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1 BBEAEHME

HacTosuwee pykoBoACTBO MO 3kcnjayaTauum (P2) npegHasHadeHo ans nuvy, paboTtarowmx c
npubopom, a Takxe ans obcnyxmealoLero 1 peMoHTHOro nepcoHana.

P2 BkntoyaeT B cebsa Bce gaHHble 0 npubope, ykasaHus no paboTe.

P2 copmepxut cBeaeHuss o6 ocumnnorpadax cepun AKWUM-4140, mogenbHbin paa: AKUM-
4140/1, AKNMN-4140/2, AKNM-4140/3, AKNM-4140/4.

Mogenu ocumnnorpacdoB B AaHHOM CEPUN UMEIOT 4-X KaHallbHOEe UCMOSIHEHNE W pa3nMyarTcs
nonocon nponyckanmsa: 100 My, 200 My, 350 MMy n 500 MINY COOTBETCTBEHHO.

PaspsaHocTb AUIM ocumnnorpadgos 12 6muT, MakcMMmanbHas yacrtoTa auckpeTtmsaumm 1 My Ha
kaHan (2 My B pexuMe obbeanMHEHUs KaHanoB). MakcuManbHas anvHa namatm 100 Mb Ha kaHan
(200 MB B pexnme 06beAMHEHMS KaHaoB).

B ctangapTHOM mncnosHeHmn ocumnnorpadbel cepumn AKNM-4140 nogaep>XxmBatoT BO3MOXHOCTb
CUHXPOHMU3ALMN U AEKOAMPOBAHUS cneayowmnx ungposbix cnrHanos: 12C, SPI, UART, CAN, LIN.

Ocuunnorpadbl cepun AKUM-4140 wMeOT OMUMOHANbHYKO BO3MOXHOCTb pacllMpeHuns
NoaoCbl NponyckaHusa. PacwupeHme noaocbl MNPOMNYCKaHMA MNPOUCXOAUT MNyTeM aKTueBauum
NporpaMMHOro Knaw4a, yepes MeHto npubopa.

Tak >Xe OnuMOHalbHO MMeeTCss BO3MOXHOCTb YCTAHOBKW CreAylownx MnporpaMMHo-
annapaTtHbIX ONuMi:

e Jlorndyecknnn aHanmsatop, 16 kaHanoB - SDS2000HD-16LA (nporpammHas onuus

normyeckoro aHanusartopa) + SPL2016 (annapaTHas onuus fiorm4yeckoro npobHuka);

e [IporpaMMHble onuuMn aekogmpoBaHusa curHanos: I12S, MIL-STD-1553B, FlexRay, CAN FD,

SENT, MANCHESTER.

e [lporpamMMHast onumsa @yHKUMOHanbHoro reHepatop SDS2000HD-FG, BbixogHas 4acTtoTa

no 25 Mru.

e [IporpaMMHasl onums M3MEPEHUs MOLLHOCTWM M MoKasaTesen KadyecTBa 3/1eKTPO3Hepruu

(NK3) - SDS2000HD-PA.

Ocuunnorpadbl cepun AKUM-4140 umMeloT akceccyapbl, nNocTaBnsieMble Mo OTAEeNbHOMY
3aKa3sy:

SDS2000HD-RMK - koMnaekT Ans MoHTaxa ocuunnorpadbl MOHTa)a ocuwunnorpada B
cTaHaapTHyt 19”7 cTolky.

BAG-S2 - mMdArkasi cyMKa Ans nepeHoCckn n TpaHCMopTUpPOBKK ocumnnorpada.

B cBSA3M C NOCTOSIHHOM paboToM MO COBEPLUEHCTBOBAHUIO U3AENA WKW ero NporpaMmMHOro
obecneyeHns, nNOBbILAKOLWEN €ero HaAeXHOCTb W yny4lwalwwen YycaoBusa 3KCnayataumu, B
KOHCTPYKLMIO MOryT OblTb BHECEHbl HE3HAYUTESIbHblE U3MEHEHUS, He OTpaXKéHHble B HACTOSLLEM
n3pgaHuu.

11 UHdopmaumsa 06 yreeprkaeHnmn tTuna CHU:
Ocuunnorpadbl undposblie cepun AKNUIM-4140:
Homep B FoCyaapCTBEHHOM peecTpe cpeacTB naMepeHuii: 91484-24



2 HA3HAYEHMUWE N ONMNCAHUE CPEACTBA UBMEPEHUA

Undposble ocuunnorpadbl cepun AKWUIM-4140 npenHasHaudeHbl Ans UCCNedoBaHUa W
n3MepeHns napamMeTpoB OAHOKPATHbIX CUrHas0B U NepuoanyeckMx CUrHaaoB B Mos0oce 4acToT Ao
500 Mly (B 3aBucumoctn BbibpaHHOM Mogenu). Ocuwumnnorpadel  cepun  AKUM-4140
obecneumnBatoT: umdpoBoe 3aNOMMHAHWME UM WU3MEpPEHMEe CUrHaloB B AunanasoHe YCTaHOBKMU
KoacpdunumeHta oTknoHeHms ot 500 mkB/gen po 10 B/men (Bxog 1 MOM) M BpeMEHHbIX
nHtepsanos oT 1 Hc/men go 1000 c/men, aBTOMATM4YeCKYH YCTAaHOBKY pa3MepoB M306paxeHus,
aBToMaTu4yeckoe M3MepeHume aMnanTyaHO-BpEMEHHbIX NapaMeTpoB BXOAHOMO0 CUrHasa C BbiBOAOM
pe3ynbTaTta U3MepeHnsa Ha aKpaH ocumnnorpada.

Ocumnnorpadbl obecneuynBatoT BO3MOXHOCTb MOAK/IOYEHUS K MEpPCOHasibHOMY KOMMbIOTEPY
yepes nHtepdemncel USB (USB-TMC), LAN (VXI-11/Socket/Telnet, BCTpoeHHbI web server).

MpuHUMN gencTema ocuwnanorpadoB OCHOBaH Ha BbICOKOCKOPOCTHOM aHanoro-umdpoBoM
npeobpaszoBaHUM BXOAHOro CurHana, umdposon obpaboTke ero C NMOMOLLbIO MMKpOMNpoueccopa U
3anmcm B namsATb. B pesynbtate o6paboTku curHana BblAensieTcss ero 4vactb, oTobpakaemas Ha
3KpaHe.

KOHCTPYKTMBHO ocuuanorpadbl npeacraBnatoTr cobolt  KOMMakTHble  MOHO604YHbIE
NepeHoCHble paauvousMmepuTesnbHble npubopbl C MNUTAaHWMEM OT CEeTU MepeMeHHOro ToKa,
BbIMOSIHEHHbIE B HACTOJIbHOM WMCMoNHeHun. OCHOBHble y3/bl ocuunnorpadoB: aTTeHtaTop, 610K
HOopManusauun curHanos, AL, LLAM, Mmkponpoueccop, YCTPONCTBO ynpaBfieHUs, 3anoMumHaouee
YCTPOMNCTBO, YCUAUTENb, CXeMa CUHXPOHM3auWK, reHepaTop pas3BepTkn, 610K nuTaHus,
KnaBuaTtypa, LBeTHON gncnnen.

Pa3nnumsa B BO3MOXHOCTAX ocumiorpadoB npuBedeHbl B TabnMue HUXe:

Moaenb AL Monoca MakcunmMmanbHas 4acTtoTa OdnunHa 3anmncm Ha KaHan
nponyckKaHus ANCKpeTmM3auum
AKNM-4140/1 100 Ml'y
AKWN-4140/2] |, o ["200 MU | , rrh ELLL e oy | 100 MB Ha Kawan (200 M5
AKWM-4140/3 350 MI'y KaHanoB) npu o6begnHEHNN KaHaNoB)
AKNM-4140/4 500 MI'y,

HacTtoswee KpaTkoe PpyKOBOACTBO BKJ/HOYAET HeobxoauMmble CBEAEHUSI MO  TEXHUKe
6e3onacHoCTK M yctaHoBke ocuwunnorpados cepumn AKUM-4140, a TakxXe OCHOBbI 3KCryaTtauum,
4YTO MO3BOJISIET NOSIb30BATENO NPUCTYNUTL K paboTe ¢ npubopom.



3 TEXHWYECKUE XAPAKTEPUCTKM

3.1 TpaKT BEpTUKaNIbHOIo OTKJIOHEHMUSA
3.1.1 Yncno kaHanoB BEPTMKANIbHOIO OTK/IOHEHUSA: 4
3.1.2 BxogHoe conpoTusneHue:
e 500M (+1%);
e 1 MOM (£2 %) / He 6onee 16 N® = 3 n®

3.1.3 Awnana3oH ycTaHoBKM KoadhdumumnmeHTa oTkoHeHuns (Ko):
e BXxoaHoe conpoTtuBaeHue 50 Om: ot 500 mkB/aen no 1 B/aen (c warom 1-2-5);
e BXxoaHoe conpoTtuBieHue 1 MOm: ot 500 mMkB/nen no 10 B/aen (c warom 1-2-5)

3.1.4 KoapdUUMEHTbI OTKNIOHEHUS KaXA0ro M3 KaHasloB BEPTMKA/IbHOrO OTK/IOHEHUS UMEIOT
NAaBHYH YCTaHOBKY 3HAUYeHW

3.1.5 MakcuManbHoe BXOAHOE HanpsXeHue:
e CpeAHekBagpaTU4yecKoe  3HayeHue TMNEepeMeHHOro  Hamnps>XeHuss npuM  BXOAHOM
conpotmsneHmmn 50 Om: 5 B;
e [MKOBOE 3HAayYeHMe NEPEMEHHOro HanpsiXXeHums yactotol MeHee 10 kly, C MOCTOSAHHOM
COCTaBAsoLWen, Npy BXOAHOM conpoTusaeHnmn 1 MOm: 400 B.

3.1.6 Tlpegenbl pgonyckaeMoin abCoONOTHOM MNOrPEeWwHOCTM U3MEPEHUS  MOCTOSIHHOIO
HanNps)XeHUS U UMMNYNbCHOIrO HanpsiXxeHus yactoton Ao 100 kI, Npu HyNneBoM CMeLLeHnn, MB:

+(0,015-8[pnen]-K,[MB/aen]+1), npn Ko, 500 MxB/nen ... 4,95 mB/agen

+(0,005-8[pmen]-K,[MB/aen]+1), npn Koren. 5 MB/pen ... 10 B/pen, roe

Ko — 3HaveHune koadpduumeHTa oTkIoHeHus, mB/gen;

3.1.7 Anana3oH YCTaHOBKM YPOBHA NOCTOAHHOro cMeweHns (Uey):
50 Om:
ot 500 mkB/nen no 5 mB/pen: £1,6 B;
ot 5,1 MmB/nen no 10 mB/pen: £4 B;
ot 10,2 mB/aen no 20 mB/nen: +£8 B;
ot 20,5 mB/pen no 100 mB/pen: £10 B
1 MOm:
ot 500 mkB/nen no 5 mB/pen: £1,6 B;
ot 5,1 MB/nen po 10 mB/nen: £4 B;
ot 10,2 mB/aen no 20 mB/nen: +£8 B;
ot 20,5 mB/pen no 100 mB/pen: £16 B
ot 102 mB/nen no 200 mB/pen: +£80 B;
ot 205 mB/pen no 1 B/gen: £160 B;
ot 1,02 B/pen no 10 B/nen: £400 B

3.1.8 lpepenbl gonyckaemoln abCoONOTHOM MNOrpelHOCTM YCTaHOBKKM YPOBHS MOCTOSAHHOIO
cMeleHuns, mB:

+(0,01-|Ucy|+0,0002-|Un,|+0,015-8[nen]-Ko,[MB/aen]+1), npn Ko, 500 mkB/pen ... 9,95

MB/nen

+(0,01-|Ucy|+0,0002:|U,,|+0,005-8[nen]-K,[MB/aen]+1), npn Koren. 10 MB/nen ... 10 B/nen,

roe

Ko — 3HauveHne koadpduumeHTa oTKIoHeHns, MB/aen;

Uy — YCTAQHOB/IEHHOE 3Ha4YeHMe HanpsXXeHus cMelleHus, MB;

Unp — KOHEYHOE 3HaYeHne AManasoHa YCTaHOBKKW HanpshXeHnsa cMeLlleHunsa, MB;



3.1.9 lMNMonoca nponyckaHus rno ypoBHto -3 Ab, He MeHee:
AKWNM-4140/1 - 100 Mlu;
AKWNM-4140/2 - 200 Mly;
AKWNM-4140/3 - 350 Mly;
AKWNM-4140/4 - 500 MIy*
* Monoca nponyckaHmsa 500 MU gOoCTynHa TOMLKO MpU Cleaylwmx yCTaHOBKaxX aKTUBHbIX
kaHanos: KAH1+KAH3, KAH1+KAH4, KAH2+KAH3, KAH2+KAH4. Mpun ntobbix ApyrMx HacTpomKax
nosioca nponyckaHus éyget 350 Mlry.

3.1.10 BpeMsl HapacTaHuUsA NepexoAHOol XapaKTepUCTUKK, He 6onee:
AKWM-4140/1 - 3,5 Hc;
AKWM-4140/2 - 1,7 Hc;
AKWM-4140/3 - 1 Hc;
AKWM-4140/4 - 800 nc

3.1.11 Ocumnnnorpad obecneuymBaeT CreayoLNE PEXUMbI CBA3M BXOAHOIO YCUIUTENS:

e 3akpbiTein Bxoa (AC) - obecneuymBaeT MpPOXOXAEHME CUIHANOB Ha BXOA YCUNUTENS
BEPTUKANIbHOI0 OTKJ/IOHEHUS C YacToTol 6onee 10 Iy,

e OtkpbiTein Bxog (DC) obecneumBaeT MNpoOXoXAeHMEe CUrHaNoB Ha BXO4 ycuauTens
BEPTMKANbHOIrO OTK/IOHEHMS BO BCEM MNOAOCE 4acToT, BKJKOYaAs MNOCTOSHHYHO
COCTaBASAOLLYIO.

e Bxoa ycunutensa 3akopoyeH Ha kopnyc (GND/3emns), BXOAHOW CUrHan He noctynaeTr
Ha BXO0A4 yCunamTens n dusnyecku oTK/IOYEH OT BXOAa ycuauTtens.

3.1.12 Ocuwumnnorpad obecneuymBaeT cneayloWMe pexXnMbl KaHanoB BepTUKasbHOro
OTKJIOHEHUSA:
e HabnwoaeHune cMrHanos No KaHanam
¢ MaTemMaTuyeckme AeNCTBUA C CUrHasamm BCeX BXOAHbIX KaHanoB:
CraHaapTHble MaTeMaTnyeckme yHKLum:
CyMMuMpoOBaHMe KaHasnos;
Pa3HocTb kaHanos;
YMHOXEHMNEe KaHanos;
[deneHne kaHanos;
NHBEpTMpOBaHMe curHana;
NHTerpMpoBaHue KaHanos;
OnddepeHumnpoBaHme KaHanos;
N3BneyeHve KBaApaTHOro KOPHS;
CoszpaHune cobCTBEHHbIX MaTeMaTnyeckmux popmyn
10 BMN® (c npuvMeHeHUMEM NpPSAMOYrofibHOMO OKHa, OkHa bnakMeHa, XaHHWHra wu
X3aMMuHra)
e ABTOMaTMUecCKyto YCTaHOBKY pa3mepoB nsobpaxeHuns 7 aBTOMaTUYECKYHO
CUHXPOHU3ALUMIO UCCeayeMOro curHana.

=

CONOUAWN

3.2 TpaKT ropu3oHTaNbHOIN0O OTK/IOHEHUSA
3.2.1 Avana3oH YCTaHOBKU KO3 MULNEHTOB pa3BEPTKU:
oT 1 HCc o 1000 c (c warom 1-2-5)

3.2.2 lMpeaenbl 4onNycKkaeMon OTHOCUTENbHOW MOrpeLwHOCTN YacToTbl BHYTPEHHEro OnopHOro
reHepatopa (OF): £2,5-10°°, rge
O — OTHOCMTENbHAasa NOrpeLHOCTb YacTOTbl BHYTPEHHEro ONoOpHOro reHepartopa

3.2.3 Tllpepenbl ponyckaemMon abCoNOTHOM  MOrPEeWwHOCTU U3BMEPEHUS  BpPEMEHHbIX
nHtepsanoB: (8¢ T,sw+2/F,), rae

OF — OTHOCUTENbHAasA NOrpeLHOCTb YaCcTOTbl BHYTPEHHEr0 ONOPHOro reHepaTopa;

Tysm — U3BMEPEHHbLIN BPEMEHHOW MHTepBan, C;

F, — yacTota auckpetmsauum, L.

3.2.4 Ocuunnorpad obecneumBaeT crneayowmne pexmmbl paboTbl TpakTa FOPU3OHTANbHOrO
OTK/IOHEHUS:
e Pabota Ha ocHoBHOW paszBepTke (Y-T);



Pabota B pexume X-Y;
BO3MOXHOCTb pacTs)XKN U yBENNUYEHNE BblAE/TIEHHOTO.
Lndposon camonuceud, npu passeptke 50 mc n 6onee.

CUHXpOHM3aumn
3.3.1 Ocumnnorpad obecneumBaeT cneayowme pexmMbl 3anycka pa3BepTKu:

ABTOMaTU4YECKUN, C PYYHOW UM aBTOMATUYECKOM YCTAaHOBKOW YPOBHSI CMHXPOHM3aUMMU,
ONs CUFTHANOB C 4YacToToM He MeHee 40 lu;

Kaywmn;

OAHOKpaTHbIN

3.3.2 Ocumnnorpad obecneumBaeTt cnegyowme pexmMmbl CUHXPOHU3ALNN:

3.3
.
.
.
.
.
.
°
.
.
°
°
°
3
3

MeHee!:

Mo nonoxuntenbHOMY (GPOHTY, MO OTPULATENIBHOMY (PPOHTY, UKW MO MONOXUTENBHOMY U
oTpuuaTesibHOMY (OPOHTY;

Mo ckopocTn mM3MeHeHus curHana (HapacTtaHue/cnag): 6onblie, MeHblle, paBHO, B
npegenax WM BHe NpeaenioB, YC/I0BUS ANst KPYTU3HbI yCTaHaB/AMBalOTCS B npegenax oT
2 HC oo 20 c;

Mo ycnoBusaM AnuTenbHOCTM uMnynbca (bonblie, MeHblle, paBHO, B npeaenax Win BHe
npenenos), yCnoBusa AN ANUTENbHOCTM MMNYJ/ibCa YCTaHABNMBAIOTCA B npeaenax oT 2 HC
no 20 c;

TB cnHxponmsaumnsa (PAL/SECAM, NTSC, HDTV 720p/50, 720p/60, 1080p/50, 1080p/60,
1080i/50; BbI6Op NOMAPHOCTM CUHXPOHMU3ALMKN, HOMEPA CTPOKK U MONS;

Mo ycnoBuaAM yCTaHOBNEHHOrO <«OKHa». 3anyCK, Korga YpOBEHb CUrHana BbIXOAMT 3a
npeaesnbl YCTaHOBMEHHOIO «OKHa» (rnepecekaeT BEPXHIOK UM HUXXHIOK rpaHuubl);

Mo BTOPOMY MONOXWUTENIBHOMY WAW OTpuUaTelbHOMY QPOHTY, KOrga mMpOMeXyToK
BpeMeHun (0T 2 HC go 20 c) mexay dpoHTamm 6onblue, MEHbLUE, HaxoAUTCA B npeaenax
WY BHE NpeaenoB yCTaHOBNEHHOrO BPEMEHHOIO MHTEPBana;

Mo ycnoBuio nponagaHum curHana Ha BpeMms (oT 2 Hc ao 20 c) 6onbwe 3a4aHHOro Mo
(hPOHTY MM COCTOSAHMIO;

Mo paHTy, Korga nMoONOXWUTENbHbIM WM OTPULUATENbHLIA WMMYAbC nepecedyeTr 1-i
NOporoBbIM YpoBEeHb U, He nepecekas 2-1, MOBTOPHO nepeceveT 1-M B TeyeHue
BpeMeHKn, KoTopoe 6osiblle, MeHblle, HaxoauTCsa B npefenax WAuM BHE Mpenesos
YyCTaHOB/IEHHOIrO0 BPeMeHHOro nHtepeana, ot 2 Hc o 20 ¢;

Mo wabnoHy, CUMHXPOHM3ALMSA pa3BepTKN KOMBMHaAUMEN CUrHaNoB OT pasInNYHbIX
MCTOYHMKOB (KaHanoB);

CUHXpOHM3aLuMsa No nocseaoBaTesbHbIM MPOTOKONAM:

o CranpapTtHo: 12C, SPI, UART, CAN, LIN

o OnuunoHanbHo: CAN FD, FlexRay, 12S, MIL-STD-1553, SENT

.3.3 Ocumnnorpad obecneumBaeT cneayrome NCTOHYHUKMU CUHXPOHU3ALMN:

CUHXpPOHM3aLMI0 CMTHaNoM B KaHasne (rno siro6omMy KaHany)

MpuMmeuyaHue: ans Bblbopa UCTOYHUKA CUHXPOHM3aAUMK He o06s3aTenbHO NPUCYTCTBUE
JIMHUN pa3BepTKM 3TOr0 KaHasla Ha 3KpaHe.

CUHXPOHM3aLMN0 OT BHELIHEr0 MCTOYHMKA B MOJIOXEHUSAX BHYTpPeHHero aenutens EXT\5
n EXT\1.

CUHXPOHM3ALMIO OT CETU NMUTAHUS.

.3.4 BHYTpeHHSia CUMHXpPOHM3auus obecrneymBaeTCs NpuM YPOBHE BXOAHOrO CUrHana He

0,5 peneHnii wkanbl aKkpaHa Ans kKoadpduumeHTa OTKIOHeHUs < 2 mB/pen;

0,26 peneHvn wWKanbl 3KpaHa Ana koadduumeHTa OTKNOHeHMs oT 5 MB/aen go 10
MB/aen c BbikNto4YeHHbIM BY unbTpom;

0,33 peneHui wWKanbl 3KpaHa Ana koadduumeHTa oTkNoHeHMss oT 5 MB/men go 10
MB/aen c BkAtoueHHbIM BY dunbTpomMm;

0,26 peneHnit wWwkKanbl 3KpaHa pAansa koadbduumeHTa oOTKNOHeHMs > 10 ™MB/pen c
BbIK/IOUYEHHbIM BY dunbTpom;

0,33 peneHnit wWwKanbl 3KpaHa And kosdduumeHTa oTkNOHeHMa > 10 mMB/gen c
BK/ItOYEHHbIM BY dumnbTpom;



3.3.5 BHewHsAa cnHXpoHmn3saumns obecneumBaeTcs:

e [N BHEWHero BXxoAd B MosioXeHun EXT: npu ypoBHe BXOAHOro curHana He MeHee 200
mBnn (DC ~ 200 MI'u), 500 mBnn (200 Ml'y ~ 300 Mlw);

e [N BHELWIHEro BXo4 B ronoxeHum EXT\5: npun ypoBHe BXOAHOro curHana He MeHee 1
Bnn (DC ~ 200 Ml'y), 1,5 Bnn (200 My ~ 300 Mlw).

3.3.7 [JonyckaeMoe CyMMapHOe 3Ha4YeHWEe MNOCTOSSHHOrO W MEPEMEHHOr0 HaMNpsXeHus Ha
BXOJ€ BHELUHEN CMHXpOHM3auum He bonee 0,61 B, B pexume EXT/5 He 6onee £3,05 B.

3.3.8 CuHxpoHM3aumsa B pexmme TB obecrneumBaeTcs npu ypoBHE BXOAHOINO CUrHana He
meHee 0,5 peneHus.

3.3.9 Ocuunnorpad obecrneumBaeT NpUMEHEHME B TPpakKTe CUMHXPOHM3aUUKN cnegyowme Buabl
CBA3MU:

e dunbTp nNepeMeHHON cocTaBnsawwenn - obecnedynBaeT NpPOXOXAEHME B  TpaKT
CUHXPOHM3ALMM 4YacToT cBblwe 7 L.
e dDunbTp NOCTOAHHOW cocCTaBnswwWwern - obecneuynmBaeT MNpPOXoXAeHMe B  TpakKT

CMHXPOHU3ALMKN BCEX YacToT 6e3 AoNOoNHMUTENbHON punbTpaumn.

e Ounbtp BY - obecneumBaeT npoxoxaeHne B TPAKT CMHXPOHM3aUMK 4YacToT Bbiwe 1,7
Ml u.

e Ounbtp HY - obecneumBaeT NpoxoXAeHMe B TPaKT CUHXPOHM3AUWMM 4acToT Huxe 660
KIu.

3.3.10 Ocuunnorpad obecneumBaeTr 6MOKMPOBKY 3arnycka pa3BepTKW, MNpU HaACTyMNJIeHUn
YC/TI0BMI CUHXPOHM3aUNK, Ha BpeMs B npegenax ot 8 Hc oo 30 c.

3.3.11 DxkutTep:

KAH1 ~ KAH4 - < 100 nc

BHewHun 3anyck - < 200 nc.

3.3.12 NMpea3anyck: ot 0 go 100% namatu. Mocnesanyck: ot 0 go 5000 gen.

3.3.13 Ocuunnorpad obecneuymBaeT BO3MOXHOCTb YCTaHOBKM 06nacTu 3anycka: A0 ABYX
obnactei, ycnosusa 3anycka - nepecekaeT MW He NepecekaeT 3a4aHHY obnacTb.

3.4 AHanoroso-uudppoBoe npeobpaszoBaHue cé6op nHcpopmayum

3.4.1 Ocuunnorpad obecneumBaeT cnegywowme 3Ha4YeHM MaAKCUManbHOM  4acToOTbl
avckpetmsauumn: 1 Iy Ha kaHan (2 Iy B pexume obbeanHeHUs KaHanoB)*.

* OuckpeTtusauma 2 Ty [AOCTYNHa nNpu creaylowmnx KoMbuHaumsix akTMBHbIX KaHanoB:
KAH1+KAH3, KAH2+KAH3, KAH1+KAH4, KAH2+KAH4. MNpu aktuBaumm KAH1+KAH2 wnn
KAH2+KAH3 vactoTa guckpetusauum coctasut 1 Iy,

3.4.2 Yucno paspsagos AUIM ocumnnorpada: 12 6ur.

3.4.3 Ocumnnorpad noaaepxvBaeT NPOrpaMMHYyt0 MateMaTuyeckyto YHKUMIO yBeNMYeHus
BepTukanbHoro paspeweHus (ERES): go 15 éut ¢ warom 0,5 6uTa.

3.4.3 MakcuMarnbHbIn 06beM namaTn ocumnnnorpada cocrasnaer 100 Mb Ha kaHan (200 Mb
npn o6beaMHEHNN KaHanoBs)*.

* MakcuMmanbHbI 06beM namMsaTn 200 MB Ha KaHan AOCTYMeH Npu cregylwmx KoMbuHaumax
akTmBHbIX kKaHanos: KAH1+KAH3, KAH2+KAH3, KAH1+KAH4, KAH2+KAH4. lpn aktuBauuu
KAH1+KAH2 nnn KAH2+KAH3 mMakcuManbHbIn 06beM namatu coctasmut 100 MB Ha KaHan.

3.4.4 Ocumnnorpad obecrneumBaeT ycpeaHeHune 4, 16, 32, 64, 128, 256, 512, 1024, 2048,
4096, 8192 pa3BepTok hopM BXOAHOr0O CUrHana (B pexmMme matemMaTuKun).

3.4.5 Ocuwunnorpad obecneumBaeT BbI6Op pexmMma uWHTepnonasunMm curHana: SinX/X,
NVHerHas.

3.4.6 B pexuMme nmKoBOro getekrtopa ocuunnorpad obecneumBaeTr oTobpa)keHne CMrHanoBs
ANNTENbHOCTbIO bonee 1 Hc.
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3.5 ABTOMaTMUeCKME U KYpPCOpHble U3MepeHUs
3.5.1 Ocumnnorpacd obecneuymBaer cneaywwme Buabl aBTOMATUYECKUX UMD POBbIX
N3MEPEHUNN:
1. AMOINTYAHbIE U3MEpPEHUA:
N3MepeHne MakCMManbHOro 3Ha4YeHns curHana;
N3mMepeHne MMHMManNbHOro 3HAa4YeHMs CurHana;
N3MepeHns curHana oT nukK 0 NuKa;
N3mepeHne Hanbonee BepoATHOro BepxHero 3HavyeHus 6unonsapHoro curHana;
N3mepeHne Hanbonee BepOSATHOIO HMXHEro 3Ha4YeHns bMNoNspHOro curHana;
N3MepeHne aMnNAnUTYAHOrO 3Ha4YeHUs CUrHana;
N3mepeHne cpegHero 3Ha4yeHus curHana;
N3mepeHne cpegHekBagpaTUYeCKoOro 3Ha4YeHns CMrHana;
N3mepeHne cpegHekBagpaTU4eCKOro 3Ha4YeHns 3a Lesblii nepuos curHana;
N3mepeHne cTaHAapTHOro OTK/IOHEHMS BCEX 3HAYEHWI AaHHbIX;
N3mMepeHne CTaHAApPTHOrO OTK/IOHEHWS BCEX 3HAYEHWUW [AaHHbIX 3@ Uenblii nepuopg
curHana;
MonoXuTenbHbIN BbIOPOC HA BEPLIMHE UMMYIbCA;
e  OTpuuartenbHbin BbIGPOC NO OKOHYAHUIO Cnajda UMMyJbCa;
e OTpuuaTtenbHbin NpeaBbI6POC Nepes HavyanaoM HapacTaHMsa UMMYJbCA;
e [lonoxuTtenbHblt NpeaBbi6poC Nepea HavanoM cnaga UMNysbca;

2. BpeMeHHble namepeHuns:

N3mepeHne nepuoga cnefoBaHUa CUrHana;
N3MepeHne 4yacToTbl CUrHana;

N3mepeHne oanTesibHOCTU NOAOXKUTENbHONO MMMYbCA;
N3mMepeHne ganTenbHOCTU OTPMLATENIbHOMO MMNYbCa;
BpeMmsa HapacTaHus MMNynbCa;

Bpema cnaga vMnynbca;

OnnTenbHOCTb NakeTa;

CKBa>HOCTb MOSIOXUTENIbHOIO UMMYNbCa;

CKBa>HOCTb OTpULLATEIbHOIO MMNYNbCa;

N3MmepeHne BpeMeHun oT 3anycka o0 nepsoro 50% nepeceveHus;

w

. U3MepeHne BpeMeHHbIX MHTEPBANOB MeXAy ABYMS CUTHanaMu:

e lI3MepeHue das3oBoOro casura;

e l3mepeHne BpeMeHn Mexay 1-M HapacTaoowuMm pOHTOM UMNynbca KaHana 1 mn 1-m
HapacTalwmM ppOHTOM MMMyibCa KaHana 2;

e lI3MepeHue BpeMeHM Mexay 1-M HapacTalowmMm GHpOHTOM mMnyfnbca KaHana 1 mn 1-m
cnagatiowmm GpoHTOM UMMNybCa KaHana 2;

e lI3MepeHue BpeMeHU Mexay 1-m cnagawowmMm GHpPOHTOM uMMNynbca KaHana 1 u 1-Mm
HapacTalwmM PpOHTOM MMMybCa KaHana 2;

e l3MepeHne BpemeHn Mexay 1-m cnagaiowmMm @pPoOHTOM uMnynbca KaHana 1 u 1-m
cnagatowmm (ppoHTOM MMNYbCa KaHana 2;

e l3MepeHne BpemMeHn Mexay 1-M HapacTaowWwuM @POHTOM uMNyfnbca KaHana 1 wu
nocneAgHUM HapacTalwmMm GPOHTOM UMMy bCa KaHana 2;

e lI3MepeHue BpeMeHn Mexay 1-M cnagarowmMm dpoHTOM UMNyNnbca KaHana 1 n nocnegHuM
HapacTalwWwmnM HGpPoOHTOM MMNYbCca KaHana 2;

e l3MepeHune BpeMeHu Mexay 1-M cnagatowmm poHTOM UMNybca KaHana 1 n nocnegHum
HapacTalwmM (ppoOHTOM MMMybCa KaHana 2;

e M3MepeHune BpeMeHu Mexay 1-M cnagatowmm poHTOM UMNynabca KaHana 1 n nocnegHum

cnagamowmm HpoHTOM MMNYbca KaHana 2

3.5.2 OpgHOBpeMeHHO Ha 3KpaHe MoXeT 6biTb oTobpakeHo A0 5 M3MepsaeMblX MapamMeTpos,
6e3 «3aTeMHeHus» oTobpaxeHnsa ocumnnorpamm unm Ao 36 namepsieMblx napamerpa B TabanyHoOM
BUAE C «3aTeMHeHneM» oTobpaxkeHus oCcuMIIorpamm.

3.5.3 Ocuunnorpad obecneuymBaeT cneayowmne Buabl KypCOPHbIX U3MEPEHMUIA:
e /I3MepeHMe HanpsaxXeHus Mexay ABYMS KypCcOpaMu, YCTaHOB/IEHHbIMU ONepaTopoM;

11



e lI3MepeHMe BPEMEHHOro WHTepBana Mexay [ABYMS KypcopaMu, YCTaHOBJ/IEHHbIMU
onepaTopom;

e  ABCONIOTHbIE W3MEPEHMS aMnuTyAbl U BpPEMEHW B TOUKE TMepeceyeHus Kypcopa W
OCLIMNNOTrPaMMBbil.

3.5.4 B ocuunnorpade MMeeTcs BCTPOEHHbLIA 4acToToMep, 7 pa3psgoB C BO3MOXHOCTbHO
M3MEpeHUs 4acToTbl, nepuoga WM cYeTa WMMNY/AbCOB. M3MepeHWs B pexume yacTtoTomMepa He
NnpmMBA3aHbl K CXeMEe CUHXPOHM3aumm npmbopa U MOryT BbIMOMHATbL ANS HE CUHXPOHM3MPOBAHHbIX
CUrHanoB U NpWM OTK/IKOYEHHOM OTO6pa)keHMn OCLMINOrpaMMmbl.

3.6 AonosiHnTeNbHble BO3MOXXHOCTH

3.6.1 Ocuwunnorpad obecneymBaeT aBTOMATUYECKUA MNOMUCK CWUrHasna, aBTOMATU4YEeCKYHo
YCTaHOBKY KoO3dduumeHTa pas3BepTkn, KodadduumeHTa BEpTUKANIbHOrO OTK/IOHEHUS U YpPOBHS
3anycka B nonoce 4actoT oT 10 'y A0 MOAHOM MOoNOCkl MpoNyCcKaHua ocumnnorpada.

3.6.2 Ocuunnorpad obecneuymBaeT BO3MOXHOCTb 3arMMCM BO BHYTPEHHIOW U BHELHIO
MnamMsiTb U Bbl30Ba YCTAaHOBOK MOJIOXEHMSI OpraHoOB ynpasneHust ocuwmanorpada (npodunen) npwu
nccnenoBaHnMM M n3MepeHnn GopMbl BXOAHOMO CUrHana.

3.6.3 Ocumnnorpacd obecneymBaeT BO3MOXHOCTb 3aMMCU BO BHYTPEHHIO NaMATb U Bbl30Ba
10 dopmM curHana otobpaxkaembix Ha gucrnnee.

3.6.4 Ocuunnorpad obecneuymBaeT BO3MOXHOCTb 3anucuM Ha BHewHuit USB HocuTenb
OaHHbIX, MNOJIlY4YEeHHbIX B rnpouecce cbopa uHbopmaumm B Buae dannoe B dopmate MatlLab,
MatCad, ACS II wnm pBoumyHoro koga. O6beM danna 3aBUCUT OT AJIMHHBLI UCMOJIb3YEMOW
BHYTPEHHEN naMsaTu.

3.7 N3MepeHne aMNAINTYyAHO-4YaCTOTHOW XapaKTepPUCTUKMU

3.7.1 BO3MOXHOCTb aMrnJjuMTyAHO-4aCTOTHOroO aHasn3a WMeeTCd TONbKO Mpu aKTMBauun
OnuuM reHepaTopa CUrHanoOB, a TaK >e Npu NoAKAK4YeHUn reHepaTopoB cepuit AKNIM-3408,
AKWNM-3409, AKNM-3409A, AKNM-3409E, AKUM-3418, AKUM-3422 uepe3 mnHTepdencoel USB mnnn
LAN.

3.7.2 [Owana3oH 4acTtoT aHanumsa: 10 Ty ... 120 My (B 3aBMCMMOCTM OT MOAOCHI
nponyckaHms ocumnnnorpada u yactoTa reHepaTtopbl).

3.7.2 MMHMManbHasa nosioca aHanusa: 500 Iu.

3.7.3 Yncno Touek: go 501.
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3.8

Oonuumn
3.8.1 NeHepaTop byHKUMOHANbHbIN

HanmeHoBaHue onuuii: SDS2000HD-FG (nporpammHas onuus).

DOpMbl CUTHANOB: CMHYcOoMaasabHas, NpsIMoyrosibHas, nuaoobpasHas, UMMNyNbCHas, WYM,
DC, CMN® (45 BcTpoeHHbIX hopMm).

Yucno kaHanos: 1.

YacToTHbIN AnanasoH:

o 1 Mkly ... 25 My (cmHycomganbHasa gopma)

o 1 Mkl ... 10 My (npsaAmoyronbHasa ¢gopma, UMNynabC)

o 1 mkly ... 300 klMNy (nnnoobpasHas dopma)

o 1 Mkl .. 5 MI'y (curHanbl Npon3BoOAbHOM HOPMBbI)

o 25 MIy (- 3 ab) (wym)

YacTtoTa guckpetmsaumu: 125 Mlu.

PaspeweHune no yacrorte: 1 mklU.

Mpenenbl AOMNYyCKAeMOMW OTHOCUTENbHOW MOrpewHOCTM YCTaHOBKM 4YacTOTbl BbIXOAHOIO
curHana: £5*10°°.

Jnana3oH yCTaHOBKWN BbIXOAHOIO HanpshkeHus (pa3max oT nMKa A0 nuka):

o 500M-o0oTr2MBnngo3Bnn(-1,5B..+1,5B)

o 1MOM-otr4mMBnngo6Bnn (-3B..+3B)

[Jnana3oH yCTaHOBKWN NOCTOSHHOIO HanpshXeHus N HanpsXXeHus CMeLLeHns :

+1,5B (50 Om), £3 B (1 MOmM).

Mpenenbl yCTAaHOBKW CMeELLeHMs] OrpaHu4yeHbl AManas3oHOM YCTAHOBKM BbIXOAHOMO
HanpsbkeHna wn onpegenaTcad no gopmyne: |Uew |<Uyacc-Uyer/2, TO€ Uyae — BEPXHUNA
npefen YCTaHOBKM BbIXOAHOrO HanpsxeHus, MB; Uy - YCTQHOBNIEHHbIN YpOBEHb
BbIXOAHOro Hanpsi>keHus (pasmax), MB.

Mpeaensbl AornycKaeMmom abcontoTHOM norpeLwHocTu yCTaHOBKU BbIXOA4HOIO
CMHYCOMAANbHOro Hanps>xeHnsa Ha vactote 10 kly Ha Harpy3ke 50 Om: £(0,001-Uy+3)
MB.

HepaBHOMEPHOCTb aMMNINTYAHO-YACTOTHOM XapaKTEPUCTUKM OTHOCUTENbHO  YPOBHS
curHana Ha dacrtote 10 kluy, ab, He 6onee (nNpy BbLIXOAHOM Hanps>xeHun cs. 2,5 B
(pa3max)): +0,3.

Mpegensl gonyckaeMon abCcontoTHOM MOrpewHOCTN YCTAHOBKN NOCTOSSHHOIO HanpsXeHus
N HanNpsXXeHus cMeleHnsa Ha Harpy3ke 50 OM: £(0,001Unoer(emy+3), rae

Ucy — YCTAQHOBJMIEHHbI YPOBEHb MOCTOSHHOIO HAaMpsXXeHUs M Hanps)kKeHus CMeLleHus
(abcontoTHOE 3HaYeHne), MB.

OdnnHa namatu CMNo curHana: 16000 Touek.

[Jnana3oH yCTaHOBKW CKBa>XHOCTU CUrHasna NpsaMoyronbHon opmbl: 1% ... 99%.

BpeMmsa HapacTaHus/cnaga UMNysbCHOro WUAM CUrHana npsMoyrosibHon opMbi:

<24 Hc (10% ... 90%).

AnntenbHoCTb MMNynbca: >50 Hc.

[Jnana3oH yCTaHOBKW CUMMETPUU CUrHana nunoobpasHon ¢opmbl: 0% ... 100%.
BbixogHoe conpoTtmueneHne: 50 OM £2 %.

3.8.2 Uundposble KaHanbl (JIOrMYecknii aHanmsaTtop)

HanMmeHoBaHue onuuii: SPL2016 (16-kaHanbHbIN florMyecknin npobrHmk), SDS2000HD-
16LA (nporpamMmHas onuusg), aona paboTel Heob6xoAMMbl MporpaMMHas M annapaTtHas
onunu.

Yuncno kaHanos: 16.

o MakcuManbHasa yacTtoTa amckpetusauymn: 500 MIu.

OnvHa namatu: go 50 Mb/kaHan.

MuHMManbHasa ANUTENbHOCTb UMMY/bCa Ha Bxoae: 3,3 HC.

Mpynnbl kaHanos: DO ... D7, D8 ... D15.

Mopor cpabaTtbiBaHuA: TTL, CMOS, LVCMO0S3.3, LVCMO0S2.5, nonb3oBatenbckuini (£ 10
B).

3.8.3 NamepuTenb aNeKTpU4eCcKom MOLLHOCTHU
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HanmeHoBaHue onuun: SDS2000HD-PA (nporpammHas onums).
Moaynb koMmneHcaumoHHbin DF2001A - Ansd yCTpaHeHUs BPEMEHHOro CABUra Mexay
NpobHUKaMM, U3MEpPSAIOWNMU HaMpsXXeHue U ToK. [aHHbli MOAynb peKoMeHAYyeTCs



NCNONb30BaTb COBMECTHO C OMNuMen U3MEepeHUs 31eKTPUYeCKorM MOLWHOCTU AN
NOBbILLEHNSA TOYHOCTU U3MEPEHUNA.

e Buabl namepeHuii: KadyecTtBO 3/IEKTPOIHEPrMKU, FAPMOHUKM TOKa, OPOCKM TOoKa, noTepwu
npu MNepekstoYeHNN, CKOPOCTb HapacTaHUs HanpsXeHus, Moaynsums, nynbCaunm Ha
BbIXOAE, BKJIIOYEHME/BbIK/IIOYEHME, TepexofHass XapaKTepucTuka, KoapduumeHT
nogasneHusa nctoyHmka nutanmsa (PSRR), addektneHocTb (KMNAO).

3.9 [Aucnneu
Tvn ncrnonb3yemoro LisetHon XKW (TFT), CEHCOPHbIN EMKOCTHOMN,
3KpaHa AnaroHanb pasMepoM 25,65 cm

1024 no ropusoHTanu

600 no BepTnkKanm

BHYTpeHHAS ceTKka 8 x 10 geneHwni

PaspeweHnune XXKU

3.10 BHewHMe yCTPOUCTBA
3.10.1 Ocumnnorpad obecneunBaeT BO3MOXHOCTb MOAK/IOYEHNS BHELWHUX YCTPOMUCTB 4yepes
nHTepdgencol:
e nepeaHss naHenb - USB 2.0 Host (x2)
e 3aaHssa naHenb - USB 2.0 Host, USB 2.0 Device, LAN: 10/100MbaseT (RJ45)

3.11 O6wme XxapaKTepUCTUKH
3.11.1 Mpubop obecneumBaeT CBOM TeEXHUYECKMe cneumdukaumm B npepenax HOpM Mnocne
BpeMeHu nporpesa, paBHoro 15 MuHyTtam.
3.11.2 HanpsxeHune cetn nutaHusa: ot 100 go 240 B (npu yacTtoTe nuTatowen cetn 50/60 Iy).
3.11.3 MNoTpebnsemas MowHOCTb, He 6onee: 120 BT.
3.11.4 Mpubop aonyckaeT HernpepbiBHYO paboTy B paboumnx ycnoBuUsaX aKcnayataunm B TEUEHME
8 vacos.
3.11.5 Ocuumnnorpad obecneuymBaeT METPOSIOrMYECKME XAPaAKTEPUCTUKM MNPU HOPMasbHbIX
ycnoBusax +(23+1)°C, npm OTHOCUTENbHOM BAAXHOCTU: OoT 5 A0 85%.
3.11.6 Paboumne ycnosusa akcnsyataumu:
. Temnepartypa: ot 0 go 50°C;
. OTHOCUTENbHAs BNAXHOCTb: OT 5% po 90%, npu Temnepatype He 6onee 30
0C, c ymeHblweHnem go 50% npu temnepatype 50°C.
7 Fabapwutbl: 317,2 (wnpuHa) X 236 (BbicoTa) X 149 (rnybuHa).

3.11.
3.11.8 Macca: He 6onee 4,1 Kr.
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4 COCTAB KOMIJIEKTA

Mpubop noctaBnseTcs B cocTaBe, yKkasaHHOM B Tabnuue 4.1.

Tabnuuya 4.1

HavnmeHoBaHue

Konnuecrso

NMpuMmeyaHue

Ocuwnnnorpad cepun AKNM-4140

CeTeBOWN LIHYP

PyKoBOACTBO Mo 3KcCnjyaTauumm

Ha CD gucke

Mpo6HMK MacCUBHbIN

Kabenb USB

MporpaMMHoe obecrneyeHme

Mo 3anpocy

YnakoBoYyHasi KOpobka

NI

lMporpaMMHbIe ONUUU N ONUMOHAsIbHbIE NPUHAANEXHOCTU YKa3aHbl B Tabnnue 4.2

Tabnuua 4.2

HanmeHoBaHue

OnucaHune

SDS2000HD-FG

MporpaMmMHas onuus reHepaTtopa curHanos (®r + CM®), 25 Mlu.

SDS2000HD-16LA

MporpaMMHas onuus JIorM4eckoro aHanmsaTtopa, 16 kaHanos. [ns paboTbl

onuunn
SPL2016.

normn4yeckoro

aHanmsaTtopa

HeobxoanMm

NornMyecknm

Npo6HUK

SPL2016

AnnapaTtHaa onuwus,

16-KaHanbHbIX NOrMYECKnii MNPOOHMK.

Ona paboTbl

npobHMKa HeobxoamnMa yCcTaHOBKa nporpamMMHoin onumn SDS6000Pro-16LA.

SDS2000HD-I2S

MporpamMMHas

onuusi, CUHXpPOHMU3aLUMA N aekoamposaHue 12S

SDS2000HD-CANFD | NporpaMMHas onumsa, cMHXpoHusaumsa u gekoanposaHme CAN FD.

SDS2000HD-SENT MporpaMMHas onuus, CUHXpoOHM3auna n gekoanposaHme SENT.

SDS2000HD- MporpaMMHas onuus, CMHXpoHM3aUmMa n gekogmposaHue FlexRay.

FlexRay

SDS2000HD-1553B | NporpaMMHas onums, CMHXpoOHU3auma u gekoauposaHne MIL-STD-1553B.

SDS2000HD-Manch | MporpamMmHas onuusa gekoanposaHns MANCHESTER.

SDS2000HD-BW1T2 | lNMporpaMMHasa onuusa yBeamyeHms nonockl nponyckaHma ¢ 100 Mly go 200
Ml u.

SDS2000HD-BW1T3 | lNporpaMMHasa onumsa yBenmyeHns nonocel nponyckaHmsa ¢ 100 Mu ao 350
Ml u.

SDS2000HD-BWI1TS5 | lNMporpaMMHasa onuusa yBeanyeHmns nonockl nponyckaHma ¢ 100 MIy go 500
Ml u,.

SDS2000HD-BW2T3 | lNMporpaMMHasa onuusa yBeamyeHmns nonockl nponyckaHma ¢ 200 Mly go 350
Ml u.

SDS2000HD-BW2T5 | MNMporpaMMHasa onuusa yBenumyeHus nonockl nponyckaHmsa ¢ 200 My go 500
Mlu.

SDS2000HD-BW3TS5 | lNMporpaMMHasa onuusa yBeanyeHmns nonockl nponyckaHma ¢ 350 MIy go 500
Ml u,.

SDS2000HD-PA

lMporpaMMHas oONuUUSA W3MEPEHUS MOLLHOCTM U MoKa3aTenenm KadecTsa
anekTposHeprum (MK3I).

SDS2000HD-RMK

KoMmnnekT anst MoHTaxka B cTonky 19" ocumnnorpados cepun AKUM-4140.

BbicoTa 6U.

BAG-S2

Msirkas cymka ANnsi TPAHCNOPTUPOBKM ocuunnorpada.
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5 VYKA3AHWUA MEP BE3ONACHOCTHU

K paboTte c npubopoM gonyckarTcs Nnuua, 03HaKOMUBLUMECS C TEXHUYECKUM OMUCAHUEM U
WHCTpyKUMEN no 3KcnayaTauum npubopa, a TakXe npolealme WHCTPYKTaX Mo TexHUKe
6e3onacHoCTMW.

B npnbope nmMeTca HanpsixKeHUs, onacHble ANs XXU3HMW.

5.1 TepMuUHbI U onpeaesieHmns

JaHHoe pyKoBOACTBO MCMNONb3YET crefyouwme TEPMUHDI:

MpeaynpexxaeHune. YKasbiBaeT Ha TO, YTO YCNOBUS MM onepaumst MOryT CTaTb MPUYMHOMN
nony4deHus TpasMbl, ywepba nnm yrposbl X1U3HMW.

BHMMaHMe. YKasblBaeT Ha TO, 4YTO YCNOBMA WM oONepauus MOryT CTaTb MPUYMHOM
nospexaeHust npubopa MM HapyLweHns ero TEXHMYECKOro COCTOSIHUS.

MpuMmevaHue. TlpuBneyeHne BHMMAHME MONb30OBaTeNs WAM aKUEHT Ha o0cobeHHOCTH
MaHUMyNsAUNiA, ANa npeaoTBpalleHuss NOBpexXAeHus npnbopa MM HapyLeHUn ero TEXHUYECKOro
COCTOSIHMS.

5.2 CumMBONbI M NpeaynpexaeHns 6esonacHOCTn

Danger: “OnacHo” - nopg4yepkuMBaeT PUCK HEMeANIEHHOro MoJsiydeHUs TpaBMbl WU
HenocpeaCTBEHHOM ONAaCHOCTWN ANS XKU3HM.
Warning: "BHuMmaHue” - o03HauyaeT, 4YTO OMNACHOCTb He YyrpoXkaeT HenocpeaCTBEHHO, HO

HeobxoamMMo cobnoaaTb OCTOPOXHOCTb M BbITb NpeaenbHO BHUMATESbHbIM.

5.3 O6wme TpeboBaHuA NO TeXHMKE 6e30MacHOCTH

CobntogeHne cnepywowmnx npasmn 6e€30MacHOCTM 3HAYUTENbHO YMEHbLWT BO3MOXHOCTb
NOpaXXeHUs 3/1EKTPUYECKNM TOKOM.

Crapanitecb He noasepraTb cebsa BO3AENCTBUIO BbICOKOrO HampsXeHus - 3TO OnacHoO A4
XM3HN. CHMMaKWTE 3alUTHLIA KOXYX W 3KpaHbl TO/IBKO MO Mepe HeobxoamMocTu. He kacaunTtecb
BbICOKOBOJIbTHbIX KOHAEHCATOPOB Cpa3y, nocne BbikaoyeHns npubopa.

MocTapanTecb MCNonb3oBaTb TONbKO OAHY PYyKy (NpaByl), Npu peryampoBke uenen,
Haxo4sWMXCss noA HanpshkeHmeMm. WM3berante HeOBpeXHOro KOHTakTa C JobbiIMM  4acTaMu
obopyzoBaHMsA, NOTOMY YTO 3TU KACaHMUSA MOMYT MPUBECTU K MOPAXXEHUIO BbICOKUM HaMpsiXXeHUeM.

PaboTanTe Mo BO3MOXHOCTU B CYXMX MOMELEHUSAX C U3OAUPYIOLLMM MOKPbITUEM Mosia Mnu
NCNONb3ynTe MU30AMPYIOLWMA MaTepuman noj BawuM CTyaoM u Horamu. Ecnu obopypoBaHume
NnepeHoCHOe, NoOMecTuTe ero nNpu 06CcNy>XMBaHUM Ha N30JMPOBAHHYIO MOBEPXHOCTb.

Mpn ncnonb3oBaHMn NpobHMKA, KacauTeCb TONIbKO €ro M30JMPOBAHHOM YacTu.

MocTapantecb WM3yuuTb Uenu, C KoOTopbiMM Bbl paboTaete, ansa Toro, utobbl unsberatb
Y4YaCTKOB C BbICOKMMW HanpshXeHnsaMu. NOMHUTe, YTO dneKTpMUYEcKne Lenm MoryT HaxoamTbCs Mnoja
HanpshKeHMeM Jaxke nocne BbikatoueHns obopyaoBaHus.

MeTannuyeckne 4actu obopyaoBaHWA C ABYXNPOBOAHbIMU LWIHYpaMuU MUTAHUA HE UMEKT
3a3eMfieHnsl. DTO He TOJSIbKO MnpeAcTaBAseT OMNaCHOCTb MOPa)eHUS 3S1eKTPUYECKUM TOKOM, HO
TaKXe MOXET BbI3BaTb noBpexzaeHne obopyaoBaHUs.

Crapantecb Hukorga He pabotatb oamH. Heobxoammo, 4TOobbl B Npeaenax AoCAraeMocTu
HaxoAWCa NepcoHasn, KOTOpbIA CMOXET OKa3aTb BaM NepBYy0 MOMOLLb.

5.4 3Haku Ha kopnyce npu6éopa

& OnacHo ans XN3HU! @ Knemma 3alMTHOro 3a3eMneHuns
BbICOKOBO/IBTHOE HaMNpsXeHue (6ezonacHoCTK)
A BHuMaHue! Ob6paTtutechb K KnemMma nsMepuTesibHOro 3a3eMsieHuns

PykoBsoacTtBy

I ¥

KnemMma 3asemneHuss kopnyca npubopa
(pabouee)
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6 YCJIOBHbIE OBO3HAYEHUA B LOKYMEHTE

B pgaHHOM pykoBoACTBE MO 3KNnayatauuu, ans ypobctea paboTbl C  AOKYMEHTOM
NCNONb3YIOTCS CrieAyolMe BapuaHThl BblAENEHNS TeKCTa:
e (0603HayYeHMe KHOMOK Ha nepeaHer naHenn, TEeKCT BblAENSEeTCa paMKoi, HanpuMmep, .
DTO 3HAUMT, YTO HEOHXOAMMO HaXxkaTb KHOMKY Ha nepegHern naHenwn npubopa.
e TeKCT BblAeNEeHHbIA KYpCMBOM UM 3aTEHEHHbIA, WCMob3yeTca Anss 0603Ha4YeHus
CEHCOPHOr0 W/IN WHTEPAKTUBHOIO MeEHI/KHOMKKN/o0bnactm Ha CEHCOPHOM 3KpaHe.
Hanpumep, Jucrnien npencraBnset MeHo «ucnnen» Ha akpaHe npubopa.

8 Yrunuter Avcnneit T C6opUHg ™ Cunxp 3 Kypcopbl [WWamepenna P Marem [ Asanuz
X

L

"%

Ona onepaunin, coaepxawmx HECKOMbKO LWaros, onucaHme uMeet Bua «lWar 1 > War 2 >...»
N Tak ganee. B kayecTtBe NpuMMepa, BbINOMHUTE Ka)XAblli War B Noc/ieAoBaTebHOCTU, YTOObl BONTHU
B MEHIO OO6HOBNEHUSA:

Utility/Ytunntei>Menu/MeHto> Maintenance/O6cnyxunBaHne > Maintenance/O6HoBAEHNE
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7 NOAIroTOBKA OCUMNIJIONPA®A K PABOTE

7.1 O6wme ykasaHMs No sKcmjiyataumm

Mpu Hebonbwux kKonebaHMsax TemnepaTyp B CKAAACKMX UM pabouymx noMeweHusx,
nony4deHHble Co cknaga npmbopbl HEO6XO0AMMO BblAepXaTb He MeHee ABYX 4acOB B HOPMasibHbIX
yCNoBUSX B ynakoBke.

Mpu nonyuyeHun ocumnnorpada npoBepbTe KOMMAEKTHOCTbL Npubopa B cootBeTcTBmmM C TO.

MoBTOpHYIO YMakoBKY Mpou3BOAUTE Npu NepeBo3ke npubopa B npeaenax npeanpusatus um
BHe ero.

Mepen ynakoBKOW B YKIaAO4HYO KOPOOKY npoBepbTe KOMMAEKTHOCTb B cOOTBeTCTBMM C TO,
npnéop n 3UM npoTpuTe OT MNblM, 3aBEPHUTE BO BJlaroyctonumeyto bymary mnum naket. lMocne
3TOro Npmbop ynakymTe B YKIafAo4HYH KOpPObKy.

7.2 PacnakoBka ocuunnorpadga

Ocumnnorpad otnpasaseTcs NoTpebuTento 3aBoAOM Moc/e TOro, Kak NoJIHOCTbI0O OCMOTPEH U
nposepeH. lMocne ero Nony4yeHns HEMEAIEHHO pacnakynTe n ocMoTpuTe ocumnnorpad Ha npeamer
MOBPEXAEHWIM, KOTOPble MOIMIM MNPOM3ONTM BO BpeMs TpaHCNopTUMpoBaHus. Ecnn obHapyxkeHa
Kakas-nMbo HemcnpaBHOCTb, HEMEANIEHHO NOCTaBbTE B M3BECTHOCTb Ansepa.

7.3 YcraHoBKa npub6opa Ha pabouem mecTe

MpoTpuTe Npmbop YMCTOMN Cyxoi candeTkon nepen yCcTaHOBKOM ero Ha pabouee mecto. [ns
yaobcTtBa ycTaHOBKM npubopa Ha paboyeM cTone cCHuM3y, y 3agHeW CTEHKW Kopryca, MMerTCs
HOXKW, NO3BOASAOWME NOAHMMaTb NpMbOp Mo BbICOTE HA ABa NONOXeHMsA. [Ana yCTaHOBKWM Kopnyca
npnbopa B HYXXHOE MOJIOXKEHNE B C/IOXXEHHOM MOJSIOXKEHMN HOXEK OTOMHUTE UX B CTOPOHY 3afHen
naHenu.

Mpnbop paccumTaH Ha NPUHYAUTENBHOE OXJIaXAEHNE BEHTUASATOPOM Yepe3 BEeHTUNSALMOHHbIE
oTBEepCTMUA. Heobxoanmo obecneunTtb 6ecnpensaTCTBEHHbIN MPUTOK BO34YyXa yepes
BEHTU/ISILMOHHbLIE OTBEPCTUS Ha 3aAHen u 6okoBbiXx naHensx LW30. [Ons sTtoro 3a3op Mexay
CTEHKOM K KOpnycoMm npubopa no BCeMy nepuMeTpy Ao/KeH 6biTb He MeHee 10 cM. He 3acnoHsanTe
BEHTUASLMOHHbIE OTBEPCTMA Mo 6oKaM 1 Ha 3agHen naHenu L30.

He ponyckanTe nonagaHus MHOPOAHbIX nNpeaMeToB BHYTpb L3O uyepe3 BEHTUASLMOHHbIE
OTBEpCTMS U T.M.

YpobHoro pacnonoxeHus npubopa Ha paboyeM MecTe WCMOoAb3ynTe OTKUAHbIE OMOpHbie
HOXKWN, Haxoasilme B HWIXKHEN 4yacTu kopnyca npubopa. OTKMAHbIE OMOPHbIE HOXKWM MO3BOSOT
HaKJ/IOHUTb NMpubop ana 6onee yCTOMUMBOro pacrnofioXXeHUs, a Tak Xxe ans paboTbl U HabnaeHus
3a skpaHoM npubopa.

OTperynupyinte npaBWbHO OMOPHbIE HOXKM, 4TOBbl WMCNOMAb30BaTb MX B KadecTBe
NOACTaBOK, YTOOblI HAK/IOHUTbL ocuunnorpad BBepxX ANS YCTOMYMBOrO pa3MeLLleHusl, a TakxXe Ans
obneruyeHuns paboTtbl U HabnwgeHUs 3a npubopomM.
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7.4 MoaknoyeHme K NUTaloLen cetun

Mpnbop cHabxeH KOMMNEKTOM nuTatowero kabensi, B KOTOpPbI BXOAUT NNTOW TPOMHOM
wTekep ¢ GPUKCUMPOBAHHbBIM MOJIOXXEHUEM KOHTAKTOB M CTaHAapTHbIN pa3bem IEC320 (tun C13) ansa
NOAKJIIOYEHUSI CETEBOr0 HanpsiXXeHust M 3aWMTHOrO 3a3eMsieHMs. BxogHoM pasbeM nuTaHus
NnepeMeHHoOro ToKa Ppa3MelleH HemnocpeacTBEHHO Ha kopnyce npubopa. B uensx 3awuTtbl OT
NOpaxxeHns TOKOM, LTeKep nuTaHuMsa A[o/KeH ObiTb NOAKAKYEeH K poO3eTke, wuMerowen
3a3eMNISILWNIA KOHTaKT.

Pasmewenmne LI30 pgomkHO obecneumBaTb 6ecnpensiTCTBEHHbLIA AOCTYN K pO3eTKE MUTaHUA.
Onsa nonHoro o6ectoumBanms LU30 Heo6xo04MMO BbIHYTb LUTEKEP NUTAHUSA U3 PO3ETKMU.

BHewHne BbIBOAbI pPa3beMOB MepeaHeln MaHesnm KOHTAaKTUPYKT C waccu npubopa u,
cnepoBaTtenb, SBAAKTCS 3a3eM/IEHHbIMU.

7.5 YcnoBusa aKcnyatauum

MpenenbHbIA AManas3oH paboumx TemnepaTtyp ans atoro npumbopa - oT +10° C no 40° C .
PaboTta ¢ npnbopoM BHe 3TUX MpeaesioB MOXET NMPUBECTM K BbIXody M3 cTpos. He mcnonb3aynte
npnbop B MecTax, rae CylecTBYeT CW/IbHOE MarHMTHOe WKW 3fekTpuyeckoe nose. Takue nons
MOTyT HapyLWnNTb AOCTOBEPHOCTb U3MEPEHUI.

7.6 MpenenbHble BXOAHbIE HaNpsi>XeHUs
Mpn BxoaHoOM conpoTuBsieHnn 1 MOM M NpSAMOM MNOAK/OYEHMW HEe NoAaBaTb HaMpsXeHus
Bbiwe 400 Bnuk (DC+AC nuk), DC...10 klu, npyn Mcnonb3oBaHWM wWTaTHOro npobHmka 1:10 He
npesbiwaTb 500 Bcks.
MPEOOCTEPEXEHME. He npeBblwanTe MakcuMManbHble BXOAHblE Hanps>XeHus.
MaKkcuManbHble BXOAHbIE HanpsXXeHUs AO/DKHbI MMEeTb 4acToTbl He 6onee 1 KIu.

Mpu cornacoBaHHOM BXOAHOM conpotuBneHun 50 OM He nopaBaTb HanpsHKeHue
Bbiwe 5 Bcks.

7.7 BknroueHne npnbopa
B ocumnnorpadax cepuun AKUM-4140 npeaycMOTpeHbl ABa BapuaHTa BKIoYeHUs npubopa.

1. BkiwouyeHne npubopa NyTeEM HaXaTusli COOTBETCTBYHOLWEN KHOMKW Ha MnepeaHen
naHenw.
BknounTe nuTaHme npubopa W NoAoXKAaTb MNOSBAEHMS HA 3KpaHe 3acTaBku, B
TeUeHWe HEeCKOJSIbKMX CeKyH[ ocuunnorpad asBTOMaATUYECKM MepengeT B pPexum
oTobpaxeHns ocuusiorpaMm. HaxXaTb KHOMKY ansa cébpoca npubopa K
3aBOACKUM YCTaHOBKaM.

2. Korga npubop Bkn4yeH, BbibpaTb NYHKT MeHto Utility/YTuanTel B OTKPbIBLUEMCSH MEHIO
BblbpaTb NyHKT Menu/MeHio > System Setting/Hactpotiku > Auto Power On/ABTO
Bk.

Ecnn Auto Power On/ABTO BKJ1 HaxoAuTCcs B MNonoXxeHun <«BknaodeHo»/ON, ToO
ocumnnorpad HadHeT 3arpyxaTtbCsa cpa3sy nocsie nogavn Ha kabenb nuTaHus
nUTaKOLWLEro Hanps>XeHus.

Ecnn HacTpomMka HaxoguTcs B MNoOsoXeHun <«BbiknoyeHo»/OFF TO Ana BKAKOYEHUS
ocumnnorpada nocne MnoAK/IOUYEHUS ero K nuTaluwen cetm Heobxoammo 6ypert
Ha)xaTb KHOMKY BKJ/IIOYEHUSA Ha NepegHeN naHenu.
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7.8 BbiksiroueHue npubopa
B ocumnnorpadax cepmn AKUM-4140 npeaycMoTpeHbl ABa BapuaHTa Bblk/touYeHus npubopa.

1. BbikatoyeHne npmbopa nyTeM HaxXaTus COOTBETCTBYKOLWEN KHOMKWM Ha nepeaHen
naHenwu.

2. KocHuTecb nyHkTa rnaBHoro meHtwo Utility/YTnantel v B BbinagatoweM Cnmcke BbibpaTb
NyHKT Shutdown/BbiK/IlOYEHME.

3. Ha akpaHe npubopa oTtobpasutcsa coobuieHne Shutting down.../BbikntouyeHue...,
yepes HeCKOJIbKO CeKyHA Npnbop BbIKAKYNTCS.

MPUMEYAHUME. KHoONka nuTaHMa He OTKAKYaeT ocuwunnorpad oOT UCTOYHMKA
NUTaHMS NepeMeHHOoro Toka. EAMHCTBEHHbIN cNoCcO6 MOSTHOCTBIO BbIKNOUMTE NMpUbop
- 3TO OTK/YUTb LWHYP MNUTaHMA OT po3eTku. LLHyp nuTaHusa gonxeH 6biTb
OTK/IIOYEH OT PpO3eTKM TMNepeMeHHOro ToKa, ecnu ocuunnorpad He 6yper
MCrMoNb30BaTbCA B TeYEHUE AIUTENIbHOIO nepnoia BpeMeHMU.

7.9 Cratyc cucrtembl

[na npoBepku BeEpCMU MPOrpamMMHO M annapaTtHoro obecnedeHuns ocumnnorpad Heobxoammo
OTKpPbITb OKHO "CTtaTyc”.

