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1 BBEAEHME

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

P2 BkntoyaeT B cebsa Bce gaHHble o0 npubope, ykasaHus no pabore.

P2 comepxut cBeaeHus o6 ocumnnorpadax cepun AKWUM-4149, mogenbHbin paa: AKUM-
4149/1, AKMNM-4149/1A, AKNMN-4149/2, AKNM-4149/2A, AKNM-4149/3, AKNM-4149/3A.

Moaenu ocumnnorpadoB B AaHHOM cepuu UMeT 2-X unm 4-x (Moaenn c mHaekcom "A")
KaHaNlbHOE MCMOJIHEHME, @ TaK Xe pasnmMuatoTcs nosiocon nponyckanums: 70 My, 100 My u 200
Ml cOOTBETCTBEHHO.

PazpsaHocTb AUIM ocumnnorpacdoB 12 6uT, MakCMManbHas 4acTtoTa aAuckpetusauum 500 My
Ha KaHan B 4- KaHanbHbIXx Moaensax U 1 Ty Ha KaHan B 2-X KaHalbHbIX Moaensax (2 'Mu B pexunme
obbeanHeHna kaHanoB). MakcummanbHaa anivHa namatu 50 MB gnsa mopenen AKUM-4149/1(A),
AKWNM-4149/2(A), 100 Mb ana AKWUM-4149/3(A). OnnHa naMaTv Ha KaHan 3aBUCUT OT uyucnia
aKTMBHbIX KaHanoB.

B ctanHgapTHOM mncnosHeHmnn ocumnnorpadbl cepum AKNM-4149 nogaep>xmBaroT BO3MOXHOCTb
CUHXPOHU3ALUMKN U AEKOAMPOBAHUS cneayowmnx ungposbix cnrHanos: 12C, SPI, UART, CAN, LIN.

Ocuwunnorpadsbl cepun AKUM-4149 nogaepxmBatoT cregyowme onunm:

e SAG1021I - nporpaMMHoO-annapaTHas onuums. BHewHWM MoAyfb reHepatopa CUrHanos

(or + CNo), 25 Mru. ABTomMaTMyeckas akTMBaumsa onunu reHepaTopa npuv NOAKIOYEHUU
MOAYNs reHepaTopa K ocuwunnorpady.

e Jlorndyecknt aHanusatop, 16 kaHanoB - SLA1016 nporpaMMHo-anmnapaTHas onuus

normyeckoro npobHuka.

e [lporpaMMHasa onuusa M3MepeHUs MOLLHOCTM W MoKaslaTesiell KadecTBa 3/eKTPO3Heprnu

(NK3) - SDS800XHD-PA.

Ocuunnorpadbl cepun AKUM-4149 uMeloT akceccyapbl, NOCTaBNsieMble MO OTAENbHOMY
3aKa3sy:

SDS1000X-E-RMK - KkoMnnieKkT Ans MOHTaxa ocuwunnorpadbl MOHTa)ka ocuumnnorpada B
CTaHaapTHyto 19” cToliKy.

BAG-S1 - mMdarkas cyMka Ans rnepeHocKkuM u TpaHCMoOpTUPOBKK ocumnnorpada.

B cBA3M € NOCTOSAHHOM paboToM MO COBEPLUEHCTBOBAHUIO U3AENNA WKW ero NporpamMHOro
obecneyeHns, MOBbIWAKOLWENA €ro HAAEXHOCTb M yaydwalowenh YycioBus 3KCnayataumu, B
KOHCTPYKLMIO MOryT 6blTb BHECEHbl HE3HauMuTESIbHble U3MEHEHMUS, HE OTpaXKéHHble B HACTOSILEM
n3pgaHuu.

1.1 MpoBepka Bepcum nporpaMMmHoro obecneueHus (npowmskun) npubopa

[Ons npoBepku Bepcuu nNporpaMMHO M annapaTHoro obecneyeHus ocuunnnorpad Heobxoanmo
OTKPbITb OKHO “CTtaTyc”.

KocHuTecb nyHkTa rnasHoro MeHwo Utility/Ytnantel BbibpaTb NyHKT MeHo Menu/MeHKO >
System Info/O npubope. Ha 3kpaHe ocumnnorpad oTobpasnTcsd OKHO C OCHOBHOM CUCTEMHO
nHdopmaumnen o npubope.

Uboot-OS + MO/ Bepcua MO "~ oTo6paxaeT TeKyllyld BEPCUMIO MNPOrPaMMHOrO
obecneueHuns (npowmnskn) ocumnnorpada.

*1  rIpumeuyanmne: Tposepka HoMmepa Bepcun MO  (MAEHTUDMUKALIMOHHOrO HOMepa
nporpaMmMmHoro obecrneyeHuns) BbINOJHSETCS KOHTPOSEM ABYX CTPOK, rae:

- NepBas 4YyacTb HOMepa NpPOLMBKU: Bepcus 3arpysodHoro danna (Uboot-0S)

- BTOpas 4aCTb HOMepa NpOLWUBKU: BEPCUS NOMb30BaTeNbCKOro nHTepdenca npubopa (MO)

N3 nocnepoBartesibHOCTU HoMepoB Uboot-OS u Bepcum MO cocraBnserca HoMep

Tekygeﬁ BEPCUM NPOLLNBKAN npuﬁoga.




2 HA3HAYEHMUWE N ONMNCAHUE CPEACTBA UBMEPEHMA

Undposble ocuunnorpadbl cepun AKWUIM-4149 npenHasHaudeHbl ANs UCCNedoBaHUS W
n3MepeHns napamMeTpoB OAHOKPATHbIX CUrHas0B U NepuoanyeckMx CUrHaaoB B Mos0oce 4acToT Ao
200 MIy (B 3aBumcuMocTM BblbpaHHOM Mogenn). Ocuumnnorpadbl  cepun  AKUIM-4149
obecneumnBatoT: umdpoBoe 3aNOMMHAHWME UM WU3MEpPEHMEe CUrHaloB B AunanasoHe YCTaHOBKMU
KoacpdunumeHta oTknoHeHms ot 500 mkB/gen po 10 B/men (Bxog 1 MOM) M BpeMEHHbIX
nHTepBanoB oT 1 Hc/aen ao 1000 c/aen (B 3aBMCUMMOCTU BbibpaHHOW MoAeNn), aBTOMaTUYECKYHO
YCTaHOBKY pa3MepoB M306paxeHus, aBTOMaTM4eCcKoe W3MepeHue aMnanuTyaHO-BPEMEHHbIX
napamMeTpoB BXOAHOIO CMrHana C BbIBOAOM pe3y/ibTaTa MU3MEpPEHUS Ha 3KpaH ocuumnnorpada.

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

MpuHUMN gencTema ocuwnanorpadoB OCHOBAaH Ha BbICOKOCKOPOCTHOM aHanoro-umdpoBoM
npeobpaszoBaHUM BXOAHOro CurHana, umdposon obpaboTke ero C NMOMOLLbIO MMKpOMNpoueccopa U
3anmcm B namsATb. B pesynbtate 06paboTkmM curHana BblAeNsSeTcsa ero 4vactb, otobpakaemasa Ha
3KpaHe.

KOHCTPYKTMBHO ocuuanorpadbl  npeacraBnstoTr cobolt  KOMMakTHble  MOHO6/104YHble
NepeHoCHble paauvousMmepuTesnbHble npubopbl C MNUTAaHWMEM OT CEeTU MepeMeHHOro ToKa,
BbIMOSIHEHHbIE B HACTOJIbHOM MCMoNHeHUU. OCHOBHbIe y3/bl ocuunnorpadoB: aTTeHtaTop, 610K
HOpManusauum curHanos, AL, LA, Mmkponpoueccop, YCTPONCTBO ynpaBieHus, 3anoMuHatowee
YCTPOMNCTBO, YCUAUTENb, CXeMa CUHXPOHM3auWK, reHepaTop pas3BepTkn, 610K nuTaHus,
KnaBuaTtypa, LBeTHON gncnnen.

Pa3nnumsa B BO3MOXHOCTAX ocumiorpadoB npuBeaeHbl B Tabnmue HUXe:

Moaenb Yucno AL Monoca MakcunmanbHasa 4Yactota | AnnHa 3anucu Ha KaHan
KaHanos nponyckaHus OUNCKpeTM3aLmm Ha
KaHan
AKNM-4149/1 2 70 MIy 50 Mb - akTMBeH oAuH
4 KaHan
AKWM-4149/1A 70 MI'y 25 Mb - akTMBHbI ABa
> 2 Ty - aKkTMBEH OAUH KaHana
AKWI-4149/2 100 MI'y aHanoroBblil kaHan
2 1 Mu - 10 MB - aKTMBHbI Tpn UNn
AKUIM-4149/2A 100 MI'y, U — aKTuBHbI ABa YeTbipe KaHana
12 éut aHanoroBbIX KaHana
500 Ml - aKTUBHbI 100 Mb - akTuBeH oauH
AKWNM-4149/3 2 200 Ml'uy KaHan
TPU WU YETbIpE
50 MB - akTuBHbI ABa
aHanoroBbIX KaHana
KaHana
AKWNIM-4149/3A 4 200 Mlu 25 Mb - aKTMBHbI TpHU
MW YeTbipe KaHana

HacTtoswee KpaTkoe PpyKOBOACTBO BK/OYaeT HeobxoguMmble CBeAeHUst N0  TeXHuKe
6e3onacHOCTU M ycTaHoBKe ocuunnorpados cepun AKUM-4149, a TakXe OCHOBbI 3KCMyaTauum,
YTO NO3BOJISIET MOJSIb30BATENO NMPUCTYNUTL K paboTe ¢ npnbopom.




3 TEXHWYECKUE XAPAKTEPUCTKM

3.1 TpaKT BEpTUKaNIbHOIo OTKJIOHEHMUSA
3.1.1 Yncno kaHanoB BEPTMKANIbHOIO OTK/IOHEHUSA !
AKWNM-4149/1, AKUMN-4149/2, AKNM-4149/3 - 2;
AKWNM-4149/1, AKNMN-4149/2, AKNM-4149/3 - 4

1.2 BxoaHoe conpotmusneHue: 1 MOM (£2 %) / He 6onee 17 n® = 2 nd
1.3 [Imanas3oH ycTaHOBKM Ko3dduumneHTa otkioHeHns (Ko):
ot 500 mkB/gen po 10 B/gen (c warom 1-2-5)

3.
3.

3.1.4 KoapdUUMEHTblI OTKIOHEHUS KaXA0ro M3 KaHanoB BEPTUKANIbHOIO OTK/IOHEHUS UMEIoT
rpy6yto nnu naaBHYIO YCTAaHOBKY 3HAUEHWA.

3.1.5 MakcumanbHoe BxogHoe HanpshxkeHne: 400 B (nuMkoBoe 3HayeHMe MNEpPEMEHHOro
Hanps)XeHns YyacTtoTon MeHee 10 KU, C NOCTOSSHHOWM COCTaBASAOLWEN).

3.1.6 Tlpegenbl pgonyckaemoin abCoONOTHOM MNOrpPeWwHOCTM WM3MEPEHUS  MOCTOSIHHOIO
HanNps)XeHUS U UMMNYNbCHOIO HamnpsXxeHus YactoTon Ao 100 kMU, Npy HyNneBoM CMeLLeHnn, MB:

+(0,015-8[pnen]-K,[MB/aen]+1), npun K, 500 mkB/nen ... 4,95 mB/aen

+(0,01-8[pen]-K,[MB/aen]+1), npn K, 5 mB/gen ... 10 B/gen, rae

Ko — 3HaveHune koadpduumeHTa oTkIoHeHus, mB/gen;

3.1.7 Anana3oH YCTaHOBKM YPOBHA NOCTOAHHOro cMeweHns (Uey):

ot 500 mkB/gen po 5 mB/pen: +£1,6 B;

ot 5,1 MmB/nen no 10 mB/nen: £4 B;

ot 10,2 mB/aoen no 20 mB/nen: +£8 B;

ot 20,5 mB/pen no 100 mB/pgen: £16 B

ot 102 mB/nen no 200 mB/pen: +£80 B;

ot 205 mB/nen no 1 B/nen: £160 B;

ot 1,02 B/pen no 10 B/nen: £400 B

3.1.8 lMpepenbl gonyckaeMor abCoNOTHOM MNOrpewHOCTM YCTAHOBKKW YPOBHS MOCTOSIHHOMO
cMeleHuns, mB:

+ (0,005x|Ucu|+0,005x|Unp| +1), rae

Ucw — YCTa@HOBNEHHOE 3HaYeHne Hanps>KeHnsa cMmeweHms, MB;

Unp — KOHEYHOE 3HavyeHne amana3oHa YCTaHOBKKM HanpshKeHns cmelleHuns, MB;

3.1.9 lMNMonoca nponyckaHusa rno ypoBHto -3 Ab, He MeHee:
AKWM-4149/1, AKUM-4149/1A - 70 Ml'y;
AKWNM-4149/2, AKUM-4149/2A - 100 Mly;
AKWNM-4149/3, AKUM-4149/3A - 200 Ml'y

3.1.10 BpeMsi HapacTaHUsA NepexoaHOM XapaKTepUCTuUkKn, He bonee:
AKWNM-4149/1, AKNM-4149/1A - 5 Hc;
AKWM-4149/2, AKUIM-4149/2A - 3,5 Hc;
AKWNM-4149/3, AKNM-4149/3A - 1,8 HC

3.1.11 Ocuunnorpad obecneumsaeT crefyowmne pexnmbl CBA3N BXOAHOIO yCunuTens:

e 3akpbiThin Bxoa (AC) - obecneuymBaeT NMpOXOXAEHME CUFHANOB Ha BXOA YCUNUTENS
BEPTUKANIbHOI0 OTK/IOHEHUS C YacToTow 6onee 10 Iy,

e OtkpbiTbii Bxog (DC) obecneumBaeT NpPOXOXAEHME CUrHasIoOB Ha BXO4 ycunuTens
BEPTUKANbLHOrO OTK/JOHEHWS BO BCEW MOJSIoce 4acToT, BKJKOYAsaA MOCTOSHHYIO
COCTaBASAOLLYIO.

e Bxop ycunutens 3akopoyeH Ha kopnyc (GND/3emns), BXOAHOM CUrHan He noctynaet
Ha BXO0A4 ycunuTens n pusnyecku oTK/OYEH OT BXOoAa ycuauTtens.



3.1.12 Ocuunnorpad obecneumBaeT cneayoWme peXuMbl KaHanoB BepPTUKANbHOIo
OTKNIOHEHMUS:
e HabnwaeHne cMrHanos No KaHanam
e MaTeMaTMyeckme AeNCTBMS C CUrHasaMm BCeX BXOAHbIX KaHasoB:
CtaHpapTHble MaTeMaTuyeckme yHKUUN:
CyMMuMpoBaHue KaHanos;
Pa3HocTb kaHanos;
YMHOXEHMNe KaHanos;
HdeneHne KkaHanos.;
NHBepTMpOBaHWe CUrHana;
MUHTerpupoBaHune KaHanos;
OnddepeHunpoBaHmne KaHanos;
M3BneyeHne KBaApaTHOIO KOPHS;
Co3gaHune cobCTBEHHbIX MaTeMaTUYeCKNX GopMy
10 BN® (c npuvMeHeHMEM NpPSIMOYrofibHOrO OKHa, OkHa bnakMeHa, XaHHWHra w
XaMMuHra)
e  ABTOMaTU4ecKylto YCTaHOBKY pa3mepoB n3obpaxeHums n aBTOMaTUYeCKYIo
CUHXPOHMU3AUMNIO UCCNeayemMoro cmrHana.

[

CONOUHWN

3.2 TpaKT ropu3oHTa/IbHOIN0 OTKJ/IOHEHUS
3.2.1 nana3oH ycTaHOBKM KO3 dMUMEHTOB pa3BepTku (C warom 1-2-5):
AKWNM-4149/1, AKNM-4149/1A - ot 2 HCc oo 1000 c;
AKWNM-4149/2, AKNM-4149/2A - o1 2 Hc oo 1000 c;
AKWNM-4149/3, AKUM-4149/3A - ot 1 HC go 1000 c

3.2.2 lMpeaenbl A0MYyCKaeMOW OTHOCUTENbHOW MOrpPeLHOCTN YaCcTOTbl BHYTPEHHErO OMOPHOro
reHepaTtopa (6F): £2,5-10, rge
OF — OTHOCUTENbHasA NOrpeLHOCTb YaCTOTbl BHYTPEHHEr0 ONMOPHOro reHepartopa

3.2.3 [llpepenbl pgonyckaemMon abCOMOTHOM  MOrpewHoCTU M3MEpPEHUS BPEMEHHbIX
nHtepsanos: £(0gT,sv+2/F,), rae

OfF — OTHOCKTENbHAsA MOrpPeLHOCTb YaCcTOTbl BHYTPEHHEro ONOPHOIro reHepaTopa;

Tysmw — UBMEPEHHLIN BPEMEHHOW MHTEpBan, C;

F, — yacTota aguckpetmsauum, .

3.2.4 Ocuunnorpad obecneuymBaeT crieaylowmne pexumMmbl paboTbl TpakTa FOPU3OHTANIbHOIO
OTKJIOHEHUSA .
e Pabota Ha ocHoBHoOW pa3BepTke (Y-T);
Pa6oTa B pexume X-Y;
B0O3MOXHOCTb PacCTaXKn n yBenm4deHune BblaeneHHoro.
Lndposon camonuceud, npu passeptke 50 mc n 6onee.

3.3 CuHXpoHu3auus
3.3.1 Ocumnnorpad obecrneumBaeT cneayoLwme pexuMbl 3anycka pa3BepTKu:
e ABTOMATMYECKUI, C PYYHON YCTAHOBKOW YPOBHS CUMHXPOHU3aUWKW, ANS CUrHanoB C
yacTtoTol He MeHee 40 u;
Kaywmn;
e OgHOKpaTHbIN

3.3.2 Ocumnnorpad obecrneumBaeT cneayome pexmMbl CUHXPOHU3aLNN:

e [10 NONOXNTENbHOMY (PPOHTY, MO OTpUUATENbHOMY (PPOHTY, UM NO MNONOXKUTENBbHOMY W
oTpuuaTenibHOMY (OPOHTY;

e [lo cKkOpoCTM u3MeHeHus curHana (HapactaHue/cnapg): 6onble, MeHblle, paBHO, B
npegenax win BHe Npenenos, yC/0BUSA 419 KPYTU3HbI YCTaHaBAMBAlOTCA B npeaenax oT
2 HCc po 20 ¢;

e [lo ycnosusiM AnuMTenbHOCTM MMNynbca (6bonblue, MeHblle, paBHO, B nNpeaenax WAW BHe
npeaenos), yCNOBUA AN ANUTENbHOCTM UMNY/bCa YCTaHABAMBAKOTCA B npeaenax oT 2 HC
no 20 c;

e TB cuHxpoHusaums (PAL/SECAM, NTSC, HDTV 720p/50, 720p/60, 1080p/50, 1080p/60,
1080i/50; BbIbOp NONSAPHOCTM CUHXPOHU3ALMM, HOMEpPA CTPOKKN U Mons;



Mo ycnoBMsIM YCTaHOBJIEHHOrO «OKHa». 3anycK, Koraa ypOBeHb CMrHana BbIXOAMT 3a
npenenbl YCTAHOBIEHHOIO «OKHa» (nepecekaeT BEPXHIOK WUIN HMXHIOK FpaHuubl);

Mo BTOPOMY MONOXWUTENBHOMY WAW OTpuUUaTesibHOMY (QPOHTY, KOraa mnpoMexXyToK
BpeMeHun (0T 2 HC go 20 c) mexay dpoHTamm 6onblue, MEHbLUE, HaxoAUTCA B npegenax
WIn BHE NpeaesioB yCTaHOBMEHHONO BPEMEHHOro MHTepBana;

Mo ycnoBuio nponagaHun curHana Ha BpeMs (oT 2 Hc Ao 20 c) 6onblie 3aAaHHOrO Mo
dPOHTY NN COCTOSAHUIO;

Mo paHTy, Koraa MONOXWUTENbHbIN WAN OTPUUATENIbHLIA UMMYyNbC nepeceyetr 1-n
NOporoBbliA ypoBEeHb UM, He nepecekas 2-, MNOBTOPHO nepece4dyeT 1-i1 B TeueHue
BpeMeHW, KoTopoe 6osnblle, MeHblle, HaxoaAuTCs B npedenax WAM BHE TMpenesnos
YCTaHOB/IEHHOIO BpPEMEHHOro nHTepsasna, ot 2 Hc go 20 c;

Mo wabnoHy, CUMHXPOHM3aUUS pa3BepTKM KOMOMHAUMENH CUrHaANOB OT pPa3/INYHbIX
NCTOYHMKOB (KaHanoB);

CuHXpoHM3aumMa no nocneposaTtenibHbIM npoTokonam: 12C, SPI, UART, CAN, LIN

3.3.3 Ocuunnorpad obecneumBaeT cneayoWme NCTOYHNUKN CUHXPOHU3ALMN:

CUHXpOHM3ALNIO CMTHA/IOM B KaHane (rmo s1ro6omMy kaHasny)

MpuMmeuyaHue: ans BbIbOpa WUCTOYHUKA CUHXPOHM3AUMK He 06s3aTenbHO MPUCYTCTBUE
JINHUWN pa3BepPTKM 3TOr0 KaHasla Ha 3KpaHe.

CUMHXPOHM3aLMIO OT CETU NUTAHMUS.

3.3.4 BHYTpeHHAa CUMHXpOHM3auusi obecneymBaeTcs MpPU YPOBHE BXOAHOINO CUrHana He

MeHee:

0,5 aeneHnn wkanbl 3KkpaHa anga KoadduumeHTa oTKIOHeHUa < 2 MB/pgen;

0,26 peneHun wWwkKanbl 3KpaHa Ana koadduumeHTa OTKIIOHeHMs oT 5 mMB/pen gmo 10
MB/pen c Bblknto4YeHHbIM BY dunbTpom;

0,33 peneHun wkanbl 3KpaHa ana koadduumeHTa OTKIOHeHMa oT 5 MB/pen po 10
MB/pen c Bkato4YeHHbIM BY dunbTpomM;

0,26 peneHuit wkanbl 3KpaHa Aansg koadduumeHTa oTkAoHeHus > 10 MB/men c
BbIK/IIOUYEHHbIM BY dunbTpomMm;

0,33 peneHuin wkanbl 3KpaHa Aansg koadduumeHTa oTkAoHeHus > 10 MB/men c
BKJIOYEHHbIM BY dunbTpom;

3.3.5 CuHxpoHusauusa B pexume TB obecneumBaeTcsa npu ypoBHE BXOAHOrO CUrHasna He
meHee 0,5 genenuns.

3.3.6 Ocuunnorpad obecneunBaeT NpUMEHeHNE B TpakTe CMHXPOHU3AUMK cneayolme Buabl

CBA3N:
.

OunbTp MNepeMeHHOM cocTaBnsiiowen - obecnedymBaeT MPOXOXAEHME B TpakT
CUHXPOHM3ALMM 4acToT cBbiwe 15 Iu.
OunbTp MNOCTOSAHHOW  cocTaBnsitowen - obecneuymBaeT MpPOXOXAeHMe B  TpakT

CUMHXpPOHM3aUKNM BCEX YacTOT 6e3 AONONHUTENbHOW uUnbTpaunm.

OunbTp BY - obecneunBaeT NpoXoXAeHWe B TpaKT CMHXPOHU3AUMM 4acToT Bblwe 2,4
MIy.

Ounbtp HY - obecneumBaeT nMpoxoXAaeHue B TPaKT CUHXPOHU3AUMKM 4acToT Huxe 1,3
Ml u.

3.3.7 Ocuunnorpad obecneumBaer 6/0KMPOBKY 3anycka pa3BepTKU, Mpu HaACTyMnaeHuu
YCNOBUN CUHXPOHM3ALMK, Ha BpeMs B npegenax ot 8 Hc ao 30 c.
3.3.8 OxutTtep: KAH1 ~ KAH4 - < 100 nc

3.3.9 lNpepz3anyck: ot 0 no 100% namaTu. MNMocnesanyck: ot 0 go 10000 pen.



3.4 AHanoroso-uudgposoe npeobpasoBaHue c6op nHdpopmaummn
3.4.1 Ocuunnorpacd obecneunmBaeT cnegywwme 3HAYEHUS MaKCUManbHOM 4YacTOThl
OVNCKpEeTMn3aunm:
e 2 [Tu - aKTUBEH OAWH aHaNOroBbliA KaHan
e 11[Tu - aKTUBHbI ABa aHa/IOroBbIX KaHana
e 500 MlNy - aKTUBHbI TPU UM YeTbIpe aHaNOroBbIX KaHana

3.4.2 Yncno paspsgos AUM ocumnnorpada: 12 6ur.

3.4.3 Ocumnnorpad noaaepxvBaeT NPOrpaMMHYl0 MateMaTU4YecKyt (YHKUMIO yBENUYEeHUsN
BepTukanbHoro paspeweHus (ERES): go 15 6ut ¢ warom 0,5 6uTa.

3.4.4 MakcuManbHbI 06BbEM NaMaTU ocumnnorpada coctaBnseT:

e [nsa mopenein AKNUM-4149/1, AKUIM-4149/1A, AKUIM-4149/2, AKNM-4149/2A
o 50 MB/kaH — aKTUBEH O0AWH KaHan
o 25 MB/kaH - aKkTMBHbI ABa KaHana
o 10 MBb/kaH — aKTUBHbI TPM WM YETbIPE KaHana

e [Insa mopeneinn AKNM-4149/3, AKUM-4149/3A
o 100 MB/kaH - aKTUBEH OAWNH KaHan
o 50 MB/kaH - aKTUBHbI ABa KaHana
o 25 MB/KkaH — aKkTUBHbI TPU WU YETbIpE KaHana

3.4.5 Ocumnnorpad obecneumBaetr ycpeaHenme 4, 16, 32, 64, 128, 256, 512, 1024
pa3BepTOK OpM BXOAHOro cMrHana (B pexmMme MaTeMaTuku).

3.4.6 Ocuunnorpad obecneumBaeT BbIGOpP pexumMa WHTEPNOMSAUMM curHana: SinX/X,
NVHerHas.

3.4.7 B pexume nNMKoOBOro getektopa ocuunnorpad obecneumBaeT oTobpaxeHMe CUrHanoB
ONNTENbHOCTbIO Bosiee 2 Hc.

3.5 ABTOMaTUUYECKMNE N KYPCOpPHbIe U3MepeHus
3.5.1 Ocuunnorpad obecneumBaeTr cneaywwme BuUabl aBTOMATUYECKUX UUDPOBbIX
N3MEPEHUN:
1. AMOAUTYAHblE U3MEpeHUS:
N3MepeHne MakCMManbHOro 3Ha4YeHns curHana;
N3MepeHne MMHUMaNbLHOro 3Ha4YeHUs CUrHana;
N3mepeHua curHana ot nNuK A0 NuKa;
N3mepeHne Hanbonee BepoATHOro BEPXHEro 3HavyeHus 6UNnonNsapHOro cMrHana;
N3mepeHue Hanbonee BEPOSATHONO HMXHEro 3HaYeHns BUNONSPHOro cUrHana;
N3MepeHne aMnanuTyaHOro 3Ha4YeHUsa cCurHana;
N3MepeHne cpeaHero 3Ha4YeHus curHana;
N3mepeHue cpegHekBaapaTMYeCKOro 3Ha4YeHus curHana;
N3mMepeHne cpeaHekBaapaTUUECKOro 3Ha4YeHNA 3a Lenblid nepuoj cUrHana;
N3MepeHne cTaHAapTHOro OTKSIOHEHUS BCEX 3HAYEHWUIN AaHHbIX;
N3mepeHue cTaHAapTHOro OTK/IOHEHWS BCeX 3Ha4YeHWW [aHHbIX 3a Uuenblidi nepuog
curHana;
MonoxuTenbHbIN BbIGPOC Ha BEPLUNMHE UMMYIbCA;
OTpuuaTenbHbI BbIGPOC MO OKOHYaHWUIO cnaja UMMynbCa;
OTpuuaTtenbHbI NpeaBbIbpOC Nepes HavdanoM HapacTaHUsa UMNynbea;
MonoxunTenbHbI NpeaBbIbpoC Nepea HavyasoM cnajga UMMynbCca;

2. BpeMeHHble nsMmepeHuns:

N3MepeHne nepuopa cnefoBaHUs CMrHana;
N3MepeHne yacToTbl CUrHana;

N3MepeHne AnnTesibHOCTMN NOJSIOXKUTENLHOIO UMMYNbCA;
N3MepeHne AnnTenbHOCTN OTPULLATENIbHOMO UMNYJbCa;
BpemMsa HapacTaHuUsa nmnysbca;

Bpema cnapga nmnynbca;

OnuTtenbHOCTb NakeTa;

CKBaXHOCTb NMOJIOXUTENBbHOI0 UMIMYJbCa;

—
o



CKBa>HOCTb OTpULIATENbHOMO UMMY/bCa;
3MepeHue BpeMeHn OT 3anycka 4o nepeoro 50% nepeceyeHus;

3. Mpoune BUAbI U3MEPEHNIA:

e [nowaab NOSOXMUTENBHOM OCLMAMIOrPaMMbl, Bbille HYJS.

e [nowaab OTpMUATENBHOW OCUMIONPaMMbl, HUXE HYyNS.

e CyMMapHas nnolajb ocLuMNorpaMMmsl.

e  ABCONIOTHOE 3HaYeHMe Nowaan oCUUIIOrpaMMbl.

e [nowaab NOMOXMTENbHOW OCLUUINONPaMMbl, Bbille CPeAHEro YPOBHS.

e [nowaab OTPMLATENBHOW OCLMINIONPaMMbl, HUXE CPEIHErO YPOBHS.

e [nowaab OCUMINIOrpaMMbl Bbllle CPEeAHEro YpPOBHS MWHYC MJOWaAb HUXEe CpeaHEero
YPOBHS.

Mnowanb OCUMNMOrpaMMbl BbllE€ CPEAHEro YPOBHS MOC NJoWadb HWXEe CpeaHEero
YPOBHS.

KonnyecTBo LUMKIOB B NEPUOANYECKON OCLUUNINIOrPaMME.

CyMMapHO€e KOJIMYECTBO MOSTOXUTENbHbIX DPOHTOB OCLM/IOrPaMMbl.

CyMMapHoOe KO/IM4YecTBO oTpuUaTeNbHbIX GPOHTOB OCLM/IIOrPaMMbl.

CyMMapHOe KOJIMYecTBO BCeX (GPOHTOB OCLMAIOrPaMMbl.

CyMMapHO€e KO/IMUYECTBO MOJIOXKUTENbHbIX UMMYJIbCOB.

CyMMapHO€e KOMIMUYeCcTBO OTpMUATENbHbIX MMMYbCOB.

CKOPOCTb HapacTaHus MOJIOXKUTENbHOro poHTa.

e  CKOpPOCTb Cnaja oTpuuaTenbHoro GpoHTa.

3.5.2 bBa30Bbix U3MepeHUl Nonb30BaTeNb MOXeT 0TOo6pa3uTb BCe M3MepsieMble napaMeTpbl
3a cyeT okaTtug obnactn otobpaxeHuns oCuMAIorpaMmmel.

3.5.3 B pacwmpeHHOM pexume Uu3MepeHUn MOoXeT ObiTb oTobpaxeHo A0 5 mamepsieMbix
napaMeTpoB, C BO3MOXHOCTbIO BK/HOUYEHUS CTaTUCTUYECKOrO aHanusa.

3.5.4 Ocunnnorpad obecrneumBaeT cneayrowme Buabl KypCOpHbIX U3MEPEHUI:

e  M3MepeHue HanpsXKeHna Mexay ABYMSA KypcopaMu, YCTAaHOBJ/IEHHbIMW ONEpaToOpoM;

e W3MepeHne BpPEMEHHOro WHTEpBana Mexay ABYMSA Kypcopamu, YCTaHOBJ/IEHHbIMU
ornepaTopowm;

e ABCONIOTHblE M3MEpeHUs aMnauTyAbl U BpeMEHW B TOYKE MepeceyeHns Kypcopa W
oCUMNIOrpaMMbl.

3.5.5 B ocumnnorpade mMeeTcs BCTPOEHHbLIA 4YyacToToOMep, 7 pa3psaoB C BO3MOXHOCTbIO
M3MepeHns 4acToTbl, nMepuoja WM cyeTa WMMMYbCOB. M3MepeHuUs B pexmme 4yacToToMepa He
NpmMBA3aHbl K CXeMe CMHXPOHM3aumm npmbopa n MOryT BbIMOAHATbL AN HE CUMHXPOHM3MPOBAHHbIX
CUrHaMoB U Npu OTKIKOYEHHOM OTOBparkeHnn oCLMNIorpaMmMmbl.

3.6 JonosiHnTesnbHble BO3MOXXHOCTHU

3.6.1 Ocuumnnorpad obecneunBaeT aBTOMATUYECKUI MOWUCK CUrHama, aBTOMATUYECKYHO
YCTAHOBKY Ko3addunumeHta pasBepTku, KoadpduunmeHTa BepTUKaNbHOro OTK/OHEHUS U YPOBHSA
3anycka B nonoce 4actot ot 100 'y A0 NOMHOM NONOCkl NponycKaHusa ocuunnorpada.

3.6.2 Ocuunnorpad obecneuymBaeT BO3MOXHOCTb 3arnMCU BO BHYTPEHHIOO W BHELLHIOW
NnamsaTb U Bbl30Ba YCTAHOBOK MOJSIOXKEHUS OpraHoB ynpasneHus ocuunnorpada (npodwunen) npu
nccnenoBaHMM M namepeHnn GopMbl BXOAHOIO CUrHana.

3.6.3 Ocuunnorpad obecneumBaeT BO3MOXHOCTb 3anucu Ha BHewHuin USB HocuTenb
OAHHbIX, MNOMyYeHHbIX B rnpouecce cbopa uHbopmaumm B Buae dannos B dopmaTte Matlab,
MatCad, ACS II wnu pgBouyHoro kopa. O6beMm aina 3aBUMCUMT OT AJIMHHbI WUCMNOAb3YEMOM
BHYTPEHHeN naMaTu.
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3.7

LAN.

3.8

N3MepeHMe aMNINTYAHO-4YAaCTOTHOW XapaKTEepPUCTUKHU
3.7.1 BO3MOXHOCTb aMmnjuMTyAHO-4acTOTHOro aHasan3a WMeeTCs TONbKO Mpu aKTMBaLuUu
onuuM reHepaTopa CWUrHasoB, a TaK e MNnpu NOAK/YeHUM reHepaTopoB cepuin AKUIM-3408,
AKWNM-3409, AKNM-3409A, AKNM-3409E, AKUM-3418, AKUM-3422 yepe3 mnHTepdencel USB nnn

3.7.2 [Owana3oH 4acTtoT aHanusa: 10 Iy ... 120 MIu (B 3aBMCMMOCTM OT MOAOCHI
nponyckaHmsa ocunnnorpada 1 4yactoTa reHepaTopbl).

3.7.3 MnHnmanbHas nosioca aHanusa: 500 u.

3.7.4 Yncno Touek: ao 501.

Oonuumn
3.8.1 leHepaTop PYHKUMOHAbHbIN

HanmeHoBaHue onuunii: SAG10211 (nporpamMMHo-anmnapaTHas onuusl, BHELWHWI MOAY b).
DOpMbl CUTHANOB: CMHYcOoMaasabHas, NpsIMoyrosibHasa, nuaoobpasHas, UMMNyNbCHas, WYyM,
DC, CINo® (45 BcTpoeHHbIX dopM).

Yncno kaHanos: 1.

YacToTHbIN AManas3oH:

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

o 1mkly ...10 Mly (npamoyronbHas ¢gopma, UMNynbC)

o 1 Mkly ... 300 klNy (nnnoobpasHas dopma)

o 1 Mkly .. 5 MI'y (curHanbl Npon3BoOAbHOM POPMBbI)

o 50 MI'y (- 3 ab) (wym)

YacTtoTa guckpetmsaumun: 125 Mlru.

PaspeweHune no vacrorte: 1 mklU.

Mpegenbl AonycKaeMon OTHOCUTENbHOM MNOrpewHoOCTU YCTaHOBKM 4acTOTbl BbIXOAHOMO
curHana: +£5*107.

JnanasoH yCTaHOBKM BbIXOAHOIO HanpshxeHus (pa3max oT nMuka A0 nuka):

o 500M -oT12mMBnn go 3Bnn (-1,5B ... +1,5 B)

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

JnanasoH yCTaHOBKW MOCTOSAHHOIMO Hanpsi>XeHMs WU HanpsiXKeHns CMeLeHns:

+1,5B (50 Om), £3 B (1 MOmM).

Mpenenbl yCTAaHOBKW CMeLLeHMsl OrpaHu4yeHbl AManasoHOM YCTAHOBKM BbIXOAHOMO
HanpsxxeHna n onpegensaotTcad no dopmyne: |Uew | SUnakc-Uyer/2, TA€ Uyaee — BEPXHUI
npefen YCTaHOBKM BbIXOAHOro Hanpsenus, MB; Uy - YCTGHOB/IEHHbIN YpOBEHb
BbIXOAHOro HanpsixkeHus (pasmax), MB.

Mpenensbl AonycKaeMmom abcontoTHOM norpeLHocTu YCTaHOBKU BbIXO4HOIO
CMHYCOMAANbHOro HanpsXeHus Ha vactote 10 kly Ha Harpy3ke 50 Om: +(0,001-Uy+3)
MB.

HepaBHOMEPHOCTb aMMNAMTYLHO-YACTOTHOM XapaKTEPUCTUKM OTHOCUTENIbHO YPOBHS
curHana Ha vacrtote 10 kluy, b, He 6onee (Npu BbLIXOAHOM HanpsiXeHuu cB. 2,5 B
(pasmax)): £0,3.

Mpegensl gonyckaeMor abCcontoTHOM MOrpewHOCTU YCTAHOBKN NOCTOSSHHOIO HanpsXeHus
N Hanps>XeHus cMeleHnsa Ha Harpy3ke 50 OM: £(0,001 Unoer(emy+3), rae

U — YCTAHOBJIEHHbLIN YPOBEHb MOCTOSSHHOrO HAMPSXEHUS W HanpshXeHUst CMelleHus
(abcontoTHOE 3HaYeHne), MB.

OdnuHa namatu CMNoO curHana: 16000 Touek.

[Jnana3oH yCTaHOBKW CKBa>XHOCTU CUrHasna npsaMoyrosibHon dopmbl: 1% ... 99%.

BpeMmsa HapacTaHus/cnaga UMNyabCHOro UM CUrHana npsMoyroabHOM hopMbl:

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

OnvtenbHOCTb UMNynbca: >50 Hc.

[JnanasoH yCTaHOBKW CUMMETPUU CUTrHana nmunoobpasHon dopmbi: 0% ... 100%.
BbixogHoe conpoTtusnieHne: 50 Om £2 %.

3.8.2 LUndposble KaHanbl (JIOrMYecknii aHanmsaTtop)
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HanmeHoBaHue onuui: SLA1016 (16-kaHanbHbIA AOrMyeckuii MpobHMK, MporpamMmMHO-
annapaTHas onuums).

Yuncno kaHanos: 16.

MakcuMmanbHas 4yactoTa Auckpetusaumm: 1 Ty,

OnvHa namatu: go 10 Mb/kaHan.

MunHUManbHas ANUTENbHOCTb UMNYJ/bCa Ha Bxoae: 3,3 HC.



e [pynnbl kaHanos: DO ... D7, D8 ... D15.
e [opor cpabatbiBanusa: TTL, CMOS, LVCMO0S3.3, LVCMO0S2.5, nonb3oBaTtenbckun (£ 10
B).

3.8.3 N3amepuTenb 3NeKTPUYECKOM MOLLHOCTHU

e HawumeHoBaHue onumu: SDS800XHD-PA (nporpammMHas onums).

e Moaynb KOMNeHcaumoHHbin DF2001A - ans ycTpaHEHUS BPEMEHHOro cABUra Mmexay
NpobHMKaMn, M3MEpPSILWNMM HanpsXXeHne W TOK. [aHHbll MOoAy/lb peKoMeHAyeTcs
MCNONb30BaTb COBMECTHO C OMuuMen U3MepeHUs 3SEeKTPUYEeCKorM MOLWHOCTU AN
NOBbILLEHNSA TOYHOCTU U3MEPEHMUA.

e Buabl U3MepeHUn: KayecTBO 3MEKTPO3HEpPrnu, rapMoOHUKM Toka, BpOCKM Toka, noTepu
npu MepektyYeHnn, CKOPOCTb HapacTaHWUs HanpsXeHus, MOAyNsAuMs, MynbCaunum Ha
BbIXOAE, BKJ/IIOYEHME/BBLIK/IIOUEHME, MepexoaHasl XapakKTepuctuka, KoadduumeHTt
noaasneHus uctoyHnka nutaHus (PSRR), adbdekTmuBHocTb (KIMAO).

3.9 [Aucnnen
Tun ncnonb3yemoro LiBetHon XKW (TFT), CEHCOPHbIN eMKOCTHOMN,
3KpaHa AnaroHanb pasmepom 17,78 cMm

1024 no ropu3oHTanu

600 no BepTMKanu

BHYTpeHHAS ceTKka 8 x 10 geneHwni

PaspeweHune XXKU

3.10 BHewHMe yCTpoOACTBa
3.10.1 Ocumnnorpad obecneunsaeT BO3MOXHOCTb NMOAKIKOYEHNS BHELWHUX YCTPOMUCTB 4vepes
MHTEpdenCchI:
e nepeaHsaa naHenb - USB 2.0 Host
e 3aaHsAa naHenb - USB 2.0 Host, USB 2.0 Device, LAN: 10/100MbaseT (RJ45)

3.11 O6wme xapaKTepUCTUKHN
3.11.1 Mpubop obecneumBaeT CBOM TexXHUYeCcKne cneumdukaumm B npepenax HopM nocne
BpPEMEHW Mporpesa, paBHOro 15 MnuHyTam.
3.11.2 HanpsixkeHune cetn nutaHmsa: ot 100 go 240 B (npm yactoTte nutatowen cetn 50/60 y).
3.11.3 MNotpebnsemas MowHOCTb, He 6onee: 80 BT.
3.11.4 Mpubop aonyckaeT HenpepbiBHYIO paboTy B paboumnx ycnoBmax akcnayaTaumm B TeyeHue
8 vacos.
3.11.5 Ocumnnorpad obecneymBaeTr MeTPOSIOrMYECKME XapaKTEPUCTUKU MpPpU HOPManbHbIX
ycnosusix +(23+1)°C, npn OTHOCUTENBLHOM BNaXHoOCTU: oT 5 go 85%.
3.11.6 Paboumne ycnosusa akcnsyaTaumu:
e TeMmnepaTtypa: ot 0 go 50°C;
e OTHOCUTENbHas BMIaXHoOCTb: OT 5% pno 90%, npu TemnepaTtype He 6onee 30 ©°C, c
yMeHblweHnem ao 50% npu temnepatype 500C.
11.7 Mabapwutbl: 312 (wunpuHa) x 151 (BbicoTa) x 132,6 (rnybuHa).
1

3.
3.11.8 Macca: He bonee 2,6 Kr.
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4 COCTAB KOMIJIEKTA

Mpnbop nocTaBnsieTcs B COCTaBe, YKasaHHOM B Tabnuue 4.1.

Tabnuuya 4.1

HanMmeHoBaHue Konunyecrso NMpuMmeyaHue

Ocuwnnnorpad cepun AKNM-4149

CeTeBOWN LIHYP

PyKoBOACTBO Mo 3KcCnjyaTauumm

=

Ha CD gucke

Mpo6HMK MacCUBHbIN

2/4 B 3aBucumocTm ot mogenun npmbopa

Kabenb USB

MporpaMMHoe obecrneyeHme

Mo 3anpocy

YnakoBo4YyHasi KOpobka

===

lMporpaMMHbIe ONUUU N ONUMOHAsIbHbIE NPUHAANEXHOCTU YKa3aHbl B Tabnnue 4.2

Tabnuua 4.2
HauvmeHoBaHue OnucaHue
SAG10211 MporpaMMHO-anmnapaTtHas onuusi. BHeEWHM Moaynb reHepatopa CUrHasa0B
(oI + CMN®), 25 MI'y. HoMUHanbHOe HanpsXxeHue nsonsaumn = 42 Bnuk.
ABTOMaTU4YecKas akTMBauMs ONUMW FeHepaTopa Mpu NOAKAKYEHUN MOAYNS
reHepartopa K ocuunnorpady.
SLA1016 16-KaHanbHbIA normdecknii NpobHMK. ABTOMaTM4Yeckasi aKkTMBauMsa onuum

NorMyecKkoro aHanmnsatopa npuv noaAKIHYEHUN NOrn4eckoro I'IpO6HVIKa K
ocuunnnorpady.

SDS800XHD-PA

MporpaMmMHas onuus M3MepeHMs MOLWHOCTM M rMoKasaTenen KadecTsa
anekTposHeprum (MK3I).

DF2001A

BHELWHNIN KOMMNEHCALUMOHHbIN MOAY/b ANS YCTPAHEHUS BPEMEHHOro cABuUra
Mexay npobHMKaMK, MU3MepsLWMMN HanpsXeHue M ToK. PekoMeHayeTcs
AN COBMECTHOro ucnosib3oBaHus c onuunen SDS800XHD-PA.

SDS1000X-E-RMK

KoMniiekT Assi MOHTa)ka B CTOMKY, BbicoTa 4U.

Cymka BAG-S1

Msarkas cyMmka gns TpaHCnopTUpoBkKM ocumnnorpada. Pasmepbl: 46 x 23 x
10 cm
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5 VYKA3AHWUA MEP BE3ONACHOCTHU

K paboTte c npubopoM gonyckarTcs Nnuua, 03HaKOMUBLUMECS C TEXHUYECKUM OMUCAHUEM U
WHCTpYyKUMEN no 3KcnayaTaunm npubopa, a TakXe npoweawme WHCTPYKTaX Mo TexHuke
6e3onacHoCTMW.

B npnbope nmMeTca HanpsixKeHUs, onacHble ANs XXU3HMW.

5.1 TepMuUHbI U onpeaesieHmns

JaHHoe pyKoBOACTBO MCMNONb3YET crefyouwme TEPMUHDI:

MpeaynpexxaeHune. YKasbiBaeT Ha TO, YTO YCNOBMS UAW Oonepauus MOryT CcTaTb NPUYMHOM
nony4veHns TpaeMbl, ywepba nnm yrposbl XXU3HMW.

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

MpuMmeuvaHue. TlpuBneyeHne BHMMAHME MONb30OBaTeNs WAM aAKUEHT Ha 0CO6eHHOCTHU
MaHUNyNsSUnMiA, ANns npefoTBpalleHns NoBpexXaeHus npubopa MM HapyleHUn ero TEXHMYECKOro
COCTOSIHMS.

5.2 CumMBONbI M NpeaynpexaeHns 6esonacHOCTn

Danger: “OnacHo” - nopg4yepkuMBaeT PUCK HEMeANIEHHOro MoJsiydeHUs TpaBMbl WU
HenocpeaCTBEHHOW ONAaCHOCTU ANs XU3HMW.
Warning: "BHuMmaHue” - o03HauyaeT, 4YTO OMNACHOCTb He YrpoXaeT HernocpeacCTBEHHO, HO

HeobxoamMMo cobnoaaTb OCTOPOXHOCTb M BbITb NpeaenbHO BHUMATESbHbIM.

5.3 O6wme TpeboBaHuA NO TeXHMKE 6e30MacHOCTH

CobnogeHne cnepywowmnx npasmn 6e30MacHOCTM 3HAYUTENbHO YMEHbLIWT BO3MOXHOCTb
NOpaXXeHUs 3/1EKTPUYECKNM TOKOM.

Crapanitecb He noasepratb cebs BO34ENCTBUIO BbICOKOrO0 HaMpsXeHus - 3TO OonacHoO A4
XM3HN. CHMMaKWTE 3alUTHLIA KOXYX W 3KpaHbl TO/IBKO MO Mepe HeobxoamMocTu. He kacaunTtecb
BbICOKOBOJIbTHbIX KOHAEHCAaTOPOB Cpa3y, Nocse BbikAoUeHns npnbopa.

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

PaboTanTe Mo BO3MOXHOCTU B CYXMX MOMELLEHUSAX C U3O0JMPYIOLLMM MOKPbITUEM Mofla WUan
NCNONb3ynTe MU30AMPYIOLWMA MaTepuman noj BawuM CTyaoM u Horamu. Ecnu obopypoBaHume
NnepeHoCHOe, NoOMecTuTe ero nNpu 06CcNy>XMBaHUM Ha N30JMPOBAHHYIO MOBEPXHOCTb.

Mpn ncnonb3oBaHMn NpobHMKA, KacauTeCb TONIbKO €ro M30JMPOBAHHOM YacTu.

lMocTapantecb M3yuyuTb ULenu, C KOTopbiMM Bbl paboTaeTte, ans Toro, utobbl unsberatb
Y4YaCTKOB C BbICOKMMW HanpshXeHnsaMu. NOMHUTe, YTO dneKTpMUYEcKne Lenm MoryT HaxoamTbCs Mnoja
HanpshKeHMeM Jaxke nocne BbikatoueHns obopyaoBaHus.

MeTannuyeckme vactm o6opyaoBaHWA C ABYXMNPOBOAHbIMU LUHYpaMu MNUTAHUA HE UMEeT
3a3eMfieHnsl. DTO He TOJSIbKO MnpeAcTaBAseT OMNaCHOCTb MOPa)eHUS 3S1eKTPUYECKUM TOKOM, HO
TaKXe MOXET BbI3BaTb noBpexzaeHne obopyaoBaHUs.

Crapantecb Hukorga He pabotaTb oauH. Heobxoammo, uTobbl B npegenax AoCAraeMocTu
HaxoAWICa NepcoHasn, KOTOPbIN CMOXeT OKa3aTb BaM NEPBYIO MOMOLLb.

5.4 3Haku Ha kopnyce npu6éopa

é OnacHo ans XN3HU! @ Knemma 3alMTHOro 3a3eMneHuns
BbICOKOBO/IBTHOE HaMNpsXeHue (6ezonacHoCTK)
A BHuMaHue! O6paTtutechb K KnemMma nsMepuTesibHOro 3a3eMsieHuns

PykoBoacTtsy

I ¥

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

B pgaHHOM pykoBoACTBE MO 3KNnayatauuu, ans ypobctea paboTbl C  AOKYMEHTOM
NCMNONb3YHOTCS Crieayiole BapuaHThl BblAENEHNs TeKCTa:
e (0603HayYeHMe KHOMOK Ha nepeaHer naHenn, TEeKCT BblAENSEeTCa paMKoi, HanpuMmep, .
DTO 3HAUMT, YTO HEOHXOAMMO HaXxkaTb KHOMKY Ha nepegHern naHenwn npubopa.
e TeKCT BblAeNEeHHbIA KYpPCMBOM UM 3aTEHEHHbIA, WCnofab3yeTcs Aana o06o3HayeHus
CEHCOPHOr0 W/IN WHTEPAKTUBHOIO MeHK/KHOMKK/06nactm Ha CEHCOPHOM 3KpaHe.
Hanpumep, Display/Aducnnei npencrasnsieT MeHo «ucnnen» Ha akpaHe npubopa.

& Utility & Display M Acquire ™ Trigger # Cursors & Meas EiAnalysis

Ona onepaunin, coaepxalwmx HECKONbKO LWaros, onucaHme uMeet Bua «lWar 1 > War 2 >...»
N Tak ganee. B kayecTtBe NpmMMepa, BbINOMHUTE Ka)XAblli War B Noc/ieAoBaTebHOCTU, YTOObl BONTHU
B MeH0 06HOBNEHUSA:

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

7.1 O6wme ykasaHMs No sKcmjiyataumm

Mpu Hebonbwux KonebaHMsAXx TemnepaTyp B CKIAACKMX M paboumx noMeweHusx,
nony4deHHble Co cknaga npmbopbl HEO6XO0AMMO BblAepXaTb He MeHee ABYX 4acOB B HOPMasibHbIX
yCNoBUSX B ynakoBke.

Mpu nonyuyeHun ocumnnorpada npoBepbTe KOMMAEKTHOCTbL Npubopa B cootBeTcTBmmM C TO.

MoBTOpHYIO YMakoBKY MpPoOM3BOAUTE MpU MNepeBo3ke npubopa B npegenax npeanpusatus m
BHe ero.

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

7.2 PacnakoBka ocuunnorpadga

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

7.3 FabapuTtHblie pasMmepbl
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7.4 YcraHOoBKa npubopa Ha paboueMm MmecTe

MpoTpute Npubop YNCTO Cyxon candeTkon nepea yCTaHOBKOM ero Ha pabouee mecto. Ans
yaobcTtBa ycrtaHoBKM npubopa Ha pabouem cTone CHU3Y, y 3aA4HEN CTEHKM Kophyca, MMelTCs
HOXKW, NO3BONSAKOWME NOAHMMATb NpMOOpP NO BbICOTE HA ABa NONOXeHMSA. [Ana yCTaHOBKKM Kopnyca
npnbéopa B HYXHOE MOJIOXXEHNE B C/IOXEHHOM MOJSIOXKEHMN HOXEK OTOMHWUTE UX B CTOPOHY 3afHen
naHenu.

Mpnbop paccumTaH Ha NPUHYANTENbHOE OXJIaXAEHNE BEHTUNSATOPOM Yepes3 BEHTUNSAUMOHHbIE
OTBEpPCTMS. Heobxognmo  obecneuntb  6ecnpenssTCTBEHHbIN NMpUTOK  BO34yXa yepes
BEHTU/SILMOHHbLIE OTBEPCTUS Ha 3adHenm u 6okoBbiXx naHensax LW30. [ns sTtoro 3a3op Mexay
CTEHKOM W KOpNyCcoM npubopa no BCeMy NepUMETPY AoJkeH 6biTb He MeHee 10 cM. He 3acnoHsnTe
BEHTUSILMOHHbIE OTBEpCTMA No 6okaM n Ha 3agHen naHenum L30.

He ponyckanTe nonagaHus WMHOPOAHbIX npeamMeToB BHYTpb L300 yepe3 BEHTUAALUMOHHbIE
OTBEpPCTUS U T.M.

YpobHoro pacnosioxeHumss npubopa Ha pabouyeM MecTe WCMNoSb3yMTEe OTKMUAHbIE OMOpHbIE
HOXKWN, Haxoasilme B HUIXKHEN 4yacTu kopnyca npubopa. OTKMAHbIE OMOPHbIE HOXKWM MO3BOJSOT
HaK/IOHUTb NMpubop ana 6onee yCTOMUMBOro pacrnofsioXkXeHus, a Tak xe ans paboTbl U HabnwaeHus
3a 3KpaHoM npubopa.

OTperynupyinte npaBWIbHO OMOPHbIE HOXKM, 4TOObl WCNONb30BaTb WX B KayecTse
NOACTABOK, 4YTOObl HAKOHUTbL ocuunnorpad BBepx A8 YCTOMUYMBOrO pasMelleHusl, a Takxe Ans
obnerueHuns paboTtbl n HabnwgeHUs 3a npubopomM.

7.5 MoaksiroueHue K nuTaloLwen cetn

Mpnbop cHabxeH KOMMAeKTOM nuTatowero kabens, B KOTOpbIA BXOAUT JSINTOMN TPOMHOM
wTekep ¢ GUKCUPOBAHHBIM MOJIOXEHUEM KOHTAKTOB M CTaHAapTHbIN pa3bem IEC320 (tun C13) ansa
NOAKJIIOYEHMSI CETEBOro HanpsiXKeHuss M 3aWMTHOrO 3a3eMsieHms. BxogHoOM pasbeM nuTaHus
NnepeMeHHoOro ToKa pa3MelleH HemnocpeacTBEHHO Ha kopnyce npubopa. B uenax 3awmTbl OT
NnopaxeHms TOKOM, LITeKep nuTaHuMs p[oaxeH ObiTb NOAKAKYEeH K poO3eTke, uMmetowen
3a3eMSAILWNIA KOHTaKT.

PasmewieHne L3O pgomkHO obecneumBaTb becrnpensATCTBEHHbIN AOCTYN K pPO3eTKe MUTaHuS.
Onsa nonHoro o6ectounBaHma L3O Heo6X0ANMMO BbiHYTb LUTEKEP MUTAHUSA U3 PO3ETKMU.

BHewHne BbIBOAbI pa3beMoOB MepefHer naHennm KOHTaKTUPYKT C waccu npubopa u,
cnepoBaTtenb, ABASAIOTCSA 3a3eMSIEHHbIMU.

7.6 YcnoBusa akcnnyartayum

MpegencHbIM AnanasoH paboumx TemnepaTtyp Ans 31oro npumbopa - ot 0° C go 40° C
PaboTta ¢ npmbopoM BHe 3TUX MpeaesioB MOXeET MpUBECTU K BbIXoAy W3 CTpos. He mcnonb3ymnte
npnbop B MecTax, rae CylecTByeT CWIbHOE MarHMTHOe WKW 3feKTpuyeckoe nose. Takue nons
MOTYT HapyLWnTb AOCTOBEPHOCTb U3MEPEHUA.
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7.7 NMpepenbHble BXOAHDbIE HaNpPs>KeHUsA

Mpu BXOAHOM conpoTmBaeHnn 1 MOM M NpPSAMOM MNOAK/OYEHUUM He nojaBaTb HanpsXKeHus
Bbiwe 400 Bnuk (DC+AC nuk), DC...10 kly, np1 Mcnonb3oBaHWM WwTaTHOro npobHmka 1:10 He
npesbiwaTb 500 Bcks.

MPEAOCTEPEXEHWME. He npeBbllwanTe MaKCMManibHble BXOAHbIE HAMpSXEHUS.
MakcnManbHble BXOAHbIE HANpPSXXeHMS A0XKHbI MMeTb YacToTbl He 6onee 10 KIu.

7.8 BknoueHune npnbopa
B ocumnnorpadax cepun AKUM-4149 npenycMoTpeHbl ABa BapuaHTa BKO4YeHMs npubopa.

1. BkniouyeHne npubopa nyTeM HaxaTuss COOTBETCTBYHOLLEN KHOMKM Ha nepeaHen
naHenu.
Bkntounte nutaHme npubopa M noaoxAaaTb MOSBNEHUS Ha 3KpaHe 3acTaBKku, B
TeYeHne HEeCKONbKUX CeKyHA ocuunnorpad aBTOMaTUYeCKM nepenaer B Pexunm
oTobpaxeHuss ocumasorpamMm. HaxaTb KHOMKY ansa cbpoca npubopa K
3aBOACKUM yCTaHOBKaM.

2. Koraa npubop BkoueH, BbibpaTb NYHKT MeHto Utility/YTnanTel B OTKPbIBLUEMCS MEHIO
BblbpaTb NyHKT Menu/MeHto > System Setting/Hactpoviku > Auto Power On/ABTO
Bk.
Ecnn Auto Power On/ABTO Bk HaxoauTcs B MosioXxeHunm «BknawodeHo»/ON, TO
ocumniorpad HadHeT 3arpyxatbCsa cpasy nocie nogavn Ha kabenb nuTaHus
nUTaloLWEero HanpsXXeHus.
Ecnn HacTpomka HaxoguTcsa B NOMOXeHun <«BbiknwyeHo»/OFF TO And BKAOYEHUS
ocumnnorpada nocne MnoAKJ/IOUYEHUS €ero K nuTalwen cetm Heobxoammo 6ypert
Ha)xaTb KHOMKY BK/IIOYEHUSA Ha NepeHeN naHenu.

7.9 BbiksiroueHne npubopa
B ocumnnorpadax cepun AKUM-4149 npenycMoTpeHbl ABa BapuaHTa BbiK/loYeHMs npubopa.

1. BobikntoveHne npubopa nyTeM HaxXaTus COOTBETCTBYIOWENW KHOMKW Ha nepeaHen
naHenu.

2. KocHuTecb nyHKTa rnaBHoro meHtw Utility/YTnantel vi B BbinagatoweM cnmcke BblibpaTb
NyHKT Shutdown/Bbikno4YeHue.

3. Ha skpaHe npubopa otobpasutca coobuweHne Shutting down.../Bbikno4yeHue...,
yepes HeCKOSIbKO CeKYHA Npnbop BbIKIOUNTCS.

MPUMEYAHMNE. KHOMKa nMTaHUA He OTK/AKYaeT ocuwuiorpad OT WCTOYHMKA
NMUTaHUSA NepeMeHHOoro Toka. EAMHCTBEHHbIN cNoCco6 MOSIHOCTLIO BbIKAKYUTL Npnbop
- 3TO OTKAKYUTb LWHYP MUTaHuMsA OT po3eTku. LHyp nuTaHus pgomxeH 6biTb
OTKNIOYEH OT pO3eTKM nMepeMeHHOro TokKa, ecnu ocuunnorpad He 6yaer
MCNO/1b30BaTbCA B TeYEeHMEe ANNTENBbHOIro nepnoaa BpeMeHu.

7.10 CraTtyc cucrtembl

[ns npoBepku BepcUM NpOrpaMMHO M annapaTHoOro obecneyeHus ocumnnorpad Heobxoanmo
OTKpbITb OKHO "CtaTyc”.

KocHuTecb nyHkTa rnasHoro MmeHwo Utility/YTnantel BbibpaTb NMyHKT MeHo Menu/MeHKl >
System Info/O npubope. Ha skpaHe ocuwmnnorpad o0TobpasmTCd OKHO C OCHOBHOW CUCTEMHO
nHdopmaunern o npubope.

7.11 AkKTUBaUus NPOrpaMMHbIX ONLMMA
Ocuunnorpadbl cepun AKUM-4149 nopaaepkMBarOT passiMyHble NpOrpaMMHbIE OMUMKU, Takue
KaK: paclmpeHue nonaocbl NpoNyCKaHWs, reHepaTtopa CUrHanoB, AEKOAMPOBAHWE, JIOMTMYECKUMn
aHanusaTop.
Onsa aktmeauum onunm HeobxoamMMmo:
1. KocHuTecb NyHKTa rnasHoro meHw Utility/YTtunantel Bbibpatb NyHKT MeHl0o Menu/MeHo >
Options/Onuun.
2. B oTkpbiBlLIEMCA OkHe oTObpaXkatlTcs AOCTYMHbIEe ONUUKN, NX COCTOSIHME (OMNuMsa aKTUBHA,
AeMo onuusl, He aKkTMBHA). A Tak Xe oTobpaxaeTcs none ANns BBOAA JINLEH3UOHHOIO
KJllo4a aKTuBauum onuunu.
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8 MNPOBHUK

B komnnekT nocrtaBku ocuunnorpados cepum AKUM-4149 BXoasT naccmBHble MNPOOHMKM,
KONM4ecTBO NpOBHMKOB COOTBETCTBYET KOJIMYECTBY aHasioroBbiX KaHanos ocuwunnorpada. Monoca
NpoNyCKaHMn NMPO6HUKOB M3 KOMMAeKTa NOCTaBKM He HWXKe NonoChbl NponyckaHmsa ocuunnorpada.

