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1. BBegeHue
1.1. O paHHOM pyKOBOACTBE

[aHHOe pyKOBOACTBO COAEPKUT CBEAEHMA, HeobXoAMMble AN1A NPaBUAbHON 3KCNyaTauum
3anomuHatouwero USB-ocumnnorpada LOTO OSCHO2L. Moxkanyiicta, COXpaHUTE PYKOBOACTBO Ha BeCb
nepuog, sKkcnayataumm yCcTpomncTea.

MpounsBoguTeNb He HECET OTBETCTBEHHOCTM 3a Nt06ble NOBPEXKAEHMA, BOSHUKLUNE B pe3y/ibTaTe
HecobatoaeHMA AAHHOTO PYKOBOACTBA.

BHumaHue! HecobnogeHne npeaynpeKaeHnin n MHCTPYKLUMIA MOXKET NPUBECTU K NMOPaXKEHUIO
3NEeKTPUYECKMM TOKOM, BO3rOPAHUIO UK CEPLE3HOMN TPaBME, a TaKKe K HeobpaTMMOMY NOBPEXAEHUIO
yCTpOWHCTBa.

1.2. XpaHeHue u TpaHCNOPTUPOBKA

HenpasuabHaa TPAHCNOPTUPOBKA MOXKET NPUBECTU K MOBPEKAEHMIO YCTPOMCTBA. Bo nsbexkaHne
NoOBPEXKAEHMA BCErAa NEPEBO3UTE YCTPONCTBO B OPUTMHAIbBHOW YNAKOBKE.

YCTpOWCTBO cneayeT XpaHUTb B CYXOM MeCTe, 3alUMLEHHOM OT Mbl/IM U BO34ENCTBUA NPAMbIX
CO/IHEYHbIX NlyYen.

BHMmaHue! Bo3geicteme Ha yCTPOMCTBO Macna, BOAbl, raza Uau ApYyrux BELeCTB, CNOCOOHbIX BbI3BaTb
KOPPO3WMI0, HEe AOMYCKaeTCA.

1.3. YTuamnsaums

3I'IeKTpOHHOG o6opy,c|,OBaHme HE OTHOCUTCA K KOMMYHa/IbHbIM OTXO04aM U NOANEXKUT YTUIN3AL NN B
COOTBETCTBUUN C NPUMEHNMbBIMHU Tp66OBaHMﬂMM 3aKOHO4ATENDbCTBA.

2. Mepbl obecneueHus 6esonacHocTn

1. [aHHOe yCTPOMCTBO He NpeaHa3HAYeHo A/1A UCNOb30BAHUSA NOA4bMU C OrPaHUYEHHbBIMM
bU3NYECKMMMN BO3MOXKHOCTAMM, CEHCOPHBbIMU U YMCTBEHHBIMUW CMOCOOHOCTAMM.

2. Wcnonb3oBaTb yCTPOMUCTBA A€TbMW He AOMYyCKaeTcs.

3. Npwu paboTe c ycTporictBoM cneayet cobat04aTb OCTOPOXKHOCTD C LLeNblo NPeaoTBpaLLeHUA ero
NaZeHUA U NOPaXKEHNA INEKTPUYECKUM TOKOM.

4. TapameTpbl NUTAOLLEN INEKTPOCETU A0/XKHblI COOTBETCTBOBATb TEXHNUYECKMM XapaKTEPUCTUKAM
YCTPOMCTBA.

5. 0ObsaszaTtenbHo cobnoganTe NOAAPHOCTb NPU NOAKAOYEHUN.

6. Mcnonb3yiTe yCTPOMCTBO TO/IbKO A1 TECTUPOBAHMA B A0MNYCTUMOM AManasoHe.

3. KomnneKrauus

KomnneKkrauma ycrpoiicTtsa:
e USB-ocumnnorpa¢ 3anomuHatowmim LOTO OSCHO2L— 1 wr.;

e USB-kabenb — 1 wr.;
e liamepuTesnbHble Wynbl — 2 WT.;
e Mogaynb normyeckoro aHanmsaTopa — 1 wr.;
e PyKoBOACTBO MO 3KcnAyaTauum — 1 Wwr.
USB-ocuunnorpad 3anoMmmHatoLwmi, PykoBoACTBO NoO aKcnayaTaumm
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4. TexHUYeCKUe XapaKTepUCTUKHU

Xapakmepucmuku USB ocyunnozpaga

Konnyectso KaHanos 2
Monoca nponycKkaHuA 100 MT'y
YacTtoTa anckpetnsaumm |1 TBbi6 /c

BxoOdHble xapaKkmepucmuKu

3aTyxXaHWA AaT4YUKa

Pa3BA3Ka Bxoga DC, AC
BxoaHo nmnepnaHc 1 MOm, 25 nd
YcTaHOBKa

KoadpdnumeHTa 1X, 10X

MakcnmanbHOe BXxogHoe
HanpAxeHue

60 B (1 X), 600 B (10 X)

I'opuaonaanaﬂ cucmema

UHTepnonauua

NNHenHaa nam sin(x) / x

KoadppuumneHT pa3seépTKu

5Hc/ pen-60c/ pen, B 32 ananasoHax

nybuHa namsTtu

64 K6: <50 mc / aen
258 K6: 200 mc / gen
645 K6: 500 mc / gen
2M6:1c/ pen

8 M6:2c/ pen

10 M6: 10 c / pen

20 M6: 20 c/ pen

30 M6:30c/ pen

40 M6: 40 c/ pen

50 M6: 50 c/ pen

60 M6: 60 c/ pen

BepmukaneHaa cucmema

BepTunkanbHoe
paspelleHune

8 -13 bur

BxogHas
4yyBCTBMTENBHOCTH (10
AeneHumn)

20mB/ pen-2B/ pen

BxoaHol ananasoH (1 X)

+ 100 mB / pen - 5 B/ gen no nonHou wkane, 8 7 AgnanasoHax

AwnanasoH
BEPTUKANIbHOIO
CMeLeHuA

20 mB/ pen-2 mB/ pen

50 mB/ nen-5,8 mB/ nen
100 mB / gen - 8 MB / gen
200 mB / pen - 22 mB / nen
500 mB / pen - 38,8 mB / nen
1B/ pen-88,2mB/ nen

Cucmema cuHXpoHu3ayuu

Tun Tpurrepa

no socxoasaulemy / Hucxogawemy GPoHTY B 3aBUCUMOCTU OT YPOBHSA
3anycKa, W1pmMHa MMnysbca

Pexxum Tpurrepa

HEeT, OANHOYHbIN, aBTOMATUUYECKUIA, HOPMaJIbHbIN

3axsaT ocuuaorpamm
00 3anucu

1% - 99% oT pa3mepa 3axBaTa OCLUAIOTPAMM

Cucmema usmepeHus

USB-ocuunnorpad 3anoMmmHatoLwmi,
LOTO OSCHO2L
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ABTOMaTUYeECKue
n3mepeHmsa

MaKCMMyM, MMHUMYM, CPeZiHee, CpeaHEKBAAPATUYHOE 3HAYEHME,
YyacToTa, Nepunoa, NoNOXKUTENbHAA WNPUHA MMMNYAbCA, OTPULATENbHAA
WMPMHA UMNYNbCa, KOIPDULMEHT 3aN0OSIHEHUA, BPEMSA HApaCTaHus,
3HaYeHMe OT NUKA K NMUKY

OTobparkeHune 4acToTHbIX
XapaKTepUCTUK

CKAHMpPOBaHMe YacTOTbl, 3aMMUCb YaCcTOTbl NPOLECcca, JAHHbIX YBENNYEHUA
M NOCTPOEHME KPMBOI YAaCTOTHOM XapaKTePUCTUKN

KpuBana ctaTUCTUYECKUX
N3MepeHni

dBTOMaTU4eCKne namepaemole BeIM4YNHbI MOTYT 6bITb HaHECEHbI Ha
rpad)vm ANnA CTaTUCTUKUN U aHA/TN3a

®yHKuma Pass/Fail

BO3MOXHOCTb YCTAHOBKU BEPXHEIO U HUXKHETO Npenena UsSMepeHua,
CUrHannsaymna o HeMCNpaBHOCTU ANA USMEPEHHOIO CUIrHaNa

rnybokue nsmepeHus

C NOMOLLLbIO 3TOM GYHKLMM TOUYKA BO3pacTaHMA GOpMbl CUrHaNa
aBTOMATMYECKM HYMEPYeTCA U MAPKUPYETCS, @ Pa3HOCTb BPEMEHU MeEXKAY
ABYMA COCeAHMMM YNCNAaMM aBTOMATMYECKN OTObparkaeTcs

FFT 1024 - 16 K6
FFT okoHHaa ¢pyHKUmA NPAMOYrosibHaa, XeHHUHT, XaMMUHT, BaskmaH
M
aTemaTuyeckue A+B A-B A*B X-Y
bYHKUMM

Pexknm cbopa AaHHbIX

HOPMaNbHbIA PEXUM / PEXXMM BbICOKOTO paspeLleHms / pexmnm
o6HapyKeHuMA NMKoB

3anuce u socnpouseedeHue hopMbl cU2HAM08

dopmart dpanna * . 0SCXXX
rnybuHa 3anucm 50 - 450 kagpos
Pasmep daina 6 M6-20T6
Peaucmpamop 0aHHbIx

NHTepBan BbIGOPKK lcek-1y

AnavtensHocTb 3anucu

1mMnH-72y

CpaBHMTEI'I bHaA CCblJ1IKa

noAaAepXKa MnopTta nsobparkeHns B Gopme BOJIHbI U CPaBHEHMSA B
peanbHOM BpeMeHN. OH MOXET MMMNOPTUPOBATb M306parkeHns GopMmbl
CUrHana, yctaHaBAMBaTb YPOBEHb M NPO3PAYHOCTb, NepemeLlaTbCca BBEPX
N BHW3, YBENINYMBATb U YMEHbLUATb NO FOPU30HTANN U YBENMYMBATD

OJIMHY.

