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1 BeegeHue

1.1 NepepHaa naHenb

MepeaHsa naHenb ocumnnorpada CoaepKUT PyUYKM ynpasneHns n GyHKLMOHabHbIE KHOMKW.
MATb KHOMOK, PAaCNO/IOMKEHHbIX B KOJIOHKE CNpaBa OT 3KpaHa, 1Mb0o B CTPOKE MoA 3KPaHOM, ABAAIOTCA
KHOMKaMKW BblbOpa MEHI0, C MOMOLLbIO KOTOPbIX MOMHO HaCTPOMTb Pas/iNyHble MapameTpbl
TekyLwero meHt. OCTasibHble KHOMKK ABNAKTCS PYHKLMOHANbHbIMU, C UX MOMOLLbIO MOXKHO OTKPbITb
pasinyHble MeHto GYHKUUIA MAN HENOCPEACTBEHHO NOAYYUTL AOCTYN K onpeaeneHHon pyHKumu.

1 2

@ =B = o e e
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1. O6nactb aucnnen: OcHoBHaA 061acTb 0TO6ParKeHUA MHGOPMaLMK U CUTHANOB.

2. O6nactb ynpaBneHusa (KHONKKU 1 pydkn): ObecneumBaeT ynpasieHne napametpamm
n dyHKLMAMM ocumnnorpada.

3. KomneHcauua npo6HUKa: BbixogHol curHan ana nsmepenui (=5 B/1 kru).

4, Bxoa, BHewHero Tpurrepa (EXT Trigger Input): Pasbem ana NnogKnto4eHUA BHELWHero
CUrHana Tpurrepa.

5. BxoaHble KaHanbl curHana: Pasbembl ANA NOAKNIOYEHNA U3MEPUTENbHbIX CUTHA/OB.

6. KHonka "Copy": [03BONAET COXPaHUTb TeKywyt ¢opmy curHana (BonHOBYHO
Anarpammy) ogHUM HaxKaTuem B 11060M NoNb30BaTeIbCKOM UHTepdelice.

7. Mopt USB Host: Ncnonb3yeTtca ana nepenayun gaHHbIX NPU NOAKAKOYEHUN BHELLHErO

USB-ycTpoitctBa Kk ocuunnorpady, pabotatowemy Kak "Beayuiee yctpoictso". Hanpumep, ans
COXpaHeHus BOJSIHOBOM Anarpammbl Ha USB-HakonuTenb.

3
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o KHonka BKI'IIO"IeHMﬂ/BbIKI'IIO‘-IEHMﬂ nuTaHuA: NoaceeTka KHOMNKK:

. KpacHbiii ceeT: Ocumnnorpad BbikAOUYEH (NOAKAOYEH K CETU MepemMeHHOro
TOKa).

. 3eneHbli cBeT: Ocuunnorpad BKAOYEH (NUTAETCA OT CETU NEPEMEHHOTO TOKA).

MaHenb KHONOK MEHI0 Ha NepeaHel naHenu

~
== YnanuTb 1€BOE 1 NPaBOE MEHI0

-

@ —— BblbpaTb 3N1€MEHT NPaBOro MeH
L
?
: =N =

- = = (=l S0 G B s BbI6PaTb 3/1€MEHT HUXKHETO MEHI0

!

1.2 3agHAA naHenb
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1. Pyuka

2. BeHTUNALUOHHbIE OTBEPCTUA

3. BxoaHble KneMMbl MynbTUMETpaA (ONuUMOHabHO)

4, MHe3a0 414 NOAKAYEHNA CETEBOIO NUTAHMA

5. MpepoxpaHutennb

6. MopacraBKa: PerynvpyeT yron HaknoHa ocumanorpada.

7. VGA-pasbem: [1a noakatodeHuns ocuunnorpada K MOHUTOPY WMAW MPOEKTOPY B
KayecTBe VGA-BbIx04a (ONUMOHANbHO).

8. LAN-pa3bem: CeTeBol NopT 41a nogkaodenus K MK.

9. USB-pa3bem yCcTPOMCTBA: UCMO/b3YETCA A5 Nnepeaadn AaHHbIX NPU NOAKNOYEHUM

BHewHero USB-obopyaosaHus K ocumnnorpady, paboTtalwollemy Kak Beaomoe ycTponctso (slave
device). Hanpumep, ncnonbayetca npu nogakntodeHmnn MK Kk ocumnnorpacy no USB.

10. OtBepcTne AnA 3amkKa: [o3BonseT 3akpenutb ocumanorpad Ha GUKCMPOBAHHOM
MEeCTe C MOMOLLIbIO 3aLLUMTHOIO 3aMKa (NpruobpeTaeTca oTaenbHO).

11. NopT AV: nopT BbIxoaa AV-curHana (onumoHasbHO)

12. Pa3bem Bbixoga Tpurrepa (Trig Out(P/F) port): Bbixog curHana tpurrepa Uam curHan

Pass/Fail. Tak¥e Mo»KeT MCnoNb30BaTbCA KaK pasbém Bbixoaa CH2 onuMoHanbHOro AByXKaHabHOro
reHepatopa CUrHasioB. TMN BbIXoAda MOXeET bbITb yCcTaHOB/IEH B MeHIo (meHto Utility - Output =
Output)

13. Pasbém Out 1: Bbixog (ogHOKaHanbHbIM) MAM Bbixog CH1 (ABYyXKaHa/NbHbIN)
ONUMOHAaNbHOIO reHepaTopa CUrHanoB

1.3 ObnacTtb ynpasneHus
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1. O6nactb PyHKLMOHANbHbIX KHONOK: BKAtoyaeT B ceba 11 KHOMNOK.
2. OpraHbl ynpaBAeHWA reHepaTopoOM CUrHaNOB (onuma)
nnun:
DAQ: PeKkopgep mynbtumeTpa.
P/F: Pass/Fail (MpoBepkKa ycnewHocTy).
W.REC: 3anucb ¢popmbl curHana.
3. Ob6nacTtb ynpasneHua Tpurrepom: CoaepKuUT 2 KHOMKK 1 1 pyuKy.
Pyuka Trigger Level ucnonb3yetca aAna peryaMpoBKM HanNpsaxKeHUA Tpurrepa.
Jpyrve 2 KHONKM OTBEYAOT 33 HACTPOMKM CUCTEMBI TPUTTEpPA.
4. ObnacTb ropusoHTaNbHOro ynpasaeHua: CoaepKnt 1 KHOMKY 1 2 pyyKu.
KHonka HOR OTKpbIBAaeT MEHIO HaCTPOEK rOPMU30HTa/IbHOM CUCTEMBI.
Pyyka Horizontal Position ynpasnsaeT nonoxeHuem Tpurrepa.
Pyuka Horizontal Scale perynupyet 6a3y BpemeHu.
5. O6nactb BepTUKaNbHOro ynpasneHusa: Coaep 1T 3 KHOMKM U 4 pydKu.
KHonkn CH1 u CH2 OTKpbIBAalOT MeHI0 HacTpoeK Aana KaHanos CH1 u CH2
COOTBETCTBEHHO.
KHonka Math oOTKpbiBaeT maTemaTUyeckoe MeHI0, KOTOpPOe BKJ/KOYAeT LecTb
onepaumniti: CH1-CH2, CH2-CH1, CH1+CH2, CH1xCH2, CH1/CH2, FFT (6bicTpoe

npeobpasoBaHue Pypbe).
[Be py4ku Vertical Position ynpaBnatoT BepTUKaAbHbIM NOAOKeHNeM curHanos CH1 n

CH2.
[Be py4yku Scale perynnpytoT macwTab HanpaxeHusa ana kaHanos CH1 n CH2.
6. Default: Bbi30B HacTpoek No ymon4aHuio (3aBOACKME HACTPOMKH).
7. Print: Meyvars.
8. BknioueHue/BbikNoueHne GyHKUMM cuyétumka (Counter) uAM onNUUOHANBbHOWM

$yHKUMM aekoauposaHua (Decode).

9. «DMM» (onuuMoHaNbHbLIN MynbTUMETP) MAM  «Snapshot» (KHonka 6bicTporo

CO34aHUA CHUMKA U3MEPEHUN).
10. KnaBuwin HanpasneHusa: Mcnonb3yoTca A8 NepemelleHnsa Kypcopa napameTpa,

HaxogsAweroca B pokyce.

11. Pyuyka "M" (MHorodyHKuMoHanbHas py4Kka): Koraa B MeHo NosBASETCA 3HAYOK M
3TO YKa3bIBaET, YTO PyYKY MOXKHO NOBOPAYMBATb A/1A BbIOOPA MYHKTA MEHIO MW YCTAaHOBKM 3HAYEHMUSA.
HaaTne Ha Hee 3aKpbIBAET MEHIO C 1IEBOM U MPABOI CTOPOHBI.
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1.4 Nonb3oBaTenbCcKkuii HTepdeinc

12 3 45 6 7 86 9 10111213
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1. ObnacTtb oTob6paxkeHMa Gopmbl CUTHaNA
2. KHoMKa 3anycka/ocTaHOBKM (4OCTYMHO A8 HaXaTuA Ha CEHCOPHOM 3KpaHe)
3. CocroaHue Tpurrepa
Auto: ABTOMATMUYECKUI peXum, nosydeHne ¢opmbl curHasna 6e3 cpabaTtbiBaHUA
Tpurrepa.
Trig: ObHapyKeH Tpurrep, nonyvyeHme Gopmbl CUrHana.
Ready: 3axBauyeHbl NpeaBapuTenbHble AaHHble, OXXngaeTtca cpabaTbiBaHMe Tpurrepa.
Scan: HenpepbiBHOEe 3axBaTbiBaHWeE 1 0TobparkeHMe popmbl CUrHaNa.
Stop: C60p AaHHbIX OCTAaHOB/EH.
4, Haskmute, 4tobbl MOKa3aTb/CKPbITb MNaHeNb CEHCOPHOTO MeH (TONbKO Ans
CEHCOPHOTO 3KpaHa)
5. BkatoueHue/BbikAtOUeHME GYHKUMKU aynbl (Tonbko ana XDS3102AP/XDS3202A c
CEHCOPHbIM 3KPaHOM).
6. [Be CMHME NYHKTUPHbIE NIMHUM: YKa3blBalOT BEPTUKAJIbHOE MOJIOXKEHUE Kypcopa
n3mMepeHms.
7. YKazatenb "T": YKa3bIBaeT ropM30HTa/IbHOE NOOXEHME TPUITEPA.
8. YKazaTtennb: [MoKasbIBAET NONOKEHME TPUITEPA B Npeaenax AJAnHbl 3anucu.
7
OWON UHCTpYKUMA NOo aKkcnayaTaumm

cepua XDS3000



9. Tekywee 3HayeHue Tpurrepa: [MOKasbiBaeT TeKyLyl0 HACTPOMKY Tpurrepa MU
NONOXKEHWE OKHa B NaMATW.

10. CeHCOpHbIM 3HAYOK NpegHasHayeH ANA BKAOYEHMUA (@) WUAN OTKAKOYEHUA (E)
yNpaBAeHNA Yepe3 CEHCOPHbIM 3KPaH (TO/IbKO A/1A CEHCOPHOTO 3KpaHa)

11. OTobparkaeT ycTaHOB/IEHHOE Bpems

12. Wi-Fi aktnsmnposaH

13. NHamkaTop USB: Moka3sbiBaeT, 4to ocumanorpad nogkatoueH k USB-Hakonutento

14. NHAWKaLMA COCTOAHUA 3apAaba aKKymynaTopa

15. OKHO mynbTMMeTpa

16. YKazaTenb ypoBHA Tpurrepa: NokasbiBaeT NONOXKEHNE YPOBHA TpUrrepa.

17. ®opma curHana CH1.

18. [lBe cMHWEe NYHKTUMpPHbIE AMHWUK: YKA3blBalOT rOPM30OHTA/IbHOE MOJIOXKEHME Kypcopa
n3mepeHms.

19. ®opma curHana CH2.

