ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnaameocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bornorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
/BaHoBO (4932)77-34-06
Wxesck (3412)26-03-58
KasaHb (843)206-01-48

Mo Bonpocam npoAax u noaaepxku odbpallanTech:

KanuHuhrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypek (4712)77-13-04

Tivneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropog (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHs3a (8412)22-31-16

Mepmb (342)205-81-47
Poctos-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
Cankr-Tetepbypr (812)309-46-40
Caparos (845)249-38-78

CwmoneHck (4812)29-41-54
Coum (862)225-72-31
Crasponons (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yeha (347)229-48-12
YensabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnaenb (4852)69-52-93

cauT: http://akkm.nt-rt.ru || an. noyra: amt@nt-rt.ru

ADS-2121M Ocuunnoepacgh yugposou

2 kaHana. lNonoca nponyckanus - 100 MI'y. YactoTa guckpetnsaumm - 2 Iebib/c (1 BbI6/c Ha kaHan). Makc. namsTb
- 10 M Ha kaxgbli kaHan. BxogHoit umnegaHc: 1 MOm. KypcopHble namepenns. 20 aBTousmepeHus. Matem.
yHkumn. BI® . WHtepnonatop: nuHemHblir, Sin(x)/x. YcpeoneHue. [MukoBbin feTektop. XpaHeHue: 15
ocyunnorpamm. Mokagposbin peructpatop (1000 kagpos). MHtepdeirc: USB-host, USB-device, LAN, RS-232.
[Oucnneit: 20 cm, usetHon, TFT, 800 x 600. becnnatHoe (B koMnnekTe nocTasku) nporpammHoe obecneveHne DSO
Soft © DSO-Reader Light ¢ pacwwupeHHoin o06paboTkon curHana, BKMYas UAbTPALMIO; NpOrpamMmHoe
npopexusanue; b (10 TMnoB okoH); 3 TMNa NnepcucTeHLMmn; coxpaHenue B hopmatbl AUL, *bmp,

*wmf, *emf; MacwTabupoBaHue; HaCTPOWKY LiBETOBbIX CXEM; KYPCOPHbIE M aBTou3MepeHus. Bec: 1,82 kr. Pasmeps!:
340 x 155 x 70 mm. @Homep B l'ocpeectpe CU: 49918-12. MapaHTuiHbIN Cpok: 14 mecsues.

10101
s

Cepusa ADS-2xx1M u ADS-2xxxMV - 310 nepsble LndpoBble ocumnnorpadbl ¢ rnyouHon 3anucn 10
MUNSIMOHOB TOYEK Ha KaxAabli kaHan!!!

OpuriHanbHas Moaenb [ByXKaHanbHOro L(pOBOro 3anoMuHaroLLero ocuunnorpaga, KoTopyo MOXHO OTHECTU K
MBpuaHbIM, TaK Kak KOHCTPYKUMs npubopa HacTonbHas, HO HACTOMbKO NNOCKas, K TOMy e, npubop Moxer
pabotatb OT GaTapewn, YTO 3TO ckopee rMbpua HaCcTONMBHOMO M MOPTATUBHOO (MepeHocHoro) npubopa. Bes cepus
ADS-2xx1M n ADS-2xx1MV — 310 nepsble LugpoBsble ocumnnorpadbl ¢ raybuHoir sanucy 10 MUANMOHOB



TOYEK Ha Kaxgpblil kaHan. BcTpoeHHoe onucaHue paboTbl ¢ Npubopom — oTobpaxaeTcs Ha aKpaHe (HEBO3MOXHO
noTepsATb «PykoBOACTBO MO JKCNnyaTaLum)».

Cuctema CHMHXPOHM3aUMM - 5 TUMOB 3anycka (CPPOHT, BWUAEO, CKOPOCTb HapacTaHWs, ANUTENbHOCTb MMMYMbCa,
nooyepeaHblit 3anyck). 20 aBTOMAaTUYECKUX BWUOOB W3MEPEHW (MpeacTaBneHbl B Tabnuue Huxe). [1Ba Buaa
BecnnatHoro (B komnnekTe noctasku) nporpammHoro obecnevenns: DSO Soft n 6onee mowHoe - DSO-Reader
Light ¢ paciumperHon 0bpaboTkoit curHana, BknoYas unbTpaLmio; nporpaMmMHoe npopexusanne; brd (10 Tunos
OKOH); 3 TMNa nepcucTeHumm; coxpaHeHue B hopmatbl AUL, *bmp,

*wmf, *emf; MacluTabupoBaHmne; HaCTPOIKY LIBETOBbIX CXEM; KYPCOPHbIE N aBTOM3MEPEHNS.

KoHCTpyKTMBHO ocumnnorpad peann3oBaH B 04eHb TOHKOM MO COBPEMEHHBIM Mepkam Kopryce (BCEro 7 cM), UMeeT
HebonbLwon Bec (Bcero 1,8 Kr), yAOBGHYH KOHCTPYKUMIO HOXeEK AN [ABYX MOMOXEHWA NpuMeHeHus. LiBeTHoi
XUOKOKPUCTamNMYECKUA ancnnes akpaHa umeeT auaroHans 8" (20,3 cm) n paspeluenne 800 x 600 (65536 LeToB).
OyeHb paseuTasi cuctema  OTOOpaXeHMss M 9KpaHHOE  MEHW  [Ang  ynpaBneHus  npubopom.
HeobbluyHO peann3oBaHo mecto ans 6atapem - cHu3y. Pecypca Gatapen JOCTaTOMHO ANst aBTOHOMHOW paboThbl B
TEYEHME HECKOMbKIX YaCoB.