Modynb s102U4YeCKoc0 aHanusamopda

Konunyectso KaHanos 6
YposeHb TTL
H

M3KOoe BXo4Hoe 0-08B
HanpAaxeHue
B

bICOKOE BXO4HOEe 2-33B
HanpAaxeHue
Obuwjue xapakmepucmukxu
NHTepdelic usB

dopmat coxpaHeHus
OAHHbIX

txt, csv, excel, oscxxx, jpg

OnopHbIN BbIXOA,

1 KMy, 1.5 B, npAMoyronbHbIi BbiIxoA ¢ pabounm uuknom 50%

MNoTpebnaemasn 5B, 248 - 279 MA

MOLLHOCTb

MNoapepka

NPOrpammHOro Windows XP, 7, 8.1, 10 (32 n 64 6uTa)
obecneyeHus

USB-ocuunnorpad 3anoMmmHatoLwmi,
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roAAepiBaemble UART, RS-232 / 485 / 422, I°C, CAN, SPI

NPOTOKObI

lNonb3oBaTenbckme .

30HZb! NnoAAepKKa ABYXTOYEYHOM KaNMBpoBKM Nt06Oro TeKyLLEro 3aXKnMma
Pabouas Temnepatypa ot 0°C go 40 °C

TemnepaTtypa xpaHeHnna | ot -20 °C go 60 °C

FabapuTbl 153 x93 x 23 mm

Bec HeTTO 210r

NHTepdeiic usB

5. BHewHui Bup,

BHeLHWI BUA, yCTPOCTBA NOKA3aH Ha PUCYHKE HUXKE:

OSCHO2L

LOTO Instruments®
e

ARCEMPARK AT Sx

USB-ocuunnorpad 3anoM1HaioLLmii, PyKkoBOACTBO MO 3KcnayaTaumm
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6. NMepBoe ncnonbzosaHue OSCxxx

Mbl NocTapanuncb caenatb BUPTYaNbHbIN ocunanorpad makcMmanbHO NPocTbiM. [arke npu nepsom
NOAKNOYEHMM NONb30BaATE/b HE UCMbITAET HUKAKUX CNOXKHOCTEN. Heo6X0AMMO BbINONAHUTL
cnepytolLme onepaumu:

(1): NogkntounTe BUPTYanbHbI ocumnnorpad K MK ¢ nomouwbto USB-Kabens n3 KOMNAEKTa NOCTaBKMY,
NM60 € NOMOLLbIO aHaNOrMYHoro Kabensa BbicOKoro Kavectsa. MNpu ncnonb3oBaHUK Kabena HU3KOro
KayecTBa MOryT BO3HUKHYTb Npobsiembl CO CBA3bIO, MO0 YyCTPOMCTBO MOXKeT BoobLe He
06HapyXuTbCcA. Mpu ncnonbzoBaHnmM MK HeobxoANMMO NOAKNOYATL Kabenb K Ntobomy U3 NOpPTOB Ha
3aZHeln naHenn cuctemHoro 610Ka. MopTbl Ha NepeAHelt NaHeAn He CTOUT UCNONb30BaTb, MOCKO/bKY

OHW MOTYT UMETb NPOHAEMbI C NUTaHUEM. MPU NOAKAOYEHUMN K HOYTOYKY MCNONb3YiTe ntobble
60oKoBble USB-nopTbl HOYTOYKa.
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(2): YcTaHOBKa gpainsepa. Mpu ncnonbsoBaHnm onepaumnoHHbix cuctem Win 8.1 n Winl0 apavisep
ycTpoiictea byaeT yCTaHOBAEH aBTOMATUYECKM MPM NEPBOM NOAKAOYEeHUN ocuunnorpada. B
onepaunoHHbIX cuctemax Win XP n Win 7 32-bit yctpoiictBo 6yaeT onpeaeneHo, nocae Yero cuctema
3aNpoCUT YCTAaHOBKY ApaiiBepa. MopAaaoK yCTaHOBKM ApaliBepa 3aBUCUT OT UCMOJIb3yeMOW
onepaunoHHOM cucTemsl. MNpouecc ycTaHOBKM onucaH B pa3saenax 8.1 n 8.2.

Llﬁ7 [ 3 -

Microsoft v

Windows™ Windows7

== Windows 8 --Windows 10

(3): OTkpoiTe NO BUpTyanbHOro ocumnnorpada, HaxkmuTe KHoMKy Start Device B HUXKHEM NpaBom
yrny, Nocne Yero Ha aKpaHe NPOrpaMmbl N0 YMONYAHWUIO OTOBPa3nTCA KaHan A C HyneBoM AMHMEN NO
LEHTPY OKHa. Mpn HeobxoANMMOCTM NONb30BATENb MOMKET NEPEKNOUYNTLCA HA KaHan B. Ecan Hynesas

JIMHUA HaNPAXeHUA HaXOA4MTCA B LLEHTPE MO BEPTUKANM — BUPTyanbHbIN ocumnnorpad pabotaer
HOpPMasibHO.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBO/ACTBO MO 3KCM/yaTaLmm
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| tan Device

(4): Ucnonb3yiTe cTaHAAPTHBIN CUTHAN ANA KaAMBPOBKK, YTOObI NPOBEPUTL PAaBOTOCNOCOBHOCTb
ocumnnorpada. HekotTopble ycTPOINCTBa OCHALLEHbI AOMNONHUTE/IbHBIM KOHTAKTOM, PACMONOMKEHHbIM
pagom c asyma BNC-pasbemamu. Ha 3TOT KOHTAKT NOAQETCA TECTOBbIN MMMNY/bCHLIW CUTHAN C YacTOTOM
1 KMy v amnantygon 1.5 B. B Apyrmx ycTpomncTeax, TECTOBbIN MMMY/bCHBIN CUTHAN MOXKET N0AaBaTbCA

Ha KOHTaKT 6 pa3bema DE-15.

MpumeyaHue: iol, i02 1 i0o3 AOCTYNHbI TONbKO ANA

0SC48xx.

L4, L5 v Ext trigger HepgocTynHbl gna OSCA8xx.

1: L0
2:NC

3:i02/Ext trigger

4:i01/L5

5: Bxog KaH. B
6: Tect.curHan(1klu)

7: L1
8: DGNC

9:13

10: io3/L4
11: L2
12:3.3B
13:-5B
14:5B
15: AGND

© © © O
©@ © © 00

6

©@ © © O

e

Pasvem DE-15

Kan.A &

8
©

TecToBbI CMrHaN NO3BONAET HbICTPO NPOBEPUTb HOPMabHYO PaboTy YCTPOMCTBA NPU OTCYTCTBUMU
reHepaTopa CUrHas0B NEPEMEHHOr0 TOKa. YCTaHOBUTE Ha LWyne AefeHune x1; NnoaKaymTe ero K
KaHany A ocumnnorpada yepes BNC-pazbem 1 NPUKOCHUTECH LLLYMOM K KOHTAKTy TECTOBOrO CUrHana.
YcTaHoBUTE MacliTab no BpemeHn 1 mc perynstopom B MN0. Ha akpaHe 0To6pasnTca MMNYAbCHbIN

CUrHan.

USB-ocuunnorpad 3anoMmmHatoLwmi,
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Oscilloscope kAdvanced;

State: Live Sample Rate: 625K SPS. | FIFO size: 64K per channel

000 200 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 ms
| ch Max Min PP Freque... Average Period +Width -Wideth Dutyrate RiseTi.. Vims

| A 1476 0.000 1.476 0.996 0.738 1004.444 505497 498947 50.326  47.059  0.522
B 6447 6.102 0.098 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.035

7. OnucaHue MNO BupTyanbHoro ocuunnorpada
7.1. MOHUTOPUHT YCTPOACTBA

Mocne oTkpbiTHa MO, Ha 3KpaHe oTobpaXKaeTcs B PeKMME peasibHOro BpEMEHN COCTOSIHUE YCTPOMCTBA
OSCxxx. Mpu noaxno4eHnn yctpoiictea K USB-pasbemy MK, B N0 oTobparkaetca coobuieHne Ha CUHEM
¢doHe. MNpu dpM3mMyeckom nam NPorpammMmHOM OTKIKOYEHUM YCTPONCTBA, B 1O oTobparkaeTca coobuieHme
Ha Xentom ¢oHe.

CoeauHeHune OTCyTCTBYET - o X

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBO/ACTBO MO 3KCM/yaTaLmm
LOTO OSCHO2L 10



7.2. 3anycK U OCTaHOBKA YCTPOMCTBA

Mocne ycnewHom yCTaHOBKK ApaiBepa M NoAKAoYeHUs ycTpoincTea, MO aBToMaTUYECKM 3anycKaeT
YCTPOICTBO M aKTUBUPYET 3aXBaT OCLUANOIPAMMbI B PEXUME peasbHOro BpemeHu. Ecam ycTpoincteo
NOAK/OYEHO A0 OTKPbITUA NPOrpaMmmbl, HEOBXO4MMO BPYYHYHO 3aMyCTUTb 3aXBaT OCLLUANOIPAMMbI
KHOMKoM Start Device B HUKHEM NpPaBOM yray nporpammel, 1M6o KHonKol Enter (start/stop) Ha
Knasumatype.

Start Device

Mocne 3anycKka ycTponcTea, KHomnKa Start Device meHsaeTca Ha KHOMKy Stop Device, npu Ha*KaTun Ha
KOTOPYIO 3aXBaT OCLUUANOrPaMMbl NpeKpalLaeTca. TakKe 3axBaT NpeKpaLlaeTca Npu HaxKaTum Ha
KHonKy Mpo6en Ha KnasuaType, NMbo npu oTkAtoYeHUn USB-Kabens.

