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1 BBEAEHME

HacToawee pykoBoacTBO No akcnnyaTauum (P3) npegHasHadeHo ans nuu, paboTtawowmx
npubopom, a Takxe ans obcnyxmealoLero 1 peMoHTHOro nepcoHana.

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

P2 comepxut cBegenuns o6 ocumnnorpadax cepun AKUMN-4129, mogenn AKUM-4129 un
4129A.

Mogenn ocuunnorpadoB B AAHHOM CEPUM UMEKT 2-X WM 4-X KaHanbHOE WCMOJIHEHMWE
(Mmogenn c nHpgekcom A), 6a3oBble Bepcun ocumniorpadoB MMeET nosocy nponyckaHms 100
Mly. Ons 2-x kaHanbHo Mogenu (AKNM-4129) nonoca nponyckaHus MOXeT 6biTb yBenmnyeHa
Ao 350 Mluy. Ans 4-x kaHanbHoi Mogenn (AKWUM-4129A) nonoca nponycKaHus MOXeT O6biTb
yBenundeHa go 200 Mluy, 350 My, nnn 500 Ml u.

PaspsaHocTb ALM ocumnnorpada 8 6uTt, B nonoce yactot go 100 My paspsagHocts ALM
MOXeT, yBenmyeHa po 10 6uT, MakcMManbHass ANIMHHA 3axBayeHHOro curHana 6yaer
orpaHmyeHa namatbio B 100 MB.

Ocuumnnorpadbl MoryT 6biITb npuobpeteHbl Kak 6a30BOM BapuaHTe, C MOJIOCOWM
nponyckaHms 100 My Tak MU C YCTaHOBJ/IEHHOM ONUMEN pacllMpEHNS NOSOChI MPOMYCKaHUS.

PacwmpeHne nonocel nponyckaHums 6a30BbiXx MoAener npoMCXoAuT MyTeM akTMBaumu
NporpaMMHOro Kaw4a, yepes MeHto npmbopa.

IBHMMaHue!: CamocTtosiTenbHasa aktneaumsa onunn ana mogenn AKUM-4129A npomcxognt
noaTanHo, cHa4ana ycraHoska onuumnm 200 Mlu, 3arem 350 Mluy, 3arem 500 Mrlu.
MepeckaknBaTb Yepes onunm Henb3s.

OnuMoHanbHO MMEETCS BO3MOXHOCTb YCTAaHOBKWM CleAylowmMX NporpaMMHo-annapaTHbIX
onuumn:

Nornyecknin aHanmsaTtop, 16 KaHanos;

JekoanpoBaHue cmrHanos: onumna-12S, MIL-STD-1553B, FlexRay, CAN FD

DYHKLUMOHANbHbLIN reHepaTop, BbiXxoAHas YyactoTa Ao 50 Mlu;

B cBA3K € NOCTOSAHHOW paboToN MO COBEPLUEHCTBOBAHUIO U3AENUSA UM ero NporpamMMHOro
obecrneyeHunsi, noBblWaAlOWeENn ero HaAeXHOCTb W yayduwalruwen ycnoBuma 3KCnayataumu, B
KOHCTPYKLMIO MOTYT 6biTb BHECEHbl He3HauuTeSIbHble U3MEHEHMUS, HE OTPa)KEéHHble B HACTOSLEM
n3gaHuu.

1.1 NHdopmauua o6 yreepxxaeHum tuna CU:
Ocuwunnorpadsl undposbie cepun AKUM-4129:
Homep B MoCyaapCTBEHHOM peecTpe CpeacTs naMepeHuii: 81793-21



2 HA3HAYEHME

Ocumnnorpadbl, 3anoMuHawwme undposbie cepun AKWUM-4129 (panee LU30)
npeaHasHavyeHbl AN9 MWCCNeAOBaHUMa M U3MEpPEeHMS MapaMeTpoB OAHOKPATHbIX CUrHaNoB W
nepuoamnyeckmx curHanos B nosioce yactot 0 ... 500 My (B 3aBUCMMOCTU OT YCTaHOBNEHHOM
onuun). Ocuwunnorpadbl Bcex cepun obecneumBatloT uUMdpoBOe 3aroMuMHaHue, uudpoBoe
N3MEpeHne B gmanasoHe yCTaHOBKK koadduumeHTa oTknoHeHns ot 500 mkB/gen go 10 B/pen
(Bxonq 1 MOM) u BpeMeHHbIX MHTepBanoB oT 200 nc/aen ao 1000 c/men, aBTOMaTU4YeCKyr
YCTaHOBKY pa3MepoB u306paxeHusi, aBTOMATUYECKOE W3MEpeHMe aMmInTyaHO-BpeEMEHHbIX
rnapamMeTpoB BXOAHOINo CMrHana Cc BbiIBOAOM pe3ysbTaTta naMepeHus Ha akpaH L30.

Ocumnnorpadgbl  obecneymBatdoT  BO3MOXHOCTb  MOAKJIIOYEHMS K NepCoHasibHOMY

KoMnbloTepy 4vepe3 nHtepdgeicol USB (host/device), LAN, onumoHanbHo WIFI (4yepe3 USB WIFI
apanTtep).

Paznuumsa B BO3MOXHOCTAX ocumanorpadoB npueeaeHsbl B Tabnnue HUXxXe
(yka3saHbl MOAenu € 3aBOACKON YCTaHOBKOM OMnumn):

Moaenb Yucno Monoca MakcunmanbHas MakcuManbHbIN
KaHa/10B nponyckaHus yacrtoTa o6beM nNamMaTu
AVNCKpeTmn3aumm
AKNM-4129 5 100 MI'y,
AKNM-4129 +
onuunsa 350 350 Mu
AKWUIM-4129A 100 MI'y, 1 I'Mu/kaHan 100 Mb/kaHan
AKNM-4129A + 200 Ml'y 2 ru npw | 200 MB npwu
onumnsa 200A obbeanHeHUn obbeanHeHnn
AKNM-4129A + 4 350 Ml'y KaHanos KaHanoB
onunga 350A
AKNM-4129A + 500 Mlu*
onuunsa 500A

* MMonoca nponyckaHua 500 My pgocTynHa TOAbKO MNpWU  CAeayrwWwmx YyCTaHOBKax
aKTUBHbIX KaHanoB: KAH1+KAH3, KAH1+KAH4, KAH2+KAH3, KAH2+KAH4. Tpu nwobbix
APYrux HacTpomkax nosoca nponyckaHus éyaet ycraHosneHa 350 Mlu.

HacTtoswee KpaTkoe PpyKOBOACTBO BKJlOYaeT HeobxoauMble CBeAeHUs Mo TexHUKe
6esonacHoCTM UM ycTaHoBKe ocuunnorpagos cepun AKUM-4129, a TakxXe OCHOBHbI
3KCnyaTaumu, 4To NO3BOMSIET NOMb30BATENO MPUCTYNUTL K paboTe ¢ Nnpnbopom.



3 TEXHWYECKUE XAPAKTEPUCTUKHN

3.1 TpaKT BEpTUKaNIbHOIo OTKJIOHEHMUSA

3.1.1 Yncno kaHanoB BEPTMKANIbHOIO OTK/IOHEHUSA !

AKNM-4129 - 2

AKNM-4129A - 4

3.1.2 BxogHoe conpoTusnieHue:

- 500mM (1 %);

- 1 MOM (£2 %) / He 6onee 20 Nn®

3.1.3 Aunana3oH ycTaHoBKK KoadhdmumnmeHTa oTkoHeHuns (Ko):

- BXoAHoe conpoTmeneHmne 50 Om: ot 500 mkB/aen oo 1 B/nen (c warom 1-2-5);

- BXogHoe conpotuBneHmne 1 MOm: ot 500 mkB/gen oo 10 B/gen (c warom 1-2-5)

3.1.4 KoadhdunumeHTbl OTKNOHEHUS KaXXAOro M3 KaHanoB BEPTUKANbHOrO OTKJ/IOHEHUS
UMEIOT NNaBHYI0 YCTAaHOBKY 3HA4YeHUMN

3.1.5 MakcuManbHoe BXO4HOE Hanpsi)XXeHue:

- cpegHekBagpaTuMyecKoe 3HayeHue NEepPeMEHHOro  HanpshXeHus npu  BXOAHOM

conpotmnsneHmmn 50 Om: 5 B;
- MWKOBOE 3HA4YeHMe NepeMeHHOro Hanps)XeHus 4Yactoton meHee 10 KIu, C NOCTOSAHHOM
COCTaBsIlOWEN, NPy BXOAHOM conpoTmeneHmn 1 MOm: 400 B.

3.1.6 MNpepenbl 4ONyCKaeMoOM OTHOCUTENIbHOM MOrpeLwHOCTM YCTaHOBKM KO3 EULMEHTOB
OTKNOHEeHMSA: £3 %

3.1.7 nMpegensl ponyckaemol abCcoMOTHOM MOrpPeWHOCTM M3MEPEHUSA TMOCTOSSHHOIo
HanNps)XeHUS U UMMNYNbCHOIO HamnpsXxeHus YactoTon Ao 100 kMU, Npy HyNneBoM CMeLlLeHnn, MB:

+(0,03-8[pen]-K,[MB/gen]+1)

3.1.8 lnana3oH yCTaHOBKM YPOBHS MOCTOSAHHOro cMewweHus (Uey):

- ot 500 mkB/gen go 100 mB/gen: £2 B;

- ot 102 mB/nen oo 1 B/pen: £20 B;

- ot 1,02 no 10 B/pgen: £200 B

3.1.9 Mpepenbl gonyckaemor abCcontoTHOM MOrpewHOCTN YCTaHOBKM YPOBHSI MOCTOSIHHOIO
cMeueHus, MB:

£(0,015:|Ucy|+0,015-8[pen]-K,[MB/aen]+1)

3.1.10 NMonoca nponyckaHusa rno ypoBHt -3 Ab, He MeHee:

AKNM-4129 AKNM-4129A
- CTaHAapTHO 100 MIy, 100 Mly,
- onumusa 350 350 Ml'u -
- onuunsa 200A - 200 Mlu
- onumnsa 350A - 350 Mlu
- onums 500A - 500 Mry*

* Tonoca nponyckaHms 500 MIy pocTtynHa TONbLKO MpUM  Crieaylowmx yCTaHOBKax
aKTUBHbIX kaHanos: KAH1+KAH3, KAH1+KAH4, KAH2+KAH3, KAH2+KAH4. Tlpun nwbbix
ApYrux HacTpomkax nonaoca nponyckaHus éyaet 350 Mlu.

3.1.10 BpemMs HapacTaHUsa NepexoaHOn XapaKTepucTukn, He bonee:

ALMN 8 6uT:

- nonoca nponyckaHusa 100 Mly: 3,5 Hc;

- nosioca nponyckaHusa 200 Mly: 1,7 Hc;

- nosioca nponyckaHusa 350 Mlry: 1,0 Hc;

- nonoca nponyckaHua 500 MIy: 0,8 HC

AUMN 10 6uT:

- nosioca nponyckanuga 100 Mlry: 3,3 Hc

3.1.11 Ocumunnorpad obecneuymBaeT creaylolne pexnmbl CBSA3N BXOAHOI0 ycunutens:

e 3akpbiTbin Bxoa (AC) — obecneuymBaeT NPOXOXAEHME CUIHANOB Ha BXO4 yCcunutens
BEPTUKANbHOIo OTK/IOHEHUSA C YacToTon 6onee 10 Iu.

e OtkpbiToin Bxoa (DC) obecneumBaeT MNpPOXOXAEHME CUrHANOB Ha BXOA4 YyCunuTens
BEPTMKANbHOINO OTKJIOHEHMS BO BCEW MNos0Ce 4acToT, BK/AOYAa MNOCTOSAHHYHO
COCTaB/ISAOLLYIO.

e Bxop ycunutensa 3akopodeH Ha kopnyc (GND/3emnsa), BXOAHOM CUrHan He nocTtynaeTt
Ha BXOp4 ycunutens n dunsnyeckn oTKAKYEH OT BXo4a yCcunuTens.



3.1.12 Ocuwumnnorpad obecneumBaeT creayloWne pexuMbl KaHanoB BepTUMKalbHOMO
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 BMN® (c npuMeHeHMEM MpPSAMOYrosibHOroO OKHAa, OKHa bnskMeHa, XaHHMHra u
XaMMuHra)
e ABTOMaTMYECKYHD  YCTaHOBKY  pa3MepoB  M306paxeHns ©n  aBTOMATU4YECKYlo
CUHXPOHMU3AUMNIO UCCNeayemMoro cmrHana.

[

CONOUHWN

3.2 TpaKT ropu3oHTa/IbHOIN0 OTKJ/IOHEHUS
3.2.1 nana3oH yCTaHOBKM KO3 DMUNEHTOB pa3BepPTKHU

- CTaHgapTHO: oT 1 HC go 1000 ¢ (c warom 1-2-5);
- nonoca nponyckaHus 500 Mlu: o1 500 nc go 1000 c (c warom 1-2-5);
- pexwum camonucua: o1 50 mc go 1000 c (c warom 1-2-5)

3.2.2 Tllpepenbl A0OMNYyCKAaeMON OTHOCUTENbHOM MNOrPEeWwHOCTM YacToTbl BHYTPEHHEro
onopHoro reHepaTopa (OF): +£3,5-10°°, rae

O — OTHOCMTENbHasa NOrpeLHOCTb YacTOTbl BHYTPEHHEro ONoOpHOro reHepartopa

3.2.3 Tpepenbl ponyckaemMon abCOMKTHOM MOrpewHoOCTU U3MEPEHUS BpPEMEHHbIX
nHtepsanos: £(0gT,sv+2/F,), rae

O — OTHOCMTENbHasa NOrpeLHOCTb YacTOTbl BHYTPEHHEro ONOpPHOro reHepaTopa;

Tysw — UBMEPEHHbIN BPEMEHHOW MHTEpBarn, C;

F, — yacTota aguckpetmsauum, .

3.2.4 Ocuunnnorpad obecneumBaeT cneaytowme pexnmbl paboTbl TpakTa FrOPM3OHTaANIbHOIO
OTK/TIOHEHMUS:
e Pabota Ha ocHoBHoOW pa3BepTke (Y-T);
e Pabota B pexume X-Y;
e BO3MOXHOCTb pacTsXXKW W yBeTMYEHNE BbIAESTIEHHOTO.
e LUundposon camonucew, npu passeptke 50 mc n 6onee.

3.3 CuHXpoHu3auus
3.3.1 Ocumnnorpad obecrneumBaeT cneaylowme pexnMbl 3anycka pa3BepTKu:

e ABTOMaTMYeCKMW, C  pPYYHOM  UAM  ABTOMATUYECKOM  YCTAHOBKOMW  YPOBHSA
CUHXPOHU3AUKNN, AN CUTHANO0B C YacTOTOM He MeHee 40 Iu;
e XKaywun,;

e OgHOKpaTHbIN

3.3.2 Ocumnnorpad obecrneumBaeT cneayoLlme pexmMbl CUHXPOHU3ALNN:

e [lo nonoxumTenbHoMy POHTY, NO OTpMUaTeNlbHOMY (DPOHTY, MM MO MOJIOXKUTENBbHOMY
N oTpyuaTtenbHOMy (OPOHTY;

e [l0 CKOPOCTM M3MEHeHUs curHana (HapactaHume/cnag): 6onbwe, MeHblle, paBHO, B
npegenax wnu BHe NpefesnoB, YCI0BUSA AJ1S KPYTU3HbI YCTaHaBIMBAOTCA B npeaenax
oT 2 Hc go 20 c;

e [lo ycnoBusM ANUTENbHOCTU mMmnynbca (6onblie, MeHblle, paBHO, B mpeaenax Wnu
BHE npenenos), YC0BUSA A5 ANUTENBHOCTU MMMy/bCa YCTAaHaBAMBAKOTCA B npeaenax
oT 2 Hc go 20 c;

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



Mo ycnoBMsAM yCTAaHOBNEHHOIO «OKHa». 3anycK, Koraa ypoBeHb CMrHana BbIXOAWUT 3a
npenenbl YCTAHOBIEHHOIO «OKHa» (nepecekaeT BEPXHIOK WUIN HMXHIOK FpaHuubl);

Mo BTOPOMY MOAOXUTENBHOMY WM OTpuuaTenbHOMY GPOHTY, Korga MpoOMexyToK
BpemeHn (oT HC go 20 c) mexay ¢dpoHTamMm 6osble, MeHbWeEe, HaxoouTcs B
npegenax uav BHe npeaesioB yCTaHOB/IEHHONO BPEMEHHOIO MHTEPBana;

Mo ycnoBuio nponagaHnum curHana Ha Bpems (oT 2 Hc Ao 20 c¢) 6onblue 3aAaHHOMO Mo
dPOHTY NN COCTOSAHUIO;

Mo paHTy, Korga MONOXWUTENbHbIA WM OTpuuaTeNnbHblIA UMMMNYJbC nepeceyeTr 1-m
NOporoBblA YPOBEHb M, He nepecekass 2-#, MOBTOPHO nepece4yeT 1- B Te4yeHue
BpeMeHWn, kKoTopoe 6onblle, MeHblle, HAaxXoAWUTCS B Mnpepenax WUaAuM BHe npeaenos
YCTaHOB/IEHHOIO BPEMEHHOro nHTepBasna, ot 2 Hc ao 20 c;

Mo wabnoHy, CUMHXPOHM3aUUA pas3BEPTKM KOMOMHaAUMEN CUrHanoB OT PpasfMYHbIX
NCTOYHMKOB (KaHanoB);

CMHXpOHM3aumMa no nocneaoBatefibHbiM NPOTOKONAM:

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

o OnumoHanbHo: CAN FD, FlexRay, I12S, MIL-STD-1553B

3.3.3 Ocuunnorpad obecneumBaeT cneayolme NCTOYHNUKN CUHXPOHU3ALMUN:

CMHXpOHM3aLMI0 CMrHanoM B KaHane (rmo s1lo6omy kaHany)

MpumMmeuaHue: ana Bbibopa NCTOYHUKA CUHXPOHM3aUNKN He 06583aTeNbHO NpUCYTCTBUE
JIMHUM pa3BepPTKU 3TOr0 KaHasa Ha 3KpaHe.

CMHXpPOHM3aLMI0 OT BHELWHEro MCTOYHMKA B MONIOXKEHUAX BHYTPEHHEro aenurtens
EXT\5 n EXT\1.

CMHXpOHM3aLMI0 OT CETU NMUTaHUA.

3.3.4 BHyTpeHHSAs CMHXpPOHM3auuMs obecneuymBaeTcss NpuM ypoOBHE BXOAHOrO CUrHasa He

MeHee!
.

0,5 peneHunn wkanbl 3KpaHa ans KoadpduuneHTa OTKIOHeHUS < 2 MB/aen;

0,26 peneHuit wkKanbl 3kpaHa Ans koadpduumeHTa OTKNIOHeHMs oT 5 mMB/gen go 10
MB/pen ¢ BblkAOYEHHbIM BY punbtpom;

0,33 peneHuit wkKanbl 3kpaHa Ans koadpduumeHTa OTKIOHeHMs oT 5 mMB/gen go 10
MB/pen ¢ Bkao4YeHHbIM BY dunbTpomM;

0,13 peneHuMin wkanbl 3KpaHa AnA KoadduuueHTa OTkKIOHeHus > 10 mB/aoen c
BbIK/TIOYEHHbLIM BY dunbTtpomMm;

0,33 peneHuin wkanbl 3KpaHa Ana KoadduuumeHTa oTkNOHeHus > 10 mB/poen c
BK/TIOYEHHbIM BY dunbTpom;

3.3.5 BHelwHsa cMHXpoHmn3aumnsa obecneymBaeTcs:

ANg BHelWHero BxoA B nonoxeHnn EXT: npu ypoBHE BXOAHOrO curHana He meHee 200
mBnn (DC ~ 10 MI'y), 300 mBnn (10 Mly, ~ 300 Mlw);

ONs1 BHELWHEro Bxo4 B nonoxeHun EXT\5: npu ypoBHe BXOAHOro curHana He MeHee 1
Bnn (DC ~ 10 MI'u), 1,5 Bnn (10 Ml'y ~ 300 MI'w).

3.3.7 JonyckaeMoe CyMMapHOe 3HayeHWe MOCTOSSHHOrO M MEPEMEHHOr0 HamnpshkeHUs Ha
BXO4e BHellHeNn CMHXpoHM3aunm He bonee +£0,61 B, B pexume EXT/5 He 6onee £3,05 B.

3.3.8 CuHXpoHM3aumna B pexume TB obecneumBaeTcs npu ypoBHe BXOAHOrO CUrHasna He
meHee 0,5 penenus.

3.3.9 Ocuunnorpad obecneunmsBaeT NMpUMEHeHWE B TpaKTe CUHXPOHU3AUWUU chegylowne

BUAbI CBA3MU:
e O@unbTp nepeMeHHON cocTaBAaslowen - obecneunsBaeT MNPOXOXAEHUE B TpakT
CMHXPOHM3aUMKN YacToT cebiwe 20 u.
e OuNbTp MOCTOSHHOW cocTaBasawwen - obecneynmBaeT NpPOXOXAEHME B TpakT

CUHXPOHU3ALMKM BCeX YacToT 6e3 AONOAHUTENbHON PunbTpaumu.

®unbTp BY - obecneunBaeT NnpoxoxaeHUe B TPAKT CUHXPOHM3aUKUM YacToT Bbiwe 600
Klu.

Ounbtp HY - obecneunBaeT NpoxoxaeHne B TPaKT CUHXPOHM3ALMN 4acToT Huxe 1,2
MIy.

3.3.10 Ocuunnorpad obecneumBaeT 61OKMPOBKY 3anyCcka pa3BepTKWU, MNpu HaCTyMJeHun
YyC/I0BMIN CMHXPOHM3aLMn, Ha BpeMsa B npegenax ot 8 Hc go 30 c.
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3.3.11 Dxuttep: KAH1 ~ KAH4 - < 10 nc (curHan 6 geneHuMin nNUMK-nuK, GpPOHT 2 HC),
BHELWHWUIM 3anyck - < 200 nc.

3.3.12 NMpea3anyck: ot 0 go 100% namartu. NMocnesanyck: ot 0 go 5000 pen.

3.3.13 Ocuunnorpad obecrneumBaeT BO3MOXHOCTb YCTAaHOBKM 061acTu 3anycka: A0 ABYX
obnacrten, ycnoBusa 3anycka — nepecekaeT WM He nepecekaeT 3aAaHHyo obnacTb.

3.4 AHanorosBo-uudpoBoe npeobpaszoBaHne c6op nHbpopmayum

3.4.1 Ocuwunnorpad obecneuymBaeT 4acToTy AWUCKPETM3auMM OAHOKPATHOro curHana
COrMlaCHO JAaHHbIX, NpuBeAEeHHbIX B Tabnuue 3.1. Ob6beaMHeHMe KaHanoB OCYLLECTB/ISETCS
aBTOMaTMYeCKM.

Tabnnua 3.1
Tun npmnbopa Yucno mcnosnb3lyeMbix YacTtoTa AMCKpeTnsaumm
KaHanoB
1 21Ty
AKWNM-4129 > 11y
1/2%* 21Ty
AKUMM-4129A 3/4 1y

* AnckpeTtnsaums 2 'y AOCTynHa Npu cneayowmx KOMOMHaAUMAX aKTUBHbIX KaHaNoB:
KAH1+KAH3, KAH2+KAH3, KAH1+KAH4, KAH2+KAH4. MNMpun aktnBaummn KAH1+KAH2 unun
KAH2+KAH4 vactoTta anckpetusauummn coctasmt 1 Iy,

3.4.2 Yucno paspsgos AUM ocuunnorpada Bbibupaetca nonb3oBaTtenem: 8 mnm 10 6uT.
Mpu BbIGope ALIMN 10 6uT nonoca nponyckaHusa ocuwmnnorpada orpaHmumnsaeTcs Ao 100 Mly,
MakCuManbHas AJIMHHA NaMsaTM YMEeHbLIAeTCs BABOE OT AAHHbIX NMpuBeAeHHbIX B Tabnuue 3.2..
3.4.3 MakcuManbHbii 06beM MaMaTU AN Kaxaoro Tuna ocuwnorpada, npuBedeH B
Tabnuue 3.2. ObbeanHeHME KaHaNoB OCYLECTBASETCH aBTOMaTUYECKM.
O6bemM AOCTYMHOM MaMsATXM 3aBUCUT OT KOJMYEeCTBa BKJ/IOUYEHHbIX KaHasioB, a TaK Xe
YCTQHOBJIEHHOIO 3Ha4YeHUs KO3 dPUuLUMeHTa pasBepTKU.

Tabnunua 3.2
Tvn npmubopa Yucno ncnosibyeMbiX KaHaNoB Makc namMAaTb Ha KaHan**
1 200 Mb
AKNM-4129 5 100 MB
1/2%* 200 Mb
AKWUM-4129A 3/4 100 MB

* MakcuMmanbHbli 06bem namatm 200 MB Ha kaHan AoCTyneH npu  cneayrowmx
KOMBMHaUMAX aKTUBHbIX kaHanoB: KAH1+KAH3, KAH2+KAH3, KAH1+KAH4, KAH2+KAH4. Mpwu
aktuBaumm KAH1+KAH2 nnn KAH2+KAH4 makcmManbHbin 06beM namaTtu coctaBut 100 MbB Ha
KaHarsn.

** B pexkume ALIM 10 6MT MakcuManbHbIi 06BbEM NaMATU YMEHbLUAETCS BABOE OT AaHHbIX
npuBeneHHbIX B Tabnuue 3.2.

3.4.4 Ocumnnorpad obecneuymsaeT ycpeaHeHue 4, 16, 32, 64, 128, 256, 512, 1024
pa3BepTOK P OpM BXOAHOro cMrHana (B pexmuMme MaTeMaTuku).

3.4.5 Ocuunnorpad obecneumsaeT BblIbOp pexmma WHTeprnonAauum curHana: SinX/X,
NMHEeNnHas.

3.4.6 B pexmMme nNMKOBOro petektopa ocuwiorpad obecneuynBaer oTobpaxeHue
CUrHanoB AaunTenbHoCTbio 6onee 1 HC.

3.5 ABTOMaTUUYECKUEe U KypCcopHblie usMepeHus

3.5.1 Ocuunnorpad obecneumBaeT cneaywowme BUAbl aBTOMATUYECKUX LNGPPOBLIX
N3MEPEHUNN:

1. AMNAUTYAHbIE U3MEepeHUs:

e  l3MepeHue MaKCUMasbHOro 3Ha4YeHUs CMrHana;
N3MepeHne MUHUMANIbHOIo 3HAYEeHNs CUrHana;
M3MepeHuda curHana ot nNUK 40 Nuka;
N3MepeHne Hanbonee BepoSTHOrO BEPXHEro 3HadeHns 6MNonsipHOro cUrHana;
N3MepeHne Hanbonee BEpOSTHOIO HMXHEro 3Ha4YeHns BUNoNspHOro CUrHana;
MN3MepeHne aMnINUTYAHOro 3Ha4YeHUa curHana;
MN3MepeHne cpefHero 3Ha4YeHns cMrHana;
MN3mMepeHune cpeaHekBaapaTUYECKOro 3HauyeHnsa curHana;
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e  l/3MepeHMe cpeaHEKBaAPATUUYECKOr0 3HAUEHMs 3a Lenblii Nepuoj CMrHana;

e  /I3MepeHMe CTaHAapTHOrO OTK/IOHEHUS BCEX 3HAYEHUIN AaHHbIX;

M3mMepeHMe CTaHAApPTHOrO OTK/IOHEHWSI BCEX 3HAYE€HWI OaHHbIX 3a Lenblid nepuog
cuUrHana;

MonoXnTenbHbIN BbIBPOC Ha BEPLUMHE UMMY/bCA;

OTpuuaTenbHbI BbIBPOC MO OKOHYaHWUIO cnaja UMMybCca;

OTpuuaTenbHblt NpeaBbI6poc Nepea HavyasoM HapacTaHUs UMMNYNbCa;
MonoXuTenbHbI NpeaBbI6POC Nepes HavyaaoM cnaja UMMynbCea;

2. BpeMeHHble nuamepeHus:

N3mepeHune nepuoga cnegoBaHnsa CUrHana;
N3mMepeHne yacTtoTbl cMrHana;

N3MepeHne AnnTesibHOCTU NOSIOXKUTENBHOI0 UMMYbCa;
N3mepeHne oanTenbHOCTN OTpMuaTelbHOro MMNYbCa;
BpeMs HapacTaHuUsa MMNybCa;

BpemMsa cnaga nmnynbca;

OnnuTtenbHOCTb NakeTa;

CKBa>XHOCTb MOJSIOXUTENbHOr0 MMMYNbCa;

CKBa>HOCTb OTpULATEIbHOIO MMNYNbCa;

MN3MepeHne BpeMeHn OT 3anycka Ao nepsoro 50% nepeceveHuns;

3. 3MepeHne BpeMeHHbIX NHTEPBAJIOB MexXAy ABYMSA CUTHaaMu:
e  WN3MepeHune aszoBoro casura;
e lI3MepeHue BpeMeHU Mexay 1-m HapacTawwmm (poHTOM UMNyNbCa KaHana 1 un 1-m
HapacTawmnm HGpoHTOM MMMYbca KaHana 2;

e lI3MepeHue BpeMeHn Mexay 1-m HapacTawwmm (poHTOM UMMyNbCa KaHana 1 un 1-m
cnagatowmm ppoOHTOM MMNYbCa KaHana 2;

e W3MepeHne BpeMeHM Mexay 1-M cnagarownMm (GpPOHTOM MMMyfnbCa KaHana 1 m 1-Mm
HapacTalwmM PpOHTOM MMMybCa KaHana 2;

e lI3MepeHue BpeMeHM Mexay 1-M cnagarowmm ¢GpoOHTOM MMMyfbca KaHana 1 un 1-m
cnagaiowmm GpoHTOM UMMybCa KaHana 2;

e lI3MepeHMe BpeMeHuM Mexay 1-M HapacTalowuM QpoOHTOM MMNynbca KaHana 1 u
nocnefHUM HapacTalowmm GPOHTOM UMMy bCa KaHana 2;

e WN3MepeHne BpeMeHM Mexay 1-M cnagavowmMm @poHTOM uMNynbca KaHana 1 wu
nocneaHUM HapacTalwmnM ppoHTOM UMMybca KaHana 2;

e lU3MepeHne BpeMeHu Mexay 1-M cnagarowmm ¢GpPOHTOM UMMynbCa KaHana 1 u
nocneaHUM HapacTalwmnMm GppoHTOM UMMybca KaHana 2;

e lI3MepeHue BpeMeHM Mexay 1-M cnagalowmm @pPoHTOM wuMMyfnbca KaHana 1 u
nocnefHUM cnagarowmm poHTOM UMMybCa KaHana 2

3.5.2 OnHoBpeMeHHO Ha »3KpaHe MoxeT 6bITb oTobpaxeHo [0 5 wm3MepseMbix
napameTpoB, 6e3 «3aTeMHeHus» oTobpaxkxeHus ocuunnorpamMMm wnm a0 36 U3MepseMbiX
napameTpa B Tab/IMYHOM BUAE C «3aTEMHEHMEM» OTOBpaKeHUs OCUUAIOrpaMM.

3.5.3 Ocumnnorpadg obecrneunBaeT cneayowme BUabl KYpCOPHbIX NU3MEPEHUN:

e  lI3MepeHue HanpsxXeHna Mexay ABYMSA Kypcopamu, YCTaHOBIEHHbIMW OMepaTopoM;

e lI3MepeHMe BpEeMeHHOro WHTepBasa MexAay [ABYMS KypcopaMu, YCTaHOBJIEHHbLIMU

onepaTopoM;

e  ABCONIOTHblE U3MEpPEeHUS aMNAUTyAbl U BPEMEHW B TOYUKE MepeceyeHus Kypcopa u

oCUMNIOrpamMMmBbl.

3.5.4 B ocumnnorpade nMeeTcs BCTPOEHHbLIN YacToToMep, 7 pa3psfoB C BO3MOXHOCTbIO
N3MepeHnsa 4acToTbl, rnepuoja WAM c4YeTa MMMYbLCOB. M3MepeHusa B pexume yacToToMepa He
npuMBA3aHbl K CXeMe  CUHXpOHu3aumu npubopa W MOryT  BbINOAHATb  ANS  He
CUHXPOHU3NPOBAHHbIX CUTHANOB M NPU OTKIKOYEHHOM OTOBpakKeHnn oCuMNIorpamMmMmel.

3.6 JononHuTtenbHblie BO3MOXHOCTU

3.6.1 Ocumnnorpad obecneumBaeT aBTOMATUUYECKMI MOUCK CUrHana, aBTOMATUYECKYHO
YCTaHOBKY KoO3dduumeHTa pasBepTku, KodadbduumMeHTa BEPTUKANIbHOrO OTK/IOHEHUS U YPOBHS
3anycka B nosioce 4yactoT oT 10 'y A0 MOMHOM MOMOCbl MPOMNYyCKaHMSA yKalaHHoOW B Tabnuue
3.1.10.
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3.6.2 Ocumnnorpad obecneymBaeT BO3MOXHOCTb 3anMCuM BO BHYTPEHHIOK W BHELIHIOW
NaMmsaTb M Bbl30Ba YCTAHOBOK MOJIOXEHMSI OpraHoOB ynpassieHus ocuunnorpada (npodwunien) npu
nccnenoBaHMM U U3MepeHumn GopMbl BXOAHOIO CUrHana.

3.6.3 Ocuunnorpacd obecneuymBaeT BO3MOXHOCTb 3arMMCM BO BHYTPEHHIO MNaMsaATb U
BbizoBa 10 dbopmM curHana otobpaxaembix Ha Aucnnee.

3.6.4 Ocuwunnorpad obecneuymBaeT BO3MOXHOCTb 3anucu Ha BHewHur USB HocuTenb
OaHHbIX, MoNy4yeHHbIX B npouecce cbopa mHbopmaumm B Buae dannos B dopmaTte MatlLab,
MatCad, ACS II wnu gBoumyHoro koga. Obbem daiina 3aBUCUT OT LOJIMHHbI UCMOJIb3YEMOW
BHYTPEHHEN NaMATH.

3.7 N3MepeHne aMnIUMTYAHO-4YaCTOTHOW XapaKTepUCTUKMn

3.7.1 BO3MOXHOCTb aMMIUTYAHO-4YaCTOTHOrO aHasjaM3a WMMeeTCs TONbKO MNpU akKTuBauum
onuumM reHepartopa CUrHasoB, a TaK Xe Mpu MOoAKAYEeHUN reHepaTopoB cepuin AKWNIM-3408,
AKWNM-3409, AKUM-3409A, AKNM-3418, AKWNIM-3422 yepes nutepdencoel USB nnm LAN.

3.7.2 [Ownana3oH 4actoT aHanmsa: 10 Tu ... 120 MIu (B 3aBMCMMOCTM OT MNOAOCHI
nponyckaHms ocunnnorpada 1 4yactoTa reHepaTopbl).

3.7.2 MnHnManbHasa nosioca aHanusa: 500 Iu.

3.7.3 Yncno Toyek: ago 500.

3.8 Onuumu
3.8.1 l'eHepaTop PYHKUMOHAbHbIN
e HawmmeHoBaHue onuuin: SDS2000XP-FG (nporpamMMHas onuus).
e (dopMbl CMrHanoB: CUHycouaanbHas, NpsMoyrosbHas, nNunoobpasHas, WMMyJbCHas,
wymM, DC, CINo (45 BcTpoeHHbIX dopM).
e Yucno kaHanos: 1.
e  YacCTOTHbIN AManasoH:
1 mMkly ... 50 MI'u (cuHycoupanbHasa dopma)
1 mMkly ... 10 My (npsMoyronbHas opma, MMNyabC)
1 mMkly ... 300 kl'y (nnnoobpasHas gopma)
1 mMkl'y ... 5 My (curHanel Npom3BoabLHOM HGOpMbI)
25 MI'y (- 3 ab) (wym)

. YacTtoTa gnckpetmsaumm: 125 MIry.

e PaspeweHune no vacrtote: 1 mMklu.

e [lOrpewHocTb YCTaHOBKM YacToTbl: £5%107

e BbixogHoi ypoBeHb: -1,5 B...+1,5 B (50 Om), -3 B...4+3 B (1 MOm)

e [mana3oH yCTaHOBKW MOCTOSSHHOro cMeweHua: £1,5 B (50 Om), £3 B (1 MOm).

e [nunHa namsaTtm CMNO curHana: 16000 Touek.

e [mana3oH yCTaHOBKW CKBa>XHOCTU CUrHana npsiMmoyrosibHon dopmbl: 1% ... 99%.

e Bpemsa HapacTaHusg/cnaga UMMNY/bCHOrO WAW CUrHasna NpAMoyrosibHon dopmbl: < 24

HC (10% ... 90%).

OnntenbHoCTb nMnynbca: > 50 Hc.

e [lnanasoH yCTaHOBKW CMMMETpUM curHana nmnoobpasHon dopmbl: 0% ... 100%.

BbixogHoe conpoTtmeneHue: 50 OM £ 2 %.

3.8.2 Uundposble KaHanbl (JIOrMYecknii aHanmsaTtop)

e HawumeHoBaHue onuuii: SPL2016 (16-KkaHanbHbIA normvyeckmin npobHuk), SDS2000XP-

16LA (nporpamMmHas onuus), ons paboTbl Heo6Xx0AMMbI MporpaMMHas M annapaTHas

onuuu.

Yncno kaHanos: 16.

MakcuMmanbHasg 4actoTa auckpetusauymm: 500 Mlru.

OnunHa namaTtmn: o 50 Mb/kaHan.

MunHuManbHas ANUTENbHOCTb UMMYJbCa Ha BxoAe: 3,3 HC.

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

Mopor cpabaTtbiBaHmsa: TTL, CMOS, LVCMO0S3.3, LVCMO0S2.5, nonb3oBatenbckmn (£

10 B).

3.8.3 NamepuTenb aNeKTpU4eCKom MOLLHOCTHU

e HawmMmeHoBaHue onunn: SDS2000XP-PA.

e Moaynb KoMrneHcauMoHHbii DF2001A - ans ycTpaHeHWs BPEMEHHOro cABura Mexay
NpobHMKaMN, U3MEPSAIOWMMM HanpsHXxeHne n ToK. [aHHbIA MoAy/Nb peKoMeHAyeTcs
NCMoNb30BaTb COBMECTHO C OMuUMENn U3MEpPEHUs 3SMEeKTPUYECKOM MOLHOCTU Ans
NOBbILLEHNSA TOYHOCTU U3MEPEHMUA.
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e  Buabl MU3MepeHUN: KayecTBO 3/1eKTPO3HEPIrun, rapMOHUKN TOKa, BpOCKKN TOKa, noTepu
npu nepekntoyYeHnmn, CKOPOCTb HapacTaHUs Hanps)KeHWsl, MoAYNauus, nynbcauum Ha
BbIXOAE, BKJ/KOYEHWE/BbIK/IIOYEHNE, TMepexogHas XapakKTepuctuka, KoadpduumeHT
noaasneHus uctoyHnka nutaHus (PSRR), adbdekTmuBHocTb (KIMAQ).

3.9 [Aucnneu
Tun ncnonb3dyemoro LiseTtHoi XKW (TFT), CEHCOPHbIN EMKOCTHOMN,
3KpaHa AvaroHanb pa3Mepom 25,65 cm

1024 no ropusoHTanm

600 no BepTUKanu

BHyTpeHHAa ceTka 8 x 10 peneHni

PaspeweHune XKU

3.10 BHewHMe yCTpOMUCTBa
3.10.1 Ocuwmnnorpad obecneuymBaeT BO3MOXHOCTb MOAK/OUYEHUS BHELWHUX YCTPOMUCTB
yepes nHTepdencoel USB 2.0 n LAN.

3.11 O6wme xapaKTepUCTUKHN

3.11.1 Mpubop obecneuymBaeT CBOM TEXHUYECKME XapPaKTEPUCTUKW B npeaenax HoOpM
nocne BpeMeHW nporpesa, paBHoro 15 MmHyTtam.

3.11.2 Hanps»xeHne cetmn nutanms: ot 100 go 240 B (npwu yactote nutatowen cetn 50/60
ly), ot 100 go 120 B (npwn ywactote nuTatowen cetn 400 y).

3.11.3 MNotpebnsemas MowHocCTb, He 6onee 80 BrT.

3.11.4 Mpubop AonyckaeT HenpepbiBHYHO paboTy B paboumx ycnoBusx sKcnsyaTauuu B
TeyeHue 8 yacos.

3.11.5 Ocuunnorpad obecneumBaeT METPOJOrMYECKME XapPaKTEPUCTUKU MPU HOPMasibHbIX
ycnosusix +(23+1)°C, npn OTHOCUTENBLHOM BNaXHoOCTU: oT 5 go 85%.

3.11.6 Paboune ycnosusa skcnnayataumm ot 0 go 40° C npu OTHOCUTENLHOM BIA@XHOCTW:
85% (Makc).

3.11.7 rabapwutbl: 352 (wupurHa) x 224 (BbicoTa) x 111 (rnybuHa);

3.11.8 Macca: He 6onee 3,3 kr (AKNM-4129), 3,9 kr (AKUM-4129A).
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4 COCTAB KOMIJIEKTA

Mpnbop nocTaBnsieTcs B COCTaBe, YKasaHHOM B Tabnuue 4.1.

Tabnanua 4.1
HanmeHoBaHue Konnuyecrso NMpuMmevyaHue
Ocuwunnorpad 1
cepmnn AKUIM-4129
CeTeBOW LIHYP 1
PyKoBOACTBO MO 3KCnjayaTaumm 1 Ha CD gucke
MPOBHUK NaccuBHbI 2/4 Mo umncny kKaHanosB, B 3aBUCUMOCTU OT
MOoAeNn

Kabenb USB 1
MporpammHoe obecneyeHue 1 Mo 3anpocy
YnakoBo4yHast Kopobka 1

MporpamMMHble ONuUMKU U OMUMOHAJIbHblE MPUHAANEXHOCTM YKasaHbl B Tabnvue 4.2

Tabnuua 4.2

HanMeHoBaHue

OnucaHune

SDS-2000XP-FG

MporpaMmMHas onuus reHepatopa curHanos (O + Cr®), 50 MIy.

SDS2000XP-16LA

MporpaMMHas onuus JIOrM4YecKoro aHanmsartopa, 16 kaHanos. s paboTbl
OnuuMM  NOrMYEeCcKoro aHasnmusatopa HeobxoAMM norMyeckuin NpobHUK
SPL2016.

SPL2016

AnnapaTHas onuus, 16-KaHalbHbI norMdyeckmin nNpobHuk. Ons paboTbl
npobHmnka HeobxoamMa ycTaHoBKa nporpamMmHomn onumm SDS2000XP-16LA.

SDS2000XP-PA

[MporpaMMHas onuusa N3MepeHns 3NeKTPUYeCcKon MowHoCcTm mn MK3.

DF2001A

KOMNEeHCaUNOHHbIN MoAy/b ANS YCTPAHEHWS BPEMEHHOro cABWUra Mexay
Npo6HUKaMUN, U3MEPSAIOLNMMWN HAMPSXXEHWUE N TOK.

SDS2000XP-12S

lMporpaMMHas onuus, CMHXPOHU3aUna N gekogmposaHue 12S.

SDS2000XP-CANFD

MporpamMMHas onumus, cMHXpoHmnsaumnsa un gekognposaHme CAN FD.

SDS2000XP-FlexRay

MporpaMMHas onuus, CUHXPOHU3auusa n gekoanposaHue FlexRay.

SDS2000XP-1553B

MporpaMMHas onuus, CUHXPOHM3auusa n gekoamposaHue MIL-STD-1553B.

Onuma 350 MporpaMMHasa onumsa yBennyeHus nosochkl nponyckaHmsa ¢ 100 My go 350
My ana mogenn AKUIM-4129.

Onuma 200A MporpaMMHas onumsa yBennyeHus nosochkl nponyckaHmsa ¢ 100 My ao 200
MI'u ana moaenn AKUIM-4129A.

Onumna 350A lMporpaMMHas onuus ysennveHus nonocel nponyckaHmsa ¢ 200 My go 350
MI'u ana moaenun AKUIM-4129A.

Onuma 500A MporpaMMHas onumsa yBennyeHus nonockl nponyckaHmsa ¢ 350 My ao 500
My ana mogenn AKUIM-4129A.

Onuuns RMK KoMniiekT Anst MOHTaxa ocuwunnorpada B ctonky 19"

ISFE AnnapaTHbl®n MoAyfb ANA M30149UMM BXOAOB (adanTep rasibBaHUYeCcKOmn
pa3Bsa3ku). [lBa BXoAa, nojaoca nponyckaHus 1 Mlru.

BAG-S2 Msarkas cyMKa A4ns TpaHCnopTUPOBKM ocumnnorpada.
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5 VYKA3AHWUA MEP BE3ONACHOCTHU

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

B npnbope nmeTca Hanpsi)KeHns, onacHble ANs XXU3HMN.

5.1 TepMuUHbI U onpeaesieHmns

JaHHoe pyKoBOACTBO MCMNONb3YET crefyouwme TEPMUHDI:

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

BHMMaHMe. YKkasbiBaeT Ha TO, YTO YyCNOBMS WAWM oOnepauus MOryT CTaTb MPUYUHOMN
nospexaeHust npubopa MM HapyLweHns ero TEXHMYECKOro COCTOSIHUS.

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

5.2 CumMBONbI M NpeaynpexaeHns 6esonacHOCTn

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

Warning: "BHuMaHue” — o3HayaeT, 4YTo OMNAaCHOCTb He yrpoXaeT HenocpeacCTBEHHO, HO
H€O6XOLI,VIMO CO6J'IPOLI,aTb OCTOPOXHOCTb U 6bITb npeaesibHO BHUMATEJIbHbIM.

5.3 O6wme TpeboBaHuA NO TeXHMKE 6e30MacHOCTH

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

Crapaiitecb He noaBepratb cebs BO34ENCTBMIO BbICOKOrO HaMpsi>XeHUs - 3TO OnacHo Ans
XM3HN. CHUManTe 3alMTHbIA KOXYX U 3KpaHbl TObKO Mo Mepe HeobxoauMocTu. He kacantech
BbICOKOBOJIbTHbIX KOHAEHCAaTOPOB Cpa3y, Nocse BbikAoUeHns npnbopa.

MocTapanTecb MCNoONb30BaTb TONbLKO OAHY PYKYy (MpaByld), MNpu perynvpoBke LUenewn,
Haxo4saWuXcss nofd HanpsbkeHneMm. W3berante HebpeXxHOro KOHTakTa C J0bbIMM  YacTaMu
obopynoBaHMs, MNOTOMY 4YTO 3TW KacaHUs MOryT MPUBECTU K TMOPAXEHUD BbICOKUM
Hanps)XeHueM.

PaboTanTe No BO3MOXXHOCTU B CyXMX MOMELLEHUAX C U3ONPYIOWMM MOKPbITUEM MOoMa Uan
NCNONb3ynTe M30NUPYHOLWMI MaTepuan noa BalKUM CTyJoM M Horamu. Ecnm obopypoBaHue
nepeHoCHOEe, MOMeCcTUTE ero Npu 06CNy>XXMBaHUM Ha U30JIMPOBAHHYH MOBEPXHOCTb.

Mpn ncnonb3oBaHMu NpobHMKA, KacalTeCb TONIbKO €ro M30JIMPOBAaHHOM YacTu.

MocTtapanTecb M3y4nTb LENU, C KOTOpbiMKM Bbl paboTaete, gns TOro, 4tobbl m3beraTtb
YYaCTKOB C BbICOKMMU HanpshXeHusMU. NMOMHUTE, YTO aneKTpuyeckme uenu MOryT HaxoAuTbCs
noA HanpshXeHWeM ga)e nocse BbiKt4YeHMs obopyaoBaHus.

MeTannuyeckmne 4vactm ob6opynoBaHUs C ABYXMNPOBOAHbIMWU LIHYPaMU MUTAHUA HE UMetoT
3a3eMfieHns. DTO He TONbKO NnpeAcTaBAseT OMacHOCTb MOPaXEeHUS 3NEKTPUYECKMM TOKOM, HO
TakXXe MOXeT Bbl3BaTb NoBpexaeHne obopyaoBaHus.

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

5.4 3Haku Ha kopnyce npubopa

& OnacHo ans KN3HU! @ Knemma 3alWnTHOro 3a3eMsieHuns
BbICOKOBONBTHOE HanpsXxeHue (6e3onacHoCTH)
A BHuMaHue! O6paTtutechb K KnemMMa nsmeputesnibHOro 3asemsieHuns

PykoBoacTtey

I ¥

Knemma 3asemneHuMss kopnyca npubopa
(pabouee)
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6 NOAroToBKA OCUMJIJTIONPA®A K PABOTE

6.1 O6wme ykasaHMs No sKcmjiyataumm

Mpu Hebonbwux konebaHmax TemnepaTyp B CKIaaCkux U paboumx nomMeweHusx,
nony4veHHble co cknaga npmbopbl HEO6X0AMMO BblAEPXKaTb HE MeHee ABYX YaCOB B HOpPMaJsibHbIX
yC/I0BMSIX B yNaKOBKe.

Mpu nonyuyeHun ocumnnorpada npoBepbTe KOMMAEKTHOCTbL Npubopa B cootBeTcTBmmM C TO.

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

Mepes ynakoBKOW B YyK/AaAO4YHYH KOpOb6KY npoBepbTe KOMMIEKTHOCTb B COOTBETCTBUM C
TO, npubop mn 3UM npoTpuTe OT NbIIN, 3aBEPHUTE BO BAroyctonymsyto bymary mnm naker.
Mocne aToro npubop ynakymnTe B yKNaA04YHYO KOPObOKY.

6.2 PacnakoBka ocuunnorpadga

Ocumnnorpad oTnpasBnseTca noTpebuTento 3aBoAOM TMOCAe TOro, KakK MOSHOCTbO
OCMOTpEeH UM npoBepeH. [locne ero nojslydeHMss HeMeaNeHHO pacnakynte M ocMoTpuTe
ocumnnorpad Ha npeaMeT TMOBpPEeXAEHW, KOTopble MOrnM MpoOM3ONTUM BO  BpEMS
TpaHcnopTmpoBaHus. Ecnu obHapyxeHa kakas-nmMbo HemcnpaBHOCTb, HEMEANEHHO NOCTaBbTE B
M3BECTHOCTb Annepa.

6.3 YcraHoBKka npubopa Ha paboueMm Mmecte

MpoTpute Npmbop 4YMCTOM Cyxon candeTkon nepes ycTaHOBKOM ero Ha pabodee MecToO.
Ona ypobcTtBa ycTaHOBKM npubopa Ha pabouyeM cCTone CHU3Y, Yy 3adHen CTEHKKU Kopnyca,
UMEITCSH HOXKW, MO03BOMSOWME NoAHUMATb NpuMbop MO BbLICOTE HA ABa MNOMOXeHuda. [Ans
YCT@HOBKM KOopryca npubopa B HYXHOE MOJSIOXEHME B C/TOXXEHHOM MOSTOXKEHUM HOXEK OTOrHUTE
NUX B CTOPOHY 3aJHel naHenwu.

Mpubop paccuntaH Ha  NPUHYAUTENbHOE  OXNAaXAEHWe  BEHTUIATOPOM  4epes
BEHTUSALMOHHbLIE OTBepcTMsl. Heobxoammo obecneumtb 6ecnpensaTCTBEHHbIN MPUTOK BO3AyXa
yepes BEHTWISALUMOHHbIE OTBEPCTUS Ha 3agHel m 6okoBbix naHensax LU30. Ansa storo 3asop
MeXay CTEHKOW M KoprnycoMm npmbopa nNo BCeMy nepuMmeTpy AoskeH 6biTb He MeHee 10 cM. He
3aCNOHANTE BEHTUNSILMOHHbIE OTBEPCTUS No 6okaM M Ha 3aaHen naHenu L30.

He ponyckanTte nonagaHus WHOPOAHLIX NMpeaMeToB BHYTpb L3O uepe3 BEHTUMNSIUMOHHLIE
OTBEpPCTUS U T.M.

6.4 MopknrouyeHne K NUTaloLen cetn

Mpnbop cHabxxeH KOMMIEKTOM nuTawwero kabens, B KOTOpPbIA BXOAWUT SINTON TPOWMHOWN
lwTekep C OUKCUPOBAHHbLIM MOMNOXEHMEM KOHTAKTOB M CTaHAapTHbIM pa3beM IEC320 (tun C13)
ANa NOAKSII0YEHNS CETEBOro Hanps XeHUs U 3alMTHOro 3a3eMneHus. BXxogHou pa3beM nuTaHus
NnepeMeHHOro TOKa pas3MelleH HenocpeaCTBEHHO Ha kopnyce npubopa. B uenax 3awmTbl OT
nopaxeHus TOKOM, LWTeKep MuTaHusa A[o/mKeH O6biTb NOAKAYEH K poO3eTke, UMetoLllen
3a3eMNSIoWmn KOHTaKT.

PasmelteHune LI30 nonxHo obecneumBaTbh 6ecnpensaTCTBEHHbLIA AOCTYMN K PO3ETKE NMUTaHUS.
Ona nonHoro obectounsaHms LI30 He06X0AMMO BbIHYTb LUTEKEP NMUTAHUSA U3 PO3ETKMU.

BHewHWe BbIBOAbLI pa3beMOB nNepefHelr naHenu KOHTaKTUMPYKT C waccu npubopa u,
cnepoBaTtenb, ABASAITCA 3a3eMIEHHbIMN.

6.5 YcnoBusa akcnnyartayum

MpegencHbIN gnanasoH pabounx TemnepaTtyp 4nsa atoro npmbopa — ot +10° C go 40° C .
PaboTa ¢ npnbopoM BHE 3TUX Npenenos MOXeT MPUBECTU K BbIXoAy U3 CTpos. He ucnonb3symte
npubop B MecTax, rae CylecTByeT CUIbHOE MarHMTHOE WKW 3neKTpuyeckoe none. Takue nons
MOTyT HapyLWnTb AOCTOBEPHOCTb U3MEpPEHUN.

6.6 NMpepenbHble BXOAHDbIE HAaMNPSAYXKEHUA
Mpn BxoaHoM conpoTtusneHnn 1 MOM He nogasaTb HanpsxeHus Bbiwe 600 B ¢ genutenem
1:10.

MPEOOCTEPEXEHUME. He npeBblwanTe MaKCMManbHble BXOAHbIE HAMps)XeHus.
MakcmManbHble BXOAHbIE HAaNpPSXXeHUS AO/IXKHblI UMeTb 4YacToThl He 6onee 1 kIu.

Mpun cornacoBaHHOM BXOA4HOM conpotuBsieHnn 50 OM He nopaBaTb HanpsiXXeHue
Bbille 5 Bcks.
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6.7 BknroueHue npnbopa
B ocuumnnorpadax cepumn AKWM-4129 npenycMOTpeHbl ABa BapuaHTa BKJIOYEHUS
npubopa.
1. BkniouyeHme npubopa nyTeM HaxaTuUss COOTBETCTBYIOWEN KHOMKW Ha nepenHen
naHenwu.
Bkntounte nutaHne npubopa M NoAOXAATb MOSABAEHUS HA 3dKpaHe 3acTaBku, B
Te4YeHne HEeCKOJIbKUX CeKyHZ ocuunnorpad aBTOMaTU4ecku nepenaetr B pPexum
oTobpaxkeHuss ocuwuasiorpaMMm. HaxaTb KHOMKY ansa cébpoca npubopa K
3aBOACKUM yCTaHOBKaM.

2. Koraga npunbop BKOUEH, Ha)XaTb KHOMKY B OTKPbIBLUEMCS MEHIO BblIOpaTh
nyHkT Power On Line/Bkn npun nutanuu.
Echmn Power on Line/Bkn npy nUTaHMM HaxoAMTCa B MOJIOXEHUU
«BkntoueHo»/ON, To ocuunnorpad Ha4yHET 3arpyxaTbCs cpa3y Noc/iie noaayun Ha
Kabenb NMMTaHMS NUTAKOLWEro HanpsXeHwusl.
Ecnn HacTpoka HaxoauTcs B MONOXeHun «BbikntoueHo»/OFF To ans BkA4YeHUSN
ocumnnorpada nocne MNOAKIOYEHUS €ro K nuTallen cetm Heobxoammo byaet
Ha)aTb KHOMKY BKJ/IIOYEHUS Ha NepeaHen naHenu.

6.8 BbiknoueHue npubopa
B ocuumnnorpadax cepun AKWUM-4129 npeaycMoTpeHbl ABa BapuaHTa BbIK/HOUYEHMUS
npubopa.
1. BbikntoyeHne npubopa nyTeM HaxaTuss COOTBETCTBYIOLLEN KHOMKWM Ha nepegHemn
naHenu.
2. KocHutecb nyHkTa rnaBHoro MeHto Utility/YTunurtbl 1 B BbinagatoweMm cnmcke
Bbl6bpaTb NyHKT Shutdown/BbikntoueHue.
3. Ha 3KpaHe npubopa oTobpasunTcs coobueHune Shutting
down.../Bbikno4YyeHume..., Yepe3 HeCKOIbKO CEKYHA NpMBOpP BbIKIIOUYNTCS.

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

6.9 Cratyc cucrtembl

Ons npoBepkn BepcuM nNporpaMMHO M annapaTtHoro obecneveHus ocuwunnorpad
Heob6xoaMMO OTKPbITb OKHO “CTtaTyc”.