KocHuTecb nyHkTa rnasHoro MmeHw Utility/Ytnantel BbibpaTb NMyHKT MeHo Menu/MeH >
System Info/O npubope. Ha 3kpaHe ocuwmnnorpad oTobpasmTcd OKHO C OCHOBHOM CUCTEMHO
nHdopmaumnern o npubope.

7.10 AKTMBauUMA NPOrpaMMHbIX OoNUMn
Ocuwunnorpadbl cepumn AKUM-4140 nopgaep>XvBatoT passiMYHbiE MPOrpaMmMHbIE OMUUKM, Takue
KaK: paclwmpeHue nonaocbl NpPONyCKaHWs, reHepaTtopa CUrHasaoB, AEKOAWPOBAHWE, NOrMYecKui
aHanusaTop.
Onsa aktmeauum onunm HeobxoamMMmo:
1. KocHuTecb nyHKTa rnaBHoro MmeHto Utility/Ytnautel BoibpaTe NyHKT MeHo Menu/MeHKo >
Options/Onynn.
2. B oTkpbiBlIEMCSA OKHe 0TObBpaxatTcs AOCTYMNHbIE ONUUKN, NX COCTOSAHME (OMNuUMSA aKTUBHA,
AeMOo onuus, He akTuBHa). A Tak e oTobpaxaeTca nose Ans BBOAA JIMLEH3MOHHOIO
KJlo4a aKTUBaLMM ONunn.
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8 MNPOBHUK

B komnnekT nocrtaBku ocuunnorpados cepum AKUM-4140 BXOAST MacCcMBHble MNPOBHUKM,
KONM4ecTBOo MNpOBHMKOB COOTBETCTBYEeT KOJIMYECTBY aHasloroBblX KaHanoB ocuuanorpada.
MakcmManbHas nonoca nponyckaHus npobHukos 500 MIu.

8.1 be3zonacHas pa6oTa c Npo6HUKOM
MNacTMKOBBLIN  3aWMTHbIA  KOXYX BOKpYr Koprnyca npobHuka obecneuymBaeTr 3aluuTy
NoNb30BaTeNS OT MNOPAXKEHUSA INEKTPUYECKMM TOKOM.

Mepea BbIMOJIHEHMEM W3MEPEHUN HeobX0AMMO MOoAKAKYUTL MNpPO6bHUMK K ocuwunnorpady,
KJIeEMMY 3aLlMTHOIO 3a3eMJIEHMS] K KOHTaKTy 3a3eMJIeHUs 06beKTa U3MEpPEHUIA.

MpuMmeyaHue:

e Bo nsbexaHune nopa>xeHmnqa anekKTpnun4eCcKknM ToKOM npum nCnosib3oBaHUn I'Ip06HVIKa OEPXUTE
nanbubl 3a 3allMTHbIM KOXYXOM Ha Kopnyce AaTyuKa.

e Bo unsbexaHume nopaxeHus 3S1eKTPUYECKMM TOKOM Mpu MCMOSb30BaHMM MpobHMKa He
anKacaVlTer K MeTaJIM4eCKNM H4aCTdaM UBMEPUTENTbHOIO LWyna np06Hvu<a, Korga OH noAakK/iro4yeH K
UCTOYHUKY HanpsxeHud. [loaknwouute npobHUK K ocumnnorpady U MNOAKNYUTE KIEMMY
3a3eM/IeHuns K 3a3eM/IeH1to nepes BbINOJHEHNeM ftobbiX M3MEPEHU.

8.2 KomMneHcauusa npo6HukoB

BbINONHMTL KOMNEeHcaumnto npobHMKa ANs COOTBETCTBMS ero eMKOCTM napamMeTpaM BXOAHOro
KaHana. 3Ty npoueaypy HY>XHO MpOBOAWTb BCAKMI pa3 NMpuv NEepBOM MNOAKAKYEHMM NpobHMKa K
nobomy BXOAHOMY KaHany.

MoakntounTb NPObHUK K pa3beMy kKaHana 1 ocuunnorpada n ycTaHOBUTb Nepeksivatenb Ha
npobHmke B nosioxeHue 10X. Ecim Bbl MCMONb3yeTe HacagKy KPHUYOK HaKoHeuyHuKa npobHuka,
ybeamutecb B HaAEXHOCTU KOHTAKTa M MJOTHOCTM ero nocagku. MNoaknounTb KOHTAKT 3a3eM/IeHUs
M HAKOHEYHWK NpobHMKA K COOTBETCTBYKOLWMWMM KOHTakTaM Bbixoga Kanubpatop (Cal). HaxaTtb
kHonky ABTO YCT Ha nepegHen naHenu. Yepes HECKONIbKO CEKyHA Ha 3KpaHe [OJIXKeH
oTobpasuntca MmeaHap (okono 1kly 3Bnuk-nuk).

G)opMa CuUrHana goJ’KHa COOTBETCTBOBATb NpuBeAEHHbBIM HUXE PUCYHKaM.

/rL r L r nepekoMmneHcaumns
ﬂ ( L ( HeaoKOoMMNeHcauus

HOpMaJibHadaA KOMNeHCauuns

Mpwn HeobxognmocTy, ncnonb3yd HeMeTaIn4yecKnii UHCTPYMEHT, BpalleHneMm
noACTPOEYHOro KoHgeHcaTopa npobHuka [obutbcs Hambonee npaBUAbLHOMO Kn306paxkeHUs
MeaHApa Ha 3KpaHe ocuunnorpada.
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9 PABOTA C OCLUMN/IJTIOTPA®OM

9.1

MepeaoHsan naHenb

A.

B.
C.

D.
E.
F.

G.
H.
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Puc. 9-1 NepenHasa naHenb ocuunnorpacgos cepun AKUMN-4140

EMKOCTHOW CEHCOpHbIA 3KpaH: MO3BONSET ynpaBnaTb ocuuaniorpadoM Kacascb
HenocpeacTBeHHO aucnnaes npubopa.

OpraHbl ynpaBaeHnsa Ha nepegHen naHenn: BKOYas KHOMKW M MOBOPOTHbLIE PErynsitopbl.
Boixoa kanubpaTtopa Ang HacTponku npobHukos: 3 B, 1 kW, curHan npsMOYyrosibHoOMn
¢dopmbl.

USB 2.0 noptbl: nogkntoueHne Kk USB-ycTtponcTBaM xpaHeHus gaHHbix (USB auck) wnm
USB-MbIWwK / KnasuaTtypbl 479 ynpaseHus.

PasbeM umdpoBoro Bxoaa: MCNonb3yeTcs AN NOAKIHOHYEHUS ONUMOHANBbHOIO J10rM4ecKoro
npobHmnka SPL2016.

AHanorosble BXoAbl ocuunnorpada.

KHonka BKJ1/BbIKJT nutanus.

Hoxkun ocumnnorpada. MNMo3sonsoT HakNOHUTL ocuuanorpad Hasaa, ons 6onee yaobHoro
no3uuUVOHMpoBaHUsa Ha paboueM mecTe.



9.2 3aaHAA naHeNb

) SIGLENT

TE R
L

Wave Gen

Puc. 9-2 3aaHaa naHenb ocuunnorpadgos cepun AKNMN-4140

. BXxoa BHewWwHero curHana CMHXpoHM3aLuun.

. BcnomoraTenbHbIi BbIXOA4: BbIXOA4 CUrHana CUHXPOHM3auMKW, BbIXOA4 CurHana lopeH /
HeroaeH (A0ONYCKOBbIN KOHTPOJIb) NPU BKKOYEHUM AAaHHOIO pexuma.

. Bbixoq reHepaTopa: BCTPOEHHbIM ONUNOHAaNbHbIN reHepaTop CUrHasnoB.

. MHTepdeinc LAN: anctaHumoHHoe ynpasneHune no uHtepdericy LAN.

MHuTepdelic USB 2.0 Device (USBTMC) ansa AMCTaHUMOHHOIO ynpasnexue/

MHuTepdelic USB 2.0 noakntodeHne k USB-ycTporicTBaM xpaHeHust gaHHbiX (USB aumck)

unn USB-MbIWwn / KnaBmaTypbl ANa ynpaBneHus.

. PazbeM nogknoueHuns cetesoro kabens.

. Pyuka: npegHasHayeHa ans yaobHon nepeHocku npubopa.

mMmMoON wW>

I
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9.3 [loak/iloYeHUe K BHELWWHUM YCTPOUCTBaM UM cUCcTeMaM

9.3.1 MutaHune

Ocumnnorpad MoXeT NMTaTbCa OT CeTU HanpshkeHmem oT 100 go 240 B um vactotomn 50/60
ly. Ons noakntouyeHns npmbopa K CeTM NMEPEMEHHOIrO HaMpsH)XeHUst NCMOJIb3yNTe CEeTeBOM Kabenb
N3 KOMMNEKTa NOCTaBKM.
9.3.2 LAN

Moakntountb nopTt LAN K ceTm € noMowbk ceTeBoro kabens c¢ ronoskoh RI45 pans
AOVNCTAHUMOHHOIO ynpasneHus.

BbINnONHMTL cneaytouwme AenCcTBUs, YTOObI YCTAaHOBUTb COeANHEHME C JTIOKANIbHOWM CETbIO:

Utility/YTtunntel > Menu/MeHro > 1I/0O/YcT nopta>LAN Config/Hactpovika LAN.

9.3.3 USB

Moakntountb USB-Hakonutenb (dopmatr FAT32) k ogHoMy u3 xocTt-rnoptoB USB ans
COXpaHeHUs AaHHbIX, unau nogknounte USB-Mbiwb / KnaBmaTypy K ogHOMY M3 xocT-rnoptoB USB
Ans ynpasneHus npubopom.
9.3.4 BcnomMmorartesibHbiii BbIXO4

B pexwume JonyckoBoro KoHTpons Bbixog Pass / Fail (FTogeH / HerogeH) ucnonb3yercs ans
Bblgauyn curHana fogeH / HeroaeH.

B 06bluHOM pexuMe pasbem AUX ncnonbsyetcs Ans BbiIBOAA CUHXPOCUTHanNa.
9.3.5 TeHepaTOp cUMrHanos

AkTtuBmupynte onumnto SDS2000HD-FG 1 ncnonbsyetcsa Bbixogq WaveGen anst dopMmpoBaHus
BbIXOAHOIO CUrHaNa reHepartopa.

Ona goctyna K @yHKUMSAM reHepaTopa, Heo6XxoaAnMo HaxaTb KHOMKY Ha nepeaHen
naHenu npmbopa nnum kKocHmuTecb nyHkTa Utility/YTtunantel>AWG Menu/ MeHro reHep.

9.3.6 Jlornueckui Npo6HUK

16 KaHanbHbIN NOrMYecKknin NPobHUK SABNSAETCS ONUMOHANbHbIM 060pyAOBaHMEM, AJ1S 3aKa3a
npobHMKa ncnonb3lyeTcs HamMmeHoBaHue SPL2016.

Onsa paboTbl ¢ NpobHUKOM HEO6XO0AMMO aKTMBMPOBATb MPOrpPaMMHYI OMUMIO NIOMrMYEecKoro
aHanunsaTtopa SDS2000HD-16LA.

Ons nogkn4YeHus norm4yeckoro npobHMKa HeobxoAMMO BCTaBUTb MPOOHMK  MpaBMSIbHOM
CTOPOHOI BBEpPX, MOKa He yCAbIWnTE LWeyoK.

YTo6bl OTK/IHOUYNUTL JIOTMYECKUI MPOBHMK HEOH6X0AMMO HaXaTb KHOMKW Ha KaXAaoh CTOpOoHe
npobHmnka, 3aTeM BbITSHYTb €ro.
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10 CEHCOPHbI ANCNNEMN.

10.1 O630p aucnnesn.

Ocuwunnorpadsl cepun AKNM-4140 vMerOT eMKOCTHOW CEHCOPHbIN 3KpaH. Mcnonb3yiTe cBom
nanblbl, YTOObI KacaTbCsl, NepeTackmBaTb, CKMMaTb WM pacTsarMBaTb, pMcoBaTb paMKy Bblbopa.
MHorne snemeHTbl ynpasneHusi, oTobpaxatwmre MHPOpMaumMio, Takxke paboTalT Kak «KHOMKW»
Ana poctyna K ApyruMm dyHkuusam. MNpu 1MCnonb30BaHWKM KOMMLIOTEPHON MbIWK, MOMb30BaTeNb
MOXeTe LWeNKHyTb B /1l06OM MecTe, K KOTOPOMY MOXHO MPUKOCHYTbCS, 4TOObl aKTMBUPOBATb
3N1EeMEeHT ynpaBrieHns. DakTU4YeCKM MMeeTCs BO3MOXHOCTb MepekslovaTbCsa MexXAy HaxaTuem u
KacaHMeM 3/1eMeHTa ynpaB/ieHMsl, B 3@aBUCMMOCTM OT TOr0, 4YTO yA06HO.

AKnun Trig'd

g PCOP
f(C1) = 999.9990Hz 8 Kkvpcopl

Kypcopbl H

off

$ Ym0 Aucnnein 1T} C6opvHe ™ Cumxp 3F Kypcopul [A\ameperns M Matem  [&] Asanmz

A

Pexum

PyuHoii

Kypcop
X2-X1

3HaueHune

1.505ms

Twn Kypcopos
X

WcTouHnK

(&)}

Ctuns

DUKC

Kypcop X OnopH
Monox
DCIM PassepTka CUHXP C1DC V&

1X 20mV/ 1.52ms 500us/d’GaTo 151V 21:17:59
FULL -1.51V 10.0Mpts 2.00GSa/ST®poHT Hapacr 2023/6/23

Puc. 10-1 OkHo ocumnnorpada cepu AKNUMN-4140

A. lNMaHenb rNaBHOro MeH

B. CeTka

C. MeTka ypoBHS 3anycka pa3BepTku. [los1oXXeHne MEeTKM COOTBETCTBYET 3HaUYEHUI0 YPOBHSA
3anycka. LiBeT MeTKkn COOTBETCTBYET LUBETY KaHasna-UCTOYHMKA CUrHasna CUHXPOHU3aLUN.

D. Kypcopsl

E. MkoHka (aeckpuntop) KaHana

F. MeTka TO4YKM 3anycka pas3BepTKW. YKasbiBaeT MNOJIOXKEHNE TOUKWM 3anycka Ha
ocumnorpamme.

G. JeckpunTOpbl CUHXPOHM3aUUN N pa3BEPTKU MO FOPU3OHTaIN

H. Avanorosoe oKHO, BapnaHT oTobpaxeHns 3aBUCUT OT BbIBPaHHOIO MEHIO.

JINHMN YPOBHA CUHXPOHM3aUMK (BepTUKasbHas) U MHAMKATOP 3a4epXKW CUHXPOHM3aUUK
(ropu3oHTanbHas) NOKa3bIBAKOT NOSIOXKEHUE TpUrrepa CUrHana.

Kypcopbl nokasbiBatloT, rae 6binn yCTaHOBMEHbl TOUKU MU3MepeHus. [NepemellanTte Kypcopbl,
4yTO6bI 6BICTPO NEPEMECTUTb TOUKY U3MEPEHMUS.

JeckpunTopbl KaHasnoB BKAKYAOT aHanorosble kaHanbl (Cl1 ~ C4), undposble kaHanbl (D),
maTemaTmdeckne (M) u onopHble (Ref). OHM pacnonoxeHbl nog obnacTbio CeTKU, MokasbiBas
napameTpbl COOTBETCTBYIOLWNX ocumsiorpamm. [pMKOCHOBEHWE K AeCKpUMATOopaM OTKpbiBaeT
AManorosoe OKHO.

OeckpunTtopbl Timebase wn Trigger oTobpaxalT BpeMeHHble napaMeTpbl W MNapameTpbl
CUHXPOHM3auumn. NMpPUKOCHOBEHNE K AECKPUMTOPaM OTKPbLIBAET ANANOrOBOE OKHO ANS BbIGpaHHOro
3/1eMeHTa.
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10.2 TMaHenb rnaBHOro MeHK

MaHenb MeH C BbiMagALWMMKU CnKUCKaMM  GYHKUMA NO3BOASET MNONAYYUTb AOCTYyN K
AManoroBbiIM OKHaM HacTporkm ocuunnorpada. Bce dyHKUMM AOCTYMHbI 4Yepe3 CTPOKY MeHHo
Monb3oBaTenb MOXET MONYy4YUTb AOCTYN K OGONbLIMHCTBY MEHI, WUCMOJIb3ys KHOMKW Ha NMLEBOM
naHenu Mnu 4ecKpunTopbl Ha aKpaHe ocumnnorpada.

OnuncaHHble HMXe onepaumu AOCTYMHbI TONIbKO Yepe3 CTPOKY MEHI0:

Utility/YTnnntel>Help/lomolib

Utility/Ytunnnteli> Reboot /lepe3anyck

Acquire/C6opUHD

Display/[uncnineri

Analysis/AHann3

10.3 O6nactb ceTkmn

O6bnactb ceTkm oTobpaxaeT ocuusiorpaMmmbl curHana. Ocumnnorpammbl  MoOryT 6biTb
nepeMelleHbl NyTeM MepeTackMBaHUs, a TakXxe MacwTabuposaHbl. Ob6nacTtb pasgeneHa Ha 8
BepTUKanbHbix W 10 ropu3oHTanbHbIX AeneHuin. [lonb3oBaTeNlb MOXET HACTPOUTb SPKOCTb
OCLMIIOrPaMMbl M KOHTPAcCT CETKM B MeHto npubopa:

ApkocTtb — Display/fucrnesi>Intensity/ApkJlyyda

KoHTpacT - Display/Auncnneri> Graticule/ApkCeTku

Ha ceTke MoryT oTo6paxkaTbCs crieaytolwme MapKepbl:

Mapkep ypOBHS 3anycKa pa3BepTKM.

MonoxeHne Mapkepa COOTBETCTBYET 3HAYEHUIO YPOBHS
3anycka. LiBeT Mapkepa COOTBETCTBYET LBETY KaHana-
MCTOYHMKA CUTHaNa CUHXPOHM3aLMUN.

MHamMKaTopa TOUKM 3anyckKa pa3BepTKMu.
YKkasblBaeT MOSTOXeHMWe TOYKM 3anycka Ha
ocuumnnorpamme.

Koraa Touka 3anycka HaxoAuTcs 3a NpeaenaMmu sKpaHa,
HanpaBfeHMe TPeyrosibHMKa MU3MEHSAeTCA Ha TOo4yKy 3a
npeaenamMm sKpaHa.

UHankaTop KaHana.

PasnuuHble KaHanbl n COOTBETCTBYOLIME nm
OCLM/IIOrpaMMbl MapKMpYHTCA WMHAMKATOpPaMM pasHOro
uBeTa.
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10.4 [deckpunTop KaHana

A. Homep kaHana

B. Ce43b no Bxony 7 BXOAHOE
ConpoTuBfEHME

C. HacTponku BepTUKanbHOro OTK/IOHEHNS

D. CMeweHne no BepTuKanu

E. NHonkaTop orpaHu4yeHus nonochl
nponyckaHms

F. UHankaTop HaCTpOMKMU aenvtens
npobHuka

MHankaTop orpaHMYeHUA NOJI0Cbl NPONYCKaHUA:

B 3aBMCMMOCTM OT YCTQHOBJIEHHOM OMUMM paclIMPEHUs MONOCbl MPOMNyCKaHUsS B
ocunnnorpadax cepum AKUM-4140 nonoca nponyckaHuUs MOXeT 6bITb orpaHnyeHa go 20 My nnm
no 200 Mrlu.

20M [ orpaHudeHune 20 My,
200M orpaHundeHmne 200 My

3501 moaenn AKWUM-4140 (MM 500 Mlu) crnaxusawowmn GunbTp aBTOMaTUYeECKU
BKJIIOYAETCS, Korga ocumnnorpad HaxoauUTCA He B pexume obbeamHeHus KaHanos (T. e. yacToTa
anckpetmsaumm < 1 'Bbi6/c). MNonoca nponyckaHusa craaxwuBatowero dunbTpa cocTtasnsetr 350
Ml u,.

SRS _ nonnas nonoca nponyckaHusa ocumnnorpada

MHaMKATOpP MHBEPTUPOBAHUA CUrHaNa:

- lHBepTMpoOBaHMe BKOYEHO
NHAnKaTop He ropuTt — MHBEPTUPOBAHME HE BKJIIOYEHO
CBsA3b M0 BXOAY U BXOAHOE COMNpPOTUBIIEHUE

CS0
C1N

- Cesa3b no Bxoay DC (oTKpbITbIN BXOA), BXOAHOE conpoTueieHne 1 MOM

)

- Cesa3b no Bxoay DC (oTKpbITbIN BXOA), BXoaHoe conpoTueneHne 50 OM

=

- Ceasb no Bxoay AC (3aKkpbITbli BXOA), BXOAHOE conpoTusseHne 1 MOM

- CBa3b no Bxoay AC (3aKkpbITbl BX04), BXOAHOE conpoTusneHmne 50 OmMm

H
-
(=

- 3eMng

KoachdbruMeHT OTK/IOHEHUS NO BepTUKAaJIN — 3HAYEeHMe LeNeHUs KaXAon S4YerKn CeTKu
3KpaHa no BepTMKanu.

Hanpumep, korga BepTuKkanbHaa wkana coctasnser 1,00 B / pen, nonHas wkana
ocumnnorpada cocrasnser 1,00 B / gen * 8 nen = 8 B.

CMmeweHme no Beptukanm - CMelleHMe KaHana B BepTUKasbHOM HanpasneHuu. Korpa
BepTMKanbHOe cMelleHne paBHO 0, MHOMKATOP CMELWEeHMS KaHajla HaxoAuTCcs B cepeauHe
BEpTMKaNbHOM OCWU.

Hactpoiika gaenutensa npo6HuKa - YCTaHOBUTb KO3 PULMNEHT aenntens npobHMKa, YTobbl
OH cooTBeTcTBOBan GakTuyeckoMy genutento npobHuka. Ocuunnorpad asTOMaTU4yecku
pacCuyMTbIBAaE€T BEPTUKANbHYIO LWKany B COOTBETCTBMW C KO3dpduumeHTOM genutens npobHuka.
Hanpumep, BepTukanbHbih MacwTtab ocuunnorpada cocraensgetr 100 MB / aen c ocnabnernnem 1X,
n 1l B/ gen, ecnn koadhdumumeHT ocnabneHms nameHsietca Ha 10X. MNpu ycTtaHOBKe CTaHA4ApPTHOrO
10-kpaTHOro naccuMBHoOro npobHMKa C w3MepuUTeNbHOWM KnemMMmMon npobHuka ocumnnorpad
aBTOMaTU4YeCKM YCTaHOBUT KO3 PUuMeHT Ha 10-KpaTHbIN.

- 1:1 TlpuMeHseTca npu MpsSIMbIX COEAUMHEHUAX KOoaKCuasnbHbIM Kabenem wnmn
NacCMBHbLIM MPOBGHUKOM.

- 10:1 - npuMeHseTcsa Ha 60NbLUIMHCTBE aKTUBHbIX M MACCUBHbLIX NPpO6HMKaX.



100;( - 100:1 - ocnabneHune BxogHoro curHana B 100 pas.

BbICOKOBOJIbTHbIX I'IpO6HVIKaX

Mcnonb3yeTcsa Ha

- py4HoMn BbI6op Koa(pdurumeHTa aenntens NnpobHmka

10.5 PasBepTKka U CMUHXpOHMU3aLUMA

Pa3BepTtka

A. 3agepikKka 3anycka

B. Pa3BepTKka no ropnsoHTanmu

A 1.52ms SOOUS/dl\/D C. KOIMYECTBO OTCUYETOB Ha 3KpaHe
C 10.0Mpts 2.00GSa/s P Ancrpernzauns

3apep>xka 3anycka - CMelweHMe No BpeMEHUM NoJioXkeHuss Tpurrepa (Todka
cpabaTtbiBaHusA). Koraa 3agepxkka 3anycka paBHa 0, MHAMKATOP 3a4epXXKW 3amnycka HaxoauTcs B
LLEHTpEe ropm3oHTasIbHOM OoCKn 061acTu CETKMW.

Pa3BepTka - BpeMs Kaxaoro AeflieHns CEeTKW No ropusoHTanu. Hanpumep, ecnn macwtab
coctasnsieTr 500 Mkc/oen, Bpemsa Kaxaon ceTtku coctaBnset 500 MKC, a MONHO3KpPaHHbLIA Anana3oH
BpeMeHun ocumnnorpada cocraenset 500 mkc/gen * 10 pen = 5 mc.

KonnuecrBo orcuetoB - KoanyectBo oTob6paxaemblXx Ha 3KpaHe oTcyeToB (Toudek
BblOOpKN).

Onckpetusauus - Tekyllee 3Ha4YeHMe AUCKpeTM3aumn (CKOpoCTM BbIGOpKM).

. UICTOYHMK CMHXpOHM3aLUnK
CWHXp A C ] DC B . TN CBA3M CMHXPOHM3aUUN
. Pe&XuM cMHXpoHU3aumu

. YpOBEHb CMHXPOHU3aALUN

Bua cMHXpOHU3aL MU

Mmoo O w >

®poHT 3anycka

MCTOYHMK CUMHXpPOHU3aLNN
C1~C4 - KaHano! 1..4

EXT - BHewHAsa CMHXpOHM3aLums

EXT/5 - 5 KpaTHbI aTTeH0aTop BHELWHEN CUHXPOHM3aUNK
AC Line - lNepeMeHHOE Hanps>eHne NUTalLWen CeTu
DO~D15 - LUundposblie kaHanbl 0-15

Tvn CBA3M CUHXPOHU3aLUM
HacTpanBaeTcs ToNbKO Ans aHanorosblX kaHanos: C1l~C4 n EXT wnnn EXT/5

DC (OTKpbITbI BXxopA) - Bce 4acToTHbIE COCTaB/SAOWMNE CUIHaNa CBS3aHbl C LiENbH
3anycka pAans BbICOKOYACTOTHbIX WMMY/NbCOB WAW TaM, FAe WUCNosb30BaHWE CBA3UM NO
nepeMeHHOMY TOKY CMecTUT 3deKTUBHbIA YpOBEHb 3anycka.

AC (3akpbiTbii Bxopa) - EmkocTHas c¢Bsisb no Bxogy. OTceyeHMEe MOCTOSIHHOW
cocTtaBnsiowen. NogasneHne 4actoT HMxe 7 u.

HFR (BY cdunbtp) - (noaasneHne BY) CesA3b 4yepe3 HMU3KOYACTOTHbIM DUNbTp,
noAaBNsAWMA  YacToTbl cBbiwe 660 kly. [puMeHsieTca AN CUMHXPOHM3aLUU
HU3KOYaCTOTHbIX CUFHAs0B.

LFR (HY d¢dwunbrp) - (nopasneHme HY) CBA3b no BXoAYy 4epe3 €EMKOCTHOWN
BbICOKOYACTOTHbIN (DUNbTP; OTCeYeHMe MOCTOSSHHOWM COCTaBnsllwen, nogasfieHNne 4acTtoT
Huxe 1,6 MIu. lNpuMeHseTcs AN NOBblWeHUS CTabuabHOCTM 3amycka Ha CpeaHux u
BbICOKMX YacToTax.

28



Pe>XxMM CMHXpOHM3auumn

Auto/ABTO: ocuumnnorpad 6yaer paboTaTb HenpepbiBHO. BHyTpeHHWIA Taimep
3anycKaeT pa3BepTKy MO WUCTeYEeHUM 3ahaHHOr0 nepuoja BPEMEHM, MO3TOMY AUCMIEN
NOCTOSAHHO o6HOBNAETCSA. DTO MOSIE3HO MpPW MNEPBOM aHasIM3e HEU3BECTHbIX CUrHanos. B
NPOTUBHOM cflyyae, npuv oOb6Hapy)XeHMW 3anyckawwero cobbiTus yAoBAETBOPSAIOLWEro
HacTpolKkaM CMHXpOHM3auun, pexmnm Auto paboTtaeT Tak xe, kak Normal.

Normal/Xaywuin: 3anyck npoucxoauT, TOMbKO e€CliM  BXOAHOW  CUrHan
COOTBETCTBYET YC/I0BUIO 3anycka. B npoTMBHOM cnyyae, Ha akpaHe npubopa oTtobpaxaeTcs
nocsegHUn 3axBavYeHHbIN CUHXPOHU3NPOBAHHbINA CUIHaI.

Stop/Cron octaHaBnmBaeT cbop M oTobpakaeT Noc/ieaHUN 3aXBaYeHHbIN CUrHan.

YpoBeHb CHMHXPOHM3AUMUU - YPOBEHb HAMPSXKEHUS MCTOYHMKA WU YPOBHU, KOTOpbIe
oTMeYaloT nopor cpabaTbiBaHUA TpuUrrepa. YpPoBHM 3anycka, YKasblBalOTCS B BOJIbTax M OCTAOTCS
HEW3MEHHbIMW MpPU U3MeHeHUN KO3 dULUMEHTA OTKIIOHEHUS MW BEPTUKAIbHOIMO CMELLEHMS.

Bua CMHXpPOHM3auUMM - Bce BuAbl CUHXPOHM3ALMM ONUcaHbl B pa3aene «CUHXpPOHU3aLUA»
[aHHOro pyKoBOACTBa.

®pOHT 3anycka — Bo3MoxHOCTM Mo BbiI6opy (PpoOHTA CUrHana CUHXPOHM3ALMM OMUCaHbl B
pasgene «CMHXpPOHU3aUMa» AAHHOIO pyKOBOACTBA.

10.6 [AwnanoroBoe OKHO
[Jnanorosoe OKHO B MpPaBOi 4acCTuM 3KpaHa SIBNSETCS OCHOBHOWM 06/1acTbio AN HAaCTPOMKU
napameTpoB BblbpaHHON YHKLUN.

CeA3bBx

A. 3aronosok. [NpuKOCHOBEHME K naHenu e
MOXET CKpPbITb AMaZIOFOBOE OKHO, a Npwu
NMOBTOPHOM NMPUKOCHOBEHUN MO>XHO
OTKPbITb INANIOFOBOE OKHO. tlonnan LU

Orp NN

Aenutens

o X
B. O6nacTb HacTpoiKn NapameTpoB.

C. Nonoca npokpyTkn. Koraa napaMmeTpsbl

npesbiLaoT oTobpaxaembli AManasoH, MepeiiTi k
oTobpaxaeTcs CUHSSA rnosioca

NpokpyTkn. [lepeMelwias, ABUXKEHUEM T
NPOSINCTbIBaHUS, obnactb  Ananora -
BBEPX WM BHU3 UM Bpallash KOJIECUKO

MbIlWN, MOXHO HEPEVITM K 06}'IaCTV|, EanHNLe! Wamep

KoTopas He oTobpaxaeTcs. Iz

BolpaBHuBaHue

0.00s

WHBepcusa
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10.6.1 Hacrtpoiika napamMmeTpoB
Ocuunnorpadsbl cepn AKUIM-4140 npenoctaBnsaiOT HECKONIbKO pas3finyHbiX crnocoboB BBoAa /
BblbOpa napaMeTpoB:

Mepeknouarteno: yCTaHaBMBaeT

ConpoTMBnexHue napaMeTpbl C IBYMS COCTOSSHUSIMU, TaKUMU KaK
BK/IIOYEHNE UM OTK/OYEHME  DYHKUMUMU.

500 KocHutecb o06nactu nepeknyeHns, 4Tobbl

nepenTn n3 0gHOro COCTOSIHUS B Apyroe.

Cnucok: yCTaHOBKa
napaMeTpoB c 6onee 4yem AByMS
N napaMeTpamm, TaKMMU KaK CBSi3b
BXoAa. KocHuTech obnactu
De napaMeTpoB n BblbepuTe
oXnpaeMmbli BapuaHT BO

Orp MM BCMNJ/ibIBaOLLEM CMUCKE.
BuptyanbHas KJlaBuaTtypa:

yCTaHaBAMBaeT napaMeTpbl C  YMC/IOBbIM
3HaueHneM. KocHUTeCch 061acTvi NapaMeTposB,
napameTp MOXHO OTPEeryiMpoBaTb C MOMOLLbIO
0.00s YHUBEpCANbHOrO perynsitopa Ha nepeaHei
naHenu; CHOBa KOCHWUTECb dKpaHa M MOSIBUTCS
BMpPTYyasnbHas KnasBuaTtypa:

Bri PaBHHMEaHWE

Knaeuaryp:

62

Hazan T ( Beog,

OUMCTHTE Makc

Hau ¥cT

MMH

B kauectBe npuMmepa paccMOTpPeH MopsAoK AOEeUCTBUIK  ANa  HAcTpOWKM  napameTpa
Deskew/BblpaBHMBaHWE aHaNOroBOro KaHasa: ecin OXuAaemMoe 3HavyeHue CMelleHUs cocTaBnseT
62 Hc, BBeauTe «62» Ha BUPTyasibHOM KNaBuaType, a 3aTeM BbibepuTe eamHuUUy n, 4TOO6bI
3aBepwmnTb onepauunto. Ha BupTyanbHOW KnaBmaType MNPUKOCHOBEHME K KHonkam Max/Makc,
Min/MunH w Default/Hau Yct 6bICTpo yCTaHaBnmMBaeT 4/19 NapaMeTpa MakKCMMasibHOEe, MUHMMabHOE
3Ha4yeHWe N 3HaAYEHME NO YMONYAHUIO.
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10.6.2 3akpbiTue OKHa HaCTpPOMKM NapaMeTpoB

Korga amanoroBoe OKHO OTKPbITO, o06nactb ceTku 6yaeT c©xaTa ropu3oHTasibHO, Mocne
HaCTpoOlMKM NapaMeTpoB, 4Tobbl 406UTbCS Haunydwero sddekTa oTobpaxeHunsa ¢GopMbl curHana,
MOXHO KOCHYTbCSl CTPOKM 3arojioBka B BEPXHEM MpaBOM Yyrny, 4tobbl CKpbITb AMANOroBOE OKHO.
MpUKOCHOBEHME K HEMY CHOBA OTKPOET AManNoroBoe OKHO.

OnanoroBoe OKHO MoOXxeT 6bITb HAaCTPOEHO Ha aBToOMaTuM4yeckoe ckpbiTne. Ecnn npubop He
NCNONb3YyeTCsi B TeYeHWe YCTAHOB/IEHHOrO0 BpPEMEHM, AManoroBoe OKHO 6yaeT aBTOMaTU4yecku
CKkpbITO. HacTtpoinka BbinonHsAeTcs B MeHwo [Oucnnen: Display/Avncnaen>Menu/MeHto>Hide

Menu/CKpbiTb MEHIO.

Trigger x
Sonsidv Amo 000V
Edge  Flsing

JwvanoroBoe OKHO OTKPbITO [dvanoroBoe OKHO CKpbITO

10.7 XKecTbl Ha 3KpaHe
OcumnnorpamMmmbl, Kypcopbl M YpOBEHb CUMHXPOHWU3ALMWU MOXHO perynmpoBaTb C MOMOLLbIO

CEHCOPHbIX XeCTOB B obnacrtum cetku.

MNepeTawmte curHan BAEeBO W BMNpaso, CxaTme U1 pacTsXeHue curHana no
4yTObbI rnepemMecTuTb ero no ropusoHTann, 4ytobbl M3MEHUTb MacwTab
rOpM30HTaNbHON OCK BPEMEHHOWN LLKasbl
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[MepeTalwinTe CUrHan BBEpPX WU BHM3,HTO6bI CxaTtne n pacta>XeHne CurHana no
nepemMecTuTb €ro no BepTnkKaiun BEPTUKaN, yTobbl M3MEHUTb MacwTab
BEPTUKA/IbHOIo YCUNEHUA

KocHutecb M nepeTtawute Kypcop, 4Tobbl KocHutecb 1 nepetawmte  obnactb
nepeMecTuTb ero MHpOopMaLmn Kypcopa, yTOb6bI
OAHOBPEMEHHO nepeMecTuTb napy

KYpCOpOB.

HapucyiiTe npsiMoyrofibHyt0 paMky, 4Tobbl €034aTb 30HY MM o6nacTb ructorpammbl. B
Haydane XecTa AepXuTe yron 6mns3knM kK 45°, ytobbl ero MOXHO 6bIJ1I0 pacrno3HaTh Kak XecT
pPaMKN pUCOBaHUS.

10.8 VYnpasneHue C NOMOLLbIO MbILUX U KJ/IaBUaTypbl

Monb3oBaTenbckun nHTepdenc ocumnnorpados cepumn AKUM-4140 Tak xe noaaep>XuBaeT
ynpasneHveM MblWwblo. Ecnn k ocumnnorpady noakntodeHa USB-Mbilb, Bbl MOXeETe LWeNKHYTb
MblWbio N0 06bEKTY, @ He KacaTbCs obbekTa. AHaNOrM4YHO, ecnu noakt4veHa knasuatypa USB,
Bbl MOXKeTe MCroJib30BaTb KfaBuaTypy 415 BBOAA CMMBOJSIOB BMECTO MCMOMb30BaHMS BMPTYasibHOM
KnasuaTypbl.

10.9 Bbi6op sA3bika
KocHuTecb nyHKTa rnasHoro M™eHtw Utility/Ytunautel>System Setting/ Hactporikn>
Language/Si3bik, 4Tob6bl BbibpaTh A3bIK.
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11 OPIFAHbI YNPABJIEHUA HA NEPEAHEN NAHENU

11.1 O0630p

JlnueBas naHenb npegHa3HayeHa ANS  YyMpaBAe€HUss OCHOBHbIMM  dyHKUuMsMK 6e3
Heob6xoAMMOCTM OTKpbIBaTb MEHK MporpaMmMHoro obecrieyeHusi. BOMBLWKWMHCTBO 3/1EMEHTOB
ynpaBieHnss Ha nepegHen naHenu Ay6nmMpyoT (YHKUWKM, AOCTYMHblEe 4Yepe3 CEHCOPHbIN
OVCNJIEN, HO onepauus BbIMONIHAETCS bbicTpee.

Bce pyu4KU Ha nepeaHemn naHenun
MHOFOMYHKUMOHaNbHbI. WX MOXHO HaXwuMmaTb
M BpawaTtb. Haxatune Ha Ppydyky ObICTpO
BbI3blBAaeT oOnpeaefnieHHY QYHKUUIO, O 4YeM
NOACKa3blBaeT NMKTOrpaMMa psiaoM C PYYKOWA.
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11.2 VYnpasBneHue OTKJIOHEHMEM NO BepTUKanu

34

A.

Korga KaHan OTK/OYEH, HaXaTb KHOMKY KaHana, 4tobbl
BKNOUNTb ero. Korga kaHan BKJKOYEH M aKTUBUPOBaH,
Ha)kaTb KHOMKY, YTO6bl OTK/IIOUYNTL €ro.

HaxxaTb KHOMNKY ONS  BK/AOYEHUS UndpoBbIX
KaHa/N0B W OTKPbITUS COOTBETCTBYHOLLErO0 ANMANOroBoro
OKHa. [loBTOpHOE HaXaTuMe KHOMKWM  OTKIK4aeTr
undpoBble KaHasbl.

HaxaTb  KHOMKy ONs BKJIIOYEHMST  KaHana
MaTeEMaTUKKN n OTKpbITNS COOTBETCTBYHOLLENO
AManoroBoro OkHa. [loBTOpHOe Ha)XaTue  KHOMKMU
OTK/OYaeT MateMaTMYeCKNe KaHanbl.

HaxaTb KHOMKy, 4T06bl BOMTM B MeH paboTbl C
OMOpHbIMK ocunnorpamMMamMun. Haxatb ewe pas, y4Tobbl
OTKNHOUYNTL DYHKLMIO.

B-mB/V-mV (BonbT/gen) - perynatop W KHOMKa
YCTaHOBKM KO3 duMumMeHTa OTKIOHEeHMsS BblibpaHHOro
KaHana. BpaweHue perynaropa W3MeHsieT 3HadeHue
kKoaddununeHTa oTKIOHEHUS «rpy6o». Mpu HaxaTum Ha
perynatop, ocuunsiorpad rnepekoyaeTcss B PexXuMm
U3MEHEHUsT 3HadeHus KoadduuMeHTa OTKIOHEHMUS
«MNsiaBHO>». 3Ha4YeHne BbI6paHHOro pexmnma «rpybo» nam
«MnjiaBHO» oOTO6paxkaeTtcsas TOMIbKO B 3IKPaHHOM MeHIo.
Onsa Bo3BpaTa B peXxuM «rpybo» HaxaTb Ha perynsatop
eule pas.

BeptukanoHoe CMmeweHue/Position - kHonmka w
perynatop. BpaweHue perynsartopa Nnpou3BOANT
CMelleHne JIMHW pas3BepTKM BbIOpaHHOro KaHana B
BEPTMKaNbHOM HarnpassieHMn. HaxaTme Ha perynstop
NpoOn3BOAMT YCTAHOBKY CMELLEHUS B Hy/eBOe 3HadeHune
(NMHKUSA pa3BepTKM yCTaHaBNMBAETCS B LEHTP 3KpaHa).
KHOMKa BKJ/IIOYEHUSS WAW  BbIKAOYEHUS  DYyHKUUSA
pactsxxku (ZOOM) wucnonb3yetTcs A0 yBen4deHus
BblAE/IEHHOM 4YacTu ocCuWIorpamMmmbl U AeTanbHOro
n3y4dyeHns curHana.



11.3 YnpasBJsieHWe OTK/IOHEHUEM MO FNOPU3OHTaNM

— A. c-HC  (Bpemsi/deneHne)-  perynatop M KHoMka

T YCTaHOBKW BpeMeHu pa3BepTku. BpalieHue perynstopa
U3MEeHseT  3HadeHne  KoadduumeHTa  pas3BEpPTKMWU.
Ha)xaTne Ha perynsiTop Nnpon3BoAUT K NEpPeKSIlOYEHNIO B
pexuMa BblgeneHusa okHa ansd  pacTtaxkm (OkHo).
PacTsixka ocCyllecTBNaAeTcs B 3KpaHHOM MeHt. Ecnum
3HauyeHue koadduunmeHTa pa3BepTKU O6bl1I0 M3MEHEHO
nocne OCTaHOBKM cbopa MHpOopMaumu, ans
BO3BpaLLEHNS K WCXOAHOMY 3HAUEHWK HaxaTb Ha
_ perynsatop «Bpemsa/genenue». [MOBTOpHOE Ha)XaTue Ha
peErynaTop B pexXuMe pacTsHXKKM MepekavaeT OKHa,
_ Mexay obwmMM BUAOM M KOHOM pPacTSKKW.
!C B. KHOMKa BKJOYEHUS  WAM  BbIKJKOYEHUS  QYHKUMS
CMeLLenne pactsxku (ZOOM) wucnonb3yeTcs ANs  yBenuMdeHus
< > BblAE/IEHHOM 4YacTW ocuuAnorpaMMbl M AeTanbHOro
d N3yyYeHus curHana.
C. KHonka 6bICTPOro NepeksyYeHns B pexunMm caMonucua.
Pexxum camonmcua AgoctyneH ans  kosdduumeHTa
pa3BepTku ot 50 mc/gen.

C

|

D. lopusoHTanbHoe CwMeweHne/Position - KHonka w perynstop. BpaweHune peryngaropa

NPOU3BOAUT K CMELLEHUI0 JIMHUN pa3BepTKM B rOPM30OHTANIbHOM HanpassieHMn (M3MeHeHue
BPEMEHHON 3aJepXKW MO OTHOWEHUIO K LEeHTpasibHOM TOpU3OHTaNbHOMW JUHUK). [Ons
YCTAaHOBKW HY/1€BOIro 3Ha4YeHMs 3a4epXXKWU HaxaTb Ha perynsrtop.

llpy perynpoBKe BpeEMEHN 3a4EPXKKN NepeMeLyaeTcs ToYka cpabatbiBaHus (nepeBepHyTbii
TPEeyroJlbHUK) Mo FOPU3OHTaIM M [10Ka3blBAET MHPOPpMaUMo, Kak Aaseko gaHHasi To4yka
HaxoAMTCsl OT Ha4vasia OTCYETa BPEMEHMU.

Bce cobbiTns, KoTOpble OTO6paxakwTCa cneBa OT TOYKM 3anycka, Mpousownm Ao
cpabaTtbiBaHUA CXeMbl CUHXPOHM3ALMN. DTU COBbITUSA Ha3bIBAOTCS Npea3anyCcKoM.

Bce cobbiTus cripaBa OT TOYKM 3arlyCcKka HasblBalOTCs MOCAe3anycKoM. [lnana3oH
BO3MOXHOM YCTAHOBKM 3af4EPXKW 3arlycka 3aBuCcUT OT BblOpaHHOro KoagpguumeHTa
pasBepPTKN U AJINHbI NaMsITH.

Mpu HacTpolikax BPEMEHHOW pa3BepTKKM, npesbiwakwwmx 50 Mc / gen, pekoMeHAyeTcs
yCTaHOBUTb ocuuanorpad B pexumm camonucua, 4tobbl opma curHana otobpaxkanacb B
peasibHOM BPEMEHM.

B pexume camonucua ocumnnorpamma MeaneHHo otobpakaeTcs Ha 3KpaHe cripaBa Haneso.
Mpn BKAKOYEHUUM pexumma camonucua Ko3bPUUMEHT pa3BepTKM  aBTOMATUYECKMU
yCcTaHaBnuBaeTcs Ha 50 Mc/aoen, ecnu paHee 6bina Bkao4veHa 6onee 6bicTpas pa3BepTka,
WIN He W3MeHsIeTCs, ecnn passepTka 6bina 6onee 50 mc/gen. B pexume camonucua
CUHXPOHU3AUMSA OTCYTCTBYET, YPOBEHb CMHXPOHU3aLUNKM He oTobpaxaeTcsa. OUKCMPOBaHHOMN
TOYKOM OTCYeTa SABNSETCA NMpPaBblA Yron 3KpaHa U OTHOCUTCHA K AAHHOMY MOMEHTY BPEMEHMW.
Tak Kak Ha 3KpaH BbIBOAUTCA HE CUHXPOHU3UPOBAHHbLIA CUIHaN, cnenoBaTefnlbHO, He
oTobparkaeTca npeasanyck.
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11.4

A.
B.

C.

D.

E.
F.
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OTKpbiBaeT ANanoroBoe OKHO HACTPOMKN CUHXPOHU3ALMN.

ABTO (AUTO): 3TOT pexuM pa3BepTKM NO3BOJSET ocuunnorpady perncrtpMpoBaTb Aaxe
Te CurHanbl, KOTOpble He COOTBETCTBYIOT YC/I0BMIO 3anycka. [pu OTCyTCTBUM CurHana
COOTBETCTBYHLLErO YCNOBUSAM 3anycka, ocumnnorpad yepes onpeaeneHHslin nepuos (Kak
onpefeneHo HacTpPOMKOM ANUTENbHOCTW pa3BepTKKM), NpousBeaeT camoszanyck. B cnyuae
Takoro ¢opcMpoBaHHOrO 3amnycka npouecc oTobpa)KeHus OoCuMANorpaMMbl Ha 3KpaHe
HMKaK He CBSI3aH C CaMMM CUrHasioM, NO3TOMY €C/IM MOSABNSAETCS CUIrHAN COOTBETCTBYHOLLMIA
YC/IOBUSIM 3anycka, TO naobpaxeHme Ha aKpaHe CTaHOBATCS cTabunbHbIM. Jliobon dakTop,
BbI3bIBAOWMNI HeCcTabunbHOCTb (OPMbl CUrHasNa, MOXET O6biTb 0OHApyXeH B pexuMme
aBTOMaTU4eCKOro 3anycka, HanpmMmep, Npu NpoBepKe BbiIX0Aa UCTOYHMKA NUTAHMUS.
OAHOKPATHbIN (Single): B pexuMe 0O4HOKPATHOrO 3amycka Moc/ie HaXaTusi KHOMKM
ocumnnorpad XAET BbIMNOJHEHUS YCNOBWMIA 3anycka. [pn ux BbINOAHEHUNU
ocumnnorpad perncrpypyer oAHy ¢&OpMy CcuUrHana W ocTaHaBnuBaeTcs. [10BTOPHbIN
OAHOKPATHbIN 3aMyCK BO3MOXEH MPU Ha)aTuM Ha KHOMKY .

XAOVIUMIA (Normal): Xaywmii pexuM nepesoauT ocuuanorpad B pexuMm OXUAaHWS
BbIMOJSIHEHUS YC/IOBUW CUHXPOHM3auMM W ocuwmnnorpad 6yaer pernctpuposaTb GopMy
CUTHaNoOB TOSIbKO MNPM BbINOJIHEHUM YCOBUI 3anycka. [Mpu OTCYTCTBUM 3STUX YCIOBUMN
ocumnnorpad KAET KUX TMOSABAEHUS WM Ha 3SKpaHe COXpaHsaeTcsa npeablaylias
ocumniorpamMma.

PerynmnpoBka ypoBHS 3anyCcKa, HaxaTtue, yCTaHOBUT ypoBeHb Ha 50% curHana.
NHanKaums COCTOSSHUS CXEeMbl CUHXpOHM3auumu. [oput cBetoanmon Ready/loTtoB -
rOTOBHOCTb K 3anycky, roput ceetoanos Trig’d/CnMHXp — CMHXPOHM3aUNA CUrHana.



11.5 KHonka

11.6 KHonka

Auto
Setup

Ona 3anycka/octaHoBkuM cbopa wuHpoOpMaumm Heobxoanmmo
MCNonb30BaTh KHoMkuM Run/Stop| nnm [Singlel.

CeeueHne KHoMkW [Run/Stop| >xenTbiM LBETOM O3Ha4aeT, 4To
cbop mHbopMaummn 3anylleH, AaHHble O0TOOPa3AaATCa Ha 3KpaHe
npuéopa npu BbIMNOJIHEHUU YCNOBUS CUHXPOHM3auun. [ns
OCTaHOBKM cbopa pAaHHbIX HeobxoamMOo HaXaTb  KHOMKY
. Mocne octaHoBkKM cbopa M[aHHbIX HA 3KpaHe
0T0b6pasunTCs nocnegHss 3axBayeHHas ocuuanorpamma.
CBeyeHne KHOMKM KpacHbIM LBETOM O3HayaeT, 4To
cbop MHGpOpMaLMn ocTaHOB/EH. B BepxHeEM fieBOM yrny psiooM C
AKMNIN oTobpaxaeTca MKOHKA . Ana 3anycka cbopa

MHpOopMaunm HeobxoaMMO NOBTOPHO HaxaTb KHOMKy Run/Stop|.

KHonka aBTOMaTM4YecKoro rMnoucka CWUrHana W YCTaHOBKM
onTUManbHOro pasMepa M3obpaxeHus Ha 3KpaHe.

Onepaunto  aBTOMaTU4YeCKOM  HaACTPOMKM  TaKXe  MOXHO
BbINOJIHUTD, BbIMOJIHUNB warm Acquire/CéopUH >Auto
Setup/ABToYcT

11.7 YnpaBneHusa KypcopamMm

IMI HaxxaTb kHomky |Cursors|, Ha nepeaHer naHenu npubopa 4TOObLI
BK/IIOUNTb  KYypCOpbI

KypCOpOB.

37

M  OTKPbITb AMasioroBoe€ OKHO HaCTpOﬁKM

MoBepHYTb Ppy4Ky, 4TOObl MNepeMecTUTb BblIOpaHHbIA Kypcop;
Ha»xMuTe, 4Tobbl BbI6paATL APYron Kypcop, HaxaTb ele pas, 4To
6bl BbIbpaTh O4HOBPEMEHHO ABa Kypcopa.



11.8 YHuBepcanbHbIW peryaatop

1. PerynupoBka SApKOCTM.

Mpu OTCYTCTBUU BCMNJIbIBaOLWMNX MEHIO, BpalleHune perynartopa
OCYLLEeCTBNSET peryamMpoBKY SpPKOCTU JIMHUW pasBepTKU. HAPKOCTb yva
oTobpaxaeTcsa Ha XKW B npoueHTax oT MakcMManbHOro 3HavyeHuns (100% -
0%).

2. Bbibop nogMeH10.

Mpy Hannuum BCMNbIBAOWMX MEHI0, BpalleHWe perynsaropa OcyllecTBnseTr
BbIGOp 3Ha4YeHMn M3 BCMAbIBAlOWEro MEHK, HaXxaTue Ha KHOMKY
ocywiectBnsieT BblbOp 3agaHHOro 3HadeHusa. Ecim  npu Hanuuuum
BCM/IbIBAKOWEro MeHto BblbpaTb COOTBETCTBYIOLWMN MYHKT, HO HE HaxaTb
perynsTtop, 1o 4yepe3 5..10 cekyHa npon3sonaeT aBToBbi6bop napameTpa.

3. \aMmeHeHMe napaMeTpoB.

BpaweHune perynsitopa, nocne Bblibopa kKakoro-nmbo napameTpa B MeH, NpuBeaeT K
N3MEHEHWUID ero 3HayeHus. MNMoBOPOT MO 4YacoBOW CTpesike yBeIM4YMBaeT 3HayeHue, MOBOPOT
NPOTUB 4YaCOBOW CTPeNKM YMEeHbLUAaeT 3HauveHue. TaK e perynsatop MOXHO MCNosb30BaTb A4S
N3MeHeHUs MacwTaba n cMeLleHMs ONOPHbIX U MaTEMAaTUYECKUX OCLMISTIOrPaMM.

11.9 KHONKM MEHI0 OCHOBHbIX (pyHKL UM

Save

Default

Clear |
Sweeps |

Quick
Action
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Measure| - BKOYaET / OTK/IIOYAET U3MEPEHUS U BbI3bIBAET AMA/IOrOBOE OKHO
N3MEPEHUE.

Save - BbIMNOSIHAET COXpaHEHWe CHUMKa 3KpaHa Ha BHELWHEM YCTpOWCTBE
xpaHeHus. MNoaaepxusaembiii popmat BkIovaeT B ceba .bmp \ .jpg \ .png.

ouch| - Bkn4aeT / OTK/OYAET CEeHCOpHbIM 3KpaH. CBETOoAMOA HA KHOMKe
3aropaetcs, 4Tobbl NOKa3aTb, YTO CEHCOPHbIN 3KpaH paboTaerT.

Default] - CébpacbiBaeT ocumnnnorpad K KOHPUrypaumm no yMoadaHuio.

Clear Sweeps| - oumLlaeT gaHHble NN 0To6pa>+<aeT MX 3a HECKOJIbKO LUWMNKIOB,

BK/IIOYAs MOCTOSIHCTBO OTO6paXKeHusi, CTaTUCTUKY W3MEpEeHUN, CpeaHIo
pa3BepTKY U CTaTUCTUKY NPOXOXAEHUS / Heyaauu.

Wave Gen| - BbI3bIBAaeT AMASIOrOBOE OKHO reHepaTtopa curHanos (AWG).
CeBeToano Ha KHOMKe 3aropaeTcs, yKa3sbiBasg Ha TO, YTO BbIXOA reHepaTopa
CUIHaNoB BKJIOYEH.

Quick Action| - pgaHHas KHOMKa MO3BOJISET 6bICTPO BbI3BAaTb OAHY U3

3a4aHHbIX B COOTBETCTBYIOLLEM MEHIO DYHKUMUN.



12 BAPUAHTbI AKTUBALIMN ®YHKLNA OCLUUIIJIOrPAGA

OaHn u Te xe CDYHKLI,MM B ocu,mnnorpacbe MOXHO aKTUBUPOBATb pa3/iIN4HbIMU cnocobamm

12.1 [MaHenb MeHO

£ yruume  0J Oucnnei 7T C6opWHD - CuHxp S Kypcopbl EL*‘I:‘.!!.'IEFIE'HL-‘IH P Marem [ Ananma

Ecnu Bbl 3HAKOMbl C PacrnpOCTPAHEHHbIMWU COBPEMEHHbBIMU KOMIMbIOTEPHLIMK MpOrpamMMaMu,
Bbl MOXETe CHayana BblbpaTb (PYHKUMIO B PACKPbIBAIOLWEMCSA MEHI0 B CTPOKE MEHI B BepxXHel

4yacTtun ancnnes.
Hanpumep, 4yTObbI OTKPbITb AManoroBoe OKHO HaCTpOVIKM CUHXPOHU3aUMN, Bbl MOXETE

BbIMOJIHUTb Ccneayrwmne warun.
Trigger/CnHxp>Menu/MeHo
™ Cunxp

Onepauun MoryT 6biTb BbINOSHEHbI NM60 KacaHueMm, Nnunbo
B Menw.. LLIE/TYKOM MbILLN,

B3 O6nacrs...

[ AsTo

1 Oamokp

12.2 [Odeckpuntop
Ona HacTponkuM KaHanos, MaTeMaTWKW, CCbINKW, BPEMEHHOW 6asbl M Tpurrepa, B HUXHEN

4YaCTu 3KpaHa eCTb AMnanoroBbie OKHa.

Hanpumep, ecnum KOCHYTbCA MONA AEeCKPUMNTOpa yrnpasBrieHunem  [Keurrds) C1DC
CMHXPOHM3aumWeil, TO aKTMBMUPYETCS AMANOrOBOE OKHO HACTPOMKM  ([FREs 151V
CUHXPOHU3aLNMN. ®poHT  Hapacr

12.3 KHONKM Ha nepeaHel NnaHenu

BonbWwKWHCTBO dyHKUMI ocumnniorpada MOXHO Bbi3BaTb HEMNOCPEACTBEHHO C MOMOLbIO
KHOMOK B6bICTPOro AOCTyna Ha NnepeaHen naHenu.

YTob6bI OTKPbITb  AWANOroBOE OKHO HaCTPONKU
CUHXPOHU3aLUK HeobxoaMMOo HaxaTb KHOMKY B
obnactn ynpaBneHus CUHXpOHU3aUMWEN Ha nepeaHen naHenu.
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13 BbICTPbI 3AXBAT CUTHAJIA

OnucaHHbIM HMXE NpuMep, MOoKasbiBaeT KakK MOXHO ferko n 6bICTpo 3axBaTuTb curHan. B
JaHHOM MpuMepe npegnosiaraeTcs, 4YTo CUrHan rnojaeT Ha BXO[4 KaHana 1, ocTasibHble KaHasbl
OTKJTHOYEHbI.

1. Haxatb kHonky kaHana 1, 4ytobbl BkAOUYMTL kaHan 1. Ha

KHOMKE 3aropuTcs WMHAMKATOP, U B HUWXHEW 4acTuM 3KpaHa ‘ |

0oTO6pasnTCa nose AeckpunTopa KaHana 1.

2. HaxaTtb kHonky |Auto Setup|. Ocumnnorpad aBTOMaTUUECKMU

HacTpouT  KO3PUUMEHT  OTKJIOHEHUS, KoapdnumneHT Auto
pa3BepTKM N YypPOBEHb 3anycka B COOTBETCTBME C BXOAHbIM
CUrHanoMm, 4tobbl MOAYyYUTb OMNTMMasibHOEe OTOobpa)keHue
¢dopmbl curHana.

Setup

ABTOMaTu4yeckass HacTporika He pabotaer CO BCEMW TuUNaMm CUrHaNoOB, OCOBEHHO C
N3MEHSAIOWMMNCSA BO BPEMEHW MAKeTaMW AaHHbIX WKW MeaneHHbIMM curHanamm (<100 lu). Ecnm
aBTOMaTU4yeCcKas HaCTpolKa He MOXeT YCTaHOBWUTb OMTUMAasibHble HAaCTPOMKKN, Bbl MOXETE BPYUYHYHO
HaCTPOUTb KaHasl BEePTUKASIbHOrO OTKJIOHEHMS, KaHas TOPM30HTASIbHOMO OTK/IOHEHUSI U CUCTEMY
CUHXPOHU3aLUUNN. Cwm. Pa3,qer|b| <<OpFaHbI ynpaBieHNA KaHa/la BEPTUKAJIbHONro OTKJ/IOHEHUA>,
<<OpFaHbI ynpaBneHna KaHaJla ropu3oHTasZIbHONo OTKJIOHEHUNA» U KCUCTEMA CUHXPOHU3aUNnN>,
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14 OPIrAHbIl YNPABJIEHNA KAHAJIA BEPTUKAJIbBHOIO OTKJIOHEHUSA

14.1 Bkno4dyeHMe KaHana
14.1.1 KHonka Ha nepeaHeNn NaHenm

HaxaTb KHOMKy KkaHana (1-4), u4Ttobbl BKAWUMTL COOTBeTCTBYLOWMIM KaHan. OKHO
AecKpunTopa KaHana, n AvanoroBoe okHO oTobpasaTcs Ha aucnnee. HaxaTb 3Ty XKe KHOMKY elle
pas, YTobbl OTK/IIOYNTbL KaHan.
14.1.2 KacaHue 3kpaHa

Ha)xaTb KHOMKY «+>», @ 3aTeM BblbpaTb HYXHbIA KaHas, 4yTobbl BKIIOUYNTbL €r0, U Ha 3KpaHe
NMosIBATCS, OKHO [IECKPMMNTOpPa KaHasa M AnanoroBoe okHo. KocHMUTeCb Nons geckpuntopa KaHana,
a 3aTeM HaxaTb KHonky Off/Bbikn, 4TOObI OTK/IIOYNTL €rO0.

Bbibop anst gobasneHns

1 2 ()
b

a3

500mV/

8/ py6Go

CmeueH
-1.48V

Undp OyHKU 1

Honb

DyHKU2 OnopH

GE!

Konws B MpUMEHNTL K

CKpbITh

BknroueHue kaHana 1 Bbik/itoueHme kaHana 1

14.2 Hacrpoiika kaHana
KocHuTecb nonsi geckpunropa KaHana, NosiBUTCA BCM/biBaloWee ANanoroBoe OKHO.

A. lNone, oTobpaxatouiee TEKYLLNN
KO3 PUUNEHT OTKIIOHEHUS.
A B. AV, CTpenku ynpaBneHus
500mV/ - KO3 DNLUNEHTOM OTK/IOHEHUS
C. YcTaHoBUTb dnaxok ans rpybon
v/ _Ipy6o pPerynMpoBKM UAU CHATb riaxok, 4Tobbl
BKJTIOUNTb TOYHYIO HAaCTpOMKY.
= D) D. OkHO, oTobpaxatLlee Tekyliee
MeLleH
e BepTMKanbHOe CMeLleHune.
E. A V¥V CTpenku ynpasneHus CMeLeHNEM
i F. KHONKa yCTaHOBKW CMeLleHUNs Ha HOJb
F G. KHonka KONMMpoBaHms HaCTpPOMKM
TeKyLllero KaHasna Ha Apyron KaHan
Konmag  MpuMeHs=s K H. KHonka 6bICTpOro npuMMeHeHUs TeKyLlero
G H KaHana, KakK WCTOYHWKa, K 3aJaHHOM
onepauumn
Bel CKPWJ I. KHOMKa OTKYEHNS KaHan
J. KHonka CKpbITUA BU3yaJlbHOIo
oTobpaxeHuss kaHana (kaHan ocTaeTcs
AKTUBHbIM)

3HayeHne KoadpdurUMEHTa OTKIIOHEHMUS MOXHO M3MEHSTb B O4HOM U3 ABYX pexumos: rpy6o
WM TOYHO. TOYHbIN PeXnM peKOMeHAYeTCs MCMoNb30BaTh ANS TOro, Yto 661 oTo6parkaemMas dopma
CWUrHasna 3anofiHssla BeCb AUCMJIeln, AN MaKCMManibHOWM TOYHOCTM wu3MepeHui. Ocuwmnnorpad
aBTOMaTUYECKN MEepPEKSIOYAETCA B TOYHbLIA PEXUM MPU M3MEHEHUU KoadpduumeHTa OTKIOHEHMUS
CEHCOPHbIM XEeCTOM CXaTue UM paclumpeHue.
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AKTMBauUMUs KaHala WNnN KacaHue AecKpunTopa KaHana Bbi3biBaeT AMasioroBoe OKHO KaHana,
oTobpaXatowee 60blLUe NapaMeTpoB:
A. BKNtounTb / BbIKIOUYNTb KaHan

B. CBs3b kaHana no Bxogy (DC, AC nnmn 3emns)
C. OrpaHnyeHune nonockl nponyckaHua (nonHas, 200 My,
mnn 20 Mru) Cen3bBx

D. HacTtpoiika koadduumeHTa ocnabnenmsa npobHuka (1X,

o Orp Nim
10X, 100X nnn nonb3oBaTeNbCKUN)

Monwnas NM/MN

E. BBoA TekcToBOM noanucun. KOCHUTECh MYyHKTa MeHIo Ans

Lenutens
Bbl30Ba HACTpPOMKW noanucu. [lonb3oBaTenb MOXeT
3a4aTb TEKCT MOAMUCU K aKTUBHOMY KaHany.

F. BbicTpoe npuvMeHeHue TeKyllero KaHana K OAHOW U3
dyHKUMN unmn HacTpoek (CuHxpoHu3auusa, Kypcopsbl,
N3mepeHunsa, BMN®, Touck, JonyckoBbii KoOHTpoOsb W
leHepaTop)

G. Boibop BXOAHOrO conpoTuBnieHns ocuunnorpada

H. Boibop eanHMUbl U3MEpeHus BepTUKANbHOW LWKabl

BoipaBHuBaHne

I. BoipaBHMBaHME BXOAHOMo CUrHana
0.00s
J. BkAtouunTb / BbIKNHOUYMTb MHBEPTUPOBAHME

ViHBepcus

K. BkntoueHue / BbIK/lOUEHMNE oTobpaxkeHus J

ocumnnnorpaMmmsl

K Ocuunnorpamma

14.2.1 Cssa3b Bxopaa

B MeHlo ocumnnorpada Bo3MOXeH BbI6Op 0AHOM0 U3 TpeX COCTOSHUI CBA3M KaHasna Mo BXoAYy
- AC, DC n 3emns.

AC - BbrokupyeTcs COCTaBNsALWY NOCTOSHHOIO TOKa BO BXOAHOM curHane. Ecnm Ha Bxoa
ocumnnorpada nocrtynaeT CUrHan C NOCTOSHHOW COCTaBAISAOLWEN, TO UCMONb30BaHME peXxnMa CBSA3MU
AC no3BonsieT UCKIKYNTb 3Ty COCTaBSAIOLWYO N3 CUrHana.

DC - [llponyckatoTca o6e coctasnsawwme (NOCTOSAHHaAs W MNepeMeHHasl) Toka BXOA4HOro
curHana.

3emna/GND - OTkntouvaeT BXOAHOM CurHan oOT BXxoga ocuuanorpada M 3aMblKaeT BXOA
ocumnnorpada Ha kopnyc npubopa.