20. Tun 1 3HaYeHne usmepaemoro napametpa: "T" — nepuog, "F"' — vacrtota, "V" —
cpeaHee 3HadveHue, "Vp" — amnantyaa "nuk-nmk", "Vr' — cpegHekBagpaTMyYHOE 3Ha4YeHue, "Ma"
— MaKcumanbHasa amnantyaa, "Mi" — MuHMManbHas amnautyda, "Vt' — HanpaxeHue naockom
BepLWMHbI dopmbl curHana, "Vb" — HanpskeHne ocHoBaHMA popmbl curHana, "Va" — amnauntyga,
"Os" — Bblbpoc, "Ps" — npegBbibpoc, "RT" — Bpema HapacTaHus, "FT" — Bpems cnaaa, "PW" —
WMPUHA NONOXUTENbHOrO Mmnynbca, "NW" — wupuHa oTpuuaTenbHoro mmnynbca, "+D"
NONIOXKUTENBHBIN pabounii umkn, "-D" — oTpuuatenbHbln pabounit umkn, "PD" — 3apepkka A->B

N ,"ND" — 3agepKa A—>B q.", "TR" — uuknmyeckoe RMS, "CR" — RMS kypcopa, "WP" — pabounin
UMK 3KpaHa, "FRR", "FRF", "FFR", "FFF", "LRR", "LRF", "LFR", "LFF" — gononHuTenbHbie N3MepeHus,
"RP" — ¢asza, "+PC" — cyeT NoNoKUTENIbHbIX MMNYAbCoB, "-PC" — cyeT oTpuuaTeibHbIX MMMY/1bCOB,
"+E" — cuet HapacTatowmx ¢poHToB, "-E" — cuert cnagaowmx ¢porHTos, "AR" — nnowagb, "CA" —
LUMKAMYECcKana naowaab.

21. MKoHKa Tvna Tpurrepa: Hanpumep, 3HA4YOK IyKBSbIBaeT Ha cpabaTbiBaHWe no
¢poHTy anAa Edge Trigger. 3HaueHWe NOKa3bIBAeT YPOBEHb TPUITepa AN COOTBETCTBYHOLLErO KaHana.

22. NaeHTUOMKATOP KaHana ana TeKYLWEro HUXKHEro MeHio.

23. OnvHa 3anucu: NMokasaHne gAnHbI 3aNUCK.

24. YacTtoTta curHana tpurrepa.

25. YacTtoTa BbI6OpKM: TeKyLlee 3Ha4YeHUE YacToTbl BbIGOPKU.

26. JeneHne HanpaxKeHUA U HyneBaA TOYKa KaHanos: "BW" — orpaHuyeHue nonocobl

nponycKaHuA. MKOHKa NOKa3blBaeT PeXMM CBA3M KaHana:
"—" — peXnm NnoCToAHHOro TOKa,
~" — peXxum nepeMeHHOro ToKa,

n

= " — pexxum 3azemnenuns (GND).

27. [naBHas BpemeHHan 6a3a: Tekyllee 3HaYeHME BPeMeHHOM 6asbl.

28. OKHO mM3MepeHMa Kypcopa: [loKasbiBaeT abCONIOTHbIE 3HAYEHUS M MOKasaHus
KypCcoposB.

29. CuHUMI yKasaTeNb: YKasbiBaeT HYNeBYH TOUKY GOpPMbl CUrHaNa Ana KaHana CH2. Ecau

YKa3aTe/ib OTCYTCTBYET, KaHa/1 HE aKTUBUPOBAH.
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30. enTbi yKa3aTenb: YKa3blBaeT HyNeBYO TOUKY GOpMbl cUrHana ansa kaHana CH1. Ecaum
yKasaTe/ib OTCYTCTBYET, KaHa/ He aKTUBUPOBaAH.

1.5 BeepgeHue B BepTUKaNbHYIO CUCTEMY

KaK MoKasaHO Ha PUCYHKe HuXKe, B 6/0Ke BepTUKaNbHOro ynpaB/ieHUMA Pacno/OXKeHbI
HECKO/IbKO KHOMOK W pydeKk. CneaylolimMe WHCTPYKUMM MOMOTFYT Bam MOCTENEHHO OCBOUTb
NCNONb30BaHME BEPTUKA/IbHbBIX HACTPOEK.

Ny —

O Poﬂllon

)"

Okl «
@ | @&

1. Ucnonb3oBaHUe pyYKU BEPTUKAIbHOIO NOJIOXKEHUA ANA LLeHTPUPOBAHUA CUTHANA B OKHe
ocuManorpaMmmbl

Pyyka BepTMKanbHOro NoOMOXKEHUA peryinpyeTt BepTMKanbHoe oTobpaxeHune curHana. Mpu
BPALLEHMW 3TOWN PYYKM yKa3aTeslb HY/IEBOM NIMHUM KaHaNa NepemeLl,aeTca BBEPX AN BHU3, cneays
33 OCLMNIOrPaMMON.

HaBbiku nsmepeHus

. Echm kaHan pabotaer B pekmme DC-cBA3M, Bbl moxeTe ObICTPO M3MepUTb
NMOCTOAHHYKO COCTaBAAIOLLYK CUrHaNa, Habnwgas pasHULY MeXay OCLMANOrPAaMMON U HyneBoM
JINHWEN cUrHana.

o Echn KaHan pabotaetr B pexume AC-cBA3M, NOCTOAHHAA CoCTaBnAwwaa byaer
dnNbTPOBATLCA. DTOT PEKMM MO3BOJISET C BbICOKOM YyBCTBUTENIbHOCTBIO OTOOpPaXKaTb NepeMeHHYo
COCTaBAAOLLYHO CUTHaNa.

C6bpoc BEPTUKANILHOTO CMELLEHUA B nosoxKeHue 0

OnAa n3meHeHUA BEepPTUKANBHOIO MOJIOXKEHUA KaHana NOBepHUTE py4vyKky BepTuKanbHoro
NONOXKEHUA, 2 3aTEM HAXKMUTE Ha He€, YTobbl HbICTPO COPOCUTL BEPTMKANIbHOE MOJIOXKEHME K HYAIO.
3T0 ocobeHHO Mo/ie3HO, ecn MO3ULMA TPACcCbl HAXOAWUTCA 3a NpeAenamu 3KpaHa, U Bbl XOTUTE
ObICTPO BEPHYTb €€ B LLEHTP 3KpaHa.

2. WM3meHeHMe BepTUKANbHbIX HACTPOEK WU HabawaeHuMe 3a U3MEHEHUMAMU B
MHPOPMaLMOHHOW NAaHENN COCTOAHUA

B HMKHEM YacTW OKHa ocLuMANOrPaMMbl 0TOBparkaeTcs MHGOPMALMOHHAA NaHe b COCTOAHUA.
C e€ NOMOLLLbIO MOXKHO ONpeaennTb U3MEHEHUA B BEPTUKA/IbHOM MacluTabe KaHana.

9
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o Bpawante pyy4Ky BepTukanbHoro macwraba, 4tobbl M3MeHUTb "KoadpduumeHt
BEpPTUKaNbHOIo macwTaba (BonbT Ha genenHune)". Bol yBUAUTE, YTO COOTBETCTBYIOLWMIN KOIDOULMEHT
MmacwTaba Ana KaHana U3MEHUTCA B MaHENN COCTOAHMA.

o Haxkumante kHonku CH1, CH2 nnamn Math, 4ytobbl 0T06pa3nTb MeHI0 ynpaBaeHus,
CUMBO/Ibl, OCLLUNNOTPAMMbl U CTATYCHYO MHPOpMaLMIo macwTaba ANA COOTBETCTBYIOLLErO KaHana
Ha aKpaHe.

1.6 BBepaeHUe B ropu3oHTa/IbHYIO CUCTEMY

KaKk noKa3aHO Ha PUCYHKe HUXKe, B 610Ke fopu3oHTanbHOro ynpassieHUa Haxo4ATCA OAHa
KHOMKa U ABe PY4YKW. Cne,u,yrom,we MHCTPYKUUKN NMOMOTYT BaM NOCTENMNEHHO OCBOUTb HaCTpOl\/'iKy

rOpU3oHTaNbHON BpeMeHHOM 6a3bl.

<> Position

Q)

1. N3meHeHHe ropu3oHTanbHOM BpeMeHHOM1 6a3bl
MosepHuTe pyyky lOpu3oHTanbHOro macwTtaba, yToObl M3MEHWUTL HACTPOWMKM TOPU3OHTANbHOM
BpeMeHHOl 6asbl, U HabatloganTe 3a UIMEHEHUSAMU B CTPOKe COCTOAHMA. Mpu BpaleHUN PyYKM
lopu3oHTanbHOro macwrtaba HacTPOMKM BPEMEHHOM 6asbl M3MEHAKTCA, YTO oTobparkaetca B
CTPOKe COCTOAHUA.

2. PerynupoBska rOPU30HTa/ZIbHOIO NoNOXeHuA CUrHana
Ncnonb3yiiTe pydky FOPU3OHTANIbHOIO NONOXEHMUA, YTOObl HACTPOUTb FOPU3OHTAIbHOE NONOMKEHME
CUTHaNa B OKHE OCLMANOTPaMMbl. ITa pyvKa MCNONb3YeTCA A4 YNPaBAeHMA CMELLEHNEM TpuUrrepa
CUTHaNa UAW ANA APYrux cneuuanbHbiX NPUAOXKeHUW. Ecnm eé mucnonb3oBatb ANA ynpasBaeHUs
CMeLleHNeM Tpurrepa, MOXKHO HabntogaTb, Kak ocuMANOrpamma nepemeLlaeTca ropusoHTaNbHO
NPV BPaLLEHUU PYUKN.

C6poc cmelneHusa Tpurrepa B nonoxkeHue 0 ¢ NoOmoLbIO KHOMKKM 6BbicTporo aocrtyna
MosepHuTe pyyKy FOPU3OHTANbHOrO NONOXEHUA, YTOObl U3MEHWUTb FTOPMU30OHTAZIbHOE NO/IOXKEHUE
KaHana, a 3aTeM HaXXMUTe Ha Heé, YTobbl BbICTPO BEPHYTb CMeLLLeHMe Tpurrepa B nonoxeHue 0.

10
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3. MepeknioueHne mexay HOPMaNbHbIM PEXMUMOM U PEXMMOM MacLITabupoBaHUA
ocuMANOrpammbl
Haxkmute KHonky HOR, 4TOBbl nepekntoyaTbCA MeXAy HOPMAJIbHbIM PEXMMOM U PEXMMOM
MacwTabrupoBaHMA OCLUUANOTPAMMbI.

1.7 BeBepgeHue B cuctemy Tpurrepa

KaK NoKasaHo Ha pUCYHKe HUXKe, 610K YnpaBaeHUA TPUITepoM BK/IHOYAET O4HY PYUKY M TpuU
KHOMNKK. Cnegytolme MHCTPYKLMKM NOMOTYT BaM NOCTENEHHO 0CBOUTb HAaCTPOMKY CUCTEMBI TpUITEPA.

A
o
(-

1. Bbi30B meHlIo Tpurrepa

Haxmute KHonKky Trigger Menu, uT06bl OTKPbITb MeHK Tpurrepa. C MOMOLLBIO KHOMOK
BbIBOpa MEHIO MOXHO M3MEHUTb HAaCTPOMKKM TpUrrepa.

2. M3meHeHne ypoBHA Tpurrepa ¢ nomowpbio  pydyku  Trigger  Level
BpawuaiTe pyuyky Trigger Level, 4To6bl UI3MEHUTL HACTPOMKKN YPOBHA TpuUrrepa. Mpu aTom MHANKATOP
YPOBHSA TpUITEPa Ha 3KpaHe byaeT nepemelLaTbca BBEPX U BHU3. C ABMKEHNEM MHANKATOPA YPOBHSA
TPpUrrepa 3Ha4YeHMe YPOBHA, OTOOPArKaeMoe Ha IKPAHE, TAKKe U3MEHAETCA.

MpumeyaHue:

o BpaweHue pyyku Trigger Level nameHaeT 3HaueHne ypoBHA Tpurrepa.

o JTa pyyKa TaKKe ABNAETCA ropavYen Knasuwen ANA YyCTAaHOBKU YPOBHA Tpurrepa B
NOIOXKEHME CpeAHEN TOYKN BEPTUKANbHON aMNANTYAbl CUTHANA TpuUrrepa.