HaxaTb KHOMKY BbIGPaTb MyHKT MeHio System Setting/Hactpoiiku, nanee
BblbpaTb NyHKT System Status/Cratyc. Ha 3kpaHe ocuunnorpad otobpasutcs OKHO C
OCHOBHOW CMCTEMHO MHdopMaumnen o npnbope.

6.10 AkTUBaUMS NPOrpaMMHbIX ONLMUMA

Ocuunnorpada cepun AKWUM-4129 noaaepxuBalT pasfiMUHbie MpOrpaMMHbIE OMUUK,
Takme Kak: pacliMpeHue nosoCbl MPOMyCKaHWs, reHepaTopa CUrHanoBs, AeKoaupoBaHue,
NOrMyecKuin aHanmnsaTop.

HaxxaTb KHOMKY BbI6paTb MyHKT MeHio Options/Onuuun. B OTKpbIBLLEMCS OKHE
oTobpa)kalTca AOCTYMNHbIE OMUMK, UX COCTOSHME (ONUMS aKTUBHA, AEMO OMNuMsS, HE aKTUBHA). A
Tak xe otobpaxaeTcsa nosne Ana BBOAA ULEH3VMOHHOIO K/toya akTUBaLMn onuuu.
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7 TNMPOBHUK

B komnnekT noctasBku ocuunnorpados cepumn AKUM-4129 BXoasT NacCUBHbIE MPOBHUKM,
KONM4YecTBO MpPOB6HMKOB COOTBETCTBYET KOJIMYECTBY aHanoroBbiX KaHanos ocuwunnorpada.
Monoca nponyckaHnsa NpO6HMKOB HEe HWXe MNOA0Chbl MPOMyCcKaHWA 3aka3aHHOW Moaenu
NponycKaHusl, Npu yC/I0BMW 3aBOACKOW YCTaHOBKWM onuuu. pu caMoOCTOATENIbHO YCTaHOBKe
onumMu  paclupeHnmss NosoCbl MPOMyCKaHus, NpPOO6HMKM Ha COOTBETCTBYHOLLYIO MO0CY
npuobpeTatoTcs OTAENbHO.

7.1 Bbe3sonacHaa pa6oTta c Npo6HMKOM
MNacTMKOBBLIN 3alWMTHbIM KOXYX BOKPYyr Koprnyca npobHuka obecrneuymBaeT 3awuTy
NoNb30BaTENSA OT MOPAXEHUS INEKTPUYECKMM TOKOM.

Mepen BbINOSHEHWMEM M3MEPEHUN HeobXoAMMO MNOAKMYUTb NPOBHMK K ocuwmnnorpady,
KNEMMY 3aLMTHOIO 3a3eM/IeHMS K KOHTaKTy 3a3eMsieHns obbekTa naMepeHuii.

MpuMmeyaHue:

e Bo u3bexaHune nopaxxeHus 3NeKTpU4YeCckMM TOKOM MpU WCNOAb30BaHUM NpobHMKa
AEPXUTE nalJibubl 3a 3allMTHbIM KOXYXOM Ha Kopnyce aAaT4yuka.

e Bo msbexaHne nopaxeHus 3N1eKTPUYECKMM TOKOM MpW MCMONb30BaHMK MNpobHMKa He
npukacamtTecb K MeTaj/IM4eCKMM 4acTaM W3MepuTesnbHOro uwyna npobHuKa, Korga oOH
noAKNKYEH K UCTOYHUKY HaNpAXeHU4. |-|0£I,KJ'IP0LIVITe I'IpO6HVIK K ocu,wnnorpaqny n noagkKnr4ymTe
KNEMMY 3a3eM/IEHUS K 3a3eMJIEHNI0 Nepes BbiNoSIHEHMEM H06bIX N3MepeHunii.

7.2 KoMmneHcauna npo6HuKoB

BbINONHUTL KOMMeHcauuto npobHMKa AN COOTBETCTBMSA €ro eMKOCTM napaMeTpam
BXOAHOro KaHasa. DTy npoueaypy HYXHO MpOBOAUTb BCAKMWA pa3 Npu NEPBOM MOAKHOYEHUMU
npobHunka K ntoboMy BXOAHOMY KaHany.

MoakntounTb NPpOBHMK K pasbeMy KaHana 1 ocumnnorpada v yCcTaHOBUTb NepektoyvaTenb
Ha npobHuke B nonoxeHme 10X. Ecnn Bbl mMcnonb3yete HacagKy KpPHOYOK HaKOHEeYHWKa
npobHuka, ybeamtecb B HaAEXHOCTU KOHTaAKTa U MAOTHOCTU ero nocaaku. MoaKaouYnTb KOHTaKT
3a3eM/ieHnss U HaKOHeYHMK NpobHMKA K COOTBETCTBYIOWMM KOHTakTaMm Bbixoga Kanwubpatop
(Cal). HaxaTtb kHonky ABTO YCT Ha nepegHen naHenun. Yepes HeCKOJIbKO CEeKYyHJ Ha 3KpaHe
AomkeH oTtobpasntca MmeaHap (okono 1kly 3BAnk-nuk).

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

Salinlis

HeaoKoMNeHCauuna

HOpMaJZibHaa KoMNneHcCauuns

Mpn  HeobxoAMMOCTW, WUCMOSb3YyS  HeMeTa//IMYeCKUM  WMHCTPYMEHT, BpalleHueMm
noACTpPOeYyHoro kKoHaeHcatopa npobHuka p[obutbcss Hambonee npaBuMIBHOrO W306paXkeHus
MeaHApa Ha 3KpaHe ocuunnorpada.
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8 PABOTA C OCUMN/IJTIOTPA®OM

8.1 MepepHsasa naHenb
(S AKWIM-4129 o N
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Puc. 8-1 NepepgHsasa naHenb ocunnnorpacgpos cepun AKUMN-4129

A. EMKOCTHOM CEHCOpPHbIA 3KpaH:

No3BONAET YNpaBisaTb ocuuaiorpadom

Kacasicb
HenocpeacTBeHHO aucnes npubopa.

B. OpraHbl ynpaBfieHUss Ha nepegHen naHenu: BK/AOYas KHOMKM M MOBOPOTHbIE
PEerynsTopsl.

C. Bbixoa reHepaTopa: BCTPOEHHbIN OMNUMOHAaNbHbIN FEHeEpPaTop CUrHaMNOoB.

D. Bbixoa kanubpatopa Ans Hactponkm npobHukos: 3,3 B, 1 kU, curHan npsMoyrosibHOM
dopMbl.
E. USB nopTtbl: nogkntwoyeHne Kk USB-ycTponcTBaM xpaHeHus AaHHbix (USB amck) wmnu
USB-MbIWwK / KNasBuaTypbl ANg yrnpaBneHus.

F. PazbeM uudpoBoro Bxoaa:
nornyeckoro npobHuka SPL2016.

G. AHanoroBble BXoAbl ocumnnorpada.

H. KHonka BKJ1/BbIKJ1 nutaHus.

I. Hoxkn ocuunnorpada. [103BOASAIT HaKNOHUTb ocuuniorpad Hasag,
yaobHOro no3vymoHMpoBaHmnsa Ha pabouem MecTe.

MCNONb3YyEeTCaA And noakKn4vyeHnda onunuoHasibHOro

ana 6onee
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8.2 3apHAA NaHenb

CALIBRATED

LTI
Cepunein No.

100 My

~CETb A\

HATPSK. (MTAHWA | 100 - 240 Bexa
9ACTOTA | 50/60/400 Ty
NOTPE. MOWHOCTH

[ = neenoxeammrens A

Q1R NOCTORMNOR J3UINTLI NPHOOPS OT NEper opanma.
JBMEHRNTE NPEACXPANKTENL TOMLXD HA YRAIAMMGIN THA|
2A/2508 - T~ 5x20 um

Puc. 8-2 3agHaa naHenb ocunmanorpadgos cepun AKNUMN-4129

A. BcnomoraTenbHbIli BbIXOA: BbIXOA CUrHasa CUMHXPOHM3auuu, BbiXod curHana loaeH /
HeroaeH (A0OMYCKOBbIA KOHTPOJIb) NPU BKAKOYEHUN AAHHOMO pexunma.
Bxoa BHelWHero cMrHana CMHXpoHM3aumu.
NHTepderic LAN: guctaHUMOHHOE yrnpaBneHue no nHtepgericy LAN.
. NuTtepdenc USB: guctaHumMoHHOe yrnpasaeHue no nHtepdericy USB.
PasbeM nogkntveHns cetesoro kabens.
Pyuka: npeaHa3HayeHa ans yaobHoW nepeHocku npubopa.

mmooOw

8.3 MoaknoyeHne K BHEWHUM YCTPOMCTBAM UM CUCTEMaM
8.3.1 MutaHue

Ocumnnorpad MoxeT NUTaTbCs OT CceTu Hanps)xeHuem oT 100 go 240 B w yactoToi oT 48
00 63 'u wnum ot 100 go 120 B m yactotoit 400 lNy. Bbi6bop HOMMHANBHOIO AMarna3oHa M YacToThl
nuTaroLWwen ceTm MnpomcxogmT aBToOMaTuyecku. [1o3TOMy HeT HeobxogmmocTn 3aboTuTbes 06
yCTaHOBKE Hanpsi)XeHus nuTatowen ceTm C MNOMOLWbio nepekntoyaTtensa. Ybeautecb nepej
BK/IlOYEHMEM ocumnnorpada TONbKO B COOTBETCTBMM HOMMHANOB YCTAHOBJIEHHbIX MAaBKUX
BCTaBOK.
8.3.2 LAN

Moakntountb nopT LAN K ceTm c momouwbio ceTeBoro kabensa c ronoskon RJI45 pans
OVNCTAHLUMOHHOIO yrnpasieHus.

BbINONHUTL cneaytouime 4encTBus, YToObl YCTAaHOBUTb COeANHEHME C TOKANIbHOWM CeTbIO:

Utility/YTnnuTel>System Setting/Hactpoiikn>I/0/YcT nopta>LAN Config/LAN
HacTtpoiiku.
8.3.3 USB

Moakntounte USB-Hakonutenb (dpopmat FAT32) K OAHOMY wu3 xocTt-noptoB USB ang
COXPaHeHus AaHHbIX, Un noakntounte USB-Mbiwb / KnaBuaTtypy K 04HOMY M3 xXocT-noptos USB
Ans ynpasneHus npnbopom.
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8.3.4 BcnomMorartesibHbiX BbIXop

B pexume [onyckoBoro KoHTpons Bbixoa Pass / Fail (FTogeH / HerogeH) ncnonb3yetcs
ANg Bblgauun curHana fogeH / HeropeH.

B 06bluHOM pexuMe pasbeM Trig Out ucnonb3yeTcsa Ans BbiBOAa CMHXpOCUrHana.

8.3.5 leHepaTop curHanos

AkTuBupyinte onuuto SDS2000XP-FG wu wucnonb3yetca Bbixoa WaveGen ans
dopMmMpoBaHMA BbIXOAHOIO CUrHana reHepartopa.

Ona poctyna K QYHKUMSM reHepaTtopa, Heob6xoamMo HaxaTb KHOMKY Ha
nepeaHen naHenu npubopa wnm kocHutecb nyHkTta Utility/YTunntei>AWG Menu/ MeHro
reHep.

8.3.6 Jlornuyeckmn Nnpo6HuK

16 KaHanbHbLIA fOrMYEecKnn nNpobHUK SABMSETCS ONuMOHanbHbIM o06OpyadoBaHMeM, AN
3akKas3a npobHunka ncnonb3lyetcss HaMMmeHoBaHme SPL2016.

Onsa paboTtbl ¢ NpOo6HMKOM HE0bX0AMMO aKTUBMPOBATb MPOrPaMMHYI0 OMUMIO JIOMMYECKOro
aHanmnsaTtopa SDS2000XP-16LA.

Onsa noakntoyeHmMs normdeckoro npobHmka Heob6xoaAMMO BCTaBUTb NPOOHMK MNpaBUIIbHOM
CTOPOHOI BBEpPX, MOKa He yCAbIWnTE LeNyoK.

YT06bl OTKIKOUYNTDL JIOFMYECKNIA MPOBHNK HEO6X0AMMO HaXaTb KHOMKW Ha KaXAaoh CTOpPOHe
npobHmnKa, 3aTeM BbITSAHYTb €ro.
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9 CEHCOPHbIW OAUCIJIEN.

9.1 0630p ancnnes.

Ocuunnorpadbl cepun AKUM-4129 mMMeOT eMKOCTHOM CEHCOPHbIN 3KpaH. Ucnonb3yiite
CBOM Nanbubl, 4TOObl KacaTbCs, NepeTackmMBaTb, CKUMaTb WM pacTArmBaTb, PUCOBaTb PaMKy
Bbibopa. MHoOrmne anemeHTbl yrnpasneHusi, otobpaxkamowme MHpopMauunto, Takxe paboTatoT Kak
«KHOMKW» Ana goctyna K ApyruMm GyHKumsaM. Tpu MCMonb30BaHMM KOMMbIOTEPHOW MbIWK,
NoNb30BaTe/lb MOXETe LWeEeSIKHYTb B N1l06OM MecTe, K KOTOPOMY MOXHO MPUKOCHYTbCS, 4TOObI
aKTMBMPOBATb 3/IEMEHT yrnpasBneHus. PakTUYeCcKn KuMeeTCss BO3MOXHOCTb Mepek/toYaTbcs
MeXAy Ha)XaTMEM M KaCaHWEM 3M1EMEHTAa ynpaB/eHus, B 3aBUCUMOCTUN OT TOro, YTo yAO6HO.

f = 1.000000kHz

P Trigger 4 Cursors |-, Measure 1Ti Acquire [J Display [0 Analysis Tria'd
ng'e

|
|
|
|
.D Coupling
e
DC
BW Limit
Full

Probe
1X

Impedance
MQ

Unit

p——

Timebase Trigger ciDC
0.00s 500us/div Auto 0.00V
250MS  5.00GS/s G"dge Falling

Puc. 9-1 OkHo ocuunnorpaca cepu AKUMN-4129

A. lNMaHenb rNaBHOro MeH

B. CeTka

C. MeTka YypOBHA 3anycka pa3BepTku. [lonoxeHue MeTKM COOTBETCTBYET 3HA4YeHWuto
YPOBHA  3anycka. LBeT MeTKM COOTBETCTBYET LUBEeTYy KaHana-UCTOYHMKa CcurHana
CUHXPOHU3aUNN.

D. Kypcopsl

E. MkoHka (aeckpuntop) KaHana

F. MeTka TOYKM 3anycka pa3BepTKU. YKasbiBaeT MOJIOXKEHME TOYKWM 3anycka Ha
ocuunnorpamMmme.

G. deckpunTopbl CUHXPOHU3ALMU U pa3BEPTKU MO FOPU30OHTaNN

H. Inanorosoe oKHO, BapnaHT oTobpaxxeHns 3aBUCUT OT BbIBpaHHOr0 MeHto.

JINHUN YPOBHA CUHXpOHM3aUMK (BepTMKanbHas) M UHAMKATOP 3a4epXXKNU CUHXPOHM3aLMn
(ropu3oHTanbHas) NOKa3bIBAKOT NOSIOXKEHUE TpUrrepa CUrHana.

Kypcopbl noka3biBaloT, rae O6blIM  yCTAHOBJIEHbl TOYKM U3MepeHus. [lepemewanTe
Kypcopbl, 4TO6bl 6LICTPO NepeMecTUTb TOUKY U3MEepeHUs.

JeckpunTopbl KaHanoB BKAOYAOT aHasnoroeble kaHanbl (Cl1 ~ C4), umdpoBble KaHanbl
(D), matemaTtndeckme (M) u onopHble (Ref). OHM pacnonoxeHbl noa o06M1acTbi0 CETKM,
nokasblBas MapameTpbl COOTBETCTBYHOLWMX ocuunnorpamm. [pUKOCHOBEHWE K AECKpUNTOpam
OTKPbIBAET ANANIOrOBOE OKHO.

OeckpunTtopbl Timebase u Trigger oTobpaxaloT BpeMeHHble napaMeTpbl U napameTpsbl
CUHXpOHU3auuun. [IpUKOCHOBEHME K [AeCKpUnTopaM OTKPbIBAeT AMasfioroBoe OKHO AN
BbIGpaHHOro anemMeHTa.
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9.2 MaHenb rnaBHOro MeHHO

MaHenb MeHK C BbiNadawWMMM CNMCKaMM (YHKUUMA MNO3BOMSET MNOAYYUTb AOCTYMN K
AManoroBbiIM OKHaM HacTpoilku ocuunnorpada. Bce ¢dyHKUMM AOCTYNHbI Yyepe3 CTPOKY MEHI0
Monb3oBaTeNnb MOXET MONYUYUTb AOCTYN K 6ONbLIMHCTBY MEHI, UCMOJSb3yS KHOMKW Ha JMLEBOM
naHenu Unn AeCcKpunTopbl Ha 3KpaHe ocuuniorpada.

OnuncaHHble HUXe onepaunn AOCTYMHbl TONIbKO YEpPE3 CTPOKY MEHIO:

Utility/YTunutbl>Help/Momoulb

Acquire/C6opUHD >Sequence/CermeHTMpOBaHHAsA pa3BepPTKaA

Acquire/C6opUHD >XY Mode/XY pexum

Analysis/AHann3 >Mask Test/[donyckoBbin KOHTpoNnb

Analysis/AHann3 >Bode Plot/Onarpamma boge

Analysis/AHann3 >Power Analysis/AHann3 MowHoOCTU

Analysis/AHann3 >Counter/YactoTomep

9.3 O6nactb ceTkm

O6nactb ceTkum oTobpa)kaeT ocuwanorpaMmbl curHana. Ocuumnnorpammbl MOryT ObITb
nepeMeLlleHbl NyTEM NEpeTackMBaHUA, a TakXe MacwTabupoBaHbl. Obnactb pa3geneHa Ha 8
BepTMKanbHbiX M 10 ropusoHTanbHbIX AeneHuin. [Monb3oBaTeNb MOXET HacTpoOUTb SPKOCTb
OoCUMANOrpaMMbl U KOHTPACT CETKN B MEHIO Npunbopa:

SpKoOCTb — >Intensity/FIpKJ'Iyqa
KoHTpacT - [Aucnnei> Graticule/SpkCeTku

Ha ceTke MoryT oTo6pa)aTbCs crieaytolme MapKepbl:

Mapkep YypOBHSA 3anycka pa3BepTKMU.

MonoXxeHne Mapkepa COOTBETCTBYET 3HAYEHUIO YPOBHS
3anycka. LiBeT Mapkepa COOTBETCTBYET LBETY KaHana-
NCTOYHMKA CUTHANa CUHXPOHM3ALINK.

MHamnkaTopa TOUKM 3anycKa pa3BepTKMU.
YKkasblBaeT NnosioXeHune TOUKM 3anycka Ha
ocuumnnorpamme.

Koraa Touka 3anycka HaxoauTcsl 3a npefenaMu skpaHa,
HanpaBneHue TpeyrosibHNUKa M3MEHSIETCA Ha TO4UKYy 3a
npeaenamm aKpaHa.

UHankaTop KaHana.

Pa3nuyuHble KaHanbl n COOTBETCTBYHOLINE UM
OCLMIJIOrpaMMbl MapKMpYHTCA WMHAMKATOpPaMM pasHOro
uBeTa.
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9.4 Odeckpuntop KaHana

A. Homep kaHana
b DCSO B. MHankaTop orpaHun4yeHus Monochbl
nponyckKaHus

A ] Cc
1.00V/div 3 " comporuenenne PO

D. HacTpolku BepTMKanbHOro OTK/IOHEHUS
1X 3 ON E. CmeweHne no BepTukanmu
F & £ F. UHankaTop HaCTpONKMu aenuntens
npobHuka

MHankaTop orpaHMYeHUA NOJI0Cbl NPONYCKaHUA:

B 3aBMCMMOCTM OT YCTaAHOBJIEHHOM OMUMW pacWIMPEHUs TMONOCbl MPOMycKaHus B
ocunmnnorpadax cepum AKNM-4129 nonoca nponyckaHms MoxXeT 6biTb orpaHuyeHa go 20 Mly
mnn ago 200 Mru.

E - orpaHudeHune 20 Mly
E - orpaHu4yeHune 200 MIry

- WHamkaTop BKAKOYEHUMM crnaxusawwero dunbtpa (anti-aliasing.) [daHHbIN
MHANKATOP AOCTYMEeH TOJIbKO B MoAensx C nosiol nponyckanms 500 Mlu. WHamkaTtop
BK/IIOYAETCS aBTOMATM4YeCKM B Tex CAy4dyasax Korga ocuwunsorpad He HaxoAUTCS B PEXUM
obbeaAnHeHMs KaHanoB a 4acTtoTa AUCKpeTM3auuMm MeHble wam pasBHa 1 [Tu. Tlonoca
nponyckaHmsa craa)xxmsatouwero dpunbtpa cocrasnsier 350 Mlu.

NHankaTopa HeT — noJsiHasa nosoca

MHaMKaToOp MHBEPTUPOBAHUA CUrHaNa:

- lHBepTMpOBaHME BKIIHOYEHO
NHamkaTop He ropuT — MHBEPTUPOBAHME HE BKJIOUEHO
CBs3b No BXOA4Y MU BXOAHOE COMpOTUBIEHNE

CS0

- Ceasb no Bxoay DC (oTKpbITbIM BXOA), BXOAHOE conpoTuBneHne 1 MOM

-

- Cs3b no Bxoay DC (oTKkpbITbI BX0OA), BXogHoe cornpoTuBieHne 50 OM

- CBsi3b no Bxoay AC (3akpbITbii BX04), BXOAHOe conpoTuBneHme 1 MOM

3,
=1 =

- CBs3b no Bxoay AC (3akpbITbil BX04), BXoAHOe conpoTtuBneHmne 50 Om

Gl
-

d
- 3eMng

KoachdbuvumeHT OTKNIOHEHUMS MO BepTUKaNU - 3HadeHue [eNleHUs Kaxaon s4enku
CeTKW dKpaHa no BepTuUKanu.

Hanpumep, Koraa BepTuKasbHas wWwkana coctasnsetr 1,00 B / pen, nonHas wkana
ocumnnorpada cocrasnser 1,00 B / gen * 8 nen = 8 B.

CMmewieHme no Beptukanm - CMelleHMe KaHana B BepTMKasibHOM HanpasneHun. Korga
BepTMKanbHoe cMmelleHne paBHo 0, MHAMKATOP CMELWEeHWs KaHana HaxoauTca B cepeauHe
BEpTMKaNbHOM OCWU.

Hactpoitka penutensa npo6HuMKa - YCTaHOBUTb KOIDPUUMEHT aenutenss npobHuka,
yTobbl OH COOTBETCTBOBAN (PaKTUUYecKoMy aenutento npobHuka. Ocumnnorpad aBTOMaTU4YeECKU
paccuyMTbiBaE€T BEPTUKAJIbHYIO LWIKany B COOTBETCTBUU C KO3IPDUUMNEHTOM AennTens npobHuka.
Hanpumep, BepTukanbHbIM MacwTab ocumnnorpada coctaensetr 100 mB / aen c ocnabneHnem
1X, n 1 B / pen, ecnnm koadpduumeHt ocnabnenms wunsmeHsetca Ha 10X. lpu ycTaHoBKe
cTaHgapTHoro 10-kpaTHOro naccMBHOro MNpPobHMKaA C WU3MEpUTENbHOW KeMMOW NpobHuMKa
ocumnnorpad aBToMaTU4yeCcKkn yCTaHOBUT KO3 duULUMeHT Ha 10-KpaTHbINA.

- 1:1 lMpuMeHsieTCca nNpu MNpSAMbIX COEAMHEHUAX KOaKCuanbHbIM Kkabenem wunwm
NacCMBHbLIM MPOBHUKOM.
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10X

100;{ - 100:1 - ocnabneHue BxogHOro curHana B 100 pa3. Mcnonb3yeTcss Ha
BbICOKOBOJIbTHbIX NPO6HMKaX

- 10:1 - npumMeHseTcs Ha 60MbLNHCTBE aKTUBHbBIX U MACCUBHbIX MPOOHMKaX.

- - py4yHom Bbibop ko3 dpuumeHTa genutens npobHuka

9.5 PasBepTka U CMHXpOHM3aUMA

Timebase A. 3agepxka 3anycka
) B. PasBepTka no ropmsoHTanm
A OOOS SOOUS/dIV B C. Konm4yecTtBo OTCYETOB Ha 3KpaHe

D. Anckpetmnsauyuns

¢ 25 0MS 5.00GS/s s

3apep>xka 3anycka - CMeweHne o BPeMeHU NoMoXeHusa Tpurrepa (Touka
cpabaTtbiBaHusa). Korga 3apepxka 3anycka pasHa 0, nHAMKATOP 3a4epXKK 3anycka HaxoauTcs
B LEHTpe ropmM30oHTasbHOM Oocm 0bnacTn ceTku.

PasBepTka - BpeMs KaXaoro AefieHns CeTku no ropmsoHTanun. Hanpumep, ecnmn macwTab
coctaenser 500 Mkc / pen, BpeMs Kaxgon cetkm coctaBnsetr 500 MKC, a MOAHO3KPaHHbIN
AvanasoH BpeMeHu ocumnnorpada cocrasnset 500 mkc / gen * 10 gen = 5 Mmc.

KonunuectBo otcuetoB - KonmuyectBo oTobpa)kaeMbiX Ha 3KpaHe oTcyeToB (Touek
BbI6OpKMK).

Onckpetusauus - Tekyllee 3Ha4YeHMe AUCKpeTM3aumn (CKOpoCTM BbIGOPKM).

. ICTOYHUK CMHXpOHM3aLMK

. Tnn CBA3U CUHXPOHU3aLUN

. PexxnMm cmHxpoHusaumnm

. YpOBEHb CMHXPOHN3aLUN
Bua cMHXpOHM3aUmun
®poHT 3anycka

Trigger  4C1DC,

Auto

MmO O W >

NCTOYHNK CUHXPOHM3aLUN -

C1~C4 - KaHanol 1.4

EXT - BHewHAsd CMHXpOHM3aLums

EXT/5 - 5 KpaTHbI/ aTTeH0aTop BHELWHEN CUHXPOHM3aUNK

AC Line - lNepeMeHHOE Hanps>eHne NUTalLWen ceTu

DO~D15 - Lindposbie kaHanbl 0-15

Tvun CBA3M CUMHXPOHMU3AUMM — TUN CBA3UN CUHXPOHM3aUMU. HacTpanBaeTcsa TOJSIbKO Mpu
C1~C4 v EXT unun EXT/5

DC (OTkpbITbii BXx0pA) - Bce yacToTHble cOCTaBnsiOWMe CUrHana cBsiaHbl C
Lenbto 3anycka Ass BbICOKOYACTOTHbLIX MMMNY/bCOB WAW TaM, rAe MCMNoSib30BaHME CBS3U
Mo NepeMeHHOMY TOKY CMeCTUT 3 PEKTUBHbLIA YPOBEHb 3anycka.

AC (3akpbiTbiit Bxop) - EMKocTHas cBaA3b No Bxoay. OTcevyeHMe MNOCTOSIHHOM
CoCTaBAsiloLen. nogasneHne yactot Hmxe 20 Iy,

HFR (BY cdunbtp) - (nogasneHne BY) CBA3b 4Yepe3 HM3KOYACTOTHbIA UIbTP,
nodasnsawwWwmMn  4vactotbl cBblwle 600 klu. T[MpuMeHseTca ANS  CUHXPOHU3aUUK
HM3KOYaCTOTHbIX CUIHaNOB.

LFR (HY d¢dunbtp) - (nogasneHne HY) CBSA3b N0 BXoAy 4epe3 eMKOCTHOM
BbICOKOYACTOTHbIN DUNbTP; OTCEYEHME MOCTOSHHOM COCTaBAsKOLWEN, nogaBaeHne 4yactot
Hxe 1,2 MIu. MNMpuMmeHaeTca AN MOBbIWEHUS CTabUbHOCTM 3anycka Ha CPeaHuX U
BbICOKMX YacToTax.
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Pe>XxMM CMHXpOHM3auumn
Auto/ABTO: ocuunnorpad 6ypetr paboTaTb HenpepbiBHO. BHyTpeHHWIA Tanmep
3anycKaeT pa3BepTKy MO WCTEYEHWW 3a4aHHOro nepuoga BPEMEHW, MOSTOMY AUCMEN
NOCTOSAHHO OB6HOBMSIETCS. DTO NOJIE3HO MNPV NEPBOM aHanM3e HEeM3BEeCTHbIX CUrHanoB. B
NPOTUBHOM Crlydae, npu obHapyXXeHuM 3anyckarouwero cobbiTus yaoBNETBOPSIOLLErO
HacTpolKkaM CMHXpOHM3auun, pexmnm Auto paboTtaeT Tak xe, kak Normal.
Normal/Xaywuin: 3anyck nNpoucxoauT, TOJNIbKO €CNM  BXOAHOM  cuUrHan
COOTBETCTBYET YC/MOBMIO 3anycka. B npoTMBHOM cnyyae, Ha 23KpaHe npubopa
oTobpaxkaeTcs NoC/eaHUN 3aXBaYeHHbIN CUHXPOHU3MPOBAHHbLIN CUTHas.
Stop/Cron octaHaBnmBaeT cbop M oTobpakaeT Noc/ieaHUN 3aXBaYeHHbIN CUrHan.
YpoBeHb CUHXPOHM3aUMU - YPOBEHb HAMpPSXXEHUS UCTOYHUKA WUAN YPOBHU, KOTOPbIE
OTMeYaloT nopor cpabaTbiBaHMS Tpurrepa. YpPOBHW 3amnycka, YKasblBalOTCA B BOMbTax W
OCTalTCA HEU3MEHHbIMU MpPU M3MeHeHUn KoaddUUMEHTA OTKJIOHEHUS WM BEPTUKANBLHOIO
CMeLleHus.
Bua CUMHXpOHM3auumn - Bce BMObI CMHXPOHM3auUMWM OMUCaHbI B pasjene
«CUHXpOHU3aLMa» 4aHHOMo pyKOBOACTBA.
®PpoHT 3anycka — Bo3MoxHOCTN no BbI6GOpY DpOHTa CUrHasma CUMHXPOHMU3ALUMN OMNUCaHbI B
pasgene «CMHXpoHM3aumMsa» A4aHHOrO pyKOBOACTBA.

9.6 Avnanorosoe OKHO
Jnanorosoe oKHO B NMpaBOW 4YacCTM 3KpaHa SABNSeTCS OCHOBHOM 061acTbio AN1S HAaCTPOMKMU
napaMeTpoB BblibpaHHON YHKLUN.
E C1 A

Channel

A. 3aronoBok. lpUKOCHOBEHWE K MaHenmu
MOXET CKPbITb AMANIOroBOE OKHO, @ Npwu
NMOBTOPHOM  MPUKOCHOBEHMN  MOXHO DC
OTKpPbITb ANANIOroBOE OKHO.

Coupling

BW Limit

B. O6bnactb HacTpoOMKM NapaMeTposB. Full

@ Probe

C. Nonoca npokpyTkn. Koraa napaMmeTpsbl

npesbiWalT oTobpaxkaembllii AManasoH, 10X
oTobpaxaeTcs CUHSIS nosioca

NpokpyTku. [epemelwias, ABUMXKEHUEM Impedance
NponncCTbiBaHUs,  obnacte  Aunasnora

BBEPX WIN BHMU3 MUKW Bpallas KOJECUKo
MbILKX, MOXHO nMepentn K obnactuy,
KoTopas He oTobpaxaeTcs.

9.6.1 HacTpoi¥ika napaMeTpoB

Ocumnnorpadbl cepn AKUM-4129 npenoctaBnaoT HECKOMIbKO pa3/iMyHbIX cnocoboB BBOAA
/ BblbOpa napamMeTpoB:

Mepexknroyartenob: yCTaHaB/uBaeT
napameTpbl C ABYMSA COCTOSHUAMMU, TaKUMU Kak
BKJ1IOUEHNE Zniz OTKAIOYEeHMEe  PyHKUNK.
KocHutecb obnactu nepekntoyeHus, 4Tobbl
nepenTn N3 0gHOro COCTOSHUS B ApYyroe.
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Cnucok: YCTaHOBKa
napaMeTpoB c 6onee 4em AByMS
napamMeTpaMn, TakKMMU KaK CBSA3b

BXoAa. KocHuTech obnactu
napamMeTpoB n Bbibepute
OXWAaeMbli BapuaHT BO

BCnabliBalOWeEM CNNCKeE.

BupTtyanbHas KNaBuaTypa:
yCTaHaBNMBaeT MNapaMeTpbl C  YWUC/IOBbIM
3HauyeHneM. KocHuTecb o6nacTv napameTpos, U
napaMeTp MOXHO OTpEerysiMpoBaTb C MOMOLLbIO
YHMBEpPCANbHOrO peryfnsatopa Ha nepeaHen
NnaHesn; CHoBa KOCHUTECb 3KpaHa W MOSIBUTCA
BMpTYyaNbHasa KnasuaTypa:

Enter

Max

Default

Min

B KkauecTBe npuMepa pacCMOTpeH MOpsSAOK AEUCTBUM ANs  HACTPOMKKM NapaMeTpa
Deskew/BblpaBHMBaHME aHanOroBoro KaHasja: ecin O0XuAaemoe 3HayeHue CMelleHus
coctaBnsieT 65 Hc, BBeauTe «65» Ha BMpPTyanbHOM KnaBmaType, a 3aTeM Bblibepute eamMHuuy n,
yTO6bI 3aBeplwnTb onepauuvto. Ha BupTyanbHOM KlaBuaType MPUKOCHOBEHME K KHomkam Max,
Min n Default 6biCcTpo ycTaHaBnMBaeT 4/19 NapaMeTpa MakCMMasibHOE, MUHMMAsibHOE 3HadeHue
N 3Ha4YeHMe No YMOJTHaHUIO.

9.6.2 3akpbiTUe OKHA HACTPOMKMU NapaMeTpoB

Korga awanoroBoe OKHO OTKPbITO, obnacTb ceTkn 6yaeT cxaTa ropusoHTasibHO, mnocne
HaCTpOlMKM NapaMeTpoB, 4YTobbl 406UTbCA Hamnydwero agdekTta oTtobpaxeHns popMbl cMrHana,
MOXHO KOCHWUTbCSI CTPOKM 3arosioBKa B BEPXHEM MpaBOM yrnay, 4Tobbl CKpbITb AMANOroBoe OKHO.
NMpUKOCHOBEHME K HEMY CHOBa OTKPOET AMAanoroBoe OKHO.

Onanorosoe OKHO OTKPbITO
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9.7 XecTbl Ha 3KpaHe
OcumnnorpaMmMmbl, Kypcopbl 1 YPOBEHb CUMHXPOHMU3ALUN MOXHO perynnmposaTb C NMOMOLLbIO
CEHCOpPHbIX XecToB B 061acTn ceTKu.

MepeTawmTte curHan BJEBO M BMpaso, Cxatnme U1 pacTsXeHue CcurHana no
yTo6bl NMEpeMecTUTb €ro MNno FOpPU3OHTaSIbHOW TrOpPU3OHTanNM, 4YTobbl WM3MEHUTb MacwTab
ocu BPEMEHHOW WKasbl

MepeTawmte curHan BBEPX W BHU3, CxaTve UM pacTsXeHue curHana no
4yTO6bl NEpPEMECTUTb ero No BepTUKanu BepTMKanuM, 4Ytobbl  M3MeHUTb  MacwTab
BEPTMKaIbHOIro YCUIEHUS]

KocHuTecb u nepetawmTe Kypcop, 4Tobbl KocHutecb © nepetawmTte obnactb
nepemMecTunTb ero MHdOopMaunm Kypcopa, 4Tobbl 0OAHOBPEMEHHO
nepemMecTuTb Napy KypcopoB.

9.8 YnpasneHue C NOMOLLbIO MbILLX U KJ1aBUaTypbl

Monb3oBaTenbCckMin  MHTepdenc  ocumnnorpados  cepum  AKWUM-4129 Tak ke
noaAep>XuBaeT yrnpasneHuMeM Mbiwblo. Ecnn k ocumnnorpady noaknoyeHa USB-Mbilwb, Bbl
MOXETe LWeNKHYTb MbIWbio MO 06bekTy, a He KacaTbCcad obbekTa. AHaNOMM4yHO, ecnu
noaknto4yeHa knasmatypa USB, Bbl MOXeTe WCMNONb30BaTb KnaBuaTypy ANs BBOAA CUMBOJIOB
BMECTO MCMOJSIb30BaHUS BUPTYyanbHON KiaBuaTypbl.

9.9 Bbi60p si3bika
HaxaTb >System Setting/Cuctem Hactp>Language/fA3bik, 4TO6bI BbIGpaTh

A3bIK.
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10 OPIrAHbI YNPABJIEHUA HA NEPEAHEN NAHENU

10.1 O630p
(-~ = & (=
3 B8 (B &

Bce pyykum Ha nepegHen

JlvueBass NaHenb npeaHasHavyeHa Aans
ynpaB/ieHNs OCHOBHbIMM  dYyHKUMsSMK 6e3
HeobxoaAnMMoCTHU OTKpbIBaTb MEHH0
nporpaMmHoro obecneyeHuns. BoNbWMHCTBO
3/1IeMEHTOB YNnpaB/ieHUs Ha nepeaHen NaHenm

' ayébnupyoT  @yHKUMKW, AOCTyrMHble 4epes
CEHCOPHbIW ANcnien, HO onepauus
BbINonHSAeTCs bbicTpee.

MHOroMYyHKLMOHaNbHbI. X MOXHO HaXuMmaTb
M BpawaTtb. HaxaTune Ha Ppyuky 6bICTPO
BbI3bIBAET OMNpPeAeNeHHYI0 (YHKLUMIO, O YeM
noZcKa3biBaeT NMMKTOrpaMMa psiioM C PyYKOW.

naHenun VMM )
\ ,'/

%

10.2 YnpasneHue OTK/IOHEHUEeM

A.

Y i

o 0 -

0 C

‘! OnopH Q
E

no BepTukKanm

Korga kaHan OTKAOYEH, HaxaTb KHOMKY KaHana, 4Tobbl
BK/IIOUNTL ero. Korga kKaHan BKJ/IHOYEH U aKTUBUPOBAH,
HaXkaTb KHOMKY, YTOObI OTK/OUYUTL €ro.

HaxaTb KHOMKY ANA BKAKOYEHUS UMPPOBbIX KaHanos u
OTKPbITUA Ananorosoro okHa LNOP. NosTopHOe HaxaTue
KHOMKW OTK/oYaeT undpoBble KaHanbl.

HaxxaTb KHOMKY AN8 BKJKYEHUS KaHajla MaTeMaTukun u
OTKPbITUA  AMANoOroBoro OKHa . NoBTOpHOE
Ha)kaTue KHOMKM OTKJIloYaeT MaTteMaTUYecKmne KaHasbl.

. HaxaTb kHoOMKy, 4TO06bl BONTM B MeH paboTbl C

OMOPHbLIMK OcLUMIorpaMmaMm. HaxaTb ewe pas, yTobbl
OTK/IOUUTL DYHKLMIO.

. B-MB/V-mV  (BonbT/men)-  perynatop M KHOMKa

YCTaHOBKK KO3 PuuMeHTa OTK/IOHEHMS BblBpaHHOro
KaHana. BpaweHue perynatTopa W3MeHsieT 3HaudeHue
KoapnumeHTa OTKNOHEHMS «rpybo». MNpu HaxaTum Ha
perynsatop, ocuumnnorpad nepeknyvaeTcs B PeXuM
M3MEHEeHUs  3HayeHus  KoadduumeHTa  OTKIIOHEHUSN



«MNNaBHO». 3Ha4yeHue BblOpaHHOro pexuMa «rpy6o» wunam
«nnaBHO» oTo6pa)kaeTcs TONbKO B 3KpPaHHOM MeHt. [ns
BO3BpaTa B pexuMm «rpybo» HaxaTb Ha perynatop ewle
pas.

F. BeptukanbHoe CwmeweHune/Position - kHonka w perynatop. BpaweHune perynatopa
Npou3BOAMT CMELleHMEe JWUHWU pa3BepTKM BbIOpaHHOro KaHajia B BepTUMKalbHOM
Harnpas/ieHUN. HaxxaTtme Ha perynatop npouM3BOAUT YCTAHOBKY CMELWEeHUs B HyJieBoe
3Ha4vyeHune (NMMHUSA pa3BepTKM YCTaHaBAMBaeTCa B LEHTP dKpaHa).

10.3 VYnpaBneHue OTKJIOHEHMWEM MO FrOPU3OHTANIN
A. c-HC (Bpemsi/deneHne)- perynatop W KHOMKa
YCTaHOBKW  BpeMeHM  pasBepTkn. BpaweHwue
perynsatopa M3MeHsleT 3HadyeHue Ko3adduumeHTa
pa3BepTKkM. HaxaTue Ha perynstop npousBoauT K
NnepeksIlOYEHNI0 B pexuMa BblaeNleHUs OoKHa Ans
pactsxku (OkHO). PacTsxka ocyLecTBnsieTcs B
3KpaHHOM MeHto. Ecnu 3HauveHme koadduumeHTa
pa3BepTkn 6blI0 M3MEHEHO MOoC/e OCTaHOBKM
cbopa wHdopMauumm, aOnNa  BO3BpALLEHUS K
Pactax UCXOAHOMY 3HAUYEHUK HaXxaTb Ha perynarop
S «Bpems/neneHne». [MoBTOpHOE  HaxaTue Ha
perynatop B pexXuMe pacTsSXKKM nepekardaer

e OKHa, Mexnay 06WMM BUAOM U KOHOM PaCTSXKW.

Perucr
g B. KHONKa BK/IIOYEHUA WAN BbIKAKOYEHUS QYHKUUSA

pacTtsxku (ZOOM) mcnonb3yeTcs ons yBen4vyeHus
BblAE/IEHHOW YacTn OCUMIA0OrpaMMbl U AeTaslbHOrO
N3y4dyeHns curHana.

A
v

>0<

C. KHonka 6bICTpOro nepeknio4yeHns B pexuM caMonucua. Pexxnm camonucua AoCTyneH Ans
kKoadduuneHTa passepTkum ot 50 mMc/aen.

D. l'opmsoHTanbHoe CMeweHne/Position - kHomka w perynsaTop. BpaweHue perynsitopa
NpOU3BOAMUT K CMELLEHUNIO TIMHUU PAa3BEPTKU B FrOPU30OHTAIbHOM HanpasfieHun (M3MeHeHne
BPEMEHHOW 33a4EpXKW MO OTHOWEHWUK K UEHTpPasbHOW TFOPU3OHTaNbHON nAnHUK). Ong
YCTaHOBKW HYJIEBOr0 3HaYeHMs 3a4EPXKN HakaTb Ha perynartop.

lpn perynupoBKe BpeMEHU 3aflePXKU [epeMeLaeTcs To4uyka cpabartbiBaHus
(nepeBepHYyThIV TPEYrOJIbHUK) 10 FOPU30HTA/IN M MOKa3bIBAET MHBOPMaLMIO, KaK Aa/1eKO0
AaHHas To4Ka HaxoAauTcsl OT Ha4yasia OTCYeTa BPEMEHU.

Bce cobbiTug, KOTOpble oTObpaxalTcs cnesBa OT TOYKWM 3anycka, npousownm Ao
cpabaTbiBaHMS CXEMbl CUHXPOHM3aLUMN. DTN CObbITUS Ha3blBAlOTCS NpeA3anyCcKoM.

Bce cobbiTna cripaBa OT TOYKM 3arycka Ha3blBatOTCs Mocse3anyCcKoM. [unana3oH
BO3MOXHOMN YyCTaHOBKM 33[4EPXKKN 3arlycka 3aBUCUT OT BbI6paHHOro KosgpouumeHTa
pasBepPTKN U AJSINHbI NaMsITH.

Mpn HacTpokax BpeMEeHHOW pa3BepTkW, npesblwawwmx 50 Mc / gen,
peKoMeHAyeTCs YCTaHOBUTb ocuuaaorpad B pexum camonucua, 4tobbl popma curHana
oTobparkanacb B peasibHOM BPEMEHU.

B pexuMme camonucua ocuuanorpaMMa mMensieHHo oTobpaaeTcs Ha 3KpaHe crnpaBsa
Haneso. MNpn BKAKOYEHUU pexuMa caMmonucua KoadpdUUMEHT pasBepTKN aBTOMaTUYECKHU
yCcTaHaBnueaeTcs Ha 50 mc/men, ecnn paHee 6bina BkaoveHa 6onee 6bicTpas
pasBepTKa, WIM He U3MeHsieTCs, ecnn pasBepTka bbina 6onee 50 mc/pgen. B pexume
camonucua CUHXPOHM3aUMSA OTCYTCTBYET, YPOBEHb CUMHXPOHM3auUUu He oTobpaxaeTcs.
®OUKCMPOBAHHOM TOYKOW OTCYETa SABASETCA NpaBblA Yron 3KpaHa U OTHOCUTCS K AAHHOMY
MOMEHTY BpeMeHW. Tak KakK Ha 3KpaH BbIBOAUTCA HE CUHXPOHU3UPOBAHHbLIN CUrHan,
cnepoBaTenibHO, He oTobpa)kaeTcsa npeasanyck.
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10.4 YnpaBneHue CMHXpPOHM3auuen

M m

ST

it YpoBeHu

M

eHo :

CHIXD A\ ’K"% G
. ABTO OpnHokp

L ; _ZG lotos

Cu r:xp

. OTKpbIBaeT ANanoroBoe OKHO HACTPOMKN CUHXPOHU3ALMN.
. ABTO (AUTO): 3TOT pexumMm pa3BepTKM MN03BOASET ocuunnorpady perncrpuposaTb

JaXe Te CUrHasbl, KOTOpble HE COOTBETCTBYHT YC/N0BUK 3anycka. lpu oTCyTCTBUM
CUrHana COOTBETCTBYIOLWEro yCnoBMsIM 3anycka, ocuwnnorpad yepes onpeaeneHHbli
nepuoa (Kak onpeaenieHo HACTPOMKOW ASIMTENbHOCTU pa3BepTKU), npou3BeaeTt
camosanyck. B cnyyae Takoro @opcMpoBaHHOrO 3amnycka Mpouecc oTobpa)keHus
OCUMNINIOrpaMMbl Ha 3KpaHe HWKaAK He CBA3aH C CaMMM CUrHanAoM, MO3TOMY ecnu
NOSIBASIETCS CUIHaNA COOTBETCTBYHLWMIN YCIOBUAM 3anycka, TO n3obpaxeHne Ha sKpaHe
CTaHoBATCA cTabunbHbIM. Jlobol dakTop, BbI3biBalOWMA HECTabuNbHOCTb (OpPMBbI
curHana, Moxet 6biTb OBbHapyXeH B pexmMme aBTOMaATUYECKOro 3anycka, Hanpumep,
npuv NpoBepKe BbIX04a UCTOYHMKA MUTAHMUS.

. OAHOKPATHBbIN (Single): B pexuMe oaHOKPATHOrO 3anycka Nocne HaXaTusi KHOMKM

ocunmnnorpad XAET BbINOSIHEHMSA YCAOBMIK 3anycka. [pu MX BbIMNOSHEHUN
ocumnnorpad perncrtpupyer ogHy @OpMy cCurHama v ocTaHaBnmBaeTcs. [MOBTOpPHbIN
OAHOKpPATHbIA 3anyCcK BO3MOXEH MPU HaXaTun Ha KHonky |OgHOKP|.

KAYIWMIA (Normal): xaywmii pexuM nepesoauT ocumnnorpad B pexuM oXuaaHus

BbIMNOJIHEHUSA YCNOBUIA CUHXPOHM3auMKM U ocumnnorpad 6yaer perncrtpuposaTb GoOpMy
CUIHaNoOB TOJIbKO MPW BbINOJSIHEHMM YCIOBUI 3anycka. lNpu OTCYTCTBUMM 3TUX YCNOBUMA
ocumnnorpad XAET MX MNOSIBIEHUS W Ha 3KpaHE COXpaHsieTCs npeablaylias
ocuuanorpamma.

. PerynnpoBka ypoOBHS 3anycka, Ha)katme, yCTaHOBUT ypoBeHb Ha 50% curHana.
. MHamkaumsa cocTtosHMSA CxeMbl CUMHXpOHM3auun. [oput cBetoamon Ready/TotoB -

rOTOBHOCTb K 3anycKy, roput ceetoanoa Trig’d/CnHXp — CMHXPOHM3auuMsa curHana.

10.5 KHonka [Myck/Cron

”~ Onsa 3anycka/octaHoBku cbopa uHdboOpMaumm HeobxoauMMo

ﬂycx NCNONb30BaTbh KHOMKM unm [0gHoKp).

'C'?O‘E CBeueHne KHOMKu ck/CTon| »XenTbIM LBETOM O3HA4YaeT, 4To
cbop MHMOpMauUMK 3anyuweH, AaHHble oTO6pasAaTca Ha 3KpaHe
npubéopa npu BbINO/IHEHUM YCNOBUS CUHXPOHM3auun. [Ons
OCTaHOBKM cbopa paHHbIX HeobxoAMMO HaxaTb  KHOMKY
Myck/Crorn|. Mocne ocTaHoBKM cBopa [aHHBIX Ha 3KpaHe
oTobpasnTca nocnegHsas 3axBavyeHHas ocuuaorpaMma.
CBeueHMe KHOMKKU KpacCHbIM LBETOM O3Ha4aeT, 4yTo
cbop vHpopMaunm octaHoBneH. B BepxHeM NeBOM yrny psaom C
AKWNN oTobpaxaeTcd WKOHKaA . Ansa 3anycka cbopa
WHdOopMaUnmM HeobXoAMMO NOBTOPHO HaXaTb KHOMKY HQCK/CTOI'I.

10.6 KHonka [ABTO YcT]
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10.7 [OononHutenbHble (pyHKUNU

Mouck Ynpas cmpuu

nexonu Q

A. - KHOMKa BKJIOYEHUS WAM BbIK/IIOYEHNS CIJYHKLI,VIVI onucka. JdaHHaa dyHKUMS
Nno3BONSIET MCKaTb CO6bITMSA, MO YCNOBMSAM 3a4aHbiM MoOJfib30BaTesnieM, pe3ysbTaTbl
oTob6paxkaloTcs C CMMBOJIOM 6€510ro TpeyronbHuMKa.

B. [YnpaBg| - KHOMKa BK/AOYEHUS UM BbIKIIOYEHUS DYHKLUM HAaBUraumm.

C. ctopus| — KHOMKWM W MHAMKaTOp MNepexoja B pexuMm npegbictopun. Ocuwmnnorpad
no3ponseT 3anncatb 4o 90000 ocumnnnorpamm.

D. - KHOMKa BKJ/IOYEHUSA-BbIK/IKOUYEHNS pexnma [AeKoAMPOBaHUS AaHHbIX
nocnegosaTesnibHbiX npoTtokonos I2C, SPI, UART, CAN, LIN B craHgapTHOM
KOMMJIEKTaUMK, U nogdepxka onunmoHanbHbix npotokonoB CAN FD, FlexRay, 12S, wu
MIL-STD-1553B.

10.8 YnpaBneHusa Kypcopamm

Kypcopbi

A. HaxaTb KHOMKY, YTO6bl BK/IIOUMTb KYpPCOPbl U OTKPbITb AMaNOroBoe OKHO
HaCTPOMKWN KYypCOpPOB.

B. MoBepHYTb pyuKy, 4TOObI MepeMecTuTb BbIbpaHHbIN KypCop; HaXMuTe,
yTO6bI BEIGpATL APYro Kypcop, Ha)xkaTb ewe pa3 4yTo 6bl BbibpaTh
OZHOBPEMEHHO AiBa Kpycopa.

10.9 yHuBepcaanbm perynsatop
7 p 1. PerynnpoBka ApKocCTMm.

Mpn  OTCYTCTBMM  BCMJbIBAKOWMX  MEHIW, BpaweHue perynaTtopa
OCYLLEeCTBNSET peryJnMpoBKy SpPKOCTU JIMHUW pa3BepTKU. SPKOCTb Jfy4a
oTobpaxaetcs Ha XKW B npoueHTax OT MakcuMMasnbHOro 3HaveHus (100% -
0%).

2. Bbibop noamMeH10.

Mpwn Hannuymnu BCM/bIBAOWMX  MEHIO, BpalleHne  perynsiTopa
OCYLLUEeCTBNSIET BbIOOP 3HAYEHUW W3 BCMJbLIBAKOWENO MEHI0, Ha)XaTue Ha
KHOMKY ocylwecTBnseT Bbl6Op 3a4aHHOro 3HayveHus. Ecnm npu Hanuuum
BCM/IbIBAIOLWEro MeHH BblbpaTb COOTBETCTBYHOLWMA MYHKT, HO He HaxaTb
perynsatop, To yepe3 5..10 cekyHA npom3ongeT aBToBbI6Op napameTpa.

3. IaMeHeHMe napaMeTpoB.

BpalwieHve perynstopa, nocne Bbibopa Kakoro-nvb6o napaMeTpa B MeH, NpuBeaeT K
M3MEHEHUIO ero 3HayeHus. [OoBOPOT MO YaCOBOW CTpesike yBeNMuYMBaAeT 3HayeHue, MoBOpoOT
NMPOTMB YaCcOBOW CTPEsIKM yMEHbLUaeT 3HayeHue. TakK e perynsaTop MOXHO MCMonb30BaTb ASs
N3MEHEHMSA MacliTaba MU CMeLLEeHNS OMOPHbIX U MaTeEMaTUUYECKUX OCLUIOrpaMM.

10.10 KHONKKM MEHI0 OCHOBHbIX (PyHKLNN

T
Vl:mep N3MEP| BkntouyaeT / OTKNOUYAET U3MEPEHUS U BbI3bIBAET AMNASIOMOBOE
L OKHO N3MEPEHUE.
MEYATD| BoinonHAeT coXxpaHeHne CHMMKa 3KpaHa Ha BHeWHeM
MNevars yCTpOWCTBe XpaHeHus. MoaaepxvBaeMblii popmaT BkIoYaeT B cebs .bmp \

.Jpg \ .png.
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Cenc
IKpaH

Hay

6poc

Céop
Wugp

- Bucnnes

3anuce
Bbizos

YTHAKTSI

leweparop

~

CEHC 3KPAH)| BkntouyaeT / OTKNOUYAEeT CEHCOPHbIN 3KpaH. CBeToanon

Ha KHOMKe 3aropaeTtcs, 4YTobbl MoKa3aTb, YTO CEHCOPHbIN 3KpaH paboTaerT.

HAY YCT| CébpacbiBaeT ocumnnorpad K KOHPUrypaumum no yMoayaHumio.

CBPOC| OuunwaeTt gaHHble nnm otobpaxkaeT Ux 3a HECKOJIbKO LIMKIIOB,
BKJ1lOYAs NOCTOSHCTBO OTOBpaXKeHusi, CTaTUCTUKY U3MEPEHWNIA, CPeaHIoL
pa3BEPTKY U CTAaTUCTUKY MPOXOXAEHUS / Heyaauun.

CE0P VMH®| Bbi3biBaeT gnanorosoe okHo cbopa nHpopmMaumu.

AVCMNEWN HaxaTb KHOMKY, YTO6bl BbI3BaTb AManoroBoe OKHO
HacTpoek amcnnes. BTopbiM HaxaTMeM aKTUBUPYETCSA pPexXuM
nocrecBevyeHus.

BAMUCb BbI3OB| BbisbiBaeT ananorosoe okHO SAVE / RECALL.
3anucb / Bbi30B.

YTUJINTDI| Boi3biBaeT AnanoroBoe OKHO YTUIIUT.

IFEHEP CUIHAJIOB| Bbi3biBaeT AnManoroBoe okHO reHepaTopa
curHanos (AWG). CeBeToamon Ha KHOMKE 3aropaeTcsl, yKa3biBasi Ha TO, 4TO
BbIX0J reHepaTopa CUrHan0B BK/OYEH.




11 BAPUAHTbI AKTUBALIMN ®YHKLNA OCLUUIIJIOrPAGA

OaHu 1 Te xe PyHKUMN B ocumnnorpade MoXHO akTUBMPOBaTb pas/IMUYHbIMK criocobamm

11.1 MaHenb MeHO

&p Utility ™ Trgger Cursors [, Measure 17 Acquire [ Display [E] Analysis

Ecnu Bbl 3HAKOMbI C PacnpoOCTPaHEHHbIMU COBPEMEHHBLIMW KOMMbIOTEPHLIMU NMpoOrpamMMamu,
Bbl MOXETe CHauyana Bbl6paTb YHKLUMIO B PAaCKpPbIBAOLLIEMCS MEHIO B CTPOKE MEHI0 B BEpXHei
yacTtu aucnes.

Hanpumep, 4To6bl OTKPbLITb AWANIOFOBOE OKHO HACTPOMKW CUHXPOHM3AUWKU, Bbl MOXETE
BbIMOJIHUTL CleAyloLlne Warn:

Trigger/CuHxp>Menu/MeH10

™ Trigger

Onepaunn ™MoryT 6biTb BbINOMHEHbI MO0 KacaHueMm, nmbo
Menu LLEeSTYKOM MbILN,

w

Zona. ..

