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O6wasa nHdpopmayuusa o mapkupoBke EC

O6wasn nHdopmauus o mapkupoBke CE

MpuBopkl cepun HMO ynoenetsopsitoT TpeboBaHnam anpekTus no AMC.
MpoBeaeHHas NpoBepka Ha COBMECTMMOCTb OCHOBaHa Ha TEKYLLIUX
rpynnoBbIX M NPOU3BOACTBEHHBLIX CTaHAapTax. B cnyuasix, korga
HaknagbIBalTCs pa3nuyHble orpaHUYeHnst, UCMorb3ytoTcs Gornee cTporue
cTaHdapThbl. Ha ypoBeHb U3nyyeHuin HaknaabiBalTCs orpaHudeHust Ans
XKUMbIX MOMELLLEHWI, a Takke At TOProBOW U NErKoN NPOMbILLIEHHOCTH.
[nsi KOHTPOMNSI MOMEXOYCTOMYMBOCTY (MarHUTHOW BOCMPUMMUMBOCTH)
MCMOMb3YITCS OrpaHUYEHNs], OTHOCSILLIMECS! K MPOMbILLNEHHOI cpeae.

MSMepMTeﬂbele JIMHUU U WWWHbI JaHHbIX r|p|/|60pa CUINbHO BINMUAKOT Ha U3-
nyyeHue n I'IOMeXOyCTOIZHVIBOCTb 1 NO3TOMY COOTBETCTBYHOT AONYCTUMbIM
npegenam. B 3aBucumocTtu ot npuKnagHbIX 3aaaqy ncnornb3yemble LLNHbI
n/vnu kabenun MOryT OTnn4aTtbCa. Ons nposeaeHuna naMmepeHna OOImKHbI
CO6J'IIO/J,aTbCﬂ creayruine ykasaHnsa un ycrnosusa, Kacarwneca nsnyvyeHmsa
1 nomexosalnueHHOCTU:

1. Kabenu gns nepegaym AaHHbIX

[ins ocywwecTBNeHWs CBS3M Mexay npubopamm JOMmKHbI UCNONb30BaTbCA
MHTepdENChbl, COOTBETCTBYIOLLME UHTEpdENCam BHELLHUX YCTPOUCTB
(komMnblOTEPOB, MPUHTEPOB U T.A4.), @ TaKXKe XOPOLLIO 3KPaHUPOBaHHbIE
kabenu. Mpwn oTCyTCTBMM 0COBbIX yKa3aHuil B PyKOBOACTBE MO 3KCMIy-
ataumm, KacaloLLMXCH YMEHbLUEHUS AnyHbI kKabensi, AnvHa WWHbI AaHHbIX
He [oSKHa NpeBblwaTb 3 METPOB, U Takue LWMHbI AaHHbIX HE JOMKHbI
MCNOMNMb30BaTbCs BHE NOMeELLEeHU. Ecnmn nHTepdeinc nmeet HECKONbKO
pa3beMOB, TO TOSMbKO OAMH U3 HUX JOSKeH OblTb COeIMHEH C kabenem.

Kak npaBuno, coeguHuTenbHbIE NMMHUN AO0MKHbI UMETb ABONHOE 3KpaHU-
poBaHue. [nsa wuHbl IEEE nogxoaut kabenb HZ72 ¢ ABOMHbLIM 3KpaHUPO-
BaHVEM.

2. CurHanbHble Kabenu

B o6Lem criyyae, usMeputenbHble KOHLbI A5 CUTHaMbHBIX JIMHUIA CBA3K
Mexzy KOHTPOIIbHOM TOYKOW 1 MPUGOPOM AOMKHbI GbITb MakcMMarbHO
KOpPOTKUMU. [Npyr OTCYTCTBUM OCOBbIX YKa3aHWi B pyKOBOACTBE Mo
3KCMNyaTaLum, KacaroLLMXCsl YMEHbLUEHUS AMWHbI, ANUHA CUTHaNbHOM
LUMHBI HE [OMKHA NPEBbILIATL 3 METPOB, U Takue CUrHarbHble LUKHbI He
[OMKHbI UCMONb30BaTLCS BHE NMOMELLEHUN.

CurHanbHble TMHUM OIMKHbI ObITb 3KpaHMpoBaHbl (koakcuanbHbI kabenb
RG58/U). [lormkHO ObiTb OpraHM30BaHO NpaBuribHOE COEAVHEHNE C 3EM-
nen. Mpu coBMecTHOMN paboTe C reHepaTopaMu CUrHanoB AOMKHbI UCTOTb-
30BaTbcs kabenu ¢ ABOMHbIM 3kpaHupoBaHnem (RG223/U, RG214/U).

3. BnusiHue Ha uamepuTenbHbie NPUGopPbLI

B npucyTCTBUM CUMBHBIX BLICOKOYACTOTHbIX 3IEKTPUHECKUX UM
MarHUTHbIX Norne NPeaoTBPaTUTb KX BIIMSIHUE HA U3MEPUTENbHOE
06opyaoBaHNe HEBO3MOXHO, [aXe NpU ero TLLATeNbHON HaCcTPOMKe.
370 BNUsiHNE He NPUBOAWT K NMOBPEXAEHUSIM Uni BbiBOAY npuGopa u3
CTposi. B oTAEnbHbIX Criyyasx, pe3ynbTaToM HaXOKAEHUs B Takmx
YCIOBUSIX MOXET CTaTb BO3HUKHOBEHME HEBOMbLUMX OTKIOHEHUI
M3MEPUTETBbHBLIX MapameTpoB (MPY CHATUM NOKa3aHWi) C NPEBbILLEHNEM
yKa3aHHbIX B TEXHUYECKUX JaHHbIX 3HA4EHUN.

4. MNomexo3awmieHHoOCTb ocuunnorpacgos

4.1 SneKTpoMarHMTHOe none

B ycnoBrsix MOLLHbBIX 3MEKTPUHECKUX UM MArHWUTHbIX MOMen nx BNmsiHue
MOXET HOCUTb BUOMMOE NposiBreHne (HaroxeHne Ha nonesHbIi curHan). B
BonbLUMHCTBE Cry4aeB UX NPOHUKHOBEHWE B ocumnnorpad npovcxoamt
Yyepes MCMbITyeMoe YCTPOCTBO, CETb MUTAHUS, U3MepUTENbHbIE BbIBOAbI,
ynpasnsioLime kabenu n/vnu nsnyyexve. BnnsaHuio aTux nonemn Moxet
nofBepraTbCs Kak UCMbITyemoe YCTPOWCTBO, Tak 1 ocuunsorpad.
HecMoTpsi Ha TO, YTO BHYTPEHHSS YacTb ocumnnorpadga aKkpaHpyeTcs
MeTannmyecknM KoprycoM, Ha nepeaHen naHenyu MMeeTcs BOCNpUUM-
ymBasi oTkpbITas obnacTte AJIT. Tak kak nonoca NponyckaHus Kaaoro
YCUNUTENbHOro Kackaaa wupe obLLei Nonockl NPonycKkaHus ocuuniorpa-
cha (no yposHio —3 Ab), TO MOXET BbITb 3aMETHO BNUSHWE paauononen
faxe bonee BbICOKMX 4acToT.

4.2 CKa4ku aNeKTpu4YecKoro HanpskeHus /
ANeKTpoCTaTU4ECKUIA pa3psag

Ckayku (MMNynbChbl) ANEKTPUYECKOTO HaNPSXKEHUS MOTYT NPOHMKaTh B
ocuunnorpacg Hanpsimylo Yepe3 CeTb NMUTaHWS UMM KOCBEHHO Yepes
M3MepUTErbHbIe BbiBOAbI U/Unu kabenu ynpaeneHus. 3-3a BbICOKOM
YYBCTBUTENBHOCTW OCLMNMOrPadoB K CUrHanam 3arnycka v BXOAHbIM
curHanam, 3T MMMyrnbChbl (Kak NpaBuo, BbICOKOrO YPOBHS) MOTYT BNUSITb
Ha 6ok 3anycka uunu HensbexHo oTobpaxaTbCs Ha dkpaHe. Te xe
3chpexTbl MOTyT GbITb BbI3BaHbI MPSMbIMU UMW HENPSIMbIMU
3MeKTPOCTaTUYECKUMU pa3psiiamMul.
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TexHUYeCcKUe AoaHHble

TexHn4YecKkue gaHHbIe

MeTponoquecme N TeEXHNYEeCKMNe XapakTepucTtukum

Yucno kaHanos HMO3032, HM0O3042, HMO3052

HMO3034, HMO3044, HMO3054

4
Yuncno nornvecknx kaHanos 16
PaspsgHocTtb AL, 6ut 8
MakcumanbHas YyactoTa AHanoroBkle KaHanbl 2 (4 — npn o6begUHEHUN KaHAOB)
Avckpetusaumn Ha kaHan, 'y |Jlornyeckue kaHansbi 1

O06BbeM namaTy Ha KaHan,

z AHanoroBble KaHarbl
Mo6ant

4 (8 — npy 06beaNHEHUN KaHaMNoB)

Monoca nponyckaHus, MMy, HMO3032, HMO3034 ot 0 go 300
(npu koadhprumeHTe HMO3042, HMO3044 ot 0 go 400
OTKINOHeHusa 2 5 MB/aen) HMO3052, HMO3054 ot 0 go 500
Monoca nponyckaHus, My, HMO3032, HMO3034 ot 0 oo 180
(npu koadhpmLmeHTe HMO3042, HMO3044, HMO3052, ot 0 go 200
OTKIOHeHus < 2 mB/agen) HMO3054
Bpewmsi HapacTaHust nepexogHon| HMO3032, HMO3034 1,17
XapakKTepucTuku, He, He bornee |HMO3042, HMO3044 0,88
HMO3052, HMO3054 0,7

[vanasoH 3Ha4eHui Pexunm ocuunnorpacda

oT 1 Hc/gen oo 20 mc/aen

koadppuumeHTa passepTku PexuM camonncLa

o1 50 mc/gen po 50 c/gen

Mpepnenbl AonyckaemMoi OTHOCUTENbHOW MOrPeLIHOCTM YCTaHOBKM
YacTOoTbl BHYTPEHHErO OMOPHOro reHepaTopa

+15%10°

IOnanasoH 3HavyeHun koadpurumeHTa oTknoHeHus (KO)

ot 1 mB/nen oo 5 B/gen

Mpepenbl gonyckaemon OTHOCMTENBHOWM MOMPELUHOCTM YCTaHOBKM
KoappumeHTa oTknoHeHus1, %

+2,0

[wnanasoH YCTAHOBKU NMOCTOAHHOIO CMeLleHuns, B

oT 0,2 0o +46 B 3aBUCUMOCTU OT
yctaHoBneHHoro KO

He Oonee

MuH1ManbHbBIN YPOBEHDB KO =5 mB/gen 0,8
CUHXPOHM3aLUNN OT BXOAOB KO =2 mB/gen 1
KaHanos ocuunnorpada, aen, (KO = 1 mB/gen 15

MICTOYHMKN CUHXPOHU3aUnn

BXOAbl KaHanoB, BXO4 BHELUHEro 3anycka,
CeTb NNUTaHUA, BXOObl NNOrMYECKNX
KaHal10B

Pexwumbl 3anycka

aBTOMAaTUYECKUN, XXOYLUNA, OAHOKPATHbIN

Bugbl 3anycka

no (ppoHTy, No cnagy, No PpPoHTY n
cnagy, AnuMTenbLHOCTN NMNynbea,
BMAEOCUrHany, fIormdyeckoMy yCnoBuio,
co0bITHIO, NOCNeaoBaTENbLHON LWMHE
OaHHbIX

BxoaHoe con poTnBIrieHne

1 MOM//13 n®

50 Om

MabapuTHble pa3mepbl (AnNvHa X WMpKUHA X BbICOTA), MM, He bonee

285x 220 x 175

Macca (6e3 onuui 1 akceccyapos), Kr, He bonee 3,6
Paboune ycnosus akcnnyaTauum:

- TeMnepaTtypa oKpyxatLero Bo3ayxa, °C ot 5 oo 40
- OTHOCUTENbHas BNaXXHOCTb Bo3ayxa npu temnepatype 40 °C, % go 80

XpaHeHne/TpaHCcnopTUpoBaHue:
- TemnepaTypa okpyxatoLlero Bo3ayxa, °C

oT MuHyc 20 go +70

- OTHOCUTENbHas BNaXXHOCTb Bo3ayxa npu temneparype 35 °C, % go 70
Bpems nporpesa 30 MyH
PekomeHayembIi MeXKannbpoBOYHLIN MHTEPBAN 1 rog




TexHUYecKUe AoaHHbIe

MporpammHoe o6ecneuyeHune
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KomnnekTHoOCTb
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- ocumnnorpadg umdposon s3anomuHawwmin (HMO3032, HMO3034, HMO3042, HMO3044, HMO3052,
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- onuwmm K ocumnnorpady (No oTaenbHOMY 3akasy):
- HO3508 — 8-kaHarnbHbIN NIOrM4eckmin aHanunaaTop;
- HO010/HO011/HO012 — doyHKUMM 3anycka U AeKOANPOBaHNS CUrHANoOB B COOTBETCTBUM C
npoTokonamu 1°C, SPI, UART/RS-232/CAN, LIN;
- HO740 — nHTtepdeiic GPIB;
- HO730 — nHTtepdeiic LAN;
- kabenb NUTaHus;
- NaccuBHble NPOBHKKN (MO KONUYECTBY KaHaroB);
- TeXHMYeckas JoKyMeHTaums UpMbI-U3roToBUTENS;
- MeToAMKa NOBEPKW.



MHCTpPYyKLUMM NO YyCTAaHOBKE U TeXHUKe 6e3onmacHoCTH

cocTosiHun. MNpurbop Takke cooTBeTCTBYEeT EBpoOnerickomy
ctaHgapTy EN 61010-1 u MexxgyHapogHomy ctaHgapTy |IEC
1010-1. Ansa Toro 4Tobbl COXPaHUTb AaHHOE COCTOSHWE U
obecneunTb 6e3onacHyto paboTy, nonb3oBaTtenb 06s13aH
PYKOBOACTBOBATLCH MPeaynpexaeHns 1 ApyruMun yKkasaHusmm
Mo MCMonb30BaHWio Npubopa B AaHHOM pykoBoAcTBe. Kopnyc,
LLaccu 1 Bce UamepuTerbHble BbIBOAbI NOACOEOMHEHDI K

1.1 YctaHoBKka npubopa 3aLLMTHOMY 3a3eMITEHUIO CETU NTaHusi. Bce gocTynHble
MeTannuyeckne getanum 6binm UcnbiTaHbl NOCTOSAHHLIM
HanpsikeHnem 2200 B. MNMprbop coOTBETCTBYET Knaccy
6esonacHoctu |. Ocumnnorpad JormkeH NOAKMYaTLCS K
po3eTkaM CeTV MUTaHus, OCHaLLIEeHHbIM COeauHUTENeM 3a-
LUMTHOro 3a3emneHus. [lo noaBegeHWs kakoro-nmbo curHana
cnegyeT NoaKMtounTe kabernb NuTaHna npubopa K cetn
nMTaHusi. 3anpeLLeHo 0TCoeaMHATb 3alUTHOE 3a3eMieHne.
Ecnu cywectytoT onaceHusi, 4to 6e3onacHocTb paboTbl C
npubopoM He MoXeT ObITb rapaHTMpPOBaHa, credyeT npek-
paTWTb €ro NCMorb30BaHWE U 3aKPbiTb B HA4EXHOM MeCTe.
YcTaHOBKa/CHATME PYUKM: PYKY MOXHO CHSTb B Be3onacHocTb paboTbl MOXET ObITb HapyLLueHa npu
nonoxeHun F, BblHYB €€ ©oKkoBble YacTu u3 Kopnyca. Hanmu4MM ogHoro u3 yCﬂOBMVI:

YcTaHoBKa py4ky MpoM3BOAMTCSt B 0OpaTHOM NOpsAKe.

1 WHCTpyKuMM No ycTaHOBKe

U TeXHUKe 6e3onacHoOCTU

Kak noka3aHo Ha pucyHkax, pydka npuGopa MoXeT ObITb
3aKpenreHa B HECKOINbKUX BO3MOXHbIX MOMOXEHUSIX:

A v B = ansa nepeHocku

C = paboTa B ropM3oHTaIbHOM NOMIOXEHWUM

D u E = paboTa nog pasnuyHbIMu1 yriamum

F = cHaTne py4ku

G = paboTa B NONoxeHuu "Ha HoXkax", npu wWrabenupo-
BaHUW UMK ANs pasMeLLeHns B OPUrMHarnbHON ynakoske

— B Cllyyae BHEeLUHWX MOBPEXAEHNN
! — B CNnyyae o6HapyXeHUs HegocTalLmx geTanen
o ode — ecnu npubop npekpaTun yHKLMOHUPOBaHWE

‘ =00 M —éip — nocrie NPOAOIMKUTENBHOTO XPaHEHNS B HEMOAXOAALLMX

| 29= |‘ YCOBWSX (Ha OTKPLITOM BO34yXe Ny BO BMaXXHOW cpeae)

— nocne no6on HenpaBWIbHON TPAHCMOPTUPOBKMN (Hanpu-
Mep, B Criyvyae HenoAXOAsALEN YNakoBKW, He COOTBETCT-
BYHOLLEN MUHUMambHbIM CTaHAapTaM NOYTOBOM,
XKENe3HO40POXHON 1IN TPaHCMOPTHON ONPMbI)
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1.3 MpaBunbHbIe yCNOBUA 3KCNyaTauum

O6paTnTe BHUMaHMe: 3KCnyaTMpoBaTe NpMbop MoxeT
TOMBbKO XOPOLLO MPOUHCTPYKTUPOBAHHbBIN M O3HAKOMIIEHHBIV C
OMacHOCTAMW MPU ANEKTPUYECKMX M3MepeHnsIX nepcoHan. Mo
coobpaxkeHnsim 6esonacHOCTM ocuunnorpad MoxeT ObliTb
3anuTaH TomNbKO OT CETW MUTaHWSA C 3alMUTHLIM 3a3EMITEHNEM.
3anpeLleHo oTCcoeanHATL 3aluUTHOe 3a3eMneHne. Kabenb
nMTaHus crnegyet NOACOEAVHNTL K CETU A0 Mo4aym curHana.
Ocumnnorpad npegHasHaveH Ansd paboTbl B MPOMbILLIIEHHOMN,
[0ernoBou, NPOM3BOACTBEHHON 1 ObITOBOW cdhepax.

1.4 YcnoBus okpyxatolien cpeabl

i, W i U b " Pabouas TemnepaTtypa okpyxatoLLew cpedbl: oT +5 go +40°C.
Mpy TpaHCNOPTUPOBKE UMM XPaHEHUM TemnepaTypa MOXET
nexarb B Anana3oHe ot —20 go +70°C. ObpaTnTe BHUMaHWe,

O —
7oy, A g1~ YTO Mocre BO3AENCTBIS Takux TEMMEPATYp Unu B criyyae
ST R cef] P 1| ] KOHZEeHcaLmu, nepen BKIoYeHeM npubopa HeoGXoarMo
T b 8 I = P S e | BbbKOaTb COOTBETCTBYIOLLMIA NEPUOA BPEMEHU [10 TEX Mop,
& 1 0 { ) a1 =iy roka npuéop He OCTUTHET NPUEMIIEMON TeMnepaTypsbl, U
i /s L } noka He ucnaputcsi koHgeHcaT! OBGbIMHO OH COCTaBMSIET He
Py ~ / -
SN £ i MeHee 2 yacoB. Ocuunnorpad npegHasHadveH ans
s ¥ | | Lt UCMONb30BaHWS B YUCTbIX U Cyxux cpefax. He cnegyet
PaGouvie MonoKeHMs MonoxeHvs npu MonoxeHus npw PaboTaTk B MbiMbHBIX M XAMUHECKM arpPECCMBHBIX Cpeaax
NepeHocke WwraBenvpoBaHu UMW NpyY CyLLLECTBYIOLLE Yyrpo3e B3pbiBa. [ns paboTsl MOXET

GbITb UCNONB30BaHO M0GOE NoNoXeHue ocuunnorpada, Ho
npwv 3TOM JormkHa ObITb 0becrneyeHa xopoLuasi BEHTUMNSALUSI.
Onsa gnutenbHoii paboTsl peKOMeHAYEeTCS FOpU3oHTarNbHOe
UMW HaKMoHHOE NonoXeHue npuGopa.

li~="Bnumanue!
Mpy U3MeHeHUN NONOXKEHUS PYYKM NPUGOP AOMKEH pa3me-
LaTbCA TakM 06Pa3oM, YToGbI UCKIHOUNTL BOSMOKHOCTL
ero nageHus (Hanpumep, Ha cTore). 3atem cneayeT OAHOB-
pemMeHHO OTKaTb U NOBEPHYTL hUKCUpYHOLLIME PYYKN A0

Tpebyemoro nonoxeHus. Ecnu He omxumathb dmkcupyto-
LMe PyYKy, TO OHN CaMM YCTAHOBSTCA B Crieaytollee TexHnyeckne xapakTepucTuku gencTeuTenbHbl nocrne 30

nonoxexue dukcaumm. MUWHYTHOrO Nporpesa npu Temnepartype 23°C (gonyctumoe
OTKMNOHeHUe +2°C). TexHn4Yeckne xapakTepmucTukm 6e3
[OMYyCTUMOrO OTKIIOHEHUS SABMSAOTCA YCPEAHEHHBIMM.

l_h.:_r neperbIBaTb BEHTUNALMOHHbIE OTBEPCTMSA 3anpeLleHo!

1.2 Be3onacHocCTb

1.5 lapaHTUIHbIE 06AA3aTeNnbLCTBA U PEMOHT
Mpubop yooenetsopsieT yactn 1 Hopm VDE 0411 o6 anekTpu- P P

YeCKMX U3MEPEHUSIX, YNpaBIeHnn 1 naGopaTopHbIX Nprbo- MpuGops! cepmm HMO NpoxoasiT CTPOruid KOHTPOIb KavyecTsa.
pax, 1 Gbln COOTBETCTBYIOLLM 0GPa30M M3roTOBMEH U UCTbI- Mpexzae Yem NOKMHYTb MPOM3BOACTBO, KaX bl Nputop
TaH. C 3aBoaa Npubop BbIXoAWT B abContoTHO 6e3onacHoM UCTbITbIBAETCS B TeveHue 10 yacoB. B npepbIBACTOM pexvme



MHCTpPYyKLUMM NO YyCTAaHOBKE U TeXHUKe 6e3onmacHoCTH

B TEYEHME 3TOr0 MPOMEXYTKa BPEMEHW 0GHapYXXMBatoTCs
noyTH Bee AedekTbl. 3a 3TUM UCTIbITaH1eM crielyeT NpoBepka
(hbYHKLWIA 1 Ka4eCcTBa KaXkOoro yCTPOCTBa, BO BCEX PEXUMAXx
paboThl NPOBEPSIOTCS TEXHUYECKUE XapaKTEPUCTUKM;
uaMepuTenbHas annapaTtypa kanubpyeTcsi B COOTBETCTBUM C
HaLMOoHarbHbIMK CTaHZapPTaMu.

K npuGopam npuMmMeHsitoTca rapaHTUiiHble HOPMbI TEX CTPaH,
B KOTOPbIX ObIN NpoaaH npuéop. Peknamauuu cnegyet
HanpaBnaTe AUNepY.

1.6 O6cnyxuBaHue

CnenyeT NpoBOAWTL PETyNSPHYIO OYUCTKY BHELLIHE
NMOBEPXHOCTU NpMBopa C NOMOLLBIO LLEeTKM Ans Nbinu. [pssb
MOXeT ObITb yAarneHa c Kopryca, ¢ py4ku, CO BCEX
MEeTannMYeckmx 1 NMacTMKOBbIX YacTel C MOMOLLbHO
CMOYEHHOV BoZoW TpAnku 1 1% MotoLLero cpeacTea.
CanbHble 3arpsi3HeHUst MoryT GbiTb yAarneHsbl C MOMOLLbIO
6eH3vHa unu cnupTa. Mocrne Yero HEOGXOAMMO NPOTEPETb
MOBEPXHOCTb CyXOM TpsAMKoii. MnacTukoBble YacTu TpedyoT
yxoa npvi NOMOLLY COOTBETCTBYHOLLMX aHTUCTATUYECKUX
pacTBopoB. NonagaHve XUAKoCTH BHYTpb Npubopa He
JjonyckaeTcs. He cnefyeT ucnornb3oBaTth Apyrue YucTsame
CpeacTBa, T.K. OHY MOFYT HEraTUBHO MOBMNUSATL Ha
NMacTUKOBbIE UM NaKUPOBaHHbIE NMOBEPXHOCTU.

1.7 Kareropus namepenum CAT |

JaHHbIn ocuunnorpad npegHasHaveH Ans usMepeHun B
Lensix, He MoACOeAMHEHHbIX K CETU MUTaHWS, U KOCBEHHbIX
namepeHui. MNMpsamMble n3amepeHns, Hanpumep, ¢
ranbBaHNYeCKNM COeQNHEHNEM C LiensiMu, COOT-
BeTcTBytloLwme kateropuam Il, Ill, nnn IV 3anpewyeHbl!
N3mepuTernbHble CXeMbl CHUTaKOTCS He MOACOEANHEHHBIMU K
CeTu NMUTaHWs, ecny UCMosb3yeTcs NOAXOAALLMNA
pas3BA3bIBalOLLMA TpaHChOpPMaTop, OTBEYaoLWuiA Knaccy
6esonacHocTy Il. Mpn ncnonb3oBaHMM NOAXOAALLMX
Npo6HMKOB (Hanpumep, NPOOHUKOB TOKa), OTBEYAOLLMX
knaccy 6e3sonacHocTy ll, Takke BO3MOXHbI N3MEPEHNS B

ceTsx NuTaHus. KaTteropusi usmepeHust Takmx NpoGHUKOB
JOomkHa ObITb NpoBepeHa 1 yuTeHa. KaTeropum nsmepeHuii
yCTaHaBMMBAlOTCS, UCXOASA M3 PACCTOSIHUSA OT
3neKkTpoCTaHUMK, 1, CriefoBaTerbHO, OT OXUAAEMBIX
BbIGPOCOB (NepexoaHbiX NPOLIECCOB) HAMPSHKEHWS 1 TOKa.
BbiGpochl (MepexofHble NPOLECCH) — 3TO KOPOTKUE, OYEHD
GbICTPblE OTKIMOHEHUS! HANPSDKEHUS UMW TOKa, KOTOpble
MOryT GblTb, @8 MOTyT He ObITb NepUOANYECKUMM.

Kateropusi namepenun IV: UamepeHus B6rm3n ot
3MEKTPOCTaHLUMK, HanpMmep Ha CHETHUKE SMEKTPOIHEPrun

Kateropusi namepenun lll: UamepeHus BHyTpu 3aaHui (yc-
TaHOBKW pacnpegeneHns MOLHOCTU, PO3ETKM CETU NUTaHUs,
pa3smelLieHHble Ha NOCTOSIHHOW OCHOBE ABUraTeniu).

KaTteropusi nsmepenuii Il: amepeHus B Liensax, Hanpsimyo
NOACOEAMHEHHBIX K CETU NUTaHUs (GbITOBast TEXHUKA,
3NEKTPOUHCTPYMEHTHI U T.1.).

KaTeropusi namepeHuii |I: anektpuyeckue npuGopsbl v Lenw,
cofiepallye BbIKIoYaTenu Unu nnaekue nNpefoxXpaHuTenu.

1.8 CeteBoe HanpshkeHue

Mpnbop UMEET LIMPOKUIA Ananas3oH HaNpPsKeHW NUTaHust, OT
105 po 253 B ¢ yactotoun 50 mnnum 60 'y £10%. MNMoatomy B
npubope HeT yHKL MU BbiGOopa HanpsbkeHust ceTn. CeTeBon
nnaBkWUM NpegoxpaHUTerb pPacronoXeH Ha 3adHen naHenu, a
TaKkKe B 4aCTu coeauHUTeNst Bxoga cetu nutanus. Nepen
TeM, KaK 3aMeHATb NraBKU NpeaoxpaHuTenb, cneayeT
OTCOEOMHUTB LUHYP NUTaHWSA. 3amMeHa JonyCcKkaeTcs TOMNbKO B
TOM criyyae, ecrnv naTpoH MraBKoro NpeaoxpaHuTens He
noBpexaeH. [1aTpoH BbIHUMAETCS C NOMOLLbIO OTBEPTKY,
BCTaBMneHHOM B rHe3a0. [naBkuin npegoxpaHuTenb
BbIHMMAETCS 13 NaTpoHa U 3aMeHsieTcs. 3aTem NaTpoH C
HOBbLIM NPefoXpaHMTENEM BCTaBMNAETCA 00paTHO HAaNpPOTUB
NPYXUHbI. 3anpeLLeHo "pPEMOHTUPOBATL" CropeBLUnE
npeaoxpaHuTeny Unm cTaBuTb NepemMbidku. Jliobble
NOBPEXAEHWs, NoNyYeHHbIe B pe3yrbTaTe Takux AeCTBUN,
BeAYT K HApyLUEHUIO YCMOBUI rapaHTum.
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Puc. 2.1 — Bug cnepegn HMO3004

2 lMopgrotoBKa K paboTe

2.1 Bwup cnepenun

Ha nepegHelt naHenn pacrnonoxeHbl criegytoLme opraHbl
ynpaBneHnsi 1 BXOAbI/BbIXOAbI: KNaBuLLa BKMKYEHNS /
Bbikouenma [1], nanens ynpasneqvs [2, [, B, [@ B, BNC-
pasbeMbl aHaroroBbIx BXodoB OT 45| Ao 48, BbixoA
perynmpoBku NpobHWka , pasbeMbl Ans ONOSHUTENBHBIX
norudecknx npobHnkos HO3508 [52 53, nopt USB ans USB-
HocuTeneit [54|, TFT-akpaH [55 v ceetoamon [49 ans
0OTOOpaXeHNs akTMBHOCTU Ha nHTepderice Y. B
AByxkaHaneHom npnbope HMO3034 ¢ npaBoi CTOPOHbI
pasmelyeH BNC-pasbeM A BHELUHEro 3anycka u Z-BXof.

I~=" OO6paTtuTte BHMMaHMe, YTO pa3beMbl AN
aKTUMBHbIX Normyeckmx npo6Hmkos HO3508
noAxoAAT TOMbLKO K AaHHLIM NPOBHUKaM.
MoaknioyeHune KakUX-NMGo Apyrux ycTpomucTs
MOXeT NMPMBECTU K NOBPEXAEHUI0 BXOAOB!

2.2 NaHenb ynpaBneHusi

OpraHbl ynpaBneHusi Ha nepesHei naHeny No3BonsoT
Mony4uTb NPSIMON AOCTYN K HaMboree BaxHbIM (YHKLUAM;
JOCTYM KO BCEM pacLUMPEHHbIM (DYHKLMSIM OCYLLIECTBIAETCS
yepes CTPYKTYPY MEHIO C MOMOLLbIO CepbiX (hyHKLMOHAMbHbBIX

in_l @ _F [?’Tj.?hz] (3l r@

I (=0 E LS GENERAL
£on HE¥PAD
N 3

BAVE
RECALL

{ ﬁ\-'r')

= ;EJ:-I‘S‘; I SETU -+|/
v - Puc.2.2 -
|Elll_ l:_rLTE 1?: 4 Keces _r-l{_xrr_ O6nactb A
| | | | naHenu
IJ5;| (8] il g @ ynpaBneHus.

knaeuw. Knaeuiua BKIHOYeHUs/BbIKMIOYEHUS YCTPOCTBA
BblAerneHa KpacHbIM LiBeToM. HanGonee BaxHble 311EMEHTbI
yrnpaeneHusi NoACBeYVBAOTCS LIBETHLIMI CBETOAMOLAMM C
LieNnblo MIHOBEHHOW MHAMKALMM TEKYLLUX HAacTpoek. MaHernb
roferneHa Ha YyeTelpe obnactu:

O6racTb

HaHHas obnactb 06beguHseT cneaytoLume Tpu pasgena:
CURSOR /MENU — ANALYZE — GENERAL.

B pasgene CURSOR/MENU cogepxaTtcs dhyHKLMM Kypcopa
@ , BbIGOP OCHOBHOTO Kypcopa U1 pydka perynmposkm [4,
knasuwa INTENSITY/PERSISTENCE , 1 KnaBuLLa BbiOOpa
BMPTYyanbHOro dKpaHa.

Pasgen ANALYZE npepocTaBnsieT NpsiMoi A0OCTyn K BbIOOpy
BrN®-otobpaxkenunn FFT @ pexvMy GbICTPOro NpocmoTpa
QUICK VIEW (BCeE BaxHble NapameTpbl TEKYLLErO
oTobpaxeHusi curHana), n dyHkuun "Automeasure” (11| ons
aBTOMaTUYECKOro N3MEPEHNS NapameTpoB.

Pasnen GENERAL BkntovaeT B cebs crneayroLime KnaBuLLm:
SAVE /RECALL [12| onsi coxpaHeHns 1 Bbi30Ba HAaCTPOEK
npubopa, OnopHbIX CUrHaNoB, CUrHaNoB, CHUMKOB 3KpaHa u
HaBopos copmyn, HELP [16, DISPLAY [14] ana goctyna k
OCHOBHbIM HacTpoiikam oTobpaxeHus, AUTOSET ,
SETUP |13 ans goctyna K OCHOBHbIM HacTpouKkam

Mep, A3bIky), FILE/PRINT [17].

O6nacTs [F: a.... '
B o6nact VERTICAL HaxoasaTcs e 7l
BCe OpraHbl ynpasneHus aHanoro- i .
BbIMM KaHanamu, B YacTHOCTH, ) S
py4ka yrnpaBneHusi NoNoXeHNem ([l o ~58 -1
, KnaeuLia Beibopa pexuma XY i =
, py4ka peryrnmpoBk/ BEpPTU- [ -
KarbHoro younennst [20, knasuwa L .
(PYHKLMIA pacLUMPEHHOTO MEHO , [l =
Puc. 2.3 - Obnacte B ma s .
naHenu ynpasneHus. . A



KrnaBsuwm Belibopa kaHana ot [22| Ao , (B ABYXKaHambHOM
Bepcun HMO3034 Tonbko KOTOpble TakkKe Crnyxar Kna-
BUMLLIAMU BblOOpa 4115 AONOMHUTESbHbBIX FIOrMYeCcKMX NPOBHM-
KOB . 30ech Takke MMEeTCs KnaBuLwM MaTeMaTNyeckmx

dyHKLMiA [26] M HacTpoek onopHoro curana 27}

O6rnacts [8; i —
Ob6nacTb 3anycka TRIGGER naHenu Level
ynpaBneH1s ComepXnT BCe dyHKLMMN G
QNS peryn1poBKi1 YPOBHS! 3amycka &
8|, BLIBopa aBTOMaTMYECKOrO MK
06bI14HOro 3anycka 29, Tvna sanycka :
o2 | (et (3
B1, uctounnka sanycka [32, ogro- e
KpaTHoit passepTkm [33, dopoHTa . S -
0 bl [y
3anycka 34, dpunbTpos curHana 3 ey Lo
3anycka [36. 3aecb Takke MMetoTcs e e
yora 36, 3 B et )
WHAVMKATOPbI COCTOSIHUA, NOKA3bIBa-
foLLIe, YI0BNETBOPSIET N CUrHAnN = [
Lune, ya F . Elagy v G 5 gFA
ycrosuam 3anycka [30| u kakoi (ppoHT \ ot S’

3anycka BbiGpaH [34). Puc. 2.4 — O6bnactb C
naHenu ynpaeBneHusi
O6nacTs [B):

Knasum Ha naHenu yn-
paBneHns HORIZONTAL nossonstoT
cMeLLaTh NOMoXeHMe 3anycka no
ropusoHTanu nMbo nowuaroo, nMMbo

0 HOMEONTAL
UCMOMNb3ysi Marnyo NOBOPOTHYIO PyYky .

[pEw | Posmes
[41). MoacseuenHasn knasmwa o
ynpaenseT pexvMamu 3anycka 1 @—ﬁ_@, J —4
OCTaHOBKM; KraBuLLa NofcBeYMBa- e o
€Tcsl KpacHbIM LIBETOM B pexvime wes———{47

e, T

e TR /Dol
& SELECT PRl

ocTaHoBku. Knasuwa 40 aktmBupyeT
YHKUMIO MacLITabnpoBaHusi, Knasu-
wa ¥4 — Bbibop pexunmoB cbopa
AaHHbIX, Knasuwa |42 — gocTyn K -]
MEHI0 BpeMeHHoM pa3BepTku. Pyyka B
Mo3BONSIET pPerynupoBaTh CKO- @—@

pocTb pa3sepTku. CrnieBa OT naHenu :
ynpaBneHusi pacnonaratTcs gyHK- PSS
LMoHarbHble KnaBuLLK, KOTOPble
ynpaBnsoT PYHKUMSIMU MEHIO.