KHonka 3aI'IyCKa/OCTaHOBa OTBEYaEeT TOJ/IbKO 3a 3aXBaT OCUMNNNOTPAaMMbI B peXXnme peasibHOro
BpeMeHUn N He BINAET Ha 3aI'IyCK/OCTaHOB OI'IGp&LI,MlZ, ocywecTesnAaembixX C COXPaHEHHbIMU AaHHbIMW.
an pa60Te C COXPaAHEHHbIMU OaHHbIMU UCNONB3YKOTCA APYIrME KHOMKKU ynpaBaeHUA.

MpumeyaHue
Ecnum ycTponcTBO He ncnonb3yeTca, pekomeHayetca 3akpbiTb MO u oTKAoUMTL USB-Kabenb.

7.3. OnucaHune OKHa OCUUANOrPaMMbl

7.3.1. Ocuymnnorpamma

Ocumnnorpammbl PUCYHOTCA B COOTBETCTBYIOLLEN 061aCTU U UMEIOT Pa3/inyHbIe LBeTa A/1A UX NPOCTOM
naeHTMdmKaumm. No yMmonyaHUo UCNob3yeTca TEMHO-CMHUIA LuBeT doHa. Ocumanorpamma no KaHany
A (chA) npopucoBbiBaeTca ronybbim LBETOM, a Mo KaHany B (chB) — »kentbim useTom Sl ==l 4

7.3.2. HyneBo# ypoBeHb

Ocumnnorpammbl CTPOATCA OTHOCUTENIBHO HY/1IEBOrO YPOBHA. HyneBoi ypoBeHb COOTBETCTBYET
amnantyae 0 BO/IbT, TOYKM BblLLE 3TOTO YPOBHA — MOJIOXKUTE/IbHOE HaMNPAXKEHME, @ TOYKU HUXKE 3TOTO
YPOBHS — OTpULATENIbHOE HaNpAXKeHMe. HyneBol ypoBeHb KaXKA0ro KaHana otTobpakaeTcs
rOPU30HTa/IbHOM IMHWUEN, OTMEYEHHOM TPEYro/IbHUKOM, 32 KOTOPbI MOKHO MNOTAHYTb MbILbIO AN
nepemMeLLeHMA 3TOro YypoBHA. Homep BHYTpM TpeyrosibHMKa COOTBETCTBYET HOMEPY KaHana. Mo
YMONYAHUIO, HY/IEBOM YPOBEHb BCEX KaHA/I0B OTOOpaKaeTcsa No LEeHTPY 3KpaHa. Hynesble ypoBHU

A

KaHana A (chA) u kaHana B (chB) oKpalueHbl B CMHME U KpacHbIe LBETa COOTBETCTBEHHO: -,

HakaB Ha TPeyronbHWUK N1€BO KHOMKOW MbILIW U YAEPKUBAA €€, MOXKHO NepemeLLaTb HyNEBYH TNHUIO
BBEPX U BHU3.

USB-ocuunnorpad 3anoM1HaioLLmii, PyKOBOACTBO NO 3KCN/IyaTaLmm
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Takum 06pa3om, NONb30BATENb MOXKET CAMOCTOATE/IbHO YCTAaHAB/IMBATb Hy/IeBOM ypoBeHb. CMelleHne
HY/IeBOrO YPOBHA MOKET NOoTpeboBaTbCA NPU M3MEHEHUWN YCOBUIN OKpYKatoLLel cpeapbl (Hanpumep,
TemnepaTypbl), NM60 ANA KOPPEKTUPOBKKU, HEOBXOAMMOWN NPU CTAPEHUM aNMAPATHbIX KOMMNOHEHTOB.
KoppeKTMpoBKY Hy/N1eBOM IMHUM HEOBXOAMMO OCYLLECTBAATL MPU OTCYTCTBMM BXOLHOTO CUrHaNa.

Zero Voltage

Zero

7.4. NMNaHeNnb UHCTPYMEHTOB

ynpaBneHme OTO6pa)'I-(EHVIEM ocunnnorpammsbl ocyuwiecTsnAaeTcA KHONKamMmu Ha naHeanm MHCTPYMEHTOB,
KOTOpaA pacnosioXeHa cnpasa OT ocumuanorpammsl. lNpu HaBeaeHUM Kypcopa MbIlWKM Ha mo6y+o n3
KHOMNOK OTO6pa)'KBETCﬂ BCMNbliBaOoWwaAd NnoaCKa3kKa.

X AH

’_

7.4.1. Bua no ymonyaHuio

& A
Mpn HaKaTnn Ha KHOMKY “ ™ aKTuMBMpyeTcA 0T06pa>KeH|/|e ocumnnnorpammbl N0 ymoa4aHuio, To eCTtb K

3HAYEHUAM MO YMONYaHUIO cOpacbIBaAlOTCA HACTPOMKM PEryiaTopoB 1 MaclTab.

7.4.2. KHONKa yBeniMyeHna macwTaba

Mpw HaXKaTum Ha KHonKy@\ CUMBO KypPCOpa MbILIN M3MEHAETCA Ha NePeKpPecTme, C MOMOLLLbHO
KOoToporo BbibupaeTca 061acTb A4 yBeMYeHMA macwTaba. HaxkmuTe Ha 1eBYHO KHOMKY MbILK U
BblbepuTe Hy»KHY o6nacTb. MpK OTNYCKaHUK KHOMKK BbibpaHHaa obnactb byaeT yBennyeHa Ha Becb
3KpaH OCLMANOrPaMMbl.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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Onepau,Mﬂ yBenn4eHunA MaclwTaba MOKeT NCN0/1b30BaTbCA HECKO/IbKO pas. B pexnme I'IpM611M>KeHMF| B
npaBoOM HUXHEM yrny OTO6pa)-KaeTCF| CXEMATUYECKUI BU4 BCel ocumnnorpammsbl gna 6bICTpOFO NMOUCKa
Hy)-KHOl‘;1 obnacTu. CDyHKLI,Mﬂ NO3BONAET yBENNYNBATD mMmacwTab OA4HOBPEMEHHO NO BEPTUKAIN U
rOPU30oHTaNN. Ana yBeEANYEHUA MaclwTaba ToNbKO Mo rOpun3oHTaNN HGO6XO,CI,MMO nepemew,aTtb Mmblillb
TOZIbKO B/'IeBO/BI'IpaBO, nbo BOCNoNb30BaTbCA KHOMKoM X AXis Zoom, KOTOpaA 6y,u,eT OnncaHa ganee.

KHonka Buga no YMONYAHUIO NO3BONAET 6bICTpO C6pOCMTb MmacwTab K NMCXO4HOMY 3HA4YEHUIO.

i i o e e oot

7.4.3. NlnuHetika

[Py HaXKaTUM Ha KHOMKY © CUMBO KypPCOpa MbILUN M3MEHAETCA Ha NePeEKPecTme, C MOMOLLLbHO
KOTOpPOro BblbMpaeTca nHTepecytowan obnaactb. Ana BblaeneHns 061actn HeobxoA4MMO 3axKaTb IEBYIO
KHOMKY MbILLM, MEPEMECTUTbL KYPCOP, NOC/IE Yero OTNYCTUTb KHOMKY. MNocne BblaeNeHUA B OKHe
oTOOparKaeTca HanpsXeHWe N Bpems Mo BblaesieHHoN 061acTn. MoXKHO BbIGPaTb TO/IbKO OAHY
obnacTb, TO eCTb NpM NOBTOPEHMK ONepaLmn npegblayuiee BblaeneHme byaet copoleHo.

Bpemsa oTobparkaetcs 6enbim LBeTOM. HanpsxeHne oTobparkaeTcs LBETOM, COOTBETCTBYHOLLMM
KaHany. [laHHbI MHCTPYMEHT O4YeHb ya06eH gna bbicTporo onpeaeneHns NnepmoaoB M pasmaxa
aMnanTyapl.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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Time:1096.681 us

7.4.4. KypcopHble nsmepeHuma 1

+ |
Mpw HaXKaTUM Ha KHOMKY *—t B 061acTK OTOBpaXKeHMA OCLUUANOTPaMMbl MNOABAAIOTCA ABE 3e/1eHble
rOPU30HTaJIbHbIE JIMHUN N BEPTUKAJIbHbIE IMHUN. TPEYrOZIbHUKN MO KPasim 3TUX IMHUIN NO3BONAIOT
nepemeLlLaTb UX 418 ObICTPOro Nosy4eHMa HeobXxoAMMbIX AaHHbIX MO TOYKAM OCLM/I/IOTPaMMbI.

MpW HaXKaTUM Ha KHOMKY *— aKTUBMPYIOTCA KypCOPHbIE U3MepeHUs. B mecTe Kypcopa Mbilum
0oTObparkaeTca opaHKeEBOE NEPEKPECTME N AaHHbIE NO aMNUTYAE U BPEMEHM.

3Tn aga metoaa M3MepeHMl‘;1 ABNAKOTCA B3aMMOUCKNKOYaOWMMKN, TO eCTb HE MOTYT NCMOJ/1Ib30BAaTbCA
OAHOBpPEMEHHO. I'IepBb|171 MeToL bonee noaxogauTt onAa nsSmepeHuma 06|J.I|MX XapPaKTEPUCTUK
ocumnnorpamm, a BTOpOl‘;1 — anaonpeaeneHna 3HaAYeHU amnantyabl U BpeMmeHn B KOHKPETHbIX
TOYKax ocumnnorpammeobl.

