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CepuintHble HOMepa npubopa

Kaxkgbin npnbop, NponsBeaeHHbIV KoMhaHuen Tektronix, UMeeT CEPUNHBLIA HOMEP Ha BCTaBKeE NaHenun nunm
Oupke, NGO hpoluTamnoBaH Ha waccu. lNepeasa OykBa CepUNHOro Homepa 0bo3HavaeT CTpaHy
npounssoautens. lNocnegHune natb LGP CEPUNHOro HOMepa NPUCBaMNBaOTCHA NOCNELOBAaTENBHO U
YHUKambHbl ANs1 KKaoro npubopa. Te, YTo npousBeadeHbl B

CoepgunHeHHble LLTaTbl nMetoT WecTb yHMKanbHbIX umdp. CTpaHa-nponssoantenb 0603HavaeTcs
cneayoLwmm obpasom:

B010000 Tektronix, Inc., bueeptoH, OperoH, CLLUA
E200000 Tektronix United Kingdom, Ltd., JloHaoH
J300000 Sony / Tektronix, AnoHns

H700000 Tektronix Holland, NV, XepeHBeH, HuaepnaHabi

MHCTpyMeHTaMm, U3roToBneHHbIM Ans Tektronix BHELUHMMM nocTasLumkamm 3a npegenammn CLUA,
npuceBamnBaeTcs ABYX3HAYHbIN OYKBEHHbIV KoA ANs naeHTUmkauum ctpaHbl-npom3soauTens (Hanpumep,
JP onsa AnoHunn, HK gns MoHkoHra, IL ana N3panmna n 1. 4.).

Tektronix, Inc., P.O. Box 500, buBepToH, OR 97077

HanevataHo B CLUA.

ABTopckue hpaBa © Tektronix, Inc., 1993, 1994, Bce npaBa 3awumieHsbl. MNMpoaykums Tektronix
pacnpocTtpaHsetca Ha CLUA n

3apybexxHble haTeHThbl, BblAaHHbIE N HaxogsLwmecsa Ha paccmoTpeHnn. CreayioLimne 3apermcTpupoBaHHble
ToproBble Mapkun: TEKTPOHUKC, TEK,

TEKMPOBE n CKOM-MOBUITbHBLIN.



FAPAHTUA

Tektronix rapaHTUpyeT, YTO 3TOT NPOAYKT He byaeT umeThb Aed)eKTOB MaTepuasnoB U U3rOTOBIIEHUSA B TeYeHne
nepuopaa o! 3 (Tpu) roga co aHsa o! nepecbinka. ! Ecnu B Te4eHMe aToro rapaHTMMHOro nepuoga 6yaet
obHapyxeH aedeKT no6oro Takoro npoaykra, Tektronix, no ceoeMy ycMoTpeHuIo, NIM60 OTpeMOHTUpPYeT
AedeKkTHbLIN NpoAYKT 6e3 onnaTbl geTanen u paboT, NM60 npegocTaBUT 3aMmeHy B 0OMeH Ha AedeKTHbIN
npoAaykT.

Y106bI NPOJOMKUTL O6CNYKMBaHWE B paMKax AaHHOW rapaHTum, 3aka3uuk gomkeH yBeaomutb Tektronix ®!
pedeKkT 40 ucTeueHUs cpoka o! rapaHTUMHbLIN CPOK U NPUHATL COOTBETCTBYOLME Mepbl Ans paboTbl o!
cnyx6a. 3aka3uuk HeceT OTBETCTBEHHOCTb 3a YNaKOBKY U OTNpaBKy AedeKTHOro npoayKTa B CEPBUCHbIN
LieHTp, 0603Ha4YeHHbIN Kak Tektronix, c npegonnaron TpaHcNopTHbIX pacxoaoB. Tektronix nnaTuT 3a Bo3Bpar!
npoaykKT Ans 3aka3umka, ecnv AocTaBKa OCYLUECTBSIETCA B CTPaHY, B KOTOPOW pacnonoXeH CepBUCHbIN
ueHTp Tektronix. 3aka3uuk HeceT OTBETCTBEHHOCTb 3a ONJlaTy BCeX TPAHCMOPTHbIX PacXoA40B, MOLWJIINH,
HanoroB u NGLIX APYrMxX c60pPOB 3a TOBapbl, BO3BpPalUeHHbIe B J1I06bIe Apyrue MecTa.

HacTtoslasn rapaHTUs He pacnpocTpaHsieTcA Ha Nnobble AedeKTbl, 0TKa3bl UNU NOBPEXAEHWUS, Bbi3BaHHbIe
HenpaBUNbHbIM UCNONb30BaHWEM, HENPaBUNbHbLIM UMW HeHaanexawmm o6cnyXuBaHMeM 1 yxonom.
KomnaHusa Tektronix He o6s13aHa npegocTaBnATb YCNyrv No AaHHOW rapaHTUMN: a) YCTPaHATb NOBPEXAEHUS,
BO3HMKLUME B pe3ynbTaTe NONbITOK NepcoHana, He AABnsAoLwWweroca npeacrasutensimm Tektronix, yctaHoBuThb,
OTPEeMOHTUPOBaTb UNN OGCNYXUTb NPOAYKT; b) yCTpaHATbL NOBpPeXAeHUs, BO3HUKLLME B pe3ynbTaTte
HenpaBUNbLHOIO UCMONb30BaHUSA UMY NOAKIKYEHUA K HeCOBMECTMMOMY 060pyA0BaHUIO; UMK C) Ans
obcnyxuBaHusi NPoAyKTa, KOTOPbIN 6bIN MoANMULMPOBAH UNU UHTETPUPOBaH C APYrMMU NpoAyKTaMu, Koraa
addekT o! Takas moaucukaLmna UnNU MHTerpaumus yeenMunBaeT BpeMsi UNU CIIOXHOCTb o! o6cnyxuBaHue
npogykra.

HACTOALLAA TAPAHTUA NMPEOOCTABNAETCA TEKTRONIX 8 OTHOLUEHUW OAHHOIO NPOAYKTA 3AMEHA
NOBbIX APYINX FTAPAHTUN, ABHBIX NN NOAPA3YMESAEMbIX. TEKTRONIX M EI'O MPOOASLLbI
OTKA3bIBAIOTCA OT NIOBbIX MNOOPA3YMEBAEMbIX TAPAHTU KOMMEPYECKOU LLEKHOCTU UINA
NPUroAHOCTU OANA KOHKPETHOU LIENWU. OTBETCTBEHHOCTb TEKTRONIX 3A PEMOHT UNU 3AMEHY
HEUCMPABHbIX MPOAYKTOB ABNAETCA EQAUHCTBEHHbBIM U MCKITIOYUTENIbHBbIM CPEOCTEOM CPEOCTBA,
NPEOOCTABNAEMOIO KIIMEHTOM 3A HAPYLUEHUE OAHHON TAPAHTUN. TEKTRONIX U EFO MOCTASBLLIMKU
HE HECET OTBETCTBEHHOCTU 3A KAKME-NIMBO KOCBEHHbIE, CNELIUATBbHbBIE, CITYYAUHDBIE UITU
KOCBEHHbIE YBbITKWU, HE OTSETCTBEHHDIE T TEKTRONIX UNTX EFO NPOOASEL NPEASAPUTENBHOE
YSBEOOMITEHME O BO3MOXXHOCTU TAKUX YBbITKOS.
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Hemeuykasi [loumoeasi uH¢hopmayusi

CepTudpmkat nponssoanTens / mnoptepa

HacToswmm Mbl nogTBepXKaaem, 4To oundpoBbiBatowmii ocuunnorpad TDS 41 0 n Bce yCcTaHaBNMBaEMbIE
Ha 3aBOJ€e AOMNOSTHUTENbHbIE YCTPONCTBa COOTBETCTBYHOT TPEOOBaHMAM MO NOAABITEHNIO PAANOYECTOTHBIX
nomex NoctaHoBNeHMs 0 nodToBou ceA3un Vig. 243/1991, c nonpaBkamu cornacHo Vig. 46/1992

MouToBaa cnyxda NepmaHumM dbina yBeOOMIEHa O Npoaaxe 000pYAOBaHMUS.

MoutoBasa cnyxda epmaHn MMeeT NpaBo NOBTOPHO NPOTECTUPOBaTL CEPUIO 1N YOeaNTLCS B €€
COOTBETCTBUMN.

TEKTRONIX

Bescheinigung des Herstellers / Importeurs

Hiermit wird bescheinigt, daB der / die / das TDS 41 0 OuudbpoBbiBatoLMi ocuunnorpad v Bce
npoun3BoaCcTBeHHbIE onumm B Obereinstimmung mit den Bestimmungen der Amtsblatt-Verfugung Vig.
243/1991 und Zusatzverfugung 46/1992 funkentstart sind.

Der Deutschen Bundespost wurde das inverkehrbringen dieses Gerates angezeigt und die Berechtigung zur
Oberprufung der Serie auf Einhalten der Besttimmungen eingeraumt.

TEKTRONIX

YBEOOMJTEHME nonb3oBaTento / onepatopy:

MouTtoBasa cnyxda NepmaHum TpedyeT, YTodbl CUCTEMBI, COOpPaHHbBIE ONEPATOPOM / MOMb30BATENEM 3TOr0
npudopa, TakKe COOTBETCTBOBANM NOYTOBbIM HopMam VEg. 243/1991, n. 2, pasg. 1.

XWHBEWC fiip nen BenyTuep / Betpandep:

Die vom Betreiber zusammengestelite Anlage, innerhalb derer dieses Gerat eingesetzt wird, muB ebenfalis den
Voraussetzungen nach Par. 2, 3udpcp. 1 der Vfg. 243/1991, genugen.

BHUMAHWE pns nonb3oBaTensi / onepaTopa:

Hdoyurosag r\ny\w"\a rppl\naumm Tnp("\\j/m" UTOALL3TO nr"\npyﬂnnaump, KOFA5-0HO-UCHOAL30BEHOCH-B
] ot

VICTTBI TS TETTEHON YCTAHOBRE, MOITIO SRCIUTYATNpPOBaTbCA TOJIBRO B COOTBETCIBUN C TPEOOBaHNAMUN
no4yTtoBbIx NpaBun Vfg.243/1991, n. 2, pa3a. 1.8.1 codnogatoTcs.

XWHBEWC fiip aen BenyTuep / Betpandep:

Dieses Gerat darf in MeBaulbauten nur betrieben werden, wenn die Voraussetzungen des Par. 2, 3udpd. 1. 8.1
der Vfg. 243/1991 eingehalten werden.







CepTtudukat nponssoautens / umnoprepa
HacToswmnm mbl nogTeepxaaem, 4to oundpoBaHHble ocuunnorpadbl TDS 420 n TDS 460 u Bce
YyCTaHaBNUBaeMble Ha 3aBoAE AOMONTHUTENbHbIE YCTPONCTBa COOTBETCTBYIOT TpedoBaHuam MonoxeHns o
no4toBow cBsA3n 1046/1984 No NnogaBneHno Paano4acToOTHbLIX MOMEX.
MouToBas cnyxda NepmaHmm dbIna yeegomMneHa o npogaxe odopyaoBaHnS.
MoutoBas cnyxda MepMaHMm nMeeT NpaBo NOBTOPHO NPOTECTUPOBATD cepuio 1 ydeautbcsa B ee COOTBETCTBUM

TEKTRONIX

CepTtudumkar ot nponssoamTens / umnopTepa

310 cBuaeTenbCcTBYET O TOM, 4TO UMdpoBbie ocumnnorpadbl TDS 420 n TDS 460 u BCe
yCTaHaBnmeaemble Ha 3aBoe AoNoSHUTeNbHbIe YCTPONCTBAa NOAABMST PaaMoNnoOMexmn B COOTBETCTBMMU
C NONOXeHUsMKN opuumanbHoro nocTaHoBneHnsa 1046/1984.

Deutsche Bundespost 6bir1 yBegOMINEH O pa3MeLleHUn 3TOr0 YCTPOMUCTBA Ha PbIHKE U NOJSTy4nn Npaso
NPOBEPUTD CEPUI0 HA COOTBETCTBUE MOSTOXEHNAM.

TEKTDONIN

TLIXTTTOTNIZYN

BHMMAHWE ans nonbsosartens / onepaTopa:

MoutoBas cnyxda NepmaHum TpedyeT, YTOObl CUCTEMbI, COOpPaHHbIE onepaTtopom / nonb3osarenem
3TOro NpMdopa, TaKkKe COOTBETCTBOBANM NOYTOBLIM HopMaMm Vfg. 1046/1984. 1. 2, pasa. 1.
MPUMEYAHUE fir nonb3osatens / onepartopa:

Cuctema, codpaHHasi onepaTtopom, B KOTOPOW UCMONb3yeTcsl 9TO YCTPOUCTBO, TaKXKe AOIMKHA
cooTBeTcTBOBaTh TpedoBaHuaM naparpada 2, n. 1 MoctaHoBneHns 1046/1984.

BHUMAHWE gnsa nonbsoBaTens / onepaTtopa:

MNouToBasa cnyxoa 'epmaHnn TpedyeT, YTOObl 3TO 0G0PYAOBaHME NPU NCNOSB30BaHUM B

NCNbITATENIDHOM YCTAHOBKE MOXHO ObIf10 9KCNIIYaTMpoBaTh TONDKO B COOTBETCTBUU C TREGOBAHUAMNU

MocTtaHoBMNeHMs 0 NoYTOBOW cBA3K, Vig. 1046/1984, naparpad 2. Pasgen 2. 1.7.1 codniogatoTcsi.
NMPUMEYAHWE fir nonb3oaTens / oneparopa:

[laHHOe YCTPOMCTBO paspeLlaeTcs aKCnyaTnpoBaTh B U3MepUTENDHBIX COOPY>KEHUSIX TONDBKO Npu
codntoaeHnn TpedoeaHmn n. 2 n. 1. 7.1 NMoctaHoeneHns 1046/1984 codniogatoTcs.







Tektron/ix

Deknapauusa cootBeTcTBUA EC

We

Tektronix Holland N.V.
Marktweg 73A

8444 AB Heerenveen
The Netherlands

declare under sole responsibility that the
TDS 410 Digitizing Oscilloscope

meets the intent of Directive 89/336/EEC for Electromagnetic Compatibility.
Compliance was demonstrated to the following specifications as listed in the
official Journal of the European Communities:

EN 50081—1 Emissions:

EN 55022 Radiated, Class B
EN 55022 Conducted, Class B

EN 50082—~1 Immunity:

IEC 801-2 Electrostatic Discharge
IEC 801-3 RF Radiated

IEC 801-4 Fast Transients

IEC 801-5 Surge
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Tektror}ix

EC Declaration of Conformity

We

Marktweg ?3A

The Netherlands

EN 55022
EN 55022

IEC 801-2
IEC 801-3
IEC 8014
IEC 801-5

Tektronix Holland NV.

8444 AB Heerenveen

declare under sole responsibility that the
TDS 420 Digitizing Oscilloscope

meets the intent of Directive 89/336/EEC for Electromagnetic Compatibility.
Compliance was demonstrated to the following specifications as listed n the
official Journal of the European Communities:

BN 50081-1 Emissions:

Radiated, Class B
Conducted, Class B

Electrostatic Discharge
RF Radiated

Fast Transients

Surge







Tektrm}ix

EC Declaration of Conformity

Tektronix Holland NV.
Marktweg 73A

8444 AB Heerenveen
The Netherlands

declare under sole responsibllity that the
TDS 460 Digitizing Oscilloscope

meets the intent of Directive 89/336/EEC for Electromagnetic Compatibllity.
Compliance was demonstrated to the following specifications as listed in the
official Journal of the European Communities:

EN 50081-1 Emissions:

BN 55022 Radiated, Class B
BN 55022 Conducted, Class B

EN 50082-1 Immunity:

IEC 801-2 Electrostatic Discharge
IEC 801-3 RF Radiated

IEC 8014 Fast Transients

IEC 801-5 Surge
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Pe3rlomMme Oe3zonacHOCTU

MN%kanyicta, Yangute spems, 4t°6bl °3*ak®mnTbea ¢ 9TUMKU Mepamu
6e3°nac’®ctn. O"n npeaasauesl ans Bawen sawmThl 1
npean®tepawe®na n®spexaena undp®s°r® °cumnnrpada. 3ta
n¥p°pmauma n° 6e3’nacctn °t™°cutca k° scem °nepat®pam u
°6enyxusantemy nepc™any.

CumBoOnbI M TepMUHLI

91u asa Tepmuta BcTpeyamTes B pyk®B°acTeax:

n f_qu_wo»_v } statements identify conditions or practices that could result in
damage to the equipment or other property.

n [wens ] statements identify conditions or practices that could result in
personal injury or loss of life.

These two terms appear on equipment:

m  CAUTION indicates a personal injury hazard not immediately accessible
as one reads the marking or a hazard to property inctuding the equip-
ment itself.

m  DANGER indicates a personal injury hazard immediately accessible as
one reads the marking.

This symbol appears in manuals:

®

Static-Sensitive Devices

These symbols appear on equipment:

4 S A

DANGER Protective ATTENTION
High Voltage ground (earth) Refer to
terminai manual
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Oco0Gble mepbl
NpPeaoCTOPOXKHOCTU

CobniopanTe Bce 0! 3T Mepbl NPeaoCTOPOXKHOCTHU
npegHasHaveHbl Ana obecnevyeHUs Ballen JIMMHOM
6e30nacHOCTU U NpeaoTBpaLLEeHUs NOBPeXaeHUus
uudpoBoro ocuunnorpadga unu NOAKMNHYEHHOro K
HeMy o6opyaoBaHus.

UcTOoYHUK nuTaHusa

OuudpoBbiBaroLWwmm ocuunnorpad npegHasHavyeH
AnA paboTbl OT UCTOYHUKA NUTAHUSA, HanNpsXeHue
KoToporo He npeBbiwaeT 250 Bm mexay nutarowmmm
NPOBOAHMKAMM U MEXAY NMUTaKLWMM NPOBOAOM U
3emnen. NMoaknoyeHne 3aWMTHOrO 3a3eMIieHUs Yepes
3a3eMnAOLWMKA NPOBOA B WHYpPe NUTaHUs
Heo6xoaMmo ans 6e3onacHon paboTbl CUCTEMbI.

3asemneHue oundpoBbLIBaloLero ocuunnorpada

OundpposbiBatoLmin ocumunorpad 3asepneH Yepes WHyp nutaHms. Bo
N36&xKaHNE NOPaXKEHNS ANEKTPUYECKMY TOKOyy BCTaBbTE LLUHYP NUTAHNSA B
PO3ETKY C NPaBUbHON pPa3BOLKOWN, 3a3EyTEHNE KOTOPOK BbINo NPOBEPEHO
KBaNnnuUnpoBaHHbIy CNELManmncToy no obcnyxueaHuto. CaenanTe aTo
nepen NOAKMHYEHNEY K BXOAHbIy UMW BbIXOOHbIy KNneypamt
oungpoBkIBaOLLNK ocumnnorpad,

Be3 NoaKNIYEHUs 3aLLUTHOIO 3a3eyTEHUS BCE YacTy OLMPPOBbLIBAOLLETO
ocuunnorpacda npeacTaBnstoT COOOM NOTEHLMANBHYIO ONacHOCTb
NOPaXKEHUS SMNEKTPUYECKU, TOKOpM. DTO BKITHOHAET PYUKU N SNEUEHTHI
YNPaBNEHNs], KOTOPbIE OMYT NOKA3aTbCs U30NATOPAM.

Vcnonb3ynTe noaxo4saLwmnn LWHYP NUTaHUS

Vcnonb3ynTe TOMbKO LLUHYP NUTaHNS U pasbey, YKka3aHHbIE A1 BaLLero
npoaykTa. Icnonb3ynTe TOMNbKO MCNPaBHbIA LLHYP NUTaHWUS.

Vicnonb3ynTe noaxoasiumn npeaoxpaHnTenb

Bo nsbexaHune Bo3ropaHnst UCNoNb3yMNTe TOMbKO NpeaoxXpaHnTenu,
yKasaHHbIS B nepeyvHe AeTanen Ans Ballero npoaykra, CoOOTBETCTBYHIOLLEro
TUNa, HOMWHANBHOIO HANPSXXEHMS N TOKa.

He cHumanTe KpbILWKK NN NaHenu

Bo nsbexaHue TpaBM He paboTanTe ¢
ouudpoBbIBaOWUM ocumnnorpadom 6e3 naHenen
WU KpbILLeK.

QHEKTqueCKaH neperpy3ka

viii

Hukoraa He nopaBanTe HaNPsHKeHNE Ha Pa3BeM  gqiery
undpoBoro ocuunnorpada, Bbixogsiee 3a npegensl
Anana3oHa HanpsXeHus, ykasaHHOro Ans aToro

MO fASA™ R E SN



NMpeauncnoBue

OTO pyKOBOACTBO hoMb3oBaTens Ansi ounpoBbIBaOLLMX
ocuunnorpadgos TDS 410, TDS 420 n TDS 460.Ecnu Bbl HOBbIN
nonb3oBaTesib, nonpobynTe pasgen «Havyano padoTbi», YTOObI
NO3HaKOMMUTLCA ¢ paboTon Ballero oumMdpoBbIBAOLLIErO
ocumnnorpada.B pasgene «GCHOBHbIE NOHATUSI» ONUCaHBI OCHOBHbIE
NPMHUMNBI paboTbl ocumnnorpadga. 3Tn ctaTbM NOMOrYT BaM NOHAT,
noyemy Ball MHCTPYMEHT paboTaeT uMeHHo Tak.Mcnonb3ynte pasgen /
n MNoapo6Ho, 4TOObI y3HaTb, Kak BbINOMHATL OnpeaerieHHble 3aJaun.,
BuoeTbcTp. 3-1coaepXUT NOMHbIA CNUCOK 3afay, paccMaTpuBaeMblX B
3TOM pasgene.B npunoxxeHnsix npMBOaUTCA RepeYeHb ONLUUN 1
akceccyapoB, TEXHUYECKME XapaKTePUCTMKN NpoayKTa 1 agpyras
nonesHas uHgpopmaumsa.Crnegyowme OKYMEHTbI OTHOCATCS K
NCNOMb30BaHMI0 U 06CNyXMBaHMIO LncpoBoro ocumnnorpacda.

CBsA3aHHbIe pyKkoBoACTBa

m [1porpammatop cemenctsa TDS Manua / onucbiBaeT nchonb3oBaHme
KoMnbloTepa Angd ynpasneHns oumdpoBbIBaloLWmMM ocLmnnorpadomM
yepes uHTepdenc GPIB.

m TDS 410, TDS 420 1 TDS 460 Reference gatot Bam kpaTkuin 063op Toro,
Kak paboTtaTb ¢ uMdpoBbLIM ocumnnorpadom.

m TDS 410, TDS 420 1 TDS 460 Performance Veritication paccka3sbiBaer,
Kak npoBepuTb paboTocnocobHOCTb LMdpoBOro ocumnnorpaga.

m Onumsa 2F B MHCTpyKumn Manua / cemenctea TDS onucbiBaeT
ncnonb3oBaHue onuun Advanced DSP Math {(Tonbko ons
ocuunnorpadgoB TDS, ocHaleHHbIX 3TOW onunen).

m BapuaHT 1cemerictBa TDS / uHcTpykums Manua / onmcbeiBaet
ncnonb3oBaHne AonoSTHMTENbHbIX NHTepdelicoB Centronics® n RS-232
AN XpaHeHnst ByMaXkHbIX Konui (Tonbko Anst ocumnnorpacdos TDS,
OCHaLLIEHHBbIX 3TOM onumen).

m B pykoBogcTBe no akcnnyaTtauum naketa npuHtepa TDS Family Option
3P onuncbiBaeTCs UCNONb30BaHNE AONOITHUTENBHOIO Habopa NPUHTEpa
AN XxpaHeHnst ByMaxkHbIX KON (TONbKo Ans ocumnnorpados TDS,
OCHaLLEHHbIX 3TON ONUNEN).

m PykoBoacTeo no obcnyxusaHuto TDS 410, TDS 420 n TDS 460
npegocTaBnsaeT MHPOPMaLNIO RO TEXHUYECKOMY 0BCNYXUBaHMIO U
PEMOHTY Ballero LmdpoBoro ocuunnorpada Ha yposHe Mogynen.
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IB pasgenax «lpuctynas k paboTte» n «CnpaBoyHasi MHcopmaumsi» Bbl

YcnosHble 0603HaueHusA

HEMAETE pa3NUYHbIC NPOLEaYPbI, KOTOPbIE COOEPXKaT Larn MHCTPYKLNNA,
KOTOpbIe Bbl AOMXHbI BbINOMHWUTL. YTOObI 3TN MHCTPYKUMK ObINN YETKUMU 1
nocnefoBaTenbHbIMUY, B J@HHOM PYKOBOACTBE UCNOMb3YHTCA crneayoLme
YCIOBHbIe 0003HaY4YeHs:

m HasBaHus anemMeHTOB ynpaBrieHWst Ha NEPEAHEN NaHeNn N METKN MEHIO
BblAeneHbl XXUPHbIM LLIPUGTOM.

m VIMeHa Takke npMBOAATCH B PYKOBOACTBE B TOM Xe PErUCTpe (HadarbHble
OyKBbI, BCe nponncHble BykBbl 1 T. [1.), Y10 1 Ha nepegHen naHenu
ocuunnorpacda 1 B MeHo. HasBaHus nuueBor naHenn npeacTaBnsitoT cobon
nponucHele 6yksbl, Hanpumep, BEPTUKAJIbBHOE MEHIO, CH 1 n 1. .

m LLlarn no yctaHoBke npoHyMepoBaHbl. HoMep He ykasbiBaeTes, ecnu Lar
TOMbKO OOWH.

m Korga warn TpebytoT, 4Tobbl Bbl cASnany nocneaoBaTenbHOCTb Bbibopa
C NOMOLLLbIO SNIEMEHTOB YNPaBeHMs Ha nepeaHen NaHEeNn 1 KHONOK MEHHO,
CTpenka {.....) OTMeYaeT KaXKabI nepexon MEXAy KHONKOW Ha nepegHen
naHenn N MeHI0 UM MeXAy MeHI0. Takke YeTKO YKkasaHo, ABMSETCS N MM
OCHOBHbIM MEHIO MUIM NYHKTOM OOKOBOTO MeHH: HaxkmuTe
BEPTUKANbHOE MEHHKO — Css3b {ocHoBHoe) — DC {cboky) — [Nonoca
nponyckaHuna {ocHoBHoe) — + 100 M {(cOoKy).

Vcnonb3oBaHme TONbKo YTO ONMCaHHOTO COorMnalleHnst NPUBOAMT K
CO3[aHNI0 UHCTPYKLIMIA, KOTOPbIE UHTYUTUBHO NOHATHBI 1 ynpoLLatoT
npouenypbl. Hanpumep, AaHHas MHCTPYKUMS 3aMEHSAET 3TW NATb LLIAroB:
1. HaxkmuTe kHONKy Ha nepeaHen naHenn BEPTUKAJIbHOE MEHHO.

2. HaxxmuTe KHONKy rnaBHorO MeHo «Mydta».

3. Haxkmute kHonky DC B 60KOBOM MeHHO.

4. HaxxmnTe KHONKy rnaBHOrO MeHo Bandwidth.

5. Haxxmute kHonky 6okoBoro meHto 100 M.

t MiHoraa BaM MOXeT noTpeboBaTbCsl caenaTb BbIGOp M3 BCNIbIBaOLLIErO
meHto: HaxxkmuTe TRIGGER MENU ..., Type {ocHoBHoe) — Edge
{BCnnbiBatoLLee). B 3TOM nprmMepe Bbl HECKOMbKO pa3 HaXKUMageTe KHONKY
Type rnaBHOTO MEHIO OO0 TeX nop, noka Edge He OyaeT BbiaeneH Bo
BCNMbIBaKOLLIEM MEHIO.

Preface



ob30p

B aToM pa3gene npeacTaBrieHbl OnncaHne npoaykTa, MHpopMauusa o 3anycke u
YyeTblpe NPUMepa, B KOTOPbIX 00CYKAaTCA OCHOBHbIE (DYHKLNN
oundposebiBatoLero ocuunnorpada. icnonbsynte pasgen «Kpatkui

0630p» (Ha4ano Ha CcTp. 2-2), 4TOObl NOMOYb BaM HaNTU HYXXHbl€ PErynaTopbl,
KHONKM U MEHH0.

m Exatp /e 1 yunt, kak cOpocuTb HaCTPOMKN OLMEPOBbIBaOLLLEro ocuunnorpada,
0TOB6pPa3nTb U HACTPOUTL (POPMbI CUTHASIOB, & TaKXKe NCNOMb30BaTb OYHKLMIO
aBTOHACTPONKN.

m ExaTp / € 2 06bACHSAET, Kak 406aBNATb, yNpaBnaTb U yAansaTb HECKOSbKO CUTHAIOB.

m ExaTp / € 3 3HaKoMuT C aBTOMaTU3NPOBaHHOWN CUCTEMOW U3MEPEHMS.
m B ExaTtp / e 4 o6CcyxaaeTcs COXpaHeHMe Y BbI30B HACTPOEK OLMAIPOBLIBAIOLLETO
ocuunnorpacda.

Mepen TeM, Kak BbINOMHATL 3TU NpUMepbIl, npouTUTe CornawleHns Ha CTpaHuLe X.
Ecnu Bbl BbINOMHAETE 3TU NpUMeEPbI, UCnonb3ynte pasgensl «/3yyaem 0CHOBbI» U
«CnpaBoYHasa nHpopmMaums», YTobbl Yy3HaTb O YCTPONCTBE OLMEPOBbLIBAIOLLLETO
ocumnnorpada 1 KOHKPETHbIX OYHKLNAX.
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OnucaHue ToBapa

LV pOBbIBaOLLM OCLUIorpad TeKtronix — NPEBOCXOAHbLIN MHCTPYMEHT Ans cbopa,
0TOBPaXEeHMS U M3MepPeHNs cUrHanos. Ero nponsBoanTenbHOCTb yOOBNEeTBOPAET
NOTPEGHOCTU Kak HACTONMbHbIX NTAGOPATOPHBIX, Tak M NOPTATUBHBIX NPUMOXKEHWI 33 CYET:

Vi

s MakcumanbHas aHanoroeas nonoca nponyckanus 350 MMy ana TDS 460
s MakcumanbHasg aHanoroeas nonoca nponyckaHus 150 MMy ana TDS 41 0 u TDS 420 . _

m  MakcmmanbHas ckopocTb oumdpoBku 100 MeracaMmnrioB B CEKyHAY

a Pexxm npoKpyTKM 1 3anyckaeMblii PEXMM NPOKPYTKM OIS 0TOOparkeHWs 6onee MeaneHHbIxX
CUrHarnos.

a MatemaTtunyeckoe npeobpasoBaHme hopMbl BOMHbI: NpeobpasoBaHme 0aHON OPMbI BOMHbI U
CNOXeHMWe, BblYMTaHNE U YMHOXeHMe ABYyX hopM BOIHbI. [prnbopsl 01, ocHalleHHble onumen 2F,
WHTErpupyroT nnu guddepeHumpyoT OOUHOYHbLINA curHan nnm seinonHaoT BN (beicTpoe
npeobpasoBaHue Pypbe) AN curHana, YtTobbl 0TO6Pa3UTL ero amnNNUTyAy Unu asy B
3aBUCUMOCTU OT €ro YacToThl.

u [1nuHa 3anmcum go 15 000 Tovek Ha kaHar (60 000 Touek oNnUUoHanbHO)

n [lonHaga nporpammupyemocTtb GPIB. BeiBog neuatHom konum GPIB. Ha npnbopax, ocHalLeHHbIX
onumen 13, BbiBog ByMakHbIX Konui yepes nopTbl RS—232 nnu Centronics. Bo3amMoXHOCTb
BCTPOEHHOro npuHTEepa ¢ onumen 3P npubopos.

u BO3MOXHOCTb NOMHOMO U3MepeHUs N JOKYMEHTUPOBaHNSA

u VIHTYUTUBHO NOHATHOE rpadonyeckoe ynpasneHne 3Haukamm, JONONHEHHOE NPUBBLIYHLIMU
TPaaNLUMOHHBIMW FOPU3OHTalbHBIMU W BEPTUKANbHBIMU PyYKamu

n YeTbIpe kaHana n yeTbipe BOCbMUOUTHBLIX aurntansepa Ha TDS 420 n TDS 460. [1a kaHana u
ABa BOCbMUOUTHLIX gurntansepa Ha TDS 41 0.

u OH—nNanH NOMOLLIb OAHUM HaXaTneM KHONKU

B npunoxeHuax nepeyncneHbl onuum,
akceccyapbl U TEXHUYECKNe

\ XapakTepucTUKN NPOAYKTA. j
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Hauyano

Mepen ncnonb3oBaHnem oundpoBbiBatoLLEro ocuunnorpada
ybeauTech, YTO OH NPaBUIbHO YCTAHOBMNEH U 3annTaH.

onepauus YTo6bl NpaBUNbHO YCTAHOBUTbL M BKNIOYNTL OLMAPOBbLIBAOLLNIA ocumniorpad,
BbINOMNHUTE crneayowme oeNcTBus:

instaliation

1.Y6eanTech, YTO Yy BaC €CTb NOAXOASLLAS onepaLnoHHas cpeaa. TeXHU4Yeckne
XapaKTepUCTUKN TeMnepaTypbl, OTHOCUTENBHON BNAXXHOCTU, BbICOTLI, BUOpaumm u
N3nyyYeHns BKMtoYeHbl B MpunoxeHue B: TeXHUYECKNE XapakTEPUCTUKN B KOHLIE
AaHHOro pPyKoBOACTBA.

2.0CTaBbTE MECTO AN oxnaxaeHus. Coenainte 310, YA0CTOBEPUBLLUCH, YTO
oTBEPCTUA ANs 3abopa n Bbinycka Bo3ayxa no 6bokam kamephbl (rae pabotaeT
BEHTUNATOP) HE MMEIOT NPENATCTBUIA OS5 BO3AYLLHOrO NOTOKA. 0CTaBbTE HE MeHee 2
aronmoB (5,1 cm) cBOGOAHBLIM C KaKa0N CTOPOHBDI.

Bo usbexxaHue rnopaxeHus 371eKmMpuUYecKUM mokom |
ANEKMPUYECKO20 WoKa y6edumechk, Ymo WHYpP numaHusi
OMKIIIOYEH, MPexae YeM rpoeepsimb rnpedoxpaHumers.

3. Ybeauntech, 4TO npegoxpaHUTenb COOTBETCTBYET TUNY M HOMUHaNY
(PycyHok 1-1). Bbl MOXXeTe ncnonb3oBaTb Nobon 13 OBYX
npegoxpaHnTenen. [Ana kaxkgoro NpegoxpaHUTens Hy)XeH CBON KoNnayok
(cm. Tabie 1-1). oundpoBbIBaKOLWMIA ocUMInorpad NOCTABMSETCH C
YCTaHOBIEHHbIM hpegoxpaHuTenem, oqobpeHHbIM UL.

4.Yb6eguTech, YTO Yy Bac €CTb NpPaBUIlbHbIE ANEKTPUYECKMNE COEANHEHNS.
oundppoBbiBatoLLMM ocumnnorpadam Tpebyetca ot 90 go 132 B gns
yacToT oT 48 0o 62 'L, oT 100 oo 132 B unu ot 180 oo 250 B ong yactoTt
OT 48 00 440 'L, a TaKKe MOXET noTpeboBaTbcs 40 240 BT.

5. MoaknounTe COOTBETCTBYIOLLNN LLUHYP NUTaHWS K pasbemMy NTaHus
Ha 3agHen naHenu (PucyHok 1-1) K cucteme nuTaHus.
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Start Up

Power Connector

Fuse

naeHbIl ebIKIOYamesib NUMaHusi

WARNING A\

1)
o=
= _;ﬁ’\
e =)
7

oD - St o e

A % Hy BAFASY HRE WATTE bt
ATOMATCALY SHLDNECT FOWER POWER

L o) | | wso S @ e

L [ JUE==m—" |

T ]  S—
— . /
e

=i=

@ ;i LU T IESA| iy it
=0 H

Figure 1-1: OnemMeHTbl ynpaBneH1UA Ha 3agHen naHenu,
ucnosfb3yeMble Npu 3anycke

&

Table 1-1: ApTuKynbl NpeaoxpaHUTENen n npegoxpaHuTenen

Fuse Fuse Part Fuse Cap Part
Number Number

.25 inch x 1.25inch (UL 198.6, 3AG): 159-0906-00 200-2264-00

5 A FAST, 250 V.

5mm x 20 mm (IEC 127): 4 A (T), 159-0255-00 200-2265-00

250 V.

YbeanTech, YTo rMaBHbIM BbIKIOYaTENb NUTAHUSA Ha 3aHEN naHenu
BKNtoYeH {PucyHok 1-1).

[MaBHbIN BbIKMAOYATENb NUTAHNA ynpaBnsaeT Bcem nutaHnem AC npubopa.

2.Ecnun Ha ocupnnorpad He nogaeTes nnTaHme (3KpaH blank), HaxkMUTe KHONKY

kHonky ON / STBY Ha nepegHen naHenu ang ero NepekntoveHmnst
(PncyHok 1-2).

KHonka ON / STBY ynpaBnseT nmtaHnem 60nbLlUMHCTBA Lenen
npnbopa. MNuTaHne NPOAOMKaET NOCTYNATb Ha onpeaerieHHble
YacTu, Aaxe ecnv aTOT nepeKnoYaTesb YCTAHOBIEH B NOSTOXEHNE
STBY.

Mocne ycTaHoBKM OUMPPOBLIBAIOLLIErD ocUMNIorpada Bbl MOXeTe
OCTaBUTb OCHOBHOW BbIKITHOYATENb NUTAHUS BKITHOYEHHbLIM U
ncnonb3oBaTb KHONKY ON / STBY B kadecTBe BbIKIOYATENS MNTAHUS..

Getting Started



Start Up

Run: 180kS/s Sampie

Tektronix
“Committed to Excellence”

TDS 460 Digitizing Oscilloscope (FV:iv2.0.15)

(¢} Copyright, Tektronix, inc., 1991, 1882,
Al rights reserved

Power-On self check PASSED.

Push CLEAR MENU to proceed.

ON/STBY Button

\\ To06mv M BEORSTCRT Y BV 18 Dec 1092
07:35:12
I V)
“ CLEAR
MENU
— = — Z.

Figure 1-2: ON/STBY Button

CamonpoBepka

OuundbpoBbiBatoLWmnn ocumnnorpad aBToMaTn4eCcKkn BbINOMHSAET TECTbI
NPV BKITKOYEHUM NPU KaXKO0M BKITOYEHUU. [osBnseTcs aKkpaH, Ha
KOTOPOM YKa3aHo, NPOLLIEN fv OH caMoTecTMpoBaHue. (Ecnn
CamMoTeCTMpOBaHVe He OOHapYXXNBaeT HUKaKMX Npobrem, akpaH
oTOOpaXkeHns cTaTyca ucuesaeT Yepes HECKOMbKO CEKyHA nocrie
3aBepLUEHNSA CaMOTECTUPOBaHNS.)

lMpoBepbTe pe3ynbTaThl CAaMOTECTUPOBAHUS.

Ecnn camonpoBepka He yaanacb, NO3BOHUTE B MECTHbI CEPBUCHbIN
ueHTp Tektronix. B 3aBUCMMOCTM OT TMNa HEMCNPaABHOCTU Bbl BCE PaBHO
MOXeETe MCNONb30BaTb ocuunnorpad 4o ero obcnyKuBaHms.
BbikntounTb

HaxmuTe nepekntodatens ON / STBY, 4Tobbl BbIKNIOYNTL ocuunnorpad.
Mpexae Yem Bbl HavHeTe

KomneHcauusa nytu npoxoxaeHns curHana (SPC) nossongeTt Bam
KOMNeHCUpoBaTh Ball ocumnnorpad Ha TekyLlyo TemnepaTypy
OKpY>KatoLLEeln cpefbl, NOMoras 06ecnevnTb MakCUMarbHO BO3MOXHYH
TOYHOCTb AN15 Ballmx Hamboree BaXHbIX namepeHnin. Cm. KomneHcauuio
NyTN NPOXOXAEHNA curHana Ha cTp. 3-91 ansa onncaHusa n nHgpopmauum
0 paboTe 3TOW KNHYEBON DYHKLMM,

Samoproverka
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MogroroBKa K npumepam

Bo Bcex npumepax ncnonb3yetcs ofgHa 1 Ta ke ycTaHoBKa. Kak
TOJbKO Bbl BLINMOSIHUTE 3Ty HACTPOWKY. Bam He HY)XXHO 3MEHATL
CUrHarnbHble COeaUHEHNSA ANA APYTMX NPUMEPOB.

Ypanute Bce JaTYMKM U CUTHanNbHbIE BXOAb! U3 BXOOHbIX pa3beMoB
BNC B npaBoM HMXHEM Yy nepeaHei naHenu. 3ateM ¢ NOMOLLbO
OOHOro 13 Wynos, NoCTaB/IAEMbIX C OLI,M(i)pOBbIBa}OIJJ,I/IM
ocuunnorpadom, nogknounte pasbem CH 1 k pasbemy PROBE ADJ
{PncyHok 1-3).

7 P )

\
{

/ 3

) ) =) o) )

P
t
L
]
0
¢
]
|

@\

Figure 1-3: MogkniovyeHne 30HAAa AnNsa npMmepos
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NMpumep 1: OToOpakeHne hopmMbl BOSNHbDI

B atom nepsom nprmMepe Bbl y3HaeTe 0 copoce HacTpoek
oumMdpoBbIBatoLLEro ocLmnnorpada, oTobpaeHnn n HaCTponke
hopMbI CUrHANA U UCMOMNB30BaHUN ADYHKLNN 8BTOHACTPOWKM,

Bce npumepsbl HaunHatoTca ¢ cbpoca oundposbiBatoLLero ocuunnorpada 4o
N3BECTHOro 3aBOACKOro COCTOSIHUA No yMonyaHuio, cbpoca ocumnnorpada,
Koraa Bbl HRUMHaEeTe HOBYIO 3a4a4y M BaM HY)XKHO «Ha4yaTb BCe 3aHOBO» C

Co6poc

oundcpoBbiBaroLLe M3BECTHBIMW HACTPOMKaMM MO YMOMYaHUIO.

ro ocuunnorpa(ba 1. HaxkmuTte KHOMKy coxpaHeHust / BbidoBa SETUP, 4To6bl 0TOOPa3NTL MEHIO
HaCTpoOnKu (puc. 1-4).
ure 1-4).

~

waverorm | measure  (HARDCORY) ((RUNSTOP)

SETUP Button

-
SAVE/RECALL] APRLICATION /—=MENU~— ACQUIRE MENU

UTLITY
CURSOR DISPLAY

Figure 1-4: Pacnonoxenue kHonku HACTPOMKA

OumndpoBsbiBatoLLmi ocuunorpad oTobpakaeT OCHOBHbIE MEHIO B HUXHEN
YyacTu akpaHa. Ha puc. 1-5 nokasaHo rnaBHOE MEHI0 HACTPOWKM,

I 1

l I ' : -

Recall Factory Setup T > ;
Menu ltem u KHoNKa [ :

‘M s00us Chls 0 o\ oK
' confirm
Factory tnit

i

| Current
i Setup

)

Figure 1-5: OToOparkaeMoe MeHI0 HACTPOMKU
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Enpumep 1: OTo6pakeHne ¢hopMbl BOMNHbI

2. Haxxmnte KHONKY HeEnocpeaCTBEHHO nofd NYHKTOM MeHIo «BoccTaHoBUTL
3aBOCKMNE HACTPOKM». B npaBon yacTu akpaHa oTobpaxatoTcs GOKOBbIE MEHHO.
KHonkn ang Bbibopa aTux NYHKTOB BOKOBOIC MEHIO HaXoASaTCs cnpasa cOoky.
MEHIO.

MockonbKy criyyarHbli cOpoc npnbopa MoXeT paspyLUNTb HACTPOIKY, Ha
co34aHue KoTopon NCTPeboBaNcCh MHOMO BPEMEHU, CLIMGPOBbLIBAIOLLNIA
ocuunnorpacd npocnT Bac NPOBEPUTL BbIOOP BOCCTAHOBIEHUSA 3aBOACKNX
HacTpoek (cm. PucyHok 1-5).

3. HaxxmuTe KHonky cnpaBa oT nyHkTa 6okoBorc meHto OK «lMoaTteBepanTb
3aBOACKME HACTPOKKMY» (cM. Puc. 1-6).

Recall
Factory

e o OK
OK Confirm Factory Init et V1 confirm
Menu ltem and Buiton WL Y F?CYOW it ......./
‘ T B

Figure 1-6: BokoBOe MeHI0 3aBOACKMX HaCTpoeK

lMpumu Kk ceedeHuro

TOT Tanua / ucnonb3yeT crnegyolime c603Ha4YeHnsa Ang npeacTaBneHns

nocrneaoBaTenbHOCTU

Bblibopa you, caenaHHbIX Ha warax 1, 2 1 3: HOKMUTE KHONKY COXPaHWUTL / BbI3BaTb

SETUP - + Recall Factory Setup (main) - + OK lNoarBepanTb 3aBoACKNE HACTPONKM

Init (cGoKy).

O6paTute BHUMaHUE, YTO Ha dKpaHe nosIBNSeTCH 3HaYvok Yaco. Ocumnnorpad

oTobpaxaeT 3TOT 3HAYOK NPU BLINCITHEHMM CNepaLnii, KOTopble 3aHMMatoT bonee
@ HECKOMBKUX CEKYHA.

4. Haxmute kHonky YCTAHOBWTh YPOBEHbD TO 50% (cm. PucyHok 1-7), uTobbl y6eantbes,
yTo ocumnnorpad cpabaTbiBaeT NG BXCAHOMY CUrHany.
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Mpumep 1: OTO6pakeHne (popMbl BOJTHbI

4N TRIGGER HE

MAIN LEVEL

DELAYED TRIG
TRIGGER
MENU

O TRGD
O READY

O ARM

SET LEVEL FORCE
TO 50% TRIGGER

SET LEVEL TO 50% Button

Figure 1-7: SET LEVEL TO 50% Button

AnemMeHTbI OTOGpa)KeHVIFI Ha puc. 1-8 nokasaH gucnnen, KoTopbIn NosSBRseTcs nocne copoca
npubopa. Cnegyet 0TMETUTb HECKOMBbKO BaXKHbIX MOMEHTOB:

m [lonoca ypoBHSA 3anycka nokasblBaeT, YTO CUrHar 3anyckaeTcs Ha ypoBHE
okono 50% OT ero amnnnTyabl (Ha4MHas c wara 4).

m VIHAMKaTOp NONOXEHUS 3anycka NoKasbIBaeT, YTO NONOXEHME 3anycka
CurHana HaxoguTcs B LIEHTPE ropu30oHTanbHON CETKM.

m VIHAMKATOpP CChISNKM KaHana nokasblBaeT BEPTUKANBHOE NONIOXKEHNE
KaHana 1npu 0TCYTCTBMM BXOLHOrO CcUrHana. ToT MHANKATOP YKa3blBaET Ha
YPOBEHb 3eMNn A5 KaHarna, Korga ero BepTuKanbHOe CMELLEHNE
YyCTaHOBMEHO Ha 0 V. B BEPTUKANbHOM MEHIO; KOraa BepTMKarbHOe
CMELLIEHME HE YCTaHOBMEHO Ha 0 V, MHOUKATOP yKa3blBaeT Ha YPOBEHb
BEPTMKaNbHOrO CMELLEHNS.

m [1oka3aHmsa 3anycka NokKasbIBaET, YTO OLMAPOBbIBAKOLLMI Ocumnnorpad
3anyckaet kaHan 1(Ch1) no HapacTatoLemy OpPOoHTY, N YTC YPOBEHb 3anycka
COCTaBNSAET NPUMEPHO

200-300 mB.

m [1oka3aHme BpeMEHHON pa3BePTKM NOKa3bIBAET, YTC 4S9 OCHOBHON
BPEMEHHOW pa3BepTKM YCTAHOBIEH rOpU3CHTanNbHbIN MacluTab 500 MK /
aen.

m KaHan / nokasaHuns nokasbliBatoT, 4To kaHan 1{Ch1) otobpaxaercs ¢
CBSA3bI0 NO nocTtosgHHOMY Toky. (pu cBa3m AC nocne nokasaHumn BonbT / Aen
noasnseTca ~.) OundposbiBaoLWmMIA ocumnnorpad Bcerga otobpaxaert
kaHan 1npu cbpoce.
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MNpumep 1: OTo6paxkeHne hopmMbl BONMHbI

Rtin: 100kS/s Sample

SYRPRMRINY - ot

i Recall
|  Factory

UrHdAukamop ronoxeHust -
mpuazepa |

UHOukamop
3asemsieHusi
KaHana

cyumsbieaHue mpuzazepa -*:.;

HAnumenbHonicmeb- + - ¢

" "M soops ChlJ 300°Niv;j OK
. 1 confirm
, Factory Init

Homep kaHana

J

PucyHok 1-8: [lucnnein nocne 3aBOACKOM MHALMaNu3aumm

MpsiMo celvac NnokasaHWs KaHana, BpEMEHHOW pasBepTKU U Tpurrepa
oToBpakaroTCsa B 00riactv yBeAOMIEHNI, MOTOMY YTO OTOOpaXKaeTCsl MEHHO.
Bbl moxeTe B ntobor MomeHT HaxkaTb kHonky CLEAR MENU, 4tobbl yaoanuTb
BCE MEHIO 1 NepeMeCTUTb MoKasaHus Nog CETKY.
Ha avcnnee otoBpaxaeTcs curHan KomneHcaLmm aatimka. J1o

Pery nupoBKa NPAMOYronbHbIA curHan vYactoton 1 kI n amnnutyaon npymepHo 0,5 B. Bol
MOXETE HACTPOUTL pasMep U pacrosiokeHne opMbl CUrHasna ¢ MOMOLLIbHO

il perynsaTopoB Ha nepeaHen naHenu.

(popMbI BOSHbI Ha Pyc. 1-9 nokasaHbl ocHoeHble BEPTUKAITbHBIE 1 FOPYU3OHTASBHBIE

ceveHns nepeaHen naHenu. Y kaxxaoro ectb pyykn SCALE n POSITION.

1MNoBepHuTe BepTUkanbHyto pydky SCALE no yacosol ctpenke. Obpatute
BHUMaHWE Ha N3MeEHeHne

oTobpakaemMast hopma curHaria 1 NokasaHs KaHara B HYDKHEN YacTvi
avcnresi.
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Example 1: Displaying a Waveform

-VERTICAL...., ... HORIZONTAL‘

.@OS!TION () ZOOM SITION |}

{ scae P

WAVEFOAM OFF

FpucyHok 1-9: dnemeHTtbi ynpaBneHuss BEPTUKAJIbHO n FOPU3OHTAJTIbHO

2 MoBepHTe pyuKy BEPTUKAILHOO MNOTIOKEHMS CHaYarna B OOHOM HanpaBneHuu, 3aTeM B [IPYTOM.

HabnioganTe 3a nameHeHnem otobpaxxaemor opMbl curHana. 3atem BepHuTe chopmy
BOJSHbI B LIEHTP CETKU,

3lMoBepHUTE PYUKy rOpU3OHTaNBHOMN LLIKarbl Ha OOHO AeneHne no Yacosol cTpenke. CobrnioaaliTe Bpems

0a30Bble NoKasaHWs B HYXKHEN YacTu aucnies. Tenepb paseepTtka
A0IkHa ObITb ycTaHoBreHa Ha 200 MKC / fien, 1 Bbl JOMMKHBI YBUAETH Ha
aucnnee gBa NosHbIX LyKNa curHana

Korga Bbl BrepsBble NoAKIoYaeTe CUrHarn K KaHarny m 0To6pa>|<aeTe ero,

oF00pakaeMbl CUrHamn MoXeT He MacLLTabMpoBaTLCS U He 3anycKaTbCs
npaBuIbHO. Vcnonb3aynte dhyHKUMIO aBTOHACTPOWKK, U Bbl BLICTPO nonyuunte
Wcnon bSOBaVHVIe MOHATHBLIN aucnnen,
dBTOHACTPOUKHU Mpy cOpoce HacTpoek oLmdpoBbIBatOLLErO ocupmrnorpada Bbl BUOAUTE YETKOE U
cTabunbHoe oTobpakeHre opMbl CUrHana KoMrneHcauum NpobHmka. 3To CBA3aHO
C TEM, YTO CMrHan KoMneHcauum "pro” XopoLLOo OTOBpaKaeTcs Npn HAaCTPOMKax no
YMOJ4aHMIO OUMdPOBBIBaKOLLEro ocumnnorpada.
1. YTt00BbI Co3aaTb HECTabUNBHLIM aucnnen, MeanieHHo nosepHuTe pyyky MAIN
LEVEL Tpurrepa.

(cm. puc. 1-1 O) cHavana B 0gHOM HanpaBrieHun, 3aTemM B gpyrom. Habntogaite, 4To NpoucxoauT, korga
Bbl MepeMeLLiaeTe YpOoBEHb 3anycka BbiLLie CaMOWN BbICOKOM YacTh 0TOBpakaeMor hopMbl cUrHana.
OcTaBbTe ypoBeHb 3anycka B 3TOM COCTOsSHUM 6e3 cpabaTtbiBaHuS.

2 Haxmmte AUTOSET (cM. PucyHok 1-11) n HabntoganTe 3a NOCTOSHHOM hopMOii curHana.
display.
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Example 1: Displaying a Waveform

AUTOSET Button

.-TRIGGER-

MAIN LEVEL
MAIN LEVEL Knob ———————-.

“DETATEDTRIG
TRIGGER
MENU

Q)

Figure 1-10: TRIGGER Controls

3
. SAVEIRECAU.~ APPUCATION - M_E NU-, ACQUIRE MENU
(AuroseT ) [ “yaveror
UTILITY

CURSOR DISPLAY O sH

TS\ ERTICAL...,-HORIZONTAL-,-TRIGGER-

Figure 1-11: AUTOSET Button Location

Ha Puc. 1-12 nokasaH gmcnnen nocne Haxxatna AUTOSET. MNpu HeobxoammocTyt Bbl
MOXETE HacTpOoUTb (PopMy CuUrHana ¢ MNOMOLLIBHO PEryNISITOPOB, ONMCaHHbLIX PaHee B 3TOM
npumepe.

e %'
Run: 100kS/s Sample
— - = T - Recall |
: i 1 Factory |
Y i 2 5 . 4
%fwwt ey iiwwsl TW"M el
RERERERRE
Wl L-.Mv. bttt “*rwf]a ‘WJ
: oK
.\I{.i]l20011,v + M S00ps ChtJ 280mV Confirn
" : . oy Factoly !nlt

Figure 1-12: The Display After Pressing Autoset
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Example 1: Displaying a Waveform

HOTA

Ecrm yrribl OTOBPaXaEMOro CUrHar1a / CUrHAa1a 3aKpYITIEHb! Wit 380CTDEHb!

(cm. puc. 1-13), Toraa BaM MOXET roTpeboBaTbC KOMITEHCALMS BALLIErO JATYVKA,
pazaern «KomrieHcaLwms AaTumkay Ha CTp. 3-67 OOBSICHSIET, KaK 3TO GAes1aTh,

B O O U O

Figure 1-13: Display Signals Requiring Probe Compensation
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lNpumep 2: HeCKONbKO CUrHanoB

B aTom npuMepe Bbl y3HaeTe, kak oTo6paXxaTb U KOHTPONMPOBATb
OOHOBPEMEHHO He TONLKO oAHYy hOpMy BOJTHbI.

BEPTUKAJIbHAA cekuunsa nepeaHero pane! cogepXuT KHOMKKM BbiGopa
kaHana. B undposbix ocumnnorpacpax TDS 420 n TDS 460 ato CH 1, CH
2 _CH 3, CH 4 n MORE (PucyHok 1-14). Mo TDS 410 ato CH1,CH 2 n
BOJbLLE.

Adding a Waveform

_({FWUAL
7 9

0 CH3 -y

OCH4 /\

OMORE

MATH,REF J @
®,= ﬁ

Figure 1-14: The Channel Buttons and Lights

Psionom ¢ meTkon Kaxkgon kHorku kaHana (CH) ectb nHgmkatop. Cendac
3aroputcs nHamkatop CH 1, ykasbiBasi Ha TO, YTO BepTUKaribHble perynsatopbl
HaCTpPOeHbI Ha HAaCTPOWKy KaHana 1.

Cnepytowme warn gobasnstoT Ha AMCTNIEN OCLMIIorpamMmy.

224/5000

1. 11 BbI He NpoJdoIPKaeTe NpeablayLLUMA NPUMEP, criedynTe UHCTPYKUMSM Ha CTp.
1-6 nog 3aronoBkom «[logroToBka K npuMepamy.

2. Haxxmmte SETUP - + Recall Factory Setup (main) - + OK Confirm Factory Init
(cHoky),
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10.

1.

12,

13.

14.

15.

16.

17.

18.

19.
20.

Example 22 Multiple Waveforms

3. Haxxmute AUTOSET.
4. Haxatb CH 2.

Ha grcnnee otobparkaeTcst BTopasi ocumriniorpaMma, npeacTaBnstoLLas
cvrHan Ha kaHane 2. MNMockorbky k BxogHomy pasbemy CH 2 Hudero He
NOOKIOYEHO, 3Ta OcLMITIoNpaMma NpeacTaBnsieT cobow NocKyHo MUHIO.

Cne/J,yeT OTMETUTB €LLIe HECKOIbKO BaXKHbIX MOMEHTOB:

m [MokasaHWe kaHana Ha aucrrnee Tenepb nokasbiBaeT HacTpovikvi Ang Chl un
Ch2.

m Ha neBom kpato CEeTKM eCTb [Ba MHOMKATOPa KaHaroB.
[MpsiMo ceryac oHW NepeceKatoTcs.

m /HavkaTop psinom ¢ kHornkoli CH 2 Tenepb roput, a uHavikatop CH 1 He
ropuT. [NocKonbKy pyyk/ yNpaBnstoT TONLKO OAHWUM KaHaroMm 3a pas,
BEPTVKaIbHbIE PErYNATOPbI TENEPb HACTPOEHb! ANst HACTPONKM KaHara 2.

m CunTbiBaHVE TPUITEPA NO-NPEXHEMY YKa3bIBAET Ha TO, YTO TPUITEP
OBHapyk1BaeT TpUITEpHbIE COBLITUS Ha kaHare 1. AcTouHuk 3anycka He
M3MeEHsIeTCs NPOCTO AoGaBneHneM kaHana. (Bbl MOXeTe N3MEHNTb UCTOMHVK
3anycka, ucrornbays kHonky TRIG-GER MENU A5t oTOBpaskeH/st MEeHIo
3anycka.)

5. MNoBepHMTE pyyKy BEPTUKArIbHOMO MONOXEHWS NO YACOBOM CTPErKe, YTODbI
NepemMecTuTb kaHan 2.

curHan BBepx Ha ceTke. ObpaTuTe BHUMaHVE, HYTO MHOMKATOP 3adaHysA KaHana
NS KaHana 2 nepemellaeTcst BMecTe ¢ hopmoi curHana.Haxkatb
BEPTUKATINBHOE MEHHO - Mydota (ocHoBHas).

KHorka VERTICAL MENU otoBpaxxaeT MeHto, KOTopoe JaeT Bam
BO3MOXHOCTb YNPaBMNSTL MHOMVIMM NMapaMeTpamMi BEPTUKaNbLHOIo KaHarna
(PurcyHok 1-15). XoTst moxeT oTobpaxaTbes 6oree 0aHoro kaHana,
BEPTUKAIbHOE MEHIO 1 KHOMKW PETYTIMPYIOT TOMBKO BbIGPaHHbIN KaHar.

KapkabIi MyHKT MEHHO B BEPTVIKArbHOM MEHHO OToBpaxaeT GOKOBOE MEH!O.
Ceit4ac B rmaBHOM MeHIO BblaerneH MyHKT «CBSA3b», YTO 03HAYAET, UTO

BOKOBOE MEHIO NoKa3bIBaeT BapyaHTbl MydhTbl. B BepxHeit yactv GokoBoro
MEHIO 3arofioBOK MEHIO NOKa3bIBAET KaHar, Ha KOTOPbIN BISET BbIGOP MEHIO.
B

HasBaHMe MEHIO Bceraa CoBrnafaeT C NoaCBeYEHHON KHOMKOW KaHana.

14. Haxkmmte Q (cOoky), 4Tobbl NepekntoumnTb Beibop Ha 50 Q; 3T MeHseT
BBOA,

cB43b kaHana 2 ot 1 MQ go 50 Q. CuutbiBaHMe kaHara gnsi

kaHan 2 (B HYWKHEN YacTV CETKW) Tenepb NokasblBaeT nHaukaTtop Q.
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Example 2: Multiple Waveforms

Run: 100kS/s Sample Impedance: 1 III 50 O

{ch2 Coupling
¥ lmpedance

. 1 I : : i : ;
KoHmponbHbIli uHdukamop Ch2 -+—AI> St fitmil shisamiien B e
' I ! emnited e 7
Bokoeoe MeHto 3a20n00K =+ =t=="m=t =t oatotoaanloan fofmmm
,' |
{
|
1 [\
h GND,J,
e 200mv. I 1comv' ™ wm Soops. Chi.f  268mv
: : : | S
[FINERY sandwidthi T E PRI Positioll | Offset
LT Full mv | 322 div ov
] /div
S 7

Figure 1-15: BepmkanbHoe maBHOe MeHI0 ¥ GOKOBOE MEeHIO CBSI3U

MN3meHeHMne Hatane konv kKaem(CH)  YCaeEVERT BEPMaIHbE  FEMEHTLI

371IeMEeHTOB ypees A Joo k|l OH Tade pofever  KaHan K otobpaxe
npaBneHus Ha HAQ eV I (hopva BOTHL! e LR He OTOG pakaeTest

ynp 1.Haxmvre CH1.

APyroun KaHan
O6paTuTe BHUMAHME YTO B 3aronoBke 6G0koBOro MeHw otobpaxaetcACh1
(PucyHok1-16) u uto nHaukatop psgom ¢ CH1roput. O6bpatute BHUMaH
Me, YTO BblJeNeHHbIA NYHKT MeHI0 B GOKOBOM MEHI0 TakXe MeHSAercs ¢ H
acrpoiikn 50 OM gns kaHana 2 Ha Hc TPOMKy umnegadca IMQoraaal.

2 Haxwvure CH 2 .... Q (cBoky), 4Tobbl nepeknoumnTsb Bbibop Ha 1 MQ. 3To aevictene

BO3BpaLLaeT conpoTUBeHNe CBA3N KaHara 2 B UICXOOQHOE COCTOSHME.
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Example 2 Multiple Waveforms

( Run: 100kS/s Sampie 1ln'epet.lat*;ce: EE3 50 0
R T T “Ych Coupling]

: : k3 ; ; : 5 ¥ impedance

2 SEIR AL L e |

S6okoeoe meHto 3a20/1080k 3 1 \ { - J - }

@@ 20001V Ch2 100mV M 500ps ChlJ  268mVIIpH
| mmam, S

= X oo oo e
Eamgzmmml'rw Tm& I Biset ] —

Figure 1  16: MeHIo nocne nepekno4eHns KaHanoB

VY naneHue Haxxatne kHonkm WAVEFORM OFF yaanset dhopMy BOMHbI Ans TEKYLLEro
(*) ODMbI BblOpaHHOro KaHana. Ecnv curHan, KoTopbIn Bbl XOTUTE YAANUTh, ELLEe He
BOJ"I)H - BblbpaH, BbiGepyTe 3TOT KaHan C MOMOLLbIO KHOMKK KaHana (CH).

1. Haxxmmre WAVEFORM OFF (nog py4kor BeptukansHoro MACLLTABA).
Tak Kak npu HaxxaTum kHonkn WAVEFORM OFF mHgykatop CH 2 Gbin
BKIKOMEH, CUrHan kaHana 2 6bin yaaneH.

MHavkaTtopsl kaHana (CH) Tenepb ykasbiBatoT Ha kaHan 1. Kanan 1 ctan
BbibpaHHbIM. Koraa Bbl yaanuTe nocneaHuii curHan, Bce nHavkatopbl CH
MOracHyT.

2. CHoBa Haxkmute WAVEFORM OFF, 4ytobbl yaanuTs curHan kaHana 1.
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Mpumep 3: ABTOMaTU4YECKUE U3MEepPeHUs

IB aTOM NpuMepe Bbl y3HaeTe, Kak UCMONb3oBaTb
aBTOMaTMU3UPOBAHHYO CUCTEMY U3MEPEHUS AN NOSTyYeHNS YNCTTOBbIX
3HAYEHUN BaXKHbIX XapakTepPUCTMK curHana. Ytobbl ncnonb3oBaTtb
aBTOMaTU3UPOBAHHYO CUCTEMY U3MEPEHUS, Bbl LOSTKHbI UMETb
ctabunbHoe oTobpaxeHue Bawero curHana. Kpome Toro, curHan
OOIMKEH MMETb BCE CErMeHTbI, HeobxoanumMble onsa Tpebyemoro
namepeHua. Hanpumep, ona namepeHnsa BpeMeHn HapacTaHus
TpebyeTcsa No KpanHen Mepe OANH HapacTaloLwWnn PoHT, a Ans
N3MepeHNS 4acToThl - NO KpanHEN Mepe, OMH NOMHbINA LKKI,

OTob6paxeHue
aBTOMaTMn4ecK
UX U3MEepPEeHnn

1. Ecnu BbI He NnpoaomkaeTe NpeablayLLmi npumep, cnegymnre
WMHCTPYKLUMSIM Ha cTp. 1-6 noa 3aronoBkoM «HacTpolika ans npumMepoB».
2. Haxxmute SETUP - Recall Factory Setup (main) -> OK Confirm Factory
Init (cOoky).

3. Haxxmute AUTOSET.

4. Haxxmunte MEASURE, yTo6bl 0TOGpasnTh rmaBHoe MeHto Measure (cMm.
PucyHok 1-17).

4 X
Run: 100kS4s Sample
{ i .‘. - . } } i )
¢ ]’ Select i
3 Measurement
- _r"va-"\a-{- ey AP hrN'f‘- _,f_
'| __ -1 | 1 Rise Time
S —
| 1 ) I + -A\-
|/ l Fall Time
AR N*’J i ww«"\%; LW\-“‘* i L
3 Positive
| Duty Cycle
LN
Negative
1 Duly Cycle
{€m 200mv "I M 500us ChlS 27émv]  -more-
3 . 1 20t7
Select (g  eaaim 42 [T s Lo ) ey R |
ORI Remove | Ga ti ng QTS| Reference g gy
for Chi i ‘ Histogram| T¢VeS
%, $4

Figure 1-17: TmaBHOe MeHI0 U3MepeHUMn N Bbibepute 60KOBOE MEHIO U3MEPEHUN
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Example 3: Automated Measurements

5. Ecnu oH eLe He BbibpaH, HaxxmuTe Select Measrmnt (main). MNokasaHue
ONS 3TOro NyHKTa MEeHH yKa3blBaeT, U3 Kakoro kaHana oyger
Npon3BOANTLCA U3MepeHne. Bce aBTomaTnyeckne namepeHus
NPOM3BOASTCS Ha BblIOpaHHOM KaHane.
B 6okoBOM MeHI0 «BblGpaTb nsamepeHme» nepevmcrneHbl HeKoTopble
N3MepEHUS, KOTOPblE MOXHO BbIMOMHATL C OCLMIIIOrpaMmMamMu.
[OCTYNHO MHOXECTBO PasfnnyHbIX USMEPEHWUI; OGHOBPEMEHHO MOXHO
B3ATb U 0TOOPa3nNTb A0 YeTbipex. HaxaTne KHOMKN pSiAOM C MYHKTOM
MEHIO -more- BbI3bIBAET APYr1e BapuaHTbl MU3MEPEHNS.
6. Haxxmute "Hactora" (cboky). Ecnm nyHKkT meHio HactoTa He
oTobpaxaeTcsi, HaXXMNUTE

S 3 - more- (CGOKy), NOKa He NOABUTCA NYHKT «HacToTta», 3aTeM HaxmuTe
«HacToTta» (cboky)

O6paTtuTe BHUMaHUe, YTo U3MEepPEHNe YacToThbl NMOSIBNAETCH B
npaBoi Yactn obnacTtu ceTku. [NokazaHus U3MepPEeHUs BKITHOYaOT
obo3HayeHue Ch1, o3HavatoLee, YTO M3MepEeHNe BbIMOSHAETCH
ONns curHana kaHana 1. (41o0bl BbINONHUTL M3MEPEHUE HA APYTOM
KaHane, BbibepuTe 3TOT KaHan, a 3aTeM BbibepuTe U3MepeHue.)

HaxxmuTe MNonoxuTtenbHas wupuHa (COokyj ..... -6onblue- (cboky) - +

S = > Bpems HapacTaHusi (CEOKy)—
iy MonoXxuTtenbHbI pabounii LmMKn (060Ky).
k. OtobGpaxatoTcs Bce YeThbipe namepeHus. MNpsmo cenvac oHu

NoKpbIBalOT YacTb 0611acTK CETKN, BKNOYas oToOpakaemble
dOopMbI BOMHBI.

8. Utobbl nepeMecTunTb pesynbTaThl U3MepeHus 3a npegensl 06racTu CeTkU, HaXXMUTE
CLEAR MENU (see Figure 1-18).

S~ — _\
Run: 100kS/s Sample
[} I I rre Ll :|II 1 I 1
g : g . ! : : 2 ¢ Ch1 Freg
'*Mv"}i i e {""'ﬁvl r“w“ $999.09 H2
H i i E } 4 chi +width
L 8 1 ] T sorns
i 1
00 OO -
{qw- T i Ch1 Rise
i {us
Low
resotution
Cht +Duty
50.90 %
seop ik foco A ; i |
I 200 mV M 300us Chi ./ 276mV 18 Dec 1992

08:08:16

N I IS A I — —

Figure 1-18: YeTbipe 0AHOBpPEMEHHbIX CHUTbIBaHUA pe3yribTaTOB U3MEepPEeHUNn
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Example 3: Automated Measurements

YpnaneHue
pe3ynbTaToB
N3MepeHUn

MeHio «3mepeHre» No3BoONSET yaanuTe M3MepeHus, KoTopble 6onbLue He
HY)XHO oTOoDOpaxaTtb. Bbl MOXeTe yaanuTb BCEe U3MEPEHUS MW yOAnUTb UX
BCE C MOMOLLbKO OAHOro NyHKTa MeHto. Haxmmnte MISMEPEHUE
(MEASURE)- + YganuTb namepeHue (OCHOBHOE) - + MamepeHue 1,
NamepeHre 2 n UamepeHne 4 (cboky), 4TOObI yaanuTb 9T1 N3amMepeHust.
OcraBbTe nokazaHue n3mMepeHusi BpeEMeHW HapacTaHus.