2.3 OKpaH

Ocuunnorpacd HMO cHabxeH ugeTHbIM 6,5" (16,5 cm) TFT-
avicnneem ¢ gnogHon noaceeTkon n VGA paspelueHuem (640
x 480 nukcenen). B o6biMHOM pexume (6e3 MHAUKaLUMmn MeHH0)
no ocu X nmeetca 12 geneHuin. Ecnu nHgvkaumnsa MeHo BKO-
YyeHa, TO KONUYecTBo AerneHun ymeHbLuaeTcsa oo 10. B neson
YacTu aKkpaHa ManeHbkue cTpernku [1] nokasbiBaroT ONopHble
noTeHuwmanel kaHanos. CTpoka Hag MacluTabHON CeTKoW Co-
AEPXUT NHOPMALIMIO COCTOSIHUSE U HACTPOEK, TaKyto, Hanpwu-
Mep, KaK CKOPOCTb pa3BepTKW, 3aepKka 3anycka n apyrue
YCoBuMS 3anycka, TeKyLuasi YacToTa AMCKPETM3aLmMn U PEXnM
cbopa gaHHbIx [2]. CnpaBa oT MacLuTabHo CETKM Noka3biBa-
€TCH COKpaLLEeHHOe MeHI0, KOTOpOoe CoAepuT Hambonee Bax-
Hble HaCTPOVKM 0TOBpaXkaemMoro B 4aHHbIN MOMEHT KaHana;
HaCTPOMKM BbIOUPaIOTCS C MOMOLLbI0 OYHKLMOHAMNBbHbIX
knaeuw [3]. Hwke maclutabHOM CeTKm NoKasbiBaTCs
pe3ynbTaTbl U3AMEPEHNIN NapaMeETPOB U KypCOPOB, HACTPONKU
aKTVBMPOBaHHbIX BEPTMKarbHbIX KaHaroB, ONOPHOro curHana,
1 pacyeTHbIX KpuBbIX [4]. BHYTpu MacluTtabHoON ceTkn
oToGpaxalTcs curHarnbl BbIopaHHbIX KaHanoB. O6bIYHO
rokasbiBaeTcsl 8 AeneHnn No BEPTUKAIN; BUPTyasbHO MOXHO
yBENU4MTb YMCNOo AeneHunii 4o 20, X MOXHO NpocMaTpmBaThb,
ncnonb3ys kHonky SCROLL BAR .

Puc. 2.5 - O6nactb D
naHenu ynpaerneHus

2.4 Bwp c3agun

Ha 3apgHeit naHenu HaxogaTcs: rHe3no nuTaHus [1], rHesno
ans moaynen nHtepdpeiica [2] (USB/RS-232, Ethernet, IEEE-
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Puc. 2.6 — 3kpaH

488), ctaHaapTHbIN pasbem DVI [3] onst nogcoeanHeHns
BHELUHUX MOHUTOPOB U NpoekTopoB, BNC-pasbembl Ans Y-
Bbixoaa [4] (kaHana, BbibpaHHOro Ans 3anycka) U Bxoaa
BHeLUHero 3anycka [5]. B gByxkaHanbHoM ocumnnorpadge
HMO3034 BNC-pasbeM 4518 BHELLHero 3anycka
pacnonoXeH Ha nepegHer naHenu.

L

‘_.‘_
(5] [4] 3]
Puc. 2.7 — 3agHsaa naHenb npu6opa HMO3004

r?,—a—\

2.5 Onuun

Ons npnbopos cepum HMO nmeeTcs psif Onuuia, KoTophble
MO3BONAIOT CYLLECTBEHHO pacwmpunTe 06racTn NpUMEHeHNs
ycTponcTea. [locTynHbI criegylowme uHTepdencHble
MOAYMK, KOTopble MOryT ObiTb YCTaHOBMEHbI MOfIb30BaTeNem
B rHe3J0 Ha 3agHew naHenu:
— HO740 (IEEE-488, GPIB, ransBaHN4YeCcku N301IMpOBaH)
— HO730 (kombuHauwms nHtepdeincos Ethernet n USB co
BCTPOEHHLIM BEG-CEPBEPOM)

Bce npubopsl ceprn HMO nogrotoBneHbl Ans paboTel co
CMeLUaHHbIMY CUrHanamm 1 UMetoT COOTBETCTBYIOLLME pasb-
eMbl Ha nepegHen naHenu. Kaxxabin U3 AaHHbIX pasbeMoB
MOXeET ObITb COEANHEH C 8-KaHamnbHbIM NOTM4eCKUM
npobHmkom HO3508, criegoBaTensHO, BO3MOXHa paboTa,
MakcuMyM, ¢ 16 nornyeckumm kaHanamu. K gpyrum onumsm
oTHOCcsITCsl naccuBHble 500 MMM, koMnakTHbIE NPOBHMKK TUNa
HZ355 (10:1), naccusHble NpobHukn ao 4000 B Tnuna HZ0O20
(1000:1), aKkTMBHbIE NPOBHUKM CO BXOAHOW EMKOCTBIO MeHee 1
n® Tmna HZO30 (10:1), akTMBHbIE NPOBHUKN
anddepeHumansHoro yeunutens HZ100, HZ109 n HZ115 go
1000 Bsgpg 1 40 MI'w, TokoBble NpobHukM HZO50 n HZO51 ¢
LmprHon nonocsl Ao 100 kl'uy n go 1000 A, Habop ans
KpenneHust B 19" ctonky HZ46 v onuua HZ99 — yexon ans
3aWmMTbl U TPAHCMOPTUPOBKK Npubopa.
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2.6 Obwasa KoHuenuus paboTbl ¢ NpMGopom

Ocumnnorpadbl ceprm HMO n3BeCTHbI CBOEN MPOCTOTOMN
ynpaBneHusi, OCHOBAHHOWM Ha HECKOSbKMX OCHOBHbIX
NpUHLMNIax, KOTopble NOBTOPSIOTCA B Pa3NNyHbIX
HaCTpOWKax N PYHKLUSIX.

— OTO KnaBuLLK, KOTOPbIE BKITIOYAOT (OYHKLMIO, HE
OTKpbIBasi pyHKLMOHAMNbHOE MeHI0 (HanpumMep, GbICTpbIi
MPOCMOTP), @ MOBTOPHLIM HAXaTUEM €€ BbIKIMIOYatoT.

— OTO KnaBuWLLK, KOTOPbIE BbI3bIBaOT 0COObIE DYHKLMM
(Hanpumep, BIN®P), koTopble B CBOK ovepenb MoryT
BbI3BaTb UMM NoTpeboBaTh Gonblue HacTPOoeK, BKIOYaloT
yHKUMIO NpK NEPBOM HaxkaTuu. [NoBTOpHOe HaxaTue
KnaBu1LLW NpMBEedeET K BbI30BY (PYHKLMOHAMNBHOIO MEHI0
(nogmeHto) anst HacTpoek. [Mpn TpeTbem HaxaTum
yHKUMS ByaeT BbIKMOYeHa.

— OT0 KnaBvWww, KOTOpPbI€ OTKPbIBAOT d)yHKLI,VIOHaJ'IbHoe
MEHIO NPU NEPBOM HaXaTuUN N 3aKPOKOT €ro npu
NOBTOPHOM HaXaTuu.

- yHVIBepCEJ'IbHaFl PYy4Ka NCnonb3yeTca B pa3yiNdHbIX
MEeH0, KaK ansa Bbl60pa MEHI0, TakK 1 NOAMEHIO.

— Knaeuwa BbikntoyeHust meHio (MENU OFF) nog
KnaBuLLamMy YHKUMOHANBHOTO MEHIO 3aKpbiBaeT
TeKyLLlee MEHIO UMK NEPEKIIOYaET ero Ha creayroLmi
6oree BbICOKUI YPOBEHb.

— Ecnu kaHan feakTyBMpOBaH, TO HAaXaTue Ha
COOTBETCTBYIOLLYIO KIaBULLly kaHana npuBeneT K ero
BKMtoueHuo. Ecnu kaHan yxe 6bin akTMBUpOBaH paHee,
TO BbIGOP APYroro kaHarna U3MeHUT KaHarl, Ybsi KHOMKa
Gblna HaxaTa (3aroputcs ero ceetoamon). Ecnu kanan
y>Xe BblGpaH, TO NpU HaXkaTun ero NOACBEYEHHON KNaBu-
LUK OH By[eT [eakTUBMPOBaH, 1 ByaeT BolibpaH criefyto-
LUMIA KaHan B COOTBETCTBUM C NMOCNENOBATENBHOCTbIO!
CH1 > CH2 > CH3 > CH4.

— Ecnu aktmBnpoBaHbl KypcopHble 3MepeHusi, TO
knaeunwa CURSOR SELECT BIGepeT Kypcop, KOTOpbIl
MOXXHO nepemeLLaTb Npu NOMOLLM YHUBEPCarbHOM
pyuku. Bo Bcex MeHio aAnsa 6ykBeHHO-L1dpoBOro BBoAa U
B AucneTtyepe hannos pyyka ncnonb3yercs ans sbibopa
Unv NogTBepXAeHNs BBOAA.

[anee onuckiBatoTcA HEKOTOpble YaCToO UCnoJib3dyemble
ANnemMeHTbl HaBurauun B (*)yHKLI,VIOHaJ'IbeIX MEHIO.

Ha puc. 2.8 npeacrasneHsbl ABa OCHOBHbIX 3NeMeHTa
YHKLMOHAMNbLHOro MeHo Ans Bbibopa oTobpaxaeMblx
yHKUMA. [na Bbibopa 04HOM 13 NEPBbIX TPEX DYHKLMNA
Heo6Xx04MMO NULLb HaXXaTb PACMONOXEHHYO PSAOM
YHKUMOHArbHYIO KNaBuLLy, U 3NIEMEHT aKkTUBMPYeTCS
(6byneT oTMeyeH cnHuM LBeToM). BTopow Tnn Beibopa

Puc. 2.9 — OCHOBHbIe 3ne-
MEeHTbI (PyHKLL. MEHIO Ans
HaCTPOMKU M HaBUrauumn

Puc. 2.8 — Bbi6op
OCHOBHbIX 31IEMEHTOB
(pyHKLUMOHaNbLHOro MeHK

NOKa3aH Ha OBYX HMXXHUX (byHKLI,I/IFlX MeH. Haxatne
COOTBeTCTByPOLLI,eVI q)yHKLlI/IOHaJ'IbHOVI KnaBULLM BbINMOJTHAET
nepeknyeHne Mmexay nsyma sBapnaHTamMu, 3aecCb Takke
TeKyLwee 3Ha4eHne Bbl60pa OTMEe4Y€eHO CUMHNM LIBETOM.

MeHto ncnonb3yTes, kak nokasaHo Ha puc. 2.9, ecnm oHx
CBs3aHbl C (PyHKLMAMM, KOTOpble NGO HeobXxoauMO
BKIIOUMTb, NMBO rae Heobxoammo 3aaaThb 3HaveHust. Beibop
aenaetcst mexay BbikntoveHnem (OFF) n npeacraBneHHbIM
3HayeHueM. Kpyrnasi ctpenka B NpaBoM Yrily OkHa MEHIO
yKa3bIBaeT Ha yHMBEPCArbHYIO pydKy, KOTOpas UCMONb3yeTcs
Ans Bblbopa 3HaveHus. Hanndve meHo bonee HU3KOro ypoB-
Hs1 ByaeT NokasaHo C MOMOLLBHO ManeHbKOro TPEYroflbHUKOM B
NpPaBOM HUXKHEM YTy COOTBETCTBYHOLLIEN KHOMKM MEHHO.

Ecnu Ha TOM e ypoBHE MEHIO CyLLECTBYIOT Apyrue
CTpaHuLbl, TO A58 HaBuraumm OyaeT ucnosnb3oBaHa camas
HWXKHSAS1 KHOMKa MeHo. OHa nokasbiBaeT HOMepa CTpaHuL,
MEHI0 JaHHOMO YPOBHS, @ TaKKe HOMEpP aKTUBHOW CTPaHULIbI.
Mpu HaxaTuM COOTBETCTBYIOLLEN 3TON KHOMKE
(PYHKLMOHANBLHOM KNaBuLy NPON30NAET NEPEMELLEHNE Ha
O[lHY CTpaHuLy; C NocrneaHen CTpaHuLbl MPOUCXoaunT
NepeKioYeHne Ha NEPBYHO.

2.7 OCHOBHble HaCTPOMKU U BCTPOEHHas
yHKUUSA cnpaBKu

OCHOBHbIE HacCTPOWKK, Takmne Kak A3blk MHTepdenca
nonb30BaTens v cnpaeka, pa3Hoobpa3sHble HaCTPOMKN 1
HaCTPONKN MHTepderica MoryT BbITe 3agaHbl C MOMOLLBIO
MEHI0, KOTOPOE OTKPbIBAETCH NOCHE HaXaTWs KNaBuLLn
SETUP B o6nactn GENERAL naHenv ynpasrneHust.

" T

Puc. 2.10 — MeHI0 Ans 0OCHOBHbIX HAaCTPOeK

Ha nepBon cTpaHuLe MOXHO 3agaTb UHTepdenc
nonb30BaTens 1 A3bIK CNpaBkW, HaXkaB PyHKUMOHAMbHYI0
knaeuwy LANGUAGE, n BbibpaB Hemeukuin (German) unu
aHrnuiickuii (English).

DyHKLMOHanNbHas knasvwa MISC OTKpbIBaeT MEHIO CO
crnegylowyMmn BapnaHtamm Bolbopa:

— MENU OFF (BblOpaTb py4HOE 1M aBTOMaTUYECKOE C
BpeMEHHbLIM NMMUTOM oT 4 ¢ Ao 30 ¢ Ansa 3aKpbITuA
PYHKLMOHAmMbHbLIX MEHIO)

— TIME REFERENCE (nonoxeHve MOMeHTa BPEMEHU
3anycka, Bblopatb oT —5/gen. go +5/gen; 0/gen HaxoauT-
CS B LLleHTpe 9KpaHa 1 YCTaHOBMIEHO MO YMONYaHUIo)

— DATE & TIME (OTKpbIBaeT MEHIO YCTAaHOBKM AaTbl U
BpPEMEHMN)

— SOUND (oTKpbIBa€T MEHIO YCTAHOBKU Mo6oA
KOMOMHaLMW 3BYKOBbIX CUTHArIOB ANs ypaBneHus,
owmbok n/nnu 3anycka)

— DEVICE NAME (MeH0 ycTaHOBKM Ha3BaHus npubopa,
Ha3BaHWe GyaeT oTobpaxkaTbCs Ha CHUMKE 3KpaHa)

— HAMEG LOGO IN SCREENSHOT (ynpaBneHue
oTobpaxeHueMm norotuna HAMEG Ha CHUMKe 3KpaHa)



Cnegytowmn nyHKT meHio INTERFACE nossonsieT BbibpaTtb
ncnonb3yembivi MHTepdeic (cTaHaapTHeIMU sBnstoTcs USB
1 RS-232) 1 BO3MOXHbIE HAaCTPONKM ANs HEro.

MyHKT meHio PRINTER cogep>XuT HacTponKku A5is IPpUHTEPOB
POSTSCRIPT. Npu HaxaTun AaHHOW KraBULLIM OTKPOETCS
NoAMEHI0, B KOTOPOM MOXHO BblbpaTtb dhopmaTt Gymaru un
LiBETOBOW pexxum. B cnyyae BbiGopa BEpXHEro NyHKTa MeHto
PAPER FORMAT cooTBeTCTBYlOLEN (DYHKLUMOHANBHON Kna-
BULLEN, OTKPOETCSt OKHO Bblibopa cpopmata bymaru (A4, A5,
B5, B6, Executive). [Ins Beibopa HyxHoro hopmara cnegyer
MCnonb30BaTb YHUBEPCAbHYIO PYy4Ky, BolbpaHHbIn dhopmaT
OygeT nokasaH Ha KnaBuLle PyHKLMOHAMBHOrO MEHIO.

Cnegytowmn no nyHKT meHto COLOR MODE cnyxuT ans
BbIbOpa LBETOBOro pexunma: oTTeHkn ceporo (Greyscale),
uBeTHoM (Color), uHBepcHble LBeTa (Inverted). Pexum
Greyscale npeobpa3syeT uBeToBoe n3obpaxeHue B
n3obpaxeHne ¢ OTTEHKaMu Ceporo, KOTopoe MOXeT ObITb
HaneyaTaHo Ha YepHo-6enom npuHTepe. LiBeTHOM pexum
(Color) obecneumBaeT BbIBOA Ha NevaTb LBETHOrO M3obpa-
XKEeHWs, TaKoro e, KOTOpoe BbIBOAUTCH Ha 9KpaH (Ha YepHOM
¢oHe). B nHsepcHom pexmme (Inverted) LBeTHoe nsobpaxe-
HMe neyaTtaeTcsa Ha uBeTHOM Postscript-npuHTepe B LBeTe,
HO Ha 6enom doHe, B LieNsx 3KOHOMUKN TOHEPa NN YEePHWIT.

MocneoHee meHo DEVICE INFORMATION oTkpbIiBaeT OKHO
CO BCen UH(popmaumen o COCTOAHUM NPOrpamMmmMHOro 1
annapaTtHoro obecneyveHuns npmbopa HMO.

JaHHyto MHopMaLmio Bceraa crneayet UMeTb Npu cebe B
crny4ae BO3HUKHOBEHUs1 BONpocoB no HMO.

Ha BTOpOW CTpaHuLe OCHOBHOrO MEHIO HAaXOAUTCA MEHIO AN
o6HoBneHust BcTpoeHHoro MO v cnpaeku, koTopoe NoapobHO
onucaHo B criegytowert rnase. [locnegHuii NyHKT MeHIo —
PROBE ADJUST. HaxaTune dyHKUMOHaNLHON KraBuLLK Be-
O€ET K MEHIO, B KOTOPOM MOXHO 3aJaTb, FEHEPUPYET NN BbIXO4,
perynmpoBku NPOGHMKA NPSIMOYTOSbHBIA CUrHan ¢ Yactoton 1
Ky mm 1 MMy, 3geck umeetcsa yHkuma AUTOMATIC,
KOTOpas Ans pa3BepTky He Bbilwe 50 MKC/Aen aBToMaTUyeckm
yCTaHaBMMBAET Ha BbIXOAE PEryNMPOBKM NPOBHMKA curHan

1 MI'uy, a ansa pa3eepTku oT 100 mkc/gen — curHan 1 ku,.

BcTpoeHHasa dyHKUUst cnpaBKkn MOXET ObITb BKIIHOYEHA
HaxaTtnem knasuwmn HELP B o6nactu GENERAL naHenu
ynpaeneHus. byaeTt oTKpbITO OKHO CripaBKu, TEKCT B KOTOPOM
obHoBNsIeTCA ANHAMUYECKM, B 3aBUCUMOCTW OT HaXkaTus
Knaeuwm (B TOM Ymcne pyHKLMOHANbHOW KNaBuLwn) unm
BpaLLeHWsi NOBOPOTHOM pyyku. Ecnn pyHKUmns cnpasku
0oree He Hy>XHa, OKHO CMPaBKN MOXET ObITb BbIKITHOYEHO
HakaTuem knasuwmn HELP. NoacBeTka knaBuLn n
TEKCTOBOr0 OKHA BbIKINIOYNTCA.

2.8 ACTOYHUK curHanoB LWnHbI

B npubopax HMO cneBa oT kaHana 1 pasmMeLleHbl 4
KOHTaKTa, Ha KOTopble BblAATCA CneayloLme curHansi
COrnacHoO COOTBETCTBYHOLLMMU HACTPONKaMMU:

— [MpsAmoyronkHbIN cUrHan Ans KomneHcawmm npodHuka
(cTanpapTHas HacTpomka), Yactota 1 kl'y unn 1 M.

— SPI-curHan, ckopocTb nepenaymn gaHHbix 100 kbut/c, 250
kbut/c nnmn 1 Méut/c

- I2C-cmrHan, CKOpOCTb Nepefaym gaHHbIx 100 kbut/c, 400
kbut/c nnn 1 Méut/c

— UART-curHan, ckopocTtb nepegadm aaHHbix 9600 6uT/c,
115.2 k6uTt/c nnn 1 Méut/c

— napannenbHas crnyyanHas kombuHaums 6uToB, YactoTa
1 kMgl My

— napannenbHbIi CUrHan cyeTyunka, Yyacrtota 1 kl'y nnm
1My

KoHTakTy BBEpXy CreBa Bcerga CooTBETCTBYET "3emns’”,

YPOBHM curHana scerga okono 1 B. B cneaytowen Tabnuue

nokasaHo ncrnorsnb3oBaHue 4 BbixodoB S1, S2, S3 n

(MpsAMOYronbHOro curHana) B COOTBETCTBUM C CUTHAIOM.

MoprotoBka kK paborTe

CurHan S1 S2 S3 JL
; NpSIMOYT.
pAMOYronbHbIA  [HET CUrHana  |HET CurHana  |HeT curHana
CUrHan
BbI6Op .
TaKTOBbIN [aHHblE,
BEAOMOrO, ;
o cyrHan, aKTUBHbII
SPI aKTUBHbIN . . HeT curHana
; nepeaHuin BbICOKWI
HIASK bpoHT 0BEHb
YPOBEHb P yp
TaKTOBbIN
12C HET curHana naHHble SDA [HeT curHana
curHan SCL
UART HET CUrHana |HeT CUrHana  |AaHHble HET curHana
KoHdurypauus 6ut 0 6ur 1 6ur 2 6wt 3
Cyetumk 6ut 0 6ut 1 6uT 2 6uT 3

HaxaTb knasunwy SETUP B ocHOBHOW obnactu nepegHen
naHenu Ans BXoA4a B MEHI0 MCTOYHMKA CUrHana LUnHbI,
BblbpaTb CTPaHMLYy 2 1 HaXaTb PYHKLMOHAMBHYIO KNaBuLLy
PROBE COMP. Tenepb MOXeT ObITb BbIOpaH pexum
paboTbl ANA UCTOYHMKA CUrHAMOB LWKHbI. [ns Kaxgoro
pexxuma oTobpaxaeTcs KapTUHKa C COOTBETCTBYHOLLIEN
KOHUrypaumen CUrHanoB Ha KoHTakTax. [pu Haxatuu
PYHKUMOHArNbHOW KNaBuLLM OTKPOETCS NOAMEHI0 AN
BblbOpa CKOPOCTH BbIOPaHHOTO pexumMa.

CvirHan npsiMoyrosbHoOM oopMbl Ast KOMINEHCALMM
npobHMKa aocTtyneH ¢ yactoton 1 kl'y ana HY-komneHcauuw,
n ¢ yactoton 1 My ans BY-komneHcaumm, Takke MoxeT
6bITb BbIOpaHa HacTporika AUTOMATIC (ctangapTHasi
HacTpolika). B aBTomaTnieckom pexmme Ha Bbixoge byaet 1
Kl Ha ckopocTsx pa3sepTku oT 100 mkc/aen, npu 6onbLmnx
CKOPOCTSIX pa3BepTky ByaeT gocTynHa Yactota 1 M.
[aHHble curHanel NO3BONSIOT Y3HaTb Y MPOBEPUTL
HACTPOWKWN ANst aHanu3a napannernsHoOW 1 onuuoHarnsHom
nocnenoBaTenbHON LUMHBbI.

2.9 OOHoBMeHMsA Ans HacTpoek npuodopa,
BcTpoeHHoro MO u cyHKUMIA cnpaBku

Mpunbopbl HMO nocTosiHHO coBepLueHCTBYTCA. [locnegHne
Bepcuu BcTpoeHHoro MO ansa npubopa MoXHO ckavaTb Ha
cante www.hameg.com. BctpoeHHoe 1O 1 cnpaBoyHble
channbl 3anakoBaHbl B 0OUH apXx1BHbIN ZIP-chann.

Mocne ckaunBaHusi ZIP-chbain gorkeH ObiTb pacnakoBaH B
ocHoBHoW kaTanor USB-Hocutens. 3atem HocuTenb
BcTaensieTcs B USB-nopT ocuunnorpada v HaxkmmaeTcs
knasuwa SETUP B o6nactm GENERAL Ha nepegHen naHenu.

3aTem HeobxoAMMO BCTaBUTb kapTouky B nopT USB
ocuunnorpacda n HaxaTb knaeuwy SETUP B obnacTtu
GENERAL nepenHeri naHenu. BeibpaTb B MeHIO CTpaHuLy 2,
€CNnu OHa elle He OTKpbITa. 34eCb CrneayeT HanTu MyHKT
MeHio UPDATE. Nocne Bbibopa AaHHOro NyHKTa MEHH0
OyAeT OTKPbITO OKHO, B KOTOPOM OTOBpasnTcH TekyLas
Bepcus BCTpoeHHoro MO, nHdopmaums o Homepe Bepcuu,
AaTe 1 cbopke NporpaMMHOro naketa.

Cocabe (1)

Puc. 2.11 — OkHO OGHOBMEHUs1 MEHIO U UHOPMaLMK



MoprotoBka kK paborTe

Tenepb HeobxoamMmo BblbpaTb 06bLEKT 0OHOBMNEHUS:
BcTpoeHHoe O mnu dyHKums cnpasku. Ecnu 6yget
0BHOBMATLCA M TO 1 APYroe, peKoMeHOYeTCH B NepByio
ouvepedb 06HoBUTL BCTpoeHHoe MO. MNocne BeiGopa
0o6HoBMeHusi BCTpoeHHoro MO HaxaTuem knasuwwm
FIRMWARE, 6ygeT npoussegeH NONCK COOTBETCTBYHOLLIMX
AaHHbIX Ha USB-HocuTene, B ctpoke NEW 6yaet
oTobpaxeHa nHdopmaums o Hoesom 0. Ecnm Hosoe MO
OyaeT MAEHTUYHO YXXe MMEIOLLIEMYCSl, TO HOMEP Bepcumn
OygeT nokasaH KpacHbIM LiIBETOM, B MPOTMBHOM Crly4ae OH
OygeT nokasaH 3ereHbiM LiIBETOM; TOJbKO MOCHe 3Toro
NOSIBUTCH BO3MOXHOCTb akTMBUPOBATL Npoueaypy
0BHOBMEHUs1 HaXaTnem OYHKLMOHAMNBHOW KNaBuLLn
EXECUTE. Ecnu nnaHupyeTtcs 06HOBUTb (OYHKLIMIO CMIPaBKM
unu gobaBuTb A3bIK CNPaBKK, B MEHI0 0OHOBNEHWS cnedyeT
BblbpaTtb NyHKT HELP. B okHe nHdpopmaumm 6yayT nokasaHbl
yCTaHOBIEHHbIE A3bIKW, AaTa U MHOPMaLUs O A3blKax,
BocCTynHbIX Ha USB-HocuTene. C nomMoLubio
PYHKUMOHAMNbLHOrO MEHI0 MOXXHO J06aBuUTh, yaanuTb Unu
06HOBUTL A3bIkK cnpaBku. ObpaTnTe BHUMaHWe, YTo
ucnone3yetca cdopmat gatel IMMTT-MM-O0 cornacHo
MHOrosi3bl4HOMY cTaHdapTy 1SO 8601.

2.10 MopepHM3aLuna NPOrpaMmMHbIX ONLMUNA

MpuGopsl HMO MoryT GbiTe MOAEPHU3UPOBaHbI C MOMOLLbIO
oML, KOTOPbIE CTAHOBATCS AOCTYMHLIMU NOCHE BBOAA
NULIEH3UOHHOTO Krtova.

CEVICE FiIRM'WARE

Dervice Wi Cete Bkl

Puc: 2.12 — OkHO 06GHOBNEHUs1 MeHI0 U uHdopMmauum

B gaHHbIM MOMeHT gocTtynHa onuua HOO10, koTopasi
Nno3BOMSAET 3anyckaTtb M AeKOAMPOoBaTb NocneaoBaTenbHble
wuHbl 1°C, SPI, UART/RS-232 B LnpoBbIX KaHanax (c
onuwuen HO3508).

JIMUEH3MOHHBIN KIoY BbICbINAETCA NOMnb30BaTento no
3MEKTPOHHOW MoYTe B BUAE NPUNOXeHHOro dhanna (c
mmeHem: SERIAL NUMBER:.hlk). ®awn npegcraenset cobon
06bI4HBIN ASCII-cbaiin, KOTOpbI MOXET ObITb OTKPLIT B
TEKCTOBOM pefaKkTope, 13 KOTOPOro KoY CYATLIBAETCH B
OTKPbITOM BUJe.

CywecTByeT ABa cnocoba BBoAa Knoya Ars BKIHOYEHNS
HY>KHOW ONUMK: aBTOMaTUYECKNIA Unn pyy4How BBoA. CambiM
NPOCTbIM 1 ObICTPLIM ABMSETCA CNOCO6 aBTOMaTUYECKOro
BBOJA: CHayana criegyet coXpaHuTb hann ¢ KIYoM Ha
USB-HocuTene, 3aTeM BCTaBUTb HocuTenb B USB-NOpPT Ha
nepegHen naHenu npubopa HMS 1 HaxaTtb knasuwy SETUP
B obrnactn GENERAL Ha nepeaHel naHenu npubopa.
OTkpoeTcs MeHIo HacTpovikm "SETUP". BeibpaTtb cTpaHuuy 2
HaXkaTmem COOTBETCTBYIOLLEN (PYHKLIMOHANBLHOM KNnasuLLu,
OTKPOETCA CneayloLlee MeHio:

Puc. 2.13 — MeHio moaepHusauum " UPGRADE".

Tenepb cneagyet oTKpbITb MeH0 UPGRADE HaxaTnem
COOTBETCTBYHLLEN DyHKLMOHAbHOM KnaBuwn. 3atem
HaxkaTb yHKLMOHanbHyo knasuwy "Read Licence file"
(npounTaTh harin nNMueH3nn), KoTopas OTKPOET AucneTyep
AaHHbIX. C NoOMOLLBI0 MOBOPOTHOW PYYKM BbIOpaTh
HeobXxoanMbIN hann U HaxaTb PYHKLMOHATBHYIO KNaBULLy
LOAD. JInueH3noHHbIN krtoy ByaeT 3arpyxeH; onuns byaet
roToBa K MCMonb30BaHWIO cpa3sy nocre nepesarpysku
npubopa.

AnbTepHaT1BHbLIM CNIOCOBOM SABMAETCS PyYHOW BBOA,
NMLEH3MOHHOrO Krtova. [ns aToro crneayet BblbpaTb MEHI0
UPGRADE 1 HaxaTb ¢hyHKLMOHanbHyo knasuiy "Manual
key input". OTkpoeTcs OKHO BBOAA, B KOTOPOM criegyeT
BBECTY KI1HOY, UCMOMb3YS MOBOPOTHYIO PYYKY M KraBuLLy
ENTER.

E = ke -
I, <40
&1 45 ATHEabocde 4

[#mes [CUBEDH SELECT] 1 ssiecl an shsent

Puc. 2.14 — BBog BPY4HYIO JIULLEH3MOHHOTIO Killoyva.

Mocne BBOAA BCErO Ktoya criefyeT HaxaTb KnaBuLLy
dyHKUMOHanbHoro meHto nocne ACCEPT anst BBoga kntoya
B cuctemy. Onuusi 6yaeT BKMHoYeHa Nocrne crieayoLlero
3anycka npubopa.



3 KpaTtkoe BBegeHue

Cnegylowme rmasbl NpegHa3HayveHbl A5 03HaKOMIIEeHNS
nonb3oBaTens ¢ Havbornee BaXXHbIMU YHKUMAMMN U
HacTpowkamu ocuunnorpagos HMO, npegocTtasnsas
BO3MOXHOCTb HEMeAIeHHO MPUCTYNUTb k paboTe ¢
npubopom. B KauecTBe NCTOYHMKA CUrHana UCrornb3yeTcs
BbIXOA, BHYTPEHHEro KannbpoBOYHOro curHana, noaTomy Ha
AaHHOM 3Tane AoNoNHUTENbHbIX NPUBOPOB He TpebyeTcs.

3.1 HacTtpo#ka u BKknro4eHue npubopa

YcTaHoBUTb py4dKy npubopa Takum obpasom, 4Tobbl aKkpaH
6bIn Hanpa.neH HeMHoro Beepx (cMm. rmasy 1.2 06 ycTaHoB-
Ke MoroxeHusi pyyku). BctaBuTb LWHYP MUTaHWS B pasbeMm Ha
3agHen naHenu yctponcTaa. Mpnbop BKMOYMTCS Npu
HakaTum KpacHou knasuwm On/Off [1] Ha nepegHen naHenu.
YUepes HeckonbKo CekyHA NOsIBUTCA U300paxeHune, 1
ocumnnorpad 6yaeT roToB kK U3mepeHusiM. Tenepb cnegyeT
HaxaTb knaeuwy AUTOSET [15 xoTsa 6bl Ha 3 cekyHabl.
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I CUREO] uu i‘u. ¥ig
T |.|\ A FFT

L ;
— INTENS [ oux

lwaﬂ 2o
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Puc. 3.1 — NaHenb ynpaBneHua HMO

3.2 MopcoeguHeHue npoGHvu(a n 3axeaTt curHana

B3sTb oanH 13 npobHukoB HZ350, nocTtaBnsiemMbIx ¢
npnbopoM, OTCOEAMHUTL 3ALLUMUTHBIA KOMMAYoK C KOHYMKA.
MopcoeamHnts 6nok komneHcauum kK BNC-pa3bemy kaHana
1 n noBepHyTb YepHyto pydky CW Ao wwenyka.

=" NMaccuBHble NPOGHUKM Nepen UCNOSIb30BaHUEM
BOJMKHbI ObITb CKOMNEeHcupoBaHbl. OnucaHue
npaBuUNbLHOM NpoLeAypoi KOMNeHcauum cm. B
MHCTPYKLMU ANA NPO6HMKA. YCTaHOBUTb NPOGHUK
B HagJexallee nosioxxeHue Ha Bbixoge ADJ Tak,
YTOObI KOHTAKT BoLLEs1 B OTBepCTUE NPaBoro
BbIX0Aa, a 3a3eMrieHue NoAKNYUNoch K neBomMy
BbIX0OAy, KaK noka3saHo Ha puc. 4.3 B rnase 4.