Onsa Bbibopa CBSA3M KaHana Heob6XoAMMO HaXaTb KHOMKY KaHasa, B OTKPbIBLUEMCS MEHIo
KocHuTecb nyHkTa Coupling/CBaA3bBx. 3ateM NOBEpPHYTb YHMBEpPCaNbHbI perynatop Ans
BblboOpa TunNa CBSA3W KaHana wnanm BblibpaTb HEO6XOAMMbIMN TUM CBSA3W KacaHuMe B BbliNadalowweM
MeHo. Mo ymonuanuio BbibpaH Tin DC.

14.2.2 Bbi60op orpaHuU4YeHMUA NOJIOCb]I NPONYyCKaHUA

BktoueHne orpaHu4yeHuMs nosiocbl MNPOMNyCKaHUsa MO3BOMSET YMeHblWWUTb oTobpaxaemble
WyMbl curHana. [aHHas ¢yHkuusa 6yaeT nonesHa, HanpuMmep, Npu UCCNeAoBaHUUM MMMYNbCHOMO
CUrHana c BbICOKOWN 4YacToTon KonebaHun.

Mpn OTKAOYEHUMN OrpaHMYEHUs MOAOoChbl NponyckaHus, BbibpaH nyHkT Full/Monnas MN/MN,
Ha kaHan 6yayT NocTynaTb BbICOKOYACTOTHbIE KOMMNOHEHTbI UCCIeAYEeMOro curHana.

Mpwn BKAOUYEHNU OFpaHMYEeHNsa NOAOChI NPONycKkaHus, BbibpaH NyHKT 20M, BbICOKOYACTOTHbIE
KOMMNOHEHTHI Bbiwe 20 My 6yayT nogaBneHbl.
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Onsa Bblbopa orpaHMYeHUst NMONOCbI MPOMYyCKaHUs Heob6XoAMMO Ha)kaTb KHOMKY KaHana, B
OTKpbIBLWIEMCS MEHI0 KOCHuUTecb nyHkta BW Limit/OrpaHnyeHne [l/f1. 3aTteM MOBepHYTb
YHUBEpCanbHbI perynarop Ana Bbibopa orpaHW4YyeHus NOAO0Cbl MNPOMNYyCKaHWS WM KOCHUTECH
nyHkTa Bbinagatouwem MeHto: Full/MNonnasa M/M, 20M unm 200M. Mo yMOAYaHUIO YCTaHOBNEHA

NnoJiIHasd noJsioCa nponyckKkaHuAa, o603Ha4veHune FULL Mpun BKAKOYEHUU OFFaHVIl-IeHVIﬂ MoJ10Chbl

NpoNyCKaHUSA Ha AeCKpUNTope KaHasa oTobpaxaeTcs 3HaK nnn
HaCcTpoekK.

, B 3aBUCUMOCTUN OT

14.2.3 Bbi6op ko3 duumeHTa geneHna npobHuka

Bbibop koadduumeHTa p[eneHns BHeWwHero npobHuka, HeobxoaMM Af9 KOPPEKTHOro
pe3y/bTaTa aBTOMATUYECKNX UM KYPCOPHbIX N3MEPEHUA.

Onsa Bblbopa orpaHMYeHust NOAOCbl MPOMyCKaHus HeobxoaMMO HaxkaTb KHOMKY KaHana, B
OTKpbIBLWIEMCS MEHK KOCHWUTeCb nNyHKTa Probe/fenntens. OTKpoeTcs noaMeHio Bbibopa
KoadduumneHta geneHns npobHuka. Ha Bbibope AOCTynHbl cneaywouwme BapuaHTbl: 1:1, 10:1,
100:1 v User/Monb3oBaTesIbCKUM.

Ons Bbibopa Tpebyemoro koadpduumeHTa geneHns npobHMKka HeobXoANMO KOCHUTECH MYHKTA
MEHH nnu BBECTU cobCcTBEHHOE  3HA4eHue KoadpuumneHTa KOCHYBLUNCb  MYHKTa
User/lMonb30BatesibCKUi.

e KocHuTecb nyHkTa MeHw User/llonb30BartebCckuil LA WU3MEHEHUSI 3HayeHus C
MOMOLLbIO YHMBEPCANbHOrO perynsaropa.

e KocHuTecb nyHkTa MeHt User/llosib30Bate/ibCKni [Ba)kabl AN BBOAA 3HadeHus C
MOMOLLbIO BUPTYanbHOM KnaBmnaTypbl.

Onumnsa “Tect [MpobHunka” npegHasHayeHa Ans  ObICTPOM NpPOBEPKM  MNPaBUIbHOCTHU
KOMMeHcaumMn gatumka. [oakntoumte npobHUK, KakK onumcaHo B pasgene 8 «[MpobHuk», wn
KOCHMUTEeCb MyHKTa MeHw  Probe//flenutens>Probe Check/Tect [Ipo6, 3aTeM p[elicTByihTe B
COOTBETCTBUM C MHCTPYKLMUSMMN.

14.2.4 [Oo6aBneHune MeTKu

Monb3oBaTenb MoOXeT A06aBUTb TEKCTOBY METKY K KaHasny. [ns 3Toro Heo6xoanMo HaxaTb
KHOMKY KaHaja, B OTKPbIBLUEMCS MEHK KOCHMUTEeCb MyHKTa Label/MeTka. B OTKpbIBLIEMCS MEHIO
BbibpaTb MCTOYHWK, 3a4aTb TEKCT M HAaCTPOUTb OTOBpa)keHne MeTKM.

NcTouHnkoM MoXkeT 6biTb OAWMH aHasNoroBbiX KaHanoB, KaHajsl MaTeMaTWUKM WM OrnopHas
ocumnnorpamma.  [OAMHHaA TekCcTa MeTKku orpaHmdeHa 20 cumBonamu. [lna BBOoAa  TeKkcCTa
HeobxoamMMo KocHyTca nyHkTa Label Text/Tekct Metku, oTobpasutcsa okHO Label Text/Tekcrt
MeTKM KOCHUTECb MoJjsa BBOAA TeKCTa. BBecTn TeKCT C MOMOLWbI BUPTyasibHOW KiaBuaTypbl.
HaxaTb OK ansa noatesepxaeHuns nnm Cancel/OTMeHa 4719 OTMEHbI.

Onsa otobpaxeHne MeTKM Ha gucnnee HeobxoaAnMMO KOCHYTCsl NyHKTa Display/OtobpaxkeHne v
BblbpaTb On/Bkn.

MeTka ckpbITa MeTka oTobpaxaeTcs

14.2.5 TlMpumeHeHne AONONHUTENbHbIX (PYHKLNN

C nomowblo nyHkTa MeHio Applied to/lIpuMeHuTs K MOXHO BblbpaTb oAHY w3 dyHKUMIA
KOTOPYIO MOXHO MPUMEHUTb K KaHajly UM CBs3aTbh C KaHasoM. B kauecTBe Takmx yHKUUA MOTyT
6bITb BbibpaHbl cneaylolmne: CUHXPOHM3AaUNS, Kypcopbl, uaMmepeHus, BIMN®, nouck, AOMYyCKOBbIN
KOHTPOJIb, 4YacToTOMep W reHepaTtop. Mocne Bbi6opa (yHKLUMM, OTKpPbIBAETCS COOTBETCTBYHOLLEE
MEHI0, @ B KayecTBe UCTOYHMKa 6yaeT BbiIbpaH 3TOT KaHan.
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14.2.6 Bbi6op BXOAHOIro CONpPOTUBJIEHUSNA

BO3MOXHOCTb MNepekIloYeHNS BXOAHOIMO COMPOTUBAEHUS MNO3BOASAET BbIMNOMAHATL TOYHbIE
U3MepeHus, Tak Kak MNpuv 3TOM MUHUMU3UPYIOTCA BCE OTPaKeHuUs BAOSb MYTU MNPOXOXAEHMUS
curHana.

BxogHoe conpotmBneHme 1MQ noaxoout Ans paboTbl C  6ONbLWMHCTBOM W3BECTHbIX
NacCMBHbIX MPOBHUKOB, KOTOpblE WCNOMb3YHTCA AN M3MepeHuin obwero HasHadeHusa. bonee
BbICOKOE COMpPOTUBJ/IEHME MUHUMU3NPYET Harpy3ouHblii addekT ocumnnorpada Ha TecTMpyemoe
YCTPOWCTBO.

BxogHoe conpoTtmsneHne 50Q noaxoauTt ans paboTbl C naMepuTenbHbIMU Kabenamm obuiero
Ha3Ha4yeHus n ana BY namepeHunii, a Takxe ons nogkat0UYEHUss aKTUBHbIX MPOBHUKOB.

Onsa Bbibopa BXOAHOIO CONPOTUB/IEHMSA HEO6XOAMMO HaXkaTb KHOMKY KaHana, B OTKPbIBLUEMCS
MEHI0 KocHuTecb NyHkTa Impedance/CornipoTuB/ieHue Ans Bblbopa BXOAHOro conpoTtmsiieHus 50
OM nnm 1 MOMm.

NHdopMaunsa o BbiIbpaHHOM BXOAHOM CONPOTMBAEHUM OTOBpaXaeTcsa B AeCKpUNTOpe KaHana.
14.2.7 Bbi60p eaMHULbI U3SMEepPEeHUs BepTUKaJIbHOM LUKaJbl.

B meHio npubopa MOXHO BblbpaTb e€AWMHWULbI U3MEePEeHUs aMnauTyAbl BXOAHOro curHana, B
mnn A. TIpn nNepektYeHUn eauHuLbl M3MepeHus, aBTOMaTU4YeCKW MepekdaeTca egnHuua
n3MepeHuns B NapaMeTpax KaHana.

ONna n3aMeHeHus eauHWUbl U3MEepEeHUs aMnanTyAbl BXOAHOrO CUrHasa HeobxoAMMO HaxaTb
KHOMKY KaHasna, B OTKPbIBLUEMCA MEHK KOCHWUTEeCb TMYHKTa Unit/EanHnybl - MI3mep ans
nepekntodeHmns mexay B unm A. o yMO4YaHMIO yCTaHOB/IEHbl eaAnHunLbl B.

14.2.8 BblpaBHMBaHMWe BXOAHOIN0O CUrHasna

OYHKUMA BblpaBHMBAHUS BXOAHOrO CUrHana no3BoJsiSeT CKOppeKTMpoBaTb CUrHan BO
BpeMeHun, AobaBnTb oTpuuaTesnbHOE UAKN MOA0XUTENbHOE CcMelleHne, B AnanasoHe £100 Hc.

JaHHyl0 dYyHKUUIO peKoMeHAYeTCs MCMONb30BaTbh A/ BblpaBHMBAHUSA BXOAHbLIX CUTHANOB C
pasHblX KaHanos, B ciyyae, Korga npoucxoauT CMelleHue npu Mcrnonb3oBaHnm kKabenen pasHom
ASTVHbBI NN BCNeACTBUE KaKUX-M60 ApYrnx npuynH BpeMeHHbIX CABUIOB.

[Nna yCcTaHOBKM 3HaA4YeHMS BPEMEHHOro CcMeLeHns Heobxoanmo:

1. HaxaTb KHOMKY aKTMBaLUMKW KaHasa Ha nepegHen naHenun ocuunnorpada;

2. KocHutecb nyHkTa Deskew/BbipaBHuBaHne pnsi Bblbopa 3Ha4YeHUs] BPEMEHHOrO

CMelleHns, Heob6XxoamMMOo MOBEPHYTb YHMBEpPCanbHbI perynsatop. MOBTOpHOe KacaHue
AAHHOro NMyHKTa MEeHI OTKPbIBAEeT BMPTYasibHYIO KaBnaTypy ANs BBOAA 3HAYEHUS.

= 1.000000MHz
=1 z ‘m 0=

[lo BblpaBHMBas lMocne BblpaBHMBaHUA

14.2.9 NHBepTMpOBaHME BXOAHOro CUrHasnaa

Korga anga nyHkta MeHwo Invert/MIHBepcus BbibpaH napametrp On/Bkn, aMmnnutygHble
3Ha4YeHMs BXOAHOrO CUrHasa MHBEpPTUpYTCA. puU MHBEPTUPOBAHMKN U3MeHseTca oTobpakaemas
dopmMa curHana, HaCTpOMKKN CXeMbl CUHXPOHU3ALMN COXPAHSAIOTCS.

NHBepTMpOBaHMe curHana TakK Xe BAMSeT Ha pe3ynbTaT aBTOMATUUYECKUX W3MEepeHWuin u
MaTeMaTUYeCcKnx MGyHKLMUIMA.

Ons nHBepTUpoBaHMSa BXOAHOIMo CMrHana HeobxoamMmo:

1. HaxaTb KHOMKY aKTMBaUMKW KaHana Ha nepegHen naHenun ocuwunnorpada;

2. KocHuTecb nyHkTa Invert/IHBepcus pANs BKIKOYEHUS WAW  BbIK/KOYEHUS WHBEPCUMU

curHana.
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1= 1.000000MHz
igid

[o MHBepTMpOBaHUS MNMocne NHBEepPTUPOBaHUSA

14.2.10 OTOo6parkeHmne ocuMIIoOrpaMmmbl

B MeHI0 HacTpoek KaHasjla MMEeeTCs BO3MOXHOCTb BKJIIOUYUTb WM BbIK/IKOYNTL OTOOpa)eHue
ocumnnorpammbl. [onb3oBaTesib MOXET OTK/UMTb OTOoOpaxkeHne OocCuUMINorpaMMbl, NpuU 3TOM
KaHan OCTaHeTCs aKTMBHbIM, BCE HACTPOMKWM W MNpUMaHHble QYHKUMKM 6yayT TaK >Xe aKTUBHbI.
[JaHHas dyHKUMA BAMSET TONIbLKO Ha BM3yasbHOe OTOobOpa)keHuMe ocuuMaAnorpaMMmbl Ha 3KpaHe
npubopa.

Onsa ynpaeneHus otobpaxeHnem ocumanorpamMmmbl Heob6xoammo:

1. HaxaTb KHOMKY aKTMBauUuW KaHana Ha nepeaHen naHenu ocumnnorpada;

2. KocHutecb nyHkTa [Trace/Ocuymanorpamma pnsi BkatodeHus Visible/Mokasarb wan

BbiktoueHnss Hidden/CkpbiTb 0TOOpaXxeHns ocumMInorpamMmmeil.

Ocuunnorpama otobpaxeTcs OcuunnorpaMma cKpbITa
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15 OPrAHbIl YINMPABJIEHNA KAHAJIA TOPU3OHTAJIbHOIO OTKJIOHEHUA

Ocumnnorpad otobpa)kaeT cUrHasnbl, MCNONb3yS CETKY C FOPU30HTa/IbHbIM MaclwTaboM BpeMs
Ha peneHue. MNMOCKONbKY BCe aKTMBHble OCLMANOrPaMMbl UCMOMb3YKOT OAHY U Ty XXe BpPEeMEHHYH
pa3BepTKy, To npubop oTobpakaeT TONbKO OAHO 3HAYeHWe ANs BCeX aKTMBHbIX KaHasnoB, KpoMme
c/lyyaeB, Korga UCnonb3yeTcs yBenndyeHue gparmeHTa (pacTaxka).

FOpu30HTaNbHbie 3NE€MeHTbl YMpaBAEeHUS MOryT W3MEHSTb rOpuU30HTaNbHble MacwTab u
nonoxeHune ocumniorpamm. NOpuU3oHTaNbHbIA LEHTP 3KpaHa — BPeEMEHHasi ToYKa Havasla oTcyeTa
ans ocumnnorpamm. M3mMeHeHne ropmaoHTanbHOro Macwrtaba NpuMBOAUT K PaCTArMBAHUID WK
OKaTUI0 OCLMANOrpaMMbl OTHOCUTENIbHO LIEeHTPa 3KpaHa. Perynsatop ropuM3oHTanbHOrO MOSIOXEHMUS
N3MEHSET MoJIoXKEeHMe OCLMIOrPaMM OTHOCMTENIbHO MOMEHTa 3anycka.

N3mMeHeHne Ko3adduumnmeHTa pasBepTkM (FOPU3OHTANbHOM LWKanbl) OCYLLECTBASETCS npwu
nomMowm perynsaropa c-Hc/S-nS. NoBOpPOT perynstopa no 4YacoBOW CTPesike YMEeHbLIAeT 3HaYeHne
KoaddununeHTa pa3BepTkM, NPOTMB YaCOBOMW CTPEsIKW YBESIMUYMBAET.

Tekylee 3HayeHne kKoadhdmumneHTa pasBepTkM oTobpaXkaeTcsa B BEPXHEN 4YacTu 3KpaHa, OHO
N3MEeHSeTCs Npu BpaweHun perynatopa. [vanasoH peryimpoBkn koadduumeHTa passepTkm oT 1
Hc/aen po 1000 c/pen.

,U,J'IFI HaCTpOVIKM napaMeTpoB NOPU3OHTA/IbHOIrO OTKJ/IOHEHUA KOCHUTECb MNos1d AECKPUNTOPa,
noaBUTCA BCMNMblBakoWwee MEHKO HAaCTpPOEK.
R A. Tekywas HacTpomnka KoacdpdununeHTa pa3BepPTKH

A (ropmM3oHTaNbHOM WKanbl)

PazsepTtka

200ps/ = B. Ctpenku AV ans N3MeHeHUs N3MeHeHue
KoaddunumeHTa pa3BepTku (FrOPU30HTANIbHON LWKasbl)

C. Tekywas HacTpolKa 3a4epXKKn 3anycka.

3agepxka C D. Ctpenkun AV A58 peryjMpoBKU 3a4ep>XXKn 3anycka
0.06s E. YcTaHaBnuBaeT 3a4epXKKY 3anycka Ha HOo/b
Hone B F. YcTaHaBnuBaeT 3afepXKy 3anycka B JIeBYKO 4acCTb
3KpaHa
i F s G. YCcTaHaBAMBaeT 3af4epXXKy 3anycka B TMpaByl 4acTb
3KpaHa

MeHto C6opWHgp H

H. OTkpbiBaeT MeHto Acquire / C6op nHpopmaLmmn

15.1 Bbi6opka

15.1.1 Teopwus Bbl6OpkM

YacTtota KoTtenbHukosa (Hankeucra)

MakcmmanbHas dJactoTa (Fmakc), koTopyto 6e3 ownbok MOXeT usMepuTb UndpoBon
ocumnnorpad B pexuMme peanbHOr0 BpeMeHM, paBHAETCS MNOJIOBMHE 4acToTbl AUCKPETM3auum
(famckp). 2Ty 4acToTy HasbiBalT YacToTon KoTenbHUKOBA.

Fmakc=fanckp/2= Yactota KoTtenbHnkoBa
15.1.2 CranpaptHas Bbi6opka

CraHpapTtHas Bblbopka - O6blyHas AuckpeTusaumsi_B peanbHoM Macwtabe BpemeHu. B
pexume CcTaHAapTHOM BblI6GOpKKM ocuumnnorpad 3anucbiBaeT KaXAyl TOYKY, MOJYYEHHYH B
pe3ynbTaTe KaxAoro MHTepsana AuCKpeTusauuu. Bcero ocumnnorpad MoxeT OCyLecTBUTb cbop
Ao 2000000 otcuyetoB B cekyHAy (MakcuMManbHas 4actoTa guckpetusaumm 2 ITu). Tekywee
3Ha4vYeHuMe yacToTa AMcKpeTusaummn otobpaxaeTca okHe napameTpoB cbopa MHdopMaunm (BEpXHUN
npasol Yyroa 3KpaHa). [Ana u3MeHeHUs 4acToTbl AUCKpeTU3aumm HeobxoaMMO MOBEPHYTb
perynatop ynpasneHnsa kKoadduuneHToM passepTku (C-HC).

Huxe paccMOTpeHbl Cny4Yyanm UCKaXKeHUsi BXOAHOrO CurHasa rnpu CAMLWIKOM HM3KOM 4YacToTe
ANCKpeTmn3auun.
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15.1.3 YacroTa AMCKpeTU3aLMm 1 nosioca NponycKkaHus

UckarkeHne ocunanorpaMmmbl: Korga 4yactota AUCKpeTM3aLumM C/IUWLKOM HU3Ka, TO
HEKOTOPbIE NapaMeTpbl BXOAHOINO0 CUrHanla TepPAKTCA U 0T06pa>KaeMa9| Ha 3KpaHe

ocumnnorpaMMa MOXeET CUNIbHO OTZINYATbCA OT peasZibHOIro curHana.

HeBepHOe NOCTpOEeHMe OCHWJIJIOrPaMMbl: KOra 4actoTa AMCKpeTusauuu, 6onee
yeM B ABa pas3a HWxe daKTUYecKoW 4acToTbl curHana (4actota KoTenbHUKOBA),

yacTtoTa CUrHasna BOCCTAHOB/IEHHOrO0 M3 AaHHbIX BbI6OpKM MeHbwe daKTuyecKon
yacToTbl curHana. Hanbonee pacnpocTpaHEHHbIM SABASETCA CrnaxXuBaHUe u AXuUTTep
Ha b6bicTporo dMpoHTa.

TEKYLLEro CurHana.

MoTtepa MHboOpMauMK: Koraa 4acToTa AUCKPETU3aLMW CIULLIKOM HWU3Ka, CUrHan
BOCCTQHOB/NIEHHbIA M3 BbIGOPOK [AaHHbIX HE OTpaxaeT MofHyl WHbopMaLmio

|
|

/!\ UMnynbc ncyes
!

—

!
n—a—*J

Monoca nponyckaHusa ocumnnorpada, 3TO 4acTtoTa MpuM KOTOPOM amnaumTyga BXOA4HOro

CUrHana, noanep>XXvBaeMon CTabusbHOW MO YPOBHIO, YMEHLLUUTCS Ha 3KpaHe ocumnnorpada Ha 3
dB (- 30% owwnbka amnantyabl). na obecnevyeHns 3asBAEHHOW MOJSIOCbI MPOMYCKAHUSA 4acToTa
AunckpeTtmsaumm ocuunorpada AoJ/)KHA COOTBETCTBOBATh ciieayoweMy 3HadeHuto: fs=2fbw (rge:
fs — yacTtoTta amnckpetmnsaumm, fbw — yacTtoTbl NosoCkl NponyckaHmsa). Yactota KotenbHukosa — fn.

CornacHo gaHHom TEOPUN, BCE BXOAHblE HYACTOTHblE KOMMOHEHTbI CUIrHala, CBbllWE MOJIOChI
nponyckaHus 6y,D,YT OTCeYeHbl, HarnaaHo 31O BbIMNAAUT TakK:

47



0nb
_3'&5 e

OcnabneHue

- N R R R mm o omm

fn fs
Yactotad ———p

Tem He MeHee, UNPPOBbIE CUrHAsbl UMEIOT YaCTOTHbIE KOMIMOHEHTbI Bbllle HecCyLllen YacToThbl
(NpAMOYrofibHbIA  CUFHAA COCTOUT U3 CUHYCOMZANIbHOIO CUrHana C Hecyleh 4acToTon w
6ecKoHeYHOro uyncna HevyeTHbIX FrAapMOHUK), U, Kak NpaBuno, B MOAOChbl nponyckaHmsa 500 My u
HUXe, ocumnnorpad MMeeT MayCccoBO YACTOTHYIO XapaKTepUCTUKY.

0 b i : |
_3'5'5 - I —— I R — _l'. __________ r

OcnabneHue

HaJ'IO}I{eHHé 4yacToT
[ e

fs/d i fs

Yactota ——»

OrpaHunyeHune nonockl nponyckaHusa ocumnnorpada (Fbw) 1/4 yacTtoTbl ANCKpEeTU3aLUN
(Fs/4) ymeHblUaeT 4acTOTHbIE KOMMOHEHTbI Bbille YacToTbl Hankeucra (Fn)

Ha peanbHO nNpakTMKe MNOATBEPXAEHO, UYTO YacToTa AMCKPETU3aLUMM AO0JIKHA B YETbipe pasa

npesblWaTb nonocy nponyckanus (fs = 4BW). MNpn TakOM COOTHOLIEHUN CrAa)XMBaHUe CTaHOBUTCH
MeHbLUEe, HaNoXeHHble YaCTOTHblE KOMMOHEHTLI ocnabnsatTcs.
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15.2 MeHi0 c60opa nHpopmauum

Cnocob6 cbopa wHdopMauum - 370 cnocob BbIGOpKM ANCKpeTOoB (COMMIOB, €AMHUYHbIX
oTtcyeTtoB) npu oumdpoBKe BXOAHOro curHana. B npouecce npeobpaszoBaHuss BXO4HOrO
aHasloroBoro curHana B uudpoBytd ¢GopMy BO3MOXHbI pas3/iMyHbie crnocobbl 06paboTkyu U
npeacTaB/ieHMs BXOAHOIO CUIHana Ha aucnsee ocuuanorpada.

g csoPUH®

A. Bbibop pexnma nHtepnonsumm

B. Bbibop pexuma cb6opa nHdpopmauum (Fast/BbiCTpbI nn FHIOpcRa
Low/mMensnieHHbIN) *

C. Bbi6op pexuma c6opa AaHHbix (Normal/Bbi6opka, Peak et
Mean

Detect/MukeTekT)
C6op NHPopmaumy

D. Bbibop pexuma ynpasBneHumss namaTtbio (Auto/ABTO, -
Beibopka

Fixed Sample Rate/®dukcupoBaHHaa gaucKpeTusaums

. YnpasneHwve MNamar

n Fixed Memory/®unkcmpoBaHHasi NaMsATb) pres

E. Bblbop rnybuHbl namatu
MakcumansHas Map

F. BbI30B AMaN0OroBoro OKHa CerMeHTUMpPOBaHHOW pa3BepTKu =
G. BkntoveHune/BbiknoyeHme pexmma ESR  (yBenuuenue

MaKCMManbHOM YaCcToTbl AUCKPETU3aLmn) il
H. BkioyeHne/BbIK/IIOUEHNE pexuMa oTobpaxeHua curHana

B ¢dopmarte XY.

Fny6uHna namatu: B ocunnnorpadax cepum AKUM-4140 makcuManbHbln 06beM NaMsATM Ha
KaHan coctasnset 200 Mb B ogHOKaHanbHOM pexume. [NMybnHa namMssTm obo3HayaeT KOJIMYECTBO
TOYEeK CUrHana, KoTopble ocuunnorpad MOXeT 3axBaTUTb 3a OAUH 3anyck.

Ona Bbibopa ANMHbI nNamMaTM HeobxoaAuMMO B rO/I0BHOM MeHt Acquire/Céop UWHGP, B
OTKpbIBLIEMCS MeHto BblbpaTb NyHKT Mem Depth/Bbibop lNamsity. B oTKpbiBLLEMCS cnUCKe BblbpaTb
HeobxoaMMyl ANVMHY MaMsaATM, KacaHWMeM WM Bpawas YyHUBEpPCasbHbIM  perynatop, AN
noaTeepXxaeHus Boibopa HaxaTb perynartop.

O6beM namaTn, noaaepxueaemMblin ocumnnorpadammn cepum AKUM-4140 B 3aBUCUMOCTU OT
yMcna aKTUBHbIX KaHaNoB, YKa3aH B cneaywuen tabnuue:

OAHOKaHaNbHbI pexuM | [BYyX KaHaNbHbIA peXuM
20K 10K
200K 100K
2M 1M
5M 5M
20M 10M
200M 100M

OAHOKaHalbHbIN PEXWUM: aKTUBEH TO/bKO OAMH KaHan 3 napbl KaH1&KaH2 n KaH3&KaH4.
[BYyX KaHanbHbIA pEXWUM: aKTUBHbI ABa KaHana m3 napbl KaH1&KaH2 n KaH3&KaH4.

CooTHoweHne rnybuHbl NaMsaTn, 4acToTbl ANCKPETM3aUMM U ONIMHBI CUFHana yaoBneTBopsieT
YPaBHEHUIO HUXKE:

ONnvHa namatm = yacTtota guckpeTtmsaummn (BblI6OpOK B CEKyHAY) X AJIMHA OCUMA0orpamMmMbl
(c/pnen x pen)

UuTepnonauma. B pexuMme aAucKpeTusauuMm curHana B peanbHOM BPEMEHM, Ha 3KpaHe
ocumnnorpada otobpaxatTca AUCKpeTHble 3HayeHus BbIBOpoK curHana. Ecnm cTtpouTb curHan
TONIbKO MO 3axBayeHHbIM AWCKPETHbIM BblbOpkaM, ero A[OCTOBEpPHOCTb 6yaeT oTnM4yaTb OT
peasibHOro BXOAHOIr0 CMrHasna. 3TO XOPOLWO 3aMeTHO MpuM aHanimn3e CUrHasa ¢ 4actotonm 6amM3Kon K
yacTtoTe Jauckpetmsaumn. WMcnonb3oBaHue WHTepnonsaumn Sinx/(X) NO3BONSET 3HAYUTENbHO
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YyBENUUUTb [OOCTOBEPHOCTb OTOOpa)eHusi CurHasaa npu 4YactoTax CcurHana CcornocTtaBMMbIX C
4acToTOM AUCKpPETM3aLnN.
X: JlnHenHaa nHTEepnonsaumsa, cambll NPOCTON cnocob MHTepnonsiunm, CoeanHsaeT aBe
NCXOAHbIE TOYKWN MPSAMON IMHUEN.
Sinc: nHTepno Sin (X)/X

JInHelHas nHTepnonsaums NHTepnonsaumsa Sin (x)/x

Pexxum c6opa: «bBbICTpbIi» ABNSETCA  HaCTpolkorW no  ymon4daHuio. AKWM-4140
obecneumBaeT O4YeHb BbICOKYK 4acTtoTy O06HoBneHuMs ¢GOopMbl curHana B ObICTPOM pexuMme.
«MeaneHHbIN» pexuM HaMmepeHHOo 3ameanseT obHOBeHWe curHana.

15.2.1 Cnoco6 c6opa nHdopmauum

Normal (Bbi6bopka): CraHgapTHas Bbibopka - O6blyHas AUCKPEeTM3auusi_B peabHOM
mMacwTabe BpemeHn. B pexume ctaHgapTHol Bbl6OpKM ocumnnorpad 3anucbiBaeT KaXxayl TOUKY,
NOMYYEHHYIO B pe3ynbTaTe KaXAoro MuHTepBana AuckpeTtusauunm. Bcero ocuwmnnorpad MoxeT
ocywectButb cbop ao 200 M otcueTtoB (B OAHOKaHalbHOM pexume), B 3aBUCUMMOCTU OT Tuna
ocumnnorpada n 4Mcno UCNosib3yeMblX KaHanoB, B COOTBETCTBMWU C BbiI6BpaHHOM ASIMHHOM NaMATU U
nonoxeHnem nepekntodatena BPEMA/OEJ]. Pexum cTaHAapTHOM BbI6OpKM ycCTaHaBnMBaeTcs Mo
YMOJIYaHUIO NpU BKAKOYEHMN ocumnnorpada.

Peak (MukoBbli pAetekTOop): Pexum «lMukoBOro JetekTopa» MCHOMb3yeTca A4S
obHapy>XeHns BCMIECKOB ANUTENbHOCTbO OT 200 NC U CHUXEHUS BEpPOSTHOCTUM BO3HUKHOBEHMS
UCKaxeHnn npu oTtobpaxeHun curHana. B 3TOM pexume 3anoMUMHAKOTCA MUHMManbHble W
MaKCUManbHble 3HAYEeHWUS 3a BCE BPEMS HAKOM/IEHUS OTCYETOB. DTOT pexuMm yaobeH, Hanpumep,
npuv MccneaoBaHMU CUrHana coaepXkallero perynsipHble KOpOoTKue Bbi6pochbl. Tak Xe B AaHHOM
pexume ocumnnorpad MoxeT oTobpasuTb BCE MMMYNbCbl, ANUTENbHOCTb KOTOPbIX COMOCTaBMMa C
nepvoaoM ANCKpeTU3aLnK.

WHTepBanbl NMKOBOI AeTekuumn

1 2 3 4 5

TN
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Normal/Bbibopka MnKOBbLIN AETEKTOp

Average/YcpeaHeHue — 3T0 MHOIOKpaTHOE C/IOXeHuMe nocaenoBaTeNbHbIX 3anucen
ocumniorpaMMm C HeEOAMHAKOBbIM BecOM. [lpu CcTabunbHOM CUMHXPOHM3aUWKM pe3ynbTupylollee
cpegHee 3HadeHMe MMeeT KOMMOHEHT C/y4YalHOro wyma HuXe, YeM Yy OAMHOYHOM 3anucu. Yem
6onbwe KaaApoOB HakanMBaeTcs, TeM MeHbwe wyMm. B ocumnnorpadax cepun AKUIM-4140
obpaboTka B pexuMe YyCpeAHEeHMs OCYLEeCTBASETCS Ha annapaTtHOM YpOBHE, M03TOMY
ocumnnorpad MoxeT NOAAEPXMBATb BbICOKYH CKOPOCTb 06HOBNEHUS CUrHana.

Ona cbpoca HaKOMAEHHbIX 3HAYeHUN B pexuMme ycpefHeHns HeobxoAMMO HaXaTb KHOMKY

C6poc| Ha nepeaHen naHenw.

Normal/Bbibopka Pexxnme ycpeaHenuns (128)

MpumeyaHue: Pexunm ycpeaHeHuns peKkoMeHAYyeTCA Mcnonb3oBaTb TONNbKO ansa
nepmnoanyeckmnx cnurHasoB co CTabunbHOM CMHXpOHMBaLlMeVI CurHana.

ERES /Bbicokoe pa3pelueHue.

B naHHOM pexume cbopa MHopMauum ocumnnorpad dbunbTpyeT cMrHana, noaasnsas WyM B
BbICOKOYACTOTHOM obnactmn, 6narogaps 4yeMy ynydwaeTrcs OTHoweHume curHan/wym (SNR). B
pe3ynbTate MOBbIWAETCA  pa3spewawwas cnocobHocTb  ocuunnorpada (ENOB). Ans
ocunnnorpadoB cepun AKWUM-4140 obpaboTtka ERES peanuayetrcs Ha annapaTHOM YpPOBHE,
NO3TOMY OH MOXeT NoaAepXmBaTb BbICOKYO CKOPOCTb 06HOBNEHUS CUrHana.

Normal/Bbibopka ERES (3 6uTta)

B pexume cbopa AaHHbIX B BbICOKOM pa3peweHunm He Tpebyetcs, 4T0bbl CurHan 6bin
nepnmoanyeckuM, n He Tpebyetcsa cTabunbHbI 3anyck, HO U3-3a uudpoBon duAbTpauMM nonoca
nponyckaHus cuctembl ocumnnorpada byaer cyxatbca. Yem 6onblue 4MCIO pacliMpeHHbIX 6uT,
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TEeM yXe nosioca nponyckaHus. Huxe npueBeaeHa nHdbopMaumsa no COOTHOLIEHUIO Mexay butamm
ERES v nonocoi nponycKaHus:

Ao6aBneHHbIN 6UT Monoca nponyckaHusa (-3 ab)
0,5 0,25*yacToTa ANCKpeTUsaumm

1 0,115*yacToTa AMCKpeTusaumm

1,5 0,055*yacToTa AMCKpeTmM3aLumnm

2 0,028*yacToTa AMCKpeTM3aunm

2,5 0,014*yacToTa AMCKpEeTM3aLnm

3 0,007*yacToTa AMCKpeTM3aLnm

15.2.2 YnpaBneHuve naMsiTbio

MyHKT MEHI0 ynpaB/ieHus namMaTbld MNO3BOMSET onpeaenuTb, Kak ocuunnorpad 6yaer
BbINMONHATb 3axBaT curHana n obpaboTky BbIBOPOK.

Auto/ABTO:

[JaHHbIN  pexXxuMm ynpaBneHuss naMaTblo YCTaHOBNEH Mo yMmon4daHuto. [locne Bbibopa
MakKCcMManbHoOW  rAybuHbl nNamMaTtv, ocuunnorpad aBTOMATMYECKM HacTpauBaeT  4acToTy
AVNCKpeTmn3aumm n rnybuHy namsTm B COOTBETCTBUM C BPEMEHHOW pa3BEpPTKOMN.

MpuHUMN perynnpoBKN COOTBETCTBYET cneaytowen dopmMyne:

Yactota aunckpetusauymm = riiybuHa namsatv / KosgpduumeHT pa3BepTkmn*10

MpumevaHume: Noa MakcuManbHOM rNybMHON NaMsATM NOHMMAETCS YCTAaHOBJIEHHbI BEPXHUN
npeaen obvemMa nNamaTu, BblaenseMmon ocuunnorpadgom. dakTmyeckme TOYKU BbIBOPKKU CBS3aHbl C
TeKyLllen BpeMeHHOW pa3BepTKOoM M MOryT 6biTb MeHblUe 3a4aHHOro obbema namatn. NMHpopmaums
O [encTeyWen rnybmHe nNamMaTuv UM 4yacTtoTe AUCKPETM3auuMu npu Bbi6paHHOM KoadduuneHTe
pa3BepTku oTobparkaeTcs B nose geckpuntopa "Pa3sepTka”.

Fixed Sample Rate/®ukcnpoBaHHas 4acToTa ANUCKpPeTU3aumn:

B oaHHOM pexunMme, YyacToTa ANCKpPETM3aUnM UMeeT PUKCMPOBAHHOE 3HAYeHMe, ocunnnorpad
aBTOMATU4YECKN PpEeErynnpyer F)'Iy6l/IHy namMaT™ B COOTBETCTBUMN C YCTAHOBJIEHHbLIM 3HA4Y€HUEM
Koa(ddununeHTa pa3BepTku 1 NpUBEAEHHON Bbille GOPMYION.

Fixed Memory/®unkcnpoBaHHasaA NaMATb:

B paHHOM pexwume, rnybuHa namatm uMeeT GUKCMPOBAHHOE 3HayeHue, ocuwunnorpad
aBTOMATM4YeCKN perynampyet 4acTtoTy JAWCKpeTM3aumum B COOTBETCTBMM C  YCTAHOBJIEHHbIM
3HayeHueM koadduumnmeHTa pas3BepTKU. lMpu HeBONbWOM 3HadYeHUn KoadpdunuMeHTa pas3BepTKU
(Hanpumep, 1 Hc/nen) rnybuHa naMaTM npesblIAeT BpeMsa MNOSHOro oTobpaxeHwus, Mo3TOMYy
HEO6X0AMMO YMEHbLLNTb MaclwTab 3axBadeHHbIX AaHHbIX A1 NPOCMOTPa BCEX COOpPaHHbIX AaHHbIX
B peXuMe OCTaHOBKM.

15.2.3 Camonuceuy

Ons nepexona B pexuMm camonucua HeobXxoAMMO Ha)kaTb KHOMKY Ha nepeaHen NaHenm
npubopa.

B pexmme camMonucua ocuusiorpaMMa MeasieHHO oTobpa)kaeTcs Ha aKpaHe C npasa Ha JieBo.
Mpn BKAKOYEHUM pexuMma camonucua Koad@UUMEHT pa3BepTKUM aBTOMATMUECKU yCTaHaBMBaeTCH
Ha 50 mMc/pen, ecnun paHee 6bina BkAKO4YeEHa 6osiee 6bICTpas pa3BepTKa, WIN HE U3MEHSIETCS, eCn
pa3BepTka 6bbina 6onee 50 mc/aen. B pexuMme camonucua CUHXPOHMU3aUMA OTCYTCTBYET, YPOBEHb
CUHXpOHM3auMn He oTobpaxaetcs. OUKCUMPOBAHHOM TOUYKOMW OTCYETa $ABASETCA Mnpasblid yron
3KpaHa W OTHOCUTCA K [AaHHOMY MOMEHTY BpeMeHW. TakK Kak Ha 3KpaH BblBOAUTCSH He
CUHXPOHU3MPOBAHHbIN CUrHan, clefoBaTeNbHO, He oTobpaXkaeTcs npeasanyck.

[ns ocTaHOBKM BbiBOAA CUIHana Ha skpaH He06X0ANMMO HaXaTb KHOMKY .

Ons 04MCTKM 3KpaHa M MNOBTOPHOrO 3amycka camMonucua HeobxoAMMO MOBTOPHO HaxaTb
kHonky Run/Stop).

Pexxum camonucua pekoMeHAyeTCs WCMonb30BaTh AJ1S MUCCNeA0BaHUA HU3KOYACTOTHbIX
CUrHaNOB U MMUTAUNM NEHTOYHOro camonucua.
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15.2.4 Pe>XMM cerMeHTUpPOBaHHOW NaMATH
KocHuTecb Ha 3kpaHe ocuunnorpada Acquire/CBEOP WH® > Sequence/llocneaoBat nns
OTKPbITUS AMANOroBoro oKHa

8 nocnegoBAT

A. BKIOYNTb MW BbIKNOYNTb PEXUM Coermentiiam
CerMeHTMpPOBaHHON NaMsATH
B. YcTraHoBKa uncna cermeHToB* B uncncenent

*MakcuManbHoe umncno cermeHTtos 80000

PexxMM cerMeHTMpOBaHHOM NaMATU SBASETCA OAHMM W3 pexXMMoB cbopa JAaHHbIX, npu
KOTOPOM He Bca obpabaTtbiBaeMas AL uvHdoOpMauumss BbIBOAUTCA Ha 3KpaH. B pesynbraTe
MaKCMMalbHasi CKOpOCTb 3axBaTa MOXeT 6biTb 6osee 500 000 ocuwmnnorpaMM/c, a BepOSTHOCTb
perncrpauum KopoTKnx BbI6poCOB B 3TOM Criydae 3HauuTesIbHO MOBbIWAEeTCs.

CerMeHTUpPOBAHHbIA peXUM UMeeT psia YHUKaNbHbIX BO3MOXHOCTEN. Ncnonb3ys ero, MOXHO
OrpaHMYNTb XOSIOCTOM MHTEpPBAsT MEXAY 3anyCKaloWMMM CUHXPOUMNYIbCaMWN ANs NMocieaoBaTes/IbHO
naywmx cermeHtoB. lMpubop MoXeT B Mesb4yanwmx MNOAPOBGHOCTSAX perncTrpupoBaTb C/IOXHbIe
nocnefoBaTeNlbHOCTU COObITUI 3@ ASINTESNIbHbIE MPOMEXYTKM BPEMEHWU, MPU 3TOM WUrHOPUPYSA He
npeacraBasioWne MHTEpeca Nepuoabl «MPOCTOSA» MeXAy 3TUMWU CobbITuAMKU. Pexunm nossosser
TakXe M3MepsaATb WMHTepBasibl BpeMeHW Mexay COobbiTMSMM B BblbpaHHbIX CerMeHTax, MCMnofb3ys
MaKCMMasibHO TOYHYIO pa3BepTKY.

B cerMeHTMpOBaHHOM pexumMme OocCuuIorpaMMa COCTaBSEeTCa W3 OMnpenesieHHOro 4ucna
y4yacTkoB (CerMeHToB) (MUKCUPOBAHHOM AJSINHbI. Perncrpaumsi CEerMeHToB OCYLWECTBASETCS Mo
YC/IOBMSIM 3anycka pa3BepTKU. YMCNO CEerMeHTOB WM YyCNOBUS 3arycka 3a4atoTCsa MoJib30BaTeNeM.
Mpouecc perncrpaumn CerMeHToB B BuAae Tabnuubl B NOWAroBoM pexume oTtobpakaetcs B JIeBOM
BEepXHeWn 4YacTu sKpaHa.

Mocne 3aBepweHusa cbopa AaHHbIX ocuwmanorpad oTobpasuT BCe CerMeHTbl BMeCcTe Ha
3KkpaHe. Ecnm BamM HeobxoAMMO NpPOCMOTPETb WM MNpOaHaNAU3NpoOBaTb KaXAbl Kaap OTAESNbHO,
NOMOXeT pexuMm ucrtopum (nogpobHoctm cMm. B paspene <«Uctopusa»). Pexum unctopum
NpenocTaBNAeT METKM BPEMEHWN ANS KAaXA0ro CerMeHTa.

B AgononHeHMe K MUMHMMM3auMM MepTBOr0 BpEeMEeHW, Apyroe npemMmyLlecTBO pexuma
CErMeHTMPOBAHHOW MaMATM COCTOMT B TOM, YTO OH MOXET 3axBaTbiBaTb W 3anucbiBaTb peakune
cobblTMA B TeudeHMe ANuTesNbHbIX nepuoaoB BpemeHu. Ocuunnorpad MoxeT 3axBaTbiBaTb
HECKONbKO COb6bITUIA, KOTOpble YAOBAETBOPSAIOT YCAOBUAM 3anycka, WrHOPUpyS nepuoabl, He
npeacTaBAsiOWINE MHTEpEeca MexAay COCeAHMMU COObITUAMM, TEM CaMblM MaKCUMasbHO MCMONb3ys
namsate OpMbl BOJIHbI. Bbl MOXeTe MCMosb30BaTbh MOJSIHYKD TOYHOCTb BpeMeHHONM wWkanbl cbopa
OAHHbIX AN U3MepeHUs BblOpaHHbIX CEFMEHTOB.

CerMmeHT 1 CermeHrT 2 CermeHT 3

A

CoxpaHeHHanR
ocuMnnorpaMmmMa
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Mpumep:

BeeanTte nocnepoBaTenbHOCTb MMMYbLCOB € nepuogoM oT 50 Mc go Cl. BpeMs HapacTaHus
MMMyfibCa coCTaBnsaeT 2 HC, a BpeMd cnaga - 100 HC; AnNnTenbHOCTb UMNynbca coctasnseT 108 Hc,
a amnauTtyaa pasHa 1,6 Vpp. HaxMmute kHonky |JAuto Setup| Ha nepeaHein naHenw.

YCTaHOBUTb peEXWUM CBA3M Bxoaa no kaHany 1 DC 50 Om, a koaddunumeHT oTkioHeHmns 500
MB / gen, BepTukanbHoe cMeweHme - 4o 0. YCTaHOBUTb YPOBEHb 3arycka paBHbiM 0.

AKnn
7 o ™M
£ yruuter 0 fucnnein 1T C6opWiny ™ Cumxp 3 Kypcopst M\Wsmepenns P4 Marem & Ananuz (C1) = 20.00000Hz

B KAH1

DC50.

PassepTka CuHxp C1DC ¥ &
X 500mV/ 0.00s 20.0ms/div Xayumin 148V 16:31:24
FULL 0.00v 200Mpts 1.00GSa/s ®poHT  Hapact  2022/3/4

B 06bIYHOM pexxmnMme Ha 3KpaHe MOXHO MOAYYUTb 5 MMNYNbCOB C YacToToM AMcKpeTusauum 1
My Npyn MakcMManbHOW rnybuHe namaTu.

YctaHoBUTL pexuM 3anycka «Single/OpHoKpaTtHbIW>», ko3dduumeHT passepTkn 100
HC/poen. BknwounTb pexuMm «Sequence/CerMeHTUpOBaHHass MNaMATb» U YCTaHOBUTL
MaKCuMManbHoOe 4ucno cermeHtoB (74403 B 3TOoM npumepe, go 80 000 B 3aBUCMMOCTU OT
KonnyecTBa namsaTn u KoadduuneHTa passepTkun). [oxaaTbCs 3aBeplieHns cbopa AaHHbIX, 3aTeM
BCE CUrHanbl, yAOBAETBOPSIOLLME YCIOBUAM 3anycka, 0oTobpa3aTcs Ha aKpaHe.

8 Ynumer 0D fvcnnein 171 CGopUiip ™ Cumxp  $f Kypcopsl [Wamepenns D4 Marem [ Axanms Axun

f(C1) = 20.00000Hz 8 ka1

MEASURE +Width(C1) Period(C1) 10-90%Rise(C1) 90-10%Fall(C1)
Value s - - -

DC50 Pa3sepTka CuHxp C1DC &
X 500mV/ 0.00s 50.0ns/div Xaywmin 148V  16:36:42
FULL 0.00v 2.50kpts 5.00GSal/s ®poHT  Hapact  2022/3/4
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B pexume <<Sequence/CermeHTMpOBaHHaﬂ namMATb>» CUrHan He 0To6pa>|<aeTcs1 Ha 3KpaHe
AO TEX Nnop, NOKa He 6y,qu 3aBepleH 3axBaT AaHHbIX. Bo Bpems c6opa AaHHbIX Ha 3KpaHe
0T06pa>|<aeTc;| CYETYMK, MOKa3bIBaAOLWNIA KOTMYECTBO NMnoJ1ly4eHHbIX CErMEHTOB.

Axun

f=20.00000Hz By

8 ynurer G fvcnnein 171 C6opUkp ™ Cumxp 4 Kypcoper [WWViameperns D Marem [ Ananms

MEASURE +Width(C1) Period(C1) ) 90-10%Fall(C1)

Value 106.77ns 102.95ns

DC50 Pa3sepTka CuHxp c1Dbc e
X 500mV/ 0.00s 50.0ns/div Xayumii 148V 16:36:42
FULL 0.00V 2.50kpts 5.00GSa/s ®poHT  HapactT  2022/3/4

B naHHOM npumMepe 74403 MMNynbCcoB MOryT ObiTb MOAYYeHblI C YaCTOTOW AUCKpeTusaumun 2
My Ha MakcuManbHOM rnybuHe namsaTy.
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16 Uctopeus

Ocuunnorpad obecneuunBaetr BO3MOXHOCTb coxpaHeHune BCex ocumnnorpamm
NPUCYTCTBYOLWMX Ha 3KpaHe ocumnnorpada B BMAE MacCMBa JAaHHbIX, A0 HaXaTuUs KHOMKMK
Ha nepegHen NaHenu. B akTMBHOM pexmme cbopa AaHHbIX, AaHHble 3aMMUCbIBAOTCS
HenpepbiBHO, MNpPU AOCTUXEHUM MaKCMMaNbHOIMO 4YMUCIa KaapoB TMPOUCXOAUT WX LUKINYHAS
nepesanucek.

BbibepuTe B rnaBHOM MeHK NYHKT <«Analysis/AHann3>History/Victopusi», 4T06blI BbI3BATb
AVanoroBoe OKHO.

A. BKIOUYNTb UK BbIKOYNTD PEXUM History List H 8 wucToPUs

his. acq.time /\
MCTOpMM WcTopua

144 17: 32: 48. 369186

B. BBsoa HoMepa kaapa
143 17: 32: 48. 368186

C. BkIOUYUTb MK BLIKIIOYNTL Tabnuuy No. Kagpa
142 17:32:48. 367186

D. Tun oTo6pa)keHns BpeMEHU B kot

141 17:32:48.366186 Tt

Tabnuue

140 17: 32: 48. 365186
E. Bbibop pexunma BocrnponsBeaeHuns

139 17:32:48. 364186 Tun Tabnpse!
F. BocnpousBeaeHue Ha3saj X D
fensta
4. 363
aBTOMaTMYECKU 138 17:32:48. 363186

Pexwm Bocnp E
I'Iay3a War

BocnpousseneHue snepea

|

aBTOMaTMYECKM
G. YcTaHOBKa MHTepBana BpeMeHu
Mexay ABYMsSl KagpaMu npu

aBTOMaTn4e€CKOM BOCNpon3BeEAEHUNN

>

H. Tabnwuua, oTobpaxaeT MHAEKC Kagpa

WuTepean G
N METKY BpeMEeHN ANnda KaXxaoro

Kaapa.

Ocumnnorpad aBToMaTU4YeCKM COXpaHSeT nony4veHHble kaapbl. OH MOoXxeT XpaHuTb Ao 80 000
KaapoB, HO UX KOJIMYECTBO MOXET BapbMpOBaTbCA B 3aBUCUMOCTM OT MybuHbI NaMaT M HaACTpoek
Ko PuUMEHTa OTK/IOHEHUS. BKIOUMTE peXmMM UCTOPUU, TOrAa COXpaHEHHble Kaapbl MOryT 6biTb
BbI3BaHbl N N3MepeHbI.

Mpoaomkute ¢ NpuMepoM B pasgene Bbiwe. B pexuMe nocnenoBaTesibHOCTU BCE CUrHanbl,
KOTOpble YAOBNETBOPSAIT YCNOBMAM 3anycka, oTobpaxkaloTca Ha pgucnnee. Ecnm BaM HyXHO
HabnoaaTb OAVH Kaap, Bbl MOXeETE MCMO/Ib30BaTb PEXUM NCTOPUN.

Ona BblbOpa KOHKpPETHOro Kaapa, HeobxoAMMO BKAUUTL PEXWUM WUCTOPUKU, ABaXAbl
KocHuTecb obnactm Frame No/Homep kaapa, nocne 4yero nosABuTCA BUpTyasnbHaa uudposas
kKnasuaTtypa. Beectn uncno, Hanpumep «5412», ytobbl BoibpaTbh 5412-i cermeHT (ppenm).

56



AKun
$ ywnwter G Qucnnedn 1Tl CGopviy ™ Cumxp & Kypcope Wamepenns D Matem [ Ananms _ B8 wcToPus
Y f = 20.00000Hz

Vicropus

Tania

Pexum Bocnpouss

LWar

|

[ 4

ViTepsan

1.00us

DCIM Pazgseprka ESR Cuxp C1DC
1X  s00mvidiv 0.00s 1.00us/div Cron 0.00v
FULL 0.00v 100kpts 10.0GSa/s ®poHT  Hapact

Puc. 16-1 BoiBoa 5412-ro kagpa, CErMeHTUPOBaAaHHO NAaMATU B pe)XXuMe UCTopum

Onsa npocmoTpa nHdopMaumn No BpeMeHHOM MeTKM BbiIGpaHHOro Kaapa, HeobxoamMMmo:

B pexume wuctopum BKAKOUUTL oOTOobpaxkeHue Tabnuubl, KOCHYBLIWCb MYHKTa MEHH
List/Tabnuua ana Bkao4yeHMss oTobpaxeHus Tabnuubl CO CNMCKOM KaapoB. B Tabnuue
oTobpa)kaeTcs CNUCOK KaapoB C BPEMEHHOW METKOM, B AaHHOM npuMmepe 6yaeT oTtobpaxxaTbcs
MeTKa COOTBETCTBYlOLWas Kaapy 5412.

PaspelweHne no BpeMeHM COCTaBNAET MUKPOCEKYHAbl. BpeMeHHble MeTKM MOryT MMeTb ABa
BapuaHTa otobpaxeHusi, AcqTime/Bpemsa Cé6opa vnn Delta T/PasHunua Bpemenmn, Acq Time
cooTBeTcTBYyeT abCcoONTHOMY BpEeMeHW Kaapa, CUMHXPOHU3MPOBAHHOMY C 4Yacamum ocuunnorpada
peanbHOro spemeHu; Oenbta T - 3TO MHTEpBan BpeMeHU cbopa AaHHbIX MexXAy COCeAHUMU ABYMS
KagpamMu, OH MnokasaH Ha creaylowen amarpamme kak 50 MC, 4YTO COOTBETCTBYET nepuoay
haKTnyeckoro curHana.

History List

History List

his. acq.time his. delta t

5406 00:51:37.495635 5406 00:00:00.050000

00:51:37.545635 5407 00:00:00.050000
00:51:37.595635 5408 00:00: 00. 050000
00:51:37.645635 5409 00:00:00. 050000
00:51:37.695635 00:00: 00. 050000

5411  00:51:37.745635 00:00: 00. 050000

5412  00:51:37.795635 00: 00: 00. 050000

AcqTime/Bpems Cbopa Delta T/Pa3sHuuya BpeMmeHu

B nononHeHWe K yKkasaHUIO Kagpa BPYYHYHO, PEXUM UCTOPUM NoaAepXMBAET aBTOMaATUYECKOEe
BOCMpon3BeaeHmne:

Ha)xaTb pyYHKLMOHANbHYIO KiaBuwy ll, 4YTO6bI BOCMPOM3BECTMN CUTHAM C TEKYLLEro Kaapa Ha
nepBsbIi.

Ha)xaTb pYHKLMOHANbHYIO KaBuwy I, uro6b1 ocTaHoBKTL BOCMpOun3BEAEHME.

HaxaTb dyHkumoHanbHyto knasuwy A, 4To6bl BocnpousBecTy curHan ¢ Tekylwero kagpa Ao
nocnegHero.

KocHutecb nyHkta Interval Time/UWHTepBasn BpemeHu, 4TOObl KOHTPONMPOBATb CKOPOCTb
aBTOMaTU4eCKoro BOCMpousBeneHus. B npouecce aBTOMATMUECKOro BOCMPOM3BEAEHUS CIUCOK
aBTOMaTU4YeCKM NPOKpPy4yYMBaeTcs A0 TeKylero Kagpa.
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17 YBEJINMEHUNE (PACTAXKA) CUTHAJA (ZOOM)

OyHKUMa  pacTaxku (ZOOM) wucnonb3yetcs An8  YBE/WMYEHUS  BblAENEHHOMW  4acTu
OoCUMINOrpaMMbl U AETaSIbHOIO M3YyYEHUS CUTHana.

Ona BkA4YeHUs GYHKUMM PacTSXKM HeobxoAMMO HaxaTb perynsarop c€-Hc/S-nS. 30Ha
PacTSXKW BblaeneHa ABYMS BepTMKalbHbIMU KypcopaMn. M3aMeHeHne pa3sMepa OKHa pacTsXKu

4 HC

-

OCYyLLEeCTB/SIETCS BpalweHneM perynstopa Bpema/aenenme (c-Hc/s-ns).

[nsa BbIxoaa M3 pexuma pacTsXKu Heob6xoanMo NMOBTOPHO Ha)kaTb perynatop c-Hc/S-nS.
SIGLENT Tug'

&% Utility CJ Display i Acquira iager 3 Cursors  [&. Moasura ™ Math & Analysis f= 200,0000kHz 5 ACQUIRE

OKHO pacTsiXKu

)C50 Timehass 10bits  Trigger
50 0mVidir 0.00s 200us/div Auto 00tV 135608
0.0V 40 Okpts 200GSals Edge Rising 201911031

ObnacTtb, He NokpbITas cepbiM (pOHOM B 06/1aCTM OCHOBHOIMO CMrHana, siIBASEeTCS ANana3oHoM,
KOTOpbIn Heo6xoanMo yBennuutb (obnactb MaCLIJTa6VIEOBaHVI9|). KocHuTtecb obnacten «lMapameTpsbl

MaclTabupoBaHUs MO BEpPTUKaNn» n «MapameTpbl MacwTabupoBaHMa Mo

[200us/div, 212us

ropnusaoHTann>» , MNOKa3aHHbIX Ha PUCYHKE Bbllle, 4yTOO6bI OTKPbITb 6bICprIe
Auvarziorosblie oKHa Ang HaCTpOVIKM napaMeTpoB MacwTabupoBaHMsa Mo BEPTUKANU U rOPU30OHTaNN.

Pa3BepTKa pacTaxku

Pa3sepTtka
100us/

500mv/

| Ipy6o
3agepxka
1.520ms
LleHTp
Honb

3akp Pactax

C6poc Pactax MeHto C6opUHP
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FopusoHTanbHOe nonoxeHne obnactm MacwTabupoBaHUs, TFOPU3OHTA/IbHOE MOJIOXKEHME
¢dopMbl CMrHana, ropmMaoHTajsbHbIM MacwTab okHa MacwTabupoBaHMa M FOPU3OHTaNbHbIA MaclwTab
OCHOBHOIO OKHa MOIyT yNpaBAsTbCS Pa3/IMYHbIMU XKXECTaMM, KaK yKa3aHO HUXE:

OTperynupyite ropm3oHTanbHoe MnonoxeHne obnactm MacwTabmpoBaHus, nepeTackuBas
BN1€BO MW BMpaBo MacwTabupoBaHus, namn obiactm ocUMNIOrpaMMbl.

Display

Zoam [Dv: 1 O0us/di, Delay: 144us]

OTperynupyite ropusoHTasbHOE TMOJ/IOXXEHNE CUrHana, nepeTawuB BEBO WM BMpaso
obnactb okHa MacwTabupoBaHus

W
o 2508 Edge  Rmng 2

OTperynupyinTe ropnsoHTasnbHbli MacwTab okHa.
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18 CUCTEMA CUHXPOHU3ALUUN (TRIGGER)

CncrteMa CMHXpPOHM3auunM NMo3BossieT onpeaenuTb YCNoBMA 3anycka curHana. Korga curHan
KaHana CMHXPOHM3aLMM COOTBETCTBYET 3aZaHHbIM YCOBUSM, ocumanorpad ocyuwecTBnaseT 3axear
curHana un ero crabunbHoe oTobpaxeHmss Ha 3kpaHe. B undpoBbix ocuuanorpadax BXOAHOM
curHan otobpaxaeTcss HenpepbiBHO, HO TONbKO BbIMOJIHEHME 3aA4aHHbIX YCIOBUIA CUMHXPOHM3aLUN
rapaHTMpyeT ctabunbHoe oTobpaxeHue curHana.

Huxe npuBepgeHa cxema cbopa uWHopMaumu. [lonoxeHne TOUYKM 3anycka pasBepTKu
onpeaensercs KOHTPOJSIbHOW TOYKOM BPEMEHW W YCTAHOB/IEHHOW 3a4epXKKOW 3anycka.

Touka 3anycka pa3BepTKu

Mpeasanyck Mocnesanyck

N

e

MamaTte ocunnnorpada

HacTpomkn cxeMbl CUMHXPOHM3AUWMM AOSKHbI 6blTb OCHOBaHbl Ha OCOB6EHHOCTSIX BXOAHOrO
CUrHana, aTo ycnosue Heob6xoamMo Ans 6bICTPOI HaCTPOMKM M 3axBaTa CcMrHana.

Ocuunnorpadbl cepun  AKUM-4140 o6napatoT pasBUTON  CUCTEMOM  CUHXPOHM3aUMWU,
obecneunBawoLlen cnegyrowme ycnoBus 3anycka: no GpoHTy, MO CKOPOCTU HapacTaHus pOHTa,
no ANUTENbHOCTM wuMnyfbca, TB (BMAEO) CUrHasaoM, MO MHTEpBany Mexay WMnynbcamu, ro
napaMeTpaM OKHa, NO paHTy, no wabnoHy (normyeckne ycnoBus), OTOXEHHbIA 3anyck, Mo
3agjaHHon nocneposatenbHoctn (IIC, SPIn ap.).

18.1 WMCTOYHMK CUHXPOHM3aLUN

B kauecTtBe UCTOYHMKA CUHXPOHM3aumu B ocumnnorpadax cepum AKUM-4140 moxeT 6biTb
BblbpaH aHanorosbin kaHan (CH1, CH2, CH3, CH4 / KAH1l, KAH2, KAH3, KAH4), kaHan
BHewHen cuHxpoHmsaummn (EXT, EXT/5 / BHELWU, BHELWU/5) vnu MoxeT 6biTb BbINOJHEHA
CUMHXpoHM3auuns ot cetn nutaHua (AC Line / Cetb).

Ona Bbibopa NCTOYHWMKA CUHXPOHU3ALMW HEOOXOAMMO HaxkaTb KHOMKY Ha nepegHewn
naHenn ocuwunnorpada, B OTKPbIBLWIEMCA MEHK KOCHUTEeCb NyHKTa Source/VICTOYHMK B
OTKpPbIBLUEMCS OKHe Bbl6paTb MCTOYHUK CMHXPOHU3ALMUMN.

BbI6bpaHHbIN UCTOUYHMK CUHXPOHU3aAUMK oTobpaxaeTca Ha Aeckpuntope CUHXP, B HUXKHEM
NpaBoM yrny sKpaHa.

AHanNoroBbIN BX0A4:

CurHanel C aHanoroBbiX KaHanoB MoryT O6biTb BblbpaHbl B KayecTBe CUrHasnoB
CUHXpOoHM3aumn. CHMHXPOHM3AUMS MO aHaSIoOroBOMY KaHany BbIMNOSHSAETCH, AaXe eCc/n OTK/ItoYeH
BbIBOA, KaHana Ha 3KpaH ocuunnorpada.

Bxo4 BHELHEN CMHXPOHM3ALNN:

BHEWHNN MCTOYHMK 3anycka MoXeT ObiTb MCnonb3oBaH Aas  NoAayuM  BHELWHero
3anyckawuwiero curHana Ha pasbem BHELWU CUHXP B TOM cnyyae, Korga aHanoroBble KaHasbl
ncnonb3ylTca ansa cbopa aaHHbiX. pu BblbOope ucTouHWKa cuHXpoHusaumn BHELWU/5 curHan
CUHXpOHM3auum, nogasaembin Ha pa3beM BHELWU CUHXP 6yaet ocnabnen B 5 pas.

CeTb:

B KauecTBe MWCTOYHMKA CUrHasAa CUHXPOHM3auMM MoOXeT ObiTb WMCNOMb30BAaHO CeTeBOEe
nepeMeHHoe HamnpshkeHMe Ha BXxo4e pa3bemMa nuTaHua ocumnnorpada. [daHHbIA  UCTOYHMK
CUHXpOHM3AUMKN MOXeT O6bITb WMCNOoMb30BaH ANA O0TO6paxKeHUsi OTHOLWEHWM MeXAay CUrHanoMm
(HanpuMep, oCBeTUTEsIbHble YCTPOWCTBA) WM NuTaHus (NuTaHue npubopa). Tak Xe, MCTOYHMK
CUHXPOHM3AUMKN OT CeTM MOXEeT OblTb MCMOSb30BaH AJ19 CMEXHbIX W3MEepPEeHWW 3HepreTukn ans
CTabunbHOCTU CUHXPOHM3ALMKN CUITHAMa C BbiXoAa TpaHcdopMaTopa.

60



18.2 HacTpoiika CMHXpPOHM3auum
KocHuTecb nons AeckpunTtopa CUCTEMbl CUMHXpOHM3auum (Trigger) ans [oCcTyna K MeHto
6bICTPbIX HACTPOEK CMHXPOHM3aUMK. nanoroBoe oKHO 0To6pa3nTcs B NpaBoOM 4YacTu 3KpaHa.

CuHxp A. TeKkywMuin ypoBeHb 3anycka
T A B. Crtpenku ans nameHeHus ypoBHS 3arycka
0.00V C. YcraHoBKa ypoBHS 3anycka Ha 50% oT ypoBHS
CUrHana
yer va 509 C D. Pexwum pabotbl pazBeptku ABTO (AUTO)
E. PexwunM ogHOKpaTHOro 3anycka pa3BepTku
(Single)
ABTCRy OAHOYE Kayu F. Pexwum xayuwen passeptkm (Normal)

Pexxum pa3BEpTkn onpenenseT noseaeHne ocunnnorpada Bce ocrtajsibHOe BpeMs OT/IMYHOE OT
MOMeHTa 3anycka. Ocuunnorpad npeanaraeT TPy pexuma pa3BepTKu:

® aBTOMATUYECKUN;

* XAYLWNI;

® O[JHOKPaTHbIN.

[ns Bbibopa pexuma paboTbl pa3BepTKM HEO6XOAMMO HaxaTb OAHY M3 KHOMOK ,
n Ha nepenHen naHenu ocuunnorpada B none 3AMYCK.

