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1 BBEAEHME

HacTtosilee pykoBoACTBO Mo akcnayaTaumu (P3) npeaHasHayeHo Ang nuu, paboTatowmx C
npubopom, a Takxe ans obcnyxmealoLero 1 peMoHTHOro nepcoHana.

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

P2 conepxunt cBeaeHns o6 ocumnnorpadax cepun AKUMN-4135, mogenn AKUN-4135/1,
AKMNN-4135/2 n AKMN-4135/3.

Mogenn ocuunnorpacdoB B [AaHHOM cCepun UMeKT 4-X KaHanbHOE WCMNOSIHEHNE U
pasnunyatoTcsa nonocon nponyckaHus: 500 Mlu, 1 My n 2 I'TU COOTBETCTBEHHO.

PaspsaHocTb ALM ocuumnnorpada 8 6ut, MakCcMManbHas 4YactoTta Aguckpetnsaumm 5 Iy Ha
kaHan, 10 My Ha kaHan B pexume ESR. Pexum ESR (Enhanced Sample Rate/lMoBbiweHHas
YactoTa JuckpeTusaumm) - nosblWaeT TOYHOCTb U3MEPEHUS 3a CHET 2-KPAaTHOW MHTEPNONSLMHN.

MakcumanbHasa anvHa namatu 500 MB, namMaTb AenuTca Mexay aKTUBHbIMW KaHasnlaMu:
500 MB npu ogHOM akKTMBHOM KaHane, 250 Mb Ha kaHan npu ABYX aKTUBHbIX KaHanax, 125 Mb
Ha KaHan npu 4deTbipex aKTUBHbIX KaHanax. B pexumax ycpeaHeHusa m Hi-Res mMakcuManbHas
AnnHa namMatm 25 MB Ha kaHarn.

Ocumnnorpadbl cepun AKUM-4135 wnMeoT ONUMOHaNbHYK BO3MOXHOCTb PacCLUMpeHUs
NoOAOCbl MponyckaHus. PacwupeHune NosoCbl MNPOMyCKaHUs MPOUCXOAUT MyTeM aKTusauuu
NporpamMMHOro Ksk4a, yepes MeHio npubopa.

IBHMMaHue!: CamocTtosdATenbHas akTmBauusa onumnm ana ocumnnorpados cepmn AKUIM-
4135 npoucxoaunT noaTanHO, CHavana ycrtaHoBka onumm 1 ITu, 3atem 2 Tu. MNepeckakmBaTtb
yepes onuun Henb3ss.

Tak >e OonuMOHaNbHO WMeeTCd BO3MOXHOCTb YCTAHOBKW CAeayrLwWuX nporpamMMHo-
annapaTHbIX OMuUMWiA:

Nornyecknin aHanmsatop, 16 kaHanoB - SDS6000Pro-16LA (nporpaMMHas onuums
Jlormyeckoro aHanusartopa) + SPL2016 (annapaTHas onuus nornyeckoro rnpobHuka);

MporpamMMHble onunn gekoampoBaHusa curHanos: 12S, MIL-STD-1553B, FlexRay, CAN FD,
SENT, MANCHESTER.

DYHKUMOHANbHbLIN reHepaTop, BbixoAHas 4yactota Ao 25 MIy - SAG10211 (annapaTHas
onuus, BHEWHWA MoAyNb reHepaTopa curHanos.) + SDS6000Pro-FG (nporpamMmHas onuus
reHepaTopa CUrHasnoB).;

Ocuunnorpadbl cepum AKWNM-4135 mMeoT akceccyapbl MOCTaBisieMble MO OTAENbHOMY
3aKa3sy:

SDS6000-RMK - KOMMNEeKT Ng MOHTaxa ocuumnnorpadbl MOHTaxa ocuumnnorpada B
CTaHaapTHyto 19” cToliKy.

BAG-S2 - markas cyMkKa Aans rnepeHocku v TpaHCnopTUpOBKM ocumnnnorpada.

B cBA3K € NOCTOSAHHOM paboToi MO COBEpPLUEHCTBOBAHUIO U3AENNSA UK ero NporpaMMHOro
obecrneyeHunsi, nosblWalOWen ero HaAeXHOCTb W yayduwalruwen ycnoBuma 3KCnayataumu, B
KOHCTPYKLMIO MOryT 6bITb BHECEHDbI HE3HAYUTENIbHbIE U3MEHEHUS, HE OTPa)EHHblIe B HacTosLWeM
n3gaHuu.

11 NHdopmaumsa o6 yreeprkaeHum tuna CU:
Ocuwunnorpadsl undposbie cepun AKUM-4135:
Homep B [ocynapCTBeHHOM peecTpe CpeacTB naMepeHuin: 85334-22



2 HA3HAYEHMUWE N ONMNCAHUE CPEACTBA UBMEPEHUA

Undposble ocumnnorpadbl cepun AKWUMN-4135 npegHasHayeHbl ANS MCCenoBaHus U
n3MepeHns napameTpoB OAHOKPATHbIX CUTHANIOB M NEPUOANYECKMX CUTHaM0B B Nosioce yacTtoT 0
2 [Ty (B 3aBucumocTn BblibpaHHo Mogenn). Ocuunnorpadbel cepun  AKUM-4135
obecneunBaoT umdbpoBoe 3anoMUHaHME, UNPPOBOE U3MEPEHMEe B JAMana3oHe YCTaHOBKMU
KoacpdunumeHta oTkioHeHms ot 500 mkB/gen po 10 B/men (Bxog 1 MOM) m BpeMEHHbIX
nHTepBanoB ot 100 nc/aen no 1000 c/men (B 3aBMCUMMOCTU OT MOZENW), aBTOMATUYECKYIO
YCTaHOBKY pa3MepoB u306paxeHusi, aBTOMATUYECKOE W3MEpeHMe aMmInTyaHO-BpeEMEHHbIX
napamMeTpoB BXOAHOIO CMrHana C BbIBOAOM pe3ysibTaTa M3MEpPEeHMs Ha 3KpaH ocuumanorpada.

Ocumnnorpadgbl  obecneymBatdoT  BO3MOXHOCTb  MOAKJIIOYEHMS K NepCoHasibHOMY
KoMnbloTepy 4vepe3 uHTepdercbl USB (USB-TMC), LAN (VXI-11/Socket/Telnet, BCTpoOeHHbIN
web server).

MpuHuMn pencTemsa ocumniorpadoB OCHOBaH Ha BbICOKOCKOPOCTHOM aHanoro-unmdpoBoM
npeobpasoBaHMM BXOAHOrO CMrHana, umdpoBon obpaboTke ero ¢ NOMoLb0 MUKpOMNpoLleccopa
N 3anucu B namsATb. B pe3synbTaTte 06paboTkn curHana BblAENSETCS €ro 4Yacrtb, oTobpaxkaemas
Ha 3KpaHe.

KOHCTpYKTMBHO ocuunnorpadbl npeacraBastoT cobo KoMMNakKTHbie MOHO6J/104HbIE
nepeHoCHble pagunomsMeputTesnbHble nNpubopbl C NUTAaHWMEM OT CeTM MepeMeHHOro ToKa,
BbIMOJIHEHHbIE B HACTO/IbHOM MCNOAHEHUN. OCHOBHbIE y3/bl ocuuanorpados: aTreHtoaTop, 610k
HOpManusauum curHanos, AUM, UAIMN, Mukponpoueccop, YCTPOWCTBO  ynpaB/ieHMs,
3arnoMumHaloLlee yCTpOMCTBO, YCUAUTENb, CXeMa CUMHXPOHM3aUWK, reHepaTop pasBepTku, 610K
nMTaHus, KnasmaTypa, UBETHOW AUCTIIEN.

Pasnnymnsa B BO3MOXHOCTSIX ocumanorpadoB npueeAeHbl B Tabnmue HUXe:

Mogenb Yucno Monoca MakcumanbHas OnuHa 3anmcuK Ha KaHan
KaHanoB | MponycKaHus yacrtoTa (1/2/4 kaHana)
ANCKpeTn3aumm
AKNM-4135/1 500 Ml'y 5 Mu/kanan
AKWNM-4135/2 4 11y (10 TlTu/kanana B |500 MBb/ 250 Mb/ 125 Mb
AKWNM-4135/3 2Ty pexume ERES)*

* Pexum ESR (Enhanced Sample Rate/losblweHHasa Yactota [OuckpeTusaumm) -
NOBbILLIAET TOYHOCTb U3MEPEHUS 3a CUET 2-KPaTHOW MHTEPNONALUN.

HacTosilwee KpaTkoe pyKOBOACTBO BK/O4YaeT Heobxoaumblie cCBefeHMs N0 TexHUKe
6e3onacHoCcTM UM ycTaHoBKe ocuunnorpagos cepun AKUM-4135, a TakxXe OCHOBHI
aKcnayaTauum, 4TO NO3BOASIET NOb30BATEN0 NPUCTYNUTL K paboTte ¢ npubopom.



3 TEXHWYECKUE XAPAKTEPUCTUKHN

3.1 TpaKT BEpTUKaNIbHOIo OTKJIOHEHMUSA
3.1.1 Yncno kaHanoB BEPTMKANIbHOIO OTK/JIOHEHUSA: 4
3.1.2 BxogHoe conpoTusneHue:
e 50 0M (£2%);
e 1 MOM (£2 %) / He 6onee 20 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 BXoAaHoe conpoTtuBieHue 1 MOm: ot 500 mMkB/nen no 10 B/aen (c warom 1-2-5)

3.1.4 KoapdUuUMEHTbl OTK/IOHEHUSA KaXAOro W3 KaHalioB BEPTMKANbHOIO OTKJIOHEHMUS
MMEIOT NJIaBHY YCTAHOBKY 3HAUYEHU

3.1.5 MakcuManbHoe BXOAHOE HanpsiXeHue:
e CpefHeKBagpaTUYeCcKoe 3HayeHue TepeMeHHOro HarnpsxeHnus npuv  BXOAHOM
conpotmsneHmmn 50 Om: 5 B;
e [MKOBOE 3HAYEeHME TMNEepPEMEHHOro HanpsXxeHuss dactotom MeHee 10 «kly, c
NOCTOSSHHOM COCTaBnsoLWen, Npn BXog4HOM conpotuenieHn 1 MOM: 400 B.
3.1.6 MNpepenbl 4ONyCKaeMoOM OTHOCUTENIbHOM MOrpeLHOCTM YCTaHOBKM KO3 EUNLMEHTOB
OTKNoHeHusa: £1,5 %

3.1.7 Tpepenbl ponyckaemMon abCOMOTHOM MNOrpewHoCTM W3MepPeHNs MNOCTOSIHHOro
Hanps>XeHMs U UMMNYJIbCHOrO HanpshXxeHusa Jyactoton ao 100 kly, Nnpun Hy/1€BOM cMeLlleHnn, MB:

+(0,015-8[pnen]-K,[MB/oen]+1), rae

Ko — 3Ha4veHune koadpduumeHTa oTkIoHeHus, mB/gen;

3.1.8 [lnana3oH yCTaHOBKM YPOBHS MNOCTOAHHOro 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

3.1.9 Mpepenbl gonyckaeMon abcontoTHOM MOrpeLwHOCTN YCTaHOBKM YPOBHS MOCTOSIHHOMO
cMeleHuns, mB:

+(0,01-|Ucy|+0,0002-|U,,|+0,005-8[nen]-K,[MB/nen]+1), roe

Ko — 3HauveHne koadpduumeHTa oTkIoHeHns, mB/gen;

Ucw — YCTAHOBNIEHHOE 3Ha4YeHMe HanpsiXkeHus cMelleHuns, MB;

Unp — KOHEYHOE 3Ha4YeHne AManasoHa YCTaHOBKKW HanpshXeHnsa cMeLlleHunsa, MB;



3.1.10 Monoca nponyckaHUsa No ypoBHIO -3 Ab, He MeHee:
AKWNM-4135/1 - 500 Mly;
AKNM-4135/2 - 1 ITy;
AKWNM-4135/3 - 2 Ty,

3.1.11 BpeMs HapacTaHus NnepexoAHOoN XapaKTepucTuMkn, He bonee:
AKWNM-4135/1 - < 550 nc;
AKWNM-4135/2 - < 350 nc;
AKWNM-4135/3 - < 230 nc

3.1.12 Ocumnnorpad obecneumBaeT cnegyrline pexmmbl CBSI3N BXOAHOI0 YCUNUTENS:

e 3akpbiThit Bxoa (AC) - obecnedmBaeT NpoOXOXAEHME CUrHaMIOB Ha BXOA YCUINTENS
BEPTUKANIbHOI0 OTKJ/IOHEHUS C YacToTow 6onee 15 'y,

e OtkpbiTbii Bxoa (DC) obecneumBaeT NpoXoXAeHWE CUrHaANIOB Ha BXO4 yCUauTens
BEPTMKANbHOINO OTK/IOHEHMS BO BCEM MNOJI0Ce YacToT, BK/OYAsk MOCTOSIHHYIO
COCTaBASAOLLYIO.

e Bxopg ycunutena 3akopoyeH Ha kopnyc (GND/3emns), BXOAHOW CUrHan He
NOCTynaeT Ha BX0o4 ycunutensa n guandyeckmn oTKIOUYEH OT BXoAda yCunuTtens.

3.1.13 Ocuunnorpad obecneunmsaeT creaylWne pexuMbl KaHal0B BepTUKaabHOMo
OTKJIOHEHMUS:
e HabnwaeHune cMrHasos No KaHanam
¢ MaTemMaTuyeckme AeNCTBUA C CUrHanaMmum BCeX BXOAHbIX KaHanoB:
CraHpapTHble MaTeMaTuyeckme yHKUUN:
1. CymMumpoBaHue KaHanos;
Pa3HocTb kaHanos;
YMHOXEHMNE KaHanos;
[deneHne kaHanos;
NHBepTMpOBaHME CUrHana;
MHTerpupoBaHme KaHanos;
OnddepeHumnpoBaHme KaHanos;
N3BneyeHne KBaApaTHOro KOpPHS;
Co3agaHune cobCcTBEHHbIX MaTeMaTUyeckmx opmyn
10 BMN® (c npuMeHeHMEM MpSAMOYrosibHOr0O OKHa, OKHa bBbnskMeHa, XaHHUHra u
X3aMMuHra)
e ABTOMaTMYECKYH  YCTaHOBKY pa3MepoB  K306paxeHMss UM aBTOMATU4YeCKylo
CUHXPOHU3AUMIO UCCeayeMOoro curHana.

CONOUAWN

3.2 TpaKT ropu3oHTaNbHOIN0 OTK/IOHEHUSA
3.2.1 Anana3oH yCTaHOBKU KO3 DULNEHTOB pa3BEpPTKU
AKWM-4135/1: ot 0,5 HCc o 1000 c (c warom 1-2-5);
AKWM-4135/2: ot 0,2 HCc go 1000 c (c warom 1-2-5);
AKWM-4135/3: ot 0,1 Hc go 1000 c (c warom 1-2-5)

3.2.2 T[pepenbl [OMNyckaeMoil OTHOCUTENbHOIM MOrPELHOCTM YacToTbl BHYTPEHHero
onopHoro reHepaTopa (OF): £2:10°, rae
Or — OTHOCUTENIbHast NOrpeLIHOCTb YaCTOThbl BHYTPEHHEro ONOpHOro reHepaTopa

3.2.3 [Tlpegenbl pgonyckaemon abCoOMOTHOM MNOrpewHoOCTU U3MEPEHUS BPEMEHHbIX
nHtepsanos: £(0gT,sv+2/F,), rae

OfF — OTHOCMTENbHAasA NOrpeLHOCTb YacTOTbl BHYTPEHHEro ONOpHOro reHepaTopa;

Tysm — UBMEPEHHbIN BPEMEHHOW NMHTEepBarn, C;

F, — yacrtoTta anckpeTtusauuu, 'y,

3.2.4 Ocuunnnorpad obecneumBaeT cneayrowme pexnmbl paboTbl TpakTa rOPU30OHTAIbHOIO
OTK/IOHEHMUS:
e Pabota Ha ocHoBHOM pa3sBepTke (Y-T);
e Pabota B pexume X-Y;
e BO3MOXHOCTb pacTaXKn N yBenmdeHmne BblAeNeHHOoro.
e Lndposoin camonucew, npn passeptke 50 mc n 6onee.



3.3

CUHXpOHM3aumn

3.3.1 Ocumnnorpad obecneumBaeT cneayowme pexmMbl 3anycka pa3BepTKu:

ABTOMa@TU4eCKMN, C Py4YHOM  WANM  aBTOMATUYECKOM  YCTAHOBKOW  YpPOBHS
CUHXPOHM3aUKUN, AN CUTHAA0B C YacToTOM He MeHee 40 Iu;

Kaywmn;

OpHOKpaTHbIN

3.3.2 Ocumnnorpad obecrneumBaeT cneayowme peXxmMbl CUHXPOHU3ALMNN:

Mo nonoxutenbHOMy (ppoHTY, N0 OTpULATENIbHOMY (DPOHTY, UM MO MNOJIOXUTENbHOMY
N oTpuuaTenbHOMY (OPOHTY;

Mo ckopocTn m3MeHeHus curHana (HapacTtaHue/cnag): 6onble, MeHblue, paBHO, B
npegenax Wwin BHe NpeaenoB, yCNOBUSA ANS KPYTU3Hbl YCTaHABAMBAOTCS B npeaenax
oT 2 Hc go 20 c;

Mo ycnoBusaM AnMTENbHOCTU MMNynbca (60nblie, MeHblle, paBHO, B npeaenax wuam
BHE Npeaenos), YC/I0BUSA AN ASINTENBbHOCTM MMNYJ/ibCa YCTaHABANBAOTCA B npeaenax
oT 2 Hc ao 20 c;

TB cuHxpoHusaumsa (PAL/SECAM, NTSC, HDTV 720p/50, 720p/60, 1080p/50,
1080p/60, 1080i/50; BbIBOPp NONSAPHOCTN CUHXPOHM3ALNM, HOMEPA CTPOKU M NONS;

Mo ycnoBusIM yCTAaHOBAEHHOr0 «OKHa». 3anyCcK, Koraa ypoBeHb CUrHana BbIXOAWUT 3a
npeaesnbl YCTaHOBMEHHOIO «OKHa» (rnepecekaeT BEPXHIOK WUIN HUXXHIOK rpaHuubl);

Mo BTOPOMY MONOXWUTENBHOMY WAW oTpuuatenbHOMy GPOHTY, Korga MpoMexyToK
BpeMeHn (oT 2 HC go 20 c) mexay poHTamum 6osblle, MEeHblle, HaxoAuUTCs B
npeaenax Win BHe NpeaenoB yCTAaHOB/IEHHOr0 BPEMEHHOro MHTepBana;

Mo ycnosuio nponagaHnum curHana Ha spems (0T 2 Hc go 20 c¢) 6onblie 3aA4aHHOrO Mo
(bPOHTY MM COCTOSAHMIO;

Mo paHTy, KOraa nOJIOXUTENbHbLIN WAW OTpUUATENbHbIM WUMMYNAbC nepecever 1-i
NOpOroBbIM YPOBEHb U, He nepecekas 2-1, MNOBTOPHO nepeceyeTr 1- B TeyeHue
BpeMeHun, koTopoe 6onblie, MeHblle, HAaxXoAWUTCA B Mpepenax WUAuM BHE Npeaenos
YyCTaHOB/IEHHOIr0 BpeMeHHOro nHtepeana, ot 2 Hc o 20 ¢;

Mo wabnoHy, CUHXpPOHM3AUMSA pasBepTKM KOMOMHaUMen CUrHanoB OT pas/InNYHbIX
MCTOYHMKOB (KaHanos);

CMHXpOHM3aumMa no nocneaoBatefibHbIM NPOTOKONAM:

o CranpapTtHo: I2C, SPI, UART, CAN, LIN

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

.3.3 Ocumnnorpad obecneumBaeT cneayome NCTOYHUKN CUHXPOHMU3aLUN:

CUHXpPOHM3aLMI0 CMTHaNoM B KaHasne (rno Jiro6omMy KaHasy)

MpuMeuaHue: ans Bbibopa NCTOYHUKA CUHXPOHM3ALUMKN HE 06513aTeNbHO NMPUCYTCTBUE
JIMHUM pa3BepPTKM 3TOr0 KaHasa Ha 3KpaHe.

CMHXpOHM3aLUMI0 OT BHELWHEro WCTOYHMKA B MOJIOXKEHUSX BHYTPEHHEro AenuTens
EXT\5 n EXT\1.

CUHXpPOHM3aLMIO OT CETM NUTAHUS.

.3.4 BHYTpeHHSIS CMHXpOHM3auua obecrneymBaeTcss NpUM YpPOBHE BXOAHOIO CUrHana He

0,5 peneHunn wWkKanbl 3KpaHa ans KoadpduumneHTa OTKNIOHeHUS < 2 MB/gen;

0,26 peneHui wWKanbl 3KpaHa Ansa koadduumeHtTa oTkNoHeHua ot 5 MB/aen ao 10
MB/pen c Bblknto4YeHHbIM BY dunbTpom;

0,33 peneHun wWKanbl 3KpaHa Ansa koadduumeHtTa oTknoHeHms ot 5 mMB/men pgo 10
MB/aen c BkAtoueHHbIM BY dunbTpomMm;

0,26 peneHuin Wwkanbl 3KpaHa AN kKoadduumeHTa oTkNOHeHus > 10 mB/gen c
BbIK/tOYEHHbIM BY dumnbTpom;

0,33 peneHMn wkanbl 3KpaHa Ansd koadduumeHTa oTkAoHeHus > 10 mB/pgen ¢
BK/ItOYEHHbIM BY dumnbTpom;

.3.5 BHewHAa cnHxpoHnsaumsa obecneympaeTcs:

A58 BHewHero Bxo4 B nosioxeHun EXT: npu ypoBHe BXOAHOro curHana He MmeHee 200
mBnn (DC ~ 10 MI'y), 300 mBnn (10 My ~ nosHasa nonoca nponyckaHus);



° ONs BHELIHEro BXoa B nonoxeHun EXT\5: npu ypoBHe BXOAHOro curHana He MeHee 1
Bnn (DC ~ 10 Mlu), 1,5 Bnn (10 My ~ nonHasa nonoca nponyckaHus).

3.3.7 JonyckaeMoe CyMMapHOe 3HayeHue MOCTOSSHHOroO M MEPEMEHHOIr0 HaMNpPSXEeHUS Ha
BXO/l€ BHELLUHEN CMHXpPOHM3auUun He bonee 0,61 B, B pexume EXT/5 He 6onee £3,05 B.

3.3.8 CuHxpoHusaumns B pexmme TB obecneumBaeTcsa npu ypoBHE BXOAHOrO0 CUrHana He
meHee 0,5 peneHus.

3.3.9 Ocuwmnnorpad obecneuymBaeT MpUMEHEHWE B TpaKTe CUHXPOHM3aAUMM cneaytowme
BUAbl CBA3M:

e dunbTp nNepeMeHHOW cocTaBaslowen - obecneuynmBaeT MNpPOXOXAEHNE B TpakT
CUHXPOHM3ALMM 4YacToT cBbiwe 15 Iu.
e OunbTp MNOCTOSAHHOM cocTaBasitowen - obecneymBaeT MNpPoOXOXAEHME B TpakT

CUHXPOHU3ALMKN BCEX YacToT 6e3 AoNOoNHMUTENbHON punbTpaumn.

e  OunbTp BY - obecneumBaeT NpoxoxaeHne B TPAKT CUMHXPOHM3aUMM 4acToT Bbiwe 1,3
Ml u.

e  @unbtp HY - obecneunmBaeT NpoxoxaeHne B TPAKT CUHXPOHM3ALMM 4acToT HMxe 2,5
Mlu.

3.3.10 Ocuunnorpad obecrneumBaeT 6NOKMPOBKY 3anyCKa pa3BepTKU, MPU HACTYMNAEHUU
YC/TI0OBMI CUMHXPOHM3aUNK, Ha BpeMs B npegenax ot 8 Hc go 30 c.
3.3.11 DxkutTep:
KAH1 ~ KAH4
e < 9 nc Aang cMrHanoB CMHycomganbHoM @opMbl, YacTtoToh cBbiwe 300 MIu, ypoBeHb
curHana 6 geneHun nuk-nuk m Bolwe, npu Kotkn 2,5 mB/gen ... 10 B/aen
e < 5nc pgna curHanoB cMHycomaganbHo opMbl, YacTtoTolh cBbiwe 500 MIu, ypoBeHb
curHana 6 geneHun nuk-nuk m Bolwe, npu Kotkn 2,5 mB/gen ... 10 B/pen
BHewHni 3anyck - < 200 nc.

3.3.12 Npea3anyck: ot 0 go 100% namsatu. NMocnesanyck: ot 0 go 5000 gen.

3.3.13 Ocumnnorpad obecneuymBaeT BO3MOXHOCTb YCTAaHOBKM obnacTtu 3anycka: A0 ABYX
obnactei, ycnosusa 3anycka - nepecekaeT UM He NepecekaeT 3a4aHHy obnacTb.

3.4 AHanoroso-uudgposoe npeobpasosaHue c6op nHdpopmauummn

3.4.1 Ocuunnnorpad obecneumBaeT 4acToTy AUCKPETU3ALMM OAHOKPATHOro CurHasna go 5
My Ha kaHana u go 10 My Ha kaHan B pexunme ESR.

Pexxkum ESR (Enhanced Sample Rate/MNoBbiwieHHas Yactota AuckpeTmsaumm) - noBbiAET
TOYHOCTb U3MEPEHUS 3a CYET 2-KpaTHOM MHTEPNOAALMN.

3.4.2 Yucno paspsagos ALM ocumnnorpada 8 6uT.

3.4.3 Ocumnnorpad noaaepxueaeT NPOrpaMMHYI0 PYHKUUIKO yBEINYEHUS BEpTUKalbHOMO
paspeweHunsa (Hi-Res) go 16 6ut. lNpu BkAOYeHMU pexunma Hi-Res BBoAUTCSA oOrpaHuMyeHus
NONOChlI MPOMYCKaHUS M 4acToTbl ANCKPETM3aumnn, nogpobHee nokasaHo Huxe (B 3aBMCMMOCTMU
OT MoAenu ocumnnorpada):

e 9 6uT: 0,25*anckpeTmnsaummn, A0 aHasIOroBoM NONOCkl NPONYCKaHUS

10 6éuTt: 0,115*anckpetmsaumm, go 1,15 Iy (orpaHnyeHmMe NoNocCkl MPONyCcKaHus)
11 6éut: 0,055*anckpetmnsaumm, go 550 My (orpaHmyeHme NoNoChbl NPONyCcKkaHus)
12 6uT: 0,028*gmnckpetnsaumm, ao 280 My (orpaHMyveHme NosoChbl NPONyCcKaHmns)
13 6éuTt: 0,014*anckpetmsauymm, go 140 Ml'y (orpaHMYeHMe NONOChI MPONyCKaHUS)
14 éut: 0,007*gnckpetmsaumm, go 70 My (orpaHmyeHne nNosaocCbl NPonycKkaHms)

15 6uT: 0,0035*anckpetmsaumnmn, 4o 35 My (orpaHmyeHmne NOAOChl MPONyCcKaHus)
16 6uT: 0,0017*anckpeTtmsaumnm, 4o 17 My (orpaHmyeHme NosocChbl NponycKkaHus)

3.4.3 MakcuManbHbli 06beM namsaTM ocumnnorpada cocrasnser: 500 Mb Ha kaHan B
OAHOKaHasbHOM pexunme, 250 Mb Ha kaHan B ABYX KaHalbHOM pexuMe n 125 Mb Ha KaHan B
yeTblpex KaHallbHOM pexuMme. B pexumax ycpeaHeHua u Hi-Res MakcuMarnbHag AnvHa naMmsaTtu
Ha KaHan coctasnset 25 Mb.
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3.4.4 Ocumnnorpad obecneumsaer ycpegHenue 4, 16, 32, 64, 128, 256, 512, 1024,
2048, 4096, 8192 pa3BepTok hOpM BXOAHOro curHana (B pexmme mateMaTUKKn).

3.4.5 Ocuunnorpad obecneumBaeT BbIOOpP pexuma WHTepnonsauuMu curHana: SinX/X,
JIMHENHas.

3.4.6 B pexumMme NMKOBOro pAeTtekTopa ocuunnorpad obecneuynBaeTr oTobpaxkeHue
CurHasnos gnutenbHocTbio 6onee 200 nc.

3.5 ABTOMaTU4YECKME U KYpPCOpPHble U3MEepeHUs

3.5.1 Ocuunnorpad obecnedmBaeT cregywme Buabl aBTOMATUYECKUX ULMPPOBbIX
N3MEPEHUN:

1. AMNINTYyAHbIE U3MEPEHUA:
N3mMepeHne MakCMManbHOro 3Ha4YeHNs cMrHana;
N3mMepeHne MMHMMaNbHOroO 3HAa4YeHUS CUrHana;
N3MepeHna curHana ot NuK A0 nuka;
N3mepeHne Hanbonee BepoATHOro BepxHero 3Ha4yeHusa 6unoasspHoro curHana;
N3mepeHune Hanbonee BEPOSTHONO HMUXHEro 3Ha4YeHNs BUNONSPHOro curHana;
N3MepeHne aMnanMTyaHOro 3Ha4YeHUsa curHana;
N3mepeHne cpegHero 3Ha4yeHus curHana;
N3MepeHne cpegHekBaapaTUYECKOro 3HaYeHNA CUrHana;
N3mepeHne cpegHekBagpaTUYeCcKoro 3Ha4YeHns 3a uesblii nepuoj curHana;
N3mMepeHne cTaHA4apTHOro OTK/IOHEHMS BCEX 3HAYEHWI AaHHbIX;
N3MepeHne cTaHAapTHOro OTK/IOHEHUS BCeX 3HAYeHWM AaHHbIX 3a LUenblii nepuosa
curHana;
MonoxutenbHbln BbIBPOC Ha BEpPLUMHE MMNYbCA;
OTpuuaTenbHbI BbIBPOC MO OKOHYAHUIO CNaja UMMYIbCa;
OTpuuatencHbll NpeaBblbpoc Nepes HadanoM HapacTaHMsa UMNynbca;
MonoxutenbHbln NpeaBbIOPOC Nepesn HavyanoM cnaja UMnNysabca;

2. BpeMeHHble namepeHuns:

N3MmepeHne nepmnoga cnefoBaHUs CMrHana;
N3MepeHune 4yacToTbl CUrHana;

N3MepeHne AnnTesiIbHOCTU NOJSIOXKUTENbHOIo UMMYJbCa;
N3MepeHne AnnTenbHOCTM OTpULATENbHOMO UMMNYJbCa;
BpemMsa HapacTaHUsa UMNybCa;

Bpemsa cnaga nmnynbca;

OnnuTenbHOCTb NakeTa;

CKBaXXHOCTb NMOJSIOXUTENbHOr0 UMMYNbCa;

CKBaXXHOCTb OTpULLATENBHOIO UMMYJbCa;

N3MepeHne BpeMeHun oT 3anycka A0 nepsoro 50% nepeceveHus;

w

. U3MepeHne BpeMeHHbIX MHTepBanoB MexAy ABYMS CUTHasaMu:

e lI3MepeHue das3oBoOro casura;

e U3MepeHune BpeMeHu Mexay 1-M HapacTalowmMm GpoHTOM MMMynbca KaHana 1 n 1-m
HapacTalwmM ppOHTOM MMNybCa KaHana 2;

e U3MepeHune BpeMeHu Mexay 1-M HapacTawowmMm GpoHTOM MMNynbca KaHana 1 n 1-m
cnagaiowmm GpoHTOM UMMNybCa KaHana 2;

e lI3MepeHue BpeMeHM Mexay 1-M cnagarowunm ¢GHpoOHTOM mMMMyfbca KaHana 1 un 1-m
HapacTalwmnm HGpoHTOM MMMyNbca KaHana 2;

e lU3MepeHune BpeMeHu Mexay 1-M cnagarowunMm GpoHTOM uMnynbca KaHana 1 n 1-m
cnagarmowmm GpoOHTOM MMNybCa KaHana 2;

e W3MepeHne BpemeHM Mexay 1-M HapacTarowmMm GPOHTOM WMMNynbCa KaHana 1 u
nocneaHUM HapactalwmMm GpoHTOM UMNybca KaHana 2;

e lI3MepeHue BpeMeHM Mexay 1-M cnagalowmm @poHTOM wuMMyfnbca KaHana 1 u
nocneAHUM HapacTalwmm GPOHTOM UMMybCa KaHana 2;

e lI3MepeHMe BpeMeHM Mexay 1-M cnagarowmm @poHTOM wuMNyfnbca KaHana 1 u
nocneAHUM HapacTalwmm GPOHTOM UMMybCa KaHana 2;

e U3MepeHne BpeMeHu Mexay 1-M cnagawowmm GPOHTOM UMMynbCa KaHana 1 wu

nocneaHuMM cnagarwmm GpoHTOM MMNYybca KaHana 2
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3.5.2 OpgHoBpeMeHHO Ha 3KpaHe MoxeT O6biTb oTobpaxeHo [0 5 wm3MepsaeMbix
napameTpoB, 6e3 «3aTeMHeHUs» OTOoOpa)keHMs ocuwuniaorpaMMm wam o 36 n3MepsieMbix
napameTpa B Tab/IMUHOM BUAE C «3aTEMHEHMEM>» OTOOpaKeHUs OCLUAIOrpaMM.

3.5.3 Ocumnnorpadg obecneumBaeTt cnegytowme BUAbl KYPCOPHbIX N3MEPEHWNIA:

e lI3MepeHMe HanpsXeHns Mexay ABYMS Kypcopamu, YCTAaHOB/IEHHbIMW OMepaTopoM;

e lI3aMepeHMe BpeEMEHHOro WHTEpBana Mexay ABYMS KypcopaMu, YCTaHOBJIEHHbIMM
ornepaTopowm;

e  AOCONIOTHblE U3MEPEHUS aMMIMTYAbl U BPEMEHW B TOYKE MepeceyeHus Kypcopa u
OCUMII0OrPpaMMbl.

3.5.4 B ocumnnorpade nMeeTcs BCTPOEHHbIN 4YacTOTOMep, 7 pa3psAoB C BO3MOXHOCTbIO
M3MepeHns 4acToTbl, nepuoaa Wan cyeTa MMNYAbCOB. M3MepeHUs B pexumMme 4acToTOMepa He
MpuBsA3aHbl K CXEeMe CUHXpOoHM3auum npumbopa UM MOryT BbINOAHATL 4719 He
CUHXPOHU3UPOBAHHbIX CUFHANIOB U MPU OTKJIIDYEHHOM OTOBPaXeHUM OCLMNIOrPaMMbl.

3.6 AonosiHnTeNbHble BO3MOXXHOCTH

3.6.1 Ocumnnorpacd obecneymBaeT aBTOMATMYECKWUIA MOWUCK CUrHasna, aBTOMATUYECKYH
YCTaHOBKY KoO3dduumeHTa pasBepTku, KoadduLUMeHTa BEPTUKASIbHOIO OTK/IOHEHUS U YPOBHS
3anycka B nonoce yactoT oT 10 'u A0 MOSIHOM MoNOoCkl MpoNycKaHua ocumnnorpada.

3.6.2 Ocuunnorpad obecneymBaeT BO3MOXHOCTb 3anMCUM BO BHYTPEHHIOK W BHELUHIOWO
MamsiTb M Bbi30Ba YCTAaHOBOK MOJIOXXEHMS OpraHoOB ynpasrsieHus ocuunnorpada (npodwunein) npu
nccnenoBaHMM U U3MepeHnn GopMbl BXOAHOIO CUrHana.

3.6.3 Ocuunnorpad obecneuymBaeT BO3MOXHOCTb 3anUCM BO BHYTPEHHIOW MNaMATb U
Bbi3oBa 10 popM curHana otobpaxkaeMmblx Ha aucnnee.

3.6.4 Ocuunnorpacd obecneuymBaeT BO3MOXHOCTb 3anucuM Ha BHewHur USB HocuTenb
AAHHbIX, MONy4yeHHbIX B npouecce cbopa mHdbopmaumm B BuAae dannos B dopmaTe MatLab,
MatCad, ACS II wnu agBoumyHoro koga. Ob6beMm daiina 3aBUCUT OT OJIMHHbI UCMOJIb3YEMOW
BHYTPEHHEN naMsaTu.

3.7 N3MepeHMe aMNINTYAHO-4YAaCTOTHOW XapaKTEepPUCTUKHU

3.7.1 BO3MOXHOCTb aMnIUTYAHO-4aCTOTHOIrO aHanmM3a MMeeTCs TOJIbKO Mpu akTMBauumn
onuuM reHepaTtopa CUrHasoB, a TaK Xe npu noaknyeHun reHepaTtopos cepun AKNIM-3408,
AKWIM-3409, AKNM-3409A, AKNTM-3418, AKUIM-3422 yepe3 nHtepdencol USB nan LAN.

3.7.2 [Ownana3oH 4actoT aHanmsa: 10 lu ... 120 MIu (B 3aBUCMMOCTM OT MNOJOCHI
nponyckaHmsa ocunnnorpada n yacrtorta reHepaTtopbl).

3.7.2 MnHnManbHaga nosioca aHanusa: 750 Iy,

3.7.3 Yncno Touek: go 751.

3.8 Onuumu

3.8.1 NeHepaTop DYyHKUMOHANbHBIN

¢ HawumeHoBaHue onuun: SDS6000Pro-FG (nporpammHas onumsa), SAG10211 (BHeLWHUN
MOAYyNb reHepaTopa curHanoBs), Ana paboTbl Heob6xoAMMbl nNporpamMMHas W
annapaTHas onuuu.

e  ®OpMbl CUTHANOB: CUHYcouAasnbHas, NpsAMOyrofnbHas, nuaoobpasHas, WMMNyJSbCHas,
wymM, DC, CIo (45 BCTpoeHHbIX hopM).
Yuncno kaHanos: 1.
YacTOTHbIN AnanasoH:
1 mMkly ... 50 Ml'u (cuHycoupanbHasa dopma)
1 mkly ... 10 My (npsiMoyronbHas dopma, MMNyabC)
1 mMkly ... 300 kl'y (nnnoobpasHas gopma)
1 mMkly ... 5 MI'y, (curHanbsl Npon3BoObHON (OpPMbI)
25 MI'y (- 3 ob) (wym)

. YacTtoTa guckpetmsaumu: 125 Mlry,.
PaspeweHune no yacrorte: 1 mMklu.
Mpegenbl 4ONyCcKaeMoM OTHOCUTENbHOM MOrPeLIHOCTM YCTAHOBKW YaCTOTbl BbIXO4HOMO
curHana: £5*107,

e [lnanasoH yCTaHOBKM BbIXOAHOr0O HanpshxeHus (pa3Max OT nuKa A0 NuKa):
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ot 2 MBnn go 3 Bnn (50 Om), ot 4 MBnn go 6 Bnn (1 MOmM)

[JnanasoH yCTaHOBKW NMOCTOSHHOIO HanpshXeHMs N HanpsXXeHusi CMeLLeHns

+1,5 B (50 Om), £3 B (1 MOwmM).

Mpenenbl YyCTaHOBKW CMELLEHUS OrpaHWYeHbl AMana3oHOM YCTaHOBKW BbIXOAHOMO
HanpsbkeHusa n onpegensatoTca No dopMmyne: |Uqy | SUuakc-Uyer/2, rA€ Uyaxe — BEPXHUI
npefen yCTaHOBKM BbIXOAHOrO HanpshkeHus, MB; Uy — YCTAHOB/IEHHbIN ypOBEHb
BbIXOAHOIro Hanpsi)xeHns (pasmax), MB.

Mpegenbl  gonyckaemon  abCoOMOTHOM  MOrpewHOCTU  YCTAHOBKW  BbIXOAHOIMO
CUHYCOMAaNbHOro HanpshkeHms Ha dactote 10 «kly Ha Harpy3ke 50 Ow:
+(0,05-Uy+3) MB.

HepaBHOMEpHOCTb aMMINTYAHO-YACTOTHOM XapaKTEPUCTUKM OTHOCUTESIbHO YPOBHS
curHana Ha 4dacrote 10 klu, gb, He 6onee (Npwn BbIXOAHOM HanpsiXeHuun cB. 2,5 B
(pasmax)): £0,6.

Mpegenbl pgonyckaeMon abCoOMOTHOM  MOrpewHoOCTU  YCTAHOBKKM  MOCTOSIHHOIrO
HanpsHKeHUs 1M HanpshkeHnsa cmelleHms Ha Harpyske 50 OM: £(0,05:-Unocr(emy+3), rae
Ucw — YCTQHOB/IEHHbLIA YPOBEHb MOCTOSSHHOINO HanpsHXeHUs U HanpsiXXeHust CMeLeHns
(abcontoTHOE 3HAYeHune), MB.

OnnHa namaTtm CMNO curHana: 16000 Touek.

[JnanasoH yCTaHOBKW CKBaXXHOCTWU CUIrHana npsiMoyronbHon gopmbl: 1% ... 99%.
Bpemsa HapacTaHus/cnaga MMNysibCHOro MM CUrHana npsMoyrosibHo hopMbi:

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

OnntenbHoCTb nMnynbca: >50 Hc.

[JnanasoH yCTaHOBKM CMMMETpUn curHana nunoobpasHoi dopmbi: 0% ... 100%.
BbixogHoe conpoTtmeneHue: 50 OM £2 %.

3.8.2 Uundposbie kaHanbl (JIOrMYECKUIA aHanNmM3aTop)

HanmeHoBaHne  onuui: SPL2016  (16-KkaHanbHbIA  JIOTMYECKUA  NPOBHUK),
SDS6000Pro-16LA (nporpamMMHas onuus), Ans pabotbl Heob6XxoAnMbl MpOrpaMMHas w
annapaTHas onumu.

Yncno kaHanos: 16.

MakcmManbHasa yacTtota guckpeTtmsaummn: 500 MIy.

OnvHa namaTtn: o 50 Mb/kaHan.

MunHuUManbHas ANUTENbHOCTb MMMNYJ/bCa Ha BxoAe: 3,3 HC.

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

Mopor cpabatbiBaHusa: TTL, CMOS, LVCM0S3.3, LVCMO0S2.5, nonb3oBartenbckmn (£
10 B).

3.8.3 NamepuTenb aNeKTpu4ecKom MOLLHOCTHU

HanmeHoBaHue onuun: SDS6000Pro-PA.

Moaynb kKoMneHcauuoHHbln DF2001A - ong yCTpaHeHUs BPEMEHHOro caBura Mexay
NpobHMKaMN, U3MEPSAIWMMM HanpsXXeHne U ToK. [aHHbIA MOoAyNb peKoMeHAYeTCs
MCNOMb30BaTb COBMECTHO C ONUWEN WU3MEpPEHUS 3MEKTPUYECKOW MOLHOCTU AN4
NOBbIWEHNS TOYHOCTU U3MEPEHUIA.

Buabl namMepeHunii: Ka4yecTBO 3/IEKTPO3HEPrnm, rapMoHMKK Toka, 6pocku Toka, notepu
npu nepeknoyYeHnmn, CKOPOCTb HapacTaHUsa Hanps>XeHus, MoAynsauusa, nynbcauum Ha
BbIXO4E, BK/OUYEHNE/BbIK/IOYEHNE, MepexogHas XapakTepucTuka, KoadhduumeHTt
nogaBneHus nctoyHmka nutanmsa (PSRR), adbdektneHocTb (KMNAO).

3.8.4 AHanus pxutTtepa 1 NoCTpoeHme rMas3KoBbIX AnarpamMmm
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HanMmeHoBaHue onuuu: SDS6000Pro-EJ.

Buabl un3amepenuin: Mepuoa, Yactorta, AnutenbHocTb (+4/-), CkBaxHocTb (+/-),
DxuntTtep, CKOpOCTb Nepeaaymn AaHHbIX U 4p.

BoccTaHoBneHMe TaKTOBOWM 4acToThbl: (puKCcnpoBaHHoe 3HadeHne, PLL.

PasznoxeHne pxwuttepa: TIE, RJ, D], DCD, DDJ], PJ, TI@BER. Cratucrnyeckui
aHanus: 'ncrorpamma, CnexeHne, CnekTp.



3.9 [Aucnneu
Twvn ncnonb3dyemoro LiBeTtHon XKW (TFT), CEHCOPHbIN EMKOCTHOMN,
3KpaHa AnaroHanb pasmepom 30,7 cM

1280 no ropnsoHTanm

800 no BepTmKanu

BHyTpeHHSS ceTKa 8 x 10 geneHun

PaspeweHune XXKU

3.10 BHewHMe yCTpOUCTBA
3.10.1 Ocuwmnnorpad obecneumBaeT BO3MOXHOCTb MOAKJ/OUEHUS BHELWHUX YCTPOMUCTB
yepes nHtepdencol USB 2.0 n LAN.

3.11 O6wmne xapakTepmMCcTMKm

3.11.1 Mpubop obecneumBaeT CBOM TEXHUYECKME XaPaKTEPUCTUMKM B Mpeaesiax HOpM
rnocne BpeMeHu nporpesa, paBHoro 15 MnmHyTam.

3.11.2 Hanps)eHune cetn nutanmsa: ot 100 go 240 B (npu yactote nutarouwen cetn 50/60
ly), ot 100 go 120 B (npwu yactote nuTtatowen cetn 400 y).

3.11.3 MNoTpebnsiemas MowHOCTb, He 6onee 193 BrT.

3.11.4 Mpubop ponyckaeT HenpepbiBHYO paboTy B paboumx ycrnoBusaX 3KcnjayaTauum B
TeyeHue 8 yacos.

3.11.5 Ocumnnorpad obecrneunBaeT METPOOrMYeckme XapakTepucTMKu nNpuv HOpMasbHbIX
ycnosusix +(23+1)°C, npn OTHOCUTENBLHOM BNaXHoOCTU: oT 5 go 85%.

3.11.6 Paboune ycnosua skcnnayataumm ot 0 go 40° C npn OTHOCUTENBHOMN BIAXHOCTW:
85% (Makc).

3.11.7 Fabaputbl: 379 (wwupuHa) x 288 (BbicoTa) X 159 (rnybuHa)

3.11.8 Macca: He 6bonee 5,5 kr
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4 COCTAB KOMIJIEKTA

Mpnbop nocTaBnsieTcs B COCTaBe, YKasaHHOM B Tabnuue 4.1.

Tabnuuya 4.1

HanmeHoBaHue

Konnuyecrso NMpuMmevyaHue

Ocuwunnorpad
cepun AKUIM-4135

CeTeBOW LIHYP

PyKOBOACTBO MO 3KCMlyaTaumu

Ha CD aucke

Mpo6HNK MacCUBHbIN

Kabenb USB

MporpammHoe obecneyeHune

Mo 3anpocy

YnakoBoyHas Kopobka

Ll Ll el I SN el I

MporpaMMHbIe ONUUU N ONUMOHAsIbHbIE NPUHAANEXHOCTU YKa3aHbl B Tabnnue 4.2

Tabnuua 4.2
HavMeHoBaHue OnucaHue
SAG1021I AnnapaTHasa onuusa. BHewHWNn Moaynb reHepaTopa curHanos. [Ansa paboTbl

Heobxoamma yCTaHOBKa nporpaMmMHoOmn onuuu SDS-5000X-FG.

HoMMHanbHOe Hanps)xeHue usonsaunm £ 42 Bnuk.

SDS6000Pro-FG

MporpamMHas onuusa reHepatopa curHanos (O + CMN®), 25 MIuy. Ana
pabotbl Heobxoanm moaynb SAG10211.

SDS6000Pro-16LA

MporpaMMHas onuus JIOrM4YecKoro aHanmsartopa, 16 kaHanos. s paboTsl
OnuuMM NOrMYecKoro aHanmsaTopa HeobxoAMM normyeckum NpobHUK
SPL2016.

SPL2016

AnnapaTHas onuus, 16-KaHajbHbI norMdyeckmin NpobHuk. Ons paboTbl
npobHMKa HeobxoamMMa yCcTaHOBKa nporpamMmHoin onumnm SDS6000Pro-16LA.

SDS6000Pro-12S

[MporpaMMHas onuus, CUHXPoOHU3auua N gekogmnposaHue 12S

SDS6000Pro-CANFD

MporpamMMHas onumus, cMHXpoHmsaumna un gekognposaHme CAN FD.

SDS6000Pro-SENT

MporpaMMHas onumus, CUHXpoHM3auuna un gekoanposaHme SENT.

SDS6000Pro-FlexRay

lMporpaMMHas onuus, CUHXPOHU3aUKUa N gekognposaHue FlexRay.

SDS6000Pro-1553B

MporpamMMHas onumusi, CUHXpoHM3auunsa n aekoanposaHme MIL-STD-1553B.

SDS6000Pro-Manch

MporpamMMHas onuusa gekogmposaHna MANCHESTER.

SDS6000-4BW10

MporpaMMHasa onuusa yBeMYeHUs nonockl nponyckaHusa ¢ 500 My go 1
Mu.

SDS6000-4BW20

[MporpaMMHas onuusa yesenn4yeHnsa nonockl nponyckauma ¢ 1 My go 2 Iru.

SDS6000Pro-PA

MporpaMMHas onuusa M3MepeHUs MOLHOCTM U MoKasaTenen KadecTsa
anekTposHeprum (MK3).

SDS6000Pro-EJ

MporpaMmmMHasa onuud
DKUTTEpa.

NOCTpoOeHNA TrNa3kKoBbIX AWMarpaMMm ©” aHalum3

SDS6000-RMK

KoMmnnekT ansa MoHTaxa B cTouky 19" ocuunnorpados cepumn AKNIM-4135.
BbicoTa 6U.

BAG-S2

Msirkasi cyMKa ansi TpaHCnopTUPOBKKM ocumasiorpada.
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5 VYKA3AHWUA MEP BE3ONACHOCTHU

K paboTe c npnbopoM gonyckatrTcs nua, 03HaKOMUBLLUMECS C TEXHUYECKUM OMUCAHUEM U
WHCTpyKUMEN no 3KchiyaTtaumMu npubopa, a TakKXe npoweallme MHCTPYKTaX Mo TexXHUKeE
6e3onacHoCTMW.

B npnbope nmMeTca HanpsixKeHUs, onacHble ANs XXU3HMW.

5.1 TepMuUHbI U onpeaesieHus

JaHHoe pyKoBOACTBO MCMNONb3YET crefyouwme TEPMUHDI:

MpeaynpexaeHune. YKasblBaeT Ha TO, 4YTO YCNOBUS WAM onepaumss MOryT crtaTb
NPUYMHON NOSyYEeHUs TpaBMbl, yuepba nam yrposbl KXU3HW.

BHMMaHMe. YKasbiBaeT Ha TO, YTO YCNOBMS WAW onepauuss MOryTt CcTaTb MPUYUHOM
nospexaeHust npubopa MM HapyLweHns ero TEXHMYECKOro COCTOSIHUS.

MpumMmeuyaHue. lpuBreyeHne BHMMaAHME MOJIb30BaTeNsa WAM aKUeHT Ha O0CO6eHHOCTU
MaHUMynsuniA, ANns  npepoTBpaweHns  nospexaeHnss npubopa WM HapylweHuMn  ero
TEXHUYECKOro COCTOSIHUA.

5.2 CumMmBONbI M NpeaynpexaeHns 6esonacHocTm

Danger: “OnacHo” - noA4YepKMBAET PUCK HeMensIeHHOro Mosly4YeHuss TpaBMbl WK
HenocpeaCTBEHHOW ONAaCHOCTU ANs XU3HMW.

Warning: "BHuMaHue” — o3HayaeT, 4YTo OMNAaCHOCTb He yrpoXaeT HenocpeacCTBEHHO, HO
HeobxoamMMo cobnoaaTb OCTOPOXHOCTL M 6bITb NpeaenbHO BHUMATENbHbIM.

5.3 O6wme TpeboBaHuA NO TeXHMKE 6e30MacHOCTH

CobntogeHne cneayowmx npasmn 6e30nNacHOCTU 3HAYUTENbHO YMEHbLUUT BO3MOXHOCTb
NOpaXXeHns 351EKTPUYECKNM TOKOM.

Crapalitecb He noaBepratb cebs BO34ENCTBMIO BbICOKOIO HaMpsi>XeHUs - 3TO OnacHO Ans
XM3HU. CHUMaNTE 3aLUTHbBIN KOXYX M dKpaHbl TOSIbKO MO Mepe HeobxoammocTu. He kacamtech
BbICOKOBOJIbTHbIX KOHAEHCAaTOPOB Cpa3y, Nocse BbikAoUeHns npnbopa.

MocTapanTecb MCNoONb30BaTb TONbLKO OAHY PYKYy (MpaByld), MNpu perynvpoBke LUenewn,
Haxo4sawWuXcsa nog HanpsbkeHneMm. W3berante HebpeXxHOro KOHTakTa C O6bIMM  YacTaMu
obopynoBaHMs, MNOTOMY 4YTO 3TW KacaHUs MOryT MPUBECTU K TMOPAXEHUD BbICOKUM
Hanps)XeHueM.

PaboTanTe No BO3MOXXHOCTU B CyXMX MOMELLEHUAX C U3ONPYIOWMM MOKPbITUEM MOoMa Uan
NCNONb3ynTe M30AUPYHOLWMI MaTepuan noAa BalwuM CTyJoM W Horamu. Ecnm obopyposaHue
nepeHoCHOEe, MOMeCcTUTE ero Npu 06CNy>XXMBaHUM Ha U30JIMPOBAHHYH MOBEPXHOCTb.

Mpn ncnonb3oBaHMu NpobHMKA, KacalTeCb TONIbKO €ro M30JIMPOBAaHHOM YacTu.

MocTtapanTecb M3y4nTb LENU, C KOTOpbIMWU Bbl paboTaete, gns TOro, 4tobbl nsberatb
Y4YaCTKOB C BbICOKMMU Hanps>XeHusamu. NOoMHUTe, 4TO afeKTpuYeckme Lenm MOryT HaxoauTbCs
noA HanpshXeHWeM ga)e nocse BbiKt4YeHMs obopyaoBaHus.

MeTannuyeckmne 4vactm ob6opynoBaHUs C ABYXMNPOBOAHbIMWU LIHYPaMU MUTAHUA HE UMetoT
3a3eM/ieHMs. DTO He TONbKO MpeAcTaBsieT ONaCHOCTb MOPaXXeHWUs dNEeKTPUYECKUM TOKOM, HO
TakXXe MOXeT Bbl3BaTb NoBpexaeHne obopyaoBaHus.

CrapanTtecb HMKorga He paboTaTb oaMH. Heobxoammo, utobbl B npeaenax AOCAraeMocTy
Haxo4uMACca NepcoHan, KOTOPbIA CMOXET OKa3aTb BaM NepBYH MOMOLLb.

5.4 3Haku Ha kopnyce npu6éopa

& OnacHo ans XKN3HU! @ Knemma 3alWmnTHOro 3a3eMsieHuns
BbICOKOBONBTHOE HanpsXxeHue (6e3onacHoCTH)
A BHnMaHMe! O6paTtutecsh K KrnemMMa M3MepuTesibHOro 3a3eMsieHuns

PykoBoacTtsy

I ¥

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

B paHHOM pykoBoaCTBE MO 3KniayaTauum, ana ypobcrtesa paboTbl C AOKYMEHTOM
NCMNONb3YHOTCS Crieayiole BapuaHThl BblAENEHNs TeKCTa:

e (O603HayeHMe KHOMOK Ha nepegHeln naHenu, TEKCT BblAENAeTCs paMKOM, HanpuMmep,
. DTO 3Ha4uT, 4YTO HeobXoAMMO Ha)kaTb KHOMKY Ha nepeaHen naHenm
npubopa.

e TeKCT BblAENEHHbIH KYPCMBOM U 3aTEHEHHbIN, WCNOMb3yeTcs Ans 0603HauyeHus
CEHCOPHOr0 WM WHTEPAKTUBHOINO MeHHO/KHOMKK/061acTM Ha CEHCOPHOM 3KpaHe.
Hanpumep, Aucrzien npeacraBnsieT MeHto «ucnien» Ha akpaHe npubopa.

& Ymuter G Avcnnen 71 CGopUng ™ Cunxp 3 Kypcopbl [WWamepenns D Matem  [&] Avanus

)

Ona onepauun, cogepikawmx HECKOJSIbKO LWaros, onnucaHue uMeet Bua «lWar 1 > LWar 2

>...» N Tak ganee. B kauyecTBe npuMepa, BbINOJHUTE KaXAblh WAar B MOC/AeA0BaTENbHOCTH,
yTO6bI BOMTN B MEHIO OBHOBNEHUA:

Utility| > Maintenance/O6cnyxuBaHne > Maintenance/O6HoB/iEHNE
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7 NOAIroTOBKA OCUMNIJIONPA®A K PABOTE

7.1 O6wme ykasaHMs No sKcmjiyataumm

Mpu Hebonbwux konebaHmax TemnepaTyp B CKIaaCkux U paboumx nomMeweHusx,
nony4veHHble co cknaaa npmbopbl HEO6X0AMMO BblAEpPXKaTb HE MeHee ABYX 4acoB B HOPMasibHbIX
YCNOBUSX B yNnakoBKe.

Mpu nonyuyeHun ocumnnorpada npoBepbTe KOMMAEKTHOCTbL Npubopa B cootBeTcTBmmM C TO.

MoBTOPHYIO YNaKOBKY NMPoOW3BOAMTE MPU nNepeBo3ke npubopa B npeaenax npeanpustna m
BHe ero.

Mepen ynakoBKOW B YKAaAO4YHYK KOpOb6KY npoBepbTe KOMMAEKTHOCTb B COOTBETCTBMM C
TO, npubop n 3UM npoTpuTe OT NbIIN, 3aBEPHUTE BO BAroyctonymseyto bymary mnm naker.
Mocne aToro npubop ynakymnTe B yKNaA04YHYO KOPObOKY.

7.2 PacnakoBka ocuunnorpadga

Ocumnnorpad otnpasnserca noTpebutento 3aBOAOM MOCNAEe TOro, KakK MOSHOCTbIO
OCMOTpeH U1 npoBepeH. [locne ero NonyyYyeHUss HEMEAJSIEHHO pacnakyhWTe W OCMOTpUTE
ocumnnorpad Ha npeaMeT TMOBpPEeXAEHW, KOTopble MOrnM MpoOM3ONTUM BO  BpEMS
TpaHcnopTmpoBaHus. Ecnu obHapyxeHa kakas-nmMbo HemcnpaBHOCTb, HEMEANEHHO NOCTaBbTE B
M3BECTHOCTb Annepa.

7.3 YcraHoBka npu6opa Ha paboueM Mmecte

MpoTpute Npmbop 4YMCTOM Cyxon candeTkon nepesj yCcTaHOBKOM ero Ha pabodee MecToO.
Ona ypobcTtBa ycTaHOBKM npubopa Ha pabouyeM cCTone CHU3Y, Yy 3adHen CTEHKKU Kopnyca,
UMEKTCS HOXKW, M03BOMSWME NogHUMATb NpuMbop NO BLICOTE Ha ABa NOsoXeHus. [Ons
YCT@HOBKM Kopryca npubopa B HYXHOE MONOXEHWE B CIOXEHHOM MOJIOXXEHUUN HOXEK OTOrHUTE
NUX B CTOPOHY 3aJHel naHenwu.

Mpubop paccuntaH Ha  NPUHYAUTENbHOE  OXNAaXAEHWe  BEHTUIATOPOM  4epes
BEHTUISALMOHHbLIE OTBepcTMsl. Heobxoammo obecneuntb 6ecnpensiTCTBEHHbLIA MPUTOK BO34yXa
yepes BEHTWISALUMOHHbIE OTBEPCTMS Ha 3agHen n 60koBbix NaHensax LU30. Ona atoro 3asop
MeXay CTEHKOW M KoprnycoMm npmbopa nNo BCeMy nepuMmeTpy AoskeH 6biTb He MeHee 10 cM. He
3aCNOHANTE BEHTUNSILMOHHbIE OTBEPCTUS No 6okaM M Ha 3aaHen naHenu L30.

He ponyckanTte nonagaHus MHOPOAHLIX NMpeaMeToB BHYTpb L3O uepe3 BEHTUNSALMOHHbIE
OTBEpPCTUS U T.M.

7.4 MopknrouyeHne K NUTaloLen cetn

Mpnbop cHabxxeH KOMMIEKTOM nuTawwero kabens, B KOTOpPbIA BXOAWUT SINTON TPOWMHOWN
lwTekep C MGUKCUPOBAHHbLIM MOMOXEHMEM KOHTaKTOB U CTaHAapTHbIM pa3beM IEC320 (tun C13)
ANa NOAKSIIOYEHNS CETEBOro HanpsXeHus U 3alMTHOro 3a3emMsieHuns. BxogHon pa3beM nuTaHus
NnepeMeHHOro TOKa pas3MelleH HenocpeaCTBEHHO Ha kopnyce npubopa. B uenax 3awmTbl OT
nopaxeHus TOKOM, LWTeKep MuTaHusa A[o/mKeH O6biTb NOAKAYEH K poO3eTke, UMetoLllen
3a3eMNsAIoWMn KOHTaKT.

PasmelteHune LI30 gonxHo obecneumBaTb 6ecnpenaTCTBEHHbIA AOCTYN K PO3eTKe NUTaHus.
Ona nonHoro obectounsaHms LI30 He06X0AMMO BbIHYTb LUTEKEP NMUTAHUSA U3 PO3ETKMU.

BHewHWe BbIBOAbLI pa3beMOB nNepefHelr naHenu KOHTaKTUMPYKT C waccu npubopa u,
cnepoBaTtenb, ABASAIOTCSA 3a3eMSIEHHbIMU.

7.5 YcnoBusa akcnnyartayum

MpegencHbIN gnanasoH pabounx TemnepaTtyp 4nsa atoro npmbopa — ot +10° C go 40° C .
PaboTa ¢ npnbopoM BHE 3TUX Npenenos MOXeT MPUBECTU K BbIXoAy U3 CTpos. He ucnonb3symte
npubop B MecTax, rae CyLlecTBYeT CUIbHOE MarHUTHOE WK 3f1eKTpuyeckoe rnosne. Takue nons
MOTyT HapyLWnNTb AOCTOBEPHOCTb U3MEPEHNA.

7.6 NMpepenbHble BXOAHDbIE HAaMNPSAYXKEHUA

Mpn BxogHoMm conpoTtuBneHnn 1 MOM 1 NpAMOM MOAKOYEHUM HE rnoJaBaTb HanNpPsXeHUs
Bbiwe 400 Bnuk (DC+AC nuk), DC...10 kl'y, npuM UCNonb3oBaHUM WTaTHOro npobHmnka 1:10 He
npesbiwaTbs 500 Bcka.

MPEOOCTEPEXEHME. He npesblwlanTe MakCMManbHble BXOAHbIE HAaMpsXXeHus.
MakcuMasnbHble BXOAHbIE Hanps>XeHUs A0KHbl UMETb YacToTbl He 6onee 1 kIU.

Mpu cornacoBaHHOM BXOA4HOM conpotuBsieHun 50 OM He nofaBaTb Hanps)keHue
Bbille 5 Bcka.
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7.7 BknroueHue npnbopa
B ocuumnnorpadax cepumn AKWM-4135 npeaycMoOTpeHbl ABa BapuaHTa BKJ/IOYEHUS
npubopa.
1. BkniouyeHme npubopa nyTeM HaxaTuUss COOTBETCTBYIOWEN KHOMKW Ha nepenHen
naHenwu.
Bkntounte nutaHne npubopa M NoAOXAATb MOSABAEHUS HA 3dKpaHe 3acTaBku, B
TeYeHne HEeCKOJSIbKMX CeKyHZ ocuwunnorpad aBTOMaTUYeCKM NepengeT B pPexum
oTobpaxeHus ocumnnorpamm. HaxaTb KHOMKY ans cbpoca npumbopa K
3aBOACKUM yCTaHOBKaM.

2. Korma npubop BK/OYEH, HaXaTb KHOMKY B OTKpbIBLUEMCS MEHIO BblbpaTb
NyHKT System Setting/Hactporikn > Auto Power On/ABT0 Bkii.
Ecnn Auto Power On/ABTO BK/ HaxoauTcs B MoNoXxeHun <«BknouyeHo»/ON, TO
ocumnnorpad Ha4YHET 3arpyxaTbCsa cpa3y nocne nogayuM Ha kabenb nuTaHus
NMUTaKOWero HarnpshHXeHus.
Ecnn HacTpoka HaxoauTcs B MONOXeHun «BbikntoueHo»/OFF To ans BkA4YeHUSN
ocumnnorpada nocne NOAK/IOYEHUS €ero K nuTalollern cetm Heobxoaummo byaer
Ha)aTb KHOMKY BKJ/IIOYEHUS Ha NepeaHen naHenu.

