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ProhlaSeni o autorskych pravech

V&echna prava vyhrazena; Zadna &ast tohoto dokumentu nesmi byt reprodukovana
ani prenasena v jakékoli formé nebo jakymkoli zpusobem, elektronickym nebo
mechanickym, bez pfedchoziho pisemného souhlasu spole€nosti Hantek
Technologies Co., Ltd (dale jen ,Hantek“). Hantek si vyhrazuje vSechna prava na
Upravu tohoto dokumentu bez pfedchoziho upozornéni. Pfed zadanim objednavky
prosim kontaktujte Hantek pro nejnovéjSi verzi tohoto dokumentu. Hantek vyvinul
veSkeré usili, aby zajistil pfesnost tohoto dokumentu, ale nezaru€uje absenci chyb.
Hantek navic nepfebird zadnou odpovédnost pfi ziskavani povoleni a povoleni
jakéhokoli patentu tfetich stran, autorskych prav nebo produktu zapojeného do vztahu

k pouzivani tohoto dokumentu.
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Obecné shrnuti bezpeénosti

Prectéte si nasledujici bezpe€nostni opatfeni, abyste se vyhnuli zranéni a zabranili
poskozeni tohoto produktu nebo jakychkoli produktl, které jsou k nému spojeny.
Chcete -li se vyhnout potencidlnim rizikim, pouzijte tento produkt pouze podle
specifikace.

Udrzbu by mél provadét pouze kvalifikovany personal.

Pouzijte vhodny napéajeci kabel. Pouzivejte pouze napéjeci kabel uréeny pro tento
produkt a certifikovan pro zemi pouzivani.

Spravné pripojte a odpojte. Pripojte sondu s osciloskopem, nez je pfipojen k
meéfenym obvodim; Odpojte sondu od osciloskopu poté, co je odpojen od méfenych
obvodu.

Uzemnit produkt. Tento produkt je uzemnén uzemnovacim vodi€em napajeciho
kabelu. Aby se zabranilo elektrickému Soku, musi byt uzemnovaci vodi¢ pfipojen k
zemi. Pfed provedenim pfipojeni ke vstupnim nebo vystupnim terminaldm produktu se
ujistéte, Ze je produkt spravné uzemnén.

Pfipojte sondu spravnym zplisobem. Pozemni vedeni sondy je v pozemnim
potencialu. Nepfipojujete zemniho olova ke zvy$enému napéti.

Zkontrolujte vSechny terminalové hodnoceni. Chcete -li se vyhnout nebezpedi
pozaru nebo narazu, zkontrolujte vSechny hodnoceni a oznaceni produktu. Podrobné
informace o hodnocenich naleznete v pfiruéce produktu pred pfipojenim k produktu.
NepouZivejte bez krytl. Nepropojte tento produkt s odstranénymi kryty nebo panely.
Vyvarujte se exponovanych obvod(. Kdyz je napajeni pfitomno, nedotykejte se
exponovanych pfipojeni a komponent.

Nepracovat s podezielymi poruchami. Pokud mate podezfeni, Ze dojde k
poSkozeni tohoto produktu, nechte jej zkontrolovat kvalifikovanym servisnim
personalem.

Zajistéte dobré vétrani.
Nepracovat v mokrém/vihkém prostiedi.

Nepracujte ve vybusné atmosfére.

Udrzujte povrchy produktu cisté a suché.
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Bezpecénostni podminky a symboly

Podminky na produkt. Nasledujici terminy se mohou objevit na produktu:

Nebezpeci Predstavuje, Ze poskozeni vam muze byt zpdsobeno okamzite,
pokud provedete operaci.

Varovani Pfedstavuje to, Ze latentni Skody vam mohou byt zpGsobeny,
pokud provedete operaci.

Oznameni Predstavuje poskozeni pravdépodobné zplisobené
produktu nebo jiné vlastnosti, pokud provedte operaci.

Znaky na produktu. Na produktu se mohou objevit nasledujici znaky:

A © L+ &

Prosim, Uzemnéni Méfeni Zemnici
prectéte si Uzemnéni  bod
pFirucku

Recyklace produktu

K vyrobé tohoto zafizeni potfebujeme extrahovat a vyuzivat pfirodni zdroje. Pokud
zafizeni nemate zpét spravnym zplsobem, nékteré latky, které obsahuje, se mohou
stat Skodlivymi nebo jedovatymi prostfedim nebo lidskym télem. Abychom se vyhnuli
uvolnéni venku a minimalizaci plytvani pfirodnimi zdroji, doporu¢ujeme vam pfimérené
zavolat zpét toto zafizeni, abyste zajistili spravné zotaveni a recyklaci vétSiny

materialt v ném.
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Struény uvod do série digitalnich pamét'ovych
osciloskopu

Osciloskopy fady DSO4000BC pokryvaji Sitky pasma od 80 MHz do 250 MHz a
poskytuji v realném Case az 1GSA/s. Kromé toho maji pro snadny provoz 7 palcd
barevného LCD TFT LCD a rozhrani ve stylu Windows. A co vic, informace o nabidce
Postrezit a snadno vylepsitelna tlacitka vam umoznuji ziskat informace co nejvice pfi
meéfeni; Multifunkéni knofliky a vykonné klavesy zkratky vam pomohou uSetfit spoustu
Casu v provozu; Funkce automatického stupnice umoznuje automaticky detekovat

sinusové a ¢tvercové viny.

Model Kanalt Sitka Vzorkovaci AFG
pasma frekvence
DS04084B 4 80MHz 1GS/s -
DS04104B 4 100MHz 1GS/s -
DS04204B 4 200MHz 1GS/s -
DS04254B 4 250MHz 1GS/s -
DS04084C 4 80MHz 1GS/s ano
DS04104C 4 100MHz 1GS/s ano
DS04204C 4 200MHz 1GS/s ano
DS04254C 4 250MHz 1GS/s ano
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Kapitola 1 Uvod

4 Obecndinspekce

¢ Pripravte nastroj pro pouziti

€  Uzivatelské rozhrani

¢  Funkéni kontrola

4 Uvod do sondy
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Obecnéa inspekce

Po obdrzeni osciloskopu zkontrolujte nastroj jako nasledujici kroky:

Zkontrolujte poskozeni prepravniho kontejneru:
Udrzujte posSkozeny pfepravni kontejner nebo odpruhovaci material, dokud
nebude obsah zasilky zkontrolovan z hlediska Uplnosti a nastroj byl mechanicky a

elektricky zkontrolovan.

