK,
mmdbdepeHumposatme, 88

maTemaTyeckue thyHKLWKM, enHLb, 84

maTtematinyeckue dyHkUMK, maclutab, 84

MaTematyeckue yHKUNK, cnoxenue, 85

maTemaTtyeckue dhyHKLWKM, cMellenmne, 84

maTemaTtiyeckue, npeobpasoBaHuA Unu
1CMonb3oBaHue unbTpoB
apudmeTnyeckmx aeictenii, 83

MaTemMaTYecKuid, eauHULbI
n3mepenns, 84

MaTemMaTYecKuid, Ucnonb3oBaHne
OCLMNNOrpamMm MaTemaTiyeckux
hyHKLmiA, 82

MrHOBEHHOE 3HaueHue nepenana
curHana, 88

MeHto Lmdposoro kaHana, 126

mepbl 6e3onacHocTn, 31

Mepbl NPEAOCTOPOXKHOCTY NPK
TpaHcnopTuposke, 344

MecTa coxpaHeHus, Hasurauma, 315

Mecro, 315, 332

metkn, 151

MeTku kaHanos, 151

MeTKM NPOrpaMMHbIX KHOMoK, 49

MeTKM, aBTOMATMYECKoe
npupatlenve, 154

METKM, HacTpoiiku 6ubnnoTeku no
ymonyanuto, 156

MonepHuzauua o yposHa MSQ, 376

MopepHusauma ocuunnorpaca, 376

MOZYNALWNA, BLIXOAHOM CUrHan
reHeparopa, 297

moaynb GPIB, 28, 46

voaynb LAN/VGA, 28, 46

MMAUTYHO-YaCcTOTHaA
xapakTepucukaa, 210

MYNbTUMNEKCMPOBAHHAA pyyka
macwitaba, 40
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MYTIbTUMNIEKCMPOBAHHAA pydKa
nonoxexus, 40