N3meHeHune
KOHTPOJIbHbIX
YPOBHEN U3MepeHUn

-
!
it

General Purpose Knob
Setting and Readout
Obuwee Ha3HayeHue
Knob Hacmpolika u
cyumblgaHue

YHueepcanbHas anaeHas py4yka General
Purpose Knob Icon

Highlighted Menu Item with
Boxed Readout Value
BbiGenrume nyHKIM MeHto ¢
omobpaxaeMbIM 3Ha4YeHUeM
8 pamke

o ymonuaHuio nsameputensHasa cuctema ByaeT ncnorns3osats yposHU 10% u
90% chopmbl curHana ans nsMepeHus BpemeHn HapacTtaHus. Bel moxeTte
U3MEHUTb 3TN 3HAYEHUS Ha ApYyrve NPOLIEHTHbIE 3HAYEHNS UMM M3MEHUTB X Ha
abCOMOTHbIE YPOBHM HaMNPSDKEHNS.

Uro6bI MpOBEPUTL TEKYLLIME 3HAYEHWS, HXKMUTE

«eference Levels (main) _, High Ref (side).

Pyuka obLLiero HasHaqeHus

O6LLee HasHadeHWe py4ka, borbLuas pyyka, TENepb YCTAHOBIEHA, YTODbI
OTPErynMpoBaThb BbICOKMIA OMOPHbIN ypoBeHb (PyucyHok 1-19).

Rtin: 100kS/s Sample High Ref: 986 %
P 3N\ ,
Set Levels
in
unis
' T 96 %
EEJ g I
! Mid Ref
< ] a
Asolution |50 %
i i ] po
s
: . LOWV Ref
) 10%
1 -— . i O e
200mv M 500ps Ch1 f  276mV L7
i Mid2 Ref
fo i 2 £
To3eleel T Relnove | Gaillg |90, o FEUSERY |
Me&sPmnt g ety R 1snapshot
for chl | Measmmilt Histoerom R . |
L S/

Figure 1-19: UHankaTopbI pyyKku obLero HasHa4YeHus

TBOT HECKOSbKO BaXKHbIX MOMEHTOB, KOTOpble crnenyet cobnogaTtb Ha 9KpaHe:

m  3Ha4yOoK pPyYKM NOSIBUTCH B BEPXHEN YacTh 3KpaHa. 3TO O3HAYaET, YTO
py4ka 0BLLEro HasHa4YeHMs TONLKO YTO Oblna HacTpoeHa A HAaCTPOVKM
napametpa.
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Example 3: Automated Measurements

B TBnpaBom BepxHeM yrily 3KpaHa otobpakaetcs 3HadeHue High Ref:
90%,

BokoBowi nyHKT meHio High Ref ©yaeT BblaeneH, a Bokpyr 3HaveHust 90% B NyHKTE MEHIO
High Ref nosiBnsietcst Uox. 3Hauok Uox ykasbiBaeT Ha To, UTO pyyka OOLLEro HasHauYeHns
B HaCTosILLiEee BpeMS HacTpoeHa 415 PEryrMpoBKy 3TOro napameTpa.

MNoBepHWTE pyyKy obLuero Ha3Ha4eHUs: BNEBO M BNpPago, a 3aTeM
ncnonb3ynTe ee, YTobbl OTPErynMpoBaTh BbICOKMN YpoBeHb A0 80%. 310
yCTaHaBMNMBAET BbICOKOE 3HAYEHUE 3TANOHHOMo n3mepeHns Ha 80%. Coser:
YTOObI ObICTPO BHECTU BOMbLUME N3MEHEHUS C MOMOLLBIO YHUBEPCATbHOMN
py4ku, HaxkmuTe kHonky SHIFT, npexxge yem noBopaymeaTh pydky. Koroa
nHamkaTop Hag kHonkow SHIFT roput, a Ha ancnnee otobpaxaeTcs
coobueHre Coarse Knobs B BepxHEM NpaBoM yriy, pyyka obLuero
Ha3Ha4YeHNs 3HaYUTENBLHO YCKOpsSieTcs, Bbl Buaenu, kak otobpaxartb Ha
3KpaHe A0 YeTbIpex OTAerNbHbIX aBTOMATUHECKMX M3MepeHMit. Bil Takcke

OToGpaxxeHue
CHMMKa
aBTOMaTUYECKUX
U3MepeHnn

MeMeTe 0TO6pa3nTb NOYTY BCE aBTOMATUYECKME U3MEPEHUSs], LOCTYrHbIE B
OOKOBbIX MeHI0 «BbIGop n3mMepeHuiny. AToT CHUMOK M3MEPEHWIA AernaeTcs
NS cyrHana, BbIGpaHHOro B AaHHbI MOMEHT C MOMOLLIbIO KHOMOK Bblbopa
kaHana, Kak v npu oTobpaxeHnn OTAENbHbIX U3MEPEHUIA, Y BaC JOIMKEH
ObITb NOCTOSIHHbIN AUCTINEN BaLLEro curHana, U 3ToT CurHan JOMKeH MMETb
BCE CErMeHTbI, HeobxoaMMbIE A M3MEPEHMS, KOTOPOE Bbl XOTUTE,

1. Haxxmute Snapshot (main), 4tobbl 3arpy3nTb CHUMOK BCEX MMEIOLLIMXCS
CUHITIOB.

namepeHus popmbl curHana. (Cm. PucyHok 1-20),

' \
Run: 100kS/s ~ Sample
| A _T Sosmiiss .:,....j
i | snapsttot |
Fw !.««Mr«..é T' 1 5 1 petaed  Again
e ] e :
I N ) S
Snapshot on :1LL +
Period :1,000ms Freq 1 999.84 Hz
+Width :SOOus --Width : soous
1 BrstWd :4.000ms

Rise : 8us il I SUS
+Duty :50.0 % -Outy :50.0 %
+toel: :32% -over :65%
High : 512mV 10v-1 : 16tnV
Max 1 528mV Min :-16mV
Ampl : 496mV Pk-Pk : 544mV

[ Mean 1 262.&mV cycmean: 262.4mV R

I!i“- RMS : 361.6mV CycRMS  : 360.4mV hv-

| Area : 1.31156mVs CycArea : 262.40uVs b

SeTarT e E Y —

2 Remove Gatln Reference
ﬁ%ﬁs'cz’}’—tl Meastmnt| OFF Hi?t%gr%m Levels W

Figure 1-20: Snapshot of Channel 1
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Example 3: Automated Measurements

OTobparkeHre MOMEHTANbHOro CHUMKa nveeT 06o3HaueHne Ch 1, 4o
03Hau4aeT, YTo OTOBpaKaeMble M3MEPEHNS OTHOCATCS K (hOpMe curHarna
kaHana 1. Bbl genaeTe CHUMOK cuUrHana B Apyrom kaHare, cHadana
BblOMpas STOT kaHan C NOMOLLIbIO KHOMOK Bblibopa kaHana.

N3mepeHnsi CHUMKa He OBHOBMAOTCSA MOCTOAHHO. CHUMOK BbINOMHAST
OOHOKPATHbIV 3aXBaT BCEX M3MEPEHUIN U HE OBHOBINSET 3TU N3MEPEHUS,
rnoka He OyaeT BbIMNOSTHEH CHOBA.

2. Haxxvute «CHoBa» AGAIN (cboky), 4tobbl coenatb eLue oamH CHUMOK U
OBHOBMTL M3MEPEHNSA CHUMKA.

3. Haxkmmte Remove Measrmnt (main), 4tobbl yopats oTobparkeHne cHumMKa. (Bbl
Takke moxeTe Haxkatb CLEAR MENU, HO HOBbIM CHMOK ByaeT BbINOMNHEH B
criegyroLLyn pas, Koraa Bbl OTKpoeTe MeHto Measure.)
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Mpumep 4: CoxpaHeHne HaCTPoOeK

B atom npumepe nokasaHo, kKak COXpaHUTb BCE HAaCTPONKM
oumMdpoBbIBaOLLIEro ocumniorpada u kak Bbi3BaTb HACTPOWKM MO3Xe,
4TOObI OLICTPO BOCCTAHOBUTL paHee CoOXpaHEHHOE COCTOSIHME.
Ocu,vmnorpa(b MMeEeT HECKOJIbKO MeCT XpaHeHWd, rae Bbl MOXeTe
COXpaHUTb HacTporkn. Kpome Toro, 4To oumndpoBbIBaIOLLNIA
ocumnnorpad MoOXeT COXpPaHsiTb HECKOMNbKO NOMHbIX HACTPOEK, OH
3arnoMMHaEeT Bce HaCTpOI7IKI/I napamMmeTpoB Npu BbIKMKOYEHNN NMATAHUA. OTa
OyHKUMS MO3BOMSET BKIIOUYNTL U MPOAOIPKUTL C TOr0 MecTa, rae Bbl
OCTaHOBUNUCb, 63 HEOBXO0AMMOCTY BOCCTaHABNMBATbL COCTOSHNE
oundpoBbiBatoLLErO ocumnnorpaca. Bo-nepsbix, BaM HyXHO co3aaTtb
HaCTPOWMKY MHCTPYMEHTA, KOTOPYIO Bbl XOTUTE COXpaHuTb. CrieqytoLume
HECKOMbKO LLIAroB NpeacTaBnsAoT cobon oTobpaxkeHne AByX CUrHaroB C
n3mMepeHeM ofHoro curHana. CosgaHHasi HaCcTpoKiKa JOCTaTOYHO CITOXHA,

MO3TOMY Bbl MOXETE NMPEANOYECTb HE BbINOMHATL BCE 3TU LA KaXabli pas,
Saving a Setup Koroa BaM NoHagobuTcs aToT AMchnei.

1.Ecnun Bbl He npogonxaeTe npeabigywmn npumep, ceagynte MHCTPYKUUAM Ha
cp.16 nog 3aronoBkom «loaroToBKa K npuMmepam.

2Haxmunte SETUP -Recall Factory Setup (main=>OK Confirm Factory Init(dboy)
3Haxmute- + AUTOSET.

i 4.Haxwre MEASURE - Select Measrmnt (main) - Frequercy (si d e).

(HaxxmuTe anemeHT MeHtio -6onblue-, ecnim Bolibop YacTorbl He 0To6p akaeTc s B GOKOBOM MEH!H0.)
5.Hakwire CH2-+ CLEAR MENU.

6.Haxxmute SETUP -> Save Current Setup (main) ansa otobpaxxeHusi rmaBHOIrO MEHIO HaCTPOMKM
(cm. PucyHok 1-21).

MEHI0, MOMEYEHbI KaK NMorb30BaTENbCKUE UK 3aBoackue. Ecnu Bbl
COXpaHu1Te TEKYLLYIO HAaCTPONKY B MecTe C MeTkon «[lonb3oBaTtenby,
Bbl Mepe3anuLieTe paHee COXPaHEHHYH0 HAaCTPOWKY MONb30oBaTensi.
Ecnu Bbl pabotaeTe B nabopaTopHon cpeae, rae HeCKOrbKo
YerioBeK 1CNONb3YHT AUrMTan3epcknin ocumnorpad,
MOCOBETYNTECH C APYTMMIW NOSb30BATENAMU, MPEXAE YeM
nepesanncbiBaTb UX HACTPOMKN. B MecTax yCTaHOBKW, MOMEYEHHbIX
KaK 3aBOACKME, 3aBOACKME HACTPOVKM COXPaHSOTCS NO YMONYaHUIo
N MOTYT UCMONb30BaTLCA AJ151 COXPAHEHUST TEKYLLIMX HACTPOEK, HE
HapyLLas paHee COXpaHEHHbIX HACTPOEK.

@ O6paTTe BHMMaHWe, YTO MECTa YCTaHOBKM, NMokasaHHbIe B GOKOBOM
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Mpymep 4: CoxpaHeHre HacTPoeK

Run: 100kS/s Satllple

| ve Ctlrrent
Setllp
CChiFreq  To Setupl
. 00G1 g

factory

41 To Setup 2
] factory

E -

»
IR Yo Setup3

factory

TO Setup4
factory

Chi  200n;V foOmV M 500us ChiJ  280mV] -noLe-

Saved Factoty

TR & : l | |
Setup setup

PucyHok 1-21: MeHIo HaCTPOMKM coxpaHeHusi / BbI3oBa

7. Haxxmute ofHy 13 kHomnok To Setup 6G0KOBOro MeHto, 4ToObl COXpaHUTb
TeKyLLMe HaCTPOViKu Npubopa B 3TOM MeCTe YCTaHOBKW. 3anoMHUTe, Kakoe MecTo
YCTaHOBKM Bbl BbIOpanu Ansi UCNONb30BaHWS MO3Xe.

EcTb Gonblue MeCT yCTaHOBKY, YeM MOXET ObITb NEPEYNCIIEHO 3a OAVH pas3 B
BOKOBOM MeHI0. MyHKT MeHI0 -more- 1aeT BaM [0CTYT KO BCeM MecTaMm
YCTaHOBKM.

Mocne Toro, Kak Bbl COXPaHUIIN KOHKPETHYIO HACTPOVIKY, Bbl MOXETE U3MEHUTb
HaCTPOWKM MO CBOEMY YCMOTPEHWMIO, 3Hast, YTO Bbl MOXETE BEPHYTLCH K 3TOW
HacTpoike B noboe Bpemsi.

8. Haxxmmte MEASURE-> Positive Width-> NonoxuTensHas wupuHa (cooky),
4TOObI OOABUTL 3TO M3MEPEHVE Ha AMCNNEN.

Bbi30B YCTaHOBKMU

YUT06b! BbI3BaTh HAcTpoliky, HaxkmmTe SETUP - Recall Saved Setup (main) - +
Recall Setup (cboky) ona mecta HaCTPOVKK, KOTOPOE Bbl MCMNONb30Banu B
nocnegHeM ynpaxHeHun. MNMonoxuTensHoe n3MepeHne LLUMPUHLI TeNepb
yOaneHo ¢ aucrnes, NockosbKy Bbl BbIOpanu ero nocre coxpaHeHns
HaCTPOVIKM.

Ha atom Ha4ano paboTbl 3aBepLueHO. Bbl MOXeTe BOCCTaHOBUTL HACTPOVKM
no ymonyaHuto, Haxkas SETUP -> Recall Factory Setup (main) - + OK Confirm
Factory Init (cOoky).
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B aTom pasgene onncaHbl OCHOBHbIE MPUHLMMBLI PaboTbl C OLIMAPOBLIBAIOLLIMIM
ocuunnorpadom. NoHMMaHNe OCHOBHBIX KOHLIEMLMI BaLLIEro
oumpoBbIBatoLLEro ocLmnnorpada

MOMOXET BaM UCTOSb30BaTh €ro ropasno addekTBHee.

lMNepBas YacTb. Kpatkuin 0630p ObICTPO NOKa3bIBAET, Kak YCTPOEH
ocuunnorpad, 1 JaeT HeKOTopble OBLLWE MHCTPYKLMK MO 3kcnyaTaumn. OH
TaKKe coaepXUT 0630p BCeX OCHOBHBIX MEHI0. B 3Ty yacTb BXOOAT:

m [epenHsa naHens Map

m 3a0Hss naHenb Map

m [okazats Map

m OCHOBHble oriepaLiv C MEHIO
m Mento Map

BTOpad 4acCtb obbsACHAET crnegyowine KoHuenuun:

m Cricrema 3anycka, co3aatoLLas yCrioByst Ans NosyYeHnst

cvrHarnbl. [paBurbHO HAaCTPOEHHbIE TPUITEPLI MOTYT NPeobpa3oBaTh AVCIIIEN U3 HECTaHAAPTHOMO
OBbeauHaNnTe U 06 BEANHSNTE SKPaHbI B OCMbICTIEHHbIE (hopMbI curHaroB. Cm. 3aryck Ha CTp.
2-11.

m Cucrema cbopa faHHbIX, peobpasytoLLiasi aHaroroBble AaHHbIe B LidopoByto dhopmy. CM.
lNprobpeTenue Ha cTp. 2-17.

m Cricrema MacLLTabypoBaHUs 1 NMOULIMOHNPOBaHMUS CUrHamNa, KOTOpas M3MEHSIET

pa3vepb! aycrnes hopmbl curHara. MacLutabpoBaHMe CUHAINOB BKIHOYAET B cebs

YBESUYEHVE NI YMEHbLLIEHWE UX 0TOBparkaemoro pasmepa. [Mo3nLMOHNPOBaHME 03HaYaeT
nepemeLLieHre X BBEPX, BHW3, BINPaBO Ui BNeBo o avcrneto. Cv. Paznen «MaciutabrposaHie
1 NO3VLIMOHNPOBAHKE CUTHANOB» Ha CTp. 2-22.

m CricTemMa 13MepeHVisi, KoTopast NPeOOCTaBSET Y/COBYHO MHGOPMAaLMIO 06 OTOBPaKaeMbIX
dhopmax curHarios. Bbl MOXeTe UCToNbL30BaTh CETKY, KypCop Y aBTOMaTU3MPOBaHHbIe

n3mepeHusi. Cm. Miamepenust Ha ctpanuLe 2-26.

AB KoHLIe Kaxaov TeMbl pazaen «ononHuTerisHas MHGopMaLWS YKasbIBaeT Ha
VICTOHHWKV JOMONHATESTBHOM MHCbOpMaLN.

UroBb! V3yHUTL 3TV TeMbl Gariee NoapOBHO Y MPOHMTATL O TEMAX, He 3aTPOHY ThIX B ITOM
pasaere, oM. CripaBoqHbIe Matepvanis!. Ha crparmue 3-1 nepesncrieHs! 3aTpoHyThie
TeMbI.
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KpaTkmun o0630p

TPa3zgen «KpaTtkuin 0630p» cogepXuT UNmntocTpaummn gucnes, nepeaHen u
3aJHel NaHenen, a Takke CMCTEMbI MEHIO. OTW UITIOCTPaLMM MOMOryT Bam
NOHATL LUmdpoBoN ocumnorpad n paboTartb € HAM. OTOT pasaern Takke
COOEPXUT HarNsgHOE PYKOBOACTBO MO MCMOMb30BaHUIO CUCTEMbI MEHIO.

Kapta nepegHen
naHenw - neBas

CTOpPOHA/7~ N
‘ Tektro I'I/iX TDS 460 -ii0s0re Homes '
4 \ KHonku 6okoeoz20
MeHI
"
5 Buttons
1
ONJSTBY Switch, OCHOBHBIE KHOMKM CLEARMENU Removes Menus from
page 13 MeHio, CTp. 2-6 the Display
CLEARMENU ydansiem meHio ¢
ducnnes
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At a Glance

MNaHenb Map-

n paBas Measurement System, page

3.4Cucmema usmepeHusi, cmp.
3.499

CoxpaHeHue U BbI3OB
c¢popmM curHanos, cTp.

3-86 MeyvartHas konus, cTp. 3-31

CoxpaHeHue U ebI308
Hacmpoek, cmp. 3-84

ABTOYyCTaHOBKa, CTP. 3-?\

Cnpaeka, cmp. 3.39

Pe:xumMbl oToOpakeHusi, crpannua 3 - 22
Ynanennas cBsi3b, crpannna 3-76

\ Pexumbl c6opa
daHHbIXx, cmp. 3-2

Shift, korga ropmr,
BblOMpaeT
anbTepHaTUBHbIE MEHIO
(HaneyvaTaHHbIe B blue) n
rpyoyto py4Ky CKOpOCTM.

e N, pSAVETFECALLY APPL |
(auros )[ 4 -

~—

STATUS
CURSOR

Cmamyc, cmp. 3.93

KypcopHble uamepeHusi

(u3meHeHwus)
Bbi60p KkaHas08, vemkclfm
cmp. 3-89
ab
% SCALE
Waveform Math, L /- WAVEFORM OFF
page 3_107 MAYH.REF‘
coernadeHue
3anyck, cmpaHuya 3-94 3anyck no
popme! cuzHana 3adepxke, cmpaHuya 3-16
Ground 33_azn7y§l( o ghpoHmMy, cmpaHuya

3anyck rno eudeo, cmpaHuua 3-101

BepmukasibHbit YOlanenue cueHanos, Zoom, Horizontal Control,
KOHmpoJib, cmp. 3-98 cmp. 3-89 page 3-110 page 3-40
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Al a Glance

3agHaa naHenb Map

Pasvem GPIB, cTp. Fuse, Power Connector,
3-76 page 1-3 page 13
J'l I\‘\
W |'INING,&_

+eyees sM,W,.E cU™™""™"" 10 AV0,D...,
GRS<INODIO C<TOUCTOO M, &' ae <%
I'ORCO,..,.INUEO SRE PROTecTT<XK, 1t
SPECIIIIIO TYPe At<O RATOO>
NC>0>ERATOA SERVICEASL.E CC"J'0>If|
BERVICING TO QUALIFIED PERBANKEL.

P RS INSTAUMENT 4 d
\rwrr.crm oro ¢} o
@ st
OR PRIENT APPUCA
-

WEORUATON AVNI
UFONFEQUES

e ] s | e | T | W |
I X SX29ma,
P 6A FAST SAF w::?rs 370
IE [ P S e ey 211 E | e Cometons oy U orr
[~ N O S
22 e, A I s N
e \ LTS A 1
& S ¢
I —— 5"
VIDEO VGA BCIOMOIATEJIbHbIA Serial Number [asHb It 8bIKOYaMeTb
Compatible Connector, (O6ecneyusaem numaHusi, cmp. 1-3
page A-43 ecriomozame’ibHbIl
mpuzzep)
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Display Map

Mosuyma Tpurrepa (T)

At a Glance

MNPy HaNWYKUKM YHUBEPCANBHaA pydKa
BbINOAHAET rpy6yto perynMpoBKy, npu
OTCYTCTBMM TOYHOR

3HayeHue, BBEAEHHOE C
MOMOLLBIO YHUBEPCANbHON

PyuKm
CTaT\[C page 3-94
VA
N, /
y _ < N / \
250kS/s 2305 Trigger Level: 220mVv
1 :
L ; T ; \ coarse Kn
\ / 3HauoK 3anucu
dopmbl curHana
¢ BepTUKanLHOI nonocoii & t
3anMcK curHana,
cTp. 3-98
Korga reHepan
PYy4YKa HasHauyeHuAa
aKTMBUPOBaH, PyuKa
MokazbieaeT, kaKas YacTe GOpMBI BOAHBI 34€eCb NOABAAETCA 3HAYOK
orobpamaerca zanuce, cTp. 3-40
SEE 250k545 2303 Trigger Level: 220my G
{ ik, frh Coqrse Kl
YPOBEHb 3anycka no : 7 ! I Cursor
ocumnnorpamme (momer measurements,
page 3-11

6bITb CTPENKa B NpaBoi
YacTu 3KpaHa BMecTo
nonocsi)

Set to TTL

bokoBoe MeHIo C
BbIGOPOM KOHKpETHbIX

Channel tevel
and waveform
source

BepTtukanbHan
WIKana Kaxgoro
KaHana, cTp. 3-98

BedcTBUR

Set 10 £CL

Set {0 50%

MapameTpbl TpUrrep
crp. 3-96

W

GGkl Holdoft |

S/

FnaBHOe MeHI0 ¢ BbiGopom
OCHOBHbIX JeiCcTBHiA

™y
FopusoHTanbHan WKana U TMn
BPEMeHHOI passepTKH, cTp. 3-40
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At a Glance

[ns paboTbI C MeHI0

1.Haxxmume KHOIKY MeHIo Ha riepedHel naHesu.

(/(

| Tektronix TDS 460 25585 w0c0 i

2 L 3 MENU ATQRIRS AN ]
P ERECALL: APPLIGKTION £ g | el
z e o) Comae

(

GTRATY

pispLay  (0r SHIY
AR TRIGGER <8
ToER

'

+ A

HORIZONTAL
MENL

3
Gk :} <G some D
... Iy
i 0 EAdY
C 3 o s
a - SELABYEL  FORCE
X TO 0%, TRIGGER
i) D =

2 A Sy . S, i .
/—\\ ﬁ ST i L g2 smpk&wms S . SH
: — : —

4. ecriu 8 6OKOBOM MEHIO eCmb

2 Haxwmwute ofiHy 13 3TUX KHOMOK 151

HacmpausaemMoe 3Ha4yeHue
BbiOOpa 13 [T1ABHOMO MEHIO.-

(noka3aHo Ha o6pamHoM eudeo),
ompezynupytime e20 ¢ MOMOWbH0 YHUSEPCA/TLHOU PYYKU

3. Haxxmume 0OHy u3 3mux KHOMOK
arnst eb160opa u3 60K08020 MeH!O (
ecriu omobGpaxaemcsl).
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User
Выделение


Ana paboTbl co

BCnJbiBavOWMM MEeHHO

At a Glance

e

; Tﬁktl‘ﬁn;x TDS 46 out s

BIGITIZNG 08CH108COPE

350 MHz
100 M5/

/

Aun: 1.00M5/s  Sample

s
LA

Interlace: GFf

]

Scam Rate & ¢

interface |

Rate |

15+-20KHz

Rate 2
20-25KHz

Rate 3
253—35KHz

M'sa"e'psf
A i | e | SYRE T TV D R
TYPE TIass Sodtce | polarity | Mode
sWldeas [<Custom> feegitive tines

Raie 4
35-G4KH2z

interlace.

I
Haxmume
0Ons omobpaxkeHUs1 8CN/bI8arOULUX OKOH.

Haxxmume ewe pa3
cdesrlamb ebibop.

Bbi60op nyHkma u3meHsiem
dpyaue 3a20/108KU 271a8HO20

MEeHH.

Haxamume 30eck,
4mobb1yopame
MeHIO C 3KpaHa.
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At a Glance

MeHio Map

Ha:KmuTe 3TU KHOMKMU:

Monyunts Meny (cm. Ctp. 3-2)

MeH0 NpUNoKeHui
(moapo6Hee cm. PykoBoACTBO
nporpammucra)

KypcopHoe meHio

MeHH OTNIOKEHHOTO 3amycKa
(cm. cp. 3-16)

Mento gucnnes (cm. Crp. 3-22)

MeHto neuatu (sanmcu)

lTopusoHTanbHOE MEHID

SHIFT ACQUIRE MENLU

APPLICATION
MEASURE

CURSOR

DELAYED TRIG

TRIGGER
MENU

uTILITY
DASPLAY

r—MENU -]
HARDCOPY

HORIZONTAL
MENU

Yr106bl BbI3BaTb 3TU MEHIO:

wode |
Samiple ;

f REpentive

Signal
on

Stop After
RS button

Limit Test

Setup

Limit Test
Sources

Tredte
Limit Test
Template

Mode Time !
Units
indep \ seconds i ;
DSl sousce | Coupling [ Slepe tevel
| | Time Chi il i ~3gmV
style Readout Filter | Graticule| Format |
Vé'cgmrs_ ttensity| mutions | singosx | Fall | VT |
Format  [ESAE Port Ciear
interleaf | Portraft GPIB spaol
i W Trigger | Record Horre ir 1
! "H,,.%Essc Pes?tgson Length i Scale Hpng;z ! 5 1
; 58% 500 (/i) 7 H
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At a Glance

DELAYED TRIG
FnaeHoe meHI0 3anycka - Edge (cm. Ctp. 3-27) ngﬁ&a S
. ——\ EEel. oupling SE(jp@ Level -“éae
@ cEpes - Chi Be —30mV | Laidor |
MeHio 3anycKa - Bugeo (cm. Ctp. 3-1D1) DELAYED TRIG
TRIGGER )
MENU S?:m TV Telay [ S Rate [ wode |
TYPE Class Bolarity | Mode & &
P o<Videor | <Customs Kegative iines interlaze | Hokloff 1
APPLICATION
Mento usmepenmii (cm. Ctp. 3-49) MEASURE Mg;as!?’c;m Remove | cating nggtwumw Referance| oo o
PVl sicasrmne | OFF |, dB Ul Levets P
MORE
Bonbue mexto (cm. Ctp. 3-1D7) . o
Math2 | Mat o e
Mc 1+Ch2 | Chi-Ch2 | Invich1) } EGHY l ReE E Refs ! Rt
SETUP Save Recall Recail ]
MeHio ycTaHOBOK (eI Saved Factory |
(S0P setup | Setup | i
SAVE/RECALL
Memto Save [ Reca / 1 Waveform (cm. Ctp. 3-86) /
WAVEFORM rm
wWavetorm Recail Delate
Maihi waveform Refs
STATUS i SSEatLI:ﬁt
napsho
HELP
Trigger
wWaveforms
170
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At a Glance

HaxXMWTe 3TM KHOMKMK:

YT10bbl BbI3BATHL 3TM MEHIO

UTILiTY
DISPLAY

. iR?e-re%re Respons% Ré%po
MeHto yTuauT - Kannbposka L @ cob> WRZEER Poss | P P

(cm. cTpaHuuy)

SHIFT

SHFT)  ygpiay
TeK & P g
MeHI0 yTHUAMUT - _ w Thrase A ! I 1 } l
<Canfig»

AT Time |
g Vs 2’ Memory
KoHourypauma

; UTILTY
MeHto yTUAKT - [MarHoCTUKS DISPLAY e .
System | Area Execute | b l e l
L — <DingsEves All Areas 9
UTILITY
MeHto ytuauT - 1/0 DISPLAY _ - ‘
d 1  Configur
(cm. cTp. 3-76) ysiemn Talksiisten [ | i ‘
VERTICAL —— .
BepTuKanbHOe MeHIO KaHana = MenU Coupifrig (IR0 F'ﬁ%ﬁf@'e Position | Offset |
o Fuli e o div ov |
(cm. cTp. 3-98) i
Z00M
MEHI yBenn4eHmna Zoom
OFF
|
‘ oN
Harizontai
tock
Live
flagal
200
Factors
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3anyck

B aTom pasgene onucbiBaeTca 3anyck no poHTY OCHOBHOW CUCTEMBI
3anycka u uccnegyetcs, B obLiem cMbice, Tema 3anycka. OToT
ocuunnorpad Takke MMeeT CUCTEMY 3anycKa C 3a4ep>KKON. ITO
onucaHo B pasgerne 3.

Tpwrrepbl onpegenstoT, koraa oundpoBbIBalOLWMIA ocuunnorpad
Ha4yMHaeT perncTpupoBathb 1 oTobpaxaTtb curHan. OHW nomoraroT
co34aBaTb OCMbICHEHHbIE (POPMbI CUTHAMNOB U3 HECTabUNbHbIX
©ecnopsaKoB MnNm NycTbIX 3KpaHoB (CM. PUCYHOK 2-1).

| ] | |
Y= - ] ?;"
[T AW S\
/ N L ) N
- : "
, ] RN
®dopma cuzHana ®dopmbI cusHasoe 6e3 3anycka

cpabambieaHus

PucyHok 2-1: lucnneun ¢ 3anyckom 1 6e3 3anycka

CobbiTue Tpurrepa ycTaHaBnMBaeT HyNeBYyl TOYKY BPEMEHM B 3anvcu
curHana, v Bce TOYKM B 3anvcum pacnonaratoTcs BO BpeMeHU
OTHOCUTENBHO 3TOM TOYKM. OumMdpoBLIBalOLLNIA ocLmnorpad
HenpepbIBHO PEMMCTPUPYET U COXPaHAET AOCTAaTOYHOE KONTMYECTBO TOYEK
BbIBOPKM, 4TOOLI 3aNONHUTL Npea3anyckaloLyo YacTb 3anncu curHana
(Ty yacTb curHana, kotopas oTobpaxaeTcst 4O UK crieBa OT
3anyckatroLero cobbiTus Ha aKpaHe).

Korga nponcxoaut cobbiTre 3anycka, oLmdpoBbIBaOLLNIA ocuunnorpad
HauynHaeT cOop OTCHETOB AN NOCTPOEHWS 3anvMcK curHana nocne
3anycka (oTobpaxaeTcs nocne cobblTUA 3anycka unu cnpasa OT Hero).
Mocne pacnosHaBaHus Tpurrepa oumgpoBbiBaoLWNn ocumnnorpad He
npvHMMaeT Apyron Tpurrep Ao 3aBepLueHus cbopa AaHHbIX.

BasoBebIli Tpurrep - aTo kpanHu Tpurrep. CobbiTne Tpurrepa no OpPoHTY
NpOMCXOAMT, KOrA4a MCTOYHUK Tpurrepa (CurHan, KoTopbln OTCrnexuBaeT
CcXema Tpurrepa) NpoxoamT Yepes 3afjaHHbIN YPOBEHb HANPSKEHNS B
3a4aHHOM HarnpaBieHUW (HaKNoH Tpurrepa).

Bbl MOXeTe NonyyYnTb CBOM TpUrrep U3 pasHbiX MCTOYHMKOB.

UcTOoYHUKK TpUrrepos
m BxopgHble kaHanbl - Hanbonee YacTo UCNOMb3YyEMbIM UCTOYHUKOM
Tpurrepa asnaeTcsa nobon n3 BXxoaHbIX kaHanos. KaHan, koTopbli
Bbl BbIOMpaeTe B kKa4ecTBe UCTOYHMKA 3anycka, paboTaeT
He3aBMCUMO OT TOro, 0TobpakaeTcst OH UMK HeT.
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Triggering

AL s

m AC Line Voltage - 3TOT NCTOYHUK TpUITEpa NnorneseH, Koraa Bbl CMOTPUTE Ha
CurHarnbl, CBSA3aHHbIE C YacTOTON NuTatoLen ceTu. [prumepb! BKINOYAKT Takme
YCTPOWCTBA, KakK OCBETUTENBLHOE 060PYAOBAHNE U UCTOYHUKA MUTAHWSI.
lMockonbKy oLmdpoBbIBaOLLMIA OCLMTIOrpady reHepupyeT Tpurrep, Bam He
HY>KHO BBOAWTb CUrHan as1si ero co3gaHusi.

m BcnomoratenbHbi Tpurrep - 3TOT UCTOYHUK TpUrrepa norieseH npu
NPOEKTUPOBAHUN N PEMOHTE LdDPOBbLIX YCTPOCTB. Hanpumep, Bl MOXeTE
3ax0TeTb 3arnyCTUTb TPMITEP MO BHELLHMM YacaMm U Mo CUrHasny ot Apyrom
YyacTn cxembl. [Ins UCnonb3oBaHUS! BCMOMOraTeflbHOro Tpurrepa nogkioymTe
BHELLHWIA CUIHar 3anycka K BXOOHOMY pasbeMy BCroOMOoraTerbHOro Tpurrepa
Ha 3agHen naHenu ocumnnorpada.

OumdbposbiBatoLmii ocumnnorpacd obecrnevmBaeT ABa TUNa 3anycka Ans
OCHOBHO1 CUCTEMBbI 3anycka: Mo dOPOHTY 1 MO BUAEO. ITW TpUrTepbi

pPa3HOBUAHOCTb ONMKCaHbl B OTAENbHBIX CTaTbsiX B pasaene / n feTtanb. Hibke npuBoanTcs
KpaTKoe onpeaeneHne Kaxagoro Tvna:

aHa’sioroBbIMU, Tak U ¢ UMgpoBbIMU TECTOBbIMY cxemamu. CobbiTne 3arnycka
10 BPOHTY MPOUCXOA[UT, KOra NCTOYHUK 3arlycKa (CUrHas, KoTopbiv
OTC/IeXUBAET Lerb 3arlycKka) NpoxXoauT Yepe3 yKal3aHHbIVi ypoBeHb
HarpsixXeHus B yKa3aHHOM HarpasiieHuu (HaKJ1oH 3arycKa,).

Ea m  Edge - «OCHOBHOW» CIyCKOBOW KPHOHOK. Bbl MOXETe UCTO/b30BaTh €ro Kak ¢
i;

Bupeo-tpurrep (HeobsizaTenbHO)

Buaeo-Tpurrep nomoraeT ynpocTuTb 3anyck 1 npocMoTp Buaeo (TB)
curHanos. Onuus 3anycka no BMAeoCUrHary no3BonseT 3anyckarb No
MONOXUTENBHBIM UMW OTPULATENBHBIM CUHXPOMMIyTbcaM. |t no3sonseT
BbIOpaTb NEPBOE MOJSIE C YEPECCTPOYHOM pa3BEePTKOM, BTOPOE Mnone ¢
YepeccTpoYHOI pa3BepTKor, 0b6a nonsi nnm 6e3 YepeccTpOUHON pas3BeEPTKM.
Bbl Tacke MmoxeTe onpenenuTb curHan kak NTSC, PAL, SECAM unun
COBCTBEHHbIN Knacc.

CUVHXPOHU3MPYHOLLIME UMMYIBChI - MOCKONbKY CUHXPOUMIMYNbChI BO3HUKAIOT

.r“—#LJ_,« B KOHLIE KaXKaoM CTPOKU A M306pa)KeHI/IFI B BUaeocurHarne, OHn ABna0TCA
NOrMYeckum codbITMEM Ans 3anycka. Ocu,mnnorpacp MOXET 3alnyCKaTb KaK
O NOMNOXUTESbHbIN, TaK U OTpMLJ,aTeHbeIVI CUHXpOouMNyrbC. XoTs

CTaHgapTHasi NONAPHOCTb AN BUOEOCUrHanoB oTpyuaTenbHasi, onums
NONOXUTENBbHOWM NOMNAPHOCTM MOSe3Ha NPY NOAKMYEHNM CXEMbI, KOTOPas
WHBEPTUPYET BUAEOCUrHan.

YepenosaHue 1 Nons - BuaeonsobpaxkeHne Unm kagp pUCyroTcs C
MCMosb30BaHMEM OBYX OTAENbHbIX BUOAEOCUrHaNoB, HasbiBaeMbIX MOSSMM.
[Ba nons nooYepeaHo pUCYHOT ropU3oHTarbHbIE JIMHUK B paMKe: nore
«one» - 3TO Mnorie, KOTOPoe PUCYET BCE CTPOKM C HEYETHLIMM HOMEpaMK, a
rnorie 4Ba pUCyeT BCe CTPOKU C YeTHbIMM HoMepamu. Interlacing - ato
NpoLEeCC pucoBaHWs Kaapa, Yepeayowmica mexay nonem 1 v nonem 2
(cm. pucyHok 2-2).

B HekoTOpbIX BUaeodopmaTax, 0CoOBEHHO NCMONb3yeMbIX B KOMMbIOTEPHbIX
MOHUTOpPaX, MCMoSb3yTCs doopMaThl 6e3 YepeCCTPOYHONM Pa3BEPTKM.
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Triggering

Havano nona 1 Hawano nona 2

\

P g
——
\ T ——

\ T
S—
P, WU, T W . o osnans o coppoga ampmn mpar, s o S
"-q—-bm.___ \
T e
m s s o s o S S
525 \ ==
—
Py U, St . o — — e e e e e " S
or __‘“_—-—.-—_
625 e
. —
tines { o | T

B ] r

KoHew nons 1 KoHew, nona 2

Figure 2-2: PUcyHOK 2-2: Kaap C 4epeccTpoHHoii passepTKoi

Ocyunnoepadgh no3sonsem eam 8blbUPAMb MeHOY 3aryCKOM 10 Yepeccmpo4YHOMYy
nosnto 1, yepeccmpoyHbIM rosem 08a usu 3aryCKom rnooYepedHo o rnoso 1 u
nonto 2 (06a nons).

CmaHOapmei 8udeo. ocKosbKy 8UOEOCU2HASIbI UCTOb3YIOMCA 0714 rnepedayu
mesesu3UOHHbIX CU2HA108, OHU 0YeHb CMAaHOaPMU3UpPoBaHsl. Ce200HsA 8 Mupe
cywecmeyrom mpu omuHupyrouwux cmaHoapma: NTSC, PAL u SECAM.

mCraHoapTNTSC 6bin pagpaboTtaH B CLU Aun ncnonssyetcasCLUA KangoenAnoHm. OH
VIVIEET FIVHEVHYHO ROPOCTL 525 CTpokHa kaap vacToty norsi 60 L

m CreHoapT PAL nanarssyeTes B EBpone 11 Bo MHOMIX apyiax SacTsX Mpa. OObMHO OH UIVIEET FVHEVHYIO
aOpOCTL 625 CTpokHa Kaap vyacToTy o S0y,

m CreHoapT SECAM monarns3yetast 8o GpaH i n CCCP. OG5 MHO OHMMIEET IIHEVHYHO GKOPOCTL 625 CTpok Ha
kaopvyactoty nors 501

Ocuurninoepagh rnossornsiem ebibpamb 00HY U3 mpex rpedornpedernneHHbIX
Hacmpoek (NTSC, PAL unu SECAM) unu Hacmpoums HacmpouiKy.
Nonb3oeameribckast ONyusI MO380/15em aHaau3uposamp WUPOKUL CrIeKmp
sudeocueHarnos, He coomeemcmeyroujux cmaHOapmam NTSC, PAL unu
SECAM. Y amoeao sapuaHma ecmb HECKOITbKO Ouara3oHo8 Yacmom Ha
8bIbop.

Pexxum 3arycka ornpederisiem nogedeHue ocyusinozpacgha npu omecymemeuu
cobbimus 3ariycka. Ouugbposbigarowuti ocyuriogpacgh obecrieyusaem dea

Pa3NUYHbIX PexuMa 3arycka: HopMaribHbIU U agmomamuyecKud.
Pexumbl 3anycCKa
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 HopmarbHbliii - 3TOT pexum 3anycka No3BOMsAeT ocLmnnorpady permcTpuposaTb curHarn
TOmMbKO Koraa oH cpabaTbiBaeT. Ecnv Tpurrepa He mpoucxoauT, ocumnorpadg He pernctpupyet
curHan. (Bbl moxeTe HaxkaTb FORCE TRIGGER, 4to6bl ocumnnorpad caenan eauHuyHbIn coop
OaHHbIX.)

« ABTOMaTUYECKUIA - 3TOT PEXMM 3anycka (aBTOMaTUYECKUIA PEXUM) NO3BOMNAET ocuuniorpady
PerucTpupoBaTh CUrHar, Jaxe ecrnm 3anyck He NpoucxoauT. B aBToMatn4eckom pexvmMe
ncnonb3yeTcs Tanmep

KOTOPbIi HAYMHAETCS Nocne BO3HUKHOBEHWS TpUrrepHoro cobbitus. Ecnu apyroe TpurrepHoe
cobbiTve He

0BHapY>XeHHbI [0 UCTEYEHUst BpEMEHW Tarimepa, ocuumnsorpad Bce paBHO 3anyckaeT 3aryck.
MpoOoMKUTENBHOCTL OXXMAAHWSA TPUITEPHOIO COBLITUA 3aBUCUT OT

yCTaHOBKa BpeMeHHoM 6a3bl.

MOMHUTE, YTO aBTOMAaTUYECKWIA PEXUM MPU NPUHYAUTENBHOM cpabaTbiBaHUM
TPUITepPOB NPV OTCYTCTBUN AENCTBYIOLLIETO

3anyckaroLLme cobbITUs, He CUHXPOHU3VPYET CUTHaN Ha Avcnnee. B pYrom
crosamu, nocreaoBaTenbHble M3MEPEHHS HE 3aryCKatoTCA B OOQHOW 1 TON e
TOYKe Ha

chopma BOMHbI; MO3TOMY (hOpPMa BOIHbI KaXKETCA KaTsilLeiics no akpaHy. M3
KoHeuHo, ecrin cpabaTbiBaroT AOMNYCTUMbIE TPUMTEPI, ANCTINEN CTAHOBUTCS
NOCTOSIHHBIM Ha SKpaHe.

MockonbKy B aBTOMATMYECKOM pexuMe cpabaTtbiBaeT TpUrrep npu ero
OTCYTCTBWW, OH MONe3eH B HabnoaeHnw.

o6Crny)XvBaHWe CUTHAmOB, KOr4a Bac MHTEPECYET TOMNbKO MOHUTOPUHE
aMnnuTyabl

YPOBEHb. XOTS HECUHXPOHWU3NPOBAHHbIA CUrHAN MOXeT «KaTUTLCS» MO
JMCIIEl, OH He UCYe3aeT, Kak B 0GbIMHOM pesxnmMe 3anycka. MOHUTOPUHT
MOLLIHOCTM

BbIBOA NTaHMS SIBNSIETCS MPUMEPOM TaKoro MPUMEHEHUS.

HopmaribHbIi M aBTOMaTUYECKUI PeXVMbI 3anycka Taioke BIUSIOT Ha paboTy B

PESRMME MPOKPYTKN. ECNv pexxiM NpoKpyTKM akTUBMPOBaH B HOPMaribHOM

OTKnagbiBaTh pEXMME TpUITepa, 3arnycKaeTcsl PEXUM NPOKPYTKU. ECnn pexum npokpyTku

aKTVBMPOBAH B PEX1ME aBTOMATUYECKOro 3anycka, Pexuvm NpoKpYyTKN He
3anyckaetcsl. (Cm. Ro/ 1 Ha cTp. 3-80 Ans nonyyYeHns AOMNOMHUTESbHOM
nHdopmMaLmn. )

Mpy oGHapyxeHnn cobbITUS 3anycka ocLumnIorpad OTKIOYaET 3anyck.
cUCTEMbI 0 3aBepLUEHUst NpruobpeTeHus. Kpome Toro, cructema 3arnycka
oCcTaeTcs OTKIMHOYEHHOW B TEYEHME Neproaa 3afePXKKn, KOTOPbIN creayeT 3a
KabKObIM 3axBaToOM. Bbl MOXeTe yCTaHOBUTb BPEMS 3aePXK/, HTOObI
obecneunTb cTaburbHoe oTobpaxeHue.

Hanpumep, curHan 3anycka MoxeT UMETb CIOXHYI0 popMYy C MHOXECTBOM
BO3MOXHbIE TPUITEPHbBIE TOYKN HA HEM. XOTS hopMa BOSHbI NMOBTOPSETCH,
npocTon

TPUITEP MOXKET Kakablli pa3 BbIBOAUTL Ha 3KpaH Cepuio LLabroHOB BMECTO
OJHOrO U TOTO Xe.

XopoLunmMm nprMepamm sSiBNsiKOTCS NocrefoBaTenbHOCTU LIMAPOBbIX
MMMynbCoB (M. PycyHok 2-3). Kaxxabl nyrnbe BoIrmaauT

KaK 1 NtoGoN Opyrow, CyLLECTBYET Tak MHOMO BO3MOXHbIX TPUTEPHbIX TOYEK.
He Bce 13 HMX NPpUBOANAT K 0AMHAKOBOMY OTOOpakeHumto. [Nepron 3agepxku
no3BonisieT oumdpoBbiBatoLLEeMy ocumrnnorpady

TpUITEP Ha NPaBUIIbHOM (PPOHTE, B pesynbTaTe Yero aucrnen dyaet
CTabWnbHbIM.

3apepxka yctaHaBnmBaeTcs oT 0% (MUHMManbHas AOCTYNMHOCTL 3a[1EPXKN)
00 100% (MakcvMmarbHasi OCTYNHOCTb). YToBbl y3HaTb, Kak yCTaHOBUTh
3anepxky, cM. Mode & Holdoff Ha cTp. 3-30. MuHMManbsHasa 1 makcumarnsHas
3aepxKa 3aBUCUT OT FOpU3oHTaNbHOro Maciutaba. Cm. Ho / doft, VariaU! E,
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TpuzzepHbie moyku
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Triggering

HNumepeas c6opa OaHHbIX Acquisition
Intervat interval

—A-

Holdoff Omkradbieamb Holdoff

Tpuz2epis1 He Pacrio3HaroIMCs 60 8pemst 3a0ePHKU

Figure 2-3: Bpems 3agepkku 3anycka obecneunsaeT NnpaBuibHbIN 3anycK

Cesi3b TpUIrepa onpeaensieT, Kakas YacTb CUrHamna nepedaeTcsi B CXemy
Tpurrepa. HdocTynHbl crnepytowme Tunbl cBasn: AC, MNOCTOSAHHBLIA - TOK,
NnofdaBrneHne HWU3KUX YacToT, MOAdaBreHWe  BbICOKMX 4acToT MU
LUymonoaaeneHue:

m CB$3b M0 NOCTOAHHOMY TOKY NPOMyCKaeT BECb BXOAHOW curHan. [dpyrumu
CrnoBamu, OH NPOMNYCKaET B Lienb Tpurrepa kak AC, Tak U NOCTOSIHHBIN TOK.

m CBa3b AC nponyckaeT TOMNbKO NepeMeHHble COCTaBMnSAoLLME BXOAHOMO
curHana (coctaensowme AC Bbiwe 1 'l NponycKakoTCs, eCriv KaHan
MCTOYHMKa HAaXOoaMTCH B

1 mydpra MQ; komnoHeHTbI Bbilwe 200 k', nepeaatotcs npm 50-0MHON CBSI3N).
OH yaansieT KOMMOHEHTbI MOCTOSIHHOIO TOKa M3 CUrHana sanycka.

m [logaBneHue BbICOKMX YacToT yAanseT BbICOKOYACTOTHYHO HYacTb cUrHarna
3anycka. OTO NO3BOMSET NepeaaBaTtb B CUCTEMY 3arycka TOSNbKO
HM3KOYACTOTHbIE KOMMOHEHTbI, YTOObI Ha4YaTbL COOp AaHHbIX. [logaeneHne
BbICOKMX 4acToT ocriabnseT curHanb! Boiwwe 30 Kl .

m [logaBneHne HU3KUX 4acToT paboTaeT NPOTMBOMONOXHO NOAABMNEHMIO
BbICOKWX YacToT. [logaeneHne HU3kux YactoT ocnabnseT curHans! Hwke 80
K.

m [logaBneHue Lyma CHbKaeT YyBCTBUTENBLHOCTL Tpurrepa. TpebyeTtcs
OONOMHUTENbHAA aMNMUTyaa curHana ans cpabaTbiBaHNS CTOAHKA, YTO
CHIVDKaeT BEPOSTHOCTL NOXHOIO cpabaTbiBaHWs 13-3a Lyma.

NMonoXxeHue Tpurrepa

Perynmpyemoe nonoxeHve Tpurrepa onpeaenseT, rae B 3anncy dopmbl
curHana npovicxoaut Tpurrep. OH NO3BONSIET NPaBUITBEHO COMMacoBbIBaThL U
N3MepATb AaHHbIe B 3anncax. Yactb 3anncu, KotTopasa nponcxoant Ao
cpabaTblBaHus TpUrrepa, SBNSIeTCs NpPeaTpUrrepHoi YacTtoio. YacTb,
KOTopasi NpoMcxXoauT rnocrie cpabaTbiBaHWs TPUITepa, ABMNSIETCS YacTbHo
nocne cpabatbiBaHUs Tpurrepa.
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YT00b! MOMOYb BaM BU3yanvanpoBaTh HACTPOMKY MONOXEHNS TPUITepa, B
BEPXHEN YaCTX OVCIIIEN ECTb 3HAYOK, YKa3bIBAKOLLMIA, A€ NPOUCXOAUT TPUITEP B
3anucy curHana. Bol BoiOvpaeTe B ropy3oHTarbHOM MEHHO, KaKo NMPOLIEHT
3anvcy curHana byaeT cogepkaTtb Hopmaumio Ao Tpurepa.

MHorve nonb3oBaTenu HaxoaaT oTobpakeHVe nHbopmaumn Ao cpabaTbiBaHMs
TpUITepa LIEHHON TEXHUKOM NMoucka HemcrnpaBHOCTEN. Hanpumvep, eciv Bl
MbITAaeTECh HAWTU MPUYMHY HEXKENaTeNbHOro cO0s1 B TECTOBOW CXEME, MOXKET
OKas3aTbCs MonesHbIM 3arnyck no cbosiM 1 caenartb Nepyog, 4o 3anycka
OO0CTaTo4HO 60MbLLIMM, YTODBI 3aXBaTUTL AaHHbIE A0 COOS. AHaNM3upys To, YTO
npoucxoamnno Ao c6osi, Bbl MOXXETE HaTV NOACKa3Ku 06 MCTOYHIKE cOos.
PerynunpoBka HakrnoHa onpeaensieT, byaet nm ocumniorpadd HaxoauTb TOYKY
3an)ycr<a Mo HapacTatoLeMy Ui cnagaroLemMy opoHTy curHana (cm. PucyHok
2-4).

Bl ycTaHaBnmBaeTe KpyTW3Hy Tpumepa, Bbibupas Slope B rmaBHOM MEHHO
TpUITepa, a 3aTeMm Bblbupast U3 3HAYKOB YBEMMYEHWS UIM YMEHBLLEHNST KDY TUSHbI
B OQgBMBLLIEMCSI GOKOBOM MEHIO.

HaknoH n ypoBeHb

A
Nz

Perynstop ypoBHsi onpeaenseT, rae Ha 3TOM Kpato BO3HWKAET TOYKa
cpabaTtbIBaHUSI.
(cm. pycyHok 2-4).

TMo3umueHbiti kpali OmpuyamernbHbIU Kpall

YpoeeHb
cpabambieaHusi
MOXHO
peaynupogams 1o
eepmukanu

AN /

N

HaknoH cpabatbiBaHWA Tpurrepa - NONOXUTENbHbIA UK
oTpuuaTtenbHbIN

PucyHok 2-4: 9nemeHTbI ynpaBneHUs HaKIoHOM U YPOBHeM
NOMOraroT onpeaenuTb TpUrrep

TOumdpoBbIBaOLLMIA OCLMTIONPad NO3BOSSET YCTaHOBUTL OCHOBHOWM YPOBEHD
3anycka ¢ nomoLLbto pyyku 3anycka MAIN LEVEL.Cm. OTNoXeHHbIN 3amnyck, Ha
cTp. 3-16.

Y1o0bI
Nony4nTb Cm. 3anyck no copoHTy, Ha cTp. 3-27.
oonblue
uHdopmauumn
Cm. Pasnen «3nemeHTb! ynpaBneHust no ropmaoHTanmny» Ha crp. 3-40.
Cwm. 3anyck Ha cTpanmue 3-94.
2-16
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NonyyeHue

CB0op AaHHbIX - 3TO NPOLIECC ANCKPETU3ALIMIN BXOOHOIO aHarorosoro cvrHana,
npeobpas3oBaHyist ero B LMdpoBbIe AaHHbIE 1 COOPKM €ro B 3anchk (hopMbl CUrHara.
Ocumnriorpacb cosaaeT LydpoBoe NPeACTaBIeHe BXOQHOTO CUrHara nyTem AMCKpeTU3aLmMm
YPOBHS HaMPsPKEHWS CUrHara Yepes perynsipHble MHTEpPBaribl BpeMeHM (piic. -5),

P

"/ \ P ..} ,"" ;f ‘-.,.\‘
! A ; X ov ov oV oV
A N N/
e ~B5.0V —50V

TOUKM BbIGOPKK umndpposbie sSHAYEHWA

o +5.0V +5.0V
PR £y : \ 7 "

BXOOHOW curHan

PucyHok 2-5: C6op gaHHbIX! BBOA, aHA/IONoBOro cMrHana, ebibopKa u oumndpoBKa

BbIBGpaHHble TOYKM XpaHSTCS B MaMsTV BMECTE C COOTBETCTBYHOLLIEN

vHdbopMaLen 0 BpemeHu. Bbl MoxeTe ucronb3oBaTh 3T0 LMdpoBoe

NnpeacTasneHne curHana ansg oTobpaxxeHns, M3MepeHuin Unn aarnsHeLLein

obpaboTky,

Bbl yka3biBaeTe, Kak OLmdppoBbIBaIOLLMIA OCLMTIOrpadd Nosy4HaeT TOUKW AaHHbIX

N Kak-

MoMeLLIaeT UX B 3anmcb hopMbl cuUrHana,

TouKa 3anycka oTMeYaeT HyrneBoe BPeMs B 3anvcu curHana, Touku sanmcu Al

nepep cobbITveM TpUITepa COCTaBNAT NPea3anyCkHyo YacTb 3anncy curHana,
Bbl60pKa " KabKasn TouKa 3anmey nocrie cobbITyS 3amycka sSIBMSETCS YaCTbio NOCTTpUITepa
ouu q)p OBKa B vactu, nsmepenus Bpemenm All B 3an1cu cvrHana BbINosHAKTCA

OTHOCUTESTBHO 3TOrO COBLITUA 3anycka.
Kaxkabi pas, koraa TpebyeTcs Bbibopka, AurvTanaep ocumnnorpada co3naet
Y1CroBoe NpeacTaBneHne curHana. Konmyecteo BbIOOPOK MOXET ObiTb OorbLLe,
YeM KOIMMYECTBO TOYEK B 3anvcy curHana. dakrtuyecku, ocuprnorpad MoxeT
AenaTtb HECKOMbKO BbIGOPOK A1 K&XKOO0M TOYKM 3anmncy (PUCyHOK 2-6),

Interval for One Waveform Record Point

O6pasubl ANA TOUKMU 3anNUCK

PucyHok 2-6: Heckonbko 6annoB MoryT 6bITb NonyyeHbl 3a Kaxgoe
MCNonb30BaHHOE O4KO
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Advrvtansep MOXeT UCMOSb30BaTh AONONHUTENbHbLIE BbIOOPKM AN
BbINOMHEHMS AOMOMHUTENBHON 06paboTKM, TAKON Kak ycpeaHeHne unm
NMOUCK MUHUMAIbHBLIX U MaKCUMasbHbIX 3HAaYEHUA.

OumdpoBsbiBatoLLmMiA ocumnnorpacd cosgaeT 3anucb oopMbl CUrHana,
coaepkalllyto 3aaHHOe MoNb30BaTeNeM KONIMYECTBO TOYEK AaHHbIX.
Kaxxgas Touka 3anucu npeacraBnsieT cobor onpeaeneHHbli YpoBEHb
HanpsKeHWs1, KOTOPbIA HAacCTynaeT Yepes onpeaeneHHoe BpeMS C
MOMeHTa cpabaTbiBaHUs Tpurrepa.

[OnunHa 3anucu

KonuuyecTtBo To4ek, COCTaBNSOLLNX 3anucb (POpMbI CUrHana,
onpeaensieTcs ANUHOM 3anucn. Bel MoXeTe yCTaHOBUTL AJIMHY 3anuvcu B
ropmM3oHTanbHoOM MeHw. OuudpoBbiBatowmi ocumnnorpad
obecneumnaeT anuny 3anucu 500, 1 OO0, 2500, 5000 1 15000 To4eEK.
BapuaHt 1 M obecneumBaeT makcMmanbHyto anuHy 3anucu 60 000
TOo4YeK. ATa BO3MOXHOCTb AOCTYMHA TOMBbKO BO BPEMS NMepBOHaYarnbHoOwM
MOKYMNKN; OH HE MOXET ObITb YCTAHOBMEH MO3Xe.

MeToabl otbopa npob

Bbibopka - aT0 npouecc npeobpa3oBaHUsA aHaNoOroBOro BXOAHOMO
curHana B LndpoBble AaHHble Ans oTobpaxeHns n obpaboTku. [AByms
o6LWMMN MeToaaMu BbIOOPKN SIBASIKOTCS peanbHoe Bpems U
9KBMBAIEHTHOE BPEMS.

Bbibopka B peanbHoM BpeMeHH - [Mpn BbIOOpKe B pearibHOM BpeMeHU
ocumnnorpacd oundpoBbLIBAET BCE TOYKU, KOTOPLIE OH NOSy4YaeT nocne
ofHoro cobbiTna 3anycka (cM. PucyHok 2-7). cnonbayiite BeIGOPKY B
pearnibHOM BpeMeHU ANs 3axBaTa OAMHOYHbIX U NePexXoaHbIX COObITUN.

PexopaHbie Toq4kn =

Yacmoma ebibopku - H II ” H H H H H H H

PucyHok 2-7: Bbibopka B peanbHOM BpeMeHU

B 3aB1CMMOCTM OT TOrO, CKOMNbKO KaHaroB Bbl MCMOSb3YETE N OT CKOPOCTM BPEMEHHOM
pa3BeEPTKU, B KAKOW-TO MOMEHT OLIM(PPOBLIBAIOLLIMIA OCUMIIIOrpadd MOXET He
nony4YnTb 4OCTAaTOMHO OTCHETOB A1 CO3A4aHNA 3anmMcu opMbl curHana. B atot
MOMEHT OLMdPOBbIBatOLLMIA ocumniorpad co3gaeT 3anncb hopmbl curHana ogHUM
13 ABYyX CNocoboB B 3aBUCYMOCTM OT TOrO, OrPaHNYmIM v Bbl BbIGOPKY
ocupmnnorpada BbIGOpKOW B pearisHOM BPEMEHM UITN BbIGOPKOW B 9KBMBaNEHTHOM
BpeEMEHU (Bbl AeNaeTe 3TOT BbIOOP B MeHI0 «COOp OaHHBIX»).

Bo Bpemsi BLIGOPKM B pearibHOM BPEMEHN OLMPOBLIBAIOLLIMIA ocumriorpad
NCMONb3YyET NPOLIECC, Ha3biBaeMbI MHTEPMONSUMEN, NSt CO30aHNS MPOMEXYTOYHBLIX
TOYeEK B 3anuncuy curHana. Ecte ABa BapyaHTa MHTEPNONsUMK: NMHenHasn unm sin (x) /
X.

JIMHeNHasa HTEPNONALMS BbIMUCIIAET TOYKU 3anncy Mexay akTy4ecku
nosny4YeHHbIMU obpasLiamm, UCNOoNb3ys NPsSIMYO annpokcumaumio. MNpegnonaraeTcs,
YTO BCE MHTEPMONMPOBAHHbIE TOYKM NONagatoT B COOTBETCTBYHOLLMIA MOMEHT
BPEMEHW Ha 3TON NpsIMON. JInHeHast MHTepronaLUMs nonesHa Ans MHOTMX CUrHanoB,
TaKWX KaK NOCrefoBaTenbHOCTM MMMYILCOB.
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WHTepnonsums Sin (X) / X BbIMUCSIET TOUKM 3anMcK, MCMOSb3ySA MOAMOHKY KPUBON MEXDY
haKTUIECKUMU MOITyHYEHHBIMY 3Ha4YeHWsIMK. [NpegronaraeTcss, YTo Bce MHTEPNONMpOBaHHbIE
TOYKV MOMafakoT Ha STy KPMBYHD. 3TO 0COOEHHO NMOMNE3HO MpU MoryyeHn Bonee oKpyrmbIX
hOpM CUTHArOoB, TakMX Kak CYHycouaarnkeHble BOMHbI. PakTnyecku, OH NoOaXoauT Ans obLuero
MCMOMNb30BaHWS, XOTH MOXET MPUBECTU K HEKOTOPOMY BbIBPOCY M MOHWPKEHMIO YacToTbl B
curHanax ¢ 6bICTpbIM BpeEMEHeM HapacTaHus.

BHumaHue

[Mpw ncrnionb3oBaHuM 11060ro TUNAa UHTEPIIONALMY, Bbl HE MOXETE HaCTPOUTL
CTWIIb OTOBPAXEHMS TaK, YTOObI peasibHble 06pasLibl 0TObPaXannce
YCUITIEHHO.

OTHOCUTESTbHO MHTEPINOIMPOBAHHBLIX OTCYETOB. VIHCTPYKUMKU B pazgersne
«CTurib oTobpaxeHunsi» Ha cTp. 3-22 06bSACHSIIOT, KaK BKITHOYNTL YCUIIEHHbIE
06pasupbl.

Bbibopka B 3kBUBaNEeHTHOM BpEMEHM - OLIM(PPOBaHHbIN ocumnnorpad UCnonb3yeT
BbIOOPKY B 3KBMBAINIEHTHOM BPEMEHM TOSILKO B TOM CIy4yae, €Cru Bbl BKIOUMINN
napameTp SKBMBANEHTHOrO BpeMeHM B MeHI0 cbopa AaHHbIX, a ocuunnorpad He B
COCTOSIHWW MONY4nTb AOCTAaTOYHO BbIGOPOK AJ1s1 CO34aHUst 3anmncu oopMbl curHana u
BpeMeHHoN pa3sepTku. BbicTpee 500 He.

lMpun BbIGOPKE C 3KBMBaANEHTHLIM BpeMeHeM (ET) ocumnnorpad nonyyaeT BbIOOpKn
3a MHOrO NOBTOPEHUI COBbITUA (PUCYHOK 2-8). Ero cneayeTt ncnons3oBath TONMbKO
NS NOBTOPSFOLLMXCS CUTHAIOB.

Record Points

1st Acquisition Cycle

2nd Acquisition Cycle

[ 1 L
1 [

PucyHok 2-8: Bbi6opKa B 9KBMBaNEHTHOM BpeMeHU

3rd Acquisition Cycle

nth Acquisition Cycle

TOcumnnorpacdh 6epeT HeCKOMNbKO BbIBOPOK C KaxkabIM COObITUEM 3arycka U B
KOHEYHOM UTOrE CO3AaeT 3anmch (OOpMbI CUHara, UCTONb3Ys BbIOOPKA 13
HECKOmbKMX COOPOB. 3Ta (OYHKLMS MO3BOSIAET TOHHO PEMCTPMPOBATL CUrHarbI C
YacToTaMMW, HAMHOTO MPEBBLILLIAKOLLIVIMM MOFIOCY NPOMyCKaHWs LIMGPOBOrO
ocumnromacda B pearisHOM BpeMeHN.

B oundopoBaHHOM ocumrniorpadoe UCTornb3yeTcst TN BbIOOPKA B SKBYBAIEHTHOM
BPEMEHW, Ha3bIBAEMBII CITy4aiHOWN BbIOOPKOIA B SKBUBAIEHTHOM BPEMEHU. XOTS
BblOOpKM BepyTCs NocrenoBaTterisHO BO BPEMEHN, OHM CiTyHaiiHbI MO OTHOLLIEHWIO K
TpUIrepy. STO NMOTOMY, UTO TaKTOBas {YacToTa BbIOOpk/ ocLmnriorpadia paboTtaeT
ACUHXPOHHO OTHOCUTENBHO BXOAHOMO CUrHara.
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Pexumbl coopa
AaHHbIX

MNMponyckHaa cnoCoOGHOCTb

curHan u Tpurrep curHana. Ocumnnorpad 6epeT BbIGOPKM HE3ABMCKMO OT
MOOXEeHUs1 TpUrrepa 1 0TobpaXkaeT NX Ha OCHOBE PasHuLIbl BO BPEMEHU
Mexay BbIGOPKOW 1 TPUITEPOM.

OuudopoBbIBatOLLIMIA OCLMIIONpadd NoAAEpKUBAET NATb PEXUMOB cOopa AaHHbIX.

. Obpaszey
» ObHapy»xeHue rnuka

B fpusem paspelleHue
«  oeubarowasi
m  CpedHuli

Hanbonee 4acto ncnonbayeTcst pexxvm coopa AaHHbIX B pearibHOM
BpeMeHU. Bbl MoXeTe npounTaTh O BbIOOPKE M ApYIvX pexxnMax coopa
OaHHbIX B pasgene «Pexvmbl coopa gaHHbIX», Ha4YMHas Co CTpaHuLbl 3-2.
Pexvmbl cbopa gaHHLIX MO OrMbaroLLEel U YCPeaHEHMIO He paboTaroT B
pexume npokpyTkn. O Havane pexxuma Roll Bbl MoxeTe npodmTaTh Ha CTp.
3-80.

Monoca nponyckaHnsi OTHOCUTCA K AnanasoHy YacToT, KOTOPbI
ocumnnorpad MoXeT Mofy4nTb U TOYHO OTOBPa3uTb (TO eCTb C
ocnabneHvwem meHee 3 ob).

Bbl MOXeTe YyCTaHOBUTb PasfnyHyHO MOMocy NPONyCKaHWA C MOMOLLbHO
oumdpoBbIBatoLLEro ocumnnorpada. Hactponku 6onee HU3KOM Nonockl
MPOMNyCckaHWs! NO3BOJIAKOT UCKIMKOUNTL DOree BbICOKOHACTOTHBLIE KOMMOHEHTDI
curHana. TDS 400 npeanaraet HacTponku nonHou nonockl, 100 MMy n 20
Ml .

Bbl MOXeTe nepefatb BXOQHOM CUrHan Ha ounapoBbIBakoLLIMNA
ocumnnorpad Tpems cnocodamu. Bel moxeTe BbibpaTth mexxay AC, DC nnm
3emnsa (GND). Bbl Takke MOXeETE YCTaHOBUTb BXOAHOWM MMMeaaHc.

m CBsI3b N0 NOCTOSIHHOMY TOKY NMoka3blBaeT kak AC, TaK 1 MOCTOSIHHYHO
COCTaBIsItOLLYH0 BXOAHOrO curHana an.

m CBA3b AC nokasbIBaeT TONbKO NepeMeHHbIe COCTaBMALLME BXOQHOTO
curHana.

+  CoeguHerue 3asemnennst (GND) oTknrovaeT BXOOHOW curHan ot
cbopa AaHHbIX.

m  BXOAHOW MMnedaHc nNo3BonseT BblopaTb nMmneaaHc 1 MOM unm
50 Om.

BHUMAHME

Ecnu ebibpamb umnedaHc 50 Om ¢ AC ces3bro, oyugpposbigarowuli
ocyunnoepag He bydem mo4yHo omobpaxamb Hacmombl Huxe 200 K
ly.He 6ydem mo4yHO omobpaxamp Yacmombl Huxe 200 Kly.

CBAa3b
L
F = W
SN A
£
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Acquisition

Yr106bI NOJIy4UTb Cwm. Pasgen «MacLutabrpoBaHue 1 No3VLMOHMPOBaHNE

6onbLue MH(I)OpMaLI,MM curHanoB» Ha ctp. 2-22. Cv. Pasnen "Pexxmmbl cbopa
OaHHbIX" Ha cTp. 3-2.
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MacwTabupoBaHue 1 NO3ULIMOHUPOBAHMUE
CUrHanosB

MacwitabupoBaHue 1 No3NUMOHMPOBaHME BONTHOBbLIX OPM O3Ha4aeT
yBENMYeHne U yMeHbLLEHWE UX 0TODpaXxaeMoro pasmepa 1
nepemeLLeHne nx BBEPX, BHN3, BNPaBO 1 BEBO Ha AMCNIEE,

|E|,Ba 3Ha4Ka Ha 3KpaHe, MHOWKaTOop CCbIITKM KaHalla 1 B 3anncun, noMmoraroTt
ObICTPO yBMAETL NOMoXeHne hopMbl curHana Ha gucnnee (cm. PucyHok
2-9). 3Ha4yOoK CChISKM KaHana ykasblBaeT Ha 3eMSI0 3anvMcy curHana, koraa
cMelLlieHne ycTaHoBneHo Ha O V. 3To Touka, B KOTOPOW ocumnnorpaMmma
CXKMMaEeTCs UM pacLUMpSETCs NP U3MEHEHUN BEPTUKANbHOrO MacluTaba.
OkHo 3anuncu B BerHeI7I YacTn gucnned ykasbiBaeT, rae nponcxoanT 3anyck
1 KaKas 4acCTb 3anncu popmMbl cUrHarna otTobpaxkaeTcs.