Zkontrolujte prislusenstvi:
PrisluSenstvi dodavané s nastrojem je uvedeno v ,pfisluSenstvi“ v této pfirucce.

Pokud je obsah nelplny nebo poSkozeny, informujte prosim franSizy.

Zkontrolujte nastroj:
V pfipadé, ze dojde k jakémukoli mechanickému poskozeni nebo vadé, nebo

nastroj nefunguje spravné nebo selhava v testech vykonu, informujte franSizy.
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Pripravte nastroj pro pouziti

Upravte podptirné nohy

Upravte podpurné nohy spravné tak, aby je pouzily jako stojany, abyste naklonili
osciloskop nahoru pro stabilni umisténi osciloskopu a také pro lepSi provoz a
pozorovani.

Pripojte napajeci kabel

Pfipojte napajeci kabel podle potfeby.

Tento osciloskop muze pfijmout 100-240 V, 45-440 Hz AC napajeni. Pouzijte napéjeci kabel

dodavany s prislusenstvim pro pfipojeni osciloskopu ke zdroji napajeni, jak je znazornéno

na obrazku nize.

P@Wer Socket

Zapnéte nastroj stisknutim spinace napajeni v levém dolnim rohu pfedniho panelu.
Pokud se nastroj nezapne, ovéite, zda je napajeci kabel pevné pfipojen. Také se

ujistéte, Ze nastroj je pfipojen k napajecimu zdroji energie.

Vypinac:

Chcete -li vypnout nastroj, stisknéte prosim prepinac napajeni.
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Struény popis predniho panelu
Obsah nize jednoduse popisuje a predstavuje predni panel a zadni ¢ast této série

digitalniho osciloskopu, takze se s touto sérii digitalniho osciloskopu dobfe seznamite

v nejkratS§im Case.

(Hantek | DS04084C

500

15 14 13 11 10 g
Univerzalni knoflik
Tlacgitko funkce
Generator tvaru viny (pouze pro rozsahy s funkci generatoru viny)
Horizontalni systém
Spoustéci systém
Tlacitko Fast Action (béh/zastaveni, single, automatické méfitko)
Vertikalni systém

Vstupni kanal externiho spoustéce

© © N o a M w0 Db PR

vstupni kanal CH1 ~ CH4 pro signal

-
o

Vystup generatoru viny

N
=

Funkce Softkeys
Tlagitko nabidky

e
w N

Termindl kompenzace sondy

.
E

USB Port

-
o

Tlacitko napajeni
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Uzivatelské rozhrani

Tato ¢ast zpUsobi, Ze pfed pouzitim porozumite pfedni operacni panel této fady digitalniho
osciloskopu.

11 10 9

Obréazek 1-2 Displej rozhrani

1. Hantek logo
2. Spusténi stavu
Auto: Osciloskop pracuje v automatickém rezimu a ziskava prabéhy v
nepfitomnosti spoustécu.
PFipraveno: Byla ziskana vSechna pfedem spusténa data a osciloskop je
pfipraven pfijmout spoust.
Roll: Osciloskop ziskava a neustale zobrazuje data tvaru viny v rezimu role.
STOP: Osciloskop prestal ziskavat data tvaru viny.
3. Cteni ukazuje nastaveni hlavni &asové zakladny.

4.  Ukazkova frekvence.

5. Okno hlavniho €asového zakladny.
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Casovy spoustéd
Uroven spoustéce, éteni fekne spoustéci troveri.

Provozni nabidka zobrazuje rdzné informace pro pfislusné funkce.

© ©o N o

Pokud se tato ikona rozsviti/aktivni, znamena to, ze USB disk byl pfipojen.
10. Pokud se tato ikona rozsviti/aktivni, znamena to, Ze generator vin funguje.
11. Informace o vazbé, Sifce pasma a Volt/div CH1 ~ CH4.

12. Marker kanalu.

13. Okno zobrazuje tvar viny.

Funkcni kontrola

Postupujte podle nize uvedenych krokl a provedte rychlou funkéni kontrolu do osciloskopu.
Pripojte osciloskop

Nastavte spina¢ na sondu na 10x a pfipojte sondu s kanalem 1 na osciloskopu.
Nejprve zarovnejte slot ve konektoru sondy s vyménnosti na CH1 BNC a tladi se na
pfipojeni; Poté otoCte doprava a zamknéte sondu na misté; Poté pfipojte Spicku sondy
a referenéni vedeni k konektordm comp sondy. Na panelu je znac¢ka: sonda comp ~

2v@1 kHz.

Sledujte pribéh

Stisknéte tlacitko [Automatické stupnice] a béhem nékolika sekund byste méli vidét

na displeji Ctvercovou vinu asi 2v vrcholu na 1 kHz. Stisknéte dvakrat stisknéte tlaCitko

T

CH1: Chcete -li se spojit s sondou
nabidky [CH1]

PROBE COMP

Tlagitko nabidky dvakrat pro odstranéni kanalu 1. Stisknéte tladitko nabidky [CH2] a
opakujte kroky k pozorovani CH2, CH3 a CH4.
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Uvod do sondy

Bezpecnost

Pfi pouziti sondy drzte prsty za strazcem na téle sondy, abyste se vyhnuli
elektrickému narazu. Nedotykejte se kovovych ¢asti hlavy sondy, zatimco je pfipojen k
zdroji napéti. Pfipojte sondu k osciloskopu a pfed zahajenim méfeni pfipojte pozemni

terminal k zemi.

‘&. Finger Guard

Privodce kontrolou sondy

Pokazdé, kdyz pfipojite sondu k vstupnimu kanalu, méli byste pouzit privodce
kontrolou sondy k ovéfeni, Ze tato sonda funguje spravné. Pomoci vertikalni nabidky

(napriklad stisknéte tlacitko [CH1] nabidka) k nastaveni faktoru Gtlumu sondy.