7.8 BbiknoueHue npubopa
B ocuumnnorpadax cepun AKWUM-4135 npeaycMoTpeHbl ABa BapuaHTa BbIK/HOYEHMUS
npubopa.
1. BbikntoyeHne npubopa nyTeM HaxaTuss COOTBETCTBYIOLLEN KHOMKWM Ha nepegHemn
naHenu.
2. KocHuTecb nyHKTa rnasHoro MeHto Utility/YTwantel v B BbiNnagawoweM Cnmcke
BbI6paTb NyHKT Shutdown/Bbik/itoHeHUE.
3. Ha 3KpaHe npubopa oTobpasunTcs coobueHune Shutting
down.../Bbikno4YyeHume..., Yepe3 HeCKOIbKO CEKYHA NpMBOpP BbIKIIOUYNTCS.

MPUMEYAHUME. KHOMKa nMTaHUSA He OTK/AK4YaeT ocuwiorpad OT WMCTOYHMKA
NMATaHNA NEPEMEHHONo0 TOKa. EAMHCTBeHHbIVI cnocob NOJSIHOCTbIO BbIKAKOYNUTD
npnbop - 3TO OTKAKUUTL LWHYP NMUTaHMSa OT po3eTku. LLUHyp nuTaHmsa posxeH
ObITb OTKJ/IIOUEH OT PO3ETKM MEPEMEHHOro TokKa, ecnu ocuwnorpad He byaer
MCnosb30BaTbCAd B Te4eEHNE ASINTENBHOIO NeEpmMoaa BpeEMEHN.

7.9 Cratyc cucrtembl

Ons npoBepkn BepcuM nNporpaMMHO M annapaTtHoro obecneveHus ocuwunnorpad
Heob6xoaMMO OTKPbLITb OKHO “CtaTyc”.

HaxaTb KHOMKY BbIGpaTb MYHKT MeHio System Info/O npu6ope. Ha skpaHe
ocumnnorpad otobpasnTcs OKHO C OCHOBHOM CMCTEMHO UHGOpMaumen o npubope.

7.10 AkKTUBaUus NPOrpaMMHbIX ONLMMA
Ocuunnorpadbl cepun AKWUM-4135 noapepxvmBaloT pasfMuHble MporpamMmMHble onuuu,
Takue KakK: pacwmpeHue nonaocbl MpPOMNycKaHWsa, reHepaTtopa CUrHanoB, AEKOAUPOBaHUe,
NOrnyecKknn aHanmsartop.
Onsa aktmeauum onunm HeobxoamMmo:
1. HaxaTb KHOMKy n BblbpaTb NyHKT MeH Options/Onyun.
2. B oTkpbiBweMcs okHe oTo6paxkatoTCsd AOCTYMHbIE OMUMKU, UX COCTOsiHME (onuus
aKTMBHa, AeMO onuus, He aKTWMBHAa). A Tak e oTobpaxkaeTcs none Ans8 BBOAA
JIVLEH3WOHHOr0 K/to4Ya akTMBaunm onumu.
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8 MNPOBHUK

B komnnekT noctasBku ocumnnorpacdos cepumn AKUM-4135 BXoasT NacCuMBHbIE MPOBHUKM,
KONM4YecTBO MpPOB6HMKOB COOTBETCTBYET KOJIMYECTBY aHanoroBbiX KaHanos ocuwunnorpada.
MakcmmanbHass nosioca nponyckaHusa npobHmkoB 500 Mluy, ans 6onee BbICOKMX 4acToT
Heob6x0AMMO WCMONb30BaTb OMUWOHAsbHblE akTUBHble MpobHukn: SAP1000, SAP2500 wu
SAP2500D.

8.1 be3zonacHas pa6oTa c Npo6HUKOM
MnacTMKoBbIA 3alWUTHBLIA KOXYX BOKpPYr Koprnyca npobHuka obecneymBaeT 3awnTy
Nosb30BaTENS OT MOPaXEHUS NEKTPUYECKUM TOKOM.

Mepea BbINOSHEHWEM M3MEPEHMM HeobXoAMMO MNOAKMYUTb NPOBHMK K ocuwmnnorpady,
KNIEMMY 3aLMTHOIO 3a3€M/IEHMS K KOHTAKTY 3a3eM/IeHNs 06bekTa U3MepeHuii.

NMpunMmevyaHue:

e Bo u3sbexaHwe nopaxeHUss 3MEeKTPUYECKMM TOKOM TMpWU UCMOSb30BaHUM NpobHMKa
AepXXuTe nasnbubl 3a 3alWMTHBIM KOXXYXOM Ha Kopnyce AaTyuka.

e Bo usbexaHue nopaxeHUs 31eKTPUYECKMM TOKOM MpU UCMNOMb30BaHWM MNpobHMKa He
npuKkacamTecb K MeTal/IM4eCKMM YacTaM U3MepuUTeNbHOro uwyna npobHuka, Korga oOH
NOAK/OYEH K UCTOYHUKY HanpsxeHus. Mogknounte NpobHMK K ocunnnorpady v noakawoyute
KJIeMMYy 3a3eM/IeEHUS K 3a3eMJIeHUI0 nepes BbiNoSHEHUEM NH0ObIX U3MEpeHU.

8.2 KomneHcaumsi npo6HuKOB

BbINnONHMTL KOMMeHcauuto npobHMKa [ANs COOTBETCTBMS €ro eMKOCTWM NnapaMeTpaMm
BXOAHOro KaHasa. DTy npoueaypy Hy>XHO MpoOBOAUTb BCSAKWMW pa3 NMpu NEpBOM MOAKJIHOYEHMMU
NpobHMKa K N06oMy BXOAHOMY KaHany.

MoakntounTb NPOBHMK K pasbeMy kaHana 1 ocumnnorpada M yCTaHOBUTb NepektoYvaTenb
Ha npobHuke B nonoxeHne 10X. Ecnm Bbl MCNonb3yeTe HacaaKy KPHOYOK HAKOHEYHWKA
npobHuka, ybeanTecb B HaAEXHOCTU KOHTaKTa M MNOTHOCTU ero nocaaku. MoaknounTb KOHTaKT
3a3eM/IeHMs] U HaKOHEYHMK NpobHMKA K COOTBETCTBYIOWMM KOHTakTaM Bbixoga Kanubpatop
(Cal). HaxaTtb kHonky ABTO YCT Ha nepegHen naHenun. Yepes HeCKOJIbKO CEeKYHJ Ha 3KpaHe
[osmkeH otobpasuntca MeaHap (okono 1kl 3Bnuk-nuk).

dopMa curHana gos1KHa COOTBETCTBOBATb NpUBEAEHHbIM HUXE PUCYHKaM.

| I l | | nepekoMneHcaums
~ J

HeaoKoMNeHCauuna

HOpMaJZibHaa KoMNeHcCauuns

Mpu  HeobXOAMMOCTWM,  WCMOJSIb3ys  HEMETA//IMYECKMIA  UHCTPYMEHT,  BpalLeHWeM
MOACTPOEYHOro KOHAEHcaTopa Mpo6HMKA A[A06MTbCA Hambonee MpPaBUILHOMO W306paXKeHus
MeaHApa Ha sKpaHe ocuuanorpada.
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9 PABOTA C OCUMWIJTOINPA®OM

9.1

MepeaHsan naHenb
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Puc. 9-1 NepeaHsasa naHenb ocuunnorpacgos cepun AKUMN-4135

. EMKOCTHOII CEHCOpHbIA 3KpaH: MO3BOASAET YyNpaBnATb ocuunnorpadoM Kacascb

HenocpeacTBeHHO Aucnnes npubopa.

. OpraHbl ynpaBneHuss Ha nepeaHeil MnaHenu: BKAYAs KHOMKM W MOBOPOTHblE

perynaTtopsbl.

. Bbixoa kanubpaTtopa ansa HacTponku npobHukos: 3,3 B, 1 kl'y, curHan NnpsMoyronbHOM

¢dopmbl.

. USB noptbl: noaknwodeHne Kk USB-ycTporicTBaM XpaHeHusa aaHHbix (USB auck) unu

USB-MbIWwK / KnasuaTtypbl AN4 yrpaBieHus.

. Pazbem Ll,MCprBOFO BXO4a: WCNONb3yeTcda And noakKkntyeHnda onunoHanbHOro

norndyeckoro npobHuka SPL2016.

. AHanorosble BxoAabl ocuuanorpada.
. KHonka BKJ1/BbIKJT nutaHus.
. Hoxkn ocumnnorpada. [lo3BonsOT HakIOHMTL ocuwnnorpad Hasaa, Ans bonee

yao6HOro no3anuUMOHNPOBaHUA Ha paboyeM MecTe.



9.2

3apHAA NaHenb

TMYD OW>»

I

22

) SIGLENT

Bbixoa
AUX

Puc. 9-2 3apgHaa naHenb ocuynnorpacgpos cepun AKUM-4135

. Cnot anga kapTtbl namatu MicroSD.
. Bxog BHelwHero cMrHana CMHXpoHU3aumn.
. BcnoMmoraTenbHbI BbIXOA: BbIXOA CUrHana CUHXPOHM3auuu, BbiXod curHana loaeH /

HeroaeH (A0OMYCKOBbI KOHTPO/b) MPY BKJTKOYEHUM AAHHOMO pexnMa.

. HDMI BbIX0oA, AN NOAKIOYEHUNS BHELWHeEro MoOHMUTOopaA.
. NHTepdenc LAN: aguctaHUMOHHOE yrnpasneHue no nHtepdency LAN.
. MHTepodericel USBTMC 1 USB ansa gucraHumoHHOro ynpasseHme no nHtepdency USB u

ONs NOAKNOUYEHNS BHELWHWX YCTPOICTB, HanpuMep, USB Flash aucka wnun npuHTtepa.

. PazbeM nogknoueHus ceteBoro kabens.
. Pyuka: npegHasHaveHa ans yaobHon nepeHockun npubopa.



9.3 [loak/iloYeHUe K BHELWWHUM YCTPOUCTBaM UM cUCcTeMaM

9.3.1 MutaHune

Ocunnnorpad MOXEeT NUTaTbCA OT CETM HanpsikeHmeMm oT 100 go 240 B wn yacTtoTol oT 48
00 63 'u mnm ot 100 go 120 B m yactotoi 400 lNy. Bbi6bop HOMMHANBHOIO AMarna3oHa M YacToThl
nuTaloLWwen ceTu MNPoOUCXoAUT aBTOMaTU4yecku. [103TOMYy HeT HeobxoAMMOoCTM 3aboTuTbCs 06
YCTaHOBKE HarnpshXeHuss nuTatowen ceTu C nomouwbl nepekntdatens. Ybeamrtecb nepepg
BKJIlOUEeHMeM ocuunnorpada TONbKO B COOTBETCTBMM HOMWHANOB YCTAHOBJMIEHHbIX MNABKUX
BCTaBOK.
9.3.2 LAN

Moakntountb nopt LAN K ceTm c momowblo ceTeBoro kabensa c ronoskon RJI45 pans
AVNCTAHUMOHHOIO ynpasBaeHus.

BbINONHWTL cneaytouwme AenCcTBUs, YTo6bl YCTaHOBUTb COeANHEHME C JTOKANIbHOWM CETbIO:

Utility|>I/O/YcT nopta>LAN Config/HacTposika LAN.

9.3.3 USB

Moakntounte USB-Hakonutenb (dpopmat FAT32) K oaHOMYy wm3 xocTt-noptoB USB ans
COXpaHeHUs AaHHbIX, Unn noaknounte USB-Mbiwb / KnaBuaTtypy K 04HOMY M3 xocT-noptosB USB
Ans ynpasneHus npubopom.

9.3.4 Bbixoa MOHUTOpA

Ona noakni4YeHuss BHEWHEero MoHuTopa HeobxoauMmo wucrnosib3oBaTb kabenb HDMI gns
nogknto4veHns Kk nopty HDMI. BuageocurHan ¢ nopta HDMI nmeeT paspewerHume 1280*800.
9.3.5 BcnomMmorartesibHbiii BbIXO4

B pexunme Odonyckosoro KoHTpons Bbixog Pass / Fail (FTogeH / HerogeH) ucnonb3yeTcs
AN Bblgauun cmrHana fogeH / HeropeH.

B o6bluHOM pexuMe pasbeMm AUX ncnonb3yetcs Ans BbiBOAA CUHXPOCUIHanNa.

9.3.6 TleHepaTop curHanos (SAG1021I)

AkTuBupyinte onuuto SDS2000XP-FG wu wucnonb3yerca Bbixoa WaveGen ans
¢dhopMMpoBaHNS BbIXOLHOIO CMFHana reHepartopa.

AkTuBupymnte onuuto SDS6000Pro-FG wn noaknoumte onumoHanbHblin  USB-Moaynb
SAG1021I/moaynb reHepaTtopa CMrHaa0B NpPoun3BosibHOM opMbl K ntobomy xocT-nopty USB Ha
ocumnnorpadge. lNocne BbIMNOMHEHUSA AAHHbLIX AENCTBUWA ocuuniorpad cMoxeT ynpasnats USB-
mMoAysieM ANns BblBOAa CUrHanoB 3a4aHHOW (pOpMbl.

Onsa poctyna K dyHKUMAM reHepatopa, Heob6xoAMMO HaxaTb KHOMKY Ha
nepeaHen naHenun npmbopa nnu kocHutecb nyHkTa Utility/YTtunnteli>AWG Menu/ MeHto reHep.

9.3.7 Jlormyeckuit Nnpo6HUK

16 KaHanbHbIN SOrMYECKU MPOBHUK ABASETCA OnuuoHanbHbIM obopyaoBaHueMm, AN4
3akKa3sa npobHuka ncnonblyetcs HamMmeHoBaHune SPL2016.

Onsa paboTtbl ¢ Npo6HMKOM HE0bX0AMMO aKTUBMPOBaTb MPOrPaMMHYIO OMUMIO JIOrMYECKOro
aHanusaTtopa SDS6000Pro-16LA.

Ona nogknoyeHus fnorndyeckoro npobHnka HeobxoamMMo BCTaBUTb NMPOBHMK MpPaBUIbHOWN
CTOPOHOI BBEpPX, MOKa He yCbIWnTe LeyoK.

YT06bl OTKAKOUYUTDL IOFMYECKNIA MPOBHNK HEO6X0AMMO HaXaTb KHOMKW Ha KaXA4oh CTOpOHe
npobHmKa, 3aTeM BbITSHYTb €ro.
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10 CEHCOPHbI ANCNNEMN.

10.1 O630p aucnnesn.

Ocuunnorpadbl cepun AKUM-4135 mMe0T eMKOCTHOM CEHCOPHbIN 3KpaH. WUcnonb3yiite
CBOM Nanbubl, 4TOObl KacaTbCs, NepeTackmMBaTb, CKUMaTb WM pacTArmBaTb, PUCOBaTb PaMKy
Bbibopa. MHoOrmne anemeHTbl yrnpasneHusi, otobpaxkamowme MHpopMauunto, Takxe paboTatoT Kak
«KHOMKW» Ana poctyna K ApyruMm dyHKuuaM. TMpu MCMNonb30BaHUM KOMMbIOTEPHOW MbIWK,
NoNb30BaTe/lb MOXETe LWeEeSIKHYTb B N1l06OM MecTe, K KOTOPOMY MOXHO MPUKOCHYTbCS, 4TOObI
aKTUBMPOBATb 3/IEMEHT YynpasBneHus. PakTUUYeCcKn KuMeeTCss BO3MOXHOCTb Mepek/toyaTbcs
MeXAy Ha)XaTUEM M KaCaHWEM 3/1IEMEHTa YNpaB/ieHUs, B 3aBUCMMOCTU OT TOro, YTO yA06HO.

Trig'd
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Puc. 10-1 OkHo ocuyunnorpaca cepn AKUMN-4135

A. lNMaHenb rNaBHOro MeH

B. CeTka

C. MeTka YypOBHA 3anycka pa3BepTku. [lonoxeHue MeTKM COOTBETCTBYET 3Ha4yeHuto
YpPOBHA  3anycka. LiBeT MeTKM COOTBETCTBYeT LUBETYy KaHasla-UCToYyHuMKa  CurHana
CUHXPOHU3aUNN.

D. Kypcopsl

E. MkoHka (aeckpuntop) KaHana

F. MeTka TOUYKWM 3anycka pa3BepTKU. YKasblBaeT MOJIOXKEHME TOYKWM 3anycka Ha
ocuwnnnorpamme.

G. deckpunTopbl CUHXPOHU3ALUMU U pa3BEPTKU MO FOPU30OHTaNN

H. Ananorosoe oKHO, BapnaHT OTobpa)keHuns 3aBUCUT OT BbIBPAaHHOIO MEHI0.

JIMHUM YpPOBHSA CUMHXPOHM3aUMKN (BepTUKasbHasa) U MHAMKATOP 3a4epXXKU CUHXPOHU3aLMu
(ropu3oHTasbHas) NOKa3bIBAOT NMOSIOXKEHUE TpUrrepa CUrHana.

Kypcopbl nokasbiBaloT, rae O6bliM  yCTaHOBMEHbl TOYKM WU3MepeHus. [lepemewante
Kypcopbl, 4TO6bl 6bICTPO MepeMecTUTb TOUKY U3MepeHUs.

JeckpunTopbl KaHanoB BKAOYAOT aHasnoroeble kaHanbl (Cl1 ~ C4), umdpoBble KaHanbl
(D), matemaTtndeckme (M) u onopHbie (Ref). OHM pacnonoxeHbl nog o06nacTblo CeTKM,
nokasbiBas MapaMeTpbl COOTBETCTBYHLMX OCUMIAOrpaMM. [PUKOCHOBEHME K AECKpUNTOpaM
OTKPbIBAET ANANIOrOBOE OKHO.
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JOeckpunTtopbl Timebase n Trigger oTobpaxkaloT BpeMeHHble napaMeTpbl UM MNapaMeTpbl
CMHXpPOHM3auun. T[IpNUKOCHOBEHME K AeCKpunTopaM OTKpblBaeT [AMasioroBoe OKHO And
BblOpaHHOro 31eMeHTa.

10.2 TMaHenb rnaBHOro MeHK

MaHenb MeHIO C BbiNagaAWMMWU CNMCKaMM (YHKUUA MO3BONASET MOAYYUTb AOCTYyNn K
AMNanoroBbiM OKHaM HacTpoinku ocuunnorpada. Bce dyHKUMM AOCTYMHbI 4Yyepe3 CTPOKY MEHI0
Monb3oBaTenb MOXET MONY4YUTb AOCTYMN K 6OMbWNHCTBY MEHK, MCMNOJIb3YS KHOMKW Ha NNLEBOWN
naHenu N AeCKpunTopbl Ha 3KpaHe ocuunnorpada.

OnuncaHHble HMXe onepaumu AOCTYMHbI TONIbKO Yepe3 CTPOKY MEHIO:

Utility/YTnnntel>Help/lomolib

Utility/Ytunnntel> Reboot /lepe3anyck

Acquire/C6opUHGp >Sequence/CermeHTnpoBaHHasi PasBeprtka

Acquire/C6bopVHe >XY Mode/XY pexunm

Analysis/AHann3>Mask Test//JonyckoBbiyi KOHTPOJ/b

Analysis/AHanu3>DVM/MynbTumeTp

Analysis/AHann3>Histogram/IMcrorpamma

Analysis/AHann3>Bode Plot/A4X

Analysis/AHann3>Power Analysis/AHann3 MoLjHoCTu

Analysis/AHann3>Counter/YacroTomep

Analysis/AHann3>Eye Diagram/lna3koBbie [unarpamMmmsl

Analysis/AHann3>Jitter Analysis/AHanun3 [xutrepa

10.3 O6nactb ceTku

Obnactb ceTkm oTobpaxaeT ocuuanorpammbel curHana. Ocumnnorpammbl MOryT O6biTb
nepeMelleHbl NyTEM MepeTackuBaHUA, a Takxe MmacwTtabuposaHbl. Obnactb pasgeneHa Ha 8
BepTUKanbHbiX M 10 ropusoHTanbHbIX AeneHui. [lonb3oBaTeNb MOXET HaCTpOUTb SPKOCTb
OCLMIOrpaMMbl U KOHTPACT CETKM B MeHto npubopa:

ApkocTtb — DISPLAY|>Intensity/ApkJly4da
KoHTpacT - DISPLAY|> Graticule/ApkCeTku

Ha ceTke MoryT oTo6pa)aTbCs crieayolme MapKepbl:

Mapkep YypOBHSA 3anycka pa3BepTKMU.

MonoxeHne MapKepa COOTBETCTBYET 3HAUEHUID YpPOBHS
3anycka. LiBeT Mapkepa COOTBETCTBYET LBETY KaHana-
NCTOYHMKA CUTHANa CUHXPOHM3ALINK.

MHamMKaTopa TOUKM 3anyckKa pa3BepTKMU.
YKasblBaeT NnoJsioXeHue TOUKM 3anycka Ha
ocuumniorpamme.

Koraa Touka 3anycka HaxoauTcsl 3a npefenaMu skpaHa,
HanpaBneHue TpeyrosibHUKa M3MEHSIETCA Ha TO4YKYy 3a
npeaenamMm sKpaHa.

MHankaTop kaHana.

PasnuuHble KaHanbl n COOTBETCTBYOLLMNE M
ocumnnorpaMmbl MapkKumMpyrwTCAaA UHAOUKATOpPpaMW pa3HOro
LiBETA.
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10.4 [deckpunTop KaHana
"\ B . Homep kaHana

ACIM . CBA3b no BXO4Y n BXOAHOE
Cl L1V conpoTuB/ieHne

o >

C. HacTtponku BepTUKanbHOro OTK/IOHEHUS
F 10X D. CMeweHne no BepTuKanu
E. NHonkaTop orpaHu4yeHus nonochl
nponycKaHms
F. UHankaTop HaCTpONKMu aenuntens
npobHuka

MHankaTop orpaHMYeHUA NOJI0Cbl NPONYCKaHUA:

B 3aBMCMMOCTM OT YCTaAHOBJIEHHOM OMUMW pacWIMPEHUs TMONOCbl MPOMycKaHus B
ocunmnnorpadax cepum AKNM-4135 nonoca nponyckaHms MoxeT 6biTb orpaHuyeHa go 20 Mly
mnn ao 200 Mru,.

20M g orpaHudeHmne 20 My,
200M g orpaHundeHmne 200 My
AYURS _ onHas nonoca nponyckaHusa ocuunnorpada

NHankaToOp MHBEPTUPOBAHUA CUrHana:

- lHBepTMpoOBaHUE BKIIOUYEHO
NHamkaTop He ropuT — MHBEPTUPOBAHME HE BKJIOUEHO
CBs3b No BXOA4Y M BXOAHOE COMpOTUBIEHNE

1N
DC1M - Ces3b no Bxoay DC (oTKpbITbIN BXOA), BXoAHOE conpoTusneHne 1 MOm
DCS0 N

- Cs3b no Bxoay DC (oTKpbITbI BX0OA), BXogHOEe cornpoTmuBrieHne 50 OM
ACTM

- Cesa3b no Bxoay AC (3akpbITbl BX0O4), BXOAHOe conpoTuBneHme 1 MOM

U
m - Cs3b no Bxoay AC (3akpbITbil BX04), BXogHOe conpoTtuBneHmne 50 Om

- 3eMng

KoachduruMeHT OTKNIOHEHUMS NOo BepTUKaNU - 3HadeHue [eNleHUs Kaxaon s4enku
CeTKW 3KpaHa no BepTuUKanu.

Hanpumep, Korga BepTukanbHas wkana coctasngder 1,00 B / pen, nonHaa wkana
ocumnnorpada cocrasnser 1,00 B / gen * 8 nen = 8 B.

CMmeweHme no Beptukanm - CMeleHne KaHana B BepTMKanbHOM HanpasaeHuu. Korga
BepTMKanbHoe cMelleHne paBHo 0, MHAMKATOP CMELEeHUs KaHana HaxoauTca B cepeauHe
BEepTMKaNbHOM OCWU.

Hactpoitka paenutensa npo6HuMKa - YCTaHOBUTb KO3DPUUMEHT aenuTens npobHuka,
yTObbl OH COOTBETCTBOBaNA (PpakTUYecKkoMmy aenutento nNpobHuka. Ocumnnorpad aBTOMaTUYECKU
pacCuYMTbIBAET BEpPTUKAJIbHYIO LWKany B COOTBETCTBUMM C KO DUUMEHTOM aenntens npobHuka.
Hanpumep, BepTukanbHbIM MacwTab ocumnnorpada cocrtaensetr 100 mB / gen c ocnabneHnem
1X, n 1 B / pen, ecnm koadpduumeHt ocnabnenms usmeHsetca Ha 10X. lMpu ycTaHoBKe
cTaHaapTHoro 10-KkpaTHOro naccMBHOIO MNpPoOb6HMKA C W3MEPUTENbHOW K/IEMMOW NpPObHMKaA
ocumnnorpad asToMaTU4YeCKn yCTaHOBUT KO3 dULMEHT Ha 10-KpaTHbIN.

i

X - 1:1 lMNpuMeHsieTCca nNpu NpSAMbIX COEAMHEHUAX KOaKCuanbHbIM kabenem wunwu
NacCMBHbLIM MPOBGHUKOM.

02X

i

- 10:1 - npuMeHsieTcsa Ha 60NbLIMHCTBE aKTUBHbIX M MACCUBHbIX MPOBHUKaX.

el
-
-
¥

100:1 - ocnabneHue BxogHoro curHana B 100 pa3. Mcnonb3yeTcss Ha
BbICOKOBOJ1IbTHbIX I'Ip06HVIKaX

- py4Hom Bbi6op kKoapduumeHTa genutensd NnpobHuka

N
m I



10.5 PasBepTKka U CMHXpPOHM3aUMSA

Timebase A. 3afepikKa 3anycka
) B. PasBepTka no ropmsoHTanm
A OOOS 5OOUS/dIV B C. KonnyectBo OTCYETOB Ha 3KpaHe

D. nckpeTunsauyms

¢ 25.0MS 5.00GS/s 2

3apep>xka 3anycka - CMeweHne Tno BPEMEHM MOJIOXeHUs Tpurrepa (Touka
cpabaTtbiBaHusA). Korga 3agep)xka 3anycka paBHa 0, MHAMKATOP 3a4EpPXKW 3amnycka HaxoauTcs
B LEHTpPE ropM30OHTaIbHOM OoCK 061acTu CEeTKWN.

Pa3BepTKa - BpeMsi Kaxaoro AeneHus CeTKM no ropusoHTanu. Hanpumep, ecnn macwTab
coctaBnsier 500 MKkc/men, BpeMsi Kaxaon ceTkm cocTtaBnsieT 500 MKC, a NOMHO3KpaHHbIN
AvanasoH BpeMeHu ocuunnorpada cocrasnsaeTr 500 mkc/gen * 10 gpen = 5 Mmc.

KonnuecrBo otcuetoB - KonmyectBo oOToOpaxkaemMblXx Ha 3KpaHe oTcyeToB (Touyek
BbI6OpKN).

AunckpeTtnsauuna - Tekyllee 3Ha4YeHUe aMcKpeTmnsaumm (CKoOpocTu Bbi6opKK).

. ICTOYHUK CMHXpOHM3aLMK

. Tvn CBA3U CUHXPOHU3aLUN

. Pe&XuM cMHXpoHu3aumu

. YpOBEHb CMHXPOHU3aLNMN
Bua cMHXpOHM3aUmun
®poHT 3anycka

Ingger AC1DC{

Auto

TMOO®>

NCTOUYHMK CMHXPOHM3aLnnN
C1~C4 - KaHanol 1.4
EXT - BHewHAsd cMHXpoHU3auus
EXT/5 - 5 KpaTHbIA aTTEHOATOP BHELWIHEN CUHXPOHU3aUnmn
AC Line - lepeMeHHOe HanpsXXeHne NuUTalrLLen cetu
DO~D15 - Lindposbie kaHanbl 0-15

TN CBA3U CUHXPOHU3aUUM
HacTpauBaeTcs ToNbKO Ans aHanorosblX kaHanos: C1l~C4 n EXT nnan EXT/5

DC (OTkpbITbIM BXOA) - Bce 4acTOTHble COCTaBAsilOWIME CUIrHana cBsA3aHbl C
Lenblo 3anycka Ans BbICOKOYACTOTHbIX MMMYNbCOB WU TaM, rae MCNosib30BaHUe CBA3MU
Mo NepeMeHHOMY TOKY CMeCcTUT 3 @EKTUBHbIA YPOBEHb 3anycka.

AC (3akpbiTbiii Bxopa) - EMkocTHas cBs3b no Bxogy. OTceyeHMe MNOCTOSIHHOM
coctasnsowen. NogasneHne 4yactoT HMxe 15 Iu.

HFR (BY dunbrp) - (nogasneHue BY) CBA3b yepe3 HM3KOUYACTOTHbIN UALTP,
nodasnsawWMMn  vactoTbl cBbiwe 1,3 Mlu. TIpuMeHsaeTca Ang  CUHXPOHU3auuu
HM3KOYaCTOTHbIX CMTHa0B.

LFR (HY cdunbrp) - (nogmasneHne HY) CBA3b MO BXOAy 4Yepe3 EMKOCTHOWM
BbICOKOYACTOTHbIN DUAbTP; OTCEeYEHME MOCTOSHHOM COCTaBnsloLWeNn, nogasneHne 4yactot
Huxe 2,4 MIy. lNMpuMmeHseTca A9 MNoBbilWeHUs cTabunbHOCTM 3anycka Ha CpefHuXx wu
BbICOKMX YacToTax.
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Pe>XuM CMHXpOHM3auumn

Auto/ABTO: ocuunnorpad 6ypetr paboTaTb HenpepbiBHO. BHyTpeHHWIA Tanmep
3anycKaeT pa3BepTKy MO WCTEYEHWW 3a4aHHOro nepuoga BPEMEHW, MOSTOMY AUCMEN
NOCTOSAHHO OB6HOBMSIETCS. DTO NOJIE3HO MNPV NEPBOM aHanM3e HEeM3BEeCTHbIX CUrHanoB. B
NPOTUBHOM Crlydae, npu obHapyXXeHuu 3anyckarwouwero cobbiTus yaoBNETBOPSIOLLErO
HacTpolKkaM CMHXpOHM3auun, pexmnm Auto paboTtaeT Tak xe, kak Normal.

Normal/Xaywuin: 3anyck nNpoucxoauT, TOJNIbKO €CNM  BXOAHOM  cuUrHan
COOTBETCTBYET YC/MOBMIO 3anycka. B npoTMBHOM cnyyae, Ha 23KpaHe npubopa
oTobpaxkaeTcs Nnoc/iegHUN 3aXBa4YeHHbIN CUMHXPOHU3MPOBAHHbIN CUTHas.

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

YpoBeHb CUMHXPOHM3aUMUM - YPOBEHb HAMpsiXXeHUs UCTOYHMKA WU YPOBHMU, KOTOPbIE
oTMe4aloT nopor cpabaTtbiBaHMs Tpurrepa. YpOBHWM 3amnycka, YyKasblBalTcAa B BOJibTax W
OCTalOTC HEeW3MEHHbIMM TMPU U3MEHEHUWU KO3 dULMEHTA OTK/IOHEHUS WM BEPTUKASIbHOIO
CMELLEHUS.

Bua CUMHXpOHM3auuM - Bce BuAbl CMHXPOHM3AUMKW OMUCaHbl B pasgene
«CMHXpOHM3aLUMS» AAaHHOMO PyKOBOACTBA.

®poHT 3anycka — Bo3MoxxHOCTM no BbiI6Opy POHTa CUrHana CUHXPOHM3aLUMK ONUCaHbl B
pasaene «CMHXpOHU3aLMSA» JaHHOM0 pyKOBOACTBA.

10.6 [AwnanoroBoe OKHO
Jnanorosoe oKHO B NMpaBOW YacCTM 3KpaHa SABNSETCS OCHOBHOM 061acTbio AN18 HAaCTPOMKMU
napaMeTpoB BblibpaHHON dYHKLUN.

CeAsbBx

A. 3aronoBok. [MpUKOCHOBEHME K MaHenu DC
MOXET CKpPbITb ANANIOrOBOE OKHO, a Npu
NOBTOPHOM  MPUKOCHOBEHUN  MOXHO
OTKPbITb ANANOrOBOE OKHO. fonkan U]

Orp NN

lenutens

o X
B. O6bnacTb HacTpoMKuK napaMmeTpos.

C. MNMonoca npokpyTkn. Korga napameTpbl
npesbiWaloT oTobpaxaembli AmnanasoH, Flopelm x
oTobpaxaeTcs CUHASA nosnoca
NpokpyTkn. [lepemMewas, AOBUXEHUEM
nponucTbiBaHus, obnactb  Aguanora
BBEPX WIN BHMU3 MUKW Bpallas KOJECUKo
MbIlWN, MOXHO nepe|7|TV| K 06J'IaCTV|, EanHALb! Mamep
KoTopas He oTobpaxaeTcs.

Conpomanem’le

50Q

A

BoipaBHuBaHue

0.00s

WHBepcusa
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10.6.1 Hacrtpoiika napamMmeTpoB

Ocuwunnorpadsl cepn AKNIM-4135 npeaoctaBnaoT HECKOMbKO pas3/iMYHbIX CNOCOb0B BBOAA

/ BbibOpa napaMeTpoB:

ConpoTvBnexne

500

CeRA3cBx
DC

Orp NM

Knaeuarypa

62

Hazag

OUYUCTHTE

Mepekniouyartenns: yCTaHaBnuBaeT
napameTpbl C ABYMS COCTOSSHUAMW, TaKUMKU KakK
BK/IIOYEHNE  UNM  OTK/OYEHME  DYHKUMMK.
KocHutecb o06nactu nepeknyeHns, 4Tobbl
nepenTn n3 0gHOro COCTOSIHUS B Apyroe.

Cnucok: yCTaHOBKa
napaMeTpoB c 6onee 4yem AByMS
napaMeTpamm, TaKMMU KaK CBSi3b

BXoAa. KocHuTech obnactu
napaMeTpoB n BblbepuTe
oXnpaeMmbli BapuaHT BO
BCMJ1bIBAOLEM CMUCKE.
BuptyanbHas KJlaBuaTtypa:
yCTaHaBNMBAEeT NapaMeTpbl C  YUC/IOBbIM

3HayeHneM. KocHuTecb 06,1aCcT NapaMeTpoB, U
rnapaMeTp MOXHO OTperysiMpoBaTb C MOMOLLbIO
YHMBEPCANbHOrO peryfnstopa Ha nepeaHen
MaHenu; CHoBa KOCHUTECb 3KpaHa M MOSIBUTCS
BUpPTyasnbHasa KnaBuaTypa:

Beog,

Makc

Hau ¥cT

huH

B kauectBe npuMepa paccMOTpeH MopaaoK AeNCTBUM AN HAcTpoWKM napameTpa

Deskew/BblpaBHMBaHMe aHasnoroBoro

KaHana:

ecqin oXmaaemoe 3HayvyeHne CMeLleHnA

cocTaBnseT 62 Hc, BBeauTe «62» Ha BUPTyanbHOW KlaBuaType, a 3aTeM Bbi6epuTe eanHuuy n,

yTob6bI

3aBepWwunTb onepaumio. Ha BMpTyanbHOM KaBMaType MPUKOCHOBEHME K KHOMKaM

Max/Makc, Min/MuH v Default/Ha4 YcT 6biCTpO yCTaHaB/MBAET ANs NapaMeTpa MakCuMalsbHoe,
MWHUMaNbHOE 3HaYEeHNEe MU 3HAYEHNE MO YMOIYaHMUIO.
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10.6.2 3akpbiTue OKHa HaCTpPOMKM NapaMeTpoB

Korga ananoroBoe OKHO OTKPbITO, obnacTb ceTkn 6yaeTr cxkaTa ropusoHTasibHO, Mnocne
HaCTpOlMKM NapaMeTpoB, 4Tobbl 4o6buTbCca Hamnydwero adgdexkrta oTtobpaxeHus popmMbl cMrHana,
MOXXHO KOCHYTbCSl CTPOKM 3arosioBka B BEPXHEM MpPaBOM Yriy, YTobbl CKPbITb AMAN0OroBoe OKHO.
MpUKOCHOBEHME K HEMY CHOBA OTKPOET AManNoroBoe OKHO.

CKpbITb AMaNoOroBoe OKHO MEHK MOXHO TaK Xe C MOMOWb MeHt [ducnnen:
Display/fvcnnes>Menu/MeHro >Hide Menu/CKpbITb MEHIO.

= 1.008065MHz

Jnanorosoe OKHO OTKPbITO [dnanoroBoe OKHO CKpbITO

10.7 XKecTbl Ha 3KpaHe
Ocumnnorpammbl, Kypcopbl U YPOBEeHb CMHXPOHM3ALMM MOXHO perynmpoBaTtb C MOMOLLbLO
CEeHCOPHbIX XeCcToB B 061acTu CeTKMw.

MNepeTawmte curHan BAEeBO W BMNpaso, CxkaTtve wn  pacTsXKeHme curHana no
4yTObbI rnepemMecTuTb ero rno ropusoHTann, 4ytobbl M3MEHUTb MacwTab
roOpM30HTaNbHOM ocn BPEMEHHOWM LUKasbl
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[MepeTalwinTe CUrHan BBEPX U BHUS3, 4yTObbI CxaTMe ©n pacTsaXeHume curHana no
nepemMecTuTb €ro no BepTnkKaiun BEPTUKaN, yTobbl M3MEHUTb MacwTab
BEPTUKaAJSIbHOIo yCUIEHUA

KocHutecb M nepeTtawute Kypcop, 4Tobbl KocHutecb 1 nepetawmte  obnactb

nepeMecTuTb ero MHpOopMaLmn Kypcopa, yTOb6bI
OAHOBPEMEHHO nepemMecTunTb napy
KYpPCOpOB.

10.8 YnpaBneHue € NOMOLbIO MbILUX U KJ1aBUaTypbl

Monb3oBaTenbCkUn  UHTepdenc  ocumnnorpados cepmm  AKUM-4135 Tak  xe
noaaepxxueaeT ynpasfeHMeM Mbiwblo. Ecnn Kk ocumnnorpady nogkntodeHa USB-Mbiwb, Bbl
MOXEeTe LWeNKHYTb MblWbio MO 06bekTy, a He KacaTbCcad obbekTa. AHANOrM4yHO, ecnu
nogknt4veHa knasmatypa USB, Bbl MOXeTe MCNOAb30BaTb KnaBuatypy ANs BBoAa CMMBOJIOB
BMECTO MCMONb30BaHMUSA BUPTYyasibHOW KllaBuaTypbl.

10.9 Bbi6op sA3blka
HaxaTtb UTILITY|>System Setting/ Hactpoviku>Language/53biK, 4To6bl BbibpaTh A3bIK.
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11 OPIFAHbI YNPABJIEHUA HA NEPEAHEN NAHENU

11.1 O0630p

Measure

Cursors ]

JlnueBas naHenb npeAHasHadyeHa ANa  ynpaBAeHUs OCHOBHbIMM  dYHKUMAMK  6e3
HeobX0AMMOCTM OTKpbIBaTb MEHI0 MporpaMmMHoro obecrnevyeHusi. BOMbLIMHCTBO 3/1EMEHTOB
ynpaBneHns Ha nepegHen naHenn Ay6nmpyoT @YyHKUWMKM, AOCTYMHble 4Yepe3 CEeHCOPHbIN
Avcnnen, Ho onepauns BbINOJHAETCS b6bICTpee.

Bce py4KM Ha nepeaHen naHenu
MHOrodYyHKLUMOHaNbHbI. X MOXHO HaXuMaTb
M BpawaTtb. HaxaTue Ha pyuyky 6bICTPO
BbI3blBAa€T oOnpeaeneHHylo GYyHKUUIO, O 4YeM
noAcKasblBaeT NMUKTOrpaMMa psiZioM C pyUKOiA.
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11.2 YnpaBJsieHue OTKJ/IOHEHUEM MO BepTUKasau

A. Korga kaHan OTKJIIOYEeH, HaXaTb KHOMKY KaHasna, 4Tobbl
BKNOUMTb ero. Korga KaHan BK/IOYEH U aKTMBUPOBAaH,
Ha)kaTb KHOMKY, 4TO6bl OTKIIOUYNTb ero.

B. HaxaTb KHOMKY Ans BKAO4YeHUs UMdpOBbIX KaHanoB U
OTKpbITUA Ananorosoro okHa LUM®P. MNoBTopHOEe HaxaTune
KHOMKW OTK/toYaeT undpoBbie KaHanbl.

C. HaxxaTb KHOMKY AN BK/KOYEHMSA KaHana MaTteMaTuKu u
OTKpbITUS AMANOroBOro okHa . MoBTopHOE HaxaTue
KHOMKW OTK/KOYAET MaTeMaTuyeckne KaHasbl.

D. HaxaTb KHOMKy, 4T0b6bl BOWTM B MeHK paboTbl C
OMOpHbIMM ocuuasorpaMmamMmu. HaxaTtb ewe pas, 4Tobbl
OTKJTIOUNTb PYHKLMIO.

E. B-mB/V-mV (BonbT/pen) - peryastop W  KHoOMkKa
yCTaHoBKM  Ko3dduUMeHTa OTKIOHEHUS BbIGpaHHOro
KaHana. BpaweHne perynatopa W3MeHseT 3HauyeHue
KoadpdununeHTa OTKNIOHEHUSA «rpybo». MNpu HaxaTum Ha
perynatop, ocuuanorpad nepeksovaeTcs B PeXnUM

) U3MEHEHUS  3HayeHus  KoadpduumeHTa  OTKIIOHEHMUS

L |,D «MNNaBHO». 3HayeHue BblbpaHHOro pexuMa «rpy6o» uam

Position D,.g“a, ,IB «MnaBHO» O0TO6pa)aeTcs TONbKO B 3KPaHHOM MeHt. [Ans

BO3BpaTa B PeXuM «rpy6o» HaxaTb Ha perynatop euwe

, pas.
Q JG ’ F. BepTukanbHoe CMmeweHune/Position - KHOMKa 7]
< L perynartop. BpaweHune perynatopa npoun3BoANT

CMelleHne JIMHWU pa3BepTKM BblbpaHHOro KaHana B
BEPTUKANbHOM HanpasfieHun. HaxaTme Ha perynatop
MPOM3BOAUT YCTaHOBKY CMELLEHMS B HYy/eBOe 3Ha4yeHune
(NVHWS pa3BepTKM yCTaHaBMBAETCH B LIEHTP 3KpaHa).

G. KHonka  BKAKOYEeHWS  MAKM  BbIKAOYeHUs  dYyHKUMS
pactsxkm (ZOOM) wucnonb3yeTca AnAs  yBeAnveHus
BblAENIEHHOM 4acTu ocuuanorpamMmbl WM AeTanbHOro
MU3y4yeHunsa curHana.

11.3 YnpasJsieHue OTK/IOHEHUEM MO FOPpU3OHTaNM

A. c-HCc  (Bpemsi/OeneHue)- perynstop u KHOMKa
YCTaHOBKW BpeMeHU pa3BepTKu. BpalleHune perynartopa
M3MEeHAeT  3HadeHue KoadbduumneHTa pa3BepTKMu.
HaxaTune Ha perynsatop nNpou3BOAUT K MeEPEKIOYEHUIO B
pexuma BblaeneHns okHa Aana pactaxku (OKHO).
PacTaxka ocywecTBnsercd B 3KpaHHOM MeHi. Ecnwu
3HayeHue koadduunmeHTa pas3BepTKM OblI0 N3MEHEHO
nocne OCTaHOBKM cbopa WHdopMauumn, ans
BO3BpalLlEHUssT K UCXOAHOMY 3Ha4YeHUo HaxxaTb Ha
perynatop «Bpemsa/peneHne». MNOBTOpHOe Ha)aTue Ha
perynsaTop B pexXumMme pacTsXKuW nepekstyaeT OKHa,
Mexay o6LMM BUAOM U KOHOM PacCTsXKKMU.

B. - -BbI3blBaeT AManoroBoe OKHO MeHko cbopa
WHdopMaunn.

C. KHonka 6bICTpOro nepekainyYeHns B pexuMm caMonucua.
Pexxum camonucua pgoctyneH Aana  koadduumeHTa
pa3sepTku oT 50 mc/gen.



D. lopusoHTanbHoe CMeweHue/Position - kHonka M perynatop. BpaweHwe perynsatopa
Npou3BOAMUT K CMELWEHU JIMHUM pa3BepTKM B TFOPWU3OHTaZbHOM HaMpasJ/iEHUMU
(n3MeHeHne BpPEMEHHOW 3a4epXXKWM MO OTHOLWEHWK K LEeHTpasibHON ropuM30HTaNbHOWN
NHUN). NS yCTaHOBKM HYNIEBOI0 3HAUYEHUS 3a4ePXXKWN HaXaTb Ha perynsatop.
llpn  perynupoBKe  BpPEMEHW  3a[EPXKM  repemMeljaeTcss To4dka cpabaTtbiBaHus
(nepeBepPHYTbIN TPEYrOJIbHNK) 10 rOPU3OHTAIN U MMOKA3bIBAET MHGDOPMaLNIO, KaK Aa1eK0
AaHHasi ToYKa HaxoAnTCs OT Hadasia oTcHeTa BPEMEHMU.

Bce cobbiTns, KoTOpble oOTOOpaxakTcs cnesa OT TOYKM 3anycka, MNpom3owan Ao
cpabaTbiBaHMSA CXEMbl CUMHXPOHM3aUMN. DTN COObITUS Ha3bIBAOTCS NPeA3anyCKoM.

Bce cobbiTus cripaBa OT TOYKM 3arycka Ha3blBalOTCS MoOc/Ae3anycKoM. [uana3oH
BO3MOXXHOM YyCTaHOBKW 3a[EPXKW 3arycka 3aBuCUT OT Bbl6paHHOro kKosgouumeHTa
pa3BepPTKN U AJINHbI NaMsITH.

Mpu HacTpomkKax BPEMEHHOM pa3BepTKK, npeBblwatowmx 50 mMc / gen, pekoMeHayeTcs
YyCTaHOBUTb ocumnnorpad B pexuMm camonucua, 4ytobbl popma curHana otobpaxkanacb B
peasibHOM BPEMEHM.

B pexume camonucua ocuwasorpamMMa MeaneHHoO oTobpa)kaeTcsa Ha 3KpaHe cnpasa
Haneso. MNpn BKAOYEHNM pexunMa camonucua KoadpduuMeHT pa3BepTKM aBTOMaTU4YeCKMU
yCTaHaBnuBaeTca Ha 50 mc/men, ecnn paHee 6bina Bk/AOYeHa 6onee 6bicTpas
pa3BepTKa, WM He MU3MEHSIeTCH, ecnu pas3BepTka 6biia 6onee 50 mc/gen. B pexume
CaMomnucua CUMHXPOHM3aUUs OTCYTCTBYET, YPOBEHb CMHXPOHM3auLMKM He oTobpaxkaeTcs.
OUKCMPOBAHHOM TOYKOM OTCUETa ABASETCS NpaBbl Yron 3KpaHa M OTHOCUTCA K AaHHOMY
MOMEHTY BpeMeHW. Tak KakK Ha 3KpaH BbIBOAUTCS HE CUMHXPOHWU3MPOBAHHbLIA CUrHan,
cnepoBaTenbHO, He oTobpakaeTca npeasanyck.

11.4 YnpaBneHune CUHXpPOHM3aALUEN

M 50%

[
Ready  Trigd

A. OTKpbIBaeT ANanoroBoe OKHO HAaCTPOMKN CUHXPOHU3ALUMUMN.

B. ABTO (AUTO): 3TOT pexuMm pa3BepTKM MNO3BOAAET ocuunnorpady permcrpupoBaTb

[aXe Te CWUrHanbl, KOTOpble He COOTBETCTBYIT YC/0BMIO 3anycka. [pu OTCyTCTBUM

CUrHasna COOTBETCTBYIOLWEro yCnoBusaM 3anycka, ocuwunnorpad uyepes onpeneneHHblin

nepmoa (Kak onpeneneHo HaACTPOMKOM ANUTENBbHOCTM pa3BepPTKU), MNpPoM3BeaeT

camosanyck. B cnyuyae Takoro ¢opcMpoBaHHOrO 3anycka npouecc oTobpa)keHus

OCUMNNOrpaMMbl Ha 3KpaHe HWKAK He CBA3aH C CaMWUM CUrHanoM, Mno3TOMy ecnu

NOSIBAISIETCSA CUIrHanA COOTBETCTBYIOLWMI YCNOBUSAM 3anycka, TO n3obpaxeHne Ha sKpaHe

CTaHOBATCA CcTabunbHbIM. Jliobon dakTop, BbI3blBAOWKUNA HecTabunbHOCTb (HOpMbI

CurHana, MoxeTt 6biITb OBHapyXeH B pexuMme aBTOMaTMYECKOro 3anycka, Hanpumep,

Nnpu NpoBepKe BbiIX0Aa UCTOYHMKA NUTaHUS.

OOHOKPATHbIN (Single): B pexume ogHOKpATHOro 3arnycka nocse HaxaTus KHOMKKU

IOOHOKP/|SINGLE| ocuunnorpad >AET BbINOAHEHWS YCMOBMIA 3anycka. [pu  ux

BbIMOSIHEHMN ocumniorpad perncrpupyer oaHy ¢hopMy curHana M ocCcTaHaBIMBaeTCs.

MOBTOPHbIN  OAHOKPATHbIA  3aMyCK  BO3MOXEH MNpWM  HaXaTuUM Ha  KHOMKY

lOOHOKP/|SINGLE.

D.XAYLUMN (Normal): Ayt pexuM nepesoauT ocLuunnorpad B pexuMm oXuaaHus
BbINO/IHEHUSA YC/IOBUIA CUHXPOHM3auun mn ocumnnnorpad 6yaer perucrpuposatb opMmy
CUrHanoB TObKO MNPV BbINOAHEHUWN YCNOBMN 3anycka. [pu OTCYTCTBMU 3TUX YC/I0BUMN
ocunnnorpad XAET WX TMNOSBAEHUS W Ha 3KpaHe COoXpaHsaeTcs npeabiaylas
ocuumnorpamMmma.

E. PerynnpoBka ypoBHS 3anycka, HaXxaTue, yCTaHOBUT ypoBeHb Ha 50% curHana.

F. lHAWKaAUMS COCTOSAHUSA CXeMbl CUMHXpOHM3auuu. [FopuT cBetoamoa Ready/lotoB -
rOTOBHOCTb K 3anycky, roput ceetoanop Trig’d/CUMHXp — CMHXPOHM3aUUa CUrHana.

0
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11.5 KHonka

Ona 3anycka/octaHoBkM cbopa wuHopMauum Heobxoanmmo

ncnonb3oBaTb KHOMKM [Run/Stop| nnu |Singlel.

npuéopa npu BbINOJIHEHUU YCIOBUS CUHXPOHM3ALUMN.

CBeyeHne KHOMKM |Run/Stop| »enTbiM LBETOM O3HA4yaeT, u4To
c6op MHbOpMaLMM 3anyLweH, AaHHble 0TOH6pPassTCs Ha aKpaHe

OCTaHOBKM c6opa AaHHbIX HeobxoaMMO  HaxaTb KHOMKY

Run/Stopl. TMMocne ocTtaHoBkM cbopa M[aHHbIX Ha 3KpaHe

OT06pa3VITCFI nocnegHa4a 3axBadeHHad ocuwuisorpaMmma.

CBeueHue kHoMkuM |Run/Stop| KpacHbIM LBETOM O3Ha4aeT, uTo
cbop MHGOpMaLMn ocTaHoB/IEH. B BepxHEM fIeBOM yrny psigoM C
AKMIN oTob6paxaeTca MKOHKaA . Ansa 3anycka cbopa

MHopMaunm HeobxoaMMO NOBTOPHO HaxaTb KHoMKy Run/Stop|.

OonTMMasZibHOro pasmepa M306pa)KEHMFI Ha 3KpaHe.

Setup/ABToYcT

11.7 [OononHutenbHbie byHKLUUMU

KHonka aBTOMaTM4yecKoro MnouckKa CcurHana wu YCTaHOBKMU

Onepaunto  aBTOMaTU4YeCKOM  HaACTPOMKM  TaKXe  MOXHO
BbIMOJIHUTD, BbIMOJIHNB warm Acquire/CéopUH >Auto

A. |Search| — KHOMKa BK/IIOYEHUS UMM BbIKIOYEHUS DYHKUMM onucKa. [JaHHas dyHKUUs
no3BonseT uckaTb co6biTUA, MO YC/IOBUAM 3aJaHbiM MOJIb30BaTeNeM, pe3ysbTaThbl

oTo6paXkaltoTCcs C CMMBOJIOM 6€510ro TpeyronbHMKa.
B. [Navigate — KHOMKa BKIIOYEHUS UKW BbIKIOUYEHUS DYHKLMK HaBUrauum.

C. Histo& - KHOMKW W WHAMKATOp nepexoja B pexum npeabictopun. Ocumnnorpad

rnossonseT 3anucatb Ao 80000 ocumnnorpamm.
D. Decodel] - KHOMKa BK/KYEHUS-BbIK/IOYEHUS pexmMma AekoampoBaHus

nocnegoBaTenbHbiX npotokonos I2C, SPI, UART/RS232, CAN, LIN B craHaapTHoOM
KOMMJeKTauum, n nogaepxkKa onuuoHanbHbix npotokonos CAN FD, FlexRay, 12S, MIL-

STD-1553B, SENT, Manchester.
11.8 YnpasBJsieHUs1 Kypcopamm

A. HaxaTb KHOMKY, YTO6bl BKNOUNTb KYpPCOPbl U OTKPbITb
AVanoroBoe OKHO HACTPOWMKK KypCOpOB.

B. MoBepHyTb pyuKy, 4To6bl NepeMecTuTb BbibpaHHbIN Kypcop;

6bl BbIOpaTb OAHOBPEMEHHO ABa Kypcopa.
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11.9 YHuBepcanbHbIW peryaatop

1. PerynupoBka SApKOCTM.

Mpu OTCYTCTBUU BCMNJ/IbIBaOLWMNX MEHIO, BpalleHue perynatopa
OCYLLEeCTBNSET peryamMpoBKY SpPKOCTU JIMHUW pasBepTKU. HAPKOCTb yva
oTobpaxaeTcsa Ha XKW B npoueHTax oT MakcMManbHOro 3HavyeHuns (100% -
0%).

2. Bbibop nogMeH10.

Mpu Hannuum BCM/bIBAOWMX MEHIO, BpalleHWe peryngaropa OoCyLWecTBiseT
BbIGOp 3Ha4YeHMn M3 BCMNAbIBAlOWEro MEHK, HaXaTue 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 Bblbopa kKakoro-nmbo napameTpa B MeH, NpuBeaeT K
N3MEHEHWUID ero 3HayeHus. MNMoBOPOT MO 4YacoBOW CTpesike yBeIM4YMBaeT 3HayeHue, MOBOPOT
NPOTUB 4YaCOBOW CTpPeNiKM yMeHbLUaeT 3HayeHue. TaK XXe perynsatop MOXHO WCNONb30BaTb AN
N3MeHeHUs MacwTaba n cMeLeHMs ONOPHbIX U MaTEMATUUYECKNX OCLMINIOrpaMm.

11.10 KHONKKX MEHIO OCHOBHbIX (pyHKLUNM

Print

MEASURE| - Bk/to4aeT / OTKIKOYAET M3MEPEHUS U Bbi3blBaeT AMANoroBoe OKHO
N3MEPEHMUE.

PRINT] - BbINO/IHAET COXpaHEHME CHMMKA 3KpaHa Ha BHELIHEM YCTPOUCTBe
xpaHeHus. MNoaaepxusaembiii popmat BkatovaeTt B ceba .bmp \ .jpg \ .png.

Clear
Sweeps

Save
Recall

Utility
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ICEHC DKPAH|/[TOUCH| - BkftoyaeT / OTK/04aeT CEeHCOPHBbIN 3KkpaH. CBeToAMOA Ha
KHOMKeE 3aropaeTcsi, YTo6bl MoKa3aTb, YTO CEHCOPHbI 3KpaH paboTaer.

DEFAULT] - C6pacbiBaeT ocumnnorpad K KoHOUrypauum no yMon4aHuto.

|CLEAR SWEEPI - OYULLAET AaHHble nnm oTobpakaeT Nx 3a HECKONIbKO LIMKIIOB,
BKJ/1tOYAA NOCTOSAHCTBO OTOBpaXkeHUs, CTaTUCTUKY U3MEPEHUIN, CPELHIO pa3BepTKy
M CTaTUCTUKY NMPOXOXAEHMS / Heyaauun.

DISPLAY| - HaxaTb KHOMKY, 4To6bl Bbi3BaTb AMaNOroBoe OKHO HACTpoeK gucnses.
BTOpbIM HaXkxaTneM akTUBUPYETCH PEXUM MNoC/iecBevYeHus.

SAVE RECALL - BbI3biBaeT gnanorosoe okHo SAVE / RECALL/3anucb / Bbi3oB.

WAVE GEN) - BbI3blBaeT AManoroBoe OKHO reHepaTtopa curHanos (AWG). CeeToamnos,
Ha KHOMKe 3aropaeTcsl, yKa3blBas Ha TO, YTO BbIXO4 FreHepaTopa CUrHaaos
BKJ1IOYEH.

UTILITY| - BbI3blBAeT ANANOroBOe OKHO YTUIIUT.



12 BAPUAHTbI AKTUBALIMN ®YHKLNA OCLUUIIJIOrPAGA

OaHn 1 Te e dyHKUMM B ocumnnorpade MoXHoO akTUBMPOBaTb pa3/iIMYHbIMK cnocobamm
12.1 MaHenb MeHO

M Marem [ Axanwz

€ yrunute CJ Oucnnein 7] C6opMuc ™ Cuuxp 3 Kypcopsl [ Mamepenun

Ecnn Bbl 3HAKOMbI C pacnpoCTpaHEHHbIMWU COBPEMEHHBIMW KOMMbIOTEPHbLIMU MpOrpamMMmamu,
Bbl MOXXETE CHa4ana Bbl6paTb d)YHKLI,MI-O B pacKpbiBaoweMcda MEHKO B CTPOKE MEHKO B BerHeVI

4yacTtun ancnnes.
Hanpumep, 4yTObbI OTKPbITb ANaNoroBoe OKHO HaCTDOVIKM CUHXPOHM3aUNUN, Bbl MOXETE

BbIMOJIHUTb Ccneayrwmne warun.

Acquire/C6opUHpH>Menu/MeHto

B Meno... Onepaumm ™MoryT O6bITb BbINOAHEHbI MbBO KacaHueMm, nmbo
LWENYKOM MbILUN.

[HH] Mocnepoear...

00 xy Pexum

12.2 [OdeckpunTtop
[na HacTpomkM KaHanoB, MaTeMaTUKU, CCbIJIKU, BPEMEHHOW 6asbl M Tpurrepa, B HUXHEN
YacTu 3KpaHa ecTb ANAJIOrOBbl€ OKHa.
HanpuMmep, ecnu KOCHYTbCA NoAst Aeckpuntopa ynpasreHuem REllE C10C
CUHXpOHU3auuneln, TO aKTUBUPYETCAa ANanoroBoe OKHO HacTpoukn [Fffe 0.00V

CUHXPOHU3aLMHK. Edge Falling

12.3 KHONKM Ha nepeaHeu nNaHenm
BonbWKWHCTBO dyHKUMN ocumniorpada MOXHO Bbi3BaTb HEMNOCPeACTBEHHO C MOMOLLbIO
KHOMOK B6bICTPOro A0CTyna Ha NnepeaHen naHenu.
YT106bI OTKPbITb  AWANorosoe OKHO HaCTpOWMKU
CUHXPOHU3aLnK HeobxoAMMO HaxaTb KHOMKY B
obnactn ynpaBneHuss CUHXpOHU3aUWeEN Ha nepeaHen naHenu.
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13 BbICTPbI 3AXBAT CUTHAJIA

OnucaHHbIM HMXE NpMMep, NMoKa3biBaeT KakK MOXHO JIerko M 6bICTPO 3axBaTUTb CurHan. B
JaHHOM NpuMepe rnpeanosiaraeTcs, YTO CUrHan nojaeT Ha BXO4 KaHana 1, ocTasibHble KaHasbl
OTKJTHOYEHbI.

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

—_—
|
KHOMKE 3aropuTcs WMHAMKATOP, U B HUWXHEW 4acTuM 3KpaHa j

oTO6pasnTCca nose Aeckpunrtopa kKaHana 1.

2. HaxaTtb kHonky |Auto Setup|. Ocumnnorpad aBTOMaTUUECKMU

HacTpouT  KO3PUUMEHT  OTKJIOHEHUS, KoapdnumneHT Auto
pa3BepTKM N YypOBEHb 3amnycka B COOTBETCTBMW C BXOAHbIM Setup
CUrHanoMm, 4tobbl MOAYyYUTb OMNTMMasibHOEe OTOobpa)keHue
¢dopmbl curHana.

ABTOMaTu4yeckass HacTpomka He paboTaeT co BCeMM Tunamm CuUrHamnoB, OCOB6eHHO C
N3MEHSIOWMMNCSA BO BPEMEHW NaKETaMM AaHHbIX UNWN MeasieHHbIMK curHanamm (<100 ly). Ecnu
aBTOMaTU4yeckass HaCTpoMKa He MOXET YCTaHOBUTb OMTUManbHble HACTPOWKMU, Bbl MOXeTe
BPYYHYIO HACTPOUTb KaHan BEpPTUKANIbHOrO OTK/IOHEHWS!, KaHal TOPU30OHTasIbHOrO OTKJIOHEHMUS
N CUCTEMY CUHXpOHM3auun. CM. Pasgenbl «OpraHbl ynpaBfieHWs KaHana BepTUKasbHOMo
OTKJ/TOHEHUA>, <<OpFaHbI ynpasneHn4a KaHalsla TOPpU3O0OHTa/IbHOIr0O OTKJIOHEHUA» N <«KCUCTEMA
CUHXPOHU3aLNM>».
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14 OPIrAHbIl YNPABJIEHNA KAHAJIA BEPTUKAJIbBHOIO OTKJIOHEHUSA

14.1 Bko4yeHMe KaHana
14.1.1 KHonka Ha nepeaHeNn NaHenm

HaxaTb KHOMKy KaHana (1-4), u4tobbl BKAKYUTbL COOTBETCTBYHOLWMIA KaHan. OKHO
AecKpunTopa KaHana, W AuanoroBoe OkKHO oTobpassaTcs Ha aucnnee. HaxaTb 3Ty XKe KHOMKY
eule pas, YTobbl OTKOUYNTL KaHarsl.
14.1.2 KacaHue 3kpaHa

HaxxaTb KHOMKY <«+>», a 3aTeM BblbpaTb HYXHbIi KaHan, 4Tobbl BKJIOYUTb €ro, U Ha
3KpaHe TMosIBATCS, OKHO [JeckpunTopa KaHana W AnanoroBoe OKHo. KocHuTecb nons
[eckpunTopa KaHana, a 3aTeM HaxaTb KHonky Off /Bbikn, 4TOObl OTKAOUYUTbL €rO.

= ~ c1
BuiGop ana gobaeneHus

LWkana
500mV/

C1 2 Cc2

»/ py6o

CmeleH

DyHKul =148V
Honb
DyHKU3
Konws 8 MpUMeHuTL K
OnopH

CKpbiTh

BknroueHue kaHana 1

14.2 HacTpoika kaHana
KocHuTecb nonsi geckpunropa KaHana, NosiBUTCA BCM/biBaloLee ANanoroBoe OKHO.

A. lNone, oTobpaxatoLee TEeKYLUNN
KO3 DUNUNEHT OTKIIOHEHUS.
A B. AV, CTpenku ynpaBneHusa
500mV/ - KO3 PNLUNEHTOM OTK/IOHEHUS
C. YcTaHoBUTb dnaxok ans rpy6oi
/' py6o peryvpoBKN WAU CHATb dnaxok, yTobbl
Cc BKJTIOUNTb TOUYHYIO HacCTpPOMKY.
D D. OkHoO, oTobpaxarwLlliee Tekyuee

CmeuleH
BEPTUKAJIbHOE CMELLEHNE.