8.1 be3zonacHas pa6oTa c Npo6HUKOM
MNacTMKOBBLIN  3aWMTHbIA  KOXYX BOKpYyr Kopnyca npobHuka obecneuymBaeT 3awurty
NoNb30BaTENSA OT MOPAXEHUS INEKTPUYECKMM TOKOM.

MNepen BbINOMHEHMEM W3MEPEHUIA HEO6XO0AMMO MOAKNIUUTL MNPOBHUK K ocuunnorpagy,
K/IEMMY 3aLlUMTHOrO 3a3eM/IEHUS K KOHTaKTy 3a3eM/ieHnss 06bekTa U3MEPEHUNA.

NMpuMmevyaHue:

e Bo uzbexxaHne nopakeHus 3neKTpUuYecKMM TOKOM MNpu UCNOMb30BaHUM NpobHMKa AepxuTe
nanblbl 33 3alWMUTHLIM KOXYXOM Ha Kopnyce gaTyuka.

e Bo wuszbexxaHwe nopaxeHws 3NeKTpUYECKUM TOKOM MpU WMCMOMb30BaHMM MNPOOHUKa He
npuKacanmTecb K MeTan/IMYEeCKMM YacTsaM U3MEPUTENBbHOro Wyna npobHmMKa, Koraa OH NOAKAOYEH K
WUCTOYHUKY HanpskeHus. [oaknwoumte nNpobHMK K ocuunnorpady W MNOAKAOYUTE KIEMMY
3a3eM/IeH1s K 3a3eMNEHNI0 Nepes BbiNOosIHEHMEM NOObIX U3MEPEHUA.

8.2 KomneHcaums npo6HuKOB

BbINONHMTL KOMNEHcauuto nNpobHMKa AN COOTBETCTBMSA €ro eMKOCTM napamMeTpaM BXOAHOro
KaHana. 3Ty npoueaypy HY>XHO MNPOBOAUTb BCSAKWMA pa3 Mpu NEpPBOM MOAK/IOYEHMW MNPOBGHMKA K
nobomy BXOAHOMY KaHany.

MoakntounTb NPOBHUK K pa3beMy kaHana 1 ocuunnorpada n yCTaHOBUTb Nepekstvatenb Ha
npobHmke B nosioxeHune 10X. Ecnm Bbl MCNosb3yeTe HacaAKy KPHOUYOK HaKoHeyHuka npobHuka,
ybeanTecb B HaAEXHOCTM KOHTaKTa W MJIOTHOCTM ero nocagku. MogKn4YnTb KOHTAKT 3a3eM/ieHuns
M HAKOHEYHWK NpobHMKA K COOTBETCTBYKOLWMWMM KOHTakTaM Bbixoga Kanubpatop (Cal). HaxaTtb

kHonKky |Auto Setup| Ha nepeagHel naHenn. Yepes HECKONIbKO CEKYyHA Ha 3KpaHe [OMXKeH
oTobpasutca MmeaHap (1kly 3Bnuk-nuk).

dopMa curHana gosKHa COOTBETCTBOBATb NPUBEAEHHbIM HUXE PUCYHKaM.

Il r L r nepeKkoMmneHcaL s
JL ( L ( HefoKOMMeHcaums

HOpMaJZibHadaA KOMNeHCauuns

Mpn  HeobXOAMMOCTW,  UCMOMb3YyS  HEeMeTalsIMYeCKUiA  UMHCTPYMEHT,  BpalleHUeMm
NOACTPOEYHOro KOHAEeHcaTopa nMpobHMKa p[obutbcs Hambonee MpaBUABHOMO W306paxeHus
MeaHApa Ha 3KpaHe ocuunnorpada.
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9 PABOTA C OCLUMN/IJTIOTPA®OM

9.1

MepeaHsan naHenb

m oUOowm >

I
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ﬁ AKHN-4149/38 ©
Ocynmnorpad sudbroton 200 MMy 2 Meste 12 6

SCOND — E
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Puc. 9-1 NepenHsasa naHenb ocunnnorpacgos cepun AKNUMN-4149

. EMKOCTHOM CeHCOpHbIA  3KpaH: MNO3BONSET ynpaBnaTb ocuuasiorpadoM  Kacascb

HernocpeacTBeHHO aucnnes npubopa.

. OpraHbl ynpaBfieHus Ha NepeaHeln naHenun: BK/I0Yas KHOMKK U MOBOPOTHbIE Perysisitopsbl.
. AHanorosble BXo4bl ocuunnorpada.
. Bbixog kanubpatopa Ana HacTponkm npobHukoB: 3 B, 1 kU, curHan nNpsMOyrosibHoOM

dopMbl.

. Pasbem Ll,VIquOBOFO BXOoA4a: NCNONIb3YETCA ANd noaKN4YeEHNUA ONUMOHANbHOIO JIOrM4eCcKoro

npobHmnka SLA1016.

. USB 2.0 Host: nopTt ansa noakntodeHnsa Kk USB-ycTponcTeam xpaHeHus aaHHbIX (USB auck)

wnn USB-MbilwK / KnasuaTtypbl 414 YrpaBieHus.

. KHonka BKJ1/BbIKJ1 nutaHus.
. Hoxxkn ocumnnorpada. Mo3BonsoT HakNOHUTL ocumniorpad Hasaa, ons 6onee yaobHoro

MNO3NLUMOHNPOBAHUA Ha pa60qu MecTe.



9.2

3aaHAA naHeNb

O Oowm>»

mm
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Puc. 9-2 3agHaa naHenb ocuynanorpacgpos cepun AKUMN-4149

. MHTepdeinc LAN: aguctaHumoHHoe yrnpasneHue no nHutepdency LAN.
. MHTepderic USB 2.0 Device (USBTMC), nopT ANCTaHUMOHHOIO yrnpaBaeHus.
. Mutepdeiic USB 2.0 Host: nopt ana noaknwyeHnsa Kk USB-ycTpoiicTBaM XpaHeHus

AaHHbIX (USB anck) nnn USB-Mbiwn / kKnaBmaTypbl A4Ns ynpaBneHus.

. BcnomoraTenbHbIlA BbIXOA4: BbIXO4 CWUrHana CUHXpPOHU3auumn, BbIXO[ curHana l[oaeH /

HeroaeH (A0OMYCKOBbIV KOHTPOb) MPY BKJIKOYEHMM AAHHOMO pexnMa.

. PazbeM noaknoueHns cetesoro kabens.
. 3aMoyHaa  ckBaxuHa - obecrneuvBaeTr  GU3MYECKYO  3awmuTy  npubopa  OT

HECAHKLUMOHNPOBAHHOIO nepeMeLlleHnd.

. Pyuka: npegHasHaueHa ansa yaobHon nepeHockun npubopa.



9.3 MoaknoyeHne K BHEWHUM YCTPOMCTBaAM UM CUCTEMaM
9.3.1 MutaHune
Ocumnnorpad MoXeT NMTaTbCa OT CeTU HanpshkeHmem oT 100 go 240 B w vactoton 50/60
ly. Ons noakntouyeHns npmbopa K CeTM NMEPEMEHHOIrO HaMpsH)XeHUst NCMOJIb3yNTe CEeTeBOM Kabenb
N3 KOMMNEKTa NOCTaBKM.
9.3.2 LAN
Moakntountb nopTt LAN K ceTm € noMowbk ceTeBoro kabens c¢ ronoskoh RI45 pans
AOVNCTAHUMOHHOIO ynpasneHus.
BbINnONHMTL cneaytouwme AenCcTBUs, YTOObI YCTAaHOBUTb COeANHEHME C JTIOKANIbHOWM CETbIO:
Utility/YTtunntel > Menu/MeHro > 1I/0O/YcT nopta>LAN Config/Hactpovika LAN.

9.3.3 USB

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

B pexwume JonyckoBoro KoHTpons Bbixog Pass / Fail (FTogen / HerogeH) ncnonb3yetcs aons
BblAayun curHana loaeH / HeroaeH.

B 06bluHOM pexuMe pasbeMm AUX ncnonbsyetcs Ans BbiIBOAA CUHXPOCUIHanNa.
9.3.5 TeHepaTOp cUMrHanos

Ona paboTbl reHepatopa HeobxoaAMMO NpuoGpecTn BHELWHWIA OMNUUMOHANbHbIA MOAY b
reHepatopa SAG1021I. JdaHHbI MoAy/nb MNoAKAYaeTcs K ocuwmnnorpady no mHtepdency USB.
Mpwn nogknyeHnn moayns K ocumnnorpady akTMBupyeTcs nporpamMmHas dyHKuUMs reHepaTopa
CUrHanoBs.

Ansa poctyna K GyHKUMAM reHepaTopa, Heob6XoaAnMMO HaxaTb KHOMKY Ha nepeaHen
naHenun npubopa nnu KocHutecb NyHkTa Utility/YTuantel > Wave Gen/MeHt reHep.

9.3.6 Jlormueckuit Npo6HUK

16 KaHanbHbIN NOrMYecKnin NPpobHUK ABAAETCS ONUMOHanbHbIM 06opyAoOBaHMEM, A1 3aKa3a
npobHMKa ucnosb3lyetcs HamMmeHoBaHume SLA1016. MNpu noaKOUYEHUN NIOrM4eckoro npobHmka K
ocumnnorpady akTmempyeTcsa nporpaMmmHas gyHKUNS IOrMYECcKOoro aHaansaTtopa cCMrHanos.

Ona noaoknouYeHUs NOrnMyeckoro npobHMKa HeobxoamMo BCTaBUTb MPOOBHUMK MNpaBUIIbHOMN
CTOPOHOI BBEpPX, MOKa He yCAbIWnTE LeyoK.

YT0o6bl OTK/IIOUYNTL JIOFMYECKUIA MPOBHUK HEOBXOAMMO HaxaTb KHOMKM Ha KaXAoW CTOpOHe
npobHmKa, 3aTemM BbITSAHYTb €ro.

SLA1016

18 Charnet
1GSa/s

5 SIGLENT

MR
LI

MpumevyaHue

Ha 6okoBoii ctopoHe SLA1016 pacnonoxeHbl ABa uWHAMKATOpa: KpacHbin (POWER) w
3enéHbin (READY).

KpacHbih nHamkaTop: SLA1016 NOCTOSIHHO ropuT NMpW HOPMasibHOM MUTAHUKW, @ MUTaHWE UK
OTCYTCTBME CBEYEHUS YKa3blBaeT Ha HEUMCNPABHOCTb NUTaHUS.

3enéHbin nHankatop: lMpu nogknoudeHnn SLA1016 k ocuwmnnorpady 3enéHblnl MHAUKaTop
BKJIIOYAETCS M BbIK/IOYAETCS, Nepexoas B peXxXuM MeaneHHoro MmmraHus (¢ nepmofnom 1 cekyHpa) u
OCTaBasACb BKJ/IIOYEHHbIM B TeyeHwe ASNTeNbHOro BpemeHWu. lpu nepepaye AaHHbIX 3enNéHbIN
nHamkatop 6bicTpo muraet (c nepuogom 0,5 cekyHAabl).
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10 CEHCOPHbI ANCNNEMN.

10.1 0O630p aucnnesn.

Ocuwunnorpadsbl cepun AKNM-4149 MMeroT eMKOCTHOW CEHCOPHbIN 3KpaH. Mcnonb3yiTe cBom
nanblbl, YTOObI KacaTbCs, NepeTackmBaTb, CKMMaTb WM pacTsarMBaTb, pMcoBaTb paMKy Bblbopa.
MHorne anemeHTbl ynpasneHusi, oTtobpaxatuwme nHbopMaumio, Takxke paboTaloT Kak «KHOMKW»
Ana poctyna K ApyruMm dyHkuusam. MNpu 1MCnonb30BaHWKM KOMMLIOTEPHON MbIWK, MOMb30BaTeNb
MOXeTe LWeNKHyTb B /1l06OM MecTe, K KOTOPOMY MOXHO MPUKOCHYTbCS, 4TOObl aKTMBUPOBATb
3NeMeHT ynpaBneHus. DakTU4YeCcKn MMeeTCs BO3MOXHOCTb MepeksiovaTbCa MexXAay HaxaTuem U
KacaHMeM 3/1eMeHTa ynpaB/ieHMsl, B 3@aBUCMMOCTM OT TOr0, 4YTO yA06HO.

& UtiIit_A 1 Display m Acquire ™ Trigger # Cursors b Meas ®RAnalysis
| |
| !
I I
H

R EEEES
' | Apply To

Unit

G «

—

]
i
i
i
I
i
i
: - Deskew
i
i
I
I
i
I

Timebase e CiDC
0.00s 500ns/di' D ito 0.00V
FULL 0.00V 10.0kpls 2.00GSal/s cdge

Puc. 10-1 OkHo ocuyunnorpaca cepn AKUMN-4149

A. laHenb rmaBHOro MeHlio.

B. CeTka.

C. VkoHKa (aeckpunTop) KaHana.

D. JeckpunTopbl CUHXPOHU3ALUN N PAa3BEPTKN MO FOPU3OHTANMN.

E. nanoroeoe OKHO, BapuaHT O0TOBpakeHns 3aBUCUT OT BbIGPaHHOIo MeHIo.

F. MeTka TO4YkM 3anycka pas3BepTKW. YKasbiBaeT MNOJIOXKEHNE TOUKW 3anycka Ha
ocumnorpamme.

G. MeTka ypoBHS 3anycka pa3BepTku. [10osI0XeHNne METKM COOTBETCTBYET 3HaYEHUI0 YPOBHS
3anycka. LiBeT MeTKkn COOTBETCTBYET UBETY KaHana-UCToOYHMKa CUrHasna CUHXPOHU3aLUN.

H. Kypcopbl.

JINHMN YPOBHA CUHXPOHM3auMK (BepTUKasbHas) U MHAMKATOP 3a4epXKW CUHXPOHM3aUnK
(ropu3oHTasbHas) NOKa3bIBAOT NOSIOXKEHUE TpUrrepa CUrHana.

Kypcopbl nokasbiBatoT, rae 6biin yCTaHOBMEHblI TOUKU M3MepeHus. [epeMellanTte Kypcopbl,
yTO06bl 6BICTPO NEPEMECTUTb TOUYKY U3MEPEHMUS.

JeckpunTopbl KaHasnoB BKAKOYAOT aHanorosble kaHanbl (Cl1 ~ C4), undposblie kaHanbl (D),
maTemaTmdeckne (M) u onopHble (Ref). OHM pacnonoxeHbl nog o6nacTblo CETKM, MNOKa3biBas
napaMeTpbl COOTBETCTBYIOWMNX ocumniorpamm. [puKOCHOBEHWE K AecKpurnTopaM OTKpbiBaeT
AVanoroBoe OKHO.

OeckpunTtopbl Timebase wn Trigger oTobpaxalT BpeMeHHble napaMeTpbl W NapameTpbl
CUHXpOHU3auuun. NpUKOCHOBEHUE K AECKPUNTOPAM OTKPbIBAET AMANIOFOBOE OKHO ANs BblbpaHHOro
3/1eMeHTa.
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10.2 TMaHenb rnaBHOro MeHK

MaHenb MeH C BbiMagaALWKMMN CnKUCKaMM  GYHKUUMA MNO3BOASET MNONAYYUTb AOCTYyN K
AManoroBbiIM OKHaM HacTporkm ocuunnorpada. Bce dyHKUMM AOCTYMHbI 4Yepe3 CTPOKY MeHHo
Monb3oBaTenb MOXET MONYy4YUTb AOCTYN K OGONbLIMHCTBY MEHI0, WUCMOJIb3ys KHOMKW Ha NMLEBOM
naHenu N AeCKpunTopbl Ha 3KpaHe ocuuninorpada.

OnuncaHHble HMXe onepaumu AOCTYMHbl TONIbKO Yepe3 CTPOKY MEHI0:

Utility/YTnnntel>Help/lomolib

Utility/Ytunnnteli> Save/Recall/3annce/Bbi3oB

Utility/Ytunnntel> Reboot /lepe3anyck

Display/[uncnineri

Analysis/AHanun3

10.3 O6nactb ceTkmn

O6nactb ceTkm oTobpaxaeT ocuuisiorpaMmmbl curHana. Ocumnnorpammbl  MoOryT 6biTb
nepeMeLleHbl MyTEM MepeTackuBaHMUs, a Takxe MacwTabupoBaHbl. Obnactb pasgeneHa Ha 8
BepTuKanbHbiX M 10 ropu3OHTanbHbIX AeneHuin. Tonb3oBaTeslb MOXET HaCTpOUTb SIPKOCTb
OCLMINIOrPaMMbl M KOHTPACT CETKM B MeHto npubopa:

SpkocTb - Display/fucnnes > Intensity/SApkJlyya

KoHTpacT - Display/Aucnneri> Graticule/ApkCeTku

Ha ceTke MoryT oTo6paxaTbCs crieaytolwme MapKepbl:

Mapkep ypOBHS 3anycKa pa3BepTKM.

MonoxeHne Mapkepa COOTBETCTBYET 3HAYEHUIO YPOBHS
3anycka. LiBeT Mapkepa COOTBETCTBYET LBETY KaHana-
MCTOYHMKA CUrHaNa CUHXPOHM3aLUN.

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

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

MHaunkaTop kaHana.

PasnuuHble KaHanbl n COOTBETCTBYlOLIME nUM
OCLM/IIOrpaMMbl MapKMpYHTCA WMHAMKATOpPaMM pasHOro
LBeTa.

25



Monb3oBaTenb MoXxeT BbibpaTb, 0OTOOpaXkaTb /I NOANUCK OCEN UM HET Yepes3 MEHI0:
Display/[uncrninevi>Menu/MeHro >Axis label Setting/Hactp MeTkn Ocu

@ Utiity < Display M Acquire ™ Trigger ¥ Cursors b Meas & Analysis Axis Label Setting & Utiity © Display M Acquire ™ Trigger #Cursors k. Meas EAnalysis =
Y play g 00 ¥ 9 ¥ play 4 oG ¥ T

MeTka ocn — BKIJ1 MeTka ocu - BbIKJ1
Puc. 10-2 Hactpoiika MeTku ocu

10.4 [deckpunTtop KaHana

A. Homep kaHana

B. CBs3b N0 BXOAY W BXOAHOE COMPOTUBIEHUE

C. HacTpoikn BepTnKanbHOro OTKJIOHEHUS

D. CMelLeHMe no BepTMKanu

E. WNHankaTop orpaHnyeHus nmoJsiochbl
NponycKaHus

F. HAnKaTOp HaCTpoMKKN aenutens npobHuka

MHankaTop orpaHUYeHUs NoJs10Cbl NpPonycKaHuNA:
B ocumnnorpadax cepumn AKUIM-4149 nonoca nponyckaHns MoxeT 6biTb orpaHmyeHa ao 20
MI'y nnm moxeT 6bITb BbibpaHa NoaHas nonoca NponyckaHus.

20M - orpaHudeHmne 20 Mly
FULL nosiHas nosoca nNponyckaHusa ocuunnorpada

NHankaToOp MHBEPTUPOBAHUA CUrHana:

- lHBepTMpoOBaHUe BKNOYEHO
NHavKaTop He ropuT — UHBEPTUPOBAHME HE BKJTIOYEHO
CBsA3b Mo BXOA4Y U BXOAHOE COMNpPOTUBIIEHUE

DC1Mg CBs3b no Bxogy DC (OTKpbITbI BX04,), BXOAHOE conpoTmBieHmne 1 MOM
AC 1M CBsasb no Bxoay AC (3aKkpbITbl BX0A), BXOAHOE conpoTusrieHne 1 MOM
Gnd - 3emn4

KoaddpurumeHT OTKIOHEHMUA MO BEepTUKAJIN — 3HaYeHue AeNeHUs Kaxaoh S4YerKkn CeTKu
3KpaHa no BepTUKanu.

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

CMmeuweHme no Beptukanm - CMelleHue KaHana B BepTMKaANbHOM HanpasneHuu. Korga
BepTMKanbHoe cMelleHMe paBHO 0, MHAMKATOP CMeLWleHMs KaHajla HaxoAuTcs B cepeauHe
BEpTMKaNbHOM OCWU.

Hactpoiika genutensa npo6HuKa - YCTaHOBUTb KO3 PULMNEHT aenntensa rnpobHuKa, YTobbl
OH cooTBeTCTBOBan aKTMyeckoMy genutento npobHuka. Ocuumnnorpad aBTOMATUYECKMU
paccynTbiBaeT BEPTUKANbHYHK LWKany B COOTBETCTBUM C KO3I(pDUMUMEHTOM penutens npobHuka.
Hanpumep, BepTukanbHbii MacwTtab ocuunnorpada cocraensgetr 100 MB / aen c ocnabnernnem 1X,
n 1l B/ pen, ecnn koadpduumeHT ocnabneHmnsa naMeHserca Ha 10X. MNMpu ycTtaHOBKe CTaHAapTHOMO
10-kpaTHOro naccuMBHOro npobHMKaA C W3MepuUTeNbHOM KieMMmMon npobHuka ocumnnorpad
aBTOMaTU4YeCKM YCTaHOBUT KO3 PuumeHT Ha 10-KpaTHbIN.
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\_I:(
1% 1:1 TpuMeHsieTca nNpu NpsSIMbIX COEAMHEHUSAX KOaKCUManbHbIM Kabenem wnu
NaccMBHbIM NPOBGHMKOM.

W
10; 4 - 10:1 - npuMeHseTcs Ha 6ObLWIMHCTBE aKTUBHBLIX M MAaCCUBHbLIX NPO6HUKAX.

W,
1009{ - 100:1 - ocnabneHue BxoaHoro curHana B 100 pa3. Wcnonb3yerca Ha
BbICOKOBOJIbTHbIX NPO6HNKaxX

- py4Houn BbI6op Koa(pdumumeHTa aenntens NnpobHmka

10.5 PasBepTka U CMHXpPOHM3aUMSA
A. 3agepxkKa 3anycka

Timebase B. PasBepTka Mo ropn3oHTanu
A OOOS 1 _OOUS/diV B C. KoniMyecTBo OTCHETOB Ha 3KpaHe
C 10.0kpts 1.00GSa/s D D. Avckpetusauns

3apep)xka 3anycka - CMelleHMe MO BpPeMeHM NonoxeHuss Tpurrepa (Touka
cpabaTtbiBaHusa). Korga 3agepxka 3anycka pasHa 0, MHAMKATOP 3a4epXKW 3anycka HaxoAUTCs B
LLEHTPE ropmn3oHTasbHOM oCn 061acTu CEeTKMW.

PasBepTka - BpeMsa KaXAoro AeneHusl CeTKM Mo ropusoHTanun. Hanpumep, ecnm macwTab
coctaenseTr 500 MKc/aen, spemMsa Kaxaon cetku coctasnset 500 MKC, a NOSTHO3KPAHHbLIA AMana3oH
BpeMeHun ocumnnorpada cocrasnset 500 mkc/gen * 10 pen = 5 mc.

KonnuecrBo orcuetoB - KoanyectBo oTob6paxaembiXx Ha 3KpaHe oTcyeToB (Toudek
BbI6OpKMK).

AunckpeTnsauyuna — Tekyulee 3Ha4YeHUEe AMCKpeTmnsaumm (CKoOpocTu Bbi6oOpKK).

. UcTouHuk CUHXPOHM3aUNN

. Tvn cBsaA3n CUHXPOHM3aUNn

Trigger AC1DCB

. Pe&XuM cMHXpoHU3aumu
. YpOBEHb CMHXPOHU3aLUN

Bua cnHxpoHusaumm

Mmoo O w >

®poHT 3anycka

MNCTOYHUK CUHXPOHU3aLNN
C1~C4 - KaHanol 1.4
AC Line - lepeMeHHOe HanpsXXeHne NuTalrLLen cetu
DO~D15 - LUundposblie kaHanbl 0-15

TN CBA3U CUHXPOHU3aLUUM
HacTpanBaeTtcs ToNbKO Ans aHanoroBbiX kaHanos: C1~C4 n EXT wnnn EXT/5

DC (OTKpbITbI BXxoA) - Bce 4acToTHbIE COCTaBSAOWMNE CUIHaNa CBSi3aHbl C LENbH
3anycka pAnas BbICOKOYACTOTHbIX WMMYNbCOB WAM TaM, A€ MWCNoNb30BaHME CBA3M MO
nepeMeHHOMYy TOKY CMeCcTUT 3 EKTUBHLIN YPOBEHb 3anycka.

AC (3akpbiTblii BxoA) - EMkocTHas cBs3b no Bxogy. OTceyeHue NOCTOSIHHOM
coctasnsiowen. NogaeneHne 4yactot Hmxe 8 Iu.

HFR (BY dumnbtp) - (nogasneHme BY) CsA3b 4vepe3 HM3KOYACTOTHbIA punbTp,
noAasnsWMA  YacTtoTbl CBbiwe 2,4 Mlu. T[puMmeHseTca A9  CUMHXPOHM3aLUU
HM3KOYaCTOTHbIX CUIFHANOB.

LFR (HY dJdunbrp) - (nopgasneHme HY) CsBaA3b no BxoAy 4epe3 eMKOCTHOWM
BbICOKOYACTOTHbLIN DUNLTP; OTCEYEeHME MOCTOSHHOW COCTaBAsAlLWen, noaaBfieHne 4actoT
HMxXe 2 MIy. NMpuMmeHsieTcs ansa nosblleHns cTabunbHOCTU 3anycKka Ha cpeaHUX U BbICOKMX
yacToTax.
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Pe>XMM CUHXPOHMU3aLUM

Auto/ABTO: ocuumnnorpad 6yaer paboTaTb HenpepbiBHO. BHyTpeHHWIA Talmep
3anycKaeT pa3BepTKy MO WUCTeYEeHUM 3ahaHHOr0 nepuoja BPEMEHM, MO3TOMY AUCMIEN
NOCTOSAHHO o6HOBNAETCSA. DTO MOSIE3HO MpPW MNEPBOM aHasIM3e HEU3BECTHbIX CUrHanos. B
NPOTUBHOM cflyyae, Npuv OOBHapy)XeHMW 3anyckawwero cobbiTUs yAOBNETBOPSAOLWErO
HacTpoliKkaM CMHXpOHM3auun, pexnm Auto paboTtaet Tak xe, kak Normal.

Normal/Xaywmii: 3anyck NpouMCXoAuT, TOMbKO €CNM  BXOAHOW  CUrHan
COOTBETCTBYET YC/I0BUIO 3anycka. B npoTMBHOM cnyyae, Ha akpaHe npubopa oTtobpaxaeTcs
nocsegHUn 3axBavYeHHbIN CUHXPOHU3NPOBAHHbINA CUIHaI.

Stop/Cron octaHaBnmBaeT c6op M oTobpakaeT Noc/ieaHUN 3aXBaYeHHbIN CUrHan.

YpoBeHb CHMHXPOHM3AUMUU - YPOBEHb HAMPSXKEHUS MCTOYHMKA WU YPOBHU, KOTOpbIe
oTMeYaloT nopor cpabaTbiBaHUA TpuUrrepa. YpPoBHM 3anycka, YKasblBalOTCS B BOJIbTax M OCTAOTCS
HEW3MEHHbIMW MpPU U3MEHEHUN KO3 DUUMEHTA OTKIIOHEHUS MW BEPTUKANIbHOMO CMELLEHMS.

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

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

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

c1 A

Channel

A. 3aronoBok. lpUKOCHOBEHME K MaHenmu
MOXET CKpPbITb ANanoroBoe OKHO, a rnpu :
Coupling

MOBTOPHOM  MPUKOCHOBEHUU  MOXHO
OTKPbITb AMAN0OroBoe OKHO.

DC
B. O6nacTb HacTPOViKM NapaMeTposB. BW Limit
Full
C. Nonoca npokpyTkn. Koraa napaMmeTpsl
npesbiWaloT oTobpaxaembli AnanasoH, Probe
oTobpaxaeTcs CUHASA nonoca

NpokpyTku. [epemellas, ABUXKEHUEM 1X
NponuCTbIBaHWs,  obnactb  Auanora
BBEPX UMW BHM3 UNKM Bpallas KOMeCUKo
MbILUKM, MOXHO MepenTn K obnacrty, Label
KoTopas He oTobpaxaeTcs. 1
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10.6.1 Hacrtpoiika napamMmeTpoB
Ocumnnorpadbl cepu AKNM-4149 npenoCcTaBnsitoT HECKOMIbKO pasfiMyHbiX cnocobos BeBoaa /

BblbOpa napaMeTpoB:

MepekntoyaTtenb: yCTaHaBAMBAET NapameTpsbl

Unit C ABYMS COCTOSIHUAMU, TAaKUMU KaK BKJIKOYEHUE UNKU
OTKJIIOUYEHME dyHKUMNN. KocHutechb obnactum

nepekato4deHns, 4Ytobbl nepenTM U3 OAHOrO

COCTOSIHUA B ApYyroe.

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

|
CDUpl ng BXoAa. KocHuTech obnactu
DC napaMeTpoB n BblbepuTe
oXnpaeMmbli BapuaHT BO

BCnnbliBalOWeEM CNNCKe.

BupTtyanbHas KJlaBuaTtypa: yCTaHaBlMBaeT
Deskew napamMeTpbl C YWUCNOBbIM 3HayeHueM. KocHUTecb
obnactm  napaMeTpoB, W  MNapaMeTp  MOXHO
oTperynupoBaTb C MOMOLLbIO  YHUBEPCANbHOMO
65.00ns perynstopa Ha nepeaHein NaHenu; CHoBa KOCHUTECh
3KpaHa M NOoSIBUTCS BUPTyasibHas KiaBuaTypa:

Input Pad

65.00n

B kayectBe npuMmepa paccMOTpeH nMopsaoK AEeUCTBUW  ANa  HAcTpOWMKWM  napameTpa
Deskew/BbipaBHUBaH1ME aHanoroBOro KaHana: ecnu oXxuaaemoe 3HayeHue CMeLLleHUs cocTaBnsieT
62 HC, BBeamTe «62» Ha BUpPTyanbHOW KnaBuaType, a 3aTeM BblbepuTe eamHUUy n, 4TOO6bI
3aBepwnTb onepaumio. Ha BupTyanbHOW knaBuaType MNPUKOCHOBEHWE K KHonkam Max/Makc,
Min/MuH n Default/Ha4 YcT 6bICTpO ycTaHaBnMBaeT ANs NapaMeTpa MakCUMManbHOE, MUHUMaNbHOEe
3Ha4YeHMe N 3Ha4YeHMe No YMOSTHYAHMUIO.
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10.6.2 3akpbiTue OKHa HaCTpPOMKM NapaMeTpoB

Korga amanoroBoe OKHO OTKPbITO, 0bnacTtb ceTknm OyaeT cxkaTa rOpW30HTasbHO, Mocne
HaCTpoOlMKM NapaMeTpoB, 4Tobbl 406UTbCS Haunydwero sddekTa oTobpaxeHunsa ¢GopMbl curHana,
MOXHO KOCHYTbCSl CTPOKM 3arojioBka B BEPXHEM MpaBOM Yr/y, 4Tobbl CKPbITb ANANIOrOBOE OKHO.
MpUKOCHOBEHME K HEMY CHOBA OTKPOET AManNoroBoe OKHO.

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

@& Utility = Display M Acquire ™ Trigger # Cursors [ Meas EiAnalysis DISPLAY & Utility © Display i Acquire ™ Trigger #Cursors k. Meas EAnalysis e

Menu Style
Embedded
Grid
Full Grid

Intensity
1 )
LCD Brightn

Graticule
40%

Axis Label Setting

Okpls

AwnanoroBoe OKHO OTKPbITO Ananorosoe OKHO CKpbITO

10.7 XKecTbl Ha 3KpaHe
Ocumnnorpammbl, Kypcopbl M YpOBEHb CUHXPOHU3AUMN MOXHO perynmposaTb C MOMOLLbIO
CEeHCOpPHbIX XecToB B 061acTu CeTku.

B Utity © Display /" Acquire ™ Trigger @ Cursors ». Meas & Analyss

AKHN-4149/3A =
[ pooc

o 200MMy 2Tawbc 126w

MepeTawmte curHan BAEBO W BMNpaso, CxaTtve wn  pacTsXKeHme CcurHana no
4yTObbI rnepemMecTuTb ero rno ropusoHTann, 4ytobbl M3MEHUTb MacwTab
rOpM30HTaNbHON OoCn BPEMEHHOWM LLKasbl
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[MepeTalwinTe CUrHan BBEPX U BHUS3, 4yTObbI CxaTMe ©n pacTsaXeHume curHana no
nepemMecTuTb ero no BepTunkKaaun 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

Monb3oBaTtenbckun nHTepdenc ocumnnorpados cepun AKUM-4149 Tak xe noaaepxxuBaeT
ynpasneHueM Mblwblo. Ecnn Kk ocumnnorpady noaknoveHa USB-Mbilb, Bbl MOXETE LWeNKHYTb
MbIlWbIO N0 06bEKTY, @ He KacaTbCa obbekTa. AHaNOrM4yHO, ecnn nogknyeHa knasuatypa USB,
Bbl MOXETE MCMNOJIb30BaTb KinaBUaTtypy Ana BBoga CMMBOJIOB BMECTO MCNOJIb30BaHUA BMpTyaﬂbHOVI
KnaBuaTypbl.

10.9 Bbi6op sA3bika
KocHutech NyHKTa rnaBHOro MEH!I0 Utility/YTtnnntel > System Setting/

Hactpoviku>Language/53bik, 4Tob6bl BbI6paTh A3bIK.
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11 OPrAHbI YNPABJIEHUSA HA NEPEQHENA NAHENIN

11.1 O630p

Acquire

Intensity
Adjust Display Quick

Y/ s Persist Action

.o

Navigate sl [}

Vertical Horizontal
‘/\\mv r’_\\ ns

- p .
< / .

(7 e

a4

i
M Variable M Zoom

Position

JlnueBass naHenb NpeAHa3sHayeHa AN  ynpaB/ieHUS OCHOBHbIMM  (YHKUMSMK  6e3
HEO6X0AMMOCTM OTKpbIBaTb MEHIO MporpaMMHoro obecneyeHuns. bBOMbLWWMHCTBO 3/1EMEHTOB
ynpaB/ieHNs Ha nepegHen naHenn ayonupyroT @yHKUUU, AOCTYMHbIE YEpEe3 CEHCOPHbLIA ANCMIEN,
HO onepauuns BbiNoNHSAETCs b6bicTpee.

Bce pY4KM Ha nepeaHen naHenm
MHOrOYHKLNOHANbHbI. MX MOXHO HaXuWMaTb
M BpawaTtb. HaxaTne Ha pyyky 6bICTPO
BbI3bIBAET OMNpeaesieHHY GYHKUUIO, O 4YeM
noAcKasblBaeT NMKTOrpaMMa psiAOM C PyYKOA.
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11.2 YnpasJsieHMe OTKJIOHEHUEM NOo BepTuKasum

33

Vertical

M Variable

Position

A.

Koraa kaHan OTK/4YeH, HaxaTb KHOMKY KaHana, 4Tobbl
BKNOUNTb ero. Korga kaHan BKJKOYEH M aKTUBUPOBaH,
Ha)kaTb KHOMKY, YTO6bl OTK/IIOUYNTL €ro.

HaxxaTb KHOMNKY ONS  BKAOYEHUS UMPpOoBbIX
KaHanoB W OTKPbITUA COOTBETCTBYIOLLEr0 AManoroBoro
OkHa. [loBTOpHOE HaxaTue  KHOMKW  OTK/4YaeT
undpoBble KaHasbl.

HaxaTb  KHOMKy ANa  BK/OYEHMs  KaHana
MaTeEMATUKMU n OTKpbITNS COOTBETCTBYHOLLENO
AVanoroBoro okHa. [lOBTOpHOE HaXaTue  KHOMKMU
OTK/IOYAeT MaTeEMaTUUYECKNE KaHanbl.

HaxaTb KHOMKy, 4T06bl BOMTM B MeH paboTbl C
OMNOpHbIMM ocunnnorpamMmamMun. Haxkatb ewe pas, y4Tobbl
OTKAIUYNTb DYHKLUMIO.

B-mB/V-mV (BonbT/pen) - perynsatop W KHOMKa
YCTaHOBKK KO3dDUUMEHTA OTK/IOHEHUS BbIGpaHHOro
KaHana. BpaweHue perynsaropa W3MeHseT 3HaudeHue
Koa(pdununeHTa OoTKNOHEHUS «rpybo». MNpn HaxaTumn Ha
perynatop, ocuwnsorpad mnepekloyYaeTCs B PeXuM
U3MEHEeHUs 3HadeHuns KoaddPuUUMEHTa  OTKIIOHEHUS
«MNjiaBHO». 3Ha4YeHne BbIGpaHHOro pexuma «rpybo» nam
«njaBHO» oOTO6paxkaeTcsa TONIbKO B 3IKPAHHOM MEHH0.
Onsa Bo3BpaTa B peXuM «rpybo» HaxaTb Ha perynsatop
eule pas.

BeptnkanoHoe CMmeweHue/Position - kHonmka w
perynatop. BpaweHue perynsartopa npousBoanT
CMelleHne NUHU pa3BepTKM BbIOpaAHHOrO KaHana B
BEPTUKANbLHOM HamnpasneHun. Haxatue Ha perynaTtop
NpOU3BOAMT YCTAHOBKY CMELLEHUS B HYJieBOE 3HaudeHue
(NMHKUS pa3BepTKM yCTaHaBNMBAETCH B LEHTP 3KpaHa).



11.3 YnpaBJsieHUe OTKJIOHEHUEM MO FNOPU3OHTaNM

Horizontal A.c-HCc (Bpemsi/OeneHne)-  perynsatop u KHOMKa
YCTaHOBKW BpeMeHu pa3BepTku. BpalieHue perynstopa
U3MEeHseT  3HadeHne  KoadduumeHTa  pas3BEpPTKMWU.
Ha)xaTne Ha perynsiTop Nnpon3BoAUT K NEpPeKSIlOYEHNIO B
peXxwuMa BblAESIEHUS OKHa Ans pacTsxku (Zoom).
PacTsixxka oOCyLWecTBNAEeTCS B 3KpaHHOM MeHt. Ecnu
3HayeHue koadduuneHTa pasBepTKM Obl1I0 NM3MEHEHO
nocne OCTaHOBKM cbopa MHpOopMaumu, ans
BO3BpaLLEHNS K WCXOAHOMY 3HAUEHWK HaxaTb Ha
perynsatop «Bpemsa/genenue». [MOBTOpHOE Ha)XaTue Ha
pPErynaTop B PpexXuMMe pacTsHXKKU NepektodaeT OKHa,
Mexay obwmMM BUAOM M KOHOM pacTSKKW.

B. KHONKa 6bICTpOro nepeksitoyeHns B peXuM camonucua.

Pexxum camonucua pgoctyneH Aana  koadduumeHTa

pa3BepTku oT 50 mc/aen.

KHoMKka BK/AOYEHUS WaM  BblKAYeHns  dyHKUmMS

pactsxku (ZOOM) wucnonb3yeTcs ANs  yBenuMdeHus

BblAE/IEHHOM 4acTWU oOCuMANorpaMMbl M AeTanbHOro

N3y4dyeHns curHana.

0

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

NpoU3BOAUT K CMELEHUI0 JIMHUN pa3BEPTKU B FOPU30OHTANIbHOM HanpassieHUn (M3MeHeHue
BPEMEHHON 3aJepXKW MO OTHOWEHUIO K LEeHTPasbHOW FOPU3OHTasIbHOM NAuHUK). [Ons
YCTAaHOBKW HY/1€BOIr0 3Ha4YeHMs 3a4epXXKWN HaxaTb Ha perynsrtop.

llpy perynpoBKe BpeEMEHN 3a4EPXKKN NepeMeLyaeTcs TouYka cpabatbiBaHus (nepeBepHyTbii
TPeyroJlbHUK) Mo FOPU3OHTaIM M [10Ka3blBAET MHPOPpMaUMIo, Kak Aaseko gaHHasi To4yka
HaxoAuTCsl OT Ha4vasla OTCYETa BPEMEHMU.

Bce cobbiTns, KoTOpble OTO6paxakwTCa CcneBa OT TOYKM 3anycka, Mpousownm Ao
cpabaTbiBaHMSA CXeMbl CUMHXPOHM3aLMN. DTN COObITUA Ha3bIBAOTCA NpPeA3anyCKoM.

Bce cobbiTus cripaBa OT TOYKM 3arlyCcKka HasblBalOTCs MOCsAe3anyCcKoM. [lnana3oH
BO3MOXHON YyCTaHOBKW 334EPXKW 3arlycka 3aBucuT OT Bbl6paHHOro kosagouyueHTa
pasBepPTKN U AJINHbI NaMsITH.

Mpn HacTpoikax BpPEeMEHHOW pa3BepTKW, npesblwakwwmx 50 Mc / gen, pekoMeHayeTcs
yCTaHOBUTb ocuuanorpad B pexumm camonucua, 4tobbl opma curHana otobpaxkanacb B
peasibHOM BpPEMEHM.

B pexume camonucua ocumnsiorpamma meaneHHo otobpaxaeTcs Ha 3KpaHe cripasa Haneso.
Mpn BKAKOYEHUUM pexumma camonucua Ko3bPUUMEHT pa3BepTKM  aBTOMATUYECKMU
yCTaHaBnmBaeTca Ha 50 mc/gen, ecnu paHee 6bina BkAodeHa H6onee 6bicTpasd pa3BepTka,
WIN He W3MeHsieTcs, ecnu passBepTka 6bina 6onee 50 mc/gen. B pexume camonucua
CMHXPOHU3aAUMS OTCYTCTBYET, YPOBEHb CMHXPOHM3aLMM He oTobpaxaeTcs. PUKCMPOBaHHOMN
TOYKOM OTCYeTa SABNSIETCA MPaBblA Yron 3KpaHa U OTHOCUTCHA K AAHHOMY MOMEHTY BPEMEHMW.
Tak Kak Ha 3KpaH BbIBOAUTCA HE CUHXPOHU3WPOBAHHbLIA CUrHaM, CnefoBaTenbHO, He
oTobparkaeTca npeasanyck.

34



11.4 YnpaBneHue CMHXpPOHM3auuen

M 50%

Ready Trig’d

Trigger A. OTKpbIiBaeT ANanoroBoe€ OKHO HACTPOMKN CUHXPOHU3ALUMN.
B. ABTO (AUTO): 3TOT peXuM  pas3BepTKWM  NO3BONFET
ocumnnorpady permcTtpupoBaTb AaXe Te CUTrHasbl, KOTOpble He

Y\ m COOTBETCTBYIOT YC/0BUIO 3anycka. [puM OTCYTCTBUM CUTHana

COOTBETCTBYIOLLEr0 YCNOBUAM 3anycka, ocuunnorpad uepes
onpegeneHHblin nepumoad (Kak  onpegeneHo  HaCTPOMKOM

B m ONTENbHOCTU pa3BepTKKM), Mpom3BeneT camo3anyck. B cnydae

Takoro dopcupoBaHHOro 3anycka npouecc oTobpaxeHus
oCuMNIOrpaMMbl  Ha 2KpaHe HMKaK He CBA3aH C CcaMuM
CUrHaNoOM, NO3TOMY eC/Nn NMOSBASAETCS CUrHasa COOTBETCTBYIOLWNI
yCNnoBuAM 3anycka, TO u3obpaxeHue Ha 3KpaHe CTaHOBATCSH
ctabunbHbIM. Jllobolh dakTop, Bbi3biBalOWM HeCTabuNbHOCTb
dopMbl  curHana, MOXeT ObITb ObHapyXeH B pexume
aBTOMATMYECKOro 3arnycka, HanpuvMmep, npu MpoBepKe BbiX0oAa
MCTOYHUKA MUTAHUS.

C. XAy (Normal): XKAYLWKUIA pexXum nepesoauT
ocumniorpad B pexuM O0XuAAHUA BbINOJHEHUS YC/I0BUMN
CUHXpOHM3aumm n ocumnnorpad 6yaetr permcrpmpoBaTb popmy
CUIrHANOB TONbKO MpPW BbIMOJHEHUN YCNOBUI 3anycka. [pu
OTCYTCTBMM 3TUX YCNOBMIA ocumanorpad XAET X NosBAEHUS n
Ha 3KpaHe CoXpaHseTcs npeablaylwas ocumaiorpamma.

D.
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OAHOKPATHbIN (Single): B peXxuMe 04HOKPaTHOrO 3anmycka Moc/ie HaXaTusi KHOMKM
ocumnnorpad >KAET BbINOJMHEHUS YCNOBMW 3anycka. [py uMX BbINOSHEHUU
ocumnnorpad perncrpypyer oAaHy ¢&OpMy cuUrHana w ocTaHaBnuBaeTcs. [10OBTOPHbLIN
OAHOKPATHbIN 3aMyCK BO3MOXEH NMPW Ha)aTuM Ha KHOMKY .

PerynupoBKa ypOBHS 3anycka, Ha)katne, yCTaHoBUT ypoBeHb Ha 50% curHana.




11.5 KHonka

11.6 KHonka

Ons  3anycka/octaHoBKM cbopa wH@opMauum Heobxoanmmo
MCNonb30BaTh KHoMku Run/Stop| nnm [Singlel.

CBeueHne KHOMKKW |Run/Stop| XenTbiM ULBETOM O3Ha4yaeT, 4To
cbop mHpopMaumn 3anyuweH, AaHHble 0TOBpassATCAa Ha 3KpaHe
npuéopa nNpu BbINOJIHEHUM YCNOBUS CUMHXPOHM3aumun. [ns
OCTaHOBKM cbopa paHHbIX HeobXooMMO HaxaTb  KHOMKY

Run/Stopl. [lMocne octaHoBKM cbopa [AaHHbIX Ha 3KpaHe

0T06pa3VITCFl nocnegHAda 3axpadeHHaqa ocuwuisiorpaMmma.

CeBeueHue kHonku [Run/Stop| KpacHbIM LBETOM O3Ha4aeT, 4To
cbop nHdpopMaunmn ocTtaHoOBIEH. B BEpXHEM NeBOM Yyry psaoMm C
AKWNN oTob6paxaeTrcs WKOHKA Ona 3anycka cbopa

MHdopMaummn HeobxoaMMo MOBTOPHO HaxaTb KHOMKY Run/Stop.

KHonmka aBTOMaTM4YecKoro mMnoucka CWUrHana W YCTaHOBKM
onTUManbHOro pasmMepa n3obpaxeHust Ha sKpaHe.

Onepaunto  aBTOMATMUYECKOWM  HACTPOMKM  TaKXe  MOXHO
BbINMOJIHUTD, BbIMOJIHUB warm Acquire/CéopUHe >Auto
Setup/ABToYcT

11.7 YnpaBneHusa KypcopamMm

Intensity
Adjust
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HaxaTb kHonky |Cursors, Ha nepegHen naHenu npumbopa 4TobbI
BK/IIOYNTb KYpCOPpbl WM OTKPbITb AMANOroBoe OKHO HACTPOWKM
KYpCOpOB.

MoBepHYTb Ppy4Ky, 4TObbl NepeMecTUTb BblIOpaHHbLIA Kypcop;
Ha»xMuTe, 4Tobbl BbI6paATL APYron Kypcop, HaxaTb ele pas, 4To
6bl BbIbpaTh O4HOBPEMEHHO ABa Kypcopa.



Intensity
Adjust
/'/, .

.

4
M Select

11.8 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.

Mpy Hannuum BCMNbIBAOWMX MEHI0, BpalleHWe perynsaropa OcyllecTBnseTr
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 yepe3 5..10 cekyHa npomn3ongeTt aBToBbi6Op NnapameTpa.

3. N13aMeHeHMe napaMeTpoB.

BpalweHue perynsatopa, nocne Bbibopa Kakoro-nvbo napaMeTrpa B MeH, NpUBeEAEeT K
M3MEHEHMUIO €ro 3HauyeHus. [oBOPOT MO YacCOBOW CTPEsSIKE YBEMUYMBAET 3HAYeHMEe, MoBOPOT
NMPOTMB YaCOBOWN CTPESIKM YMEHbLUAET 3HaueHue. TaK e pPerynsaTop MOXHO UCMOonb30BaTh AN
M3MEHeHMa MacwTaba U CMELLEHNS OMOPHbIX M MAaTEMATUUYECKMX OCLUIOrPaMM.

11.9 KHONKWM MEHI OCHOBHbIX (PyHKLMNMA

Clear
Sweeps

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

- KHOMKa BKJ/IIOYEHUS MEeHK ynpasreHuss cbopoM uHbOopMauum
(4nvHa namaTu, BWA MHTEprnonsuuu, CerMeHTMpOoBaHHAas pa3BepTka).
HaxaTue Ha KHOMKY BbIBOAUT MeHo cbopa WH@OpMauMm, MOBTOPHOE
HaXkaTue Ha KHoMky ybupaeTt MmeHto cbopa nHpopmaumu.

Save| - BbIMOJIHAET COXPaHEHWE CHMMKA 3KpaHa Ha BHELHEM YCTPOWCTBE
XpaHeHus. NMogaepxnBaemblt dopmaT BKJtoYaeT B cebs .bmp \ .jpg \ .png.

Clear Sweeps| - ounLaeT AaHHble UK O0TOBPaXKaeT UX 3@ HECKO/IbKO LMKIIOB,

BK/tOYAA MOCTOSHCTBO OTO6paxkeHus, CTaTUCTUKY WU3MEPEHWUN, CPeaHIo
pa3BepTKYy U CTaTUCTUKY MPOXOXAEHUS / HeyAauu.

|Disp|ay/Persist| - KHOMKa BKJ/IIOYEHUA U BbIKNIOYEHNUA MEHI0 YynpasseHusa
pexuMamm 3KpaHa (pexnmbl oTobpaxxeHus, uBeTonepenaya,
nocneceeyeHune, TUM CETKM U Mp.). HaxaTne Ha KHOMKY BbIBOAUT MEHIO,
NOBTOPHOE HaXaTue Ha KHOMKY ybupaeT MeHto

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

3a4aHHbIX B COOTBETCTBYIOLEM MEHIO DYHKLUMNN.

- KHOMKa BK/IIOYEHUS-BbIK/IOYEHMS pexnMa 4eKOANPOBaHMSA AaHHbIX
nocnegosaTenbHbIX npotokonos I12C, SPI, UART/RS232, CAN, LIN

- KHOMKa BKJIKH4YeHUNA WU BbIKJIHOYEHUNA CIZ)YHKLWIVI HaBurauumu.
OyHKLMA Hasurayuun OOCTYMHa B 4-x KaHaNnbHbIX Moaensx,
NoAoAEPXUBAKOTCA TPU Tuna HaBurauuuv: nNo BPEMEHWU, MO HaWAEHHOMY
coobuTUIo, No ncTopun.

HaxmMuTe 3Ty KHOMKY, 4To6bl BOCMPOM3BECTU OCLUMASMIOrpamMMy B 06paTHOM
Hanpas/eHUN.

HaXXMuTe 3Ty KHONKY, yTO6bl OCTAHOBUTDL BOCnpousBegeHNE.

HaxkMuTe 3Ty KHOMKY, 4To6bl BOCMPOU3BECTN OCLW/IIOrpaMMy Bnepea.

ouch| - BkNto4vaeT / oTkaO4YaeT CeHCOprIﬁ aKkpaH. CBeToAno4 Ha KHomnke
3aropaeTc4, yTOo6bl NOKa3aTb, 4YTO CeHCOprIVI 3KpaH pa60TaeT.

- CbpacbiBaeT ocunnnorpad K KoHdurypaumm no yMon4aHuio.



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 3HAKOMbl C pacrnpoCTpaHEHHbIMWU COBPEMEHHbLIMU KOMMbIOTEPHbLIMU MporpaMmamMmu,
Bbl MOXETE CHau4ala Bbl6paTb d)YHKLl,M}O B pacCKpbiBakwOWeMCA MEHKO B CTPOKE MEHKO B BerHel‘;I

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

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

Onepaumm ™MoryT 6bITb BbINOAHEHbl nMb6o kacaHueMm, nmbo
B Meno... LLIE/TYKOM MbILLN,

B3 O6nacis...

[i5 AsTo

1 Oanokp

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

4acCTu 3KpaHa €CTb ANanoroBble€ OKHa.

Hanpumep, ecnn KOCHyTbCa nons AeckpunTopa ynpasBneHneMm  Eslsl=l; C1DC
CUHXpOHU3aUMeN, TO aKTUBUPYETCA AMANOroBOe OKHO HACTPOMKM Aut_ﬂ_ 0.00A
CUHXPOHU3aLNMN. Edge Rising

12.3 KHONKMX Ha nepegHew NaHenu
BOoNbWMHCTBO (YHKLUMA ocumnnorpada MOXHO Bbi3BaTb HENOCPeACTBEHHO C MOMOLLbIO

KHOMOK 6bICTPOro A0oCTyna Ha nepeaHen naHenu.

YTob6bI OTKPbITb  AMANOroBoOEe OKHO HaCTPONKU
CUHXPOHU3aLUnm HeobxoAMMO HaxaTb KHOMKy [Setup| B
obnactn ynpaBneHns CMHXpoHM3aUmen Ha nepeaHen naHenu.
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13 BbICTPbI 3AXBAT CUTHAJIA

OnuncaHHbIN HMXE NpuMep, NMOKa3blBAaeT KaK MOXHO sierko u 6bICTpo 3axBaTuUTb CurHan. B
JaHHOM MpuMepe npeanosiaraeTcs, YTo CUrHan rnojaeT Ha BXOA4 KaHana 1, ocCcTasibHble KaHasbl
OTKJTHOYEHbI.

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

KHOMKEe 3aropuTcs WMHAMKATOP, M B HWMXXHEN 4acTu 3KpaHa

oTobpas3nTcs nose geckpuntopa kaHana 1.

2. HaxaTtb kHonky |Auto Setupl. Ocumnnorpad aBTOMaTM4YECKMU

HacTpouT  KO3((dUUMEHT  OTKJIOHEHMSH, KoadpnuneHT
pa3BepPTKM M YpPOBEHb 3anycka B COOTBETCTBME C BXOAHbIM
CUrHanoMm, 4tobbl MOAYyYUTb OMNTMMasibHOE OTOobpa)keHue
¢dopMbI curHana.

ABTOMaTM4yeckass HacTpoiika He paboTaeT CcO BCEMM TUMAMM CUrHaNOB, OCOB6EHHO C
N3MEHALINMUCSA BO BPEMEHM MaKeTaMU AAHHbIX WUAN MEeASIeHHbIMU curHanamm (<100 y). Ecnm
aBTOMaTM4yeckasi HaCTpoika He MOXET YCTaHOBUTb ONTMMasibHble HACTPOWMKMK, Bbl MOXETE BPYUHYHO
HACTPOUTb KaHaN BEepTUKANIbHOrO OTKJIOHEHUS, KaHan r[OpPU30HTA/IbHOrO OTK/IOHEHUS U CUCTEMY
CMHXPOHM3auum. CM. Pasgenbl «OpraHbl yrnpaBfeHWss KaHana BepTUKa/IbHOMO OTKJIOHEHUS»,
«OpraHbl ynpaBfeHusa KaHana ropu3oHTasIbHOrO OTKJIOHEHUSI» U «CUCTEMA CUHXPOHU3ALNN».,
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14 OPIrAHbIl YNPABJIEHNA KAHAJIA BEPTUKAJIbBHOIO OTKJIOHEHUSA

14.1 BknoudyeHMe KaHana
14.1.1 KHonka Ha nepeaHeNn NaHenm

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

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

Cl el Zoom Math Digital

. . Position
c3 ca

|,

Zero
CopyTo Fa

off 2

1

BknroueHue kaHana 1 Bbik/itoueHme kaHana 1

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

C1 A. lNone, oTobpaxatoLLee TEeKYLUNN
KO3 DUNUNEHT OTKIIOHEHUS.
Scale A B. AV, CTpenku ynpaBneHus
KO3 PULUNEHTOM OTKIIOHEHUS
1.00A/ C. YcTaHoBUTb dnaxok ans rpy6oi
peryMpoBKMU WAU CHATb dnaxokK, 4yTobbl
v Coarse (C BKJTIOUNTb TOYHYIO HaCTpOMKY.
D. OkHoO, oTobpaxarwLliee Tekyuee

Position D BEpPTUKaNIbHOE CMeLleHMeE.
E. A V cTpenku ynpaBneHus CMeLleHNEM
0.00A E F. KHonka ycTaHOBKM CMeLleHNd Ha HOMb
G. KHonka KOMUpoBaHus HaCTpPOMKM
TeKyLllero KaHasaa Ha Apyron KaHan
H. KHonka 6bLICTpOro NpMMEHEHUS TEKYLLEro
KaHana, KakK WCTOYHMKA, K 3a4aHHOWM
Copy To Fast Apply To onepauum
G H I. KHonka oTkNtoueHna KaHan
J. KHonka CKpbITUA BM3yasibHOIo
Off Hide oTobpaxkeHnss KaHana (KaHan ocTraercs
| J aKTMBHbIM)

ZeroF

3HayeHne KoaddunumeHTa OTKIOHEHMUS MOXHO M3MEHSTb B OAHOM M3 ABYX pexumoB: rpybo
WM TOYHO. TOYHbIN peXnM peKoOMeHAYyeTCs UCNob30BaTh ANa Toro, 4to 661 oTobpaxaemasa dhopma
CUrHasna 3anofiHssla BeCb AUCMJIel, AN MaKCMManibHOWM TOYHOCTM wu3MepeHui. Ocuwmnnorpad
aBTOMaTUYEeCKM MepeKoYaeTCs B TOYHbIN PEeXuMM Npu MU3MEHEeHUU KoadpdUUMEeHTa OTKIOHEHUSN
CEHCOPHbIM XEeCTOM CXaTue nnm paclmpeHue.
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AKTMBaUMUS KaHala UNM KacaHne AeCKpunTopa KaHana Bbi3biBaeT AMAsioOroBoe OKHO KaHana,
oTobpaxatowee 6onbLIe NapaMeTpoB:

A. BKIounTb / BbIKNOYUTb KaHan

B. CBs3b kaHana no sBxogy (DC, AC nnmn 3emns)

Coupling
C. OrpaHnyeHune mnonockl nponyckaHus (nonHas wam 20 B DG
MIy)
D. Hactpoiika koadpduumnenta ocnabnenmna npobHuka (1X, C BW Limit
10X, 100X nnu nonb3oBaTENbCKNN) Ful
E. Beog TekcTtoBom nognucu. KocHUTECb NYHKTa MEeHIo A41s ) Probe
Bbl30Ba HacCTpolku noanucu. [lonb3oBaTesnb MOXET 1VIA

3a4aTb TEKCT MOAMUCKU K aKTUBHOMY KaHany. Label
F. bbicTpoe NMpuMEHeHMe TeKyLWero KaHajsla K OAHOMN U3
dyHKUMN nunm Hactpoek (CumHxpoHm3sauusa, Kypcopsl,
N3mepeHuns, BM®, Mowuck, AdonyckoBbin KoHTponb u
leHepaTop)
G. BbI60p eanHuLbl U3MepeHns BEPTUKAIbHOM LUKabI

H. BoipaBHMBaHMe BXOAHOIoO CMrHana

I. BknwounTb / BbIKNOUYNTE MHBEPTUPOBaHUE Deskew
J. BkstoyeHue / BbIK/TIOYEHNE oTobpaxeHuns
ocumnorpamMmmel

Hidden

14.2.1 Cssa3b Bxopaa

B meHto ocumnnorpada Bo3MOXeH BbI6GOp 04HOMo M3 Tpex COCTOSIHWIA CBS3WM KaHan Mo BXxoay
- AC, DC n 3emns.

AC - BbriokupyeTcs COCTaBNsALWY NOCTOSHHOIO TOKa BO BXOAHOM curHane. Ecnm Ha Bxoa
ocumnnorpada noctynaeTt CMrHaa C NOCTOSHHOM COCTaBASOLWEN, TO UCMOIb30BaHME peXnMa CBS3U
AC rno3BonseT UCKIUYNTb 3TY COCTaBASAOLWYO U3 CUrHana.

DC - TllponyckatoTcs ob6e cocrtansawwme (NOCTOSHHAs WM MepeMeHHasl) TOKa BXOAHOro
curHana.

3emna/GND - OTkn4aeT BXOAHOM CuUrHan oT Bxoda ocuwmnnorpada M 3aMbiKaeT BXxo4
ocumnnorpada Ha kopnyc npubopa.

Ona Bbibopa cBA3M KaHana HeobXoAMMO HaxaTb KHOMKY KaHana, B OTKPbIBLUEMCS MEHH
KocHuTecb nyHkTa Coupling/CBaA3bBXx. 3ateM NOBEpPHYTb YHWUBEpPCaNbHbI perynarop Ans
BolbOpa Tuna CBA3WM KaHana wan BbibpaTb HeObXOAWMLIM TUM CBSA3M KacaHWe B BbiMajaloLlem
MeHto. o ymonyaHuio BbibpaH Tun DC.
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14.2.2 Bbi60op orpaHUuYeHMs NOJIOCbl NPONyCKaHuUA

BkntoyeHne orpaHu4yeHMs MNOJSOCbl MPONYyCKaHUs MNO3BOJISET YMeHbWWUTb oTobpaxaemble
WyMbl curHana. JaHHas dyHkuma byaet nonesHa, Hanpumep, Npu MCCNefoBaHUW MMMNYAbCHOMO
CUrHana c BbICOKOW 4acToTol konebaHui.

Mpn OTKAKOYEHUM OrpaHMYEHUs MOAOChbl NponyckaHus, BblbpaH nyHkT Full/Monnas MN/M,
Ha KaHan 6yayT NOCTynaTbh BbICOKOYACTOTHbIE KOMMOHEHTbI UCC1eAyeMoro curHana.

Mpwn BKNOYEHNM OFpaHMYEHNs NONOChI NPONyckaHus, BbibpaH NyHKT 20M, BbICOKOYACTOTHbIE
KOMMNOHEHTbI Bbiwe 20 My 6yayT noaaBneHsl.

Onsa Bblbopa orpaHMYeHust NONOCbl MPOMyCKaHUs Heo6XOoAMMO HaXkaTb KHOMKY KaHana, B
OTKpbIBLIEMCSI MEHI0 KOCHUTecb nyHkta BW Limit/OrpaHnyeHne [l/fl1. 3aTteM MOBEpHYTb
YHUBEpCanbHbI perynarop Ana Bbibopa orpaHuW4YyeHus nNOAoCbl MNPOMNYCKaHMS WMAWM KOCHUTECH
NyHKTa Bbinagatowem meHwo: Full/Monnasa M/MN van 20M. Mo yMOA4YaHMIO yCTAaHOBMIEHA MOJIHAs

nonoca nponyckaHus, o0603HaueHune FULL MpyM BKIOYEHUU OFpaHUYEHUS  MONOCHI

NponycKaHusa Ha AEeCKPUNTOpEe KaHana oTob6pa)kaeTcs 3Hak 20M .