Kompenzace manuélni sondy

PFi prvnim pfipojeni sondy a vstupniho kanalu byste méli toto nastaveni ru¢né provést

tak, aby odpovidaly sondé s vstupnim kanalem. Nekompenzované nebo
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espravné kompenzované sondy mohou vést k chybam nebo porucham mérfeni.

Chcete -li upravit kompenzaci sondy, postupujte podle nize uvedenych krokd.

1. Nastavte utlum sondy v nabidce kanalu na 10x. Nastavte spina¢ na sondu na 10x
a pfipojte sondu s kanalem 1 na osciloskopu. Pokud pouzivate sondovou hromadu,
ujistéte se, Ze je pevneé vloZzen do sondy. Pripojte Spicku sondy ke konektoru sondy
Comp ~ 2V@1 kHz a referen¢ni vede k pozemnimu konektoru sondy. Zobrazit
kanal a poté stisknéte tlacitko Auto Scale.

2. Zkontrolujte tvar zobrazeného tvaru viny.

Spravné kompenzovano ’—| |—|
Nadmérné kompenzovéano ) L L,
Nedostate¢né kompenzovano (‘L L

3. Pokud je to nutné, pouzijte nekovovy Sroubovak pro upravte variabilni kapacitu

va$i sondy, dokud se tvar viny nezmeéni stejny jako vySe uvedeny obrazek. Tento

krok opakujte podle potfeby. Zplisob Upravy najdete v obrazku nize.

Nastaveni atlumu sondy

Sondy jsou rGznych faktord Gtlumu, které ovliviiuji vertikalni méfitko signalu. Funkce
kontroly sondy se pouziva k ovéfeni, zda moznost utlumu sondy odpovida Utlumu
sondy.

Muzete stisknout tlacitko svislé nabidky (napfiklad tla¢itko nabidky Ch1) a vybrat
moznost sondy, kterd odpovida faktoru Gtlumu vasi sondy.

Ujistéte se, ze prepinac utlumu na sondé odpovida moznosti sondy v osciloskopu.
Nastaveni spinace je 1x a 10x.

Kdyz je spina¢ utlumu nastaven na 1x, sonda omezuje Sifku pasma osciloskopu na

6MHz. Chcete -li pouzit plnou Sifku pasma osciloskopu, nezapomente nastavit
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prepnéte na 10x.

Attenuation Switch
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Kapitola 2 Uvod funkce

Tato kapitola poskytuje nékteré obecné informace, které se musite naucit pred

pouzitim osciloskopu. Obsahuje:

4 Menu aklice od Cccontrol

4  Konektor

€ Univerzalni knofliky a softckeys

€ Nastaveni osciloskopu

€  Horizontalni ovladaci prvky

¢ VertikdIni systém
€  Spoustéci systém
¢ UloZit/vyvolat

¢  Systém méieni

& Ziskejte
¢ Displej

€  Nastrojovy systém

¢ Tlacitka rychlé akce
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Menu a ovladaci klice

Jak je znazornéno na obrazku nize:

Obrazek 2-1 fidici klice

VSechny kli¢e jsou popsany takto:

[CH1], [CH2], [CH3], [CHA4]: Nabidky nastaveni zobrazeni kanélu 1 a kanalu 2.
[Math]: zobrazeni nabidky tvaru viny ,Aritmeticky provoz".

[Horizontal]: Nastavte horizontélni systém.

[Trig Menu]: zobrazeni nabidky ovladani spousténi.

[Force Trig]: Pouziva se pro dokonceni ziskavani aktualniho prubéhu bez
ohledu na to, zda osciloskop detekuje spousténi, a pouziva se hlavné pro

,Normal“ a ,Single” v rezimu spousténi.

[Default]: vyvolat vychozi tovarni nastaveni.

[Help]: vstupte do systému on-line napovédy.

[Utility]: zobrazte nabidku ,UTILITY FUNCTION".

[Cursors]: zobrazte nabidku ,KURZOR®. Knoflik [VO] Ize pouzit pro regulaci
pozice kurzoru, kdyz je zobrazena nabidka ,CURSOR" a kurzor je spustén.
[Meas]: zobrazit nabidku ,Mé&feni*.

[Wave Gen]: zobrazit nabidku generatoru kfivek.

[Save Recall]: zobrazte nabidku ,Save/Recall“ hastaveni a tvaru viny.
[Display]: zobrazit nabidku ,Zobrazeni*.

[Auto Scale]: automaticky nastavi stav ovladani osciloskopu tak, aby

zobrazoval vhodny pribéh.
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| [Run/Stop]: pribézné ziskavat tvar viny nebo zastavit ziskavani

] [Single]: Ziskejte jeden trigger, dokonCete ziskavani a poté zastavte.

Konektor

}/V

G K
N

Gen

Out

kv ases e naen

Obrazek 2-2 Konektor

CH1, CH2, CH3, CH4: pro vstupni konektor méfeného signalu.
EXT TRIG: Ize pouzit jako vstupni konektor externiho zdroje spousténi. Pouziti
[Trig Menu] tlagitko pro vybér zdroje spousténi ,External* (pouze pro spousténi
Edge) a zdroj spoustéciho signalu Ize pouzit pro spousténi ve tfetim kanalu pfi
ziskavani dat.

u Gen Out: Vystup signalu prabéhu.

u Kompenzace sondy: Signal kompenzace sondy je vyveden a uzemnén tak,

aby sonda odpovidala kanalim osciloskopu.

Univerzalni knofliky a softwarova tlacitka

VO | vO0: Univerzélni knoflik. Pod rtiznymi moZnostmi nabidky podporuje
@ vybér moznosti nabidky (MEASURE), pohyb kurzord a urovni
! (Slope Trigger). Stisknutim tohoto knofliku vynulujete data
(pozastaveni spousténi, prodlouzeni doby spousténi a spousténi

sklonu), vyberete moznosti nabidky a tak dale. Snadnéa obsluha.