Record View o} [ F } ! }___E__;_3_1 W

\ ﬁ.ﬁ Z \
IR A f I\
Channel Reference lcon 1 s 7
A/ \/
Original Pasition Positioned Vertically Positioned Horizontally
AAAY
Fa N Fal ~
- { LW/ N
\] \
NG hY k
| i
\
Original Scale Scaled Vertically Scaled Horizontally

VRRY:

Figure 2-9: MacwutabupoBaHue 1 NO3ULIMOHUPOBaHNE
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Scaling and Positioning Waveforms

BepTvu(a NbHas CUCTemMa Bb! MoxeTe oTperynposaTh BEPTUKANbHOE MONOXeHNE BbIOpaHHOTo

curHana, nepemeLlasi ero BBeEpx Unm BHU3 No gucrneto. Hanprumep, npm
MOMbITKE CPaBHUTb HECKONBKO )OPM CUIHANOB Bbl MOXETE MOMECTUTb OHY
Hap, APYron 1 CPaBHUTb WX, UM Bbl MOXETE HANOXWTb ABe OPMbl BOSHbI
Apyr Ha gpyra. Ytobbl nepemecTuTb BbIbpaHHy0 hopMy BOSHbI, MOBEPHUTE
PYYKy BEPTUKArIbHOMO NONOXeHUS.Bbl Takke MOXeTe U3MeHWUTb MacLuTab no
BepTukanu. OumndposbiBaroLLmMin ocumnorpad NokasbiBaeT Lwkany (B
BOSIbTax Ha AerneHne) Ans Kaxaoro akTMBHOIO KaHara B H/XKHEM JTIEBOM Yy
avicnnes. Korga Bel noBopaynsBaeTe pyyKy BEpTUKaribHOrO
MacLUTabnpoBaHUA MO YaCOBOW CTPESKE, 3HAaYEHNE YMEHBLLLAETCS, YTO
npuBOauT K Bonee BbICOKOMY paspeLLEeHntO, TaK KaK Bbl BUOUTE MEHbLLYIO
YyacTb chopMbl curHana. [Npy NoBopoTe NPOTUB YaCOBOW CTPENKM MacLuTab
yBENMYMBAETCH, MO3BONAS BUAETh 6ornbLue hopMbl curHana, Ho ¢ 6onee
HU3KUM paspeLleHnem.lToMMMO NCNOMb30BaHUA PYYEK MONOXKEHUS U LLKarbI,
Bbl MOXETE YCTaHOBUTb BEPTUKASbHbIA MaclLTab 1 NoNoXeHne ¢ TOYHbIMU
ycnammn. ATo MOXKHO cAenaTh C NOMOLLILIO NMYHKTOB BepTukansHoe MeHo
«TouHbI MacwTab» n «onoxeHne» N pyyku obLuero
HasHayeHus.CMelLeHneBepTrkanbHOe CMeLLEHNE N3MEHSIETCA TaM, rae
OTOBpaKaeTCa NHONKATOP CCbISIKM KaHara no OTHOLLEHMIO K KOOPAMHATHON
ceTke. CMelLeHre 0o6aBNsieT HaNpsiKeHWe K 3TaroHHOMY MHaMKaTopy 6e3
N3MEHeHMs LKanbl. ITa PyHKUMSA NO3BONSET NepemMeLLatb hopMy BOSHbI
BBEPX M BHM3 Ha OONbLLOW Nrowaan 6e3 ymeHbLUEHNS
paspeLueHms.CmeLLeHme NoNesHo B TeX Cryyasx, Korda curHan umeet
HanpsiKeHne NOCTOAHHOrO Toka. OgHMM 13 NPUMEPOB ABMSIETCH HeboMbLUas
nyrbcauusi Ha Bbixoge 6noka nutaHns. Bel MmoxeTe nonpobosaTb
NOCMOTPETL Ha nynbcaumio 100 MB noBepx NCTOYHMKA NUTaHKA 15 B.
[OoCTYMHbIN AManasoH Co CMEeLLIEHEM MOXET OKa3aTbCsl MoMe3HbIM, Koraa Bbl
MonbITaeTeCh NEPEMECTUTL M MacLUTabmpoBaTh psibb B COOTBETCTBUM C
BaLLMMM NOTPEOHOCTAMM.

FopusoHTanbHas
cucrema

PerynmpoBka ropraoHTansHoro nosfioXXeHNs OCLMNIorpaMmM nepemeLLaeT nx
BrpaBo WM BEBO Ha Aucnnee. 3To NonesHo, Koraa ArvHa 3anvMcu curHana
HacTorbko Benuka (6onee 500 Touyek), YTO oumMcpoBbIBatOLLMIA ocumnorpad
He MOXeT 0Tobpa3nTb BCHO 3annCb CUrHana ogHOBpeMeEHHO. Bbl Takke
MOXeTe HacTpouTb MacLUTab curHana. Hanpymep, Bbl MOXETe 3ax0TeTb
YBUAETb TOMLKO OAWH LMK cUrHana, Ytobbl M3mMepuTb BLIBPOC Ha ero
nepegHemM poHTe.

Bbl HacTpavBaeTe ropm3oHTanbHbIN MacllTad oTobpaxkaembix 3anmcei
ocumnnorpamm, UCrosb3ys pyyky ropnsoHTtansHoro SCALE, n
rOpPU30OHTarbLHOE MOMOXEHWE, MCMOMb3YS PYYKY FOPU3OHTaNbLHOIO
MOSNOXEHNS.

OumdbpoBbiBatoLLmi ocumnniorpadd nokasbiBaeT hakTUHECKYHO LKAy B
npaBoM HWXKHeM yrry aucrnes. MNokasaHus Wkanbl NokasbiBakT BpeMs Ha
0[HO ucrnonk3yemMoe genenue. MNockonbKy Ans BCeX CUrHarnoB B pearnbHOM
BpPEMEHU MCMOMbL3YeTCs OAHa M Ta e BpeMeHHasi pa3BepTka,
oumdpoBbIBaOLLMIA ocuuniorpad otobpaxaeT TONbKO OAHO 3HaYeHne ons
BCEX aKTMBHbIX KaHaroB.
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MacwTtabupoBaHue 1 NO3NLMOHMPOBaHNe CUrHanoB

OmnaxvBaHre

Ko roa npoucxoauT HanoxeHue, Bbl BUAMUTE DO PMY BOTHbI C 4 acTOTOW HUXE , YeM
dakTnyeckas opma BXOAHOro curHanaunm ¢gopva curHana HecoxpaHseTcsi fake eam
ropuTvHoVkaTop panomc TRIGD. HanoxeHune Bo3HMKaeT M3-3a TOro, YTO ocuumiorpad He M

0 XeT BblbBpaTb CUTHaANM AOCTATOYHO BbICTPO, YTO Bbl MOCTPOUTL TOYHY 1O OPMY CU Han
a

sarvios (reyHoK2-1 0)

Paxkmuseckasi ghopma
6bICOKOYacMoIMHO20 cucsHarna

Budumasi HU3Kasi Yacmoma
—_— d)opma CU2Hala us-3a
HaslioxeHusi

Omob6paHHbLIe MoYKu

PucyHok 2-10: CrnaxxnsaHue

OayH NPOoCTOoi Crocob NPOBEPUTL HarNMUKe anuacuHra - MeaneHHO U3MeHUTL
FOpPV3OHTarNbLHBLIM MacLLTab (Bpems Ha AeneHme). Ecriv chopma otobpakaemMoro curHana
pesko M3MeHWUINach, BO3MOXHO, IMEETCS HaroxeHne. 4Tobb1 TOUHO NPEeACTaBUTL CUTHaNM U
U36EXKATL HATOXKEHWS CTIEKTPOB, BbI A0IDKHbI NPOV3BOAMUTL BbIGOPKY cvrHana Goree 4eM B
[Ba pasa 6bICTpee, YeM camasi BbICOKOHaCcTOTHas cocTasrnsroLas. Hanpuvep, curdan c
YaCTOTHbIMU cocTaBnsioLLMU 500 ML JorpkeH ObITb AMCKPETU3UPOBaH CO CKOPOCTLIO
BblLLie 1 MracaMruioB B cekyHay.EcTb pasHble crocobbi NpeaoTBpaTvTL CITKMBaHKE.
MonpobyiiTe OTperynMpoBaTh MO NOPU3OHTANIMMACLLTaOMPOBaHNS I NPOCTO HXKMMUTE
kHonky AUTOSET. BbI Takke MoxeTe NpoTMBOAENCTBOBATL HEKOTOPLIM UCKKEHUSAM,
M3MEHUB peXuM coopa AaHHbIX B MeHHo «Coop AaHHbL ». [insHanprmep, ecnv Bbi
ucnonb3yeTe peXxM BbIGOPKM 1 NMOA03PEeBaETe HANOXeHVe CNeKTPOB, Bbl MOXETE 3aXoTeTb
nepenTy B PeXMM OBHapY KeHUsA MYKOB. MocKonbKy pexdiiM 0GHaPYKeHUS MNKABLINOSHSET
MOVCK 0BPa3sLIOB C HAMGOMLLLIMM U HAMMEHBLLIMM 3HAYEHUSIMM, OH MOXXET OOHapyMBaThb
©Oonee ObICTPbIe KOMMOHEHTLI CUrHara c Te4eHeM BpeMeHW.

OrcpoeHHas BpeMeHHas1 6asa

Bbl MOXeTe YCTaHOBUTbL OCHOBHYIO BpEMEHHYH0 6a3y 1 OTIOXEHHYI0 BpEMEHHYH0 6agy. Y Kaaor BpeMEHHOM
6a3abl ecTb cBol Tpurrep. CyLLecTByeT ABa TUMa 3axBaTa BpeMeHHOMN 6a3bl C 3316PXKKON, KaKabI N3 KOTOPbIX
OCHOBaH Ha €ro MHULIMMPYIOLLIEM OTHOLLIEHWW K OCHOBHOW BpeMeHHOW 6a3e. OTO OTIIOXKEHHbIE 3amycku nocre
OCHOBHOTO 1 OTIIOXEHHOTO 3arycka (Nocre BpemMeHu, cobbITyiA Unn Toro 1 Apyroro).

Basa OTCPOYEHHOrO BPEMEHM rorieaHa Ars 0GHapy»KeHVst COBbITUIA, CreayroLLmMX 3a APYrMMM COObITUSIMM.
CM. «3anyck» Ha cTp. 2-11 Ans nony4eHyst JONONHUTENbHON UHAOpMaLmMM 06 OTCPOUEHHOM 3arycke.
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Scallng and Positioning Waveforms

VYBennyeHue Bbl MOXeTe vcnonb3oBaTh MaclUTabupoBaHue, YToObl yBUAETL Gorblue
JeTanen, He U3MeHsIs NofyYeHHbIn curHan. Korga Bbl H&XMMaeTe KHOMKY
MaCLUTaﬁldeBaHMe ZOOM, YacTb 3an1cn opMbl CUrHana MoxeT ObITb pacluMpeHa unu cxara

Ha gucnnee, HO TOYKM 3anMcK ocTaHyTcs npexxHumn. MacwtabmposaHune
O4€eHb Mose3Ho, Koraa Bbl XOTUTE BPEMEHHO PacLUMPUTL OCLMITIOrpamMmy,
4yTObObI N3y4nTb HEGOMNbLUME 0COBEHHOCTY Ha 3TOM hopme curHana.
Hanpumep, Bbl MOXXETE UCMONb30BaTh MaclLTabupoBaHme, YToObl BpEMEHHO
pacwmpuTb NepeaHuin yron umnynbca, YTobbl NpoBepuTb ero abeppauun.
Mcnonb3yinTe maclutabupoBaHme, YToObl yBENMUMTL €0 Mo ropU3oHTanm un
BepTukanu. [Nocne 3aBepLueHnst BEPHUTECH K UCXOOHOW HAaCTPOKe
rOpU30HTanbHOro MacluTaba, HaxkaB OaHY KHOMKY MeHH0. (PyHKUmMS
MacLUTabupoBaHusa Takke yaobHa, ecriv Bbl MONYyYUY OCLMITIOrpaMmy,
ncrnonb3ys camoe ObICTpoe BpeMsi Ha AeneHne, U XOTUTE pacLUMpUTL ee Mo
rOPU30HTanun.)
ABTOMaTUYECKas HACTPOWKA NMO3BOSSIET ObICTPO MOMy4MTL OTODpPaXKeHNe
ABTOVCTa HOBKa NOCTOSIHHOM chopMbl curHana. Autoset aBTomaTyeckm peryrnmpyeT LNMPOKUIA
CMEKTP HaCTPOEK, BKIOYasi BEPTUKarbHOE 1 rOpU3oHTanbHOe
MacLuTabmpoBaHwe. [ipyrve 3aTpoHyTble HACTPOVKM BKIKOHYAKOT CBA3b TPUIMEPa,
TUM, NOSIOXKEHNE, HAKIMOH, PEXUM U ApKOCTb avcnnes. Autoset Ha cTp. 3-9
noapobHO oNUCLIBAET, YTO AenaeT autoset.

Y106b1 NONYUUTL C M. ABTONBTVHECKER HECTPOKAHA CTP. 3-9.

6onbLue CM. Pagnen «OTroxeHHb1 3arnyco Haop316
OVIPmE e B DIV EHEVHEC.340,

nHpopmaumum iy dhiars
OvZoomracpane3110.
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U3mepeHus

OumdopoBbIBaIOLLMIA OCUMITIONPad He TOrNbLKO OTOOPaXKaeT Mpachrkv 3aBUCMOCTU
HaMPSDKEHUS1 OT BPEMEHM, HO TakKe NMOMOraeT BaM U3MEPSTL OTODpaXKaemyto
MHdopMaLmto (M. PricyHok 2-11).

KYPCOP Asmomamuyeckue
TMOKA3AHWA usmepeHust

Cemka l l

[N 1 { T
I A:. 64.0 mv | chi
- @ 320my Frequency
+ 100 MHz
f 1 T Ch 1 Period
1 ) \ T I \ 10ns
KIWJD tRa il” l:::ti‘t ‘JH:::EH 1‘]'.1 Hi.%a\#% -+
PucyHok 2-11: CeTka, Kypcop 1 aBToMaTMyeckue nsmepeHus
AcTouYHUKN Ocumnnorpad npeaocTaBnsieT TpU Krnacca U3MEPEHUIN: CETKU, Kypcopb! 1

aBToOMaTU4YeCcKne N3MepPEHs.

NamepeHuns ceTkm

MN3mMepeHnsi ¢ NOMOLLIbIO CETKM MO3BONSAOT ObICTPO W HAMMSAAHO OLIEHUTD.
Hanpumep, Bbl MOXeTe NOCMOTPETb Ha aMMNUTYAy CUrHana u ckasatb: «ATO
yyTb 6onbLue 100 mBy.

Bbl MOXeTe BbINOMHATL NPOCTbIE N3MEPEHUS, MOACHUTLIBASA KONMYECTBO
3a[1eCTBOBAHHbIX OCHOBHbIX 1 BTOPOCTENEHHBLIX AENEHUN CETKA 1 YMHOXas
Ha KoadpPULIMEHT MacLUTabMpoBaHUS.

Hanpvmep, ecrniv Bbl NOCYMTaNU NATb OCHOBHbIX BEPTUKarbHbIX AENEeHNi
CETKN MeXOy MUHMMANbHBIM 1 MakCUMarbHbIM 3HAaYEHUAMUY curHana u
3Hanu, YTo y Bac MacLuTabHbIn koadduumeHT 100 MB / aenexuve, To Bbl
MOXXETE NErko paccumTaTb pasMax HarnpsXXeHus:

U3MepeHun

5peneHuin x 100 B / penexne = 500 MB.
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Measurements

KypcopHble namepeHus

Kypcopeb! - 310 BbICTpble 1 NPOCTbIE ANA MOHMMaHWS U3MepeHust. Bl
BbINOSHSETE M3MEPEHUS, MepeMeLLiast KypCcopbl Y CHUTLIBAS UX YACTIOBbIE
3HAYEHVISI C IKPaHHBIX MHOWKATOPOB, KOTOPbIE OOHOBMSIOTCS MO Mepe
N3MEHEHNS NX NOMNOXKEHUS.

Kypcopbl appear nornapHo; OAyH Kypcop akTUBEH, a APYron HeakT1BeH. Bbl
nepemMeLLaeTe akTUBHbIN Kypcop (CMIOLLHAs TMHKSA) C MOMOLLIbHO PYYKy OBLLEro
HasHa4eHus. KHonka TOGGLE nossonsiet Bam BblOpaTh (MEepeKnoumTb), Kakas
nornoca Kypcopa akTMBHa U HeakTMBHa. HeakTuBHBbI kypcop oTobpaxkaeTcs
Ha aucrinee NyHKTUPHON NIMHNEN.

YUTobbl MonacTb B MeHI0 Kypcopa, HaxxmuTe kHornky KYPCOPA. B atom meHio
OOCTYMHbI TPY BUAA KyPCOPOB:

m [OpU30HTanbHbIE KypCOpbl U3MEPSIHOT BEpTUKanbHbIE NapameTpbl (06bIYHO BOMLT).
m Kypcopbl ¢ BepTuKanbsHOM NONocon N3MepstoT ropusoHTarnbHbIe napameTpbl
(06bIMHO BpEMS UNu 4acToTy).

m [apHble Kypcopbl U3MePSIOT Kak BepTUKarbHbIe NapamMeTpbl (OBbIYHO BOMbT), Tak 1
rOpM3oHTarbHbIe NapaMeTpbl (0O6bIMHO BpEMS UMW YacToTy).

Tarke ecTb Ba pexuma paboTbl C KypCOPOM: HE3aBUCUMBIN OT MEHHO Kypcopa
n otcnexvsatoLLmi. (Cm. PucyHok 2-12.)

HeszaeucuMmsbil pexum

i

TonbKo ebi6paHHble
nepemewyeHuUst Kypcopa

Pexum omcnexueaHus

i
TR,

B e

O6a Kypcopa dsuxymcsi
ma+HdemMHO

PucyHok 2-12: PexxnMmbl Kypcopa

= Kypcopbl HE3aBUCUMbIX PEXMMOB PaboTatoT, kak BbINo ONMcaHo paHee; To
€CTb Bbl epemeLlaeTe Kypcop 3a 0avH pas (aKTVBHbIV Kypcop) C
MOMOLLIbHO PYYKU OBLLIErO Ha3HaYeHWs!, 1 Bbl UCMOMNb3YEeTe KHOMKY
TOGGLE ans nepekntoyeHrst akTMBHOM NOMOChI Kypcopa.
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Measurements

m  Kypcopbl pexuma criexeHvs paboTarloT B TaHAeme: Bbl nepemMellaeTe oba
Kypcopa OAHOBPEMEHHO C MOMOLLIbIO YHUBEPCaribHON pyYKU. YCTaHOBUTb
CNIMOLLHOW KypCOp OTHOCUTENBHO MYHKTUPHOIO Kypcopa. HaXXMUTE KHOTKY
TOGGLE, 4tobbl MpUoCTaHOBUTL

m  OTCNEeXVBaHMe Kypcopa 1 UCMonb3ynTe yH1BepcarnbHY PyyKy Or1s perynmpoBKu.
BTtopoe HaxaTve nepekroyaeT Kypcopbl 06paTHO B PEXXUM OTCIIEXUBAHWS.

Bbl MOXeTe npountaTh 6onee NoapobHyY0 MHAOPMALIMIO O TOM, KaK UCTONb30BaTh Kypcopsl
B VamepeHnn kypcopa, HaumHast co cTpaHmLbl 3-11. ABTOMaTyecKue 13mepeHus Bbl
MPOM3BOAMTE aBTOMATUYECKVE N3MEPEHUS, NMPOCTO HaXKVIMasi HECKOIBKO KHOMOK.
OumdpoBbIBatOLLMIA ocumniorpad caenaet BCe BbIMMCIeHNs 3a Bac. [Nockonbky 3T
M3MEpPEHVsi UCTIOSb3YHOT TOYKM 3anicy POpMbl CUrHana, OHY Goree TO4HbI, YeM KypCOpHble
UM ceTouHble naMepenms. HaxxmuTe kHonky MEASURE, 4To6bl OTKPbITE MEHIO
aBTOMATUYECKMX M3MEPEHNI. DTN MEHIO MO3BOMSIOT 3afaTb aMnUTydy (0BbIMHO B BOMbTaX;
nHorga B%), Bpemsi (06bI4HO B CekyHOaX Wnv repLiax) 1 nnoLaam (B BONbT-CEKyHAax). Bbi
MoXeTe BbibpaTh 1 0TOBPa3nTb 40 YETHIPEX U3MEPEHMIA ogHoBPeMeHHO. (Buaets Table 3-4
Ha cTpaHuue 3-49, rae NPUBEAEH CrMCOK BCEX aBTOMATUYECKUX M3MEPEHNI 1 X
onpeaernenus.) Bl MOXeTe NPoM3BOAUTL aBTOMATUHECKME U3MEPEHUS A1 BCEN 3anncu
curHana vunm TornbKo A onpeaeneHHon YacTu. Beibop cTpobrpoBaHns B MEHHO
«/3mepeHnre» No3BomsieT UCMOMNb30BaTh BEPTUKATbHbIE KyPCOpbI, YTOObI OrpaHNymnTL
“3MEpPEHNe YacTbIo 3kpaHa. 3anvck opMbl curHana. Buibop cHMKa B MeHto «/13mepeHrex
No3BONSET OTOBPaAXKAaTh NOYTU BCE U3MEPEHWS OOHOBPEMEHHO. Bbl MOXeTe NpoumTaTb O
CHUMKe B pasaerne «CHUMOK namepeHuin» Ha ctpaHuue 3-58. INpy aBTomMaTndeckmx
M3MepeHusX NoKasaHy s UCToSb3YHTCS Arist OTOBPaKeHs cTaTyca MaMepeHust. I
nokasaHusi OBHOBMAOTCA MO Mepe Mosy4YeHNs ocLUMINorpadoom HOBbIX AaHHBIX M NPy
M3MeHeHUn HacTpoek. Cwm. Mpunoxexvie C: ANropuTMbl Ha CTpaHuLe A-24, rae noapobHo
OMM1caHo, Kak oLMpOoBbIBaOLLMIA ocumMnnorpad paccymTbIBaeT Kaxnoe aBTOMaTVI‘-leCKoe
nsmepeHve. CMm. KypcopHble nsMepenus Ha ctpaHuue 3-11 ans nonyyeHus E
[IOMONHUTESNBHOM MHAPOPMALIMM 06 KyPCOPHBIX M3MepeHusix. CM. «Cuctema nsmepeHmniny Ha
cTp. 3-49 Ans nonyyeHnst AOMOSHUTENBbHOW MHAOPMaLIM 06 aBTOMATUYECKUX M3MEPEHUSX.
Cm. BapuaHT 2F cemeiictea TDS / uHcTpykumst Manma / (ecrv Baiu ocumnnorpad

OCHalLLIEH 3TOV OMNLMEN) ANst UCMONb30BaHUs KypCOPOB ANs BMEpeHusi CUrHaros BbICTporo
npeobpasoBaHns Pypbe, MHTErPUPOBAHHBIX U AN PEPEHLMPOBAHHBIX MaTEMaTNHECKNX
curHanos. Cwm. Mpumep 3: ABToMaTudeckue namepenus, cp. 1-18. Cm. Pasaen

«MaTemaTuka ocumnnorpammy Ha cTp. 3-1 07, 4ToBbl y3HaTb 06 MCMOMb30BaHMM KypCOpPOB

For More. [Nt MaTeMaTU4YeCKVX 3MEPEHWIA.
Information

POpMbl BOSTHBI.
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B atom pa3gene nogpobHo onvckiBaeTcs paboTa ¢ ouMdpOBbIBAIOLLIMM
ocumnnorpagom. OH coaepxvT andaBuTHbIA CINCOK 3afad, KOTopble Bbl
MOXeTe BbIMOMHATL C MOMOLLIbIO OLMGPOBBIBAKOLLIErO ocumnorpada.
Wcnonbayiite 3ToT pasgen, YTobbl OTBETUTbL Ha KOHKPETHbIE BOMPOCHI O
pabote npubopa. BkntoveHbl cregyroLme 3agadn.

m Pexxumbl cbopa AaHHbIX
m ABTOyCTaHOBKa
m KypcopHble namepeHus

*  OTNOXeHHbIN 3anyck
B Pexmmbl oTobparkeHnst
« Edge Triggering

m [levyaTHas konus
m [TomoLb

m ['Opu3oHTansHoe
ynpaeneHue

m TecTpoBaHve
npeneros

+ Cwucrema nsvepeHus

B Bribop gatuunka

m YaneHHoe obLieHve

m Pexxum pynoHa

m CoxpaHeHue 1 BbI30B
HacTpoek

m CoxpaHeHue 1 Bbi3oB hopMm
BOIHbI

m BuiGop kaHanos

m KomneHcaums curHansHoro
TpakTa

* [lonoxenue gen CTATYC

m 3anyck

m BeptvkanbHbIn
KOHTPOIb

m 3anyck B1uaeo
m Matematuka
dopMbl BOMHbI

m Zoom

Bo MHOMVIX 13 3TVX 38484 NepeymncrieHb LLar, KOTopble Bbl BLINOMHAETE Ans
BbINONHEHUS 3ada4n. Bam cnegyeT npoumtats CornalleHunst Ha CTpaHmLE X
Pretace, npexae Yem unTaTh 06 3TVX 3a0a4ax.
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Pexxumbl coopa AaHHbIX

CwucTema cbopa AaHHbIX UMEET HECKOMNBbKO BapMaHTOB Npeobpa3soBaHus
aHarnoroBbIX AaHHbIX B LMcpoByto hopMy. MeHto cbopa AaHHbIX NO3BONsSeT
BaM OrpeaensiTb pexum cbopa AaHHbIX, paspeLuaTs Unuv 3anpeLlaTtb
BbIGOPKY SKBMBASIEHTHOrO BPEMEHW, @ TaKke Kak 3anyckaThb U
ocTaHaBnMBaTb COOP AaHHbIX.

Onwcanme pexxvmoB LindpoBoit ocumnnorpad NoaaepKMBaeT HECKOSbKO PEXMMOB cbopa AaHHbIX.
»  Ob6pasew (npumep, BbI6OPKAE)
B [IuKkoBbIVi LETEKTOP

*  *BbicoKoe paspelleHne
»  *OHBernope

B CpenHwii (06bI4HBIV, HOPMAEITbHbIL)

Pexumbl Sample, Peak Detect n Hi Res paboTatoT B pearnibHOM BpeMeH
npu €OUHCTBEHHOM CODbLITUM 3amnycka, MPU YCNOBWK, YTO
ouupoBbIBaOLLMI ocumnnorpad MoXeT NoMyynTb JOCTaTOYHOe
KONMYECTBO OTCHETOB ANS KaXKaoro cobbiTnsi 3anycka. Pexxumbl ormbatoLen
N cpegHero paboTaroT Npu MHOXECTBEHHbIX cbopax. OundpoBbIBaOLLMIA
ocuunnorpad ycpeaoHsaeT UM KOHBEPTUPYET HECKOSbKO (OOPM CUrHarnoB Mo
Toukam. Ha puc. 3-1 nokasaHbl pa3nnyHble PEXUMbI U NEPEYNCTIEHDI
NnpenmyLLeCTBa Kaxaoro 13 Hux. cnonbaynTte ero, 4Todbl BbiOpaTh
MOAXOASALLMIN PEXUM AN BaLLEro NPUOXKEHUS.

i) Ob6paseL pexxvuma B pexvimMe BbiIGopku ocumnnorpadh co3aaeTt TouKy 3anuci,
COXpaHsia NepByto BbIOOPKY (13, BO3MOXXHO, MHOMX) BO BPEMST KaXAO0ro
nHTepBana cbopa AaHHbIX. (MHTepBan cbopa AaHHbIX - 3TO BpeMS, MOKPbITOe
3aMMCbio OCUMIIIOrpPaMMBbl, pasaeneHHoe Ha OMHY 3anmcuy.) 3TO PEXVIM Mo
YMOITHYaHWIO.

Pexvim oOHapykeHns nuka

Wil Pexxum Peak Detect coxpaHsaeT camyto BbICOKYHO 1 Camyto HU3KYO BbIOOPKY B
OBYX COCeOHVMX WHTepBanax. OJTOT pexum paboTaeT TOMbkO C
HEVHTEepPrnonMpoBaHHOW BbIGOPKOWM B pearnibHOM BpEMEHW.
11 Bbl YyCTaHaBNMBaeTe BPEMEHHYID pPas3BepPTKY HACTONMbKO ObICTPO
(6bicTpee, yem 500 Hc), yTO Ana atoro TpebyeTca WHTepronsaumst B
peanbHOM BpeMeHW UnM BblIOOpKa B 3KBUBANEHTHOM BPEMEHW, PEXUM
aBToMaTtunyeckn meHsietcs ¢ Peak Detect Ha Sample, xoTa BbIGOp MeH0 He
MeHseTCS..
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Acquisition Modes

n Mpuem ogHol PpopMel curHana

06pasibl, NosyYeHHbIE 3a UeTbipe pexum npuobperenus oTobGpamaembie TOUKK ocyuanorpamma HapucosaHa Ha /1T
vHIepeana cbopa AaHHbIX 3anucu
interval 1
3-‘-.)‘\] Awlm—
Sample

Wcnonb3yer nepeblid obpasey, -
B MHTEpBane )
WUcnonbayiite Ana MakcumanbHoli ckopocti cbopa = EEEE E )
AaHHbIX, ITO peXuUM "no ymonuaHuw".

"

Peak Detect

\"'""\/"""“/ \_\/'”""/ nepsas BbiGopKa
NoNb30BaTeNA B UHTEPBaAne 3

UCNONB3YWTE ANA BbIABNEHUA CTNaKUBaHUA U 06HapyHeHus cboes. i

obecneynBaeT OrPOMHBIE NPEUMYLILECTBA CO CKOPOCTBIO OAHOTO

npuobpeteHus

WUcnonb3ayeT camble BLICOKWE U CaMble HU3KKE BbIGOPKU B ABYX UHTepBanax I | ]

Wcnonb3ayeTtcs ana BbIABNEHNUA [ HANOMEHUA CNEKTPOB U AN 0BHapyXeHus =
cboee. MpegocTaBnsgeT NPeMMYLLECTEA KOHBEPTALMKU CO CKOPOCTbHO OHOTO &
3axBata.

REEEEEEEN

ﬂl- ..,rh, Perucrpayma HECKOIbKUX CUrHaN0B

Tpu npruo6peTeHna U3 OHOTO UCTOUHUKA Waveform Drawn
Pexxum nonyueHua on CRT

Acquisition 1

|
Mcnonbayer perum o6HapyKeHusa NMKOB gna Kaxkgoro cbopa HaxoauT camuii BLICOKMA U ‘ :
AaHHbIX HaUMEeHbLUWE PEKOPAbI MO KONMUECTBY -

cbopoB KopTexKei

Ucnonbayiite, uTo6bl BLIABUTL BapUauyuu B TC“JTW =y o) ey =S =)

CHUrHan BO BpeMeHM!.

N i P P o WY e T -2 1

BbluucnseT cpeHee 3HaueHWe A8 KaXaoi
TOUKM peKopAa Mo MHOMXECTBY NpuobpeTeHuid.
MUcnonbsyerca ang yMeHbLUIEHWUA KamKyLLEerocs
LYMa B NOBTOPAOLLEMCA CUTHANE, \

Wcnonbayet pexum BoiGopKu gns Kamgoro c6opa AaHHbIX

PucyHok 3-1: Kak paboTatoT pexumbl cbopa AaHHbIX
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Acquisition Modes

Pexxnm BbICOKOro paspeLueHus -

B peskmmMe BbICOKOro paspeLleHisi oLmMcpoBbIBatoLLMIA ocumniiorpad ycpeaHseT Bce B3dTble - '
OTCYETHI.

B TEYEHWe NHTepBana cbopa AaHHbIX, YTOObl CO3AaTh TOUKY 3anncn. ATO cpeaHee 3HaveHve aaet
curHan ¢ 6ornee BbICOKMM pa3peLleHneM U MeHbLLIEN NMONOCOM NPOrycKaHus.

Q70T pexum paboTaeT TOMbKO C HEUHTEPMONMPOBAHHO BbIGOPKON B pearnbHOM BpeMeHu. Ecnv Bbl
ycTaHoBuUTe 6asy BpeMeHu Tak 6bICTpO, YTO NOTpedyeTcs MHTePNnonsALMs B peanbHOM BpeMEeHU Uiu
BblGOpKa B 3KBMBANEHTHOM BPEMEHU, PEXVUM aBTOMATUYECKN CTaHeT Sample, XOoTs B MEHI0

BbIOOp HE MeHseTCS.

KntouyesbiM npenmyLecTBoM Hi Res sBnsieTca BO3MOXHOCTb YBENMYEHNSA pa3peLLeHns He3aB1CUMO
OT BXoAHoro curHana. Ta 3-1 1 npuBedeHHbIE HDKE YpaBHEHWS MOKa3bIBaIOT, KaK MOXHO COXpaHUTb
00 15 3HauUMMbIX BUTOB B pexumMe BbICOKOro paspelueHus. Obpatute BHUMaHue, YTo

yrny4LleHUst paspeLLleHsi orpaHnYnBatoTCs CkopocTbio MeHee 500 He / aen. Kpowme Toro,
paspeLueHye Bbille 15 BUT He fonycKaeTCcs U3-3a BHYTPEHHUX annapaTHbIX U BbIYUCIIUTENbHbIX
OrpaHUYeHu.

Si = Sampling Jnterval for TDS 400 = 10ns

_ Time/Div 10 us/Div
Jit = Sample Interval _ o Foimts/Div 50 Points] Div

= 200 ns

Nd = Number of points per decimation interval = / ,' =0

Resolution Enhancement (bits) = 0.5 x LOG,(Nd)"" 2 extra bits

Table 3-1: Additional Resolution Bits

Time Base Speed Bits of Resolution

1 s and faster 8 bits

2ustob5pus 9 bits

10 ,sto 20 |5 10bits
50 psto 100 s 11 bits
200 s to 500 ps 12 bits
1msto2ms 13 bits
5ms 14 bits
10ms and slower 15 bits

Envelope Mode

Pexum ornbatoLLei no3sonseT Bam nosy4vaTs 1 otobpaxaTs 3anmnck (hopMbl
curHarna, KotTopasi NMokasbIBaeT 3KCTpeMaribHble 3Ha4YeHUs BapyaLyn B
TeYeHVe HECKOMbKMX 3axBaToB. Bbl ykasbiBaeTe KONMMYECTBO 3axBaTos, Mo
KOTOpbIM OyayT HakannMBaTbCs daHHble. Ocumrnorpad coxpaHsaeT camble
BbICOKME M CaMble HU3KME 3HAYeHUs B ABYX COCEOHNX MHTepBanax, kak B
pexvmMe oBHapyxeHust nvka. Ho pexwim Envelope, B otnnumne ot Peak Detect,
coBupaeT MUKW Mo MHOMIM COBLITUAM 3arycka.
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CuuTbiBaHUE OaHHbIX
0 NpuodpeTeHnn

TDS 41 Q TDS 420, & TDS 460 User Manual

Acquisition Modes

Mocne kaxagoro cobbITus 3anycka ocuvmnorpacb co6V|paeT OaHHble, a 3aTEM
CpaBH/MBaET MMHUMarlbHblEe / MakcMMarbHble 3Ha4YeHus TeKyLlero c6opa
OaHHbIX CO 3Ha4YeHNAMUN, COXpaHeHHbIMK Npu npeabiayLnx C60an. Ha
nocnegHem gucrnrnee OT06pa>KaIOTCﬂ CaMbl€ SKCTpeMalibHble 3Ha4YeHUA OIA
BCeX I/I3MepeHVIIZ ONA KaXKOom TOYKW 3anuncy curHana.

NOTE

Pexumbl riostyqeHmns ornbaroLLed 1 yCpeaHEeHNs OTKITIoHYeHb! / Pexm
TPOKPYTKU. YO MOXHO rpoynTaTs 0 Hadare pexvmva Roll Ha cTp.
3-80.

CpegHuii pexvm

Pexwvm ycpegHeHust No3BONSIET NomyynTb U 0TOBpa3nTb 3anncb hopMbl
curHara, Kotopasi IBNSeTCs yCpeaHEHHbIM Pe3yrbTaToM HECKOIbKUX
N3MepEeHU. 3TOT PEXMM YMEHbLLIAET cryyYanHbin wym. Ocuunnorpadd
nony4yaeT AaHHbIEe NOCce Kaxaoro cobbITVA 3anycka B pexume BbIOOPKU.
3aTtem OH ycpeaHseT TOYKY 3ammcy 13 TEKYLLIEro 3axBaTta C COXpaHEHHbIMU 13
npeaployLLMx 3axXBaToB.

MNMokasaHusi cbopa AaHHbIX B BEpXHeN Yactu gvcnnest (pUcyHok 3-2)
MoKas3bIBaKT COCTOSIHME CUCTEMbI cOopa AaHHbIX (paboTaeT unm
ocTtaHogrneHa). CoctosiHue «paboTaeT» NoKasbIBAET HYACTOTY AMCKPETU3ALINM 1
pexum coopa AaHHbIX. COCTOsSHUE «OCTaHOBIEHOY MOKa3bIBAET KONMUYECTBO
3axBaToOB, MOMYyYEHHbIX C MOMEHTA NOCMeAHEN OCTaHOBKM UM 3HAYUTENBHOIO
N3MEHEHUSI.

P RUn: 100K54s Sampia
B o ) 1 Acquisition
iy B L -
. ™ N
v by
Satnple
- i Peak Detact O
= ? I
Hi Res
S
Envelope ]
iz .
A To0my o UM Soous ChRI S gEmy - -
i . . ] : : : : Average
i : ; H ; ; ; : 6 =/
Mods R"g‘;ﬁ}i‘l‘“’ stop After |Limit Test | Linsit Test Ligj'ift‘i‘$§$t
_Sampf_e BN B/S putton Setup Sources Tamplate"
e S/

CunTtbiBaHMe OaHHbIX O NPUOBpPETeHUN



Acquisition Modes

Operation YT06hbI BbI3BaTL MeHI0 cbopa AaHHbIX (PrucyHok 3-2), Haxkmute SHIFT
ACQUIRE MENU,
Pexvm nonyyeHus
YUT06bI BbIOpaTL CNOCOG CO34aHNs OLMPOBLIBaIOLLMM ocumrnorpadomM
TOYEK B 3anmcu curHana:
Haxmute SHIFT ACQUIRE MENU - + Mode (main) - + Sample, Peak Detect,
Hi Res, Envelope unn Average (side).
Korza Bbl BbIOMpaeTe Envelope nnn Average, Bbl MOXeTE BBECTU KOSIMYECTBO
3anumcei hopmbl BOMHbI, KOTOpble ByayT npeobpas3oBaHbl Ui ycpegHeHsb!, C
MOMOLLbHO PYYKM OBLLEro Ha3HavYeHus.,

NOTE

Ecrm you BbiGpar camyro JrMHHYHO 3arch, OCTYITHYIO B
TOPVIBOHTaITbHOM PEXVME, OHM HE MOTyT Bblopats Hi Res B kaqyecTBe
PeXmMAa 3axBata. 310 CBS3aHO C TeM, HYTO B PEXVIME BbICOKOI
PaspeLLIEHNS NCTTONb3YETCS B 4Ba pa3a boribLLE MamMsTV [y1s coopa
JB8HHBIX, YeM B APyrvX pexvMax coopa AaHHbIX. ECrv oQHOBpEMEHHO
BblOPaHb! BbICOKOE paspeLLeHne v camast [/IMHHAS 3arCh 10
TOPM30HTaITN, OCLIVITONpaqhy He XBaTUT NamsTu.

ﬂOBTOpﬂI-OLI.I,VIVICFI CUrHan

YTo6bI orpaHNunTL AUCKpeTU3aLmMIo oumcpoBbIBaroLLero ocumnnorpada BoIGOpKon B
peanbHOM BpeMeHU Unm no3BosiuTb eMy BbiOMpaTb Mexay AUCKpeTU3aLuuen B pearibHOM
WU 3KBUBaNIeHTHOM BPEeMEeHM: '

Haxxmute SHIFT ACQUIRE MENU -, NMoBTopsitowmincs curHan (ocHosHom) - + ON nnu OFF
(cOoky),

»  ON ucronb3yeT yHKLMN pearnbHOro BpemMeHu 1
3KBVBANEHTHOIO BPEMEHM LIMEOPOBOro ocumnrorpaga,

m  BbIKJT (Tonbko B peanbHOM BpeMEHM) OrpaHNYMBaET AMCKPETU3ALMIO OLMEDPOBBLIBAIOLLIETO
ocuunnorpada BbIGOpKoW B peanbHOM BpemMeHu. Ecnin oumndpoBbiBatoLLmin ocupnnorpady He MOXeT
TOYHO NOMY4YUTb JOCTATOYHO OTCYETOB Afs NOMHON POPMbI CUrHana, ocumnnorpad ncnons3yeT MeTos
WHTEPNonsALMK, BbIBPaHHLIN B MEHIO Ancnrnes, AN 3anofiHeHNst HEAOCTaloLWMX TOYEK 3anmncun. To ecTb
OH UCMOMb3yeT NMBO NNHENHBIV anropUTM, MO0 anNropuT™ MHTEPNONALMK Sin (X) / X.

Cm. «CBop aaHHbIX» Ha cTp. 2-17 Anst nonyveHrst noapobHon MHdopmMaumm o
COMMIIMPOBaHN.

OcraHoBuTL Mocre

BbI MoXeTe BbIOpaTh MomnyyeHve POBHO OOHOMN MOCHeaoBaTENBHOCTV CUrHarNoB
W HEMPEPLIBHOE MOITyHEHWE CUTHATOB C PYYHbLIM YPABIEHNEM,

Haxavmre SHIFT ACQUIRE MENU - + Stop After (main) -, Tornbko kHorky RUN /
STOP, Single Acquire Sequence mm Limit Test Condition Met (cOoky) (cm.
PvicyHok 3-3),
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Acquisition Modes

Rur; 18GKS/$ Sample
oy gt “\-w-‘m ]
1 1 ] - RUN/STOP. 1)
- Bitton only
: Sihgie
S ACOUISHIGH
sequence
= Limit Test
Cendition hMet
AUV R SPROUN S PR TR rd
& toemv CUUUT e seeus CRi A 96mv ’
¢ : i . . ; =),
Mode |ep FImIt Test | Limit Test], create
Eimit Test
Sample Setup Sources Tempiate |
. S
@

PucyHok 3-3: MeHIo nony4eHus - ocTaHOBKa nocrie

Tonbko kHonka RUN / STOP (cboky) no3BonsieT 3anyckaTb UM oCTaHaBNMBaThb
cbop aaHHbIx, nepekntodast kHornky RUN / STOP. OgHokpaTHoe HaxaTtune KHOMKK
RUN / STOP octaHaBnmBaeT cbop gaHHbIX. B BepxHeM neBom yrny aucnnes
oTobparkaetca «OCTaHOBNEHO» 1 OTOBpakaeTcst KONMYEeCTBO M3MepeHuin. Ecnu Bol
CHOBa HaXKMeTe KHOIMKY, OLMdPOBLIBaOLLNIA ocLmiorpad BO30GHOBUT
perucTpaumio.

m Haxxmumte "Single Acquisition Sequence” (cooky). SToT BbIGOP NO3BONSET BaM 3anyckaTb
OJHy NnocrenoBaTenbHOCTL UamMepeHun, Haxxumas kHorky RUN / STOP. B pexumvax Sample,
Peak Detect nnn Hi Res nprbop nonyyaeT 3anMcb ¢oopMbl BOIHbI C NEPBbIM
OefcTBATENBHBIM CODbLITYEM 3arTycka 1 OCTaHABMMBAETCSI.

B pexxvive ormbatoLen unm ycpegHeHust oumdpoBbIBatoLLImMiA ocumnriorpacdd BeINonHAET
yKa3aHHOE KOMMYECTBO U3MepeHUI Ans BbIMONHEHUs 334a41 YCpeaHEHUS! I orvibatoLLIEN.
Ecnv ocunnnorpad HaxoguTcs B pexkrMe SKBMBANIEHTHOrO BPEMEHM U Bbl HaXkKnmaeTe Single
Acquisition Sequence (COOKy), OH NPOAOIPKAET pacno3HaBaTb COOLITUS 3amnycka 1 cobupaTb
BbIOOPKM A0 TEX NOp, Moka He ByAeT 3anonHeHa 3anvch hopmMbl curHana.

m [penenbHoe ycrnosue TecTa BbINOMHEHO (COOKY) MO3BOMNSET PEMMCTPUPOBATL CUrHasbI 40
Tex nop, Noka AaHHble hopMbl CUrHarMa He MPEBLICAT Mpeaensbl, ykasaHHbIe B npeaerisHoM
Tecte. 3atem cOop npekpaLLaeTcsa. Ha aTom aTane Bbl Takke MOXETE ykasaTb Apyrve
OEVICTBMSA, KOTOPbIE AOIPKEH BbIMOMHATL OcLmnnorpady, UCNosb3ysi MyHKTbI, 4OCTYMHbIE B
rMaBHOM MEHIO HACTPOWMKY NpeaensHOro TecTa.
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Acquisition Modes

HOTA

[ins Toro, 4To6bl OLMAIPOBLIBAOLLMIA OcLmMnorpady ocTaHoBWI coop
[aHHLIX NPV COBMIOAEHNM YCTIOBUI NPeAEnbHBIX UCTIbITaHNA,
HeoBX0aMMO BKIMIOUUTb NPeAerbHOE UCTbITaHNE C MOMOLLIBHO KHOMKM

Limit Test Setup rmaBHasa Tenu.

J1ns HaCTPOViKV NMPOBEPKM Npeaenos TpebyeTcs elle HECKOSIbKO LLIaroB.
Bbl MOXeTe co3aaTh LWabnoH cuMrHana, ¢ KOTopbIM CpaBHMBaTh BXOASALLME
curHarl,

C MOMOLLIbI0 NMYHKTa rnasHoro MeHio Create Limit Test Template. 3atem Bbl
MOXETE yKasaTb, YTO CpaBHEHVE JOMKHO ObITb BLINOHEHO, U KaHan Ans
CpaBHEHUsI C LIaBMOHOM, UCTONb3yst MyHKT MaBHOro MeHto Limit Test
Sources.

Y100bI
nony4vTb
oonbLlue
nHcpopmay
um

Cwm. «[MpurobpeTeHne» Ha cTp. 2-17. Cm.

MpoBepka npeaenos Ha cTp. 3-44.
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ABTOYCTaHOBKa

@yHKUMSA aBTOHACTPOWKM NMO3BOSSET ObICTPO BbIKMKOHaTb M OTOOpaKaTh MOCTOSHHYHO (OpMY
curHara aMeprkaHcKoro pasmepa. Autoset asToMaT4eCku HacTpamBaeT SrTEMEHTbI
ynpaBneHys Ha nepeaHen naHernu B 3aB1CYMOCTU OT XapaKTEPUCTVK BXOOHOMO cyurHasa. 1o
HaMHOrO BbICTpee 1 NPOLLIE, YEM pyYHast HACTPOVKA «KOHTPOSTb 33 KOHTPOSIEMY.

Autoset BHOCUT KOPPEKTUPOBKM B CrieytoLLme obnacTu:

m [lonyyeHuve
» Nucnnen
* [OpM30OHTarbHbIN

m Tpurrep
m BepTukanbHbIi

NOTE

AemoycmaHo8Ka MoxXem U3MeHUMb 8epMmMuKasb HO € IDJIoOXeHUe 0715
npasusibHO20 MO3UUUOHUPOBaHUSA ¢hOpMbl 80JHbI . Veeehyara-egLEanas
mocmeuweHue Ha 0 eonbm

Onepauvm 1. HaxxmuTe KHONKy Bblbopa kaHana (Hanpumep, CH 1),
COOTBETCTBYIOLUYHO BalleMy BXOAHOMY KaHarny, 4ToObI caenarb ero
aKTUBHbIM.

2. Haxxmute AUTOSET.

Ecnu Bbl ncnonb3yeTte aBTOHACTPOWKY, KOrga oTobpaxkaeTca oavH vnm
HECKOIbKO KaHamnoB, oLmdPOBbIBaOLLIMIA ocumuniorpad BelOUpaeT kaHan ¢
HaMMEHbLLM HOMEPOM 1Sl FOPMU3OHTaNbLHOrO MacLLTabupoBaHus 1
3anycka. o BepTMkanm Bce UCMOfb3yeMble KaHasbl MacLLUTabupyroTcs
WHAMBMAYaNbHO.

Ecnu Bbl cnonb3yeTe aBTOHACTPOVKY, KOraa He 0TODPaXKaeTCs HM OOHOro
KaHana, oumndpoBbIBaOLLMIA OcLmMnnorpad NoBopaYMBaeT NepBbI KaHarn
(CH 1) u macLuTabupyer ero.

Table 3-2 Ha cneayroLel CTpaHvLe nepevnucneHsl aBToMaTnyeckne
HaCTPOMKM MO YMOMYaHWIO.

ABTOYyCTaHOBKaA
No yMOn4yaHuio
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Autoset

Table 3-2: ABTOyCTaHOBKa NO YMOSYaHUIO

Control Changed byAutoset to
BbiGpaHHbI KaHan YncneHHo caMblii HA3KUIA 13
oTobpakaeMbIx KaHaroB
Pexwum nonyyeHuns Sample O6pasel,
MonyynTe NOBTOPSIOLUMIACA CUTHaN On
Monyuntb cTOM NOCNe Tonbko kHonka RUN / STOP
Ctunb oToGpaxkeHust " BeKTOpI;I “ - o
MHTEeHCUBHOCTb OTOOpaxeHus - obuwas ecnu meHbLue 50%, yctaHosute 75%
dopmat oTobpaxkeHust
'Opr30oHTanbHOE NoNOXeHNe Mo LeHTpy OKHa ceTku
opu3oHTanbHbIM MaclTad Kak onpegeneHo, yactota curHana

lopu3oHTanbHas BpemeHHas 6asa Mpegen  Tomnbko rnmaBHoe

ONVHbI TOPU3OHTanbHOM 3anucu Tect Bes nameHeHuin
MonoxeHuwe Tpurrepa Off
TunTpurepa Bes naveHeHumn
VCTOYHUK Tpurrepa Kpai
YuncneHHo HaumeHbLUee o! oTobpaxaemble
YpoBeHb cpabaTbiBaHus KaHarnbl (BblOpaHHbIN KaHan)
HaknoH cpabaTtbiBaHus Tpurrepa CpefHsas Toyka AaHHbIX NSt UCTOYHKUKA Tpurrepa

TpurrepHas mydTa TpurrepHas 3agepxka  [onoxutensHblin

BeptukarbHbIin macLutab DC

BepTukansHas mydTa 1

o onpeneneHuto ypoBHsi curHana

BepTMmHUE'CIVTE:mcHwe TTOTTOCH!
DC, ecnv npeaBapuTenbHO He Obin

nponyckaHns yctaHoBneH AC. AC ocTtaeTcs 6e3 nsmeHeHun.
Full
O volts
Zoom Off
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OnucaHue

opu3oHmarnbHbIe Kypcopbi Baz

KypcopHble usmepeHusi

Wcnonb3ayiiTe Kypcopbl Ans UaMepeHnst pasHuLbl (N0 BpEMEHU Unn
HanpsKeHU0) Mexay ABYMS TOYKaMK 3anucy oopMbl curHana,

Kypcopbl COCTOST M3 ABYX MapKepOoB, KOTOPLIE Bbl pa3MellaeTe ¢
MOMOLLbIO PyYKM 0BLLIEro Ha3HaueHus. Bbl nepemellaeTe kypcop
He3aBMCUMO Mnn 0ba Kypcopa 04HOBPEMEHHO, B 3aBUCMMOCTU OT peXxnMa
Kypcopa. Mo mepe Toro, Kak Bbl pasmMeLlaeTe Kypcopbl, NoKasaHus Ha
avcrnnee otobpaxatoT nHopMaumo 06 N3MepeHUsX,

EcTb Tpu TMNa KypcopoB: ropnsoHTanbHas noroca, BepTykanbHas noroca
1 napHbi (Puc. 3-4).

"opu3oHTanbHbIE KypCopbl M3MEPSAOT BEPTUKANbHbIE NapamMeTpbl (00bIMHO
BOSIbT),

Kypcopbl ¢ BepTHKanbHOM NONOCOM N3MEPSIOT ropu3oHTarnbHble
napameTpbl (0ObIMHO BPEMST MU YacToTy).

Kypcopb! ¢ eepmukansHol nonocol MapHble Kypcopb!

PucyHok 3-4: Tunbl Kypcopos

MapHble Kypcopbl U3MEPSIOT Kak BepTUKarnbHble NapamMeTpbl (06bIYHO BOMLT),
TaK ¥ rOpU3oHTarbHble MapaMeTpbl (00bIYHO BpeEMST) OAHOBPEMEHHO,
MocmoTpute Ha pucyHok 3-4. O6paTute BHUMaHWE, YTO KaxXablin U3 ABYX
MapHbIX KypCOPOB UMEET OMIMHHYI0 BEPTUKarbHYH NMOMoCy B Mape C KOPOTKOM
rOPU30HTarbHOM Nornocomn. KopoTkme ropu3oHTanbHbIE NONoCkl M3MEPSIOT
BepTUKanbHble NapameTpbl (0GbIMHO BOSbT); ANMHHbIE BEPTUKArbHbIE
MONOCkI U3MEPSAIOT FOPU3OHTarbHbIE NapaMeTpbl (0ObIYHO BPEMS UK
yactoTy). (JononHutensHble ceeaeHns cM. B pasgene «[NokasaHus Kypcopay
Ha cTp. 3-12.)
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Cursor Measurements

NOTE

Korza Kypcopb! UMepsIoT orpeesieHHsIe MateMaTudeckue Qhopme!
BOJTHbI, UIBMEPEHME He 3aBUCUT OT BPEMEHM, YACTOTbI MU HarpsKeHUS.,
KypcopHoe namepetue o! e matemMatndeckme ¢hopMbl CUIHAIIOB, KOTOPbIE
He AB/IS0TCA 0! BpeMSl, YacToTa uit1 HarpskeHue orvcaHbl B MaTeMaTtvke
GopMbI BOSTHBI, KOTOpasi HawmHaeTcs Ha cTpaHue 3-107. [nsa
ocumriorpaghoBs, OCHaLLEHHBIX orumeni 2, pacLLumpeHHOV MatemMaTnHecKom
onumeri DSP, nHCTpyKUms Tanva /, ocTassiseMasi C OrLuen, Or1chbIBAeT
UCII0/b30BaH1e KypPCOpOB /15 U3MEPEHS TAKVX GDOPM CUIHAIIOB U €LMHIL
U3MEDEHWS, KOTOPbIE 10/1yHaroTCA B pe3y/ibTare.

EcTb ABa pexvma Kypcopa: He3aBUCUMbIV U OTCIIEXNBAIOLLM.

i |
| |
N | |
He3asucuMblU pexum | Ppexum omcnexueaHus i
| |
I |
A \__v____/
Tonbko ebi6paHHBbIl e
Kypcop O6a kypcopa
nepemeuwjaemcst deuxymcsi
maHAeMHO

PucyHok 3-5: Pexxnmbi Kypcopa

B He3aBUCUMOM pexnme Bbl NepemeLLaeTe TONbKO OAUH Kypcop 3a pas,
MCNonb3ysl YHUBepCcanbHYH Py4Ky. AKTMBHbIN UMW BbIOpaHHbLIA Kypcop
npepcTaBnseT co6on crowHyr nMHnKo. Haxxmmute TOGGLE, 4To6bI
M3MEHUTb BbIOPaHHbLIN Kypcop.

B pexx1me oTcnexvBaHus Bbl 00bI4HO NepemelLiaeTe oba Kypcopa B
TaHAeMe C MOMOLLLIO pyYKM 0bLLero HasHayeHus. [1ea Kypcopa ocTatotcst
Ha chMKCMpPOBaAHHOM PACCTOSAHMM (BpeMSA UK HanpsbKeHWe) apyr oT apyra.
Haxmute TOGGLE, 4to6b1 BpeMeHHO NPUOCTaHOBUTL OTCIEXMBaHUe
Kypcopa. 3aTeM Bbl MOXETE MCNONb30BaTh PyYKy OOLLEro HasHaYeHus,
YTOObI OTPErynMpoBaTh pPaccTosiHMe CMOLLHOIo Kypcopa OTHOCUTENbLHO
NyHKTUPHOro Kypcopa. Bropoe HaxaTue nepekroyaeT Kypcopbl 06paTHO B
peXxum oTcreXmBaHus.

MNMoka3aHus Kypcopa

VIAAVKaLmA Kypcopa nokasbIiBaeT abCcomnoTHOE MEeCTOMNOMoXeHne
BbIGpaHHOro Kypcopa U pasHuLy Mexay BbIGpaHHLIM U HEBbIGPaHHbIM
Kypcopom. [NokasaHus pa3nuyaloTcsl B 3aBUCUMOCTM OT TOrO, UCMONb3yeTe
v Bbl H-6ap nnm V-06pasHbIn cTepkeHb.

m H Bars: 3Ha4eHne nocne rnokasblBaeT pasHULLy HaMPsKEHWUN Mexay
Kypcopamu. 3Ha4eHve nocrne @ nokasbiBaeT HaNpshxeHne BbIGpaHHOIO
Kypcopa oTHocuTenbHo 3emnn! O (cMm. PucyHok 3-6).

m V Bars: 3Ha4eHve nocrne nokasbiBaeT pasH1Ly BO BpEMEHU (Mnn YacToTe)
MexXay Kypcopamu. 3HaueHue nocre @ nokasbiBaeT BpeMs (4acToTy)
BbIGpaHHOIO Kypcopa OTHOCUTENBHO TOYKM 3amycka.

3-12
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| | I'Iaprle: 3Ha4eHue nocrie eanHubl J1 nokassiBaeT pasHnLy Haﬂpﬂ)KeHVIVI mexay
OBYMA KOPOTKAMW rOpU30OHTarbHbIMK NONocamMu; Ll,pyFOIZ 3HaK 1 NOKa3bIiBaeT

Cursor Measurements

pasHuLLy BO BPEMEHM (MN YacToTe) Mexay ABYMS! [UMHHbIMY BEPTUKANbHBIMIA
norocamu. 3Ha4eHe rnocrie @ NokasbIBaeT HaNPsHKEHNEe Ha KOPOTKOM
rOPU3OHTAILHON MONOCe BbIGPaHHOIO Kypcopa OTHOCUTENBHO 3eMIi (M. PucyHok

37).

(

R 108KS/S Sample

UHAukayus kypcopa (H Bapos)

et

sy L —

AL 215V N Cursor
@ Function
o d2my g || FUnctio
oft

He ebl6paHHbIl Kypcop (MyHKmMupHasi JIUHUS)

Bbi6paHHbIl Kypcop (cnnowHasi TUHUs1) s

£ i B

Wi To0mV M Soous CR2.F T sEmvV

gl ]

\

Paired

Fupiction
H Bars |

Mode

thdep

TTRE
units
seconds

o

-

./

PucyHok 3-6: MeHto kypcopa Bars 1 nokasaHus

MapHble Kypcopbl MOTYT NMoKasbIBaTb PasHiLY HAMPSHKEHWIA, TOINbKO
KOrja OHM OCTaloTCs Ha dkpaHe. Ecriv napHble Kypcopbl nepeMeLLaroTcst

3a npepaerbl 3KpaHa no ropu3oHTarnu, Edge 3aMeHAEeT 3Ha4YeHUA
HanpsKeHns B NoKasaHNAX Kypcopa.

Operation

TOS 410, TDS 420, & TDS 460 User Manual

[ns BbINONHEHMS KypCOPHbIX namepeHuin Haxmmte CURSOR, 4ToOb!

0T06pa3nTb MeHto Cursor (PucyHok 3-6).
DyHKUUSA

BbiGepute Hy>KHbIN TUN KyPCOPOB C MOMOLLbHO NMYHKTa MEHKO OYHKLNS:
Haxxmmute CURSOR- + Function (main) - + Bars, V Bars, Paired nnu Off

(cBoky).
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Cursor Measurements

MonoxeHue Kypcopoe eepMUKanbHOU MOMAOChI- - - ----- ----

(MonesHo Ans noucka Kypcopoe

3a npedenamu ducnnes)

\ A\

r ) \ \
UHAukayus Kypcopa (napHasi \"
“ ypcop ( P ) Run: 230ks/s Sa¥pie
; fo ot 3 oo &
. . of | & dz0my Cursor
_________________ >>>> . | B '\ A t.oooms bunction]
- ‘ R B
‘ I ; : -
o] Mo T off
Bui6paHHbIL Kypcop - : T
(CnnowHasi eepmukasibHasi : o / R
KopsuHa; CrinowHasi : : 1 hbas
20pU30HMarILHasi KOP3UHa)

3-14

Heebl6paHHbIl Kypcop-...1.....

(MyHkmupHasi M 200us Chiv ':g's‘nw:
eepmukanbHast e
yepma;  CrUIOWHOU tunction RS e " : - l
20pusoHm/Bae) RGN 79 | seconas l ! | |
- Y,
=
PucyHok 3-7: MeHio napHOro Kypcopa v nokasaHus
Pexum
BbibepuTe xenaembii pexxuM Kypcopa ¢ MOMOLLbHO MYHKTa MEHHo
Mode..

1. Haxxmute CURSOR-, Mode (main) - + Independent nnn Tracking (side):

m Independent aenaeT nonoxeHve kaxaoro Kypcopa 6e3pasnuyHbIM K NOMOXEHNIO APyroro
Kypcopa.

u Mpy oTcnexvBaHUn 06a Kypcopa No3MLIMOHNPYIOTCS OIHOBPEMEHHO; TO eCTb 0ba kypcopa
LBVDKYTCS CUHXPOHHO U MOAAEPXMBAOT (OUKCUPOBAHHOE PACCTOSIHIE MO FOPU3OHTAmNN U
BepTUKanu mexay cobon.

2. Ha ware 1 6bino BuibpaHo 11 Independent, ucnonbayiiTe pyuKy 0bLUero HazHa4YeHns ans
nepeMelLLieHs BolBpaHHoro (akTuaHoro) kypcopa. Haxmnte TOGGLE, 4Tobbl M3MEHNTL
KypCOp aKTMBEH 1 ABWKeTCst. CMMOLIHAs NMHMS yKasblBaeT Ha aKTUBHbINA Kypcop, MyHKTUPHa
NAHKUA - HA HEAKTUBHBIN KypCop.

nnu

11 Ha ware 1 6bIM0 BbIGPaHO OTCMEXUBAHME, UCTIONb3YIATE PyUKy 0BLLIEro HasHaYeHns ana
OAHOBPEMEHHOro NepemelLeHIs 06onx kypcopos. Haxmmute TOGGLE, 4Tobbl BpeMeHHO
MPUOCTaHOBITL OTCIIEXVBaHUE Kypcopa; 3aTeM UCMoNb3yiTe pyuky ObLLEro HasHaueHNs Ans
perynpoBKn Auc-

PACTIONOXeHMe CrNOLIHOMO Kypcopa OTHOCUTESTLHO NYHKTUPHOTO Kypcopa. CHoBa HaxmmuTe
TOGGLE, 4To0bl BO306HOBUTL OTCNexuBaHve. CrnoLHas NMHUA ykasbliBaeT Ha
YCTaHOBMEHHBIN Kypcop, @ MYHKTUPHAS IMHIA - HAa HENOABWKHbIA KypCop.

Reference



Cursor Measurements

EovHuubl BpemeHn
Bbl MOXeTe BblbpaTe 0TOOpaXKeHme pe3ynbTaToB Kypcopa ¢
BEPTMKAILHOM MOMOCoM B eAMHMLIAX BPEMEHM UMM YaCTOThI.

Haxmnte CURSOR - + EAvHILII BPEMEHM (OCHOBHBIE) ... cexyHabl v 1/ cexkyHab () (CBOKy).

CkopocTb kypcopa
Bbl MOXeTe M3MeHNTL CKOPOCTb Kypcopa, Haxkas SHIFT nepea noBopoToM
py4ku obLuero HasHaveHus. Kypcop nepemelliaetcs bbicTpee, koraa roput
kHonka SHIFT u Ha aucnnee otobpaxaeTca cooblieHne Coarse Knobs B
NpaBoOM BEPXHEM YIIy.
Cwm. Mamepenmst Ha cTpaHuue 2-26.
Cwm. «Matematuka cbopmbl curHanay Ha ctp. 3-107 ons nonyyeHusi
MHeBepMaLmn 0 eavHMLAX Kypcopa C NepeMHOXEHHbIMM hopMamMm curHarna.
Ecnm Baww ocuunnorpady ocHaLLEeH pacLUMpPEHHON OMNUMEN MaTeEMaTUYECKNX
For More .

f BbluvcrieHni DSP, cM. nHdhopmaumio o Moadynsix Kypcopa Co BCTPOEHHbIMM,
Information addepeHLMpoBaHHbIMM curHanamm n curHanammn b s onncarum onumm

2F cemenictea TDS B nHcTpykummn Manua /.
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OTnoXxeHHbIN 3anycK

Ocuunnorpadbl cepum TDS 400 obGecrieunBatoT OCHOBHYH BPEMEHHYHO Pa3BepPTKY M BPEMEHHYHO pa3BepTKy C
3apepxKoi. [Inst BpeEMEHHOW pa3BepTKY C 3aEPXKKOM, KaK M Arsi OCHOBHOM BPEMEHHOW pa3BepTKu, TpebyeTes curHan
3arycka 1 UICTOYHVK BXOOHOIO curHana, npeaHasHayYeHHbIN Ans 3Toro curHarna. Bel MoxeTe Mernonb30BaTh 3adepkKy
TOMBKO C TPUITEPOM MO (OPOHTY.

EcTtb aBa pasHbIx criocoba oTCpoMTL MOMyHEHNE CUTHAITOB: OTCPOYEHHBIE 3arTyCku MOCT e OCHOBHOIO Y OTCPOYEHHBIN
3arnyck. TOMNbKO OTIOXEHHBIN TPUITEP MCTIONL3YET CUCTEMY OTIIOXKEHHOTO TPUITEpA.

OTrnoxeHHble KOMaHb! MOCI e OCHOBHOM ULLYT OCHOBHOW TPUITEP, 3aTeM XOyT 3a4aHHOe MNomnb30oBaTernieM Bpems 1
3aTeM HaumHatoT cOOp AaHHbIX (CM. PucyHok 3-8).

Wait
» User-Specllled
Time

Figure 3-8: Delayed Runs After Main

OTnoxeHHbIn Tpurrep et OCHOBHOW Tpurrep, a 3atem, B 3aBUCUMOCTU OT
Bbl6paHHOFO TUMNa OTINIOXKEeHHOIo Tpurrepa, BbINMOSHAET OAWH U3 TPEX TUMNOB
permcTpaunmn B pexXxmmMme OTIIOXEHHOIO Tpurrepa, nepeqncrieHHbIX HXe (CM.

PucyHok 3-9).
Wait User-Specified Wait for
Wait for ; Time or Number-1 Dela 5 _
Mai | of Detayed Trigger || - - | Acquire
ain = E ——» Trigger — Dt

Figure 3-9: Delayed Triggerable

m [Nocne Toro, kak TiTe oxXnaaeT 3agaHHOe Monb3oBaTeNeM BpeMs], 3aTem
0XMOAET CreayHoLLEro OTIIOKEHHOMO TPUITEPHOTO CODLITMSA, 3aTEM BbINOSHAET
cOop AaHHbIX.

m [locrne cobbITWI OXXMOAET YKa3aHHOrO KONMYECTBA OTNIOXKEHHBLIX TPUITEPHbIX
cobbITVI, a 3aTEM BbIMOMHAET COOP AaHHbIX.

TOumdbpoBbIBatoLLMI ocumniorpad Bcerga cobmpaeT BbIOopKM, YTOObI
3arnorHUTb NPEeA3anyCckHyH YacTb 3anuncy curHana. Korga v ecnm kputepum
3afePXKKM COBMNoaEHI, TPEOYeTCS 4OCTAaTOYHOE KOMYECTBO OTCHETOB Nocrie
3arycka 4ns 3aBepLUeHNs 3anncK curHana c 3afepkomn, a 3aTem OHO
oTobparkaetcsa. Cm. PucyHok 3-1 O ans 6onee getanbHOro NpocMoTpa Toro,
KaK OTJIOXKEHHbIE 3anMcy pasmMeLLaoTCsi BO BPEMEHM OTHOCUTENBHO
OCHOBHOIO TpUrrepa.
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Delayed Triggering

Bbl MOXeTe ncnonb3oBaTb ropu3oHTaNIbLHOE MeH0 ANnA Bblioopa
0 . n onpeaeneHns NMOo OTNOXEHHbIX 3aMyCKOB NOCIieé OCHOBHOIO,
peration nubo oTnoxeHHoro Tpurrepa. OgHaKo ANA OTNOXEHHOro
3anycka TpebyeTca AanbHenwWwnn BbIOOp B MeHI0 «OTNOXEeHHbIN
3anyck».
OTnoxeHHble NPOroHbI NOCIe OCHOBHOIO

1.Press HORIZONTAL MENU - Time Base {main) - Delayed Only

{cTopoHa) - OTnoxeHHbIe NPOroHbLI MOCT e OCHOBHOMO (COOKyY). cnonbayite
PyuyKy OBLLIErO Ha3HaYEHUS!, YTOObI YCTAHOBUTL BPEMSI 38AEPKKU.

11 Bbl HaXXMMaeTe Intensified {side), Bbl OTOBparkaeTe yCureHHyHo 30HY Ha
OCHOBHOW 3an1cu BpeMEHHOW pasBepTKY, KOTOpast NMoKa3bIBaEeT, rae
MPOUCXOOUT 3aaepXaHHas 3an1ce BPEMEHHOW pasBepTK OTHOCUTENLHO
OCHOBHOIO TpUImepa. [risi OTNoXeHHOro 3arycka Moce OCHOBHOMO pexvimMa
Ha4ario YCUrMeHHOM 30HbI COOTBETCTBYET Hauarly OTINIOKEHHON 3anncv
BpEMEHHON pa3BepTk. KOHeL, 30HbI COOTBETCTBYET OKOHYaHIO
OTIOXEHHOWN 3arncy.

UTobb!I y3HaTb, Kak ONPeaenTs YPOBEHb MHTEHCYBHOCTY HOPMATTBHOTO U1
YCUINEHHOIO curHana, cM. Pasnen «Pexyimbl oTobpaskeHus» Ha cTp. 3-22.
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Delayed Triggering

3anucb A0 3anycKa

MocTrpurrepHas sanuce -

I 3anucb GOpMbI CUrHaNa 3anycKa ¢ 3afeprKoi I

OTNOXEeHHbIE 3anNyCKKW Nnoc/1e OCHOBHOIO

OcHoBHaA TOYKa 3anycKa

OCHOBHOM
MCTOYHMUK 3anycKa

sagepHKa no
BpemeHu (oT
Horiz Menu)

Hauatb c6op AaHHbIX Nocae 3anycKa

C 3aAepKKOM 3anycKaeTca no cobbiTnam

3anuck GopMbI CUrHaNa 3anycKa C 3afepPKoi
OCHOBHas TOYKa 3anycka i |

OCHOBHOW UCTOUHMK
3anycKa

WUCTOUYHHWK OTNIOHKEHHOoTo
3anycKka

bl Hauano c6opa gaHHbIx
B 0XuAaHNU SHHOTO cOBbITUA nocne sanycka
{(rRen =5) (cpabaTtbiBaHmne 1-ro uucna
C 3afePHKOA
CobbiTve Tpuurrep)
C 3afiepKoii 3anycKaerca no cobbiTuam
3anucb popMbl cMrHaNa 3anycka ¢ 3afeprHKoi
OCHOBHas TOUKa 3anycKa t = i ;

OCHOBHOW UCTOUYHMK
3anyckKa

WUCTOYHUK OTNOMEHHOIO
rmes.
3anycKa

’ i
I-ﬂ— Bpemsa safepmum (n3 -}

HauaTb c6op faHHbIX Nocne
MEHIO 3amnycKa 3afeprKm)

3anycka (nepsblii 3anycK

nocne 3afiepKu)
PucyHok 3-1 O: Kak pa60oTatoT OTNOMEHHBIE TPUTTEPBI

OTNOMeHHbI TpUTTEP

1, Haxxmure HORIZONTAL MENU -> Time Base (main) -> Delayed Only.
(c6ory) _, Tpurrepsi c 3agepkKoi (cGory).
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Delayed Triggering

Mpwy HaxkaTum kHonkw Intensified (COOKy) Bbl MOXeTe 0TOOPa3nUTb YCUINEHHYIO 30HY,
KOTOpasi MOKa3bIBAET, [Ae MOXET MPON3ONTU 3afepKaHHast 3anncb BPEMEHHON
pasBepTky (OOMKHO BbITb NONMYYEHO AeNCTBUTENBHOE COBLITUE 3anycka 3a0epXKu)
OTHOCUTENBLHO OCHOBHOIO TPUITEPa Ha OCHOBHOW BpeMeHHOM passepTke. [ns
pexviMa OTIIOXKEHHOTO cpabaTbiBaHWs MOCHe Havana yCUneHHoOW 30HbI
COOTBETCTBYET BO3MOXHAsA TOYKa Ha4Yana 3anncm BpeMEeHHON pasBepTku C
3apepkkomr. KoHeL, 30HbI NPOAomKaeTcs 40 KOHLA OCHOBHOW BpeMEHHOM
pa3BepTKu, MOCKOIbKY 3an1cb BPEMEHHOW pasBePTKM C 3a4ePXKKON MOXET BbITb
3anyLueHa B Mtobon MOMEHT MOCIe NCTEYEHNS] BPEMEHW 33AEPXKM.