XapakreputcTuka 3HauyeHue

lMonoca nponyckaHus 100 MI'y
KonundyecTso kaHanos 2 + BHELUHWI 3anyck

Pexum OBbIYHbIA, NMKOBBIN JETEKTOP, YCPEAHEHNE
PeruerpaLys Makc. FuckpeTusauns 2 [BbIB/cek (1 MBbIB/CEK - 2 KaHana)

(pearnbHoe Bpems)

CB#3b M0 BX0Zy OTKPbITbIN, 3aKPbITbINA, 3EMIS

BxopaHon umnepaHc 1 MQ+2% B napannens 10 n®+5 n®

YueT ocnabneHus npobrukos  |1X, 10X, 100X, 1000X

MakcumaribHoe BxofHoe 400 Bri-n (DC + AC muk-nuK)

HanpspKkeHne
Bxo,
A Orpahin-exvte nonoce! 20 MI'u, nonHbIi AnanasoH
NponyckaHus
/130nmMpoBaHHOCTb KaHarnoB 50T 1001
10 MIy: 40 : 1
3afepxka Mexay kaHanamu 150 1

(TvnnyHoe)

0.5 Bbib/cek ~ 2 'BbIG/Cek (oamH KaHan),

Hlnana3oH 4acToTb! BbIGopKH 0.5 Bbib/cek ~ 1 'BbIG/Cek (gBa kaHana)

WnTepnonsums (sin x)/x
ny6uHa 3anucu 10 M Touek Ha KaxabIv kaHanl
MapameTpbi KoadhduumeHT passepTku 2 Hc/pen ~ 100 c/gen, ¢ warom 1~2~5
FOPU30HTasIbHOM
CUCTEMBI ﬂorpeUJHOCTb BpemMeHn +100 ppm
BbIOOPKM N BPEMEHU 3aLepPXKM
OAHOKpaTHbIA curHan: £(spems Boibopkyu + 100ppm x
[MorpeLHoCTb M3MepeHUst n3MepeHHoe 3HayeHwe + 0.6Hc)
nuTepsanos (DC~100 My) ycpeaHeHue >16: £(Bpems Bbl6opku + 100ppm x
n3MepeHHoe 3HayeHne + 0.4Hc)
MapameTpbl ALLMN 8 but
BEPTUKabHON BepTukansHoe OTKMNOHeHWe 2 mB/nen ~ 10 B/nen
CuCTEMb +1B (2 mB ~ 50 mB),

[lnanasoH cMeLLeHuns +10 B (100 mB ~ 1 B),
+100B(2B~10B)

lMonoca nponyckaHus ans
aHanorosoro nepuogunyeckoro (100 My
curHana




lMonoca nponyckaHus ans
OLHOKPAaTHOro curHana

[MonHbI Anana3oH

Hwu3ako4acToTHbIi npeaen

=5 Iy ( Ha BXofe, 3aKpbIThIn BXOA, -3dB)

Bpewms HapacTaHus (60 MI'y)

<3,5 HC (TUnNn4Hoe)

3amepeHus

MorpeluHocTb Koadh.ycunenns  (+3%
[orpeLHoCTb Ko3dh.ycunenns  [YcpeaHeHue no 16 peructpaumsm:
(ycpeaHeHus) +(3% + 0.05 gen)
KypcopHble AV n AT mexay Kypcopamu
\Vpp, Vmax, Vmin, Vtop, Vbase, Vamp, Vavg, Vrms,
ABTOMaTUYeECKME Overshoot, Preshoot, Freq, Period, Rise Time, Fall Time,

DelayA—B, DelayA—B , +Width, -Width, +Duty, -Duty

MatemaTuyeckue onepaunn

+,-, %, FFT

CoxpaHeH1e BO BHYTPEHHIOK
namsiTh

15 ocumunnorpamm

Ourypel [InanasoH

MonHbIN

Iuccaxy Crgur a3

13 rpagyca

YacToTa (TUnn4HoE)

1 k'L, NPSAMOYronbHOro cuUrHana

Cucrtema 3anycka

[nana3soH YPOBHA 3anycka

norpeUJHOCTb YPOBHA

BnokupoBka ypoBHs 3anycka
ABTOMaTyeckas yctaHoBka ypoBHs 50%

(TvnnyHoe)

3anyck no poHTy

3anyck no AnUTENbHOCTY UMMYMbCa

3aI'IyCK no BuaeocurHany

3anyck Mo CKOPOCTW HapacTaHus

[MooyepeaHbIn 3anyck

XapakTepucTuku 3HaueHe

BHYTpeHHuI 16 ieneHni OT LieHTpa 3kpaHa
EXT +600 mB
EXT/5 +3B
BHyTpeHHuI +0.3 geneHus

3anycka (TunmyHas)  EXT +(40 MB + 6% OT yTaHOBI. 3HaYEeHNS)
EXT/5 £(200mV +6% oT yTaHoBN. 3Ha4YEHNS)
100Hc~10cC