Stisknutim tlac¢itka Wave Gen na prednim panelu otevrete funkci

generatoru libovolného tvaru viny.
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4|p Skryt/Zobrazit softwarové tlacitko. Stisknutim skryjete moznosti
nabidky na pravé strané obrazovky a zobrazite pribéhy na celé

obrazovce. Zatlaéte znovu na zobrazit moznosti nabidky.

F1-F5: V8ech téchto pét softwarovych tlacitek je multifunkénich. Maji na
starosti vybér odpovidajicich moznosti nabidky na obrazovce v rGdznych
menu rezimy.

¥ | Toto funkéni softwarové tlagitko se pouziva hlavné k otaceni stranek a
potvrzeni a vybér, napfiklad ,dalSi stranka’, ,pfedchozi stranka’.

Nastaveni osciloskopu

PFi praci s osciloskopem muzete Casto pouzivat Ctyfi funkce: Auto Scale, ulozZeni
nastaveni, vyvolani nastaveni a vychozi nastaveni. Dale jsou pfedstaveny jeden po
druhém.

Auto Scale: Tuto funkci lze pouzit k automatickému nastaveni horizontalnich a
vertikalnich méfitek osciloskopu a nastaveni spoustéci vazby, typu, polohy, sklonu,
urovné a rezimu atd., abyste ziskali stabilni zobrazeni tvaru viny.

Saving a Setup: Ve vychozim nastaveni osciloskop ulozi nastaveni pokazdé, nez se
zavie, a automaticky vyvold nastaveni po zapnuti. (Poznamka: Pokud upravite
nastaveni, pockejte pfed vypnutim osciloskopu déle nez 10 sekund, aby se zajistilo
spravné ulozeni novych nastaveni.) 10 nastaveni mGzete ulozit trvale do osciloskopu
a podle potieby je resetovat.

Recalling a Setup: Osciloskop muze vyvolat jakékoli z vasSich uloZzenych nastaveni
nebo vychozi tovarni nastaveni.

Default Setup: Osciloskop je pfi expedici z tovarny prednastaven pro normalni
provoz. Toto je vychozi nastaveni. Toto nastaveni mlzete kdykoli odvolat podle svych

pozadavka.
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Horizontalni ovladaci prvky

Pomoci horizontalnich ovladacich prvki zménite horizontalni méfitko a polohu kfivek.
Zobrazeni vodorovné polohy ukazuje Cas reprezentovany stfedem obrazovky s
pouzitim Casu spousténi jako nuly. KdyZz zménite horizontalni méfitko, tvar viny se
roz$ifi nebo zmensi do stfedu obrazovky. Udaj v pravém hornim rohu obrazovky
ukazuje aktudlni horizontalni polohu v sekundach. Osciloskop mé také ikonu Sipky v

horni ¢asti rastru, ktera oznacuje vodorovnou polohu.

1. Knoflik horizontalni polohy: Pouziva se kovlédénl' polohy spousténi proti stfedu

- -

Vo
v
Univerzalni knoflik ———» . I

obrazovky. Stisknutim tohoto tladitka resetujete spoustéci bod zpét do stredu

obrazovky. AN: PouZivéa se k nastaveni vodorovné polohy na nulu.

2.SEC/DIV Knflik: Pouziva se ke zmeéné horizontalniho ¢asového meéfitka pro
horizontalni zvétSeni nebo stlaceni prabéhu. Pokud je sbér kfivky zastaven (pomoci
tla¢itka [Run/Stop] nebo [Single]), ovladaci prvek SEC/DIV kfivku rozsifi nebo

zkomprimuje.

Poznamka: Stisknutim ovladace SEC/DIV prejdéte do rezimu dvou oken.
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ReZim jednoho okna

Rezim dvou oken (cela obrazovka)

Umisténi dat rozSifeného okna v paméti

Hlavni okno

Vedlejsi okno
(rozsifené okno)

Dal$im stisknutim ovladace SEC/DIV ukoncite rezim dvou oken.

Vertikalni systém
Vertikalni ovladaci prvky

Vertikalni ovladaci prvky lze pouzit k zobrazeni a odstranéni kfivek, nastaveni
vertikdlniho méfitka a polohy, nastaveni vstupnich parametrG a provadéni
matematickych vypoctl. Kazdy kanal ma samostatné vertikalni menu k nastaveni.

Popis nabidky naleznete nize.
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=

1. Ovlada¢ vertikalni polohy: Posouva tvar viny kanalu nahoru a doli na

obrazovce. V rezimu dvou oken posouvejte pribéhy v obou oknech soucasné ve

stejném smeéru. Stisknutim tohoto ovladace vratite kfivky do svislé stfedni polohy na

obrazovce. Dva kanaly odpovidaji dvéma knoflik(m.

2. VOLTS/

DIV Knflik

Ovladejte osciloskop, abyste zvétsSili nebo zeslabili zdrojovy signal tvaru viny kanalu.

Vertikalni velikost zobrazeni na obrazovce se zméni (zvét$i nebo zmens$i) na Groven

terénu.

3. Menu (CH1, CH2, CH3, CH4): Zobrazeni moznosti vertikalni nabidky; zapnout

nebo vypnout zobrazeni kfivek kanalu.

MoZnosti Nastaveni Komentar
DC propousti stejnosmeérné i stfidavé slozky
DC vstupniho signalu.
Spojka AC AC blokuje stejnosmérnou slozku vstupniho signalu a
GND zeslabuje signaly pod 10 Hz.
Uzemnéni odpoji vstupni signal.
OFF Omezuje Sitku pasma, aby se snizil Sum displeje;
BW 20MHz ON filtry signal pro eliminaci $umu a dal$ich nepotiebnych
VF komponentu.
Selects the resolution of the VOLTS/DIV knob.
Div Hrubé Coarse defines a 1-2-5 sequence. Fine changes the
Jemneé resolution to small steps between the Coarse
settings.
1x
10x Vybere hodnotu podle faktoru Gtlumu sondy, aby
Sonda 100x byly zajiStény spravné vertikalni hodnoty. PFi pouziti
sondy 1x snizte Sitku pasma na 6 MHz.
1000x%
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Funkce invert otoCi zobrazeny pradbéh o 180 stupnil
OFF vzhledem k urovni zemé&. Kdyz je osciloskop spustén

Invertovat ON na invertovany signal, spoust je také obracena.