H

HaBMrauma No BpemMeHHoi pa3sepTke, 65

Haxartb ana nepexopa, 315, 332

Haknagka, nokanuauposaHHaa, 44

HaKnafKy AnA NNLEeBOii NaHenm Ha
1cnaHckoMm Asbike, 45

HaKnajKy AnA NUUEeBOiA NaHenm Ha
UTanbAHCKOM A3blke, 45

HaKnajKy AnA NNUEBOVA NaHenm Ha
Kopeickom Asbike, 45

HaKnafKy AnA NNUEeBOiA NaHenm Ha
HemeLKoM A3bike, 45

HaKnajky AnA NUUEeBoiA naHenu Ha
nopTyranbckom Aabike, 45

HaKnagKy AnA NLEBON NaHeny Ha pycckom
A3blke, 45

HaknafKy AnA NNUEeBOii NaHenm Ha
TPaAMLMOHHOM KUTalicKOM A3blke, 45

HaKnajky AnA NNUEeBOiA NaHenu Ha
YNPOLLEHHOM KuTaiickom A3blke, 45

HaKnajgKy AnA NNUEBOVA NaHenu Ha
(bpaHLyackom Asbike, 45

HaKnafKy AnA NNLEeBOIA NaHenm Ha
AMNOHCKOM A3blke, 45

HaKNoH AnA npocmotpa, 28

HanoxeHwe cnektpos, 210

Hanoxenue cnektpos, FFT, 98

HanpAxeHwue B cetn, 29

Hactpoiika aBTomaciutaba, 336

HacTpoiika no ymonyanuo, 31, 320

HacTpoiika, aBTomatnyeckan, 123

HacTpoiika, no ymonyanuto, 31

HaCTPOIIKM reHepaTopa CUrHanos no
yMOnyaHuo, BocctaHosnenune, 302

HacTpoiiku 3anycka no SPI, 434

HacTpoiiku uHTepdeiica
BBOZA-BbIBOAA, 327

HaCTPOIKM N0 YMONYaHWIO, FeHepaTop
curHanos, 302

HacTpoiiku, BocctaHosnenune, 317

HeaKTUBHanA NocrneaoBaTeNbHan
wuHa, 395, 405, 426, 437,478

HenuHeiiHble uckaxenus, 92

HeobpaboTaHHaA 3anMcb NOMyYeHHbIX
naHHblX, 312

HeobxoaUman nomoca nponyckaHma
ocuunnorpada, 213

Heobxoa1Man nosioca npomnyckaHma,
ocumnnorpad, 213

HeonpeaenexHoe coctoaHue, 230

HenonHaa auckpeTusauma curianos, 210

HoBaA MeTka, 153

Homep mozenu, 342, 349

HopMarbHbIA pexxum, 216

HopMarbHbIi peskuM cOopa faHHbIX, 216

HY-3arpaxnenne, 201

0

06 aBTOpCKOM npase, 3

06 ocumnnorpace, 342

obnactb uHdpopmaumm, 48

o6HoneHue 10 u mukponporpammel, 377

06HOBMEHMA ANA MUKpONporpammbl, 377

obHosneHua ana M0, 377

06LLmii cHUMOK, BbicTpoe AeiicTBue, 345

06bem NamMATH 1 YacToTa
auckpetusaumn, 214

00bluHbIA pexkum, 214

orpaHuyeHue nonocsl nponyckauua, 74

0[IMHOYHbIV LMKN cbopa aaHHbIx, 200

ofiHoKpaTHoe cobbitna, 208

0[HOCTOPOHHME aKTuBHbIe NpobHukK, 370

OkHa uncbpoBoit counbtpaumm FFT, 93

OkHo bnakmana-Xappuca, 94

OKHO N3MEPEeHHA C 3KPaHOM
macwitaba, 263

OkHo komaHg SCPI, 355

OkHo ¢ nnockoii BepLunHoi, 94

OkHo XeHuHra, 93

onepartopbl, MaTematiyeckue, 85

onopHble curHansl, 113

onpefenexuna namepenuii, 240

Onuwmm, 374

Onuuu o6HoBnenuns, 374

Onuwa AUTO, 374

0CHOBHbIe nopTel USB, 43

octaHoB cbopa AaHHbIX, 39

0CTaHOBKa M3006paxeHua, 345

ocTaHoBKa 1306paxeHua, bbicTpaa
ocTaHoBKa U3obpaxkenua, 345

oTkNnoHeHue nsmepenna RMS - AC, 109

OTKIIOHEHWEe U3MEPEHUA BPEMEHH
Hapactanua, 109

OTKIIOHEHWe M3MEPEHUA BPEMEHH
cnaga, 109

OTKINOHEHWe U3MEPEHUA ANUTENbHOCTY
oTpuuatensHoro umnynbca, 109

OTKNOHEHWe M3MEPEHNA ANUTENBHOCTY
nonoxurensHoro umnynsca, 109

OTKIIOHEHWe U3MEepeHuA
koachchuumenta, 109

OTKNOHeHWe u3MepeHua nepuopa, 109

OTKIOHEHWe M3MepeHuA paboyero
umkna, 109

OTKNOHeHWe u3MepeHua yactotbl, 109

OTKNOHeHWe cpeaHero uamepenna, 109

0TKNoHeHwe, moaynauna FM, 300

OTKNOHeHWA yacToThl, Mogynauua FM, 300

OtmeHa nocnecseyerus, 148

oTo6paxkeHne Heckonbkux LMknoB cbopa
naHHblx, 208

oTcek aAna moayna, 46

0TCNEXMBaKoLLME Kypcopsbl, 229

ounctka, 343

ounctka, 6esonacHan, 320

n

nanutpa, 307
namaTtb ocumunnorpada, coxpavenue, 311
namatb cbopa AaHHbIX, 158
namATb, CerMeHTupoBaHHan, 222
napameTpbl KoHdurypauum cet, 350
napameTpsbl neyats, 324
napametpbl, neyatb, 324
naponb (cetb), copoc, 364
naponsb (cetb), ycTaHoBka, 362
naccuBHble NpobHukK, 369
naccuBHbIe NPOBHMKKM, KoMNeHcauma, 34
MepekpecTHble nomexu, 92
neyatb, 345
neyarb 3kpaHa, 321
nevarb, anbbomHan, 325
neyatb, bbicTpan neyatb, 345
Mnockan aMnuTyAHO-4acToTHaA
xapakTtepuctuka, 212
Mnowaab - namepenue "N-umknbl”, 261
Mnowaab - namepeHue "MonHbli
akpaH", 261
MoBPEeX/AeHWE NPy TpaHcnopTuposke, 25
noBpeskaeHue, TpaHCNopTMpoBKa, 25
nogasneHue wyma, 201
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nogkntoyerme k MK, 330