State: Live Sample Rate: 625K SPS. | FIFO size: 64K per channel

2.00ms : 6.99ms

> ChA 237V

fammy o

™ ChA 032V

USB-ocuunnorpad 3anoM1HaioLLmii, PyKOBOACTBO NO 3KCN/IyaTaLmm
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7.4.5. KHonKa yBenmyeHna macwtaba no ocu X

KHonka | I Nno3BoNAET U3MEHUTb MacwTab no I'OpM3OHTal'IbHOﬁ ocun gnAa 6bICTpO[;1 OLUEeHKHM nepnoaa

M 4acToTbl cCUrHana. Mpu HaxkaTUM Ha KHOMKY B MPaBOM HUMKHEM Yr/ly OTOBparkaeTca cxeMaTUyYecKuii
BWUA, BCEN OCUMANONPaMMbl A5 ObICTPOro NoMcKa Hy»KHol obnacTu.

Onsa nsmeHeHua maclutaba (ToNbKO MO OCK X), 3a3KMUTE JIEBYIO KHOMKY MbILLM U MEPEMECTUTE KYpPCOop
Bnpaso/BneBo. BbibpaHHaa 061acTb NONHOCTLIO OTOBpaXkaeTca B 06,1aCTU OCLUANOrPAMMBI.

BbloeneHHaa 061acTb oTMeYaeTca ABYMA IMHUAMM Ha CXeMaTUYECKOM BUAE BCEN OCLUNNOTPaMMbl B
NPaBOM HUXKHEM YIAy.

7.4.6. KHONKa ymeHblIeHUA macwtaba

uly
0To6pa>+<aeTc;'-| TOJZIbKO NOCne yBeIM4eHnA macwTaba ocumnnorpammel. NMpu HaxaTMn Ha

KHOMKY mMacwTab ymeHblaeTtca. MacwTab MoXHO yMeHbLaTb BNAOTb 40 NOAHOro oTobparkeHuns Bcemn
OCUMINIOrPAaMMbl Ha 3KpaHe.

KHonKa

USB-ocuunnorpad 3anoMmmHatoLwmi,

PyKOBOACTBO NO 3KCN/IyaTaLmm
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7.4.7. KHONKa coxpaHeHuA

]

KHonka 1 no3sonsaeT coxpaHnTb NoNy4eHHble gaHHble B dopmarTe (.txt). Monb3osaTens MoeT
BbIOpaTb NyTb AN coxpaHeHus daiina.

7.4.8. KHONKa CHUMKaA 3KpaHa

KHOMKa == MCnoNb3yeTcs AN COXPAaHEHWUS CHMMKA 3KpaHa B GopmaTe KapTUHKM ANs Noc/ieaytowero
npocmoTpa ¥ aHanunsa. Monb3oBaTeNb MOXKET BbIbpaTh NyTb AN COXPaHeHUs palina, BBECTU UMSA
darina n BbIbpaTb ogMH U3 hopmaToB: .jpg, .bmp, 1 .gif. na coxpaHeHMA CHUMKA 3KpaHa MOXKHO
TaK)Ke BOCMNO0/1Ib30BaTbCA KOMbBUHaumen knasuw Ctrl + P.

7.4.9. KHonka FFT (BN®)

KHonka |_‘ No3BOAAET 3aMyCTUTb Npouecc bbicTporo npeobpasoBaHuns Pypbe A1 BbIbBPaHHbIX
KaHaNoB, YTO6bI NPOBECTM YAaCTOTHbIN aHaAN3 CUrHANOB.

| e Max "o pp Frequency Auaage Panod Width Wideth Duty raie Rese Time Voms
| A a2t 2185 3.985 1488 0197 567 652 338124 2867 .79 247143 1409

|8 158 0.000 1518 039% 1004 444 502 442 502 000 S0z 20000 0837
T
Y &
OOR
%04

= Color Control
sackcotor [l 133351
¢ I 522123
[] 225,255.0
« Display

cha e

cha True
3 Frequency Amplitude
¢ a1

A _Window Rectangle
8_Window  Hectangle

7.4.10. KHONKa maTemaTUYeCKUX onepaumii

= |4}
Knonka BB nossonser NpPon3BOAMTb MaTemaTUYECKMe onepaLmm C CUrHaNamm No KaHanam A n B,

Hanpumep CKNaAblBaTb CUTHA/bl, BbIYUTATb CUFHA/bI, MEPEMHOKATb CUTHA/bl U pUcoBaTb rpaduk XY
(durypbl Nluccarky). Mocne HaXKaTMA Ha KHOMKY NONb30BaTe/lb MOXKET BblOpaTb HYXKHYIO Onepaumio:

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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A+B
A-B
AxB

A_B) XY)

«A+B» — cnoxkeHune curHana KaHana A ¢ CMrHanom KaHana B. B pesynbTaTe Ha sKpaHe NOMUMO
NCXOAHbIX ocumMnnorpamm byzer oTobpakaTbcsa pe3ynbTUPYHOLLAn OCLMAIOrPaMma NypnypHOro LBeTa.

«A-B» — BbluMTaHWe cUrHANA KaHana B U3 curHana kaHana A. B pesynbTaTe Ha aKpaHe NOMUMO
NCXOAHbIX ocumManorpamm byaer oTobpakaTbcsa pesynbTMPYHOLLAA OCLMANOrPaMMa 3e/1eHOro LBeTa.

«AXxB» — nepemHOXeHWe CUrHaNoB KaHana A v KaHana B. Pe3ynbTaT oTobparkaeTca opaHKeBbiM
LBETOM.

USB-ocuunnorpad 3anoM1HaioLLmii, PyKkoBOACTBO MO 3KcnayaTaumm
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XY Plot unun ¢urypbi Jinccaxy. aHHbI perknMm No3BOAAET CPAaBHMBATb CUIHAAbl. OANH KaHan
oTobparkaeTca no ocu X, a Apyrom KaHan no ocu Y. PesynbTmpyowmin rpadmk No3BONAET paccumTaTb
B3aMMOCBA3b YaCTOTbl U Pasbl MeXAay CUrHANAMMU.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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7.4.11. KHonKa nHBepTUPOBaAHUA LBeETa

KHonka Nno3Bo/IAET MHBEPTMPOBATb LBET GoHa. TEMHbIN GOH Nyylle NoAXOAMUT ANA ANUTENbHbIX
HabAto4eHMM, MOCKO/IbKY B J@HHOM C/ly4ae Habato4aeTcAa MeHbLLUAA YCTaNoCTb OPraHoB 3peHus. benbin
$OH yaob6eH 4N1a CHATMA CHUMKOB 3KpaHa A1 OTYETOB M Noc/aeaytolein o6paboTkn nsobpaxeHus.

7.4.12. KHONKa oTob6paXKeHUa ceTKu

KHonka H NnO3BONAET OTO6pa3MTb NN CKPbITb BCMOMOraTe/IbHYHO CETKY.

-0 -+t

Peak-Detect @ High-Res@® @ Lines
“ I @ ; PWM: 50% | 1.000kHz Reset
USB-ocuunnorpad 3anoMmmHatoLwmi, PyKOBOACTBO NO 3KcnayaTauum
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KHonKa «T» onpeaenseT, Kakaa ocb byAeT ynpaBaAaTbCA KONECOM MbILM NPU HAXOXKAEHMM Kypcopa B
obnactn ocumnnorpammol. B pexkmme «T» Koneco no3BonseT TOYHO U3MEHATb MaclTab no ocu
BpemeHMU. Mpun HaXKaTUM Ha KHOMKY «T», OHa U3MEHAETCA Ha KHOMKY «chA», @ Npn NOBTOPHOM HaxaTuu
Ha KHONKy «chB», TO ecTb NpM NOBOPOTe Koneca Mbiwn byaeT n3meHATbCA macwTab no KaHany A nnu
KaHany B cooTeBeTcTBEHHO.

Kpome TOro, macwtab MOXKHO M3MEHATb NON3YHKAMM B HUXKHEM NPABOM Yr/y, OAHAKO OHU MOTYT He
oTobparkatbca Ha MK ¢ manbim aKpaHOM M paspewweHnem meHee 1280x1024.

1.000V 1.000V

B ) 9

Y

7.4.14. OT0o6parkeHne ocuMANOrpaMmmbl HA BeCb 3KpaH

Mpu HaxaTMM Ha KHOMKY «F» ocunnnorpamma byaeTt oTobparkaTbca Ha Becb 3KpaH. [aa BO3BpaTa K
npeablaywemy BUAY HaXKMUTE Ha KHOMKY eLle pas.

7.5. NepemelieHne No coxpaHeHHOI B bydepe ocumnnorpamme

Korza 3axBaT oCcLMAI0rpaMMbl MPUOCTAHOB/EH, B MPAaBOM HUKHEM YI/ly 3KpaHa oTobparkaeTca BcA
COXpaHeHHas B NaMATK ocumanorpamma. Mpu aTom, Ha CXemaTMYecKon ocuuanorpamme
0TOBPaXKaETCA NONOMKEHNE N ASIMHA YaCTU OCUMANOTPAMMbI, KOTOPas NMOKa3blBAaeTCA B OCHOBHOM OKHe.
[NvHa Nonocbl NPOKPYTKM NO3BOAAET ONPEAENNTb, KaKad YacTb COXPaHEHHOM OCLMANOrPaMMbI
oTobparkaeTca Ha aKpaHe.

Monocy NPOKPYTKM MOXKHO NepemeLLaTb KYpcopomM MblLLK Aas Bbibopa Hy»KHoM obnactn. Kpome Toro,
MOKHO NepemeLaTbca No ocuuanorpamme kHonkamu (Ctrl + <-) / (Ctrl + ->) Ha KnaBuaTtype.