Spojka

® Pokud kanal pouziva rezim stejnosmérné vazby, milzete rychle zméfit
stejnosmérnou slozku signalu pozorovanim rozdilu mezi tvarem viny a zemi
signalu.

® Pokud kandl pfijme rezim AC vazby, stejnosmérna slozka v signalu je filtrovana. V
tomto rezimu se AC slozka signéalu zobrazuje s vyssi citlivosti.

® Pokud kanal pfijima rezim vazby GND, odfiznéte vstupni signal. Uvnitf kanalu je

kanalovy vstup spojen s nulovou referencni elektrickou urovni.
Jemné rozliSeni
PFfi nastaveni jemného rozliSeni zobrazuje Udaj na vertikalni stupnici aktualni
nastaveni VOLTS/DIV. Vertikdlni méfitko se zméni pouze po nastaveni ovladace
VOLTS/DIV a nastaveni na hrubé.
Odebrat zobrazeni pribéhu
Chcete-li odstranit kfivku z obrazovky, nejprve stisknutim tlacitka nabidky zobrazte
vertikalni nabidku a dal§im stisknutim kfivku odstrarite. Pribéh kanalu, ktery neni

nutné zobrazovat, Ize pouzit jako zdroj spousténi nebo pro matematické operace.

Matematicka operace

Rada osciloskopti podporuje mnoho matematickych operaci mezi pribéhy analogovych
kanall, véetné s¢itani (+), od¢itani (-), nasobeni (*), déleni (/) a FFT. K méfeni mlzete

pouzit kurzory. Obsah této kapitoly:

. Jednotky pro matematické pribéhy
. Matematické operatory
. Chcete-li upravit méfitko a posun matematického pribéhu

Poznamka: Pokud je analogovy kandél nebo zobrazeni matematické funkce zkraceno (kfivky

se na obrazovce nezobrazuji UpIné), bude zkracena i vysledna matematika.
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Ukon Jednotka

S¢itani (+) nebo od¢itani (-) \%
nasobeni (*) VA2
déleni (/) None
FFT dB, Vrms,

Séitani nebo od¢itani

Matematické operatory provadéji aritmetické operace - operace scitani nebo
odeditani - na libovolnych dvou analogovych vstupnich kanalech. Kdyz vyberete
sc¢itani nebo odecitani, hodnoty Zdroj A a Zdroj B se pficitaji nebo odeditaji bod po
bodu a zobrazi se vysledek.

1. Stisknutim tlacitka [Math] na pfednim panelu otevfete nabidku funkce MATH.

2. Stisknéte softwarové tlacitko Source 1 a Source 2 a poté oto¢enim univerzalniho
ovladace vyberte zdroj pro matematickou operaci. Analogové kanaly (CH1~CH4) Ize
pouzit jako zdroj 1 nebo zdroj 2.

3. Stisknéte funkéni tlacitko Operation a potom otacenim univerzalniho ovladace
vyberte + nebo - pro provedeni operace scitani nebo odgitani. Vysledny

matematicky prabéh se zobrazi na obrazovce a oznaci se ,M".

[eavavavavavavavavavew JICIEAL

AWAWAWARAWAWA
\ .fl "\ f \‘ \\ l" l f
VAV/ANV/AV/AV/AV/AN

1

L _1v

Méfitko: Stisknéte softwarové tlacitko Méfitko a potom oto€enim univerzalniho

ovladace vyberte vertikalni méritko.
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Nasobeni a déleni

Matematické operatory provadeéji aritmetické operace operace nasobeni nebo déleni
na libovolnych dvou analogovych vstupnich kanalech. Kdyz vyberete nasobeni nebo
déleni, hodnoty Zdroj 1 a Zdroj 2 se bod po bodu vynasobi nebo rozdéli a zobrazi se
vysledek.

1. Stisknutim tlacitka [Math] na pfednim panelu oteviete nabidku funkce MATH.

2. Stisknéte softwarové tlagitko Source 1 a Source 2 a poté otocenim univerzalniho
ovladace vyberte zdroj pro matematickou operaci. Analogové kanaly (CH1 ~CH4) Ize
pouzit jako zdroj 1 nebo zdroj 2.

3. Stisknéte funkéni tlacitko Operace a potom otaéenim univerzalniho ovladace
vyberte * nebo / pro operaci nasobeni nebo déleni. Vysledny matematicky pribéh

se zobrazi na obrazovce a oznaci se ,M“.

Méfitko: Stisknéte softwarové tlacitko Méfitko a potom oto¢enim univerzalniho

ovladace vyberte vertikalni méfitko.

Provoz FFT

FFT se pouziva k vypoctu rychlé Fourierovy transformace pomoci analogovych
vstupnich kanall nebo referencnich pribéhd. FFT vezme digitalizovany ¢asovy
zdznam specifikovaného zdroje a pfevede jej do frekvenéni oblasti. Kdyz je zvolena
funkce FFT, spektrum FFT se vynese na displeji osciloskopu jako velikost v dBV proti
frekvenci. Udaj pro horizontalni osu se méni z éasu na frekvenci (Hertz) a vertikalni

udaj se méni z voltd na dB. FFT operace mlze usnadnit nasledujici prace:

€@ Zméite harmonické slozky a zkresleni v systému

€ Analyzujte vibrace

Chcete-li zobrazit kfivku FFT:

1. Stisknutim tlac¢itka [Math] na pfednim panelu otevrete nabidku funkce MATH.

2. Stisknéte funkéni klavesu Operation a potom otocte univerzalnim ovladaéem pro
vybér FFT. Vysledny matematicky pribéh se zobrazi na obrazovce a oznadi se ,M".
3. Stisknéte softwarovou klavesu Source a poté otoc¢enim univerzalniho ovladace

vyberte zdroj pro FFT operaci. Jako zdroj Ize pouzit analogové kanaly (CH1~CH4).
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4. Stisknéte stfedové softwarové tlaCitko a poté otacenim univerzalniho ovladace
nastavte frekvenci kfivky frekvenéni domény odpovidajici vodorovnému stfedu
obrazovky.