14.2.3 Bbibop ko3¢ PpuumneHTa geneHna npobHuka

Boibop koadpduumeHTa peneHuMss BHewHero npobHuka, HeobxoamM AONst KOPPEKTHOro
pe3ynbTaTa aBTOMATUUYECKNX UM KYPCOPHbIX M3MEPEHMIA.

Onsa Bblbopa orpaHMYeHUs NMONOCbI MPOMyCKaHUs HeobxoaMMO HaXkaTb KHOMKY KaHana, B
OTKpbIBLWUEMCS MEHI0 KOCHWUTeCb nyHKkTa Probe/fenntens. OTkpoeTcs noaMeHio Bbibopa
KoacpdununeHta geneHma npobHmka. Ha Bbibope gocTynHbl cnegywowune BapuanTbhl: 1:1, 10:1,
100:1 v User/Monb3oBaTeNbCKUMN.

Onsa Bbibopa Tpebyemoro koadgdunumeHTa geneHms npobHnka HeobxoaMMO KOCHUTECb MYHKTA
MEHIo nnm BBECTHU cobcTBeHHOE 3HaueHue KoaddpuumeHTa KOCHYBLUWNCb MyHKTa
User/lMosnb30BaTesibCKUA.

e KocHuTecb nyHkTa MeHw User/llonb30BatebCknii ANst W3MEHEHUsI 3HauyeHus C
MOMOLLIbIO YHMBEPCANbLHOIO perynasiTtopa.

e KocHuTecb nyHkTa MeHw User/llosib30BatenbCkuyi ABaXKAbl ANl BBOAA 3HA4YeHUA C
MOMOLLbIO BUPTYanbHOWM KnaBmaTypbl.

Onumna “Tect [lpobHunka” npegHasHadeHa pAnas  O6bICTPOM NPOBEPKM  MNPaBUIbHOCTH
KOMMeHcaumMn gatumka. [Moakntoumte npobHUK, Kak onumcaHo B pasgene 8 «MpobHuk», wn
KOCHWTeCb MnyHKTa MeHw  Probe//fenutesns>Probe Check/Tect [Ipo6, 3ateM pJeicTByliTe B
COOTBETCTBUM C MHCTPYKLMSAMMN.

14.2.4 [o6aBneHune MeTKu

Monb3oBaTenb MoOXeT A06aBUTb TEKCTOBYIO METKY K KaHany. [ 3Toro HeobxoamMo Ha)kaTb
KHOMKY KaHajna, B OTKPbIBLUEMCS MEHI KOCHUTeCb nyHKTa Label/MeTka. B OTKpbIBLIEMCS MEHtO
BblI6bpaTb MCTOYHWK, 3a4aTb TEKCT M HAaCTPOUTb OTOBpaxeHne MeTKM!.

NCTOYHNMKOM MOXeT 6biTb OAWMH aHaNOroBbIX KaHasnoB, KaHan MaTeMaTuKu WuauM onopHas
ocumnnorpamma.  [OAMHHa TekCcTa MeTKku orpaHmdeHa 20 cumBonamu. [na BBoAa  TeKkcCTa
HeobxoaMMO KOCHYTCS nyHkTa Label Text/Tekct Metku, otobpasmtca okHO Label Text/Tekcr
MeTKM KOCHUTECb Mo BBOAA TeKCTa. BBeCTM TeKCT C MOMOLWbK BUPTYasibHOW KAaBuaTypbl.
HaxaTtb OK ansa noatesepxaeHus nnm Cancel/OTMeHa 4519 OTMEHbI.

Onsa otobpaxeHne MeTKM Ha gucnnee HeobxoanMo KOCHyTcsl NyHkTa Display/OtobpaxkeHne v
BblbpaTb On/Bkn.

@ Utiity = Display m Acquire ™ Trigger % Cursors [ Meas EiAnalysis @ Utiity = Display M Acquire ™ Trigger % Cursors & Meas @ Analysis -

MeTKka cKpbITa MeTka oTobparkaeTcs
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14.2.5 TlpuMeHeHMe AONONHUTENbHbIX PYHKLNN

C nomowblo nyHkTa MeHio Applied to/llpumMeHuTs K MOXHO BblbpaTb o0AHY M3 YHKUMIA
KOTOPYI MOXHO MPUMEHUTb K KaHany MAW CBA3aTb C KaHasoM. B kauyectBe Takmx YHKUMA MOTryT
6bITb BblOpaHbl cneaylmMe: CUHXPOHM3ALUMSA, KypCcopbl, namepeHus, bBM®, nouck, AOMNYCKOBbIN
KOHTPO/b, YacToTOMep M reHepartop. [locne Bbibopa yHKUMKM, OTKPbIBAETCS COOTBETCTBYHOLLEE
MEHI0, @ B KayeCcTBe NUCTOYHMKA ByaeT BbibpaH 3TOT KaHarsl.

14.2.6 Bbi6op eaMHMLUbI U3MEPEHUS BEPTUKAJIbHOM LWKabl.

B meHio npubopa MOXHO BbibpaTb €AVMHMUUbI U3MEpPEeHUs aMnauTyAbl BXOAHOro curHana, B
mnn A. Tlpn nepeknyYeHnn enuHULbl U3MepeHUs, aBTOMaTUYeCKM nepeksdaeTca eamHuua
M3MepeHnsa B NapaMeTpax KaHana.

ONna n3MeHeHus eAVHMWUblI U3MEepPEeHUs aManTyAbl BXOAHOrO CUrHajsa HeobxoAuMMO HaxaTb
KHOMKY KaHana, B OTKPbIBLUEMCA MEHK KOCHWUTECb TMYHKTa Unit/EanHniybl - M3mep  ans
nepeknoyeHnda mexagy B unm A. o yMON4YaHUIO YCTAaHOBMIEHbl eanHnLbl B.

14.2.7 BbipaBHMBaHMe BXOAHOIo CUrHasa
QOyHKUMA BblpaBHUBaHMSA BXOAHOrO CUrHana MoO3BOMSIET CKOPPEKTUpOBaTb CUrHasnA BO
BpeMeHU, Aob6aBnTb oTpMLaTesIbHOE UM MONOXNTENbHOE CMeleHne, B Anana3oHe £100 Hc.
JaHHy0 YHKUMIO peKoOMeHAYeTCs MCNOoJsb30BaTb A1 BblpaBHMBAHUA BXOAHbIX CUTHaNoB C
pa3HbIX KaHanoB, B Cny4ae, Koraa npouMcxoauT CMeLleHne Mnpu UCnosab3oBaHuM kKabenen pasHoi
ANMUHBbI NN BCNneacTtemne Kaknx-nmbo Apyrnx npnynMH BpeMeEHHbIX CABUTOB.
[Onsa yCTaHOBKW 3HAYEeHUS BPEMEHHOro cMeLeHns Heobxoammo:
1. HaxaTb KHOMKY aKTMBaLUMW KaHasa Ha nepegHen naHenu ocumnnorpada;
2. KocHuTecb nyHkTa Deskew/BbipaBHuBaHue nnsi Bblbopa 3HaYeHUss BPEMEHHOrO
CMelleHns, HeobxoaMMO MOBEPHYTb YHMBEpCanbHbl perynatop. [NOBTOpHOe KacaHue
JaHHOro NyHKTa MEHI0 OTKPbIBAET BUPTYyaslbHYIO KflaBuaTypy AN BBOAA 3HAYEHUA.

= 1.000000MHz.

[lo BbipaBHMBas lMocne BblpaBHUBaAHUA
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14.2.8 NHBepTUpOBaHMe BXOAHOro cUrHasa

Korga ans nyHkta MeHwo Invert/MIHBepcuss BbibpaH napametp On/Bka, amnnutygHble
3Ha4YeHMs BXOAHOr0 CUrHasna MHBEpPTUpYTCA. NpU MHBEPTUPOBAHMKN U3MeEHseTCca oTobpakaemas
¢dopMa curHana, HaCTPOMKN CXEMbI CUHXPOHU3ALMN COXPAHSIIOTCS.

NHBepTMpOBaHME CuUrHasa TaK Xe BMSeT Ha pe3ysbTaT aBTOMaTU4YeCKUX WU3MEPEHUN un
MaTeMaTU4YeCKUX PYHKLMNA.

Ons nHBepTUpOBaHMA BXOAHOIO CMrHasa HeobxoamMmo:

1. HaxaTb KHOMKY aKTUBauUMW KaHasa Ha nepegHen naHenu ocumnnorpada;

2. KocHutecb nyHkTa Invert/MIHBEpcusi [N BKIOUYEHUS WAN  BbIKIKOYEHUS WHBEPCUMN

CUrHana.

[o nuBepTUpoBaHus lMocne nHBepTMpOBaHUA

14.2.9 OTto6paxeHne ocunaIorpamMmmbl

B MeHI0 HacTpoek KaHasjla MMEeeTCs BO3MOXHOCTb BKJIIOUYUTb MAM BbIKIKOYUTbL OTOBpa)keHue
ocumnnorpammsbl. [onb3oBaTeslb MOXET OTK/UMTb OTOoOpaxkeHne ocuuInorpaMMbl, Npu 3TOM
KaHan OCTaHeTCs aKTMBHbIM, BCE HACTPOMKWM W MpUMaHHble GYHKUMKM 6yayT TaK Xe aKTUBHbI.
JaHHasa QyHKUMA BAWSET TONIbKO Ha BM3yasbHOoe OTOob6paXkeHuMe ocuMaAnorpaMmbl Ha 3KpaHe
npubopa.

Onsa ynpaeneHus otobpaxeHnem ocumanorpamMmmbl Heob6xoammo:

1. HaxaTb KHOMKY aKTMBaLWM KaHasa Ha nepeaHen naHenu ocumnnorpada;

2. KocHutecb nyHkTa Trace/Ocuyumnnorpamma pans BknaodeHus Visible/Mokasatb wnn

BbiktoueHnss Hidden/CkpbiTb 0TOOpaXxeHns ocumInorpamMmmel.
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15 OPIrAHbIl YINMPABJIEHNA KAHAJIA TOPU3OHTAJIbHOIO OTKJIOHEHUA

Ocumnnorpad otobpa)kaeT curHasnbl, NCNONb3YySa CETKY C FOPU30HTa/IbHbIM MaclwTabom BpeMs
Ha peneHue. MNMOCKONbKY BCe aKTMBHble OCLMANOrPaMMbl UCMOMb3YKOT OAHY U Ty XXe BpPEeMEHHYH
pa3BepTKy, To npubop oTobpakaeT TONbKO OAHO 3HAYeHWe ANs BCeX aKTMBHbIX KaHasnoB, KpoMme
c/lyyaeB, Korga Ucnosb3yeTcs yBennveHue dpparmeHTa (pacTska).

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

N3meHeHne KoadduumnmeHTa pasBepTkM (FOPU3OHTANbHOM LWKaNbl) OCYLLEeCTBASeTCS Mpu
nomMowm perynsaropa c-Hc/S-nS. NoBOPOT perynstopa no YacoBOW CTPesike YMEHbLIAeT 3HAaYeHne
KoaddununeHTa pa3BepTkM, NPOTMB YaCOBOMW CTPEsIKW YBESIMUYMBAET.

Tekylee 3HayeHne kKoadhdmumneHTa pasBepTkM oTobpaXkaeTcsa B BEPXHEN 4YacTu 3KpaHa, OHO
U3MEeHseTCsa Npu BpaweHuu peryndaropa. [uana3oH peryavMpoBku KoadduumeHTa pasBepTKu
3aBUCUT OT Moaenu npubopa, noapobHee cMOTpuUTE B pasaesne “TexHnyeckme XapakTtepuctmkm”.

ans HaCTpOVIKM napaMeTpoB NOPU3OHTA/IbHOIrO OTKJ/IOHEHUA KOCHUTECb MNos1d AECKPUNTOPa,
noaBUTCA BCMNMblBakoWwee MEHKO HAaCTpPOEK.

Main Timebase A. Tekywasa  HacTpoika  KoadduumMeHTa  pasBepTKu
Timebase A (ropu30HTaNbHOM LWKasbl)

500us/ é B. CTpenku AV ans N3MEHEeHUs N3MeHeHune
KoaddunumneHTa passepTkm (FOPU30HTANbHON LWKaNbI)

C. Tekyllaa HacTpoMKa 3a4epXKn 3anycka.

Delay C D. CTpenku A VY ansi peryiMpoBKM 3a4epXXKKn 3anycka
0.00s E. YcTaHaBnnBaeT 3a4ep>XXKy 3arnycka Ha Hosb
Zero [E F. YcTaHaBnmBaeT 3ajepXKy 3anycka B JIeBYHO 4acTb
3KpaHa
Left (F Right G G. YcTaHaBnMBaeT 3ajepXKy 3anycka B MNpaByl 4acTb
3KpaHa
Acquire MenuH H. OTkpbiBaeT MeHto Acquire / Cé6op nHgopmaLmmn

15.1 Bbi6opka

15.1.1 Teopwus Bbl6OpkM

YacTtota KoTtenbHukosa (Hankeucra)

MakcnmanbHas dJactoTa (Fmakc), koTtopyto 6e3 owunbok MOXET wu3MepuTb UndpoBomn
ocumnnorpad B pexXwuMme peanbHOro BpPEMEeHM, paBHSAETCA MNOJIOBUHE 4acToTbl AWCKPETM3auum
(famckp). 2Ty 4yacToTy HasblBalT YacToTon KoTenbHUKOBA.

Fmakc=fanckp/2= Yactota KoTenbHnkoBa
15.1.2 CraHpapTHas Bbi6bopka

CraHpapTtHas Bblbopka - O6blyHas AuckpeTuM3aums_B peanbHoM MacwTabe BpemeHu. B
pexuMme CcTaHAapTHOM BblI6GOpKK ocuunnorpad 3anucbiBaeT KaXAYH TOYKY, TMOJIYYEHHYIO B
pe3ynbTaTe KaxAoro MHTepBana AuCKpeTusauuu. Bcero ocumnnorpad MoxeT OCyLecTBUTb cbop
00 4 I'eblb B cekyHAy (MakcMMmanbHas 4yactoTa guckpetusaummn 4 I'Ty). Tekylwee 3Ha4yeHMe vactoTa
AUCKpeTM3aumm otobpaxkaeTcs OKHe napameTpoB cbopa wHdbopMaumm (BepxXHWIA MpaBoOK Yros
3KpaHa). [na W3MeHeHMs 4acToTbl AUCKpeTM3aumm HeobxogmmMo MOBEpPHYTb Perynsitop
ynpasneHusa KoadpdUNeHTOM pasBepTku (C-HC).

Huxe paccMOTpeHbl CyYanm MCKaXXeHUs BXOAHOrO CUrHana npu CAMLLIKOM HM3KOWM 4YacToTe
ANCKpeTmn3auun.
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o WckaxxeHue ocumnnorpaMmbl: KOrga 4acrota AUCKpeTU3aUunm CNNLLKOM HU3KaA, TO

HEKOTOPbIE NapaMeTpbl BXOAHOINO0 CUrHanla TepPAKTCA U 0T06pa>KaeMaﬂ Ha 3KpaHe
ocumnnorpaMMa MOXeET CUNIbHO OT/INYATbCA OT peaJZibHOro CurHasna.

[ ]

HeBepHoOe NOCTpOeHue OCHU/IZIOrpaMMbl: KOra 4actoTa AMCKpeTusauuu, 6onee
yeM B ABa pas3a HWxe daKTUYecKoW 4acToTbl curHana (4actota KoTenbHUKOBA),

yacTtoTa CUrHasna BOCCTAHOB/IEHHOrO0 M3 AaHHbIX BbI6OpKM MeHbwe daKTuyecKon
yacToTbl curHana. Hanbonee pacnpoCTpaHEHHbIM SABASETCA CrNa)XXUBaHWE U AXUTTEpP
Ha b6bicTporo dMpoHTa.

BOCCTQHOB/MIEHHbIA M3 BbIGOPOK [AaHHbIX HE OTpaxaeT MofHyl WHbopMaLmio
TEKYLLEro curHana.

|
|

MoTtepa MHboOpMauMK: Koraa 4acToTa AUCKPETU3aLMW CIULLIKOM HWU3Ka, CUrHan

/!\ UMnynbc ncyes
!

—

"_*;—’J ; ; I\"_‘—’_4

15.1.3 YacroTa AMCKpeTU3aLMm 1 nosioca NponycKkaHus

Monoca nponyckaHusa ocuunnorpadga, 3TO 4acTtoTa MpuM KOTOPOM amnaumTyga BXOA4HOro
CUrHana, nogaepxvpaemon CTabmnbHON NO YPOBHIO, YMEHbLUUTCS Ha 3KpaHe ocuunnorpada Ha 3
dB (- 30% owwnbka amnantyabl). na obecnevyeHns 3asBAEHHOW MOJSIOCbI MPOMYCKAHUSA 4acToTa
AucKpeTmsauum ocumnnorpada A0XKHA COOTBETCTBOBATL creaytoweMy 3HadveHuto: fs=2fbw (rae:
fs — yacTtoTta amnckpetmnsaumm, fbw — yacTtoTbl NosoCkl NponyckaHmsa). Yactota KotenbHukoBa — fn.

CornacHo AgaHHOM Teopun, BCE BXOAHbIE YACTOTHblE KOMMOHEHTbl CUrHana, CBbille MOJIOChI
nponyckaHus 6yayT oTCeYEeHbl, HarnsA4HO 3TO BbIrNSAMT TaK:
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0nb
_3'&5 e

OcnabneHue

- N R R R mm o omm

fn fs
Yactotad ———p

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

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

OcnabneHue

HaJ'IO}I{eHHé 4yacToT
[ e

fs/d i fs

Yactota ——»

OrpaHunyeHune nonockl nponyckaHusa ocumnnorpada (Fbw) 1/4 yacTtoTbl ANCKpPETU3aLUN
(Fs/4) ymeHblUaeT 4acTOTHbIE KOMMOHEHTbI Bbille YacToTbl Hankeucra (Fn)

Ha peanbHO npakTuKe MNOATBEPXAEHO, UTO YacToTa AMCKPETU3aUMM AO0JIKHA B UYeTbipe pasa

npesbiWaTb nosocy nponyckaHua (fs = 4BW). MNpn TakOM COOTHOLIEHUU CriaXunBaHWE CTaHOBUTCS
MeHbLUEe, HaNoXeHHble YaCTOTHblE KOMMOHEHTLI ocnabnsatTcs.
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15.2 MeHi0 c60opa nHpopmauum

Cnocob6 cbopa wHdopMauum - 370 cnocob BbIGOPKM ANCKPETOB (COMMIOB, €AMHUYHbIX

oTtcyeTtoB) npu oumdpoBKe BXOAHOro curHana. B npouecce
aHanoroBoro curHana B UuMdpoByrd GOpPMYy BO3MOXHbI
npeacraB/ieHNs BXOAHOIo CMrHana Ha aucnaee ocumnnorpada.

A. Bbibop pexunma nHtepnonaumm

. Bbibop pexuma cbopa nHdbopmaumun (Fast/BbiCcTpbliA nnu

npeobpasoBaHna BXO4HOro
pasfiMyHble cnocobbl o06paboTkm un

ACQUIRE

A Interpolation

X

Low/mepneHHbIN) B Acq Mode

C. Bbibop pexunma cbopa gaHHbix (Normal/Bbi6opka, Peak S
Detect/Muk/[eTekT) C Acquisition

D. Boibop pexuma ynpasneHus namateio (Auto/ABTO, oA
Fixed Sample Rate/®ukcuposaHHas 5) Memory Mgmt
ANCKpeTM3aums) Auto

E. Bbibop rnybuHbl namaTtu 3 Max Mem Depth

. Y
F. Bbi30B AManoroBoro okHa CerMeHTMpoBaHHOW pa3BepTKHU

G. BkntoueHune/BbikIlOUEHME pexunMma oTobpaxXeHus curHana F Sequence

B ¢dopmarte XY.
XY Mode
G

on

Fny6uHna namatu: B ocunnnorpadax cepum AKUM-4149 makcuManbHbln 06beM NaMsATM Ha
KaHan coctasnsieT 400 Mb B ogHOKaHanbHOM pexume. NMybnHa namMssTm obo3HayaeT KOJIMYECTBO
TOYEeK CMrHasa, KoTopble ocunanorpad MOXeT 3axBaTUTb 3a OAMH 3aMycK.

Onsa Bblbopa ANMHbLI NaMaTM HeobxoaAMMO B rO/IOBHOM MeH Acquire/Céop WHG, B
OTKpbIBLWIEMCS MeHto BblbpaTb NyHKT Mem Depth/Bbibop lNamsity. B oTKpbiBLLEMCSA cnUCKe BblbpaTb
HeobxoaMMyl ANVHY MaMsaTW, KacaHMEM WM Bpawas YyHUBEpPCasbHbIM perynatop, ANS
noaTeepXxaeHus Boibopa HaxaTb perynatop.

0O6beM namsaTM, noapepxmBaembln ocumnnorpadamm cepmn AKNUM-4149 B 3aBUCUMOCTU OT
yncna aKTUBHbIX KaHanNoB, YKa3aH B cneaytowen tabnuue:

Moaenu AKUM-4149/1, AKMN-4193/1A, AKUIM-4149/2, AKUMN-4193/2A

OavH KaHana [Ba KaHana Tpu nnun Yetoipe KaHana
10K 10K 10K

100K 100K 100K

iM 1M iM

10M 10M 10M

50M 25M

Mopnenu AKWUMN-4149/3, AKMN-4193/3A
[Ba kaHana Tpwn unu Yetbipe KaHana

OaunH KaHana

10K 10K 10K
100K 100K 100K
1M iM 1M
10M 10M 10M
100M 50M 25M

OpHOKaHanbHbIN PeXUM: aKTUBEH TObKO OAWH KaHasl.

[ByXKaHasNbHbIN PEXUM: aKTUBHO ABa KaHasna, no ogHoMmy B nape KaHl&KaH2 n KaH3&KaH4.

Tpex- nnn YeTblpexkaHasbHbIN PeXWUM: aKTUBHO Tpu 6onee KaHanoB.

CooTHoweHne rnybuHbl NaMsaTn, 4acToTbl ANCKPETM3aUMM U ANIMHBI CUTHana yaoBneTBopsieT
YPaBHEHUIO HUXKE:

OnnHa namMaTtM = yacTtoTa AuckpeTtmsauunm (BblI6OpPOK B CeKyHAY) X AJIMHa OCLUMINOrpamMmbl
(c/nen x pen)

48



UHTepnonauua. B pexuMe puckpeTusaumm CuUrHana B peasibHOM BPEMEHW, Ha 3KpaHe
ocumnnorpadga otobpa)atoTcs AUCKpPeTHble 3HauyeHust BbIBOpOK curHana. Ecnm ctpounTb curHan
TOJIbKO MO 3axBayeHHbIM AMCKPETHbIM BbIOOpPKaM, €ero JAOCTOBEPHOCTb 6yaeTr oTauM4yatb OT
peasibHOro BXOAHOIO CMrHasa. DTO XOpOoLOo 3aMeTHO MpU aHaau3e CUrHasa C 4yacTtoTon 6/n3Kon K
yacTtoTe Jauckpetmsaumn. WMcnonb3oBaHue wuHTepnonsaumn Sinx/(X) NO3BONSET 3HAYUTENBHO
YBE/IMUYNTbL [OCTOBEPHOCTb OTOOpaXKeHMss CUrHana npu 4actoTax CUrHana ComnocCTaBUMbIX C
4YacCTOTOM ANCKpPETM3aLNM.

X: JlInHenHaa nHTEpnonsaums, caMmbll NpOCTON cnocob MHTepnonsiunm, CoeanHseT aBe
NCXOAHbIE TOYKWN MPSAMON JIMHUEN.
Sinc: nHTepnonsums Sin (x)/x

NlnHenHaa nHTepnonsaums NHTepnonauma Sin (x)/x
Pexxum c6opa: «bBbICTpbIi» ABNSETCS  HACTponkonW no  ymon4daHuio. AKWM-4149
obecneunBaeTr oO4YeHb BbLICOKYID 4acToTy o6HOBNeHus QopMbl curHana B ObICTPOM pexuMe.
«MeaneHHbIN» pexuM HaMepeHHOo 3amensnisieT o6HOBeHWe curHana.

15.2.1 Cnocob6 c6opa nHdopmauumn

Normal (Bbi6bopka): CraHgapTHas Bbibopka - O6bluHas AUCKPEeTM3auusi_B pealbHOM
MacwTabe BpeMeHn. B pexume ctaHgapTHOM BbI6OpKM ocuumanorpad 3anmcbiBaeT KaxAayr TOUKY,
NOMy4YeHHYI0 B pe3y/sibTaTe KaXAoro MHTepBana AWCKpeTusaumu. Bcero ocuumnnorpad moxer
ocywectButb cbop ao 100 M oTcyeTOoB B 3aBMCMMOCTM OT Tuna ocuyunnorpada u uymcna
NCNOMb3YEMbIX KaHanoB, B COOTBETCTBUM C BbI6paHHOM ANMHHOW NaMATM W MOSIOXKEHUEM
nepekntodatens BPEMA/AOEN. Pexum ctaHAApTHOW BbIOOPKWM yCTaHaB/IMBAETCA MO YMOJIYAHUIO NMpU
BKJIOUEHUN ocuunnorpada.

Peak (MukoBbli pAetekTop): Pexum «lMukoBOro JeTekTopa» MCMOSb3yeTca Afs
obHapyXeHnsl BCN/IECKOB AJINTENbHOCTBIO OT 2 HC W CHUXEHUS BEepOSiTHOCTU BO3HUKHOBEHUS
NCKaxeHnn npu oTtobpaxeHnn curHana. B 3ToOM pexume 3anoMUHAKTCA MUHUManbHble W
MaKCMMasibHble 3HA4YeHUs 3a BCe BpPeMS HaKOMJeHMs OTCYETOB. DTOT pexuMm yaobeH, Hanpumep,
npu uccnenoBaHMM CUrHana coaepXXalwlero perynsipHble KOpoTkue Bblbpocbl. Tak e B AaHHOM
pexume ocuunnorpad MoxeT oTobpasuTb BCE UMMYNbChl, ANUTENbHOCTb KOTOPbLIX COMOCTaBMMa C
nepnoaoM ANCKpeTM3aLmn.

B cneapywowem npumepe Ha ocuunnorpad nopaetcs nocnenoBaTeslbHOCTb WMMYNbCOB
ANnTenbHoCTbo 16,3 HC 1 yacTtoTom nosTopeHusa 200 Iy, yacToTa AuMckpeTmsaumm ocuunanorpada
5 Mebl6/c B pexume BbIGOPKM U MNUKOBOro pertektopa. Kak BMAHO, MNOCKONbKY WHTepBan
auckpetmsaumm (200 HC) 3HauMTeNnbHO 6osnblue ANUTENBHOCTU UMNynbca (16,3 HC), 3axBaT Y3KUX
UMMYNbCOB B pexuMme BblOOPKM 3aTpyAHEH, HO MUKOBbLIN AETEKTOP MOXET rapaHTMpoBaTb 3axsaT
KaXxgoro nMnysbca.

B ACQURE

Normal/Bbi6opka MnKoBbIN AeTeKkTop

49



15.2.2 YnpasBsieHue NnaMATbIO

MyHKT MEHI ynpaB/ieHus namMaTblo MNO3BOMSET onpeaenuTb, Kak ocuunnorpad 6yaer
BbIMOJIHATbL 3axXBaT CUrHana u 06paboTky BbIGOpPOK.

Auto/ABTO:

[JaHHbIN  pexXxuMm ynpaBneHuss namMaTblo yCTaHOBNEH Mo yMmon4daHuto. [locne Bbibopa
MakcMManbHoW rAybuHbl nNamatv, ocuunnorpad aBTOMATMYEeCKM HacTpauBaeT  4acToTy
AVUCKpeTM3aumm u rnybmHy namMsaTn B COOTBETCTBUM C BPEMEHHOW pa3BepTKOM.

MpuHUMN perynInpoBKN COOTBETCTBYET cneaytowen dopmyne:

Yactota auckpetusaymm = riybuHa namsatv / KosgpduumeHT pa3BepTkmn*10

MpumeyaHue: Noa MakCUManbHOM rNybMHON NaMSaTU MOHUMAETCS YCTAHOBJIEHHbIA BEPXHUNA
npenen obvemMa nNamaTu, BblagenseMmon ocuunnorpadgom. GakTmyeckme TOYKU BbIBOPKKU CBS3aHbl C
TeKyLle BpEMEHHOW pa3BEPTKOM M MOryT 6biTb MeHbLUE 3a4aHHOro obvema namatn. MHdopmauus
0 Jencreywowenn rnybuHe namMaTM M 4acTtoTe AUCKpeTu3aumum npu BbiIGpaHHOM Ko3adduuUMeHTe
pa3BepTKM oTobparkaeTcsa B nose geckpunrtopa "PassepTka”.

Fixed Sample Rate/®PunkcnposaHHas yacToTa ANCKpPEeTU3aLum:

B naHHOM pexuMe, YyacToTa ANCKpeTM3aunM MMeeT HUKCMPOBAHHOE 3HaYeHMe, ocunnnorpad
aBTOMaTu4yeckn peryaupyetr rybuHy namMaTm B COOTBETCTBUM C YCTAHOB/IEHHbIM 3HAa4YeHueM
KoadduuneHTa pa3BepTKM 1 NpMBeAEHHON Bbile (HGOpPMYSI0M.

15.2.3 Camonucey

Onsa nepexopa B pexuMm camonucua HeobxXxoAMMO HaxaTb KHOMKY Ha nepegHeln naHenwu
npubopa.

B pexume camMonucua ocuuniorpaMMa MeasieHHO oTobpa)kaeTcs Ha aKpaHe € npasBa Ha JieBo.
Mpn BKAKOYEHMN pexunMa camonucua KoadduUMEHT pa3BepTKM aBTOMaTU4YeCKU yCTaHaBMBAETCH
Ha 50 mc/gen, ecnu paHee 6bina Bk4YeHa 6onee 6bICTpas pa3BepTka, UIN HE U3MEHSETCS, eCnu
pa3BepTka 6bina 6onee 50 mc/pen. B pexume camonucua CMHXPOHM3auUMs OTCYTCTBYeT, YPOBEHb
CMHXpOHM3aUuum He oTobpaxaetcsa. PUKCUMPOBAHHOW TOYKOM OTCYETa SBMSETCA MpaBblii yron
3KpaHa W OTHOCUTCA K AOaHHOMY MOMEHTY BpPEMEHMN. Tak Kak Ha 3KpaH BbIBOAUTCA HeE
CUHXPOHU3NPOBAaHHbIM CUrHan, cnepoBaTenbHO, He oTobpaXkaeTca npeasanyck.

[Onsa ocTaHOBKM BbiBOAA CMIHana Ha 3KpaH HeobxoAMMO HaxXaTb KHOMKY .

Ons 04MCTKM 3KpaHa M MNOBTOPHOrO 3amnycka camonucua HeobxXxoAMMO MOBTOPHO HaXaTb
kHonky Run/Stop).

PexxuM camonucua pekoMeHAyeTCs WCNonb30BaTb ANS MCCAefoBaHuMs HMU3KOYaCTOTHbIX
CUrHanos M MMUTaumMm NEHTOYHOro caMmonucua.

15.2.4 Pe>XMM cerMeHTMPOBaHHOW NaMATH
KocHuTecb Ha 3kpaHe ocuunnorpada Acquire/CBOP WH® > Sequence/llocnegoBatr Ans
OTKPbITUA AMa/10roBoro oKHa

SEQUENCE
A. BK/TIOUYUTb UM BbIKJIIOYNUTb PEXUM i, Seq Acq Switch
CermMeHTUpOBaHHOW NaMsTH off

B. YcTaHOBKa uucna cerMeHToB*

Seq Segment

*MakcuManbHoe yucno cermedtos 80000 B

PexxMM cerMeHTMpOBaHHOW NaMATU 4BASETCA OAHMM W3 pexuMMmoB cbopa JAaHHbIX, Mpu
KOTOpOM He BCs obpabaTtbiBaemas AL uHboOpMauusa BbIBOAUTCA Ha 3KpaH. B pesynbTaTte
MakcuManbHas CKOPOCTb 3axBaTa MoxeT 6biTb 6onee 500 000 ocumnnorpamm/c, MexcerMeHTHoe
BpeMA 2 MKC, @ BEpOSATHOCTb perucrpaumMm KOpPOTKMX BblIGpOCOB B 3TOM Ciydae 3HauyuTeNnbHO
NoBbILLAEeTCs.

CerMeHTMpPOBaHHbIA PEXUM UMEET psif YHUKaNbHbIX BO3MOXHOCTEN. MCNonb3ys ero, MOXHO
OrpaHU4YUTb XON0CTOM MHTEpPBAS MEXAY 3anyCKaloWnMMmM CUHXPOUMMYIbCaMn ANs NocieaoBaTeIbHO
naywmx cermeHToB. [pubop MOXeT B Menbyamwmnx noApobHOCTSAX PerncTtpupoBaTb CNOXHble
NnocnefoBaTeNlbHOCTU COGLITUA 3a ANUTENbHbIE MPOMEXYTKU BPEMEHU, MPU 3TOM UIHOPUPYSA He
npeacrtaBasioWne MHTEpeca MNepuoabl «MpPoOCTOS» MexXAy 3TUMWU CObbITUAMU. Pexunm nossonser
TakXXe U3MepATb WMHTepBaibl BPEMEHW MexAay CObbITUSAMM B BblOpaHHbIX CerMeHTax, UCMosnb3ys
MaKCMMasnbHO TOYHYIO pa3BepTKY.
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B cerMeHTMpOBaHHOM pexumMme OocuuIorpaMMma COCTaBASIeTCS W3 OnpeaesieHHOro 4yucna
y4yacTKoB (CerMeHToB) (HUKCMPOBAHHOW ANMHbI. Perncrpaumsa CerMeHToB OCYLEeCTBASETCs Mo
YyC/I0BUAM 3anycKa pa3BepTKM. YNC/IO0 CEerMeHTOB WM YC/IOBUS 3amnycka 3a4aloTCs Mosib30BaTesieM.
Mpouecc perncrtpaumn cerMeHToB B BuAae Tabnuubl B NMowaroBoM pexumMme oTobpaxaeTcs B JIEBOM
BepxHel 4yacTu aKpaHa.

Mocne 3aBepweHusa cbopa AaHHbIX ocuwnorpad oTobpasuT BCe CerMeHTbl BMeCcTe Ha
3KkpaHe. Ecnm BamM HeobxoAMMO NpPOCMOTPETb WM MNpOaHaAM3NpOBaTb KaXAblh Kaap OTAENbHO,
MOMOXET pexuMm uctopum (nogpobHoctn cm. B paspgene «WUctopusi»). Pexum wucrtopum
npeaocTaBasieT METKM BPEMEHU ANS KAXA0ro CErMeHTa.

B pononHeHMe K MUMHMMM3auMM MepTBOrO BpPEMEHW, Apyroe nMpeuMyLlecTBO pexuma
CEerMeHTMPOBAHHOM MaMsATU COCTOMT B TOM, YTO OH MOXET 3axBaTbiBaTb W 3anuCbiBaTb peakue
cobbITMSS B TeueHue AAUTeNbHbIX NepuoaoB BpeMeHu. Ocuunnorpad MOXET 3axBaTbiBaTb
HECKONbKO COb6bITUIA, KOTOpble YAOBAETBOPSAIOT YC/OBUSM 3anycka, WrHOpUpys nepuoabl, He
npeacTaBsiloMe MHTEpPeca Mexay COCeAHUMMU COObITUSIMM, TEM CaMbiM MaKCMMasibHO MUCMOJb3ys
namsatb GOpMbl BOJSIHbl. Bbl MOXeTe WMCNOAb30BaTb MOJSIHYK TOYHOCTb BpPEMEHHOW LWwkKanbl cbopa
OAHHbIX 4515 U3MepeHus BblbpaHHbIX CErMEHTOB.

CermeHT 1 CerMmeHT 2 CerMmeHT 3
|

CoxpaHeHHanR
ocLUMAnorpaMMa
MNpumep:

Ha kaHan 1 nopaeTcs nocnenoBaTeslbHOCTb MMMYJ/IbCOB C NepuoaoM nosTopeHns 20 Mc.
BpeMmsa HapacTaHumsa uMnynbca coctaBnsieT 2 HC, a BpeMs cnaga - 200 HC; ANNTeNbHOCTb MMNYJbCa
coctaBnsier 200 Hc, a amnanTyaa pasHa 3,2 Vpp. Haxmute KHOMKY Ha nepeaHen
naHenw.

YCTaHOBUTb pexuM cBa3u Bxoda no kaHany 1 DC1M, a koadduumneHT oTknoHeHusa 1 B/aen,
BepTUKanbHoe cMelleHue - 4o 0. YCTaHOBUTbL YPOBEHb 3anycka paBHbiM 0.

& Utility & Display M Acquire ™ Trigger # Cursors & Meas EiAnalysis ._.;q, 5 TRIGGER

Timebase Trigger C1DC &
0.00s 5.00ms/div Auto 0.00V 164756
FULL 0.00V 100Mpts 2.00GSals Edge Rising 2023/12/6
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B 06bl4HOM pexmMe Ha 3KpaHe MOXHO MOoAy4YnTb 3 MMMynbCa C YacTOTOW AMCKpeTM3auumm 2
My Npyn MakcMManbHOW rnybuHe naMaTu.

YcTaHOBUTL pexmnm 3anycka «Single/OpaHOKpaTHbIW», Ko3dduumneHT passeptkn 100
HC/oen. Bknawuntb pexuM «Sequence/CerMeHTMpOBaHHas NaMsATb» U YCTaHOBWUTb
MaKCcuManbHOe 4ucno cermeHtoB (45976 B 3TOM npumepe, Ao 80 000 B 3aBUCMMOCTU OT
KonmyectBa namMatn n koadbduumneHTa passepTtkm). [oxaaTbCs 3aBeplieHns cbopa AaHHbIX, 3aTEM
BCE CUrHasbl, yAOBAETBOPSAIOLME YCIOBUAM 3anycka, oTobpa3saTca Ha aKpaHe.

@ Utility = Display M Acquire ™ Trigger # Cursors k. Meas R Analysis SEQUENCE

S
f=5

Seqg-Acquired:- 1081

Sag Acquined | 1081

Timebase Trigger
00V 0 100nsdiv Single
FULL f pts 2.00GSals Edge

B pexume «Sequence/CerMmeHTUpoBaHHasi NaMATb>» CUIrHaNA He oTobpaxaeTcsa Ha 3KpaHe
[0 Tex nop, noka He 6yaeT 3aBeplleH 3axBaT AaHHbIX. Bo Bpemsa cbopa AaHHbIX Ha 3KpaHe
oTobpaxkaeTcs CHETUMK, NOKa3bIBAKOLWNIA KONYECTBO MOSTYYEHHbIX CEFMEHTOB.

@ Utility © Display M Acquire ™ Trigger # Cursors bk Meas EiAnalysis S UTILITY

C1 DC1M Timebase Trigger C1DC =
1X 1.00v/ 0.00s 100ns/div Stop 000V 17:04:13
FULL 0.00V 2 00kpts 2.00GSals Edge Rising 2023/12/6

B naHHOM npumepe 45976 mMnynbcoB MOryT 6bITb NMOSYYEHbl C YACTOTOM AMCKpeTu3aumun 2
My Ha MakcMMmanbHoM rNnybuHe namsaTu.
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16 Uctopeus

Ocuunnorpad obecneuunBaetr BO3MOXHOCTb COXpaHeHune BCex ocuMNIorpamMm
NPUCYTCTBYOLWMX Ha 3KpaHe ocumnnorpada B BMAE MacCMBa JAaHHbIX, A0 HaXaTuUs KHOMKMK
Ha nepegHen NaHenu. B akTMBHOM pexmme cbopa AaHHbIX, AaHHble 3aMUCbIBAOTCS
HenpepbIBHO, MNpU AOCTUXEHUM MaKCMManNbHOrNO 4ucia KagpoB MPOUCXOAUT MX UMKINYHaSN
nepesanucek.

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

History List H HISTORY
his. acq.time
A. BKNOUYNUTb MU BBIKTIOYNTL PEXUM History
45976 17:04:10.170124
ncropuu
B. B 45975 17:04:10. 150125
. BBop HOMepa kappa
c. B 6 45974 17-04:10.130125 Frame No.
. BKAOUMTb MAK BbIKAOYUTL Tabnuuy
45973 17:04:10.110125 45976145976
D. Twun otobpaxeHus BpeMeHU B
45972 17:04:10.090126
Tabnuue
45971 17:04:10.070126 off
E. Bbibop pexuma BOCNpounsBeaeHuns
45970 17:04:10.050127 List Time Type
F. BocnpoussegeHune Hazag W yP »)
Delta T
aBTOMaTU4eCcKHu
Nay3a Playing Mode E

BocrnpousBeneHune Bnepes Single Step

aBTOMaTU4eCcKHn

|

G. YcTaHOBKa MHTepBana BpeMeHu
Mexay ABYMsS KagpaMmu npwu
aBTOMaTMYECKOM BOCMpPOUN3BELEHUM

H. Tabnwunua, otobpaxkaeT MHAEKC Kagpa

>

N METKY BPEMEHUN ANA KaXAaoro

Kagpa.
AP Interval Time

1.00us

Ocumnnorpad aBToMaTU4YeCKM COXpaHAeT nony4veHHble kagapbl. OH MoXxeT XpaHuTb Ao 80 000
KagpoB, HO MX KOSIMYECTBO MOXeT BapbMpOBaTbCs B 3aBUCUMOCTU OT rNyObMHbI NAaMATU U HacTpoek
KO3 PUUMEHTA OTKIOHEHUSA. BKIOUMTE peXUM UCTOPUU, TOrAa COXpPaHEHHble Kaapbl MOryT 6biTb
BbI3BaHbl N N3MepEHbI.

Mpoaomxute C NpMMepoM B pasgene Bbiwe. B pexume nocnenoBaTesibHOCTU BCE CUrHanbl,
KOTOpble YyAOBAETBOPAIOT YCNOBUAM 3anycka, oTobpaxalTcs Ha aucnnee. EcnmM BaM HYXHO
HabnaaTb 0AWH Kaap, Bbl MOXeTe MCMO/Ib30BaTb PEXMM UCTOPUMN.

Ona BblbOpa KOHKpPETHOro Kagapa, HeobxoAMMO BKAKUYUTL PEXWUM WUCTOPUKU, ABaXAbl
KocHuTecb obnactm Frame No/HomMmep kaapa, nocre 4dero nosABuUTCA BupTyasnbHas uudposas
KnaemaTypa. Beectn uncno, HanpuMmep «5412», yTobbl BoibpaTh 5412- cermeHT (hpenm).

G
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SIGLENT

@ Utility & Display m Acquire ™ Trigger # Cursors k. Meas EAnalysis f=50.00094Hz HISTORY

History

Frame No.
5412/45976

on
a
Playing Mode

Single Step

4

C1 DC1M Timebase Trigger ciDC =
1X 1.00V/ 0.00s 100ns/div Stop 0.00V 170553
FULL 0.00V 2.00kpts 2.00GSals Edge Rising 2023/12/6

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

Onsa npocmoTpa nHdopMaumn No BpeMeHHOM MeTKM BblIGpaHHOro Kaapa, HeobxoamMMmo:

B pexume wuctopum BKAOUUTL oOTo6paxeHne Tabnuubl, KOCHYBLWMCbL MYHKTa MEHI0
List/Tabnuua pana BkAOYeHUa oTobpaxkeHusa Tabnumubl CO CNMCKOM KaapoB. B Tabnuue
oTobpa)kaeTcs CNUCOK KaapoB C BPEMEHHOW METKOM, B AaHHOM npuMmepe 6yaeT oTtobpaxxaTbcs
MeTKa COOTBETCTBYOLWas Kaapy 5412.

PaspelweHne no BpeMeHN COCTaBASET MUKPOCEKYHAbl. BpeMeHHble MeTKu MOryT UMEeTb ABa
BapuaHTa oTobpaxeHus, AcqTime/Bpemsa C6opa wnn Delta T/Pa3Hnuya BpemeHn, Acq Time
cooTBeTCTBYeT abCcontoTHOMY BpeMeHW Kagpa, CMHXPOHU3MPOBAHHOMY C 4acamu ocuunnorpada
peanbHOro spemeHu; Oenbta T - 3TO MHTEpBan BpeMeHu cbopa AaHHbIX Mexay CoCeAHUMU ABYMS
Kagpamu, OH MoKasaH Ha cneaywwen amarpaMme kKak 20 MC, 4TO COOTBETCTBYeT nepuoay
dakTnyeckoro curHana.

History List
his. deltat
5412 00:00: 00. 020000

History List
his. acg.time
5412 16:50: 38. 905412

5411 16: 50: 38. 885412 5411 00: 00: 00. 019999
5410  16:50: 38. 865413 5410  00:00: 00. 020000

5409  00: 00: 00. 019989

5409  16:50: 38. 845413

5408 16: 50: 38. 825414 5408  00:00:00. 020000

5407 16: 50: 38. 805414 5407  00:00:00. 020000

5406  16:50:38. 785414 v

AcqTime/Bpemsa C6opa Delta T/Pa3Huua BpeMmeHu

5406  00:00:00. 019999 v

B nononHeHWe K yKasaHUio Kagpa BPYYHYIO, PEXUM UCTOpUM NogaepXunBaeT aBToMaTnyeckoe
BOCMpou3BeeHmne:

HaxaTb yHKUMOHANbHYIO KiaBuwy II, 4TO6bLI BOCMPOMU3BECTN CUTHAM C TeKyLLlero kagpa Ha
nepBbIi.

HaxaTb dyHkunoHanbHyto knasuwy Hl, 4to6b ocTaHoBUTL BocnponsseaeHime.

HaxaTb yHKUMOHANbHYIO KiaBuLy A, yro6b BOCMNPOM3BECTU CUTHas C TeKyLlero Kagpa Ao
nocnenHero.

KocHutecb nyHkTa Interval Time/UHTepBasn BpeMeHu, 4TObObl KOHTPOAMPOBAaTb CKOPOCTb
aBTOMaTU4YeCcKoro BOCMpousBeaeHus. B npouecce aBTOMaATUYECKOro BOCMAPOU3BEAEHUS CUCOK
aBTOMaTU4YeCKM NPOKpyyMBaeTca A0 TeKyllero Kaapa.
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17 YBEJINMEHUNE (PACTAXKA) CUTHAJA (ZOOM)

OyHKUMa  pacTaxku (ZOOM) wucnonb3yeTcs A8  YBEJWYEHUS  BblAENEHHOMW  4acTu
OoCUMINOrpaMMbl U AETaSIbHOIO M3YyYEHUS CUTHana.

Ona BkA4YeHUs GYHKUMM PacTSXKM HeobxoAMMO HaxaTb perynsarop c€-Hc/S-nS. 30Ha
PacTSXKU BblaeneHa ABYMS BepTMKaNbHbIMU KypcopaMu. MI3MeHeHne pa3Mepa OKHa PacTsiKKu

OCYLLEeCTB/SETCS BpaweHneM perynstopa Bpemsa/penenme (c-Hc/s-ns).
[Ans BbIxo4a U3 pexunMa pacTsaKKm HeobxoaMMOo NOBTOPHO HaxaTb perynsatop c-Hc/S-nS.

SIGLENT Trig'd

f=2.000036MHz SEQUENCE

@ Utility & Display M Acquire ™ Trigger # Cursors B Meas BiAnalysis

OKHO pacTsiXKu

@ [eckpunTop OKHa pacTsXku

C1 DC1M| Z1 Timebase Trigger C1DC
1X 1.00V/ 100ns/ 200mV/ 0.00s 500ns/div Auto 000V 17:22:10
| FULL 0.00V| 0.00s 1.92v 10.0kpts 2.00GSals Edge Rising 2023/12/6

O6nacTtb, He nNokpbiTass cepbiM OHOM B OCHOBHOW 06nactu opMbl curHana, npeacTaBnsieT
coboil amanasoH, KOTOpbIN Heobxoammo yBenuuuTb (obnactb yBenuyeHus). [nos poctyna K
HaCTpOMKaM OKHa PacTsSXKWM KOCHWUTECb [AeCKpuUnTopa pacTsXku. B  agaHHOM npumepe 3TO
peckpuntop Z1. OTKpOEeTCs OKHO KaK MoKa3aHO Huxe.

Z1
Horizontal Vertical

Timebase Scale
10.0ns/ 200mV/

« Coarse

Delay Center
0.00s 1.92Vv

Zero Zero

Close Zoom Reset Zoom

55



FopusoHTanbHOe nonoxeHne obnactm MacwTabupoBaHUs, TFOPU3OHTA/IbHOE MOJIOXKEHME
¢dopMbl CMrHana, ropmMaoHTajsbHbIM MacwTab okHa MacwTabupoBaHMa M FOPU3OHTaNbHbIA MaclwTab
OCHOBHOIO OKHa MOIyT yNpaBAAaTbCA Pa3/INYHbIMU XKECTaMM, KaK yKa3aHO HUXE:

Zoom [Ow: 1.00us/div, Delay: 1.44us

OTperynupyite ropm3oHTanbHoe MnonoxeHne obnactm MacwTabmpoBaHus, nepeTackuBas
BJIEBO WM BNpPaBO MacwTabupoBaHus, nam 061actu oCUUAIOrpaMMbl.

acqure [ Deplay &) Analysis B unu

OTperynupyiiTe ropusoHTaslbHOE TMOJMIOXXEHWE CUrHana, nepeTalmMB BJIEBO WM BMPaBo

obnactb okHa MacwTabupoBaHus

Cusiiv, Dolay: 0.00s]
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18 CUCTEMA CUHXPOHU3ALUUN (TRIGGER)

CncrteMa CMHXpPOHM3auunM NMo3BossieT onpeaenuTb YCNoBMA 3anycka curHana. Korga curHan
KaHana CMHXPOHM3aLMN COOTBETCTBYET 3aZaHHbIM yC/I0BUAM, ocuuManorpad ocywecrsnseT 3axsar
curHana un ero crabunbHoe oTobpaxeHmss Ha 3kpaHe. B undpoBbix ocuuanorpadax BXOAHOM
curHan otobpaxaeTcs HenpepbiBHO, HO TOJIbKO BbIMOJ/IHEHME 3aA4aHHbIX YCIOBUA CUMHXPOHM3aLMUn
rapaHTMpyeT ctabunbHoe oTobpaxeHue curHana.

Huxe npuBepgeHa cxema cbopa uHdopMaumun. [lonoxeHne TOUYKM 3anycka pasBepTKu
onpefensercs KOHTPOJSIbHOW TOUKOM BPEMEHWU W YCTAHOBJIEHHOWM 3a4epXXKoW 3anycka.

Touka 3anycka pa3BepTKu

Mpeasanyck lMocnesanyck

N _/
e

MamaTte ocunnnorpada

HacTpomkn cxeMbl CUMHXPOHM3AUWMM AOSKHbI 6blTb OCHOBaHbl Ha OCOB6EHHOCTSIX BXOAHOrO
CUrHana, 3To ycnosue Heob6xoamMo A 6bICTPON HAaCTPOWMKKM U 3axBaTa cuUrHana.

Ocuunnorpadbl  cepun  AKUM-4149 o6napatoT pas3BUTON  CUCTEMOM  CUHXPOHM3aUUu,
obecneunBawoLlen cnegyrowme ycnoBus 3anycka: no GpoHTy, MO CKOPOCTU HapacTaHus pOHTa,
no ANUTEeNbHOCTM wuMmnynbca, TB (BMAEO) CUrHasoM, MO MHTEpBany Mexay WMnynbcamu, Mo
napaMeTpaM OKHa, NO paHTy, no wabnoHy (normyeckne ycnoBus), OTOXEHHbIA 3anyck, Mo
3apaHHon nocnegosaTtenbHoctn (IIC, SPI n ap.).

18.1 WMCTOYHMK CUHXPOHM3aLUN

B kauecTtBe UCTOYHMKA CUHXPOHM3aumm B ocumnnorpadax cepum AKUM-4149 moxeT 6biTb
BblbpaH aHanoroebin kaHan (CH1, CH2, CH3, CH4 / KAH1, KAH2, KAH3, KAH4) nan moxert
6bITb BbIMOMIHEHA CUHXPOHM3aUMa OT ceTn nutaHusa (AC Line / CeTb).

Onsa Bblbopa MCTOYHMKA CUMHXPOHM3AUMN HEO6X0AMMO HaxaTb KHOMKY Ha nepegHemn
naHenn ocuwmnnorpada, B OTKPbIBLWIEMCA MEHK KOCHUTEeCb nNyHKTa Source/VICTOYHUK B
OTKpbIBLUEMCS OKHe BblbpaTb MCTOYHUK CMHXPOHU3ALMMN.

BbI6bpaHHbIN MCTOUYHMK CUMHXPOHM3auUMK oTobpaxaeTcsa Ha geckpuntope CUHXP, B HUXKHEM
npaBoM Yy 3KpaHa.

AHanoroBbIN BXOA:

CurHanbl C aHanoroBbiX KaHanoB MoOryT ©6biTb BbibpaHbl B Ka4yecTBe CUrHasaoB
CUHXpoHM3aumn. CUHXpPOHM3AUMA MO aHasoroBOMY KaHany BbIMNOSHAETCH, AaXe ec/in OTK4eH
BbIBOA, KaHana Ha 3KpaH ocuunnorpada.

CeTb:

B KauecTBe MWCTOYHMKA CUrHana CUHXPOHM3auUMM MOXeT ObiTb WMCNOMb30BAHO CETEBOE
nepeMeHHoe HamnpsbkeHne Ha BXxo4e pasbemMa nuTaHua ocuunnorpada. [daHHbIi  MCTOYHMK
CUHXPOHM3AUMN MOXeT O6bITb WMCNOMb30BaH ANA OTObpaXKeHUs OTHOLWEHUA MeXAYy CUrHasoMm
(HanpuMep, ocBeTUTESNIbHble YCTPOUCTBA) WM NuUTaHuUsa (NuTaHue npubopa). Tak Xe, MUCTOYHMUK
CMHXPOHM3AUMKN OT CeTM MOXeT OblTb MCMOSb30BaH AJ19 CMEXHbIX W3MEpPEeHWW 3HepreTukn aAns
CTabunbHOCTU CUHXPOHMU3ALMKN CUITHAMa C BbiXoAa TpaHcdopMaTopa.
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18.2 HacTpoiika CMHXpPOHM3auum
KocHuTecb nons AeckpunTtopa CUCTEMbl CUMHXpOHM3auum (Trigger) ans [oCcTyna K MeHto
6bICTPbIX HACTPOEK CMHXPOHM3aUMK. nanoroBoe oKHO 0To6pa3nTcs B NpaBoOM 4YacTu 3KpaHa.

Trigger A. Tekywuih ypoBeHb 3arnycka
B. CTtpenku ans naMeHeHuns ypoBHS 3arycka
Level C. YcraHoBKa ypoBHS 3anycka Ha 50% ot
0.00V = YPOBHS curHana
B D. Pexwum pabotbl paszseptkn ABTO (AUTO)
Set to 50% C v E. Pexwum ogHOKpaTHOro 3anycka pa3BepTKu
(Single)
_ F. Pexwnm xaywen passeptku (Normal)
Auto Single Normal Force G. PeXuM npuHyauTeNnbHOW pa3BepTKu

D = F G (Force)

Pexxum pa3BépTku onpepensier nopeaeHue ocumnnorpada Bce ocTanibHOE BPeEMS OT/IMYHOE OT
MoMeHTa 3anycka. Ocumnnorpad npeanaraeT YeTbipe pexuMma pasBepTKu:

e aBTOMATM4YECKUN;

* OKAYWNIA;

e OOHOKpATHbLIN;

e ((popcMpoBaHHbIN

Onsa Boibopa pexunma paboTbl pa3BepTkiM HEOHXOANMMO HaxaTb OAHY M3 KHOMOK ,
n Ha nepenHer naHenu ocuunnorpada B none 3AMYCK.

ABTO (AUTO): 5TOT pexuM pasBepTKU MO3BOSISET ocuuanorpady permctpmpoBaTb AaXe Te
CUrHanbl, KOTOpble He COOTBETCTBYIOT YCAOBMIO 3anycka. [puM OTCYTCTBMM MYCKOBOro CuUrHasna
COOTBETCTBYIOLLErO YC/A0BUAM 3anycka ocuuniorpad 4epes onpeaenieHHbln nepuos (Kak
onpeaeneHo HacTPOMKOW ANUTENbHOCTU pa3BepTKU) Mpou3BeaeT camMo3anyck. B cnydae Takoro
dopcMpoBaHHOro 3anycka npouecc otobpaxeHns 0CUMANOrpaMMbl HA dKPAHE HUKaK He CBsA3aH C
CaMMM CUTHaNoOM, MO3TOMY ec/n NOSABNSEeTCS AENCTBYIOWMIM NYCKOBOW CUrHan, To nsobpaxeHue Ha
3KpaHe CTaHOBATCH cTabunbHbIM. Jllobon dakTop, Bbi3biBaOWMA HECTAabMIBHOCTL (POPMbI CUrHana,
MOXeT 6biITb 0OHapyXeH B pexunMme aBTOMATMYECKOro 3arnycka, HanpuMmep, Npyv NpoBepKe Bbixoaa
NCTOYHMKA NUTAHUS.

XAOYLMIA (Normal): >xAywuii pexuMm nepesoauT ocuunnorpad B pexuMe OXuAaHWUS
BbIMOSIHEHUSA YCAOBUN CUHXPOHM3auMn mn ocumnnorpad byaer perncrpuposaTb HOpMYy CUrHaANOB
TONIbKO MPUW BbIMOJSIHEHMWN YCNOBMI 3anycka. Mpu OTCYTCTBUMM 3TUX YCNOBUI ocuunnorpad XAt mx
NosIBIEHNS N Ha dKpaHe COXpaHseTcs npeabiaylas ocumaiorpaMma, ecsim 3To BO3MOXHO.

OAHOKPATHbIA (Single): B pexwuMe 0AHOKpPATHOro 3amnycka Mocne HaXaTus KHOMKKU
ocumnnorpad XAET BbINOJIHEHUA YCNOBWUI 3anycka. MNpu X BbINOAHEeHMU ocuunnorpad
perucTtpmpyeTtr oAaHy @opMy cCurHana W ocTaHaBnMBaeTCsd. [1OBTOPHbIA OAHOKPATHbIA 3anyck
BO3MOXEH MPWU HaXaTUM Ha KHOMKY .

NPUHYAUTEJIbHbIN (Force): He3ameanUTeNbHOE BbINOMHEHWE Pa3BEPTKM, Aaxe ecnin He
BbIMOIHEHO YC/IOBME CUHXPOHMU3ALMUN.
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18.3 YpoBeHb 3anycka
Touka 3anycka onpeaensercs ypoBHEM 3anycka M BbIBOpOM Hak/oHa (NONOXMUTENbHbIA UK
oTpuuaTesibHbIA (QPOHT).

YpoBeHb 3anycka — [loporosoe HanpsixeHue (B), Npn KOTOPOM NPOMCXOAMT 3anycCk.
Monb3oBaTenb MOXET YCTaHOBUTb YPOBEHb 3anycka, A/ BblIbpaHHOro aHa/s0roBoro KaHana,
noBopaymBas KHonky-perynstop Trigger/YpoBeHb.

Mpn HaxaTum KHomku-perynsatopa Trigger/YpoBeHb,

CcuUrHana sanycka Ha 50 % amMnamTyabl ocuMANOrpamm.
4

YpoBeHb 3anycka oTo6paxaeTcss MapKepoM N pacrosioXXEHHbIM B JIEBOM YacTU dKpaHa.

mmo O w >
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Bbi6Op TMNa CMHXPOHM3ALNU

BbI6Op NCTOUHMKA CUHXPOHM3ALUN

Bbi6op TMna HaknoHa

Bbi6op TvNa 3a4epXXKU CUHXPOHU3aLNK

Bbibop TMNa cBA3m

BKNOUMTE / BbIK/IHOUYUTE NOAABJ/IEHNE LLIYMOB.

Korna dyHKUMS  BK/OYEHa IUCTepesnc  Tpurrepa
YBENMYMBAETCA, MNO3TOMY MOMEXOYCTOMYMBOCTL LEenu
Tpurrepa Bbille, HO 4YyBCTBUTENbHOCTb Tpurrepa

yxyalwaetcs

NPpoONCXoanT YCTaHOBKa YPOBHA

TRIGGER

Type
AYP
Edge

Source
C1

Slope

C
Rising

Holdoff
D

None

Coupling
E
DC

Noise Reject
F

on



18.4 Bwuabl CMHXpPOHU3aAUNMU
Bua cnHxpoHusaummn BblbMpaeTcs B MEHIO HAaCTpOeK CMHXPOHM3aunu, Anas 3Toro Heobxoammo:
1. HaxaTb KHOMKYy Ha nepegHen naHenu npubopa.
2. B oTpbiBWEMCSA MeHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.
3. OTKpoeTcs OKHO BblbOpa Bnaa CUMHXPOHU3aALUMN.
Ocuwunnorpadsbl cepun AKUM-4149 nogaepxxmeatoT cregyowme Bmabl CUHXPOHU3aLWN:

Edge/®pOHT — CMHXpOHU3aLUMS NO DPOHTY

Slope/HaknoH — CMHXPOHM3aLUMs NO CKOPOCTU HapacTaHus
Pulse/IMNynbC — CMHXPOHM3AUNS MO ANIUTENbHOCTM MMNYJbCa
Video/Bnaeo — CMHXpOHM3aumMs No napaMmeTpaM BUAEOCUIHana
Windows/OKHO - CMHXpPOHM3aumsa rno napaMeTpaMm OKHa
Interval/IHTepBan - CMHXPOHM3aLMsS MO BPEMEHHOMY MHTEpBany
Dropout/OTnoXeHHbIN - OT/I0XEHHbIN 3anyckK

Runt/PaHT - CMHXpOHM3ALMSA NO paHTy

Pattern/LLUabnoH - cMHXpOHM3auMa Mo 3ajlaHHOMY WabnoHy

Serial/lMocnepoBaTenbHble AaHHbIE — CUHXpPOHM3aUMsa NO cobbITMIO B

rnocnenoBaTenbHOM WNHE

Qualifited/MNo kayecTBy — CMHXPOHM3AUNS NO ABYM COBbITUAM

Nth Edge/Mo N¢ dpoHTa - 3anyck no N9 ¢dpoHTy, mocne ykasaHHOro
BpeMeHM NnpocTos

Delay/3aaepxka — 3anyck, Koraa BpeMs 3aAePXXKWU MeXay MCTOYHMKOM A
M UCTOYHWKOM B COOTBETCTBYET npefesibHOMY YCNOBUIO

Setup/Hold/HacTpolika/Yaep>xaHne - 3anyck, Korga BpeMsi YCTaHOBKWU

U BpeEMA yaepXaHna COOTBETCTBYIOT NpunaebHOMY yCNOBUIO
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18.4.1 CuHxpoHu3auuna No ppoHTy

3anyck no (ppoHTYy sIBASETCS NPOCTEMLWMM TUMNOM 3anycka. 3anyck no (poHTY NpoMCXoauT,
Korga CuUrHasn nepecekaeTr aMnauTyAHbIN MOPOr, Kak C NOJIOXUTENbHbIM, TaK U C OTpuUaTeSbHbIM
HaK/IOHOM, C BO3MOXHOCTbIO YAepXaHUa 3anycka no 3agaHHOMY BpEMEHHOMY UHTepBany.