ABTO (AUTO): 5TOT pexuM pasBepTKU MO3BOMISET ocunanorpady pernctpupoBaTth gaxe Te
CUrHanbl, KOTOpble He COOTBETCTBYIOT YCNOBMIO 3anycka. [pm OTCYyTCTBMM MNYCKOBOro curHana
COOTBETCTBYIOLLEr0 YCA0OBMSM 3anycka ocuuanorpad depes onpegeneHHbld nepuos (Kak
onpeaeneHo HacTPOMKOW ANWUTENbHOCTU pa3BepTKW) npou3BeneT camo3anyck. B criydae Takoro
dopcMpoBaHHOro 3anycka npouecc otobpaxeHus 0CLMANOrpaMMbl Ha dKPAHE HUKaK He CBsA3aH C
CaMMM CUTHasioM, MO3TOMY €C/INM NOSIBNSETCS AENCTBYOLWMIM NYCKOBOW CMIHan, To n3obpaxeHue Ha
3KpaHe CTaHoBATCA cTabunbHbIM. Jliobon dhakTop, Bbi3blBaLWMN HeCTabunbHOCTbL HOPMbI CUrHana,
MOXeT 6biITb 0OHapyXeH B pexunMme aBTOMATMYECKOro 3anycka, HanpuMmep, Npyv NpoBepKe Bbixoaa
NCTOYHMKA NUTAHUS.

XAYILMNA (Normal): >xaywuii pexuMm nepeBoauT ocuMnnorpad B pexuMe 0XuaaHUS
BbIMOSIHEHUSA YCIOBUN CUHXPOHM3auMM mn ocumnnorpad byaer perncrpuposatb (HGOpMy CUrHasao0B
TONIbKO MPUW BbIMOJSIHEHMWN YCNOBMI 3anycka. Mpu OTCYTCTBUMM 3TUX YCNOBUI ocuunnorpad XAt mx
NOSIBNEHUNS N HA 3KPaAHE COXpaHsaeTCsa npeabiaylias ocumanorpaMmma, e€C/i 3To BO3MOXHO.

OAHOKPATHbIN (Single): B pexuMe OAHOKPAaTHOro 3anycka Mocne HaXaTus KHOMKM
ocumnnorpad XAET BbINOJIHEHUA YCNOBWUI 3anycka. MNpu X BbINOAHEeHMU ocuunnorpad
perncTtpupyeTtr oaHy (OpMy cCurHana W ocTtaHaBnuBaeTcs. [1OBTOPHbIA OAHOKPATHbIN 3anyck
BO3MOXEH MPU HaXXaTUN Ha KHOMKY .

18.3 VYpoBeHb 3anycka
Touka 3anycka onpeaenseTcs ypoBHEM 3anycka M BblI6OPOM Hak/OHa (MOAOXUTENbHbLIA UK
oTpuuaTenbHbIN PPOHT).

61



YpoBeHb 3anycka — [loporosoe Hanps>eHue (B), npn KOTOpOM NpoOMCXoauT 3anyck.
Monb3oBaTenb MOXeT YCTaHOBUTb YPOBEHb 3anycka, A/ BblbpaHHOro aHanoroBoro KaHana,
noBopaymBas KHonky-perynstop Trigger/YpoBeHb.

Mpn HaxaTum KHonku-perynatopa Trigger/YpoBeHbD,

curHana 3anycka Ha 50 % aMnanTyabl OCLUMAIOrpamMM.
4

NMPpONCXoAnT YCTaHOBKa YPOBHA

YpoBeHb 3arnycka oTo6pa)xaeTcs MapKkepoM M pacroioXeHHbIM B JIEBOW YACTU SKpaHa.

Bbi6op TMNa CMHXpPOHM3aLMK

Bbli6Op MCTOUYHMKA CUHXPOHU3ALMUM
Bbli6op TMNa Hak/oHa

Bbli6op TMNa 3aZ1ep>KKM CUHXPOHU3ALUN

Bbi6op Tuna cBa3un

mmoowp

BKNOUNTL / BbIKOUMTL NOAAB/IEHME LyMOB.

Korgpa dyHKUMS  BKAOYEHA rucTepe3nc  Tpurrepa
yBennuynBaeTcsi, MNOSTOMY MOMEXOYCTOMUYMBOCTbL Lienu

TpUurrepa BbilLE, HO 4yBCTBUTEJIbHOCTb TpUrrepa

yxyalwaetcs

G. BblgeneHue 30Hbl (30H) CMHXPOHU3ALKUNK

18.4 Bwuabl CMUHXpOHU3aAUNMU
Bua cnHxpoHusaummn BblbMpaeTcs B MEHI0 HacTpoeK CMHXPOHW3aumMun, A4 3Toro Heobxoammo:

1.
2.
3

HaxxaTtb kHonky Setup| Ha nepeaHen naHenu npubopa.

®poHT

WecTounmnk
B

Cci

HaxnoH
C

HapacT

Yaepkanue

Het

CeA3b Bxoga

=

DC

OuneTp Wyma

F

Obnactb

B oTpbIBLIEMCS MEHIO KOCHUTEChb NyHKTa Trigger Type/ Tun 3anycka.

OTKpOoeTCs OKHO Bbli6Opa BMAA CUHXPOHU3ALMUM.

Ocuunnorpadbl cepun AKNM-4140 nogaepxusatoT cneayroume suabl CUHXPOHU3aLUUN:

Edge/®pOHT — CMHXpOHM3aLUUa No MPOHTY

Dropout/OTNnoXeHHbIN - OT/IOXEHHbI 3anycK

Runt/PaHT - cMHXpoHM3aumsa No paHTy

Slope/HaknoH — CMHXPOHM3aLUNs MO CKOPOCTU HapacTaHus

Pulse/IMNynbc — CMHXPOHU3AUMS MO ANUTENBHOCTU UMMNYbCa

Video/Bnaeo — cMHXpOHM3aLmMsa No napameTpam BMAeOCMIrHana

Windows/OKHO - CMHXPOHM3aumMsa no napaMmeTpaM OKHa

Interval/WHTepBan - CMHXpOHM3aLMa N0 BPEMEHHOMY UHTepBany



Pattern/LLUa6bnoH - cMHXpoOHKM3aUMSa NO 3agaHHOMY WabnoHy

Serial/llocnenoBaTenbHble AaHHbIE — CUHXPOHM3aUMSA NO COObLITUIO B
nocnenoBaTenbHOM WNHE

Qualifited/MNo kayecTBy — CUHXPOHMU3ALNS NO ABYM COObITUAM

Nth Edge/Mo N¢ d¢dpoHTa - 3anyck no N? ¢dpoHTy, mocne ykasaHHOro
BPEeMeHU MpocTos

Delay/3anepxKa — 3anyck, Korfla BpEeMS 3a[epXKWU MexXy UCTOYHUKOM A
M WUCTOYHMKOM B CcOOTBETCTBYET NpeaenbHOMY YC/TI0BUIO

Setup/Hold/HacTpoiika/Yaep>xaHne - 3anyck, Koraa BpeMsi YCTaHOBKWU
WV BPEMS yAepXaHUs COOTBETCTBYIOT NPUAENbHOMY YCIOBUIO

18.4.1 CuvHXpoHMu3aumsa no PpoHTy

3anyck no poHTY ABASIETCS NPOCTEMLLMM TUMNOM 3amnycka. 3anyck no poHTy MpoOMCXoauT,
Korga CUrHasn nepecekaeTr aMMauTyAHbIR MOPOr, Kak C MOJIOXUTENbHbIM, TaK U C OTpMUATENIbHbIM
HaK/IOHOM, C BO3MOXHOCTbIO yAEp)KaHUA 3arnycka no 3ajaHHOMY BPEMEHHOMY MHTepBany.

MonoXutenbHbli OTpuuyaTencHbIN
(PPOHT DpOHT

""""""""""" TS YDOBEHb 3anycCckKa

vhw

3anyck 3anyck
HaxaTb KHOMKY Ha nepeaHei naHenu npubopa, ANsS NepexoAa B MEHK HacTpoeK

CUHXPOHU3aLUUNN.
B OTKpbIBLIEMCS MEHIO KOCHUTEChb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3KkpaHe 3Hayka «PpoHT»

KocHuTecb nyHkTa Source/UcTo4HmK v BbiIbpaTb UCTOYHUK CUTHaNa CUHXPOHM3aUnK.
KocHuTecb nyHkTa Slope/Haks10H v BbibpaTb CUHXPOHM3ALMIO NONOXUTENbHbIM (DPOHTOM
(Rising/PocT), cuHxpoHusaumio oTpuuatenbHbiM  dpoHToM (Falling/Cnaa) wnau
CUHXpOHM3aumio no nbomy dpoHTy (Alter/Monepem), KOTOpbI 06HapyXeH NepBbIM.
MoBepHYTb perynaTop Ha nepepHen, B none ynpasneHusa 3AMNYCK, ans
YCT@HOBKW YPOBHS 3anycka.

KocHuTecb nyHkTa Holdoff Close/Yaep>x BbIKJI pnsa BknoueHns GYHKUMU 3a0EPXKKU
3anycka. [ns yCTaHOBKWM BpEMeHM YyAepXaHusa 3anycka HeobxoamMmMo WCNosb30BaTb
YHUBEpCasbHbI perynsaTop

NMpuMmeuaHune: Tllpn Haxatmm kKHonkm |Auto Setup| Ha nepegHen naHenu npubopa
ocumnnorpad BbIMONHMUTL aBTOMaTUYECKYK HACTpPOMKY napameTpoB ocuwanorpada, ans
onTuManbHOro otobpaxeHns curHana u BoibepeT pexmM CMHXpPOoHU3aunMun rno hpoHTY.
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18.4.2 CvMHXpOHM3ALMSA NO CKOPOCTU HapacCTaHUSA.

3anyck No 3alaHHOW CKOPOCTU HapacTaHus unm cpesa dpoHTa, onpeaensieMon NpoxoaoM OT
nepeceyeHus B A0 nepeceveHus A NOPOroBbIX YPOBHEN B TeyeHuMe BpeMeHu, KoTopoe 6onblie,
MeHbLUEe, HaxoaMUTCA B npepenax UM BHe npenesioB YCTAaHOBAEHHOrO BPEMEHHOro mHTepBsana.
MoporoBble BENNUMHBI TaKXe MOXET ObiTb 3a4aHbl.

BepXHWUi NOpPOroeblii ypoBeHb

HWXHWIA NnoporoBeklil YpOBEHb

CKOpOCTL HapacTaHusa

1. HaxaTb kHonky |Setup| Ha nepeagHen naHenwn npubopa, AN nNepexon B MEHK HACTPoeK
CUHXPOHU3ALMMN.
2. B oTKpbIBLWIEMCSA MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbLeM Ha 3KpaHe 3Hauka Slope/Hak/10H
KocHuTecb nyHkTa Source/UcTo4yHmK v BbiIbpaTb UCTOYHUK CUTHaNa CUMHXPOHM3aUNK.
KocHuTecb nyHkTa Slope/Haks10H n BbibpaTb CUMHXPOHM3ALMIO NONOXUTENbHbIM (DPOHTOM
(Rising/PocT) nnu cnHxpoHmnsaumio otpmuatenoHoiM ¢dpoHTOoM (Falling/Cnap).

6. KocHuTecb nyHkTa Limit Range/3anyck Korga, ons Bblbopa yCcnoBust CUHXPOHU3aLMN:
<= - Korga cKkopocTb HapacTaHusa MeHblle 3a4aHHOro 3Ha4YeHus;
>= - Korga ckopoCTb HapacTtaHus 6onblie 3aaHHOr0 3Ha4YeHUs;

[--,--] - Korga ckopocTb B npeaenax 3agaHHoOro gnanasoHa;
-=][-- - Korga ckopocTb HapacTaHus 6osnblue Man MeHblle 3a4aHHOro 3Ha4YeHus.

7. KocHuTecb kHoOMku MeHw Upper Value/BepxHee 3Ha4y pAns YCTAHOBKM 3HAYeHus
BEpXHero BpeMeHHOro 3HayeHus. YCTaHOBKa 3HAa4YeHMS OCYLLEeCTBASETCS YHMBEpPCaabHbIM
perynatopoM. 3aTeM KOCHUTeCb KHonku Lower Value/HwxHee 3Hay pns yCTaHOBKM
3HaYeHUS HUXHEro BPEMEHHOro 3HayeHus. HumxHee BpeMeHHOe 3HayeHue, He MOXeT
6bITb BbllLE BEPXHEro 3HA4YEHMS U Ha 06opoT.

8. YcTaHOBUTE NOPOroBbIf YPOBEHb. YCTAHOBKY MOXHO BbIMOJHUTL ABYMS cnocobamu:

8.1.4na 3TOoro Heob6xoAMMO KOCHYTCA JAecKpuntopa CHHXp
CnHXp M B OTKpbIBLIEMCS OKHe BbibpaTtb Level
Upper/Bepx YpoB3Hady wnu Level Lower/HuxH
YpoB 4Ana ycCTaHOBKWM 3HAuYeHWs BEPXHEro wunu
HUXXHEro noporosoro YPOBHS. YcTaHoBKa
OCYLLeCTBASAETCA C  MNOMOLWbI  BUPTyasbHOM
KnaBmaTypbl WAW  KYPCOPHbIMW  KHOMKaMW Ha
aKpaHe npubopa. 1.03V

8.2.0na yCTaHOBKM MOPOroBOro pOBHSA  MOXHO
MCNO/b30BaTb perynatop B none 3anyck.
MNMosopoT peryngaropa n3MeHseT 3HayeHune
MOpoOroBoro YpOBHS, Ha)xaTue Ha perynatop
nepekatoyaeT BBOA MeXAy BEPXHUM U HUXKHUM ®
3Ha4YeHuneM.

vihw

Bepx Ypoe

HuxH Ypoe

¥ct Ha 50%

Asto  OpgHoxp Haywwa

9. KocHuTecb KHOMKK ynpasneHus Holdoff/YaepxaHue aona BkNoUYeHNS PyHKUNU 3a0EPXKKU
3anycka. [ns yCTaHOBKW BpEeMeHU YyAepXXaHWs 3anycka HeobxoaMMOo MCrnonb3oBaTthb
yHUBEpCanbHbIA perynsaTop.
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18.4.3 CvMHXpOHM3aLMSA NO YC/IOBUAM AJZINTENIbHOCTU UMNyJibCa

3anyck No OKOHYaHUIO MNOJIOXWUTENbHOr0 MAM  OoTpuuaTenbHOro MMNynbCa, Koraa
ONNTENBbHOCTb  MMNynbca 60nblue, MeHblle, HaxoAWTCA B npejenax WIn BHe nNpeaenos
YCTaHOB/IEHHOW ANUTENbHOCTMU.

OnutenbHoOCTb

MNONOXUTeNbHOIro wlmnyn bCa
I

uhw

65

------------------------------------------------------------- YpoeeHb 3anycka

] 1
OnntensHocTb
oTpuUaTeNnbHOro UMnNynbca

HaxxaTb KHOMNKY [Setup| Ha nepeaHelr naHenn npubopa, oNnsa nepexoda B MEHK HACTpoek
CUHXPOHU3aUNN.
B OTKpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTech nanbueM Ha aKpaHe 3Hayka Pulse/Mmnysbc H .

KocHuTecb nyHkTa Source/UcTo4HmK v BbiIbpaTb UCTOYHUK CUTHaNa CUMHXPOHM3aUnK.

MoBepHYTb perynatop Ha nepegHen, B NoJsie yrnpaBieHUss CUHXPOHU3aLMER,

ANS YCTaHOBKM YPOBHS 3anycka.

KocHuTecb nyHkTa Polarity/llosspH nns Bbibopa NOASPHOCTM MMNyAbCa, NO KOTOPOMY

6ynet BbINOSIHATLCA CUHXPOHM3aLMA Positive/llonoxutenbHas unm

Negative/OTpuyatenbHas.

KocHuTecb KHOMkwM ynpasneHuna Limit Range/3anyck Korga, nns Bbibopa ycrioBus

CUHXPOHU3aUMN:

e <= - [INUTENbHOCTb UMMNY/IbCa MEHbLUE 3a4aHHOI0 3HAYEHUS.

Mpumep: npu yctaHoBkM ycnosBus < 100 Hc, 3anyck NpousonaeTr npu obHapyXeHuwu
nMnynbca C ANUTEeNbHOCTLIO MeHee 100 Hc.

=100 HC —=] |-—100 Hc—-| 3an
-— yCK
_ | I

o >= - [INNTENbHOCTb MMNyNbca 6onblue 3a4aHHOI0 3HaAYEHMS.
Mpumep: npwn yctaHoBku ycrnosus > 100 Hc, 3anyck npou3onaet npu obHapy>XeHuu
MMNyAbca C AnnTenbHoCcTbio 6onee 100 Hc.

=100 Hc—=] }=100 Hc—] ‘__..3ar|ycr<
l | I

e [--,--] - Korma AnutenbHOCTb MMNynbca 60Nblle HWXHero npeaena M MeHblue
BepxHero npegena.

Mpumep: npu yctaHoBku ycnosmsa > 100 Hc U < 300 HC, 3anyck npousonaer npu
obHapyXxeHnn MMnynbca B YKaszaHHOM AnanasoHe, mexay 100 1 300 Hc.

=100 Hc—=] |}=—— 300 Hc —=] =—200 Hc —-1‘___-3ar|yc+<
| | L |

e --1[-- - Koraa AnuMTeNnbHOCTb WMMynbca 60Mblue BEepXHEero npeaena W MeHblue
HUXXHero npeaena.




18.4.4 CuHXpoHM3aumsa no napamerpam TB curHana

B 3TOM pexume cxemMa CUHXPOHM3AUUM [aeT BO3MOXHOCTb CUHXPOHM3AUMW MNONHOro
TEeNeBM3MOHHOIro curHasna, Bblbopa MNONSPHOCTM BuAeoCcurHana, BbibOpa CUCTEMbI LBETHOrO
TenesmaeHus, soibopa TB-cTpokn, n TB nona. Ocumnnorpadbel cepumn AKUM-4140 noppepxxueatoT
CUHXpOHM3aUMID Mo cregywwmMm  TunaMm uBeTHoro TeneBuaeHus: NTSC, PAL, HDTV wu
NOb30BaTE/bCKUA BapMaHT HacTpoek BnaeocurHana.

1. HaxaTb KHOMNKYy Ha nepepHein naHenu npubopa, ANs nepexoaa B MEHK HaCTpoek

CUHXPOHMU3aLMNN.
2. B OTKpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbLeM Ha 3KpaHe 3Hayka Bugeo

KocHuTecb nyHkTa Source/UcTo4HmK v BbIbpaTb UCTOYHUK CUTHaNa CUHXPOHM3AUNN.
MoBepHYTb perynstop Ha nepeaHeil, B noJsie yrnpaBleHUs CUHXPOHU3ALMEN,
ONS YCTaHOBKW YPOBHS 3anycka.

6. KocHuTecb nyHkTa Standard/CraHaapt nns Bbibopa BuAeo cTaHaapTta. Ocuwunnorpadsl
cepun AKUIM-4140 nogaepxunearT cneaywwmne suabl BUAEO CTaHAAPTOB:

uhw

CraHgapt Tnn CnHxponMnynbc

NTSC YepeccTpo4Has Bl-level
PAL YepeccTpoyHas Bl-level
HDTV 720P/50 MporpeccmBHas Tri-level
HDTV 720P/60 lMporpeccusHas Tri-level
HDTV 1080P/50 lMporpeccmeHas Tri-level
HDTV 1080P/60 MporpeccmBHas Tri-level
HDTV 1080i/50 MporpeccmBHas Tri-level
HDTV 1080i/60 [MporpeccusHas Tri-level
Monb3oBaTenbCKUn

Monb3oBaTenb TakXe MoOXeT 3ajaTb CO6CTBEHHble HaCTpPOMKM CcTaHdapTa, A4N1a 3Toro
Heobxoammo BbibpaTtb TMN Custom/[1o/1b30Bar.

YacTtoTta Kkagpos

25Ty, 30y, 50 'y, 60 Iy

Yucno cTpok

300 ~ 2000

Yucno noneun

1,2,4,8

YepeccTpouHasn 1:1, 2:1, 4:1, 8:1

pasBepTka

Touka 3anycka Ctpoka Mone
(3HayeHue cTpokmn)/1 (1:1) |1

(3Ha4yeHue cTpokmn)/2 (2:1)

1,2, 3,4,5,6,7,8

(3Ha4yeHue cTpokmn)/4 (4:1)

1,2, 3,4,5,6,7,8

(3Ha4yeHMe cTpokmn)/8 (8:1)

1,2, 3,4,5,6,7,8

3HauyeHne CTPOKKN MOXeT yCTaHOB/IeHO B aAnana3soHe oT 300 go 2000.

Huxe npeactaeneHa Tabnuua, rae Ha npuMepe 800 CTpOKM MoKasaHa B3aMMOCBSA3b Bbi6opa

CTPOKW, MONs, pa3BepTKN M TOYKM 3anycka.
Ctpoka Yncno nonen Pa3BepTka Crtpoka Mone 3anycka
3anycka
800 1 1:1 800 1
800 1,2,4vnn 8 2:1 400 1,1~2, 1~4, 1~8
800 1,2,4vnn 8 4:1 200 1, 1~2, 1~4, 1~8
800 1,2,4vnn 8 8: 100 1, 1~2, 1~4, 1~8

7. KocHuTecb nyHkTa Sync/CuHxp. Ans Bblbopa ycnosusa 3anycka. Ona nwboro Tuna
TENeBM3MOHHOIO CUrHasaa MOXHO 33a4aTb TUMN  CUHXPOHM3auun Any//lloboki nnu
Select/Bbibop.

Any/J1t060% — CUHXPOHM3ALUUNS MO IIO60MY rOpU3OHTASIBHOMY CUHXPOUMMYJIbCY;

Select/Bbibop - BbIGOp MNoONs M CTPOKM CUHXPOHM3auun. [Ona Bbibopa HaxaTb KHOMKY

ynpaBnenms MeHwo Line/Ctpoka wnw Field/l[lone, BblbpaTb 3HauyeHME YHUBEpPCAJIbHbIM
perynsTopom.
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Huxe B Tabnuue npmBeneEHa MHCbOpMaLI,MH O KoJm4yecTtBe CTpPOK B none And Kaxaoro um3
BMnA€eO CTaHAapTOB.

CraHpapTt Mone 1 Mone 2
NTSC 1..263 1..262
PAL 1..313 1..312
HDTV 720P/50, HDTV 720P/60 1..750
HDTV 1080P/50, HDTV 1080P/60 1..1125
HDTV 1080iP/50, HDTV 1080i/60 1..563 1..562

18.4.5 CuvMHXpoOHM3aLUMsa NO NnapaMeTpaM OKHa
B 3TOM pexmMme CUHXPOHM3aAUUM 3arnycK MPOUCXOAWUT, KOrAa YpOBEHb CUrHasa BbIXOAUT 3a
npeaenbl YCTAHOBIEHHOIo «OKHa» (nepecekaeT BEPXHIOK MM HUXHIOK rpaHuLbl).

rOpW30HTaNbHbLIK MapKep 3anycKa

BepxHana
rpaHvLa

HUuM¥HAAR
rpaHMLa

Ectb ABa BMAa OKOH: abconoTHoe u oTHocuTenbHoe. OKHa MMeKT pasfiMyHble MeToAbl
KOPpPEKTUPOBKM YpOBHS 3anycka. lMpu Bbibope okHa abCoONOTHOrO TWMA, HWXHWUA U BEPXHUN
YPOBEHb 3anycka MOXHO perynmpoBaTb COOTBETCTBEHHO C MOMOLLbIO PYYKW perynsatopa YCTaHOBKMU
ypoBHA. [lMpn BbibOpe OKHa OTHOCUTENbLHOrO TWUMa, AOCTYMHa perynmpoBKa LUEHTpanbHON ocu
YPOBHS 3anycka, U 3HaYeHne OTCTPOMKN HUXHEN N BEPXHEN rpaHuL, OT LeHTpa.

ECnn HMXHWIA N BEPXHWUIA MOPOroBble YPOBHW HaxoAsaTCsa B npeaenax AvanasoHa amnanTyabl
CUrHana, CUHXpOHU3auuM 6yAeT BbIMNOMHATBCS KakK MO HapacTawlweMy, Tak U No cnagarlemy
bpoHTYy.

Ecnv BepxHui NOpOroBbli YpOBEHb HAaX0AUTCSA B NpeAenax Anana3oHa YPOBHSA CurHana, B TO
BPEMSA KaK HMXHWUIM MNOPOroBbli YpOBEHb BbIXOAWT 3a nNpejenbl AuMarnas3oHa YpOBHA CUrHana,
CUHXpOoHM3aums 6yaeT BbIMOMHATLCS TONBbKO MO HapacTawweMy hpoHTY.

ECcnv HMXHMIN NOPOroBbIM YpOBEHb HAXOAUTCS B Npegeniax AnanasoHa YPOBHSA CMrHana, B TO
BpPEMSA KaK BEpXHWI MNOPOroBblA YpPOBEHb BbIXOAWUT 3a Npeaenbl Avana3OHbl YPOBHSA CUrHana,
CUHXpOHM3aumsa 6yaeT BbIMONHATLCS TONBKO MO cnagarweMy hpoHTY

HacTtpoiikun Absolute/A6conoTHOro TUNa oOKHa.

1. HaxaTb KHOmMKy Ha nepeaHen naHenu npubopa, ANSA nepexoAa B MEHIO HACTpoOek
CUHXPOHU3aLUN.

2. B oTKpbIBLWIEMCH MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3arnycka.

KocHuTecb nanbuUeM Ha akpaHe 3Hadka Window/OkHo

KocHuTecb nyHkTa Source/UcTo4YHmK v BbiIbpaTb UCTOYHUK CUTHaNa CUHXPOHM3aUnK.
KocHutecb nyHkTa Type/Tun okHa onsa sbibopa Absolute/A6co/ir0THOro okHa.

Onsa ycTaHOBKM MOpPOroBOoro YpoBHSA WUCMO/b30BaTb perynatop B none 3AMYCK
Ha nepegHen naHenn npmnbopa.

7. KocHuTecb kHoMku ynpasnenua Holdoff Close/Yaepxx BbIKJlI pnsa BKNOUYeHUS QYyHKLUMK
3a0epXKU 3anycka. [na yCTaHOBKM BPEMEHW yaepXaHus 3anycka Heobxoammo
NCNONb30BaTb YHMBEPCANbHbIA Perynsatop

ounAw
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HacTtpoiiku Relative/OTHOCMTENbHOro TUNAa OKHa.

1.

ounAw

HaxkaTb KHOMKY [Setup| Ha nepeaHelr naHenn npubopa, oNsa nepexoaa B MEHKO HACTpPoOeK
CUHXPOHU3ALMMN.
B oTkpbIBLUEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbLeM Ha 3KpaHe 3Hauyka Window/OkHo

KocHuTecb nyHkTa Source/UcTo4HmK v BbI6paTb MCTOYHUK CUTHaNa CUHXPOHM3aUNN.
KocHutecb nyHkTa Type/Tun okHa nns Bbibopa Relative/OTHOCUTE/ILHOMO OKHaA.

Ons ycTaHOBKM 3HAYe€HWW MCMNONb30BaTb PErynsitop 5_/pOBeHb, B none 3AMNYCK Ha
nepeaHen naHenu npubopa. HaxxaTb perynsatop YpOBEHb AN U3MEHEHUs HanpasBfiieHus
OBWXEHUSA rpaHuL, OKHa.

KocHuTecb kHoMku ynpasnexHus Holdoff Close/Yaepxx BbIK/I ana BkntodYeHUs GyHKUUU
3a0€EepXKN 3anycka. [nsa yCTaHOBKM BPEMEHW yaAepXaHus 3anycka Heobxoammo
NCNONb30BaTb YHMBEPCANbHbIN Perynsatop

18.4.6 CuHXpOHM3aLUMUsa NO MHTEepBany

3anyck No BTOPOMY MONOXWUTEbHOMY WM OTpULATENbHOMY (PPOHTY, KOraa MNpOMEXYTOK
BpeMeHN Mexay ¢poHTamMu 6o0nblue, MeHblWe, HaxoAuTCs B Mpeaenax WM BHE Mpeaesnos
YCTAHOB/IEHHOIO BPEMEHHOr0 nHTepBana.

vk w
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3anyck 3anyck
HaxaTb KHOMKY Ha nepeaHei naHenu npubopa, ANS Nepexoaa B MEHI0 HacTpoek
CUHXPOHU3aLUUNN.

B OTKpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTech nansbueMm Ha skpaHe 3Hayka Interval/VIHTepBas

KocHuTecb nyHkTa Source/VICTOYHUK n BblI6paTb MCTOYHUK CUIHAMa CUHXPOHM3aLUmu.

B paspene meHw Slope/Hak/oH kacaHueM BblbpaTb CUHXPOHU3AUMIO MOSOXUTENbHbIM

dpoHTOM (Rising/PocT), nnn CUHXpOHU3aunto oTpuuaTenbHbiM dpoHToM (Falling/Crag).

KocHuTecb nyHkTa Limit Range/3anyck Korga, ans Bbibopa yCNnOBUA CUHXPOHM3ALMN:

¢ <= - (MeHblUe 3a4aHHOro 3Ha4YeHNs): 3anycK, Koraa nHTepsasl BpeMeHn A0 BTOPOro
NMOMOXMUTENbHOIO MM OTPULLATENBHOIo (PPOHTA MeHbLUEe 3a4aHHOr0 3HAYEeHUS.

e >= - (6onblwe 3a4aHHOIo 3HAYEHUS): 3anycK, Koraa UHTepBasa BpEMEHU A0 BTOPOro
NOMOXMUTENbHOIO UK OTpuLaTesbHoro dpoHTa 60nblle 3a4aHHOr0 3HAUYEHUS.

e [--,--]1 - (B Nnpegenax 3agaHHOro gmanasoHa): 3amnyckK, Korga uHTepBas BPEMEHU A0
BTOPOro MOJIOXKMUTENIBHOMO  WAW  OTpuuaTenbHOro @poHTa 6onblie  3a4aHHOro
3Ha4YeHNS HUXKHEero npegena U MeHblle 3aaHHOro 3Ha4YeHns BepxHero npeaena.

e --][-- - (BHe npeaenos 3ajaHHOro AuManasoHa): 3anyckK, Korga WHTepBan BpeMeHU
[0 BTOPOro MOJIOXWUTENBbHOrO WAW OTpuuaTenbHoro ¢poHTa 6onblie 3a4aHHOro
3Ha4YeHWs BEepXHero npegesa M MeHblle 3a4aHHOr0 3HAaYEeHUs HUXKHero npegena.
MNMocne BbIGOpa yCNOBUA CUMHXPOHM3ALMK, HaXaTb KHOMKY ynpaBieHus MeHw (<=,
>=, [--,--], =--1[--) » BbINOAHWUTbL YCTAHOBKY MWHTEpBana BPEMEHM C MOMOLLbIO
YHUBEpPCanbHOro perynsaropa.

KocHuTecb nyHkTa Holdoff Close/Yaepxx BbIKJI nnsa BknwouyeHns GYHKUMW 3a0epXKU

3anycka. [ns yCcTaHOBKM BpEMEHW yAepXaHus 3anycka HeobxoaMMO WCMNofb30BaTb

YHUBEpCanbHbIN perynsatop



18.4.7 OTno>XeHHbI! 3anyckK

3anyck npu nponagaHumM curHana Ha BpeMs 6onblle 3a4aHHOro Mo ycrnoBuo GpoHTa MAu
COCTOSIHMSI.

YcnoBue «(ppoHT>»

3anyck, koraa BpeMeHHoM MHTepBan (AT) oT MOMeHTa, Koraa GpoHT (Mnu cnan) BXOAHOMo
CUrHana nepecekaeT 3afaHHbIM YpPOBEHb 3amycka A0 TOr0 MOMeHTa, Koraa cneaytowuin GpoHT
(vnn  cnag) nepecekaeT 3afaHHbIA  ypOBeHb 3anycka, 6onbwe YCTAaHOBAEHHOINO0 BpPEMEHMU
oXnpaHusa. Kak nokasaHo Ha pUCYHKe Huxe.

L] il

Janyck 3anyck

YcnoBue «CoCTosiHue»

3anyck, Koraa BpeMeHHoM MHTepBan (AT) oT MOMeHTa, Koraa GpoHT (Mnu cnag) BXOAHOro
CUrHana nepecekaeT 3a4aHHbIA YPOBEHb 3amnycka A0 TOro MOMeHTa, Korga cnag (Mnu cneayowmii
(POHT) MepecekaeT 3a4aHHbI ypoBEHb 3anycka, 6osblie YyCTaHOB/IEHHOr0 BPEMEHU OXUAAHMUS.
Kak nokasaHO Ha pUCYHKE HUXe.

> >
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Janyck 3anyck

HacTpoiKKN OTNI0XKEHHOr0 3anycka no yc/0BUI0 «®pPOHT>.

1.

uhw
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HaxkaTb KHOMNKY [Setup| Ha nepeaHel naHenn npubopa, AN nepexoda B MEHK HAaCTpoek
CUHXpPOHU3aUNMN.
B oTkpbiBlWwEeMcs MeHo KocHuTecb nyHkTa Trigger Type/ Turn 3arnycka.

KocHuTecb NanbLeM Ha 3KpaHe 3Haudka Drop Out/OtioxeHHas

KocHuTtechb nyHkTa Source/UCTOYHUK n Bbl6paTb UCTOYHUK CUFHaNa CUMHXPOHMU3aLUMN.

B pasaene meHio Slope/HaksioH v BbIbpaTb CUHXPOHU3ALMUIO MONOXUTENbHBIM (DPOHTOM
(Rising/PocT), nnn CUHXpOHU3aunto oTpuuaTenbHbiM dpoHToM (Falling/Criag).

B paspene meHwo OverTime Type/Tun BpemeHu BbibpaTb Edge/®poHT.

B pasaene meHto Time/BpemMs, BbibpaTb 3HAYEHUE BPEMEHU, UCMONb3YS YHUBEPCANbHbIN
perynsrtop.

KocHutecb nyHkTa Holdoff Close/Yaepx BbIKJlI pna BkAYeHUs GYHKUMU 3a4epXKu
3anycka. [ns yCTaHOBKWM BpEeMeHU YyAepXXaHWus 3anycka HeobxoaMMOo MCrnonb3oBaTthb
yHUBEpCanbHbIA perynsatop.



HacTpoMKM OTNIOXKEHHOro 3anycka no ycsioBuio «CocrosHne» .

1.

uhw

Ha)xaTb KHOMNKY [Setup| Ha nepeaHelr naHenn npubopa, oA nepexoaa B MEHKO HACTpPoeK
CUHXPOHU3ALMMN.
B oTkpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nNanbueM Ha 3KpaHe 3Hadka Drop Out/O1ioxeHHas

KocHuTecb nyHkTa Source/UICTOYHUK v BbiOpaTb UCTOYHMK CUITHaNa CUMHXPOHM3aLMN.

B pasgene meHwo Slope/HaksioH v BblbpaTb CUMHXPOHM3AUMIO MONOXUTENbHBIM (DPOHTOM
(Rising/PocT), nnn CUHXpOHU3aunto oTpuuaTenbHbiM dpoHToM (Falling/Crias).

B pazgene meHwo OverTime Type/Tun BpemeHu BbibpaTb State/CocrosiHue.

B pasagene meHwo Time/BpemMsi, BbibpaTb 3HaUEHME BPEMEHMW, UCMOMb3YS YHUBEPCAJbHbIN
perynsrtop.

KocHutecb nyHkTa Holdoff Close/Yaepxx BbIKJI ons BkA4YeHUS DYHKUMK 3a4EPXKK
3anycka. [ns yCTaHOBKWM BpEMEHM yAep)XaHus 3anycka HeobxoamMmo MCrnonb3oBaTtb
YHUBEpCasbHbIA perynsTop.

18.4.8 CvMHXpOHM3aLMSA NO paHTY

3anycKk pa3BepTKM MO paHTy, onpepenseMoMy 2 rnoporamum no ypoBHK M MO ASINTENbHOCTHU
paHTa, KoTopasa 6osiblle, MeHblue, HAaXOAUTCSA B npedenax Wan BHe NpeaenoB YyCTAaHOBEHHOro
BPEMEHHOIO 3HAYEHUS.

BepxHuii noporoseiii|
YPOBEHb

HWXHKUI# NOpOroBblii
yPOBEHb

MonoXuTenbHbl paHT UMNYNbLC

R L o T T L T D I e S

OTpuuaTtenbHblid paHT UMNYNbC

OTpuuaTenbHbI paHT UMMNYNbC NepecekaeT BEPXHUI NOPOroBbIf YPOBEHb, HO HE NMepeceKkaeT
HUXXHUN MOPOroBbIA YPOBEHbD.

MoNOXUTENbHbIN paHT MMMY/bC NepecekaeT HMXXHMN NOPOroBbiN YPOBEHb, HO HE NepeceKkaeT
BEPXHUI NMOPOroBbIil YPOBEHbD.

vhw
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HaxaTb kHonKy |[Setup| Ha nepegHen naHenun npubopa, 4Na nepexofa B MEHK HACTpoek
CUHXPOHU3ALMMN.
B OTKpbIBLUIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha aKpaHe 3Hadka Runt/PaHT
KocHuTecb nyHkTa Source/UcTo4YHmK v BbiIbpaTb UCTOYHUK CUTHaNa CUHXPOHM3aUnK.

B paspene ™eHto Polarity/llonspHocTe BbiGpaTb MNOMASPHOCTb MMMYyAbCa MO KOTOPOMY
byneT BbINOMHATLCA CUHXPOHU3auusa Positive/l1o10XKnT. (NONOXUTENbHas MNOMASPHOCTb)
nnn Negative/Otpuyat. (oTpnuaTenbHas NossSpHOCTb).

KocHutecb nyHkTa Limit Range/3anyck Korga, nns Bblbopa yCnoBUS CUHXPOHM3ALWUMU
(<=,>=, [----1nan --][--).

B paspene meHto Lower Upper/BepxH HuxH yCTaHOBUTb 3HAaUYeHUS BEPXHEro U HUXHEero
NOpOroBOoro  YpOBHSA. YCTaHOBKa 3Ha4YeHus  OCYLLeCTBASETCS  YHUBEpPCAsibHbIM
perynsaTopoM Mnm BBOAUTCH C 3KpaHa npubopa. HmxHee 3HayeHne noporoBoro ypoBHS,
He MOXET 6bITb Bbllle BepXHero 3Ha4yeHus n Ha oboporT.

KocHuTecb nyHkTa Holdoff Close/Yaepxx BbIKJI nnsa BknwouyeHUs GYHKUMW 3a0epXKU
3anycka. [ns ycTaHOBKM BpEMEHW yAepXaHus 3anycka HeobxoaMMO WCMNofb30BaTb
YHUBEpCasbHbIA perynsTop.



18.4.9 CvMHXpOHM3auUMA NO 3af4aHHOMY LWA6NOHY

CMHXpOHM3aLUMs pa3BepTKM KOMbuHaumer CUrHasoB OT pas/iNyHbIX UCTOYHMKOB (KaHanos).
Mpn co3gaHnm ycnoBus 3a4al0TCsl YPOBHU A1 KAXKAOr0o M3 KaHaloB, KOTOpble 3aTeM CBSI3bIBAIOTCS
Mexay cobon normyeckmmmn dyHkumamu (U; UWHE; UIN; UNTU'HE), ¢ BO3MOXHOCTbIO yAepXXaHWS
3anycka no 3aaHHOMY BPEMEHHOMY MHTepBany.

10.

L———KaHan 1 Beicokui

——KaHan 2 Huzkui

"N" OcumnnorpaMma

3anyck 1 3anyck 2

HaxxaTb KHOMKy [Setup| Ha nepegHelt naHenwn npubopa, ANS9 nepexoja B MEHIO HacTpoek
CUHXPOHU3aUNN.
B OTKpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbLeM Ha 3KpaHe 3Hauka Pattern/LLla6/10H n

KocHuTecb nyHkTa Logic//lormka v C NOMOLLbIO YHMBEPCaSbHOrO perynasTopa Bbi6paTb

normnyeckoe ycnosue: AND/WN, OR/WUJIN, NAND/WN-HE van NOR/HMN.

KocHuTecb nyHkTa Source Setting/Hactpotika UCToOYHMKaA, OTKpOeTcs OKHO Bbibopa u

HaCTPOMKM UCTOYHMKA 3anycka.

Onsa Kaxaoro MCToOYHMKa BbibpaTb nornyeckmn yposeHb: Don't care/Jito6ovi, Low/Hwn3kunii

nnu High/Bbicokuii.

e Low/HM3KMIM - yCTaHOBKa HW3KOro JIOFMUYECKOro YpOBHS AN Bbl6GpaHHOro KaHana.
Hun3Kknil ypoBeHb — 3TO YPOBEHb HAMpsiXXeHWs MeHblle YPOBHS 3amnycka M MoporoBoro
YPOBHS KaHana.

e High/BblCOKMIA — yCTaHOBKa BbICOKOIO JIOrMUYECKOr0 YPOBHS A/t BbIBpaHHOro KaHana.
BbICOKMIM ypOBEHb — 3TO YPOBEHb HanpsXeHus 6onblue YPOBHSA 3anycka M NOPOroBoro
YPOBHS KaHana.

e Don't care/JIlo60i - nornyeckn ypoBeHb Afsl BbIGpaHHOrO KaHana He BbibupaeTcs.
Jtobble napaMeTpbl KaHana He Y4YUTbIBAOTCS MPU CUHXPOHU3ALMN.

e Ecnm pgns oboux kaHanoB BbibpaH pexum Don't care/JIio6oh TO curHan He byaet
CUHXPOHU3NPOBaH.

YCTaHOBKA 3HA4YeHWUs YPOBHS BbIMOMHAETCS peryasTopoM Ha nepegHen naHenun B

none CUHXPOHU3aLUNU.

KocHuTecb KHOMKWM ynpasneHua Limit Range/3anyck Korga, pnns Bbibopa ycnoBus

CuHXpoHmusaumn (<=,>=, [--,--] or --1[--).

B paspene MmeHto Lower Upper/BepxH HuXH yCTaHOBUTb 3HAYE€HMSI BEPXHEr0 W HUXKXHEro

NOpPOroBOro ypoBHS. YCTaHOBKa 3HaueHUs OCYLECTBNAETCS YHUBEpPCasbHbIM perynsaTopom

WIn BBOAMUTCS C 3KpaHa npubopa. HuMxkHee 3HaueHne NOoporoBOro YpPOBHS, HE MOXET 6biTb

BbllLe BEPXHEro 3Ha4yeHus 1 Ha oboporT.

KocHuTecb kHonku ynpasnenusa Holdoff Close/Yaepx BbIKJ1 pns BkntodeHns GyHKLUM

3a4€epXKN  3anycka. [Ona  yCTaHOBKM BPEMEHW yaepXaHus 3anycka Heobxoammo

NCNONb30BaTb YHMBEPCANbHbIA peErynaTop.
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18.4.10 CHUHXpOHM3aLMA NO KayecTBY

CMHXpPOHM3aUMSa MO KayecTBY — 3TO 3anyck no ¢POHTY curHana nocne BbINOJIHEHUS
onpenensemMoro nonab3oBateneM Keanudbuumpylowero ycnosus. TakmMm o6pa3oMm, 3anyck no
KayecTBy MMeeT ABa WCTOYHWKA; OAWH SBNAETCA WUCTOYHWMKOM 3anyckoM Mo (poHTy, Apyron —
KBaNMMOUUMPYIOLWMUA NCTOUYHUK.

K kBanuduumpyrwmMm  MUCTOYHMKAM  OTHocaTca  «State/CocrtosiHme», «State  with
Delay/CocTosiHue c 3agepxxkoin», «Edge/®poHT» n «Edge with Delay/®poHT C 3aaepXKon».

Ecnmn BbibpaH TUn «CocTosiHMe», ocuusiorpad 3anyckaeTcsa no nepsBoMy ¢poHTYy, Koraa
KBaNMM@PUUNPOBAHHbIA UCTOYHUK HAaXOAMUTCHA B YKa3aHHOM COCTOSIHMKM (BbICOKOM MM HU3KOM). Ecnu
BblbpaH TN «CoCTOSIHME C 3a4ePXXKOM», TakKXe AOCTYMHO YC/I0BUE OrpaHNYEHNS BPEMEHMN.

Kesanudmunpyrowmn
MNCTOYHUK
3anyck no PpoHTy
A
3anyck CocTosiHne = Bbicokun

®poHT = HapacTarowumn

Ecnn BbibpaH Tun <«®poHT», ocumnnorpad 3anyckaetcs Mo nepBoMy GPOHTY Mocne
yKasaHHoro ¢poHTa (HapacTalowero uaM crnajalouero) KBanupuumMpoBaHHOMO UCTOYHUKA; €Cnu
Bbl6paH TUN «OPOHT C 3aA4€PXKKOI>», AOCTYMHO YCNIOBME OrPaHUUYEHUS BPEMEHM.

Keanuduumpyrowmi
NCTOYHVK

3anyck no ppoHTy

A

CocTosiHne = ®poHT
3anyck ® = :
POHT = HapacTarowui
KocHutech obnactum Qualified Setting/Hactpoika KauecTtBa ans Bblb6opa
KBanuduumpyowero WUCTOYHMKA W MOporosBbin  ypoBeHb. KocHuTecb obnactu  Edge
Setting/Hactporika ®poHTa, 4To6bl BblbpaTb MCTOYHMK CUHXPOHM3AUMKM MO (POHTY, MOpPOroeoe
3HAYEeHMEe U HaKJIOH.
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18.4.11 3anyck no N-my ppoHTY

CUHXpOHM3aumMsa curHana no N-My @GpOHTY aHanormMyHa no  HAcTPoMKe MpoCToM
CUHXPOHM3aUUM No (POHTY. 3amnyCcK MPOUCXOAMUT MOC/AEe BbINOSIHEHUA 3aZ4aHHbIX MOSb30BaTENIEM
YyC/IOBMI1 BpEMEHM MNpPOCTOS M 4uncia (PppoHToB. lMNpuMep Ha PUCYHKE HUXKEe MOKasblBaeT yc/ioBue
3anycka no 3adaHHbIM napaMeTpaM: Koraa BpeMsl MpoCTos Mexay MnocienoBaTeNbHOCTAMU
WUMMYJ/IbCOB MPEBbIWAET YKa3aHHOE BPEMS MPOCTOsl, OH 3arnycKaeTcs Nno TpeTbeMy 3aAgHeMy (DPOHTY
nocnenoBaTesIbHOCTU MMMYbCOB.

< Bpems 3anyck
[ npocTos < ‘

JU U JERElA

18.5 Ypep>xaHue 3anycka

QOyHKUMA yaepXaHuss — 3TO AOMNOSIHUTENIbHOE YCNOBME ANS pexmMma CUHXPOHU3aumu no
dpoHTY. OHa MOXET 6bITb BblpaXKeHa KakK MHTEpBas BPEMEHU UM KOMMYECTBO CO6bITUA. DYHKUNSA
yAaepxaHusa 6710KMpYyeT CXEMY CUHXPOHM3auWM Ha 3afaHHblA Nepuos BpeMeHU WM KONYecTBO
cobbITM nocne nocneaHero 3anycka passepTkn. CobblTus — 3TO cnyyaum, Koraa MMeeT MecTo
BbIMOSIHEHWE YCNoOBMW 3anycka. Cneayownii 3anyck MNpou3ONAET, KOrga WCTEKYT YCNoBUS
yAaep>xxaHus v 6yayT BbINOSHEHbI OCTaljibHble YC/I0BUS 3anycka.

QOYyHKUMA yAEepXaHUA WUCNOMb3yeTcsa AS9 MNoNy4vYeHus CTabuibHOro 3amycka Ha COCTaBHbIX
nepuoanyeckmx curHanax. Hanpumep, ecnAnm U3BECTHO KOAWMYECTBO WU AJUTENBHOCTU
3/1eMeHTapHbIX CMrHanoB, ob6pa3yloWmnx COCTaBHOM CUrHan, To MOXHO 3abnokmMpoBaTb UX, BblibpaBs
noaxoasuee 3HavyeHue yaepxaHus. [loxoxue yCcnoBMS UCMONb3YKOTCA B  YCNOBHbIX Tunax
CUHXPOHU3aLUK.

NHoraa MOXHO AO0CTUYL CTAabuUbHOro OTOOpaXKeHMs NepuoANYECKMX CIIOXHbIX CUrHasoB,
Hasl0XWB YC/I0BME Ha WHTepBas BpeMeHW Mexay nocaefoBaTefibHbIMW 3anyckaMmn. B npoTuBHOM
cnyyae 3TO BpeMsa OnpefenseTcsd TOJAbKO BXOAHbIM CUFHanOM, PeXWMMOM CBA3WM W MOSI0COM
nponyckaHusa npubopa. BbibepuTe MONOXUTENbHBIN MW OTpULATENbHbIN 3anycKawwmin GPoOHT 1
MWUHMMANIbHOE BpeMs MeXxAy 3anyckamu. 3anyckawwui CUHXPOUMNYNbC FEHEPUPYETCH, Koraa
6yAeT BbINOSIHEHO YC/I0OBME 3anyckKa nocsie UCTEYEHUS BPEMEHW BbIAEPXKW, OTCUUTLIBAEMOro OT
nocneaHero CMHxpouMmnynbca. MoxHO BblbpaTb 060M NpoMexyTok BpeMeHu oT 8 Hc o 30 c.
OTcueT BpeMeHU yaepXKaHua HauynmHaeTCs 3aHOBO MOC/AEe KaXAoro 3anycka.

18.5.1 3apepirkka No BpeMeHu

BpeMma yaepxaHusa - 3TO BpeMs oxuaaHusa ocuunnorpada nepei NOBTOPHbIM BKIKOYEHUEM
cxeMbl 3anycka. Ocumnnorpad He cpaboTaeT, Nnoka He ucTedeT BpeMsa yaepXaHus.

Ncnonb3ynTe 3agepXkKy ANna 3anycka Ha MOBTOPSAKOWMXCA CUrHanax, KOTopble WMelT
Heckonbko pebep (MM Apyrux cobbITU) Mexay MNOBTOPEHUSAMU CUrHanoB. Bbl Takxke MoxeTe
McnonbL3oBaTb YyAepXxaHue Ans 3anycka no nepsBoMy &poHTY nakeTa, Korga Bbl 3HaeTe
MUHUMaNbHOE BpeMs MexAay naketamu.

Hanpumep, Aand goctuxeHumsa ctabunbHOro 3amnycka MNOBTOPSAIOLWMUXCS  UMMYAbCOB,
NMOKa3aHHbIX Ha PUCYHKe HUXe, HeobXoAMMO YyCTaHOBUTbL BpeMs yaepxaHusa (t) paBHbiM 200 HC <
t <600 Hc.

Yaep)xaHue 3anyck
' -
200 ns 600 ns

18.5.2 3apep>xka no cobbiTnO

CobblTe yaepXaHus - 3TO KOJMYEeCTBO CO6bITMI, KOTOpoe ocuwmnnorpad cuymMTaeT nepen
NOBTOPHbIM BKJIIOUEHMEM CXeMbl 3anycka. Ocuunnorpad He cpaboTaeT, Noka cobbiTUa yaepXaHus
CYeTuYMKa He AOCTUTHYT YCTAHOBMIEHHOrO 3HauyeHus. Ha crneaytolleM pucyHke cobbiTve yaepxaHus
YCTaHOBNEHO Ha 3, U CUrHan 3anyckaeTcs Ha YeTBeEpPTOM (ppoHTe.
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3anyck

S R

' yaepméﬁue '
MapameTp Start Holdoff On/Mono>xeHue 3agep)XKn onpenenser HadalbHY MNO3MLUIO
yAEpXaHus.

Ynaep)<aHue
CTapTt 3axBaTa i ATy E
ML A
: "N
/ Bpemsa nocnegHero sanycka 3anyck

MocneaHuin 3anyck TyT

Acq Start/Crapt Touka - HauyanbHas no3mumsa yaep)xaHus - 370 nepBasi BpEMEHHasi To4ka,
YAOBNETBOpPSOWAsa YC/I0BUIO 3aMycka, Koraa HaymHaeTcs 3axBaT AaHHbIX. B npvBeaeHHOM Bbille
npuMepe Kaxxaoe yaepXaHue HauyMHaeTcs C NepBOro Hapacrtatouwero dpoHTa NocieAoBaTelbHOCTH
UMMYNbCOB.

Last Trig Time/ NMNocnegHaa CnHxpoHu3sauma (Bpems nocnegHero 3anycka) - HadyalbHas
no3muMs yaepxaHuss - 3TO BpeMs nocneaHero 3anycka. B npuBeaeHHOM Bblle npuMepe
nocnegHAaa no3nuna 3anyCcka HaxXoguTtCd Ha BTOPOM NeEpeaHEM CprHTe nocnenoBaTesibHOCTU
WUMMYbCOB, W BTOpas 3aJep>XKa HauMHaeTCs C 3TON TOUKM.

18.6 YcraHOBKa BMla CBSi3U CX€Mbl CUHXPOHU3aALUMN

Bua cBA3mM — cnocob noakNyYeHns cmMrHana Ha BXo4 CXeMbl 3anycka.

Onsa Bbibopa BMAa CBA3M CXEMbl CMHXPOHM3aUMW HeO6X0AMMO Ha)kaTb KHOMKY Ha
nepeaHen naHenu ocuunnorpada, B OTKPbIBLLEMCH MEHIO KOocHUTechb NyHkTa Coupling/CBsa3bBx.

B ocuunnorpadax cepun AKWUIM-4140 npeaycMOTpeHbl 4YeTblpe BuAa CBA3W CXEMbI
CUHXPOHU3ALMN.

DC (OTkpbiTbii Bxopn) - [puMmeHsieTca AN nogadyn Ha BXOA 3arnycka BCEX 4YaCTOTHbIX
KOMMOHEHT CUrHana, Wan B cnydasX, Koraa 3akpbiTbi Bxod (AC) MOXeT NMpUBECTU K CMELLEHUIO
3(pheKTUBHOro ypoBHS 3anycka.

AC (3akpbiTbin Bxoa) - EMkocTtHas cBsisb no Bxoay. OTceyeHMe MOCTOSIHHOM
COCTaBnSAOWEN, NOAABIEHNE YACTOT HMXe 7 L.

HF Reject (BY dumnbrp) - (nogaeneHme BY) CBA3b 4yepe3 HM3KOYACTOTHLIA UNbTP,
noAaBAAOWMK YacToTbl cBbiwe 1,7 MI'y. MNMpuMeHseTcsa A8 3anycka Ha HU3KMX YacToTax.

LF Reject (HY dunbrp) - (nomasneHne HY) CBSA3b NO BXOoAy Yepe3 EMKOCTHOW
BbICOKOYACTOTHbIN DUNbTP; OTCeYeHMne NOCTOSHHOM COCTaBNsAoWeNn, nogaBseHne 4actoT Huxe 660
Kl'y. MpumeHsaeTca Ansa nosbleHmns cTabuibHOCTM 3anycKa Ha CpeaHnX M BbICOKMX YacToTax.

18.7 ®dunbTp WyMa

OyHKUMS nojasneHus wyma gobaBnser  AOMOSMHUTENbHLIA  FUCTEpPE3NC B CXeMy
CUHXPOHMU3AUMKN. 3@ CUYET yBe/IMYEHUS 30Hbl FrMCTEpPe3nCca B CXEME CUHXPOHU3aUMKU, YMEHbLUAETCH
BEPOSATHOCTb JNOXHbIX cpabaTblBaHMA OT WyMa B curHane. B Toxe Bpems, GunbTp LwWyMa
yMeHblUaeT 4YyBCTBUTENbHOCTb 3anycka, MNo3TOMy Anga cpabaTbiBaHUA HeobxoaAMM CurHan c
60/bWNM YPOBHEM.

Onsa BkAoYeHUa @GYHKUUM nojaBfeHMs WwyMa HeobXoAMMO HaxaTb KHOMKY Ha
nepegHen naHenu ocuunnorpada, B OTKPbIBLIEMCA MEHK HaxXaTb KocHuTecb nyHkTa Noise
Reject/®unbrp LWyMa ana BKAOYEHUS QYHKUMW MoAaBAeHUs LyMa, MNOBTOPHOE HaxaTue
KHOMKMW OTKAOYaeT AaHHYI0 PYHKLUIO.
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f=399.7220kHz
Tiigd

@ Uity M Trigger  #f Cusors [\ Measure T} Acquie () Display [ Analysis

g8 TRIGGER

Type
Edge
Source

c2

Slope
Rising
Holdoff
None

Coupling
DC

Noise Reject

Timebase =
500mV/div 0.00s 500us/div Auto 0.00V  11:14:00
0.00v 125MS  250GS/s Edge Rising 2018/10/119

Puc. 18-1 ®yHKUMSA NnofaBsIEeHUA WyMa OTKJIlOYEHa

f=1.000010kHz
& Utiity ™ Trigger 4 Cusors B\ Measue M Acquie ) Display B Analysis T 8 TRIGGER

Type
Edge
Source
c2
Slope
Rising
Holdoff
None

Coupling
DC

Noise Reject

Timebase &
500mVidiv 000s  500us/div Auto 000V 11:15:00
0.00v 125MS  2506S/s Edge  Rising 2018/10/19

Puc. 18-2 ®dyHkUMA nofaaB/ieHUNA WyMa BKJIlOUYEeHa

18.8 O6nacTb CMHXpOHM3aLUUK

Ocuwunnorpadsbl cepumn AKNM-4140 B gobaBneHnn K CTaHAAPTHBIM YCTOBUSIM CUHXPOHU3aLWn
CUrHana no3BonsT 3a4aTb 061acTM CUHXPOHM3AUMKM AN 3aXBaTa CAO0XKHbIX CObbITMM. JOCTYNHbI
ABe onpepensieMble nonb3osaTtenem obnactn: Zonel/O6nactel n Zone2/0O6nacto2.

Ona kaxpgoh wu3 obnactein MOXHO 3adaTb YycnoBume Ansa cuHxpoHumsauum: Intersect/
Mepecekaer nnn Not-intersect/He nepecekaer. «[lepecevyeHne» BKAKOYAET TONbKO COObLITUS,
npoucxoasawme B BblaeneHHon obnactn. «Henepecekatowmecs» cobbiTUs BKAKOYAKOT BCe CO6bITUS,
npoucxoasalime 3a npegesnaMn BblAeneHHOM 30Hbl.

Onsa Bbibopa 06nacTn CUMHXPOHM3aAUUU HEOB6XOAMMO HaxaTb KHOMKY Ha nepeaHewn
naHenun ocumnnorpada, B OTKPbIBLLEMCS MEHI0 KOCHUTEChb NyHKTa Zone/O6nacTb.
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oo w>

Bk/Bbikn pexuMa 06n1acty CMHXpoOHU3auum

Bbibop nctouHmka: Kanl ... KaH4

Bkn/Bbikn Obnactbl.

Boibop cBorictea O6nactnl: [lepecekaer wnum He
nepecekaet

YcrtaHoBKka koopauHaTt O6nactnl. [Qmana3oH yCTaHOBKM
HaxoauTcsa B npegenax obnactu curHana.

Bkn/Bbikn O6bnactb2.

Boibop cBorictBa O6nactml: [lepecekaer win He
nepecekaet

YcrtaHoBKka koopauHat O6nactnl. [Qmana3oH yCTaHOBKM

HaxXxoanTCa B npegenax obnactu curHana.

g OBNACTb

A O6nactb

NcTouHMK
B

C1

Obnactb 1

CBOMCTBO

Mepecexaetca

ObnacTtb 2

CBOIACTBO

G

MepecekaeTca

H O6nacThb 2

Ob6nacTtb MOXHO CO34aTb C MOMOLLbLIO XECTOB MW 4Yepe3 MeHK HacTpovkwn Zone/O6aacte >
Zone Setting/O6n YcraH. LiBeT KOHTypa o6nacTu COOTBETCTBYeT UBETY KaHana BblbpaHHOro B
KayecTBe UCTOYHMKA.

Co3paaHue obnacTum xxectamMmm
Koraa Bk/itoUeH pexum 061acTtv CMHXPOHM3aumMmn, Heob6xoaMMO KOCHYTbCS ntoboi obnactu Ha
CEeTKE, YAEepXuBas Nanel Ha 3KpaHe HapuUCOBaTb MPSAMOYrOJIbHYIO paMKy,
PUCYHKE HUXeE.

& Utility - M Acquire E sors B Measure D Math 2 Analys

SIGLENT

80 Okpts 2

Ous/div

GSa's Edge

KaK MOKa3aHO Ha

ooov
Rising

Mocne Toro kak pamka 6yaet HapucoBaHa, Heobxoammo ybpaTb nasney C 3KpaHa. Pagom ¢
paMKol oTobpasuTcs BCcnbiBalowee MeHo Bbibopa Obnactu n Ceoncte Obnactu.
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- r = SIGLENT  Trgd -
3 Uility L Display 1 Acquire ™ Trigge: H Cursor e Messore B Mach B Analyss E ZOnNE
8 ity play geer # . f = 1.000005kHz )

Zonel Must Intersect

Zomel Musi Nel Interseet

Zone? Must Imersact

Zone2 Must Net Inbersect

Histagram

Trigaer C10G
=idy Auto 0.0av
38a’s Cdge Rising

Co3paHHylo obnactb MOXHO nepemewaTb nepeTackmBaHuMeM. [IpoCTO KOCHUTECb W
yaepxupanTte nose 06,1actv M NCNOJSb3YNTE XECT NnepeTackMBaHuUA.

MctouHnk - KAH1, Oobnactbl - BKJ, MWctoyHnk - KAH1, Oobnactbl - BKII,
coctosHue — “lepecekaet” coctossHue — “He MNepecekaet”

CospaHue ob6s1acTv Cc NOMOLbLIO ANMANIOFOBOIr0 OKHa

Ans goctyna K AManoroBOMy OKHY HacTpoek ob6sacTtu HeobxoamMo, B MEHIO CUHXPOHU3aLUMK
BblbpaTb Zone/Obnactb > Zonel Setting/O6nactel wunn Zone 2 Setting/O6nacts 2.

& REGION SETTING
YcTaHoBKa NeBon rpaHuubl ob6nactu

YcTaHoBKa npaBomn rpaHuubl obnactum
YcTaHoBKa BepxHel rpaHuubl obnactu

YcTaHOBKa HUXXHEWN rpaHuubl obnactu

moowp

Bo3BpaT B npeablayliee MeHio
KOCHMUTECb OAHOIO U3 MYHKTOB MEHI0 YKa3aHHbIX Bbille,
3a/laTb 3HAaYEHME C NOMOLLbI YHUBEPCANbHOIO perynsatopa uim

BMPTYaNbHOW KnaBuaTypsbl.

MpumeuaHue. Ecnm 06e obnactu, O6nactbl 1 O6bnacTb2, BKAKOYEHbI pe3ybTaT JIOFMYECKON
onepauun «M» B ABYX 30HaX CTAHOBUTCS ONpeAensiowmMM ycnoBnem cpabaTbiBaHUS 3anycka.
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Hwxe npueBeaeH npuMmep, B KOTOPOM MOKA3aHO KaK CUMHXPOHU3MPOBATb CUrHaN Ha LWUHE C
nomoLubto ocumnnnorpada cepum AKNM-4140:

MpuM wMcCNonb30BaHUM MPOCTOM CUHXPOHM3aUMKM MO POHTY CurHany 3adukcuposaTtb
aHoMmanuio 6yaeT BecbMa ManoBeposaTHO. brarogapsi BbICOKOMW CKOPOCTM OOHOBJIEHMS, MOXHO
YBUAETb aHOMasIMio, eCNM BKKOUYNTb PEXMM NOCeCBeYeHus.

§ Utlty G Display  FM Acquira ™ Triggar % : & Ans . 'Y B sysTEM SETTNG

Puc. 18-3 Oto6paxeHue aHOMaJsIum B pexxmMme nocnecseeva

B gaHHOM cnyyae, nMpuMMEHeHWe pexuMa CUHXpoHM3auum no obnactu, camblit 6GbICTPbIM U
npoctoi crnocob crabunbHOro 3axBaTa CUrHana. HeobxoaMmo BKAOUUTL pexmm obnacrtu
CUHXPOHM3aUNUN U HApPUCOBaTb paMKy, B 30HE aHOManuu, Kak NokKasaHo HUXe:

Bkntounte Tpurrep 30Hbl U HapuUCyihTe paMKy O/ NepecedyeHnss C 30HOM KOHMMKTA WWHBbI,
KaK MokasaHo Ha M306paxXeHun Huxe:
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SIGLENT
f

& Utility 3 Display quira ™ Trigger $E Cur ura P Math

Zonel Must Intersect
Zanel Must Hot Intersect
Zona2 Must Infersect

Er _—_.—.—.——_—_.J\‘-——.-_—

FaneZ Must Mot Inter

Puc. 18-4 Npumep BbigeneHus o6,51actm CUHXpPOHM3aLUUMn

ONns TOYHOM CMHXPOHM3aUMM M CTabUNIBHOrO CUrHasa, pPeKoMeHAYeTCs MCNonb30oBaTb ABE
obnactn. na O6nacTtbl BbibpaTh NnapameTp “lNepecekaet”, ang 0ObnacTtb2 BbIbpaTh NapameTp “He
nepecekaet”. Tenepb Mbl MOXEM TOYHO MOJIYYUTb TOUHYIO, CTabunbHYO OPMY CUrHanNa WUHbI C
aHoManuen:

SIGLENT
& Lhility CJ Digplay  F7i / 2 ™ Trigger 3 ors [ Measura D Math & =

Puc. 18-5 CuHXpoHM3auuma no 3agaHHon obnactu
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19 CUHXPOHU3AUMNA WU OEKOAMWPOBAHUE NOCNEAOBATEJIbHbIX
NMPOTOKOJ10B

Ocumnnorpadbl  cepun  AKUM-4140 nopaepxmBatoT  (YHKUMW  OEKOAMPOBAHUS WU
CMHXpOHM3aUUM nocnenoBaTesNbHbIX NPOTOKONOB: CcTaHaapTHo - 12C, SPI, UART/RS232, CAN, LIN
n onuunoHanbHo - FlexRay, CAN FD, 12S, MIL-STD-1553B, Manchester (Tonbko aekoanpoBaHume).

HaxxaTb KHOMKY Ha nepegHen NaHenu UAM KOCHMUTECb MO AeCKpuMnTopa Tpurrepa, a
3aTeM B OTKPbIBLIEMCHA MEHK KOCHWUTeCb nyHKTa Type/Turn v BblbpaTb TMM CUHXPOHM3AUUMU
Serial/llocneaoBaTesibHbI:;

g cuHxP

Tun
A

Mocneg
Bbl60p TNMNa CUMHXPOHM3aLUnn

Bbi6op npoTokona B MpoTokon

HacTtpolika curHana

o0 w >

HacTpolika cMHxpoHmnsauunm

D MapameTpbl 3an

B rnaBHOM MeHI KocHuTecb nyHkTa Analysis/AHanan3>Decode/lekoanpoBaHme Ana AocTyna
B MEHIO HaCTPOMKN AeKOoAMPOBaHMS NPOTOKONa.