noakntodenme k cem LAN, 329

MoAKIH0YeHMe NPOBHHKOB,
undposblx, 119

NoAKNYEeHNe ceTeBoro npuHTepa, 323

nopkntouenme, k MK, 330

nonoxexue no septukanu, 71

nonoexue Lmdposoro kaHana, 127

nonoeHue, aHanorosblid, 71

nonoca nponyckaua, 342

nonoca nponyckanua ocuunnorpadha, 210

nonoca nponyckaHua, ocuunnorpad, 210

nonyyenue, 207

MonApHOCTb UMNynbea, 165

Monb3osatensckan kanubposka, 339

nopor CMOS, 127

nopor ECL, 127

nopor TTL, 127

Mopor, N3MepeHUA aHaNoroBbIx
kaHanos, 261

Mopor, yCTaHaBNMBaeMblii
nonb3osatenem, 127

nopor, uudposble kaHanbl, 127

noporu n3mepeHuii, 261

nopt LAN, 46

nopt USB, 47, 321

nopt yctpoiictea USB, 47

nopt yctpoiictea USB, ynanexHoe
ynpasnexue, 327

nocrefoBaTenbHaA CUHXPOHU3ALMA, 3aMyCK
no 12S, 442

nocneaoBarenbHoe AeKoaMpoBaHme
CAN, 393

nocneaoBarenbHoe AeKoaMpoBaHme
12C, 425

nocrefoBaTenbHoe 1eKoanpoBaHue
LIN, 403

nocnenoBarenbHoe AeKoaMpoBaHme
SPI, 436

nocneaoBarenbHoe AeKoaMpoBaHme
UART/RS232, 476

nocnenoBartenbHble AaHHble, 419

nocneoBaTenbHble JaHHbIe, 3anycK no
12C, 420

lMocnecseyeHne akpaHa, 147

Mocnecseyenne, otmera, 148

nocnecseyeHue, nocroaHHoe, 208

nocrobpabotka, 238

nocToAHHoe nocnecseyenne, 208, 216

MocTnycKoBble AaHHble, 54

nofAcHeHwe, nobasnexne, 345

Mpenen M7, 282

npeanyckoBble faHHble, 54

npeobpasoBaHuA, MatemaTnyeckue, 87

npumepbl haiinos ABONYHbIX AaHHbIX, 381

npuntep, USB, 43, 321

npuHTepbl USB, nopaepxusaemble, 321

NpUHYAUTENbHBIA 3anyck, 160

npucnoco6nenua, 26, 368, 369, 373

npobHuK, MHTepdeiic aBToonpeaenexua
npobHuka, 42

npo6Huk, kanubposka, 77

npo6Huku, 368, 369, 373

NPOBGHMKK, aKTUBHbIE 0AHOCTOPOHHKE, 370

npobHukm, andchepeHumanbhbie, 371

npo6HUKK, naccuBHble, 369

npo6HWKK, NaccuBHbIe, KoMneHcauua, 34

NPOBHUKM, NOAKMHOYEHME K
ocuunnorpady, 30

npo6HuKK, ToKoBbIE, 372

npo6xukm, umdposble, 119

MpOBEPKa ¢ NOMOLLIbO "30/10T0r0
curHana", 267

nporpammHas kHonka "Anpeca”, 330

nporpammHan kHonka "amenuts”, 330

nporpammHan kHonka "Mmnen", 73

nporpammHan kHonka "Vma xocta”, 330

nporpammHan kHorka "Hactpoiika”, 329,
330, 331

nporpammHan kHonka "HacTtpoiku
LAN", 329, 330

nporpaMmHan KHorka "YcTaHoBWTb Bce
yncna", 170

nporpammHan kHonka "ducno”, 170

nporpaMMHas KHomKka
"lLlectHapuatepuyHblii”, 170

nporpammHble kKHonku, 7, 36

lpo3payHble dhoHbl, 334

MPOU3BONbHbIE CUTHATbI, KOMMPOBAHME U3
ApYIuX UCTOYHMKOB, 294

MpON3BONbHbIE CUTHANTbI,
pefaktpoBaHue, 290

MpOW3BONbHbIE CUTHATbI, PeAAKTMPOBaHMe
cyliecTBytolmx, 292

MPOW3BONbHbIE CUTHATbI, CO3AaHNE
HoBbix, 291

NPOM3BONbHbIA curHan reHepatopa, 287