E. A V cTpenku ynpaBneHus CMeLleHNEM
e F. KHONKa yCTaHOBKW CMeLLEeHMNs Ha HOJ1b
F G. KHonka KOMUpoOBaHus HaCTpPOMKM
TeKyLllero KaHasna Ha Apyron KaHan
H. KHonka 6bLICTpOro NpuMMEHEHUS TEKYLLEro

-1.48V

Konwusa B MpUMeHE=L K

G KaHana, KakK WCTOYHWKa, K 3aAaHHOM
onepauumn
Beicel CKPWJ I. KHOMKa OTKOYEHUS KaHan
J. KHonka CKpbITUA BM3yasibHOIo
oTobpaxeHuss kaHana (kaHan ocTaeTcs
AKTUBHbIM)

3HayeHne Ko3(®dULMEHTA OTKIIOHEHUS MOXHO M3MEHSITb B OAHOM M3 ABYX PEXUMOB:
rpy6o wAm  TOYHO. TOYHbIA pPEeXUM pEeKOMeHAYyeTCs WCMNonb3oBaTb Afs TOro, 4To 6bl
oTobpaxaemas c¢opMa cCurHana 3anofHana BeCb AUCMNEN, ANS MaKCMManbHOMW TOYHOCTM
nsMepeHuii. Ocunnnorpad aBTOMaTUYECKM MEPEKIOYAETCA B TOYHbLIA PEXUM MPU U3MEHEHUMU
ko3 PprUMEHTa OTKNOHEHMNS CEHCOPHbLIM XECTOM CXXaTue UAN paclumMpeHue.
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AKTMBaUMA KaHana WM KacaHume [AeCcKpunTopa KaHasa Bbl3blBaeT AManoroBoe OKHO
KaHana, otobpaxatouiee 6onbllue NapaMeTpoB:
A. BKIOUNTb / BbIKNOYUTb KaHan

B. Cesa3b kaHana no sxoay (DC, AC nnu 3emns)
C. OrpaHnyeHune nonockl nponyckaHusa (nonHas, 200 My,
nnm 20 MrLl,) CBA3bBX

D. HacTtpoiika koaddurumeHTa ocnabnenms npobHuka (1X,

- Orp NiM
10X, 100X nnn nonb3oBaTeNbCKUN)

Monxas MN/N

E. BBoA TekcToBOM noanucun. KOCHUTECh MYyHKTa MeHIo Ans

Aenutens

Bbl30Ba HACTpoOMKku noanucu. T[lonb3oBatesnb MOXET
3a4aTb TEKCT MOAMUCU K aKTUBHOMY KaHany.

F. bbicTpoe NMpUMEeHeHMe TeKyLWero KaHajsla K O4HOM U3
dyHKUMN mnm Hactpoek (CuHxpoHmsauus, Kypcopsbl, B ricpeiius
N3mepeHuns, BM®, Mowuck, AdonyckoBbin KoHTponb u

ConpoTueneHue

FeHepaTop) G

50Q
G. Bbibop BXx0oAHOro conpoTuBaeHus ocuunnorpada

H EauHnubl Miamep

H. Bbi6op eanHuLbl U3MEPEHUS BEPTUKAIbHON LKasbl

I. BoipaBHMBaHME BXOAHOMo CUrHana BbipasHuBaHie

J. BkIounTb / BbIKNIOYMTL MHBEPTUPOBaHUE L

WHBepcus

K. BkntoueHue / BbIK/lOYEHMNE oTobpaxeHus J
OCUMAIOrpaMMbil
K Ocuyunnorpamma
14.2.1

14.2.2 CBsa3b BxoAaa

B MeHto ocumnnorpada BO3MOXEH Bbl6Op OAHOrO M3 Tpex COCTOSHUI CBA3W KaHan no
Bxoay — AC, DC un 3emns.

AC - bnokunpyeTcs COCTaBNAOLY NOCTOSHHOIo TOKa BO BXOAHOM curHane. Ecnm Ha Bxog
ocumnnorpada nocTynaeTr CUMrHasa C MOCTOSIHHOM COCTaBAsloWeNn, TO MCMNONb30BaHME peXxnma
cBsa3n AC no3BonsieT UCKIOYNTb 3TY COCTaBASAOLWYO U3 cUMrHana.

DC - [lponyckatotcs obe cocTtaBnsawwme (NOCTOSSHHAs M NepeMeHHasl) ToKa BXOA4HOro
curHana.

3emna/GND - OTkno4aeT BXOAHOW CUrHan oT Bxoga ocumnnorpada v 3amblkaeT BXOA,
ocumnnorpada Ha kopnyc npubopa.

Onsa Bbibopa cBSA3M KaHajna Heob6XOoAMMO HaXkaTb KHOMKY KaHasa, B OTKPbIBLUEMCS MEHH
KocHuTecb nyHkTa Coupling/CBaA3bBX. 3ateM NOBEPHYTb YHMBEPCaANbHbIN perynartop AN
BbibOpa TMna CBA3M KaHana wan BbibpaTb HEO6X0AMMbI TMN CBA3W KacaHue B BbiNagatoleM
MeHo. Mo ymonuanuio BbibpaH Tin DC.

14.2.3 Bbi60op orpaHu4YeHMs NOJIOCbl NPONYyCKaHUA

BkntoyeHne orpaHuMuyeHust nosocbl MPOMYyCKaHWs MO3BOJISIET YMEHbLWWUTb OoTobpa)kaemble
WyMbl curHana. aHHaa dyHkumsa éyaeTt nonesHa, HanpuMmep, Npu nccaegoBaHMnM UMNYAbCHOrO
CUrHana c BbICOKOW 4acToTolh konebaHun.

Mpwn OTKIOYEHUN OrpaHUYEHMS NOSOChl NponyckaHus, BbibpaH NyHKT Full/MNonHaa N/N,
Ha KaHan 6yayT NOCTynaTb BbICOKOYACTOTHbIE KOMMOHEHTbl UCCAeAyeMOro curHana.

Mpn  BKJIOYEHMW  OrpaHUYeHUss MNOJOCbl  MpPOMyckaHus, BbibpaH nNyHKT 20M,
BbICOKOYACTOTHbIE KOMMOHEHTbI Bbiwe 20 My 6yayT noaaBneHs.l.

Ona Bbibopa orpaHMYeHmst NoaoChl NPOMyCKaHMa Heo6XoAMMO HaXaTb KHOMKY KaHana, B
OTKpbIBLIEMCS MEHI KOCHuTecb nyHkTa BW Limit/OrpaHn4yeHmne [/fl. 3aTteM noOBEpHYTb
YHUBepCanbHbIA perynaTop Ans Bblbopa oOrpaHMyeHus NosioCbl MPOMNYCKaHUS MM KOCHUTECH
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NnyHkTa BbinagatoweMm MeHto: Full/MonHas M/, 20M wam 200M. [lo yMonyaHuio
yCTaHOBNIEHa MOSHAss nofnoca nponyckaHus, o0603HauyeHue FULI— Mpn  BKAKOYEHUU
OorpaHuM4YeHnst NONOChbl MPOMNyCKaHUa Ha AecKpunTope KaHana oTobpa)kaeTcs 3Hak 20M nnm
m , B 3aBMCMMOCTWN OT HACTPOEK.

14.2.4 Bbi6op ko3¢ PpuumneHTa geneHna npobHuka

Bbibop ko3dhduumeHTa aAeneHnss BHeWHero npobHMka, HeobxoauM ANst KOPPEKTHOro
pe3yfnbTaTa aBTOMATUYECKNX UM KYPCOPHbIX N3MEPEHWUA.

Onsa Bbibopa orpaHMYeHns Moaocbl NponycKkaHMs HeobXoaMMO Ha)kaTb KHOMKY KaHana, B
OTKPbIBWEMCS MEHIO KOCHUTecb nyHkTa Probe/flenutens. OTkpoeTcs rnoaMeHo Bblbopa
kKoacpdununeHTa geneHns npobHuka. Ha Bbibope gocTynHbl cneaytouwme BapuaHTtel: 1:1, 10:1,
100:1 v User/Monb3o0BaTeNbCKUMN.

Ona Bbibopa Tpebyemoro koadduumeHta peneHns npobHMKa HeobxoamMO KOCHUTECHb
NMyHKTa MEH WM BBeCcTM CcobCTBEHHOe 3HayvyeHue KoddhdPUUMEHTA KOCHYBLUMCb MyHKTA
User/lNonb3oBaTesibCKuii.

e KocHuTecb nyHkTa MeHw User/l1o/ib30BaTe/ibCKui p[Nsli U3MEHEHUS 3HA4YeHus C
MOMOLLbIO YHMBEPCANbHOIO perynsropa.

e KocHuTecb nyHKTa MeHw User/l1o/1b30BaTeibCKmi ABaXKAbl AN BBOAA 3HA4YeHUs C
MOMOLLbIO BUPTYanbHOWM KnaBmaTypbl.

14.2.5 [Jo6aBneHue MeTku

Monb3oBaTene MoxeT A06aBUTb TEKCTOBYK MeTKy K KaHany. [ns 3toro Heobxoammo
HaXaTb KHOMKY KaHajlla, B OTKPbIBLIEMCSA MEHI KOCHUTeCb nyHkTa Label/Metka. B
OTKPbIBLUEMCS MEHIO Bbl6paTb NCTOYHMUK, 3a4aTb TEKCT U HACTPOUTL OTOBpaxXeHne MeTKu.

NcTouHnKOM MOXxeT 6biTb OAWMH aHasoroBblX KaHasoB, KaHan MaTeEMaTUKM UM OMopHas
ocumnnorpamMma. [IMHHa TekCTa MeTKM orpaHumdveHa 20 cumBonamu. [ng BBoAa  TeKcCTa
HeobxoamMMo kocHUTca nyHkTa Label Text/Tekct Metku, otobpasutca okHo Label Text/Tekcr
MeTKM KOCHUTEeCb Nosid BBOAA TeKCTa. BBeCTM TeKCT C NOMOLbIO BMPTyanbHOM KnaBuaTtypbl.
HaxaTtb OK ansa noaresepxaeHuns nnm Cancel/OTMeHa 4519 OTMEHbI.

ans oTobpaxeHue METKMU Ha auncnnee HeobxoanMo KOCHYTCS NMyHKTa
Display/OtobpaxxeHne v Bbibpatb On/Bkn.

14.2.6 TMNpuMeHeHue AONOJIHUTENbHbIX (DYHKLUUNA

C nomowbio NyHKTa MeHto Applied to/llpyuMeHnTs K MOXHO BblbpaTb O0A4HY M3 YHKLUUMA
KOTOPYIO MOXHO MPUMEHUTb K KaHajlly WK CBA3aTb C KaHanoM. B kauecTtBe TakuxX YHKLUUA
MOryT O6biTb BblbpaHbl crnepylowmne: CUHXPOHM3aUMS, Kypcopbl, u3aMepenus, BM®d, nowuck,
OOMYyCKOBbIA KOHTPONb, 4YacToToMep M reHepatop. [locne Bbibopa @yHKUMM, OTKpbIBaeTCs
COOTBETCTBYIOLLEE MEHIO, @ B KayecTBe UCTOUYHMKa byaeT BbibGpaH 3TOT KaHar.

14.2.7 Bbi60op BXOAHOIro CONpPOTUBJIEHUSNA

BO3MOXHOCTb Mepek/toyeHUss BXOAHOrO COMPOTUBJIEHUS MO3BOJIAET BbIMOSHATL TOYHbIE
U3MepeHusa, Tak Kak Mpu 3TOM MUHUMU3BUPYIOTCH BCE OTPa)KeHUS BAOJb MYTU MPOXOXAEHUS
curHana.

BxogHoe conpoTtuBnieHne 1MQ noaxoauT Ana paboTbl € 60AbLIMHCTBOM M3BECTHbIX
NacCcMBHbIX NPOBHMKOB, KOTOpble UCNOMb3YIOTCA ANS U3MepeHun obliero HaszHayeHus. bonee
BbICOKOE COMpOTUB/IEHWE MUHUMU3NPYET Harpy3ouHblr adekT ocunnnorpada Ha TecTupyemoe
YCTPOWCTBO.

BxogHoe conpoTtuBneHne 50Q noaxoamTt ana paboTbl C u3MepuTesnbHbIMKU Kabenamu
obuiero HasHadyeHuna v ansa BY nsmepeHuin, a Takxe Ans NOAKIOYEHUS aKTUBHbIX NPOH6HNKOB.

Ons BblbOpa BXOAHOro COMPOTUBAEHUA HeobXoAMMO HaxaTb KHOMKY KaHana, B
OTKpbIBLUEMCS MEHI0 KOCHUTecb nyHKkTa Impedance/CornpoTtuB/ieHne p[ns BblbOpa BXOAHOMO
conpotmneneHmns 50 Om nnn 1 MOM.

NWHdopmauna o BbIGpaHHOM BXOAHOM COMPOTUBAEHMM OTObpaxaeTcsa B AeckpunTope
KaHana.

14.2.8 Bbi60p eaMHULbI U3MEepPEeHUs BepTUKAJIbHOM LWIKaJbl.

B mMeHio npnbopa MOXHO BblbpaTb eAnHULbI U3MEPEHNS aMNANTYAbl BXOAHOrO curHana, B
unn A. Tlpn nNepeknrYeHUn eauHULbl M3MepeHns, aBTOMaTUYeCKW MepekyaeTcs eauHuua
n3MepeHus B napamMeTpax KaHana.

Ons n3meHeHns eauMHULbI U3MEpPEHUa aMnauTyAbl BXOAHOIMO CMrHana HeobxoanmMo HaxaTb
KHOMKY KaHana, B OTKPbIBLWIEMCS MEHK KOCHUTECb MYyHKTa Unit/EanHnybl  Vi3mep pns
nepekatodeHns mexay B unm A. o yMOn4yaHuIO yCTaHOBNEHbI eanHuubl B.
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14.2.9 BbipaBHMBaHMe BXOAHOro cUurHana
OYHKUMA BblpaBHUBAHUA BXOAHOMO0 CUrHassa MnO3BOMSET CKOPpPEKTUpOBaTb CUrHam BO

BpeMeHun, nobaBnTb oTpuLaTeNbHOE UK NOSIOXNTENBbHOE CMelleHne, B AnanasoHe £100 Hc.
JaHHyo DYHKUMIO peKOMEHAYETCS MCMONb30BaTh A1 BblpaBHMBAHMSA BXOAHbIX CUMrHanoB
C pa3HblX KaHanoB, B Cny4yae, Korga MNpouMcxoauT CMeLleHWe Mpu Mcnonb3oBaHuMK kabenen
pasHoOM ANNHBbI UKW BCNeACTBUE KaKUX-TNM60 ApYyruxX NPUUYNH BPEMEHHbIX CABUIOB.
NS yCTaHOBKW 3HA4YeHUS BPEMEHHOro CMelleHns Heobxoammo:
1. HaxaTb KHOMKY aKTMBaLUMWM KaHasa Ha nepegHen naHenu ocumnnorpada;
2. KocHuTecb nyHkTa Deskew/BbipaBHuBaHWE p[na BblbOpa 3Ha4YeHUss BPEMEHHOro
CMelleHuns, HeobxoaMMO MOBEPHYTb YHMBeEPCasbHbIA perynatop. NoBTOpHOe KacaHue
OAHHOIo NMyHKTa MEHI0 OTKPbIBAET BMPTYyanbHY KNaBuaTypy ANS BBOAA 3HAYEHUS.

B a

1= 1.000000MHz
igd

[lo BblpaBHMBas lMocne BblpaBHUBAHUA

14.2.10 MHBepTMpOBaHMe BXOAHOIo CUrHana
Korna ans nyHkta MmeHwo Invert/MiHBepcusi BbibpaH napametp On/Bkn, amMnauTygHble

3HaYeHMs  BXOAHOrO  CurHana wuHBepTupytoTca. [py  MHBEPTUMPOBAHUM  U3MEHsIeTCs

oTobparkaemas ¢opMa curHana, HaCTPOMKN CXEMbl CUHXPOHM3ALMMN COXPAHSIOTCA.
NHBepTMpOBaHMe cuUrHana TakK Xe B/USET Ha pe3ysbTaT aBTOMATUYECKUX U3MEPEHUN U

MaTeMaTU4YecKknx MyHKLMA.
Onsa nHBepTMpoBaHmMa BXOAHOIo cMrHasaa Heobxoammo:
1. HaxaTb KHOMKY akKTMBaLUMKW KaHasa Ha nepegHen naHenun ocumnnorpada;
2. KocHuTecb nyHkTa Invert/MIHBeEpcusi ANs BKAOYEHUS WAW BbIKJOYEHUSA MHBEPCUMN

CUrHana.

ks &

[10 NHBEPTMPOBAHUSA

14.2.11 OTo6pa)keHue ocuuJIorpaMmbl
B MeHl0 HacTpoek KaHana MMeeTCsl BO3MOXHOCTb BK/HOUUTb UM BbIKIKOYNTL OTOBpaxeHune

ocuunnorpaMmbl. MNonb3oBaTenb MOXET OTKAUYUTL oTobpaxkeHwe OoCuUMANOorpaMMbl, MpU 3TOM
KaHan OCTaHEeTCs aKTMBHbIM, BCE HACTPOMKW M NMpuUMaHHble DYHKUMM 6yayT Tak Xe aKTMBHbI.
JaHHasa dyHKUMS BAMSET TONbKO Ha BU3yasbHOe OTO6pa)keHue OCUMNIoOrpaMMbl Ha 3KpaHe
npubopa.

Ons ynpaeneHusa otobpaxeHnem ocuMnniorpaMmmbl Heo6xoaMMo:

1. HaxaTb KHOMKY aKTMBauuu KaHana Ha nepegHern naHenu ocunnnorpada;

2. KocHuTecb nyHkTa Trace/Ocuwmaiorpamma Ana sknoveHus Visible/Mokasatb wnn

BbikNtoueHns Hidden/CkpbiTb 0TO6paxeHns ocUnINIorpaMMbl.
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15 OPrAHbDI YNPABJIEHUSA KAHAJIA FTOPU3OHTAJIbHOIO
OTKJIOHEHUSA

Ocumnnorpad otobpa)kaeT CurHasnbl, UCNONb3ys CETKY C FOPWU3OHTasIbHbIM MacwTaboMm
BpeMsl Ha AesneHne. OCKONbKY BCE aKTMBHbIE OCLMIIOrPaMMbl UCMOMBL3YKT OAHY U Ty Xe
BPEMEHHYIO pas3BepTKy, TO Npmbop oTobpaxkaeT TO/IbKO OAHO 3HAa4YeHue A BCEX aKTUBHbIX
KaHasioB, KpOMe C/ly4yaeB, KOraa UCnosib3yeTcsa yBenmdeHne dpparmMeHTa (pacTaxka).

Fopun3oHTaNbHbIE 3NEMEHTbI YNpaBfieHUS MOryT M3MEHSITb FOPM3OHTasIbHbie MacwTab wm
NoNoOXeHne ocuuanorpamMmMm. [OpU3OHTasNbHbLIM LEHTP 3KpaHa - BpeMeHHas Touyka Havana
oTcyeTa AN ocumnnorpaMM. M3MeHeHMe ropu3OoHTanbHOro MacwTtaba npuBoAUT K
PacTArMBaHUIO WM  CXKATUIO OCUWIIOrpaMMbl OTHOCUTENbHO LEHTpa 3KpaHa. PerynaTtop
rOPU30HTANIbHOIO TMOJIOXEHUS M3MEHSET MOJIOXKEHME OCUMIIOrPpaMM OTHOCUTENIbHO MOMEHTa
3anycka.

N3meHeHMe ko3 duuMeHTa pa3BepTKM (rOPM3OHTAsNIbHOM LWKasbl) OCYLLECTBASeTCS Npwu
noMoLwn perynsatopa c-HC/S-nS. [loBOpOT perynstopa MO YacoBOW CTpenke yMeHbllaeT
3HayeHue KoadhdmumeHTa pa3BepTKN, NPOTMB YaCOBOW CTPE/IKM YBENYMBAET.

Tekylwee 3HadyeHMe KoadpduumeHTa pasBepTKM oTobpa)kaeTcsi B BEPXHEN 4YaCTu 3KpaHa,
OHO W3MeHsieTCs nMpu BpaweHuu perynsatopa. [uanasoH peryanmpoBkuM  KoadpdhuumneHTa
pa3BEPTKMU:

e 0T 500 nc/gen po 1000 c/pen - AKUIM-4135/1

e 0T 200 nc/pen no 1000 c/nen - AKNM-4135/2

e 0T 100 nc/pen oo 1000 c/nen - AKNM-4135/3

[Nns HacTpoWKM NapaMeTpoB rOPU30HTASIbHOIO OTKJIOHEHWUSI KOCHUTECh NMONs AecKpunTopa,
NosIBUTCS BCM/IbIBAlOLLEE MEHIO HACTPOEK.

o A. Tekywas HacTpomka KoaddpuumneHTa pa3BepTKu

A (ropm3oHTaNbHOM WKanbl)

Pa3sepTtka

200ps/ = B. Ctpenku AY ansa N3MEHEeHNA N3MEHEHNE
Ko dunumeHTa paseepTku (FOPU30HTANIbHON LWKasbl)

C. Tekylwas HacTponka 3a4epXKn 3anycka.

3agepxka C D. Ctpenkn AV ons perynvMpoBKW 3a4epXKW 3arycka
v E. YcTaHaBnmMBaeT 3a4epxKy 3anycka Ha HOJMb
Hone B F. YcTaHaBnuBaeT 3ajepXKy 3anycka B JIeBYHO 4acTb
3KpaHa
it F sy G. YcTaHaBnMBaeT 3ajepXKy 3anycka B MpaByk 4acTb
3KpaHa

MeHto CHopWHp H

H. OTkpbiBaeT MeHto Acquire / C6op nHpopmaLmmn

15.1 Bbi6opka

15.1.1 Teopwus BbI6OpKMU

Yacrtota KotenbHukoBa (HakBucra)

MakcnmanbHas 4actota (Fmakc), koTopyt 6e3 owmbok MOXeT uaMepuTb undposomn
ocumnnorpad B pexuMe peasibHOro BpPEMeHMU, paBHSAETCA MOMOBMHE 4acTOTbl AWMCKPETM3auumn
(famckp). 2Ty 4acToTy Ha3bIBalOT YacToTon KoTenbHMKOBA.

Fmakc=fanckp/2= Yactota KoTtenbHnkoBa
15.1.2 CraHpapTHas Bbi6opka

CraHpapTHas Bbibopka — O6blyHas AMCKpeTM3auus_B peanbHOM MacuwTabe BpemeHu. B
peXxuMe CTaHOapTHOW BbIGOPKM ocuunforpad 3anucbiBaeT KaXAyk TOYKY, MOSYYEHHYHO B
pe3ynbTaTe KaXAoro WHTepBana AUCKpeTuM3auun. Bcero ocumnnorpad MOXeT OCYLWeCTBUTb
cbop no 5000000 otcuyeTtoB B CekyHAy (MakcMManbHas 4yacTtoTa AuckpeTtusaumm 5 MMy, go 10
My B pexmme ESR). Tekylwee 3HayeHMe 4yacToTa AuUcKpeTusaumu oTobpaxaeTcs OKHe

43



napameTpoB cbopa MHdbopMaumm (BEPXHUI MNpaBOM Yron skpaHa). Ons WU3MEHEHUs 4acToThl
ANCKpEeTM3aumm HeobxoaAMMO MNOBEPHYTb PErynsaTop ynpaBieHus Ko3hMdULUMEHTOM pas3BepTKMU
(c-HQ).
Huxke paccMOTpeEHbI Cllydan UCKaXeHUs BXOAHOr0 CUrHana npu CAMLLIKOM HU3KOM YyacTtoTe
AVNCKpETU3aLnn.
¢ WUckaxxeHue ocUMUIIOrpaMMbl: KOrga 4actota ANCKpeTM3aunm CNULLIKOM HU3KA,
TO HEKOTOpble MapaMeTpbl BXOAHOro CUrHana TepstoTca M oTobpaxaemas Ha
3KpaHe ocuuiiorpaMMa MOXeT CUJIbHO OTNNYATbLCS OT peasibHOro CUrHana.

e HeBepHOe nocTpoeHue ocuw/IJIOrpaMMbl: KOorga 4acrota AMCKpeTusauumu,
bonee 4yeMm B [ABa pas3a HUxXe daKTUYeckon 4YacToTbl CuUrHana (4acroTa
KoTenbHnkoBa), 4acToTa CurHasa BOCCTAHOB/IEHHOrO M3 JaHHbIX Bbl6OpKK
MeHbLUEe aKTUUYeCKOM YyacToTbl curHana. Hanbonee pacnpocTpaHEHHbIM SIBNSETCS
CraXxXuBaHUe N AXUTTepP Ha 6bicTporo g poHTa.

e MoTtepsa nHdopMaumMmn: Korga 4yactota ANCKPETM3ALMM CULLIKOM HWU3KA, CUrHan
BOCCTQHOBJIEHHbIA M3 BbIGOPOK AAHHbLIX HE OTpaXkaeT MoHYK WHdOopMaUnio

TeKyLiero curHana.

/\ /g\ UMnynbc Hcues
| >

15.1.3 YacrtoTa AMCKpeTn3aLMM 1 NoJioca NponycKaHusa

Monoca nponyckaHus ocuwnnorpada, 370 4yacToTa MNpM KOTOPOM aMnauTyaa BXOAHOMO
CurHana, nogaep>xuBaeMmon ctabuabHOM MO YPOBHIO, YMEHbLUUTCS Ha 3KpaHe ocumnnorpada Ha
3 dB (- 30% owubka amnautyabl). Ons obecnevyeHuss 3asBAEHHON MNONAOCbI MPOMyCKaHWUA
yacToTa AMCKpeTusauum ocuunnorpada Ao/HKHA COOTBETCTBOBATb CEAYIOLEMY 3HAUYEHMUIO:
fs=2fbw (rme: fs - vacrota amckpetusaumm, fbw — 4vacTtoTbl monocel NponyckaHus). YactoTa

KoTenbHukoBa - fn.
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CornacHo gaHHom TEOPUU, BCE BXOAHbIE YAaCTOTHbIE KOMMOHEHTbLI CMITHA1a, CBbllWe MNos10Chl
nponyckaHus 6y,D,YT OTCEYEHbI, HArNaAAHO 3TO BbIrNAAUT TaK:

0nb
_3'5'5 e

OcnabneHwve

- N Em o E F E D R mm R Em R

fn

—h
w

HacToTa —p

TeM He MeHee, LI,VId)pOBbIe CUrHanbl MMEKT 4YaCTOTHbleé KOMMOHEHTbl BblWe HeCYLLI,e17I
4acToTbl (NPAMOYIObHbIN CUTHAN COCTOUT U3 CMHYCOMAANBbHOMO CUrHama C HecyLen 4YacToTon 1
6EeCKOHEYHOro Ymcsa HeYETHbIX FApPMOHUK), M, KaK NpaBuio, B NMoaocCkl Nnponyckanms 500 My m
HMXe, ocumnnorpad nmeet NAayccoBO YaCTOTHYO XapaKTEPUCTUKY.

0 ab i ! !
_3'5'5 __________ ettt ——— _I‘.._v_f ______

OcnabneHue

Hano>|<eHv1é 4yacToT
[ e

s

fs/d N fs

YacToTa ———p

OrpaHu4yeHmne nonockl Nnponyckanus ocumnnorpada (Fbw) 1/4 yacTtoTbl ANCKpeTU3aLMN
(Fs/4) ymeHbLIAeT 4acTOTHbIE KOMMOHEHTbI Bbille YacToTbl Hakeucra (Fn)

Ha peanbHO npakTuke MOATBEPXAEHO, 4YTO 4acToTa AUCKpeTuM3auun AO0JIKHA B YeTbipe

pasa npesblWwaTb nosocy nponyckaHusa (fs = 4BW). lNpu TakOM COOTHOLUEHUW CriaxuBaHue
CTAHOBUTCH MeHblUe, Ha/T0XEeHHbIE YaCTOTHbie KOMMOHEHTbl ocnabnsatTcs.
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15.2 MeHi0 c60opa nHpopmauum

Cnocob6 cbopa mHdbopMaumm - 3TO Ccnocob BbIBOPKM AUCKpPeTOB (CIMMIOB, €ANHUYHbIX
oTtcyeTtoB) npu oumdpoBke BXOAHOro curHana. B npouecce npeobpasoBaHuss BXOAHOrO
aHasloroBoro curHana B uudpoBytd ¢GOpMYy BO3MOXHblI pasfiMyHble cnocobbl 06paboTku u
npeacTaB/ieHMs BXOAHOIO CUIHana Ha aucnsee ocuuanorpada.

g CBOP MHO

A. Bbibop pexunma nHtepnonaumm kTepnonsyys

B. Bbibop pexuma cbopa nHdpopmaunm (Fast/BbicTpbin nnn X
Low/mMensieHHbIN) Pexwm C6opa

C. Bbi6op pexuma c6opa aaHHbIXx (Normal/Bbi6opka, Peak Mean
Detect/MukeTekT) Gopkap

D. Beibop pexuma ynpasneHus namsateio (Auto/ABTO, ke
Fixed Sample Rate/®ukcnpoBaHHas gncKpeTnsaums
n Fixed Memory/®ukcnpoBaHHasi NaMATb)

E. Bbibop rnybuHbl namaTtu

F. BbI30B AManoOroBoro okHa CErMeHTUpPOBaHHOW pa3BepTKHU

G. BkntoveHune/BbiknoyeHme pexmma ESR  (yBenuuenue
MaKCMManbHOW YaCcToTbl AUCKPETU3aLmn)

H. BkioyeHne/BbIKIIOUEHNE pexuMa oTobpaxeHua curHana

B ¢dopmarte XY.

Fny6bunHa namatu: B ocumnnorpadax cepum AKNM-4135 makcuManbHbIn 06beM NaMsaTu
Ha kaHan coctaBnser 500 MBb B ogHOKaHalbHOM pexume. [nybuHa namsatm ob6o3Hadaer
KONIMYEeCTBO TOYeK CurHana, Kotopblie ocumnnorpad MoXxeT 3axBaTUTb 3a OAUH 3anyck.

Onsa Bblbopa AAWHBI NamMATM HeobXoAMMO HaxaTb KHOMKY , B OTKpbIBLUEMCS
MeH BblbpaTb nyHKT Mem Depth/Bei6op [lamsaTv. B OTKpbIBLUEMCS CrUcKke BbibpaTb
HeobxoaMMyIO ANMHY nNaMsaTW, KacaHWeM WM Bpawass YyHUBepCasbHbIA perynatop, Ans
noaTeepXxaeHus Boibopa HaxaTb perynartop.

O6bem namaATu, nogaepxusaemolit ocunnnorpadamm cepum AKNM-4135 B 3aBUCMMOCTU OT
yMCna aKTMBHbIX KaHaNoB, YKa3aH B cnegyouwen tabnumue:

OavH aKTMBHBIN KaHan | [lBa akTUBHbIX KaHana | Tpu nnu yeTbipe
aKTUBHbIX KaHana
2.5K 2.5K 2.5K
5K 5K 5K
25K 25K 25K
50K 50K 50K
500K 500K 500K
2.5M 2.5M 2.5M
5M 5M 5M
12.5M 12.5M 12.5M
25M 25M 25M
50M 50M 50M
125M 125M 125M
250M 250M
500M

CooTHoWweHMne FJ'IY6VIHbI namMsaTy, 4acCToOTbl ANCKpeTn3aunmn n AJTNHbI CuUrHana
YAOBNETBOPAET YPABHEHUIO HUXKE:
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OnnHa namatn = yactota guckpetmsaumn (BbI6OpOK B CEKYHAY) X ANIMHA OCUMINOrpaMMbl
(c/men x gen)

UHTepnonaumsa. B pexnMe gmckpeTvMsaumm CuUrHasa B peasibHOM BpPEMEHM, Ha 3KpaHe
ocumnnorpadga otobpa)katTcs ANCKPETHblE 3HaYeHus BbIGOPOK curHana. Ecnm ctpouTb curHan
TONIbKO MO 3axBa4eHHbIM AUCKPETHbIM Bbi6OpKaM, ero AOCTOBEpHOCTb 6yaeT oTnmyaTb OT
peasibHOro BXOAHOI0 CMrHassa. 3TO XOpOoWOo 3aMeTHO NMpW aHa/n3e CUrHasaa € 4actoTon 6an3Kom
K yacTtoTe AuckpeTusaumn. Ncnonb3oBaHue wmHTeprnionaunm Sinx/(X) no3BoasieT 3HA4YUTENbHO
YBE/IMUYNTL [AOCTOBEPHOCTb OTOOpaXKeHMs CurHana npu 4yactoTax CUrHasa ConocCTaBUMbIX C
YacToOTOM AUCKpETM3aumn.

X: JInHerHaa mnHTepnonsauus, cambii NPOCTOMA CNocob MHTepnoasunm, coeanHsieT
ABE UCX0AHble TOUKM MPAMON TNHUEN.
Sinc: nHTepnonaumsa Sin (x)/x

JInHelHas nHTepnonaums

Pexxum cb6opa: «bBbicTpbii» aBNSeTCS HACTponkor no  ymon4vaHuo. AKWUM-4135
obecneuynmBaeT 0OYEHb BbICOKYK 4acToTy O0O6HOBNEeHUA GOpMbl curHana B ObICTPOM pexuMme.
«MeaneHHbIN» pexuM HaMepeHHOo 3amensnisieT o6HOBeHWe curHana.

15.2.1 Cnocob6 c6opa nHdopmaumn

Normal (Bbi6bopka): CraHgapTHas Bblbopka — OO6blyHast AMCKpPETM3auUWUsi_B peanbHOM
MacwTabe BpeMeHun. B pexume cTaHgapTHOM BbI6GOpKM ocuumniorpad 3anucbiBaeT KaxAayro
TOYKY, MOMYYEHHYK B pe3yfbTaTe KaXAoro uHTepsana guckpetusaumu. Bcero ocuwmnnorpad
MOXeT ocyLwecTBuTb céop Ao 500 M oTcyeToB (B O4HOKAHaNbHOM peXxume), B 3aBUCUMOCTU OT
TMNa ocuwunnorpada U YNCI0 UCMNOMb3YyeMbIX KaHasnoB, B COOTBETCTBUM C BbIGpaHHOW ANVHHOWM
namMaTM U NOJOXeHMeM nepeknodaTtens BPEMA/OEN. Pexum ctaHpapTHOM  BbI6OpKM
yCTaHaBAMBaETCa NO YMOAYAHUIO NMPU BKIOYEHUN ocunnnorpada.

Peak (MukoBbl pAetekTop): PexuMm «[WKOBOrO J[eTeKTOpa» WCMNOAb3yeTcs ANS
obHapy>xeHuns BCNIecKoB AanTenbHOCTbio OT 200 NC M CHUXKEHUS BEPOSTHOCTM BO3HMKHOBEHMUS
NCKaxXeHnn npu oTobpaxkeHunm curHana. B aToM pexmMme 3anoOMMHAKOTCA MUHUManbHble WU
MaKCMMasibHble 3Ha4YeHMs 3a BCe BpeMsl HAaKOMMNeHUss OTCYETOB. DTOT pexuMm yaobeH, Hanpumep,
npu nUccreaoBaHUM CUrHana coaepikallero perynspHble KOpoTkne Bblbpochl. Tak e B AaHHOM
pexume ocumnnorpad MoxeT oTobpasnTb BCE UMMYbCbl, ANUTENbHOCTb KOTOPbIX COMOCTaBMMa
C NepMoAoM ANCKpeTM3aunm.

WHTepBanbl NMKOBOM AeTeKuun

1 2 3 4 5

TN
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Normal/Bbibopka MnKOBbLIN AETEKTOp

Average/YcpeaHeHue — 3TO MHOMOKpaTHOE CJIOXEHMEe MocCneAoBaTesIbHbIX 3anuncemn
ocuMnIorpaMMm C HeOAMHAKOBbIM BecoM. lpu CTabuibHOM CUMHXPOHM3AUMK pe3yfbTupylouee
cpegHee 3HaYeHMe MMEeEeT KOMMOHEHT CNy4YamHOro wyMa HuUxe, YeM y OAMHOYHOWN 3anncun. Yem
6onblwe KagpoB HaKanaMBaeTCcs, TeM MeHbwe wyMm. B ocumnnorpadax cepun AKWUIM-4135
obpaboTka B pexuMme ycpeoHEHWUs OCYLLeCTBAsSeTCa Ha anmnapaTHOM YpOBHeE, M03TOMY
ocumnnorpad MoxeT NOAAEPXMBATb BbICOKYH CKOPOCTb 06HOBNEHUS CUrHana.

Onsa cbpoca HakoMAeHHbIX 3Ha4YeHUn B pexnme ycpegHeHus HeobxXoaAMMO Ha)kaTb KHOMKY

Clear Sweeps| Ha nepegHen naHenwu.

Normal/Bbibopka Pexxnme ycpeaHenuns (128)

MpuMmeuaHue: PexuM ycpeAHEHUs PeKOMEeHAYeTCs MCMOoNb30BaTb TOMbKO  Afis
nepuoanyYecKmx CUrHanoB Co CTabunbHOM CMHXPOHMU3aLMeln curHana.

Hi-Res/Bbicokoe pa3pelueHue.

B naHHOM pexume cbopa nMHdopMaumm ocumnnorpad GunbTpyeT curHana, nogaBnass WyMm
B BbICOKOYACTOTHOM obnactu, bnarogapsa demy ynydwaercsa oTHoweHwe curHan/wym (SNR). B
pe3ynbTaTe MNOBbIWAeTCs paspelwatowass cnocobHocTb ocuwmnnorpada. Ans ocuyunnorpados
cepumn AKNM-4135 obpaboTka Hi-Res peann3yeTtcs Ha annapaTHOM YpPOBHE, MO3TOMY OH MOXET
NnoAAEpP>XNBATb BbICOKYIO CKOPOCTb OOHOBMEHUSA curHana.

Normal/Bbibopka Hi-Res (3 6uTa)

B pexunme cbopa paHHbIX B BbICOKOM pa3peweHun He Tpebyetcs, 4Tobbl CcurHan 6bin
nepnoanyeckuM, u He Tpebyetcsa ctabunbHbIl 3anycK, HO M3-3a uMdpoBoi huabTpaunmM nosoca
NponyckaHmsa cuctembl ocumnnorpada byaer cyxaTtbcsa. Hem 60nblie YMCo paclinMpeHHbiX 6uT,
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TEM yXe nosioca nponyckaHms. Hmxe npueeaeHa MHGoOpMauns no COOTHOLWEHUIO Mexay butamu
Hi-Res 1 nonoco nponyckaHus:
e +1 6uT: 0,25*anckpeTnsaunm, NosiHas aHanorosas nNosioca NpPonycKaHms
+2 6uT: 0,115*anckpeTmsaunm, orpaHmdeHmne nosockl nponyckauma go 1,15 My
+3 6uT: 0,055*anckpeTmsaunm, orpaHmyeHmne Nosochl nNponyckaHma o 550 My
+4 6ut: 0,028* gnckpeTnsaumnmn, orpaHMyYeHne NoaoCkl nponyckaHmsa go 280 Mly
+5 6uT: 0,014*anckpeTmsaunm, orpaHmMYeHme nNosochbl NponyckaHmsa o 140 My
+6 6ut: 0,007*gnckpeTnsaunm, orpaHMYeHe NoaoCkbl Nponyckanmsa go 70 My
+7 6uT: 0,0035*aMckpeTmsaumm, orpaHnM4YeHmne rnoaockl NnponyckaHusa go 35 My,
+8 6uT: 0,0017*aMckpeTnsaummn, orpaHMYEeHne nosioCbl NponyckaHus 4o 17 My

15.2.2 YnpaBneHuve naMsTbio

MyHKT MeHl ynpaeneHus NamMATblo MO3BONSET OnpeAenuTb Kak ocuunnorpad 6byaer
BbIMNOMIHATb 3axBaT CUrHana u o6paboTky BbIGOPOK.

Auto/ABTO:

JaHHbIN pexuMm ynpasneHus namsaTblo YCTAHOBJEH NO YyMmonyaHuw. [ocne Bbibopa
MakCuManbHOW TrNybuHbl nNamMaTW, ocumnnorpad aBTOMATMYECKM HacTpavBaeT 4acToTy
AVNCKpeTmn3aumm n rnybuHy namstn B COOTBETCTBUM C BPEMEHHOW pa3BEPTKOMN.

MpuHUMN perynnpoBKN COOTBETCTBYET cneaytowen dopmyne:

Yactota aunckpetusauymm = riiybuHa namsatv / KosgpduumeHT pa3BepTkmn*10

MpumeyaHume: [lMog MakcuMManbHOW TNyO6MHOMW NaMsATM MOHUMAETCS YCTaHOBJIEHHbIN
BEPXHUI npeaen obbeMa namsiTv, Bblaensgemon ocuunnorpadgom. GakTuyeckmne ToUKM BbiIbOpKMU
CBSi3aHbl C TeKyLUeN BPpeEMEHHOM pa3BEPTKON M MOryT ObiTb MeHblIe 3a4aHHOro obbeMa nNnamMsaTu.
NHdopmaums o pencreyrowen rnybmHe namMaTM M 4yacTtoTe AUCKPETU3auuMn npu Bbi6paHHOM
KoaddpuuneHTe passepTku oTobpaxaeTtcsa B none geckpmntopa “Passeptka”.

Fixed Sample Rate/®ukcnpoBaHHas 4acToTa ANUCKpPeTU3aumn:

B nAOaHHOM pexuMme, 4yacTtoTa AUCKpeTM3auum uMeeT (QUKCUMPOBaAHHOE 3HaueHue,
ocuunnorpad aBTOMaTM4YeCKN perynumpyet rnybuHy naMsTM B COOTBETCTBMW C YCTaHOBJIEHHbIM
3HayeHneM KoapdununeHTa pa3BepTKnU MU NpUBEAEHHON Bbile GOPMYION.

Fixed Memory/®unkcmpoBaHHasaA NaMATb:

B paHHOM pexuMe, rnybuHa namaTM umeeT (UKCMpOBaHHOe 3HadeHwe, ocumniorpad
aBTOMATM4YeCKN perynupyet 4acTtoTy AUCKPEeTM3auMu B COOTBETCTBMU C  YCTAHOBJIEHHbIM
3HayeHneM koadbduumeHTa pasBepTku. [pn HebonblWOM 3HaueHMU KoadduuMeHTa pa3BepTKU
(Hanpumep, 1 Hc/pen) rnybuHa namsaTM NpeBbIWAET BpeMs MOSHOro otobpaxXeHwusi, No3ToMy
HEeob6Xx0AMMO YMeHbLUTb MacwTab 3axBayeHHbIX AaHHbIX A5 MPOCMOTPa BCeX COOpaHHbIX
OAHHbIX B peXuMe 0CTaHOBKMU.

15.2.3 Camonuceuy

Ons nepexoga B pexuMm camonumcua HeobXoAUMO HaxaTb KHOMKY Ha nepegHen
naHenu npubopa.

B pexume camonucua ocuwunsorpamMMma MeaneHHo otobpaxaeTcs Ha 3KpaHe C npaBa Ha
neso. [pun BKAYEHUU pexuMa camonucua Ko3dhPUUMEHT pasBepTKM aBTOMATUYECKU
ycTtaHaBnumBaeTcsa Ha 50 mc/gen, ecnn paHee 6bina BkaoyeHa 6onee 6bicTpas passepTka, wnu
He U3MeHsaeTcs, ecnu passepTka 6bina 6onee 50 mc/aen. B pexume camonucua CMHXpOHU3aUms
OTCYTCTBYET, YPOBEHb CUHXPOHM3aUUM He oTobpaxaeTrcs. OUKCMPOBAHHON TOUKON OTCUeTa
SABNAETCS MpaBblil Yron 3KpaHa M OTHOCUTCH K AAaHHOMY MOMEHTY BpeMeHW. Tak Kak Ha 3KpaH
BbIBOAUTCH HE CUHXPOHU3UPOBAHHbLIMA CUrHan, cnegoBaTenbHO, He oTobpaxkaeTcs npeasanyck.

[ns ocTaHOBKM BbiBOAA CUrHana Ha skpaH He0b6X0ANMMO HaXaTb KHOMKY .

Ons 0o4YMCTKM 3KpaHa M MOBTOPHOro 3amycka camonucua HeobxoAuMO MOBTOPHO HaxaTb
kHonky [Run/Stop).

Pexxum caMonuncua peKoMeHAYETCA WMCnoJsib30BaTb A4 UNccnegoBaHUA HU3KOYACTOTHbIX
CUrHanoB U UMUTALUNU JIEHTOYHOIO caMonucua.
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15.2.4 Pe>XMM cerMeHTUpPOBaHHOW NaMATH
KocHutecb Ha 3kpaHe ocuwunnorpada Acquire/CBEOP UH® > Sequence/CermeHT nAns
OTKPbITUS AMANOroBoro oKHa

B nOCNEfOBAT

A. BKAIOUNTE NN BBIKITIOUYNUTL PEXNUM

CerMeHTMpoOBaHHOM NamMsaTh CermenTTlam

B. YcTaHOBKa uncna cerMeHToB*

*MakcuManbHoe umncno cermeHtoB 80000, npwu B uvcncermen
MUHMMaNbHOW ANIMHE NaMAaTu U KoadhduumneHTe
pa3BepTkn < 50 HC

PexxuM cerMeHTMpOBaHHOM MNaMATU SBNSAETCS OAHMM M3 pexuMoB cbopa AaHHbIX, MpwU
KOTOpPOM He Bca obpabaTtbiBaemas AL wnHdopMaums BbIBOAUTCS Ha 3KpaH. B pe3ynbrate
MaKCMMalbHasi CKOpPOCTb 3axBaTa MOXeT 6biTb 60n1ee 750 000 ocumnnorpamMM/c, a BEpOSATHOCTb
perncTpaunm KOpoTKMX BbIBPOCOB B 3TOM C/lyyae 3Ha4YMTENbHO NOBbILWAETCS.

CerMeHTMpOBaHHbIA peXuUM WMeeT paf YHUKaNIbHbIX BO3MOXHOCTeW. Wcnonb3lysa ero,
MOXHO OrpaHMYUTb XONIOCTON WHTEpBaa MexXxay 3anyckKalWwMMU CUHXPOMMMYSbCaMu Ans
nocnefoBaTeflbHO MAYWKUX cerMeHToB. [pmbop MOXeT B Menbyahwmx noapobHOCTSAX
PErMCTPUpPOBaTb CJIOXKHbIE MOCNEeAO0BaTENIbHOCTM COObITUIA 3@ AJINTENIbHbIE  MPOMEXYTKM
BpPpEMEHWN, MPUN 3TOM UTHOPUPYA HE npeactaBndrolne UMHTEPECaA NEPUOAbl «MPOCTOA» MeXAay
3TUMUM COBBLITUSIMU. PeXmnM Mo3BONSIET TaKXe U3MepPSTb MHTEpPBasibl BPEMEHN MeXAY COObITUAMMK
B BbI6paHHbIX CErMeHTax, NCMo/b3ysd MakCMMasbHO TOYHYIO pa3BepTKy.

B cerMeHTMpoOBaHHOM pexume ocCuMSIorpaMMa COCTaBNAETCA M3 onpeaeneHHOro 4ucna
y4dacTkoB (cerMeHToB) (MKCUMPOBAHHOW AJIMHbLI. Perncrpaumsi CErMeHTOB OCYLLECTBASAETCS Mo
yCcnosunaM 3anyCka pa3BEPTKMU. Yncno cerMeHToB WU yCcnoBu4a 3anyCcKa 3a4aloTCa noJjib3o0BaTeENEM.
Mpouecc perucTpaumm CErMeHToB B Buae Tabnuubl B MOLIAroBOM pexume oTobpa)kaeTcs B
JIEBOWN BEpPXHEW YacTu 3KpaHa.

Mocne 3aBepuweHns cbopa AaHHbIX ocuunnorpad oTobpasnT BCe CErMeHTbl BMeCcTe Ha
sKkpaHe. Ecin BaM HeobxoaMMO MpPOCMOTPETb M MPOaHaNM3NMPOBaTb KaXAblh Kaap OTAEeNbHO,
MOMOXEeT pexuMm uctopmm (nogpobHoctn cMm. B pasgene <«Wctopus»). Pexum wuncropum
npeaocCTaBNAET METKU BPEMEHU ANA KaXX0ro CErMeHTa.

B pononHeHMe K MWHMMM3auWM MepTBOMO BPEMEHM, ApPYyroe MpPeuMyLlecTBO peXxuma
CeFMeHTMDOBaHHOVI namMaTn COCTOUT B TOM, YTO OH MOXET 3aXBaTblBaTb U 3aluUCbiBaTb peaKune
cobbITsSs B TeueHue ONUTENbHbLIX NEpPMoAOB BPEMEHW. Ocuvmnorpad) MOXeT 3axXBaTblBATb
HECKOJSIbKO COObITUI, KOTOpble YAOB/ETBOPSIOT YC/MOBUAM 3amnycka, UrHOPUPYS Mepuoabl, He
npeacrasndruwme  HMHTEPECaA MexXay cocegHnMu C06bITVIFIMVI, TeM CaMbiIM MaKCUMaJlbHO
MCNosb3ya MNaMATb CbOprI BOJIHbl. Bbl MOXeTe WCnosb30BaTb MOJTIHYKO TOYHOCTb BpeMeHHOVI
WKanbl cbopa AaHHbIX ANS N3MepeHUs BbiOpaHHbIX CErMEHTOB.

CerMeHT 1 CermMeHrT 2 CermMeHT 3

A

CoxpaHeHHanA
ocuunAnorpaMMa
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Mpumep:

BeBeaute nocnegoBaTesibHOCTbL MMMynbcoB € nepuogom oT 50 mMc pgo Cl. Bpewms
HapacTaHus MMNyJabCa COCTaBnseT 2 HC, a BpeMms cnaga - 100 HC; ANUTENbHOCTb MMMNyNbCa
coctasnsaet 108 Hc, a amnanTyda pasHa 1,6 Vpp. HaXMuTe KHOMNKY Ha nepeaHewn
naHenu.

YCTaHOBUTb peXunM CBSA3M Bxoaa no kaHany 1 DC 50 OM, a koadduumeHT oTknoHeHuns 500
MB / nen, BepTukanbHoe cMmeleHune - 1o 0. YCTaHOBUTbL YPOBEHb 3anycka paBHbiM 0.

Axun

% cnneii [Tl C6 3+ N M =
€ ymter G Avcnnei {1 CGopVind ™ Cumxp  $ Kypcopsl BVamepenns P4 Marem  [BJ Axanms {(C1) = 20.00000Hz B KkaH1

DC50 Passeprka CrHxp c1pc V&
X 500mV/ 0.00s 20.0ms/div XKpyumit 148V 16:31:24
FULL 0.00V 200Mpts 1.00GSa/s ®poHT  Hapact  2022/3/4

B 06bI4HOM peXxmnMme Ha 3KpaHe MOXHO MOoSYYUTb 5 MMNYNbCOB C YAaCTOTOM AMCKpeTU3aumn
1 My npu MakcnManbHOM rnybmnHe NnamaTu.

YcTaHOBUTL pexuM 3anycka «Single/OpHokpaTHbIA>», Ko3dduumeHT passepTkn 50
Hc/gen. BknwouuTb pexmnMm «Sequence/CerMeHTMpoOBaHHas NaMATb» W YCTAHOBUTHL
MaKCcuMManbHoe 4ucno cermMeHtos (46378 B aTOoM npumepe, no 80 000 B 3aBMCMMOCTM OT
KonnyecTtBa namMatTv u koadduuneHTa pasBepTku). [JoxaaTbCa 3aBeplleHus cbopa AaHHbIX,
3aTeM BCe CMrHasbl, YAOBNETBOPSAIOLWME YCIOBUAM 3anycka, oTobpa3saTcsa Ha aKpaHe.
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AKun
cnneit M ~ H* ennn D 2
€ yrunutel 0 fincnnein 171 C6opUp ™ Cumxp 3 Kypcopsl [MWamepenns D4 Marem [&) Axanms C1) = 20.00000Hz B KAH1

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

DC50 Passepika Cuxp  C1DC ¢ &

500mV/ 0.00s 50.0ns/div XKayumii  1.48V 16:36:42
0.00V 2.50kpts 5.00GSal/s ®poHT  Hapact  2022/3/4

B pexume «Sequence/CermMeHTUpOBaHHass NaMATb» CUrHana He oTobpaxkaeTcs Ha
3KpaHe A0 Tex nop, noka He 6yaeT 3aBeplleH 3axBaT AaHHbIX. Bo Bpems cbopa AaHHbIX Ha
3KpaHe oTobpa)kaeTcsl CHeTUYMK, NOKa3bIBaOWUNA KOIMYECTBO MNONYYEHHbIX CErMEHTOB.

Axun

crunei’ 1T . e M "
& Ywnwrer G Qucnnein 1T Copvigy ™ Curxp 3 Kypcopel [NVameperns D Marem Axanm3 e

B KAH1

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

Value 106.77ns 2.12ns 102.95ns

DC50 PassepTka Cruxp c1Dc
X 500mV/ 0.00s 50.0ns/div Kayumii 148V  16:36:
FULL 0.00V 2.50kpts  5.00GSa/s ©poHT  HapactT  2022/3/4

B naHHoM npumepe 53969 MMNynbCcoB MOryT 6bITb MONYYEHblI C YAaCTOTOM AUCKpETM3aunm
5 My Ha MakcMManbHoOM rnybuHe namsaTy.
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16 Uctopeus

Ocuunnorpad  obecneumBaeT  BO3MOXHOCTb  COXpPaHeHWe  BCexX  OCUWAI0rpamMm
NPUCYTCTBYIOWNX Ha 3KpaHe ocuwmnnorpada B BuAe MacCuBa AaHHbIX, A0 HaXaTus KHOMKWM
Ha nepegHen naHenu. B akTMBHOM pexmme cbopa AaHHbIX, AAaHHbIE 3aMMCbIBAOTCH
HenpepbIBHO, MpPU AOCTMXKEHUW MaKCUMANbHOrO 4YMCAa KagpoB MPOUCXOAUT UX LUKIMYHASNA
nepesanuch.

HaxmuTte KHOMKY Ha nepeaHeii naHenm unm HaXMuUTe
«Analysis/AHann3>History/UcTtopusi», 4TObbl BbI3BaTb ANANOroBOE OKHO.

A. BKIOYNTb UK BbIKIOYNTD PEXUM History List H 8 ucToPus

his. acq.time /\
Victopua

ncropuu

144 17: 32: 48. 369186

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

C. BKAOUYUTb WK BbIKAOYUTL Tabnuuy No. Kagpa
17:32: 48. 367186

D. Twun oTo6pa)eHus BpeMeHu B J444d

17: 32: 48. 366186

Tabnuue Tabnuua
17: 32: 48. 365186
E. Bbibop pexuma BOCnpounsBeaeHus
; 4 Tun Tabnppis!
F. BocnpousBegeHue Ha3aAa 17: 32: 48. 364186 L D
ensra
aBTOMaATU4YeCcKu 17: 32: 48. 363186 A
Pexwm Bocnp E
May3a -

BocnpounsseneHue snepea

|

aBTOMaTMYECKM
G. YcTaHOBKa MHTepBana BpeMeHu
Mexay ABYMS KagpaMmu npwu

aBTOMaTn4e€CKoOM BOCNpon3BeEAEHNN

>

H. Tabnwuua, otobpaxaeT MHAEKC Kagpa
WuTepean G
M METKY BPEMEHU ANS KaXAoro

Kaapa.

Ocumnnorpad aBTOMaTU4YeCKM COXpaHSAET nonydeHHble Kaapbl. OH MOXeT xpaHuTb Ao 80
000 kappoB, HO MX KOJIMYECTBO MOXET BapbMpOBATbCHA B 3aBUCUMOCTM OT rybuHbl NamMsaTu u
HacTpoek KoadduuMeHTa OTK/IOHEHUS. BkAoUMTE pexuM UCToOpuU, Toraa COXpaHeHHble Kaapbl
MOryT 6bITb Bbi3BaHbl U M3MEpPEHbI.

Mpoaonxute C NpUMMEPOM B pa3aese Bbiwe. B pexume nocnenoBateslbHOCTUM BCe CUIHanbI,
KOTOpble YAOBNETBOPSAIOT YCNOBUAM 3anycka, oTtobpaxkalTcsa Ha aucnnee. Ecam Bam HyXHO
HabnwaaTb 0AVH Kaap, Bbl MOXeTe MCMO/Ib30BaTb PEXUM UCTOPUMN.

Onsa Bblbopa KOHKpeTHOro kKazpa, HeobxoAMMO BK/UUTL PEXUM WUCTOPUU, ABaxXAbl
KocHuTecb obnactu Frame No/HomMep kapapa, nocse 4yero nosiBUTCSA BUpTyasbHas undposas
KnaBuaTtypa. Beectn umcno, Hanpumep «5412», ytobbl BbibpaTb 5412-11 cermeHT (ppenm).
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. AKun 5
& yuwter G Qucnnein 171 CGopvnd ™ Cunxp 3 Kypcopel M\Mamepenns DA Marem [ Awanmz Sl 8 wcToPus

Vicropus

No. Kagpa

5412/29208

Tabnuua

Pexum Bocnpouss

War

|

>

VkTepean

1.00us

DCIM Pazgeprka ESR Cuhxp c1pc
1X  500mV/div 0.00s 1.00us/div. Cron 0.00V  14:38:28
FULL 0.00V 100kpts 10.0GSals ®poHT  HapacT  2022/3/16

Puc. 15-1 BoiBoa 5412-ro kagpa, CErMeHTUPOBaHHO NaMATN B peXXUMe UCTopum

Onsa npocmoTpa nHdopMaumn No BpeMeHHOM MeTKM BbiIGpaHHOro Kaapa, HeobxoamMMmo:

B pexume wuctopum BKIKOUUTE OTOBpaxkeHne Tabnuubl, KOCHYBLIMCb MYHKTA MEHI0
List/Tabnunua ans BknwuyeHuss oTobpaxeHus Tabnuubl CO CNUCKOM KagpoB. B Tabnuue
oTobpaxkaeTca CNMCOK KaapoB C BPEMEHHOW METKOW, B AaHHOM npumepe 6yaet otobpaxkaTbcs
MeTKa COOTBETCTBYlOLWas Kaapy 5412.

PaszpelweHne No BpeMeHn COCTaBNAET MUKPOCEKYHAbl. BpeMeHHble METKM MOTyT UMETb ABa
BapuaHTa oTtobpaxeHusa, AcqTime/Bpems C6opa nnn Delta T/PasHuua BpemeHn, Acq
Time cooTBeTcTBYEeT abCOMIOTHOMY BpeMeHW Kaapa, CUHXPOHM3MPOBAHHOMY C 4acamu
ocumnnorpada peanbHOro BpeMenun; Oenbta T - 3TO MHTEpBaN BpeMeHn cbopa AaHHbIX MexXAay
cocefHMMW ABYMS KajpaMu, OH rMoKa3aH Ha cnegywowen auarpamme kak 50 Mmc, uTo
COOTBETCTBYET nepmnoay hakTMyeckoro curHana.

History List

History List
his. acq.time his. deltat

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 5410 00:00:00. 050000
00:51:37.745635 5411 00:00: 00. 050000

00:51:37.795635

5412  00:00:00.050000

AcqTime/Bpemsa Cb6opa Delta T/Pa3Huua BpeMmeHu

B [fononHeHMe K YyKasaHWI Kaapa BPYYHYH, PEeXuM UCTOpuuM NoaAepXuBaeT
aBTOMaTU4yeCcKoe BOCNpOU3BeAEHUE:

HaxaTb dyHKUMOHaNbHYO Knasuwy II, 4TO6bI BOCMPON3BECTU CUIHAN C TeKyllero Kagpa
Ha nepsblI.

HaxxaTb YHKLMOHANbHYIO KiaBuwy I, yTo6bI ocTaHOBUTL BOCMpou3BeaeHune.

HaxaTb dyHKUMOHaNbHYO Knasuy A, yo6b BOCMNPOM3BECTM CUrHas C TeKylero Kaapa
[0 nocnefHero.

KocHutecb  obnactm  UHTEpBas  BpeMeHu, 4TOb6bl  KOHTPONMPOBATb  CKOPOCTb
aBTOMaTUUYeCKOro BocrnpousBeaeHuns. B npouecce aBTOMaTUYECKOro BOCMPOU3BEAEHUS CMUCOK
aBTOMaTU4YeCKM NPOKpy4yMBaeTcs A0 TeKyLllero Kaapa.

54



17 YBEJINMEHUNE (PACTAXKA) CUTHAJA (ZOOM)

OyHKkuMa pactsaxkm (ZOOM) wucnonb3yetrca Anst yBeNMYeHUs BblAENEHHOW 4acTu
OoCUMINOrpaMMbl U AETaSIbHOIO U3yYeHUs CUMrHana.

Ona BkAwodeHns YyHKUMKM pacTsSXkKM HEOBXO0AMMO Ha)xaTb perynstop €-Hc/S-nS. 30Ha
PacTSXKU BblaeneHa ABYMS BepTMKaNbHbIMU KypcopaMu. MI3MeHeHne pa3Mepa OKHa pacTsKKu

Y
c HC

-

OCYLLECTB/ISIETCS BpalleHMeM perynstopa Bpema/aenenue (c-Hc/s-ns). i)
Onsa BbIxoaa M3 pexuMma pacTsaXKuM HEOH6X0AMMO MOBTOPHO Ha)aTb perynatop c-Hc/S-nS.

SIGLENT Tng'd
& Utility CJ Display i Acquirs [8. Msasura ™ Math & Analysis = f= 200,0000kHz 5 ACQUIRE

k hits  Trigger
50 0m\Vide ) 2 00us/div Aulo 0
.00V 40 Dkpts 200GSals Edge Rising 2019/10/431

Fopu3oHTanbHOEe nonoxeHne o06nacTu MacwTabupoBaHUS, FOPU30HTaSIbHOE MNOJIOXEHUNE
dOopMbl CuUrHana, ropu3oHTallbHbIA MacwTab OKHa MacwTabupoBaHMS W TFOPU3OHTANIbHbIN
MacwTab OCHOBHOMO OKHa MOryT YNpPaBfsaATbCS Pa3fIMUYHbIMU XECTaMU, KaK yKaszaHo Huxe:

OTperynupynTte ropuMsoHTasibHOe MNoJsioXXeHne obnactu MacwTabupoBaHUs, NepeTackuBas
BJIEBO MM BNpaBo MacwTabupoBaHus, nam o61actu ocUUAIOrpaMMbi.
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i, Dolay: 1 44us]

OTperynMpyﬁTe FrOPNU3OHTA/NIbHOE MOJZIOXEHUE CUIMHaNa, nepetawme BEBO WU BMNpaBoO

Zoom (O 1.00ustd, Delay: 1 4dus

Zoom [Dvv: 10 Dusid,
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18 CUCTEMA CUHXPOHU3ALUUN (TRIGGER)

CncrteMa CUMHXpOHM3auuM NO3BONSET oOnpeaenuTb YCNOBMSA 3anycka curHana. Koraa
CUrHan KaHana CUMHXPOHM3auMWM  COOTBETCTBYET 3afdaHHbIM  YyCM0BMSM, ocuwunnorpad
OCYyLEeCTBASET 3axBaT CUrHasaa wm ero crabunbHoe oTobpaxkeHuss Ha 3kpaHe. B umdposbix
ocumnnorpagax BXOAHOM CUrHan oTobpaxaeTcs HenpepbiBHO, HO TOJIbKO BbIMOJIHEHUE
3aZlaHHbIX YCITIOBUN CUHXPOHM3aUMKM rapaHTMpyeT cTabunbHoe oTobpaxkeHne curHana.

Huxe npuBegeHa cxema cbopa uWHdopMauun. [lofoxeHMe TOUKM 3anycka pa3BepPTKM
onpefensercs KOHTPOJSIbHOW TOUKOM BPEMEHWU W YCTAHOBJIEHHOWM 3a4epXXKoW 3anycka.

Touka 3anycka pa3BepTKu

Mpeasanyck lMocnesanyck

N _/
e

MamaTte ocunnnorpada

HacTpoikn cxembl CUHXPOHM3AUMK AOSXHbI 6blTb OCHOBaHbl Ha OCOBEHHOCTAX BXOAHOMO
CUrHana, 3To ycnosue Heob6xoamMo A 6bICTPON HAaCTPOWMKKM U 3axBaTa cuUrHana.