BxogHow curHan =50 Iy

HaKIoH HapacTatoLLu1K, cragaroLLyuii

4yBCTBUTENbHOCTb 0.3 peneHus
NONOXUTENbHAA NONSPHOCTb MMNYIIbCA:
> < =

ycroBue 3anpycka . ,
oTpuuaTensHas NonNsPHOCTb UMMYNbCa:
> < =

[nanasoH yCTaHOBOK 24Hc~10¢c

AnanasoH yCTaHOBOK
Pexum 3anyck ans kaHana

CH1

Pexum 3anyck ans kaHana

CH2

OCHOBHbI€ TEXHMYECKME XapaKTepUCTUKU

Oucnnen
Tun aucnnes

PaspelueHve aucnnes

KonunyecTso LiBETOB

cuctema
Anana3oH CTPOK

ycnosue 3anycka

NTSC, PAL u SECAM

1-525 (NTSC) n 1-625 (PAL/SECAM)
nonoXuTenbHas NoNspHOCTb MMMYIbCa:
> <=
oTpuuaTenbHas NonspHOCTb MMMynbCa:
> <=

24Hc~10c

Edge, Pulse, Video, Slope

Edge, Pulse, Video, Slope

anaroHanb 8", XK, TFT matpuua
800 (no ropusoHTanu) x 600 (No BepTHKanu) To4eK
65536 uBeTOB




Bbixop AnA komneHcauum I'IpOGHMKa

BbIxoaHoe HanpsbkeHne (TUNMYHoe)
YacToTa (TUnn4HoE)

WUHTepdpeiic

[Ons ceasu ¢ MK
CoxpaHeHue
Mogynb ogeH/HeroaeH

MutaHue

HanpspkeHune
MoTpebnsiemast MOLLHOCTb
npeaoxpaHuTernb

Barapes nuTanus (onuus)

Macco-rabapuTHble napameTpbl

[abapuTHbIE pas3mepb!

Bec

[abapuTHble pa3mepbl B YNakOBOYHOM Tape
BEC B YNaKOBOYHOM Tape

CmaHOapmHas KoMniekmayus

ocuunnorpad ungpoBoi
ocuumnnorpacguyeckume Lwynbl — 2 LT,
ceTeBon kabenb

USB kabenb ans nogkntoyenns k MK

MporpammHoe obecneyeHne

amnnutyga 5 B Ha Harpy3ke Gonble 1MQ.
MeaHap 1 kl'y

USB 2.0, LAN, RS-232
USB (dpopmaTbl hainios *.bmp u *.bin)
BCTpOEHHbI

100 ~ 240 Bachch. AC, 50/60 I'u, CAT Il
<24 Bt

1A, T1un, 250 B

4000 MAu/3.7B

340 mm x 155 mm x 70 mm (O*B*T)
Oxono 1.82 kr

220x110x430 mm

2,58 kr

PYKOBOACTBO M0 3KCMryaTauu (KpaTkasi MHCTPYKLMS)

o  DSO-Reader Light MporpammHoe obecneyexve ans

MOPTaTUBHbIX OcLunnorpacos

o  DSO-Soft MporpammHoe obecneyeHne ans

MOPTaTUBHbIX OcLMnnorpacos

o AULFConverter Konseptep (aitnos goopmata USB

Lab

MporpammHoe obecneyeHne B CTaHAAPTHON MOCTaBKE HE UMEET (PU3NYECKOTO HOCUTENS U MOXET ObITb 3arpyxeHo
nocne npuobpeTeHnss 1 peructpauuu npubopa C ykasaHMeM ero CepuiHoro Homepa. B crydyae yTpatbl
NporpaMMHOro  obecreyeHnst ero 3arpyska OCYLLECTBRSETCA 3a AOMonHMTENbHyl nnaty. [lporpamMmHoe
obecneyeHe MoxeT ObiTb MOCTABNEHO Ha (DU3NYECKOM HocuTene (KOMMaKT-aucKe). 3anucb MporpamMMHOro
obecrneyeHrs Ha HoCUTENb (KOMMaKT-AMCK) 1 ero A0CTaBKa OCYLLECTBNSAIOTCS 3a AONOMHUTENBHYIO0 NNaTy.

,CIononHumeanaﬂ KoMninekmauyus

e akkymynstopHas 6atapes SDS-6atapes

e CyMKa ans nepeHockn SDS bag

e [lporpammHoe obecneyvenme DSO-Reader Pro Nporpammtoe
obecneyeHune 4ns nopTaTUBHbLIX OCLMNNorpacdoB




Bbicmpoe npeobpa3zoeaHue Pypbe e ocyunnozpagax ADS-2xx1M(V)

Mpubop npeanaraet yeTbipe yHKuMm okHa ans FFT (Br®): Rectangle, Hamming, Hanning n Blackman. Kaxpgas
(DYHKLMS OKHa NpeanonaraeT KOMMPOMUCC MeXay paspeLuatoLLeit CnocobHOCTbLIO N0 YacTOTE U TOYHOCTLIO
onpegenexns amnautygsl. OT NPUOPUTETOB 3MEPEHUS U XapaKTEPUCTUK UCTOYHIKA CUrHamna 3aBUCHUT, KaKoe OKHO
cnegyeT ucnonb3oBath. PekomeHaaumm ans soibopa okHa BI® npuseneHsb! B Tabnuue.