Y100bI y3HaTb, KaK ONpeaenuTb YpoBEHb MHTEHCUBHOCTM HOPMarbHOO U
YCUIEHHOro curHana, cM. Pasgen «PexvMbl oTobpaxeHus» Ha cTp. 3-22.

Tenepb Bam HY>HO BbI3BaTb MEHIO OTIIOXEHHOro Tpurrepa, YTobbl Bbl MOMN
onpeaennTb cobbITe OTNIOXEHHOMO TpUrrepa.

2. Haxwvute SHIFT DELAYED TRIG _, Delay Uy (main) _, Triggerae After Time nunn
Events (side) (pucyHok 3-11).

3. Beegute BpeMsi 334epXKKu UNn COObITUSI, UCMOSNb3Yst YHUBEPCANBHYHO PYYKY.
Moackaska: Bbl MOXETE NepenTy HENOCPEACTBEHHO B MEHIO OTIIOXKEHHOIO 3anycka
(cm. War 2). Mpwn Bbibope cpabaTbiBaHWs Tpurrepa nocne BpeMEHN UM coObITUIA
ocuunnorpad aBToMaTUYECKN NEPEKMIOYAETCS Ha TPUITEP C 3aePXKKON B
rOpU30OHTanbLHOM MeHI0. Ecnin Bbl xoTuTe BbINTY U3 pexkuma Delayed Triggera ™,
BaM BCe paBHO HEOHX0AMMO OTOBPa3NTb FOPU3OHTANBHOE MEHIO.

MeHto «MICcToUHUK» NO3BONSIET BbIOPATh, KAKOW BXOA ABMSETCS MCTOYHUKOM
OTCPOYEHHOrO 3anycka.

4. On TDS 420 n TDS 460, Haxxmute Source (ocHoBHoR) - Ch1, Ch2, Ch3 nnn Ch4
(bokosow).

On TDS 410, Haxxmute Ch1 unn Ch2 (cboky).
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Delayed Triggering

e ™
Run: 160kS/s Sample Delay by Titme: 60ng
a |Detayed Edge
i ) Delay
X . 0 | g
1 e T S l ] )
L j ’ L i “E Tl;ztg_;e;;_able
: - - . S atfer Time
IR S O S BN N
: . EO o PN s
Events o
e e 8 e e b s ] e Time
A AR AN N
/{\ [\ f}\/\ ;‘5\\2 [ ; ’; !; / Eve}nts
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TAVAVATAVATRTRTRTAY m
Ei s.60 s ch2 SDOmV il 30(})15 Cchi & 34 V— O
. . : ; i 2/
- i 5 Coupiit Stope Level i
| oo O T | e | |
. A
=

PucyHok 3-11: MeHIo oTnoXeHHOro 3anycka
5,Press Coupling (ocHosHoM) ... DC, AC, HF Rej, LF Rej v Noise Red (cGoky)

Ana onpegerneHus criocoba CBS3M BXOAHOIO CurHara C TPUITEPOM C 3aEPMKON.
OnucaHme 31X TUNoB cBsi3v CM. B pasaerne "3anyck’ Ha ctp. 2-11.

6...HaxwmuTe Slope (main), 4Tobbl BbIGpaTh KPYTU3HY CpabaTbiBaHUsA TPUITEpa C 38 PXKKOM.
BbiGepute mexay pexuMamun HapactaHust 1 cnaga.

Mpu ncnonb3oBaHWMK peXxrma OTIIOKEHHOIO TpUrrepa Ans PErcTpaLmm CUrHanos Asa
oTobpaxaroTcs nonockl 3anycka. OgHa nonoca 3arnycka ykasblBaeT YPOBEHb, YCTAHOBMEHHbIN B
OCHOBHOW CHCTEeMe 3arycka; ApYroi yka3blBaeT Ha YCTaHOBIEHHbBIN YPOBEHb 3a0epXKu
TpurrepHas cuctema.

Haxaowre Level (main) ... Level, ycraqosuTe TTL, ycraHosuTe ECL rmycraHoBvTe Ha 50% cOoky
(side).

mYpOBEHb MO3BOSISIET BaM BBECTW YPOBEHb OTC POYEHHOIO 3arycka c rno
MOLLbIO  YHVBEPCASTEHOM PyHKIA

mYcTaHoBka HaTTL dwmkecupyeT ypoBeHb cpabaTbBaHua + 14 B
m[bu ycraHoske Ha ECL yposeHbcpataTbieaH/syCTaHaRviBaeTeA Ha -1,3B.
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Delayed Triggering

NOTE

Korpga Bbl ycraHaervBaeTte Vertica/ SCALE menbLue 200 mB, ocupnnsitop / o-

Obnactb penctBua CHkaeT ypoBHM 3arycka Set to TTL wm Set to ECL Hwke
craHgapTHbIX yposHen TTL n ECL. 310 npovcxogut notoMy, UTo TpUmep

OuanasoH YpOBHEW YCTaHOBMEH Ha ypoBHe * 12 geneHnn ot ueHtpa. pu 100 mB
(cnenyrouee MeHbLLee 3HadeHve nocrne 200 MB) avanasoH 3anycka coctasnseT + 1,2 B,
YTO MeHbLLe TunndHoro TTL (+1,4 B) wm ECL (-1.3 B) / ypoBeHb.

m  [pu 3Ha4eHnn 50% ypoBeHb 3amycka ¢ 3aepKKo yCTaHaBNIMBaeTCs
paBHbIM 50% OT pasmaxa curHarna UCTOYHMKa 3anycka ¢ 3a4epPXKKOW.

For More Cwm. 3anyck Ha cTp. 2-11.
Information CM. 3anyck Ha cTpaHmLe 3-%4.
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Pexxnmbl oToOpakeHUs

TOuwndpoBbIBatOLLMI ocuMniorpad MOXeT OTobpakaTb 3anncy CUrHanoB
no-pasHomy. MeHto «ucnner» no3BonseT HaCTPOUTL CTUSb OTODPaKEHWS
ocuunnorpada, ypoBeHb SpKOCTU, MacLUTabHyto CeTKy 1 dhopmar.

Onepauuﬂ Haxxvte DISPLAY, 4tobbl 0TOOpa3uTe MeHto Display.

{ ™

RUn: 10.8k5/5  Sample
L.
13

|{)isplay Style

! L

Vectoe

Bois

Intensitied

s

1
!
oo W'J Sl harnmneead — Samples

: intinite
..... P . P . . . : - Persistapee
S L variable
J00my . . +  MS.o0ms Chi g 7ZMVI papsistence
. . : . . i S00ms
Sivle | Readout Filter 1 Graticule | Fopmat
Vectors |AGICISN RECYNTREE JES onp Fulf v
\_ oy

PucyHok 3-12: CTunb MeHIo gucnnes

Ctunb otoGpaxeHus

PreHaxavre DISPLAY ... Style (ocHoBHOI) - BeKTopbl, yeuUrneHHble 00pasLibl, TOHKX, OecKoHEYHOoe
MOCTOSIHCTBO W BapUaTMBHOE NOCTOAHCTBO (COOKY) (pric. 3-12).ss DISPLAY ...Style (main) - Vectors,
Intensified Samples, Dots,

m "BekTopbl" - 0TOOpakeHne BEKTOPOB (NIMHMIA) Mexay TOYKaMM 3arnmcu.
m Touky 0TOGpaXKaloT TOUKM 3arnMcK curHana B Buae TOYEK.

* B pacwmpeHHbIx 00pasLiax TO4YKM 3ar1cy CUrHaroB Takke OTOOpakatoTcsl B
Buae Touek. OgHako dpakTnyecky BbibpaHHbIe TOUKM oToDpavkatoTcs 6onee
WHTEHCMBHO MO CPaBHEHWIO C HTEPMNONMPOBAHHbLIMM To4Kamu. (KoHTpacT
MeXay pearibHOM M MHTEPMOSIMPOBAHHON TOUKaMU YCTaHOBITEH Ha
MKCMPOBAHHOE 3HAYEHME.)
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o onorHeHnek BoIGY «Ycu e Hble ceMNib» B GOKOBOM MEHI0 ocumnnorpap AormkeH Bbin
OJTHSATb UHTEPM O 151 L MHO(3K B/BATEHT HOE BEMS! SOIPKHD ObIMb BbIKIFOHEHO) I MadLLITabMpORaHVE C EropacLLIpeH
vemno ropusoHTarmGorelwe X CM.MH - Te prionsumo HacTp.2-18; av. Havdarp yBervMeHms Ha crp. 3-11 O.

m Variable Persistence no3sonsiet To4kam 3anMcy HakannmBaTbCs Ha 3KpaHe BO BPEMSI MHOMMX
N3MEPEHMNI N OCTaBaTbCs OTODOPaKaeMbIMU TONBKO B TEHYEHUE ONpeaeneHHoro nHTepeara BpemeHn. B
3TOM peXxume aucnnen BeaeT cebs Kak aHanoroebin ocuunnorpad. Bel BBoauTe BpemMs Anst 3o onumm
C MOMOLLbIO0 YHUBEPCATBHON PYYKM.

m beckoHeyHas CTOMKOCTb NMO3BOMSAET TOUKaM 3anvcy HakannmMeaTbCsi 40 TeX Nop, Nnoka Bbl HE U3MEHUTE
Kakon-nmbo anemMeHT ynpasneHus (Hanpumep, MacluTabHbI KOS MUUNEHT), YTO NPUBEAET K CTUPAHUIO
n3obpaxkeHus.

WHTEHCMBHOCTb
Intensity no3BonsieT Bam yCTaHOBUTL OGLLNIA YPOBEHb, MHTEHCYBHOCTb (SIPKOCTbL) TEKCTa / CETKU U
ocumnsorpammbl. Ytobbl YCTAHOBUTL MHTEHCYBHOCTB KOHTpacTa YacTy 3afepkku curHana:

Press DISPLAY-+ Intensity (main) ... Overall, Text/Grat, Waveform, or

Haxmute DISPLAY- + Intensity (main) .... Bcero, Text / Grat, Waveform vnnu
Contrast (side). Beeaute NpoLeHTHbIE 3HAYEHWS UHTEHCUBHOCTM C
MOMOLLIbIO YHVUBEPCAIBHOW PYYKM.

PerynunpoBku nHteHcmBHOCcTU All paboTatoT B gnanasoHe ot 20% (noyuTu
MOMHOCTBLHO BbIKNoYeHO) A0 100% (NMONHOCTLIO ApKOoe).

KoHTpacTtHoCTb paboTaet B agnanasoHe ot 100% (no koHTpacTy) oo 250%
(ycuneHHasi YacTb npu MOMHOM SAPKOCTN).

HOTA

PaciuvperHasi Hactpovika Timebase B ropn30HTaribHOM MEHH0
BbI3bIBAET

30Ha Ha ¢hopme BOJIHbI AOITXHA ObITb YCUITEHA OTHOCUTESTbHO
OCTaribHOVi (hOPMbI BOJSTHBI. EC/iv KOHTPAcCT ycTaHossieH Ha 100%,
Bbl HE CMOXETE OT/INHUTL YCUIIEHHYHO HacTb OT OCTalIbHOM GhOpMbI
BOJIHbI, [TIOTOMY 4TO obe umerot OAOMNHAaKOBYIO SPKOCTb.

lNokasaHne gmncnnes

MapameTpbl cuMTbIBaHUSI onpedenslT, OyayT nn  Ha aucnnee
oToOpaxkaTbCa MHOMKATOP 3anycka, Mofioca YPOBHsI 3arycka M Tekyluas
aata n Bpems. OTM napameTpbl Takke OMPeaensioT, Kakon CTumb
oTObpakaeTcs Noroca ypoBHS TpUrrepa, ANMHHASA UIN KOPOTKas.

1. Haxmute DISPLAY- + Readout (rnasHoe).

2. MepexntoumnTte Display T' @ Trigger Point (cboky), 4ToObl BoIbpaTs,
oTtobpaxaTb v a T, 0603HauaroLLyH0 TOYKY 3anycka. Bbl moxeTe BoibpaTs ON
nnm OFF. (Toyka Tpurrepa ykasbiBaeT MonoXeHve Tpurrepa B 3anmcu
curHana.)

3. MepekntounTe CTUMNb NaHeNM TPUrrepoB (COOKY), YTODLI BbIGpaTb KOPOTKYHO
WM ANWHHYIO NOSOCY TpUrrepa Unu OTKNYMTbL nosiocy Tpurrepa. (Cm. Puc.
3-13. ObpaTnTe BHMMaHme, 4To 0ba CTUMs NokasaHbl Ans UITHCTPauUmn, Ho
Bbl MOXETE OTODpaxaTb TONbKO OAWH CTWIb 3a pas.)
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Display Modes

IMornoca 3anycka oTobpaXkaeTcs TOMLKO B TOM CITydae, CIM MCTOYHMKOM 3arlycka sIBISieTCs
aKTUBHbIN oTOBpaXkaeMblii curHan. Kpome Toro, npu oTobpakeHnn cpabaTtbiBaHW TPUITEPOB
3a0EepXKKN OTODPaXKaKOTCS ABE MOSIoChI 3arycka: ofgHa As1s OCHOBHOMO M OAHA AJ151 BPEMEHHOM
pasBepTKM C 3aaepkon. [ornoca 3anycka - 370 Bu3yarbHbI MHOVKATOP YPOBHS 3anycka.

WHorga, ocobeHHO Mpu MCMONb30BaHUM OYHKLM BYMabKHOTO KOMMPOBAHMS, Bbl MOXETE 3aX0TETb
0TOOPA3NTL HA SKPaHe TEKYLLYH AaTy 1 Bpemst. [ins nonyyeHust 4OMNoSHUTENbHOM MHdopMaLmm 0o
OTODPaXKEHNN 1 YCTaHOBKE AaTthl M BpeMeHM cM. «OTMeTKa AaThbl / BpEMEHW Ha BaLLIey nevaTHoM
Kormm» Ha cTp. 3-33.)

4. Press Display Date/Time (side) to turn it on or off. Push Clear Menu to

Haxmute «[lMokasatb aaty / Bpems» (COOKy), 4ToObl BKIOUMTL UK BbIKMKOYAUTL €ro. HaxkmmTe
«OunCTUTE MEHIO», YTOObI YBUAETL TEKyLLYIO AaTy M Bpemsi. (ObpaTtuTe BHUMaHWe, YTO ecru
Jata v Bpemsi He Oblnn yCTaHOBIEHbI C MOMEHTA NOCIeaHero BKIMOYEHNS ocumniorpada,
oToBpakaeTca CoobLLEHNE C UHCTPYKLUMSIMM MO YCTaHOBKE AaTbl M BPEMEHW.)

4 N
Run: 3¢.6MS/s  Sample Display Date/Time: ON G
1 o 5 ]

4 Readout
| Options

Lisplay T @
7i et POin
N o

WUHOMKATOP TPUITEPH OM-FaH4

+ Trigger Bar
Style

Lon
TpurrepHaa naadka lond g

style unu
ty —-0r—

Display
Datée/sTime

nosoca sanycka Short Style

ololololc

B ey T Mteous ChiS w74 \;"5
it [imersics |EERR s | S | o |
. 7
\ )

PucyHok 3-13: UHaukaTopbl TOYKM cpabaTbiBaHWS U YPOBHS

dunbTp Type

Tunbl QUNETPOB OTOOPAKEHUST: HTEPMONAUMS Sin (X) / X 1 NMHEHas
WHTEepronAuns. [ns nony4eHnst AoNonHUTeNbHON nHdopmaumm cm. CTp. 2-18.
Haxmute DISPLAY ... dunbtp (ocHoBHOM) - MHTepnonsums Sin (X) / X unm
JnHeiHas nHTepnonsaums (6okosas).
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NOTE

IMIHTeprionsaums NpoucxoaunT, Koraa ropu30HTa IbHbIVE MAcLLTab HACTPOEH Ha
ckopocty Bbie 500 He / gest, nim rpu ncriosib3o8aHm oyHkumm ZOOM ans
0TOOPaxXeHus1 BOJSIHOBbLIX GhopM 10 ropu3oHTanm. (Tun ¢ounstpa, linear nim sin
(x) / (x), 3aBuCUT OT TOro, KOTOPbIV ycTaHoBseH B Display tern.) B npotusHoMm
cI1y4ae MHTEPONALUNS HE BbIMOSTHAETCS.

Heobxoaumo. Cm. Pazgen «Bbibopka v oungpoBka» Ha c1p. 2-17, rge
obcyxnaaeTcs BbiI6opka n J06aBIEHNE NHTEPIONSLIMM.

Cetka Type

YT0ObI M3MEHUTL MaCLUTabHyHO CETKY:

Haxxmmte DISPLAY-> Graticule (main) - + Full, Grid, Cross Hair unn Frame
(cOoky).

m [TONHbIA: ceTka, NepekpecTue 1 pamka.

m CeTka oTOOpaKaeT pamKy U CETKY.

m [lepekpecTrie obecneynBaeT NpULEN 1 pamKy.
m Pamka oTtobpaxkaeT Tonsko Pamky

dopmar
Ectb aBa Buga copmarta: YT n XY.
YT- TpaguumoHHbIi hopmaTt oTobpaxeHus ocuunnorpada. Ha Hem
l =l MoKa3aHo HanpsPKeHue curHana (BepTukanbHas OCb), M3MEHSIIOLLEECs BO
— BPEeMEHM (ropmu3oHTarnbHasi ocb).
®opmat XYcpaBHMBAET YPOBHW HaMNPsXKeHUS ABYX TOYEK 3anncu
. ocuurnnorpaMmm by Touku. To ecTb oumdpoBbIBaroLLmiA ocLuniorpad
oToBpaxaeT rpaduk 3aBUCUMOCTU HaNPSPKEHUS OOHOW 3anncu curHana ot
HanpsbKeHNs ApYron 3anmcy curHana. 3ToT pexxnm 0cobeHHO norneseH ans
N3y4eHns ba3oBbIX COOTHOLLEHWIA.
YTtobbl ycTaHOBUTL hopMaT OCK OTOBPaKEHUS:

Haxatb DISPLAY- + Format (ocHoBHOR) ... XYurun YT (GokoBoi).

Korga Bbl BoibvpaeTe pesxim XY, BbIOpaHHbIM BaMW BXOA Ha3Ha4aeTca ocu
umchpoBoi ocumnorpad asToMaTnyeckm BblbupaeT Bxog ocv Y (cm. Table

3-3).
Table 3-3: MNMapbI popmara XY
KararroorY
Kanan ocu X (UcnpaBneHa)
(BbibupaeTcs nonb3oBarernem) Ch 2 (Al models)
Ch 1 (Al models) Ch 4 (TDS 420 and TDS 460 only)

“Ch 3 (TDS 420 and TDS 460 only)
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Hanpumep, ecan Bbl Hawmete kHonky CH 1, oundpobisatolwmit ocuuanorpad
0T0bPa3NT rPadUK YPOBHEI HanpAXeHN kaHana 1 no ock X B 3aBMCMMOCTH OT
YPOBHEN HaNpAKeHWA KaHana 2 no ock Y. 3T0 NPOMCXOAUT HE3ABUCMMO OT TOTO,
oTobpamaeTe M Bbl crHan kaHana 2 B dopmate YT. 11 nosie Bbl HAXMETE KHOMKY
WAVE-FORM OFF ana kaHana 1 unu 2, ouudpoBbiBatoluii ocuunnorpad yaanut
rpaduk XY kaHana 1 0THOCMTENBHO KaHana 2.

Tak kak Boi6op YT uan XY BAMAET TONbKO Ha OTOBPAKEHIE, PY4KM WKANbI 1
MONOMEHWUA N0 TOPU3OHTANM W BEPTUKANW M MEHIO YIPABAAIOT OZHUMM 1 TEMM Xe
napamMeTpam¥u He3aBHCUMO OT BbIBPaHHOTO peXxMma. B YacTHOCTH, B pexmme XY
rOPU30HTA/bHas LUKaNa NPOAOMKAET YyNpaBAsTL BPEMEHHOM pasBepTKON, a
FOPM3OHTaNbHOE NONOXEHNE MPOAONKAET ONPESENAT, KaKas YacTb CUTHaN0B

oTobpakaercs.

®opmat XY npeacTaBnaeT coboit 0T06PaKEHNE TONBKO TOYEK, XOTH MOKET MMETD
For More NOCTOAHCTBO. Bbibop BEKTOPHOTO CTUNA He AelCTBYET Npy Bbibope dopmara XY.
Information Bbl He MoeTe 0TobpamaTh MaTeMaTUYECKKE ocLmMAnorpammbl B dopmare XY, Onu

McyesatoT ¢ gucnnes npy evibope XY.
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MokasaHus
Edge Trigger

Operation

Edge Triggering (3anyck no kpato)

CobbITre 3anycka Mo POHTY NPOUCXOOUT, KorAa UCTOYHUK 3arycka
NPOXOOUT Yepes YKasaHHbI YPOBEHb HAMPSDKEHWS B YKa3aHHOM
HanpaeneHnn (HaKroH 3anycka). Ckopee Bcero, Bbl OyaeTe ncrnons30BaThb
3anyck no hpoHTy Ans GONbLUMHCTBA O! BaLLM M3MEPEHMSI.

Bbl MOXXeTe BbIOpaTh NCTOHHUK KDOMKW, COEOVHEHME, YKITOH, YPOBEHD U
PEXMM (aBTOMATUHECKM NN HOPMaribHbIN).

Ha akpaHe Tpurepa nokasaHbl HEKOTOPbIE KIHOYEBbIE NapameTpbl TpuUrrepa
(pmcyHok 3-14).

HaKnoH OCHOBHOrO
Tpurrepa =
HapacTawmn GpoHT

OcHoBHoe Bpema basosoe
spemsa / aen.

OCHOBHOWM UCTOYHMK

3anycka YpoBeHb OCHOBHOrO

/ TpUrrepa
; '15.?'6 W

OcHoBHasa BpemeHHan Gasa
(Bpema paseepTKU?)

!:
i
:
it

— .. Ay - Bt 'M"I:.'O'l:l';.lsf Y J'

! source | Coupling
TYPE
<Ed! g!m Chi i

VGde [
: &
i Haoldoff

.3
W,

u
=)=

PucyHok 3-14: MokasaHMa KpaeBoro Tpurrepa

Mento Edge Trigger nossonsieT BblI6paTb MCTOYHUK, CBA3b, HAKIOH,
YPOBEHb 3anycka, pexxum 1 yaepxaHue.

Yrtobbl BbI3BaTb MeHto Edge Trigger:

Haxmute TRIGGER MENU-> Type (rmasHoe) - Edge (BcnnbisatoLLee)
(cm. PucyHok 3-15).

NcTouHuK

YtoObl BbIOpaTh NCTOYHUK A4S TpUrrepa:

On TDS 420 n TDS 460, Haxxmute TRIGGER MENU .... Type (rnaBHoe) - Edge

(BcrinbiBatoLLee) - + MictouHuk (ocHoBHow) _, Kanan 1, Kanan 2, Ch3,
Kanan 4, Jlunna AC nnu BenomoratenesHbi (6okoBoi).

Ha TDS 410 Haxxmmte TRIGGER MENU -> Type (ocHoBHoe) - Edge
(BcnnbiBatoLLee) -> Source (ocHoBHoE) - + Ch1, Ch2, AC Line nnn AUX

(cOoky).
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PucyHok 3-15: TnaBHOe MeHI0 TpUITepoB - kpan Type

Ces3b

YUT06bI BbIOPaTE HYXKHYHO MydOTY:

HaxwvmTte TRIGGER MENU - Type (rnaeHoe) - + Edge
(BcnnbiBatoLee) ..., Cou-pling (main) _, DC, AC, HF Rej, LF Rej unm
Noise Rej (cOoky).

DC m [OCTOSHHBIN TOK MPOMYyCKaeT BeCb BXOAHOW curHarn. [Jpyrmm criosamm, OH
nponyckaeT B Lienb Tpumepa kak AC, Tak U MOCTOSHHbIN TOK.
m AC npomnyckaeT TornbKo NepeMeHHbIE COCTaBNSAOLLME BXOAHOM CurHara (BbilLe

AC~~ 30 I'y). YoanseT cocTaBnstoLLyto NOCTOSHHOMO TOKa M3 curHara 3arycka.
m HF Rej yganseT BbICOKOHaCTOTHYHO YacTb CyrHara 3arnycka. 3TO Mo3BosseT

a“"’,w,ﬂ"’f.w‘ nepenaeathb B CUCTEMY 3arTycka TOSNBKO HU3KOHACTOTHBIE KOMMOHEHTBI, YTOObI
HayaTb cO0Op AaHHbIX. [loaaBneHne BbICOKMX YaCcTOT OcrabnsieT curHarbl Boile 30
Ky,

W{éﬂﬁ‘ﬁﬁﬁ‘&iﬁ! *  LF Rej genaet npotvBonosioXHOCTL NOAABIIEHNHO BbICOK/X HYaCTOoT.

NonaBreHre H13KMX YacToT ocrabnseT curHanbl Hvoke 80 KL,

m Noise Rej obecneurBaeT 6onee HMU3KyHo YyBCTBUTENBHOCTL. TpebyeTtcs
OOMONHUTENBbHAA aMNNUTyaa curHana asns cpabaTbiBaHUs CTOSIHKA, YTO
CHWPKaET BEPOATHOCTb JTOXXHOTO cpabaTbiBaHMs MO LLYyMY.
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Edge Triggering

HaknoH
[ns BbIOOpa KpyTM3HbI cpabaTbiBaHWst POHTA Or:

1. Haxxmnte TRIGGER MENU-> Type (ocHoBHOe) -> Edge
(BCcnnbiBatoLLee) - + Slope (0CHOBHOE), YTOObI BbIOpaTh HAKITOH A1s
Tpurrepa no ppoHTy.

_J 2. AnbTepHaTUBHLIMU BapuaHTaMUn HaKIMoHa SBMSIOTCS HapacTatoLLme
e 1 criagaroLLme KPOMKN.

YpoBeHb
Haxmute TRIGGER MENU - + Type (ocHoBHOe) - + Edge

(BcnnbiBatoLLee) - + Level (ocHoBHOE) - Level, Setto TTL, Setto ECL, or
Set to 50% (side).

mYpPOBEHb MO3BOMSET BBECTU YPOBEHDL 3arycka C MOMOLLb0 yHMUBepcan
bHOW pyYKA.

mllpun yctaHoBke Ha TTL ypoBeHb cpabaTtbiBaHMS yCTaHaBNMBAETCS H
a+14B
ml b ycTaHoBke Ha ECL ypoBeHb cpabaTbiBaH/siyCTaHarmeaeTcsiHa-1,3B.

HOTA

Kozda you ycmaraerusarom 3HaqeHus1 8oribm / den Huke 200 mB,
ocyuririogpach ymeHbLuaem mpueaaep / yposHu Set to TTL uru Set to
ECL Huwxe cmaHOapmHbix TTL u ECL / yposHet. 3mo rpoucxodum u3-
3a moeo, Ymo Auara3oH ypPOBHST mpueazepa 3aghUKCUPO8aH Ha yposHE +
12 Generuti om ueHmpa. Npu 100 MB (criedyrouwiast Hacmpotika sma/
1-er nocre 200 mB) duaria3oH cpabambieaHusi cocmaerisiem + 1,2 B,
4Mmo MeHbLUe Muru4Ho20 yposHs TTL (+1,4 B) unu ECL (-1,3 B).

B YcraHoBka Ha 50% hukcupyeT ypoBeHb 3anycka npumepHo Ha 50% ot
pa3Maxa curHana UCTOYHUKa 3arnycka.
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Pexum n 3apgepxka

Bbl MOXKeTe U3MEeHUTL BpeMs 3a4ePXKK/ 1 BblbpaTb pexum Tpurrepa ¢
MOMOLLILIO 3TOrO MyHKTa MeHto. CM. «3anyck» Ha cTp. 2-11 ana
nony4veHus bonee nogpobHoM MHdOPMaLMK.

1. Haxxmmte TRIGGER MENU ..., Mode & Holdoff (main) - Auto nnn Nor-mal
(cBoky).

m B aBTOMaTMYECKOM PEXMME OcumnIorpad permcTpupyeT curHarn rno
UCTEYEHWI OnpeaeneHHOro BpEMEHU, Aaxe eCnn TpUrep He cpabaTtbiBaerT.
Bpems oxmaaHus ocumniorpada 3aBUCHT OT HACTPOMKN BPEMEHHOM
pasBepTKu.

m B HopManbHoM pexxmme ocumnorpadd permcTpypyeT cUrHan TorbKo npu
Hanu4uM AeVCTBYHOLLIErO TpUIrepa.

2. YToBbI M3MeHUTL BpeMs 3aaepxku, HaxxmuTte Holdoff (cooky). Beeaute
3HaveHne B%, UCMOSb3ys YHNBEPCATbHYIO PYUKY.

Ecnm Bbl XOTUTE BBECTU GOSLLLOE YACTIO C MOMOLLLIO YHUBEPCANIbHON PYUKH,
HaxxmuTe kHonky SHIFT, npexxae YeM noBopauMBeaTthb py4Ky. Koraa roput mHgukarTop
psigom c kHonkou SHIFT, a Ha Aucnnee B NpaBoM BepXHEM Yrily oTobpaxaeTcsa
«KpynHble py4ku», CKOPOCTb paboTbl yHUBEPCanbHOW PyUKM 3HAUUTENbHO
yBenuunBaeTcsl.

3apepka ycraHaBnusaeTcsi oT 0% (MUHMMarnbHasi AOCTYNHOCTL 3aaepxkm) Ao 100%
(MakcumanbHas AOCTYNHOCTb). CM. TUNUYHbIE MUHUMAarNbHbIE U MaKCUMarbHble
3HaueHusn B pasgene Holdoff, Varia Ae, Main Trigger Ha ctpaHuue A-22 lNpunoxeHus
B.

3apepxKa asToMaTnyecku copacbiBaetcs Ha 0%, Kora Bbl MEHsIeTe HaCTPOWKY
OCHOBHOro BpemeHu / aenexusi. OaHaKo OH He cOpacLIBaeTCs, eCnv Bbl U3MEHsIeTe
Bpemsi / AeneHne BpeMeHHOM Pa3BepTKy C 3a1ePXKKOM (TO eCTb, Koraa ycTaHOBKa
BpeMeHHOW pa3BepTKu B rOPU3OHTaNbLHOM

MEHIO PacLLUMPEHO UK TOMNLKO C 3aePXKKON).

For More Cwm. Banyck Ha cTp. 2-11.
Information Cm. 3anyck Ha cTpaHuLe 3-94.
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TBepaan konus

Bbl MOXXeTe nonyumTb Konuko aMcnnes oumdpoBaHHOMo ocuumniorpada,
ncnonb3ays PYHKLMIO ByMaxKHOro KonmpoBaHus. B 3aBucumoctv ot
BbIOpaHHOro chopmata BbIBOAa Bbl Co3aaeTe Moo nsobpaxeHwe, nnmbo
CHOXeET. V300pakeHns ABNATCA NPSIMbIM OTODPaXXeHEM Ha SKkpaHe
umdpposoro ocumniorpacdoa. 'padmkn NpeacTaBnsaoT COO0M BEKTOPHbIE
(rpadhmyeckme) npeacTaBneHnst N300paXKeHusI.

Ha pasHbIx KonnpoBasibHbIX YCTPONCTBAX UCMOMbL3YOTCH pasHble doopmarhbl.
QuudgbposbiBatoLLMIA ocumniorpad NopaePKMBaET crieayrowme opmarbi:

dopmaTbl NeYaTHbIX KONUM

m HP Thinkjet

m HP Deskjet

m HP Laserjet

m Seiko DPU 411/412
m L|BeTHas nevatb
HPGL

* Epson®

m Interleaf®

m Tag Image File Format (TIFF®)

m PC Paintbrush® (PCX®)

*  Microsoft Windows® file format (BMP®)

m  Encapsulated Postscript® (Image, Mono Plot, and Color Plot)

HekoTopble doopmartsl, B YacTHocTu Interleaf, Postscript, TIFF, PCX, BMP un
HPGL, coBMECTUMBI C pa3innyHbIMM NakeTamm O4MCTKM pabodero crtona. JTo
03Ha4aeT, YTO Bbl MOXXETE BCTABNATL (halirbl, CO3AaHHBIE C MOMOLLbIO

ocLunorpada, HernocpenCTBEHHO B AOKYMEHT Ha oB0I U3 3TUX HAaCTONMbHBIX

CUCTEM OUUCTKM.
dopmatbl EPS Mono 1 Color coBmecTMbl € LIBETHbIM NprHTEPOM Tekironix

Phaser, HPGL cosmectm ¢ nrnottepom Tektronix HC100, a Epson coBmecTum

¢ npuHTepom Tektronix HC200.

Mepen Tem Kak caenaTb pacredarky, BaM HE0GX0aVMO HaCTPOUTL NapameTpbl

CBSI31 M neyaTHom konuun. B atom O6cy>K£l,eHI/IVI npegnonaraeTcad, 4To

Operation

ROMAPOBarnibHOE YCTPOMCTBO yxke nodkritodeHo k nopty GPIB Ha 3agHen naHenu.

Ecnm 310 He Tak, cm. CtpaTternm nogkntoYveHnst Ha crp. 3-35.
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Hardcopy

3-32

YcTaHoBKa napamMeTpoB CBA3N
[na HacTponkn napameTpoB CBA3W:

1. Haxxmute SHIFT UTILITY - Cnuctema (ocHoBHas) - + 1/0
(BcnnbiBatoLLas) - KoHgomrypaums (ocHosHast) (cM. PucyHok 3-16).
2. Haxxmute Hardcopy (Talk Only) (c6oky).

4 N
R mokS/s‘ Sample GP1B Address: 1
I T "

1

!
;*Comiguratiarl]

Talk/Listen
Address

|
:

Gff Bus

T et T et T ettt

0emy  Ch2 ToomV M 300ks €R1S 48mV

YS e DOIT
<SG <

PucyHok 3-16: Cucrema meHro yrnur 1/0

HacTponka napameTpoB neyaTtHom Kornmu
YUT06b! YKa3aTb hbopmaT nevaTHon Konu1, MakeT 1 TWUM NopTa, UCMoMNb3ys
MEHIO NeYaTHOM KOMnuu:

1. Haxxmute SHIFT HARDCOPY MENU, 4Tto6bI Bbi3BaTh MeHo Hardcopy.

2. Haxxmnte ®opmar (ocHoBHoM) - Thinkjet, Deskjet, Laserjet, Epson, Interleaf,
TIFF, PCX, BMP, EPS Image, EPS Mono, EPS Color (EPS o3Havaet
Encapsulated Postscript) unm HPGL (c6oky). (Haxxmmte -more- (COoky), 4ToObI
yBUOETH BCE 3TV BapuaHTbl chopmMarta.)

3. Haxxmmte SHIFT HARDCOPY MENU - MakeT (ocHOBHOW) - ArlbOOMHbIV 1in
KHvpkHbIN (COOKY) (CcM. PucyHok 3-17).

4. Haxxmute SHIFT HARDCOPY MENU - Port (main), 4tobb! ykasaTtb
BbIXOJHOW KaHan Ansi OTnpaBKku BaLlen nevaTHown konuu. Ecnin Baw npnbop He
obopynoBaH onumen 13, eaMHCTBEHHDBIN BbIOOp - GPIB. (Ecrnu BaLw npubop
ocHaLLeH onuvent 13, cMm. onumio 1 cemerictBa TDS 1 VHcTpykuma Manua /
NS HACTPOMKW NeyaTHoM konum Yepes noptel RS-232 1 Centronics.)
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Hardcopy

Landscape Format Portrait Format

Figure 3-17: Hardcopy Formats

Meyatb BymarkHoM Konum

Bbl MmoxeTe pacnevaraTtb ogHy GyMarkHyt KOMnio Ui OTNpaBUTb
OOMNOMHUTENBHBIE ByMaXkHbIE KOMUK B KaTYLLKY (04epeab), 0Xmaas OKOHYaHUS
neyatu 6onee paHHMX konuin! YTobbl pacneyaTaTtb Balm ByMaxHbIE KOnuu:
Haxmute HARDCOPY, 4ytobbl pacriedatarts JAOKYMEHT.

Moka pacneyaTtka OTNpaBnAETCs Ha NPUHTEP, Ha ocuunnorpade
OTOOpaXKaeTCsi COODLLEHME «BbINOMHAETCS NeYaTHas KOMms - HXKMUTE
HARDCOPY, 4ToObl OTMEHUTBLY.

YT06bI OCTaHOBUTBL M OTKA3aTLCs OT OTMPABKN NEYaTHON KOMKW, CHOBA
Haxxmte HARDCOPY.

noka pacrneyaTaHHasi Konms CooBbLLEHNST HAXOOUTCA Ha SKpaHe.

YTt0o6bl 406aBWTL 4OMOMHUTENBHBIE OyMaXKHbIE KOMUM B KaTYLLIKY MPUHTEPA,
cHoBa Haxkmmte HARDCOPY nocre Toro, kak coobLleHve 06 obpaboTtke
nevaTHOM Konum ByaeT yaaneHo ¢ 3kpaHa.

Bbl MoxeTe 006aBNATbL OyMadkHbIE KOMMM B KaTyLLIKY, NMOKa OHA HE 3aMOSTHUTCS.
Korga kaTyLuka 3anonHseTcst nytem gobasneHnst OyMakHOM Konmum,
coobLueHmre «[MNevaTHas konms B Npouecce - Haxmnte HARDCOPY ans
OTMEHbI» OCcTaeTcs. Bbl MoXXeTe npepBaTb OTNPaBKy NOCIeaHEN NeYaTHoN
KOM1W, HaXkaB KHOMKY, Noka coobLueHe elle oTobpaxaeTcs. Koroa npuHTep
OMyCTOLUMT OCTaTO4HOE KONMYecTBO kaTyLiku! O 3aBeplunte AobasrneHve
nocrnegHen 6ymMaxkHONM KOMuKM, OH COENaeT 370, a 3aTeM yaanuT coobLLEeHne.
YUTobbl yaanuTb Bce ByMakHbIe KOMUK C KaTyLLIKK:

Haxwvmte SHIFT HARDCOPY MENU -> Clear Spool (main) -> OK
MogTeepaute Clear Spool (cooky).

Ocumnnorpacd ncnonb3yeT Nnobyo HENCNoNb3yeMyt ONepaTUBHYH NaMATb
npw 3arpy3ke Konui Ha NpuHTepbl. Pasmep o! noatomy KaTyLuka MoXeT ObITb
pasHoi. KonmuectBo ByMakHbIX KOMWIM, KOTOpble MOXHO Bydhepr3oBars,
3aBWICUT OT TPEX BapNaHTOB:

m KONMYEeCTBO HEMCMNOMb3yeMOW onepaTUBHOM
namsaTu

m BblOpaHHbI hopmaT neyaTHom Konmu

m CITOXXHOCTb OTOOpaXeHust

[ata / Bpemsi Ha BaLlen ne4aTHoOM Konmu

Bbl MOXXeTe OTOOpaKaTb TEKYLLYIO AaTy U BPEMS Ha 3KpaHe, YTOObI OHU
OTOOpaKanMchb Ha pacrnevaTbiBaeMbIX BaMU OYMaXKHbIX KOMUSX.
OTmeTbTe AaTy 1 BpeMs Ha Ballen OyMaXKHOW KOMWu:
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1. Haxxmute DISPLAY - Readout Options (main) - Display Date and Time (side), 4To6bl nepekntounTs
HacTpowky Ha On.

2. [lata n BpeMsi COXpaHAIOTCA 3a cHeT BaTapeun, U NX He HYXXHO YCTaHaBNMBAaTb KaxKabI pa3 npu
BKITHOYEHWM ocumnnorpadha. Ecnv gata u Bpems He yCTaHOBIEHbI, OTOBpaykaeTcs coobLleHne ¢
yKkazaHuem caenatb 310. B aTom cnyyae nponyctute warn 3 n 4 n nepenguTte K wary 5.

3. Haxxmute «Oumnctntb MeHo», YTobbl yaanuTb MEHIO ¢ aucnnesa u otobpasutb aaty n spemsi. Cm.
PucyHok 3-18. (JaTa 1 Bpems ygansitoTcs ¢ gucnnes npu oTobpaxeHun MeHio.)

4. Haxxmmute HARDCOPY, 4to0bl pacnevyataTb JOKYMEHT C OTMETKOM AaTbl U BDEMEHW.

Ecnu Bam HY>KHO YCTaHOBWUTb AaTy U BpeMA Ha ocu,mnnorpatbe:

5. Haxmute SHIFT UTILITY ..... Config (BcnnbiBatowee) ..... Set Date & Time (main) -

Fop, AeHb, Mecsl, Yac UM MUHyTa.

Run: 10GkS/s Sampie
.

o

.

W20 T SO Es CRT T 172580 18 Dec 1982

OTobpaxeHne 4aTbl U BDEMEHHN l uz 122:32
- vy

PucyHok 3-18: OTobpaxeHue patbl U BpeMeHU

6. C nomoLLbto pyyky 00LLEro HazHaYeHWs yCTaHOBUTE AJ151 BbIGPaHHOIo
napameTpa XeraemMoe 3HaveHve.

7. MNosTopuTe Warv 5 n 6, 4Tobbl YCTAaHOBUTL APYrUe NapaMeTPbl MO KenaHuo.
8. Haxxmute OK Enter Date / Time (c6oky), 4TOBbl HOBbIE HACTPOWKM BCTYNWNu
B cuny. 3TO yCTaHaBMMBaeT CeKyHObl Ha HOMb.

3-34 Reference



Hardcopy

NOTE

[pu ycTaHoBKe YacoB Bbl MOXETE yCTaHOBUTBL BPEMSI HEMHOIO 103Xe TEKYLLEro U
roAoXAaTs, roka OHO A0roHNT. Korga HacTaHeT TekyLuee Bpems

[0 YCTaHOBIIEHHOIO BpemeHm, Haxatme Ok Enter Date / Time (cOoky)
CUHXDOHU3UPYET YCTAHOBITIEHHOE BPEMST C TEKYLLIMM BDEMEHEM

9Haxwvnte CLEAR MENU, 4tobbl yBUOETL AaTy / Bpemsi, oTobparkaemble C HOBbIMU
HaCTpOrKaMA.

1 O. Haxxmmte HARDCOPY, 4t0obbl pacnevararts JOKYMEHT C OTMETKOM AaThl U
BPEMEHW.

Crtpaterum
NOAKMKYeHNA

GRee0bHOCTL OLWdPOoBLIBatOLLIErO ocumniorpada nevaTaTb KonmMm CBOEro
avcnnesi Bo MHormx coopmatax (cm. Ctp. 3-31) gaeT BaM MBKOCTb Npu Bbibope
YCTPOWCTBA AN neYat Konui. 3TO Takke YNpOoLLAeT pasMeLLEHNE KoM
3KpaHa ocumrnorpada B HAaCTONbLHOW CUCTEME OYUCTKM.

OpHako, NOCKOIbKY OLWIdpOBbIBatOLLMIA ocumnsiorpadd UMEET TONbKO MopT
nHTepdpenca GPIB, a MHorve KonmpoBarsibHbIE YCTPONCTBA MMEIOT TOSNBKO
nopTbl RS-232 nnun Centronics, Bam HyxxHa cTpaTerysa NoaKmoyeHns ans
OTNpaBky ByMaXkHbIX AaHHbIX C OLMAPOBbIBAOLLIErO ocLniorpada Ha
npuHTEp unm nnoTrep. CyLLEeCTBYIOT TPY TaKuX CTpaTenm:

NOTE

‘Ecrv Baww ripnbop ocHalyeH onuymet 13, Baw ocuymiorpadh / ocummiorpagh
umeert nopt RS-232 n nopt Centronics B goronHeHue k nopty GPIB. Cm.
PykoBoZcTBO 1o akcrinyaraumm 4ss cemevictea TDS, BapnaHT 11, 4Tobbi

Y3HAaTb, KaK HaCTPOUTbL revats Hanpsamyro Yepes rnoptel RS-232 n Centronics.

m Vicnonb3ayinte npuHTep / nnotrep ¢ pasbemom GPIB.

m /cnonbayite npeobpazosatens GPIB-to-Centronics nnm GPIB-RS-232
Uox.

m OTnpaBbTe AaHHble Ha koMnbtoTep ¢ noptamun GPIB n RS-232 vnn
Centronics.

Mcnonb3oBaHue ycTponcTea Ansa nevatn Ha ocHose GPIB

Bbl MOXXeTe NOAKMHUMTL OLMAPOBLIBAIOLLMI ocumniorpad HanpsiMyo K
TBEPAOTENBHOMY YCTPOCTBY Ha ocHoBe GPIB (cMm. PucyHok 3-19). Mprumvepom
neyvatHoro yctponctea GPIB asnsetcs nnotrep Tektronix HC100.
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.0
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Digitizing /ﬁ——-—n—-—*"

Oscilloscope C

GPIB Cab/e

Hardcopy Device
(e.g. Tek HC100)

PucyHok 3-19: MopgxkntodeHne oumdpoBbiBatoLLIErO ocumnniorpada
HanpsMYyHo K KONMMpPOBarnbHOMY YCTPONCTBY

Vcnonb3oBaHue npeobpasoBatensa GPIB B Centronics nnm GPIB B RS-232
Bbl MOoXxeTe ycTaHOBUTbL NpeobpasoBatenb nHtepderica GPIB-to-Centronics
nnu GPIB-to-RS-232 Uox mMesxay oLmdpoBbIBaAOLLIM OCLMNIOrpadioM
konmpoBasbHbIM ycTponcteoM RS-232 unn Centronics (cm. PyucyHok 3-20).
Hanpumep, GPIB-PRL ot National Instruments (npeo6pasosatens n3 GPIB
B Centronics) no3sonsieT genatb TpadapeTHble OTneYaTkm Ha MaTpU4HOM
npuHTepe Tektronix HC200 ¢ ogHum noptom Centronics.

IR
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Digitizing

Hardcopy Device
Oscilloscope Q'_ ﬂ (e.g. Tek HC200)
GP/B Cabl/e - l==== centronics or

i . RS 232 Cable
GP/Bmto-Centronics

or GPIB-to-RS232
Converter

Figure 3-20: Connecting the Digitizing Oscilloscope and Hardcopy
Device Via a Converter

Using a Controller

You can put a controller with two ports between the digitizing oscilloscope
and the hardcopy device (see Figure 3-21). One port must ke a GPIB and
the other must ke either an RS-232 or a Centronics port.
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Centronics or
RS-232 Cable

¢ ﬁ(lg>‘l":m:p; -'o %

I

Digitizing Hardcopy Device
Oscilloscope

Figure 3-21: Connecting the Digitizing Oscilloscope and Hardcopy
Device Via a PC

If your controller s PC-compatible and it uses the Tektronix GURU or
S3FG21 O(National Instruments GPIB-PCII/IIA) GPIB package, you can
operate this setup as follows:

1. Use the MS-DOS cd command to move to the directory that holds the
software that came with your GPIB board. For example, if you installed
the software n the GPIB-PC directory, type: cd GPIB-PC

Run the IBIC program that came with your GPIB board. Type: IBIC

3 Type: IBFIND DEV1 where "DEV1" i the name for the digitizing oscillo-
scope you defined using the IBCONF.EXE program that came with the
GPIB board.

NOTE

Ifyon defined another narte then, of course, use it instead of
'DEVT". Also, remember that the device address of the digitizing
oscilloscope as set with the JBCONF.EXE program should match the
address set in the digitizing oscilloscope Utility Tenu (typically, use

"7 ’9,

Making hardcopies using some hardcopy formats Tay generate a
time-out on your controller. If a time-out occurs, increase the time-
out setting of your controller software.
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4. Type: IBWRT "HARDCOPYV START". Be sure the digitizing oscilloscope
Utility menu is set to Talk/Listen and not Hardcopy (Talk Only) or you
get an error message at this step. Setting the digitizing oscilloscope
Utility menu was described in the start of this Hardcopy section under
the heading Setting Communication Parameters.

5. Type: IBRDF <Filename>where <Filename> i avalid DOS file name
you want to call your hardcopy information. It should ke s 8 characters

long with up to a 3 character extension. For example, you could type
"ibrdf screenT".

6. Exitthe IBIC program by typing: EXIT

7. Type: COPY <Filename> <Output port> </B> where <Filename> is
the name you defined in step 5 and <Output port> s the PC output
port your hardcopy device i connected to (such as LPT1 or LPT2).
Copy the data from your file to your hardcopy device. First, ensure your
printer or plotter is properly attached to your PC. Then copy the file. For
example, if your file i called screen? and your printer & attached to the
Ipt1 parallel port, type "copy screent Ipti: /B".

Your hardcopy device should now print a picture of the digitizing oscillo-
scope screen.

For More See Remote Communication, on page 3-76.

Information See the 7DS Family Option 13 Instruction Manual (Option 13 equipped
instruments only).
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Help

WMHTepakTuBHas cnpaBodHas cuctemMa npedoCcTaBnseT KpaTkyro Hopmaumio o
Ka>KOOM arieMeHTe ynpasneHus oumdpoBku ocuuniorpada.

YT06bl BOCNONB30BATLCS CUCTEMOW OHITANH-CMPABKUL:

Haxmunte HELP, 4toGbl 0TO6pasuTb Ha 3kpaHe MHAOPMaLMIo O NtoOoI KHOMKeE,
PYYKE M NYHKTE MEHIO Ha nepeaHen naHenm (cm. PucyHok 3-22).

Operation

Korza Bbl HaXKMMaeTe 3Ty KHOMKY, MHCTPYMEHT NEPEKMIOYaET PEXUM Ha
NoOAEPXKKY

OHranH nomoLLb. CHoea HaxxmuTe HELP, 4ToBbl BEpHYTECS B OObIYHbIN
pabo4ni pexxim. Korga ocupnnorpad HaxoauTcs B PpeXXUME CrpaBku, HaxkaTtne
nto6oii kHorku (kpome HELP vim SHIFT), noBopoT noGon pyykun U Haxkatue
noboro anemMeHTa MeHI OTOOPaXKaET TEKCT CMPaBKU HA SKpaHe, B KOTOPOM
obecyaaeTcs 3TOT ANeMEHT ynpaBrneHust.

[MyHKTbI MEHIO, oTOOpakaemble npu nepeoM Haxkatum HELP, octatotcs Ha
akpaHe. OH-NanH cnpaeka JOCTYNHA 151 KabKO0ro MyHKTa MEHHO,
oTobpaxaemMoro nNpy NepBoM Haxkatim kHorku HELP. Ecnin Bbl HaxoguTech B
peXMme CnpaBKn U XOTUTE YBUAETL CMPaBKy Mo BbIOOPY 13 He OTOBpaaeMbIX
MeHI0, Bbl CHayara BbIiguTe U3 pexxvma crnpaBky, 0TObpasnTe MeHIo, B KOTOPOM
Bbl XOTUTE NOMYy4MTb MHCpopMaLmto, n cHoa Haxxmmte CIMNPABKA, 4ToGbl cHoBa
BOWTW B PEXUM CrIPaBKU.

4 i;11.£1101'Nil

Haskvmre /tobyto KHOMKy btlttoll wwm nosepHWTe OBy PyMKy AR mosiydeHu
nHbopmaLM 06 sTom yrpasneHuu. C! 1allginga contl - 0! villileill! el p pexxum, KoTopbiit
He B/MAET Ha HaCTPOMKM ocLpvviorpada.

Harkmvivme HELP eLuie pas, utobbi Bb IV 1B peskivia he! P.

HaxmuTe kHonky SH /1 ¢ pa3annyHbIMmU KHOMKaMu MeHIo Ha
nepeaHel NaHenu, YTobbl BbI3BaThb 3KPaHbI CNPAaBKK ANs
cMeLLeHHbIX MeHto (Acquire 111e11u, ppp! Ication menL1.
Hardcopy 1nenu, Delayed Tr! Gger menu, SJ11g! E Trigge1 - /
menu, Status menu, n Uti! Ity meHto).

Haxmute SHITM nepen NoBOPOTOM YHUBEPCANbHOIO,
FOPU3OHTANILHOrO NONoXeHns 01 - pyykn BEPTUKANbLHOMO
MNOMOXEHWS, YTOBbI YBENUYNTL UX HyBCTBUTENMbHOCTL. JTO! S, t!
1e sa111e pyudka tnt INI! A cosgato mHoro adbdekta g1 - eatei- '
(Hanpumep, kypcop 01 - waveform moveme11t), korga kHorka
SH/FT Haxoautcs B cocTosiHum! Ceetutcsa ON.

clclclcle

iw ~ 2Zoonlv. M 500psTHIL 7 172tV

|
o |[o o |o |&]0 |o

PucyHok 3-22: Ha4yanbHbIN 3KpaH cnpaBku
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FopusoHTanbHbIe Py4ku

3-40

[OpU30HTaNbHbIN KOHTPO/Ib

Bbl MOXeTe KOHTPONMpoBaTb rOpM30OHTanbHYO YacTb 0! oTobpaxeHne
(pa3BepTka BpEMEHM) C NOMOLLbIO FOPU3OHTANbHOTO MEHIO U PETYNIATOPOB.
M3meHsist ropuaoHTanbHbI Maclitad, Bbl MOXeTe ChOKYyCUMPOBaTLCS Ha
onpeneneHHon YacTu curHana. Perynnpys ropnaoHTanbHoe NnonoxeHue, Bbl
MOXeTe nepemMeLyaTb OCUUINIOrpaMmmy BNpaso MUim BreBo, YTOObl yBUAETb
pasnuyHbie ee YacTn. ATo 0cobeHHO NonesHo, Koraa Bbl MCMOMb3yeTe 3anuncu
fonbLiero pasmepa 1 He MoXeTe NMPOCMOTPETb BCO (bOpMy curHana Ha OgHOM
3KpaHe.

YT100bl M3MeHNTb MacwTab 1 NoNoXKeHne No ropu3oHTanu, UCNONb3YNTE PYYKN
POSITION n SCALE no ropusoHTanu (cMm. PucyHok 3-23). O1n perynatopbi
yNpaBnsoT BPEMEHHON pa3BEPTKON U rOPU3OHTaNbHbIM PACMoNOXeHNeEM
dopMbI curHana Ha akpaHe. Korga Bbl ucnonb3yeTe NMG0 ropu3oHTanbHyo
pyyky SCALE, nnbo POSITION, Bbl BO3gencTByeTe Ha Bce oTobpaxaemble
3anucu oopMbl BOSTHbI.

Korga Bbl ncnone3syete nnbo ropmsoHTanbHble pyvkn SCALE, nnbo
POSITION, Bbl BNMsieTe Ha BCe 0TOOpaaemble 3anmcu curHanos. 11 Bbl
xoTute, 4tobbl perynatop POSITION geurancs OeicTpee, HaXXMUTE KHOMKY
SHIFT. Koraa nHamnkatop Hag KHOMKOW NepekntoveHns nepegad CBETUTCS, a
Ha gucnnee B NpaBOM BEPXHeEM yriy oTobpaxaeTcs coobweHune «KpynHble
py4kuny, pydka POSI-TION 3HaumMTensHO yckopsieTcs.

AlE HORIZONTAL

Jrosimion>
Ry

HORIZONTAL
MENU

4 scAaLE D

Figure 3-23: Horizontal Controls
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Fopu3OHTaNbHbIE B BepxHeit yacTu aucrirnest OKHO 3anicy NMoKasbIBaeT pasMep 1 pacrionokeHye!
3anck HOPMbI CUMHaMa M PACTIONOXEHIE TPUITepa OTHOCUTENBHO Aucrriest (CM.
MOKa3aHUA PucyHok 3-24). Viavkaums Tite Base cripasa BHU3Y ol Ha avcrinee
OTOBPAKAKOTCA HACTPONKN BPEMEHW / [IENEHS 1 COOTBETCTBYHOLLIAS BPeMeHHas
pa3BepTka (OCHOBHasA UK OTIOKeHHas) (CM. PucyHok 3-24).
Run: moxiwﬁe‘-—\ w
Mpocmomp 3anucu (e e
i . : - : & . - . . '»iLTime Base l
T |
B
BUURREINE. 12 Only
o ] : | 1 intensified
‘:::'.'v::.'.:'..':.::;{‘v:f:f‘::f‘b%l:::iEE: 51(‘4 J/"“‘\._h
i ] i ! i ! I
- Y TOUR R P ...:,‘:._. ...._....:_ww....{.oe‘a"edonw
: : : : X ® : : : : fiDelayed Runs
S B <% 5 K«
RS Delayed
B 3 i % F Y4l al
: , s 3:72mxi{ (566 Delayed
; ’5",,..{,..,i,._.:»,,..:...’Tngmenu)
PP Pt Hot1Z Hotiz
Time Base Readout Ty l Sae pos R
OTCYET BPEMEHU
X o
V4

PucyHok 3-24: [pocmoTp 3anmcy u nokasaHmst BpEMEHHOW pa3BepTku

Horizontal Menu

"opr3oHTanbHOE MEHHO NO3BONSIET BbIOPATL OCHOBHOWM MUITN OTNOXEHHbIN BUL
BpeMEHHOM pa3BepTky 4ris cbopa aaHHbIX. OH Takke NO3BONsieT BaM
YCTaHOBUTb OIMHY 3annCK, YCTaHOBWTL NOSIOXKEHME TpUrrepa U U3MEHUTb
MonokeHve nnm macLutao.

OcHoBHasi n 0TCpoYeHHas BpeMeHHas 6asa

UT06bI BbIOpaTh MEXOy OCHOBHbLIM M OTIIOXKEHHBIM BUAAMU BPEMEHHOMN
pa3BePTKU:

Haxmmte HORIZONTAL MENU ..., Time Base (main) ..., Main Only,
Intensified,

nnm Tonbko 3agepxka (COoKy).

Mpy yCUNeHHOM HaXkaTum KHOMKN oToBpakaeTcs ycureHHasi 3oHa,
nokasblBatoLLas, rae MoXeT NMPOVN3oNTH ANUTENBHOCTb 3anicy OTINOXKEHHOTO
TpUrrepa OTHOCUTENBHO OCHOBHOTO TpUITepa. Havano o! ycuneHHas 3oHa
COOTBETCTBYET BO3MOXKHOWN TOUKE 3anycka OTIOXEHHOro Tpurrepa. KoHel
30Hbl COOTBETCTBYET KOHLLY 3arMCi OCLIMNIOrpamMmbl.
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Horizontal Control

YUT0ObI Yy3HaTb, Kak U3MEHUTb MHTEHCUBHOCTb HOPMAarnbHOIO U YCUINEHHOrO
curHana, cMm. Pasgen «PexunmMbl oTobpaxkeHusa» Ha cTp. 3-22.

Bbl Takke moxeTe BblbpaTe «OTNOXEHHbLIE 3anyCcKM MOCHe OCHOBHOMO»
unn  «OTnoxXeHHbIM  3anyck». [Ona  nonyvyeHWss  OOMOSTHUTENbHON
uHdopmauum 06 UCMOMb3oBaHUM ITUX [OBYX MYHKTOB MEHK CM.
[eakTnBupoBaHHbIN 3anyck Ha cTp. 3-16.

MonoxeHwne Tpurrepa

UTtobbl onpegennTb, Kakas 4vacTb 3anucu SBNSEeTCA NPeaTpurrepHour, a
Kakasi MOCTTPUITEPHON, UCTIONb3YMTE NYHKT MeHIo NonoxeHue Tpurrepa:
Haxmnute [OPUBOHTAJIBHOE MEHKO , T[lonoxeHne Tpurrepa
(ocHoBHOE) - + YcTaHoBUTb Ha 10%, YcTtaHoBMTb Ha 50% vnnn YcTaHoBUTL
Ha 90% (cboky), unu Haxxmute MNpegsanyck (COOKy) N MCNONb3yATE PYYKy
oOLLiero HasHa4YeHus.

[nvHa 3anucu

Utobbl  yCTAHOBUTL  ANWHY  3anMcyM  OCLUNNOrpamMmbl,  HaXmuTe
FOPU3OHTAJIbHOE MEHIO - + [nuHa 3anucu (ocHoBHas). B GokoBom
MEHI0 NepeynCcreHbl pasnnyHble BapuaHTbl AUCKPETHOW ANUHBI 3arMCK.

NOTE

Ecrm rors30Bateris BbIOpasi camyro UMHHYHO JHY 3arvcy, LIOCTYTTHYO
B r'OPU3B0OHTA/ILHOM PEXVIME, TOIA you He MOXET BblibpaTs Hi Res B
KavecTBe pexuma coopa AaHHbIX. 3T CBSI3aHO C TEM, HTO B PEXVME
BbICOKOIO paspeLLIeHVs UCTIONb3YETCA B 4Ba pasa bosibLLe MaMSTTV [Y1S
CO0opa AaHHBIX, YeM B ApYIvX PEXvMax coopa AaHHbIX. Ecrm
QAHOBPEMEHHO BbIOPAaTL BbICOKOE Pa3peLLIEHNE Y CAMYIO JHHYIO
3arch o ropU30HTaM, ocLpiorpadby 6yAeT He XBaratb MamsITu.

opr3oHTanbHbIA MacLTab
Y106bI M3MEHNTL MacLUTab Mo ropM3oHTanu (Bpems Ha genexHve)
YMCIEHHO B MEHIO BMECTO Mcnonb3osBaHust pyyku Horizontal SCALE:

Press Haxxmute FOPU3OHTAJIbBHOE MEHIO - + MNopu3oHTanbHasA wkana
(ocHOBHa#A) .... OCHOBHas WKana unu 3agepxaHHas wkana (c6oky) n
MCNoNb3ynTe Py4Ky obLlero HasHa4YeHuUs A U3MeHeHUs 3Ha4YeHUn
wkanbl.ORIZONTAL MENU -+tHoriz Scale (main) ... Main Scale or

NOTE

Korga Bbl ycTaHaB/mBaeTe ropU30HTAIbHBIN MacluTab Ha 50 mc wim
MEHbLLIE, OCLWITIONPAah rnepexoauT B pexmm BpallieHus. Bbl Moxete
MPOYUTaTB O PEXUME MPOKPYTKU, HauwHasi co cTp. 3-80.
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For More
Information

Horizontal Control

"opu3oHTaneHOe NonoxeHue

Bbl MOXeTE YCTAaHOBUTL 41151 FOPU3OHTaNbHOIO NOSOXEHUS OnpeaeneHHble
3Ha4YeHWs B MEHI0 BMECTO mcnonb3oBaHua pydkn Horizontal POSITION.
Haxmute HORIZONTAL MENU - + Horiz Pos (main) - + Set to 10%.
YctaHouTte 3HaveHue 50% unu YctaHosuTe 3HadeHne 90% (cboky), 4Tobbl
BbIOpaTb, kakas YacTb curHana oygeT oTobpaxaTbCs CrieBa OT LieHTpa 3KkpaHa.
Bbl Takke MoxeTe KOHTPOnMpoBaTh, BAUSET NM U3MEHEHNE HAaCTPONKM
rOPM30HTANBbHOMO NMOJSIOXKEHUS Ha BCe OTOOpaXkaeMble hOpMbl CUrHANOB, TOMLKO
Ha XMBbl€ CUrHarbl UK TOMbKO Ha BbIGpaHHyo dopMy curHana. MNapameTp
«Pukcaums no ropmsoHTanny» B MeHto «Macwitab» onpegenseT, kakme dopmbl
CUrHanoB perynupyeT pyyka ropM3oHTanbHOro NonoXeHus HesaBMCUMO OT TOro,
YCTaHOBIEHO N MacLuTabmMpoBaHne unu HeT. B yacTHOCTK, OH oencTByeT
cneayowmm obpasom:

m HeT - Tonbko TekyLasn BbibpaHHasa doopma BOMHbI MOXET ObITb
yBENUYEHa 1 pacrnonoXxeHa no ropusoHTanm.

m KaHaneb! Live-all moxxHO MacliTabrnpoBaTth 1 pasmeLlaTb No ropu3oHTanm
OOHOBPEMEHHO

m OTOOpakaemble BCe OCLMINOrpamMmmebl (kaHanbl, MaTeMaTuyeckme
BbIYMCNEHNS M / NN 3TaNOHHbIE) MOXXHO OAHOBPEMEHHO MacLUTabupoBaTb
1 pacronaratb no ropusoHTanm.

Cm. «MacwTab» Ha cTp. 3-11 O, uyTobbl y3HaTb, Kak HacTpoUTb GYHKUUIO
rOPU30HTaNbHON BAOKUPOBKM.

Cm. Pasgen «MacwtabrupoBaH1e U NO3SULMOHUPOBAHME CUTHANOB» Ha CTp.
2-22.

Cm. OTN0OeHHDIM 3anycK, Ha cTp. 3-16.

Cm. Macwrab, Ha cTp. 3-11 0.
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OrpaHu4yeHUe TeCTMPOBaHUA

TecTupoBaHuWe npeaenos AaeT BO3MOXHOCTb aBTOMAaTUHECKN CPaBHUBATL
Kavkayto BXxoasLLyro chopMy BOSHbI C hopMon BOHbI WwabnoHa. Bel
yCTaHaBnMBaeTe ormbatoLLyto BOKPYr hopMbl cUrHana 1 no3sosnsiete
oumdpoBbIBatoLLEMY OcUMnorpady HaxoauTb hOPMbl CUrHana, BbIXoasLLme
3a 3T npepernbl. OBHapyXuB Takyto hopmy crrHana, oumMdPOBbLIBaOLLMNA
ocuunnorpacd MOXET CreHepmpoBaTh pacreyaTky, NO3BOHUTb B 3BOHOK,
OCTaHOBMUTLCH Y A0XAATHCA BaLLEro BBOAA UMk MoOyH KOMOMHALMIO STUX
OEeNCTBUN.
Koraa Bkl ncnonb3yeTe oyHKUMIO TECTUPOBaHUS Npeaernos, nepeasi 3agavda -
co3aaTh LWabroH NpoBepkM Npeaenos 13 opMbl curHana. 3atem ykaxure
KaHan ans cpaBHeHWs € LWabnoHoM. 3aTeM Bbl ykasbiBaeTe AelCTBIE,
KOTOpOe crieflyeT NpeanpuHATbL, eCN AaHHbIe BXOASLLEro curHana
NpeBbILLaoT YCTaHOBMNEHHbIEe npeaenbl. HakoHeL, BKMHUMTe TeCTMpoBaHme
npeaenos, YTobbl 3aaHHbIE BamMy MapaMeTpbl BCTYMUIM B CUTTY.
K TectmpoBaHuio NnumnTa goctyna:

Operation Haxmute SHIFT ACQUIRE MENU, 4T06bI OTKPbITE MEHHO MOMyYeHUsI.
Cospartb LWabnoH NpoBepKX Npeaesios
YTo6bI Mcnonb3oBaTb BXOASALLMIA UMM COXPaHEHHbIN CUrHan Ans CoO34aHus
LabnoHa npeaensHOro TecTta, CHavana BbIoepnte UCTOUHUK.

1Ha TDS 420 n TDS 460 HaxxmuTe Create Limit Test Template (main)...

McTouHumk wabnoHa (cboky) - Ch1, Ch2, Ch3, Ch4, Math1, Math2, Math
1, Ref1, Ref2, Ref 1 nnn Ref4 (cboky).

On TDS 41 O, HaxmuTe Create Limit Test Template (main) ... Template
Source (side) ..., Ch1, Ch2, Math1, Math2, Math3, Ref1, Ref2, Re! £ unun
Ref4 (c6oky). ( Cm. PucyHok 3-25).

HOTA

LLlabnoH 6yaeT bonee rmagkvMm, ecrnm Bbl NONyYnTeE WABGMOH curHana B
pexume ycpeaHeHus. 11 you He 3HatoT, Kak 3TO caenatb, M. Pexmbl
cbopa aaHHbIX Ha cTp. 3-6.

Ecnu Bbl BbIOpanv NCTOYHNMK, BbIOEPUTE MECTO HA3HaYeHWs 4ns
LabnoHa.

2 Press Template Destination (side) ... Ref1, Ref2, Ref3, or Ref4.

Haxxavmre «HasHaveHe wabrnoHay» (Cooky) .... Ref1, Ref2, Ref 1 unn Ref4.
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Limit Testing
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PucyHok 3-25: MeHio nony4eHus - Co3path LWAOMNoOH TecTa Npeaenos

Tenepb co3nawnTe KOHBEPT, YKa3aB CTEMNeHb OTKIOHEHUS OT LWabnoHa, KOTOpYHo Bbl
6y,que TepneTb. 3Haqu|/|;| ,D,OI'IyCKOB BblpaXeHbl B JONAX OT OCHOBHOIO AerneHn4d. OHVI
npeacTaBnsitoT cobON BENMUMHY, Ha KOTOPYHO BXOoASLIME AaHHble POpMbl cMrHana MoryT
OTKIMOHSITbCSA 6€3 NpEBbILLEHMS NPEAENOB, YCTAaHOBIEHHbIX B NpeaerisHOM TecTe.
Inana3soH coctaenset oT O (dhopmMa BXOASALLErO curHana gormkHa ObITb TOYHO TakoW e,
KaK y MCTOYHMKa LWabnoHa) 40 5 OCHOBHbIX AENEHU oMNycKa.

3. Haxxmmte + V Limit (cboky). BBegute 3HauyeHme Jornycka no BepTukanm
(HanpskeHWs), NCMoNb3ys YHUBEPCAIBbHYHO PYYKY.

4. Haxkmute + H Limit (cOoky). BeeauTe 3HaueHWe gonycka no ropusoHTanm
(BpemeHm), MCNonb3ys YHUBEPCANbHYHO PYYKY.

5. Mocrne Toro, Kak Bbl yKasarnu ernaembii LWabroH Tecta fMMMUTOB, HXKMUTE
OK Store Template (cOoky). 3To AeNCTBUE COXPaHSET YKkasaHHYy0 hopmy
CUrHana B ykazaHHOM MECTEe HazHa4YeHNs1 C MCMONMb30BaHNEM YKa3aHHbIX
aonyckos. [Noka Bbl 3TOro He caenaete, oopma curHana wabnoHa
ornpenerneHa, Ho He co3aaHa. 11, ecnum Bbl XOTUTE CO3aaTh eLLe oavH LwabroH
MPOBEPKM NPEeOEros, COXpaHWUTE ero B ApyroMm Mecte HasHayeHusl, YTobbI
nsbexaTb nepesanmcy ToMbLKO YTO CO3AAaHHOIO LLabnoHa.