Ocuunnorpadbl cepum AKUM-4135 obnagatoT pas3BUTOAN CUCTEMOM CUHXPOHM3AUMUMU,
obecneuunBalowen cneaywwue ycaoBua 3anycka: no @GPOHTY, MO CKOPOCTU HapacTaHus
dpoHTa, nNO AAUTENbHOCTM wuMnynbca, TB (BMAEO) cCurHanom, Mo WHTEepBany Mexay
uMnynbcamMm, MO MapaMeTpaM OKHa, MO0 paHTy, no wabnoHy (norndyeckne ycrnosus),
OT/IOXEHHbIM 3anycK, No 3agaHHon nocnegosatenbHoctn (IIC, SPIn ap.).

18.1 WMCTOYHMK CUHXPOHM3aLUN

B kauecTtBe MCTOYHMKA CUHXPOHM3aumm B ocumanorpadax cepumnm AKUM-4135 moxeT 6biTb
BblbpaH aHanorosbii kaHan (CH1, CH2, CH3, CH4 / KAH1, KAH2, KAH3, KAH4), kaHan
BHewHen cuHxpoHusauun (EXT, EXT/5 / BHELU, BHELWU/5) van MoxeT 6bITb BbINOSHEHA
CUMHXpoHM3auns ot cetn nutaHms (AC Line / CeTtb).

Ona Bblbopa MWCTOYHWMKA CUMHXPOHM3AUMKM HEeOo6X0AMMO HaxaTb KHOMKY Ha
nepegHen naHenu ocuunnorpada, B OTKPbIBLUEMCA MEHIO KOCHUTECh NMyHKTa Source/UCToOYHMK B
OTKpPbIBLUEMCS OKHe Bbl6paTb MCTOYHUK CMHXPOHU3ALMUMN.

BblbpaHHbIN NCTOYHMK CUHXPOHM3aUNM oTobpaxkaeTcs Ha geckpunTope Trigger, B HMXHEM
npaBoOM yriy aKpaHa.

AHanNoroBbIN BX0A4:

CurHanbel C aHanoroBbliX KaHanoB MoOryt O6biTb BblbpaHbl B KayecTBe CUrHanoB
CUHXpoHM3aumn. CMHXPOHM3aLMs NO aHANOroBOMY KaHasy BbIMOMHSETCH, AaXe eC/n OTKoYeH
BbIBOA, KaHana Ha 3KpaH ocuunnorpada.

Bxo4 BHELHEN CMHXPOHM3ALNN:

BHeEWHN WCTOYHMK 3anycka MoxeT ObiTb MCMOAb30BaH ANs MNoAayuM BHELIHero
3anyckatwuiero curHana Ha pasbem BHELU CUHXP B TOM cnydae, Korga aHanoroBble KaHasbl
ncnonb3ylTca Ana céopa AaHHbIX. pu BbibOpe UCTOYHUMKA CUHXpOHM3auun BHELW/S5 curHan
CUHXpOHM3auum, nogasaembin Ha pa3beM BHELWU CUHXP 6yaet ocnabnen B 5 pas.

CeTb:

B kauecTBe WCTOYHMKA CUrHana CUHXPOHM3aUUKM MOXeT 6biTb WUCMNOb30BAaHO CeTeBoe
nepeMeHHoe HanpsXXeHne Ha BXoAe pas3beMa nuTaHua ocumnnorpada. [aHHbIA UCTOYHKUK
CUHXpPOHM3aUMN MOXET O6biTb MCNONb30BaH ANs OTOOpa)KeHUst OTHOLWIEHUMN MeXAYy CUrHasaom
(HanpuMep, oCBeTUTENbHble YCTPOMCTBA) WU NMUTaHMs (NuTaHue npubopa). Tak xe, UCTOUYHUK
CUHXPOHU3ALMKN OT CETM MOXET ObiTb MCMONb30BaH A1 CMEXHbIX M3MEPEHUN dHepreTukn Ans
CTabunbHOCTU CUHXPOHMU3ALMKM CUTHanNa C Bbixoda TpaHchopMaTopa.
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18.2 HacTpoiika CMHXpPOHM3auum
KocHuTecb nons Aeckpuntopa cucTeMbl CMHXpoHusaumun (Trigger) ans goctyna K MeHK
6bICTPbIX HACTPOEK CMHXPOHM3aUMK. nanoroBoe oKHO 0To6pa3nTcs B NpaBoOM 4YacTu 3KpaHa.

CuHxp A. TekywMuin ypoBeHb 3anycka
T A B. Crtpenku ans nameHeHus ypoBHS 3arycka
0.00V C. YcraHoBKa ypoBHS 3anycka Ha 50% ot
YPOBHS CUrHana
ver wa 509% C D. PexuM paboTbl pa3septku ABTO (AUTO)
E. PexwunM ogHOKpaTHOro 3anycka pa3BepTKu
(Single)
ABTOR | OAHos Kayumis F. Pexwnm xayuwen passeptku (Normal)

Pexxum pa3B&pTkun onpeaensieT noBeaeHune ocuuanorpada Bce octasibHOe BPEMS OT/IMYHOE
OT MOMeHTa 3anycka. Ocuunnorpad npeanaraeT TPU peXxuMma pa3BepTKu:

® aBTOMATUYECKUN;

* XKAYLWNI;

® O[JHOKPaTHbIN.

Onsa Bbibopa pexuma paboTbl pa3BepTKM Heob6XoAMMO HaxaTb OAHY W3 KHOMOK ABTO,
XKaywmn v OgHOKP Ha nepefHen naHenwn ocumnnorpada s none 3AMNYCK.

ABTO (AUTO): oTOT pexuM pasBepTKu MOo3BOSSeT ocumnnorpady permcTtpuposaTb Aaxe
Te CUrHanbl, KOTopble He COOTBETCTBYIOT YC/IOBMIO 3anycka. Mpu oTCyTCTBMM MYyCKOBOr0 CUrHana
COOTBETCTBYIOLWEr0 YCNOBUAM 3anycka ocuuanorpad depes onpegeneHHbln nepuos (Kak
onpeseneHo HaCTpPOMKOW ANUTENbHOCTU pa3BepTKM) NMpousBeaeT camosanyck. B cnydae Takoro
dopcnpoBaHHOro 3anycka npouecc otobpaxeHus ocuuIIorpaMMbl Ha 3KpaHe HMKaK He CBs3aH
C CaMWM CUrHanoM, MnO3TOMY €eCnM nosABAsfeTca AEUCTBYIOWMA MNYCKOBOW CUrHan, TO
n3obpaxxeHne Ha 23SKpaHe CTaHoBATCA cTabunbHbIM. Jlobol  dakTop, BbI3biBalOWMUA
HecTabunbHOCTb OpPMblI CuUrHana, MOXeT ObiTb O6HapyXXeH B PpeXuMe aBTOMaTU4ecKoro
3anycka, HanpuMep, Npyu NpoBepKe BbiX0Aa UCTOYHMKA MUTAHUS.

XAOVILUMWA (Normal): Xaywmil pexum nepeBoauT ocuunnorpad B pexuMme 0XuaaHUs
BbIMOJIHEHUSA YCNIOBUN CUHXPOHM3aunmM u ocumnnorpad éyner perncrpmposatb GOpMYy CUrHaAN0B
TOJIbKO MpW BbINOJIHEHUW YCNOBWUIA 3anycka. [pu OTCYTCTBMM 3TUX YCNOBUIA ocumnnnorpad Xaér
X NOSIBSIEHNSA W Ha 3KPaHe COXpaHsAeTCs npeablaylias ocumaiorpaMmma, ecim 3To BO3MOXHO.

OAHOKPATHbIU (Single): B pexume oQHOKPATHOrO 3arnycka nocse HaxaTus KHOMKKU
ocuunnnorpad XAET BbIMNOJHEHNS YCNOBUWA 3anycka. Npu uX BbIMOAHEHUU ocuunnorpad
perncTtpmpyeTr oaHy ¢GOopMy curHana M ocTaHaBauBaeTcs. [MOBTOPHbIA OAHOKpPATHbLIA 3anyck

BO3MOXXEH MPM Ha)XaTuKn Ha KHOMKY |Single|.

18.3 VYpoBeHb 3anycka
Touka 3anycka onpeaensieTcs yYpoBHEM 3arycka M BbI6OpOM Hak/oHa (MON0XMUTENbHbIN
MW OTpMUaTesbHbIN (PPOHT).
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YpoBeHb 3anycka - [oporosoe Hanps»xeHue (B), npn KOTOPOM NPONCXOAMUT 3amnyck.
Monb3oBaTenb MOXET YCTaHOBWUTb YPOBEHb 3anycka, A1 BblbpaHHOro aHanoroBoro
KaHana, noBopaymBasl KHoMnky-perynstop Trigger/YpoBeHb.
Mpn HaxaTum KHoMku-perynatopa Trigger/YpoBeHb, MpPOUCXOAMUT YCTAaHOBKA YPOBHS
CcurHana sanycka Ha 50 % amnauTyabl oCUMNOrpamMM.
4

YpoBeHb 3anycka oTo6paxaeTcs MapKepoM N pacrnosioXXEHHbIM B JIEBOW YacTU SKpaHa.

mmoowp

Bbi6op TMNa CMHXpPOHM3aLMK

Bbli6Op MCTOUYHMKA CUHXPOHU3ALMUM

Bbli6op TMNa Hak/oHa

Bbli6op TMNa 3aZ1ep>KKM CUHXPOHU3ALUN

Bbi6op Tuna cBa3un

BkOYNTb / BbIKNOYXUTL NOAAB/IEHNE LIYMOB.

Koroga dyHKUMA BK/OYEHA TUCTEpe3ncC Tpurrepa
yBe/IMUMBAETCSA, MO3TOMY MOMEXOYCTOMUYMBOCTb Lienu
Tpurrepa Bbllle, HO 4YyBCTBMTENbHOCTb TpuUrrepa
yXyALaeTcs

BblgeneHue 30HbI (30H) CMHXPOHM3aL MK

18.4 Bwuabl CMUHXpOHU3aAUNMU

Bua cuHxpoHusaumm BblbupaeTca B MeEHK HacTpoeK CUHXPOHW3auuu, Ans 3Toro
HeobxoAMMO:

1. HaxaTb KHOMNKy Ha nepegHen naHenu npubopa.

2. B oTpbiBweEMca MeHIO KOCHUTECh NyHKTa Trigger Type/ Tun 3anycka.

3. OTKpoeTcs OKHO BblbOpa Buaa CUHXPOHU3aALMUN.

Ocuwunnorpadsl cepun AKUM-4135 nogaepxumeatoT cregyowme Bnabl CUHXPOHU3aLWN:

I}

=
i
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Edge/®pOHT — CMHXpPOHU3aLUMS NO DPOHTY

®poHT

WcTounmk
B

Cci

HaknoH
C

Hapact

Yaepkanue

Het

Ces3b Bxoga

E

DC

Ounetp Wyma

F

Obnactb

Slope/HakNoH - CUHXPOHM3ALUKUSA MO CKOPOCTU HapacTaHus

Pulse/IMNynbc — CMHXPOHU3AUMS MO ANUTENBHOCTU UMMNYbCa

Video/Bnaeo — cMHXpOHM3aLmMsa No napameTpam BMAeOCMIrHana

Windows/OKHO - CMHXpPOHM3aumsa no napameTpam okHa

Interval/WHTepBan - CMHXpOHM3aLMa N0 BPEMEHHOMY UHTepBany

Dropout/OTNnoXeHHbIN - OTA0XEHHbIN 3anycK



Runt/PaHT - CMHXpOHM3aLUMA N0 pPaHTy

Pattern/LLUa6bnoH - CMHXpOHKM3aUMA NO 3a4aHHOMY WabnoHy

Serial/MocnepoBaTenbHble AaHHbIE — CUHXPOHU3aUKMS N0 COObITUIO B
rnocnenoBaTeNIbHOM LLKHE

Qualifited/MNo kayecTBy — CMHXPOHM3AUNS NO ABYM COBbITUAM

Nth Edge/Mo N¢ ¢ppoHTa — 3anyck no N2 bpoHTYy, nocsne yka3aHHOro
BPEMEHW MPOCTOS

Delay/3agepxka — 3anyckK, Korga BpeMS 3a4€pXKU MexXAy MCTOYHMKOM A
M WUCTOYHMKOM B COOTBETCTBYET NpeAenbHOMY YC0BUIO

Setup/Hold/HacTpoiika/Yaep>xaHne — 3anyck, Korga BpemMsi YyCTaHOBKM
WUIN BPEMS yAepXaHUa COOTBETCTBYIOT NPUAENbHOMY YC/IOBUIO

18.4.1 CuHxpoHu3auunsa no poHTy

3anyck no @poHTY $SBNAETCA MpPOCTEAMWMM TUMNOM 3anycka. 3anyck Mo QpoHTY
NpoOUCXOAMUT, KOrga CUrHan nepecekaeT aMnaUTYAHbIN NOPOr, Kak C MOJOXWUTENbHbLIM, TaKk U C
oTpuuaTenbHbIM HaK/IOHOM, C BO3MOXHOCTbIO YAEpPXaHUSA 3anycka no 3a4aHHOMY BPEMEHHOMY
nHTepBany.

MonoXutenbHbli OTpuuyaTencHbIN
(PPOHT DpOHT

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

vhw

3anyck 3anyck

HaxaTb kHOMKy [Setup| Ha nepepHel naHenun npubopa, AN Nepexoda B MEHH
HaCTpPOEeK CMHXPOHU3aLUUM.
B OTKpbIBLUIEMCS MEHI0 KOCHUTEChb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3KkpaHe 3Hayka «PpoHT»

KocHuTecb nyHkTa Source/UcTo4YHmK v BbiIbpaTb UCTOYHUK CUTHaNa CUHXPOHM3aUnK.
KocHuTecb nyHkTa Slope/HakiaoH v BbibpaTb CUHXPOHM3AUUIO MNOMOXUTENbHbIM
¢dpoHTOM (Rising/PocT), cuHXpoHU3auuio otpuuatenbHbiM ppoHTOoM (Falling/Cnap)
WIn cuHXpoHusaumio no nwbomy dpoHTy (Alter/MonepeM), koTopbit ob6HapyXxeH
nepBbIM.

MoBepHYTb perynatop Ha nepegHen, B none ynpasneHus 3AMNYCK, ans
YCTaHOBKMW YPOBHS 3anycka.

KocHuTecb nyHkTa Holdoff Close/Yaepxx BbIKJI pnsa BknoueHns GyHKUUM 3a4epxKKu
3anycka. Onsa yCTaHOBKW BPEMEHU yAepXaHusa 3anycka HeobxoAuMO WCNOAb30BaTb
YHUBEpCasbHbI perynarop

MpuMmeuanume: [lpn Haxatum kHonkwm |Auto Setup| Ha nepegHen naHenu npubopa
ocumnnorpad BbINOHUTL ABTOMaTU4YeCKYK HACTPOWKy napameTpoB ocuunnorpada, ansg
onTuManbHOro otobpaxeHust curHana n Bblbepet pexnuM CMHXPOHU3auMKn No GPOHTY.

60



18.4.2 CvMHXpOHM3ALMSA NO CKOPOCTU HapacCTaHUS.

3anyck nNo 3aJaHHON CKOPOCTM HapacTaHusa unu cpesa ¢poHTa, onpeaensemMor NpoxoaoMm
OT nepeceyeHns B o nepeceyeHnss A MNOPOroBbiIX YPOBHENW B Te4YeHWe BpPEMEHMW, KOoTopoe
6onblue, MeHblle, HaxoguMTCs B npedenax WM BHe NpeaenoB YCTaHOBEHHOr0 BPEMEHHOro
nHTepBana. [Moporosble BeNYNHbI TaKXXe MOXeT ObITb 3a4aHbl.

BepXHWUi NOpPOroeblii ypoBeHb

HWXHWIA NnoporoBeklil YpOBEHb

CKOpOCTL HapacTaHusa

1. HaxaTb KHOMKY |Setup| Ha nepeaHen naHenu npmbopa, ANsa Nepexos B MEHK HaCTpoek
CUHXPOHU3ALMMN.
2. B oTKpbIBLWIEMCSH MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTech nanbuem Ha aKpaHe 3Hayka Slope/HakioH
KocHuTecb nyHkTa Source/MICTOYHUK v BbibpaTb UCTOYHUK CUIrHaNa CUMHXPOHM3aLUMK.
KocHuTecb nyHkTa Slope/HakioH v BbibpaTb CUHXPOHM3AUUIO MNOMOXUTENbHbIM
¢poHTOM  (Rising/PocCcT) WM  CUHXPOHM3auUMKO  OoTpuuaTenbHbIM  (POHTOM
(Falling/Cnap).

6. KocHuTecb nyHkTa Limit Range/3anyck Korga, ons Bblbopa yCcioBust CUHXPOHU3aLMK:
<= - Korga cKopoCTb HapacTaHusa MeHblle 3a4aHHOro 3Ha4YeHus;
>= - Korga cKopocCTb HapacTtaHusa 6onblie 3a4aHHOro 3Ha4YeHus;

[--,--]1 - Korga ckopocCTb B npegenax 3ajaHHoro gnanasoHa;
-=][-- - Korga ckopocTb HapacTaHus 6onblue nan MeHblle 3a4aHHOro 3Ha4YeHus.

7. KocHuTecb kHonkun MeHwo Upper Value/BepxHee 3Ha4 pnns yCTaHOBKW 3Ha4yeHUs
BEpPXHEro  BPEMEHHOr0  3HayeHus. YCTaHOBKa  3Ha4eHuUs  OCYLLEeCTBASETCSH
yHUBEpCanbHbIM perynsaTopoM. 3aTteM KOCHUTeCb KHonku Lower Value/HwkHee 3Had
AN YCTAaHOBKW 3HAUYEHUS HWXKHEro BPEMEHHOro 3HayeHus. HuxHee BpeMeHHoe
3HayeHue, He MoXeT bbITb Bbille BEPXHEro 3HayeHns u Ha obopoT.

8. YcTaHOoBMTE NOPOroBbliA YPOBEHb. YCTAHOBKY MOXHO BbINMOAHUTbL ABYMS Criocobamu:

8.1.4na 3TOoro HeobxoAMMO KOCHYTCA AecKpunTopa
CMHXp W B OTKpbIBLLEMCA OKHe BblibpaTb Level
Upper/Bepx YpoB3Hay wnu Level Lower/HuxH
YpoB paAna ycTaHOBKW 3HAYeHUS BEPXHEro Wiwu

kAW

CHHXp

Bepx YpoB -

HUXHEro noporosoro YPOBHSI. YcTaHoBKa 2.54V
OCYLIECTBNAETCS C  MOMOWbI  BUPTYanbHOM

KNaBuaTypbl WAM  KYpPCOPHbIMW  KHOMKaMW Ha HuxH Ypos
aKkpaHe npubopa. kY

8.2.ln9 yCTaHOBKW MOPOroBOro  YpOBHA  MOXHO
UCMoNb30BaTb perynsarTop B rone 3anyck.
MosopoT perynatopa U3MeHsaeT 3HayeHue
MOpoOroBoro YpOBHS, Ha)XaTue Ha perynsarop
nepeKkn4yaeT BBOA MeXAY BEPXHUM U HUXHUM e
3Ha4yeHuneM.

¥cT Ha 50%

Apto  OpHokp Hoywwia

9. KocHuTecb KHOMKWM ynpaenenus Holdoff/YaepxaHne p[ns BKAOYEHUS YHKLUMK
3a4epXKu 3anycka. [na yCTaHOBKM BpEMeHW yAepXaHus 3anycka Heobxoaumo
NCNONb30BaTb YHMBEPCA/bHbIA perynaTop.
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18.4.3 CvMHXpOHM3aLMSA NO YC/NIOBUSM AJZINTENIbHOCTU UMNyJibCa

3anyck Mo OKOHYaHWUIKO TMONOXUTENBHOrO WKW OTpUUATENbHOrO0 WMMyfAbca, Koraa
ONNTENbHOCTb MMNyfbca 6onblle, MeHblle, HaxoauTca B npeaenax WauM BHe nMpenesnos
YCTaHOB/IEHHOW ANUTENbHOCTMU.

ONvTenbHOCTb OTpUUATENBHOrO UMNYJ/bCca

OnuTenbHoOCTb

NONOXUTENBHOIO wpanyn bCa
I

uhw
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““““““““““““““““““““““““““““““““““ YpoBeHb 3anycka

] 1
OnutensHocTb
oTpuUUaTeNbHOro UMNynbca

HaxaTb KHOMKy |Setup| Ha nepegHen naHenn npubopa, AN nepexoda B MEHHO
HaCTPOEeK CUHXPOHU3aLUN.
B OTKpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3KpaHe 3Haudka Pulse/Umnysibc H .

KocHuTecb nyHkTa Source/UcTo4HmK v BbiIbpaTb UCTOYHUK CUTHaNa CUMHXPOHM3aUnK.

MoBepHYTb perynsartop Ha nepeaHen, B none ynpasfeHUs CUHXPOHU3ALMEN,

ANS YCTaHOBKM YPOBHS 3anycka.

KocHuTecb nyHkTa Polarity/MonspH nns Bbibopa NoOASpHOCTM MMMYJibCa, NO KOTOPOMY

bynet BbIMOJIHATbLCA CUHXPOHM3aLMA Positive/llonoxuntenbHas nnm

Negative/OTpuyatenbHas.

KocHuTecb KHOMkKW ynpasneHus Limit Range/3anyck Korga, nns Bbibopa ycnosus

CUHXPOHMU3aUMN:

e <= - [INUTeNbHOCTb MMMYyJIbCA MEHbLUE 3a4aHHOr0 3Ha4YEeHUS.

Mpumep: npu yctaHoBku ycnoBua < 100 HC, 3anyck npousonaeT npu obHapyxeHuu
MMNynbca C AnTenbHoCTbio MeHee 100 Hc.

f=— 100 Hc —=] f+—100 He—|
_ | I -

e >= - [InnTenbHOCTb MMNyfbca 6onblle 3aJaHHOr0 3HaUYEeHus.
Mpumep: npu yctaHoBkM ycnoBus > 100 Hc, 3anyck npousongeT npu obHapy>XXeHuu
nMnynbca ¢ AnutenbHoCcTbo 6onee 100 Hc.

3anyck

[=—100 Hc—=] =100 Hc—] _—3anyck
| | I

e [--,--]1 - Koroa anutenbHOCTb uMnynbca 6onblle HUXKHEro npegena u MeHblle
BepxHero npegena.

Mpumep: npu yctaHoBku ycnoBus > 100 HC n < 300 HC, 3anyck npousonaeT npu
obHapy>XXeHnn MMnynbca B YKazaHHOM Anana3oHe, Mmexay 100 1 300 Hc.

[=-100 Hc—=] |=—— 300 Hc —=| +—200 Hc —=] __3anyck
| | L |

o ==][-- - Korga pnutenbHoCTb uMnNynbca 6osblie BepXHero npegena m MeHblle
HWUXXHero npeaena.




18.4.4 CuvHXpoHM3aumsa no napamerpam TB curHana
B 3TOM pexuMme cxemMa CUHXPOHU3auUW [aeT BO3MOXHOCTb CUHXPOHM3auUWW MNOSHOro
TEeNeBM3MOHHOIo CcurHasna, Bblbopa NOASAPHOCTM BuAeOCUrHana, Bbibopa CUCTEMbl LBETHOro

TENEBNAEHNA,

Bblbopa TB-ctpokn, wn TB nona. Ocuwmnnorpadbl cepun AKWUM-4135

noaaepXXmBatT CUHXPOHM3AUMUIO MO creaylwmM Tvnam uBeTHoro TenesmgeHmsa: NTSC, PAL,
HDTV u nonb3oBaTeNbCKMii BapuMaHT HAacTpPOEK BMAEOCUIHanNa.

1.

2.

uhw

HaxaTtb KHonky [Setup| Ha nepegHelr naHenn npubopa, ANa nepexoda B MeHK
HaCTpPOEK CUHXPOHMU3ALNN.
B oTkpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbLeM Ha 3KpaHe 3Havka Bugeo .
KocHuTecb nyHkKTa Source/UcTo4HMK n Bbl6paTb MCTOYHUK CUTHANa CUHXPOHU3aUUN.

MoBepHYTb perynaTop YpoBeHb Ha NepeaHel, B Mose ynpaBieHUss CUHXPOHMU3aUMEN,

[ANS YCTAHOBKM YPOBHS 3anycka.

6. KocHuTecb nyHkTa Standard/CraHgapt n4nns  Bblbopa Buaeo  cTaHgapTa.
Ocuunnorpadbl cepun  AKWUM-4135 nogaepxusaloT cneaywowme Budbl BUAEO
CTaHAapToB.

CraHgapT Tun CnHxponMnynbc

NTSC YepeccTpoyHas Bl-level
PAL YepeccTpo4Has Bl-level
HDTV 720P/50 [MporpeccuBHas Tri-level
HDTV 720P/60 MporpeccuBHas Tri-level
HDTV 1080P/50 lMporpeccuBHas Tri-level
HDTV 1080P/60 lMporpeccuBHas Tri-level
HDTV 1080i/50 MporpeccuBHas Tri-level
HDTV 1080i/50 MporpeccuBHas Tri-level
Monb3oBaTenbCKUin

Monb3oBaTenb TakXe MOXET 3aAaTb COOBCTBEHHblE HaCTDOVIKM CTaHAapTa, Ana 3Toro

Heobxoammo BbibpaTtb TMN Custom/[l1o/1b30Bar.

YacToTa KkaapoB

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

Yucno cTpok

300 ~ 2000

Yucno nonen

1,2,4,8

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

pasBepTka

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

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

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

(3HayeHue cTpokn)/4 (4:1)

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

(3Ha4yeHue cTpokmn)/8 (8:1)

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

3HauyeHne CTPOKKN MOXET yYCTaHOB/IeHO B agnana3soHe oT 300 go 2000.

Huxe npepctaBneHa Tabnuua, roe Ha npuMmepe 800 CTpoKM MoKasaHa B3aMMOCBA3b

Bbl6Opa CTPOKM, MONs, pasBepTKM M TOUYKM 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 1,2,4 van 8 4:1 200 1,1~2,1~4, 1~8
800 1,2,4vnn 8 8:1 100 1, 1~2, 1~4, 1~8

7. KocHuTecb nyHKkTa Sync/CuHxp. Ans Bblbopa ycnosus 3anycka. Ansa nwboro Ttuna
TENeBM3MOHHOIO CUrHasa MOXHO 3ajaTb TUN CUHXpOHU3auwuu Any/J/lo6ori wnn

Select/Bbibop.

Any/J1060/ — CUHXPOHM3aLMS NO JIOH6OMY FOPU30OHTAIbHOMY CUHXPOUMIYJIbCY;
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Select/Bbibop - BbIGOP MOAS W CTPOKM CUHXPOHM3aumu. Ons Bbibopa HaxaTb KHOMKY
ynpasneHunsa MeHw Line/Ctpoka wnwn Field/llone, BbibpaTb 3HadyeHWe YyHUBEpPCabHbIM
perynsiTopom.

Huxe B Tabnuue npuBeneHa MHGOPMaUUS O KOMMYECTBE CTPOK B MoJsie AN Kaxaoro m3
BWAEO 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 CvHXpoOHM3aLUMsa NO NnapaMeTpaM OKHa
B 2TOM pexmnme CMHXPOHM3aLUMKM 3anyCcK NpoMcxXoamT, Korga ypoBeHb CMrHana BbIXOAUT 3a
npeaenbl YCTAHOBIEHHOI0 «OKHa» (nepecekaeT BEPXHIOK WUAN HMXKHIOK FpaHuubl).

FOpPW30HTaNbHLIA MapKep 3anycKa

BepxHAA
rpaHMLya

HUuM¥HAAR
rpaHMLa

EcTb ABa BMAa OKOH: abcontoTHoe U OTHOCUTenbHoe. OKHa WMMET pasfiMyHble MeToAbl
KOpPpPeKTUPOBKW YpPOBHSA 3anycka. lNpu Bbibope oOkHa abCoMTHOroO TUMNa, HUXHUA U BEPXHUWN
YpPOBEHb 3amnycka MOXHO peryampoBaTb COOTBETCTBEHHO C MOMOLbLIO PYYKU perynsatopa
YCTaHOBKWM YpOBHSA. [lpn BblbOpe OKHa OTHOCUTENbLHOrO TuNa, AOCTYMHa Pperyamposka
LEeHTpasibHOM OCUM YpPOBHSA 3amnycka, WM 3HayYeHue OTCTPOMKU HUXKHEW W BEepxXHeW rpaHuy oT
ueHTpa.

Ecnn HWMXHWUA WM BepxHWUI MNOPOroBble YPOBHW HaxoAAaTCa B npeaenax AvanasoHa
aMMAnTyAbl CMrHana, CMHXpoHusauum 6yaeT BbINONHATHCA KakK MO HapacrakloweMmy, Tak 1 no
cnagatowemy dpoHTYy.

Ecnv BepxHWM NOpOroBbl YpOBEHb HAaXoAMUTCA B npeaenax auvanasoHa YpoBHSA CUrHana, B
TO BpPeMS KaK HMXXHWI MOpPOroBbi YPOBEHb BbIXOAWUT 3a npefensl AnanasoHa YpOBHSA CUrHana,
CUHXPOHU3auuna 6yaeT BbINONHATLCS TONIbKO MO HapacTaloweMy (QpoHTY.

ECcnv HMXHWMI NOpPOroBbI YPOBEHb HaXoAMUTCA B npejenax Auvanas3oHa YPOBHS curHana, B
TO BpeMs KakK BEpPXHWUIA NOPOroBbIi YPOBEHb BLIXOAUT 3a Npefenbl Ananas3oHbl YPOBHSA CUrHana,
CUHXpOHU3aumMsa 6yaeT BbIMNONHATLCA TONBKO MO cnajgawwemy dpoHTY

HacTtpoitikn Absolute/A6conoTHOro TMNa OKHa.

1. HaxaTb KHOMNKY Ha nepeaHen naHenu npubopa, AN MNepexofa B MEHIO
HaCTpPOEeK CMHXPOHU3aLUUM.

2. B oTKpbiBLWIEMCSH MEHIO KOCHUTEChb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbuem Ha akpaHe 3Haudka Window/OkHo

KocHuTecb nyHkTa Source/UCcTo4YHMK v BbIGpaTb UCTOYHUK CUTHasNa CUHXPOHU3aLNK.
KocHuTecb nyHkTa Type/Tun okHa pns Bbibopa Absolute/A6co/iloTHOro okHa.

[INs yCTaHOBKM MOPOroBOro YPOBHS MCMOMb30BaTb perynstop YposeHbl/|Level B none
3AMNYCK Ha nepeaHen naHenu npubopa.

7. KocHuTecb kHoNku ynpasnenusa Holdoff Close/Yaep>x BbIKJl1 ana skntoyeHns GyHKUNK
3a4epXKu 3anycka. [na yCTaHOBKM BpEMeHW yAepXaHus 3anycka Heobxogumo
MCNoNb30BaTb YHUBEPCAsIbHbIN PErynsaTop

ouAw
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HacTtpoiiku Relative/OTHOCMTENbHOro TUNAa OKHa.

1.

ouAw

HaxaTb KHOMKy |Setup| Ha nepegHen naHenn npubopa, ANS Nepexoda B MEHH
HaCTPOEK CUHXPOHU3ALUMN.
B oTkpblBLUEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3KkpaHe 3Hadka Window/OkHo

KocHuTecb nyHkTa Source/UcTo4YHmK v BbiIbpaTb MCTOYHUK CUTHaNa CUMHXPOHM3aUNK.
KocHutecb nyHkTa Type/Tun okHa nns Bblibopa Relative/OTHOCUTE/ILHOIO OKHa.

Ona yCcTaHOBKM 3HAUeHMI UCNOoMb30BaTb pPEerynsTop , B nosie 3AMNYCK Ha
nepeaHen naHenwn npubopa. HaxaTb perynsartop AN USMEHEHUS Harpas/ieHus
OBWXEHUSA rpaHuL, OKHa.

KocHuTecb kHonku ynpasnenus Holdoff Close/Yaep»x BbIKJI ans BkntodeHns GyHKUNK
3a4epXKn 3anycka. a8 yCcTaHOBKM BpeMeHW yaepxaHua 3anycka Heobxoammo
NMCNONb30BaTb YHMBEPCANbHbIA Perynsatop

18.4.6 CuHXpoOHM3aUuMUsa NO MHTEepBany

3anycK nNo BTOPOMY MOJIOXUTENbHOMY WM OTpuuaTenbHOMY (pPOHTY, KOrga NpOMeXXyToK
BpeMeHn Mexay @poHTamu 60nblue, MeHblle, HaxXOAWTCA B npefenax WAW BHE Mpenesnos
YCTaHOBIEHHOI0 BPEMEHHOro nHTepBeana.

vhw
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LA mﬁj

— | i

3anyck 3anyck

HaxaTb KHoMKy |Setup| Ha nepeaHen naHenu npubopa, ANA nNepexoja B MEHK
HaCTpPOEeK CMHXPOHU3aLUNM.
B oTKkpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbuem Ha akpaHe 3Hauka Interval/VIHTepBan
KocHuTecb nyHkTa Source/VCTOYHUK n BbI6paTb MCTOYHUK CUIFHAMa CUHXPOHM3aLUmu.
B pasapene meHwo Slope/HaksioH KacaHWeM BbibpaTb CUMHXPOHM3AUWUIO NONOXUTENbHbIM

dpoHTOM (Rising/PocT), nnu CUHXPOHM3ALUNIO oTpuuaTenbHbIM bpoHTOM

(Falling/Cnaga).

KocHuTecb nyHkTa Limit Range/3anyck Korga, ans Bbibopa yCnoBUS CUHXPOHM3ALMUN:

e <= - (MeHblle 33a4aHHOr0 3Ha4yeHusd): 3anycK, KOraa WHTepBas BPEMEHU [0
BTOPOro MONOXMUTENbHOr0 WKW OTpuuaTesnbHOro ¢GpOoOHTa MeHblle 3aAaHHOro
3Ha4yeHwus.

e >= - (6onblle 3afaHHOro 3Ha4yYeHUd): 3anycK, Korga MHTepBan BpPEMEHW A0
BTOPOro rMOJIOXKUTENBHONO WAM oTpuuatenbHoro ¢poHTa 6onblle 3adaHHOro
3Ha4YeHus.

e [--,--] - (B npegenax 3agaHHOro gmanasoHa): 3anyck, Korga nHtepsasi BpeMeHMu
00 BTOPOro MONOXWUTENIbHOro MnuM oTpuuatenbHoro ¢poHTa 6osblie 3aaaHHOro
3HAYEHUS HUXXHEro npeaena U MeHblle 3a4aHHOro 3Ha4YeHns BEPXHEro npeaena.

e ==-][-- - (BHe npegenoB 3adaHHOro AuanasoHa): 3anyck, Korga wuHTepBsan
BPEMEHM A0 BTOPOro MOJIOXUTENbHOrO WAK oTpuuatenbHoro @poHTa 6onblie
3a4aHHOr0 3HayeHWs BepxHero npegena W MeHblle 3af4aHHOro 3HayeHus
HMXHEro npeaena.

Mocne BbIbOpa YCNOBMSA CUHXPOHM3AUWM, HaXaTb KHOMKY YNpaBJfieHUSI MEeHIo
(<=, >=, [--,--1, --1[--) v BbINOAHUTb YCTAHOBKY WHTEpBana BpPEMEHU C
MOMOLLbIO YHMBEPCANbHOrO peryasTopa.



7.

KocHuTecb nyHkTa Holdoff Close/Yaepxx BbIKJI pns BknouyeHns GyHKUUM 3a4epXKKu
3anycka. [Onsa yCTaHOBKW BPEMEHU yAepXXaHus 3anycka HeobxoAuMO WCNOAb30BaTb
YHUBEPCASbHbIA PerynsaTop

18.4.7 OTnoO>XeHHbIN 3anyckK

3anyck npu nponagaHuMn curHana Ha Bpems 6onblle 3a4aHHOM0 Mo ycnosuo poHTa nnm
COCTOSIHMS.

YcnoBue «(poHT>»

3anyck, Korga BpeMeHHow uHTepsan (AT) oT MOMeHTa, korga gpoHT (MK cnag) BXo4HOro
CUrHana nepecekaeT 3aAaHHbIA YPOBEHb 3arnycka A0 TOFrO MOMEHTA, Korga crneaytowmnn GpoHT
(vnn cnap) nepecekaeT 3adaHHbI YpoOBEeHb 3anycka, 6onblle YCTaHOBJIEHHOrO BPEMEHMU
oXmpaHua. Kak nokasaHo Ha pUCYyHKe Huxe.

" —

T T L

Ianyck 3anyck

YcnoBue «CoCTosiHue»
3anyck, Koraa BpeMeHHon uHTepBan (AT) oT MOMeHTa, Koraa GpoHT (Man cnaa) BXo4HOro

CurHana

nepecekaeT 3aZlaHHbI YpOBEHb 3anycka A0 TOro MOMeHTa, kKoraa cnag (unu

cneaywwmnn  GpoHT) nepecekaeT 3aAaHHbIA YpOBEHb 3anycka, 6o0nblue YCTaHOBEHHOrO
BPEMEHWN OXXNAAHUA. Kak rnokasaHo Ha PUCYHKE HUXE.

> s

T

3anyck 3anyck

HacTpoiku OT/NI0XKEHHOr0 3anycka Mo yC0BUI0 «®pPOoHT>».

1.

vhw
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HaxaTb KHoOMKy [Setup| Ha nepegHen naHenu npubopa, [Na nepexoda B MEHIo
HacCTPOEK CUHXPOHMU3ALNN.
B oTkpbiBwEMCS MeH0 KocHuTeck nyHKTa Trigger Type/ Twumn 3anycka.

KocHuTecb nanbueM Ha akpaHe 3Haudka Drop Out/OTt/ioxeHHas

KocHuTecb nyHkTa Source/VCTOYHUK n BbI6paTb MCTOYHUK CUIFHAMa CUHXPOHM3aLUmu.

B paspene MeHio Slope/Hak/ioH v BblbpaTb CUHXPOHM3AUMIO MNOSOXUTENbHbIM
dpoHTOM (Rising/PocT), nnu CUHXPOHM3ALUNIO oTpuuaTenbHbIM bpoHTOM
(Falling/Cnan).

B pasnene meHto OverTime Type/Tun BpemeHu BbibpaTb Edge/®poHT.

B paspene wMeHw Time/Bpemsi, BblbpaTb 3HadeHWe BpPEMEHMW, WUCMONb3ys
YHUBEpCasbHbIlA perynsTop.

KocHuTecb nyHkTa Holdoff Close/Yaepxx BbIKJI pns BkntouyeHUs GyHKUUU 3a4epXKKu
3anycka. [ns yCTaHOBKM BpPEMEHW yAepXaHus 3anycka HeobxoauMmMo WCMonb3oBaTb
YHUBEpCasbHbIA perynsTop.



HacTpoMKM OTNIOXKEHHOro 3anycka no ycsioBuio «CocrosiHne» .

1.

uhw

HaxaTtb KHonky |Setup| Ha nepegHel naHenn npubopa, AN nepexoga B MeEHIO
HaCTpOeK CMHXPOHU3aLUMN.
B oTkpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nNanbueM Ha 3KpaHe 3Hadka Drop Out/O1ioxeHHas

KocHuTecb nyHkTa Source/UcTo4YHmK v BbiIbpaTb UCTOYHUK CUTHaNa CUHXPOHM3aUNK.

B paspene w™eHw Slope/HaksioH v BbibpaTb CMHXPOHM3AUMIO MNOJIOXUTENbHbLIM
(dpoHTOM (Rising/PocT), nnu CUHXPOHM3ALNIO oTpuuaTenbHbIM (poHTOM
(Falling/Cnag).

B pazpgene meHw OverTime Type/Tun BpemeHu BbibpaTb State/CocrosiHue.

B paspene wMeHw Time/Bpems, BbibpaTb 3HadeHMe BpPEMEHWU, MWCMONb3ys
YHUBEpCasbHbI perynsaTop.

KocHutecb nyHkTa Holdoff Close/Yaepxx BbIKJI pns BknouyeHUs GyHKUUU 3a4epXKKu
3anycka. [Ons yCTaHOBKW BPEMEHU yAepXXaHus 3anycka HeobxoAuMMO WCNOAb30BaTb
YHUBEpCasbHbIl perynsaTop.

18.4.8 CuHXpOHM3aLMA NO paHTy

3anyck pa3BepTKu MO paHTy, onpeaensieMoMy 2 noporamu rno ypoBHIO U MO AAUTENBHOCTU
paHTa, KoTopas 6onblle, MeHblue, HaXoAMUTCA B npeaenax Uan BHe npeaenoB YCTaHOB/IEHHOrO
BPEMEHHOIO 3HAYEHUS.

BepxHuit noporossii|
YPOBEHb

HWXHWIA NnoporoebIn
YPOBEHb

[MonoXuTenbHbI PaHT UMNYNbLC

OTpuuaTtenbHblil paHT UMNyNbC

OTpuuatenbHbll  paHT MMNY/AbC MNepecekaeT BEPXHWUIM MNOPOroBbll YpOBEHb, HO He
nepecekaeT HMXHUN NOPOroBblA YPOBEHb.

MonoXuTenbHbIn paHT WMNYJAbC MNEepecekaeT HWXKHUIN MNOpPOroBbll YPOBEHb, HO He
nepecekaeT BEPXHUN NOPOroBbI YPOBEHb.

1.

uhw
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HaxaTb kHoMky |Setup| Ha nepeaHen naHenu npubopa, ANA nNepexoja B MEHK
HaCTpPOeK CMHXPOHU3aUNMN.
B OTKpbIBLIEMCS MEHIO KOCHUTEChb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha aKpaHe 3Haudka Runt/PaHT
KocHuTecb nyHkTa Source/VCTOYHUK N BbI6paTb MCTOYHUK CUIFHAMa CUHXPOHM3aLUmu.

B paspene meHtwo Polarity/lonsspHOCTs BbIbpaTb NOMASPHOCTb MMMYyJSbCa NO KOTOPOMY
6byaet BbIMOJTHATBLCS CUHXpPOHM3aUNS Positive/l10/10)kuT. (nonoxxutenbHas
nonspHocTtb) unu Negative/Otpuuat. (oTpuuaTesibHas NOASPHOCTL).

KocHuTecb nyHkTa Limit Range/3anyck Korga, ans Bbibopa yCnoBusl CUHXPOHM3aUNK
(<=,>=, [----]1or --][--).

B paspene meHio Lower Upper/BepxH HuXH yCTaHOBUTb 3HAa4YeHUs] BEPXHEro u
HMXXHEro NOporoBOro ypoBHS. YCTaHOBKa 3HAYEHUS OCYLLECTBASETCS YHUBepCasbHbIM
perynssTopoM WaMm BBOAUTCA C 3KpaHa npubopa. HuxHee 3HayeHMe MnOoporosBoro
YPOBHSI, HE MOXET 6bITb Bbille BEpPXHero 3Ha4yeHus n Ha 060poT.



8. KocHuTtecb nyHkTa Holdoff Close/Yaepx BbIKJI pns BknouyeHUs GYyHKUUM 3a4epXKKu
3anycka. [Onsa yCTaHOBKW BPEMEHU yAepXXaHus 3anycka HeobxoAuMO WCNOAb30BaTb
YHMBEPCAbHbIA perynsTop.

18.4.9 CvMHXpOHM3auUMA NO 3af4aHHOMY LWA6NOHY

CUHXpOHM3aUMsa pasBepTKM KOMOMHauMen CurHanoB OT  Pas/IMYHbIX  MCTOYHMKOB
(kaHanoB). MNMpwu co3paHnM yCoBUSA 3a4at0TCa YPOBHM AN KAaXA0ro U3 KaHasioB, KOTOpbie 3aTeM
CBSA3bIBAOTCS Mexay cobonm norumyeckumn dyHkumamm (U; WHE; WINW; WIW'HE), c
BO3MOXHOCTbIO YAEpPXXaHMA 3anycka no 3aJaHHOMY BpPEMEHHOMY MHTepBasny.

L———KaHan 1 Beicokuii

—— KaHan 2 Huskuii

"N" OcumnnorpamMmma

3anyck 1 3anyck 2

1. HaxaTtb kHonKy |Setup| Ha nepegHen naHenu npmubopa, AN Nepexoaa B MEHK HACTpoek
CUHXpPOHU3aUNN.
2. B OTKpbIBLIEMCS MEHIO KOCHUTEChb NyHKTa Trigger Type/ Tun 3anycka.

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

4. KocHuTecb nyHkTa Logic/Jlormka v C NMOMOLLbI YHMBEpPCA/NbHOIMo perynstopa BblbpaTb
normnueckoe ycnoeue: AND/U, OR/UJIN, NAND/WU-HE vnn NOR/HMN.

5. KocHuTecb nyHkTa Source Setting/Hactpotika UCTo4YHMKa, OTKPOETCS OKHO Bblibopa u
HaCTPOMKM UCTOYHMKA 3anyckKa.

6. Ans Kaxaoro WCTOYHMKA BblbpaTb normdeckuin yposeHb: Don't care//lio6oi,
Low/Hu3kuii wnn High/BbICOKNA.

e Low/Hu3KMI — yCTaHOBKa HU3KOIO JIOFMYECKOro YPOBHS A1 BbIBpaHHOro KaHana.
Hu3knin ypoBeHb — 3TO YpOBEHb HaMNpsXXeHWs MeHblle YPOBHS 3anycka W
MOpoOroBoro ypoBHs KaHana.

e High/BblCOKMIA - YyCTaHOBKa BbICOKOrO JIOFMUYECKOr0 YPOBHS ANs Bbi6paHHOro
KaHana. BbICOKWI ypOBEHb — 3TO YPOBEHb HanpshkeHusa 60sblue YPOBHS 3anycka U
MOpoOroBoOro ypoBHs KaHana.

e Don't care/JlroboW - norndyeckM YpoBeHb A/ BblOpaHHOro KaHana He
BblbMpaeTcs. Jliobbie NnapaMeTpbl KaHasna He YYNTbIBATCS NPU CUHXPOHM3aUnm.

e Ecnu gna oboux kaHanoB Bbl6paH pexum Don't care/J1io6on 10 curHan He byaer
CUHXPOHU3NPOBaH.

7. YCTaHOBKa 3HA4YeHWUS YPOBHS BbIMOJSIHAETCS PerysisiTopoMm Ha nepegHeln naHenu B
nosie CUHXpPOHMU3aUNN.

8. KocHuTecb kHoMku ynpaeneHus Limit Range/3anyck Korga, nns Bbibopa ycnosus
CuHXpoHmsaumn (<=,>=, [--,--] or --1[--).

9. B pasgene meHwo Lower Upper/BepxH HuXH yCTaHOBUTb 3HAYEHUS BEPXHEro U HUXHEro
MOpPOroBoro  YpOBHS. YCTaHOBKA  3HAYeHWUs  OCYLIECTBASIETCS  YHMBepCasbHbIM
perynsaTopomM Wam BBOAMUTCS C 3KpaHa npubopa. HmxHee 3HauyeHne NOporoBoro ypoBHS,
He MOXET b6bITb Bbllle BEPXHEr0 3Ha4YeHUs 1 Ha oboporT.
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10. KocHutecb kHonkn ynpasnenus Holdoff Close/Yaepxx BbIKJ1 pns BkaouYeHUs pyHKUNMU
3a4€epXKN 3anycka. [ns yCTaHOBKM BpeMEeHW yaepxaHus 3anycka Heobxoammo
NCNonb30BaTb YHUBEPCAsIbHbIA perynsTop.

18.4.10 CHUHXpPOHM3aLMA NO KauyecTBY

CMHXpOHM3aLUMsa NO KayecTBy — 3TO 3anyck no (POHTY CUrHasa nocne BbINOSHEHUS
onpenensemMoro rnonb3oBateneM kKeBanupuuupylowero ycnosus. TakmMm ob6bpa3oM, 3amnyck no
KayecTBy MMeeT ABa WUCTOYHWKA; OAMH SBMSIETCS UCTOYHWUKOM 3aryCcKoM Mo (poHTY, APYron —
KBaNMMOUUNPYIOLWNUA UCTOYHUK.

K kBannduumpyrlwmnMM UCTOYHMKAM oOTHocsTca «State/CoctosiHme», «State with
Delay/CocTosiHue ¢ 3agepxxkon», «Edge/®poHT» n «Edge with Delay/®poHT C 3aaepXKon».

Ecnn BbibpaH Tun «CocTtosiHMe», ocuuninorpad 3anyckaeTtcss Mo nepBoMy (poHTY, Koraa
KBaNnMMOUUMPOBaAHHbIA MCTOYHUK HAXOAWUTCH B YKa3aHHOM COCTOSIHUM (BbICOKOM WM HU3KOM).
Ecnu BbibpaH TMN «CoCTOSsHME C 3a4€epXXKON>», TakxXe AOCTYMHO YC/I0BUE OrpaHUYeHnst BDEMEHM.

Kesanudmumpyrowumn
MCTOYHUK

3anyck no ppoHTy

A

3anyck CocTosiHne = Bbicokum
®poHT = HapacTarowmm

Ecnn Bbi6paH Tun <«®poHT», ocumnnorpad 3anyckaercs no nepBoMy GPOHTY nocne
yKasaHHoro ¢poHTa (HapacTaluwero Win cnagawuwero) KBaindULMPOBAHHOIO WCTOYHUKA;
ecnu Bbl6paH TN «OPOHT C 3a4epPXKKOW», AOCTYMHO YC/IOBUE OrpaHUYEHUS BPEMEHMU.

Keanuduumpyrowmi
NCTOYHUK

3anyck no ppoHTy

A

3anyck CocTosiHue = PpoHT .
®poHT = HapacTarowmumn
KocHuTechb obnactun Qualified Setting/HacTtpolika KauvecTBa ans BblboOpa
KBanMduUMpyoWero MUCTOMHMKA UM NOporosBbii  ypoBeHb. KocHutecb obnactm Edge
Setting/Hactporika ®poHTa, 4Tobbl BbI6paTb UCTOYHUK CUMHXPOHU3AUMK MO DPOHTY, NOpPOrosoe
3HA4YeHME M HAKIOH.
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18.4.11 3anyck no N-my ppoHTY

CuHXpOHM3aumsa curHana no N-My @poHTY aHanormMdHa no HacTpolke npoCcTomn
CUHXPOHM3aLUM No GPOHTY. 3anycK NMPOUCXOAUT MOC/e BbINOSIHEHUS 3a4aHHbIX MOJib30BaTeNeEM
YC/IOBMI BPEMEHW NPOCTOS M uncna GppoHTOoB. MNpuMep Ha PUCYHKE HUXKe MoKasbliBaeT yC/oBue
3anycka Mo 3ajaHHbIM MapaMeTpaM: Korga BpeMs MpPoCTos Mexay nocnenoBaTelbHOCTAMU
MMMY/IbCOB MPEBbIWAET YyKa3aHHOE BpeMs MPOCTOs, OH 3anyckaeTcss no TPETbeMY 3aAHEMY
(dpOHTY NocnenoBaTeNbHOCTM UMIMYbCOB.

| < Bpems > 3anyc1<$

npocTos

U U JERERA

18.5 Ypep>xaHue 3anycka

QOYHKUNA yAepXaHUA — 3TO AOMOSIHUTENIbHOE YCNOBME ANS pexXmMma CUHXPOHM3auuu no
dpoHTY. OHa MoOXeT ObITb Bblpa)XeHa KakK WHTEpBas BPEMEHW WU KOMMUYECTBO COObITUIA.
OyHKUMA yaepaHua 6510KMpyeT CXeMy CUHXPOHM3auWMW Ha 3adaHHblii Nepuoj BpeMEeHU Wunu
Konn4yectBo cobbiTUM nocne nocnegHero 3anycka passepTtku. CobbiTus — 3TO ciydau, Korga
MMeeT MeCTO BbINOSIHEHWE YyCNOBMIM 3anycka. Cneaylowmin 3anyck NponsonaeT, Koraa ucrtekyT
yCnoBusa yaepxaHusa n 6yayT BbINOSIHEHbI OCTallbHbIE YCNOBUS 3anycka.

QOYyHKUMA yAepXaHUA UCMOAb3YETCA ANA nofyyeHus cTabuabHOro 3anycka Ha COCTaBHbIX
nepuoanyeckmx curHanax. Hanpumep, ecnn U3BECTHO KOMWYECTBO WU ASIMTENbHOCTU
3/1IeMeHTapHbIX CUrHanoB, 06pa3yloWnMX COCTaBHOM CWUrHan, TO MOXHO 3abnokupoBaTb WUX,
BbiIbpaB noaxoasiliee 3HayeHue yaepxaHusa. [oXoxue ycroBMS WCMONb3YHTCA B YCNOBHbIX
TUNax CUHXPOHMU3AUNN.

NHoraa MOXHO AOCTUMYbL CTabunbHOr0 OTOBpakeHUst NepuoamYecKUX CROXHbIX CUrHanNosB,
Ha/l0XXWB YCNIOBME Ha MHTEpPBAN BPEMEHU MexAy nocnenoBaTesibHbIMU 3anyckamu. B npoTUBHOM
cnlyyae 3TO BpeMsa OnpeaensieTcs TOMbKO BXOAHbIM CWUMHaNOM, PEeXMMOM CBSA3M W MOJOCOMU
nponyckaHusa npubopa. Bboibepute NoNOXUTENbHbIA MK OTpULATENbHbIAN 3anyCKatowWwnii GpoHT
N MUHMManNbHOE BPEMS Mexay 3anyckaMu. 3anycKalowWwmnin CUHXPOUMMYbC FEHEPUPYETCH, Koraa
6yAeT BbINOAHEHO YC/I0BUE 3anycKka Nocse NCTeYEHNS BPEMEHU BblAEPXKN, OTCUMTLIBAEMOIO OT
nocrnefHero cMHxpoumnynbca. MoxHo BbibpaTb N060M NpoOMeXyToK BpeMeHu oT 8 Hc Ao 30 c.
OTcueT BpeMeHU yaepXKaHua HauynmHaeTCs 3aHOBO MOC/AEe KaXAoro 3anycka.

18.5.1 3apepirkka Nno BpeMeHu

BpeMma yaepxaHus - 3TO BpeMS OXuAaHWsa ocuuniorpada nepes nOBTOPHLIM BKKOUEHNEM
cxeMbl 3anycka. Ocumnnorpad He cpaboTaeT, NoOKa He UCTEYET BpeMs yaepXKaHus.

Ncnonb3ynTe 3agepxKy ANS 3anycka Ha MOBTOPSIOWMXCA CUrHanax, KoTopble UMerT
Heckonbko pebep (Mnu Apyrux cobbITU) MexAay NOBTOPEHUAMU CUrHanoB. Bbl Takxke MoxeTe
ncnonbL3oBaTb YAEpXaHue Ans 3anycka no nepBoMy QPOHTY NakeTa, Koraa Bbl 3HaeTe
MUHUMaNbHOE BpeMs MexAay naketamu.

Hanpumep, Aana [goctmxeHusa CcTabunbHOro 3anycka MnoOBTOPSAOLWMXCS WMMYbCOB,
NMOKa3aHHbIX HA PUCYHKE HUXe, HeobXoaMMO YyCTaHOBUTL BpeMsa yaepxaHus (t) paBHbiM 200 Hc
< t <600 Hc.

_ Ynep)<aHue 13anyCK
r -
200 ns 600 ns

70



18.5.2 3apep>xka no cobbiTUO

CobbiTue yaep)xaHus - 3TO KONMYeCcTBO cobbiTMil, KOTOpoe ocumnnorpad cymTaeT nepea
MOBTOPHbIM BKJIlOYUEHMEM cCxeMbl 3anycka. Ocuunnorpad He cpabortaer, noka cobbiTus
YAEPXaHUS CYETYMKA He JAOCTUTHYT YCTAHOBJ/IEHHOrO 3HadeHus. Ha cnegywoweMm pucyHke
cobbiTMe yaepxaHus YCTaHOBJ/IEHO Ha 3, N CMIHanN 3anycKaeTcs Ha YeTBepToM (ppoHTe.

3anyck
B I

' yaepm'alme '
MapameTp Start Holdoff On/Mono)xxeHune 3agep>xkKun onpeaensieT HadasabHY NO3ULUIO
yaepXKaHus.

YaeprxaHue
CtapT 3axBaTa N
L pigly
/" Bpems nocnegHero sanycka VI\BaHVCK

MNocnegHUn 3anyck TyT

Acq Start/Crapt Touka - HadanbHas no3vuuns yaepXaHus - 3TO NepBasi BPEMEHHas
TOYKa, yaoBneTsBopsloWaAs YCAOBUIO 3anycka, Korga HauyuMHaeTcs 3axBaT [fAaHHbiX. B
NnpMBEAEHHOM Bblle MpuMMepe Kaxaoe yAep)XaHue HadyuHaeTcs C MNepBOro Hapacrarwouwero
dbpoHTa nocnenoBaTeNbHOCTU UMMYbCOB.

Last Trig Time/ MNocneaHsas CuHxpoHu3auumsa (Bpemsa nocnegHero 3anycka) -
HayvasibHas no3vumsa yaepXaHus - 3TO BpeMsl nMocneaHero 3anycka. B npuBeaeHHOM Bbiwe
npuMepe nocnefHAs no3vums  3anycka HaxoguTCca Ha BTOpOM  nepegHeM  (poHTe
nocnenoBaTenbHOCTU UMMNYJ/bCOB, M BTOpPas 3ajep)XKa HAYMHAETCS C 3TOMN TOUKMN.

18.6 YcraHOBKa BMla CBSi3U CX€Mbl CUHXPOHU3aALUMN

Bua cBA3M — cnocob nNoakloYeHns cMrHana Ha BXo4 CxXeMbl 3anycka.

Onsa Bbibopa BMaa CBA3M CXEMbl CMHXPOHM3aUMKM HEOO6XOAMMO HaXkaTb KHOMKY Ha
nepeaHemn naHenu ocumnnorpada, B OTKpbIBLWIEMCS MEHI0 KOCHUTECb NyHKTa
Coupling/CBa3bBx.

B ocuumnnorpagax cepum AKWUIM-4135 npenycMoOTpeHbl 4YeTblpe BuAa CBA3N CXEMbI
CUHXpPOHU3aUNN.

DC (OTkpbITbii BxoA) - lpuMeHsieTcs ANs nodaydym Ha BXoA 3anycka BCEX YacCTOTHbIX
KOMMOHEHT CMrHana, uiu B cnydasx, Koraa 3akpbiTell Bxo4a (AC) MOXET NpMBECTM K CMELLEHUIo
3(pheKTUBHOro ypoBHS 3anycka.

AC (3akpbitTbii Bxoa) - EmkoctHas c¢BsaA3b no Bxody. OTcedyeHMe TMOCTOSIHHOWM
COCTaBMsAOWEN, NOAaBNEHNE YacToT HMXe 15 Iy,

HF Reject (BY ¢unbtp) - (nogaBneHue BY) CBSA3b 4epe3 HU3KOYACTOTHbIA GuUbTp,
noAaBAAOWMK 4acToTbl cBbiwe 1,3 MIy. MNMpuMmeHseTcs A8 3anycka Ha HU3KMX YacToTax.

LF Reject (HY dunbrp) - (nogasneHue HY) CeBaA3b MO BXoAy 4Yepe3 EMKOCTHOWM
BbICOKOYACTOTHbIN (PUNbTP; OTCeYeHne MOCTOSHHOW COCTaBASOWEN, nogaBieHMe YacToT Huxe
2,4 MIu. lpuMmeHsieTca AN NOBbIWeHNa CcTabuNbHOCTM 3anycka Ha CpeaHuMX U BbICOKMX
yacToTax.

18.7 ®unbTp WymMa

OyHKUMA nogasBneHums WwyMma gobaBnser AOMONHUTENbHbIA  TUCTEPEe3NC B  CXeMy
CMHXpOHM3aAUMKN. 3a cCcyYeT YyBeNMYeHUs 30Hbl TruUcTepesnca B CXeMe CUMHXPOHM3auuu,
YMEHbLUAETCs BEPOSTHOCTb JIOXHbIX cpabaTbiBaHM OT WyMa B curHane. B Toxe Bpems, dunbTp
WyMa yMeHbLlaeT YyBCTBUTENbHOCTb 3anycka, No3TOMy Ans cpabaTbiBaHMsA HeobxoAuM CUrHan
C 60/1bWNM YPOBHEM.

Ona BknwoyeHns GYHKUMW MNOoAaB/EHUS LWyMa HeobXxoomMMO HaxaTb KHOMKY Ha
nepegHen naHenu ocuumnnorpada, B OTKPbIBLUEMCH MEHI HaxaTb KOCHMUTeCb NyHkTa Noise
Reject/Punbrp LWyMa ana BkaUYeHMs QYHKUMM MOAABJEHMS LWyMa, MOBTOPHOE HaxXaTtue
KHOMKW OTKJOYaeT AaHHY QYHKLUIO.
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= 399.7220kHz
@ Utiity ™ Tigger  3f Cusors B\ Measure {7} Acquie [ Display [ Analysis == 8 TRIGGER
Tigd

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 2018/10/19

Puc. 17-1 ®yHKUuMa nogaBJ/iIeHUA LWUyMa OTKJIIOYEeHa

= 1.000010kHz
£ Utility M Tigger 3k Cursors [ Measure 7l Acquie [ Display [ Analysis Trigd 8 TRIGGER

Type
Edge
Source
c2
Slope
Rising
Holdoff
None

Coupling
Dc

Noise Reject

Timebase &
500mVrdiv 000s  500usidiv Auto 000V 11:15:00
0.00v 125MS  250GS/s Edge  Rising 2018/10/19

Puc. 17-2 ®dyHkUMsa nofaaB/ieHUsA WyMa BKJIlOYEeHa

18.8 O6nacTb CMHXpOHM3aLUUK

Ocuunnorpadbl  cepun  AKWUM-4135 B pobaBneHunm K  CTaHAAPTHbIM  YC/IOBUSIM
CUHXPOHU3ALUM CUrHana MNo3BONAKT 3adaTb 06/7acTM CMHXPOHM3AUMKM ANA 3axBaTa CIOXHbIX
cobbiTn. [JOCTynHbl ABe onpegensiemble nosb3oBateneM obnactu: Zonel/O6nactbl w
Zone2/06nactb?2.

Ona kaxaon u3 obnacterm MOXHO 3ajaTb ycnoBue Ana cuUHXpoHusauuu: Intersect/
Mepecekaer win Not-intersect/He nepecekaer. «[llepecevyeHne» BKAYaeT TONbKO
cobbITMA, npoucxogswme B BblaesieHHON obnactn. «Henepecekatowumecs» cobblTUS BKAOYAOT
BCe cobbITNSA, Npoucxoaslune 3a npeaenamMmu BblAeNeHHON 30HbI.

Onsa Bbibopa 061acTM CMHXpPOHM3aUMM HEOBXOAMMO HaXaTb KHOMKY Ha nepeaHemn
naHenu ocumnnorpada, B OTKPbIBLLEMCS MEHI0 KOCHUTEeCb NyHKTa Zone/O6nacTtb.
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g OBNACTb

Bkn/Bbikn pexnma ob6nactm CMHXpoHU3aumu A oo

Bbibop nctouHmka: Kanl ... KaH4

B McTouHmk

Bkn/Bbikn Obnactbl. .
1

oo w>

Boibop cBorictea O6nactmnl: [lepecekaer wnum He

Obnactb 1

nepecekaer

E. YcraHoBka koopaumHaT O6nactml. [lana3oH yCTaHOBKMU

CBoicTBO

HaxXxoanTCa B npeaenax obnactu curHana. MepecekaeTcs
F. Bkn/Bbikn O6bnacrb2.

G. Bbibop cBonctBa Obnactul: T[lepecekaeT wam He

ObnacTtb 2

nepecekaer

H. YcrtaHoBka koopaumHaT O6nactml. [lana3oH yCTaHOBKWU

CBOICTBO

HaxoanTca B npepgenax obnactu curHana. G

MepecexaeTca

Obnactb MOXHO co34aTb C MNOMOLLbIO XECTOB WM  4Yepe3 MEHK HaCTpOMKMU
Zone/O6nactb> Zone Setting/06n YcraH. LiBeT KOHTypa ob6nactu COOTBETCTBYET LBETY
KaHana BbI6GpaHHOro B KayecTBe UCTOYHMKA.

Co3pnaHune obnactu xecramm

Koraa BkAOUYEH pexuMm 061acT CMHXPOHM3auMn, He0bxXoaAMMO KOCHYTbCS Ntoboin obnacTtu
Ha ceTKe, yAepXuBas nanewl Ha dKpaHe HapucoBaTb MPSMOYrOIbHYI0 paMKy, Kak Mokas3aHo Ha
PUCYHKE HUXe.