PekomeHpauum OkHo OcobeHHOCTH
CnMMMETPUYHbIE NepexoaHble NPoLEecCh! Ui BbIBPOCHI,
Korga ypoBeHb curHana 4o v nocne cobbitus Rectangle lMpekpacHoe pa3peLLeHue no
NPaKTU4ECKN PaBHbI. (NPAMOYTONbHUK) ~ |4acToTe M HauxydLee paspeLleHne
CuHycomaanbHble KonebaHus ¢ paBHbIMU aMnIUTyaamu no amMnuTyae
1 MOCTOSIHHOW YaCcTOTOMN.




LLIMpoKOMOMOCHbIM Genblii LYM C OTHOCUTENBHO
ME[NEHHO MEHSIOLLIMMCS CMIEKTPOM.

CuHyconzanbHblit, Neproan4eckuin i y3KonoroCHbIi Hanning
Benbii Wwym. Mo cpaBHeHuto ¢ Rectangle nyyie
ACUMMETPUYHbIE NEPEXOAHbIE MPOLECChI MK BbIGPOCHI, TOYHOCTb MO YACTOTE U XyXe Mo
Korga ypoBeHb cUrHarna go v nocne cobbitns amnnuTyae
3HAYMTENBHO OTNMYATCS.
Hamming
Y XaMMUHra HecKosbKO nyuLue
AHanornyHo Hanning. paspeLLeHue No YacToTe, YeM Y
XeHHuWHra
Blackman
OpHoyacTtoTHas dpopma curHana, Ans noucka rapMoHuK Haunyuwwee paspeLueHue no
BbICLUMX MOPSAKOB. amnnuTyae, HauxyaLee no yactore

Mpw ncnonb3osaHuy B cneayeT npuaepxmBaThCs CreayoLLMX NpaBun:

1. CurHanbl, UMetLLMe COCTaBMSIOLLYI0 NMOCTOSHHOMO TOKa WKW CMELLEeHWe, MOryT CTaTb MPUYMHOW HEBEpHOW
amnnutygbl pesynetata FFT (BIN®). [ns yMeHbLUEHUS BAUSHWUS MOCTOSHHOW COCTaBnstoLlen, Heobxoanmo
BKIIOYMTb CBSA3b N0 NEPEMEHHOMY TOKY (3aKpbITbli BXOf, CBSA3b AC).

2. [INS yMeHblUEHWs BNNSHUS 6Enoro Lyma 1 noMex AMCKPeTU3aLuv Npu NepuoanYeckix cUrHanax, ucronb3ymte
PEXMM PerucTpaLui ocLmnnorpacta — ycpeaHeHue.

3. [ns otobpaxeHust Ha akpaHe pesynbtatoB FFT (BIN®) ¢ Bonbwmm AMHAMWUYECKUM OMana3oHOM UCMONb3ynTe
wkany dB. LLkana dB npwu BbIBOAE Ha 3KpaH UCMOSb3YET N0 BEPTUKANM TorapuMuyecknii Macltab.

Ocuunnorpady, cTUpalowWni rpaHb MeXxay NePeHOCHbLIMU U HaCTONbHbLIMU MOAENAMU

PaHee NpuHATO BbINO cunTaTh, YTO 3aKOHOAATENM Modbl B ocumnnorpadum ato Tektronix n Agilent Technologies. A
BCE OCTaflbHble TOMbKO MOBTOPSAKT M doroHsoT. Ho netom 2011 roga ctano SICHO, 4TO0 9TO OWwMBOYHOE
npeacTaBneHne. ITM NETOM Ha PbIHKE M3MEPUTENbHON TEXHUKM NOSBUACS NPUHLMNNAMBHO HOBBIA MO KOHCTPYKLMN



UncppoBoit 3anomuHarowmin ocumnnorpad  ADS-2061M, a yyTb nosgHee W Bca cepust, Bkmtoydas ADS- 2061MV,
ADS-2111M, ADS-2111MV, ADS-2121M, ADS-2121MV, ADS-2221M n ADS-2221MV. Ceputo aTux ocuunnorpagos
CMEIO0 MOXHO OTHECTM K TMBPMAHBIM, Tak Kak KOHCTPYKLMS Npubopa HACToMNbHas, HO HACTOMbKO NIlocKast, K TOMY Xe,
npnbop MoxeT paboTatb OT 6aTapew, YTO 3TO ckopee rMbpua HACTONBHOTO 1 NOPTATUBHOMO Npubopa.

[lns aToro npuGopa nocne ero perucTpaLum ¢ ykasaHnem CepuitHoro Homepa A0CTYMHO [1S 3arpy3Ku/MPOUTEHMS:
MporpammHoe obecneveHune

e DSO-Reader Light MporpammHoe obecneyeHne an1s nopTaTuBHbIX ocumunnorpacdos Bepeus:
1.0.2.5 [ata namenenus: 06.04.2015
e DSO-Reader Pro lNporpammHoe obecneveHne Ans nopTaTuBHbIX ocLunnorpados
Bepcus: 1.0.2.8 [ata nameHeHus: 06.04.2015
e DSO-Soft MporpammHoe obecneyeHne ans nOpTaTUBHLIX ocumnnorpacos
Bepcust: 2.0.8.26 [ata namenenns: 02.06.2015
e AULFConverter Koneptep ¢haiinos coopmata USB Lab
Bepcus: 1.0.4.4 [ata namenenus: 05.03.2014