npoKpyTKa v MaclutabuposaHue, 53

lpeameTtHblil yka3atenb

npokpyTka dbaiinos, 331
npopexusanue npob, 214
npopexuBaHue, [inA 3anmcy
n3mepenus, 386
npopexuBaHue, AnA akpaHa, 385
MpocaunBaHme cnexkTpasnbHbIX
cocrasnatowmx FFT, 100
MpocaunBaHne cnekTpanbHbx
coctasnatowmx, FFT, 100
MPOCMOTP, HaKMoH npubopa, 28
npamoe noaknoyexue, 330
lpamoyronsHoe okHo, 94
NPAMOYTONbHble BOMHbI, 211

P

pasmep, 126

Paspewwenne FFT, 96

pasbem EXT TRIG IN, 47

pasbem TRIG OUT, 47, 337

pa3bem kabena nuranua, 46

pa3bembl 3aaHeit naHenu, 45

pa3bembl, 3aAHAA naHenb, 45

packpbITb cBeaeHua, 71

pacyeTHaA Harpyska Ha BbIXofe
reHepatopa curHanos, 295

pacyeTHaf Harpyska Ha BbIX0fe, reHepaTop
curHanos, 295

pactuupenue no, 334

pacLUMpeHue No HKHEMY YpoBHI, 334

pacLumpeHue no LexTpy, 334

Perynuposka apkoctn, 145

Perynupyemoe nocnecseyenue, 147

perynaTop nonoXeHus no
ropusoHTanu, 38

pexum "XY", 56, 57

pexxum anbboMHoii opuenTaumun, 325

Pexum 6bicTporo 3anycka, 345

PEXXUM BbICOKOr0 paspeluenuns, 214, 221

pexum 3anycka "Asto", 198

pexkum 3anycka "HopmanbHbiid", 198

pexum 3anycka, "ABTo" nnm
"HopmanbHbiid", 198

pexum 3anycka, Pexxum 6bicTporo
3anycka, 345

peXuM KayeHua, 56

pexum obHapy>xeHua nukos, 214,216

pexum oTo6pakeHuna WnHbl, 128

pexum cbopa faHHblx, 214
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pexxum c6opa laHHbIX METOAOM
ycpeaHenua, 214,218, 219

pexxum c6opa aHHbIX, BbICOKOE
paspeLlueHne, 221

peXuM cbopa AaHHbIX, HopManbHbId, 216

pexxum cbopa aaHHbIX, 06HapyXeHue
nukos, 216

pexum cbopa AaHHbIX, ycpeaHenue, 218,
219

pexxum cbopa, CoXpaHnTb BO BpeMA
aBTomacLiTabuposanua, 336

pexum umpoBoii WiuHbl, 128

pexumbl cbopa aaHHblx, 207

PekomeHpgauuu no usmepexuam FFT, 96

PykoBoacTBo anA nporpammucta, 357

pydka "Kypcopsl", 41

Pyuka BBopa, 37

pyyka BBOAA, HaxaTwe ana Beibopa, 37

pydka Bbibopa, 127

pyyka 3anepxkkn, 53

pydka nonoxexua, 127

pyyKa nonoxeHna koaduumeHta
pa3sepTku, 53

pyyku MacluTaba koadhuumeHTa
OTKNOHeHns, 42

PYYKM NONOKEHMA No BepTukany, 42

pYYKM, NuLeBas naHenb, 35

c

C NOMOLLIbK NPOrPaMMHOIA KHOMKM
"[inuHa", 308, 309
camonpoBepka Nnuuesoi naHenu,, 342
camonpoBepka o6opynosanua, 341
camonpoBepka, nuLesan naHenb, 342
camonposepka, o6opynosanue, 341
cbop naHHbIX, 219
cbpoc cetesoro naponsa, 364
cbpoc akpaHa, 218
cbpoc akpaHa, bbicTpblii copoc
akpaHa, 345
CBeAeHUA 0 Bepcum
MuKponporpammel, 350
cBAsytoLLan cTpoka VISA, 349
CBA3b KaHana no nepemeHHoMy Toky, 72
CBA3b KaHana no nocToAHHOMY TOKy, 72
cBAsb Tpurrepos, 200
CBA3b, KaHan, 72
cBAsb, Tpurrep, 200