Puc. 3.2 — Bup akpaHa nocre nogknioyYyeHus npo6Huka

KpaTkoe BBepeHue

B npaBoWi YacTy 3kpaHa BbIBOAWUTCS COKPALLEHHOE MEHIO
kaHana 1, yHKUMOHaNbHbIE KIaBMLLW NO3BONSIOT BbIOpaTh
4acTo Mcrnonb3yemble HacTpoiik. Heobxoammo ofuH pa3s
HaxaTb BEPXHION (DYHKLVOHANBHYIO KMaBuLLY A1 U3BMEHEHMS]
BXOHOTO COEAMHEHVS Ha CBSI3b MO NOCTOsIHHOMY Toky (DC).

=" TeKyLue HaCTPOWKM NOMeU4eHbl CUHUMM MONAMMU
CHU3Y, NOBTOPHbIE HaXaTusl KNaBULL NPUBOAAT K
BbIGOPY anbTepHATUBHbIX HACTPOEK.

Puc. 3.3 — Bupg akpaHa nocrne M3MeHeHUs Ha CBA3b MO
NOCTOAHHOMY TOKY

Tenepb cnegyeTt 0MH pa3 KpaTKOBPEMEHHO HaXaTb KraBuLly

aBToHacTpovikn AUTOSET , Yepes HEeCKOIbKO CeKyHA, Oc-

uunnorpad aBTomaTuyecky Belbepet nogxoasLumii Macutad

no BEPTUKanu v ropusoHTanu, a Takke HaCcTpOWKK 3anycka.

Tenepb Ha akpaHe byaeT BUAeH NpsiMOYrofbHbIN CUrHan.

Puc. 3.4 — Bup akpaHa nocrne aBTOHaCTPOWKM

3.3 [JeTanbHoe oTOOpaxeHue curHana

C nomoLLpbto pyykn 43 MOXHO n3me-
HATb OTOBpakaemoe BpeMeHHoe
OKHO: ee MoBOPOT NPOTMB 4YaCOBON
CTpernky yMmeHbLUaeT koadhdpuLmeHT
passepTku. O6bem namsitn 2 Mb Ha
KaHan, No3BonseT 3axsarbiBaTh LUK-
POKVE BPEMEHHBIE OKHA C BLICOKUM
paspeLueHnem. MpogonmxaTs NoBo-
pauvBaTh pydKy NPOTUB YaCOBOW
CTPErkKu Ao TeX nop, rnoka B Bepx- —5]
HeM 11eBOM yrny He oTobpasnTcs
coobueHne "TB:5ms". HaxaTb m=
knasuwy ZOOM [40].

Puc. 3.5 — ObnacTtb naHenu

ynpaBrneHus, cogepxaluasn pyuKky
macwrabupoBaHusa ZOOM
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KpaTkoe BBepeHue

Tenepb Ha 3kpaHe oTOoGpa3nUTCA ABa OKHa: B BEPXHEN
YacTu 3kpaHa NoKa3bIBaeTCsl BECb 3aXBayeHHbIV cuUrHarn, a
CHU3Y — ero yBenuyeHHasi YyacTb. CrieqyeTt ucrnosnb3oBaTth
pYYKy pa3BepTku Ans Bbibopa KoadduLmeHTa MaciTabu-
pOBaHWS U Maryo pyyKy Ansi yCTaHOBKU FOPU30HTAmNbHOIO
MONOXEHNS.
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Puc. 3.6 — ®yHkuua ZOOM

Mpu noBTOPHOM HaxaTum knasuwm ZOOM pexum
MacLTabmupoBaHWs BbIKIOYaETCS.

3.4 KypcopHble nusmepeHus

Mocne oTobpaxkeHWs curHana v ero getanen MoXXHO NepenTu
K UI3MEPEHNSIM C MOMOLLIbIO KYPCOPHbIX pyHKUMIA. BHOBb
KpaTKOBpeMeHHO HaxaTb knasuwly AUTOSET , a 3atem
knaeuwy CURSOR/MEASURE . OTkpoeTcsa MeHo Kypcopa,
B KOTOPOM MOXHO BblBpaTb TN Kypcopa. HaxaTb BEpXHIo0
PYHKLMOHAmMbHYIO KNaBuLLYy, YTOObl OTKPbITb COOTBETCTBYHO-
Lee MeH. Mcnonb3oBaTtb pyyky B 06nactu CURSOR/MENU
Ans Bblbopa, NoBopavmBas ee NPOTVB YacoBOW CTPESKN A0
Tex nop, noka He ByaeT nogyepkHyT NyHKT V-marker, HaxaTb
knasuwy CURSOR SELECT unu nogoxaaTb HECKOMbKO
CeKyHA Ans nprMeHeHns Bolbopa. Psgom ¢ curHanom
oTobpassTca ABa Kypcopa, a B NPaBOM HWKHEM Iy aKpaHa
Ans HMX ByayT nokasaHbl pesynbTaThl M3MepeHns. BeibpaTtb
aKTVBHbIN Kypcop krasuwen SELECT |3l u ycTaHOBUTL ero
NONoXeHWe C NMOMOLLLIO PYYKW.

Pe3ynbTaThl KypcopHOro uamepeHus 6yayT otobpaxarscs B
NIeBOM HWKHEM yriy akpaHa. B gaHHoM crniyyae BbIGpaHHbIv
"V cursor" nokasblBaeT HanpsbkeHne B ABYX MOMOXEHUAX Kyp-
copa, UX pasHoCTb, U BPEMEHHYIO pa3HULLy MEXZy MONOXeHN-
AMU KypcopoB. Kypcopbl MOXXHO OTKIMIOYMTb, HaXaB KnasuLly
CURSOR/MEASURE 1 COOTBETCTBYHOLLYHO (DYHKLIMOHAMBHYHO
KnaBuLLy oTkmtoveHusi kypcopos (CURSORS OFF).

CHLEZ4mY .S

Puc. 3.7 — KypcopHbie nsmepeHus

3.5 ABTOMaTuyeckue usmepeHus

B gononHeHune k pesynbTatam KypcOpHbIX U3MEPEHNIA MOTYT

ObITb OTOOPaXKeHbI BaXkHeNLwmMe napameTpbl curHana. Ocumn-

norpad HMO npepocTaBnseT cnegyoLime BO3MOXHOCTY:

— onpegeneHve oTobpaxeHns 2 napameTpoB, KOTopble
MOryT ObITb MONYYEeHbI N3 PA3NNYHBIX UCTOYHUKOB

— ObICTPbIN NPOCMOTP BCEX BaXHbIX MapameTpoB OJHOro
MCTOYHMKA, UCMOMb3Ys (PYHKLMIO BbICTPOro MpocMoTpa
(QUICK VIEW).

Tenepb cnegyeT U3MeHUTb KOIDUUMEHT pa3BepTkn Ha

100 mkc/gen. N HaxaTb knaeuLy GeicTporo npocmMoTpa

QUICK VIEW [10].

Puc. 3.8 — UsmepeHue napaMeTpoB B pexume GbICTPOro

npocmoTpa
Ha akpaHe nokasaHbl BaXkHenLLme napameTpbl curHana:
—  NONOXUTENbHOE U — BpeMsi HapacTaHus n
oTpuuaTtenbHoe cnaga
NUKOBbIE HaMpPsKEHUs — cpegHee HanpsbkeHue

B npaBOM HvkHEM yriy skpaHa Noka3aHo elle YeTbipe
napamMeTpa:

— cpegHekBagpaTuyec- — pasmMax Mo HanpsikeHUo
Koe 3Ha4veHue (CK3) — nepwuoa
— yJactoTa

Takum 06pa3oMm, NPOCTEIM HAXATUEM KMABULLIY MOXHO
yBMAEeTb cpa3y 9 NapamMeTpoB, XapaKTEPU3YHOLLIMX CUrHar.
JaHHasa dyHKUMSA BCceraa NpUMeHsIeTcs K TEKyLLEeMy
aKTUBHOMY KaHary.

MoxHO Tak e 0ToOpa3uTb ABa NapameTpa ABYX PasfUYHbIX
curHanos. [1ns aToro HeobX0AUMO BbIKIMOYUTE (OYHKLIMIO
QUICK VIEW nOBTOPHLIM HaXkaTUeM KnasuLLIK, 3aTeM BKIO-
YUTb KaHan 2 Haxkatnem knaevwm CH2. OTKpbITb cneaytoLlee
MeHI0 HaxaTveM knasuwm AUTOMEASURE [11:

Puc. 3.9 — MeHro
aBTOMaTU4eCcKoro
n3MepeHust
AUTO MEASURE

B npaBoM HWXHEM yrny aKkpaHa 0ToOpas3aTcs ABa napameTpa.
MoxHO 3aaaTb n3MepeHne napameTpa, UCnonb3ysa JaHHOe
mMeHto. [Nocne BkntoveHna MEASURE 1 n MEASURE 2
COOTBETCTBYHOLLMMU (PYHKLIMOHANbHBIMU KIaBuLIamMm
pesynbTaTbl U3MEPEHUsi NapaMeTPOB 0TOOPa3ATCA B MpaBoM



HWKHEM yriy 3KkpaHa. B cnyyae HaxaTtnsa dyHKUMOHaNLHoM
knasvwm TYPE MOXHO BbIOpaTh HyXXHbI MapameTp 13
cnucka, ucnorb3ys OCHOBHYHO pyyKy. [laHHas npouenypa
ncnonb3yeTcs BO BCEX MEHI0, rae BO3MOXeH BbIbop. HaxaTtb
knasuwwy TYPE u BbibpaTe BpeMs HapacTaHus.

TE S00ps T

ALUTD MEASIRE

Puc. 3.10 — Bbi6op napameTpoB uaMepeHus

Tenepb cnegyet ucnonb3oBaTth PYHKLMOHANBHYIO KIaBuLLY
Source 2 ansi BbI6opa AaHHOrO MyHKTa MEHIO U, TakUM
obpasom, kaHana 2. ByayT nokasaHbl BpeMsi HapacTaHusi B
kaHane 1 n cpefHee 3HayeHue B kaHarne 2. [ocne 3akpbITus
MEHI0 NMapameTpbl MOryT ObiTb onpeseneHsl no LBeTam
COOTBETCTBYHOLLUMX KAHAMOB (34ECh, XKENThli AN kaHana 1 1
CVHWIA Ans kaHana 2).

Puc. 3.11 — U3amepeHue napameTpoB ANsi ABYX UCTOUYHUKOB
curHana

3.6 MaTtemaTtuyeckue pyHKLUUN

B gonornHeHue K KYPCOPHbIM n3MepeHnam n n3aMepeHunto

napameTpoB nputop HMO crnocobeH NpUMEHSITb K CUrHanam

MaTematumdeckme pyHkuun. MNMpu Haxatum knasuwmn MATH
OTKPbIBAETCH COKpPaLLLEHHOE MEHI0, KOTOPOE NO3BONSET
BblbpaTb O4HY Unv ABe NpeaBapuTenbHO 3adaHHble
MaTtemaTunyeckme pyHkUMK. beicTpas HacTponka
MaTeMaTnyeckmx pyHKUMIA BO3MOXHA Npu Bbibope nyHKTa
MEHIO B HWXKHEW YacTu. [JaHHbIN pexxum no3sonsieT BbibpaTte
CYMMY WUIn pasHOCTb ABYX BKIOYEHHBLIX NCTOYHMKOB.
Pepaktop copmyn nossonseT npeasaputensHo 3agate 5
BO3MOXHbIX MaTemMaTU4ecKkmux yHKLUNIA, OH BbI3bIBAETCA
HaxkaTnem knasunwmn MATH (koTopas nogcBevmMBaeTcst
KpacHbIM) 1 knaesuwmn MENU .

KpaTkoe BBepeHue

ECT CONETANT

Puc. 3.12 — PegakTop ¢hopmyn

[na nsmeHeHns HacTpoek criefyet Ucnosb3oBaTb
PYHKUMOHANMbHbIE KNaBULLIK 1 YHUBEpCanbHYHO pyyky. 34eck
MOXHO 3arnporpammmpoBaTh 1 XpaHuTb Hambornee 4acTto
ucronb3yemble opmyrnbl. Kak ynomuHanocs paHee,
AaHHble hopmynbl MOryT BbITe BbICTPO BKNOYEHbI UMK
BbIKIIOYEHbI HaxkaTneM Knasuwn MATH 1 UCnonb3ys
COOTBETCTBYIOLLIEE COKpaLLEeHHOE (PYHKLNOHANbHOe MEeHIO.

3.7 CoxpaHeHMe OaHHbIX

MprBop HMO MoXeT xpaHuTb 5 pasnuuHbIX TMMOB AaHHbIX:
— HacTtporikn npubopa

— OnopHble curHanbl

— CwrHanebl

— CHUMKM 3KpaHa

— Habop dopmyn

CurHanbl 1 CHUMKM 3KpaHa MOTyT XpaHWUTbCSt TOMNbKO Ha
USB-Hocutensx. Bce octanbHble aHHble MOrYT XpaHUTLCA
Kak Ha USB-HocuTene, Tak U B 3HeproHe3aBUCMON NamsiTu
npubopa. [ina coxpaHeHns AaHHbIX Heo6xoanMo
onpegennTb TUN AaHHbIX U MECTO MX XpaHeHus. CHavana
cnegyet BcTaButb USB-HOcHTeNb B pasbeM Ha nepegHen
naHenu npubopa. Haxate SAVE/RECALL 12| ans BbI3oBa
COOTBETCTBYHOLLIETO MEHIO.

Puc. 3.13 — MeHI0 coxpaHeHus/3arpy3ku AaHHbIX

BbibpaTb TMN AaHHbIX, HAXKaB COOTBETCTBYHOLLYIO
yHKUMOHarbHYI0 knasuwy (B AaHHOM Npumepe
SCREENSHOTS) ans goctyna K MeHI0 HacTpOEK.



Cucrtema BEPTUKANbHOIFO OTKNMNOHEeHUA

Puc. 3.14 — MeHI0 coxpaHeHUsi CHUMKOB 3kpaHa SCREENSHOTS

Heobxogumo ybeamTbes B TOM, 4To pasbem USB (Ha
nepegHen unu 3agHern naHenu), B KOTopbi BctaBneH USB-
HocUTEnb, yKasaH B BEpXHEN YacTn YHKLMOHANbHOIo MEHIO
(MecTO Ha3HayeHUsi MOXXHO U3MEHWUTL OTKPbITUEM
COOTBETCTBYIOLLEr0 MEHIO, ECMU HaXaTb (PYHKLMOHANBHYIO
knaesuwy STORAGE). Tenepb MOXHO COXpaHUTb CHUMOK
3KpaHa, ecnu HaxaTb (PyHKUMOHanbHy0 knasuwy SAVE,
ncnornb3ys npeaBapuTenbHO 3adaHHoe NMS, yka3aHHoe B
nyHkte meHto FILE NAME.

MecTy HasHa4yeHns MoXeT OblTb MPUCBOEHO UMS,
cogepxallee He bonee 8 cMMBONOB; ANst 3TOro crneagyet
BbIGpaTh NyHKT MeHo FILE NAME v BBeCTU nMsi, Ucronb3ys
YHMBepcanbHyto pydky v knasuwy CURSOR SELECT.

TEXT INPLIT

LMHHOPDQ TUW W
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CHARACTER SET
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Puc. 3.15 — 3apaHue nmenHu channa

Mocne HaxaTnsa yHKLMOHaNbLHOM knasuwmn Accept
ocuunnorpad 3aanomMmHaeT NMsi U BO3BPALLIAETCH B MEHIO
HacTpoek. Tenepb MOXHO COXpaHUTL TEKYLLIMN CHUMOK
3KpaHa, HaxaB (pyHKUMOHanbHyto knasuwy STORE. Takke
MOXXHO BEPHYTbCS1 Ha 6oree HU3KMIA ypoBeHb MEHIO (HaxaB
camyto HkHioto knasuwy Menu OFF) n BeiGpaTb knasuLly
FILE/PRINT nyHkTa MeHIo. B cnepgytolem MeH0 HaxaTtb
dyHKUMoHanbHyto knasuwy SCREENSHOTS: B pesynbTaTe,
YHKUMS COXpaHEeHUs CHMMKa 3KpaHa OygeT Ha3HayeHa Ha
knaeuwy FILE/PRINT ¢ BbIOpaHHbIMY HAaCcTpoVKamMm.
Tenepb, NpocTbiM HaxkaTem knaesuwwin FILE/PRINT (17| cbann
n306paxeHnst MoXeT ObITb coxpaHeH Ha USB-HocuTtene B
NGO MOMEHT BpeMeH! 1 13 Moboro MeHio.

4 Cwuctema BePTUKAJIbHOIO OTKITOHEeHUA

[nsa HacTponkM BepTUKanbHOro

OTKIMOHEHMS UCMOMb3YHOTCA = _
PYYKM PErynnpoBKu o I — 2
BEPTUKAmNbHOIO MOSIOKEHUS U - - oy [
YyYBCTBUTENLHOCTH, BCeraa o S—
oToBpakaeMoe CokpaLlleHHoe ey ~ = =
MEHIO 1 PaCLIMPEHHOE MEHIO. ek )
et — 5
g
Puc. 4.1 — O6nacTL NnepeaHei N L
naHenu ¢ ynpaeneHnem cucTeMbl - e >
BePTUKaNbHOro OTKIIOHEHUSA 2L -L’-:"U_

Mpy HaXXaTM COOTBETCTBYIOLIEN Knasuiuy ByaeT BbiGpaH
KaHan, ana Kotoporo 6yayT NpUMeHeHb! aHHbIe HaCTPOMKM
ynpasrneHus, 4To 6yaeT MHOMLMPOBaTLCA NOACBETKOM
KnaBuLLK LIBETOM KaHana. K ToMmy xe Ha akpaHe byaet
nokasaH HoOMep KaHarna, KoTopbIin oToBpaxaeTcs apye, Yem
HeaKTUBHbIe KaHarbl. COOTBETCTBYIOLLEE COKpaLLeHHOe
MeHI0 Bceria oTobpaxaeTcsl Ha 9KpaHe, a pacluMpeHHoe
MEHI0 BbIBOAMTCA Npy HaxkaTtun knasuw MENU .

Rairach

Puc. 4.2 — CokpallleHHOe MeHI0 ANsi HaCTPOEeK BEPTUKAIIbHOroO
OTKIOHEHUs

4.1 CBf3b NO TOKY

MepBbIM NYHKTOM, KOTOPbIV CrieayeT BblGpaTh, ABMsSeTCs
BXogHou uMmnegaHc: 1IMOm vnm 50 Om.

K=" 3anpewaeTcsa nogaBaTb Ha 50-OMHble BXoAbl
adpcpekTMBHOE HanpsxxeHue 6onee 5 BonbT!

50-OMHbIN BXOOHON MMMedaHc AOMMKeH ObiTb BbIOpaH TONbKO
B TOM Clyyae, ecrvm Ucrnosb3yeTcst 50-OMHbIA UCTOYHUK
curHana, Hanpumep, reHepatop ¢ 50-OMHbIM BbIXOAOM, C
cornacoBaHHOW Harpy3kon B pabovem gvanasoHe. Bo Bcex
ocTasbHbIX cryvasix AOMmKeH ObITb BblopaH umnegaHc 1 MOm.
Hanee cnepyeT BblbpaTh CBSA3b MO NOCTOSAHHOMY UMK
rnepemMeHHOMY TOKY: NPV CBA3M MO NOCTOSSHHOMY TOKy OyayT
oTObpaxaTbCs BCe KOMMOHEHTLI CUrHana, npu CBsA3N No
nepemMeHHOMY TOKy NMOCTOsiHHas cocTasnstoLlas byaet
yAarneHa, HavMeHbLUas LMp1Ha nonocel coctasnseT 2 'y,
Ecnu BblbpaH umnegaHc 1 MOM, To Ha BXoAbl BEPTUKANbHOMO
OTKIOHEHUS1 HaNpsIMyto MOXET ObITb NOAAHO HanpsiXXeHue 4o
200 B (acbcp.). Bonee Bbicokne HanpsbkeHnst MoryT bbiTb
M3MepeHbl Npy nomoLm NpobHKKoB (8o 40 kBn,y). Ons
OCHOBHOW paboTbl ncnosb3aytoTes npobHukn HZ350 (10:1, 10
MOwm Il 12 n®, makc. 400 By, NOCTaBnsieMble BMECTE C
npubopom. OHu NpegHasHayveHbl Ansd Bxoga 1 MOwM; koad-
drumeHT NpobHWKa ByaeT cunTaH U3 NPoBHMKa U YYTeH; UM-
negaHc NpobHUKOB Ha Manblx YactoTax coctaenseT 10 MOm.



I~=" NMaccuBHble NPOGHUKM AOMKHbI ObITb
oTperynupoBaHbl NoA, BXoAbl, K KOTOPbIM OHU
nopgcoeAuHAOTCA. CM. MHCTPYKLUIO K NPOGHMKaM
Ans nonyyeHus nHcdopmauum o npoueaype
perynupoBku. Beixog PROBE ADJUST
ucnosnb3yeTcs ToNbKo Ans npo6HukoB 1:1 u 10:1,
Ansa npobHukoB 100:1 unm 1000:1 Heo6xoauMo
Mcnosb30BaTb 0COOble BHELLHWE reHepaTopbl C
«uaeanbHOW» NepexogHON XapaKTepUCTUKOMN.
Heobxoammo ncnonb3oBaTh Kak MOXHO 6ornee
KOPOTKMA NPOBOA 3a3eMJIeHUs.

51 852 53
Bus Signal
Source

Puc. 4.3 — NpaBunbHoe noacoeanHeHUe NPOGHUKa K
BbIXO4y perysmpoBKy NPpoOHUKa

CBs13b N0 TOKY BbIOMpPaeTCsl B COKPaLLEHHOM MeHI0: BbiIGop
OCYLLECTBISAETCS NMPOCTbIM HaXXaTEM COOTBETCTBYHOLLIEN
KNaBuLUW, CUrHamM TaKkke MOXeT GblTb UHBEPTUPOBaH. MeHto
JeNCTBUTENbHO A5 aKTUBHOTO KaHarna, YTo MHAUUMpyeTcs
MOACBETKOM KNaBuLLK KaHana. Homep kaHana 6yaet
rokasaH B BEpPXHEN 4acTu MeHto. Mpu HaxaTum
COOTBETCTBYIOLLIEN KIABULLIM APYroro KaHarna MeHo
nepeHoCcUTCs Ha JaHHbIN KaHarn.

4.2 YyBCTBUTENbHOCTb, NONOXeHue no Y
U cMmeLleHune

YyBCTBUTENBbHOCTb aHANOroBbIX BXOAO0B MOXET ObITh
BbiGpaHa 60rbLUIO MOBOPOTHOM py4Kor B obnactu
VERTICAL nepegHen naHenu c warom 1-2-5 ot 1 mB/pen no
5 B/pen He3aBMcuMO OT BblGpaHHOro umnegaxca (50 Om
unu 1 MOwm). Pyyka cBsidaHa C kaHarnoMm, BblIOpaHHbIM
HaxaTmem COOTBETCTBYIOLLEN KNnaBuwm. YyBCTBUTENbHOCTD
MOXeT ObITb U3MEHeHa Ha HenpepbIBHOE ynpasreHne
OOHOKpaTHbIM HaxaTueM pyykn. Manas noBopoTHas pydka
MCMNonNb3yeTcsi Afsi YCTaHOBKW MOSIOXKEHUS MO BEPTUKAmMN.

Puc. 4.4 — BepTukanbHoe cMmeLleHue B paclUMpPeHHOM MEeHIo

Cucrtema BEPTUKANbHOIFO OTKNMOHEeHUA

PaclumpeHHoe MeHI0 BbI3bIBAETCA HAaXKaTVeM KraBuLLK
MENU. Ha cTpaHuLe 2 JaHHOrO MEHIO B CUrHamn MoXHo goba-
BWUTb CMELLIeHME MO NOCTOSSHHOMY TOKy. [1nsi BKnoyeHus cme-
LLleHUst OIKHa ObITb HaXKaTa COOTBETCTBYHOLL AN KnaBuLa.
Mone HacTpoek ByaeT oKpaLleHO CUHUM LiBETOM, 1 ByaeT
BKIIOYEH MHANKATOP aKTUBHOCTM PSIAOM C OCHOBHOM PYYKOWA;
Tenepb CMeLLEeHNE MOXET PeryrimpoBaTbCs C MOMOLLbIO
pyykn. HanpsbkeHune cmelleHns byaet gobasneHo k curHany
Ha BXOAe BEepTUKarbHOro YCUUTENs Ha 3adaHHyro BEMUYMHY
OTHOCMUTENbHO NOMOXeHUs Hyns. BoamoxHas BennymHa
CMeLLeHns 3aBUCUT OT BbibpaHHoro Macwtaba (BonbT/gen.).
BkrtoueHHas dyHKUMA cmeLleHns ByaeT nHaumpoBaHa
ABYMs MapKepaMu KaHarna crieBa oT 0TobpaxeHus!, BUGUMbl-
MW Aaxe Npuv 3aKpbIToM MeHo. OgnH Mapkep ykasbiBaeT
nonoxeHve, Opyro — cmeLleHue (cM. puc. 4.4). CmelleHve
ANs Kakgoro KaHana perynupyeTcs MHaUBMGYyarnsHo.

Kax bl aHanoroBbIi kaHan Takke MOXET ObITb COBUHYT MO
BpemeHu Ha +15 Hc. [laHHasi perynvpoBka BbibupaeTcs B
TOM K€ MEHIO 1 TEM e METOZOM, YTO U CMELLIEHNE MO
MOCTOSIHHOMY TOKY; OHa UCMONb3yeTcs ANst KOMMEeHcaLuu
pa3nuyYHbIX 3aepXKeK CUrHarNoB NPOGHNKOB Toka U1
HanpshkeHVs!, M pasnUYHbIX ANUH kabenen.

4.3 TMpepen WWpPUHBbI NONOCHLI U UHBEPCUA
curHana

Ananorosbit 20 MIN'y ®HY MoXeT ObITb BKITFOYEH B TPAKT
curHana, kak B COKpaLLeHHOM, Tak U B pacLUMPEHHOM MEHIO.
OH cnocobcTByeT yCTpaHeHMIo BbICOKOYACTOTHBIX MOMEX.
PuUnbTP BKMIOYAETCSH B COKPALLEHHOM MEHIO HaXaTnem
COOTBETCTBYHOLLEN (PYHKUMOHANBHOW KnaBuLlu; ¢oH
VMH(OPMALMOHHOIO MOMs CTaHeT CUHUM, B OKHe
nHdopmauum kaHana 6ygeT oTobpaxaTtbcs 3HaveHne BW.

WHBepcusi curHana JocTynHa B COKPALLEHHOM U
pacLuMpeHHOM MeHto. Ecnu oHa BknoveHa, To hoH
UHopMaLMOHHOro Nons 6yaeT CUHUM, a Haf, HOMEPOM
KaHana 6yget otobpaxeHa nonoca.

4.4 Bbib6op ocnabneHus npobHUKa

Mpo6Hukm HZ350, nocTaBnsiemble BMeCTe C Npubopom,
onpeaensioTca UM aBTOMaTUYeCKW, ANs HUX BblbrpaeTtcs
noaxoasaLmmn koacpduumeHT ocnabnexus. Ecnv k npubopy
noacoeauHeH nobow gpyrov NpobHuk 6e3 aBToMaTU4ECKOro
onpegeneHus koadpdurumeHTa ocnabneHns unm NpocTon
kabenb, To KoaddMUMeHT ocrabneHnss MOXXHO 3agaTb
BPYYHYIO B PACLUMPEHHOM MeHI0. [JoCTynHbI KO3 DULMEHTDI
x1, x10, x100, x1000 unu, Kak onpeaeneHo nonb3oBaTtenem,
ot x0,001 go x1000.

Kpome Toro, ecnu ucnomnb3ayeTcst TOKOBbIN NPOBHMK 1nu
NMPOUCXOAUT M3MEPEHNE TOKa YEPES LLYHT, MOXHO BbIOpaTh B
KavecTBe eauHuL, namepeHuns Amnepsl. B cnyyae Bbibopa A
B MEHI0 0TOBpassATcst Hanbonee pacnpocTpaHeHHbIE
koacpbumumeHTol (1B/A, 100mMB/A, 10MB/A, 1MB/A). N BHOBb
MOryT 6bITb BbIGpaHbl Nobble 3HA4YEHNS U3 3aaHHbIX
nons3oBatenem. Mcnonb3ys AaHHbIe NpaBuna, Bceraa
MOXHO 6yaeT HaCTPOUTb U3MEPEHUE C NPaBUSIbHLIM
oTOBpaXeHNeM eauHUL, U3MEePEHUs 1 MmacluTabom.
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5 Cucrtema rTOpnU3OHTasIbHOro OTKIIOHeHusA

(pa3BepTKa)

Tak xe, kak 1 HAaCTPOWKV pa3BEPTKU, CUCTEMA FOPU3OHTarb-
HOro OTKMOHEHWs BKMtovaeT B cebsi BbIGOP NOMOXeHUs
3anycka, (PyHKUMU MacLITabupoBaHUs U AOCTYMHbIE PEXUMbI
3axBaTa CurHana, a Takke ynpaeneHue yHKUMEN Mapkepa.
MoBOPOTHbLIE PYYKU UCTIONb3YHOTCS AMsi PETYNUPOBKM CKO-
pOCTU pa3BepTKM 1 MOSIOXKEHUS 3anycka. Pexumbl 3axBaTta
CUrHana BbIGUPaloTCs B COOTBETCTBYHOLLMX MeHI0. [ns
MacLuTabnpoBaHus UCMONb3yeTcs creluanbHas KnaBuLla.

5.1 Pexumbl 3axBata RUN u STOP

PexuMbl 3axBaTta MoryT GbiTb BbiIGpaHb! KIaBuLLER
RUN/STOP.

B pexxume RUN curHanbl 3axBaTbiBatOTCs HENPEPLIBHO; B
3aBMCMMOCTHW OT BbIOPaHHbIX YCIOBUWIA 3anycka u
oTobpaxaemoro, npeaplayLine 3axBayeHHble curHarsi
cTupatoTtca. Ecnu HeobxoaMmo CoxpaHuTb U 3aTeM
npoaHanManpoBaTb curHar, u3bexas ero 3aTupaHusi, 3axear
HeobXoANMO OCTaHOBUTbL HaxaTuem knasuwmnm RUN/STOP. B
TO e Bpems, B pexnme STOP 3axBaT BbIKITIOYEH, U
KnaBuLLa NOACBEYMBAETCS KPACHbIM LIBETOM.

5.2 PerynupoBka pa3BepTKu

Bonbluas noBopoTHas py4ka B T—

obnactm HORIZONTAL naHenu ELs | osmon
ynpaBneHusi Ucnornb3yeTcs Ans —_
BbIGOpa CKOPOCTU pa3BEPTKU. =y —4

= — 2
e #E!.-L——[_ﬁ]
T
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0T06pa>KaeTc;| B BEpPXHEM 1€BOM
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CkopocTb pasBepTKM
p p P EIH
yrny Hag mMacluTabHON CETKO. [

(Hanpumep, "TB:500 ns") MNMpaBee b
pacronaraetcst UHAMKaTop

MOMEHTa 3arnycka OTHOCUTENbHO -]
HOPMaribHOrO MOMTOXEHUS. [, ..
HopmarnbHoe nonoxeHue 3anycka [

pacnonaraetcs B LieHTpe .L.__.-.__@
MacLUTabHon ceTku Tak, 4Tto 50% ————

OTODOpaxeHust curHana HaxoauTcs
0o n 50% nocne Hero.

Pyuka X POSITION nossonsiet
NpOn3BOAUTL HEMPEPBLIBHYIO
perynmpoBKy NonoxeHus rno X.
[ocTynHble MakcumarnbHble 3Ha4YeHNS 3aBUCAT OT HACTPONKK
pa3BepTku. Mpu HaxkaTum knaesuwn SET/CLR 3Ha4eHne
6yaeT copolueHo B ucxogHoe nonoxeHve. Knasuwm co
ctpenkamu 4P |37 N03BONSAOT U3MEHATL MONOXEHUE Mo X
Ha UKCMpOBaHHOE 3HaveHve B 5 aerneHun B
COOTBETCTBYHOLLIEM HanpasneHun. Ecnu BeibpaHa
MapkepHast YHKUMSA, TO KraBuLLK CO CTPenkammn BMecTe C
knaeuwwern SET/CLR ncnonb3yloTcs 4ns HaBurauum u
ycTaHoBku/yganeHus mapkepa. Knasuwa MENU oTkpbiBaeTt
MEHIO YCTaHOBKM NONOXEHUSA NO X B MUHUMATbHOE UIn
MaKkcuMmarbHoe 3HadeHve unu Belbopa PyHKLMM Mapkepa
OfHUM HaxaTneMm Knasuwwn. Kpome Toro, UMeeTcs NogMeHIo
NUMER.INPUT, koTOpOoe no3BonseT BBOAUTL NPON3BOSibHOE
nonoxexue no X.

Puc. 5.1 — NaHenb
ynpaeneHusi cucTeMbl
ropu30oHTanbHOro
OTKITOHEeHUs

5.3 Pexumbl 3axBaTta

PexumMbl 3axBaTta BblbMpaloTCa HaxxaTmeM KnaBuLn
ACQUIRE, KoTopas oTKpbIBaeT 3KkpaHHOE MEHIO,
cofiepxallee 5 OCHOBHbLIX PEXMMOB 3axsarTa:
— Normal:
B AaHHOM pexuMe curHarnbl 3axBaTtbiBaloTC U
oTobpaxatoTcs.

- Roll:
JaHHbI pexxum ocobeHHO noneseH ANnst MeaneHHo
MEHSIOLLNXCA CUTHAIOB: CUrHamn MeaneHHo "tedet” no
3KpaHy cresa HanpaBo 6e3 CMHXPOoHM3aumKn (YacTtoTa
CUrHarnoB A0ImkHa 6bITb MeHbLue 200 KIu).

— Envelope:
B gaHHOM pexume curHan otobpaxkaeTcs Takke Kak B
pexxume NORMAL, HO npu 3TOM Takke oTobpaxatoTcs
€ro MMHUMarbHasa 1 MakcumarbHas amnnuTyabl, U, B
pe3ynbTaTe, CO BpemeHeM OyaeT BugHa ornbatoLuas
curHana.

— Average:
[encTByeT TONbKO AN Nepuoanyeckmux CMrHanos.
YHuBepcanbHasa pydka B oonactm CURSOR/MENU Ha
nepegHen naHenu Ncnonb3yeTcs ANs YCTaHOBKU Yucna
nepuoaoB curHana ansa ycpeaHeHusi; Ncrnonb3ytTes
3Ha4eHnsa 2 B cTeneHn ot 2 Ao 256.
MpumeyaHue: ycpeaHeHe yMeHbLUAET Norocy 4acToT.

— Filter:
OaHHbIn pexxum BktoyaeT PHY ¢ onpegensemon
nonb3oBaTenem 4acToTon cpesa Ansa nogasneHnsa BY-
cocTaBrsawmx. HYactota cpesa 3aBUCUT OT YaCTOTbI
AnckpetTusaunn. HavMmeHbLuasi BO3MOXHas HacTponka
cocTaBnsieT 1/100 oT YacToTbl AUCKPETU3aLmK, a
HanbornbLiast Bo3mMoXxHasi 1/4 oT 4yacToThbl
AnckpeTusaumn. Hactpoika npom3BoamnTCs C NOMOLLBIO
YHMBEPCAnbHOW PYYKU.