5 Auto

Single

¥y MNoma

11.2 [Odeckpuntop
0Nna HacTpoMKKM KaHanoB, MaTeMaTUKU, CCbIIKW, BpeMeHHOW 6a3bl n Tpurrepa, B HUMXHeEN
4YacCTW dKpaHa eCTb ANanoroBble OKHa.
Hanpumep, ecnu KOCHYTbCS Nons Aeckpuntopa ynpasneHuem Rl C1DC
CUHXPOHM3aUnen, TO aKTUBUPYETCA [ANasioroBOE€ OKHO HacTpoMKu  [FXfe 0.00v
CUHXPOHU3aLMHN. Edge

Falling

11.3 KHONKM Ha nepeaHel NaHenm
BonbWMHCTBO (YyHKUMIA ocuunnorpada MOXHO Bbl3BaTb HENOCPEeACTBEHHO C MOMOLLbIO
KHOMOK 6bICTPOro A0oCTyna Ha nepeaHen naHenu.
YT0o6bl OTKPLITH  AMANOroBOE  OKHO  HACTPOMKW  CUHXPOHWU3aUUu
HeOBXOAMMO HaxaTb KHOMKY |MeH cuHxpl B o06nacTM ynpaBheHus
CUHXpOHU3aUMeNn Ha nepeaHeln naHenu.

Meuo
CHHXD
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12 BbICTPbI 3AXBAT CUTHANA

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

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

KHOMKEe 3aropuTcs WMHAMKATOP, M B HWMXXHEN 4acTu 3KpaHa 1

oTobpas3nTcs nose geckpuntopa kaHana 1.

2. HaxaTb KHOrMKY . Ocuunnnorpad aBTOMaTUYECKM
HacTpouT  KO3(MdUUMEHT  OTKJIOHEHMS, KO3 PnUneHT
pa3BepPTKM M YPOBEHb 3arnycka B COOTBETCTBMU C BXOAHbIM
curHanoMm, 4ytobbl MNOAYy4YUTb ONTMManbHOe oTobpaxkeHue

dopmMbl curHana.

ABTOMaTu4yeckass HacTpoMka He paboTaeT co BCeMM Tunamm CuUrHamnoB, OCOB6eHHO C
N3MEHSIIOWMMUCS BO BPEMEHU NAKeTaMU AaHHbIX WU MegaeHHbIMU curHanamm (<100 u). Ecnu
aBTOMaTU4yeckass HaCTpoMKa He MOXET YCTaHOBUTb OMTUManbHble HACTPOWKU, Bbl MOXeTe
BPYYHYIO HacTpOUTb KaHa/l BepTUKasSIbHOrO OTK/IOHEHWS, KaHan TrOpPU30HTa/IbHOr0 OTK/IOHEHUS
N CUCTEMY CUHXpOHM3auun. CM. Pasgenbl «OpraHbl ynpaBfieHWs KaHana BepTUKasbHOMo
OTKJ/TOHEHUA>, <<OpFaHbI ynpasneHn4a KaHasla TOPpU3O0OHTa/IbHOIr0O OTKJIOHEHUA» N <«KCUCTEMA
CUHXPOHU3ALMN>»,
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13 OPIrAHbIl YINPABJIEHNA KAHAJIA BEPTUKAJIbBHOIO OTKJIOHEHUSA

13.1 BknwuyeHue KaHana
13.1.1KHonkKa Ha nepefaHen NaHenm

HaxaTb KHOMKy KaHana (1-4), u4tobbl BKAKYUTbL COOTBETCTBYHOLWMIA KaHan. OKHO
AecKpunTopa KaHana, W AuanoroBoe OkKHO oTobpassaTcs Ha aucnnee. HaxaTb 3Ty XKe KHOMKY
eule pas, YTobbl OTKOUYNTL KaHarsl.
13.1.2KacaHue 3kpaHa

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

Select to add

w2

C4

Digital Math

Ref

&1

BknroueHue kaHana 1 Bbik/itoueHme kaHana 1

13.2 Hacrpoiika kaHana
KocHuTecb nonsi geckpunropa KaHana, NosiBUTCA BCMJ/biBaloLee ANanoroBoe OKHO.

A. MNone, oTobpaxatouee TeKyLWnin
KO3 DUUNEHT OTKIOHEHUS.
B. AV, CTpenku yrnpaB/eHuns

KO3 DULUNEHTOM OTK/IOHEHUS

C. YcTaHoBUTb  dnaxok ansa  rpybon
peryMpoBKM  UNM  CHATb  (DNaxok,
4YTOObI BK/IIOUNTL TOUYHYIO HACTPOMKY.

" D. OkHo, oTobpaxatuiee Tekyuee
osiion
1?1\/ A CcMeLleHune.
: E. A V¥V cTpenku ynpaBneHus cMeLlleHnem

F. KHONKa yCTaHOBKW CMELLEeHNd Ha HOoJb
G. KHonka KonmMpoBaHug HacTpOWMKMu
TeKyLlero KaHana Ha Apyrom kaHan

H. KHonka 6biCcTpOro npuUMeHeHus
c°pyg° F"’S“‘ppil*ym TeKyllero KaHana, Kak WCTOYHMKA, K
3aZlaHHON ornepauuu
Off I. KHonka oTkNo4YeHnd KaHan

| J. KHOMKa OTKpbITUSA MEHI0 KaHana

3HaueHne Koa(dULMEHTA OTKIOHEHUS MOXHO WU3MEHATb B OAHOM U3 ABYX PEXMMOB:
rpy6o0 wMAM  To4YHO. TOYHbIA pPEXUM pPEKOMEHAYeTCs WCMNoNb30BaTh AN8 TOro, 4TO 6bl
oTobpaxaemasi ¢dopMa curHana 3anosiHsna BecCb AWUCMIer, AN MaKCMMalbHOW TOYHOCTM
nsMepeHuii. Ocuunnorpad aBTOMaATUUYECKM MEPEKHOYAETCA B TOYHbIA PEXUM MPU U3MEHEHUU
KO3 ULNEHTA OTKIIOHEHUSA CEHCOPHbIM XECTOM CXXaTue UNU pacluupeHue.
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AKTMBaUMa KaHana Win KacaHue n B [AECKPUMTOpe BbI3blBaeT AMaIoOrOBOE OKHO
KaHana, otobpaxatowee 60nblIe NapaMeTpoB:

8 ci

Channel
A. BKNOUNTb / BbIKIOUYNTb KaHan

o)

. Cea3b kaHana no sxoay (DC, AC nnun 3emns)

Coupling
C. OrpaHnyeHnmne nonocel nponyckaHus (nonHas, 200 Mly,
nnu 20 M)

D. HacTtpoiika koaddurumeHTa ocnabnenms npobHuka (1X,

DC

BW Limit

Full

10X, 100X nnn nonb3oBaTesbCKUN) e
rol

E. BBoA TekcToBOM noanucun. KOCHUTECh MYyHKTa MeHIo Ans -~

Bbl30Ba HACTpPOMKW noanucu. [lonb3oBaTenb MOXeT
3a4aTb TEKCT NOAMUCKU K aKTUBHOMY KaHany.
F. BbICTpOe MpUMEHeHWe TeKyLlero KaHana K OAHOW u3
dYyHKUMN nnn Hactpoek (CuHxpoHusauusa, Kypcopebl,
N3mepeHunsa, BMN®, Touck, JonyckoBbii KoOHTpoOsb w
leHepaTop)
. Bbibop BX0oAHOro conpoTmBneHuns ocuunnorpada
. Bbibop eanHULbI U3MEpPEeHUs BEPTUKaNbHON LWKanbl

BblpaBHVIBaHVIe BXOAHOIo CurHana

- = I o

BkntounTb / BbIKIOYNTb MHBEPTUPOBaHUE

13.2.1CBs3b BxoAaa

B MeHio ocumnnorpacda BO3MOXEH BbI6Op OAHOrO M3 Tpex COCTOSHUIM CBA3W KaHan no
Bxoay — AC, DC un 3emns.

AC - bnokunpyeTcs COCTaBNAOLLY NOCTOSHHOIo TOKa BO BXOAHOM curHane. Ecnm Ha Bxog
ocumnnorpada nocTynaetr CUrHasa C NOCTOSHHOWM COCTaBnstowen, TO MCNoSb30BaHWE pexuMma
cBa3n AC no3BoNnseT UCKITIYNTD 3TY COCTaBASAOLWYO U3 CUrHana.

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

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

Onsa Bblbopa CBA3M KaHasla Heob6X0AMMO HaXkaTb KHOMKY KaHana, B OTKPbIBLUEMCS MEHI0
KocHuTecb nyHkTa Coupling/CBaA3bBX. 3ateM NOBEpPHYTb YHMBEPCaANbHbIN perynartop An4
BblboOpa TMna CBA3M KaHana wuau BbibpaTb HEO6XOAMMbIA TUM CBA3W KacaHWe B BbiNafaloLLeEM
MeHo. Mo ymonuanuio BbibpaH Tnn DC.
13.2.2BbI60p orpaHn4YeHunst NOJIOCbI NPONyCKaHUA

BktoyeHne orpaHmMyeHmst MoaoChbl MPOMNyCKaHUS MO3BOJISET YMEHbWUTb oTobparkaeMmble
WyMbl curHana. JaHHasa dyHkumna 6yaeTt nonesHa, HanpuMep, NpuU MCCNeaoBaHUM UMMYNbCHOMO
CUrHana c BbICOKOW 4acToTol konebaHun.

Mpwn OTKAOYEHUN OrpaHUYEHMS NOSOChl NponyckaHus, BolbpaH NyHKT Full/MonHaa N/N,
Ha KaHan 6yayT NoCcTynaTb BbICOKOYACTOTHbIE KOMMOHEHTbI UCCeayeMoro curHana.

Mpn  BKJOYEHMW  OrpaHUYEeHUss NOAOCbl  MPOMyckaHusa, BbibpaH nMNyHKT 20M,
BbICOKOYACTOTHbIE KOMMNOHEHTHI Bbiwe 20 My 6yayT nogaBneHsbl.

Onsa Bbibopa orpaHMYeHns nonocbl NponyckaHMs Heob6xoaMmMO HaxaTb KHOMKY KaHana, B
OTKpbIBLUEMCS MEHK KOCHMTeCcb nNyHkta BW Limit/Orp N/M. 3ateM noBepHyTb
YHMBEpPCasbHbIM perynatop Ans Bblbopa orpaHuyeHms MoaoCbl MPOMNYCKaHUS UM KOCHUTECH
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nyHkTa Bbinagatowem MeHto: Full/MonHas M/N vnn 20M. o yMon4yaHU YyCTaHOBJ/IEHA
nosiHas nosioca nponyckaHus. TIpn BKAKOYEHUW OFpaHUYeHUss MNOAOCbl MPONYyCKaHUSA Ha
JeckpunTope KaHana otobparkaercs 3Hak b.

13.2.3Bbi6op k03 chpnuneHTa geneHmsa npobHuka

Bbibop ko3dhduumeHTa aAeneHns BHeWHero npobHuka, HeobxoauM ANs KOPPEKTHOro
pe3y/bTaTa aBTOMATUYECKNX UM KYPCOPHbIX N3MEPEHU.

[ns Bblbopa orpaHMYeHMs MOJOCbI NPOMNYCKaHUS HEOH6X0AMMO Ha)kaTb KHOMKY KaHana, B
OTKpbIBLUEMCS MEHI KocHuTecb nyHkTa Probe/Adenutennb. OTKpoeTcs noaMeHk Bblbopa
kKoacpdununeHTa geneHns npobHuka. Ha Bbibope gocTynHbl cneaytowme BapuaHTtel: 1:1, 10:1,
100:1 v User/Monb3oBaTesibCKU.

Onsa Bbibopa Tpebyemoro koadpduumeHTa aeneHmss npobHmka HeobXxoAMMO KOCHUTECH
MYHKT@ MEHK WM BBECTM COOCTBEHHOE 3HayeHne Ko3pdUUMEHTA KOCHYBLUUCb MYHKTA
User/Monb3oBaTe/IbCKUMN.

e KocHuTecb nyHkTa MeHtio User/Mosib30BaTeNbCKU A1 U3MEHEHUSI 3HAUYEHUS C
NMOMOLLbIO YHMBEPCANbHOIO perynstopa.

e KocHuTecb nNyHkTa MeHto User/Monb3oBaTenbCKUM ABaxabl Ans BBoAa
3Ha4YeHMS C NOMOLLbI BUPTYaNbHOW KnaBuaTypbl.

13.2.40o6aBneHmne MeTkm

Monb3oBaTenb MoOXeT AobaBUTb TEKCTOBYK MeTKy K KaHany. [Onsg 3toro HeobxoanMmo
HaXxaTb KHOMKY KaHana, B OTKPbIBLUEMCA MeHK KocHuUTecb nyHkTa Label/Metka. B
OTKPbIBLUEMCSA MEHIO Bbl6paTb MCTOYHUK, 3a4aTb TEKCT U HACTPOUTbL OToHpaXeHne MeTKU.

NCTOYHMKOM MOXeT 6blTb OAWMH aHasoroBblX KaHanoB, KaHaj MaTeMaTUKU WM OropHas
ocumnnorpamma. [nuHHa TekcTa MeTKM orpaHmyeHa 20 cumBonamu. [ng BBoAa  TeKCTa
Heobxoammo KocHuTecb nyHkTa Label Text/Tekcr Metkmn, Otobpasmtca okHo Label
Text/Tekct MeTKM KOCHUTECb MNOMSA BBOAA TeKCTa. BBeCTM TEKCT C MOMOLbI BUPTYanbHOWM
knasuatypbl. Haxxate OK ans nogresepxaeHusa nnm Cancel/OTMeHa ANns OTMEHbI.

Ons oTobpaxxeHue MeTKM Ha  gucnnee HeobxoAnMo KOCHUTECH NyHKTa
Display/OTo6paxeHue n Bbibpate On/Bkn.

13.2.5 NpuMeHeHne AONOJIHUTENbHbIX (PYHKLNNA

C nomouwbio nyHkTa MeHo Applied to/MIpMMeHNTb K MOXHO BblbpaTb 04HY M3 YHKLUUN
KOTOPYIO MOXHO MPUMEHUTb K KaHany wnu CBA3aTb C KaHanoM. B kaudectBe TakuX yHKUMNA
MOryT O6biTb BblibpaHbl crneaylowme: CUHXPOHM3AUUS, Kypcopbl, u3MepeHus, BN, nowuck,
OOMNYCKOBbIA KOHTPO/ib, 4YacTtoToMep u reHepatop. [locne Bbi6opa @YyHKUUM, OTKpbIBAETCS
COOTBETCTBYIOLLLEE MEHIO, @ B KAYeCTBe UCTOYHUKA byaeT BblbpaH 3TOT KaHan.

13.2.6Bbi60p BXOAHOro CONpoTUBIIEHUSA

BO3MOXHOCTb MepektovYeHUs BXOAHOrO COMPOTUBJIEHUS MO3BONSET BbIMNOMHATL TOYHbIE
N3MepeHusa, Tak Kak rMpu 3TOM MUHUMWU3UPYIOTCH BCE OTPa)KEHUSA BAOJb MYyTU MPOXOXAEHUSA
curHana.

BxogHoe conpotusneHve 1MQ noaxoanT Aana paboTbl € 60NbLWMHCTBOM U3BECTHbLIX
NacCUBHbIX MPOBGHMKOB, KOTOPblE UCMONb3YTCA AN U3MepeHuin obwero HasHadeHusa. bBonee
BbICOKOE COMpPOTUB/IEHUE MUHUMU3UPYET Harpy3ouHblid adpdekT ocumnnorpada Ha TectTupyemoe
YCTPOWCTBO.

BxoaHoe conpoTtuBneHne 50Q noaxoauT Ans paboTbl C uU3MepuTenbHbIMKM Kabensamwu
obuiero HasHadyeHna v ansa BY nsmepeHuin, a Takxe Ans NOAKMOYEHUS aKTUBHbIX NPOH6HUKOB.

Ons BblbOpa BXOAHOro COMPOTUBAEHUA HeobXoAMMO HaxaTb KHOMKY KaHana, B
OTKPbIBLUEMCA MEHI0 KOCHUTecb NyHkTa Impedance/ConpotuBneHue ans Bbibopa BXOAHOMO
conpotusneHus 50 OM nan 1 MOM.

NHdopmauna o BbIGpaHHOM BXOAHOM COMPOTUBAEHMW OTObBpaxkaetTcsa B AecKkpunTope
KaHana.
13.2.7Bbi60p eANHULbI U3MEPEHUS BEPTUKAJZIbHOMW LLKanbl.

B mMeHo npubopa MOXHO BblbpaTb eAnHULbI U3MEPEHUS aMNANTYAbl BXOAHOrO curHana, B
wnn A. Tlpn nNepekniyvYeHUn eauHuubl M3MEepeHus, aBTOMaTUYeCKW MepeksyaeTca eavHuua
n3MepeHus B napamMeTpax KaHana.

AN nsmeHeHns egMHULblI U3MEPEHUS aMNanUTyAbl BXOAHOMO CMrHana Heobxoammo:

HaxkaTb KHOMKY aKTMBauMu KaHana Ha nepegHern naHenu ocuunnorpada;

1. B oTkpbiBweMca QyHKUMOHanbHOM MeH Bblbpatb Next Page/Cnen Crtp ans

nepexoja Ha c/leayowyo CTpaHULy MeHIO.

2. KocHuTtecb nyHkTa Unit/EgU3M ang nepekntoyeHuns mexay B wam A.

3. [lo yMOn4aHuIO yCTaHOB/IEeHbl eaAnHnLbI B.

38



13.2.8BbipaBHMBaHue BXOAHOIro cMrHasna
QOyHKUMA BblpaBHUBAHMS BXOAHOro CUrHana MNO3BONISIET CKOPPEKTMPOBaTb CUrHan BO
BpeMeHun, nobaBnTb oTpuLaTenbHOE UM NONOXUTENbHOE CMeLlleHne, B AnanasoHe £100 Hc.
[JaHHyo hYyHKUMIO peKOMeHAYeTCs MCMob30BaTh AN BblpaBHMBAHMS BXOAHbIX CMrHanoB
C pa3HblX KaHanoB, B Cny4yae, Korga MNpouMcxoauT CMeLleHWe Mpu Mcnonb3oBaHuMK kabenen
pasHoOM ANNHBbI UKW BCNeACTBUE KaKUX-TNM60 ApYyruxX NPUUYNH BPEMEHHbIX CABUIOB,
NS yCTaHOBKW 3HA4YeHUS BPEMEHHOro CMelleHns Heobxoammo:
1. HaxaTb KHOMKY aKTMBaLUMW KaHasa Ha nepeaHen naHenu ocumnnorpada;
2. KocHutecb nyHkTa Deskew/BbipaBH. ana Bbl6opa 3Ha4yeHUS BPEMEHHOro
CMelleHuns, HeobxoaMMO MOBEPHYTb YHMBeEPCasibHbIA perynatop. NoBTOpHOe KacaHue
AAHHOIro NMyHKTa MEHK OTKPbIBAET BMPTYasIbHYIO KIaBUaTypy ANs BBOAA 3HAYEHUS.

e

[lo BblpaBHMBas Mocne BblpaBHUBaAHUA

13.2.9NHBepTMpOBaHNE BXOAHOIO CUrHana

Korga gns nyHkta meHto Invert/WUHBepcusa BLibpaH napametp On/Bkn, amninTyaHble
3Ha4yeHMs  BXOAHOrO  CWUrHana WHBepTupytoTca. [lpn  WMHBEPTMPOBAHUW  U3MEHSETCH
oTobpaxaemasa dopMa curHana, HaCTPOMKU CXEMbl CUHXPOHU3ALUMN COXPaHSAIOTCS.

NHBEepTMpOBaHMe CuUrHana TakK Xe BAUSET Ha pe3ynbTaT aBTOMATUUYECKUX U3MEPEHUN U
MaTeMaTUYECKNX DYHKLUNNA.

Onsa nHBepTupoBaHMa BXOAHOIo cMrHasaa Heobxoammo:

1. HaxaTb KHOMKY aKTUBaLMW KaHasa Ha nepegHen naHenu ocumnnorpada;

2. KocHuTecb nyHkTa Invert/UHBepcua Ans BKIKOYEHUSA WU BbIK/HOYEHUS WUHBEPCUU
curHana.

[o nHBepTUpoBaHus lMocne nHBepTMpOBaHUA

13.2.10 OTvo6paxkeHue ocuuJIOrpaMMbl

B MeHl0 HacTpoek KaHana MMeeTcsl BO3MOXHOCTb BK/OUUTb UM BbIKJIKOYNTL OTOBpaxeHune
ocumnnorpammsbl. onb3oBaTenb MOXET OTKAKYUTbL OTOOpa)KeHMe OoCLUMIoOrpaMMbl, MpU 3TOM
KaHan OCTaHEeTCS aKTUBHbIM, BCE HAaCTPOMKM WU MpUMaHHble DYHKUMM ByAyT TaK >Ke aKTUBHBbI.
JaHHas dyHKUMS BAMSET TONbKO Ha BM3yasibHoe OTobpaxeHwe OoCuMANorpaMMbl Ha 3KpaHe
npubopa.

Onsa ynpaeneHus otobpaxeHnem ocumanorpamMmmbl Heob6xoammo:

1. HaxaTb KHOMKY aKTUBaLMW KaHana Ha nepegHen naHenu ocumnnorpada;

2. KocHutecb nyHkTa Trace/Ocuunnor pgns BkatoyeHusa Visible/Mokasatb wau

BbikntoyeHns Hidden/CkpbiTb 0TO6paxeHns OoCUUAI0orpaMMbl.
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14 OPrAHbDI YNPABJIEHUSA KAHAJIA FTOPU3OHTAJIbHOIO
OTKJIOHEHUSA

Ocumnnorpad otobpa)kaeT CurHasnbl, UCNONb3ys CETKY C FOPWU3OHTasIbHbIM MacwTaboMm
BpeMsl Ha AesnieHne. [OCKONbKY BCE aKTMBHbIE OCLMIIOrPaMMbl MCMOML3YKOT OAHY U Ty Xe
BPEMEHHYIO pas3BepTKy, TO Npmbop oTobpaxkaeT TO/IbKO OAHO 3HAa4YeHue A BCEX aKTUBHbIX
KaHasioB, KpOMe C/ly4yaeB, KOraa UCnosib3yeTcsa yBenmdeHne dpparmMeHTa (pacTaxka).

Fopun3oHTaNbHbIE 3NEMEHTbI YNpaBfieHUS MOryT M3MEHSITb FOPM3OHTasIbHbie MacwTab wm
NoNoOXeHne ocuuanorpamMmm. [OpU3OHTasNbHbLIA LEHTP 3KpaHa - BpeMeHHas Touyka Havana
oTcyeTa AN ocumnnorpaMM. M3MeHeHMe ropu3OoHTanbHOro MacwTtaba npuBoAUT K
PacTArMBaHUIO WM  CXKATUIO OCUWIIOrpaMMbl OTHOCUTENbHO LEHTpa 3KpaHa. PerynaTtop
rOPU30HTANIbHOIO MOJIOXEHUSA M3MEHSIET MOJIOXKEHME OCUMISIOrpaMM OTHOCUTENIbHO MOMEHTa
3anycka.

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

Tekylwee 3HadyeHMe KoadpduumeHTa pasBepTKM oTobpa)kaeTcsi B BEPXHEN 4YaCTu 3KpaHa,
OHO W3MeHsieTCs nMpu BpaweHuu perynsatopa. [uanasoH peryanmpoBkuM  KoadpdhuumneHTa
pa3BepTku oT 1 Hc/nen oo 1000 c/pen.

[Nns HacTpoWKM NapaMeTpoB rOPU30HTASIbHOIO OTKJIOHEHUS KOCHUTECh NONS AecKpunTopa,
NOSIBUTCS BCMJIbIBalOLLEE MEHIO HACTpPOEK.

Main Timebase

A. Tekywas HacTpownka KoaddpuuneHTa pa3BepTKu
Timebase A

rOpuU30HTANIbHOWM LUKanbI
1.00us (rop )

B. Ctpenku AY ans U3MEHEHUSA U3MEHEHne
KoaddununeHTa pasBepTku (FOpM30OHTANBHON LWKasbl)

. Tekywasa HacTponka 3ajep>XKn 3anycka.

. CTpenkun AV an4 perysmMpoBKU 3a4€PXKKN 3anycka

. YCcTaHaBnMBaeT 3afepXXKy 3amnycka Ha HoJb

m m o 0O

YcTaHaBIMBaEeT 3adepXKy 3anycka B JIEBYH 4acTb
3KpaHa

G. YcTaHaBnMBaeT 3aJepXKy 3anycka B MpaByl 4acTb

Right
G

3KpaHa

H. OTkpbiBaeT MeHto Acquire / C6op nHdopMaumm
Acquire Menu

14.1 Bbi6opka
14.1.1Teopusa BbI6OpkM

Yacrtota KoTtenbHukoBa (Hankeucra)

MakcumanbHas 4actota (Fmakc), koTtopyto 6e3 ownbok MoXeT uaMepuTb LMbPOBOWA
ocumnnorpad B pexuMe peanbHOro BPEMEHW, PaBHAETCS MOJIOBMHE 4acTOTbl AUCKpeTU3aunm
(famckp). DTy 4acToTy Ha3bIBalOT YacToTon KoTenbHMKOBA.

Fmakc=fanckp/2= Yactota KoTtenbHnkoBa

14.1.2CraHpapTHas Bbl6bopka

CrtaHpapTHas Bbibopka - O6blYyHas AMCKpeTM3auMs_B peasibHOM Maclitabe BpeMeHu. B
pexuMe CTaHAApTHOW BbI6OpKM ocuunnorpad 3anucbiBaeT KaXAyl TOUYKY, MOSYUYEHHYHO B
pe3ynbTaTe KaX[Aoro MHTepBasa AUcKkpeTusauun. Bcero ocumnnorpad MOXET OCYLIECTBUTb
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cbop mo 2000000 oTcuyetoB B cekyHay (MakcMManbHas 4acTtoTa Auckpetmsaumm 2 [Tu).
Tekylwee 3HayeHMe 4YacToTa AUCKpeTusaumm oTobpaxaeTcsa OKHe napameTpoB cbopa
nHpopMaunm (BEPXHUI MpaBoi yron 3KpaHa). [Ons M3MEHEeHMA 4YacToTbl AUCKpeTU3auum
Heo6Xx04MMO NOBEPHYTb PErynsitop ynpasneHns KoadduumneHToM pasBepTkn (C-HC).

Huxxe paccMOTpeHbl C/lydyan UCKaXeHUS BXOAHOro CUrHasa npu CraniKom HM3KOW YacToTe
ANCKpEeTn3aunun.

o WckaxxeHue ocuunnorpaMmMbl: KOrga 4actota AUCKpeTM3auum C/IULWLKOM HU3Ka,

TO HEeKOTOpble MapaMeTpbl BXOAHOMO CUrHasa TepstTca M oTob6paXkaemasl Ha
3KpaHe OCLM/ISIorpaMMa MOXET CUIIbHO OT/INYATbCS OT peasibHOro CUrHana.

¢ HeBepHoe nocTpoeHue ocUWIJIOFrPpaMMbl: KOrga 4acrota AMCKpeTusauuu,
bonee 4yem B pABa pas3a HMXe @aKTUYeCKOW YyacToTbl curHana (4acroTa
KoTenbHukoBa), 4acToTa CurHajsa BOCCTaHOB/IEHHOIO M3 JAaHHbIX BbI6OPKU

MeHblUe aKTUYeCKOn YacToTbl curHana. Hanbonee pacnpocTpaHeHHbIM SBsSeTCs
CriiaXmBaHMe U AXUTTEpP Ha 6bICTporo poHTa.

MoTeps VIHdJOpMaLIMVI: Korga 4actoTta AUCKpeTu3aunn CinwKoM HU3Ka, CUrHan

BOCCTQHOBJIEHHbIA M3 BbIGOPOK AAHHbLIX HE OTpaXkaeT MoJHYK WHdOopMaUnio
TEKYLLEro curHana.

|
|

;l\ UMRynbc Hcues

———— >

14.1.34acToTa AMCKpEeTN3aL MM 1 NoJI0oCa NPoONyCcKaHusA

Monoca nponyckaHua ocu.vmnorpad)a, 3TO 4acCTOoTa npu KOTOpOVI amMmnantyga BXOAHOro

CurHana, nogaep>xuBaeMmon ctabuabHOM MO YPOBHIO, YMEHbLUUTCS Ha 3KpaHe ocumnnorpada Ha
3 dB (- 30% owubka amnautygbl). Ona obecneyeHuss 3asiB/IEHHOM MNOJIOCbI MPOMNyCKaHus
yacTtoTa AMCKpeTusaumu ocuunnorpada AoskKHa COOTBETCTBOBAaTb C/leAyloWweMy 3HAUYeHUIo:

fs=2fbw (rge: fs — yactota anckpetmsaummn, fbw — yacTtoTel monocel NponyckaHuda). YactoTa
KoTtenbHukoBa - fn.
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CornacHo gaHHom TEOPUU, BCE BXOAHbIE YAaCTOTHbIE KOMMOHEHTbLI CMITHA1a, CBbllWe MNos10Chl
nponyckaHus 6y,D,YT OTCEYEHbI, HArNaAAHO 3TO BbIrNAAUT TaK:

0nb
_3'5'5 e

OcnabneHwve

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

fn

—h
w

HacToTa —p

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

0 a5 i : !
_3'&5 .......... e v = e b . - — - - -f ......... -

OcnabneHune

HanoxeH Wé 4acTtoT
[ —

s

fs/4 N fs

YHacToTa —p
OrpaHuyeHune nonockl nponyckaHmsa ocuunnorpada (Fbw) 1/4 yactoTbl AMckpeTmnsauum
(Fs/4) yMeHblUaeT 4acTOTHble KOMMNOHEHTbI Bbille YacToTbl HalkBucta (Fn)

Ha peanbHO NpakTukKe MOoATBEPXAEHO, 4YTO 4acToTa AUCKPeTU3auumm [O0JKHA B 4eTbipe
pasa npeBblWwaTb nosiocy nponyckaHusa (fs = 4BW). lNpu TakOM COOTHOLWIEHUW CrilaXmBaHue
CTAHOBUTCH MeHblUe, Ha/T0XEeHHbIE YaCTOTHbie KOMMOHEHTbl ocnabnsatTcs.

14.2 MEHK CBOPA NH®OPMALIUA

Cnocob6 cbopa wunHdbopmaumm - 310 cnocob BbIGOPKU AUCKpPeToB (C3MMIOB, €4UHUYHbIX
oTcyeTtoB) npu oundpoBke BXOAHOro curHasna. B npouecce npeobpazoBaHuUss BXOAHOrO
aHanoroBoro curHana B UuMdpoByto (OpMy BO3MOXHbl pasfiMyHble cnocobbl 06paboTkn u
npeacraB/ieHns BXO4HOro CMrHana Ha aucnaee ocumnnorpada.
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8 ACQURE

A Interpolation

Acqg Mode
A. Bblbop pexuMa nHTepnoasunm

B. Bbibop pexuma cbopa nHdpopmauum (Fast/BbiCcTpbii nnun
. Acquisition
Low/mMepneHHbIN)

C. Bbibop pexunma cbopa aaHHbix Normal /Bbi6opka, Peak Normal

Detect/NMuxkdeTeKkT Mem Depth
D. Bblbop rnybuHbl namMaTu

20M
E. BbI30B ANa0roBOro OkKHa CErMeHTMPOBAHHOW pa3BepPTKU '
F. Bbibop paspeweHne no Beptukanun. B 10-6MTHOM pexunme

nonoca NponyckaHus orpaHnyeHa 100 Mru. S

Resolution

Fny6buna namsatu: B ocuumnnorpadax cepum AKWUM-4129 obbeMm namMaTM Ha KaHan
coctaenser 100 Mb, B pexuMe obbeaMHEHUSA KaHaNOB MakCuMManbHas namatb coctasnseTr 200
MB. TnybuHa namatn obo3HayaeT KOAMYEeCTBO TOUEK CUrHasa, KoTopble ocuunnorpad Moxer
3axBaTuUTb 3@ OAWH 3anyck.

Ona Bblbopa ANMHBI NaMaTM HeobxogmMo HaxaTb KHonky Acquire/CBOP UH®, B
OTKpbIBLWIEMCS MeHI0 BblbpaTb NMyHKT Mem Depth/Bbi6op NMamaTn. B OTKpbIBLIEMCS CrUCKe
BblbpaTb HEOH6XOAMMYIO ASIMHY MNAMSATU, KaCaHMEM WK Bpalwas YHUBepCasbHbIN perynatop, Ans
noaTeepXxaeHns Bblbopa HaxaTb perynsatop. [Ana Bbibopa, B ABYX KaHalbHOM pexuMme,
OOCTYMHbl crneaywouwme BapuaHTel AnuMHbl namgaTti: 10K, 100K, 1M, 10M 100M. B
oAHOKaHanbHOM pexume: 20K, 200K, 2M, 20M, 200M. MakcumanbHaa gnavHa namstn B 200M
BO3MOXHa B pexume obbeanHeHMM KaHanoB (OAWMH aKTUBHbIM KaHan Ans ABYX KaHanbHOWM
MoAenn W ABa aKTUBHbIX KaHana, No O4HOMY B Mape, B 4eTblpexkKaHanbHOM Moaenu) B
NMPOTMBHOM C/ly4yae MakCuMasnbHas namaTb Ha KaHan coctasnset 100M.

CooTHoweHne raybuHbl namsaTM, 4acToTbl  AUCKPETM3auuM W AAWHbI  CUrHana
YAOB/IETBOPAET YPABHEHUIO HUXKE:

OnnHa namatm = yactota gmckpetmsaumn (BbIBOpOK B CeKyHAY) X AIMHA OCUMIOrpamMMmbl
(c/pnen x pen)

UHTepnonauma. B pexunme auckpermsaumm CurHania B peasnbHOM BpeMeHM, Ha 3KpaHe
ocumnnorpada otobpa)kalTca ANCKPETHbIE 3HavyeHus BbIGOPOK curHana. Ecnm ctpouTb curHan
TONIbKO MO 3axBa4eHHbIM AUCKPeTHbIM Bbi6OpKaM, ero AOCTOBepHOCTb 6yaeT oTnu4yaTtb OT
peasbHOro BXOAHOro CMrHasa. 3TO XOpOLWOo 3aMeTHO NpU aHaln3e CUrHana € 4actoton 6amn3kon
K yacTtoTe AuckpeTusaumum. Ncnonb3oBaHme wmHTeprionaunm Sinx/(X) no3BoasieT 3HA4YUTENbHO
YBENNYNTb AOCTOBEPHOCTb OTObOpaxkeHus curHana npuM 4acrtotax CurHana conocTaBUMbIX C
4aCTOTOM AUCKpeTM3aLnm.

X: JInHelrHaa mHTepnonsauus, cambii NpPOCTOM Ccnocob mMHTeprnonauuMm, coegmHseT
ABE NCXOAHble TOUYKM NPSAMON JIMHNEN.
Sinc: nHTepnonaumsa Sin (x)/x
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JInHelHas nHTepnonsaums NHTepnonsaumsa Sin (x)/x

PeoxxuMm cbopa: «bBbbICTpbii» gBNSETCA HACTPOMKOM no yMondaHuto. AKUIM-4129
obecneunBaeT O4YeHb BbLICOKYK 4acToTy O6HOBAEeHMS (OpMbl CurHasa B ObICTPOM pexuMme.
«MeaneHHbIN» pexxmM HaMepeHHOo 3amMeansisieT 06HOB/IEHNE cMrHana.

Pa3pewieHne no BepTukanm: «8 6uT» - 3TO HACTpOKKa Mo yMon4yaHuio. B «10-6uTHOM»
pexuMme paspeleHuMe Mo BepTuMKanm B 4 pasa Jiyyuwe, a nosioca MNpoMnycKaHMs OrpaHuyeHa
npumepHo 100 My,

14.3 Cnocob6 c6opa nHpopmMmauumn

Normal (Bbi6bopka): CraHgapTHas Bblbopka — OO6bl4Hast AMCKpPETM3auUsi_B peanbHOM
MacwTabe BpeMeHun. B pexume cTaHAapTHOM BbI6GOpKM ocuumniorpad 3anucbiBaeT KaxAayro
TOYKY, MOAYYEHHYK B pe3yfbTaTe KaXAoro WHTepsana aguckpetusaumu. Bcero ocuwunnorpad
MOXeT ocyLwecTBuTb cbéop ao 200 M oTtcyeToB (B O4HOKAHalIbHOM pEXUME), B 3aBUCUMOCTU OT
TMNa ocuwunnorpada n YMCNO UCMNOJb3yeMbIX KaHanoB, B COOTBETCTBUM C BbIOpaHHON ANMHHOM
namaTm W MonoXxeHuem nepeknwdvatens BPEMA/OEJT. Pexum cTaHaapTHOW  BblIGOpKM
yCTaHaB/IMBaeTCs MO YMOJYaHUIO NpU BKAKOYEHMU ocumnnorpada.

Peak (MukoBbl pAetekTOop): Pexum «[MKoOBOro AeTekTopa» WCNoNb3yeTcs Ans
obHapyXXeHns BCNAeckoB AanTenibHOCTbio OT 400 NC M CHUXKEHUS BEPOSTHOCTM BO3HMKHOBEHMUS
NCKaxXeHnin npwu oTobpaxkeHunm curHana. B oToM pexmme 3anoMMHAKTCA MUHMManbHbie W
MaKCMMasbHble 3Ha4YeHMS 3a BCE BPEMS HAKOMNEHUS OTCYETOB. DTOT pexuM yaobeH, Hanpumep,
npu nUccreaoBaHUM CUMrHana coaepikallero perynsipHble KOpoTkue Bbl6pochl. Tak Xe B AAHHOM
pexume ocumnnorpad MoxeT oTobpasnTb BCE MMMYAbCbl, AUTENbHOCTb KOTOPbIX COMOCTaBMMa
C Nep1MoaoM AUCKpeTU3aLnm.

WHTepBanbl NMKOBOW AeTeKuun

1 2 3 4 5

Normal/Bbi6opka " MnKoBbIN aeTeKkTop
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14.4 Camonucey

Onsa nepexona B pexuMm camonucua HeobxoAMMO HaxaTb KHOMKY Ha nepegHemn
naHenu npubopa.

B pexume camonucua ocuwasiorpamMMma MeaneHHo otobpaxkaeTcsa Ha dKpaHe C npaBa Ha
nepo. [pun BKAOYEHUM pexuMMa camonucua Ko3dhdUUMEHT pasBepTKM aBTOMATUYECKMU
yCTaHaBnmBaeTca Ha 50 mc/gen, ecnn paHee 6bina BkaoveHa 6onee 6bicTpas pasBepTka, Wan
He n3MeHseTcs, ecnu paseepTka bbina 6onee 50 mc/gen. B pexunme camonucua CMHXpOHU3aUms
OTCYTCTBYET, YPOBEHb CUMHXPOHM3aUMM He oTobparkaeTcsi. OPUKCMPOBAHHOM TOYKOM OTCYETA
ABNSETCS NpaBblA yros 3KpaHa M OTHOCUTCA K AAaHHOMY MOMEHTY BpeMeHM. Tak Kak Ha 3KpaH
BbIBOAUTCS HE CUHXPOHU3WPOBAHHbIA CUrHas, cnefoBaTenbHO, He oTobpa)kaeTcs npea3anyck.

[ns oCcTaHOBKM BbiBOAA CMIHaNa Ha 3KpaH HEObX0AMMO HaXaTb KHOMKY .

Ons 04YNCTKM 3KpaHa M MOBTOPHOrO 3anycka camonucua HeobxoaAnMMO MOBTOPHO HaXaTb
kHonky [yck/Cron.

PexxMM caMonucua peKkoMeHAYETCS WCMo/b30BaTb ANs UCCIeAOBaHUS HMU3KOYACTOTHbIX
CUIHanoB U UMUTALNM JIEHTOYHOIO caMonmcua.

14.5 PeXUM cerMeHTUMpOBaHHOW NaMATH
KocHuTecb Ha 3kpaHe ocuunnorpacda Acquire/CBOP MH® > Sequence/CermeHT ans
OTKPbITUS ANANOroBOro OKHa

E SEQUENCE

A. BKAKOUNTL NN BBIKITIOUYUTL PEXUM

CerMeHTMPOBAHHON NamMsaTH Seq Acq Switch

A
B. YcTaHoBKa yucna cermeHToB*

*MakcuManbHoe ymncno cermeHtos 90000, npwm Seq Segment
MUHMMANbHOW ANIMHE NaMAaTu U KoadduumneHTe B
pa3BepTkn = 50 HC

PexxnuMm cerMeHTMpOBaHHOW MNaMATU SBASETCA OAHWM U3 pexuMoB cbopa AaHHbIX, Npwu
KOTOpOM He Bcs obpabaTbiBaemasa AL uHdopMauusa BbIBOAUTCA Ha 3KpaH. B pesynbTaTe
MaKCMManbHasi CKOPOCTb 3axBaTa MoXeT 6biTb 60nee 500 000 ocumnnorpamMm/c, a BEpOSATHOCTb
perncrpauum KOpoTKMX BbIBPOCOB B 3TOM Cllydyae 3HauYMTeNbHO NOBbILAeTCs.

CerMeHTUpPOBaHHbLIA pEeXUM WUMeeT psaa YHWUKaNbHbIX BO3MOXHOCTEN. Mcnonb3ysa ero,
MOXHO OrpaHWYuUTb XONIOCTON WHTEpBaa Mexay 3anyckalwWwUMMU CUHXPOUMMYybCaMu AN
nocnefoBaTeflbHO MAYWKUX cerMeHToB. [pnbop MoXeT B Menbyanwumx noapobHOCTAX
perncTtpupoBaTb C/IOXHblE MOCNeA0BaTENIbHOCTU COObITUA 3@ ANUTENbHbIE MPOMEXYTKU
BPeMeHU, MNpu 3TOM WUrHOPUPYS He NpeacTaBnsioWMe UHTepeca Nepuoabl «MpoCTos» MexAay
3TUMU COBBLITUAMU. PeXxnM Mno3BONASET TakXe U3MepsTb UHTEpPBasibl BPEMEHU MexAay CObbITUAMU
B BbI6paHHbIX CErMeHTax, MCMNob3yS MakCMMasibHO TOYHYIO pa3BepTKy.

B cerMeHTMpoBaHHOM pexume ocuusiorpaMMa COCTaBNAETCS W3 onpeaeneHHoro 4ucna
y4yacTkoB (CerMeHToB) (DUMKCUPOBAHHOW ANMHLI. Perncrpaums CerMeHTOB OCYLLECTBASETCHa Mo
YC/NI0BMSM 3anycka pa3BepTKu. YMCNo CerMeHToOB M YC/10BUS 3amnycka 3a4aloTcs Nnosib3oBaTenem.
Mpouecc perucTpaumn cerMeHToB B Buae Tabnuubl B MOLWAroBoM pexume oTobpaxkaeTcs B
NeBOM BEpPXHEN YyacTu 3KpaHa.

Mocne 3aBeplweHna cbopa paHHbIX ocumnnorpad oTobpasuT BCe CerMeHTbl BMeCcTe Ha
3KkpaHe. Ecnn BaM HeobxoaMMO MPOCMOTPETb WM MpOaHanM3npoBaTb KaXAbld Kaap OTAeNbHO,
noOMoOXeT pexum uctopum (nogpobHoctm cM. B pasgene «WUctopusa»). Pexum wuctopum
npeaocTaBnsieT METKM BPEMEHU AN KaXA0ro CerMeHTa.

B ponosHeHMe K MWHMMKM3auWM MepTBOrO BPEMEHU, ApYyroe MpeuMyLlecTBO peXxuma
CerMeHTMpPOBaHHOM MNamMsATM COCTOUT B TOM, YTO OH MOXeT 3axBaTblBaTb W 3anucbiBaTb peakue
cobbITUS B TeyeHue ANUTENbHbIX MNepuoaoB BpemeHu. Ocumnnorpad MoOXeT 3axBaTbiBaTb
HEeCKONbKO COb6bITUI, KOTOpble YAOBMETBOPSAIOT YC/MOBUAM 3anycka, UrHOPUpPYS Nepuoabl, He
npeacrtaBasioOWne UWHTepeca Mexay cocegHuMmM CcobbiTuaMM, TeM CcaMbiM  MaKCUMasbHO
ncnonb3ys namatb GOpMbl BOJMHLI. Bbl MOXeTe MCNosb30BaTbh MOSIHYKD TOYHOCTb BPEMEHHOWN
WwKanbl c6opa AaHHbIX AN n3MepeHus BblIbpaHHbIX CEFMEHTOB.
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CermeHnT 1 CermeHr 2 CermeHnT 3
|

CoxpaHeHHanA
ocuvnnorpaMmMa

Mpumep:

BeBeante nocnefoBaTeNnbHOCTb WMMMYyNbCOB € nepmogoM oT 50 mc po Cl. Bpewms
HapacTaHusa MMNyJbCa COCTaBnAseT 2 HC, a BpeMs cnaga - 100 HC; ANUTENbHOCTb MMMNyNbCa
coctasnder 108 Hc, a amnauTyda paBHa 1,6 Vpp. Haxmute KHOMKy Ha nepegHen
naHenwu.

YCTaHOBUTb peXnM CBsA3n Bxoaa no kaHany 1 DC 50 OM, a koadduumeHT oTkoHeHns 500
MB / oen, BepTukanbHoe cMeweHme - 4o 0. YCTaHOBUTb YPOBEHb 3anycka paBHbiM 0.

e : r _ ; h . ) f = 20.00008Hz
@) Utility ™ Trigger & Cursors  [&. Measure i Acquire [J Display [ Analysis E ACQUIRE

Trig'd

Timebase Trigger c1DC Fore)
0.00s 20.0ms/div Auto 8.33mV  18:40:38
250MS 1.25GS/s Edge Rising  2018/9/5

B 06bIMHOM peXxmnMme Ha 3KpaHe MOXHO MOAYyYnUTb 5 MMAYNbCOB C YaCTOTOM AMCKpeTU3aumm
1 My npu MakcuManbHOM rnybuHe namaTu.

YcTaHOBUTE pexuMm 3anycka «Single/OpHoOkpaTHbIN», KO3pduunmeHT passepTkun 50
Hc/pgen. BknwuuTb pexmnMm «Sequence/CerMeHTMpOBaHHas NaMATb» W YCTAHOBUTH
MakcMManbHoe uyucno cermentoB (5000 B 3ToM npumepe, 4o 90 000 B 3aBUCMMOCTU OT
Konuyectsa namsatu u KoadduumeHTa passepTku). [oxaaTbCca 3aBeplieHus cbopa AaHHbIX,
3aTeM BCe CUMrHanbl, YAOBNETBOPSAIOLWMNE YCIOBUAM 3anycka, oTobpa3saTcs Ha aKpaHe.
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& Utility

[s. Measure

MEASURE +Width(C1)
Value Y e

DCS0
500mV/div
1X 0.00v

11 Acquire

Period(C1)

L Display

B0 Analysis

Rise(C1)

o

f=20.00009Hz

HISTORY

Trigd

Fall(C1)

P

Timebase
0.00s
2.50kS

Trigger
50.0ns/div  Single
5.00GS/s Edge

C1DC
0.00v
Rising

16:53:15
2018/9'%6

B pexnme «Sequence/CermMeHTUpOBaHHAA MNaMATb» CUrHana He oTobpaxkaeTcsa Ha
3KpaHe A0 Tex nop, Noka He 6yaeT 3aBeplleH 3axBaT AaHHbIX. Bo BpeMs cbopa paHHbIX Ha
3KpaHe 0To6pa>KaeTc;| CHETYMUK, HOKaBbIBaIOU.lMVI KOTNM4eCTBO NOJTYHYEHHbIX CEFMEHTOB.

ursors [+ Measure

MEASURE
Value

DCS0
500mV/div
1X 0.00v

+Width(C1)
105.70ns i

i1 Acquire

Period(C1)

7 Display

[ Analysis

Rise(C1)

1.90ns

HISTORY

FalliC1)
99.50ns
Timebase

0.00s
2.50kS

c1DC
0.00v
Rising

Trigger
50.0ns/div Stop
5.00GS/s Edge

BE
17:45:15
2018/9/6

B naHHoM npuMepe 5000 MMnynbCcoB MOryT 6biTb NOMYYEHbI C YAaCTOTOW AUCKPETM3aumn 2
My Ha MakcuManbHOM rnybuHe namsaTu.
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15 NCtopus

Ocumnnorpacd  obecrneyvBaeT  BO3MOXHOCTb  COXpPaHeHWe  BCEX  OCLMAIOrpaMmm
MPUCYTCTBYIOWMX Ha 3KpaHe ocuunnorpada B BUAE MaccuMBa [AaHHbIX, A0 HaXaTWsi KHOMKWM
Ha nepeaHein naHenu. B akTMBHOM pexume cbopa AaHHbIX, AaHHbIe 3anMnCbiBalOTCA
HernpepbIBHO, NMPW AOCTMXEHUM MAKCUManbHOrO 4YWCNa KaApoB MNPOUCXOAUT WX UMKIMYHas
nepesanuce.

Haxmute KHoOMKy Ha nepeaHei naHenu wnu Haxmute «Analysis > History»,
4TO6b! BbI3BaTb ANANOroBOE OKHO.

Rty et | B HISTORY
his. acq time N

History
10: 21

Frame No

A. BKIOUYUTb MM BbIKIKYNUTL PEXUM

ucTopum

BBoa HoMepa Kagpa : s - Playing Mode

Bbibop pexunma BocnpounsseneHus ' ! Single Step

BocnpousseaeHve Hazaa 7 21:19. 995406

aBTOMaTU4eCcKHu : e oatane <

May3a

BocnpousseneHue Bnepen : 21:20.126406

aBTOMaTU4ecKu

BKAOYNTDE AN BbIKAOUNTE Tabanuy

Tun oTobpaxeHUs BpEMEHU B

Tabnuue

G. YcTaHOBKa WMHTepBasia BpeMeHU
Mexay ABYMS Kaapamu npu

OCom

mm

aBTOMATMUYECKOM BOCMpPOU3BEAEHNM £t Time.Typs F
H. Tabnuua, oTobpaxaeT UHAEKC Kaapa Deltay

N METKY BpPEMEeHW ANS KaX4oro Interval Time G

Ka.qpa_ 1.00us

Stop On Search E'.'en‘H

Ocumnnorpad aBTOMaTU4YeCKU COXpPaHSAET nonyyeHHble Kaapbl. OH MOXeT XpaHuTb Ao 90
000 kaapoB, HO UX KOMWYECTBO MOXET BapbMpOBaTbCA B 3aBMCUMMOCTU OT FNYO6MHbLI NaMatn u
HacTpoek KoadduLUMEeHTa OTK/IOHEHUS. BkaoumMTe pexuMm UCTopuu, Toraa CoXpaHeHHble Kaapbl
MOTryT 6bITb Bbl3BaHbl U NU3MEpPEHDI.

MpoaomkuTe C NpMepoM B pasgese Bobiwe. B pexunme nocregoBaTesIbHOCTU BCE CUMHanbI,
KOTOpble YAOBJETBOPSAIOT YC/IOBUAM 3anycka, oTtobpaxalTcs Ha gucnnee. Ecnm BaM HyXHO
HabnwaaTb OAVH Kaap, Bbl MOXeETE MCMO/Ib30BaTb PEXUM NCTOPUN.

Ons Bbibopa KOHKpeTHOro kagpa, HeobXxoAMMO BKAIOUYUTbL PEXUM WUCTOPUK, ABaXAb
KocHuTecb obnactn Frame No/HomMep kaapa, nocse 4yero nosiBUTCSA BUpTyasbHas undposas
KnasuaTypa. Beectu uncno, Hanpumep «412», 4tobbl BbI6patb 412-11 CErMeHT (ppeinm).

SIG
y Aaquira M Tiigger :

HISTORY

Histary
Frams Na.

P

Puc. 15-1 BoiBoa 412-ro kagpa, CerMeHTMPOBAHHON NaMATU B peXXUMe UCTopum
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Ansa npocMmoTpa MHpopMaumn No BpeMeHHO MeTKM BbiIBpaHHOro Kaapa, HeobxoamMMmo:

B pexume wuctopum BKAOUYUTbL OTOOpa)keHMe Tabnuubl, KOCHYBLWWCb MYHKTa MEHI0
List/Tabnunua ans BkawuyeHuss oTobpaxeHus Tabnuubl €O CnUCKOM Kagpos. B Tabnuue
oTobpaXkaeTcs CNMCOK KaZipOB C BPEMEHHOW METKOWM, B AAaHHOM npuMmepe 6yaer otobpaxaTbcs
MeTKa COOTBEeTCTBYOWasa kaapy 412.

Pa3peluieHne no BpeMeHn COCTaB/ISIET MUKPOCEKYHAbI. BpeMeHHble MEeTKM MOryT UMETb ABa
BapuaHTa oTobpaxeHus, AcqTime/Bpema C6opa win Delta T/PasHuua BpemeHm, Acq
Time cooTBeTCcTBYET abCONOTHOMY BpPEMEHM Kaapa, CUHXPOHU3MPOBAHHOMY C Yyacamu
ocumnnorpada peanbHoro spemeHu; enbta T - 3TO MHTEpBan BpeMeHn cbopa AaHHbIX MexAay
cocefHMMKW [ABYMsi KaapaMu, OH MoOKa3aH Ha cregywwen aguarpamme kak 50 mMmc, uto
COOTBETCTBYET Nepmnoay pakTnyeckoro curHana.

History List History List

his. acq.time his. delta t

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

5407 00:51:37.545635 5407 00:00:00.050000

5408 00:51:37.595635 5408 00:00:00.050000

5409 00:51:37.645635 5409 00:00:00.050000

00:51:37.695635 5410 00:00:00.050000

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

00:51:37. 795635 5412  00:00:00. 050000

A4
AcqTime/Bpemsa C6opa Delta T/PasHuua BpemeHu

B [ponofiHeHMe K yKasaHWMIo Kadpa BPYYHYH, PeXuM UCTOpUM  noadepxuBaeT
aBTOMaTM4YeCKoe BOCMpOM3BeAEeHNE:

HaxxaTb GYHKUMOHAaNbHYIO KaBuwy n, 4TOb6bl BOCMPOM3BECTU CUIMHaNA C TeKyLiero
Kagpa Ha nepsbli.

HaxaTb YHKLUMOHANIbHYIO KaBuLly m, yTO6blI OCTAHOBUTbL BOCMPOU3BEAEHME.

HaxxaTb (YyHKLUMOHANbHYIO KaBuULLy , 4YTOBbl BOCMPOM3BECTU CUIHAN C TeKyLlero
Kagpa 4o rnocneaHero.

KocHuTecb obnactm  WHTepBan  BpPEMEHKM, 4YTO6bl  KOHTPO/IMPOBATb  CKOPOCTb
aBTOMATMYECKOro BOCMpPOU3BeAeHMs. B npouecce aBTOMaTUUYECKOro BOCMPOM3BEAEHUS CMUCOK
aBTOMaTMYECKM NPOKPYUMBAETCSA A0 TEKYLLEro Kaapa.
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16 YBEJINYEHMUE (PACTSI)DKKA) CUTHAJIA (ZOOM)

OyHKkuMa pactsaxkm (ZOOM) wucnonb3yetrca Anst yBeNMYeHUs BblAENEHHOW 4acTu
oCUMINOrpaMMbl U AETaNIbHOMO U3yYeHUsa CUrHana.
Ona BkAwodeHns YyHKUMKM pacTsSXkKM HEOBXO0AMMO Ha)xaTb perynstop €-Hc/S-nS. 30Ha

pacTaXKU BblAeneHa ABYMA BepTUKASIbHbIMW Kypcopamu. MI3aMeHeHune pa3Mepa OKHa pacTaXKu

0 e,
c HC

®

OCYLLLECTBNISIETCA BpalleHneM perynatopa Bpemsa/aneneHune (c-Hc/s-ns). 80k
[nsa BbIxoaa M3 pexuma pacTsiXXKu Heob6xXoanMMOo MOBTOPHO Ha)kaTb perynatop c-Hc/S-nS.

SIGLENT Tng!
& Utility CJ Display 7} Acquira ™ Trigger  3¥ Cursors [ Measura D Math & Analysis g ACQURRE

f= 200.0000kHz

neso Timehas 3 (
A0.0mVidee 0.00s 200us/div Auto 0 13:56:06
000V 40 Okpts 200GSals Edge Rising 2019/10/31

FopusoHTanbHoe nonoxeHne obnactn MacwTabupoBaHMS, FOPU30HTasIbHOE MOJSIOXEHUNE
¢dopMbl curHana, ropusoHTasbHbIM MacwTabd okHa MacwTabupoBaHMa W TOPU3OHTANbHbLIN
MacwTab OCHOBHOMO OKHa MOryT yMNpaBiATbCA Pa3/IMUHbIMU XECTaMU, KaK YKa3aHO HUXe:

Zoom [Ow: 1.00us/civ. Delay: 1.44us

OTperynupyiiTe ropuMsoHTasbHOE MonoXeHne 061acTn MacwTabupoBaHuUs, nepeTackuBast
BJIEBO MM BNPaBO MacliTabupoBaHus, nnm 061actu oCUMIIOrpaMMsl.
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i, Dolay: 1 44us]

OTperynMpyﬁTe FrOPNU3OHTA/IbHOE MOJZIOXEHUE CUIMHaNna, nepetawmse BIAEBO WU BMNpaBoO

Zoom (O 1.00ustd, Delay: 1 4dus

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

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

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

Touka 3anycka pa3BepTKu

Mpea3anyck Mocnesanyck

N _/
'

MamaTte ocunnnorpada

HacTpoikn cxembl CUHXPOHM3AUUU AOSIKHbI 6biTb OCHOBaHbl Ha OCOBEHHOCTSAX BXOAHOrO
CUrHana, 3To ycnosue Heob6xoamMo A 6bICTPON HAaCTPOWMKKM U 3axBaTa cuUrHana.