CerMeHTMpOBaHHaA NamATb, 222

CerMeHTMpoBaHHaA NamATb, Bpema
noaroTosku, 224

CerMeHTMPOBaHHAA NaMATb, COXpaHeHue
cermenTos,, 308

CerMeHTMPOBaHHaA MaMaTb,
CTaTUCTMYecKue AaHHble, 224

cepwn, 3axBaT cepuit umnynbcos, 222

cepuiiHblii Homep, 342, 349

ceTb, nogknoyerne, 329

curma, MuHumym, 271

curHan EXT TRIG IN kak BxoaHo# curian no
ocn Z, 59

CUTHar, 0TCNeXX1BaHWe ¢ NoMOLLbo
Kypcopos, 229

curHan, neyatb, 321

curHan, coxpaxeHue/akcnopt, 303

CurHan, apkoctb, 145

CUrHarnbl NOCTOAHHOIO TOKA,
nposepka, 199

CUTHarbl C BbICOKMM YpoBHeM Luyma, 197

CUHXPOMMMYNbC reHepaTopa cUrHanos,
curian TRIG OUT, 338

CMHXPOHU3MPYHOLLINE UMMYTbChI
reHepatopa, 295

cuctema Dynamic DNS, 329

ckopoctu ponTos, 213

crnyyaiiHble Wwymsl, 197

cMeHHble aetanu, 137

CHUMOK 3KpaHa 4Yepes
Beb-uHTepdheiic, 359

cocToAHMe kanubposku, 361

COCTOAHME, MoNb3oBaTeslbckan
kanubposka, 342

coxpaHeHue, 345

coxpaHeHue fiaHHblx, 303

coxpaHeHue dpaina, 331

coxpaHeHue haiinos HacTpoiikn, 306

coxpaHeHue haiinoB ¢ NOMOLLbHO
Beb-uHTepdelica, 357

coxpaHeHue, bbicTpoe coxpaHenue, 345

COXpaHeHWe/BOCCTaHOBMEHUE C MOMOLLbH
Beb-uHTepdhelica, 357

CoxpaHutb B, 315

coxpaHutb cerment:, 308

cneuncomkauma, 365

cnucok 6ubnnotekn no ymonyanuo, 156

cnncok meTok, 155

CMMCOK METOK, 3arpy3Ka 113 TeKCTOBOro
(aiina, 155

cnpaBska, BcTpoeHHan, 49

CpenaHee 3HayeHue - M3MepeH1e
"N-umknbl", 248

CpeaHee 3HaueHue - namepeHue "MonHbIi
akpaH", 248

CpenctBa perynupoBku koadhuumeHTa
OTKNOHeHnA, 42

CpencTBa ynpaeneHua aanyckom, 37

Ccpe/cTBa yNpaBneHna 1 pasbembl Ha
nuueBoi naHeny, 35

CpenctBa ynpaBneHuna namepenuem, 41

cpeqcTBa ynpaBneHna nocnenoBaresbHbIM
nekoavpoBanuem, 40

CpencTBa ynpaBneHua passepTkon, 38

CpeAcTBa ynpaBneHuA pasgepTkon, 55

Cpe/icTBa YNpaByigHNA LMPOBbIM
kaHanom, 40

cpeqcTBa ynpaBneHua, nuuesan
naxenb, 35

cTaTUCTUKa Mo uaMepeHuo, 264

cTaTucTuka, uamepenue, 264

cTaTuCTMKa, MCNosb30BaHe
CerMeHTMPOBaHHOW namatu, 224

cTaTucTuKa, Tect no macke, 273

cTatucTuka, yBennuenve, 265

cTeneHb 3arpasHeHna, 368

cTeneHb 3arpAsHeHns, onpeaenexns, 368

CTOMKOCTb K CKaykam Hanpaxenua, 367

CTpoKa MeHto, 48

CcTpoKa cocToAHmA, 48

cymmarop ARINC 429, 468

Cymmarop FlexRay, 416

cymmarop, FlexRay, 416

cymmupytoLee ycrpoiicto CAN, 396

cymmupytoLee yctpoictso UART, 479

cymmupytoLee ycrpoiicteo, CAN, 396

CYMMUpYHOLLIEE YCTPOACTBO,
UART/rs232, 479

cyetunk naketos CAN, 396

Cuetumk naketos FlexRay, 416

cyetunk naketos UART/RS232, 479

cyetunk cnos/owmbok ARINC 429, 468

cuerumk, naket CAN, 396

cyeTunk, naket FlexRay, 416

cyetunk, naket UART/RS232, 479

cunTbiBaHue faHHbIX EEPROM, 3anyck no
12C, 422
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T