Ecnu Bbl XOTUTE NPOCMOTPETL CO30aHHbI BaMU LLIAGIIOH, HaXKMUTE KHOMKY
BOJIbLLE. 3atem HaXMuTe KHOMKY, COOTBETCTBYHOLLYHO BbIOPAHHOM BaMM
3TanoHHoM namsAT. Popma BOSHbI NOSBATCA Ha Aucnsee.

NOTE

Lnsi npocvompa GaHHbIX GhopMbI CUeHara, a markke osubarowel
wabrioHa, ucriorne3ydime cmusib OmMOOPaXKeHUsT IMOYeK (CM.
Pexxumbi omobpaxeHusi Ha cmp. 3-22).
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Limit Testing

OrpaHn4eHre NCTOYHMKOB TECTOB
Tenepb yKaXkuTe KaHarl, KoTopbIi OyaeT nornyyarb CUrHarbl sisi CpaBHEHWS!
C LWIaBoHOM, KOTOPbIN Bbl CO34ANM.

1. Ha TDS 420 n TDS 460 Haxkmute SHIFT ACQUIRE MENU - Limit Test
Sources (main) - Compare Ch1 to, Compare Ch2 to, Compare Ch3 to, or
Compare Ch4 to (side).

Ha TDS 41 O Haxatb SHIFT ACQUIRE MENU-> Limit Test

McTouHukm (ocHoBHbIE) - CpaBHuTe Ch1 ¢, cpaeHuTe Ch2 ¢, (cTopoHa).

2. Mocne Toro, Kak Bbl BbIOpanv 0avH U3 kaHaroB B KA4eCTBe NCTOYHMKA
curHana B OOKOBOM MEHHO, HXKMUTE Ty e KHOMKY GOKOBOIo MEHH0, YTOObI
NEePEKIOYNTLCA Ha OOHY M3 STamNOHHbIX SIYEEK MAaMATU, B KOTOPOW Bbl
COXPaHWIN LWabIIoH (MNn NCNONb3yNTe YHUBEPCANbHYIO PYYKY).
Honyctnmbin BoIGOp - Ntoboi o! vyeTbipe onopHbIX curHana ¢ Ref1 no Ref4
unm None. Bbibop «HeT» oTkno4aeT NpoBepKy NpeaernoB Ans yKadaHHoro
KaHana.

NOTE

YKaXuTE Ty XKe 3TaNoHHYH NaMsaTb, KOTOPYHO Bbl BbIOpanu B Ka4ecTee
wabnoHa

NYHKT Ha3Ha4YeHWs!, ECIN Bbl XOTUTE NCMOSMb30BaTh TOSbKO YTO CO3AaHHbIN
LWabnoH you.

Ecnun Bbl cosganu 6onee ogHoro WwabroHa, Bbl MOXETe CPaBHWUTbL OAUH
KaHan ¢ ogHUM LWabnoHOM, a Apyroi kaHan ¢ Apyrim LwabnoHom.
HacTpowika npegenesHoro tecta

Tenepb ykaxuTe AencTeme, KOTOpoe cneayeT NpeanpuHATb, ECrK JaHHbIE
ocuMNIorpaMMbl NPEBLILLIAIOT Npeaenbl, yCTaHOBIEHHbIE B LWabroHe
NpOBEPKV Npeaernos.

1. Haxxmute SHIFT ACQUIRE MENU - + Limit Test Setup (rnaeHas), 4Tobbl
BbI3BaTb OOKOBOE MEHIO BO3MOXHbIX ENCTBUN.

2. Yb6eguTech, YTO Ha BOKOBOW KHOMKE, COOTBETCTBYIOLLEN KeraeMoMy
Jencteuto, HanncaHo BKIT.

* 1! ecnu Bbl XOTUTE OTNPaBUTL KOMaHAy pacneyaTku, Koraa AaHHbIe
OCLMNMorpaMMbl MPEBLILLAIT YCTaHOBIEHHbIE Npeaenbl, NepeknouuTe
MeyaTHas Konus, ecnm ycroBre BbINonHeHo (cooky) B nonoxenne BKJ1. (He
3abyabTe HacTpouUTb cncTeMy BymaxkHbIX kKonui. NogpobHee cm. MNevaTHas
konusa Ha cTp. 3-31.)

m 11 Bbl XOTUTE, YTOObLI 3BOHOK 3BOHWII, KOraa AaHHble
ocuMnnorpaMmbl NPEBbLIWAKT yCTaHOBMEHHbIE Npeaensbl,
nepekno4ynTe 3BOHOK, €CNn YCroBUe BbINONIHEHO (COOKy) B
nonoxeHune BKII.

m Ecnu BbI XoTUTE, 4TOGLI OLMpOBLIBatOLWMIA ocuunnorpadg
OCTaHaBNMBarncs, Korga gaHHble OCLMNNorpaMmmbl NpeBbIWaT
yCTaHOBJEHHbIe npefesnbl, yCTaHOBUTE ANA napamMeTpa
«OcTaHOBUTb NOCIe BbINOSIHEHUSA NPeAefbHOro ycrnoBus
npoBepku» (cO60Ky) 3HauyeHune BKII.
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Limit Testing

HOTA

KHonka / oTMeyveHHas 3HaukoM « OCTaHOBUTb NOCIIE BbIMOSTHEHMS
YCroBWs NpeaensHOro Tecta» COOTBETCTBYET

cootBeTcTBYET NyHKTY Limit Test Condition Met Tenn B nyHkTe Stop After
main Tenun. You MoryT BKIHOUUTb 3Ty KHOMKY B HACTPOWKax NpeaeribHoro
TecTa Tenu, HO You He MOryT e€e BbIKIioUUTb. YToObI BLIKIMIOYUTD €ro,
HaxxmmTe « OCTaHOBUTbL MOCIE» U YKKUTE OAUH 13 BapMaHTOB B MNorie
«OcTaHoBUTL Nocre».

CTOpOHa Tenu.

Tenepb, Koraa Bbl HACTPOWUIW UHCTPYMEHT Ars NPOBEPKY Npeaenos, Bbl
[OOrKHBI BKIMKOYATE NPOBEPKY Npeaeros, YTobbl ftoboe 13 aTnx
OeNCTBUIA BCTYNWUIO B CUIy.

3.Y6eauTech, YTO Ar1A NPOBepKM Npeaerios (Cooky) ykasaHo BKI1. Ecriv oH nokasbisaet OFF, Haxwvvme
Limit Test.

Y6enurecs, YTO Arisi NIPOBEPKY Npeaernos (cooky) ykasaHo BKI1. Ecnm oH
nokasbiaeT OFF, HaxxvTe oguH pas Limit Test (COoky), UToObI NepexrioqmnTL
ero B nornoxerue ON.

Ecrm ona napamertpa Limit Test BbiopaHo 3HaueHre ON, oLvdpoBbIBaOLLININA
ocumnrorpacd cpaBHUBAET BXOOSALLME CUrHamNbI C LLIABIIOHOM CUTHAIOB,
XPaHSILLMMCS B STArTOHHOM NamsITV, B COOTBETCTBMM C HACTPOIKaMm B GOKOBOM
meHto Limit Test Sources.

OQUHOYHbIE U Bbl MOXeTe CPaBHUTL OAWH CUTHAM C OHUM LLABIIOHOM, HECKOSLKO
CUTHArOB C OAHUM LUABMOHOM UM HECKOSBbKO CUMHArOB, KaXKabIN U3
MHOXECTBeHHbIe KOTOPbIX CPaBHMBAETCS C ero cobcTBeHHbIM WabnoHoMm. Kak paboTaet
c¢oopMbI BOSHbI Limit Test, 3aBUCKT OT TOTO, KaKOW TUM 3TUX CPaBHEHMI Bbl BbiGepeTe.
CpaBHEHVEe OANHOYHBIX CUTHAMOB
Mpy cpaBHEHUN OAUHOYHOTO CUrHaNa C OAVHOYHBLIM LLIABIOHOM
yunTbIBaNTE CriefytoLme paboume xapakTepucTUKu:

m Gopma curHana nepemeLLaeTcst Mo ropu3oHTanu, YTobbl NEPEMECTUTL
nepByHo BbIGOPKY B 3anmcy chopMbl CUrHarna, BbIXOASILLYIO 3a npeaenbl
LabrioHa, B LIEHTparbHbI 3KpaH.

m [onoxeHwe wabnoHa hopMbl cUrHana COOTBETCTBYET MONOXEHWIO curHana.

MHOXeCTBEHHbIE CPaBHEHWUSI CUrHArOB

Mpwn cpaBHEHMN OQHOM N HECKONbKNX (OOPM CUrHaroB, Kaxkaasi ¢ obLwmm
LWIABMOHOM MK CO CBOMM COBCTBEHHbIM LLIAONOHOM, yunThiBanTe
cnegyolme pabo4ne xapakTepucTrKu

m Bbl JOmKHbI ycTaHoBUTL «[ opu3oHTarnbHas 6riokupoBka» Ha «HeT» B GOKOBOM MEHI0
«Macwtab» (Haxxmmte «MACLUTAB» 1 nepekntoumnte «I"opm3oHTansHasa 6riokmMpoBKay
Ha «HeT»).

m [py ycTaHOBKe GNOKVPOBKU MO FOPU3OHTAINM, KaK TOMBKO YTO OnmncaHo, ocumnorpad
nepemeLLaeT Kaxayto ocuMrnorpaMmmMy rno ropusoHTanu, 4tobbl nepemMecTuTb NepPByto
BbIDOPKY B 3amnMcy OCLMNIIorpaMmbl, BbIXOASLLYIO 3a Npeaens! WabnoHa, B
LieHTparbHbIN 9KPaH.

m Ecnu Bbl cpaBHMBaeTe kaxayto opMy curHana ¢ ee COGCTBEHHbIM LLIABIOHOM,
MOMNOXeHWE Kaxaoro LWabnoHa hopMbl cUrHana oTCNeXMBaET NONOXeHWe ero hopmbl
BOSHbI.
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Ecnu Bbl cpaBHMBaeTe ABe unn 6onee cUrHanoB ¢ O6LLMM LLABNoHOM,
3TOT LWABMNOH OTCNEXMBAET MOSIOXEHME HEUCNPaBHOM POpPMbI CUrHarna.
Ecnu Bo BpeMs 0QHOro 3axBara He Y4AeTCs HECKOMbKO CUrHAsoB,
LWabnoH OTCNEeXUBAET MOSIOXKEHME CUrHaNa B KaHane ¢ caMmbiM
BblCOkMM HoMepom (CH 4 nnn CH 2, B 3aBUCUMOCTM OT HOMepa Moaenu
TDS BaLuero oumngposbiBatoLLero ocumnnorpada).

Cmd TprobpeteHrey Ha Cp2-17.

For More

Information QUPEE PeHMLICIBEHbMHCP320M
PeamerPevbiordmaerA Hacp.3220m
Zoomracipene3110.
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Cuctema nsmepeHus

CyLuecTBYIOT pa3anuyHble Crocobbl M3MepeHnst CBOMCTB CUrHamoB. Bel MoxeTe
UCMONbL30BaTh CETKY, KypCop Ui aBTomMatnyeckme nsaMmepeHmust. B atom
pasgerne onncaHbl aBToMaTUYecK e U3MepeHs; Kypcopbl U CETKM ONUCaHbI B
apyrom mecre. (Cm. MamepeHus kypcopa Ha ctpanuue 3-11 1 MamepeHns Ha
CTpaHuLe 2-26.)

ABTOMaTUYECKVE N3MEPEHMS 0ObIMHO Boree ToYHbI U BbICTpee, Yem,
HanpumMep, py4HOM NoACHET AeneHu koopanHaTHon ceTku. Ocuunnorpad
MOCTOSIHHO OBHOBSIET 1 OTOBpaXaeT 3T n3MepeHust. (CyLLecTBYeT Takke
cnocob otobpasuTe BCe namepeHust al OauH pas cM. CHUMOK U3MEpPEHUIA Ha
cTpanuue 3-58.)

[Mpn aBTOMaTUYECKNX M3MEPEHUSAX MapameTpbl OpMbI CUrHana
PaccyMTLIBAKOTCS HA OCHOBE MOMMyHYeHHbIX AaHHbIX. I3MepeHUst BbINOMHSIOTCA
Mo BCEN 3anmcy CuUrHarna unmn obrnacTu, ykasaHHOM BEPTUKaIbHbIMM Kypcopamu,
ecnu 6K 3anpoLUeHbl CTPOBMpoBaHHbIE namepeHus. (Cm. Ctp. 3-54 ans
06CyKaeHMs1 CTPOOMPOBAHHBIX M3MEPEHWIA.) OHM BbIMOMHSAKOTCS HE TOSBKO A5
oTOBpaKaeMbIX YacTel CUrHanos.

Lindbposble ocumnnorpadibl cepmmn TDS 400 no3sorsitoT BeINOMHATL 25
aBTOMaTU4ECKMX M3MepeHun (cMm. Table 3-4).

Hwxe npusegeHsb! KpaTkve onpegeneHns asToMaTM3MpoBaHHbIX M3MEPEHNI B
ouvdposbIBatoLLEM ocumrnorpadoe (nogpobHee cm. IMNpunoxenne C:

ARFOPUTMBI, CTP. A-24).

OnpepeneHus
Table 3-4: OnpeaeneHna usmepeHuni
Name onpepeneHun
i Amplitude VI3mepeHne HarnpsikeHusl. BbICOKOE 3Ha4YeHNE 38 BbIYETOM HUXHErO 3HAYEHUS], UBMEPEHHOIO 10
Aol BceVi ghopme curHarna mim CTpobupoBaHHOM 0OIIACTM.
Ampfitude = High - Low

2y Area N3mepeHne HanpsikeHus BO BpemeHw. [nowaap BCen ocumnnorpaMmbl Unv CcTpobupyemMon
obnacTn B BonbT-cekyHaax. [nowagpb, naMepeHHasa Hag 3eMriei, NonoXUTerbHa; nNioLaab nog
3emnen oTpuuaTenbHas.

&~ Cycle Area M3amepeHne HanpsikeHns Bo BpemeHu. [nowwaab 3a nepBbii LMK hopMbl curHana nnm
nepBbI LMKI B CTPOOMpOBaHHOM 00nacTu B BONbT-cekyHaax. MNnolwanp, nsmepeHHas Haz
3eMInen, NoNoXUTENbHa; NNoLwaab No4 3eMren oTpuuarenbHas.

i Burst Width MamepeHre BpemeHn. [NpogomkmTensHOCTb Berrecka. ViamepsieTcs no Bcert oopme BOSHbI Unn
CTpobrpoBaHHON obnacTu.

#¢  Cycle Mean MamepeHure HanpsikeHust. CpegHee apndMeTnHeckoe 3a NepBbIi LUK B

doopMe BOMHbI N 3a NEPBbIN LMK B CTPOBMpoBaHHON 0bnacTu.
vy Cycle RMS MamepeHne HanpspkeHus. VICTMHHOE cpeaHekBaapaTuyHOE 3HaYeHne

Hanps>XeHnd B NepBoOM nepuoae CbOprI BOJTHbI NI NEpPBOM LUKIE B

CTPOONPOBAHHOW OOJ1ACTI.
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Name
I+ Delay
= Fall Time
414 Frequency
1L Low
ﬁf Maximum
S Mean
[1[ Minimum
Tt_f Negative Duty
Cycle
- Negative Over-
Negative Width
s egative Wi
79T Peak to Peak
d{ﬂf;ﬁ Phase
3-50

Table 3-4: OnpeneneHus namepeHun (MPoOaOINKEHME)

Definition

MamepeHre BpemeHn. Bpemsa mexay nepeceveHnamm Mid Ref aByx pasHbix Tpacc nnm
3aKpbITas obnactb Tpacc.

MavepeHne BpemeHn. Bpewmsi, Heobxoaumoe Afsi TOro, YToObl 3aHW (OPOHT MNEPBOro
UMNyrnbCa B OCUMITIorpaMMe Unm CTpobrpoBaHHOM obriacty ynan ot 3HadeHusi High Ref (mo
ymoiaHmio = 90%) Ao 3HaveHns Low Ref (o ymonyanuio = 10%) oT ero KOHEYHOrO 3HaYeHusI.

M3mepeHre BpeMeHmM s NepBoro LyKia curHana unm ctpobupoBaHHom obractu. BennumHa,
obpaTtHas nepuoay. NamepsieTcs B repuax (M'u), rae 1 'y = 1 upkn B cekyHAy.

3HauyeHve ncnonbayetcs kak 100%, koraa Tpedytotcsa 3HaveHnst High Ref, Mid Ref n Low Ref
(Hanpumep, Npy N3MEPEHMAX BPEMEHM Cnaa 1 BpeEMEHW HapacTaHus). BeluncnseTcs ¢
MCMonb30BaHMEM METOAA MUHMMYMa / Makcumyma nnm rmctorpammbl. Metog min / max
ncrnonb3yeT HaaeHHOe MakcuMaribHoe 3HadveHre. MeTog rmcTorpaMMbl UCnonb3yeT Hambonee
pacnpoCcTpaHEHHOE 3Ha4YEeHNE, HAXOASLLIEECH BhILLE CpeaHen ToYkn. N3mepsaeTcs no Bcen
ocumnnorpaMmmMme U cTpodrpoBaHHON 30HE.

3HaueHune vcnonbayeTcs kak 0%, korga TpedytoTes 3HaveHus High Ref, Mid Ref n Low Ref,
HanpuMep, NPy N3MepeHnsx BpEMEHN cnaga 1 BpemMeHn HapacTaHus. MoxeT ObITb
paccyMTaHo C MCMOMb30BaHMEM METOAA MUHUMYMa / MakcMMmyma unm ructorpammblt. Mpy
MCMonb3oBaHMM MeToda min / max 3TO MUHUManbHOE HageHHOoe 3HaveHme. [pu
MCMoSb30BaHUM METOAA MMCTOrpaMMbl OH OTHOCUTCS K Hanboriee YacToMy 3HAYEHIO,
HaxogsALLemycs Huxe cpeaHei Todku. MamepseTca no Bcen ocumnsiorpamme unm
CTPOOMPOBaHHOM 30HE.

WamepeHne HanpsbkeHus. MakcumanbHas amnnmTyaa. OBbIYHO MakcymaribHoe
MONoXMTENLHOE NUKOBOE HanpshkeHue. MiamepsieTcst No BCel ocuunnorpamme unm
CTPOBMPOBaHHON 30HE.

NamepeHue HanpsikeHns. CpeaHee apudmeTdeckoe no Bcen hopme curHana unu
CTpobBMpoBaHHOM obracTu.

NamepeHne HanpsikeHnsa. MyHnvaneHas amnnmutyga. O6blMHO MakcumaribHOe oTpyuaTensHoe
MMKOBOE HanpspkeHme. VamepsieTcs No BCen ocumniiorpaMmMe Unm CTpodnpoBaHHOM 30HE.

W3vepeHme BpemeHm NepBeoro LvKIa cvrHara um cTpobmrposaHHomn obrnacty. OTHOLLEHUE LUIMPUHBI
OTPMLIATENBHOTO UMIMYTTBCA K MEPMOY CUrHamNa, BbIPabKEHHOE B MPOLIEHTaX.

I/I3|\/lepeH|/|e HanpsxeHn4d. |/|3MepﬂeTCF| no Bcen ocumnnorpaMmmve nnm CTpO6VIpOBaHHOIZ 30He.

M3mepeHre BpemeHn NepBOro MMMynbca B oOpmMe BOJSHbI U1 B CTPOBMPOBaHHOM 0briacTu.
PaccrosHue (Bpems) mexxay Todkammn MidRef (no ymondaHuio 50%) amnnutyasl
oTpULIaTENBLHOTO UMMYIbCA.

M3mepeHne HanpspkeHusi. AOCOMIOTHAs pasHuLIa MeXay MakCUMaribHOM U MUHUMarbHOM
amMnnMTyLon ANst Bcen hopMbl cuUrHana mnm CTpooupoBaHHoM obnacTu.

MamepeHne Bpemenn. Cymma curHana onepexaeT U oTCTaeT BO BpeMeHW. BripaxaeTcs B
rpagycax, rae 360 ° cCocTaBnsAT OAMH LMK CUrHana.
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Tabnuua 3-4: OnpegeneHus nsamepeHun (NpoaomkeHue)

Name OnpepeneHue

5 Period NamepeHne BpemeHu. Bpems, HeobGxoammoe ONsi MOSIBIIEHUSI MEPBOro MOSIHOMO LMKa
curHana B dpopme BOIMHbI UN B CTpobmpoBaHHoM obnacTtu. BennunHa, obpatHas yacToTe.
MamepsieTca B cekyHaax.

i [ Positive Duty M3amepeHiie BpeMeHM NepBOro LyKIa curHana unm ctpobupoBaHHon obniactu. OTHoLLEeHWe

Cycte LLUMPUHbBI NONOXXNTESbHOIo MMMyrnbca K nepunoay curHana, BblpaXxeHHoe B NpoueHTax.

lMonoxumernbHbil paboyuti YUK =

Positive Over-
shoot

NamepeHne HanpspkeHust Mo Bcel (hopMe BOITHbI U CTPOBMPOBaHHOI 06acTw.

1 Positive Width VI3MepeHvie BpeMeHy NepBoro Mmnyrnbca B (boplvu? BOJIHbI N B CTPOOMPOBaHHOM
obnactn. PacctosiHue (Bpems) mexay Todkamm MidRef (no ymonyanuio 50%)
amMnAnTyabl NONOXUTENBHOrO MMMYMbCa.

_/~ Risetime MamepeHnne BpemeHn. Bpems, Heobxognmoe nepeaHemy hpoHTy NepBoro umnysbsca B
dopme curHana unm ctpobmpoBaHHOM 06nacTh, YTOObI NOAHATLCA OT 3Ha4YeHuss Low Ref
(no ymonuanuto = 10%) o 3HaueHus High Ref (no ymonyaruio = 90%) oT ero KoHeYHOro

3Ha4YeHn4.

I/IsmepeHme Hanps>XxeHu4. NcTrnHHoe cpegHekBagpaTtn4yHoe 3Ha4YeHmne HanpsXxeHud rno

BCew dhopme curHana mnm ctpobrpoBaHHoM obnacTu.
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Ovicnnewn M3MepeHVII7I O6nacTb CYMTbIBaHMS pe3ynbTaToB M3MEPEHWUI HAXOAMTCS Ha NPaBo CTOPOHE

ocuunnorpamMmmbl.
Usmepenue
Ob6nacmov
cuumvIeanus
Operation
3-52

OKHO. Bbl MOXeTe oTobpaXaTh 1 NOCTOSIHHO OOHOBISITH 40 YETLIPEX M3MEPEHNI
O[IHOBPEMEHHO. [pr 0TOOpaKeHNN MEHIO 3Ha4eHKs OToBpaxatoTcs B obriactu
KOOpAUHATHOM ceTky. Ecrin 0bnacTb MeHto nycTa, To pesyrnbTaThl OTOOpaXatoTCs
B KpaHeM npaBom yrny (cM. PucyHok 3-26).

N

f
Run: 106kS/5 sample
........ T I
S Y If cht periog,
W [{ T ced 1.010ms 7
. - i \
E i €hl ~width
Lo 3088
: | | Jand 4
N | :
T . o Ch1 +Duty
30.4%
Ch1 ~Over
] 3.3%
ICh | I S SEONE THT 7 TOR Y
\.

PucyHok 3-26: MNokasaHusa namepeHumn

YUTo0bI UCTonb30BaTbL aBTOMaTUYECKME M3MEPEHS, BaM B NEpBYIO 04epeab
HeobxoanMo obecneynTs NOCTOSIHHOE OTODpaxeHWe (OOPMbI cuUrHana ans
namepenmns. Moxet nomoub Haxkatne Ha AUTOSET. Korga y Bac Oyoet
NoCTosIHHBLIA aucnnen, Haxmute UIBMEPUTH, MEASURE 4To6bl OTKpPbITE MEHIO

MamepeHue.
(PvcyHok 3-27).
BbI6op n3mepeHus

M3amepeHus nponssogaTes Ans BbibpaHHon (hopMbl curHana. Ha gucnnee
N3MEPEHU OTODPAXKAETCs KaHarl, Ha KOTOPOM BbIMOSHSETCH U3MEPEHME.

1. Haxxmmte MEASURE - BbibepuTte Measmmnt (main).

2. BeibepuiTe navepeHne B G0KOBOM MEHIO.
Hwke nprBeaeHs! COBETHI MO BBIMONHEHUH) aBTOMATUYECKUX U3MEPEHWIA:
m OHOBpPEMEHHO MOXHO BBIMOMNHATL HE Gonee YeTbipex 3MepeHuii. YTobbI
000aBUTb NATYHO YaCTb, Bbl AOMMKHb! YAANWTE OOHO U HECKOIBKO

CYLLIECTBYIOLLIVIX M3MEPEH

WN.
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B YTOObl U3MEHWUTL UCTOYHUK AJ151 UISMEPEHUIA, MPOCTO BbIGEpUTE
APYron kaHarl, a 3aTem BblbepuTe HyXXHble N3MEPEHUSI.

+  ByabTe 0CTOPOXHbI NPV aBTOMATUYECKVX M3MEPEHNSIX
3aLyMIIEHHbIX CUTHAIOB. Bbl MOXeTe U3MepUTb YacToTy LUyMa, a He
Xernaemyro oopmy BOSTHbI.

Baw oumdpoBbiBatoLLmMin ocumniorpady NoMoraeT naeHTMnumMpoBaTb
Takve cuTyauum, oTobpaxkas npegynpexaaroLlee CoobLLeHMe O HN3KON
aMnnMTye CUrHarna urnm HA3KOM paspeLLeHnn.

4 N

Run 160kS/s sample
k
L1

e

Select |

IéMeaﬁurement'

I i B s Famt B B N
: Detay
A |
Phase g
SR I
< Burst width %

WA (oomv 00D M Se6s CRT S 10Rmv]  ~more~
. . . i : : 3ef 7
GIOET [ iH'lqlz;'tiv F—
e | Remove Gating feferance
Measrmnt | 3 Letup snapshot ‘
S Messnnt OFF Ll gram]  Levels
N /
\ v

PucyHok 3-27: MeHio namepeHui

YpaneHve nsamepenHni

Beibop Remove Measrmnt npeaoctaBnseT sABHbIN BbIOOP AN yaaneHus
N3MepeHuii C Ancnres B COOTBETCTBUM C UX MOMNOXEHNEM CUUTLIBAHUS.
MamepeHue 1 - 3To BepxHUi pesynbTart. ViamepeHne 2 HaxoauTes nog, HUM
1 Tak ganee. Nocne Toro, kak pesynbTaT M3MepeHns oToOpaxxaeTcsi B
obnacTu akpaHa, OH OCTaeTCs Ha CBOEM MeCTe, iaKe ecnv Bbl yaanuTte
BCE NoKa3aHus U3MepeHuin Hag, HUM. YTobbl yaanuTb uaMepeHust:

1. Haxxate MEASURE- + Remove Measrmnt (main).
2. B 6OKOBOM MEHIO BbIOEPUTE M3MEPEHNE, KOTOPOE HY>KHO YaanuTh. Ecnm Bbl

XOTuUTE yaannTb BCE NU3MEPEHNA OOQHOBPEMEHHO, HAaXKMUTE «l/l3mepeHV|s|
All» (CBOKY).
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CTpobupoBaHHbIE U3MEPEHMS
@YHKUMSA CTPOOUPOBaHUS MO3BOJISET ONPaHNYNTL UIMEPEHUS
ornpenesnieHHo YacToeto curHana. Korga cTpobupoBaHue BbIKITIOHEHO,
ocuyumsnorpacgh BbIrNOSTHAET U3MEPEHUS 110 BCEV 3ar1cy CUrHarsna.
Korga cTpobupoBaHmne akTMBUpPOBaHO, 0TOBPAaXaroTCs BEPTUKASIbHbLIE
Kypcopbi. VIcrionb3yiTe aTu Kypcopbl 419 ONpeAEsIeHNs y4acTka CurHana,
KOTOPbIV ocynIiiorpagh 4OIKeH n3mMepuTb., ITO Ha3bIBAETCH 3aKpPbITOM
30HOM.

1. Haxwmmre MEASURE .... Gating (main) -> Gate with VV Bar Kypcopb! (c6oky)
(see Figure 3-28).

Run: 100ks/s ~ Sample . ;

3.
By ! ;

) I ]
A 2.03ms i e |
@ -1.23ms ] Gating |
Cht ampl
sedmy
gwww‘ P ] \
| l k E
. J i g
?‘; 200my T T T M BB0us Chl S 108mV. s
getact H% h iow y :
i Remove ] Gatmg g Reference
Meastmng [ Setup Shapshot
| for Ch? Measrmnt on Hlstagmm Levels 2
- S/
'
vy

PucyHok 3-28: CtpobupoBaHue MeHI0 N3MepeHumn

2 /cnonbays pyyKy oOLLEro HazHa4YeH1s, NepeMECTUTE BbIOpaHHbIN (aKTUBHBIN) Kypcop.

Haxxvre TOGGLE, 4Tobbl M3MEHWUTb aKTUBHBIN KypCOp.

OToBparkeHVe MEHIO Kypcopa U1 BbIKMkoYeHWE KypcopoB V Bar He BbikmtouaeT
cTpobumpoBaHue. (CTpenkv CTpobrpoBaHUst OCTAOTCA Ha AKpaHe, ykasbiBas
0bnacTb, B KOTOPOW CTPOBUPYETCH M3mepeHue.) Bbl A0MKHbI BbIKMKOUATL
CTPOOVpOBaHe B GOKOBOM MEHIO CTPOOMPOBAHMS.
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NOTE

Kypcopbi 0TobpaxaroTcsi OTHOCUTESIbHO BbIOPaHHON ¢hopMbl curHana. Ecrm
Bbl BBIMOJTHAIETE UBMEPEHNE C UCITOMb30BAHNEM ABYX CUIHANO0B, 3T0 MOXET
CTarb UCTOYHUKOM I1yTaHuLbl. EC/v Bbl OTKITIOYNTE rOPU30HTAITbHYIO
CUHXPOHU3ELMIO U OTPErYSINPYETE rOPU30HTAIILHOE MOSTOXEHNE O4HOIo
CUrHasa He3aBncumo OT ApPYroro,

Kypcopbi nosiBaTcs B TpeOyeMoi o3numm OTHOCUTESTbHO BbIOPaHHON GhopMbl
curHana. CTpobupoOBaHHbIE N3MEPEHUS OCTAKOTCS TOYHbIMMU, HO
0TOOPaXaeMble MOSIOXEHNS KYPCOPOB U3MEHSIOTCS PH U3MEHEHNN
BbI6paHHOV GhopMbI CUrHarNA.

Hacrtpovika Bbicokoro-Hu3koro

TTyHKT «HacTpoViKa BbICOKMX U HU3KUX 3HAYEHWN» NPeAoCTaBsI[aeT 48a
BapUAaHTa ONMpeaeneHns OCUNITIONPaghoM BLICOKUX U HU3KUX YPOBHEN
curHanoB. 3To rmcTorpamma v MUH-Makc.

m [IcTOrpaMma ycTtaHaBnNMBaEeT 3HaveHnst ctatucTudeckn. OH BblGupaeT Hanbonee
pacnpoCcTpaHEHHOE 3HaYEHUE BbILLE UMW HUXKE CPEOHEN TOUKU (B 3aBUCMMOCTY OT TOrO,
onpenenseT i OHO BEPXHWIN UMW HKHUIA OMOPHBIN YPOBEHb). MocKonbKy aTOT
CTaTUCTUYECK NOAXOA UTHOPUPYET KpaTKOCPOYHbIe abeppaumm (BbiGpoch, 380H U T. [1.),
rVICTOFpaMMa - nyduan HaCTDOVIKa Ana nccnenosaHna MMnynbCcoB.

m MyH-MaKC MCronb3yeT MakCUMarbHOE M HaMMEHBLLIEE 3HAYEHUsT 3anncK curHana. 1ot
napameTp fy4Lle BCEro noaxoamT As1s UCCReaoBaHnNs CUrHaroB, Y KOTOPbIX HET O0mbLUMX
MNJI0CKUX yHaCTKOB npun 06LLI,€M 3Ha4YeHUN, TakuX KakK CMHycounaaribHble U TpeyrorbHbI€ BOJHbI
- MpaKTn4eckn Nobon opmMbl curHana, Kpome MMMybCOB.

Kak ncnonb3oBaTh BbICOKUN-HU3KMIA Seiup:

Haxxvute MEASURE - High-Low Setup (ocHoBHas) ... 'ctorpamma nnv MuH-
Makc. cropoHa). Ecrin Bel Beibepete MuH-Makc, Bbl Taioke MOXeTe NpoBEPUTh
1 / UM U3MEHUTL 3HAYEHKS C MOMOLLIBHO [TTaBHOMO MeHH0 KOHTPOMbHbIX
YPOBHEN.

KOHTpOribHbIE YPOBHA

[Nocre onpeaeneHns onopHbIX YPOBHEN OLMpoBbIBatOLLMIA ocLmniorpad
UCMONb3yeT WX Ansi BCEX U3MEPEHNN, TPEOYIOLLIMX STUX YPOBHEN. YTOOLI
YCTaHOBUTb KOHTPOJTbHBIE YPOBHU:

1. Haxxmmte MEASURE- + Reference Levels (main) - Set Levels (6okoBas
CTOpPOHA), YTOObI BbIGpaTh, OyAyT N 3TanoHbl 3aaaHbl B% OTHOCUTENBHO
Bbicokoro (100%) v Huskoro (0%) nnu sIBHO 3afaHbl B eAVHULAX BbIGpaHHON
popMbI curHana ( 06b14HO BombT). CM. PucyHok 3-29. VicnonbayiTe pyyky
00LLIEro HasHa4YeHWs Ans BBOAA 3HAYEHWIA.

% - BbIGOP NO ymon4aHuo. 3TO NONE3HO AN NPUIIoXKEHW obLLero
HasHa4eHus1.

m EAMHMUBI NonesHbl Ans yCTaHOBKM TOYHbIX 3Ha4YeHWn. Hanpumep, ecrnv Bl
NblTaeTECb N3MEPUTL TEXHNHECKME XapakTepucTuku uenu RS-232-C, Bbl
MOXKETE YCTaHOBUTb YPOBHM TOUHO HA 3HAYEHWNST HANPSKEHWS cneumdmrKaumm
RS-232-C, onpenensisi BEpXHEE U HKHEE OMOPHbIE 3HAYEHUS B eQMHMLIAX
N3MepeHust.
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2. Haxxwvire High Ref, Mid Ref, Low Ref i Mid2 Ref (cGoky).

e m High Ref - ycTaHaBnmMBaeT BbICOKA OMOpHbIN YpoBeHb. o ymorsaniio 90%.
7 m Mid Ref - ycraHaBnvBaeT cpeaHMiA OropHbIN ypoBeHsb. 1o ymortannio 50%.
- m Low Ref - ycraHaenmBaeT H3iui1 OropHBIn ypoBeHs. Mo ymordarnio 10%.
S - . . .
m Mid2 Ref - ycraHaBnvBaeT cpegHUIN OropHbIN YPOBEHb, UCTIONB3YeMbIn st
BTOPOIO CUrHara, yKasaHHOO B M3MEPEHUsIX 3a0epia v doasbl. 1o ymoraHnio
50%.
4 A
Wi 100kS/s Sample Set Levals in: EF units G
i T
i Referepce
Levels
: A cht Ampl -\
ety ﬂ-ﬂwm e T Y baneat] Eol
1 § ;
[' 5 ! [ T R R
i High Ref g
] I ! i e ~
] | -
: _F :
Mid Ref
5% .
vy
Low Ref X
0%
m 200my : : M :59135.1‘5 Clﬂ‘f 1GSmV. N;iﬂ_é naf
1 58 %
Selact sati E—Elghfmw " e ]
meastmnr| G| B |, Seien g snapsho: !
\.. oy
\
PucyHok 3-29: KoHTporsbHbIe YPOBHN MEHIO U3MepeHust
ViamepeHue 3agepxkn

V3amepeHne 3agepxku No3BOISIET BaM M3MEPSITb OT Kpasi BbIGpaHHOIo
curHana Ao Kpas pyroro curHana. Bel nonyyaete JOCTYN K MEHIO M3MepeHns
3a[EPXKKN YePES3 MMABHOE MEHIO M3MEPEHVS:

Haxmmte MEASURE ..., Bbibepute Measrmnt (main) ..., Delay (side). 31o
BbI30OBET MTaBHOE MEHIO U3MEPEHMS 3aaepkm (pucyHok 3-30).

3agepka go - 4Tobbl BbIBpaTh CurHars, KoTopbi Bbl XOTUTE U3MEPUTb,
ncnonb3ymnTe NyHKT MaBHOro MeHto 3agepxka 0o. Popma BOrHbI, O KOTOPOK
Bbl BbINOSHSAETE U3MEPEHWS, ABNSIETCS BbIOPaHHOM (DOPMOW BOSHBI.

1. Press MEASURE..., Select Measrmnt (main) - Delay (side) .., Delay

Haxxmure MEASURE ..., BbiGepute Measrmnt (main) - Delay (side) ..., Delay ® (main) -
+ Measure Delay to.
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2 Press Measure Delay to (side) repeatedly or turn the general purpose

HeckonbKo pa3 HaXXMUTe KHOMKY U3MepeHus 3a0epXKK1 B CTOPOHY () unu
NOBEPHUTE PyUyKy OOLLIEro HasHa4eHus, YTOObI BbIOpaTh 3aAepKKy curHana.
[na TDS 420 u TDS 460 poctynHbl cnepytowme BapuaHTbl: Ch1, Ch2, Ch3,
Ch4; n Math1, Math2, Math3, Ref1, Ref2, Ref3 n Ref4.

[na TDS 41 O Bo3amoxHbI cnegyrowme BapuaHtbl: Ch1, Ch2; u Math1, Math2,
Math 1, Ref1, Ref2, Ref3 n Ref4.

4 ey |

Run: 100kS/$ Sample
[. T L

R s ...
. . . b ] i : : Z

- | vVerify ot change the waveform to which 1)eia‘{rl R
witl be measured, the Search Direction, and the

Edges at which 10 meastre. When you are
. | satisfied with the selections, press Create
Measurement.

Press CLEAR MENY 10 return t¢ the Measure

Chi | menu without creating the Delay measurement. Temy. QK

. 1 Create

L — _{Measurement
Defa TE— Edges

cﬁyp By ! | l i

Pviotiok330: Verovavieperssaoepu-3aepuralo

Sa,u,ep»(l(a KpaeB - NYHKT 1aBHOro MEHKo «Kpaﬂ» MO3BONAET yKasaTtb, MEXAY
KaKnMn KpasdMun Bbl XOTUTE, 4TOObI n3MepeHusa c 3a,El,ep>KKOI;1 BbINOJTHANNCH
Mexay HAMN.

Haxavire MEASURE- + Select Measmnt (main) - + Delay (side) ...

Kpomku (ocHoBHbIe). [NosiBUTCA GOKOBOE MEHHO MPaHWL, M HanpaBneHNIA
3apepxkn. Bolbepute ogHy 13 KOMOMHaLWIN, OTOBpaKaeMbIX B OOKOBOM MEHHO.
BepxHuin curHan Ha kakKaoMm 3Hauke NPeAcTaBnsieT CUrHas ot Havara, a HYPKHUN
- curHan go.

Crpenkv HanpasneHus BbIGOpa NO3BONSOT BaM yka3aTb NPAMON MOUCK Ars
0bevx cUrHasnoB MInv NPSIMON NMOVCK A5 cUrHarna oT M NOWCK Hasag, 415 curHana.
[MocnegHun BapyaHT noneseH And BolAeneHus onpeaeneHHomn napsl pebep m3
noToKa.
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CHUMOK

U3MepeHnm

3-58

Omo6paxeHue CHUMKO8

CosnaHve nsmepeHns 3aaepkku - Mocrne Toro, Kak Bbl ykasanu hopMbl
CUrHaroB, MeXay KOTOpbIMU Bbl U3MEPSIETE, U Kakne OPOHTLI UCMOMNb30BaTh,
BaMm HeobxoayMO YBE4OMUTL OLMAIPOBaHHbI ocumnriorpad, YTobbl
NPOAOIMKNTL N3MEPEHNE.

Haxatb Delay To (main) .... OK Create Measurement (side).

YUTOObI BLINTU N3 MEHIO N3MEPEHUS 3a0epXKKM Be3 co3aaHMs U3MEpPEHs
3apepxku, HaxxmmTe CLEAR MENU, 4To BEpHET Bac B MEHIO N3MEPEHMSI.
WHoraa Bam MOXET NOHaaobmUTeCs YBUAETL Ha aKpaHe Bce
ABTOMATU3NPOBaHHbIE N3MEPEHNS OAHOBPEMEHHO. [1rst 3TOro NCMofb3ynTe
Snapshot. Snapshot BbinonHAET BCe namepeHnst oguHO4HOM hopmbl
curHana, 4oCTyrnHble Ans BbIGpaHHOM (hopMbl crrHana, 1 otobpaxaeT
pesynbrarthl. (M13mMepeHusi He OBHOBMATCA NOCTOSHHO.) OTOOpaXkakoTCsa BCe
n3mepeHusi, nepedmncnenHble B Table 3-4 Ha cTp. 3-49, 3a ncknoveHnem
3agepxky 1 asbl. (3agepkka 1 chasa - 3T0 3MepeHUsi C AByMs cUrHanamm
1 HegoCTyMHbI B Snapshot.)

O6nacTb CYMTBIBAHWA Arst MOMEHTAITBHOIO CHUMKA U3MEPEHWI
npeacraenseT cobon BCMIbIBAOLLIMIA 3KpaH, KOTOPbIN Npy OTOBpaXKeHn
nokpkiBaeT okoro 80% nrowaawm ceTku (M. PrucyHok 3-31). Bel MoxeTe
oTobpaxaTb CHUMOK MNoBOoro kaHana 1 cnpaBoYHON NaMsaT, HO
OOHOBPEMEHHO MOXET OTOOPaXKaTbCSA TOMBKO OAMH CHUMOK.

. N
Run: 100k5/% . Sample
x ' ) n 2
snapshot
Snapshot on [Wi§ ]
Peried  © 1.830ms Freq © %49.56 H2
+Width : S10Ms ~Width @ 1.340ms
e Brstwd ;0 4.200ms
Rise :Bus Fall T RUs
+Duty 1276 % -puty [ 724 %
+Over 1 3.2% -Over [ 1.8%
-k High  : 488mv 1.o%e T 1BMY
- Max LRV Min Lo 24 MY
Amplt L 30dmy Pl=pk  : 528mY
. Mean L137.2mv Cyelean: 123.6mv
EL  Rus L 270.4mv CYeRMS : 238.0mv
' i Ared L 684,40V Cycarea | 22R.72uVs :
T T

Remove | Gating [FEN10W)peference

etiip A
Histogram| Levels

iMeasrmnt |,
Cter Chi Measrmnt GFF

Figure 3-31: Snapshot Menu and Readout

YUTto0Obl Mcnonb3oBaTb MOMEHTAarbHbIA CHUMOK, Bbl6€pVITe NMOCTOAHHOE

oTobpaxkeHne hopMbl curHana ans nameperusi. Moxet NomMoYb HaxxaTtue
Ha AUTOSET.

1. Haxxmute UBMEPUTB meacype ..., SNAPSHOT (rnasHbIn).

Reference



Measurement System

2. Haxxmute SNAPSHOT (ocHoBHow) unu AGAIN (6okoBom), 4TOGbI
caenartb ellie 0OAVUH MOMEHTarbHbIA CHUMOK.

OGpaTtuTe BHAMaHME Ha TO, YTO Ha 3KpaHe CHUMKa OToOpaxaeTcA
KaHari, Ha KOTOPOM CO3AaeTCA CHUMOK.

3. Haxmure "Yaanutb nsmepeHue”.

COO6pa)KeHVIFI npwn cosgaHnn CHMMKOB
|_|pl/l Mncnonb3oBaHUM CHMMKa NOMHUTE O CreayroLlmnx
MOMEHTax:

m [lepen Tem, Kak caenaTb CHUMOK, yoeauTecs, YTo ocuprriorpaMma
oTobparkaeTcs npaeuribHO. CHAMOK He MpenynpeXxaaeT, eCrv curHan
HenpaBuIbHO MacLUTabnpoBaH

(KMMNNMpoBaHWe, HU3Kas aMMNIUTy4a cUrHarna, HU3Koe paspeLLeHre U T. 4.).

m YTOObI M3MEHUTL UCTOMHMIK 4N CO30aHUs CHUMKA, MPOCTO BbIOEpUTE Apyrow
KaHar, Matematvky 1 bopmMy curHara B MamsiTv 3TarnoHHOMo curHara, a 3ateM
CHOBA BbIMOSTHATE CHUMOK.

m MoMeHTarbHbI CHUMOK JenaeTcs Mpy Mory4eHn 0gHOro curHarna (Mnm
nocrneaoBaTternibsHOCTM coopa AaHHbIX). 3mepeHus Ha 3kpaHe MOMEHTaITEHOTO
CHMMKa He OBHOBMSAKOTCS! MOCTOSIHHO.

m ByabTe OCTOPOXKHBI NPV aBTOMATUHECKMX M3MEPEHMSIX 3aLLYMITEHHBIX CUTHAITOB.
Bl MOXXETE M3MEPUTL YaCTOTY LLIYMA, a He eraemyto bopMy BOSTHbI.

m OBpaTnTe BHMaHWE, YTO HaxkaTue JtoBOM KHOMKX B IMaBHOM MEHHO (Kpome
«CHMMOK») 1 Ntobo KHOMKN Ha NepeaHeN NaHesnm, Kotopasi OTobpaXkaeT HOBOE
MeHI0, yaarnsieT CHUMOK C AVCTITIES.

m Vicronk3ywite HacTpoliky High-Low (cTp. 3-55), KOHTpOrbHbIE YPOoBHM (CTp. 3-55)
N CTPOBUPOBaHHbIE M3MepPEHMs (CTP. 3-54) C MOMEHTaITbHBIM CHUMKOM TOHHO Tak
e, Kak Npy oToBpakeHUM OTAENBHbIX M3MepeHui 3 MeHto Select Measrmnt.

For More Cm. MNpurnoxerre ¢: AnropyUmvbl Ha cTpaHnLe A-24.
Information Cm. Viamepenust Ha CTp. 2-26.

Cm. Mprmep 3: ABToMaTtrHeck/e navepenus, crp. 1-18.
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AKceccyapbl 419 A4aTYUKOB

crnonbayembii NPOGHUK 1 TO, Kak Bbl MOAKIOYAETE ero K UCTOUHIKY curHana,
BIMSIOT Ha

rnonyyeHvie ocumnorpacdom 3anvcu BosH. [1Ba BaxkHbIX dhakTopa - 310
VHOYKTUBHOCTb 3a3eMISIIoLLIEro NPoBoAa (BBEAEHHAs MPOGHMKOM) U
dhuamnyeckasi cxemal CBOKO CXeMy 1 KOMMIEKTYIOLLIE YCTPOCTBA.

[nsa Toro YTobbl U3MEpPeHNe amMnNUTYAbl UMENO CMbICH, Bbl JOMKHbI AaTb
M3MEPEHMI0 HEKOTOPYHO TOUKY! YCTYNUYMBOCTbL. 30HA Npe/riaraeT Bam

BO3MOXHOCTb
NHayKTMBHOCTL COPOCUTL HaNPSPKEHE C ero HAKOHEYHVIKA Ha 3eMITio. UToBb! caenaThb BaLum
3a3eMIieHuns M3MEepEeHVs MakeMMarisHO TOUHBIMI, 3a3EMINSIHOLLINIA NMPOBO/, 30HAA AOMKEeH

3-60

ObITb NOOKIMOYEH K

3a3emrneHue.

OpHako, Koraa Bbl KacaeTech KOHYMKOM LLyTa LEnu, Bbl BBOAUTE

HOBbIE CONPOTUBIEHNE, EMKOCTb U MHOYKTUBHOCTL B Lienm (pUcyHok 3-32).

Probe
Rsource Tip Inductance 4
Probe Probe
oouree Rn 10 Mfl 10.0 pF

Ground Lead inductance Lgl
Figure 3-32: LLlyn A no6aBnsieT conpoTUBIIeHNe, EMKOCTb U MHAYKTUBHOCTL

[ GonbLUMHCTBA Lienei BbICOKOE BXOAHOE COMPOTUBIIEHME MaCcCUBHOIO NPOBHUKA OKa3bIBAET
HesHaunTensHoe BrnaHne Ha curHan. OgHaKko nocnegoBaTterbHble MHOYKTUBHOCTY, MPeACTaBnNeHHbIe
HaKOHEYHWKOM NPOBHYIKa 11 3a3eMNSOLLIMM MPOBOAOM, MOTYT MPUBECTU K Napas3uTHOMY PE3OHAHCHOMY
KOHTYpY, KOTOpPbI MOXET «3BEHETLY B Mpeaenax norockl nponyckaHus o! ocumnnorpad. Ha Puc. 3-33
MoKasaHo BNMSIHNE OOHOIO 1 TOTO XKe CUrHara Yyepes OauH M TOT XKe NPOBHVK C pasHbIMU BbIBOJAMM
3a3emreHus.

YxyALeHne BpeMeHM Bbi3bIBaHNSA 1 HAPACTaHUst MOXKET ObITb CKPbITO, €CINN YacToTa He BbiLLe! To
MHOYLMPOBaHHbIV BbI3bIBHOWM CUrHan 3a npeaenamMm nonocs! npornyckanust o! ocuynnorpad. 11 bl 3HaeTe
camomHaykumio (L) n emkocTb (C) 30HAa 1 3a3eMIsIOLLErO NPOBOAA, Bbl MOXETE paccqUTaTh
NPUBNN3NTENBHYIO PE30HAHCHYHO YacToTy (10), Ha KOTopoW

napasvTHbIA KOHTYP PE30HUPYET:

£ 1
, = S
27 x JLC

YMeHblLeHNe UHOYKTUBHOCTY 3a3eMIISIOLLIEro MPOBOAa yBeSIMYMBaeT Pe30HAHCHYH YacToTy. B
naeane MHAYKTMBHOCTb OCTAaTOMHO Mana, YTo0bl pe3ynbTupytoLLas YacToTa Obina Bbille
4yacToTa, C KOTOPOW Bbl XOTUTE NPOBOANUTL M3MepeHUst. [ns 3TON Lenm K NpobHMKam
npunaraeTcs HeCKOmNMbKO NMPUHAANEXHOCTEN, MOMOTatoLLMX CHU3UTb UHOYKTUBHOCTb
3a3eM/soLLLEro NpoBoaa.
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Probe Accessories

4" 3azemnsrowuii npogod

Mpoe0d 3a3emeHust ¢ HU3KOUI - £
UHAYKMUBHOCMbLIO

FPucyHok 3-33: UameHeHuA curHana BHocATcA 3azeMneHune
paryumka Me (1 Hc / peneHue)

CtaH AapTHble TB crieaytoLLmx onmcaHmsx OO bACHAETCA, Kak UCMOmNb30BaTb MHOME akceccyapb!,
akceccyapbl MnocTaensemMble ¢ BaLLmm gatumkom. Ha Puyic. 3-34 nokasaHbl crtaHoapTHble U

Ans NPOOHMKOB

OO0MNONHUTENbHbIE NPUHAONIEXXHOCTU OaT4HMKa, a TakKe UX KpervieHNe K AaTHnKy.

311 akceccyapbl MO0 YMEHBLLIAKOT MHOYKTVBHOCTL 3a3eMITSIFOLLIErO MPoBoaa, Jibo
YMPOLLAIT oM3N4eCKoe MCCrenoBaHMe paanyHbIX TUMOB LiEMen.

CraHaapTHble akceccyapbl AaTvka BKIHOHAoT CrEAyHOLLME AIEMEHTDI.
BrarsatoLmii KproHok

YBMparoLLMIACS HAKOHEYHMIK KPHOYKa MPUKPENITSIETCS K KOHTPOITBHOWM TOHKE CyrHana
Ans paboTbl ¢ gatymnkoM 6e3 NOMOLLM PyK. HaKoHEUHMK Kproqka MpUKpennsieTes K
KOMIOHEHTaM C BbIBOAAMM, TaKUM Kak Pe3VCTOPbI, KOHAEHCATOPbI M AUCKPETHbIE
NoMynpOBOOHVKA. Bbl Takke MOXeTe 3axBaTbIBaTb 3a4MLLIEHHbI NPOBOA,
NEPEMBIMKU, LLUMHbI U UCTIbITaTeSbHbIE LLUTLIPK C MOMOLLIBHO KPHOYKa BTAMVBaHUS.

[na MakcmarnbHOM MBKOCT C KPHOUKOM MCTIONB3YWTE OOWH U3 LLIECTUOHOMMOBBIX
3azeMnsoLLmX MpoeoaoB. OaHaKo Afa TOYHbIX M3MEPEHMIA HA BbICOKOM YacToTe
ONVHHbIE 3a3eMITSIOLLIME NMPOBOAA MOTYT MMETL CIIMLLKOM GOTbLLIYIO
WHOYKTVBHOCTb. B 3TVX Cryqasix Bbl MOXETE MCMoMb30BaTh OAHY M3 KOHAMNypaLmn
HaKOHEYHMKA MPOBHVMKA C HU3KOM UHAYKTVBHOCTHIO.

UT00b! yaanuTb HaKOHEYHVIK KPHOYKA, MPOCTO CHUMMTE €10 C 30HAa. YCTaHOBUTE €ro
Ha MEeCTO, HaflaBVB Ha PebPICTOE KOmbLIO HaKOHEYHVKa 3oHOa (cM. PycyHok 3-34).
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MarkerRing @
(Standard)

Marker Ring
(Standard) W

Compaci-to-Miniature
Probe Tip Adapter
{Optional)

S

iC Protector Tip
(Optional) 42

H " Z
Dual Lead Adapter (\
_ (OptionaI)J
jb &

Probe Tip-to-Circuit
Board Adapter
(Standard)

S
Probe Tip-to-Chassis @®

Adapter (Optional)

/@ Slip-on
v Ground Lead
(Standard)

§| Alligator Clip
/J Ground Lead
Retractable Hook Tip 5 s (Standard)
(Standard) & kJ/;}// -
KlipChip™ / / »~ Low Inductance
{Standard) Spring Tip {(Optional)
Low Inductance
Ground Lead
{Standard)

Figure 3-34: Probe Accessories
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Marker Rings

The marker rings help you keep track of individual probes and signal
sources when you have a complicated test setup. Use the marker rings
whenever you want to identify a particular probe.

Long Ground Leads

Use long ground leads when along reach s important and high-frequency
information is not. Long ground leads are ideal for quick troubleshooting
when you are looking for the presence or absence of a signal and are not
concerned with the precision of the measurement.

Because of the high inductance associated with long ground leads, you
should not use them tor precise measurements above approximately
30 MHz (or for pulses with rise times less than about 11 ns).

You can choose between a ground lead terminated with an alligator clip and
a lead terminated with a square-pin receptacle.

Low-Inductance Ground Lead

Low-inductance ground leads reduce ground lead inductance. Compared to
a typical six-inch ground lead with an inductance of approximately 140 nH,
the low-inductance tip assembly has an inductance of approximately 3 nH.
That means that your measurements are relatively free of probe-related
high-frequency degradation up to approximately 250 MHz.

The low-inductance tip has a partially insulated flexible ground pin that
allows you to ground the probe and still have a limited amount of reach with
the probe tip. Because the ground lead simply contacts the ground refer-
ence (instead of clipping onto it) you can move the probe around your
device under test with ease. The assembly s well-suited to densely popu-
lated circuit boards and multi-pin connectors.
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Probe-Tip-to-Circuit Board Adapters

The probe-tip-to-circuit board adapters let you design minimum inductance
test points into your next circuit board. That adapter provides maximum
performance for the probe, because it virtually eliminates the ground induc-
tance effects of the probe.

Instructions for installing the probe tip-to-circuit board adapters are pack-
aged with the adapters. For the best performance and ease of testing,
Tektronix strongly recommends that you incorporate the probe tip-to-circuit
board adapters (or the probe tip-to-chassis adapters described below) into
your next design.

To use your probe with these adapters, unscrew and remove the ribbed
ferrule. Use the probe tip directly with the adapter.

SMT KlipChip™

The SMT KilipChip provides hands-free attachment to a physically small
signal or ground source. The low profile of the KlipChip allows you to grasp
surface-mounted devices that the full-size retractable hook tip can not grip.

You can use the KlipChip as a ground attachment, as a signal attachment,
or to attach both to a ground and a signal.

m  For a ground attachment, use the long ground lead (described on
page 3-63) terminated with a pin receptacle and connect the termination
to the pin n one of the KlipChip shoulders.

®m  For a signal attachment, use a single-lead adapter (similar to the dual-
lead adapter described on page 3-66) and connect the termination to
the pin in one of the KlipChip shoulders.

®  For both ground and signal attachment, combine two KlipChips with a
dual-lead adapter, or use a single-lead adapter and a long ground lead.

Optional Probe
Accessories

Optional probe accessories that you can order include the following:

Low-Inductance Spring Tips

The low-inductance spring tips can ke used whenever you are measuring
devices with fixed spacings. The spring-tip & ideal for repetitive production
use. Select different length springs to match device spacings on a variety of
components. Because the spring-tip ground lead simply contacts the
ground reference (instead of clipping onto i) you can move the probe
around your device-under-test with ease.
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Probe-Tip-to-Chassis Adapter

The probe-tip-to-chassis adapter makes your test point accessible without
removing instrument covers or panels. It provides an easy-access, low-in-
ductance test point anywhere on your circuit. The probe-tip-to-chassis
adapter has the same low inductance properties as the probe-tip-to-circuit
board adapter described previously.

To use your probe with these adapters, unscrew and remove the ribbed
ferrule.

Compact-to-Miniature Probe Tip Adapter

The compact-to-miniature probe tip adapter allows you to use accessories
that are designed to accept a larger probe tip. These accessories include
the IC protector tip, single- and dual-lead adapters, and others.

To install the adapter, unscrew and remove the ribbed ferrule and screw the
adapter on n its place. (The IC protector tip discussed below i installed on
the adapter tip when shipped. Remove the protector tip by pulling it off
before using the adapter with other accessories.)

IC Protector Tip

The IC protector tip simplifies probing inline IC packages. The shape of the
IC protector guides the probe tip to the IC pin and prevents accidental
shorting of pins by the probe tip. It s used with the compact-to-miniature
probe tip adapter. When using that tip, the spacing (pitch) between leads
should ke greater than or equal to 0.100 inches (100 mils).

Because the IC protector tip prevents you from using the low-inductance
tips, you must use one of the longer ground leads. For that reason you
should take into account ground lead inductance effects on measurements
at frequencies greater than about 30 MHz.
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Dual-Lead Adapter

The dual-lead adapter makes an easy connection to 0.025 diameter connec-
tor pins (Figure 3-35). One lead connects to a ground reference pin, and the
other to the signal pin. The adapter prevents burring and pin damage that
can result when a retractable hook tip is used on soft pins. A single-lead
adapter is also available. These adapters can also ke used with the SMT
KlipChip to provide access to very small signal and ground test points.

Although the dual-lead adapter 5 an improvement over the long ground
leads in terms of added inductance, measurements at frequencies greater
than 30 MHz may require using one of the low-inductance ground leads.
Because of the length of the signal lead, the dual-lead configuration i also
more susceptible to signal crosstalk than other tip configurations.

Figure 3-35: Dual-Lead Adapter
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KoMneHcauusa gatumka

171/5000

[na naccnBHbIX NPOGHUKOB TpebyeTcst KoMneHcauus, YToGbl 0becneunTts
MakcumMarsHOe OTCYTCTBME NCKXKEHWIN Ha BXOAE OLMAPOBLIBAIOLLIETO
ocuurnorpada 1 usbexars BbICOKOHaCTOTHBIX OLLMOOK aMMnnTyAb! (CM.
PucyHok 3-36).

Hamyuk npaeusibHO CKOMINeHcupoeaH

30HO ceepxKomeHcuposaH

Hamyuk HeAokomneHcupoeaH

PucyHok 3-36: Kak komneHcaumsi Npo6HMKa BNUSIET Ha cUrHanbl

Onepau,u 9 To KomneHcupyTe CBOW 30HA:
1. MoakntounTe AaTUMK K CUrHaITy KOMMEeHcaLmm AaTtymKa Ha nepegHen

naHenu. 2, Haxxmute AUTOSET

387/5000

HOTA

Koraa you nogkntoyatoT akTyBHbINM NPOBHMK K ocumniiorpadyy (Hanpumep,
P6205), BxogHom nmnegaHc ocumnnorpacha asToMatuieckn / y
craHoBuTca 50 Om, ecrin you, Toraa NoaKoYnTe NaccuMBHBINA NPOGHUK C
BbICOKMM COMPOTMBIEHNeM (Hanpumep, P6138). You Hy»kHO YCTaHOBUTL
BXOZIHOE ConpoTuBneHne odpaTtHo Ha 1 MOM. LLar 4 obbscHsET, Kak
W3MEHUTb BXOOHOE COMPOTUBIIEHNE.

Tenepb Bam HyXHO OrpaHN4MTL MOMOCY NPOMYCKAHWS M U3MEHWTb PEKUM
cbopa AaHHbIX.

3.Haxxmute BEPTUKATIBHOE MEHIO - Nonoca nponyckaHust (ocHoBHas!) - + 20 Ml
(6okoBas),
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4. Ecnv BaM HY>XHO M3MEHWUTb BXOOQHOE COMPOTMBIEHME, HaXXMUTE
Coupling (main). 3atem nepekntounte NyHKT Q B GOKOBOM MEHIO, YTOObI
Nony4YnTb NPaBUIbHbIN MMNE4AHC.

5. Haxxwvute SHIFT ACQUIRE MENU - Mode (ocHoBHo#) - + Hi Res
(cBoky).

6. OTperynupyiTe gatyvk 4O Tex nop, noka Ha gucnnee He NosiBUTCS
poBHasa npsiMoyrorbHas BonHa. Ha Puc. 3-37 nokasaHo, rae HaxoauTcs
perynmpoBka.

Figure 3-37: P6138 Probe Adjustment

For More Cm. lMpuHagnexHoCcTV 4nst 4atinkoB Ha cTp. 3-60.
Information Cwm. Paspen Buibop gatumka Ha cTp. 3-69.
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Bbibop gatumka

MpoBHWKK, BXOASLLME B KOMMNEKT NOCTaBKM LIMCppOBOro ocumnorpaga,
MonesHbl A5 PeLLeHns LMPOKOro kpyra 3agad. OgHako ans ocobbix
CUTyaLnin 3mepeHns nHoraa TpedytoTcs Apyrne Aatyumkn. ITOT pasaen
MOMOXET BaM BblOpaTh NPaBurbHbINA 30HA AN padoThl.

Mocne TOro, kak Bbl ONpegenum1cb C TUNOM AaTyuka, KOTOPbIA BaM HY>XKEH,
ncrionbayite Table 3-5 (cTp. 3-5), 4TOOLI ONPeaenNUTL KOHKPETHBIN AATHWIK,
COBMECTVMBIN C BaLLMM LincppoBbIM ocumnnorpacpom TDS 400. Mnu
ucrionbayite Table 3-6 (cTp. 3-6), ecnu Bbl XOTUTE BbIGpaTh AAT4MK B
NPUMNOXEHNN.

CyLLecTByeT NATb OCHOBHbIX TUMOB NMPOBHMKOB: NACCUBHbLIE, aKTUBHbIE,
TOKOBbIE, ONTUYECKME NPOBHMKM 1 MPOBHUKN BPEMEHW 0 HAMPSPKEHUS.
3neck obcyxgaeTcs 6ONbLUMHCTBO M3 3TUX TUMOB; cM. Balwu katanor
npogykumm Tekironix 4nsa nonyvyeHnsa JonornHUTENbHON MHAOpMaLIMn.
lMaccyBHbIE MPOBHVKN HAMPSHKEHNS 3MEPSIIOT HanpshxeHne. B Hux
NCMOSb3YOTCH KOMMOHEHTbI NacCUBHOW LIENK, Takme Kak pe3nucTopbl,

MaccuBHbIe
NPOOHUKN
HanNpsPKeHUs1

KOHOEHCaTOoPbI N KaTyLUKU NHOYKTUBHOCTW. CyLIJ,eCTByeT TP OCHOBHbIX
Krnacca nacCuBHbIX I'Ip06HI/1KOB HanpsXeHnA:

B O6uue20 nasnauenms (8vicOKOe 6x00H0e
corpomuernenme)

W Hiskoe conpomuenervte (To)

W Buoicoxoe nanpsierivte

3oHabl 00LEero HasHauYeHMst (C BbICOKMM BXOOHbLIM CONMPOTUBIEHNEM)

MPOOHWUKN C BLICOKNM BXOAHBIM COMPOTUBIIEHMEM CHATAKOTCS K TUMUYHBIMAY
npobHmkamun ocumnnorpadpos. MpobHukn P6138, BxoasLume B KOMMIEKT NMOCTaBKM
oundpoBbIBatOLLIErO ocumnnorpada, ABNSHTCS NacCUBHLIMU NPOGHMKaMK. Beicokoe
BXOJHOE COMPOTUBIIEHNE MACCMBHBIX MPOBHUKOB (06bI4HO 1 OM) 0GecnedymBaeT
HEe3Ha4YNTENbHYIO Harpy3Ky Mo NOCTOSHHOMY TOKY U AeNnaeT MX XOPOLUMM BbIOOpOM Ans
TOYHbIX N3MEPEHNI aMMANTYAbl NOCTOSIHHOMO TOKA.

OpHako 1x eMKocTHas Harpyska oT 8 oo 12 nd (6onee 60 n® ansa 1 X) MOXET nckaxaTb
BpeMeHHbIe 1 (ha3oBble n3amepeHus. cnonb3ynte naccuBHble NPOGHMKM C BbICOKMM
BXOOHbIM COMPOTUBIIEHVEM A1 UBMEPEHWUIA, BKIHOYAIOLLIMX:

m XapakTepucTuKku ycTporcTaa (Bbiwe 15 B, npunoxenns ¢
TENnoBbIM Apendom)

m MakcumarnbHas amnnntygHas YyBCTBUTENBHOCTb NpU
NCMOMNb30BaHMK BbICOKOro mneaaHca 1 X

m bonbLion ananasoH Hanpsikenus (0T 15 go 500 B)

m KayecTBeHHble Unm rogHble / HENPOXOAHbIE N3MEpPEHS
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Probe Selection

30Hab! C HU3KMM COMPOTUBIIEHWEM (Z0)

MPOBHMKN C HA3KM MMNESAHCOM M3MEPSIOT YacToTy Boree TOUHO, YeMm
NPOBHMKN OBLLEro Ha3HaYEHMS, HO OHM OENatoT MeHeE TO4HbIE M3MEPEHUS
amnnTyabl. OHY NpeanaratoT Goriee BbICOKOe COOTHOLLIEHWE MPOMYCKHON
CMNOCOBHOCTU U CTOMMOCTM.

3TV aTumKn A0MPKHbI ObITb OKaHUMBAKOTCS BXOAOM ocumririorpadha 50 Om.
BxoaHast eMKOCTb HAMHOIO HIDKE, YeM Y MAaCCUBHBIX MPOOHWKOB C BbICOKMM Z,
06b14HO 1 NP, HO BXOQHOE COMPOTUBIEHME Takoke Hpke (00bi4HO oT 500 o 5000
Om). XoTs 3Ta Harpyska NOCTOSIHHOTO TOKA CHUMKAET TOMHOCTb aMInUTyabl, bornee
HM3Kas BXOOHas EMKOCTb CHYDKAET BbICOKOHYACTOTHYHO HAarpy3Ky Ha TECTUPYEMYHO
Lenb. 3To AenaeT NpoBHMKN Zo naearbHbIMM s USMEpPEHst BpEMEHM 1 dhasbl,
Korda TOYHOCTb aMNIUTYAb! He SBMAETCS 6ONbLUIOM NPOGIEMON.

3oHab! Zo nonesHbl Ans namepeHnin o 40 B.

[aTumky BLICOKOTO HanpshKeHUs

Y BbICOKOBOSLTHBIX NPOBHMKOB KOSPULIMEHT 3aTyXaHWst HAXOOMTCS B
ananasoHe o1 1 00X go 1 OOOX. CoobparkeHVsl, KOTOpPbIE MPUMEHUMBI K
OPYMMM NaccyBHBLIM MPOBHMKaM, MPUMEHMBI K NPOOHNKAM BbICOKOTO
HaMPSPKEHWSI C HEKOTOPBIMU UCKITFOHEHUAMM. [TOCKOMNbKY Avana3oH HaMPSHKEHWS
Ha BbICOKOBOSbTHBIX MPOBHMKax BapempyeTcs oT 1 kB 4o 20 kB (MOCTOsHHbIN TOK
+ nuk AC), KOHCTPYKLMS FOMNOBKM MPOBHMKa MEXaHNYECK HaMHOIO BonbLLE, Yem y
MaCcCMBHOTO MPOBHYKA. [1ONONHUTESNbHLIM NMPEVMYLLIECTBOM BbICOKOBOITETHBIX
NPOBHMKOB sIBNSIETCA Boree H13kasa BXoaHasi EMKOCTb (06bIMHO 2—3 nd).

P6015A

Figure 3-38: The P6009 and P6015A High Voltage Probes
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MpoOHMKKN
aKTUBHOIO
HanpsKeHust

AKTMBHbIE MPOBHMKM HAaNPSKEHUS, MHOTAA Ha3biBaeMble NPOBHUKaMm
"FET", uCcnonb3ytoT akTUBHbIE 3NEMEHTLI CXEMbI, TakWe KakK TPaH3UCTOpPbI.
EcTtb Tpu knacca akTuBHbLIX MPOGHMKOB:

*  Bblcokas cKopoCTb aKTMBHa

m [JudpcpepeHumanbHbIn akTUBHbIN
m OUKCUPOBAHHbIN aKTUBHbIN

AKTVBHbIE NPOBHNKM AN N3MEPEHNS HANPSPKEHUST MCMOMNB3YHOT aKTBHLIE
3MeMeHTbl CXeMbl B KOHCTPYKLMM NpobHMKa Anst 0bpaboTku curHarnos ot
nposepsiemoin cxembl. [na paboTtsl akTnBHbIX NpobHMKoB All TpebyeTcs
WCTOYHVK MTaHus. MNuTaHme ocyllecTBnsieTcs Nmbo OT BHELLHEro UCTOYHUKa
nuTaHus, Nnmbo oT camoro ocuunrorpada.

HOTA

lMpu nodknoyeHUU akmusHO20 npobHUKa K ocyusnnoegpagy /
ocyurnnoepacpy (Hanpumep, P6205) exodHoe conpomuerieHue
ocyunrnoepacgha / ocyunnoepagha asmomamuyecku CmaHo8umcs
pasHbiM 50 H. Ecnu you 3amem nookro4Ume raccusHbIl 30HO
(Harpumep,

P6138) you Heobxodumo 8epHymb 8x00HOe coripomuerieHue 1 mri.
BepmukanbHoe yrnpaeneHue Ha cmp. 3-98 obbsicHsemcs, Kak
U3MeHUMb 8X00HOe ConmpomusrieHue.