3. MpuHyauTenbHbIN TPUTEP

Haxkmute KHonKy Force, 4tobbl MHUUMMPOBATL MPUHYAUTENbHBLIN CUTHAN Tpurrepa. Ta
dYHKLUMA NPUMEHAETCA B OCHOBHOM B pexmmax Tpurrepa "Normal" u "Single".

2. 9kcnayartauua

2.1 KaK HacTpouTb BEPTUKANbHYIO CUCTEMY

bnok VERTICAL CONTROLS BKAtovaeT Tpu KHOMKK meHto: CH1, CH2 1 Math, a Tak»ke yeTbipe
pydku: Vertical Position 1 Vertical Scale ons Kaxagoro kaHana.

Hacrtpoika CH1 n CH2

KaxkabI KaHan MMeeT He3aBUCMMOE BEPTUKA/IbHOE MEHIO, U BCE 3/1EMEHTbI HACTPaMBaOTCA
WHAMBMAYANbHO ANA KaXKA0ro KaHana.

BKAloueHMe 1 BbIKOYEHUEe ocuuanorpamm (KaHan, matemaTuKa)

HaxkaTne kHonok CH1, CH2 nnan Math BbinonHaeT cneayouwme gencrTeuns:

. Ecnm ocumnnorpamma oTKAKOUEHA, OHA BKAKOYAETCA, U OTOOPAXKaeTca eé MeHHo.
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° Ecau ocumnnnorpamma BKaKO4YeHa, HO €€ MeHIo He OTO6pa)KaETCﬂ, MEHIO CTaHOBUTCA
BUAMMbIM.

. Ecau ocumnnorpamma BK/IKOYEHa, WU €€ MeHIo 0T06pa>KaeTcs|, ocumnnorpamma
OTK/NIKOYaETCA, @ MEHIO CKPbIBAETCA.

OnucaHue meHIo KaHana
OnucaHuMe NYHKTOB MEeHI0 KaHana byaeT npeacTaB/IEHO B C/IeAYIOLLEM CIIUCKE:

DYHKLMA MEHIO Hacrtpoiika OnucaHue
DC MponycKaeT Kak fnepemeHHylo, TaKk U MOCTOAHHYIO
COCTaBAAOLWME BXOAHOrO CUrHana.
CeAasb AC BNoKupyeT NOCTOAHHYIO COCTaBAAIOLWYO BXOAHOrO
CUrHana.
GROUND OTKNOYaET BXOAHOW CUrHan.
ON OTobpakaeT MHBEPTMPOBAHHYIO OCUUANOFPAMMY.
UuBepcua L L y 4 P y
OFF OTobparkaeT MCXOAHYIO OCLUMANOrPaMMYy.
(0.001%— MNowarosoe yBenunyeHne 1-2-5. Hactpoitite B
Attenu 1'000)() COOTBETCTBUM C KoadduumeHTom ocnabneHunsa soHaa
ANA NONYYEeHMA TOYHOrO BEPTUKANbHOro MaclTtaba.
Echn namepsetca TOK 4yepes pesuctop, Bbibepute
MeasCurr | (YES/NO) P pes P P P
YES.
30H MosepHUTe pyyky M, 4ytobbl 3a4aTb COOTHOWEHME
A AV (MA/B) amnep/sonbT. AnanasoH: 100 mA/B - 1 KA/B.
’ CooTHoweHKne amnep/sBonbT = 1/conpotusneHue.
V/A (MB/A)
CooTHOLWeHue BO/IbT/amnep BblyMcnAeTcA
aBTOMATUYECKM.
Auto YES Bkntouunte nau OTKAOYUTE dYHKUMIO
Detect NO asroonpeaeneHua.
MonyynTb NOAHYIO NONOCY MNPOMNYCKaHMUA.
Full band
OrpaHuyeHue 20M OrpaHn4nTb NONOCY NPONYCKaHMA KaHana ao 20 Ml
ANA YMEHbLUEHMA WYMOB OTObpaKeHuA.
ON Bbibepute ON, 4TObbl BKNOUUTL QYHKLMIO METKM.
Tag
OFF
JononHutenbHo LLIEnKHUTE, 4TOObI BbIOPaTh €ANHMULY U3MepeHus: B,
Unit A, Bt, Om. Ecnm  o¢yHKUMA u3MepeHMA TOKa
BK/IIOYEHA, NepeKktnyeHne eguHuUL, 3anpeLleHo.

1. YctaHOBKa TUNa cBA3M KaHana
Ha npumepe KaHana CH1, nusmepaemblit CMrHan — 3TO NPAMOYTr0/bHAA BOAIHA C MOCTOAHHOM
cocTaBnstowen. Larn HacTpoiiku:

1. Haxkmute kKHonKky CH1, 4yto6bl OTKpbIT MeHto CH1 SETUP.

2. BoibepuTte Coupling B HUXKHEM MEHIO.

3. B npasom meHio Bblbepute DC. byayT nponyuweHbl Kak MOCTOAHHbIE, TaK W
nepemeHHble COCTaBAAIOLLME CUTHaNa.

4. B npasom meHto Bblbepute AC. [lOCTOAHHAA cocTaBaAwoWas curHana 6Oyaper
3abnokuposaHa.
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2. Hactpoiika KoapdpuumneHTa ocnabneHms wyna

OnAa npaBUAbHbIX U3MEPEHUN HACTPOMKM KoaddpuumeHTa ocnabneHna B MeHIO KaHana
OOJ/IKHbI COOTBETCTBOBATb HAaCTpOMKam Lwyna. Ecam koadduumeHT ocnabneHuns 3oHga coctasnset 1:1,
B MeHI0 BXOAHOro KaHana cnefgyet yctaHoBuTb 3HavyeHue 1X. Ha npumepe KaHana CH1, ecnau
KoapdumumeHT ocnabneHns 3oHaa paseH 10:1, HacTpoiTe ero cneayrowmm obpasom:

1. Haxkmute KHonKy CH1, 4yto6bl OTKpbITb MeHto CH1 SETUP.

2. Bbibepute Probe B HMKHEM meHlo. Bbibepute Attenu B npaBom MeHIO, 3aTem
noBepHUTE py4ky M, 4Tobbl yCTaHOBUTbL 3HauyeHue 10X.

3. UamepeHue TOKa Yyepes nageHne HanpAaXXeHua Ha pesucrope
Ha npumepe KaHana CH1, ecnv Bbl uamepseTe TOK Yepes NageHne HanpaXeHna Ha pesnucrtope
10, HacTpoiTe cheayomm obpasom:

1. Haxkmute KHonKy CH1, 4To6b! OTKPbLITL MeHo CH1 SETUP.

2. Bbibepute Probe B HuXHem MeHio. B npaBom meHio yctaHoBute MeasCurr B
nonoxkeHue YES. Moasutca meHio A/V radio.

3. BbibepuTe ero 1 noBepHUTE py4ky M, yTo6bl YCTaHOBUTL COOTHOLLEHME amnep/BONbT.

dopmyna: Amnepbl/Bonbtbl = 1 / conpotusnenue. B gaHHom caydae A/V ratio f0/1KHO 6biTb
yCTaHOB/EHO Ha 1.

4. UuBepcua ocuuanorpammsl
MHBepcua ocumnnorpammol: otobparkaemblh cuMrHan nosopaumsaeTcs Ha 180 rpagycos
OTHOCUTENbHO NoTeHuMana 3eman. Ha npumepe kaHana CH1 HacTpolite chegyowmm obpasom:

1. HaxkmuTe KHonky CH1, 4yTo6bl oTKpbITb MeHto CH1 SETUP.

2. Boibepute Inverted B HMXHEM MeHIO, nepekntounte B nonoxkeHne ON.
Ocumnnorpamma byaeT MHBEPTUPOBAHA.

3. Haxkmute ewé pas, 4tobbl nepekntounTs B nonoxeHue OFF. Ocuunnorpamma

BEPHETCA K UCXO4HOMY BUAY.

5. YcraHOBKa orpaHu4yeHusa Noa0Cbl NPONYCKaHUA

Ecnn BbICOKOYACTOTHbIE KOMMOHEHTbl OCLUUANOrPAaMMbl HE BaXKHbl ANA aHanAn3a, MOXKHO
MCNONb30BaTb OrpaHMYEHME NOOChI NPONYCKAHMA, YTOObI UCKAOYMUTL YacToThl Bbiwe 20 MIu,.

Ha npumepe kKaHana CH1 HacTpoiTe cneayowmm obpasom:

1. Haxkmute kHonKy CH1, 4yto6bl OTKpbITE MeHto CH1 SETUP.

2. BbibepuTe Limit B HUKHEM MeHIO.

3. B npasom meHio BbibepuTe Full band. Bbicoko4acToTHbIE KOMNOHEHTbI CUTHaNa byayT
NPOMyLLEHbI.

4. B npaBom meHio Bbibepute 20M. MNMonoca nponyckaHua orpaHuumsaetca 20 Mrlu,

yacToTbl Bbiwe 20 MI, 6yayT OTKIOHEHbI.

6. HacTpoiika BXO4HOro conpoTusieHUn (TO/IbKO A HEKOTOPbIX Moaeneid)

Ona ymeHblleHWs HArpyskM Ha Lenb, BbI3BAaHHOM B3auMmogencTesmem ocumanorpada u
TECTUPYEMOW LLeNK, Bbl MOXKETe YCTaHOBUTb BXOA4HOE CONPOTUBAEHMUE.

Ha npumepe KaHana 1 nopAaoK AeNCTBUIA CeayoLWUN:

(1) Haxkmunte KHonKy CH1, yTobbl Bbi3BaTb MeHto CH1 SETUP.

(2) Bbibepute nyHKT Input IMP B HUXHEM MeHI0, HaXXMUTe, YTobbl BbiIbpaTb 1IMQ nam 50Q.
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1MQ: BxogHOe conpoTusaeHne ocumnnorpada fOCTaTOYHO BEAUKO, U TOK, NPOTEKAOLWNIA B
ocumnnorpad U3 TeCTUpyeMol Lenu, MOXKHO He yunTbiBaTb. 50Q: cornacosaHue ocumanorpada c
YCTPOCTBOM C BbIXOAHbIM conpoTuBneHnem 50 Q. MaKcMmanbHOe BXOAHOE HanpaxeHue He
[AOMKHO NpeBblwaTth 5 B (cpegHeKkBaapaTMYHOe 3HavyeHue, Vrms).

2.2 Ucnonb3oBaHue GyHKLUM MaTemaTUYeCcKuxX onepauui

®OyHKUMA MaTemaTUuecKUX onepauuim WUCNonb3yetcs ANA OTObparkeHus pesynbTaTos
cneayowmx onepauni:

. CNnoKeHune, yMHOXKeHMe, eNIeHNE N BbIYUTAHUE MEXKAY ABYMSA KaHanamu.
. BbinonHeHune FFT (6bicTporo npeobpasoBaHma Pypbe) Ans ogHoOro KaHana.
o PaclwupeHHble maTtemaTnyeckne dyHKUMK, Bkatodan: MHterpan (Intg), NMpounssogHyto

(Diff), KBagpaTHbIit KopeHb (Sqrt), Monb3osaTenbckme yHKumnmM, Lnudposoi ¢punbtp.
Haxmute KHonKy Math, 4To6bl 0TO6PA3UTL MEHIO B HUMKHEM YacTu 3KpaHa.