MonoXuTenbHblii OTpuuaTenbHbIi
dpoHT dpoHT

""""""""""" s~ - - YpoBeHb 3anycka

vk w

3anyck 3anyck
HaxaTb KHOMKy Ha nepegHen naHenn npubopa, 4Na nepexoga B MEHK HACTPOeK

CUHXpPOHU3aUNN.
B OTKpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3KpaHe 3Hadka «OpoHT»

KocHuTecb nyHkTa Source/UICTOYHUK v BbibpaTh UCTOYHUK CUIrHaNa CUMHXPOHM3aLMK.
KocHutecb nyHkTa Slope/Hak/sioH v BbIGpaTb CUMHXPOHU3ALMIO NOMOXUTENbHBIM (PPOHTOM
(Rising/PocTt), cuHxpoHmsaumo oTtpuuatenbHeiMm dpoHToM (Falling/Cnapg) wnm
CUHXpOHU3auuto no nbomy ¢poHTy (Alter/Monepem), KOTOpbIN OO6HAPYXEH MeEpPBbIM.
MoBepHYTb perynatop Ha nepeaHen, B none ynpaenenus 3AMNYCK, ans ycTtaHOBKU
YpOBHS 3anycka.

KocHutecb nyHkTa Holdoff Close/Yaepx BbIKJlI pna BkAo4eHUs GYHKUMU 3a4epXKu
3anycka. [ns yCTaHOBKM BpEMEHW yAepXaHusa 3anycka HeobxoaMmo MCnonb3oBaTb
YHUBepCcasnbHbIA perynsatop

NMpuMmeuaHue: [lpu HaxaTum KHomku |Auto Setup| Ha nepegHen naHenu npubopa
ocumnnorpad BbIMOMHUTL aBTOMATUYECKYHD HACTPOMKYy MapaMeTpoB ocuwnnorpada, Ans
ONTUManbHOIro OTOBPAXKEHUS CUTHaNA U BbIGEPET PEXMM CUHXPOHM3ALNKN MO DPOHTY.
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18.4.2 CvMHXpOHM3ALMSA NO CKOPOCTU HapacCTaHUSA.

3anyck No 3alaHHOW CKOPOCTU HapacTaHus unm cpesa dpoHTa, onpeaensieMon NpoxoaoM OT
nepeceyeHus B Ao nepeceveHuMs A NOpPOroBbiX YPOBHEN B Te4eHMe BpeMeHu, KoTopoe 6onbluie,
MeHblUe, HaxoaMUTCA B nNpepenax WM BHe MnpeaesioB YCTAaHOB/IEHHOrO BPEMEHHOro WHTepBana.
MoporoBble BENNUMHBI TaKXe MOXET ObiTb 3a4aHbl.

BepXHWUi NOpPOroeblii ypoBeHb

HWXHWIA NnoporoBeklil YpOBEHb

CKOpOCTL HapacTaHusa

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

KocHuTech nanbuem Ha aKpaHe 3Hayka Slope/HakioH
KocHuTecb nyHkTa Source/UICTOYHUK v BbibpaTh UCTOYHUK CUIrHaNa CUMHXPOHM3aLUMK.
KocHuTecb nyHkTa Slope/Haks10H n BbibpaTb CUMHXPOHM3ALMIO NONOXUTENbHbIM (DPOHTOM
(Rising/PocT) nnu cnHxpoHmnsaumio otpmuatenoHbiM ¢dpoHToM (Falling/Cnap).

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

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

7. KocHuTecb kHonkn MeHw Upper Value/BepxHee 3Ha4y pAns yCTAHOBKM 3HAYeHus
BEepXHero BpeMeHHOro 3HayeHuns. YCTaHOBKa 3HAYEeHUS OCYLLEeCTBASETCS YHUBEpPCalbHbIM
perynatopoM. 3aTeM KOCHUTeCb KHonku Lower Value/HwxHee 3Hay pns yCTaHOBKM
3HaYeHUS HUXHEro BPEMEHHOro 3HayeHus. HumxHee BpeMeHHOe 3HayeHue, He MOXeT
6bITb BbllLE BEPXHEro 3HA4YEHMS U Ha 06opoT.

8. YcTaHoBMTE NOPOroBbI YpOBEHb. YCTAHOBKY MOXHO BbINO/IHUTL ABYMS criocobamu:

8.1.4nsa 3Toro Heob6xo0AMMO KOCHYTCS AeCKpunTopa

kAW

Trigger
CVHXp M B OTKpbIBLLEMCS OKHe BblibpaTb Level
Upper/Bepx Ypos3Hau wnwn Level Lower/HuxH Level Upper ¢
YpoB pAna yCTaHOBKW 3HA4YeHUS BepxXHero uau 1.12V

HUXXHEro MnoporoBoro  YpoBHS.  YCTaHOBKa
OCYLLeCTBASAETCAd C [MOMOLWbIO  BUPTYyasbHOMU
KNaBuaTypbl WAW KYPCOPHbIMW KHOMKaMW Ha
aKkpaHe npubopa.

8.2.0na yCTaHOBKWM MOPOroBOro YpPOBHS MOXHO
WMCNoNb30BaTb perynatop B nose 3anyck. 8
MoBoOpOT perynsatopa W3MeHseT  3Ha4yeHue Auto  Single Normal Force
MOpOroBOro YpOBHS, HaxaTue Ha perynsaTop
nepekn4yaeT BBOA MeXAY BEPXHUM W HUKHUM
3Ha4YeHuneM.

Level Lower
1.07V

Automatic Level Setting

9. KocHuTecb KHOMKK ynpasneHuns Holdoff/YaepxaHue nns BkNoUYeHNs GyHKUNM 3a0EPXKKN
3anycka. [N yCTaHOBKW BpPEMEHM YyAep)XaHus 3anycka HeobXxoamMMmo MCrnonb3oBaTb
YHUBEpCasbHbIA perynsaTop.
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18.4.3 CvMHXpOHM3aLMSA NO YCNOBUAM AJZINTENIbHOCTU UMNYJIbCa

3anyck No OKOHYaHUIO MNONMOXWUTENbHOro WMNAM  oTpuuaTenbHOro WMMMNynAbca, Koraa
ONNTENBbHOCTb  MMNynbca 60nblue, MeHblle, HaxoAWTCA B npejenax WIn BHe nNpeaenos
YCTaHOB/IEHHOW ANUTENbHOCTMU.

OnutenbHoOCTb

MNONOXUTeNbHOIro wlmnyn bCa
I

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

] 1
OnntensHocTb
oTpuUaTeNnbHOro UMnNynbca

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

KocHuTech nanbueM Ha aKpaHe 3Hayka Pulse/Mmnysbc H .

KocHuTecb nyHkTa Source/UcTo4HmK v BbI6paTb UCTOYHUK CUTHaNa CUHXPOHM3aUNnN.

MoBepHYTb perynsatop Ha nepegHen, B NoJsie yrnpaBleHUs CUHXPOHM3aLMER,

ANS YCTaHOBKM YPOBHS 3anycka.

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

6ynet BbINOSIHATLCA CUHXPOHM3aLMA Positive/llonoxutenbHas unm

Negative/OTpuyatenbHas.

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

CUHXPOHM3aUMN:

e <= - [INUTENbHOCTb UMMNYSIbCa MEHbLUE 3aJaHHOI0 3HAYEHUS.

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

f=— 100 Hc —=] 100 He—]
_ | I -

o >= - [INNTENbHOCTb MMNyNbca 6onblue 3a4aHHOI0 3HaAYEHMS.
Mpumep: npwu yctaHoBku ycnosus > 100 Hc, 3anyck npou3ongetr npu obHapyXeHumn
MMNyAbca C AnnTenbHoCcTbio 6onee 100 Hc.

-3anyck

=100 Hc—=] |=100 Hc—] I_.BanyCK
l | I

e [--,--] - Korma AnuTenbHOCTb uWMNynbca 60sblue HWMXHEro npegena M MeHblue
BepxHero npegena.

Mpumep: npu yctaHoBku ycnosmsa > 100 Hc U < 300 HC, 3anyck npousonaer npu
obHapy>XxeHnn MMnynbca B YKazaHHOM Avana3oHe, Mmexay 100 n 300 Hc.

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

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




18.4.4 CuvHXpoHM3aumsa no napamerpam TB curHana

B 3TOM pexume cxemMa CUHXPOHM3AUUM [aeT BO3MOXHOCTb CUHXPOHM3AUMW MNONHOro
TEeNeBM3MOHHOIro CcurHasna, Bblbopa MONAPHOCTM BuAeOCUrHana, Bbibopa CUCTEMbl LBETHOMO
TenesmaeHus, soibopa TB-cTpokn, n TB nona. Ocumnnorpadbel cepumn AKUM-4149 noppepxxusatoT
CUHXpOHM3aUMID Mo cregywwmMm  TunaMm uBeTHoro TeneBuaeHus: NTSC, PAL, HDTV wu
NONb30BaTE/IbCKUA BapMaHT HacTpoek BnaeocurHana.

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

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

KocHuTecb nanbLeM Ha 3KpaHe 3Hayka Bugeo

KocHuTecb nyHkTa Source/UcTo4HmK v BbiIbpaTb UCTOYHUK CUTHANa CUHXPOHM3aUNK.
MoBepHYTb perynstop Ha nepegHen, B nose ynpaB/ieHUs CUMHXPOHW3auuen, ans
YCTaHOBKW YPOBHS 3anycka.

6. KocHuTecb nyHkTa Standard/CraHaapt nns Bbibopa BuAeo cTaHaapTta. Ocuwunnorpadsl
cepun AKUIM-4149 nogaepXmBarT cneayrowive Bmabl BUAEO CTaHOAPTOB:

uhw

CraHgapt Tnn CnHxponMnynbc

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

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

YacTtoTta Kkagpos

25Ty, 3010y, 50y, 60 'y

Yucno cTpok

300 ~ 2000

Yucno noneun

1,2,4,8

YepeccTpouyHasn 1:1, 2:1, 4:1, 8:1

pasBepTka

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

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

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

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

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

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

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

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

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

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

7. KocHuTecb nyHkTa Sync/CuHxp. Ans Bblbopa ycnosusa 3anycka. Ona nwboro Tuna
TENEeBM3MOHHOM0 CUrHasaa MOXHO 33a4aTb TUMN  CUHXpPOHM3auun Any//lloboki unnu

Select/Bbibop.
Any/J1t060% — CUHXPOHM3ALUUNS MO IIO60MY rOpU3OHTASIBHOMY CUHXPOUMMYJIbCY;
Select/Bbibop - BbIGOp MNoONs M CTPOKM CUHXPOHM3auun. [Ona Bbibopa HaxaTb KHOMKY
ynpaBnenms MeHwo Line/Ctpoka wnw Field/l[lone, BbibpaTb 3HauyeHME YHUBEpPCAJIbHbIM

perynsaTopom.
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Huxe B Tabnuue npmBeneEHa MHCbOpMaLI,MH O KoJm4yecTtBe CTpPOK B none And Kaxaoro um3
BMnA€eO CTaHAapTOB.

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

18.4.5 CuvMHXpoOHM3aLUMsa NO NnapaMeTpaM OKHa
B 3TOM pexmMme CUHXPOHM3aAUUM 3arnycK MPOUCXOAWUT, KOrAa YpOBEHb CUrHasa BbIXOAUT 3a
npeaenbl YCTAaHOBIEHHOI0 «OKHa» (nepecekaeT BEPXHIOK WUIN HMXXHIOK FpaHuubl).

rOpW30HTaNbHbLIK MapKep 3anycKa

BepxHana
rpaHvLa

HUuM¥HAAR
rpaHMLa

Ectb ABa BMAa OKOH: abconoTHoe u oTHocuTenbHoe. OKHa MMeKT pasfiMyHble MeToAbl
KOPpPEKTUPOBKM YpOBHS 3anycka. lMpu Bbibope okHa abCoONOTHOrO TWMA, HWXHWUA U BEPXHUN
YPOBEHb 3anycka MOXHO peryamMpoBaTb COOTBETCTBEHHO C MOMOLLbIO PYYKN perynsaropa yCTaHOBKM
ypoBHA. [lMpn BbIbOpe OKHa OTHOCUTENbHOrO TWMa, AOCTYMHA perynmpoBKa LUEeHTpanbHON ocu
YPOBHS 3anycka, U 3HaYeHne OTCTPOMKN HUXHEN N BEPXHEN rpaHuL, OT LeHTpa.

ECnn HMXHWIA N BEPXHWUIA MOPOroBble YPOBHW HaxoAsaTCsa B npeaenax AvanasoHa amnanTyabl
CUrHana, CUHXpOoHM3auum 6yaeT BbINOMHATBCS KaK MO HapacTawlweMmy, Tak U no crnajatowemy
bpoHTYy.

Ecnv BepxHui NOpOroBbli YpOBEHb HAaX0AUTCSA B NpeAenax Anana3oHa YPOBHSA CurHana, B TO
BPEMSA KaK HMXHWUIM MNOPOroBbli YpOBEHb BbIXOAWT 3a nNpejenbl AuMarnas3oHa YpOBHA CUrHana,
CUHXpOoHM3aumsa 6yaeT BbIMONHATLCS TONBbKO MO HapacTatoweMy MpoHTY.

ECcnv HMXHMIN NOPOroBbIM YpOBEHb HAXOAUTCS B Npegeniax AnanasoHa YPOBHSA CMrHana, B TO
BpPEMSA KaK BEpXHWI MNOPOroBblA YpPOBEHb BbIXOAWUT 3a Npeaenbl Avana3OHbl YPOBHSA CUrHana,
CUHXpOHM3aumMs 6yaeT BbINONHATLCA TOMbKO MO cnagaroweMy hpoHTY

Hactpoiikun Absolute/A6conoTHOro TMNa okKHa.

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

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

KocHuTecb nanbuUeM Ha akpaHe 3Hadka Window/OkHo

KocHuTecb nyHkTa Source/UcTo4YHmK v BbiIbpaTb UCTOYHUK CUTHaNa CUHXPOHM3aUnK.
KocHutecb nyHkTa Type/Tun okHa onsa sbibopa Absolute/A6co/r0THOro okHa.

Onsa ycTaHOBKM NOPOroBOro ypoBHA WUCMOJSIb30BaTb peryndatop B none 3AlNYCK Ha
nepeaHen naHenu npubopa.

7. KocHuTecb kHoMku ynpaenenua Holdoff Close/Yaepxx BbIKJlI pna BkNo4YeHUsS QyHKLUMK
3a0epXKU 3anycka. [na yCTaHOBKM BPEMEHW yaepXaHus 3anycka Heobxoammo
NCNONb30BaTb YHMBEPCANbHbIA Perynsatop

ounAw
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HacTtpoiiku Relative/OTHOCMTENbHOro TUNAa OKHa.

1.

ounAw

Ha)xaTb KHOMKY [Setup| Ha nepeaHelr naHenn npubopa, AN NepexoAa B MEHI0 HACTpoek
CUHXPOHU3ALMMN.
B oTkpbIBLUEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbLeM Ha 3KpaHe 3Hauyka Window/OkHo

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

[ns yCTaHOBKM 3Ha4YeHUI NCNONb30BaTb Perynstop , B none 3AMYCK Ha nepenHei
naHenu npubopa. HaxaTb perynaTtop ONS U3MEHEHUs HanpaBneHus ABUMXEHUS
rpaHuL, OKHa.

KocHuTtecb kHomku ynpasneHus Holdoff Close/Yaepxx BbIK/I pns BkAO4YeHUS QyHKUUMK
3a0€EepXKN 3anycka. [nsa yCTaHOBKM BPEMEHW yaAepXaHus 3anycka Heobxoammo
NCNONb30BaTb YHMBEPCANbHbIN Perynsatop

18.4.6 CuHXpOHM3aLUMUsa NO MHTEepBany

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

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

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

KocHuTech nansbueMm Ha skpaHe 3Hayka Interval/VIHTepBas

KocHuTecb nyHkTa Source/VICTOYHUK n BblI6paTb MCTOYHUK CUIHAMa CUHXPOHM3aLUmu.

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

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

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

e <= - (MeHblUe 3aaHHOr0 3Ha4YeHna): 3anyck, Koraa MHTepBan BpEMEHU 40 BTOPOro
NOMOXUTENBHOMO UKW OTpULUATENbHOro MPOHTA MeHbLUE 3a4aHHOIM0 3HAYEHUS.

e >= - (6onblwe 3a4aHHOIo 3HAYEHUS): 3anycK, Koraa UHTepBasa BpEMEHU A0 BTOPOro
NOMOXUTENBHOro MK oTpuuaTensHoro dpoHTa 60nblie 3a4aHHON0 3HaYeHUs.

e [--,--]1 - (B Nnpegenax 3agaHHOro gmanasoHa): 3amnyckK, Korga uHTepBas BPEMEHU A0
BTOPOrO MOSIOXWUTENIbHOrO WAW  oTpuuaTtenbHoro ¢dpoHTa 6o0nblie 3aaaHHOro
3HAYEHUS HUXHEro npejena u MeHblle 3alaHHOro 3HaYeHUs BepXHero npegena.

e --][-- - (BHe npeaenos 3ajaHHOro AuManasoHa): 3anyckK, Korga WHTepBan BpeMeHU
A0 BTOpPOro MOSIOXUTENBHOrO WM oTpuuaTenbHoro ¢dpoHTa 6onblle 3aaaHHOro
3HaYeHUs BepxXHero npejena v MeHblle 3a4aHHOr0 3HaYeHUs HUXKHEro npegena.
MNMocne BbIGOpa yCNOBUA CUMHXPOHM3ALMK, HaXaTb KHOMKY ynpaBieHus MeHw (<=,
>=, [--,--], ==]1[-=) ¥ BbINOAHUTb YCTAHOBKY WHTEpBasia BPEMEHWU C MOMOLLbIO
YHUBEpPCanbHOro perynartopa.

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

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

YHUBEpCanbHbIN perynsatop



18.4.7 OTno>XeHHbI! 3anyckK

3anyck npu nponagaHumM curHana Ha BpeMs 6onblle 3a4aHHOro No ycrnoBuo GpoHTa MAu
COCTOSIHMSI.

YcnoBue «(ppoHT>»

3anyck, koraa BpeMeHHoM MHTepBan (AT) oT MOMeHTa, Koraa GpoHT (Mnu cnan) BXOAHOMo
CUrHana nepecekaeT 3afaHHbIM YpPOBEHb 3amycka A0 TOr0 MOMeHTa, Koraa cneaytowuin GpoHT
(vnn  cnag) nepecekaeT 3afaHHbIA  ypOBeHb 3anycka, 6onblWwe YyCTaHOBAEHHONO0 BpPEMEHMU
oXnpaHusa. Kak nokasaHo Ha pUCYHKe Huxe.

" —

U Uy

Janyck 3anyck

YcnoBue «CcocTtosiHue»

3anyck, Korga BpeMeHHon uMHTepBan (AT) oT MoMeHTa, Korga poHT (Maun cnag) BXOAHOro
CUrHana nepecekaeT 3a4aHHbIA YPOBEHb 3amnycka A0 TOro MOMeHTa, Korga cnag (Mnun cneayowmi
(pOHT) nepecekaeT 3a4aHHbIN ypoBeHb 3anycka, 6osblie YCTaHOBMEHHOr0 BpeMEeHU OXUAAHUS.
Kak nokasaHO Ha pUCYHKE HUXeE.

> >
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T

Janyck 3anyck

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

1.

uhw
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HaxkaTb KHONKY [Setup| Ha nepeaHel naHenn npubopa, AN nepexoaa B MEHK0 HaCTpoek
CUHXpPOHU3aUNN.
B oTkpbiBlWwEeMcs MeHo KocHuTecb nyHkTa Trigger Type/ Turn 3arnycka.

KocHuTecb nNanbLeM Ha 3KpaHe 3Haudka Drop Out/OtioxeHHas

KocHuTtechb nyHkTa Source/UCTOYHUK n Bbi6paTb UCTOYHUK CUIFHaNa CUMHXPOHMU3aLUMN.

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

B paspene meHto OverTime Type/Tun BpemeHu BbibpaTtb Edge/®poHT.

B pazaene meHio Time/BpemMsi, BbibpaTb 3HAaYEHME BPEMEHU, UCMNOMb3YS YHUBEPCAbHbIN
perynsrtop.

KocHutecb nyHkTa Holdoff Close/Yaepx BbIKJlI pna BkAoYeHUs GYHKUMU 3aepXKu
3anycka. [ns yCTaHOBKWM BpEeMeHU YyAepXXaHus 3anycka HeobxoaMMo MCrnonb3oBaTthb
yHUBEpCanbHbIA perynsatop.



HacTpoMKM OTNIOXKEHHOro 3arnycka no ycsioBuio «CocrosiHne».

1.

uhw

HaxxaTb KHOMKY [Setup| Ha nepeaHelr naHenn npubopa, oA nepexoaa B MeEHKO HACTpPoek
CUHXPOHU3ALMMN.
B oTkpbIBLIEMCS MEHIO KOCHUTECb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nNanbueM Ha 3KpaHe 3Hadka Drop Out/O1ioxeHHas

KocHuTecb nyHkTa Source/MICTOYHUK v BbIOpaTb UCTOYHMK CUIHaNa CUMHXPOHM3aLUMK.

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

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

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

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

18.4.8 CvMHXpOHM3aLMSA NO paHTY

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

BepxHuit noporoseli|
YyPOBEHb

HUXHUIA NOPOroBbIif
YPOBEHb

MonoXuTenbHbIW PaHT UMNYNLC

R I T E T D T S

OTpuuaTtenbHbli paHT UMNYbC

OTpuuaTenbHbI paHT UMNY/bC NepeceKkaeT BEPXHUA NOPOroBbli YpOBEHb, HO He NepeceKkaeT
HUXXHUN MOPOroBbIA YPOBEHbD.

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

vhw
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HaxaTb KHoMKy |Setup| Ha nepeaHen naHenu npmubopa, AN Nepexona B MEHK HacTpoek
CUHXPOHU3aLUUNN.
B OTKpbIBLIEMCS MEHIO KOCHUTEChb NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbuem Ha 3KpaHe 3Haudka Runt/PaHT
KocHuTecb nyHkTa Source/UcTo4YHmK v BbiIbpaTb UCTOYHUK CUTHaNa CUHXPOHM3aUnK.

B paspene MeHto Polarity/llosispHOCTL BblbpaTb NOASPHOCTb MMMyJSibCa MO KOTOPOMY
byneT BbINOMHATLCA CUHXPOHU3auusa Positive/l1o10XKnT. (NONOXUTENbHas MNOMASPHOCTb)
nnn Negative/Otpuyat. (oTpnuaTenbHas NossSpHOCTb).

KocHutecb nyHkTa Limit Range/3anyck Korga, Ans Bbibopa yCNnoBUS CUHXPOHM3aLUU
(<=,>=, [----1 nan --][--).

B paspene meHto Lower Upper/BepxH HuXH yCTaHOBUTb 3HAaUYeHUS BEPXHEro W HUXHEero
NOpOroBOoro  YpOBHSA. YCTaHOBKa 3Ha4YeHus  OCYLLeCTBASETCS  YHUBEpPCAsibHbIM
perynsatopomMm wUau BBOAWUTCH C 3KpaHa npubopa. HuUXKHee 3HauyeHune NoporoBoro ypoBHS,
He MOXET 6bITb Bbllle BepXHero 3Ha4yeHus n Ha o6opoT.

KocHuTecb nyHkTa Holdoff Close/Yaepxx BbIKJI nnsa BknwouyeHns GYHKUMW 3a0epPXKU
3anycka. [ns ycCTaHOBKWM BpEeMeHU YyAepXXaHus 3anycka HeobxoaMMOo MCrnonb3oBaTtb
YHUBEpCasbHbIA perynsTop.



18.4.9 CvMHXpOHM3auUMA NO 3af4aHHOMY LWA6NOHY

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

10.

L———KaHan 1 Beicokui

——KaHan 2 Huzkui

"N" OcumnnorpaMma

3anyck 1 3anyck 2

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

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

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

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

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

HaCTPOMKM UCTOYHMKA 3anycka.

Onsa Kaxaoro MCToOYHMKa BbibpaTb nornyeckmin yposeHb: Don't care/Jito6ovi, Low/Hn3kunii

nnu High/Bbicokuii.

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

e High/BblcOKkMiA — yCcTaHOBKa BbICOKOI0O /IOFMYECKOro YPOBHS A/ BbIGpaHHOro KaHana.
BbICOKMIM ypOBEHb — 3TO YPOBEHb HanpsXeHus 6onblue YPOBHSA 3anycka M NOPOroBoro
YPOBHS KaHana.

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

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

YCTaHOBKA 3HauyeHWs YPOBHS BbINOJIHAETCS perynsaTopom Ha nepegHein naHenu B

none CUHXPOHU3aLUNU.

KocHuTecb KHOMKWM ynpasneHua Limit Range/3anyck Korga, nns Bbibopa ycniosus

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

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

NOpPOroBOro ypoBHS. YCTaHOBKa 3HaueHUs OCYLECTBNAETCS YHUBEpPCasbHbIM perynsaTopom

WIn BBOAMUTCS C 3KpaHa npubopa. HuxkHee 3HaueHne NOoporoBoro YpoBHS, HE MOXET 6biTb

BbllLe BEPXHEro 3Ha4yeHus 1 Ha oboporT.

KocHuTecb kHonku ynpasneHnusa Holdoff Close/Yaepxx BbIKJ1 pns BkntodeHns GyHKLUN

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

NCNONb30BaTb YHMBEPCANbHbIA peErynaTop.
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18.4.10 CHUHXpPOHM3aLMA NO KavyecTBY

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

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

Ecnmn BbibpaH TUn «CocTosiHMe», ocuusiorpad 3anyckaeTcsa no nepsBoMy ¢poHTYy, Koraa
KBaNMM@PUUNPOBAHHbIA UCTOYHUK HAaXOAMUTCHA B YKa3aHHOM COCTOSIHMKM (BbICOKOM MM HU3KOM). Ecnu
BblbpaH TN «CoCTosiHNE C 3a4epXXKOMN>», TakXe AOCTYMHO YC/IOBUE OrpaHUYeHns BPEMEHN.

Kesanudmumpyrowmn
MCTOYHUK
3anyck no PpoHTy
A
3anyck CocTosiHne = Bbicokumn

®poHT = HapacTarwowmun

Ecnn BbibpaH Tun <«®poHT», ocumnnorpad 3anyckaetcs Mo nepBoMy GPOHTY Mocne
yKasaHHoro ¢poHTa (HapacTalowero uaM crnajalolero) KeanupuumMpoBaHHOMO UCTOUYHMKA, eCciu
Bbl6paH TN «OPOHT C 3a4€PXKKOI>», AOCTYMNHO YCNIOBME OrpaHUUYEHUS BPEMEHM.

Keanuduumpyrowmi
NCTOYHUK

3anyck no ppoHTy

A

3anyck CocTosiHne = ®poHT .
®poHT = HapacTarowmumn
KocHutech obnactun Qualified Setting/HacTtpolika KauecTtBa ans Bblbopa
KBanuduumpyowero WUCTOYHMKA W MOporosBbin  ypoBeHb. KocHuTecb obnactu  Edge
Setting/Hactporika ®poHTa, 4To6bl BblbpaTb MCTOYHMK CUHXPOHM3aAUMKM MO (HPOHTY, MOpOroBoe
3Ha4YeHMe M HaKOH.
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18.4.11 3anyck no N-my ppoHTY

CUHXpOHM3aumMsa curHana no N-My @GpOHTY aHanormMyHa no  HAcTPoMKe MpoCToM
CUHXPOHM3aUuM No POHTY. 3amnyCcK MPOUCXOAUT MOC/AEe BbIMNOSIHEHUA 3af4aHHbIX MOSb30BaTESNIEM
YyC/IOBMI1 BpEMEHM MNpPOCTOS M 4uncia (PppoHToB. lMNpuMep Ha PUCYHKE HUXKEe MOKasblBaeT yc/ioBue
3anycka no 3adaHHbIM napaMeTpaM: Koraa BpeMsl MpoCTos Mexay MnocienoBaTeNbHOCTAMU
MMMYJ/IbCOB MPEBbIWAET YKa3zaHHOE BPEMS NMPOCTOSl, OH 3anyCKAaeTCs No TpeTbeMy 3a4HeMy (DPOHTY
nocnenoBaTesIbHOCTU MMMYbCOB.

< Bpems 3anyck
' npoctos = | o

U U JERERA

18.5 Ypep>xaHue 3anycka

QOYyHKUMA yaepXaHus — 3TO AOMNOSIHUTENIbHOE YCNOBME ANS pexmMma CUHXPOHM3aumu no
dpoHTY. OHa MOXET 6bITb BblpaXKeHa KakK MHTEpBas BPEMEHU UM KOMMYECTBO CO6bITUA. DYHKUNSA
yAaepxaHusa 610KMpYyeT CXEeMY CUHXPOHW3auuM Ha 3afaHHblA Nepuos BpeMeHU WM KONYEeCcTBO
cobbITM nocne nocneaHero 3anycka passepTku. CobbiTMa — 3TO cny4yaum, Koraa MMeeT MecTo
BbINO/IHEHME YyCNoBMM 3anycka. Cneaywwmi 3anyck MpouM3OMAEeT, Koraa WCTeKYT YC0BUSA
yAaep>xxaHus u 6yayT BbIMOSIHEHbI OCTasibHble YC/I0BUS 3anycKa.

QOYyHKUMA yAepXaHUA WUCNOMb3yeTcsa AN MNofyvYeHus CTabunbHOrO 3amnycka Ha COCTaBHbIX
nepuoanyeckmx curHanax. Hanpumep, ecnAnm U3BECTHO KOAWMYECTBO WU AJUTENBHOCTU
3/1eMEHTapHbIX CUrHanoB, o6pa3yLWwmnx COCTaBHOM CUrHas, TO MOXHO 3abnokmpoBaTb UX, BbibpaB
noaxoasuee 3HavyeHue yaepxaHus. [loxoxue yCnoBMA MUCMONb3YHOTCA B YCIOBHbIX TuUMax
CUHXPOHU3aLUK.

NHoraa MOXHO AO0CTUYL CTabuibHOro oTobpaxeHUs NepuoanyYecKMX CrOXHbIX CUFHasnoB,
Ha/0XWB YC/I0BME Ha WHTepBajs BpeMeHW Mexay nocrnefoBaTefibHbIMKW 3arnyckamu. B npoTMBHOM
cnyyae 3TO BpeMsa OnpefenseTcsd TOJAbKO BXOAHbIM CUFHanOM, PeXWMMOM CBA3WM W MOSI0COM
nponyckaHusa npubopa. BbibepuTe MONOXUTENbHBIN MW OTpULATENbHbIN 3anycKawwmin GPoOHT 1
MUHUMaNbHOE BpEeMS Mexay 3anyckamu. 3anyCcKarlownh CUHXPOUMMYSbC FEeHepupyeTcs, Koraa
6yAeT BbINOSIHEHO YC/I0OBME 3anyckKa nocsie UCTEYEHUS BPEMEHW BbIAEPXKW, OTCUUTLIBAEMOro OT
nocneaHero CMHxpouMmnysnbca. MoxHO BblbpaTb 060M NpoMexyTok BpeMeHu oT 8 Hc o 30 c.
OTcueT BpeMeHU yaepXKaHua HauynmHaeTCs 3aHOBO MOC/AEe KaXAoro 3anycka.

18.5.1 3apepirkka Nno BpeMeHu

BpeMma yaepxaHusa - 3TO BpeMs oxuaaHusa ocuunnorpada nepei NOBTOPHbIM BKIKOYEHUEM
cxeMbl 3anycka. Ocumnnorpad He cpaboTaeT, Noka He UCTeYeT BpeMs yaepXaHus.

Ncnonb3yinTe 3adepxKy pAna 3anycka Ha MOBTOPSAWOLWMXCA CUrHanax, KoTopble WMeT
Heckonbko pebep (MM Apyrux cobbITUn) Mexay MOBTOPEHUSAMU CUrHanoB. Bbl Takxke MoxeTe
NCnonbL30BaTb YyAepXaHue Ans 3anycka no rnepBoMy QpPOHTY nakeTa, Koraa Bbl 3HaeTe
MUHUMaNbHOE BpeMs MexAay naketamu.

Hanpumep, pAng [AocTuxeHns  CcTabuibHOro 3anycka MOBTOPANOLWMXCA  MMMNY/bCOB,
NMOKa3aHHbIX Ha PUCYHKe HUXe, HeobX0oAMMO YyCTaHOBUTbL BpeMs yaepxaHus (t) paBHbiM 200 HC <
t <600 Hc.

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

18.5.2 3apep>xka no cobbiTnO

CobblTe yaepXaHus - 3TO KOJMYEeCTBO CO6bITMI, KOTOpoe ocuwmnnorpad cuymMTaeT nepen
NMOBTOPHbIM BKJIIOUEHMEM CXeMbl 3anycka. Ocumnnorpad He cpaboTaeT, noka cobbiTUS yaepXaHus
CYHETYMUKa HE AOCTUTHYT YCTAQHOBJIEHHOINO 3HA4Ye€eHUA. Ha cneayruleM pUCyHke cobbiTne yAep>XaHn4A
YCTaHOBNEHO Ha 3, N CUrHan 3anyckaeTcs Ha YeTBepTOM (ppoHTe.
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3anyck

B

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

YnaepxxaHue
CtapT 3axBaTa 7 YR
ML gy
/' BpeMsa nocnegHero 3anycka 'U\Banyac

MNocnegHUn 3anyck TyT

Acq Start/Crapt Touka - HauyanbHas no3mumsa yaep)xaHus - 3T0 nepBasi BpEMEHHasi To4ka,
YAOBNETBOpPSOWAsa YC/I0BUIO 3aMycka, Koraa HaymHaeTcs 3axBaT AaHHbIX. B npvBeaeHHOM Bbille
npuMepe Kaxxaoe yaepXaHue HauyMHaeTcs C NepBOro Hapacrtatouwero dpoHTa NocieAoBaTelbHOCTH
UMMYNbCOB.

Last Trig Time/ NMNocnegHaa CnHxpoHu3saumna (Bpems nocnegHero 3anycka) - HadyajibHas
no3muMs yaepxaHuss - 3TO BpeMs nocneaHero 3anycka. B npuBeaeHHOM Bblle npuMepe
nocnegHAaa no3nuna 3anyCcka HaxXoguTtCd Ha BTOPOM NeEpeaHEM CprHTe nocnenoBaTesibHOCTU
WUMMYbCOB, W BTOpas 3ajep>XKka HauMHaeTCs C 3TON TOUKM.

18.6 YcraHOBKa BMla CBSi3U CX€Mbl CUHXPOHU3aALUMN

Bupa cBA3KM - cnocob noaKIyYeHns CMrHana Ha BXo[ CXeMbl 3anycka.

Onsa Bbibopa BMAa CBA3M CXEMbl CMHXPOHM3aUMW HeO6X0AMMO Ha)kaTb KHOMKY Ha
nepeaHen naHenu ocuunnorpada, B OTKPbIBLLEMCH MEHIO KOocHUTecChb NyHkTa Coupling/CBsa3bBXx.

B ocuunnorpadax cepun AKWUIM-4149 npeaycMOTpeHbl 4YeTblpe BuAa CBA3W CXEMbl
CUHXPOHU3ALMN.

DC (OTkpbiTbii Bxopn) - [puMmeHsieTca AN nogadyn Ha BXOA 3arnycka BCEX 4YaCTOTHbIX
KOMMOHEHT CUrHasna, Wan B cny4dasXx, Koraa 3akpbiTbit Bxoa (AC) MOXET NpuMBECTU K CMELLEHUIO
3(pheKTUBHOro ypoBHS 3anycka.

AC (3akpbiTbin Bxoa) - EMkocTtHas cBsisb no Bxoay. OTceyeHMe MOCTOSIHHOM
COCTaBAsAOLWEN, NogaBeHNe 4acToT Huxe 8 u.

HF Reject (BY dumnbrp) - (nogaeneHme BY) CBA3b 4yepe3 HM3KOYACTOTHLIA UNbTP,
NoAaBASALWMIA YaCcTOThbl CBbiWwe 2,4 MI'u. MNpuMeHsaeTca Ang 3anycka Ha HU3KUX YacToTax.

LF Reject (HY dunbrp) - (nomasneHne HY) CBSA3b NO BXOAy Yepe3 EMKOCTHOW
BbICOKOYACTOTHbLIA (DUIbTP; OTCeYeHMEe MOCTOSIHHOM COCTaBAsALWEN, NnogaBsieHMe 4acToT Huxe 2
Kly. MNpuMmeHsaeTca AN NoBblWEeHNS cTabubHOCTU 3anycka Ha CpeHUX U BbICOKMX YacToTax.

18.7 ®dunbTp WyMa

OyHKUMS nojasneHus wyma gobaBnser  AOMNOSNHUTESNbHLIA  FUCTEPE3NC B CXeMY
CUHXPOHMU3AUMKN. 3@ CUYET yBe/IMYEHUS 30Hbl FrMCTEpPe3nCca B CXEME CUHXPOHU3aUMKU, YMEHbLUAETCH
BEPOSATHOCTb NOXHbIX cpabaTblBaHM OT WyMa B curHane. B Toxe Bpemsa, GuNbTp LWyMa
yMeHbllaeT 4YyBCTBUTENbHOCTb 3anycka, Mno3ToMy Ansa cpabaTtbiBaHWa HeobxoAuM curHan c
60/bWNM YPOBHEM.

Onsa BkAoYeHUa @GYHKUUM nojaBfeHMs WwyMa HeobXoAMMO HaxaTb KHOMKY Ha
nepegHen naHenu ocuunnorpada, B OTKPbIBLIEMCA MEHK HaxaTb KocHuTecb nyHkTa Noise
Reject/®dunbrp LWyMa ana BKAKOYEHUS QYHKUMW MojaBfieHUs LWyMa, MOBTOPHOE HaxaTue
KHOMKMW OTKAOYaeT AaHHYI0 PYHKLUIO.
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Puc. 18-1 ®yHKUuMA noaaBJs/IeHUsA WWyMa OTKJIIOYEeHa

Puc. 18-2 ®dyHKUMA nofaaB/ieHUNA WyMa BKJIlOYEeHa



19 CUHXPOHU3AUMNA WU OEKOAMWPOBAHUE NOCNEAOBATEJIbHbIX
NMPOTOKOJ10B

Ocumnnorpadbl cepun AKUM-4149 B cTaHA4apTHOM KOMMAEKTaUuMn NoaaepXuBatoT QyHKUUIO
OEKOAMPOBaHUS M CMHXPOHM3aUMM nocnenoBaTtesibHbix npoTokosnos: 12C, SPI, UART/RS232, CAN,
LIN.

HaxxaTb KHOMKY Ha nepegHen NaHenu UAM KOCHMUTECb MO AeCKpuMnTopa Tpurrepa, a
3aTeM B OTKPbIBLIEMCHA MEHK KOCHWUTeCb nyHKTa Type/Turn v BblbpaTb TUM CUMHXPOHM3AUUMU
Serial/llocneaoBaTesibHbI:;

TRIGGER

Type
A

Serial
Bbibop TMNa CMHXpOHU3aLUNK

Protocol

Bbibop npoTokona B
12C

HacTtpolika curHana

o0 w >

HacTpolika cMHxpoHmnsauunm

D Trigger Setting

B rnaBHOM MeHI KocHUTecb nyHkTa Analysis/AHann3>Decode/ekoanpoBaHme Ans [ocTyna
B MeHIO HaCTDOVIKVI AeKoaAnpoBaHMAa NpoToKoa.

DECODE
A Result List
A. BKIIOUYNTL/BbIKIIOYNTD dyHKUMIO AeKoaAnpoBaHus
nocnefoBaTeNbHbIX AAHHbIX Bus
B. Bbibop wuHbl Ana yctaHoBku, Busl un Bus2 B Bus1
C. BknwouyeHune/BbiknoyeHne oTobpaxeHns WKWHbI Ha 3KpaHe .
Bus Operation
D. [ocTyn B MeHIO HacTpoek opMaTa oTobpaxkeHus WUHbI C -
(o)
E. Bbi6op npoTokona nocnenoBaTeslbHON WWHBbI
F. Tepexoa B MeHK HACTpoek napaMeTpoB curHana: Bblb6op

WCTOYHMKA M MOPOrOBOro YPOBHS

o

Mepexon B MEHIO HACTPOMKW NapaMeTpoB NPOTOKONA Bus Protocol

H. KonupoBaHMe HacTpoeK B MeHI0 CUHXPOHM3aLIMK 12C

F Protocol Signals

G Protocol Config
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19.1 KonupoBaHue HacTpoek
Haxoasicb B MeH [ekoanpoBaHuWe, KOCHWUTeCb MNyHKTa Protocol Copy/Konunsi HacTtpoek,

OTKPOETCA AManoroBoe OKHO.

DECODE COPY

A. KonupoBaHMe HacTpoeK 13 MeHto [lekoanposaHue B A Copy To Trigger
MeH0 CUHXpOoHM3aUKnA

B. KonuposaHue HacTpoek U3 MeHto CUHXpOHM3aUNS B
MeHIo [lekoanpoBaHue B Copy From Trigger

C. BosBpaT B npeablayliee MeHio.

C O Return

I'IpMMeanme. CVIHXpOHVI3aLI,VI$I He BbINOJIHAETCA aBToMaTn4yecku. Ecnm HaCTDOVIKM B OAHOM U3
MEHIO U3MEHATCH, HeobXxoaMMO  BbIMONHUTL onepauuvko  KonunpoesaHunAa  AOngd I'IOBTOpHOVI
CUHXPOHU3aLUUNN.

19.2 nMpotokon I2C

19.2.1 HacTtpoiika napameTpoB curHana I2C

HacTtpoiika napameTpoB curHana I2C BknawyaeTr B cebs: nNOAKNOYEHME KaHanoB
ocumnnorpada K nocnenoBaTenbHOW NMHUM AaHHbiX (SDA) ©n nocnenoBaTenbHOW JIMHUK
TakTnpoBaHua (SCL), ycTaHOBKa MOpoOroBbiX YPOBHEN.

& Utility © Display M Acquire ™ Trigger # Cursors B Meas & Analysis o] 12C SIGNAL

O LT LT LRl L L L T L LT —— SCL

C1

Threshold
148mV

Cc2

VIR OO rer e errer I T P L P L LR L LR AL LR EOPPRer et eonroeeerne t L L eV LI P L L L L LTI 111 1AL L POPPPOEErrrerrreserre e te

PR AP ITNEEE (KO NIRT ey W IITy, D Os VO — T S S RO
4.35A

9 Return

C1 DC1M Timebase Trigger Y
1X 100mV/ 1V/A 1.00A/ 317us 200us/div Stop 09:38:45
FULL 20.0mV FULL 377A 10.0Mpts 1.00GSa/s Serial 12C 2023/12/16|

Bbi6bop ncrouHmka SCL. B npuBeaeHHoM Bbiwe npumepe SCL nogkntoyveH k KAH1.
YcTtaHoBKa rnoporosoro yposHs SCL.

Bbibop nctouHmka SDA. B npuBeaeHHOM Bbilwe npumepe SDA noakntoveH Kk KAH2.
YcTaHOBKa MoporoBoro ypoBHs kaHana SDA.

Bo3BpaT B npeabiayliee MeHio.

JIMHMSA noporoBoro ypoBHS. MosABNSAETCA TONbKO NMPU HAaCTPOMKE NOPOroBOro ypoBHS.

mmoow>
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Onsa HacTporikn ocumnnorpada nog curHan 12C Heobxoammo:

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

2. KocHuTtecb NyHKT Busl/llinHal v BbibpaTb OAHY U3 ABYX SiYeeK A8 CO34aHUSA HAacTpPOEK:
Busi1/lnHal wnn Bus2/llinHaZ2.

3. KocHuTtecb nyHkTa Bus Protocol/l[lpoToKo/s1 n C NMOMOLLbIO YHMBEPCANbHOIO perynsitopa
BbibpaTtb npotokon I2C. [ns noaTBepXAeHus Bblbopa HaxaTb YHWUBEpPCasbHbIN
perynsaTop.

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

5. HacTtponkn npuMeHuMbie K curHanam SCL n SDA:

e [loaknounTb BXoAbl ocunnnorpada K TeCTMpyeMoMy YCTPOIMCTBY.

e KocHutecb nyHkTa SCL unu SDA; 3ateMm BblbpaTb BXOAHOW KaHan curHana c
MOMOLLbIO YHUBEPCASIbHOro perynsaropa.

e KocHuTecb nyHkTa Threshold/llopor; 3ateM BblibpaTb 3HA4YeHME YPOBHS MOPOroBOro
Hanpsi>XeHMs C MOMOLLbIO YHUBEPCANbHOrO perynsTtopa.

e YpOBeHb MOPOroBOro HarpsaXXeHUs UCronb3yeTcs Npu AeKoANPOBaHUK, OH ABNSETCH
YPOBHEM  3anycka, Korga B KayecTBe BMAA  CUHXPOHM3auum  BbibpaH
nocnenoBaTesibHbIA MPOTOKO/I.

e [laHHble Ha BXoAe AO/KHbl 6biTb CTabuNbHbIMWM B TeYeHMe BCero LMKa BbICOKOrO
YPOBHS TaKTMpOBaHWSA, WMHaye BXOAHble AaHHble 6yTy WHTEpnpeTMpoOBaHbl Kak
coctosaHue CTAPT nnu CTOI.

19.2.2 CuHXpoHu3aumsa no npotokony I2C

Mocne BbINONHEHUS HACTpoMku ocumnnorpada ana gekoauposaHms I2C curHana,
Heo6X0AMMO BbIMOMHUTL HACTPOMKY CXEMbl CUHXPOHW3auUMK MO MPOTOKOAY WU OAHOMY W3 YCNOBWI
3anycka.

1. HaxaTb KHOMKy Ha nepegHen NaHenu B Nnojsie CMHXPOHU3aLUKuS.

2. KocHuTecb nyHkTa Type/Tun v BbibpaTb TMNAa CUHXPOHM3auunn Serial/lflociegoBart

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

4. KocHuTtecb nyHkTa Trigger Setting/lapaMeTpsi 3an Ans nepexoAa B NOAMEHIO HACTPOMKM

YC/I0BMI CUHXPOHM3ALMN.

5. KocHutecb Condition/CocTtosHmne nns Bblbopa YC/I0BUS CUHXPOHU3ALUMN.
Start Condition

StOp Start

Restart

No Ack
EEPROM

7 Addr&Data
10 Addr&Data

9 Return

Data Length

Start/Crapt - 3anyck BbINOAHSAETCA Korda pAaHHble SDA nepexoasT U3 COCTOSAHUS
BbICOKWW B cocTosiHne HU3KWUW, npu 3ToM aaHHble SCL B cocTosiHum BbICOKUNA.

Stop/CTon - 3anycKk BbIMNOSHAETCS Korga AaHHble SDA nepexoasT u3 coctosHus HU3KUN B
coctosiHne BbICOKWUI, npu 3ToM aaHHble SCL B cocTosiHumn BbICOKUN.

SDAJ:__‘:i_/_' \ /G SR GRS !*“\_E_F_:L
scL T TN\ _ /7 N\ /BN /9N 1T\ /BN I, ST T

Start  Address R/ Ack Data Ack Stop
Condition Condition
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Restart/MNepe3anyck - 3anyck BbINOMHAETCA Korga nepen coctosHuem Stop/Cron
BO3HWKaeT NoBTOpHoe cocTosHue Start/Crapr.
No Ack/Het OTBeTa - 3anycK BbIMOJIHAETCS Koraa AaHHble SDA HaxogsTcs B COCTOSIHUM
BbICOKWI Bo Bpemsi npoxoxaeHns Ack SCL 61uTa CMHXpPOHMU3aLMM.
I2C SETTING
EEPROM Data Read/EEPROM uteHMe gaHHbIX — 3anycK
BbINONHAETCA NO KOHTposibHoMy EEPROM 6uTy co 3HadeHuem
1010xxx B curHane SDA, cneaywowunm nepeg 6mutamm Read mn Ack. EEPROM
3aTem ocumnnorpad BbIMNOJIHAETCS cnvyeHuve OaHHbIX
YCTaHOBJ/IEHHbIX B MyHKTe yrnpaBieHus meHio Datal/[aHHbie 1.
CnuyeHune BbINOJSIHAETCS MO 3aaHHOMY YC/I0BUIO: >,< WU =,

Condition

Limit Range

>

DEIEY!

O Return
Read
" “u
1 —_ —_ = —_ —_ — =
SDA TN/t /N X CCC
PN /17N N N 18 _
SCL I_ _I L | L | L I L _\I_:f_\l_
Start or Control R/ Ack Data | Ack
Restart  byte Trigger point
Condition
7- bit Address & Data Condition - 3anyck BbINONHAETCS Mo 12C SETTING
kagpy Read wnm Write B 7 - 6UTHOM pexumme agpecaumm Ha 17-m
nnn 26-m dpoHTe curHana SCL, ecnn Bce O6GUTbI COOTBETCTBYHOT ..
WaBoHy. Condition
B REEE Write N 7 Addr&Data
IV 2 v G 2w aa W & ;
SDA 1N j - F\—}’J—:L Address
scL T M/ 1-?M1-?\_,f?\_/?\_”_/: !
Start or Address R/ Ack Data | Ack S:lc:p
Restart Trigger point Condition
Condition 17th clock edge

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

Write
1 — - 1 .
somN/ N\ /T TN/ oS B R/W Bit
1 1
scLy T\ fi-?MhM\_ﬂ-?m B \Write
I T A— i N S— | [ I— | I - —
Start or Address R/ Ack1 Address Ack2 Data | Ack Stop
Restart 1st byte Znd byte Triggerpgint Conditic D Return
Condition 26th clock edge
Data Length/OnuHHa paHHbIX - 3anyck BbIMOSIHAETCS,

Korga JAJIMHHa JaHHbiX curHana SDA paBHa yCTaHOBNIEHHOMY
3HauyeHuto (7 unm 10 6uT) B none Byte Length/AnunHHa 6anTa.
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19.2.3 [OdexoaupoBaHue curHana I2C

HacTtponka agekoanposaHunsa curHana I2C.

D.
19.2.4

78

SIGLENT

2 pecope ‘D

@ Utility £t Display M Acquire ™ Trigger # Cursors b Meas BiAnalysis

Result List

Bus
Bus1

Bus Operation
off

Bus Display

B 10225 110x10x3 0505103405 O} O O O KO OO
Time Add ss  RW (6 Bus Protocol

= ~ Al o 234 12C
191.973us 0x2AB R 0x53 4947 4C 45 4E 54 5F 17 4239 C6~A

v
Data Protocol Signals

C1 DC1M Timebase Trigger
1X 100mV/ 1VIA 1.00A/ 489us 200us/div Stop 09:58:16
FULL 20.0mV FULL -3.80A 2.00Mpts 1.00GSa/s Serial 12C 2023/12/16

O6nacTtb oTobpaxeHus GopMbl CMrHana, nokasbiBaeT MCXOAHbIE CUTHaNbI WWHbI
Avcnnei WuHbl, nokasbiBaeT pe3y/sbTaT AeKOAMPOBaHMSA LWWMHbI. MakCMMyM AB€ LWWHbI
MOryT ObiTb AEKOAWMPOBaHbI  OAHOBPEMEHHO. KoCHMUTeCb MNyHKTa MeHwo Bus
Operation/OT0bpakeHne 4Tobbl BKAOUYUTL WAW BbIKAOUYMTL BblGpaHHYlO LWUHY, W
KOCHYTbCA MNyHKTa Format/®opmar, uT0obbl BbibpaTb TMN oOTOOpaxkeHus pesynbTaTa
AekoampoBaHus (4BOMYHDBIN, AECATUYHbBIN, WecTHaguaTepmdHbii nan ASCII).
Tabnuua. Pe3ynbTtaT AeKoaMpoBaHUSA MOXET 6biTb OTOob6paxkeH B Tabnuue, B KOTOPOM
Kaxxaas CTpoka MokKasblBaeT METKY BpeMeHM W pe3ynbTaT AEeKOAMPOBAHUS Kaapa.
KocHuTtecb Tabnuubl, 419 M3MEHEeHNS napameTpoB.
MeHI0 aekoanpoBaHus

UHTepnpetaunna I2C nekoanpoBaHuUs
OcuumnnorpamMmma umMdpoBbIX cMrHanos otobpaxaeT nHdbopMaunio Mo aKkTUBHONM LUMHE.
MpsAMble CUMHU TIMHUM OTOBPaXKatoT HEAKTUBHYIO LLUVHY.
PacwmndpoBka wecTHaaUaTeEPUYHbIX AaHHbIX:
3Ha4yeHus agpeca oTobpa)kaloTcs B Havasne Kagpa.
Write agpec otobpa)kaeTcs TEMHO-3e/1eHbIM LBETOM psigoM ¢ “W”,
Read agpec otobpaxkaeTcs 3e5eHbiM LBeTOM pagom ¢ “R”.
JaHHble oTobpaxatoTcs 6enbiM LBETOM.

Ack 61T oTobparkaeTcsa psaoM C E (Hmn3knin), No Ack 6uT oTobpaxkaeTca psaoM C .
(BbICOKMN).

JexoanpoBaHHbIA TEKCT MOXeT 6bITb 0bpe3aH B KOHLUE Kaapa, eciv He XBaTaeT MecTa.
Fonybble BepTUKanbHblE JIMHUM O3HaA4YalT, YTO HEO6XOAMMO M3MEHUTb KO3DULMEHT
pa3BepTKM U nepesanycTuTb c60p AaHHbLIX AN MOBTOPHOrO AeKOAMPOBAHUS.

KpacHble TOYKM Npu AEeKOAMPOBAHMM 03HAYaAKT UYTO He BCe AaHHble oTobpaxkatTcs,

MHdOpMaLMs CxkaTa, HanpuMep: sl [1na OTOGpaXKeHMs BCEX AaHHbIX Heo6xoauMMo
CMECTUTb CUrHana Ui U3MeHUTb KOBdI)CbVILWIeHT pasBepTKu.



19.2.5 UHTepnpeTtaumna pgaHHbix I2C B Tabnuue

e Time - F'OpM30OHTaNbHOE CMELLEHME 3arosioBka Tekywero dperMa AaHHbIX OTHOCUTESIbHO
No3nuUMM Mapkepa CUMHXPOHU3aLUnK.

e Address — 3HaudeHue agpeca. Hanpumep, «0x2AB» o3HauvaeT, 4To agpec = 2AB c No
Ack 6uT.

. R/W - xenTblm 3Hak R - read, TeMHo-3eneHbln 3Hak W — write, 4epHbin 3HakK X Ans
NPONYLEeHHbIX 3HAYEHWN.

e Data - 6aliTbl AaHHbIX.

Address

19.3 nMpotokon SPI
19.3.1 Hactpoiika napamMmeTpoB curHana SPI
Hactpoiika napameTpoB curHana SPI Bkiwo4yaer B cebs: noakoyeHMe KaHanos
ocumnnorpada K nMHM nocnegoBaTesibHOro TaktoBoro curHana (CLK), nuHun gaHHbix MOSI, nuHus
AaHHbiX MISO n kagp curHana, gasnee Heob6xXoaAMMO YyCTaHOBUTb MOPOroBbIA YPOBEHb ANS KaXA0ro
KaHana n HaCcTpouTb NapaMeTpbl CUrHana.
CLK
MoOMUMO yKasaHMa UCTOYHMKA M NMOPOroBOro ypoBHs, Ans curHana CLK Takxe HeobxoauMoO
BblibpaTb ppoHT curHana Edge Select/®poHT.
e HapacTawwun OQpPOHT A[aHHbIX QUKCUMpyeTcs no nepegHeMy (QPOHTY TaKTOBOro
curHana.
e Cnagawowunn GpoHT aaHHbIX PUKCMpyeTcs no 3agHeMy PpOHTY TaKTOBOrO CMrHana.
Monb3oBaTenb MoXeT BbibpaTb @GPOHT B COOTBETCTBMM C (aKTU4YeCKMM a30BbIM
COOTHOLLUEHMEM MeXxAy TaKTOBbIM CMIFHANOM M AaHHbIMM WKHbI SPI. Kak nokasaHo Ha cneaytowiem
pUCYHKe, Korga 3agHun poHT TaKTOBOrO CMrHana coBnajaeTt C AaHHbIMU, Ans duKcaumn gaHHbIX
Bblbupaetcsa nepegHuin ppoHT. Korga nepegHuin poHT TaKTOBOro CUrHasaa coBnajaeTt C AaHHbIMU,
ans dmnkcaumm gaHHbIX Bblbnpaertcs 3agHnin QpoHT.
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CPHA=0 MISO I T X7 313 s e 7 e =
MOSIZy T Y2y 3 sy reyryrar=

Cycle # T 23 s (s Y718
CPHA=1 MISO X T X I S I s e LTI o e
MOSI EX T X Z L s Y2 Y (e Y7 ¢Ey=

CS

Onsa curHana CS HeobxoaMMO HacTpouTb NpaBunbHbit CS Type, Bkntovasa Active High, Active
Low vn Clock Timeout.

Active High. [Ons Toro, 4tobbl curHan CS cuuTancsa akKTUBHbIM, TpebyeTcs MOsHbIN
HapacTalwmii GPOHT Ha 3KpaHe.

Active Low. [Ona Toro, 4tobbl curHan ~CS cuuTancs akTMBHbIM, TpebyeTcs MOJHbIN
cnazarmowmin ppoHT Ha 3KpaHe.

Clock Timeout. Yka3biBaTb MUCTOYHWK M MOPOroBbIN YpOBeHb Ans curHana CS Heobs3aTesnbHO.
EanHcTBEHHbIM NapaMeTpoM ans curHana CS aengetca Clock Timeout, KoTOpbli npeacraBasieT
cobor MMHMManbHOe BpeMs 6e34elCTBMA TaKTOBOro CUrHana, npexae 4yeMm ocuunnorpad nonyuut
[OCTOBEpHble AaHHble. DTa HACTpolKa NoAxXoAuT ANS caydaeB, Koraa curHan CS He nmoakntoueH
WAM  KONMYeCTBO KaHanoB ocumnnorpada HegoctatoyHo (HanpuMep, ABYXKaHasnbHbIN
ocumnnorpad).

Ons HacTporikn ocunnnorpada noa curHan SPI Heobxoanmo:

1. B rnaBHOM MeHK0 KocHuUTecb NyHKTa Analysis/AHann3>Decode/llekoanpoBaHune, nns
AO0CTyna B MEHI HACTPOEK AEKOANPOBAHMUA.

2. KocHuTecb nyHKT Busl/lnHal v BbibpaTb OAHY U3 ABYX A4eeK ANs CO34aHUSA HacTpoek:
Bus1/lnHal wnn Bus2/llinHaZ2.

3. KocHuTecb nyHkTa Bus Protocol/l[IpoToko/s1 1 C NMOMOLbI YHMUBEPCanbHOro perynstopa
BblbpaTb npotokon SPI. [na noaTBepXAeHus Bblbopa HaxaTb YHWBEpPCabHbIN
perynsrtop.

4. KocHuTecb nyHkTa Protocol Signals/CurHas pna nepexona B MEHK0 HacTpoOeK napamMeTpoB

curHana.

KocHutecb nyHkTa CLK ang nepexona B MeHto SPI CLK.

HacTtpoika meHto CLK:

e KocHuTecb nyHkTa CLK; noBepHYTb YHUBEpPCAsbHbIA perynaTop Ans Bbibopa KaHana,
NOAKOUYEHHOIro K JIMHUWM NocnefoBaTeNbHOro TakTOBOro CMrHana.

e KocHuTecb nyHkTa Threshold/llopor; 3aTteM BblbpaTb 3HAaYEHUE YPOBHS MOPOroBOro
HanpsHKeHMs C NMOMOLLbIO YHMBEPCaSIbHOrO perynsaropa.

e KocHutecb nyHkTa Edge Select/®poHT nna Bbibopa dpoHTa (HapacTawwmin mnum
cnajatoLwmii) TakToBOro curHana.

e HaxaTb KHOMKY yrnpaB/ieHUs MEHIO ¢ /19 BO3BpaTa B npejblayliee MeHIo.

KocHutecb nyHkTa MISO ansa nepexofa B meHio MISO.

HacTtpoika meHto MISO:

e KocHutecb nyHkTa MISO; nNOBEpPHYTb YHWBEpCasnbHbIA perynatop ansa Bbibopa
KaHana, NoAK/JIYEHHOrO K JIMHUKN AaHHbIX rnocrefoBaTesibHOro npotokona SPI.

e KocHuTecb nyHkTa Threshold/lopor, 3aTeM BbibpaTb 3Ha4YeHWEe YPOBHS MOPOroBOro
HanpsKeHUs C NOMOLLbI YHUBEPCaAbHOro perynsaropa.

e KocHUTeCb NyHKTa € ANnS BO3BpaTa B NpeablayLliee MeHI.

9. KocHuTecb nyHkTa MOSI ans nepexona B MeHto MOSI.

10. Hactpoiika meHio MISO:

ou

®© N
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11.
12.

13.

14,

15.

e KocHuTecb nyHkTa MOSI; noOBepHYTb YHWBEpCasnbHbIA perynatop nnasa Bbibopa
KaHasa, NoAKIIYEHHOrO K JIMHMKN AaHHbIX Moc/eaoBaTenbHOro npotokona SPI.

e KocHutecb nyHkTa Threshold/llopor; 3aTtem BbibpaTb 3Ha4YEHME YPOBHS MOPOroBOro
Hanps>KeHMs C NOMOLLbIO YHMBEPCANbHOIo perynsaropa.

e KocCHUTeCb NyHKTa € ANns BO3BpaTa B NpeablayLlee MeHH.

KocHuTtecb nyHkTa CS ang nepexoga B MeHto CS.