BTopas cTpaHuua MeHIo OTKpbIBaETC HaxaTueM
yHKLMOHanNLHoM knaeuwmn "Page 1/2"; 30ecb AOCTYMHbI
pacLumpeHHble dYHKLUK:

— RANDOM SAMPL:
[ns 6bICTPOMEHSIIOLLMXCA CUTHANOB, OTOBPaXaeMbIx Ha
CaMblX BbICOKMX CKOPOCTSIX pa3BepTKu, pekoMeHayeTcs
nepeknioyaTb NPUdop B peXunM Cry4anHon BbIGOPKM
(Random Sampling); B AaHHOM pexume Aris
hopmMMpoBaHUs N306paXkeHNsi BbICOKOTO paspeLleHus
Mcnonb3yeTcs MHOXECTBO NeprodoB curHana, npu
YCIOBWK, YTO CUTHAM He M3MEHSIET CBOK dhopmy. Taknum
06pa3omM MOXeT OblTb JOCTUIHyTa IKBUBaNEHTHast
YyacToTa auckpetumsaumm 25 mnpA. oted./c. Ocuunnorpad
He NepexoauT B AaHHbIA PeXyM aBTOMaTU4eCKW, OQHAKO
BO3MOXHO BblbpaTb aBTOMaTUYEeCKoe nepexntoyeHme B
peXuM criy4anHowm BbIOOpky Npu passepTtke >20 He/aen.
JaHHbIA pexxmm MOXeT ObITb OTKIMIOYEH HaXaTVEM
PYHKLIMOHANbHOW KNaBuLLIN.

- PEAK DETECT:
Mpu 04eHb MarbIx CKOPOCTSIX pa3BepTku He ByayT BUAHSI
GbICTPOMEHSIoLLMECs yYacTku curHana. Mpu BeiGope
[aHHOro pexumMa NpoucXoauT ornpeaeneHne NMkoB
curHana. [laHHas yHKLUUS MOXET ObITb BKIHOYEHa Unn
BbIKMIOYEHA B MEHIO, Taloke BO3MOXHO BbIOpaThb ee
aBTOMAaTUYECKOE MOAKIOYEHME.

Bce onvcaHHble Bbille yHKLMM MO YMOIYaHUIo
BbIKMOYEeHbl. CaMblid HYDKHUA NMYHKT B (OYHKLMOHANBHOM
MEHI0 NMo3BONsEeT BblibpaTh HEOGXOANUMYIO YacToTy
NOBTOPEHUS 3axBaTa CUrHana, MMeeTcsi Tpy BapuaHTa:

- MAX. REP RATE:
B naHHOM pexume aBToMaTtuyeckn GyaeT BoiGpaHo
onTUMMarbHOEe CcoYeTaHUe YacToThl AVUCKPETM3ALNMN U
ob6bemMa 1cnornb3yemoii NaMsTM Takum oGpasom, YTo
CKOpOCTb 3axBaTa curHana GyneT MakcMMansHOW.

- MAX. SAMPL. RATE:
B gaHHOM pexxume ncnorb3yeTcs MakcMmarbHO
BO3MOXHas YacToTa AUCKPETU3aLni.

— AUTOMATIC:
[aHHbI pexum siBrsieTcs aBToMaTnyYeckum: npubop
Bceraa BblbupaeT onTMmarnbsHOe coveTaHne 4acToTbl
3axBaTta M AMCKpeTM3aumn (MCnonb3yeTcsl BeCb 0ObeM
namsitn).
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MocneaHee meHo INTERPOLATION no3sonsieT Npou3BecTu
BbIGOp TMNa MHTepnonAuuM ANst OTOBpaKeHNst NONyYeHHbIX
TOYeK AaHHbIX: SiNX/X, NMHeNHas unu ygepxaHune oTcyeTa.
CraHpapTHOM HacTponkon sinsieTcs Sinx/X. Mpu nuHenHon
WHTEpPNONALUM ANsi COeQNHEHNS ABYX TOYEK UCMONb3yeTcs
npsimast nMHKS.

Mpy ncnonb3oBaHWMM TMNA MHTEPNONALMM yOepKaHus
oTcYeTa BO3MOXHO TOYHOE M3yYeHWEe MONOKEHNS TOYEK
nony4YeHHbIX AaHHbIX B Npedenax curHana.

5.4 ®yHKuua macwrtabuposaHus ZOOM

Ocumnnorpad HMO ocHalleH namsATeio o6bemom 2 M6 Ha
KaHan, 4To No3BoMnsAeT 3anucbiBaTe ANMNHHBIE KOMMNEKCHbIE
CUrHarbl, KOTopble MOryT ObITb NO4POOHO NPOaHAaNU3NPoBaHbI
C NOMOLLbIO (OyHKUMKU MaclwTabupoaHus ZOOM. [ins Bkto-
YeHusa AaHHOW (OYHKLMK cnedyeT HaxaTb krasuly ZOOM.
OkpaH OyaeT pa3buT Ha ABa OKHa: B BEPXHEM OKHe oTobpaxa-
€TCs MONHOE OKHO pa3BepPTKU; B HXKHEM NoKa3aHa ero yBenu-
YeHHas YacTb. YBenuyeHHas YacTb 6yaeT obo3HaueHa Ha
BEepXHeM M306paxKeHnn ABYMS CUHUMK Kypcopamu. [Npu
MHOroKaHanbHOM O0TobpaxxeHnn BCce kaHanbl OyayT yBenu-
YeHbl Ha OAUHAKOBbIN KOS(MULIMEHT 1 HA TOM Xe ydacTke.

Puc. 5.2 — ®yHKkuua macwrtabupoBaHus ZOOM

Ha puc. 5.2 curHan 3anuceiBarncs B TedeHne 12 mc, okHO
MacLuTabrpoBaHUsi NoKka3aHoO C BPEMEHHOM Likanon 100
MKc/gen. MiHamkaumsa ckopocTu pasBepTKM B BEPXHEM 1€BOM
yrny BbIBOAUTCS Ha cepom dhoHe, UHANKaLUS
MacLTabrupoBaHWs pasBepTkU BbIBOAUTCHA GenbIM LiIBETOM.
OTO 03HayaeT, 4YTo 6oMbLUas NOBOPOTHAs pyyka B MEHIO
CUCTEMbl FOPU3OHTANBbHOIO OTKIIOHEHWS Tenepb MOXeET ObiTb
MCnorb30oBaHa Ans N3MeHeHus KoadduLumneHTa
macwtabvpoBaHus. [laHHasA pyyka Takke MOXeT ObiTb
Haxarta; B 3TOM criydae MHAMKauusi pasBepTkn cTaHeT
6enon, a nHavkaumsa KoadduumeHTa macuTabnpoBaHus
pa3BepTKM CepbiM: Tenepb pyyka AOCTyNHa 4151 UBMEHEHNS
HacTpoek pa3BepTku. B pesynbTarte, MOXHO U3MEHATL
HaCTPOWNKN pa3BepPTKM, He BbIXOAS U3 pexuma
MacLTabupoBaHus. [1pn NOBTOPHOM HaXXaTUK PyUKM
KypCopbl, orpaHuymBatone obnacte MacwTabupoBaHus,
OyayT BblAeneHbl 6enbiM LBETOM, a py4ka no3BonuT
n3MeHuTb obnacTte MaclTabupoBaHus. MNMonoxeHve
MacLTabupyemor obrnactv MOXeT caBuratbCsa B npegenax
BCEro CUMrHana ¢ NoOMOLLbI0 Marnom pyyku n3 obnactm
HORIZONTAL nepenHen naHenu. Ecnu HaxaTtue 6onbLion
NMOBOPOTHOW PY4KM, KaK ONMCaHO Bbille, NOBMAUSET Ha
HaCTPOWNKN pa3BepTKM, a He Ha koaduumeHT MmaclTabu-
pOBaHwus, TO Manon py4ke Bo3spallaTcs pyHKUMM casura
NONoXeHns 3anycka, N03TOMYy COOTHOLLIEHNE BpEMEH
npepasanycka 1 nocT3anycka MOXeT N3MEHUTBCS.

5.5 ®yHKUuua mapkepa

Onsa pocTtyna K oyHKUMKM Mapkepa HaxaTb knasuwy MENU B
obnactn HORIZONTAL nepefHer naHenu, 3atem BblOpaTb
dyHKumnoHansHoe MeHio TIME MARKER. Ecnv gaHHbIn
PEeXUM BKITHOYEH, TO BPEMEHHON Mapkep MOXeT ObITb 3agaH
HaxkaTuem knaesuwn SET/CLR Ha 6-i eanHULIE BpEMEHN
(ecnu meH10 BbIKMIOYEHO, ByaeT NCNOMb30BaH LIEHTP
mMacLuTabHow ceTku). Mapkepbl onpeaensitoTcs no cepo-
CVHeN BepTuKanbHOM nuHun. Tenepb KpmBasi MOXET ObiTb
CABWHYTa C MOMOLLIO PYYKM YNpaBneHnsi MONOXEHNEM,
yCcTaHOBKa Mapkepa byaet npovcxoauTb BOOMb KpuBoW. B
cnyyae obHapyxeHusi opyrov MHTepecytoLLeln TOUKK, nocne
CABWra TOYKM K LIeHTPY MacLuTabHOW CETKM MOXET ObiTb
yCTaHOBIIEH Apyron Mapkep. Takum obpa3om, MOXeT ObiTb
BblAeneHo A0 8 MHTepecyoLwMX Nonb3oBaTens ToYex.
HaxaTtuem ogHOM 13 KNnaBuLL CO CTpernkamu, creayloLun
MapKep crieBa unu cnpaea oT LieHTpa byaeT CABUHYT K
LeHTpy. [Ina yaaneHns mapkepa cregyeT COBUHYTb ero B
LeHTp 1 HaxaTb knaevwy SET/CLR. Nocne HaxaTus
knaesuwm MENU B obnactn HORIZONTAL nepenHen
naHenu Bce Mapkepbl MOTyT ObiTb yAaneHbl HaxaTmem
COOTBETCTBYIOLLEN (PYHKLMOHANBHON KNaBuLLIn.

MyTem LEeHTpPMpPOBaHUA MapKepoB KraBuULLaMKn CO CTpernkamm
MOXXHO MPOCTO M OYeHb BBICTPO NPON3BOAUTL CPaBHEHNE
Y4YaCTKOB CUrHaroB, OTMEYEHHbIX B pexvnme
MaclTabuposaHus ZOOM.
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Puc. 5.3 — Mapkep B pexume macitabupoBaHusi



Cuctema 3anycka (CMHXpPOHM3auum)

6 CwucTtema 3anycka (CUHXpOHM3aLUN)

Cuctema 3anycka HMO nerka B

yrnpaBreHnun, JOCTaTOYHO I'E =
M3yUnTb KOHLIENLMIO paboThl C
npubopamu. iy
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Puc. 6.1 — O6nacTb ynpaBneHus [l (mosi] e
cucTeMoi 3anycka sk oy gl
(cMHXpPOHM3aumm) Ha - o pm—
nepeaHeii NaHenu gy v Gl 5 gFA

[nsi yacTo ucnosb3yembix YHKLWIA NpefHa3HaYeHb!
YyeTblpe KNaBuLLK:

— TYPE: Bblbnpaet Tvn 3anycka: SLOPE, PULSE, LOGIC,
VIDEO n B-TRIGGER.

— SLOPE: BblOMpaeT HanpaBneHue nepenaga.

— SOURCE: oTKkpbIBaeT MeHI0 A5l Bbibopa NCTOYHUKA
3anycka.

— FILTER: oTkpblBaeT MeHI0 Ansi BbIOpaHHOro Tuna
3anycka Ansi Bblbopa TOYHbIX YCIOBUIA 3amycka.

[nsa Bbibopa pexXMMOB 3anycka MMEKTCS OOMNOMHUTENbHbIE

knaesuwm: (AUTO. NORMAL, SINGLE).

6.1 Pexwuwmbl 3anycka Auto, Normal, Single

OcCHOBHbIe pexuMmbl 3anycka BblIoMpatoTcsa HanpsMyto
knasuwen AUTO NORM. B pexnme AUTO knasuwia He
nogceevmBaeTcs. Ecnu knaBuwa HaxaTa, oHa BygeT ropeTtb
KpacHbIM, yKa3blBasi Ha pexxum NORMAL.

Ocuunnorpacd Bcerga otobpaxaet curHan B pexume AUTO,
1 cuUrHan Ha akpaHe 6ygeT aBToMaTUYeCKn CTabunmnsnpoBsaHx,
€CIN OH YA0BMETBOPSAET YCINOBUAM 3arycka.

B pexvume NORMAL curHan otobpaxxaeTcsi, €Cru BbINOSTHEHbI
YCroBuWsA 3anycka, ecrv Xe 370 He TaK, TO Ha 3KpaHe ocTaeTcs
oTobpaxeHue nocnegHero cTabunbHOro 3anycka.

Ecnn HeobxoamnmMo 3anucaTb curHan, KoTopbl oTBeYaeT
yCrnoBUWSIM 3arycka TOMbKO OAMH pa3s, He06X0AMMO HaxaTb
knaeuwy SINGLE, oHa 6yaeT noaceedeHa 6enbiM LBETOM.

|
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6.2 WUcTouyHMKM 3anycKa

McTouHnkamm 3anycka sBnstoTcs 2 nm 4 aHanoroBbIX
KaHana v BHeLHW Bxo4 3anycka. Ecnu nogcoegunHeH
OnuUoHanbHbIV norndeckuii NnpobHnk HO3508 ¢ 8 unn 16
FNIOrMYeCcKNMMM KaHanamu, To UMdpoBble KaHarnbl MOryT
CMAYXUTb UCTOYHMKAMMU 3anycka.

6.3 3anyck no ppoHTy

Hanbonee npocTon n Hanbonee NCNonb3yemblin TN 3anycka
— 9TO 3anyck nNo POHTY cUrHana, aToT TMM 3anycka BblbpaH
B (pyHKUMKM aBTOHacTponkn AUTOSETUP. HaxaTue
knaesuwmn AUTOSETUP nameHuT nobon paHee BbIOpaHHbIN
TUN 3anycka Ha 3anyck no poHTy. [ns Beibopa Tvna
3anycka HaxaTb knasuwwy TYPE B o6nacTtu ynpaBneHusi
3anyckom nepegHen naHenu. OTKpoeTcs MeHto ¢
BapuaHTamu Beibopa. Ecnu 3anyck no gpoHTy SLOPE He
BblGpaH (CMHWUIA hOH OTCYTCTBYET), TO MPU HaXaTuK
COOTBETCTBYIOLLEN (DYHKLMOHANBLHON KrnaBuLLK TUMN 3anycka
M3MEHUTCA Ha 3anyck no poHTy. Knasuwa SLOPE Takcke
MCMNonb3yeTcs AN NepeknoYeHns Mexay nepeaHum
(nonoxwuTenbHbIN Nepenag), 3agHuM (oTpuuaTenbHbIN
nepenag) unu oboumm dopoHTamu. B cepeamHe cTpoku
COCTOSIHUS BBEPXY NO LIEHTPY Hafg MacLuTabHON ceTkomn
nokasbiBaeTcs BblbpaHHbIN TN 3anycka. Ecnn HaxaTa
knasuwa FILTER, To 0TKpoeTca COOTBETCTBYIOLLIEE MEHIO, U
OyayT NnpeanoxeHbl AOCTYMHble BapuaHTbl Bbibopa.

3necb MoXeT ObITb Bbl6paHa CBA3b A4 CUrHana 3anycka:

DC: CwrHan 3anycka UCrnosnb3yeTcsa BMECTE C MOCTOSAHHON
COCTaBAOLLEN.

AC: CwurHan 3anycka npoxoaut 4yepes 5 'y ©BY.

HF:  CwrHan 3anycka npoxogut Yepes 15 kl'y ®BY.
YpoBeHb 3anycka 6onee He perynupyetca. [JaHHbIn
pexum crnegyeT UCMOoNb30BaTk TOMBKO C CUrHanamm
OY€eHb BbICOKOM YacTOThl.

LOW PASS: CwrHan 3anycka npoxoguT Yyepes 5 kl'y, OHY.

NOISE RED.: CwurHan 3anycka npoxoguT Yyepe3 100 My
OHY, ybumparowwmin nomexm 6onee BbICOKUX YACTOT.

Pexunmbl ceasn LOW PASS u NOISE REDUCTION He moryT
ObITb BbIOpPaHbI O4HOBPEMEHHO, HO OHU MOTYT BbiTb
NCMONb30BaHbl BMECTE CO CBSI3b0 MO MOCTOSAHHOMY U
nepemMeHHOMY TOKY.

Puc. 6.2 — Pexu1mMbl CBA3M € 3anyCKOM Mo (PpoHTY

OTO 03HayaeT, YTO BKIOYEH PEXMM OQHOKPATHOro 3anycka,
knaeuwa RUN/STOP HauHeT muratb. Cnepgytollee
BO3BpalLlLleHVe curHana npyvBeaeT K O4HOKpaTHOMY 3axsarTy,
nocne 4vero ocumnnorpad nepexoaut B pexum STOP,
KOTOpbIN MHauUMpyeTcs knasuwen RUN/STOP,
NoACBEYEHHOW KPacHbIM LiBETOM.

Puc. 6.3 — Tun 3anycka B-Trigger

3anyck no poHTY MOXeT ObITb 00beauHEH C Tak
HasbiBaeMbIM "B 3anyckoM" ("B Trigger"). JaHHast oyHKUNSA
JocTynHa nocre Haxatusa knasuwn TYPE. ®yHKuma
No3BoNsET perynMpoBaThb 3anyck TakuMm obpasom, 4To
OOIMKHO ObITb BbINOMHEHO NepBoe ycnosue "A", a 3aTem, o
coObITMS 3anycka, apyroe ycrosue "B"(cMm. puc. 6.3).



Hanpumep, nepBbiM YCIIOBMEM MOXHO 3a4aTb UCTOYHMK
(kaHan) n ypoeeHb 120 MB no nepegHemy poHTY curHana,
a ans sToporo ycrosus 80 MB no 3agHeMy poHTy. Takke
MOXHO YCTaHOBMWTb, CIy4nTCst N coObITME "B" nocne
coObITMs "A" oauH pa3 (MUH. 8 HC) UM HECKOIBbKO pa3 (MUH.
1). YpoBeHb, O4HO UIN HECKONBbKO COOLITUI MOTYT ObITb
BBeAEHbI B YACMOBOM BuAe C MOMOLLIO YHUBEPCArbHON
py4KkM unu B nogMmeHto. [1nsa atoro, cHayana crnegyet
BblbpaTb HACTPONKy, 3aTeM HaxaTb (PYHKLMOHAIbHYIO
knasuwy NUMERIC INPUT. B oTkpbIBLLIEMCS OKHE BBOAATCS
uMdpbl 1 eAUHULBI U3MEPEHMS C MOMOLLBIO YHUBEPCANbHOM
py4yku, knasuwm CURSOR SELECT 1 BUAUMBIX GOYHKLMI
PYHKLMOHAMNbLHOrO MEHHO.

6.4 3anyck no UMnynbcy

3anyck no MMNynbCy No3BosseT NPOM3BOAMTL 3anycK No
NONOXUTENBHBLIM UM OTPULEATENBHBLIM UMMNYNbCam
KOHEYHOW ONUTENBHOCTU (LLUMPUHbBI) MU UX AManasoHy.
3anyck no nmnynbey BelbpaeTca HaxaTvem knasuwm TYPE
1 COOTBETCTBYIOLLEN (PYHKLMOHaNbHOM knasuwm PULSE.
JanbHenwne HacTPONKM OOCTYNHbI B (PYHKLUOHANBLHOM
MEH!0 rnocne Haxatus knasuwm FILTER.

MmeeTcs 6 BapuaHTOB BbiGOpa:

ti #t: lWvpwHa umnynbca ti He paBHa OMOPHOW WNPUHE t.

ti = t: lnpmHa umnynbca ti paBHa ONnoOpHOM WnpuHe t.

ti <t: lnpwHa umnynbca ti MeHbLUe ONOPHOW LUMPWHBI t.

ti > t: WupwuHa nmnynbca ti 6onbLue onopHOW LWNPWHLI t.

tl<ti<t2: LLinpuHa nmnyrnbca ti MeHbLLE OMOPHON
LUMPWHBI t2 1 6oMnbLUe ONOPHOW LUMPWHBI t1.

not(tl<ti<t2): LUupwuHa nmnyneca ti 6onbLie onopHon
LUMPWHBI t2 1 MEHbLLE ONMOPHOW LUMPUHBI 1.

CHavana cnegyert BbiOpaTb TpebyeMbilt BApMaHT, a 3ateM
HacTpouTb HeobXoauMoe onopHoe Bpemsi. B criyyae Boibopa
"ti # t" unm "ti = t" onopHoe Bpems MOXHO BblbpaTb nocne
HaxkaTusi pyHKUMOHanbLHOW knasuwmn TIME, Bpallasa yHuBep-
canbHyto pyyky. B cnyyae Bbibopa nyHKTa (hyHKLMOHaNbLHOro
MeHo DEVIATION yHuBepcanbHas pydka ucrnonb3yercs ansi
3aJaHusa JonycTMMOro MHTepBarna 3HadeHuin. MNpu Beibope ti <
t unm ti >t MOXHO 3aAaTb TONbKO NpedernbHoe 3HaveHne. Oba
BapuaHTa C ABYMs OMOPHbLIMU 3HadYeHusiMu (t1 1 t2) moryT
ObITb 3a4aHbl HaXXaTeM COOTBETCTBYIOLLEN KNaBuLwmn 1
NOBOPOTOM YHMBEPCarnbHOW pyykun. Bee aTn HacTponku moryT
ObITb 06BbEeAVHEHBI C MONOXUTENBHBIMA UMK
oTpuLaTenbHLIMM UMMy TbCamy BbIGOPOM COOTBETCTBYHOLLMX
KnaBuLL (PYHKLMOHANBHOIO MeHo. pu NonoXuTernsHbIX
UMMyrbcax LWMpVHa onpeaenseTcs Kak pacctosHue ot
nepeaHero o 3agHero poHTa, Npu oTpulaTenbHbIX Kak
paccTosiHue oT 3afHero o nepegHero opoHTa. Torga 3arnyck
NPOM3oMAET MO BTOPOMY (PPOHTY MmMnynbca.

MUMERLC fFUT

Puc. 6.4 — MeHI0 3anycka no umMnynbcy

Cuctema 3anycka (CMHXpPOHM3aLuum)

6.5 3anyck no BugeocurHany

3anyck no BugeocurHany no3sonseT NPoM3BOAMTL 3amnycK Mo
cTaHgapTHbIM BugeocurHanam PAL, NTSC, SECAM unu no
curHanam HDTV. BeibpaTb AaHHbIN peXum HaxkaTtuem
knaesuwm TYPE B obnactu ynpasneHus 3anyckom Ha
nepegHew naHenun. IctouHnk onaTeb BelbrpaeTcsa nocne
HaxaTus knasuwm SOURCE. Bce ganebHewnne HacTpomnku
MOryT ObITb MPOBEAEHBI B MEHIO, KOTOPOE OTKPbIBAETCSA
nocne Haxatusa knasuwm FILTER.

CHavana Heobxogmmo BblbpaTtb TB-cTaHO4apT HaxaTmem
COOTBETCTBYHOLLEN PYHKUMOHaNbHON knasuwm STANDARD.
Mcnonb3ysa yHuBepcarnbHyIo pyyKy U BHOBb HaXaB
PYHKUMOHArbHYIO KNaBuLy, BbIOpaTh HYXXHbIV CTaHAapT.
Kak 06b4HO, BbIGOp 6yaeT 0603Ha4YeH CUHUM hOHOM MyHKTa
MeHto. BTopas HacTpolika onpegenseT nonspHoCcTb curHana
CUMHXpOHM3auuun. [lanee MoXeT ObiTb BbiOpaH pexum
LINE(ctpoka) unu FRAME(kaap). Ecnu 6b1n BbiIOpaH peskum
LINE, To C MOMOLLBI0 YHUBEPCATBHOM PYYKM MOXKET ObITh
BblIOpaH TOYHbIV HOMep Tpebyemon cTpoku (0T 8 go 623);
BblIOOp aKTMBUPYETCH HaxkaTMeM PyHKLMOHANbHON KraBmLLm
Homepa CcTpoku. [1Ba Apyrux MyHKTa MEHI0 NO3BONSIOT
npoun3eecTn 6bIicTpbIn Bbioop: LINE MIN ycTaHaBnuBaeT
MWHUMarnbHbIN HOMep CTpokK 3anycka, ALL LINES npuseget
K 3anycky no rnobow ctpoke. Ecnu BbiOopaH pexxum FRAME,
TO HWKHWE MYHKTbI MEHIO NO3BONAT BLINOMHATL 3anycK no
BceM ALL, Tonbko no YetHbiM ODD mnu TonbKo no
HedeTHbIM EVEN nonykagpam.

JocTynHbl cregytoLme pexuMbl:

PAL

NTSC

SECAM

PAL-M

SDTV 576i YepeccTpoyHas pa3sepTka

HDTV 720p MporpeccuBHasi (NOCTpOYHas) pa3BepTka
HDTV 1080p [lporpeccrBHas (MOCTpo4Has) pa3BepTka
HDTV 1080i  YepeccTpoyHas pa3BepTka

Puc. 6.5 — MeHI0 3anycka no BugeocurHany



OToGpaxeHMe cUurHanos

7 OToOpaxkeHue cCUrHanoB

B crnepnytoluen rmaBse onucbIBaeTcs BLIGOP 1 0ToOpaxkeHve
CUTHaroB OT PasfMyHbIX MICTOYHMKOB, @ TalKe AOCTYMHbIe
PEeXUMbl OTOBPaXKEHNS].

7.1 Hactpoiku otobpaxeHus

Mpu6op HMO ocHaweH TFT - VGA gucnneem BbICOKOro
kayecTBa (paspeLueHue 640 x 480 nukcenen) co
cBeToauoaHon noacseTkon. OCHOBHbIE HACTPOMKM
CTaHOBATCA AOCTYMNHLIMU B MEHIO, KOTOPbIE OTKPLIBAIOTCS
HaxkaTnem knasuwm DISPLAY B o6nactm GENERAL Ha
nepegHen naHenu. Ecnu BkntoveH nyHKT meHto SCROLL
MODE, To crnpaBa OT MacLUTabHOW CEeTKN NOSIBUTCS norioca
NPOKPYTKW; CTAHET AOCTYMNHbLIM BUPTyalnbHOE OKHO
oTobpaxeHus ¢ 20 geneHnsIMu, KOTOpoe MOXHO CABUHYTb
BBEPX UM BHW3 YHMBEPCAIbHOW py4vkoi. MogpobHoe
onuncaHne NpUBEAEHO B CriefyoLLen rnase.

Ha nepBoi1 cTpaHuue HaxoauTcA ewe 3 MyHKTa MEHIO;

DOTS ONLY:

CooTBeTcTBYlOLAA KaBuLla pyHKLMOHANBHOro MeHIo
No3BONSET NepekniovaTeCa Mexay BkrodeHHbIM (ON) n
BbIKkMnto4eHHbIM (OFF) cocTosiHmem doyHkuun. Ecnu
coctosiHme ON, To B Buge Todek 6yayT nokasaHbl TOSbKO
3axBadeHHble oTcyeThl. Ecnu coctosiHne OFF, To Takcke
OyayT nokasaHbl U UHTEPMONMPOBAHHBbIE TOYKN.

INVERSE LIGHT:

CooTBeTcTBYlOLAs KaBuLla pyHKLMOHANBHOro MeHIo
Nno3BoNAET NepeknioYaTeCa Mexay BkrtodeHHbIM (ON) n
BbIKMNtoYeHHbIM (OFF) cocTosiHmem doyHkuun. Ecnu
cocTosiHne ON, TO TOYKM, NosiBSOWMeEcs Yalle, byayT
n3obpaxeHbl 6onee TeMHbiMK. Ecnn coctosiHne OFF, oHn
OynyT 6onee cBeTMbIMU.

FALSE COLOURS:

CooTBeTcTBYHOLWAsA KnasuLa hyHKLMOHANBHOTO MEHIO
Mo3BONSET NepeKnoyaTbCs Mexay BkItodeHHbIM (ON) n
BbIKMtoveHHbIM (OFF) cocTtosiHnem doyHkumn. Ecnn coctosiHne
ON, TO UBET M306parkeHne ToHeK N3MEHAETCS OT CUHEro
Yyepes hUoneToBbIN, KPACHBIV 1 XenTbii kK 6ernomy ¢ poctom
yncna nosBnstoLmxes Todek. Ecnn coctosHne OFF, To Han-
6onee yacTo nosiBnsOLLMECH ToUkM OyayT nokasaHbl bonee
CBeTNbIMU, @ pegkve 6onee TeMHbIMW. Ha BTOpow cTpaHuue
MEHIO nMeeTcsa 3 AOMOMHUTENbHbIX BapuaHTa Bbibopa.

GRATICULE:

Ecnu BbIGpaH AaHHbIN NYHKT MEHIO, TO OTKPbIBatoLLLEeecs

noAMeH0 NO3BONUT BbIOpaTh:

— LINES:
MacwTabHas ceTka nogeneHa Ha ropusoHTanbHble U
BEpTUKarbHbIE AENEHNS.

— CENTER CROSS:
Ha akpaHe Tornbko ofiHa LieHTparbHas BepTukarnbHas
TIMHWS 1 OfiHA LieHTparnbHasi ropu3oHTanbHasi; AeneHus
NMOMeEYEHbl TOYKaMM.

— OFF: 3kpaH byaet nycTbiMm.

INFO WINDOW:

Ecnu BbIGpaH AaHHbIN NYHKT MEHIO, OTKPOETCH NMOAMEHHO,
KOTOpOEe MO3BONSAET M3MEHATb NPO3PaYHOCTb
MHMOPMALMOHHbBIX OKOH (Hanpumep, AN MHAUKaUMn
n3MeHeHu cmelleHns) ot 0 go 100%. PerynupoBka
npon3BoauTCcs yHMBepcarnbHou pyykon. MIHdopmaumoHHbIe
okHa POSITION n CURVE INTENSITIES moryT 6bITb
BKJ1OYEHb! UK BbIKIOYEHbI!, eCni BblbpaHbI
COOTBETCTBYIOLLME UM MEHIO.

AUX. CURSORS:

Mpu HaxaTnm cooTBeTCTBYIOLEN (DYHKLNMOHANBHOW KNaBuLLn
OTKPOETCS NOAMEHIO, KOTOPOE MO3BOMSAET BKI0YaTh UK
BbIKIOYATE BCTIOMOraTesibHble Kypcopbl 41151 YPOBHS
3anycka, BpeMeH 3anycka 1 KaHarbHble Kypcopbl.

7.2 Wcnonb3oBaHue BUPTyanbHOro 3KpaHa

MacwTabHas ceTka HMO umeeT 8 aeneHuii no BepTvKanu, Ho
npv 3TOM CyLLLeCTBYET BUPTyarbHbIN Anana3oH B 20 AeneHni.
OTu genenns MoryT ObITb UCNOMb30BaHbl 16 LdpoBbIMM
kaHanamu (o1 DO go D15), matematudecknmmn oyHKLUMSMU 1
OMOPHbLIMK NapameTpamn. AHanorosble KaHarbl MOryT
ucnonb3oBaTtb He Gornee +5 AeneHuit OT LeHTpa.

Puc. 7.1 — PucoBaHue obnacTtv BUpPTyanbHOro 3KkpaHa u npumep

MpuBEOEHHbIN BbiLLE PUCYHOK OOBSICHAET DYHKLUIO
BUPTYyarbHOro akpaHa. Bugumele 8 neneHun BolgeneHsl
cepbIM LIBETOM; 3TO 00n1acTb, 4OCTYNHas A5t aHanoroBbIX
curHanos. CrnpaBa OT MacLuTabHoOM CeTKM pacnonaraercs
naHersnb, KoTopasi NoKa3bIBAET NOMOXEHNE BUOUMBIX 8
AeneHun n3 Bo3moxHblx 20. MNMpu HaxxaTuu knasuLn
SCROLL BAR 6ygeT akTuBMpoBaHa nomnoca npoKpyTKy, YTO
MHONLMPYETCH N3MEHEHVEM €€ LiBETa Ha CUHWIA; Tenepb Npu
NoBOPOTE YHUBEPCAmnbHOWM pydkn OyaeT NpoucxoauTb CcOBUr
8 BMauMBbIX geneHuii (cepast obnacTtb) B npegenax JocTyn-
HbiX 20 aeneHun. Takon noaxod NO3BOMSET NErko U YeTKo
oTobpaxaTb MHOXXECTBO OTAENbHbIX Y4acTKOB CUrHana.

7.3 SlpKocTb curHana v pyHKUMs nocrnecBeYeHust

B ctaHgapTHoM pexvme knasuwa INTENS/PERSIST noacse-
ynBaeTcs 6enbiM LIBETOM: APKOCTb MHAMKaLUUK curHana
MOXET ObITb M3MEHEHA YHUBEPCanbHOW pyykon oT 0 Ao 100%.
Pexvm nocneceeyeHns MOXeT ObITb BbIOpaH Ans otTobpaxe-
HUS NepeMeHHbIX CUrHanoB: 9TO 0COBkIN PEXMM 3anomMuHa-
HWS, MPY KOTOPOM Ha OCTaBLUENCS YacTu 3KpaHa MOXeT OblTb
MOCTPOEHO HECKOMbKO KPMBbLIX. Takoke MOXET ObiTb BbiOpaHa
Tak Ha3blBaeMasi nepemeHHoe nocrnecseyeHue ("Variable
Persistence"): B JaHHOM pexuMe MoCrecBe4eHNe MOXET
perynupoBsatbcst oT 50 Mc fo 6eckoHeYHOCTH; B pesyrbTare,
CaMmbli MO34HWIA MO BPEMEHW MOSIBIIEHNS Y4aCTOK CMrHana
OyaeT cBeTnbiM, B TO BPEMS Kak MpeLlecTBYOLLME y4acTKu
OyOyT TEMHETb B COOTBETCTBUM C NMpOLUeALLIMM BpEMEHEM.

Puc. 7. 2 — MeHI0 Ans HaCTPOMKM APKOCTU UHOAMKALIMM CUrHana



[aHHbIN peXxxMm MoXeT ObiTb BblopaH B (hyHKLIMOHANBEHOM
MEHI0, KOTOPOE OTKPLIBAETCS MPU HAXATAWN KMaBULLIM
INTENS/PERSIST; B AaHHOM MEHI0 Takke MOXET ObITb
M3MEHEHa SIPKOCTb cUrHana.

Mpy HaXxaTUm COOTBETCTBYIOLLMX PYHKLIMOHAMBbHBIX KraBuLL
OTKpbIBAETCA AOCTYN €eLle K ABYM nyHKTam MeHio GRID n
BACKLIGHT; sipkocTb MHAMKaLUMK MacliTabHon ceTkn GRID
1 cpoHoow noacseTkn BACKLIGHT MOXHO M3MeHUTb C
MOMOLLbIO YHUBEpPCarbHOW pyykun. Knasuiua gyHKLMOHarnb-
HOro MEeHIO Mocre CaMoro HUXHEro NMyHKTa MEHIO NMPOU3BOANT
nepeknoyeHne mexay coctosHuem spkoct HIGH n LOW
CBETOAMOO0B BCEX MOACBEYVBAEMbIX KNaBULL 1 BCEX OCTarb-
HbIX CBETOAMOAHbIX MHANKATOPOB Ha nepeaHen naHernm.