Ocuunnorpadbl cepumn AKUM-4129 ob6bnagatoT pas3BUTON CUCTEMOM CUHXPOHM3ALUU,
obecneuunBalowen cneaywwue ycaoBua 3anycka: no @GPOHTY, MO CKOPOCTU HapacTaHus
dpoHTa, NO AAUTENbHOCTM wuMmnynbca, TB (BMAeO) cCurHanoMm, Mo UWHTepBany Mexay
uMnynbcamMm, MO MapaMeTpaM OKHa, MO0 paHTy, no wabnoHy (norndyeckne ycrnosus),
OT/IOXEHHbIM 3anycK, No 3agaHHon nocnenosaTenbHocTh (IIC, SPI).

17.1 WCTOYHMUK CUHXpPOHMU3aALUMMU

B kauecTtBe MCTOYHMKA CUHXPOHM3aumm B ocumanorpadax cepum AKUM-4129 moxet 6biTb
BblbpaH aHanorosbii kaHan (CH1, CH2, CH3, CH4 / KAH1, KAH2, KAH3, KAH4), kaHan
BHewHen cuHxpoHusauun (EXT, EXT/5 / BHELU, BHELU/5) van MoxeT 6bITb BbINOSHEHA
CUMHXpoHM3auuns ot cetn nutaHua (AC Line / Cetb).

Onsa Bblbopa WCTOUYHMKA CUHXPOHM3aUMKM HeobxoamMo HaxaTb kHonky SETUP/MEHIO
CUHXP Ha nepegHer naHenu ocumnnorpada, B OTKPbIBLIEMCA MEHIO KOCHUTECb MYHKTA
Source/WUCTOYHMK B OTKPbIBLUEMCS OKHE Bbl6paTb MCTOUYHMK CMHXPOHM3aUNN.

Bbl6bpaHHbIN NCTOYHMK CUHXPOHM3aUNM oTobpaxaeTcs Ha geckpunTtope Trigger, B HMXHEM
npaBoM yrjy aKpaHa.

AHanoroBbIN BXOA:

CurHanbel C aHanoroBbliX KaHanoB MoOryt O6biTb BblbpaHbl B KayecTBe CUrHanoB
CUHXpOHM3aunn. CUHXPOHM3aUMS NO aHaJIOroOBOMY KaHasy BbIMOJIHAETCH, AaXe eCnn OTKJIoYeH
BbIBOJ, KaHasia Ha aKpaH ocumnnorpada.

Bxo4 BHELHEN CUHXPOHM3ALNN:

BHeEWHN WCTOYHMK 3anycka MoxeT ObiTb MCMoOAb30BaH ANs MNoAayuM BHELUHero
3anyckatwuiero curHana Ha pasbem BHELU CUHXP B TOM cnydae, Korga aHanorosble KaHasbl
ncronb3ytotcs ans cbopa gaHHbIX. Mpu BbibOpe MCTOYHMKA CUMHXpoHu3auun BHELWU/5 curHan
CUHXpOHM3auum, nogasaembin Ha pa3beM BHELWU CUHXP 6yaet ocnabnen B 5 pas.

CeTb:

B kauyecTBe WCTOYHMKA CUrHana CUMHXPOHM3AUMKM MOXeT O6biTb WUCNOIb30BAaHO cCeTeBoe
nepeMeHHoe Hanps)XeHne Ha BXo4e pas3beMa nuTaHusa ocumnnorpada. [aHHbIA UCTOYHUK
CUHXPOHM3aUMM MOXET 6biTb MCNONb30BaH AN OTOOpa)KeHUs OTHOLIEHUW MeXAy CUrHanaom
(HanpuMep, oCBeTUTENbHble YCTPOMCTBA) U NMUTaHMs (NuTaHue npubopa). Tak Xxe, UCTOUYHUK
CUHXPOHM3AUNN OT CETU MOXET BbiTb MCMONb30BaH A/ CMEXHbIX U3MEPEHUN SHEpPreTukn Ans
CTabUbHOCTM CMHXPOHM3aUMKM CUrHana ¢ Bbixoda TpaHcdopmaTopa.
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17.2 HacTtpoiika CUHXpPOHM3auum
KocHuTecb nons Aeckpuntopa cucTeMbl CMHXpoHusaumun (Trigger) ans goctyna K MeHK
6bICTPbIX HACTPOEK CMHXPOHM3aUMK. nanoroBoe oKHO 0To6pa3nTcs B NpaBoOM 4YacTu 3KpaHa.

Trigger
A. Tekywmnii ypoBeHb 3anycka
Level A B. CTpenku Ans U3MeHeHUs ypoBHS 3anycka
-3.33mV C. YcTaHoBKa ypoBHS 3anycka Ha 50% ot
YPOBHSA CUrHana
Set to 50% C D. PexuMm paboTbl pa3sepTku ABTO (AUTO)
E. PexwunM ogHOKpaTHOro 3anycka pas3BepTKu
(Single)

® F.
Auto Single . Normal
D E F

Pexxum xaywen passeptkn (Normal)

Pexxum pa3BépTkun onpeaensieT noBeaeHune ocuuanorpada Bce octasibHOe BPEMS OT/IMYHOE
OT MOMeHTa 3anycka. Ocuumnnorpad npeanaraeT TpU peXxrMa pa3BepTKu:

® aBTOMATUYECKUI;

* XKAYLWNI;

® O[JHOKPaTHbIN.

Ona Bbibopa pexuma paboTbl pa3BepTkM Heo6XoAMMO HaxaTb OAHY W3 KHOMOK ,
PKaywwmii v [0aHokp| Ha nepeaHeit nanenu ocumnnorpada B none 3ANYCK.

ABTO (AUTO): oTOT pexuM pasBepTKM MO3BOASAeT ocumnnorpady perncTtpuposaTb Aaxe
Te CMrHanbl, KOTOpble HE COOTBETCTBYIOT YC/IOBUIO 3anycka. [pu oTCyTCTBMM MYCKOBOro CUrHana
COOTBETCTBYIOLWLEr0 YC/0BMAM 3anycka ocuunnorpad depes onpegeneHHbin nepuos (Kak
onpeseneHo HaCTpPOMKOW ANUTENbHOCTU pa3BepTKW) NMpousBeaeT camosanyck. B cnyyae Takoro
dopcMpoBaHHOroO 3anycka npouecc 0TobpaxeHus OCLUMANOrpaMMbl Ha dKpaHe HUKaK He CBA3aH
C CaMWM CMUrHanoM, nNO3TOMY eCcnM nosBnAseTcsa AEeWCTBYIOWWMA MNYCKOBOW CUrHan, TO
n3obpaxxeHme Ha 3KpaHe CTaHoBATCA cTabunbHbIM. Jllobol dakTop, BbI3biBAOLWMIA
HecTabunbHOCTb OpPMblI CuUrHana, MOXeT ObiTb O6Hapy)XeH B peXxuMe aBTOMAaTUYEeCKOro
3anycka, Harnpumep, Npu NpoBepKe BbiX0Aa UCTOYHMKA NUTaHUS.

XAYILMNA (Normal): aylmit pexum nepesoauT ocuuniorpad B pexuMe OXuAaHWS
BbINOMIHEHWUST YCNOBWUIA CUHXPOHM3aUnm n ocumnnorpad byaer perncrpuposaTb poOpMy CUTHANOB
TONIbKO MPW BbINOSIHEHUM YCNOBUM 3anycka. [pu OTCYTCTBUM 3TUX yCNnoBui ocuumnnorpad xaer
NX NOSIBNEHMS M Ha SKpaHe COXpaHSeTCs npeabiaylias ocumanorpaMmma, eCin 3To BO3MOXHO.

OAHOKPATHbIN (Single): B pexuMe O4HOKPATHOrO 3amycka MoOC/ie HaXaTusi KHOMKM
ocuunnorpad XAET BbINOMHEHUS YCIOBUIA 3anycka. MNpu nx BbINONHEHUM ocumnnorpad
perncTpupyeTr oaHy (OpMy curHana W ocTaHaBnmBaeTcs. [MOBTOPHbIN OAHOKPATHbIA 3amnyck

BO3MOXEH MNpu Ha)xaTum Ha KHonky |O4HOKP|.

17.3 YpoBeHb 3anycka
Touka 3anycka onpenensieTcs ypoBHEM 3anycka M BblI6OpPOM HakNoHa (NOAOXUTENbHbIN
MW OTpMUaTesbHbIN (PPOHT).
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YpoBeHb 3anycka — [loporosoe HanpsixeHue (B), npn KOTOPOM NpoOMCXOAMT 3anycCK.
Monb3oBaTenb MOXET YCTaHOBWUTb YPOBEHb 3anycka, Ans8 BblOpaHHOro aHanoroBoro
KaHana, noBopaydnBas KHonky-perynsatop Trigger/YpoBeHb.
Mpu HaxaTuum KHoMku-perynstopa Trigger/YpoBeHb, MpoOMCXOAUT YCTaHOBKAa YpPOBHS
curHana sanycka Ha 50 % amnnuTyabl OCUUANOrpamm.
4

YpoBeHb 3anycka oTo6pa)kaeTcsi MapKkepoM ™ pacrosioXXeHHbIM B JIEBOW YacTu dKpaHa.

5 TRIGGER
Type
A. Bbibop TMNa CMHXpOHM3aALNK i
B. Bbl6Op UCTOYHMKA CUHXPOHM3ALNM Source
C. Bblbop TMna HaksoHa &
D. Bblb6op Tuna 3a4ep>XKn CUHXPOHM3aLMN Slope
E. Bbibop Tuna cBs3smn Falling
F. BkAKO4YUTb / BbIKAOYUTL No4aBfieHMne WyMOB.
Holdoff
Korga dyHKUMS  BKJIlOYMEHa ruMcTepesuc Tpurrepa
yBe/IMYMBAETCS, MNO3TOMY MOMEXOYCTOMUYMBOCTb Lenu —
Tpurrepa Bbllle, HO UYyBCTBUTENbHOCTb Tpurrepa Coupling
yXyALlaeTcs DC
G. BblgeneHue 30Hbl (30H) CUHXPOHU3aUKUN Noise Reject

17.4 Bwuabl CUHXPOHM3aALMNM
Bua CuHXpOHM3aumm BbIBMpaeTcas B MEHK HACTPOeK CUHXPOHM3aumu, ANns 3Toro
HeobxoAMMO:
1. HaxaTb KHOMKy Ha nepegHel naHenun npubopa.
2. B oTpbiBlWEMCS MeHI0 KOocHUTeCcb NyHkTa Trigger Type/ Tun 3anycka.
3. OTKpoeTcs OKHO BblibOpa BMaa CUHXPOHU3ALMUN.
Ocumnnorpadbl cepun AKUM-4129 nopgaepxumeatoT cnegytowme Buabl CAHXPOHM3aAUWN
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Edge - no ¢ppoHTYy

Slope — No cKopoCTW HapacTaHus

Pulse - No ANUTENbHOCTU UMMYbCa

Video - no napameTpam BugeocurHana

Windows - CMHXpOHM3auusa No napaMeTpam OKHa

Interval - CnHXpoOHM3aumsa no BpeMeHHOMY UHTEpBany

Dropout - OT/oXeHHbI 3anycK

Runt - CMHXpoHM3auUKUA MO paHTy

Pattern - CuHxpoHu3aums no 3agaHHOMy WabnoHy

Serial — cMHXpOHM3aumsa No cobbITMIO B NOCNeA0BaTE/IbHON WMHE

Bua cMHXpOHU3auum KaHanbl 1...4 BHewHuM AC Undposeie
KaHanbl
QPpoHT + + + +
HaknoH + - - -
Umnynbc + - - +
Buaeo + - - -
OKHO + - - -
NHTepBan + - - +
OTNOXEHHbIN + - - +
PaHT + - - -
LLlabnoH + - - +
MocnenoBaTesnlbHOCTb + - - +

17.4.1CuHXpoHM3aUmAa No PpPoHTY

3anyck no ¢poHTYy sABNgeTcs
NpoOMCXOAUT, KOrga CUrHan nepecekaeT aMnAUTYAHbIA NOPOr, Kak C MNOMOXWUTENbHbIM, Tak U C
oTpuuaTenbHbIM HakK/IOHOM, C BO3MOXHOCTbIO YAEpXXaHUSA 3anycka no 3a4aHHOMY BpPEMEHHOMY

UHTepBany.

MonoXxutenbHbIN
dpOoHT

NpoCTENLMM TWUMOM 3anycka.

OTpuuyaTenkcHbIi
dpoHT

3anyck no poHTYy

""""""""""" LTS YDOBEHI: 3alyCKa

1. HaxaTb kHOMKy [MeHCUKHXp| Ha nepeaHelt naHenu npubopa, ANA NepexoAa B MeHI

3anyck 3anyck

HaCTpOeK CUHXPOHU3aLNN.
2. B oTkpbiBlWIEMCHA MEHIO KOCHUTECh NyHKTa Trigger Type/ Tun 3anycka.

3. KocHuTecb nanbueM Ha 3KpaHe 3Hayka «OpoHT» .
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4. KocHuTecb nyHkTta  Source/UCTOoOuHMK 1 BbibpaTb  UCTOYHWK  CUrHana
CUHXPOHU3ALMMN.

5. KocHuTecb nyHkTa Slope/HaknoH 1 BbibpaTb CUMHXPOHM3AUWMIO MNOSIOXKUTENbHbBIM
¢dpoHTOM (Rising/PocT), cuHxpoHusaunio otpuuatenbHbiM ¢ppoHTOoM (Falling/Cnap)
WIN CUHXpoHM3aumio no nwbomy dpoHTy (Alter/MonepeM), koTopbii ob6HapyxeH
nepBbIM.

6. [loBepHyTb perynsatop Level/YpoBeHb Ha nepefaHeii, B none ynpasnenus 3AMYCK,
ON5 YCTaHOBKM YpOBHS 3anycka.

7. KocHutecb nyHkta Holdoff Close/Yaep>x BbIKJZ1 ansa BkatoueHuss QyHKUMK
3a4€epXKN 3anycka. [ns yCcTaHOBKM BpEMEHW yaepXaHus 3anycka Heobxogmmo
NCNONb30BaTb YHMBEPCANbHbIN PErynsatop

17.4.2CHXpPOHM3ALIMSA MO CKOPOCTU HapaCTaHMS.

3anyck nNo 3aJaHHON CKOPOCTM HapacTaHusa unu cpesa ¢poHTa, onpeaensaemMor NpoxoaoMm
OT nepeceyeHnsa B o nepecedyeHuss A NOPOroBbiIX YPOBHENW B TedeHWe BpeEMEeHMW, KOoTopoe
6onblue, MeHblle, HaxoouMTCsa B npedenax WNM BHE NpenenoB YCTAaHOBIEHHOrO BPEMEHHOrO
nHTepBana. [oporosble BeNYNHbI TaKXXe MOXeT ObiTb 3a4aHbl.

BepXHWUi NOpPOroeblii ypoBeHb

HWXHWIA NnoporoBeklil YpOBEHb

CKOpOCTL HapacTaHusa

1. HaxaTb KHonky [MeHOCUHXp| Ha nNepeaHen naHenu npubopa, Ana nepexon B MEHKO
HaCTpPOeK CMHXPOHU3ALUMN.
2. B oTKpbIBLIEMCS MEHIO KOCHUTECh NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3kpaHe 3Hadka Slope/HaknoH .
KocHutecb  nyHkta  Source/WCTOMHMK 1 BblbpaTb  WUCTOUYHMK  CUrHana
CUHXPOHU3ALMMN.

5. KocHuTecb nyHkTa Slope/HaknoH un BbibpaTb CUHXPOHU3AUMIO MNOAOXKUTENbHbLIM
¢dpoHTOM  (Rising/PocCcT) wMAM  CUHXPOHM3aUUID  OTpuuaTenbHbIM  (POHTOM
(Falling/Cnap).

6. KocHutecb nHykT Limit Range/3anyck Korpaa, ana Bbibopa ycnosus
CUHXPOHM3aUMN:
<= - Koraga cKopoCTb HapacTaHusa MeHblle 3a4aHHOro 3Ha4YeHus;
>= - Korga ckopocCTb HapacTtaHus 6onblue 3a4aHHOr0 3Ha4YeHus;

[--,--]1 - Koraa ckopocTb B npegenax 3agaHHOro AManasoHa;
-=][-- - Korga ckopocTb HapacTaHus 6onblue Man MeHblle 3a4aHHOro 3Ha4YeHus.

7. KocHuTecb kKHonku MeHo Lower Upper/HwxH BepxH An8 yCTaHOBKW 3HadeHWN
BEPXHEro M HWXXHEro roporoBoro YpOBHS. YCTaHOBKA 3HAuyeHWs OCYLLeCTBSeTCs
YHUBEpCasbHbIM PErynaTopoM, ANs nepeknoyeHns Mexy BBOAOM 3HAYEHWUI HUXHEro
WINn BepxHero HaxaTb KHonky Lower Upper/HwkH BepxH noBTOpHO. HwuxHee
3HayeHne MnOoporoBOro YpPOBHS, He MOXeT ObiTb Bbllle BEpXHEro 3HayeHWs U Ha
obopoT.

8. KocHutecb kHonku ynpasneHus Holdoff Close/Yaep>x BbIKJZ1 ans BkAwO4YeHUs

dYHKUMM  3a4epXXKU  3anycka. [na  yCcTaHOBKM BPEMEHU YyAepXaHusa 3anycka

Heob6XxoAMMO NCNOIb30BaTb YHMBEPCA/IbHbIN perynsatop

»w

17.4.3CvHXpOHM3aLIMA NO YC/IOBUAM AJIMTENIbHOCTU UMNYJibCa

3anyck Mo OKOHYaHWUIKO TONIOXUTENbHOrO WKW  OTpUUATeNbHOro WMMNyJibCca, Koraa
ONNTENbHOCTb MMMynbca 6o0nblle, MeHblle, HaxoauTca B nMpenenax WAM BHe nMpenenos
YCT@HOBJIEHHOWN ANUTENBHOCTH.
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OnnTenbHOCTb OTpULUaTenbHOro MMNynbCca

OnutenbHoOCTb

MNONOXUTeNbHOIro wlmnyn bCa
I

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

W
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] 1
OnntensHocTb
oTpuUaTeNnbHOro UMnNynbca

HaxxaTb kHonky MeHio CuHXp| Ha NepeaHen naHenu npubopa, Ana nepexoaa B MeHKO
HaCTpPOEeK CMHXPOHU3aALMUM.
B oTkpbIBLIEMCS MEHIO KOCHUTEeCb NyHkTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3kpaHe 3Hayka Pulse/WUMnynbc H .

KocHuTechb MyHKTa Source/VACTOMHMK U Bbl6paTb UCTOYHMK  CUrHana

CUHXPOHU3ALMMN.

MoBepHyTb perynatop Level/YpoBeHb Ha nepeaHen, B MNojAe YyrnpaBlieHUsS

CUHXpOHM3auMen, Ans YCTaHOBKM YPOBHS 3anycka.

KocHutecb nyHkta Polarity/MonapH ans Bblbopa nNOASApHOCTM wmMNynbca, Mo

KOTOpOMY OyAeT BbINOMHATLCA CUHXpOHM3auus Positive/MonoxurenbHaa wnu

Negative/OTtpuuartenbHas.

KocHuTecb kHonku ynpasneHmsa Limit Range/3anyck Koraa, ansa Bbibopa ycnosus

CUHXPOHMU3aUMN:

e <= - [INUTeNnbHOCTb MMNYy/ibCa MEHbLUE 3a4aHHOr0 3HaYEHUS.

Mpumep: npu yctaHoBku ycnoBua < 100 HC, 3anyck npousonaeT npu obHapyxeHuu
UMnynbca ¢ gnmTenbHocTbio MeHee 100 Hc.

=100 Hec —] =100 Hc
_ | |

e >= - [IN1UTeNbHOCTb MMNyJbca H6onblue 3a4aHHOIo 3HaYeHus.
Mpumep: Npu yctaHoBkKn ycnoeusa > 100 Hc, 3anyck npousongeT rnpu obHapyXeHuu
MMnNynbca ¢ anntenbHocTbio 6onee 100 Hc.

—a——3aMnycK

J=—100 HCc—=] }=—100 Hc—] _—-3anyck
l | |

e [--,--]1 - Korpa anutenbHOCTb mMMNysbca 6onblle HUXHEro npegena M MeHblle
BEpXHero npegena.

Mpumep: npu yctaHoBku ycnosms > 100 Hc n < 300 HC, 3anyck npou3onaeT npwu
obHapy>xeHun nMnynbca B yKasaHHOM gmanasoHe, mexay 100 n 300 Hc.

=100 Hc—] |=—— 300 Hc —=] [=—200 Hc —v-l_'r_--3ar|yc+<
| | —_— |

e ==][-- - Korga pnutenbHoCTb MMnysnbca 6osblie BepXHero npegena M MeHblle
HWXHero npeaena.




17.4.4CuvHxpoHM3aumsa no napamerpam TB curHana

B 3TOM pexuMme cxemMa CUHXPOHU3auUW [aeT BO3MOXHOCTb CUHXPOHM3aUWW MNOSHOro
TEeNeBM3MOHHOIro CcurHasna, Bblbopa NOASAPHOCTM BUAEOCUrHana, Bblbopa CUCTEMbl LIBETHOMO
TenesmaeHus, Bblbopa TB-ctpokn, wn TB nona. Ocuunnorpadbl cepun  AKWUM-4129
noaAep>XmMBaT CUHXPOHM3ALMIO NO CneayllwmMm Tunam uBeTHoro tenesmaeHus: NTSC, PAL,
HDTV u nonb3oBaTeNbCKMii BapuMaHT HAaCcTPOEK BMAEOCUIHanNa.

1.

2.

sw

HaxaTb kKHOMKy [MeH CUHXp| Ha NepeaHeil naHenu npubopa, AN nepexona B MeHIo
HACTPOEK CUHXPOHU3ALIUM.

B oTkpbIBLIEMCS MEHIO KOCHUTEecb NnyHkTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbLeM Ha 3KpaHe 3Hadka «Bupeo» .

KocHuTechb MyHKTa Source/WUcTouyHuMK n BblO6paThb UCTOYHUK  CUrHana
CUHXPOHMU3aLMNMN.

MoBepHyTb perynatop Level/YpoBeHb Ha nepeaHen, B nMofe ynpaBneHus
CUHXpPOHU3aLKMEN, AN YCTAHOBKM YPOBHS 3anycka.

KocHntecb nyHkTta Standard/Cranpaprt 4ana Bblbopa Bugeo craHgapTa.
Ocuunnorpadbl cepun  AKWUM-4129 noaaepXuBatoT CcneaywliMe Buabl  BUAEO
CTaHAapToB.

CraHpapTt Tun CuHXpouMnynbC

NTSC YepeccTpo4Has Bl-level
PAL YepeccTpoyHas Bl-level
HDTV 720P/50 MporpeccuBHas Tri-level
HDTV 720P/60 lMporpeccuBHas Tri-level
HDTV 1080P/50 MporpeccuBHas Tri-level
HDTV 1080P/60 MporpeccuBHas Tri-level
HDTV 1080i/50 MporpeccusBHas Tri-level
HDTV 1080i/50 [MporpeccuBHas Tri-level
Monb3oBaTenbCKUMN

[Monb3oBaTe/lb TAaKXe MOXeT 3a4aTb cobcTBEeHHble HaCTpOVIKVI CTaHAapTa, Ana 3TOoro
Heobxoammo Bbi6paTtb TN Custom/Monb3oBar.

YacrtoTta Kagpos 251Tu, 300y, 50y, 60 I'y,

Yucno cTpok 300 ~ 2000

Yucno nonen 1,2,4,8

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

pa3BepTKa

Touka 3anycka Ctpoka Mone

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

(3HayeHue cTpokmn)/2 (2:1) |1,2,3,4,5,6,7,8

(3HayeHue cTpokmn)/4 (4:1) |1,2,3,4,5,6,7,8

(3HayeHue cTpokmn)/8 (8:1) |1,2,3,4,5,6,7,8

3HayeHne CTPOKKM MOXET YCTaHOoBeHO B Anana3oHe ot 300 go 2000.

Huxe npeacrtaBneHa Tabnuua, rae Ha npumepe 800 CTPOKM MoKasaHa B3aMMOCBSA3b
Bbl6GOpa CTPOKM, MONs, pasBepTKM M TOYKM 3anyckKa.

Ctpoka Yncno none PasBepTKa Ctpoka Mone 3anycka
3anycka
800 1 1:1 800 1
800 1,2,4 vnn 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 1,2,4 vnn 8 8:1 100 1, 1~2,1~4, 1~8

7.

KocHuTecb nyHkTa Sync/CuHxp. Ans Bbibopa ycnoBusa 3anycka. Ana nwboro tvmna
TENEBU3MOHHOIO0 CUrHana MOXHO 3a4aTb TUM CUHXpOHM3auuu Any/Jlro6on wnnu
Select/Bbi6op.

Any/Jio60M1 - CMHXPOHM3aLMS NOo NOH6OMY FrOPU30OHTaNIbHOMY CUHXPOUMMYbCY;
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Select/Bbi6op - Bbi6Op Mons U CTPOKM CUHXpOHM3aumu. Onsa Bbibopa HaxaTb KHOMKY
ynpasneHnsa MeHio Line/Ctpoka wnu Field/Mone, BbibpaTb 3HauyeHWe YyHMBEPCaNbHbIM
perynsiTopom.

Huxe B Tabnuue npuvBeaeHa MH@OPMaUMSa O KONMMYeCTBE CTPOK B MNOJie A1 Kaxaoro m3
BWAEO CTaHAAPTOB.

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

17.4.5CvHXpOHM3aLMA NO NapaMeTpaM OKHa
B 3TOM peXxuMe CUMHXpOHU3aLUMM 3anyCcK NpoMCXoauT, KOoraa ypoBeHb CUrHana BbiXoAUT 3a
npeaenbl YCTAHOBIEHHOI0 «OKHa» (nepecekaeT BEPXHIOK WUIN HMXKHIOK FpaHuubl).

FOpWU30HTaNbHbLIA MapKep 3anycKa

BepxHAA
rpaHMLya

HUuM¥HAAR
rpaHMLa

EcTb ABa BMAa OKOH: abconoTHOE M OTHOcUTenbHoe. OKHa MMEeIT pas/iMyHble MeToAbl
KOpPpPeKTUPOBKM YpPOBHSA 3anycka. lNpu Bbibope OkHa abCoMTHOrO TUMNa, HUXHUA U BEPXHUWN
YpPOBEeHb 3anycka MOXHO peryampoBaTb COOTBETCTBEHHO C MOMOLbLIO PYYKU perynsatopa
YCTaHOBKW YpOBHSA. [lpn BblbOope OKHa OTHOCUTENbLHOrO TuNa, AOCTYMHa peryamposka
LEeHTpasibHOM OCKM YpPOBHSA 3amnycka, WM 3HayYeHue OTCTPOMKM HUXKHEW W BEepxHeW rpaHuy oT
ueHTpa.

Ecnn HWMXHWUA WM BepxHWI NOPOroBble YPOBHW HaxoAAaTCa B npeaenax AvanasoHa
aMMAnTyAbl CMrHana, CMHXpoHusauum 6yaeT BbINONHATBCA KakK MO HapacraloweMmy, Tak 1 no
cnagatowemy dpoHTYy.

Ecnv BepXxHWN NOpOroBblM YpOBEHb HAaXoAMUTCA B rnpeaenax auvanasoHa YpoBHSA CUrHana, B
TO BpPEMS KaK HWXXHWI MOpPOroBbi YPOBEHb BbIXOAUT 3a npefensl Ananas3oHa YpOBHSA CUrHana,
CUHXPOHU3auuna 6yaeT BbINONHATBLCS TONIbKO MO HapacTaloweMy QpoHTY.

ECnv HMXHWI NOpPOroBbI YPOBEHb HaXoAMUTCA B npejenax AuvanasoHa YPOBHS curHana, B
TO BpeMs KakK BEPXHWUIA NOPOroBbI YPOBEHb BLIXOAUT 3a Npefenbl Anana3oHbl YPOBHSA CUrHana,
CUHXpOHU3aumMsa 6yaeT BbIMNONHATLCA TONBKO MO cnajawmwemy dpoHTY

HacTtpoitkn Absolute/A6conOTHOro TMNa OKHa.

1. HaxaTb KHOMKy Ha nepeaHen naHenu npubopa, A1 nepexona B MeHI0
HaCTpPOEeK CMHXPOHU3aLUUM.

2. B oTKpbIBLIEMCS MEHIO KOCHUTECh NyHKTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbuem Ha akpaHe 3Hadka Window/OkHO

KocHuTech MyHKTa Source/NCTOYHUK 7 BblbpaTb UCTOYHUK  CUrHana

CUHXPOHU3aLUN.

5. KocHutecb nyHkTa Type/Tun okHa ansa Bbibopa Absolute/A6conOTHOro OKHa.

6. [ns yCTaHOBKM MNOPOroBOro ypOBHS MCMNOMb30BaTb perynsatop “YpoBeHb”, B none
3AMNYCK Ha nepeaHen naHenu npubopa.

7. KocHutecb kHonku ynpasneHns Holdoff Close/Yaep> BbIKJ1 ans BKAOYEHUS

dYHKUMM  3a4epXXKU  3anycka. [na  yCcTaHOBKM BPEMEHU YyAepXaHusa 3anycka

Heo6x0AMMO UCMOAb30BaTb YHUBEPCANbHLIA perynatop

W

59



HacTtpoiiku Relative/OTHOCMTENbHOIrO TUNAa OKHa.

1.

W

ou

HaxaTb kHOMKY [MeHto CMHXPp| Ha nepeaHel naHenu npubopa, AN Nepexona B MEHIO
HaCTpOeK CMHXPOHU3aLUMN.
B oTkpbIBLIEMCS MEHIO KOCHUTEeCb NyHkTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3kpaHe 3Hadka Window/OkHO

KocHuTecb MyHKTa Source/WUcTouHuMK " Bbl6paTb UCTOYHMK  CUrHana
CUHXPOHU3aLMU.

KocHuTecb nyHkTa Type/Tun okHa ans sBbibopa Relative/OTHOCHMTENBHOIO OKHa.
[Ona ycTtaHOBKM 3HAa4YeHUI mMcnonb3oBaTb perynstop “YposeHb”, B none 3AMNYCK Ha
nepegHen naHenn npubopa. HaxaTtb perynstop “YpoBeHb” AN W3MEHEeHUs
HanpaB/ieHMs ABUMXKEHUS FPpaHuL, OKHa.

KocHutecb kHonku ynpaeneHus Holdoff Close/Yaep>x BbIKJ1 gna BkoyeHus
GYHKUMM  3a4epXXKU 3anycka. [na yCTaHOBKM BPEMEHM yAepXaHus 3anycka
Heo6Xx04MMO NMCNOIb30BaTb YHMBEPCAbHbIN PEerynsTop

17.4.6CuHXpOHM3aLMA NO MHTEepBany

3anyck NoO BTOPOMY MONOXUTENbHOMY WMAM OTpuuUaTeSIbHOMY (POHTY, KOrga nMpoMexyToK
BpeMeHn Mexay GpoHTamMu 6onbllie, MeHblle, HaXxoAUTCA B MNpeaenax WaM BHE NpenesnosB
YCTQHOBJIEHHOIO BPEMEHHOI0 MHTEpBana.

—— | |—>1"

JLP T
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3anyck 3anyck

HaxaTb kHonky [MeHio CuHXp| Ha nepegHen naHenun npubopa, Ans nepexoda B MEHIO
HaCTpPOeK CMHXPOHU3ALMUM.
B oTKkpbIBLIEMCS MEHI0 KOCHUTEeCh NnyHkTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbuUeM Ha 3kpaHe 3Hadka Interval/WUHTepBan .

KocHutecb  nyHkTa  Source/WCTOMHMK 1 BblbpaTb  WUCTOYHMK  CUrHana
CUHXPOHU3ALMMN.

B paspene wMeHwo  Slope/HaknoH  kacaHmeM  BbibpaTb  CMHXPOHM3ALUUIO
nonoxuTtenbHbiM ¢dpoHTOM (Rising/PoOCT), WANM CUHXPOHM3AUUIO OTpuUaTeNbHbIM
¢poHTOM (Falling/Cnan).

KocHutecb nyHkTa Limit Range/3anyck Korpa, ans Bbibopa ycnosus

CUHXPOHM3aLMK:

e <= - (MeHblle 33[aHHOr0 3Ha4yeHusa): 3anyck, Koraa WHTepBasn BpPeMeHW [0
BTOPOr0 MOJIOXMUTENbHOIO WM OTpUUATENbHOr0 (POHTA MeHble 3aAaHHOro
3HayeHus.

e >= - (6onble 3a4aHHOro 3Ha4yeHWs): 3anyck, Koraa WHTepBan BpPeMEHU [0
BTOPOro MOJIOXWUTENbHOIO WAW oOTpuuaTenbHoro ¢poHTa 6onblie 3aaaHHoro
3HayeHus.

e [--,--]1 - (B npegenax 3agaHHOro gmanasoHa): 3anyck, Korga nHtepBasi BpeMeHMU
00 BTOPOro MONIOXWUTENIbHOro MnuM oTpuuatenbHoro ¢poHTa 6osblie 3agaHHOro
3HAYEHUS HUXXHEro npeaena U MeHblle 3a4aHHOro 3Ha4YeHns BEpPXHEro npeaena.

e ==][-- - (BHe npenenoB 3aAaHHOroO JAuanasoHa): 3anycK, Koraa uHTepBsan
BPEMEHM A0 BTOPOro MOJIOXUTENbHOrO WAK oTpuuatenbHoro dgpoHta 6onblie
3a4aHHOr0 3HayeHWs BepxHero npegena W MeHblle 33af4aHHOr0 3HauyeHus
HMXHEro npeaena.

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



7.

KocHutecb nyHkta Holdoff Close/Ypep>x BbIKJ1 ansa BkaoyeHus QyHKUNK
3a4€epXKN 3anycka. [Ons yCcTaHOBKM BpeMEHW yaepxaHus 3anycka Heobxogmmo
NCNoNb30BaTb YHMBEPCAJIbHbIN PEerynsTop

17.4.70TNOXXEHHbIN 3anyckK

3anyck npu nponagaHuMn curHana Ha Bpems 6osblie 3a4aHHOro NO YC/I0BUIO poHTa Mnum
COCTOSIHMS.

YcnoBue «(poHT>»

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

" —

T 1 L

3anyck 3anyck

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

CurHana

nepecekaeT 3aAaHHbli ypPOBEHb 3anycka A0 TOro MOMeHTa, koraa cnaa (unm

cneaywowmnn  GpoHT) nepecekaeT 3ajaHHbIA YypoBeHb 3anycka, 6o0sblie YyCTaHOBEHHOro
BpeMeHU oxuaaHus. Kak nokasaHo Ha pUCYHKE HUXeE.

> >

T

Janyck 3anyck

HacTpoiku OT/NI0XKEHHOr0 3anycka Mo yCi0BUI0 «®pOoHT>.

1.

Hw
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HaxxaTb kHonky MeHo CuHXp| Ha NepeaHen naHenu npubopa, Ana nepexona B MeHIO
HaCTpoOeK CUHXPOHU3aLNN.
B oTkpbiBEMcs MeH0 KocHuTecb nyHkTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbLeM Ha 3KpaHe 3Hadka Drop Out/OTno)xxeHHas

KocHutecb  nyHkTa  Source/WCTOMHMK 1 BblibpaTb  WUCTOUYHMK  CUrHana
CUHXPOHU3aLUMMN.

B pasgene meHio Slope/HaknoH u BbibpaTb CUHXPOHM3ALUMIO MNOSIOXKUTENbBHBLIM
¢poHTOM  (Rising/PocT), WAM  CUHXPOHM3AUMIO  OTpuuaTeflbHbiM  (POHTOM
(Falling/Cnapn).

B pasaene meHio OverTime Type/Tun BpeMmeHnu Buibpats Edge/®poOHT.

B pasgene MeHio Time/Bpems, BbibpaTb 3HayeHWe BpeMEHU, WCMONb3yS
yHUBEpCanbHbIA perynsatop.

KocHutecb nyHkTta Holdoff Close/Ypep>x BbIKJ1 anga BkawyeHUs QyHKUNK
3a4epXKn 3anycka. [na ycTaHOBKM BpeMeHW yaepxaHus 3anycka Heobxoammo
NCNoNnb30BaTb YHUBEPCAsbHbIA perynaTop.



HacTpoMhKM OTNIOXKEHHOro 3anycka no ycsoBuio «CocrosaHune» .

1.

W

HaxxaTb kHonky MeHto CuHXp| Ha NepeaHen naHenu npubopa, Ans nepexoga B MeEHIO
HaCTpOeK CMHXPOHU3aLUMN.
B oTkpbIBLIEMCS MEHIO KOCHUTEeCb NyHkTa Trigger Type/ Tun 3anycka.

KocHuTecb NanbLeM Ha 3KpaHe 3Hadka Drop Out/OTno)xxeHHas

KocHuTecb MyHKTa Source/UACTOMHUK U Bbl6paTb UCTOYHMK  CUrHana
CUHXPOHU3ALMMN.

B paspene meHw Slope/HaknoH un BbibpaTb CUMHXPOHM3AUWUIO MNOJOXUTENbHbIM
dpoHToM  (Rising/PocCT), WM  CUHXPOHM3AUMIO  OTPULATENbHLIM  (PPOHTOM
(Falling/Cnap).

B paznene meHto OverTime Type/Tun BpemeHu BbibpaTb State/CocTosiHue.

B pa3sgene wMmeHio Time/Bpemsa, BbibpaTb 3HayeHWe BpPEMEHU, WCMOb3yS
YHUBEpCasbHbIA perynsTop.

KocHutecb nyHkta Holdoff Close/Ypep>x BbIKJ1 ansa BkaoyeHus QyHKUNK
3a4€epXKn 3anycka. [Ons yCcTaHOBKM BpEeMEHW yaepXaHus 3anycka Heobxoanmmo
NCNONb30BaTb YHMBEPCAbHbIA perynaTop.

17.4.8CuHXpOHM3ALMUA NO pPaHTY

3anyck pa3BepTKM MO paHTy, onpeaenseMomMy 2 NoporaMu rno ypoBHIO U MO ANUTENbHOCTU
paHTa, KOTOopas 6OJ'IbUJe, MEHbLUE, HaXoaAnTCa B npegenax unanm BHeE nNpeaenoB yCTaHOBAEHHOIO
BPEMEHHOIO 3HAYEHUS.

BepxHWii noporoebIi
YpPOBEHb

HWXHWIA NOporoBbIN
YPOBEHb

MonoXuTeneHbI paHT UMNYNbC

R L T T T T e R R B Ny L L

OTpuuatenbHbli paHT UMNYNbC

OTpuuaTenbHblA  paHT WMNYMbC MepecekaeT BEPXHWI MOPOroBblIi YPOBEHb, HO He
nepecekaeT HUXHUN NOPOrOBbIN YPOBEHD.

MonoXuTenbHbIn paHT MUMNYAbC MNEepecekaeT HWXKHUIM MNOPOroBbll YpOBEHb, HO He
nepecekaeT BEPXHUIM MOPOroBbiN YPOBEHbD.

1.

W
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Ha)xaTb kKHoMKy MeHo CUHXp| Ha nepeaHeil naHenu npubopa, AN Nepexona B MEHHO
HaCTPOeK CMHXPOHU3aUMK.

B oTkpbIiBLIEMCS MEHIO KOCHUTeCb NnyHkTa Trigger Type/ Tun 3anycka.

KocHuTecb nanbueM Ha 3kpaHe 3Hadka Runt/PaHT .
KocHutecb  nyHkTa  Source/UCTOYHMK 1 BblibpaTb  UCTOYHMK  CUrHana

CUHXPOHU3aLMN.
B pasgene wmeHwo Polarity/MonapHocTtb BbibpaTb MNOASPHOCTb UMMyfnbca Mo
KOTOpOMY oyanet BbIMONIHATbLCS CUHXPOHM3aLUMS Positive/Monoxur.
(nonoxutenbHas NONSPHOCTb) nnu Negative/OTpuuar. (oTpuuaTtenbHas
NONSIPHOCTb).

KocHutecb nyHkTa Limit Range/3anyck Korpa, ans Bblbopa ycnosus
CUHXpOHM3auun (<=,>=, [-=-,--] or ==]1[--).

B paspene meHio Lower Upper/BepxH HMXXH yCTaHOBUTb 3HayeHWUs BEPXHEro u
HMXXHEro NOpPOroBOro ypoBHS. YCTaHOBKA 3HAYEHMS OCYLLECTBNSETCS YHUBepCasbHbIM



perynsaTopoM WM BBOAMTCA C 3KpaHa npubopa. HuxHee 3HavyeHMe noporoBoro
YPOBHS1, HE MOXET 6bITb Bblle BepXHero 3Ha4yeHus n Ha oboporT.

8. KocHutecb nyHkta Holdoff Close/Yaep>x BbIKJZ1 ansa BkatoyeHus QyHKUUK
3a0€epXKKN 3anycka. [Ons yCcTaHOBKM BpEMEHW yaepXaHus 3anycka Heobxogmmo
NCNONb30BaTb YHMBEPCA/IbHbIA perynaTop.

17.4.9CuHXpOHM3aLMA NO 3af4aHHOMY WA6NOHY

CUHXpOHM3aUMsa pa3BepTKM KOMOMHaAUMENn CUrHanoB OT  pPas3/IMYHbIX UCTOYHMKOB
(kaHanoB). MNMpwu co3paHnM yCIoBUS 3a4al0TCA YPOBHM AN KAaXA0ro U3 KaHasioB, KOTOpble 3aTeM
cBsA3bIBAOTCA Mexay cobowm normyeckmmm dyHkumammn  (U;  WHE; WIWN; WIW'HE), c
BO3MOXHOCTbIO yAEepXaHUsa 3anycka no 3agaHHOMY BPEMEHHOMY WMHTepBany.

L KaHan 1 Beicokui

——KaHan 2 Huskui

"N" Ocumnnnorpamma

3anyck 1 3anyck 2

1. HaxaTtb KHONKy |[MeHto CuHXp| Ha nepegHen naHenu npubopa, Ansd nepexoga B MeHIO
HaCTpOeK CMHXPOHU3aALUM.
2. B oTkpbiBWIEMCS MeHIO KOCHUTEeCb NyHkTa Trigger Type/ Tun 3anycka.

3. KocHuTecb nanbLeM Ha 3KpaHe 3Haudka Pattern/LWla6noH n

4. KocHuTecb nyHkTa Logic/Jlormka n c NoMoLblo YHUBEpPCAsbHOro perynstopa BbibpaTb
normnyeckoe ycnosne: AND/WN, OR/WUJIN, NAND/WU-HE van NOR/HMN.

5. KocHutecb nyHkTa Source Setting/Hactpoitka UCTOUHMKA, OTKPOETCS OKHO Bblibopa

N HaCTPOWMKM UCTOYHMKA 3anycka.

6. Ons Kaxporo uWCToyHWKka BblibpaTb Jsormyeckuii yposeHb: Don't care/Jlo6o#,

Low/Hu3skunu nnm High/Bbicokuni.

e Low/Hu3kuit — ycTaHOBKa HU3KOIO JIOFMYECKOro YPOBHS AJst BbIBpaHHOrO KaHana.
Hu3knin ypoBeHb — 3TO YpPOBEHb HaMNpsSXEHUs MeEHblUe YPOBHSA 3anycka W
NOpPOroBOro ypoBHS KaHana.

e High/BblCOKMIA — yCTaHOBKa BbLICOKOIrO JIOrMYECcKOro YPOBHS ANs Bbl6paHHOro
KaHana. BbICOKMI ypOBEHb — 3TO YpOBEHb HanpshXeHusa 60sblue YPOBHS 3anycka U
NOpPOroBOro ypoBHS KaHana.

e Don't care/Jlrobonr - norvyeckn ypoBeHb pAna BblbpaHHOro KaHajla He
BblbMpaeTcs. Jltobble NnapaMeTpbl KaHana He yYUTbIBAOTCSA NPU CUHXPOHM3aUnm.

e Ecnu gna oboux kaHanoB BblbpaH pexuMm Don't care/J1io60oi To curHan He 6yaet
CUHXPOHU3NPOBAH.

7. YCcTaHOBKa 3Ha4YeHMS YPOBHS BbINOSHAETCS perynstopoM Level/YpoBeHb Ha nepegHei
naHenu B Nnosie CUHXPOHM3aLUN.
8. KocHutecb kHonku ynpasneHuns Limit Range/3anyck Korpa, ana Bbibopa ycnosus

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

9. B paspene meHio Lower Upper/BepxH HWMIKH YyCTaHOBWUTb 3Ha4YeHUsS BeEpXHEro u

HUXXHEro rnoporoBoro ypoBHS. YCTaHOBKa 3HaYeHUSA OCYLLEeCTBNSAETCH YHMBepCanbHbIM
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perynsaTopoM Wam BBOAMUTCS C 3KpaHa npubopa. HmxHee 3HauyeHMe NOporoBoro ypoBHS,
He MOXET 6bITb Bbllle BEpXHEro 3HayeHns 1 Ha obopor.

10. KocHutece kHonkm ynpaeneHnss Holdoff Close/Ypep>x BbIKJ1 gna Bkawo4deHus
dYHKUMM 3a4epXKKK 3anycka. [Ans yCTaHOBKW BPEMEHU yaepXaHus 3anycka HeobxoamMo
NCNONb30BaTb YHMBEPCA/bHbIA perynaTop.

17.5 Ypep>xaHue 3anycka

QOYyHKUNA yAEepXaHUS — 3TO AOMOJIHUTENbHOE YCNOBME ANS peXmMMa CUHXPOHM3auuu no
dpoHTy. OHa MoXxeT O6biTb Bblpa)XxeHa KakK WHTepBasl BPEMEHU WU KOJAUYECTBO COObITUNA.
QOyHKUMA yaepXaHus 6NOKMPYeT CXeMy CUMHXPOHM3auMK Ha 3afdaHHblA Nepuos BPEMEHU WU
KOIM4YecTBo cobbITUIA nocsie nocregHero 3anycka pa3BepTtku. CobbiTus — 3TO ciyyawu, Korga
NMeeT MeCTO BbIMNOSIHEHWE YCNoBM 3anycka. Cneaylowmn 3anyck Npon3onaeT, Korga UCTekyT
yCnoBus yaepxxaHus n 6yayT BbINOJIHEHbI OCTas/lbHblE YCI0BUS 3anycka.

QOYyHKUNA yAEpXaHUA UCMOMb3yeTCa ANa noayyeHus ctabuibHOro 3anycka Ha COCTaBHbIX
nepnoanyeckux curHanax. Hanpumep, ecnnm WM3BECTHO KOMMYECTBO WM AJINTENIbHOCTHU
3/1IEMEHTapHbIX CUIrHanoB, 06pasylLWKMX COCTaBHOW CWUrHan, TO MOXHO 3abnokupoBaTb WX,
BbibpaB noaxoasiiee 3HavyeHue yaepxaHus. [oxoxue yCnoBUSA WUCMNOAb3YHTCA B YCNOBHbIX
TUNax CUHXPOHM3aUNN.

NHorga MOXHO AOCTUUbL CTabunbHOro OoTobpa)keHMs NepuoanyYeckMX CIOXHbIX CUIHanNoB,
Ha/I0XWB YC/IOBME Ha MHTEpPBas BPEMEHM MexAay nocnefoBaTesibHbIMM 3anyckamu. B npoTMBHOM
Cnydyae 3TO BpeEMA ONpeaensdeTcd TOoJibKO BXOAHbIM CUITHa/IOM, PEXMMOM CBA3UN U nosocon
nponyckaHms npubopa. Bbibepute NONOXUTENbHbIA UKW OTPUUATENbHbIM 3anycKawwmnn @poHT
N MMHMManbHOE BPeMs Mexay 3anycKaMu. 3anycKalwmin CUHXPOMMNYAbC FreHepupyeTcs, Koraa
6y,qu BbIMOJIHEHO YCNTIOBUE 3alyCKa nocne NcredyeHna BpeMeHn BblAEPXKKN, OTCHUTbIBAEMOIO OT
nocsegHero CMHXpouMnyJsabca. MoXHO BbibpaTb Nt060M NpoMexyTok BpeMeHn oT 8 Hc oo 30 c.
OTCcYUeT BpeEMEHN yAepXaHUS HadMHAETCs 3aHOBO MOC/e KaXAaoro 3anycka.

17.5.13apep>XKa Nno BpeMeHM

Bpemsa yaepxaHus - 3TO BpeMs OXuAaaHusa ocumnsorpada nepes NOBTOPHbLIM BKAOUYEHNEM
cxeMmbl 3anycka. Ocumnnorpad He cpaboTaeT, NoKa HE UCTEYET BpeMS yaepXXaHus.

Ncnonb3yiTe 3adepXKy 479 3anycka Ha MOBTOPSIOLWMXCA CUrHanax, KoTopble MMerT
Heckonbko pebep (Mnm apyrmx cobbiTUn) Mexay NOBTOPEHMSIMU CUrHanoB. Bbl Takxke MoxeTe
NCNONb30BaTb YAEpXaHMe Ans 3anycka no nepBoMy (pPOHTY nakeTa, Korga Bbl 3HaeTe
MWHUMasIbHOE BpeMs MeXxAay naketamu.

Hanpumep, A4Ana A[oCTMXEHUs CTabunbHOro 3anycka MOBTOPSAIOWMXCS WMMMIYNbCOB,
NMOKa3aHHbIX Ha PUCYHKe HMXe, Heo6X0AMMO YCTaHOBUTb BpeMsa yaepxkaHus (t) pasBHbiM 200 HC
< t <600 Hc.

. YaeprxaHue 3anyck
: -
200 ns 600 ns

17.5.23apep>xka no cobbiTuio

CobbiTne yaepxaHus - 3TO KOAMYecTBO CobbITMIA, KOTOpoe ocuunaorpad cuutaeT nepeg
NOBTOPHbIM BKJ/IlOYEHMEM CXeMbl 3anycka. Ocuunnorpad He cpabortaer, noka cobbiTus
yAepXaHuUs cyeTuYMKa He AOCTUIHYT YCTaHOBJIEHHOro 3HadeHus. Ha cnegyloweMm pucyHke
cobbITUe yaep>XXaHuUsa yCTaHOBNEHO Ha 3, N CUrHas 3arnyckaeTcs Ha 4YeTBepToM (poHTe.

3anyck
B

b » > >
YaepxaHue

MapameTp Start Holdoff On/Mono)xeHune 3apaepiKKun onpesensieT HayasabHYH MO3MLMIO
yAEPXaHUS.
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Yaep)xaHue

CtapT 3axBaTa 7 AR
L pigly
: = "\

MNocnegHU 3anyckK TyT

Acq Start/Crapt Touka - HauvanbHas no3vumsa yaepXxaHus - 3TO rnepBas BpeMeHHas
TOYKa, yaoBneTsBopsiloWas YCAOBUIO 3anycka, Korga HauyvHaeTcsa 3axBaT JAaHHbiX. B
npuBefeHHOM Bblle MpUMepe Kaxaoe YyAepXaHue HadMHaeTcd C MNepBOoro HapacTtaruwero
¢dpoHTa nocnenoBaTeNbHOCTU UMIMY/bCOB.

Last Trig Time/ MNocnepgHaa CuHxpoHm3auuma (Bpems nocnegHero 3anycka) -
HayasibHas NoO3MUMA yAepXaHusd - 3TO BpeMs rnocjiedHero 3anycka. B npueBeseHHOM Bbiwe
npuMmepe nocnegHss no3vuMsl  3anycka HaxoAWTCS Ha BTOPOM nepeaHeM  (poHTe
nocnefoBaTelbHOCTU UMMYJLCOB, N BTOpPas 3a4epXXKa HAaUMHAETCS C 3TOMN TOUKMU.

17.6 YcraHOBKa BMaa CBSiI3UM CX€Mbl CUHXPOHU3aALUNMN

Bupa cBA3M - cnocob noakuYeHns CMrHana Ha BXo[ CXeMbl 3anycka.

Ona Bbibopa BuAaa CBA3M CXeMbl CUMHXPOHM3aUMM HE0bX0AMMO HaXkaTb KHOMKY
Ha nepegHer naHenu ocumnnorpada, B OTKPbIBLUEMCA MEHK KOCHUTECb MyHKTa
Coupling/CBa3bBx.

B ocuumnnorpagax cepum AKWUIM-4129 npenycMoTpeHbl 4YeTblpe Buaa CBA3N CXEMbI
CUHXPOHU3ALMN,

DC (OTkpbiTbii BxoA) - lNpuMeHsieTcsa ANsS nodaydym Ha BXoA 3anycka BCEX YaCTOTHbIX
KOMMOHEHT CMrHana, uiu B cnydasax, Koraa 3akpbiTell Bxo4 (AC) MOXET NpMBECTM K CMELLEHUIO
3(pheKTUBHOro ypoBHS 3anycka.

AC (3akpbiTbii Bxop) - EMkocTHas c¢Bs3b no Bxody. OTceyYeHME MOCTOSIHHOWM
COCTaBfAOWEN, NOAABIEHME YacToT HMXe 8 .

HF Reject (BY c¢unbtp) - (nogasneHue BY) CeA3b 4vepe3 HU3KOYACTOTHbIN PUbTP,
noAaBAAOWMIK 4acToTbl CBbiwe 967 KIy. MNMpuMeHseTca ansa 3anycka Ha HU3KMX YacToTax.

LF Reject (HY dunbrp) - (nogasneHue HY) CeaA3b MO BXOAy 4Yepe3 EMKOCTHOWM
BbICOKOYACTOTHbIN PUNbLTP; OTCeYeHne MOCTOSHHOW COCTaBASKOWEN, NogaBieHMe 4acToT Huxe
33 klu. lMpuMmeHsieTca ANs NOBblWeHUs CcTabuabHOCTM 3anycka Ha cpegHuX W BbICOKMX
yacToTax.

17.7 ®dwunbtp WyMa

OyHKUMA nopasneHns wyma gobasnser AOMNOMHUTENbHLIA FUCTEpe3nc B  CXeMy
CMHXpOHM3aUMN. 3a CUYeT YyBeNMYEeHUS 30Hbl TruUcCTepe3nca B CXEMe CUHXPOHM3auuu,
YMEeHbLUAeTCss BEPOSATHOCTb JIOXHbIX cpabaTbiBaHUI OT WyMa B curHane. B Toxe BpeMmsa, punbTp
lWyMa yYMeHblUaeT YyBCTBUTENbHOCTb 3anycka, No3ToMy Ans cpabaTbiBaHUS HEO6X0AWM CUrHan
c 60MbLLINM YPOBHEM.

Onsa BkawyeHna dyHKUMM NoAaBNEHUSA WyMa HEOH6XOANMMO Ha)XaTb KHOMKY |MEH}O CI/IHXP|
Ha nepegHen NaHenu ocuunnorpada, B OTKPbIBLIEMCS MEHIO HaXaTb KOCHUTeCb NyHkTa Noise
Reject/®unbtp LlyMa ana BkAOYEHUA GYHKUMW MNOAABMAEHUS LlyMa, MOBTOPHOE HaxaTue
KHOMKW OTKJIIOYaEeT AaHHYI0 PYHKLUUIO.

& Utility ™ Trigger 3k Cursors [\ Measure 111 Acquie  [J Display [ Analysis Trigd 8 TRIGGER

Type
Edge
Source
c2
Slope
Rising
Holdoff
None

Coupling
Dc

Noise Reject

Timebase -
500mV/div 000s  500usidiv Auto 000V 11:14:00
0.00v 125MS  250GSis Edge  Rising 2018/10/19

Puc. 17-1 ®yHKUMA nofaB/ieHUA WyMa OTKJ/IIOUYEHa
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= 1.000010kHz
@ Utiity ™ Tigger  3f Cusors B\ Measure {7} Acquie [ Display [ Analysis == 8 TRIGGER
Tigd

Type
Edge
Source
c2
Slope
Rising
Holdoff
None
Coupling
DC

Noise Reject

Timebase &
500mV/div 0.00s 500us/div Auto 0.00V  11:15:00
0.00v 125MS  250GS/s Edge Rising 2018/10/19

Puc. 17-2 ®dyHKUMA noaaBNIeHUA WyMa BKJIlOYEeHa

17.8 O6nacrTb CMHXpPOHU3aAUUM

Ocuunnorpadbl  cepun  AKWUM-4129 B pobaBneHunm K CTaHAAPTHbIM  YC/IOBUSAM
CMHXPOHM3AUMKN CUrHasa Mo3BOMSAT 3a4aTb 06/7aCTM CMHXPOHM3AUMKM ANS 3axBaTa COXHbIX
cobbiTUn. [OoCTynHbl ABe onpeaensiemMble nosib3oBatenem obnactu: Zonel/Ob6bnactbl w
Zone2/06bnacTtb2.