PYHKUUNA MEHI0 HacTtpoiika OnucaHue
CH1 BbibepuTe NCTOYHMK curHana ana Factorl.
Factorl
CH2
Sign +,- %/ BbibepuTe 3HaK MaTemMaTUYECKON onepauumu.
Dual CH1 BbibepuTte nctouyHunK curHana gns Factor2.
Factor2
Wfm CH2
Math Vertical MoBepHUTe pyyuKy M, 4TObObI HACTPOUTL BEPTUKABHOE NONOXKEHME
(div) MaTEMATMYECKOM OCLUIOTPaMMbI.
Vertical MoBepHUTE pyyuKy M, 4TObObI HACTPOUTL BEPTUKAIBHOE AeNeHne
(V/div) MaTEMATMUYECKOM OCLUIOTPaMMbI.
CH1 Bbibepute CH1 nnm CH2 B KayecTBe UCTOYHUKA
Source
CH2 FFT.
Hamming, Rectangle, Bbibepute okHO ans FFT.
Window Blackman, Hanning,
Kaiser, Bartlett
Format V RMS, Decibels, Radian, | V RMS u Decibels — 3To eanHuubl amnantyabl.
FFT Degrees Radian n Degrees — 370 eanHMLbI $a3bl.
. . MepekntounTecb ANA BbIbopa ropM3oHTaIbHOTO
1 Position value, Time P A P E)
Hori (Hz) NoNOXeHMA WM BpemeHHoW 6asbl  FFT.
base value
MNoBepHUTE py4ky M, 4TOObI HAaCTPOUTb.
. - MepekntounTtecb AnA BblbOpa BEPTMKANbHOIO
. Position value, Division P A P P
Vertical value NONOMXEHUA UNN BepTUKANbHOro geneHua FFT.
MoBepHUTE pyyKy M, 4TObObI HACTPOUTD.
User Function Intg, Diff, Sgrt, u nonb3oBaTenbckan PyHKUMSA
channel CH1 BbibepuTe KaHan.
CH2
DIR low-pass MponycKaeT TO/IbKO CUMHaAbl, YaCTOTa KOTOPbIX
tvoe HUKe TEKYLLEN YACTOTbI cpesa.
s high-pass MponycKaeT TO/IbKO CUTHasbl, HacToTa KOTOPbIX
BblLLE TEKYLLEN YACTOTbI Cpe3a.
14
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band-pass MponycKaeT CMrHanbl, YacToTa KOTOPbIX Bbllle
HUXHEM YacToTbl Cpe3a W HUXKe BepxHeMn
YacToTbl cpesa.
band-reject MponycKkaeT CUrHanbl, YacToTa KOTOPbIX HUKe
HUXHEM 4acToTbl Cpe3a WAW Bbille BEpXHEM
4acToTbl cpesa.

rectangular, tapered, BbibepuTe okHO Ans undposoro ¢puabTPa
window triangular, Hanning,
Hamming, Blackman
cut-off fre MNoBepHUTEe pyyky M, 4yTOo6bI 3a4aTb 4YacToTy
or cpesa.
upper
down
Vertical MoBepHMUTEe pyd4Ky M, u4TOObI HACTpPOUTL
e(;‘%'lca BEPTUKA/IbHOE MONOXEHNE MaTEMATUUYECKOM
(div) OCUMNNOrPaMMbl.
FET Peak Bknounte mam oTtkawoumte nouck nuka FFT.

OnHamnueckunii mapkep V ykasbiBaeT nuK FFT.

2.2.1 MaTtemaTtu4yecKkue onepaLum ¢ ocuuaIorpammamm

Ha npumepe cioxeHua cmrHanos KaHana 1 n KaHana 2 waru BbINOAHEHMUA cnegyrouwme:

4

Haxmute KHonky Math, 4yTobbl 0TO6Pa3nUTb MEHI0 MaTeMaTUYECKUX onepaunin B

HUMXKHEN YacTn 3KpaHa. Po3oBas ocumnnorpamma M noAsuTcA Ha 9KpaHe.

2.

ueWw

6.

Bbibepute Dual Wfm Math B HUXXHem meHto.

B npaBom meHto Bbibepute Factorl kak CH1.

B npaBom meHto BbibepuTe 3HaK Sign Kak +.

B npaBom meHto Bbibepute Factor2 kak CH2.

B npasom meHto Bbibepute Vertical (div), nosepHute pyuky M, 4to6bl HacTpoUTb

BEPTUKANbHOE NONTOKEHNE MaTeMaTUYECKOM ocumnnnorpammel.

7.

B npaBom meHto BbibepuTe Vertical (V/div), nosepHuTte pyyky M, 4Tobbl HaCTPOUTL

BepTUKanbHOE AeneHne MaTeMaTUYeCKOM ocumnnorpammebl.

2.2.2 NMNonb3oBaTenbcKaa PyHKUUA

1. Haxkmunte KHonKy Math, 4To6bl 0TO6pPa3nTb MEHIO MaTeMATUYECKUX QYHKLMIN B HUKHEN
YacTu 3KpaHa.
2. Bbibepute User Function B HUXKHEM MEHIO — NOABUTCA KNaBMaTypa ANA BBOAA BblpaXKeHuUA.

BripaseHue {chl)+Intg (chl)+Diff (ch2) +Sqrt (8)

OnepaToptl . H - (
t

OWON
cepua XDS3000
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3. Co3pgaiite BblparkeHue. o 3aBeplieHUU BblbepuTe Ha KNaBMaType KaaBuLly *—I
noATBeprKAeHUsA BBoaa. [eneHue (Wwar WKanbl) matemaTnyeckoit Gopmbl cMrHana otobpakaercs B
JIEBOM HUMKHEM YTy 3KpaHa.

2.2.3 Uudposou punbtp

Undposoit dunbTp npenoctasnsfeT 4 tmna ¢puabTPOB (HU3KOYACTOTHbLIN, BbICOKOYACTOTHbIN,
NMOJIOCOBOM U PEXEKTOPHbIN). 3a4aHHbIE YacTOTbl MOTYT 6biTb OTOUIBTPOBAHbI MYTEM YCTaHOBKMU
4acToTbl Cpesa.

1. Haxkmute KHonky Math, 4to6bl 0TO6pPa3nTb MEHIO MaTemaTUYecKux GyHKUMA B
HUMKHEN YacTu aKpaHa.

2. BoibepuTe DIR B HUXKHEM MEHIO.

3. B npaBom meHo BbibepuTe KaHan: CH1 namn CH2.

4, B npaBom meHto BbibepuTe NYHKT type v 3aaaiiTe Tpebyemblii TUN puabTpa.

5. B npaBom meHI0 BbibepuTe NyHKT window 1 3agaiTe }Kenaemoe OKHO.

6. Ecnu BbibpaH TN low-pass nau high-pass, sbibepute cut-off fre B npasom meHto. Ecan
BblbpaH Tun band-pass van band-reject, Bbibepute upper nanm down B NpPaBOM MeHIO.
MosopauymsanTte perynatop M, yTob6bl HACTPOUTb YACTOTY.

7. B npasom meHto Bbibepute Vertical (div) n nosopaumsainte perynatop M, 4Tobbl
HACTPOWUTb BEPTMKANIbHOE NONOXKEHME MaTeEMATMYECKON GOpMbl cUrHaNa. JeneHne no HanpaAXeHUto
(wkana) matematnyeckon GopMbl CUIrHaNa COBNAAAET C BbIOPAHHbIM KaHa/IOM.

MpumeyaHue: B pexkmme Scan LnppoBoi GUNBLTP OTKAKOYEH.

2.2.4 Ucnonb3oBaHue ¢pyHKuumn FFT (6bicTpoe npeobpasosaHue dypbe)

®yHKuMA FFT (6bicTpoe npeobpasoBaHue Pypbe) npeobpasyeT BpeMeHHYH OCLUANIOrpamMmMy
B €€ YaCTOTHble KOMMOHEHTbl. ITO MOAe3HO ANA aHa/n3a BXOAHOIO CMrHana Ha ocuunnorpade.
®PYHKLMA NO3BONAET CONOCTAaBUTb YaCTOTbl CUTHA/A C U3BECTHBIMMW YAaCTOTaMM CUCTEMDbI, TAKUMU KaK
CUCTEMHbIE TaKTOBblE FreHepaTopPbl, OCUUANATOPbI UIN NCTOYHUKM MUTAHUA.

Ha gaHHom ocumnnorpade ¢yHkums FFT npeobpasyeTt 8192 TOUYKM BPEMEHHOTO CUrHana B
YaCTOTHblE KOMMOHEHTb! (ANMHA 3anucu gonxHa 6bitb 10K mau 6onblue). UToroBas vactoTta
coaepKnt 4096 Touek, oxBaTbiBatoLmMx Anana3oH ot 0 My, Ao yacToTbl HakBucTa.

LWaru ana sbinonHeHua onepauuun FFT:

1. Haxkmute kHonky Math, 4yTo6bl O0TOO6PA3NUTL MEHIO MaTeEMaTUYECKUX onepauuin B
HUMKHEWN YacTh 3KpaHa.

2. Bbibepute FFT B HUKHEM MEHIO.

3. B npaBom meHto BbibepuTe Source Kak CH1.

4, B npaBom meHio BbibepuTe Window. B neBom meHI0 nosepHUTe pydyky M, 4TobbI
BbIOPATb HYXKHbIA TUMN OKHa.

5. B npaBom meHio Bbibepute Format. B neBom meHo nosepHUTe pydyky M, 4ToObI
BblbpaTb eannuuy amnantyasl (V RMS, Decibels) nnuv ¢asel (Radian, Degrees).

6. BbibepuTte Hori (Hz) B npaBom meHto. [TOBTOPHO HaxXmMuTe, YTobbl BbIOpPaTb CUMBON

M nepep ropnsoHTanbHbIM 3HAaYEHMEM MO3ULMM (BEPXHUM 3HAYEHUEM), 3aTEM MOBEPHUTE PYUKY
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M, 4TOObI HACTPOUTb TOPU3OHTA/IbHOE NO/I0KEHUNE FFT-OCLI,VII'IJ'IOFpaMMbI. 3aTem Bbl6epMTe cumBoOn

M nepepn sHaueHnem BpemeHHO! 6asbl (HUXKHeE 3HaueHWe) U NoBepHUTE pPyuKy M, uTo6bl
HacTPoOUTb BpemeHHyto 6a3y FFT-ocunnnorpammebl.

7. Boibepute Vertical B npaBom MeHIO U BbINOAHUTE aHANOTM4YHble AEUCTBMA ANA
HACTPOMKN BEPTMKANBHOTO NONOXKEHNA U BEPTUKANIBHOTO AeNeHMUA.

Bbi6bop okHa ana FFT

CywecteyeT 6 oKoH FFT. Kaxpoe M3 HUX MMeeT KOMMPOMWUCC MeXLY HacTOTHbIM
pa3pelleHnem U TOYHOCTbIO aMNANTYAbl. BbibOp OKHA 3aBUCUT OT TOTO, YTO Bbl XOTUTE U3MEPUTb, U
XapaKTePUCTMK Balero CcurHana. Mcnonob3yhte cneaylowme pekoMeHgauum paa  Bblbopa
noAaxoaALLero OKHa:

o Hamming: Ucnonb3yeTtca ans obuwero aHanMsa 4actoT C MMHUMA/IbHbIM MOBOYHbIM
YPOBHEM.
D Rectangle: Moaxoant ans cUrHanoB c NOCTOAHHOW YacTOTO.
o Blackman: PekomeHayeTca o4 aHanM3a curHana ¢ HU3KMM YPOBHEM LLIYMOB.
. Hanning: Yacto ncnonb3yetcs Ans TOMHOTO aHanu3a CUrHana ¢ MedjieHHbIM CNagom.
D Kaiser: MoaxoanT Ans CUrHanoB C LUMPOKMM Ainana3oHOM YacToT.
. Bartlett: MpumeHsieTca ana aHanM3a C MUHMMaNbHBIMW UCKAXKEHUAMM.
Tun okHa XapaKTepuUcTukm OKHO

- Jlydwas TOYHOCTb aMNANUTYAbI MO CPABHEHWUIO C
NPAMOYTro/IbHbIM OKHOM; XOPOLLAA TOYHOCTb YaCTOTbl.
- HemHoro nyyuwee 4acToTHoOe paspeLleHne, Yem y
XaHHWHra. =
Hamming PekomeHayeTca Mcnoab3oBaTb ANA:

- CMHycouaanbHble, Nepnoanuyeckme CUrHanbl 1
Y3KOMOJIOCHbIN Cly4aliHbIN LYM.

- MepexogHble NPOLLECChI UM UMINYAbChI, F4e YPOBHM
CUTHana 4o 1 nocne cobbITMA 3HAYNTENbHO PA3IMYaIOTCA.
- Jlydwan TOYHOCTb YacCToThbl, XyALlas TOYHOCTb
aMmnanTyabl.