Mocne BbIbopa nyHkTOB MeHi0o PERSISTENCE n ADJUST
MOXeT ObITb 3agaHa PyHKLMSI MOCNECBEYEHUS: CYLLIECTBYET
Tpy BapuaHTa Bblbopa Ans AnMTeNlbHOCTU NOCECBEYEHNS:
OFF, AUTOMATIC n MANUAL. NMpux ucnonb3oBaHun py4yHom
dyHkunmn MANUAL, AnnTENbHOCTb MOXET MEHATbCS
yHMBeEpcarnbHou py4kon ot 50 Mc go 6eckoHe4dHocTu. Ecnn
6bIr0 BbIOpaHO KOHEYHOE BpeMmsi, TO NepUoAbl curHana
OyayT 3anucaHbl O4VMH NOBEPX APYroro Takum obpasom, YTo
APKOCTb OyAeT YMeHbLUAaTbCA OT NMOCHeAHEro No BpEMEHM K
6onee ctapbiM. Ecnin BbibpaHo 3HaveHne 300 mMc, TO KpuBble
curHanoB 6yayT TeMHeTb C Wwarom 50 MC 1 MCHe3HYT Yepes
300 mMc. B gaHHOM dbyHKUMOHANBHOM MEHIO AOMOMHUTENBHO
MOXET ObITb BkrtoveHa pyHkuns BACKGROUND: Bce
Korga-nmbo oTobpaxasLumecs KpuBble curHanos byayT
nokasaHbl CamMmbIM TEMHbIM LIBETOM.

CHL -7R5m!

Puc. 7.3 — ®yHkumsa nocnecBevyeHnss PERSISTENCE

[aHHbIn TYN 0To6pa>|<eHm| O4eHb noneseH and, HanpumMep,
aHalnm3a 3KCTpemMalsibHbIX 3HaYeHnn pa3nnyHbIX CUrHanos.

7.4 XY-npeacTtaBneHue

Mpnbop HMO ocHalLeH KnaBuLLIEN AN NPSIMOIO Nepekroyve-
HUS Ha dpyHKumto XY-npeacrasnexus. B gaHHOM pexumve

Puc. 7.4 — HacTponku B MeHI0 X-Y

OToGpaxeHMe cUrHanos

oTobpaxaroTcs ABa curHana, ogvH no ocu Y, gpyron no ocu
X. MNpuBblYHas oCb BpemMeHHON pa3BepTku OyaeT 3ameHeHa
OCbI0 aMNNUTY BTOPOro curHana. [na rapmoHu4ecku
3aBUCKMbIX CUrHAaroB MoMy4aroLLmMecs KpuBble HasblBaloTCH
durypamu Jlnccaxy; no Takum n3obpakeHUsIM MOXHO
nony4uTb NpeacTaBrneHne O COOTHOLLEHUN YacToTbl U hasbl
curHanoB. PyHkuma XY BKNoYaeTca HaxaTnem knasmwm XY
B obnactn VERTICAL nepenHel naHenw; knaesuwa oyaer
noAcBeveHa, a 9kpaH byaeT pasgeneH Ha 6onblune un
Marnble nons oTobpaxeHus: Ha 60MbLIOM OTOBpaxeHun
OyaeT nokasaHo npegcrasneHune XY, a Ha Manbix 6yayT
rnokasaHbl UICTOYHUKK curHanoB X, Y1, Y2 u Z; gaHHble
curHansl 6yayT oTobpaxeHbl B BUAE NPUBbIYHBIX BPEMEHHbIX
ocuunnorpamm. B kayectse curHana Y MOXHO onpeaennTb
ABa curHana ogHOBPEeMEHHO, a 3aTeM AN CpaBHEHUS
0TO6Pa3nTb NX B BUAE B 3aBUCKMOCTU OT curHana X. Ytobbl
onpenenuTb, Kakonh U3 CUrHarnoB AOSMKEH COOTBETCTBOBATL
ocam X, Y1, Y2 nnun Z, HeobxoanMo Bbi3BaTb MEHIO
NOBTOPHbLIM HaXaTvem knasumwwm XY. B AaHHOM MEHI0 MOXHO
Npoun3BeCTM HeOOXOAMMbIE HACTPOVKM.

[nsa Bbibopa HacTponku Bxoga Z HaxaTb (PYHKLMOHAMbHYIO
knasuwy Z SETTINGS, koTopas OTKpOET criegytoLumia
ypoBeHb MeHI0. Bxoa Z no3sonsieT ynpaensTe ApKOCTbIO
(MHTEHCMBHOCTBIO) KpMBOM X-Y. APKOCTb MOXET 3aaBaTbCs
nmbo B BUAE HYXXHOTO YPOBHSI, MO0 MOXET ANHAMUYECKN
MOZYynMpoBaTbLCS aMNNUTyaon Ha Bxoge Z.

Puc. 7.5 — HacTtpowku gnsa Bxoga Z

B gaHHOM MeHI0 MOXXHO CHavana BKIoUYnNTb BXo4 Z (BEpXHUIA
nyHKT meHto ON nnu OFF, akTMBMPOBaHHELIN pexnm Oyaet
noAcBeYveH cuHUM). B cnegytoweM NyHKTE MEHIO B KayecTBe
BXOLOB MpeAnaralTcs BCe kaHarnbl, Bblbop NponssognTcs ¢
MOMOLLBI0 YHMBEPCATbHOW PYYKU Y aKTUBMPYETCSt HaXkaTnem
COOTBETCTBYHOLLEN PYyHKUMOHanbHoN knasuwm SOURCE Z.
CnegyoLmin NyHKT MEHI0 NO3BONSIET 3a4aTb APKOCTb
MHAMKaummn. Knaeuwa MeHo No3BorsieT nepeknioyaTbCcs
Mexay pexumom mogynsaummn Modulation v BkntoveHnem /
BbIKMNtoydeHnem dyHkumm On/Off. Ecnv BbIOpaH pexum
Modulation, To sipkocTb XY-curHana oyget
MOZYynMpoBaTbLCS aMNNUTyAon Ha Bxoge Z. ApkocTb byaeT
nponopuuoHarnsHa amnnuTyde curHana Ha Z-exoge. Ecnu
BbIOpaH pexum On/Off, To Bce Toukn XY HUXKE KOHKPETHOrO
YPOBHS Ha BXxode Z CTaHyT TEMHbIMU, @ BCE TOYKU BblLLe
3TOr0 YPOBHSI — CBETIbIMW. YPOBEHb MOXET OblTb 3a4aH
yHUBepCcarbHOWM NOBOPOTHOW PYYKOM NOCrne HaxaTust
COOTBETCTBYIOLLEN (PYHKLMOHANBHON KNaBuLLIn.

MoBTopHOE HaxaTue knaeuwm XY B obnactn VERTICAL
nepegHew naHenu BbIKNoYaeT YHKUMIO, ecnv oHa Obina
BKNoYeHa. Ecnu TpebyeTca akTnBmnsauum gpyroro MeHto, To
Ans BbIKMoveHns XY-npegcraBneHns Heobxoanmo ABaxapbl
HaxaTb knasuwy XY.



NW3mepeHus

B npnbope ncnonb3yetcs aBa pasHbIX BUAA U3MEPEHUN
CUrHanoB: KypCopHble 1 aBToMaTudeckme nameperus. Bee
pe3ynbTaThl XpaHATCs B OydepHor namsaTn, o6bem KOTOpon
6onbLue, Yem NamsiTb 0ToOpaxeHus. Pexxum ObicTporo
npocmoTpa (QuickView) obecneunBaeT nony4eHne BCex
OOCTYNHbIX NapaMeTPoB CUrHanbHOM KpUBOW. BCTPOEHHbIN
annapaTHbIf CYETYMK NOKa3bIBaET pe3ynbTaTel NOACYETa B
BblbpaHHOM KaHane.

8.1 KypcopHble usmepeHus

Haubonee 4acto ucnonb3yembii METO U3MEPEHWI B
ocuunnorpade — 3To KypcopHble nsmepeHus. KoHuenuusi
npubopos HMO opreHT1poBaHa Ha Nosly4YeHne OXXmuaaeMblx
pesynbLTaToB U, NO3TOMY, MO3BOSSET MCNOSbL30BaATL HE
TOMbKO OAMH UMK ABA, HO B HEKOTOPbIX PEXMMAaX gaxe Tpu
Kypcopa. KypcopHble uamepeHusi ynpaBnsoTCs KnasuvLLamu:
CURSOR MEASURE, CURSOR MODE, n CURSOR
SELECT u yHMBepcanbHon NOBOPOTHOW pyykon. Bug
n3MepeHusi MoXeT ObITb onpegerneH B MeHI0, KOTopoe
OTKpbIBaeTCcs nNpu HaxaTum knasuwm CURSOR MEASURE.

Puc. 8.1 — MeHI0 BbIGOpa KypCOPHbIX U3MEPEHUN

Kak nokasaHo BbilLe, BbIOOP BMAA M3MEPEHUs] MOXET OblTb
npounsBedeH HaxaTueM COOTBETCTBYHOLLEN PyHKLIMOHANBHON
KnaBuLLK, a BbiGOp BUAA KypCOPHOrO U3MepeHms
yHMBEpcanbHou py4kon. Pe3ynbTaTtbl namepeHun 6yaoyt
oTOBpaKeHbl NoA4 NPOCTPaHCTBOM MacluTabHow ceTkun. [ns
nepemelLeHns Kypcopa criegyet Bolbpatb Tpebyembii
Kypcop knasuwein CURSOR SELECT n ycTaHOBUTbL €ro
MOSoXeHWe C MOMOLLbIO YHUBeEpcanbHou pyyku. Obecneyn-
BalOTCA crnegyoLye BUabl U3MEPEHUIA:

VOLTAGE

B paHHOM pexume ncnonb3yeTcs 2 Kypcopa 415 usmepeHums
3 pasnuuHbIx HanpskeHWn. 3HadeHns V1 v V2 nHaguumpytoT
pa3HOCTW HaNPSPKEHUIN MexXay HyneBor 6a3oBOM NUHUIA U
TEKyLLMMUW NOSNOXKEHNSMMN ABYX KypPCOPOB Ha BblIOpaHHON
KpnBOW. 3HaveHne AV HAMUMPYET Pa3HOCTb HAMPSKEHU
MeXay Kypcopamu.

TIME

B oaHHOM pexuvMe rcnonb3yeTtcs 2 Kypcopa Anst UaMepeHus
3 pasnuuHbIX 3Ha4YEHUA BPEMEHU N SKBUBANEHTHOWM
YacToTbl. 3HayYeHUs t1 n t2 HAULUMPYIOT BpEMEHA MEXOY
MOMEHTOM 3arycka 1 NofioXKeHMeM KypcopoB. 3HadveHue At
MHOWLMPYET BPEMEHHOWN UHTEPBAN MEXAy Kypcopamu.

RATIO X

B gaHHOM pexurme ncnonb3yertcs 3 Kypcopa AN 3MepeHunst
OTHOLLIEHUI MO ocKn X (Hanpumep, koaddpuLimeHTa
3anorHeHns) Mexay NepBbIM 1 BTOPbIM, Y EPBLIM U TPETEUM

Kypcopamu. 3HaueHusi GyayT npeacTaBneHbl B 4 pasnyHbIX
dhopmaTax: ¢ nrnaBatoLLelt 3ansToid, B NpoLeHTax, rpagycax,
pafuaHax.

RATIO Y

B gaHHOM pexurme ncnonb3yetcs 3 Kypcopa AN 3MepeHunst
OTHOLLEHUI No ocun Y (Hanpyumep, BbIBPOCOB) MeXay NepBbIM
1 BTOPbIM, U MEXAY NePBbIM 1 TPETbUM Kypcopamu.
PesynbTaThl NpeacTaBnstoTcs B 2 hopmaTtax: ¢ nrasatoLLen
3ansiTon, B NPOLIEHTax.

COUNT:

B naHHOM pexume ucrnonb3yetcs 3 kypcopa Ans noacyera
NepeceveHnin CUrHaroM YpOBHS1, KOTOPLIA MOXET GblTb
3aaH TPETbMM KypCOpPOM AJ1s1 BpEMEHHOro MHTepBana,
ornpefeneHHoro kak paccTosiHUE Mexay NepBbiM U BTOPbIM
Kypcopamu. Pe3ynbTaT npefcTaBnseTcs B 4 pasnuyHbIX
BapuaHTax: KONMYECTBO NepeceyeHuii ypoBHS Npu
BO3pacTaHuu 1 YobIBAHUU, YNCTIO NMOSIOKUTENBHBIX 1
oTpuvUaTeNbHbIX MMMYMbCOB.

PEAK LEVELS

B naHHOM pexume ncnonb3yeTcs 2 Kypcopa Ans U3aMepeHus
MWHUMarIbHOTO U MakCMMaribHOro 3HaYeHui curHana B
npefenax BpeMeHHOro MHTepBarna, onpeaeneHHoro AByms
Kypcopamu. 3HaveHus Vp- n Vp+ npegcrasnsioT
MWHUMarbHOE U MakCUMaribHOe 3HaYeHUs HanpsKeHUs.
3HauveHne pa3maxa (Vpp) paBHO pa3HOCTU MeXay
MWHUMAarbHBIM U MaKCUManbHbIM 3HAYEHUSIMU.

RMS, MEAN, Standard deviation o

B AaHHOM pexume ncnosnb3yeTtca 2 Kypcopa Ans
BbIYMCMEHNA CpefHEeKBaApaTUYECcKoro 3Ha4yeHuss RMS,
cpefHero 3Ha4veHna MEAN v cpegHekBagpaTn4eckoro
OTKIMOHEHUS O CUrHana Mexay AByMsi Kypcopamu.

Duty cycle

B naHHOM pexume ncnonb3yeTtcs 3 Kypcopa ans
BbluMCIeHMS KO3 DULMEHTA 3aMOSNTHEHUSI CUrHana Mexay
OBYMSI TOPU30HTanbHbIMU Kypcopamu. TpeTuit
BEepTUKarbHbIA Kypcop yCTaHaBNMBaET YPOBEHb, HA KOTOPOM
onpeaeneH kKo3adULMEHT 3anONHEHUS.

Rise-time

B naHHOM pexume ncnonb3yeTtcs 2 Kypcopa afs UsMepeHus
BPEMEH HapacTaHusi U cnaga Mexzay ABYMs Kypcopamu.

V MARKER

B AaHHOM pexume ncnosnb3yeTtca 2 Kypcopa Ans n3MepeHus
OBYX pasfnyHbIX HANPsHKeHUN 1 BDEMEHHOTo MHTepBana.
3HauveHns V1 1 V2 nHOMUUPYIOT HanpshkeHns Mexay
HyneBsoW 6a30BOV NIMHNEN N COOTBETCTBYIOLLMM KYPCOPOM.
3HayeHne AV nHauLmMpyeT pasHOCTb HaNPshKeHUn Mexay
ABYyMS Kypcopamu. 3HaveHune At MHAMUMPYET BPEMEHHON
WHTEpBan Mexay HUMW.

MyHKT MmeHlo AUTO SOURCE MOXeT ObITb BKMKOYEH UK
BbIKITIOYEH C MOMOLLIbIO COOTBETCTBYHOLLMX KNaBuLL
dyHKumoHansHoro meHto ON n OFF; akTBHOE COCTOsIHNE
oTMeyaeTcs cuHum dooHoM. Ecnu BeibpaHa dyHkuus ON, To
KYyPCOpHbIe n3MmepeHus ByayT BbIMOSNHATLCH B aKTUBHOM
KaHane; Takum ob6paszom MOXXHO BbICTPO BbINOMHUTL CXOXNE
n3MepeHust 4ns pasHbix curHanos. Ecnv BeibpaHa dyHkuua
OFF, T0 nsmepeHunsa 6yayT NponM3BoAnTLCS B KaHarne,
BbIGpaHHOM B MeHio SOURCE.

Mpy HaxxaTum pyHKUMOHanNbHoM knaenwm SET BbIOpaHHbIE
Kypcopbl 6yayT aBTOMaTU4eCKN yCTaHOBIEHbI B ONTUMAasibHbIE
MONOXeHWs BAOMb KPMBOW curHana; dyHKUMS No3BoNseT
YCTaHOBUTb Kypcopbl BbICTPO 1 onTuMarnbHeiM obpasom. Kak
y>Ke YNOMMHarock paHee, Kypcopbl Takke MoryT ObiTe
YCTaHOBEHbI BPYYHYHO C MOMOLLbI0 YHUBEPCANbHOW PYYKn
nocre Haxatus knasuwmn CURSOR SELECT un ux Bbibopa. B
cryyae ecnv aBToMaTU4eCKoe pacrnoriokeHne He paboTaeT ¢
OTAElbHBIMM CAOXHBIMY CUTHaNamm, TO KypCcopbl MOXHO
yCTaHOBUTb B NpegBapuTenbHO 3a4aHHOE MOSoXKeHne
HaxkaTneM oyHKLUMOHanbHom knasuwn CENTER.



MNocnegHuin NYHKT MEHIO NO3BONIAET BbIKNO4YaTb KypCOpPbI
HaXatnem COOTBeTCTByPOLLI,eVI (byHKLI,I/IOHaJ'IbHOl;I KrnaBuLLN.

Knasnwa CURSOR MODE oTkpbiBaeT nyHKT GLUE TO.
[aHHbI pexynM MOXeT ObiTb BKIMIOYEH UNK BbiKMtodeH. Ecnn
OH BKITHOYEH, TO Kypcopbl 6yayT "MpukneeHsl” kK curHany, To
eCcTb OHM ByayT aBTOMaTMYeCKV CreaoBaTh 3a BCEMU
N3MEHEHUSIMUN MOMOXEHNS 1 ynpaBneHnem macwtabom, a
Takke OygyT MHAULMPOBATL HOBbIE Pe3ynbTaTbl U3MEPEHUIA.
Ecnu gaHHbIN peXxyM BbIKIMIOYEH, TO Kypcopbl OCTaHYTCs Ha
CBOMX MeCTax BHe 3aBMCUMMOCTU OT Jtob0ro nepemeLLeHunst
Uy nameHeHust Mmacwutaba curHanos.

8.2 ABTOMaTUyeckume UsmepeHus

Ocuunnorpadbl cepum HMO obecneunBaoT BO3MOXHOCTb
KaK KypCOPHbIX, TaK U aBTOMaTUYECKUX 3mepeHuit. Mpu
HaxaTtum knasuwm AUTO MEASURE B obnact ANALYZE
Ha nepegHen NaHenm oTKPOETCH MEHIO aBTOU3MEPEHWN.

| ‘EtEsr At

Puc. 8.2 — MeHI0 Ans HACTPOMKU aBTOMaTU4YECKUX U3MEPEHUN

[aHHoe MeHI0 coaepXuT ABe PYHKLMM aBTOMaTUYECKUX
namepeHnn MEASURE 1 n MEASURE 2, koTopble MOryT
6bITb BKMoYeHsl ON unum BeikntoveHsl OFF coOTBETCTBY-
IoWUMK pyHKUMOHaNbHbBIMK KrnaBuwamn. CBSI3aHHbIE C HUM
PyHKUMOHarbHbIE MEHIO OTKPbIBAIOT OKHA BbiGopa npu
HaXkaTnm COOTBETCTBYIOLLIEN KraBuULLIN MeHI0. Kaxxgoe OKHO
NpeAcTaBrsieT BCe BO3MOXHbIE BUAbI U3MEPEHWUIA, KOTOPbIE
MOXHO BblbpaTb YHMBepcanbHOM pyykon. CTouHWK ans
n3MepeHui MoXeT ObiTb BblIOpaH yHMBEpCcanbHON KnaBuLLEen
nocre HaxaTus CooTBETCTBYOLLEN DYHKLMOHANBLHON
knasumwwu. CNncok JOCTYMHbIX NCTOYHMKOB MOKa3biBaeT
TOrMbKO OTOOpaxaemble KaHanbl. PesynbTaThl
oTOBpaXKaloTCs B MPAaBOM HWKHEM YrNy 3KpaHa.

OocTynHbI cnepyowmne BuabI U3MepPeHUi:

MEAN

B naHHOM pexnmMme namepdeTca cpegHee 3Ha4yeHmne curHana.
Y nepmogn4eckmnx curHanoB N3MepAeTCAd TOJIbKO I'IepBbIVI
nepwvoa, nokasaHHbIN C neBon CTOPOHbI MacLUTaGHOWN CeTKu.

RMS

B faHHOM pexume n3mepsieTcs 1 BblUUCISIeTCS cpeaHe-
KBaZpaTuyeckoe 3HauYeHne curHana, Ho Tonbko Anst oTobpa-
»KaeMblIX y4acTkoB curHana. Ecrnv curdan nepuoguyueckuii,
TO MCMONb3YeTCs NepBbI 0TOGpaXKaeMblii nepuog,.
Bbluncnsietcs "nctuHHoe CK3".

AMPLITUDE:

B naHHOM pexumMe nsmepsieTcs aMmniutyaa npsiMoyronbHoro
curHana. Ha ocHoBe 3Toro BblMCAseTca NnoTeHuuansHas pas-
HOCTb MEXAY BbICOKUM U HU3KMM ypoBHsMM (Vtop u Vbase).
MN3mepeHune BNUseT TONbKO Ha BblIBpaHHbIN kaHan u Tpebyet
X0Ts1 6bl OAHOrO MOMHOro Neproda 3anyLLeHHOro curHana.

NW3mepeHus

TOP LEVEL:

B naHHOM pexuvme n3mepsieTcs cpegHuii ypoBeHb Hanpsixe-
HUS1 BICOKOTO YPOBHS! NPSIMOYrofibHOro curHana. To ectb,
n3MepsieTcs cpeaHee 3HadYeHue dnyktyauui (6es Bbibpoca).
N3mepeHne BNUSIET TONbKO Ha OAWH BblGPaHHbIN kKaHan u
TpebyeT xoTa 6bl 0AHOrO NOSHOTO Nepuoaa 3anyLieHHOro
curHana.

BASE LEVEL:

B naHHOM pexumMe uamepsieTcsl CpeaHUin YpoBeHb
HanpsHKeHWs1 HU3KOTO YPOBHS! NMPSIMOYTONbHOro curHana. To
€CTb, U3MepsieTcsl CpefHee 3HaveHue nykTyaumii (6e3
BbIGpOCa). VI3MepeHue BNUsIET TONMbKO Ha OAWH BbIGpaHHbIN
kaHan n TpebyeT xoTa Gbl OAHOIO NOMHOro Nepuoaa
3anyLLEeHHOro curHana.

PEAK-TO-PEAK

B naHHOM pexunme n3mepsieTcs pasHOCTb HanpshKeHUiA
Mexay MUHUManbHbIM U MakCUMarnbHbIM 3Ha4YeHNAMU
oTobpaxaemoro curHana.

PEAK +
B naHHOM peXnme namepdaeTca 3Ha4eHne NoNoXnTenbHOro
NnnuKa 0To6pa>|<aeM0ro CurHana.

PEAK —
B naHHOM pexnmMme namepdeTca 3Ha4YeHne oTpuuaTeribHOro
NnnuKa 0To6pa>|<aeM0ro CurHana.

PERIOD

B naHHOM pexnmMme namepdeTca AnnTenbHOCTb nepunoaa
curHana. I'Iepmo,q onpenenaeTcd Kak BpeMd Mexay osByma
OANHaKOBbIMU y4HaCcTKaMu nepnogn4eckoro curHana.

FREQUENCY

B naHHOM pexuMe n3MepsieTcs YactoTa curHana kak
BenuumHa obpaTtHas nepuogy. Mcnonbayercst Tonbko
nepsbIii nepuogd. iamepeHue 0THOCUTCS TOMbKO K
BbIGpaHHOMY KaHary.

COUNT +

B AaHHOM pexuMe NoACUHUTLIBAETCS YMCIO NONOXKUTENbHbIX
oTOGpaKaeMblX UMMYIbCOB. [MoNOXUTENbHbIA UMMNYIbC
onpeaensieTcsl Kak CoCTOsILLMIA U3 NepeaHero 1 3agHero
(PPOHTOB. YPOBEHb NEPEKIIOYEHUS BbIMUCTSIETCS U3Mepe-
HMeM cpefHero 3HayeHus curHana. NepeceyeHne gaHHoOro
YPOBHS1 TONbKO B OHOM HarpaBfeHUn He yYnTbIBaeTCs.

COUNT -

B naHHOM pexuMe NoACYUTLIBAETCS YMCO OTpULaTeNbHbIX
oTobpaxaeMbix MMNyNbCoB. OTpuULaTenbHbIA UMY NLC
onpefensieTcs kak COCTOSALLMIA U3 3aJHEr0 U NepeaHero
dpoHTOB. Kak 1 paHee, B ka4eCcTBe ypOBHs 3anycka
U3MepsieTCs U UCMOMNb3YyeTcs CpeHee 3HaYeHne curHana.
MepeceyeHne fAHHOTO YPOBHS TOMBKO B OHOM
HanpaBleHnn He YYUTHIBAETCS.

COUNT +/

B naHHOM pexvMm NpomcxoamT NOACHET NOMOXUTENBHBIX
nepenagoB (nepegHux pOHTOB) curHana B obnactu
oTobpaxeHus. Kak u paHee, B ka4eCTBe YPOBHS 3anycka
N3MepsIeTCst 1 UCNONb3yeTcsl cpefHee 3HaYeHne curHana.

COUNT-/

B naHHOM pexvm NpovcxoauT NOACHET OTpULATENbHBIX
nepenagos (3agHux POHTOB) cUrHana B obnactu
oTobpaxeHusi. Kak u paHee, B ka4eCTBe YPOBHS 3anycka
n3MepsieTcst 1 UCNONb3yeTcsl cpefHee 3HaYeHne curHana.

PULSE WIDTH +:

B naHHOM pexuMe n3mepsieTcs AnUTenbHOCTb (LUMpUHa)
MONOXUTENBHOIO UMMYNbca. MoNoXUTENbHBIN UMMYIILC COC-
TOMT K3 NepeaHero poHTa, 3a KOTOPLIM CriefyeT 3aAHUNA.
WN3mepeHve BnNusieT ToNbKo Ha oaWH BbIOpaHHBbI kaHamn v
TpebyeTcsl xoTs 6bl 0AWH MOMHbBIN NEPUO CUTHanNa 3anycka.
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PULSE WIDTH -:

B paHHOM pexxume namepsieTcs WrpuHa oTpulaTensHoOro
MMMynbca. oTpulaTenbHbIN UMMYIbC COCTOUT U3 3a4HEro
¢poHTa, 3a KOTOpbIM creayeT nepeaHuin. NamepeHne
BMMSIET TOMbKO Ha OAWH BblbpaHHbIN KaHan n TpedyeT XoTs
6bl OAHOrO NOMHOro Nep1oAa 3anyLLeHHOro curHana.

POSITIVE DUTY CYCLE:

B gaHHOM pexrme n3mepseTcs NonoXUTENbHbI

KO3 PULIMEHT 3anornHeHns. [insa atoro, uamepsieTcs
MonoXuTernbHast YaCcTb M3MEHEHNS CUrHana B 0gHOM nepuoae
1 6epeTcs ee OTHOLLEHWE K Mepuody curHana. MiamepeHue
BMUSIET TOMbKO Ha OAMH BbIOPaHHbIN kaHan u TpebyeT XxoTH
6bl 0QHOro NOSHOIO NeproAa 3anyLeHHOro curHana.

NEGATIVE DUTY CYCLE:

B naHHOM pexvme namepsieTcst oTpuLaTenbHbIA

KO3 PULIMEHT 3anornHeHns. [nsa atoro, uamepsieTcs
oTpuLaTenbHas YacTb U3MEHEHNS CUrHana B OgHOM nepuoae
1 6epeTcs ee OTHOLLEHWE K Nepuody curHana. MiamepeHue
BMUSIET TOMbKO Ha OAMH BbIOPaHHbIN kaHan u TpebyeT xoTH
6bl 0QHOro NOSHOO NeproAa 3anyLeHHOro curHana.

RISE-TIME

B paHHOM pexxume namepsieTcs BpeMsi HapacTaHusi NepBoro
oTOGpaKaemoro NoNoXmTensHOro nepenaga (nepegHero
poHTa). Bpems HapacTaHust onpegensaeTcs Kak BpeMeHHON
MHTepBan mexay 3HadyeHusamm 10 n 90% oT nonHown
amMnanTyabl.

FALL TIME

B naHHOM pexume namepsieTcs BpeMsi cnaga nepsoro otob-
paxxaemoro oTpuvuaTensHoro nepenaga (3agHero poHTa).
Bpems cnaga onpegensercs Kak BpeMEeHHON MHTepBarn
mMexay 3HadyeHnsmn 90 n 10% OT NonHOW amnnAuTyabl.

o-STD. DEVIATION
B naHHOM pexunme n3mepsieTcs cpefHekBagpaTm4eckoe
OTKIMOHEeHUe aMNnNnUTyAbl cUrHana.

TRIGGER FREQ

B paHHOM pexnmMme namepdeTca Yactota CurHana 3anycka
KaK BeJlMM4nHa, o6paTHa;| €ro nepvuopgy. VcTovHuk gns
0AHHOIo n3amMepeHua ABnAeTCA TeKyLnm Bbl6paHHbIM
NCTOYHMKOM 3anycCka. I/IamepeHme npon3BoanTcAa C
NnOoMOLLbO 6-pa3p$mHoro annapaTtHOro c4HeT4uKka.

TRIGGER PER.
B naHHOM pexunmMe ¢ NOMOLLbIO annapaTHoro cyeTymKa
n3mepseTca nepuop 3anycka.

9 AHanus3 gaHHbIX

Ocuunnorpadbl cepun HMO ocHalLeHbl MHOXECTBOM
hYHKUMIA aHanm3a coxpaHeHHbIX HabopoB AaHHbIX,
KoTopble ByayT oTobpaxaTtbCcs Ha akpaHe. [ns NpocTbIX
MaTemMaTU4ECKMUX DYHKLIMIA UCMONb3YETCS PEXMUM BbICTPbIX
maTemaTmyeckmnx onepauumi "Quick mathematics". Pegaktop
hopMyn No3BonsieT co3naBaTtb Gonee CrnoXxHbIe hYHKUMM 1
CBSI3V MEXAY HUMUW. YacCTOTHbIN aHanu3 fOCTyNeH NPOCTbIM
HaXxaTWeM KrnaBuLLN.

9.1 BbIcTpble MaTeMaTU4ecKue onepauum

Mpu HaxaTnm knaesuwn MATH Ha nepegHern naHenn
npubopa BbI3bIBAETCSA COKpaLLEeHHOe MEHIO, a Krasuiia
NnoJCBEYMBAETCS KpaCHbLIM LIBETOM.

Pspnom c HwkHel knasuwen QM/MA dyHKLMOHaNbHOro
MEHIO BKITIOYEHHbIV pexum byaeT MHAMLMPOBATLCHA KpacHbIM
uBeToM. QM (Quick Mathematics) — pexxum BbICTpbIX
mMaTeMaTu4eckmx onepauui, MA — pexunm pacLUMpeHHbIX
MaTemMaTuyeckmx onepauumn. [Npu HaxaTum gaHHON
PyHKUMOHAIbHOW KnaBuLn 6ygeT NpoMcxoanTb
nepexntoyeHe Mexay ABYMs BapuaHTamy mat. onepauui.
T [l 12 o] 2058

Puc. 9.1 — CokpallleHHOoe MeHI0 MaTeMaTU4eCKnxX onepauumn

MpegBapuTeneHO 3agaHHble MaTemaTuyeckne yHKUMN
MOrYT ObITb BKIMOYEHbI HAXXaTUeM COOTBETCTBYHOLLMX
KnaBuL YHKLMOHANBHOIO MeHo. Ecnn dbyHKuMS BKNtoyeHa,
TO YepHble TOYKM CTaHyT KpacHbIMU. Ecnn akTvBMpoBaHbI
ABe byHKUMN, TO OCTarbHbIe TOYKN CTaHyT cepbiMn. Ecnn
Heobx0OMMO MPOBECTU CIIOXEHWe, BbluMTaHUe, YMHOXEHWE
UNv geneHve Mexay OBYyMs KaHanamu, To cHavana
Heobxoanmo ybeautbest, YTo oH hyHKUMM QM okpalleH
KpacHbIM LiBeToM. COOTBETCTBYHOLLIEE COKPALLEHHOE MEHIO
CAYXUT Ansi Bblbopa Tpebyemon dyHKLMu.

Puc. 9.2 — MeHI0 6bIcTpbIX MaT. onepauun Quick mathematics



Tpl/l BEpPXHUE KnasuLn MEHIO NO3BOJIAKOT BbI6VIpaTb KaK
NUCTOYHUMKN, TaK 1 onepauunn. B kayecTBe MCTOYHNKOB
OOCTYMHbI BCE aKTNUBHbIE KaHallbl. ,D,OCTyI'IHbIe onepauunu:
CIoXeHne n BblMUTaHue.

9.2 PepakTtop dhopmyn

B npubopax cepun HMO umeetcst 5 HabopoB maTemaTnyec-
Knx oopmyn. Kaxabin n3 HabopoB COAEPKUT 5 BbIPaXKEHUN,
KOTOpble MOTyT ObITb M3MeHEeHbI NPV MOMOLLM pedakTopa
dopmyn Ans co3gaHust 6onbLuero KonuyecTsa KOMMIEKCHbIX
maTemaTunyeckmx doopmyrn. OHu obo3HaveHbl oT MAL go
MADS. [locTynHble onepauuu:

— CnoxeHne — OrtpuuatensHoe
— Bbluntanune 3HayeHune
—  YMHOXeHue — OObpaTHasa BenuynHa
— [OeneHne — WHBepTuMpoBaHHOe
— Makcumym 3HayeHve
—  MuHnmym — [ecatuyHbin norapundpm
— DBosBegeHue B — HatypanbHbii norapndpm
KBagpart —  OuddepeHunpoBaHue
— KsagpaTtHbii KOpeHb  — WHTerpupoBaHue
— Mogynb — O®HY c BUX
— [MonoxurensHoe - ®BYcbBbUX
3HayeHune

Puc. 9.3 — PepgakTop chopmyn ansa Habopa dopmyn

VcTouHukamn ans BelpaxkeHun B oopmyne MAL cniyxaT
BXoAHble kaHanel CH1, CH2, CH3, CH4 u koHcTaHTa, KoTopast
MOXeT ObITb 3aaaHa. Popmyna MAL aBnsietcs
OOMONHUTENbHBIM UCTOYHUKOM Anst popmynbl MA2. [ing MA3
[ONONHUTENbHBbIMU NCTOYHUKaMK aenatoTca MAL1 n MA2. na
MA4 gononHuTensHbIMKM UCTOMHUKaMK aBnsatoTess MAL, MA2,
n MA3. ina MAS5 gononHUTeNbHbIMU UCTOYHUKaMW SBMSIOTCA
dopmynsl oT MAL o MA4. N3 aTnx 5 BbIpaXKeHUI MOXHO
co3aaTh Bcero 5 pas3nuyHbix HAOOPOB, KOTOPLIE 3aTEM MOXHO
OyOeT COXpaHATb U Bbi3bIBaTb.