Ona kaxaon wn3 obnacterr MOXHO 3ajdaTb YycnoBuMe Ans cuHXpoHmsauumum: Intersect/
Mepecekaer win Not-intersect/He nepecekaer. «[llepecevyeHne» BKAKYaeT TONbKO
cobbiTMs, npoucxopswme B BblaesieHHOM obnactu. «Henepecekatowmecs» cobbITUS BKAOYAOT
Bce cobbITKs, Npoucxoasilumne 3a npeaesnamMmu BblaeNeHHOM 30HblI.

Ona Bbibopa o6nactu CUMHXpOHM3AUMKM HEObXOAMMO Ha)kaTb KHOMKY |MEH}O CI/IHXP| Ha
nepeaHen naHenu ocuwmnnorpada, B OTKPbIBLIEMCS MEHIO KOCHMUTECb NyHKTa Zone/O6nacTsb.

A. Bkn/Bbikn pexuMa o6nactv CMHXpOHU3auum

B. Bbibop ncrtouHuka: KaHl ... Kan4

C. Bkn/Bblkn O6bnactbl.

D. Bbibop cBoiictBa O6nactnl: T[lepecekaer wunnm He
nepecekaet

E. YcraHoBka koopaumHaT O6nactml. [nana3oH YyCTaHOBKWU Bty
HaxoauTcsa B npegenax obnactun curHana. D Intersect

F. Bkn/Bbikn O6bnacrb2.

o [ Zonel Setting

G. Bbibop cBoictBa O6nactmnl: T[lepecekaer wam He
nepecekaet

H. YcraHoBka koopauHaT O6bnactnl. [mana3oH yCTaHOBKMU

HaXoanTCa B npegenax obnactu curHana.
Intersect

H Zone2 Setting

Obnactb MOXHO co34aTb C MNOMOLWbIO XECToB WAWM  4Yepe3 MEHK HaCTpOoMKMU
Zone/O6nactb> Zone Setting/06n YcraH. LiBeT KOHTypa obnactu COOTBETCTBYET LBeETYy
KaHana BblIbpaHHOro B KayecTBe UCTOYHMKA.

Co3paHue obnacrtm xectamm

Korga BKAKOYEH pexuM 061acTn CUHXpOHM3auun, Heo6XoaAMMO KOCHYTbCs ntobon obnactu
Ha CeTKe, yAepXuBas naneu Ha 3KpaHe HapucoBaTb MPSMOYroOfibHYI0 paMKy, Kak MoKa3aHo Ha
PUCYHKE HMXKe.
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SIGLENT

(=%

& Utility o Display 11 Acqure s R Analysis

"

DEIM Timebase Triggar
S00mVidm 0.00s 2. 00us/dn  Auto
0.00v 40 0kpts' 200GSa/s Edge

Mocne Toro kak pamka 6yaet HapucosaHa, Heobxoanmo ybpaTb naney C aKkpaHa. Paaom ¢
paMKol oTobpa3unuTcs BCcnabiBawLwee MeHio Bbibopa Obnactu n Ceoncte Obnacrtu.

SIGLENT  Trgd

B Lniliy 1 Display 1 ™ Trinos # o [ Measi B! math Bl Analysis -
2 Uiy isplay rigger 4 Cur il “ e = 1.000005kHz

Zone] Must Intersect
Zone1 Must Nod Intersect
Fomne? Must Imersect
Zone2 Must Nod Inbersect
Histogram
DCAM Trigger cioc

1,00 idine ? =idv Aulo 0.
1% 000N iSals FEdge Rising

CospaHHyl0 0651acTb MOXHO MepeMellaTb nepeTackMBaHueM. [pocTo KOCHUTECh W
yAep>XuBaiTe none o61actv U UCNONb3YNTe XECT NepeTacknBaHus.

NUcTtounnk - KAH1, Oobnactbl - BKJl, WctoyHmk - KAH1, Oobnactel - BKIJI,
coctosiHue - “lepecekaeT” coctosiHue — “He MNepecekaet”
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Co3paHue o6nactv ¢ NOMOLbIO ANANIOFOBOr0 OKHa
Ona pgoctyma K AWMANOroBOMYy OKHY HacTpoek obnactm HeobxoauMMo, B MEHHKO
CUMHXpOHM3aunm BbibpaTb Zone/0O6nacTtb> Zone Setting/06n YcraH.

E REGION SETTING

YcTaHoBKa IeBOW rpaHuLbl ob6nacTtu =
YcTaHoBKa NpaBoi rpaHuubl ob6nactu
YcTaHoBKa BEpPXHEW rpaHuLbl obnactm

YcTaHOBKa HUXHeEN rpaHnLbl obnactun

mooOow?>

Bo3BpaT B npeabiayLlEE MEHIO
KOCHUTECb 04HOro M3 MYHKTOB MEHIO YKa3aHHbIX BbILUE,
3a/1aTb 3HAaYEHMNE C NOMOLLbI YHUBEPCANBLHOIO perynsatopa uam

BMPTYaNbHOW KnaBuaTypsbl.

MpuMmeuvaHme. Ecin obe obnactn, O6nactbl u 06nacTtb2, BKAOYEHbl pe3ynbTaT
nornyeckon onepaummn «M» B ABYX 30HAX CTaHOBUTCS Oonpeaenstowmm ycnosmem cpabatbiBaHms
3anycka.

Huxe npuBeneH npuMep, B KOTOPOM MOKa3aHO KakK CUMHXPOHU3NMPOBaTb CUrHaM Ha WUHEe C
nomoubo ocumnnorpada cepun AKNM-4129:

Mpn Mcnonb3oBaHWMM MPOCTON CUHXPOHM3AUMKM MO PPOHTY CUrHany 3aduKcMpoBaTb
aHomanuio 6yaeTr BecbMa ManoBepoOsATHO. bnarogaps BbICOKOM CKOPOCTU OBHOBAEHUS, MOXHO
yBUAETb aHOMasnuio, ecfiv BKIOUYUTb PEXUM MOoCNecBeyYeHuns.

@ Uity O Displap  F z 4 Cursors [ s ] " B sysTEM SETTING

Puc. 17-3 Oto6pa>xeHne aHOMaJsium B pexxmMme nocnecseel-mn
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B naHHOM cnyyae, NpMMEHEeHME peXxmMa CUMHXPOHM3auuu no obaacTu, camblii 6bICTPbIA K
npocton cnocob cTabwunbHOro 3axeaTa curHana. HeobxogmMmo BKAOUUTL pexuM obnactu
CMHXPOHM3aLMKN N HAapUCOBaTb PaMKy, B 30HE aHOManKN, KakK MOKa3aHO HUXe:

Bkntounte TpUrrep 30Hbl M HapUCYWTE paMKy ANs MNepeceyvyeHus C 30HOW KOHdMKTa
LWMHbI, KaK NOKa3aHo Ha M306paXKeHUN HUXE:

SIGLENT
f

% Uhility 1 Display  Ffi Acquira ™ Trigger Ed [&. Measura P Maih

Proparty

ntersect

21 Must Infersect

Zonel Must Kot Irt

132 Must Infersect

Aust Mot Intersect

Puc. 17-4 NMpumep BbiaeneHna o6s1actu CMHXpPOHMU3aUuum

,U,J'IFI TOYHOMN CUHXPOHM3aAUNN U cTabunbHoro CUrHana, peKoMeHAYyeTCAaA MCNnoJsib30BaTb ABE
obnactn. Onsa O6bnactbl BbI6paTh napameTp “lMepecekaeT”, ana Ob6bnacTtb2 BblibpaTb NapaMeTp

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

" - . - ] . . - SIGLENT
& Utilicy [ Digplay F g ™ Trigger 3% sura ™ Math L} =

&

Zonel

Puc. 17-5 CuHxpoHu3auma no 3agaHHoum obnacrtu
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18 CUHXPOHU3ALUMA WU OEKOAMNUPOBAHUE NOCNEAOBATEJIbHbIX
NMPOTOKOJ10B

Ocumnnorpadbl  cepun  AKUM-4129 nopaepxuBaloT (PyHKUMM  AEKOAMPOBAHUA W
CMHXpPOHM3aUMM nocsegoBaTeNbHbIX NPOTOKONOB: CcTaHgaapTHo - 12C, SPI, UART/RS232, CAN,
LIN n onumoHanbHo - FlexRay, CAN FD, I12S, MIL-STD-1553B.

HaxaTb KHOMKy Ha nepeaHer naHenn WA KOCHUTECb NoNs Aeckpunrtopa
Tpurrepa, a 3aTeM B OTKpbIBLUEMCS MeEHK KOCHuUTeCcb nyHkTta Type/Tvun n BbibpaTb TvN
cnHxpoHusaummn Serial/MocnenoBaTesibHbIN:

E TRIGGER
T
e "
Serial
A. Bblbop TMNa CMHXPOHMU3ALMN
B. Bbibop npoTokona B Protocol
C. Hactpoiika curHana 12C
D.

HacTpolika cMHxpoHmn3sauunm -
C Signal

D Trigger Setting

HaxaTb KHONKy [Jekoaup| Ha nepegHen NaHenu Wian B rNIaBHOM MEHK KOCHUTECb MYHKTA
Analysis/AHanus>Decode/ekoanpoBaHune ans pocrtyna B MEHI0 HacCTponKMu
AeKoanpoBaHUS NpoToKona.

5 DECODE

A. Bko4YNTb/BbLIKNOUYNTD dyHKUMIO AeKoanpoBaHus Somnales
nocnefoBaTeNbHbIX AAHHbIX o
B. Bbi6op wWuHbI Ang yctaHoBkn, Busl n Bus2 Bus1
C. BknwouyeHune/BbiknoyeHne oTobpaxeHns WKWHbI Ha 3KpaHe ,
Bus Operation
D. [ocTyn B MeHIO HacTpoek popMaTa oTo6paxeHus LWKNHbI
E. Bbi6op npoTokona nocnenoBaTeslbHOM WWHBbI
F. Tlepexos B MeHK HaACTpOeK MNapaMeTpoB curHana: Bbl6op Bus Display
NMCTOYHMKA U NOPOroBOro YpoBHS
o Bus Protocol
G. [lepexon B MEHIO HAaCTPOWKM NapaMeTpoB NMPOTOKOIA

12C
H. KonupoBaHue HacTpoeKk B MEHK CUMHXPOHU3auuun

Protocol Signals

Protocol Config

Protocol Copy
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18.1 KonupoBaHue HacTpoek
Haxoasace B MeHio [lekoaumpoBaHue, KocHuTecb nyHkTa Protocol Copy/Konus
Hactpoek, oTKpoeTcs Ananorosoe OKHO.

E DECODE SETTING

A. KonupoBaHue HacTpoek 13 MmeHto lekognposaHue B :
MeH CMHXpoHU3aums Copylc I B
B. KonupoBaHue HacTpoek n3 MeHto CUMHXpPOHM3aunUs B
MeHto [lekoanpoBaHue Copy From Trigger (B

C. BosBpaT B npeablayliee MeHto.

D Retum C

MpuMmeyaHmne. CUHXPOHM3ALMSA HE BbIMONHAETCS aBToMaTudecku. Ecnam HaCTpOﬁKM B OAHOM
M3 MEHK W3MEHSATCS, HeobxoAMMO BbINOHUTL onepauunto KonmpoBaHuA And I'IOBTOpHOVI
CUHXPOHU3aLUUnNN.

18.2 nMpotokon I2C

18.2.1HacTtpoiika napameTpoB curHana I12C
Hactpoika napameTpoB curHana I2C BkawuyaeTr B ceba: MnogkayeHMe KaHanos

ocumnnorpada K nocneaosaTesibHOM NMHUMKM AaHHbIX (SDA) M nocnenoBaTenbHOW JIMHUK

TakTnpoBaHusa (SCL), ycTaHOBKA NOPOroBbIX YPOBHEN.

& Utility ™ Trigger 4 Cursors [\ Measure 177 Acquire [J Display [ Analysis = E 12C SIGNAL

SCL A

c4

Threshold

B
C

—'H"r\”w""W"FW'”'lf'w'f"”w|f'fm"f!'f!wl”’!"r{'”mf”'{"'ml'”w’["lmI"“I'["'”"'!"\'f"”"f'_
C1

Threshold ) D
AR O AR A AT AR AR AT L ™

rrWWWWHHFW W‘ﬁﬂ"" 1 ] R— O e B

I (bl LUUUL LU LU

ociv &8 A Timebase Trigger ¢ &5
2.00V/div 2.00V/div -566us 200us/div Auto 09:11:35
1X 460V 11X 0.00V 10.0MS  5.00GS/s Senal 2018/9/13

Bbi6bop ncrtouHmka SCL. B npuBeaeHHoM Bblwe npumepe SCL noaknoyveH Kk KAH4.
YcTaHoBKa noporosoro ypoBHsa SCL. 210 1,7 B agna curHana LVTTL B 3TOM npumepe.
Bbibop ncrtouHmka SDA. B npuBeaeHHoM Bbiwe npumepe SDA noakntoveH Kk KAH1.
YcTaHOBKa MoOporosoro ypoBHsA KaHasna SDA.

Bo3BpaT B npeablayLiee MeHto.

JInHnA noporoeoro ypoBHs. [MosiBNsSeTCcs TONbKO NpW HAaCTPOMKeE NMOPOroBOro YpPOBHS.

mmoow»

Onsa HacTpoirikn ocunnnorpada noa curHan 12C Heobxoammo:
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Ha)xaTb KHOMKY Ha nepegHen naHenu ocumnnorpada, ons AOCTyna B MEHK

HacTpoeK AeKoANPOBaHUS.

KocHutecb nyHkT Busl/LWuHal u BbibpaTb OAHY M3 ABYX Si4eeK A8 CO34aHus

HacTpoek: Busl/WunHal van Bus2/LllnHa2.

KocHutecb nyHkTa Bus Protocol/Mpotokon ©n C MoMowbio YHMBEPCANbLHOMO

perynsatopa BbibpaTtb npotokon I2C. [Onsa noaTteBepxaeHums Bblbopa HaxaTtb

YHUBEpCasbHbIA perynsTop.

KocHutecb nyHkTta Protocol Signals/CurHan pans nepexoga B MEHIO HacTpoek

napamMeTpoB CurHana.

HacTpoiikn npnuMeHmnMble K curHanam SCL n SDA:

e [MoaknounTb BXOoAbl ocunnnorpada K TeCTUpYEMOMY YCTPOMCTBY.

e KocHuTtecb nyHkta SCL unm SDA; 3ateM BblbpaTb BXOAHOM KaHaja CuUrHana c
MOMOLLbIO YHMBEPCANbLHOIO perynsTopa.

e KocHutecb nyHkTa Threshold/Mopor; 3atem Bbi6paTb 3Ha4YeHME YPOBHS
MOpPOroBOro Hamnps>KeHMs C NMOMOLLbI YHMBEPCasIbHOro perynsaropa.

e YpOBEeHb MNOPOroBOro HAMpPsXeHWUst WUCMoJIb3yeTcsd MNpu AeKOAMPOBaHMKU, OH
SABNSETCA ypOBHEM 3anycka, Korga B KadecTBe Bumaa CUMHXPOHM3auMu BbibpaH
nocnenoBaTesibHbIM MPOTOKO/I.

e [laHHble Ha BXoAe AOJIXKHbl 6bITb CTabWUIbHBIMW B TEYEHME BCEro LMK/a BbICOKOIo
YPOBHSI TaKTMpPOBaHWUS, MHavye BXOAHble AaHHble BYTy MHTeprnpeTMpoBaHbl Kak
coctosaHue CTAPT nnun CTOI.

18.2.2CuHxpoHM3aymsa no nportokony I12C

Mocne BbINOJHEHUS HACTpPOMKKM ocumnnorpada ana paekoamposaHuss I2C curHana,
HEeo6X0AMMO BbIMOMHUTE HACTPOMKY CXeMbl CUHXPOHM3AUMW MO MPOTOKONY W OAHOMY U3
yC/I0BMI 3anycka.

DA WNBR

HaxaTb KHOMKy Ha nepeaHen NaHenun B Nojsie CUHXPOHU3aLUS.
KocHuTecbh nyHkTa Type/Tun v BbibpaTb Tuna cuHxpoHusaumu Serial/Mocneposat
KocHuTecb nyHkTa Protocol/Mpotokon n BbibpaTh npotokon I2C.

KocHutecb nyHkTa Trigger Setting/YcraHoBkn ans nepexoga B MOAMEHIO
HacCTPOMKMN YCNOBUN CUHXPOHM3ALNMN.

KocHutecb Condition/Cny4yan a1 Bbibopa yCNOBUS CUHXPOHU3ALIUN.

Condition
Start

Start

D Retumn

Stop

Restart

No Ack
EEPROM

7 Addr&Data
10 Addr&Data

Data Length

Start/Crapt - 3anyck BbINOJHAETCS Korga pAaHHble SDA nepexoasT W3 COCTOSHUSA
BbICOKWW B cocTosiHne HU3KWUW, npu 3ToM aaHHble SCL B cocTosHMm BICOKUNA.

Stop/CTon - 3anyck BbIMNONHSAETCS Koraa AaHHble SDA nepexoasTt u3 coctostHus HU3KUIN
B cocTosiHne BbICOKWI, npu 3ToM gaHHble SCL B cocTosiHum BbICOKUNA.
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Start Address R Ack Data Ack StDp
Condition Condition




Restart/Pecrapt - 3anyck BbINONHAETCA Korga nepes coctossHem Stop/Cron
BO3HWKaeT NoBTOpHoe cocTosHue Start/Crapr.

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

Condition

EEPROM Data Read/EEPROM uteHMe gaHHbIX — 3anycK —
BbINONHAETCA NO KOHTposibHoMy EEPROM 6uTy co 3HadeHuem
1010xxx B curHane SDA, cneaywowunm nepeg 6mutamm Read mn Ack. Limit Range
3aTem ocumnnorpad BbIMNOJIHAETCS cnvyeHuve OaHHbIX
YCTaHOBJ/IEHHbIX B MyHKTe yrnpaBieHus meHio Datal/[aHHbie 1.
CnuyeHune BbINOJSIHAETCS MO 3a4aHHOMY YC/I0BUIO: >,< WU =,

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

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

Write
- - 1
SDA "/ \ i / AN G W [
11 11
SOREANAN AW AW WA AW AWES AW CY W) ::
LI A I I I SE— | I 11 | I | -
Startor Address R/ Ack1 Address Ack2 Data | Ack Stop
Restart 1st bﬂe 2nd bﬁ‘te Trigger pgint Conditio
Condition 26th clock edge
Data Length/OnuHHa paHHbIX - 3anyck BbIMOSIHAETCS,

Korda AnWHHA JdaHHbiX curHana SDA paBHa ycCTaHOBNEHHOMY
3HauyeHuto (7 unmn 10 6uT) B none Byte Length/AnunHHa 6anTa.
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18.2.3exkoaupoBaHue curHana I12C
HacTtponka agekoanposaHusa curHana I12C.
SIGLENT Trigd

fz b

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

8 DECODE
D

Result List

Bus
Bus1

Bus Operation

Bus Display

Bus Protocol

12C
Protocol Signals

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

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

Protocol Copy
v

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

A. O6nacTtb oTobpaxeHus GopMbl CUrHana, NokKasbiBaeT MCXOAHbIE CUTHANMbI WNHbI

B. [ucnnen WuHbI, NoKa3sbliBaeT pe3ynbTaT AEKOANPOBAHMSA WKHbI. MakCMMyM ABE LUWHDbI
MoryT 6bITb AekoaupoBaHbl oAaHOBpeMeHHO. KocHuTecb MyHKTa MeH Bus
Operation/OTo6paxeHne 4yTobbl BKAKUYUTL MM BbIK/HOUYNTL BbIOPAHHYIO LWWHY, W
KOCHYTbCs nNyHkTa Format/®opmar, utobbl BbibpaTb TN oTobpakeHus pesynbTaTta
AekoampoBaHus (4BOMYHDBIN, AECATUYHbBIN, WecTHaauaTepmydHbii nan ASCII).

C. Tabnuua. Pe3ynbtaT AeKoAMPOBaHMS MOXET 6biTb oTobpaxeH B Tabnuue, B KOTOPOM
Kaxxaas CTpPOKa MNOKa3biBaeT METKY BpeMeHW M pe3ynbTaT AeKOAMpOBaHuA Kajpa.
KocHuTecb Tabnuubl, 419 M3MEHEHNS napameTpoB.

D. MeHio gekognpoBaHud

18.2.4NHTepnpetaumnna I12C pekoampoBaHus

OcumnnorpamMmma UM@pOBbLIX CUrHANOB OTobpaxkaeT MHPOpMaLUIO MO aKTUBHOM LUMHE.
MpsiMble CUMHU NTMHUM OTOBPaXKatoT HEAKTUBHYIO LUUHY.

PacwmndpoBka wecTHaguaTeEPUYHbIX AaHHbIX:

3HayeHus agpeca oTobpaxkatoTcsa B Havane kaapa.

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

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

JaHHble oTobpakatoTcs 6enbiM LBETOM.

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

(BbICOKMN).

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

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

e KpacHble TOYKM NpU AEKOAMPOBAHMW O3HAYAKOT UTO HE BCe AaHHble oTobpaxarTcs,
nHdopmaumsa cxarta. Ana otobpaxeHus Bcex AaHHbIX HEO6XO0AMMO CMeCTUTb CUrHana
WUIN N3MEHUTb KO3 DUUMEHT pasBepTKW.
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18.2.5UHTepnpertaumsa paHHbix I2C B Tabnuue

Time - T[Opu3OHTafnbHOE CMelleHMe 3arofsoBka Tekywero dpenMa AaHHbIX
OTHOCUTE/IbHO MO3MLNM MapKepa CMHXPOHU3aLUMun.

Address — 3HaueHune agpeca. Hanpumep, «0x2AB» o3Ha4daeT, 4To agpec = 2AB c No
Ack 6uT.

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

Data - 6ainTbl AaHHbIX.

Ox4E 54 5F B0 00 58 DE~A

18.3 nMpotokon SPI
18.3.1HacTpoiika napameTpoB curHana SPI

HacTpoiika mnapameTpoB curHana SPI Bknto4vaeTr B cebs: noaknoyeHne KaHanos
ocunmnnorpada K NMHWM nocnepoBaTenbHOro Taktosoro curHana (CLK), nuHu gaHHbix MOSI,
NVHUS AaHHbIX MISO n kaap curHana, ganee HeobxoAMMO YCTaHOBUTb MOPOroOBbIN YpOBEHb ANs
KaXaoro KaHana u HacTpouTb NapaMeTpbl CUrHana.

Ona HacTponku ocumnnorpada nog curHan SPI Heobxognmo:
1. HaxaTb kHonky [Jekoanp| Ha nepeaHen naHenu ocumnnorpada, AN A4OCTyna B MEHIO

2.

ou
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HacTpoeK AeKoANPOBaHUS.

KocHutecb nyHkT Busl/LWlUuHal u BbibpaTb OAHY M3 ABYX s4eeK A8 Co34aHus

HacTpoek: Busl/LWunHal vnn Bus2/LllUnHa2.

KocHuTtecb nyHkTa Bus Protocol/Mpotokon ©n C MOMOWbLID YHMBEPCANbHOrO

perynatopa BblbpaTb npotokon SPI. [na noaTteBepxaeHums Bblbopa HaxaTtb

YHUBEpCasbHbIA perynsTop.

KocHutecb nyHkta Protocol Signals/CurHan ans nepexoga B MEHIO HacTpoek

napamMeTpoB CurHana.

KocHutecb nyHkTa CLK ans nepexona B MeHtio SPI CLK.

HacTtpoika meHto CLK:

e KocHutecb nyHkTa CLK; noBepHyTb YyHUBEpCasbHbIA perynatop Ansa Bblbopa
KaHana, NnoAKMYEHHOro K JIMHUM NocsefoBaTeIbHOro TakTOBOro CUrHana.

e KocHutecb nyHkTa Threshold/Mopor; 3atem BbibpaTb 3HaA4YeHUE YPOBHS
MOPOroBOro HarnpsH>kKeHns € NOMOLLbK YHUBEPCANbLHOro perynatopa.

e KocHuTtecb nyHkTa Edge Select/®poHT ans Bbibopa dpoHTa (HapacTatowmn unm
cnajarowmii) TakToBOro curHana.

e HakaTb KHOMKY ynpasfieHna MeHI0 € AN4 BO3BpaTa B npeablayliee MeHto.



@ N

11.
12.

13.

14,

15.

KocHuTtecb nyHkTa MISO gnsa nepexoga B meHto MISO.

HacTtpoika meHto MISO:

e KocHuTecb nyHkta MISO; moBepHYTb YHMBEpPCAsNbHbLIN perynatop Ans Bbibopa
KaHasna, NoAKMYEHHOro K JIMHUWN AaHHbIX NocienoBaTenbHOro npotokona SPI.

e KocHutecb nyHkTa Threshold/MNopor, 3atem BblbpaTb 3Ha4YeHME YPOBHS
MOpPOroBOro Hamps>KeHus C MOMOLLbID YHMBEPCaSIbHOIO perynasaropa.

e KocHUTeCb NYHKTa € A1 BO3BpaTa B npejblayliee MeHIo.

KocHuTtecb nyHkTa MOSI ans nepexoga B meHio MOSI.

. HacTtpolika meHtio MISO:

e KocHuTtecb nyHkTta MOSI; noBepHYyTb YHMBEPCANbHbIN perynatop Ans Bbibopa
KaHasa, NoAKIYEHHOrO K JIMHUKN AaHHbIX NocfeaoBaTenbHOro npotokona SPI.

e KocHutecb nyHkTa Threshold/Mopor; 3atem Bbi6paTb 3Ha4YeHME YPOBHS
MOpPOroBOro Hanps>KeHMs C MOMOLLbI YHMBEPCasIbHOro perynsaropa.

e KocHUTeCb NYHKTa € A1 BO3BpaTa B npejblayLiee MeHIo.

KocHutecb nyHkTa CS onsa nepexoga B meHto CS.

HacTtpoika meHto CS:

e KocHuTecb nyHkTa Cs Type/Tun CS an1s Bbibopa Tuna Mmkpocxembl. C MOMOLLbIO
OAHHOMo CUrHasa npouCXoauT aKTMBauums BeaoMoro ycrpomcrtea. OObIMHO OH
SABNSIETCA MHBEPCHbIM, TO €CTb HU3KWUIA YPOBEHb CUMTaeTcs akTuUBHbIM (~CS), Tak
Xe MoXeT 6biTb BblbpaH BbiCOKMI ypoBeHb (CS).

e KocHutecb nyHkTa Threshold/Mopor; 3atem BbibpaTb 3HayeHWE YPOBHSA
MOpPOroBOro Hanps>KeHMs C MOMOLLbI YHMBEPCasSIbHOroO perynsaropa.

e [1BaxAbl KOCHUTECh MYHKTa € AN1S BO3BpaTa B rM1aBHOE MEHI0.

KocHutecb nyHkTta Protocol Config/Hactp LWuHBbI 018 nepexoga B MEHKO

KOHMUIypaunm LWKNHBbI.

KocHutecb nyHkTta Data Length/AnuvHHa [aHHbIX 1 Bbi6paTb 3HAuYeHUE AOJIUHBI

AAHHbIX C MOMOLLbIO YHUBEPCANbLHOIo peryasTtopa

KocHutech nyHkTa Bit Order/®opmart 6uTta a4 Bbibopa dpopmaTta LSB nnn MSB.

18.3.2CuHxpoHu3aumsa no nportokony SPI

Mocne BbINONHEHUA HACTporKkKn ocuunnorpada noa curHan SPI, Heob6xoAMMO BbINOSHUTL
HaCTPOMKY CXeMbl CMHXPOHM3auMn no wabnoHy B Hadane Kagpa AaHHbIX. [locnenoBaTenbHOCTb
OaHHbIX MOXeET 6bITb onpeaeneHa Kon4yecTtsoM 6muToB: oT 4 Ao 96.

DWN R

nw>

mo
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Ha)xaTb KHOMKY [MEHIO CMHXp| Ha NepeaHeil NaHenu B NoJsie CUHXPOHMU3aLKS.

KocHuTecb nyHkTa Type/Tun 1 BbibpaTb Tuna cuHxpoHunsaummn Serial/Mocneposart
KocHuTecb nyHkTa Protocol/MpoTtokon u BbibpaTh npoTtokon SPI.

KocHutecb nyHkTa Trigger Setting/YcraHoBku 19 nepexoga B MNOAMEHIO
HaCTPOMKU YCITOBUN CUHXPOHM3ALNMN.

E SPISETTING

A Trigger Type
MOSI

Tun cuHXpoHusauunm: MISO nnm MOSI @ Data Length
OnvHa gaHHbIX: 4 ~ 96 6UT
YcTaHOBKa 3anycka MO YKa3aHHOMY 3HAYeHUI0 AaHHbIX.
KocHutecb Data Value/3HauyeHue [aHHbIX ABaXAbl 1 BBECTU Data Value
3Ha4YeHMEe C TMOMOLWbI0 BUPTyaslbHOW  KaBuaTypbl WU XXXX XXXX
KocHutecb B none All Same Same/Bbl6op Bce, uTo6bl (&
YCTaHOBUTb Ans Bcex 6MToB 3HadeHue 0, 1 mnam nrHopmposaTb All Same
(«X»). 0
YcraHoBka 6utoBoro nopsaka MSB nnu LSB

BosBpaT B npeabiayliee MeHto a Bit Order
: LSB

\ E D Retumn




18.3.3NHTepnpetauusa SPI pekoaMpoBaHus

OcumnnorpamMmma un@poBbIX CUrHANOB OoTobpaxkaeT nHDOpMaLUIO MO aKTUBHOM LUMHE.
MpsiMble CUHW NIMHUM OTOBPAXKAKT HEAKTUBHYHO LUMHY.

TakToBas yacToTa oTobpaxkaeTcs CMHMM LLBETOM, HaA4 KaapoM, crpasa.
[JekoanpoBaHHble pAaHHble LWeCTHaauaTepuyHble 3HadyeHus oTobpaxatoTcs 6enbiM
LBETOM.

JekoanpoBaHHbIA TeKC MOXeT 6bITb 06pe3aH B KOHUeEe Kagpa, ec/iv He XxBaTaeT MecTa.
Po3oBble BepTMKanbHbIE JIMHUM 03HAYaKT, YTO HEO6XO0AMMO M3MEHUTb KO3 MDULNEHT
pa3BepPTKM U nepe3anyCcTuTb CO60p AaHHbIX A1 MOBTOPHOrO AEKOAMPOBAHUS.

KpacHble TOYKM Ha JNMHMU [ekoampoBaHMs 0603HaYalT, YTO CYLWECTBYIOT He
oTobpaxkeHHble pAaHHble. [Onsa  oTobpaxeHuss AaHHbIX HeobxoaAMMO U3MEHWUTb
KO3(pDNUMEHT pa3BEPTKN U CMECTUTb CUIHas.

NckaxeHHble 3HadYeHns WuHbl (HeonpeaeneHHble) 0Tobpa)katoTcsl po30BbIM LIBETOM.
HensBecTHble 3Ha4YeHUs WuHbl (HeonpeaeseHHbie UM ownboyHbie) oTobpaxatTcs
KPacCHbIM LBETOM.

18.3.4NHTepnpeTaums aaHHbix SPI B Tabnuue

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

18.4 nMNpotokon UART
18.4.1HacTtpoiika napameTpoB curHana UART

1.

2.

G mmo O w
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HaxaTb KHOMKY Ha nepegHen naHenu ocuunnorpada, 4nsg 4oCTyna B MEHK
HaCTpOeK AeKOAMPOBaHUS.

KocHutecb nyHkTa Busl/LWuHal n Bbi6paTb 0AHY M3 ABYX slueek AN CO34aHus
HacTpoek: Busl/LWunHal vam Bus2/LllnHa2.

KocHutecb nyHkTta Bus Protocol/MpoTtokon 1 C MNOMOWbLID YHMBEPCANbHOIO
perynatopa Bbibpatb npotokon UART. [ns noaTteBepXxaeHuss Bblbopa HaxaTtb
YHUBEpPCasnbHbIN perynsatop.

KocHutecb nyHkTa Protocol Signals/CurHan ans nepexoga B MEHK HaCTpoek
napamMeTpoB curHana. BoibpaTb UCTOYHUK CUIHAMa M NOPOrOBbIN YPOBEHD.

KocHutecb Protocol Config/Hactp LWuHbI 408 [0oCTyna B MEHKO HACTPOMKM
npoTokona.

E UART CONFIG

Baud
9600bit/s

Data Length

Bbibop ckopoctu coeamHeHusi: 600, 1200, 2400,
9600, 19200, 38400, 57600, 115200 nnu Bpy4Hyto

ONvHa gaHHbIX: 5 ~ 8 6ut

4800,
Parity Check
None

Bbibop ueTHOCTH Stop Bit

CTtonoBble 6UTHI 1 15

YCTaHOBKa YpOBHSA Idle Level

YcTaHOBKa nopsiaka 6uT Low

BosBpaT B npeabiayliee MeHio Bit Order

LSB
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18.4.2CuHxpoHu3saumsa no nporokony UART

1.

2.
3.
4

Ha)xaTb KHOMKY Ha nepeaHel naHenu ocuwnnorpada MM KOCHYTbCS
AeckpunTopa Trigger Ha aKpaHe A/ BXo4a B MEHIO CMHXPOHMU3aLUMn

KocHutecb nyHkTa Type/Tun n BbibpaTth Serial/MocnegoBar

KocHutecb nyHkTa Protocol/IMpotokon n Bbibpate UART

KocHuTecb nyHkTa Setting/YcTaHOBKM ANna AOCTyNa B MEHIO:

E UART SETTING

Bbibop nctouyHmka: RX nnm TX

A Source Type

X
Bbi6Op yCNOBMS CUHXPOHM3AUUKN: 3aMnyCcK, OCTaHOBKaA,

AaHHble MK owmnbKa Pl
Koraa «ycnosmeM 3anycka» ABASETCa «JaHHbie», - Data
YCTQHOBMWTb TWUM CPaBHEHUS Ha: =, >, < & Compare Type
Koraa «ycnoeuem 3anycka» asnserca «[aHHble», >
YCTQHOBUTb 3HAaYEHNE AaHHbIX B Value

BosBpaT B npeablayuee MeHto

E O Retum

18.4.3NHTepnpeTtauusa aaHHbix UART B Tabnunye

Time - ropusoHTanbHOE CMeLLeHWe Mexay TeKyLWMM KagpoM N MapKepoM 3anycka.
RX — nony4yeHHble AaHHbIE.

TX - nepenayn gaHHbIE.

Rx err — Owmnbka YeTHOCTM UM HEeono3HaHHasA owunbka Npu NONyYEHUN AAHHbIX.
Tx err - Owmnbka YeTHOCTM UM Heono3HaHHasa ownbka npu nepegayn AaHHbIX.

18.5 nMpotokon CAN
18.5.1HacTpoiika napameTrpoB curHana CAN

1.

2.

HaxaTb KHOMKY Ha nepegHen naHenu ocuunnorpada, 4ns8 4oCTyna B MEHK
HacTpoeK AeKoANPOBaHUS.

KocHuTecb nyHkTta Busl/LWwvHal un BbibpaTb O4HY M3 ABYX sldeeKk AN CO34aHus
HacTpoek: Busl/LWunHal van Bus2/LllnHa2.

KocHuTtecb nyHkTa Bus Protocol/Mpotokon ©n C MOMOWbLID YHMBEPCANbHOIO
perynatopa BbibpaTb npotokon CAN. [ns noaTteBepxaeHuss Bblbopa HaxaTtb
YHUBEpPCasnbHbIN perynsatop.

KocHutecb nyHkta Protocol Signals/CurHan ans nepexoga B MEHIO HacTpoek
napaMeTpoB cuMrHana. BelbpaTb MCTOYHUK CMIFHaNa W NOPOroBbIN YPOBEHD.

KocHutecb Protocol Config/Hactp LWuHBbI An8 JocTyna B MEHI HaCTpOWMKU
npoTokona.

HacTponTb CKOpOCTb Mepedaynm [aHHbIX, 4S8 3TOro KocHutecb nyHkTa Nominal
Baud/HoMmCkopocTtb 1 BbibpaTb 3HaueHune ckopoctun: 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 nnun BpyuHyio.

18.5.2CuHxpoHusayusa no nporokony CAN

1.

2.
3.
4
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HaxaTb KHonky |[MeHio CVIHXé Ha nepegHen naHenu ocumnnorpada Wan KOCHUTECb
peckpunTopa Trigger Ha 3KpaHe ANs BX04a B MEHK CMHXPOHM3aumun

KocHutecb Type/Tun un BuibpaTth Serial/MocnegosBar.

KocHutecb Protocol/MNMpotokon n Buibpats CAN

KocHuTecb Setting/YcTaHOBKM An15 A0CTyNa B MEHIO:



e Start/CrapTt - CMHXpPOHM3ALMS BbINOSHAETCSA MO

CTapTOBOMY 6UTY. Start Condition
e Remote/1Y - CUHXpPOHM3AUUNS BbINOJIHAETCS MO Start
yaaneHHoMmy kaapy (Remote Frame) c Remote
3aaaHHbIM ID. D ) Retum
e ID - CUHXPOHM3aLUMS BbINONHAETCA no
yaaneHHoMmy kagpy (Remote Frame) wnn kagpy ID+Data
AaHHbix (Data Frame) c 3agaHHbiM ID.
e ID+DATA - CUMHXpOHM3AUMA BbINMOSIHAETCA MO Error
Kaapy AaHHbix (Data Frame) c 3agaHHbIMKU ID ©

JAaHHbIMU,
e Error/Owmbka - CUMHXPOHM3ALUSA BbINOJIHSAETCSH
no kaapy ownbkn (Error Frame).

18.5.3NHTepnpeTtaums aaHHbix CAN B Tabnuue
e Time — ropuM3oHTasbHOE CMELLeHNE MeXay TEKYLMM KaapOM U MapKepoM 3anycka.
e Type - Tvn kagpa “D” - kagp aaHHbIX, “R” — yaaneHHbllh Kaap.
e ID - NpenTndukaTtop Kagpa, ocumnnorpad MoOXeT aBTOMaTUYECKU OMpPeaensaTb ANNHY
naeHTudukaTopa kaapa (11 6ut nnm 29 6ur).
e Length - anuHa paHHbIX.
e Data - 3HayeHue faHHbLIX.
e CRC - 3HaueHune CRC (Umknuuecknit U36biTouHbIn Koa).
ACK - BuT noaTBep>xaeHus.

CRC
Ox4BAG
0x45 4E 54 5F 0x5681
Ox734E
0x53 49 47 4C 45 4E 54 5F 0x0C9B
0x4BAS
0x45 4E 54 5F 0x5681
Ox734E

2 i) C
-19.9490ms 0x0449571D
-15.1293ms 0x056ATEDC
-10.9295ms 0x07819F51
-5.44975ms 0x012F30DC
-1.24996ms 0x0449571D

3.56980ms 0x056ATEDC

Wk O ®Wwae o

3
4
5
6
T

18.6 Mpotokon LIN
18.6.1HacTpoiika napameTpoB curHana LIN

1. HaxaTb KHOMKy Ha nepegHen naHenu ocuunnorpada, ons 4oCTyna B MEHo
HacTpoeK AeKOoANPOBaHMUS.

2. KocHuTecb nyHkTa Busl/LWuvHal n BbibpaTb O4HY M3 ABYX f4eeK AN CO34aHus
HacTpoek: Busl/LWunHal van Bus2/LllnHa2.

3. KocHuTecb nyHkTa Bus Protocol/Mpotokon ”n C MOMOWbID YHMBEPCANbHOMO
perynatopa BblbpaTtb npotokon LIN. [Ona noaTtBepxaeHuss Bbibopa HaxaTtb
YHUBEpPCasnbHbIN perynsatop.

4. KocHutecb nyHkTa Protocol Signals/CurHan ansa nepexoga B MeHIO HaCTpoek
napamMeTpoB curHana. BeibpaTb NCTOUHMK CUIrHaMa M NOPOroBbiA YPOBEHbD.

5. KocHutecb Protocol Config/Hactp LWuHbI An8 [J0oCTyna B MEHI HaCTpOWMKU
npoToKona.

6. HacTpouTb CKOpOCTb nepegayn  AaHHbIX, AN 3TOr0 KOCHUTEChb  MNyHKTa
Baud/CkopocTtb 1 BbibpaTb 3HauyeHue ckopoctu: 600 b/s,1200 b/s, 2400 b/s, 4800
b/s, 9600 b/s, 19200 b/s nnn Bpy4Hyto

18.6.2CuHxpoHM3aumsa no npotokony LIN
1. HaxaTb KHonKy |MeHto CVIHXé Ha nepegHeln naHenu ocumnnorpada WIn KOCHUTECb
peckpunTopa Trigger Ha 3KpaHe ANs BX04a B MEHK CMHXPOHM3aumun
2. KocHutecb Type/Tun n BbibpaTh Serial/locnegosar.
3. KocHuTtecb Protocol/Mporokon u BbibpaTb LIN.
4. KocHuTecb Setting/YcTaHOBKM /15 JOCTyMNa B MEHIO:
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e Break/MpepbiBaHune - CUHXPOHU3AUNS
BbIMNOJSIHAETCS MO NMpepbIBaHMIO Kaapa.
e ID - CMHXPOHM3AUMSA BbIMOJHSAETCA NO cTton 6uTy,

Condition
npu yCnoBuu coBnageHus 3af4aHHOro
naeHTUdbnKaTopa Kaapa. Break
e ID+DATA - CuHXpOHM3AUUSA BbINOJIHSAETCS Mo
kaapy aaHHbix (Data Frame) c 3agaHHbiMu ID n ID+Data 5D Rewm
AaHHbIMU,
e Data Error/OwmM6kKka -  CUMHXPOHM3ALMUS Data Error

BbIMOJIHSETCS npn  obHapy)XeHun  owmnbku
(KkoHTpoONbHasa cyMMa, ID, 6UT CMHXpPOHM3aLMUN).

18.6.3NHTepnpeTaumsa aaHHbixX LIN B Tabnunue
e Time — ropusoHTasIbHOE CMELLEHNE MeXAy TeKYLWMM KagpoM 1 MapKepoM 3anycka.

ID - ngeHtndurkaTop Kagpa.

Data Length - gnnHa gaHHbIX.

ID Parity — KoHTpoOsibHblE 6UTLI MAeHTUGUKaTopa.

Data - 3HauyeHue JaHHbIX.

Checksum — 3Ha4yeHne KOHTPOJSIbHOW CYMMbl.

Data Length ID Parity CheckSum
4 00H ENT_
-363532ms 03H SIGLENT_
36.7793ms 2 00H

70.9443ms . 00H
105.109ms 00H
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19 U'SMEPEHMA C NOMOLLBIO KYPCOPOB

Kypcopbl — 3TO ropu3oHTasibHble U BEPTUKASIbHbIE MapKepbl, KOTOpble yKa3biBaloT X- 1 Y-
3HAUYEHUS Ha 3adaHHOW ocuwmnnorpamMme (aHanoroBbil KaHan, uMdpoBON KaHasa MM OnopHas
ocumnnorpamMMa) WM Ha pe3yabTatax MaTeMaTudeckmx rnpeobpasoBaHun. DTU pe3ynbTaThl

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

HaxxmunTe kHonky [Kypcopsbl| Ana A4OCTyna B MEHIO ynpasB/ieHUs KypcopaMu.
A. BKIOUYNTb / BbIKJIIOYUTb KYPCOPbI

B CURSORS

B. Bbibop pexunma KypcopoB.
Cursors

C. Bbibop kypcopa (kectamu, YHUBepCasibHOW
PYYKOWN UM BUPTYyanbHON KNaBmMaTypomn).

D. Bbibop UCTOYHKMKA CMrHana

E. Bbibop Tuna «Kkypcopa X, Y wam X-Y
(ropn3oHTanbHbIE, BepTMKanbHblE,
ropu3oHTaNbHblE + BEpTUKaJIbHbIA), 3Ta
onums noaaepXmBaeTcsl TONbKO B «pPYy4YHOM>»
pexume.

F. Bbibop pexnma oTobpaxkeHns KypcopoB

G. Bbibop onopHoi TOuYkM Ans  KypcopoB X
G CursorX Ref

(3apepxka unu MonoxeHue). S
H. Bbibop onopHoi TOukn Ansa Kypcopos Y Hj corsory Ref
(3agepxxka unu NonoxeHune). Position

19.1 Pe)>xuM KypcopoB
PyuyHon (Manual) - Bpy4yHyIO YCTaHOBUTE TMOSIOXKEHME KypCOpOB. Tunbl
(ropn30HTaNbHbIN, BEPTUKAJIbHbIN, TOPU3OHTaNIbHbIA + BEPTUKAbHbIN).

KYpCOpOB:

Cnexenue (Track) - Tun Kypcopa aBTOMaTUYECKN YCTaHABIMBAETCA Ha «FOPU3OHTAsIbHbIN
+ BepTUKalbHbIN®». B 3TOM pexuMme HaCTpauMBalOTCA TONbKO TOPU3OHTasIbHblE Kypcopbl, a
BEPTUKA/IbHblE KypCOpbl aBTOMATUMUECKU MPUKPENNAOTCA K TOYKE MEepeceyeHus Kypcopa W

CbOprI CurHaza MCTovyHuKa.
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19.2 Twunbl KYypCcopoB

X-Kypcopbl npeactasnstoT cobon ABe BepTUKasAbHbIE WTPUX-MNYHKTUPHbIE NHUM (X1 ©
X2), KOTopble MWCNONb3YKTCA A/19 M3MEpPEeHUSs BPEMEHHbLIX MapaMeTpoB, B pexume bBIMoO
namepsetca yacrtota. Kypcop X1 (X2) no yMon4yaHuio pacrnonoxeH cnesa (cnpaBa) U MOXeET
6bITb nMepemMeweH B nobyto obnactb 3kpaHa. B pexume X1-X2 oba Kypcopa nepeMewarTcs
OAHOBpeMeHHO. [N nepeMeleHns KypcopoB HeobxoAMMO WCNOAb30BaTb YHWBEPCASIbHbIN
perynatop. PesynbTaTbl uaMmepeHuin (X1, X2, AT, 1/AT) BbIBOAATCA B NpaBoON 4YaCTu 3KpaHa.

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

Y-Kypcopbl npeacrtasnstoT cobor ABe rOpU3OHTasbHble WTPUXMYHKTUPHbIE NMHUK (Y1 1
Y2), KoTOpble WCNOMb3YIOTCA ANA uaMepeHus HanpsxeHus (B) wnam Ttoka (A). Ecnn B kKavecTee
NCTOYHMKA MCMNONb3YyeTCs OocuuasorpamMMa MaTeMaTnkm, To eAnHULbI U3MEPEHUS ONpeaensaoTcs
MaTeMaTmuyeckon dyHkumen. Kypcop Y1 (Y2) no yMonyaHuUo pacrnonoXeH B BeEpXHeN (HMXHEN)
4acTu aKpaHa M MoXeT 6biTb nepeMelleH B Nbyto ero obnacte. N nepemMelleHns KypcopoB
HeobxoAMMO WCNOAb30BaTb YHMBEpPCalbHbIM perynsatop. B pexume Y1-Y2 oba Kypcopa
nepemellatoTca ogHOBpPeMeHHO. PesynbtaTtbl MamepeHun (Y1, Y2, AV) BbIBOASATCA B MNpaBoW
4yacTu aKpaHa.
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X-Y-Kypcopbl, 0HOBpPEMEHHOEe oTobpaxeHne X-KypcopoB U Y-KypCopoB.

19.3 OrTo6paxxeHuss KypcopoB

1.00ms
00kHz
50ms
X1=-500us

e

X¥1=-500us

Pexxum 1 (M1) Pexum 2 (M2)

e M1 - WNHboOpMaumsa 0O MNOMOXEHMN KaxXAOro Kypcopa npUKpensseTcsa K Kypcopy, a
MHpOpMaUMSA O pasHuue HaxoauTCa Mexay ABYMS KypcopaMm CO CTpesikamu,
COeAMHEHHbIMWN C KypCcopaMun. DTOT pexum b6osnee MHTYUTUBHO MOHATEH.

e M2 - NHdopMauma 0 MNOMOXKEHMM KaXAOro Kypcopa W pasHuua Mexay Kypcopamu
oTobpaxatoTca B o6nactn Ha akpaHe. PerMoH MOXHO nepeMeLlaTb XXecTamu, 4Tobbl He
nepekpbiBaTb POPMY BOJIHbI. DTOT PEXUM OTHOCUTENBbHO NAKOHUYEH.

19.4 OnopHas To4yka

Ons kypcopoB X M Y OMOpHYK Touky. OnopHas Touyka - 3TO MNpuBSA3Ka KypcoOpoB K
TeKyLeMy BpPEMEHHOMY/aMMAUTYAHOMY 3HAYEeHUI0 WU TeKyLEMY MOMIOXKEHUIO Ha 3KpaHe.
JaHHasa HacTpoMka WCNoMb3yeTca nNpu  U3MEHeHUU KOIDPUUMEHTOB pas3BepTKU WU
OTKNIOHEHMUS.

X-Kypcopbl OrMopHas To4yka:

¢  (dukcMpoBaHHOe BpeMeHHOEe 3HadeHue - Npu WU3MEHEHWUU BpPEMEHHOMW pas3BepTKu
(koadbdMUMEHT pa3BepTKK) 3HadYeHMe KypcopoB X ocTaercsd (UKCUPOBAHHbIM BO
BpeMeHHon obnacTu.

e  (dukcMpoBaHHOE MNOMOXEHUE - MPU U3MEHEHWU BPEMEHHOM pasBepTKuM Kypcopbl X
ocTalTca GUKCUPOBaAHHbLIMU B MO3ULMK CETKM Ha AUChee.

Y-KypCopbl ONopHas To4ka:

e  OUKCMPOBAHHOE aMNIUTYAHOE 3Ha4YeHue - Npu U3MEHEHUU BepTUKanbHOro Macwraba
(ko3dPUUMEHT OTKIIOHEHUSA) aMNAUTYAHOE 3HAdeHuMe KypcopoB Y oOcCTaeTtcd
HEU3MEHHbIM.

e  OUKCMPOBAHHOE MONIOXEHME - NPU U3MEHEHUU BepTuKanbHOro macwraba kypcopbl Y
ocTalTca GUKCUPOBaAHHBLIMU B MO3ULMKN CETKM Ha AUCMee.

MpuMep nNpuBEAEHHbIN HUXE AEeMOHCTPUPYEeT BAUAHUE BbIOPAHHOM OMOPHOM TOYKMU

KypcopoB X npu MacwtabupoBaHuUm CUrHana.
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B Lhulity

1%

KoadpdunumnenT passeptkn 50 Hc/aen, X1= -50 Hc = -1aen, X2 = 100 HCc = 2pen

ity ] ay T Acquire ™ Trigger 4

B kauyectBe OMNOpPHOW TOYKM BbIBpaHO dUKCMpoBaHHOE nonoxeHne. KoadhduuymeHTt
pa3BepTkn ycTaHoBneH Ha 100 Hc/gmen. lonoxeHne KypcopoOB OTHOCUTESIbHO CEeTKWM 3KpaHa
OCTaeTCsd HeusMeHHbIM, X -1 geneHne u 2 geneHus. lpu 3TOM MOAOXEHUE BO BpeEMEHHOM
obnactn namenmnocb, X -100 Hc 1 200 Hc.

B Lty m ] k2 deazure DY Math

B KkadecTtBe OMOpHOM TOYKM BbIBpaHO (PUKCUPOBAHHOW BpPEMEHHOEe 3HaudeHue.
KoapduumneHT pasBepTknm ycTaHoBreH Ha 100 Hc/gen. [lonoxeHwe KypcopoB OCTaeTcs
dukcnposaHHbIM BO BpeMeHHOM obnactu, X -50 HC n 100 HC. Mpu 3TOM U3MEHSET MOoNoXKeHue
Ha ceTke 3KkpaHa, X -0,5 neneHusa u 1 geneHue.
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19.5 Bbi6op U nepeMeljeHne Kypcopos
19.5.1Y¥npaBsieHne KypcopamMm KacaHueM 3KpaHa

Kypcopbl MOXHO BblibupaTb M nepeMellaTb HENOCPEACTBEHHO XXeCTaMu U YHUBEpPCaNbHOM
PYYKOM Ha nepeaHen naHenm, KpoMe TOro, X MOXHO BbibpaTb B AMaNIOrOBOM OKHE KYpPCOPOB.

Utility M Trigger  H Cursors [ Measure Acquire  (J Display & Analysis 2 CURSORS

Timebase Trigger  c1DC ]
0.00s 500ns/div Auto 000V  11:55:16
25.0kS 5.00GS/s Edge Rising 201897

MNepemeleHne Kypcopa KacaHMeM 3KpaHa

KocHutecb obnactn otobpaxeHus A X (unn A Y) B pexume M1 n nepertawurte ee, ytobbl
OAHOBpPEMEHHO MNepeMeLlaTbh ABa Kypcopa, Kak MoKa3aHOo Ha PUCYHKE HUXe. DTO 3KBMBASIEHTHO
onepaunn ¢ TMNom Kypcopa X1-X2 vam Y1-Y2.

s f = 1.000000MHz
Utility ™ Trigger # Cursors [|», Measure 171 Acquire (J Display &) Analysis s

Trig'd

3 CURSORS

Timebase Trigger c10C

0.00s 500ns/div Auto 000V  11:55:16
250kS  500GS/s Edge Rising 201897

19.5.2¥npaBsieHne KypcopamMu yHUBEpPCasibHbIM PEeryiasitTopom

MepemecTnTe Kypcop, NOBEPHYB YHWUBEPCANbHY PYYKy Ha nepegHer naHenu. Haxmurte
pYyuYKy, uTO6bl BbIOpaTh pasHble NMUHUM Kypcopa. HanpuMep, ecnmn TeKyLWwmMM KypCOpOM SIBASIEeTCS
X1, HaXxXxMUTe, 4Tobbl BbiIbpaTbh X2, U HAaXXMUTe eLle pas, 4Tobbl BbibpaTh X1-X2.

XecTbl nepemelwlatoT Kypcop 6bICTPO, HO He TOYHO, @ py4yKa nepemMeLlaeT Kypcop TOYHO,
HO He Tak 6bicTpo. Bbl MoXxeTe mcnonb3oBaTb obe KoMbuHaumm B COOTBETCTBMM C BallUMMu
noTpebHoOCTSAMM: BO-NEpBbIX, C NMOMOLLbIO XEeCTOB AocTuraeTtcsa rpybas HacTpoika, a 3aTeMm C
NMOMOLLbIO YHMBEPCaNbHON PYYKM BbINOJSIHAETCS TOYHasa HacTpolika.

19.5.3¥npaBneHme Kypcopamm yepes MeHI0

KocHuTecb obnactm wmMmeHu Kypcopa B
AManoroBoM OKHe, Bblbepute kypcop (M) BO
BCMJ/bIBalOWEM CMNUCKe, a 3aTeM MnoBepHuTe
YHUBEpCasibHYO PYUKY, 4yTO6HbI
OTperynuMpoBaTb NOJOXEHUE.
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20 ABTOMATUYECKMUE USMEPEHUSA

ABTOMaTU4YeCKMe M3MEepeHUs — 3TO NMpeaBapuTeslbHO 3anporpaMMUpoBaHHbIE Mpoueaypbl
n3MepeHus, cokpawiarouwme ornepaunm Mo HaCTPOMKE KYpCOpOB B CTaHAAPTHbIX CUTyauusX,
TakKUxX KakK W3MepeHUs BpeMeHW HapacTaHud, Ccnaja, aMnanTyabl MNUMK-NMMK W T.A.
ABTOMaTU4YeCKME U3MEPEHUS PEKOMEHAYETCS MCMNONb30BaTb NPU aBTOMAaTUYECKUX BbIYMCIEHUSX
napaMeTpoB curHana ocuuanorpamMm. Ocumnnorpadbel cepum AKUM-4129 obecneumsatoT 6onee
50 BMAOB aBTOMaTU4YeCKMX U CTaTUCTUYECKMUX N3MEPEHUA.

Ecnn no Kakom-To npuyYnHe mnapaMeTp He MoXeT OblTb KOPPEKTHO BblYMCEeH, B 6oke
N3MepuTenbHonm wuHdOpMauMM Ha 3SKpaHe MOosBUTCA npeaynpexaawwnn cumeon ***  yro
NO3BOJISIET CAeNaTb BbIBOA O KOPPEKTHOCTU AaNbHENLWNX AENCTBUN.

Mpn wn3MepeHnM HeKOTOpbIX MapamMeTpoB, Hanpumep, Mean (CpegHee 3Ha4yeHue)
BbIUMCNSAETCS eAMHCTBEeHHAas BenuunHa ANs BCero MaccmBa AaHHbIX B OKHE. B aApyrux cnydasx
(Bpemsi HapacTaHusl) napaMeTp BbIYMCNSETCS A8 BCeX Toyek peanmsaumm. OgHako Ha 3KpaH
BCeraa BbiBOAUTCS nocnegHee (4058 AaHHOW peannsauum 3Ha4YeHume).