[lokymeHTaums

o  ADS-2031/NV_2061M/MV_2071M/MV_2111M/MV_2121M/MV_2221M/MV_2322_2332 kpaTkast MHCTPYKLMS
Pepakuus: 160212 [ata uamerenus: 03.03.2016

o ADS-2031/NV_2061M/MV_2071M/MV_2111M/MV_2121M/MV_2221M/MV_2322_2332  pyKkoBOACTBO MO
akcnnyatayuu. BkntoyaeT meToauky nosepku. Pegakums: 150529 [lata namenenus: 03.03.2016

Kak npoBeputb Hannuue 3asBNeHHOW MakCMManbHOW rnyouHbl 3anncu (10 MUNNMOHOB TOYEK Ha
kaHan) B ocuunnorpadax cepuu ADS-2xxxM/ADS-2xxxMV

BapwuanT 1.

MpOoCTO MOCMOTPETHL pasmep rMyOuHbI 3an1cK B cieLpansHoi 06racTi Ha paboyeM okHe

0.000ns

M:500ns f—g.00mv |
—




Bapuanr 2.

MosHO paccuuTath rnyouHy 3anmMcy aBToMaTU4eCKM
1. Mogaaum Ha ocumnnorpad curHan ¢ reHepartopa B Buae MeaHapa ¢ yactoton 1 My,
2. HaxxmeM kHonky "Auto" Ha ocumunnorpadye 4515 NosyYeHus YyCTONYMBON KapTUHKM.

0.000ns

i M:500ns f -8.00mv
f i

3pech v B ganbHenLeM yylle npoBoanTb paboTy B pexiume oTobpaxeHus curHana Toukamu (dots)
3. Haxxmute Ha kHonky ACQUIRE ans BbI30Ba Ha 3kpaH OCHOBHOTO MEHI0 peructpaumuu. [lanee Haxmem

(byHKUMOHabHY KHOMKy H2 ans nepexoga B pexum Beibopa pasmepa namsitit 1 3aTem (OYHKLMOHANbHYK KHOMKY
F5 ans Beibopa pasmepa namstit 10 MunnmoHoB Toyek (10 M).

0.000ns

_f-8.00mv




4. OcTaHoBWUM perucTpaumio curHana. [ns atoro Haxmute kHorky Run/Stop ocuunnorpada

i
[1G3-5)
Depth:10M

1
(165./8)
Depth:10M ||

N3 PUCYyHKa BUAHO, YTO pacCToAHKE MeXAY TOYKaMu COOTBETCTBYET OQHOMY [AENEHUIO. npl/l pas3BepTke 1 Hc/pen,
TquMpacnonaramTCqupea1 HC.




6. [lanee ycTaHoBWUM pa3BepTKy Takum 06pa3oM, YToObI BECTb 3aXBaYeHHbIN CUrHAs OKas3ancs Ha dkpaHe. B Halem
cnyyae Hanbonee XopoLUO BUAEH BECh 3aXBaYeHHbI CUrHan nNpu passepTke - 5 mc/gen.

0.000ns

[ M:5.0ms [ -&.00mv
= S

B aTOM Cryyae 3axBayeHHbI CUrHan 3aHUMaeT 2 aenexus, T.e. ero anunHa 10 mMc

7. Tenepb MOXHO paccuuTaTh CKOMbKO TOYEK MOMELLAETCS B 3apPErMCTPUPOBaHHOM CUrHasne. [ins atoro AnuHy
3anucaHHoro B namsTb curHana 10 Mc enum Ha paccTosiHUe Mexay Toukamm - 1 Mc.

T.e, 10 mc/1 He = 10 MunnMOHOB ToYeK. Takum 0bpa3om, BUAHO, UTO 3asBNEHHAs MaKcMMarnbHas rnybuHa sanucu
ocyunnorpados cepun AWG cooTBETCTBYET peanbHOCTH U cocTaBnseT10 MUIMOHOB TOYEK.

Bapuanr 3.

Pacuet rny6uHbl 3anucy Ha 0CHOBE NPOrpaMMHOro obecneyeHuns
1. Mogagum Ha Bxog ocuunnorpacda CHA curHan. Ha akpaHe ocuunnorpada yBuamnm KapTUHKY aHanornyHyto
NPUBEAEHHON HIKE:

0.000ns

/-8.00mv

-2.00div

2. Bcraesum B USB-nopT 3anomuHatoLee ycTponcTso. CoxpaHuM AaHHble Ha USB-ycTponcTBo. [Ins 3TOro Haxmem



kHonky COPY . lMpouenypa coxpaHeHWs JaHHbIX MOXET 3aHSTb HECKOSTbKO CEKYHA.