- Jlydwivin TMn ans usmepeHms 4acToTHOTO CMEKTPa
HepeneTUTUBHbIX CUFHAJIOB U YaCTOTHbIX KOMMOHEHTOB
B6/1M3M NOCTOAHHOIO TOKa.

PekomeHayeTca Ncnonb3oBaTb ANA:

- MepexoaHble NPoLecchbl UM UMNYNLCbI, F4e YPOBHM
CUTHaNa 4o 1 nocne cobbITUA MOYTU PaBHbI.

- CMHyconaanbHble CUTHAMbl C PAaBHOM aMNANTYAON U
6AN3KMMM YacTOTaMMU.

- LLUIMpOKONONOCHbIM Cy4alHbI LIYM C OTHOCUTENIbHO
MeANIEHHO N3MEHAILMUMCSA CNEKTPOM.

- Jlydwan TOYHOCTb aMNANTYAbI, XyALas TOYHOCTb
4acToTbl.

Blackman PekomeHayeTca UCnob3oBaTb ANA:

- O4HOYACTOTHbIE CUTHANbI ANA HAXOXAEHMA BbICLUMX
rAapPMOHMUK.

Rectangle
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- XopowadA TOYHOCTb aMNAMTYAbI, HO XyALllee 4YacTOTHOe
paspelleHme, 4em y OKHa XaMMUHra.

PekomeHayeTca ncnonb3osaTb ANA:

Hanning - CnHyconganbHble, NnepnogmyecKkmne cmrHanbl n
Y3KOMOJIOCHbIM CAYYalHbIN LWYM.

- NepexoaHble npoueccbl AN UMMYALCHI, F4e YPOBHU
CUrHana 4o 1 nocne cobbITUA 3HAYNTENbHO PA3IMYALOTCA.
- YacToTHOeE pa3peleHne NnpMemaemMmoe, yTeyka crnekTpa u \
TOYHOCTb aMNAUTYAbI XOpOoLUune. / '
- XopoLlwo noAxoAnT ANA CUrHaNoB ¢ 6AN3KMMM YacToTaMu,
HO CM/IHO PA3NMYAOLWLMMUCA AMNANTYOAMMU.

Kaiser - Moxoxe Ha TpaguunoHHoe RBW laycca.

PekomeHayeTcA UCMOABL30BATbL ANA:

- [Ana curHanos ¢ 6 IM3KMMM YacTOTaMm, HO CUIbHO
Pa3ANYAOLLMMUCA aMIANUTYAAMM.

- AnAa cny4amHbIX CUTHANoB.

- Y3K1i1 BapMaHT TPeyroNbHOro OKHa C Hy/1€BbIM BECOM Ha ) \

060MX KOHLaXx. / \

Bartlett

PUCYHKM HUKe ABNAIOTCA NPUMEpPaMn M3MEPEHUA CUHYCOMAANbHOIO CUrHana ¢ Yyactoton 1
Kl Npuv BblbOpeE WecTH pasnYHbIX OKOH ans BMNd (FFT):

| T:0.000ns

Farmat
Decioels

Harl

Drepth 10K
Dual ¥wim
flath

OKHO Hamming
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Rectangle

Depthii0K

Fermat

Dial vfim
Mizth

OkHo Blackman
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Farmat

OKHo Kaiser
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o
E:artlett]
Format

Cecibels

Clepthn 10k
2 C

OKHo Bartlett

MpumeyaHma no ncnonb3osaHuo GpyHKumm FFT

. Mcnonb3oBaHue wKanbl dB:

Ona aHanmMsa HEeCKONbKUX YacToT, OaXKe eCcAn WX aMMAUTyAbl CUAbHO pPasnyaloTcs,
ncnonbsymTe WKany dB. OHa TakKe yaobHa gna cpaBHEHMA YacToT.

. BauaHue nocTosaHHOM cocTaBasowen: MoctoaHHana cocTanaolan (DC-komnoHeHTa)
WU CMeLLEeHMEe MOTYT Bbli3blBaTb HEKOPPEKTHbIE 3HaYeHUs amnantyabl FFT. YTo6bl MMHMMM3MpPOBATD
BAMAHKe DC-komnoHeHTbl, BbibepuTte AC Coupling 4na UCTOYHUKA CUrHana.

. CHM)KeHMe CNy4yarHOoro Wwyma U aavacuHra: [na ymeHbleHUs Cy4alHoro wyma u
YCTPAHEHUs KOMMNOHEHTOB a/InaCMHra B NMOBTOPAIOLWLMXCA AN OAMHOYHbIX COBbLITUAX yCTaHOBUTE
peXmnm BblbOpKKM ocumnnorpada Ha average (ycpegHeHue).

Yr1o Takoe yacroTa HaiikBucra?

YacroTta HaitkBuUCTa — 3TO HaMBbICLLAA YACTOTa, KOTOPYHO Nt060oM ocumnnorpad ¢ peasnbHbIM
BpemMeHeM BbIGOPKM MOXKET 3aXBaTUTb 6€3 BO3HMKHOBEHWSA aIMaCKHTa.

. YacTtoTta HalikBMCTa paBHa NONIOBMHE YACTOTbl BbIGOPKU.

. YacToTbl Bbiwe YacToTbl Halksucta byayT HeAOCTaTOMHO AMCKPETU3MPOBAHbI, YTO
npuBeaeT K aJIMacuHry.

Ba)kHO: ob6palaiiTe BHMMAHME HA COOTHOWEHWE MeXKAy YacTOTOM CWUrHafa, KOTOpbIn
N3MepAEeTCA, U 4YaCTOTOM BbIOOPKM, YTOObI M36exKaTb OWMOOK.

2.3 HacTpoiiKka ropusoHTa/IbHOM cucTembl

Bnok HORIZONTAL CONTROLS skntouaet kHonky Horizontal HOR v pyukun Horizontal Position
n Horizontal Scale.
KomnoHeHTbl rOpM30HTaNIbHOIO yNpaBAeHUA:
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1. Pyuka Horizontal Position Mcnonb3yeTca ana peryinpoBKU TFOPU3OHTANbHOIO
MONOXEHMA BCEX KaHaNnoB (BKAOYAA KaHaibl, MONAYYEHHble B pe3ynbTaTe MaTeMaTUYECKUX
onepauuit). PaspelleHne aHan3a MEHAETCA B 3aBUCMMOCTM OT BpEMEHHOM 6as3bl.

2. Pyuka Horizontal Scale Wcnonb3yetca Ana  yCTaHOBKM  Ko3dPULMEHTA
rOPU30HTaNbHOrO MacwTaba NpM HACTPOIKe OCHOBHOM BpeMeHHOM 6a3bl AN OKHa.

3. KHonka Horizontal HOR Haxmute 3Ty KHOMKYy, 4TOObl NepekntovaTbCsa Mexay
HOPMa/IbHbIM PEXMMOM U PEKMMOM MaclTabnposBaHuMaA ocumanorpammel. MoapobHee 06 3Tom cm.
HUXKe.

MacwrabupoBaHue ocumuanorpammol

. Haxkmute KHonky Horizontal HOR, 4To6bl BONTM B pexXMm maclwTabupoBaHMA BOHDI
(wave zoom mode).

o B BepxHel nosioBMHe 3KpaHa oTobparkaetca OcHoBHOe okHO (Main window).

o B HM)KHEN nonoBuHEe 3KpaHa oTobparkaetca OKHO macwTabuposaHua (Zoom

window). 3To yBennyeHHan 4aCcTb OCHOBHOIO OKHa.

BbibpaHHaA YacTb

NSNS

BpemeHHasn 6a3a
OKHa l[opu3oHTanbHoe
MmacwTabuposBaHua nonoxkeHue OKHa
MacLTabnupoBaHus
OkHo
maclTabupoBaHua
Mcnonb3oBaHMe pyyeK B pasHbIX perKumax
o B HopmanbHOM pexkume:
o Pyuka Horizontal Position wucnonb3yetcA p[na peryampoBKM TOPU3OHTA/IbHOIO
NOIO’KEHMA OCHOBHOTO OKHa.
o Pyuka Horizontal Scale perynmpyet BpemeHHyto 6a3y 0OCHOBHOIO OKHa.
. B pexxume macutabupoBaHUsA BONHbI:
o Pyuka Horizontal Position wucnonb3yetcA p[na peryanpoBKM TOPU3OHTANbHOIO
NOJIOXKEHMA OKHA MacwTabupoBaHuma.
o Pyyka Horizontal Scale perynnpyet BpemeHHyto 6a3y okHa macwtabrupoBaHuA.
22
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2.4 HacTpoiika cuctembl Tpurrepa/aekogupoBaHusn

Tpurrep onpegenser MOMeHT, Koraa uméeposon ocumnnorpad (DSO) HaumHaeT cobupatb
AaHHble UM oTobpaxaTb ocuwmanorpammy. [lpaBunbHaa HaCTpOMKa Tpurrepa nossonset
npeobpasoBaTb HeCTabuabHOE OTOBParkeHUe B OCMbICIEHHYIO OCLMANOTPAMMY.

Kak pabortaert Tpurrep:

1. Korga DSO HaunHaeT cbop faHHbIX, OH CHayasla cobupaeT JOCTAaTOYHO AAHHbIX ANA
NOCTPOEHMA OCLMANOrPAMMBbI CNEBa OT TOYKU Tpurrepa.

2. DSO npoagonskaeT cOop AaHHbIX, OXKNAaA BbINONHEHWUA YCIOBMA TPUITEPA.

3. Kak TonbKo Tpurrep aktusupyetca, npubop cobupaeT AaHHble ANA NOCTPOEHMUA

OCLMNNOTPaMMbl CIpaBa OT TOYKM TPUITEpa.

O6nactb ynpaBneHua TpUrrepom

COCTOUT U3 OAHOM PYYKU U ABYX KHOMOK MEHI0:

o Trigger Level (Pyuyka ypoBHa Tpurrepa): Mcnonb3syetca AnA YCTAaHOBKM YPOBHA
Tpurrepa. Ha)kaTMe Ha pyyKy aBTOMATMYECKU YCTaHaBAMBAET YypOBEHb TpUrrepa Ha cpefHee
3HaYeHne amnauTyapl CUrHana Tpurrepa.

o Force (MpuHyautenbHbit Tpurrep): MNpUHYAUTENbHO CO34AET TPUITEPHbIA CUTHAN.
OcHoBHOe NpumeHeHne — B pexkmmax "Normal" n "Single".

o Trigger Menu (MeHto Tpurrepa): KHomnKa, KOTopas aKTUBUMPYET MEHIO ynpaB/ieHus
TpUrrepom.

2.4.1 YnpaBneHue Tpurrepom

Ocumnnorpad npegoctasaseT YeTblipe TMna Tpurrepa: Single Trigger (oAMHOYHBIN TpUrrep),
Alternate Trigger (anbTepHaTuBHbI Tpurrep), Logic Trigger (noruyecknii Tpurrep) n Bus Trigger
(Tpurrep WKHbI). Y KaXKA0ro U3 TMNOB €CTb CBOW MNOAMEHIO.

Cnocobbi BbiI6Opa pexxuma Tpurrepa

o KHonouHoe ynpaBneHue: Haxkmute KHonky Trigger Menu Ha naHenu. B HuxHem
MmeHto BblbepuTe Trigger Type, 3aTem B NpaBOM BCMNJ1bIBAOLLEM MEHIO BbibepuTe TN Tpurrepa: Single,
ALT, Logic nnn Bus Trigger. MNosepHuTe pyyuKy M, 4Tobbl BbIOpaTh KOHKPETHbIM TUN TPUTTEPA.

o CeHcopHoe ynpaBaeHue (onuMoHanbHO): HaxkmMuTe KHOMKY I/1TaBHOro MEHIO B IEBOM
BEPXHEM YIy 3KpaHa, YTobbl OTKPbITb MHTEpdEIC rMaBHOro meHto. Boibepute Trigger Menu, 3atem
Ha)XKMUTE HWXKHEE MeHI0 AnA Bblbopa TMna Tpurrepa. B npaBoi 4YacTM BCM/IbIBAOWErO MEHHO
BblbepuTe Kateroputo Tpurrepa: Single, Alternate, Logic nnu Bus Trigger, a 3aTem BblbepuTe
KOHKPETHbIN TUN TPUITepa BHYTPU KaxKA0W KaTeropuu.