HaxaTtb knasuwy MATH anga gocTtyna kK pegakropy ¢oopmyn,
3aTem BbibpaTb hopmyny "MA" camol HWXKHEN KnaBuLLen
PYHKLMOHAMNBHOIO MeHto (T.e. ooH MA gorkeH ObiTb
OKpalLieH B KpacHhbI LUBET), fanee Haxatb knasuwy MENU B
obnactn VERTICAL nepegHen naHenu. OTKpoeTcst MeHio, B
KOTOPOM Ha cvHeM dooHe ByAeT MokasaH NyHKT MeHIo
FORMULA SET. Tenepb NOBOPOTHOW PY4KON MOXHO BblbpaTh
Tpebyembii Habop dopmyrn (M3 5 BO3MOXHBIX). B AaHHOM
PYHKUMOHANBEHOM MEHIO MOXXHO Ha3Ha4Tb Ha3BaHWA
Habopam copmyn (0o 8 cMMBOIOB), 3arpy3uTb Habop
dopmyn (M3 BHyTPEHHeN NnamsaTn unu ¢ USB-HocuTtensl),
coxpaHuTb Habop hopmyn (Ha BHYTPEHHIOK MNaMATb UMK Ha
USB-HocuTenb), a Takke n3meHnTs Habop dopmyn. Beog
chopMyn NPOU3BOANTCS HaXXaTUEM (DYHKLIMOHANLHON
knasunwm MODIFY. OTKpoeTCH MeHI0, B KOTOPOM BblOpaHO
BepxHee none seoga EQUATION. YHuBepcanbHas pyyka
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no3BonsieT BbIbpaTe A0 5 BblpaXeHwi (CTaHaapTHble
Ha3BaHus MAL...MAS); ecnu 3agaHo MeHee 5 BbIpaXXeHWit, TO
nocregHsaa dopmyna npuseget k nomo NEW. MNpu nomoLum
PyHKLMOHANbLHOM Knasmwm ADD MOXXHO JOMOMHUTL HAGop
dopmyn HoBol doopmyrnoi. Ecniv 6bina BeibpaHa dopmyna
unu gobasneHa HoBasl, TO hyHKUMOHaMNbHas KnasuLa
MODIFY wucnionb3yeTcs Ans akTmBusauum napameTpa
PARAMETER (OH aKTUBM3UpOBaH, ECIN CMOBO NOKa3aHo Ha
cuHem cpoHe). Mocne BblIbopa onepaTopoB 1 onepaHaoB Ha-
XaTb pyHKUMOHanNbHyo knasuwy MODIFY ans aktmeusauum
nHavkaumm DISPLAY (ecnu BknOYeHO, TO crioBo OyaeT noka-
3aHO Ha cuMHeM choHe). B AaHHOM MeHI0 MeeTCsl BO3MOX-
HOCTb OTODpPaXKeHWs1 BblpaXKeHui, [ob6aBneHns r3nyeckmnx
edvHWL n3Mepenns (Hanpumep, A) U Ha3Ha4YeHUst UMEH.

Ha puc. 9.4 B popmyne MA1 B kaHan 1 no6aBneH Tok

100 mKA. B meHIo Anst BBOA4a KOHCTaHT MOXHO NPOM3BECTU
BbIOOP M3 CreaytoLLero cnmcka KOHCTaHT, MPOM3BOAUMBIWA
HaxaTunem knasuwmn CONSTANT 1 noBopoTOM
YHUBEpPCarnbHON PyYKu:

- Pi

— 2xPi

- 0,5xPi

Monb3oBaTens 1...10

(nonb3oBaTternb MOXeT 3agaTb A0 10 KOHCTaHT)

Ecnu, Hanpumep, BbibpaHa KoHcTaHTa User 1, To ee 3Have-
HWe MOXHO 3aaTb C MOMOLLLIO YHUBEpCaribHOW pyyKu nocne
HaxxaTusl pyHKUMOHanbHyo knasuwy VALUE. Cnepysi Ton xe
npoueaype, MOXHO 3aAaTh AECATUYHYIO 3anATYIO U BO3MOX-
Hyto npuctasky CW. [ocTynHel cnegytowme npucrasku CUL:

- m  (munnu, 10-3) - (kuno, 103)
- (Mukpo, 10-6) - (mera, 106)
- (HaHo 10-9) - (rvra, 109)

(nvko, 10-12) -
(dbemTo, 10-15) -
(atTO, 10-18) -
(3enTo 10-21) - (setTa 1021)

-y (nokTo, 10-24) - (noTTa, 1024)

MyHkT meHo UNIT npegocTtaBnsieT crnegytoLwmii Cnmcok
edvHuL, BbIBUpaeMbIX YH1BEPCanbHON NOBOPOTHOM PYYKON:

(Tepa, 1012)
(neta, 1015)
(akca, 1018)

|
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-V (BombT) - m (nw)

- A (Amniep) — Pa (Mackanb)

- Q (Om) - m  (meTp)

— V/A (BonbTHa Amnep) — g (yckopeHue)

— W  (BaTtrm,aktuBHas — °C  (rpagyc Lienbcus)
MOLLLHOCTb) - K (KenbBuH)

— VA (BomnbT-amnepbl, — °F (rpagyc ®apeHreiiTa)
nosnHas - N (HbtoToH)
MOLLLHOCTb) - J (Oxoynb)

— VAr (BonbT-amnepbl, - C (Kynow)
peakTMBHas — Wb (Bebep)
MOLLLHOCTb) - T (Tecna)

— dB (meuwuben) — (dez) (necaTn4YHbIN)

— dBm (ob Ha — (bin) (oBOWYHbIN)

1 mBT, nBbMBT) — (hex) (wecTHaguaTepuy-

— dBV (obHalB, nbB) HbIIA)

- s (cekyHpa) — (oct) (BoCbMEpPUYHBIN)

— Hz (Fepw) — DIV (peneHue,

- F (Papan) MacluTabHas ceTka)

- H (Cenpw) — px  (nukcenb)

%  (NpoueHT) - Bit (6ur)
°  (rpapyc) - Bd (6on)
— Sa (otcuer)

Mocne BBOAa 3Ha4YeHUs, NPUCTaBKW, eguHMLbI (Mnn NoGown
KOMOMHaLMN) HaxaTb PyHKLMOHanbHY0 knasuwy STORE:
KOHCTaHTa byaeT coxpaHeHa no agpecy USER 1, 3atem cuc-
Tema aBTOMaTU4eCKN BEPHETCS B MEHIO AJ151 BbIPaXEHUN.
MoxHo coxpaHuTb A0 10 KOHCTaHT, 3afaHHbIX
nonb3oBaTtenem.



AHanus3 gaHHbIX

B faHHOM MEHIO KaXXOoMY 13 5 BbIPaXKEHUIA MOXXHO Ha3Ha4nTb
MMS: ANs 3TOro cHayana cnegyeT BolopaTte Tpebyemoe
BbIpaXXEHWNE, 3aTeM HaxaTb Camyto HDKHIOK KNaBuLLY MEHIO
NAME, koTopas OTKpOeT OKHO BBoAa. Tenepb MOXHO 3afaTb
1ms (30 8 CMMBOMOB) C MOMOLLBIO YHUBEPCANbHON PYYKN
nocne HaxaTus knasmwmn CURSOR SELECT; ums 6yaet
NPUHATO Nocne HaxaTns yHKLMOHAaNbHOM KnasuLLIn
ACCEPT n otobpaxeHo BmecTto MAL ... MA5. 3Ty npoueaypy
MOXHO NPOBECTN NO OTAENBLHOCTU ANSi BCEX BbIPaXKEHN.
Mocne BBOAA BCEX BbIPaXEHUIN, KOHCTAHT U Ha3BaHUA MOXHO
[obaBuTb Ha3BaHWe Ans AaHHOro Habopa chopmyn HaxaTueM
dyHKUMoHanbHon knaemwmn NAME B meHto Habopa cdopmyn

Puc. 9.4 — BBoA KOHCTaHT U eAVHUL, U3MEPEHUs

1 BHOBb Crieys BbllleonucaHHon npoueaype. MonHbIn
Habop dopmMyn MoxeT BblTb COXpaHeH B npubope unn Ha
USB-HocuTene. [1na atoro Haxatb yHKLMOHANbHYIO
knasuwy STORE, oTkpoeTcs MeHto, KoTopoe no3sonsieT
BblOpaTb HOCUTENMb HaXKaTeM BepxHeln KNaBuULLM MEHIO
(BHYyTpeHHUI, USB Ha nepegHen naHenu, USB Ha 3agHen
naHenu). HWkHWIA NyHKT MeHio no3sonseT 4obaBuTb
Ha3BaHue Habopy dopmyn. KoMmeHTapuin MOXET ObiTb
pobaBneH HaxaTveM yHKLMOHANbHON KraBuwmn
COMMENTARY. lNpn HaxxaTnm yHKUMOHANBHOW KnaBuLLmn
STORE BbIGpaHHbI Habop hopmyn BMeCTe C Ha3BaHUEM U
KOMMeHTapuem OyfeT coxpaHeH B BblbpaHHOM MecTe.

CoxpaHeHHble Habopbl hopMyn MOryT GbiTb Bbi3BaHbI B
no6oe Bpemsl. [ns1 9TOro criegyeTt akTMBNPOBaTb PEXMM
MaTemaTuyecKnx onepaumm Haxatvem knasvwm MATH, a
3aTem HaxaTb knasuwy MENU u pyuky V/DIV. B gaHHoM
MeHI0 nosiBuTCs NyHKT MeHto LOAD. lNMocne ero Bbibopa
OTKPOETCS OKHO YNpaBneHusi AaHHbIMK, B KOTOPOM ByayT
nokasaHbl JaHHbIEe ANs 3arpy3kn U3 BHYTPEHHEN NamsaTH ,
ecnu BcTasneH USB-HocuTenb, cofepxalumecs Ha Hem
AaHHble. BbibpaTte Tpebyemoe MecTononoxeHne gaHHbIX 1
HaxaTb knasuwy LOAD.

9.3 YactoTHbIN aHanu3 (BMN®d)

PYHKLMSA YaCTOTHOIO aHann3a MoXeT ObITb Bbl3BaHa
HaxkaTuem knaeuwn FFT B o6nactu ANALYZE Ha nepeaHen
naHenu, knaeuvwa 6ygeT nogcseyeHa 6enbiM LBETOM, a
3kpaH 6yaeT pasgeneH Ha ABa OkHa C MacLITabHbIMK
ceTkamu. B BepxHeln MeHbLUel YacTu byaeT nsobpaxeHa
ocuunnorpaMmMa curHana, B HwkHel 6onbLuen Yyactu byget
nokasaH pesynbtat blNd-aHanusa.

HwxHee okHo oTobpaxeHus BN 6yaet BoigeneHo 6enon
pamkoi. OTO o3Ha4aeT, 4To GosnbLuasa pyyka B obrnacTtu
pa3BepTKM Tenepb MCnonb3yeTcs Anst Bblbopa nonockl
063opa yacToT, a Manasi pydka X POSITION — ansi
HaCTPONKK LieHTpanbHo YactoTbl CENTER. BIN$
BblYMCNAETCA AnA He bonee, YeM 65536 HAKOMMEHHbIX
OTCYETOB.

Ratrash

1

Puc. 9.5 — B1®-npeactaBneHue curHana

WHopMaLums o HacTponkax Ans oTobpaxeHns BpeMeHm
OygeT nokasaHa B BEpXHEM 1eBOM yriy, uHdopmaums o
macwtabe 1 nonoxeHun obenx NUHUN ceTkn n 06
oTobpaxeHun BINd (nonoca o63opa u LieHTpansHas
YyacToTa) nokasaHbl nog 6onbLwmm okHoMm. OZHO U3 OKOH
sipye gpyroro, nocne Bbibopa dyHkuum BId spue byner
okHo BIMN®. bonbliasa pyyka B obrnactn napameTpoB
pa3BepTKM ycTaHaBnmBaeT nonocy o63opa, a manas pydka
X-POSITION — ueHTpankeHyto YacToTy. [pu HaxaTum
6onbLon pydkm SCALE TIME/DIV oTobpaxeHne HacTpoek
pa3BepTKM CTaHeT sipde, 1 obe pyyky NPoAosKaT BbIMOMNHATL
CBOM 00blYHbIE PYHKUMW. [Tpr NOBTOPHOM HaxaTum
6onbLion pydkn SCALE TIME/DIV HacTpoiika
MacLTabnpoBaHus 1 MONOXKEHNS CTAHET sipye, 1 obe pyyku
OyayT perynupoBaTtb PYHKLUIO MacLuTabupoBaHmsi.
PacwupeHHoe meHto BlN® oTkpoeTcs nocrne NOBTOPHOro
HaxaTtus knasuwm FFT.

B BepxHeM MeHI0 MOryT 6bITb BbIGpaHbl pexXumbl
oTobpaxeHus NORMAL, ENVELOPE, n MEAN. ®yHkuuns
ornbatowwen ENVELOPE 6yaet otobpaxaTb MakcuMmarbHble
3HayeHus cnekTpa BCex 3axBayeHHbIX CUrHaNoB NoBepx
ApYr Apyra; 910 NpuBeaeT K hopMMPOBaHMIO 30bpaxeHns
ormnbatoLLein nnm obnactu co BCeMu Koraa-nmoo
nonyyeHHbIMn pesynbTatamu BId. MNpn HaxaTum
COOTBETCTBYHOLLEN (PYHKLUMOHANBHOWN KMaBULLIN MOXHO
BbIBECTU OTOOPaKeHNe CpedHEero 3Ha4eHns; Npy NOMOoLLM
YHUBEpPCarbHON PyYKN MOXHO BbIOpaTh YNCMO yCpeaHEeHNI B
cTeneHsax 2 ot 2 ao 512.

MeHto POINTS no3BonsieT BbibpaTe KONMMYECTBO TOYEK,
mcnonb3yeMblx Ans BoluncneHus brd. Hactponky MOXHO
NPOWN3BECTM YHMBEPCAIbHON Py4Kon. Bo3MOXHbIE 3HaYeHUS:
2048, 4096, 8192, 16384, 32768, 65536 TO4ex.
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Puc. 9.6 — PacwupeHHoe meHio BMN®



MyHKT pyHKUMOHanbHOro MmeHio WINDOW nossonsieT
BblbpaTb OOHY U3 CrieayroLLmMX OKOHHbIX (OYHKLIMIA:

—  X8HHUWHra — X3MMUHra
— bBnakvena — Ksapgpathyto

Mpw BbIGOPE NyHkTa MeHO Y-SCALE amnnutyga BIN® moxet
6bITb 0TOOpaXKeHa NMMBo B NMUHENHOM (Bagg), MO0 B norapud-
Muyeckom Maclutabe (abmBT, ABB). Ecnn B kKayecTBe
ncTovHuka BrNd Heobxoaumo 3apatb Opyron kaHarn, To ero
MOXHO BblOpaTb MPOCTbIM HAXaTUEeM COOTBETCTBYIOLLEN
KNaBuvLLM KaHana. Ytobbl BbIkNouMTe dyHKUmo BIN® cnepyet
NOBTOPHO HaxaTtb Knasuwy FFT unu ncnons3osarb
dyHKUMoHanNbHyto knasuwy FFT OFF. Ocumnnorpad
BEPHETCS B COCTOsSIHME Nepes BbIOOpoM (oyHKLMKN BId.

9.4 WU3mepeHMns ¢ GbICTPLIM NPOCMOTPOM

MamepeHus ¢ pyHKUMe BbICTPOro NpocMoTpa BKIYarTCs
HaxxaTnem knasuwmn QUICKVIEW B obnactn ANALYZE
nepegHen naHenu. BknioyeHne pexrnma nHamumpyetcst
NoACBETKOW AaHHOW KnaBuLK. [JaHHbIA pexum no3sonseT
M3MepSATb cneayrolme 5 napameTpoB, KOTOpbIe
oTobpaxaloTcst HenocpeacTBEHHO B obnacTu curHana:

— MakcmanbHoe HanpsikeHve
— CpegHee HanpsikeHve

— MwuHumanebHoe HanpspkeHne
— Bpems HapacTaHus

— Bpewmsa cnaga

Elue 4 gononHWUTenbHbIX NapameTpa 0To6passaTcs B MpaBoM
HWXKHEM YTy aKpaHa:

— CpeaHekBagpaTMyeckoe 3HadeHne
Mepuopg

YacToTa

— Pasmax HanpspkeHus

B pexxmme GbICTPOro NpocMoTpa MOXET OblTb BKIIHOYEH
TONbLKO OAWH KaHan. Ecrnv HaxxaTnem AaHHOW KnasuLm
BblbpaH gpyron kaHan, To BeibpaHHbIN 4o 3TOro kaHan 6yget
BbIKItoYeH. [pn aTom ByayT nokasaHbl NapameTpbl HOBOIO
KaHana. py NOBTOPHOM HaXKaTuUM KNaBuULLIN OTKPOETCA
yHKUMOHaNbHOE MEHI0, rAe MOXET ObiTb BbibpaH pexvum
TecTupoBaHusi PASS/FAIL. [Npy NOBTOPHOM HaxaTum
knasuwm QUICKVIEW cnegyeT AaTb BO3MOXHOCTb
aKTUBM3MPOBAaTLCA BCEM KaHarnam, KoTopble 6binm
aKTMBM3NPOBaHbI 4O HaXaTus KNaBuLLIN N BXOAA B PEXUM
ObicTporo npocmoTpa(Quieckview).

9.5 TecTt PASS/FAIL Ha ocHOBe Macok

Onsa poctyna k pesxumy PASS/FAIL Heo6xoanMo BbINOMHUTL
cnepyowne AencTBUA: ABaX bl HXaTb KnaBuLLy
QUICKVIEW B obnactn ANALYZE, oTKkpoeTcs faHHOE MEHIO,
3aTeM HaxaTb KnaBuLLy pyHKLMOHanbHoro MeHio PASS/FAIL,
YTO aKTMBU3NPYET TpebyeMblli PEXXUM 1 OTKPOET MEHIO
HaCTPOEK 1 NCNOSb30BaHUSi BO3MOXHOCTM MacO4YHOro TecTa.
Mepen 3anyckom TeCTUPOBaHUSA BEPXHEN KriaBuLLIEN
nepeknodatena TEST ON/OFF Heobxooumo co3aatb unm
3arpysunTb Macky 1 BelbpaTb gevicTue. [na reHepaumm HOBOW
Macku HaxaTb PYHKUMOHanbHyto knasuwy NEW MASK,
OTKPOETCA MEHIO co3aaHmsa Macku. Npu HaxaTum KnasuLum
COPY CHANNEL TekyLuii curHan MoXeT ObiTb CKONMpoBaH B
namsiTb Mackv. Macka okpalleHa B 6enbiii LBET U NOSIBMAETCA
B BUe KOHTypa BXOAHOro curHana. Mcrnonb3ays Knasuwm
MeHo Y-POSITION 1 Y SIZE, MOXHO CMECTUTb JaHHYIO
KPUBYIO, COOTBETCTBEHHO YBENUYEHHYIO B BEPTUKAIbHOM
HanpasneHuu. [1sa nyHkTa meHio WIDTH Y n WIDTH X
no3BonAT 3a4aTth AONYCTUMbIE NPeaernbl Macku, a
yHUBepcarbHas pyyka Ucrnonb3yeTcs Ans BBoAa 3Ha4YeHun ¢
paspeLueHnem 1/100 aenexHmsa. Macka OMyCTUMbIX 3HAYEHWUIA
oTobpaxaeTcs Ha hoHe 6enbiv LBeToM. Co3gaHHas Taknum
obpa3oM Macka MOXET ObITb COXpaHeHa: HaxaTb KIaBuLLy
dyHKUMOHanbHoro MmeHio STORE, oTkpoeTcs Ananorosoe

AHanus3 gaHHbIX

OKHO COXpaHeHVs hanna AaHHbIX, COXpaHEHNE BO3MOXHO KaK
B namaTu npubopa, Tak n Ha USB-HocuTene. Haxatne
knasuwmn MENU OFF npuBegeT K BO3BpaLLEHNIO B
npeablayLee meHto. [ina 3arpy3kn Macku, Co3faHHoN paHee,
BblbpaTb NyHKT LOAD MASK, 0TKpoeTCcst AnarnoroBoe OkHO
3arpysku cpavina gaHHblx, BelopaTb Tpebyemyto macky (Mmsi
darna .HMK) 13 BHyTpeHHel namsitm unm ¢ USB-HocuTens.
Macka 3arpyxaetcs Haxxatvem knasuwm LOAD, a 3atem
oTobpaxaeTcs Ha akpaHe. VI3MeHeHus B Macke MOXXHO BHECTU
B MeHio NEW MASK.

Mpu HaxxaTum knasuwwn ACTIONS B rmaBHoM MeHto PASS /
FAIL oTKpoeTCcs MeHI0, KOTOPOEe COAEPXMUT 4 BO3MOXHbIX
nencTeus:

1 BOCI'IpOVISBeCTM 3ByKOBOI7I CuUrHan, ecnm npesbllUEHbI
aonyctuMmble npenenbl.

2 OcTaHoBUTb TECTMPOBaHWE NPU NEPBOM HapyLLEHUN.

3 BbiBECTM MMNYNbCHBIV CUrHAM NpyY NEPBOM HAPYLLEHUN.
(OencTtBus 2 n 3 BO3MOXHbI TOMbKO Nocre 06HOBNEHUsI
BcTpoeHHoro NO o nocneaHen Bepcui.)

4 CpenaTb CHUMOK 9KpaHa, ecnn npeBblleHbl AoNnYyCTUMbIe
npenenbl

Heobxogumoe fevicteue Bolbrpaetca HaxaTnem
COOTBETCTBYIOLLEN (PYHKLMOHANBHON KNaBuLLIK, AaHHbIN
NYHKT MeHto ByaeT nokasaH Ha cMHem choHe. HaxaTtue
knasuwn MENU OFF npuBegeT k BO3BpaTy B rMaBHoe
MeHI0. TecTupoBaHWE Ha4YHETCs NpU HaxaTum
dyHKUMOHanNbHOW knasuwm TEST.

Puc. 9.7 — TectupoBaHue no macke PASS/FAIL.

Mop okHOoM oTOGpaxeHWs 6enbiM LIBETOM MOKa3aHo
MTOroBOE KONMMYECTBO TECTOB, a B CkOOKax — obLLee BpeMmsi
TECTMPOBaHMWS. 3eneHbIM LIBETOM NOKa3aHO KONMYECTBO
YCMEeLHbIX TECTOB, @ B CKOOKax MX NpoLeHT. Yucno
HeyJauyHbIX TECTOB, @ B CKOBKax MX NPOLEHT, MoKa3aHbl
KpacHbIM LiBeTOM. [locne Hadana TecTMpoBaHWs KnasuLla
dyHKUMoHanbHoro meHio PAUSE, oo HacTosiLero MoMeHTa
6e3 dyHkuun, byaeTt akTuBMpoBaHa. Ecnv faHHas knasuwa
HakaTa, TO OHa CTaHET CUHEW, 1 TeCTUpoBaHue byaet
OCTaHOBIEHO OO TeX Nop, NoKa He U3MEHSTCA HAaCTPONKK
3axBaTta curHana u Tanmepa. B cnyyae noBTOpHOro HaxaTus
[aHHOW KNaBuLLM OHa CTAHOBUTCHA HEAKTUBHOW, K
TecTMpoBaHue OyaeT NpoJoImKEHO, BCE CHETYUKM COObLITUN
npogormnmkat noac4yer.

Ecnu, Tem He MeHee, TECTMPOBaHME OCTAHOBMEHO
HaxkaTnem nepekntovatens ON/OFF, To c4eT4nkm cobbITUI
1 BpeMeHu OyayT ocTaHoBIeEHbI. [1py NOBTOPHOM HaxaTum
Knaeuiu B nonoxeHne ON npuBeneT K 0OHyNeHuo Bcex
CYETYMKOB Y 3aMyCKy HOBOrO TECTUPOBAHWSI.

Bbixoa n3 pexuma PASS/FAIL npoussognTcsa nubo
HaxkaTnem yHKLMOHanbHOM knasuwmn PASS/FAIL OFF,
Nn6o HoBbIM HaxkaTneM knasuwn QUICKVIEW.



JoKyMeHTauusa, coxpaHeHUe U BbI3OB

10 D,OKYMeHTaLIVIFI, CcoXpaHeHue n Bbi3oB

Ocumnnorpadc noaaepKMBaeT CoXpaHeHVe U BbI30B BCEX
3KpaHHbIX 0TOBPaXKEHNIA, HACTPOEK, onpeaeneHHbIX
ronb3oBaTenemM (Hanpumep, YCroBus 3anycka U HaCTPOWKN
pasBepTKM), OMOPHBIX KPUBLIX, MPOCTLIX KPUBLIX M HAGOPOB
opmyn. [1nsi onopHbIX KpUBLIX, HAaCTpoek npubopa 1
HabopoB hopMyIT MOXET UCMONb30BaTbCS BHYTPEHHSIS
namsiTb. TV AaHHbIE, KOMUU M30BPaKEHNI 3KpaHa U AaHHble
KPMBOW MOXHO TakKke CoxpaHutb Ha USB-Hocutene (06bem e b LRI D
USB-HocUTENS HE AOMKeH npeBbilwaTh 4 M6, AormkHa — —
ucnonb3oBaTbes cuctema FAT).

yHKUMoHanbHoM knaesmwm STORE. [1ns Bbi3oBa COXpaHeH-
HbIX HACTpPOeK Npubopa, BbI3BaTk rMaBHOE MEHI0 HAaCTpoeK
npubopa u BbibpaTtb dyHkUuuo LOAD HaxaTnem cooTBeTCT-
BYHOLLEeN dyHKUMOHanbHoM knasuwm. OTKpoeTcs gucneTyep
AaHHbIX, HaBUraumsa B KOTOPOM OCYLLEECTBIIAETCA C NOMOLLbIO
KNaBwLL MEHIO U YHUBEPCarbHOW NOBOPOTHOM PYYKU.

LiNTEET

10.1 HacTtpowuku npubopa

HaxxaTne knasuum SAVE/RECALL BbI3blBaeT riaBHOE MEHIO i [ ] m
C (OYHKLMSIMM COXpaHeHus 1 3arpyskn. CHavana nokasbisaet- / =
CS1 CMIUCOK TUMOB A@HHbIX, KOTOPbIE MOryT BbITh COXPaHEeHbI b=l 4 | ' ?:. j

1N 3arpyxeHbl. Mpn HaxxaTum yHKUMOHANbHOW KraBumLLn
INSTRUMENT SETTINGS oTKpoeTCcs COOTBETCTBYIOLLME
MEHIO HacTpoek npubopa.

Puc. 10.3 — Bbi3oB HacTpoek npubopa

3aecb BbIOMpaeTcs NyTb K AaHHbIM, OTKyAa 6yayT
3arpyeHbl HacTporiku npubopa. MNocne Beibopa B
avcneTyepe AaHHbIX 3arpy3nTe HACTPOWKMN HaXKaTnem
dyHKUMoHanbHomn knaesuwm LOAD. [ncneTtyep AaHHbIX
No3BoNseT Takke yaansaTb OTAeNbHble HACTPOMKN U3
BHYTpeHHeln namaTtn. Ecnu k npubopy nogknoyeH USB-
HOCUTENb 1 OH BblbpaH B Ka4eCcTBe MyTU K AaHHbIM, TO
OOMNOMHUTENBHO MMEETCSH BO3MOXHOCTb M3MEHEHUS NN
yAaneHus katanoro. YTobbl 9kCnopTMpoBaTh Unn
MMMOPTUPOBaTL HAacTpoWku Nnpubopa, Heobxoammo
nogkmiounts USB-HOCUTENb, MHa4Ye AaHHOe MeHto byaeT
HegocCTynHO. MNpu BbINOMHEHWUW 3TOMO YCIIOBUS HaXaTune
Knaeuwwn psaom ¢ kHonkot IMPORT/EXPORT oTkpoeT
MEHIO ANs KONMPOBaHWUsA HacTpoek npubopa mexagy

Puc. 10.1 — OcHOBHOe MeHI0 HacTpoek npubopa BHYTPeHHen namaTbio n USB-Hocutenem.

HaxxaTue cooTBETCTBYIOLLEN KNABULLN B 3TOM MEHIO
BbI3bIBAET MEHIO [N COXPaHeHWs!, aucrneTyep AaHHbIX Ans
3arpyskv U MEHIO AN 3KCnopTa 1 UMnopTa HacTpoek
npubopa. Kpome Toro, nyHKT meHio STANDARD SETTINGS
npounssoauTt cobpoc npmbopa B COCTOSHNE CO CTaHAAPTHbLIMU
(3aBoackunmm) HacTponkamun. MeHto coxpaHeHus
OTKpbIBaeTCs HaxaTuem knasuwm STORE.

3aechb BbIONpPaeTCs MECTO XpaHEHWs (BHYTPEHHSIS NaMsTh,
USB-ycTponcTBo Ha nepeaHen naHenu, USB-ycTponctso Ha
3aHen naHenu), BBOAUTCS NMs daiina u KOMMEHTapui K
HeMy; OHW COXPaHSAIOTCH HaXKaTuemM pacrofioXXeHHON PSA0M

Puc. 10.4 — MeHI0 uMnopTa/akcnopTa AnA HacTpoek npubopa

UcTouHuk SOURCE BbIOMpaeTcst HaxaTnem
cooTBeTcTBYtoLEeln knasuwm (Hanpumep, INTERNAL),
BbIGOP MHAMLMPYETCH C MOMOLLBIO CuHero dpoHa. 3aTem
BbIOUpaeTcst MeECTO HasHadeHust (Hanpumep, FRONT).
HaxaTtnem cyHkumoHansHom knasuwm IMPORT/EXPORT
BblbpaHHble JaHHble KOMMPYKTCS COrfacHo paHee
yCTaHOBMEHHbIM NapameTpam (34ecb, U3 BHYTPEHHEN
namsAt™m Ha USB-HocuTenb). MiMeeTcs BO3MOXHOCTb
KOMMPOBaHUs AaHHbIX U3 BHYTPEHHEWN NaMAaTN BO BHELLIHIOH,
a Takke mexay Aymsi USB-HocuTensiMu.

Puc. 10.2 — CoxpaHeHMe HacTpoek npubopa



10.2 OnopHble 3Ha4YeHus

OnopHble 3HavYeHus — 3To Habopbl AaHHbIX, KOTOPblE COCTOAT
13 nHpopmaLmm o HacTporikax u gaHHbIx ALM. OHu moryT
ObITb COXpaHeHb! (1 BbI3BaHbI) BO BHYTPEHHEW U BHELLHEN
namsatu. [ns coxpaHeHus AaHHbIX MOXET UCMONb30BaThCA He
6onee 4 obnacTer NnamsiTh onopHbIx 3HadYeHnn (REF1 ...
REF4), copepxumoe obnactein naMmaTm MOXeT BbIBOOUTHCS
Ha akpaH. OCHOBHOE CBOWCTBO OMOPHbIX 3HAYEHWIA COCTOUT B
TOM, YTO BCS UHopMaLums (koaddUUMEHT BEPTHKabHOIo
OTKIMOHEHUS1, HACTPOWKM pa3BepTku, AaHHble ALIIM) Bceraa
XpaHUTCA Hapsay C COOTBETCTBYOLMMUN AaHHBIMU; 3TO
MO3BOMSAET CPaBHNBATL OMOPHOE 3HAYEHUE C TEKYLLIMMU
curHanamu. Ecnu Haxata knasmwa SAVE/RECALL v BeibpaH
nyHKT meHto REFERENCES, To MOXXHO NepeknioymTbes B
MeHio IMPORT/EXPORT; 3gecb NosiBUTCA CTaHAapTHOE
MEHI0 AucrneTyepa AaHHbIX, KOTOPOE MO3BONAET KonMposaTh
OMOPHbIE 3HAYEHVA MEXY BHYTPEHHEN MaMATLIO U BHELLHUM
USB-Hocutenem (nogpobHee cm. rmasy 10.1).

[Ina onopHbIX 3HaYeHW CyLLLECTBYET creuuarnbHas Knasuwwa
REF/BUS B obnactn VERTICAL Ha nepeaHev naHenw. Mpu
HaXXaTun aHHOW KaBuWLLIM OHa noacBeuymnBaeTcst 6enbiv, u
OTKpbIBaeTCst PyHKUMOHANbHOE MeH0. Camast HUXKHSAS
KnasuLLia MeHto noferneHa Ha ase 4actu: RE n BU, koTopble
03HayaroT ornopHyto BenuunHy (Reference) u wnny (Bus).
BkntoyeHHast HacTpovika nHguumpyeTcs 6enbiM poHoM.
BblbpaTb HacTporiky RE ans Bbibopa B AaHHOM COKpaLLEHHOM
MEHI0 OHON U3 4 onopHbIX kpuBbIX "REL ... RE4". OnopHas
KpuBas BbIOMpaeTcs HaxaTmeM COOTBETCTBYHOLLEN
YHKLMOHAMBHON KNaBuLwmn 1 oTobpaxaeTcs Ha akpaHe,
BblOpaHHas onopHasi kpmBasi OyaeT nomeveHa B
COKpaLLieHHOM MeHto 6enon Toukon. Ecnn namaTb onopHbIx
3HayeHWn nycTa, To OTKPOETCA AManoroBoe okHO Afs
3arpysku onopHON KPUBOW U3 BHYTPEHHEN NaMsAT.

MeHIo coxpaHeHus 1 3arpy3ku OyaeT OTKPbITO NpU HaXXaTum
knaeuwn REF, a 3aTtem knasuwu MENU B obnactu
VERTICAL nepegHei naHenw.
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Puc. 10.5 — 3arpy3ka u coxpaHeHue OonopHbIX 3HaYeHUn

Mocne BKMoYeHNs BEPXHErO NyHKTa MEHIO COOTBETCTBYIOLLEN
KraBuULLER, MPU NOMOLLM YHUBEPCATbHOW PYyYKM MOXET ObiTb
BblOpaHo Tpebyemoe onopHoe 3HaveHue, B KOTOpoe criegyeTt
3arpysutb gaHHble. [nsa Beibopa 3arpyxaemon onopHom
KpVBOW HaxkaTb knaBuLly MeHto LOAD u BbibpaTtb Tpebyemble
AaHHble B AvcrneTdepe AaHHbIX. Ecnu AaHHble Obinu,
HanpumMep, 3arpyxeHbl B kpueyto "REF1" ona coxpaHeHus
OMOPHOTO 3HaYeHwus, cnegyeT BblbpaTb KaHan (HaxaTtb yHK-
LmoHanbHyto knasmwy STORE v BbiGpaTh kaHan yHUBeEp-
carnbHOW py4KoWi), MPOBEpUTDL, SIBNSETCS N BblbpaHHoe
Ha3BaHWe gaHHbIX TPebyeMbIM, U COXPaHUTL OMOPHOE
3HayeHue HaxaTueM PyHKUMoHansHom knasuwn DATA
NAME. Ecnu TpebyeTcst ucnonb3oBaTth APYroe Ha3saHue
n/Mnu KOMMeHTapui, criegyeT HaxaTb YHKLUMOHAIbHYO
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knasuwy STORE AS ans gocTtyna K COOTBETCTBYHOLLEMY
MEHI0.

B atom CTaHOapPTHOM MEHKO MOXHO Bbl6paTb MeCTOnoJ1oXe-
HWe, HadBaHne OaHHbIX U KOMMeHTapVIVI K HAM, N COXpPaHUTb
X HaXXaTtnem COOTBeTCTByPOLIJ,eVI KnaBuLLIN MEHIO.

10.3 KpwuBble

MoM1MO ONOpHBIX AaHHBIX NPUGOP NO3BONAET COXPaHUTL
HeobpaboTaHHble AaHHble AL (aaHHble M3MEPEHHbIX
KPVBbIX), MPUYEM OHU MOTYT BbITb COXPaHEHbI TONBKO Ha
BHewWHMx USB-HocuTensx.

DocTtynHbl cneaytowme chopmaTbl:

[BouyHbIN opmar:

[BonYHbIN HAabop AaHHBIX MOXET coaepXaTtb 6anTbl Nobow
AnvHbl. KpuBble coxpaHsitoTcst 6e3 BpeMeHHoM
MHpopMaLuu.

CSV (3HauyeHus, pa3geneHHble 3ansTbIMm):
B cdbopmate CSV Habopbl aHHbIX KPMBbLIX COXPaHSIOTCA B
BMAe Tabnuu, CTPOKM KOTOPbIX pa3deneHb! 3ansaTbiMu.