RSN
TN D]

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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7.6. OnucaHne meHro

File
Save Setup
Load Setup

= Print
Print Setup

Print Preview

Exit

7.6.1. File > Save setup:

CoxpaHeHue ¢daina B popmare .set. Mpu coxpaHeHUn dainna MOXKHO BblIOpaTb NyTb A/1A COXPAHEHWA.
®ainn moxKeT 6bITb BNOCNEACTBUM 3arpy*KeH ¢ nomoubio meHto File - Load Setup.

CoxpaHalTCa cneaytowme HacTPOMKMK:

Homep Mapametp
1 MacwTtab no BpemeHu
2 MacwTtab no amnaunTyae (418 Bcex OTKPbITbIX KaHanoB)
3 CocTosaHuMe KaHana
4 3aKpbITbIN/OTKPbITLINA BXOA,

7.6.2. File = Print:

MeyaTb OCLMANOrPAMMbl HA BbIBPAaHHOM CUCTEMHOM NPUHTEpE.

7.6.3. File - Print Setup:

Bbibop napameTpos nevaTu: pasmep bymarn u popmart neyaTu.

7.6.4. File © Print Preview:

MpeaBapuTenbHbIA NPOCMOTP M306parkeHNs nepes neyatbto.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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0SC802 oscillograph

7.6.4. File - Exit:

3aKpbITME NPOrPaMMbl.

7.7. OnucaHue perynaTtopos
7.7.1 Perynatop macwtaba no BpemeHun

Bce KaHanbl BUPTYanbHOro ocumanorpada MCNo/b3yroT OAHN U TE e HAaCTPONKK BpemeHu. Mpu
n3meHeHnn macwtaba No oAHOMY KaHany, 3TU e M3MeHeHUA ByayT NPUMEHEHbI U K APYromy KaHasny.
Perynatop no3sosAeT BbIbpaTb MacwTab A4 KaXK40ro ropM3oHTanbHOro AeneHus B obnactu
ocuunnorpammbl. Takum o6pa3om, B 3aBUCUMOCTM OT MOJIOMNKEHUA PYUYKN U3MEHAIOTCA KOOPANHATI
OCY BpEMEHMW.

Mpu M3mMeHeHUM macluTaba No BpeMeHMU, YCTPOCTBO BbIOMPAET HAUAYYLLYIO YAacTOTY ANCKPETM3ALUN C
YYETOM TEKYLLEro maciutaba u namsaTH yCTPOMCTBa.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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YacTtoTa guckpetusaumm: SPS. | O6bem bydepa: 64K Ha KaHan

6.00 00 8.00 9.00
PerynsTop no3sonseT BbibupaTb Macwtab no BpemeHun ot 50 He 4o 2 ¢ (B 3aBUCMMOCTM OT Mogenu). Ha
rOPW30HTA/IbHOW OCU NOCTOAHHO OTobpaxKatoTcs 10 geneHuit, HoO BpEMEHHOW ANanasoH MeXay

AeNeHUAMU MoXKeT BbiTb 3meHeH B npeaenax ot 50/500 Hc go 2 c.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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A A reset
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7.7.2 Perynatop macwtaba BepTMKanbHO ocu

[na Kax[oro KaHana peann3oBaHbl OTAE/NIbHbIE PETYNATOPbI macwTtaba no HanpAaxXeHuto. an
M3MeHeHUN macluTaba OCYLWEeCTBNAETCA PEryIMPOBKaA NO COOTBETCTBYOWEMY KaHany. AnanasoHbl
PeryanpoBKku 3aBUCAT OT mo4eNTn yCTpOﬁCTBa.

YacTtoTta guckpertusaumumn: 625K SPS. | Pasmep 6ydepa: 64K Ha KaHan

Sample Rate: 625K SPS. | FIFO size: 64K per channel d

Mpu noBopoTe perynatopa byaeT U3MeHATbCA BEPTMKA/bHbBIA MacluTab cCOOTBETCTBYHOLLEN
ocumnnorpammol. ECiv amnanTyaa cMrHana BbIXOAUT 3a Npesesibl BEPXHEN U HUMKHEN rpaHuLbl,
3HAYMT BbIOPAH CAMLIKOM ManeHbKUi maclwtab, iMbo amnanTyaa CUrHana npeBbiaeT MakKCMManbHO
[OMYyCTMMOE 3HaYeHMe AN YCTPOMCTBA. B AJaHHOM cnyyae, Ha perynatope AN8 COOTBETCTBYHOLLErO
KaHana oTobparkaeTca KpacHbIM NpeaynpexXaatowmii 3Hak.

USB-ocuunnorpad 3anoMmmHatoLwmi, PyKoBOACTBO MO 3KcnyaTaumm
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PerynﬂTop macwTtaba no BEPTUKANUN TaKXKeE onpegenaet yCuneHne no KaHany, Takum o6pa30M npu
MeHbLEeM 3Ha4YeHNN TOYHOCTb 6y,a,eT BblLLE.

7.8. HacTpoiKku KaHanos

KaHan A v KaHan B moryT 6biTb BK/ILOYEHbI/BbIKNHOYEHbI COOTBETCTBYHOLLMMM KHOMKamu. Mpwm
BK/IIOYEHHOM KaHa/ie KHOMKM OKPaLMBaKOTCA roNybbiM UK KenTbiM LseTom. Koraa KaHan He
aKTUBMPOBAH, KHOMKM OKPaLLEHbl CEPbIM LLBETOM.

CBA3b N0 BXOAY onpeaenser oTobpakeHne curHana Ha akpaHe. Mpu oTkpbiTom Bxoge (DC) Ha aKpaHe
oTOBpaXKaeTca Kak NOCTOAHHAA, Tak M NepemeHHan coctasnaowume. Mpu 3akpbiTom Bxoge (AC) B
ocumnnorpade BHyTpeHHe OTPUNbTPOBbLIBAETCA NOCTOAHHAA cocTasaaowan DC nytem
nocaefoBaTeIbHOro NOAK/IYEHUA KO BXOAY KoHAeHcaTopa 0.1 MK®D, TO ecTb Ha 3KpaHe
oTOBpaXKaeTca TO/IbKO NepemeHHan cocTasnAwan curHana. Ceasb no sxoay (DC uam AC) Bbibupaetca
ANA Kaxaoro KaHana. Mo ymoa4aHuo MCNoAb3yeTcs OTKPbITbIN Bxog, (DC).

OTKpbITbIN BXOA, curHan Vp-p TOT e curHan, Ho ¢
MOCTOAHHBIN KOMMNOHEHT 2 B 3aKPbITbIM BXOA0M
4V 4V

NN DN AN
NAAL | NS P AT

OV P e oV \/\/ \-/\/

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBO/ACTBO MO 3KCM/yaTaLmm
LOTO OSCHO2L 25



| ——— - -

I

|

RI _L |
|

ACIDC :

|

R2 1
N aoc | !

|

|

|

1

I

|

|

I

I

GND =

R3

n=1,24

"
I
I
1
I
|
|
|
I
|
I
I
I
|
|
[
I R1=510K, R2=390K, R3=100K

7.9. 3anucb 1 BocnponsseaeHune ocUANOrpamm

®YHKUMA 3aMMCK OCLMANOTPaMM NO3BO/IAET COXPaHATbL OCLUMANOrPamMbl B Gain gna ux
nocaeAyowero aHaAnsa uam nepeaadun apyrum avuam. [na Hayana 3anmcu HaxKMuTe Ha
COOTBETCTBYIOLLYIO KHOMKY Ha AOMNOJHUTENIbHOM NaHeAn B NPaBOM YacTu 3KpaHa.

CoxpaHeHHbIn dparin byaet umeTb pacwmpeHme .OSCxxx. B kauectse umeHu daiina aBTomaTU4eCKu
noACTaBAAETCA AaTa M BpeMA Havana 3anucu. ®aitn coxpaHaeTca B nanky c MO nocne 3aBeplieHns
3anucu. Ums daiina umeet chegyrowmin BuA;:

20180822163205.0SC802

roroy

rog  mecau- yachbl- paclwmpeHune
AeHb MUHYTbI
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F\20180508Version200420180514094107.05C802

| m= |

KHonKa 3anucu

™ ™
Dy REC e REC

Ec/nv yCTPOMCTBO He 3aXBaTbiBAET AaHHbIE B TEKYLLMIA MOMEHT, KHOMKA 3aMMCK OKpalleHa CepbimM
LLBETOM, TO €CTb 3aMMCb B TAKOM COCTOSIHUW HE MOMKET BbITb 3anyleHa. Mocne 3anycka 3axsaTa
CUrHaNa KHOMKa OKpallMBaeTCsA KPpacHbIM LLBETOM, TO eCTb GpYHKLMA 3aNMCK CTaHOBUTCA AOCTYNHOW. Bo
BpeMA 3anncK KHOMKa MepL,aeT KPacHbIM LIBETOM.

Bo BpemMA 3anncun CoOXpaHAETCA He TONIbKO ocuunaorpamma, Ho 1 HaCTpOﬁKM ocu,vmnorpad)a. Bo Bpema
BocnpounssegeHnAa OT06pa)-KaeTCﬂ KaK ocumnnnorpamma, Tak n HaCTpOﬁKM YCTpOﬁCTBa (p,ame €C/1In OHU
ANHAMUYECKHU M3MeHﬂIOTCF|).

KHOMKa HacTpoekK No3BO/AET YCTAHOBWUTb YacTOTYy KagpoB ANA 3anMcu, KoTopasa BbibupaeTca
COOTBETCTBYIOLMM cnaiigepom. MoMMMO HacTOTbl KagpoB NOAb30BaTe b TaKXKe BbIbUpaTb NyTb ANA
coxpaHeHusn ¢ainos. B nepBoii CTPOYKE yKasaH NyTb MO YMOAYAHMIO, @ BO BTOPOW CTPOUKe
NoNb30BaTelb MOXKET BblIbpaTb CBOM MyTb ANA coxpaHeHus. Mpu Bbibope TpeTbei onuumn nonb3osaTeb
6yAeT yKasbiBaTb NyTb NPU KaXKA0M 3aMnycKe 3anucu.