Ocuunnorpadbl cepun AKUIM-4129 MOryt BbIMOSIHATL WM3MEPEHUS OAHOBPEMEHHO MO
HEeCKONIbKMM KaHanaMm, otobpaxass Ha 3KpaHe A0 5 M3MepeHWin CO CTaTUCTUKON B pexume
oTtobpaxeHms M1 u pgo 12 napametpoB (6e3 cratuctmkum) B pexmme M2. [ns npoctoro
0TOOpaKeHUss MakKCMManbHOro 4Yucna M3MepeHui Ha 3a4aHHOM KaHane MOXHO WMCMoSb30BaTb
pexxum Simple/MpocToi. [ns oTobpaxxeHnst U3MepeHus Ha KOHKPETHOM BPEMEHHOM OTpe3Ke
HeobxoaMMo ncnonb3oBaTb PyHKUMIO Gate/dnanaszoH.

===
\ N . SIGLENT
{2 Uhility 3 Display M ir +H sors [, Measura D Math B An

Maazure

Trend

NULL

MEASURE . ] ) 5 21) Display Made

Value
Maan
Min
Max
unt

Histagram

A. O6bnactb oTobpaxeHus curHana, aBTOMaTUYECKW CXMMAeTcs npu  oTobpaxkeHuu
ApPYrux OKOH
B. O6nactb oTobpaxeHusa napaMeTpoB «Bce nsmepeHmnsa»
C. MapamMeTpbl namepeHms n obnactb oTob6paxxeHnss CTaTUCTUKHK
D. [Odwnanorosoe OKHO «N3MepeHunsa»
Haxmute KHOMKy Ha nepeaHerl naHenu npubopa p[1a Bxoda B MEHIO
ABTOMaTU4YECKUX N3MEPEHUA.
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E MEASURE
BKAOUYNTL / BbIKNOUYNTD M3MEPEHUA

Measure
A

B. Bbibop pexum usmepenusa: Simple/MpocToi
mnn Advanced/PacwupeHHbiti. B «lpocTtom»
pexume oTobpaxatoTcs OCHOBHblE
napameTpbl BbibpaHHOro KaHana. B
«PaclWwmMpeHHOM» pexuMme MOXHO n[06aBnsTb
n3MepeHus, nepekato4vaTb peXunm
oTob6paxkeHnsi, BKAOYaTb CTAaTUCTUKY.

C. Bbi6op TUNa nsamepeHus

D. Ouunctutb BCe BblbpaHHblE U3MEPEHUS Trend
E. BknoueHue TpeHAaa ans Bbl6paHHOro NULL
n3MepeHus _
Display Mode
F. Bblibop pexuma oTobpaxeHust usMepeHuni M2
G. BkIOUYMTb / BbIK/IKOYNUTb CTaTUCTUKY
Statistics
H. BkIO4YNTb / BbIK/IIOYNTb M’MCTOrPaMMbl
I. Ounctnte w“ nepes3anyCcTuTb CTAaTUCTUKY.

. Histogram
Haxatne kHonkm «CbHbpoc» Ha nepenHen

rnaHenn MMeET aHaNornyHbli addekxT.
J. YcraHoBka BpPEMEHHOro MHTepBana Ans Reset Statistics

n3MepeHus.

20.1 Hacrtpoiika napaMmeTpoB

BbibepuTe paclUMpPEHHbLIA PEXUM W3MEPEHWU U KocHuTecb TYPE B AManoroBoM OKHe
U3MEpPEHNs UKW KOCHUTeCb + B obnactn otobpaxeHuss napaMeTpoB M3MEPEHUS U CTaTUCTUKM,
yTO6blI OTKPbLITH OKHO BbibOpa NapaMeTpoB:

Measure select

Source A Favorite Vertical Horizontal Miscellaneous  CH Delay B

c2
Pk-Pk Top Base Amplitude
- AR 30

ROVD

10-00%Rise = r’ 90-10%Fall

Overshoot following a rising edge; 100%*(max-top)/amplitude (&

A. Bbl60p MCTOYHUKaA CUIrHala And BbINMOJIHEHUA NSMEPEHUA.
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B. Bknagkm knaccudbumkaumm napaMeTpoB M3MEpPEHMN, BKOYAs 4acTo MCMoJib3yeMblie
(Favorite) amnnutygHble napameTpbl (Vertical), BpemeHHble napameTpbl (Horisontal),
pa3sHble napameTpbl (Miscellaneous) M wn3MepeHMss BPEMEHHLIX 3a4epXeK Mexay
kaHanamu (CH Delay).

C. TMapameTpbl. KocHMTECb NapaMeTpa, KOTOPbIA HYXHO U3MepUTb, YTOObl aKTUBMPOBATb
€ro, U KOCHUTECb ero CHOBa, YTOObl BbIK/IOYNTL NapaMeTp.

D. TloaceBeyeHHble MapaMeTpbl BbiBeAEHbl Ha 3KpaH. Ha pucyHKe Bbille aKTUBUPOBaHbI
«Pk-Pk» n «ROV»,

E. OnwucaHue nocnegHero BbIbpaHHOro napaMeTpa.

Mopsaok AencTBum gns gobaBneHust napamMeTpa maMmepeHus — BbibpaTb MCTOYHUK CMIHanNa
«Source» B [ManoroBOM OKHe, a 3aTeM BbibpaTb nMapaMeTp B OKHe MNapameTpoB. Hanpumep,
yTo6bl fo6aBuTb U3MepeHuss Pk-Pk ana Cl1 un wusmepeHuss nepuoga ana C2, BbINOAHUTE
cneaywouwme oencrTBus:

Source/UcTo4yHuk>C1/KAH1>Vertical/Beptukan>Pk-Pk/Munk-rNuk

Source/UctouHnk>C2/KAH2>Horizontal/lTopn3oHT>Period/lMepuoa

Ona un3MepeHuUss BpPEMEHHbIX 3ajepxek Mexay KaHanamu: (CH Delay), nockonbky
KO/IMYECTBO 3a[eMCTBOBAHHbIX MCTOYHMKOB 6o0nblie 1, warM AN YyKasaHus MCTOYHMKA
oT/INYaloTCA:

Source A Favorite Vertica Horizontal Miscellaneous  CH Delay

C1

source B

2

B obnactu BblbOpa napaMeTpoB CHadana YKa3blBAETCHA KaHan, COOTBETCTBYHOLMUN
UCTOYHMKY A, a 3aTeM KaHas, COOTBETCTBYIOLWNI UCTOYHMKY B. HakoHeu, BbibupaeTcsa napameTp
namepeHuns. Hanpumep, u4T0bbl aKTMBMpPOBATb M3MepeHMe cMeweHus ™Mexay Cl wm C2,
Heo6x0AMMO BbINOAHUTL CAeayrowme warn:

Source A/WctouyHuk A> C1/KAH1> Source B/WNctouHuk B> C2/KAH2> Skew/CaBur

Mocne BbiGOpa napameTpa OH nosBuTCA B ob6nactu oTobpaxeHns mnapamMeTpoB W
CTaTUCTUKN:

MEASURE Pk-Pk(C1)

Value 417TmV

KocHutecb + B nyctom obnactu, uytobbl 4o6aBUTb NapaMeTp.

KocHuTeChb - B NpaBOM BEPXHEM YI/ly KaXAoro napameTpa, 4Tobbl 3akpbiTb NapamMeTp.
KocHuTecb X B nMpaBoM BepxHeM yriay obnacrtu, utobbl 3aKpbiTb U3MepeHUe.
KocHuTecb CLEAR B AManoroBoM OKHe, YTobbl 3aKpbiTb BCE NapaMeTpbl.

Bknagka «Favorite» wucnonb3yeTrcs AN XpaHeHMs 4acTo MCMNOJSib3yeMbiX BWUOOB
namepeHuii. Nonb3oBaTesib MOXET HacTpamBaTb AaHHYK BKIady CaMOCTOsATeNbHO. Ha gaHHOM
BKNlagKe MoXeT 6biTb coxpaHeHo Ao 20 BMAOB uU3MepeHUn. HaxmuTe n yaepxumBanTe 31eMeEHT,
yTobbl A06aBUTL MAKM ydanuTb ero Ha Bknaaky «Favorite». Hanpumep, 4to6bbl nob6aButb Pk-
Pk/Munk-TNunk BO BkNaaky «Favorite»:
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Advanced/PacwmnpeHHbie>Type/Tun>Vertical/Beptnkan>Pk-Pk/Muk-MNMnuk>Add to favorite
/006aBNTb B 4aCTO UCNOJIb3yEMbIE.

Favorite Vertical Horizontal Miscellaneous  CH Delay

Dk-Dk

Add to favorite

Cycle Mean Cycle Stdev

Ona yopaneHusa ns Bknagku «Favorite» Heobxognmo:
Advanced/PacwmnpeHHbie>Type/Tun>Favorite/Mactoicn>Period/lMepuog> Delete from
favorite/YaanuTtb U3 4acto MCMOJIb3YEMbIX.

Favorite Horizontal Miscellaneous CH Delay

Amplitude

ROV *—‘—-r Period

T

Find item

10-90%Rise u‘n" F—n 80-10%Fall Delete f@r‘n favorite
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20.2 Twvn naMepeHwusn

20.2.1 AMMINTYAHbIE NapaMeTpbl
MpeacrtaBneHbl 19 napaMeTpoB:

Amplitude ; L@T

Cycle Mean Cycle Stdev

Cycle RMS = Cycle Median

Pazmax (nuk-nuk)

basoBaa NWMHUA

Max/Makc: 010XNTENbHbIN MUK HaNps>KeHns

Min/MuH: OTpuuaTenbHbI MUK HanNpsXeHus

Pk-Pk/TMuk-NMuk: Pa3HOCTb MexAay MNOJOXWUTENbHbIM U OTpUUATeNbHbIM MUKaMu
HanpsXeHun (=Vmax — Vmin)

Top/Bepx3Hau: Vi3mepeHne BepxHero 3HaueHus ¢hopMbl CMrHana, B npegenax
YCTAHOB/IEHHOIr0 OKHa

Base/Hwv>xH3Hau: M3mepeHune HuxHero (6a3oBoro) 3HauyeHuss dopMbl cMrHana, B
npegenax yCTaHOB/EHHOrO OKHa

Amplitude/AMnnutypa: PasHuua Mexay BEPXHUM U HMXKHUM 3HAUYEHUEM YPOBHS
curHana (=Vtop — Vbase)

Mean/CpepHee: CpegHee M3 3Ha4YeHMn (CyMMa 3HadeHWM CuUrHana, geneHHas Ha
KOSIMYeCTBO To4ek)

Cycle mean/Lukn CpegHee: YcpegHEHHOE HanpshXXeHMe NepBOro UukKna

Stdev/CrOTKn: CTaHgapTHOE OTK/IOHEHME BCEX 3HAYEHUN JaHHbIX

Cycle Stdev/Uukn CtOTKn: CraHgapTHOe OTK/JIOHEHWEe 3Ha4YeHWN AaHHbIX
nepBoro uuknia

RMS/CK3: VM3mMepeHne cpegHekBagpaTmyeckoro 3HadveHmsa (CK3) ¢opmMbl cmrHana
(kBagpaTHbIN KOpPEHb M3 CyMMbl KBaApaTOB 3HAYeHWN CUrHana, QnOeNeHHOW Ha
KOJIMYECTBO TOYEK)

Cycle RMS/Uukn CK3: lV3MepeHue cpepHekBazpaTuyeckoro 3HadeHums (CK3)
¢dopMbl curHana (KBaapaTHbI KOpeHb M3 CyMMbl KBaApaTOB 3HA4YeHWM curHana,
AEefIeHHON Ha KOSIMYeCTBO TOYEeK) NepBoro umknia

Median/MeaunaHa: CpegHee OT 3HA4YeHM OCHOBaHMSA W BepLIMHbLI. Takoe
3Ha4yeHue, 4yTto 50% nony4yeHHbIX TOYEK HaxXoAATCsa Bbiwe ero, a gpyrue 50% — Huxe.

Cycle Median/UunknMeaunaHa: MeanaHa nepBoro uukna.
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Beibpoc+

BepxHA8 AMHUA
(Top)

(Base)

NokanbHein Min Buibpoc-

Bbl6pOC - BE€JIMYMHA WUCKaXEHUA, CNneayruwero 3a MnoN0XUTENbHbIM (OTle_l,aTeﬂbeIM)
(prHTOM MMnynbcCa, BblpaXXeHHad B NpoueHTax OT aMnnTyAabl.

local MAX - D Top

ROV (rising edge overshoot) = Amplitude x 100 %,
roe ROV - Bbibpoc+
FOV (falling edge overshoot) = Base - D local MIN _ ;) %,

Amplitude
roe FOV - Bblbpoc-

Overshoot (FOV)/Bbi6poc-: OTpuuaTenbHbiii BbIGPOC Y OCHOBAHUS MMMyJbCa,
nocsne 3aBepLleHnss cnaga uMnynabca

Overshoot (ROV)/Bbi6poc+: M0n10XUTENbHbIA BbIOPOC Ha BEpPLUMHE UMNY/bCA,
nocsne 3aBepLleHns HapacTaHUa UMnNynbca

NoKkanbHblit Max Mpeasbibpoc-
~ad BepxHAs AUHWA

(Top)

Basopan NMHUA
(Base)

Mpeaeeibpoc+ " NokanbHbIii Min

MpeaBbI6GPOC - Be/INYMNHA NCKaXeHus, npeawecTeytowero MOJIOXKUTENbHOMY
(oTpnuaTenbHOMy) POHTY MMNY/bCa, Bblpa)XXeHHas B NPOLUEHTaxX OT aMNAUTyAbl:
Base - D local MIN

RPRE (rising edge preshoot) = Amplitude x 100 %,
roe RPRE - npeasbibpoc+
FPRE (falling edge preshoot) = local MAX - D Top x 100 %,

Amplitude
roe FPRE - npeasbibpoc-

Preshoot (FPRE)/MpeaBbi6bpoc-: [Npeasbibpoc Ha BepliMHe mMnynbca, nepes
cnagatmowmm HpoHTOM.

Preshoot (RPRE)/MNpeaBbibpoc+: NMpeasbibpoc y ocHOBaHMA MMNybca, nepeg
HapacTalwWwmnM HGPOHTOM.

L@T: BenuunHa HanpsaXeHus Mexay MapKepoM YpOBHHA 3arycka WU MapKepoMm
KaHana.
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20.2.2BpeMeHHble napaMeTpbl

BkntoyatoT B ceba 17 napaMeTpoB:

Time@max Time@min
+Duty -Duty

L/} +Bwidth /L -Bwidh %o Delay 4 Tem
t— i

=t

"»‘ }? 10-90%Rise ;"-‘ }ﬁ 90-10%Fall 20-80%Rise =~ 80-20%Fall

1.5 oo

Bpemsa Bpemsa
HapacTaHuAa cnaga

A.I TR Moporosbie YPOBHM:
I | e e= BepxHUiT 90%

! |

1 \

fﬁ-—--- cpeamunin 50%

- HHUIA 10%

ANUTeNnbHOCTb-

ANUTensHoOCTb+
e Mepuoa

Period/Nepuvoa: Mepuoa curHana (T) -  uWHTepBan Mexay  ABYyMS
nocnefoBaTeflbHbIMKM TOYKaMM Ha GHPOHTax OAMHAKOBOM MOMASPHOCTU, B3SATbIMW Ha
cpeaHeM noporosoM ypoBHe (50%).

Freq/YacroTta: Yactota curHana(=1/T)

Time@max/BpemMsa@mMakc: [opu3oHTanbHas  KoOpAWMHATa  MaKCUMasbHOMO
3HaYeHus.

Time@min/BpeMa@MUH: fopu3oHTanbHas KoopauHaTa MUHUMaNbLHOIro
3Ha4YeHus.

+Width/+AnntenbHoCcTb: [AUTENbHOCTb  MNOJIOXWUTENbHONO  MMNOynbCa  —
WHTepBan Mexay ABYMS nocfefoBaTeflbHbIMM TOYKaMW Ha (POHTE U cpe3e UMNYfbCa,
B3ATbIMW Ha CpeAHEM NOPOroBOM YPOBHE.

- Width/-AnutenbHOCTb: ANNTENbHOCTb OTPMLATE/NIbHOMO UMMNyNbCa — MHTEpBan
Mexay ABYMS nocnefoBaTelbHbIMUM TOYKaMM Ha cpe3e U dpoHTe UMMNynbca, B3STbIMU Ha
CpefHEM NMOpOroBOM YpOBHE.

+Duty/+CkBaxHOCTb: OTHOWEHWE ANNTENBHOCTU MOJIOXUTENBLHOIO UMMYbCa B
curHane K nepuogy curHana = (AnutenbHoctb+/T) X 100%.

-Duty/-CkBaxHOCTb: OTHOLIEHWEe ANUTENbHOCTU OTPUUATENLHOrO MMMyfabca B
CurHane K nepuogy curHana = (AnutenbHocTb-/T) X 100%.

+BWidth/+BOnuT: [OAUTENbHOCTb MNOJIOXUTENBHOINO MNaketa - AJINTENbHOCTb
nakeTa MMMynbCoB, OT NMepBoro poHTa, A0 NOCNeAHEero crnaaa.
-BWidth/-BOAnut: [OanTenbHOCTb OTPULATENbHOINO MakeTa - ANUTENbHOCTb

nakeTa MMNynbCOB, OT NEPBOro cpesa A0 nocnegHero poHTa.

Delay/3apnep>kka: Bpems OT ToO4ykM 3anycka A0 nepBoro nepexoga 50%-u
YPOBHS CUrHana

T@M: BpeMsa Mexay TOUYKaMM 3arycka B 3aBMCMMOCTM OT YPOBHSI CMHXPOHMU3aALMK
N HakIoHa.

10-90%Rise/HapacrtaHue: BpeMsa HapacTtaHus wuMNOynabCa OT HMXHEro Ao
BepxHero noporosoro ypoBHs (10%~90%).
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90-10%Fall/Cnana: Bpema cnaga MMnysbCca OT BEPXHEro 40 HUXKHEro noporoBoro
ypoBHs (90%~10%).

20-80%Rise/HapacraHne: BpeMs HapacTaHus uMMynabCa OT HUXHEro Ao
BeEpXHero noporoBoro ypoBHS (20%~80%).

80-20%Fall/Cnaa: Bpema cnaga MMnysibCca OT BEPXHEro A0 HUXXHEro NoporosBoro
ypoBHS1 (80%~20%).

CCJ: PasHuua Mexay ABYMS nocnefoBaTefibHbIMW Nepuojamu.

20.2.3Mpoune nsmepeHus
Mpoune namepeHmns BkOYalT B cebss 10 napameTpos:

V“’"j Area f."." AbsArea

Cycles 4 1 Rising Edges Falling Edges f17 1/ Edges
A —N—

Ny 4 nd
Ppulses Npulses

+Area/+Mnowaab: NMnowanb NOAOKUTENBHOMN OCLMAIOrPaMMbl, BbilLe HYS.

-Area/-Mnowaab: MNMnowaab oTpuuaTebHOW OCUMNNIOrPaAMMbl, HUXE HYNS.

Area/Mnowaab: CymMMapHas niowaab OCUMII0rpamMmMmbl.

AbsArea/A6clnowanb: A6CONIOTHOE 3HaYeHne NoWwaam oCUNIN0rpaMMbl.

Cycles/Uunknbl: KonmuyecTso LUMKNIOB B NEpUOAMYECKON ocumiiorpamme.

Rising Edges/Kon®poHToB: CyMMapHOE€ KOJINYECTBO TMOJIOXUTENbHLIX  (QPOHTOB
OCUMANOrpaMMbl.

Falling EdgesKonCnagos: CyMMapHoe KO/IMYECTBO  OTpUUATENbHbLIX  (PPOHTOB
OCUMANOrpaMMbl.

Edges/®poHTbl O61y: CyMMapHOe KOIMYEeCTBO BCEX (PPOHTOB OCLU/IIOrPaMMbl.

Ppulses/MonoxMynbc: CyMmMapHOEe KOJIMYECTBO MONOXUTENbHbBIX UMIMYJIbCOB.

Npulses/OTpuulynbc: CyMMapHoOe KONMYeCcTBO oTpuUaTenbHbIX UMMNY/bCOB.

20.2.4ABTOMaTNYECKME U3MEPEHUA BPEMEHHDbIX 3a/lepXXeK MeXxAy KaHaslaMu
N3mMepeHne 3aaepXKKn naMepseT pasHuLy BO BpeMeHU Mexay ABYMSA KaHanamu. BknwodaeTt
10 napamMeTpoB 3a4EepXKun:

Phase: Pa3HocTb a3 ABYX CUrHanoB, BblpaxeHHas B rpagycax. T1 + T2 x 360
FRFR: BpemeHHOM MHTepBan: NcTouHUK A, NepBbiii HapacTaowmii GpoHT, n NcTouHuk B,

nepBblil HapacTaLWwmn GpoHT
FRFF: BpemeHHOl MHTepBan: VMCToOYHMK A, nepBblit HapacTatowmn dpoHT, n UctouHuk B,

nepsblil cnagarwmn GpoHT
FFFR: BpemeHHOMW uHTepBan: WNCTOYHMK A, nepBbiil cnagatowmnin dpoHT, U UCTOYHUK B,

nepBblil HapacTaowmn GpoHT
FFFF: BpemeHHOl uHTepBan: WNcTouHmk A, nepsblil cnagatowuin dpoHT, n NcTouHmnk B,

nepBsblil cnagarwmn GpoHT
FRLR: BpemeHHOM mHTepBan: VCTouHUK A, nepBbin HapacTtawwmii GpoHT, n UCTouHuK B,

nocnegHUn Hapacrtatowmin GpoHT
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FRLF: BpemeHHOM nHTepBan: VMCTOYHMK A, NepBbin HapacTalowmn GpoHT, n UCTOYHMK B
nocneaHuUn cnagatrowmm ppoHT

FFLR: BpemeHHOl mnHTepBan: WCTouyHmMK A, nepBbii cnagatowmin poHT, n UCTouHKuK B,
nocnegHuUn HapacTalowmn GpoHT

FFLF: BpemeHHOlM MHTepBan: WNCTOYHMK A, nepBblii cnagatowmin ppoHT, n UcTouHuk B,
nocregHUn cnagatowmm GpoHT

Skew: Pa3HOCTb BpeMeHM ABYX HapacTalwmX (poOHTOB NCTOUYHMKA A N NCTOYHMKA B.

20.3 TpeHp
QOYHKUNIO TpeHAa MOXHO BKOUUTL A5 Nt060ro napamMeTpa aBTOMaTUYECKOrO M3MEpPEHUS.
TpeHa no3sonseT HabnoaaTe 3a UISMEHEHMEM BbIOpPaHHOIO 3HAYEHUS C TeYEHMEM BPEMEHW.

Max(C1) A

Unit V

2.39

-10s

Min:2.333V
F

Obnactb oTob6pakeHna napameTpa U3MepeHus

O6nacTtb oTobpaxeHusa rpaduka TpeHaa

YBennueHne pamanasoH BpeMmeHW. KocHuTecb, ANS pacClWMpPEHUS BPEMEHHOro
AvanasoHa.

Tekyliee 3HaueHne

MakcuManbHoe 3HaveHue

MuWHMManbHoOe 3Ha4yeHune

CpefgHee 3Ha4yeHue

C6poc cTaTtucTukm

ITOmMmo o>

O6HYNUTb f[aHHble CTaTUCTUKKM U Mnepe3anycTuTb cbop AaHHbIX MOXHO HECKOSIbKUMMU
cnocobamm: HaxaTb KHomMKy [Cépod Ha nepegHen naHenwn npubopa, KocHUTecb NyHkTa Reset

Statistics/C6poc CTaTUCTUKM B AMANONOBOM OKHE M3MEpEeHMUsl, UM HaxaTb CMMBON O B
obnactn otobpaxeHuss CTaTUCTUKM.

20.4 Bbi6op pexxuMa oTo6parkeHns nsMepeHun

B pacwupeHHoM pexuMme wusMepeHnn (Advanced) noAAepXKMBAKOTCA [ABa pexuma
oTobpaxeHus: M1 n M2.

B pexumme M1 opHOoBpeMeHHO oTo6paxkaeTcsa A0 5 wu3MepeHHbIX nNapameTpoB. Koraa
CTaTUCTUKa BKKOYEHa, OHa oTobpakaeTcsa noa 3neMeHTamMu usMmepeHuda. [Ona pobasneHus
HOBOIO M3MepeHns HeobXxoaMMO KOCHYTbCS NycToro cronbua.
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Wlagsure

Trand

Digplay Moda
N2

Histagram

B pexume M2 ogHOBpeMeHHO oTobpaxaetcs Ao 12 wm3MepeHun napameTpoB. Koraa
CTaTUCTUKa BKJIlOYEHA, OHa pacnpenensaeTca B HpaBOVI 4acCTn a21IEMEHTA U3SMEPEHUA. KocHutecb
Ona pobaBneHnss HOBOro M3MepeHmnst HeobxoaAMMO KOCHYTbCS MYyCTOM CTPOKM.

B Lhulity o Digplay 7 Acouire ™ Trigger He Curgors e Measure B Math g E _ '1I' E WEASBURE

Wlagsure

Y Mods

} Sirmple

i Type

Trand

Btatislics

Regat SHalistics

20.5 CraTucTtuka nsMepeHun

Bkniounte @dyHkumio Statistics/Cratnctnka, utobbl Habnwogatb pacnpeaeneHue
N3MepeHHbIX 3HAaYEeHUI Kaxaoro BbibpaHHOro napameTpa.

Pe3ynbTaT aBTOMaTUUYECKNX U3MepPeHUn O0Tobpa)kaeTcs B HUXHEW 4acTu akpaHa npubopa,
3a UCKJIIDYEHNEM, KOrAa BKIOUYEeHa PyHKLUMS oTobpaXKeHns BCceX pe3ysbTaToB.
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MEASURE Pk-PK(C1) Base(C1) Period(C1) Rise(C1) +Duty(C1)

Value 317V -1.50V 1.00ms 2.00ns 50.00%

Mean 3.16V 150V 994 90us 3.49ns 50.38%
315v -1.50v 500.00us 2.00ns 0.00%

317V -150v 1.50ms 6.40ns 100.00%
767mvV 0.0pV 87 33us 152ns 780%
82 62 196 37 132

Value - Tekyliee nsamepeHume

Mean - cpefHee BCex U3MepeHuin

Min - MMHMMYM BCEX U3MEPEHUN

Max - MakCMMyM BCEX U3MEPEHUN

Stedv - cTaHAapTHOE OTK/IOHEHWE BCEX U3MEPEHUN
Count - KonMyecTBo n3MepeHuni

O6HYNUTbL [JaHHble CTaTUCTUKW UM Mepe3anyCTuTb cHop AaHHbIX MOXHO HECKObKUMU
cnocobamum: HaxaTb KHoMky [Cépod Ha nepegHen naHenwn npubopa, KocHUTecb NyHkTa Reset

Statistics/C6poc CTaTUCTUKM B AMANOrOBOM OKHE WM3MEPEHMUS, WM HaxaTb CMMBOJ B
obnactn otTobpaxeHus CTaTUCTUKMU.

20.6 TI'nmcrorpamMMma CTaTUCTUKMU

MNMocne BKAIOYEHUS CTAaTUCTUKKM MO BbIGpaHHbIM M3MEPEHWUAM MOAb30BaTENb MOXET TakXe
aKTMBMPOBaATb CTAaTUCTUYECKYI rucTtorpamMmy. [ucTtorpamMma oTobpa)kaeTcs B HWMXHEN 4acTu
obnactn cTaTUCTUKU. DTO MO3BOSISET MNofib3oBaTenaMm 6bICTPO NpocMaTpuBaTb pacnpeaesneHue
BEPOATHOCTEN W3MEpPEHHbIX napaMeTpoB. LiBeT rucrorpaMMbl COOTBETCTBYET WCTOUHUKY
n3MepeHunsa (KaHan 1 xentbli U T. 4.).

MEASURE Pk-PK(C1) Period(C1) WONVICA] ! 1) Amplitude({C1)
Value 4733V 1.0000007 3ms 3 ¥ 3 4.200V7

Mean 472444V 1.0000007167ms X ; 2 420000V

Min 1.00000069ms 1 ¥ 2 4200V

Mazx i 1.00000076ms 6.3 36 4200V

Sdev 9.12m 16 Ops 0.35097% 155 9ps 0.00mY
Count B 60 15 75 15

Histogram

O4HY W3 CTaTUCTUYECKMX T[UCTOrpaMM MOXHO BbIBECTM Ha OTAEeNIbHbIA 3KpaH Ang
nonydeHms nogpobHon nHdopmaunn. ng 3Toro Heo6Xo0ANMO KOCHYTbHCS MCTOrpaMMbl KOTOPYHO
Heob6xo0AMMO YBENUUNTb, OTKPOETCS AOMOSIHUTENIbHOE OKHO C YBENIMYEHHOW rMCTOrpaMMon.

A. W3MepsieMblt napameTp

B. O6nactb oTobpa)eHuss rmcTorpaMmbl.
Ocb X npeacrtaBnAsieT W3MeEPEHHbIE
3Ha4vyeHMs, a ocCcb Y npeacrasnser
BEpPOSITHOCTb.

Period(C1) ‘A

C. Yucno oTcyeToB CTAaTUCTUKMU

D. Tekyuwee 3HayeHue

E. Cronbey rMcTorpammel (6uH),
KOTOPbIA  BKJ/IIOYAET MaKCuMMasbHoOe :
3Ha4yeHne " BepOoATHOCTb MNonagaHwuA 0.99999820 0.99999980 1.00000140 1.00000300
B A@HHOE 3HayeHMue. 0.99999900 1.00000060 1.00000220

476 Current:1.00000060ms  Top:{1.00000068ms,1.0

D 3

F. KHonMka 3akpbiTUs OKHa rMCTorpaMmbl

C

20.7 “MpocToin” pexknm nsMmepeHumn

Mpn BKAOYEHUM NPOCTOr0 pexuma usMmepeHuit (Simple) Ha 3KpaHe ocuunnorpada
OAHOBpeMeHHO oTobpa)katoTcs BCe BbibpaHHble M3MepeHus ans BblbpaHHOro kaHana. Liset
wpundTa oTtobparkaeMblX U3MEPEHUA COOTBETCTBYET LBETY YKA3aHHOro UCTOYHUKA. XKenTtbi ans
kaHana 1, dmoneToBbIV ANS KaHana 2 U T. 4.

96



Cycle Mean ROV 222% Rise
Stdev RPRE 0.56% Fall
Cycle Stdev L@t 233.33mv BWidth

RMS Period 1.00ms +Duty
Cycle RMS Freq 1.00kHz -Duty
Amplitude FOvV +Width 500.00us Delay
Mean FPRE -Width 500.00us e

20.8 [Ouana3oH aBTOMAaTU4YECKUX U3MEPEHUN
B cnyyae BO3HWMKHOBEHUS HeOH6XOAMMOCTM W3MEepeHUss napaMeTpoB B 3a4aHHOM
BPEMEHHOM AnanasoHe peKkoMeHAayeTcs ncnosb3oBaTb GyHKUMo Gate/[nana3oH.

KocHutecb nyHkTa Gate/[Awana3oH B A1asiorOBOM OKHe
n3mepeHus, 3ateMm B obnactm ceTKM  MOSBATCA  ABa
roOpu3oHTaNbHbIX Kypcopa A n B. [luanoroBoe OKHO BPEMEHHOIO
nHTepBana byaert otobpaxeHo cnpasa.

Kypcopbl A 1 B ncnonb3yTcs Ang onpeaeneHms aguanasoHa
BPEMEHN AN9 u3MepeHusa napameTtpoB. Ocumnnorpad usmepser
napamMeTpbl AaHHbIX TO/IbKO Mexay Kypcopamum A un B, nrHopupys
JaHHble BHe AManasoHa.

HacTpoika KypCOpOB BpeMEHHOro AguarnasoHa aHanornyHa
HacTponke 06blyHbIX KypcopoB. CM. «Bblbop n nepemelleHune
KypCOpOB» AJ1 NoAyYeHns nogpobHom nHpopmaunn.

Ha pucyHke HMXe nokasaH 3KpaH, B KOTOPOM (YHKUMSA M3MepeHue BO BPEMEHHOM
Avana3oHe UCMoNb3yeTcs AN U3MEpPEeHMs napaMmeTpa NMUK-NUK aMnanTyAHO-MOAYIMPOBAHHOMO
curHana:

SIGLENT

g% Lhility 1 Digplay Tl ira ™ Trigper E [ Measura ™ Math f= 1000001 kHz

-1.4Ems
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21 MATEMATNYECKUE ®YHKLUUUN U BIND

Ocumnnorpadbl cepumn AKWUM-4129 noaaep>XuBatoT LWMPOKMI Habop MaTeMaTU4ecKux
dyHKUMN. MaTemaTnyeckme OYHKUNM BKAKOYAKOT CNOXEHME, BblYMTaHWe, YMHOXEHWe, AefleHune,
anddepeHumnan, wuHTerpasn, KBagpaTHbIM KOpeHb M 6bicTpoe npeobpasoBaHue dDypbe (FFT
(BMN®)) pna curHanoB aHasoroBbiX KaHanoB. Pe3ynbTaT MaTeMaTUYECKUX AOENCTBUM MOXET
Takxe 6blTb M3MEpeH C MOMOLLbI AE/IeHUA CEeTKU MM KYpPCOpPOB, aBTOMaTtnyeckme namepeHus
ANs MaTeMaTuyeckmux yHKUUN HEe BO3MOXHbI.

HaxMmnte KHOMKY Ha nepegHeln NaHenu WMNM KocHUTecb + B 06NacTuM OKHa
JecKkpunTopa KaHasa M BO BCM/bIBAlOWEM AManioroBOM OkHe BblibepuTe Funcl/®yHkul unum

Func2/®yHKL2, NOC/ie Yero rnosiBUTCS

AnanoroBoe OoKHO MaTeMaTUKWn.

g MATH

Bboi6bop MaTeMaTuyeckoi ocumnnorpammbl F1 nnm F2 A Trace

B. BKIOUYMTb / BbIK/IIOYUTL MaTeEMATUYECKYIO onepauuto Function1
Bbibop MaTeMaTnyeckon yHKLNN. Operation
Bbi3biBaeT OKHO HacTpoek dyHKUuMM un  Bbibopa
MCTOYHMKA. C Function

D. YcTaHoBKa BepTUKaNbHOro MaclwTaba MaTteMaTMyecKom C1+C1
onepaunn D Scale

E. YcraHoBku Tekcra MeTKM MaTeMaTUUYeCcKo 1.00V/div
OCLMNOrpaMMbl E

F. YcraHoBka BEPTUKAIbHOIo MoJsIoXeHns i,
MaTeMaTU4YecKoi onepauunu Position

G. BkAO4UUTb / BbIKIIOUYNTb MHBEPTUPOBaHUE

21.1 EpvHMLUbI N3MepeHnii MaTeMaTUUYeCcKux (pyHKUUMn

B MeHI HacTpoWku KaHanos,

nosib3oBaTeslb MOXeT BbI6paTb eanHunly wusMepeHund

BXxoaHoro curHana B (BonbT) unu A (amnep). B ocumnnorpade ana MateMatmdecknx yHKUMRA
OOCTYMHbI cnefyrowme eauHULbl U3MEPEHNIA.

MaTemaTnyeckas onepaums

EanHuua nsMepeHus

CnoxeHune (+) win BblymTaHme (-)

V, A

YMHOXeHue (*)

VA2, A2 nnn W (Batr)

Denexue (/)

Het, S (CnmeHc) nnm Q (Om)

BrNo (FFT)

dBVrms, Vrms, dBArms, Arms, dBm

OnddeperHumnan (d/dt)

V/S nnan A/S (B/cek nnn A/cek)

NuTerpan (Jdt)

VS nnun AS (B*cek nnmn A*cek)

KopeHb kBagpaTHbiit (V')

VAL/2 nnn AML/2

YcpegHeHue (Average)

V, A

Bbicokoe paspewweHune (ERES)

V, A

21.2 ApudmMeTndveckume cpyHKUUMU

Ocumnnorpad cepun AKWUM-4129 MoOxeT BbINOMHATbL chneaywwme apudmeTnyeckme
ornepauun: Cr0XeHue, BblYMTaHWE, YMHOXEHUe WNW aeneHne Ha nbbix ABYX aHanorosblX
BXOAHbIX KaHanax. 3HayeHnsa UCTOYHUKA A N UCTOYHUKE B BbIUMCNAKOTCA MO TOUKaM.

Ha cneayrouemMm pucyHke nokasaH
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21.2.1¥YcpeaHeHue

Average/YcpeaHeHue — 3TO MHOMOKpaTHOE CJIOXEHWE MocneaoBaTesibHbIX 3anucemn
ocumnnorpaMM C HeoAMHaKoBbIM BecOM. Bcero BO3MOXHO ycpegHeHue oT 4 pno 1024 pas
(4/16/32/64/128/256/512/1024). OHO 0COBEHHO NMOAE3HO A/ YMEHbLUEHUS WWyMa B CUrHanax,
NCNbITbIBAOLWMX MeaNEeHHbIN Apeid no BpeMeHn unun amnautyae. Kpueas, 3apermnctpupoBaHHas
nocnegHen, mMeet 6onblWwMn Bec, YeM Bce 6osiee paHHWE KpuWBblE: B HEMPEPbIBHOM CPeAHEM
OOMUHUPYIOT cTatuctmyeckme &nyKTyaumm nocnegHen 3aperncrtpMpoBaHHON Kpuson. Bec
«CTapbIX» KPWUBbLIX MNPW HEMNPEPbLIBHOM YCpeaHEeHMN nocTeneHHo (N0 3KCNOHEeHUWalbHOMY
3aKOHY) CTPEMUTCS K HYJ10 CO CKOPOCTbIO, YMEHbLUAOLWENCca No Mepe yBenan4yeHus Beca.

HenpepbiBHOE yCcpeaHeHMe BbINOJIHAETCA No cneaytouwen dgopmyne:

HOBOE cpefHee = (HOBble AaHHble + BeC * cTapoe cpegHee) / (Bec + 1)

Mo aton xe dopMyne BblUMCNSETCS W UToroBoe cpefHee. OAHaKO YycCTaHaBnuBas
3HavyeHMe napameTpa Average, Bbl 3ajaeTe (UKCUMPOBAHHbLIA BeC, KOTOpbIA Ha3Ha4daeTcs
CTapoMy cpeAHeMy 3HauyeHWo, Korga YuCcNo YCpeaAHeHWMW p[ocTturaeT 3HadeHuss Average.
Hanpumep, ecnm 3HauyeHMe napameTpa Average (Bec) paBHO 4:

1-9 pasBepTka (cTapoe cpegHee OTCYTCTBYET): HOBOe cpeaHee = (HOBble AaHHble + 0 *
ctapoe cpegHee) / (0 + 1) = TONbKO HOBbIE AAaHHble

2-5 pa3BepTKa: HOBoe cpeagHee = (HOBble AaHHble + 1 * cTtapoe cpegHee) / (1 + 1) = 1/2
HOBbIX AaHHbIX + 1/2 cTapbIiX AaHHbIX

3-9 pa3BepTKa: HOBoe cpegHee = (HOBble AaHHble + 2 * cTapoe cpegHee) / (2 + 1) = 1/3
HOBbIX AaHHbIX + 2/3 cTapbiX AaHHbIX

4-9 pa3BepTka: HOBoOe cpefHee = (HOBble gaHHble + 3 * cTtapoe cpegHee) / (3 + 1) = 1/4
HOBbIX Aa@HHbIX + 3/4 CcTapbiX AaHHbIX

5-9 pa3BepTka: HOBOe cpeagHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5
HOBbIX AaHHbIX + 4/5 cTapbiX AaHHbIX
6-5 pa3BepTKa: HOBoe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5

HOBbIX AaHHbIX + 4/5 cTapbiX AaHHbIX

7-9 pa3BepTKa: HOBoe cpegHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5
HOBbIX Aa@HHbIX + 4/5 CcTapbIX AaHHbIX

Takum obpasoM, Ana pasBepToK nocne 4- BKAa4 CTapbiX CpeHWX 3Ha4YeHUNn HauyunHaeT
SKCMNOHEHUNaNbHO YMeHbLATbCA.
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21.2.2BbiCcOKOE pa3pelueHme

MaTemaTtnueckaa ¢yHkuma ER ES/Bbicokoe pa3spelleHMe OCHOBaHa Ha TaK Ha3blBAaeMOW
TeXHUKe YynbTpa-obpasua, Kkoraga NpoMcxoauT ycpeaHeHne cocegHnx ToYeK ANCKpeTM3aunm ansg
YMEHbLIEHWUS C/lydalHbIX TMOMeX BO BXOAHOM CWUrHane W TreHEepUpOBaHUM  CrilaXeHHOoW
OCUMNIOrpaMMbl Ha 3KpaHe. DTOT pexuM 0bbl4HO MCNOMb3YeTCs, Korga 4yacrtota AUCKpeTmsauum
AL BblWe CKOpOCTM 3axBaTa BO BHYTPEHHIOW NaMsTb.

PexxnM BbICOKOro paspelueHusi MOXET UCMO0b30BaTbCA Kak B OAHOKPATHOM 3anycKe, Tak U
AN NepuoanyecKkn MNOBTOPSIOWNXCA CUrHaNoOB, M 3TOT PEeXMM He BAMSeT Ha CKOpPOCTb
06HOBIEeHMS 3KpaHa. [laHHbIA peXnM orpaHMYnBaeT NOOCY NPOMNyCKaHUsA peasibHOro BPEMEHMH,
NO3TOMY OH 3 deKTUBEH B KauecTBe PUIbTpa HU3KUX YacToT.

B Tabnuue HMKe NnokasaHO COOTHOLWEeHne Mmexay butamm ERES n nonocon nponyckaHms:

ERES 6uThl Monoca nponyckaxvusa (-3 ab)

0,5 0,25*yactoTa gnckpeTusaumm

1 0,115*yacToTa gMckpeTmnsaunm
1,5 0,055*yacToTa gMckpeTmnsaunm
2 0,028*yacToTa gMckpeTmnsaunm
2,5 0,014*yacToTa gMcKpeTmnsaunm
3 0,007*yacToTa AMCKpeTnsaunm

21.3 Anre6panueckue byHKUUMN

Ocuunnorpad cepumn AKWUM-4129 MoxXeT BbINOAHATbL Cneaywwme anrebpavyeckue
onepauun: anddeperunan (d/dt), unterpan (Jdt) n kBaapaTHbI KopeHb (V)
21.3.1 AncddepeHumnan

OnddepeHunan (d/dt) - BbluMCNeHUME AWCKPETHOM MPOM3BOAHOW MO BpPEMEHU U3
BbI6paHHOro NCTOYHMKA.

Cy(i+dy) - y()
dx
, rae

di - andbdepeHuman ocumnnorpaMmel

Y — TOYKM A@HHbIX aHa/loroBoro KaHasna

i — NHOEKC TOYKWM LaHHbIX.

dx - pa3HuUa BO BpEMEHU MexXAy TOYKaMU AaHHbIX.

KHonka ynpasneHua MeHio dx B MeH MaTematuyeckon dyHkumn d/dt nossonser
YCT@HOBWUTb pa3HULY BO BpeMeHW MexAay TOoUYKaMW JaHHbIX. YCTaHoBKa 3HadeHusa dx
BbINMO/IHAETCA YHMBEpPCasbHbIM perynsatopomMm B gmanasoHe ot 0,02div go 0,20div. DIV - uucno

di
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MUKCENbHbIX TOYEK B KaXAOM AeNeHUM Ha 3KpaHe ocumnnorpada. B ocumnnorpadax cepum
AKWNM-4129 kaxpoe geneHne coctouT u3 100 nukcenen. Hanpumep: yctaHoBka 0,2div = 0,2 *
100 = 20 nwukcenen. DTO O3HA4YaAET, YTO BbluMcieHne ByaeT BbINOAHATLCA MO 20 ANCKPETHbIM
TOYKaAM M BPEMEHHOW pa3HMLbl MeXay HUMN.

21.3.2NHTerpan

OyHkuna dt (uHTerpan) BblUMCNSAET UWHTerpan BblIGpaHHOrO MUCTOYHMKA. @DYHKUKIO
WHTEerpasa MOXHO WCMNONb30BaTb ANS pacyeTa 3HEprum UMMynbCa B BOAbT - CEKyHAAX Wnu
n3MepeHunsa naowanm ocuninorpaMmel.

n
In - CO + Atz Yi
i=0
, rae
I - MHTerpan ocunIaorpaMmbi.
At - pa3HuMUa BO BPEMEHU MeEXAY TOYKAMU AaHHbIX.
Yy — KaHan 1, 2 unnu onopHasa ocuunnorpaMma.
Co — NMPOMN3BOJIbHAdA NOCTOAHHAaA.
i- NMHOEKC TOYKUN OaHHbIX.

KHonka ynpasneHus meHio Offset/OTknoHeHne B MeHK MaTeMatuyeckon dyHkumm dt
3BOISIET 3a4aTb KOPPEKUMOHHBIN KO3(PHUNUNMEHT MOCTOAHHOIO CMELLEeHUs BXOAHOIO CUrHana.

no

&/

B

Pe3ynbTaT MHTErpMpoBaHus curHana Pe3ynbTaT MHTErpMpoBaHusa MeaHapa C
npsMoyronbHon gopMbl 6e3 cMeleHns KOMMeHcaumen cMeLleHuns

MaTtemaTnueckada onepauusa BblUUCNeHUnsA MHTErpana MOXET MNCnos1b30BaTbCA
oAHOBpeMeHHO ¢ d¢yHKkunen Gate/AmuanasoH. [lonb3oBaTeNlb MOXET 3aAaTb BPEMEHHO
WHTEpBasn A8 BblUNCAEHUSA MHTerpana. [Ansa atoro Heo6xoAMMO B MEHKO MaTEMATUKKN KOCHYTbCS
nyHkTa Gate/[AmanasoH 1 B OTKPbIBLLEMCS MEHIO 3a4aTb 3Ha4veHus Gate A/dmanasoH A u Gate
B/Onana3zoH B, uto 6bI onpeaenuTb BPEMEHHOW WHTEPBan ANS BbIUUCIEHUS MaTeMaTUKMU.
YCcTaHOBKa MHTepBasa aHaaorm4yHa ycrtaHoBKe KypCOpOB.
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D Return

Sl0us/div
O0Mepts 400 Sars

21.3.3KopeHb KBaapaTHbINA
®OyHKumMa VvV (KOpeHb KBaApaTHbIA) BblYMCASET KBaApaTHbI KOpPeHb ANS BblI6paHHOro
NCTOYHMKA.

21.4 BbicTpoe npeobpa3oBaHune dypbe
BMNM® (beicTpoe npeobpasosaHne ®ypbe) - lNpeobpazoBaHue PoOpMbl CUFHaNa peanbHOro

BPEMEHMU

B CNeKTp curHana. Pexxum BIN® no3sonseT HaWTU YaCTOTHbIE KOMMOHEHTbI (CAeKTp)

CMrHana Bo BpeMeHHoi obnactu. Pexum BM® ncnonbayetcs ana npocMoTpa cneaylowmnx TUNoB

CUrHanos
.

AHanM3 rapMOHMYECKNX COCTaB/IAIOLWNX B CETAX MUTAHUS;

N3MepeHne rapMOHMYECKMX COCTaABASOWMX U UCKAXEHUN B CUCTEMAX;
OnpegeneHne xapakTepucTUK LWYMOB B UCTOYHMKAX NOCTOSIHHOIO Hanpsi>XeHus;
TecTMpoBaHWE MMMYJIbCHOINO OTK/IMKa MGUIBTPOB U CUCTEM;

AHanus subpauunn.

Ana ucnonb3oBaHusa pexuma BINo Heo6Xx0aMMO BbINOAHUTb cneagywwme OENCTBUA:
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YCTaHOBUTb UCTOYHUK CUrHana (BO BpeMeHHoM obnactun);

OTtob6pasntb cnekTp BMNo;

BbibpaTb TMN okHa BMN®;

HacTpouTb 4acTtoTy Bblbopkn ans oTobpaxkeHus OCHOBHOW 4acTOTbl U rapMoHWK 6e3
NCKaXXeHWUN;

Ncnonb3oBaTh 3/1eMeHTbl YrpaBieHns MaclwTaboM Ans yBenmyeHns CrnekTpa;
MpoBecTn naMepeHnsa cnekTpa C NOMOLLbIO KYpCOpPOB.
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Function!

Operation
Function
FFT(C1

Config

Honzontal

Timebase or C
20.0dB/div 0.00s 20.0us/dw Auto 16
31 3dBY 400kpts 200GSals Edge Rising 2

O6bnacTtb oTobpaxeHus GopMbl CMrHasa BO BpeMeHHOW obnacTtu
O6nactb oTobpaxeHusa crnekTtpa (bMNo)

O6bnacTtb oTobpaxeHus napametpos BMN®

Oduanorosoe okHoO BI®

ocnw>

21.4.1NapameTpbl BMNO®
MapameTtpbl BIM® oTobpaxatTcs B MNpaBOM BepxHeM yrany obnactu otobpaxeHus
CNeKTporpaMmsbil:

¢ Yacrora auckpetnsauum BIN® / FFT sample rate (Sa)

PesynbTatbl onepaumn bBIM® npeacrasnawT nepByk 30Hy Hawnmkeucta (DC ~ Sa/2)
YacCcTOTHOro cnektpa. Heob6xoaMmo MMeTb B BMAY, YTO 4YacToTa AMCKpeTmsauum BMNd mMoxeT He
COOTBETCTBOBaTb 4acToTe AuCKpeTuM3aumum BO BpeMeHHoW obnactu. [llpepgnonaras, 4To
MaKCUManbHOE KOJIMYECTBO TOYEK YCTAaHOB/EHO Ha 2 M:

v Korga Konm4yectBo Touyek BO BpeMeHHon obnactu, N, meHbwe 2 M, BIN® npuHuMaeT
UMCNO0, KOTOpOE SBNSAETCH LeNOYUCTIEHHON cTeneHbto 2, bamxkanwen Kk N. B aTom
c/lyyae 4acrtota aguckpetmsaumm BrMNd = yactoTa AUCKPETM3auuM BO BpPEMEHHOM
obnactn.

v Korga 3HayveHne N 6onbwe 2 M, BMN® cHayana npopexuBaeT N Toyek Ha D, ans

MaKkcMManbHoro npubamxeHumsa k namatm 2 M, a 3atem 6eper nepsble 2 M ang
BbluncneHud. B 3ToM cnydae yactota guckpetmsaumm BIM® = yacrtoTa
AVCKpeTmn3aumm Bo BpeMeHHon obnactu / D.
Hanpumep, B c/ydyae, ecnM vacrtota AUCKpeTu3aumum BO BpeMeHHOW obnacTtu
coctaBnsgetr 1 ITu, a KonuyecTtBo oTc4yeToB cocrtasngetr 10 M, BIM® cHavana
npopexuBaeT oTcyeTbl Ha 4, ao 2,5 M, a 3atem 6epeT nepsBble 2 M ana pacyeta
cnekTpa. B aToM npuMmepe 4acTtoTa auckpetmsaumum BNoO = 1 MMy + 4 = 250 Mlu.

e Yucno touek bN® / FFT points (Curr)

Tekywee uncno todek bMN®d, npeacrasnsatowme cobon Lenyto cteneHb 2, MakCMManbHO A0
2 M Touek (TO4YHOe 3HayeHne 2097152).

e YacroTHbiit MHTepBan / Frequency interval (Af)
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YacToTHbIN WHTepBan Mexay ABYMSI COCeAHMMM TO4YKaMu B nocnepoBaTtesnibHOCTM BIo.
JaHHbIn nHTepBan oTobpaxkaeT paspeLlaroLLyto cnocobHOCTb Mo YacToTe.

e Yucno orcuetoB npu ycpeaHeHum / Average count of FFT (Avg)

OTobpaxaeTtcsa, Tonbko ecnn ans pexuma bBIMO BkAveHa QYHKUMS yCpeaHeHus,
oTobparkaeT YNC0 LUMKIO yCpeaeHUs.

21.4.2HacTtpoiika BNo
1. HaxaTtb kHonky Math/Martrem Ha nepeaHenn naHenu npubopa, ANs BXoAa B MEHK
MaTeMaTUKMU.
2. Bbibpatb dyHKuUMo gna otobpaxerHusa bM®, Funl/®yHkul vam Fun2/®yHku?2.
3. KocHyTbcsa nyHkTa Function/®yHkums, B oTKpbiBLLIEMCA KOHe BblbpaTb FFT/BMN®.
4. KocHutecb nyHkTa Config/KoHdur gna nepexona B MeHto KoHdurypauum bro.

8 Config

Bbi6op MakcuMManbHOro ymcna tovek bMNd Max Points
B. Bbibop TMna okHa (MpsMoyronbHoe, bnakmaH, M

XEHHWUHI, X3aMMUHI 1 ®naTTon) Window
C. AsTOMaTmMyeckas ycTaHOBKa BepPTMKaNbHOIo Hanning

MacwTaba, ONOPHOro YPOBHS, LLEHTPASIbHOW YacToTbl

Auto Set
N rOpU3OHTAasZIbHOro MacwTaba B COOTBETCTBUMU C

MaKCMMasibHOM YaCTOTHOM COCTaBNAKOLWEN CUrHana e
isplay

D. Bbibop pexunma otobpaxeHusa (Split/PasneneHHbiin, St
pli

Full Screen / MonHoO3KpaHHbLIN 1
. . FFT Mode
Exclusive/2KCcKN03nBHbIN)

Average
E. Bbibop pexuma FFT (Normal, Average n Max-Hold)

o Average Count
F. YcrtaHoBKa uMcna ycpeaoHeHui, ecnin BbibpaH pexmnm

Average
C6poc ycpeaHeHwui Average Reset

H. Bo3BpaT K npeabiayLleMy MeHio

5. KocHuTecb nyHkTa Source/WUCTOYHMK, B NOSIBMBLUEMCS CNUCKe BblbpaTb MCTOYHMK
MaTeMaTM4ecKon onepauun. B kayecTBe UCTOYHUKA MaTeMaTU4eCcKon onepaumu MoryT
6bITb @aHanoroBble KaHanbl, @ TakXXe ONOPHbIE OCLMIIOrpaMMbl.

6. KocHuTecb nyHkTa Window/OkHO, BbibpaTb Tuna okHa.

Bbibop OKHa onpefensieTca XxapakTepucTMKamMu BXOAHOMO CUrHana, KoTopbli Heob6xoanmMo
nccnenoBaTh, @ TakXe XapakKTepUCTUKaMM PYyHKUNM OKHA. BblIbOp OKHa CHWXXaeT yTeuKy 4acToT
B cnektpe BIM®. lNpu BbiNOAHEHUW bbiCTporo npeobpasoBaHusa dypbe MNpeanonaraeTcs, 4To
BpeMEeHHOW curHan nosTopsieTca 6eckoHeyHo. [ns uenoro ymcna uuknos (1,2) BpeMeHHOWN
CUrHan HauyMHaeTCsa M 3aKaH4YMBaeTCsa Ha OAHOM M TOM Xe ypoBHe M B dhopMme curHana
OTCYTCTBYIOT paspbiBbl. [1py HeuenoM 4ucie UWKIOB BO BPEMEHHOM CUrHase HadanbHas u
KOHEYHas TOYKM MMEIOT pa3Hble YPOBHU. [epexos OT Ha4yaNbHOM K KOHEYHOM TOYKe NpUBOAUT B
paspbiBY B popMe CuUrHana, 4To B CBOK o4depenb NPUBOAMT K MOSBNIEHUID BbICOKOYACTOTHbIX
nepexoAHblX COCTaBASOLWNX.

MpuMeHeHMe OKHa K CUrHaay BO BPEMEHHOM 06/51acTn m3aMeHsieT (popMy CUrHana TakuMm
06pa3oM, UTO Ha4yanbHOE N KOHeYHoe 3Ha4yeHue CHnxaloTCs, B pe3ysibTaTe Yero yMeHbluaeTcs
BefMYMHa pa3pblBa.

QOyHKUMA MaTeMaTU4YeCKMX orepauni BKJOYaeT NaTb TUMNOB OKHa BIM®. Tunbl oOkKHa
onpenenstT KOMMAPOMUCC MeXxAay paspelleHMeM Mno 4actoTe W TOYHOCTbK aMMAUTYAHbIX
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n3mMepeHuii. Boibop OkHa onpepensieTca HeobXx0AMMOCTbIO U3MEPEHUS KOHKPETHbIX BEUYUH U
XapaKTepUCTMKaAMM UCXOAHOro cMrHana.

Rectangle/lMpamoyrosibHoOe OKHO: Bbi6op NMpsAMOYyrosibHOro okHa. DTO OKHO nmoaxoauT
ONs1 CUrHanoB, He MMelLWMX pa3pbiBOB. psiMOyronbHOe OKHO o6s1agaeT NyydWwnM paspeLlleHmnem
No 4yacToTe, HO HU3KMUM pa3peLleHneM No amMnanTyae.

O6nactm npuMeHeHus:

MepexogHble Npoueccbl WAWM BCMIECKW, B TeX C/ydasx, Koraa ypoBeHb CUrHana Ao wu
nocne cobbiTs paBHbl UK 6IN3KM MO 3HAUYEHUIO.

CurHanbl cMHycoupanbHoW OpMbl C paBHOM aMMANTYAOW M YaCTOTOWN.

LLINpOKONOIOCHBINM WYM C MeasieHHbIM M3MEHEHNEM CreKTpa.

OkHo Blackman/bnsakmeHa: OkHO bnskmeHa obecnedmBaeT XyAlyl MNOrpewHoCTb
U3MepeHns no 4acToTe, YeM OKHO XeHHWHra, Ho obecneymBaeT nydwee wncCNefOoBaHME
CUrHanoB C Manom amMnInTy4oNn.