8 [exkogwp

A. BKIOYNTBL/BbIKNIOYNTD dyHKUMIO AeKoanpoBaHums
nocnefoBaTesibHbIX AAHHbIX

Bblibop WuHbI ans yctaHoBku, Busl n Bus2 [NEKOAVP1
BkntoueHne/BbikntoueHne oTobpaxkeHus WnHbl Ha 3KpaHe S
JocTyn B MeHI0 HacTpoek popMmaTa oTo6paKeHUs LWKHbI C

Bbibop npoTokona nocnenoBaTeNbHOM WNHBI

mmo N

Mepexoas B MeHK HACTPOEK MapaMeTpoB curHana: Bbib6op D orotpax wiss:

MCTOYHMKA U NOPOrOBOro YPOBHS

@

MNepexoa B MEHIO HAaCTPONKWN NapaMeTpoB NPOTOKONa

H. KonupoBaHue HacTpoeK B MEHIO CUMHXPOHM3aunm

G HacTpoiika LLinHbI

H Konus Hactp
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19.1 KonupoBaHue HacTpoek
Haxoasicb B MeH [ekoanpoBaHuWe, KOCHWUTeCb MNyHKTa Protocol Copy/Konunsi HacTtpoek,
OTKPOETCH AManoroBoe OKHO.

B Konusa gekog

A. KonuposaHue HacTpoek 13 MeHto [lekoanpoBaHue B

A Konus 8 CuHXp

MeHI CUHXpOHM3aums

B. KonupoBaHue HacTpoek u3 MeHo CMHXpOHM3ALMS B )

Konus nz CuHxp
MeHio [lekoanpoBaHune

C. BosBpaT B npeablayLiee MeHto. C

D Hasag

MNpuMeyaHme. CUHXPOHM3ALUUS HE BbINOJIHSETCA aBTOMATUYEeCKU. ECiM HAacTponky B O4HOM K3
MEHIO U3MEHSITCA, HeobXoAMMO BbIMOJHUTL OMEpaLUMnid  KOMUPOBaHWSA AN NOBTOPHOWM
CUHXPOHU3ALINN.

19.2 nMpotokon I2C

19.2.1 HacTtpoiika napameTpoB curHana I2C

HacTtpoiika napameTtpoB curHana I2C BknawyaeTr B cebs: nNOAK/NOYEHME KaHanoB
ocunmnnorpada K nocnegoBaTenbHOW NMHUM pdaHHbiXx (SDA) ©n nocnenoBaTenbHOW  JIMHUK
TakTnpoBaHua (SCL), ycTaHOBKa MOpOroBbiX YPOBHEN.

£ yYunuter [ fmcnnein  1TY C6opUncy ™ Cunxp 3F Kypcopst [NWameperns D Marem & Ananus ° B curHani2c

SCL

ca A
Mopor

soomv B
a1k ﬂ!ﬂ@al!!epphquhh'kﬂ mAR R MRAE B ‘u;u ’ha

C

490mVv D

B e R el e | O E

DOUN C4 | Timebase Trigger
1X  500mV/div 1X  500mV/div -352us 100us/div Auto 10:28:53
FULL 175mv L -1.36V 5.00Mpts 5.00GSal/s Serial 12C 2020112114

A.
B.
C.
D.
E.
F.

Onsa HacTpoirikn ocunnnorpada noa curHan 12C Heobxoammo:

Bbi6bop ncrouHmka SCL. B npuBeaeHHoM Bbiwe npumepe SCL nogknoyveH k KAH4.
YcTtaHoBKka noporosoro ypoBHAa SCL. 210 1,7 B anga curHana LVTTL B 3TOM npumepe.
Bbibop ncrtouHmka SDA. B npuBeaeHHoM Bbiwe npumepe SDA noakntoveH Kk KAH1.
YcTaHOBKa Moporosoro ypoBHsA KaHasna SDA.

Bo3BpaT B npeabiayllee MeHio.

JINHMSA noporoBoro ypoBHS. MosiBNSeTCa TONbKO NMpU HaCTPOMKE NOPOroBoro ypoBHS.
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1. B rnaBHOM MeHIO KOCHUTecb NyHkTa Analysis/AHanu3>Decode/[lekogupoBaHue, nns
[OCTyna B MEHIO HACTpoeK AeKOAMPOBaHUA.

2. KocHuTtecb nyHKT Busl/llnHal v BbibpaTb OAHY U3 ABYX si4eeK Afs CO34aHUS HacCTpOoeK:
Busi1/lnHal wnn Bus2/llinHaZ2.

3. KocHuTecb nyHkTa Bus Protocol/[lpoToKo/1 1 C NOMOLbI YHMBEPCANbHOrO perynstopa
BblbpaTb npotokon I2C. [Ons noAaTBEpXAEHUs Bblbopa HaXaTb YHUBEpPCaNbHbIN
perynsrtop.

4. KocHuTecb nyHkTa Protocol Signals/CurHas ons nepexoga B MEHK HAaCTPOEK NapaMeTpoB
curHana.

5. HacTtponkn npuMeHuMble K curHanam SCL n SDA:

e [loaknounTb BXOoAbl ocunnnorpada K TeCTMpyeMoMy YCTPOMCTBY.

e KocHutecb nyHkta SCL wnm SDA; 3ateM BblbpaTb BXOAHOM KaHaa curHana c
MOMOLLbIO YHUBEPCANIbHOrO perynsatopa.

e KocHutecb nyHkTa Threshold/llopor; 3aTtem BbibpaTb 3Ha4YEHME YPOBHS MOPOroBOro
Hanpsi>XeHMs C MOMOLLbIO YHUBEPCANbHOrO perynsTtopa.

e YpOBeHb MOPOroBOro Hamps>KeHUs UCNosib3yeTcs Npu AeKOAMPOBAHUKN, OH ABASETCS
YPOBHEM  3anycka, Korga B KayecTBe BuAa  CUHXpPOHM3auum  BbibpaH
nocnenoBaTesbHbIA MPOTOKOJI.

e [laHHble Ha BXoAe AO/KHbl 6biTb CTabMNbHbIMWM B TeYeHMe BCero LMKa BbICOKOrO
YPOBHSI TaKTMpOBaHWA, WHauye BXOAHble AaHHble 6yTy MHTEepnpeTMpoBaHbl Kak
coctosaHue CTAPT nnun CTOI.

19.2.2 CuHxpoHu3auus no nporokony I2C

Mocne BbIMOMHEHUS HACTpPOMKM ocumnnorpada ana gekoamposaHums I2C curHana,
Heo6X0AMMO BbIMONHUTL HACTPOMKY CXEMbl CUHXPOHW3auUMK MO MPOTOKOAY WU OAHOMY W3 YCNOBWIA
3anycka.

1. HaxaTb KHOMKy Ha nepegHeN NaHenu B Nnojsie CMHXPOHU3aLUKuS.

2. KocHuTecb nyHkTa Type/Tun v BbibpaTb TUNa cMHXpoHu3aunun Serial/llocaneaosat

3. KocHuTecb nyHkTa Protocol/llpoTokos v BbibpaTb NnpoTtokon I2C.

4. KocHuTecb nyHkTa Trigger Setting/lapameTpbl 3an ona nepexoaa B NOAMEHK HAaCTPOMKM

YCNOBUN CUHXPOHU3ALNN.

5. KocHutecb Condition/CocTtosHmne nns Bblbopa yC/I0BUSA CUHXPOHU3ALUMN.

CoctosaHue
Crapt

Crapt
Cron

Mepezanyck D Hazap

Het oteeta

EEPROM

7 Anp&[laHHble

10 Agp&fiaHHble

[AnvHHa [laHHbIX

Start/Crapt - 3anyck BbINOAHSAETCA Korda pAaHHble SDA nepexoasT U3 COCTOSHUS
BbICOKWI B cocTosHme HU3KUI, npn 3ToM aaHHble SCL B cocTosiHnm BbICOKUN.

Stop/CTon - 3anycK BbIMOSIHAETCS Korga AaHHble SDA nepexoasT u3 coctosHus HU3KUN B
coctosiHne BbICOKWI, npu aToM aaHHble SCL B cocTosiHumn BbICOKUN.

SDAJ_\J_/_ \ Vel G \ :’“"\_:}:L
SCL ' '\J1-?M1-?m.f' '

Sta rt  Address R Ack Data Ack Str:bp
Condition Condition
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Restart/MNepe3anyck - 3anyck BbINOMHAETCA Korga nepen coctosHuem Stop/Cron
BO3HWKaeT NoBTOpHoe cocTosHue Start/Crapr.
No Ack/Het OTBeTa - 3anycK BbIMOJIHAETCS Koraa AaHHble SDA HaxogsTcs B COCTOSIHUM
BbICOKWI Bo Bpemsi npoxoxaeHns Ack SCL 6uTa CMHXpPOHU3aLMM.
Condition
EEPROM Data Read/EEPROM uteHMe gaHHbIX — 3anycK —
BbINONHAETCA NO KOHTposibHoMy EEPROM 6uTy co 3HadeHuem
1010xxx B curHane SDA, cneaywowunm nepeg 6mtamm Read mn Ack. Limit Range
3aTem ocumnnorpad BbIMNOJIHAETCS cnvyeHuve OaHHbIX
YCTaHOBJ/IEHHbIX B MyHKTe yrnpaBieHus meHio Datal/[aHHbie 1.
CnuyeHune BbINOJSIHAETCS MO 3a4aHHOMY YC/I0BUIO: >,< WU =,

Read

SDA 4-_\4'_/_1Em_xx§—\_«’\_ D G
SCL : :\_f -?Mh_\ﬁf_\l___

Start or  Control R/  Ack Data | Ack

Restart byte Trigger point

Condition
7- bit Address & Data Condition - 3anyck BbINONHAETCS Mo

kagpy Read wnu Write B 7 - 6BUTHOM pexume agpecaumm Ha 17-m
wnn 26-m ¢poHTe curHana SCL, ecnu Bce 6UTbl COOTBETCTBYIOT

E 12C SETTING

wabnoHy. Canditicon
Read  write 7 Addr&Data
SDA 1 \1 / m X[ “\_Ip/_:L
scL 3 1\ 1-TNBN SN 7LM < Address
Start or Address R/ Ack Data Ack smp
Rest.a.rt Trigger point Condition
Condition 17th clock edge

10- bit Address & Data Condition - 3anyck BbINnosHAeTCA
no kagpy Write B 10 - 6uTHOM pexume agpecaunm Ha 26-M unn 34-m
¢dpoHTe curHana SCL, ecnu Bce 6UTbI COOTBETCTBYIOT LWAbGMOHY.

Write

SDAT\\_/_ BN _\_/m/”\_ﬁ
SCL:' IBAWAWOWER W-\_{\_ﬂm

—— — 1 | I— [

Start or Address R/ Ack1 Address Ack? Data | Ack Stop
Restart 1st bb"te 2nd DY‘E Tr|gg er pDint Conditiol
Condition 26th clock edge
Data Length/OAnuHHa paHHbIX - 3anycKk BbINOJHAETCS,

Korga pAsiMHHa pAaHHbIX curHana SDA  paBHa yCTaHOBJ/IEHHOMY
3HayeHuto (7 unm 10 6uT) B none Byte Length/OQnuHHa 6aiTa.

83



19.2.3 [OdexoaupoBaHue curHana I2C
HacTtponka agekoanposaHusa curHana I12C.

& Utility CJ Display 1l Acquire ™ Trigger $: Cursors [ Measure D4 Math B Analysis

D.

SIGLENT  Trig'

fum wo

8 DECODE
D

Result List

Bus
Bus1

Bus Operation

Bus Display

Bus Protocol

2C
Protocol Signals

0x53 49 47 4C 45 4E 54 5F 00 00 9D 40-~A
Protocol Config

0x53 4947 4C 5F 00 00 9D 40~A

Protocol Copy

v

Timebase Trigger P 2%
1.00V/div 1.00V/div -727us 200us/div Auto 17:11:21
-1.27V 1.37V 2.00Mpts 1.00GSals Senal 2C 2019/12/13

O6nacTtb oTobpaxeHus GopMbl CMrHania, nokasbiBaeT MCXOAHbIE CUTHANbI LWNHbI

Auncnnei WuHbI, nokasbiBaeT pe3ysbTaT AeKOAMPOBAHUS LWWHbI. MakCMMyM AB€ LWWHbI
MOryT ObiTb AEKOAWMPOBaHbI  OAHOBPEMEHHO. KoCHMUTeCb MNyHKTa MeHwo Bus
Operation/OT0bpakeHne u4Tobbl BKAOUUTL WAN BbIKAOUYMTL BbIOpaHHYIO LWWHY, W
KOCHYTbCA NyHKTa Format/®@opmar, uTobbl BbI6paTb TMN OTOOpaXxeHus pesynbTaTa
AekoampoBaHus (4BOMYHDBIN, AECATUYHbBIN, WecTHaauaTepmydHbii nan ASCII).

Tabnuua. Pe3ynbTtaT AeKoAMpOBaHUSA MOXET 6biTb OTOobpaxkeH B Tabnuue, B KOTOPOM
Kaxpasi CTpoOKa nMoKa3biBaeT METKY BPEMEHW U pe3ynbTaT AeKoAMPOBaHMSA Kagpa.
KocHutecb Tabnuubl, Ans N3AMEHEHMS NapaMeTpoB.

MeHto gekoampoBaHus

19.2.4 UNnTepnpetauuna I2C nexkoanpoBaHuUs

84

OcuumnnorpamMmma umMdpoBbIX cMrHanos otobpaxaeT nHbopMaunio Mo aKkTUBHONM LUMHE.
MpsiMble CUHU NMHUM OTO6paXKalT HEAKTUBHYIO LLMHY.

Paclwundposka WwecTHagLaTEPUUHbIX AAHHbIX:

3HayeHus agpeca oTobpaxkatoTcsa B Havane kaapa.

Write agpec otobpa)kaeTcs TEMHO-3e1eHbIM LBETOM psigoM ¢ “W”,

Read agpec otobpaxkaeTcs 3eseHbIM LBeToM psgom ¢ “R”.

JaHHble oTobparkatoTcs 6enbiM LBETOM.

Ack 61T oTobpakaeTcsa psaoM C (HmM3knin), No Ack 6uT oTobpaxkaeTca psaoM C .
(BbICOKMI).

JekoanpoBaHHbI TEKCT MOXeT 6biTb 0bpe3aH B KOHUE Kagpa, ec/iv He xBaTaeT MecTa.
Fonybble BepTMKanbHble NIMHUM O3HA4YalT, UYTO HEeobXOoAMMO M3MEHUTb KO3I(DUUMEHT
pa3BepTKM M nepe3anyCcTuTb c60p AaHHbIX A1 NMOBTOPHOrO AEKOANPOBAHUS.

KpacHble TOYKM Mpu AeKoAMPOBaHMKM O3HA4alT YTO He BCe AaHHble oTobpaxatoTcs,
nHdopMauna cxata. Ana otobpaxeHus BCex AaHHbIX HeO6XOAMMO CMeCTUTb CurHana
WM N3MEHUTb KO3 MDUUMEHT pasBepTKW.
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19.2.5 UHTepnpeTtauusa aaHHbix I12C B Tabnuue

e Time - FOpM30OHTa/IbHOE CMeLLeHMe 3arosioBka Tekylero dperMa AaHHbIX OTHOCUTENbHO
NO3NLKMM MapKepa CUHXPOHU3aunn.

e Address — 3HaueHue agpeca. Hanpumep, «0x2AB» o3HauaeT, uTto agpec = 2AB c No
Ack 6uT.

e R/W - xentbih 3Hak R — read, TeMHO-3eneHblh 3Hak W — write, yepHbIi 3Hak X ans
NPoNyLWeHHbIX 3HAYEHUN.

e Data - 6anTbl AaHHbIX.

Ox4E 54 5F B0 0O 58 DE~A

19.3 nMpotokon SPI

19.3.1 Hacrpoiika napaMeTpoB curHana SPI

Hactponka napameTpoB curHana SPI Bkaw4vaer B cebsa: noaknouyeHue KaHanos
ocumnnorpada K nMHM nocnegoBaTesibHOro TaktoBoro curHana (CLK), nuHun gaHHbix MOSI, nuHus
AaHHbIX MISO n kagp curHana, panee Heob6xoAMMO yCTAaHOBUTb MOPOroBbl YPOBEHb A1 KaXA0ro
KaHasa M HacTpouTb NapaMeTpbl CUrHana.

Ons HacTporkn ocunnnorpada noa curHan SPI Heobxoanmo:

1. B rnaBHOM MeHIO KOCHUTecb NyHKTa Analysis/AHanu3>Decode/[lekogupoBaHue, LS
AOCTyna B MEHI0 HAaCTPOEK AEKOANPOBAHMUS.

2. KocHuTecb nyHKT Busl/lnHal v BbibpaTb O4HY M3 ABYX sveeK ANs CO34aHMs HacTpoek:
Busl1/lInHal wnv Bus2/llinHaZ2.

3. KocHuTecb nyHkTa Bus Protocol/l[lpoToKo/1 N C NMOMOLLbIO YHMBEPCANbHOIO perynstopa
BbibpaTtb npotokon SPI. [ns noatBepXaeHuMs Bblbopa HaxaTb YHWBEpPCAsbHbIN
perynsaTop.

4. KocHuTecb nyHkTa Protocol Signals/CurHas pna nepexofa B MEHK0 HacTpOeK napamMeTpoB
CurHana.

5. KocHutecb nyHkTa CLK anga nepexoga B MeHio SPI CLK.

6. Hactpoika meHto CLK:

e  KocHuTecb nyHkTa CLK; noBepHYyTb YHUBEpPCAsbHbIA perynsaTop Ans Bbibopa KaHana,
MOAKIKOYEHHOr0 K IMHMM NOCNeA0BaTe/IbHOMO TaKTOBOro cMrHana.

e KocHuTecb nyHkTa Threshold/llopor; 3atem BbibpaTb 3HAUYEeHWE YPOBHS MOPOroBOro
Hanps>XeHMs C NMOMOLLLIO YHUBEPCAsIbHOrO perynsaTtopa.

e KocHutecb nyHkTa Edge Select/®poHT ana Bbibopa dpoHTa (Hapactawwmn mnu
cnazatoLwmin) TaKkTOBOro cMrHana.

e HakaTb KHOMKY ynpasfieHNa MeHI0 € AN4 BO3BpaTa B npeablayliee MeHto.
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@ N

11.
12.

13.

14,

15.

KocHutecb nyHkTa MISO ansa nepexopa B meHio MISO.

HacTtpoika meHto MISO:

e KocHuTecb nyHkTa MISO; noBepHYTb YHMBEpPCanbHbIN perynsaTop Ans Bbibopa
KaHasa, NoAKIKYEHHOrO K JIMHMKN AaHHbIX NocrefoBaTeNnbHOro npotokona SPI.

e KocHutecb nyHkTa Threshold/lopor, 3aTeM Bbi6paTb 3HaYeHWE YPOBHS MOPOroBOro
HanpsHKeHMs C NOMOLLbIO YHMBEPCanbHOro perynsaropa.

e KocHUTeCb NYHKTa € A/ BO3BpaTa B npejblayliee MeHIo.

KocHuTtecb nyHkTa MOSI ansa nepexona B MeHo MOSI.

. HacTtpolika meHtio MISO:

e KocHuTecb nyHkTa MOSI; noBepHYTb YHMBEpCaNAbHbIN perynsaTop Ans Bbibopa
KaHasa, NoAKIYEHHOrO K JIMHMKN AaHHbIX MocieaoBaTeNnbHOro npotokona SPI.

e KocHuTecb nyHkTa Threshold/llopor; 3aTtem BbibpaTb 3HA4YEHME YPOBHSA MOPOroBOro
HanpsHKeHMs C NOMOLLbIO YHMBEPCanbHOro perynsaropa.

e KocHUTeCb NYHKTa € A/ BO3BpaTa B npejblayliee MeHIo.

KocHuTtecb nyHkTa CS ang nepexoga B MeHto CS.

HacTtpoika meHto CS:

e KocHutecb nyHkta Cs Type/Tun CS pns Bbibopa Tvna Mukpocxembl. C MoMoOLLbOo
[AHHOrO CurHana npoucxoauT akTueauums BefoMOro ycrtponcrtea. O6bI4MHO OH
SABNSIETCA MHBEPCHbIM, TO €CTb HU3KWN YPOBEHb CYMTAETCa akTuBHbIM (~CS), Tak xe
MOXeT 6bITb BbibpaH BbiCOKUI ypoBeHb (CS).

e KocHuTtecb nyHkTa Threshold/llopor; 3aTemM BbibpaTb 3HaYeHME YPOBHS MOPOroBOro
HanpsHKeHMs C MOMOLLbI YHMBEPCANbHOro perynsaropa.

e [1BaxAbl KOCHUTECh MYHKTa € AN1S BO3BpaTa B r/laBHOE MEHI0.

KocHuTecb nyHkTa Protocol Config/Hactp LLUuHbI pna nepexoga B MeHK KOHbWUrypaumu

LWWHBI.

KocHuTecb nyHkTa Data Length/AnnHHa [aHHbIX v BbibpaTb 3Ha4YeHMe ASNHbI AaHHbIX C

NMOMOLLbIO YHUBEPCAIbHOIO perynstopa

KocHuTtecb nyHkTa Bit Order/®opmat 6uta nns Bbibopa dopmarta LSB nnn MSB.

19.3.2 CuHXpoHu3aumsa no npotokony SPI

Mocne BbINOAHEHUSA HacTponku ocumnnorpada noa curHan SPI, Heo6XOAMMO BbIMOAHUTL
HaCTPOMKY CXE€Mbl CMHXPOHM3aumu no wabnoHy B Hayane Kaapa AaHHbiX. [MocnepoBaTenbHOCTb
OaHHbIX MOXeT 6bITb onpeaeneHa Koim4yectsom 6mMToB: oT 4 Ao 96.

DWN R
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Ha)kaTb KHOMKY Ha nepeaHel NaHesnn B Nosie CUHXPOHU3aUms.

KocHuTecb nyHkTa Type/Tun v BbibpaTb TMNA CUHXPOHM3auun Serial/lflociegoBat
KocHuTecb nyHkTa Protocol/[lpoTokos1 v BbibpaTb NpoTokon SPI.

KocHuTecb nyHkTa Trigger Setting/llapameTpsl 3an pns nepexona B NOAMEHK HAaCTPOMKM
YC/IOBMI CUHXPOHM3ALMNN.



19.3.3

& HACTP SPI

Twun 3anycka
A
MOSI
Tun cnHxpoHusauum: MISO nnm MOSI - Phallliseie
YcTaHoBUTE  TUM  MOJIOXEHUA  yC/oBMS  3anycka. Ecnu TioGoia

yCTaHoOBeHO 3HadeHue Any/Jlobos, oH 6ynet 3amyckaTtbCs Mo
YKasaHHbIM paHHbiM. Ecnn  yctaHoBneHo 3HayveHue/Value,
3anyck 6yaet BbINOAHATBCA MO YCTAHOBJ/IEHHbIM JAaHHbIM U3
CTapToBOro buTa. [OnuHa fanHbIX
YcTaHoBKa cTapToBOro buTa.

ONnuvHa aaHHbIX: 4 ~ 96 6uT (Npu ctapToBoM 6mTe 0).
YcTaHOBKa 3amnycka Mo YKa3aHHOMY 3HAYEeHUI0 AaHHbIX. SEECIE T
KocHuTtecb Data Value/3HadyeHne J[laHHbIX [Ba)Abl N BBECTU XXXX XXXX
3HayeHMe C TMOMOWbID BMPTyanbHOMW  KfAasBuaTypbl  WAK
KocHutecb B none All Same/Bbibop Bce, 4Tobbl YCTaHOBUTbL ANS
Bcex 6mToB 3HaveHne 0, 1 nnm nrHopmposaTb («X»). L
YcTtaHoBKka 6butoBoro nopsigka LSB nnn MSB
Bo3BpaT B npeablayliee MeHto

Craprt but

E Boibop Bce

F But Mopagok
MSB

G D Hazap

UHTepnpetaumna SPI nekognpoBaHus

Ocuunnorpamma umn@poBbIX CMrHanoB otTobpa)aeTt MHHOOPMALMIO MO aKTUBHOM LUNHE.
MpsiMble CUHU NTMHUM OTOBPaXKatoT HEAKTUBHYIO LUUHY.

TakToBas yacToTa oTobpakaeTcs CMHMM LLBETOM, Ha4 KaapoM, crpasa.

[JekoanpoBaHHble pAaHHble LWeCTHaauaTepuyHble 3HadeHus oTobpaxatTcs 6enbiM
LBETOM.

JlekoanpoBaHHbI TEKC MOXET 6bITb 06pe3aH B KOHLE Kagpa, eCiM He XBaTaeT MecTa.
Po3oBble BepTMKanbHble JMHUW O3HA4YalT, 4YTO HEeobX0AMMO W3MEHUTb KOIDPUUNEHT
pa3BepTKM M nepe3anyCcTuTb c60p AaHHbIX A/ NOBTOPHOIO AEKOANPOBAHUS.

KpacHble TOYKM Ha /"UHUM JekoampoBaHuss 0603HayalT, UTO CyLeCTBYHT He
oTobpaxeHHble AdaHHble. [Ona  oTobpaxeHus  AaHHbIX  HeobxoAMMO  M3MEHUTb
KO3 PUUNEHT pa3BepTKM U CMECTUTb CUrHasl.

NckaxeHHble 3HadYeHns WuHbl (HeonpeaesneHHble) oTobpa)katoTcs po30BbIM LIBETOM.
HenssecTHble 3Ha4yeHUsA LWKHbI (HeonpeaeneHHble uan ownbouHblie) oTobpaxatoTcs
KPacCHbIM LBETOM.

19.3.4 UHTepnpetaums aaHHbix SPI B Tabnuue

Time - rop1M3oHTa bHOE CMeLLeHne Mexay TeKyLmnM KaapoM U MapKepoM 3anycka.
MISO - gekoanpoBaHHble MISO gaHHble.
MOSI - gpekogmposaHHble MOSI gaHHble.

19.4 TnMpotokon UART

19.4.1
1.

2.
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Hactpoiika napameTtpoB curHana UART

B rnaBHOM MeHIO KoOcHUTeCb nyHKTa Analysis/AHann3>Decode/JekoanpoBaHne, A[ns
[OCTyna B MEHIO HACTpOeK AeKOAMPOBaHUS.

KocHuTecb nyHkTa Busl/lluHal w BbibpaTb OAHY M3 ABYX S4eeKk A1 co34aHus
HacTpoek: Busl/lnHal wnv Bus2/LLInHaZ2.

KocHutecb nyHkTa Bus Protocol/[lpoToko/1 1 C NOMOLWbI YHMBEPCANbLHOIO perynsatopa
BbibpaTtb npoTokon UART. [na noaTBepxaeHuss Bblbopa HaXaTb YHMBEpPCanbHbIN
perynsTop.

KocHutecb nyHkTa Protocol Signals/CurHasa nns nepexoa B MEHIO HACTPOeEK NapaMeTpoBs
curHana. BelbpaTb NCTOYHMK CMIHaNa U NOPOroBbi YPOBEHD.

KocHuTtecb Protocol Config/Hactp LUvHbI pns [oCcTyna B MEHIO HACTPOWMKM NpOTOKoNa.
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19.4.2
1.

2.
3.
4

19.4.3
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& KOH®Wr UART

CkopocTb

A

9600bit/s

[nuHa [laHHbIX
Bbibop ckopoctu coeamHeHusi: 600, 1200, 2400, 4800, 8
9600, 19200, 38400, 57600, 115200 nnan Bpy4HYyIO c RESECERE G

Het

OnvHa paHHbIX: 5 ~ 8 6UTt
BbiGop YeTHOCTH ' )
15
CtonoBble 6UTHI
HeakTne ¥poseHb
YcTaHOBKa ypOBHS E
BhIcokuit
YcTtaHoBKa nopsiaka 6ut
F BuT Mopagok

Bo3BpaT B npeabiayLLEE MEHIO A

G D Hazag

CuHxpoHu3aumsa no nportokostly UART
HaxkaTb KHOMKy Ha nepegHen naHenn ocumnnorpada Wan KOCHYTbCS AeCKpunTopa
Trigger Ha 3KpaHe ANng BXo4a B MEHI0 CMHXPOHM3aunmn
KocHutecb nyHkTa Type/Tun v BbibpaTe Serial/llocnesoBat
KocHuTecb nyHkTa Protocol/llpoTokos v BbibpaTte UART
KocHuTecb nyHkTa Setting/lapamerpb! 3arn Ans 4OCTYyNa B MEHIO:

B HACTP UART
Bbi6op ncrouHmka: RX nnm TX

A Tun UcTouHnka

Bbli6Op yCNOBUS CUHXPOHM3aUMKN: 3anycK, OCTaHOBKaA, =

OaHHble Unn ownbka

CocrosHue

Korga «ycnosueM 3anycka» gsnsgerca «[aHHblie», AanHbie

YCTaHOBWUTb TUM CPaBHeEHUs Ha: =, >, < e Craouenwe
>

Korga «ycnosueM 3anycka» apnsercsa «[aHHble»,

3HaueHue

YCTaHOBUTb 3HadyeHune AaHHbIX D

Bo3BpaT B npeabiayliee MeHio

E :) Hasag,

UHTepnpetaumsa gaHHbix UART B Tabnuuye
Time — ropuM3oHTasibHOE CMelleHue Mexay TeKyLWwnM KaapoM U MapKepoM 3anycka.
RX — nony4yeHHble AaHHbIe.
TX — nepenayn faHHbIE.
Rx err — Owwnbka 4eTHOCTK UM HEeOMO3HaHHas owmnbKa Npu NoayYeHUn AaHHbIX.
Tx err - Owmnbka YeTHOCTU MM Heono3HaHHasa owmnbka Npu Nnepeagaymn AaHHbIX.



19.5 Mportokon CAN

19.5.1 Hacrpoiika napametpoB curHasna CAN

1. B rnaBHOM MeHIO KOCHUTecb NyHkTa Analysis/AHanu3>Decode/flekogupoBaHue, nNs
AO0CTyna B MEHI HAaCTPOEK AEKOANPOBAHMUA.

2. KocHutecb nyHkTa Busl/llinHal w BbibpaTb OAHY W3 ABYX S4YEEK ANS CO34aHus
HacTpoek: Busl/linHal wnv Bus2/lLInHaZ2.

3. KocHuTtecb nyHkTa Bus Protocol/l[lpoToKos1 n C NMOMOLLbIO YHUBEPCANbHOIO perynsitopa
BbibpaTtb npotokon CAN. [ns noaTBepXAaeHuss Bblbopa HaXaTb YHMBEpCanbHbIN
perynsrtop.

4. KocHuTecb nyHkTa Protocol Signals/CurHas ons nepexoga B MEHK HAaCTPOEK NapaMeTpoB

curHana. BelbpaTb NCTOYHMK CUIHaMa M NOPOroBbIA YPOBEHD.

KocHutecb Protocol Config/Hactp LLnHbI ona poctyna B MEHIO HAaCTPOMKKM NMPOTOKOAa.
HacTponTb CKOpPOCTb Mepedauyn pAaHHbiX, AN 3TOro KOCHUTecb nyHkta Nominal
Baud/HomCkopocTtbs n BbibpaTb 3HadeHue ckopoctu: 5 kb/s, 10 kb/s, 20 kb/s, 50 kb/s,
100 kb/s, 125 kb/s, 250 kb/s, 500 kb/s, 800 kb/s, 1 Mb/s nnu Bpy4Hylo.

19.5.2 CuHXxpoHu3saumsa no npotokosiy CAN

1. HaxaTb KHOMKy Ha nepegHen naHenu ocumnnorpada WAM  KOCHUTECH
peckpunTopa Trigger Ha 3KpaHe Ans BX04a B MEHKO CMHXPOHM3aumun

2. KocHuTtecb Type/Tun v Bbibpatb Serial/llociegoBar.

3. KocHuTecb Protocol/llpoTtokon v BbibpaTe CAN

4. KocHuTtecb Setting/lMapaMeTpbl 3an aAnsa AoCcTyna B MEHHO:

ou

e Start/Crapt - CUHXPOHU3aLMS R
BbINOJIHAETCSA NO CTapTOBOMY 6uUTYy. Craprt B

e Remote/Ay - CUHXpOHM3aUNS Crapr
BbIMOJIHAETCA MO  yAaJeHHOMY  Kaapy ynanexKagp
(Remote Frame) c 3agaHHbIM ID.

e ID - CMHXPOHM3ALWS BLIMOMHSETCA MO D 5 e

yAaneHHoMy kaapy (Remote Frame) vnu
kaapy aAaHHbix (Data Frame) c 3agaHHbIM
ID.

ID+DATA - CMHXPOHM3AUNSA BbINONHAETCH
no kaapy AaHHbix (Data Frame) c
3aflaHHbIMK ID 1 gaHHbIMU.

ID+aHHEIe

Ownbka

. Error/Owunbka - CUHXPOHM3aLMSA
BbIMNOSIHAETCS Mo kaapy ownbku (Error
Frame).

19.5.3 UHTepnpeTtaumsa paHHbix CAN B Tabnuue
e Time — rop1MsoHTasbHOE CMELleHNEe Mexay TEKYLLMM KaapoOM 1 MapKepoM 3anycka.
e Type — Tun kagpa “D” - kaap AaHHbIX, “"R” — yaaneHHbIn Kagp.
e ID - NpeHTndukatop Kagpa, ocumnnorpad MOXET aBTOMATUYECKU onpenensTb AJNHY
naeHTudmkatopa kagpa (11 6ut nnm 29 6ur).
Length - annHa gaHHbIX.
Data - 3HauyeHue AaHHbIX.
CRC - 3HaueHune CRC (Umknnueckunin N36biTouHbIN Kopg).
ACK - but noaTBepXaeHus.

-2 f 0x012 C 0 0
-19.9490ms 0x0449571D 0x45 4E 54 5F 0x5681
-15.1293ms OxD56ATEDC Ox734E
-10.9295ms 0x07819F51 0x53 49 47 4AC 45 4E 54 5F 0x0C9B
-5.44975ms 0x0D12F30DC Ox4BAS
-1.24996ms 0x0449571D 0x45 4E 54 5F 0x5681

3.56980ms OxD56ATEDC Ox734E

3
4
5
6
7
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19.6 Mpotokon LIN

19.6.1 Hacrtpoiika napaMmeTpoB curHana LIN

1. B rnaBHOM MeHIO KOCHUTecb NyHkTa Analysis/AHanu3>Decode/flekogupoBaHue, nNs
[OCTyna B MEHI0 HacTpoeK AeKOoAMPOBaHUA.

2. KocHutecb nyHkTa Busl/llinHal w BbibpaTb OAHY W3 ABYX S4YEEeK ANS CO3[4aHus
HacTpoek: Busl/linHal wnv Bus2/lLInHaZ2.

3. KocHuTtecb nyHkTa Bus Protocol/[IpoTok0/1  C MOMOLLbIO YHMBEPCASIbHOrO perynsitopa
BbibpaTtb npotokon LIN. [ns noateBepXxaeHMs Bblbopa HaxaTb YHWBEpCabHbIN
perynsaTop.

4. KocHuTecb nyHKTa Protocol Signals/CurHas nons nepexoga B MEHKO HAaCTPOEK NapaMeTpoB

curHana. BelbpaTb NCTOYHMK CMIHaNa M NOPOroBbiA YPOBEHbD.

KocHutecb Protocol Config/Hactp LLnHbl ona pocTtyna B MEHIO HACTPOWMKKM NMPOTOKOAa.
HacTponTb CKOpPOCTb NepeAayn AaHHbIX, OJ18 3TOro KOCHUTEChb NyHKTa Baud/CKopocTb w
BblOpaTb 3HayeHune ckopoctun: 600 b/s,1200 b/s, 2400 b/s, 4800 b/s, 9600 b/s, 19200
b/s nnn Bpyu4Hnyto

ou

19.6.2 CuHxpoHu3sauus no nporokony LIN
1. HaxaTb KHONKy Ha nepegHen naHenu ocuwnorpada  WMAM  KOCHUTECb
AeckpunTopa Trigger Ha 3KpaHe Af19 BX0Aa B MEHIO CMHXPOHMU3aumn
2. KocHuTtecb Type/Tun v BbibpaTb Serial/Mocneposar.
3. KocHuTtecb Protocol/flpoTokos v BbibpaTb LIN.
4. KocHutecb Setting/lapameTps 3an nns 4OCTYNa B MEHHO:

e Break/MNpepbiBaHune - CUHXPOHM3ALMNSA
BbIMNOJIHAETCS MO NMpepbIBaHMIO Kajpa.

e ID - CMHXpOHM3ALMSA BbIMOJIHAETCS NO CTOM
6uTy, Npn ycnosmmn coBnageHuns 3agaHHOro Paspeie
naeHTudmkaTopa Kaapa. Paspuie

° ID+DATA - cMHXpOHU3aUUs BbINONHAETCA ID
no kaapy A4aHHbix (Data Frame) c
3agaHHbIMU ID N gaHHbIMU, ID+[anHele 1—) Hasag

. Data Error/Owmnbka - CUMHXpPOHM3aUMUS
BbIMOJIHAETCA NpU OBHapyXeHun owmnbku ChumBka
(KOHTpONbHas CyMMa, ID, 6ut
CUMHXpOHMU3aUMN).

CocToAHKE

19.6.3 UHTepnpeTtaumsa aaHHbiX LIN B Tabnuue
e Time - ropuMsoHTasbHOE CMeLleHNEe Mexay TEKYLMM KaapoOM U MapKepoM 3anycka.
ID - ngeHtndurkaTop Kaapa.
Data Length — gnnHa gaHHbIX.
ID Parity — KOHTpO/ibHblE 6UTbI MAeHTUhUKaTopa.
Data - 3HayeHue AaHHbIX.
Checksum — 3Ha4yeHne KOHTPOJSIbHOW CYMMbl.
Data Length 1D Parity CheckSum
4 00H ENT_ 93H
-363532ms 03H SIGLENT 8CH

36.7793ms 2 00H 46H

70.9443ms 2 00H 38H
105.109ms 2 00H 93H
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20 UBMEPEHUA C NOMOLWbIO KYPCOPOB

Kypcopbl — 3TO ropu3oHTasibHble M BepTMKaNbHble MapKepbl, KOTOpblie yKa3biBaloT X- u Y-
3HAYEeHUS Ha 3agaHHOM ocuwmnnorpamme (aHanoroBbiM KaHan, uMdpPOBOM KaHaa WMAM OnopHas

ocuuniorpamMmMa) WM Ha pesynbTaTaX MaTeMaTU4ecKux
BKJ/TIOYAIOT Hanpsi)keHne, BpeMsi, 4acToTy.

Ha)xMuTe KHoMKy |CUrosrs| Ans AOCTyrna B MEHI0 yrpaB/ieHUss Kypcopamu.

A. BKIOUYNTb / BbIKJIIOYUTb KYpPCOPbI

B. Bbibop pexuma KYpCOpOB: PYYHOM,
CNeXeHUe UM rno U3IMepPEHMUIo

C. Bbibop kypcopa pns ynpasneHus: X1( Y1),
X2 (Y2), X1-X2 (Y1-Y2)

D. YcraHoBKa 3Ha4vYeHunsa

Kypcopa

YHUBEpCANbHOW pYy4YKOWM WKW BUPTyasbHOM

Mo0XeHUs

BblbpaHHOro (>kectamm,
KJlaBuaTypom)

E. Bbibop Kypcopa

(ropm3oHTanbHbIE,

TMNa X, Y wnam XY

BepTMKanbHble,

ropu3oHTanbHble + BEpTUKalbHbIA), 3Ta
onumsa noaaepXxmBaeTcsl TONbKO B «PYy4YHOM»
pexume.

F. Bblbop MCTOUYHKMKaA CMrHana
Bbibop pexunma oTobpaxkeHus Kypcopos

H. Bbibop o0OMOpHOM TOYKM ANs KypcopoB X
(3apgepxxka unu NonoxeHune).

I. Bbibop onopHOM TO4YKM Ana kKypcopoB Y

(3agepxxka unu NonoxeHune).

20.1 Pe>XuM KypcoposB
PyuyHonn (Manual) -

Bpy4yHyl0 YyCTaHOBUTE MNONOXEHUE

npeobpasoBaHui.

& KYPCOPHI

Kypcopeb!

A

Pexum
B

PyuHo#

Kypcop
C

X1

Monoxexue

D

-360.0us

Tun Kypcopoe

X

McTouHmK

F

Ci

Crunb
G

DuKe

H Kypcop X OnopH

Monox

Kypcop Y OnopH

Monox

KypCOpOB.

(ropu3OHTaNbHbIN, BEPTUKANbHbIN, FOPU3OHTaNbHbIA + BEpTUKaNbHbIN).

otTn

Tunbl

pe3ynbTaThbl

KypCOpoOB:
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CnexeHune (Track) - Tun Kypcopa aBTOMaTUUYECKN YCTaHABIMBAETCA Ha «FOPU3OHTasbHbIA +
BEPTUKA/bHbIN». B 3TOM peXuMMe HacTpamBalTCA TOMbKO [OPM3OHTaNbHbIE KYypCOpbl, a
BEPTUKa/IbHbIE KYPCOPbl aBTOMaTUUYECKN NPUKPENSISIOTCA K TOUYKE nepecevyeHus Kypcopa u hopMbl
CUrHasa UCTOYHMKA.

N3mepeHne (Measure) - oTobpaxeHue BblOpaHHOro pesynbTata aBTOMATUYECKOro
N3MEpPEHUNS C MOMOLLbIO KYpPCOPOB.

20.2 Twunbl KypcopoB

X-Kypcopbl NpeactaBnsioT cobon aBe BepTMKanbHble WTPUX-MNYHKTUPHbIE NNHUK (X1 n X2),
KOTOpble MCMONb3YTCSA AN U3MEepPEeHUs BPEMEHHbLIX MapaMeTposB, B pexume BIMO unsmepsercs
yacTtoTta. Kypcop X1 (X2) no yMonyaHuto pacnofioxeH cnesa (cnpaBa) M MoXeT 6biTb NepeMeLleH
B Nobyto obnactb 3kpaHa. B pexume X1-X2 oba Kypcopa nepemellaroTcs OAHOBpeMeHHo. [ns
nepeMeLLeHNs KypcoOpoB HeobXxoaMMO WCMNONb30BaTb YHWBEpPCAsbHbIA perynsatop. Pe3ynbTatbl
namepenun (X1, X2, AT, 1/AT) BbIBOASATCS B NMpaBoOW 4acTu 3KpaHa.
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X-Kypcopbl (BpeMEHHOW AOMEH) X-kypcopbl (HAaCTOTHbIN LOMEH)

Y-Kypcopbl NpeacTaBnatoT coboM ABe rOpuU3OHTasbHble LWTPUXMNYHKTUPHble AnHum (Y1 un
Y2), KoTOpble  WCNONb3YKTCA ANS MU3MepeHusa HanpsbkeHus (B) mnum Ttoka (A). Ecnm B kauyectBe
NMCTOYHMKA WMCMNOMb3YyeTCs OocuManorpaMMma MaTtemMaTuKuW, TO eAMHMUbI U3MepeHus OonpeaenstoTcs
MaTeMaTmdeckon dyHkumnenn. Kypcop Y1 (Y2) no yMonyaHuio pacnosioxeH B BepxHeln (HMXHeN)
yacTu 3KpaHa u MoxeT 6biTb nepemelleH B nbyto ero obnactb. [na nepemelleHns Kypcopos
HeobxoAMMO MCNOAb30BaTb YHMBEPCaAsNbHbIN perynsatop. B pexumme Y1-Y2 o06a kypcopa
nepeMeLLarnTcs ogHOBpeMeHHO. Pe3ynbtaThl naMepeHnii (Y1, Y2, AV) BbIBOAATCHA B NMpaBon 4yacTtu
3KpaHa.
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20.3 OTo6parkeHns KypcopoB

rd

Pexum 1 (M1) Pexum 2 (M2)

e M1 - WHdopMauMs O MOJIOKEHUN KaXAOro Kypcopa MNPUKPENNISETCA K Kypcopy, a
MHpOpMaLUMA O pasHULE HaxoaAuTca Mexay [ABYMS KypcopamMu Cco CTpefikamu,
COEANHEHHbIMU C KYpcopaMmu. DTOT pexuM 6onee MHTYUTUBHO MOHSATEH.

e M2 - WNHboOpMauMs O MOJIOXKEHUN KaXAOro Kypcopa W pasHuua Mexay KypcopaMmu
oTob6paxalTca B 06/1aCTU Ha 3KpaHe. PerMoH MOXHO MepemellaTb XecTaMu, YTobbl He
nepekpbiBaTb GOPMY BOJSIHbI. DTOT PEXMM OTHOCUTENIbHO NTAKOHMYEH.

20.4 OnopHas To4dka

Ons kypcopoB X U Y onopHyto Touky. OnopHas Toyka — 3TO NpUBSA3Ka KYpCOPOB K TEKYyLEMY
BPEMEHHOMY/aMMNANTYAHOMY 3HA4YeHUo WAN  TEeKyLWeMy TMONOXEHMIO Ha 3KpaHe. [aHHas
HaCTpoOMKa UCMNOJIb3yeTCs NPpU U3MEHEHMN KO3 PULMEHTOB Pa3BEPTKM NN OTKJIOHEHMS.

X-Kypcopbl OrMopHas Touyka:

e  (dukcMpoBaHHOE BpEMEHHOE 3HayeHne - TpU U3MEHEHUMN BPEMEHHOW pa3BEPTKMU
(koadbdumuMeHT pas3BepTKM) 3HaAYeHuMe KypcopoB X oOCTaeTcs (UKCMPOBAHHbLIM BO
BpeMeHHon obnacTu.

e  (dDuKcMpoBaHHOE MOJIOXEHNE - MPU WU3MEHEHWUM BPEMEHHOW pa3BepTKM Kypcopbl X
OCTalTCA (PUKCMPOBAHHBLIMM B MO3NLINM CETKM Ha AUCMIIEE.

Y-KypCopbl ONopHas To4ka:

e  (dukcMpoBaHHOE aMNNMTyAHOE 3HAYeHWe - MpU M3MEHEHWM BEpPTUKANbHOro MacwTaba
(KkoadbdDMUMEHT  OTKJIOHEHMS) aMNAMTYAHOE  3HA4YeHMe KypcopoB Y  ocTaeTcs
HEN3MEHHbIM.

e  (dDukcMpoBaHHOE MOJSIOXEHME - MPU U3MEHEHUW BepPTMKaANbHOrO MacwTaba kypcopbl Y
OCTalTCa PUKCMPOBAHHBbIMX B MO3NLNM CETKU Ha Aucnsee.

MpuMep NpuUBEAEHHbIA HUXE AEMOHCTPUPYET BAUSHUE BbIOpaHHOM OMOPHOM TOYKM KYpCOpPOB

X npun MmacwTtabupoBaHnn curHana.

SiE
B Utility J Display 17 Acquire ™ Trigger £ C [ Measure P Math B Analysis

f

ng 201912113

KoadpdunumneHT passeptkn 50 Hc/gen, X1= -50 HC = -1gen, X2 = 100 HC = 2pen
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& Utility 3D f e ™ Tngger # e B Math

B kayecTBe onopHOM ToukuM Bbi6paHO dmkcMpoBaHHoe nosoxeHne. KoadhduuneHT passepTku
ycTtaHoBneH Ha 100 Hc/pen. [lonoXeHue KypCOpOB OTHOCUTENIbHO CETKM 3KpaHa ocTaeTcs
HenmsMeHHbIM, X -1 pgeneHne wn 2 peneHud. lpu 3TOM MNOSOXEHME BO BpeMeHHOM obnactu
na3meHmnocb, X -100 Hc n 200 Hc.

 Ltlity

B kauecTBe oMNoOpHOM TOYKM BbibpaHO PMKCUMPOBAHHOM BpeMeHHoe 3HauveHne. KoadpdunumeHtT
pa3BepTkn yctaHoBneH Ha 100 Hc/pen. lonoxeHwe KypCOpoB OCTaeTcsa (PUKCMPOBAHHbLIM BO
BpeMeHHon obnactn, X -50 Hc n 100 Hc. Mpn 3TOM n3MEHSET NOJI0XEHME Ha ceTKe aKkpaHa, X -0,5
penenva n 1 neneHuve.
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20.5 Bbi6op M NnepeMeleHnEe KypcoposB
20.5.1 YnpaBsieHMe KypcopaMu KacaHUeM 3KpaHa

Kypcopbl MOXHO BblbMpaTb W MepemewaTb HENoCpeaCTBEHHO XecTaMu M YHUBepCasbHOM
PYYKOM Ha nepeaHen naHenn, KpoMe TOro, X MOXHO BbibpaTb B AMaNOrOBOM OKHE KYPCOPOB.

Utility M Trigger  H: Cursors [ Measure Acquire [ Display &) Analysis CURSORS

Timebase Trigger  C10C
000s  500ns/div Auto 000V 115516
250kS  500GS/s Edge Rising 2018/9/7

MNepemeleHne Kypcopa KacaHMeM 3KpaHa

KocHutecb obnactm otobpaxeHuns A X (mnn A Y) B pexume M1 mn nepetawmte ee, 4TobbI
OAHOBpPEMEHHO rnepemelaTb ABa Kypcopa, KakK MOKa3aHO Ha PUCYHKE HMXe. DTO 3KBMBANEHTHO
onepauunn ¢ TMNom Kypcopa X1-X2 vam Y1-Y2.

- f = 1.000000MHz
5 Utility ™ Trigger # Cursors . Measure Acquire (J Display ) Analysis T

CURSORS

Timebase Trigger  c10C

0.00s 500ns/div Auto 000V  11:55:16
250kS  5.00GS/s Edge Rising 201897

20.5.2 YnpaBsieHMe KypcopaMu YHUBEpPCaNbHbIM PErynsitTopom

MepemMecTnTe Kypcop, NOBEPHYB YHMBEPCaANbHYI py4yKy Ha nepegHei naHenu. Haxmurte
pYuYKy, 4TO6bl BblbpaTb pa3Hble IMHUM Kypcopa. Hanpumep, ecnn TeKywuM KypCOpoM siBASIETCSH
X1, HaxxMuTe, 4YTobbI BbiIbpaTbh X2, U HAaXXMUTE eLle pas, YTobbl BbibpaTh X1-X2.

XecTbl nepeMellaloT Kypcop 6bICTPO, HO HE TOYHO, @ py4YKa nepeMellaeT Kypcop TOYHO, HO
He Tak O6bIcTpo. Bbl MoXeTe wucnonb3oBaTb 06e KOMOMHaUMM B COOTBETCTBMM C BallUMU
NnoTpebHOCTAMU: BO-MEPBbIX, C MOMOLLbIO XXECTOB AOCTUraeTcs rpybass HacTpoMka, a 3aTeM C
NMOMOLLIbIO YHMBEPCANbHOW PYYKM BbINOJIHAETCS TOYHAs HacTpolika.

20.5.3 YnpaBsneHue KypcopaMm yepes MEeHIo

KocHuTecb obnactm uMeHu Kypcopa B
AManoroBoM OKHe, Bblbepute kypcop (M) BO
BCM/IbIBAOWEM CMNMCKE, a 3aTeM MoBepHuUTe
YHUBEPCASbHYIO PYUKY, 4yTOObI
OTperynmMpoBaTb NOJOXEHUE.
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21 ABTOMATUYECKMUE USMEPEHUSA

ABTOMaTU4eCcKkMe u3MepeHunss - 3TO NpeaBapUTEsIbHO 3anporpamMMUpoOBaHHbIE Mpouenypbl
N3MepeHuns, CcoKpallarowme onepaumm nNo HACTPOMKE KYypCOpPOB B CTAHAAPTHbIX CUTyauMAaXx, Takux
Kak W3MEpeHus BpeMeHW HapacTaHus, cnaja, amnaumTyabl NUK-NMK W T.4. ABTOMaTM4yeckue
U3MepeHns PpeKOMeHAYyeTCs WCNOAb30BaTb MNpPW  aBTOMATMYECKMX BbIYMCNEHUAX MNapaMeTpoB
curHana ocuwanorpamm. Ocuwmnnorpadbel cepum AKUM-4140 obecneumBatoTr 6onee 50 Bmaos
aBTOMaTUYECKMX U CTAaTUCTUYECKUX N3MEPEHUN.

Ecnn no kakom-To npuynmHe napaMeTp He MoxeT ObiTb KOPPEKTHO BbIYUC/EH, B 6roke
n3MepuTencHon uHAOpMauMM Ha 3KpaHe MoABUTCS Npeaynpexgawwmnn cuMmBon ***  yrto
NO3BOJISIET CAeNaTb BbIBOA O KOPPEKTHOCTU AaNbHENLWNX AENCTBUN.

Mpn wmn3MepeHUM HeKOoTOpbIX NapamMeTpoB, Hanpumep, Mean (CpeagHee 3HaueHue)
BblUMCNAETCS eAMHCTBEHHas BenanuymHa ANs BCero MaccuBa AaHHbIX B OKHe. B apyrux cnydasx
(BpemMsi HapacTaHusl) napaMeTp BblUMCASETCA AN BCeX Todek peanm3aumn. OgHakKo Ha 3KpaH
BCeraa BbiBOAUTCS nocnegHee (4058 AaHHOW peannsauum 3Ha4YeHume).

Ocuunnorpadbl cepumn  AKWUM-4140 ™MoryT BbINOAHATb M3MEPEHUS OAHOBPEMEHHO MO
HEeCKO/IbKMM KaHanam, oTobpaxkas Ha 3KpaHe A0 5 u3MepeHun Co CTaTUCTMKOM B pexume
oTtobpaxeHms M1 mn po 12 napametpoB (6e3 cTaTUCTUKKM) B pexumme M2. [na npocrtoro
0TOOpaKeHnss MakCMMasbHOro 4mcia M3MEepeHMn Ha 3a[4aHHOM KaHase MOXHO MCNoSb30BaThb
pexum Simple/flpoctosi. [Ana 0oTOOpaxKeHus mn3MepeHusl Ha KOHKPETHOM BpEMEHHOM OTpe3Ke
HeobxoamMMo ncnosnb3oBaTb dyHKUMIO Gate/uarna3oH.

Axkun Trig'd

3 yrunuter [ Aucnnein  1Ti C6opUng ™ Cunxp 3F Kypcopsi [M\Wamepenns P Marem & Ananus 1(C1) = 999.9997Hz D W3MEPEHWA

Wamepenua

Pexum

MpocTon

Hactpoika

Yganuts
< n

WHCTpyMeHTbI

Cratuctvka

W3MEP Muk-Tnk(C1) CpepH(C1) Mnow@DC(C1) Lmknsi(C1) -BanT(C1)

3HaueH 3.07059V 1.4800560V 7.4002801mWb 4 499.9960us MapameTps
CpegH 3.0612496V 1.480296916V 7.400607534mWb 4.00 499.995796us

Mun 3.05882V 1.4784600V 7.3923002mWh 499.9923us

Maxc 3.08235V 1.4819180V 7.4095544mWb 499.9987us

Pk-Pk 0.02353V 0.0034580V 0.0172542mWh 0.0064us A

Cotkn 4.8413mV 666.395uV 2.998987uWb 999ps 0.00009%

Cuer 4 7 620

MucTtorpamma

DCIM Paz3sepTka CuHxp C1DC ¥ &
1X 500mV/. 0.00s 500us/div AsTto 149V 22:16:28
FULL  -1.48V. 2.50Mpts  500MSals ®poHT  HapacT  2022/8/29

A. O6nactb oTobpaxeHunsa curHana, aBTOMaTUYECKU CXKUMaeTcs Npu oTobpa)keHun Apyrux
OKOH
B. O6nactb oTobpaxeHus napameTpos «Bce namMepeHunsa»
C. MapameTpbl namepeHms n obnactb oTo6paxxeHnss CTaTUCTUKHK
D. [Odwnanorosoe oKHO «N3MepeHunsa»
Haxmute KHoOMKy Ha nepeaHen naHenn npubopa JANd Bxoda B MEHIO
ABTOMaTUYECKUX U3MEPEHUIA.
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B W3MEPEHNA
BkNounTb / BbIKOUNTL U3MEPEHUS

B. Bblbop pexuM usMepenusi: Simple/MpocToit A"'““epe”"‘“

mnn Advanced/PacwupeHHbiri. B «lpocTtom»

pexunme oTobpaxkarTcs OCHOBHblE B Pexum

rnapameTpsbl BbI6paHHOro KaHana. B Mpoctoi

«PacwmnpeHHOM» peXxXnuMme MOXHO nobaBnaTb
Hactpoitka

N3MEpPEHNA, nepekKkyaTb peXunm
OTO6pa)KEHMF|, BKJ/1lOYATb CTATUCTUKY. D

. . < Yaanute
,D,OCTYI'I B MEHIO HACTPOUKUN U3SMEPEHUMN.

OunctuTtb Bce Bbl6paHHbIe N3MEPEHUA.

E <> Tun

Bbibop Tvna usMepeHus.

mmo O

Bbi6bOp  AOMONHWUTENbHbLIX  WUHCTPYMEHTOB
U3MEpEeHUIn, BK/OYAs TPEeHAbl, Kypcopbl, VHCTpyMeHTS!
Tpeku.

Crartuctuka

BknounTb / BbIKNHOUNTL CTaTUCTUKY.

H. JocTyn B MeH HacTpOeK CTaTUCTUKMU.

H MapameTpsl

21.1 Hacrtpoika napaMmeTpoB

BbibepuTe paclUMpeHHbIi peXUM U3MEpPEeHUNn U KocHuTecb TYPE/Twum B [MAnoroBOoM OKHe
M3MEepeHUsa WM KOCHUTeCb + B o0b6bnactn oTtobpaxeHus napaMeTpoB WU3MEpPeHUs U CTaTUCTUKW,
4TO6bI OTKPbLITL OKHO Bbl6Opa NapaMeTpos:

BriBop U3MEpEHUA

MCTOUHMK HacToMcn BepTuxan lopuzoHT PazHkie 3apepx

C1 A
MMer-Mk D e AMHIHS AmMnnuTtyga
CpegH

}_f Mepnog, }H—f Yactota

T

-CHBaMH OTHOWeHWe ANHTENBHOCTH OTPMUATENBEHOMD MMNYNLCA B CMIHAaNE K Nepruody curHana E

A. BblbOp UCTOUYHMKA CUTHaNa ANs BbIMOJIHEHUS N3MEPEHUSI.

B. Bknagku knaccudukaumm napaMeTpoB WM3MEpEHWI, BKKOYAs 4YacTO WCMNoJSib3yeMble
(Favorite/Mactolcn) amnauTtygHble napameTtpbl (Vertical/BepTukan), BpeMeHHble
napameTpbl (Horisontal/Topn3oHT), pa3Hble napameTpbl (Miscellaneous/Pa3sHbie) w
n3MepeHns BpeMeHHbIX 3aepxek Mexay kaHanamu (CH Delay/3anepx).

C. TMapameTpbl. KocHuUTeCcb napameTpa, KOTOPbIA HYXHO M3MepuTb, 4TOObl aKTUBMPOBaTb
€ro, U KOCHUTECb ero CHOBa, YTOObl BbIK/HOYNTL NapaMeTp.
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D. TlloaceeyeHHble napaMmeTpbl BbiBeAeHbl Ha 3KpaH. Ha pucyHke BbllWe aKTUBMPOBaHbI
«Mnk-Tnk» n «CpegH».
E. OnwucaHue nocnegHero BbiIbpaHHOro napaMeTpa.

Mopspok aencTteuii ans gobaBneHMs napaMeTpa M3MepeHUs — BblbpaTb UCTOYHMK CUrHana
«Source/UcTo4YHMK» B L[MANOroBOM OKHe, a 3aTeM BbibpaTb MNapaMeTp B OKHE MapaMeTpoB.
Hanpumep, u4tobbl nobasButb uaMepeHus [Muk-Muk ana Cl n usMmepenus [lMepuopga ans C2,
BbINONHUTE cneaylwme AenCTBUS:

Source/UctouHnk>C1/KAH1>Vertical/BepTtukan>Pk-Pk/Mnk-Mnk

Source/UctouHnk>C2/KAH2>Horizontal/lopn3oHT>Period/lMepuoa

Ona wuv3MepeHuss BpEMEHHbIX 3agepxek wMexay KkKaHanamu: (CH Delay), nockonbky
KONIMYECTBO 3a[eNCTBOBAHHbIX WCTOYHMKOB 6Gonbwe 1, warnm p[ns  ykKasaHusa UCTOYHMKA
OT/INYaKOTCS:

BbIGop uaMepeHun

MCTOUHMK . YactoMcn BepTukan FopuaoHT PasHble 3anepx

C1

B E £ e
MCTOUHMK ®aza B L"] Cogwr

C1
2 FrRE

9 . L'-[ FFLF

" Al A
TsU@R Tsu@F *f Th@R Th@F
B B B 1]

B obnactn Bbibopa napaMeTpoB CHayasla yKa3blBAaeTCS KaHas, COOTBETCTBYIOWWUA UCTOYHUKY
A, a 3aTeM KaHaJj, COOTBETCTBYHOLWNIA UCTOYHMKY B. HakoHel, BbibMpaeTcsa napamMeTp UsMepeHus.
Hanpumep, utobbl akTMBMpOBaTb M3MepeHue cMmelweHns mexay Cl n C2, Heo6xoa4nMMO BbIMONMHUTL
cneayrouwme waru:

Source A/WctouyHuk A> C1/KAH1> Source B/WNctouHuk B> C2/KAH2> Skew/CaBur

Mocne Bblbopa NapameTpa oH NosSBUTCS B 06nactm oTobpaxkeHns napamMeTpoB U CTaTUCTUKMU:

W3MEP k- ) C [ y Livkren(C1)

3HaueH Bl 4

KocHutecb + B nycton obnactu, 4tobbl fobaBuTb NnapameTp.

KocHuTech - B NpaBOM BepXHEM Yriy KaxAaoro napamerpa, 4tobbl 3aKpbiTb NapameTp.
KocHuTecb X B npaBoM BepxHeM yriay obnactu, 4tobbl 3aKpbiTb U3MEpPEHHUE.
KocHuTecb CLEAR B AManoroBoM OKHe, YTobbl 3aKpbiTb BCE NapameTpbl.

Bknagka «Favorite/Mactolcn» wmcnonb3yetrcsa ANs XpaHEHWs 4acTo MCMOofib3yeMbliX BWAOB
n3MmepeHuin. Monb3oBaTeNb MOXET HacTpauMBaTb AaHHYIO BKAady CaMOCTOATENbHO. Ha AaHHON
BK/lagkKe MoXeT 6biTb coxpaHeHOo A0 20 BUMAOB M3MEPEHUI. Haxmute U yaepxXumBanuTe 3MEMEHT,
yTo6blI A06aBUTL NN yAanuUTb ero Ha Bkagky «Favorite/MactoMcn». Ha kKapTMHKe HUXXe nokasaH
npuMep nobaBneHUsa 04HOIO U3 U3MEPEHUN B pa3aen YacTo ncnosb3yemsble.
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Yactolcn Beprukan FopuaoHT PasHble 3afepx

Mepuog, ; YactoTta BpemAa@makc Bpen

+0nut -t Mm +CKBaMH -CHBEMH

[oBaeuTte B YacTolcn

+BonIT

BpHapact

Ona ypaneHms wun3 BkNagku <«Favorite/Mactoicn» HeobxoauMMo Ha)aTb M yAepXuBaTb
3/1IEMEHT KOTOpbIM Heob6XoAMMO yAanuTb M3 4YacTO WMCMONb3YEMbIX M BO BCM/IbIBAIOWEM MEHIO
BblbpaTb "Yaanutb us Yactocn” :

Advanced/PaclnpeHHblie>Type/Tun>Favorite/Yactocn>Period/Mepnoa> Delete from
favorite/YananuTtb U3 4acto MCMOJIb3YEMbIX.

YacTolcn Beprukan Fopv3oHT PazHbie

Mus-Tnk HiH3Hau Amnnuryga

CpegH
PeA Harti

T

¥oanute 13 Yactolcn

a NAMMTE U3

}_f Mepnog, }H—f Yacrota —"il L n
k=
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21.2 Twvn naMepeHwusn

21.2.1 AMMINTYAHDbIE NapaMeTpbl
MpeacrtaBneHbl 19 napaMeTpoB:

Makc MmH MrE-TMik

AmnnuTyga 7 Yposd

LinknCpepn LimknCTOTRN

LinknCK3 MeguaH UnknMen

FOV RPRE

Pazmax (nuk-nuk)

basoBafA NWMHKWA

Max/Makc: Mo10XNTeNbHbIN MUK HaMpsXXeHns

Min/MuH: OTpuuaTenbHbI MUK HaNpsSXeHns

Pk-Pk/Muk-Muk: Pa3HOCTb MexAay MOSIOXUTENbHLIM W OTpUUATENbHbIM MUKaMU
Hanps»eHun (=Vmax — Vmin)

Top/Bepx3Hau: lM3MepeHne BepxHero 3HaueHus ¢GOpMbl curHana, B npegenax
YCTaHOBJ/IEHHOI0 OKHa

Base/HwxH3Hau: N3mepeHne HuxHero (6a3oBoro) 3HavyeHus ¢opMbl curHana, B
npeaenax yCTaHOBMEHHOrO OKHa

Amplitude/AMmnnutyaa: Pa3Huua Mexay BEPXHUMM UM HUXHMUM 3HA4YEHUEM YpPOBHS
curHana (=Vtop — Vbase)

Mean/CpepgHee: CpegHee M3 3HayeHUM (CyMMa 3HAUYEHUI CUrHana, AeneHHas Ha
KOJINYECTBO TOYEK)

Cycle mean/LUukn CpepHee: YcpeaHEHHOE HanpsXXeHWe nepBoro umnknia

Stdev/CrOTkn: CTaHgapTHOE OTK/IOHEHME BCEX 3HAYEHUN OaHHbIX

Cycle Stdev/Uukn CTtOTkn: CTtaHOapTHOE OTK/IOHEHWE 3HAUYEHUI AaHHbIX MepBOro
umKna

RMS/CK3: WN3mepeHue cpegHekBagpatTudeckoro 3HadeHuss (CK3) dopMbl curHana
(KkBagpaTHbIA KOpeHb U3 CYMMbl KBaApaTOB 3HAYEHWN CUrHana, AeNeHHOW Ha KOMM4YecTBO
TOoYeK)

Cycle RMS/Uukn CK3: W3MepeHne cpegHekBagpaTundeckoro 3HadeHusa (CK3)
dopmMbl cnrHana (KBagpaTHbI KOPEeHb M3 CyMMbl KBaApaTOB 3HAaYe€HWUN CUrHana, AeneHHOM
Ha KO/IMYECTBO TOYEK) NepBoro umknia

Median/MeaunaHa: CpegHee OT 3HAaUYEHUN OCHOBAHUS N BEpPLUMHbI. Takoe 3Ha4yeHue,
yTo 50% nNOyYEeHHbIX TOYEK HaXOAATCH Bbiwe ero, a gpyrue 50% — Huxe.