BbICOKOCKOPOCTHbIE aKTVBHbIE MPOOHMKM

AKTMBHbIE NPOBHMKM 06NagatoT HU3KOM BXOAHOW EMKOCTBHO (0ObIMHO OT 1 0 2
n®) npu coxpaHeHun Boree BbICOKOrO BXOAHOTO COMPOTUBIEHUS MACCUBHBIX
npo6Hukos (0T 1 Om kOm go 1 Om MO). Kak n gatunkm Zo, akTvBHbIE AATHMKM
nosne3Hbl ANst TOYHbIX U3MEPEHUIA BpeMeHmn 1 dhasbl. OgHaKo OHU He
YXyOLWatoT TOYHOCTb aMnUTyAbl. AKTUBHbIE MPOBHMKM 0BLIMHO UMELOT
OnHaMmyeckuin auanasoH ot +1 O o+ 15B.

HndbdepeHupmansHbie NPOBHUKN

OundhbdepeHumanbHble NPOBHMKM onpeaensioT NageHe HanpshKeHns Mexxay
OBYyMS TOYKaMm B TecTupyemoi uenu. [udbdepeHumanbHble NpoSHMKA
MO3BONSAOT OAHOBPEMEHHO N3MEPSATL [ABE TOUKM M OTOOpaXKaTh pasHuLYy
MeXOy OBYMS HaNPSHKEHUSIMU.

AKTUBHBbIE AndhdhepeHLmarnbHble MPOBHMKM - 3TO aBTOHOMHbIE U3AENUs,
npeaHasHaveHHble Ans ucnons3oBaHus ¢ Bxogamum 50 Om. Te xe
XapaKTEPUCTVKM, YTO U aKTUBHbIE MPOBHWUKM, MPUMEHNMBI U K aKTUBHBIM
anddepeHumanbHbIM NPOOHMKaM.

3akpenneHHble akTVBHbIE MPOBHMKM

B HekoTOpbIX NPUMOXEHNAX C Maron reoMeTprelt Unn MNOTHBIX CXeMaXx, Takmx
KaK yCTpOMCTBa NOBEPXHOCTHOMO MOHTaxa (SMD), nepeHOCHOM 30H4, CIILLIKOM
HenpakTuyeH. BMecTo 3Toro Bbl MOXeTe UCNOonb30BaTh PUKCUPOBaHHbBIE (MNk
CMOHTMPOBaHHbIE Ha nraTe NPOBHMKOB) aKTVBHbIE MPOBHWKK (N
OydepmrsoBaHHbie
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ycunuTenm), YTobbl TOYHO NOAKIHOUMTL BaLL MHCTPYMEHT K TECTUPYEMOMY
YCTPONCTBY. 3TV NPOBOHMKN UMEIOT TE KE AMNEKTPUYECKUNE XapaKTEPUCTUKN, YTO
1 BbICOKOCKOPOCTHbIE aKTUBHbIE MPOBHUKA, HO MMEIOT MEHBLLIYIO
MEXaHNYECKYH KOHCTPYKLMIO.

TokoBble NPOBHVKM NO3BONSIOT BaM HEMOCPEACTBEHHO HabnoaaTs n
U3MePsITb PopMbl BOMHbBI TOKa, KOTOPbIE MOTYT CUMBHO OTNNYaTLCA OT
CUrHasnoB HanpsbkeHms. TokoBble MPOOHMKKM Tektronix yHUKanbHbI TEM, YTO OHU
MOTYT M3MEPSITb OT NOCTOSIHHOTO Toka A0 1 ML,

JocTynHbI ABa TUMa TOKOBbLIX MPOBHNKOB: OAUH, KOTOPbIN N3MEPSIET TOMLKO TOK
AC, 1 NPOBHMKN NEPEMEHHOTO / MOCTOSIHHOTO TOKA, KOTOPbIE UCMONB3YHT
adpdpexT Xorna Ans To4HOro namepeHus coctasnsoLLmx AC 1 NOCTOAHHOMO
Toka curHana. MpobHUKM NepeMeHHOro ToKa UCMONb3YT TpaHcopmaTop Ans
npeobpa3oBaHusa NoToka Toka AC B cUrHan HanpshkeHns ans ocuunnorpada u
NMEIOT YaCTOTHYHO XapaKTEPUCTMKY OT HECKOMbKMx coteH My, go 1 MMwu,
MpOBHMKY NepemMeHHOro / NOCTOSIHHOTO TOKa BKITHOYAOT NOMYNPOBOSHVKOBbIE
NprbopbI Ha adhdexTe Xonna 1 obecnevnBatoT YaCTOTHYHO XapaKTepUCTUKY OT
NMOCTOSAHHOTO / MOCTOsIHHOIO Toka Ao 50 MIu,

Vcnonb3yiTe yCTPONCTBO AN M3MEPEHNS TOKa, 3aKMMas ero KrneLLHsaMm
BOKpYr MPOBOAA, MO KOTOPOMY NMPOXOAUT TOK, KOTOPbIN Bbl XOTUTE U3MepUTb. (B
OTnnYMe OT aMnepMeTpa, KOTOPbI HEOBX0AMMO NOAKIYaTL
nocrnegoBaTerisHO CO CXeMO. ) MOCKOrbKY TOKOBbIE MPOOHMKN HEVHBA3VBHBI, C
Harpyskomn 0bbI4HO B AnanasoHe OT MUMNMOM [0 HU3KOW JOBPOTHOCTU, OHU
0COBEeHHO MonesHbI Tam, rae BaxkHa HU3Kas Harpy3ka Ha cxemy. TokoBble
NPOBHUKM Takke MOryT NPOM3BOANTL AnddepeHLmanbsHbIe N3MePeHUs],
n3mepsst pesyrnbTaTbl ABYX NPOTUBOMONOXHBLIX TOKOB B ABYX MPOBOAHMKAX B
3aknMax NpobHuKa.

TeKywme 30HAbI

Figure 3-39: A6303 Current Probe Used in the AM 503S Opt. 03

3-72 Reference



Probe Selection

Ontunyeckue 3oHAbI

Ontnyeckue rpobHUKK ro3BOJISIIOT PACLLNPUTL QOYHKLIMN U3MEPUTESTS
OMTUYECKOV MOLLIHOCTY 38 CHET BO3MOXHOCTY BbICOKOCKOPOCTHOIO aHasm3a

aHa’sioroBblX CUrHasioB oCcLn/1/100 pacpa. Y Bac ecTb BO3MOXHOCTb
OLHOBPEMEHHO r1osiy4arb, OTO6pa)KaTb n aHalrm3npoBarTb oritn4eckme

SJIeKTpU4eckne curHarsibl. anﬂO)K ©HUA BKITIoYaroT usmepeHne riepexofHbix

OINMTUYECKNX CBOUCTB J1a3epoB, CBeToAnoAoB, 371IeKTPOOMNTUYECKUX
MOLYTIATOPOB U J1aMI1-BClIbILLIEK. Bbi Takxe Moxere nucriosib308ate 3Tm
Aardvku ripu paspa6orKe, riponsBoAcTee n O5Cﬂy)KMBaHI/IM

OIMTOBOJIOKOHHbIX CETEN yripaBJieHUA, JIOKaJslbHbIX BbIYUCTINTESIbHbIX cereli

(LAN), BOrioKOHHO-0TM4Yeckux cuctem Ha ocHoBe ctaHgapTos FDDI n
SONET, ontn4eckux AUCKOBBIX YCTPOKCTB U BbICOKOCKOPOCTHOV
OMNTOBOJIOKOHHOV CcBS3n. cuctembl.  HOTA  [pu conpukocHoBeHUn
OMNTUYECKOro Lyyna K ocLywsiorpagby BXoaHovi curHas VimrnegaHc
ocymsiorpagha aBTomaTndyecku craHoButcs 50 HM. ecrin yon  3atem
HEobXoAMMO YCTaHOBUTL MACCUBHBINA AaTHUK C BLICOKUM BXOLHbLIM
COMNpOTUBIIEHNEM. BXOAHOE COMPOTUBIIEHNE BEPHYITIOCH K 1 Mr1.
BeprukarnsHoe yripasnerne Ha ctp. 3-98 06bACcHAETCS, KaK M3MEHUTb
BXOAHOE COrnpoTUBIIEHNE.

MpeobpasoBaTesnb MTHOBEHHOIO BPEMEHHOIO MHTEpPBana B
npeobpasoBatenb HanpsixeHus (TBC) HenpepbiBHO NpeobpasyeT
nocrnenoBaTerbHbIE BPEMEHHLIE N3MEPEHMS B BPEMEHHOWN MHTEpBar B
3aBUCMMOCTUN OT )OPMbI BOSTHbI.

NMpeobGpasoBaTr
elNlb BPpeMeHMU
B HanpsXXeHune

V13meHeHWs1 BpemMeHW 00bIMHO NPOSIBIIANTCA Ha ocumnorpade kak
OBWXKEHWE crieBa HanpaBo WUIn ApoxaHue. PerynmpoBka BpeMEHHOM
pa3BePTKN UM 3aEPXKKU 3arycka MOXKET YIyudLIMTb CTabUIbHOCTb
QTOBPaKEHWS], HO OHN HE NOKa3bIBaKT AMHAaMUKY BpemeHu. TBC
pacnyTbIBaeT YacTo COMBAtOLLME C TONKY CUrHarbl 1 obecnevnBaeT
CornacoBaHHoe n3obpakeHne B pearibHOM BPEMEHM.

TVC pobaenseT Tpy oyHKLMN N3MEPEHMS K 3aBUCMMOCTM HaNPSHKEHUS OT
BpPEMEHM BaLLIero ocumnorpada: 3aB1NCcMMOCTb BPEMEHMW 3a4EPXKKN OT
BPEMEHW, 3aBYCUMOCTU LLUMPUHBI MMMYIbca OT BPEMEHM M Neproaa ot
BPEMEHW.
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Probes by Type Table 3-5 lists TDS 400 compatible probes classified by type.

Table 3-5: TDS 400 Compatible Probes

Probe Type Tektronix Model Description
Passive, high impedance P6138 (std.) 10X, 350 MHz
voltage P6101A 1X 15 MHz
Passive, low impedance Zo P6156 10X, 3.5 GHz, for 50 Q inputs (1X, 20X, 100X optional)
(low capacitance) P6562 SMT, 350 MHz
Passive, high voltage P6009 100X 1.5 KV, DC + peak AC
P6015A 1000X 20 kv, DC + peak AC
Active, high speed voltage P6205 DC lo 750 MHz FET
Active, differential voltage P6046 1X/10X, DC to 100 MHz
Active, fixtured voltage AB501 Buffer Amplifier, 1 GHz, 1 MQ, 10X
P6501 Microprobe with TekProbe Power Cable, 750 MHz,
Opt. 02 1 MQ, 10X
Current AM 503S AC/OC. Uses A6302 Current Probe.
AM 503S AC/OC. Uses A6303 Current Probe.
Opt. 03
P6021 AC. 120 Hz to 60 MHz.
P6022 AC. 935 kHz 'o 120 MHz.
CT-1/CT-2 Designed for permanent or semi-

permanent in-circuit installation

CT-1: 25 kHz to 1 GHz, 50 Q input

CT2: 1.2 kHz to 200 MHz, 50 Q input
CT4 Current Transformer for use with

AM 503S and P6021. Peak pulse

1 kA, 0.5Hz to 20 MHz with AM 503S

Optical P6701A 500 to 950 nm, DC to 850 MHz, 1V/mW
(Opto-Electronic Converters) P6703A 1100 to 1700 nm, DC to 1 GHz, 1V/mW

P6711 500 to 950 nm, DC to 250 MHz, 5 V/mW

P6713 1100 to 1700 nm, DC to 300 MHz, 5V/mW
Time-to-Voltage Converter TVC 501 Time delay, pulse width and period measurements
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Probes by Another way to classify probes is by application. Different applications
Application demand different probes. Use Table 3-6 to select a probe for your applica-
tion.
Table 3-6: Probes by Application
Telecommuni- Industrial Consumer/  High Energy Certification,
cations & Electronics  Computer Pulsed Power Regulatory, &
High-Speed Electronics Compliance
Probe Type Logic Testing
Passive, high-impedance  P6138' P61381,’ Fo1 3812 P613B % 3 P61381,2
voltage P6101A" P6101A1,2 P6101A1 P6101A1,2 P6101A1,2
Active, high-speed digital ~ P62052 3 P62052 2 P62052 ; P62052 & P62052 3
voltage
Low impedance Zo P61561,2 P61561,2 3
(low capacitance)
Passive, high voltage P6009" % P60091,2 3 P60091,2 P6009 12 P60091,2 2
P6015A 12 3 P6015A 12 8 P6015A 12 3
Active, differential voltage P60462 2 P60462,3 P60462,3
Current AM 503523 AM 503S2 3 AM 503S2,3 AM 503S2,3 AM S03S2 3
P60211,2 P6021 % P60211,2 P6021 ' 2 P60211,2
CT41< cT1122 2
cT41,?
Fixtured AB5012 3 AB501 2 2
P6501 2,3 PB501 2 2
Optical P6701A2,3 P670102,° P6701A2%.3
P6703A2 3 P6703a?% 2 P6703A2,3
P67112 3 P6711 2 3 P67112 3
P671323 P67132 3 P67132 3
Time-to-voltage converter Tvc 50125 TVC 80123 TVC 80125 TVC 50123

1Qualitative signal evaluation-use when a great deal of accuracy is not required, such as when making go/no go measurements.

2Functional testing-use when the device under test is being compared to some standard.
JQuantitative Signal Evaluation-use when detailed evaluation is needed.
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Remote Communication

You may want to integrate your oscilloscope into a system environment and
remotely control your oscilloscope or exchange measurement or waveform
data with a computer, You can control your oscilloscope remotely via the
IEEE Std 488.2-1987 (GPIB) interface.

GPIB Protocol

GPIB enables data transfers between instruments that support the GPIB
protocols, It provides:

B Remote instrument control
B Bidirectional data transfer
B Device compatibility

+ Status and event reporting

Besides the base protocols, Tektronix has defined codes and formats for
messages to travel over GPIB, Each device that follows these codes and
formats, such as the TDS 41 O, TDS 420, and TDS 460, supports standard
commands, Use of instruments that support these commands can greatly
simplify development of GPIB systems,

GPIB Interface Requirements

You can connect GPIB networks in many configurations if you follow these
rules:

B No more than 15 devices, including the controller, can be on asingle
bus,

®  Connect one device load every two meters (about six feet) of cable
length to maintain bus electrical characteristics. (Generally, each instru-
ment represents one device load on the bus.)

B The total cumulative cable length must not exceed 20 meters (about
&b feet),

B At least two-thirds of the device loads must ke turned on when you use
your network,

B There must ke only one cable path from each device to each other
device on your network (see Figure 3-40) and you must not create loop
configurations,
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GPIB Device / GPIB Device / GPIB Device
GPIB Device GPIB Device
GPIB Device GPIB Device

Figure 3440: Typical GPIB Network Configuration

Cables-An |[EEE Std 488.1-1987 GPIB cable (available from Tektronix, part
number 012-0991-00) i required to connect two GPIB devices.

Connector-A 24-pin GPIB connector & located on the oscilloscope rear
panel. The connector has a D-type shell and conforms to IEEE Std

488.1-1987. You can stack GPIB connectors on top of each other (see
Figure 3-41).

Figure 3441: Stacking GPIB Connectors
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GPIB Parameters

Ih the Utility menu you need to define two important GPIB parameters: mode
and address. You need to set the mode to talker/listener, talk only, or off the
bus. You also need to specify the primary communication address.

Operation

To set up remote communications, ensure that your oscilloscope s physical-
ly cabled to the controller and that the oscilloscope parameters are correctly
set. Plug an IEEE Std 488.2-1987 GPIB cable into the GPIB connector on the
oscilloscope rear panel and into the GPIB port on your controller (see Fig-
ure 3-42).

Controller

Figure 3-42: Connecting the Digitizing Oscilloscope to a Controller

To set remote communications parameters:

Press SHIFT UTILITY..., System (main) - 1/0 (pop-up).

Port Selection

Now you need to configure the port to match the controller (see Fig-
ure 343).

Press SHIFT UTILITY-+ System (main) - 1/0 (pop-up) - Port (main) ...
GPIB (pop-up) ... Configure (main) -+ Talk/Listen Address, Hardcopy
(Talk Only), or 0ff Bus (side)

B Choose Talk/Listen Address for normal, controller-based system opera-
tion. Use the general purpose knob to define the address.

B Use Hardcopy (Talk Only) to use the hardcopy port of your digitizing
oscilloscope. Once the port is configured this way, the oscilloscope will
send the hardcopy data to any listeners on the bus when the HARDCO-
PY button s pressed.

If the port 5 configured any other way and the HARDCOPY button i
pressed, an error occurs and the digitizing oscilloscope displays a
message saying the selected hardcopy port s currently unavailable.

m  Use 0ff Bus to disconnect the digitizing oscilloscope from the bus.
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4 - N

Run: 'IOOkS/sl_ Sample (::rIE Address; 1 N\t
e v TS : . 7 e ]
I Configuration|

B Talk/Listen
ji  Address
7

The GPIB Configuration Menu - + - + -

clolclolo

Figure 3-43: Utility Menu

For More See Hardcopy, on page 3-31.
i e amily Programmer Mariug/.
Information See the TDS Family Prog Mariua/.

See the TDS Fami/y Option 13 Instruction Manual (Option 13 equipped
instruments only).
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PynoH.

Pexvm npokpyTKu NO3BONSET BaM BUAETL MOSYYEHHbIE TOYKN AaHHBIX, HE
O0XMOasCh NONyYeHUs NMOMHOM 3anmnck hopMbl crrHana, pPeXvM NPOKPYTKA
AaeT BaM VHTEPaKTMBHYI0 0BpaTHYyto CBsI3b, HaNpUMep, Koraa passepTka
coctasnseT 10 AeneHnn, a CKopoCTb Pa3BEPTKM COCTaBNSET 1 CekyHay Ha
aenenve 1 Ha 3anonHeHne 3anucy ocumnnorpammbl Tpedyetca O cekyHa,. bes
pexuMa NPoKPYTKX Bbl AOMKHbI NoaokaaTe 10 cekyHa, YToObl yBUAETb, YTO
yrnpaBsreHue NoroKeHNeM YCTaHOBIEHO HENPaBUIibHO. B pesxvime npokpyTku
Bbl MOXETE HayaTb BUAETb pe3ynbTaThl NoYTH cpasy,

Ectb yeTbipe pexmma kpeHa (cM. PyucyHok 3-44),

Pexumbl BpaweHus

m Bpocok 6e3 cnycka
m PynoH 6e3 cnycka ¢ oiHOM NnocnenoBaTenbHOCTHO

* 3anyck ponvika
+ 3anyck pynoHa c OAYHOYHOW NOCNea0BaTENbHOCTHIO

Bpocok 6e3 cnycka

B pexxume npokpyTkn 6e3 3anycka HOBble NOMYy4YeHHbIE TOUKM AaHHbIX
oTobpaxatoTCsi Ha NPaBOM Kpato 3anncy opMbl curHana, npy aTom 6onee
CTapble TOYKN JaHHbLIX (OOPMbI BOSTHbI NEPEMELLIATCS BNeEBO. YTOObI
npekpaTutb coop AaHHbIX, HaxkmmuTe RUN / STOP.

Wcnonb3ynte pynoH 6e3 Tpurrepa, 4tobbl NOCTOSAHHO HabnoaaTh 3a
MeaJSIEHHbIM MPOLLECCOM, 3Hasi, YTO Bbl BCEraa MOXeTe BUAETb Camyto
NOCMEAHIo KapTUHY NPOUCXOASLLErO,

Bpocok 6e3 cnycka ¢ 0gHON NocrnenoBaTeNnbHOCTHIO

B pexxume npokpyTkn 6e3 3anycka ¢ oaMHOYHOW NOCNeaoBaTenibHOCTHIO
HOBbIE NMOMYyYeHHbIE TOYKWN JaHHbIX OTODpaXKalTCs Y MPaBOro kpas 3anncu
curHana, a bonee crapble TOYKM AaHHbIX POPMbI CUrHana nepemeLlanTcs
BneBo. C60p AaHHbIX aBTOMaTUYECKM NpekpaLlaeTcs nocre nonyyeHns
MonHow 3anncyn opMbl CUrHana,

Mcnonb3yinTe NpokpyTKy 6e3 Tpurrepa ¢ OAUHOYHOM
nocrneaoBaTenbHOCTbLIO, YTOObI HAbNMIAATL NEPBYIO YaCTb AKCNEPUMEHTa
ONg nocneayoLwero NpocMoTpa, Hanpumep, npy 20 cekyHaax Ha aeneHve
npwv onnHe 3anucu 3akagposoro ob63opa ectb 60 akpaHoB unmn 600
aenennn nnn 12000 cekyHa cobpaHHbIX TOYEK OaHHbIX, CMyLLEHHAs!
NPOKPYyTKa C OAMHOYHOW NocneaoBaTenbLHOCTLIO 3aneyarnen Obl
3KCMEpPMMEHT B TeveHne obeaeHHOro nepepbiBa 1 OTIOXKUIT ero Ang
nocneayoLero npocMoTpa,
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Roll

TpurrepHbIn pynoH

B pexvme npokpyTkK No Tpurrepy oTobpaxkatoTcs TONbKO YTO MOMyYEHHbIE
TOYKM AaHHbIX B BbIOpaHHOM No3unumm Tpurrepa, a 6onee crapble TOYKM AaHHbIX
BOJIHOBOW (hopMbI NepemeLLatoTcs BreBo. Korga Yactb npegsanycka B 3anmncu
BOSHOBOIO LUMMA 3aMofHeHa M NonyyYeH AEeNCTBUTENbHbIV TPUITep, BOSTHOBOW
LUTOPM NepecTaeT NepemeLLaTbCs BNeBO M 0TOOPaXKaroTCs HOBbIE TOYKM
daHHbIX! Vinu cnpaea cTapble ToukM AaHHbIX. Korga 6yaeT nonyveHa nonHas
3anncb BONHEHMWS, MOCNeA0BaTeNlbHOCTb BO30GHOBMUTCS.

Wcnonbayiite TpurrepHbIn 6pOCoK Ans 3axBaTta nocneaoBaTenbHOCTH
TPUITEPHbIX COBbLITUI NPU 0ObIYHON MHTEPAKTMBHOW OTNAAKE.

TpurrepHbI PyNoH C OAMHOYHOM MOCNEAOBATENBHOCTHIO

Pexum TpurrepHon NpoKpyTkM C OAMHOYHON NOCNEe0BaTENIbHOCTLIO
0TOOpaxaeT HOBbIE MOMNyYeHHbIE TOYKM AaHHbIX B BbIOPAHHOWM NO3uLmn Tpurrepa
1 nepemMeLlaet 6onee crapble TOUKM AaHHbIX BOTHOBOW (hopMbl Bnieso. Koraa
npea3anyckoBasi YacTb 3an1ck BOTHOBOW Bypuy 3anonHeHa v nonyyeH
OencTBUTENbHBIN TpUrrep, BoNHoBas Byps nepectaeT nepemMeLLaTbCs BNEBO, U
HOBblE TOYKM AaHHbIX OTODpaXatoTCs cnpaBa OT CTapbiX TOYEK AaHHbIX. [pu
3aTWLLbE 3aMUCK BONHEHWUSA perncTpaums npexkpaLiaeTcs.

WcnonbayiiTe 3anyckaeMblin GpOCOK C 0O4HOM NOCNeA0BaTENbHOCTLIO, YTODLI
3adhMKCpoBaTb OAHO MHULIMMPOBAHHOE COObITUE.

YTOObI BKMHOUMTE PEXKMM NMPOKPYTKM:

1. YcraHosute NopusoHTanbHbin MACLUTAB Ha 50 mc Ha genenve unm
MeHbLLE.

Operation

NOTE

Ornbatowwas, CpegHee (pexumMbl cbopa AaHHbIX) nnm nobon
APYron pexunM coxpaHeHus (pexunmMbl 0TOBpaXkeHUst) 3anpeLuaeT
PEeXUM NPOKPYTKN.

2. 11 Bbl XOTWUTE PEXUM NPOKPYTKM Be3 cpabaTbiBaHus, HaxxmuTe TRIGGER MENU -

Pexum (ocHoBHoW) - + ABTO (60K0OBOW). 11, €CrKn Bbl XOTUTE 3anyCTUTb PEXMUM NPOKPYTKU, HXXMUTE
TRIGGER MENU-, Mode (main) -, Normal (side). (Cm. PucyHok 3-45.)

3. 11 Bbl XOTUTE PEXUM MPOKPYTKM OANHOYHOW NocneaoBaTesnibHoCTH, HaxmuTe SHIFT-> ACQ
MENU - + Stop After (main) - + Single Sequence (side).

YTo6bl OCTaHOBUTL 3axBaT B PEXUME NMPOKPYTKU:

11 Tbl NO! B OANHOYHOW NOCNEeaoBaTeNbHOCTY Bbl A0MKHbI HaxkaTb RUN / STOP, 4yto6bl 0cTaHOBUTL
pexvm NpokpyTku. Ecnu Bbl HaxoguTechb B pexxume Single Sequence, peryctpauusi B pexumve
NPOKPYTKM aBTOMATUYECKU OCTaHABNMBAETCS MOCIE MNOMyYEHNs MOSIHOM 3anmcu.

YTOOGbI OTKIMIOUUTE PEXKMUM NMPOKPYTKU:

1. YcraHoBuTe Macwitab no ropn3oHTanu Ha 20 Mc Ha AeneHue unm GeicTpee.
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Roll

NOTE

Ormbatowas, CpeaHee (pexxumMbl cbopa AaHHbIX) Unv noboi 13
PEXMMOB MOCHECBEYEHMS (PEXMMbI OTODPAXKEHWST) TaKoKe
OTKITO4AET PEXMM MPOKPYTKMA.

2 eCIivi Bbl HAXOOUTECH B PEXXMME NMPOKPYTKA OOMHOYHOM MOCTIEA0BATENBHOCTU M XOTUTE BbIATA
13 pexxviMa oguHOHHOM nocreaosarernisHocy, Haskvinte SHIFT-, ACQ MENU _, Stop After
(main)->RUN/STORP (side) .-

e p
BImE single Sfu} 500 545 . , Holdoff: o
- S /s s
NI ST & ... ——
e
Nudukamopsi pexxuma Roll Trigger - - I -
/\x . f/m\ Y worma
Y SEE\ CEERTIERRY £ 1 U b g
SRV TR SR 8 SRR T AU ¢ "
\ 1/ o / N ; )(
SR (o ¥ R AL B N
Homy . : IF] mnms: ol :J" ) 1‘4’2’m\.’f':
mh S%ﬁ;{:‘;‘.ﬂ Ccug)éirsg Sltjpe
- /
\
PucyHok 3-45: MeHio pexxuma Tpurrepa
For More See Trigger Modes, on page 2-13.

Information
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CoxpaHeHMe 1 BbI30B HaCcTpoeK

Bbl MOXeTe 3ax0TeTb COXPaHUTL U MOBTOPHO MUCMONb30BaTh HACTPOWMKM MO
MHOMM npydnHaM. Hanprmep, nocne n3MeHeHnst HaCTPOMKN B Xode
3KCMEePUMEHTA Bbl MOXETE 3aX0TeTb BbICTPO BEPHYTLCS K ICXOAHOW HACTPOWKE.
Bbl MOXeTEe COXpaHWTL U BbI3BaTh A0 AECATU HACTPOEK Nprbopa 13 BHYTPEHHEN
namsty ocuunnorpada. MHgopmaLmsi coxpaHaeTcs axe npu BbIKIMKOYEHUN
ocuunnorpadha unm OTKIMHHYEHUM €ro OT CETK.

UT06bl COXpaHWTL TEKYLLIYHO HACTPOMKY OLMEpOBbIBaOLLEro ocumnsiorpada:

1. Haxxmmte SETUP- + CoxpaHuTb TEKYLLLyHO HaCTPOWKY (OCHOBHaSA).

1. Press SETUP-+ Save Current Setup (main).

Operation
lMNepen BbINONMHEHMEM LUara 2, KOTOPLIA CriegyeT Hke, obpaTtuTte

BHVIMaHMe, YTO eCI Bbl BbIGEPETE MECTO YCTAaHOBKY C MOMETKOM
«Mosb30BaTENbY, Bbl NEpe3anuLLETe paHee COXPaHEHHYIO 30eCh
MOJb30BaTENBCKYHO HACTPOVKY. Bbl MOXXeTe COXpaHsTb HaCTPOWKM B
MECTax YCTaHOBKY, MOMEYEHHbIX KaK 3aBOACKVE, He HapyLuasi paHee
COXPaHEHHbIX HACTPOEK.

Bi GepyvTe QOHO VB AECSTTV MECT XppaHeHs1 B GokoBom MeHr0 To Setup 1, ®Setup 2 - (cm. PucyHok
3-46). Teneph TEKYLLIAA HACTPOVIKA XJJaHATCS B 3TOM MECTE.

. ™
R 100KS/S Samiple
k T i
T T - " YSave Current
) . ; Setup !
: : - 1 To Setupl
R DUURE RS TN I wser |
s | ] e '
i : | { 1 To Setup 2
| ] E s factory
I | i | 4
i "l ToSetup3 )
tactory i ;
To 5etupd s
""" factory &
SN 2e0mV . ¢ 6 S06ps Chig Zomv, ~more- O
) . : . ! : : : ] Py
T Gave TECall acan
Curresit Saved Factory
Sety Setup Setup
A S/

Figure 3-46: Save/Recall Setup Menu
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Saving and Recalling Settings

BbizoB YCTaHOBKM

YT00bI BbI3BaTL HAacTpoWiKy, HaxxmuTe SETUP .... Recall Saved Setup
(main) - + (Recall Setup 1, Recall Setup 2 ... (cboky).

BbI30B HACTPOMKM HE M3MEHSIET 0TOOpaXKaemoe B AaHHbIN MOMEHT MEHHO.
11 Bbl BCMOMMHaETe HaCTPOMKY, MOMEYEHHYIO Kak 3aBofckasi B GOKOBOM
MEHI0, Bbl BbI3bIBAETE 3aBOACKYH0 HACTPONKY. (CTaHOapTHbIN MeToa
BOCCTaHOBIIEHUS 3ABOACKNX HACTPOEK OMMUCaH HUXKE.)

BbI30B 3aBOACKMX HACTPOEK

Y106kl COpOCMTL OCuMnnorpad Ha 3aBOACKNE HACTPOMKM:

HaxmunTte SETUP - Recall Factory Setup (main) - + OK Confirm Factory Init
(cboky).

Cwm. 3aBofckne HacTpoONKM MHULManmn3auum Ha ctpanuue A-39 ons
MPOCMOTPA CMNMCKa 3aBOACKNX HACTPOEK.

YnaneHue Hactpoek u curHanos All - Tek Secure®

MHoraa Bbl MOXETE UCMNOMb30BaTh OLMAPOBLIBaOLWMIA ocuunnorpad,
YTOObI NONY4YUTb KOHMAEHUMANbHbIE AaHHbIe. KpoMe Toro, BepHyB
ocumnnorpad k obLiemy UCNonb30BaHMIO, Bbl MOXETe yaanuTb BCe Takne
BOJHOBblE YOPMbI U MoBble HACTPOWKM, UCNONBb30BaHHbIE ANS UX
obHapyxeHus. (Yoegutech, YTo Bbl XOTUTE YAanuTb // BONMHOBLIE YOPMbI U
yCTaHOBKU, NOTOMY YTO MOCIE UX YAANeHWsl Bbl HE CMOXETE UX
BOCCTaHOBUTL.) YT0bkI ncnonb3oBath Tek Secure, 4Tobbl yaganuTts Bce
COXpaHeHHble YCTaHOBKM 1 BOMHOBbIE (hOpMbI:

Press SHIFT UTILITY - System (main) _, Config (pop-up) ... Tek Secure

Haxmute SHIFT UTILITY - System (main) _, Config (BcnnbiBatowee) ... Tek
Secure Erase Memory (main) _, OK Erase Ref & Panel Memory (c6oky). 3anyck

Tek Secure peluaeT creaytoLLme 3a0a4u:

m 3aMeHsIET BCE OCUMNIOrpaMMbl B 3TArIOHHOM NamMsiTU HYNEBLIMU 3HAYEHWUSMU
OTCYETOB.

m 3aMEHSIET TEKYLLYO HACTPOWKY Ha NepeaHen NaHenm n Bce HaCTPOWKW,
XpaHsiLLMecs B NaMsAT HACTPOWMKK, Ha 3aBOACKYHO HACTPOWKY.

m BbluncnseT KOHTPOSIbHBIE CYMMbI BCE NMAMATH BOMHOBBIX (hOpM 1 siveek
NaMATN HACTPOMKWN A5t MPOBEPKMN YCMELLHOrO 3aBEPLUEHNS HACTPONKU 1
CTMpaHust GOPMbI BOSHbI.

m 11 BblYMCIIEHME KOHTPOBHOWM CyMMbI HE BbINOSIHEHO, OTOBpaXkaeTcs
npegynpexaatoLlee coobLueHre; Ecnm pacyeT KOHTPOSIbHOM CyMMb! BbIMNOSHEH
ycneLuHo, oTobpaxaeTcsi NoATBEPXKAAtoLLEee COOBLLEHNME.

For More See Example 4: Saving Setups, on page 1-23.
Information See Factory Initialization Settings, on page A-39.
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CoxpaHeHue u BbI3OB (hopM CUrHANOB

dopmy curHarna MOXHO COXPaHUTD B ITF000M 113 YETBIPEX BHYTPEHHMX STAlIOHHbIX
3aMoMVHaIOLLIMX YCTPOMCTB OLWIChpOBbIBAOLLIENO ocLmrriorpadha. 3ta HdopMaLws
COXPaHSETCS Aaxe NMpu BbIKIMOYEHM ocLyrinorpadba Ui OTKIHOHEHMM €0 OT CETWL.
BbI MoXeTe coxpaHsITb 1HoBYH KOMOVHALWIKO 3arCe CUrHaroB PasHoro pasMepa,
ecnm oHy cogepkat 6oree 60 000 To4ek 3anmcn.

OwichpoBbiBatoLLmv ocumrrionpach MoxeT otobpakaTs 40 11 ocupmriorpamm (9 Ha
TDS 41 O) ogHoBpemeHHo. Croaa BxoasT GhopMbl CUMHArOB 13 BXOOHbIX KaHas10B,
YeTbIPE OMOPHbIX CUHANA M TPM MaTEMATUHECKUX CATHArA.

CoxpaHeHve hopm cyrHarioB rnoresHo Npm paboTe ¢ MHOXECTBOM hOpM CUMHaroB U
KaHaroB. Ecrn y Bac 6onblLie hopm CUHaroB, YEM Bbl MOXKETE OTOOPA3NTD, Bbl
MOXETE COXPaHUTL OaHY 113 hOPM CUrHArOB, a 3aTeM NPEKPaTUTL €€ NoSydeHre. 3To
NO3BOMSAET OTOBpaKaTh APYryro hopMy BOMHLI, HE 3aCTaRMSIS BAC TEPSITL NEPBYHO.

YUTo0bI COXpaHUTL CUrHar, BbINOMHUTE CrieaytoLLIMe AECTBIS:

1. BeibepuTe kaHan ¢ OCLIOMaMMON, KOTOPYHO Bbl XOTUTE COXPaHUTD.

Operation

MNepen BbINONHEHEM LLAra 2, KOTopbIl CriedyeT HKe, obpaTute
BHMMaHMe, YTO ECIN Bbl UCTOIb3YeTe OMOPHYIO AYEKy NaMaATy,

NMOMeEYEHHYI0 Kak akTuBHas (cMm. Puc. 3-47), Bbl nepesanvcbiBaeTe
CUrHar, KoTopbli paHee Obin TaM coxpaHeH. Bbl MoXxeTe coxpaHsaTb

CurHarbl B ONOPHbIX TOYKaX, MOMEYEHHbIX KaK NyCTble, He HapyLLast
paHee COXpaHEHHbIX CUrHasoB.
2. Haxmute coxpanuTs / BbizBaTb WAVEFORM - Save Waveform (main) - + Ref1,

Ref2, Ref  unu Ref4 (cboky).
Ref3, or Ref4 (side).
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Saving and Recalling Waveforms

4 \

gun: 160kS7s Sample
Save %
. wWaveform |
S .: o Ref1
B | ]
! ] © Y4 To Refz
. ! | : s
N | I
-y ] : o
. T NI b -4 L To Ref?
ety
To Retd
...... empty
B 209my
. Recail Delete |
f waveform Refs ‘
o /

PucyHok 3-47: MeHto coxpaHeHnst opMbl curHarna

YaaneHve dopM BOJHbI

Bbl MOXXeTe BblOpaTh NYHKT MTABHOTO MEHIO «YOAnWTb CCbIMKMY, a 3aTeM
BblOpaTb B GOKOBOM MEHHO CCbIfIKW, KOTOPbIE BaM OOMbLUE HE HY>KHbI
(«YmanuTb ccbinky 1», «YOanuTb CChINKy 2», «YAanuUTb CCbInKy 3», «YOaanuTb
CCbINKY 4» unn «Yganutb ccbirku All»).

YnaneHue chopm curHanos 1 HacTpoek All

OpHoBpeMeHHOE yaaneHue BCexX COXPaHEHHbIX CUrHamnoB 1 HACTPOEK C
nomoLLbto doyHkumm Tek Secure onmncaHo B pasaene «CoxpaHeHue 1 Bbi30B
HacTpoek». CM. «YaoaneHue HacTpoek u curHanos All» Ha cTp. 3-85.

BbI30B (hOopMbl BOSHbI

YT06bI BbI3BaTL CUrHATM:

Haxvmte MORE ... Ref1, Ref2, Ref3 nnm Ref4 (ocHoBHOW).

OBpaTtnTe BHUMaHWe, YTo Ha puc. 3-48 nyHKTbI rnaBHoro MeHo Ref2, Ref3 n
Ref4 3ateHeHbl, a Ref1 - HeT. [ycTble cCbinikn 0TOBpakatoTCst B rIaBHOM
MEHI0 «JOMOMHUTENBHO» 3aTEHEHHBLIMM.
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Saving and Recalling Waveforms

For More
Information

3-88

Sample

Run: 160KS#s

Math?

Change Math
veaveform
definition

M 500ps Chi S

20my

Math2
CCRIFCRZ | FFTECHRT)

Math3 o
meen | Refd el

Hall i feid ‘

See Selecting Channels,

Figure 3-48: More Menu

on page 3-89.
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Bbi6op kaHanoB

BbiGpaHHbIN kaHar - 3TO kaHas, K KOTOPOMY OLMpOBbLIBaOLLNIA
ocumnnorpad NpMMeHSIET BCce OENCTBUSA, 3aBUCSLLME OT hopMbl
curHana (Hanpumep, U3MepPEeHUs UM BePTUKarbHbIA MacLLTad u
NosioXXeHune).

KaHan lNokasaHWe KaHana nokasbiBaeT BbIOpaHHbI KaHarn B MIHBEPTUPOBAHHOM BUAE B
HVPKHEM NeBOM Yy Avcnnest. VIHOMKaTop CCbIrnkv Ha BbIOpaHHbIN KaHan
CuuTbiBaHue " ymy A HAVIKATOp P
nosiBNsieTcs B fieBov Yacty aucrnes. Cm. PucyHok 3-49.

WHOUKaATOP
Reference
( )
Run: 100k5/3 Sample
1 save Currenti
] Setup i
; 1
z i user
; o R R R :
i ] € To Setup 2
o ] ' ] Co factury
Ccbuika Ha kaHan: uHOUKamop (B R R A AR A 1 Tesewps3
v : factory
1 To Setups
TR R R REEERRTERTERE T 1 tactory
) s T O I
CuumesieaHue kaHana 00tV -\:_am ) obmy- o M S80S Chiof " Vof 3
' I T T B A
Current Saved Factory ‘
_Setu satup Setup

PucyHok 3-49: lNokasaHuA kaHana

KHonku Bbl60pa Bbibop kaHarnoB Ha ocuunnorpadax cepum TDS 400 npocT u yaobeH.
KaHana B mogensx TDS 420 n TDS 460 kHomkx BbIOOpa KaHana Haxo4daTcs cnpasa
oT aucnnes n obosHadyeHsl CH 1, CH 2, CH 3, CH 4 n MORE. Ha TDS 41 O

KHOMKM Bblbopa kaHana 06o3Ha4eHbl CH 1, CH 2 n MORE. KHonka BOJTbLUE
MO3BOJISET BbIOpPaTh COXPaHEHHbIE BO BHYTPEHHEN NaMsaTh hOpMbl BOJTHbI
Math n Ref ana otobpaxeHusi 1 MaH1NynMpoBaHUSI.

BbiOpaHHbI KaHan ykasbiBaeTCs ropsALLyMM CBETOANOLAOM Ha, KaxKOoM
KHOMKOMN.
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Selecting Channels

Operation Haxxatne Ha CH 1, CH 2, CH 3 nnn CH 4 BkntodaeT kaHari, eCniv OH eLLe He
OTKpbIT.
Bbl He ucnonb3yeTe KHOMKM BblOOpa KaHara npu 3anycke. BmecTo aToro Bbl
BblOMpaeTe UCTOYHUK TPUITEPa B MEHIO [TIAaBHOMO TPUITEpPa U B MEHLO
OTMOXEHHOIO TpUrrepa.
YnaneHue curHanoB ¢ aucnnes
Kronka WAVEFORM OFF BbIknto4aeT oTobpakeHne hopMbl BOSTHbI
BbIOpaHHOro kaHana. OH Taike yaanuT ¢ agucnnesi nodble aBToMaTUHeckue
N3MEpPEHUs, BbINOMHAEMbIE A4S 3TON OPMbI CUrHana.
Korga Bbl BbIkIoHaeTe curHari, oumdpoBbIBaroLLMIA ocumuniorpad
aBTOMAaTM4YECKN BbIOMpaAET CUrHar CriefytoLLEero HamebIcLLEro npuoputeTa. Ha
Pwuc. 3-50 nokasaHo, kak ocumnnorpacd onpeaenseT NpuopuTeTbI CUrHaroB.

. CH1 (Al models)
. CH2 (Al models)
. CH3 (TDS 420 and TDS 460)
. CH4 (TDS 420 and TDS 460)

HAON=

. MATH1
. MATH2
. MATH3

~NoO O

8. REF1
9.REF2
10.REF3
11.REF4

Figure 3-50: Waveform Selection Priority

Ecnu Bbl BbikntoyaeTe bonee ogHOro curHarna v HauMHaeTe oTKYaThb
CWrHan kaHana, Bce kaHarbl OyayT OTKIHOYEHbI Nepes Nepexosom K
BOJIBLUE curHanos. Ecnu Bbl HayHeTe oTkntodaTb BOJIBLUE curHanos,
Bce BOJIbLIE curHanos 6yayT oTKMO4eHbI Nepes NepexoaoM K curHanam
KaHana.

Ecnu Bbl OTKIIOYMTE KaHan, KOTOPbIN ABNAETCA UCTOYHUKOM 3anycka, OH
npooosPKaeT NCNoSb3oBaTh CTOYHMK 3arycka, Aaxe ecnv dopmMa curHana
He oTobpaxaeTcs.

For More Cwm. Pazgen «CoxpaHeHure 1 BbI3oB (hopM curHanos» Ha cTp. 3-86. Cm.
Information Paanen «MaTemaTvika CUrHarnos» Ha cTp. 3-107.

3-90 Reference



KomMmneHcauusa curHanbHoro TPAKTa

KowmnieHcaums nytv npoxoxgeHus curHana (SPC) cBoanT kK MUHUMYMY
S/IEKTPUHECKUNE CMELLEHUS B BEPTUKASIbHOM, FOPU3OHTaTbHOM 1
TPUITEPHBIX YCUITUTESISX, BbI3BAHHbIE U3MEHEHSIMY OKDYXatoLLEel
TeMeparypbl 1 CTapeHNeM KOMIOHEHTOB. 3TO 103BOJIAET BbIMO/IHATE
TOYHbIE UBMEPEHVS B LLIMPOKOM AUara30He TEMIEPATYP OKPYXatoLLe

cpespl.

Bbi fomxHsl 3aryckate SPC B 11060€e BpeMs, Korga XoTuTe, YTobbl
BbIIOSTHAEMbIE BaMy N3MEPEHNS ObliTN BbIMOSTHEHBI C MaKCUMASTbHO
BO3MOXHOWV TOYHOCTbI0. Takxe cregyer 3anyctuts SPC, eciin
Temnepartypa usmeHwiack bonee Yem Ha 5 ° C ¢ MOMEHTa rioc/ieqHEro
BbirnonHeHnss SPC. Kpome T1oro, 3aryctute SPC nepes BbIrnoIHEHNEM
npouenyp rnpoBepKV NPonN3BOANTENIBHOCTU U HACTPOVIKU.

NOTE

[pv poBeaeHm n3mepeHi rpu HaCTPOVKaX BOSIbT / 4ESIEHNE MEHbLLIE
W PaBHBIX 5 MWUIMBOSIbTAOIDKHBI 3arTyckatb SPC He pexe oaHoro
[pasa B Hefieso. HecobirgaeHme 31oro TpeboBaHUS MOXET NPUBECTU K
TOoMYy, 4TO OcLmvIorpach / ocLwviorpach He 6yeT COOTBETCTBOBATD
YDOBHSIM rapaHTUPOBAHHBIX XaPaKTEPUCTUK P STUX HACTPOVIKaX BOSTbT /
Aer (I apaHTpoBaHHBIE XapPaKTEPUCTVKN ENEYNCTIEHBI B | TDNIIOXEHmN

B).

Operation 1. 1. Bknounte umndpposon ocumnnorpad n gante emy 20 MUHYT
nporpeTbes Nepes BbINONHEHWEM 3TOW NpoLeaypbl.
2 2. OTkntoumTe BCE BXOAHbBIE CUrHArbI, KOTOPbIE Bbl MOMU
MOAKIOYUTBL, OT BCEX BXOOHbIX KaHAIOB,

D

BbinonHsasa waru 3 n 4, He BbIKMoYanTe ocumnorpad Ao 3aBepLueHns
KOMMeHcaLum nNyTn NpoxXoxaeHns curHana. Ecnm Bbl npepbiBaeTe (Mnn TepseTte)
nuTaHne nNpndopa BO BPEMSI BbINOSHEHUS] KOMMEHCALMM MyTWU NPOXOXKOEHNS
curHana, CooOLLIEHME COXPaHSIETCS B XXypHane oLmbok ocumnnorpada. Ecnm
3TO NPOU30MAET, MOBTOPHO 3anyCTUTE KOMMEHCALMIO NMyTN curHana (coobLueHme
00 oLMBKe OCTaeTCs »ypHan 4O OYUCTKM C MOMOLLIbHO CrieupuarnbHoro
cepsucHoro [10),

444/5000
3. Haxkmure SHIFT UTILITY-> System (main) - Cal (BcrinbieatoLuee) - Signal Path
r (main) - OK Compensate Signal Paths (cOoky),
I\D 4. [loxanTeCh 3aBepLLEHNS] KOMMEHCALWN CUTHArBHOIO TpakTa (OT OAHOM A0 Tpex
MUHYT). o Mepe ero BbINONHEHWS Ha 3KpaHe OTOBpaKaeTCs 3HAYOK
«yacbI» (MokasaHHbIM creBa). Korga KoMneHcaums 3aBepLUaeTcst, CTatycHoe
CO0BLLIEHVIE B [TIABHOM MeHI0 MeHsieTcs Ha «[poiaeHo» nnm «He npoLunoy.
5. Y6epurecn, uto crnoBo «[poingeHo» otobpaxaetcs B pasaene «[yTb curHanay
B rmaBHOM MeHto. (CM. PucyHok 3-51.)
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Signal Path Compensation

3-92

Run!

190k5 /s Sample

"|_signal Path
|Cempensation
s i it ML 1
signal Path Compensation (SPC corrects for DC
imaccuracies caused by ambient tempersture 3
variations and/or long~term drift. SPC can be
run at any time after the instrument is
%, and saculd he run whenever the ]
instrument’s ambient temperature has changed
; by more than 5°C, -
Config i
i Y v NP SIghas] :
ZEsith AC components ninact or otfierwiselURVIRSNNSIN
réfiove these sigials prior 16 Fiifishing SpC. 1 Compensate
Diag/Eg 4 signal Paths i/
[ Signal Voitage | Low Freg | HIgH FIEqT TG ger
System Path Reference | Responssa | Response Skew
<L Pss Pass Puss Pass Pass

\

@

v

Figure 3-51: Perlorming a Signal Path Compensation
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Status

MeHto «CocTosiHMe» NO3BONAET NPOCMaTPMBaTL MHAOPMALWEO O COCTOSHUM
ocumnnorpada.

[na paboTbl ¢ MeHto cTaTyca:

Operation

Haxmmte SHIFT STATUS- + System, Trigger, Waveforms nnu 1/0 (cOoky).

m Crictema oTobpaxkaeT MHAOpMaLMIO O cucteMax «Opr3oHTanbLHoe»,
«MacltabupoBaHue», «3axsar», «OTobpaxkeHue», «M3mepeHne» 1
«KonwuposaHuey (puc. 3-52). Ha atom avcnnee Take oTobpaxaeTcs Bepcus

MPOLLMBKM.

m Tpurrep oTobpaxkaeT MHOPMaLIMIO O NapamMeTpax TPUITEPOB.

m Waveforms otobpakaeT nHdopmMaumo 0 pasnmnyHbix opMax CUrHasnos,
BKIMKOYast TEKyLLIME, MaTEMATUHECKME W CTIPaBOYHbIE.
m 1/0 oToBpaxaeT nHgopmaumio o noptax 1/0.

Firmware Version
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Figure 3-52: Status Menu-System
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TpurrepHbie KHONKK
N PYYKM

3-94

3anyck

TpuIrepbl ONPeaenstoT, Koraa oumdpoBbIBaOLLMIA ocLmniorpad HaumHaeT
pervcTpupoBaTh U oTobpaxaTb curHan. Cepus TDS 400 nveeT aBa Tvna
TPUITEPOB: MOMPaHUYHbIA 1 BUAEO.

XoTAa 3TV iBa TpUITepa yHYKaribHbl, Y HAX ECTb HEKOTOpbIE OOLLE
XapaKTEPUCTVIKA, KOTOPbIE MOXHO OMNPEOENsITb M USMEHSITb C NMOMOLLIbO MEHIO
TpUITepa, KHOMOK 1 pyykn. B aTol cTathe obCykaaroTes 3t obLume
XapaKTEPUCTUKW.

YUTo6b! y3HaTL 06 0BLLIEr KoHLIENLWK 3amycka, cM. 3anyck B pasaene «[oHsaTus».
YT00b! y3HaTL GombLLe 00 UCNOMNB30BaHNN OMNPEAENEHHLIX TPUITEPOB 1 CUCTEME
OTIOXEHHOTO TpuIrepa, cM. Maryeckyto Hdopmaumio Ha cTp. 3-97.

KHomku 1 pydka Tpurrepa no3sonstoT ObICTPO HACTPOUTL YPOBEHb TpUITEpa Unu
yeuruTe Tpurrep (cm. PyucyHok 3-53).

TRIGGER ...

M TRIGGER HER

MAIN LEVEL

DELAYED TRIG
TRIGGER
MENU

o

O TRIED

Trigger Status Lights ) READY ;

SETLEVEL FORCE
TO 80% TRIGGER

O O

PucyHok 3-53: dnemeHTbl ynpaeneHua TRIGGER 1 nHankatopbl COCTOAHUSA

MABHbIN YPOBEHb Knob

Pyuka MAIN LEVEL nossonsieT Bpy4Hyto M3MEHATb YPOBEHb 3amnycka
npw 3anycke B pexxume Edge. OH MrHOBEHHO perynupyeT ypoBeHb
3anycka (11 NoporoBbIN YPOBEHL) HE3ABUCMMO OT TOFO, KaKoe MEHI0
oToOpakaeTcsl, eCriv OHO ECTb.

Reference



Triggering

To CetT10 50% Bbl MOXETE BBICTPO HaXXaTb Ha KpaiHWUI TpUIrep, Haxas
SET LEVEL TO 50%. Ocuunnorpac ycraHaBnmBaeT ypoBeHb 3anycka Ha
nonnyTn Mexay NukaMu curHana 3anycka. Bbl Takke MoxeTe yCTaHOBUTb
ypoBeHb Ha 50% B MeHIo « Tpurrep» B MyHKTE IMaBHOMO MEHIO «YPOBEHbY,
ecnu BblbpaH Edge.ObpaTute BHMMaHKe, 4To pyyka MAIN LEVEL 1 nyHKTbI
MEHIO NMPUMEHSIKOTCS TONMBKO K OCHOBHOMY YPOBHHO 3anycka. YTobbl
N3MEHUTb YPOBEHb OTCPOYEHHOIO 3arycKa, UCMOMb3yWTe MyHKT «YPOBEHb»
B MeHI0 «OTNOXeHHbIN 3anyck».  [MpuHyauTenbHbin Tpurrep  Haxas
kHonky FORCE TRIG Ha nepeaHer naHenu, Bbl MOXeETe 3acTaBUTb
ocumnnorpad HeMeaneHHO HavaTb permcTpauunio hopMbl curHana, aaxe
6e3 cobbITnsa 3anycka. MNpuHyauTensHoe cpabaTbiBaHve Tpurrepa nonesHo,
KOrZia B HOpMarnbHOM peXxunMe Tpurrepa BXOOHOW curHan He obecneunsaet
aencrteutensHbin Tpurrep. Haxxas FORCE TRIG, Bbl moxeTe BbiCTpo
noaTBEpaUTL HaNMune curHana, KoTopbli ocumnnorpad AomKeH
3apervcTpypoBaThb. Kak Tonbko a1o 6yaeTt caenaHo, Bbl CMOXETe
onpenennTb, kak cpabaTbiBaTb HA HEM. (HaxxmuTe SET LEVEL TO
50%, NpoBepbTe HACTPOWNKY UCTOYHMKa Tpurmepa U T. A4.).  Ocumnnorpad
pacno3HaeT FORCE TRIG n pearvpyeT Ha Hero gaxe B TOM Criyyae, ecnm
Bbl HAXKMETE €ro 40 OKOHYaHWs 3agepXku nepeq 3anyckom. OHako KHorMka
He JeCTBYeT, ecrnn cucteMa cbopa AaHHbIX OCTaHOBMNEHa.

OuudpoBbiBalowWwmin ocumnnorpac MMeeT MHAMKaLUIO Ha aucnnee n
MHAWKaTOPbl COCTOSAAHUSA, NpeAHa3Ha4YeHHble AN KOHTPONA cXeMbl
3anycka.

NHanKaTopbl COCTOAAHUSA TpUrrepa

B o6nactu ynpasneHus Tpurrepom (PucyHok 3-53) ectb Tpu
MokasaHus MHAMKaTOpPa COCTOSAAHUA, YKa3blBakOLWMX COCTOSIHME CXeMbl TpUrrepa.
UHpgukaTopbl nomeyveHbl Kak TRIG'D, READY n ARM.

m Ecrm vHagmkaTop TRIG'D roput, 310 03Ha4aeT, YTO OUMPOBLIBAOLLIMIA
ocupnnorpady pacnosHan AeNCTBUTENbHbIN 3aryCK 1 3aroSHAET
MOCTTPUITEPHBI Y4aCTOK CUrHana.

m Ecrm roput nHavkatop READY, 3T0 03Ha4aeT, YTo OUMAPOBLIBAOLLIA
ocupnnorpad MOXeT NPUHATL AENCTBUTENBHOE CODbITME 3anycka u oXuaaeT
3TOro codbITUS.

m Korga roput ARM, 3TO 03Ha4aeT, YTo cxema Tpurrepa 3anonHsaeT
NPEATPUITEPHBIN YYaCTOK 3anucy curHana.

m Ecnv ropar o6a nHgmkatopa TRIG'D 1 READY, 370 03Ha4aeT, yto
ouMpoBbIBaOLLMIA ocumnnorpad pacnosHan AefCTBUTESNbHbIA OCHOBHOM
3arycK 1 OXXuaaeT 3arnycka C 3aaepkon. Koraa oH pacrno3HaeT OTNoXKEHHbIN
TpUITEP, OH 3aMOSHSIET NOCTTPUITEPHBIN Y4aCTOK 3aAePXKaHHOro curHana.
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Triggering

OcHoeHoe epemsi basa

3-96

MNokasaHus gucnnes Tpurrepa

B HWxHen yacTn gucnnesi B CTPOKe Tpurrepa nokasaHbl HEKOTopble
KrnoyeBble napameTpbl Tpurrepa (PucyHok 3-54). NokasaHua
pasnuyarTca Anst TpUrrepoB No POHTY U Mo BMAEO.

OcHoeHoe epemsi bazoeoe epems / den.

Main Time Base Time/Div_

Main Time Base

-

Main Trigger Main Trigger
Source = Ch 1 Siope = Rising Edge

Main Trigger
Level

TYPE
<fdge>

sobus ol A
| Source | Coupling '5 siope Y M(éue
Chi bC F qyv Holdoff

N

PucyHok 3-54: [Nprmep nokasaHui Tpurrepa

OKHO 3an1cK B BEPXHEN YacTh AMcniiesi MoKa3biBaeT MECTOMOSOXKEHNE
TPUITEPHOro CUrHana B 3anMcy oopMbl CUrHarna M OTHOCMTENBHO AMCIIEN
(cm. Puc.

ure 3-55).

MHaykaTopbl NONOXEHWS TpUrrepa 1 YpoBHS

B AononHeHue K YMCroBbIM NokasaHWsAM YPOBHSI 3arycka, eCTb Takke
rpaq)mqecr(me MHOWKATOPbI NOJIOKEHNA U YPOBHA 3anyCka, KOTOPbIE Bbl
MOXeTe 0TObpaXkaTb Mo XeraHno. TN MHOUKATOPLI NPeAcTaBnsAloT cobon
WHOMKATOP TOYKM 3anycka, OIMHHYIO NOSIOCY YPOBHSA 3amnycka 1 KOPOTKYHO
norocy ypoBHs 3anycka. Ha Puc. 3-55 nokasaH nHamkatop ToYkM 3anycka u
KOPOTKas norioca ypoBHs 3anycka.

MHamkaTop Touku 3anycka NokasblBaeT nosoxeHune. Ero Hemnb3sa pacnonaratb
rOpM30HTarbHO 3a Npeaenamm akpaHa, 0CO6eHHO € HacTponkamm 6onbLLOM
ONTNHbI 3arnucu. lNonoca YPOBHA 3arycka nokasblBaeT TOJ1bKO YPOBEHb
3anycka 1 0CTaeTcsl Ha 3KpaHe He3aBUCUMO OT FOPU3OHTarbHOTO
MONOXXEHWs1, Noka OTOBpakaeTcs KaHar, 06ecrneymMBaroLLMn MCTOYHWK
3anycka.
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lMonoxeHue mpuzz2epa omHocumesilbHO
ducnnes u 3anucu cuzsHana

UHOukamop moyku 3anycka,
yKasblearouwjui

nonoxeHue 3anycka Ha
3anucu ocyusnnozpamMmbl

mpuzzep unu omo6paxeHue
YPO6Hsl mpuaaepa € 3anucu
cuzHana

Triggering

Ch | T WE0.0)s Chi 7 266mV

PucyHok 3-55: Bup 3anucu, nonoxeHue TpUrrepa M WKana ypoBHs Tpurrepa

Trigger Menu

For More
Information

VHOMKaTOp TOMKM 3arycka U Monoca YPOoBHS OTOOPaKakoTCs B MEHHO «[ycnneny.
Cm. Pasnen «[Mokazanust gucnnesy Ha cTp. 3-23 s nomnyqeHns AoMNonHUTESTbHOM
nHcbopmaLmm.

Y Kaxgoro Tvina Tpumepa (GpoHTa 1 BUaeo) eCTb COOCTBEHHOE [MaBHOE MEHIO
TpuImepa, KOTopOoe ONMCaHO B OTAENBLHOM HYacTy 3TOro pasaerna (C.
JononHutensHyto nHchopMaLmio),

[ns Bbibopa Tvna Tpumepa Havkvmte TRIGGER MENU - Type (ocHoeHoOW) - Edge,

Cm. 3anyck o 3aaepxke Ha cTp. 3-16.
Cwm. 3aryck no ¢ppoHTy Ha cTpaHuue 3-27.
Cwm. Banyck no suaeocvrHany Ha ctpaHmue 3-101.

Cwm. 3anyck, Ha cTpaHmue 2-11,
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BepTuKkanbHbIX KOHTPOMb

Bbl MOXETE yNDaBART BEDTHKAAbHbIM NOTOKEHHEM
Maclurabom BbiOPaHHOM GopMbl CHTHaa ¢ NOMOLLbID
BENTHKAMBHOTO MEHIO W PeryARTONOS.

V3MeHas MacLiTab no BepTKANM, Bbl MOKETE
COOKYCHPOBATLCA Ha OTDEAENEHHOM YaCTH CHTHaNA,

Peryaupys BepTvKaNbHOE NOAOKEHHE, Bbl MOKETe
MEPEMELLATb OCLIAANOraMMY BBEX K BHI3 Ha
Juicree. 370 0C0BEHHO NORE3HO MpH CpasHeHY Ay
Wk Bonee cAHanoB,

r06b1 M3MeHHTS MacluTal v MoRKeHvE 10 BEpTYKGAM,
uenonb3yiire pyuu POSITION  SCALE no seprukand,
BeprkansHbie 31eMeHTb ypasAeH#A BAVAIT TOBKO Ha
BbiOpatHyto Gopy BoAHbI,

BepTVI KalribHble PY4KU

Pyuka POSITION npocto Aobasnaet aeneHus
3KpaHa K KOHTPOAbHOI TOUKe BbIbpaHHOIA
dopmbl curHana. [lobasneHue aeneHuii
NepemeLLaeT CUrHan BBEpX, a BbIYUTaHHE KX
NepeMeLLaeT CUrHan BHU3. Bbl TakKe MoxeTe
HaCTPOUTb NONOMKEHNUE CUTHANE, UCMIONB3YA
NapaMeTp CMeLLEHA B BEPTUKAIbHOM MEHI0
(obcynaeTca fanee B 370N CTaThe).
Ec/m Bbl X0THTE, YT06bI Py4Kka POSITION
JiBuranach buictpee, HasmuTe KHonky SHIFT.
Koraa uHAMKaTop pAAOM ¢ KHonKow SHIFT
BepTukanbHoe MeHio rOpWT, @ Ha AUCM/Iee B NPaBOM BEPXHEM YI/y
oTobpasaetca Coarse Knobs, pyuka POSITION
3Ha4MTENbHO YCKOPALTCA.

BepTMKaﬂ bHble MHAUKATOPbI

BepTmnkanbHasa MHOMKALKMA B HUXKHEM YacTu
AVicrnJjiesa noKazblBaeT KarKablii otobparkaembliii
KaHan (BbibpaHHDbINM KaHas1 HaxXxo4auTcAa B
MHBEPCHOM BMUAEO) M €ro HacTpomKuM BonbT /
AenerHue (cm. PrcyHoK 3-56).

BepTmkanbHoe meHlo (PUMcyHOK 3-56) nozeon8aeT
Bam BblBpaTb CBA=2b, NOJ/IOCY NpoOonNycKaHuA U
cmelleHuve anAa ebibpaHHoOM dopmMbl cUrHana.
OH TaKXe No3BOoJIAeT BaM HYMC/IeHHO M3MEeHSATDb
nono*xeHwe namM macwtTab emecTo
MCMNOJIb2OBaAaHWA BEPTUKAJ/IbHbIX PEry/JIATOPOB.



Vertical Control

r ™
fun: 1.00MS/s  Sample impedance; 1M
i e i
YEhT Conpiing
impedahce |
. S —————

o AT i
Pasition
S0.9mYV | Ssmmdiv

BepmukanbHblli UHOUKamop sdiv

S

PucyHok 3-56: BepTukanbHble MHAUKATOPbI U MEHIO KaHamnoB

Ceszb

YTo0Obl BbIOpaTL TUM CBA3M AN MPUCOEAVHEHNS] BXOAHOTO curHana K
BEPTUKANBHOMY aTTeHIATopy Ans BbIOpaHHOTO KaHara 1 YCTaHOBUTL ero
BXOZHOE COMPOTUBIIEHNE;

Haxmute BEPTUKAJTbHOE MEHHO - Mydota (ocHoBHast) -> DC, AC, GND
v Q (6okoBasi),

Dc B m CBA3b N0 NOCTOAHHOMY TOKY MOKa3blBaeT kak AC, Tak U MOCTOSIHHYHO
COCTaBMAOLLYHO BXOAHOIO cuUrHana.
AC o B g CBsi3b AC NMOKa3bIBaET TOMLKO NEPEMEHHBIE COCTABIISIOLLME BXOAHOMO
GND A CUrHana. 3
B m CoeguHeHmne 3asemrenns (GND) oTkntodaeT BXogHOW curHan ot
npuema,
£ n

m BxogHon nmnegaHc noseonsieT Buibpath nmnegadc 1 MOwm mnm 50 Owm. .

NOTE

Ecnu bl ebibepeme umnedaHc 50 Om ¢ AC ces3bio,
ouughposbigarwuli ocyunnoepagd ¢ moyHocmbeio 0o 200
kl'y He omo6pa3um mo4yHo yacmombl Huxe 200 kly,
Kpome moeo, kozda you nodknw4yarom aKkmueHbIlU
npobHUK K ocuyunmoepagy / ocuunnoepagy (Hanpumep,
P6205), 8x00Hoe€e conpomusrsieHuUe ocyunnoepaga
asmomamuyecku cmaHosumcs 50 Owm, ecnu 3amem
nooknw4Yumpe mnaccueHbili npobHuk (Hanpumep, P6138).
ycmaHogume 8xo0Hol umnedaHc obpamHo Ha 1 MOwm,
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Vertical Control

MponyckHas crocobHOCTb

YTo0b! YCTPaHUTb BbICOKOYACTOTHbIE COCTaBNAOLLNE, UBMEHUTE MOSocy
nponyckaHuA Bbl6paHHOFO KaHana:

Haxmunte BEPTUKAINBHOE MEHIO -> Mornoca nponyckaHus (ocHoBHas) -
>Press VERTICAL MENU -> Bandwidth (main) ->

Fine Scale

Press VERTICAL MENU _, Fine Scale (main)

ToyHasa Wwkana

Haxwmute VERTICAL MENU _, Fine Scale (main), 4ToBbl BbINOMHATL TOUHYHO
HaCTPOVIKy BEPTMKaNbHOro MacLuTaba C MOMOLLIbIO YHUBEPCATIbHON PYYKUA.

Mo3nums

Haxmmte BEPTUKAINBHOE MEHIO _, MonoxeHune (ocHoBHOE), HTOBbI pyyka
06LLEro HazHaueH1s ynpaensina BepTukanbHbIM nonoxeHvem. Haxmure Set to
O divs (side), ecrnm Bbl XoTUTE COPOCUTL KOHTPOIBHYIO TOUKY BbIGpaHHON (hOpMbl
curHana B LIEHTP AuCrines.

CwmeLleHre

CMeLLeHVe NMo3BOSISET CHUMATH CMELLIEHNE NMOCTOSIHHOMO TOoKa M3 hopMbI CUHara,
MosSTOMY OcLrIiorpadd MOXET PEMCTPMPOBATL MEHHO Ty YaCTb CUrHana, Kotopast
BaC VHTEPECYET.

For More
Information

CMELLIEHME NMonesHo, Korfla Bbl XOTUTE UcCrenoBaTb hopMy cUrHara C MoMoLLLIO
HaNPSPKEHVSt OCTOSIHHOMO Toka. Hanprmep, Bbl MOXETE MonbITaTtbcs yBUOETb
HeBOmbLLIYHO MyrbCaLMIO Ha BbIxoae 6roka nuTaHys. MoxeT HabrropaTscs
nynscauys 100 MB npuv Hanpsbkeryn nutanus 15 B. Briaronaps avanasoHy
CMELLIEHVS Bbl MOXETE OTODpaKaTb psibb 1 MacLLITabMpOBaTh €€ B COOTBETCTBIM C
BaLLMM MOTPEBHOCTAMM.

10 vcrionb3yiTe cmelLeHve, Haxxvnte BEPTUKANBHOE MEHIO _, Cmeluerve
(ocHoBHOE). McrnonbayiiTe pyuKy OBLLEro HasHauYeH!sA 1S yrpaBrneHns
BEPTVKarbHbIM cMeLLeHreM. 11 Bbl XxoTvTe COPOCUTL CMELLIEHME Ha HOMb, HaXkmuTe
YcraHoBub Ha O V (COOKy)

Cwm. «[Mpurobpetenmer» Ha cTp. 2-17.

Cwm. Pazgen «MacLLtabrpoBaHmne 1 NMos LIMIOHMPOBAHUE CUTHArIOB» Ha CTp. 2-22.

Smeshcheniye

3-100
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Bupeo 3anyck

TorornHUTENbHOE MEHIO 3arycka Mo BUOEO JAET BaM MHOXECTBO Bap1aHTOB 3arycka
ro ByaeocurHary,

CobbIvie 3amycka o BaeocyrHarty NpoMCXOOMT, KOra BUOEOCUTHAI reHepUpYeT
VMIMYTIbC FOPU3OHTAITBHOM MINN BEPTVKArEHOM CUHXPOHM3ALWM. 1t nosy4eHus
OOMONMHATENBHON MHGbopMaLWiM cM. 3aryck Ha cTp. 2-11.

Merto Video Trigger no3BorsieT Bam BblGpaTb UCTOYHMK, MOSSPHOCTD, KINace, PEXVIM U
33[EPKKY, HO 3TO AET BaM BO3MOXHOCTL 3a4EPKVBaTL CTPOKN Wiiv BpeMsi 1\ ets Bbl
(o) pe ration 3aryckaeTe Mo NePBOMY MOIHo, BTOPOMY Moo Uit 06ouMMm,

Urobbl BbIzBaTh MeHto Video Trigger:

Haxxvte TRIGGER MENU - Type (maeHoe) _, Buaeo (coky) (cm. Puc-
ype 3-57),

Run: 1.00MS/s  Sampie impedatice: 1M O

fron
R "ick T Coupling!
impedshce |

LI remd.

BEPTUKalIbHOE CHNTbIBaHNE

SRR M30.0us CRi S 'ﬁn’av"i
i . . 4 i
W(“GL;E!E!;; Pl St ™ ion | Offset .
L SomV | 2éémdiv av

w,

Figure 3-57: Main Trigger Menu-Video Type

Bupeo-knacc
Wcnonbays onumto Class, Bbl MoxeTe BbliOpaTh NpegonpedeneHHble
HacTponkn (NTSC, PAL nnn SECAM) nnm HacTpouTb HAaCTPOWKY,
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Video Triggering

Haxxmnte TRIGGER MENU -Type (rnaeHoe) ..., Bugeo (BcnnbisatoLLee)
Class, (ocHoBHOW) - + NTSC, PAL, SECAM unun Custom (BcrinbisatoLLee
okHO) (PvicyHok 3-58)

NTSC vMeeT nuHelHyto YacTtoTy 525 CTpok Ha kaap v dacToty norns 60 M,
*  PAL umeeT nnHeiiHyro CKopoCTb 625 CTpok Ha Kagp 1 yacToTy nons 50 I,

SECAM NMEET NIMHEIHYHO CKOPOCTL 625 CTPOK Ha Kaap 1 4acToTy ror

50T,

Monb3oBaTenbCKUI NO3BONSET YkasdaTb YAaCTOTHbIN Avana3oH

BugeocurHana. PasnnyHble ananasoHbl nepeyncrieHbl B

GOKOBOM MEHIO NapaMeTPOB CkaHMpoBaHus (0bcyxaaeTcs

[anee B 3TOW CTaTbe).