5. Stisknéte softwarové tlacitko Span a poté otac¢enim univerzalniho ovladace

upravte horizontalni méfitko tvaru viny ve frekvenéni doméné.

6. Stisknutim funkéniho tlacitka Vertikalni jednotky vyberte jednotku vertikalni osy.
Jednotkami vertikalni osy mohou byt dB nebo Vrms, které k zobrazeni vertikalni
amplitudy pouzivaji logaritmickou stupnici nebo linearni stupnici. Pokud potfebujete
zobrazit frekvenéni spektrum FFT v relativné vétsim dynamickém rozsahu,

doporucuje se dBVrms.

7. Stisknutim softwarového tlacitka Méfitko vyberte vertikalni meéfitko.

8. Stisknéte softwarovou klavesu Window a poté oto¢enim univerzalniho

ovladace vyberte pfislusné okno.

Spektralni unik m(ize byt vyrazné snizen pfi pouZiti funkce okna. Rada osciloskoptl
poskytuje Sest druhll funkci okna FFT, které maji rGzné charakteristiky a jsou
pouzitelné pro méfeni raznych kfivek. Musite vybrat funkci okna podle rGznych
prabéhl a jejich charakteristik. Prectéte si prosim pozorné nize uvedenou tabulku,

abyste zvolili vhodnou volbu podle vstupniho signalu.

Okno Méreni Charakteristika
Pulzni nebo Specialni okno pouzitelné pro nespojité

Obdélnikovy prechodny prabéhy. To je vlastné stejné jako bez oken.
prabéh

Hanning Pravidelné LepSi ]‘rekvvence, horSi pfesnost amplitudy nez
Prab&h Plochy vrsek

Pfechodné popf O néco lepsi frekvencéni rozliSeni nez Hanning.

Hamming kratky puls

Jednofrekvenéni
signal, hledejte

ey harmonické. Nejlepsi rozliSeni amplitudy; nejhorsi

frekvencni rozliseni

Bartlett Uzkopéasmovy
signal se LepSi frekvencni rozliSeni.

(Trojahelnik)  silngj$im

Periodicky LepsSi amplituda, hor$i frekvenéni presnost

nrith&h ne? Hanninao

Plocha
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9. Stisknutim softwarové klavesy Show-Only vyberte zobrazeni pouze vysledku

operace FFT a nezobrazovani zdrojového kanalu.

Poznamka:

® Signaly se stejnosmérnymi slozkami nebo odchylkami by mohly zplsobit chybu
nebo odchylku slozek tvaru viny FFT. Chcete-li snizit stejnosmeérné slozky, nastavte
Channel Coupling na AC.

® Pro snizeni nahodného Sumu a aliasingovych frekvenénich slozek opakujicich

se nebo jednotlivych pulzll nastavte Acquisition of osciloskop na Average.

Pouziti kurzorti k méreni tvaru viny FFT

Chcete-li provést kurzorova méreni, stisknéte tlacitko Cursors pro otaceni kurzor(i a
poté stisknéte softwarové tlacitko Mode pro vybér Manual nebo Track. Pouzijte
kurzory AX a BX k méfeni hodnot frekvence a rozdilu mezi dvéma hodnotami
frekvence (BX-AX). Pomoci kurzord AY a BY zmérfte amplitudu v dB a rozdil amplitudy

(BY-AY).

Spoustéci systém

Spoust uréuje, kdy osciloskop zaéne ziskavat data a zobrazovat tvar viny. Jakmile je
spousténi spravné nastaveno, osciloskop muze prevést nestabilni zobrazeni nebo
prazdné obrazovky na smysluplné pribéhy. Zde predstavime nékteré zakladni pojmy
tykajici se spousté.

Trigger Mode (Rezim spousténi): Mlzete vybrat rezim Auto (Automaticky) nebo
Normal (Normalni) a definovat, jak bude osciloskop ziskavat data, kdyZ nedetekuje
podminku spousténi. Automaticky rezim provadi pofizeni volné v nepfitomnosti
platného spousténi. Umoziiuje generovani nespousténych prabéht s casovou
zékladnou nastavenou na 100 ms/div nebo pomalejSi. Normalni rezim aktualizuje
zobrazené prubéhy pouze tehdy, kdyz osciloskop detekuje platnou podminku

spousténi.
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Pred touto aktualizaci osciloskop stale zobrazuje staré prabéhy. Tento rezim by mél
byt pouzit, kdyz chcete zobrazit pouze efektivné spousténé kfivky. V tomto rezimu
osciloskop zobrazuje pribéhy pouze po prvnim spusténi. Chcete-li provést sbér jedné
sekvence, stisknéte tlacitko [Single].

Trigger Position: Ovladani horizontalni polohy uréuje dobu mezi pozici spousténi a
stfedem obrazovky.

Trigger Level: Nastavuje uroveri amplitudy, kterou musi signal pfekrocit, aby zpusobil
akvizici pfi pouziti spousténi Edge nebo Pulse Width.

Force Trigger: Pouziva se k dokonceni akvizice bez ohledu na adekvatni spoustéci

signdl. Toto tlacitko je zbytecné, pokud je sbér jiz zastaven.

Uroven spousténi

Holdoff: Chcete-li pouzit Trigger Holdoff, stisknéte tladitko Trig Menu a stisknéte
softwarovou klavesu Holdoff. Funkci Trigger Holdoff Ize pouzit ke generovani
stabilniho zobrazeni komplexnich kfivek (jako jsou sledy pulz(i). Holdoff je doba mezi
okamzikem, kdy osciloskop detekuje jedno spusténi, a okamzikem, kdy je pfipraven
detekovat dalsi. BEhem doby holdoff se osciloskop nespusti. U sledu pulsu Ize dobu

zdrzeni upravit tak, aby se osciloskop spustil pouze pfi prvnim pulsu v sledu.