Bca ganbHenwas o6pa60T|<a JaHHbIX 6yﬂ,eT NnpouncxodunTb Ha NepCoHanbHOM KOMNbOTEPE

3. B nporpamme 06paboTku CoxpaHeHHbIX AaHHbIX OT ocuyunorpada Ha nepcoHan

bHOM KOMMbOTEPE OTKPOITE

3aknagaky File n nanee nyHkr Open. BbibepuTe coxpaHeHHbIN thalin 1 NoATBEPANTE BBOA HaXaTUeM KNaBuLLK

OTKpbITb.
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4. TaK KaK Lienbto AaHHON 3afaum SBNSETCS NOATBEPXKAEHUE BO3MOXHOCTI COXPaHUTL Ha ocumunnorpade curHan ¢
rnyGuHoit 3anucu 10 MUnnnoHjd Touek, To akTyarnbHbIM CTAHOBUTCS NPEACTABNIEHUE CUTHaNa He B rpadhnyeckoil
dopme, a B Buae TabnuLpbl AaHHbIX. [1Ns npeacTaBneHus curHana B Biae TabnuLbl AaHHbIX HaXMeM Ha ukoHky Data
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5.Ha JKpaHe noAsBUTCA NpeacraBneHne AaHHbIX, NOMYYEHHbIX C ocu,vmnorpa(ba B BLUAe Ta6J'II/ILI|bI (J'II/ICTbI c1no
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6. MpokpyTUB NUCTBLI 40 KOHEYHOro (¢ Homepom 2000) MOXHO yBeauTbCs, YTO MakcumarbHas rmybuHa 3anucu
pocturaet 10 MnH. TOYeK Ha KaHan
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Mpu U3MeHeHUn ropusoHTanNbLHOW pa3BepPTKU Ha UM poBOM ocuunnorpade Ha pasHbIX
rOpM30OHTaNbHbIX pa3BepTKax HabnAaeTCsA HENOHATHOE U3MeHEeHWUe (hOPMbI OZHOTO U TOTO Xe
CurHana, B Yem npodnema?

Ha camom gene Hukakoi npobnemb Her.

[MpOCTO HYXHO Y4NTbIBATb, YTO Bbl paboTaeTe Ha LPOBOM ocumnnorpade, KoTopbli ouMdpOBbLIBAET CUrHan ¢
Pa3NNYHO YacTOTOM ANCKPETM3aLMM B 3aBMCUMOCTH OT BblBPaHHOM rOpU30HTaNbHON pa3BepTk, a 3aTeMm
COEAMHSIET NNABHOMN NMHWEN (MHTEPNONMPYET) OLMDPOBAHHBIE TOYKW, BOCCTAHABMNMBAs peasnbHyto (hopmMy curHana.
[ins npumepa nNpeanonoxuM, YTo Bbl M3MepsieTe ceTeBoe HanpshxeHne YactoTon 50 'y Ha passepTke 10 mc/gen ¢
yactoton auckpetusaumm 20 k'y (kSals).

OpauH nepuwog curHana (20 mc), oumdpoBaHHbIn B aToM pexiume, 20E-03(cek) * 20E03(1/cek) = 400 Touek. 3Toro
BMOJSIHE AOCTATOYHO, YTOObI KOPPEKTHO BOCCTAHOBUTbL M MHTEPNONMPOBAaTh CHycouay YactoToi 50 My (T.e.
nepuogom 20 mc).

HopmansHoe omobpaxeHue npu passepmke 10 mc/oen: UckaxeHue ghopmbl mo2o Xe cueHana Ha passepmke 10 ¢/den:
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Ha BTOpOM 3KpaHe pa3eepTka ycTaHoBmneHa B nonoxexue 10 c/gen, a yacToTa AUCKPETU3aLMM Ha Takoi pasBepTke
nonyuunacs 20 Bbibopok B cekyHay (20 Sa/s). T.e. Ha oguH nepuog curHana 20 mc npuwrocs: 20E-03(cek) *
20(1/cek)=0,4 TO4KM. T.e. BOCCTAHOBUTb (MHTEPMONMPOBATL MO TOYKAM) CUHYCOMAY, UMeSt MEHbLUE OJHOM TOYKU Ha
nepuos HEBO3MOXHO, NOITOMY Bbl MOMYYNNIN MeLIaHHy (T.H. "aliasing” unu noxHele 4acToTbl), 06pa3oBaHHyo
BreHnaMU n3Mepsemoit YacToTbl U YaCcTOTbl AUCKPETU3aLMN.

—0ignal Tgml —— Almasd T |

UT0oBbI KOPPEKTHO YCTaHaBNMBATbL PEXMM cbopa AaHHbIX LgpoBOro ocuunnorpada cneayeT npuaepxmeaTses
NPOCTOro NpaBwuna: YactoTa ANCKpeT13aLmm JomkHa ObiTb NO KpanHen Mepe B 5-10 pas3 Bbile YaCcTOTbI CUrHana,
TOrAa y Bac He BydeT napafoKcoB, KOTOpbIe Habo4aoTCA Ha BTOPOM 3KpaHe.

Bce a710 kacaetcs ntoboro UypoBoro ocuunnorpada, 1 HuKak He CBSA3aHO HU C €ro TUMOM, Hit C NPOBHMKaMM.



Kak 3anucatb ocuunnorpaMmmMmy Ha BHELWHKOKO namaTb?
CoxpaHeHne AaHHbIX Ha BHELUHWA HOCUTENb.

1. HaxmuTe Ha naHenu ynpasneHus ocuunnorpada kHomky «savey. Ha akpaHe npubopa ctaHeT 4OCTynHO
MEHI0 HAaCTPONKN COXPaHEHNS [aHHbIX.