HacTtpoika meHto CS:

e KocHutecb nyHkTa Cs Type/Tun CS pns Bblbopa TuUNa MMKpocxembl. C MoMoubio
OAHHOro CUrHasna npoucxoauT akKTuBauus Begomoro ycrponcrtea. O6blMHO OH
SABNSIETCH MHBEPCHbIM, TO €CTb HU3KUN YPOBEHb CYUMTAETCa akTuBHbIM (~CS), Tak xe
MOXET 6bITb BbibpaH BblCOKUI ypoBeHb (CS).

e KocHutecb nyHkTa Threshold/llopor; 3aTtem BbibpaTb 3Ha4YEHUE YPOBHS MOPOroBOro
HanpsHKeHMs C NOMOLLbIO YHMBEPCanbHOro perynsaropa.

e [1BaxAbl KOCHUTECh MYHKTa € AN BO3BpaTa B M1aBHOE MEHI0.

KocHuTecb nyHkTa Protocol Config/Hactp LLUuHbI pns nepexoga B MeEHK KOHMUrypaumu

LWWHBI.

KocHutecb nyHkTa Data Length/[navHHa [aHHbIX v BbibpaTb 3HAYEHNE AJIMHbI AAHHbIX C

NOMOLLIbIO YHMBEPCaNbHOrO perynsaTopa

KocHuTecb nyHkTa Bit Order/®opmat 6uta nnsa Bbibopa dopmaTta LSB nnm MSB.

19.3.2 CuHXpoHu3aumsa no npotokony SPI

Mocne BbINOAHEHUSA HacTponku ocumnnorpada noa curHan SPI, Heo6XOAMMO BbIMOAHUTL
HaCTPOMKY CXeMbl CMHXpOHM3aumu no wabnoHy B Hayane Kaapa AaHHbIX. locnenoBaTesbHOCTb
OAHHbIX MOXET 6bITb onpeaeneHa Konnyectsom 6MToB: OT 4 A0 96.

DA WNBR
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HaxaTb KHOMKy Ha nepeaHein NnaHenun B Noje CUMHXPOHU3aLUus.

KocHutecb nyHkTa Type/Tumi v BbibpaTh TUNa CUHXpOHU3auun Serial/llocnegoBat
KocHuTtecb nyHkTa Protocol/llpoTtokos v Bbi6paTb npoTokon SPI.

KocHuTecb nyHkTa Trigger Setting/llapameTpsi 3an nns nepexona B NOAMEHK HAaCTPOMKM
YCNOBUN CUHXPOHM3ALNMN.

SPI SETTING
Trigger Type
A gger lyp
MOSI
B Position Type
Tun cMHXpoHM3auunm: MISO nnmn MOSI Any
YctaHoBUTE TWUM MONIOXEHUSA YCnoBua 3anycka. Ecnau )
yCTaHOBNEHO 3Ha4veHue Any/Jlro6os, oH byaeT 3anyckaTbCs C Start Bit
no YKa3aHHbIM AAHHbIM. Ecnu YCTaHOBJ/IEHO
3HaueHne/Value, 3anyck 6ypet BbIMOJ/IHATLCS no

YCTAHOB/IEHHbIM A@HHbIM U3 CTapToBOro 6uTa.

YcTaHoBKa cTtaptoBoro 6ura.

ONuvHa gaHHbIX: 4 ~ 96 6uT (Nnpu ctapToBoMm 6uTe 0).
YcTaHOBKA 3anycka MO YKa3aHHOMY 3HAueHW0 JAaHHbIX.
KocHutecb Data Value/3HayeHue [laHHbIX [BaX>Abl N BBECTU
3Ha4YeHMe C MOMOLbI BUPTYasbHOMW KnaBuaTypbl WK
KocHuTtecb B none All Same/Bbibop Bce, 4T0bbl YCTaHOBUTL
ang scex 6utos 3HayeHune 0, 1 wan urHopuposaTtb («X»).
YctaHoBka 6utoBoro nopsaka LSB nan MSB

Bo3BpaTt B npeabiayliee MeHto

Data Length

D

Data Value

XXXKX XXXX
E
All Same

0

Bit Order
F




19.3.3 UHTepnpetauuna SPI apekoanpoBaHus

OcumnnorpamMmma umMdpoBbIX CMrHanoB oTobpa)kaeT nHbopMaLno NO aKTUBHOWM LUMHE.
MpsiMble CUHW NIMHUM OTOBPAXKAKT HEAKTUBHYHO LUMHY.

TakToBas yacToTa oTobpaxkaeTcs CMHMM LLBETOM, HaA4 KaapoM, crpasa.

[JekoanpoBaHHble pAaHHble LWeCTHaauaTepuyHble 3HadeHus oTobpaxkatTcs 6enbim
LBETOM.

JlekoanpoBaHHbI TeKC MOXeT 6biTb 0bpe3aH B KOHUe Kaapa, ec/iv He XxBaTaeT MecTa.
Po3oBble BepTUKaNbHbIE JIMHUM O03HAYalT, YTO HEOH6XOAMMO M3MEHUTb KO3 dUUMEHT
pa3BepPTKM U nepe3anyCcTuTb CO60p AaHHbIX A1 MOBTOPHOrO AEKOAMPOBAHUS.

KpacHble TOYKM Ha JUHUM JeKoAMpoBaHMS 0603HaA4alT, UYTO CYLLEeCTBYHT He
oTobpaxeHHble AdaHHble. [Ona  oTobpaxeHuss AaHHbIX HeobxoAMMO  M3MEHUTb
KO3(pDNUMEHT pa3BEPTKN U CMECTUTb CUIHas.

NckaxeHHble 3HadYeHns WuHbl (HeonpeaeneHHble) 0Tobpa)katoTcsl po30BbIM LIBETOM.
HensBecTHble 3HayeHUs WuHbl (HeonpepeneHHble wAM owmboudHble) oTobpaxkatoTcs
KPacCHbIM LBETOM.

19.3.4 UHTepnpeTtaumsa gaHHbix SPI B Tabnuuye

Time — ropM3oHTasrbHOE CMEeLLeHNe Mexay TeKyLnM KaapoM U MapKepoM 3anycka.
MISO - pekogmpoBaHHble MISO pgaHHblE.
MOSI - gekoanpoBaHHble MOSI aaHHble.

19.4 nMNpotokon UART
19.4.1 Hacrpoiika napametpoB curHana UART

1.

2.

G mmon»
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B rnaBHOM MeHK KocHuTecb nyHKTa Analysis/AHann3>Decode/llekoanpoBaHue, nns
AO0CTyna B MEHI HAaCTPOEK AEKOANPOBAHMUSA.

KocHutecb nyHkTa Busl/llimHal w BbibpaTb OAHY W3 ABYX S4YeeK AN Co34aHus
HacTpoek: Busl/lnHal vwnvn Bus2/lUnHaZ2.

KocHuTecb nyHkTa Bus Protocol/[lpoTokos1 1 C NMOMOLbI YHUBEPCanbHOro perynstopa
BolbpaTb npotokon UART. [na noaTeBepXaeHus BbibOpa HaXaTb YHMBEPCasbHbIN
perynartop.

KocHuTecb nyHkTa Protocol Signals/CurHan pns nepexofa B MEHIO HAaCTpOeK napaMeTpoB
curHana. BolbpaTb NCTOYHUK CUIFHaMNa U NOPOroBbI YPOBEHD.

KocHuTtecb Protocol Config/Hactp LUnHbI ns AOCTyna B MEHIO HAaCTPOMKM NPOTOKOA.

UART CONFIG

Baud
A :
600bit/s

Data Length
B

Bbibop ckopoctu coeamHeHusi: 600, 1200, 2400, 4800, )
Parity Check
9600, 19200, 38400, 57600, 115200 nnu Bpy4Hyto C

ONvHa gaHHbIX: 5 ~ 8 6ut bt

BbI6Op YETHOCTM D Stop Bit
CronoBble 6UThI 1.5
YcTaHOBKa ypOBHS Idle Level
YcTtaHoBKa nopsigka 6uTt E High

Bo3BpaT B npeablayuiee MeHto Bit Order

& MSB

G O Return



19.4.2 CuHXxpoHu3aumsa no nporokony UART

1.

2.
3.
4

Ha)kaTb KHOMKY Ha nepegHen naHenn ocumnnorpada Wan KOCHYTbCS AeCKpUnTopa
Trigger Ha 3KpaHe 4719 BXoAa B MEHKO CUHXPOHM3ALUN

KocHutecb nyHkTa Type/Tun v BbibpaTtb Serial/llochegoBat

KocHuTecb nyHkTa Protocol/llpoTokos v BbibpaTte UART

KocHutecb nyHkTa Setting/lNapamerpel 3ar Ans AOCTyrna B MEHIO:

UART SETTING

Source Type

Bbibop ncTtouyHmka: RX nnm TX A X

Bbi6Op yCNOBMS CUHXPOHM3AUUKN: 3amnyCcK, OCTaHOBKaA,

Condition
JaHHble unun ownbka B
BEE]

Korga «ycnosuneMm 3anycka» asnsertcs «[aHHble»,

YCT@HOBUTb TUM CpaBHEHUS Ha: =, >, < Compare Type

C

Korga «ycnosuneM 3anycka» asnsercsa «[JaHHble», c

YCTaHOBUTb 3Ha4YeHNe AaHHbIX

Bos3BpaT B nNpeablayuee MeHto

19.4.3 UHTepnpetauuna aaHHbix UART B Tabnuue
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Time — ropu3oHTasibHOE CMelleHne Mexay TeKYLLUM KaapoM U MapKepoM 3anycka.
RX — nony4yeHHble gaHHbIe.

TX — nepenayn faHHbIE.

Rx err — Owmbka YeTHOCTU UM HEOMO3HAHHAas owunbKa rMpu NONyYEHUN AAHHbIX.
Tx err - OwmnbKa YETHOCTU UM HeoMo3HaHHasa owmnbka Npu nepeaaymn AaHHbIX.



19.5 Mportokon CAN

19.5.1 Hacrpoiika napametpoB curHasna CAN

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

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

3. KocHuTtecb nyHkTa Bus Protocol/l[lpoToKo/s1 n C NMOMOLLbIO YHUBEPCANbHOIO perynsitopa
BbibpaTtb npotokon CAN. [ns noaTBepXAaeHuss Bblbopa HaXaTb YHMBEpCanbHbIN
perynsaTop.

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

curHana. BelbpaTb NCTOYHMK CMIHaNa U NOPOroBbI YPOBEHD.

KocHutecb Protocol Config/Hactp LLnHbI ona poctyna B MEHIO HAaCTPOMKKM NMPOTOKOAa.
HacTponTb CKOpPOCTb Mepedauyn pAaHHbiX, AN 3TOro KOCHUTecb nyHkta Nominal
Baud/HomCkopocTtbs n BbibpaTb 3HadeHue ckopoctu: 5 kb/s, 10 kb/s, 20 kb/s, 50 kb/s,
100 kb/s, 125 kb/s, 250 kb/s, 500 kb/s, 800 kb/s, 1 Mb/s nnu Bpyu4Hylo.

19.5.2 CuHXxpoHu3saumsa no npotokosiy CAN

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

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

3. KocHuTecb Protocol/llpoTtokon v BbibpaTe CAN

4. KocHuTtech Setting/MapameTpbl 3an 4159 A0CTyNa B MEHIO:

e Start/Crapt - CMHXPOHM3aAuUUSA BbINOJHAETCS

ou

no CTapToBOMYy 6uUTY. Start el 1o
e Remote/lY - CUHXPOHM3AUUA BbINOHAETCA Remote Start
no yaaneHHomy kaapy (Remote Frame) c
3aAaHHbIM ID, ID
e ID - CUMHXpOHM3AUUSA  BbINOJHAETCA MO ID+Data D Return
yAaneHHoMy kagapy (Remote Frame) winm

Kaapy AaHHbix (Data Frame) c 3apgaHHbiM ID. Error
e ID+DATA - CUMHXPOHM3ALMA BbIMOAHAETCS MO
kagapy AaHHbix (Data Frame) ¢ 3agaHHbiMu ID

N AAHHbIMW.

e Error/Ownbka - CUHXpPOHM3aUNs
BbINONHAEeTCA no kagpy owunbkn (Error
Frame).

19.5.3 UHTepnpetaumsa aaHHbix CAN B Tabnuue
e Time - ropuMsoHTasbHOE CMeLleHNEe Mexay TEKYLMM KaapoOM U MapKepoM 3anycka.
e Type — Tun kagpa “D” - kaap AaHHbIX, “"R” — yaaneHHbIn Kagp.
e ID - NpeHTudukaTtop kagpa, ocumnnorpad MOXeT aBTOMaTUYeCKW onpeaensatb ASNHY
naeHTudmnkaTopa kaapa (11 6ut nnm 29 6ur).
Length - anuHa paHHbLIX.
Data - 3HayeHue AaHHbIX.
CRC - 3HauyeHune CRC (Unknunuecknin N36biTouHbIn Koa).
ACK - BuT noarsepxaeHus.

CRC
-24 5 2 C 30 C 0x4BAS
-19.9490ms 0x0449571D 0x45 4E 54 5F 0x5681
-15.1293ms Ox056ATEOC Ox734E
-10.9295ms 0x07819F51 0x53 4947 4C 45 4E 54 5F 0x0C9B
-5.44975ms 0x012F30DC Ox4BAS
-1.24996ms 0x0449571D 0x45 4E 54 5F 0x5681
3 56980ms Ox056ATEOC Ox734E

3
4
5
[
i
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19.6 Mpotokon LIN

19.6.1 Hacrtpoiika napaMmeTpoB curHana LIN

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

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

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

4. KocHuTecb nyHKTa Protocol Signals/CurHas nons nepexoga B MEHKO HAaCTPOEK NapaMeTpoB

curHana. BelbpaTb NCTOYHMK CMIHaNa M NOPOroBbiA YPOBEHbD.

KocHutecb Protocol Config/Hactp LLUnHbl ona nocTtyna B MEHIO HACTPOWMKKM NMPOTOKOAa.
HacTponTb CKOpPOCTb NepeAayn AaHHbIX, OJ18 3TOro KOCHUTEChb NyHKTa Baud/CKopocTb w
BblOpaTb 3HayeHune ckopoctun: 600 b/s,1200 b/s, 2400 b/s, 4800 b/s, 9600 b/s, 19200
b/s nnn Bpyu4Hnyto

ou

19.6.2 CuHxpoHu3sauus no nporokony LIN
1. HaxaTb KHONKy Ha nepegHen naHenu ocuwnorpada  WMAM  KOCHUTECb
AeckpunTopa Trigger Ha 3KpaHe Af19 BX0Aa B MEHIO CMHXPOHMU3aumn
2. KocHuTtecb Type/Tun v BbibpaTb Serial/Mocneposar.
3. KocHuTtecb Protocol/flpoTokos v BbibpaTb LIN.
4. KocHutecb Setting/lapameTpbi 3an Ansi 4OCTYNa B MEHHO:
¢ Break/MNpepbiBaHue -  CUHXPOHM3AUUSA
BbIMNOJIHAETCS MO NMpepbIBaHMIO Kajpa.
e ID - cuMHXpOHM3AUMA BbLINOJHAETCA MO CTOon

61Ty, Npuv ycnoBuM COBMAAEHUS 3aAaHHOMO BEnE BT
naeHTudmnkaTopa Kagpa.

e ID+DATA - CMHXPOHM3AUMA BbINOMHAETCA NO ID Break
Kaapy AaHHbix (Data Frame) c 3agaHHbIMU
ID 1 AaHHbIMMW. ID+Data

e Data Error/Owmnbka - CUHXPOHM3ALUUSA Error D Retun
BbIMNOJIHAETCA nNpu  obHapyXeHunm owmnbkn
(KoHTpONbHas CyMMa, ID, eut

CUMHXpOHMU3aUMN).

19.6.3 UHTepnpeTtaumsa aaHHbiX LIN B Tabnuue
e Time - ropuMsoHTasbHOE CMeLleHNEe Mexay TEKYLMM KaapoOM U MapKepoM 3anycka.
ID - ngeHTndmkaTop Kaapa.
Data Length — gnnHa gaHHbIX.
ID Parity — KOHTpO/ibHblE 6UTbI MAeHTUhUKaTopa.
Data - 3HayeHue AaHHbIX.
Checksum — 3Ha4yeHne KOHTPOJSIbHOW CYMMbl.
Data Length 1D Parity CheckSum
4 00H ENT_ 93H
03H SIGLENT 8CH

36.7793ms 2 00H 46H

70.9443ms 2 00H 38H
105.109ms 2 00H 93H
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20 UBMEPEHUA C NOMOLWbIO KYPCOPOB

Kypcopbl — 3TO ropu3oHTasibHble M BepTMKaNbHble MapKepbl, KOTOpblie yKa3biBaloT X- u Y-
3HAYEeHUS Ha 3agaHHOM ocuwmnnorpamme (aHanoroBbiM KaHan, uMdpPOBOM KaHaa WMAM OnopHas

ocumnnorpamMMa) M Ha

BKJ/TIOYAIOT HaMnpsiXXeHWe, BPeMS, 4acToTy.

Ha)xmMuTe kHoMKy [Cursors| Ans AOCTyrna B MEHI0 yrpaB/ieHUss Kypcopamu.

BkNounTb / BbIKHOUYUTL KypCOpbl

Bbi6op pexuma KYpCOpOB: PYYHOM,
CrieXXeHne unuv no U3MepeHmio

Bbibop kypcopa ans ynpaenenusi: X1( Y1),
X2 (Y2), X1-X2 (Y1-Y2)

YcTaHoBKa

3Ha4deHuns NMnoNoXXeHn4

Kypcopa
YHUBEpPCANbHOM PYYKON WAM BUPTyasibHOM

BblOpaHHOro (>xkectamun,

KJlaBuaTypom)
X, Y wnam XY

BEPTUKaAJibHbIE,

Bbibop Tuna Kypcopa
(ropm3oHTanbHbIE,
ropu3oHTanbHble + BEpTUKalbHbIA), 3Ta
onuus noaaepXXMBaeTcs TONbKO B «PyYHOM»
pexume.

Bbibop MCTOYHMKA curHana

Bbibop pexunma oTobpaxkeHuUs Kypcopos
Boibop OMOpHOM TOYKM ANa KypcopoB X
(3ageprxka unu rNonoxeHune).

Boibop onopHOM ToOukuM Ansa  Kypcopos Y

(3ageprxka unu rNonoxeHune).

20.1 Pe>XuM KypcoposB
PyyHon (Manual) - Bpy4dHyl YCTaHOBUTE MOJIOXEHNE KYpCOpPOB. Tunbl KypCOPOB:
(ropn30HTaNbHbIN, BEPTUKAJIbHbIN, TOPU3OHTaNbHbIA + BEPTUKAbHbIN).
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pe3ynbTaTaX MaTeMaTuyeckKunx

npeobpasoBaHunii. 2TU pe3ynbTaTbl

CURSORS

Cursors

A

Mode

\ELIE]

Cursor
X1

C

-16.25us

Cursors Type
X

Source
%

Style
Fixed

CursorX Ref

Position

CursorY Ref
Position




CnexeHune (Track) - Tun Kypcopa aBTOMaTUUYECKN YCTaHABIMBAETCSA Ha «FOPU3OHTasbHbIN +
BEPTUKA/bHbIN». B 3TOM peXuMMe HacTpamBalTCA TOMbKO [OPM3OHTaNbHbIE KYypCOpbl, a
BEPTUKa/IbHbIE KYpPCOPbl aBTOMAaTUYECKU MPUKPENISAIOTCS K TOUKE nepecedyeHnss Kypcopa v GopMbl
CUrHasa UCTOYHMKA.

N3mepeHne (Measure) - oTobpaxeHue BblOpaHHOro pesynbTata aBTOMATUYECKOro
N3MEpPEHUNS C MOMOLLbIO KYpPCOPOB.

20.2 Tunbl KypcopoB

X-Kypcopbl NpeactaBnsioT cobon agBe BepTMKanbHble WTPUX-MNYHKTUPHbIE NNHUK (X1 n X2),
KOTOpble MCMONb3YTCA AN U3MEepPeHUs BPEMEHHbIX MapaMeTpoB, B pexume BM® mnamepsietcs
yacTtoTta. Kypcop X1 (X2) no yMonyaHuto pacnofioxeH cnesa (cnpaBa) M MoXeT 6biTb NepeMeLleH
B Nntobyto obnactb 3kpaHa. B pexume X1-X2 oba kypcopa nepemewarTcss og4HOBPEMEHHO. [Ans
nepeMeLLeHNs KypcopoB HeobxoamMMO WCMNoMb30BaTb YHUBEpPCAsbHbIA perynsatop. Pe3ynbTaTbl
namepenun (X1, X2, AT, 1/AT) BbIBOASATCS B NMpaBoOW 4acTu 3KpaHa.
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X-Kypcopbl (BpeEMEHHOW IOMEH) X-kypcopbl (UAaCTOTHbIN AOMEH)
Y-Kypcopbl NpeacTaBnatoT coboM ABe rOpuU3OHTasbHble LWTPUXMNYHKTUPHble AnHum (Y1 un
Y2), KoTOpble  WCNONb3YKTCA ANS U3MepeHus HanpsxeHus (B) wnm Ttoka (A). Ecnn B kadectse
NMCTOYHMKA WMCMNOMb3YyeTCs OocuManorpaMMma MaTtemMaTuKuW, TO eAMHMUbI U3MepeHus OonpeaenstoTcs
MaTeMaTmuyeckon dyHkumein. Kypcop Y1 (Y2) no yMON4YaHuUIO pacriofioXXeH B BepXHEN (HUXHEN)
4acTu 3KpaHa U MoxeT b6biTb nepeMelleH B by ero obnactb. On9 nepeMmelleHns Kypcopos
HeobxoAMMO MCNOAb30BaTb YHMBEPCaAsNbHbIN perynsatop. B pexumme Y1-Y2 o06a kypcopa

nepemMeLlatoTca ogHOBpeMeHHO. Pe3synbTatbl nuamepeHun (Y1, Y2, AV) BbIBOASATCSA B NpaBOM 4acTu
3KpaHa.

X-Y-Kypcopbl, 04HOBpeMeHHoe oTobpaxeHne X-KypcopoB 1 Y-KypCOpOB.
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20.3 OTo6parkeHns KypcopoB

00ms

1.00kHz

50ms
X1=-500us

—

Pexum Following/CnexeHue Pexum Fixed/®unkcnpoBaHHbIN

e Following/CnexeHne - UHpopMaunsa O MOSIOXEHUN KaX[Ooro Kypcopa NpuUKpenaseTcs K
KypCcopy, a MH(OpMaLUuMsa 0 pasHMLE HAaXOAUTCSA MeXay ABYMS KypCcOpamMu CO CTPesikamu,
COEANHEHHbIMU C KypcopaMmu.

e Fixed/®ukcupoBaHHbIN - WNHDOpMauMa O TMOMOXEHUN KaxXAoro Kypcopa M pasHuua
Mexay Kypcopamu oTtobpaxatTca B obnactu Ha 3kpaHe. [aHHy 061acTb MOXHO
nepemellaTb XecTaMm, He3aBUCMMO OT OCLIMIISTIOrPaMMBbl.

20.4 OnopHas To4dka

Ons kypcopoB X U Y onopHyto Touky. OnopHas Toyka — 3TO NpUBSA3Ka KYpPCOPOB K TEKYLEMY
BPEMEHHOMY/aMMNANTYAHOMY 3HA4YeHUo WAN  TEeKyWeMy TMONIOXEHMIO Ha 3KpaHe. [aHHas
HacTpolKa UCMNOoNb3YyeTCsa NpU n3MeHeHnn Ko OULNEHTOB pa3BepTKN UM OTKIIOHEHMS.

X-Kypcopbl OrMopHas Touyka:

e (dukcMpoBaHHOE BpeMeHHOe 3HayeHne - TMpU U3MEeHEeHUW BPEMEHHOM pa3BepTKM
(koadbdumuMeHT pas3BepTKM) 3HaAYeHuMe KypcopoB X oOCTaeTcs (UKCMPOBAHHbLIM BO
BpeMeHHon obnacTu.

e  OUKCMPOBAHHOE TMONOXEHUE - MNpPpU M3MEHEHUUM BPEMEHHOW pa3BepTKU Kypcopbl X
OCTalTC PUKCMPOBAHHBIMKU B MO3MLMN CETKU Ha gucnnee.

Y-KypCopbl ONopHas To4ka:

e  OUKCMPOBAHHOE aMMAMTYAHOE 3HAa4YeHune - MpuU M3MEeHEeHUM BepTMKaNIbHOro MacwTaba
(KoadbdMUMEHT  OTKNIOHEHMSA) aMnAMTyAHOe  3HadyeHme  KypcopoB Y  ocTaeTcs
HEN3MEHHbIM.

e  OUKCMPOBAHHOE MNONIOXEHUE - MPU M3MEHEHUM BepTuKanbHOro Mmacwtaba kypcopbl Y
OCTalTCa PUKCMPOBAHHBbIMX B MO3NLNM CETKU Ha Aucnsee.

MpuMmep NpuBeAEHHbIN HUXE AEMOHCTPUPYET BAUSHUE BbIGpaHHOM OMOPHOM TOUKM KYpPCOpPOB

X npu MacwTtabupoBaHuu curHana.

& Uility 2 Digplay 171 Acquire P Tiigger
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B Whility =] il e ™ Trigger

B kayecTBe onopHOM ToukuM BbibpaHO dmkcmpoBaHHoe nosoxeHne. KoadhduuneHT pa3sepTku
ycTtaHoBneH Ha 100 Hc/pen. [lonoXeHume KypCcOpoB OTHOCUTENIbHO CEeTKM 3KpaHa OocTaeTcs
HenmsMeHHbIM, X -1 pgeneHne wn 2 peneHud. lpu 3TOM MNOSOXEHME BO BpeMeHHOM obnactu
nameHunnocb, X -100 Hc n 200 Hc.

B Lhility Sl ay 7 Acquire # 8 [ Measure P2 Math

B kauecTBe oMNoOpHOM TOYKM BbibpaHO PMKCUMPOBAHHOM BpeMeHHoe 3HauveHne. KoadpdunumeHtT
pa3BepTkun yctaHoBneH Ha 100 Hc/pen. lonoxeHue KypcopoB ocTaetcs (HUKCUMPOBAHHLIM BO
BpeMeHHon obnactn, X -50 Hc n 100 Hc. Mpu 3TOM n3MeHsaeT NosoXeHne Ha ceTke akpaHa, X -0,5
heneHnsa n 1 peneHve.
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20.5 Bbi6op M NnepeMeleHnEe KypcoposB
20.5.1 YnpaBsieHMe KypcopaMu KacaHUeM 3KpaHa

Kypcopbl MOXHO BblbMpaTb W mnepemewaTb HENnoCpPeACTBEHHO XeCTaMuM M YHUBepcasibHOM
PYYKOM Ha nepeaHen naHenn, KpoMe TOro, X MOXHO BbibpaTb B AMaNOrOBOM OKHE KYPCOPOB.

3 Utility ™ Trigger 4 Cursors [, Measure Acquire (J Display & Analysis 3 CURSORS

Timebase Trigger  C10C )
0.00s 500ns/div Auto 000V 11:55:16
25.0kS 5.00GS/s Edge Rising 201897

MNepemeleHne Kypcopa KacaHMeM 3KpaHa

KocHutecb obnactm otobpaxeHuns A X (mnn A Y) B pexume M1 mn nepetawmte ee, 4TobbI
OAHOBpPEMEHHO MepeMelwaTb ABa Kypcopa, KakK MOKa3aHO Ha PUCYHKE HMXe. DTO 3KBMBANEHTHO
onepauunn ¢ TMNom Kypcopa X1-X2 vnm Y1-Y2.

2 f = 1.000000MHz
5 Utility ™ Trigger f Cursors [o. Measure 111 Acquire ([ Display @) Analysis s

3 CURSORS

Timebase Trigger  c10C

000s  500ns/div Auto 000V 115516
250kS  500GS/s Edge  Rising 2018/9/7

20.5.2 YnpaBsieHMe KypcopaMu YHUBEpPCaNbHbIM PEryssitTopom

MepemecTnTe Kypcop, NOBEpPHYB YHMBEPCaANbHYIO py4yKy Ha nepegHen naHenu. Haxmurte
pyu4Ky, 4TOo6bl BblbpaTb pasHble AMHUKM Kypcopa. Hanpumep, ecnn TeKywuMM KypCOpOM siBASieTCS
X1, HaXxXxMUTe, 4Tobbl BbiIbpaTbh X2, U HAaXXMUTe eLle pas, 4Tobbl BbibpaTh X1-X2.

XecTbl nepeMellaloT Kypcop 6bICTpPO, HO He TOYHO, @ py4YKa nepemellaeT Kypcop TOYHO, HO
He Tak 6bICTpo. Bbl MoXeTe wucnonb3osBaTb obe KoMbuHauMnm B COOTBETCTBMM C BalKUMKU
noTpebHOCTAMKU: BO-NEPBbIX, C MOMOLLbID XECTOB AocTuraeTrcsa rpybas HacTponka, a 3ateMm C
NMOMOLLbIO YHMBEPCaNbHON PYYKM BbINOJSIHAETCS TOYHasa HacTpolika.
20.5.3 YnpaBsneHue KypcopaMm yepes MEeHIo

KocHuTecb obnactm uMeHu Kypcopa B
AMNanoroBoM OKHe, Bblbepute Kypcop (M) BO X2
BCM/IbIBAOWEM CMNMCKE, a 3aTeM MoBepHuUTe
YHUBEpPCasbHYO PYUYKY, 4yTOb6bI
OTperynpoBaTb NOSIOXKEHMUE.
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21 ABTOMATUYECKMUE USMEPEHUSA

ABTOMaTU4eCcKkMe u3MepeHunss - 3TO NpeaBapUTEsIbHO 3anporpamMMUpoOBaHHbIE Mpouenypbl
U3MepeHuns, CcoKpallarowme onepaunmm nNo HaCTPOMKEe KypCOPOB B CTaHAAPTHbIX CUTyauMsax, Takux
Kak W3MEpeHus BpeMeHW HapacTaHus, cnaja, amnaumTyabl NUK-NMK W T.4. ABTOMaTu4yeckue
N3MepeHnss pPeKoMeHAYyeTCs WCNOoMb30BaTb MNPWM  aBTOMAaTMYECKMX BbIYUCIEHUAX MNapaMeTpoB
curHana ocuwmnnorpamm. Ocuwmnnorpadbel cepum AKUM-4149 obecneumBatotr 6onee 50 Buaos
aBTOMaTUYECKMX U CTAaTUCTUYECKUX N3MEPEHUN.

Ecnn no Kakom-To npuynmHe napaMeTp He MOXeT ObiTb KOPpPEeKTHO BbluucieH, B 6noke
n3MepuTencHon uHAOpMauMM Ha 3KpaHe MoABUTCS Npeaynpexgawwmnn cuMmBon ***  yrto
NO3BOJISIET CAeNaTb BbIBOA O KOPPEKTHOCTW AaNibHENLWMNX AENCTBUN.

Mpn wmn3MepeHUM HeKOoTOpbIX NapamMeTpoB, Hanpumep, Mean (CpeagHee 3HaueHue)
BblUMCNAETCS €AMHCTBEHHAs Be/N4YMHa ANs BCero mMacCcuea AaHHbIX B OKHe. B apyrux ciaydasx
(BpemMsi HapacTaHusi) napaMeTp BblUMCASETCA A7 BCeX Toudek peanm3aumn. OgHaKo Ha 3KpaH
BCeraa BbiBOAUTCS nocnegHee (4058 AaHHOW peannsauum 3Ha4YeHume).

Ocuunnorpadbl cepum  AKWUM-4149 MoryT BbINOAHSATb W3MEpPEHUS OAHOBPEMEHHO MO
HEeCKO/IbKMM KaHanam, oTobpaxkas Ha 3KpaHe A0 5 u3MepeHun Co CTaTUCTMKOM B pexume
oTobpaxeHuss Advance/PacluMpeHHbIN no 12 napameTrpoB (6e€3 CTaTUCTUKM) B PpeEXUME
Simple/TpocTon. [nsg npoctoro oTobpaxeHns MakKCUMMasabHOro 4Yucaa U3MEpPEHWN Ha 3afaHHOM
KaHane MOXHO WuCnonb3oBaTb pexum Simple/llpocTtori. Onsa oTobpaxeHuss Uu3MepeHus Ha
KOHKPEeTHOM BpeMeHHOM oTpe3ke HeobXxoAMMO UCnonb3oBaTbh PyHKUMIO Gate/uana3oH.

SIGLENT Trig'd

f=10.00019MHz MEASURE D

@ Utility £t Display M Acquire ™ Trigger # Cursors & Meas & Analysis

//\\\/

Config

Clear

A
/ \

\ |

JATATR)AVAVATAVAY =

MEASURE Pk-Pk(C1) ROV(C1) Freq(C1) +Duty(C1) -Duty(C1) Tools
Value 5.11458V 0451% 10.001MHz 50.243% 49.757%
Mean 5.1178641V 0.27007% 10.00019MHz  50.13716% 49 86261% Statistics
Min 5.10833V 0.000% 9.986MHz 49.896% 49 5959
Max 5.13333V 0.988% B 10.013MHz 50.405% 50 075% off
Pk-Pk 25.0000mV 0.98806% 27.00kHz 0.50882% 0.47946%
Stdev 3.3803mV 0.13759% 3.28kHz 0.05743% 0.05729%
Count 3431 3431 28269 26712 26199 Statistics Setting
moogam ([l @ A A A @
C1 DC1M Timebase Trigger C1DC
1X 1.00V/ 0.00s 100ns/div Auto 0.00V 17:19:57
FULL 0.00V 2.00kpts 2.00GSals Edge Rising 2023/12/1
A. O6nactb 0To6pa>Keva CUrHana, aBTOMaTU4HECKN CXKUMMaeTCa npu 0To6pa>|<eH nn Apyrux
OKOH

B. O6nacTtb oTo6paxeHnss napamMeTpoB «Bce nsmMepeHusa»
C. MapaMeTpbl n3MepeHus u 0651acTb 0TO6paXXeHUss CTaTUCTUKM

D. [OnanoroBoe oKHO «N3MepeHus»
HaxMmmnte KHoOMKy |Measurel Ha nepegHel naHenu npubopa pAns BXoga B MEHKO
ABTOMaTU4YECKUX N3MEPEHUN.
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mmoo0

BktounTb / BbIK/TIOUMTE U3MEPEHUS

Bboibop pexum unamepenusi: Simple/lMpocTon
mnn Advanced/PacwupeHHbiri. B «lpocTtom»
pexume oTobpaxatoTcs OCHOBHbIE
napameTpbl Bbl6paHHOr0 KaHana. B
«PacliMpeHHOM» pexuMme MOXHO [06aBnsATb
n3mepeHus, nepekno4yaTb peXum
oTO6pa)keHus, BKOYaTb CTaTUCTUKY.

[ocTyn B MEH HACTPOMKN U3MEPEHUN.
OuncTUTb BCe BblBpaHHbIE N3MEPEHUSI.

Bbi6op TMna nsaMmepeHus.

Bbi6op  AOMOJIHUTENbHbIX WHCTPYMEHTOB
M3MEpEHUIA, BKJIIOYAs TPeHAbl, Kypcopbl,
Tpekwu.

BktounTb / BbIK/TIOUMTL CTaTUCTUKY.

[ocTyn B MEHIO HAaCTpoOeK CTaTUCTUKMU.

Boibop ctunsag oTobpaxeHuss M3MepeHuit:
embedded/BcTpoeHHbIt (OTOBpaXxkeHue nog
obnactbto curHana) nnu
floating/nnasatowmin (oTobpaxeHune B

obnactu curHana)

21.1 HacTtpoiika napaMeTpoB
BbibepuTe pacClWMpEeHHbIN pexuMm U3MepeHWn U KocHuTecb TYPE/Tur B AVanoroBoM OKHe
M3MEepeHUsa WM KOCcHUTeCb + B obnactn oTtobpaxeHus napaMeTpoB U3MEpeHUs W CTaTUCTUKW,

yTo6bl OTKPLITH OKHO Bbi6Opa NapaMeTpoB:

Measure select

MEASURE

Measure

A

Statistics

H Statistics Setting

Result Style

Floating

Source (A Favorite Vertical Horizontal Miscellaneous CH Delay (B

C1

Pk-Pk

Amplitude

FOV

Freq . " 10-90%Rise

Stdev Standard deviation of the dataE

Base
Stdev D
Period

90-10%Fall

A. Bbl60p MCTOYHUKaA CUIrHasla And BbINMOJIHEHUA NSMEPEHUA.
BK/1lO4Haa 4Yacto WCNOJib3yeMble

B.
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Bknagkm knaccudukaumMm napaMeTpoB W3MepeHui,
(Favorite/MacTtoMcn) amnauTyaHble NapaMeTpbl

(Vertical/BepTtukan),

BPEeMEeHHble



napameTpbl (Horisontal/Topn3oHT), pa3Hble napameTpbl (Miscellaneous/Pa3Hble) u
N3MepeHns BpeMeHHbIX 3agaepxek Mexay kaHanamu (CH Delay/3aanepx).

C. MNapameTtpbl. KocHuTecb napameTpa, KOTOPbIM HYXHO M3MepuTb, 4YTOb6bI akTMBMPOBATb
€ro, N KOCHMUTeCb ero CHoBa, YTob6bl BbIK/IIOYMTL NapaMeTp.

D. TloacBeyeHHble MapaMeTpbl BbiBeA€Hbl Ha 3KpaH. Ha pucyHKe Bbille aKTUBMPOBaH
«Stdev».

E. OnwucaHune nocnegHero BbibpaHHOro napameTpa.

Mopsaok gencremii ans gobaBneHus napaMeTpa M3MepeHus — BbibpaTb MCTOYHMK CUIHana
«Source/UcTto4HMK» B [ManNnoroBOM OKHe, a 3aTeM BblbpaTb NapaMeTp B OKHe MapaMeTpoB.
Hanpumep, 4ut06bl Aob6aButb maMepenus [Muk-Muk ans Cl mn wmamepenus [lepumoga ans C2,
BbINONHUTE cneaylwme AenCTBUS:

Source/UctouHnk>C1/KAH1>Vertical/BepTtukan>Pk-Pk/Mnk-Munk

Source/UctouHnk>C2/KAH2>Horizontal/Topn3oHT>Period/lMepunog

Ona  u3MepeHust BpPEMEHHbIX 3a/lepXeK Mexay KaHanamu: (CH Delay), nockonbky
KOMMYECTBO 3a4eNCTBOBAHHbIX WCTOYHMKOB 6Gonblie 1, warm Ana  yKa3aHus MCTOYHMKA
oTnuyatTca:

Favorite Vertical Horizontal Miscellaneous CH Delay

%~  Phase "k [Skew " FRFR

- F" FRFF < Ap FFFR FFFF
S FRLR "Ly FRLF = FFLR
“Ly FFLF - Tsu@R L Tsu@F

| ATl

.-~ Th@R <r Th@F

B

B obnactn Bbibopa napaMeTpoB CHavasla yKa3blBAaeTCs KaHas, COOTBETCTBYIOWWA UCTOYHUKY
A, a 3aTeM KaHan, COOTBETCTBYIOLWNIN UCTOYHUKY B. HakoHel, BbibMpaeTca napaMeTp UsMepeHus.
Hanpumep, uTobbl akTMBMpOBaTb M3MepeHue cMmeleHns mexay Cl n C2, Heo6xoa4nMMO BbIMONMHUTL
cneayrowve waru:

Source A/WNctouyHuk A> C1/KAH1> Source B/NctouHuk B> C2/KAH2> Skew/Casur

Mocne Bbibopa NnapameTpa oH NosBMTCA B 06n1acTy oTobpakeHnst napaMeTpoB U CTaTUCTUKMU:

MEASURE Pk-Pk(C1) OV(C1) Period(C1)

Value 0 0 0. ) 999.9737us

KocHutecb + B nyctomn obnactu, uytobbl 4o6aBUTb NapaMeTp.

KocHuTecb - B NpaBOM BEPXHEM YIrNy KaXaoro napametpa, 4Tobbl 3aKpbiTb NapameTp.
KocHuTecb X B MpaBoM BepxXHeM yray obnacTtu, uytobbl 3aKpbiTb U3MEPEHUE.
KocHuTecb CLEAR B ananoroBoM OkHe, 4Tobbl 3aKpbiTb BCE NapamMeTpbl.

Bknagka «Favorite/Mactocn» wmcnonb3yetrcsa ANs XpaHEHWS 4acTo MCMOofib3yeMblX BWAOB
nsMepeHuii. MNonb3oBaTeslb MOXET HacTpauMBaTb AaHHYI0 BKagy camocToaTenbHo. Ha pgaHHoM
BK/lagke MoxeT 6biTb coxpaHeHO A0 20 BMAOB M3MeEpeHuin. Haxmute 1M yaepXuBanTe d1eMeHT,
yTob6bI LO6aBUTL MM yaanuTb ero Ha BKIaaky «Favorite/Mactolcn».

Advanced/PaclumnpeHHbie>Type/Tun>\Vertical/Beptnkanb>Pk-Pk/luk-MNMuk>Add to
favorite//[Jo6aBuTb B 4acTo UCIOJIb3YEMbIE.

Ha kapTuHKe HumXe nokasaH npumep gobaBneHuMs O4HOrO0 M3 M3MEpeHui B pasgen Yacrto
NCNonb3yeMble.
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Favorite Vertical Horizontal Miscellaneous CH Delay

&y Max Min I Pk-Pk
I Add to favorite

Top /| Base :I: /

L@T ——— Mean Cycle Mean
Stdev Cycle Stdev RMS

Cycle RMS — Median Cycle Median
Fov 7 FPRE ROV

RPRE

Ona ypaneHus wun3 BkNaaku «Favorite/Mactoicn» HeobxoauMMO Ha)XaTb W YyAepXuBaTb
3/1EMEHT KOTOpbIA HEO6X0AMMO yAanuUTb M3 4YacTO MCNOAb3YEMbIX M BO BCMJIbIBAKOWEM MEHKO

BblbpaTb "Yaanutb n3s Yactohcn” :
Advanced/PacluunpeHHble>Type/Tun>Favorite/YacroUcn>Period/lepunosa>Delete
favorite/Yaanntb n3 4yacto MUCriosib3yEMbIX.

Favorite Vertical Horizontal Miscellanecus CH Delay

Top / i Base I Amplitude

——— Mean Stdev FOV

ROV E L 10-90%Rise

jj i 90-10%Fall “— ' Period
Find item

Delete from favorite
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21.2 Twvn naMepeHwusn

21.2.1 AMMINTYAHDbIE NapaMeTpbl
MpeactaBneHbl 19 napamMeTpos:

Min /T PK-PK

Top / | Base I Amplitude

L@T ——— Mean Cycle Mean

Stdev Cycle Stdev RMS

Cycle RMS —— Median —— Cycle Median

FOV /. FPRE ROV

RPRE

NIBN, N R e R e i BepxHAA NKMHKA

Pazmax (nuk-nuk)

Amnautyga

basoBanA NWMHKMA

Max/Makc: [o10XNTEeNbHbIN MUK HaMpsXXeHns

Min/MuH: OTpuuaTenbHbI MUK Hanps>XeHus

Pk-Pk/Muk-Mnk: Pa3HOCTb MexAay TMONIOXUTENbHLIM W OTpMUaTeNbHbIM MUKaMK
HanpsixeHun (=Vmax — Vmin)

Top/Bepx3Hau: l3MepeHne BepxHero 3HaueHus ¢GOpMbl curHana, B npegenax
YCTaHOBJ/IEHHOI0 OKHa

Base/HwxH3Hau: N3MepeHne HwuxHero (6a3oBoro) 3HavyeHuss popMbl curHana, B
npeaenax yCTaHOBMEHHOrO OKHa

Amplitude/Amnnutyaa: Pa3Huua Mexay BEPXHUMM U HUXHMUM 3HAYEHUEM YpPOBHS
curHana (=Vtop — Vbase)

Mean/CpepgHee: CpegHee M3 3HayeHUM (CyMMa 3HAUYEHUI CUrHana, AeneHHas Ha
KOJINYECTBO TOYEK)

Cycle mean/LUukn CpeaHee: YcpeaHEHHOE HaMNpsXXeHWe nepBoro Unknia

Stdev/CrOTkn: CTaHAapTHOE OTK/IOHEHME BCEX 3HAUEHUIN AaHHbIX

Cycle Stdev/Uukn CTtOTkn: CTtaHgapTHOE OTK/IOHEHWE 3HAUYEHUM AaHHbIX MepBOro
umKna

RMS/CK3: l/3mepeHne cpegHekBagpatundyeckoro 3HadeHumsa (CK3) dopmbl curHana
(KkBagpaTHbI KOpeHb M3 CYMMbl KBaApaTOB 3HAYeHWM CUrHana, AeNeHHOM Ha KOMM4YecTBO
TOoYek)

Cycle RMS/LUukn CK3: W3MepeHne cpegHekBagpaTunyeckoro 3HadeHusa (CK3)
dopmMbl cnrHana (KBagpaTHbI KOPEeHb M3 CyMMbl KBaApaTOB 3HAa4Ye€HUN CUrHana, AeneHHOM
Ha KOJIMYECTBO TOYEK) NEPBOro LuMKia

Median/MeaunaHa: CpegHee OT 3HAaUYEHUN OCHOBAHUS N BEpPLUMHbI. Takoe 3Ha4yeHue,
yTo 50% nNOyYEHHbIX TOYEK HaXOAATCA Bbiwe ero, a gpyrue 50% — Huxe.

Cycle Median/UunknMeguaHa: MeanaHa nepBoro unkna.
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Beibpoc+

BepxHAa AMHUA

(Base)
NokanbHein Min Beibpoc-
BbI6pOC - Be/MYMHA WCKAXEHWUS, C/EAYIOLWEro 3a MOJIOXKUTENbHLIM (OTpUMUATENbHbIM)
(dpOHTOM MMNynbca, Bblpa)KeHHasi B NMpoOLEHTax OT aMinTyabl:
- _ local MAX - D Top o
ROV (rising edge overshoot) = Amplitude x 100 %,
roe ROV - Bbibpoc+
FOV (falling edge overshoot) = Base - D local MIN _ ;5 %,

Amplitude
roe FOV - Bbi6poc-

Overshoot (FOV)/Bbi6poc-: OTpuuaTtenbHbll BbIGPOC Yy OCHOBaHWs uMNynbca,
nocsie 3aBepLleHnss cnaga uMnynabca

Overshoot (ROV)/Bbi6bpoc+: [lonoxutenbHblli BbIGpOC Ha BepLMHE MMMYyNbCa,
nocsne 3aBepLleHns HapacTaHUa UMNynabca

NloKkanbHblit Max Mpeasbibpoc-
~ BepxHas AUHUA

(Top)

Basoean NMHUA
(Base)

MNpegesibpoc+ " NokanbHbIii Min

MpeaBbI6GPOC - Be/NYMHA NCKaXeHus, npeawecTBytoLlero MOJIOXUTENBHOMY
(oTpuuaTenbHoMy) OPOHTY UMNYNbCa, BblpaXeHHas B NpoueHTax OT aMnnTyabl:
Base - D local MIN

RPRE (rising edge preshoot) = Amplitude x 100 %,
rae RPRE - npeasbibpoc+
FPRE (falling edge preshoot) = local MAX = D Top x 100 %,

Amplitude
rae FPRE - npeasbibpoc-

Preshoot (FPRE)/MNpeaBbi6poc-: [peaBblbpoc Ha BeplwMHe uMNynbca, nepej
cnagatmowmm HpoHTOM.

Preshoot (RPRE)/MpeaBbi6bpoc+: [peaBblbpoc y OCHOBaHMA MMNynbCa, nepen
HapacTalwWwmnM HGPOHTOM.

YpoBeHb@CUHXP: BenuvunMHa HanpsxXeHus Mexay MapKepoM YpPOBHSA 3arycka w
MapKkepoMm KaHana.
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21.2.2 BpeMeHHble napaMeTpbl
BkntoyarT B cebst 17 napamMeTpoB:

Period

Time@min

+Duty

-BWidth

Freq

+Width

-Duty

Delay

Time@max
-+ = -Width
A +BWidth

T@m

T

Rise Time J 5 Fall Time

E L 10-90%Rise

90-10%Fall J.5 ccl

Bpemsa Bpemsa
HapacTaHua cnaga

h Moporoeble YPOBHM:
! /ﬂ::.?.; sepxHuin 90%
| Z(__-“ cpeamuin 50%
N
N~

- HHUIA 10%

ANUTENbHOCTb-

ANUTensHOCTb+
e

Mepuog

Period/MNepuon: Nepuvoa  curHana (T) - WHTepBan Mexay  AByM4
nocnefosaTesibHbIMM TOYKAMU Ha (PpPoOHTaX OAMHAKOBOM NMONSPHOCTU, B3STbIMW Ha CpeaHEM
noporosoM yposHe (50%).

Freq/YacroTta: Yactota curHana(=1/T)

Time@max/BpemMa@mMakc: Fopu3oHTanbHas
3Ha4yeHwus.

Time@min/BpeMa@MuH: Opu30HTaNbHas KOOpAMHATa MUHMMANIbHOIO 3Ha4YeHusl.

+Width/+AnutenbHOCTb: [AUTENbHOCTb MOJOXUTENbHOMO UMMyNbCa — WMHTEpBa
Mexay ABYyMs nocnefoBaTeflbHbIMM TOYKaMum Ha (pPOHTE M cpe3e UMNynbca, B3ATbIMM Ha
CpefiHeEM MOpPOroBOM YpOBHe.

- Width/-AnutenbHOCTb: [ANMTEeNbHOCTb OTpUUATENIbHOMO MMMyJbCa — WHTepBan
Mexay ABYyMsl nocnefoBaTeflbHbIMW TOYKaMu Ha cpese U hpoHTe uMnynbca, B3ATbIMW Ha
CpefiHeEM MOpPOroBOM YpOBHe.

+Duty/+CkBaxXHOCTb: OTHOLWEHNEe ANUTENbHOCTU MONOXUTENBbHOMO WMMMy/nbCa B
curHane K nepuogy curHana = (AnutenbHoctb+/T) X 100%.

-Duty/-CkBa>XxHOCTb: OTHOWeEHNE ANTENbHOCTU OTpUUATENIbHOrO0 WMMNynbca B
curHane K nepuogy curHana = (AantenbHoctb-/T) x 100%.

+BWidth/+BOnuT: J1UTeNnbHOCTb NONOXUTENBHOIO NakeTa — AJIMTENbHOCTb NaKeTa
MMNYNbCOB, OT NepBoro poHTa, A0 NOCNeAHero cnaaa.

-BWidth/-BOAnuTt: OnNuTenbHOCTb OTPpMLATENIbHOIO NakeTa — A/INMTENbHOCTb MNakeTa
MMMNYyNbCOB, OT MEpPBOro cpesa A0 nocnegHero ppoHTa.

Delay/3apnep>kka: Bpemsa OT Touku 3anycka A0 nepBoro nepexoga 50%-n ypoBHS
curHana

T@M: BpeMms Mexay TOUKaAMW 3arycka B 3aBUCMMOCTU OT YPOBHS CUHXPOHU3AULUN U
HaKNOHa.

KoopAuHaTa MaKCMMalbHOIro
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10-90%Rise/HapacTtaHue: Bpemsa HapacTaHua MMNynibCa OT HMXKHEro 40 BEPXHEro

noporoeoro ypoBHsi (10%~90%).

90-10%Fall/Cnaa: Bpemsa cnaga vMnynbCca OT BEPXHEro A0 HWXXHEro NoporoBoro

ypoBHS1 (90%~10%).

20-80%Rise/HapacTtaHue: BpemMs HapacTaHus MMMyabCca OT HMXXHEro A0 BEPXHEro

noporosoro ypoBHsi (20%~80%).

80-20%Fall/Cnaa: Bpemsa cnaga mmnynbCca OT BEPXHEro A0 HWXXHErO MOpPOroBOro

ypoBHSs1 (80%~20%).
CCJ: Pa3Hunua Mexay ABYMS nocrenoBaTesibHbIMWM nepuogamu.

21.2.3 lpoume nsmepeHus
Mpoune namepeHns BKIOYAKT B cebs 16 napamMeTpoB:

1% +Area@DC rYe -Area@DC rve Area@DC

AbsArea@DC VT +Area@AC FY¥ -Area@AC

Ao D s

Area@AC FY™ AbsArea@AC ] Cycles

' Rising Edges 'i'l_____l;' Falling Edges it i Edges

— [ —

$oN 4 u

Ppulses Npulses .t PSlope

L

NSlope

+Area@DC/+Mnowaab@DC: Mnowanb NONOXKUTENBHON OCLUMANOrPaMMbl, Bbille HYNS.
-Area@DC/-Mnowaab@DC: lNnowaab oTpmUaTENbHON OCLUANONPAMMbIl, HUXE HYNS.

Area@DC /NMnowaab@DC: CymMmMapHas nnaowagb oCLMAN0rpaMmel.

AbsArea@DC/A6cMNnowanb@DC: A6contoTHOE 3Ha4YeHne nNaowaan ocUnINorpaMmel.
+Area@AC/+Nnowaab@AC: lnowanb NOSOXUTENbHON OCLMANOrpaMMbl, Bbille CpeaHero

YPOBHS.

-Area@AC/-Mnowaab@AC: [lnowaab OTpULATENBbHOM OCUMANOMPaMMbl, HWUXE CpeaHero

YPOBHS.

Area@AC /Mnowaab@AC: [lnowaib OCUMNAOrpaMMbl Bbille CpefHero YpPOBHS MWUHYC

naowasb HUXxe CpefHero ypoBHS.

AbsArea@AC/A6cMnowaab@AC: [lnowaab ocuuasorpaMMmbl Bbille CpeHero YpoBHS

nJtoC naowaab HUXe cpeaHero ypoBHS.
Cycles/Uuknbl: Konnyectso LUMKIOB B NEPUOANYECKON OCLUMANONpaMMe.
Rising Edges/Kon®poHtoB: CyMMapHOe KOMMYECTBO  MOJIOXKUTENbHbIX
OCLMNIOrpaMMBbl.
Falling Edges/KonCnapos: CyMMapHOe KOJIMY4ECTBO  OTpULATENbHbIX
OCLMNIOrpaMMBbl.
Edges/®poHTbl O61y: CyMMapHoe KOIMYEeCTBO BCeX (PPOHTOB OCLUIOrPaMMbl.
Ppulses/MonoxxMNynbc: CymMmMapHoe KONMYECTBO MOSTIOXUTENbHbIX MMMNY/1bCOB.
Npulses/Otpuulynbc: CyMmMapHoe KOMMYECTBO OTpuLUaTeNIbHbIX MMMYJ/IbCOB.
PSlope/CkopHapacT: ckopocCcTb HapacTaHus MoNoXUTenbHOro poHTa.
NSlope/CkopocTtbCnaa: CKOpoCTb Craja oTpuuaTtesibHOro gpoHTa.

99

(dpoHTOB

dpoHTOB



21.2.4 ABTOMAaTUYECKME U3MEPEHUA BPEMEHHbIX 3aiep)XXeK MeXxAy KaHallaMun
N3MepeHUe 3aflep)XKU U3MEPSIET pa3HuULy BO BPEMEHW Mexay ABYMS KaHanamu. Bkwouyaer

14 napaMeTpoB 3a4epXKKKn:

23" FRFR
adE~ FFFF

BN FFLR

< Tsu@F

Phase/®asza: Pa3HocTb a3 ABYX CUIHAN0B, BblpaXKeHHas B rpagycax. Tl + T2 x 360
Skew/CaBur: Pa3HOCTb BpEMEHU ABYX HapacTawwmXx (PpPOHTOB UCTOYHMKA A U UCTOYHMKA

B.

FRFR: BpemeHHOW WHTepBan:

nepBblil HapacTaLWwmn poHT.

NcTouHnk A, nepsbin HapacTaowmin GpoHT, n NcTtoyHuk B,

FRFF: BpeMeHHON uWHTepBan: WCTOYHMK A, MepBbli HapacTalowun OpoHT, U UCTOYHUK B,

nepBbIN cnagarowmn @poHT.

FFFR: BpeMeHHOW uWHTepBan:

nepBbIN HapacTaowmin GpoHT.

FFFF: BpeMmeHHOW wuHTepBan:

nepsbli cnagarWwmn GpoHT.

FRLR: BpeMeHHOW MHTepBan:

nocrnegHUn HapacTalowmin GpoHT.

FRLF: BpeMeHHOW WHTepBan:

nocrnegHuUn cnagatowmm GpoHT.

FFLR: BpeMeHHON UWHTepBan:

nocneaHuin HapacTarwmun GpPoHT.

FFLF: BpeMeHHOM uHTepBan:

nocnegHuUn cnagatowmm dpoHT.

NcTouyHnk A, nepBbin cnagawwmin @GpoHT, n NcTouHuk B,
NcTouHnk A, nepsbli cnagatowmin dpoHT, u UcTouHmk B,
NcTouHmnk A, nepBbin HapacTtalowmii GpoHT, n UCTouHmMkK B,
NcTouHnk A, nepsbli HapacTaowmin GpoHT, n NcTouHmnk B
NUcTouHnk A, nepBbi cnagawowmin ¢dpoHT, n WNCTOYHUK B,

NcTouHmk A, nepBbin cnagatowmii dpoHT, U UcTouHmnk B,

Tsu@R: BpeMmsa ycTaHOBKM AaHHbIX, Nepes HapacTalowmM ppoHTOM TaKTOBOro CMrHana.
Tsu@F: Bpems ycTaHOBKW AaHHbIX, Nepej cnajgatowmm dpoHTOM TaKTOBOro CUrHana.
Th@R: BpeMsa ycTaHOBKM AaHHbIX, Nocne nepeaHero opoHTa TaKTOBOrO CUMrHana.
Th@F: Bpems ycTaHOBKM AaHHbIX, NOCMe cnaja TaKkToBOro curHana.
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21.3 TpeHp
OYHKUMIO TpeHAa MOXHO BKAKYUTL AN nboro napamMeTpa aBTOMaTU4ecKoro M3MepeHwus.
TpeHA No3BoASET HabAaaTh 3a USMEHEHNEM BbIBpaHHOIO 3HAUYEHMS C TEYEHNEM BPEMEHM.

Trend - Pk-Pk(C1)
Unit: mV

15.0s

Current:850.00uV

O6nacTtb oTo6paxeHusa napaMmeTpa M3MepeHus

O6nacTtb oTobpaxeHusa rpaduka TpeHaa

YBenunueHne gnanasoH BpeMeHun. KoCHUTEeCh, ANs paclnpeHnss BPEMEHHONO AMana3oHa.
Tekyliee 3HaueHne

MakcuManbHoe 3HaveHue

MuHMManbHOe 3HaveHne

CpefgHee 3Ha4yeHue

ObLlee yncno nsmepeHmne

C6poc cTaTucTukm

SFIETMMOOD >

06Hy1'IVITb AdaHHblE CTAaTUCTUKN W Nepe3anyCtuTb C60p AAaHHbIX MOXHO HECKO/IbKNMU
cnoco6amu: HaxaTb KHOMKy |Clear Sweeps| Ha nepefHeit maHenu npubopa, KOCHUTECH MyHKTa
Reset Statistics/Cbpoc CTratucTuky B AVNanoroBoOM OKHE HacTpoeK CTaTUCTUKU, UK HaXaTb CUMBON

O B obnactu otobpaxeHus TpeHaa.

21.4 OTcne>xxuBaHue
OyHkumto otcnexuBaHusa (Track) MOXHO BKJOUMTb TObLKO A/ BPEMEHHbIX MapaMeTpoB

(HanpuMep: yacToTa, BpeMs HapacTaHus). JaHHas dyHKUMS NO3BONSET 0TO6pasuTb U3MeHeHue
BbibpaHHOro NnapaMeTpa BO BpeMEHHOW obnacTu.

11 50kHz
11 GlkHz
10.50kHz
10.00kHz

2000ms 1000 s EAH; 10 B0ms 20.B0ms

1000 — 370 BEepxHUI Npeden CTaTUCTUYECKOro Ymcra B Kagpe, 3TO O3HAYaeT, YTO 3HAYEHMS,
npesbllLalowWme 3ToT Npegen, He 6yayT otobpaxaTbCsa Ha rpaduke Tpeka.
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21.5 CraTUCTUKA U3MEepeHU#

Bkntounte dyHkunio Statistics/Cratuctnka, 4tobbl HabnogaTb pacnpeaeneHne naMepeHHbIX
3HAYEeHUN KaXkgoro BbiIbpaHHOro napameTpa.

Pe3ynbTaT aBTOMaTnM4eCKMX U3MepeHnii otobpaxaeTca B HMXHEN 4yacTu aKpaHa npubopa, 3a
NCKJIIOYEHMEM, KOrAa BKAKOYEHA DYyHKUNA 0TOBpaXKeHus BCeX pe3ybTaToB.

MU3MEP k(C1) Bey

0.C
0.0uV

32662

TMcTorpamma

O6Hy1'IVITb AdHHbIE CTAaTUCTUKN WU Nepe3anyCcTtuTb C60p AadHHbIX MOXHO HECKOJIbKUMU

Value/3HauyeHune - TeKylee nsMmepeHme

Mean/CpepgHee - cpeHee BCeEX U3MEPEHUI

Min/MuH - MMHUMYM BCEX U3MEPEHUN

Max/Makc - MaKCMMyM BCEX U3MEPEHUN

Stedv/CoTkn - cTaHAapTHOE OTK/IOHEHWE BCEX U3MEPEHUN
Count/Cuer - KONMYECTBO U3MEPEHUN

cnoco6amu: [Clear Sweeps| Ha nepeaHeit naHenu npubopa, KOCHUTECb NyHKTa Reset

Statistics/Cépoc CTaTtucTuky B 4MNaNOroOBOM OKHE HACTPOEK CTaTUCTUKU, UM Ha)aTb CMMBON B
obnactn otobpaxeHus CTaTUCTUKM.

21.6 [I'ncrorpaMMa CTaTUCTUKM

Mocne BK/OYEHUS CTAaTUCTUKU MO BbIGpaHHbIM M3MEpeHUsM MoNb30BaTelb MOXeT TakXe
aKTMBMPOBaATb CTATUCTUYECKYID rUcTorpamMmy. [ucTorpamMma oTobpa)kaeTcsd B HMKHEN 4acTu
obnactm cratTMCTUKM. DTO MO3BOJSET Mnosb3oBaTensaM ObLICTPO MpocMaTpuBaTb pacnpeneneHuve
BEPOSATHOCTEN M3MEPEHHbIX NapaMeTpoB. LiBeT rmcrorpaMmMbl COOTBETCTBYET UCTOUYHUKY U3MEPEHUS
(kaHan 1 xenTbin U T. A4.).