Interval akvizice Interval kvizice

i
1

l

]

1

1

1

e
1
1
1
1

Urovef spoustéri—r

P I
1 1
[UJNEY =puupun Epr]
1 1

Oznacuje Loy——t=l _— ld bl =K | -
spoustéci body

Y Y
Holdoff Holdoff
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Edge Trigger

Edge trigger rozliSuje spoustéci body hledanim zadané hrany (nastup, klesani,

stoupani a klesani) a urovné spousténi.

Rising Edge Falling Edge
""""""""""""" Trigger Level

Trigger Point  Trigger Point

1. Stisknutim tlagitka [Nabidka spousténi] na pfednim panelu oteviete nabidku funkci
systému spousténi.
2. Stisknéte programovatelnou klavesu Type, otoCte univerzalnim ovladacem a
nastavte volbu ,Edge” a poté potvrdte stisknutim ovladace.
3. Stisknéte softwarové tlacitko Source, otocenim univerzalniho ovladace vyberte
CH1~CH4 nebo EXT jako zdroj spousténi.

CH1~CHA4: analogovy kanal

Ext: Externi spoustéci vstup, je na pfednim panelu osciloskopu. Externi
spoustéci signal musi mit tvar viny s minimalni hodnotou 0V a maximalni hodnotou
5V.
4. Stisknéte softwarovou klavesu Slope, ota¢enim univerzalniho ovladace vyberte
pozadovanou hranu spousténi (narlst, klesani nebo stoupani a klesani) a poté
stisknéte ovladag pro potvrzeni.

5. Oto¢enim ovladace Urovné spousténi upravte Uroven spousténi, abyste ziskali stabilni
spousténi.

6. Stisknéte softwarové tlacitko 50% pro nastaveni Urovné spousténi na svisly
stfed mezi vrcholy spoustéciho signalu.
Hodnoty Urovné spousténi jsou zobrazeny v pravém hornim rohu obrazovky.

Poznamka: Stisknutim tlacitka [Auto Scale] nastavite typ spousténi na Edge a sklon na
vzestup.

Pulzni spoust’

Spusti se pfi kladném nebo zaporném impulsu se zadanou $ifkou.
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Positive Pulse Width

_____ Trigger Level

Megative Pulse Width

1. Stisknutim tla¢itka [Trig Menu] na pfednim panelu oteviete nabidku funkce

TRIGGER.

2. Stisknéte programovatelnou klavesu Type, otocte univerzalnim knoflikem pro

volbu Pulse a poté stisknutim knofliku potvrdte.

3. Stisknéte softwarové tlacitko Source, oto¢enim univerzalniho ovladace

vyberte CH1~CH4 jako zdroj spousténi.

4. Otocenim ovladace urovné spousténi nastavte Urover spousténi na pozadované misto.

5. Stisknéte softwarové tlacitko Polarity a vyberte Pozitivni nebo Negativni pulz, ktery se ma
spustit.

6. Stisknéte programovatelnou kldvesu When, oto¢enim univerzalniho ovladace
vyberte pozadovanou podminku a potvrdte stisknutim ovladace.
° < (mensi nez ¢asova hodnota): spusténi, kdyz je kladna nebo zaporna doba
sklonu vstupniho signalu nizSi nez zadana ¢asova hodnota.
Napfiklad pro kladny puls, pokud nastavite t (skute€nou $ifku pulsu) <

100ns, kfivka se spusti.

b 100ns —~| b= 100ns ~| Trigger
| \ | -

° > (vétSi nez Casova hodnota): spusti se, kdyz je kladny nebo zaporny
€as sklonu vstupniho signalu vétSi nez zadana ¢asova hodnota.
Napfiklad pro kladny puls, pokud nastavite t (skute€nou $itku pulsu)

>100ns, kfivka se spusti.

b= 100ns—] b—100ns ~ - Trigger
. 1

o 1= (nerovna se Casové hodnoté): spusténi, kdyz kladna nebo zaporna doba

sklonu vstupniho signalu neni rovna zadané ¢asové hodnoteé.
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|=100ns —=| |=—— 300ns —=|

J=— 200ns —={

| |

Trigg'ér

\

o = (rovna se ¢asové hodnoté): spusti se, kdyz se kladna nebo zaporna

doba sklonu vstupniho signalu rovna zadané ¢asové hodnoté.

Napfiklad pro kladny puls, pokud nastavite t (skute€nou $ifku pulsu) = 200

ns, prabéh se spusti.

|=—100ns —=| |=— 300ns —=|

l— 200ns —~ __Trigger

| | I

6. Stisknéte softwarovou klavesu Next Page a stisknéte softwarovou klavesu 50%

pro nastaveni urovné spousténi na vertikalni stfed mezi vrcholy spoustéciho

signalu. Hodnoty Urovné spousténi jsou zobrazeny v pravém hornim rohu

obrazovky.

Trigger When: Sitka pulzu zdroje musi byt 25ns, aby osciloskop mohl detekovat pulz.

Spusti se, kdyz je pulz nizsi
nez nastaveni Sifky

- -~ Urove prahu

Spusti se, kdyZ se puls nerovna
hodnoté nastaveni Sitky +5%

Tolerance
@® = Spoustéci bod

Spusti se, kdyZ je pulz vétsi nez
nastaveni Sifky

|
_————d o

Spusti se, kdyz se puls rovna Sifce
nastaveni +5%

—>i
]

Tolerance

=, #: V toleranci +5% spousti osciloskop, kdyz signal pulsuje
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Sifka je rovna nebo neni rovna zadané Sifce impulsu.

<, >: Spusti osciloskop, kdyz je Sitka pulzu zdrojového signalu mensi nez

nebo vétsi nez zadana Sirfka impulsu.

Video spoust’

Video spousténi Ize pouzit k zachyceni komplikovanych pribéhu vétsiny standardnich
analogovych video signalll. Spoustéci obvod detekuje vertikalni a horizontalni interval
prabéhu a vytvari spousténi na zakladé nastaveni spousténi videa, které jste vybrali.
Rada osciloskoptl podporuje standardni pole video signalu nebo fadu NTSC (National
Television Standards Committee), PAL (Phase Alternating Line).