tabnuua Lister, 141

Tabnuua cobbitnid, 141

TeopuA auckpeTusaumy, 209

TeopuA auckpetusaumn Haiikeucra, 209

TeopuA, Anckpetusauma, 209

TECT N0 Macke, BbIXOAHOM curHan
3anycka, 272, 338

TecT, Macka, 267

TECTMPOBaHWe no macke, 267

TEXHWYECKMe xapaKTepucTiky, 365

mn 3anycka, ARINC 429, 463

n 3anycka, CAN, 391

7n 3anycka, FlexRay, 411

mn 3anycka, 12C, 420

7N 3anycka, 12S, 445

vn 3anycka, LIN, 401

mn sanycka, MIL-STD-1553, 455

vn 3anycka, N-Hblii ppoHT cepum, 174

Mn 3anycka, RS232, 473

mn 3anycka, SPI, 433

n 3anycka, UART, 473

vn 3anycka, USB, 192

Twn 3anycka, Bugeocurnan, 178

TMN 3anycka, BpemA
Hapactanua/cnana, 172

TMN 3anycka, ANUTEeNbHOCTb
umnynsca, 164

Twn 3anycka, UMK, 171

TMN 3anycka, UMNynbcHaa nomexa, 164

MN 3anycka, KopoTkuii naket, 175

VN 3anycka, HacTpoika u
yaepxxatue, 177

MN 3anycka, oTknoHeHve, 160

MN 3anycka, ppoHt, 160

TIN 3anycka, wabnoH, 167

TUN 3anycka, LWecTHaaLaTepuiHoe
3HaueHue Wwikbl, 170

Tvn mactutabHoit cetkn, 148

Tun curHana, ['eHepartop curHanos, 285

TMnbl 3anycka, 157

Tunbl 3anycka, Edge then Edge, 162

TOKOBble NPOBHMKK, 372

TOYHaA HacTpoiika MaclTaba
pa3sepTku, 62

TOYHaA HacTpoiika, MacLuTab
pasBepTkn, 62

Tpe6oBaHNA B OTHOLLIEHUN
NoAnep>KMBaeMblx 4acToT, UCTOUHMK
nutanua, 29

TpeboBaHNA K cucTemMam BeHTunALMK, 29

Tpe60oBaHNA K aNeKTponuTanmuio, 29

Tpurrep, BHewwHwiA, 203

Tpurrepel, curHan TRIG OUT, 338

y

yseaomnexue, 3

YBENUYEHNe cTatncTuky, 265

ynanewve daiina, 331

YnaneHHaA nuuesas naHenb Ha 0CHOBE
bpay3sepa, 354

ynaneHHoe ynpasnesve, 327

yaanuts cumeon, 316

YMHOXeHWe, MaTemMaTnyeckan
yHkuma, 86

ynpasneHue AnuHoi aaHHbx, 311

yNpaBneHue HacTPOIAKOVA
BpeMeHW/fenexmna no
ropusoHtanu, 38

ynpaBneHne ckopocTbio pa3BepTku, 38

ynpaBsnenue, yaanexHoe, 327

ypoBeHb 3a3emnenns, 70

ypoBeHb 3anycka, 159

ypoBeHb, 3anyck, 159

ycnoBue aapeca 6e3 NoATBePKAEHHA,
3anyck no 12C, 421

ycnoeue Havana, 12C, 421

ycnosue octaHosa, 12C, 421

YCTOBUE OTCYTCTBUA NOATBEPXKAEHMA,
sanyck o 12C, 421

ycnosue nepesanycka, sanyck no 12C, 422

ycraHoska moayna GPIB, 28

yctaHoska Moayna LAN/VGA, 28

YCTaHOBNEHHbIe nuueH3uu, 342

yCTaHOBMNEeHHbIe Moaynu, 361

YCTaHOBMNEHHbI Moaynb, 342

yTunutbl, 327

o

thakTnyeckan yacrora