0.C
0.0uV

MMcTorpamma

O4HY M3 CTaTUCTUYECKUX TMCTOrpaMM MOXHO BbIBECTW Ha OTAENbHbIM 3KpaH ANS nony4vYeHus
noapobHon nHpopmauun. ns 3Toro HeobxoAMMO KOCHYTbCS MMCTOrpaMMbl KOTOPYH Heobxoammo
YBeNNYNTb, OTKPOETCHA AOMOSHUTENbHOE OKHO C YBE/IMYEHHON MMCTOrpamMMon.

A. W3MepsieMblt napameTp

B. O6nactb oTob6paxeHuss TrMcCTorpaMmbl.
Ocb X npeacraBnsieT  M3MEpEHHble 63.0%
3HaveHMs, a ocb Y npeAacTtaenser iy
BEpPOSITHOCTb.

Period(C1) ‘A

37.8%

C. Yuncno oTcyeToB CTAaTUCTUKMU

D. Tekyuwee 3HayeHue

E. Cronbey rucrtorpammbl (61H), KOTOPbIA
BK/IIOYAET MaKCUMasbHOE 3HayeHue wu :
BEPOATHOCTb nonagaHua B  AaHHOE 0.99999820 0.99999980 1.00000140 1.00000300
3Ha4yeHune. 0.99999900 1.00000060 1.00000220

Count: 476 Current:1.00000060ms Top:[1.00000068ms,1.00000072ms) 63.0%
C D) E

F. KHonMka 3akpbiTUs OKHa rMCTorpaMmbl
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21.7 “MpocToin” pe>xknm naMmepeHumn

Mpn BKNOYEHMM MPOCTOr0 pexuma wusMmepeHun (Simple) Ha 3kpaHe ocuunnorpadga
OAHOBpEeMEHHO oTobpaxalTca Bce BblbpaHHble M3MepeHuMs An9 BbibpaHHOro kaHana. LUset
wpudTa oTobparkaeMblX WU3MEPEHUN COOTBETCTBYET LBETY YKa3aHHOro MCTo4yHuka. Xentblil gns
kaHana 1, ¢uoneToBbIN ANa KaHana 2 u T. 4.

Max Cycle Mean ROV 222% Rise
Min Sidev RPRE 0.56% Fall
Pk-Pk Cycie Stdev L@t 233.33mV BWidth
Top RMS Period 1.00ms +Duty

Base Cycle RMS Freq 1.00kHz Duty
Amplitude FOvV +Width 500.00us Delay
Mean FPRE -Width 500.00us Tam

21.8 [mana3oH aBTOMAaTUYECKUX U3MEepEeHU#
B cnyyae BO3HWKHOBEHUSI HEO6XOAMMOCTM U3MEpPEHUS MapaMeTpoB B 3alaHHOM BPEMEHHOM
Anana3oHe peKoMeHAyeTCs Ucnonb3oBaTtb GyHkUMo 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 n B ncnonb3yTca Ania onpeaeneHnsa gmMarnasoHa
BpEMEHN AN u3MepeHusa napametpoB. Ocuwmnnorpad usmepser
napaMeTpbl AaHHbIX TONbKO MexAay Kypcopamum A n B, nrHopupys
AaHHble BHE AMaNna30Ha. Threshold

HacTpoika KypCOpOB BpeMEHHOro guarnasoHa aHanornyHa
HacTpomke 06blyHbIX KypcopoB. CM. «Bbibop 1 nepemewieHue
KypCOpoB» AN noaydyeHns noapobHon nHdopmaumu. Gate

Measure Config

Amplitude Strategy

Gate B-A
2.00ms

9 Return
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Ha pucyHke HMXe nokKasaH 3KpaH, B KOTOpPOM (bYHKLI,Mﬂ M3MeEpEHNE BO BPEMEHHOM
AnanasoHe UCNONb3YETCA ANd U3MEPEHUA aMIJTUTYAHbIX NMapaMeTpoB NpAMOYIrojibHOro CurHana:
SIGLENT

@& Utility © Display i Acquire ™ Trigger # Cursors b Meas EiAnalysis f=909.1835Hz

Measure Config

A B
5.00ms

1
i
:
i
|
;
i
i
0
i

f\ _3]‘JmS H ﬂl 5 | || \| |
:1.30ms / \ || ‘|

il

| | |

" \ /"\ !
i

f

\

MEASURE Pk-Pk(C1)
Value 401042V
C1 DC1M Timebase Trigger c1DC =5

1X 1.00V/ -158ms 2.00ms/div Stop 0.00V 10:16:11
FULL 000V 5.00Mpts 100MSa/s Edge Rising 2023/12/14

21.9 BbluucneHve aMnanTyabl
B cooTBETCTBUM C pPasNMYHBbIMW TUMAMKU BXOAHbIX CUrHANOB MOJsib30BaTeNn MOryT BblibpaTb
COOTBETCTBYIOLLYIO CTpaTernto pacyera amnanTybl, KOTOPass MOXET U3MepsaTb BEPXHUE U HUMXHUE
3HayeHus ¢ 60nbLWen TOYHOCTLIO.
Onsa Bbibopa cTpaTermm pacyeta aMnamTyabl HEOOXOAMMO B MEHK WM3MepeHWI KOCHYTbCSH
Hactpovika/Config > Bbeiuncna Amrisi/Amplitude Strategy. OTobpa3unTcsa cneayroliee MeHIo:

A. Bbibop cTpaTermio pacyeta amnamTyabl. Ecnu yctaHoBneHo
3HayeHne «ABTO/Auto», cTpaTerns pacdeta aMmnanTyAbl
6yneTr BbIGUpATbCA aBTOMATUUYECKM B COOTBETCTBUM C Amplitude Strategy
BXOAHbIM CUrHasoM, 4Tobbl obecneuynmTb MaKCUMMasibHYHO
TOYHOCTb U3MEPEHHOr0 3HaYEHUS. :

B. YcraHoBKa cTpaTerMm pacdera MaKCUMMasabHOr0 3Ha4eHwus. A Amplitude Strategy
Ecnn ycraHoBneHo 3HayeHume «lucrorpamma/Histogram», Auto
6yaeT yuuTbiBaTbCA 3HaA4YeHWe B BepxHen MnoSoBUHE
CUrHana, a 3HayeHnme C MaKCUManbHOMW BepPOATHOCTbIO
6ynet MaeHTUUUMPOBAHO KaK BeEpXHee 3HayeHue; ecnu

Top Strategy

yCTaHOBIEHO 3HayeHue <«Makc/Max», MakcumasnbHoe B
3Ha4yeHune curHana byaer MaeHTUOUUNPOBAHO KaK BEpXHee MAX
3Ha4yeHue.

C. YcraHoBka cTpaterum pacyeta 6as3oBoro 3HaueHus. Ecnu Base Strategy
YCT@HOB/NIEHO 3HayeHue «lucrorpamma/Histograms», 6yaer C
YUNTbIBATbCA 3HAUYEHWE B HUXHEW MOMOBMHE CUrHana, a MIN

3HayYeHne C  MaKCMMalbHOWM BEPOSATHOCTbID  bByaeT
naeHTMduuUMpoBaHo kak 6HasoBoe 3HaudeHue; ecnu
YCTaHOBJIEHO 3HayeHune «MuH/Min>», MWHUMaNbHOE D _‘_') Return
3HayeHue curHana byaer maeHTMduUUMpoBaHo Kak 6asosoe
3HayeHune.

D. Bo3ssparT B npeabiayliee MeHio.
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21.10 Mopor namepeHunin

MoporoBble 3Ha4yeHMsl W3MEpPeHun onpeaensawTca nonb3oBatenemMm. Hanpumep, Aans
U3MepeHns ANUTeNbHOCTM MMMNY/SibCa MOPOr MOXHO yKasaTb, a He 3adukcmpoBaTb Ha ypoBHe 50
%. [Ona wvu3MepeHuss BpeMeHW HapacTaHWs MOXHO YyKa3aTb HWXHWUIA/BEPXHMI NOpPOru, a He
dukcnpoBaHHble 3HavyeHns 10%/90%.

N3MeHeHne NoOporoBoro 3HayYeHMs Mo YMOSTYAHMIO MOXET WU3MEeHWUTb pe3ysfibTaTbl U3MEPEHUS
COOTBETCTBYIOLWNX 3/1EMEHTOB W3MEPEHUs, TakKMX KaK: nepuoa, 4acrtoTa, +AJUTENbHOCTb,
ONVUTENbHOCTb, +CKBAXXHOCTb, -CKBaXHOCTb, +Banut, -Banut, 3apepxka, T@M, Bpems
HapacTaHus, BpeMda crnaga n apyrue.

Ons n3MeHeHUs MoporoBbiX 3HAYEHM aBTOMATUYECKUX WU3MEpPEeHWU HeobxoaAMMO B MEHH
n3MepeHui KocHyTbcs Hacrporika/Config > lopor/Threshold. OTobpa3snTcs cneaytouiee MeHto:

Measure Threshold
A. Bblbop WCTOYHUKA ans YCTaHOBKM nopora

N3MEpPEeHU. Source
B. Bblibop TMNa yCTaHOBKM NMOPOroBOro 3HayYeHus. A C1
C. YcTaHOBKa BEpXHEro 3HayeHus.
D. YcraHoBKa CpefHero 3HaueHus. Type
E. YcraHoBKa HMXHEro 3HayeHus. B Absolute
F.

Bo3BpaT B npeablayliee MeHto.
Upper
C

F © Retun

Tvn yCTAaHOBKM NMOPOroBOro sHauyeHus

B npoueHTax: YcCTaHOBKa 3HayeHUS B MPOLEHTHOM OTHOWEHUM OoT OopMbl CUrHana.
[Jnana3oH HaCTPOMKWN HUXKHEro M BEPXHEro 3HauyeHui coctaBnsaeT 1% ~ 99%, HMXHee 3HayeHune
He AOJIKHO MpeBblwaTb CpeAHee U BEPXHEro 3HayeHue.

Ab6conoTHOE 3HadeHue: YcTaHoBka abCoNMTHOr0O 3HA4YeHUs B  COOTBETCTBUU C
YCTAHOBNEHHbIM KO3(PDUUMEHTOM OTKIOHEeHMS. A6CoMoTHOE MNOpOoroBoe 3HayeHwe 3aBUCUT OT
MacwTaba no BepTUKann, cMeweHus u KoadpduumeHta ocnabneHus npobHuka. DTU 3HaYeHUus
OO/MKHbI 6bITb YCTaHOBMEHbI Mepes YCTaHOBKOW abContoTHbIX MOPOroBbiX 3HadeHwun. HuxHee u
BEPXHEE 3HAYEeHWsi OrpaHWyeHbl AMana3oHOM 3KpaHa. Ecnu kakon-nmbo abcontoTHbIM mnopor
6onblle UAM MeHblle MUHUMANbHOIMO MM MaKCUManbHOro 3HAYeHUs CUrHana, M3MepeHue MOXeT
6bITb HEAENCTBUTENbHbIM.
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22 MATEMATUNYECKUE ®YHKUUAUN U BIND

Ocumnnorpadbl cepun AKUM-4149 noaaepxuBatoT WUPOKMA Habop MaTeMaTuyeckux
dYyHKUMN. MaTemMaTnyeckme (QYyHKUMM BKAKOYAOT COXKEHWUE, BblUMTAHWE, YMHOXEHWE, AefieHue,
anddepeHumnan, nHterpan, KBagpaTHbin KopeHb 1 6bicTpoe npeobpasosaHmne dypbe (FFT (BMNo))
AN CUrHaNoB aHasoroBbiX KaHanoB. Pe3ynbTaT MaTeMaTU4YeCcKuMX AEeWCTBMI MOXeT Takxke 6bITb
n3MepeH C TMNOMOLLbIO JAeNeHUN CeTKM WA  KypcopoB, aBTOMaTM4ecKMe U3MepeHus Ans
MaTeEMATUYECKNX PYHKLUNIA HE BO3MOXHbI.

HaxMunTte KHonKy Ha nepeaHeln NaHenn UM KOCHMUTeCb + B 061acTK OKHa AeckpunTopa
KaHasia u BO BCMJ/IbIBAlOLLEM AMANIOFOBOM OKHe Bblbepute F1, F2, F3 wnn F4 nocne 4ero nosiBuTCs
ANanoroBoe OKHO MaTeMaTUKMU:

MATH

Trace
Functioni

A

Bbibop MmaTemaTnyeckon ocumnnorpammel F1 ... F4.

B. BK/IOUYMTb / BbIK/IIOYNTb MaTEMATUUECKYIO OMepaumio.

Operation

C. Bbibop MaTeMaTU4eCcKkon GYyHKLUMMN.

Bbi3blBaeT OKHO HacTpoek dyHKUMM U Bbibopa

Function
MCTOYHUKA.
o C1+C1
D. YcTaHOBKa BepTMKanbHOro Macwraba maTteMaTuyecKom
onepauuu. Scale
E. YcraHoBknu TekcTa METKMU MaTeMaTUYECKON
OCLMNOrPaMMbl. Label
F. OtobpaxeHue (Visible) wnm ckpbitne  (Hidden) F1
MaTeMaTUYEeCKOW OCUMIOrpaMMBbl Trace
G. YcraHoBka BEPTUKANbHOIo NOAOXKEHUS Hidden
MaTeMaTMYeCKOW onepauuu. Position
H. BKAO4YNTb / BbIKIKOYUTD MHBEPTUPOBAHME. 0.0V

Invert

on

22.1 EAMHMUbI U3MepeHMn MaTeMaTuuyeckux pyHKUun

B MeHI0 HacTpolikn KaHasnoB, NOJSib30BaTes/ib MOXeT BbibpaTb €4MHULY M3MEpPeHUs BXOAHOro
curHana B (BonbT) mnm A (amnep). B ocumnnorpade ansg mateMatuyecknx yHKUMA AOCTYMHbI
cnepywwve eanHuLbl NU3SMEPEHUN.

MaTeMaTnyeckas ornepauus EavHWUa nsmepeHus
CnoxeHue (+) nan Bbluntanume (-) V, A
YMHOXeHue (*) VA2, A"2 unn W (BatT)
Oenenuve (/) Het, S (CumMeHc) nam Q (Om)
BINo (FFT) dBVrms, Vrms, dBArms, Arms, dBm
OnddepeHuman (d/dt) V/S nan A/S (B/cek nnm A/cek)
NHTerpan (Jdt) VS nnun AS (B*cek nnmn A*cek)
KopeHb kBaapatHbii (V) VAL/2 nnn AMNL/2

YcpegHeHnune (Average)
Bbicokoe paspeweHune (ERES)
AbcontoTHoe 3Ha4veHume (|y])
AprymeHT (Sign)

JkcnoHeHTa (Exp nnm Expl0)
Jlorapudm (Ln naun Ig)
Nutepnonaumns (intrp)

I~

I~

I~

<L KK KL LK
> >\ > | > |||

I~

I~

I~
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22.2 ApudmMeTnuyeckme pyHKLUUNU

Ocuunnorpad cepun AKWUM-4149 MoOxeT BbINOAHATL cneaywwme apudmetnyeckue
onepauun: C/NoXeHue, BblUMTAHMWE, YMHOXEHWE WM f[eneHMe Ha Nbbix ABYX aHasnoroBbixX
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 — 3T0O MHOrOKpaTHOE CNOXeHue nocaeaoBaTeflbHbIX 3anucen
ocumnnorpamMm C HeoAMHaKoBbIM BecoM. Bcero B0O3MOXHO ycpeaHeHue oT 4 po 1024 pas
(4/16/32/64/128/256/512/1024). OHO 0COBEHHO MOSIE3HO ANS YMEHbLIEHUS LWyMa B CUrHanax,
NCNbITbIBAOWMX MeaNeHHbIn gpeid no BpeMeHn wunm amnamtyae. Kpuasi, 3aperncrpmpoBaHHas
nocnegHen, uMmeer 6onblwnii Bec, 4yeM Bce 6osiee paHHME KpPUBbIE: B HEMPEPbLIBHOM CpeAHEM
OOMUHUPYIOT CTaTUCTUYeckne dnyKTyaumu nocnegHen 3apeructpupoBaHHOM KpuBOK. Bec
«CTapbIX» KPMBbIX NMPU HEMNPEPbIBHOM YCPEAHEHUM MOCTENEHHO (MO 3KCMNOHEHUWAaNbHOMY 3aKOHY)
CTPEMUTCS K HYJ0 CO CKOPOCTbIO, YMEHbLUAIOLWENCS NO Mepe yBean4veHus Beca.

HenpepblBHOE yCpeaHEHME BbINOAHSAETCA NO cieaytowen gopmyne:

HOBOe cpefHee = (HOBble AaHHble + BeC * cTapoe cpegHee) / (Bec + 1)

Mo aTon xe dopMyne BblUMCASETCA U UTOroBoe cpeaHee. OQHaKO yCTaHaBAMBaAs 3Ha4veHue
napameTpa Average, Bbl 3agaeTte (PUKCUPOBAHHbLIA BEC, KOTOPbIA Ha3Ha4YaeTCsl CTapoMy cpeaHeMy
3HaA4YeHMo, Korga 4Yncno ycpegHeHuin gocturaet 3HaveHus Average. Hanpumep, ecnu 3HadeHue
napameTtpa Average (Bec) paBHO 4:

1-a pa3BepTka (CTapoe cpegHee OTCYTCTBYeT): HOBoe cpegHee = (HOBble AaHHble + 0 *
ctapoe cpegHee) / (0 + 1) = ToNbKO HOBbIE AA@HHbIE

2-9 pa3BepTka: HoBoe cpeaHee = (HOBble AaHHble + 1 * cTtapoe cpegHee) / (1 + 1) = 1/2
HOBbIX AaHHbIX + 1/2 cTapbiX AaHHbIX

3-9 pa3BepTka: HOBOe cpeaHee = (HOBble AaHHble + 2 * cTapoe cpegHee) / (2 + 1) = 1/3
HOBbIX AaHHbIX + 2/3 cTapbiX AaHHbIX

4-9 pa3BepTKa: HOBoe cpegHee = (HOBble AaHHble + 3 * cTtapoe cpegHee) / (3 + 1) = 1/4
HOBbIX A@HHbIX + 3/4 CcTapblX AaHHbIX

5-a pa3seepTka: HoBoe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5
HOBbIX Aa@HHbIX + 4/5 cTapblX AaHHbIX

6-9 pa3BepTKa: HOBoOe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5
HOBbIX AaHHbIX + 4/5 cTapbiX AaHHbIX

7-9 pa3BepTKa: HOBoe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpefgHee) / (4 + 1) = 1/5

HOBbIX A@HHbIX + 4/5 CcTapblX AaHHbIX
TakuMm obpas3oMm, ANna pasBepToK nocse 4-in BKAaA CTapblX CPeAHUX 3Ha4YeHUNn HadmHaeTt
3KCMOHEHUMaNIbHO YMEeHbLIaTbCA.
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SIGLENT 1d —
i Utility 1 Display  f7i Acquira ™ Triggar 14F « e [ Measura ™ WMath [ Analysis - f — = MATH

22.2.2 BbiCOKOe pa3pelueHue

Matematnyeckas ¢dyHkuma ERES/BbicOkoe pa3pelueHnme OCHOBaHa Ha TaK Ha3blBaeMok
TeXHUKe ynbTpa-obpasua, Koraa nNpoucxoauT yCpeoHeHWe coCceHUX ToueK AUCKpeTu3aunu aAns
YMEHbLIEHUS C/Iy4YamHbIX MNOMEX BO BXOAHOM CWUrHase U TeHepMpoBaHMKU  CriaXKeHHoM
OCUMNMIOrpaMMbl Ha 3KpaHe. DTOT pexuMm 06bl4HO MCMNOoNb3yeTcs, Korga 4vacroTa AMCKpeTusaumu
AU Bbie CKOPOCTM 3axBaTa BO BHYTPEHHIOW MNaMsThb.

PexXMM BbICOKOro paspelueHusi MOXET MCMNOoJSIb30BaTbCs KakK B OAHOKPATHOM 3anycke, Tak u
ONS NepmoamyecKn noBTOPSIOLWMXCS CUrHaM0B, U 3TOT PeXWUM He BAUSIET Ha CKOPOCTb 06HOB/IEHMS
9KpaHa. [aHHbI pexuM orpaHuyMBaeT MONOCY MPOMyCKaHWs peasibHOro BpeMeHW, MO3TOMY OH
3¢ dekTBEH B KauecTBe PpubTpa HU3KMX YacToT.

B Tabnuue HMXe NnokKasaHo COoTHoWeHne Mexay 6utamMmn ERES 1 nonocon nponycKkaHus:

ERES 6uThl MNMonoca nponyckaHusa (-3 ab)

0,5 0,25*4yacTtoTa ANCKpPEeTU3aLMK

1 0,115*yacToTa gMcKkpeTmnsaunm
1,5 0,055*yacToTa gMckpetTmnsaunm
2 0,028*yacToTa gMckpeTmnsaunm
2,5 0,014*yacToTa gMCKpeTnsaunm
3 0,007*yacToTa gMCKpeTmnsaunm

22.3 Anrebpanueckume pyHKLUUMN

Ocuunnorpad cepun AKWUM-4149 mMoxeT BbINONHATL cregyowme anrebpanyeckue
onepauun: anddepeHumnan (d/dt), wuHTerpan (Jdt), kBaapaTHbIn KopeHb (V), abconoTHoe
3HaueHue (|y|), aprymeHT (Sign), 3skcnoHeHTa (Exp wnu Expl0), norapudm (Ln wnan 1g),
nHTepnonaumsa (intrp).
22.3.1 AnddepeHuman

OnddepeHumnan (d/dt) - BbluMCneHMe [AUCKPETHOMW MPOM3BOAHOW MO BPEMEHU U3
BbIOpaHHOIro NCTOYHMKA.

Cy(i+d9 -y()
dx
, roe
di - andbdepeHuman ocumnnorpaMmeol
Y — TOYKM AaHHbIX aHa/IOroBoro KaHana

i — NHOEKC TOYKKM LaHHbIX.
dx - pa3HunLUa BO BpEMEHUN MeXAY TOYKaMN AaHHbIX.

di
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KHonka ynpaBneHuss MeH dx B MeH MaTeMmaTmdeckon ¢dyHkumm d/dt nossonser
YCTaHOBWUTb pasHULYY BO BPEMEHM MeXAY TOYKAMM AaHHbIX. YCTaHOBKA 3Ha4YeHust dx BbIMOSHAETCS
YHMBEpPCabHbIM perynatopoM B ananasoHe ot 0,02div go 0,20div. DIV - uncno nukcenbHbIX TOYEK
B KaXAoOM JeneHuuM Ha 3kpaHe ocuumnnorpada. B ocumnnorpadax cepum AKWUM-4149 kaxpoe
aenerHue coctout n3 100 nukcenen. Hanpumep: yctaHoBka 0,2div = 0,2 * 100 = 20 nukcenen.
OTO O3Ha4yaeT, 4YTO BbluMcneHue 6yaeT BbINOAHATBCA MO 20 AMCKPETHbIM TOYKAM W BPEMEHHOM
pasHMUbl MEXAY HUMMW.

22.3.2 MHTerpan

OyHkuna dt (MHTerpan) BblUMCNAET MHTErpan BblIOpaHHOrO UCTOYHMKA. DYHKUUIO WMHTEerpan
MOXHO WCMoSb30BaTb A/ pacyeTa 3HEprMnm WMMNynbCa B BOMbT - CeKYHAAxX WAU U3MepeHus
naowaamn ocumnIorpamMmmol.

n
In - CO +NZ .Vi

1=0
, rAe

I - nHTerpan ocuminorpamMmmsbl.

At - pa3HuMUa BO BpEMEHU MexXAy TOYKaMu AaHHbIX.
Y — KaHan 1, 2 nnu onopHasa ocuunaorpaMmma.

Co — NMPON3BOJIbHAA NOCTOAHHAA.

i — MHAEKC TOYKM AaHHbIX.

KHonka ynpasneHusa MmeHio Offset/OTknoHeHMe B MeHIO MateMaTudeckon ¢yHkuum dt
MO3BOJISIET 3a4aTb KOPPEKUMNOHHbIN KO3 PUUNEHT NOCTOAHHOIro CMELEHNS BXOAHOMO CUrHasa.

&

Pe3ynbTat MHTErpupoBaHUsa curHana Pe3ynbTaT MHTErpupoBaHusa MeaHapa C
npsMoyrosibHon gopMbl 6e3 cMeleHns KOMMeHcaumen cMeLleHuns

MaTemaTnyeckas onepaums BblUNCNEHUS MHTErpana MOXeT UCMOMb30BaTbCsl OA4HOBPEMEHHO C
dyHkumnen Gate/AmnanasoH. lMonb3oBaTeNlb MOXET 3a4aTb BPEMEHHO MHTEpBan A8 BblYUCIEHMUS
MHTerpana. [Ans aToro HeobxoAMMO B MEHIO MaTEMaTUKKM KOCHYTbCS NyHkTa Gate/[Qwuana3oH un B
OTKPbIBLUEMCS MeEHK 3aaaTb 3HaveHus Gate A/duanasoH A un Gate B/Oduanas3oH B, uto 6bl
onpenennuTb BPEMEHHOW UWHTepBan AAs BblYMCNEHMS MaTeMaTUKWU. YCTaHOBKa WHTepBana
aHasnorMyHa yctaHOBKe KYpPCOpOB.
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2 Utilicy [ Display  FTi Acquira ™ Trigger 4 Cursors [ Measura P Maih [ Analysis f= 999,9593H7

Gale &8

:) Return

[ C1 | DT Tim ehass Trigger C10C P&
1.00Vdiv S00UW bidiv 0.00s S00us/div Auto 167V 15:01-18
167V -B16.Fu'Wb 200Mpts 400MBals Edge Rising z019n12n13

22.3.3 KopeHb KBagpaTHbIN
OyHkumMa V' (KOpeHb KBaApaTHbIA) BbIYMCAAET KBaApaTHbIA KOpeHb AN BblI6PaHHOrO
NCTOYHMKA.

22.3.4 A6conroTHOe 3HavYeHue
OyHkuma Absolute (|x]) BblumncnseT abcontoTHoE 3HaYeHne BbiIbpaHHOMW OCUMNI0rpamMMmbl.




22.3.5 ApryMeHT ocuusiorpaMmmbol

B mMaTeMaTuke (YHKUMSA aprymMeHTa wuan CUrHyM-cdyHkums (OT signum Ha NaTblHU «3HaK»)
npeacraBnsetr cobol HeyeTHy MaTeMaTMyeckyr @dyHKUMIO, KOTOopasl M3BJeKaeT 3Hak
OENCTBUTENBHOMO Yyncna.

AprymMeHT OEeNCTBUTENBHOIO YncC/a X onpeaensertcs cneayrwmm obpasom:

Sign(x) = -1, ecim X < 0;
0, ecnhn X = 0;
l,ecimX >0

22.3.6 DKCMNOHEeHTa

DKCNoHeHUManbHas @yHKUMSA BKIOYaeT B cebsa 3KCMOHEHUManbHyl onepauuio e, no
OCHOBAHWIO KOHCTaHTbl €, 1 3KCNOoHeHUManbHyo onepaunio 10%, no ocHoBaHuio 10.

Hanpumep: y(x) = e*
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22.3.7 Jlorapmncpm

Norapndmuyeckas dyHkumna BkntodaeT B cebs norapmdm no ocHosaHuto e (In) u norapndm
no ocHoBaHutio 10 (Ig). B norapndmmyeckoMm pexmme, eciin 3HadYeHue curHana oTpuuaTesnbHoe
(curHan HaxoAUTCS HMXE YPOBHS 3eMSin), pe3ynbTaT oTobpa)kaeTcst Kak HOJlb.

Hanpumep: F1 = €*, rae x — TpuroHoMeTpuyeckas @ F2 = In (F1).

SIGLENT  Trigid
£ utility [ Display {7l Acquire M Trigger  Zf Cursors [ Measure P Math [ Analysis f|]C1)=3.00000;I‘~Hz

DCIM Timebase Trigger C1DC

1.00v/ 0.00s 200us/div Auto 0.00v O
FULL 250V 4.00Mpts 2.00GSa/s Edge Rising 202273

22.3.8 NHTepnonsaums

Mexay coceaHMMM TouykaMmu BbI6OpKKM opMa CUrHana MHTEPNOAUPYETCS B COOTBETCTBUU C
BblI6paHHbIM MeToAOM MHTepnonauMm un Ko3dduUuMeHToM WHTepnonsauum. KocHuUTeCb B F1aBHOM
MeHI nyHkTa Acquire/CéopUHp > Menu/MeHro > Interpolation/UHTeprionsumsi, 4Tobbl 3aaaTb
MeTo4 MHTEepnonauMn, a KoapdUUNEHT MHTEPNOAALNM MOXHO YCTAaHOBUTb paBHbIM 2, 5, 10 unan 20
B MEHIO MaTeEMaTUKMU.

KoadpUuUneHT = 2 ] KO3 PUUMEHT = 2
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22.4 O®OUnbLTPbLI

B ocumnnorpadax cepmn AKNM-4149 nmeetca matematndeckas ¢pyHkumsa FIR (KUX dunbTp)
- NporpaMMmpoBaHmMe 4actoTHoOro dunbtpa. MNpeaycMoTpeHsbl cieayowme Tuna GunbTpos: GUAbTP
HMXXHUX 4YacTOT, BEPXHWUX 4acToOT, MOJSIOCOBOM (DUIBTP U PEXEKTOPHbIN GunbTp. B HacTponkax
dunbTpa nonb3oBaTento HeobxoanMo BbiGpaTb TMN GuUAbTpa M 4YaCTOTy cpe3a, NopsAoK GuabTpa
byneT paccumMTaH aBTOMaTUYECKM.

Filter Config
Adapt Sample Rate
A. AKkTnBaums GyHKUNM aBTOMaATUUYECKOWN A on
YyCTaHOBKM 4acToTbl AUCKPETM3aLMM
ocuunnorpada B COOTBETCTBUM C Filter Type
BblbpaHHbIMM NapameTpamun dunbTpa. B Low Pass
B. Bbibop Tuna dunbTpa.
C. YcTaHOBKa 3HayeHus 4acToTbl cpesa. C Corner Freq
D. Bo3spaT K npeabiayLiemMy MeHIo. 25.0MHz

D © Return

ABTOMaTHMYecKafa yCTaHOBKAa YacTOTbl AUCKPETU3aLum.

B oTnnume oT naeanbHOro «nNpsaMoOyronbHoOro» ounabTpa, HacTosawmn KNX-bunbTp cpesaeTcs
OT MNOJIOCbl MPOMNYCKaHWA K MOAOCE NOAAB/EHUSA B COOTBETCTBUMM C nopsakoMm dwunbtpa. KUX-
dunbtp 200-ro nopsaka obecneuymBaeT cnag co ckopocTtbto 0,01*fs (roge fs — wuyacrtoTa
AOVUCKpEeTM3aummn), 4YTo O03HA4YyaeT, YTO CYLWEeCTBYIOT HeKOTOpble OrpaHu4yeHus npu YCTaHOBKe
4YacTOTbl Cpe3a npu 3ajaHHOW 4acToTe AMCKpeTM3auuMu. Ha crneayoowmx pucyHkax nogapobHo
NnoKasaHbl OrpaHUYeHuns:

A

e
¥

>0.01fs | =0.01fs | >0.01fs | =0.01fs

Y

fo Fo/2 fe /2
HY-punbTp HY-punbTp
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p =0.02fs 1 =0.01fs
=0.01fs |, =0.01fs | L

fl th fs/2 fh fs/2

MonocoBoi dunbTp Pe>xeKTOpHbIN hunbTp

Ona npumepa MoxHo B3aTb HY-dunbTp. Tpebyetcsa, 4Tobbl 4acTtoTa cpesa (fc) 6bina He
meHee 0,01*fs (T1.e. fc = 0,01*fs), a wupoknii gnanasoH cnaga fc nnwc 0,01*fs He nmpeBbiwan
nepsyto 30Hy Hankeucra (T.e. (fs/2)-fc = 0,01fs). Ecnu fs (4actoTa amckpertmsaummn) = 5 MBbIG/C,
TO AONYCTMMbIN AMana3oH YacTtoTbl cpe3a (fc) coctaBnsetr ot 50 MI'y go 2450 Mrlu.

Ecnn oxwupaetcs, 4TOo 3HadeHue fc BblMgeT 3a npeaenbl AONYCTUMOro AvanasoHa npu
onpefeneHHoOn 4actoTe AucKkpeTusauum, HeobXoAMMO W3MEHUTb 4acToTy JAWCKpeTM3auuu.
Hanpumep, npu yactote anckpetnsaumm 1 'ebib/c, He BO3MOXHO 3aA4aTb YacToTy cpe3a 5 MIu. Mo
3TO YacToTa AuckpeTtmsaumm 6yaeTr aBTOMaTUyeckum yMmeHbweHa Ao 500 Msbib/c, 4TOOLI
cooTBeTcTBOBaTb Npeaeny (fc = 0,01*fs).

MpodeccmnoHanbHbie NOMb30BaTENN, UMeKLWmne npeaBapuTenbHble 3HaHUa KUX-dunbTpoB u
3HakoMble ¢ paboTtol paHHoOro ocuunnorpada, MOryT BPYYHYH YCTA@HOBUTb  4acToTy
ANCKpeTM3aumMm Ha OCHOBE MHTepecylowel 4acTtoTbl cpe3a. B npoTMBHOM ciyyae pekoMeHayeTcs
aKTMBMpoBaTb MYHKUMIO «ABTOMaTM4YecKasi HacTpoMKa 4acToTbl AMCKpeTM3auum». Mpu akTMBaunm
AaHHOM yHKuMK, ocuunnorpad nepeknoyaetr pexum Cb6opa MHbDoOpMauum ¢ GUKCUMPOBAHHOIO
3Ha4YeHMs naMaTn, Ha (UKCMPOBaHHOE 3HadeHue 4YacToTbl AMCKPEeTM3auum 1 ynpasiasieT 3TuM
3Ha4YeHMeM B 3aBUCMMOCTM OT 3aZaHHOM 4YacToTbl cpe3a.

MPUMEYAHUE. Tlpn ycTaHoOBKE CAUWLIKOM HWU3KOMO 3HAyeHMs 4acToTbl Cpesa,
3Ha4yeHWe 4acToTbl AMCKpeTM3aumm BO3MOXHO He byaeT yAOBAETBOPSTb Teopeme
HaikBucta (T. e. 3HadeHue fs 6onblle He MpeBbIWAET U HE paBHO YABOEHHOW
MaKCMMasnbHOM YacToTe BXOAHOro curHana). B atom cnyyae Heo6xoaAnMMO MOBbLICUTb
3HayeHue 4acToThbl cpe3a.
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22.5 YacTtotHbi¥ aHanus (BM®)

BMN® (Bbbictpoe npeobpaszoBaHue Dypbe) - [peobpazoBaHuMe ¢GOpPMblI CUrHaNa peanbHOro
BPEMEHW B CMeKkTp curHana. Pexum BMNO® no3BoAseT HaWMTM 4YacCTOTHblE KOMMOHEHTbl (CrekTp)
CurHana Bo BpeMeHHoM obnactu. Pexumm BMN® ucnonblyercsa Ansa npocMoTpa caeaylowux TUNoB
CUTHanoB:

e AHanu3 rapMOHMYECKNX COCTaBMSAOWMX B CETAX NUTAHUS;

N3MepeHne rapMOHMYECKNX COCTaBAAOWMX U UCKAXKEHUA B CUCTEMAX;
OnpeneneHne xapakTepucTUK LWYMOB B MCTOYHMKAX MOCTOSIHHOIO HanpsXeHus;
TecTnpoBaHMe UMMYIbCHOrO OTKAIMKA UIbTPOB U CUCTEM;

AHanus Bubpauun.

Ona vcnonb3oBaHus pexunma BINd® HeobxoaMMO BbINOAHUTL Cleaylowmne AeNCTBUS:

e  YCTaHOBWUTb UCTOYHUK CUrHana (BO BpeMeHHOM obnactu);

e Otobpasutb cnekTp bMNod;

e BbibpaTb TMN okHa BMN®;

e HacTpouTb 4acTtoTy BblI6OpKM ANa oTobpareHMs OCHOBHOWM 4acToTbl M FapMOHWK 6e3
UCKa>XeHUN;

Ncnonb3oBaTb 3/1eMEHTbI YNpaBfieHMs MaclwTaboM Ans yBenmMdeHns CrnekTpa;

e [lpoBecTy naMepeHus cnekTpa C NOMOLLbI KypCOpPOB.

SIGLENT

f=1.000016MHz MATH D

& Utility ©0 Display 1M Acquire ™ Trigger # Cursors & Meas B Analysis

Function
FFT(C1)

) Config
Vertical
Horizontal

A hon
il ||| Tools
FRUAY
Iy

Trace
Hidden

C1 M| F Timebase Trigger C1DC
1X 1.00V/ 20.0dBV/ 0.00s 500ns/div Stop 0.00V 17
FULL 0.00V 33.4dBV 10.0kpts 2.00GSals Edge

O6nacTtb oTobpaxeHusa popMbl CUrHaNa BO BpeMeHHoM obnacTtu
O6nactb oTobpaxeHusa crnekTtpa (bMNo)

O6nactb oTobpaxeHnsa napameTpos bro

dwanorosoe okHO BIN®

oCnw>
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22.5.1 NapameTtpbl BMN®
MapameTtpbl BMN® oTobpaxatoTca B NpaBOM BepxHeM yray obnactm oTtobpaxeHus
CNeKTporpamMmMmbl:

YacrtoTa anckpernsauum BN® / FFT sample rate (Sa)

PesynbTatbl onepaumn bBM® npeacraBnsaT nepByk 30Hy Hawnmkeucta (DC ~ Sa/2)
YaCTOTHOro cnekTpa. HeobxoaMmMo MMeTb B BMAY, YTO 4acTtoTa guckpetusaumm BMNd moxer He
COOTBETCTBOBATb 4acToTe AWCKpPEeTM3aumMum BO BpeMeHHol obnactu. [pegnonarasi, 4To
MaKCMManbHOE KOJIMYECTBO TOYEK YCTAaHOBNEHO Ha 2 M:

v Korga KonmM4yecTtBo Touyek BO BpeMeHHoh obnactu, N, meHbwe 2 M, BMN® npuHumaeTt

UMCN0, KOTOpOE SABNSETCS LESIOYNCAEHHON cTerneHbk 2, 6amxanwern kK N. B 3ToMm
c/lyyae vacTtoTa Auckpetusaumm BIMO® = yacToTa AWCKPETM3aunmm BO BPEMEHHOWN
obnactw.

Korga 3HaueHme N 6onbwe 2 M, BMN® cHauyana npopexuBaer N Touyek Ha D, ans
MakcuManbHOro npubnuxeHmss Kk namatm 2 M, a 3ateMm b6eper nepBble 2 M ans
BblUMCNEHMS. B 3TOM cny4yae 4acTtoTa amckpetmsaumm BINd = yacrtoTta AUcCKpeTnsaymm
BO BpeMeHHon obnactn / D.

Hanpumep, B Ccnydae, ecnauM 4yacrtota AMCKpeTM3aumm BO BpeMeHHoM obnactu
coctaBnsder 2 [Tu, a kKonunyectBo oTcyeToB coctaBnder 10 M, BIM® cHavana
npopexuBaeT oTcyeTbl Ha 4, Ao 2,5 M, a 3atem 6epet nepsble 2 M gnsa pacyeTta
cnekTpa. B aToM npuMmepe 4acTtoTa aunckpetmsaumm bNo = 2 Iy = 4 = 500 Mlu.

Yucno touek BIN® / FFT points (Curr)

Tekyuwee yncno Todek BIM®, npepcrasnsaowme cobon Lenyto crteneHb 2, MakCMManbHoO 40 2
M To4ek (To4yHoe 3HadeHue 2097152).

YacTtoTHbiit MHTepBan / Frequency interval (Af)

YacToTHbI WMHTEpBan Mexay ABYMS COCeAHMMW To4ykaMum B nocnegoBaTtenbHoctn BN,
JaHHbIN nHTepBan oTobparkaeT paspeLuatowyo cnocobHOCTb No YacToTe.

Yucno orcyertoB npu ycpeaHeHnu / Average count of FFT (Avg)

OTobpaxaeTcs, TONbKO ecnn Ang pexuma BlMNe BkawyeHa QyHKUMS ycpeaHeHus,
oTobpaxkaeT YNCN0 LUMKIO YCpeaHEHUS.

e PaspeweHnune NY (RBW) — 570 wupuHa nonocbl nponyckaHua AYX no yposHioo 3 4B,
COOTBETCTBYIOLLASA BPEMEHHOMY OKHY, KOTOpas CBA3aHa C pasfiMYHbIMU KO3DPULMEHTaMU OKHa

Brno.

22.5.2 Hacrpoiika BN®

1.

2.
3.
4
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Ha>xaTb KHOMKY Ha nepeaHeln naHenu npnbopa, ANa BXoAa B MEHIO MAaTEMaTUKMU.
BbibpaTb dyHKUMIO ang otobpaxenus bMNod, F1 ... F4.

KocHyTbcs nyHKkTa Function/®@yHKuUus, B OTKpbIBLUEMCS KOHe BblbpaTtb FFT/Bl®.
KocHutecb nyHkTa Config/HacTpotika nna nepexona B MeHo KoHdurypauum bBrNo.



Bbibop MakcMManbHOro 4ncna toyek brno. Config

B. Bbi6op TMna okHa (MpsamoyronbHoe, BaskmaH, ry Max Points
XEeHHUWHI, XaMMUHT n ®nastTon). 2M

C. ABTOMatnyeckas ycTaHOBKa BEpTUKAJIbHOIO B Window
MacwTaba, ONoOpHOro YPOBHS, LLEHTPANbHOW YacToTbl Hanning

M ropuM3oHTasibHOro MacwTtaba B COOTBETCTBUM C
MaKCMMasbHOM YaCTOTHOM COCTaBNSAKOLWEN CUrHana.

D. ABTOMaTMuyeckas yCTaHOBKa LeHTpasibHON 4acToThl

D Peak to Center
Ha MaKCMMasibHYI YaCTOTHYO COCTaB/SIOLLYHO.

E. Bbibop pexuma oTtobpaxeHus (Split/PasgeneHHbin, Display
E

Full Screen / MonHO3KpaHHbIN 1 Split

Exclusive/2KCKNO3UBHbIN). FET Mode

F. Bbibop pexunma BIMO® (HopmanbHbin/Normal, F

Average

YcpenHeHue/Average n YaepxxaHue
Average Count
Makcumyma/Max-Hold).
G. YcTaHOBKa 4yncna ycpeaHeHUN, ecnuv BbibpaH pexum
YcpepHeHune.
H. C6poc ycpegHeHUn.

I. Bo3BpaT K npeabiayweMy MeHo 9 Return

5. KocHuTecb nyHKkTa Source/VICTOYHMK, B TMOSIBMBLUEMCS CrNuMcke BbibpaTb WMCTOYHMK
MaTeMaTM4yeckon onepauun. B KayecTBe MCTOUYHMKA MaTeMaTMYeCcKon onepauum MoryT
6bITb aHaNoroBble KaHanbl, @ TakXXe ONOPHbIE OCLMI0rpaMMbl.

6. KocHuTecb nyHkTa Window/OkHo, Bbi6paTb TUMNa OKHa.

Boibop OKHa onpeaensercs XapakTepucTMKamu BXOAHOMO CUrHasna, KOTOpbld HeobxoauMo
nccnenoBaTh, @ TakXe XapaKTepuctukamm yHKUMK OKHa. Bbibop OKHa CHMXXaeT yTeuKy 4acToT B
cnektpe bBMN®. [Mpu BbINOAHEHUM 6biCTporo npeobpasoBaHusa Odypbe npepnonaraeTcs, 4To
BPEMEHHOW CUrHasn nosTopsieTca 6eckoHeyHo. Onda uenoro yncna unknios (1,2) BpeMeHHOMW curHan
HauyMHaeTCs M 3aKaH4YMBAETCS Ha OAHOM M TOM >Xe YpOBHe M B (opMe curHana OTCYTCTBYHOT
pa3spbiBbl. [pM HeELEenoM 4yucne LUMKI0B BO BPEMEHHOM CUrHase HadanbHas M KOHEYHas TOYKMU
UMEIOT pasHble YpOBHU. [lepexoa OT HaydyaslbHOW K KOHEYHOM TOoYKe NpuMBOAUT B paspbiBy B opme
CUrHana, 4To B CBOK oO4epeab NPUBOAUT K MOSBAEHWUIO BbICOKOYACTOTHbIX MNepexogHbIX
COCTaBASAOLLMNX.

MpuMeHeHMe OKHa K CurHany BO BpeMeHHOW o6nactn mameHsieT HOpMy CUrHana TakuMm
06pa3oM, YTO HayanbHOE M KOHEeYyHOoe 3HaudeHue cOHNMXKaloTCa, B pe3ynbTaTe Yero yMeHbluaeTcs
BeNMYMHa pa3pblBa.

QOyHKUMA MaTeMaTUYeCKUX onepaunii BKAKYaeT NATb TuUNoB oOkHa bBM®. Tunbl OkHa
onpeaensalT KOMMPOMUCC MexXAy PpaspeweHneM no 4actoTe W TOYHOCTbK  aMMINTYAHbIX
namepeHuin. Bblbop okHa onpegenseTcs HeobXoAUMMOCTbIO M3MEpPEHUS KOHKPETHbIX BeNUYMH WU
XapaKTepUCTUKaMM NCXOAHOro CUrHana.

Rectangle/MpamMoyrosibHoe OKHO: Bbi6op NpsAMOYrofibHOro OKHa. 3TO OKHO nNoAxXoAMT Ans
CUrHanoB, He MMewLWnx paspbiBoB. [pAMOYrosibHOe OKHO obnajaeT Ny4ywuMm paspelleHneM Mo
4acToTe, HO HU3KUM paspeLleHneM rno amnanTyae.

Obnactn npuMeHeHus:

MepexoaHble Npouecchl UM BCNJIECKM, B TeX Cy4vasX, Korda ypoBeHb CurHana Ao 1 nocne
CcobbITUSA paBHbl MM 6IN3KU NO 3HAYEHUIO.

CurHanbl cuHycomaanbHOM OpMbl C paBHOW aMNANTYAOM U YaCTOTON.

LLIMpOKOMNONOCHBINM WYM C MEANEHHbLIM U3MEHEHNEM CNEKTPa.
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OkHOo Blackman/bnakMmeHa: OkHO bnskMeHa  obecrneumBaeT XyAlWyk MNOrpewwHoOCTb
N3MepeHns Nno 4yactoTe, YeM OKHO XeHHWHra, HO obecne4ymBaeT nyyllee nccneaoBaHne CUrHanoB C
Ma’sion aMnanTygom.

Obnactn npuMeHeHus:

HabntogeHne BbICLUMX FAPMOHWK CUIFHAM OAHOM 4acTOoThbl.

OkHOo Hanning/XeHHuHra: Bbibop 3Toro okHa obecrneynmBaeT 60/blWYD TOYHOCTb
U3MepeHns Mno 4acToTe, HO MEeHbLYK TOYHOCTb M3MEPEHMS MO aMNIUTyAe MO CPaBHEHUIO C
NPSAMOYrofibHbIM OKHOM.

Ob6nactn NnpnMeHeHus:

CurHanbl cMHycomaanbHoOM HOpMbl, @ TaK Xe Y3KOMOJSIOCHbIN LYM.

MepexoaHble Npoueccbl UM BCMJIECKM, B TeX CNy4asX, Koraa ypoBeHb CMrHana Ao M nocne
CcobbITUS, CYLLECTBEHHO Pa3/iNYaloTCs.

OkHO Hamming/XaMMuHra: Y p[aHHOrO TuMna OKHa HEMHOro Jsydywe paspelieHune no
4acToTe, YeM Yy XeHHMUHra, HO MEeHbLUY TOYHOCTb M3MEPEHUs Mo aMMaAnTyAe MO CPaBHEHUIO C
NPSAMOYrofibHbIM OKHOM.

O6nactn npuMeHeHus:

CurHanel cnHyconaanbHon MOpPMbl, @ TakK Xe Y3KOMOSIOCHbIN LWYM.

MepexoaHble Npoueccbl UM BCMNJIECKM, B TeX Cly4vasaX, Koraa ypoBeHb CurHasa Ao 1 nocsne
CcobbITMSA, CyLLeCTBEHHO pa3/inyatoTcs.

OkHo Flat Top/®natTon: Y AaHHOrO TMMa OKHa Nyd4llee paspelleHne no aMmnanTyae, Ho
MeHbLlas TOYHOCTb MO 4YacToTe MO CPABHEHMUIO C MPSAMOYIrO/IbHbIM OKHOM.

O6nactn npuMeHeHus:

CurHanbl cuHycompanbHoM OpMbl, @ Tak e Y3KOMOAOCHbIN LWyM.

OnTuManbHO AN19 N3MepeHuin, Kkorga HeobxoamMMma BbICOKas TOYHOCTb MO aMNAnTyAe.

22.5.3 Bbi6op pexkxuma oto6parkeHusa BNo

KocHutecb nyHkTa Display/Pexunm nns Bbibopa pexuma otobpaxeHusa bro.

e Split/PaspenbHbii. OoHOBpeMeHHOE OTO6paxeHue Ha 3KpaHe npubopa WMCXOAHOro
curHana (BpeMEHHOM [OMEH, BEpXHSAs TMOJIOBMHA 3KpaHa) n pesynbtata bMo®
(4acTOTHbIV AOMEH, HUMXXHAS MOSIOBMHA 3KpaHa).

e Full Screen/MNonHbii. OaHOBpeMeHHOe OTOOpaXXeHme WCXOAHOro CcurHana wu
pe3ynbTaTta bMN®, Ha ogHOM 3KpaHe, 6e3 paszageneHus.

e Exclusive/Oco6bbiii. OTOo6pa)keHne Ha 3KpaHe npubopa TONbko pe3ynbTata BMO
(4acCTOTHbI AOMEH).

Pexxum: Split/PaszgenbHbiit Pexxnm: Split/PasgencHbli
PacTtsaxka: BbIKJI PacTtsaxka: BKJI

Pexxum: Full Screen/lMonHbin Pexum: Exclusive/Ocobbiin

118



22.5.4 Bbi6op pexxuma BN
KocHuTecb nyHkTa FFT Mode/Pexunm BI1® pnsa Boibopa pexunma pabotbl BIMNO.

Normal/Hopmasi: ctaHgapTHoe oTobpa)keHne CnekTporpaMmmsl.

Max-Hold/MakcYaepx: oTobpaxeHue CNeKTporpamMbl B  pexXuMme  yAepXKaHus
MaKCMManbHbIX 3HadyeHui. Ona cbpoca HaKOMAEHHbIX 3Ha4YeHulr HeobxoAMMO HaxaTb
KHOMKY Ha nepeaHein naHenu npubopa.

Average/YcpeaH: oTobpaxeHue CnekTporpaMMbl B pexuMme yCpeAHEHHbIX 3Ha4YeHWM.
[JnanasoH yCTaHOBKW 4yucna ycpepHeHui: oT 4 po 1024. Ona cbpoca HaKOMEeHHbIX

3Ha4YeHUn HeobxoamnMo HaxxaTb KHoMKy |Clear Sweeps| Ha nepegHen naHenu npmbopa.

22.5.5 Hacrtpoiika BepTUKaJlbHOro U ropM3oHTasbHOro MacwTraba

B

MEHIO MaTeMaTWKKW, BbibpaTb NYyHKT Vertical/BepTukaabHble  HACTPONKN  UIU

Horizontal/[op130HTa/ibHbIE HAaCTPOKMU.
B 3aBMCKMMOCTM OT BbIOpAHHOIo MEHIO OTKPOITCSH C/eaytouwme AnasnoroBble OKHa.

A. YctaHoBKa BEPTUKANbHOIO MacwTaba 7
OMOPHOro YPOBHA.

B. Bbibop eanHuny, n3MepeHus BEPTUKANbHO B
wkanbl. Ha BblbOp nonb3oBaTentd AOCTYMHbI

20.0dB/

A
Ref Level

40.0dBm
Unit
dBm

cneaylolme BapuaHTbl: dBVrms, dBm  wnu i Bt Load

Vrms. B 3aBucuMoctTm OT Bblbopa, Aans
MOCTPOEHMUS BMNo MCNOoJSb3yeTCcs
norapudmMmmnyeckas uam nuHenHas wkana. Ans

D © Return

aHanansa wu OTO6pa)KeHVIFI CneKTpa CurHana B

LUMPOKOM ANHAMNYECKOM Anana3oHe Horizontal

peKoMeHAYyEeTCA MCnosib30BaThb eanHunly

Sweep Mode

namepeHus dBVrms. E
C. Bblbop 3HauyeHuMsa BHeLWHeN Harpy3ku. JuanasoH Decade
yctaHoBku: 1 OM ... 1 MOM. Ucnonb3yetca Ans F Center

KOPPEKTHOro nepecyeta B Abm. 30.62MHz
Bo3BpaT K npeablayLlemMy MeHk Span
E. YcTtaHOBKa UeHTpasbHOW 4acToTbl M MOMOCHI 100MHz

o630pa.
F. YctaHoBka HayalbHOM W KOHEYHO YacTOThl
pa3BepTKun.
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EanHMLbI n3aMepeHusn.

B kauecTBe eAMHUL M3MEpeHUs BepTUKANbHOMW OCM MOryT 6biTb BbibpaHbli: abm (dBm),
AbBck3 (dBVrms), Bck3 (Vrms). lMpu Bbibope abm (dBm) nnn abBck3 (dBVrms) aBTOMaTmMyecku
BblbMpaeTca norapudmuyeckas winm nuMHenHas wkana bBM®. EavHuuy um3Mmepenus abBcks
(dBVrms) pekomeHAyeTCcs MCMnosib30BaTb A8 OTobpaxkeHuss curHana ¢ 6osblWnM AMHAMUYECKUM
aAvanasoHoM. abm (dBm) - 3TO eauHMUa WM3MEpPeHMS MOLWHOCTW, NpaBW/bHbIA pe3ynbTaTt
n3MepeHns MoxeT 6blTb NOSydYeH TOMIbKO B TOM cCiy4dae, ecim 3HadeHme Ext Load (BHewHss
Harpyska) yCTaHOBMIEHO B COOTBETCTBMU C COMNPOTUBIEHMEM HArpy3kn akTU4ecKoro M3MepeHHoro
curHana.

Ona Bbibopa eanHuubl M3MEpeHUss Heob6XO0AMMO KOCHYTbCSA nyHkTa Unit/Bf® Ealism w B
BbiNaJdalLleM CNMcKe BbibpaTb COOTBETCTBYIOLLYIO eAMHNLY U3MEPEHUS.

YnpaBneHue BepTUKAJZIbHOM LUKAJION.

KocHuTecb nyHkTa Ref Level/OnopHYpoB, 3aTeM NOBEPHYTb YHUBEpPCAsbHbIM perynsaTop Ans
YCTaHOBKW 3Ha4YeHMs1 ONMOPHOro YPOBHS M CMELLEHUS CUIHana rno BepTukasu.

KocHutecb nyHkTa Scale/lllkasia, 3aTeM TMOBEPHYTb YHWUBEPCA/IbHbLIA perynatop Ans
YCTaHOBKW pa3pelleHns no BepTnkanan (No ypoBHIO).

YnpassieHne ropu3oHTasibHOM LUKaJIOMN.

KocHutecb nyHkTa Center Freq/LleHTp, 3aTeM MOBEPHYTb YHMBEPCAs/bHbIN perynsatop Ans
YCTaHOBKW 3HAaYeHMs LeHTpasibHOM 4acTOoThbl.

KocHuTtecb nyHkTa Span/llon063, 3aTeM MNOBEPHYTb YHWBEPCANbHbLIA perynstop Ans
YCTaHOBKW 3HauyeHns nonockl o63opa 4acroThl.

KocHuTecb nyHkTa Start/Crapt, 3aTeM NOBEPHYTb YHUBEpPCA/bHbIN peryasTop ANs YCTaHOBKMU
Ha4yasibHOrO 3Ha4YeHUS 4YacToTbl pa3BepTKM.

KocHuTecb nyHkTa End/Cror, 3aTeM MOBEpHYTb YHMBEPCANbHbIN perynaatop 4S9 YCTaHOBKMU
KOHEYHOro 3Ha4YeHns 4acToTbl pa3BepTKu.

UckaxxeHus BN

MpobneMbl MOryT BO3HMKaTb, KoOraa ocuunnorpad perncTtpupyer BpEMEHHOW curHan,
coAepxalinii rapMoOHMKM C 4YacTtoTaMu Bbllwe 4vactoTbl KoTenbHukoBa. CKOpPOCTb perncrpaumu
OTCYETOB A/ 4acToT Bblwe 4acToTbl KoTenbHUKOBa SABASETCS HeAOCTAaTOYHOM. DTO MPUBOAUT K
NOSIBNEHUIO 3epKasibHbIX HU3KOYACTOTHbIX FAPMOHUK OTHOCUTENbHO YacToThl KoTenbHMKoBa. Takue
napasnTHblE FAPMOHWUKM Ha3bIBAOT UCKAXEHUSAMMU.

YacroTta KotenbHukoBa (HalkBucra)

MakcmMmanbHas 4yacrtoTta, KoTopyk 6e3 ownbok MOXeT naMepuTb uudpoBor ocuunniorpad B
peXuMme peasibHOro BPEMEHMW, paBHSIETCA MOMI0OBMHE YacTOTbl AWCKpeTM3auumu. DTy 4acToTy
Ha3bIBaOT YacToTon KoTenbHmMkoBa. CKOPOCTb perucrpaumu OTCHETOB AN YacTOT Bblle 4acToTbl
KoTenbHnkoBa sBAsSeTCS HeAOCTaTO4YHOM, YTO NPUBOAUT K UCKaxeHunam bBro.

YcTpaHeHMe UCKAaXKeHUn

Ons ycTpaHeHus uckaxeHuii nonpobyinte NpUMeHUTbL Crieayolmne Mepbl:

C nomouwbto perynatopa Bpems/[denenue (¢ — HC) 3aaaTb 60see BbICOKOE 3HaYEHME YacToThl
auckpetmsaumm. Tak Kak C YBeIMYEHMEM YacToTbl AUCKPEeTM3auuMm YBENYUTCS 4acTtoTa
KoTenbHWKOBA, NCKaXeHHble rapMOHMKN ByayT 0Tobpa)kaTbCs Ha MpaBU/IbHbIX YacTOTax.

Ecnn HeT HeobxoaMMOCTM NpocMaTpmMBaTh rapMOHUKK Bbiwe 20 MIy, BKAKUYUTE OrpaHUYeHune
NOM0ChI MPONYCKaHUS.

MPpUMEHUTb BHELWHWA GUNLTP K WMCXOLHOMY CUrHany, 4Tobbl OrpaHUYMTb AMana3oH ero
rapMOHMK 3HAaYeHUEM HMXKe YacToTbl KoTenbHWKOoBa.

OnpepenuTb Napa3snTHbIE FAPMOHUKU U UTHOPUPOBATh UX.

Ncnonb3oBaTb cpeacTBa ynpasrieHus MacwTaboM n Kypcopbl Ans YBEIMYEHUS U BbINOSIHEHUS
n3MepeHuni B criektpe bMNo.

CurHanel, uMeloWmMe COCTaBASIOWY MOCTOSHHOIMO TOKa WAW CMelleHue, MOryT CcTaTb
NPUYMHON HEBEPHOMW amMnauTyabl pesynbtata FFT (BMN®). Onsa Toro 4tobbl yMEHbLUTb BAUSHUE
COCTaBnsoLWeEN NOCTOSSHHOIO TOKa, BKAOYUTbL CBA3b C MCTOYHMKOM CUrHana no nepeMeHHOMY TOKY
(3akpbiTbin BXog AC).
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YT06bl YMEHbLWNTb BAMSHME 6enoro wyMma n noMex AUCKpeTMsaunm s nepnoanyeckux uam
OAHOKpAaTHbIX CUrHasM0B, YCTAHOBUTb PEXWUM yCpeaHEeHMUs perncrpaunm ocunnnorpada.

Ona otobpaxeHusa Ha 3KpaHe pe3ynbtatoB FFT (BMN®) ¢ 60abwWMM  AMHaMUYECKUM
Anana3oHOM peKOMeHAYyeTcs Mcnonb3oBaTbh wWkany dBVrms (abBcks). Wkana dBVrms (aBbBckas)
ONs BbIBOAA Ha 3KpaH MUCNob3yeT norapnmmnyeckmin macwtab.

22.5.6 MNHcTpyMeHTbl BINM®

Ocuunnorpadbl cepun AKUM-4149 npepoctaBnsoT ABa MHCTpyMeHTa Aansa o06paboTku
curHanos bBlM®: nouck NWMKOB M MapKepbl. B pexume noumcka nuKoB, ocuuanorpad Moxer
aBTOMaTU4eCKM WuCKaTb M OTMe4yaTb Ha CcrnekTporpaMMe noaxoAasiume TrMUKOBble 3HaudeHus.
MopaepxunBaeTcss ogHOBPEMEHHbIN nouck Ao 10 nmkoB. OCHOBLIBAsSICb Ha peXuMe Moucka MNMKoB,
MapKepHble W3MepeHUs TMO3BOMAIT O0bHapyXmBaTb rapMOHWKM CcurHana. [llopgaepxuBaeTcs
OA4HOBpPEMEeHHO A0 8 MapKepoB..

Ona nepexoga B  MeHK  MHCTpyMeHTOB bBlMN® HeobxoaAMMO  KOCHYTbCS  MNYHKTa
Tools/IHCTpyMeHTbI B MeHK0 MaTeMmaTumka. B cnyyam ecnu BbibpaH Tun nHCTpyMeHTa Peaks/luk
MeHI0 byaeT BbirngaaeTb ciegyowmm obpasom:

A. BkntodeHne nnun BbikAtoUyeHne Tabnuubl. B Tabnuusbl

oTO6paxatTca 3Ha4YeHUs MUKOB B COOTBETCTBUU C Type
3a4aHHbIMW  HACTpOMKaMW  MYHKTOB Search Peaks
Threshold/Mouck T ramu rch Excursion/lMouck

eshold/Mouck Mopora n Searc cursion/lMounc Show Table
OTKJIOHEHMUS. A

on
B. BktoueHne oTobpaxeHnsa 4acTtoTbl NMKa B Tabnauue.

Show Frequency

Bbibop COpPTMPOBKM MWKOB, MO YacToTe WK

amnnuTtyae. off

D. YcTaHOBKa MOPOroBOr0 3HAYEHWsl, TOMbKO MUKMK C Sort By
npesblwatowme AaHHoe 3HayeHue byayT Frequency
oTtobpaxaTbCa Ha 3KpaHe. Search Threshold

E. YcTtaHoBKa pasHuubl MeXAy MUKOBbIM 3HAYEHUEM U 2 -187dBm
MUHMMasNbHbIM YpPOBHEM curHana. OTobpaxaTbcs Search Excursion
6yayT NuMKM C pasHuuen 6onblue YCTaHOBSIEHHOMO E 20 0dB

3Ha4YeHUNda OTKJIOHEHNA.