Cycle Median/UunknMeguaHa: MeanaHa nepBoro unkna.
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Beibpoc+

BepxHAa AMHUA

_____ 2y p e AT e e N o BasoBan NMHUA
(Base)
NokanbHein Min Buibpoc-
BbI6pOC - BeMYMHA WCKAXEHWUS, C/EAYIOLWEro 3a MOJIOXKUTENbHbIM (OTpULATENbHbIM)
(GpOHTOM MMNyNbCa, Bbipa)KeHHas B NMPOLIEHTAxX OT aMNIUTyAbl:
- _ local MAX - D Top o
ROV (rising edge overshoot) = Amplitude x 100 %,
raoe ROV - Bbibpoc+
FOV (falling edge overshoot) = Base - D local MIN _ ;5 %,

Amplitude
roe FOV - Bbi6poc-

Overshoot (FOV)/Bbi6poc-: OTpuuaTtenbHbll BbIGPOC Yy OCHOBaHWs uMNynbca,
nocsne 3aBepLleHnss cnaga uMnynabca

Overshoot (ROV)/Bbi6poc+: [lonoxuTtenbHblli BbIGpOC Ha BepLIMHE MMIMYyNbCa,
nocsne 3aBepLleHns HapacTaHUa UMnNynbca

NloKkanbHbIit Max MNpeasbibpoc-
~ad BepxHAs AUHWA

(Top)

Basopan NMHUA
(Base)

MNpeaseibpoc+ " NokanbHblii Min

MpeaBbI6GPOC - Be/MYMNHA MCKaXeHus, npeawecTBytoLlero MONOXUTENBHOMY
(oTpnuaTenbHOMy) POHTY MMNY/bCa, Bblpa)XXeHHas B NPOLUEHTaxX OT aMNAUTyAbl:
Base - D local MIN

RPRE (rising edge preshoot) = Amplitude x 100 %,
roe RPRE - npeasbibpoc+
FPRE (falling edge preshoot) = local MAX — D Top x 100 %,

Amplitude
roe FPRE - npeasbibpoc-

Preshoot (FPRE)/MNpeaBbi6bpoc-: [peaBblbpoc Ha BeplwMHe wuMNynbca, nepej
cnagatmowmm HpoHTOM.

Preshoot (RPRE)/MpeaBbi6bpoc+: [MpeaBbibpoc y OCHOBaHMS wuMNynbca, nepeg
HapacTalwWwmnM HGPOHTOM.

YpoBeHb@CUHXP: BenunumMHa HanpsXeHus Mexay MapKepoM YpPOBHSA 3arnycka W
MapKepoM KaHana.
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21.2.2 BpeMeHHble napaMeTpbl
BkntoyarT B cebs 17 napamMeTpoB:

Mepwog, }H—f YHactota BpemA@makc

+ T -+ = Ot +CHBRKH

+BAnuT L J -Bgnut i - T@M
T H H

u
BpHapact J LL— BpCnap,

Bpemsa Bpemsa
HapacTaHua cnaga

—-I — I.; lNMoporoeble YPOBHMU:
S i sepxHun 90%
| | e
1 \'&

ZL-—--- cpeaHuin 50%

- HHUIA 10%

— ) ———— -’
ANUTEeNbHOCTb+ ANUTensHOCTb-
e Mepuog
Period/MNepuona: Mepuvog  curHana (M) - MHTepBan Mexay  AByMS

nocnefosaTesibHbIMM TOYKAMM Ha (PpPoOHTaxX OAMHAKOBOM NOASPHOCTU, B3SATbIMW Ha CpeaHEM
noporosoM yposHe (50%).

Freq/YacroTta: Yacrtota curHana(=1/T)

Time@max/BpemMa@mMakc: opn30oHTanbHas KOopAuHaTa MaKCMMasnbHOro
3Ha4yeHwus.

Time@min/BpeMa@MuH: Opu30HTasbHas KOOpAMHATa MUHMMANIbHOIO 3HaYeHusl.

+Width/+AnntenbHOCTb: ANNTENbHOCTb MNOJOXKUTENBLHOIO MMMynAbCa — WMHTEpBan
Mexay ABYyMsl nocnegoBaTefNlbHbIMM TOYKaMun Ha pPOHTE M cpe3e UMNynbca, B3ATbIMW Ha
cpeaHeM NoporosoM ypoBHe.

- Width/-AnutenbHoCTb: [ANUTENbHOCTb OTpULATENBHOINO MMMyfbCa — WHTepBan
Mexay ABYyMsl nocnefoBaTeflbHbIMM TOYKaMu Ha cpese U hpoHTe uMnynbca, B3ATbIMW Ha
cpeaHeM NoporoBoM ypOBHeE.

+Duty/+CkBaXxXHOCTb: OTHOLWEHNEe ANUTENbHOCTU MONOXUTENbHOr0 MMMysibCa B
curHane kK nepuoay curHana = (AnutenbHoctb+/T) X 100%.

-Duty/-CkBa>XHOCTb: OTHOWeEHNE AANTENbHOCTU OTpUUATENIbHOro WMMNynbca B
CurHane K nepuogy curHana = (AnutenbHocTb-/T) X 100%.

+BWidth/+BOnuT: 1nTenbHOCTb MOJIOXUTENBHOIO NakeTa — AJIMTENbHOCTb NakeTa
MMNYAbCOB, OT NnepBoro GpoHTa, A0 NociegHero cnaga.

-BWidth/-BOAnuTt: [OnuTeNbHOCTb OTpMLATENIbHOIO NakeTa — A/INTENbHOCTb MNakeTa
MMMNYyNbCOB, OT MEpPBOro cpesa A0 nocnegHero ppoHTa.

Delay/3anepikka: Bpemsa OT Touku 3anycka go nepsoro nepexoga 50%-n ypoOBHS
curHana

T@M: Bpems Mexay TOUKaMu 3anycka B 3aBMCUMMOCTM OT YPOBHSI CMHXPOHM3ALMWN U
HaKNOHa.

10-90%Rise/HapacTaHue: Bpemsa HapacTaHWa MMNynbCa OT HMXKHEro 40 BEPXHEro
noporoeoro ypoBHsi (10%~90%).

90-10%Fall/Cnaa: Bpemsa cnaga mMmnynbca OT BEPXHEro A0 HWXXHEro noporoBoro
ypoBHs (90%~10%).
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20-80%Rise/HapacTtaHue: BpeMms HapacTaHUs MMMyAbCa OT HMXXHEro A0 BEPXHEro
noporoeoro ypoBHsi (20%~80%).

80-20%Fall/Cnaa: Bpemsa cnaga vMmnynbCca OT BEPXHEro A0 HWMXXHEro rnoporosoro
ypoBHs (80%~20%).

CCJ: PasHuua Mexay ABYMS nocnenoBaTesSibHbIMM NepmoaamMu.

21.2.3 Tpoume nsMmepeHus
Mpoune namepeHmns BKOYAKOT B cebst 16 napaMeTpoB:

+Mnow@DC i F¥1¥™ nnow@DC 1 Adclnow@DC

+Mnow@AC -Mnow@AC F¥ W nnow@ac AbcTnow@AC

LiMKnel (F. Kon®poHToB 1 v KonCnapgoe OpoHTE 061

— ] —

[Ty

Monoxynsc OTpuulTynsc + 't CropHapact CrkopCnag
L=

+Area@DC/+Mnowaab@DC: lMnowanb NONOXKUTENBHON OCLMANOIPaMMbl, Bbille HYNS.

-Area@DC/-Mnowapab@DC: lMnowaab oTpMUaTENIbHON OCUNANONPaMMbl, HUXE HYNS.

Area@DC /NMnowaab@DC: CymMmapHas nnowaib oCUMAN0rpaMmsl.

AbsArea@DC/A6cMnowanb@DC: A6contoTHOE 3Ha4YeHne nNowaam oCUnIIorpaMmsl.

+Area@AC/+Mnowapb@AC: lMnowaab NOMOXUTENBHON OCUWANONPaMMbl, Bbille CpeaHero
YPOBHS.

-Area@AC/-Mnowaab@AC: [Mnowaab OTpUUATENLHOMW OCUWMNIONPAMMbl, HUXE CpeaHero
YPOBHS.

Area@AC /Mnowaab@AC: [(nowaib OCUMNAOrpaMMbl Bbille CpeAHero YpPOBHS MWUHYC
nJaowaab HMXe CpeaHero ypoBHS.

AbsArea@AC/A6cNnowaab@AC: [nowaab OCUMANOrpaMMbl Bbille CpeaHero YpOBHS
nJtoC naowaab HUXe cpeaHero ypoBHS.

Cycles/Uuknbl: Konnyectso LUMKI0OB B NEPUOANYECKON OCLUMINOrpaMMeE.

Rising Edges/Kon®poHtoB: CyMMapHOe KOMMYECTBO MOSIOXKUTENbHbIX  (POHTOB
OCLMNIOrpaMMBbl.

Falling Edges/KonCnapos: CyMMapHOe KONMYeCTBO  OTpuuaTenbHbIX  (QPOHTOB
OCLMNIOrpaMMBbl.

Edges/®poHTbl O6W: CyMMapHOe KOMYeCcTBO BCeX (PpOHTOB OCLUMIIOrPaMMbl.

Ppulses/MonoxxMynbc: CymMapHoe KONMYECTBO MOSTIOXUTENbHbIX MMMNYJ/1bCOB.

Npulses/OTpuulynbc: CymmMapHoe KONM4YeCcTBO oTpulaTebHbIX UMMYNbCOB.

PSlope/CkopHapacT: ckopoCTb HapacTaHUs MoSIoXUTENbHOro poHTa.

NSlope/CkopoctbCnaa: CKOpoCTb Craja oTpuuaTtesnbHOro gpoHTa.
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21.2.4 ABTOMAaTUYECKME U3MEPEHUA BPEMEHHbIX 3aiep)XXeK MeXxAy KaHallaMun
N3MepeHUe 3aflep)XKU U3MEPSIET pa3HuULy BO BPEMEHW Mexay ABYMS KaHanamu. Bkwouyaer

14 napaMeTpoB 3a4epXKKKn:

Tsu@R

Caogur

L, 4 FFLF

Al ]
Tsu@F *  Th@Rr ** Th@F
B B ||

Phase/®a3a: Pa3HocTb a3 ABYX CUIFHANOB, BblpaXXeHHasa B rpagycax. T1 + T2 x 360
Skew/CaBur: Pa3HOCTb BpeMeHW ABYX HapacTtawwmx HGpOHTOB UCTOYHMKA A M UCTOYHUKA

B.

FRFR: BpeMeHHOW MHTepBan:

nepBblil HapacTaLWwmn GpoHT.

FRFF: BpemeHHOW MHTepBan:

nepsbli cnagarLwmn GpoHT.

FFFR: BpemeHHON wHTepBan:

nepBbIN HapacTaowmin GpoHT.

FFFF: BpemeHHOW uWHTepBan:

nepBbIN cnagatowmn GpoHT.

FRLR: BpeMeHHON WHTepBan:

nocneaHun HapacTarwmn GpPoHT.

FRLF: BpeMeHHOW WHTepBasn:

nocnegHuUn cnagatowmm dpoHT.

FFLR: BpeMeHHOW uWHTepBan:

nocnegHUn HapacTatowmin GpoHT.

FFLF: BpemeHHOW uWHTepBan:

nocriegHuUn cnagatowmm GpoHT.

NcTouHmnk A, nepsblid HapacTalowmim GpoHT, U UCTOYHUK B,
NcTouHnk A, nepsbiii HapacTawwumn ¢GpoHT, U NcTouHuk B,
NcTouHnk A, nepBbii cnagawowmnn @GpoHT, n UCTouHMK B,
NcTouHnk A, nepsbit cnagawowmii dpoHT, U UCTouHmk B,
NcTouHnk A, nepsbl HapacTalowmnm dpoHT, n UcTouHnk B,
NcTouHnk A, nepBbin HapacTarowmin GpoHT, u UCTouHnk B
NUcTouHuk A, nepsbit cnagawowm ¢GpoHT, n UNCToYHUK B,

NcTouHnK A, nepsbin cnagatowmii GpoHT, n UCTouHKuK B,

Tsu@R: Bpems ycTaHOBKW AaHHbIX, Nepes HapacTalowuM GpoOHTOM TaKTOBOro CUrHana.
Tsu@F: Bpems ycTaHOBKM AaHHbIX, nepes cnagarowmm dpoOHTOM TaKTOBOrO CUrHana.
Th@R: Bpems ycTaHOBKW AaHHbIX, NOCAe nepegHero dpoHTa TakTOBOro CUrHana.
Th@F: Bpems ycTaHOBKM AaHHbIX, NOCMe cnaja TakToBOro curHana.
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21.3 TpeHp
OYHKUMIO TpeHAa MOXHO BKAKUYUTL AN nboro napamMeTpa aBTOMaTtU4eckoro M3MepeHus.
TpeHA No3BOASET HabAaaTh 3a USMEHEHNEM BbIBpaHHOIO 3HAYEHUS C TEYHEHNEM BPEMEHM.

Max(C1) A

\/
/

-10s

Max:2.367V Min:2.333V

E F

O6nacTtb oTo6paxeHusa napaMeTpa M3MepeHus

O6bnacTtb oTobpaxeHus rpaduka TpeHaa

YBenuyeHne ananasoH BpeMeHn. KocHuTechb, Ans paclmpeHns BpEMEHHOro Anana3oHa.
Tekyliee 3HaueHne

MakcuManbHoe 3HaveHue

MunHUManbHoe 3HavyeHune

CpefgHee 3Ha4yeHue

C6poc cTaTucTukm

ITOMmMoO®mP

O6HYNUTb [AaHHble CTaTUCTMKWM W nepe3anyctutb c6op AaHHbIX MOXHO HECKONbKUMMU
cnocobamMm: HaxkaTb KHOMKY |CIear Sweeps| Ha nepegHen naHenu npmbopa, KOCHUTECb MYHKTa
Reset Statistics/Cépoc CTatucTnky B AVNanoroBoM OKHE HacTpoeK CTaTUCTUKU, UK HaXaTb CUMBON

O B 06/1aCTV 0TO6paxeHUs TpeHaa.

21.4 OTcne)xxuBaHue
OyHkumio otcnexuBaHusa (Track) MOXHO BKJIOUMTb TObLKO A/ BPEMEHHbIX MapaMeTpoB

(HanpuMep: yacToTa, BpeMsa HapacTaHus). [JaHHas dyHKUMS NO3BONSET 0TObpasuTb U3MEHeHue
BbibpaHHOro NnapaMeTpa BO BpeMEHHOW obnacTu.

11 5ikHz
11. GokHz
10 5OkHz
10.O0kHz

20.00ms 1000 s NS 10 B0ms 20.00ms

1000 — 370 BEepxHUIM Npenen CTaTUCTUYECKOro Ymcra B Kagpe, 3TO O3HA4YaeT, YTO 3HAYEHMS,
npesbilLalowWme 3ToT Npeaen, He 6yayT otobpaxaTbCsa Ha rpaduke Tpeka.
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21.5 Bbi6op pexxuMa oTo6parkeHust U3MepeHnn

B pacwupeHHOM pexnme wusMmepeHun (Advanced/PacluimpeHHbliii) MogaepXuBarTca ABa
pexunuma oTobpaxeHus: M1 n M2,

B pexume M1 oAHOBpeMeHHO oTob6paxaeTca A0 5 M3MepeHHbIX MNapaMeTpoB.

Korpa

CTaTUCTUKa BKJIKOYEHA, OHa OT06pa)KaETCH noA sneMeHTaMu mamepeHus. [nsa nobasneHnss HOBOro
N3MEPEHUA Heob6xoanMo KOCHYTbCA NYyCTOro ctonbua.

& yranwe [ Quennein 111 CGopiivg ™ Cumxp

W3MEP
3HaueH
Cpegx
MuH
Makc
Pk-Pk
Corkn
Cuer

ucrorpamma

DCIM
1X 500m\V/’
FULL -1.49V

B pexume M2 opgHOBpeMeHHO oTobpaxkaetcs A0 12 un3MEpeHWn napaMeTpoB.
CTaTUCTUKa BKJIIOYEHA, OHa pacCnpeaenseTcd B HpaBOVI 4acCTn 2J1IEMEHTA U3MEPEHUA. KocHuTtech
Onsa nobaBneHns HOBOro M3MepeHUs HeobX0ANMO KOCHYTbCS MYCTOM CTPOKM.

& yranwrer  CJ fvenned 7 CGopWngy ™ Cunxp

DC1M
500mv/

Mi-Muk(C1)
3.05882V
3.0603878V
3.05882V
3.07059v
0.01177V
3.9945mV
361

Bepx3Had(C1)
2.96748V
2.9674632V
2.96748V
2.96746V
0.00000V
0.0uV

361

3 Kypcoper [\Mamepenns D Marem

HinkH3Hau(C1)
2.76mvV
-827.5uv
-9.01mV
2.76mvV
1L.77mv
5.4151mV

361

B Ananus

v

AKnn Trig'd
f(C1) = 999.9996Hz

Mepuop(C1)
899.9986us
099.999996us
999.9940us
1.0000054ms
0.0114us
1.116ns

1444

W3MEP
Muk-Muk(C1)
Bepx3nau(C1)
Hukx3Hau(C1)
Nepwog(C1)

3HaueH
3.07059V
296746V
-9.01mV
1.0000009ms

3 Kypcopsl [eVMamepenns B Marem

CpeaH
3.0603197V
29674632V

-460.5uV
999.993990us

B Axanus

b 4

Mun
3.05882V
2.96746V

-9.01mV
999.9940us

o

PagepTka CHHXp
0.00s 500us/div AsTo
2.50Mpts  500MSals ®poHT

Axnn Trig'd
f(C1) = 999.9997Hz

B ———]

Makc Cotkn
3.07059V 3.9197mV
296746V 0.0uv

276mV 5.2443mV
1.0000054ms 1.111ns

Paseeptka CuHxp
0.00s 500us/div AsTo
2.50Mpts 500MSals ®poHT

B Hactpoiika Wsmep

Buiumen Amnn

Mopor

Pexum OToGpa

M2

[lnanazox

:) [EEETf

C1DC ¥ &%
149V 18:12:28
Hapact  2022/8/31

Korpa

B Hactpoiika Msmep

Beiuncn Amnn

Mopor

Pexum OToBpax

M1
Otobpax Npepen
12

[lnanazox

:) [EEETf

C10C ¥ &
149V 18:12:52
Hapact  2022/8/31




21.6 CraTUCTMKA U3MEepeHUn

Bkntounte dyHkunio Statistics/Cratuctnka, 4tobbl HabnogaTb pacnpeaeneHne naMepeHHbIX
3HAYEeHUN KaXkgoro BbiIbpaHHOro napameTpa.

Pe3ynbTaT aBTOMaTM4eCKMX U3MEpPEHUI OTObpa)aeTcs B HMXHEN 4acTu akpaHa npubopa, 3a
NCKJIIOYEHMEM, KOrAa BKAKOYEHA DYyHKUNA 0TOBpaXKeHus BCeX pe3ybTaToB.

WM3MEP I )
3HaueH

1.0000000(
C

1.00000

0.0115
1.04

Value/3HauyeHune - TeKylee nsMmepeHme

Mean/CpepgHee - cpeHee BCeEX U3MEPEHUI

Min/MuH - MMHUMYM BCEX U3MEPEHUN

Max/Makc - MaKkCMMyM BCEX U3MepeHUi

Stedv/CoTkn - cTaHAapTHOE OTK/IOHEHME BCEX M3MEPEHMUN
Count/Cuer - KONMYECTBO U3MEPEHUN

O6Hy1'IVITb AdHHbIE CTAaTUCTUKN WU Nepe3anyCcTtuTb C60p AAdHHbIX MOXHO HECKOJIbKNMU
cnocobamu: [Clear Sweeps| Ha nepeaHeit naHenu npubopa, KOCHUTECb NyHKTa Reset

Statistics/Cépoc CTaTtucTuky B 4MNaN0OroOBOM OKHE HACTPOEK CTaTUCTUKK, WM Ha)aTb CMMBON B
obnactn otobpaxeHns CTaTUCTUKM.

21.7 TI'ncrorpaMMa CTaTUCTUKM

Mocne BK/OYEHUS CTAaTUCTUKU MO BbIGpaHHbIM M3MEpeHUsM MoNb30BaTelb MOXeT TakXe
aKTMBMPOBATb CTATUCTUYECKYKD TUCTOrpammy. [ucTorpamMma oTo6pa)kaeTCsd B HMXKHEN vacTu
obnactn cTaTMCTUKU. DTO MO3BONSET MNonb3oBaTensaM O6bICTPO NpocMaTpuBaTb pacnpegeneHue
BEPOSATHOCTEN M3MEPEHHbIX NapaMeTpoB. LiBeT rmcrorpaMmMbl COOTBETCTBYET UCTOUYHUKY U3MEPEHUS
(kaHan 1 xenTbln U T. A4.).

0.0
0.0uv

32662

McTorpamma

OLI,Hy M3 CTaTUCTUHECKUX TUCTOrpaMM MOXHO BbIBECTU Ha OT,CI,eanbIVI 3KpaH Ana nony4dyeHua
noapobHon nHpopMauun. ns 3Toro Heo6xoAMMO KOCHYTbCS FMCTOrPaMMbl KOTOPYH Heob6xoammo
YBENMNYNTL, OTKPOETCA AOMNOHNTE/NIbHOE OKHO C YBeﬂMHeHHOVI FMCTOFpaMMOVI.

A. W3MepsieMbllt napaMeTp

B. O6nactb oTobpaxeHus TrUCTOrpammbl.
Ocb X npeactaBnsieT  M3MepeHHble
3HayeHMss, a ocb Y npeacraBnser
BEPOSATHOCTb.

Period(C1) ‘A

C. Ywucno oTcyeToB CTaTUCTUKKU

D. Tekywee 3HaveHne

E. Cronbey rucrtorpammbl (61H), KOTOpbIA
BKJIIOMAeT MaKCUMasibHOEe 3HayeHue w
BEPOATHOCTb nonagaHumsAa B AaHHOEe 0.99999820 0.99999980 1.00000140 1.00000300
3HayeHue. 0.99999900 1.00000060 1.00000220

Count: 476 Current:1.00000060ms Top:[1.00000068ms,1.00000072ms) 63.0%

C D E

F. KHonka 3akpbITUa OKHa MMCTOrpaMmbl
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21.8 “lMpocToin” pe>xknm naMmepeHumn

Mpn BKNOYEHMM MNPOCTOr0 pexuma wusmepeHun (Simple) Ha

OAHOBpeMeHHO oTobpaxatTcss Bce BblbpaHHble M3MepeHus Ansa BbibpaHHOro kaHana.

3KpaHe ocuunnorpada
LiBeT

WwpndTa oTobpakaeMbiX M3MEPEHUN COOTBETCTBYET LBETY YKA3aHHOro WUCTOYHMKa. XenTblid ans

KaHana 1, dnoneToBbIi ANA KaHana 2 u T. 4.

-4 28mV
1.50vV
1.50v
1.50V
1.50v
2.78%
0.0%

ROV
RPRE

L@t

222%
0.56%
233.33mV
1.00ms
1.00kHz
500.00us
500.00us

Max
Min
Pk-Pk
Top

Cycle Mean
Stdev
Cycle Stdev
RMS

Cycle RMS
FOvV

FPRE

Period
Freq

+Width
-Width

Base
Amplitude
Mean

21.9 [Ouana3oH aBTOMAaTU4YECKUX U3MEPEHUN
B cnyyae BO3HMKHOBEHWSI HEOBXOAMMOCTM M3MEPEHMS NapamMeTpoB
AvanasoHe peKoMeHAYyeTCs Ucnonb3oBaTbh dyHKUMO Gate/[dunanas3oH.

KocHutecb nyHkTa Gate/[uana3oH B [[WanOroBOM OKHe
HacTpoOMKM W3MepeHui, 3aTteM B 06/11aCTM CETKM MNOABATCA ABa
rOpuU3oHTaNbHbIX Kypcopa A n B. [luanoroBoe OKHO BPEMEHHOIO
nHTepBana byaet otobpaxeHo crnpasa.

Kypcopbl A n B ncnonb3yTca Ania onpeaeneHnsa gmMarnasoHa
BpPEMEHN AN u3MepeHusa napametposB. Ocuumnnorpad wusMmepsiet
napaMmeTpbl AaHHbIX TONbKO MexAay Kypcopamm A n B, nrHopupys
JaHHble BHE Ananas3oHa.

HacTpoika KypCOpOB BpeMEHHOro guarnasoHa aHanornyHa
HacTpomke 06blyHbIX KypcopoB. CM. «Bbibop 1 nepemewieHue
KypCOpOB» AJ1 NoAyYeHns nogpobHom nHpopmaumnn.

Ha pucyHKe HuXe nokasaH 3KpaH,
AvanasoHe NCNosb3yeTcs ANg U3MepeHus aMmnamTyaHbiX na

8 Yrunwmer 0 fwcnnein |

p ™ Cunxp

H Kypcope
|

Al
|

'
. -1.04ms
i

TucTorpauma
1X
FULL

DCIM
500mv/
-1.49V/

Pa3BepTka
0.00s

21.10 BblumcneHve aMmnamtyabl

B 3aAaHHOM BpEMEHHOM

AvanazoH

MpaHnya A

Mpannua B

Ipannya A-B

B KOTOPOM YHKUMUS W3MEepeHue BO BPEMEHHOM
DaMEeTPOB NPSAMOYFONbHOIrO CUrHana:

B Hacrpoiika Wamep

Boiuwen Amnn

Mopor

Peaxm OTobpax

M2

AvanazoH

TpaHnua A

Mpaxnuya B

Tpasnya A-B

D Hazap

Cuixp
500usidiv AsTo

2.50Mpts  500MSals ponT

B cooTBeTCTBMMK C pa3nnyHbiMn TUNaMU BXOAHbIX CWUIrHaAJIOB MOJb30BaAaTENN MOryT Bbl6paTb
COOTBETCTBYHOLLYIO CTpaTeErnmo pacy4eTa aMrintyabl, KOTOpasa MOXET U3MEPATb BEPXHNE U HUXHUNE

3HaYeHnsd ¢ 6onblIEN TOYHOCTbIO.
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Onsa Bbibopa cTpaTermm pacyeta aMnamTyabl HeO6XOAMMO B MEHK WM3MEpPEHUI KOCHYTbCS
Hactpovika/Config > Bbeiumucna Amrisi/Amplitude Strategy. OTobpasunTtcs cneaylouiee MeHio:

A. Bblbop cTpaTerunto pacyeta amnnutyabl. Ecnn ycrtaHoBneHo
3HayeHne «ABTO/Auto», cTpaterma pacyeta aMmnanTyAabl
6ynetr BbibMpaTbCs aBTOMATU4eCKM B COOTBETCTBUU C
BXOAHbIM CUrHasoMm, u4Tobbl obecneunTb MaKCUManbHYO
TOYHOCTb U3MEPEHHOr0 3HAYEHUS.

B. YcTtaHoBKa cTpaTterMm pacyeta MakCMMasnbHOro 3HayeHwus.
Ecnn ycrtaHoBneHo 3HadeHume «lucrorpamma/Histogram»,
6yneT yuuTbiBaTbCA 3HA4YeHWEe B BEpPXHEW MOJI0BUHE 7\ ettty
CUrHana, a 3Ha4yeHne C MaKCUMalbHOW BEPOATHOCTbIO ABTo
byaer maeHTU@UUMPOBAHO KaK BepxHee 3Ha4yeHue; eciu
YCTQHOB/IEHO 3HayeHume <«Makc/Max», MakcmMmasabHoe
3Ha4yeHue curHana éyaeTt naeHTUULUMPOBAHO KaK BepXHee
3HaueHue. C suuwensas

C. YcraHoBKa cTpaTermm pacyerta 6asoBoro 3HadeHus. Ecnu
yCTaHOB/IEHO 3HauyeHue «luctorpamma/Histogram», 6yaert
YUYNTbIBATbCA 3HAYeHME B HMXHEW MOSIOBMHE CurHana, a
3HaYeHMe C  MaKCMMasnbHOW  BEpPOATHOCTbO  bByaer
naeHTudnumnposaHo Kak 6a3oBoe  3HadeHue; ecnu

B BeuvcneHve

B Briuncn Bepx

Maxc

Do

YCTaHOB/IEHO 3HayeHune «MuH/Min», MWUHUMaNbHOE
3HayeHue curHana byaet naeHTUGUUMpPoBaHO Kak 6baszoBoe
3HaueHue.

D. Bo3sspaT B npeablayliee MeHto.

21.11 MNMopor nsMmepeHui

MoporoBble 3Ha4yeHUsl W3MEpeHun onpeaensalTca nonb3oBateneMm. Hanpumep, Aans
U3MepeHns ANMTeNbHOCTM MMMYyJsibCa MOPOr MOXHO yKasaTb, a He 3adumkcmpoBaTb Ha ypoBHe 50
%. [Ona wvu3MepeHus BpeMeHW HapacTaHWs MOXHO YyKas3aTb HWXHWUIA/BEPXHUMN NOporu, a He
durkcmpoBaHHble 3HaueHns 10%/90%.

M3MeHeHMe MoporoBoro 3HayeHus Nno yMOMYaHUIO MOXET U3MEHWUTb pe3ynbTaTbl M3MepeHus
COOTBETCTBYIOLWMX 3SNEMEHTOB M3MepeHus, TakKux Kak: rnepumoa, 4acrtota, +ANNTENbHOCTb, -
ONUTENbHOCTb, +CKBAXXHOCTb, -CKBaXHOCTb, +Banut, -Banut, 3apepxka, T@M, Bpems
HapacTaHus, BpeMs cnaga v gpyrue.

Ona n3MeHeHUs MOporoBbiX 3HAYeHWU aBTOMATU4YECKMX WU3MepeHuih HeobXxoaMMO B MeHIo
n3MepeHui KocHyTbcs Hacrporika/Config > lopor/Threshold. OTobpa3snTcs cnegytouiee MeHto:

[ B wa !

WcTounuk

Bbl6Op MCTOYHMKA ANS YCTAHOBKM NMopora U3aMepeHui.
Bbi6bop TMNa yCTaHOBKWM NMOPOroBOro 3HadeHus.
Acbomor

YcTaHoBKa BEPXHEN0 3HAa4YeHUA.

YCcTaHOBKa cpefHero 3Ha4YyeHu4.

D cremwit
L]

YCTaHOBKa HMXXHEro 3HauyeHu4.

mmoOoOw >

HUKHHIA
Bo3BpaT B nNpeabiayLlee MeHio. E

F 1_) Hazag,

Tvin YyCTaHOBKM NMOPOroBoro 3Ha4yeHus

B npoueHTax: YCTaHOBKa 3HayeHMss B MPOLEHTHOM OTHoweHWn OoT ¢dOopMbl curHana.
[Jnana3oH HacTpOMKN HUMXXHEro U BepXHero 3HadeHun coctasnseT 1% ~ 99%, HUXHee 3HadeHue
He JOJKHO MpeBblwaTb CpeHee U BEPXHEro 3HayeHune.

A6conoTHOoe 3HauvyeHue: YcTaHoBka abCOMTHOrO 3HayeHus B  COOTBETCTBUM C
YCT@HOBNIEHHbIM KO3 (PULMEHTOM OTKNOHEHUS. ADBCOMOTHOE MNOpPOroBoe 3Ha4yeHue 3aBUCUT oT
mMacwrtaba no BepTukanu, cMeweHus n kKoadpduumeHta ocnabneHmss npobHWKa. DTU 3HAYEHUS
OO/MKHbI 6bITb YCTaHOBMEHbI Mepes YCTaHOBKOW abContoTHbIX MOPOroBbiX 3HadeHwuin. HuxHee u
BEepxHee 3HauyeHWs orpaHuyeHbl Anana3oHOM 3KpaHa. Ecnm kakon-nnbo abcontoTHbIM nopor
6onbwe MANM MeHble MUHUMANbHOrO MW MakCMManbHOro 3HaYeHUs CUrHana, U3MepeHue MOXeT
6bITb HEAENCTBUTENbHbIM.
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22 MATEMATUNYECKUE ®YHKUUAUN U BIND

Ocumnnorpadbl cepun AKUM-4140 noaaepxuBatoT WUPOKMA Habop MaTeMaTunyeckux
dYHKUMN. MaTemMaTnyeckme (QyHKUMM BKIKOYAIOT C/IOXKEHWE, BblUMTaHWE, YMHOXeHue, AeneHue,
anddepeHumnan, nHterpan, KBaapaTHbin KOpeHb 1 6bicTpoe npeobpasosaHmne dypbe (FFT (BMNo))
AN CUrHaNoB aHasoroBbiX KaHanoB. Pe3ynbTaT MaTeMaTU4YeCcKuMX AEeWCTBMI MOXeT Takxke 6bITb
n3MepeH C TMNOMOLLbIO JAeNeHUN CeTKM WAW  KypcopoB, aBTOMaTM4ecKMe U3MepeHus Ans
MaTeMaTUYECKNX MGYHKLUUM HE BO3MOXHbI.

HaxMunTte KHonKy Ha nepeaHeln NaHenn UM KoCHMUTeCb + B 061acTK OKHa AeckpunTopa
KaHana M BO BCMJIbIBAlOWEM AMANIOrOBOM OKHe Bbibepute Funcl/®@yHkuymsl, Func2/@yHKuns2
nocsie 4yero rnosiBUTCA AManoroBoe OKHO MaTeMaTUKMK:

8 MATEM

Bbibop MmaTemaTnyeckon ocumnnorpammel F1, F2.

OcyunnorpamMma

A

B. BkAOUYMTb / BbIK/IIOYMTL MaTEMATMUYECKYIO OMepaLmio. Oynmmn

C. Bbibop MaTeMaTU4eCckon GyHKUMMN. Onepauws

Bbi3biBaeT OKHO HacTpoek dyHKUMM U  Bbi6opa

NCTOYHUKaA. c OyHKUMA
o C1+C1
D. YcTaHOBKa BepTMKanbHOro Macwraba maTteMaTuyecKowm

L
onepaumu. Dl
E. YcraHoBKkMK TeKcTa MEeTKU MaTeMaTU4eCcKomn
EMerxa
ocumnnorpaMmel.
F1
F. YcraHoBka BEPTUKASIbHOIoO MoJsIoXeHns w=d

Fﬂonomeuue
MaTeMaTMYeCKOW onepaunu.

G. BkA04UTb / BbIKIIOYNTb NHBEPTUPOBAHUE.

WHsepcusn

G

22.1 EAMHMUbI U3MepeHMn MaTeMaTUuuyeckux pyHKUun

B MeHI0 HacTpoMkn KaHanos, Mofib30BaTeNlb MOXET BblbpaTb eAnHULY U3MEpeHUs BXOAHOro
curHana B (BonbT) mnu A (amnep). B ocumnnorpadge Ana mateMaTUyYeckKnx yHKUWIA AOCTYMHbI
cnepywume eaMHULbI USMEPEHUA.

MaTemaTnyeckas onepaums EanHuua nsMepeHus
CnoxeHune (+) win BblymTaHme (-) V, A
YMHOXeHue (*) VA2, A"2 unn W (Batr)
Henenuve (/) Het, S (CumMeHc) nam Q (Om)
BMNo (FFT) dBVrms, Vrms, dBArms, Arms, dBm
OnddeperHumnan (d/dt) V/S nnn A/S (B/cek nnn A/cek)
NHTerpan (Jdt) VS nnn AS (B*cek unum A*cek)
KopeHb kBaapaTHbi (V) VAL/2 nnn A™L/2
YcpegHeHune (Average) V, A

4

Bbicokoe pa3speuweHune (ERES)
AbcontoTHoe 3HadveHune (lyl)
AprymeHT (Sign)

JkcnoHeHTa (Exp nnm Expl0)
Jlorapndm (Ln nan Ig)
NHTepnonsaumsa (intrp)

I~

I~

I~

I~

<|<l<|<|<|<
>|>|>|>|>|>
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22.2 ApudmMeTnuyeckme pyHKLUUNU

Ocuunnorpad cepun AKWUM-4140 wMoOxeT BbINOAHATL cheaywwme apudmetnyeckmne
onepauun: C/oXeHue, BblUMTAHME, YMHOXEHWE WAN pesieHMe Ha NbblX ABYX aHasoroBbiX
BXOAHbIX KaHanax. 3Ha4yeHUs UCTOYHUKA A N UCTOYHMKA B BbIYMCAAIOTCA MO TOYKaM.

Ha cnegyowem pucyHke rnokasaH npumep F1 = C1/KAH1 + C2/KAH2:

2 Utility L Display  fTi Ei s [ Measura B Math B Analysi —L= =

Trace
Function]

Ciperation

F1

Pasiion

Imvert

13 [

22.2.1 YcpepHeHue

Average/YcpeaHeHue — 3T0O MHOrOKpaTHOE CNOXeHue nocaeaoBaTeflbHbIX 3anucen
ocumnnorpamMm C HeoAMHaAKOBbIM BeCOM. Bcero BO3MOXHO ycpeaHeHune oT 4 pno 1024 pas
(4/16/32/64/128/256/512/1024). OHO 0COBEHHO MOSIE3HO ANS YMEHbLIEHUS LWyMa B CUrHanax,
NCNbITbIBAOWMX MeaNeHHbIn gpeid no BpeMeHn wunm amnamtyae. Kpuasi, 3aperncrpmpoBaHHas
nocnegHen, nMmeer 6onblwnii Bec, 4em Bce 6o0see paHHME KpPUBbIE: B HEMPEPbLIBHOM CpeAHEM
OOMUHUPYIOT CTaTUCTMYeckne dnaykTyaumm nocnegHen 3aperncrpyMpoBaHHOM KpuBon. Bec
«CTapbIX» KPMBbIX NMPU HEMNPEPbIBHOM YCPEAHEHUM MOCTENEHHO (MO 3KCMNOHEHUWAaNbHOMY 3aKOHY)
CTPEMUTCS K HYJI0O CO CKOPOCTbIO, YMEHbLUAIOLWENCS MO Mepe yBenMyeHns Beca.

HenpepblBHOE yCpeaHEHMNE BbINOJIHAETCA MO cneaytowein gopmyne:

HOBOE cpeaHee = (HOBble AaHHble + BeC * cTtapoe cpeaHee) / (Bec + 1)

Mo aTon xe dopMyne BblUMCASETCA U UTOroBoe cpeaHee. OQHaKO yCTaHaBAMBaAs 3Ha4veHue
napameTtpa Average, Bbl 3ajaete OMKCMPOBAHHbLIA BEC, KOTOPbIN Ha3Ha4YaeTCs CTapoOMy CpefHeMy
3HaA4YeHMo, Korga 4Yncno ycpegHeHuin gocturaet 3HaveHus Average. Hanpumep, ecnu 3HadeHue
napameTtpa Average (Bec) paBHO 4:

1-a pa3BepTka (CTapoe cpegHee OTCYTCTBYeT): HOBoe cpegHee = (HOBble AaHHble + 0 *
ctapoe cpegHee) / (0 + 1) = TONbKO HOBbIE AAHHbIE

2-51 pa3BepTKa: HoBoe cpeaHee = (HOBble AaHHble + 1 * cTapoe cpegHee) / (1 + 1) = 1/2
HOBbIX AaHHbIX + 1/2 cTapbiX AaHHbIX

3-9 pa3BepTka: HOBOe cpeaHee = (HOBble AaHHble + 2 * cTapoe cpegHee) / (2 + 1) = 1/3
HOBbIX AaHHbIX + 2/3 cTapbIiX AAaHHbIX

4-9 pa3BepTKa: HOBoe cpegHee = (HOBble faHHble + 3 * crapoe cpegHee) / (3 + 1) = 1/4
HOBbIX AaHHbIX + 3/4 cTapbiX AaHHbIX

5-a pa3seepTka: HoBoe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5

HOBbIX Aa@HHbIX + 4/5 cTapblX AaHHbIX

6-9 pa3BepTKka: HOBoOe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5
HOBbIX AaHHbIX + 4/5 cTapbiX AaHHbIX

7-9 pa3BepTKa: HOBoe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpefgHee) / (4 + 1) = 1/5
HOBbIX AaHHbIX + 4/5 cTapbiX AaHHbIX

TakuMm obpas3oMm, ANna pasBepToK nocne 4-n BkAaA CTapbiX CPeAHUX 3Ha4YeHUNn HadnHaeTt
SKCMOHEHLUMANbHO YMEHbLLATbCS.
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i Utility CJ Display  f7 Acquia ™ Trigger 3F Cursors [ Measura P Maih [ Analysis

22.2.2 BbiCOKOe pa3pelueHue

Matematnyeckas ¢dyHkuma ERES/BbicOkoe pa3pelueHnme OCHOBaHa Ha TaK Ha3blBaeMok
TeXHUKe ynbTpa-obpasua, Koraa nNpoucxoauT yCpeoHeHWe coCceHUX ToueK AUCKpeTu3aunu aAns
YMEHbLIEHNS C/y4YalHbIX MOMeX BO BXOAHOM CWUrHajse W TreHepuMpoBaHMW  CraaXKeHHOM
OCUMNMIOrpaMMbl Ha 3KpaHe. DTOT pexuMm O06bl4HO MUCMONb3yeTCcs, KOorAa 4yacroTa AMCKpeTusaumu
AU Bbie CKOPOCTM 3axBaTa BO BHYTPEHHIOW MNaMsThb.

PexX1MM BbICOKOro paspelueHusi MOXET MCMNOoJSIb30BaTbCsA KakK B OAHOKPATHOM 3amnycke, Tak U
ANa nepnoamMyveckun rnOBTOPSIOLNXCSA CUTHANO0B, U 3TOT PEXWUM HE BNMSET Ha CKOPOCTb O6HOBNEHUS
9KpaHa. [aHHbI pexuM orpaHuyMBaeT MONOCY MPOMyCKaHWs peasibHOro BpeMeHW, MO3TOMY OH
3¢ dekTBEH B KauecTBe PpubTpa HU3KMX YacToT.

B Tabnuue HMXe NokKasaHo COoTHoWeHne Mexay 6utamMu ERES n nonocon nponyckaHus:

ERES 6uThl MNMonoca nponyckaHusa (-3 ab)

0,5 0,25*yacToTa ANCKpEeTU3aLMK

1 0,115*yacToTa gMckpeTmnsaunm
1,5 0,055*yacToTa gnckpetTmnsaunm
2 0,028*yacToTa gMcKpeTmsaunm
2,5 0,014*yacToTa AMCKpeTnsaumnm
3 0,007*yacToTa gMckpeTmnsaunm

22.3 Anre6panueckune pbyHKUUMN

Ocuunnorpad cepun AKWUM-4140 MoOXeET BbINOAHATL cCreaylowune anrebpavyeckue
onepauun: anddepeHumnan (d/dt), wuHTerpan (Jdt), kBaapaTHbIn KopeHb (V), abconoTHoe
3HaueHue (|y|), aprymeHT (Sign), 3skcnoHeHTa (Exp wnu Expl0), norapucdm (Ln wnm 1g),
nHtepnonauus (intrp).
22.3.1 OnddepeHuman

OnddepeHumnan (d/dt) - BblunCcneHne [OUCKPETHOM MNPOM3BOAHOM MO BPEMEHUM U3
BbIGpaHHOIro NCTOYHMKA.

_y(+dx) -y(@)
B dx

di

, roe

di - andbdepeHuman ocumnnorpaMmeol

Y — TOYKM AaHHbIX aHa/IOroBoro KaHana

i — MHAEKC TOYKM AaHHbIX.

dx - pa3HuUa BO BPEMEHU MeXAYy TOYKaAMU AaHHbIX.
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KHonka ynpaBneHuss MeH dx B MeH MaTeMmaTmdeckon ¢dyHkumm d/dt nossonser
YCTaHOBWUTb pasHULYY BO BPEMEHM MeXAY TOYKAMM AaHHbIX. YCTaHOBKA 3Ha4YeHust dx BbIMOSHAETCS
YHMBEpPCabHbIM perynatopoM B ananasoHe ot 0,02div go 0,20div. DIV - uncno nukcenbHbIX TOYEK
B KaXAoOM JeneHuuM Ha 3kpaHe ocuumnnorpada. B ocumnnorpadax cepum AKWUM-4140 kaxpoe
aenerHue coctout n3 100 nukcenen. Hanpumep: yctaHoBka 0,2div = 0,2 * 100 = 20 nukcenen.
OTO O3Ha4yaeT, 4YTO BbluMcneHue 6yaeT BbINOAHATBCA MO 20 AMCKPETHbIM TOYKaAM M BPEMEHHOWN
pasHMUbl MEXAY HUMMW.

22.3.2 MNHTerpan

OyHkuma dt (nHTerpan) BbIYMCASIET MHTErpan BbIOpaHHOM0 MCTOUYHMKA. DYHKUMIO MHTerpan
MOXHO MWCMNONb30BaTb ANA pacdeTa 3HEpPrum WuMNysbca B BOMbT - CEKyHAAX WM U3MEpeHus
nJaoLwaan ocumMNIorpamMmmsl.

n
In - CO +NZ Yi

1=0
, rAe

I - uHTerpan ocUMAIOrpaMMbl.

At - pa3sHuMUa BO BpeMeHU MexXAay TOYKaMW AAHHbIX.
y - KaHan 1, 2 unm onopHas ocuunnorpamma.

Co — NPOU3BOJIbHAS MOCTOSIHHAS.

i — MHAEKC TOYKM AaHHbIX.

KHonka ynpasneHusa MmeHio Offset/OTknoHeHMe B MeHIO MaTteMaTmyeckon ¢yHkumm dt
MO3BOJIAET 3alaTb KOPPEKUMOHHbIN KO3(M®OVLMEHT NOCTOAHHOIO CMELLEHNSA BXOAHOIO CUrHana.

Pe3ynbTaT MHTErpMpoBaHus curHana Pe3ynbTaT MHTErpMpoBaHuUsa MeaHapa C
npsMoyrosibHon gopMbl 6e3 cMeleHns KOMMeHcaumen cMeLleHuns

MaTeMaTuyeckas onepauunsi BbIYNC/IEHUS MHTErpana MOXET MCMNONb30BaTbCS OAHOBPEMEHHO C
dyHkumnen Gate/AmnanasoH. Monb3oBaTeNb MOXET 3a4aTb BPEMEHHO MHTEPBanN A1 BblYUC/IEHUS
MHTerpana. [Ans aToro HeobxoAMMO B MEHIO MaTEMaTUKKM KOCHYTbCS NyHkTa Gate/[Qwuana3oH un B
OTKPbIBLUEMCS MeHI 3adaTb 3HadeHus Gate A/duanasoH A n Gate B/OduanasoH B, uTo 6bl
onpenenuTb BPEMEHHOW WHTepBaa A4S BbIYUMCNEHMS MaTeMaTUKU. YCTaHOBKaA WHTepBana
aHanormMyHa yCcTaHOBKE KypCOpOB.
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SIGLENT  Trigd

f= 8399883 Hz 8 GATE

& Utility CJ Display  FT Acquira ™ Trignar 3% Cursors  [& Measura D Math B Analysis

Gale

Gais 45

D Return

[ C1 ] DS M Timehase Trigger C10C It

BA

.00 div S00uWbidiv 0.00s S00us/div Auto 167mY  15:01:14
167V -B16.TuWD 2.00Mpts 400MSafs Edge Riging 201971213

22.3.3 KopeHb KBagpaTHbIN
OyHkumMa V' (KOpeHb KBaApaTHbIA) BbIYMCAAET KBaApaTHbIA KOpeHb AN BblI6PaHHOrO
NCTOYHMKA.

22.3.4 A6conroTHOe 3HavYeHue
OyHkuma Absolute (|x]) BblumncnseT abcontoTHOE 3HaYeHne BbiIbpaHHOMW OCUMNI0rpamMMmbl.




22.3.5 ApryMeHT ocuusiorpaMmmbol

B mMaTeMaTuke (YHKUMSA aprymMeHTa wuan CUrHyM-cdyHkums (OT signum Ha NaTblHU «3HaK»)
npeacraBnsetr cobol HeYyeTHy MaTeMaTUyecKkyk (QyHKUMIO, KOTopas W3B/eKAeT 3Hak
OENCTBUTENBHOMO Yyncna.

AprymMeHT OEeNCTBUTENBHOIO YncC/a X onpeaensertcs cneayrwmm obpasom:

Sign(x) = -1, ecim X < 0;
0, ecnhn X = 0;
l,ecimX >0

22.3.6 DKCMNOHEeHTa

DKCNoHeHUManbHas @YyHKUMSA BKIOYaeT B ceba 3KCMOHEHUManbHylo onepauuto e, no
OCHOBAHWIO KOHCTaHTbl €, 1 3KCNOoHeHUManbHyo onepaunio 10%, no ocHoBaHuio 10.

Hanpumep: y(x) = e*
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22.3.7 Jlorapmncpm

Norapndmuyeckas dyHkumna BkntodaeT B cebs norapmdm no ocHosaHuto e (In) u norapndm
no ocHoBaHutio 10 (Ig). B norapndmmyeckoM pexume, ecinm 3HayeHume CurHasna oTpuuartesibHoe
(curHan HaxoAUTCS HMXE YPOBHS 3eMSin), pe3ynbTaT oTobpa)kaeTcst Kak HOJlb.

Hanpumep: F1 = €*, rae x — TpuroHoMeTpuyeckas @ F2 = In (F1).

SIGLENT Trigd
£ utlity [ Display  fTi Acquire ™ Trigger i Cursors [, Measure P Math [& Analysis fI:C'|)=3.00000?:|‘\'HZ

DCIM Timebase Trigger C1DC

1% 1.00v/ 0.00s 200us/div Auto 0.00v O
FULL 2507 4.00Mpts 2.00GSa/s Edge Rising  2022/3

22.3.8 NHTepnonsaums

Mexay coceaHMMW TouykaMu Bbi6OpKM hopMa CuUrHasa MHTEPNOMPYeTCs B COOTBETCTBUMU C
BblbpaHHbIM METOAOM WMHTEepnonAauum n KoadpduumMeHTOM MHTepnonsaumu. KocHuTecb B raBHOM
MeHI nyHkTa Acquire/CéopUHp > Menu/MeHro > Interpolation/UHTeprionsumsi, 4Tobbl 3aaaTb
MeTo[ MHTepronsaumu, a KoadpPuumMeHT MHTEPNONSLMM MOXHO YCTaHOBUTb paBHbiM 2, 5, 10 unum 20
B MEHIO MaTeMaTuKMu.

20

KoadpUuUneHT = 2 Ko dULMEHT
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22.4 YacToTtHbi¥ aHanus (BN®)

BMN® (Bbbictpoe npeobpaszoBaHue Dypbe) - [peobpazoBaHuMe ¢GOpPMblI CUrHaNa peanbHOro
BPEMEHW B CMeKkTp curHana. Pexum BIM® no3BOASET HAWTM 4YaCTOTHble KOMMOHEHTbl (CnekTp)
CuUrHana Bo BpeMeHHOM obnactu. Pexumm BMN® umcnonblyercs Ana npocMoTpa creayrwmx TUMNoB
CUTHanoB:

e AHanu3 rapMOHMYECKNX COCTaBMSAOWMX B CETAX NUTAHUS;

N3MepeHne rapMOHMYECKNX COCTaBAAOWMX U UCKAXKEHUA B CUCTEMAX;
OnpeneneHne xapakTepucTuK LWYMOB B MCTOYHUKAX MOCTOSIHHOIO HanpsiXeHus;
TecTupoBaHMe UMMYIbCHONO OTKIMKA (DUIbTPOB U CUCTEM;

AHanus Bubpauun.

Ona vcnonb3oBaHus pexunma BINd® HeobxoaMMO BbINOAHUTL Cleaylowmne AeNCTBUS:

e  YCTaHOBWUTb UCTOYHUK CUrHana (BO BpeMeHHOM obnactu);

e Otobpasutb cnekTp bMNod;

e BbibpaTb TMN okHa BMN®;

e HacTpouTb 4acToTy Bbl6OpKM ANs oTO6pa)keHWUss OCHOBHOWM 4acToTbl U rapMOHMK 6e3
UCKa>XeHUN;

Ncnonb3oBaTb 3/1eMEHTbI YNpaBfieHMs MaclwTaboM Ans yBenmMdeHns CrnekTpa;

€ yrwnumer  CJ Avcnnei  1Ti C6opUnp ™ Cumxp = Akun o 8 MATEM D

f(C1) = 999.9996Hz

Ocuunnorpamma

DyHKUMA4

Onepauus

DyHKUMA

FFT(C1)

Hactpoiika

Beptukan

FopusoH

WucTpym

C 4 Pa3gepTka CuHxp c1DC V&
1X 500mV/ 20.0dB/ 0.00s 50.0ms/div AsTo 149V 22:35:49
FULL -1.49V -7.8dBV 2.50Mpts 5.00MSals ®poHT Hapact 2022/8/31

A. O6nacTtb oTobpaxeHus popMbl CUrHana BO BpeMeHHOM obnactu
B. O6nactb oTobpaxeHus cnektpa (brNo)

C. O6nactb oTobpaxeHunss napameTpoB bIMNo

D. [OwnanoroBoe okHo BI1®

22.4.1 NapameTtpbl BMN®
MapameTtpbl BMN® oTobpaxatoTca B NpaBoOM BepxHeM yray obnactm oTtobpaxeHus
CMNEKTPOrpamMmbi:
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¢ Yacrorta gauckpetrusauum brd / FFT sample rate (Sa)

PesynbTatbl onepauun bBIM® npeacrtaBnawoT nepByk 30HYy Hawnmkeucta (DC ~ Sa/2)
YaCcTOTHOro cnektpa. Heobxognmo MMeTb B BMAy, YTO 4yacToTa AucKkpetusauun BIMd moxer He
COOTBETCTBOBATb 4acToTe JAWCKPEeTM3auuMm BO BpeMeHHoh obnactu. [pegnonaras, 4Tto
MaKCHMManbHOE KOJIMYECTBO TOYEK YCTAHOBEHO Ha 2 M:

v Korga Koinm4yecTtBo TOYeK BO BpeMeHHon obnactu, N, meHbwe 2 M, BMN® npuHuUMaer
UMCNO, KOTOpOe SBSIETCS LEeNOYUCIEHHON cTeneHbto 2, bamxkanwen kK N. B 3TOM
cny4yae yacroTta auckpeTtusaumm BIMO® = yactota AnCKpeTusauuMm BO BpPEMEHHOM
obnactw.

v Korga 3HauyeHne N 6onbwe 2 M, BMN® cHauana npopexuBaeT N Touyek Ha D, ans

MaKCUManbHOro npubnmxeHmsa K namatu 2 M, a 3atem 6eper nepsBble 2 M ans
BblUMCNEHMS. B 3TOM cny4yae 4acTtoTa amckpetmsaumm BINO = yacrtoTta AUCKpeTusaumm
BO BpeMeHHoWn obnactn / D.
Hanpumep, B cny4dae, ecau 4actota AWUCKpeTM3aumum BO BpeMeHHoOM obnactm
coctanser 2 [Ty, a Konn4yecTtBo oTcyeToB cocTtasnser 10 M, BIM® cHavana
npopexmBaeT oTcyeTbl Ha 4, Ao 2,5 M, a 3atem b6epeT nepBble 2 M Ansa pacyeTa
criekTpa. B 3TOM npuMepe vactoTa auckpetusaumm bNo = 2 My + 4 = 500 Mlu.

e  Yucno touek BN® / FFT points (Curr)

Tekyuwee uncno Toyek bM®, npeacrasnsaowme cobon uenyto creneHb 2, MakCMManbHO A0 2
M To4ek (ToyHoe 3HadeHue 2097152).

¢ YactoTtHbliit MHTepBan / Frequency interval (Af)

YacToTHbIN WHTepBan Mexay [ABYMS COCeAHMMM TO4YKaMu B nocnepoBaTesibHOoCTU BIo.
JaHHbIN nHTepBan oTobparkaeT paspeluaroLyto cnocobHOCTb Mo YacToTe.

e Yucno orcuetoB npu ycpegHeHun / Average count of FFT (Avg)

OTobpaxaeTcs, TONbKO ecin Aansa pexumMma bBlMNd BkawyeHa @GYHKUMS yCpeaHeHus,
oTobpaxkaeT YMCI0 LUMKIO0 YyCpeaHeHMS.

22.4.2 Hacrtpoiika o
1. HaxaTb KHOMKYy Ha nepegHel naHenn npnbopa, ANa BXoAa B MEHIO MAaTEMATUKM.
2. Bbibpatb dyHKkuUMO ansa otobpaxeHusa BMN®, Funl/®yHkul vnam Fun2/®yHku?2.
3. KocHyTbcs nyHKTa Function/®@yHKuUus, B OTKPbIBLLUEMCS KOHEe BblbpaTb FFT/BII®.
4. KocHuTecb nyHkTa Config/HacTtporika ans nepexoaa B MeHto KoHdurypauum bNo.
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Bbibop MakcMManbHOro 4ncna toyek bno. _ 3 Kowndwr

B. Bbibop TMna okHa (MpsmoyronsHoe, bnakmaH,

E Makcumym Touek

XEeHHWHI, XaMMUHT n ®nastTon).

C. ABTOMaTMyeckas yCTaHOBKa BEPTUKANbHOIO A1 Tun oxea
MacwTaba, onopHOro ypoBHS, LEHTPasIbHON YacTOThI Il xanura

M rOpU30HTaNbHOIro MacwTaba B COOTBETCTBMMU C

“m [MonHaRA nonoca

MaKCMMasibHOM YaCTOTHOM COCTaBNAKLIEN CUTHaNa.

D. ABTOMaTMuyeckas yCTaHOBKa LEeHTpasibHON 4acToThl D rsa e
MUK Ha UeHTp

Ha MaKCMMaJibHYH YaCTOTHYIO COCTaBJISIOLWYHO.

E. Bbibop pexwnma otobpaxeHus (Split/PasaeneHHbiin, [ Perem

Y Pazgene 7
Full Screen / MoNHO3KpaHHbIN 1 aspeneHHLil

i Y, Pexum GMNo
Exclusive/2KCK031BHbIN). [ Perm

o YopegHeHue
F. Bbibop pexunma BIMO® (HopmanbHbin/Normal,
Yncno Ycpeg

YcpenHeHune/Average n YaepxxaHue

Makcumyma/Max-Hold).

G. YcTaHOBKa 4yncna ycpeaHeHUn, ecnu BblbpaH pexunm H copoc
YcpepHeHune.
H. C6poc ycpeaHeHwi. D Hasap

5. KocHuTecb nyHkTa Source/VICTOYHUK, B TOSIBUBLUEMCS CMNKUCKe BbIGpaTb WCTOYHUK
MaTeMaTM4yeckon onepauun. B KayecTBe MCTOYHMKA MaTeMaTUYEeCKOW onepauum MoryT
6bITb aHaNoroBble KaHanbl, @ TakXXe ONOPHbIE OCLMIIOrpaMMbl.

6. KocHuTecb nyHkTa Window/OKHO, BbI6GpaTb TUMna oKHa.

Boibop OKHa onpeaenseTrcs XapakTepucTMKamu BXOAHOMO CUrHana, KoTopbli HeobxoAuMo
nccnenoBaTb, @ TakXe XapakTepuctukamm dyHKUMK OKHa. Bbibop OKHa CHMXXaeT yTeuKy 4acToT B
cnektpe BMN®. Tlpu BbINOAHEHUWM O6bICTpOro npeobpasoBaHusa @dypbe npepnonaraeTcs, 4To
BPEMEHHOW CUrHas NOBTOpsieTcs 6ecKoOHeYHOo. [ns uenoro ymcna umknoB (1,2) BpeMeHHOW curHan
HauyMHaeTCs M 3aKaH4YMBAETCS Ha OAHOM M TOM >Xe ypoBHe M B dopMe curHasa OTCYTCTBYIOT
paspbiBbl. [1pn HeUenoM 4ucie UMKIOB BO BPEMEHHOM CUrHase HadanbHas U KOHeYyHas TOYKM
UMEeIOT pasHble YpPOBHU. Nepexod OT Ha4vasbHOW K KOHEYHOM TO4YKe NpMBOAUT B pa3pbiBy B opMe
CUrHana, 4To B CBOK oO4epeab MPUMBOAMT K TMOSIBAEHUID BbICOKOYACTOTHbLIX MepexoaHbIX
COCTaBASAOLLMNX.

MpuMeHeHMe OKHa K CurHany BO BpeMeHHOW o6nactn mameHsieT GHOpMy CUrHana TakuMm
06pa3oM, 4YTO HayanbHOE M KOHEeYyHoe 3HaudyeHue cHNMXKaloTCA, B pe3ynbTaTe Yero yMeHbllaeTcs
BeSIn4ynHa paspbiBa.

QOyHKUMA MaTeMaTUYeCcKux ornepauni BKAKYaeT NATb TuNoB okHa bBM®. Tunbl OkHa
onpefensT KOMMPOMUCC Mexay paspeleHneM Mno 4actoTe W TOYHOCTbIO  aMMIUTYAHbIX
nsMepeHuii. Bolbop okHa onpepenseTcsd HeobXOoAMMOCTbO W3MEepeHUs KOHKPETHbIX BESINYMH U
XapaKTepuCcTMKaMm UCXOAHOro cMrHana.

Rectangle/MpamMoyrosibHoe OKHO: Bbi6op NpAMOYrofibHOro OKHa. 3TO OKHO nNoAxXoAMT Ans
CUrHanoB, He MMewLWMx pas3pbiBoB. [psAMOyrosibHOe OKHO obnagaeT Ny4ylwnM paspelleHneM Mo
4yacToTe, HO HU3KUM pa3peLlleHneEM No amnanTyae.

Obnactn npuMeHeHus:

lMepexoaHble Npouecchbl UK BCMIECKU, B TeX caydasaX, Korga ypoBeHb CUrHana Ao M nocne
CobbITUS paBHbl UM BNN3KN MO 3HAYEHMUIO.

CurHanbl cuHycompanbHol hopMbl C paBHOM aMNANUTYLOW M YaCTOTOWN.

LLINpOKONOIOCHbINM WYM C MeasieHHbIM M3MEHEeHNEM creKTpa.

OkHo Blackman/bnsakMmeHa: OkHO bnskMeHa  obecneuymBaeT XyAwWyl MNOrpewHoCTb
N3MepeHnsa no 4yactoTe, YeM OKHO XeHHWHra, Ho obecneumBaeT nyyllee nccneaoBaHne CUrHanos C
Manon amMnanTyaomn.

Ob6nactn npuMeHeHus:
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HabniogeHne BbICLUMX FAPMOHWUK CUIFHAM O4HOM 4acTOoThbl.

OkHO Hanning/XeHHuHra: Bblibop 3Toro okHa obecneymBaeT 60MnblyI0 TOYHOCTb
U3MepeHns Mo 4YacToTe, HO MEeHbLYK TOYHOCTb M3MEpPEHMS MO aMnaIUTyAe MO CPaBHEHUIO C
NPSAMOYrofibHbIM OKHOM.

Obnactn npuMeHeHus:

CurHanbl cuHycomaanbHOM OpMbl, @ Tak e Y3KOMOAOCHbIN LWyM.

MepexoaHble NpouLecchl UM BCMJIECKM, B TeX Cy4yasX, Korga ypoBeHb CUrHana Ao v rnocne
Ccob6bITMSA, CyLLEeCTBEHHO pa3/inyatoTcs.

OkHO Hamming/X3MMMHra: Y [aHHOMo TuMNa OKHa HEMHOro nydlwe paspelleHue no
yacTtoTe, YeM y XeHHWHra, HO MEHbLUY0 TOYHOCTb U3MEpEeHUs Mo aMMINTyAe MO CPaBHEHUIO C
NPSAMOYrofibHbIM OKHOM.

Ob6nactn npuMeHeHus:

CurHanbl cMHycomnpanbHOM OpPMbl, @ TaK Xe Y3KOMOJIOCHbIN LWyM,

MepexoaHble Npoueccbl UM BCMNJIECKM, B TeX Cly4vasaX, Koraa ypoBeHb curHasa Ao M nocsne
cobbITMSA, CYLLEeCTBEHHO pasinyatoTcs.

OkHo Flat Top/®nsTTon: Y gaHHOrO TMNa OKHa Jiyyllee paspeleHue no aMmnanTyae, Ho
MeHbLlas TOYHOCTb MO YacToTe MO CPABHEHMIO C NPAMOYIO/IbHbIM OKHOM.

Ob6nactn NnpnMeHeHus:

CurHanbl cuHycompanbHoOM OpMbl, @ TaK Xe Y3KOMOJOCHbIN LWyM.

OnTuManbHO 4N N3MepeHuin, Kkoraa HeobxoamMMma BbICOKas TOYHOCTb MO aMNAnTyAe.

22.4.3 Bbi6op pexxuma oto6parkeHusa BNo

KocHutecb nyHkTa Display/Pexunm nns Bbibopa pexuma otobpaxeHunsa bBro.

e Split/Pa3genbHblit. OaHOBpeMeHHOe oTOobOpa)keHue Ha 3KpaHe npubopa MCXOAHOMO
curHana (BpeMEHHOM [OMEH, BEpXHSAs TMOJIOBMHA 3KpaHa) n pesynbtata bMo®
(4acTOTHbIV AOMEH, HUMXXHAS MOSIOBMHA IKpaHa).

e Full Screen/MNonHbii. OaHOBpeMeHHOEe OTOGOpaXXeHme WCXOAHOro CcurHana wu
pe3ynbtaTta BMN®, Ha ogHOM 3KpaHe, 6e3 pasgeneHus.

e Exclusive/Oco6bbiii. OTOo6pa)keHne Ha 3KpaHe npubopa TONbko pe3ynbTata BMO
(4acCTOTHbI AOMEH).

Pexxum: Split/PaspenbHblin Pexxum: Split/PasgencHbii
PacTtsaxka: BbIKJI PacTtsaxka: BKJI

Pexxum: Full Screen/lMonHbin Pexum: Exclusive/Ocobbiin
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22.4.4 Bbi6op pexxuma BN
KocHuTecb nyHkTa FFT Mode/Pexunm BI1® pnsa Boibopa pexunma pabotbl BIMNO.

Normal/Hopmasi: ctaHgapTHoe oTobpa)keHne CnekTporpaMmmsl.