2. KHonkon «H5» BbIGepUTE MECTO XPAHEHUS «BHELLHMIY .

3. KHonkon «H1» BbIGepuTe TN AaHHbIX.
Wave - ®opmat coxpaHeHus - ocuunnorpaMma
Setting - dopmaT COXpaHeHNs - yCTaHOBKM
Image - dopmart coxpaHeHust - n3obpaxeHue
Record - Pexum nokaapoBoro perucrparopa

4, Knonkoin «H2» BbIGEpUTE UCTOYHUK JaHHbIX.

KHonkon «H3» BbibepuTe 06beKT 1 BbIBOA.

6. Haxmute «H4» ans 3anycka coxpaHeHus. Ha akpaHe ocuunnorpada oTKpoeTCs OKHO, NpeanaratoLiee
3apatb UMS harna, B KOTOpbIN ByayT COXpaHeHbl JaHHbIe.

o

BpavyeHuem pykositku «Multipurpose» BbIBUPaOTCS Hy)XHbIE KNaBMLLK SKpaHHOW KraBuaTypbl. HaxaTtue Ha aTy
PYKOSITKY MPOWU3BOAMT BBOA BbibpaHoro cumeora. Mocne 3agaHns UMeHu daiina, nepemMectute Kypcop Ha 3KpaHHyH
KnaeuLy «enter» 1 HaxmuTe. [laHHbIe 3anuLwyTcs B yka3aHHbIv dain. [Janee nx MoXHO NPOCMOTPETL C MOMOLLbI0
nporpamHoro obecneyennss DSO-Reader Pro

Kakum 06pa3om MOXHO COXPaHWUTb AaHHbIe ocLuunorpammbl Ans yteHus B Excel?

CtaHgapTHO ocuunnorpad no3BonseT COXPaHUTb AaHHbIE Ha prielw namsTb B dhaitnax opmatos *.bmp v *.bin.
[ins coxpaHeHWs faHHbIX OcLUNorpamMmbl Ans NOCMeayoLero YTeHns B Excel MOXHO BOCNONb30BaTLHCA
nporpammoit DSO-Reader Light unu DSO-Reader Pro, koTopble COXpaHAT AaHHbIE OCLMNNOrpaMmbl B
copmate AUL. [lanee nonyyeHHblin ann ¢ nomolbio nporpammsl AULFConverter moxHo npeobpa3osaTth B
chopmart *.csv, KOTOpbIN YuTaeTcs nporpammoit Excel. Mpumep MOXHO NOCMOTPETL B ONUCAHNN MPUIOKEHUS
AULFConverter, 3aknaaka "lMpumeHeHne".

Kak BbINONHWTL aBTOMaTUYECKYI0 KanuepoBKy ocuunnorpaca?

Mpouenypa aBTOMATYECKON KannbpOoBKK (aBTOKanNMOPOBKY) NO3BONSET NOBLICUTL TOYHOCTL OCLMANOrpada Npyu
N3MEHeHUM TeMnepaTypbl OKpyKatoLLei cpeabl. Mpoueaypy aBTokanmbpoBku HEOBXOAMMO NPUMEHUTD AN
LOCTIKEHNS MaKCUManbHOM TOYHOCTU ocumnnorpacha Npy U3MEHEHUN TeMNepaTypbl OKpYXatoLen cpeapl =5
rpagycos Llenbcus.

[1ns BbI30Ba NpoLeaypbl aBTOMaTU4ECKON kannbposku HaxmuTe kHonky UTILITY, 3atem HaxxmuTe kHonky H1. [lanee
NOBOPOTHBIM PErynsaTtopoM Bbibepute nyHKT MeHio Adjust. MeHo aBTOMaTUYECKNX HACTPOEK BKIIOYAET credytoLime
NYHKTbI:

o Self Cal - BbI30B NpoLeaypbl aBTOMATUYECKO KannbpoBKy;
o Default - BbI30B 3aBOACKMX HACTPOEK (HACTPOEK, 3aMMUCaHHbIX B NamsaTi npubopa).

MpoLieaypa aBToKanubpoBKM crneayoLLas:

1. Tepep 3anyckom aBTOKaNMOPOBKM HEOOXOAMMO OTKIIIOUMTL NPOBHUKK N COeaMHUTENbHbIE kKabenn oT
BXOAHbIX pa3beMOB ocuunnorpada.

HaxmuTe kHonky UTILITY.

HaxmuTe kHonky H1.

[OBOPOTHBLIM perynsTopom Bbibepute anemeHT Adjust.

Haxmute kHonky H2. Ha akpaHe ocuunnorpada nosisutcs MHHOPMaLMOHHOE OKHO.

HaxmuTe kHonKy H2 ans 3anycka npoueaypbl aBTokanubpoBky Unu f1obyto Apyryko KHOMKY, eCru
npoueaypy aBToKanMbpOBKM BbINMOMHATL HE HAZO.
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MporpammHoe obecneyeHre MOXeT ObITb 3arpy)eHo nocne pernctpauumn npubopa ¢ ykasaHWeM ero CepuiHoro
(3aBopcKoro) Homepa.

DSO-Reader Light MporpammHoe o6ecneyeHne ana noptatuBHbIX ocumnnorpados lNporpamma DSO-
Reader Light cnyxut ans uteHus, 06paboTkm 1 CoXpaHeHus B ¢haiin faHHbIX U3 LMPPOBLIX 3anoMUHALLMX
ocyunnorpados.