Tunbl TpUrrepos

1. Single Trigger (OpuHOuHbIN Tpurrep): Mcnonb3yeTca pas 3axBaTa CTabWUIbHbIX
OCLMNNOrPaMM Ha ABYX KaHa/laXx O4HOBPEMEHHO.

2. Alternate Trigger (AnbTepHaTuMBHbIM Tpurrep): Mcnonb3yetca Ana paboTbl €
HECUHXPOHM3MPOBAHHBIMWN CUTHANAMM.

3. Bus Trigger (Tpurrep wuHbl): Ucnonb3lyeTca A1a yCTAaHOBKU TPUITEPa NO BPEMEHHbIM
XapPaKTEPUCTUKAM LUMHBI.

2.4.2 OpuHouHbIM Tpurrep (Single Trigger)

OANHOYHBIV TpUTTEpP NOAAEPKUBAET AEBATb TUMNOB TPUITEPOB:

1. Edge Trigger (Tpurrep no ¢poHTy): Tpurrep cpabatbiBaeT, Koraa BXOAHOW CUrHan
nepecekaeT 334aHHbIA YPOBEHb HaNpPsXKEHWA C onpeaenéHHbIM HaKNOHOM (BOCXOAALMM WAU
HUCXOAALWMM).
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2. Video Trigger (Tpurrep no BuaeocurHany): CpabaTtbiBaeT Ha CTPOKax MAM MNoONAxX
CTaHAAPTHOro BUAEOCUIHaNA.

3. Slope Trigger (Tpurrep no ckopocTu uameHeHusa): Ocumnnorpad cpabatbiBaeT B
3aBMCMMOCTM OT CKOPOCTM HapacTaHMA UK cnaja CUrHana.

4. Pulse Trigger (Tpurrep no umnynbcy): CpabaTbiBaeT Ha MMMyAbCax C ONpeaeNéHHOM
LWMPUHON.

5. Runt Trigger (Tpurrep no "ypesaHHbIM" umnynbcam): CpabaTbiBaeT Ha MMMy/bCax,
KOTOpble NepecekaloT OANH YPOBEHb TPUITEPA, HO HE AOCTMIAKOT APYroro YpoBHA TpUrrepa.

6. Windows Trigger (Tpurrep no OKHy): 3a43€TCA BbICOKMI U HU3KUI YPOBEHb TpUITEPA.
Ocumunnorpad cpabaTtbiBaeT, KOrga BXOAHOW CUrHan nepecekaetr AMb0 BbICOKUIA, MO0 HUSKUMN
YyPOBEHb TpUrrepa.

7. Timeout Trigger (Tpurrep no Taiimayty): CpabaTtbiBaeT, ecin MHTEPBAS BPEMEHU MEXKAY
nepeceyeHMem ypoBHA Tpurrepa GPOHTOM (BOCXOOAWMM WAN HUCXOOAWMM) U CAegyrowum
$pOoHTOM NpeBbIWAeT 3a4aHHOEe BpemA TalmayTa.

8. Nth Edge Trigger (Tpurrep no N-omy ppoHTy): Ocumnnorpad cpabatbiaet Ha N-biii GpOHT,
KOTOPbIV NOABAAETCA NOC/e 3a4[aHHOTO BPEMEHW NPOCTOS.

1. Tpurrep no ¢ppoHTy (Edge Trigger)
Tpurrep no ¢poHTy cpabaTbiBaeT, KOraa BXOAHOM CUrHAN AOCTUraeT 3a4aHHOrO YPOBHSA
Hanps)XeHus Ha ykasaHHOM ¢poHTe (BocxogAwem WMauM Hucxogauwem). Boibepute pexkum Edge
Trigger, uTobbl HaCTPOUTL cpabaTbiBaHME Ha BOCXOAALLUIA UAN HUCXOLALWMI GPOHT.

OcobeHHoOCTH pexxuma Edge Trigger:
B pexxnme Edge Trigger HpopmMaLma 0 HACTPOMKax Tpurrepa otobparkaerca B NPaBOM HUKHEM

CH1:DC-_f 0.00mV
yray sKkpaHa. Hanpumep , 3HAYKK MOTyT 0603HayaThb:
o Tun Tpurrepa: Edge.
o UcTouHmK Tpurrepa: CHI.
o Twun ceasn: DC.
o YposeHb Tpurrepa: 0.00mV.

MeHto Edge Trigger:

MeHto Hactpoiku UHcTpyKumAa
Single Mode Edge YcTaHOBWUTE TUN TPUITEPA KaHana Kak Tpurrep no GpoHTy.
CH1 KaHan 1 KaK UCTOYHUK Tpurrepa.
CH2 KaHan 2 Kak UCTOYHUK Tpurrepa.
UcTouHUK EXT BHELHMN NCTOYHWUK CUTHAA TpUrrepa.
EXT/5 1/5 BHelHero cMrHana Kak UCTOYHUK TpuUrrepa.
AC Line JInHnA nepemeHHOro ToKa Kak MCTOYHUK Tpurrepa.
AC BnoKnpoBKa NOCTOAHHOM COCTaBAAIOLWEN CUTHANA.
Coasb DC Mponyck Bcex KOMMNOHEHTOB CMIHaa.
HE BNOKMPOBKA  BbICOKOYACTOTHbLIX  KOMMOHEHTOB,  MPOMYCK
HMU3KOYACTOTHbIX.
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EJ'IOKMpOBKa HMU3KOYaCTOTHbIX KOMMNOHEHTOB, nponyck

LF BbICOKOYACTOTHbIX (TONBKO ANA HEKOTOPbIX Moaenen).

Tpurrep cpabatbiBaeT Ha BOCXogALLeM GPOHTE curHana.

HaKOH —-,‘\_ Tpurrep cpabaTbiBaeT Ha HUCXoAALLEM GPOHTE CUrHaNa.
Auto 3axBaT OCLMAI0rPaMMbl Aaxe Npu OTCYTCTBUM Tpurrepa.
Normal 3axBaT OCLUMAIOrPaMMbl TONIbKO Npu cpabaTbiBaHUK TpUrrepa.
Single 3axBaT O4HOW OCLMANOrpamMMbl Npu cpabaTbiBaHWMK Tpurrepa,
3aTem OCTaHOBKa.
100 Hc — 10 c: nosepHuTe perynatop M nau WENKHUTE KHOMKK
Pexxum u
YAepXKaHue ml, 4yToObl 334aTb WHTEpBan BpPemMeHW [0 C/eaylollero
Holdoff ==

" it
Cpa6aTbIBaHVIFI CUHXPOHU3AUNN; HAXKMUTE KHOMNKY —

Ha NaHenn UK LWENKHUTE KHOMKMN , 4yTobbl NEpPEMEeCcTUTb
Kypcop 1 BblbpaTb pa3pas, KOTOPbIA HYXKHO M3MEHUTb.
Reset YcraHoBuTb Bpema Holdoff B 3HaueHune no ymonyanuto (100 Hc).
YposeHb Tpurrepa (Trigger Level)
YpoBeHb Tpurrepa 0603HayaeT BepTUKaIbHOE NONOXKEHME TPUITEPA HA KaHane. YnpasaeHue
n oTobparkeHue:

. MosopaunBanTe pyyky Trigger Level BBepx nam BHM3, 4TObbI NepemelLaTb YPOBEHb
Tpurrepa.

. Bo Bpems HacTPOIiKM Ha SKpaHEe NOABAAETCA OPAHKEBO-KpacHasA NYHKTUPHAA INHUA,
oTO6parKaloLan NoNOKEHME TpUrrepa.

. 3HauyeHMe YPOBHA Tpurrepa otobparkaeTca B NPaBOM Yy 3KpaHa.

. Mocne 3aBepLIEHNA HAaCTPOMKM NYHKTUPHAA IMHMA UCYE3aeT.

2. Tpurrep no suaeocurHany (Video Trigger)
Tpurrep No BuAeoOCUrHany WCnonb3yetca ANA cpabaTbiBaHMA HA CTPOKaX MAM MONAX
CTaHAAPTHbIX BUAeocurHanos popmatos NTSC, PAL nan SECAM.
OcobeHHocTH pexkuma Video Trigger: B pexxume Video Trigger nHdopmauma o HacTporKax
CH1 :w@ALL

Tpurrepa oTobparkaeTca B NPaBOM HUMKHEM Yy sKpaHa. Hanpumep , 3BHAYOK MOKeT

ob603HayaTb:

o Tun Tpurrepa: Video.
o NcTouHuK Tpurrepa: CH1.
o Tun cuHxpoHusaumn: Even (4ETHbIE CTPOKM).
MeHio Video Trigger:
MeHio HacTtpoiika UHCcTpYKuumA
Single | YcTaHoBMTE TUN TPUITEPA KaHaNa KaK TpUrrep no BUAEOCUrHany.
Video
Mode
Source CH1 Bbibepute CH1 Kak UCTOYHUK TpUrrepa.
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CH2 Bbibepute CH2 Kak UCTOYHUK TpUrrepa.
NTSC Bbibepute Buaeomoaynauymo NTSC.
Modu PAL Bbibepute Buaeomoaynaumio PAL.
SECAM Bbibepute Buaeomoaynaumio SECAM.
Line CUHXPOHMU3ALUMA NO CTPOKE BUAEOCUTHANA.
Field CMHXpPOHKM3aLMA No MO0 BUAEOCUTHANA.
Odd CMHXPOHKM3ALMA NO HEYETHBIM CTPOKAM BUAEOCUTHANA.
Sync Even CvHXpOHU3aLMA MO YETHLIM CTPOKaM BUAEOCUTHANA.
CUHXpOHM3aAUMA NO  OnNpeaenéHHOM  CTPOKe  BMAEOCUTHana.
Line NO.
MNoBepHUTE py4yky M nnm KnnkHute Iana BbiIbopa HoOMepa CTPOKM.
Mode&Hold Auto 3axBaT oCUMANOrPaMMbl AarxKe Npu OTCYTCTBUM TpUrrepa.

NPaBOM HUXKHEM yrny aKpaHa. Hanpumep

(0]

O O O O

3. Tpurrep no wupuHe umnynbca (Pulse Width Trigger)
Tpurrep no wWuprMHe MMmnynbca cpabaTtbiBaeT B 3aBUCMMOCTU OT WMPUHbI UMMYyAbCa. ITOT
pPeXUM No3BoNAET 06HAPYKMBATb aHOMA/IbHbIE CUTHA/IbI, 334aBas YCN0BUA ANSA LWMPUHBI UMMNY/bCA.
OcobeHHocTH pexkuma Pulse Width Trigger:
e B pexume Pulse Width Trigger nHdopmauma o HacTpoiKax Tpurrepa otobparkaetca B

CH1:DC-[]0.00mV

Tun Tpurrepa: Pulse Width (no wupuHe umnynbca).
NcTouHuK Tpurrepa: CH1.

Tun cesa3un: DC.

MonapHocTb: Positive (nonoxutenoHas).
YposeHb Tpurrepa: 0.00mV.

MeHio Pulse Width Trigger:

MeHio Hacrtpoiika UHCcTpYKUMA
Single Pulse YcTaHOBUTE TUN TPpUITEPA KaHana Kak
Mode TpUrrep No MMMynbey.
B 1
CH1 \ b;(irfsmz:e CH1 KaK UCTOYHMK
Source PRITEPa.
Bbibepute CH2 KaK UCTOYHUK
CH2
Tpurrepa.
BnokMpoBaTb NOCTOAHHYO
. AC
Coupling DC coctasnatowwyto (DC).
MponycKaTb BCé KOMMNOHEHTbI CUTrHaNa.
Polarity BbibepuTe NonspHOCTb
When [ N L] P P
N g (nonoxkuTtenbHaa uan otTpuuatenbHas).