Max-Hold/MakcYaepx:  oTobpaxeHue CnekTporpaMMbl B peXUME  yAepXaHus
MaKCUManbHbIX 3HadyeHuh. Ona cbpoca HaKOMAEHHbIX 3Ha4dyeHul’i HeobxoAuMMO HaxaTb
KHOMKY Ha nepeaHein naHenu npubopa.

Average/YcpeaH: oTobpaxeHue CnekTporpaMMbl B pexuMme yCpeAHEHHbIX 3Ha4YeHWM.
[nana3oH yCTaHOBKWM 4ucna ycpeaHeHun: oT 4 po 1024. Onsa cbpoca HaKOMAEHHbIX

3Ha4YeHUn HeobxoamnMo HaxxaTb KHoMKy |Clear Sweeps| Ha nepegHen naHenu npmbopa.

22.4.5 Hacrtpoiika BepTUKaJlbHOro U ropM3oHTasbHOro MacwTaba

B

MEHIO MaTeMaTWKKW, BbibpaTb NYyHKT Vertical/BepTukaabHble  HACTPONKN  UIU

Horizontal/[op130HTa/ibHbIE HAaCTPOKMU.
B 3aBMCKMMOCTM OT BbIOpaHHOI0 MEHIO OTKPOKTCA Cneaytolme ANasnoroBble OKHa.

E Beptukan

A. YctaHoBKa BEepTUKaibHOro MacwTaba " Wikana

OMOPHOIro YPOBHS. 20,008/

B. Bbibop eauHUL,  U3MEpeHus  BepTUKaJibHO

OnopH Ypos

WwKanbl. Ha BbI6Op Monb3oBaTeNto AOCTYMHbI 40.08m

cneaywowune BapuaHTtbl: dBVrms, dBm wnanm
Vrms. B 3aBucumoctM OT BblbOpa, 414
MOCTPOEHMUS Bro MUCNOJ1b3yeTCs
norapudmMmmnyeckas umam nuHenHas wkana. Ans
aHanumsa u otobpaxeHuss cnekTpa curHana B

4 BMe Egiiam

aEm

BHew Harp

LUIMPOKOM AVHaMUYEeCcKoM AnanasoHe DO Ham

peKoMeHayeTCs NCNosb30BaTb eanHuuy
n3MepeHus dBVrms.
C. Bblbop 3Ha4YeHUs BHELWHEN Harpy3ku. [uana3oH

B ropwsontan

yctaHoBku: 1 Om ... 1 MOM. WNcnonb3lyetcsa Ans Lz
KOPPEKTHOro rnepecyerta B AbM. 1.250MHz
Bo3BpaT K npeablaywemMy MeHko MonOGa

E. YctaHoOBKa UEHTpasibHOM 4acToTbl W TMONOCHI
o630pa.

F. YcrtaHoBKa HayasibHOW W KOHEYHO YacToThbl OO
pa3BepTKun.
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EanHMLbI n3aMepeHusn.

B kauecTBe eAMHUL M3MEpeHUs BepTUKANbHOMW OCM MOryT 6biTb BbibpaHbl: abm (dBm),
AbBck3 (dBVrms), Bck3 (Vrms). lMpu Bbibope abm (dBm) nnn abBck3 (dBVrms) aBTOMaTmMyecku
BblbMpaeTca norapudmuyeckas winm nuMHenHas wkana bBM®. EavHuuy um3Mmepenus abBcks
(dBVrms) pekomeHAyeTCs MCMnosib30BaTb A8 OTobpaxkeHuss curHana ¢ 60sblWnM AMHAMUYECKUM
aAvanasoHoM. abm (dBm) - 3TO eauHMUa WM3MEpPeHMS MOLWHOCTW, NpaBW/bHbIA pe3ynbTaTt
n3MepeHns MoxeT 6blTb NOSydYeH TOMIbKO B TOM cCiy4dae, ecim 3HadeHme Ext Load (BHewHss
Harpyska) yCTaHOBNIEHO B COOTBETCTBMU C COMNPOTUBIEHMEM HArpy3kn akTU4ecKoro M3MepeHHoro
CurHana.

Ona Bbibopa eanHuubl M3MEpeHUss Heob6XO0AMMO KOCHYTbCSA nyHkTa Unit/Bf® Ealism w B
BbiNaJdalLleM CNMcKe BbibpaTb COOTBETCTBYIOLLYIO eAMHNLY U3MEPEHUS.

YnpaBneHue BepTUKAJZIbHOM LUKAJION.

KocHuTecb nyHkTa Ref Level/OnopHYpoB, 3aTeM NOBEPHYTb YHUBEpPCAsbHbIM perynsaTop Ans
YCTaHOBKW 3Ha4YeHMs1 ONMOPHOro YPOBHS M CMELLEHUS CUIHana rno BepTukasu.

KocHutecb nyHkTa Scale/lllkasia, 3aTeM TMOBEPHYTb YHWUBEPCA/IbHbLIA perynatop Ans
YCTaHOBKW pa3pelleHns no BepTnkanan (No ypoBHIO).

YnpassieHne ropu3oHTa/IbHOM LUKaJIOMN.

KocHutecb nyHkTa Center Freq/LleHTp, 3aTeM MOBEPHYTb YHUBEPCAsNbHbIN perynsatop Ans
YCTaHOBKW 3HAaYeHMs LeHTpasibHOM 4acTOoThbl.

KocHuTtecb nyHkTa Span/llon063, 3aTeM MNOBEPHYTb YHWBEPCANbHbLIA perynstop Ans
YCTaHOBKW 3HauyeHns nonockl o63opa 4acroThl.

KocHuTecb nyHkTa Start/Crapt, 3aTeM NOBEPHYTb YHUBEpPCA/IbHbIW peryastop Ans yCTaHOBKMU
Ha4yasibHOrO 3Ha4YeHUS 4YacToTbl pa3BepTKM.

KocHuTecb nyHkTa End/Cror, 3aTeM MOBEpHYTb YHMBEPCANbHbIN perynaatop 4S9 YCTaHOBKMU
KOHEYHOro 3Ha4YeHns 4acToTbl pa3BepTKu.

UckaxxeHus BN

MpobneMbl MOryT BO3HMKaTb, KOraa ocuunnorpad perncTtpupyer BpeMeHHOM curHan,
coAepxalinii rapMoOHMKM C 4YacTtoTaMu Bbllwe 4vactoTbl KoTenbHukoBa. CKOpPOCTb perncrpaumu
OTCYETOB A/ 4acToT Bblwe 4acToTbl KoTenbHUKOBa SABASETCS HeAOCTAaTOYHOM. DTO MPUBOAUT K
NOSIBAEHUIO 3epKasibHbIX HU3KOYACTOTHbIX FAPMOHUK OTHOCUTEsIbHO YacToTbl KoTenbHuMkoBa. Takue
napasnTHblE FAPMOHWUKM Ha3bIBAOT UCKAXEHUSAMMU.

YacroTta KotenbHukoBa (HalkBucra)

MakcmMmanbHas 4yacrtoTta, KoTopyk 6e3 ownbok MOXeT naMepuTb uudpoBor ocuunniorpad B
peXuMme peasibHOr0 BPEMeHMW, paBHSETCA MONIOBMHE YacTOTbl AWCKpeTM3auumu. 3Ty 4acToTy
Ha3bIBaOT YacToTon KoTenbHmMkoBa. CKOPOCTb perucrpaumu OTCHETOB AN YacTOT Bblle 4acToTbl
KoTenbHnkoBa sBAsSeTCS HeAOCTaTO4YHOM, YTO NPUBOAUT K UCKaxeHunam bBro.

YcTpaHeHMe UCKAaXKeHUn

Ons ycTpaHeHus uckaxxeHuii nonpobyinte NpUMEHUTL Crieayolmne Mepbl:

C nomouwbto perynatopa Bpems/[denenue (¢ — HC) 3agaTb 605ee BbICOKOE 3HaYEHME YacToThl
auckpetmsaumm. Tak Kak C YBeIMYEHMEM YacToTbl AUCKPEeTM3auuMm YBENYUTCS 4acTtoTa
KoTenbHWKOBA, MCKaXeHHble rapMOHMKN ByayT 0Tobpa)kaTbCs Ha NpaBMiIbHbIX YacToTax.

Ecnn HeT HeobxoaMMOCTM NpocMaTpMBaTh rapMOHUKK Bbiwe 20 MIy, BKAKOUYUTE OrpaHUYeHmne
NOM0ChI MPONYCKaHUS.

MPpUMEHUTb BHELWHWA GUNLTP K WMCXOLHOMY CUrHany, 4Tobbl OrpaHUYMTb AMana3oH ero
rapMOHMK 3HAaYeHUEM HMXKe YacToTbl KoTenbHWKOoBa.

OnpenenuTb Napa3snTHbIE FAPMOHUKU U UTHOPUPOBATh UX.

Ncnonb3oBaTb cpeacTBa ynpasrieHUs MacTaboM u Kypcopbl ANs YBEIMYEHUS U BbINOSIHEHUS
n3MepeHuni B criektpe bMNo.

CurHanel, uMeloWmMe COCTaBASIOWY MOCTOSHHOIMO TOKa WAW CMelleHue, MOryT CcTaTb
NPUYMHON HEBEPHOW amMnauTyabl pesynbtata FFT (BMN®). Onsa Toro 4tobbl YMEHbLUTb BAUSHUE
COCTaBnsoLWeEN NOCTOSSHHOIO TOKA, BKAOYUTbL CBA3b C MCTOYHMKOM CUrHana no nepeMeHHOMY TOKY
(3akpbiTbin BXog AC).
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YT06bl YMEHbLWNTb BAMSHME 6enoro wyMma n noMex AUCKpeTMsaunm s nepnoanyeckux uam
OAHOKpAaTHbIX CUrHasM0B, YCTAHOBUTb PEXWUM yCpeaHEeHUs perncrpaunm ocunnnorpada.

Ona otobpaxeHusa Ha 3KpaHe pe3ynbtatoB FFT (BMN®) ¢ 60abwWMM  AMHaMUYECKUM
Anana3oHOM peKOMeHAYyeTcs Mcnonb3oBaTbh wWkany dBVrms (abBcks). Wkana dBVrms (aBbBckas)
A5 BbIBOAA Ha 3KpaH MCNOAb3yeT norapnMmnyeckmin macwrab.

22.4.6 MNHcTpyMeHTbl BINM®

Ocuunnorpadbl cepun AKUM-4140 npenocTtaBnstoT ABa MHCTpyMeHTa Aansa o06paboTku
curHanos bBlM®: nouck NWMKOB M MapKepbl. B pexume noumcka nuKoB, ocuuanorpad Moxer
aBTOMaTU4YeCKM UuCKaTb M OTMe4dyaTb Ha ChekTporpaMme noaxoaslme TMUKOBble 3HadeHwus.
MopaepxunBaeTcss og4HOBPEMEHHbIN nonck Ao 10 nmkoB. OCHOBLIBAsACb Ha peXxmMme Nomcka MuKoB,
MapKepHble W3MepeHUs TMO3BOMAIT O0bHapyXmBaTb rapMOHWKM CcurHana. [llopgaepxuBaeTcs
OA4HOBpPEMEeHHO A0 8 MapKepoB..

Ona  nepexoga B MEHH  MHCTpyMeHToB bBlMN® HeobxoaAMMO  KOCHYTbCA  MYHKTa
Tools/IHCTpyMeHTbI B MeHK MaTeMmaTumka. B cnyyam ecnu BbibpaH Tun WHCTpyMeHTa Peaks/luk
MeHI0 byaeT BbirngaaeTb ciegyowmm obpasom:

A. Bkwo4deHue nnm BbiKAOUEHUE Tabnuubl. B Tabnuubl ’ B WMHCTpyMEHTI

0T06pa>+<a}0Tc9| 3HA4YeHNA NMMUKOB B COOTBETCTBUN C T
un

3a4aHHbIMW  HACTpOMKaMW  MYHKTOB Search .
WK
Threshold/lMouck Mopora n Search Excursion/Mounck

ATaiiim-ﬂ.l,a
OTKJ/TOHEHWUS.

B. BktoveHne oTobpaxeHnsa 4acToTbl NMKa B Tabnauue.

4 YacToTta

Bbibop COpPTMPOBKM MWKOB, MO YacToTe WK

aMnauTyae.

D. YcTaHOBKa TMOPOroBOro 3HAYEHWUS, TONIbKO MUKWU C SUFTERSOE
npesbilaoLme AaHHoe 3HayeHue 6yayT Hactora
oTOo6pa)xkaTbCs Ha 3KpaHe. Morck Mopor

E. YcTtaHoBKa pa3sHuuUbl Mexay MUKOBbIM 3HAYEHMEM U -147dBm
MUHMMaNbHbLIM YpPOBHEM curHana. OTobpaxaTbcs [E Movex Omwnon

6yayT NuMKM C pasHuuen 6onblue YCTaHOBSIEHHOMO
3HAUEHUS OTKIOHEHMUS.

G. BosBpaT Kk npeablayLleMy MeHio
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cneayowmM obpasom:

A.

YnpasneHue MapKepaMu. KocHuTecs, yTOb6bI
ynpaensATb OTO6pa)keHMeM M MONOXEHMEM KaXXaoro
Mapkepa.

YcTaHOBKa MapKkepa Ha nukax. ABToMaTuuyeckas

OTMETKa MuKa, KOTOPbli COOTBETCTBYET YC/IOBUSAM

Search  Threshold/Mounck  lNopora n Search
Excursion/Mounck OTKIOHEHUS.
YcTtaHoBKa Mapkepa no rapMoHKWKaM.

ABTOMaTM4yeckasi OTMETKA rapMOHUK CUrHana.
BkitoueHne unm BblKIoYeHUe Tabnumubl MapKepoB.
BkiloueHne  uAM  BbIKIOYEHWE  OTOBpaxeHus
4YaCcTOTbl MApKEpPOB.

BknoueHne unu BbIKIOYEHNE OTOBpaXeHusa aAenbTa
3Ha4YeHus.

YcTaHOBKa TMOpPOroBOro 3Ha4yeHusl, TOMbKO MUKMK

npesblillaoume AdaHHOE 3Ha4eHne

oyayt
onpeaeneHbl Kak MuKu.
YcTaHoBKa pa3Huubl MexAay MUKOBbIM 3HAYEHUEM U
MUWHUMasbHbIM ypoBHeM curHana. OTobpaxaTbcs
6yayT MUKW C pasHuuern 6onblle YCTaHOBJSIEHHOrO
3Ha4YeHUS OTKSIOHEHMUS.

Bo3BpaT Kk npeablayLweMy MeHto
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B cnyyam ecnu BbibpaH TUN UWHCTpyMeHTa Markers/Mapkep MeHio 6yaet

8 WHcTpymenTb!

Tun

Mapkep

A Ynp Mapkep

B Mapkep Ha MNMuk

C Mapkep Ha rapMOHHK

- Tabnuya

D

E Yacrota

F Lensra

G Mowck Mopor

-147dBm

H Mouck OTKNOH

20.0dB

I :) Hazag
s,

BbIrNAAETb



Huxe nokasaH akpaH ocu,wlnorpacba B pexume BIN® ¢ BKAKYEHHBIM MHCTPYMEHTOM MOUCKA
NMUKOB:

& utiity [ Display ffi Acquire ™ Trigger 4 cursors  [b, Measure ™ Math B Analysis g;:lg'f-rlr:':rmr;n;{;; B Tools
F1 Peaks List ) Type
Peak Amplicude Frequency i Peaks
1 . 4 1.0071
2.9907MHz Show Table
5.0049MHz
6. z
9.0027MHz Show Frequency
10.9863MHz
13.0005MHz
16.0983MHz I Sort By
15.0146MHz
19.0125MHz

) = O L W R

Freguency
Search Threshold

-160dBv

q 1 o Search Excursion

20.0dB

||_ _ ‘ _
| ‘ ‘| D Return

Y R Il |I l | | | | L
W "'"“J I“nnsfl lhf.l.arfl t-uLl,dl ".".l‘t;ll 'h\J-.._.J|l!.‘r|'...|'| l".-ml-uu‘ il l-*-»'lu- Lq..'-wl Il'f.-[hm' |1p.|-,..nl Ik-ﬂ-.w ...,.dl llu-1,|l..d| ||.‘r-4|'.—_ Jll'u| L..J«*d---l .fkﬂ..--ul 'ru“w-L-uw

WHz  45771WHz - 85771IMHz 14.57710Hz 18.5771MHz 245771 MHz - 29.5771NIHz FiIMHz 385771 MHz

DCIM Timebase Trigger C1DC E%
1.00V/ 20.0dB/ 00s 5.00us/div Auto 000V 012401
Tal L oo Cico :

22.4.7 N3mepeHue blMP c noMowbio Kypcopos

Onsa  BbINO/IHEHWA KYPCOPHbIX W3MepeHui, HeobxXxoAMMO HaxaTb KHOMKY . B
OTKPbIBLUEMCS MEHIO KOCHWUTECb NyHKTa Kypcop/Cursor pnsi BKKOYEHUSI KYPCOPHbIX WM3MepEHWN.
[Nnsa BbIMONMHEHUS YAaCTOTHbIX M3MEPEHUIA MCMNOMb30BaTb Kypcopbl X1 n X2, pa3sHmua Mexay ABYMS
yactotamm oTobpaxaetca cuMmBonoM AX. [Ona  BbINOAHEHUS  aMMIUTYAHbIX  U3MEpPEHUM
ncnonb3oBaTtb Kypcopbl Y1 1 Y2, pasHuua mexay ABYMS aMnanTyaamu otobpa)kaeTcs CMMBOJIOM
AY. B KayecTBe WCTOYHMKA KYPCOPHbIX M3MepeHun HeobxoanmMo BbibpaTb MaTeMaTU4yecKyto
dyHKUMIO.

NMpuMmevyaHune. KOMMNOHEHTbI MOCTOAHHOIO TOKa B CUrHasie MOryT MMeTb 6OJ'IbLIJYI'O amMnanTyay

B6Am3m wuvactotel 0 Tu. Ecnu Bawe npunoxeHne He TpebyeT wu3MepeHUss MNOCTOSHHOM
COCTaBSAIOLLEN, pEKOMEHAYETCH YCTAHOBUTb PEXMUM CBA3WN KaHasa NCTOYHUKA Ha «AC».
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22.5 PepakTop bopmyn

Haxogsicb B OkHe Bbibopa MaTtemaTtudeckunx QyHKumin BbibpaTb Bknagky Formula
Editor/®opmysa, oTKpoeTCsi OKHO pefakTopa hopMyi:
DYHKLMA

OcHOBHblE  ApudimeTvka  YacT-AHanus DUnLTp AnreGpa Qopmyna

OUnCTUTE

didt ] Sqrt

Avg ||[ERES|| Abs || Sign

Exp ||Expl0|| Ln Lg

Intrp | |MaxHold| MinHald| | Filter c

A. TekctoBoe none otobpaxeHus dopMysbl.

B. Pabouas obnactb TEKCTOBOro MNossi, B KOTOPOWM MOXHO OYUCTUTb U M3MEHUTb BBEAEHHYIO
dopmyny.

C. CneunanbHble onepaTopsbl

D. UcTouHnk onepauun. CxX npencraBnseT aHanioroByk ocuwmanorpammy, Zx npeacraBnser
ocuMnorpaMmmy pacTsixku, a FX npeacraesnsgetr MateMaTM4ecKyto OCUMINIOrpaMMy.

E. O6bnacTtb knaBnaTypbl, KOTOpas COAEPXUT OCHOBHble apudMeTnyeckmne onepaTtopbl C10XeHne
(+), BbiunTaHue (-), ymMHoXeHune (*), aenenne (/).

F. KHonka noateepxaeHus. MNMocne BeBoga GOpPMySbl HaXMUTE 3Ty KHOMKY, ANS MPUMEHEHUs
co3faHHoOW popMysibl.

Huxxe npuBeaeH co3AaHHOro cUrHana yepes pegakTtop dopmyn:

AKun Trig'd

¢ yrunuter [ Aucnnein 1T} C6opUng ™ Cunxp 3E Kypcopsl [M\Wamepenus P Marem & Ananuz (C1) = 999.9997Hz

8 MATEM

OcuunnorpamMma
DyHKUMAS

Onepauus

DYHKUMUA
(C1-czycz2

Wkana

i Fa

Monoxexue

DCIM 3 Timebase Trigger C1DC o
X 1.00V/div 1.00V/div 2.00V?/div 0.00s 500us/div Auto 110mV  14:24:58
FULL 2.49V 10.0mV -4.740V* 12.5Mpts 2.50GSa/s Edge Rising 2020/12/14
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23 NCNOJ1Ib3OBAHUE OMOPHbLIX OCLLNJIJTOTPAMM

OnopHble ocuMNIorpamMMbl — 3TO COXpPaHéHHbIe B MaMATW OCUMNNOrpamMMbl, KOTOpble MOryT
O6bITb BbiBEAEHbl Ha 3KpaH. OYHKUMSA MCMNONb30BaHMSA OMOPHOro CuUrHasa AOCTynHa nocne
CoXpaHeHuns BbIGpaHHOW OCUMANOrpaMMbl B 3HeproHesasBuMcmmon namatu. Ocuunnorpadbl cepum
AKUIM-4140 no3BONSAKOT COXPaHATb B Ka4eCTBE OMOPHbIX OCUMA0OrpamMM, OCUUANONPaMMbl BXOAHbIX
aHasI0roBbIX CUrHaN0B WIN MaTEMaTUYECKUE OCLMIIIOrPaMMBbI.

AKun Trig'd
€} yrunuter [ Aucnnein T C6opUH | o CuHxp :’;i Kypcopbi Qmme enns DA Marem [ Asanuz %
P! ypcopt P

B OMOPHLIE
f(C1) = 999.9997Hz E

Location V-Scale Position H-Scale

;
|
|

DS Rer I Pa3gepTka CuHXp C1DC V&
1X 1.00v/ 1.00V/ 0.00s 500us/div. Asto 148V 19:30:40
FULL -2.95V 870mV 2.50Mpts 500MSa/s ®poHT Hapact  2022/9/1
A. AHanorosbIn KaHan ocuunnorpada

B. OnopHas ocumnnorpamMma

C. CnpaBoyHas nHdopmMaums

D. CnpaBquoe Ananorosoe OoKHO, CKpblTO€ Ha 3TOM PUCYHKeE

Ha>XMuTe KHOMNKy Ha nepenHeM rnaHenm Uan KOCHUTECb + B 0651aCTK OKHa AeCKpUnTopa m

BbI6epuTe Ref/OnopH, 4Tobbl Bbi3BaTb Ananorosoe okHo OMNOPHBIE.

E OMNOPHLIE
Aueika
A. Bbibop mecTtononoxeHuss onopHoro curHana (REFA / A
REFA
REFB / REFC / REFD)
B. Bbl60p UcTouHMka (C1 ~ C4 n F1 ~ F4) B

Cc1
Bknounte / BbIKJIIOYUTL OTOOpaXkeHne ONOpHbIN

ocunnnorpamMmmbl c OTobBpaneHue
D. Cos3paHue TEKCTOBOM METKU ans OMOpHOM
ocumnnorpaMmmsl MeTra

E. CoxpaHuUTb yKasaHHYIO OMOPHYIO OCLMISIOrPpaMMy. A

E ' CoxpaHnTh

YcTaHOBKa BEepPTMKANIbHOIO MOA0XEHMS U MacwTabupoBaHUs OMOPHOM OCLMAIOrPaMMbl
BbIMOJ/IHAETCS peryasaTtopaMmm Ha nepegHen naHenn curHana pacnosioxXeHHbiMu B none BEPTUK.
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24 NMOUCK

B ocumnnorpadax cepum AKUM-4140 peannsoBaHa GyHKUUS NOMUCKA COObITUIA B CUrHane no
3aflaHHbIM YC/I0BUSIM. YCTAHOBKW YCNTIOBUW A1 MOUCKa COb6bITUIA MOryT 6biTb CBSAA3@aHbl CO CXEMOM
CUHXPOHU3AUMKN, N UMEIOT BO3MOXHOCTb NMepeHoca HacTpoeK NoMCKa B HaCTPOMKM CUHXPOHU3ALNMK,
nnn obpaTHbIA NEepeHOC HACTPOoeK CUHXPOHM3auMM B HACTpoOMKM noucka. Kaxaoe cobbiTne,
yAOBNETBOPSOLEE YCNOBUAM MNOWUCKa, MapkumpyeTcs 6enbiM TpeyrosibHUKOM B BEPXHEN 4actu

3KpaHa. MakcnManbHO BO3MOXHO YMCIO COBLITUIA Ana permcrpaummn pasHo 1000,
A Trig'd
f((’:‘lp}”:EiQQ 9996}:2

i€ Yrunutel 0D Aucnnein 1T} C6opUgy ™ Cunxp H Kypcope [NMamepenus P Marem  [&] Ananma B nowuck

4 v v v v A 9 Wi v

Mowck

Hactpoitka
Konusa uz CuHxp
Konua 8 CuHxp
Konus Kasana

Hasuraymsa

B Event Num :10

DCIM Timebase Trigger c1DC o
1X  500mVidiv 0.00s 10.0us/div Auto 0.00V  15:23:51
FULL 0.00V 500kpts  5.00GSal/s Edge Rising 2020/12/14

A. WHamnkatop noucka cobbiTms, oTMeYdatowmin MOMEHT BpeMeHn cobbiTns

B. O6lwee konnyecTBo cobbITUM, OTMEYEHHbIX Ha AUCIIee
C. [OwnanoroBoe OKHO noucka

B cocTtosiHMM ocTtaHoBKM B obnactu E oTobpaxkaeTcs MHAeKC Tekywero cobbitnsa / obuiee
KonmyectBo cobbiTuin. Tekyuee cobbiTne - 3T0 CO6bITUE B LEHTPE AUCMJIES.

& Utility ™ Trigger 4k Cursors  [», Measure 111 Acquire CJ Display  [& Analysis E SEARCH
r v v A4 v v v v

vent Num

Timebase Trigger c1DC x5
0.00s 10.0us/div Stop -8.33mV  16:39:33
500kS 5.00GS/s Edge Rising  2018/9/7

129



B rnaBHoM MeH Bbibepute nyHKT Analysis/AHann3> Search/llonck, 4TOb6bl BbI3BATb
AnanoroBoe OKHO MOMCKa M BK/IOYUTb €ro.

1. Bbibpatb nyHKT Analysis/AHann3> Search/llouck pns nepexoga B MEHK pexuma
Mouncka.
2. KocHuTecb kHonku ynpasneHnsa ON ans BKAKOUYEHUS pexmnMa noucka.

g nowck

MNowck

HacTpoika

Konwa n2 CuHxp

3. KocCHUTeCb KHOMKW ymnpaBneHus MeHwo Setup/HacTtposika nns BXoa B MeHI0 HacTpoek
nouvcka. MeH HacTpoeK 3aBUCUT OT Bbl6paHHOro ycnoBus noucka. KpaTtkoe onucaHue
MEHI0 NPUBEAEHO HUXE.

Pe>xuM nomcka OnucaHue MeHI HacTpoek
Edge/®poHT MonoxutenbHbin  GdpoHT  (Rising/PocT), oTpuuaTenbHbIn
¢poHT (Falling/Cnap) nav nioboin ppoHT (Alter/Monepem).
Slope/CkopocTb MonoxutenbHbin GpoHT (Rising/PocCT) man oTpuuaTenbHbIn

dpoHT (Falling/Cnap).
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
-1 --10--.
Pulse/IMnynbc Polarity/MonspHocCTb: Positive/lMonoxutenbHas unm
Negative/OTpuuaTenbHas.
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
-1; --1[--.
Interval/WUHTepBan MonoxutenbHbin GpoHT (Rising/PocT) mnam oTpuuaTtenbHbIn
¢dpoHT (Falling/Cnap).
Ycnosue noucka, Limit Range/3anyck Korga: <=; >=; [--,-
-1; --1[--.
Runt/PaHT Polarity/MonspHocTb: Positive/lMonoxutenbHas nnun
Negative/OTpuuaTenbHas.
Ycnosue noucka, Limit Range/3anyck Korga: <=; >=; [--,-
-1 --1[--.

BepHyTbCS B OCHOBHOE MEHI pexuma nomcka u npum HeobxoaMMOoCTM BbibpaTb OAMH
N3 BApMaHTOB KOMMPOBaHMS HaCTPoOEK.

Copy from Trig/Konua m3 CUHXP: KONMMPOBAHME HACTPOEK CXeMbl CUHXPOHU3aLUnKn
B HACTpPOWKK YCNTOBUI MoucKa.

Copy to Trig/Konua B CuMHXpP: KOMMpoOBaHMe HaCTpOeK YC/0BMI MNOUCKa B
HaCTPOMKMN CXEMbl CUHXPOHU3aLNN.

Cancel Copy/KaHan Konusi: KonupoBaHMe HACTPOEK YCIOBMW MNOUCKaA Mexay
KaHanamu.
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25 HABUIrAUmsA

B ocuunnorpacdax cepum AKUM-4140 pgoctynHa (yHKUMS HaBuMraumm no O4HOMY W3 Tpex
BO3MOXHbIX TUMoB: no CobbiTnio, Nno BpemeHu, no Kagpy Mcropuu.

25.1 Tlo BpeMeHu

B rnaBHoM MeHto Bbibepute nyHKT Analysis/AHann3

>

B YNPABNEH

Navigate/HaBuraumsi, p[na nepexofa B MeEHK

pexuma Hasuraums. Twun

KocHuTecb KHOMKW ynpasneHuss meHwo Type/Turl,

3aTEM YHMBEpCa/bHbIM  PErynsTopoM BbliGpaTh i

Time/Bpems.

[locTynHO ABa BapuaHTa HaBurauum no BpemeHu: ST

3.

KocHuTecb KHOMKM ynpaBneHus MEHI0
Time/Bpemsi, 3aTeM Bpalass YHMBEpPCaAbHbIN
perynatop Aans Bblbopa TpebyemMoro 3Ha4yeHus

BPEMEHU, WIN HaXaTb YHMBEpPCasbHbI perynsatop ‘

n

BUPTYanbHOW KnaBuaTypbl.
Mcnonb3oBaTb KHOMKM HaBurauuMm Ha nepeaHen

naHenn <«W», pna BocnpousseaeHns Hasag,

OCTaHOBKMU nnn BocCcnpounsBeageHmnda Bnepeg BO
BpeMeHW. MHorokpaTHoe Haxatue kHornok <« P
M3MEHAET CKOPOCTb BOCnpousBeaeHund:. MeEANTIEHHO,
cpenHe, 6bicTpo.

BBECTU KOHKpeTHOoe 3Ha4YeHuWn C noMoLbio

25.2 o Kaapy Uctopumu
QyHKUMA HaBUraumm no Kagpy UCTopmm AOCTYNHa TOJIbKO Npu aKTUBHOM pexume NcTtopus.

25.3

1.

2.

B rnaBHoM MeHto BblbepuTe nyHKT Analysis/AHann3 > WNavigate/Hasuraums, pnns
nepexoia B MeHI0 pexunma Hasurauus.

KocHuTecb KHOMKM ynpasneHus MeHwo Type/Tur, 3aTeM YHUBEpPCANbHbIM perynsaTtopom
BblbpaTb History Frame/Kaap.

KocHuTecb KHOMKW ynpasneHus MeHwo Frame Num/Yucrio kaap, 3ateMm BblbpaTb Kaap
OAHWUM N3 BO3MOXHbIX CMOCO60B:

MoBepHYTb yHWBEpPCanbHbIN perynatop Ans Bblbopa Tpebyemoro kaapa WAW HaxaTb
YHUBEpCasbHbIA perynsaTtop U BBECTU KOHKPETHOE 3HayeHWe C NMOMOLLbIO BUPTYanbHOWN
KnaBuaTypbl.

Ncnonb3oBaTb KHOMKW HaBuraunmm Ha nepeaHen naHenn <«MEP, Ans BOCNpOU3BEAEHUS
Ha3aj, OCTaHOBKM UM BOCNPOU3BEAEHUSA Briepes rno Kaapy.

Mo Co6biTHIO
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OyHKkuua Hasuraumm no CobbITUIO AOCTYNHa TOSIbKO MPU aKTUBHOM pexume [onck u
OCTaHOBNIEHHOM cbope AaHHbIX.

B rnaBsHoM MeHl0 BblbepuTe nyHKT Analysis/AHann3 > Navigate/Hasurauws, pns
nepexoaa B MeH pexuma Hasurauwms.

KocHuTeCb KHOMKM ynpasneHuss MeHto Type/Tur, 3aTeM YHUBEpPCAbHbIM PerynsaTtopom
BblbpaTb Search Event/CobbiTue.

JocTynHo ABa BapmaHTa HasBuraumu no CobbITuUio:

KocHuTecb KHOMKM ynpasneHns MeHwo Event Num/Yucrao cobbiT, 3aTteM Bpawas
yHUBEpCasnbHbIN  perynatop Ana Bblbopa TpebyemMoro 3HauyeHus, WX HaxaTb
yHUBEpCasnbHbIN perynsaTop U BBECTM KOHKPETHOE 3HauYeHUMW C MOMOLLbI BUPTyanbHOMN
KJlaBuaTypbl.

Mcnonb3oBaTb KHOMKW HaBUrauumn Ha nepeaHer naHenn € P, ans nepeknoyeHms Hasag
uwnn snepen no cobbiTuio.



26 JONYCKOBbI/ KOHTPOJ1b

QOyHKUMA [OONYCKOBOro KOHTpons Pass/Fail/on/KOHTp MOXeT OTCnexuBaTb W3MeHeHUus
CUrHanoB, Cyas Mo TOMY, HaxoAuUTCS M CUrHan BHYTpu npeponpenenéHHon obnactm macku wuam
HeT.

PesynbTat mcnbiTaHnii oTobpa)kaeTcsl Ha 3KpaHe, TaK Xe MOXEeT 6biTb HacTpoeHa cucTtema
3BYKOBOIro ornoseweHns m ¢(opMMpoBaHUS BbIXOAHOrO WMMNynbca Ha pa3sbeme [TRIG OUT],
pPacnoJsiIoXEeHHOro Ha 3aAgHen nNaHenu, No 3a4aHHOMY YC/10BUIO.

AKun Trig'd

€ Yunuter 0 Avcnneit {71 C6opUHgy ™ Cumxp #£ Kypcoper NMWamepenus D Marem [ Anamms {(C1) = 999.9996Hz c 00M KOHTP

fon KoHtp

B fotal: 9644

WcTounnk

c1

Tun

Allln

D Hactp macku

3anyck Tecta

4

Otobpax UHbopm

F Cron He logex

H He logeH B Uctop

F 3anuce He MogeH

I I'X Boixog

PassepTka CuHxp CciDC
0.00s 200us/div AsTto 148V
2.00Mpts 1.00GSals ®poHT Hapact

A. Macka 3eneHoro useta. Jliobas Touka, BbIxoAswWas 3a npenenbl, BblAENSETCA KPaCHbIM
LBEeTOM BMeCTO ob6blYyHOrO LuBEeTa CMrHana.

B. Ob6nacte oTobpaxeHnsa wuHdoOpMaumm O pesynbTatax, BKAWYAs  KOJMYECTBO
NponyLeHHbIX, OWKNBOYHbIX KagpoB, obLliee KONMNMYeCcTBO TECTOB U YaCTOTY OTKa30B.

C. [Ownanorosoe OKHO AOMYCKOBOIro KOHTPON4.

Ona Bxoaa B MeHIO HeobxoanMo HaxaTb Analysis/AHann3>Mask Test//[Jjor KoHTp:
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moowp

BKAOUNTE / BbIKNOUYUTbL TECT

Bbibop ncrtouHmnka (C1/KAH1 ~ C4/KAH4)

Bbibop npasuna (All In, All Out, Any In n Any Out)
Mepexoa B MEHK HACTPOEK MacCKu

BkAounTe / BbIKAIOYMTL OMNEpaumio  AOMYCKOBOro
KOHTpoNs. BbiknoueHne onepaunm BO BpeMs TecTa
HEMeaANeHHO OCTaHOBMUT TeCT, U CYeT4YMKkn B obnactum
octaHoBATcA. CHoBa

oTobpaxeHuss UMHOopMaumn

BK/IOUNTE oOnepaunto, nepesanycrtnte TeCT, U BCe

CYHETYUKN 6y.qu OUMLLEHbl. DKBMBANIEHTHO HaXaTuto

KHonkwu [C6poc Ha nepeaHel NaHenu.

BktounTb / BbIKIOUYNTE MHHDOPMALMOHHBLIN AUCTNEN
Bkntountb / Bbiknountb «Cton He logeH/Stop on

Fail». Koraa OH BKJTHOUEH, ocunnnorpad

OCTaHaB/IMBaeT c60p AaHHbIX, KakK TOJNbKO

obHapyxuBaet cbon
BkntounTb / «He

BbIKJTIOUYUTb MoaeH B

Nctoputo/Failure to History». Korga OH BKJIOYEH,
ocumnnorpad 6yner coxpaHsaTb Kaxabli kaap cbos,
ANg npocMoTpa B pexume “Mctopusa”.

Bkntountb / BbiknoUNTb «3anmucb He Nogen/Capture
on Fail». Korga oH Bklo4eH, ocuunnorpadp 6yaer
COXpaHATb CHMMOK Mpu KaxaoM cboe Ha BHELWHUNR
USB auck.
Bknounte / BbIKIOUYUTD curHan

3BYKOBOWM npu

BO3HMKHOBEHUU cbos

26.1 HacTtpoiikn Mackm

KocHuTechb

nyHkTa Mask Setup/Hactporiku Macku

B

Ananorosom

B JOrM KOHTP

A fon Kontp

B McTourMK

Cci

c Twun

All In

D HacTp Macku
3anyck TecTa

F OTobpax MHdopm

H Crton He lNopeH

G He MogeH B McTop

I 3anuck He lNoged

J I')( Bhixos

OKHEe

Mask

Test/OonyckoBblii KOHTPOAb, 4TOOblI BbIMOJIHUTL HACTpoMkM Macku. CyllecTByeT ABa MeToAa
CO3[@aHMS MACKW: OOMH - NMyTeM YCTaHOBKWM 3HAUYEHWM MO FrOpU30HTasM M BEpPTUKANIW, a APYron -
nyTeM pMCcoOBaHUSA MHOIMOYrosibHON Mackwu.
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B HACTP MACKW
A. [JocTtyn B MEHI CO34aHWUs aBTOMATM4YeCKOM Macku B

COOTBETCTBMMU C (POPMOI CUrHana. A cozpane
B. [octym B MEHK CO34aHMs MNOSib30BaTe/IbCKOM MacKw,

ncrnonb3ys MHCTPyMeHT Mask Editor/PepgakTop Mackw.

B Pepaxtop Macku

C. 3arpysute MacKy 13 namatm npubopa.

D. Tlpu BKAWOYEHUM aBTOMaTUYECKOM Macku, CcoO3aaHHas c “—
Macka Oyaetr aBTOMaTU4YecKM noAcCTpanmBaTbCA  MNpwU
M3MEHEHUN ropu3oHTasbHbIX nnu BEPTUKASbHbIX D.ﬂ.BT-:-I'\-iau::m:a
HacTpoek ocuunnorpada.

E. Bo3BpaT B npeablayliee MeHto.

E :) Hazapg

26.2 Co3paHuMe Macku

MacKy MOXHO C034aTb Ha OCHOBE CYLLECTBYytoLWel hopMbl cUrHana.
'd

B HACTP MACKW

rd
rd

Macka X:

A. YcTaHOBKa pacCTosHWA MexXAy MackOW W CUrHanoMm no
ropu3oHTanu. .
Macka ¥:

B. YcraHoBKa pacCTosHUSA MexXay MacKkolW W CUrHasaoM o B

BepTMKanu.

IZ:ZOE,.EI'aTb
C. Co3spaHune Mackm Ha OCHOBE HacTpoOek B 7] E c

D. CoxpaHeHue co3gaHHOM Macku B namsaTb npubopa.

D E Coxpax1Th

E. Bo3sspaT B npeablayuiee MeHio.

ED e

YcTtaHoBUTE 3HadeHus ana Mask X n Mask Y (B pgeneHuax otobpaxaemol ceTku), a 3aTeMm
KocHuTecb nyHkTa Create Mask/Co3paTtb, 4TObbI CreHepuvpoBaTb MacKy. [lnanasoH perynmpoBKu
Nno ropusoHTanu n septukanm cocrtasnset 0,08 ~ 4,00 gen.

X=0.2 div, Y=0.2 div X=1 div, Y=1 div

CoxpaHeHue u BbI30B dannoB Mackm (*.msk) aHanornyHel paboTte c darnamm HaCTpPOMKMU,
noapobHoctn cM. B rnaBe «CoxpaHuTb/Bbl3BaTb>.
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26.3 PepakTupoBaHMe MacKu

Pepaktop Macok - 23TO BCTpOGHHbIﬁ MHCTPYMEHT, KOTOprVI NMNO3BONAET CO34aBaTb

noJsib30BaTe/IbCKNE MACKU.

B X 189.Y:6

D . F
[Jp\ D @ ﬁD \D\ ﬂ - - Coordinate label
A. MeHi0
B. KoopauHaTa nocnegHen TOUYKM KacaHMsa Ha gucree
C. Macka obnactm penakTMpoBaHUS, KOTopaslh 3KBMBasieHTHa obnactm cetkn. B aTom
npuMepe WeCcTUyrosibHUK 6bla co34aH Kak 4acTb Macku
D. [laHenb MHCTPYMEHTOB
E. KoopauHatbl obnactu pepaktupoBaHus. YcTaHoBuTe X-opAuMHATy W Y-opaAuHaTy C

NMOMOLLBLIO BUPTYanbHOW KnaBuaTypbl, a 3aTeM KOCHWTeCb NyHkTa Input/Bsoa, 4To6bI
BbINONHUTL O6HOBNIEHWE OpANHATbI.

F. OtobpaxaTb / CKpbITb KOOPAWHATbLI BEPLUMH MHOIOYrOfiIbHUKA Ha Aucnee

G. 3aKpbITb OKHO pefaKTUpoBaHUS

MeH10
B cTpoke MeHlo ecTb aBa paszaena MeHi. MeHto File / ®ain BknoyaeT B cebs obbluHble

dannoBble onepaunm, Takme Kak:

6bITb

. New/HoBbiin: Co3aaTb HOBbI (hann Macku

e Open/OTKpbITb: OTKPbITb CYLWECTBYOWNIA darin Macku

e Save/CoxpaHuTtb: CoxXpaHuUTb TeKyLWwmMin pann Mmacku

¢ Exit/BbixoA: BbIX04 U3 pefaKTopa Macok

MpuMmeuvaHue. dain Macku, CoO3daHHbIA C MoMoWwbio MeHo «Co3paaTth MACKy», HE MOXeT
Bbl3BaH pefaKTOPOM MacoK.

Copepxunmoe meHio «Edit / PegaktupoBaHue» 5KBUBasIeHTHO NaHeNnun MHCTPYMEHTOB.

MaHenb MHCTPYMEHTOB

3Ha4vyeHun B obnactu peaakTMpoBaHUA KOOpAMHAT.

PucosaHne. Co3gaHne BepLIMH MHOrMOyrosibHMKa KacaHMeM 3KpaHa WM BBOAOM

° Co3pgaTb MHOrOYyrosbHWK: cO34aeT MHOMoyroflbHUK Ha OCHOBE HapuCOBaHHbIX
BEpPLWMWH C noMoLbio onepauun Draw

. OTMEeHUTb
.E BoccTtaHoBUTbL
'

BcTaBuUTb TOUKY: BCTaBASAET BEPLUMHY Ha BbiI6paHHOI CTOpOHE
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. E PenakTupoBaTb MOMUIOH: PenakTMpyeT nMoONAWroH. BeplinHbl, CTOPOHbI U
MHOIOYrofIbHUK — BCE 3TO PeAaKTUPYEMbI 06beKT
. YaanuTb MHOFOYrofIbHUK: yAansieT Bbl6paHHbIi MHOMOYrofibHUK
YTo6bl OTpeAaKkTMpOBaTb OO6LEKT BEpPLIMHbI, CTOPOHbI WM MHOrOYyrofibHMKa, CHa4yasna
BbIGEpPUTE €ro, a 3aTeM NepeMecTUTE ero XEeCToM NnepeTackMBaHusa UM BBeAS HYXXHOE 3HayeHue B

obnactun E penakTMpoBaHUa KoopAauHaT. [ONnd CTOPOHbI 3TO 3HayYeHue ANd ero cpep,Heﬁ TOYKMN.
Onsa MHOroyrosibHMKa opanHaTta - /19 ero reoMeTpuyeckoro LeHTpa.

BbibepuTe cTopoHy (OTpe3oK)

BbibepuTe nonmroH

26.4 Bbi6op npaBuna
MpaBnno BbIGOPKM pe3ynbTaToOB AOMYCKOBOro KOHTPOASA yKa3biBaeTcs B obnactu Type/Tun B
AnanorosoMm okHe Mask Test/[JonyckoBblii KOHTpOnb.

e All In/Bce B: BCe TOYKM AAHHbIX AOKHbI 6bITb BHYTPU Macku, 4Tobbl MPOUTU TecT.
Jaxke ogHa ToYKa BHE MacKu BbI30BET cHOM.

e All Out/Bce BHe: BCe TOYKM AAHHbIX AO/KHbI 6bITb BHE MAacku, 4TOObI MPONTU TecT.
[axke ogHa To4YKa BHYTPM MacKu Bbi30BeT CHOM.

e Any In/Jlro6oi B: Jliobass Touka QAaHHbIX BHYTPU Mackm 6yaeT pacno3HaHa Kak
«[opeH». Bce gaHHbIe 3a NnpenenamMmm Mackm - «He rogeH».

¢ Any Out/Jlio6oit BHe: niobas Touka [AaHHbIX BHe Mackm OyaeT pacno3HaHa Kak
«lopeH». Bce TOUKM AaHHbIX BHYTPM Macku - «He rogeH».

26.5 3anyck / ocTaHOBKaA TecTa.

KocHuTecb nyHkTa Operation/Onepauusa, 4tobbl 3anycTuTb/OCTaHOBUTL TecT. OCTaHOBKa
BbINOIHAEMOro TecTa M nepesanyck TecTa OYMUCTUT CYETUMK MPONYLIEHHbIX KaapoB, OWMO0YHbIX
Kagpos, obuiee KONMYECTBO KaApoOB W 4acTOTYy OTKa30B. HaxaTme KHOMKu Ha nepeaHen
naHenu Takxe MOXeT OUYUCTUTb MHMOPMALNIO O KOJIMYECTBE TECTOB.
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27 MYJIbTUMETP

OyHkunto DVM  (umdbpoBoii MynbTUMETP) MOXHO WCMNOMb30BaTb AN W3MepeHUs TaKuX
napaMeTpoB, KakK aMMInTyAbl MOCTOSAHHOIO MM NepeMeHHoro Ttoka. Ocumnnorpad cepun AKUM-
4140 n3mepsieT yKasaHHblA NapaMeTp BXOAHOrO CMrHasaa M MoXeT oTobpaxkaTb ero B pas/iMyHbIX
¢dopmMaTax, B TOM 4YMcne: aHanoroeas LKana, ructorpamma n TpeHa. DVM acMHXpOHEH C CUCTEMOWA
cbopa gaHHbIx ocumnnorpada. NctouyHmkm DVM n namepenmii MoryT 6biTb pasHbiMm, 1 DVM moxeT
paboTaTb KOpPpeKTHO, Aaxe ecnn cbop AaHHbIX ocumnnorpada ocrtaHoBneH (ob6o3HauaeTcs
KpacHOM KHonkow Run/Stop).

Axun Trig'd

i 1 C6 3 ! M Ma E
3 Yunuter L3 Aucnnen T1 CGopUHg o CuHXp 5+ Kypcopsi Bmuepeuuﬂ Marem [ Ananus f(C1) = 999.9997Hz E BOALTM D

MyneTUMeTp

Muctorpamma(DVM) - DC cpegH(C1) u Asnanor Wkana(DVM) - DC cpegt(C1) c

WcToyHnk

C1

1.490V
W DC cpegH

AgTO [lnanasoH

Ananor Wkana

MucTorpamma
TpeHa(DVM) - DC cpegH(C1)

6.96

Yaepxavue

I'X Meperpy3ka

PassepTka CuHXp Cc1DC &
0.00s 500us/div AsTto 149V  22:44:04
2.50Mpts 500MSals ®poHT Hapact  2022/9/1

O6nacTtb oTO6paxeHus rMcTorpamMmmbi.

O6nacTtb oTobpaxeHna TpeHaa.

O6nacTtb oTobpaxeHus pesynbTaTOB U3MEPEHMS M aHANOroOBOW LWKasbl.
Jnanorosoe OoKHO MyJibTUMETpa.

oOnw>

Macky MOXHO co34aTb Ha OCHOBe cyllecTByowen hopMbl curHana.
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B BONLTMETP

MynsTHMeTp
Ona poctyna K MeHK MynbTUMeETpa HeobxoaAMMO HaxaTb

AHanunz/Analysis > Mynbtumetp/DVM

McTouHMK

C1
BkntoueH Me/BbIKJ'I ro4eHne MynbTUMETpa.

B. Bbibop ncrouHuka namepenunii (C1/KAH1 ~ C4/KAH4) C Pexm

C. Bbl6op pexuma usMmepenuii: DC Mean/DC cpeaHee, DC DC cpeau

RMS/DC ck3, AC RMS/AC ck3, Peak-Peak/Muk-Munk wun D_»’-'.BTu:-,Eumnaau:.H

Amplitude/Amnnntyaa.

BkntoueHne/BbikntoueHne aBTOMaTUYECKOro AnanasoHa. SN

E. Bknwo4yeHune/BbikntoyeHne  oTtobpaxkeHus aHanorosomn
WwKanbl.

F lMacTorpamma

F. Bknwo4yeHune/BbikntoueHne oTobpaxxeHns rmcTtorpaMmmel.
BkntoyeHne/BbikntouyeHne otobpaxxeHns TpeHaa.

TpeHg,
H. Bknio4veHune/Bbikao4veHne yAep>XXaHus pe3ynbTaTa H

4

G YoepwaHue

N3MEPEHUN.
I. BknwoudeHue/Bbiknto4yeHne 3BYKOBOIO curHana (o]

neperpysku (npesblilleHNe BXOAHbIX NapaMeTpoB).

I I‘X Meperpyska

27.1 Bwuabl U3MepeHun
PexxuM MynbTMMeTpa noaaepxueaeT 5 BUAOB uaMepeHun. Onsa Bbibopa pexumMma usMepeHus
Heobxoammo BbibpaTb Pexum/Mode, oTKpoeTcsa cneaytowee aManoroBoe OKHO:

C1 Mode

Pexum

DC cpegH

Muak-Muk AMnnUTyaa

DCcpegy  CpegHee 3HaueHWe YPOBHA
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27.2 [Owmar
Mocne

DC Mean/DC cpepnH: cpeaHee 3Ha4YeHME AaHHbIX.

DC RMS/DC ck3: cpegHekBaapaTM4yHOE 3HayeHuMe JaHHbIX Npu  CBA3M  NO
NOCTOSAHHOMY TOKY.

AC RMS/AC cK3: cpeaHekBagpaTUMyHOe 3HadeHuMe [AaHHbIX Mpu  CBA3M MO
nepeMeHHoOMy TOKY.

Peak-Peak/IMuk-MNMunk: pa3sHnua Mexay MakCMMasnabHbIM U MUHUMANIbHbIM 3HAYEHMEM
OAHHbIX.

Amplitude/Amnauntypa: PasHuua Mexay BEPLIMHOM M OCHOBAHMEM B HumoaanbHOM
dopme curHana. Ecnn He 6uMoganbHbIN, pa3HMUa MeXAy MakC. M MUH.

pPaMMbl
BbI6Opa pexunuMa M3MepeHunit Nofb30BaTes M MOryT KOCHYTbCSl 3KpaHa, Ass BKIOUYEHUS

MNN BbIKKOYEHUA OTOﬁpa)KeHMﬂ pa3nn4yHbIX AnarpamMMm:. aHasoroeasa wkKana, rmCtorpamMmma n TpeHA.
LiBeT AaHHbIX Ha AMarpaMMax COOTBETCTBYET LBETY UCTOYHUKA (aHaJ'IOFOBOFO KaHana).

AHano

ropas wkasa

AHanoroBasa wkana 0To6pa>|<aeT Tekylwee mnaMmepeHHoe 3HadyeHme. KOCHUTECb MyHKTa MEHI

AHasnor llikana/Bar B AManoroBoM OKHE MynbTUMETpaA.

AHanor

-1.04

Wkana{DVM) - DC cpegH(Cl1) A

1.488V B
LT e

-0.04

A. BblbpaHHbIN peXxuMm naMmepeHus.
B. Tekyuwee nsMepeHHOe 3HaveHue.

C. AH

anoroeas wKaJsia, COOTBETCTBYyHOLWada TekywemMy nasMmepeHHoMy 3Ha4eHunto.

Nucrorpamma
MmcTtorpaMmma BM3yasibHO MOKa3sbliBaeT pacrnpeaeneHne BeposTHOCTEN N3MEePEHHbIX 3HAYEeHUN.

KocHuTech n

YHKTa MeHto [uctorpamma/Histogram B AManoroBoM OKHe MyfbTUMETpa.

ructorpammal(DVM) - DC cpegH(Cl) A

BbI6paHHbIN peXxXnm naMepeHus.
O6nacTtb oTobpaxeHust rMCTorpaMmbi.

bu

A
B.
C. Tekyulee M3MepeHHOE 3HaYeHMe.
D

H, BK/IIOYAKOLWMA MaKCMMa/lbHOE 3HadeHue w BEPOATHOCTb MNonMagdaHuNA B HEro

M3MEPEHHbIX 3HAUYEHUN.

E. Un
F. C6
TpeHp
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TpeHa, 3TO Bu3yanbHasd Auarpamma OT06pa)KeHMFI TEHAEHUNIO U3MEHEHUA WU3MEPEHHbIX
3Ha4YeHu BO BpeMeHU. KOCHUTEeCb NyHKTa MEHIo TpeH,q/Trend B ANa/1I0roBOM OKHE MYJIbTUMETpPaA.

Tpena(DVM) - DC cpegH(C1) A

6.96

Current: 1.4

BblObpaHHbIN peXuM naMmepeHus.

O6bnacTtb oTobpaxeHnsa TpeHaa.

PacwupeHune ananasoHa BpeMeHn. KocHyTCsl, A5 paclUMpEeHUS BPEMEHHOTO AMana3oHa.
Tekyllee M3MepeHHOe 3HaYeHue.,

MakcuManbHOe U3 U3MEepPEHHbIX 3HAaYEHUN.

MUHUMaNbHOE U3 U3MEPEHHbIX 3HAYEHUN.

CpeaHee 3HaYEHMN BCEX U3MEPEHUN.

C6poc umncna oTCYeTOB CTaTUCTUKM.

ITOmMmMoOmP

O6Hy1'IVITb AdaHHblE CTAaTUCTUKN WU Nepe3anyCTtuTb C60p AaHHbIX MOXHO HECKOJ/IbKUMU

cnocobamn: |CépoCd Ha nepegHen naHenu npubopa wWAM HaxaTb CUMBON O B obnactu
oTobpaxKeHns rucTorpamMmmsl UM TpeHaa.

Korga Bce 3 amarpaMMbl OTKJIIOYEHbI, B JIEBOM BepxHeM yrny obnactu oTobpaxeHus
ocumMnnorpaMmbl  MNOSIBASIETCS MpocTas MHMOpMauMoHHas CTpoOKa, MOoKasbiBatowas Tekylee
3Ha4YeHne U3MepeHnst MyibTUMETPa.

4 yanwmer 0D fuenneit  1Ti C6opvikey ™ Cukxp 3 Kypcopbl [nWMsmeperua B4 Matem B AWammz = g BOMLTMETP

MynsTUMETp

WcTounmk

AgTo [nanazoH

Ananor LWkana

rucTorpamma

Tpenp

YaepxaHue

I'X Meperpyzka

PazsepTka CuHxp CiDC
0.00s 500usidiv AsTo 149V
2.50Mpts 500MSa/s ®poHT  Hapact
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28 YACTOTOMEP

28.1 OnucaHue v o6LMe HACTPOMKH

PexxuM 4actoTtomMepa WCNOMb3yeTcs ANs M3MEpeHus 4acToTbl, nepuoga CcurHasaa wam
nogcyera cobbITUA (CYETYMK MMMYNbCOB). YacToTOMEp aCUMHXPOHEH C CUCTEMOW cbopa AaHHbIX
ocumnnorpadga. Yacrotomep 6yaetr pabotatb M M3MepsTb BbiGpaHHbIN NapaMeTp gaxe ecnu cbop
AaHHbIX ocuunnnorpada octaHoBMEeH (KpacHas NOACBETKM KHOMKM ).

KocHuTecb nyHkTa MeHto Analysis/AHanan3 > Counter/Yactoromep nns TOro, 4to 6bl OTKPLITH
AVanoroBoe OKHO MeHI0 YacToToMepa:

B Jactotomep

YacToTomep
BkntoyeHne/BbiktoyeHne yactoToMepa

B. Bbibop pexuma wun3MepeHusa: Yacrtota, [epwuog,

Pexmm
CyeTumK MMNynbLCoOB
YacTota

C. Bbibop unctoyHmka BxogHoro curHana (Cl/Kanl ~
C4/KaH4) c MCTouHMK
YcTaHOBKa ypOBHS 3anycKa €1

E. BknwoueHune/BbikaOYeHMEe CTaTUCTMKN D YpoBeHs

F. C6poc HaKOMMEeHHbIX OaHHbIX CTaTUCTUKMW,

3KBMBaNeHTHO KHonku |Clear Sweeps| Ha nepeaHen TS

naHenu npmbopa

4

F CGpoc CTaTucTUKA

Cratuctuka
Korga craTucTvMka BKJ/IlOYEHaA, 4YacToToMep OyaeT HakanauBaTb W3MEpPEeHHble AaHHble W
oTobpa)kaTb pe3ynbTaTbl CTATUCTUKMN Ha SKpPaHE.

YACTOTOMEP
3Hau

CpegH

MuH

CTOTHN

Cuet

YpoEEHb 1.49V

Value/3Hau - nocnegHee U3aMepeHHOe 3HaUYeHMne

Mean/CpeaH - cpegHee 3Ha4YeHne BCeX OTCUYETOB

Min/MuUH - MMHMUMANbHOE 3HAYEHUE BCEX OTCUETOB

Max/Makc - MakcuMasibHOe 3HaYEHUE BCEX OTCUHETOB

Stdv/CTtOTKNn - cTaHgapTHOE OTK/IOHEHME BCeX OTCYETOB, MCMNOoSb3yeMoe A8 OLEHKMU
pacrnpeaenenms napaMeTpoB noacyeTa

Count/Cuer - KonnmyecTBo cobpaHHbIX OTCYETOB

Level/YpoBeHb — ypoBeHb 3anycka

Onsa cbpoca HakonAeHHbIX AaHHbIX CTaTUCTUKM HeobxoauMo HaxaTb kHonky |Clear Sweeps
Ha nepeaHen naHenu npmbopa nnm KOCHYTbCA NyHKTa Reset Statistics/Cépoc CTaTucTuku.
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28.2 Pe>XUMbl U3SMEepeHUit
YacTtoToMep MMeET Tpu pexmnma naMmepeHuin. KocHutecb nyHkTa Mode/PexuM B ANanoroBoM
OKHe YyacTtoToMepa, YTobbl OTKPbITb OKHO Bbi6Opa pexuma.

C1 Mode

Pexmm

}H—f YacTora J'—Jf Mepwog, 1 Cuer Vimn

T

YacroTta YacTtota

¢ Frequency/4Yacrora - cpeaHee 3Ha4YeHMe 4acToTbl 3a Nepuos BpeEMEHM
e Period/MNepuopn - BenmumHa, obpaTHas cpegHeln yactoTe 3a Nepno BpeMeEHMU
¢ Totalizer/Cuer UMNynbcoB - CYETUYMK UMNYbCOB (CO6bLITUI)

Koraa BbibpaH pexum Totalizer/Cyer UmnysabcoB, Heobxoammo BbibpaTb GPOHT
(HapacTawWwmMin AN cnajarwLwWwmin) cMrHana no KOTopoMy 6yaeT BbINOMHATBCA noacyeT. Ecnm
BKIOUEH pexuMm Gate/Bpems cyera, TO  cyeT 6yaeT BbINOMAHATLCA TONbKO AN CUrHana
YAOBNETBOPAIOLWEro HacTpolikaM BHELWHero 3anycka.

KocHuTecb nyHkTa Gate Setting/Hactpovika Ans Bbl30Ba COOTBETCTBYIOLLErO AMANIOrOBOro
OKHa HacTpoek:

A. BknioueHune/BbikntoveHne pexnuma Gate/Bpems cyeta Y B Bpews cuera

B. Bbibop Tuna: Level/YposeHb wunu After Edge/lMocne

Bpemna Cueta

®poHTa

C. Obnactb oTobpaxkeHus MCTOYHMKA BHELWIHEro
3anycka. C1/KAH1 n C2/KAH2 - WUCTOYHMKM 3anycka BTHn
apyr ana apyra, C3/KAH3 n C4/KAH4 - UCTOYHWKMU

3anycka Apyr ansa apyra C

D. Ecnn BblbpaH TuN Level/YpoBeHb TO HeobxoamMMo
BbibpaTb nonsapHocTb: Positive/lonoxutenbHas wnu D MonspHocTe
Negative/OTpuuaTtenbHaa. Ecnn BbibpaH Tun After (BT

Edge/MNocne ®poHTa TO GPOHT curHana 3anycka YpoBeHs
Rising/Hapactanne unu Falling/Cnag

E. YcTaHOBUTb ypOBeHb 3anycka

F. BepHyTbcCH B npegblayliee MeHIo
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29 HACTPOMKM 3KPAHA

B MeHIO HacTpoek 3KpaHa nonb3oBaTb MoxeT BbibpaTb cnocob oTobpaxkeHus
ocuwnanorpaMMbl, LBETOBYIO rpajauuio, rocjecBeyeHune, TUM CeTKM 3KpaHa, YPOBEHb SPKOCTU
CBEYEHMSA Nyya N CEeTKM 3KpaHa, a TakXe nNpo3payHOCTb BCrJIbIBAKOWMX OKOH.

B rnaBHOM MeHK KOCHUTeCb NyHkTa Display/Aucnnen > Menu/MeHO ons BXoAa B MEHKO
HaCTpPOMKM 3KpaHa.

r X & =2 I o
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Bbibop cnocoba oTobpaxkeHust ocuwmsorpaMMbl Ha 3KpaHe

Vectors/Bektop nnn Dots/Touku.

Bkntountb / BbIKJOUYUTD LBeTOBOM rpaguveHT
oCLMNIOrpamMMbl.

Mone HacTpoek nocnecBevyeHus.

Ouncrka avcnnen. Onepauums BbIMoNHAeT  cbpoc
HaKOMJIEHMUS MOC/IECBEYEHUSl, YyAaANsSeT BCE CUrHasbl,
oTobparkaemble Ha 3KpaHe, n cbpacbiBaeT uXx.

YcTaHOBKa BpeMeHM oTobpaXkeHMsl MEeHK Ha 3KpaHe
npubopa. [locne TOro KakK 3agaHHOE BpEeMS WCTEYeET,

6okoBOe MeHIO 6yaeT aBTOMAaTUYECKUN CKPbITO.

Bbibop TMNa MEHIO: Embedded/BcTpoeHHoe nnm
Floating/MnaBatowwee.

Ecnn BbibpaH TMn Embedded/BcTpoeHHoe, obnactb ceTku
6ypeTr cxaTa NO ropusoHTann Ansa oTobpaxkeHus MOJSIHOWN
dopMbl curHana npu otobpaxxeHMn AnMasoroBoro okHa. Ecnn
BblbpaH Tun Floating/MnaBatowee, TO B 3TOM Cay4yae
Aavanorosoe OKHO 6yaeT HemnocpeaCTBEHHO MOKPbIBaTb
yacte obnactm cetkM nNpu oOToBpaKeHMMm Ha 3SKpaHe
npubopa.

Bbibop Tvna cetkn (M1, M2 n M3).

YctaHoBka apkoctu ocumnnnorpammbl (0 ~ 100%).
YcTaHoBKa SpKOCTM noacBeTkn akpaHa (0 ~ 100%).
YctaHoBka sapkoctn ceTku (0 ~ 100%).

YcTaHoBKa apKocTu noacseTku kKHomnok (0 ~ 100%).

JocTyn B MEeHIo Bblb6opa uBeTa oTobpaxkaeMbix
0oCLMINOrpamMmM.

HacTpoika oTobpaxeHns METOK Ha OCMU.

5 aucnnen

Tun

A

Toukw

c Mocneceey

Brivn
D OUKNCTUTE 3KpaH

CKPEBITE MeHH

Brikn

F Ctuns Menw

BcTpoeH

H CeTka

M1

G ApkocTk Myya
MogceeTka

A PROCTE CETHM

K ApPKOCTE KHONOK

L HacTpouTs LBeT

M Hactp MeTku Ocu




29.1 Twun oto6paxeHus
KocHuTecb nyHkTa Display/Aucnaed nna nepexofa B MeHK HacTpoek 3kpaHa. KocHyTbcs
nyHkTa Type/Tun pnsa Bbibopa cnocoba oTobpaxkeHus oCuMIorpaMMbl Ha dKpaHe:
Vectors/BekTop — TOUKM ANCKPETM3aUMM 0TOBpaXxarTcs COeANHEHHbIMU TNHUSIMN.
Dots/To4ku — HenocpeacTBeHHOe oTobpaXKeHne ToHEK ANCKPETM3aUnm.

BekTopHOe oTo6pakeHne curHana

ToueuyHoe 0T06pa)KeHue CUrHasnaa

MpumeuaHnue. Korga npubop Haxoamntcs B pexume paboTbl Run M3-3a BbICOKOW CKOPOCTMU
0o6HOBIEHMS ocuMNOrpaMM Ha dKpaHe, oTobpakaemblli CMrHan npeacTtasnseT cobol HanoxeHune
Heckonbknx kagpoB. CregoBaTenbHO, TO, 4YTO MNpPWU WCMNOSb30BaHUWU pexmMma oTobpaxeHus
Dots/Toukn 3TO He TOYKM AucKpeTmdaumm, a 3dhdekT oTobpaxkeHusi, aHaNorM4UHbI pexunmy
3KBMBaANEHTHOM Bbi6opkK. Ons Toro 4to 6bl 0TO6pPa3nTb Ha 3dKpaHe ToukK, Npnbop HeobxoamMmo
nepeBecTn B pexum Stop.
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29.2 HacTtpoiika TMNna MHTEHCUBHOCTU OCLMUJIZIOrpaMMbl

paAMEeHT WMHTEHCUBHOCTU CUrHana MoXxeT ObiTb YCTaHOB/IEH Ha rpagauum Cceporo unu
LBETHYIO wkany. MNpn ycTaHOBKE WHTEHCMBHOCTM Ha UBET rpagMeHT UHTEHCUMBHOCTU aHasornyeH
rpaamMeHTy TEPMMYECKOro LBETa, KOrAa 30Hbl BbICOKOM MHTEHCUMBHOCTU OTOOpakatoTCsa KpacCHbIM, a
30Hbl HU3KOWN MHTEHCUBHOCTU — CUHUM,

KocHuTtecb nyHkTa Display/Aucnner ans nepexoda B MeHK HacTpoek 3KpaHa. KocHutecb
nyHkTa Color/LiBET nnsa BKNOUYEHUSA LBETOBON rpajauUum curHana.