Bepcus: 1.0.2.5 [ata usmeHenus: 06.04.2015

[laHHoe nporpaMMHoe obecneyeHne BKOYEHO B CTAHAAPTHYHIO KOMMIIEKTALWMIO U MOXET ObiTb 3arpyeHo ¢ canTta
6e3 4ONONHUTENBHOM ONNaThl B TEYEHWE Cpoka TeX. NoAAepkn npnbopa’. Mo OKOHYaHWW Cpoka TEX. MOAAEPKKN -
3a JONOSHUTENBHYIO NNarty.

DSO-Reader Pro lMporpammHoe obecneyeHune agns nopTaTMBHbIX ocuunnorpacgos

Mporpamma DSO-Reader Pro npegHasHayeHa ans npogeccoHanbHOro MCnonb30BaHUs AaHHbIX M3MEPEHUS
(ocumunnorpamm) € LUMPOKUMI BO3MOXHOCTSIMW MaTeMaTnyeckorn 06paboTku pe3ynbTaToB M3MEPEHNI U
COXpaHeHWs JaHHbIX B (hain 4ns NOpTaTUBHBIX LUMDPOBLIX 3anoMUHatoLWmx ocumunnorpadoB cepuin ADS-2xxX,
ACK-2xxx, AOC-2xxx. Peann3oBaHbl aBTOMaTU4ECKIE N3MEPEHNS, KYPCOPHbIe namepeHms ¢ 10
Nonb30BaTENbCKMMW METKaMW ANS U3MEPEHUIA 1 HaBUraLMK, BOSMOXHOCTb BblIBOpa aHann3upyeMoro yyacTka
ocyunnorpaMmbl 1 60nbLLON BbIGOP BO3MOXHOCTEN 0BpaboTKK NOMYYEHHOMO cuUrHana.

Bepcusa: 1.0.2.8 [lata nsmenenust: 06.04.2015

[laHHoe nporpamMmHoe obecneyeHmne BKIIOYEHO B AONONHATENBbHYIO KOMMEKTALMIO 1 MOXKET ObiTb 3arpyeHo ¢
caunTa nocne nokynku 3Toro NPorpamMmmHoro obecneyeHus.

DSO-Soft MporpammHoe obecneyeHne ans NOPTaTMBHLIX ocuunnorpacgos

DSO-Soft npeaHasHayeHo ans nogkntodenns ocumnnorpados ACK-2034, ACK-2067, ACK- 2167, ACK-6022,
AOC-2182, AOC-2282, a Takke ocuunnorpagoB-MynbTUMETPOB (B pexume ocuunnorpadga) ACK-2018,
ACK-2028, ACK-2068 1 ACK-2108 k nepcoHansHOMy KOMMbIOTEPY.

Bepcus: 2.0.8.26 [ata nsamenenus: 02.06.2015

[laHHoe nporpaMMHoe obecneyeHmne BKIIOYEHO B CTAHAAPTHYHO KOMMIEKTALMIO 1 MOXET ObiTb 3arpyXeHo ¢ caita
6e3 4oNONHUTENBHOM ONNaThl B TEYEHWE CpOKa TeX. NOAAEP kK npnbopa’. Mo OKoHYaHWK CPOKa TeX. NOAAEPKKY -
3a [0MOSHUTENbHYI0 NNaty.

AULFConverter KonBeptep cainos popmara USB Lab

YTunurta AULFConverter npeaHasHayeHa ans nepegayv dannos gaqHeix B oopmate AUL ( USB Lab) mexay
pasnuyHbIMK NpunoxeHuamn USB nabopatopu , a Takke ans npeobpa3oBaHus aTuX ¢ainfios B TEKCTOBbIN
copmat CSV (Comma Separated Values) n B popmat BosiHoBbIX aitios WAV.

Bepcusa: 1.0.4.4 [lata usmenenus: 05.03.2014

[laHHoe nporpamMmmHoe obecneyeHmne BKIIOYEHO B CTAHAAPTHYI0 KOMMNEKTALMIO 1 MOXET ObiTh 3arpyeHo ¢ canTa
0e3 JonoNHUTENbLHOM onnatbl.

1,ElaTy OKOHYaHMA CpoKa TeX. NoAaepXku Bawero np|/|6opa MOXXHO Y3HaTb MO KOHTAKTaM, yKka3aHHbIM HUXE.

Komnnexkmauyusi npubopa moxem bbimb usmeHeHa npoudgodumernem 6e3 npedynpexdeHus. Bece 3as8neHHbIe hyHKUUOHabHbIe
803MOXHOCMU ocmatomcs 6€3 U3MEHEHUU.

Mo Bonpocam npoAax u noaaepxku odbpallanTech:

ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaameocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bornorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
/BaHoBO (4932)77-34-06
Wxesck (3412)26-03-58
KasaHb (843)206-01-48

KanuHuhrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04

Tivneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41

cauT: http://akkm.nt-rt.ru || an. noyra: amt@nt-rt.ru

HwxHuin Hosropog (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16

Mepmb (342)205-81-47
Poctos-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
Cankr-Tetepbypr (812)309-46-40
Caparos (845)249-38-78

CwmoneHck (4812)29-41-54
Coum (862)225-72-31
Crasponons (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yeha (347)229-48-12
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnaenb (4852)69-52-93