. Setting

Setting the frames number for storage.

> 50 | OK

Video file path setting

(%) Default

O Folder | Browse. ..

() Set the save path every time you record
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Bo Bpema BocnponssedeHna 3axXxBaT CUrHaza B pexxmme peasibHOro spemeHun npnoctaHas/1IMBaeTCA.
3axBaT aBTOMATUYECKU npoAOo/1KUTCA NOCne OCTaHOBKK BOCNpounsBedeHUA.

[nAa pasnnumns BOCNPOU3BOAMMbBIX OCLMINONPAaMM OT 3aXBaTblBAEMbIX B Pea/IbHOM BPEMEHM
OCLMNNOrPAaMM UCNOb3YeTCA PasNnyHbIi GoH. Npu 3axBaTe OCUUNNOTPAMM B PEXUME peasibHOro
BpemeHu GOH OKpaLLUMBAETCSA B TEMHO-CUHUI LBET, @ NPW BOCNPOU3BEAEHMUM COXPAHEHHbIX
OCUMIIOTPAaMM — B KOPUYHEBDLIN LIBET (CM. PUCYHOK HUMKE).

®oH 60 epemsA 3axeama
ocyunnocpammel

ocyunnocpammel

Mopapok BocnponsseaeHUs ocuuanorpamm

1. HaxkmuTe Ha KHONKy

2. Haiaute u Bbibepute dpann ana BOCNpom3BeseHus.

ANA OTKPbITUA Anasnora Bbibopa dalina.

®0oH 80 8pems 80CrPoU38e0eHUs

-

"+ Open

Organize v

# Downloads
=l Recent Places

4 Libraries
< Documents
d Music
= Pictures
E Videos

% Computer
a, Local Disk (C:)
a Local Disk (D:)
. Local Disk (E:}
c.w Local Disk (F:)

New folder

-~

m

-

N
N

L

Q@v? <« Local Disk () » OSC.802 »

ame

, en-US
| 20180424174644.05C802
| 20180424174709.0SC802

.| 20180527094445.05C802
|| 20180527101427.05C802
|| 20180527222444.05C802
|} 20180528100601.05C802
|| 20180702154942.05C802
__] 20180702155231.05C802
|| 20180702162156.05C802
|| 20180702164609.05C802
|| 20180712160522.05C802

20180713163826.05C802

File name: 20180527094445.05C802

Date modi...

m

-

v |OsC802

l Open

Cancel
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3. OTKpoiiTe dpaiin 1 3anycTuTe BOCNponsBeaeHme.

4. KonnyecTBo Kagpos, coaepKalumxcs B Tekywem daine, otobparkaerca cneaytowmm obpasom:

50 XIS

B nprBeaeHHOM npumepe oblee YNCIo KaapoBs paBHAeTcA 50, NPy 3TOM B HACTOAWMIA MOMEHT
oTobpaskaetca 23-i Kaap. N8 nepeKknoveHnsa Mexay Kagpamu HaXXMUTe Ha CTPenKu BBepx/BHU3
cnpaBa OT AaHHOro NoJA, IMbo BBeAUTE HOMEP Kaapa NPsAMO B none.

5. Mocne BocnpousseaeHnn Bcex Kagpos, GOH CHOBa OKPALUMBAETCA B TEMHO-CUHUIA LBeT. JloroTmn

COCTOAHMA BOCNpon3dBeaeHNA TaKKe MeHAET LBeT C Ceporo Ha 3e/1eHbI. E@

6. lns ocTaHoBKM Bocnpoussegenus Haxmute Ha kronky M. s npuoctanosku Bocnponsseaerus

A1 OCMOTPA UM 06paboTKM M306ParKEHNA HAXKMUTE KHOMKY g

7.10. ABTOMaTUUYECKNE U3MepeHUsa

Bo BpemMA 3axBaTa CTaTUCTUKA NO CUTHANY BbIMUCNIAETCA aBTOMATUYECKHU B peXKMMeE peasibHOIro
BpemMeHn n 0To6pa>KaeTcn B 06nactu noa, OCLLMﬂﬂOFpaMMOﬁ. [aHHble 3Ha4YeHuA 0T06pa>+<ar0Tcn TONbKO
ANnA akKTUBHbLIX KaHA/10B.

|

" e L Py ) e g Noes I ial W e R m w3
AT T I 3 a4 W e od L] N o 140
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Mapamertp OnucaHue
Max MaKcrumanbHoe 3Ha4YeHne aMmnanTyabl ANA TeKyLW,ero KaHana, B
Min MMWHMMaNbHOE 3HaYeHUe aMNANTYAbl ANA TEKYLLEro KaHana, B
P-P Pasmax amnautygpl (Max — Min), B
Frequency CpeaHsAs yacToTa No TEKYLEN ocumanorpamme, Ky,
Average CpenHee HanpAaXeHWe NOo TeKyLeMy KaHany, B
Period MNepuog curHana, MKc
+/-Width WnpurHa nonontenbHoro nmnynsca npun 50-npoueHTHOM nepeceyeHmnn u
LWHWPUHA OTPMLATENBHOIO MMMNYbca NPy 50-NPOLLEHTHOM NepecevyeHnmn, MKC
Duty cycle OTHOWEHME WNPUHBI UMNYAbCa K Nnepuoay, %
Rise Time Bpemsa HapacTaHma curHana ot 5% 80 95% oT NMKOBOro 3HAYEHUA, MKC
Vrms CpenHeKkBagpaTnYeCcKoe HanpaxKeHue rno Tekywemy KaHany, B
MpumeyaHue

Ecnv Ha aKkpaHe oTobpaykaeTca meHee 1 nepuoga unm 6onee 50 nepmuoaos, B none
ANVTeNbHOCTU Nepuoaa byaeT oTobpakaTbca 3HavyeHne 0, 04HAKO 3TO He 3HAYMUT, YTO
nepuog, curHana gencrsntenbHo paseH 0.

7.11. YBenuueHHoe oTobparkeHne napameTpos

50.000% ~mr il o

i

Setting | Exension | Decade | Advanced | Compare |

""" Measurement Magnifier
{ ch&

chiA Wax x| Ma Min ® p-p Freq

: S ¢ || foe e B Peiod M ewidth B Wdth
DutyRate B RiseTime W Yrms

N 8 chi
cha Hin B - W Max Wn  EPR. Fiey

e pproperETT— B width B Width
_ @ DutyRate M RigeTime B Vs

%3 ‘ g chA Fulse count. & chB Pujse court 8

chB Duty Rate
Deep Measurement

\ Time(cha) Interval Time(chB) Interval
\ 0  DA40us 0.000us 0.140us 0.000us
1 0.300us 0.160us 0.300us 0.160us

/ 2 D.460us 0.160us 0.460us 0.160us

3 0B20us 0.160us 0.620us 0.160us

Pe3ynbTaTbl aBTOMaTMYECKUX M3MEPEHN 0TOBpaXKaloTca B NoJie noa ocumnnorpammont. OgHako,
[OCTaTOYHO YAcTO BO3HMKAIOT CUTyaLUMK, KOrAa Nosib30BaTe o HeE0bX04MMO COCPEeAOTOUUTLCA Ha
HECKO/IbKMX KOHKPETHbIX NapameTpoB. B gaHHOM c/iyyae, N0Nb30BaTelb MOXKET BblbpaTb NapameTpbl,
KOoTopble Heo6XxoaMMO oTobpakaTb B AONONHUTE/bHbIX, 4OBONbHO KPYMHbIX MNOASAX Ha
ocuunnorpamme. PyHKUMA NCNONb3YETCA OAHOBPEMEHHO C QYHKLMEN aBTOMATUYECKUX U3MEPEHUIA,

OonncaHHOM paHee.

USB-ocuunnorpad 3anoMmmHatoLwmi,

LOTO OSCHO2L

PyKoBOACTBO MO 3KCMAyaTaumm

30



7.12. MpopaBuHYTbie U3MepeHuUs

| setir| =tension | cecou

Sarrple Ratz: 2.9 5P | FFO size: 52 ¢ {,

ShAPulso saunt 4. ch Pufon sourk:

inecena Irtenval
470,000 0.000us

Tine(chB)

9700004 500000
4T0000uE SN0 el 2—]
1970000 520 000w
20000000 SI0000us

5 90000 SN00I e 5§

5 3470 000us S0 000

7 S9pomus  S01000S

5 4470 00us S00000us
4370 0000s  S0000us

®PyHKUMA aKTUBMpPYETCA BO BKNagKe Advanced B NpaBoii YacTu aKpaHa (Cm. pucyHoK). Mpu
aKTUBMPOBAHHOM GYHKUMM NPOABUHYTLIX U3MEPEHUI, NepeceyeHnsa OCLMANOrPaMMbl C HY/1EBOM
JIMHUEN aBTOMATMUYECKN HYMEPYIOTCA.

Yncno yctaHaB/IMBAEMbIX METOK 3aBUCUT OT KOHKPETHOW OcUMNN0rPammMbl. [laHHble MO MeTKam
oTobparatoTca B TabauLe B NpaBOM YacTM 3KpaHa. 3HaYEHMA BPEMEHW ANA METOK BblAENAOTCS
KPaCHbIM LBETOM.