XonoaHble LBeTa » Tennble uBeTa

LiBeToBas rpapaums

LIBETOBOW rpaAMeHT BbIK/TOYEH LiBeTOBOW rpaiueHT BKIHOUEH

29.3 ®dOyHKLUMA NocnecBeYeHus

OyHKkuna Persistence/llociecBe4yeHne NoO3BONAET ocumnnorpady WMMTMPOBaTb KOHTYp
TPaAMLUMOHHOIO  aHasoroeBoro  ocuunnorpada. Ocuwmnnorpamma KoHTypa  MoXeT  6biTb
KOH(pUrypnposaHa Ha «persist» B COOTBETCTBUM C HA3HAYEHHbIM BPEMEHEM.

Huyxe onmncaH nopsaoK AEACTBU AN HACTPOWKKM U OTK/TIOYEHUS (PYHKLMM NOCNecBeYeHus.

KocHuTecb nyHkTa Display/Aucriien ans nepexoa B MEHIO HACTPOEK 3KpaHa.

KocHuTecb nyHkTa Persist/llociecsed, nnst Bbibopa o4HOM M3 CneayroLwmx onuumn:

Off/Bbiks1 — nocnecBevyeHmne BbIK/IHOYEHO.

YctaHoBKka BpeMeHu nocnecsedveHus (1 ¢, 5 ¢, 10 ¢, 30 ¢) - ycTaHOBKa BpeEMEHWN HaKOMIEHUS
nocneceBevyeHms C MOMOLbIO YHUBEPCANbHOro perynstopa, nocne UCTeYeHUU YCTaHOBIEHHOro
BPEMEHWN HaKoMJieHHble AaHHble 6yayT yaaneHbl U 3aMelleHbl HOBbIMU AAHHbIMU.

Infinite/beckoHeY — BbI6Op HECKOHEYHOro HaKoMJeHMs NOCNEeCBEeYEHNS, HAKOMIEHUE AaHHbIX
byner BbINONHATCS HenpepbiBHO, 6e3 yaaneHus. beckoHeyHOe noOcCnecBevYeHne MOXHO
NCMoNb30BaTb ANS M3MEPEHUS LWyMa U AXUTTepa, A1 obHapyXeHUs peakux cobbITUi.
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29.4 Bbi6op TMNA CeTKMU

M1 - CeTtka 8x10

M2 - CeTka 2x2

M3 - DkpaH 6e3 ceTkun

..........................

Pexum M1 Pe)KM M2

Pexxum M3

29.5 Ouucrtka 3KpaHa

Onsa ounctkm gmucnnes Heo6xoamMo B 1aBHOM MEHK KOCHYTCSA NyHKTa Display/Ancriaesi. B
OTKPbIBLUEMCS MEHI KOCHYTbCS nyHkTa Clear Display/O4unctute Ikp, ocuumnnorpad BbINOJAHUT
cbpoc cobpaHHbIX AaHHbIX W BbIMOJHUT Nepe3anyck cbopa, N CUHXPOHM3aLNN.

29.6 HacTtpoiika ypoBHAA MHTEHCUMBHOCTH

Hwxe onncaH nopsaok AeNCTBMN ANS HAaCTPOMKKU YPOBHA MHTEHCUBHOCTU CUrHana.

1. B rnaBHOM MeHK KOCHYTCS nyHKTa Display//Aucnnesd nns nepexofa B MEHK HacTpoek
3KpaHa.

2. KocHuTecb nyHkTa Intensity/Slpk/ly4a, Bbi6paTb YypOBEHb WMHTEHCMBHOCTM CUrHana c
NMOMOLLBIO YHMBEPCANbLHOIO perynatopa. YCTaHOBKa WHTEHCUMBHOCTM MPOUCXOAUT B
ananasoHax oT 0% ao 100%, no ymon4yaHuto ycTaHoBieHo 3HayveHne B 50%.

Mpumepsbl:

MHTeHcnBHOCTb ocumnnorpammbl 0 %

NHTeHcuBHOCTL ocumnnorpammel 100 %

29.7 Hacrtpoiika uBerta
MeHI0 HacTpoOWMKKU LBETa NO3BOJSET 3a4aTb MNONb30BaTeNbCKME LBETa AN pas3fiMYHOro Buaa

OCLMNIOrpamMM.
1. B rnaBHOM MeHIO KOCHYTCSl NnyHKTa Display/fucriien pns nepexoda B MEHK HacTpoek
3KpaHa.

2. TMponncTHUTE MEHI0 BHU3 BbIMOJIHUB ABMXEHNE CMaxmMBaHUS.
3. KocHuTtecb nyHkTa Color Setting/Hactpouts LiBeT.

146



B OTKpbIBLIEMCSH OKHE KOCHUTECb MPSMOYroJSibHMKA LBETA HYXHOW OCLMN0rpamMmbl, 4YTOObI
BbIMOMHUTb HAacCTPOWKY LBETa M3 BCMbiBatlowWweln nanutpel. KocHutecb obnactn «Default/Hay Yct»,
4YTO6bI BOCCTAHOBUTL LIBETA MO YMOJYAHUIO AN BCEX KaHaJ10B.

HacTpouTk LlgeTa

REFB REFC

Hau ¥cr

BbibepnTte uUBET NpsSMO Ha NaaAUTpe M MPOCMOTPUTE €ro OTTEHOK, HAaCbIWEHHOCTb, CBET WU
3HayeHns RGB unum HanpsiMylo M3MEHUTE MnapaMeTpbl UBeTa, 4Tobbl HacTpouTb uBeT. [locne
BHECEHMS n3MeHeHn KocHnTecb OK AN NOATBEPXAEHUS.

Buibop yseta

OCHOBHLIE userta

HEn
o
m
EEpE
EEEEN
S/ AEn

Monk3oBaT UBeTa
ToH |60 HacbiLy o 128
HEEEEENENN

HEEEENENENN Hoil [PAS Il eHbIi CuHMi l

[o6aeuTb B N0NbL30BAT LBeTa OTmeHa
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30 FTEHEPATOP CUTHANIOB (OnuuA)

Ocuunnorpadbl cepun AKWNM-4140 uMeloT BO3MOXHOCTb MCMNO/b30BaHUSA MNpPOrpaMMHON
onumu reHepaTopa curHanos. Bbixon reHepaTopa pacrnofioXXeH Ha 3aA4Hel naHenun npubopa.

Onuwng reHepatopa CUrHasioB MNO3BOJISET BOCMPOU3BOAUTL [Ba BUAA CUIMHaNOB: CUrHasbl
cTaHgapTHol dopMbl (DYHKUMOHANbHbLIA reHepaTop) WM CUrHasnbl npousBonbHol dopmbl (Arb
reHepaTtop).

CurHanbl Npou3BonbHOM (OpMbl MOAPa3AEnAOTCA Ha ABE rpynnbl: BCTPOEHHbIE CUCTEMHbIE
CUrHanbl U COXpaHeHHble curHanbl (Cco3gaHHble nonb3oBatenem). BcTpoeHHble hOpMbl CMrHanoB
XPaHATCA BO BHYTPEHHEW 3HEpProHe3aBMCUMMON MamsATM. BcCTpoeHHble npou3BosibHblIE OpPMbI
curHanoB, ansa ypobcrBa paboTbl, paspeneHbl Ha Heckonbko rpynn: Common, Math, Engine,
Window, Trigo. CobcTBeHHble (OpMbl CUrHas0B MNOSb30BaTE/lb MOXET CO34aBaTb C MOMOLUbIO
nporpaMmHoro obecneuyenunss EasyWave, yctaHoBneHHoro Ha [MK. Co3gaHHble (pOpMbl CUIHaNoB
MOryT 6bITb MMNOPTMPOBaAHbI B NamMsATb Npmbopa ¢ nomoubto BHewHero USB-ancka.

KrtoueBble BO3MOXHOCTH:

e BcTpoeHHble HOpMbI CUFHANOB: CUHYC, NPSAMOYrO/bHUK, Nuna, umnynbc, wym, DC.

e CurHanbl npousBosibHOMW dopMbl: 45 BCTpPOeHHbIX OpPM M 2 S4YerKM naMaTn ans
NMoJib30BaTENIbCKUX CUIHAsOB.

e MakcuManbHas 4acTtoTa BbIXOAHOrO curHana 25 Mru.

¢ MakcuManbHbl BbIXOAHOW ypoBeHb OT -3 B o +3 B.

e HoMuHanbHOe HanpsXeHue nsonaumu: £ 42 Bnuk.

30.1 Bkn4YeHMue reHepaTopa u yrnpas/ieHue BbiXOA40M

HaxaTb kHonky Wave Gen| Ha nepegHel naHenu npubopa.

OCHOBHbIE HaCTpPOMKMU:

BknounTb / BbIKOUYMTbL BbIX0A FreHepaTopa

B. Bbibop TMna curHana (CMHYC, MeaHAp, nwuna, MMNynbC, Wave Type
LWYM, MOCTOSAAHHbIN TOK 1 CI®) ~ Sine
C. YcraHoBKa 4acToThl . Fevey
1.00000KHz
D. YcraHoBka amMmnamnTyabl
Amplitude
E. YcraHoBka cMelleHuns
4.000Vpp
F. [JdononHutenbHbie HAaCTPOWKK (CM HUXE).
G. CwucreMHas nHdbopmauma n obHoBEHME NPOLUMBKM.

[onoNHUTENbHbIE HAaCTPOIKK

Output Load
A

BbI60p BbIXOAHOW Harpysku
Brknountb / BbikNouMTb OVP (3awmTa OT nepeHanpsixxeHns)
HaCTpof/'lKa Hyﬂﬂ* c Zero Adjust

C6pOC HAaCTpOEK No yMOJZIT4HaHUIO
Default

moow?>

Bo3BpaT B Npeablayllee MeHIo
E D Return

* [1na KanubpoBKW BbIX0Ja reHepaTopa U YCTAaHOBKU HyNsA, HEO6X0ANMO:
ABTOMaTnyeckasi KaJinbpoBKa:
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NS BbINOMIHEHNA aBTOMaTU4YeCKoM KannbpoBkn HeE0bXoAMMO NOAKIOYNTE BbIXOA reHepaTopa
K KaHany 1 ocuumnnorpada. KocHyTbca nyHkta Auto/ABTO, 3anyCctuTca npoueaypa
aBToMaTu4yeckor kanmbpoBku. MO OKOHYaHUIO KannMbpoOBKM Ha 3KpaHe oTobpasmtca coobuieHue
«Zero adjust completed! »/«Kannbposka BbinosiHeHa!».

Py4yHasi kaninbpoBKa:

PyuyHas kanmbpoBka MOXeT 6biTb BbIMOSIHEHA Ha NtO60M KaHane ocuuninorpada.

B kavecTBe npuMepa ncnosb3oBaH kKaHan 2.

1.

MoaknwunUTb BbIXOL reHepaTopa K KaHany 2 ocuwunnorpada. B HacTporkax KaHana
YCTaHOBWUTb CBSA3b MO MOCTOSIHHOMY TOKY, BKOUUTb OrpaHMYeHmne nosaoChbl NpOnyCKaHus.
3HayeHne npobHuka x1.

YCTaHOBUTb 3HayeHne KoadpduumeHta OTKNOHeHMs ocuwiorpadda 1 wMB/pen.
MapaMeTpbl BbIXOAHOIO cMrHasna Ha reHepatope: DC, 0 B.

Ha ocuunnorpade, BKIOYMUTL aBTOMaTUYECKME U3MepeHus, KHomka Measure/V3mep Ha
nepeagHen naHenu npmbopa. Beibpatb TN namepennsa, Mean/CpeaHee.

BepHyTbCS B MeHK reHepaTopa W KOCHYTbCS NyHkTa Manual/Bpy4YHyr, n C MOMOLLbIO
YHUBEPCANIbHOro  perynstopa BbIMOJHUTb  MNOACTPOWKY CWUrHana. YCTaHOBNEHHOe
3Ha4yeHMe BbIXOAHOIO CUrHasa AOJIXKHO COOTBETCTBOBaTb W3MEpPEHHOMY cpeaHeMmy
3HayeHMo B Amana3oHe = 1 MB. KannbpoBka 3aBeplleHa, Ha 3KpaHe oTobpasntcs
coobuweHne «Zero adjust completed!»/«KannbpoBka BbiMosiHEHA!».

30.2 ®opmMbl curHana
B Tabnuue Humxe oTobpaxkeHbl cTaHAapTHble (OPMbl CUIFHANOB C XapaKTepUCTUKaMuU U
BO3MOXHbIMW NapaMeTpamu AN HaCTPOMNKMU.

®dopmMa curHana MapameTpbl 418 HACTPOMKMU YacToTHbIN BbixoaHoM CMelleHue
AnanasoH YPOBEHb (50 Om)
(50 Om)
ans perysinpoBkmu
napameTpoB NCNoAb30BaTb
CunHycounganbHas | yHuBepcanbHblh  perynartop: |1 mklu..25 My | 2 MB ... 3 B +1,5B
YacToTa, YpoBeHb,
CMmeuleHue
ans perysinpoBkmu
napameTpoB NCNonb30BaTb
MpsaMoyronbHas | yHuBepcasnbHbii  perynatop: |1 mklu..10 MMu| 2 mMB ... 3 B +£1,5B
YacToTa, YpoBeHb,
CmeweHune, CKBa>HOCTb
Onsa peryinpoBKu
napameTpoB NCNonb30BaTb
MunoobpasHas yHuBepcanbHbii  perynatop: |1 Mxkly..300 kf'u| 2 MB ... 3 B +1,5B
YacTtoTa, YpoBeHb,
CmeweHune, CummeTpus
Onsa peryanpoBKu

napameTpoB NCrnosb30BaTb

nmnynbc YHMBEpCanbHbit  perynatop: |1 mkly...10 MMy | 2MB ... 3 B +1,5B
YacroTa, YpoBeHb,
CMewleHue, JnnTenbHOCTb
Onsa perynampoBKu
napameTpoB NCNoOAb30BaTb
LWym YHUBEpCasnbHbIA  perynatop: 25 MI'y
CraHpapTHoe OTK/IOHEeHMe,
CpegHee
Onsa perynpoBKu
DC NapaMeTpos  WCMonb30BaTh +15B
YHUBEpCasnbHbIA  perynatop:
MOCTOSAHHOE CMeLleHne
Ons peryinpoBKu
cno napamerpos — WCMonb3oBarb | 4 - sMry |2 MB .. 3B +1,5B

YHMUBEpPCAnbHbIA  perynatop:
YacTtoTa, YpoBeHb, CMelleHune
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31 JIOTMYECKMW AHAJIM3ATOP (Onuus)

Ocumnnorpadbl cepumn AKUM-4140 MMetloT BO3MOXXHOCTb MCMOSIb30BaHUS OMUMM NTIOrMYECKOro
aHanmsaTtopa. Onums 1orM4eckoro aHanmsaTtopa COCTOUT U3 ABYX YacTen:

SDS2000HD-16LA - nporpaMMHas onuusa nNorMyeckoro aHanmsartopa, 16 KaHanos.

SPL2016 - annapaTHasa onuus, 16-KaHanbHbIM NOrMYECKNiA NPOBHUK.

31.1 MoakniovyeHUe NOrMYeckKoro Nnpo6Huka

Ona noaknatoyeHuss Normyeckoro npobHWKa K TecTMpyemMoMy YCTPOWCTBY, Heobxoaummo
BbIMOSIHUTbL CrieayLwmnin NOpAAOK 4ENCTBUMN.

OTKAOUYNTb NUTaHME TECTUPYEMOrO YCTPOMUCTBA.

OTK/ItoYEeHME NUTAHUS TECTUpPYeMoro YCTPOKCTBa MNpeaoTBpallaeT ero OT MOBpeXAeHus, B
Cc/lyyae 3aMblKaHUs KOHTAKTOB MNpU MOAK/KYEHUN MUKPO3AXMMOB K KOHTaKTaM TeCTUpyemoro
yCcTponcTBa. Tak KakK /0rmyeckuin npobHUK He BblAAeT HanpshkeHwe, nuTaHue ocuunnorpada
MOXHO He OTKJlo4YaTb.

NoakntounTe 610K orMyeckoro NpobHWKa K cneuvann3MpoBaHHOMY pa3beMy Ha nepeaHen
naHenu ocuuanorpada. MNoaknunTtb wWiend ¢ naMeputenbHbIMM LNGPOBLIMKU KaHanamm K 610Ky
nornyeckoro aHanusatopa. [Ans noaka4vYeHus uMdpoBbIX KaHanoB HeobxoaAMMO MCNonb3oBaTb
MUKPO3aXXMMbl N3 KOMMJIEKTa NOCTaBKW.

MoakntounTb Kabenb 3aszemMneHns, C MOMOLWbID MWKPO3aXmMMa, K KOHTaKTy 3a3eM/ieHusl Ha
TECTUPYEMOM YCTpPOWCTBE. 3aseM/sieHne WusMepuTenbHon cxembl obecrneumBaeT TOYHOCTb MNpwU
nepenayn undpoBOro curHana v yBesimymBaeT 4OCTOBEPHOCTb U3MEPEHUN.

MoakntounTe UMbpOBbIE KaHasa, C MOMOLWbK MUKPO3aXWMMOB, K BbIXOAHbIM KOHTaKTaM
TECTUPYEMOro yCTPOMUCTBA.

> >
¢ R
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31.2 Pa6oTa c uncppoBbiMM KaHaNaMn

Onsa BkAYeHMs uMdpoBbIX KaHaloB M Nepexoda B MEHK HaCTpOMKM UMEpOBbIX KaHasoB
Heo6xo04MMO HaXaTb KHOMKY Ha nepegHen naHenun npubopa.

TakK Xe MOXHO KOCHYTbCS «+», a 3atreM BblibpaTtb , yTob6bl BKIIOUYNTL LUGDPOBbLIE
KaHanbl, U Ha 3KpaHe MOosABSATCH, OKHO AECKPUNTOpa UM(PpPOBbIX KaHanoB M ANANIOroBOE OKHO.
KocHuTecb nons geckpuntopa KaHana, a 3ateM Bblbepute Off/Bbiks, 4TObbl OTKNOUMTDL LMD pPOBbIE
KaHanbl.

Ona undpoBbIX KaHanoB OCHOBHbLIM SIBASIETCA 3aJaHHOE 3Ha4dyeHue nopora JI0rnM4yeckoro
ypoBHSA. Ecnun BXxoAHOe HanpsiXxeHue umdpoBOro CurHasa npeBbillaeT yCTaHOBSIEHHOE 3HayeHue
nopora, To 10rM4YecKMn ypoBeHb ornpeaenseTcs Kak 1, B MPOTUBHOM C/lly4ae NOrmMyeckuii ypoBeHb
onpeaensetcs Kak 0.

# Y O fincnnein 7T Coophingy ™ Camng 3 Kypcopu [sMameperwn P4 Marem [ Asanma - - 8 uwep c

Lacp

Metxa
JanHbe
Hactp Noruk
(D7:D0)

TTL

HacTp Nloruk
(D15:D8)
TTL

DCIM Timebase Trigger 10¢ ;
X 2.25Vidiv S00MSals 0.00s 200ns/div.  Auto 0.00V  09:46:37
FULL 452y 1.00kpts 10.0kpts 5.00GSals Edge Rising 2020/12/14

Oncnnei undpoBbIX KaHanoB

Mone peckpuntopa UnMpOBOro KaHana

OdnanoroeBoe OKHO

UndposBble uvHAMKATOpbl KaHana. o 16 uudpoBbiX KaHasnoOB OpraHW30BaHbl B ABe
rpynnbl C pasMyHbIMXU NOPOroBbIMU 3HAYeHUsMU: D15 ~ D8 u D7 ~ DO. Kaxabli KaHan
MOXeT 6bITb BK/IIOUEH WU BbIKIIOYEH UHAMBUAYASBHO.

E. Metkn, ™MoryT ObITb YyCTaHOB/EHbl AN AaHHbIX, ajpeca WM MoJSb30BaTeNbCKUX
CUMBOJIOB.

oOnw>
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31.3 [Aeckpuntop UMPPOBbIX KAaHANOB

Lincpp

MonomeHue A

c cCo poc C.

D. Tekywas BbiCcOTa KaXAaoro u3 uUMEOpPOBbIX KaHa/IOB Ha

Bepx

F Copoc -

EibII{FIG

A. Tekywasa no3nums

ocuunnnorpada.

0.00 div

»

8.00 div

aucnnee ocumnnorpada.

Ctpenkn AV ans

E E.

KaHanoB

MeH H

BbicoTta = 8, lNMonoxeHne =0

31.4 MeHo undpoBbIX KAaHANOB

Onsa goctyna B MeHo UMdpoBbIX KaHanoB HeO6XoAMMO HaxkaTb KHOMKy Digitall Ha nepeaHen

naHenu npmbopa

A. BKOUYMTb / BbIKIOYNTbL UMDPOBbIE KaHasbl

O m m O

. Jlormyeckun nopor kaHanos D7 ~

. MeTku, moryT ObITb YCTaHOBJN1EHbl AN14 AaHHbLIX, agpeca Uin

Nosib30BaTE/IbCKMX CUMBOJIOB.
D0. Ocuunnorpad

aBToMaTnyeCckn YCTaHOBUT Nopor B COOTBETCTBUM C

YKa3aHHbIM CEMENCTBOM JIOFUKU, WX MOMb30BaTENlb MOXET

YCTaHOBUTb  MOpPOr  BPYYHYIO, ncnonb3ys onuuto

Custom/llosb30Bar.

. JlTornyeckun nopor kaHanos D15 ~ D8

Bbl60p KaHasnoB Ans OT06pa)KeHVIH Ha gucnrnee

HacTpolika BblpaBHMBaHWS LMGDPOBbLIX KaHasoB

. FpynnupoBka undpoBbIX KaHanoB B LUMHY
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N3MEHEHUA

G. BbikntoueHne UMbPOBbIX KaHaoB

H. locTyn B MeHI0 UN(pPOBbLIX KaHan0B

UMGPOBLIX KaHaNoOB Ha 3KpaHe

B. Ctpenkn AV, ansg nepeMeweHus LMU@PPOBbIX KaHasoB
BBEPX/BHMU3 N0 gucnsiero ocuwnnorpada.

C6pocC NosIoXKEeHUS Ha 3HAYEHMS MO YMOMUYAHUIO

BbICOThbI

F. C6poc BbICOTbl HAa 3Ha4e€HWA NO yYMOJZT4aHUIO

BbicoTa = 4, lNonoxeHne = 1

B uwor

Lncpp

A

MeTka

NaHHbie

HacTtp florvk
c (D7:D0)

TTL

HacTtp florvk
D (D15:D8)
TTL

A
F BripaeH

G LwHa

UM@poBbIX



32 3AMUCH / BbI3OB OCLUJIJTIOTPAMM U NPODUJIEN

Ocumnnorpadbl cepun AKUM-4140 no3BONSAKOT COXPaHSATb BO BHYTPEHHIOK MaMATb WM Ha
BHewHni USB Flash gnck npodwunn HacTpoek, ocumnnorpamMmbl B dopmate CSV ansa obpabotkm Ha
MK, nsobpaxeHue (CHUMOK 3KpaHa) un ap.

32.1 Twunbl coxpaHaeMbix dainos

Setups/HacTpoikm - coxpaHeHus npodunas nosb30BaTe/bCKMX HacTpoek. [pwu
coxpaHeHun npodunsa HacTpoek B namaTu ocumnnorpada mnm Ha USB Flash aucke cospaetcs
dann ¢ pacwupeHnem “¥.XML”. B namsaATM ocumnnorpada MoxeT 6bITb coxpaHeHo go 10
npodunnen HacTpoek, OXpaHeHHble dannbl XpaHatcsa B a4denkax N21..N210. PaHee coxpaHeHHble
npodunnm HacTpoek MOoryT 6biTb Bbi3BaHbl M3 NAMATU ANs 6bICTPOMN HACTPOMKK ocumnnorpada.

Reference/OnopHble - COXpaHeHue OMopHOM OCUMNNIOrpaMMbl AaHHbIX Bbl6paHHOrO
KaHana, Ha BHewHun USB Flash auck c pacwwupenHmnem "*.REF”. PaHee coxpaHeHHble OMOpHbie
ocuunaorpamMMbl MoryT 6biTb Bbi3BaHbl M3 NaMATM M BOCMPOU3BEAEHbl B KadecTBe OMOpHbIX B
ayenkn REFA/OMOPHA nnan REFB/OMOPHB.

BMP - coxpaHeHMe CHMMKa 3KpaHa Ha BHewHu USB Flash gnck c pacwnpennem "*.BMP”.
CoxpaHeHHbIN dann n3obpaxeHns MoxXeT 6biTb OTKPbLIT Ha NePCOHAsIbHOM KOMMbIOTEpE.

JPG - coxpaHeHMe CHMMKa 3KpaHa Ha BHewHui USB Flash anck ¢ pacwumpennem "*.JPG”.
CoxpaHeHHbIV dann naobpaxeHus MoXeT ObiTb OTKPLIT Ha MEePCOHANIbHOM KOMMblOTEpe.

PNG - coxpaHeHue CHMMKa 3KpaHa Ha BHewHui USB Flash auck ¢ pacwupennem “* . PNG”.
CoxpaHeHHbIl dhann nsobpaxeHnusa MoXeT 6biTb OTKPbIT Ha NEPCOHAILHOM KOMMbIOTEpE.

Binary - coxpaHeHMe MaccuBa AaHHbIX 3axXBa4yeHHOW ocuuAnorpaMmbl Ha BHewHUW USB
Flash anck c pacwupennem “*.BIN”. [laHHble BCEX AKTUBHbIX KaHanoOB MOryT 6blTb COXpaHEHbI B
oaHom canne. Bbizos gBonyHoro danna, B ocuuanorpade, He NoaaepKNBAETCS.

CSV - coxpaHeHMe MaccuBa AaHHbIX 3axBayYeHHOW ocumnnorpammel Ha BHewHuin USB Flash
AUCK C pacwmpeHueM "*.CSV”. SCV ¢dann MOXeT coaepxaTb NapaMeTpbl 3axXBa4YeHHOro curHana,
ONa COXpaHeHUs JAaHHbIX MNapaMeTpoB HeobXOAMMO HaxaTb KHOMKY ynpasneHus MeHoo Para
Save/Bcnom[aHHble - On/Bkn. BeizoBCSV, B ocuunnorpade, He noaanepXmBaeTcs.

Matlab - coxpaHeHue MaccuBa AaHHbIX 3axXBayeHHOM OCUMAOrpaMMbl Ha BHewHuUn USB
Flash anck c pacwuperHnem "*.DAT". [laHHble BCEX aKTMUBHbIX KaHasnoB MOryT 6biTb COXpaHEeHbl B
oaHom canne. Bbizos gBonyHoro danna, B ocuuanorpade, He NoaaepKNBAETCS.

To Default Key/HauyanbHble ycTaHOBKM - Bbi6Op TMNa HayanbHbIX YCTAHOBOK
Bbl3blBaeMbIX HaxaTmeM kHornku HAY YCT Ha nepegHen naHenwn npubop. JOCTynHO ABa BapuaHTa
HayasIbHbIX YCTAHOBOK: TeKyllMe yCTaHOBKKM (Nosib30BaTeIbCKUE) N 3aBOACKME YCTAHOBKM.

CAL - 3anucb kannbpoBo4YHbIX HanaoB Ha BHELWHWA HOCUTEND.

Tnn BHYTpeHHAd naMaTb BHelwHAa naMaTb Bbi3oB
Setups/HacTtpoiku
Reference/OnopHble
BMP

JPG

PNG

Binary

Csv

Matlab

X X | X[ x| % |% | |<.
X X | X[ x| % |x |[<_|<.

IR
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32.2 Wcnonb3oBaHue BHYTPEHHEN NaMsATH

32.2.1

3anucb

ans BX0oJ4a B MEeHIo HeobxoanMo BblOpaTb
Save/Recall/3anuck/Bbi30B.

moowp

32.2.2

moow?>

Bbibepnte CoxpaHuTb/Save

Bbibepute B Tun/Type Hanpumep HacTpoiika/Setup
BbibepuTte TN NnamaTn Kak BHyTpeHHWI/Internal
BbibepnTte N? BHyTpeHHen s4yelikn, 1 ~ 10.
KocHutecb CoxpaHuTb/Save, 4Tobbl BbIMOMHUTL

onepauunio COXpaHeHus.

Bbi30OB

BbibepuTe BbizBaTb/Recall

BbibepuTte Tun/Type Hanpumep HacTtpoiika/Setup
Bbibepute TN namaTtu kak BHyTpeHHu/Internal
BbibepuTe N° BHyTpeHHel sueliku, 1 ~ 10.

HaxMmunTte BbizBaTtb/Recall, yTobbl BbINONAHUTL onepaunto

Bbl30Ba HACTPOMKMU.
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NYHKT Utility/YTunnuntei

= Type
‘B
Setup

© Save Path

External

No.
( D
1

E % Save

E RECALL

A Mode

. Type
B
Setup
. Recall Path

‘C

External




32.3 Wcnonb3oBaHue BHEWHEW NaMATH
Mepen BbIMOSIHEHMEM COXpPaHEHWUS AaHHbIX Ha BHELWHWA HOCUTENb WMAM Bbi30Ba M3 NaMsaTv
Heobxoammo ybegntcsl, 4to BHewHnn USB anck nogknwodeH y npmbopy.

A. BblibepuTte TMN NamMaTn Kak BHyTpeHHUA/Internal nnn
BHewHwnii/External

B. KocHutecb nyHkTa File Manager/Menenxep ®aiinos ons =
ype

nepexona B MeHi MeHemxepa dannos. Ecnn USB anck He Sal

etup

NoAK/oYeH K Npubopy Ha aKkpaHe oTob6pasunTcs
Save Path

Internal

cneayoulee coobuieHne: USB flash drive not detected! / A
USB auck He obHapyxeH!

B i File Manager

32.3.1 MeHepxep dainos

dannoBbii MeHegxep ocumnnorpados cepun AKUM-4140 noxox no CTUI M N0 NpUHUKMNAM
paboTbl Ha onepaunoHHyto cuctemy Windows.

Ona poctyna K MeHepxepy dannos Heobxoammo BbibpaTtb nyHkT Utility/Ytuanter >
Save/Recall/3annck/Bbi30B, B OTKPbIBLLEMCS MEHIO KOCHYTbCS File Manager/l1poBoOAHUK.

MpoBogHKK

> Il loc

> me U-diskD (14.9G,/14.9G)

2 3NeMeHTEI

= B D W L

CoxpaHnTe CoxpaHUTe Kak Hoe Manka Hoseil chain Bonblue BapuaHTos

A. AppecHas ctpoka (nyTb danna).

B. T[MaHenb HaBuraumm (NepemelleHmne mexay Anckamm).

e BbibpaHHas nanka noacBeYMBAETCS CUHUM.

e Ter TpeyronbHukKa crieBa OT MNANKW ykKasblBaeT, 4YTO B Nanke ectb nognanku. lMpwu
KacaHUM TpeyroibHMKa Manka packpbiBaeTcs, W B JIeBOM OKHe oTobpaxarTcs
noananku.

Cnucok dannos/nanox.

MaHenb MHCTpyMeHTOoB (rpadmyeckme KoMmaHabl 4159 hanioBbix onepauni).

Bbibop oTobpaxaemoro Tuna danna.

KHonka 3akpbIiTus MmeHepxepa dalinos

mmo
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OnucaHMe NKOHOK MeHemkepa pannos:

OnuncaHune

MepeMelleHne Ha3aa hannoBoi CUCTEME.

MepeMelleHne Bnepea no ¢galinoBo CUCTEME.

MoaHATbCSA Ha ypoBeHb BBEpPX MO hannoBoi cucreme.

BepHyTCca B KOpHEBOI KaTasor.

CoxpaHuTb.

CoxpaHuTb Kak.

Bbi3BaTb.

co34aTb nanky.

Co3gaTtb dann.

KonupoBaTs.

BcTtaButb.

N3MEeHNTb nM1.

Ypanuto.

w1 o o 2 - B 8] =1 |

MepemMecTUTb.




33 CUCTEMHbIE HACTPOWKMW

33.1 WHdopmMaumna o cTaTyce CUCTEMbI
1. KocHuTecb nyHKTa rnaBHoro meHw Utility/YTnantsi.
2. KocHuTecb KHoMku System setting/HacTpoviku Ha 3KpaHe AJ19 BXOA4a B MEHI0 HaCTPOMKM
CUCTEMBI
3. KocHuTecb KHOMKM yrnpaBaeHus MeHw System Status/Cratyc pnsa otobpaxeHus
nHdopMmaumm o cratyce cucrtembl. OkHO MHboOpMaummM o0 crtaTtyce cucTteMmbl oTobparkaet
cneayouwyo nHdopMaumio:
Software Version/ Bepcus MO "- oTo6paxaeT TeKkyllyl0 BEpCUO MPOrpaMMHOro
obecneyveHuns (nNpowmsBkK) ocumnnorpada.
FPGA Version/ FPGA Bepcusa — otobpaxaeTt Bepcuto FPGA/TJIUC ocumnnorpada.
Hardware Version/AnnapatHasa Bepcumsa - oTobpaxaeT annapaTHyl Bepcuto
ocumnnorpada.
Scope ID/ID ocu. - nHdopMauns ans 3akasa onuun
Serial NO./CepuiiHbin N2 - oTobpa)kaeT cepuiiHbliA HOMep npubopa.
Mopagenb — nHdpopmaumsa o mogenm ocumnnorpada

*1  fpumeuanme: 1.Mposepka HoMmepa Bepcun MO (MAEHTUDUKALMOHHOrO HOMepa
nporpaMmMHoro obecneyeHuns) BbINOJHAETCA KOHTPONEM wecrtu yngp, rae:

- NepBas YacTb HoMepa npowmnskn (2 undpsbl): onpeaenstoTcs BEpCUEN 3arpy304Horo gaiina
(Uboot-0S) - X.X

- BTOpas 4acTb HOMepa Npownskn (3 undpbl): onpeaenstoTcs BEPCUEN NOSIb30BaTENbCKOro
nHtepdeica npmbopa (MO) - X.X.X.X

Ha PUCYHKE HUXe npumep oTobpaxeHusas B MeHO ocuumnnorpada Bepcumn no:
«2.6.1.2.1.2»

AKun Auto

£ Yrumtel  CJ Aucnneii T} C6opHe ™ Cunxp 3 Kypcopsl [2/amepenns DM Matem  [&] Avanuz 8  ymwmnutel

0 O npubope

f(C1) < 2.0Hz

O npu6ope
Bepcus MO:
HacTtpoiiku
Bepcusi Uboot-0S: 2.6
Bepcus FPGA: 2022-07-08
YcTaHoBKY nopTa
Bepcus CPLD: 01
AnnapatHas Bepcus: 02-00
ID ocu: 4300-001d-7114-7b01
USB ID: USBO0::0xF4EC::0x100C::SDS2HBAC7R0092::INSTI O6cnyxueaHue
CepuiiHbiii No.: SDS2HBAC7R0092

Mogaens: AKWM-4140/3

MAC Aapec: 74 :5B:C5:22:7E:35

DCIM PassepTka CUHXp C1DC '
1X 1.00V/ 0.00s 1.00us/div ABTO 000V  17:37:49
FULL 0.00v 20.0kpts 2.00GSa/s ®poHT Hapacr 2023/6/23

33.2 CucreMHble HaCTpPOMKMU

Onsa goctyna B MEHIO CUCTEMHbIX HacTpoek HeobxoamMMo:

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/YTunantsi.

2. KocHuTecb kHOMkn System setting/HacTpoviku Ha 3KpaHe Ans BXO4a B MEHI0 HAaCTPOMKM

CUCTEMBI

33.2.1 Bbi6op fA3bIKa

KocHyTcsi nmyHKTa MeHi Language/S3bik w BblbpaTb A3blKk MHTepdeinca B BbiNagatowem
cnucke.

Ocumnnorpad cepum AKUM-4140 nogaepxmBaeT HECKONbKO A3bIKOB, BK/OYAs YNpPOLLEHHbIN
KUTaAWCKWNIA, TPaAAWULMOHHbBIA KUTANCKUW, aHMNUNUCKUIK, GPaHLUY3CKUIA, SAMNOHCKUN, HEMELKUH,
NCNAHCKUIN, PYCCKUN, UTANbAHCKWUA, NOPTYraabCKUin 1 T. 4.
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33.2.2 3acraBKa
Monb3oBaTeNnb MOXET HAaCTPOUTb OTK/IIOUYEHME 3KPaHa Ha CBOeM ocuunnorpade.
DKpaH MoxeT 6bITb oTKtoYeH nocne 1/5/10/30/60 MMHYT NpoOCTOS, WX HUKOrA4a.
KocHyTcs nyHKTa MeHto Screen Saver/3actaBka YyCTaHOBUTb TpebyeMoe 3HauyeHue.

33.2.3 BkJ\BblK/1 3BYKOBOIro CONpoBOXAEHUA

B ocumnnorpadax cepun AKUM-4140 npegycMmoTpeHa (pyHKLUMS 3BYKOBOIr0 COMPOBOXAEHUS
HaxaTuss KHonok. [lpn BKAKYEHUN AaHHOM QYHKUMM, HaXaTue KHomok npubopa 6yaer
COMpOBOXAAaTbCS 3BYKOBbIM CUIHAJIOM.

0Nna BKKOUYEHMS UIN OTKJIIOYEHUS 3BYKOBOI0 COMPOBOXAEHMS Ha)aTus KHOMOK Heobxoammo
KOCHYTCSl NyYHKTa MeH0 Sound/3ByK.

33.2.4 ABTOMaTU4YeCKOeEe BKJ/IlOUYEeHMue

Ona Bblbopa yHKUMM aBTOMATU4YECKOro BK/OYEHUS ocumnnorpada npu NOAKAYEHUUN K
CeT NepeMEHHOro Toka, 6e3 HaxaTus KHOMKK NUTaHus, HeobXx0AMMO KOCHYTCS NyHKTa MeHo Auto
Power/ABTo BK/I.

33.2.5 YcraHoBKa [laTtbl / BpeMeHH
Ons yctaHOBKKM aaTbl HEO6XOANMMO KOCHYTCS NyHKTa MeHto Date/Time//flata/Bpems.
[ara/Bpemsa
Jata/Bpems

[eHb

N3meHuTs

Bpem 3oHa

Bpem 30Ha:

uTC

M3m Bpem 30HYy

KocHutecb TekctoBoro nons  «Hour/Yac», «Minute/MuHyTta», <«Second/CekyHaa»,
«Day/0eHb», «Month/Mecau» un «Year/l[og», 4TOobbl BHECTU M3MeHeHMEe B BbibpaHHOE none.
KocHutecb kHonku «Modify Date/Time/VI3MeHnTb>», uTO6bI NMOATBEPAUTb CAENAHHbIE N3MEHEHUS
AaTbl U BpeMeHWU. KocHUTechb TeKCToBOro nons «Time Zone/Bpem 3oHa», uTobbl Bbi6paTb Yacosom
nosic. KocHutecb kHonku «Modify Time Zone/W3m BpemM 30Hy>», 4T0b6bl NOATBEPAUTL BbIGOD.

33.2.6 OnopHoe nonoxxeHue
DYHKUMA OMOPHOro MOJSIOXEHUSI MO3BONSAET OMNpeAennUTb TOUYKY MPUBSA3KM OCLMIIOrpaMMBbl
npu U3MeHeHUn KoadpduuMeHTa pasBepTkuM unm KoabduuMeHTa OTKIOHEHUs. MOXHO 3aaaTtb
(UKCUMPOBAHHYIO TOYKY Ha OCUMIIOrpaMMe, MO KOTOpPoK 6yaeT NponsBoaMTbLCS NpMBAa3Ka.
1. KocHuTecb nyHkTa Reference Pos/OriopHoe rosioKeHNE Ha 3KpaHe AJ18 BXo4a B MEHIO.
2. KocHuTecb nyHkTa Horizontal Ref/Fopu3soHTanbHoOe noJsioxxeHue.
Fixed Delay/®ukcupoBaHHaa 3apgep)kkKa: nMpu  uM3MeHeHuMn KoadduuMeHTa
OTK/IOHEHMS, MOMOXEHNE MapKepa 3amnycka WU3MeHSIeTCsl, 3HauYeHue 3ahepXKu 3anycka
He n3MeHseTcs.
Fixed Position/®PukcnposaHHoe MMonoxxeHue: nNpu WM3MEHEHUU KoO3pdUUMeHTa
pa3BepTKM, MONOXEHNE MapKepa 3anyCka pa3BepTKM HE W3MEHSeTCs, 3HayeHue
3a4EpPXKWN 3anycka U3MeHsieTcs.
3. KocHutecb nyHkra Vertical Ref/BepTukanbHoe nosio)keHue.
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Fixed Position/®unkcnposaHHoe MMonoxxeHue: nNpu WU3MEHEHUU KO3 duUMeHTa
OTKJIOHEHMS, MONOXEHNE BEPTUKANBHOIO MHAMKATOPA KaHana He U3MEHSeTCs, 3HauYeHune
NOCTOSAHHOIO CMELLEHNS N3MEHSIETCS.

Fixed Offset/®PukcnpoBaHHoe cMelleHUe: 1pu  U3MEHEHUU KO3 duumneHTa
OTK/IOHEHMS, MONOXEHUE BEPTUKANbHOIO MHAMKATOpPa KaHajla M3MeHseTCsl, 3HauyeHue
NOCTOSAHHOIO CMELLEHNS HEe N3MEHSIETCS.

33.3 Hacrtpoiika nHrepdeiicos

33.3.1 Hactpoika LAN

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/YTnantsi.

2. KocHuTtech nyHkTa I/O Setting /YcraHoBKM ropTa.

3. KocHutecb LAN Config/Hactpovika LAN ans Bxoga B MeH HacTpoiku LAN.

LAN Config

A. YcraHoBute dnaxok B none  Automatic
A (DHCP)/ABTO/vlaT (DHCP), 4T0b6bl  BKNOYUTH
A ‘ AnHampndeckmn  IP-agpec. B 3TOM  cnydae
IPAddress:  10.12.255.135 ocumnnorpad AomkeH OblTb  MNOAKAKYEH K
nokanbHo cetn ¢ DHCP-cepBepoM. Ob6paTtutech
K CeTeBOMY aAMWUHUCTPATOPY A/ NOATBEPXAEHMNS

Gateway : 101201 COOTBETCTBYHOLWEN MHpOpMaUnn.

B. [lone py4yHOro BBOAA HACTPOEK CEeTU, eCc/In He
BblbpaH aBToOMaTudeckun (DHCP). OTaensHo
3agjanTe ctatmyeckmin IP-agpec, Macky noaceTtu u

MAC Information LUJTK03.

C. Bbibop VNC nopta (nogpobHee HMxe).PyuyHOM
BBO/J, HacTpoek coeamHeHusa LAN

D. MAC agpec ocunnnorpada

IP Config

Subnet Mask : 255.255.00

VNC Config

VNC Port:

MAC Address: 00:0A:35:00:01:22 D

Cancel

MopTt VNC

Mpu pgoctyne k 6onee uem aByMm ocuunnorpadam cepmn AKNM-4140 yepe3 Beb-6pay3ep
HeobxoAMMO YCTaHOBUTb pasHble HoMmepa nopta VNC panga kaxgoro npubopa. [Ansa 3Toro
Heobxo0AMMO:

1. KocHuTecb nyHKTa rnasHoro meHw Utility/YTtnantsi.

2. KocHuTecb nyHkTa Menu/MeHtro.

3. KocHuTtecb nyHkTa I/O Setting/YcraHoBKu nopra.

4. KocHutecb VINC Port/VNC llopT v BBEAMTE HOMEpP NopTa, B AnanasoHe oT 5900 go 5999.
33.3.2 CeTteBoe XpaHuauue

[na poctyna K AManoroBoMy OKHY HacTPOMKM CETEeBOro xpaHunuwa Heobxoammo:
KocHuTecb nyHKTa rnaBHoro meHto Utility/YTuantsl.
KocHuTtecb nyHkTa Menu/MeHr.
KocHutecb nyHkTa I/O Setting/YcraHoBKu riopTta.
KocHuTtecb Net storage/CeTeBoe xpaHuauile.

D WNR
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Met Storage

orage Config
irectory
fi10.11.14.68Amp » Remember

Example:fiserver/share

B ANCNYMous

Usemame: administrator o Remember
(TTT I » Remember

IET pOWWer on

E

Connect Disconnect

A. BseauTe agpec kKaTasiora CETEBOr0 XpaHwWaulia B TEKCTOBOE rone. YcTaHoBUTe diaxok
B none «Remember/3anomMHnTs>», YTOObI 3aNOMHUTL HAaCTPOWKY.

B. YcraHoBuTe dnaxok B none <«Anonymous/AHOHMMHBbIH>», 4TOObl MOAYYUTb [OCTYN K
CeTeBOMY KaTasiory B rocteBoMm pexume (MMs nosnb3oBartens: Guest, 6e3 napons). OAns
3TOro cepBep AO0/IHKEH pa3peLnNTb aHOHMMHbIA AOCTYM.

C. BBecTn mMsa nosnb3oBaTens M Napofb. YcTaHoBUTe daxok «Remember/3anoMHUTs>»,
yTo6blI COXPAaHUTb HAaCTPOMKY.

D. YcraHoBuTe 3TOT (axok B AaHHOe nofie, 4Tobbl aBTOMaTU4YeCKM MOAKAKYATBCSA K
ceTeBOMY KaTasiory npu Ka>kaoM BKJIHOYEHUU MUTaAHUS.

E. PyuJyHoOe noaknoveHune unm oTKIYeHUe OT CeTeBOro Kartasora.

33.3.3 Beb6 cepBep

B ocumnnorpacdax cepun AKWUIM-4140 sknwyeHa ddyHKuMa Beb-cepBepa, Bbl MOXeTe

noay4YmnTb AOCTYN K ocuunnorpady n ynpaBasTb UM C MomoLbio Be6-6pay3epa.

Onsa poctyna K ¢oyHKuum Beb cepeep HeobxoanMMo:

1. KocHuTecb nyHKTa rnasHoro meHw Utility/YTunantsi.

2. KocHuTtecb nyHkTa I/O Setting/YcraHoBKu ropTta.

3. KocHuTtecb Web Server/Beb Cepsep.

4. Beectu naponb (A47MHa napons orpaHnyeHa 20 6antamu).

33.3.4 dmMynsaums

Mpn akTusBauuM pexuma <«IMynauusa» Ha 3HadeHue «Tektronix», Habop komaHa SCPI
npubopa maMeHsieTcss, uTobbl 6bITb COBMECTUMbIM C ocuunnorpadamm Tektronix. DToT napamerTp
MOXEeT MOMOYb MOJSIb30BaTeN0 MEPEKIIOUUTBCA Mexay npubopamm pasHbiX NpouM3BoAUTENER C
MWUHUMANbHLIMU U3MEHEHMSMWN Ha CYLLECTBYIOLMIA KOA.

Ona goctyna K hyHKUMKM IMynsumm Heobxoanmo:

1. KocHuTecb nyHKTa rnasHoro meHw Utility/YTuantsi.

2. KocHuTtecb nyHkTa I/O Setting/YcraHoBKu ropra.

3. KocHuTtecb Emulation/Smynsauums.
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33.4 YcraHOBKa onuuu

Ocuunnorpadbl  cepun  AKWUM-4140 npenocCcTaBnstoT HECKOSbKO BO3MOXHOCTEN AN
ynydweHna ero @yHKUMOHaNbHOCTU. DYHKLMOHANBbHOCTb paclMpseTcs nyTeM npuobpeTeHus
COOTBETCTBYHOLWMNX AOMONHUTENbHbLIX OMUWIA, MPOrpaMMHbLIX W annapaTHbiX, 418 Noay4YeHus
noapo6bHoi MHpopMaunM Mo BO3MOXHbIM onuMsaM Bam Heobxoaumo obpaTtutcs B AO «MpuCT»,
TakK Xe AaHHY MHGPOPMaUKMIO MOXHO MNOSy4YMUTb Ha caTe www.prist.ru.

Mocne monyyeHus k4Ya NMPOrpaMMHOM OMuUMKM ero HeobxoAMMO aKTUBMPOBATb, A1 3TOrO
BbIMOJIHUTE CAeAyloLlne warn:

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/YTnantsi.

2. KocHuTecb nyHkTa Options/Oniun.

Software Options A

Information Install

Option Type License Type Remaining Times

SDS2000HD-FG Permanent XX
SDS2000HD-16LA Permanent XX Option Type SDS2000HD-FlexRay B
SDS2000HD-FlexRay Temporary 30
SDS2000HD-CANFD Temporary 30 c
SDS2000HD-12S Temporary 30
SDS2000HD-1553B Temporary 30
SDS2000HD-PA Temporary 28

Clean D Install E

SDS2000HD-SENT Temporary 30

SDS2000HD-Manch Temporary 30 Install from U-disk F

A. Ob6nactb oTtobpaxeHuns nHdbopmaumm o napameTpax. Korga onuns He akTUBMpPOBaHa, TUN
nvueHsum otobpaxaeTtca kKak «Temporary/BpeMeHHbIn» 1 MoxeT 6bITb 3anyweHa no 30
pas.

B. OkHo Bbi6Opa onumu Ans yCTaHOBKW.

C. Ob6bnactb BBOAA JIMLUEH3MOHHOIO kKntoda. KocHuTecb JAaHHOM obnactm u  BuauTe
NONYYEHHbIM KoY C MOMOLLbIO BUPTYasibHOM KaBuaTypbl.

D. KHonka yganeHus BBeAeHHbIX 3Ha4YeHun B obnactu BBoga NULEH3NOHHOIO Kitoya.

E. KHonka noaTBepxxaeHusa aktuBauum onuuu Install/YcraHoBuTs.

F. Wcnonb3ynte USB auck ansa aBTOMaATUUYECKOW YCTaHOBKW OMUMU, JINLEH3MUS AO0XKHa
XpaHUTbLCA B KOpHEBOM kaTanore USB agucka.

33.5 MeHo " Maintenance/O6cnyxusaHue”
33.5.1 O6HOBJIeHME NPOLUNBKN

O6HoBMeHMe NpowWnBKM Npubopa BbIMOAHATLECS C NOMOLWb BHewHero USB aucka. MNepeg
BbINONHEHWeM oO6HoBNeHns ybeamTtecb, 4To Ha USB aucke coAoepXuTcs MpaBubHbIA  dann
obHoBneHus (* .ads), NOAKNOUEHHbIN K ocumnnorpady.
KocHuTecb nyHKTa rnaBHoro meHto Utility/YTuantsl.
KocHutecb nyHkTa Maintenance/O6cnyxuBaHue.
KocHuTecb nyHkTa Update/O6HoOB/AEHNE.
Boibpatb dann npowmBku. N8 3TOr0 B OTKPbIBLUEMCA OKHE KOCHUTECb MyHKTa
Browse/llpoBOAHMK B OTKPbIBLLEMCA OKHE BblbpaTb dainn un Haxatb OK,

Upgrade

D WNPRF

File Path

Package Info

27704 KB ADS Fri Nov 29 09.

Please select upgrade file Fri De:
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5. KocHutecb Upgrade/O6HOBUTL B ANANOroBoM OKHe o06HOBneHus, 4tobbl HavaTb
obHoBneHne. Ocumnnorpad cHayana konupyet dann obHoBneHns (*.ads) B NoOKanbHYO
namaTb W aHanusmpyeTr ero. Ecnn cuHTakcMuyeckuin aHanms 3aBeplunTcs  YCMewHo,
NnosIBUTCA cneaylollee Ananoropoe okHo. Nonb3oBaTenb MoXeT BbibpaTh Cancel/OTMeHa,
ytobbl OTMeHMTb o06HoBNneHne, wunmn Reboot/llepe3arpy3ka, 4Tobbl HeMeaneHHo
nepesanyctuTb ocuunnorpad w npoaokute o6HOoBNeHWe. B npoTMBHOM cny4ae
ocuunnorpad aBToMaTMYeCcKu rnepes3anycTuTcs, YTobbl 3aBepiMTb O6HOBJIEHUE.

Upgrade

File Path

File Path /U-diskD/SDS2000X+_1.3.5_FPGA_V20191122.ADS Browse

Package Info

System will reboot later, or you can cancel the upgrading! 2 Cancel

BHMMAHUE!!! Bo BpeMs nepenpowmMBKM HENb3s AOMNYCTUTb OTK/KOYEHME ocuunnorpada ot
SNTIEKTPONUTAHUA
6. Mocne BbiNONHEHMS O6HOBNEHNSA MPOLWNBKN, HEO6XOAMMO NPOBEPUTL TEKYLLYIO BEPCUIO B
MeHto System Status/Crartyc.

33.5.2 TecTtbl paboTocnocobHoOCTHN

TecTtbl paboTocrnocobHOCTM BKAOYAKOT B Ccebs TecTMpoBaHME 3KpaHa, TeCcTUpoBaHue
KnaBuMaTypbl U TECTUpPOBaHWE MOACBETKM KHOMOK. OHM MCMONb3YHTCS AN NPOBEPKU HanMuus y
ocumnnorpada saneKkTPpUUYECKNX MNM MexaHun4yeckux npobsieM B Monb30BaTeNbCKOM MHTepdelice,
TaKuX KaK UCKaxeHwne uBeTa, YyBCTBUTEIbHOCTb KHOMOK U py4ek.

TecTt 3kpaHa

TecT aKpaHa Mcnonb3yeTca ANa onpeaeneHuns, nMeet nu gucnnen ocunnnorpada cepbesHble
NCKaXXeHnsa uBeTa, Nnaoxme nUKcenum unm uapanuHbl Ha SKpaHe.
KocHuTecb nyHKTa rnaBHoro meHw Utility/YTuautsl.
KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.
KocHuTecb nyHkTa Do Self Test/TectnpoBaHue.
KocHuTecb nyHkTa Screen Test/Tect 3kpaHa, w ocuunnorpad songer B umHTepdenc
NpOBEPKM dKpPaHa, Kak nokasaHo Humxe. CHavyana akpaH oTobpaxaeTcs CUHUM LIBETOM.

D WNR

HaXmuTe KHOMKY M LUBET 3KpaHa W3MEHWTCS Ha KpacHblii, nocne cneaytoLlero

HaXaTWsl Ha KHOMKY Ha 3eNeHblil.
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HaxaTune Ha kHonky Run/Stopr 3aBepLUnT TecT.

TecT KnaBmaTypbl

TecT KknasuaTypbl  WCNOMAb3YeTCs AN  NPOBEPKM  YYBCTBUTENbHOCTM  pyyek ¢
paboToCcnocobHOCTM KHOMOK Ha nepeaHen naHenn ocumnnorpada.

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/YTunantsi.

2. KocHuTtecb nyHkTa Maintenance/O6cnyxuBaHue.

3. KocHuTecb nyHkTa Do Self Test/TectupoBaHue.
4. KocHuTecb nyHkTa Keyboard Test/Tect KnaBuatypbl, 4TObObl Bbi3BaTb CleAyOWMNi
nHTepdenc:

Press 'Run/Stop key thres ti

Tect perynaTtopoB: [loBepHUTE KaXAyl py4yKy MO 4YacoBOW CTpeske, MNpOTUB 4acoBOW
CTpenkM un Haxmute. [locMOTpUTE, YBEIUYMBAETCS WM  YMEHbLUAEeTCs 3HAuYeHue Ha
CcoOoTBeTCTBYlLWeEN pyyke (No ymonyaHuto 0) Ha 3KpaHe B peasibHOM BPEMEHW, U 3aropaeTtcs nu
py4yka Npu HaxaTtuu.

TecT KHOMOK: HaXMuTe Kaxayl KHOMKY M MpoBepbTe, CBETUTCS JIM COOTBETCTBYHOLUNIA
3HAYOK KHOMKWN Ha 3KpaHE B PEXUME PeaslbHOro BPEMEHMW.

HaxaTune Ha kHonky Run/Stop| 3aBepwunT TecT.

TecT noACBEeTKU KHOMNOK
TecT cBeTOAMOAOB UCMNONb3yeTCa ANs NMpoBepkn paboTocnocobHOCTM NOACBETKM KHOMOK Ha
nepeaHen rnaHenw.
KocHuTecb nyHKTa rnaBHoro meHtw Utility/YTuauntsl.
2. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.
3. KocHuTecb nyHkTa Do Self Test/TectupoBaHue.
4. KocHutecb nyHkTa LED Test/Tect CB/, 4T0b6bl Bbi3BaTb CNeAyOWUN MHTEpdENC:

=

Press 'Single'key 10
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HaxmMute KHOMKY , M 3aroputca NepBbii CBETOAMOA Ha nMepegHer naHenu.
CooTBeTCTBYIOLWEE MOMOXEHME KJ/ABMLLIM Ha 3SKpaHe TaKXe M3MeHUT uBeT. HaxmmTte KHOMKY
, yTo6bl MPOBEPUTH CreaylLWyl KHOMKY. locnenoBaTenbHO HaXuUManTe KHOMKY Sinéle,
noka He 6yayT NMpoBepeHbl BCe KHOMKK. HaxaTue Ha KHOMKy 3aBepLUNT TeCT.

33.5.3 CamokanubpoBka

Mporpamma camokannbpoBku MoXeT 6bicTpo oTKannbposaTb ocumnnorpad 4ns 4OCTUXEHUS
Hamnydwero paboyero coctossHUA U Hanbosiee TOYHbIX N3MEPEHMIA.

NMpunmeuaHme. [lepen BbIMONHEHMEM caMoKanmbpoBkm ybeguTecb, 4TO ocuwunnorpad
nporpencs nnu pabortan 6onee 30 MUHYT.

Onsa camokannbposBku npmbopa BbINONHUTE cneayowmne 4eNcTBUs:

1. OTcoeanHunTb OT BXOAHbIX rHe3A ocumanorpada Bce npobHUKM

2. KocHuTecb nyHkTa rnaBHoro meHtw Utility/YTuantsl.

3. KocHuTtecb nyHkTa Maintenance/O6cnyxuBaHue.

4. KocHutecb nyHkta Do Self Cal/KannbpoBKa.

OTKounTE NPoBHUKK 1 Kabenu oT Bcex
BXOA0B.

YTo6bi HAYATb, HAXKMWUTE KHOMKY «3anyck».
[NnA BbIXOAA HAKMUTE KHOMKY «OTMEHa.

OTmeHa

5. KocHutecb Continue/3anyck ansa NOATBEPXAEHUS Hayana caMoKannbpoBKu

6. Ocuwunnorpad He b6yaetr pearmpoBaTb Ha Kakue-nmbo AENCTBUS, MOKa HE 3aBepLUUTCS
camokanunbpoBka. lMocne 3aBeplieHnss aBTOHACTPOMNKM KOCHUTECh IKPaHa WM HaXMUTE
nobyto KHOMKY ANns Bbixoaa.

33.5.4 MeHo paspaboTumka
,U,aHHbIVI pa3gen MeEHK NpeaHa3HA4Y€H TOIbKO ANnA aBTOPU3NPOBAHHbLIX CEPBUCHbIX LLEHTPOB.
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34 ANCTAHUUMNOHHOE YIMNPABJIEHUE

34.1 YnpaBneHue uepe3 WEB unHTepdeiic

BcTpoeHHbIli Beb-cepBep obecneumBaeT AOoCTyn K ocumnnorpady yepes Beb-6paysep. Ons
3Toro He TpebyeTcs ycTaHaBnMBaTb AOMNOJHUTENbHOE NporpaMmMHoe obecneyeHne Ha KoMMbloTep.
MpaunbHo yctaHoBuTe nopT LAN (cMm. Paspen «Hactporika LAN»), BBeaute IP-agpec
ocumnnorpada B agpecHyto CTpoky 6pay3epa, nocsie 4yero nosib3oBaTe/lb CMOXET NPoCMaTpMBaThb U
ynpasnsaTb ocumniorpadom B MIHTepHeTe.

U5 SIGLENT®

© httos://intsiglent.com/
m Instrument lnfo@ion u
{O} Instrument Model SDS2504X HD
LAN Manufacturer Siglent Technologies
Configuration
Serial Number SDS2HBADSR0013
= Description Siglent Technologies Oscilloscope SDS2504X HD - SDS2HBADSR00
Control LXI Extended Functions
D LXI Version 1.5 LXI Device Specification 2016
Hostname SDS2504XHD-2.local
ScPI ostname al
MAC Address 74-58-C5-20-01-22
TCP/IP Address 10.12.255.124
Software Version 251180
Instrument Address String TCPIP:10.12.255.124:INSTR
Instrument Identification

©Siglent Technologies Co. Ltd. 2017

A. TNone BeBoga IP agpeca npnbopa
B. WHdopmaumsa o npubope
C. HaxaTtb ansa Bbi30Ba MHTepdenca ynpasrieHus npnbéopom
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Hue npeacTaBnieH MHTepdENC yrnpaBieHns npnbopom:

& utility J Display Tl Acquire ™ Trigger 3 Cursors [& Measure P4 Math [0 Analysis

1x
FULL

SIGLENT

f= 999, B REFERENCE POS

Timebase Trigger L =%
1.00V/div 0.00s 500usidiv  Auto V  10:58:09
0.00V 12.5Mpts 2.50GSals Edge Rising 2020/12/11

E.

O6nactb oTtobpaxkeHns n ynpasneHus npubopom. [ucnnen B 3Ton obnactu siBnsiercs
konuen aucnnes npubopa. Mcnonb3oBaHne MbiWwn Ans paboTbl B 06/71aCTM 3KBUBASIEHTHO
NpsIMOMY yMnpaB/ieHUIO CEHCOPHbIM 3KpaHoM npubopa.

HaxxaTb, uT0bbl CAenaTb CHMMOK 3KpaHa.

HaxxaTb, 4Tob6bl COXpaHUTb AaHHble GOpPMbl CUrHana B Buae aAsomnyHoro (* .bin) danna n
3anucaTtb ero Ha NoKasibHbI KOMMbIOTEP.

HaxaTb, 4TO06bl 3arpy3auTb nporpamMMmy, KoTopas npeobpa3syer dannibl ABOUYHbIX
curHanos (dopmat * .bin) B hannbl csv.

Ha)aTb, 4Tobbl BbINO/IHUTL OOHOB/IEHME MPOLUMBKMU.

34.2 YnpasneHue yepes USB

ansa

OVUCTaHUMOHHOIo ynpasneHus ocuumnnorpapoMm no wuHTepdency USB Ha €K

nosib3oBaTeNs AOJIXKHO ObITb yCTaHOBNEHO npunoxeHne VISA ot National Instruments.
Bonee noapobHO AMCTaAHUMOHHOE YynpasneHwe, BkAo4Yas SCPI KomaHAbl, OMNWCAHO B
pyKOBOZCTBE MO NMporpaMMMpoBaHUI0, NOCTaB/ISEMOMY MO AOMNOSIHUTENbHOMY 3arpocy.
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35 TEXHUYECKOE OBC/TY)XXUBAHME

Cnegylowime MHCTPYKUMKW NpeaHasHa4yaloTCs TOAbKO AN KBannMdULMPOBAHHOINO nepcoHana.
C uenbto usberaHus MNOpaxKeHUs 3/EKTPUUYECKMM TOKOM, He cnefyeT MNpOoM3BOAUTb HUKAKUX
ornepauun, OTIMYAKWMNXCS OT YKalaHHbIX B HACTOSILLEM PYKOBOACTBE MO 3KCniyaTauuu. Bce
onepauunm no 06CNYyXWBaAHUIO AOMKEH BbIMNOMHATL MepcoHan, obnagalowmii  Haanexawemn
kBanndurkaumen 6e3 oTcTtynneHms ot TpeboBaHUn N pekoMmeHgaunm.

Yuctka m yxoa 3a NOBEPXHOCTbIO

Ona ynctkn npmbopa HeobX0AMMO MCMONb30BaTb MAMKYK TKaHb, CMOYEHHYK B MblJIbHOM
pacTtBope. He pacnbiiaTb 4uCTsLLee CPeAcTBO HEMOCPEeACTBEHHO Ha Npubop, TakK KakK pacTBop
MOXET NPOHMKHYTb BOBHYTPb W Bbl3BaTb, TakMM 06pa3oM, noBpexaeHue.

He wncnonb3oBaTb XxXMMWKaTbl (eAKuMe W arpeccMBHble BewecTBa), coaepxawue 6eH3uH,
6eH30, TONYOs, KCUI0J, aUEeTOH UM aHANIOMMYHbIE pacTBOPUTENMN.

3anpewaercs MCnosib30BaThb AJIA UACTKU abpa3uBHbIe BewecTBa.
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36 TAPAHTUMHbBIE OBA3ATE/IbCTBA

N3roToBUTENb rapaHTUPYET COOTBETCTBME TEXHUYECKUX XapaKTepUCTUK Npubopa yKasaHHbIX
B pasgene «TexHUYEeCcKMe XapaKTepPUCTUKU» MpPU YCI0BUK COBMIOAEHUSA MOSb30BaTeneM npaBui
paboTbl C NpUBOPOM, TEXHUYECKOTO 06CTYXXUBAHUS, YKa3aHHbIX B HAaCTOSLLEM PYKOBOACTBE.
CpeaHuii cpok cnyx6bl npnbopa coctaBnseT (He MeHee) - 5 net

N3rortoBurtenb:

SIGLENT TECHNOLOGIES CO., LTD, Knutan

3/F, Building 4, Antongda Industrial Zone, 3rd Liuxian Road, Bao'an District, Shen Zhen,
China

TenedoH: +86 755 3661 5186

®dakc: +86 755 3359 1582

Mpeacrasutenb B Poccum:

AkumoHepHoe obuwectso «Mpubopbl, Cepsuc, Toprosnsa» (AO «MNpunCT»)
111141, r. MockBa, yn. NnexaHoBa 15A

Ten.: (495) 777-55-91 (MHOrokaHanbHbIN)

dnekTpoHHas noyta prist@prist.ru

URL: www.prist.ru

FapaHTUIHBIN CPOK yKasaH Ha camte www.prist.ru n MoxeT 6blTb M3MEHEeH MO YC/I0BUAM
B3aMMHOW AOrOBOPEHHOCTMW.
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