HRT (onopHoe Bpemsi):

Habopbl AaHHbIX C A4aHHBIM KOOOM coAepXaT 3aBUCMMOCTH
3HaYeHUN KpMBbIX OT BpeMeHu. Ecnun kpyBas Gbina
coxpaHeHa B JaHHOM phopmarTe, TO ee MOXHO MCMosb30BaTh
B ONopHoM MeHto. C nomoubto popmaTta HRT MOXHO Takke
co3gaTb Habopbl AaHHbIX, KOTOPbIE MOTYT 3arpyaTbCsi B
ocuunnorpad 4Yepes onopHoe MeHIO.

YUTtobbl coOXpaHUTb KpuBYHO, HaxaTb knasuwy SAVE/RECALL
1 BblbpaTb B rmaBHOM MeHo NyHKT CURVES Haxatvem
COOTBETCTBYIOLLEN (PYHKLMOHANBHON KraBuLLIn.

Puc. 10.6 — MeHI0 coxpaHeHUs1 U3MePEHHbIX KPUBbIX

B OTKpbIBLUEMCS MEHIO BEPXHSIS KHOMKa CNyXWT Ans Belbopa
USB-nopTa Ha nepegHen nunv 3agHen naHenu. Beibop
MOXET ObITb caenaH, Tonbko ecnv npnbop obHapyxun USB-
HocuTenb Ha ogHOM u3 nopTtoB. Ecrin USB-HocuTenb Ha
MecTe, BbIOOp NnopTa caernaH HaxaTnem COOTBETCTBYHOLLEN
PYHKUMOHArbHOW KnaBuLLK, TO B MEPBbIN pa3 OTKPoeTCs
AvcneTyep AaHHbIX C COOTBETCTBYIOLMM MEHI0. B Hem
MOXeT ObITb BbIOPaH MK co3gaH CNMUCOK MECT Ha3HauYeHWN.
MoaTeepanTb BbIOOP crucka MeCT HasHaYeHUn HaxaTrem
kHomnkn OK, Tem cambim ByaeT BbI3BaHO MEHIO COXpaHeHMWs!
KpuBbIX. HaxxaTne oyHKUMOHaNLHOW KnasuLn Ans BTOPON
dyHKummn MeHto (CURVE) akTvBMpYeT 3Ty yHKUMIO, YTO
WHAMLMPYETCS CUHUM (DOHOM: Tenepb NOBOPOTOM
YHUBEpPCarnbHON PyYKN MOXHO BbIBpaTh kaHarn, u3 KOTOporo
Oynert B3siTa kpuBasi. MoryT 6bITb BbIOpaHbI TONLKO
aKTUBUPOBaHHbIe KaHarbl. Mpy HaxaTnm yHKUMOHANbHOW
knasuwmn DATA NAME oTkpoeTcs MeHIo And BBoga MMeHU
danna: gna aToro cHavana cnegyeT HaxaTb KraBuLly
CURSOR/SELECT, 3atem, Ucnorb3ysi 4aHHOE MEHIO U
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YHUBEpCarbHyI0 Py4Ky, BBECTU HYXHOe NMs, koTopoe ByaeT
coxpaHeHo HaxxaTnem kHonkn ACCEPT. Ha akpaH 6yget
CHOBA BbI3BaHO MEHI0 COXPaHEHNS KPUBBIX.

Haxatb cyHKUMoHaneHyto knaesuwy FORMAT, oTkpoeTcs
OKHO Ans Bblbopa popmaTta coxpaHeHusi. Beibop BHOBb
Npomn3BOANTCH C MOMOLLbIO MOBOPOTHOW pyykn. BmecTe
KPUBOW MOXXHO AOMOMHUTENBHO COXPaHWTb KOMMEHTapUIA.
[na atoro crnegyeT HaxaTb knasuwy meHio COMMENTARY,
KOTOpasi OTKPOeT OKHO BBoAa KoMMeHTapus. [Nocrne BBoaa
KOMMEHTapusl 1 ero COXpaHeHnsi HaxxaTheM KHOMKM
ACCEPT, cHOBa OTKPOETCSl MEHIO COXpPaHeHUs KpuBbIX. 1o
3aBepLUEHNV BBOAA BCEX YKa3aHHbIX NapaMeTpoB, HaxaTue
Knasumwwu MeHto STORE coxpaHuT KpuBYIo B COOTBETCTBUM C
BblOpaHHbIMU HACTPONKaMMm.

10.4 CHMMKM 3KpaHa

CHUMKM 9KpaHa - BayKHENLLNIA cnocob CoXpaHeHus! pesyrib-
TaTOB M3MEPEHWI C LeNbo UX JOKYMeHTMpoBaHus. K npu-
6opy AomkeH ObITb NOAKIIOYEH, MO KpanHen Mepe, OouH
USB-HoCUTENb, TOSMbKO MPU 3TOM YCIOBMU MOTYT ObITb cae-
NaHbl HACTPOMKN MecTa Ha3HavyeHus 1 hopmaTa XpaHeHust.
HaxaTtune knasmw SAVE/RECALL 1 SCREENSHOTS
OTKpbIBAET COOTBETCTBYHOLLME MEHIO.

Puc. 10.7 — MeHI0 onsi CHUMKOB 3KpaHa

Takke B JaHHOM MEHIO C MOMOLLbIO BEPXHEN KIaBULLM MEHIO
MOXeT ObITb BbIOPaHO MeCTO Ha3Ha4YeHust (B COOTBETCTBUM C
nopcoeanHeHHbIM USB-Hocutenem). Mpy nepBoHa4ansHom
HacTpomke OyaeT OTKPbIT AMcneTyep AaHHbIX Ans Belbopa
UK Co3fjaHns CriMcka MecT HasHaveHun. Nocne Beoga
AaHHon nHdopMaLuum ByaeT BHOBb OTKPLITO MEHIO
COXpaHeHusi CHUMKOB akpaHa SCREENSHOTS. BTopou nyHKT
meHio DATA NAME no3BonsieT BBeCTU UM dhaiina ¢
NMOMOLLIbIO COOTBETCTBYIOLLErO MEHIO BBOJA MMEHU, KOTOpPOE
OTKpbIBAETCS aBTOMaTUYECKN NpU BbIBOPE AAaHHOTO MyHKTa
MeHto. Ecnu cooTtBeTcTBYIOLLEN (DYHKLNOHANBHOM KraBuLlemn
BblOpaH NyHKT MmeHto FORMAT, To Ha akpaH byayT BbiBEAEHbI
dopmaTbl harinos, BbIGOP M3 KOTOPbIX MOXET ObITb caenaH ¢
MOMOLLIbIO YHMBEPCAbHOW MOBOPOTHOM PYYKM:

BMP = dhopmat pacTpoBbix n3obpaxkeHui Windows
(cdbopmart 6e3 cxartums).

GIF = dopmart rpacmnyeckoro obmeHa

PNG = nepeHocumasi ceTeBas rpadouka

Mpu BbIOGOPE NyHKTa PyHKLMOHaNbHOro MeHio COLOUR
MODE c nomoLLpbto YHUBEPCANbHOW PYyYKM MOTYT ObITh
BblGpaHbl HacTporiku GREY SCALE, COLOUR unun
INVERSION. IMpwu Bbibope GREY SCALE uBeTa npu
coxpaHeHumn 6yayT npeobpa3oBaHbl B COOTBETCTBUN CO
LuKanou oTTeHkoB ceporo. Mpu Bbidope COLOR kpuBas
OygeT coxpaHeHa B Tex Xe LBeTax, B KOTOPbIX OHa
oTobpaxaetca Ha aucnnee. MNpu Bbibope INVERSION
KpuBas BygeT coxpaHeHa B LBeTe, HO Ha 6enom goHe.

Mpu HaxaTum pyHKLMOHanNbHoM knasnwnm STORE TekyLuee
oTobpaxeHune OyaeT HeMeAneHHO COXPaHEHO B YKa3aHHOM
MecTe C 3a4aHHbIM MeHeM 1 hopMaToMm.

~=" MNpumeyaHue — Ecnu TpeGyeTcs ocylecTBUTb Bbl-
BOJA Ha neyaTb, TO crefyeT CHavyana ocTaHOBUTb
3axBaT CUrHanoB HaxaTtuem knaBuwm RUN/STOP
AN Toro, YTo6b1 06ecne4nTb NpaBUNbHbLIN BbIBOS,
Ha neYyaTb NOJIHOLIEHHbIX KPUBbIX.

10.5 Hab6opbl chopmyn

HaxaTtvem knasuwm SAVE/RECALL oTKpbIBaeTCs rmaBHoe
MEHI0, B KOTOPOM Bbi3blBaeTcs MyHKT MeHio FORMULARIES,
BbIOOp 3TOro NyHKTa BbI3bIBAET NOAMEHIO, KOTOpPOE
Nno3BOMNSET NEPEHOCUTL HAabopbl (POPMYN U3 BHYTPEHHEN
namsitn Ha USB-HocuTenb 1 HAao0bopoT, a Takke
MMMNOPTUPOBATL UMK SKCNOPTUPOBATL UX. [aHHas
npoueaypa 6bina onucaHa B rnaee 9.2.

10.6 OnpeaeneHue (pyHKLUM KNaBULLK
FILE/PRINT

Knaeuwa FILE/PRINT Ha nepegHel naHenu no3sonsiet
COXpaHATb KpUBble, CHUMKW 3KpaHa, CHUMKU 3KpaHa ¢
HacTponkamu ee NpocTbiM HaxkatueM. OgHako Heobxoanmo,
4YTOObI NPeABapUTENEHO ObINM onpeaeneHsl Tpebyemble
HACTPOWMKN MeCTa Ha3HaueHus!, Ha3BaHus U T.4. (CM.
onvncaHusi B NpeabiayLLmx rnaeax). [ns oTKpbITUS MEHI0
HacTpoek knasvwu FILE/PRINT, Heob6xoamMMo HaxaTtb
knaeuwy SAVE/RECALL, 4yTo6bl BbI3BaTb [MABHOE MEHHO,
3aTem BblOpaTb NyHKT MeHo FILE/PRINT.

CHL -840 m SO

Puc. 10.8 — OnpeageneHue cdyHkuum knasuwm FILE/PRINT

I'Ip|/| HaXXaTunun COOTBeTCTByPOLIJ,eVI KnaBnwn MeH0 BO3MOXHO
onpenennTtb nencrteue, KOTOpOoe 6y,qu npon3BoANTLCA Npu
HaXXaTunn Knasuwln, OOCTYMNHbI cnegywwune nencreuns:

— DEVICE SETTINGS  CoxpaHeHue HacTpoek npubopa
— TRACES CoxpaHeHune KpuBbIX
— SCREEN SHOT CoxpaHeHne CHUMKOB 3KpaHa

— SCREEN & SETUP CoxpaHsieT CHMMKOB 3KpaHa 1
HacTpoek npubopa

Mpsimast neyaTb Ha postscript-
NpUHTEP

— PRINT

Mocne BbIbopa Tpebyemoro eNcTBrsA HaxaTueM
COOTBETCTBYHOLLIEW KNaBULLWN NPUHATOE 3HaYeHne byaert
BblAerneHo cuHUM poHom. Mpu HaxkaTum knasuwm MENU
OFF meHto OyaeT BbIKIOYEHO.



11 Pa6oTa B pexume cMmellaHHbIX

CUrHanoB (onuuoHarnbHO)

Bce npubopbl ceprn HMO cHabxeHbl pasbeMamu A5 NogKmio-
YeHus nornveckmnx npobHukos HO3508 ¢ 8 unm 16 umdposbIMU
niormyeckmn kaHanamu. BetpoenHoe MO, Tpebyemoe ans
paboThbl B pexmme CMeLLaHHbIX CUTHANOB YXXe COOePXUTCS B
Kaxxgom npubope HMO, HeobxoamMmo nuLLb NpuobpecTy n
NOACOEAVHUTL aKTUBHbIE rornyeckue npobHukn HO3508. Ons
4-kaHanbLHoro ocuunnorpada npu BKMYeHUn NpobHrka POD1
OyaeT BbIKMIOYEH aHaroroBbIv kaHan 3, a Npy BKIYeHUA
npobHuka POD2 — aHarnoroBsbIi kaHan 4. [o3ToMy BO3MOXHbI
criegytoLme KoHdUrypaumu: 3 aHanoroBbIx kaHana noc 8
LMdPOBLIX JTOrMYECKUX KaHanos (kaHanb! 1, 2, 4 1 POD1) unm 2
aHaroroBbIx kaHana ¢ 16 LuMdPOBLIMU NIOTMYECKUMI KaHanamm
(kananbl 1, 2 nnoc POD1, nntoc POD?2).

11.1 Jlornyeckummn 3anyck

~=" Bce HacTpoWku MoryT 6bITb NPOTECTUPOBaHLI 6e3
NOAKIMIOYEHMUS NTOTUYECKUX NPOOHUKOB, TeM He
MeHee, hyHKUMM ByayT AeMcTBOBaTb TONbLKO NpuU
noaKno4YeHHOM npo6Huke HO3508.

Mpw BbIGOPE Noruyeckoro 3anycka (LOGIC) B doyHKUMOHamMb-
HOM MeH!o nocrne HaxaTtua knasvwm TYPE B kavecTse UCTOY-
HWKa 3anycka BygyT ucnonb3oBaTbCs LMAPOBbIE Nornyeckue
BxoAbl. Ecnv Tenepb HaxaTb knasuwy SOURCE, To oTkpoeTcs
yHKLMOHAaNbLHOE MeHI0, coaepXallee AoNOnHUTESbHbIE
HaCTPOMKN U OKHO MHAMKauuK (cM. puc. 11.1).

BepxHee dyHKUMOHaNbHOE MEHIO UCMOMb3YEeTCA AN nNpeasa-
pUTENBHOTO BbIGOPa MOrMYeCcKoro KaHara, Ansi KOTOporo
TpebyeTcH 3adaTh YCroBMe 3anycka. YCrnoBuWe 3a0aeTcs C
NMOMOLLIbIO YHUBEPCAbHOW py4ky. BbiGpaHHbIf LiMdpoBoi Bxoa
B [MTaBHOM MeHIo ByaeT BblaerneH cHuM goHoMm; B none Byaer
rokasaH ypoBeHb 3anycka (BbICOKW H, HM3kui L unun nmobon X).
BbI60p nornyeckoro ypoBHsi NPOM3BOAUTCH COOTBETCTBYHOLLIEN
KnaBuLwen yHKLIMOHAINBHOTO MeH0. BeibpaHHbIN ypoBeHb
Taioke Oyaet BblaeneH B (hyHKLMOHANIbHOM MEHIO CUHUM
doHoM. B Apyrom meHto BblbrpaeTcs normyeckas KomonHaums
LMdpOoBbIX NIOTMYECKNX BXOAOB; OHWN MOTYT ObiTb OObeaNHEHbI
normndeckum onepaumsimu U (AND), UITU (OR). Ecnm BeibpaHa
onepaumst AND, To 06a ycrnoBus AOITKHbI BbIMOMHATLCS OOHO-
BPEMEHHO, 4TOObI B pe3ynbTaTte NoryymTb BbICOKMIA ypoBEHb H.
Ecnu BblbpaHa onepaumst OR, TO AOMKHbI BbINOSHATECSA MO0
ofHo, nnbo oba ycrosust. MNMocneaHWin NyHKT B 4aHHOM MEHIO
HasbiBaeTcs TRIGGER ON. Knasuwwel pyHKLMOHaNLHOro
MEHIO MOXHO BbIOpaTh 3HadYeHns TRUE vnn FALSE. 3tn
3HayeHus onpeaensioT, Oy4eT N NPoM3BOAUTLCH 3anycK B
Havane (TRUE) unu B koHue (FALSE) NorM4eckoro ycroBusi.
Mocne BbIGopa Tpebyemoro Habopa yCroBMin MOXKHO HaXaTb
T : H SO0 MEa

Puc. 11.1 — MeHI0 normvyeckoro 3amnycka

PaboTa B peXxMMe cMewaHHbIX CUTHanNoB

FILTER gns goctyna K 4ONOnHUTENbHbIM HacTpokam. OTKpo-
eTcs PyHKUMOHANbHOE MEHIO, KOTOPOE MO3BONSET OrPaHNYUTL
ycnoswe 3anycka TRUE no BpemeHu (B AaHHOM MEHI0 MosiBUT-
€A TO ycrioBue, KoTopoe BblbpaHo B MeHto SOURCE). BpemeH-
HOW Npegen MOXHO A400aBUTb HaXXaTuem BepXHEN KraBumLm
PYHKUMOHAabHOro MeHto. (JaHHble dpyHKLUMM 4OCTYMNHbBI Npn
ncnonb3oBaHum BcTpoeHHoro MO Bepcum 3.0 1 Bbiwe). cxoa-
HbI KPUTEPUIA BbIBUPAETCS COOTBETCTBYIOLLEN (PYHKLIMOHAMb-
HOW KrnaBuLLE B paCnONOXEHHOM HIDKE More MEHIO.

[ocTynHbl 6 KpUTEpUEB:
ti#t  [OnutenbHOCTb ABOUYHOIO KOoAa, KOTOpPbI
NpOW3BOAUT 3amnyck, He paBHa ONMOPHOMY BPEMEHMU.
ti=t [OnutenbHOCTb ABOUYHOIO KoAa, KOTOpPbI
Npon3BOAUT 3anyck, paBHa ONOPHOMY BPEMEHMU.
ti<t: [OnutenbHOCTb ABOUYHOrO KoAa, KOTOpPbI
NPOW3BOAUT 3aMnycK, MEHbLLIE ONMOPHOrO BPEMEHW.
ti>t [OnutenbHOCTb ABOUYHOIO KoAa, KOTOpPbI
npou3BOaUT 3anyck, 60nbLLE ONOPHOIO BPEMEHMU.
tl<ti<t2: JnuTenbHOCTb ABOUYHOIO KoAda, KOTOpbIi
NpOW3BOAUT 3aMnyckK, MeHbLLE, YEM OMOpHas LIMPUHA
t2 n 6onbLue, Yem onopHas WnpuHa tl.
not(tl<ti<t2): OnuTenbHOCTb ABOWYHOIO KOA4A, KOTOPbIA
Npon3BOAUT 3anyck, Oornblue, YeM OMopHas LUMprHa
t2 1 MeHbLLE, YeM onopHas LMpuHa tl.

AHanormyHo npoueaype 3anycka no UMMysbCy ONOpPHOE BPeMst
npw ti #t nti =t perynupyeTcs BpaLLeHMeM YHUBEPCaribHOM
MOBOPOTHOW PYyYKM MOCHe HaxaTus (PyHKUMOHANbHOM KIaBuLLImn
TIME. Npwu Bbibope chyHkummn DEVIATION yHuBepcarnbHasi
pydKa no3sonseT 3agatb AONYCTUMbIV MHTepBarn. Ecnv 6bin
BbIOpaH kputepui ti <t unn ti > t, To MoxeT BbITb 3a4aH TOMbKO
oavH npegen. HaxaTtnem cooTBETCTBYIOLLEN (OyHKLIMOHaNBHOM
KIMaBu1LLM 1 BpaLLEHWEM YHUBEPCArbHON PYYKU MOTYT ObITb 3a-
AaHbl 06a KpUTepus ¢ ABYMSI OMOPHBbIMY BenuunHamm (t1 v t2).

Ecnn TpebyeTcs n3ameHuTb ypoBHM normdeckon eamHulbl ONE
1nu norudeckoro Hyns ZERO, Heobxoanmo BbIGpaTe MEHIO
KaHana. BbibpaTtb cootBeTcTBYHOLLMIA NpobHMK POD (POD1
knasuwernt CH3/POD, POD2 knaeuwen CH4/POD2). Ecnn
FIOrMYecKnin pexxnm Bbin yke BolbpaH, To NosiBATCS LdpoBble
riornyeckyie kaHanbl, @ Ha 3KpaHe B pasgerne MHdopMaumn Ka-
Hana byaeT nokasaHo obpamreHHoe coobLueHune: "POD1:xxxV"
unm "POD2:xxxV". Ecnm Heobxoavmo BbIBECTU MHGOPMALIMIO
06 aHanoroBbIX kaHanax 3 n 4, cnegyeTt HaXkaTb HYDKHIO
(PYHKLMOHArbHYIO KIaBuLLYy MeHIO (Nepeq HaXkaTueM KnasuLLn
OyneT cuutaHo 3HadeHue "POD1" unm "POD2"). Lincbposbie
KaHanbl 6ygyT BkitodeHbl. Ecriv Tenepb HaxaTb Knasuily
MENU B obnactn VERTICAL Ha nepegHeli naHenu npubopa,
TO MOSIBATCS BO3MOXHOCTb Bblbopa 13 5 npegBaputernbHoO
3a4aHHbIX NIOMMYECKNX YPOBHEN, TPU 13 HWX 3adKCHMPOBaHbI
ansa TTJ1(TTL), KMOIT (CMOS), u 3CI1 (ECL), aBa
onpegensitoTcs nonb3oBaTenemM n MoryT ObITb 3adaHbl B
AvanasoHe oT —2 40 +8 B ¢ NoMOLLbI0 YHUBEPCAnbHOM pyYkm
rocre HaxaTusi COOTBETCTBYHOLLIEN KNaBULLN.

11.2 ®yHKUMM OTOGPKEHUSA NOTUYECKUX KaHanoB

B yveTbipexkaHansHom ocuunnorpadgpe HMO B HacTporikax
KaHana ans nepekroYeHns ¢ aHanoroBoro kaHana Ha uud-
POBOW UCMONb3YETCH COKpaLLleHHoe MeHto. B AByxkaHanbHOM
ocuunnorpacgpe HMO3034 MOXHO BKHOYUTL NOrMYECKUI Ka-
Harn NpocTbIM HaxaTtnem knasuwm POD1 wwnnn POD2. Ecnn
HeobOX0AMMO HaNTW AaHHbIe, OTHOCALLMECS K aHaNoroBbIM
KaHanam 3 1 4, HaxxaTb Camyto HIDKHIO (OYHKLMOHAIbHYIO
KraBuLy MeHI0. OTO ABOMHAs KnaBuLLa: BepxHee HasHaveHue
CH o60o3HavaeT kaHan npubopa, HwkHee PO — NpoGHMK.
HaxaTve knaevLM NPYBOAUT K NEPEKITIOYEHNIO MEXAY 3TUMM
pexxvmamu. Pexum, akTMBHbIV B 4aHHbIA MOMEHT, MMEET LiBeT
hOHa, MOEHTUYHBIN COOTBETCTBYIOLLIEMY KaHarny.
AkTrBMpoBaThb 30ecb NpobHuk POD. Ecnn Tenepb HaxaTb
knasmwy MENU B obnactn VERTICAL Ha nepegHei naHenw,
TO MOXHO BblOpaTe O4HY U3 NATV NpeaBapuTeNbHO 3agaHHbIX
HacTPOEK JIOrM4ecKoro YpoBHS.



PaboTa B peXxMMe cMewaHHbIX CUTHanNoB

B nornuecknx kaHanax normyeckas eguHuua ONE GyaeT noka-
3aHa NONnoCcoW LUMPWHON B ABa MWKCENS, a MOrM4eCcKni Hyrb
ZERO 6yneT MMmeTb Norocy LUMPUHONM B OAUH NUKcenb. WHdop-
MaLMOHHOE More B NIEBOM HUXKHEM Yrily aKkpaHa OyaeT nokasbl-
BaTb AeNCTBUTENbHYIO YacTOTy ANCKPETU3ALMK W JIornyeckue
YPOBHM, BbIOpaHHkIe psiaom ¢ HazsaHusimm POD1 n POD2.

Puc. 11.2 — 3kpaH HacTpoeK Norn4yeckmx KaHanos

WHavkaums nonoxeHns Y 1 pa3mepa fiorM4eckoro kaHana
MOXET BblOMpaTbCs NpUBbIYHLIM 06pa3om (kak Npu paboTe ¢
aHarnoroBbIM KaHariom) COOTBETCTBYHOLLMMM pyykamMn Y-
POSITION n SCALE VOLTS/DIV (ecnu 6bina BbibpaHa Knasu-
Lwa meHto "0/7" (cuHuii ooHn)). Ecnm Heobxoammo oTobpasnts
MeHee 8 NorM4ecKnx KaHamnoB Uy eciu NorioXeHne oTaenb-
HbIX KaHanoB HeoBX0AMMO M3MEHUTb, TO 3TO MOXHO CAeNnaTb B
COKpaLLEHHOM MEHIO COBMECTHBIM MCMOMb30BaHEM KMaBuLL
pyHKUMOHaNBHOro MeHo 1 pydkamm Y POSITION n SCALE
VOLTS/DIV. insa aToro HeobxoanmMo HaxaTb (OYHKLMOHAMbHYHO
knasmwy CTRL: 6yaeT BKOYEHa BO3MOXHOCTb YpaBneHus
nosioXeHneM Y 1 pa3mepom 0TOBPpaXeHWs NOrMYeckoro kaHana
C MOMOLLbIO NOBOPOTHBIX pyyek. Ha3saHue kaHana byaeT yka-
3aHO Hag NYHKTOM MeHto (B AaHHOM npumepe 4ucro 0). Beibop
KaHanoB NPou3BoANTCS PyHKLMOHAMNBHBIMM KnaBuvLLamMm
"cTpenka BeepX" 1 "cTpenka BHK3". [pu Takom cnocobe pasmep
1 NOSIOXEHME KaHarnoB MoryT ObiTb 3adaHbl OTAENBLHO A1
Kaxkgoro kaHana. Ecnu 6bin BkmtodeH nyHkT POD 1 HaxxaTta
knasuwa MENU B obnactn VERTICAL Ha nepeaHen naHenu,
TO 0TOOPa3UTCst MEHIO ANt HAaCTPOWKM YPOBHEN 3anycka:
[OCTynHO 5 NpedBapuUTeNnbHO 3anporpamMmMUPOBaHHbIX YPOBHS,
2 13 KOTOpbIX 334al0TCA NOMb30BaTeNEM.

CyLLecTBYeT Takke BO3MOXHOCTb COBMELLIATb HECKOSTbKO
LmdppoBbIX KaHArNoB A hOPMMPOBaHUS LUWH, KOTOPbIE 3aTeM
OyayT oTobpaxeHbl Ha dkpaHe B Tabnuuax. ObbIMHO 3agatoTes
2 He3aBMCUMbIE LINHbI, HAMPUMep, MOTYT BbITb COBMELLEHbI 8-
OuTHasA agpecHas n 8-6uTHasA WWHa AaHHbIX. [ns goctyna K
HaCTpoMKaM LUMHbI HaxaTb knaeuwy REF/BUS, a 3atem
knasuwy MENU B o6nactu VERTICAL Ha nepegHeli naHenu.
OTKpOETCA MEHI0, BEPXHAS KNaBuLLa KOTOPOro No3BosisieT
BblOpaTb B1 unu B2 (BblOpaHHbIN BapuaHT byaeT oTMeyeH
CUHUM (OOHOM). PacrnonoxeHHast Huxe KnasuLa no3sonsier
BbIOpaTh TUN WKHBL. 115t napannensHO WWHbI 4OCTYMHbI TUMbI
PARALLEL 1 PARALELL + CLOCK. NMocne BbiGopa Tvna
LUMHBI HaXKaTb KnasuLLy OYHKLMOHAMBHOMO MEHIO
CONFIGURATION, koTopasi OTKpOET NOAMEHIO Arsi HACTPOeK
LWKHBbI. [ocne HaxaTus KnasuLLn BepxHero meHio BUS WIDTH
MOXXHO BbIOpaTh TPEbYEMYHO LUMPWHY LWKHBI OT 1 A0 16 6uT,
MCnonb3ysi yHMBepcanbHyto pyyky. OKHO, NokasbiBatoLLee
Tabnuuy 6utos, OydeT AMHamMuU4ecKkn nogcTpamBaTbes. Tenepb
HaxaTb oyHKUMOoHanbHyto knasuwy SOURCE, yHuBepcanbHas
py4Ka mcronb3yeTcs Ans CBsA3M hM3N4ECKOro MCTOHHMKA C
BbIGpaHHbIM 61ToM. OKHO, B KOTOPOM BbIn NPOM3BEAEH BBOA,
Oyaet umeTb cuHUA poH. C neBor CTOPOHbI TabnnLbl
nokasaHbl 6UTbI LUMHBI B (hUKCMPOBaHHOM NOPsiAKe, CBEPXY
HaxoguTtcst 6ut DO, KOTOpbIN ABNSETCS MAaAaLIMM 3HaYaLLym

OUTOM LWKMHBI. YHMBEPCanbHasi pyyka UCMomnb3yeTcs Ans CBA3n
BbIGpaHHOro 6uTa LUMHBI C peanbHbIM FTOrMYECKUM KaHaroMm.
Mpumep: 61T WnHLI DO cBA3aH ¢ normdeckum kaHanom D9 (4To
aKBMBaneHTHo Bxogy LC9 B npobHuke POD?2).

Mpw hopmmpoBaHmne cBA3eN Kakne-nMbo orpaHNYEHNs OTCYTCT-
BYIOT, TaKke MOXHO YaCTUYHO UCMOSb30BaThL OAMHAKOBbIE
riornyeckre kaHanbl B ABYX LWMHaXx. [ns Beibopa oTAeNbHbIX
6uToB B Tabnuue cneayet ncnons3oeathb knaevwm PREVIOUS
BIT n NEXT BIT, a 3aTtemM yH1BepcarnbHyto pydKy Ons CBS3n C
TNOTMYECKUM KaHarom.

Ecnu BbiOGpaH Tvn wuHbl PARALLEL + CLOCK, To ABE HWXHME
PYHKLMOHAIBLHOM KNaBuLLIY pe3epBUPYIOTCS OIS UCTOYHMKE Y
(hpOHTa TaKTOBOro curHana. Ans Beibopa MCTOYHKKA TaKTOBOrO
cvrHana Haxatb knasuwwy CLOCK u ucnornb3osatb
YHMBEPCanbHYH0 PyyKy 45 BbIOOpa fOrMyeckoro kaHana, rno
KOTOPOMY WAET TaKToBbIV curHan. MNMocnegosaTensHoe
HaxaTve knasuwm SLOPE BbIOUpaeT (bpoHT TakTOBOrO
curHana: RISING, FALLING vnu BOTH. BbibpaHHoe 3HayeHne
OyneT oTMedeHo cuHuM dhoHoM. Haxkatne knasuwm MENU
OFF npviBegeT Kk Bo3BpaTy B MeHio BUS. Elle oanH nyHKT
MeHto — DISPLAY SETTINGS. B gaHHOM nogmeHto Beibop
yHKUMM DISPLAY no3BonsieT BbIOpaTh C MOMOLLHO
YHVBEpCcanbHOW py4kn creaytoLme dopMaThl AeKOANPOBaHUSA:

[BOVYHBIN
LlecTHaaLaTepUYHbIn
[ecatnyHbin

— ASCII

JexonmpoBaHHble BENWYUHbI GyayT nokasaHbl B Tabnmuax LWuH
B BbIOpaHHbIX dhopmaTax.

Cregyrowas knasuwa yHKUMOHAMBHOMO MEHI0, pacrono-
YKEHHas HVpke, MOXeT ObITb UCNOSb30BaHa Anst BKITHOYEHUS
oTAerbHbIX BUTOB LUMHBI NPY OTOBPaXKeHUM Tabnmubl.
CokpalLieHHoe MeHto BUS ByaeT oToOpaykeHo npy ABOMHOM
HaxaTum knasuwm MENU OFF. [1Be BepxHue pyHKUMOHarb-
HOW KNaBuLLM MOTYT BbITb MCMOMb30BaHbI AN BKIOYEHWS Unu
BbIKIMIOYEHUS OTOOPaKEHWST WMHBI. ECnv WinHa BkrloyeHa, To
370 OygdeT nokasaHo 6ernon TOYKOoM B COKpaLLEeHHOM MeHto. ns
M3MEHeHWs1 pa3Mepa U NonoXXeHWs! WWHbI CHavarna ee
criegyert BblOpaTb B MEHIO, BblAENEHHOM CUHUM (hoHOM. Pyyka
yrnpaereHnsi MONOXeHNEM UCTONb3YeTCs Ars YCTaHOBKM
MOSoXXeHNs OTOBpaXKeHUs LUMHbI Ha 3KkpaHe. Pasmep
0TOOpaxeHVs Tabnuubl MOXHO BapbMpOBaTh PY4KOM
VOLTS/DIV. 310 0cOGEHHO NOMNE3HO MNP NCMOSNb30BaHNM
ABOVYHOro dhopmara, MoTOMy YTO MOXHO oTobpaxaTe Bce
3HayeHve Ha 4 cTpoKax Aaxe B KpaTkvx Tabnuuax.

11.3 KypcopHble usmepeHusi Ans norm4yeckux
KaHanoB

Ecnu 6biny BKMtOYEHbI NMOrMYECKUE KaHarbl, TO HEKOTOPbLIE
napameTpbl MOryT ObITb M3MepeHbI KypcopaMu. [ns Bcex
BKITFOYEHHbIX NMOMMYECKUX KaHanoB NpobHrka POD JOCTyMHbI
cneayowme namepeHua: TIME, RATIO X, V-MARKER.
PesynbTaTel 6yayT cnegytowmmm:

TIME:

[Moka3sbiBaeTCH NOMoXeHMEe No BpeMeHUn obounx KypcopoB
OTHOCUTENbHO NOJIOXKEHUA BPEMEHU 3amnycCKa; a Takke
pa3Huua BO BpeMeHN MexXay NoNoXeHNAMN OABYX KypCOpOB,
n3 KOTOpOVI 3aTeM BblHUCIIAETCA YacToTa.

RATIO X:

B paHHOM pexxume ncnonb3yetcsa 3 kypcopa. [NokasbiBatoTcs
BPEMEHHble OTHOLLEHWS MexXAy NepPBbIM U BTOPbIM U MEXAY
nepsbIM 1 TpeTbuM. pegcTasneHne byaeT NPoM3BoOANTLCA
B (popMaTe € nnaBaroLLen 3angTou, B NpoLeHTax, B
rpagycax u B paguaHax.

V-MARKER:

BmecTe ¢ nornyeckumun kaHanamm 6y,qu n3amepeHo
norn4yeckoe 3Ha4yeHune Bbl6paHHOFO POD B nonoxeHun
COOTBETCTBYHLLEro Kypcopa 1 nokasaHo B
wecTtHaguaTtepn4yHomMm mnm oecATUM4HHOM cbopmaTe.



12 AHanus nocneanoBaTesibHOM LUMHbI

(onunoHanbHO)

Mpnbopbl HMO ¢ onuuen HOO10 moryT 6bITb MCNONB30BaHbI
On4 3anycka 1 ekoanpoBaHus LLUWH I’C, SPI u UART/RS-232
Ha umdposbIx Bxogax (onumsa HO3508/16). Onums HOO10
TpebyeT Hann4msi B HMO BcTpoeHHoro MO Bepcun He Hike
2.0, ee MOXHO ByaeT ncnonb3oBaTe NPU HANMUYMK Nporpam-
MHOFO fIMLEH3NOHHOTO Krtoya. Kntoy moxeT ObiTb ycTaHOBMEH
nvbo npu n3rotoeneHun npmbopa, Mmbo camvm nonb3oBare-
nem npu yctaHoBke 0O6HOBMEHUs, Kak onvcaHo B rnase 2.10.
[na yctaHOBKM HacTpoek 3anycka 1 doyHKUMI fekoaepa
HeobXx04MMO cHavana 3agathb WrHy. MoxHo 3agaTb He 6onee
AByX WuH B1 1 B2. CHayana HaxaTb knasuwy BUS/REF B
obnactn VERTICAL Ha nepegHen naHenu, oTKpoeTcs
COKpaLLeHHOe MeH!I0. Mcronb3oBaTtb cCamyto HUXHIOK
Krnasuwy yHKLMOHaNbLHOro MeHIo Ans Bbibopa 3agaBaemMon
BeNM4MHbI (ONOpHOE 3HaveHne unu WwirHa). Knaeuwa cryxut
ONs NepexrioyeHnss Mexay AByMs BO3MOXHbLIMU BapuaHTamu:
RE (onopHoe 3Ha4eHne) u BU (wmHa). BkntodeHHas yHKUms
nokasbiBaeTcs Ha 6enom goHe. Beibpatb dyHkLmo BU.
3atem HaxaTb knasuwy MENU B obnactn VERTICAL Ha
nepegHer naHenn. OTKPOETCH MEHIO, BEPXHSS KnaBuLLia
KOTOPOro No3BonsieT BbiOpath WuHy B1 unu B2.