Bo BTOpoMm cTON6LE oTOOpakaeTca 3HaYEHME BPEMEHU MEXKAY ABYMA COCEAHUMMN MapKepamm
(oTMeueHbl Ha PUCYHKe CUMHel cTpenikon). Ana NonyyYeHua AaHHbIX 3HAYEHUN, U3 TEKYLLLETO BPEMEHM
AN MapKepa BblYMTAaETCA BpemMs npeablaywero mapkepa.

7.13. Nognucm

Ona nobasneHusa noanucen Ha*KMuTe Ha NPaBYH KHOMKY MbILIX U BbIDEPUTE COOTBETCTBYIOLNIA MYHKT
B KOHTEKCTHOM MeH!0. MNMoanucy moryT bbiTb NepeaBUHYTbI B 11060e MeCTo oCcUUIIOrPamMmmbl, NPU 3TOM
ANA YKa3aHHOM TOYKM ByayT 0TO6paXKaTbCa JaHHbIE O HANPAXKEHUU N BpemeHU. MoXKHO A06aBUTb A0
10 TouekK.

Add a flozting annatation T

Clear all annotations

Reset chA zero-voitage baseline
Reset chB zero-voltage baseline

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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[NA 04MNCTKM 3KpaHa OT NOANMUCEN, HAXKMUTE NPABYIO KHOMKY MbILWM U BblbepuTe BTOPOM MYHKT B
KOHTEKCTHOM MEHI0:

Add a floating annotation

Clear all annotations

Reset chA zero-voltage baseline
Reset chB zero-voltage baseline

7.14. Tpurrepbl

Tpurrepol peannsosaHbl annapaTHo gna scex OSCxxx, Kpome mogenn 0SC48xx. B OSC48xx oTcyTcTByeT
nogaepkka CPLD, noaTomy MCnonb3yeTca NpPorpammHbiin Tpurrep. MoXXHO MCNoab3oBaTb TPUITEP No
nepeaHemy nam 3agHemy GpoHTy, NPU 3TOM A0CTYMHbI HOPMAJIbHbIN U OAHOKPATHbIN PeXMMbl
paboTbl.

Tpurrep HacTpaMBaeTCcsA B COOTBETCTBYIOWEM nose. Ana akTuBaumm Tpurrepa HeobxoaAnmo oTMETUTb
€ro raJIoyKkom.

I 2 v BFg i |
[ Toiager | 15rma || Teger | yormal

_T_t Zingl m_*_ kSingIe |

Tpurrep Mo»KeT UCNO0/Ib30BaATLCA TONbKO A/1A KaHana A, N03aTomy HeobxoAMMO noAasaTb CUrHaN
MMEHHO Ha 3TOT KaHan. Mpu akTMBaLMM TpUrrepa B NPaBOM YacTM 061aCTM OCUUANIOTPAMMbI
oTObparkaeTca TpeyrobHUK ¢ 6yKBOM «T». [JNA MU3MEHEHUA YPOBHA TPUITEPA MOXKHO NepemecTuTb
3TOT TPEYro/ibHWUK BHM3/BBEPX C MOMOLLbIO MbILLN.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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MoMMMO ypOBHA TPUITEpa, TaKXKe HacTpamMBaeTcs ycaoBme cpabaTbiBaHUsA — NO NepeaHemy Uan no
3agHemy GpoHTY. PaccmoTpum npmumep € UCNOsIb30BaHUEM HOPMA/IbHOTO TpUrrepa, cpabaTtbiBatoLero
no nepeaHemy GpoHTy. [laHHbIN TpUrrep cpabaTtbiBaeT NPy NnepeceyeHnn ocUUAIOrPamMmmMOn CHU3Y
BBEpPX 3a4aHHOro ypoBHs. [pu cpabaTtbiBaHUKM TpUrrepa oTobparkaeTca NoaHas oCUUAN0OrPamMmma,
cozeprKallan AaHHble MO CUTHANY Kak nocae, Tak n Ao cpabatbiBaHMA Tpurrepa. Ocunnnorpamma
byneT otobparkaTbca A0 cpabaTbiBaHUA CneayroLero Tpurrepa Uam oTKAOMEeHNs Tpurrepa.

OpgHoKpaTHbIN Tpurrep (Single) no3sonseT 3axBaTbiBaTb Cy4YaliHble COObITUS, HANPUMEP pe3KMe
U3MEHEHMA aMNANTYAbl ocumanorpammol. K npumepy, MOXKHO YCTAaHOBUTb YPOBEHb TPUITEPA YYTb
BbllLEe aMNANTYAbl HOPMAIbHOIO CUIHA/A, MOC/Ee Yero HaxaTtb KHonky Single. Mpu Bcnnecke curHana
BbllLe YPOBHA Tpurrepa byaeT otobparkeHa ocuMAIorpamma, CoAep Kallas Nnepros A0 1 Nocae TOUKK
cpabaTbiBaHMA Tpurrepa:

Trigger Normal

4L

T

Ecnm BCcniecku curHana HaboA4arTCs YacTo, a NO/b30BaTEN0 HYXKHO NOCTOAHHO 0TO6paXKaTb CUTrHaN
npu cpabaTbiBaHWUM TpUITepa, He0bXxoANMMO Mcnonb3oBaTb perkum Normal. Bo Bpems paboTbl Tpurrepa
CTAHOBMWTCA aKTUBHOM KHOMKa Stop, KOTopas No3BOAAET OCTaHOBUTb NpoLecc. HekoTopble
ocumnnorpadbl He MOryT paboTtaTb B JaHHOM peskume.

Trigger Stop

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBO/ACTBO MO 3KCM/yaTaLmm
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7.15. PyHKUMA nocnecBeyeHUs

[aHHasa PyHKUMA NO3BONSET HaKNa4bIBAaTb HOBblE AaHHbIE Ha CTapble AaHHble A5 aHaAu3a
KOHLLEHTPALMUN 3Heprum curHana. MNpu aktTmeMpoBaHHoM onumn Glow, ocumnnorpad nposonkaert
3axBaTbIBaTb M OTOOPAXKaTb HOBbIE JaHHbIE, O4HAKO CTapble AaHHble NPWU 3TOM He CTUPAIOTCA.
MoBTOpAIOLLMECA YYACTKM UMEIOT BoNee BbICOKYIO APKOCTb, @ YHACTKU C MEHbLUMM YUC/IOM
NOBTOPEHMUI — MEHbLUYIO APKOCTb. DYHKUMA NONE3HA A1 BU3YaslbHOrO aHaNn3a, B YaCTHOCTU ANS
aHaNM3a pacnpegenieHnn Wyma no BpeMeHu 1 NPOCTPAHCTBY, TO eCTb NpeABapuTeIbHOro aHaAn3a
C/ly4alHbIX WYMOB.

X

1.000V

chB) v 1X

1.000V
'[f.‘
(&

7.16. Pexxnmbl 3axBaTa

W e

Peak-Detect @ High-Res @

Pexm Normal

Hanbonee yacto ucnonosyemoint pexkmm. Ocumnnorpad XxpaHUT n oTobparkaeT faHHbIe B COOTBETCTBUMU
C YaCTOTOM ANCKPEeTU3aLMN.

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBO/ACTBO MO 3KCM/yaTaLmm
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Pexum Peak Detect

Ocuunnorpad Bcerga MCNoab3yeT MakCMMabHYHO HYacTOTy AMCKPETM3aLMmN ANA MOUCKa MaKCUMabHbIX
N MMHMUMA/IbHbIX 3HaYEHWUI, a 3aTemM 0TOBparkaeT MaKCMMasibHOE U MUHUMAJIbHOE 3HaYeHUs Ha
ocUMANOrPaMMme CUrHaNa A8 KaxKA0ro nooXeHns BbIBOPKMU.

Pexkum Peak Detect nydlue Bcero MCNonb30BaTh 419 06HAPYKEHUA BCNIECKOB, NPOCMOTPa O4YEHb
Y3KMX UMMY/IbCOB WU U3MEPEHUA aMNANTYAHOTO AMana3oHa Wyma. Hanpumep, ecnm pakTUuecKuii
WHTEpBaN AUCKPEeTM3aummn ocumanorpada coctasaseT 2 mc AN8 04HOMN BbIBOPKK, TO ocumnnorpad
6yAeT MCNOb30BaTb MaKCMMA/IbHYHO YacTOTY AMCKPETU3auun n byaet cobnpatb/nokasbiBaTtb 2
3HaYeHMA Kaxable 2 Mc. 3TK ABa 3HAYEHMA ABNAIOTCA MaKCUMa/lbHbIM U MUHMUMA/IbHBIM 3HaYE€HUAMM
Cpean n TOYEK AaHHbIX, OTOBPaHHbIX 338 MHTEPBaN 2 MC.

Pexxum High-Resolution

USB-ocumnnorpad 3anomMmHaroLwmi, PyKOBOACTBO MO 3KCMNyaTaLmm
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Pexkum High-Resolution npeactasnaet coboit meToa nepeanckpeTnsaLmnm, Nnpm KOTOPoOM yCcpeaHsaoTca
HECKOJ/IbKO cocenHMX BbIBOPOK ANA NONYyYeHUA ycpeAHEHHOWN BbIOOPKW. [JaHHbIN PEXMM 3HAUUTENBHO
CHUXKAeT ypPOBEHb C/Ty4alHbIX LWYMOB U NOAXOAUT ONA HENOBTOPAIOLLMXCA U O4HOKPATHbIX
ocumnnorpamm. Mo cpaBHeHUto ¢ pexxmmom Peak Detect, B pexknme High-Resolution k curHany
NPUMEHAETCA HU3KOYACTOTHAA PUNbTPALMA, KOTOPAA OTCEKAET BbICOKOYACTOTHbIE GNYKTYaLMN.