= . z SIGLENT
& Utility o Display M Acqure s e D Math B0 Analysis

10
noov
Rising

Mocne Toro kak pamka 6yaet HapmcoBaHa, Heob6xoanMo ybpaTb naneu C 3KkpaHa. Psaom ¢
paMKoi oTobpa3unuTcs BCcnabiBakllee MeHIo Bbibopa Obnactu n Ceoncte Obnacrtu.
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- - " r 5 SIGLENT  Trad -
B Uniliny o DiEplay M Acquire ™ Triggear 4 Cursors [, Measure B Math B Analysis S i & ZONE
') Py o 4

1= 1.000005kHz

Zoned Must Intersect

Zone1 Must Nod Intersect

Fone? Musi Irersect

Zone2 Must Nod Inbersect

Histogram

Trgger

=idv Aulo
38a/s Edge Riming

Co3paHHyo 0651acTb MOXHO nepeMewaTb nepeTackuBaHueM. [1pocTO KOCHUTECb U
yaepxuBanTe rnone o6n1actn U NCNoNb3ynNTe XECT NepeTacknBaHms.

UcTtouHnk - KAH1, Oobnactbl - BKJl, WctoyHmk - KAH1l, Oobnactel - BKIJI,
coctosHue — “lepecekaeTt” coctossHue — “He MNepecekaet”

Co3paHue o6nacTv € NOMOLbIO ANANIOFOBOr0 OKHa

Ona pgoctyma K AWMANOroBoMYy OKHY HacTpoek obnactm HeobxoauMMO, B MEHK
CMHXpOHM3auum BblibpaTb Zone/O6nactb> Zonel Setting/O6nacrbl wn Zone 2
Setting/O6nacTb 2

REGION SETTING
YcTaHoBKa NeBon rpaHuubl obnactu =
YcTaHoBKa npaBomn rpaHuubl obnactum
YcTaHoBKa BepxHel rpaHuubl obnactu

YcTaHOBKa HUXXHEWN rpaHuubl obnactu

moowp

Bo3BpaT B npeablayliee MeHio
KOCHMUTECb OAAHOIO U3 MYHKTOB MEHI0 YKa3aHHbIX Bbille,
3a/laTb 3HAaYEHMNE C NOMOLLbIO YHUBEPCANLHOrO perynsatopa uam

BMPTYaNbHOW KNaBuMaTypsbl.
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MpunMmeuvaHme. Ecnn ob6be ob6bnactn, O6bnactbl u 0O6nacTb2, BK/OYEHbI pe3ynbTaT
nornyeckon onepaummn «M» B ABYX 30HAX CTaHOBUTCS onpeaenstowmnM ycnosmem cpabaTbiBaHMS
3anycka.

Huxe npuBeaeH npumep, B KOTOPOM MOKa3aHO KakK CUMHXPOHM3MPOBATb CUrHaa Ha WWHe C
nomoLbto ocumnnnorpada cepum AKNM-4135:

MpM MCNONb30BaHUM NPOCTOM CUHXPOHM3AUMM N0 (PPOHTY curHany 3adukcupoBaTb
aHomanuio 6yaer BecbMa MasnoBepoOsATHO. bnarogaps BbICOKOM CKOPOCTM OBGHOBEHMS, MOXHO
YBUAETb aHOMasIMio, eCNN BKAKYNTb PEXMM MNOC/ECBEYEHMS.

. . . . i SIGLENT  Tigd
£ Wil isplay T Acquira ™ Trigger b Measura D Math B/ === "% B sysTEM SETTING

pis = Fisi

Puc. 17-3 Oto6pa)kxeHne aHOMasiMm B pexxume nocnecseueHns

B gaHHOM cny4yae, NpUMEHEeHMe pexuMa CUHXpOoHM3aumm no obnactu, camblt 6LICTPLIN K
npoctor cnocob crabunbHOro 3axeaTa curHana. HeobxoauMMOo BKAUUTL pexum obnactu
CMHXPOHM3ALUMKN U HAPUCOBaTb PaMKy, B 30He aHOManMKM, Kak NOKa3aHO HUXe:

Bkntounte Tpurrep 30Hbl M HapUCynTe pamKy Afs nepecevyeHuss C 30HOM KOHMIMKTa
LWWMHbI, KaK NOKa3aHO Ha n3obpa>eHuUn Huxe:
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SIGLENT
f

& Utiliy 3 Display  f] quira ™ Trigger FF Cur &, Me B Maih

= IONE

Zonel

Proparty

Zonz1 Musi Intersect

Zonel Must Mot Intersect

Zona2 Must Intersect

FoneZ Must Mot Inter

Puc. 17-4 NMpumep BbigeneHus o6,71actm CUHXpPOHM3aLUumn

ONna TOYHOM CUMHXpOHM3AUMKU M CTabuabHOro CurHasna, pekoMeHAyeTcs MCNOoSb30BaThb ABe
obnactn. na O6nactbl BbIbpaTb napametp “lMepecekaeTt”, ana O6nactb2 BbIGpaTb NapamMmeTp

“He nepecekaet”. Tenepb Mbl MOXEM TOYHO MNOJIYYMUTb TOYHYIO, CTabunbHylo GOpPMY CUrHana
LWKWHbI C aHOMannen:

SIGLENT

SR Lhilicy 3 Cigplay  f xquira ™ Trigger +E Cur ura P4 Math f=

M

P e A P

Propary

Mat Imtersect

Puc. 17-5 CuHXpoHM3auuma no 3agaHHoM obnactu
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19 CUHXPOHU3ALUMNA WU AOEKOAMWUPOBAHUE NOCNEAOBATEJIbHbIX
NMPOTOKOJ10B

Ocumnnorpadbl  cepun  AKWUM-4135 nopaepxuBaloT (PyHKUMM  AEKOAMPOBAHUA U
CMHXpPOHM3aUMM nocsegoBaTeNbHbIX NPOTOKONOB: CcTaHaapTHo - I12C, SPI, UART/RS232, CAN,
LIN n onumoHanbHo - FlexRay, CAN FD, 12S, MIL-STD-1553B.

HaxaTb KHOMKY Ha NepeaHen naHenm Wan KOCHUTEChb MO AeCcKpunTopa Tpurrepa,
a 3aTeM B OTKPbIBLUEMCA MEHI0 KOCHUTEeCb NyHKTa Type/Tur v BbibpaTb TUM CUMHXPOHM3ALUMN
Serial/llocneaoBaTesibHbI:;

g cuHxP

Tun
A

Mocnepg
Bbl60p TNMNa CUMHXPOHM3aLunn

Bbi6op npoTokona B MpoTokon

HacTtpolika curHana

o0 w >

HacTpolika cmHxpoHmnsaunm

D l'lapameprl 3an

HaxaTb kHonky |[Jekoavp)/Decode Ha nepeaHeit naHeny v B FMaBHOM MEHKO KOCHWUTECH
nyHkTa Analysis/AHanu3>Decode//lekogupoBaHue nAns AOCTyna B MEHK  HaCTPOMKM
[EeKOAMPOBaHMS NpoTOKoNa.

g pekogup

A Tabnuua
A. BKNOUYNUTL/BbIKIHOYNTb dyHKUMIO AeKoampoBaHus

nocneaoBaTesibHbIX AAaHHbIX

B. Bbi6op WwuHbI ang yctaHoBkn, Busl n Bus2 [EKOAVPL
C. BkntoueHune/BbikntoyeHne oTobpaxeHns WKWHbl Ha 3KpaHe C R
D. [Joctyn B MeHto HacTpoek dhopMaTa oTobpaxeHns LWKnHbI
E. Bbibop npoTokona nocneaoBaTelbHOM LWWHBbI
F. TMepexoa B MeHK HACTpPoOeK MapaMeTpoB curHana: Bblbop D oropax Wik
MCTOYHMKA U MOPOroBOro ypoBHS
. E MpoTokon
G. [lepexoa B MeHIO HAaCTPOWMKWM NapaMeTpoB NPOTOKONA

H. KonupoBaHue HacTpoeKk B MEHK CMHXPOHU3auuun

G Hactpo#ka LunHbI

H Konus Hactp
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19.1 KonupoBaHue HacTpoek
Haxoasicb B MeHi [lekoampoBaHWe, KocHUTecb nyHkTa Protocol Copy/Konusi HacTpoek,
OTKPOETCH AManoroBoe OKHO.

B Konusa gekog

A. KonupoBaHue HacTpoek 13 MmeHto [lekognposaHue B

A Konus 8 CuHXp

MeHI CUHXpOHM3aums

B. KonupoBaHue HacTpoek u3 MeHo CMHXpOHM3ALMS B )

Konua na CuHxp
MeHio [lekoanpoBaHune

C. BosBpaT B npeablayLiee MeHto. c

D Hasag

MNpuMedyaHue. CUHXPOHM3aUUs He BbINOJIHAETCS aBToMaTUJecku. ECnm HacTpoliku B 04HOM
M3 MEHK W3MEHSITCA, Heo6X0AMMO BbIMOMHWUTL OMepauuilo KOMUPOBAHUS AN MOBTOPHOW
CUHXPOHU3ALINN.

19.2 nMpotokon I2C

19.2.1 Hacrtpoiika napamMmeTpoB curHana I2C

Hactponka napameTpoB curHana I2C Bknw4daer B ceba: nopkayeHue KaHanos
ocumnnorpada K nocnenoBaTesibHOM NMHUMKM AaHHbIX (SDA) M nocnefoBaTenbHOW JIMHUK
TakTnpoBaHua (SCL), ycTtaHOBKa MOpoOroBbiX YPOBHEN.

£ Yrunutel 0 Avcnnein  11) CGopUHg ™ Cunx £ Kypcopel [NWamepenns P Marem B Ananus — B curHAani2c
P! P YPCOF P

ociv 8 Timebase Trigger .
1X S500mVidiv 1xX 500mV/div -352us 100us/div. Auto 10:28:53
FULL 175mv -1.36V 5.00Mpts 5.00GSa/s Serial 12C 2020/12/14

Bbibop ncrtouHmka SCL. B npuBeaeHHoOM Bblwe npumepe SCL noaknoyveH Kk KAH4.
YcTtaHoBKa noporosoro ypoBHa 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.

JInHnA noporoeoro ypoBHs. [osiBNsSeTcs TONbKO NpW HAaCTPOMKE NMOPOroBOro YPOBHS.

mmoow»
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Onsa HacTponkn ocumnnnorpada noa curHan 12C Heob6xoanMo:

1.

2.

HaxxaTb kHoMKy |Decodel Ha nepegHen naHenwu ocumnnorpada, Ans A0CTyna B MEHH

HaCcTpoOeK AeKoAMPOBaHUS.

KocHutecb nyHKT Busl/lluHal w BbibpaTb OAHY W3 ABYX si4eeK AAs Co34aHus

HacTpoek: Busl/linHal wnv Bus2/lLInHaZ2.

KocHutecb nyHkTa Bus Protocol/[IpoToK0/1 n C NOMOLLbIO YHUBEPCANbHOIo perynsrtopa

BbibpaTtb npotokon I2C. [na noaTeBepxaeHuss Bbibopa HaxaTb YHWUBEpPCAsbHbIN

perynsaTop.

KocHutecb nyHkTa Protocol Signals/CurHas pns nepexoga B MEHK HaCTpoek

napaMeTpoB cuMrHana.

HacTpoikn npuMeHmnmMble K curHanam SCL n SDA:

e [loaknounTb BXOoAbl ocumnnnorpada K TeCTMpyeMoMy YCTPOMCTBY.

e KocHutecb nyHkta SCL wunm SDA; 3atem BbibpaTb BXOAHOWM KaHan curHana c
MOMOLLbIO YHMBEPCANbHOrO perynsropa.

e KocHutecb nyHkTa Threshold/flopor; 3ateM BblbpaTb 3Ha4yeHME YPOBHS
MOPOroBOro Hanps>XeHns C NOMOLbK YHUBEPCANbHOro perynsaropa.

e YpOBEeHb MNOPOroBOro HAMpPsXKEHUs UCMOJb3yeTCd MNpu AeKOAMPOBaHMWU, OH
SABNSETCS ypOBHEM 3anycka, Korga B KadecTBe Bumaa CUMHXPOHM3auMu BblibpaH
nocnenoBaTesibHbINA MPOTOKOI.

e [laHHble Ha BXoAe AOJIXKHbI 6bITb CTabMIbHBIMW B TeYeHMe BCEero LuMKa BbICOKOro
YPOBHSI TAaKTUPOBaHUA, MHade BXOAHble AaHHble O6yTy WMHTEepnpeTunpoBaHbl Kak
coctosaHue CTAPT nnun CTOI.

19.2.2 CuHXpoHu3aumsa no npotokony I2C

Mocne BbINOMHEHUA HACTpPOWKWM ocuunnorpada ana gekoamposaHus I2C curHana,
Heo6X0AMMO BbIMOSIHUTL HACTPOMKY CXeMbl CUHXPOHWU3aUWUM MO MPOTOKONY W OAHOMY U3
yC/I0BMI 3anycka.

DWN

HaxxaTb KHOMKY Ha nepeaHeln NaHesnn B Nose CUHXpPOHU3aUMS.

KocHutecb nyHkTa Type/Tumi v BbibpaTh TUNA CUHXPOHU3auumn Serial/llocnegoBat
KocHuTecb nyHkTa Protocol/llpoTokos v BbibpaTb npoTtokon I2C.

KocHutecb nyHkTa Trigger Setting/llapameTpbl 3am ANS nepexofa B MNOAMEHHO
HaCTPOMKM YCITOBUN CUHXPOHM3ALNMN.

KocHutecb Condition/CocrosiHne pns Bbibopa ycsioBUS CUHXPOHU3ALMMN.

CoctosHue
Crapt

Crapt
Cron

Mepesanyck D Hazapg

HeTt oTBeta

EEPROM

7 Aop&flaHHbie

10 Agp&/laHHble

AnuHHa [laHHbIX

Start/Crapt - 3anyck BbINOJHAETCS Korga pAaHHble SDA nepexoasT W3 COCTOSHUSA
BbICOKWM B cocTosHme HU3KUW, npu 3ToM aaHHble SCL B cocTosiHnm BbICOKUN.

Stop/CTon - 3anycK BbIMNONHSAETCA Koraa AaHHble SDA nepexoasTt u3 coctosHus HU3KUINA
B cocTosiHue BbICOKWW, npu 3Tom aaHHble SCL B cocTosiHum BbICOKUIN.
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Start Address R Ack Data Ack StDp
Condition Condition




Restart/MNepe3anyck - 3anyck BbIMNOMHSAETCS Koraa nepen coctosHuem Stop/Cron
BO3HWKaeT NoBTOpHoe cocTosHue Start/Crapr.

No Ack/Het OTBeTa - 3anyckK BbINO/HAETCSA KOraa AaHHbie SDA HaxoasTCss B COCTOSIHUM
BbICOKWI Bo Bpemsi npoxoxaeHns Ack SCL 61uTa CMHXpPOHMU3aLMM.

Condition

EEPROM Data Read/EEPROM uteHMe gaHHbIX — 3anycK —
BbINONHAETCA NO KOHTposibHoMy EEPROM 6uTy co 3HadeHuem
1010xxx B curHane SDA, cneaywowunm nepeg 6mutamm Read mn Ack. Limit Range
3aTem ocumnnorpad BbIMNOJIHAETCS cnvyeHuve OaHHbIX
YCTaHOBJ/IEHHbIX B MyHKTe yrnpaBieHus meHio Datal/[aHHbie 1.
CnuyeHune BbINOJSIHAETCS MO 3aaHHOMY YC/I0BUIO: >,< WU =,

Read
o “u
1 —_ = = — —_ = =
SDA TN/ 0t /N Z X T ZC
TN /TN N\ 1
SCL I— —I L ? 1 L | L 1 1 1 8_\I_:f_\l_ -
Start or  Control R/ Ack Data | Ack
Restart  byte Trigger point
Condition
7- bit Address & Data Condition - 3anyck BbINoONHAETCS Mo
kaapy Read unu Write B 7 - 6UTHOM pexume aapecauum Ha 17-m E 12C SETTING
nnn 26-m dpoHTe curHana SCL, ecnn Bce O6GUTbI COOTBETCTBYHOT
ma6n0Hy. Condition
Read  write __ 7 Addr&Data
SDA TN s G i aa—" W o A7l
scL T\ /17 /8N /917 BN\_/aN\, /! Address
Start or Address R/ Ack Data | Ack S:lc:p
Resl.a_rt Trigger point Condition
Condition 17th clock edge

10- bit Address & Data Condition - 3anyck BbINnosHAeTCA
no kaapy Write B 10 - 6uTHOM pexume agpecaumm Ha 26-M unun 34-M
dpoHTe curHana SCL, ecnun Bce 6UTblI COOTBETCTBYIOT WabrioHy.

Write
- - 1
SDA "/ \ i / AN G W [
11 11
SVEANEAN AWAWEAWEAN AW EAWEST AW CA W) ::
LI A I I I SE— | I 11 | I | -
Start or Address R/ Ack1 Address Ack2 Data | Ack Stop
Restart 1st bﬂe Znd DY‘E Trigger pgint Conditio
Condition 26th clock edge
Data Length/OnuHHa paHHbIX - 3anyck BbIMOSIHAETCS,

Korda AnWHHA JdaHHbiX curHana SDA paBHa ycCTaHOBNEHHOMY
3HauyeHuto (7 unm 10 6uT) B none Byte Length/AnunHHa 6anTa.
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19.2.3 [OdexoaupoBaHue curHana I2C
HacTtponka agekoanposaHusa curHana I12C.

) A ) SIGLENT Trigd = .
&1 Utility CJ Display 1) Acquire ™ Trigger $ Cursors [ Measure D4 Math @) Analysis fo oae 5 DECODE D

Result List

Bus
Bus1

Bus Operation

Bus Display

Bus Protocol

12C
Protocol Signals

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

1.09544ms Ox2AE 0x53 4947 4C 3F 00 00 9D 40~A

Protocol Copy
v

DCIM Timebase Trigger
1.00V/div 1.00V/div -727us 200us/div Auto
-1.27V 1.37V 2.00Mpts 1.00GSals Senal

A. O6nacTtb oTobpaxeHus GopMbl CUrHana, NokKasbiBaeT MCXOAHbIE CUTHANMbI WNHbI

B. [ucnnen WuHbI, NoKa3sbliBaeT pe3ynbTaT AEKOANPOBAHMSA WKHbI. MakCMMyM AB€ LUWHbI
MOryT ObITb AeKkoaMpoBaHbl oAHOBpeMeHHO. KocHuTecb nMNyHKTa MeH Bus
Operation/OT0bpakeHne u4Tobbl BKAUUTL MAWN BbIKNKOUYNTE BbIOPaAHHYO LWWHY, U
KOCHYTbCA MNyHKTa Format/®@opmar, 4Ttobbl BblbpaTb Tun OTO6pa)keHMsa pe3ysbTaTta
AekoampoBaHus (4BOMYHDBIN, AECATUYHbBIN, WecTHaauaTepmydHbii nan ASCII).

C. Tabnuua. Pe3ynbraT AeKOAMPOBaAHUSA MOXET 6biTb oTo6paxeH B Tabnuue, B KOTOPOM
Kaxxaas CTpPOKa MNOKa3biBaeT METKY BpeMeHW M pe3ynbTaT AeKOAMpOBaHuA Kajpa.
KocHuTecb Tabnuubl, 419 M3MEHEHNS napameTpoB.

D. MeHio gekognpoBaHud

19.2.4 UNnTepnpetauuna I2C nexkoanpoBaHuUs

OcuumnnorpamMmma umMdpoBbIX cMrHanos otobpaxaeT nHbopMaunio Mo aKkTUBHONM LUMHE.
MpsiMble CUMHU NTMHUM OTOBPaXKatoT HEAKTUBHYIO LUUHY.

PacwmndpoBka wecTHaguaTeEPUYHbIX AaHHbIX:

3HayeHus agpeca oTobpaxkatoTcsa B Havane kaapa.

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

Read agpec otobpaxkaeTcs 3e5eHbIM LBeTOM pagom ¢ “R”.

JaHHble oTobpakatoTcs 6enbiM LBETOM.

e Ack 6ut oTobpaxaeTtca psaoMm c E (Hm3knin), No Ack 6ut oTobpaxkaeTca psaoM C

(BbICOKM).

e [leKkoAMPOBaHHbLIN TeKCT MOXeT 6bITb obpe3aH B KOHUe Kajpa, ecin He XxBaTaeT
MecTa.

e [onybble BepTUKalbHbIE JIMHUM O3HA4YalOT, YTO HEOOXOAMMO U3MEHUTb KO3IDDUUNEHT
pa3BepTKM U nepe3anycTuTb CO60p AaHHbIX A MOBTOPHOIO AEKOAMPOBAHMS.

e KpacHble TOYKM NpU AEKOAMPOBAHMW O3HAYAlOT YTO HE BCe AaHHble oTobpaxkatoTcs,
nHdopmaumsa coxarta. Ana otobpaxeHus Bcex AaHHbIX HeO6XOAMMO CMEeCTUTb CUrHana
WUIN N3MEHUTb KO3 DUUMEHT pasBepTKW.
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19.2.5 UHTepnpeTtauusa aaHHbix I12C B Tabnuue

Time - T[Opu3OHTafnbHOE CMelleHMe 3arofsoBka Tekywero dpenMa AaHHbIX
OTHOCUTE/IbHO MO3MLUNM MapKepa CMHXPOHU3aLMun.

Address — 3HaueHune agpeca. Hanpumep, «0x2AB» o3Ha4aeT, 4To agpec = 2AB c No
Ack 6uT.

R/W — xenTbih 3Hak R — read, TeMHO-3eneHbin 3Hak W — write, yepHbIi 3HaK X Ans
NPONYLEeHHbIX 3HAYEHWN.

Data - 6anTbl AaHHbIX.

Ox4E 54 5F B0 00 58 DE~A

19.3 nMpoTtokon SPI
19.3.1 Hacrpoiika napaMeTpoB curHana SPI

HacTpoiika mnapameTpoB curHana SPI Bknto4vaeTr B cebs: noaknoyeHne KaHanos
ocunmnnorpada K NMHWM nocnepoBaTenbHOro Taktosoro curHana (CLK), nuHu gaHHbix MOSI,
NWHUS gaHHbiX MISO n kagp curHana, ganee Heob6xoAMMO yCTaHOBUTb MOPOroBbIM YpOBEHb AN
KaXaoro KaHana u HacTpouTb NapaMeTpbl CUrHana.

1.

2.

ou
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Onsa HacTporku ocumnnor?acba noa curHan SPI Heo6xoanmo:

HaxxaTb kHoMKy |Decodel Ha nepegHen naHenwn ocumnnorpada, Ans A0CTyrna B MEHH
HacTpoeK AeKoANPOBaHUS.

KocHutecb nyHKT Busl/lluHal w BbibpaTb OAHY W3 ABYX s4eeKk A8 Co34aHus
HacTpoek: Busl/lnHal wnv Bus2/LLnHaZ2.

KocHuTecb nyHkTa Bus Protocol/[lpoToKo/1 n C NOMOLbI YHMBEPCanAbHOro perynsaropa
BblbpaTb npoTtokon SPI. [na noaTeepxaeHus Bbibopa HaxaTb YHWUBEpPCAsbHbIN
perynsaTop.

KocHuTecb nyHkTa Protocol Signals/CurHan pana nepexofa B MeHK HacTpoek
napamMeTpoB CurHana.

KocHutecb nyHkTa CLK ang nepexona B MeHto SPI CLK.

HacTtpoika meHto CLK:

KocHuTecb nyHkTa CLK; nNOBepHyTb YHMBEpCasibHbI perynstop Ans Bblbopa
KaHana, NoAKIIYEHHOro K JIMHMKW NOC/IeA0BaTe/IbHOrO TaKTOBOrO CUrHasna.
KocHutecb nyHkTa Threshold/llopor; 3ateM BblbpaTb 3Ha4YeHME YPOBHS
MOpPOroBOro HanpsKeHMs C MOMOLLbIO YHMBEPCA/IbHOrO perynstopa.

KocHutecb nyHkTa Edge Select/®poHT nns Bbibopa ¢poHTa (HapacTatowmin mnm
cnajarowmii) TakToBOro curHana.

HaxaTb KHOMKY yrnpaBneHuUs MEHIO €« A/1s1 BO3BpaTa B Npeablayliee MeHo.



@ N

11.
12.

13.

14,

15.

KocHutecb nyHkTa MISO ansa nepexopa B meHio MISO.

HacTtpoika meHto MISO:

e KocHuTecb nyHkTa MISO; noBepHYTb YHWMBEpPCa/bHbIA perynatop Ans Bbibopa
KaHana, NoAKMYEHHOro K JIMHWUM AaHHbIX NMociefoBaTenbHOro npotokona SPI.

e KocHutecb nyHkTa [Threshold/llopor, 3ateM BbibpaTb 3Ha4YeHMe YPOBHSA
MOpPOroBOro Hanps>KeHMs C MOMOLLbI YHMBEPCasIbHOro 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 YHMUBEpCaNbHbIA perynatop aAns Bbibopa
KaHasna, NoAKIYEHHOrO K JIMHMKN AaHHbIX Moc/eaoBaTeNnbHOro npotokona SPI.

e KocHutecb nyHkTa Threshold/flopor; 3ateM BblbpaTb 3Ha4yeHME YPOBHS
MOpPOroBOro Hanps>KeHMs C MOMOLLbI YHMBEPCasIbHOro 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 pnsa Bbibopa Tvna Mmkpocxembl. C MOMOLLbIO
OAHHOMo CUrHasa npouCXoauT aKTMBauums BeaoMoro ycrpomcrtea. OObIMHO OH
SABNSIETCA MHBEPCHbIM, TO €CTb HU3KWUIA YPOBEHb CUMTaeTca akTuBHbIM (~CS), Tak
Xe MoXeT 6biTb BblbpaH BblCOKMI ypoBeHb (CS).

e KocHutecb nyHkTa Threshold/llopor; 3atem BblbpaTb 3HA4YeHWE YPOBHS
MOpPOroBOro Hanps>KeHMs C MOMOLLbI YHMBEPCasSIbHOroO perynsaropa.

e [1BaxAbl KOCHUTECh MYHKTa € A5 BO3BpaTa B JlaBHOE MEHI0.

KocHuTtecb nyHkTa Protocol Config/Hactp LnHbI pna nepexojga B MeHH

KOHMUIypaunm LWKNHbI.

KocHuTecb nyHkTa Data Length/AnanHHa LaHHbIX v BbiI6paTb 3Ha4YeHne AJINHbI AaHHbIX

C MOMOLLbIO YHMBEPCANbHOIO perynsaropa

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

19.3.2 CuHXpoHu3aumsa no npotokony SPI

Mocne BbINONHEHUA HACTporKkKn ocuunnorpada noa curHan SPI, Heob6xoAMMO BbINOSHUTL
HaCTPOMKY CXeMbl CMHXPOHM3auMn no wabnoHy B Hadane Kagpa AaHHbIX. [locnenoBaTenbHOCTb
OaHHbIX MOXeET 6bITb onpeaeneHa Kon4yecTtsom 6muToB: 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/llapameTpbl 3ar pANs nepexoja B MNOAMEHIO
HaCTPOMKU YCITOBUN CUHXPOHM3ALNMN.



19.3.3

g HACTP SPI

Twun 3anycka

A

MOSI

Tun cnHxpoHusauum: MISO nnm MOSI - hallkipei
YcTtaHoBMTE  TUMN  MOJIOXEHUS  ycrioBus  3anycka. Ecnau NioGoit
yCTaHoBeHO 3HadeHue Any/Jliobos, oH 6yneT 3amyckaTtbCs Mo
YKasaHHbIM paHHbiM. Ecnn  yctaHoBneHo 3HayveHue/Value,
3anyck 6yaet BbINOAHATBCA MO YCTAHOBJ/IEHHbIM JAaHHbIM U3
CTapToBOro buTa. [OnuHa flanHbIX
YcTaHoBKa cTapToBOro buTa.

ONnuvHa aaHHbIX: 4 ~ 96 6uT (Npu ctapToBoM 6mTe 0).
YcTaHOBKa 3amnycka Mo YKa3aHHOMY 3HAYeHMI0 AaHHbIX. SEEUEUEL
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
BosBpaT B npeablayuee MeHto

Craprt but

E Buibop 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 oTobpaxaeTcs CMHMM LIBETOM, HaA4 KaapoM, crpasa.
[JekoanpoBaHHble AaHHble LWecTHaguaTepuyHble 3HayeHust oTobpakatTcs 6enbiM
LBETOM.

JlekoanpoBaHHbI TEKC MOXET 6bITb 06pe3aH B KOHLE Kagpa, eCiM He XBaTaeT MecTa.
Po3oBble BepTMKanbHbie MHUM O03HA4YalOT, YTO HEOOXOAMMO U3MEHUTb KO3I(PDULMEHT
pa3BepTKM M Nepe3anyCcTuTb c6op AaHHbIX A/ NOBTOPHOr0 AEKOANPOBAHMUS.

KpacHble TO4YKM Ha NMHMKW [ekoampoBaHMsa 0603HaYalT, YTO CYLWECTBYHOT He
oTobpaxeHHble pgaHHble. [Ona  oTobpaxeHus  AaHHbIX HeobXxoAMMO U3MEeHWUTb
KO3 PUUNEHT pa3BepTKM U CMECTUTb CUrHasl.

NckaxeHHble 3HadYeHns WuHbl (HeonpeaesneHHble) oTobparkatoTCcs po30BbIM LIBETOM.
HenssecTHble 3HayeHWsa LWKHbI (HeonpeaeneHHble nnuM owmnbouHble) oTobpaxatTca
KPacCHbIM LBETOM.

19.3.4 UHTepnpeTtaumsa paaHHbix SPI B Tabnuuye

Time - ropM3oHTanbHOE CMeLLeHne Mexay TeKyLnM KagpoM U MapKepoM 3anycka.
MISO - gekoanpoBaHHble MISO gaHHble.
MOSI - gpekogmposaHHble MOSI naHHble.

19.4 nNpotokon UART

19.4.1
1.

2.
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Hactpoitika napameTtpoB curHana UART

HaxkaTb KHOMKY Ha nepeaHen naHenn ocumnnorpada, Ana A4ocTyna B MeH
HacTpoeK AeKOoANPOBaHUS.

KocHutecb nyHkTa Busl/lluHal w BblbpaTb OAHY M3 OBYX S4eeK AN Co34aHus
HacTpoek: Busl/lnHal wnv Bus2/LLInHaZ2.

KocHutecb nyHkTa Bus Protocol/[IpoToKO0/1 N C MOMOLLbI YHUBEPCANbHOro perynstopa
BblbpaTb npoTtokon UART. [ns noateepxaeHus Bbibopa Ha)kaTb YHWBEpPCAsbHbIN
perynsrtop.

KocHutecb nyHkTa Protocol Signals/CurHan pns nepexoga B MEHK HacTpoek
napamMeTpoB curHana. BeibpaTb NCTOUHUK CUITHAMa M NOPOrOBbIN YPOBEHD.

KocHuTtecb Protocol Config/Hactp LUnHbI pnsi [OCTyna B MEHIO HAaCTPOMKM NpPOTOKoONa.
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& KOH®Wr UART

CkopocTb

A

9600bit/s

LnuHa [JaHHbIX
Bbibop ckopoctu coeamHeHusi: 600, 1200, 2400, 4800, 8
9600, 19200, 38400, 57600, 115200 nnu Bpy4HYIO c R EE LA TR

Het

OnvHa paHHbIX: 5 ~ 8 6UT
Bbibop ueTHOCTM D"
15

CtonoBble 6UTHI

HeakTue YposeHb

YCTaHOBKa ypOBHS E

BoIcokuit
YcTtaHoBKa nopsiaka 6ut
F BuT Mopsagok

Bo3BpaT B npeabiayLLEE MEHIO A

G :) Hazag

CuHxpoHu3aumsa no nportokosty UART

HaxaTb KHOMnKy Ha nepegHen naHenu ocuunnorpada WM  KOCHYTbCSH
AeckpunTopa Trigger Ha 3KpaHe Af19 BX0Aa B MEHIO CMHXPOHMU3aUMn

KocHuTecb nyHkTa Type/Tun v BbibpaTtb Serial/llociegoBat

KocHutecb nyHkTa Protocol/llpoTtokosa v Bbi6paTe UART

KocHuTecb nyHkTa Setting/lapamerpb! 3arn Ans 4OCTYyNa B MEHIO:

B HACTP UART
Bbibop nctouHuka: RX nnm TX

A Tun UcTouHnka

Bbi6op yCNOBMA CUHXPOHM3AUMUKU: 3aMyCcK, OCTaHOBKaA, =

OaHHble Unmn ownbka

CocTosHue

Korga «ycnosueM 3anycka» gsnsgerca «[aHHbie», AakHbie

YCTaHOBWUTb TUM CPaBHeHUs Ha: =, >, <  Craenene
>

Korga «ycnoBueM 3anycka» aBnsercsa «[aHHble»,

3HaueHue

YCTaHOBUTb 3HayeHune AaHHbIX D

Bo3BpaT B npeabiayLiee MeHio

E D Hasag

UHTepnpetaumsa gaHHbix UART B Tabnuuye
Time — ropuM3oHTasibHOE CMELLeHUe Mexay TeKyLWwnM KaapoM N MapKepoM 3anycka.
RX — nony4yeHHble aaHHbIe.
TX - nepenayn gaHHble.
Rx err — Owwnbka 4eTHOCTU UM HEeOMO3HaHHas owmnbKa Npu NOayYeHU AaHHbIX.
Tx err - Owmnbka YeTHOCTU UM Heomno3HaHHas owmnbka Npm nepegayun AaHHbIX.



19.5 Mportokon CAN
19.5.1 Hacrpoiika napametpoB curHasna CAN

1. HaxaTb KHOMKy Ha nepeaHen naHenwu ocumnnorpada, Ana A40CTyna B MEHK
HaCTpOEK AeKOANPOBaAHUS.

2. KocHutecb nyHkTa Busl/llnHal w BbibpaTb OA4HY W3 ABYX S4eeK ANS Cco34aHus
HacTpoek: Busl/lInHal wnv Bus2/lLInHaZ2.

3. KocHuTtecb nyHkTa Bus Protocol/[lpoToKo/1 1 C MOMOLLbIO YHUBEPCANbHOIO peryastopa
BblbpaTb npotokon CAN. [na noaTBepXxaeHuss Bbibopa Ha)aTb YHUBEpPCanbHbIM
perynarop.

4. KocHuTecb nyHKTa Protocol Signals/CurHan pns nepexoga B MEHK HaCTpoek
napaMeTpoB curHana. BelbpaTb MCTOYHUK CUIFHaNa U NOPOroBbiN YPOBEHD.

5. KocHutecb Protocol Config/Hactp LLUnHbI ans [OCTyna B MEHKO HACTPOMKKW MPOTOKONaA.

6. HacTpouTb CKOpPOCTb nepegaunm QAaHHbIX, AJ8 3TOro KocHuTecb nyHkTa Nominal
Baud/HomCkopoctb n BbibpaTb 3HayeHume 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 nnn BpyuHyio.

19.5.2 CuHxpoHu3zauusa no nporokony CAN

1. HaxaTb KHOMKy Ha nepegHen naHenu ocuwiorpada WM KOCHUTECH
peckpunTopa Trigger Ha 3KpaHe ANs BX04a B MEHKO CMHXPOHM3aumMun

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

3. KocHuTech Protocol/llpoTokosn v Bbibpate CAN

4. KocHuTtecb Setting/lMapaMeTpbl 3an aAnsa A4oCcTyna B MEHHO:

e Start/Crapr - CUHXpOHM3aUKns P
BbIMOJIHAETCS N0 CTapTOBOMY 6UTY. CrapTt B

e Remote/QY - CMHXpOHM3aLmsa Crapt
BbIMOSIHAETCA MO YyAaJleHHOMY  Kaapy YnanexKagp
(Remote Frame) c 3agaHHbIM ID.

e ID - CUMHXpPOHM3AUMA BbLIMNOMHAETCA MO D 1_—) Hasag

yAaneHHoMy kaapy (Remote Frame) unu
Kaapy paHHbix (Data Frame) c 3agaHHbIM
ID.

ID+DATA - CMHXpOHM3aUUS BbINONHSAETCA
no kaapy AaHHbix (Data Frame) c
3aflaHHbIMK ID 1 gaHHbIMU.

ID+daHHEIe

Ownbka

e Error/Ownbka - CUHXPOHMU3ALMS
BbIMNOSIHAETCS Mo kKaapy ownbku (Error
Frame).

19.5.3 UHTepnpetaumsa aaHHbix CAN B Tabnuue
e Time - ropuMsoHTasbHOE CMeLleHNEe Mexay TEKYLIMM KaapoOM U MapKepoM 3anycka.
e Type — Tun kagpa “D” - kaap AaHHbIX, “"R” — yaaneHHbIn Kagp.
e ID - NaeHTndukaTtop Kagpa, ocumnnorpad MoXeT aBToOMaTUYECKW onpeaensaTb AUHY
naeHTudmrkaTopa kaapa (11 6ut nnm 29 6ur).
Length - anvHa aaHHbIX.
Data - 3HayeHue AaHHbIX.
CRC - 3HaueHune CRC (Umknnueckunin N36biTouHbIM Kopg).
ACK - Byt noarsepxaeHus.

-2 f 5 03 C O O !

-19.9490ms 0x0449571D 0x45 4E 54 5F 0x5681
-15.1293ms Ox056ATEOC Ox734E
-10.9295ms Ox07819F51 0x5349474C454E545F Ox0C9B
-5.44975ms 0x012F30DC Ox4BAS
-1.24996ms 0x0449571D 0x45 4E 54 5F 0x5681
3.56980ms Ox056ATEOC Ox734E

2
3
4
5
[
T
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19.6 Mpotokon LIN
19.6.1 Hacrtpoiika napaMeTpoB curHana LIN

1. HaxaTb KHOMKy Ha nepeaHen naHenu ocumnnorpada, ana A4ocTyna B MeH
HacTpoeK AeKOoANPOBaHUA.

2. KocHutecb nyHkTta Busl/llnHal w BbibpaTb OA4HY W3 ABYX S4e€eK ANS COo34aHus
HacTpoek: Busl/lInHal wnv Bus2/lLInHaZ2.

3. KocHuTtecb nyHkTa Bus Protocol/[lpoToKo/1 1 C MOMOLLbIO YHUBEPCANbHOIO peryastopa
BbibpaTtb npotokon LIN. [ns noatBepxaeHus Bblbopa HaxaTb YHMBEpCAsbHbIN
perynsaTop.

4. KocHuTecb nyHKTa Protocol Signals/CurHan pns nepexoga B MEHK HaCTpoek
napamMeTpoB curHana. BeibpaTb NCTOYHMK CUIHaAMa M NOPOroBbIA YPOBEHbD.

5. KocHutecbh Protocol Config/Hactp LLUuHbI ans [OCTynNa B MEHKO HACTPOMKKW MpoTOKONa.

6. HacTpouTb CKOPOCTb Nepefaydun AaHHbIX, 419 3TOr0 KOCHUTECb NyHKTa Baud/CKkopocTb
M BbIbpaTb 3HadeHue ckopoctu: 600 b/s, 1200 b/s, 2400 b/s, 4800 b/s, 9600 b/s,
19200 b/s nnn Bpy4Hyto

19.6.2 CuHxpoHusauus no nporokony LIN
1. HaxaTb KHOMKy Ha nepegHen naHenn ocuwunnorpada WIN  KOCHUTECH
AeckpunTopa Trigger Ha 3KpaHe ANng BXo4a B MEHKO CUHXPOHM3aumu

2. KocHuTtecb Type/Tun v BbibpaTb Serial/locneposar.
3. KocHuTtecb Protocol/llpoTokos v BbibpaTb LIN.
4. KocHutechb Setting/lapamMeTpbl 3arn ANsS AOCTyNa B MEHIO:

e Break/MNpepbiBaHune - CUHXPOHM3aLMNSA

BbIMNOJIHAETCS MO NMpepbIBaHMIO Kajpa.
e ID - CMHXpOHM3ALMSA BbIMOJIHAETCS NO CTOM

CoCTOAHKE

6uty, Npn ycnosBmMn coBnageHus 3agaHHoOro Pazpeie

naeHTudmkaTopa Kaapa. Pa3puie
° ID+DATA - cMHXpOHU3aUUs BbINONHAETCA ID

no kaapy AaHHbix (Data Frame) c

3aaaHHbIMU ID 1 aaHHbIMU, ID+[]aHHkle 1—) Hasag,
. Data Error/Owmnbka - CUMHXpPOHM3aUMUS

BbIMOJIHAETCA NpuU OBHapyXeHun owmnbku Owmbka

(KOHTpONbHas CyMMa, 1D, onT

CUHXpOHMU3aUMN).

19.6.3 UHTepnpeTtaumsa aaHHbiX LIN B Tabnuue
e Time - ropuMsoHTasbHOE CMeLleHNEe Mexay TEKYLLMM KaapoOM U MapKepoM 3anycka.
ID - ngentndpukaTop kagpa.
Data Length — gnnHa gaHHbIX.
ID Parity — KOHTpO/bHblE 6UTbI MAeHTUDUKaTopa.
Data - 3HayeHue AaHHbIX.
Checksum — 3Ha4YeHne KOHTPOJIbHOW CYMMbl.
Data Length 1D Parity CheckSum
4 D0H ENT_
-3.63532ms 03H SIGLENT_
36.7793ms . 00H T

70.9443ms 2 00H T

105.109ms 2 00H
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20 UBMEPEHUA C NOMOLWbIO KYPCOPOB

Kypcopbl — 3TO ropu3oHTasibHble U BEPTUKASIbHbIE MapKepbl, KOTOpble yKa3biBaloT X- 1 Y-
3HA4YEeHUS Ha 3adaHHoM ocuwnnorpamMme (aHasnoroBbil KaHasa, UMpPOBOM KaHan WM onopHas
ocumnnorpamMMa) WM Ha pe3yabTatax MaTeMaTuyeckmx rnpeobpasoBaHun. DTU pe3ynbTaThl

BKJ/TIOYAIOT Hanpsi)keHne, BpeMsi, 4acToTy.

Ha)xmMuTe kHonKy [Cursors| Ans A0CTyrna B MEHK yrpaB/ieHUss Kypcopamu.

A. BknounTb / BbIKNOUYNTb KYpPCOPHI 8 KYPCOPBI
B. Bbl XNM K B: YHOW
60p pe a ypcopo py4HoOMn, P
CNneXeHmne nnm No U3MepeHunto A
C. Bbibop kypcopa pns ynpasneHus: X1( Y1),
BPe)KMM
X2 (Y2), X1-X2 (Y1-Y2)
PyuHo#
D. YcraHoBka 3HayeHud NnosaIoXeHus
Kypcop
BblbpaHHOro Kypcopa (>kectamm, C
X1
YHUBEpCANbHOW pYy4YKOWM WKW BUPTyasbHOM
. Monoxexue
KnasuaTypomn)
-360.0us
E. Bbibop Twmna «kypcopa X, Y wuam X-Y
Tun Kypcopoe
(ropn3oHTanbHbIE, BepTUKaNbHbIE, E
o X
ropusoHTasbHble + BepTUKasbHbIA), 3Ta
MNCTOUHMK
onuus NMoaAep>XUBAETCA TONbKO B «PYYHOM» F
C1
pexuMme.
F. Bblbop MCTOUYHKMKaA CMrHana GCTW‘b
Bbi6op pexxMMa oTobpaXKkeHnsi Kypcopos o
H. Bbibop o0OMOpHOM TOYKM ANs KypcopoB X HKVPCOPXOHODH
(3amepxka unu MonoxeHune). Lo
I. Bbibop onopHOM TO4YKM Ana kKypcopoB Y Kypcop Y Onopk

(3agepxxka unu NonoxeHune).

20.1 Pe>XuM KypcoposB

PyyHon (Manual) - Bpy4yHyl yCTaHOBUTE MNOJIOXKEHNE KYpPCOPOB.

Monox

(ropu30OHTanbHbIN, BEPTUKASbHbINA, TOPU30OHTaNbHbIN + BEepTUKaNbHbIN).

88
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KYpPCOpOB:




CnexeHune (Track) - Tun Kypcopa aBTOMaTUYECKN YCTaHABIMBAETCS Ha «rOPU30HTasbHbIN
+ BepTUKaNbHbIN». B 3TOM pexuMme HaCTpauMBalOTCSA TOJNIbKO TOPU30HTallbHble KYpCOpbl, a
BEpPTUKa/IbHbIE KYpPCOpPbl aBTOMaTUYECKU TMPUKPENNSIOTCS K TOYKe MepecedyeHus Kypcopa W
¢ opMbI cUrHana UCToYHMKaA.

20.2 Twvnbl KypcopoB

X-Kypcopbl npeactaBnsoT cobon ABe BepTUKasbHbIE WTPUX-AYHKTUPHbIE NHUM (X1 ©
X2), KOTopble MWCNONb3YKTCA AS19 M3MEPEHMUS BPEMEHHbLIX MapaMeTpoB, B pexume bBMNoO
namepsetrca yacrtota. Kypcop X1 (X2) no yMon4yaHuio pacrnonoxeH cnesa (cnpaBa) U MOXeET
6bITb nNepemMeweH B nobyro obnactb akpaHa. B pexume X1-X2 oba Kypcopa nepemeLiaroTcs
OAHOBpeMeHHO. [N nepeMeleHns KypcopoB HeobxoAMMO WCNOAb30BaTb YHWBEPCASbHbIN
perynatop. PesynbTaTbl uaMmepeHuin (X1, X2, AT, 1/AT) BbIBOAATCA B NpaBoON 4aCTu 3KpaHa.

X-Kypcopbl (BpeMeHHOW AOMEH) X-Kypcopbl (4aCTOTHbIN AOMEH)

Y-Kypcopbl npeactasnsaoT cobor ABe rOpU3OHTasbHble LUTPUXMYHKTUPHbIE AUHUKN (Y1 1
Y2), KOTOpble MCNONb3YKTCA ANS naMepeHus HanpshxeHus (B) nnm toka (A). Ecnm B kauectBe
NCTOYHMKA UCMNOMb3YeTCsl OCUMANIOrpaMMa MaTeMaTuUKM, TO eANHULbI U3MEPEHMS onpeaenstoTcs
MaTeMaTmuyeckon dyHkumen. Kypcop Y1 (Y2) no yMon4YaHUIO pacrnosioXXeH B BEpXHeEN (HUXKHEN)
4acTu 3KpaHa M MoxeT 6biITb nepemelleH B Nobyto ero obnacte. 19 nepemelleHMs KypcopoB
HeobxoAMMO WMCNOAb30BaTb YHMBEpPCalbHbIM perynsatop. B pexume Y1-Y2 oba Kypcopa
nepeMeLlatoTca oAHOBpPEeMeHHOo. PesynbTaTtbl Mamepernun (Y1, Y2, AV) BbIBOASTCS B MpaBoOW
4yacTu aKpaHa.

89



1.00ms
{00kHz

Pexxum 1 (M1) Pexum 2 (M2)

e M1 - WNHboOpMauma 0 MNOSOXEHMN KaxXAOro Kypcopa NpuKpennsieTcs K Kypcopy, a
MHdOpMaLUMA O pasHuULe HaxoAUTCa Mexay ABYMSA KypcopaMmMu CO CTpenkaMmu,
COeANHEHHbIMU C KypcopaMu. DTOT pexunm 6onee MHTYUTUBHO NOHATEH.

e M2 - VHdopMaumsa O MNOMOXEHMU KaxXAOoro Kypcopa M pasHuua Mexay Kypcopamu
oTobpaxatoTcsa B 061acTn Ha 3KkpaHe. PermoH MOXHO nepemellaTth Xectamu, 4Tobbl He
nepekpbiBaTb GOPMY BOSHbI. DTOT PEXUM OTHOCUTENBbHO NIAKOHUYEH.

20.4 OnopHas To4ka

Ona kypcopoB X M Y OnOpHyH Touky. OnopHas Touka — 3TO MpuUBSA3Ka KYypCoOpoOB K
TeKylweMy BpPEMEHHOMY/aMMAUTYAHOMY 3HAYEHUIO WKW TeKyLeMy MOJSIOXKEHMIO Ha 3JKpaHe.
[JaHHas HacTpoMka MWCNonb3yeTcs npu  M3MeHeHun Ko3I(hIUUMEHTOB pas3BepTKU MU
OTKJIOHEHMUA.
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X-Kypcopbl ornopHas To4dka:

e  (dDuKkCcMpoBaHHOE BpeMeHHOe 3HadeHue - Npu WU3MEHEHWU BpPEMEHHON pa3BepTKu
(koadbdmumMeHT pa3BepTKM) 3HadyeHue KypcopoB X ocTaeTrcad (UKCMPOBAHHbIM BO
BpeMeHHOW obnacTu.

e  (dukcMpoBaHHOE MNOSIOXEHUE - MPU M3MEHEHUU BPEMEHHOW pasBepPTKU Kypcopbl X
ocCTalTCa (GUKCUPOBAHHBLIMUK B MO3MLMM CETKM Ha AUCMee.

Y-KypCcopbl ONOpHas Toyka:

e  OUKCMPOBaHHOE aMMINTYAHOE 3HAYEeHMe - NPU U3MEHEHUWN BEpPTUKasbHOro Macwraba
(Koo DMUMEHT OTKJIOHEHUS) aMNAMTYAHOE 3HauyeHue KypcopoB Y oOcTaeTcs
HEU3MEHHbIM,

e  OUKCMPOBAHHOE MOJIOXKEHME - NMPU U3IMEHEHUU BEPTMKaANbHOro MacwTaba kypcopbl Y
ocCTalTCa (GUKCUPOBAHHbLIMUK B MO3MLMM CETKM Ha AUCMee.

Mpumep nNpuBEAEHHbIN HUXE AEMOHCTPUPYET BNSAHUE BbIOPAHHOMW OMOPHOM TOYKM

KypcopoB X npu MacwTabupoBaHMM CUTHanNa.

5 Lhility J Display 1) Acquire ™ Tigger 3 ¢ [ Measire P9 Math

B Utility m play 1 Acguire ™ Trigger

B kauyectBe OMNOpHOW TOYKM BbIBpaHO dUKCMpoBaHHOE nonoxeHne. KoadduuymeHTt
pa3BepTkM ycTtaHoBfneH Ha 100 Hc/aen. TonoxeHne KypcoOpoOB OTHOCUTENbHO CETKM 3KpaHa
OCTaeTCs HeusMeHHbIM, X -1 geneHne u 2 geneHus. pu 3TOM MONOXEHME BO BpPEMEHHOM
obnactn nameHunocb, X -100 Hc n 200 Hc.

91



B Uility m| 13y m Ac ™ Trigger

B kauyecTtBe oOnMopHoM TOYkM BbIGpaHO (UKCMPOBAHHOW BpPEMEHHOE 3HauyeHwue.
KoacdpdunumnmeHt pasBepTku ycrtaHoBneH Ha 100 Hc/gen. [lonoxeHme KypcoOpoOB OCTaeTcs
(dUKCMpOBaHHbIM BO BpeMeHHoMn obnactn, X -50 HCc n 100 Hc. Mpn 3TOM M3MEHSIET MNOJSIOXKEHME
Ha ceTke 3kpaHa, X -0,5 geneHna u 1 geneHwue.

20.5 Bbi6op n nepemMmeljeHne KypcopoB
20.5.1 YnpasBneHue KypcopaMu KacaHMEM 3KpaHa

Kypcopbl MOXHO BblbupaTb M nepeMellaTtb HENOCPEACTBEHHO XeCTaMu U YHUBEPCANbHOWN
PYYKOW Ha nepeaHen NnaHenn, KpoMe Toro, UX MOXHO BblbpaTb B AMaNOrOBOM OKHE KYpPCOpPOB.

Uity P Trigger 3 Cusos b Measue M Acqure I Display K Analysis T CURSORS

Timebase Trigger c10C %
0.00s 500ns/div Auto 000V 115516
250kS  500GS/s Edge Rising 2018/9/7

MNepeMelleHne Kypcopa KacaHMeM 3KpaHa

KocHuTecb obnactn otobpaxeHusa A X (unn A Y) B pexnme M1 n nepetawute ee, 4ytobbl
OAHOBpPEMEHHO MNepeMeLlaTb ABa Kypcopa, KaK NokKa3aHo Ha PUCYHKE HUXe. DTO 3KBMBANIEHTHO
onepauum ¢ TMNoMm Kypcopa X1-X2 nnum Y1-Y2.
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f = 1.000000MHz

3 CURSORS

Utilty P Trgger 3 Cursors [ Measure Acquire [ Display B Analysis

Timebase Trigger c10C %
0.00s 500ns/div Auto 000V 11:55:16
250kS  5.00GS/s Edge Rising 201897

20.5.2 YnpasBsieHue KypcopamMu yHUBepcCasibHbIM peryasitopom

lMepeMecTuTe Kypcop, MOBEPHYB YHUBEPCAsbHYIO pYYKy Ha nepeaHen naHenun. Haxmurte
pyu4Ky, 4TO6bl BbIOpaTh pasHble NTMHUM Kypcopa. HanpuMep, ecnmn TeKyLWwmMM KypCoOpoM SIBASETCS
X1, HaxxMuTe, 4Tobbl BbibpaTbh X2, U HAaXXMUTe eLle pa3, 4Tobbl BbibpaTh X1-X2.

XecTbl nepemelwlatoT Kypcop 6bICTPO, HO He TOYHO, @ py4yKa nepemMellaeT Kypcop TOYHO,
HO He Tak 6bICTpo. Bbl MoXxeTe wmcnonb3oBaTb 06e KOMOMHaAUMKM B COOTBETCTBMM C BaLUMMMU
noTpebHoOCTAMM: BO-NEpBbIX, C NMOMOLLbIO XECTOB AocTuraeTtca rpybas HacTporka, a 3atem C
NOMOLLbIO YHMBEPCANbHON PYYKM BbINOJSIHAETCS TOYHasa HacTpolika.

20.5.3 YnpassieHuMe KypcopaMm yepes MEHIo

KocHuTecb obnactm mMeHu Kypcopa B
AManoroBoM OKHe, Bblbepute kKypcop (M) BO
BCM/bIBAOWEM CMUCKE, a 3aTeM MNOBepHUTe
YHUBEPCaNbHYO PYUKY, 4yTO6HbI
OTperynumpoBsaTb NOJOXEHUE.
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21 ABTOMATUYECKMUE USMEPEHUSA

ABTOMaTU4YeCKMe M3MEepeHUs — 3TO NMpeaBapuTeslbHO 3anporpaMMUpoBaHHbIE Mpoueaypbl
n3MepeHus, cokpawiarouwme ornepaunm Mo HaCTPOMKE KYpCOpOB B CTaHAAPTHbIX CUTyauusX,
TakuUxX KakK W3MepeHUs BpeMeHW HapacTaHusd, Ccnaja, aMnanTyabl MNUMK-NMMK W T.A4.
ABTOMaTU4YeCKME U3MEPEHUS PEKOMEHAYETCS MCMNONb30BaTb NPU aBTOMAaTUYECKUX BbIYMCIEHUSX
napaMeTpoB curHana ocuwiorpamMm. Ocumnnorpadbel cepum AKNM-4135 obecneunsatoT 6osee
50 BMAOB aBTOMaTU4eCKMX U CTaTUCTUYECKUX U3MEPEHNIA.

Ecnn no Kakom-To npuyYnHe mnapaMeTp He MoXeT OblTb KOPPEKTHO BblYMCEeH, B 6oke
n3MepuTencHonm wunHdopMauMM Ha 3KpaHe MnOosIBMTCA npeaynpexaawwmnn cumeon ***  yto
NO3BOJISIET CAeNaTb BbIBOA O KOPPEKTHOCTU AaNbHENLWNX AENCTBUN.

Mpn wn3MepeHUM HeEKOTOpbIX MNapaMeTpoB, Hanpumep, Mean (CpeaHee 3HaudeHue)
BbIUMCNSAETCS eAMHCTBEeHHAas BenuunHa ANs BCero MaccmBa AaHHbIX B OKHE. B aApyrux cnydasx
(Bpemsi HapacTaHusl) napaMeTp BbIYUCNAETCSA A1 BCEX TodeKk peanusaumm. OAHAKO Ha 3KpaH
BCeraa BbiBOAUTCH nocregHee (4719 AaHHOW peanuvsauum 3Ha4YeHune).

Ocuunnorpadbl cepun AKWUM-4135 MOryt BbIMOSIHATL WM3MEPEHUS OAHOBPEMEHHO MO
HEeCKONIbKMM KaHanaMm, otobpaxas Ha 3KpaHe A0 5 M3MEepeHWin CO CTaTUCTUKON B pexume
oTtobpaxeHms M1 u pgo 12 napametpoB (6e3 cratuctmkum) B pexmme M2. [ns npoctoro
0TOOpaKeHUss MaKCMManbHOro 4Yucia U3MepeHui Ha 3a4aHHOM KaHase MOXHO WMCMNOob30BaTb
pexum Simple/fipoctoti. [Ons oTobpaxxeHns U3MepeHUss Ha KOHKPETHOM BpPEeMEHHOM OTpe3Ke
HeobxoamMMo ncnosnb3oBaTb dyHKUMIO Gate/uarna3oH.

Axun Trig'd

" " W m 4 \ M
€ yumter 0 JAvcnneir T C6opUHG | od CuHxp 5% Kypcope! &Mwepeuuﬁ Marem [ Asanuz f(C1) = 999.9997Hz

D W3MEPEHUA

Wamepenun

Pexum

MpocTon

Hactpoitka

Ypanuts
<& wn

WHCTpyMeHTbI

Cratuctvka

W3MEP Muk-Tnk(C1) Cpeg#(C1) Mnow@DC(C1) Lmknsi(C1) -Annt(C1) -CxksaxH(C

3HaueH 3.07059V 1.4800560V 7.4002801mWb 4 499.9960us %  MapameTpsl
CpegH 3.0612496V 1.480296916V 7.400607534mWb 4.00 499.995796us

Mun 3.05882V 1.4784600V 7.3923002mWhb B 4 499.9923us

Maxc 3.08235Vv 1.4819180V 7.4095544mWb 4 499.9987us

Pk-Pk 0.02353V 0.0034580V 0.0172542mWhb ] 0.0064us

Cotkn 4.8413mV 666.395uV 2.998987uWb 0.00 999ps 0.00009%

Cuer 354 309 250 732 620

rucTorpamma }—,— MAML.M J—LLIM ““Mmu 4‘; *L

DCIM C Passeprka CuHXp b &
1X 500mV/. 0.00s 500us/div AsTo 149V 22:16:28
FULL -1.48V 2.50Mpts 500MSals ®poHT  HapacT 2022/8/29

A. O6nactb oTobpaxeHuss curHana, asTOMaTUUYECKM OCXKMMaeTCsa npu oTobpaxkeHuu
ApPYrux OKOH
B. O6nactb oTobpaxeHns napamMeTpoB «Bce namepeHmns»
C. MapameTpbl namepeHms n obnactb oTo6paxxeHnss CTaTUCTUKHK
D. [OwnanoroBoe OKHO «N3MepeHus»
HaxMunte KHOMKy M Ha nepegHelr naHenn npubopa AN BXoda B MEHHO
ABTOMaTUYECKUX N3MEPEHUN.
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B W3MEPEHWA
BkNounTb / BbIKOUNTL U3MEPEHUS

B. Bblbop pexuM usMepenusi: Simple/MpocToit A"'““epe”““

nnn Advanced/PacwupeHHbii. B «[lMpocTtom»

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

[ocTyn B MEH HACTPOMKN U3MEPEHUN.

OunctuTtb Bce Bbl6paHHbIe N3MEPEHUA.

E <> Tun

Bbibop Tvna usMepeHus.

mmoo0

Bbl60p AONOJTHUTENbHbIX MHCTPYMEHTOB
M3MepeHVIl7I, BK/KO4YaA TpeHAbI, KypCopbl, VHCTpyMeHTSI
TPEKMN.

Cratuctuka

BKAOUNTL / BbIKNHOUYNTD CTaTUCTUKY.

H. JocTyn B MeH HacTpOeK CTaTUCTUKMU.

p
H MapameTpsbl
5

21.1 Hacrtpoika napamMeTpoB
BbibepuTte pacCliMpeHHbIN peXuM MU3MepeHUn U KocHuTecb TYPE/Tur B ANANOroBOM OKHE
NM3MepeHUsa UAM KocHUTecb + B obnactm otobpaxkeHns napaMeTpoB U3MEPEHUS U CTaTUCTUKM,

yTo6bI OTKPLITH OKHO BbiGOpa NapaMeTpoB:

BuiBOp U3MEPEHUA

MCTOUHMK YacTolcn Eeprukan lopwaoHT PazHeie 3anepw

C1
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A
MTer-TMk D le MHHIEHS AMmnnuTyga

CpegH

}_f Mepuog, }H—f Yactota

T

-CHBaMH OTHOWeHWe ANUTENEHOCTH OTPMUATENBHOMD MMNYNECA B CUIHAaNE K Nepuody curHana E

BbI6Op MCTOYHMKA cuUrHana 45 BbiMNOSIHEHUS U3MEepPEeHUs.

Bknagku knaccudukaumm napaMeTpoB M3MEPEHMN, BK/OYasl 4acTo WCMOo/b3yeMble
(Favorite/Mactoicn) amnnutyaHble napametpbl (Vertical/BepTukan), BpeMeHHble
napameTpbl (Horisontal/lopu3oHT), pa3Hble napameTpbl (Miscellaneous/Pa3Hbie) u
n3MepeHns BpeMeHHbIX 3aaepxek Mexay kaHanamu (CH Delay/3anepx).

MapameTpbl. KocHUTECbL nNapameTpa, KOTOPbIM HYXHO M3MepUTb, 4TOObl aKTUBMPOBaTb
€ro, N KOCHUTeCb ero CHoBa, YTo6bl BbIK/IOUYMTL NapaMeTp.



D. TlloaceBeyeHHble NapaMeTpbl BbiBeAeHbl Ha 3KpaH. Ha pucyHke Bbllle aKTUBUPOBaHbI
«Mnk-Tnk» n «CpegH».
E. OnwucaHue nocnegHero BbiIbpaHHOro napaMeTpa.

Mopspok aencreun ansg gobaBneHns napameTpa usMepeHus — BblIbpaTb MCTOYHMK CUrHana
«Source/UcTo4YHMK» B ANANOrOBOM OKHe, a 3aTeM BblbpaTb NapaMeTp B OKHE MapaMeTpos.
Hanpumep, utobbl aobaButb uaMmepenHus Muk-Muk gna Cl un unsmepenHus [Mepuopa ana C2,
BbINONHUTE cneaylwme AenCTBUS:

Source/UctouHnk>C1/KAH1>Vertical/BepTtukan>Pk-Pk/Mnk-Mnk

Source/UctouHnk>C2/KAH2>Horizontal/lTopn3oHT>Period/Mepuoa

Ona u3MepeHuss BpPEMEHHbIX 3agepXxek Mexay kaHanamu: (CH Delay), nockonbky
KONIMYECTBO 3a4eNCTBOBAHHbLIX MCTOYHMKOB 6Gonbwe 1, warn p[ns ykKasaHus WCTOYHMKA
OT/INYaKTCS:

BbIGop UaMepeHra

MCTOUHNE . Yactokcn Beprukan lopwaoHT Pa3sHble 3agepx
c1

0.

®aza [ Caswr

MCTOUHKMK

C1

1 ar
] , /). FFLF

: Al Tl ATl
Tsu@R Tsu@F 1 Th@R 1 Th@F
B = B |l

B o6nactu Bblbopa napaMeTpoB CHayasa YKa3biBAaeTCAa KaHasa, COOTBETCTBYIOLWMNM
UCTOYHMKY A, a 3aTeM KaHas, COOTBETCTBYIOLWNI UCTOYHMKY B. HakoHeu, BbibupaeTcsa napameTp
namepeHuns. Hanpumep, u4T0obbl aKTMBMpPOBATb M3MepeHMe cMeweHuns ™Mexay Cl wm C2,
Heo6XOLI,VIMO BbINO/IHUTbL Ceayrwmne warn.

Source A/WctouyHuk A> C1/KAH1> Source B/WNctouHuk B> C2/KAH2> Skew/CaBur

MNocne BbiGOpa napaMeTpa OH MOABUTCS B 06NacTM oTo6paxeHuss napaMeTpoB U
CTATUCTUKMU:

W3MEP ’ ) C ! ) Upne(C1)

3HaueH Y ATITTELV v 4

KocHutecb + B nyctomn obnactu, uytobbl 4o6aBUTb NapaMeTp.