anckpetsaumm, 214
taiin B hopmare ASCII, 305
haiin 8 chopmare BIN, 305
haiin B chopmate BMP, 304

lpeameTtHblil yka3atenb

haiin B hopmarte CSV, 304

aiin B hopmare PNG, 304

aiin, coxpaHeHue, BOCCTAHOBNEHWE,
3arpyska, 331

taiinbl CSV, MuHMManbHoe 1
MaKcumanbHoe 3Hauenua, 385

aiinbl macku, BoccraHoBneHue, 318

haiinbl HacTpoliku, coxpaHerne, 306

haiinbl 06HoBneHnA, 361

aiinbl 06HoBNEHMA MiKponporpamm, 361

unbTpbl, Matematnyeckue, 106

naw-anck, 43

naww-namats, 43

topmar dpaiina, ASCII, 305

cbopmar chaitna, BIN, 305

opmar chaiina, BMP, 304

topmar dpaiina, CSV, 304

thopmar cpaiina, PNG, 304

(hyHKUMM naeHTUdMKaLmMK,
Beb6-uHTepdheiic, 360

tyHKUMM obcnyxuBanua, 338

byHKUMK, MaTemaTudeckue, 81

X

xapakTepuctuky, 365

]

undposoii BonbtmeTtp (DVM), 281
LncpoBoii aucnnent, nktepnpetauma, 125
LUncposble kKaHanbl, 126
LMdpoBble kaHanbl, aBTomacturad, 123
Lincbpossie kaHansl, BBoA B Aeiictane, 376
LMpOBLIE KaHanbl, U3MepeHne
npo6Hukom, 131
LMdpOBbIE KaHanbl, NOrNYecKmii
nopor, 127
UncpoBble KaHanbl, pasmep, 126
undposble npobHukn, 119, 131
LnchpoBble NpobHMKKM, MMneaaHc, 131

y

yacToTa auckpeTu3aumm, 3

yacroTa MCKPeTU3aLmuM 1 06bem
namarn, 214

yacToTa MCKpeTM3aLmum
ocumnnorpaca, 212
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yacToTa AMCKPeTU3aLIm,
ocumnnorpad, 210, 212

yacToTa AUCKpeTU3aLm, oTobpakaeman
TekyllaA yactota, 52

Yactota HaiikBucta, 99

yacroTa ckayka, mogynauma FSK, 301

yacrora, Haiikeuct, 209

yacToTHaA moaynauma (FM), BbixoaHoi
curHan reseparopa, 300

yackl, 337

4yBCTBMTENLHOCTb MO BepTukanu, 42,71

L

WwabnoH, nuuesan naHenb, 44

LLYM, BbICOKOYACTOTHbIA, 202

wym, ao6aBneHe B BbIBOA reHepaTopa
curana, 297

LLYM, HU3KoYacTOTHbIA, 201

3

aKpaH mactutaba, okHO uamepenua ¢, 263

IkpaH, nocnecseyenune, 147

9KpaHHanA 3acTaska, 335

akenopt curiana, 303

IHeprva umnynbca, 89

9HeproHe3aBncUMoii namaTy, 6esonacHan
ounctka, 320

aHepronoTtpebnexve, 29

f

A3bIK rpachuyeckoro UHTepdeiica
nonb3osatensa, 50

A3bIK MHTEpdheiica nonb3osatend, 50

fAsbik kpaTkoii cnpasku, 50

A3bIK, MHTEpeC Nonb3oBaTena 1 kpatkaa
cnpaska, 50

ApkocTb KoopauHaTHoii cetkn, 149

Apkoctb MacwiTabHoii cetky, 149

APKOCTb cUrHanos, 36
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