O6nactm npuMeHeHus:

HabniogeHne BbICLUMX FAPMOHWUK CUIFHAM O4HOM 4acToThbl.

OkHOo Hanning/XeHHuHra: Bbibop 3TOoro okHa obecneuymBaer 60NblY0 TOYHOCTb
N3MepeHns Mo 4acTtoTe, HO MEHbLIYI TOYHOCTb M3MEpPEeHMs MO aMMauTyAe MO CPaBHEHMUIO C
NPSMOYrofibHbIM OKHOM.

O6nactn npuMeHeHus:

CurHanbl cMHycomaanbHoOM OpMbl, @ TaK Xe Y3KOMOJSIOCHbIN LWYM.

MepexogHble Npoueccbl WAWM BCMIECKW, B TeX Clydasix, Koraa ypoBeHb CWUrHana Ao wu
nocne cobbiTns, CyLweCTBEHHO pa3in4yarTCcs.

OkHO Hamming/X3MMuHra: Y gaHHOro TMna OKHa HEMHOro ny4we paspelieHume no
yacToTe, YeM Y XeHHWHra, HO MEeHbLUY TOYHOCTb M3MEPEHMS MO aMMINTYyAe MO CPpaBHEHUIO C
NPSAMOYrofibHbIM OKHOM.

Obnactn npuMeHeHus:

CurHanbl cuHycomnpanbHoM OpMbl, @ Tak Xe Y3KOMOAOCHbIN LWyM.

MepexoaHble Npoueccbl MAWM BCMANECKW, B Tex Ccay4dasax, Korga ypoBeHb CurHana ao u
nocne cobbiTns, CyLLECTBEHHO pa3nM4yaoTcs.

OkHo Flat Top/®natTon: Y aHHOro TUMNa OKHa fydllee pa3peleHne no amnamtyae, Ho
MeHbLlas TOYHOCTb MO 4YacToTe MO CPABHEHMUIO C MPSAMOYIrO/IbHbIM OKHOM.

Obnactn npuMeHeHus:

CurHanbl cMHycomaanbHOM OpMbI, @ TaK Xe Y3KOMOJIOCHbIN LWYM.

OnTuManbHO AN N3MEepeHuin, Kkoraa HeobxoamMMa BbICOKas TOYHOCTb MO aMNanTyAe.
21.4.3Bbi160p pexxmma otobparkeHuna bNo

KocHuTecb nyHkTa Display/PexxumM ansa eoibopa pexuma otobpaxeHus Bro.

e Split/Pa3genbHblit. OgHOBpeMeHHOE OTObpa)KeHMe Ha 3KpaHe npubopa UCXOAHOro
curHana (BpeMeHHOW [OMEeH, BepXHss MNOSI0BMHA 3KpaHa) n pesynotata BN
(4acTOTHbIV AOMEH, HUXXHAS MOSIOBMHA 3KpaHa).

e Full Screen/MNMonHbin. OaHOBpeMeHHOEe OTOOpaXeHMe WCXOQHOro CUrHasna u
pesynbTaTta bBMN®, Ha ogHOM 3KpaHe, 6e3 pasgeneHus.

e Exclusive/Oco6biii. OTO6paxeHMe Ha 3KpaHe npubopa ToNAbko pesysbTata BMO®
(4acCTOTHbI AOMEH).

Pexxnm: Split/PazpgenbHblin Pexxum: Split/PasgencHbli
PacTtsaxka: BbIKJI PacTtsaxka: BKJ1
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Pexwum: Full Screen/MNonHbin Pexxunm: Exclusive/Ocobbiin

21.4.4Bbi60p pexxuma BNo

KocHutecb nyHkTa FFT Mode/Pexxnm BN® gn1s Bbibopa pexnma paboTtel BMO.

¢ Normal/Hopman: ctaHgapTHoe oTobpaxeHue CrekTporpaMmsl.

¢ Max-Hold/MakcYaepx: oTobpaxeHne CneKTporpaMMmbl B PpeXuMme yaepXKaHus
MaKCMMasbHbIX 3Ha4YeHun. Onsa cbpoca HaKOMIeHHbIX 3HAYEeHUN HeobXoaMMO HaxaTb
KHOMKY Ha nepeaHer naHenu npubopa.

e Average/YcpepH: oTobpaxeHne CNeKTporpamMmbl B pexXmMme YCpeAHEHHbIX
3HayeHun. [nana3oH YCTAaHOBKW 4yucna ycpeaHeHuin: ot 4 go 1024. Onsa cbpoca
HaKOM/IEHHbIX 3HAa4YeHUN HeobXOoAMMO HaxaTb KHOMKY Ha nepeaHen naHenu
npubopa.

21.4.5HacTpoiika BepTMKaJIbHOro U ropM3oHTasAbHOro MacwTtaba

B M™eHio Martematukm, Bbibpatb nyHKT Vertical/BepTukanbHble HaCTpPONKM Wan
Horizontal /Fopu3oHTasibHble HACTPOWKMW.

B 3aBMCMMOCTM OT BbI6paHHOIo MEH0 OTKPOITCH C/eaytouime AnanoroBble OKHa.

A. YcrtaHoBKa BEPTUKabHOIO mMacwTaba 7
OMOPHOro YPOBHH.
B. Bbibop eaAuHUL,  U3MEpeHus  BepTMKaJibHO A
wkanbl. Ha BbIbOp nonb3oBaTento AOCTYMHbI Ref Level
cneaywowune BapuaHTtbl: dBVrms, dBm wnan
Vrms. B 3aBucuMocTM OT Bblbopa, A4ns
MOCTPOEHMUA Bro Ucnosb3yeTcs
norapudmMmnyeckas uam nuHenHas wkana. Ans
aHanumsa u otobpaxxeHuMs cnekTpa curHana B
LWMPOKOM AVHaMU4eCcKoM AnanasoHe

peKkoMeHAYyeTCA MCNoJib30BaTb eanHunly

n3MepeHus dBVrms. B Hodzntsl
C. Bblbop 3HauveHUs BHeELWHEN Harpysku. [uana3oH
yctaHoBku: 1 Om ... 1 MOM. WNcnonb3lyetcsa Ans

KOppEeKTHOro nepecyeTa B AbM.

Center

D. BosBpaT K npeasiaywemMmy MeHio

S500MHz/div

E. YcraHoBka LLeHTpasibHOM 4acToThbl 7]
ropu3oHTanbHOro Macwraba. ) Retum

EaHMLUbI N3MepeHus.

B kadecTtBe eaAuHWUL U3MepeHUst BepTUKaNbHOM ocu MOryT 6biTb BbibpaHbl: Abm (dBm),
ABBck3  (dBVrms), Bck3 (Vrms). Tlpu Bbibope abm (dBm) wnm abBck3 (dBVrms)
aBToMaTuyeckn BbibupaeTtcs norapudmMmyeckas waM  AMHeWMHas wkana bBMd®. EavHuuy
namMepeHnsa abBck3 (dBVrms) pekoMeHAyeTCs MCNonb3oBaTb ANs OTobpaxXeHus curHana c
60nbWNM AMHAMMYECKMM pguanas3oHoMm. abm (dBm) - 3TO eauMHMua@ M3MepeHMs MOLLHOCTH,
NpaBwW/bHbIN pe3ynbTaT U3MepeHns MOXeT 6biTb NOSyYeH TO/IbKO B TOM C/y4dae, ec/in 3HayeHne
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Ext Load (BHewHsS Harpy3ka) yCTAaHOBNEHO B COOTBETCTBMW C COMPOTMBJIEHWEM HArpy3Ku
daKkTM4eCcKoro U3MepeHHoro curHana.

Ona Bbibopa eanHMUbl U3MepeHus HeobxoamMo KOCHYTbCcs nyHkTa Unit/Ea3amep n B
BbiNaJalLleM CNMCKe BbibpaTb COOTBETCTBYIOLLYIO eAMHULY U3MEPEHUS.

YnpaBneHue BepTUKAJ/IbHOM LUKAJION.

KocHuTecb nyHkTa Ref Level/OnopHYpOB, 3aTeM NOBEPHYTb YHUBEPCAJIbHbIN perynsaTop
ONa YCTaHOBKM 3HAYE€HUSI OMOPHOro YPOBHS M CMELLEHUA CUrHana rno BepTMKau.

KocHuntecb nyHkTa Scale/lWlkana, 3aTteM NOBEPHYTb YHWBEPCAJIbHbLIA perynsTop Ans
YCTaHOBKW pa3pelleHns no BepTnkann (Mo ypoBHIO).

YnpaBneHue ropusoHTa/IbHOM LUKAJION.

KocHutecb nyHkTa Center Freq/LleHTp, 3aTeM NOBepHYTb YHMBEpPCAJbHbIA perynsatop
ONS YCTaHOBKW 3HAYeHUs LEeHTPasibHOM Y4acToThl.

KocHutecb nyHkta Hz/div/ITu/pen, 3ateM NOBEepHYTb YHMBEpPCAsbHbIM perynsaTtop Ans
YCTaHOBKW pa3peLlleHns no ropmsoHTanm (No 4yacrore).

UckaxeHnunsa brNo

MpobneMbl MOryT BO3HWKATb, Korga ocuwunnorpad perncrpyMpyer BpPEMEHHOW CuUrHan,
coaep)XalluMili rapMOHMKM C 4acToTaMu Bblwe 4actoTbl KoTtenbHukoBa. CKOpPOCTb perucrpauunm
OTCYEeTOB AJ19 4acToT BblWwe 4acToTbl KoTenbHMKOBA SBNSETCS HeA0CTaTOMHOMW. DTO NpUBOAUT K
MOSIB/IEHNIO 3epKaJibHbIX HM3KOYACTOTHbIX FAPMOHWUK OTHOCUTENIbHO 4acToTbl KoTenbHMKOBA.
Takne napasuTHble FAPMOHUKN Ha3bIBAKOT MCKAXXEHNSIMU.

Yacrota KotenbHukoBsa (HankBucra)

MakcuManbHas 4yacTtoTa, KoTopyto 6e3 ownbok MoXeT namepuTb LumdpoBor ocumnnorpad
B peXume peasibHOro BpeMeHU, paBHAETCS MONOBUHE 4acToTbl AMCKpPEeTM3aumu. DTy 4acToTy
Ha3blBalOT 4acTtoTtor KoTenbHumkoBa. CKOpPOCTb perncrpaumm OTCYeTOB A8 4YacToT Bbilwe
yacToTbl KoTenbHMKOBa AABASETCAS HEAOCTAaTOUYHON, YTO NPUBOAUT K UCKaxeHnsam blro.

YcTpaHeHne UCKAaXKeHUn

Ons ycTpaHeHus ucKaxxeHuii nonpobynte NpUMEHUTb CrIeayoLmne Mepbl:

C nomowbto perynsitopa Bpemsi/Oenenne (c - HC) 3agaTtb 6onee BbLICOKOE 3HayeHue
4aCTOTbl AMCKPEeTM3aumMn. Tak Kak C yBe/IMYeHMeM 4YacToTbl ANCKPETM3aLNM YBEINYNTCS YacToTa
KoTenbHWKOBA, MCKaXeHHble rapMOHMKN ByayT 0Tobpa)kaTbCs Ha NpaBMiIbHbIX YacToTax.

Ecnn HeT HeobxoamMmMoCTM npocMaTpumBaTb rapMOHMKKM Bbiwe 20 MIlU, BKAOUYUTb
orpaHuM4yeHue nosaoChbl NPoOnyCcKaHus.

MpUMEHUTb BHEWHUN PUIBTP K MCXOAHOMY CUrHasny, 4YTtobbl OrpaHM4YMTbL AMana3oH ero
rapMOHWK 3HaA4YEeHNEM HMXKe YacToTbl KoTenbHnKoBa.

OnpepenuTb Napa3nTHbIE FAPMOHUKU U UTHOPUPOBATh UX.

Ncnonb3oBaTb cpeacTBa ynpasBieHMs MacwTaboM UM Kypcopbl ANS  YBEJIMYEHUS WU
BbIMOJIHEHUA U3MEpPEHUI B cnekTpe bMNo.

CurHanbel, MMelLlWne COCTaB/SAWY MNOCTOSHHOrO TOoKa WM CMeleHWe, MOryT cTaTb
NMPUYNHON HEBEPHOM aMnAuTyabl pesynbtata FFT (BMN®). Ana Toro 4ytobbl YMEHbLLIUTb BAUSHUE
COCTaBAsOLWEN NOCTOSAHHOIO TOKA, BKJ/OYUTb CBSI3b C MCTOYHMKOM CUrHana rno nepeMeHHoMy
ToKy (3akpbITbit BXoA AC).

YT06bl YMEHbWNTb BAMSHME 6enoro wyma M noMex AMCKpeTusaumm A8 Nepuoamyeckux
WM OAHOKPATHbIX CUFHAM0B, YCTAaHOBUTb PEXMM yCpeaHeHUs permcrpaummn ocumnnorpada.

Ona otobpaxeHuna Ha 3kpaHe pesynbtatoB FFT (BM®) ¢ 6onbwnM AMHAMUYECKUM
AMana3soHOM peKoMeHAyeTCs ncnonb3oBaTtb Wwkany dBVrms (abBck3). Wkana dBVrms (abBcks)
ON4 BbIBOAA HA 3KpaH UCNOAb3YeT norapnmMmnyeckmin macwrab.

21.4.6MHcTpyMeHTbI BINO®

Ocuunnorpadbl cepun AKUM-4129 npenoctasBnsaioT ABa MHCTpyMeHTa Ans obpaboTku
curHanos BMN®: nouck nNUMKOB M Mapkepbl. B pexume noucka nuKoB, ocuunnorpad MoxeT
aBTOMaTU4YeCKM MUCKaTb W OTMevyaTb Ha CchnekTporpaMMme noaxoAslime MNUKOBblE 3HaYeHus.
MoanepxusaeTcs oOAHOBPeMEHHbIM nouck Ao 10 nukoB. OCHOBLIBAsSICb Ha pexuMe Moucka
MUKOB,  MapKepHble  U3MepeHus  MNO3BONASAKT  obHapyXumBaTb  FApMOHUMKW  CUrHana.
MopaepxunsaeTcs 0O4HOBPEMEHHO A0 8 MapKepoB.
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ans
Tools/UHCTpYyMEHTbI

nepexoga B MEHI WHCTpyMeHTOB BINO

B MeHK MaTtemaTtumka. B cnyuawm

Peaks/Muk MeHo 6yaeT BbirnageTb ciegyowmm obpasom:

A.

BkntoueHne nnu Bbika4YeHmne Tabnumubl. B Tabnuubl
0TO6pa)kaloTca 3HAaYEHNSA NUKOB B COOTBETCTBUM C
3a4aHHbIMW HACTpolMKaMu NyHKTOB Search
Threshold/Mounck Mopora n Search Excursion/Mounck
OTKJ/TOHEHWS.

BkntoueHne oTobpaxkeHusa 4acTtoTel NMKa B Tabnuue.
Bbi6op COpTMPOBKM MUKOB, MO YacToTe UIn
amnnuTtyae.

YcTaHOBKa NMOporoBoro 3HayeHmns, TONbKO MUKK
npesblWaoWwne gaHHOe 3HaveHne byayT
oTobpaxaTbCs Ha 3KpaHe.

YcTaHOBKa pa3HuUbl MeXAY NMUKOBbIM 3HAYeHMEM U
MUHMMasIbHbIM YPOBHEM curHana. OTtobpaxaTtbcs
6yayT NMKK C pasHuuen 6onblue YCTaHOBAEHHOIO
3HAYEeHUS OTKJIOHEHMS.

Bo3BpaT K npeablayLieMy MeHto

cnepywwmm obpasom:

A.

YnpasneHue mapkepamun. KocHuTecb, 4Ttobbl
ynpaBnsaTb 0ToO6pa)keHNneM M NON0XKEHNEM KaX[oro
Mapkepa.

YcTaHOBKa Mapkepa Ha nukax. ABToMaTuyeckas
OTMeTKa NuKa, KOTOpPbI COOTBETCTBYET YC/I0BUSAM
Search Threshold/Mouck Mopora n Search
Excursion/Mounck OTKIOHEHUS.

YcTaHoBKa Mapkepa no rapMoHuKam.
ABTOMaTHU4ecKass OTMETKa rapMoHUK cUrHana.
BkntoyeHmne unm BbiktoYeHne Tabnumubl MapKepoB.
BktoyeHmne unum BbIKIlOYEHME OTOBpaxXeHus
YacTOTbl MApKepoB.

BkntoyeHmne unum BbiKlOYEHME OTOBpaxeHusa aenbTta
3Ha4veHus.

YcTaHOBKa NOPOroBoro 3Ha4eHmsl, TONIbKO MUKKU
npesbllLaloLWMe AaHHOEe 3HauyeHue byayTt
onpeaeneHbl Kak NMUKK.

YcTtaHoBKa pa3Hunubl MeXay NMKoBbIM 3HA4YEHNUEM U
MWHUMasbHbLIM YPOBHEM curHana. Otobpaxatbcs
6yayT NuKK c pasHuuein 6onblle yCTaHOBEHHOMO
3HayeHnsa OTKJIOHEeHUA.

Bo3BpaT K npeabiayweMy MeHio
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KOCHYTbCA

NnyHKTa

€CcnM BbiBpaH TUM WHCTPYMEHTA

Show Frequency

Sort By
Frequency
Search Threshold
-160dBV

Search Excursion

20.0dB

Type

Markers

Marker Control

Marker on Peaks

Marker on Harmonics

Show Table

Show Frequency

Search Threshold

-147dBm

Search Excursion

20.0dB

:) Retum

B cnyuyam ecnu BbibpaH Tun MHCTpyMeHTa Markers/Mapkep MeHo 6yaeT BbIrnsgeTb



Huxe nokasaH 3kpaH ocuunnorpada B pexunme BIMNP C BKAOYEHHBIM WMHCTPYMEHTOM
Nnoncka NnKoB:

SIGLENT Tiigd

f = 999 99B0kHz 8 Toos

& Unility ] Display Tl Acquire ™ Trigger 3 Cursors [i. Measura B Math [y Analysis
F1 Peaks List Type
Peak Amplitude Frequency Peaks
1 521dBY 999kHz e o e e T e T e e e
-4 79dBV 3.01MHz
-B.54dBY 5.00MHz
G.2BNMHZ
0.00MHz Show Frequency
11.0MHz
-16 9dBY 130MHz “FFFEFEFFFEFEEFFEEFREFEFEFFEFFEEFEEEEFREEREREREEEREEEEEEERERF
-18.1dBV 15.0MHz Sort By
213dBY  17.0MHz P

Show Table

m o W h

(1= - B I = ]

Search Threshold
-160dBY
Search Excursion

41 348

D Retumn

DG1M Timebase Trigger ~ G1DC
1.00V/div 20 OdBidiv 0.00s 5 00us/div Auto 0.00V
1X D00V 35 1dBV 250kpts  500GSa’s Fdge Rising

21.4.7N3MmepeHue BIN® c noMoLLbiO KypCOpoOB

ans BbIMNOJIHEHMS KYPCOPHbIX n3MepeHun, HeobxoanmMo HaxxaTb KHOMKY
Cursors/Kypcopbl. B OTKpbIBLLEMCS MeEHK KOCHUTECb TMyHKTa Cursor/Kypcop ans
BK/TIOYEHUSI KYPCOPHbIX M3MepeHuin. NS BbIMOMAHEHUS YaCTOTHLIX M3MEepeHur MCNOoJSb30BaTb
Kypcopbl X1 un X2, pa3Huua Mexay AByMsl 4dactotamum oTobpaxaercs cumBonom AX. [Ons
BbIMOJIHEHUSA aMMINTYAHbIX U3MEPEHUN UCMOMb30BaTb Kypcopbl Y1 1 Y2, pa3sHuua Mexay ABYyMs
amnnutygamm otobpaxaetca cuMmBonoM AY. B KayecTBe WUCTOYHWMKA KYPCOPHbIX WU3MEpeHUMn
HeobxoaMMo BbI6paTb MaTeEMaTUUeCKyo QYHKLMIO.
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22 NCNOJIb3OBAHME OMOPHbLIX OCUMN/IJTOTPAMM

OnopHble ocuminorpaMmMbl — 3TO COXpPaHEHHbIE B MaMATW OCLUUANONPaMMbl, KOTOpblIe MOTYT
ObITb BbiBeAeHbl Ha 3KpaH. DyHKUMS MCMONb30BaHMSA OMOPHOrO CUrHasa A[OoCTynHa rnocne
CoxpaHeHus BbIbpaHHOM ocuMIOrpaMMbl B 3HEProHe3aBucuMon namsatm. Ocumnnorpadbl cepun
AKUIM-4129 nO3BONSAKT COXpPaHATb B KayecTBe OMOPHbIX OCUWMANOrpaMM, OCLUAIOrpaMMmbl

BXOAHbIX aHa/IOroBbiX CUrHas0B UM MaTeEMaTUHECKME OCLUUIIOrPpaMMbl.
SIGLENT
f=2.999984kHz

/ /\ /\ /\\ /\ /\

\ |

& Utility ) Display 1M Acquire ™ Trigger 3 Cursors [\ Measure DI Math &) Analysis

50.0mV/div 50.0mV/div 3 000V  09:50:02
1% -50.0mV 50.0mV 4 g g 2019/11/9

A. AHanorosbIn KaHan ocuunnorpada

B. OnopHas ocuunnorpamma

C. CnpaBoy4Has nHdopmaums

D. CnpaBo4HOe AManoroBoe OKHO, CKPbITOE Ha 3TOM PUCYHKE

HaxxmMute KHOMKYy Ha nepegHen MaHenn WM KocHuTecb + B o6s1acTM okHa
peckpunTtopa u Bbibepnte Ref/OnopH, uTobbl Bbi3BaTb AnanoroBoe okHo REF.

8 REF

Location

A. Bbibop mecTononoxeHus onopHoro curHana (REFA / REFB / HEER

REFC / REFD) Source
Bbl6op MCTOYHMKa (C1 ~ C4 n MATH) C1
BKIOUUTL / BbIKSIOUUTD OMOPHBIN CUTrHAN Display

Co3gaHne TEKCTOBOM MEeTKM Ans OMNOpHOro cnurHana

monw

CoxpaHWTb yYKasaHHbIi cUrHan B yKka3zaHHOM MecTe

YCTaHOBKa BEpPTMKaAbHOro MONOXEHUA W MacwTabupoBaHUS OMOPHON OCUWMIOrPaMMbl
BbINOJIHAETCS perynatopaMmm Ha nepeaHen naHenu curHasna pacnosoXeHHbiMn B none BEPTUK.
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23 NMOUCK

B ocumnnorpadax cepun AKNM-4129 peanusoBaHa pyHKUMS MOUCKA COBbITUIM B curHane
Mo 3a4aHHbIM YCNOBUSM. YCTAHOBKW YC/IOBMI A7 Moucka cobbitmii MOryT 6biTb CBsi3aHbl CO
CXeMOW CUMHXPOHM3auMM, U MMEKT BO3MOXHOCTb MepeHoca HacTpoeK Mnoucka B HaCTpPOWKM
CUHXPOHM3aUMKN, UK 0bpaTHbI MepeHOC HaCTpoeK CUMHXPOHM3auMM B HACTPOMKM MoucKa.
Kaxpoe cobbiTne, yaosnetsopstoLiee yC10BMAM NMOUcCKa, Mapkupyetcs 6enbiM TpeyrosibHMKOM B
BEepxXHel 4acTu 3KpaHa. MaKCuMManbHO BO3MOXHO 4YMUCAO COObLITU ANst perncrpaunm pasBHO

1000.

£ Utility

v

De1m
500m\/div
-308m\v

L Display

™ Trigger

A~

& Cursors [, M

M Acquire

A A\

SIGLENT
1=

B Event Mum -3

Timebase
0.00s
200kpts

Trigger
10.0us/div Auto
2.00GSals Edga

A. WHamkaTtop noucka cobbiTmsi, oTMeYatowmin MOMEHT BPEMEHN CObbITUS
B. O6wee konnyecTso cobbITUM, OTMEYEHHbIX Ha AUCnee
C. [Owanoroeoe OKHO Moucka

Setup Menu
T

Copy From

Copy To Trigger

167 mV
Rising

B cocTtosHun ocTtaHoOBKM B obnactu E oTobpaxaeTca MHAeKC Tekyuwero cobbitma /

obuwee konnyecTtso cobbITUIN. Tekyllee cobbiTUe - 3TO CObbITUE B LEHTPE AMUCnies.

& Utility

4

111

|, Measure

v

4 Cursors

v

™ Trigger
A\

711 Acquire

A v

& Display

B Analysis

A

Event Num

Event Num

Timebase
0.00s
500kS

10.0us/div Stop
5.00GS/s Edge

Trigger
-8.33mV

E SEARCH

vy

6/10
c1DC e
16:39:33

Rising  2018/9/7



Haxxmute kHonky [[lonMck| Ha nepeaHen naHenu unu ebibepute MmeHo Analysis/AHanns>
Search/MNowuck, 4To6bl Bbi3BaTbh AMANOrOBOE OKHO MOUCKA U BKKOYNTL ero.

1. HaxaTtb kHonky [[ToMCcK| Ha nepeaHen naHenu npmnbopa Ang nepexona B MEHIO pexunma
Mouncka.
2. KocHuTecb kKHoMNkK ynpasnieHnsa ON ans BKIIOYEHUSA pexuMa noucka

SEARCH

Search

Setup Menu

Copy From Trigger

Puc. 23-1 MeHto pexunma “Monck”

3. KocHuTecb KHOMKW ynpasneHuss MeHio Setup/HacTpoWku ansi BxoAa B MEHIO
HacCTpoeK nomucka. MeHo HacTpoeK 3aBUCUT OT BbIBpaHHOro ycnosusa nomcka. KpaTtkoe
onucaHme MeHIo NpuMBEAEHO HUXE.

HacTpownTe pexum

Pexum nomcka OnncaHne MeHK HacTpoek
Edge/®poHT MonoxwuteneHbin  dpoHT (Rising/PocT), oTpuuatencHbIn
¢dpoHT (Falling/Cnapg) nnm nobon dpoHT (Alter/Monepem).
Slope/CkopocTb MonoxwuteneHbin dpoHT (Rising/PocT) mvnn oTpuuaTenbHbIN

¢poHnT (Falling/Cnapn).
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
o P |
Pulse/UMnynbc Polarity/MonspHocTb: Positive/IMonoxutenbHas unu
Negative/OTpuuaTenbHas.
Ycnosue noucka, Limit Range/3anyck Korpa: <=; >=; [--,-
-1 --1[--.
Interval/WHTepBan MonoxutenbHbin GpoHT (Rising/PoCT) man oTpuuaTenbHbIn
¢poHT (Falling/Cnapn).
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
-1 --1[--.
Runt/PaHT Polarity/MonspHocTb: Positive/IMonoxutenbHas unu
Negative/OTpuuaTenbHas.
Ycnosue noucka, Limit Range/3anyck Korpga: <=; >=; [--,-
-1; --1[--.

BepHyTbCS B OCHOBHOE MEHI pexuma nouvcka UM npu HeobxoauMMocTu BblbpaTb
OAVH U3 BapMaHTOB KOMUPOBaHMS HacTpoeK.

Copy from Trig/Konua wun3 CuMHXpP: KOMNMMpOBaHuMe HACTpPOeK CXeMbl
CUHXPOHU3ALMKN B HACTPOMKM YCOBMN NOMUCKa.

Copy to Trig/Konua B CMHXp: KOMNMpoBaHME HACTPOEK YC/0BMI MOMCKa B
HaCTPOMKMN CXeMbl CUHXPOHM3aLNN.

Cancel Copy/KaHan Konusa: KonupoBaHMe HAcCTpoeK YCNOBWI Moucka Mexay
KaHanamu.
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24 HABUIrAUmnsA

B ocumnnorpadax cepum AKUM-4129 poctynHa yHKUMS HaBuraumm rno ogHOMY M3 Tpex
BO3MOXHbIX TUMoB: no CobbiTnio, Nno BpemeHu, no Kagpy Mcropuu.

24.1 Tlo BpeMeHu

1.

HaxaTb KHOMKy Ha nepegHer naHenu
npubopa Aand nepexoga B MEHIO  pexuma
Hasuraums.

KocHuTecb KHOMKK ynpasjsieHns MeHio Type/Twun,
3aTeM YyHMBEpCasbHbIM perynatopoM BblbpaTtb
Time/Bpems.

JlocTynHo aABa BapuaHTa Hasurauum rno BpemeHu:

3.

KocHuTecb KHOMKM ynpaBneHus MEHI0
Time/Bpemsi, 3ateM Bpawas YHMBEpPCasbHbIN
perynatop Aans Bblbopa TpebyemMoro 3Ha4yeHus
BPEMEHU, UM HaXaTb YHUBEPCANbHbIN perynatop
M BBECTM KOHKpPETHOE 3Ha4YeHMM C MNOMOLLbIO
BUPTYasbHOW KnaBmaTypbl.

Mcnonb3oBaTb KHOMKW HaBuUrauum Ha rnepenHen

naHvenn <«W», pna BocnpousseaeHns Hasag,

OCTaHOBKU nnn BOCnpounsBeaeHnA Bnepeg BO
BpeMeHn. MHorokpaTHoe Haxatue kHornok <« P
M3MEHSIET CKOPOCTb BOCMPOU3BEAEHUS: MEAIEHHO,

MNAVIGATE

cpenHe, 6bicTpo.

24.2 o Kaapy Uctopumu
QOyHKUMA HaBurauMm no Kaapy WCTOpUM [AOCTYNHA TOSbKO MNPW aKTUBHOM pexume

UcTopus.

1. HaxaTb KHOMKy Ha nepeaHen naHenu npubopa AN nepexola B MEHIO pexuMma
Hasurauus.

2. KocHuTecb KHOMKWM ynpaBneHuss MeHio Type/Tun, 3aTteM YHMBEpCanbHbIM
perynatopom Bbibpatb History Frame/Kaap.

3. KocHuTecb kKHoOMkK ynpasneHunss meHio Frame Num/Yuvcno kaap., 3atem BblbpaTb
Kagp O4AHMM M3 BO3MOXHbIX CNOCO60B:

4. TloBepHYTb YHUBepCanbHbIN perynatop Ans ebibopa TpebyeMoro kagpa uam HaxaTtb
YHUBEpCasbHbI perynstop U BBECTU KOHKPETHOe 3HauyeHme C NMOMOLLbIO BUPTYasibHOM
KnaBuaTypeobl.

5. Wcnonb3oBaTb KHOMKW HaBuraunm Ha nepegHen naHenn <My, A1 BOCNpousBeneHus
Hasaj, OCTaHOBKM UM BOCNPOU3BEAEHUS Brepes rno Kaapy.

24.3 Mo CobbiTHUio

1. ®yHkumsa HaBuraumm no CobbITUIO AOCTYMHA TONbBKO MPU aKTUBHOM pexume Mouck u
OCTaHOBNIEHHOM cbope AaHHbIX.

2. HaxaTb KHOMKY [YnpaB Ha nepeaHei naHenv npubopa ANs NEpPexoAa B MEHIO pexuMa
Hasurauus.

3. KocHuTecb KHOMKW ynpasneHnss MeHio Type/Tun, 3aTeM YHMUBEpPCaNbHbIM
perynatopom BbibpaTtb Search Event/Co6biTHne.

4. [locTynHO aBa BapwaHTa HaBuraumm no CobbiTuio:

5. KocHuTecb kHomku ynpasneHunss meHio Event Num/4Yucno cobbiT., 3aTeM Bpallas
YHUBEpCanbHbIA perynsatop  Ans Bblbopa TpebyeMOro 3Ha4yeHus, WM HaxaTb
YHUBEpPCAsbHbIA perynstop n BBECTU KOHKPETHOe 3HauYeHMM C MOMOLLbI0 BUPTYanbHOM
KfaBuaTtypbl.

6. Wcnonb3oBaTb KHOMKW HaBuraumu Ha nepeaHein naHenu <« P, And nepekioyeHus
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25 JONYCKOBbI/ KOHTPOJ1b

OyHKkuMa  pgonyckoBoro koHTpons Pass/Fail/Oon/KOHTPp MOXeT OTCcnexuBaTb
N3MEHEHWUS CMIHaNoB, CyAs MO TOMY, HAaXOAUTCS NM CUTHaN BHYTPWU npenonpeaenéHHon obnactu
MacKku Wian HeT.

PesynbTaT ucnbiTaHMn oTobpa)kaeTcsi Ha 3KpaHe, TaK e MOoXeT 6bITb HacTpoeHa cucTema
3BYKOBOIro onoBeleHns n $hopMmMpoBaHUSa BbIXOAHOrO mMmnysnbca Ha pasbeme [TRIG OUT],
pPacnosiIoXeHHOro Ha 3agHen naHenu, nNo 3a4aHHOMY YC/10BUIO. (

£ Utility G Display 7N Acquire ™ Trigger # Cursors  [& Measure D4 Math B Analysis

Mask Setup

Operation

Display Info

Failure to History

DC1M 10
500mV/div 4.00 200us/div Stop 0.00v
X d1T7mV 400Mpts 200GSa/s Edge  Rising

A. Macka 3eneHoro uBeTta. Jliobas Touka, BbIXOAsdWAa 3a npepenbl, BblaenseTcs
KpacCHbIM LLBETOM BMECTO 06bI4HOrO LBETa CUrHana.

B. O6nactb oTobpaxeHusa wuHdopMaumm o pe3ynbTaTax, BK/Yash KOJIMYECTBO
NpPOoNyLWEeHHbIX, OWMO0OUYHbIX KaapoB, obliee KOIMYECTBO TECTOB M YacCTOTY OTKa30B.

C. [Owanorosoe OKHO

N8 BXoAa B MeHK0 Heobxoanmo HaxaTb Analysis/AHann3> Mask Test/Jon KoHTp:
BkntounTb / BbIKIOYNTb TECT
Bbi6bop ncrtouHmka (C1/KAH1 ~ C4/KAH4)

Bbi6op npasuna (All In, All Out, Any In n Any Out) A Enable To Test

MASK TEST

Mepexoa B MEHIO HAaCTPOEK MacKu
Bknounte / BbIKAOYATL OMNEpaumio  AOMYCKOBOro
KOHTpONs. BblknoueHne onepaunm BO BpeMs TecTa
HeMeaNeHHO OCTaHOBMUT TeCT, M CYeT4YMKK B obnactum
oTobpaxeHunss UHopmauum octaHoBaTcsa. CHoBa
BK/IlOUMTE oOMepauunto, nepesanyctute TecT, U Bce
cyeTumkn 6yayT ouneHbl. DKBMBAJIEHTHO HaXaTuio
KHOMKMW c Ha nepegHen naHenu. D Mask Setup
F. BkIO4YUTb / BbIKIIOYNTb MHDOPMALMOHHBIN AUCNAER
G. Bknwouutb / BbikIOUYMTL «Stop on Fail». Korga oH
BK/ILOYEH,  ocuwmnnorpad  octaHaBnMBaeT  cbop
OaHHbIX, KaK TO/IbKO 0bHapy>unBaeT cbom
H. Bknwountb / BbikmtounTb «Failure to History». Koraa F
OH BKJOYeH, ocumnnorpad 6yaetr coXpaHAaTb KaxAabli
kagp cbos, ona npocMoTpa B pexunme “Uctopusa”. G Stop on Fail
I. BknwouuTtb / BbikatounTb «Capture on Fail». Korga oH
BK/IlOYEH, ocuunnorpad 6yaer coxpaHsaATb CHUMOK
npw kaxaom cboe Ha BHewHUN USB auck. H
J. Bkawountb / BbIKJKOYUTb 3BYKOBOW CUrHana npu
BO3HMKHOBEHMN cbos Capture on Fail

Moo ®WrE

Source

Operation

E

Display Info

Failure to History
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25.1 HacTtpoiikn Mackm

KocHutecb nyHkta Mask Setup/Hactpoiikm Mackm B ananoroBom okHe Mask
Test/AonyckoBblit KOHTpOAb, 4TO6bI BbINOMHUTL HAacTpolKkn Macku. CylecTByeT ABa MeToAa
CO3[aHMs MacCKW: OAWH - NYTEM YCTAaHOBKW 3HAYEHMN MO FOPU30HTa M N BEPTUKANIN, @ APYION -
NyTEM PUCOBAHMUSA MHOIMOYroSibHOM MacKM.

€ MASKTEST

A. [JdocTtyn B MEHK CO34aHMa aBTOMaTU4YeCKOW Macku B ) Create Mask

COOTBETCTBUM C OPMOM CurHana
B. [Joctyn B MeHK CO34aHUs MoNb30BaTeNbCKOM Macky, CGRESIZITS

ncnonb3ys MHCTpyMeHT Mask Editor/PegakTop Macku
(> Mask Location

C. YKaxuTe MecTOMnoNOXeHWe Mackun A5 3arpy3ku Extomal

D. 3arpysute Macky 13 MecTa, YKa3aHHOro B

E. BosBpat B npegbliayliee MeHo

25.2 Co3paHue Mackm
Macky MOXHO co34aTb Ha OCHOBE CyLLecTBywWwen GopMbl CMrHana.

E MASKTEST

o Mask X:
A. YcTaHoBKa pacctodHna Mexay MacKkoun u CcurHasioMm no A

ropusoHTanu
B. YcrtaHoBKa pacCTosiHUS MexAay MacCKOWm W CUrHanaom no

BEpTUKaIu

C Create Mask
C. CospgaHue Macku Ha OCHOBE HACTpoek B ﬂ n E
D. YkaxuTe MecTonosioXXeHne Mackun 4511 COXpPaHeHuUs i Mank Loceton
o o External
E. Bblbop sYerlkn BHYTPEHHEW MaMaTK, B Clydae ecnu

BblOpaHHOWM COXpaHeHne BO BHYTPEHHIOW NamMaTb, 1 ~ 4

F. CoxpaHuTe Macky B MecCTe, YKa3aHHOM B E

G. BepHyTbcAa B Npeabiayliee MEHIO

YcTtaHoBUTE 3HaveHus ansd Mask X n Mask Y (B aeneHusax otobpa>xaeMon CETKM), a 3aTeM
KoCHuTecb nyHkTa Create Mask/Co3aaTb, 4TOb6bl CreHepmMpoBaTbh MacKy. [nana3soH peryampoBku
Mo ropusoHTanun n septTmnkanun coctasnsiet 0,08 ~ 4,00 gen.
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X=0.2 div, Y=0.2 div X=1 div, Y=1 div

CoxpaHeHune 1 Bbi3oB parnos Mackm (*.msk) aHanornyHbl pabote ¢ dannamm HaCTPOMKM,
noapobHoctn cM. B rnaBe «CoxpaHuTb/Bbi3BaTb>.

25.3 PepaktupoBaHue MacCKM

Pepaktop Macok - 3TO BCTpOEHHbIl;'I MHCTPYMEHT, KOTOprVI NO3BONMAET CO34aBaTb
NnoJZib30BaTe/IbCKNE MaACKU.

B X:189.Y:6

D F
Lp\ D @ ﬁD \’\ ﬂ - - Coordinate label
A. MeHi0
B. KoopawnHaTa nocnegHern TOUYKM KacaHUS Ha aucnnee
C. Macka obnactm pepakTMpoBaHWs, KOTOpas 3KBMBasieHTHa obnactm ceTtku. B 3ToM
npuMepe WeCcTUyroabHUK 6bla co34aH Kak 4aCTb MacCKu
D. T[laHenb MHCTPYMEHTOB
E. KoopauHaTbl obnactm penakTupoBaHusA. YCTaHOBUTE X-opAMHATy M Y-opAMHATy C

NOMOLLBLIO BUPTYanbHOW KnasuaTypbl, @ 3aTeEM KOCHWUTECb NyHKTa Input/Bsoa, 4TObbI
BbINONHUTL O6HOBNEHWE OpANHATHI.

F. OtobpaxaTb / CKpbITb KOOPAWHATbLI BEPLUMH MHOIMOYrofibHUKA Ha gucnnee

G. 3aKpbITb OKHO peAaKTUpOoBaHUS

MeH10

B cTpoke MeHlo ecTb ABa pa3gena MeHw. MeHto File / ®@ann BkaoyaeT B cebsi 06blYHbIE
dannoBble onepaunm, Takme Kak:

¢ New: Co3gaTtb HOBbIN ainsi Macku

e Open: OTKpbITb CyLlecTBYOWMA dhann Mackm

e Save: CoxpaHuTb TeKywmin pann Mackm

e Exit: BbIx0A 13 pegaktopa Macok

MpuMmeuyaHue. daiin Mackuy, Co34aHHbIA C NoMoWwb. MeHI0 «Co3/aTb MACKy», He MOXeT
6bITb BbI3BaH pefakTOPOM Macok.

Copepxunmoe meHo «Edit / NMpaBka>» 3KBMBA/IEHTHO NaHeNn MHCTPYMEHTOB.
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MaHenb MHCTPYMEHTOB

- PucosaHune. Co3gaHne BeplWMH MHOMOyrosibHMKa KacaHMeMm aKkpaHa UM BBOAOM
3Ha4YeHun B obnactu peaakKTMpoBaHMa KOOpAWHAT.

. Co3pgaTb MHOMOYrofibHMK: CO34aeT MHOMOYrofibHMK Ha OCHOBE HapWMCOBAHHbIX
BEPLWMH C NOMOLbIO onepaunn Draw

. OTMEeHUTb
.‘E BoccTtaHoBUTBL
'

BcTaBuUTb TOUKY: BCTaBNSET BEPLUMHY Ha BblI6paHHO CTOpOHE

. PepaktupoBatb nMonauroH: PeaakTupyeT ROAMIoH. BeplinHbl, CTOPOHbI W
MHOIOYrO/IbHUK — BCE 3TO peAaKTUpyeMblii 06beKkT
o YAannTb MHOrOYrosibHUK: yaanseT BbIbpaHHbIN MHOMOYrO/IbHUK
UTobbl OTpepakTMpoBaTb O6bLEKT BepLMHbl, CTOPOHbI WMAM MHOMOYroJibHMKa, CcHadana
Bblbepnte ero, a 3aTeM MNepeMecTUTe €ero XecCcToOM nepeTackMBaHWA WM BBEAS HYXHOE

3HayeHue B obnactu E peaaKkTnpoBaHma KoopAWHaT. ans CTOPOHbI 3TO 3HaA4YeHune Aana ero
cpep,He17| TOYKW. NS MHOroyrosibHMKa opAvHaTa - Ana ero reoMeTpnyecKoro LueHTpa.

BbibepuTe cTopoHy (OTpe3oK)

BbibepuTe nonuroH

25.4 Bbi6op npaBuna
MpaBuno BbI6OPKU pe3ynbTaTOB AONYCKOBOrO KOHTPONS yKa3sbiBaeTcsa B obnactn Type/Tun
B AnanorosoM okHe Mask Test/[donyckoBblii KOHTPOSb.

e All In/Bce B: BCe TOYKM AAHHbIX AOMKHbI 6bITb BHYTPU Macku, 4Tobbl MpONTU TecCT.
[axe ofHa Touyka BHe MacKu BbI3oBeT cbon.

e All Out/Bce BHe: BCe TOYKM AaHHbIX AO/KHbI 6bITb BHE MAacku, YTO6bI MPONTK TECT.
[axe ofHa To4ka BHYTPW Macku Bbi3oBeT cb6on.

e Any In/Jlio6oi B: Jliobas Touka AaHHbIX BHYTPM Mackm 6yaeT pacno3HaHa Kak
«lopeH». Bce aaHHble 3a npegenaMm Mackm - «He rogeH».

¢ Any Out/Jlio6on BHe: nbass Touka AaHHbIX BHe Macku 6yaeT pacrno3HaHa Kak
«lFopeH». Bce TOUKM AaHHbIX BHYTPM Macku - «He rogeH».

25.5 3anyck / octaHOBKa TecTa.

KocHuTtecb nyHkta Operation/Onepaumsa, u4tobbl 3anycTUTb/OCTAaHOBUTb  TecCT.
OcTaHOBKa BbINOJSIHAEMOro TeCcTa M nepesanyck TecTta OYUCTUT CYHETUMK MPONYLLEeHHbIX KagpoBs,
oWKNBOYHbIX KaapoB, obliee KONMYECTBO KaApOB M 4acTOTy OTKA30B. HaxaTme KHOMKM
Ha nepegHen NaHenn TakXe MOXEeT OYUCTUTb MHPOPMaLMI0 O KOMYecTBe TeCTOB.
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26 YACTOTOMEP

26.1 OnucaHue v o6LMe HACTPONKH

PexxMuM 4yacTtoToMepa WCMoJsib3yeTcs ANsS M3MEepeHMs 4acToTbl, mepuoda CcurHana wnum
nogcyera cobbiTMin (CYHETUMK MMMYNbCOB). YacTOTOMEpP aCMHXPOHEH C CMCTEMOM cbopa AaHHbIX
ocumnnorpadga. Yacrotomep 6yaer pabotatb M M3MepsATb BblOpaHHbIA MapaMeTp Aaxe ecnu
cbop AaHHbIX ocumnnorpada octaHoBNeH (KpacHasi NOACBETKM KHOMKKU ).

KocHuTtecb nyHkTa MeHio Analysis/AHanu3 > Counter/Yacrtotomep ans toro, 4to 6bl
OTKpPbITb ANANIOrOBOE OKHO MEHI0 YacToToMepa:

E Counter
BkntoyeHmne/Bbikto4yeHne yactoTomMepa P
B. Bbibop pexuma wun3MepeHusa: Yacrtota, [epwuog, A
CyeTunk MMNybCOB Mode
C. Bbibop uctoyHmka BxogHoro curHana (Cl/Kanl ~ B Frequency

C4/Kan4) Source
YcTaHOBKa ypOBHS 3anycka

E. BkntouyeHue/BbikntoyeHne CTaTUCTUKN

F. C6poc HaKOMEeHHbIX AaHHbIX CTaTUCTUKM,
- Statisti
5KBMBANEHTHO KHOMkW [C6podc Ha nepeaHei naHenw . N
npmnbopa
F Reset Statistics
CraTucrtuka

Korga craTucTvka BK/O4YeHa, 4yactoToMep 6yaeT Hakan/auBaTb WM3MepeHHble AaHHblE U
oTobpaxaTb pe3ynbTaTbl CTaTUCTUKU HA 3KpPaHe.

COUNTER Frequency

Value 009 9992Hz
Mean 000 9084Hz
Min 999.9031Hz

Max 1.000088kHz
Stdw 34 61720mHz
Count 45

Value - nocrnegHee n3MepeHHoe 3HauYeHune

Mean - cpegHee 3HayYeHWe BCEX OTCUYETOB

Min - MMHUMaNbHOE 3HAYEHNE BCEX OTCYETOB

Max - MaKcMManbHOEe 3HaYeHne BCeX OTCYETOB

Stdv - cTaHAapTHOe OTK/IOHEHME BCEX OTCYETOB, WCMOJIb3yeMOe A8  OLEHKM
pacnpefeneHus napamMeTpoB noacyeTa

Count - KonMYyecTBO CO6paHHbIX OTCYETOB

,U,J'ISI c6poca HaKOMMEeHHbIX AAaHHbIX CTAaTUCTUKU HeO6XO,EI,VIMO HaXaTb KHOMKY Cbpoc| Ha
nepegHen naHenn npnbopa mnm KoCHyTbCcs NyHkTa Reset Statistics/C6poc CtaTUCTUKM.

26.2 Pe>XuMbl U3MEepeHUui
YacTtotomMep uMeeT Tpu pexuma wusmepeHuin. KocHutecb nyHkTa Mode/Pexxum B
AVanoroBoM OKHe 4acToToMmepa, 4YTobbl OTKPbITb OKHO BblbOpa pexunma:
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(SELLEE Totalizer

Frequency  Reciprocal of period

e Frequency/YactoTa - cpegHee 3Ha4YeHMe YacToTbl 3a Nepnoa BpeMeHHU
e Period/lMepuoa - BennunHa, obpaTHas cpeaHen 4yactoTe 3a Nepmnos BpeMeHu
e Totalizer/CueT UMNynbCOB — CYETUYMK MMNYNbCOB (COOLITUNI)

Korga BbibpaH pexum Totalizer/Cuer MMnynbcoB, HeobxoamMo BblbpaTb QPOHT
(HapacTalwW1n MNM cnagarowmnn) curHana no KotopoMmy 6yaeTt BbIMOMHATBCA noacyet. Ecnum
BKIOUEeH pexuM Gate/BHeWHU 3anyck, TO c4yeT 6yaeT BbINOMHATLCSA TONLKO ANA CUrHana
YAOBNETBOPSIIOLLEr0 HAaCTpOMKaM.

KocHutecb nyHkTa Gate Setting/Hactpoitka Cuerta 4715 Bbl30Ba COOTBETCTBYHOLLENO
AManoroBoro okHa HacTpoek:

A. BkoyeHue/BbikNtovYeHNe pexuma Gate/BHewHUi
3anyck

B. Bbibop Tuna: Level/YposeHb wunu After Edge/lMocne
®poHTa

C. Obnactb oTobpaxxeHus MCTOYHMKA BHELIHEro
3anycka. C1/KAH1 n C2/KAH2 - WUCTOYHMKM 3anycka
apyr ana apyra, C3/KAH3 n C4/KAH4 - WUCTOYHWKU
3anyckKa Apyr ana apyra

D. Ecnu BblbpaH Tvn Level/YpoBeHb TO He06xoauMo

BblibpaTb nonsapHocTb: Positive/TlonoxutenbHas wnu

Negative/OTpuuatenbHasd. Ecnu BblibpaH Tun After

Edge/llocne ®poHTa TO QPOHT CUrHana 3anycka

Rising/HapacTtaHune wnun Falling/Cnag

YCTaHOBUTb YPOBEHb 3anycka

BepHyTbcsa B NpeablayLliee MeHo

Counter Gate

MNegative

mm

F D Return
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27 HACTPOMKM 3KPAHA

B MeHIW HacTpoek 3KpaHa nonb3oBaTb MoXxeT BbibpaTb cnocob oTobpaxeHus
ocuMIAorpaMMbl, LBETOBYIO Fpafauuio, nociecBeyYeHme, TUM CETKM 3KpaHa, YPOBEHb SPKOCTMU
CBEYEHUS Jlyda M CETKM 3KPaHa, a TakXe Npo3pavyHOCTb BCMJIbIBAOLWNX OKOH.

HaxmMnTte KHOMKy Ha nepeaHen naHenu npmbopa Ana BXxoAa B MEHIO HACTPOMKM
3KpaHa unn kocHutecb MeHio Display/Aucnnein > Menu/MeH1o:

B DISPLAY
A. Bbibop cnocoba oTobpaxeHus OoCUMIIIOrPpaMMbl Ha 3KpaHe Type
Vectors/BekTop nnn Dots/Touku. A
B. BkA4nTb / BbIKNOUYUTL LBETOBOM FrpagMeHT OCLMIIOrpaMMbl A
C. TMone HacTPOeK MOC/NECBEYEHMS g et
D. C6poc HakonneHuns nocrecBevYeHuns
E. Ouuctka aucnnen. Onepaums ypanseT BCE CUrHasnbl, Persist
oTobparkaemble Ha 3KpaHe, u cbpacbiBaeT mx C .
F. Bbi6op TMna cetkn (M1, M2 n M3) :
G. YcTaHoBKa MHTeHCMBHOCTM ocumnnorpammbl (0 ~ 100%) D Clear Persist
H. YcrtaHoBka apkoctn noacseTkm akpaHa (0 ~ 100%)
I. YcraHoBka spkoctun cetkn (0 ~ 100%)
J.  YcraHoBka sipkocTu noacBeTku kHonok (0 ~ 100%) E Clear Display

Grid
F

W1

Intensity

G

100%

Backlight
H o

100%

Graticule

LEDlight

27.1 Twun otob6paxxeHus
KocHutecb nyHkTa Display/Aucnnein ans nepexoja B MeHI HACTpoeK 3KpaHa.
KocHyTbca nyHkTa Type/Tvn ansa sbibopa cnocoba oTobpa)keHMs oCuMANorpaMMbl Ha aKpaHe:
Vectors/BeKTop — TOYKWN gUCKpeTusaumnm otobpaxatoTcs coeaMHEHHbIMU JIMHUSAMMU.
Dots/Toukun — HenocpeacTBeHHOe oTobpaXkeHne ToUeKk ANCKpeTU3aunm.
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Puc. 27-1 BekTopHOe oto6paxeHue curHana

Puc. 27-2 ToueuyHoe oTo6pa)rkeHne curHana

Mpumeuanune. Korga npubop HaxoamTca B pexxnme paboTbl Run M3-3a BbICOKOM CKOPOCTU
obHOBNEHMA ocuMNOrpaMM Ha 23KpaHe, oTobpa)kaeMblil CUrHan npeacrasnser cobon
HanoOXeHne HecKoNbkuX Kaapos. CrepoBaTeslbHO, TO, 4UYTO MNpPWM MCMNONb30BAHUK pexmMma
oTobpaxeHuss Dots/Toukm 3TO He TOUYKM AuckpeTusaumm, a 3dhdekT oTobpaxeHus,
@HaNOMM4YHbIA peXnMy 3KBUBANEHTHOM Bbl6OpkU. Ona TOoro 4to 6bI O0TO6pasnTb Ha 3KpaHe
TOoukM, Npnbop HeobxoaMMO NepeBecTn B pexnm Stop.




27.2 HacTtpoiika TMna MHTEHCUBHOCTU OCLMWJIZIOFrpaMMbl

paAMEeHT MHTEHCUMBHOCTM CUrHasna MoXxeT OblTb YCTaHOBMEH Ha rpagauum cCeporo uam
LUBETHYH wkany. NMpu ycTaHOBKE MHTEHCMBHOCTM Ha LIBET rPagMeHT MHTEHCUBHOCTU aHasorm4yeH
rpaamMeHTy TepMMYEecCKOro LuBeTa, Koraa 30Hbl BbICOKOM WHTEHCMBHOCTM OTobGpa)karTcs
KPacCHbIM, @ 30Hbl HU3KON WHTEHCUBHOCTU — CUHUM.

KocHutecb nyHkTa Display/Auncnnenin ans nepexoga B MEHKW HaACTpoeK 3KpaHa.
KocHutecb nyHkTa Color/LiBeT ana BKAOYEHUS LBETOBOW rpajaumm curHana.

XonoaHble LBeTa » Tennble uBeTa

Puc. 27-3 LiBeToBas rpagauyms

LIBETOBOW rpaAMeHT BbIK/TOYEH LiBeTOBOW rpaiueHT BKIHOUEH

27.3 ®OyHKUMUA nocnecBe4YeHuns

OyHkuna Persistence/lMocnecBeueHmne no3BonseT ocumniorpady MMMTUpoOBaTb KOHTYP
TPAaAMUMOHHOIO aHasnorosoro ocuunnorpada. OcumnnorpaMma KoHTypa MoOXeT 6biTb
KOHMUrypupoBaHa Ha «persist» B COOTBETCTBUM C HAa3HAUYEHHbIM BPEMEHEM.

Huxe onumcaH nopsaoK AEWCTBUA AN HACTPOWMKWM U OTKJIOYEHUA  DYHKLUK
nocneceeyveHus.

KocHuTtecb nyHkTa Display/AQucnnen ana nepexoga B MEHIO HAacTPOeK 3KpaHa.

KocHuTecb nyHkTa Persist/MocnecBey, o115 Bbibopa 0aHOM M3 Cneayrowmx onuni:

Off/Bblkn — nocnecBevYeHmne BbIK/IHOUEHO.

YcTtaHoBKka BpeMeHum nocnecBeyeHnss (1 ¢, 5 ¢, 10 ¢, 30 ¢c) - ycTaHOBKa BpEeMeHMU
HaKOMIEeHNUs nocnecBevYeHns C MOMOLLbD YHMBEPCANbHOrO peryfasTopa, Mocjie MWCTeYeHUn
YCT@HOB/IEHHOI0O BPEMEHW HAKOMNEHHble pAaHHble OyAyT yAaneHbl WM 3aMelleHbl HOBbIMU
OaHHbIMU,

Infinite/BbeckoHeu - BbIbop 6€CKOHEYHOro HaKOMJEHUS MOC/ECBEUYEHUS, HAKOMIEHne
OaHHbIX 6yaeT BbINOMHATCSA HenpepbiBHO, 6e3 yaaneHus. beckoHeyHoe nocnecBevyeHMe MOXHO
NCNONb30BaTb ANt UBMEPEHUS WIYMa U AXNTTEpaA, ANS 06HapyXXeHUs peakux cobbITUN.
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27.4 Bbi6op TMNA CEeTKMU
M1 - CeTtka 8x10
M2 - CeTka 2x2
M3 - DkpaH 6e3 ceTkun

Pexum M1 PexxumM?2

Pexxum M3

27.5 Ouucrtka 3KpaHa

Onsa ounctkn pucnnes Heob6xoAMMO HaXaTb KHOMKY Ha nepeaHen naHenu
ocumnnorpada. B oTkpbiBweMcS MeH KocHyTbcs nyHkTa Clear Display/Ouuncrturb Jkp,
ocumnnorpad BbINOAHUT cbpoc cobpaHHbIX AaHHbIX W BbIMNOAHUT nepe3anyck cbopa, u
CUHXPOHU3aLUK.

27.6 HacTtpoiika ypOBHSI MHTEHCUBHOCTH

Hwxe onncaH nopsaoK AENCTBUN AJ19 HAaCTPOMKN YPOBHSA MHTEHCUBHOCTWU CUrHana.