OWON
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BbibepuTe ycnosume no wupuHe
MMNYNbCa, UCMONb3YA PyYKy M, 4TO6bI

— |

[ *—
3a4aTb BpemA, n HaxxXmute - ¥ ——
KHOMKW naHenn gna nepemelleHmna

Kypcopa.

BEE

3axBaT OCLMANOrPaMMbl AaxKe npu
OTCYTCTBUM TpUrrepa.

3axBaT oCLUNNOTrPAMMbI TOJIbKO Npu
cpabaTbiBaHUK TpUrrepa.

3axBaT O4HOW OCLUANOTPAMMbI NPU
Single cpabaTtbiBaHUM TpUrrepa, 3aTem
OCTaHOBKa.

Mode&Hold YctaHoBuUTEe MHTepBan Bpemenn (100
Hc - 10 c) nepep cpabaTtbiBaHMEM
cnepytowero Tpurrepa. Hactpoite

Auto

Normal

_+_
Holdoff pYy4YKky M Uaun KAMKHUTE . Haxxkmute

KHOMKMW Ha naHenu , 4TObbI
nepemecTmTb Kypcop 1 BbIbpaTb
paspag AN U3MEeHEeHuUs.

4. Tpurrep no ckopocTu HapactaHua/cnaga (Slope Trigger)
Tpurrep no ckopoctu (Slope Trigger) cpabaTbiBaeT Npu AOCTUNKEHUU CUTHANA 3aAaHHOIO
nonoxurtenbHoro (rising) unu otpuuatensHoro (falling) HaknoHa B NpeAenax ykasaHHOro BpeMeHMU.

OcobeHHOCTH pexxuma Slope Trigger:
B pexume Slope Trigger nHbopmaLma o0 HaACTpOMKax Tpurrepa oTobparkaeTcA B NpPaBom

CH1: S AD.00mV
HUXHEM Yrny sKkpaHa. Hanpumep = ?
o Tun Tpurrepa: Slope.
o UcTtouHmK Tpurrepa: CHI.
o HaknoH: Rising (Bocxoaawnit).
o OnddepeHuman mexay BEPXHUM U HUXKHUM NOPOroBbiMm ypoBHAMMK: 0.00mV.
MeHto Slope Trigger:
MeHtio Hacrtpoiika UHcTpyKuMAa
Single Mode Slope YcTaHOBMTE TUN TPUITEPA KaHana Kak Tpurrep no
CKOPOCTM HapacTaHua/cnaga.
Source CH1 Bbibepute CH1 Kak MCTOYHUK TpUrrepa.
CH2 Bbibepute CH2 Kak UCTOYHUK TpUrrepa.
Slope o
Bbibop HanpasaeHMA HakIOHa (BocxogAwmMiA unm
When - .
n W HUCXOAALLMI).
27
OWON UHCTpYKUMA NOo aKkcnayaTaumm

cepua XDS3000



YCTaHOBUTE YCI0BUE HAKNOHA; MOBEPHUTE PYUKY

M nnv sl 1N HAaCTPOMKN BPEMEHU HAK/OHa.

- | -

HaxKMUTe KHOMKKU NnaHenn -~ =) yau -,
yTOObI NEPEMECTUTb KYPCOP U1 BbIOpaTb paspsas,
ANA NSMEHeHUA.

Slew Rate Slew rate = (High level - Low level) / Settings.
Threshold & Slew High level HaCTpoTTe BerHVIE’I Nopor C NOMOLLbIO py4ykn M.
Rate Low level HactpounTte HUXKHMIK NOpOr C NOMOLLbIO py4ykn M.

Slew Rate Slew rate = (High level - Low level) / Settings.

Auto | 3axBaT ocumnaorpammbl Aaxke npu oTCyTCTBMKM TpUrrepa.
Normal | 3axBaT ocumAnOrpaMMbl TONbKO Npu cpabaTbiBaHUKU TPUTTEpa.
3axBaT OAHOM OCUMANOrPaMMbl Npu cpabaTbiBaHUM Tpurrepa, 3aTem
OCTaHOBKa.
YcTtaHoBKa MHTepBasa BpemeHn (100 Hc - 10 c) nepes cpabaTbiBaHMEM

Single

Mode&Hold

_+_
Holdoff | chegytowero Tpurrepa. Hactponte pyuky M mnnu . HaxxmuTte KHOMKK
naHenu (B1eso/Bnpaso), YTobbI NePeMeCTUTL Kypcop 1 BbibpaTb paspag,
ANA NU3MEHeHus.
Reset | YcTtaHoBuTb Bpems Holdoff B 3HaueHne no ymonyaHuio (100 Hc).

5. Tpurrep no "ypesaHHbiMm" umnynbcam (Runt Trigger)
Runt Trigger cpabaTtbiBaeT Ha MMNy/bCax, KOTOPble NEPECEKAIOT OAMH YPOBEHb TPUTTEPA, HO
He AOCTUrAT 4pYroro. ITOT TUN TPUITepa UCNob3yeTca ANA 0OHAPYKEHUA aHOMaIbHbIX CUFHANOB,
TaKWX KaK HegoxoaaLme Uan 4acTMYHO CGOPMMUPOBAHHbBIE MMMY/bCbI.
OcobeHHOCTH pexkuma Runt Trigger:
B pexume Runt Trigger nHpopmauma o HacTpoKrkax Tpurrepa otobparkaetca B nNpaBom

CH1:Inl A D.O0QmV
HUXXHEM YTy 3KpaHa. Hanpumep :
o Tun Tpurrepa: Runt.
o UcTouHmK Tpurrepa: CHI.
o MonspHocTb: Positive (nonoskutenbHas).
o AnddepeHuman mexay BepXHUM U HUXKHUM noporamu: 0.00mV.

MoNOKNTENBHBIN KOPOTKUIN MMMYNbC

Bbicokuii ypoBeHb s e B S SR s e S B B e

Hu3Kkunit ypoBeHb

OTpuuaTenbHbli KOPOTKMIA MMNYNbLC
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MeHto Hacrtpoiika UHCcTpYKUuMA
Single Runt YcTaHOBUTE TUM Tpurrepa KaHana Kak Tpurrep no
Mode "ype3aHHbIM" MMnynbcam.
CH1 Bbibepute CH1 KaK UCTOYHUK TpUrrepa.
Source
CH2 Bbibepute CH2 Kak UCTOYHUK TpUrrepa.
HacTpoinTte BepxHWUI MOPOroBblt YPOBEHb C MOMOLLbIO
Up Level
Threshold PyHKM l\il D ” "
HacTponte HUMKHMIA MOPOroBblI YPOBEHb C MOMOLLbLIO
Low Level
py4ykn M mau .
Polarity
- Positive Polarity: Tpurrep cpabatbiBaeT Ha
m NONOXUTENbHbIX "ype3aHHbIX" nMnynbcax.
- Negative Polarity: Tpurrep cpabatbiBaeT Ha
:_'HL!'U': oTpuuaTe/bHbIX "ype3aHHbIX" MMNynbCcax.
Condition M 'Pﬂ'
- _ MoBepHuTe pydyky M, 4TOObI 334aTb WMPUHY MMNYAbCA.
M H Ha*kKmuTe KHOMKKW Ha NaHenn, 4yTobbl BbIbpaTb paspas ana
N3MeHeHMs.
A Ocumnnorpad 6yaeT 3axBaTbiBaTb OCLUANOIPAMMY, AaXKe
uto ecnu Tpurrep He cpabotan
N | Ocumnnorpad 3axBaTbiBaeT OCUMANONPAMMY TObKO NpuU
orra cpabaTtbiBaHUM TpUrrepa
Single Korga Tpurrep cpabartbiBaeT, ocumanorpad 3axsaTbiBaeTt
O4HY OCLMANOTPaMMy M OCTaHAB/NBAETCA
NHTepBan MoXKeT bbiTb 3a4aH B AnanasoHe ot 100 Hc Ao
Mode&Hold 10c.
_+_
Holdoff NMosepHUTe pyyky M uam , yTobbl HAacTPOUTb Bpems
WHTepBana.
HaxmuTe KHOMKM naHenn = (=) upam , 4YTOObI
nepemMecTuTb Kypcop M BbibpaTb pa3pas AN U3SMEHEHMUS.
YctaHoBuTb Bpems Holdoff B 3HaueHne no ymonuyanuto
Reset
(100 Hc).

6. Tpurrep no okHy (Windows Trigger)
Tpurrep no okHy (Windows Trigger) cpabaTbiBaeT, Koraa BXOAHOM CUrHaN nepecekaet ambo
BepxHui (high trigger level), nnbo HuxHMi (low trigger level) ypoBeHb Tpurrepa.
OcobeHHocTU pexxuma Windows Trigger:
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B pexxnme Windows Trigger nHdopmauma o HacTpOMKax TpuUrrepa otobpakaeTcs B NpaBom

CHl:alln AO.DOmV}Q
HUXHEM yrny 3KpaHa. Hanpumep :
o Tun Tpurrepa: Windows.
o UcTtouHmK Tpurrepa: CHI1.
o MonspHocTb: Positive (nonokutenbHas).
o OnddepeHuman mexay BEPXHUM U HAXKHUM NOPOroBbiMK YypoBHAMMK: 0.00mV.

MeHo Windows Trigger:
MeHio Hactpoiika UHCcTpYyKuMA
Single . YcTaHOBUTE TUN TpUITepa KaHana Kak TpUrrep mo OKHY
Windows . .
Mode (Windows Trigger).
CH1 Bbibepute CH1 KaK UCTOYHUK TpUrrepa.
CH2 Bbibepute CH2 Kak UCTOYHUK TpUrrepa.
HacTpoiTe BepxHWIA NOPOroBblA ypOBEHb C MOMOLLbIO
Up Level ap
py4ykn M mnav .
HacTpoiTe HWXHMIN NOPOroBbIA YPOBEHb C MOMOLLbHO
Low Level g
py4Yku M nnn il
- Positive  Polarity: Tpurrep cpabatbiBaeT  Ha
NONIOXKUTENbHBIX MMMYNbCAX OKHA.
“.HJ.I]'L: :Lriﬁ-‘E - Negative Polarity: Tpurrep cpabatbiBaeT Ha
OTPULATENbHBIX MMMY/bCAX OKHA.
Enter: Tpurrep cpabaTtbiBaeT, Korga CUrHan BXOAWUT B
yKa3aHHbIN AMana3oH NOPOrosbiX YPOBHEN.

nfle | UYL
nn H Exit: Tpurrep cpabaTbiBaeT, Korga CUrHan BbIXOAUT M3
b | TEEC

Source

Threshold

Polarity

Condition .
YKa3aHHOro Anana3oHa NoporoBbiX YPOBHEN.

Time: YctaHOoBMTE BpemsA yaepKaHWA CUrHana nocne
BXOAa B  YKasaHHbiM  auanasoH. Ocuunnorpad
cpabaTbiBaeT, e€CAM HAKOMJEHHOe BpemA yAepKaHuA
NpeBbIAeT YCTAHOBNEHHOE BPEMs OKHa. [lOoCTynHbIN
amanasoH: ot 30 Hc o 10 c. 3HayeHue no ymonyvaHumio: 100
HC.
Ocumnnorpad 6yaeTt 3axBaTbiBaTb OCLUMANOTPAMMY, AaXKe
ecnu Tpurrep He cpabotan
Ocumnnorpad 3axBaTbiBaeT OCLUUANOIPAMMY TONBKO MpuU
cpabaTbiBaHUK TpUrrepa

. Koraa Tpurrep cpabaTbiBaeT, ocunnnorpad 3axsaTbiBaeT
Mode&Hold Single 04HY OCLMANOTPaMMy M OCTaHaB/IMBAETCA
MHTepBan moxeT 6bITb 3ag4aH B gnanasoHe ot 100 Hc go
10c.

Auto

Normal

Holdoff
MNoBepHuUTe pydyky M unu B, ytobbI HacTpOUTL Bpems
WHTepBana.
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HaxmuTe KHOMKM naHenm “= =) uan , 4TObbI
nepemecTuTb Kypcop 1 BbIOpaTb paspas ANa U3MeHeHUs.