G. Bo3BpaT K npeabliayLemMy MeHto F O Retun
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B cnyyaum ecnmn BbibpaH Tun UMHCTpyMeHTa Markers/Mapkep MeHioo 6yaeT BbIrNsAAeTb
cneayowmm o6pasom:

A. ¥YnpasneHue MapKepamu. KocHuTecs, yTObbI
ynpaBnsiTb OTOOpa)KeHMEM M MONOXKEHMEM KaXaoro
Mapkepa.

B. YcTtaHoBka Mapkepa Ha numkax. ABTOMaTmyeckas

A Marker Control

OTMETKAa nMNuKa, KOTOprﬁ COOTBETCTBYET YCNOBUAM

Search  Threshold/Mouck  Mopora wu  Search

. B Marker on Peaks
Excursion/Mounck OTKNOHEHUS.

C. YcraHoBKa Mapkepa no rapMoHKWKaM.
ABTOMaTMyecKas OTMETKa rapMOHWUK CUMrHana. C Marker on Harmonic
D. Bknawo4deHue nnum BbiktoYeHne Tabnmubl MapKepoB.
Show Table
E. BknwoueHune nnm BbIK/IlOYEHME  OTObBpaXKeHus D
YacCTOTbl MapKepPOB. on
F. BkAlOYeHMEe unu BbIKOYEHME oToBpaXxkeHns AenbTa E Show Frequency
3HaueHus. on
G. YcTaHOBKa MOpPOroBOro 3Ha4yeHus, TOJIbKO TMUKMK Show Delta
npesbllatoLwme AaHHoe 3HayeHune byayT E on

onpeaeneHbl Kak MUK, Search Threshold

H. YcTtaHoBKa pa3Huubl Mex MUKOBbIM 3HAUYEHUEM U G
pashul Ay -187dBm

MWUHUManbHbIM YpPOBHEM curHana. OTobparkaTbcs
Search Excursion

20.0dB

6yayT NuMKuM C pasHuuen 6onblie YCTaHOBSIEHHOMO H
3HaAUEHUS OTKIOHEHMUS.

I. Bo3BpaT Kk npeabliaywemy MeHto
I’ © Retun
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Huxe nokasaH akpaH ocuwnnorpa¢a B pexume BIN® ¢ BKAKYEHHBIM UHCTPYMEHTOM MOMCKa

NMNKOB.
& Utility © Display i Acquire ™ Trigger

F1 Peaks List

Peak Amphtudv

—11 Dtit!dBV
-12.814dBV

#Cursors b Meas EiAnalysis

SIGLENT
f=1.000016MHz

Type
Peaks
Show Table
off

Show Frequency

14.6100BV | =.
14 89258MHz
17 0B9IB4MHzZ off
10.04297MHz

—1?414dBV

-17.823dBV
A Sort By

"'\ i i : f= 244 1c Frequency
|
.II|I|\|I|“||‘| ‘

l Search Threshold
Ly HHI |',I
I||I \ ||

-200dBV

||| |Iu||u "m h
||\|\|‘|lu|\ ||'| |\‘|\|”||| \|| |”'|\”|'
I | IIMII ||”|"‘

~ ||‘| "|| Il. ";, \LI\|I|.I||i||m ‘-.‘I‘ H‘lllllll

‘ Search Excursion
20.0dB

c1DC &5
000V 17:18:42
Rising 2023/12/18

Timebase Trigger
0.00s 500ns/div Stop
10 Okpts 2 00GSals Edge

20.0dBV/
33.4dBV

22.5.7 N3MmepeHue BIMNP c noMowbio Kypcopos

Onsa  BbINO/IHEHWA KYPCOPHbIX W3MepeHui, HeobxXxoAMMO HaxaTb KHOMKY .
OTKPbIBLUEMCA MEHIO KOCHWTECb MyHKTa Kypcop/Cursor Ans BKAOYEHUS KYPCOPHbIX WU3MEpeHWN.
[Nnsa BbIMONMHEHUS YAaCTOTHbIX M3MEPEHMUI MUCMOMb30BaTb Kypcopbl X1 n X2, pasHmua Mexay ABYMS
yactotamm oTobpaxaetca cuMmBonoM AX. [Ona  BbINOAHEHUS  aMMIUTYAHbIX  U3MEpPEHUM
NCNonb30BaTb Kypcopbl Y1 1 Y2, pasHuua Mexay ABYMS aMmnanTyaamu otobpa>kaeTcsd CUMMBOJIOM
AY. B KayecTBe WCTOYHMKA KYPCOPHbIX M3MepeHun HeobxoamMmo BbibpaTb MaTeMaTU4yecKyro

dyHKUMIO.

NMpumMmeuvaHmne. KOMMNOHEHTbI NOCTOSHHOIO TOKa B CUrHane MoryTt umeTb 60nblUy0 aMnanTyay
B6an3nm uvactotel 0 u. Ecnam Bawe npunoxeHme He TpebyeT wn3MepeHuss MOCTOSHHOWN
COCTaBMISAOLWEN, pEKOMEHAYETCA YCTAaHOBUTb PEXUM CBA3M KaHana UCTOYHMKA Ha «AC».
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22.6 PepaxTop bopmyn

Haxogsicb B OkHe Bbibopa MaTtemaTtudeckunx QyHKumin BbibpaTb Bknagky Formula
Editor/®opmysia, oTKpOeTCsi OKHO pefakTopa hopMyi:

Function
Basic Arithmetic  Freg-Analysis Filter Algebra Formula Editor
FFT(C1) A

|— . Back (B Clear

FFT d/idt | Sart
Cc1|[c2|c3|ca

z1 z2Dz3 24
F1 F2 F3 F4

Avg ERes| Abs Sign
Cc

Exp|Exp10] Ln | Lg

Intr P Maxtoid Mntoid| | Filter

A. TekcTtoBoe none otobpaxeHus dopMysbl.

B. Pabouas obnactb TEeKCTOBOro MNossl, B KOTOPOM MOXHO OYUCTUTb U U3BMEHUTb BBEAEHHYIO
dopmyny.

C. CneunanbHble onepaTopsbl

D. UcTtouHnk onepauun. CxX npencraBnseT aHanaoroByk ocuwuanorpammy, Zx npeacraBnser
ocumnnorpaMMy pacTsXKku, a FX npeacraBnsetr MaTeMaTudecKyro OCLMAIorpamMmy.

E. O6bnacTtb knaBnaTypbl, KOTOpas COAEPXUT OCHOBHble apudMeTnyeckne onepaTopbl Cl0XeHNe
(+), BbiunTaHmne (-), ymMHoXeHune (*), aenenne (/).

F. KHonka noateepxaeHus. MNMocne BeBoga GOpPMySbl HaXMUTE 3Ty KHOMKY, ANS MPUMEHEeHUs
co3aaHHon hopMynbl.

Huxxe npuBeaeH co3AaHHOro cUrHana yepes pegakTtop dopmyn:

Axun Trig'd

icrifiei: 1M a4 M
€ Yunutel  CJ Avcnneii 1T C6opUngy ™ Cumxp 3 Kypcopsl [N\Wamepenus Marem &1 Ananuz f(C1) = 999.9997Hz

B MATEM

Ocyunnorpamma

DyHKUMA4

Onepauus

DYHKUMA
(c1-c2)ic2

Wkana

i F4

Monoxexue

DCIM Timebase Trigger C1DC £
X 1.00V/div 1.00V/div 2.00V*/div 0.00s 500us/div Auto 110mV 14:24:58
FULL 2.49V 10.0mV -4.740V? 12.5Mpts 2.50GSa/s Edge Rising 2020/12/14
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23 NCNOJIb3OBAHME OMOPHbLIX OCUNJIJTOTPAMM

OnopHble ocuMNIorpamMMbl — 3TO COXpPaHéHHbIe B MaMATW OCUMNNOrpamMMbl, KOTOpble MOryT
ObiTb BblBeAEHbl Ha 3KpaH. OYHKUMSA MCMOSb30BaHMSA OMOPHOro CurHana pA[oCcTynHa nocne
CoXpaHeHuns BbIGpaHHOW OCUMANOrpaMMbl B 3HeproHesasBuMcmmon namatu. Ocuunnorpadbl cepum
AKWUIM-4149 no3BONASAKOT COXPaHATb B Ka4eCTBe OMOPHbIX OCUMA0OrpamMM, OCUUANONPaMMbl BXOAHbIX

aHasIoOroBbIX CUFHAOB UM MaTeMaTUYeCcKue OCLUNOrPaMMbl.
@ Utiity = Display M Acquire ™ Trigger  Cursors b Meas EiAnalysis - oo |

f=1.000018M REF D

Location
REFA

~
\/N/ A\//\\//\ \ -

LA

B save

Trace
Hidden

C1 DC1M C Timebase Trigger ci1DC =
1X 2.00v/ 2.00Vidiv 0.00s 500nsfdiv Auto 0.00V  14:51:
FULL 347V -2.85v 10.0kpts 2.00GSals Edge Rising 2023

A. AHanorosbl KaHan ocunnnorpada

B. OnopHas ocumnnorpamMmma

C. CnpaBoyHas nHdopmMaums

D. CnpaBo4HOe AMANoroBoe OKHO, CKPbITOE Ha 3TOM PUCYHKE

HaxaTb KHomMKy Ha nepegHen naHenu npumbopa MM KOCHYTCa + B ob6sacTn OKHa
AeckpunTtopa u Bblibepute Ref/OnopH, 3ateM BbibpaTb 04HY U3 f4deek namatu oT RefA po RefD,
4yTO6bI BbI3BaTb ANanorosoe okHO OMNOPHbLIE (HacTpoika onopHbIX OCUWAI0rpaMMm).

REF
A. Bbibop mecTtononoxeHuss onopHoro curHana (REFA /
REFB/ REFC / REFD) Lol
REFA
B. Bbibop ncrouHuka (Cl1 ~ C4 nnn F1 ~ F4)
C. BknounTb / BbIK/TOUUTD KaHas OMOpHOWA B Source
OCLMNNOrpaMMbl C1
D. CosgaHue TEKCTOBOM MeTKM ans OMOpHOWA C Display
OCLMANOrpaMMbl

E. KHonka coxpaHeHus OMOpHOM OCUMNIOrpaMMbl Q

M3 BbIOBPAaHHOIO UCTOYHMKA @
F. Bknwountb / BbIKIOYUTb OTOOpa)keHMe OMnopHOM

ocumnnnorpaMmmbl

Hidden

YCTaHOBKa BEPTMKANIbHOrO MOJIOXKEHUS W MacwTabupoBaHUS OMOPHOWM OCUWMIIOrpaMMbl
BbIMOJIHSIETCA perynsiTopaMn Ha nepefHel NaHenu CuUrHana pacnosfioXkeHHbiMM B none Vertical m
Horizontal. A Tak e C NOMOLLbl0O CEHCOPHOrO YNpaBneHus.

125



24 NMOUCK

B ocumnnorpadax cepum AKUM-4149 peannsoBaHa GyHKUNS NMOMUCKA COObITUIA B CurHane no
3aflaHHbIM YC/I0BUSIM. YCTAHOBKW YCNTIOBUW A1 MOUCKa COb6bITUIA MOryT 6biTb CBSAA3@aHbl CO CXEMOM
CUHXPOHU3ALUMKN, N UMEIOT BO3MOXHOCTb NMepeHoca HacTpoeK MoMCcKa B HaCTPOMKM CUHXPOHM3ALNMK,
nnn obpaTHbIA NEepeHOC HACTPOeK CUMHXPOHM3auuMM B HACTPOMKKM noucka. Kaxpoe cobbiTue,
yAOBNETBOPSOLEE YCNOBUAM MNOWUCKa, MapkumpyeTcs 6enbiM TpeyrosibHUKOM B BEPXHEN 4actu

3KpaHa. MakcuMasibHO BO3MOXHO YMCN0 CObbITUI ANA pernctpaunm pasHo 1000.

SIGLENT Trig'd
f=1.000018MHz SEARCH c

v v v v v A\ v v v

A

& Utility &2 Display M Acquire ™ Trigger # Cursors k. Meas [EAnalysis

S Y WU UNS0) VU U LU U [ USEY W N —

B Event Mum :10

C1 DC1M Timebase Trigger C1DC T
1X 1.00V/ 000s  1.00us/div Auto 0.00V 15:18:38
FULL 0.00V 20.0kpts 2.00GSals Edge Rising 2023/12/14

NHankaTop nomcka cobbiTnsl, oTMeYdatowmini MOMEHT BPEMEHWN CObbITUS
O6buwee KONMYecTBO COOLITUN, OTMEYEHHbIX Ha gucnsee
[dvanoroBoe oKHO Noucka

B cocTtosiHMmM ocTtaHoBkM B obnactu E oTobpaxaeTcsa uMHAeKC Tekywero coboitnsa / obuee

KonnyectBo cobbiTuin. Tekyllee cobbiThe - 3TO CObbITUE B LEHTPE Aucnies.
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& Utility ©2 Display M Acquire ™ Trigger # Cursors b Meas ElAnalysis ?IZG:TE;LWMHZ SEARCH

v v A A v A v v A

Event Num: 5/10

Event Num : 5/10

C1 DC1M Timebase Trigger C1DC &5
1X 1.00Vv/ 0.00s 1.00us/div Stop 0.00V 15:20:04
FULL 0.00V 20.0kpts 2.00GSals Edge Rising 2023/12/14]



B rnaBHoM MeH Bbibepute nyHKT Analysis/AHann3> Search/llonck, 4TOb6bl BbI3BATb
AnanoroBoe OKHO MOMCKa M BKJIIOYUTb €ro.
1. Bbibpatb nyHKkT Analysis/AHann3> Search/l[lonck pna nepexoga B MEHK pexuma
Mouncka.
2. KocHuTecb kHonkK ynpasneHus ON ana BkAOYEHUS pexnMma noucka.

SEARCH

Search

Setup Menu

Copy From Trigger

Copy To Trigger

Cancel Copy

One Key Navigate

3. KocHuTecb KHOMKW ynpasneHus MeHio Setup/Hactpotika pnsa BXoAa B MEHK HacTpoek
nomcka. MeHto HaAaCTpOEK 3aBUCUT OT Bbl6paHHOFO yCnoBusa nouckKa. KpaTKoe onumcaHue
MEHIO NPUBEAEHO HNXE.

Pe>xuMm nomcka OnucaHve MeHI0 HacTpoek
Edge/®poHT MonoxutenbHbin  GHpoHT  (Rising/PocT), oTpuuaTenbHbIn
¢dpoHT (Falling/Cnaa) wav nwbon dpoHT (Alter/Monepem).
Slope/CkopocTb MonoxwuteneHbln dpoHT (Rising/PocT) wvnn oTpuuaTenbHbIn

dpoHT (Falling/Cnap).
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
o P |
Pulse/UMnynbc Polarity/MonspHocTb: Positive/MonoxutenbHas unm
Negative/OTpuuaTenbHas.
Ycnosue noucka, Limit Range/3anyck Korpa: <=; >=; [--,-
-1 --1[--.
Interval/WHTepBan MonoxutenbHbin GpoHT (Rising/PoOCT) man oTpuuaTenbHbIn
¢ponT (Falling/Cnapn).
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
-1 --1[--.
Runt/PaHT Polarity/MonspHocTb: Positive/lMonoxutenbHas unu
Negative/OTpuuaTenbHas.
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
-1; --1[--.

BepHyTbCS B OCHOBHOE MEHIO pexuMa nouvcka u rnpu HeobxoauMMoCTU BbibpaTb OAMH
N3 BApMaHTOB KOMMPOBaHUSA HaCTpoOeEK.

Copy from Trig/Konusi s CUHXp: KONMPOBaHME HACTPOEK CXEMbl CMHXPOHU3ALUMN
B HACTPOMKM YyC/IOBUI NOMUCKA.

Copy to Trig/Konua B CMHXpP: KONMpoBaHWE HACTPOEK YCAOBWIA MNoucka B
HaCTPOMKMN CXeMbl CUHXPOHM3aLNN.

Cancel Copy/KaHan Konusi: KonupoBaHMe HACTPOEK YCA0BUMM MNOUCKa Mexay
KaHanamu.
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25 HABUIrAUmsA

BO3MOXHbIX TUMoB: no CobbiTnio, Nno Bpemenun, no Kaapy Vcropumn.

25.1

B ocuunnorpadax cepum AKUM-4149 poctynHa (yHKUMS HaBuMraumm no OAHOMY U3 Tpex

Mo BpeMeHM

B rnaBHoM MeHto BbibepuTe nyHKT Analysis/AHann3
> Navigate/YnpaBieHne, pANa nepexoga B MEHK
pexuma Hasuraums.

KocHuTecb KHOMKW ynpasneHuss meHwo Type/Turl,
3aTeM YHMUBEpCanbHbIM pEerysasTopoM BbibpaTb
Time/Bpems.

JlocTynHo ABa BapuaHTa Hasuraumm no BpemeHun:

3.

25.2

25.3

KocHuTecb KHOMKM ynpaBneHus MEHI0
Time/Bpemsi, 3aTeM Bpalass YHMBEpPCaAbHbIN
perynatop Aans Bblbopa TpebyemMoro 3Ha4yeHus
BPEMEHU, UM HaXaTb YHUBEPCANbHbIN perynatop
M BBECTM KOHKpPETHOE 3HAYeHWM C TMOMOLLbIO
BUPTYanbHOM KNaBmaTypbl.

Mcnonb3oBaTb KHOMKW HaBuraumMn Ha nepe,qu17|

naHenn <«W», pna BocnpousseaeHns Hasag,

OCTaHOBKU nnn BOCnpounsBeaeHnA Bnepeg BO
BpeMeHW. MHorokpaTHoe Haxatue kHornok <« P
M3MEHAET CKOPOCTb BOCnpousBeaeHund:. MeEANTIEHHO,
cpenHe, 6bICTpO.

Mo Kaapy Uctopumn

NAVIGATE

Type
Time

Time

QDYHKLI,VIFI HaBuUrauunm no Kagpy MCtopumm AOCTYMNHA TOJIbKO NMpU aKTUBHOM peEXnme |/|CTOpVIF|.
1. B rnaBHOM MeHi0 BblbepuTe nyHKT Analysis/AHanun3 > Navigate/YnpasreHune, p[nsa

nepexoia B MeHI0 pexunma Hasurauus.

2. KocHuTecb KHOMKW ynpaBneHuss meHto Type/Tur, 3aTeM YHUBEpPCA/bHbIM PErysaTOpoM

BblbpaTb History Frame/Kaap.

3. KocHuTecb KHOMKW ynpasneHus MeHwo Frame Num/Yucrio kaap, 3ateMm BblbpaTb Kaap
OAHWUM N3 BO3MOXHbIX COCO60B:

4. TloBepHYyTb YHMBepcasnbHbin perynatop Ansa Bblbopa TpebyeMmMoro kagpa WM HaxaTb
YHUBEpCasbHbIA perynsaTtop U BBECTU KOHKPETHOE 3HayeHWe C NOMOLLbK BUPTYasbHOMU
KnaBuaTypbl.

5. Wcnonb3oBaTb KHOMKW HaBuraumm Ha nepegHen naHenu <«MlP, Ans8 BOCNpOU3BeEAEHUS

Ha3aj, OCTaHOBKWU UK BOCNponsBeaeHNd Bnepea no Kaapy.

Mo Co6biTHIO

1. OyHkumsa Hasuraumm no CobbITUIO AOCTYMHa TONbLKO MPWU akTUBHOM pexume Touck u
oCTaHoBNeHHOM cbope AaHHbIX.

2. B rnaBHoM MeHi Bblbepute nyHKT Analysis/AHann3 > Navigate/YrnpasreHue, Ans
nepexoga B MeHI0 pexuma Hasurauyms.

3. KocHuTecb KHOMKW ynpaBneHus MmeHwo Type/Tur, 3aTeM YHUBEpCasbHbIM PEerynsTopom
BblbpaTb Search Event/CobbiTue.

4. [ocTynHo ABa BapuaHTa HaBuraumm rno CobbiTuio:

5. KocHuTecb KHOMKM ynpaBneHuss MeHto Event Num/Yucno cobeiT, 3ateM Bpawas
yHUBepCasnbHbIN  perynatop Ana Bblbopa TpebyemMoro 3HauyeHus, WAWM HaxaTb
yHUBepCasnbHbIN perynsaTop U BBECTM KOHKPETHOE 3HauYeHUMW C MOMOLLbI BUPTyanbHOMN
KnasuaTypbl.

6. MWcnonb3oBaTb KHOMKM HaBUraumMu Ha nepeaHen naHenv 4 P, ana nepeknoveHuns Hasag
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26 JONYCKOBbI/ KOHTPOJ1b

QOyHKUMA [OONYCKOBOro KOHTpons Pass/Fail/on/KOHTp MOXeT OTCnexuBaTb W3MeHeHUus
CUrHanoB, cyas Nno TOMY, HaXoAUTCS NI CUTHaN BHYTPpW npeaonpenenéHHorn obnactm Macku mnm
HeT.

PesynbTaT mcnbiTaHnii oTobpakaeTcsl Ha 3KpaHe, TaK Xe MOXEeT 6biTb HacTpoeHa cucrtema
3BYKOBOIro OroBeweHns u (opMUpoBaHMS BbIXOAHONO wuMNynabca Ha pasbeme [Aux Out],
pPacnosiIoXEeHHOro Ha 3aAgHen nNaHenu, No 3a4aHHOMY YC/10BUIO.

@ Utility © Display m Acquire ™ Trigger # Cursors B Meas B Analysis

SIGLENT

- MASK TEST(C

Enable To Test
off

Source
C1

Type
All In

Mask Setup

Operation

on

Display Info

off

C1 DC1M Timebase Trigger CiDC !
1X 1.40V/ 200us  100nsidiv Stop 0.00V 16:44:07
FULL 93 3mV 2.00kpts 2.00GSals Edge Rising 2023/12/14

A. Macka 3eneHoro useta. Jliobas Touka, BbIxoAswWas 3a npenenbl, BblAENSETCA KPacHbIM
LBETOM BMeCTO 06bI4YHOrO UBEeTa cMrHana.

B. O6nactb oTobpaxeHunsa uHpopMauum O  pe3ynbTatax, BKKYAA  KOJIMYECTBO
NponyLeHHbIX, OWKNBOYHbIX KagpoBs, obliee KOMMYeCcTBO TECTOB U YaCTOTY OTKa30B.

C. [OwvanoroBoe OKHO AOMYCKOBOrO KOHTPOAS.
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Onsa Bxoaa B MeHO HeobxoanMo HaxaTb Analysis/AHann3>Mask Test//Jon KOHTp:
A. Bkno4unTb / BbIKNOUYUTb TECT

MASK TEST
B. Bbibop ncrouHuka (C1/KAH1 ~ C4/KAH4)
C. Bbibop npasuna (All In, All Out, Any In 1 Any Out) A Enable To Test
D. [lepexoa B MEH HAaCTpoOeK MacKu off
E. BknwuuTb / BbIK/JOYMTL OMepaumio  A0MNyCKOBOro
Source
KOHTpONs. BbIKNOYeHMe onepaumn BO BpeMs TecTa B
HeMeaNeHHO OCTaHOBMUT TeCT, M CYETUYMKKM B obnactum C1
oTobpaxeHuss uHdopMauum octaHoBsATcsA. CHoBa Type
BK/IIOUNTE oONepauuto, nepesanyctute TeCcT, U BCe C All In

CUHETYUKN 6y,qu O4YMLLEeHbl. DKBUBANEHTHO Ha)aTuio

KHOMKMW Ha nepeaHel naHenu. D Mask Setup

F. Bkno4nTb / BbIKNOYUTD MHPOPMALMOHHBIN ancnnen

G. Bknouutb / BbikNountb «Cton He logeHn/Stop on Operation
Fail». Korpa OH BKJTHOUEH, ocumnnorpad = on
oCTaHaBnmeBaeTr cbop  AaHHbIX, KaKk  TOJIbKO
obHapyxuBaeT cboii F Display Info

H. BkawuuTb / BbIKAOUMTL «3anucb He Mopgen/Capture off
on Fail». Korpa oH Bkntu4eH, ocuunnorpad 6yaert Stop on Fail
COXpaHATb CHMMOK MNpu KaxaoMm cboe Ha BHELIHWWN G
USB auck. g

I. BkAwunTb / BbLIKAKYATL 3BYKOBOW CUrHan npwu Capture on Fail
BO3HMKHOBEHUN cHos H on

| W< Output
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26.1 HacTtpoiikn Mackm

KocHuTtecb nyHkTa Mask Setup/Hactpoiikm Mackum B pgmnanoroBoM okHe Mask
Test/AonyckoBblit KOHTpOsb, 4TOObl BbINOJHUTL HACTPOMKKM Macku. CyuwlecTByeT ABa MeToaa
CO3[aHMS MacCKW: OOMH - MyTEM YCTAaHOBKWM 3HAYEHWM MO FOPU30OHTaNM M BEPTUKANWU, a APYron -
NyTEM PUCOBAHMUSA MHOIMOYroSibHOM MacKM.

MASK SETUP

A Create Mask

A. [ocCcTyn B MEHI CO34aHMs aBTOMATUYECKOW Macku B
COOTBETCTBUM C OPMOI CurHana.

B. [Joctyn B MeEH CO34aHWs MOoMb30BaTENbCKOM Macku, B Mask Editor
ncrnonb3ys MHCTPpyMeHT Mask Editor/PepgakTop Mackw.

C. 3arpysute Macky 13 namatm npubopa.

D. Bo3sspaT B Npeabiayliee MeHKo.

26.2 Co3paHuMe Macku
MacKy MOXHO co34aTb Ha OCHOBe cyllecTBylowen dopMbl CUrHana.

MASK SETUP

A. YcTaHOBKa pacCTosHWA MexXxAy MackOW W CUrHanoMm no
ropuM3oHTanu.
B. YcraHoBKa pacCTOsHUSA MexXAy MacKkoW W CUrHanaoM o

BepTMKanu.

ﬂ E C Create Mask
C. Co3paHve Mackm Ha OCHOBE HACTpOeK B 7

D. CoxpaHeHue co3gaHHOM Macku B namsaTb npubopa.

E. Bo3sspaT B npeabiayliee MeHio.

E O Return

YcTtaHoBUTE 3HadeHus ana Mask X n Mask Y (B geneHumax otobpaxaemoi ceTku), a 3aTeMm
KocHuTecb nyHkTa Create Mask/Co3patb, 4TObbI CreHepuvpoBaTb Macky. [lnanasoH perynmpoBKu
Mo ropusoHTanun n septTnkann coctasnsiet 0,04 ~ 4,00 gen.
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X=0.2 div, Y=0.2 div X=1 div, Y=1 div

CoxpaHeHune n Bbi3oB danmnoB Mackm (*.msk) aHanornyHbl paborte ¢ darnamm HacTpoOKKy,

noapobHocTM cM. B rnaBe «CoxpaHuTb/BbI3BaTb».

26.3 PepakTtupoBaHue MacKM

Pepaktop Macok - 23TO BCTpOGHHbIVI MHCTPYMEHT, KOTOprVI NMNO3BONAET CO34aBaTb

NnoJZib30BaTe/IbCKNE MACKU.

File A Edit B 1.51us,5.37V
£2:50ms 4. 00V

2bns 3.00V

-1.00ms,0.00V C 1.00ms,0.00V

-500us -1.00V

.2 .650ms -4 60000ms -1.500ms -1.000ms -0.500ms 0.000ms 0.500ms 1.000ms 15 S 2 52 50ms,

S D ; x @Y CoordiF & Label
» » : : . :
L 8 |E -1.00ms 0.00v | [EESESHE off

A. MeHi0

B. KoopaunHaTa nocnegHemn TOYKM KacaHWs Ha aucnnee

C. Macka obnactm pepakTMpoBaHUsA, KOTopash 3KBMBaseHTHa obnactn cetkn. B aTom
npuvMepe WecTuyronbHnK 6bla co34aH Kak 4YacTb Macku

D. T[laHenb MHCTPYMEHTOB

E. KoopauHatbl obnactu pegaktuposaHus. YcTaHoBuUTe X-opAuMHATY W Y-opaAuHaTy C
NMOMOLLbIO BUPTYanbHOW KraBuaTypbl, a 3aTeM KOCHUTeCb nyHkTa Input/Beog, 4TO6bI
BbINOMHUTL OB6HOBAEHNE OpAMNHATI.

F. OtobpaxaTb / CKpbITb KOOPAWHATbLI BEPLUMH MHOIOYrOfiIbHUKA Ha gucnnee

G. 3akpblTb OKHO pefaKTUpoBaHUS

H. KoopauHaTHas ocb

MeHI0
B cTpoke MeHto ecTb aBa pasgena MeHio. MeHto File / ®ann BknouyaeT B cebss obbluHble

dannoBble onepaunm, Takme Kak:

6bITb

¢ New/HoBbii: Co3aaTb HOBbIN dhalia Macku

e Open/OTKpbITb: OTKPbITb CyLLECTBYOWNI dalia Macku

¢ Save/CoxpaHuTtb: CoxpaHuUTb TeKyLwmin pann Mmacku

e Exit/BbixoA: BbIX04 U3 peakTopa Macok

NMpuMmeuyaHnme. ®arn Macky, CO34aHHbLIA C MOMOLLbIO MeH «Co3paTb MACKy», HE MOXET
BbI3BaH pefaKTOpPOM MacCoK.
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Copepxunmoe meHo «Edit / PegaktmpoBaHue» 3KBUBa/IEHTHO NaHeNn MHCTPYMEHTOB.
MaHenb MHCTPYMEHTOB

o
o L‘ PucoBaHne. Co3gaHue BepLIMH MHOrOYrofibHWKa KacaHMeM 3KpaHa WM BBOAOM
3Ha4yeHun B obnactu E peaakTMpoBaHUSA KoopauHar.

° Co3gaTb MHOrOYrosbHWK: cO34aeT MHOMoyroslbHUK Ha OCHOBE HapuCOBaHHbIX
BEpLWMH C NoMoLbio onepauun Draw

. OTMEeHUTb

. BoccTtaHoBUTBL
p\
. X BcTaBuUTb TOUKY: BCTaB/SIET BEPLUMHY Ha BblIOpPaHHOW CTOPOHE

o PepaktmpoBaTb MOAUIOH: PeaakTUpyeT nMONWMIOH. BepuwuHbl, CTOPOHbI WU
MHOIOYro/lbHUK — BCE 3TO peAaKTUpPyeMbIN 06beKT
o YaanuTb MHOTOYrONIbHUK: yAAnsieT BbIOpaHHbIN MHOMOYrobHUK
YTobbl OTpedakTMpoBaTb O0OBEKT BepLWHbI, CTOPOHbI WM MHOrOYrofibHWKa, CHadana
Bbl6epuTe ero, a 3aTeEM NepeMecTUTE ero XXeCcToM NepeTackMBaHUs UM BBeAsS HYXXHOe 3HayeHue B

obnactu pefakTUpoBaHUs KoopAuHaT. [ns CTOPOHbI 3TO 3HayeHue ANs ero CpefHen TOuKM.
[nsa MHOroyrosbHVUKa opAuHaTa - AJ1s ero reoMeTpmyeckoro LeHTpa.

BbibepuTe cTopoHy (OTpe3oK)

BbibepuTte nonnroH

26.4 Bbi6op npaBuna
MpaBnno BbIBOPKW pe3ynbTaToOB AOMYCKOBOro KOHTPOASA yKasbiBaeTcs B obnactu Type/Tun B
AnanorosoM okHe Mask Test/[onyckoBblin KOHTpOsb.

e All In/Bce B: BCe TOYKM AaHHbIX AOKHbI 6bITb BHYTPU Macku, 4Tobbl MPOUTU TeECT.
[axe ofHa Touyka BHe MacKu BbI3oBeT cbon.

e All Out/Bce BHe: BCe TOYKM AaHHbIX AO/KHbI ObITb BHE MAaCKu, 4YTOObI MPOWTU TECT.
[axe ofHa To4ka BHYTPW Macku Bbi3oBeT cb6on.

e Any In/Jlro6oi B: Jliobass Touka QAaHHbIX BHYTPU Mackm 6yaeT pacno3HaHa Kak
«lopeH». Bce aaHHble 3a npegenaMm Mackm - «He rogeH».

¢ Any Out/Jlro6on BHe: ntbas Toyka JAaHHbIX BHE Mackum 6yaeT pacno3HaHa Kak
«lFopeH». Bce TOUKM AaHHbIX BHYTPM Macku - «He rogeH».

26.5 3anyck / octaHOBKa TecTa.

KocHutecb nyHkTa Operation/Onepauunsa, 4tobbl 3anycTuTb/OCTaHOBUTL TecT. OCTaHOBKa
BbIMOJTHAEMOIo T€CTa U Nepe3sanyCckKk TeCcta OYUCTUT CYHETYUUMK MponyweHHbIX KaapoB, OWNBOYHbIX
KaapoB, obuiee KONMYECTBO KaApOB M 4acTOTy OTKa3oB. HaxaTme KHOMKMU Ha nepegHen
naHesnn TakxXe MOXeT 0YUCTUTb MHDOPMALMIO O KOJTMYECTBE TECTOB.
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27 YACTOTOMEP

27.1 OnucaHue v obwme HaCTpPoOMKHM

PexxuM 4actoTtomMepa WCNOMb3yeTcs ANs M3MEpeHus 4acToTbl, nepuoga CcurHasaa wam
nogcyera cobbITUA (CYETYMK MMMYNbCOB). YacToTOMEp aCUMHXPOHEH C CUCTEMOW cbopa AaHHbIX
ocumnnorpadga. Yacrotomep 6yaetr pabotatb M M3MepsTb BbiGpaHHbIN NapaMeTp daxe ecnu cbop
AaHHbIX ocuunnnorpada octaHoBMEeH (KpacHas NOACBETKM KHOMKM ).

KocHuTecb nyHkTa MeHto Analysis/AHanan3 > Counter/Yactoromep nns TOro, 4to 6bl OTKPLITH
AVanoroBoe OKHO MEHK YacToToMepa:

Counter

Counter
A

A. BknouyeHne/BbikntoyeHne yactoToMepa

B. Bbibop pexuma wun3MepeHusa: Yacrtota, [epwuog,
Mode

CyeTumKk UMNynbLCoB B

Frequency

C. Bbibop uctoyHmka BxogHoro curHana (Cl/Kanl ~
C4/Kan4) C Source
D. YcraHoBKa ypOBHS 3anycka C1

E. BkntouyeHue/BbikntovyeHne CTaTUCTUKN

F. C6poc HaKOMMEHHbIX JaHHbIX CTaTUCTUKMW,
3KBMBaneHTHo kHonku [Clear Sweeps| Ha nepeaHel Statistics

E

naHenu npmbopa

F Reset Statistics

Cratucrtuka
Korga cTtaTucTuka BKJIlOYEHA, 4YacToToMep OyaeT HakannmMBaTb M3MEpPEHHblE [AaHHblE U
oTobpaxkaTb pe3ynbTaTbl CTAaTUCTUKN HA IKPaHE.

COUNTER  Frequency(C1)
Value 1.000019kHz
Mean 1.000019kHz
Min 1.000019kHz

Max 1.000019kHz
Stdev 19.64422uHz
Count 59

Level 0.00v

Value/3Hau - nocnegHee U3aMepeHHOe 3HaUYeHMne

Mean/CpeaH - cpegHee 3HaYeHne BCexX OTCUYETOB

Min/MuUH - MMHMMaNbHOE 3HAYEHUE BCEX OTCUETOB

Max/Makc - MakCMManbHOEe 3Ha4YeHNe BCEX OTCUYETOB

Stdv/CTtOTKNn - cTaHgapTHOE OTK/IOHEHME BCeX OTCYETOB, MCMNOoSb3yeMoe A58 OLEHKM
pacrnpeaeneHms napaMeTpoB noacyeTa

Count/CuerT - KonnMyecTBo cCOb6paHHbIX OTCYETOB

Level/YpoBeHb — ypoBeHb 3anycka

Onsa cbpoca HakonAeHHbIX AaHHbIX CTaTUCTUKKM HeobxoauMo HaxaTb kHonky |Clear Sweeps
Ha nepeaHen naHenu npmbopa nnm KOCHYTbCA NyHKTa Reset Statistics/Cépoc CTaTucTukuy.
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27.2 Pe>XXUMbl U3SMEpPEeHUit
YacTtoToMep MMeET Tpu pexnma namepeHuin. KocHutecb nyHkTa Mode/PexuM B ANanoroBoM
OKHe YyacTtoToMepa, YTobbl OTKPbITb OKHO Bbi6Opa pexuma:

C1 Mode

Mode

Y+ |Frequency *“—+ Period =+ Totalizer

Frequency Reciprocal of period

¢ Frequency/YacrtoTa - cpeHee 3Ha4YeHNe 4YacToTbl 3a Nepnos BPEMEHU
¢ Period/MNepuopn - BenmumHa, obpaTHas cpefHen yactoTe 3a Nnepno BpeMeHu
e Totalizer/Cuer UIMNynbCOB — CYETUYNK MUMMNYNLCOB (CObbITUIN)

Korna BbibpaH pexum Totalizer/C4yer WmnynbcoB, HeobxoaMMo BbibpaTb GPOHT
(HapacTalwWMn UK cnagarowmn) curHasna no KOTOpOoMy OyAeT BbINONMHATbLCS mnoacyeT.  Ecnum
BKIOYEH pexuMm Gate/Bpemsi cyera, TO  cyeT 6yaeT BbINONHATBCSA TOMbKO ANS CuUrHana
YAO0BIETBOPSAOLLEro HacTPOKaM BHELIHEero 3anycka.

KocHuTecb nyHkTa Gate Setting/Hactpovika nns Bbl30Ba COOTBETCTBYHOLLEr0 AMANIOrOBOro
OKHa HacTpoek:

A. BknodeHune/BbikIOUeHNE pexnma Gate/Bpems cyeta T (B

B. Bblbop Tuna: Level/YposeHb unu After Edge/lNocne

®poHTa A Gate
C. O6bnactb  oTobpaxeHus NCTOYHUKA BHELLHero
3anycka. C1/KAH1 n C2/KAH2 - UCTOYHMKM 3anycka B Type
apyr ans apyra, C3/KAH3 u C4/KAH4 - UCTOYHMKM After Edge

3anyckKa Apyr ana apyra
D. Ecnu BbibpaH Tvn Level/YpoBeHb TO He06xoauMo

BblbpaTb MONAPHOCTb: Positive/MonoxutensHaa wnu

Polarity

Negative/OTpuuatenbHas. Ecnu BblibpaH Tun After Negative
Edge/lNocne O®poHTa TO GPOHT CUrHana 3anycka
Rising/Hapactanne unu Falling/Cnag

E. YcraHOBUTb ypoBeHb 3anycka

F. BepHyTbCsl B npeablayliee MeHo F © Return
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28 HACTPOMKM SKPAHA

B MeHIO HacTpoek 3KpaHa nonb3oBaTb MoOXeT BbibpaTb cnocob oTobpaxeHus
ocuwnanorpaMMbl, LBETOBYIO rpajauuio, rocjecBeyeHune, TUM CeTKM 3KpaHa, YPOBEHb SPKOCTU
CBEYEHMSA Nyya N CEeTKM 3KpaHa, a TakXe nNpo3payHOCTb BCrJIbIBAKOWMX OKOH.

B rnaBHOM MeHK KOCHUTeCb NyHkTa Display/Aucnnen > Menu/MeHO ons BXoAa B MEHKO
HaCTpPOMKM 3KpaHa.

r X & =2 I o
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Boibop cnocoba oTobpaxeHus ocumnnorpaMMmbl  Ha
akpaHe Vectors/BekTop unn Dots/Touku.

BknwounTb / BbIK/TIOUYNTb LLBETOBO rpagaveHT
ocuUMAorpaMMsl.

Mone HacTpoek NocnecBevYeHusl.

Ouuctka aucnnein. Onepaumsi  BbINONHAET  cbpoc

HaKoOMIeHNUs nocnecBevYeHns, ypanser BCe CUrHasbl,
oTobpaxkaemble Ha 3KpaHe, n cbpacbiBaeT ux.

YcTaHOBKa BpeMeHu OTobpaxeHMs MeHK Ha 3KpaHe
npnbopa. lMocne TOro Kak 3ajaHHOE BpeMs MUCTEeuET,
6okoBOe MeHIO 6yaeT aBTOMAaTUYECKUN CKPbITO.

Bbibop Tuna MeHw: Embedded/BcTtpoeHHoe  unau
Floating/MnaBatowwee.

Ecnn BbibpaH TMn Embedded/BcTtpoeHHoe, obnacTtb
ceTkM bypeT oxaTa No ropmsoHTanm ans otobpaxeHus
MoJsIHOM (OpMbI CMrHana npu otobpa)xeHnM AnanoroBoro
OkHa. Ecnn BbibpaH Tnn Floating/MnaBatowee, To B 3TOM
c/flyyae pgmanorosoe OKHO O6yaer HenocpeACTBEHHO
NMoKpbIiBaTb 4YacTb 06s1aCcTU CeTKM npu oTobpaxKeHun Ha
3KkpaHe npubopa.

Bbibop tvna cetku (Full Grid, Light Grid, n No Grid).
YctaHoBka apkoctu ocumnnnorpammbl (0 ~ 100%).
YcTaHoBKa SpKOCTM noacBeTkn akpaHa (0 ~ 100%).
YctaHoBka sapkoctn ceTku (0 ~ 100%).

JoCTyn B MEHI0 HaCTPOMKU METOK OCH.

MNMepexon B MeHto Bbibopa pasmepa wpudTa.

DISPLAY

Type
[A
Dots

Color Grade

B
on

Persistence
Off

C

D Clear Display

Hide Menu

E 10s

= Menu Style
Floating

Grid

G .
Full Grid

Intensity

H
50%

LCD Brightness
100%

Graticule

K Axis Label Setting

L Window Setting




28.1 Twun oto6paxeHus
KocHuTecb nyHkTa Display/Aucnaed nna nepexofa B MeHK HacTpoek 3kpaHa. KocHyTbcs
nyHkTa Type/Tun pnsa Bbibopa cnocoba oTobpaxkeHus oCuMIorpaMMbl Ha dKpaHe:
Vectors/BekTop — TOUKM ANCKPETM3aLUMM 0TOBpaxarTcs COeANHEHHbIMU TNHUSIMN.
Dots/To4ku — HenocpeacTBeHHOe oTobpaXKeHne ToHEK ANCKPETM3aUnm.

BekTopHOe oTo6pakeHne curHana

ToueuyHoe 0T06pa)KeHue CUrHasnaa

MpumMmeuaHue. Korga npmbop HaxoamTcs B pexume paboTbl Run M3-3a BbICOKOW CKOPOCTU
O6HOBJMIEHMSI OCLUMINOrPaMM Ha 3KpaHe, oTobpa)kaeMblh CMrHan nNpeacTaBnsieT cobon HasoXeHue
Heckonbknx kagpoB. CregoBaTenbHO, TO, 4YTO MNpPWU WCMNOSb30BaHUWU pexmMma oTobpaxeHus
Dots/Toukn 3TO He TOYKM AucKpeTmdaumm, a 3dhdekT oTobpaxkeHusi, aHaNorM4UHbI pexunmy

3KBUBaNeHTHoM Bblbopku. Ona Toro 4to 661 0TO6pasuTb Ha 3KpaHe Touku, nNpmbop HeobxoAMMO
nepeBecTn B pexum Stop.
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28.2 HacTtpoiika TMNa MHTEHCUBHOCTU OCLMUJIZIOrpaMMbl

paAMEeHT WMHTEHCUBHOCTU CUrHana MoXxeT ObiTb YCTaHOB/IEH Ha rpagauum Cceporo unu
LUBETHYIO wkany. MNpn yCcTaHOBKE WHTEHCMBHOCTM Ha UBET rpaguveHT MHTEHCUMBHOCTW aHanoruyeH
rpaamMeHTy TEPMMYECKOro LBETa, KOrAa 30Hbl BbICOKOM MHTEHCUMBHOCTU OTOOpakatoTCsa KpacCHbIM, a
30Hbl HU3KOWN MHTEHCUBHOCTU — CUHUM,

KocHuTtecb nyHkTa Display/Aucnner ans nepexoda B MeHK HacTpoek 3KpaHa. KocHutecb
nyHkTa Color/LiBeET nnsa BKNOUYEHUSA LBETOBOI rpajauum curHana.

XonoaHble LBeTa » Tennble uBeTa

LiBeToBas rpapaums

LIBETOBOW rpaAMeHT BbIK/TOYEH LiBeTOBOW rpaiueHT BKIHOUEH

28.3 ®OyHKLUMUA NocnecBeYeHus

OyHkuna Persistence/llociecBe4yeHne No3BONSET ocuuiorpady WMUTUPOBATb KOHTYP
TPaAMUMOHHOIO  aHanorosoro  ocuwmnnorpada. Ocumniorpamma KOHTypa  MoxeT  6bITb
KOH(pUrypnposaHa Ha «persist» B COOTBETCTBUM C HA3HAYEHHbIM BPEMEHEM.

Huyxe onmncaH nopsaoK AEACTBUIA AN HACTPOWKKM U OTK/TIOYEHNS PYHKLMM NOCeCBEYEHMS.

KocHuTecb nyHkTa Display/Aucriaed pns nepexoa B MEHIO HACTPOEK 3KpaHa.

KocHuTecb nyHkTa Persist/llocriecsed, Ans BbIbopa 04HOM U3 CNeayoLWwmxX Onuuin:

Off/Bbiks1 — nocnecBevyeHmne BbIK/IHOYEHO.

YcTtaHoBKa BpeMeHu nocnecseveHns (1 ¢, 5 ¢, 10 ¢, 30 ¢) — ycTaHOBKa BPEMEHM HAKOMJIEHUS
nocrecBeyeHnUs C MOMOLbI YHMBEPCASbHOMO perynatopa, nocne MCTeYeHUM YCTAHOBAEHHOro
BPEMEHWN HaKoMJieHHble AaHHble 6yayT yaaneHbl U 3aMelleHbl HOBbIMU AAHHbIMU.

Infinite/beckoHeY — BbI6Op HECKOHEYHOro HaKoMJeHMs NOCNEeCBEeYEHNS, HAKOMIEHUE AaHHbIX
6ynoet BbINOAHATCA HenpepbiBHO, 6e3 yaaneHus. beckoHedyHoe nocsiecBedYeHne MOXHO
NCNONb30BaTb A1 USMEPEHUS WyMa U AXNTTepa, ANs obHapyXeHus peakux cobbiTun.
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28.4 Bbi6op TMNA ceTKMU

Full Grid - CeTka 8x10
Light Grid - CeTka 2x2

No Grid - DkpaH 6e3 ceTKun

.........................

Pexxum Full Grid Pexunm ight Grid

Pexxum No Grid

28.5 Ouucrtka s3KpaHa

Ons ounctkm amcnness Heo6xoAMMO B MMaBHOM MEHI0 KOCHYTCA NyHKTa Display/Aucrinen. B
OTKPbIBLUEMCS MEHI KOCHYTbCS nyHkTa Clear Display/O4unctute Ikp, ocuumnnorpad BbINOJAHUT
cbpoc cobpaHHbIX AaHHbIX WU BbIMOMHUT Nepe3anyck cbopa, U CMHXPOHU3aLUK.

28.6 HacTtpoiika YpOBHSI MHTEHCUBHOCTH

Hwxe onmncaH NnopsaoK AENCTBUIM /19 HAaCTPOMKN YPOBHS MHTEHCUBHOCTM CMrHana.

1. B rnaBHOM MeHK KOCHYTCS nyHKTa Display//Aucnnesd nns nepexofa B MEHK HacTpoek
3KpaHa.

2. KocHuTtecb nyHkTa Intensity/Spk/ly4da, Bbi6paTb ypOBEeHb WMHTEHCMBHOCTM CUrHana c
NMOMOLLBLIO YHMBEPCANbLHOIO perynatopa. YCTaHOBKA WHTEHCUMBHOCTM MPOUCXOAUT B
ananasoHax oT 0% ao 100%, no ymon4yaHuto ycTaHoBieHo 3HayveHne B 50%.

Mpumepsobl:

MHTeHcnBHOCTb ocumnnorpammbl 0 %

MHTeHcnBHOCTb ocumnnorpammbl 100 %

28.7 HacTtpoiika MeTokK ocH
Bkntounte otobpaxkeHne MeToK oceil. MeTka ropusoHTasibHOWM ocu byaeT oTobpaxaTtbcs
BHW3Y CETKW, a MeTKa BepTuKanbHOU ocn — cnesa. CyllecTByeT ABa pexXuMma oTobpaxeHus MeTok
ocei: moving/noaBmxHbIN U fixed/dUKCUPOBaHHbIN.
e [loaBuXHbIM pexum: Tlpy nepeMelleHnn OCUMANOrpaMMbl  MOMOXKEHME  OCeN
nepeMeLlaeTcs BMecTe C CUrHaA0oM, a KOOpAMHATbl OCTalOTCA PUKCUPOBAHHbBIMU.
e  ODUKCUPOBAHHbLIN pexunM: MNonoxeHne ocen ocTtaeTcsd PUKCUPOBAHHbBIM, @ KOOpAUHATLI
O06HOBNSAIOTCS MO Mepe ABUXEHUS CUrHana.
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SIGLENT

- 195000ampz s Label Setting

@& Utility © Display M Acquire ™ Trigger # Cursors k. Meas EaAnalysis

Axis label

Fixed

Vertical Axis
Middle Right

S Return

DC1M Timebase Trigger C1DC =5
1X 1.00V/ 0.00s 500ns/div Auto 16./mV  11:17:40
FULL 0.00v 10.0kpts 2.00GSa/s Edge Rising 202312115

SIGLENT Trig'c

@ Utility & Display i Acquire ™ Trigger # Cursors [ Meas B Analysis f=1250023MHz Axis Label Setting

Axis label

Mode
Moving

Vertical Axis
Middle Right

O Return

C C1N Timebase Trigger C1DC L
1X 1.00V/ 0.00s 500ns/div Auto 16./mV  11:18:10
FULL 0.00V 10.0kpts 2.00GSal/s Edge Rising 2023/12/15

Puc. 28-2 ®MKCUpOBaHHbIN PeXnUM

28.8 HacTtpoiikun wpudrTa
Onsa nepekntoyeHus pasmepa wpudTta MeHto Bbibepute Window setting/HacTpoiiku oKHa .
B oaHHOM MeHI MOXHO BblbpaTb oAMH M3 ABYX pa3MepoB wpudTa: Small/ManeHbknin (no
yMon4aHuio) u Large/BonbLuoi.

Font Size

Large

9 Return
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SIGLENT T

f=1.00001 WINDOW SETTING

@ Utility © Display M Acquire ™ Trigger # Cursors k. Meas EAnalysis

Font Size

Large

S Return

MEASURE Pk-Pk(C1) / (C1) op(C1) Period(C1)

Value 400208V 1 999 9327us

Mean 40034445V -£6.239704mV 5 999.9790592us

Min 400000V -8.3469mV 1 999.7253us

Max d g 8 1.0001989ms
83 26 0 0800 473 0

2.0244mVv .86 g 82. s
326 26 0 .
DC1M Timebase Trigger Ci1DC =

1.00v/ 0.00s 500us/div Auto 0.00V 112853
FULL 0.00v 10.0Mpts 2.00GSa/s Edge Rising 20231215

SIGLENT

& Lty 5
8 Utility L2 Di f=10
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29 TEHEPATOP CUTHANOB (OonuuA)

Ocuunnorpadbl cepun AKWNM-4149 uMeloT BO3MOXHOCTb WCMNO/b30BaHUSA MNpPOrpaMMHON
onuum reHepartopa curHanoB. [ UCNONb30BaHUA reHepaTopa curHanoB Heobxoammo npmnobpecTtun
nporpaMMHo-annapaTHyto onuuio SAG10211.

Onuuns reHepatopa CUrHasaoOB MNO3BOJSISIET BOCMPOM3BOAMUTL ABa BWAA CUIMHaNOB: CUIHasbl
cTaHaapTHoM @opMbl (DYHKUMOHANbHbLIA reHepaTop) M CcurHanbl npousBosibHOM dopmbl (Arb
reHepaTtop).

CurHanbl Npon3BonbHON (OpMbl MOAPa3AENATCA Ha ABE rpynnbl: BCTPOEHHblE CUCTEMHbIe
CUrHanbl U COXpaHeHHble curHanbl (co3gaHHblie nonb3oBatenem). BcTpoeHHble hOpMbl CMrHaMOB
XPaHATCA BO BHYTPEHHEW 3HEeproHe3aBMCUMOM naMsATW. BCTpoeHHble NpOu3BOJibHble (OPMbI
curHanos, ana ypo6crtBa paboTbl, pasgeneHbl Ha Heckonbko rpynn: Common, Math, Engine,
Window, Trigo. CobcTtBeHHble (OpMbl CUrHas0B MNOSb30BaTE/lb MOXET CO34aBaTb C MOMOLUbIO
nporpammHoro obecnedyeHuns EasyWave, yctaHoBneHHoro Ha [MK. Co3gaHHble ¢pOopMbl CUMIHaNoB
MOryT 6bITb MMNOPTMPOBaHbI B NamMATb Npmbopa ¢ nomMolblo BHewHero USB-ancka.

KntoueBble BO3MOXHOCTMU:

e BcTpoeHHble hOpMbl CUTHAMOB: CMHYC, NPAMOYIONbHUK, NKUAa, uMnynbc, wym, DC.

e CurHanbl NpousBO/bHOW ¢dopMbl: 45 BCTPOEHHbLIX GOPM M 2 AYENKU NaMAaATU AnS
NoJsib30BaTENbCKNUX CUIHAMOB.

¢ MakcuManbHasa yacToTa BbIXOAHOro curHana 25 Mrlu.

e MakcuManbHbl BbIXOAHOM ypoBeHb OT -3 B o +3 B.

e HoMumHanbHOe HanpsxeHune nsonauun: + 42 Bnuk.
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29.1 Bkno4YeHMue reHepaTtopa M ynpaBJieHue BbiXO40M
BbibepuTe B MeHto npubopa Utility/Ytnnntel>Wave Gen.../[eHepaTop....
OCHOBHbI€ HAaCTPOMKMU:

Wave Gen
Output
A. BxkounTb / BbIK/IOYNTb BbIXOA reHepaTopa A
on
B. Bbibop Tmna curHana (CMHyC, MeaHap, nuna,
NMMY/bC, WYM, MOCTOSAHHbIN TOK 1 CM®) B Wave Type
C. YcTaHoBKa 4acToThl Sine
D. YcraHoBka amnauTyAsbl Frequency
E. YcraHoBka cMmelleHus & 1.000000kHz
F. OMNOJSIHUTENbHbIE HACTPONKKM (CM HUXKE). :
A P ( ) Amplitude
G. CucremHas nHdbopmMaums n o6HoOBIEHNE MPOLLUNBKW. D

400mVpp

0.00Vdc

JononHuTenbHble HAaCTPOMKK

Output Load
A

BbI60p BbIXOAHOW Harpysku
Brknountb / BbikNouMTb OVP (3awmTa OT nepeHanpsxeHns)
Hactpoika Hynga* C Zero Adjust

C6poc HacTpoek No yMOo4YaHuio

mooOow?>

Bo3BpaT B npeabiayliee MeHto

E © Rreum

* Ona kanubpoBKM BbIX0Aa reHepaTopa M YCTaHOBKW HYNSA, He06XoANMO:
ABTOMaTuJyeckasi Kaim6poBKa:

[ns BbINONHEHWS aBTOMATMYECKON KannbpoBKM HEOHXO0AMMO MOAKIKUUTL BbIX0A reHepaTopa
K KaHany 1 ocuunnorpada. KocHyTbca nyHkTa Auto/ABTO, 3anyCctuTca npoueaypa
aBTOMaTu4yeckon KannmbpoBku. MO OKOHYaHUIO KanuMbpOBKM Ha 3KpaHe oTobpasntca coobuieHune

«Zero adjust completed! »/«KannbpoBka BbinosiHEHa!».
Py4yHass kannbpoBKa:
PyuyHas kannbpoBka MOXeT 6bITb BbIMOSIHEHA Ha /t060M KaHane ocuunnorpada.
B kauyecTBe npuMepa ncnosb3oBaH KaHan 2.

1. TMoaknounTb BbIXOA reHepaTopa K KaHany 2 ocuunnorpada. B HacTpolikax kaHana
YCTaHOBUTb CBA3b MO MNOCTOSSHHOMY TOKY, BK/IKOUYUTb OrpaHMyeHume rnoaochkl NpornycKaHus.
3HayeHune npobHuka x1.

2. YcTaHOBWUTb 3HadeHune koa(dpduuMeHTa OTKNOHeHMs ocuumnnorpada 1 MB/pen.
MapamMeTpbl BbIXOAHOIO cMrHana Ha reHepatope: DC, 0 B.

3. Ha ocuunnorpade, BKIOYNTb aBTOMAaTUYECKME U3MepeHus, KHonka Measure/Vi3mep Ha
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4. BepHyYTbCS B MEHKO reHepaTopa W KOCHYTbCSA NyHKTa Manual/Bpy4Hyto, n C NMOMOLLbLO
YHUBEPCANbHOro  perynsatopa  BbIMOJHUTb  MNOACTPOWKY CWUrHana. YCTaHOBNEHHOe
3HAYeHMe BbIXOAHOIMO CUrHasa [AOJ/IKHO COOTBETCTBOBATb W3MEPEHHOMY CpegHeMy
3HayeHMo B Amana3oHe = 1 MB. KannbpoBka 3aBeplleHa, Ha 3KkpaHe oTobpa3sntcs
coobuweHne «Zero adjust completed!»/«KannbpoBka BbirnosiHeHa!».

29.2 ®dopMbl curHana
B Tabnuue Hmxe oTobpa)keHbl CTaHAApTHble (OPMbl CUIHANOB C XapaKTEPUCTUKAMU U
BO3MOXHbIMW NapaMeTpaMn Ans HaCTPOWNKM.

®dopmMa curHana MapameTpbl 4719 HACTPOMKM YacToTHbIN BbixogHom CMeLleHue
AnanasoH YPOBEHb (50 Om)
(50 Om)
ans perysinpoBku
napameTpoB NCNoAb30BaTb
CunHycounganbHas | yHuBepcanbHblh  perynartop: |1 mklu..25 My | 2 MB ... 3 B +1,5B
YacToTa, YpoBeHb,
CMmelleHue
ans perysinpoBku
napameTpoB NCNOAb30BaTb
MpsaMoyronbHas | yHuBepcasnbHbii  perynatop: |1 mklu..10 MMu| 2 MB ... 3 B +£1,5B
YacToTa, YpoBeHb,
CmeweHune, CKBa>HOCTb
Onsa peryanpoBKu
napameTpoB NCNonb30BaTb
MunoobpasHas YHMBEpcanbHbit  perynatop: |1 mkly...300 kly| 2 MB ... 3 B +1,5B
YacTtoTa, YpoBeHb,
CmeweHune, CummeTpus
ans peryinpoBkmu
napameTpoB MCMosb30BaTb
Umnynbc YHMUBEpCcanbHbit  perynatop: |1 mkly...10 MMy | 2MB ... 3 B +1,5B
YacTtoTa, YpoBeHb,
CMeweHve, OnNnTenbHOCTb
ans perysinpoBkmu
napameTpoB NCNoAb30BaTb
LWym YHUBEpCasnbHbIA  perynatop: 25 MI'y
CraHpapTHoe OTK/IOHEeHMe,
CpegHee
Onsa peryinpoBKu
DC napavmerpos MCI‘IOJ‘IbBOBaTI.: +1,5B
YHUBEpPCanbHbI  perynatop:
NOCTOSAHHOE CMeLleHune
Anga perynmpoBKu
Cno napamerpos - WCMonbsoBarb | 4 r sMry |2 MB .3 B +1,5B
YHUBEpCasnbHbIA  perynatop:
YacTtoTa, YpoBeHb, CMelleHmne
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30 JIOTMYECKMW AHAJIM3ATOP (Onuus)

Ocumnnorpadbl cepumn AKUM-4149 MMetloT BO3MOXXHOCTb MCMOSIb30BaHUS OMNUMM NTIOMMYECKOro
aHanusaTtopa. Ons paboTbl C 1OrMYeckMM aHanmsaTopoM Heobxogmmo npuobpectn 16 KaHaNbHbIN
normyeckuin npobHmnk SLA1016.

LA1016

I
LITHIT

30.1 Noaknro4YeHne Norn4Yeckoro npo6bHuka

Ona noaknaoyeHuss normyeckoro npobHuKa K TecTMpyemMoMy YCTPOMCTBY, Heobxoaummo
BbIMOSIHUTbL CrieayoLwmnini NOpAAOK AENCTBUMN.

OTKIOUYNTL NUTaHMe TECTUPYEMOro YCTPONCTBaA.

OTK/toYEeHME NUTAHUS TECTUpPYeMoro YCTPOMCTBa npeaoTBpallaeT ero OT MOBpexXAeHus, B
Cc/lyyae 3aMblKaHUsl KOHTAKTOB MNPV MOAK/IIOYEHUM MUKPO3AXMMOB K KOHTaKTaM TeCTUpPYyeMoro
yCTpoicCTBa. TaK KakK JIorM4eckun npobHUK He BbiAAET HanpsiXXeHue, nuTtaHue ocuwunnorpada
MOXHO He OTKJIlo4YaTb.

MoakntounTb 670K STOrMYecKkoro NpobHWKa K crneumanmMaMpoBaHHOMY pa3beMy Ha nepeaHen
naHenu ocuuanorpada. MNoaknunTtb Wiend ¢ naMeputenbHbIMM LNGPOBLIMKU KaHanamm K 650Ky
Nlormyeckoro aHanusaTtopa. [ns noaknovYeHns Un@poBbIX KaHaloB HeobxoAMMO MCMonb30oBaTb
MWUKPO3aXXMMbl U3 KOMMJIEKTaA MNOCTaBKM!.

MoakntounTb Kabenb 3aszeMneHus, C NOMOLLbD MUKPO3aXMMa, K KOHTaKTy 3a3eMseHus Ha
TECTUPYEMOM YCTpPOWCTBEe. 3aseMsieHne WusMepuTenbHo cxembl obecrneumBaeT TOYHOCTb MNpwU
nepesaym umdpoBOro cMrHana v yesesmymBaeT JOCTOBEPHOCTb U3MEPEHUN.

MoakntounTe UMdpoBblIE KaHama, C MOMOLWbI MUKPO3aXWUMOB, K BbIXOAHbIM KOHTaKTaMm
TECTUPYEMOro yCTPOMUCTBA.