BT e

Puc. 12.1 — MeHI0 3agaHus napameTpoOB LWWUHbI

Mpu HaxaTnm pyHKLMOHanNbHoW knasuwmn BUS TYPE MOXHO
BblbpaTh TMN WWHbBI U3 JOCTYNHbLIX BapuaHToB. Ecnu ycta-
HoBneHa onuus HOO10, To JOCTYNHbI criegytoLme LWWHBbI:

— [lNapannenbHas

— [NapannenbHas TakTMpoBaHHas

— 2-npoBogHas SPI

— 3-npoBogHas SPI

- I’c

— UART

Puc. 12.2 — MeHio BbI6opa ¢hopMaTa gekoanpoBaHus

AHanus3 nocnegoBaTeNnbHOW WWUHBbI

Knasuwa dyHkuynoHansHoro meHio CONFIGURATION
Bbl3bIBA€T MEHIO, KOTOPOE 3aBUCUT OT BbIGpaHHOro Tuna
WKHbI. [JaHHbIe MEeHI0 onncaHbl B rnaBax COOTBETCTBYHOLLIMX
KOHpUrypaumm LLnH.

MeHto, Bbl3biBaemMoe HaxkaTtnem knasuwm DISPLAY SETUP,
OLMHAKOBO Ansi BCEX TUMOB LUWH, OHO NO3BONSAET BbIOpaTh
dopmat aekoampoBaHus. [ocTynHbl cnegyowme dopmMaThbl:

— [OBOWYHBIN

— LlecTHaguaTepuyHbIn
[ecatnyHbIn

- ASCII

[ns BKMIOYEHNS MK BbIKIOYEHNS 0TODpaXeHWs OTAeNbHbIX
OGUTOBBIX NNHWI LWNHBI (Hag OTOOpaXkeHWeM TabnuLbl)
mcnonb3yeTcsa yHKLUMoHanbHasa knasuwa SINGLE BITS.

12.1 LUwuHa I°’C

LLnHa I°C — a0 2-nNpoBOAHAast LWWHA (TAKTOBbLIV CUrHan u
OaHHble), KoTopasd 6bina paspaboTaHa komnaHuen Philips, n
KOTOpasi M03BONAeT AOCTUraTb CKOPOCTM NepeaaYdn AaHHbIX
no 3,4 Mout/c.

12.2 KoHdurypaums wuHe! I°C

K=" [lpumeyvaHue — nepen KOH(pUrypUpoBaHMEM LUINHbI
crneayeT y6eauTbCA B TOM, YTO BbIGpaH NpaBuib-
HbIW JIOrM4YeCcKU ypoBeHb (CM. onucaHue B
rnaee 11.1).

[insi AEKOAMPOBAHMS LKHBI I°C HEOBXOAUMO TOMBKO MpU
KOHbUryprpoBaHum LNHbI ONPeaenuTb, Kakon NormM4eckuin
KaHan nepegaeT TaKTOBbIA CUrHar, a Kakow — AaHHble. OTK
HaCTPOIIKM NPON3BOASATCS Mocne BbIGopa Tvna WinHb! I°C B
MEHIO LUMHbI MOCNeayloLWmMM HaxaTnem yHKLUMOHarIbHOM
knasuwn CONFIGURATION. B oTKpbIBLUEMCS MEHIO
BblIOpaTh BEpXHIOO kKnaBuwy MeHto CLOCK SCL u,
Mcrnonb3ys yHMBepcarbHyo pydky, Belbpatb
COOTBETCTBYHOLWMI KaHan. OnpegeneHne KaHana gaHHbIX
NpOn3BOANTCH aHanorMyHbIM obpasom nocre HaxaTus
dyHKUMoHansHomn knasuwm DATA SDA. [1na nposepku
BBEAEHHbIX 3HAYEHWNI B ManeHbKoM OkHe OyayT BbIBOAUTBLCSA
TeKyLme HaCTPOMKN NPW HaxXoX4eHUW B 4aHHOM NOAMEHIO.

Puc. 12.3 — MeHI0 onpeageneHusi MCTouHukoB |2C.

Bce MeHto 3akpbiBaloTcs Npy ABOVHOM HaxKaTuy KrnasuLLn
MENU OFF.



AHanu3 nocnegoBaTeNnbHOW WWUHBbI

Puc. 12.4 — CoobweHue 12C, aekogupoBaHHoe B
wecTHaguaTepuyHom dopmare.

KoHKpeTHble y4acTkun coobLLeHWi I’c 6ynyT oTobpaxaTbcs B

LBeTe ans obneryeHns pacno3HaBaHus. Ecnv nuHum gaHHbIX

oToOpaxalTcs BMecTe ¢ Tabnuuein, To COOTBETCTBYOLLME

obnactu 6yoyT meTb cnepyoLlee LBEToBoe 0603HaYeHe:

UrteHue agpeca: XKentbin
3anvce agpeca: MypnypHbInA
[aHHble: CuHun
Hauano: Benbin
KoHeu;: Benbin
OTcyTCcTBME NOATBEPXKOEHUS: KpacHbii
MoaTteepxaeHue: 3eneHblin

12.3 3anyck no wuHe I°C

Mocne HacTPONKK LUNHbBI MOSBNSIETCS BO3MOXHOCTb 3anycka
Mo pasnuyHblM cobbITvaM. [N BbiGopa TMna 3amnycka HaxaTb
knasuwwy TYPE B o6nactu TRIGGER Ha nepegHen naHenu u
BblbpaTh KnaBuLLy dyHKUMOHanNsHoro meHto SERIAL BUSES.
Hanee Haxatb knaBuwy SOURCE B obnactn TRIGGER u
BbIGPAT LMHY 1°C (oHa ByeT AOCTYMHA, TOMbKO ecn Gbina
3afaHa paHee). [Nocne HaxaTns knasmwm FILTER B obnactu
TRIGGER 6yayT BbiBEAEHbI BCE BO3MOXHbIE BAPUAHTbI
3anycka.

Bo3moxxeH 3anyck no Havany (START), koHuy (STOP) Bcex
coo6bLLeHNI, paBHO KaK 1 MO YCIOBWIO Hayarna HOBOro
coobuwennst (NEW START) n oTcyTCTBUS NOATBEPKAEHUS
(NOT-ACKNOWLEDGE). ins goctyna k 4ONONHUTENbHBIM
BapuaHTaMm 3anycka HaxaTb (OyHKLMOHalbHYIO KNaBuLLy
READ/ WRITE. OTkpoeTcsi MeHIO C BapuaHTamu Bbibopa
3anycka no ycrniosuam READ unu WRITE v B cny4vae, ecnu
AnvHa agpeca 7 unu 10 6uT.

Puc. 12.5 — MeHio 3anycka I°C READ/WRITE

Mocne HaxaTna yHKUMOHaNbHoOM knasuwmn SLAVE
ADDRESS MoXeT 6bITb UCMONb30BaHa yHUBepcarnbHas

pydka ansi Bbibopa 7-6utHoro unu 10-6uTtHoro agpeca, no
KOTOPOMY ByaeT NpoucxoamTb 3amyck.

Mpu HaxaTnm pyHKLMOHanNbHOM knasun DATA oTkpoeTtcs
NnoAgMeHI0 AN BBOAA AaHHbIX B JOMOMHEHWE K agpecy.

Puc. 12.6 — MeHI0 3anycka gaHHbIx 12C

3anyck MoXeT Mpon3BoANTLCS, MakcUmyMm, no 24 Gutam (3
6arTam) 4aHHbIX, KOTOPbIE MOTYT MMETb CMELLeHNe OTHOCU-
TenbHo agpeca oT 0 oo 4095 6ut. [nsi BbIbOpa CMeLLeHVs
HaxaTb knasuwy BYTE OFFSET. B 6onblunHCTBE criy4aeB
cMeLleHve 6yaeT paBHO Hyr0, €CMuW PeLLEHO NPoM3BOaNTb
3anyck no, Makcumym, 24 nepsbiM Gutam, cnegytowmm 3a
aapecom. VMcnonb3osath knasuLly yHKLUMOHANLHOMO MEHIO
NUMBER OF BYTES pans Bbi6opa Konm4ecTsa BBOOUMbIX
AanHbIX (1, 2 unu 3 6anTa). BBog MOXeT ocyLLecTBnATLCA B
ABOVYHOM UNK LLECTHaALaTepUYHOM chopmare, 4To
BblbMpaeTcs knaBuLen yHKUMOHaNbHoro MmeHto INPUT.
Ecnu BbIbpaH ABoMYHBI hopmaTt BBOAA, TO OTAENbHbIE BUThI
MoryT BbITb BbIGpaHbl KnaBuLLen yHKUMOHaNBHOIO MeHto BIT
1 YHMBepcanbHOM pyykoin. C NOMOLLbI PYHKLIMOHAMBHON
knasumwwm DEFINITION MOXHO BblIGpaTh COCTOSIHUE KaXXO0ro
6ura (1, 0 unm X (He BaxHo)). Ecnu BbIOpaH
LuecTHaaLaTepUYHbIN chopmaTt BBOAA, TO KnasuLia
yHKLMOHanbHoro meHio VALUE 1 yHnBepcanbHasa pydka
MCMoMb3yTCA A ONpeAeneHns 3HaveHns kaxaoro banra.
Knasuwa ¢yHKUMOHanLHoro MeHio BYTE mncnone3yeTtcsa ans
nepeknodeHns ¢ 6anta 1 Ha 6anTt 2 u Ha 6anT 3 (ecnum GbINo
BblbpaHo 3 6anTa). B okHe nHaukauum ycrioui 3anycka
TEKYLLMIA aKTUBHbIA 6anT OyaeT BelgeneH 3ereHom pamMmKo.

Mpw TponHoM HaxkaTum knasuwwm MENU OFF Bce MeHio OyayT
3aKpbIThl, @ ocuunnorpad OyaeT 3anyLyeH no BBEAEHHbIM
agpecy 1 AaHHbIM.

12.4 LWwuHa SPI

LLivHa SPI 6bina paspaboTaHa komnaHuen Motorola (Teneps:
Freescale), ogHako hopmarnbHO OHa He CTaHAapTM3MpoBa-
Ha. B obwmx cnosax, 91O WMHA C MIMHUSIMU JaHHbIX, TaKTu-
poBaHus 1 NHWUK BbIGopa. Ecnmn npucyTCTBYIOT TONbKO oaHa
BeayLLast NMMHWS U 0Ha BEAOMas!, TO NUHKS BbiGopa MOXET
ObITb yaaneHa; Takas LmHa Takke HasbiBaeTcst SSPI
(npocrtas SPI).

12.5 KoHdurypauums WnHbLISPI

[ns npaBunbHOrO AeKOANPOBaHMS LWMHBI SPI Heobxoaymo
cAenaTb HECKOMbKO HacTpoek. MNepBas HacTpolika onpegens-
€T TWM LWKHBI: ABNSETCA N oHa 2-npoBogHov (6e3 Bbibopa
MUKPOCXEMbI (BEQOMOT0)) Unn 3-NpoBOAHOM CUCTEMO (C
BbIGOpOM MUKpocxeMsbl (Begomoro)). Belbop nponssoanTcs B
MEHI0 KOHGpUrypaLumm LUnHbI NPy Bbibope Tuna WnHbl: ANns 2-
NPOBOAHOM CUCTEMbI BbIOpaTh 3Ha4eHne SSPI, ans 3-
NPOBOQHOM CUCTEMbI — 3Ha4YeHne SPI. 3aTemM OTKPbITb MEHI0
KoHurypaumm SPI HaxaTnem knasvwm CONFIGURATION.



TE Z0us

Puc. 12.7 — MeHI0 kOHUrypupoBaHusi WwWnHbl SPI

BepxHsas knaBuwa gyHKUMOoHanbHoro MmeHio SOURCE
ncnonb3yeTcst 4nsi onpegeneHns CoOOTBETCTBYOLLMNX
LMdpoBbIX KaHanoB Ans Bbibopa BegoMoro (ans 2-
NpPOBOAHOW CUCTEMbI BbIOpaTh BpeMsi MPOCTOSs BMECTO
MCTOYHMKa Bbibopa Begomoro) Npu HaxkaTum AaHHOW
yHKUMOHAarNbLHOW KnaBuLwn 6yaeT npeacTaBneH oavH U3
Tpex BapuaHToB Bblibopa (BbIOpaHHLIN BapuaHT byaeT
BbleNeH CYHUM LiBETOM), B OTKPbIBLUEMCS MEHIO BblbpaTtb
FIOrMYEeCcKnin kKaHars, UCMomMb3ys YHUBEPCATbHYIO PYYKY.

TpeTbsa knaBuLla yHKLMOHANBHOTO MEHIO NPefoCTaBnseT
(B mOMOMHeHNe K NPUBA3LIBAHUIO BXOZOB K cUrHanam)
crepyoLme HacTPOUKU:

CS: AKTUBHbI BbICOKUI UMY HU3KUI YPOBEHb CUrHana
BbIbOpa M1KpPOCXeMbl (BEQOMOrO); CTaHAAPTHO
NCMONb3yeTCst aKTUBHBIN HN3KNI YPOBEHb

CLK:  paHHble BygyT coxpaHeHbl MO nepegHemy 1nm
3agHeMy PPOHTY; CTaHAAPTHO — MO NepegHemMy

DATA: aKTUBHbIV BbICOKUA UM HU3KUI YPOBEHb, CTaH-
AapTHO MCMONb3YeTCsl aKTUBHBIN BbICOKWI YPOBEHb

Knasuwa ¢yHkumoHansHoro meHto BIT ORDER onpegensiet
nopsiAok 6UTOB B COOOLLEHNIN: OHO MOXET HauYMHaTLCS CO
crapwero (MSB) nnu mnagwero 6uta(LSB).

Knasuwa dyHkuuoHansHoro meHio WORD SIZE
ncnonb3yeTcs Ans ycTaHOBKW Konnyectsa 6utos
coobLeHns; Ans Bolbopa 3HayYeHWs B gvanasoHe oT 1 go 32
MCNonb3yeTcsi yHMBepcanbHas pyyka.

12.6 3anyck no wuHe SPI

Mocne koHMWrypMpoBaHWs WKHLI HEOBXOAUMMO onpeaenuTb
yCrnoBusi 3anycka, YTobbl UMeTb BO3MOXHOCTb MPOM3BOANTb
3anyck no pasnu4yHbiM cobbiTnsaM. Haxkate knaesuwy TYPE B
obnactn TRIGGER Ha nepegHen naHenu u BbibpaTb

Puc. 12.8 — MeHI0 3anycka wuHbl SPI

AHanus3 nocnegoBaTeNnbHOW WWUHBbI

KrnaBuwy yHKLMOHansHoro meHo SERIAL BUSES. 3atem
HaxaTb knasuwy SOURCE B o6nactn TRIGGER v BbiGpaTh
wuHy SPI (oHa 6yaeT BuagHa, Tonbko ecnuv 6bina 3agaHa
paHee). Mpu HaxaTum knaeuwm FILTER B obnactn TRIGGER
OyayT BblBEAEHbI BCE BO3MOXHbIE OMLMK 3anycka. BoamoxeH
3anyck no Hayany kagpa (FRAME START), koHUy kagpa
(FRAME END) 1 no npegsapuTensHo BelbpaHHomy 6uTy BIT
(HaxaTb knaBuwy yHKUMOHaNbHOro MeHio BIT u, ncnonb3sys
YHMBepcasbHyto py4Ky, Bblbpatb Tpebyembiin Homep 6uTa).

Opyrne BO3MOXXHOCTU 3anycka CTaHyT AOCTYNHbIMY nocne
HaxaTusi pyHKUMOHanbHom knasuwn SER. PATTERN.
OTKpoeTCs MeHI0, KOTOpOe NO3BONSET 3a4aTb BO3MOXHOE
cmMelleHne (3HadveHre ot 0 o 4095). B Hem Takke MOXHO
3adaTb KONMYecTBO BUT B COOBLLEHNM (BO3MOXHbI 3HAYEHUS
oT 1 go 32 6MTOB) N HACTPOUTL KaxXAbl U3 3adaHHbIX OUTOB.

Puc. 12.9 — MeHI0 3anycka gaHHbIx SPI.

Bxopg nocnegoBaTensHOro noToka 6GuToB MOXET ObITb
OBOVYHBIM UMK LLECTHaAUaTEPUYHBIM, 3TO onpeaenseTcs
KnasuLLen cyHKuMoHansHoro MeHio PATTERN INPUT. Ecnn
BblOpaH ABOWYHBIV BXO4, TO C MOMOLLLIO (DYHKLMOHAMBHOM
knasuwm SELECT BIT n yHMBepcanbHON py4kn MOryT ObITb
BblOpaHbl oTAernbHble 6uThl. Knaeuwwa gpyHKUMOHaneHOro
meHio VALUE vcnonb3yeTtcsa onsa onpegeneHns 3HaveHus
6uta (0, 1 unn X (He BaxHo)). Ecnu BbibpaH LwecTHaguaTe-
PUYHBIN BXO[, TO KnaBuLa pyHKLMOHanbLHOro meHio VALUE n
yHUBepcarbHas pyyka UCronb3yTcs Qs YCTaHOBKW 3HaYe-
HUs kaxxgoro nonybawTa (4 6uta). Knaeuwa cyHkumoHans-
Horo meHto NIBBLE npov3BoauT nepekrtoveHne oT nomnyban-
Ta K nony6anTy. AKTUBHBI B JAHHBLIA MOMEHT nonyoant
OyOeT NnomeyeH 3eneHol pamkon. Bce meHio ByayT 3aKkpbIThl
npy TpoMHOM HaxaTum knasuwm MENU OFF. Tenepb
ocuunnorpad 3anycTuTcs no 3agaHHOMyY NOTOKy 6GMTOB.

12.7 WwnHa UART/RS-232

LLivHa UART (Universal Asynchronous Receiver Transmitter)
ABnsieTcs obLLelnt CUCTEMOW LUMH Y OCHOBOW MHOTMX MPOTOKO-
nos. OgHMM 13 HUX ABNaeTca npotokon RS-232. OH coctouTt
13 Kagpa ¢ Ha4anbHbIM 6UTOoM, OT 5 A0 9 BUTOB AaHHbIX, buTa
YeTHOCTU 1 cTonoBoro 6uta. CTonoBbIN GUT MOXET UMETb
HopMmaribHyto AnnHy 6uta, B 1,5 pasa unu 2 pasa grnvHHee.

12.8 KoHdurypuposaHue wnHbl UART/RS-232

Onsa pekogupoBaHus winHbl UART cHavana Heobxogumo
onpeaenuTb, Kakow Norn4yeckunin kaHan 6yaeT NogKmoYeH K
TMHUK AaHHbIX. OTKPbITe MEHIO LUWHBI, BbIOpaTh TN LNHBI
UART, a 3aTeM HaxaTb KrnaBuLLly yHKLMOHANbHOIO MEHIO
CONFIGURATION. B oTKpbIBLUEMCSI MEHIO HaXaTb BEPXHIOK
dyHKUMOHanbHyto knasuwy DATA SOURCE u, ncnonb3aysi
YHMBepcasbHyto pyyKy, BbibpaTtb normieckuin kaHan. Knasuwa
dyHKUMoHansHoro meHto ACTIVE nossonseT caenatb BbIOOp
MeXay BbICOKUM 1 HU3KMM aKTUBHBIM YPOBHEM, BblIGop
OTMeYaeTCs CMHMM LIBETOM (ans RS-232 BbIGpaTh HU3KUIA).



AHanu3 nocnegoBaTeNnbHOW WWUHBbI

Knasuwa SYMBOL SIZE v yHuBepcanbHas pyyka
ncnonb3yTcsa Ans Belbopa AnvHbI cumBona oT 5 go 9 6ut.
Knasuwa PARITY no3sonset BbIbpaTb TMN YETHOCTM (HeT,
YeTHbIN U HEYETHBIN). MocnegHUn NYHKT yHKLMOHANLHOro
MEHIO Ha CTpaHue 1 onpeaenseTt AnMHy CTONOBOro 6uta Kak
HOMWHarnbHyto, B 1,5 pa3a nnm 2 pasa 6onbLuyto.
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Puc. 12.10 — CtpaHuua 1 MeHo KOHdurypmpoBaHus WwnHbl UART

Ha cTpaHuLe 2 MeHo KOH(MIypMpOBaHUst MOXHO BbIGpaTh
GUTOBYIO CKOPOCTb Nepenayu.

AC

Puc. 12.11 — CTpaHuua 2 MeHI KOHuUrypmpoBaHus wnHbl UART

Mocne HaxaTusa yHKUMoHansHom knasuwn BIT RATE yHu-
BepcalbHas KrnasuLa Ucrnofnb3yeTcs Ans Belbopa ctaHgapT-
HOW ckopocTu nepegayn cumeonos oT 300 go 115200
cumB./cek. Ecnn TpebyeTca apyras ckopocTe nepeaaym
CVYMBOJIOB, TO CrieAyeT HaxaTb KnasuLLy dyHKLMOHANbHOTo
MeHto USER 1, ucnonb3ys yHMBepcanbHyo pyyky nunm
4YMCNOBOV BBOA, BBECTU TPEOYEMYIO BENMNYMHY.

MocnenHas HacTpolka, KOTopy HeobxoaMMo 3adaTb — 3TO
BpPEMs MPOCTOA MexXdy NOCNeAHUM CToMoBbIM BUTOM 1
cnegyoLWwmM HavarnbHbIM 6utoMm. HaxaTtb knasuuy
dyHKUMoHansHoro meHto IDLE TIME v BBeCcTU 3HayeHue
NMOMOLLbIO YHUBEPCATbHOW PYYKM UMK YUCIIOBOrO BBOAA.

12.9 3anyck no wuHe UART/RS-232

Haxatb knasuwy TYPE B obnactn TRIGGER Ha nepenHen
naHenu ans HacTPOVKM YCIOBUI 3anycka, 3aTeM HaxaTb
Knasuwy yHkunoHanbHoro meHto SERIAL BUSES. [anee
HaxaTb knaeuwy SOURCE B obnactm TRIGGER u BeibpaTb
wrHy UART (BygeT [ocTynHa TOMbKO B TOM Cry4yae, ecnm
OHa 6bina 3agaHa paHee). 3aTem HaxaTb knasuwy FILTER
B obnactn TRIGGER, 6yayT npeacTaBneHbl BCE BO3MOXHbIE
onumu 3anycka. [Ing HacTpowku yCroBuin 3anycka nepenTu
Ha cTpaHuuy 1 MeHto 3anycka: npeanararTcs HavarnbHbIRn
o6uT (STARTBIT), Havano kagpa (FRAME START), n-binn
cumBon (N-th SYMBOL) nnu ocobas gata.

Puc. 12.12 — MeHio 3anycka gaHHbix UART

[ns BBOAa AaThbl BIOPaTh KnasuLLy dyHKLMOHANBHOIO MEHIO
DATA, OTKpOeTCs MEHI0, B KOTOPOM MOXHO MPON3BECTH
HeobXxoAMMble HaCTPOMKM.

Knasuwa cyHKkUMoHansHoro meHio SYMBOL OFFSET u yHu-
BepcalbHas pyyka ucnonb3yroTcs Ans Belbopa konnyectsa
urHopupyembix cumorios (o1 0 go 4095), cnepytoLmx 3a
HavanbHbIM 6uToM. KonmyecTBo UCnornb3yemblX CUMBOJIOB
MOXHO 3a7aTb C NOMOLLbO NyHkTa MeHio NUMBER OF
SYMBOLS B Buge 1, 2 unu 3 (anuHa cumeonos oT 5 ao 9 6ut
yxe 6blna 3agaHa Nnpu KOHMUIYPUpPOBaHUM LLUMHBI, 30eCb OHa
y4uTbIBaETCH aBTOMaTnyeckm). Beibpatb NyHKT MeHIo
PATTERN INPUT ans BBoga 3Ha4€HUI CUMBOSIOB, KOTOPbIe
MoryT 6bITb B ABOMYHOM UMK LeCTHaaLaTepuyHoM chopmarTe.
Ecnu BblIbpaH ABOVYHBIV BBOA, TO OTAEMbHbIE BUTLI MOXHO
BblbpaTh C NOMOLLBI0 PYHKLMOHaNbHOM knasuwn SELECT
BIT n yHuBepcanbHon pyyku. [pyv noMoLLm gyHKUMOHANbHON
knasumwm VALUE kaxabin 6uT MoxeT BbITb YCTaHOBIEH B
cocTosiHue 0,1 unu X (He BaxkHO). Ecnu BbIOpaH wecTHaa-
LaTepuyHbIn hopmarT, TO AN YCTaHOBKN 3HAYEHUS KaXaoro
C/YMBOIa criefyeT UCrosnb3oBaTh KnasBuLLy YHKLMOHaNbHOTo
MeHio VALUE n yHuBepcanbHyto pyyky. Knasuiia
pyHKLMOHanbHoro meHtio SELECT SYMBOL ucnonb3yetca
ANs nepeknoyeHns ¢ cumeona 1 Ha cumson 2 1 Ha cumeon 3
(ecnu koNMMYeCTBO CMMBOMOB BbINO YCTaHOBIIEHO PaBHbIM 3.)
AKTVBHbIN B A@HHBIA MOMEHT 6aiT 6yaeT NokasaH B OKHE
0TOOpaxKeHNs 3eneHol pamkow. Mpy JBOMHOM HaxaTum
knasuwmn MENU OFF 3akpotoTcsi BCce MeHIo, a ocuunnorpad
3arnycTUTCs No YCTaHOBMEHHbIM AaHHbIM.

Mcnonb3oBaTe COOTBETCTBYIOLLYIO KIaBULLy
(PYHKUMOHAMNbLHOTO MEHIO Ha CTpaHuLe 2 MeHI0 unbTpa
3anycka UART ans Bbibopa B kayecTBe HEOOX04MMOro
ycnoBus 3anycka owmnbkmn yetHocTn (PARITY ERROR),
owmnbkn kagpa (FRAME ERROR) unu paspeiea (BREAK).
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Puc. 12.13 — CTpaHuua 2 MeHto 3anycka UART



13 AucTtaHuMOHHOE yrnpaBreHue Yyepes

uHTepdenc

Mpu6opbl HMO ocHalueHbl uHTepdericHon nnaton HO720,
KOTOpasi Ha CTaH4apTHOW OCHOBE COAEPXKUT pa3beMmbl
RS-232 n USB.

I~=" [Onsa ycTaHOBKM CBSA3U BbIOpPaHHbIN UHTEepdenc n
ero cooTBeTcTBYOLWME HacTponku B MK fomkHbI
ObITb aHanNorn4Hbl HacTpomkam B ocuunnorpade.
EnvHcTBEHHOE MCKIOYEeHMe OTHOCUTCS K
BupTyanbHoMy COM-nopTy, KOTOpbIA ONUCaH B
pasgene "UHtepdenc USB".

13.1 WuTepcpenc RS-232

UHTepderic RS-232 BbINOMHEH B BUAE 9 KOHTaKTHOro
pasbema D-SUB. MocpeacTBoM 3TOro AByHaNpaBrieHHOro
NHTepdenca MoryT nepegaBaTbCsl HACTPONKU, AaHHbIE U
pacnevaTky CoaepX1MOro aKkpaHa 13 BHELLHEro yCTponcTaa
(MK) B ocuunnorpacd nnv HaobopoT. MNpsimor douamdeckuii
KaHan nepegayv AaHHbIX Mexay ocumnnorpadom u
nocnegosaTesnbHbiM NopToM MK MoxeT ObITb ycTaHOBMEH
nocpeacTBoM 9 KOHTaKTHOro aKpaHMpoBaHHOro kabens (1:1).
MakcrmanbHasa anvHa kabens He JoMmkHa NpeBbillaTh 3
MeTpoB. TOYHasi cxema KOHTaKTOB pa3bema NpuBeaeHa Huxe:

KoHrakT

2 Tx Data (nepegaya AaHHbIX 3 reHepaTopa CUrHaros K
BHELLHeMY YCTPOICTBY)

3 RxData (nepeaaya AaHHbIX 13 BHELLHETO YCTPONCTBA K
reHepaTopy CUrHanos)

7 CTS (roToBHOCTb K Nepefaye AaHHbIX)

RTS (roTOBHOCTb K NpUeMy AaHHbIX)

5 3emns (OMopHbIiA HyneBoi NoTeHuUuar, 0BycroBeHHbI
3a3eMrieH1eM reHepatopa curHanos (kateropus Il) n pasbema
SMeKTPONUTaHNS)

9  +5V (+5 B) (HanpsxxeHWe NMUTAHUS 1S BHELLHWX YCTPOICTB
(makc. 400 mA)

MakcrmarnbHoe HanpsikeHue Ha KoHTakTax Tx, Rx, RTS n
CTS cocraensieT £12 B. CtaHgapTHbIMU NnapameTpam RS-
232 aBnaTCA:

[e0)

8-N-2 (8 6UT faHHbIX, OTCYTCTBUE KOHTPOSSI YETHOCTH, 2
cTonoBbix 6uta), RTS/CTS-Hardware protocol (npoTokon
annapaTtHbIX CpefCcTB): OTCYTCTBYET.

[ns ycTaHoBKM 3T1X NapameTpoB B npubope HMO,HaxaTb
knasumwy SETUP Ha nepegHen naHenun B obnactn GENERAL,
3aTeM, B OTKPbIBLUEMCH (PyHKLIMOHANbHOM MEHIO HaXaTb
dyHKUMoHanbHyo knaeuwy INTERFACE. Y6eauTbest, 4To
BblbpaH uHTepderic RS-232 (BbiaerneH CMHNM LIBETOM), a
3aTem HaxaTb knasuwy PARAMETER. OTKpoeTcs MeHI0
YCTaHOBKM MU COXPaHEeHUs1 BCeX NapaMeTpoB CBA3M NO
nHTeppency RS-232.

13.2 WuTepdpeinnc USB

I~=" Bce onucaHus, oTHocsilmecs K uHTepcpericy USB,
BepHbI Ans uHTepdercHon nnatbl HO720, a Takke
ana gononHutenbHon USB-nnatbl HO730. Bece
uMmeloLmecs apanBepa USB nonHocTbIo NpoBepe-
Hbl, ABNAIOTCA paboToCNOCO6GHLIMU U BbiNYLLEHbI
Ansa 32-6uTHoM onepauuoHHou cuctemMbl Windows
XP™, 32-6uTHble cuctembl Windows Vista™ nnm
Windows 7™ noapepXxuBaloTCA B peXume coBMec-
TUMOCTHU, HO NOSTHOCTbLIO He NPOTECTUPOBaHbI. 64-
OuTHbIe cuctembl Windows Ha AaHHbIA MOMEHT He
noanepXK1MBaroTCs, peKOMeHAyeTCsl UCMOoJb30BaTb
uHTepdenc RS-232 unu onumoHanbHbIN Ethernet-
uHTepdenc.

OucTaHUMOHHOEe ynpaBneHue

WHTtepdperic USB gomkeH 6biTb BbIGpaH B Mpubope, npu 3ToM
BbINOMHEHUS Kakux-nnbo HacTpoek He TpebyeTcs. MNpu nep-
BOM nogkrtodeHun Windows™ 3anpocut COOTBETCTBYHOLLMIA
Apaneep. Oparisep ans npubopos HO720/HO730 moxeT
ObITb HaMAEH Ha NPUNOXXEHHOM KOMMaKT-AUCKe Ui Ha
AoMallHen cTpaHuue www.hameg.com B pasgene 3arpy3ok.
CoeauHeHve MOXeT ObITb YCTaHOBMEHO MOCPEACTBOM
cTaHgapTHoro uHtepdenca USB unu BuptyansHoro COM-
nopta. NHdopmauwmsa no yctaHoBke gpaliBepoB NpuBeAeHa B
pykoBogcTBe Mo akcnnyaTtauum HO720/730.

K=" TMpwu ucnonb3zoBaHum BupTyanbHoro COM-nopTa
Heo6xoaumo yctaHoBUTbL USB B kavecTBe
uHTepdenca B ocuunnorpade.

13.3 WHTepdpenc Ethernet (onuma HO730)

Ha pononHutensHon nHTepdercHon nnate HO730 pa3melle-
Hbl pa3beMbl USB n Ethernet. HacTtpoiiku nHtepdeiica npym-
€HSITCA B reHepaTope CMrHanoB nocrie Bbibopa B KavyecTse
nHTepdenica ETHERNET n HaxaTuns (pyHKUMOHanbLHOM
knasvwm PARAMETER. MoryT 6bITb yCTaHOBMEHbI NtoOble
HaCTPOWKK, BKMoYasa chukcmpoBaHHbIv IP-agpec. B kavecTBe
anbTepHaTMBHOrO BapMaHTa MOXeT ObITb BbIOpaH AMHaMu-
Yeckun IP-agpec ¢ ncnonb3osBaHnem npoTtokona DHCP
(NpoTokon AMHaMM4eCcKon KOHMrypaLmm CeTeBoro yana).
[Ina ycTaHOBKM KOPPEKTHLIX NapamMeTpoB ceTu cnegyeT
obpatuTbCs B CBON OTAEN MHEOPMALIMOHHBIX TEXHOMOTMUIA.

Ecnun ocuunnorpad nmeet IP-agpec, TO MOXXHO OTKPbITb BE6-
Gpay3ep 1 BBECTU AaHHbIN IP-agpec B agpecHyto CTPOKy
(http://xxx.xxx.xxx.xx). MNockonbky B HO730 nmeeTcst BCTPOEH-
HbI BEG-CEPBEP, OTKPOETCA CaNT, coaepalumi nHdopmMa-
umo 06 ocuunnorpacde, MHTepgence 1 ero HacTporKax.
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Puc. 13.1 — Be6-cepBep ¢ AaHHbIMM YCTPOMCTBA

B neBsow yactn HaxoauTca cebinka "Screen Data”, kotopasi
no3BONsiET NepefaBaTb pacrneyaTki CoaepK1MOro aKkpaHa Ha
MK (HaxxaTeM NpaBomr KHOMKN MbILLKA OHU MOTYT ObITb
nepenaHbl B 6ydep obmeHa ansa ganbHenwero
ncnone3oBaHus). [MNpu Beibope cebinkn "SCPI Device Control”
OTKpbIBAETCS CTPaHULLa C KraBMaTypow Ans nepegaydn Ha
npubop koMaH4 ANCTaHLMOHHOIO ynpaeneHus SCPI.

13.4 Wntepdpeirc IEEE 488.2/GPIB (onuua HO740)

Ha pononHutensHon nHtepgencHon nnate HO740
npeacTaBneH pa3bem ctaHaapTa IEEE488.2. HacTpoiku
nHTepdelica npumMeHsioTcs B npubope nocne Bbibopa
IEEEA488 B kauecTBe nHTepenca n Haxatums
dyHKUMoHanbHou knasuwn PARAMETER.

JononHuTensHyo nHhopMaumio CM. B PyKOBOACTBE NO
HO740 B pa3gene 3arpy3ok Ha JoMalLHeNn cTpaHuue
www.hameg.com.
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