Reset

YctaHoBuTb Bpemsa Holdoff B 3HaueHne no ymonuyaHuio
(100 Hc).

7. Tpurrep no Taiimayty (Timeout Trigger)

Tpurrep no Ttamayty (Timeout Trigger) cpabaTbiBaeT, eciM MHTEPBAN BPEMEHU MEXAy
MOMEHTOM, KOraa BOCXOAALWMMN (MAN HUCXOZAWMMA) GPOHT MnepecekaeT ypoBEHb Tpurrepa, u
MOMEHTOM, KOrAa COCEAHUM HUCXOAALLMIA (MK BOCXOAALWMI) GPOHT NepeceKaeT YpoBEHb TPUITEPa,
npeBbllaeT YCTAaHOBNEHHOE BpeMs TalimayTa.

OcobeHHocTH pexxuma Timeout Trigger:

B perkmme Timeout Trigger nHGopmauma 0 HacTpoMKax Tpurrepa otobpakaerca B NPaBom

HUXHEM yrny aKpaHa. Hanpumep

o

o

o

o

Tun Tpurrepa: Timeout.
UcTtouHmK Tpurrepa: CHI.

®poHT: Positive (nonoxxurenbHbiii).
YpoBeHb Tpurrepa: 0.00mV (BepXHUIN NN HUMKHUIA MOPOT).
MeHto Timeout Trigger:

MeHio Hactpoiika UHCcTpYKUMA
Single . YcTaHOBWUTE TUN TpUITEepa KaHana Kak Tpurrep Mo
Timeout < 1 .
Mode TanmayTy (Timeout Trigger).
CH1 Bbibepute CH1 Kak UCTOYHUK TpUrrepa.
Source
CH2 Bbibepute CH2 Kak UCTOYHUK TpUrrepa.
HacTpoiTe Hayano namepeHuns BpeMeHu:
Edge Hayano MamepeHna npm nepecevyeHnn ypoBHA Tpurrepa
Edge x B X BOCXO4AWMM GPOHTOM CUrHaNa.
’ e Hauano M3mepeHua npu nepeceyeHmmn ypoBHa Tpurrepa
HUCXOAAWMM GPOHTOM CUTHaNa.
HacTtpoite Bpema npocTtos (Idle Time):
MWHUMaNbHOE BpPeMA NPOCTOA nepes NOMCKOM AaHHbIX,
Configure Idle Time COOTBETCTBYIOLLNX YCIOBUAM TPUITEPA.
JoctynHbin ananasoH: ot 30 Hc ao 10 c. Mo ymonyaHuio:
100 Hc.
Auto 3axBaT OCLMAIOrPaMMbl AaXKe Npu OTCYTCTBUWN TpUrrepa.
3axBaT OCUMANIOTPAaMMbl TONbKO NpU cpabaTbiBaHUM
Normal H P P P
Tpurrepa.
Single 3axBaT OAHOM oOcuUMANOrpamMmmbl MNpu cpabaTbiBaHUMU
Tpurrepa, 3aTem OCTaHOBKa.
Mode&Hold P Pa,
YctaHoBUTEe MHTepBan BpemeHn (100 Hc - 10 c) nepep,
Holdoff cpabaTtbiBaHWeM cneayoLlero Tpurrepa. Hactpoiite pyyky
M.
YctaHoBuUTb Bpema Holdoff B 3HayeHMe no ymonyaHuio
Reset
(100 Hc).
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8. Tpurrep no N-omy ¢poHTty (Nth Edge Trigger)

Ocumnnorpa¢d cpabaTbiBaeT Ha N-blii PPOHT, KOTOPbLIMN MNOABNAETCA MNOCNE 3a4aHHOrO
BpemeHu npoctos (Idle Time). Kak nokasaHo Ha pUCYHKe HUKe, ocumnnorpad aonxkeH cpaboTtatb Ha
BTOPOM HUCXOAALWMI GPOHT NOCAe BPEMEHM NPOCTOA.

Bpema npoctoa (ldle Time) pgonkHO  6bITb
P1/P2/P3/P4 < Idle Time < M,

roe:

e M — MaKcMmanbHas WUpPKUHA MMNYAbCaA.
e P1,P2, P3, P4 — wnprHa NONOKUTENIbHbIX AU OTPULLATENIbHBIX UMMY/IbCOB, YH4aCTBYHOLLUX B
noacyére.

Nth Edge Trigger cpabaTtbiBaeT Ha N-Oom ¢GpOHTE CWUrHana, KOTOPbIM MOABAAETCA nocne
3afaHHoro BpemeHu npoctoa (ldle Time). 3ToT TMN Tpurrepa nO3BOAAET aHa/M3UPOBATb
NOBTOPAOLWMECA CUTHA/bI C 3a4aHHOM CTPYKTYPOW.

OcobeHHocTu pexxuma Nth Edge Trigger:

B pexknme Nth Edge Trigger nHdpopmauna o HacTpolikax Tpurrepa otobpaxkaerca B NnpaBom

CH1:NthD ., 00mV

YCTaHOBNEHO B  AMana3oHe:

HUXKHEM yray 3KpaHa. Hanpumep , 0TobparkaeTca MHGopMaLmaA: TUN TpUrrepa
— Nth Edge, nctouHuk tpurrepa — CH1, ypoBeHb Tpurrepa — -150V (BEpPXHWUIN MU HUXKHWUI NOpPOT).

Edge Type=y
Edge Num=2
M P4
P2 [ BE—— P3 -
Pl |- - >
-« b WV ¥
P1/P2/P3/P4<Idle Time<M
MeHio Nth Edge Trigger
MeHto Hacrpoiika UHcTpyKuMA
Single Nth Edge YcTaHOBWUTE TUN TpUrrepa KaHana Kak Tpurrep no N-omy
Mode bpoHTy.
Source CH1 Bbibepute CH1 Kak UCTOYHUK TpUrrepa.
CH2 Bbibepute CH2 Kak UCTOYHUK TpUurrepa.
Tpurrep cpabatbiBaeT Ha Bocxoasawem GpPOHTE BXOAHOIo
Edge CUTHaNa, Korga YpOBEeHb HANpAXeHua pocTuraet
33aaHHOrO YPOBHA TpUrrepa.
Edge Y Tpurrep cpabaTbiBaeT Ha HUCXoAALLEM POHTE BXOAHOIO
4 i
CUTrHana, Korga YpoOBeHb HanpaXeHua pocTuraet
3a,aHHOrO YPOBHA TpUrrepa.
YcTaHOBUTE Bpemsi NpoOCToA nepes Hayanom noacyéTta
Configure Idle Time ¢dpoHTOB B perxknume Nth Edge Trigger. MoBepHUTE pyuKy
M, 4TO6bI HAaCTPOUTbL BPEMA NPOCTOA, U HAXKMUTE KHOMKM
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=2y, naHenn, 4tobbl NEpPemecTUTb Kypcop W
BblOpaTb paspsg, ANA USMEHeHMs.

DoctynHblii agnanasoH: ot 30 Hc ao 10 c.

3HayeHue no ymon4yaHuio: 100 Hc.

YcTtaHoBUTe 3HaveHMe Homepa ¢poHTa "N" gna Tpurrepa

Edge Num B pexkume Nth Edge Trigger.
Auto 3axBaT OCLMANOTPaMMbl AaXKe NPU OTCYTCTBUM TPUTTEPA.
3
Normal axeaT OCLMANOTPaMMbl TONbKO nNpu cpabaTbiBaHUM
Tpurrepa.
Single 3axBaT OAHOW OCUMANOrPaMMbl NpU  cpabaTbiBaHUM
urrepa, 3aTeM OCTaHOBKa.
Mode&Hold JPUTTEPd, 33TeM OfT
YctaHoBUTEe MHTepBan BpemeHn (100 Hc - 10 c) nepep
Holdoff CpabaTtbiBaHMEM cneaytoLero Tpurrepa. Hactpoiite pyyky
M.
YctaHoBuTb Bpemsa Holdoff B 3HaueHne no ymonuyanutio
Reset
(100 Hc).

2.4.3 NNornueckuii Tpurrep (Logic Trigger)

Logic Trigger cpabaTtbiBaeT B 3aBUCMMOCTM OT IOTMYECKOrO OTHOLLIEHWSA CUITHANOoB. ITOT TUN
TpUrrepa UCNoAb3yeTcs ANA aHanu3a CUrHaN0B, KOTOPbIE AO/IXKHbI YA0BNETBOPATb ONpeaenEHHbIM
JIOTUYECKMUM YC/IOBUAM.

OcobeHHOCTU pexxuma Logic Trigger:
B pexume Logic Trigger nHGoOpmaumnAa 0 HAacTpOMKax oTobparKaeTca B MPAaBOM HUXKHEM yray

e [ A O [ [ B8 1 CHz:H 0.00mV

9KpaHa. Hanpumep
Tun Tpurrepa: Logic.

Nornyeckunin pexkmm: AND.

KaHan CH1: BbicOKWi1 ypoBeHb, ypoBeHb Tpurrepa 0.00mV.
KaHan CH2: BbiCOKWIM ypoBeHb, ypoBeHb Tpurrepa 0.00mV.
MeHto Logic Trigger

O O O O

MeHio Hacrtpoiika UHcTpyKumA
Single . YcTaHOBWUTE TUN TPUTTEPA KaHaNa KaK 10rMYeCKUin Tpurrep
Logic g
Mode (Logic Trigger).
AND YcTaHOBUTE TIOTMYECKMI pexkum Kak U (AND).
OR YcTaHOBUTE IOTMYECKMIA pexknum Kak UIN (OR).
Logic Mode XNOR YCTaHOBUTE NOTMYECKUI PEeXMM KaK IDKBMBANEHTHOCTb
(XNOR).
YCTaHOBUTE NOTMYECKUN perknum Kak Uckntovatowee UN
XOR
(XOR).
Hactponte CH1 Kak BbICOKWUIA ypOBEHb, HU3KMIN YPOBEHD,
CH1 BbICOKMIA WAN HU3KUIA YPOBEHb, BOCXOAAWMA WU
Input Mode HUCXOAALLMIA GPOHT.
CH2 Hactponte CH2 aHanornyHo CH1.
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MpumeyaHue: Ecnn pexum Bxoga OAHOrO KaHana
YCTaHOBNEH KaK BOCXOAALWMNA WAN HUCXOAALWMN POHT,
APYroi KaHan He MOXeT ObITb HAaCTPOEH aHaNIOMMYHO.

Tpurrep cpabaTbiBaeT, Korga YCAoOBME CTaHOBMTCA

Goes True
NCTUHHbIM (True) u3 coctoAaHuA noxHoro (False).
Goes False Tpurrep cpabaTtbiBaeT, Koraa Yyc/ioBMe CTaHOBMTCA
noxkHbiM (False) n3 coctosaHua nctnHHoro (True).
Tpurrep cpabatbiBaeT, €CAn yCNoBUE OCTAETCA UCTUHHBIM
Out Mode Is True > P PP ’ y
O0NblUe 334aHHOr0 BPEMEHM.
Is True < Tpurrep cpabatbiBaeT, €CN YCNOBUE OCTAETCA UCTUHHbBIM
MeHbLUEe 3a4aHHOI0 BPEMEHMU.
Is True = Tpurrep cpabatbiBaeT, €C/N YCNOBUE OCTAETCA UCTUHHBIM
POBHO 3a4aHHOE Bpems.
Auto 3axBaT OCLMI/IOrPaMMbl AaXKe Npu OTCYTCTBUWN TpUrrepa.
3axBaT OCUMANIOTPaMMbl TONbKO NpU cpabaTbiBaHUU
Normal
Tpurrepa.
single 3axBaT OAHOW ocuuanorpammel npu  cpabaTbiBaHUK
Tpurrepa, 3aTem OCTaHOBKa.
Mode&Hold PUTTEPa,
YctaHoBUTE MHTEpBan BpemeHn (100 Hc - 10 c) nepen
Holdoff cpabaTtbiBaHMEeM cneaytoLlero Tpurrepa. Hactpoiite pyyky
M.
Reset YctaHoBuTb Bpems Holdoff B 3HaueHne no ymonyanutio

(100 Hc).
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