KocHuTecb - B NpaBOM BEPXHEM YNy Kaxaoro napameTtpa, 4tobbl 3aKpbiTb NapameTp.
KocHuTecb X B MpaBoM BepxXHeEM yray obnacTtu, ytobbl 3aKpbiTb U3MEPEHMUE.
KocHutecb CLEAR B onanoroBoM OkHe, 4Tobbl 3aKpbiTb BCE NapamMeTpbl.

Bknagka «Favorite/Hactolcn» mncnonb3yetca AN XpaHeHUs 4acTo UCMNOosib3yeMbIX BMAOB
n3MepeHuii. Monb3oBatenb MOXeT HacTpamBaTb AaHHYK BKady CaMOCTOsTeNnbHO. Ha gaHHoM
BK/lagke MoxeT 6biTb coxpaHeHO A0 20 BUAOB M3MepeHUNn. HaxmuTe n yaepxmnBamte aneMeHT,
ytobbl fo06aBUTL MNM yaanuTb €ro Ha BKagkKy «Favorite/MactoMcn». Ha kapTuHKe Huxe
nokasaH npuMep gobasneHms ogHOro M3 M3MepeHun B pasgen Yacro mcnonb3lyemble.
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YacTtolcn BepTukan FopuaoHT PasHkie

J'—f Mepnog ; YacTota 2MAEMaKc Bpemadmux
t

+nut -lmat +CKBaNH

Jobaeuts 8 YactoMcn

LtJ +BanuT

_I_J t BpHapact BpCnag ) apact ﬂ Lm—

Ona ypaneHus u3 BkNagkum <«Favorite/MactoMcn» HeobxoamMo HaxaTb M yAEpXUBaTb
3/1IEMEHT KOTOpbI HEO6X0AMMO yAaNUTb M3 4acCTO WCMONb3YEMbIX M BO BCMJIbIBAlOWEM MEHHO
BblbpaTb "Yaanutb us Yactohcn” :

Advanced/PacwmnpeHHble>Type/Tun>Favorite/Mactocn>Period/lMepnoa> Delete from
favorite/Yoanntb 13 4acTto MCNONb3yEMbIX.

Yactolcn Bepruvxan FopwaoHT PasHble 3anepx

MMHk-TMnk Bepx3Hau HuH3Haq AMNnUTYaa

CpegH ROV
PeA Hanti

¥oanute u3 Yactolcn

J'—Jf Mepwog, }H_f YacroTa o 90-
. — L—

T
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21.2 Twvn naMepeHwusn

21.2.1 AMMINTYAHDbIE NapaMeTpbl
MpeacrtaBneHbl 19 napaMeTpoB:

HiuxH3Hay Amnnutyga

LimknCpen LiMknCTOTRN

LimknCK3 MenuaH UnknMen

RPRE

Pazmax (nuk-nuk)

basosana NuHKA

Max/Makc: Mo10XNTeNbHbIN MUK HaMpsXXeHns

Min/MuH: OTpuuaTenbHbI MUK Hanps>XeHus

Pk-Pk/TMuk-NMuk: Pa3HOCTb MexAay MNOAOXKWUTENbHbIM U OTpULATENbHbIM MUKaMK
HanpsixeHun (=Vmax — Vmin)

Top/Bepx3Hau: ViaMepeHune BepxHero 3HadeHus ¢opMbl CurHasna, B npegenax
YCTaHOBJ/IEHHOI0 OKHa

Base/Hwv>xH3Hau: M3mepeHune HuxHero (6a3oBoro) 3HayeHuss dopMbl cMrHana, B
npegenax yCTaHOB/IEHHOrO OKHa

Amplitude/Amnnutyaa: PasHuua Mexay BEPXHUM U HUXHUM 3HAUEHMEM YPOBHS
curHana (=Vtop — Vbase)

Mean/CpepHee: CpegHee M3 3Ha4YeHMn (CyMMa 3HadeHWN CuUrHana, geneHHas Ha
KOJINYECTBO TOYEK)

Cycle mean/LUukn CpepHee: YcpeaHEHHOE HanpsXXeHWe nepBoro umnknia

Stdev/CtOTKn: CTaHgapTHOE OTK/IOHEHME BCEX 3HAYEHUN AaHHbIX

Cycle Stdev/Uunkn CtOTKn: CTaHaapTHOE OTK/JOHEHME 3HAYeHUN AaHHbIX
nepBoro uukna

RMS/CK3: M3mepeHune cpegHekBagpaTmyeckoro 3HauyeHms (CK3) dopmbl cmrHana
(kBagpaTHbIN KOpPEHb M3 CyMMbl KBaApaTOB 3HA4YeHWW CUrHana, QAOeNeHHOW Ha
KOSIMYeCTBO To4ek)

Cycle RMS/Uukn CK3: l3mepeHne cpepHekBagpaTmyeckoro 3HadeHus (CK3)
¢dopMbl curHana (KBaapaTHbIi KOpeHb M3 CyMMbl KBaApaTOB 3HA4YeHWNW curHana,
OENeHHOW Ha KOSIMYeCcTBO TOYEeK) MepBoro umkKnia

Median/MeagunaHa: CpegHee OT 3HA4YeHM OCHOBaHMSA W BeplMUHbI. Takoe
3HayeHue, 4yto 50% nonyyeHHbIX TOYEK HaxoAATCsa Bbiwe ero, a gpyrme 50% — Huxe.

Cycle Median/UunknMeaunaHa: MeanaHa nepBoro unkna.
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Beibpoc+

BepxHA8 AMHUA

(Base)

NokanbHein Min Buibpoc-

Bbl6pOC - BE€JIMYMHA WUCKaXEHUA, CNneayruwero 3a MnoN0XUTENbHbIM (OTle_l,aTeﬂbeIM)
(prHTOM MMnNynbCa, Bblpa>XXeHHad B NpoUeHTax OT aMnanTyabl:

local MAX - D Top

ROV (rising edge overshoot) = Amplitude x 100 %,
roe ROV - Bbibpoc+
FOV (falling edge overshoot) = Base - D local MIN _ ;) %,

Amplitude
roe FOV - Bblbpoc-

Overshoot (FOV)/Bbi6poc-: OTpuuaTenbHbili BbIGPOC y OCHOBAHUSA MMMyfbCca,
nocsne 3aBepLleHnss cnaga uMnynabca

Overshoot (ROV)/Bbi6poc+: M0n10XUTENbHbIA BbIOPOC Ha BEpPLUMHE UMNY/bCA,
nocsne 3aBepLleHns HapacTaHUa UMnNynbca

NoKkanbHblit Max Mpeasbibpoc-
~ BepxHAas AUHUA

(Top)

Basopan NMHUA
(Base)

Mpeaeeibpoc+ " NokanbHbIii Min

MpeaBbI6GPOC - Be/INYMNHA NCKaXeHus, npeawecTeytowero MOJIOXKUTENbHOMY
(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)/MpeaBbi6bpoc-: [Npeasbibpoc Ha BepliMHe mMnynbca, nepes
cnagatmowmm HpoHTOM.

Preshoot (RPRE)/MNpeaBbibpoc+: NMpeasbibpoc y ocHOBaHMA MMNybca, nepeg
HapacTalowmM hpoHTOM.

YpoBeHb@CHUHXP: BenuuvHa HanpsXeHnsa Mexay MapKepoM YpOBHS 3arnycka w
MapKepoM KaHana.
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21.2.2 BpeMeHHble napaMeTpbl
BkntoyarT B cebs 17 napamMeTpoB:

Mepwog, J'H—f Yacrora

+nuT -dnwt +CKBaMH

+BanuT -Bonur i T T@Mm

a1
BpHapact BpCnap, —H:I L

Bpemsa Bpemsa
HapacTaHua cnaga

‘.I — h NMoporoeble YRPOBHMU:
S {—-“:--; sepxHun 90%
| |
1 |
1 \\L
— ), s

f(_——“ cpeammnin 50%

- HHUIA 10%

AnNUTensHoCTb+ ANUTeNnbHOCTb-
e Mepuog
Period/Nepuopn: [lepuvoa curHana (T) -  uvHTepBan Mexay AByMSA

nocnegosaTesibHbIMM TOYKaMM Ha pPoOHTaxX OAMHAKOBOM MNOMSPHOCTM, B3SATbIMM Ha
cpeaHeM noporosoM yposHe (50%).

Freq/YacroTta: Yacrtota curHana(=1/T)

Time@max/BpemMa@mMakc: lopu30HTanbHas KoopAMHaTa  MaKCUMallbHOro
3Ha4yeHwus.

Time@min/BpeMa@MuH: FopunsoHTanbHas KoopauHaTta MUHUMaNbLHOIO
3Ha4veHus.

+Width/+AnntenbHocTb: [ANTENbHOCTb  MNOMOXWUTENbHOMO  UMNOynabca -
WHTepBan MeXxay ABYMS nocsfiefoBaTeNlbHbIMM TOYKaMM Ha (poOHTE M cpe3e UMNynbca,
B3SITbIMM Ha CpeAHEeM NOPOroBOM YpOBHE.

- Width/-AnntenbHOCTb: [/INTENbHOCTb OTPULATENBHOINO MMMYbCa — MHTEpPBan
Mexay ABYMS nocnenoBaTefibHbIMW TOYKaMKM Ha cpe3e U MpOoHTE MMMyAbCa, B3ATbIMM Ha
cpeaHeM NoporoBoM ypoBHe.

+Duty/+CkBa>xxHOCTb: OTHOLWEHNEe ANUTENbHOCTU MOSIOXUTENBHOMO UMNYbCca B
curHane kK nepuoay curHana = (AnutensHoctb+/T) X 100%.

-Duty/-CkBaxHOCTb: OTHOLWEHNE ANUTENbHOCTM OTPUUATENbHOr0O WMMMysabca B
curHane kK nepuogy curHana = (AnutenbHocTtb-/T) x 100%.

+BWidth/+BOnuT: [OAUTENbHOCTb MOJIOXUTENBbHOIO MNaketa - AJINTENbHOCTb
nakeTa MMNynbCoOB, OT NepBoro poHTa, A0 NocC/AeaHero cnaaa.
-BWidth/-BOAnut: [OnnTenbHOCTb OTPULATENBHOINO MakeTa - ANUTENbHOCTb

nakeTa MMNynbCOB, OT NEPBOro cpesa A0 nocnegHero hpoHTa.

Delay/3anep)xka: BpemMs oOT TO4ykum 3anycka Ao nepsoro nepexoga 50%-u
YPOBHS curHana

T@M: Bpemsa Mexay TOYKaMM 3anycka B 3aBUCMMOCTU OT YPOBHS CUHXPOHU3aLUU
N HakKnoHa.

10-90%Rise/HapacraHue: Bpems HapacTaHus wuMNOynbCa OT HMXHeEro Ao
BepxHero noporosoro ypoBHs (10%~90%).
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90-10%Fall/Cnana: Bpema cnaga MMnysibCca OT BEPXHEro 40 HUXXHEro noporosBoro
ypoBHs (90%~10%).

20-80%Rise/HapacraHne: BpeMs HapacTaHus uMMynabCa OT HUXHEro Ao
BeEpXHero noporoBoro ypoBHS (20%~80%).

80-20%Fall/Cnaa: Bpema cnaga MMnysibCca OT BEPXHEro A0 HUXXHEro NoporosBoro
ypoBHS1 (80%~20%).

CCJ: PasHuua Mexay ABYMS nocnefoBaTefibHbIMW Nepuojamu.

21.2.3 lMpoume nsmepeHus
Mpoune namepeHuns BKIOYAKT B cebs 16 napamMeTpoB:

FYTW -Nnow@DC F¥+ % nnow@DC Adclnow@DC

+[Mnowy, 3 -Mnow@AC FoY: W n now@AC AbcMnow@AC

Limrni o Kon®poHtos Y KonCnagoe ®poHTE 06w,
— ] —

U ==

MonoxMynsLe OTpuulynsc 1+~ 1 CropHapact ., CropCnag

+Area@DC/+Mnowaab@DC: lMnowanb NONOXKUTENBHON OCLMANOrPaMMbl, Bbille HYNS.

-Area@DC/-Mnowaab@DC: lNnowaab oTpMUaTENbHON OCLUANONPAMMbl, HUXE HYNS.

Area@DC /Mnowaab@DC: CyMMapHas niowaab OCLUUISIOrPaMMsl.

AbsArea@DC/A6cMnowanb@DC: A6contoTHOE 3Ha4YeHne nNowaam oCUnIIorpaMMsl.

+Area@AC/+Mnowaab@AC: [lowaab MNOAOXKUTENbHONW  OCUMANOrNPaMMbl,  Bbille
cpeaHero ypoBHS.

-Area@AC/-Mnowaab@AC: lMnowanb oTpulaTenbHOM OCUWMAIOrPaMMbl, HUXE CpefHero
YPOBHS.

Area@AC /Maowapb@AC: [owaab OCUWMIONPaMMbl Bbllle CpeAHEero YpoBHS MUHYC
njowanb HUXe CpeHEero ypoBHS.

AbsArea@AC/A6cMnowaab@AC: lowaab OCUMANOrpaMMbl Bbllle CpeAHero YpOBHS
nJtoC naowaab HUXe cpeaHero ypoBHS.

Cycles/Uuknbl: Konnyectso LUMKIOB B NEPUOANYECKON OCLUMANONpaMMe.

Rising Edges/Kon®poHtoB: CyMMapHOe KO/IMYECTBO MOMOXUTENbHbIX (POHTOB
OCLMNIOrpaMMBbl.

Falling Edges/KonCnapos: CyMMapHOe KONM4YEeCTBO oTpuuaTtefbHbiX (GPOHTOB
OCLMNIOrpaMMBbl.

Edges/®poHTbl O61y: CyMMapHoe KOIMYEeCTBO BCeX (PPOHTOB OCLUIOrPaMMbl.

Ppulses/MonoxxMynbc: CymMapHoe KONMYECTBO MOSTIOXUTENbHbIX MMMNYJ/IbCOB.

Npulses/Otpuulynbc: CyMmMapHoe KOMMYeCTBO OTpuLuaTeslbHbIX MMMNYJ/IbCOB.

PSlope/CkopHapacT: cKkopoCTb HapacTaHus MonoXuTenbHoOro poHTa.

NSlope/CkopoctbCnaa: CKOpoCTb Craja oTpuuaTtesnbHOro gpoHTa.
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21.2.4 ABTOMAaTUYECKME U3MEPEHUA BPEMEHHbIX 3alep)XXeK MeXAy KaHaJlaMu
N3MepeHUne 3aepXKM U3MEPSET pasHULY BO BPEMEHU MeXAYy ABYMS KaHanamu. Bknwoudaer

14 napaMeTpoB 3a4epXKKKn:

Tsu@R

Cogur

L, " FFLF

ATl
Tsu@F [ Th@R i *F Thi@F

Phase/®asza: Pa3HocTb a3 ABYX CMIFHAN0B, BblpaXeHHas B rpagycax. T1 + T2 x 360
Skew/CaBur: Pa3HOCTb BpeMeHM [AByX Hapactawowmx GPOHTOB WCTOYHMKA A U

MCTOYHUKa B.

FRFR: BpemMeHHON nHTEpBan:

nepBblil HapacTaLWwmn GpoHT.

FRFF: BpeMeHHOI MHTepBan:

nepsbli cnagarLwmn GpoHT.

FFFR: BpemeHHOW WHTepBan:

nepBbIN HapacTaowmin GpoHT.

FFFF: BpemeHHOM WHTepBan:

nepsbli cnagarLwmn GpoHT.

FRLR: BpeMeHHON MHTepBan:

nocneaHun HapacTarwmn GpPoHT.

FRLF: BpeMeHHON uHTEpBan:

nocriegHuUn cnagatowmm GpoHT.

FFLR: BpemeHHOM WHTepBan:

nocnegHUn HapacTatowmin GpoHT.

FFLF: BpeMeHHON MHTepBan:

nocnegHuUn cnagatowmm dpoHT.

NcTouyHnK A, nepBbin HapacTawwmnn GpoHT, n NcTouHuk B,
NcTouHnK A, nepBbiil HapacTaowmii GpoHT, n NCToyHukK B,
NcTouHnk A, nepsbln cnagatowuin GpoHT, U UCTOYHUK B,
NUcTouHnk A, nepsbiii cnagalowmin @poHT, n UcTtouHuk B,
NcTouHnK A, nepBbin HapacTawwmnmn GpoHT, n NctouHuk B,
NcTouHnk A, nepBbin HapacTatowmii GpoHT, n UCTouHmnk B
UcTouHuk A, nepsbi cnagawwmn GpoHT, n NCTOYHUK B,

NcTouHmnK A, nepsbii cnagalowmim GpoHT, n UCTouHmnk B,

Tsu@R: Bpems ycTaHOBKW AaHHbIX, Nepes HapacTalowuM GpoOHTOM TaKTOBOro CUrHana.
Tsu@F: Bpems ycTaHOBKM AaHHbIX, nepes cnagarowmm dpoOHTOM TaKTOBOrO CUrHana.
Th@R: BpeMsa ycTaHOBKM AaHHbIX, Nocne nepegHero (opoHTa TaKTOBOrO CMrHana.
Th@F: Bpems ycTaHOBKM AaHHbIX, NOCMe cnaja TakToBOro curHana.
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21.3 TpeHp

OYHKUMIO TPEHAA MOXHO BKAOYNUTL AN noboro napaMeTpa aBTOMaTU4YECKOro uaMepeHuA.
TpeHpn no3songer HabnogaTb 3a UBMEHEHMEM Bbl6paHHOI'O 3Ha4YeHnsa Cc Te4eHNEM BPpEMEHMN.

Max(C1) A

-10s

7V Min:2.333V

O6nacTtb oTo6paxeHusa napaMeTpa M3MepeHus

O6nacTtb oTobpaxeHusa rpaduka TpeHaa

YBennueHne pamanasoH BpeMmeHW. KocHuTecb, ANS pacClMpPEHUS BPEMEHHOr0
AvanasoHa.

Tekyliee 3HaueHne

MakcuManbHoe 3HaveHue

MWHMUManbHoe 3HavyeHune

CpenHee 3HayeHue

C6poc cTaTtucTukm

TOomMmo owr

O6HYJ'IVITb AaHHbIE CTAaTUCTUKN W NeEPE3anyCtuTb C60p AAaHHbIX MOXHO HECKOJ/IbKUMU
cnoco6amu: HaxaTb KHOMKY [C6pod/[Clear Sweeps| Ha nepeaHei naHenu nNpubopa, KOCHUTECH
nyHkta Reset Statistics/Cébpoc CTratucTuky B [MANOrOBOM OKHE HACTPOeK CTAaTUCTUKKU, WU

Ha)xaTb CUMBO/ O B 06/1aCTM OTOBpaxxeHMsa TpeHaa.

21.4 OTcnexusaHue

OyHkumio otcnexuBaHua (Track) MOXHO BKIIOUUTL TOABKO AN BPEMEHHbIX NapaMeTpoB
(HanpuMep: yacToTa, BpeMsa HapactaHus). JaHHas dyHKUMSA NO3BONSET 0To6pasuTb N3MeHeHne
BbibpaHHOro NnapaMeTpa BO BpeMeHHOW o6nacTu.

11 5lkHz
11 GikHz
10 5OkHz
10.G0kHz
}50kHz

0 C0kH z

20.00ms 1000 s NS 10 B0ms 20.B0ms

1000 — 3TO BepxHUW Npeaen CTaTUCTMYECKOro 4ucna B Kagpe, 3TO O3HauyaeT, 4To
3Ha4yeHuns, npesbllatowmne aToT npeaen, He 6yayT otobpaxaTbCsa Ha rpaduke Tpeka.
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21.5 BbiI6op pexxuMma oToO6parkeHUsi U3MepeHui

B pacwupeHHoM pexnme wmamepeHumin (Advanced/PaclumMpeHHbliii) nogaepXmBakTca ABa
pexunuma oTobpaxeHus: M1 n M2,

B pexume M1 oAHOBpPEMEHHO 0T06pa>+<aeTc;| 00 5 u3MepeHHbIX napamMeTpos.

Korpa

CTaTUCTUKa BKJ1lOYEHA, OHa 0To6pa>KaeTc;| noa afeMeHTamMun usMepeHuda. [ns pobasneHus
HOBOIro MamMepeHun4 Heob6xoanmMo KOCHYTbCA NMyCTOro cronbua.

& yranme [ wennei

W3MEP
3HaueH
Cpegx
Mian
MaKe
Pk-Pk
Coten
Cuer

TwcTorpamma

DCIM
1X 500m\V/’
FULL -1.49V

B pexume M2 oaHOBpPEMEHHO

£ yrunura CJ fvenned

7Tl Choplngy ™ Cumxp

Mi-Muk(C1)
3.05882V
3.0603878V
3.05882V
3.07059v
0.01177V
3.9945mV
361

Bepx3nau(C1)
2.96748V
2.9674632V
2.96748V
2.96746V
0.00000V
0.0uv

361

3 Kypcoper [B\Mamepenns D Marem

HubkH3Hau(C1)
2.76mvV
-827.5uv
-9.01mV
2.76mv
1.7Tmv
5.4151mv

361

B Axanus

v

Mepuop(C1)
999.9986us
999.999996us.
999.9940us
1.0000054ms
0.0114us
1.116ns

1444

N

fT Coopliucy ™ Cunxp

M3MEP
NMuk-Mik(C1)
Bepx3Hau(C1)
HumH3Hau(C1)
Mepuog(C1)

DC1M,
1X 500mv/
FULL  -149V

3HaueH
3.07059V
296746V
-9.01mV
1.0000009ms

oTtobpaxkaetca A0 12 wu3MepeHuid napaMeTpos.
CTAaTUCTUKA BKJIKOYEHA, OHa pacnpegenseTcs B npaBoi 4YacTu aneMeHTa nsMmepeHmns. KocHutech
Ons po6aBneHns HOBOro M3MepeHNst He06XO0AMMO KOCHYTbCS MYyCTON CTPOKMU.

3F Kypcopu [sMamepenua B Marem

CpeaH
3.0603197V
2.9674632V

-460.5uV
999.999990us

B Ananus

v

Mun
3.05882v
296746V

-9.01mV
999.9940us

3.07059V
2.96746V
2.76mV
1.0000054ms

Axnn Trig'd
f(C1) = 999.9996Hz

PassepTka CuHxp
0.00s 500usidiv. AeTo
2.50Mpts 500MSals ®poHT

Axnn Trig'd
f(C1) = 999.9997Hz

S —

Makc Cotkn
3.9197mv

0.0uv
5.2443mV

1.111ns

Pazseptka CuHxp
0.00s 500usidiv.AeTO
2.50Mpts 500MSals ®poHT

B Hacrpoiika Mamep

Buiunen Amnn

Mopor

Pexum OToBpak

M2

AmnanazoH

D Hazap

€1DC &
149V 18:12:28
Hapact  2022/8/31

Koraa

B Hactpoiika Uamep

Beiuncn Amna

MNopor
Pexum OTobpax
M1

Otobpax Mpegen
1z

Auanazon

D Hazap

C10C ¥ &
149V 18:12:52
Hapact  2022/8/31




21.6 CraTUCTMKa U3MepeHU#

Bknounte dyHkuuto  Statistics/Ctatuctuka, 4tobbl HabnwoaaTb  pacnpeneneHue
N3MEPEHHbIX 3HAaYEHNN Kaxxaoro BbibpaHHOro napamerTpa.

Pe3ynbTaT aBTOMaTM4yeCkMX U3MEpPEHUN OToOpa)kaeTcsl B HMXXHEN 4YacTu aKpaHa npubopa,
3a UCKIKYEHMEM, KOrga BKIYeHa MYHKUMSA OTOOpaeHns BCex pe3ybTaToB.

W3MEP Mik-Muk(C1) Bey 1)

0.C
0.0uV

32662

TMcTorpamma

O6Hy1'IVITb AdHHbIE CTAaTUCTUKN WU Nepe3anyCTtuTb C60p AaHHbIX MO>XHO HECKOJ/IbKUMU

Value/3HauyeHune - TeKylee nsMmepeHme

Mean/CpepgHee - cpeHee BCeEX U3MEPEHUI

Min/MuH - MMHUMYM BCEX U3MEPEHUN

Max/Makc - MaKCMMyM BCEX U3MEPEHUN

Stedv/CoTkn - cTaHAapPTHOE OTKJ/IOHEHME BCEX M3MEPEHUN
Count/Cuer - KONMYECTBO U3MEPEHUN

cnocobamu: [Clear Sweeps Ha nepegHeit naHenu npubopa, KOCHWTeCh NyHKTa Reset
Statistics/Cépoc Cratuctuku B OMNANOFOBOM OKHE HACTPOEK CTaTUCTUKK, WAW HaXaTb CUMMBO

B obnactu otobpaxeHns CTaTUCTUKMN.

21.7 TI'ncrorpaMMa CTaTUCTUKM

MNMocne BKAIOYEHUSA CTAaTUCTUKM NO BbIGpaHHbIM M3MEPEHWUAM MOAb30BaTENb MOXET TakXe
aKTMBMPOBaTb CTAaTUCTUYECKYID rucrorpammy. mcrtorpamma otobpaxaeTcs B HUXHER 4acTu
obnactn craTuCTukU. ITO NO3BOMSET MNONb30BaTeNsM 6bICTPO MpocMaTpuBaTb pacnpeneneHue
BEPOSATHOCTEN W3MepPeHHbIX MnapaMeTpoB. LIBeT rucrorpaMmbl COOTBETCTBYET WCTOYHUKY
namepeHus (KaHan 1 xentoeli n T. 4.).

0.C
0.0uV

MMcTorpamma

O4HY M3 CTaTUCTUYECKMX T[UCTOrpaMM MOXHO BbIBECTM Ha OTAEeNbHbIA 3KpaH Ang
nonydeHms nogpobHon nHgopmaunn. ng 3Toro Heo6Xo0ANMO KOCHYTbCS MMCTOrpaMMbl KOTOPYHO
Heob6xo0AMMO YBENUUNTb, OTKPOETCS AOMOSIHUTENIbHOE OKHO C YBEIMYEHHOW rMCTOrpaMMon.

A. W3MepsieMblt napameTp

B. O6nactb oTobpa)eHuss rmcTorpaMmbl.
Ocb X npeacrtaBnAsieT W3MeEPEHHbIE
3HayeHMs, a ocb Y npeacrasnser
BEpPOSITHOCTb.

Period(C1) ‘A

C. Yuncno oTcyeToB CTAaTUCTUKMU

D. Tekyuwee 3HayeHue

E. Cronbey rMCTOrpamMmmbl (6uH),
KOTOPbIA  BKJ/IIOYAET MaKCuMMasibHOe
3Ha4YeEHNE N BEPOATHOCTb NonagaHwu4 0.99999820 0.99999980 1.00000140 1.00000300
B JlaHHOe 3HaueHue. 0.99999900 1.00000060 1.00000220

476 Current:1.00000060ms Top:{1.00000068ms,1.00000072ms) 63.0%

C D E

F. KHonMka 3akpbiTUs OKHa rMCTorpaMmbl
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21.8 “lMpocToin” pe>xknm naMmepeHumn

Mpy BKIOYEHUM MNPOCTOro pexmma wuaMmepeHuin (Simple) Ha askpaHe ocumnnorpada
OAHOBpEMEHHO oTobpaxkalTcsa Bce BbibpaHHbie M3MepeHus ANns BblbpaHHOro kaHana. Lset
wpundTa oTtobparkaeMblXx U3MEPEHUA COOTBETCTBYET LBETY YKA3aHHOIro UCTOYHUKA. XKenTtbit ans
kaHana 1, ¢uoneToBbIN ANa KaHana 2 u T. 4.

Cycle Mean -4 28mV ROV 222%
Stdev 150V RPRE 056%
Cycie Stdev 1.50v L@t 233.33mV
RMS 1.50V Period 1.00ms

Cycle RMS 1.50v Freq 1.00kHz
Amplitude FOvV 2.78% +Width 500.00us
Mean FPRE 0.0% -Width 500.00us

21.9 [Amana3oH aBTOMAaTUYECKUX U3MEepeHU#
B cnyyae BO3HMKHOBEHUS Heo6XO0AMMOCTM U3MEepeHWss napaMeTpoB B  3aA4aHHOM
BPEMEHHOM AMana3oHe peKoMeHAyeTca UCNonb30oBaTh MyHKUUIO Gate/[uanasoH.

KocHutecb nyHkTa Gate/[uana3oH B [[WaniOrOBOM OKHe
HacTpoOMKM W3MepeHui, 3aTteM B 06/11aCTM CETKM MNOABATCA ABa
rOpuU3oHTaNbHbIX Kypcopa A n B. [luanoroBoe OKHO BPEMEHHOIO
nHTepBana 6yaeT otobpaxeHo crnpasa.

Kypcopbl A 1 B Mcnonb3yloTcs Ans onpeaeneHns AuanasoHa Fpanuya A
BPEMEHN AN9 u3MepeHusa napameTpoB. Ocumnnorpad usmepser 1.30ms
napamMeTpbl AaHHbIX TO/IbKO Mexay Kypcopamun A un B, nrHopmpys
[JaHHble BHe Anana3oHa. lpaHuya B

HacTpoika KypCOpOB BpeMEHHOro guarnasoHa aHanornyHa
HacTponke 06blyHbIX KypcopoB. CM. «Bblbop n nepemelleHune
KypCOpoB» AJ1d NoAy4YeHns nogpobHon nHgopmaunn.

OnanazoH

Mpaswya A-B

Ha pucyHke HMXe nokasaH 3KpaH, B KOTOPOM (YHKUUSA M3MepeHWe BO BPEMEHHOM
AnanasoHe UCMNoJb3yEeTCs AN USMEPEHMSA aMMIUTYAHbIX NapaMeTpoB NPAMOYro/ibHOro CUrHana:

& Ynwme G fwcnnein | p ™ Cumxp 3 Kypeopu [BM a & Ananma B Hacrpoitka smep

Boluncn AMnn

Mopor

Pesim OToBpas

M2

[vmanazon

Tpauua A

rpaHuLa B

Mpannuya A-B

) asan

TucTorpamma

DCIM) a
1X 500mv/ 500us/div AsTo
FULL -1.49V. 2.50Mpts  500MSa/s ®poHT

21.10 BblumcneHve aMmnamtyabl

B cooTBeTCTBMWU C pasfiNYHbIMM TUNAMW BXOAHbIX CUIFHANMOB NOJib30BaTeNM MOryT BbibpaTb
COOTBETCTBYIOLWY CTpaTerMio pacyeTa aMnamTyAbl, KOTOpas MOXeT W3MepsSATb BepxXHue u
HUXKHNE 3HaYeHUs C 60MbLUEN TOYHOCTbIO.
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Onsa Bbibopa cTpaternn pacdeta amnauTyabl HEO6XOAMMO B MEHIO M3MEPEeHWUIn 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 MakCUMMasbHOro 3HauyeHwus.
Ecnn ycrtaHoBneHo 3HadeHume «lucrtorpamma/Histogram»,
6yneT yuuTbiBaTbCA 3HA4YeHWEe B BEpPXHEW MOJI0BUHE 7\ Bt
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 sovvernas

C. YcraHoBKa cTpaTermm pacyerta 6asoBoro 3HadeHus. Ecnu
yCTaHOB/IEHO 3HauyeHue «luctorpamma/Histogram», 6yaert
YUYNTbIBATbCA 3HAYeHME B HMXHEW MOSIOBMHE CurHana, a
3HaYeHMe C  MaKCUManbHOW  BEpPOATHOCTbIO  bByaert
naeHTudnumnposaHo Kak 6a3oBoe  3HadeHue; ecnu

B BeuvcneHne

B Boluncn Bepx

Maxc

1D 1—) Hasag

YCTaHOB/IEHO 3Ha4yeHune «MuH/Min», MWUHUMaNbHOE
3HayeHue curHana byaet naeHTUGUUMpPoBaHO Kak 6baszoBoe
3HaueHue.

D. Bo3sspaT B npeablayliee MeHto.

21.11 MNMopor nsMmepeHui

MoporoBble 3HayeHUs W3MEpeHW onpeaensTcs nonb3osBaTeneM. Hanpumep, ans
N3MepeHnsa ANNTENbHOCTM MMNYbCa MOPOr MOXHO yKasaTb, a He 3aduKcMpoBaTb Ha yposHe 50
%. OnA uU3MepeHus BPEMEHU HapacTaHUs MOXHO YyKa3aTb HMXKHWUIW/BEPXHUW Moporu, a He
durkcmpoBaHHble 3HaueHns 10%/90%.

N3MeHeHWe nMoporoBOro 3HaA4YeHUs N0 YMOSYAHMIO MOXET WU3MEHUTb pe3ybTaThl
N3MepeHns COOTBETCTBYIOLWMX 3SNIEMEHTOB MW3MEpPEeHUs, TakKux Kak: nepuoj, 4acroTa,
+ANUTENbHOCTb, -ANINMTENbHOCTb, +CKBaXHOCTb, -CKBaXHOCTb, +Banut, -Baonut, 3agepxka,
T@M, BpeMsa HapacTaHus, BpeMsa cnaga v apyrue.

Ons “3MeHeHns NOoporoBbiX 3HAaYEeHUN aBTOMAaTUYECKUX U3MEpEeHWUt HeobXoAMMO B MEHI0
n3MepeHui KocHyTbCcs Hacrporika/Config > lopor/Threshold. OTobpa3snTcs cnegytouiee MeHto:

[ B wa !

WcTounmk

Bbl6Op MCTOYHMKA ANS YCTAHOBKM NMopora U3aMepeHui. =
Bbi6bop TMNa yCTaHOBKWM NMOPOroBOro 3HadeHus. B™
Acbomior

YcTaHoBKa BEPXHEN0 3HAa4YeHUA. C sepamin

YcTaHOBKa cpefHero 3Ha4YyeHud.

D creaui
Al

YCTaHOBKa HMXXHEro 3HauyeHu4.

mmoOoOw >

HixHmi
Bo3BpaT B nNpeabiayLlee MeHio. E

Fo

Tvin YCTaAaHOBKM NOPOrosBoro sHavyeHus

B npoueHTax: YCTaHOBKa 3HayeHWs B MNPOLEHTHOM OTHOWEHUW OT (OpMbl CUrHana.
[Jnana3soH HaCTpOMKM HWXKHEro u BepxHero 3HaydyeHun coctasnsetr 1% ~ 99%, HuxHee
3Ha4YeHuMe He A0KHO NpeBbllWaTh CPeAHEE U BEPXHErO 3HaYeHue.

A6conoTHOe 3HauyeHue: YcraHoBka abCoMOTHOrO 3HayeHus B COOTBETCTBUM C
YCT@HOB/IEHHbIM KO3((DUULMEHTOM OTKAOHEHUs. ABCONOTHOE MOPOroBoe 3HadYeHue 3aBUCUT OT
mMacwrtaba no BepTuKanu, cMeweHns u koadpduuneHTa ocnabneHns nNpobHuKa. DTN 3HAYEHUS
OONMXHbI 6bITb YCTaHOBNEHbI Nepes yCTaHOBKOM abCoNIOTHbLIX MOPOroBbiX 3HAaYeHUN. HuxHee u
BEepxHee 3HayeHUs OorpaHu4yeHbl AMana3oHOM 3KpaHa. Ecnu kakom-nmbo abcontoTHbIM nopor
6onble NN MeHblle MUHMManbHOro UM MakCMManbHOrO 3Ha4YeHUsa CUrHana, U3MepeHue MoxeT
6bITb HEAENCTBUTENbHbIM.
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22 MATEMATUNYECKUE ®YHKUUAUN U BIND

Ocumnnorpadbl cepun AKWM-4135 noaaep>xuBatoT LWMPOKMI Habop MaTeMaTU4ecKux
dyHKUMN. MaTemaTnyeckme OYHKUNM BKAKOYAKOT CNOXEHME, BblYMTaHWe, YMHOXEHWe, AefleHune,
anddepeHumnan, wuHTerpasn, KBagpaTHbIM KOpeHb M 6bicTpoe npeobpasoBaHue dypbe (FFT
(BMN®)) pna curHanoB aHasoroBbiX KaHanoB. Pe3ynbTaT MaTeMaTUYECKUX AOENCTBUM MOXET
Takxe 6blTb M3MEpeH C MOMOLLbI AE/IeHUA CEeTKU MM KYpPCOpPOB, aBTOMaTtnyeckme namepeHus

Ana MaTeMaTU4eCckKnx CDYHKLI,VIﬁ HE BO3MOXHbI.

Haxmute kHonky |MATH| Ha nepegHein naHenM WM KoOCHMTeCcb + B 06nacTu oOkHa
AJecKpunTopa KaHajla M BO BCMJ/bIBalOWeEM AManoroBoM oOkKHe Bblbepute Funcl/@yHkumsl,
Func2/®yHkuymns2, Func3/@yHkumsa3 wnv Funcd/@yHKuns4 nocne 4yero nosiBUTCS Auanorosoe

OKHO MaTeEMAaTUKWn:

B MATEM
Bbibop MmaTemaTnyeckon ocumnnorpammel F1 ... F4. A Ocupnnorpanmma
B. Bkao4nTb / BbIK/IIOYNTb MaTeMaTUYECKYIO Onepauuto. SyHEIASS
C. Bbibop maTeMaTMueckon pyHKUUU. B'r:mepam-m
Bbi3biBA€T OKHO HacTpoek d@yHKUMM un Bblbopa
MCTOYHMKA. C oy
. C1+C1
D. YcraHoBKa BepTMKanbHOro Macwraba mMaTeMaTn4yeckon
DLLIKana
onepauuu.
o 1.00M7
E. YcraHoBku TekcTa MEeTKU MaTeMaTUn4eckomn
EMeTna
oCUMINOrpaMMsbl.
Fa
F. YcraHoBka BEPTUKASIbHOIo MosIoXeHns

MaTeMaTMYeCKOW onepauuu.

G. BkAO4UTb / BbIKIIOYNTb NHBEPTUPOBAHUE.

F Mono#eHne

WHBEpCHA

22.1 EpavHMLUbI U3MEepeHnii MaTeMaTUUYeCcKuX (pyHKLUUMn

B MeHIO HacTpolku KaHanos,

nosib30BaTe/lIb MOXET Bbl6paTb eanHunuy

n3MepeHus

BXxoaHoro curHana B (BonbT) unu A (amnep). B ocunnnorpade ana MmateMatnyecknx yHKUUN

AOCTYNHbI cneaywwine eanHnubl M3M€p€HVIl7l.

MaTeMaTuyeckasa onepaums

EAnHMLIA U3MepeHNs

CnoxeHune (+) win BblymTaHme (-)

V, A

YMHOXeHune (*)

VA2, A2 unn W (BaTtr)

Denexue (/)

Het, S (CnmeHc) nnm Q (Om)

BrNo (FFT)

dBVrms, Vrms, dBArms, Arms, dBm

OvddepeHuman (d/dt)

V/S nan A/S (B/cek nnn A/cek)

NuTerpan (Jdt)

VS unun AS (B*cek nnmn A*cek)

KopeHb kBagpaTHbiit (V')

VAL/2 nnn AML/2

YcpegHeHue (Average)

V, A

Bbicokoe paspewweHune (ERES)

V, A
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22.2 ApudmMeTnuyeckme pyHKLUUNU

Ocuunnorpad cepun AKWUM-4135 M™MoXKeT BbINOJHATL cregyowme apudmeTnyeckune
ornepauun: CNOXeHue, BbluMTaHMe, YMHOXEHMEe WM peneHuve Ha nbbiX ABYX aHanoroBbiX
BXOAHbIX KaHanax. 3Ha4yeHUs UCTOYHUKA A N UCTOYHMKA B BbIYMCAAIOTCA MO TOYKaM.

Ha cnegyowem pucyHke rnokasaH npumep F1 = C1/KAH1 + C2/KAH2:

3 Utility CJ Display  f1 E s [ Msasurs B Math Ba Analysi o B

Traca
Function]

Ciperation

Fl

FPasiian

Imvert

22.2.1 YcpepHeHue

Average/YcpeaHeHue — 3TO MHOMOKpaTHOE CJIOXEHWe MnocnenoBaTesbHbIX 3anucemn
ocumnnorpamMm C HeoOAMHaKOBbIM BecoM. Bcero BO3MOXHO ycpeaHeHne oT 4 po 8192 pas
(4/16/32/64/128/256/512/1024/2048/4096/8192). OHO 0cO6€HHO MOAE3HO A8 YMEHbLUEHUS
lWyMa B CUrHanax, MUCnbITbIBAOWMX MeANeHHbIN apeind no BpeMeHu unun amnamtyne. Kpusas,
3aperncTtpupoBaHHas nocneaHen, mmeet 6onbWwMii Bec, yeM Bce 60/1ee paHHME KpUBbIE: B
HenpepbIBHOM cpegHeM OOMUHUPYIOT cTaTucTuyeckume dnykTyaumnm nocneaHemn
3aperucTpmpoBaHHOM KpuBOM. Bec «cTapbix» KpuMBbIX MNpU HeEMpepbiBHOM YyCpeaHEeHUn
nocteneHHo (MO 3KCMOHEHUWANbHOMY 3aKOHY) CTPEMWUTCA K HYJIlO CO CKOpPOCTbHO,
YMEeHbLUAKLWENCS MO Mepe yBeNM4eHns Beca.

HenpepbiBHOE yCcpeaHeHMe BbINOIHAETCA No cneaytowen gopmyne:

HOBOe cpefHee = (HOBble AaHHble + BeC * cTtapoe cpegHee) / (Bec + 1)

Mo aton xe dopMyne BblUMCNSAETCS W UTOorosoe cpepHee. OaHakKo YycTaHaBMBas
3HavyeHMe napameTpa Average, Bbl 3ajaeTe (UKCUMPOBAHHbLIA BeC, KOTOpbIA Ha3Ha4daeTcs
CTapoMy cpeAHeMy 3HauyeHW, Korga 4ucno YCpeAHEeHMW [ocTuraeT 3HadeHuss Average.
Hanpumep, ecnm 3HauyeHMe napameTpa Average (Bec) paBHO 4:

1-9 pasBepTka (cTapoe cpeagHee OTCYTCTBYET): HOBOe cpeaHee = (HOBble AaHHble + 0 *
ctapoe cpegHee) / (0 + 1) = TONbKO HOBbIE AAaHHble

2-9 pa3BepTKa: HOBOe cpefHee = (HOBble AaHHble + 1 * cTapoe cpegHee) / (1 + 1) = 1/2
HOBbIX AaHHbIX + 1/2 cTapbiX AaHHbIX

3-9 pa3BepTKa: HOBoe cpefgHee = (HOBble AaHHble + 2 * cTapoe cpegHee) / (2 + 1) = 1/3
HOBbIX AaHHbIX + 2/3 CcTapbiX AaHHbIX

4-9 pa3BepTKka: HOBoe cpeaHee = (HOBble gaHHble + 3 * cTtapoe cpegHee) / (3 + 1) = 1/4
HOBbIX AaHHbIX + 3/4 cTapbIX AaHHbIX

5-9 pa3BepTka: HOBOe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpeaHee) / (4 + 1) = 1/5
HOBbIX AaHHbIX + 4/5 cTapbiX AaHHbIX

6-5 pa3BepTKa: HOBoe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5
HOBbIX AaHHbIX + 4/5 cTapbIX AaHHbIX

7-5 pa3BepTKa: HOBoe cpegHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5

HOBbIX Aa@HHbIX + 4/5 CTapbIX AaHHbIX
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TakuMm obpasoM, Ana pa3BepTokK nocne 4-i BKah CTapbiX CPeAHUX 3HAYEeHWN HauMHaeT
3KCMNOHEHLMaNbHO YMEHbLIATLCA.

SIGLENT
i o

5 Utility CJ Display ira ™ Trigger % s [ Measura B Math [ Analysis

[WATH

22.2.2 BbiCOKOEe pa3pelueHume

MaTemaTtnueckana ¢yHkums ERES/BbicOokoe paspelleHne OCHOBaHa Ha TakK Ha3blBAeMOW
TeXHUKe YynbTpa-obpasua, Koraa NnpoMcxoauT ycpeaHeHne cocegHnx ToYeK ANCKpeTM3aunm ansg
YMEHbLUEHUSA ClydalHbIX MOMeX BO BXOAHOM CUrHase W reHepupoBaHUW CriaXXeHHOM
OCLMNIOrpaMMbl Ha 3KpaHe. DTOT pexuM 06bluHO MCNOMb3YyeTCs, Koraa 4Yacrtota AUCKpeTmM3aumnm
AL BblWwe CKOpOCTM 3axBaTa BO BHYTPEHHIOW NaMsTb.

Pe>xX1MM BbICOKOrO paspeLleHus MOXeT UCNOosb30BaTbCA Kak B OAHOKPATHOM 3anycke, Tak 1
ANa  nepuoauvyecku rMoBTOPSAOWUXCA CUFHANo0B, W 3TOT peXuMM He BANAET Ha CKOpPOCTb
06HOB/IEHUA 3KpaHa. [laHHbI peXnM orpaHMYnMBaEeT NOJSIOCY NPOMNYCKaHUS peasibHOro BPEMEHM,
NO3TOMY OH 3 deKTUBEH B KayecTBe PUbTpa HU3KUX YacCToT.

B Tabnuue HMKe Nnoka3aHO COOTHOLWEeHne Mmexay butamm ERES n nonocon nponyckaHus:

ERES 6uThl MNMonoca nponyckaHusa (-3 ab)

0,5 0,25*yactoTa gncKkpeT1saumm

1 0,115*yacToTa gMckpeTnsaunm
1,5 0,055*yacToTa gMckpeTmnsaunm
2 0,028*yacToTa gMckpeTmnsaunm
2,5 0,014*yacToTa gMcKpeTmnsaunm
3 0,007*yacToTa gMCKpeTnsaunm

22.3 Anre6bpanueckue byHKUUMN

Ocuunnorpad cepum AKWUM-4135 m™MoxeT BbINOAHATbL Cneaywwme anrebpavyeckue
onepauun: anddeperHunan (d/dt), nnterpan (Jdt) n kBaapaTHbIi KopeHb (V)
22.3.1 AnddepeHuman

OnddepeHumnan (d/dt) - BbluMCNEeHUME AUCKPETHOM MPOM3BOAHOM MO BpPEMEHU U3
BbIOpaHHOIro NCTOYHMKA.

Cy(i+d9 -y()
dx
, roe
di - andbdepeHuman ocumnnorpaMmeol
Y — TOYKM AaHHbIX aHa/IOroBoro KaHana

i — NHOEKC TOYKKM LaHHbIX.
dx - pa3HnLUa BO BpEMEHUN MeXAY TOYKaMN AaHHbIX.

di
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KHonka ynpasneHunss MeHo dx B MeH MaTeMatmyeckon dyHkumm d/dt nossonser
YCT@aHOBWUTb pa3HuLy BO BpeMEHW Mexay TOouYKaMW JaHHbIX. YCTaHoBKa 3HadeHums dx
BbIMOJ/IHAETCS YHMBEPCANbHbIM perynsatopomM B ananasoHe ot 0,02div go 0,20div. DIV - yucno
MUKCENbHbIX TOYEK B KaXAOM AeNeHUW Ha 3KpaHe ocumnnorpada. B ocumnnorpadax cepum
AKWNM-4135 kaxpoe aeneHne coctouT u3 100 nukcenen. Hanpumep: yctaHoBka 0,2div = 0,2 *
100 = 20 nwukcenen. DTO O3HA4YaAET, YTO BbluMcieHne ByaeT BbINOAHATLCA MO 20 AMCKPETHbIM
TOYKaAM U BPEMEHHOW pa3HMLbl MeXay HUMN.

22.3.2 MHTerpan

OyHkuna dt (uHTerpan) BblUMCNSAET UHTerpan BblIGpaHHOrO MUCTOYHMKA. DYHKUKIO
WHTEerpasa MOXHO WCMNONb30BaTb ANS pacyeTa 3HEprum UMMynbCa B BOAbT - CEKyHAAX Wu
n3MepeHunsa naowaam ocunanorpaMmsl.

n
In - CO + Atz Yi
i=0
, rae
I - MHTerpan ocunIorpaMmbi.
At - pa3HuMUa BO BPEMEHU MeEXAY TOYKAMU AaHHbIX.
Yy — KaHan 1, 2 unnu onopHasa ocuunnorpaMma.
Co — NMPON3BOJIbHAsA NOCTOAHHAa4A.
i — NHOEKC TOYKWN AaHHbIX.

KHonka ynpaBneHust meHio Offset/OTknoHeHue B MeHIO MaTeMaTuyeckon dyHkumm dt
3BONISIET 3a4aTb KOPPEKLUMOHHbIA KO3 DUUMEHT NOCTOSSHHONO CMELLLEHNS BXOAHOI0 CUrHana.

no

&/

Pe3ynbTaT MHTErpnpoBaHus curHana Pe3ynbTaT MHTErpnpoBaHMsa MeaHapa C
npsAMoyrosibHoM opMbl 6e3 cMeLleHns KOMMeHcaumen cMeLleHuns

MaTtemaTnueckada onepauusa BblUNCNEeHUnsA MHTErpana MOXET NCnos1b30BaTbCA
oAHOBpeMeHHO ¢ dyHKkunen Gate/OAwuanasoH. [lonb3oBaTeNlb MOXET 3aAaTb BPEMEHHO
WHTEpBasn A1 BblUNCIEHUSA MHTerpana. [Ansa atoro Heo6xoAMMO B MEHKO MaTEMATUKKN KOCHYTbCS
nyHkTa Gate/[AmanasoH 1 B OTKPbIBLUEMCS MEHI0 3aA4aTb 3HadveHns Gate A/dmanasoH A u Gate
B/Onana3zoH B, uto 6bI onNpeaenuTb BPEMEHHOW WHTEPBaAN ANS BbIYUCNEHUS MaTeMaTUKMN.
YcTtaHoBKa nHTepBana aHasorMyHa ycraHOBKe KypCOpOB.
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D Return

Sl0us/div
O0Mepts 400 Sars

22.3.3 KopeHb KBagpaTHbIN
OyHkumMa vV (KOpeHb KBaApaTHbIA) BblYMCASET KBaApaTHbI KOpPeHb AN Bbl6paHHOro
NCTOYHMKA.

22.4 YacTotHbI¥ aHanus (BM®)
BMNM® (beicTpoe npeobpasosaHne ®ypbe) - lNpeobpazoBaHue PoOpMbl CUFHaNa peanbHOro

BPEMEHMU

B CNeKTp curHana. Pexxum BIN® no3sonseT HaWTU YaCTOTHbIE KOMMOHEHTbI (CAeKTp)

CMrHana BO BpeMeHHoi obnactu. Pexum BM® ncnonbayetca ang npocMoTpa cneaylowmnx TUNnoB

CUrHanos
.

AHanM3 rapMOHMYECKNX COCTaBNSAIOWNX B CETAX NMUTAHUS;

N3MepeHne rapMOHMYECKMX COCTaABASOWMX U UCKAXEHUN B CUCTEMAX;
OnpegeneHne xapakTepucTUK LWYMOB B UCTOYHMKAX NOCTOSIHHOIO Hanpsi>XeHus;
TecTMpoBaHWE MMMYJIbCHOIO OTK/IMKA PUNbTPOB U CUCTEM;

AHanus subpauunn.

Ana ucnonb3oBaHusa pexuma BINo Heo6Xx0aMMO BbIMOHUTD cneagywwme OENCTBUSA:
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YCTaHOBUTb UCTOYHUK CUrHana (BO BpeMeHHoM obnactun);

OTtob6pasntb cnekTp BMNo;

BbibpaTb TMN okHa BMN®;

HacTpouTb 4acTtoTy BblbOpkM ans oTobpaxkeHuUs OCHOBHOM 4acTOTbl U rapMOHMK 6e3
NCKaXXeHWUN;

Ncnonb3oBaTb 3/1eMeHTbl yrpaBfieHMs MaclwTaboM Ansa yBenmuyeHus cnekrpa;
MpoBecTn naMepeHnsa cnekTpa C NOMOLLbIO KYpCOpPOB.
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Ocuunnorpamma
DyHKUMA4

Onepauus

DYHKUMA

FFT(C1)

Hactpoitka
Beptukan
Fopw3oH

WHcTpym

MeTka

F4

1.2042MHz 1.2195MHz 1.2347MHz 1 1.2653MHz

ocim | 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

O6bnacTtb oTobpaxeHus GopMbl CMrHasa BO BpeMeHHOW obnacTtu
Obnactb oTobpaxeHunsa cnekTtpa (bBMo)

O6nacTtb oTobpaxeHus napameTpos bBIMNoO

dvanorosoe okHoO BIN®

onw>

22.4.1 NapameTtpbl BNoO
MapameTpbl BMN® oTobpaxalTca B MNpaBOM BepxXHeM yriay obnactn oTtobpaxeHus
CneKTporpaMmmsbl.

¢ Yacrorta auckpetrusaumm BrN®d / FFT sample rate (Sa)

PesynbTatbl onepauumn BIM® npeacrasnsaioT nepByk 30Hy Hawnkeucta (DC ~ Sa/2)
YacToTHOro cnektpa. Heob6xogMmo MMeTb B BMAY, YTO 4YacToTa AMCKpeTmsauum BMNd mMoxeT He
COOTBETCTBOBaTb 4acToTe AMCKpeTuM3aumum BO BpeMeHHoW obnactu. [llpepgnonaras, 4To
MaKCMMasibHOE KOJIMYECTBO TOYEK YCTAHOB/IEHO Ha 2 M:

v' Korpga KonmMuyecTBo TOYEK BO BpeMeHHoM obnactu, N, meHbwe 2 M, BMN® npuHuMaeTr
UMCN0, KOTOpOE SBNSETCHS LenovYnucrieHHOM cTeneHbto 2, 6amxanwen kK N. B aTom
cnlyyae vacrtota auckpetmsaumm BrNd = yactoTa AUCKPETM3auum BO BpeMEHHOM
obnactw.

v Korga 3HayveHne N 6onbwe 2 M, BMN® cHayana npopexuBaeT N Toyek Ha D, ans

MaKkcMManbHoro npubamxeHunsa Kk namatm 2 M, a 3atem 6eper nepsble 2 M ang
BbluncneHua. B 3ToM cnydae 4actota pguckpetmsaumm BIMNO = yacTtoTa
AVCKpeTmn3aumm Bo BpeMeHHon obnactum / D.
Hanpumep, B c/yyae, ecnm 4actoTa AUCKpeTu3aumuM BO BpeMeHHoOM obnacTtu
coctaBnser 5 [ITu, a KOAMYeCTBO OTCYETOB cocTtaBnsder 5 M, BIM® cHavana
npopexuBaeT oTcyeTbl Ha 2, 4o 2,5 M, a 3atem 6epeT nepsble 2 M gnsa pacyeTta
cnekTpa. B aToM npuMmepe vactoTa aAnckpetusaumm BNe® = 51Ty + 2 = 2,5 Tu.

e Yucno touek bN® / FFT points (Curr)

Tekywee uncno Tovek BN, npeacrasnsaowme coboi Lenyo cTeneHb 2, MakCcMManbHO A0
8 M Touek (TO4YHOEe 3HaueHne 8388608).
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e YacTtoTHbi uHTepBan / Frequency interval (Af)

YacToTHbIM MHTEpBan Mexay ABYMS COCeAHMMM TOYKaMu B nocnegoBaTtenbHoctu BMNO.
JaHHbIn nHTepBan oTobpaxaeT paspeLuaroLLyto crnocobHOCTb Mo YacToTe.

e Ywucno orcueroB npu ycpegHeHmm / Average count of FFT (Avg)

OTobpaxaeTcsi, TONbKO ecnuM Ansd pexuma bMd BkaoyeHa GYHKUMS YyCpeaHeHus,
oTobpaXkaeT YMCNIO LUMKII0 YyCpeaHeHS.

22.4.2 Hacrpoiika BMNo
1. HaxaTb KHOMKYy Ha nepegHeln naHenn npnbopa, ANa BXoAa B MEHIO MAaTEMATUKM.
2. BbibpaTtb dyHKuMo ana otobpaxeHus bMN®, Funl/dyHkyl nnam Fun2/®yHku?2.
3. KocHyTbCsl NyHKTa Function/®@yHKuUMsi, B OTKPbIBLLEMCS KOHe BblbpaTb FFT/BlI®.
4. KocHuTecb nyHkTa Config/HacTporika ans nepexoga B MeH KOHurypauum bNo.

A. Bbibop MakcuManbHOro ymcna Touek bro. | B Kowgur

B. Bbibop TMna okHa (MpsamoyronbHoe, bnskmaH,

AKCHMYM TOUEK

XEeHHUWHI, XaMMUHT n ®nastTon).

C. ABTOMaTM4yeckas yCTaHOBKa BEPTUKaIbHOI0O || ——

MaCIJJTa6a, OMOPHOIro ypoBHA, u,eHTpaanoﬁ 4acToOTbl |l XaHHMHra
N rOpU3OHTasZIbHOro MaclwTaba B COOTBETCTBUU C
“ [MonHan nonoca

MaKCUMasibHOM YAaCTOTHOM COCTaBASAOLWEN CUrHanNa.

D. ABTOMaTuuyeckas yCTaHOBKa LEeHTpasbHON 4acToThl

D MUK Ha LeHTp

Ha MakCMMalJibHYK 4YaCTOTHYH COCTaB/idOLYHO.

E. Bbibop pexuma otobpaxeHus (Split/PasaeneHHnbiin, "I Peram

PasfeneqHsin

Full Screen / MonHo3KpaHHbLIN U

Exclusive/KCK03MBHbBIN). [ Pexom ENO

YcpegHeHue

F. Bbibop pexunma BIMO (HopmanbHbin/Normal,
YcpenHeHune/Average n YaepxxaHue nene Yeeh
Makcumyma/Max-Hold).

G. YcraHoBKa 4ucna ycpeaHeHuin, ecnu BblbpaH pexum
YcpenHeHue.

H. C6poc ycpegHeHUn.

5. KocHuTecb nyHKkTa Source/UCTOYHUK, B MOSIBUBLUEMCS CNMCKe BblbpaTb WCTOYHUK
MaTeMaTM4ecKon onepauun. B KayecTBe UCTOYHUKA MaTeMaTU4eCcKon onepaumu MoryT
6bITb @aHanoroBble KaHanbl, @ TakXXe ONOPHbIE OCLMIIOrpaMMbl.

6. KocHuTtecb nyHkTa Window/OKHO, BbibpaTb TMMNa OKHa.

Bbibop OKHa onpegensieTcsa XapakTepucTMKamMu BXOAHOMO CUrHasa, KoTopbli Heob6xoanmmo
nccnepoBaTh, @ TaKXe XapakKTepucTukaMm @yHKUMM OKHa. BblIbOp OKHa CHUXaeT yTeuKy 4acToT
B cnektpe BIM®. lMpu BbiNOAHEHUWN bbiCTporo npeobpasoBaHusa dypbe MNpeanosaraeTcs, 4To
BPEMEHHOW CUrHan noBTopseTca 6eckoHeyHo. Onsa uenoro ymcna uuknoB (1,2) BpeMeHHOW
CUrHan HauyMHaeTcsa M 3aKaH4YMBAETCa Ha OAHOM M TOM Xe ypoBHe W B dopMe curHana
OTCYTCTBYIOT paspbiBbl. [1py HeuenoM 4ucne UWKIOB BO BPEMEHHOM CUrHane HadanbHas u
KOHEYHas TOYKM MMEIOT pa3Hble YPOBHM. [epexos OT Ha4yaNbHOM K KOHEYHOW TOYKe NpUBOAUT B
pa3pbiBY B (opMe CUrHana, Yto B CBOK o4depeib NMPpUBOAMT K MOSBAEHUKD BbICOKOYACTOTHbIX
nepexoiHbIX COCTaBMASAOLLNX.

MpuMeHeHMe OKHa K CUrHasy BO BPEMEHHOM 0651acTn mameHsieT (popMy CUrHasa TakuMm
06pa3oM, UTO HavyanbHOE U KOHeYHoe 3HauveHue cbanxarTcs, B pe3ysibTaTe Yero yMeHbluaeTcs
BeNIMYMHa paspbiBa.

QOyHKUMA MaTeMaTM4YeCKMX orepauni BKJOYaeT NaTb TUMNOB OKHa BIM®. Tunbl oOkKHa
onpenenstoT KOMMAPOMUCC MeXxAy paspelleHMeM Mo 4acTtoTeé W TOYHOCTbK aMMAUTYAHbIX
nsMepeHuii. Boibop OokHa onpepensieTca HeobXx0AMMOCTbIO U3MEepPEeHUS KOHKPETHbIX BeUYUH U
XapaKkTepucTMKkaMmm UCXOAHOro curHana.
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Rectangle/MNMpsaMoyronbHoe OKHO: Bbibop nNpsAMOYrosibHOro okHa. 3TO OKHO MoAXOoAWNT
ONS CUFHanNoB, He MMelLWMX pa3pbiBOB. MNpsMOyronbHoe OKHO 06/agaeT Ay4dlWuM paspelleHnem
No 4YacToTe, HO HU3KUM paspeLleHneM No amMnNanTyae.

Obnactn npnMeHeHus:

MepexogHble Npoueccbl WAWM BCMIECKW, B TeX C/ydasiX, Koraa ypoBeHb CUrHana Ao wu
nocne cobbiTus paBHbl UK 6AN3KM MO 3HAYEHMIO.

CurHanbl cCMHyconaanbHOM (OpMbl C paBHOW aMMANTYAOW M YaCTOTOMN.

LLINpOKOMNO/IOCHBINM WYM C MeAsIeHHbIM M3MEHEeHWEM creKTpa.

OkHo Blackman/bnskmeHa: OkHO bnskmeHa obecneymBaeT XyAlyl MOrpewHoCTb
N3MepeHns Mo 4YacToTe, YeM OKHO XeHHWHra, Ho obecrnedmBaeT nydwee wuccnegoBaHue
CUrHanoB C MaJson aMmnNanTyaon.

O6nactm npuMeHeHus:

HabniogeHne BbICLUMX FAPMOHWUK CUIFHAM O4HOM 4acToThbl.

OkHOo Hanning/XeHHuHra: Bbi6op 3T0ro okHa obecrneumBaeT 60/bWYD TOYHOCTb
N3MepeHns MNo 4acToTe, HO MEHbLUYK TOYHOCTb M3MEpPEHMs MO aMMAUTyAEe MO CPaBHEHMUIO C
NPSAMOYrofibHbIM OKHOM.

O6nactn NnpuMeHeHus:

CurHanbl cMHycomnpanbHOM (OpMbl, @ TaK Xe Y3KOMOJOCHbIN LWyM.

MepexoaHble Npoueccbl WAW BCMJIECKW, B TeX Ciy4dasixX, Koraa ypoBeHb CUrHasa Ao wm
nocne cobbiTns, CyLWweCTBEHHO pa3in4yarTCs.

OkHO Hamming/X3MMuHra: Y JaHHOrO TMMa OKHa HEMHOro Ny4we paspelieHuve no
yacToTe, YeM Yy XeHHWHra, HO MEeHbLUY TOYHOCTb M3MEpPEeHMs NO aMnInTyae Mo CPpaBHEHUIO C
NPSAMOYrofibHbIM OKHOM.

Obnactn npuMeHeHus:

CurHanbl cMHycomaanbHOM OpPMbl, @ TaK Xe Y3KOMOJSIOCHbIN LYM.

MepexoaHble Npoueccbl MAWM BCMNIECKW, B TeX CAy4dasx, Korga ypOBEeHb CurHana go u
nocne cobbiTns, CyLWweCTBEHHO pa3/in4yarTCs.

OkHo Flat Top/®natTon: Y aHHOro TMna OKHa Jlyyllee pa3pelleHne no amnamTyae, Ho
MeHbLlas TOYHOCTb MO YacTOTEe MO CPABHEHMUIO C MPSAMOYIrO/IbHbIM OKHOM.

Obnactn npuMeHeHus:

CurHanbl cMHycomaanbHOM MOpPMbI, @ TaK Xe Y3KOMOJIOCHbIN LWYM.

OnTuManbHO AN U3MEPEHU, Koraa HeobxoamMMa BbICOKas TOYHOCTb MO aMNInTyAe.
22.4.3 Bbi6op pexuma otobparkeHusa BrNo

KocHuTecb nyHkTa Display/Pexxum pns Bbibopa pexunma otobpaxeHunsa BMNo.

e Split/Pa3genbHbiit. OgHOBpeMeHHOE OTObpa)KeHMe Ha 3KpaHe npubopa UCXOAHOro
curHana (BpeMeHHOW [OMEeH, BepXHss MNOSI0BMHA 3KpaHa) n pesynotata BN
(4acCTOTHbI AOMEH, HUXHSAS NOSIOBMHA 3KpaHa).