\

(’
gun: 1.80M%/5  Sample
i Scan 5
.. .'E: ) -
§ interlaced
il Tielc One
P :
: Interlaced
ﬁf ﬂ e frl)' »)H . . . Fieid Two
PR i i X
S F}I i ﬁ!‘ : e i
e it Lo b : Fetent prosd ]| s gt
i ] : : ? A Nontnterlaced
L I i i ! _ . :? LAJLA-J: Both Fieids
- :
oy ey . S0 bus :
i - SETAM 0-us )
b L Custom | LT L
i Y T LT T Moae
TYPE as6 S%L;;;,Ce Polarity Mo e !
< Videos <HFSC Aegative tines i Holdoff !
.
@ €D @
. J
Figure 3-58: Video Trigger Menu-Class
MCTOUHNK

Bam HeobxoamMo BbIGpaTh, 13 KaKoro CTOMHMKA JOMDKEH MOCTYMaTh TPUTEP.

Ha TDS 420 1 TDS 460 Haxkmute TRIGGER MENU - +

WcTounuk (ocHoBHol) -Ch1, Ch2, Ch3, uri Ch4 (6okoson).
Ha TDS 41 O Haxwmute TRIGGER MENU ..., Source (main) ..., Ch1 nnin Ch2

(cBoky)
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SCUHXPOHU3aLMA NMOSIPHOCTL Video Triggering

OtpuuarenibHas NOSIIPHOCTL SABIMAETCS CTaHOAPTOM A1 FOPUSOHTaNbHBLIX U
BEPTUKAIbHbLIX CUHXPOMMITYIbCOB. OHaKO Bb1 MOXETE 3aXOTEThb 3aryCTUTL UMITYTLC
MONICKUTESLHOM MOSIIPHOCTU MPY NPOBEPKe CXeMbI, KOTopasi MUHBEPTUPYET
BuaeocurHarn. Bl MOXeTe 1ierko UsMeHUTL NOSIIPHOCTL, UCTIONL3Ys NapameTp Sync
Polarity,

Haxvmre TRIGGER MENU - Sync Polarity (main) ... Neg Sync wnm Pos Sync (cooky),
Pexavm 3agepiamn TB

Bb1 yKasbiBaeTe 3aaepiKy 4rist pumepa Buaeo ¢ onuyen TB Delay Mode. MNockonbky
BUOEOCUrHAI b1 COCTOAT U3 FIMHENHOMN MHCpOpMALIMK M APYTUX KOMMOHEHTOB C 3afaHHbIM
BpemeHem, onumsi TV Delay Mode nossornsieT Bam 3aaepmBarh He 60ree CTpok v
BpemeHu (cM. PucyHok 3-59),

Haxavmre kHonky TRIGGER MENU ... Pexaim 3aneprau TB (ocHOBHOM) - 3apepka no

CTpokam 1nu 3aaepxKa rno BpeMeHu (Cooky). Micrionb3yire pyuKy obLLero HazHa4eHus
0I5l BBOAA 3HAYEHUS.

Ecnun Bb1 xOTUTE BBECTU OOSMbLLLIOE YUCTIO C MOMOLLLHO PYUKM OOLLIEro HasHaueHUs,
HakvuTe kHoky SHIFT nepen noBopoTom pyukin. Koraa MHaMKaTop psaom C KHOMKOU

SHIFT ropur, a Ha aMcriee B NpaBoM BepXHeM YITTy otobpakaeTcs coobLueHne Coarse
Knobs, yH1BepcanbHas pyuyka CKOpOCTU 3HA4YUTENBHO BbIPOC,

Run: 1.00M5/s  Sample Delay by Lines: 5
i T. 3

o Delay
Rtode

. Delay by
1 iines

i

1+ Delay by
- Time
itns

o R W

resy 4 M5s0.0us

T
Polarity
Negative

M scan 2ae
| A | oo

GlEE EIEIEE)

PucyHok 3-59: MeHI0 3anycka BUaeo - pexxum 3agepxku TB
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Video Triggering

CkaHunpoBaTb

Ecnm Bb1 Biopann NTSC, PAL nnu SECAM B MeHio «Kriacc», NOSBUTCS MEHIO
«CkaHnpoBaH1ey, KOTOPOE NO3BOIISIET BaM BbIOMpaTL MEXy 3aryCckoM no
nepBoMy, BTOPOMY MM 0BOMM MOSSIM.

Haxmunte TRIGGER MENU - + Scan (main) - + Interlaced Field One, Inter-laced
field two, or Noninterlaced Both Fields (side) (cm. PrucyHok 3-60),

( N

Runh: 1.60M8/5 Sample
L
£
:L Scan

Interkaced
Field Dne

I interlaced
B Field Two

E Nonlnterlaced
1 Both Fields

N o0 ' CT T Mso.ops

F‘%— : *—i o .S.eu.ré
ass i
<Yides> <NTSC» chi

£

1

WRTEETE <. wae
Made &
Lines Hotdoff

S?':'nc
Pefarlty
Negative

PucyHok 3-60: MapameTp 3anycka-cCkaHMpoOBaHUA BUAEO

m Ecnu Bbi BeibepeTe «[lepBoe nore ¢ 4epecCTpoYHON pa3BepTKOMy,
oumdpoBbIBaOLLMIA Ocumrriorpad Bcerga 3anyckaeTcs B Havarne
NepBOro NosisA B Kagpe C YEPEeCCTPOUHON pasBePTKOM.

m Ecnu BbI BeibepeTe BapuaHT «llone 2 ¢ YepecCTpOYHOM pasBePTKOMN»,
oumdpoBbIBaOLLMIA Ocumniorpad Bceraa 3anyckaeT nepayto CTPOKY
BTOPOrO MOSIs B Kagpe C YEPECCTPOYHON pa3BePTKOM.

m 1ecnn Bbl Bbl BbibupaeTe Noninterlaced Both Fields,
oumdpoBbIBaOLLMIA Ocupmnriorpad NonepemMeHHO 3anyckaeT pexvm
3anycka B Ha4yare nepsoro Nossa 1 BTOPOro Monsi.
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Video Triggering

CKOpOCTb CKaHMPOBaHUS U YepecCTpoYHas pas3BepTka

Ecnu Bbl BbIOpanu Custom B MmeHto Class, onumsa Scan Rate & Interlace
nepeyvncrnsaeT HeCKObKO BapMaHTOB YacTOTHOro Anana3oHa (CM. PrcyHok
3-61). BoamoxHble BapuaHTbl: ckopocTb 1 (15-20 kl'u), ckopocTb 2 (20-25
KI'y), ckopocTb 3 (25-35 k') 1 ckopocTb 4 (35-64 KI'u).

Mepekntoyasa KHOMKY psiAoM ¢ onument Interlaced, Bbl MoXeTe 3anyckaTb Ha
NnepBoM YepPeCcCTPOYHOM Morie, BTOPOM YEPEeCCTPOYHOM Morie UM Ha obomx
nonsx 6e3 4epeccTPOYHOWN Pa3BEPTKU.

4 3

Rur: 1.06MS/s  Sample interface: OFF 0
1 . ¥

4 Scan Rate &
Intterlace

. i
) . . . . . . f% Rate 1
. X : X . . | 15-20KHZz
; S S maez
g . O . N T F

S 0 s RS

Rate 4
35~ G4KHz

: ‘ : : 3
Wi 1.o0v Y X T /T !t lace
. : . E ; ] : : :

%, 4_ - T T TV ey R [} niode
' i - Ciass S%Lf:fe Pol";ri,ty Maode : 8
Pocyidens DeCustom> nNegative Lines MR Holdoff

\

PucyHok 3-61: Tpurrep Buaeo - CKOpoCTb CKaHUpOBaHUSA U YepeCcCTPOoYHas pa3BepTKa

TDS 41 O, TDS 420, & TDS 460 User Manual 3-105



Video Triggering

3-106

For More
Information

Pexxum 1 3agepxka

Bbl MOXETE N3MeHUTL BpeMS 3a4epXKn 1 BblbpaTb pexium Tpurrepa ¢
MOMOLLIbHO 3TOro NyHKTa MeHto. Cm. 3anyck Ha cTp. 2-11 ansd nonyyeHns
6onee noapobHOM MHOPMALMN O PEXMME U 33[EPXKKE.

Haxmnte TRIGGER MENU - + Mode & Holdoff (main) - Auto nnn Normal
(side) (cm. PucyHok 3-62).

m B aBTOMaTU4ECKOM pEXMME ocumnriorpad percTpupyeT curHar,
[laXe eCru 3anycK He MPOVUCXOAMT.

m B HopmanbHOM pexxvme ocumniorpadd perMcTpupyeT cUrHas Tonbko
NPV HaNVYMK AENCTBYIOLLErO TpUITepa.

4 N
Run: 1.86MS/s  Sample Holdoff: 50
AR I Mode &
L . .. ..[7’
;
o § J
: P ‘
,ﬂ A S|
A oL
Holdoff
a8
ﬁ.(my 'm‘s_t').a'psf
+ Source SVAC TV DElRy PYSI  Viude
% far de 2
cVidens | <WFees i fﬁgg?t!}gfc {.‘!‘,?i?:re.g Field 74 Hz;lsc‘loff
- S
\

PucyHok 3-62: Pexxum MeHI0 3anycka Buaeo u 3agepxka

YTOBbI M3MEHUTL BpeMst 3a0epiu, HaxkmumTe kHornky Holdoff (cOoky). Beeoure
3HaYeHue, NCToNb3yst YHUBEPCArbHYHO pyyKy. 11, €CIi Bbl XOTUTE NOMyYUTL
BonbLLIoe YKcro, HaxxvmTe kHorky SHIFT nepen, noBopoTom pyykn. Koraa roput
nHOVKaTop psiaom ¢ kHonkoi SHIFT 1 Ha aycninee otobpaxaeTcst Haanuch
«Pyukn Kypca» B BEPXHEM YIT1y, py4Kka OBLLEro HasHauYeHWs 3HAYUTESTbHO
YCKOPSIETCA.

CyLLECTBYIOT pasfinyHble 3Ha4EHUS1 MO YMOITYaHMIO Af15 330EpKKA,
obecrneumBatoLLye MOCTOSIHHYHO BCTIbILLIKY LIBETA B CUHXPOUMIMYITLCE. 3TH
3HaYEeHMs1 3aBUCAT OT Toro, BbibmpaeTe fm Bl NTSC, PAL unn SECAM, v ot Toro,
3aryckaeTe fiv Bbl YEPECCTPOYHOE More OAHO Wik ABa.

Cwm. 3anyck Ha cTpaHuue 2-11.
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MaTtemaTuka oopMbl BOJIHbI

Bbl MOXXeTe MaTeMaTUYEeCKN MaHUNYNIMPOBaTb curHanamu. Hanpumep,
CUrHan MOXeT ObITb 33TEMHEH 13-3a POHOBOIO LWyMa. Bbl MoxeTe
nonyy4nTb 6onee Ynctyto opmy curHana, yopas ooHOBbIN LLIYM U3
NCXOOQHOTO CUrHamna.
B aTom pykoBOACTBE ONUCaHbI CT2HAZPTHbIE MaTeMaTUu4eckmne pyHKUnn
dopMbl curHana (MHBEPTUPOBEHNE, CIIOXKEHWNE, BbIYNTEHME U
yMHoxeHue). Cm. PykoBoAcTBO no akcnnyaTaumm onuumn 2F cemencTaa
TDS, ecnu Ball ocuunorpad OCHaLLeH Takon onuunen.
YUTobbl BLINONMHUTL MaTeMaTu4eckoe BbluncreHne popMbl CUrHaNE,
HaxxMmuTe kHornky MORE, 4tobbl oTKpbITh MeHto More (PucyHok 3-63).
MeHto «[JononHMTENbHOY» NO3BONSET OTOOPaXKaTh, ONpeaensTb
Operation MaTemaTndeckne yHKLUUN 1 yNpaBisaTb UMK,

Run: 1,00M$/s  Sample

. ] Math? J

_ Change Math
vzavafarm
| definition

ChT gemvn DT T A6 0ps Cht S smY]
WMZEIE Math2 | Wath3 | ' 1 1
% FEF(ChTY | Inv{Ch 1} et fef el ot E
. 7

PucyHok 3-63: MeHo "[JononHnTenbHo"

Math1, Math2, and Math3

Haxmute MORE- + Math1, Math2 unu Math 1 (ocHoBHOM),
4yTO6bI BbIGpPaTh CUrHan, KOTOpbIil Bbl XOTUTE OTOGPa3uTb
W U3MEHUTb.
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Waveform Math

Ecrnn BaLu ouymgbpoBbiBaroLLmvi ocumsiriorpagh ocHalLeH orymeri 2F,
Advanced DSP Math, nyHkt merro FFT wi/ 1 umeeT Ty Xe SpKoCTb,
470 U NYyHKTbI MeHIo Single Wim Math n Dual Wim Math; B npotvsHom
criyyae Bl® 6yaer 3aremHeHo. ViHgopmavmro o bl v gpyrix
CIIOXHbIX MAaTemMaTU4eCKuX BOSTHaxX CM. B PyYKOBOACTBE 10
akcrinyatam onumm 2F cemevictea TDS.

gopmbl.

2 Haxxmure «3meHnTb MatemaTtnieckoe onpeaeneHme GhopMbl curHaray (COoky) -,
«Matematnieckoe BbluucneHe oguHodHoro curHana Wim» unmn «Matematuyeckoe
3HajveHne ABovHoro curHara VWim (0CHOBHOE)», UTOObI M3MEHWUTL TEKyLLIEE OnpeaerneHne
curHara MaremaTnyeckoro pacdeta (cm. PucyHok 3-64).

OnepaLwym ¢ 0AUHOYHBIM 1 ABOVIHBIM CUTHAMOM OMNUCaHbI OTAEMNBHO B CrEAYHOLLMX
pasgernax.

4 ™

Run: 1.60MS/5  Sample st Source; Chi 0
E. |
£

" fichange Math
i Definition

Set 1st

: i/‘\ : FAT - ;"". I : f\\ j| Source to
: fi : I :;.,{ : $o N
: : i + FE Sei
L A § if [ b { i Operatgr 1o
{ | +

IR RN

’ Set 2nd
1+ l sSoutce te

R sefect the type of Math function to define from ci2
T \the bottom row of bezel buttons, Define the
\ new function using the side buttons.

Wien you are satistied with the selections, press
- |Create Math WEm, :

. \# Prags CLEAR MENL to return to the More menn
oh

| |wiitisout creating a Math waveforin. . ] oK
LEmV.
- Create
INTath | ) Math wim
- ingie wf 4
r FFT Math W ’ %
i i
e S

PucyHok 3-64: FnaBHOe u 60KOBbIE€ MEHIO MaTeMaTUUYECKNX
BbIYMCNEHUNA AN ABYX ocuMniorpaMmm

Single Wfm Math

1. Haxxmmte MORE- + Math1, Math2 unm Math £ (main) _, yctaHosute ans
dyHKUMM 3Ha4eHme (side) - + inv (MHBEepTUpOBAaTL).

2. YtoBbl onpegennTts hopMy CUrHarna UCTOYHMKA, yCTaHOBUTE
nepekntoyatenb Set Single Source B nonoxeHne (COoky) unm Bbidbepute
3TOT 3NEMEHT U UCMOMb3YNTE PYYKY OOLLIErO HAa3HAYEHVS.

3. Korga Bbl OyaeTe rotoBbl BbINOMHUTE hyHKUMIO, HaxkmmTe OK Create
Math Wfm (c6oky),
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Waveform Malh

[1BonHas matematnka Wfm

1. BeibepuTe nctouHmkm ¢ nomoulbto MORE- + Math1, Math2 nnn Math 1
(ocHoBHOW) - + YcTaHoBUTE Ans 1-ro UCTOYHMKA 3Ha4YeHne, a ans 2-ro
NCTOYHMKA - (COOKY). BBEOUTE MCTOUHUKK, NMEePEKroYas COOTBETCTBYHOLLIYHO
KHOMKy BblOOpa kaHana, unm by ncnonb3ys yHMBepCanbHyO pyudKy.

2. Ytobbl BBECTM MaTeMaTUYECKUI OrnepaTop, HaXXMnUTe YCTaHOBUTb
onepatop Ha (cboky). NepekntoumTe KHOMKY Uinm NCnonb3ynTe pydky obLLero
HasHayveHus. MNoaaepkmBaeMble onepaTopbl - +, - 1 *,

3. Haxkmute OK Create Math Wfm (c6oky), 4ToObl BbINONHUTL OYHKLMIO.

NOTE

ecsin Bbl Bblbe pere * 47159 YMHOXEHNAHA ware 2, QhyHKL
us Kypcopabyner us MepsiTb aMmnauTyay B e AMHULaXBOJ1b
1a B kBagpare W, a He B BosibTax V.

For More Ecrm BaLw ocuymriiorpach ocHaleH oniymedi 2F, Bbi Takke MOXeTe co34aBaThb
Information UHTErPUPOBaHHBIE, ANGbGbEDEHLIMPOBaHHBIE 1 ObICTPbIE CUIHATIbI C

ripeobpazoBarHmem @Pypie. Ecriv BaLL ocUnWIIoNpagh OCHaLLeH 3TOV OMNLMEN, CM.
«BapwmarT 2F cemevictea TDS B uHcTpykiLym Marma /».
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Zoom

MHorpa Bam MoxeT noTpeboBaThCs paclUMpUTb UNKU cxaTtb hopmy
curHana Ha gucnrnee 6e3 MU3MeHeHUs1 NnapaMeTpoB c6opa AaHHbIX. Bbl
MOXeTe caenarb 3TO C NOMOLLULIO (hyHKLMM MacluTabupoBaHus. Koraa
Bbl yBeNIMYMBaeTe MacluTab curHana Ha aucnree, Bbl yBeNiM4MBaeTe ero
yacTb. OumndpoBbiBatowemMy ocuunnorpady MoXxeT NoTpeboBaTbLCs
noKasaTtb 6orblue ToUYEeK AfiA 3TOM YacTu, YeM ObIno nonyyeHo. Ecnu ato
HeobxoaMMo, OH UHTepnonupyeT. UHCTPYMEHT MOXET BbINOMHATL

MacwTtabu poBaHue MHTEpPNONALMIO OOQHUM U3 ABYX CMOCOBOB: NMUHENHbIM Unu sin (x) / x.

N nHTepnonAauua (MeToab! MHTEpNONsALMKM onucaHbl Ha cTp. 2-18.) Tpu
MacLuTabupoBaHUM AUCTINEN NepepucoBbLIBAET OCLMIIIOrPaMMbI C
MCMNoNb30BaHNEM METOAA MHTEPNONSLMK, BbIGPaHHOTO B MEHIO
«ducnnen» (NMMHenHasa uHTepnonsumsa unu sin (x) / x). Ecnm Bbl BbIOpanu
sin (x) / x (no ymonyaHuio), 3T0 MOXET NPUBECTU K HEKOTOPOMY
nepeperynmpoBaHuio UNu HeaoperynMpoBaHuIoO KpaeB curHana. B atom
cryyae U3MeHUTe MeTO4 UHTEePNOoNALMKM Ha NIMHENHLIN, crieays
MHCTPYKUMAM Ha cTp. 3-111. YT0oO6bI pasnuyath peanbHble U
MHTEPNONMPOBaHHbIE C3IMMNbI, YCTAHOBUTE CTUIb OTOOPaXEHUA Ha
«YcuneHHblIe COMMIbIY.

Korga Bbl BKMovaeTe yHKLMIO MaclLTabmMpoBaHns, pyyk BEPTMKaIbHOIO
7 TOPM3OHTaNbHOro MacLLITabMpPOBaHNS U BEPTUKANBHOMO NOSIOXKEHNS
Operation Tenepb yNpaBnsaoT OTOOpaXKaemMbIM pa3mMepoM M NMOSIOXKEHNEM BOSTHOBbIX
dopMm, NO3BOMNAA UM PaCLLUMPATLCS U NepemMeLLaTbest Ha akpaHe. OHK
nepecTaroT BNUSTb Ha NoslyveHne hopmbl CUrHarna, Ho Bbl MOXETE
N3MEHUTb NOJTyYeHNE, UCMONb3Yysi COOTBETCTBYHOLLME NMYHKTbI MEHI0. Pexinm
MacLUTabupoBaHUS He MeHsIeT cnocob paboTbl MO ropuU3oHTarnw.
YTtobbl ncnonb3oBaTh MaclUTabnpoBaHNe, BLIMOSTHUTE CriegytoLume
OencrTeus:

1. Haxxmmte ZOOM- + ON (cboky). KHonka ZOOM Ha nepeqHeri naHenm gormkHa
3aropeThbCs.

2. BoibepuTe, Kakvie OCLMIorpammbl Hy»HO yeernnantb, U nepekrioyas
BIIOKVPOBKY MO ropuaoHTarn (c6oky) unn U vcrionbays pyuKy obLuero
Ha3HaYveHus.

* HeT - Tonbko TekyLas BbibpaHHasi dhopmMa curHarna MOXeT ObITb yBenmyeHa u
pacrnonoxeHa rno ropusoHTanm (PucyHok 3-65).

m B npsivom adompe - Bce kaHarlbl MOryT OOHOBPEMEHHO YBENMYMBATLCS U pacrionaratbCsl Mo ropuUsoHTanu.
(Popmbl crHanoB, oTobparkaeMble C BXOQHOIO KaHara, 0TOOpaXatoTCs B pearisHOM BPEMEHM;
MaTeMaT4eCKVIE 1 OMopHbIe (DOPMbI CUTHAIOB He OTOBPaXKAKOTCS B pearisHOM BPEMEHH. )

* All - BCce oToGpaxkaemble ocuMmnorpaMmbl (KaHarbl,
mMaTemMaTuyeckue BbIYUCIEHUS U / NI STanoHbl) MOryT
OAHOBPEMEHHO yBenn4nBaTbCAd 1 pacnosiaratbCd no
rOpV30HTarnm.
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Zoom

HOTA
HecmoTps Ha To, YTO MacLUTabMPOBaHNE [OITKHO ObITb BKITIOYEHO, YTODb!
KOHTPOSMpOBaTh / KOTOPbIE BIMSIIOT Ha MacLUTaOHpOBaHNe OCLWTONPDaMM, HACTPONKA
Horizontal Lock BrmseT Ha 10, Kakue ¢bOpMbI BOJTHBI PACITONIOXEHBI B ITOJIOXEHUSIX
YTIpaBIIeHHS] 10 FOPU30HTAIIU, HE33BMCHUMO OT TOr0, BKITHOHYEHO W BbIKITIOYEHO
maciutabuposaHue. lNpaBwia A4S TPeX HACTPOEK yKa3aHbl B Liare 2.
Toribko BblbpaHHas GhopMa BOJIHbI (BEPXHSSI YACTb) USMEHSIET PA3MED.

Run: 250kS/8 Sample Haorizontal Lock: All

Ch2 Zoom: 10X Vert 5.0X Horz I zoom

e UL P P

e

OFF

N

NNMWM/\,«WTWMWWM\/%}

i Horizontal
Lock.
4

R |

. Ll /\ - -
o B A 4
S S \/ SN / | Foam
X : _\ N

0 N TE RV 1IN BTV IV X T VI IOV N -

- -

PucyHok 3-65: Pexkum macLumabrpoBaHmus ¢ ropusoHTa/IbHOM pUKcaumei,
ycraHos/ieHHo Ha None

Hactpoiika nHtepnonsumm

UT06bI M3MEHWUTL UCMOSb3YEMbI METOL MHTEPMNONALMM:

Haxwmmte DISPLAY - Filter (main) -> Sin (x) / x Interpolation nnm Linear Inter-
polation (side),
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C6pocuTb MacluTad
YT00bI COpOCUTL BCE KOIhIMLIMEHTHI MaCLLTAOUPOBaHKS K 3HAYEHUSIM MO
ymoranmto (Table 3-7), Haxxmmte ZOOM - Reset Zoom Factors (cOoky).

Table 3-7: Zoom Defaults

Parameter Setting

Zoom Vertical Position (o)

Zoom Vertical Gain 1X

Zoom Horizontal Position Tracking Horizontal Position
Zoom Horizontal Gain 1X

Haxmute ZOOM .... Off (cOOKy), 4TOObI BEPHYTLCSA K HOpMarbHoOM paboTte
ocumnnorpada (6e3 ysenuyeHus).

For Further See Acquisition, on page 2-17.
Information See Display Modes, on page 3-22.
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NMpunoxxeHune A: Onuumn U akceccyapbol

B aTOM pasgerne onncaHbl pasnnyHbie Onumn, a Takke CTaHaapTHbIE U
OONONHUTENbHbIE akceccyapbl, KoTopble AocTynHbl ans TDS 41 O, TDS 420
n

Lindposble ocuunnorpadbl TDS 460,

BapvaHTbl Bkno4atoT:

BapuaHT 02: nepegHsAs KpbiLLKa 1 Yexon

B atom cnyydae Tektronix noctaBnseT ¢ npmbopomM NepPeaHIO KPbILLIKY U
yexon.

BapwuaHT 05: 3anyck Buaeo

Ota onuus obecneymBaeT 3anyck no Buaeo. OH NO3BONsSET 3anyckaTb
NONOXUTENbHbIE UMW OTPULLATENBHBIE CUHXPOUMNYILCHI. It Takoke no3sonseT
BbIOpaTh NepBoe Nomne C YePeCCTPOYHON Pa3BepTKON, BTOPOE Mone ¢
YepECCTPOYHON pa3BepTKon nnm oba nomns 6e3 YepeccTpPOYHON Pa3BEPTKN.
Bbl MmoxeTe onpeaennTb knacc curHana kak NTSC, PAL, SECAM, nnm Bbl
MOXeTe HacTpouUTb Kracc.

BapuaHT 13: MHTtepopenc RS-232 / Centronics Hardcopy

C atown onuuent Tektronix noctasnsaeT ocumnnorpady, 060pyaoBaHHbI
nHTepdencom RS-232 n Centronics, KOTOpbIN MOXET MCNOMNb30BaTLCS AN
COXpaHeHNs NeYaTHbIX KONMIM akpaHa ocuunnorpada.

BapvaHT 2F: PaclumpeHHas matematuka DSP

C NoMOLLIbHO 3TOM onummn ocumnorpad MOXET BbIMUCIATb U OTODpaXaTb TpU
pacLUMPEHHBbIX MaTeMaTUYECKMX DOPMbI CUrHarna: MHTerpan gopmbl
curHana, amcbdepeHuman gopmel curHana n brd (6eictpoe
npeobpasoBaHne Pypbe) hopmbl cUrHana.

BapuaHnt 3P: KomnnekT npuHTepa

C aton onumen Tektronix noctaBnsieT TepmonpunHTep Seiko DPU-411,
Kamepbl, PyKOBOACTBO M CYMKY Arsi NPUHaANEXHOCTEN, YCTaHOBINEHHYIO Ha
BEepXHen Yactu ocumnnorpada. lNevatHble konum akpaHa NPOM3BOAATCA Ha
YeTblpexatonmoBor TepMobymare. B cymke HaxoamuTcsa NpUHTEpP U eCcTb
OONOMHUTENBLHOE MECTO A1 aKCecCyapoB.

BapuaHTt 2A: pnvHa 3anmen 60 000 Toyek 1 3anyck no Buaeo

Ota onuwmsa BkntoyaeT B cebs Bapuant 1 M (60 000 6annos 3a 3anuck) n
BapuaHT 05

(Bvoeo Tpurrep).

Options
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Appendix A: Options and Accessories

BapuaHT 2B: anvHa 3anmcn 60 000 Toyek, 3anyck rno Buaeo u

MpoasvHyTas matematuka DSP

Ota onuus codeTtaet B cebe onumo 1M (60 000 Toudek 3anvcnu), onumo 05
(3anyck no Buaeo) n onuuto 2F (Advanced DSP Math).

Onumn A1-A5: MexxayHapogHble LLUHYPbI MUTaHNS

Mommmo cTangapTHoro kabensa nutadus ans CesepHon Amepukn, 11 B, 60
lu, Tekironix nocraBnser ¢ ocunnorpacgom OOy M3 NATU
anbTepHaTUBHLIX KOHpUrypaumin kKabens nuTaHns no 3akasy KrneHTa.

Table A-1: International Power Cords

Option Power Cord

Al Universal European-220 V, 50 Hz
A2 UK-240V,50 Hz

A3 Australian-240 V, 50 Hz

A4 North American-240 V, 60 Hz

A5 Switzerland-220 V, 50 Hz

BapuaHT B1: CepBurcHoe pykoBOACTBO Ha YpOBHE Moaynen

Mpw 3akase BapuaHTa B1 komnaHusa Tektronix noctaBnsieT ¢ ocumnnorpadom
PYKOBOACTBO MO 0BCy>XMBaHUIO HA YPOBHE MOAYIS.

BapumaHnT 1 M: gnmHa 3anmcm 60 000 Touek

Orta onuusa obecneynBaeT MakcumarnbHyto AnuHy 3anmncm 60 000 Touek Ha
ogHo nonyyexue (60 000 Ha kaHan).

BapuvaHTbl o6cnyxuBanusa Warranty-Plus

CnepytoLume onumm JONOMHAT AOCTYNHOCTb YCYr CO CTaHOapTHOM
rapaHTven. (CtaHgapTHas rapaHTusi ykasaHa Ha 0GpaTHOM CTOpoHE
TUTYFBLHOO NUCTa AAaHHOIO PYKOBOACTBA. )

m Onuust M2: npm 3akase onupm M2 Tektronix npeaoctaBnseT NATUIETHIO
rapaHTUio / PEMOHTHOE OOCTY>KMBaHWE.

m Onupma M3: npm 3akasze onuum M3 Tekironix npegocTaBnsieT NaTsL net
rapaHTUn / PEMOHTHOIO OBCIYKMBaHMS M YETbIPE KanMbpoBKM ocuunnorpada.
m Onuust M8: npm 3akase onupm MB Tektronix npeaoctaenseTt YeTbipe
KanmMbpoBK/ 1 YETbIPE NPOBEPKN PaboUnX XapaKTepUCTUK, MO OAQHOM Ha nepuo,
OT BTOPOIo A0 MATOro roga aKcniyarauum.
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Option 1K: K212 Instrument Cart
With this option, Tektronix ships a three tray instrument cart (the K212).

Option 1P: HC100 4 Pen Plotter

With this option, Tektronix ships a four-color plotter designed to make wave-
form plots directly from the digitizing oscilloscope without requiring an
external controller. It handles A4 and US letter size media.

Option 1R Rackmounted Digitizing Oscilloscope

Tektronix ships the digitizing oscilloscope, when ordered with Option 1R
configured for installation in a 19 inch wide instrument rack. Customers with
instruments not configured for rackmounting can order a rackmount kit
(016-1166-00) for field conversions.

Instructions for rackmounting the digitizing oscilloscope are shipped with the
option 1R

Option 22: Additional Probes

With this option, Tektronix ships two additional probes identical to the two
standard-accessory P6138 probes normally shipped with the instrument.
This provides one probe for each front-panel input.

Option 23: Active Probes

With this option, Tektronix ships two active high speed voltage probes (the
P6205 10X FET).

Option 25: P6562 AS Probes
With this option, Tektronix ships four P6562A SMD probes.

Option 29: TD100 Data Manager

With this option, Tektronix ships a TD100 Data Manager, which provides a
40 MByte hard drive, 35 inch floppy drive, and TDS Data Manager software.

Option 9C: Certificate of Calibration and Test Data Report

Tektronix ships a Certificate of Calibration which states this instrument meets
or exceeds all warranted specifications and was calibrated using standards
and instruments whose accuracies are traceable to the National Institute of
Standards and Technology, an accepted value of a natural physical constant
or a ratio calibration technique. The calibration s n compliance with US
MIL-STD-45662A. This option also includes a test data report for the instru-
ment.
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Standard The following standard accessories are included with the digitizing oscillo-
Accessories bt
Table A-2: Standard Accessories
Accessory Part Number
User Manual 070-8034-XX
Programmer Manual 070-8709-XX
Reference 070-8035-XX
Performance Verification 070-8721-XX
U.S. Power Cord 161-0230-01
Probes (qty. two) P6138 10X Passive P6l:)38 (single
uni
Probe Accessories
These are accessories to the standard probe listed previously (P6138).
Except for the probe-tip-to-circuit board adapter, they can also ke ordered
separately.
Table A-3: Probe Accessories
Accessory Part Number
Retractable Hook Tip 013-0107-06
Body Shell, tip cover 204-1 049-00
Probe-Tip-to-Circuit Board Adapter No customer ord-
(qty. two standard, optionally available in package of erable part num-
25 & 131-5031-00) ber for double
unit
6-Inch Slip-On Ground Lead 196-311 3-02
Low Inductance Ground Lead 195-4240-00
Marker Rings Set (qty. eighteen rings which includes 016-0633-00
two each of nine colors)
Ground Collar 3431 003-01
6-Inch Alligator Clip Ground Lead 196-3305-00
Screwdriver: adjustment tool, metal tip 003-1433-00
SMT KlipChip™ 206-0364-00
Accessory Pouch 016-0708-00
A4

Appendices



Appendix A: Options and Accessories

Optional Accessories

You can also order the following optional accessories:

Table A4: Optional Accessories

Accessory Part Number
TOS 41 O, TDS 420, & TOS 460 Service Manual 070-8036-XX
Plotter (GPIB and Centronics Standard) HC100
Plotter (Centronics Standard) HC200
Oscilloscope Cart K212
Rackmount Kit (for field conversion) 016-1166-00
Oscilloscope Camera (02}
Oscilloscope Camera Adapter 016-1154-00
Soft-Sided Carrying Case 016-1158-00
Transit Case 016-1157-00
GPIB Cable (1 meter) 012-0991-01
GPIB Cable 2 meter) 012-0991-00
Security Cable 012-1388-00
Front Cover 200-3232-00
Pouch 016-1159-00
VGACable (SN B030099 and below) 73893013 (NEC)
(SN B030100 and above) CTL3VGAMM-5
(LCOM)

Accessory Probes

The following optional accessory probes are recommended for use with
your digitizing oscilloscope:

P6101A 1X 15 MHz, Passive probe.

P6156 10X 3.5 GHz, Passive, low capacitance, (low impedance Zo)
probe. Option 25 provides 100X

P6009 Passive, high voltage probe, 100X 1500 VOC + Peak AC.

P6015A Passive high voltage probe, 1000X 20 KVOC + Peak AC
(40 KV peak for less than 100 ms).

P6205 750 MHz probe bandwidth. Active (FET) voltage probe.

P6204 Active, high speed digital voltage probe. FET. CC to 1 GHz. CC
offset. 50 Qinput. Use with 1103 TekProbe Power Supply for offset
control.

P6046 Active, differential probe, 1X1 OX DC to 100 MHz, 50 Q input.
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AB501 Buffer Amplifier (active fixtured), 1 GHz, 1 MQ, 10X

P6501 Option 02: Microprobe with TekProbe power cable (active fix-
tured), 750 MHz, 1 M, 10X

AM 503S-DC/AC Current probe system, AC/DC. Uses A6302 Current
Probe.

AM 503S Option 03: DC/AC Current probe system, AC/DC. Uses A6303
Current Probe.

P6021 AC Current probe. 120 Hz to 60 MHz
P6022 AC Current probe. 935 kHz to 120 MHz

CT1 Current probe-designed for permanent or semi-permanent in-
circuit installation. 25 kHz to 1 GHz, 50 Q input.

CT=2 Current probe-designed for permanent or semi-permanent in-
circuit installation. 12 kHz to 200 MHz, 50 Q input.

CT4 Current Transformer-for use with the AM 503S (A6302) and
P6021. Peak pulse 1 kA. 05 Hz to 20 MHz with AM 503S (A6302).

P6701 A Opto-Electronic Converter, 500 to 950 nm, DC to 850 MHz
1 V/imW.

P6703A Opto-Electronic Converter, 1100 to 1700 nm, DC to 1 GHz
1VimW.

P6711 Opto-Electronic Converter, 500 to 950 nm, DC to 250 MHz 5V/
mw.

P6713 Opto-Electronic Converter, 1100 to 1700 nm, DC to 300 MHz.
5 VimW.

TVC 501 Time-to-voltage converter. Time delay, pulse width and period
measurements.

P6562 SMT Probe, 350 MHz.
P6048 TTL Logic Probe.

Probe Accessories

The following optional accessories are recommended for use with the stan-
dard probe listed under Standard Accessories.

Table A-5: Probe Accessories

Accessory Part Number
Connector, BNC: BNC to Probe Tip Adapter 013-0226-00
Connector, BNC: 50 Q BNC to Probe Tip Adapter 013-0227-60 “
Connector, Probe: Package of 100, compact 131-4244-00
Connector, Probe: Package of 25, compact 131-5031;00
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Table A-5: Probe Accessories (Cont.)

Accessory Part Number
Screwdriver Adjustment Tool, Package of five 003-1433-01
Compact-to-Miniature Probe Tip Adapter 013-0202-02
Probe Tip Holder: (holds three tips) 352-0670-00
3 Inch Slip-On Ground Lead 196-3113-03
Probe Holder: Black ABS 352-0351-00
IC Protector Tip, Package of 10 015-0201-07
IC Protector Tip, Package of 100 015-0201-08
Marker Ring Set. Two each of nine colors 016-0633-00
SMT KlipChip ™20 Adapters SMG50

Low-Inductance Spring-Tips: Two each offive different  016-1077-00
springs and insulator

Probe Tip-to-Chassis Adapter 131-4210-00

NOTE

The next four items below can oy ke used with the Compact-to-
Miniature Probe Tip Adapter.

Oual-Lead Adapter 015-0325-00
BNC-to-Probe Tip Adapter 013-0084-01
G.R.-to-Probe Tip Adapter, 0 Q 017-0088-00
Bayonet Ground Assembly 013-0085-00

Accessory Software

The following optional accessories are Tektronix software products recom-
mended for use with your digitizing oscilloscope:

Table A-6: Accessory Software

Software Part Number
EZ-Test Program Generator S45F030
Wavewriter: ANVG and waveform creation S3FT400
LabWindows S3FG910
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Warranty Information

Check for the full warranty statements for this product, the probes, and the
products listed above on the back of each product manual's title page.
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NMpunoxeHue B: Cneuyndukauyumsa

OTOT noapasgen HauMHaeTcs ¢ 0bLLEero onMcaHUsi NPU3HaKoB

Lindpossle ocumnnorpadel TDS 400. [anee crneaytoT Tpy nogpasgena, no
OOHOMY A1 K&XA0ro U3 TPEX KIacCcoB NPU3HAKOB: HOMMHAIbHbIE MPU3HaKW,
rapaHTUPOBaHHbIE XapPaKTEPUCTVKM 1 TUMOBbLIE XapaKTEPUCTUKM.

Lincpposble ocumnnorpadbl Tektronix TDS 400 - aTo nopTaTvBHble Nnpubopsl,
nogxoasiume Ans NCNornb30BaHUS B PasnNYHbIX UCTbITATENbHBIX U
naMepUTENbHBIX NMPUMOXEHUSIX U cucTeMax. KnoueBble 0cobeHHOCTY:

General

m YeTblpe BxoaHbIX kaHana Ha TDS 420 n TDS 460 (aBa BX0OHbIX kaHana
Ha TDS 41 O), kaxgpin ¢ grnivHon 3anmcu ot 500 go 15 000 Touyek u 8-
KpaTHbIM pa3peLueHnemM no Beptukanu. (BapmaHt 1 M yBenuunsaet
MakcumarnbeHyto anuHy 3anmen o 60 000 Touek.)

m BO3MOXHOCTM 3anycka no Buaeo (C onumen 5, 3anyck no BUAEO).

m [lonHasi nporpaMMHOCTb M BbIBOA, HA NPUHTEP / MNoTTep.

m PaclumpeHrHble hyHKLMK, Takme Kak NOCTOSIHHO OOHOBMSEMbIE U3MEPEHUS.
m CrieuanmavpoBaHHbIE PEXUMbI OTODPaXKeHUs!, Takue kak GecKoHeYHoe U
nepemMeHHoe NOCTOSIHCTBO.

m YHUKanbHbIN rpadounyeckuii nHtepdoerc nonbsosatend (GUI), pexum
BCTPOEHHOW CNpaBKU 1 fiorMyeckasi KOMMOHOBKa NepeaHen NaHenu, KoTopble
npeacraenstoT cobon HoBbIM cTaHaapT B CLUA.

m PaclumpeHHan matematuka curHanos (c onumen 2F, Advanced DSP
Math). Belamcnure n otobpasumte nHterpan opmbl BOMHbI, AnddoepeHuman
hopMbl BOSHbI 1 BbicTpoe npeobpasoBaHne dypbe (ObicTpoe
npeobpaszoBaHne Pypbe) hopMbl BOSHbI.
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Nominal Traits OTOT Nogpasaen coaepXuT Habop Tabnumu, B KOTOPbIX NEPEYMCIIEHDI
pasnuyHble HOMUHAasTbHbIE XapaKTEPUCTUKX, OMNMChIBaloLLME LMdpoBbIE
ocupnnorpadbl TDS 400. BKntoYeHb! 3NeEKTPUHECKME U MEXAHNYECKME
XapaKTePUCTUKU.

HoMUWHanbHbIE XapaKTePUCTUKN OMNUCHLIBAKOTCS C UCTIONb30BAHMEM MPOCTbIX
hakToB, Takux Kak «YeTblpe, BCe oanHaKoBble» Arsi CBONCTBA «BxoaHble
KaHarbl, KOrM4eCTBOY», a He B TEPMUHAX OrpaHUYEHUA, KOTOPbIE SBNSKOTCS
TpeboBaHNAMM K NPOM3BOAUTENBHOCTU

Table A-7: HoMmMHanbHble XapaKTePUCTUKN - cUCTeMa cOopa CUrHanoB

Name Description

Bb160op nonock! npornyckaHus 20 MHz, 100 MHz, and FULL (TDS 41 Oand TDS 420: 150 MHz,
TDS 460: 350 MHz)

TDS 41 O Two, both identical

Avrvraitsepti, KonuyecTso TDS 420 and TDS 460: Four, all identical

B bits !
~Oundpposantsie-GNTEL KONMYeCTBO
TDS 41 O Two, both identical, called CH 1and CH 2
BXOAHbIX KaHaroB, KONM4ecTBO TDS 420 and TDS 460: Four, all identical, called CH 1 through CH 4
DC, AC, or GND
B
XopHast MycTa 1MQ or 500
Volts/Div Setting Offset Range
Ivana3oHbI BbIGoOpa BXOQHOIO i )
1 mV/div to 99.5 mV/div +1V
e s 100 mV/divto 995 mV/div +10V
All 1 V/div to 10 V/div 100 V
+5 divisions

HuanasoH, nonoxexne 1 mV/div to 10V/div

[OuanasoH, YyBCcTBUTENLHOCTL 2

1 OTo6paxaeTcs BepTUKanbHO ¢ 25 ypoBHsAMMU oumndpoBku (DL) Ha geneHve 1 aMHaMu4eckum auanasoHom 10,24 neneHus c
BbIKITOYEHHbIM 3yMOM. DL - 3TO HauMeHbLLee U3MeHeHMe YPOBHSI HanpsiXKeHus, pa3peLleHHoe aHanoroBo-LUMpPoBbLIM
npeo6pasoBatenem S bit, npu aTom Bxoa MacwiTabupyeTcsi B COOTBETCTBMM C HACTPOMKOM BONbLT / AeneHne UCnornb3yeMoro
KaHana. BbipaxeHHbI Kak HanpsbkeHue, DL paBeH 1/25 aeneHns, yMHOXXeHHOMY Ha yCTaBKy BONnbT / AeneHue.

2 YyBcTBUTENbHOCTL BapbupyeTcs oT 1 MB / gen go 10 B / aen B nocnepgoBatenbLHOCTU rpy6bix HacTpoek 1-2-5. Mexay
nocneaoBaTernbHbIMU FPyObIMKU HacTpokamu tin9s1 YyBCTBUTENBHOCTb MOXET ObITb TOYHO OTPErynupoBaHa ¢
paspelweHmem 1% ot 6onee 4yBCTBUTENBLHOW HacTPoMKK. Hanpumep, mexay

50 vB / pen n 100 mB / pen, BonbT / AeneHne MOXHO YyCTaHOBUTL € pa3pelwueHnem 0,5 mB.
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Table A-7: Nominal Traits - Signal Acquisition System (Cont.)

Name Description
Rise Time3 Volts/Div Setting RiseTime
(TDS 41 Oand TDS 420) 5 mV/div-10 V/div 23 s

2 mV/div-4.98 mV/div 32 s

1 mV/div-1.99 mV/div 39 s
Rise Time3 Volts/Div Setting RiseTime
(TDS 460) 5 mV/div-10 V/div 10 18

2 mV/div-4.98 mV/div 14 rs

1 mV/div-1.99 mV/div 35 ns

3Rise time is defined by the following formula:

Rise Time (ns) mBS%FE

Table A-8: Nominal Traits - Time Base System

Name Description

Range, Sample-Rate',? 2.5 Samples/s to 100 MSamples/s

Range, Equivalent Time or Interpo- 200 MSamples/s to 50 GSamples/s
lated Waveform Rate? 2

Range, Seconds/Division 1 ns/div to 20 s/div

Range, Time Base Delay Time Oto 20 seconds (settings of 20 ps and slower are displayed in roll
mode)

Reference Frequency, Time Base 100 MHz

Record Length Selection 500 points, 1,000 points, 2,500 points, 5,000, and 15,000

points. Record lengths of 30,000 and 60,000 points are avail-
able with Option 1M4

1The range of real-time rates, expressed in samples/second, at which a digitizer samples signals at its inputs and stores the
samples in memory to produce a record of time-sequential samples

2The range of waveform rates for equivalent time or interpolated waveform records.

3the Waveform Rate (WR) is the equivalent sample rate of a waveform record. For a waveform record acquired by real-time
sampling of a single acquisition, the waveform rate is the same as the real-time sample rate; for a waveform created by interpola-
tion of real-time samples from a single acquisition or by equivalent-time sampling of multiple acquisitions, the waveform rate is
faster than the real time sample rate. For all three cases, the waveform rate is 1/(Waveform Interval) for the waveform record,
where the waveform interval (WI) is the time between the samples in the waveform record.

4The maximum record length of 60,000 points available with Option 1M is selectable with all acquisition modes except Hi Res and
Average. In Hi Res and Average, the maximum record length is 15,000 points.
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Table A-9: Nominal Traits - Triggering System

Name Description

Range, Events Delay 1to 9,999,999

Ranges, Trigger Level or Threshold Source Range
Any Channel + 12 divisions from center of screen
Line +400 Volts

Table A1 o Nominal Traits - Display System

Name Description

Video Display Resolution 640 pixels horizontally by 480 pixels vertically n a display area of
5.04 inches horizontally by 3.78 inches vertically

Waveform Display Graticule A single graticule 401 x 801 pixels @ x 10divisions, with divisions
that are 1cm by 1cm)

Waveform Display Grey Scale 16 levels in infinite-persistence and variable-persistence display
styles

Table A-11: Nominal Traits - Data Storage

Name Description
Capacity, Nonvolatile Waveform Standard Instrument: Total capacity s 60,000 points.
Memory

Option 1M Equipped Instrument: Total capacity is 60,000 points
(one to four waveforms acquired with any comblnation of record
lengths that add up to 60,000 points). For available record
lengths, see "Record Length Selection" on page A-11 of this sec-

tion.
Capacity, Nonvolatile Setup Memory Ten setups.
Batteries 1 Required Two lithium poly-carbon monofluoride. Both are type BR2/3A, UL

listed. Both are rated at 3.0 volt, 1.2 amp-hour.

1Batteries are not accessible from the outside of the instrument; therefore, they can only ke replaced by a service technician.
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Table A-12: Nominal Traits - GPIB Interface, Video Output, and Power Fuse

Name Description

hterface, GPIB GPIB interface complies with IEEE Std 488.1-1987 and IEEE Sid
488.2-1987.

Output, Video Provides a video signal, non-interlaced, with levels that comply with

ANSI RS343A. For oscilloscopes SN B030099 and below, output is
through a rear-panel 0B9 connector. For oscilloscopes SN B030100
and above, output i through a rear-panel DB-15 connector.

Fuse Rating Either of two fuses! may ke used: a .25" x 1.25" (UL 19856, 3AG):
5 A FAST, 250 V, or a5 mm x 20 mm, (EC 127). 4 A (T), 250 V.

1Each fuse type requires its own fuse cap.

Table A-13: Nominal Traits - Mechanical

Name Description
Cooling Method Forced-air circulation with no air filter.
Construction Material Chassis parts constructed of aluminum alloy; front panel

constructed of plastic laminate; circuit boards constructed of glass-
laminate. Plastic parts are polycarbonate.

Finish Type Tektronix Blue textured finish on aluminum cabinet.

Weight Standard digitizing oscilloscope
86 kg (190 Ibs), oscilloscope only.

102 kg (225 Ibs), with front cover, accessories, and accesso-
ries pouch installed.

14.5 kg (32.0 Ibs), when packaged for domestic shipment.
Rackmount digitizing oscilloscope

82 kg (18.0 Ibs) plus the weight of rackmount parts, for the
rackmounted digitizing oscilloscope (Option 1R).

16.3 kg (36.0 Ibs), when the rackmounted digitizing oscilloscope
B packaged for domestic shipment.

Rackmount conversion kit

45 kg (10.0 Ibs), parts only; 7.9 kg (17.5 Ibs), parts plus pack-
age for domestic shipping.
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Table A-13: Nominal Traits- Mechanical (Cont.)

Name Description

Overall Dimensions Standard digitizing oscilloscope

Height 191 mm (7.5 in), when feet and accessories pouch are
installed. 165 mm (6.5 in), without the accessories
pouch installed.

Width 362 mm (14.25 in), with handle.

Depth 471 mm (18.55 in), oscilloscope only; 490 mm
(19.28 in), with optional front cover installed; 564 mm
(22.2 in), with handle fully extended.

Rackmount digitizing oscilloscope
Height 178 mm (7.0 in).
Width 483 mm (190 in).

(

Depth 472 nm (18.6 in), without front-panel handles; 517 mm
(20.35 in), with front-panel handles installed.
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Warranted B aTtom nogpasaene nepeyncrneHsl pas3nuyHble rapaHTUPOBaHHbIE
Characteristics XapakTepucTuku Lncpposbix ocumnnorpadgos TDS 400. BKJ'II'O‘-IeI-jbI
ANeKTPUYECKNE XapakTEPUCTUKM N XapaKTEPUCTUKM OKpYXKatoLLen cpeabl.
apaHTMPOBaHHLIE XapaKTEPUCTUKN OMUCHIBAOTCS B BUAE KONTMYECTBEHHbIX
npeaenos NPon3BOAUTENBHOCTU, Ha KOTOPbIE PacnpOCTPaHAETCS rapaHTus.
B aTom nogpasgene nepeyncrneHbl TONbKO rapaHTUPOBaHHbIE
xapakrepucTukn. Cnncok TUMoBbIX / XapakTepUCTUK Ha4YMHaEeTCs Ha
cTpanuue A-21.
Ycnosusi UICnonHeHns
OneKTpnyeckne xapakTepUCTUKI, NPMBEAEHHbIE B 3TUX Tabnmuax
rapaHTUMHbIX XapakTepUCTUK, MPUMEHNMBI, Koraa ocuumnnorpad HacTpoeH
Ha TeMneparypy okpyxatowen cpegpl ot + 20 ° C go + 30 ° C, nmeert
nepuop nporpesa He MeHee 20 MUHYT 1 paboTaeT Npu HN3KMUX
TemnepaTypax. TemnepaTypa okpyxatowier cpegpl ot 0 ° C oo
+50 "C (ecnu He ykazaHO MHOE}.

Table A-14: Warranted Characteristics - Signal Acquisition System

Name Description
Accuracy, DC Voltage Measurement, Measurement Type DC Accuracy
Averaged Average of Cl6waveforms +(1.5% x 1(reading -
Net Offset'} : + Offset
Accuracy + 0.06 div}
Delta volts between any two +(1.5% x lreading 1+ 01 div
averages of 16 waveforms? + 0.3 mVv}
Accuracy, DC Gain 3 £1.5%

INet Offset =Offset - (Position x Volts/Div). Net Offset is the voltage level at the center of the A-D converter dynamic range.
Offset Accuracy is the accuracy of this voltage level.

2The samples must be acquired under the same setup and amblent conditions.

soc Gain Accuracy is confirmed in the Performance Verification Procedure by passing the checks for Offset Accuracy and DC
Voltage Measurement Accuracy (Averaged).
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Table A-14: Warranted Characteristics -

Signal Acquisition System (Cont.)

Name

Description

Accuracy, Offset

Volts/Div Setting
1 mV/div-9.95 mV/div

Offset Accuracy

+(0.4% x INet Offset! 1
+ 09 mV + 0.1 div)

+ (0.4% x INet Offset! 1
+1.5 mV + 01 div)

+(0.4% x |Net Offset! |
+ 15 mV + 01 div)

+(0.4% x [INet Offset! 1
+ 150 mV + 0.1 div)

10 mV/div-99.5 mV/div

100 mV/div-995 mV/div

1V/div-10 V/div

Accuracy, Position4

*(1.5% x (Position x Volts/div) + Offset Accuracy + 0.04 div)

Analog Bandwidth, DC-50 O Coupled Volts/Div Bandwidth®
and DC-1 MQ with Standard-acces- 5 mV/div-10 V/div DC-150 MHz
sory Probe Attached . ]
(TDS 410 and TDS 420) 2 mV/div-4.98 mV/div DC-110 MHz
1 mV/div-1.99 mV/div DC-90MHz
Analog Bandwidth, DC-50 O Coupled Volts/Div Bandwidths
and DC-1 MO with Standard-acces- 5 mV/div-10 V/div DC-350 MHz
sory Probe Attached . )
(TDS 460) 2 mV/div-4.98 mV/div DC-250 MHz
1 mV/div-1.99 mV/div DC-100 MHz
Cross Talk (Channel Isolation) Volts/Div Isolation
>500 mV/div 40: 1 at 50 MHz for any two
channels having equal volts/divi-
sion settings
19,95 mV/div 40:1 at 50 MHz for any two

channels having equal volts/divi-
sion settings

80:1 at 100 MHz and 30:1 at
full bandwidth for any two chan-
nels having equal volts/division
settings

10 mV/div-500 mV/div

Delay Between Channels, Full Band-
width, Equivalent Time

,;200 ps between CH 1 and CH 2 (all models) and between CH 3
and CH 4 (TDS 420 and TDS 460) when both channels have equal
volts/division and coupling settings

A 50 ps for any other combination of two channels with equal volts/
division and coupling settings (TDS 420 and TDS 460).

1Net Offset = Offset - (Position x Volts/Div). Net Offset is the voltage level at the center of the AD converter's dynamic range.
Offset Accuracy is the accuracy of this voltage level.

4Position Accuracy is confirmed in the Performance Verification Procedure (Section 4) by passing the checks for Offset Accuracy
and DC Voltage Measurement Accuracy (Averaged).

sthe limits given are for the amblent temperature range of 0°C to +30 °C. Reduce the upper bandwidth frequencies by 2.5 MHz for

each °C above +30%.
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Table A-14: Warranted Characteristics- Signal Acquisition System (Cont.)

Name Description

Input Impedance, DC1 MQ Coupled 1MQ £0.5% in parallel with 15 pF +2.0 gF. Matched between chan-
nels to within * 1% for resistance and + 1.0 pF for capacitance

Input Impedance, DC-50 Q Coupled 50 Q £1% with VSWR O121 from DC-150 MHz
(TDS 41 Oand TDS 420)

Input Impedance, DC-50 Q Coupled 50 Q 1% with VSWR G161 from DC-350 MHz
(TDS 460)

Input Voltage, Maximum, DC1 MQ, Volt/Div Rating

AC1 MQ or GND Coupled 01 V/div-10 V/div +400 V (DC + peak AC); derate at 20 dB/
decade above 10MHz until the minimum
rating of £5V (DC + peak AC) i reached

1 mV/div-9.99 mV/div 2400 V (OC + peak AC); derate at 20 dB/
decade above 10kHz until the minimum
rating of +5 V (DC + peak AC) is reached

Input Voltage, Maximum, DC-50 Q or 5V ms, with peaks less than or equal to £30 V
AC-50 Q Coupled

Lower Frequency Limit, AC Coupled O10Hz when AC-1 MQ coupled; O200 kHz when AC-50 Q coupled6

6The AC Coupled Lower Frequency Limits are reduced by a factor of 10 when 10X, passive probes are used.

Table A-15: Warranted Characteristics - Time Base System

Name Description

Accuracy, Long Term Sample Rate 1 150 ppm over any 21 ms interval

and Delay Time

Accuracy, Absolute Time and Delay For single-shot acquisitions using sample or high-resolution acquisi-
Time Measurements', 2 tion modes and a bandwidth limit setting of 100 MHz

+(1 W + 150 ppm of IReading 1+ 450 ps)
For single-shot acquisitions using sample or high-resolution acquisi-
tion modes and a bandwidth limit setting of 20 MHz:
(1 W + 150 ppm of IReading 1+ 1.3 ns)
For repetitive acquisitions using average acquisition mode with
28 averages and a bandwidth limit setting of FULL:
+(1 W + 150 ppm of IReading 1+ 200 ps)

1For input signals 25 divisions in amplitude and a slew rate of 22.0 divisions/ns at the delta time measurement points. Signal
must have been acquired at a volts/division setting 25 mV/division and not in Events mode.

2The WI (waveform interval) is the time between the samples in the waveform record. Also, see the footnotes for Sample Rate
Range and Equivalent Time or Interpolated Waveform Rates in Table A-8 on page A-11.
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Table A-15: Warranted Characteristics- Time Base System (Cont.)

Name Description
Accuracy, Delta Time For single-shot acquisitions using sample or high-resolution acquisi-
Measurement1, 2 tion modes and a bandwidth limit setting of 100 MHz:

+(1 W + 150 ppm of |Reading | + 650 ps)

For repetitive acquisitions using average acquisition mode with
78 averages and a bandwidth limit setting of FULL:

+(1 W + 150 ppm of IReading 1+ 300 ps)

1for input signals 5 divisions in amplitude and a slew rate of 2 2.0 divisions/ns at the delta time measurement points. Signal
must have been acquired at a volts/division setting 5 mV/division and not in Events mode.

2The W1 (waveform interval) is the time between the samples in the waveform record. Also, see the footnotes for Sample Rate
Range and Equivalent Time or Interpolated Waveform Rates in Table A-8 on page A-11.

Table A-16: Warranted Characteristics - Triggering System

Name Description

Accuracy, Trigger Level or Threshold, (2% of 1Setting - Net Offset' 1+ 0.2 div X volts/div setting +
DC Coupled Offset Accuracy) for any channel as trigger source and for signals
having rise and fall times?: 20 ns.

Sensitivity, Edge-Type Trigger, DC 0.35 division from DC to 80 MHz, increasing to 1 division at
Coupled? 350 MHz (TDS 41 Oand TDS 420) or 500 MHz (TDS 460) for any
channel as trigger source

Sensitivity, Video-Type, TV Field and 0.6 division of video sync signal

TV Line2
Pulse Width, minimum, Events-Delay 5ns
Auxiliary Trigger Input Connector: BNC at rear pane!

Input Load: equivalent to three TTL gate loads
Input Voltage (maximum): -5 VDC to +10VDC

Auxiliary Trigger, Maximum Input Fre- 10MHz
L Ll / Duty Cycle High and low levels must ke stable for?: 50 rs

1Net Offset = Offset - (Position x Volts/Div). Net Offset is the voltage level at the center of the AD converter dynamic range. Offset
Accuracy is the accuracy of this voltage level.

2The minimum sensitivity for oblaining a stable trigger. A stable trigger results in a uniform, regular display triggered on the selected
slope. The trigger point must not switch between opposite slopes on the waveform, and the display must not "roll" across the screen
on successive acquisitions. The TRIG'D LED stays constantly lighted when the SEC/DIV setting is 2 ms or faster but may flash when

the SEC/DIV setting is 10 ms or slower.
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Table A-17: Warranted Characteristics - Probe Compensator Output

Name

Description

Output Voltage and Frequency,
Probe Compensator

Characteristic  Limits
Voltage 0.5V (base-top) +5% into a 1 MQ load
Frequency 1 kHz +5%

Table A-18: Warranted Characteristics - Power Requirements

Name

Description

Source Voltage and Frequency

90 to 132 VAC mns, continuous range, for 48 Hz through 62 Hz
100 to 132 VAC mms, continuous range, for 48 Hz through 440 Hz
180 to 250 VAC ms, continuous range, for 48 Hz through 440 Hz

Power Consumption

S240 Watts (370 VA)

TDS 41 Q TDS 420, & TDS 460 User Manual
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Table A-19: Warranted Characteristics - Environmental, Safety, and Reliabllity

Name Description

Atmospherics Temperature:

0" Cto +50° G operating;
-40 Cto +75 C non-operating

Relative humidity:
Oto 95%, at or below +30° C; Oto 75%, +31 ° Cto +50° C
Altitude:
To 15,000 ft. (4570 m), operating;
to 40,000 ft. (12190 m), non-operating
Emissions 12 Meets or exceeds the requirements o! the following standards:
Vfg. 243/1991 Amended per Vfg 46/1992
FCC 47 CFR, Part 15, Subpart B, Class A
EN50081-1 European Community Requirements

EN55022 Radiated Emissions Class B
EN55022 Conducted Emissions Class B
Susceptibility Meets or exceeds the requirements of the following standards:

EN50082-1 European Community Requirements

IEC 801-3 Radiated Susceptibility 3 V/meter from 27 MHz to
500 MHz unmodulated.

Performance Criteria: < + 0.2 division waveform
displacement, or < 0.2 division increase n p-p noise
when the oscilloscope is subjected to the EM
specified n the standard.

[EC 801-2 Electrostatic Discharge, Performance Criteria B

Dynamics Random vibration3:

031 g ms, from 5to 500 Hz, 1Ominutes each axis, operating;
2.46 g ms, from 5to 500 Hz, 10Ominutes each axis,
non-operating

110 maintain emission requirements when connecting to the IEEE 488 GPIB interface of this oscilloscope, use only a high-quality,
double-shielded (braid and foil) GPIB cable. The cable shield must have low impedance connections to both connector housings.
Acceptable cables are Tektronix part numbers 012-0991-00, -01, -02, and -03.

210 maintain emission requirements when connecting to the VGA-compatible video output of this oscilloscope, use only a high-quality
double-shielded (braid and foil) video cable with ferrite cores at either end. The cable shield must have low impedance connections to
both connector housings. An acceptable cable is NEC@ part number 73893013. (Use an appropriate adapter when other than a 9-pin
monitor connection is needed.)

3Does not apply to rackmounted instrument
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Typica| This subsection contains tables that list the various typical characteristics
Characteristics that describe the TDS 400 Digitizing Oscilloscopes.

Typical characteristics are described in terms of typical or average
performance. Typical characteristics are not warranted.

This subsection lists only typical characteristics. A list of warranted charac-
teristics starts on page A-15.

Table A-20: Typical Characteristics - Signal Acquisition System

Name Description
Accuracy, DC Voltage Measurement, Measurement Type DC Accuracy
Not Averaged AnySample +(15% x (ireading - Net
Offset! 1) + Offset Accuracy
+ 0.13 div + 0.6 mV)
Delta Volts between any two *(1.5% X ireading 1 + 0.26 div
samples? + 12 mV)
Frequency Limit, Upper, 100 MHz 100 MHz
Bandwidth Limited
Frequency Limit, Upper, 20 MHz 20 MHz

Bandwidth Limited

Nonlinearity

<1 DL, differential; ,; 1 DL, integral, independently based3

Step Response Settling Error

Volts/Div Setting Step Settling Error (%)4
Amplitude
202ms 500ms 20 ms
1mV/div-99.5 mV/idiv  OQ2V $0.5 $0.2 $0.1
100 mV/div- o0V $2.0 $0.5 $0.2
995 mV/div
1V/div-10 V/div 0:200V $2.0 $0.5 $0.2

INet Offset = Offset - (Position x Volts/Div). Net Offset is the voltage level at the center of the A-D converter dynamic range.
Offset Accuracy is the accuracy ofthis voltage level.

2The samples must be acquired under the same setup and amblent conditions.

3pn DL (digitization level) is the smallest voltage level change that can be resolved by the 8-bit AD Converter, with the input scaled
to the volts/division setting of the channel used. Expressed as a voltage ; a DL is equal to 1/25 of a division times the volts/division

setting.

4The values given are the maximum absolute difference between the value at the end of a specified time interval after the mid-level
crossing of the step, and the value one second after the mid-level crossing of the step, expressed as a percentage of the step

amplitude.
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Table A-21: Typical Characteristics - Time Base System

Name

Description

Aperture Uncertainty

For real-time or interpolated records having duration $1 minute:
O®0 ps + 0.03 ppm x Record Duration) RMS

For equivalent time records:
5(50 ps + 0.06 ppm x WI') RMS

Fixed Error in Sample Time

550 ps

1The WI (waveform interval) is the time between the samples in the waveform record. Also; see the footnotes for Sample Rate
Range and Equivalent Time or Interpolated Waveform Rates in Table A 8 on page A 11.

Table A-22: Typical Characteristics - Triggering System

Name Description
Error, Trigger Position, Edge Triggering  Acquire Mode Trigger-Position Error 2
Sample, Hi-Res, Average (1 W + 1ns)
Peak Detect, Envelope +(2WI + 1ns)
Holdoff, Variable, Main Trigger Minimum
Main Horizontal Scale Holdoff Maximum Holdoff
$100 ns/div 1ps 5 X Min Holdoff
;:100 ms/div 1s 5 X Min Holdoff
Otherwise 10 X sec/div 5 X Min Holdoff
Lowest Frequency for Successful Op- 20 Hz
eration of "Set Level to 50%" Function
Sensitivity, Edge Trigger, Not DC Trigger Coupling Typical Signal Level for Stable Trig-
Coupled? gering
AC Same as DC-coupled limits# for frequen-
cies above 60 Hz. Attenuates signals
below60 Hz.
Noise Reject Three and one-half times the DC-

coupled limits.4

High Frequency Reject One and one-half times the DC-coupled
limits4 from DC to 30 kHz. Attenuates
signals above 30 kHz.

Low Frequency Reject  One and one-half times the DC-coupled
limits# for frequencies above 80 kHz.
Attenuates signals below 80 kHz.

1The trigger position errors are typically less than the values given here. These values are for triggering signals having a slew rate

at the trigger point of :t0.5 division/ns.

2The waveform interval (WI) is the time between the samples in the waveform record. Also, see the footnote for the character
istics Sample Rate Range and Equivalent [Tme or Interpolated Waveform Rates in Table A-8 on page A-11.

3the minimum sensitivity for obtaining a stable trigger. A stable trigger results in a uniform, regular display triggered on the
selected slope. The trigger point must not switch between opposite slopes on the waveform, and the display must not "roll" across
the screen on successive acquisitions. The TRIG'D LED stays constantly lighted when the SEC/DIV setting is 2 ms or faster but
may flash when the SEC/DIV setting is 10 ms or slower.

4S ge the characteristic Sensitivity, Edge Type Trigger, DC Coupled in Table A-16, which begins on page A 18.
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Table A-22: Typical Characteristics - Triggering System (Cont.)

Name Description
Frequency, Maximum for Events Delay®> 90 MHz
Width, Minimum Pulse and Reamm, 5ns

Events Delayt

Video Mode (Option 05 Equipped
Instruments Only)

Line Rate Class: Four classes are provided as follows.
m  NTSC, which provides a default line rate compatible with the
NTSC standard (525/60)

B PAL, which provides a default line rate compatible with the
PAL standard (625/50)

B SECAM, which provides a default line rate compatible with the
SECAM standard (625/50)

m  Custom, which provides user selectable line rate ranges (see
"Custom Line Rate Ranges" below)

Custom Line Rate Ranges: 15 kHz-20 kHz, 20 kHz-25 kHz,
25 kHz-35 kHz, and 35 kHz-64 kHz

Holdoff: Automatically adjusts to 50 ms (nominal) for NTSC class;
to 140 ms (nominal) for PAL and SECAM

Triggerable on Field Selections: Odd, Even, or Both

Delayed Acquisition: Settable for delay by line number or runs
after time delay

sthe maximum frequency for a delaylng events input.

6The minimum pulse width and rearm width required for recognizing a delaying event.

Table A-23: Typical Characteristics - Data Handling

Name

Description

Time, Data-Retention, Nonvolatile
Memory1,2

Internal batteries, installed at time of manufacture, have a life of
5 years when operated and/or stored at an ambient temperature
from 0° Cto 50" C. Retention time of the nonvolatile memories is
equal to the remaining life o! the batteries.

1The time that reference waveforms, stored setups, and calibration constants are retained when there is no power to the oscilloscope.

2Data is maintained by lithium poly-carbon monofluoride.
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TUwndpposon ocumnnorpad Tektronix cepuvm TDS MOXET BbINOMNHATL 25
aBTOMaTUYECKMX M3MEPEHMI. 3Has, Kak MpMbop Npomn3BOAMT 3TW pacHeTbl, Bbl
MOXETe Ny4LLIE MOHATb, KaK NOMNb30BaTLCS BaLLUMM NPUOOPOM Y Kak
WHTEpPNPETMPOBaTL CBOM pe3yrbTaThl. Lindposble ocupnnorpadb! cepym TDS
MCNOSb3YHOT B CBOMX pacyeTax pasnuyHble BapuaHTbl. OTO BKMOYaeT:  Bbicokui
HU3KMA  BbICOKWI - 3TO 3HAYeHMe, Ucronbayemoe B kavecTse ypoBHS 100%

Measurement
Variables

—APK-M3MEPEHIISIX, TAKNX KaK BPEMSI Cniaja U BpeMs HapacTaHus. Hanpumep, ecriv
Bbl 3anpaLumeaeTe BpemMs Hapactanus ot 10% go 90%, To ocuunnorpad Oyaet
paccunTbiBaTth 10% 1 90% B npoueHTax, rae High npeacraensiet 100%.

Hwuskoe - 310 3Ha4eHme, ncrnosb3yemoe B kadectse ypoBHS 0% B Taknx
N3MepPEHNsIX, Kak BpemMs cnaga v BpeMs HapactaHus.  TodHoe 3HadeHue High n
Low 3aBucKT OT TOro, Kakol 13 ABYX METOAOB pacyeTa Bbl BbibepeTe B MyHKTe
High-Low Setup B meHto Measure. 310 MyH-makc u N'ictorpammva.  Metop,
MwuH-Makc - onpegenset yposHu curHana 0% v 100% kak obpasLsl ¢
CaMOW HU3KOW aMnnnTygomn (Hambornee oTpuuaTenbHbIMKN) U
MaKCcMMasbHOM aMmnnnTyaon (Hanbonee nNonoxnTensHeiMu). MeTog MUH-
MaKC None3eH A5 U3MEPEHNst 4acToTbl, LUMPUHBI U Nepuoaa Anst MHOMMX
TMNoB curHanos. OgHako Min-max 4yBCTBUTENEH K 3BEHALLMM CUrHanam um
BCM/ieckam curHana u He Bceraa TOYHO U3MepseT BpeMst HapacTaHus,
Bpems cnaga, nepeperynMpoBaHne 1 HegoperynmpoBaHue.