1. KocHuTecb nyHKTa AN repexofa B MEHIO HaCTpPOeK 3KpaHa.

2. KocHuTecb nyHkTa Intensity/SApkJlyya, BbibpaTbh YypOBEHb MHTEHCUMBHOCTU CUrHana
C MOMOLWbIO YHMBEPCANBbHOIO perynsatopa. YCTaHOBKA MHTEHCUMBHOCTU MPOUCXOAUT B
ananasoHax oT 0% ao 100%, no ymon4yaHuto yctaHoBneHo 3HadveHne B 50%.
MpumMepbl:

MHTEHCUBHOCTb ocumnnorpammel 0 %

MHTEHCUBHOCTb ocumnnorpammel 100 %
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28 TEHEPATOP CUTHANOB (OrnuuA)

Ocuunnorpadbl  cepun  AKWUM-4129 wnMelOT BO3MOXHOCTb  WCMOSIb30BaHMSA  OMUMK
reHepaTtopa curHanos. [ns WCNONb30BaHWUS reHepaTopa CUrHasaoB Heobxoammo npuobpectu
nporpamMmHyto onumio SDS2000XP-FG.

Onuunsa reHepatopa CUrHasaoB MO3BOJISET BOCNPOM3BOAUTL ABa BMAA CUIMHaNOB: CUrHanbl
cTaHaapTHol ¢opMbl (PYHKUMOHANbHbBIA reHepaTop) WU curHanbl npowussosibHon ¢dopmbl (Arb
reHepartop).

CurHanbl Npou3BOJIbHOW ((opMbl NoapasAensiTca Ha [ABe TIpPynnbl:  BCTPOEHHble
CUCTEMHbIE CUrHasbl WM COXpaHeHHble curHanbl (co3gaHHble nosib3oBaTesneM). BcTpoeHHble
dOpMbl  CMrHaNOB XpPaHATCA BO BHYTPEHHEN >3HeproHesaBMCMMOW nNaMsATM. BcCTpoeHHble
NpounsBofibHble (OpMbl CurHanos, ans yaobcrea paboThl, pasgeneHbl Ha HECKOSIbKO rpynn:
Common, Math, Engine, Window, Trigo. Cob6cTBeHHble (pOpMbl CUrHANOB MOJIb30BaTe/b MOXET
co3gaBaTb C MOMOLWbI MporpamMmHoro obecrnevyeHnss EasyWave, yctaHoBneHHoro Ha [K.
Co3paHHble dOpMbl CMrHanNoB MOryT 6bITb MMMOOPTMPOBaHbl B MamMsATb npubopa C MOMOLbLO
BHewHero USB-auncka.

KntoueBble BO3MOXHOCTH:

e BcTpoeHHble dopMbl curHanos: CHMHYC, NPSIMOYroabHUK, nuia, nmnynec, wym, DC.

e CwurHanbl Npoun3BoOabHON (OpMbl: 45 BCTPOEHHbIX (POPM U 2 AYENKW NaMaTm Ans
NoJsib30BaTENIbCKUX CUIHAMOB.

¢ MakcuManbHasa yacToTa BbIXoAHOro curHana 50 Mrlu.

¢ MakcuManbHbl BbIXOAHOW ypoBeHb OT -3 B o +3 B.

28.1 BknouyeHMue reHepartopa M ynpasJ/ieHue BbiXo4oM
HaxaTb KHOMKy [feHepaTop| Ha nepeaHen naHenn npubopa.

OCHOBHblEe HaCTpPOMKMU

B AWG
BKAOUNTE / BbIKIOUYNTDL BbIXOA reHepatopa . Output
B. Bbibop TMna curHana (CMHYC, MeaHAp, nwuia, MMNynbC,
LWYM, MOCTOSAHHbIN TOK 1 CI1®) Wave Type
C. YcTaHoBKa 4acToThl .
Sine
D. YcraHoBka amMmnnnTtyabl
Frequency
E. YcraHoBKa cMelleHus
o 1.00000KHz
F. [JononHutenbHblie HACTPOMKKN (CM HUXE).

Amplitude

4.000Vpp
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JononHuTtenbHble HaCTpOVIKM

g OTHER SETTING
Output Load
500
Bbl6bop BbIXOAHOM HArpy3Ku B
Bkntountb / BbiktounTb OVP (3awuTta oT :
nepeHanps»xXeHus)
HacTtpoika Hyna* Zaro Adjust

C6poc HacTpoek No yMO4YaHuto

Bo3BpaT B npeabiayliee MeHio Default

E D Return

* [Ins KannbpoBKK BbIXoAa reHepaTopa W yCTaHOBKM HYNs, HEOH6XoAUMO:
ABTOMaTmnyeckasi KasinbpoBka:

ans

BbIMOJIHEHMSI ABTOMATUYECKOM KaJ'IM6pOBKVI HeobxooMMO NOAK/IKYUTL BbIXOA

reHepaTtopa K kaHany 1 ocumnnorpada. KocHyTbcsa nyHkTa Auto/ABTO, 3anyCcTuTCcsa npoueaypa
aBTOMATM4YeCKON KannbpoBku. [0 OKOHYAHUIO KannMbpPOBKM Ha dKpaHe oTobpasuTcs cooblleHune
«Zero adjust completed! »/«KannbpoBka BbiNosIHEHA!».

PyuyHasi kanimbpoBkKa:

PyuyHas kanmbpoBka MOXET ObITb BbIMoSIHEHA Ha NO60OM KaHane ocumnnorpada.

B kauecTBe npuMepa MCnosib3oBaH KaHan 2.

1.

MoaknounTb BbIXOA reHepaTopa K KaHany 2 ocuunnorpada. B HacTponkax kaHana
YCTaHOBUTb CBSA3b MO MOCTOSIHHOMY TOKY, BKJ/IKOYUTbL OrpaHuM4yeHue nonochl
nponyckaHusl. 3Ha4yeHne npobHuka x1.

YCTaHOBUTb 3HaueHune KoadduumeHTa OTKIoOHeHus ocuunnorpacda 1 MmB/pen.
MapaMeTpbl BbIXOAHOIO cMrHasna Ha reHepatope: DC, 0 B.

Ha ocumnnorpade, BKAOUYMTbL aBTOMaTMYeCKMe namepeHuns, kHornka Measure/Nsmep
Ha nepeaHen naHenu npubopa. BolbpaTb TN namepeHus, Mean/CpegHee.

BepHyTbCS B MeEHIO reHepatopa W KOCHYTbCS nyHKkTa Manual/Bpy4Hyro, n cC
MOMOLLbID  YHMBEPCANbHOINO  perynsatopa  BbINOJHWUTbL  MNOACTPOMKY  CUrHana.
YCTaHOBNEHHOE  3HA4yeHue  BbIXOAHOr0  CUrHana  [AO/DKHO  COOTBETCTBOBaTb
U3MepeHHOMY cpegHeMy 3HauyeHuto B AnanasoHe £ 1 mMB. Kannbposka 3aBeplueHa, Ha
aKpaHe oTobpasutca coobuweHnme «Zero adjust completed!»/«Kannbpoeka
BbINOSIHEHA!».

28.2 ®opMbl cuMrHana
B Tabnuue Huxe oTobpaxeHbl CTaHAapTHble (OPMbl CUMHANOB C XapakTepucTMKamu u
BO3MOXHbIMW NapaMeTpaMn Ans HaCTPOMKMU.

®opmMa curHana | MNMapameTpbl 479 HACTPOWKMK YacToTHbIN BbixogHom CMeLlleHue
AvanasoH YPOBEHb (50 Om)
(50 Om)
Onsa peryanpoBKu
napaMeTpoB WCMoNb30BaTb
CnHycounganbHas | yHUBepcanbHbIn 1 mkly, ... 50 MlNy 2mMB..3B | £1,5B
perynaTop: YacroTa,
YpoBeHb, CMelleHue
Onsa perysvMpoBKHM

MpamoyrosbHas

napaMeTpoB WCMO/b30BaTb
YHUBEpCasbHbIN

. 1 mkly ...10 Ml 2mMB..3B | £1,5B
perynaTop: YacrorTa,
YpoBeHb, CMelleHune,
CKBa>XHOCTb

125




MunoobpasHas

ans peryanpoBKku
napamMeTpoB MCMob30BaThb
YHMBEpPCanbHbIN
perynartop:
YpoBeHb,
CnmmeTpus

YacroTa,
CMeLleHue,

1 mkly ... 300 kl'y,

2 MB ..

3B

+1,5B

Umnynesc

ans peryavpoBKHu
napaMeTpoB WCMoONb30BaTb
YHMBEpPCanbHbIN
perynartop:
YpoBeHb,
OnutenbHOCTb

YacroTa,
CMeLleHue,

1 mkly ... 10 Mly,

2 MB ...

3B

+1,5B

LWym

ans perynmpoBKu
napamMeTpoB MCMNoab30BaTb
YHMBEpPCanbHbIN
perynatop: CraHpapTHoe
oTK/IoHeHne, CpeaHee

DC

ans peryanpoBKu
napamMeTpoB MCMoab30BaTb
YHMBEpPCanbHbIN

perynstop: NOCTOSIHHOE
cMelleHne

+1,5B

cne

ans peryanpoBKku
napamMeTpoB MCMNoab30BaTb
YHUBepcasnbHbIl

perynaTop: YacrorTa,
YpoBeHb, CMelleHune

1 wmKkly ...5 Mlu

2 MB ...

3B

+1,5B
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29 JIOTUYECKUW AHAJIU3ATOP

Ocuunnorpadbl  cepun  AKWUM-4129 wnMelOT BO3MOXHOCTb  WCMOSIb30BaHMSA  OMUMK

nornyeckoro aHanusatopa. Onuuns IOrMYEeCcKoro aHaamsatopa COCTOMT U3 ABYX YacTen:
SDS2000XP-16LA - nporpaMMHasi onums norm4yeckoro aHanmnsartopa, 16 kaHanos.
SPL2016 - annapaTHasa onuus, 16-KaHanbHbIM NOrMYECKNiA NPObHUK.

29.1 MopkniovyeHue NI0rM4Yeckoro npo6bHuka

Ona noaknyeHus normyeckoro npobHuka K TeCcTUpyeMmMoMy YCTpOWCTBY, Heobxoammo
BbIMOSIHUTbL CrieayLwmnin NOpAAOK 4ENCTBUMN.

OTKNOYNTb NUTaHUE TECTUPYEMOrO YCTPOMCTBA.

OTK/ItoYEeHME NUTaAHMSA TECTMPYEMOIrO YCTPONCTBA NpeaoTBpallaeT ero OT NoBpeXAeHus, B
Cny4yae 3aMblKaHUs KOHTAKTOB MpW MOAKIOYEHUN MUKPO3AXKMMOB K KOHTaKTaM TeCTUPYEMOro
ycTpoicTBa. Tak Kak /lormyeckun nNpobHMK He BblAAET HanpshKeHue, nNuTaHue ocuunnorpada
MOXHO He OTKJlo4YaTb.

MoakntounTb 670K normyeckoro npobHMKa K cheunannsnpoBaHHOMY pas3beMy Ha
nepegHen naHenu ocuwanorpada. MMoaknwuuTb wWnend C M3MepuTesnbHbIMKM  LUNEPPOBLIMU
KaHanamm K 670Ky fnormyeckoro adanusatopa. [Ana noaknoueHus undpoBbiX KaHasnos
Heob6XxoA4MMO MCNOJSIb30BaTb MUKPO3aXXMMbl U3 KOMIMIEKTA MOCTaBKMW.

MoakntounTb Kabenb 3a3eMsaeHns, C MOMOLLbI0 MUKPO3aXXMMa, K KOHTaKTy 3a3eMneHns Ha
TECTUPYEMOM YCTPONCTBE. 3a3eM/ieHMe WU3MepuTenbHON CXeMbl obecneymBaeT TOYHOCTb MNpwU
nepegayv umMdpoBoOro curHana n ysennumeaeT JOCTOBEPHOCTb U3MEPEHUN.

MoakNtounTb UMdpoBbIe KaHana, C MOMOLWbI MMUKPO3aXWMOB, K BbIXOAHbIM KOHTaKTaM
TECTUPYEMOro yCTPOMUCTBA.

_

/
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29.2 Pa6ora c undpoBbiMM KaHaaMN

Onsa BkaoueHns umMdpoBbIX KaHa/OB M nepexofa B MeHK HacTpOMKM UMPOBbIX KaHanoB
Heob6xo04MMO HaXxaTb KHOMKY Ha nepegHen naHenu npubopa.

Tak e MOXHO KOCHYTbCS «+», a 3aTeM BblbpaTb Ll,v@é, yTO6bI BKAOUYNTL UMDPOBLIE
KaHanbl, U Ha 3KpaHe MNOSIBATCA, OKHO AEeCKPMNTOpa UMMPOBbLIX KaHa/IoB M AMANOroBOEe OKHO.
KocHuTecb nons geckpunTtopa KaHasna, a 3ateM HaxmuTte kKHonky Off/Bbiks, 4TOObl OTKIOUUTD
uncdpoBble KaHasbl.

Ons umdpoBbIX KaHasNoB OCHOBHbIM SIBISETCSA 3af4aHHOE 3HayeHue nopora orm4yeckoro
YpOBHSl. ECnu BXxoaHOEe HanpshkeHne umMdpoBOro cMrHana npeBbilaeT YCTAaHOB/IEHHOE 3HaYeHne
nopora, TO JIOTMYECKMI YpOBEHb oOnpeaensercs Kak 1, B MPOTUMBHOM C/llyyae JIOTMYECKUNA
ypOBeHb onpegensercs kak 0.

& Unilit = (] i Acauira ™ Triager = - B 1 A SIGLENT 5 DIGITA
&2 Utility L Display M Acquirz ™ Trigge — ars [ Analysis f= 1000011 kHz E DIGITAL c

Digital

100mW

Channel

Puc. 29-1 OkHo ocuywiorpacda B pexxmme JIOrM4eCcKoro aHasimsaropa

Oncnnei undpoBbIX KaHaNoB

Mone peckpuntopa UNMpPOBOro KaHana

Odnanoroesoe OKHO

UndpoBble nHaMKaTopbl kKaHana. [o 16 uudpoBbIX KaHanoB OpraHuM3oBaHbl B ABe
rpynnbl C pasMYHbIMKM NOPOroBbIMK 3HadeHnamun: D15 ~ D8 n D7 ~ DO0. Kaxablin
KaHan MoxXeT 6bITb BK/OYEH UK BbIKIOYEH MHANBUAYANBHO.

E. Metkn, MmoryT O6bITb YyCTaHOBNEHbl ANA AAHHbLIX, ajpeca WAM MNOoNb30BaTENbCKUX
CUMBOIOB.

onow>
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29.3 [HOeckpuntop uncdpoBbiX KaHaNOB

Digital A. Tekylwasi nosuuusi UMGbPOBLIX KaHanoB Ha 3KpaHe
Position (& ocumnnorpada.
0.00 div B. Ctpenkn AVY, ansa nepeMeweHuss uUMPpOBbIX KaHanoB

BBEPX/BHMU3 N0 gucnsiero ocuwnanorpada.
C Reset C. C6pOC NOMOXEHUS Ha 3HAYEHWUS MO YMOAYAHMIO
D. Tekywas BbiCOTa KaXAaoro u3 uUMEOpPOBbIX KaHa/IOB Ha
Heigt @ © aucnnee ocuunnorpada.

8.00 div E. Ctpenkn AV pgnss M3MEHEHUs BbICOTbl  LMPPOBbIX
B Reset KaHanos
F. C6poc BbICOTbl Ha 3HAY€HUS N0 YMOJIYAHUIO
G. BblkntoyeHune umdpoBbiX KaHaNoB

H. Joctyn B MeHI0 UM poBbIX KaHal0B

Bbicota = 8, lNMonoxeHne =0 BbicoTa = 4, lNMonoxeHne = 1

29.4 MeH10 UuNdpoBbLIX KaHaNOB
Onsa poctyna B MeHIO UMPPOBbIX KaHanoB HeobXO0AMMO HaXaTb KHOMKY Ha
nepeagHen naHenu npmubopa
E DIGITAL
A. BKNOUUTb / BbIKIIOYNTb UMM pPOBbIE KaHasbl =
gital
B. MeTku, MOryT 6bITb yCTaHOBNEHbI A8 AAHHbIX, agpeca Uam

NoSb30BaTeNIbCKUX CUMBOJIOB. T
C. Jlorndyeckun nopor kaHanos D7 ~ DO0. Ocuunnorpad Data
aBTOMaTMYeCKM YCTaHOBMT MOpPOr B COOTBETCTBUMM C (ngig.f)e"'"g
yKa3aHHbIM CEMENCTBOM JIOMMKWU, UM MOMb30BaTeb MOXET L
Logic Setting
YCTaHOBUTb  MOPOr  BPYYHYIO,  WCMOAb3yS  OMNUMIO (D15:D8)

TTL

Custom/MNonb3oBar.
. JlTornyeckuin nopor kaHanos D15 ~ D8
Bbibop kaHanoB gnsa otobpa)xkeHns Ha gucnnee

HacTpolika BblpaBHMBaHWS LMGDPOBbIX KaHaioB

O m m O

. FpynnupoBka undpoBbIX KaHaN0OB B LUMHY
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30 3AMUCH / BbI3OB OCLUJIJTIOTPAMM U MPODUJIEN

Ocumnnorpadbl cepmn AKNM-4129 no3BOASAKOT COXPaHATb BO BHYTPEHHIOK NamMsaTb WM Ha
BHewHnin USB Flash anck npodunm HacTtpoek, ocumnnorpamMmmel B popmate CSV ans obpabotkm
Ha MK, nsobpaxxeHne (CHUMOK 3KpaHa) U ap.

30.1 Twunbl coxpaHaeMbix dainos

Setups/HacTpoikm - coxpaHeHuss npoduns nonb3oBaTeNbCKUX HacTpoek. [pu
coxpaHeHun npoduns HacTpoek B nNamATn ocumnnorpada wnm Ha USB Flash ancke cospaetcs
dann c pacwuperHuem “*.XML”. B namatm ocumnnorpada MoxeT ObiTb coxpaHeHo po 10
npodunaen HacTpoek, oXxpaHeHHble ganbl xpaHsaTcsa B suenkax N21..N210. PaHee coxpaHEHHbIe
npodunnm HacTpoek MOoryT 6biTb Bbi3BaHbl M3 NAMATU ANs 6bICTPOMN HACTPOMKK ocumnnorpada.

Reference/OnopHble - COXpaHEHWE OMOPHOM OCUMANIOrpaMMbl Aa@HHbIX Bbl6paHHOro
KaHana, Ha BHewHu USB Flash auck ¢ pacwupernnem “"*.REF”. PaHee coxpaHeHHbIE OMOpHbIE
ocumnorpaMmmbl MOryT 6biTb Bbi3BaHbl M3 MaMSATU M BOCMPOM3BEAEHbI B KA4YeCTBE OMOPHbLIX B
ayenkn REFA/OMOPHA nnan REFB/OMOPHB.

BMP - coxpaHeHMe CHWMMKa 3KpaHa Ha BHewHur USB Flash anck ¢ pacwumpeHunem
"* . BMP”. CoxpaHeHHbIn dain mn3o0bpaxeHns MoXeT OblTb OTKPbIT Ha MNepCoHasibHOM
KoMnbloTepe.

JPG - coxpaHeHue CHMMKa 3KpaHa Ha BHewHun USB Flash aunck c pacwuvpenvem “*.JPG”.
CoxpaHeHHbIV dann n3obpaxeHus MoXeT ObiTb OTKPLIT Ha MEePCOHANIbHOM KOMMblOTEpe.

PNG - coxpaHeHMe CHMMKa 3KpaHa Ha BHewHuir USB Flash anck ¢ pacwupeHuem
"¥,PNG"”. CoxpaHeHHbIN ann unsobpaxeHns MoxeT ObiTb OTKPbIT Ha MNepcoHasbHOM
KOMMbloTEpE.

Binary - coxpaHeHme MaccMBa AaHHbIX 3aXBauyeHHOM ocuuiorpaMmmbl Ha BHewHun USB
Flash anck ¢ pacwunpenvem "*.BIN”. [JaHHble BCEX aKTUBHbIX KaHasioB MOryT 6biTb COXpaHEeHbI
B ogHOM dpaine. Bbi3oB ABOMYHOro rarna, B ocumnnorpade, He nogaepxvBaeTcs.

CSV - coxpaHeHMe MaccuMBa AaHHbIX 3axBauYe€HHOW OCUMASIOrpaMMbl Ha BHewHuin USB
Flash anck c pacwupeHnem "*.CSV”. SCV dann MOXeT coaepxaTb NMapaMeTpbl 3axXBa4Ye€HHOro
CUrHana, Ans coxpaHeHus AaHHbIX NapaMeTpoB HeOO6XOAMMO HaXkaTb KHOMKY YMNpPaBAeHUs MEHIO
Para Save/Bcnom[aHHble - On/Bkn. Boizos CSV, B ocumnnorpade, He nogaep>XXnBaeTcs.

Matlab - coxpaHeHue MaccmBa AaHHbIX 3axXxBay€HHOW OCLMIJIOrPaMMbl Ha BHewHUM USB
Flash auck c pacwmpeHuem “*.DAT”. [laHHble BCEX aKTUBHbIX KaHanoB MOryT 6biTb COXpaHEHbI
B ogHOM dpaine. Bbi3zoB ABOMYHOro ganna, B ocumnnorpade, He nogaepxxvBaeTcs.

To Default Key/HaudasnbHble yCTaHOBKM - Bbl6Op Tuna HadanbHbIX YCTAaHOBOK
Bbl3blBaeMblX HaxkatmeMm kHonkum HAY YCT Ha nepegHelr naHenu npubop. [ocTtynHo ABa
BapMaHTa HauyasbHbIX YCTAaHOBOK: TeKylwue YCTaHOBKM (Monb3oBaTeNbCKMe) W 3aBOACKME
YCTaHOBKM.

CAL - 3anucb kKannbpoBoYHbIX HaraoB Ha BHELWHWN HOCUTEND.

Tnn BHYTpeHHAd naMaTb BHelwHAa naMaTb Bbi3oB
Setups/HacTtpoiku
Reference/OnopHble
BMP

JPG

PNG

Binary

Csv

Matlab

X X X[ x| x| % |<|<.

IR

X | X [ X |X % [x|x|<.

30.2 Wcnonb3oBaHue BHYTPEHHEN NaMsTH
30.2.13anucb
[N BXoZa B MeHI0 HaxaTb [3anuch/Bbi30B| Ha nepeaHelt naHenv npubopa
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A. Bbibepute CoxpaHutb / Save
B. Bbibepute B Tun/Type HanpuMep Hactpownka/Setup B Type
C. BbibepuTte TMN NamMsaTn Kak BHyTpeHHwuii/Internal - Setup
D. Bbibepute N2 BHyTpeHHeN auenkn, 1 ~ 10. @ SavePath
E. KocHutecb CoxpaHuntb/Save, 4Tobbl BbINOHUTD External
onepauuo CoOXpaHeHus.
_E % Save
30.2.2Bbi130B
B RECALL
A Mode
Save
A. Bbibepute Brizatb/Recall
B. Bbibepute Tun/Type Hanpumep HacTpoiika/Setup B Type
C. BblbepuTe TMN NaMaTh Kak BHyTpeHHwuit/Internal Sy
D. Bblbepute NQ BHyTpeHHelN auelikn, 1 ~ 10. © Recall Path
E. Haxmute BbizBaTb/Recall, yTo6bl BLIMONHUTL OnepaLunio External

BbI30Ba HaCTPOMKMW.

30.3 Mcnonb3oBaHWe BHELWIHEN NaMATH
MNepen BbINOMHEHWEM COXPAHEHUS AAHHbLIX Ha BHELWHWA HOCUTENb UKW Bbi30Ba M3 NaMATH
Heobxoammo ybeantcs, uto BHewHUN USB anMck noakntoveH y npmbopy.

A. Bbibepute TMN namMaTu Kak BHyTpeHHuIA/Internal nnn
BHewHuin/External

B. KocHuTechb nyHkTa File Manager/MeHenxxep ®annos ans =
ype

nepexona B MeHo MeHemxepa dannos. Ecnm USB anck He St
etup

noAKtoUYeH K Npubopy Ha 3KpaHe oTobpasnTcs

Save Path
Internal

cneayoulee coobuieHne: USB flash drive not detected! / A
USB auck He obHapyxeH!

=] - File Manager
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30.3.1MeHep)xep dainos

Qannosblt MeHeaxep ocuwmnnorpados cepum AKWUM-4129 noxox nNo CTUAO M Mo

Udisk0/angel/csv

View Type
Detail

A

TEST_U2

File Type

XPort

angel

i Binnary
2= bmp

2= cal

npuHUMNaM paboTbl Ha onepaunoHHy cncrtemy Windows.

Root Dir
/A Name

B 10Mcsv
B 1mocsv
B csvA7TM.csv
B csv_A2s.csv
B csv_A280.csv
B Csv_AD1.4Kcsv
B csv_AD28.csv

B csv_AD700.csv

v B NnrndnaTshin ces

Up Level

New Dir

Size

223.68 MB

22.33MB

271.39 MB

86.64 MB

44.99 KB

65.34 KB

52.99 KB

37.27 KB

299 Duke

Type

csv

csv

csv

csv

csv

csv

csv

csv

Rename

Date Modified

2018.09.07

2018.09.07

1980.01.01

1980.01.01

1980.01.01

1980.01.01

1980.01.01

1980.01.01

ANNA NC 44

cegmUNwmp

Save As

JleBoe OKHO

lMpaBoe OKHO

MaHenb NHCTPYMEHTOoB

MaHenb koMaHA 3anucb / BbizoB
KHoMnka 3akpbiTna MeHeaxepa dannos

eBoe OKHO: OTo6paxaeT CNMCOK AOCTYMHbIX AUCKOB U BHYTPEHHUX Marnok.

Bbi6paHHas nanka NoAcBe4YnMBAETCS CUHUM.

Ter TpeyronbHMKA CfeBa OT MNanku ykKasbiBaeT, YTO B nanke ecTb nognanku. Mpwu
KacaHuu TpeyrosibHMKa nanka pacKpbiBaeTcs, M B JIEBOM OKHe oTobparkatoTcs
noAnanku.

MpaBoe okHO: OTo6paXkaeT darnbl N Nognanku, cogepxalwmecs B BbiIbpaHHON nanke.
MaHenb MHCTPYMEHTOB: padunyeckne KoMaHAabl ANns panaoBbiX onepauni.

File Type/Tun ®anna: onpegensetr Tun oTtobpaxaemoro danna, skawodas All (Bce
Tunbl), *.xml, *.ref, *.bmp,*.jpg,*.png, *.csv,*.dat, *.bin, *msk, *smsk.
View Type/lpocmoTp Tun: MNepeknoyeHne mexay AByMs Tuna oTtobpaxkeHus dainnos
«Detail/deTtannanpoBaHHbln» nnm «Icon/IKOHKN».
N

= =

Name Date Modified A
v CSVA7M.csv

CSV_A280.csv CSV_AD1.4K csv

Size Type

. 10M.csv 22368 MB csv 2018.09.07

. im.csv 2233MB csv 2018.09.07

. CSVATM.csv 271.39MB csv 1980.01.01

. CSV_A28.csv 8664 MB csv 1980.01.01

. CSV_A280.csv 4499KB csv 1980.01.01

CSV_AD700.csv

. CSV_AD1.4K csv 6534KB csv 1980.01.01

CSV_AD28 csv

. CSV_AD28 csv 5299KB csv 1980.01.01

B csv_AD700.csv 3727KB  csv 1980.01.01

............... 299 Ouds . Annanc e SDS5054X_2.csv

[JeTtannanpoBaHHbIN MKOHKM
Root Dir/KopHeBoit KaTtanor: BepHyTbCsl B KOPHEBYIO ANPEKTOPUIO
Up Level/YpoBeHb BBepx: BepHyTbCa Ha YpOBEHb BBEPX
Reload/MNMepe3arpy3untb: O6HOBUTL O0TO6paxeHune dalinos
New Dir/HoBas Nanka: Co3aaTb HOBYO nanky
Rename/MNepenMmeHoBaTb: [leperMeHOBaTb BbiIOpaHHYO nanky wan dann
Delete/Yaanutb: Yoanutb Bbi6paHHYO Nanky mnu damn

SDS5054X_1.csv SDS5054X_3 csv

MaHenb koMaHA 3anucb / Bbi30B: BbinonHeHne koMaHA 3anuch / BbizoB
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Save As/CoxpaHuTb Kak - CoxpaHseT dain C MMeHeM yKa3aHHbIM Mosib30BaTeNeM.
BuaeH, Koraa yctaHoBneH pexuM "3anuce".

Save/CoxpaHutb - CoxpaHsieT ¢dann C MMeHeM NOo yMondaHui. BugeH, korpa
yCTaHOB/EH pexuMm "3anuce".

Recall/Bbi30B - Bhi3biBaeT 13 namMsaTh BbibpaHHbI danin. BuaeH, Kkorga ycraHoBneH
pexuM "Bbi3oB".



31 CUCTEMHbIE HACTPOWKMW

31.1 WHdopmMmaumna o ctaTtyce CUCTEMbI
1. HaxaTb KHOMKy Ha nepeaHein naHenu npubopa.
2. KocHuTecb kHonku System setting/HacTpoWku Ha 3KpaHe Ans BXoAa B MeHHO
HaCTPOMKWN CUCTEMbI
3. KocHuTecb KHOMKM ynpaBneHus MeHio System Status/Crartyc ans otobpaxkeHus
MHdopMaunm o crtatyce cuctembl. OKHO MHPOPMALMK O CTaTyCce CUCTEMbI OTObpaxaeT
cnenyouwyo nHdopMaumio:
Software Version/Bepcna IO - oTobpaxaeT TeKylyl BepCUo MpPOrpaMmMHOro
obecneueHns (npowmnekn) ocumnnorpada.
FPGA Version/ FPGA Bepcusa — otobpaxaeTt Bepcuto FPGA/TJIUC ocumnnorpada.

Hardware Version/AnnapatHas Bepcusa - oOTobpaxaeT annapaTHyw Bepcuto
ocumnnorpada.

Product Type/Tun ocumnnorpacda - oTobpaxaeT uwHdDOpMaUUd O MOAENN
ocumnnnorpada.

Scope ID - nHdopMauusa ansa 3akasa onuuin
Serial NO./CepuitHbiin N2 - oTo6pa)aeT cepuiiHblii HoMep npubopa.
Mopgenb — nHdopmaums o mogenn ocunmnnorpada

31.2 Bk\BbIKJ1 3BYKOBOIro COnpoBOXXAEHUA

B ocuunnorpadax cepum  AKWUM-4129 npepycmoTpeHa  (yHKUMS  3BYKOBOrO
COMPOBOXAEHMS HaXaTus KHOMOK. [IpyM BKAOYEHWM [AAaHHOMW (QYHKUMM, HaxaTne KHOMOK
npmnbopa 6yaeT conpoBOXAAaTbCSA 3BYKOBbIM CUTHAsIOM.

Ona  BKAKOYEHMS WAWM  OTK/KYEHUS 3BYKOBOrO COMPOBOXAEHWUS HaXaTus  KHOMOK
Heobxo0AMMO:

1. HaxaTtb kHonky Utility/YTnnuTtbl Ha nepegHen naHenu npubopa.

iy’
2. KocHuTecb nyHkTa Sound/3ByK. 3HauoK "l O3Ha4aeT, YTOo 3BYK BKJ/IHOUEH, 3HAYOK

4
I‘ O3Ha4aeT, YTO 3BYK BbIKJ/THOYEH.

31.3 OG6HOBJIEHME NPOLUNBKH

O6HoBNEHME NpoWKnBKM NpMbopa BbIMOMHATLCS C NMOMOLWb BHewHero USB aucka. MNepea
BbiNONHeHWeM ob6HoBneHus ybeautecb, 4TO Ha USB paucke coaepXuTcs MpaBubHbIA dann
obHoBneHus (* .ads), NOAKNOYEHHbIN K ocuunnorpady.

1. HaxaTb KHOMKy Ha nepeaHen naHenn npubdopa.

2. KocHuTecb nyHkTa System Setting/HacTpoiku.

3. KocHuTtecb nyHkTa Update/O6HoBneHue.

4. BblbpaTtb dann npowmBku. [ns 3TOro B OTKPbIBLIEMCSH OKHE KOCHWUTECb MYHKTa
Browse/MpoBOAHMUK B OTKPbIBLLEMCSA OKHE BblbpaTb hann u HaxaTtb OK.

Upgrade Please select upgrade file

File Path Back

rie i ([ -~ N S T Dee et

i nsr sun mar 1
Package Info SDS2000
LI

X
35, FPGAVAD1S1122 ADS 27704KB ADS  FriNov29

Please select upgrade file

5. KocHutecb Upgrade/O6HOBUTL B AMafOrOBOM OKHe 06HOBNEHMS, 4TOb6bl HayaTb
obHoBneHne. Ocuunnorpad cHavyana konupyetr ann obHoBneHus (*.ads) B
NOKanbHYO NaMsaTb U aHanuM3uMpyeT ero. Ecnm cMHTakcM4yeckumii aHanus 3aBepLuimTcs
yCnewHo, MosIBUTCS cneaytouwee auanoroBoe okHo. [lonb3oBaTenb MOXET BblbpaTb
Cancel/OtMmeHa, u4To6bl OTMeHMTb ob6bHOBNeHue, wunn Reboot/Mepe3arpyska,
yTobbl HEMeaNneHHO nepesanyCcTuTb ocuumnnorpad W npoaocIXUTb obHoBNeHne. B
NPOTUBHOM cnyyae ocumnnorpad aBToMaTUYECKU Nepe3anycTuTcs, YTobbl 3aBepLllmnTb
obHoBEeHMe.
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Upgrade

File Path

File Path /U-disk0/SDS2000X+_1.3.5_FPGA_V20191122.ADS Browse...

Package Info

System will reboot later, or you can cancel the upgrading! e Cancel

BHMMAHUE!!! Bo BpeMsa nepenpowunBKM HENb3st AOMNYCTUTb OTKJIOYEHME ocuunnorpada
OT 3/1eKTPONUTaHMUS
6. Mocne BbiNOMHEHNA O6HOBAEHMSA NpPOWWBKKU, HEO6XOAMMO MPOBEPUTL TEKYLUYHO
Bepcuio B MeHto System Status/Crartyc.

31.4 Bbibop sA3bIKka
1. HaxaTb KHOMKy Ha nepeaHen naHenu npubdopa.
2. KocHuTecb nyHkTa System Setting/HacTtpoiiku.
3. B okHe Language/SA3bik Bbi6paTh s3bIK MHTepdeNca.

31.5 3acraBka
Monb3oBaTeNnb MOXET HAaCTPOUTb OTK/IIOYEHME 3KpaHa Ha CBOeM ocuuniorpade.
DKpaH MoxeT 6bITb oTKAtoYeH nocne 1/5/10/30/60 MMHYT NpoCTOS, UAXM HUKOrAa.
1. HaxaTb KHOMKy Ha nepeaHen naHenu npubdopa.
2. KocHuTecb nyHkTa System Setting/HacTtpoiiku.
3. B okHe Screen Saver/3acTtaBKa yCTaHOBUTb Tpebyemoe 3HavyeHue.

31.6 Hacrtpoika nHrepdeiicos

31.6.1HacTtpoiika LAN
1. HaxaTb KHOMKy Ha nepeaHen naHenu npubdopa.
2. KocHuTecb nyHkTa System Setting/Hactpoiiku.
3. KocHuTecb nyHkTa I/0 Setting/YcTaHOBKM nopra.

4. KocHutecb LAN Config ans Bxoga B MeHo HacTtponku LAN
LAN Config

IP Config

Automatic (DHCP)
A

IP Address : 10.12.255.210

A. Bbibop mMexay aBTOMatu4eckuM TOJy4YEHUEM
Subnet Mask :  |255.255.0.0

HaCTpoeK OT cepBepa, UM BBOAOM UX BPYUYHYIO
Gateway : 10.12.0.1 B. Py4yHOW BBOA HacTpoek coeanHeHusa LAN

MAC agpec ocunnnorpada
MAC Information

MACAddress : 00:0A:35:00:01:22 (C

Mopt VNC

Mpu goctyne k 6onee yem aBym ocumnnorpadam cepum AKUM-4129 yepes Beb-6paysep
HeobxoAMMO YyCTaHOBUTb pa3Hble HoMepa nopta VNC ansa kaxgoro npubopa. Ons 3Ttoro
Heob6xo0AMMO:
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Ha)xaTb KHOMKY Ha nepeaHen naHenun npubopa.

KocHuTecb nyHkTa System Setting/HacTpoiiku.

KocHutecb nyHkTa I/0 Setting/YcraHoBkM noprTa.

KocHntecb VNC Port/VNC MNMopT 1 BBegute HoMep nopTa, B AvanasoHe ot 5900 go
5999.

AWNBRF

31.7 YcraHoBKa [laTtbl / BpeMeH#u

1. HaxaTb KHOMKy Ha nepeaHen naHenu npmbopa.

2. KocHuTecb nyHkTa System Setting/Hactpoiikmu.

3. BoWTWM B HAacTpolKku AaTbl BpEMEHU KOCHYBLUINCL NyHKTa Date/Time/[Aarta/Bpems.

Date/Time

Day Month
10

Hour Minute
1 H

Modify
®

4. [Onsi KOPPEKTUPOBKN KOCHUTECH NasbLEeM He06X0AMMOro OKHa.
5. [Ons noaTBepxaeHus 1 Bbixoda n3 MmeHto kocHutecb Modify/U3MeHnTb.

31.8 YcraHoOBKa onuuu

Ocunnnorpadbl cepun AKUM-4129 npenoctaBnsioT HECKOAbKO BO3MOXHOCTENn Ans
yayduweHna ero dyHKUMoHanbHOCTM. PYHKLUMOHANbHOCTb paclwmnpseTcs nyteMm npuobpeTteHus
COOTBETCTBYOLWMX AOMONHUTENbHbIX OMUMA, NPOrpaMMHbIX WM annapaTHbIX, ANS MoJlyyeHus
noapobHo nHdopMaLmMm No BO3MOXHbIM onumsam Bam Heobxoammo obpatutca B AO «MpuCT»,
Tak Xe AaHHYI MH(OpMaLUIO MOXHO MONYy4YnUTb Ha canTe www.prist.ru.

Mocne nony4yeHns Kaoya NporpaMMHON ONuMK ero HeobxoAMMO aKTMBUpPOBaTb, ANst 3TOrO
BbINOIHUTE CneayLwme Wwarn:

1. HaxaTb KHOonKy Ha nepeaHen naHenu npubopa.
2. KocHuTecb nyHkTa Options/Onuum.

Options
Information A

Option Type License Type  Remaining Times

SDS_2000XP_FG Temporary 8

SDS_2000XP_MSO Permanent Option Type SDS_2000XP_FG
SDS_2000XP_FlexRay  Temporary

SDS_2000XP_CANFD Temporary

SDS_2000XP_[2S Temporary

SDS_2000XP_15538 Temporary

_2000XP_PA Temporary 30

Install E

SDS_2000XP_4BWO2 Bandwidth Optional

Install from U-disk(JF
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A. O6nactb oTobpaxeHus nMHpopMaumMn o napameTpax. Korga onums He akTMBMpPOBaHa,
TMN nuueH3nm otobpaxkaetca Kak «Temporary/BpeMeHHbIri» U MoXxeT 6biTb 3anyLwieHa
no 30 pas.

B. OkHo BbiGOpa onumu Ans yCTaHOBKW.

C. Ob6nactb BBOAA J/IMLUEH3MOHHOIrO kKAtoya. KocHuTecb pgaHHon obnactm wn BuaUTe
MOJTYYEHHbIN KJ1OY C MOMOLLbIO BUPTYasibHOW KilaBuaTypbl.

D. KHonka noaTBepxAeHusa akTuBauum onuum Install/YcraHoBuThb.

E. MWcnonb3ynte USB amck ans aBTOMaTtuU4ecKol YCTaHOBKM OMUUW, JIMLEH3US A0JIKHA

XPaHUTbCA B KOpHEBOM KaTasnore USB aucka.

31.9 OnopHoe noJsioXKeHue

@YHKUMS OMOPHOro MOJIOXEHMS MO3BONSAET ONPeAesnTb TOUKY MPUBA3KU OCLUIIOrPaMMbl
npu uaMeHeHun kKoadbduuMeHTa pasBepPTKM UM KodIddUUMEHTa OTKIIOHEHUS. MOXHO 3adaTb
(PUKCUMPOBAHHYIO TOYKY Ha OCUWI/I0OrpaMMe, Mo KOTOpPOK 6yaeT NponsBoaMTbCS NpMBsa3Ka.

1. HaxaTb KHOMKYy YTunuTbl Ha nepeaHen naHenu npubopa.

2. KocHuTecb nyHkTa Reference Pos/OnopHoe nono)xxeHue Ha dJKpaHe ang Bxoaa B
MeHI0.

3. KocHuTtecb nyHkTa Horizontal Ref/Fopn3soHTanbHOEe Nosio)XeHue.
Fixed Delay/®ukcupoBaHHana 3apgep)kkKa: nMpuM WU3MeHeHUUM KoadduumeHTa
OTKJ/IOHEHMS, MOJIOXKEHME MapKepa 3anycka U3MeHSAeTCs, 3Ha4YeHne 3a4epXXKn 3anycka
He U3MeHseTcs.
Fixed Position/®ukcnposaHHoe lMonoXxxeHune: Npu MaMeHeHUn KoadpduumeHTa
pa3BepTKM, MNONOXEHWE MapKepa 3anycka pa3BepTKM HEe W3MEeHSeTCs, 3HadeHue
3a4EPXKKN 3anycKa U3MEHSsIeTCS.

4. KocHurtecb nyHkTa Vertical Ref/BepTukanbHoe nosoxeHue.
Fixed Offset/®unkcnpoBaHHoe cMeLWleHMe: Mpu WU3MEHEHUU Kod3ddUUMeHTa
OTKJ/IOHEHMS, NOJIOXXEHNE BEPTUKANBHOIO MHANMKATOPA KaHasna M3MEHSIETCS, 3Ha4YeHue
NOCTOSAHHOIO CMEeLLEHNS HE N3MeHSsIeTCS.
Fixed Position/®unkcnposaHHoe lMonoXxxeHue: nNpu M3MeHeHUn kKoadpduumeHTa
OTK/IOHEHMS, TOJIOXKEHME BEPTUKANIbHOrO WHAMKATOpPa KaHana He U3MeHseTcs,
3Ha4YeHMe NOCTOSAHHOIo CMEeLEHNs U3MEeHSeTCs.

31.10 TecTtbl paboTocnocobHoCcTH

TecTtbl paboTocnocobHOCTM BKkAOYaT B cebs TecTMpoBaHMe 3KpaHa, TecTupoBaHue
KnaBmaTypbl U TECTUPOBaAHWE NOACBETKM KHOMOK. OHU MCMNOMb3YIOTCA A9 MPOBEPKU Hanuuus y
ocumnnorpada anekTpuyecKknx uan MexaHmyeckmx npobnem B Nosb3oBaTebCKOM nHTepdence,
TakKuX KaK UCKaxXeHwne uBeTa, YyBCTBUTENIbHOCTb KHOMOK U py4ek.
31.10.1 TecT 3KpaHa

TecT 3KpaHa WCNONb3yeTCcs ANa onpeaesieHusl, uMeeT nuM Aucnien ocuunnorpada
cepbe3Hble UCKaXeHUs LBeTa, MJoXuMe MUKCENN WA LapanuHbl Ha 3KkpaHe. Haxmute
> Do Self Test / TectupoBaHmne > Screen Test/ Tect SkpaHa, n ocuunnorpad BonaeT B
nHTepdenc npoBepKM 3KpaHa, KakK MnokasaHo Humxe. CHauana 3kpaH oTobpaxaeTcsd CUHUM
LBETOM.
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HaxmMute KHOMKY M LBET 3KpaHa WM3MEHUTCS Ha KpacCHbIA, nocfie cneaytowero
HaXkxaTna Ha KHoNKy (OAHOKp| Ha 3eNneHbli.

HaxaTue Ha kHonky [[lyck/CTon| 3aBepwunT TecT.
31.10.2 TecT Kn1aBuaTypbl

TecT KknaBuaTypbl MUCMNOMb3yeTCA ANS  NPOBEPKW  YYBCTBUTENBHOCTU  py4YeK MU
PaboTOCMOCOBHOCTM KHOMOK Ha mepeaHei naHenu ocuunnorpacda. Haxmure > Do Self
Test / TectmpoBaHue > Keyboard Test / Tect KnaBuaTypbl, 4TOObl Bbi3BaTb Clieaylowmi
nHTepdenc:

Press 'Run/Stop' key thre

TecT perynatopoB: [10BEPHUTE KaXAyl pyuKy MO 4acoBOW CTpesike, MpOTMB 4acoBOW
CTpeNnkM UM HaxmuTe. [locMOTpUTE, YBENIUYMBAETCS WM  YMEHbLUAETCS 3HauyeHWe Ha
COOTBETCTBYlOWEN pydke (No ymondaHuto 0) Ha aKpaHe B peaslbHOM BPEMEHMU, U 3aropaeTcs Jin
py4yka Npu HaxaTtuu.

TecT KHONOK: HaxMuTe KaXayl KHOMKY W MpoOBEpbTE, CBETUTCS JIN COOTBETCTBYIOLLMNA
3HAYOK KHOMKWN Ha 3KpaHe B PeXnMe peanbHOro BpeMeH!.

Haxkatne Ha kHonky |[[yck/CTon| 3aBepLumnT TecT.

31.10.3 TecT noaCBETKM KHOMOK
TecT cBeTOoAMOAOB MCMNONb3yeTcs ASS NpoBepkyn paboTocrnocobHOCTM MOACBETKM KHOMOK

Ha nepeaHein naHenu. HaxmuTe > Do Self Test / TectupoBanne> LED Test / Tect
CB/], utobbl BbI3BaTb CrneayoLmii nHTepdeic:
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Press 'Single’ kay 10 continue, press 'Run/Sio|

HaxMuTe KHOMKY |[OAHOKD, M 3aroputcsi mepebiii CBETOAWOA Ha MNepefHel naHenw.
CooTBeTCTBYlOWEE MOJIOXKEHNE KIAaBULWIM Ha dKpaHe TakKXe WM3MEeHUT uBeT. HaXMuTe KHOMKY
OAHOKp|, 4TOObl MNPOBEPUTb CReaylLWy KHOMKY. [locneaoBaTenbHO HaXuMawWTe KHOMKY
OAHOKp|, NoKa He 6yayT NpoBepeHbl BCE KHOMKM

31.11 CamokanubpoBka

Mporpamma camokanubpoBkM MoxeT 6bicTpo oTkanubpoBaTb ocuwnnorpad ans
OOCTMXEHUSA Hamnydwero paboyero coctossHMs U Hanbonee TOYHbIX U3MEPEHUN.

NMpunMmeuaHue. [llepen BbIMOSIHEHMEM CcaMoKanubpoBku ybeamTtecb, 4TO ocuwmnnorpad
nporpencs unun pabotan 6onee 30 MUHYT.

Onsa camokannbposku npubopa BbIMNOMHUTE CrieayoWwne AeNCTBUSA:

1. OtcoeanHunTb OT BXOAHbIX rHe3a ocumanorpada Bce nNpobHUKM

2. HaxmuTe KHonkKy Ha nepeaHen naHenun npubopa.

3. KocHuteck nyHkTa Do Self Cal/KannbpoBka.

Disconnect everything from all inputs.
0 Press "Continue’ key to begin.
Press "Cancel’ key to exit.

Continue Cancel

4

KocHuTecb Continue/MpoaosmknTb 47159 NOATBEPXAEHUS Hadana camokaninbpoBKu
Ocuwunnorpad He 6yneTt pearmpoBaTb Ha Kaknme-nmbo AeNCTBUS, NOKa He 3aBEpLUNTCS
camokanmnbposka. [locne 3aBeplleHUs aBTOHACTPOMKM KOCHUTECb 3KpaHa Wan
HaXkMuTe Nobyo KHOMKY ANs BbIXoAa.

vk

31.12 C6pocC Kk 3aBOACKMM YCTaHOBKaM
Onsa cbpoca npnbopa K 3aBOACKUM yCTaHOBKaM Heob6xoaAnMOo:

1. HaxaTb KHOMKY YTWUnuTbl Ha nepeaHen naHenu npubopa.
2. KocHuTtecb nyHkTa Default/HayanbHble YCTaHOBKM.

Nnn Haxmnte kHonky HAY YCT| Ha nepeaHen naHenun npubopa.

31.13 Bknawouuntb pexxum Power on Line

Ecnn BkaouyeH pexum Power on Line (Haxoautca B nonoxeHun ON/BKI), TO
ocuunnorpad HayHeT 3arpyxaTbCs cpasy nocne nogadn Ha kabenb nNUTaHWa nuTaloLero
HanpsXXeHus.

Ecnn HacTtponka HaxoguTca B nonoxeHun OFF/BbIKJT To ana BkAoueHus ocumnnorpada
nocne NMoAKAIYEHUS ero K nutarolen cetm Heobxoammo 6yaeT HaxaTb KHOMKY BKOYEHUS Ha
nepeaHen naHenwu.

31.14 OTnapgka / Debug
JaHHas dpyHKUMS npeaHasHayeHa TO1bKO ANS aBTOPU3NPOBAHHbBIX CEPBUCHbLIX LIEHTPOB.
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32 ANCTAHLUMNOHHOE YIMNPABJIEHUE

32.1 YnpaBneHue uepe3 WEB nHTtepdeiic

BcTpoeHHbIl Beb-cepBep obecneumBaeT 4ocTyn K ocunsniorpady yepes Beb-6paysep. Onsa
3Toro He TpebyeTca ycCTaHaBAMBaTb AONOJHUTENbHOE MporpaMMHoe obecnevyeHve Ha
koMmnbtoTep. [MpaBunbHO ycTaHoBuTe nopT LAN (cMm. Pasgen «LAN»), BBeauTe IP-agpec
ocumnnorpada B agpecHy CTpoky 6paysepa, nocne 4ero nMosb3oBaTeNb CMOXET
npocMaTpuBaTb M ynpasBasaTb ocumnnorpadomM B MIHTepHeTe.

@ Welcome Pag = -

(= ®
) SIGLENT
O About SIGLENT
" Instrument Infornation@
N —
Instrument Madel SDS2354%+
@ Manufacturer Siglent Technologies
LAN
Gonfigmstion Serial Number 0123456789
LXI Extended Functions MNull
Instrument LXI Version 1.5 LXI Core 2017
Caontrol
MAC Address 74:5b:c5:28:16:54
TCR/IF Address 10.12.255.78
ZEH Software Version 3.01.26

Instrument Address String  TCPIP210.12.255.78:INSTR

§Siglent Technalogies Co.Ltd. 2017
A. TNone BeBoga IP agpeca npnbopa
B. WHdopmaumsa o npubope
C. Haxatb ans Bbi3oBa nHTepdeica ynpasneHus npnbopom

Huxe npeacrta

o

BN1IeH nHtepdenc ynpasneHnsa npmbopom:

N SIGLENT
S Ll 5 # x @ M u¥ R g

95H2

nE
(0s 0usidn @i
400Mpts 200GSa's it
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E.

O6nacTtb oTobpaxeHus n ynpasneHus npubopoM. Aucnnen B 3Ton obnactn sBnsieTcs
Konuen aucnnes npubopa. Wcnonb3oBaHue Mbiwn ansa  pabotel B obnactu
SKBMBAJIEHTHO MPSIMOMY YMpaB/IEHMIO CEHCOPHbIM 3KpPaHOM npubopa.

HaxxaTb, uTobbl CAenaTb CHMMOK 3KpaHa.

HaxxaTb, 4To6bl COXpaHUTb AaHHble GOpMblI CUrHaNa B Bmae aBondHoro (* .bin) danna
M 3anucaTb €ro Ha JIoKajbHbIN KOMMbIOTEP.

HaxxaTb, 4TOObI 3arpy3uTb nporpammy, KoTopas npeobpasyer dannbl ABOUYHbIX
curHanos (dopmat * .bin) B pannbl csv.

HaxaTb, 4TO6bI BbINOMHUTL O6HOBIEHME MPOLLUNBKM.

32.2 YnpasBneHue yepes USB

Ona  AWCTaHUMOHHOIro ynpasneHus ocuumnnorpadom no wuHTepdency USB Ha [K
nosib3oBaTens AO0JIXKHO 6bITb yCTaHOBNEHO npunoxeHune VISA ot National Instruments.

Bonee noapobHO AMCTaHUMOHHOE ynpaBneHue, BkAto4vas SCPI koMaHAbl, ONWCAHO B
PYKOBOACTBE MO NpOrpamMMmMpoBaHMIO, MOCTaBASEMOMY MO AOMNOJIHUTENIbHOMY 3anpocy.
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33 TEXHNYECKOE OBC/NTY)XXUBAHME

OnucaHHble HUXe onepauMm  AOJIKHbI BbIMONHATHCA KBaNNMOULMPOBAHHbBIM
nonb3oBaTeneMm. Bo usbexxaHMe MNopaKeHUs 3EeKTPUYECKUM TOKOM He BbIMOSHSAWTE HUKAKMX
onepaumnii, KpoMe Tex, YTO yKa3aHbl B HAaCTOSILLEM OMUCAHUMU.

33.1 3amMeHa npeaoxpaHuTens

He340 ceTeBOro npeaoxpaHuTens HaXxoaMTCs Ha 3agHen naHenu ocuunnorpada.

B cnyuyae cropaHus npepoxpaHutens npubop He 6yaeT paboTtatb. 3aMeHy
npeaoxpaHnMTens NpousBoAUTb TOJbKO MOCNE BbISCHEHUS U YCTPAaHEHWUA NPUYUHbBI, Bbi3BaBLUEN
ero neperopaHue. lNpu 3aMeHe WCNOoSb30BaTb TO/IbKO pPEKOMEHAOBAHHbIA NpeaoxpaHuTenb -
COOTBETCTBYIOLWEr0o HOMMHaNa U TMna, cornacHo cneundukaumi.

BHuMaHune: lMepen 3aMeHON 0653aTe/IbHO BbIK/IIOYUTE MUTaHMe ripnbopa n oTcoeanHuTe
WHYp NuTaHms!

Ona  3aMeHbl npeaoxpaHUTenss HeobxoAMMO MCMOJIb30BaTb MJIOCKYHD OTBEPTKY U
npousBeanTe MaHUNYNSUMN U3BEYEHNS, KaK MOKA3aHO Ha PUCYHKax HUXe.

Onepaunn 3amMeHbl  M3baTb wWTekep kKabens nuTaHWs M3 rHe3ga Ha 3agHen naHenn u

3aTeM, C MNoMOLWbi HebonblOoN OTBEPTKU, - W3BJEeYb KOHTenHep
(oepxaTtenb npegoxpaHutens).

MpenoxpaHuTenb XpaHWUTCS B Kopnyce aepxartensa. M3Bnedyb - no
cTpenke.

=
[
Mocne ycCTaHOBKM WCMPaBHOro npegoxpaHutensa - cobpaTb B

obpaTHON nocnenoBaTeNbHOCTHU.
Cneundvkaumn: 2A / 250B (F2AL250V)

33.2 Yxop 3a BHellHel NOBepPXHOCTbIo ocuunnorpada.

Ons unctkun ocumnnorpada, UCNonb3ynTe MArKy TKaHb, CMOYEHHYIO CMMPTOM MM BOAOW.
Ob6eperanTte ocunnnorpad OT nonagaHus Ha Kopnyc 6eH3nHa, Tonyona, Kcmnona, aueToHa mnm
noaobHbiX pacTBoputenein. He ncnonb3lymnte abpasns Ass YNCTKM 3arpsi3HEHHbLIX NMOBEPXHOCTEN
ocumnnorpada.
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34 TAPAHTUMHbBIE OBA3ATE/IbCTBA

N3rotoBuTenb rapaHTUpyeT COOTBETCTBME TEXHUYECKMX XapaKTepuctuk npubopa
YKa3aHHbIX B pasgene <«TexHUYeCKMe XapaKTepUCTUKM» Mpu  yCnoBum cobnwoaeHus
nosb3oBaTeneM npaBua paboTbl C NPUOOPOM, TEXHMYECKOTO O0OCNYXMBaHWUS, YKa3aHHbIX B
HacCTosLWEM pYKOBOACTBE.

U3rotoButenb:

SIGLENT TECHNOLOGIES CO., LTD, KuTtan

3/F, Building 4, Antongda Industrial Zone, 3rd Liuxian Road, Bao'an District, Shen Zhen,

China

TenedoH: +86 755 3661 5186

®akc: +86 755 3359 1582

Mpeacrasutens B Poccum:

AkumoHepHoe obuwectBo «Mpubopel, Cepsuc, Toproena» (AO «MpuCT»)
111141, r. MockBa, yn. NnexaHosa 15A

Ten.: (495) 777-55-91 (MHOrokaHanbHbIN)

DNneKkTpoHHas noyta prist@prist.ru

URL: www.prist.ru

[apaHTUIAHBIA CPOK yKasaH Ha canTe www.prist.ru n mMoxeTt 6bITb M3MEHEH MO YC/IOBUSAM
B3aMMHOWN AOFOBOPEHHOCTMW.
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