. Full Screen/MNMonHbin. OAHOBpeMeHHOe OTO6paxeHue WCXOAHOro CUrHasna u
pesynbTaTta BMN®, Ha ogHOM 3KpaHe, 6e3 pasgeneHus.

e Exclusive/0Oco6biii. OTO6pa)xkeHMe Ha 3KpaHe npubopa ToNAbko pesynbTata BMO
(4acTOTHbIN AOMEH).

Pexxnm: Split/PasgenbHblin Pexxnum: Split/PasgencHbli
PacTtsaxka: BbIKJI PacTtaxka: BKJI
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Pexwum: Full Screen/MNonHbin Pexxunm: Exclusive/Ocobbiin

22.4.4 Bbi6bop pexxnma BINo
KocHutecb nyHkTa FFT Mode/Pexum Bl1® pns Bbibopa pexuma pabotbl BINO.

Normal/Hopmasi: ctaHgapTHoe oTobpa)keHne CneKkTporpaMmmsl.

Max-Hold/MakcYaepxx: oTobpa)xeHMe CneKTporpaMMbl B pexume yaepxaHus
MaKCMManbHbIX 3Ha4YeHun. Onsa cbpoca HaKOMIEHHbIX 3HAYEHUN HeobXoaMMO HaxaTb
KHOMKY Ha nepeaHen naHenun npubopa.

Average/YcpeaH: otobpa)keHMe CNeKTporpaMmMbl B pexuMe ycpeAHEeHHbIX 3Ha4YeHWN.
[JnanasoH yCcTaHOBKWM 4yucna ycpeaHeHun: oT 4 go 1024. Ona cbpoca HaKOMAEHHbIX

3Ha4YeHUn HeobxoamMo HaxxaTb KHonky |Clear Sweeps| Ha nepegHen naHenu npmbopa.

22.4.5 HacTtpoiika BepTUKaJsbHOIro U ropu3oHTasIbHOro MmacwTraba

B

MEHIO MaTeMmaTuku, BbibpaTb nNyHKT Vertical/BepTuKasibHble HACTPOUKU WK

Horizontal/[opn30HTa/ibHbIE HAaCTPOMKM.
B 3aBucnmocTun ot Bbl6paHHOFO MEHI0 OTKPOKTCA Ccneayrwmne anasoroBble OKHa.

B Bepmvkan

A. YcrtaHoBKa BEPTUKabHOIO MacwTaba 7 Wkana
OMNMOpHOIro ypoBHA. 20.0dB/

m

BbibOop eavMHWL  U3MEpeHMs  BepTUKabHO

OnopH ¥poe

wkanel. Ha Bbl6Op nonb3oBaTento AOCTYMHbI 40.0d8m

cneaywwune BapuaHtbl: dBVrms, dBm  wunm
Vrms. B 3aBucuMoctTM OT Bblbopa, A4ns
MOCTPOEHMUA Bro Ucnosb3yeTcs
norapudmmnyeckas mnm nnHemHas wkana. Ans
aHanumsa u otobpaxeHuss cnekTpa curHana B
LWMPOKOM AVHaMU4eCcKoM AnanasoHe
peKoMeHayeTCs MCNonb30BaThb eavHnly
n3MepeHus dBVrms.

Bbibop 3HaYeHns BHELWHEN Harpysku. [uana3oH

4 BMNe Egiiam

aEBm

BHew Harp

E  Topwsontan

ycTtaHoBku: 1 Om ... 1 MOM. WNcnonb3lyeTcsa Ans UerTp
KOPPEKTHOro nepecyeta B Abm. ey
Bo3BpaTt K npeablayLeMy MeHio I Nonoéa
YcTaHoBKa UEHTpasnbHOM 4acToTbl W MOAOCHI

o630pa.

YCTaHOBKa HayasbHOM M KOHEYHO YacToThl 0.000Hz
pa3BepTKMu.
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EanHMLbI n3aMepeHusn.

B kadecTtBe eauHWUL U3MepeHUst BEpTUKaNbHOM OocM MOryT 6biTb BbibpaHbl: Abm (dBm),
abBck3 (dBVrms), Bck3z (Vrms). Tlpm Bbi6ope gbm (dBm) wnm pbBck3s (dBVrms)
aBToOMaTu4yeckn Bblbupaetcsa norapudmumyeckas wnM JnmHenHas wkana bBMNd. EagnHunuy
namepenHns abBck3 (dBVrms) pekomeHAyeTCcss MCMonb30BaTb AN OTO6paxeHust curHana c
60nbWNM ANMHAMMYECKMM pAuanaszoHoM. abm (dBm) - 3TO eaouMHMuU@ M3MepeHUs MOLLHOCTH,
NpaBWbHbIN pe3ysibTaT U3MEPEHMUS MOXET ObiTb MONYYEH TOSILKO B TOM C/lyyae, €C/in 3Ha4yeHue
Ext Load (BHewHSIS Harpy3ka) YCTaHOBJIEHO B COOTBETCTBMM C COMPOTUBIIEHWEM HArpy3Kku
(haKkTM4eCcKoro U3MepeHHoro curHana.

Ona Bblbopa eanHuUbl M3MepeHnss HeobxoaMMO KOCHYTbCA nyHkTa Unit/Br® Ealizm v B
BbiNaJdalLleM CNMcKe BbibpaTb COOTBETCTBYIOLLYIO eAMHNLY U3MEPEHUS.

YnpaBneHue BepTUKAJ/IbHOM LUKAJION.

KocHuTecb nyHkTa Ref Level/OnopHYpoB, 3aTeM MOBEPHYTb YHMBEPCasbHbIN PerynsaTop
ONs1 YCTaHOBKM 3HAa4YeHMs ONMOPHOr0 YPOBHSA M CMELLEeHMS CMrHana rno BepTuKasiu.

KocHutecb nyHkTa Scale/llikasia, 3aTeM MNOBEPHYTb YHMBEPCAsbHbIN perynarop Anns
YCTaHOBKW pa3pelleHns no BepTnkanan (No ypoBHIO).

YnpaBsieHne ropu3oHTa/ibHOM LUKaJIOMN.

KocHutecb nyHkTa Center Freq/LleHTp, 3aTeM NMOBEPHYTb YHMUBEPCANbHbIN perynatop Ans
YCTaHOBKW 3HAYeHUs LeHTpasibHOM 4acTOoThbl.

KocHuTecb nyHkTa Span/llon063, 3aTeM MOBEPHYTb YHWUBEPCA/bHbIA perynsatop Ans
YCTaHOBKW 3HaueHns nonockl o63opa 4acroThl.

KocHuTecb nyHkTa Start/Crap7r, 3aTeM nNOBEpPHYTb YHWUBEPCaANbHbIA perynsatop Ans
YCTAHOBKW HayanbHOIMo 3HA4YE€HMS YacTOTbl pasBEPTKMU.

KocHuTecb nyHkTa End/Cror, 3ateM NOBEPHYTb YHMBEpPCaANbHbI perynarop Ans
YCTAQHOBKW KOHEYHOrO 3HAaY€HMS 4YacCTOThl pa3BepPTKMU.

UckaxxeHusa BMNoO

MpobneMbl MOryT BO3HMKaTb, Korga ocuwnnorpad peructpupyetr BPEMEHHOW CUrHan,
coAepxallnii rapMoOHMKK C YacToTamu Bblwe 4YacTtoTbl KoTenbHukoBa. CKOPOCTb permcrpaunu
OTCYETOB A1 4acToT BbllWe YacToTbl KOTenbHUKOBa SBASETCH HEAOCTaTOYHOW. DTO NMPUBOAUT K
NOSIBAIEHUIO 3€epKasibHblX HMU3KOYaCTOTHbIX FAPMOHMK OTHOCUTENbHO 4YacToTbl KoTenbHMKOBA.
Takune napasnTHble FAPMOHUKW Ha3blBAOT UCKAXEHUAMMU.

YacroTta KotenbHukoBa (HalkBucra)

MakcmnManbHas 4yacTtoTa, KoTopyl 6e3 owmnbok MOXET naMepuTb UMdpoBor ocumnnorpad
B pEeXWMe peanbHOro BpPEMEHW, PaBHSAETCS MOJSIOBUHE 4acTOTbl AUCKpeTu3aumu. DTy 4acToTy
Ha3blBalOT 4acTtotol KoTenbHuMkoBa. CKOPOCTb perucrpauMm OTCHETOB A9 4acToT Bbilwe
yacTtoTbl KoTenbHMKOBa siBNSIeTCS HeAOCTaTOUYHOW, UTO NPUBOANT K UCKaxeHunam BNao.

YcTpaHeHMe UCKAaXKeHUn

Ons ycTpaHeHus uckaxxeHuii nonpobyinte NpUMEHUTL CrieayoLmne Mepbl:

C nomowbto perynstopa Bpemsi/OeneHue (¢ - HC) 3agaTtb 6onee BbICOKOE 3HaveHue
4YacTOTbl AUCKpeTu3auunm. Tak Kak C yBeIMYEHNEM YaCTOTbl AUCKPETU3ALMN YBENNYUTCS YacToTa
KoTenbHWKOBA, MCKaXeHHble rapMOHMKKN ByayT oTobpaxkaTbCa Ha NPaBU/IbHbIX YacTOTax.

Ecnn HeT HeobxoaAMMOCTM npocMaTpumBaTb rapMOHMKKM Bbiwe 20 MIly, BKAOYUTL
orpaHM4yeHue nosaocChl NpPonycKaHus.

MPpUMEHUTb BHELWHUN PUNBLTP K UCXOAHOMY CUrHany, 4tobbl OrpaHUYUTbL AManas3oH ero
rapMOHMK 3HAaYeHUEM HMXKe YacToTbl KoTenbHWKOoBa.

OnpenenuTb Napa3snTHbIE FAPMOHUKU U UTHOPUPOBATh UX.

Ncnonb3oBaTb cpeacTBa YynpasBAeHUMs MacwtaboM UM Kypcopbl ANS  YBEAUYEHUS W
BbIMNOSIHEHUSA U3MepeHuii B cnekTpe Bro.

CurHanbel, MMelolWMne COCTaBSAWY0 MNOCTOSHHOrO TOoKa WM CMeleHue, MOryT cTaTtb
NPUYMHON HeBepHOM aMnauTyabl pesynbtata FFT (BM®). Ona Toro 4tobbl YMEeHbWUTb BANSHUE
CoCTaBnstoWen NOCTOAHHOIO TOoKa, BK/KOYUTb CBSA3b C MCTOYHWUKOM CUrHasa no nepeMeHHoMy
ToKy (3akpbiTbii BXxog AC).
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YT06bl YMEHbWNTb BAMSHME 6enoro wyma m rnoMex AMCKpeTusaumm A nepunoamyeckux
WIN OAHOKPATHbIX CUFHAMOB, YCTAaHOBUTb PEXMM yCpeaAHeHUs permcrpaumu ocumnnorpada.

Ona oTtobpaxeHunsa Ha 3KkpaHe pesynbtatoB FFT (BMN®) c 6onbwuM AMHAMUYECKUM
AMana3soHOM peKkoMeHAyeTCs ncnonb3oBaTtb Wwkany dBVrms (abBck3). Wkana dBVrms (abBcka)
ONs BbIBOAA Ha 3KpaH MUCNob3yeT norapnmmnyeckmin macwtab.

22.4.6 MNHcTpyMeHTbl BINM®

Ocuunnorpadnbl cepun AKUM-4135 npenocrtaBnsoT ngBa WMHCTPyYMeHTa ansa obpaboTku
curHanos bM®: nomck NMKOB M Mapkepbl. B pexmme noucka nmkoB, ocuuanorpad MoxeTt
aBTOMaTU4YeCKM MCKaTb W OTMeYaTb Ha chnekTporpaMMme noAXoAslMe MUKOBble 3Ha4deHwus.
MopaepxuBaeTcss o4HOBPEMEHHbIN nMouck A0 10 nukoB. OCHOBbIBaAsAICb Ha pexXuMe Mowncka
MMKOB, MapKeEpHble  M3MepeHUs  MO3BONSAKT  OOHapyXuBaTb  FApPMOHWKM  CUrHana.
Mooaep>xnBaeTca oAHOBPEMEHHO A0 8 MapKepos.

Ona nepexoga B MeHW WMHCTpyMeHTOoB bBlMN® HeobxoAMMO KOCHYTbCA  MyHKTa
Tools/UHCTpyMeHTbl B MeHK MaTematmka. B cnydyam ecnm BbibpaH TWUN MHCTPyMeHTa
Peaks/Muk MeHo 6yaeT BbirnsaeTb criegyowmm obpasom:

A. BkntodeHne wnn BbiktodeHne Tabnunubl. B Tabnnubl ’ B WHCTpymeHT.l
oTO6paXkaltoTCs 3HAUYEHUs MUKOB B COOTBETCTBUM C

Tun
3a4aHHbIMW  HACTpOMKaMW  MYHKTOB Search .
WK
Threshold/lMouck Mopora n Search Excursion/Mounck

ATaiiimqu,a
OTKJ/TOHEHWUS.

B. BktouveHne oTobpaxeHnsa 4acToTbl NMKa B Tabnauue.

4 YacToTta

Bbibop COpPTMPOBKM MWKOB, MO YacToTe WK

amnanTyae.

D. YcTtaHOBKa@ MNOpPOroBOro 3HadeHusl, TOJIbKO MUKKU C SAFLERS0E
npesbilaoLme AaHHoe 3HayeHue 6yayT Hactora
oTOo6pa)xkaTbCs Ha 3KpaHe. Mowck Mopor

E. YcTtaHoBKa pa3sHuuUbl Mexay MUKOBbIM 3HAYEHMEM U -147dBm
MWUHUManbHbIM YpOBHEM 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.

YnpaBneHne  MapkepaMu.  KocHUTeCb,  4TOGbI
ynpaBnaTb OTO6pa>XeHNEM U MOJIOKEHUEM KaXA0ro
Mapkepa.

YcTaHOBKa Mapkepa Ha nukax. ABTOMaTuyeckas

OTMETKAa nMNuKa, KOTOprﬁ COOTBETCTBYET YC/OBUAM

Search  Threshold/Mouck  Mopora wu  Search
Excursion/Mounck OTKNOHEHUS.
YcTaHoBKa Mapkepa no rapMoHKWKaM.

ABTOMaTM4ecKas OTMeTKa rapMOHWK CMrHana.
BktoveHme nnum Bbika4YeHne Tabnmubl MapKepos.
BkaoueHne  uau  BbiKJOYeHMe  oTobpaxeHus
4acToTbl MapKepoB.

BktoueHmne nnm BbikNtoveHne otobpaxeHunsa aenbTta
3Ha4yeHwus.

YcTaHOBKa MNOPOroBOro 3Ha4deHus, TOJSIbKO TMUKKU
npesblwatoLmne AaHHoe 3Ha4yeHune 6yayT
onpeaeneHbl Kak MuKK.

YcTaHOBKa pa3HuUbl MexXAay MMKOBbIM 3HA4YeHMeM U
MWHMMasbHbIM ypoBHeM curHana. OTobpaxaTbcs
6yayT NMKK C pasHuuern 6onblie yCTaHOBAEHHOIO
3Ha4YeHUs OTKJTIOHEHMS.

Bo3BpaT Kk npeablayLweMy MeHto
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B cnyyam ecnu BbiBpaH TMN MHCTpyMeHTa Markers/Mapkep MeHio 6yaeT BbIMNAAeTb

EI MIHCTpYMEHTGI

Tun

Mapkep

A ¥np Mapkep

B Mapkep Ha Mk

c MapKep Ha rapMmoHWK
D Tabnuua

E Yactota

F Oensta

H Mowck Mopor

-147dBm

G Mownck OTeNoH



Huxe nokasaH 3kpaH ocuunnorpada B pexunme BMND C BKIOYEHHBIM MHCTPYMEHTOM
Nnoncka NuKoB:

£ yrunmme 0D Jucnnein  {T] CEopWHGp ™~ CuHxp S¥ Kypcope! EL—Izr.tepneH\-iﬂ B Marem &1 Ananuz o a0 B8 FopwaoHTan
LeHtp

Man063

Crapt

-15.5dBY

-35.5dEY

-55 BdBY

BY
85,508V
U55BY
135508

155, 5dEV 2B%kHz 8 10 46kHz 13.B5kHz 15 BdkHz
CuHxp

20.0dB/ . 100msidiv ABTo
4.5dBV 2.50Mpts 2.50MSa/s DpoHT Hapact

22.4.7 N3MmepeHue BINP c noMoLbIO KYpCOpOB

[Ns BbINOMHEHUS KYPCOPHbIX W3MepeHWii, HeobXOoAMMO HaxaTb KHOMKy |Cursors. B
OTKPbIBLUEMCS MEHIO KOCHUTECb NMyHKTa Kypcop/Cursor pnsi BKNOYEHNS KYPCOPHbIX M3MEPEHUNA.
0Nns BbINO/IHEHMS YaCTOTHbLIX M3MEPEHUM WUCMONb30BaTb Kypcopbl X1 u X2, pasHuua Mexay
ABYMS 4acTtoTamum oTobpaxkaetcsas cumBonioM AX. [ns BbIMOSHEHMS aMMONUTYAHbIX M3MEPEHUN
NCnonb3oBaTb Kypcopbl Y1 1 Y2, pa3sHmua Mexay ABYMS aMnanTyaammn otobpaxaeTcss CMMBOJIOM
AY. B kauecTBe WCTOYHWKA KYpPCOPHbIX W3MepeHuih Heobxoammo BbibpaTb MaTeMaTU4yecKyto

dyHKUMIO.

MpuMmeuyaHue. KOMMNOHEHTbl MNOCTOSHHOrO TOKa B CUrHane MoryT WuMeTb 6onbluyto
amnnutyay B6ausn vactotol 0 Mu. Ecnu Bawe npunoxeHune He TpebyeT UaMepeHus NOCTOSHHOM
COCTaBnsoOLWEN, peKOMeHAYETCS YCTAaHOBUTb PEXMM CBA3N KaHana UCTOYHUKA Ha «AC».

120



22.5 PepakTop bopmyn

Haxogsicb B oOkHe Bblbopa MaTemMaTnyeckmx @yHKUMn BblbpaTb Bknagky Formula
Editor/®opmysia, oTKpOeTCsi OKHO pefaktopa hopMyIi:
DyHKLMA

OcHOBHble  ApudimeTvka  YacT-AHanus DUNLTp AnreGpa Dopmyna

OUNCTUTE

Sqrt

Avg Abs || Sign

Exp ||Expl0|| Ln Lg

Intrp | [MaxHold||MinHold| | Filter c

A. TekctoBoe none otobpaxeHus dopMysbl.

B. Pabouas obnacTtb TEKCTOBOrO Mofsi, B KOTOPOM MOXHO OYUCTUTb U U3MEHWUTb BBEAEHHYHO
dopmyny.

C. CneunanbHble onepaTopsbl

D. NcTouHnk onepauunn. Cx npeacrasnsieT aHasoroByl ocuumnnorpammy, Zx npeacraBnser
ocumnnorpaMMy pacTtsXKku, a FxX npeacraBnset MaTeMaTudecKyro OCLMAIorpamMmy.

E. Obnacte knaBmaTypbl, KOTOpasi COAEPXWUT OCHOBHble apudMeTnyeckne ornepaTopsbl
cnoxeHue (+), BbluntaHume (-), yMHOXeHue (*), genexue (/).

F. KHonka noaTteepxaeHus. Nocne seoaa GopMysbl HAXMUTE 3Ty KHOMKY, ANS NMPUMEHEHUS
co3aaHHou popMysbl.

Huxxe npuBeaeH co3AaHHOro cUrHana yepes pegakTtop dopmyn:

Axun Trig'd

. o ey e i M
€ yuuter 0 Avcnneir T C60pUHG | od CuHxp S Kypcopel &muepeuuﬁ Marem &1 Ananuz f(C1) = 999.9997Hz

B MATEM

Ocyunnorpamma

DyHKUMA4

Onepauus

DYHKUMA
(c1-c2)ic2

Wkana

i F4

Monoxexue

DCIM Timebase Trigger C1DC pos
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 2020112714
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23 NCNOJ1Ib3OBAHUE OMOPHbLIX OCLLNJIJTOTPAMM

OnopHble ocuminorpaMmMbl — 3TO COXpPaHEHHbIE B MaMATW OCLUUANONPaMMbl, KOTOpblIe MOTYT
ObITb BbiBeAEHbl Ha 3KpaH. @PYHKUMA MCMONb30BaHMSA OMOPHOrO CUrHasa A[oCTynHa nocne
CoxpaHeHus BbIbpaHHOM ocuMIOrpaMMbl B 3HEProHe3aBucuMon namsatm. Ocumnnorpadbl cepun
AKUIM-4135 nNO3BONSAKT COXpPaHATb B KayecTBe OMOPHbIX OCUWMANOrpaMM, OCLMUAIOrpaMMmbl

BXOAHbIX aHA/TIOFOBbIX CUTHA/IOB U MaTeMaTUYeCKne oCcumnnnorpaMmmel.
Axun Trig'd

a M 3 Y M =
£ yuwmme 0D Avcnneid {11 C6opUHGp ™ Cunxp “+ Kypcopbt &Mznepeuwﬁ Marem [& Ananua f(C1) = 999.9997Hz E OMOPHLIE

Location V-Scale. Positiop H-Scale

REFA 1.00V/djv 870mV C 500us/div I
f t
; ‘-
| |

ocv [GER A PasgsepTka Cukxp c1DC

1X 1.00v/ 1.00V// 0.00s 500us/div AsTo 148V 19:3
FULL -2.95V 870mV. 2.50Mpts 500MSals ®poHT Hapact  2022/9/1

A. AHanorosbIn KaHan ocuunnorpada

B. OnopHas ocumnnorpamMma

C. CnpaBoyHas nHdopmMaums

D. CnpaBo4HOe AManoroBoe OKHO, CKpPbITOE Ha 3TOM PUCYHKe

HaxMnte KHOMKy Ha nepegHer nMaHenn WM KocHuTecb + B obnactm okHa
aeckpuntopa v Bbibepute Ref/OnopH, 4Tobbl Bbi3BaTb Ananorosoe okHo OMOPHbIE.

E OMNOPHLIE
Aueiika
A. Bbibop mecTtononoxeHuss onopHoro curHana (REFA / A
REFA
REFB / REFC / REFD)
B. Bbi6op nctouHuka (C1 ~ C4 n F1 ~ F4) BMCTO”H”"

C1
Bknounte / BbIKJIIOYUTL OTOOpaXkeHne ONOpHbIN

ocumnaorpammsl c OTobpaseHue
D. CozpaHue TEeKCTOBOW METKUN Aan4d OMnopHoM
ocunnnorpamMmmbl MeTka

E. CoxpaHuTb yKasaHHYO OMOPHYO OCLMIIOrpaMMy. A

E ' COoXpaHUTL

YCTaHOBKa BEepPTMKanbHOr0 MOMOXEHUA W MacwTabupoBaHUS OMOPHON OCUWMIOrPaMMbl
BbINOMIHAETCSA perynsatopaMm Ha nepeaHen naHenm curHana pacnonaoXeHHbiMu B none BEPTUK.
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24 NMOUCK

B ocumnnorpadax cepun AKUM-4135 peanusoBaHa pyHKLMSA NMoncka cobbiTUIA B CUrHane
Mo 3a4aHHbIM YCNOBUSM. YCTAHOBKW YC/IOBMI A7 Moucka cobbitmii MOryT 6biTb CBsi3aHbl CO
CXeMOW CUMHXPOHM3auMM, U MMEKT BO3MOXHOCTb MepeHoca HacTpoeK Mnoucka B HaCTpPOWKM
CUHXPOHM3aAUMKN, UK 0bpaTHbIN MepeHOC HACTPOeK CUMHXPOHM3auuMM B HACTPOMKM MOMCKa.
Kaxpoe cobbiTne, yaosnetsopstoLiee yC10BMAM NMOUcCKa, Mapkupyetcs 6enbiM TpeyrosibHMKOM B
BEepXHel 4acTu 3KpaHa. MaKCUMManbHO BO3MOXHO 4MCAO COObITM ANna perncrpaumm paBHO
1000.

- Trig'd
(% Ywmrer G fucnnedi 1Tl Copukp ™ Cunxp #F Kypcopst [NMameperns D Marem  [&] Avanua Axun d

f(C1) = 999.9996Hz
4 v v v A\ 4 A v v v

8 nouck

Mowck

Hacrpoiika

Konua na Cunxp

Konua 8 CuHxp

Konua Kanana

Haswurauyms

B Event Num :10

DCIM Timebase Trigger c10C .
1X  500mVidiv 0.00s 10.0us/div Auto 0.00V 15:23:51
FULL 0.00vV 500kpts  5.00GSals Edge Rising 2020/12/14

A. WHamnkatop nomcka cobbiTms, oTMeYdatowmin MOMEHT BpeMeHn cobbiTns
B. O6uwee konnyectBo cobbiTUI, OTMEYEHHbIX Ha AuUcCnJiee
C. [dwanoroesoe OKHO rMoucka

B cocTtosHun ocTtaHoOBKKM B obnactu E oTobpaxaeTca MHAeKC Tekyuwlero cobbitma /
obuee kKonnyecTso cobbITMn. Tekyllee cobblTue - 3To cobblTUE B LEHTPE Auches.

& Utility ™ Trigger 4k Cursors  [», Measure 11 Acquire [J Display [ Analysis E SEARCH

4 v v v v ¥ v v

Event Num : 6/10

Event Num : 6/10
Timebase Trigger c1DC ==

000s  100usidiv Stop  -833mV  16:39:33
500kS  5.00GS/s Edge Rising  2018/9/7
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HaxxmMute kHOMKy [Search| Ha nepeaHel naHenn unu Bblbepute MeHto Analysis/AHanan3>
Search/llouck, 4ToObI Bbi3BaTb ANANIOrOBOE OKHO MOUCKa U BK/IKOYUTbL €ro.

1. HaxaTb KHoMKy |[Search| Ha nepegHen naHenn npmbopa ANs nepexona B MEH0 pexuma
Mouncka.
2. KocHuTecb kHonku ynpasneHnsa ON ans BKAKOUYEHUS pexmnMa noucka.

B nowck

Mowck

HacTpoika

Konna nz CuHxp

3. KocHUTecb KHOMKW ynpaBneHua MeHwo Setup/HacTporika nns Bxoda B MEHIO HAacTpPoek
noucka. MeHIO HacTpoeK 3aBMCUT OT BbI6paHHOro YycrnoBus noucka. KpaTtkoe
OMMCaHWE MEHIO MPUBELEHO HUXKE.

Pe>xuM nomcka OnucaHue MeHI0 HacCTpoek
Edge/®poHT MonoxutenbHbin  GHpoHT  (Rising/PocT), oTpuuaTenbHbIn
¢poHT (Falling/Cnap) nav niobon dppoHT (Alter/Monepem).
Slope/CkopocTb MonoxwuteneHbln dpoHT (Rising/PocT) mvnn oTpuuaTenbHbIn

dpoHT (Falling/Cnap).
Ycnosue noucka, Limit Range/3anyck Korga: <=; >=; [--,-
-1 --1[--.
Pulse/IMnynbc Polarity/MonspHocCTb: Positive/MonoxutenbHas unm
Negative/OTpuuaTenbHas.
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
-1 --1[--.
Interval/WUHTepBan MonoxutenbHbin GpoHT (Rising/PocT) mnam oTpuuaTtesnbHbin
dpoHT (Falling/Cnap).
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
-1; --1[--.
Runt/PaHT Polarity/MonspHocTb: Positive/lMonoxutenbHas nnun
Negative/OTpuuaTenbHas.
Ycnosue noucka, Limit Range/3anyck Korpa: <=; >=; [--,-
-1 --1[--.

BepHyTbCS B OCHOBHOE MEHI pexuma nouvcka 1M npu HeobxoauMMocTu BblbpaTb
OAWH M3 BapMaHTOB KOMMPOBAHUS HaCTpoOeK.

Copy from Trig/Konua wun3 CuMHXpP: KONMpOBaHuWe HACTPOEK CXEeMbI
CUHXPOHU3ALMKN B HACTPOMKU YCOBUN NOUCKA.

Copy to Trig/Konna B CuMHXP: KOMNMpOBaHME HACTPOEK YC/I0BMA MNOUCKa B
HaCTPOMKUN CXeMbl CUHXPOHU3aLNN.

Cancel Copy/KaHan Konusa: konupoBaHWe HACTpOEK YCNOBUW MOUCKa Mexay
KaHanamu.
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25 HABUIrAUmsA

B ocumnnorpadgax cepun AKUM-4135 pgoctynHa yHKUMS HaBUraumMm rno OAHOMY M3 Tpex
BO3MOXHbIX TUMoB: no CobbiTnio, Nno BpemeHu, no Kagpy Mcropuu.

25.1 Tlo BpeMeHu

3.

HaxaTb kHonky [Navigate| Ha nepeaHeit naHenu 8 YnPABNEH

npuéopa AnA nepexoda B MEHI  pexwuMma

Hasurayus. Tun

KocHuTecb KHOMKW ynpasneHuss meHwo Type/Turl,
3aTeM YHMBEpCanbHbIM perynsatopoM BbibpaTb
Time/Bpems.

JlocTynHo aABa BapuaHTa Hasurauum rno BpemeHu:
KocHutech KHOMKM ynpasrieHuns MEHH0
Time/Bpems, 3ateM Bpawas YyHWUBeEpPCaNbHbIN
perynatop Aans Bblbopa TpebyemMoro 3HauyeHus

Bpeman

Bpems

BPEMEHU, WIN HaXaTb YHMBEpPCasbHbI perynstop ‘

n

BUPTYaNbHOW KaBUaTypbl.
Mcnonb3oBaTh KHOMKM HaBuUrauuMm Ha nepenHen

naHvenn <«W», pna BocnpousseaeHns Hasag,

OCTaHOBKU nnn BOCnpounsBeaeHnA Bnepeg BO
BpeMeHn. MHorokpaTHoe Haxatue kHornok <« P
N3MEHSIET CKOPOCTb BOCMPOM3BEAEHUS: MEAIEHHO,
cpenHe, 6bicTpo.

BBECTU KOHKpPETHOE 3HAQ4YeHuUn C NOMOLLbIO

25.2 o Kaapy Uctopumu
QOyHKUMA HaBurauMm no Kaapy WCTOpUM [AOCTYNHA TOMbKO MNPW aKTUBHOM pexume
UcTopus.

25.3

1.

2.

HaxaTb KHOMKy Ha nepeaHen naHenu npubopa ANSA rnepexona B MEHIO
pexuma Hasurauyums.

KocHuTecb KHOMKK ynpasneHus MeH Type/Tur, 3aTeM YHUBEpPCalbHbIM perynsTopom
BblbpaTb History Frame/Kaap.

KocHuTecb KHOMKW ynpasneHusa MeHo Frame Num/Yucrio Kagap, 3aTteM BblibpaTb Kaap
OAHUM N3 BO3MOXHbIX CMOCO60B:

MoBepHYTb yHUBEpcanbHbIN perynatop Ans Bbibopa Tpebyemoro kagpa uau HaxaTb
YHMBepcasnbHbIA perynsTop n BBECTU KOHKPETHOE 3HaYeHWe C NOMOLLbIO BUPTYasibHOWM
KnaBuaTypbl.

Ncnonb3oBaTb KHOMKW HaBuraunu Ha nepegHen naHenn <My, 0159 BOCNPOU3BEAEHUSA
Hasaj, OCTaHOBKM MM BOCNPOU3BEAEHUSA Briepes Mo Kaapy.

Mo Co6biTHIO
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®yHKUMSA HaBuraumm no CobbITUIO AOCTYMHA TO/IbKO MPU aKTUBHOM pexuMme Mouck u

ocTaHoBNeHHOM cbope AaHHbIX.

HaxxaTb KHOMKY Ha nepeaHen naHenn npubopa AnNa nepexoda B MEHIO
pexuma Hasuraums.

KocHuTecb KHOMKKW ynpasiieHns MeHto Type/Tur, 3aTeM yHMUBEpPCAbHbIM PerynasaTopoM
BblbpaTb Search Event/CobbkiTue.

JocTynHo aBa BapuaHTa HaBurauum no CobbiTuto:

KocHuTecb KHOMKM ynpasneHuss MeHwo Event Num/Yucrio cobbiT, 3aTtem Bpalias
YHUBEpCanbHbIA perynstop  Ans Bblbopa TpebyeMOro 3Ha4yeHus, WM HaxaTb
YHUBEpCasbHbI perynstop n BBECTU KOHKPeTHOe 3Ha4YeHMU C MOMOLLbIO BUPTYyasbHOM
KnaBmaTypbl.

Micnonb3oBaTb KHOMKW HaBurauuu Ha nepeaHeirt naHenn <« P, ans nepexknoyeHus
Hasag wan Bnepeg no cobbiTuio.



26 JONYCKOBbI/ KOHTPOJ1b

DyHKUMA [OMNYCKOBOro KoHTponsa Pass/Fail/fjor/KOHTP MOXeT OTCieXxuBaTb M3MEHEeHUS
CUrHanoB, cyas No TOMY, HaXOAUTCS M CUTHAN BHYTPWU npeaonpeaenéHHon 06a1actM Mackm nnm
HeT.

PesynbTaT ucnbiTaHMn oTobpa)kaeTcsi Ha 3KpaHe, TaK e MOoXeT 6bITb HacTpoeHa cucTema
3BYKOBOIro onoBeleHns n $hopMmMpoBaHUSa BbIXOAHOrO mMmnysnbca Ha pasbeme [TRIG OUT],
PacnoJsIOXEeHHOro Ha 3aAgHen naHenu, No 3agaHHOMY YC/10BUIO.

£ yrunuter [ Aucnnein T} C6opUngy ™ Cunxp 3F Kypcopsi [M\Wamepenus P Marem &) Ananus

Axun Trig'd
f(C1) = 999.9996Hz

B fotal: 9644

C 0M KOHTP

[Aon Koutp

WecTounnk

C1

Tun

Allin

D HacTtp macku

3anyck Tecta
Otobpax WUHpopm

F Cron He logex

H He logex B Uctop

g 3anuce He Mogex

I I'X Boixog

DCIM PassepTka CuHxp  C1DC b2

1X 500mV/. 0.00s 200us/div. Asto 1.48v 21-25;44
FULL -1.48V. 2.00Mpts 1.00GSals ®poHT Hapact  2022/9/1

A. Macka 3eneHoro uBeTa. Jliobas Touka, BbIXOAsdWaa 3a npepenbl, BblaenseTcs
KpacHbIM LLBETOM BMECTO 06bI4HOrO LBeTa curHana.

B. O6nactb oTobpaxeHus uwHbOpMaumMnm 0O pesynbTaTax, BK/KYas KOJMYECTBO
NponyweHHbIX, oWKNB0YHbIX KaapoB, obLiee KOIMYeCcTBO TECTOB M 4YacCTOTy OTKa30B.

C. [nanoroBoe OKHO AOMYCKOBOro KOHTPOJIS.

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 onepaumm BO BpeMs TecTa
HEMeaANeHHO OCTaHOBMUT TeCT, U CYeT4YMKkn B obnactum
octaHoBATcA. CHoBa

oTobpaxeHuss UMHOopMaumn

BK/IOUNTE oOnepaunto, nepesanyctnte TeCcT, U BCe

CYHETYUKN 6y.qu OUMLLEHbl. DKBMBANIEHTHO HaXaTuto

kHoMNKM [C6pod/Clear Sweeps| Ha nepeaHeit naHenu.

BktounTb / BbIKNOUNTE MHOPMAUMOHHBIA ANCMIEN

Bkntountb / Bbiknountb «Cton He logeH/Stop on

Fail». Koraa OH BKJTHOUEH, ocunnnorpad
octaHasnueaer  cbop OAHHbIX, Kak  TONbKO
obHapyxuBaet cbon

Bkntouuntb / BbIKJTIOUYUTb «He MoaeH B

Nctoputo/Failure to History». Korga OH BKJIOYEH,
ocumnnorpad 6yner coxpaHsaTb Kaxabli kagp 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

BO3HUKHOBEHUU cbosa

26.1 HacTtpoiikn Mackm

KocHuTechb

nyHkTa Mask Setup/Hactpotikn Macku

B

Ananorosom

B JOrM KOHTP

A fon Kontp

B McTourMK

Cc1i

c Twun

AllIn

D HacTp Macku
3anyck TecTa

F OTobpax MHdopm

H Crton He lNopeH

G He MogeH e Mctop

I 3anuck He lNoged

J I')( Buixog

OKHE

Mask

Test/AonyckoBblit KOHTPOMb, UTO6bI BbINOIHUTL HAaCTPOMKM Mackun. CyLlecTByeT ABa MeToAa
CO3[aHMS MacKu: OAWH - NYTEM YCTAaHOBKW 3HAYEHMN MO rOpU30HTa M N BEPTUKANIN, a APYrOon -
nyTeM pMCcoOBaHUSA MHOIMOYrosibHON Mackwu.
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B HACTP MACKW

A. [JocTtyn B MEHI CO34aHWUs aBTOMATM4YeCKOM Macku B
COOTBETCTBMM C (POPMOIi CUrHana. A cozpane
B. [octym B MEHK CO34aHMs MNOSib30BaTe/IbCKOM MacKw,
ncrnonb3ys MHCTPyMeHT Mask Editor/PepgakTop Mackw. B renakrop Mackn
C. 3arpysute Macky 13 namatm npubopa.
D. TMpu BK/IWOYEHMM aBTOMATUYECKOM Macku, CO34aHHas c R oo
Macka Oyaer aBTOMATM4eCKM NOACTpPavMBaTbCs  MpU
N3MEHEHUN rOpPU30HTasNIbHbIX nnu BEPTUKASbHbIX D_ﬁ.m.:.r.aa.::na
HacTpoek ocuunnorpada.

E. Bo3BpaT B npeablayliee MeHto.

E D hua

26.2 Co3paHuMe Macku

MacKy MOXHO C034aTb Ha OCHOBE CYLLECTBYyloLWen GopMbl CUrHana.
'd

B HACTP MACKM

z
£

Macka X:

A. YcTaHOBKa pacCTOSiHUS MeXAy MacKoM M CUrHasoM no
roOpuU3oHTanNu. .
Macka ¥:

B. YcTaHoBKa pacCTosiHMSE MexAay MacCKOWM W CUrHamaom no B

BEPTUKANN.

Coapare
C. Co3gaHue Macku Ha OCHOBE HaCTpoek B ﬂ 7 E c

D. CoxpaHeHue co3gaHHOM Macku B namsaTb npubopa.

D E CoxpaHuTE

E. Bo3sspaT B npeablayuiee MeHio.

E D Hazan

YcTtaHoBuTe 3HadyeHna ana Mask X n Mask Y (B aeneHmax otobpa)kaemol ceTku), a 3aTtem
KocHuTecb NnyHkTa Create Mask/Co3gaTb, 4TO6bI CreHepupoBaTb Macky. [iMana3oH perysmpoBKu
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 n Bbi30B halinioB Macku (*.msk) aHanornyHbl pabote ¢ ganamm HaCTpoOWKM,
noapobHoctn cM. B rnaBe «CoxpaHuTb/Bbl3BaTb>.
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26.3 PepakTupoBaHMe MacKu

Pepaktop Macok - 3TO BCTpoeHHbIVI MHCTPYMEHT, KOTOprr/’I NO3BONAET CO34aBaTb

noJsib30BaTe/IbCKNE MACKU.

File A Edit

D F
L’\ D CQ ﬁD \’\ - - Coordinate label
A. MeHi0
B. KoopanHaTa nocnegHen TOYKM KacaHUS Ha aAucnsee
C. Macka obnactu pegakTMpoBaHWs, KOTOpas 3KBMBaneHTHa obnactm cetkun. B aToMm
npuMepe WeCcTUyronbHUK 6bla cO34aH Kak 4acTb Macku
D. [laHenb MHCTPYMEHTOB
E. KoopauHaTbl obnactm pepakTupoBaHus. YCTaHOBUTE X-opAMHATy M Y-opAMHATy C

NOMOLLBLIO BUPTYasbHOW KnasuaTypbl, @ 3aTeM KOCHWUTeCb NyHKTa Input/Bsoa, 4TO6bI
BbINONHUTL O6HOBNIEHWE OpANHATbI.

F. OTtobpaxaTb / CKpbITb KOOPAWHATLI BEPLUMH MHOMOYrofibHMKA Ha Aucnnee

G. 3aKpbITb OKHO pefaKTUpoBaHUS

MeH10
B cTpoke MeHlo ecTb ABa pasgena MeHt. MeHio File / ®ann BkatouaeT B cebsi 06blUHbIE

dannoBble onepaunm, Takme Kak:

6bITb

. New/HoBbiin: Co3aaTb HOBbI (hann Macku

e Open/OTKpbITb: OTKPbITb CyLLECTBYOWNI dala Macku

e Save/CoxpaHuTtb: CoxXpaHuUTb TeKyLWwmMin pann Mmacku

¢ Exit/BbixoA: BbIX04 U3 pefaKTopa Macok

MpuMmeuaHue. dann Macku, CO34aHHbIN C MOMOLWbIO MeHI0 «Co3aaTbh MacKy», HeE MOXET
Bbl3BaH pefaKTOpOM MacoK.

Copepxunmoe meHio «Edit / PegaktupoBaHue» 5KBUBasIeHTHO NaHeNnun MHCTPYMEHTOB.

MaHenb MHCTPYMEHTOB

3Ha4vyeHun B obnactu peaakTMpoBaHUA KOOpAMHAT.

PucosaHune. Co3paHune BEPWNH MHOIMOYyrojlbHMKa KaCcaHmMemMm sKpaHa unan BBoAOM

. CozpaTtb MHOIoyroJibHuUK: C0o34a€T MHOrMoyroJibHMK Ha OCHOBE HapWCOBaHHbIX
BEPLUMH C noMmouwbio onepauuun Draw

. OTMEeHUTb
.‘[ BocctaHoBuUTb
%

BcTaBUTb TOUKY: BCTaB/ISIET BEPLINHY Ha BbI6paHHOM CTOPOHE
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. m PenakTvpoBaTb MNOMUIOH: PenakTMpyeT nMOAWroH. BepliunHbl, CTOPOHbI U
MHOIOYrofIbHUK — BCE 3TO PeAaKTUPYEMbI 06beKT
. YaanuTb MHOFOYrofIbHUK: yAansieT Bbl6paHHbIi MHOMOYrofibHUK
YTo6bl OTpEeAaKTMpPOBaTb O6LEKT BepLIMHbI, CTOPOHbI WM MHOMOYyrosibHMKa, CHavana
BbiIbEpUTE €ro, a 3aTeM [MEPEMECTUTE €Ero >eCTOM MepeTackMBaHUA WAW BBeAs HyXHoe

3Ha4yeHMe B obnactum E pefakTUpOoBaHUA KoopauHaT. [Nnsg CTOPOHbl 3TO 3HayeHuWe Ana ero
cpe/J,Heﬁ TOYKU. 19 MHOroyrojibHMKa opamHaTa - A/19 ero reoMeTpu4yeckoro LeHTpa.

BbibepuTe cTopoHy (OTpe3oK)

BbibepuTe nonmroH

26.4 Bbi6bop npaBuna
MpaBuio BbIOOPKKN pe3ysbTaTOB AOMYCKOBOrO KOHTPOJS yKa3biBaeTca B obnactmn Type/Tun
B AManorosoM okHe Mask Test/[onyckoBbit KOHTPONb.

e All In/Bce B: BCe TOYKM AAHHbIX AOXKHblI 6bITb BHYTPU Macku, 4Tobbl NPONTU TeCT.
[axe ofHa Touyka BHe MacKu BbI30BeT cHon.

e All Out/Bce BHe: BCe TOYKM AAHHbIX AO/KHbI 6bITb BHE MAacku, YTO6bI MPONTK TECT.
[axke oaHa ToYKa BHYTPU MacKku Bbi3oBeT cHOn.

¢ Any In/Jliob6oin B: Jliobas Touyka AaHHbIX BHYTPM Mackm 6yaeT pacno3HaHa Kak
«[ogeH». Bce gaHHbIe 3a npegenamMmm Mackun - «He rogeH».

e Any Out/Jlro60¥ BHe: nobas Toyka AaHHbIX BHE Macku 6yAeT pacrno3HaHa Kak
«['opeH». Bce TOUKM faHHbIX BHYTPU Macku - «He rogeH».

26.5 3anyck / octaHOBKa TecTa.

KocHutecb nyHkta Operation/Onepauma, u4tobbl 3anycTUTb/OCTAaHOBUTbL  TeCT.
OcTaHOBKa BbINOJIHAEMOro TecTa M nepesanyck TecTa OYUCTUT CHETUMK MPONYLLEHHbIX KagpoBs,
OWKNBOYHbIX KaapoB, obliee KONMMYECTBO KaapoB M 4acTOTy OTKa30B. HaxaTue KHOMKU
Ha nepeaHein NaHenn TakXe MOXET OYUCTUTb MHGOPMaLMIO O KOSTMYECTBE TECTOB.
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27 MYJIbTUMETP

OyHkunto DVM (umdpoBoii MynbTUMETP) MOXHO MCMNONb30BaTb AN UM3MEpPEeHUs TaKuX
napaMeTpoB, KaK aMNAnUTyAbl MOCTOSSHHOIO MK NepeMeHHoro Toka. Ocuunnorpad cepun AKNM-
4135 wu3MepsieT YyKasaHHbIli NapaMeTp BXOAHOroO CUrHasa W MOXeT oTobpaxaTb ero B
pasfiMyHbIX ¢dopMaTtax, B TOM u4ucCAe: aHajnoroeas LWkKana, rucrorpaMma u TpeHa. DVM
ACMHXPOHEH C cucteMoi cbopa AaHHbIX ocumnnorpada. UctouHnkn DVM m namepeHuin moryTt
6bITb pa3HbiMM, 1 DVM MoxeT paboTaTb KOPpPEKTHO, Aaxe ecnu cbop AaHHbIX ocumnnorpada
ocTtaHoBNeH (0bo3HavaeTcs KpacHOW KHoMKkoM Run/Stop).

AKun Trig'd
£ yunutel  CJ Avcnnein 17 C6opungy ™ Cunxp 3 Kypcopsi [BWamepenus D4 Marem B Ananus V(Cl):999.9997;-|z B BONbLTM D

MynsTumeTp

Muctorpamma(DVM) - DC cpegH(C1) A Asanor Wkana(DVM) - DC cpegH(C1) C

WcTouHnk

Cci

1.490V
W DC cpegH

AgT0 [lnanasoH

Auanor Wkana

Muctorpamma
Tpexa(DVM) - DC cpeaH(C1)

6.96

Yaepxanue

| | I‘X Meperpyaka
P ————_——

Passeptka Cunxp C1DC %
0.00s 500us/div AsTo 149V 22:44:
2.50Mpts 500MSals ®poHT Hapact  2022/9/1

O6nacTtb oTo6paxeHus rMcTorpamMmmei.

O6nacTtb oTobpaxeHunsa TpeHaa.

ObnacTb oTO6paXkeHns pe3ynbTaToB M3MEPEHMS M aHAIOrOBOW LUKab.
[dnanoroBoe okKHO My/nbTUMETPA.

oOow>

MacKy MOXHO C034aTb Ha OCHOBE CYLLECTBYyloLWen GopMbl CUrHana.
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Onga poctyna K MeEHK My/ibTUMETpa HeobxoaAMMO HaxaTb

AHanunz/Analysis > Mynbtumetp/DVM

BkntoyeHne/BbIKNOYEHNE MYIbTUMETPA.

B. Bbibop ncrouHuka namepenunii (C1/KAH1 ~ C4/KAH4)

C. Bbibop pexnma mamepenuin: DC Mean/DC cpegHee, DC
RMS/DC ck3, AC RMS/AC ck3, Peak-Peak/Muk-Munk wun
Amplitude/Amnnntyaa.

BkntoyeHne/BbikntouyeHne aBToMaTUUYECKOro Anana3oHa.

E. Bknwo4yeHune/BbikntoyeHne  oTobpaxkeHus aHanoroesom
LIKanbl.

F. Bknwo4yeHune/BbikntoueHne oTobpaxxeHns rmcTtorpaMmmel.
BkntoyeHne/BbikntouyeHne otobpaxxeHns TpeHaa.

H. Bknwo4yeHne/BbikntoyeHue yaep>xaHus pe3ynbTaTa
N3MEPEHUN.

I. BknwoueHue/BbikntoveHmne 3BYKOBOIO CUrHana 0

neperpysku (npesbllleHNe BXOAHbIX NapaMeTpoB).

27.1 Bwuabl U3MepeHun
PexxumM MynbTUMeTpa nogaepxuBaer 5 BMAOB uM3MepeHuit.

B BOMLTMETP

MynsTMeTp

HMcTouHWK

C1

Pexm

DC cpegH

D AeTo [lnanazod

Axanor Wkana

F rucTorpamma

H TpeHg
4

G YoepwaHue

I I'X Meperpyska

Ona Bblibopa pexuma

n3MepeHuns Heobxoammo BbibpaTb PexumM/Mode, oTKpoeTCs cneayloliee ANasnoroBoe OKHO:

C1 Mode

Pexum

DC cpegH

Muak-Muk AMnnUTyaa

DCcpegy  CpegHee 3HaueHWe YPOBHA
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DC Mean/DC cpepnH: cpeaHee 3Ha4YeHME AaHHbIX.

DC RMS/DC ck3: cpegHekBagpaTW4yHOe 3HA4yeHMe [aHHbIX MNpuU CBA3W 1O
NOCTOSAHHOMY TOKY.

AC RMS/AC ckK3: cpegHekBagpaTUYHOE 3Ha4yeHMe JAaHHbIX Mpu CBSA3M MO
nepeMeHHoOMy TOKY.

Peak-Peak/MNMuk-Mnk: pa3Huya Mexay MakKCMMaabHbIM W MUHMMAabHbIM
3Ha4YeHMEeM AaHHbIX.

Amplitude/Amnantypa: Pa3sHumua Mexay BepwMHOW WM OCHOBaHMEM B
6bumopanbHon dopme curHana. Ecnm He 6uMoganbHbI, pasHMua Mexay MakcC. u
MWH.

27.2 [OwuarpamMmbl

Mocne Bbibopa pexuMa WIMEPEHUI MoJfib30BaTeNIM MOryT KOCHYTbCS 3KpaHa, Aans
BK/IIOYEHUS WM BbIK/IIOYEHMS OTOOpaXKeHUs pas3/IMyHbIX AuarpamMm: aHanoroesas LWKana,
rmcrorpaMmma W TpeHa. LIBeT [aHHbIX Ha JAuarpammax CoOOTBETCTBYET UBETY WCTOYHMKA
(aHanoroBoro KaHana).

AHanorosas wkana
AHanoroBasi wkana oTobpaxkaeT TeKywee Uu3MepeHHOe 3HadyeHue. KocHUTEeCb MyHKTa
MeHto AHasior Llikana/Bar B AManoroBoM OKHeE MynbTUMETpaA.

Ananor Wkana(DVM) - DC cpegH(C1) A

1.488V B

e

A. BblbpaHHbIN peXxum naMmepeHus.
B. Tekyuwee nsmMepeHHoOe 3HaveHume.
C. AHanoroBas wkana, COOTBETCTBYIOLWAA TEKYLEMY U3MEPEHHOMY 3HAYEHMUIO.

Mucrorpamma
MMcTorpaMma BM3yasbHO MOKas3blBaeT pacnpefeneHne BepOSATHOCTEN U3MEPEHHbIX
3Ha4vyeHun. KocHuTecb NyHKTa MeHo fucrorpamMma/Histogram B AnanoroBoM OKHe My/fibTUMETpa.

rucTorpammal(DVM) - DC cpegH(Cl) A

oCnw>

m
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BbI6paHHbIN peXxXnm naMepeHus.

O6nacTtb oTobpaxeHus rMCTorpaMMbi.

Tekyllee n3MepeHHoe 3Ha4YeHue.

BuvH, BKIKOYAKLWMI MaKCMMalbHOE 3HayeHue M BEepOSATHOCTb MonagaHusl B Hero
N3MEpPEHHbIX 3HAYEHUN.

Yuncno oTcyeToB CTAaTUCTUKMW.



F. C6poc uMcna oTCYETOB CTAaTUCTUKMU.

TpeHa

TpeHA, 3TO Bu3yanbHas AvarpaMma oTobpakeHust TEHOAEHLUMIO WU3MEHEHUS M3MEPEHHbIX
3HadyeHMn BO BpeMeHU. KocHuTecb nyHKTa MeHw TpeHa/Trend B [OWANOroBOM OKHe
MYJIbTUMETpA.

Tpena(DVM) - DC cpegH(C1) A

6.96

D

A. BblbpaHHbIN peXxuMm naMmepeHus.

B. O6nactb oTobpaxkeHus TpeHaa.

C. PacwwupeHne amanasoHa BpeMeHW. KOCHYTCS, ANs paclMpeHns BPEMEHHOro
AnanasoHa.

D. Tekywee nsMepeHHoe 3Ha4yeHune.

E. MakcuManbHoe M3 U3MEpPEHHbIX 3HAUYEHUN.

F. MuHMManbHOEe N3 U3MEepPEHHbIX 3HAYEHUN.

G

H

CpeaHee 3HaYEHMN BCEX U3MEPEHUN.
Cbpoc uncna oTcHeToOB CTAaTUCTUKW.

O6Hy1'|VITb AaHHble CTaTUCTUKKN WU Nepe3anyCTuTb C60p AAHHbLIX MO>XHO HECKOJIbKMMU

cnocobamu: |Clear Sweeps| Ha nepeaHeln naHenu npubopa MM HaxaTb CUMBON O B obnactu
oTOo6paxXeHns rmMcTorpamMmmbl UK TpeHaa.

Korga Bce 3 amarpaMMbl OTK/IIOYEHbI, B JIEBOM BepxHeM yriay obnactn oTtobpaxkeHus
oCUMNAOrpaMMbl MOSIBASETCA MpocTas WMH@POPMaLMOHHasa CTpokKa, MoKasblBawlwas Tekylee
3Ha4YeHue N3MepeHns MynbTUMETpa.

48 Ynwme 0D fucnnein  1Ti COopWkgy ™ Cumxp 3 Kypcope [BMameperun P4 Matem [ Axammz — i £ BONLTMETP

MynsTUMETD

VICTOUHWK

Cc1

Pexam

Awanor Lkana

MucTorpamma

Tpeua

Yaepxanue

I'X Meperpyska

DCIM &
1X 500m\v/ 0.00s 500us/div ABTO 149V
FULL -1.48V. 2.50Mpts  500MSa/s ®poHT [ELED
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28 YACTOTOMEP

28.1 OnucaHue v o6LMe HACTPOMKH

PexxMuM 4yacTtoToMepa WCMoJsib3yeTcs ANsS M3MEepeHMs 4acToTbl, mepuoda CcurHana wnum
nogcyera cobbiTMin (CHETUMK MMMYNbCOB). YacTOTOMEpP aCMHXPOHEH C CMCTEMOM cbopa AaHHbIX
ocumnnorpadga. Yacrotomep 6yaer pabotatb M M3MEpSATb BblOpaHHbIA MapaMeTp Aaxe ecnmn
cbop AaHHbIX ocumnnorpada octaHoBNeH (KpacHasi NOACBETKM KHOMKMU ).

KocHutecb nyHkTa MeHw Analysis/AHann3 > Counter/Yacrotromep pnsi T1O0ro, yto 6bl
OTKpPbITb ANANIOrOBOE OKHO MEHI0 YacToToMepa:

B uyacToTomep

YacToTomep
BkntoyeHne/BbiktoyeHne yactoToMepa

B. Bbibop pexuma wun3MepeHusa: Yacrtota, [epwuog,

Pexmm
CyeTumK MMNynbLCoOB
YacTtota

C. Bbibop unctoyHmka BxogHoro curHana (Cl/Kanl ~
C4/KaH4) c McTouHMK
YcTaHOBKa ypOBHS 3anycKa €1

E. Bknto4deHune/BbIKIOYEHNE CTAaTUCTUKN D YpoBeHb

F. C6poc HaKOMMEeHHbIX OaHHbIX CTaTUCTUKMW,

3KBMBaNeHTHO KHonku |Clear Sweeps| Ha nepeaHen T

naHenu npmbopa

4

F CGpoc CTaTucTUKK

Cratucrtuka
Korp,a CTaTUCTUKa BKJIKOYEHA, 4aCTOTOMEP 6y,u,eT HaKanimBatb MU3MEPEHHbIE AaHHbIE U
oTobpaxaTb pe3ynbTaTbl CTAaTUCTUKU Ha 3KPaHe.

HYACTOTOMEP
JHau

CpeaH

MuH

CTOTHN

Cuet

YpOEEHb 1.49V

Value/3Hau - nocnegHee U3aMepeHHOe 3HaUYeHMne

Mean/CpeaH - cpegHee 3HaYeHne BCexX OTCUYETOB

Min/MuH - MMHMUMa/IbHOE 3HAYEeHNE BCEX OTCYETOB

Max/Makc - MakcuMasibHOe 3Ha4YyeHne BCeX OTCUYETOB

Stdv/CtOTKNn - CcTaHoapTHOEe OTK/OHEHMe BCeX OTCYETOB, MCMOSib3yeMoe AN OLEeHKU
pacnpeaeneHust napaMeTpoB noacyera

Count/Cuer - KonnMyecTBo cCOb6paHHbIX OTCYETOB

Level/YpoBeHb — ypoBeHb 3anycka

Ons cépoca HaKoMNEeHHbIX AAHHbIX CTaTUCTUKN HeobxoaMMO HaxaTb kKHonky |Clear Sweeps
Ha nepeaHen naHenn npmbopa nnm KOCHYTbCA NyHKTa Reset Statistics/Cépoc CTaTuCTukuy.
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28.2

BKJIlOUEH pexuMm Gate/BpemMsi cyera, TO

Pe>XuMbl U3MepeHuit

C1 Mode

Pexiiam

}H—f YacrtoTta J'—Jf Mepwog,

T

YacToTta YacToTa

Korga BbibpaH pexwum Totalizer/Cyer UMmnybcos,
(HapacTalwWwMn MM cnagatowmin) curHana no KoTopoMy 6yaeT BbIMOSHATLCA MNOACYET.
cyeT 6y,qu BbINOJIHATBCA TOJZIbKO ANnd CWUrHana

YOOB/IETBOPSAIOLWEr0 HACTPOMKaM BHELUHEro 3anycka.

OKHa HaCTpoOeEK:

A.
B.

BkntoyeHune/BbikNtOUEHNE pexnMma Gate/Bpems cueta
Bbibop TMna: Level/YpoBeHb unu After Edge/MNocne
®poHTa

O6nactb oTobpaxkeHus MCTOYHMKA BHELWIHEro
3anycka. C1/KAH1 n C2/KAH2 - WUCTOYHMKM 3anycka
apyr ansa gpyra, C3/KAH3 n C4/KAH4 - WUCTOYHMKMK
3anyckKa Apyr ana apyra

Ecnn Bbi6paH Tun Level/YpoBeHb TO Heobxoammo
BblbpaTb nonsipHocTb: Positive/MonoxutensHas wnu
Negative/OTpuuaTtenbHaa. Ecnn BbibpaH Tun After
Edge/locne ®poHTa TO POHT CUrHana 3anycka
Rising/HapacTtaHune wnun Falling/Cnag

YCTaHOBUTb YPOBEHb 3anyckKa

BepHyTbCs B NpeablayLiee MeHto
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YactoTomMep wuMeeT Tpu pexuma M3MepeHVIl7I. KocHutecb
OManoroBoM OKHe 4YacToToMepa, YTobbl OTKPbITb OKHO Bblbopa pexuma:

Heobxogmmo BbibpaTb POHT
Ecnu

nyHkta Mode/Pexum

CueT Mmn

Frequency/YacrToTta - cpefHee 3Ha4YeHMe 4acToThbl 3a Nepmos BpeEMEHN
Period/Nepuopa - BennunHa, obpaTtHas cpegHEN 4acToTe 3a Nepuos BpeEMEHU
Totalizer/Cuetr UIMNynbCoOB — CYETUYNK UMMNYNLCOB (CObbITHIA)

E Bpemscueta

Bpema Cueta

Tun
B

C

D MonapHocTL

OTpMUaT

YpoeeHs

:) Hazag

B

KocHuTecb nyHkTa Gate Setting/HacTpotika nns Bbi30Ba COOTBETCTBYIOLEro AManorosoro



29 HACTPOMKM 3KPAHA

B MeHO HacTpoek 3KpaHa nMnoJib30BaTb MOXET BblbpaTb cnocob oTobpaxeHus
ocumnnorpaMmbl, LBETOBYIO rpajauuvio, nocreceBevyeHue, TUM CETKUM 3KpaHa, YPOBEHb SAPKOCTU
CBEUEHMS Slyda N CeTKU 3KpaHa, a TakKXXe NMpo3pavyHOCTb BCMN/1bIBAOLLMNX OKOH.

HaxxMute KHOMKy |Disp|ay/Persist| Ha nepegHen naHenu npubopa ANs BXOoAa B MEHK

HaCTpPOMKM 3KpaHa WIn KOCHUTeCb MeHwo Display/Avcrnen > Menu/MeH:o:

r X & =2 I ©
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Bbibop cnocoba oTobpaxkeHusi ocuminorpaMMbl Ha 3KpaHe

Vectors/Bektop nnn Dots/Touku.

Bkntountb / BbIKOUYUTb LBeTOBOM rpagueHT
oCLMNIOrpamMMbl.

Mone HacTpoek nocnecBevyeHus.

Ouncrka avcnnemn. Onepauus BbINOJIHAET cbpoc
HakKonaeHunsa nocnecee4vyeHund, yaanqaer BCe CUrHanbl,
oTobpa)kaeMble Ha 3KpaHe, U cbpacbiBaeT uUx.

YcTaHOBKa BpeMeHM OoTobpa)keHMsl MeHK Ha 3KpaHe
npubopa. [locne TOro KakK 3ajaHHOE BpeMs WUCTeYeT,

6okoBOEe MeHIO byaeT aBTOMAaTUYECKUN CKPbITO.

Bbibop TMNa MEHIO: Embedded/BcTpoeHHoe Nt
Floating/MnaBatowwee.

Ecnn BbibpaH Tvn Embedded/BcTpoeHHoe, obnacTtb ceTku
6yner c©xaTa NO ropmsoHTanun Ans oTobpaxkeHus MOoSTHOM
¢dopMbl curHana npm otTobpaxeHnu AnanoroBoro okHa. Ecam
BblbpaH Tun Floating/MnaBatowee, TO B 3TOM Ciy4yae
avanorosoe OKHO 6yaeT HemnocpeacCTBEHHO MOKPbIBaTb
yactb obnactm cetkm npu  oTobpaxeHun Ha 3SKpaHe
npubopa.

Bbibop TMna cetkn (M1, M2 n M3).

YcTtaHoBKa sspkocTu ocuuaiorpamMmel (0 ~ 100%).
YcTaHoBKa SpKOCTM noacBeTkn akpaHa (0 ~ 100%).
YctaHoBka sapkoctn ceTkun (0 ~ 100%).

YcTaHoBKa apKocTu noacseTku kKHomnok (0 ~ 100%).

JocTyn B MEeHIo Bblb6opa uBeTa oTobpaxaembix
oCLMNIOrpamMM.

HacTpoika oTobpaxeHns METOK Ha OCMU.

d

z
£

g aucnnen

Twun

A

c lNocneceey

Brikn
D OuncTUTL SkpaH

CHpbITE MeHo
Brikn
F Crune MeHio
BcTpoex

H Cetka

M1

G ApkocTe Myua
MoAceeTHa

HApKocTe CETKM

J

K ApKOCTE KHONOK

L HacTpouTe LEeT

M Hactp MeTtku Ocw



29.1 Twun oto6paxeHus
KocHuTecb nyHkTa Display/Aucraer nns nepexoa B MEHIO HACTpPoeK 3KpaHa. KocHyTbcs

nyHkTa Type/Tun pnsa Bbibopa cnocoba oTobpaxkeHus oCuMIorpaMMbl Ha dKpaHe:
Vectors/BekTop — TOYKN ANCKPETU3aLuMn oTobpaxatTcs cOeAMHEHHbLIMU JIMHUSMMU.
Dots/To4ku — HenocpeacTBeHHOe oTobpaXKeHne ToHEK ANCKPETM3aUnm.