MeToa min-max BblumcnseT 3HavyeHus High u Low cnegytoLmm obpasom:

High = Max
and

Low = Min

and

MeTog ructorpamMmbl - MbITAETCA HANTK CamMyto BbICOKYHO MIOTHOCTb
TOYEK BbILLE N HDKE CpeaHen ToOUK1 oopMbl BOSHbI. OH NbiTaeTcs
UrHOPMpPOBaTb 3BOHKM 1 BCMNECKN Npu onpeaeneHny yposHen 0% u
100%. 3TOT MeTOoA XOpoLLOo paboTaeT Npu N3MepPeHUN NPAMOYroSibHbIX
UMMYNbCOB U MMMNYIbCHBIX CUrHAmMOB.

Ocumnnorpad BbluncnaeT 3HavyeHusa High n Low Ha ocHose
rMcTorpaMmbl CreayoLmm obpasom:
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1. It makes a histogram of the record with one bin for each digitizing level
(256 total).

On cmpoum 2ucmogpammy 3anuct ¢ OOHUM OIOUMOM OJIsL KAHCOO020 YDOBHSL
oyughposku (6cezo 256). 2. On pasoueaem sucmoepammy Ha 08e uacmi 8 Cpeonell
mouke medcdy Min u Max (maxorce nazvieaemori Mid).

3. ¥Yposenwv ¢ Hauborvumm Konuuecmeom mouex Ha 6epxHell 2UCIOSPaMME - O
BbICOKOE 3HAYEHUE, d YPOBEHb C HAUOOTILUUUM KOUYECTNBOM MOYEK HA HUNCHEN
aucmoepamme - 3mo 3uaverue Low. (Bvlbepume yposHu, Ha KOMOpbIX
aucmozgpammul docmueaiom nuxka ons Beicoxoeo u Huskoeo.) 11 Mitl oaem
HauboIbllee NUKOBOE 3HAUEHUE 8 NPEOeax GePXHell Wik HUNCHEN 2UCIOSPAMMbI,
3amem 6036pawaem cpeoree 3Havenue kax 01st Bvicokoeo, max u ona Huskoeo
(5mo ¢hopma 80IHbL OHeHb HUBKOU AMITUMYObL) .

ThioareeitieH WQF%W%WW”@@WWW@Q%r than
aboetin@0% @yersiaddin, Hauboree yoarennwiti om Mid

HighRef, MidRef, LowRef, Mid2Ref

The user sets the various reference levels, through the Reference Level
selection in the Measure menu. They include the following:

HighRef-the waveform high reference level. Used in fall time and rise time
calculations. Typically set to 90%. You can set it from 0% to 100%.

MidRef-the waveform middle reference level. Typically set to 50%. You can
set it from 0% to 100%.

LowRef-the waveform low reference level. Used in fall and rise time cal-
culations. Typically set to 10%. You can set it from 0% to 100%.

Mid2Ref-the middle reference level for a second waveform (or the second
middle reference of the same waveform). Used in delay time calculations.
Typically set to 50%. You can set it from 0% to 100%.

Other Variables
The oscilloscope also measures several values itself that it uses to help

calculate measurements.

RecordLength-is the number of data points in the time base. You set it
with the Horizontal menu Record Length item.

Start-is the location of the start of the measurement zone (X-value). It is
00 samples unless you are making a gated measurement. When you use
gated measurements, it is the location of the left vertical cursor.
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End-is the location of the end of the measurement zone (X-value). It &
(RecOl'dLengt/l — 1.0) samples unless you are making a gated measurement.
When you use gated measurements, it i the location of the right vertical
Cursor.

Hysteresis--The hysteresis band & 10% of the waveform amplitude. It s
used in MCmssl, MCross2, and MCmss3 calculations.

For example, once a crossing has been measured in a negative direction,
the waveform data must fall below 10% of the amplitude from the MidRef
point before the measurement system s armed and ready for a positive
crossing. Similarly, after a positive MidRef crossing, waveform data must go
above 10% ofthe amplitude before a negative crossing can ke measured.
Hysteresis is useful when you are measuring noisy signals, because it
allows the digitizing oscilloscope !o ignore minor fluctuations in the signal.

MCross Calculations

MCross1, MCross2, and MCross3-refer to the first, second, and third
MidRef cross times, respectively. See Figure A-1.

The polarity of the crossings does not matter for these variables, but the
crossings alternate in polarity; that is, MCross! could ke a positive or nega-
tive crossing, but if MCross! is a positive crossing, MCross2 s a negative
crossing.

The oscilloscope calculates these values as follows:

1. Find the first MidRefC/Ossing in the waveform record or the gated region.
This is MCrossl.

2 Continuing from MCrossl, find the next MidRefCrossing in the waveform
record (or the gated region) of the opposite polarity of MCrossl. This is
MCross2.

3. Continuing from MCross2, find the next MidRefCi-ossing n the waveform
record (or the gated region of the same polarity as MCrossl. This
MCross3.

MCross1 Polarity-is the polarity of first crossing (no default). It can ke
rising or falling.

StartCycle-is the starting time for cycle measurements. I is afloating-
point number with values between OOand (RecordLengt/l - 1.0), inclusive.

StartCycle = MCrossl

EndCycle-is the ending time for cycle measurements. It is a floating-point
number with values between OOand (RecordLength - 1.0), inclusive.

EndCycle = MCmss3
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MCross1
(StartCycle)

MCross3
(EndCyc/e)

MidRef v wr v e M A e -

MidRef - (Hysteresis x Amp/itude) —— —— — e A

Figure A-1: MCross Calculations

Waveform (<O.O ... RecordLength-1.0 >]-holds the acquired data.

TPOS-is the location of the sample just before the trigger point (the time
reference zero sample). h other terms, it contains the domain reference
location. This location s where time = QO

TSOFF-is the offset between TPOS and the actual trigger point. In other
words, it is the trigger sample offset. Values range between OOand 1.0
samples. This value is determined by the instrument when it receives a
trigger. The actual zero reference (trigger) location in the measurement
record i at (TPOS+ TSOFF).

Measurement
Algorithms

The automated measurements are defined and calculated as follows.

Amplitude

Amplitude = High - Low

Area

The arithmetic area for one waveform. Remember that one waveform is not
necessarily equal to one cycle. For cyclical data you may prefer to use the
cycle area rather than the arithmetic area.

if Sta,.t = End then retum the {interpolated) value at Stwul.

Otherwise,

Area = f ket Wavejonn(t)dt

Slari.
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For details of the integration algorithm, see page A-34.

Cycle Area

P Amplitude (voltage) measurement. The area over one waveform cycle. For
non-cyclical data, you might prefer to use the Area measurement.

Iif StartCycle = fndCycle then retum the (interpolated) value at StartCycle.
E"IO, cle

CycleMean= Waveform(t)dt

Stm1Cycle

For details of the integration algorithm, see page A-34.

Burst Width

I Timing measurement. The duration of a burst.
1. Find MCross! on the waveform. This is MCrossSta, .

2 Find the last MCross (begin the search at EndCycle and search toward
StartCycle). This 8 MCrossStop. This could ke a different value from
MCrossl.

3. Compute BurstWidth = MCrossStop - MCrossStart

Cycle Mean

VAV Amplitude (voltage) measurement. The mean over one waveform cycle. For
non-cyclical data, you might prefer to use the Mean measurement.

1StartCycle = EndCycle then return the (interpolated) value at StartCycle.

Em!Cycle
[ Waveform(t)dt
S.

CycleMean= -+ —5-+-- Lomere_
(EndCycle - StartCycle) x Samplelnterval

For details of the integration algorithm, see page A-34.

Cycle RMS
XK The true Root Mean Square voltage over one cycle.
If StartCycle = EndCycle then CycleRMS = Waveform[Startj.

Otherwise,

f  EndCyclc

(Waveform(t)) *dt
,,,,, CN_”

CycleRMS =

(EndCycle - StartCycle) x Samplelnterval)
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For details of the integration algorithm, see page A-34.

Delay

= f Timing measurement. The amount of time between the MidRefand Mid2Ref
crossings of two different traces, or two different places on the same trace.

Delay measurements are actually a group of measurements. To get a specif-
ic delay measurement, you must specify the target and reference crossing
polarities, and the reference search direction.

Delay = the time from one MidRefcrossing on the source waveform to
the Mid2Ref crossing on the second waveform.

Delay is not available n the Snapshot display.

Fall Time

% Timing measurement. The time taken for the falling edge of a pulse to drop
from aHighRefvalue (default = 90%) to aLowRej'value (default = 10%).

Figure A-2 shows afalling edge with the two crossings necessary to calcu-
late a Fall measurement.

1. Searching from Start to End, find the first sample in the measurement
zone greater than HighRej.

2 From this sample, continue the search to find the first (negative) cross-

ing of HighRef The time of this crossing is THE. (Use linear interpolation
if necessary.)

3. From THE continue the search, looking for a crossing of LowRej’. Up-
date THF if subsequent HighRej' crossings are found. When aLowRef
crossing ik found, it becomes TLF. (Use linear interpolation if neces-

sary.)
4. Fal!Time = TLF - THF
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F&™me

THF TLF

High —

HighRef

LowRef

Figure A-2: Fall Time

Frequency

_rLT Timing measurement. The reciprocal of the period. Measured n Herz (Hz)

where 1 Hz = 1 cycle per second.
11Period = Oor & otherwise bad, return an error.

Fl-equency = 1/Period

High

nr 100% (highest) voltage reference value. (See "High, Low" earlier in this
section)

Using the min-max measurement technique:

High = Max

Low

BL (% (lowest) voltage reference value calculated. (See "High, Low" earlier in
this section)

Using the min-max measurement technique:

Low = Min

Maximum

TIT Amplitude (voltage) measurement. The maximum voltage. Typically the most
positive peak voltage.
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Examine all Haveform[J samples from Start to End inclusive and set Max
equal to the greatest magnitude Waveform/[] value found.

Mean

The arithmetic mean for one waveform. Remember that one waveform i not
necessarily equal to one cycle. For cyclical data you may prefer to use the
cycle mean rather than the arithmetic mean.

if Staet = End then return the (interpolated) value at Start.

Otherwise,

f = Wavefoml(t)dt

e (é'nd - Start) x Samplelntaval

For details of the integration algorithm, see page A-34.

Minimum

Amplitude (voltage) measurement. The minimum amplitude. Typically the
most negative peak voltage.

Examine all Wavefonn[] samples from Startto End inclusive and set Min
equal to the smallest magnitude Waveform[J value found.

Negative Duty Cycle

Timing measurement. The ratio of the negative pulse width to the signal
period expressed as a percentage.

NegativeWidth is defined in Negative Width, below.
11Period = Oor undefined then return an error.

Negative Width

Den d x 100%

NegatzveDutyCycle =

Negative Overshoot

Amplitude (voltage) measurement.
NegativeOvershoot = ] ,-]7%;[ Y i 100%
Note that this value should never be negative (unless High or Low are set
out-of-range).
Negative Width

Timing measurement. The distance (time) between MidRe/ (default = 50%)
amplitude points of a negative pulse.

TDS 41 O TDS 420, & TDS 460 User Manual A-31

7



Appendix C: Algorithms

W CrosslPolarity = ="
then

NegativeWidth = (MCross2 — MCrossl)
else

NegativeWidt/l = (MCross3 - MCross2)

Peak to Peak

T Amplitude measurement. The absolute difference between the maximum
and minimum amplitude.

PeaktoPeak =Max - Min

Period
F1 Timing measurement. Time taken for one complete signal cycle. The recip-
rocal of frequency. Measured n seconds.

Period =MCross3 - MCrossl

Phase

/P Timing measurement. The amount of phase shift, expressed n degrees of
the target waveform cycle, between the MidRefcrossings of two different
waveforms. Waveforms measured should ke of the same frequency or one
waveform should ke a harmonic of the other.

Phase is a dual waveform measurement; that is, it 5 measured from a target
waveform to a reference waveform. To get a specific phase measurement,
specify the target and reference sources.

Phase is determined n the following manner:

1. The first MidRefCrossing (MCmsslTarget)and third (MCross3) n the source
(target) waveform are found.

2 The period of the target waveform i calculated (see "Period" above).

The first MidRefCrossing (MCross1 Ref) in the reference waveform crossing
in the same direction (polarity) as that found MCrossiTarget for the target
waveform & found.

4. The phase s determined by the following:

=MCrossiRef = MCrossiTarget . = o
Phase AL X

If the target waveform leads the reference waveform, phase & positive; if it
lags, negative.

Phase is not available in the Snapshot display.
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Positive Duty Cycle

SLI’ Timing measurement. The ratio of the positive pulse width to the signal

period, expressed as a percentage.
PositiveWidth s defined in Positive Width, following.

If Period = Oor undefined then retum an error.

PositiveDutyCycle = Pos t‘;ﬂ-ggu;]d}k x 100%

Positive Overshoot

i e Amplitude (voltage) measurement.

PositiveOvashoot = Max-—ngh x 100%
Amplitude

Note that this value should never ke negative.

Positive Width

= Timing measurement. The distance (time) between MidRef (default = 50%)
amplitude points of a positive pulse.

f MCrossJPolarity = '+'
then

PositiveWidth = (MCross2 - MCrossl)
else

PositiveWidth = (MCross3 - MCross2)

Rise Time

i i Timing measurement. Time taken for the leading edge of a pulse to rise from
aLowRefvalue (default = 10%) to aHighRe/value (default = 90%).

Figure A-3 shows a rising edge with the two crossings necessary to calcu-
late a Rise Time measurement.

1. Searching from Start to End, find the first sample in the measurement
zone less than LowRef.

2 From this sample, continue the search to find the first (positive) crossing
of LowRef. The time of this crossing i the low rise time or TLR. (Use
linear interpolation if necessary.)

3. From TLR, continue the search, looking for a crossing of HighRef. Up-
date TLR if subsequent LowRef crossings are found. If a HighRef cross-
ing s found, it becomes the high rise time or THR. (Use linear
interpolation if necessary.)

4. RiseTime = THR - TLR
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Rise Time
2-"--,
TR THR
High === s S=== poma—— =7
HighRef === = — e o e
LOWREt ---- e e o e e

Low — —== e —— — — —

Figure A-3: Rise Time

RMS:

Amplitude (voltage) measurement. The true Root Mean Square voltage.
if Start = End then RMS = the (interpolated) value at Wavej'orm/[Stut).

Otherwise,

f e (Waveform(t))2dt

_ __ stum
LB (End — Start) x Samplelntelval)

For details of the integration algorithm, see below.

Integration Algorithm

The integration algorithm used by the digitizing oscilloscope is as follows:

B

(3]
{ W(t)ats approximated by { W(t)dt where:

W) s the sampled waveform

W(t) & the continuous function oblained by linear interpolation of (1)
A and Bare numbers between OOand RecwdLength-1.0

if A and Bare integers, then:

8
~ W) + Wi + 1)
{ wigat = L=z —
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where s is the sample interval.
Similarly,

. 2

fas {W(t))“dt s approximated by { (W()) dtwhere:

W(t) is the sampled waveform
WI(t) is the continuous function oblained by linear interpolation of W(t)
A and B are numbers between OOand RecudLength-1.0

IfA and B are integers, then:

B

S (Wo)dt=sx  Quy+Wo x w + )+ Wi D)

where s is the sample interval.

Measurements on Time measurements on envelope waveforms must ke treated differently
from time measurements on other waveforms, because envelope waveforms

Envelope Waveforms contain so many apparent crossings. Unless otherwise noted, envelope
waveforms use either the minima or the maxima (but not both), determined
in the following manner:

1. Step through the waveform from Start to End until the sample min and
max pair 0 0 NOT straddle MidRef.

2 Ifthe pair > MidRef, use the minima, else use maxima.
If all pairs straddle MidRef, use maxima. See Figure A4.

The Burst Width measurement always uses both maxima and minima to
determine crossings.

Missing or If some samples in the wavelorm are missing or off-scale, the measurements
x linearly interpolate between known samples to make an "appropriate" guess

Out-of Range as to the sample value. Missing samples at the ends o! the measurement

Samples record are assumed to have the value o! the nearest known sample.

When samples are out of range, the measurement gives a warning to that
effect (for example, "CLIPPING") if the measurement could change by
extending the measurement range slightly. The algorithms assume the
samples recover from an overdrive condition instantaneously.
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MidRef

Both min and max
samples are above
MidRef, so use
minima.

Both min and max
samples are below
MidRef, so use

MidRef

Figure A-4: Choosing Minima or Maxima
to Use for Envelope Measurements

For example, if MidRef'is set directly, then MidRefwould not change even if
samples were out of range. However, if MidRefwas chosen using the %
choice from the Set Levels in % Units selection of the Measure menu, then

MidRef could give a "CLIPPING" warning.

NOTE

When measurements are displayed using Snapshot, out of range
warnings are NOT availab/e. However, if yon question the validity of
arly measurement in the snapshot display, yon can seiect and
display the measurement individually and then check tora warming

message.
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If you ship the digitizing oscilloscope, pack it in the original shipping carton
and packing material, If the original packing material i not available, pack-
age the instrument as follows:

1. Oblain a corrugated cardboard shipping carton with inside dimensions
al least 15 cm @ in) taller, wider, and deeper than the digitizing oscillo-
scope. The shipping carton must ke constructed of cardboard with
170 kg (375 pound) test strength.

2 Ifyou are shipping the digitizing oscilloscope to a Tek1ronix field office
for repair, attach atag to the digitizing oscilloscope showing the instru-
ment owner and address, the name of the person to contact about the
instrument, the instrument type, and the serial number.

3. Wrap the digitizing oscilloscope with polyethylene sheeting or equivalent
material to protect the finish.

4. Cushion the digitizing oscilloscope n the shipping carton by tightly
packing dunnage or urethane foam on all sides between the carton and
the digitizing oscilloscope. Allow 7.5 cm @@ in) on all sides, top, and
bottom.

5 Seal the shipping carton with shipping tape or an industrial stapler.
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Appendix E: Factory
Initialization Settings

The factory initialization settings provide you a known state for the digitizing

oscilloscope.

Settings

Factory initialization sets values as shown in Table A-24.

Table A-24: Factory Initialization Defaults

Control Changed by Factory init to
Acquire mode Sample

Acquire repetitive signai ON (Enable ET)

Acquire stop after RUN/STOP button only
Acquire # of averages 16

Acquire # of envelopes 10

Channel selection

Channel 1 on, ali others off

Cursor H Bar 1 position

10% of graticule heigit
(—3.2 divs from the center)

Cursor H Bar 2 position

20% of the graticuie height
(+3.2 divs from the center)

Cursor V Bar 1 position

10% of the record length

Cursor V Bar 2 position

90% of the record length

Cursor mode independent
Cursor function Ot

Cursor time units Seconds
Delayed edge trigger coupling DC

Delayed edge trigger level oV

Deiaysd edge trigger slope Rising
Delayed edge irigger source Channel 1
Delay trigger average # 16

Delay trigger envelope # 10
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Table A-24: Factory Initialization Defaulis (Cont.)

Control Changed by Factory init to
Delay time, 10 ns

delayed runs after main

Delay time, 60 ns

delayed friggerable after main

Delay events, 2

triggerabie after main

Delayed, detay by ... Delay by Time

Delayed, time base mode

Delayed Runs After Main

Display clock No Change
Display format YT
Display graticule type Fult
Display intensity — contrast 125%
Display intensity — text 60%
Display intensity — waveform B0%
Display intensity — overall B85%
Display interpolation filter Sin{x}/x
Display style Vectors
Display trigger bar style Shott
Disptay trigger “T" On
Display variable persistence 500 ms
Edge trigger coupling DC

Edge trigger tevel 0.0V
Edge trigger slope Rising
Edge trigger source Channel 1
Horizontal —~ delay irigger position 50%
Harizontal — delay trigger record 500 points (10 divs)
length

Horizomal — detay time/division 50 ps
Horizortal — main trigger position  50%

Horizontal — main trigger record
length

500 points (10 divs)
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Table A-24:. Factory Initialization Defaults {Cont.}

Control Changed by Factory Init to
Horizontal - main time/division B0C us
Horizontal — time base Main only
Limit Testing Off

limit Testing — hardcopy if cond-  Off

tion met

Limit Testing — ring bell if condi- Off

tion met

Main trigger holdoff 0%

Main trigger mode Auto

Main trigger type Edge

Math1 definition Ch1+Ch2

Math2 definition Cht~ Ch2 (FFTof Ch 1 for Op-
fion 2F instruments)
Math3 definition invof Ch 1

Measure Delay to

Channel 1 {Ch1)

Measure Delay edges

Both rising and forward searching

Measure High-Low Setup

Histogram

Measure High Ref

90% and 0 V (units)

Measure Low Ref

10% and 0 V (units)

Measure Mid Ref

50% and 0 V {units)

Measure Mid2 Ref

50% and 0 V {units)

Saved setups No change
Saved waveforms No change
Vertical bandwidih (all channels) Fuf
Vertical coupling (all channels) DC

Vertical impedance {termination) 1 MQ

{all channels)

Vertical offset {ali channels) ov

Vertical position {all channgls) 0 divs.
Vertical volts/div. (all channels) 100 mv/div.
Zoom horizontat (all channels) 1.0X
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Table A-24: Factory Initialization Defaults (Cont.)

Control

Changed by Factory Init to

Zoorm horizontal lock

All

Zoom horizontal position
{alf channels)

50% = 0.5 (the middle of the display)

Zoom state Off
Zoom vertical {all channels) 1.0X
Zoom vertical position (all chan- 0 divs.

neis}
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Appendix F: Remote Display

You can connect a remote display to the VGA connector on the rear panel.
Table A-4 on page A-5 gives the part number of a properly shielded cable
that is commercially avaiiable.

NOTE

Both the red and blue signhal lines are grounded. This configuration
results in a green display on a color monitor.
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Glossary

AC "y AC coupling
A type of signal transmission that blocks the DC component ofa
signal but uses the dynamic (AC) component. Usefui for observing
an AC signal that is normally riding on a DC signal.

Accuracy
The cioseness of the indicated value to the true value.

Acquisition
The process of sampling signals from input channeis, digitizing the
samples into data points, and assembiing the data points into a
waveform record. The waveform record is stored in memaory. The
trigger marks time zero in that process.

Acquisition interval
The time duration of the waveform record divided by the record
length. The digitizing oscilloscope disptays one data point for every
acquisition intervat.

Active cursor
The cursor that moves when you turn the general purpose knob. ltis
represented in the display by a solid line. The @ readout on the
dispiay shows the absolute value of the active cursor.

Aliasing
A faise representation of a signal due to insufficient sampling of high
frequencies or fast transitions. A condition that occurs when a
digitizing oscilioscope digitizes at an effective sampling rate that is
00 slow to reproduce the input signal. The waveform displayed on
the oscilloscope may have a lower frequency than the actual input
signal.

T Amplitude
The High waveform value less the Low waveform value.

Area
Measurement of the waveform area taken over the entire waveform
or the gated region. Expressed in voit-seconds. Area above ground
is positive; area betow ground is negative.

Attenuation
The degree the amplitude of a signal is reduced when it passes
through an attenuating device such as a probe or attenuator. That is,
the ratio of the input measure 1o the output measure. For example, a
10X probe will attenuate, or reduce, the input voitage of a signal by
a factor of 10.

Automatic trigger mode
A trigger mode that causes the oscilloscope to automatically acqguire
if triggerable events are not detected within a specified time period.
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Autoset
A function of the oscilloscope that automatically produces a stable
waveform of usabie size. Autoset sets up front-panel controls based
on the characteristics of the active waveform. A successful autoset
sets the volis/div, time/div, and trigger level to produce a coherent
and stable wavetform display.

Average acquisition mode
in this mode the oscilloscope acquires and displays a waveform that
is the averaged result of several acauisitions. That reduces the
apparent noise. The oscilfoscope acquires data as in sample mode
and then averages it according to a specified number of averages.

Bandwidth
The highest frequency signal the oscilloscope can acguire with no
more than 3 dB (x 0.707) attenuation of the original (reference)
signal.

Burst width
A timing measurement of the duration of a burst,

Channei
One type of input used for signal acquisition.

Channel Reference Indicator
The indicator on the left side of the display that points to the position
around which the waveform contracts or expands when vertical
scale is changed. This position is ground when offset is setto 0 V;
otherwise, it is ground plus offset.

Coupling
The association of two or more circuits or systems in such a way
that power or information is iransferred from one to the other. You
can coupie the input signal to the trigger and vertical systems sever-
al different ways.

Cursors
Paired markers that you use to make measurements between two
waveform locations. The oscilloscope displays the valuess (ex-
pressed in volts or time) of the position of the active cursor and the
distance between the two cursors.

Cycle area
A measurement of waveform area taken over one cycle. Expressed

in volt-seconds. Area above ground is positive; area below ground is
negative.

Cycle mean

An amplitude {voltage) measurement of the arithmetic mean over
one cycle.

Cycle RMS
The true Root Mean Square voltage over one cycle.
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DC coupling
A mode that passes both AC and DC signhat components 1o the
circuit. Available for both the trigger system and the vertical system,

Delay measurement
A measurement of the time between the middle reference crossings
of two different waveforms.

Delay time
The time between the trigger event and the acquisition of data.
Digitizing
The process of converting a continuous analog signal such as a
waveform to & set of discrete numbers representing the amplitude of
the signal at specific points in time. Dightizing is composed of two
steps: sampling and guantizing.

Display system
The part of the oscilloscope that shows waveforms, measurements,
menu items, status, and other parameters.

Edge Trigger
Triggering occurs when the oscilloscope detects the source passing
through a specified voltage level in a specified direction (the trigger
slope).

Envelope acquisition mode
A mode in which the oscilioscope acquires and dispiays a waveform
that shows the variation extremes of several acquisitions,

Equivalent-time sampling (ET)
A sampling mode in which the oscilloscope acquires signals over
many repetitions of the event. The TDS 400 Series Digitizing Oscillo-
scopes use a type of equivalent time sampling called random equiv-
aflernt time sampfing. It utilizes an internal clock that runs
asynchronously with respect 1o the input signal and the signal
trigger. The oscilloscope takes samples continuously, independent
of the trigger position, and displays them based on the time differ-
ence between the sample and the trigger. Although the samples are
taken sequentially in time, they are random with respect to the
trigger.

Fall time
A measurement of the time it takes the trailing edge of a pulse to fail
from a HighRef vaiue (fypically 80%) to a LowRet value (typically
10%) of its amplitude.

Frequency
A timing measurement that is the reciprocat of the period. Measured
in Hertz (Hz) where 1 Hz = 1 cycie per second.

Gated Measurements
A feature that lets you limit automated measurements to a specified
portion of the waveform. You define the area of interest using the
vertical cursors,
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General purpose knob
The large front-panel knob. You can use it to change the value of the
assigned parameter.

GPIB {General Purpose Interface Bus)
An interconnection bus and protocot that allows you 1o connect
multiple instruments in a network under the control of a controlier.
Also known as IEEE 488 bus. It transfers data with eight parallel
data lines, five control lines, and three handshake fines.

Graticute
A grid on the display screen that creates the horizontal and vertical
axes. You use it to visually measure waveform parameters.

Ground {GND) coupling
Coupling option that disconnects the input signal from the vertical
system.

Hardcopy
An electronic copy of the display in a format useable by a printer or
plotier.

Hi Res acquisition mode
An acquisition mode in which the digitizing oscilioscope averages all
samples taken during an acquisition interval 1o create a record point.
That average results in a higher-resolution, lower-bandwidth wave-
form. That mode only works with real-time, non-interpolated sam-

pling.

High
The value used as 100% in automaied measurements (whenever
high ref, mid ref, and low ref values are needed as in fall time and
rise time measurements). May be calculated using etther the min/
max or the histogram method. With the min/max method (most
useful for general waveforms), it Is the maximum value found. With
the histogram method {most usefut for pulses), it refers to the most

common value found above the mid point. See Appendix C: Algo-
rithms for details.

Holdoff, trigger
A specified amount of time after & trigger signal that elapses before
the trigger circuit will accept another trigger signal. That helps
ensure a stable display.

Horizontal bar cursors
The two horizontal bars that you position to measure the voltage
parameters of a waveform. The oscillascope displays the value of
the active {moveabie) cursor with respect to ground and the voitage
value between the bars,
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Interpolation
The way the digitizing oscilioscope calcuiates values for record
points when the oscilloscope cannot acquire alt the points fora
complete record with a single trigger event. That condition occurs
when the oscilloscope is limited to real time sampling and the time
base is set to a value that exceeds the effective sample rate of the
oscilloscope. The digitizing oscilloscope has two interpolation op-
tions: finear or sin(x){x interpolation.

Linear interpolation calculates record points in a straight-line fit
between the actual values acguired. Sin{x}/x computes record
points in a curve fit between the actual values acquired. It assumes
all the interpolated points fall in their appropriate point in time on
that curve.

infensity
Display brightness.

Knob
A rotary controi.

Low
The value used as 0% in auiomated measurements (whenever high
ref, mid ref, and low ref values are needed as in fall time and rise
time measurements). The vaiue is calculated using either the min/
max or the histogram method. With the min/max method (most
useful for general waveforms), it is the minimum value found. With
the histogram method (most usefu! for puises), it refers to the most
common vatue found below the mid point. See Appendix C: Algo-
rithms for details.

Main menu
A group of refated controls for a major oscilloscope function that the
oscilloscope displays across the bottom of the screen.

Main menu buttons

Bezel buttons under the main menu display. They allow you to select
items in the main menu.

Maximum

Amplitude {voliage) measurement of the maximum amplifude.
Typically the most positive peak voltage.

Mean

Amplitude (voltage) measurement of the arithmetic mean over the
entire waveform.

Minimum
Amplitude (voltage) measurement of the minimum amplitude. Typi-
cally the most negative peak voltage.

Negative duty cycle
A timing measurement representing the ratio of the negative pulse
width to the signal period, expressed as a percentage.
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Negative overshoot measurement
Amplitude (voitage) measurement.

. _ Low — Min o
NegativeOvershoot = Ampitude »® 100%

Negative width
A timing measurement of the distance {time) between two amplitude
points—falling-edge MidRef (default 50%) and rising-edge MidRef
(default 50%)-—on a negative puise.

Normal trigger mode
A mode on which the oscilloscope does not acquire a waveform
record unless a valid trigger event occeurs. It waits for a valid trigger
event belore acquiring waveform data.

Oscilloscope
An instrument for making a graph of two factors, These are typically
voltage versus time.

Peak Detect acquisition mode
A mode in which the oscilloscope saves the minimum and maximum
samples over two adjacent acquisition intervals. For many glitch-free
signals, that mode is indistinguishable from sample made. (Peak
detect mode works with real-time, non-interpolation sampling only.)

Peak-to-Peak
Amplitude (voltage) measurement of the absolute difference be-
tween the maximum and minimum amplitude.

Period
Atiming measurement of the time covered by one complete signal
cycle. It is the reciprocal of frequency and is measurad in seconds.

Phase
A timing measurement between two waveforms of the amount one
leads or lags the other in time. Phase is expressed in degrees,
where 360° comprise one complete cycie of one of the waveforms.
Wavetorms measured should be of the same frequency or one
waveform should be a harmonic of the other.

Pixel
A visible point on the display. The oscilloscope display is 640 pixels
wide by 480 pixels high.

Pop-up Menu
Asub-menu of a main menu. Pop-up menus temporarily occupy
part of the waveform display area and are used to present additional
choices associated with the main menu selection. You ¢an cycle
through the options in a pop-up menu by repeatedly pressing the
main menu button underneath the pop-up.

Postitive duty cycle
A timing measurement of the ratio of the positive pulse width to the
signal period, expressed as a percentage.

G-6

Glossary



VAVA

Glossary

Positive overshoot
Amplitude (voltage) measurement.
Max — High

PositiveQOvershoot = Ampiitude

x 100%

Positive width
A timing measurement of the distance (time) between two amplitude
points-—rising-edge MidRef (default 50%;) and falling-edge MidRef
(default 50%)——on a positive pulse.

Posttrigger
The specified portion of the waveform record that contains data
acquired after the trigger event.

Pretrigger

The specified portion of the waveform record that contains data
acquired before the trigger event.

Probe
An oscilloscope input device.

Quantizing
The process of converting an analog input that was sampled, such
as a voltage, to a digital value.

Probe compensation
Adjustment that improves the low-frequency response of a probe.

Real-fime sampling
A sampiing mode where the digitizing oscilioscope samples fast
enough to completely fill a waveform record from a single trigger
event. Use real-time sampling to capture single-shot or transient
events.

Record tength
The specified number of sampies in a waveform.

Reference memory
Memory in a oscilioscope used o store waveforms or settings. You
can use that waveform data later for processing. The digitizing
oscilioscope saves the data even wher: the oscilioscope is turned off
or unplugged.

Rise time
The time it takes for a leading edge of a puise 1o rise from a LowRef

vaiue {typically 10%) to a HighRef value (typically 90%) of its ampli-
fude,

BMS

Amplitude (voltage) measurement of the true Root Mean Square
voltage.

Roll
An acquisition mode useful at slow Horizontai SCALE settings. Roll
mode allows the waveform to be viewed as it is acquired point-by-
noint, The waveform appears to roll across the display.
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Sampie acquisition mode
The oscilioscope creates a record point by saving the first sample
during each acquisition interval. That is the default mode of acquisi-
tion.

Sample interval
The time interval between successive samples in a time base. For
real-time digitizers, the sample interval is the reciprocal of the sam-
pie rate. For equivalent-time digitizers, the time interval between
successive samples represents equivalent time, not real fime.

Sampling
The process of capturing an analog input, such as a voliage, at a
discrete point in time and holding it constant so that it can be quan-
tized. Two general methods of sampling are: real-time sampling and
equivalent-time sampling.

Selected waveform
The waveform on which all measurements are performed, and which
is affected by verticai position and scale adjustrments. The light next
to one of the channel selecior buttons indicates the current selected
waveform.

Side menu
Menu that appears to the right of the display. These selections
expand on main menu selections.

Side menu buttons
Bezel buttons to the right of the side menu dispiay. They alfow you
to select items in the side menu.

Signal Path Compensation (SPC)
The ability of the oscilloscope to minimize the electrical offsets in the
vertical, horizontal, and trigger amplifiers caused by ambient tem-
perature changes and componsant aging. You shouid run SPC at the
foliowing times: when the ambient temperature varies more than
5° C from the last SPC, when using settings equal to or less than
5 mV per division, and when performing critical measurements.

Slope
The direction at a point on a waveform. You can calculate the direc-
tion by computing the sign of the ratio of change in the vertical
guantity (Y} to the change in the horizonial quantity. The two values
are rising and falling.

Tek Secure
This feature erases all waveform and setup memory iocations (seiup
memories are replaced with the factory setup). Then it checks each
location to verify erasure. This feature finds use where this digitizing
oscilloscope is used to gather securily sensitive data, such as is
done for research or develapment projects.
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Time base
The set of parameters that let you define the time and horizontal axis
attributes of a wavetorm record. The time base determines when
and how long to acguire record points.

Toggle bution
A button that changes which of the two cursors is active.

Trigger
An event that marks time zero in the waveform record. It resulis in
acquisition and display of the waveform.

Trigger level

The vertical lavei the trigger signal must cross to generate a trigger
{on edge mode).

Vertical bar cursors
The two vertical bars you position to measure the time parameter of
a waveform record. The oscilloscope displays the value of the active
(moveable) cursor with respect to trigger and the time value be-
tween the bars,

Waveform
The shape or form (visibie representation) of a signal.

Waveform interval
The time interval between record points as displayed.

XY format

A display format that compares the voltage level of two waveform
records point by point. [t is useful for studying phase relationships
between two waveforms,

YT format
The conventional oscilloscope display format. It shows the voliage of
a waveform record {(on the vertical axis) as it varies over time (on the
horizontal axis).
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Numbers

1/seconds (Hz), Cursor menu, 3-15
100 MHz, Vertical menu, 3-700
20 MHz, Vertical menu, 3-700

A

AC coupling, 2-15, G-1
AC line voltage, trigger input, 2-12
AC, Main Trigger menu, 3-28

Accessories, A-1-A-8
Optional, A-5
Probes, A4, A-5-A-8
Software, A-7-A-8
Standard, A-4, A-B, A-7

Accuracy, G-1

Acguire menu, 3-6, 3-44
Average, 3-6
Average mode, 3-44
Compare Ch1 to, 3-46
Compare Ch2 to, 3-46
Create Limit Test Template, 3-44
Envelope, 3-6
H Limit, 3-45
Hardcopy if Condition Met, 3-46
Hi Res, 3-6
Limit Test, 3-47
L.imit Test Condition Met, 3-47
Limit Test Setup, 3-46, 3-47
Limit Test Sources, 3-456
Mode, 3-6
OFF (Real Time Only), 3-6
OK Store Template, 3-45
ON (Enable ET), 3-6
Peak Detect, 3-8
Repetitive Signal, 3-8
Ring Bel! if Condition Met, 3-46
RUN/STOPR 3-7
Sample, 3-6
Single Acquisition Sequence, 3-7
Stop After, 3-6, 3-47
Stop After Limit Test Condition
Met, 3-46
Tempiate Source, 3-44

V Limit, 3-45
ACQUIRE MENU bution, 3-6, 3-44

Acquisition, 2-17-2-21, 3-9, G-1
Interval, G-7
Modes
Average, 3-5
Envelope, 3-4
Hi Res, 3-4
Peak detect, 3-2
Sample, 3-2
Readout, 3-5

Active cursor, G-7

Active voltage probes, 3-71-3-72
active, Saved waveform status, 3-86
Algorithms, A-24-A-36

Aliasing, 2-24, G-7

Amplitude, 3-49, G-7

Area, 3-49, G-1

Attenuation, G-71

Auto, Main Trigger menu, 3-30
Auto, Video Trigger menu, 3-106

Automated Measurements, Snapshot
of, 1-21

Automated messurements, 7-18, 2-28,
3-49

Automatic trigger mode, 2-14, G-1
Autoset, 1-71, 2.25, 3-9-3-10, G-2
AUTOSET button, 7-17, 3-9, 3-97
Auxiliary trigger, 2-12

Average acquisition mode, 3-5, G-2
Average mode, Acquire menu, 3-44
Average, Acquire menu, 3-6

Index

Burst width, 3-49

Button
ACQUIRE MENU, 3-6, 3-44
AUTOQSET, 1-171, 2-24, 3-9, 3-91
CLEAR MENU, 7-70, 1-19, 2-2, 2-7,

3-58

CURSOR, 2-27, 3-13
DELAYED TRIG, 5-18
DISPLAY, 3-22
FORCE TRIG, 3-95
HARDCOPY, 3-32, 3-78
HELP 3-39
HORIZONTAL MENL, 3-17
MEASURE, 3-52
MORE, 3-87, 3-89, 3-107
ON/STBY, 7-4, 2.2
Savefrecall SETUP 7-7, 3-84
Save/recall WAVEFORM, 3-86
SET LEVEL TO 50%, 3-95
STATUS, 3-83
TOGGLE, 2-27, 3-14, G-9
TRIGGER MENU, 3-27, 3-87, 3-107
UTHLITY, 3-32, 3-78
VERTICAL MENU, 7-15
WAVEFORM OFF, 1-17, 3-26, 3-80
ZO0OM, 2-25, 3-1710

Buttons
CH1, CH2 .., 3-89
Channel selection, 1-14, 3-89
Main menu, 2-2
Side menu, 2-2

B

Bandwidth, 7-2, 2-20, G-2
Bandwidth, Vertical menu, 3-700
Before you begin, 7-5

BMP 3-31

BMP Hardcopy menu, 3-32

C

Cables, 3-77, 3-78
Cant, Instrument, K212, A-3

CAUTION
statement in manuals, vif
statement on egquipment, vif

Centronics, Port {optional), 3-32, 3-35,
3-76

Certificate of Calibration and Test Data
Report, A-3

CH1, CH2 ... buttons, 3-89

Ch1, Ch2 ..., Delayed Trigger menu,
3-19

Ch1i, Ch2 ..., Main Trigger menu, 3-27
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Ch1, Ch2 ..., Video Trigger menu,
3-102

Change Math waveform definition,
More menu, 3-108
Channel, 3-89-3-90, G-2
Readout, 2-5, 3-89
Reference indicator, 2-5
Salection buttons, 1-14, 3-89
Trigger input, 2-17-2-12
Channet readout, 2-5
Channet reference indicator, G-2
Circuit loading, G-2

CLEAR MENU button, 1-10, 1-79, 2-2,
2-7, 3-58

Compact-fo-miniature probe tip
adapter, 3-65, A-7

Compare Ch1 to, Acquire menu, 3-46

Compare Ch2 to, Acquire menu, 3-46

Compensatien, 3-67

Configure, Utility menu, 3-32, 3-78

Connector
BNC, A-6
GPIB, 2-4, 3-77

Contrast, Display menu, 3-23
Conventions, x

Coupling, 7-15
AG, 2-15
DC, 2-15
Ground, G-4
input Signal, 2-20~-2-271
Trigger, 2-75

Coupling. Delayed Trigger menu,
3-20

Coupling, Main Trigger menu, 3-28
Coupling, Vertical menu, 3-99

Create Limit Test Template, Acquire
menu, 3-44

Create Measrmni, Measure Delay
menu, 3-58

Cross Hair, Display menu, 3-25
Current probes, 3-72

Cursor

Horizontal bay, 2-27, 3-11

Measurements, 2-27

Mode, 2.27-2-28
Independent, 2-27-2-28
Tracking, 2-28

Paired, 2-27, 3-11

Vertical bar, 2-27, 3-71

CURSOR button, 3-73

Cursor menu, 3-13
1/seconds (Hz}, 3-715
Function, 3-13, 3-14
H Bars, 3-73, 3-14
Independent, 3-14
seconds, 3-15
Time Units, 3-75
Tracking, 3-74

Cursor Readouts, 3-12

Cursor Speed, 3-15

Cursors, 2-27, 3-11-3-15, -2
Custom, Video Trigger menu, 3-102
Cycie area, 3-49, G-2

Cycie mean, 3-48, G-2

Cycle RMS, 3-49, G-2

D

DANGER, statement on equipment,
vii
Date/Time

On hardcopies, 3-33
To set, 3-34

DC coupling, 2-15, G-3
DC, Main Trigger menu, 3-28

Delay by Events, Delayed Trigger
menu, 3-19

Delay by Lines, Video Trigger menu,
3-103

Delay by Time, Delayed Trigger
meny, 3-16

Delay by Time, Video Trigger menu,
3-103

Deiay by, Delayed Trigger menu, 3-79
Delay measurement, 3-56, G-3

Delay time, G-3

Delay To, Measure Delay menu, 3-56
Delayed Only, Horizontal menu, 3-17

Delayed Runs After Main, Horizontal
menu, 3-17, 3-42

Delayed Scale, Horizontal menu, 3-42
DELAYED TRIG button, 3-18
Delayed trigger, 3-16-3-21

Delayed Trigger menu, 3-78-3-21

Chi, Ch2 .., 3-19
Coupling, 3-20
Delay by, 3-78
Delay by Events, 3-79
Delay by Time, 3-19
Falling edge, 3-20
Level, 3-20

Rising edge, 3-20
Set to 50%, 3-27
Set to ECL, 3-20
Set to TTL, 3-20
Slope, 3-20

Source, 3-19

Delayed Triggerable, Horizontal
menu, 3-18, 3-42

Deiete Refs, Save/Recall Waveform
menu, 3-87

Daskjet, 3-31
Deskjet, Hardeopy menu, 3-32
Differential active probes, 3-71
Digitizing, G-3
Digitizing rate, 71-2
Display, 2-5, 3-9

Options, 3-22-3-26

Record View, 3-98

System, G-3

Display ‘T' @ Trigger Point, Display
menu, 3-23

DISPLAY button, 3-22

Display menu, 3-22
Conirast, 3-23
Cross Halr, 3-25
Display ‘T @ Trigger Point, 3-23
Dots, 3-22
Dots style, 3-45
Filter, 3-24
Format, 3-25
Frame, 3-25
Full, 3-25
Graticule, 3-25
Grid, 3-25
Infinite Persistence, 3-23
intensified Samples, 3-22
Intensity, 3-23
Linear interpolation, 3-24
Overali, 3-23
Readout, 3-23
Sin{x)/x interpolation, 3-24
Style, 3-22
Text/Grat, 3-23
Trigger Bar, 3-23
Variable Persistence, 3-23
Vectors, 3-22
Waveform, 3-23

Index



XY, 3-25
YT, 3-25

Dots, 3-22

Dots style, Display menu, 3-45
Dots, Display menu, 3-22

Dual Wim Math, More menu, 3-708
Dual-ead adapter, 3-66

Duty cycle, 1-19, G-5, G-6

E

Edge trigger, 2-12, 3-27, G-3
Readout, 3-27

Edge, Main Trigger menu, 3-27, 3-97
Edges, Measure Delay menu, 3-57
empty, Saved waveform status, 3-86
Encapsulated Postscript, 3-37
Envelope acquisition mode, 3-4, G-3
Envelope, Acquire menu, 3-8

EPS Color, Hardcopy menu, 3-32
EPS Image, Hardcopy menu, 3-32
EPS Mono, Hardcopy menu, 3-32
Epson, 3-37

Epson, Hardcopy menu, 3-82
Equivalent time sampling, 2-79

Equivatent-time samptling, random,
G-3

F

Factory initialization settings,
A-36-A-42

factory, Saved setup status, 3-84
Fall time, 3-50, G-3

Falling edge, Delayed Trigger menu,
3-20

Faliing edge, Main Trigger menu, 3-29
Fields. See Video Fields

Filter, Display menu, 3-24

Fine Scale, Vertical menu, 3-700
Firmware version, 3-83

Fixtured active probes, 3-77
FORCE TRIG button, 3-85
Format, Display menu, 3-25
Format, Hardcopy menu, 3-32
Frame, Display menu, 3-25
Freguency, 1-19, 3-50, G-3
Front Cover, A-1

Front panel, 2-3

Full, Display menu, 3-25

Full, Vertical menu, 3-700
Function, Cursor menu, 3-13, 3-14
Fuse, 7-3, 2-4

G

Gated Measurements, 3-54, G-3
Gating, Measure menu, 3-54

General purpose (high input resis-
tance) probes, 3-68

General purpose knob, 1-20, 2-8, G-4
GPIB, 2-4, 3-76-3-79, G-4

GPIB, Hardcopy menu, 3-32

GPIB, Utility menu, 3-78

Graticule, 3-25, G-4
Measurements, 2-26

Graticule, Display menu, 3-25
Grid, Display menu, 3-25
Ground coupling, G-4

Ground lead inductance, 3-60

H

H Bars, Cursor menu, 3-73, 3-74
H Limit, Acauire menu, 3-45
Hardcopy, 3-31-3-38, G-4

Hardcopy (Tatk Only), Utility menu,
3-32

HARDCOPY button, 3-32, 3-78

Hardcopy if Condition Met, Acquire
mernu, 3-46

Index

Hardeopy interface, Optional
R$-232/Centronic, A-7

Hardcopy menu
BMP, 3-32
Clear Spool, 3-32
Deskjet, 3-32
EPS Color, 3-32
EPS Image, 3-32
EPS Mono, 3-32
EPS PCX 3-32
Epson, 3-32
Format, 3-32
GPIB, 3-32
HPGL., 3-32
interieaf, 3-32
Landscape, 3-32
Laserjet, 3-32
Layout, 3-32
Port, 3-32
Portrait, 3-32
Thinkjet, 3-32
TIFF, 3-32

Hardcopy, Utility menu, 3-78
HELP button, 8-39

Help system, 3-39

HF Rej, Main Trigger menu, 3-28
Hi Res acquisition moede, 3-4
Hi res acquisition mode, G-4
Hi Res, Acquire menu, 3-6
High, 3-50, G4

High frequency rejection, 2-15
High Ref, Measure menu, 3-56
High speed active probes, 3-71
High voltage probes, 3-70-3-71

High-Low Setup, Measure menu,
3-55

Histogram, Measure menu, 3-55
Holdoff, trigger, 2-14, G-4

Horiz Pos, Morizoniai menu, 3-43
Horiz Scale, Horizontal menu, 3-42

iorizontai, 3-8
Bar cursors, 2-27, 3-11, G-4
Control, 3-40-3-43
Position, 3-40
POSITION knob, 2-23
Readouts, 3-41
Scale, 340
SCALE knob, 1-10, 2-23
System, 7-10, 2-23

HMorizontal menu, 3-17
Delayed Only, 3-17
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Delayed Runs Aifter Main, 3-77,
3-42

Delayed Scale, 3-42

Delayed Triggerable, 3-78, 3-42

Horiz Pos, 3-43

Horiz Scale, 3-42

Intensified, 3-77, 3-19

Main Scale, 3-42

Record Length, 3-42

Set to 10%, 3-43

Set to 50%, 3-43

Set to 90%, 3-43

Time Base, 3-17, 3-41

Trigger Position, 3-42

HORIZONTAL MENU button, 3-17
Horizontal POSITION knob, 3-40
Horizontal Readouts, 3-47
Horizontal SCALE knob, 3-40
HPGL, 3-37

HPGL, Hardeopy menu, 3-32

/0O, Status meny, 3-93

1/0, Utility menu, 3-32, 3-78

IC protector tip, 3-65

lcons, 1-2

Independent Mode, Cursor, 2-27-2-28
Independent, Cursor menuy, 3-74

Irfinite Persistence, Display menu,
3-23

installation, 1-3-17-4

Intensified Samples, Display menu,
3-22

Intensified, Horizontal menu, 3-17,
3-19

intensity, 3-23, G-5
Intensity, Display menu, 3-23

Interlaced Field One, Video Trigger
manu, 3-104

Interlaced Field Two, Video Trigger
menu, 3-704

Iinterlacing, 2-712

Interleaf, 3-37

Interleaf, Hardcopy menu, 3-32
Interpolation, 2-18, 3-24, G-5

K

Knob, -5
General purpose, 7-20, 2-6, G-4
Horizontal POSITION, 7-10, 2-23,

3-40

Harizontal SCALE, 1-70, 2-23, 3-40
MEASURE, 2-28
Trigger MAIN LEVEL, 7-77, 2-16
Vertical POSITION, 7-10, 2-23, 3-98
Vertical SCALE, 7-70, 2-23, 3-98

L.

Landscape, Hardcopy menuy, 3-32
Laseriet, 3-37

Laserjet, Hardcopy menu, 3-32
Layout, Hardcopy menu, 3-32
Levei, Delayed Trigger menu, 3-20
Level, Main Trigger menu, 3-29
Level, Trigger, 2-76

L¥ Rej, Main Trigger menu, 3-28

Limit Test Condition Met, Acguire
menu, 3-47

Limit Test Setup, Acquire menu, 3-46,
3-47

Limit Test Sources, Acquire menu,
3-46

Limit Test, Acquire menu, 3-47
Limit testing, 3-44-3-48
Linear interpolation, 2-78, 3-24, G-5

Linear interpolation, Display menu,
3-24

Long grounc leads, 3-63

Low, 3-50, G-5

Low freguency rejection, 2-75

Low impedance Zo probes, 3-70
Low Ref, Measure menu, 3-56
Low-inductance ground lead, 3-63

Low-inductance spring-tips, 3-64, A-7

M

Main menu, G-5
Main menu buttons, 2-2, G-5
Main Scale, Horizontal menu, 3-42

Main Trigger Menu
Falling edge, 3-29
Rising ecge, 3-29

Main Trigger menu, 3-27, 3-97
AC, 3-28
Auto, 3-30
Cht,Ch2 ..., 3-27
Coupling, 3-28
DC, 3-28
Edge, 3-27, 3-97
HF Rej, 3-28
Level 3-20
LF Rej, 3-28
Mode & Holdoff, 3-30
Noise Rej, 3-28
Normal, 3-30
Set to 50%, 3-29, 3-95
Set to ECL, 3-29
Setto TTL, 3-29
Slope, 3-29
Sourge, 3-27
Type, 3-27, 3-97, 3-101, 3-102
Video, 3-707, 3-102

Marker rings, 3-63, A-7

Math Waveform
Differential, A-7
FFT, A-1
Integral, A-7
Optional Advanced, A-7

Math waveforms, 3-107
Math1/2/3, More menu, 3-107
Maximum, 3-50, G-5

Mean, 3-50, G-5

MEASURE button, 3-52

Measure Delay menu
Create Measrmnt, 3-58
Delay To, 3-56
Edges, 3-57
Measure Delay To, 3-56
OK Create Measurement, 3-58

Measure Delay To, Measure Delay
menu, 3-56

Measure menu, 2-9, 3-52, 3-58
Gating, 3-54
High Ref, 3-56
High-Low Setup, 3-55
Mistogram, 3-55
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Low Ref, 3-56

Mid Ref, 3-56

Mid2 Ref, 3-56

Min-Max, 3-55

Reference Levels, 3-55
Remove Measrmnt, 3-53, 3-58
Select Measrmnt, 3-52, 3-56
Set Levels in % units, 3-55
Snapshot, 3-58

Measurement
Amplitude, 3-49, G-7
Area, 3-49, G-1
Burst width, 3-49, G-2
Cycle area, 3-49, G-2
Cycle mean, 3-49, G-2
Cycle RMS, 3-48, G-2
Delay, 3-58, G-3
Duty cycle, 7-79, G-5, G-6
Fali ime, 3-50
Freguency, 7-79, 3-50, G-3
Gated, G-3
High, 3-50, G-4
Low, 3-50, G-5
Maximum, 3-50, G-5
Mean, 3-50, G-5
Minimum, 3-50, G-5
Negative duty cycle, 3-50
Negative overshoot, 3-50
Negative width, 3-50
Overshoot, G-7
Peak to peak, 3-50, G-6
Period, 3-57, G-6
Phase, 3-50, G-6
Positive duty cycle, 3-57
Positive overshoot, 3-571
Positive width, 3-57
Propagation delay, 3-50
Readout, 3-52
Reference levels, 1-20
Rise time, 1-186, 3-51, G-7
RMS, 3-57, G-7
Undersheot, G-6
Width, 1-19, G-8, G-7

Measurement Accuracy, Ensuring
maximum, 3-97-3-92

Measurements, 2-26-2-28, 3-49-3-59
Algorithms, A-24-A-36
Automaied, 1-18, 2-28
Cursor, 2-27, 3-11
Gated, 3-54
Graticule, 2-26
Snapshot of, 3-58

Memory, Waveform, 3-87

Menu
Acquire, 3-8, 3-44

Cursor, 3-13

Delayed Trigger, 3-718-3-27
Display, 3-22

Horizontal, 3-17

Main, 2-5

Main Trigger, 3-27, 3-97
Measure, 2-9, 3-52, 3-58
More, 2-9, 3-87, 3-107
Operation, 2-6

Pop-up, 2-7, G-6
Save/Recall, 3-84
Save/Recall Setup, 2-9
Save/Recall Waveform, 2-9, 3-86
Setup, 7-7

Status, 3-83

siatus, 2-9

Utility, 2-10, 3-31, 3-78
Video Trigger, 3-701

Mid Ref Measure mentl, 3-56
Mid2 Ref, Measure menu, 3-56
Min-Max, Measure menu, 3-55
Minimum, 3-50, G-5

Mode, Cursor, 2-27-2-28

Mode & Holdoff, Main Trigger menu,
3-30

Mode & Holdoff, Video Trigger menu,
3-106

Mode, Acquire menuy, 3-6
Mode! number location, 2-2
MORE button, 3-45, 3-87, 3-89, 3-107

More menu, 2-9, 3-87, 3-147

Change Math waveform defini-
tion, 3-108

Dual Wfm Math, 3-108
Math1/2/3, 3-107
OK Create Math Waveform, 3-108
Reference waveform status, 3-87
Set 1st Source to, 3-109
Set 2nd Source to, 3-709
Set Function to, 3-708
Set operator to, 3-709
Set Single Source to, 3-708
Single Wim Math, 3-708

Index

Negative width, 3-50
Noise Rej, Main Trigger menu, 3-28

Nominat Traits
Defined, A-10
Listed, A-10

Noninterlaced Both Fields, Video
Trigger menu, 3-704

Normal trigger mode, 2-14, G-6
Normal, Main Trigger menu, 3-30
Normal, Video Trigger menu, 3-106
NTSC Video Standard, 2-13

NTSC, Video Trigger menu, 3-102

N

Neg Sync, Video Trigger menu, 3-103
Negative duty cycle, 3-50
Negative overshoot, 3-50

o)

OFF (Real Time Only), Acquire
menu, 3-8

Off Bus, Utility menu, 3-78
Offset, Vertical, 2-23, 3-700
Offset, Vertical menu, 3-100

OK Create Math Wim, More menu,
3-108

OK Create Measurement, Measure
Delay menu, 3-58

OK Erase Ref & Panel Memory,
Utility menu, 3-85

OK Store Template, Acquire menu,
3-45

ON (Enable ET), Acquire menu, 3-8
ON/STBY button, 7.4, 2.2

Optical probes, 3-73

Option 2A, A-7

Option 2B, A-2

Options, A-1-A-8

Oscilloscope, G-6

Overall, Display menu, 3-23
Overshoot, G-7

P

Packaging, A-37
Paired cursor, 2-27, 3-11
PAL Video Standard, 2-13
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PAL., Video Trigger menu, 3-102
Passive voltage probes, 3-69-3-70
PCX, 3-317

PCX, Hardcopy menu, 3-32

Peak detect acguisition mode, 3-2,
G-6

Peak Detect, Acquire menu, 3-8
Peak to peak, 3-50, G-6

Performance Characteristics
Nominal. See Nominal Traits
Typical. See Warranted Characteris-
tics
Warranted. See Warranted Charac-
teristics

Pericd, 3-51, G-6

Persistence, 3-23

Phase, 3-50, G-6

Pixel, G-6

Plotier, HC100, A-3

Pop-up menu, 2-7, G-6

Port, Hardcopy menu, 3-32
Port, Utility menu, 3-78
Portrait, Hardcopy menu, 3-32
Pos 8ync, Video Trigger menu, 3-103
Position, Vertical, 2-23, 3-98
Pasition, Vertical menu, 3-100
Positive duty cycle, 3-57
Positive overshoot, 3-571
Positive width, 3-57

Postscript, 3-37

Posttrigger, G-7

Pouch, A-1

Power connector, 1-3

Power cords, A-1, A-2

Power off, 7-5

Power on, 1-4-1-5

Pretrigger, G-7

Principal power switch, 7-4, 2-4

Printer
DPU-411, A-1
DPU-412, A-1

Probe accessories

Compaci-to-miniature probe tip
adapter, 3-65, A-7

Dual-lead adapter, 3-66

iC protector tip, 3-65

Long ground leads, 3-63

Low-inductance ground lead, 3-63

Low-inductance spring-tips, 3-64,
A7

Marker rings, 3-63, A-7

Probe tip-to-chassis adapter, 3-65,
A-7

Probe tip-to-circuit board adapters,
3-64

Retractable hook tip, 3-67

SMT KlipChip, 3-64, A-7

Probe Cal, 1-5
Probe tip-to-chassis adapter, 3-65, A-7

Probe tip-to-circuit board adapters,
3-64

Probes

Accessories, 3-67-3-66, A-4,
A-5-A-8

Active, A-3
Active voltage, 3-771-3-72
Additional, A-3
By applications, 3-74, 3-75
Compensation, 1-10, 3-67, G-7
Connection, 7-6, 3-60-3-66
Current, 3-72
Definition, G-7
Differential active, 3-71
Fixtured active, 3-77

General purpose (high input resis-
tance), 3-69

High speed, 3-71

High voltage, 3-70-3-77

Low impedance Zo, 3-70
Qptical, 3-73

Passive, 3-67

Passive voltage, 3-69-3-70
Selection, 3-69-3-75

SMD, A-3

Time-to-voiiage converiet, 3-73

Propagation delay, 3-50

Q

Quantizing, G-7

R

Rack mounting, A-3

Rate 1, Video Trigger menu, 3-705
Rate 2, Video Trigger menu, 3-105
Rate 3, Video Trigger menu, 3-7105
Rate 4, Video Trigger menu, 3-105

Readout
Acquisition, 3-5
Channel, 2-5, 3-89
Cursors, 2-5
Edge trigger, 3-27
General purpose knob, 2-5
Measurement, 2-28, 3-52
Record view, 2-5
Snapshot, 3-58
Time base, 2-5
Trigger, 2-5, 3-95
Trigger Level Bar, 3-23
Trigger Point, 3-23

Readout, Display menu, 3-23
Real time sampling, 2-78
Real-time sampting, G-7

Rear panel, 2-4, 3-78

Recall, Setups, 3-84-3-85

Recall Factory Setup, Save/Recali
Setup menu, 3-85

Recall Saved Setup, Save/Recalt
Setup meny, 3-85

Recalling, Waveforms, 3-86

Record length, 7-2, 2-18, 3-42, A-2,
G-7

Record Length, Horizontal meny,
3-42

Record View, 2-22, 3-41, 3-96
Record view, 2-5

Reft, Ref2, Ref3, Ref4, Reference
waveform status, 3-87

Ref1, Ref2, Ref3, Ref4, Save/Recall
Waveform menu, 3-87

Reference levels, 7-20, 3-55

Reference Levels, Measure menu,
3-55

Reference memory, G-7
Remote communication, 3-76-3-79

Remove Measrmnt, Measure menu,
3-53, 3-586

Repetitive Signal, Accuire menu, 3-6 5
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Reset Zoom Factors, Zoom menu,
3-112

Retractable hook tip, 3-67

Ring Bell if Condition Met, Acquire
menu, 3-46

Rise time, 7-719, 3-51, G-7

Rising edge, Delayed Trigger menu,
3-20

Rising edge, Main Trigger menu, 3-29
RMS, 3-51, G-7
Roif, G-7

Roli Mode, 3-80-3-83
Triggered, 3-82
Triggered, with Single Sequence,
3-82
Untriggered, 3-80

Untriggered, with Single Sequence,
3-80

RS-232, Port (optional}, 3-76
RS-232, Port {optional}, 3-32, 3-35
RUN/STOP Acquire menu, 3-7

S

Safety, vii
Symbois, vii

Sample acquisition mode, 3-2, G-8
Sample interval, G-8

Sample, Acquire menu, 3-8
Sampling, 2-78, G-8

Save, Setups, 3-84-3-85

Save Current Setup, Save/Recall
Setup menu, 3-84

Save Waveform, Save/Recall Wave-
form menu, 3-86

Save/Recall SETUP button, 3-84
Save/recall SETUP button, 1-7

Save/Recali Setup menu, 2-9, 3-84
factory status, 3-84
Recall Factory Setup, 3-85
Recall Saved Setup, 3-85
Save Current Setup, 3-84
user siatus, 3-84

Save/Recall WAVEFORM button, 3-86

Save/Recall Waveform menuy, 2-9,
3-86

active status, 3-86

Delete Refs, 3-87

empty status, 3-86

Ref1, Ref2, Ref3, Ref4, 3-87
Save Waveform, 3-85

Saving, Waveforms, 3-86

Saving and recalling setups, 7-23,
3-84

Saving and recalling waveforms, 3-86

Scan Parameter, Video Trigger menu,
3-104

SECAM Video Standard, 2-13
SECAM, Video Trigger menu, 3-102
seconds, Cursor meny, 3-15

Select Measrmni, Measure menu,
3-52, 3-56

Selected waveform, G-8

Selecting channels, 3-89

Self test, 7-5

Set 1st Source to, More menu, 3-709

Set 2nd Source o, More menu,
3-109

Set Function to, More menu, 3-708
SET LEVEL TO 50% bution, 3-85

Set Levels in % units, Measure
menu, 3-55

Set operator to, More menu, 3-709

Set Single Source to, More menu,
3-108

Set to 10%, Horizontal menu, 3-43

Set to 50%, Delayed Trigger menu,
3-21

Set 1o 50%, Horizontal menu, 3-43

Set to 50%, Main Trigger menu, 3-29,
3-95

Set to 90%, Horizontal menu, 3-43

Set to ECL., Delayed Trigger menu,
3-20

Set to ECL, Main Trigger menu, 3-29

Set to TTL, Delayed Trigger menu,
3-20

Set to TTL, Main Trigger menu, 3-29
Set to Zero, Vertical menu, 3-700
Setup menu, 1-7

Setups, Save and recall, 3-84-3-85
Shipping, A-37

Index

Side menu, G-8
Side menu buttons, 2-2, G-8

Signal Path Compensation, 7-5,
3-91-3-92, G-8

Sin{x}/x interpolation, 2-19, 3-24, G-5

Sin(x)/x interpolation, Display menu,
3-24

Single Acquisition Sequence,
Acguire menu, 3-7

Single Wim Math, More menu, 3-108
Single-Shot sampling, 2-78

Slope, G-8

Slope, Delayed Trigger menu, 3-20
Slope, Main Trigger menu, 3-29
Slope, Trigger, 2-16

SMT KlipChip, 3-64, A-7

Snapshot, Readout, 3-58

Snapshot of Measurements, 7-27,
3-58

Snapshot, Measure menu, 3-58
Software, 1-2

Software version, 3-83 .
Source, Delayed Trigger menu, 3-79
Source, Main Trigger menu, 3-27
Source, Video Trigger menu, 3-762
SPC, G-8

Specification, A-2

Spooler, Hardcopy, 3-33

Start up, 7-3

STATUS button, 3-83

Status menu, 2-9, 3-93
Firmware version, 3-93
/0, 3-83
System, 3-93
Trigger, 3-93
Waveforms, 3-93

Stop After Limit Test Condition Met,
Acquire menu, 3-46

Stop After, Acquire menu, 3-6, 3-47
Style, Display menu, 3-22
Switch, principal power, 1-4, 2-4

Sync Polarity, Video Trigger menu,
3-103

Sync Pulse, 2-72
System, Status menu, 3-93
System, Utility menu, 3-32, 3-78
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Talk/Listen Address, Utility menu,
3-78

Tek Secure, 3-85, G-8

Tek Secure Erase Memory, Utility
menu, 3-85

Temperature compensation, 3-91-3-52

Template Source, Acquire menu,
3-44

Text/Grat, Display menu, 3-23
Thinkjet, 3-37

Thinkjet, Hardcopy menu, 3-32
TIFF, 3-37

TIFF, Hardcopy menu, 3-32
Time base, G-9

Time Base, Horizontal menu, 3-77,
3-47

Time Units, Cursor menu, 3-75
Time-to-voltage converter, 3-73
TOGGLE button, 2-27, 3-14, G-9
Tracking Mods, Cursor, 2-28
Tracking, Cursor menu, 3-14

Trigger, 2-71-2-18, 3-8, G-8
AC Line Vaitage, 2-72
Auxiliary, 2-12
Ceupling, 2-15
Delayed, 3-16-3-217
Edge, 2-12, 3-27, G-3
Holdoff, 2-74
Level, 2-76, G-9
Mode, 2-13
Position, 2-15, 3-42
Readout, 3-96
Slope, 2-11, 2-16
Source, 2-11
Status Lights, 3-95
Types, 3-97
Video, 2-12, 3-101

Trigger Bar, 2-5
Trigger Bar Style, Display menu, 3-23
Trigger Level Bar, Readout, 3-23

Trigger MAIN LEVEL knob, 7-77, 2-76,
3-94

TRIGGER MENU button, 3-27, 3-97,
3-101

Trigger Point, Readout, 3-23

Trigger Position, Horizontal menu,
3-42

Trigger Status Lights, 3-95
Trigger, Status menu, 3-93

TV Delay Mode, Video Trigger menu,
3-103

Type, Main Trigger menu, 3-27, 3-97,
3-101, 3-102

Typical Characteristics
Defined, A-27
Listed, A-21

U

Undershoot, G-6
user, Saved setup status, 3-84
UTILITY button, 3-32, 3-78

Uttility Menu
OK Erase Ref & Panel Memory,
3-85
Tek Secure Erase Memory, 3-85

Utility menu, 2-76, 3-37, 3-78
Configure, 3-32, 3-78
GPIB, 3-78
Hardcopy, 3-78
Hardcopy (Talk Only), 3-32
/0, 3-32, 3-78
Off Bus, 3-78
Port, 3-78
System, 3-32, 3-78
Talk/Listen Address, 3-78

\'

V Limit, Acquire menu, 3-45

Variable Persistence, Display menu,
3-23

Vectors, 3-22
Vectors, Display menu, 3-22

Vertical, 3-9
Bar cursors, 2-27, 3-17, G-@
Control, 3-88-3-100
Offset, 2-23, 3-100
Position, 2-23, 3-98
POSITION knob, 2-23
Readout, 3-98
Scale, 3-98

SCALE knob, 7-10, 2-23
Systemn, 1-70, 2-23

Vertical menu
100 MHz, 3-100
20 MHz, 3-100
Bandwidth, 3-70¢
Coupling, 3-99
Fine Scale, 3-700
Full, 3-100
Offset, 3-7100
Paosition, 3-100
Set to Zero, 3-7100

VERTICAL MENU button, 7-75
Vertical POSITION knob, 3-08
Vertical Readout, 3-98

Vertical SCALE knob, 3-98
VGA display, A-43

Video Class, Video Trigger menu,
3-102
Video Qutput
Acceptable Cable, A-20
Description, A-13

Video Standards, 2-13

Video Trigger
Fields, 2-12
interiacing, 2-12
NTSC Standard, 2-13
PAL Standard, 2-13
SECAM Standard, 2-13
Standards, 2-13
Sync Pulse, 2-72

Video trigger, 2-12, 3-101

Video Trigger Menu
Neg Sync, 3-103
Pos Syng, 3-103

Video Trigger menu, 3-107
Aute, 3-106
Chi1, Chz ..., 3-102
Custom, 3-702
Delay by Lines, 3-703
Delay by Time, 3-703
Interiaced Field One, 3-104
Interiaced Field Two, 3-704
Mode & Holdoff, 3-7106
Nonlinteriaced Both Fields, 3-704
Normal, 3-706
NTSC, 3-102
PAL, 3-102
Rate 1, 3-105
Rate 2, 3-105
Rate 3, 3-105
Rate 4, 3-105
Scan Parameter, 3-104
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SECAM, 3-102
Source, 3-102

Sync Polarity, 3-103
TV Delay Mode, 3-703
Video Class, 3-702

Video, Main Trigger menu, 3-7107,
3-102

w

WARNING, statement in manual, vif

Warranted Characteristics

Defined, A-15

Listed, A-15

Performance Conditions for, A-15
Waveform, G-9

interval, G-9
Math, 3-107-3-109

Off priority, 3-890
Waveform memory, 3-87

WAVEFORM OFF button, 7-77, 3-26,
3-90

Waveform Rate, A-17
Waveform, Display menu, 3-23
Waveforms, Math, 3-707
Waveforms, Status menu, 3-93
Widih, 1-19, G-6, G-7

X

XY, Format, 3-25-3-26
XY format, G-9
XY, Display menu, 3-25

Index

Y

YT, Format, 3-25-3-26
YT format, G-9
YT, Dispiay menu, 3-25

Z

Zoom, 3-110-3-112
ZOOM button, 3-770
Zoom feature, 2-25

Zoom menL
Reset Zoom Factors, 3-7112
Zoom Off, 3-172

Zoom Off, Zoom menu, 3-7712
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