30.2 Pa6ora c unpposbiMM KaHaNaMu

Ansa BkIOYEHUA UMGDPOBLIX KaHanoB M nepexoAa B MEHI HacTpOMKM LM@POBbIX KaHasioB
Heob6Xxo0ANMO HaxaTb KHOMKY Ha nepeaHen naHenu npunbopa.

Tak e MOXHO KOCHYTbCSl «+», a 3aTeM Bbl6paTb |Digital, uTo6bl BKOUMTL UMbPOBLIE
KaHasbl, U Ha 3KpaHe MoABATCS, OKHO AeCKpUnTopa UMPPOBbIX KaHafoB W AManioroBoe OKHO.
KocHuTecb nonsa aeckpunropa KaHana, a 3ateM Bblbepute Off/Bbik/, 4TOObl OTKNOUYNTL LUNGDPOBLIE
KaHa’sbl.

Ans undpoBbIX KaHanoB OCHOBHbIM SB/ISETCA 3aJaHHOEe 3HayeHue nopora JIOrnM4yeckoro
ypoBHs. Ecnu BxoaHOe HanpshkeHue UMdpoBOro curHasna npesblllaeT YyCTaHOB/IEHHOE 3HayeHue
nopora, To IOrMYECKNI YpOBEHb ONnpeaenseTcs Kak 1, B NPOTUBHOM Cllyyae JIOrMYeCcKnin ypoBeHb
onpegensertcs Kak 0.
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SIGLENT Trig'd

f=1.000015k DIGITAL C

DATA[0] DO | Digital
off
A
- - Label
D. Data
Logic Setting
(D7:D0)
Custom

_ Threshold
(D7:D0)

£ Utility & Display M Acquire ™ Trigger # Cursors k. Meas EAnalysis

0.00V

a ~ N\ i
VAVAVAVAVA.

Channel

C1 DC1M Timebase Trigger c1DC
1X 2.00v/ B 1.00GSals 0.00s 500us/div Auto 0.00V 1607
FULL -4 37V 5.00Mpts 10.0Mpts 2.00GSals Edge Rising 2023/

Oncnnei umdpoBbIX KaHaNoB

Mone peckpuntopa undpoBOro KaHana

dvanorosoe OKHO

Undposble mHamkaTopbl KaHama. o 16 uudpoBbiXx KaHa/loB OpraHuW3oBaHbl B ABe

rpynnbl C pa3/sIMYHbIMM MOPOroBbIMM 3HaYeHnsaMn: D15 ~ D8 n D7 ~ DO. Kaxabiii kaHan

MOXKeT 6bITb BKAKOYEH WU BbIKAKYEH NMHAMBUAYANBHO.

E. Metkn, ™MoryT O6bITb YyCTaHOBMEHbl AN JAaHHbIX, ajpeca WM MoJib30BaTeIbCKMX
CUMBOJIOB.

F. Uudposas wunHa.

oCnw>»

30.3 [Aeckpuntop uncdpoBbIX KaHaJIOB

Digita| A. Tekywas no3vuma UM@PPOBbLIX KaHaNOB Ha 3KpaHe

ocuunnorpada.

Position/A
0.00 div

B. Ctpenkn AV, ana nepeMelleHuss uUnbpoOBbIX KaHanos
BBEPX/BHMU3 N0 guUcnien ocuunnorpada.
Reset (€ C. C6bpocC NonoXeHMs Ha 3HAUYEHMS MO YMOSTYaHUIO
D. Tekywas BbiCOTa Kaxaoro m3 uUMbpPOBbIX KaHa/NOB Ha
Height D ¢ . aucnnee ocumnnorpada.
4.00 div E. Ctpenkn AV Ons W3MEHEeHUs BbICOTbl UNDPOBbIX

KaHanoB

Reset (F

F. C6poc BbICOTbI Ha 3HAUYEHUS MO YMOJIYaHUIO
G. BbikntoueHue undpoBbIX KaHanos

Off G H. locTyn B MeHI0 UN@pOBbIX KaHanoB
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BbicoTta = 8, lNonoxeHue = 0 BoicoTa = 4, lNonoxeHne = 1

30.4 MeHI0 UM@PPOBbLIX KaHAJIOB
Onsa goctyna B MeHo UM@POBbLIX KaHanoB HeobxoanmMo HaxkaTb KHoMKy [Digitall Ha nepegHen
naHenu npmbopa

DIGITAL
Digital
A
Label
B
Data
A. BKNounTb / BbIK/IHOYUTL LMGPOBbIE KaHasbl
B. MeTku, MOryT 6bITb YCTaHOBMEHb! A1 A@HHbIX, aapeca unu Logic Setting
NMo/ib30BaTe/bCKMX CUMBOJIOB.
. TTL
C. Jlormdyeckun nopor kaHanos D7 ~ DO0. Ocuunnorpad
aBTOMaTU4yeCckM YCTaHOBMUT MOpOr B COOTBETCTBUM C Lg?:chSSEttmg
YKa3aHHbIM CEMENCTBOM JIOTMKW, UKW MOJIb30BaTE/lb MOXET D (TTL- )
YCTaHOBUTb nopor BPYU4HYIO, MCnonab3ys onuuio
Custom/llonb30Bar.

Channel
. JlTornueckuin nopor kaHanos D15 ~ D8

. Boibop kaHanoB ansa otobpaxeHnsa Ha gucnnee
HacTpoiika BblpaBHUBaHUA LMGPOBbIX KaHaNoB Deskew
. pynnupoBKa undpoBbiX KaHaNOB B LWNHY

. CnucrtemHas nHdopmMaumsa n obHoBNEHNE NPOLLINBKU

=~ T @ M m o

OTKIOYEHMNE NOTMYECcKOoro NpobHMKa

| Remove Device
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31 3AMUCH / BbI3OB OCLUJIJTIOTPAMM U MPODUJIEN

Ocumnnorpadbl cepun AKUM-4149 no3BoOnsAOT COXPaHSATb BO BHYTPEHHIO MaMATb WM Ha
BHewHni USB Flash gnck npodwunn HacTpoek, ocumnnorpamMmbl B dopmate CSV ansa obpabotkm Ha
MK, nsobpaxeHue (CHUMOK 3KpaHa) un ap.

31.1 Twunbl coxpaHaeMbix dainos

Setups/HacTpoikm - coxpaHeHus npodunas MNosb30BaTeNbCKMX HacTpoek. [pwu
coxpaHeHun npodunsa HacTpoek B namaTu ocumnnorpada mnm Ha USB Flash aucke cospaetcs
dann ¢ pacwupeHnem “¥.XML”. B namsaATM ocumnnorpada MoxeT 6bITb coxpaHeHo go 10
npodunnen HacTpoek, oXpaHeHHble dannbl XpaHaTcsa B a4denkax N21..N210. PaHee coxpaHeHHble
npodunnm HacTpoek MOoryT 6biTb Bbi3BaHbl M3 NAMATU ANs 6bICTPOMN HACTPOMKK ocumnnorpada.

Reference/OnopHble - COXpaHeHue OMopHOM OCUMNNIOrpaMMbl AaHHbIX Bbl6paHHOrO
KaHana, Ha BHewHun USB Flash auck c pacwwupeHnem "*.REF”. PaHee coxpaHeHHble OMoOpHbie
ocuunnorpaMMbl MoryT 6biTb Bbi3BaHbl M3 NaMATM U BOCMPOU3BELEHbl B KadecTBe OMOPHbIX B
ayenkn REFA/OMOPHA nnan REFB/OMOPHB.

BMP - coxpaHeHMe CHMMKa 3KpaHa Ha BHewHu USB Flash gnck c pacwnpennem "*.BMP”.
CoxpaHeHHbIN dann n3obpaxeHns MoXeT O6biTb OTKPbLIT HAa NepPCOHAsIbHOM KOMIMblOTEpE.

JPG - coxpaHeHMe CHMMKa 3KpaHa Ha BHewHui USB Flash anck ¢ pacwumpennem "*.JPG”.
CoxpaHeHHbIV dann naobpaxeHus MoXeT ObiTb OTKPLIT Ha MEePCOHANIbHOM KOMMblOTEpe.

PNG - coxpaHeHue CHMMKa 3KpaHa Ha BHewHui USB Flash auck ¢ pacwupennem “* . PNG”.
CoxpaHeHHbIl dhann n3obpaxeHus MoXeT 6biTb OTKPbIT Ha NEPCOHANbHOM KOMMbIOTEPE.

Binary - coxpaHeHMe MaccuBa AaHHbIX 3axXBa4yeHHOW ocuuAnorpaMmbl Ha BHewHUW USB
Flash anck c pacwunperHunem “*.BIN”. [laHHble BCEX aKTUBHbIX KaHanoB MOryT O6biTb COXpaHEHbl B
oaHom canne. Bbizos gBonyHoro danna, B ocuuanorpade, He NoaaepKNBAETCS.

CSV - coxpaHeHMe MaccuBa AaHHbIX 3axBayYeHHOW ocumnnorpammel Ha BHewHuin USB Flash
AUCK C pacwmpeHueM "*.CSV”. SCV ¢dann MOXeT coaepxaTb NapaMeTpbl 3axXBa4YeHHOro curHana,
ONs COXpaHeHUs JAaHHbIX NapaMeTpoB HeobXOAMMO HaxaTb KHOMKY yrnpasneHus MeHio Para
Save/Bcnom[aHHble - On/Bkn. BeizoBCSV, B ocuunnorpade, He noaanepXmBaeTcs.

Matlab - coxpaHeHue MaccuBa AaHHbIX 3axXBayeHHOM OCUMAOrpaMMbl Ha BHewHuUn USB
Flash anck c pacwupeHvnem "*.DAT". [laHHble BCEX aKTUBHbIX KaHan0B MOryT 6biTb COXpaHEHbl B
oaHom canne. Bbizos gBonyHoro danna, B ocuuanorpade, He NoaaepKNBAETCS.

To Default Key/HauyanbHble ycTaHOBKM - Bbi6Op TMNa HayanbHbIX YCTAHOBOK
Bbl3blBaeMbIX HaxaTmeM kHornku HAY YCT Ha nepepHen naHenun npubop. JOCTynHO ABa BapuaHTa
HayasIbHbIX YCTAHOBOK: TeKyllMe YCTaHOBKK (MOosib30BaTENbCKNE) N 3aBOACKME YCTAHOBKMW.

Tun BHewHAa namMaTb Bbi3oB
Setups/HacTtpoiku
Reference/OnopHble
BMP

JPG

PNG

Binary

Ccsv

Matlab

X X [ |x | [x]|<|<.

SRR KKK
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31.2 Wcnonb3oBaHue BHYTPEHHEW NaMsATH
31.2.1 3anucsh

ans BXoAa B MEHI0 Heobxoanmo BbibpaTb NYHKT Utility/YTunnuntei
Save/Recall/3anuck/Bbi30B.

Bbibepnte CoxpaHuTb/Save
Bbibepute B Tun/Type Hanpumep HacTpoiika/Setup B Type
BbibepuTe TMN NamMaTn Kak BHyTpeHHuMI/Internal - Setup

Bbibepute N2 BHyTpeHHen ayeiku, 1 ~ 10. © Save Path

mo o wp

KocHuTecb CoxpaHuTb/Save, YTo6bl BbIMOAHUTb Extemnal

onepauunio COXpaHeHus.

E % Save

31.2.2 Bbi3oB

poe

E RECALL
A Mode
A. Bbibepute Brizatb/Recall
B. Bbibepute Tun/Type Hanpumep HacTpoiika/Setup B Type
C. BblbepuTe TMN NaMaTh Kak BHyTpeHHwuit/Internal Sy
D. Bbibepute N2 BHyTpeHHelN auvenkun, 1 ~ 10. pe Recall Path
E. Haxmute BbizBaTb/Recall, yTo6bl BLIMOAHUTL OnepaLuio Extemnal

Bbl30Ba HACTPOMKMU.
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31.3 MWMcnonb3oBaHUe BHeWHEN NaMATU

Mepen BbIMOSIHEHMEM COXpPaHEHWUS AaHHbIX Ha BHELWHWA HOCUTENb WMAM Bbi30Ba M3 NaMsaTv
Heobxoammo ybegntcsl, 4to BHewHnn USB anck nogknwodeH y npmbopy.

A. BblibepuTte TMN NaMaTn Kak BHyTpeHHUIA/Internal nnn

BHewHun/External

B. KocHutecb nyHkTa File Manager/Menenxep ®aiinos ons

nepexona B MeHi MeHemxepa dannos. Ecnn USB anck He

NoAKItoYeH K npnbopy Ha aKpaHe oTobpasuTcs

cneayoulee coobuieHne: USB flash drive not detected! /

USB auck He obHapyxeH!

31.3.1 MeHepxep dainos

Type

Setup

Save Path
Intemnal

i File Manager

dannoBbIi MeHegxep ocumnnorpados cepun AKUM-4149 noxox no CTUI M N0 NpUHUKMNAM

paboTbl Ha onepaunoHHyto cuctemy Windows.

Ona poctyna Kk MeHeaxepy dannos Heobxoammo Bbibpate nyHKT Utility/Ytunanter >
Save/Recall/3anncb/Bbi30B, B OTKPbIBLLEMCS MEHIO KOCHYTbCS File Manager/l1poBOAHMK.

File Manager

D_PNG

X_HD_PNG_?

3png 38.7

local 1.7G/1.8G

ave A

®E RoRm

Save Save As New Dir New File Copy

A. AgpecHas cTpoka (nyTb danna).

B. [MMaHenb HaBurauuu (NepeMelleHne Mexay AnNcKamu).

_2png 3

C

e BbibpaHHas nanka NoACBeYNBAETCS CUHUM.
e Ter TpeyronbHMKa creBa OT Manku yKasblBaeT, YTO B Manke ecTb noananku. Mpwu

KaCaHUN TpeyrosibHMKa nanka pacKpbiBaeTCA,

noananku.
Cnucok cdannos/nanoxk.

Bbibop oTobpaxaemoro tuna danna.
KHonka 3akpbIiTus MeHepxepa dalinos

mmoo
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png File
png File

png File

Rename Delete More Options

M B JIEBOM OKHE 0To6pa>|<ar0Tc9|

MaHenb MHCTPpYMeHTOB (rpadunyeckme KoMaHabl Ans hannosbix onepauni).
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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.

Bbi3BaTb.

co34aTb nanky.

Co3gaTtb dann.

KonupoBaTs.

BcTtaButb.

IR SN~

] N3MeHUTb ums.
O Ypanuts.
lMepemecTuThb.




31.4 TMpumMep coxpaHeHua U Bbi3oBa daina

B kadectBe npumepa 6yaeT pacCMOTPeH BapuaHT COXPaHEHMs! CHUMKa 3KpaHa Ha BHELWHWN
USB aunck — nyTb coxpaHeHus «U-disk0\sds 800xhd», ¢opmaT daiina BMP.

MopsnoK AencTBuiA ANns coxpaHeHus ganna:

1. Noakntounte USB-Flash anck k pa3beMy Ha nepeaHen
naHenu npubopa.

2. MNepenante B MeHw 3anuck/Bbizos: Utility/Ytnantel >
Save/Recall/3annce/Bbi30B, B OTKPbIBLUEMCS MEHIO,
npu HeobxoaMMOCTM, YCTAHOBWUTb Mepeka4vaTesnb
Mode/Pexxum Ha Save/3anuce.

3. KocHyTbcs nyHkTa Type/Tur v B BbiNadalOWEM MEHI0 Type
BblbpaTb TN coxpaHsaemoro danna BMP.

4, Bbibepnte cCcTuUNb  M306paxKeHnss  nepexovaTtenem BMP
Image Style. «Normal/O6bl4YHbIN>» coxpaHseT
ns3obpaxxeHms C TeM Xe LUBEeTOM, 4YTO M AuChen. Image Style
«Inverted/HBEpTMPOBaAHHbIN» COXpaHseT
n3obpaxeHusa c 6enbiM GOHOM AN SKOHOMUM YEPHUN Inverted
npwv neyaTtu.

5. Nepekntouatenem Include Menu sxnounte (Yes) wunu Include Menu
otkntoumnTte (No) oTobpaxkeHne MeHK Ha KapTUHKE Mpu No
coxpaHeHuu. [pun oTknNo4YeHnn 6yaeT coxpaHeHa
ToNbko bopMa oTobpa)kaeMoro cMrHana.

6. Nepentn B A[OMNONHUTENIbHOE MeHI HaxaB Common Path Tips
Setting. [anee BbibpaTb BapuaHT oTOb6paxeHus Hold None
MHOpPMaUNM 0O COXpPAaHEHUN Ha 3KpaHe npubopa.
MyHKT MeHto Path Tips no3sonseTt BbibpaTb 6yaeTr nu Path Fade Time
oTobpaxaTtbCcsa MHOpMaAUMS C YKa3aHMEM NyTu
COXpaHeHUs Ha 3KkpaHe npubopa: 3.0s
Hold - nHdopmaumsa oTobpaxaeTcsl, 3aKpbiTb BPYUHYIO.
Fade - vHdopMaumsa oTobpaxaeTcs U ncyesaeT yepes
3apaHHoe Bpems (Path Fade Time).

None - vHdopMauma He oTobparkaeTcs.

7. HaxaTtb File Manager pna nepexoja K MeHeaxXepy

dannos.

Recall

@8 File Manager

8. BbibpaTtb anpektoputo "\U-diskO\sds 800xhd\"” B MeHeaxepe hanno..

local EEENICIAN-IEEN  Oiems

B B ® B

Save Save As MNew Dir New File  More Options

9. Haxxmute Save As/CoxpaHuTb KakK, LeNKHWUTE BCMJibiBatlowee TEKCTOBOE nose, 4YTobbl
Bbl3BaTb BUPTYyasibHYIO K/laBnaTypy, U BBeamte uMs danna, a 3ateM Haxmute «OK».
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Ecnn BbibpaTtb Save/CoxpaHutb BMecTo Save As/CoxpaHuTb Kak To dawnn 6yaet
COXpaHeH C CUCTEMHbIM MMeHeM Nno yMmon4daHuto SDS 8 x4X HD BMP_ n.bmp, roae n
Lenoe 4yncno Hapacrawuiee c 1.

Cancel

10. CoxpaHeHHbIn rpaduyeckun dann ¢ pacwupeHnem BMP 1 3agaHHbIM UMEHeM
[oskeH otobpasnTbCcsa B none cnucka ¢daninos.

File Manager
fnr U- <hd All File
> a® U-disk0 (1 4. Name Size Type Date Modified

> [l local B3 data7.bmp 2.3 MB bmp File 12/15/23 2:27 PM

Gle=ll  1.7/G/1.8G | 1items

B B ® B

Save Save As New Dir New File  More Options

MpuMeuyaHue: Ans ObICTPOro COXpaHEHMsI CHMMKa 3KpaHa HaXMuUTe KHOMKy |Savel Ha
nepegHen naHenu nnu ncnonblymnte meHto Utility >Print.
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MpuMeyaHue: coxpaHeHHoe M306pa)KeHMEe MOXHO MPOCMOTPETh Ha ocuunnorpade, OTKPbIB

ero B MeHegxepe annos.

B UL DMl B A Tl M Seeae N RMAeen B Al

File Manager

SIGLENT Trig'd

data7.bmp

i}

tyle

® Utiity = Display M Acquire ™ Trigg:

Inverted

vienu
No

None

MEASI 3
Value ' : i Fie Manager le Time

B [ 1/G/1.4 ‘ ‘
e local 1.7G/1. ¢ . 3.0s
Max c

Pk-Pk

Stdev More O
Count 13451 ¥

ons Vianager

DC1M Trigger C1DC
1.00v/ U s AUTO 000V
0.00V 10.0Mpts 2.00GSa/s Edge

BbizoB danna “track .xml” coxpaHeHHoro Ha USB-Flash auck nytb "U-disk0\sds800xhd\".
Mopsaaok AencTeBuii ANns Bbi3oBa ganna:

1. Moakniounte USB-Flash anck K pasbemy Ha nepenHen RECALL
naHenu npubopa.

2. Nepenagnte B MeHto 3anuck/Bwuizos: Utility/Ytuanter > Mode
Save/Recall/3annce/Bbi30B, B OTKPbIBLUEMCS MEHIO, Save
YCTaHOBUTb  MNepeksovaTenb Mode/PexxuM  Ha
Recall/Bbi30B. Type

3. KocHyTbcs nyHkTa Type/Tur v B BbiNadalOWEM MEHIO
BblbpaTb TMN BbI3biBaemoro danna Setup.

4. HaxaTb File Manager pnns nepexogaa K MeHeaxepy L
daiinos. B File Manager

Setup

5. BoibpaTtb aupektopuio “\U-diskO\sds 800xhd\” B mMeHeaxepe cdarnnos. 3ateM BblibpaTb
dann "track.xml”.

File Manager
v U-disk0 > sds800xhd All Files (*)
> a® U-disk0 (14.8G/14 Name A Size Type Date Modified
> [ local B data7 bmp 23MB bmp File 12/15/23 2:27 PM
B track.xml 2483 KB xml File 12/15/23 2:33 PM

[f=ll 1.7G/1.8G 1§ 2 items

New Dir New File  More Options

6. KOCHYTbCS MKOHKM %ﬂ,ﬂﬂ Bbi30Ba ¢haisia HacCTpoeK U3 NaMsTu.
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32 CUCTEMHbIE HACTPOWKMW

32.1 WHdopmMaumna o cTaTyce CUCTEMbI
KocHuTecb nyHKTa rnaBHoro MeHw Utility/YTnantel BbibpaTb NMyHKT MeHo Menu/MeHo >

System Info/O npubope. Ha skpaHe ocumnnorpad otobpasmTcd OKHO C OCHOBHOW CUCTEMHO
nHdopMaumnen o npmbope Kak rnokasaHo Ha PUCYHKE Huxe.

System Info
Software Version: 1.1.2.0

Uboot-OS Version:  2.8.10

FPGA Version: 2023-12-06

Hardware Version: 00

USB ID: USBO::0xF4EC::0x1017::RD080123456789::INSTR
Serial No. : RD080123456789

Model: SDS824X HD

MAC Address : 74 :5B :C5 :22 :FF :D5

Open Source Acknowledge

32.2 CucreMHble HaCTpPOMKM
Onsa goctyna B MEHIO CUCTEMHbIX HacTpoek HeobxoamMMo:
1. KocHuTecb nyHkTa rnaBHoro meww Utility/YTunauntsl.
2. KocHuTecb kHonku System setting/HacTposiku Ha 3KpaHe 4S9 BXOA4a B MEHIO HACTPOMKM
CUCTEMBI

32.2.1 Bbi6bop sA3blka

KocHyTcs nyHKTa MeHi Language/f3bik v BblibpaTb £3blK MHTepdenca B Bbinagatollem
cnucke.

Ocuwnnnorpad cepum AKUM-4149 nopgaep>xmBaeT HECKObKO SA3bIKOB, BK/1HOUYAs YMNpPOLLEHHbIN
KUTaAWCKWNIA, TPaAAWULMOHHBIN KUTANCKUW, aHMNUNUCKUK, GpPaHLY3CKUIA, SMNOHCKUN, HEMELKUH,
NCMaHCKWIM, PyCCKUN, NTaNnbSHCKUA, NOPTYranbCKni n T. 4.

32.2.2 OnopHoe NnoJsioXKeHne
DYHKUMA OMOPHOro MOJSIOXEHUSI MO3BONSAET OMNpeAennUTb TOUYKY MPUBSA3KM OCLMIIOrpaMMBbl
npu W3MeHeHUn Koa3dduuMeHTa pa3BepTKM un KoaddUUMEHTa OTKIOHEeHUs. MOXHO 3aaaTb
(PUKCUPOBaAHHYIO TOYKY Ha OCUM/IIOrpaMMe, Mo KOTOpPOK byaeT Npon3BoaMTbLCS NpUBsa3Ka.
KocHuTecb nyHkTa Reference Pos/OriopHoOE Mo/10XKEHUE Ha SKpaHe A/ BXOAA B MEHIO.
2. KocHuTtecb nyHkTa Horizontal Ref/Fopu3soHTanbHoOe nonoxxeHue.
Fixed Delay/®ukcupoBaHHaa 3apgep)kkKa: npu  U3MeHeHuMn KoadbduumeHTa
OTK/IOHEHMS, MOJIOXKEHME MapKepa 3anycka WM3MEeHSIeTCs, 3Ha4YeHue 3a[epXKKW 3anycka
He n3MeHseTcs.
Fixed Position/®ukcnposaHHoe TlMonoxxeHue: nNpu M3MEeHEeHUn KoadpduumeHTa
pa3BepTKM, MOJIOXKEHNWE MapKepa 3anycka pasBepTKM He WU3MEeHsIeTCs, 3HadeHue
3a[EpPXKWN 3anycka U3MEeHSeTCs.
3. KocHutecb nyHkTa Vertical Ref/BepTukanbHoe nosioXkeHue.
Fixed Position/®unkcnposaHHoe MMonoxxeHue: nNpum WMU3MEHEHUU KoO3ddUUMeHTa
OTKJ/IOHEHMUS, MOSIOXEHNE BEPTUKANIbHOrO MHAMKATOPA KaHaNa He U3MEHSIETCSl, 3HaYeHue
NMOCTOSIHHOIO CMELLEHUS U3MEHSIeTCS.
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Fixed Offset/®ukcnpoBaHHoe cMelleHMe: T1pu  U3MEHEHUUM KO3 duumeHTa
OTK/IOHEHMS, MONIOXXEHNE BEPTUKANbHOIO MHAMKATOpa KaHajla M3MeHsIeTCs, 3HaueHue
NOCTOSAHHOIO CMELLEHNS HE N3MEHSIETCS.

32.2.3 3acraBKa
Monb3oBaTeNnb MOXET HAaCTPOUTb OTK/IIOUYEHME 3KpPaHa Ha CBOeM ocuunnorpade.
DKpaH MoxeT 6bITb oTKtoueH nocne 1/5/10/30/60 MMHYT NpoCTOS, WX HUKOrAa.
KocHyTcs nyHKTa MeHto Screen Saver/3actaBka yCTaHOBUTb TpebyeMoe 3HauyeHme.

32.2.4 BkJ1/BbIKJ1 CEGHCOPHOro ynpaBJiIeHUs

Onsa BbikntoyeHnsa OYHKUMW CEHCOPHOro yrnpaBsieHUs Heo6X0AMMO KOCHYTbCS MyHKTa MEHHo
Touch Screen/CeHcopHbiti 3kpaH. Mocne Bblbopa Off/Bbik/ HYHKUMS CEHCOPHOro ynpasieHus
bynetr oTkaoYeHa. YnpasseHuMe npubopoM OCYLECTBASETCA TO/IbKO C MOMOLWbK KHOMOK U
perynatopos Ha nepegHer naHenu. [na BKAOYEHUS OYHKUMM CEHCOPHOro YyrnpaBJieHUs
Heob6XoAMMO HaXkxaTb KHOMKY Ha nepegHeln naHenun npubopa.
32.2.5 BkJ1\BbIKJ1 3BYKOBOIro COnpoBOXXAEHUA

B ocumnnorpadax cepun AKUM-4149 npegycMmoTpeHa (pyHKLUMS 3BYKOBOIr0 COMPOBOXAEHUS
HaXxaTusi KHonok. [lpn BKAKOYEHUM [aHHOM QYHKUMM, Ha)xaTue KHomMok npubopa 6yaer
COMpOBOXAATbCA 3BYKOBbIM CUIHAJIOM.

Onsa BKAKOUEHNS UM OTKKOYEHMS 3BYKOBOIO COMPOBOXAEHWUS HaXaTuUsi KHOMOK HeobxoaMmMo
KOCHYTCSl MyHKTa MeH Sound/3ByK.

32.2.6 ABTOMaTU4YecCKoe BKJ/IlOHEeHue

Ona Bblbopa yHKUMM aBTOMATU4YECKOro BK/OYEHUS ocumnnorpada npu NOAKAYEHUU K
CeTn NepeMeHHoro Toka, 6e3 HaxaTmnsa KHOMKK NUTaHus, Heobxo0AMMO KOCHYTCA NyHKTa MeHto Auto
Power/ABTo BK/I.

32.2.7 YcraHoBKa [laTtbl / BpeMeHM
Ons yctaHOBKKM gaTbl HEO6XOANMMO KOCHYTCS NyHKTa MeHto Date/Time//flata/Bpems.
Date/Time

Setting Method
® Manual NTP

Date/Time
Day Month Year
15 12 2023

Hour Minute Second
14 44 12

Modify Date/Time

Time Zone
Africa/Abidjan

Modify Time Zone

Display Date/Time or Not
@ Display Date/Time

Time Format
12h ®24h

KocHutecb TekctoBoro nonsa «Hour/Yac», «Minute/MuHyta», «Second/CeKyHAaa»,
«Day/OeHb», «Month/Mecau» u «Year/l[og», 4TObbl BHECTU M3MeEHeHME B BbibpaHHOE nore.
KocHutecb kHonku «Modify Date/Time/VI3MeHnTb>», 4TO6bI NOATBEPAUTb CAEeNaHHble U3MEHEHUs
AaTbl U BpeMeHU. KocHuUTecb TekcToBoro nons «Time Zone/BpeM 3oHa», uTobbl Bbi6paTbh YacoBoOW
nosic. KocHutecb kHonkun «Modify Time Zone/V3m Bpem 3oHy», 4uT0b6bl NOATBEPAUTDL BbIGOP.

KocHuTecb nonen BBoga IP-agpeca cepBepa, WCMNONb3YWTE BCM/bIBAOLWYH BUPTYyasibHYIO
KnaBuatypy ans BBoaa IP-agpeca, a 3aTeM KOCHWUTECb KHOMKW Sync/CuHXpOHU3aunsi I[ns
aBTOMaTUYECKOM CMHXPOHM3aLNM BPEMEHU U AaTbl NO CETHU.
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32.3 Bbi60p PYHKLNUN KHOMKMU

HaxmMute KHOMKY Ha nepegHen naHenn npubopa, 4TO6bl BbLIMOAHWUTL AENCTBUE
6bICTpOro coxpaHeHus. o yMOMN4YaHMIO BbIMNOSHAETCS COXpPaHEeHWs CHMMKa 3KpaHa, B dopmMate
(.bmp/.png/.jpg). Ons wn3MeHeHUs HaCTpPOeK KHOMKU Haxmute Utility/Ytnantel>Save
Button.../KHornika CoxpaHuThb.

A. BoibpaTtb Type/Tun: Screenshot/CHUMOK 3KpaHa win SAVE BUTTON

Save to.../CoxpaHuThb B....
B. Mpu Bbibope nNyHKTa MeHl Save to../CoxpaHuTb B...

. Type
Bblbepute Setting/Hacrtpoiiku pna nepexoga B MEHIO
3anucb//Bbi30oB. B gaHHOM MeHI0 MoJib30BaTe/lb MOXET Save To...
BblbpaTb TunN  coxpaHsemoro damna U MecTo

COXpaHeHus.

32.4 Knonka |Quick Action

Haxmute kHonky |Quick Action| Ha nepeaHen naHenu npubopa, 4TO6bl BLINOAHUTL 3a4aHHOe
aencreme. [Ons ycTaHOBKKM ObICTporo aencreust Heobxoammo Haxatb  Utility/YTnantel>Quick
Action/bbicTpoe /[evictBne, 4To6bl OTKPbITb MEHK «bBbbiCTpoe pgencTteme» M HasHa4MTb AENCTBUE
BbIMNOSIHSIEMOE MPU HaXXaTUW KHOMKMU . Hanpumep, HaXXMnTe KHOMKY, YTO6bl U3BMEHUTb
MCTOYHUK CUHXPOHU3ALUUM WU BKIOYUTb 4acTtoTomep. [lo ymondaHuio dyHkumsa «bbicTpoe
OENCTBME» OTKJ/IIOYEHA, M MPWU MEPBOM HaXXaTWUM KHOMKWM OTKPOETCS MEHI0 HacTponku «bbicTpoe
nencremne».

A. Enable/BknrwyeHne vwnwv disable/oTkaouyeHne dyHKLUN

6bicTporo pgenctBus. Koraa @yHKUMS OTK/OYEHa, QUICK ACTION
KHOMKa He paboTaer. ) )

B. Boibop  KaTeropum. Mpwn BbibOpe  Kateropuu A Quick Action
«Analysis/AHanu3» KHOMKY MOXHO HACTpOUTb Kak Disable
nepekno4datens @yHKuuMn aHanusa. [lpu Bblbope
kaTeropuun «Edge trigger/CuHxpoHusaumsa no GpoHTy» Category
KHOMKY MOXHO HACTpOUTb Ha M3MEHEeHMe HeKOTOpbIX B
napaMeTpoB 3anycka, TakuxX KakK UCTOYHUK N (POHT. Display
Mpun BbIGOpe kaTeropuun «Display/Aucnnen» KHoNky
MOXHO  HaCTpOUTb Ha  W3MEHEHWEe  HEeKOTOpbIX Action
napameTpoB oTobpaxeHus, TakMX Kak LBeToBas ramma C
M nocnecBevYeHue. Type

C. Bblbop pgeiictBus, KOTOopoe 6yAeT BbINOAHATLCA MNpU

Haxatum kHonku |Quick Action, B 3aBucumoctn oT

BblOpaHHOW KaTeropum.

157



32.5 HacTpoiika uHrepdeicos

32.5.1 Hacrtpoiika LAN

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/YTunantsi.

2. KocHuTtech nyHkTa I/O Setting /YcraHoBKM ropTa.

3. KocHutecb LAN Config/Hactpovika LAN ans Bxoga B MeH HacTpohkun LAN.

LAN Config A. YcraHosute dnaxok B none Automatic

(DHCP)/ABTtomatr  (DHCP), u4T06bl BK/IHOYUTDb

IP Config AnHaMmnyeckmn  IP-agpec. B 3ToM  ciiyyae

¥ Automatic ocumniorpad po/mkeH ObiTb  MOAKAYEH K

IP Address - 10.11.22.4 nokanbHon cetn ¢ DHCP-cepBepomM. Ob6paturtech

B Subnet Mask :  255.255.255.0 K CETeBOMY aAAMMHUCTPATOPY ANA NOATBEPXAEHNA
COOTBETCTBYIOLLEN MH(DOPMALINK.

Gateway : 10.11.22.1 B. [lone pyyHOro BBOJA HACTPOEK CETU, eClu He

C  Automatic (DNS) BblbpaH aBToMaTudeckun (DHCP). OTaenbHo

DNS 1 0.0.0.0 3apanTe ctatndeckuin IP-agpec, Macky noaceTtu u

DNS 2 0.0.0.0 L03. o

C. Ecnu Bawa ceTb npegocrtaBnsieT AWHAMUYECKUN

VNC Config DNS, Bbl MOXeTe BK/OUUTb 3Ty OMUWIO, YTOGbI

VNC Port: ocuunnorpad peructpuposasn CBOe MMS XOCTa WU

ucnono3osan DNS-cepsep.

Cancel

D. Ecnn dnaxok He yCTaHoB/eH, HeobxoanMo
3apatb DNS-agpec BpyuyHyio.

E. Bbibop VNC nopta (noapobHee Hwmxe). PyuHOM
BBO/J HacTpoek coeamHeHusa LAN

MopTt VNC

Mpn poctyne k 6onee 4yem aByM ocumnnorpadam cepum AKWNM-4149 yepe3 Beb-6paysep
HeobxoAMMO YCTaHOBUTb pa3Hble HoMmepa nopta VNC anga kaxgoro npubopa. [Ansa 3Toro
Heob6xo0AMMO:
KocHuTecb nyHKTa rnaBHoro mexwo Utility/YTnantsl.
KocHuTtecb nyHkTa Menu/MeHr.
KocHuTecb nyHkTa I/O Setting/YcraHoBKu ropTta.
KocHuTtecb VINC Port/VNC [lopT v BBEAUTE HOMEpP NMopTa, B AnanasoHe oT 5900 go 5999.

D WNR

32.6 YcraHOBKa onuuu

Ocuunnnorpadbl  cepun  AKUM-4149 npenocCTaBnsitoT  HECKOSbKO BO3MOXHOCTEM Ans
yayduweHns ero @GYHKUMOHaNbHOCTU. DYHKUMOHANbHOCTb pacwmpsetcs nyteM npuobpeteHuns
COOTBETCTBYHOLWMNX AOMOMHUTENbHbLIX OMUMIA, NPOrpaMMHbIX W annapaTHbiX, 479 MoJy4YeHus
nogpobHon mHdopMaumm Mo BO3MOXHbIM onuusaMm Bam Heobxoammo obpaTtutcs B AO «MpuCT»,
Tak Xe AaHHYI MH(OpMaLUMIO MOXHO MONYy4YnUTb Ha canTe www.prist.ru.

Mocne nony4vyeHus KaK4da MPOrpaMMHON OnNuMKM ero HeobxoaMMO akTMBMpPOBaTb, ANS 3TOrO
BbIMOSIHUTE CAeayloLlme waru:

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/Ytnantei>Menu/MeH:o.

2. KocHuTtecb nyHkTa Options/Onunuy.
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Software Options (A

Information Install

Option Type License Type Remaining Times

SDSB00XHD-FG  Temporary 30

SDS800XHD-16LA Temporary 30 B Option Type SDS800XHD-FG

SDS800XHD-PA  Temporary 27 C

D Clean E Instal
F  Install from U-disk

A. O6nacTtb oTobpaxeHus MHpopMaumn o napameTpax. Koraga onumns He akTMBMPOBaHa, TUM
nMueH3nm otobpaxkaeTcs Kak «Temporary/BpeMeHHbIn» 1 MoXeT 6biTb 3anyweHa go 30
pas.

B. OkHo BbibOpa onunn Ansg yCcTaHOBKMW.

C. Obnactb BBOAA J/MUEH3MOHHOro kat4va. KocHuTecb pJaHHoi obnactu mn  Buaute
NOMYYEHHbIM KoY C MOMOLLbIO BUPTYasibHOM KiaBuaTypbil.

D. KHonka yaaneHusi BBeAEHHbIX 3Ha4YeHMn B 061acTh BBOAA JIMLEH3NOHHOMO K/lto4ya.

E. KHonka noaTBepxaeHUsa akTMBauunm onuuu Install/YcraHoBuTsb.

F. Wcnonb3ynte USB AMCK AN9 aBTOMaTU4YeCKOMW YCTaHOBKWM OMUWMK, JIULEH3US [A0JKHA
XpaHUTbCA B KOpHEBOM kaTtanore USB aucka.

32.7 MeHo " Maintenance/06cny>xuBaHune”

32.7.1 O6HOBNIEHME NPOLUNBKHU

O6HoBMeHMe NpownBKkM Npubopa BbIMOAHATLECA C NOMOLWbI BHewHero USB aucka. lNepepn
BbIMOSIHEHMEM O06HOBNEeHMss ybeautecb, 4To Ha USB paucke coaepXxutcs npaBuabHbIM  dann
obHoBneHuns (* .ads), NOAKNOUEHHBIN K ocumnnorpady.

1. KocHuTecb nyHKTa rnaBHoro meHwo Utility/Ytnantsei>Menu/MeH!o.

2. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.

3. KocHuTtecb nyHkTa Update/O6HoB/IEHNE.

4. Bblibpatb arnn npowmBku. [Ona 3TOr0 B OTKPbIBLIEMCA OKHE KOCHWUTECb MyHKTa

Browse/llpoBoAHMK B OTKPbIBLUEMCS OKHE BblbpaTb hann u HaxkaTtb Recall.
Upgrade Please select upgrade file

File Path o
File Path Browse. .. u® Udisk0 (14.7C Nan A Size Type Date I
R SDS800X-HD_1.1.20ADS 624 MB  ADS File 12/15/23 5:00 PM

Package Info

Please select upgrade file

Lozl 1.7G/1.8G ) 1items

5. KocHutecb Upgrade/O6HoBuUTHL B L[WNaNOroBOM OKHe o06HOoBNeHUsA, 4Tob6bl HayaTtb
obHoBneHne. Ocumnnorpad cHavana konupyet dann obHoBneHus (*.ads) B NoKasnbHYHO
namsaTb W aHanu3mpyet ero. Ecnm cuHTakKCMUecKuii aHanuM3 3aBepLlimTCcs YCreLHOo,
NnosIBUTCS criegytowee gunanorosoe okHo. lNonb3oBaTtenb MOXeT BbibpaTb Cancel/OTmeHa,
ytobbl OTMEeHUTb obHoBneHue, wunu Reboot/flepe3arpy3ka, 4Tobbl HeMeanNeHHOo
nepesanyctutb ocuunnorpad v npoaoXuTb obHoBneHue. B npoTMBHOM cnydae
ocumnnorpadg aBToMaTU4eckn nepesanycTuTtcs, 4tobbl 3aBepINTb O6HOBEHNME.
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Upgrade

File Path
File Path  /U-disk0/sds800xhd/SDS800X-HD_1.1.2.0.ADS Browse...

Package Info

System will reboot later, or you can cancel the upgrading! |Reboot(19) Cancel

BHUMAHWE!!! Bo BpeMs nepenpolMBKM HeNb3s AOMYCTUTb OTKAOYEHWE ocuumnnorpada ot
3NeKTponuTaHus
6. MMocne BbiNONHEHMSA O6HOBNEHNSA MPOLWINBKN, HEO6XOAMMO NPOBEPUTL TEKYLLYI BEPCUIO B
MeHto System Status/Crartyc.

32.7.2 TecTtbl paboTocnocobHoOCTHN

TecTtbl paboTocrnocobHOCTM BKOYAKOT B Cebs TecTMpoBaHME 3KpaHa, TeCTUpoBaHue
KnaBuaTtypbl U TECTUPOBAHME NOACBETKM KHOMOK. OHM NCNONIb3YTCA ANA NPOBEPKU Halnyna y
ocunmnnorpada 3NeKTpUYECKNUX WM MexaHW4Yeckmx npobnem B MNofb30BaTe/IbCKOM MHTepdence,
TaKMX KakK NCKaXeHune uBeTa, YWyBCTBUTEJIbHOCTb KHOMOK N py4ek.

TecT 3KpaHa

TecT aKpaHa MCNoNb3yeTcs ANs onpeaeneHuns, UMeeT Nin AUCnaen ocumnnorpada cepbesHble
MCKaXeHNA UBETa, N1oXmne nnKcenm mnn uapanumHbl Ha 3KpaHe.
KocHuTecb nyHkTa rnaBHoro meHtw Utility/Ytuantel>Menu/MeHro.
KocHuTecb nyHkTa Maintenance/O6cyxuBaHue.
KocHuTecb nyHkTa Do Self Test/TectupoBaHue.
KocHuTecb nyHkTa Screen Test/Tect SkpaHa, w ocuunnorpad Bsonaer B MHTepdelic
NMPOBEPKM 3KPaHa, Kak NnokasaHo Huxe. CHayana akpaH oTobpaXkaeTcsi CUHMM LBETOM.

D WNR

Haxxmute KHONKy Single] n uset 3KpaHa W3MEHUTCA Ha KpaCHbIl\/’l, nocne cneaywouero

HaXxaTus Ha KHoMKy [Single| Ha 3eneHbIn.
Ha)xaTne Ha kHonky Run/Stop| 3aBepLumnT TecCT.
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TecT KNnaBmaTypbl

Tect knaBmaTypbl  WCNONb3YyeTCs  ANs  NPOBEPKM  YYBCTBUTEbHOCTUM  pyyYek ¢
paboTocnocobHOCTM KHOMOK Ha nepeaHen naHenn ocumnnorpada.

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/Ytnantsl>Menu/MeHio.

2. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.

3. KocHuTtecb nyHkTa Do Self Test/TectnpoBaHue.

4. KocHuTecb nyHkTa Keyboard Test/Tect KnaBuatypbi, 4TObObl Bbi3BaTb CleAyOWMNi

nHTepdenc:

Press 'Run/Stop' key three times to exit

Tect perynaTtopoB: [loBepHUTE KaXAyl py4yKy MO 4YacoBOi CTpeske, MNPOTUB 4acoBOW
CTpenku U HaxmuTe. [lOCMOTpUTE, YBENMUMBAETCA WM  YMEHbLUAeTCs 3HayeHWe Ha
cooTBeTCTBYlLWEN pydke (No ymonyaHumto 0) Ha 3KpaHe B peasibHOM BPEMEHW, U 3aropaercs nu
py4yka Npu HaxaTtuu.

TecT KHOMOK: HaxMuTe Kaxayl KHOMKY M MpoBepbTe, CBETUTCSA /JIM COOTBETCTBYHOLLNIA

3HAYOK KHOMKW Ha 3KpaHe B pexXunuMe peasibHOro BpeMeHMu.
Ha>katne Ha kHonky Run/Stop| 3aBepwunT TECT.
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TecT NnoACBETKMN KHOMOK

TecT cBeTOAMOAOB MUCMOMb3yeTcs ANns npoBepku paboTocnocobHOCTM MOoACBETKM KHOMOK Ha
nepegHen naHenw.

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/Ytnantsl>Menu/MeHio.

2. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.

3. KocHuTtecb nyHkTa Do Self Test/TectnpoBaHue.

4. KocHutecb nyHkTa LED Test/Tect CB/, 4Tobbl Bbi3BaTb CNeAyoWwmin MHTepdenc:

Press 'Single’ key to continue

Press 'Run/Stop’ key to exit

HaxMute KHOMKY , W 3aroputca MepBbii CBETOAMOA Ha nepegHer naHenu.
CooTBeTCTBYIOLWEE MONOXKEHME K/ABMLLIM Ha 3KpaHe TakKXe W3MeHMT UBeT. Haxmute KHOMK
, 4yTobbl MpPOBEPUTHL CNeaylLy KHOMKY. locnenoBaTesibHO HaXWMaWTe KHOMKY Sinéle,
noka He 6yayT NnpoBepeHbl BCe KHOMKW. HaxaTue Ha KHOMKy 3aBepLUnT TecT.

32.7.3 CamokanubpoBKa

Mporpamma camokannbpoBku MOXET 6bICTpO oTKannbpoBaTb ocumnaorpad Ansg AOCTUXEHUS
Haunydwero paboyero CoctossHMs U Hanbonee TOYHbIX U3MEPEHUNA.

MpuMmeuvaHue. [llepes BbINOHEHMEM caMokannbposku ybeautecb, u4TO ocumnnorpad
nporpencs unun pabotan 6onee 30 MUHYT.

Onsa camokannbposku npubopa BbIMNOMHUTE Crieaylowne AeNCTBUS:

1. OTcoeanHUTb OT BXOAHbIX rHe3A ocuunnorpada Bce npobHUKNK

2. KocHuTecb nyHkKTa rnaBHoro Mentw Utility/Ytuantei>Menu/MeH.

3. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.

4. KocHuTtecb nyHkTa Self Calibration/KaanbpoBka.

Disconnect everything from all inputs.
? ) Press 'Continue’ key to begin.
Press 'Cancel' key to exit.

Continue

KocHutecb Continue/3anyck ons NoATBEpPXAEHUS Hadyasla caMoOKanmbpoBKu
Ocumnnorpad He 6yaer pearMpoBaTb Ha Kakue-nnmbo AeNCTBUS, NMOKa He 3aBepLUnTCS
camokanmnbposka. lMocne 3aBeplleHnss aBTOHACTPONKN KOCHUTECb 3KpaHa WM HaxXMmuTe
nobylo KHOMKY Ans Bbixoaa.

ouw
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32.7.4 BbicTpas kananbpoBka

Mpn BkAOYEHUN QYHKUMKM BbICTPO KanMbpoBKKM ocumniorpad WMHUUMUPYET npoueaypy
kannbposku ALUIM npun mamMeHeHun Temnepatypbl ALM 6onee yem Ha 3 °C, uTobbl M3bexaTb
apenda xapakTepucTuk. DTa npoueaypa BbINOJIHAETCA AOCTAaTOYHO O6bICTPO, YTOObI He BAUSATH Ha
paboTy nosb3oBaTesns, HO nMpepbiBaeT npouecc cbopa AaHHbIX. PekoMeHayeTca OTKO4aTb €€ npu
HENpepbiIBHOW perucrpaumMn AAUTENbHbIX CUMHaNoOB WAW MOHWUTOPUHIre peakmx cobbituin. [Mo
yMon4aHunto pyHKLUMS 6bICTpON KanmbpoBKKN OTKI/IIOYEHA.

N3mMeHeHne 3HavyeHusa kosadduuMeHTa OTKIOHEHUSA Man o6beaAnHeHUs KaHanoB MHUUMKPYET
Ty Xe npoueaypy kanmbposku AL B ¢doHOBOM pexume. DTa npoueaypa Bcerga BKJIOUEHA,
HEe3aBNUCUMO OT COCTOSIHUSA (PYHKLMN BbICTPOI KannbpoBKM.

Ona aktmBaummn dyHKUMM 6bICTPOM KanmMbpoBKK BbIMOSIHUTE Cneaylwmne AenCcTBus:

1. KocHuTecb nyHKTa rnaBHoro meHw Utility/Ytnantei>Menu/MeH:o.

2. KocHuTecb nyHkTa Maintenance/O6cnyxuBaHue.

3. KocHuTtecb nyHkTa Quick Cal/bbictpasi KainbpoBka.

32.7.5 MeHw paspabotumnka
JaHHbIN pa3aen MeH npeaHasHa4vyeH ToMbKO A1 aBTOPU3MPOBAHHbIX CEPBUCHbLIX LLEHTPOB.

32.8 CepBUCHbIEe HACTPOMKHM

32.8.1 SMB ceTeBOe XpaHuUauLye
[ns aoctyna K AManoroBoMy OKHY HacTporikm SMB ceTeBOro xpaHuauiwa Heobxoammo:
1. B rnaBHOM MeHt0 BblbpaTb NyHKT Utility/YTnantel, B OTKPbIBLLEMCS MEHIO Bbi6paTb MYHKT
Menu/MeHro.
2. KocHuTtecb nyHkTa Service/CepBuc.
3. KocHuTtecb SMB file share/CeTeBoe xpaHuaulLe.

Koraa ycTpoMCTBO BbICTYNaeT B Ka4yeCTBe K/IMEHTA, YCTAHOBUTE NMyTb K CETEBOMY XPaHMUULLY
M nNpaBa AOCTyNa K COOTBETCTBYIOLWEMY KOHTEHTY, WU Bbl CMOXETe XPaHUTb WM Bbi3biBaTb (halibl
no ykKasaHHoOMy nyTu. lpu AocTyne K CeTu YCTPOMCTBO, K KOTOPOMY OCYLLEeCTBASETCA A0CTyn,
BbICTyNaeT B ponn cepsepa. lNpexae 4yeM HacTpamBaTb CETEBOE XPaHW/IMLLE HA 3TOM YCTPOWCTBE,
BaM HeobxoamMo HacTpouTb 06WMmMiA KaTanor n npaea AOCTyMna Ha cepBepe.

Mount SMB File Share

SMB File Share Parameters:
B # Auto Connect

A Drive Letter: |I:
Server Path »)

Remember Settings
Format://server/share
Username:
Password:
F  Anonymous

G

Connect

A. BbibpaTb 6ykBeHHOe 0603HavYeHue ancka.

B. YcrtaHoBuTe 3TOT iaXxoKk B AaHHOe Mofne, 4Tobbl aBTOMaTMYECKM NOAKAYaTbCS K
ceTeBOMY KaTasiory npu Ka)kaoM BKJIIOYEHUU MUTAHUS.

C. BsepuTe agpec KaTasnora CeTeBoro XxpaHuauiia B TEeKCTOBOE Mosie.

D. YcraHoBuTe dnaxok B none «Remember/3anomMHUTE», 4TO6bl 3aNOMHWUTbL HACTPOMKY
ajpeca.

E. Bsectn uma nonb3osaTens n naponb.

F. YcraHoBuTe @naxok B none <«Anonymous/AHOHUMHBbIHM>», 4TOObl MOAYYMUTb [OCTYM K
ceTeBOMY KaTasory B rocteBoM pexuMe (MMs nonb3oBaTtens: Guest, 6e3 napons). Ons
3TOro cepBep A0/IKEH pa3pellnTb aHOHMMHbIA AOCTYn.

G. Py4yHoe nogkayeHune nnmn oTKIYEeHUe OT CEeTeBOro Kartanora.
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Korga ycTponcTBO CnyXuT cepBepoM, IP-apec yCTponcTBa aBTOMaTUUYECKU MMMOPTUPYETCS
n3 IP-agpeca, Nofy4eHHOro B HacCTpoikax nokasbHON ceTn. MMsa nonb3oBaTens GUKCUMpPYeTcs Kak
«ShareUser». BaM HY>HO TONIbKO YCTaHOBUTb Naposib AO0CTYMNa 1 NOATBEPAUTb HACTPOKKY AOCTYyMa.

Share File

¥ Runing C

Server Pathl: \\0.0.0.0

Server Path2: \\10.12.255.107

Username: ShareUser

Password: A

O6nacTtb BBOAA Napons.

Mocne BBOAa Naponas KOCHYTCS AAHHOMO NyHKTa, YTO6bl HACTPOMKK BCTYNUAN B CUTY.
YctaHoBuTe hnaxkok B none «Running» pns 3anycka dharnnoobMeHHON cuctemsl.
YctaHosuTe dnaxok B none «Start Up» onsa 3anycka aBToMaTMyeckoro ¢aninoobMeHHOM
CUCTEMbI NPU BKIKOYEHUN MUTAHUS.

onw>

32.8.2 Beb6 cepBep
B ocumnnorpacdax cepun AKWUIM-4149 BknwoyeHa dyHKuMa Beb-cepBepa, Bbl MOXeTe
noay4YmTb AOCTYN K ocuunnorpady n ynpasBasTb UM C MomoLbio Be6-6pay3epa.
Onsa poctyna K ¢pyHKuum Beb cepsep HeobxoamMMo:
1. B rnaBHOM MeH0 BblibpaTb NyHKT Utility/YTnanTel, B OTKPbIBLUEMCS MEHIO BblObpaTb MYyHKT
Menu/MeHro.

2. KocHuTtecb nyHkTa Service/CepBuc.
3. KocHuTtecb Web Server/Beb Cepsep.
4. Beectu naponb (AnMHa napons orpaHnyeHa 20 6antamu).

32.8.3 LXI
Ocuunnorpadbl  cepum  AKWNIM-4149 cooTBeTCTBYHOT CcTaHaapTy LXI  Bepcumn 1.5,

onpeneneHHoMmy B cneundukaumm yctponcts LXI 2016 roga, uto no3BonsieT 6bICTPO Cco34aBaThb
aBTOMaTU3MpPOBAHHbIE TECTOBbIE CUCTEMbI.

Haxxmute LXI, 4yT06bl OTKPbITb OKHO COCTOAHUSA LXI, KakK MoKa3aHOo HUXE:

LXI

LAN Reset

Affected ltems:
IP Address Configuration(DHCP and AutolP): Enabled
ICMP Ping Responder: Enabled

Web Password for Configuration: Factory Default
MDNS and DNS-SD: Enabled

Haxmunte kHonky LAN Reset/C6poc LAN, 4Tobbl BOCCTAHOBUTb HACTPOMKM NOKaNbHON CeTu
ocuunnorpada no ymMoayaHui. DTO BKIKYUT aBTOMaTMdeckoe onpeaeneHne IP-agpeca, oTBeTUMKaA
ICMPPing n mHoroagpecHoro DNS-cepBepa, a Takxe cbpocuT naponb Beb-cepBepa, 3ajaHHbll B
pasaene Utility/Ytunnutei>Menu/MeHro >Service/Cepsuc>Web/Beb.

Mocne HaCTpPOMKW NOKaNbHOM CeTU CTpaHuuy npuBeTcTBUS LXI MOXHO 3arpy3mTb 4vepes
6paysep. Mpn 3anycke maeHtTudukaumm npmbopa Ha Beb-cepBepe unsobpaxeHune LXI B npaBoMm
BEPXHEM yrny 6yaeT HeNnpepbiBHO MUraThb.
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33 ANCTAHLUMNOHHOE YINPABJIEHUE

33.1 YnpaBneHue uepe3 WEB unHTepdeiic

BcTpoeHHbIli Beb-cepBep obecneumBaeT AOoCTyn K ocumnnorpady yepes Beb-6paysep. Ons
3Toro He TpebyeTcs ycTaHaBnMBaTb AOMNOJHUTENbHOE NporpaMmMHoe obecneyeHne Ha KoMMbloTep.
MpaBunbHo yctaHoBuTe nopT LAN (cMm. Pasgen «Hactporika LAN»), BBeaute IP-agpec
ocumnnorpada B agpecHyto CTpoky 6pay3epa, nocsie 4yero nosib3oBaTe/lb CMOXET NPoCMaTpMBaThb U
ynpasnsaTb ocumniorpadom B MIHTepHeTe.

10.11.224,

U5 siGLENT®

Instrument Information m W

Instrument Model SDS824X HD

Manufacturer Siglent Technologies
Serial Number RD080123456789

Description Siglent Technologles Oscilloscope - 0123456789
X1 Extended Functions

LXI Version 1.5 L Device Specification 2016

Hostname buildrootlocal

MAC Address 74-58-C5-22-FF-D5
TCP/IP Address 10.11.224

Software Version 2810.1.020
Instrument Address String TCPIP:10.11.22.4:INSTR

Instrument Identification Start

A. Mone BBoaga IP agpeca npubopa
B. WHdopmaumns o npubope
C. HaxaTtb aon4 Bbi3oBa uHTepdenca ynpasaeHns npnbopom
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Hue npeacTaBnieH MHTepdhENC ynpaBieHns Npnbopom:
SIGLENT Tr

& Utility G2 Display M Acquire ™ Trigger # Cursors k. Meas [EAnalysis £=1.0000: :'_ SERVICE

C1 DC1M Timebase Trigger C1DC ’ o
1X 1.00V/ 0.00s 500ns/div Auto 000V 16:42:21
FULL 0.00v 10.0kpts 2.00GSals Edge Rising 2023/12/1¢

A. Obnactb oTobpaxeHus n ynpaBneHus npumbopoM. Oucnnen B 3ToM obnactn aBnserTcs

konuen aucnnes npubopa. Mcnonb3oBaHne Mbiwn Ans paboTbl B 06/71aCTM 3KBUBASIEHTHO
NpSAMOMY ynpaBfieHUIO CEHCOPHbIM 3KpaHoM npubopa.

B. Haxatb, 4TobbI CAENAaTb CHMMOK 3KpaHa.

C. HaxaTtb, 4Tobbl COXpaHUTb AaHHble POpMbl CUrHana B suae AsonyHoro (* .bin) danna v
3anucaTtb ero Ha NoKasibHbIA KOMMbIOTEP.

D. Haxartb, uT0obbl 3arpy3uTb nporpamMMmy, KoTopas npeobpasyer ddainbl ABONYHBIX
curHanos (dopmart * .bin) B dannbl csv.

E. HaxaTtb 4To 6bl OTKPbLITb MUHU-YTUINTY KOHBepTauum dannos bin B CSV.

F. HaxaTb, 4T06bl BbIMO/SHUTL O6HOB/IEHME MPOLINBKU.

33.2 YnpasneHue yepes USB

Ona  AWCTaHUMOHHOro ynpasfeHus ocuumnnorpadoM no wuHTepdenncy USB Ha [K
nosib3oBaTeNs AOJIXKHO ObITb yCTaHOBNEHO npunoxeHne VISA ot National Instruments.

bonee nopgpobHO AMCTaHUMOHHOe YynpasnaeHue, BkAw4yas SCPI komaHAabl, ONMCaHO B
pPYKOBOACTBE MO NPOrpaMMUpPOBaHUIO, NOCTaB/IAEMOMY MO AOMOSIHUTENIbHOMY 3anpocy.
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34 TEXHNYECKOE OBC/NTY)XXUBAHME

Cnegylowime MHCTPYKUMKW NpeaHasHa4yaloTCs TOAbKO AN KBannMdULMPOBAHHOINO nepcoHana.
C uenbto usberaHus MNOpaxKeHUs 3/IEKTPUUYECKMM TOKOM, He cnefyeT MNpOoM3BOAUTb HUKAKUX
ornepauun, OTIMYAKWMNXCS OT YKalaHHbIX B HACTOSILLEM PYKOBOACTBE MO 3KCniyaTauuu. Bce
onepauunm no 06CNyXWBaHUKO [OSXKEH BbINOMHATL MepcoHasn, obnagalowmnii Haanexawemn
kBanudunkaumen 6e3 oTcTtynneHms ot TpeboBaHUM N peKkoMeHZaunn.

Yuctka m yxoa 3a NOBEPXHOCTbIO

Ona ynctkn npmbopa HeobX0AMMO MCMONb30BaTb MAMKYK TKaHb, CMOYEHHYK B MblJIbHOM
pacTtBope. He pacnbiisaTb 4MCTsILee CpeacTBO HEnoCcpeacCTBEHHO Ha Mpubop, Tak KakK pacTBop
MOXET NPOHMKHYTb BOBHYTPb W Bbl3BaTb, TakMM 06pa3oM, NoBpexXaeHme.

He wncnonb3oBaTb XxXMMWKaTbl (eAKuMe W arpeccMBHble BewecTBa), coaepxawue 6eH3uH,
6eH30, TONYOs, KCUI0J, aUEeTOH UM aHANIOMMYHbIE pacTBOPUTENMN.

3anpewaercs MCnosib30BaThb AJIA UACTKU abpa3uBHbIe BewecTBa.
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35 TFAPAHTUMHbBIE OBA3ATE/IbCTBA

N3roToBUTENb rapaHTUPYET COOTBETCTBME TEXHUYECKUX XapaKTepUCTUK Npubopa yKasaHHbIX
B pasgene «TexHUYEeCcKMe XapaKTepPUCTUKU» MpPU YCI0BUK COBMIOAEHUSA MOSb30BaTeneM npaBui
paboTbl C NpUBOPOM, TEXHUYECKOTO 06CTYXXUBAHUS, YKa3aHHbIX B HAaCTOSLLEM PYKOBOACTBE.
CpeaHuii cpok cnyx6bl npnbopa coctaBnseT (He MeHee) - 5 net

N3rortoBurtenb:

SIGLENT TECHNOLOGIES CO., LTD, Knutan

3/F, Building 4, Antongda Industrial Zone, 3rd Liuxian Road, Bao'an District, Shen Zhen,
China

TenedoH: +86 755 3661 5186

®dakc: +86 755 3359 1582

Mpeacrasutenb B Poccum:

AkumoHepHoe obuwectBo «Mpubopbl, Cepsuc, Toprosna» (AO «MNpuCT»)
111141, r. MockBa, yn. NnexaHoBa 15A

Ten.: (495) 777-55-91 (MHOrokaHanbHbIN)

dnekTpoHHas noyta prist@prist.ru

URL: www.prist.ru

FapaHTUIAHBIN CPOK yKasaH Ha camte www.prist.ru n MoxeT 6blTb M3MEHEH MO YC/I0BUAM
B3aMMHOW AOrOBOPEHHOCTMW.
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