BekTopHOe oTO6pakeHne curHana

ToueuHoe OTOGpa)KEH ne CUurHana

Mpumeuanune. Korga npubop Haxoamtca B pexxnme paboTbl Run M3-3a BbICOKOW CKOPOCTU
obHOBMEHMSA ocumnnorpaMMm Ha 3KpaHe, oTobpa)kaeMblii CuUrHan npeacrasnser cobon
HaNoOXeHNe HeCcKoNbkuUX KagapoB. CnepoBaTeslbHO, TO, 4YTO MNpPU WCMNONbL30BaHUK PpexmMma
oTobpaxeHuss Dots/Toukm 3TO He TOUYKM Auckpetmsaumm, a 3dhdekT oTobpaxeHus,
@HaNOMM4YHbIA pEeXuMy 3KBUBANEHTHOMW BblI6OpKU. OAna TOoro 4to 6bI O0TO6pasuTb Ha 3KpaHe

TOoukuK, Npnbop HeobxoaMMO nNepeBecTu B pexunm Stop.
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29.2 HacTtpoiika TMNna MHTEHCUBHOCTU OCLMUJIZIOrpaMMbl

paAMeHT MHTEHCUMBHOCTM CUrHasna MoxeT 6bITb yCTaHOBJIEH Ha rpajaumm Ceporo wuam
LBETHYIO wKany. Mpu ycTaHOBKE MHTEHCUMBHOCTM Ha LBET rpagueHT NHTEHCUBHOCTN aHanorn4yeH
rpaamMeHTy TepMMYEecCKOro LuBeTa, Koraa 30Hbl BbICOKOM WHTEHCMBHOCTM OTobGpa)karTcs
KPacCHbIM, @ 30Hbl HU3KON WHTEHCUBHOCTN — CUHUM.

KocHutecb nyHkTa Display/Aucrniiern ansa nepexoga B MEHK HACTpoOeK 3KpaHa. KocHuTechb
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

OyHkuna Persistence/llocriecBeyeHne no3BoNseT ocuunnorpady MMUTUPOBATb KOHTYP
TPAaAMUMOHHOIO aHasnorosoro ocuunnorpada. OcumnnorpaMma KoHTypa MoOXeT 6biTb
KOHMUrypupoBaHa Ha «persist» B COOTBETCTBUM C HAa3HAUYEHHbIM BPEMEHEM.

Huxe onumcaH nopsaoK AEWCTBUIA AN HACTPOMKM W OTKOYeHUs  dyHKLUMK
nocneceeyveHus.

KocHuTecb nyHkTa Display/Aucriien ans nepexofa B MEHIO HACTPOEK 3KpaHa.

KocHuTecb nyHkTa Persist/llociecsed, nnst BbiIbopa o4HOM M3 CneayroLwmx onuumn:

Off/Bbiki1 — nocnecBevyeHmne BbIK/IOYEHO.

YctaHoBka BpeMeHu nocnecsedeHnsa (1 ¢, 5 ¢, 10 ¢, 30 ¢c) - ycraHoBKa BpeMeHMU
HaKOMIEeHNUs nocnecBevYeHns C MOMOLLbD YHMBEPCANbHOrO peryfasTopa, Mocjie MWCTeYeHUn
YCT@HOB/IEHHOI0O BPEMEHW HAKOMNEHHble pAaHHble OyAyT yAaneHbl WM 3aMelleHbl HOBbIMU
OaHHbIMU,

Infinite/beckoHed - BbI6Op 6€CKOHEUYHOro HaKOMJIEHUS TMOCNIECBEYEHUS, HaKOMIeHne
OaHHbIX 6yaeT BbINOMHATCSA HenpepbiBHO, 6e3 yaaneHus. beckoHeyHoe nocnecBevyeHMe MOXHO
NCNONb30BaTb ANt UBMEPEHUS WIYMa U AXNTTEpaA, ANS 06HapyXXeHUs peakux cobbITUN.
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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 s3KpaHa

NS OuUMCTKM Anchnes HeobXoAMMO HaxaTb KHoMKy Display/Persist Ha nepeaHei naHenm
ocumnnorpada. B oOTKpbiBLUEMCS MeHl KOcHyTbca nyHkTta Clear Display/Ouuctuts 3SKp,
ocumnnorpad BbINOMHUT cbpoc cobpaHHbIX AaHHbIX W BbIMOJAHUT nepe3anyck cbopa, wu
CUHXPOHU3aLUN.

29.6 HacTtpoiika ypoBHA MUHTEHCUMBHOCTH

Huxe onmncaH NnopsaoK AENCTBUIM 419 HAaCTPOMKN YPOBHS MHTEHCUMBHOCTM CMrHana.

1. KocHuTech nyHkTa |Display/Persist ans nepexona B MEHIO HAaCTPOEK KpaHa.

2. KocHuTtecb nyHkTa Intensity/Spk/lyya, BblbpaTb ypoBeHb WHTEHCMBHOCTU CUrHasna C
NMOMOLLbIO YHMBEPCA/NbHOrO perynatopa. YCTaHOBKA MHTEHCMBHOCTM MPOUCXOAUT B
amanasoHax o1 0% o 100%, no yMmonyaHui ycTaHoBAeHO 3HayeHne B 50%.
MpumMepsobl:

MHTeHCHBHOCTb ocumnnorpammel 0 %

MHTEHCUBHOCTb ocumnnorpammel 100 %

29.7 HacTtpoiika uBeTta

MeHI0 HacTpoOMKKW LBeTa NO3BONSEeT 3aAaTb MONb30BaTeNbCKME LBETa ANS Pas3/INYHOro
BMAA OCLMIIOrPaMM.

1. KocHuTechb nyHkTa Display/Persist ans nepexoaa B MeHI0 HaCTpOeK 3KpaHa.

2. TpONUCTHUTE MEHIO BHU3 BbIMNOIHUB ABMXEHNE CMaxUBaHUS.

3. KocHuTtecb nyHkTa Color Setting/Hactpouts LiBeT.

B OTKpbIBLLEMCS OKHE KOCHUTECHb MPSAMOYrOfibHUKA LBETA HY>XHOM OCLUANIOrpaMmMbl, YTO6bI
BbIMO/IHNTbL HACTPOMKY LBeTa M3 BCn/biBalowen nanutpbl. KocHutecb obnactun «Default/Hay
Ycr», uTobbl BOCCTAHOBUTL LBETA NO YMOJIYAHMIO ANS BCEX KaHaNOoB.
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HactpouTk LigeTa

REFB REFC

Hau ¥cT

BbibepuTte UBET NMPSMO Ha NanMTpPe U NPOCMOTPUTE €ro OTTEHOK, HACbIWEHHOCTb, CBET U
3HayeHns RGB unm HanpsiMyio M3MeHMUTe napaMeTpbl UBeTa, 4Tobbl HacTpouTb uBEeT. [locne
BHECEHMS n3MeHeHn KocHnTecb OK AN NOATBEPXAEHUS.

Boibop ueeTa

OCHOBHLIE usera

HEN
.
O
HEN
HEEEEN
. HAnn

lMonb30BaT uBeTa
Tox |[§0] Hacsiuy |255 Caet [§VA
EEEEEEER

EEEEEEEN Rl 255 Sy |255 CuHWit

[obaeuTb B N0/L30BAT UBEeTA OTmeHa

141



30 FTEHEPATOP CUTHANIOB (Oruus)

Ocuunnorpadbl  cepun  AKWUM-4135 wnMelOT BO3MOXHOCTb  WCMOSIb30BaHMSA  OMUMMK
reHepatopa CurHanos. [ns WCNONb30BaHUS reHepaTopa CUrHasaoB Heobxoammo npuobpectu
nporpamMmHyto onumio SDS6000Pro-FG v annapaTHyto onuuto SAG10211.

Onuunsa reHepatopa CUrHasaoB MO3BOJISET BOCNPOM3BOAUTbL ABa BMAA CUIMHaNOB: CUrHanbl
cTaHaapTHol ¢opMbl (PYHKUMOHANbHbBIA reHepaTop) WU curHanbl npowussosibHon ¢dopmbl (Arb
reHepartop).

CurHanbl Npou3BOJIbHOW ((opMbl NoapasAensiTca Ha [ABe TpPynnbl:  BCTPOEHHble
CUCTEMHbIE CUrHasbl WM COXpaHeHHble curHanbl (co3gaHHble nosib3oBaTesneM). BcTpoeHHble
dOpMbl  CMrHaNOB XpPaHATCA BO BHYTPEHHEN >3HeproHesaBMCMMOW nNaMsATM. BcCTpoeHHble
NpounsBofibHble (OpMbl CurHanos, ans yaobcrea paboThl, pasgeneHbl Ha HECKOSIbKO rpynn:
Common, Math, Engine, Window, Trigo. Cob6cTBeHHble (pOpMbl CUrHANOB MOJIb30BaTe/b MOXET
co3gaBaTb C MOMOLWbI MporpamMmHoro obecrnevyeHnss EasyWave, yctaHoBneHHoro Ha [K.
Co3paHHble dOpMbl CMrHanNoB MOryT 6bITb MMMOOPTMPOBaHbl B MamMsATb npubopa C MOMOLbLO
BHewHero USB-auncka.

KntoueBble BO3MOXHOCTH:

e BcTpoeHHble HOpMbI CUFHANOB: CUHYC, NPAMOYrO/bHUK, Nuna, umnynbc, wym, DC.

e CurHanbl Npoun3BosibHON (OpMbl: 45 BCTPOEHHbIX (OPM U 2 AYEKM NaMsaTn ans
NoJsib30BaTENIbCKUX CUIHAMOB.

¢ MakcuManbHasa yacToTa BbIXOAHOro curHana 25 Mru.

¢ MakcuManbeHbl BbIXOAHOW ypoBeHb OT -3 B o +3 B.

¢ HoMumHanbHOe HanpsxeHune nsonauun: * 42 Bnuk.

30.1 BkJlOYeHMe reHepaTtopa M ynpasJ/ieHue BbIXOAOM
HaxaTb kHonky Wave Gen| Ha nepegHel naHenu npubopa.
OCHOBHble HaCTpPOMKMU

B AWG
A Output
BktounTb / BbIKOYNTE BbIXOA reHepaTopa k.
B. Bblibop Tvna curHana (CMHycC, MeaHap, nuia, UMNyJsbc, Warre Tyme
LWYM, NOCTOAHHbIN TOK U Cl®) Sine
C. YcraHoBKa 4acToThbl pe Frequency
1.00000KHz
D. YcraHoBka amMmnnnTyabl
Amplitude
E. YcraHoBka cMelleHuns
4.000Vpp
F. [JdononHutenbHbie HAaCTPOWKK (CM HUXE).

(F Setting

JononHuTenbHble HAaCTPOMKK

Output Load
A

Bbi6b0op BbIXOAHOM HArpy3Ku
Bkntountb / BbikNtoumnTb OVP (3awmTa OT nepeHanpsixeHuns)
HacTpoiika Hyng* Zero Adjust

C6poc HacTpoek No yMOoJI4aHuio
Default

mo o w»

Bo3BpaT B npeabiayliee MeHto

E :) Return

* Ona kanubpoBKM BbIX0Aa reHepaTopa M YCTaHOBKWN HYSA, He06XoANMO:
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ABTOMarun4yeckasi KaﬂMGPOBKa.'

ans

BbIMOJSIHEHMS a@BTOMATM4YECKOWN KaJ'IVI6POBKVI HeobxoAMMO MOAK/OYUTL BbIXO4

reHepaTopa K kKaHany 1 ocumnnorpada. KocHyTbca nyHkTa Auto/ABTO, 3anycTuTcs npoueaypa
aBToOMaTu4yeckon Kanubposku. Mo OKOHYaHUIO KanMBbpoBKKM Ha 3KpaHe 0Tobpa3nTcsa cooblleHune
«Zero adjust completed! »/«Kannbposka BbinosiHeHa!».

PyuyHas kannbpoBKa:

PyuyHas kannbpoBka MOXeT 6bITb BbIMOSIHEHA Ha NtO60OM KaHane ocuunnorpada.

B kauvecTBe npuMepa UCnosib3oBaH KaHan 2.

1.

MoaoKkn4UnUTb BbIXOA FeHepaTopa K KaHany 2 ocuwunnorpada. B HacTpoikax kaHana
YCTAaHOBUTb CBSA3b MO MOCTOSSHHOMY TOKY, BK/AKYUTbL OrpaHuMyeHue nonaochl
nponyckaHms. 3Ha4yeHne npobHuka x1.

YCTaHOBUTb 3HauyeHue KoadduumeHta OoTKIOHeHus ocuwiorpada 1 MB/pen.
MapamMeTpbl BbIXOAHOIO cMrHana Ha reHepatope: DC, 0 B.

Ha ocuunnorpade, BKIWOUMTL aBTOMaATU4YeCKME M3MepeHUd, KHonka Measure/U3mep
Ha nepepHen naHenn npubopa. BoibpaTb TN namepenuns, Mean/CpegHee.

BepHyTbCS B MeHI0 reHepaTtopa W KOCHYTbCS NyHKTa Manual/Bpy4YHyt, n C NOMOLLbLO
YHUBEpPCANbHOro perynsatopa BbIMOAHUTb MNOACTPOMKY CurHasna. YCTaHOB/IeHHOe
3HayeHWe BbIXOAHOrO CUrHana JAO/KHO COOTBETCTBOBATb M3MEPEHHOMY CpeaHeMy
3HayeHuto B gmanasoHe = 1 MB. KanmbpoBka 3aBeplleHa, Ha 3KpaHe oTobpasuntcs
coobuweHune «Zero adjust completed!»/«KannbpoBka BbiMosiHEHA!».

30.2 ®dopMbl curHana
B Ttabnuue Hwxe oTobpaxkeHbl cTaHAapTHble OPMbl CUIHaNOB C XapaKTepuUCTUKaMu u
BO3MOXHbIMW NapaMeTpaMu Ans HaCTPONKM.

®opmMa curHana MapaMeTpbl AN HACTPOMKM YacToTHbIN BbixogHoM CMeLleHue
AVanasoH YPOBEHb (50 Om)
(50 Om)
Onsa peryinpoBKu
rnapaMeTpoB MCrosib30BaThb
CunHycounganbHas | yHuBepcanbHblh  perynartop: |1 mklu..50 My | 2 MB ... 3 B +1,5B
YacTtoTa, YpoBeHb,
CMelwleHue
ans perysinpoBkmu
napameTpoB NCNoAb30BaTb
MpsiMmoyronbHas YHMBEpCanbHbit  perynatop: |1 mkly...10 MMy | 2MB ... 3 B +1,5B
YacTtoTa, YpoBeHb,
CmeweHune, CKBaXXHOCTb
Anga perynampoBKu
napameTpoB NCNOAb30BaTb
MunoobpasHas yHuBepcanbHbii  perynatop: |1 Mxkly..300 kf'u| 2 MB ... 3 B +1,5B
YacToTa, YpoBeHb,
CMeweHue, CnummeTpus
Onsa peryinpoBKu

napamMeTpoB MCNoJZib30BaTb

UMnynbe yHUBepcanbHbii  perynatop: |1 mkly..10 Mflu| 2 mMB ... 3B +1,5B
YacTtoTa, YpoBeHb,
CmeweHve, AnnTeNnbHOCTb
Onsa peryinpoBKu
rnapaMeTpoB MCrnosib3oBaThb
Wym YHUBEpPCanbHbIM  perynaTop: 25 Ml'y
CraHgapTHoe OTKJIOHEHME,
CpefnHee
Onsa perynmpoBKu
DC napameTpos I/ICFIOJ'IbBOBaTt: +1,5B
YHUBEpCasnbHbIM  perynatop:
NOCTOSAHHOE CMeLleHune
Onsa peryinpoBKu
cno napamMerpos — WCNonb3oBate | 4 ;)\ sMry |2 mB..3 B +£1,5B

YHMUBEpPCAnbHbIA  perynatop:
YacrtoTa, YpoBeHb, CMelleHune
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31 JIOTMYECKMW AHAJIM3ATOP (Onuus)

Ocuunnorpadbl  cepun  AKWUM-4135 wnMelOT BO3MOXHOCTb  WCMOSIb30BaHMSA  OMUMMK

nornyeckoro aHanusatopa. Onuuns IOrMYEeCcKoro aHaamsatopa COCTOMT U3 ABYX YacTen:
SDS6000Pro-16LA - nporpaMMHas onuus I0rM4yeckoro aHanmsartopa, 16 KkaHanos.
SPL2016 - annapaTHasa onuus, 16-KaHanbHbIM NOrMYECKNiA NPOBHUK.

31.1 MoaknioyeHue NI0rMYeckKoro Nnpo6bHuka

Ona noaknyeHus normyeckoro npobHuka K TeCcTUpyeMmMoMy YCTpOWCTBY, Heobxoammo
BbIMOSIHUTbL CrieayLwmnin NOpAAOK 4ENCTBUMN.

OTKNOYNTb NUTaHUE TECTUPYEMOrO YCTPOMCTBA.

OTK/ItoYEeHME NUTaAHMSA TECTMPYEMOIrO YCTPONCTBA NpeaoTBpallaeT ero oT NoBpeXAeHus, B
Cny4yae 3aMblKaHUs KOHTAKTOB MpW MOAKIOYEHUN MUKPO3AXKMMOB K KOHTaKTaM TeCTUPYEMOro
ycTpoicTBa. Tak Kak /lormyeckun nNpobHMK He BblAAET HanpshKeHue, nNuTaHue ocuunnorpada
MOXHO He OTKJlo4YaTb.

MoakntounTb 670K normyeckoro npobHMKa K cheunannanpoBaHHOMY pas3beMy Ha
nepegHen naHenu ocuwanorpada. MMoaknwuuTb wWnend C M3MepuTesnbHbIMKM  LUNEPPOBLIMU
KaHanamm K 670Ky fnormyeckoro adanusatopa. [Ana noaknoueHus undpoBbiX KaHasnos
Heob6XxoA4MMO MCNOJSIb30BaTb MUKPO3aXXMMbl U3 KOMIMIEKTA MOCTaBKMW.

MoakntounTb Kabenb 3a3eMaeHns, C MOMOLLbI0 MUKPO3aXKnMa, K KOHTaKTy 3a3eMneHus Ha
TECTUPYEMOM YCTPONCTBE. 3a3eM/ieHMe WU3MepuTenbHON CXeMbl obecneymBaeT TOYHOCTb MNpwU
nepegayv umMdpoBoOro curHana n ysennumeaeT JOCTOBEPHOCTb U3MEPEHUN.

MoakNtounTh UMdpOoBbIe KaHana, C MOMOLWbI MUKPO3aXWMOB, K BbIXOAHbIM KOHTaKTaM
TECTUPYEMOro yCTPOMUCTBA.
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31.2 Pa6oTa c uncppoBbiMM KaHaNaMn

Onsa BkaouyeHns umMdpoBbIX KaHa/oOB M nepexofa B MeHK HacCTPOMKM UMPOBbIX KaHanoB
Heob6xo04MMO HaXxaTb KHOMKY Ha nepegHen naHenun npubopa.

Tak e MOXHO KOCHYTbCS «+», a 3aTeM BblibpaTb , yTO6bI BKIOUMTL UMDPOBLIE
KaHanbl, U Ha 3KpaHe MNOSIBATCA, OKHO AEeCKPMNTOpa UMMPOBbLIX KaHa/IoB M AMANOroBOEe OKHO.
KocHuTecb nons pgeckpuntopa KaHana, a 3ateM Bblbepute Off/Bbik/, 4TObObl OTKIOUUTH
uncdpoBble KaHasbl.

Ons umdpoBbIX KaHasNoOB OCHOBHbIM SIBISETCSA 3af4aHHOe 3HayeHume nopora orm4yeckoro
YpOBHSl. ECnu BXxoaHOEe HanpshkeHne umMdpoBOro cMrHana npeBbilaeT YCTAaHOB/IEHHOE 3HaYeHne
nopora, TO JIOTMYECKMI YpOBEHb oOnpeaensercs Kak 1, B MPOTUMBHOM C/llyyae JIOTMYECKUNA
ypOBeHb onpegensercs kak 0.

# ywwre O fincnnein 7T Coophingy M Camog 3 Kypcopw ReVamepenwn P4 Marem [ Asanma - - g8 uwep c

Undp

Metxa
JaHHbie
HacTp Noruk
(D7:D0)

TTL

Hactp Noruk
(D15-D8)
TTL

DCIM Timebase Trigger 10X 13
X 2.25Vidiv 500MSals 0.00s 200ns/div  Auto 0.00V  09:46:37
FULL 452V 1.00Kpts 10.0kpts 5.00GSa/s Edge Rising 2020/12/14

Oncnnei undpoBbIX KaHaNoB

Mone peckpuntopa undpoBOro KaHana

OdnanoroeBoe OKHO

UndpoBble nHamMKaTopbl kKaHana. [o 16 uudpoBbiX KaHanoB OpraHuM3oBaHbl B ABe
rpynnbl C pasM4HbIMKM NOPOroBbIMK 3HadeHuamn: D15 ~ D8 n D7 ~ DO0. Kaxablin
KaHan MoxXeT 6bITb BK/OYEH WU BbIKIOYEH MHANBUAYANBHO.

E. Metkn, MoryT O6biTb YyCTaHOBNEHbl ANA AaHHbIX, agpeca WAW MNOoMb30BaTENbCKUX
CUMBOIOB.

onow>
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31.3 [Aeckpuntop UMPPOBbIX KAaHANOB

Lincpp

MonomeHue A

c Cépoc C.

D. Tekywas BbiCcOTa KaXAaoro u3 uUMEOpPOBbIX KaHa/IOB Ha

Bepx

F Cépoc -

E-mh.:nG

A. Tekywasa no3nums

ocuunnnorpada.

0.00 div

»

8.00 div

aucnnee ocumnnorpada.

Ctpenkn AV ans

E E.

KaHanoB

MeHK H

Bbicota = 8, NonoxeHne = 0

31.4 MeHo undpoBbIX KAaHANOB

Ona pgoctyna B MeH uudpoBbIX KaHanoB HeobxoAMMO HaxaTb KHonky Digital Ha

nepeaHen naHenu npubopa

A. BKNOUNTb / BbIKIIOYNTb UMM pPOBbIE KaHasbl

O M m O

. Jlormyeckun nopor kaHanos D7 ~

. MeTKVI, MOryT ObITb YCTaHOBNIEHbI AN14 AaHHbLIX, agpeca Uin

NMo/Ib30BaTE/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 KaHaN0OB B LUMHY
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N3MEHEHUA

G. BbikntoueHne UMbPOBbIX KaHaoB

H. locTyn B MeHI0 UN(pPOBbLIX KaHan0B

UMGPOBLIX KaHaNoOB Ha 3KpaHe

B. Ctpenkn AVY, ansg nepeMeweHus uM@poOBbIX KaHasoB
BBEPX/BHMU3 N0 gucnsiero ocuwnnorpada.

C6pocC NosIoXKEeHUS Ha 3HAYEHMS MO YMOMUYAHUIO

BbICOThbI

F. C6poc BbICOTbl HAa 3Ha4e€HWA NoO yMOZT4aHUIO

BbicoTta = 4, lNMonoxeHne =1

B uvop

Luchp

A

MeTka

JIEGTNE

HacTtp foruk
c (D7:D0)

TTL

HacTtp foruk

D (D15:D8

TTL

A
F BripaeH

G WwHa

UM@poBbIX



32 3AMUCH / BbI3OB OCLUJIJTIOTPAMM U NPODUJIEN

Ocumnnorpadbl cepun AKNM-4135 no3BOASAKOT COXpaHATb BO BHYTPEHHIOK NamMsaTb WM Ha
BHewHnin USB Flash anck npodunm HacTtpoek, ocumnnorpamMmmel B popmate CSV ans obpabotkm
Ha MK, nsobpaxxeHne (CHUMOK 3KpaHa) U ap.

32.1 Twunbl coxpaHaeMbix dainos

Setups/HacTpoikm - coxpaHeHuss npoduns nonb3oBaTeNbCKUX HacTpoek. [lpu
coxpaHeHun npoduns HacTpoek B NamATn ocumnnorpada mam Ha USB Flash ancke cospaetcs
dann c pacwuperHuem “*.XML”. B namatm ocumnnorpada MoxeT ObiTb coxpaHeHo po 10
npodunaen HacTpoek, oXxpaHeHHble ganbl xpaHsaTcsa B suenkax N21..N210. PaHee coxpaHEHHbIe
npodunnm HacTpoek MoryT 6biTb Bbi3BaHbl U3 NAMATN ANs 6bICTPOM HACTPOMKKM ocumnorpada.

Reference/OnopHble - COXpaHEHWE OMOPHOM OCUMANIOrpaMMbl Aa@HHbIX Bbl6paHHOro
KaHana, Ha BHewHu USB Flash auck ¢ pacwupernnem “"*.REF”. PaHee coxpaHeHHbIE OMOpHbIE
ocuMnorpaMmbl MOryT 6biTb Bbi3BaHbl M3 MaMSATU U BOCMPOM3BEAEHbl B KAuyeCTBE OMOPHbIX B
ayenkn REFA/OMOPHA nnan REFB/OMOPHB.

BMP - coxpaHeHMe CHWMMKa 3KpaHa Ha BHewHur USB Flash anck ¢ pacwumpeHunem
"* . BMP”. CoxpaHeHHbIn dain mn3o0bpaxeHns MoXeT OblTb OTKPbIT Ha MNepCoHasibHOM
KoMnbloTepe.

JPG - coxpaHeHue CHMMKa 3KpaHa Ha BHewHun USB Flash aunck c pacwupennem “*.JPG”.
CoxpaHeHHbIV dann n3obpaxeHus MoXeT ObiTb OTKPLIT Ha MEePCOHANIbHOM KOMMblOTEpe.

PNG - coxpaHeHMe CHMMKa 3KpaHa Ha BHewHuir USB Flash anck ¢ pacwupeHuem
"¥ PNG"”. CoxpaHeHHbIn dann wn3obpaxeHns MOXeET ObiTb OTKPbIT Ha MepCoHasIbHOM
KOMMbloTEpE.

Binary - coxpaHeHme MaccMBa AaHHbIX 3aXBauyeHHOM ocuuiorpaMmmbl Ha BHewHun USB
Flash anck ¢ pacwunpenvem "*.BIN”. [JaHHble BCEX aKTUBHbIX KaHasioB MOryT 6biTb COXpaHEeHbI
B ogHOM dpaine. Bbi3zoB ABOMYHOrO rarna, B ocumnnorpade, He nogaepxvBaeTcs.

CSV - coxpaHeHMe MaccuMBa AaHHbIX 3axBauYe€HHOW OCUMASIOrpaMMbl Ha BHewHuin USB
Flash anck c pacwupeHnem "*.CSV”. SCV dann MOXeT coaepxaTb NMapaMeTpbl 3axXBa4Ye€HHOro
CUrHana, Ans coxpaHeHusi AaHHbIX NapaMeTpoB HEOOXO0ANMMO HaXkaTb KHOMKY YMNpaB/ieHUs MeHto
Para Save/BcnoMm[aHHble - On/Bkn. Boizos CSV, B ocumnnorpade, He nogaep>XXuBaeTcs.

Matlab - coxpaHeHue MaccmBa AaHHbIX 3axXxBay€HHOW OCLMIJIOrPaMMbl Ha BHewHUM USB
Flash auck c pacwmpeHuem “*.DAT”. [laHHble BCEX aKTUBHbIX KaHanoB MOryT 6biTb COXpaHEHbI
B ogHOM dpaine. Bbi3zoB ABOMYHOro ganna, B ocumnnorpade, He nogaepxxvBaeTcs.

To Default Key/HaudasnbHble yCTaHOBKM - Bbl6Op Tuna HadanbHbIX YCTAaHOBOK
Bbl3blBaeMblX HaxkatmeMm kHonkum HAY YCT Ha nepegHelr naHenu npubop. [ocTtynHo ABa
BapMaHTa HayasibHbIX YCTAaHOBOK: TeKylMe yCTaHoBKM (Mosib30BaTeflbCKMe) M 3aBOACKME
YCTaHOBKM.

CAL - 3anucb kKannbpoBoYHbIX HaraoB Ha BHELWHWN HOCUTEND.

Tnn BHYTpeHHAd naMaTb BHelwHAa naMaTb Bbi3oB
Setups/HacTtpoiku
Reference/OnopHble
BMP

JPG

PNG

Binary

Csv

Matlab

X X X[ x| x| % |<|<.

IR

X | X [ X |X % [x|x|<.
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32.2 Wcnonb3oBaHue BHYTPEHHEN NaMsATH

32.2.1

[nsa Bxoaa B MeHK0 HaxaTb [Save/Recalll Ha nepeaHen naHenn npubopa

moowp

32.2.2

mo o wp

3anucb

Bbibepute CoxpaHutb / Save

Bbibepute B Tun/Type Hanpumep HacTtpoiika/Setup
BbibepuTe TMN NamMaTn Kak BHyTpeHHu/Internal
Bbibepute N? BHyTpeHHeln aueiku, 1 ~ 10.
KocHutecb CoxpaHuTb/Save, 4Tobbl BbIMOHUTL

onepauunio COXpaHeHus.

Bbi3oB

BbibepuTe BbizBaTb/Recall

Bbibepute Tun/Type Hanpumep HacTtpoiika/Setup
BbibepuTe TMN NnamaTn Kak BHyTpeHHuM/Internal
Bbibepute N BHyTpeHHeln aueiku, 1 ~ 10.

HaxMmunTte BbizBaTtb/Recall, yTob6bl BbINONAHUTL onepaunto

Bbl30Ba HACTPOMKMU.
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Type
Setup

@€ Save Path

External

No.

{ D

1

= % Save

E RECALL

A Mode

Save

. Type

Setup

. Recall Path

External




32.3 Wcnonb3oBaHue BHEWHEW NaMATH
Mepen BbINOIHEHWEM COXPAHEHUS AA@HHbIX HA BHELWHWIA HOCUTENb UM Bbi30Ba U3 MamMsATU
Heobxoammo ybegntcsl, 4to BHewHnn USB anck nogknwodeH y npmbopy.

A. BblibepuTte TMN NaMaTn Kak BHyTpeHHUIA/Internal nnn
BHewHwnii/External

B. KocHutecb nyHkTa File Manager/Menenxep ®aiinos ons =
ype

nepexona B MeHi MeHemxepa dannos. Ecnn USB anck He S

etup

NoAK/oYeH K Npubopy Ha aKkpaHe oTob6pasunTcs
Save Path

Intemnal

cneayoulee coobuieHne: USB flash drive not detected! / A
USB auck He obHapyxeH!

B i File Manager

32.3.1 MeHepxep dainos

dannoBbii MeHemkep ocuwunnorpados cepum AKUM-4135 noxox No CTUAKD WM MO
npuHumMnam paboTbl Ha onepaunoHHyto cuctemy Windows.

Onsa AocTyna K MeHeaxepy dannos HeobxoanMo: HaxaTb KHOMKY
3anunce/BbizoB/Save/Recall Ha nepegHelt naHenu npubopa, B OTKPbIBLUEMCSH MEHK KOCHYTbCS
File Manager/lpoBoAHUK.

MpoBogHUE

w0 . loc

> me U-diskO (14.9G,/14.9G)

2 aneMeHTLl

2 B D N )

CoxpaHute CoxpaHnTh Kak Hos Manka Hoseii dpain Bonblue BapraHTos

A. AppecHas ctpoka (nyTb danna).

B. T[MaHenb HaBuraumm (NepemelleHmne mexay Anckamm).

e BbibpaHHas nanka noacBeYMBAETCS CUHUM.

e Ter TpeyrosbHWKa cnesa OT MNankKuM ykasbiBaeT, YTO B Nanke ecTb nognanku. Mpu
KacaHMM TpeyrojsibHWKa narnka pacKpbiBaeTCcs, U B JIEBOM OKHe OTobpaxakTcs
noananku.

Cnucok dannos/nanox.

MaHenb MHCTpyMeHTOoB (rpadmyeckme KoMmaHabl 4159 hanioBbix onepauni).

Bbibop oTobpaxaemoro Tuna danna.

KHonka 3aKkpbiTua MeHeaxepa dainos.

mmo

149



150

OnucaHMe MKOHOK MeHemkepa painnos:

MNKOHKa

OnuncaHune

MepeMelleHne Ha3aa hannoBoi CUCTEME.

MepeMelleHne Bnepea no ¢galinoBo CUCTEME.

MoaHATbCSA Ha ypoBeHb BBEpPX MO hannoBoi cucreme.

BepHyTCs B KOPHEBOI KaTanor.

CoxpaHuTb.

CoxpaHuTb Kak.

Bbi3BaTh.

co34aTb nanky.

Co3gaTtb dann.

KonupoBaTs.

BcTtaButb.

N3MeHnTb nms.

o) 1 |5 o B 1 [ BTG ) > ][~

Ypanuto.




33 CUCTEMHbIE HACTPOWKMW

33.1 WHdopmMaumna o ctaTyce CUCTEMbI
1. HaxaTb KHOMKy Ha nepegHen naHenun npubopa.
2. KocHuTecb KHoOMku System setting/HacTpoviku Ha 3KpaHe pfAas BXoga B MEHIo
HaCTPOMKWN CUCTEMbI
3. KocHuTecb KHOMKM ynpasfeHns MeHio System Status/Cratyc pnsa otobpa)keHus
MHdopMaunm o crtatyce cuctembl. OKHO MHPOPMALMK O CTaTyCce CUCTEMbI OTObpaxaeT
cnenyouwyo nHdopMaumio:
Software Version/Bepcua [MO - oTobpaxaeT TeKylyl BepCUo MpOrpaMmMHOro
obecneueHns (npowmnekn) ocumnnorpada.
FPGA Version/ FPGA Bepcusa — otobpaxaet Bepcuto FPGA/TJIUC ocumnnorpada.
Hardware Version/AnnapatHas Bepcusa - oOTobpaxaeT annapaTHyw Bepcuto
ocumnnorpada.
Scope ID/ID ocy. - nHpopMauuns ans 3akasa onuun
Serial NO./CepuiiHbin N2 - oTobpa)kaeT cepuiiHbliA HOMep npubopa.
Mopagenb — nHdpopmaumsa o mogenu ocumnnorpada

33.2 CucreMHble HaCTPpOWKH

Ons goctyna B MEHIO CUCMTEHbIX HAaCTPOEK HeobxoaAnMO:

1. HaxaTb KHOMKy Ha nepeaHen naHenu npmnbopa.

2. KocHuTecb kHonku System setting/Hactpotiku Ha 3KpaHe Ans BXoAa B MEHH

HaCTPOMKMN CUCTEMbI

33.2.1 Bbi6op sA3bIKa

KocHyTcs nyHKkTa MeHlo Language/Si3bik v BbibpaTb SA3blk MHTepdelica B BbiNajaloleM
crnucke.

Ocuunnorpad cepun AKWUM-4135 nogaepxmBaeT HECKO/IbLKO A3bIKOB, BKJKO4as
YMNPOLWEHHbIA KUTAaNCKUN, TPAAMUMOHHBIA KUTAWCKUW, aHITMACKUN, PpaHUY3CKUNA, SAMOHCKWUMN,
HEMEUKWN, NCMaHCKNN, PYCCKUN, NTaNbSHCKUIA, NOPTYraabCKUn 1 T. A.

33.2.2 3acTtaBka
Monb3oBaTeNnb MOXET HAaCTPOUTb OTK/IIOYEHME 3KpaHa Ha CBOeM ocuuniorpade.
DKpaH MoxeT 6bITb oTKtoueH nocne 1/5/10/30/60 MUHYT NpOCTOS, UKW HUKOrAa.
KocHyTcst NnyHKTa MeHto Screen Saver/3acrtaBka ycTaHoBUTb Tpebyemoe 3HadeHume.

33.2.3 BkJ1\BbIKJ1 3BYKOBOIO CONnpoBOXXAEHUSA

B ocuunnorpadax cepun  AKWUM-4135 npeaycMoTpeHa  @GYHKUMS  3BYKOBOIO
COMPOBOXAEHUS HaxaTus KHOMOK. [lpn BKAKYEHMM [aHHOW QYHKUMKU, HaxaTue KHOMOK
npubopa 6yaeT conpoBOXAaTbCA 3BYKOBbLIM CUMHAsIOM.

Ona  BKAOYEHUA UM OTKIIIOYEHUS 3BYKOBOrO COMPOBOXAEHUSA HaXaTusd KHOMOK
HeobXxoAMMO KOCHYTCS MYHKTa MeHio Sound/3ByK.

33.2.4 ABTOMaTU4YeECKoOeEe BKJ/IlOUEeHMue

Onsa Bblbopa MyHKUMM aBTOMATMUYECKOro BKJIOUEHMS ocumniorpada npym NoAKAOYEHNN K
CETN NEpPEMEHHOIo TOKa, 6e3 HaxaTusa KHOMKU Nn1MTaHnA, H€06XOLI,VIMO KOCHYTCA MYHKTa MEHI0
Auto Power/ABTo BKJI.
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33.2.5 YcraHoBKka [laTtbl / BpeMeHH

ans

yCTaHOBKW AaTbl HE06X0AMMO KOCHYTCS NyHKTa MeHw Date/Time//lata/Bpems.
[ara/Bpema

Jata/Bpemsa

[eHb Mecsay foa
9 2022

MuHyT CekyHa
6 49

N3MeHuTL

Bpem 30Ha

Bpem 3oHa:

uTC

M3m Bpem 3oHYy

KocHutecb TekctoBoro nonsd <«Hour/Yac», «Minute/MuHyTa», «Second/CekyHga»,
«Day/OeHb», «Month/Mecsu» un «Year/l'og», 4TOb6bI BHECTU M3MeHeHWe B BbibpaHHOe none.
KocHutecb kHonku «Modify Date/Time/U3mMeHUTE>», YyTObbl NOATBEPAUTL CAENAHHbIE U3MEHEHUS
haTtbl U BpeMeHU. KocHuTecb TekCToBOro nons «Time Zone/Bpem 3oHa», 4Tob6bl BbiGpaTthb
yacoBol nosc. KocHutecb kKHonku «Modify Time Zone/W3M Bpem 30Hy», 4T06bl NMOATBEPAMTDH

BblOOP.

33.2.6 OnopHoe nonoxxeHue

QDYHKLI,VIFI OMOPHOro nNoJIOXKEHUA MO3BONAET ONPEAESINTb TOUKY NMPUBA3KN OCUUIIOTPaMMbl
npu M3MeHeHun KoadbdUUMEHTaA pasBEPTKM UM KOdIddUUMEHTa OTKIIOHEHUS. MOXHO 3adaTb
(PUKCMPOBaAHHYIO TOYKY Ha ocuMsIorpaMMe, No KOTOpon byaeT Nnpon3BOANTLCA NPUBS3Ka.

1.

2.

KocHutecb nyHkTa Reference Pos/OropHOE Mo/I0KEHUE Ha 3KpaHe Ans BXoAa B
MeHI0.

KocHuTecb nyHkTa Horizontal Ref/TFopusoHTanbHoOe nosoxeHue.

Fixed Delay/®ukcupoBaHHaa 3apgepikka: nMpu WU3MEHeHUU KoadpduumeHTa
OTKJ/IOHEHMS, MOJIOXKEeHMEe MapKepa 3anycka U3MeHseTCs, 3Ha4YeHne 3a4epXKu 3anycka
He n3MeHseTcs.

Fixed Position/®ukcuposaHHoe lono)xeHue: npm M3MeHeHMn KoadduumneHTa
pa3BepTKM, MNONOXEHWE MapKepa 3anycka pa3BepTKM He W3MeHSeTCs, 3HadeHue
3a4epXXKKU 3anycka U3MeHsaeTcs.

KocHuTtecb nyHkTa Vertical Ref/BepTukanbHoe nosio)keHume.

Fixed Position/®ukcuposaHHoe lono)xeHue: npm M3MeHeHMn KoadduumeHTa
OTK/IOHEHUS, MOJIOXKEHNE BEpPTUKaNbHON0 WHAMKATOpPa KaHana He W3MeHsAeTcs,
3Ha4vyeHMe NOCTOSHHOIo CMEeLWEeHNs U3MEeHSeTCs.

Fixed Offset/®ukcnpoBaHHoe cMelleHUe: nMpu  U3MEeHeHUU KoadduumeHTa
OTK/IOHEHMUSI, MONIOXKEHNE BEPTMKANIBHOrO0 MHAMKATOpa KaHasna U3MeHSeTCsl, 3HavyeHne
NOCTOSIHHOrO CMELLEHNS HE N3MEHSIeTCS.

33.3 Hacrpoika nHrepopencos
33.3.1 Hacrtpoiika LAN

1.
2.
3.
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Haxxatb kHonky Utility| Ha nepegHel naHenn npmnbopa.
KocHuTecb nyHkTa I/0O Setting /YcraHoBKku nopra.
KocHutecb LAN Config/Hactpotika LAN ons Bxoga B MeHo HacTtponku LAN.



LAN Config

A. YcrtaHoBute dnaxok B none  Automatic
e (DHCP)/ABTOIvlaT (DHCP), 4T106bl BKAKOYUTL
A : AnHampndeckmn  IP-agpec. B 3TOoM  cnydae
IPAddress:  10.12.255.135 ocumnnorpad po/mkeH OblTb  MOAKIYEH K
nokansHo cetn ¢ DHCP-cepBepom. Ob6paTtutech
K CeTeBOMY aAMWUHUCTPATOPY AN5 NOATBEPXAEHMUS

Gateway : 10.1201 COOTBETCTBYOWEN NHbDOpMaUnm.

B. [llone py4yHOro BBOAA HACTPOEK CeTU, eC/n He
BblbpaH aBToMaTuyeckmin (DHCP). OtaenbHo
3ajaiTe ctaTmdeckuin IP-aapec, Macky noaceTu U
L1103,

C. Bbibop VNC nopta (nogpobHee Hwuxe).PyuHoON
BBO/J, HacTpoek coeamHeHusa LAN

D. MAC agpec ocuunnnorpada

IP Config

Subnet Mask : 255.255.00

VNC Config

VNC Port:

MAC Information

MAC Address: 00:0A:35:00:01:22 D

Cancel

MopTt VNC

Mpu goctyne k 6onee yem aBym ocumnnorpacdam cepumnm AKUM-4135 yepes Beb-6paysep
HeobxoaMMO YCTaHOBWUTb pasHble HoMepa nopta VNC ana kaxgoro npubopa. AOnga 3Toro
Heob6xo0AMMO:

1. HaxaTb KHOMKy Ha nepeaHen naHenu npmnbopa.

2. KocHuTtecb nyHkTa I/O Setting/YcraHoBKuU nopTa.

3. KocHutecb VNC Port/VNC [lopT v BBEaAnTE HOMep nopTta, B AuanasoHe oT 5900 go

5999.

33.3.2 CereBoe XpaHuauuwe

Onsa goctyna K AnanoroBoMy OKHY HacTpOWMKM CUTEBOr0 XpaHuauviwia Heobxoammo:

1. HaxaTb KHOMKy Ha nepegHen naHenun npubopa.

2. KocHuTtecb nyHkTa I/O Setting/YcraHoBKu nopTa.

3. KocHutecb Net storage/CeteBoe xpaHuan3e.

Met Storage

age Config

Directory
#10.11.14. 68tmp ¥ Remember
Example rwershare

B ANOnymous

Usemame: administrator & Remember

C

Password: sesReRee » Remember

D Alto conne MEr powWer an

E

Connect Disconnect

A. BBeauTe appec KaTasiora CeTeBOro XpaHwnauwa B TEKCTOBOe nofie. YCTaHoBUTE
dnaxok B none «Remember/3anoMHUTL», YTOObl 3aMNOMHUTb HAaCTPOMKY.

B. YcraHoBuTe dnaxok B none «Anonymous/AHOHMMHBIV», 4TOObl MONY4YUTb AOCTYN K
ceTeBOMY KaTaslory B rocteBoM pexume (MMsA mnosb3oBaTtens: Guest, 6e3 napons).
[Ons aToro cepBep AO/MKEH pa3pelnTb aHOHUMHbIN AOCTYN.

C. BBecTn nmsa nonb3oBaTens M naposb. YcTaHoBUTe dnaxok «Remember/3anoMHUTL>,
yTO6bl COXPaHUTb HAaCTPOWKY.
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D. YcraHoBuTe 3TOT ¢iiaxok B AaHHOe rnose, ytobbl aBTOMATUUYECKM MNOAKAKYATbCSA K
CeTeBOMY KaTafnory npu KaxxaoM BKAKOYEHUN NUTaHUA.
E. PyuyHOe noaksioyeHmne unm oTKIIIoYEHME OT CETEBOro KaTasora.
33.3.3 Beb6 cepBep
B ocumnnorpadax cepum AKWUM-4135 BknoveHa ¢yHKUMSA Beb-cepBepa, Bbl MoOXeTe
Nony4uTb AOCTYN K ocuunnorpady u ynpasnsTe MM C noMmolbtlo Be6-6paysepa.
Ona poctyna kK dpyHkumnm Beb cepsep HeobxoamMMmo:
HaxxaTb KHOMKy Ha nepegHer naHenn npunbopa.
KocHuTecb nyHkTa I/0O Setting/YcraHoBKu nopTa.
KocHutecb Web Server/Beb CepBsep.
Beectn naponb (onnHa napons orpaHnyeHa 20 6antamm).

DWN

33.3.4 dmMynsaums

Mpu aKTMBauUMM pexuma «IMynsunmsa» Ha 3HadeHume «Tektronix», Habop komaHp SCPI
npnbopa naMeHseTcs, 4Tobbl 6bITb COBMECTUMbIM C ocumnnorpadammn Tektronix. DToT napameTp
MOXET MOMOYb MOJIb30BaTESD MEPEKIUNTLCA Mexay npubopamu pasHbiX Npou3BoAUTENen C
MWHUMaNbHbIMN N3MEHEHUSAMU Ha CYLLECTBYHOLWLNIA KOA.

Onsa poctyna K pyHKUMKW IMynsiumm Heobxoamnmo:

1. HaxaTb KHOMKy Ha nepegHen naHenun npubopa.

2. KocHuTtecb nyHkTa I/O Setting/YcraHoBKu ropra.

3. KocHuTtecb Emulation/Smynauyms.

33.4 YcraHOBKa onuuu

Ocuunnorpadbl cepun AKUM-4135 npenoctaBnsitoT HECKOAbKO BO3MOXHOCTENn Ans
yayduweHna ero dyHKUMoHanbHOCTM. PYHKUMOHaNbHOCTb paclmnpseTcs nyTeM npumobpeTeHus
COOTBETCTBYOLWMX AOMNOAHUTENbHbIX OMNUWMA, MPOrpaMMHbIX M annapaTHbIX, ANS Noay4YeHus
noapobHo nHdopMaLmMm No BO3MOXHbIM onumsam Bam Heobxoammo obpatutca B AO «MpuCT»,
Tak Xe AaHHYI MH(OpMaLUMI0 MOXHO MOAYy4YnUTb Ha canTe www.prist.ru.

Mocne nony4yeHns Ko4a NpPorpaMMHON ONuMK ero HeobxoAMMO akTMBUpPOBATb, AJ1S 3TOro
BbIMOSIHUTE CAeayloLlmne waru:

1. HaxaTb KHOmMKy Ha nepegHen naHenun npubopa.

2. KocHuTecb nyHkTa Options/Onyumn.

Options
Information A

Option Type License Type  Remaining Times
SDS_2000XP_FG Temporary 8
00XP_MSO Permanent Option Type SDS_2000XP_FG
SDS_2000XP_FlexRay Temporary
SDS_2000XP_CANFD Temporary
SDS_2000XP_I2S Temporary
_2000XP_1553B Temporary

_2000XP_PA Temporary 30

Install E

00XP_4BW02 SEN WL Optional

Install from U-disk{JF

A. O6nactb otobpaxkeHna mHdopmaumm 0 napameTpax. Korga onums He akTMBMpPOBaHa,
T™MN nuueH3um otobpaxaetca kak «Temporary/BpeMeHHbIr» 1 MoxeT 6biTb 3anyuieHa
no 30 pas.

B. OkHo BblibOpa onunm Ans yCTaHOBKMW.

C. O6nactb BBOAA JIMUEH3MOHHOrO kAto4a. KocHuTecb ApaHHoOM obnactm un BuauTte
NOSYYEHHbIM KoY C MOMOLLbLIO BUPTYasibHOM KiasuaTypbl.
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D. KHonka yganeHus BBeAEHHbIX 3Ha4eHU B ob61actn BBoAA IMLEH3MOHHOIO KJltoua.

E. KHonka noaTBepXAeHUsa akTuBauuum onuumn Install/YcraHoBuThb.

F. Wcnonb3ynte USB auck ans aBTOMaTtuU4ecKol YCTaHOBKM OMUUWU, JIMLEH3US OO0JIKHA
XPaHUTbCA B KOpHEBOM KaTanore USB aucka.

33.5 MeHo " Maintenance/O06cnyxxusaHume”
33.5.1 O6HOBNEHME NPOLUNBKH

O6HoBNEHME NpoWKnBKM NpMbopa BbIMOSHATBCS C NOMOLWbO BHewHero USB aucka. Mepea
BbiNONIHeHWeM ob6HoBneHust ybeamtecb, 4To Ha USB pgucke copepXuTcs npaBUbHbIA (ainn
obHoBneHuns (* .ads), NOAKNOYEHHBIN K ocumnnorpady.
HaxkaTb KHOMKY Ha nepegHen naHenun npubopa.
KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.
KocHutecb nyHkTa Update/O6HoBAEHME.
Bbibpatb dann npowmBku. [On8 3TOro B OTKPbIBLUEMCS OKHE KOCHUTECb MYyHKTa
Browse/[1poBoAHUK B OTKPbIBLLEMCS OKHE BblbpaTb haiia n HaxaTtb OK.

Upgrade

A WNR

File Path
.3

Package Info

Back
Name Size Type Date Modif
i hsr sun Mar

SDS2000%
B | 35 FPoA_v20191122.ADS ehel i) L5 ok

Please select upgrade file FriDec 1

Upgrade

5. KocHutecb Upgrade/O6HOBMTL B AWNANOroBoM OKHe o06HOBNEHWs, 4YTOb6bl HayaTb
obHoBneHne. Ocuunnorpad cHavana konupyetr dann obHoBneHusa (*.ads) B
NOKanbHYO NaMaTb M aHanusupyeT ero. Ecnm cMHTakcM4yeckmii aHanus 3aBepLumTcs
yCMnewHo, NosBUTCA chneaylollee AManorosoe OKHO. lonb3oBaTenb MOXeT BbibpaTb
Cancel/OtmeHa, 4Tobbl OTMeHWTb obHoBneHwe, wnn Reboot/llepe3arpy3ka, 4Tob6bl
HeEMeANeHHO nepe3anyCcTuTb ocumniorpad M NpoaoIXuTb obHoBneHne. B NpoTMBHOM
cnydae  ocumnnorpad  aBTOMaTUYECKM  nepesanyctutcs, 4Tobbl  3aBepwuTb
obHoBEeHMe.

Upgrade

File Path

File Path /U-disk0/SDS2000X+_1.3.5_FPGA_V20191122.ADS

Package Info

System will reboot later, or you can cancel the upgrading! Reboot(13) Cancel

BHMMAHUE!!! Bo BpeMs nepenpowuBKM HENb3s AOMNYCTUTb OTKJItlOYEHMe ocuunnorpada
OT 3/1eKTPONUTaHms
6. Mocne BbiNonHEHNS O6HOBAEHMSA NpPOWWBKKU, HEO6XO0AMMO MpPOBEPUTb TEKYLLYH
Bepcuto B MeHto System Status/Cratyc.

33.5.2 TecTbl pa6oToCnNOCO6HOCTHN

Tectbl paboTocrnocobHOCTM BkOYaAOT B cebss TecTUpoBaHMe 3KpaHa, TecTMpoBaHue
K/laBuaTypbl U TeCTMpOBaHME MNOACBETKU KHOMOK. OHM UCNONb3YIOTCA ANS NPOBEPKN HANMUUUS Y
ocumnnorpada aNeKTpUYecKnX namM MexaHmyeckmx npobsieMm B NonbL30BaTE/IbCKOM UHTEpdelice,
TaKUX KaK MCKaXKeHne LBeTa, YyBCTBUTE/IbHOCTb KHOMOK U py4eK.

TecT sKkpaHa

TecT 3KpaHa wucCnonb3yeTca ANA onpeaeneHus, WMeeT v Aucrnen ocumnnorpada
Cepbe3Hble NCKaXXeHUS LBETa, MJIOXMEe MUKCENN UK LapanuHbl Ha 3KpaHe.

1. HaxaTb KHOMKy Ha rnepeaHen naHenu npunbopa.
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KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.

KocHuTecb nyHkTa Do Self Test/TectnpoBaHue.

KocHuTtecb nyHkTa Screen Test/Tect SkpaHa, w ocuunnorpad songer B nHtepdemnc
NpoOBEPKM 3KpaHa, KakK nokasaHo Huxe. CHauyana 3KpaH oTobpa)kaeTcsa CUHUM

AN

LLBETOM.

HaxmuTe KHOI'I W UBET 3KpaHa M3MEHUTCA Ha KpacHbli, nocfe cneayrowero
HaXxaTma Ha KHONKY [Single Ha 3eneHbIn.

HaxaTue Ha kHonky Run/Stop| 3aBepwunT TecT.

TecT knaBmaTtypbl

TecT KknaBuaTypbl MWCNOMb3yeTCs ANd  MNPOBEPKM  UYYBCTBUTENLHOCTUM  py4YeK MU
paboTocnocobHOCTM KHOMOK Ha nepeaHen naHenu ocumniorpada.

1. HaxaTb KHOMKy Ha nepeaHen naHenu npubopa.

2. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.

3. KocHuTecb nyHkTa Do Self Test/TectupoBaHue.

4. KocHuTecb NyHkTa Keyboard Test/Tectr KnaBuatypbl, 4TO6bl Bbi3BaTb CleAyOLWNI
nHtepdeinc:

Press 'Run/Stop key thres times to exit

TecT perynaTtopoB: [0BeEpHUTE KaXAyl Py4yKy MO 4YACOBOW CTpesike, NMpoTUB 4acoBOW
CTpenkn U Haxmute. [locMOTpUTE, YBENMUYMBAETCA WM YMEHbIUAeTCca 3HayeHue Ha
COOTBETCTBYlOWEN pydke (No ymondaHuto 0) Ha aKpaHe B peaslbHOM BPEMEHU, U 3aropaeTcs Jin
py4yka Npu HaxaTtuu.

TecT KHONOK: HaxMuTe Ka)kaylo KHOMKY W MpPOBepbTe, CBETUTCS JIN COOTBETCTBYIOLLUNA
3HAYOK KHOMKWN Ha 3KpaHe B PEXUME peaslbHOro BPEMEHMW.

Haxkatne Ha kHonky Run/Stop| 3aBepunT TECT.
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TecT NoOACBETKM KHOMOK
TecT cBeTOAMOAOB MCMNONb3yeTcs A4S nNpoBepku paboToCnOCOBHOCTM MOACBETKM KHOMOK
Ha nepegHeln NaHenu.
1. HaxaTb KHOMKYy Ha nepegHer naHenn npunbopa.
2. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.
3. KocHuTtecb nyHkTa Do Self Test/TectnpoBaHue.
4. KocHutecb nyHkTa LED Test/Tect CB/, 4T0b6bl Bbi3BaTb CNeAYOWMN MHTEPdENC:

Press 'Single' key 10 continue, press 'Run/Stop'key 10 exit

Haxxmute KHONKy , W 3aropuTcs NepBbli CBETOAMOA Ha nepeaHein naHenu.
CooTBeTCTBYIOLWEE MOJSIOXKEHNE KAABULLIM HA 3KpaHe TakKXe M3MeHWUT uBeT. HaxmmTe KHOMK
, 4yTObbl NPOBEPUTL CMEAYIOLYIO KHOMKY. locnenoBaTtenbHO HaXMManTe KHOMKY Sinéle,
noka He 6yayT NpoBepeHbl BCe KHOMKW. HaxaTue Ha KHoMkKy 3aBepLUnNT TecCT.

33.5.3 CamokanubpoBka

Mporpamma camokanubpoBknM MoxXeT 6bicTpo oTkanubpoBaTb ocuwnnorpad ansg
OOCTMXEHUSA Haunydwero paboyero coctossHMs U Hanbosnee TOYHbIX U3MEepPEHUA.

NMpuMmeuaHue. [llepen BbIMOSIHEHMEM caMoKannubpoBku ybeauTecb, uTO ocuwunnorpad
nporpencs unun pabotan 6onee 30 MUHYT.

Onsa camokannbposku npubopa BbIMNOMHUTE Crieaylowne AeNCTBUS:

1. OtcoeanHunTb OT BXOAHbIX rHe3a ocumnnorpada Bce nNpobHUKM

2. HaxmuTe KHOMkKy Ha rnepeaHen naHenu npubopa.

3. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.

4. KocHutecb nyHkTa Do Self Cal/KaanbpoBKa.

OTKntouNTE NpoBHUKKM 1 kKabenu ot Bcex
BXOZ0B.

UTo6bI HAUATb, HAXKMUTE KHOMKY «3anyck».
NS BbIXOAA HAKMUTE KHOMKY «OTMEHay.

OTmeHa

5. KocHuteck Continue/3anyck pnsi NnoATBEPXAEHUS Hayana cCaMOKanmbpoBKu

6. Ocuwunnorpad He bypeTt pearnpoBaTb Ha Kakne-nmbo AenCTBUS, NOKa He 3aBepLunTCs
camokanmnbposka. [locne 3aBeplleHMs aBTOHACTPOMKM KOCHWUTECb 3KpaHa Wwan
HaXMuUTte }'II'06YIO KHOMKY Ansa BbiXoAa.

33.5.4 MeHI0 paspaboTumka
[aHHbIl  pa3gen MeHl npegHasHayeH TOMbKO AN aBTOPU3MPOBAHHbLIX CEPBUCHbLIX
LEHTpOB.
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34 ANCTAHUUMNOHHOE YIMNPABJIEHUE

34.1 YnpaBneHue uepe3 WEB nHTepdeiic

BcTpoeHHbIl Beb-cepBep obecneumBaeT 4ocTyn K ocunniorpady yepes seb6-6paysep. Onsa
3Toro He TpebyeTca ycCTaHaBAMBaTb AONOJHUTENbHOE MporpaMMHoe obecnevyeHve Ha
koMmnbtoTep. MpaBunbHo yctaHoBuTe nopT LAN (cMm. Paspen «Hactporika LAN»), BBeauTte IP-
agpec ocuunnorpada B agpecHyt CTpokKy 6paysepa, nocsie 4ero nosib3oBaTteSlb CMOXET
npocMaTpuBaTb M ynpaBasaTb ocumnnorpadomM B MIHTepHeTe.

@ Welcome Page X +
< C O F==2| 1012.255.78/welcome.phy Q
i @A [@ OTreeViewit®EH.. 3 python EEWE. @ CtWidgets

S SIGLENT®

PytseREEns .. A windowsFpython., @& 15538 - BB

Instrument Infnmution@

Instrument Model
Manufacturer

Serial Number

LXI Extended Functions
Instrument LXI Version

Control
MAC Address

TCP/IP Address

Software Version

Instrument Address String

A. TNone BeBoaa IP agpeca npnbopa
B. WHdopmaumns o npubope

S052354K+

Siglent Technologles
0123456789

Mull

1.5 LXI Core 2017
74:5buc5:28:16:54
10.12.255.78
30126

TCPIP::10.12.255.78:INSTR

©Siglent Technologies Co. Ltd, 2017

C. HaxaTtb ans Bbi3oBa UHTepdelica ynpasneHns npubopom
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Hue npeacTaBnieH MHTepdENC yrnpaBieHns npnbopom:

& utility [ Display Tl Acquire ™ Trigger 3 Cursors [& Measure D4 Math [ Analysis

1x
FULL

SIGLENT

f= 999, E REFERENCE POS

Timebase Trigger
1.00V/div 0.00s 500us/div Auto
0.00V 12.5Mpts 2.50GSals Edge Rising 20201

E.

O6nacTtb oTobpaxeHus n ynpasneHns npubopoM. ucnnen B aTon obnactn asnsieTcs
Konuen aucnnes npubopa. Wcnonb3oBaHue Mbiwn aAng  paboTel B obnactu
3KBWBA/IEHTHO NPSMOMY YMNpaBieHU0 CEHCOPHbIM 3KpaHoM npubopa.

HaxxaTb, uT0bbl CAenaTb CHMMOK 3KpaHa.

HaxxaTb, 4T0bbl COXpaHUTb AaHHble POpPMbI CUrHanNa B Buae asonyHoro (* .bin) danna
M 3anucaTb €ro Ha JIoKanabHbIN KOMMbIOTEP.

HaxaTb, 4TOb6blI 3arpy3mTb nporpamMmy, KoTopas npeobpasyeTr daiabl ABOUYHbIX
curHanos (dopmat * .bin) B hannbl csv.

HaxxaTb, 4T06bl BEINO/IHUTE OOHOBJIEHME MPOLUMBKM.

34.2 YnpasneHue yepes USB

Ona  AuMCTaHUMOHHOro ynpasneHus ocuwunnorpacdom no wuHTepdency USB Ha TK
nosib3oBaTeNs AO0JIXKHO ObITb YyCTaHOBNEHO npunoxeHne VISA ot National Instruments.

Bbonee nogpobHO pguctaHumoHHOe ynpasneHue, Bkato4vasa SCPI koMaHAbl, ONMCaHO B
pPYKOBOACTBE MO NPOrpaMMUpPOBaHUIO, NOCTaBASEMOMY MO AOMNONHUTENLHOMY 3anpocy.
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35 TEXHUYECKOE OBC/TY)XXUBAHME

Cnegylowime  WMHCTPYKUMM  nNpeAHasHayalTCcsa TOAbKO  ANna  KBanMduumMpoBaHHOMo
nepcoHana. C uenbio nsbexaHne NopaKeHUs 3/1IeKTPUYECKMM TOKOM, HE CneayeT NpovM3BOAMTb
HMKaKMX oOnepauuii, OTJMYAKWNXCS OT YKa3aHHbIX B HACTOALWEM PyKOBOACTBE IO
aKcnayaTauun. Bce onepaummn no obCcnyXmBaHMO AONXKEH BbINOSHATL NepcoHan, obnagarmoLwmii
Hagsexawen keanmdukauymen 6e3 oTcTynsieHns ot TpeboBaHUn U peKoMeHAauunmn.

Yuctka m yxoa 3a NOBEPXHOCTbIO

Onsa unctkn npubopa HeobxoAMMO MCNOAb30BaTh MSAMKYH TKaHb, CMOYEHHYHO B Mbl/IbHOM
pacTBope. He pacnbinsaTb uMCTSLLEE CPEACTBO HEMOCPEeACTBEHHO Ha NMpubop, Tak Kak pacTeBop
MOXET NPOHMKHYTb BOBHYTPb W Bbl3BaTb, TakMM 06pa3oM, NoBpexXaeHme.

He uncnonb3oBaTb XuMMKaTbl (eAKMEe U arpeccMBHble BewecTBa), coaepxawune 6eH3uH,
6eH30, TONYOs, KCUI0J, aUEeTOH UM aHANIOMMYHbIE pacTBOPUTENMN.

3anpewaercs MCnosib30BaThb AJIA UACTKU abpa3uBHbIe BewecTBa.
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36 TAPAHTUMHbBIE OBA3ATE/IbCTBA

N3rotoBuTenb rapaHTUpPyeT COOTBETCTBME TEXHUYECKMX XapaKTepuctuk npubopa
YKa3aHHbIX B pasgene <«TexHUYeCKMe XapaKTepUCTUKM» Npu  yCnoBum cobnwoaeHus
nosb3oBaTeneM npaBua paboTbl C NPUOOPOM, TEXHMYECKOTO O0OCNYXMBaHWUS, YKa3aHHbIX B
HacCTosLWEM pYKOBOACTBE.

CpeaHuii cpok cnyxb6bl ( He MeHee) - 5 ner.

N3rotoBurtensb:

SIGLENT TECHNOLOGIES CO., LTD, KuTtan

3/F, Building 4, Antongda Industrial Zone, 3rd Liuxian Road, Bao'an District, Shen Zhen,
China

TenedoH: +86 755 3661 5186

Qakc: +86 755 3359 1582

Mpeacrasutenb B Poccum:

AkumoHepHoe obuiectBo «[Mpunbopbl, CepBuc, Toproensa» (AO «MNpuCT»)
111141, r. MockBa, yn. NnexaHosa 15A

Ten.: (495) 777-55-91 (MHOrokaHanbHbIn)

dnekTpoHHasa noyta prist@prist.ru

URL: www.prist.ru

@apaHTUIAHbLIA CPOK yKa3aH Ha cante www.prist.ru n MoxeT 6bITb U3MEHEH MO YCNOBUSM
B3aMMHOWN AOrOBOPEHHOCTMU.
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