Co

. V%

\ £\
)
» /

el V.

v/ —y

CurHan Bbibopka AL \ /

Peskum cbopa AaHHbIX C BbICOKMM paspeLleHnem. \ /

CpeaHee 3HayeHMe \ /

MpumeyaHue
Mpu MCNONBb30BAHUKN 3KPAHA C HU3KMM pPa3peLleHnem, OKHO HAaCTPOEK PEXMMOB
nepemelaeTca B BKnaaky Advanced.

7.17. BepTuKanbHoe paspeweHue 8-13 6ur

PeXX1MM BbICOKOIo paspeLleHma UCNO/b3yeT NepesUCKPETM3aLNIO, B pe3y/ibTaTe Yero BepTUKabHOe
paspelleHne yBenmymeaetcs ¢ 8 6uT ao 13 6ur.

BxoAHOWM cMrHaN AUCKPETU3UPYETCA C YaCTOTOM, NPEBbILIAOLWEN MUHMMANIbHO HEOOXOAMMYIO YacToTy
AWCKpeTnsauunm Haliksucra, fs.

Hanpumep, npu ncnono3oeanum N-paspagHoro AL 6e3 nepeancKkpeTmsaumm BXO4HOM CUTHAN C
yactoToi 100 'y oumdposbiBaeTca ALM c yactoTon 200 My, (2 x 100 ly). NMpu nepegnCcKpeTU3aLUn C
KoadpodumumeHTom k = 16 TOT XKe BXxogHOMN curHan yactoton 100 My ANCKPEeTU3IMpPYETCA C YacTOTOM
3200 Ny (k x 2 x 100 l'y). Mony4yeHHble B pe3ynbTaTe NepeanckpeTnsaLmm BbiIbOpKM nogsepratorca
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HM3KOYaCTOTHOM GMAbTPALMN N AeUMMALUK C MOMOLLBIO LMdPOBOro GUAbTPA A1A YMEHbLUEHMA WYMa
KBaHTOBaHMA. CUrHan B MHTEPECYIOLEN NON0Ce YacToT He NoABepraeTca Bo3AencTemnio ¢puabTpa, B
pesynbTate Yyero nosbiwaerca SNR. YayyweHune SNR npruBoauT K nosbiweHuto apdpektmeHoct ENOB.

lpynnoBoe ycpeaHeHMe B pexkmme BbIBOPKM BbICOKOTO pa3peLleHns, 0 KOTOPOM roBOPUIOCH Bbille,
TaKXKe no cyTu AsnaeTca umobposoi dunbTpaymeit. YHem Boiwe KOIPPMUNEHT BbIBOPKK, Tem BonbLue
pa3speweHune. MNpu koapdpuumeHTe 16 paspewweHmne yayywaetca c 8 o 10 6MT. Pexkmm BbICOKOro
pa3peLlleHna He NO3BOIAET HANPAMYHO BbiObpaTb pa3speLleHne, 1 OHO ANHAMMUYECKM MEHAETCA B
3aBMCUMMOCTM OT BPEMEHHOW LWKanbl ocumnnorpada. PakTmyeckn, Nonb3oBaTeslb He 3HAET HACKO/IbKO
MOBbIWEHO pa3peLleHne U CKOJIbKO MONOC YacTOT OTOHPOLLEHO.

Bonee KpyTble PPOHTLI CMIHANA Yalle NOABEPratTCca HeJ0CTaTOMHON ANCKPETU3ALUMN B PEXKUME
BbICOKOro paspelleHus. Mpeanonoxnum, pPoHT cUrHana nsHavyanabHo MMeeT 16 Touek AMCKpeTU3aLnm.
Onsa ynydweHunna 2-6UTHOro paspelleHns HeobxoaAnMMo ycpeaHUTb Kaxaple 16 Touek. B pesynbTaTe Ha
dpoHTe ocTaeTcA TONbKO 0AHA BbI6OpKaA. [pynnoBoe ycpeaHEHWE TaKKe 3HAYNTENIbHO CHUMKaeT
4acToTy O6GHOBNEHUA OCLMUINOTPAMM.

lPynnoBoe ycpeAHEHME MOXKET YCIOBHO YBENIMUNUTD pa3pelleHne 6e3 GpakTMYeCcKoro nosblweHUA
TOYHOCTM ocumnnorpada. Hanpumep, TOYHOCTb YCUNEHUA NO NOCTOAHHOMY TOKY NPWU MCNONb30BAHUMU
annapartHoro 12-paspagHoro ALM ocunnnorpada moxet gocturatb 0,5%. MNpu ncnonbsosaHmun
MeToAa NnepeancKkpeTnsaumm U IMHEMHOrO WyMONoAaBieHnA A1A NOBbIWEHWUA pa3peLleHns
ocumnnorpada go 12 6UT TOUHOCTb YCUNEHUA NO NOCTOAHHOMY TOKY OCTAeTCA Ha YPOBHE 8-pa3psAaHOro
ALM-ocumnnorpada: £2%.

Tabnnuya 1. Bzaumocsssb mexay KoapouumeHTom nepeanckpetmnsaumm, SNR n 4ononHUTeNbHbIMM
6uTaMu paspeLLeHuns

Koadpduumenr YnyuweHue SNR (gb) JononHutenbHblie 6UTDI
nepeauckpetusauum, k pa3spewieHus
2 3 0.5
4 6 1
8 9 1.5
16 12 2
32 16 2.5
64 18 3
128 21 3.5
256 24 4
512 27 4.5
1024 30 5
2048 33 5.5
4096 36 6
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13 bit  Sample Rate: 12.5M SPS. | FIFO size: 64K per channel.
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7.18. CuHycomnpanbHana / nMHelHaA MHTepnonaumna

NHTepnonauus BbiIBOPOK 3aKNH0YAETCA B 3aM0/IHEHUM NPOMEXKYTKOB MexKay Bbibopkamu ALM nytem
BCTaBKM BblYMCNEHHbIX NO ONpeaeIeHHOMY aAroOpUTMY 3HAYEHUI, YTO MNO3BONSAET YAYYLINTb BHELIHUIA
BUA, AeTanen curHana.

Hanbosnbluasa yactoTa ANCKPETM3aUMKN B peasibHOM BpemeHun y OSCxxx bbiBaeT pa3nmyHoin. Mo
YMOJIYQHMIO UCNOJIb3YETCA CUHYCOUAAbHAA MHTepnoaauna 4x. B saHHOM ciy4vae, 4/1A 4acToTbl
80 MBbI6/c Ha KaHan AnA NAaBHOro curHana, Tpebyerca YyactoTta AMcKpeTmsaumn 320 Msbib/c.

[pyrMm AoCTYNHbIM aArTOPUTMOM UHTEPMNONALMMN ABAAETCA IMHENHAA MHTEPNONALMA MEXAY
cocegHMMM BbiIbOpKamm.

BocnpoussegeHue 100
CUHYCOMAANbHOW BO/HbI T 152 "I " ET1TN 24T

C MOMOLLLbIO CUHYCOMAANbHOM
X/X UHTepnonaumm

BocnpowussepeHne 10‘_//_ | R T
CMHYCOMAaNnbHOM BOAHbI ()

C NOMOLLbIO IMHEMHOM

WMHTEepNnoAALMK
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ANropuTM MHTEPNONALMM BbIBUpPaeTCa Ha cTpaHuue advanced MAK KHOMKOM . B MPABOM HUMKHEM
yrny OKHa. BbibpaHHbIN anroputm byaeT ncnonb3oBaTb BpeMeHHble MHTepBanbl (0,2us 1 50ns) B
YepHOM CEeKTOope Ha peryaaTope macwTtaba no BpemeHu.

3eneHble TOYKM Ha PUCYHKe - peanbHble BbiIbopKM AL, KpacHas KpuBas - OCLMANOTPaMMa,
NOCTPOEHHAsA C UCNONb30BAHMEM IMHENHOM MHTEPMNONALUN, CUHAA KPUBASA - OCLMANOrPAaMMa,
NOCTPOEHHAsA U UCNONb30BaHNEM CUHYCOMAANBbHOM MHTEPNONALUN 4X.

7.19. YacTtota 06HOBAEHMA OCUMANOrPAMMbI

HaxXMWTe Ha CMHIOKO KHOMKY B HUXKHEM NPaBOM Yr/ly OKHa NPOrpammbl A5 HACTPOMKMU YacTOTbl
06HOB/NIEHUS OCLUAIOTPAMMbI C MOMOLLLbIO MOA3YHKA. bonee BbICOKaA 4acToTa MOXKET MCNONb30BaTLCA
ONA ANCNIEEB C XOPOLIMM paspeLleHnem, YTobbl yiyuylnTb U3obparkeHue.
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8. TexHn4yeckoe O6CI'IY)KVIBaHMe U OYUCTKaA

e [lpn HOpMaNbHOW 3KCMN/yaTaL MM yCTPOMCTBO 6e30nacHoO A9 No/b30BaTeNA U He TpebyeT
CNeunanbHoOro TeXHUYECKOro 0bCnyKnBaHus.

e YCTPOWCTBO He NpeAHa3HaYeHo AN NPUMEHEHUA B HEHNaronpuUATHbIX aTMOCPEPHbIX YCIOBUAX.
OHO He ABNAETCA BOAOHENPOHULLAEMbBIM U HE SOKHO NOABEPraTbCA BO34ENCTBUIO BbICOKMX
TemnepaTyp. YCNOBMA IKCMNNyaTaL MM YCTPOMCTBA aHAaNOMMYHbI YCNOBUMAM 3KCNyaTaumm obuero
3/1eKTPOHHOro 06opyA0BaHMA, HaNnpuMep, HOYTOYKOB.

e YCTPOWCTBO He ABNAETCA BOAOHEMNPOHULAEMbIM, MO3TOMY €ro CeAyeT OUYNULLATb CyXON U MATKOM
TKaHbIO.
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