1. Stisknutim tlacitka [Nabidka spousténi] na pfednim panelu oteviete nabidku funkce
spousténi.

2. Stisknéte softwarovou klavesu Type, poté otocte univerzalnim ovladac¢em pro
vybér Video a potvrdte stisknutim ovladace.

3. Stisknéte softwarové tlacitko Source (Zdroj) a ota¢enim univerzalniho ovladace
vyberte CH1~CH4 jako zdroj spousténi.

4. Stisknutim softwarového tlaCitka Standard vyberte pozadovany standard

videa. Rada osciloskopti podporuje nasleduijici video standardy: PAL a NTSC.

5. Stisknéte softwarovou klavesu Sync a poté otocenim univerzalniho ovladace vyberte
pole nebo fadek.

Spadovy spoustéé

Spoustéc sklonu hleda stoupajici nebo klesajici pfechod z jedné urovné na jinou
urovent v uréeném Casovém rozsahu. V fadé rozsahl je ¢as pozitivniho sklonu
definovan jako ¢asovy rozdil mezi dvéma body kfiZeni linie spoustéci urovné A a B s

kladnou hranou, jak je znazornéno na obrazku nize.

The upper limit of trigger level
The lower limit of trigger level

Positive slope time

1. Stisknutim tlagitka [Nabidka spousténi] na pfednim panelu oteviete nabidku funkce spousténi.
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2. Stisknéte programovatelnou klavesu Type, otoCte univerzalnim ovladacem a
nastavte volbu Slop a potvrdte stisknutim ovladace.
3. Stisknéte softwarové tlagitko Source, oto€enim univerzalniho ovladace vyberte
CH1~CH4 jako zdroj spousténi.
4. Stisknéte softwarovou klavesu Slop, oto¢enim univerzalniho ovladade nastavte
pozadovanou hranu spousténi (vzestup nebo pokles) a poté stisknéte ovlada¢ pro
potvrzeni.
5. Stisknéte softwarovou klavesu Level a stisknéte softwarovou klavesu Lower
Upper pro vybér Lower(V2) nebo Upper(V1) urovné spousténi; potom otocte
ovladacem urovné spousténi pro nastaveni polohy. V pravém hornim rohu
obrazovky se zobrazi spoustéci rozdilnd hodnota urovné mezi Upper a Lower.
Spodni Uroven spousténi nemuze byt vy$$i nez horni Groven spousténi. V1
znamena horni Uroven spousténi, zatimco V2 znamena spodni Uroven spousténi.
6. Stisknéte programovatelnou klavesu When, potom otocte univerzalnim
ovlada¢em pro vybér pozadovaného sklonu a potvrdte stisknutim ovladace.
[ < (menSi nez ¢asova hodnota): spusténi, kdyz je kladna nebo zaporna doba
sklonu vstupniho signalu nizSi nez zadana ¢asova hodnota.
® > (vétSi nez Casova hodnota): spusti se, kdyz je kladny nebo zaporny
¢as sklonu vstupniho signalu vétsi nez zadana ¢asova hodnota.
[ 1= (nerovna se Casové hodnoté): spusti se, kdyz kladna nebo zaporna doba
sklonu vstupniho signalu neni rovna zadané ¢asové hodnoté.
[ =(rovna se Casové hodnoté): spusti se, kdyz se kladna nebo zaporna doba

sklonu vstupniho signalu rovna zadané ¢asové hodnoté.

Pres¢asova spoust’

Spusti se, kdyz €asovy interval (AT) od okamziku, kdy nabézna hrana (nebo sestupna
hrana) vstupniho signalu projde spoustéci urovni, do okamziku, kdy sousedni
sestupna hrana (nebo vzestupna hrana) projde spoustéci urovni, je delSi nez doba

Casoveého limitu set, jak je znazornéno na obrazku nize.
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pULL T4

Trigger Trigger

1. Stisknutim tlagitka [Nabidka spousténi] na pfednim panelu oteviete nabidku funkci
systému spousténi.

2. Stisknéte programovatelnou klavesu Type, potom pomoci univerzalniho ovladace
vyberte Overtime a potvrdte stisknutim ovladace.

3. Stisknéte softwarové tladitko Source, oto€enim univerzalniho ovladace

vyberte CH1~CH4 jako zdroj spousténi. Vyberte kanal se vstupnim signalem

jako zdroj spousténi, abyste ziskali stabilni spousténi.

4. Stisknutim funkéniho tlacitka Polarity vyberte Positive nebo Negative edge.

5. Stisknéte programovatelnou klavesu Time, ota¢enim univerzalniho ovladace vyberte
pozadovanou hodnotu.

6. Stisknéte softwarové tlacitko 50% pro nastaveni Urovné spousténi na svisly

stfed mezi vrcholy spoustéciho signalu.

Spoustéc okna
Spoust Windows poskytuje vysokou Uroveri spousténi a nizkou Uroven spousténi.
PrFistroj se spousti, kdyz vstupni signal prochazi vysokou spoustéci Urovni nebo
nizkou spoustéci trovni.

Horizontal Trigger Position

,,,,,,,,,,,,,,,,,, | G Y AR ---- A --- High Level

””””” Low Level

® Pokud jsou spodni i horni spoustéci urovné v rozsahu amplitudy tvaru viny,
osciloskop spusti na vzestupné i sestupné hrané.

® Pokud je horni urover spousténi v rozsahu amplitudy prdbéhu, zatimco
spodni urover spousténi je mimo rozsah amplitudy prabéhu, osciloskop

se spusti pouze na vzestupné hrané.
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® Pokud je spodni Uroven spousténi v rozsahu amplitudy prabéhu, zatimco
horni Uroven spousténi je mimo rozsah amplitudy priibéhu, osciloskop

spusti pouze sestupnou hranu.

1. Stisknutim tlacitka [Nabidka spousténi] na pfednim panelu oteviete nabidku funkce
spousténi.

2. Stisknéte softwarovou klavesu Type, poté pomoci univerzalniho ovladace
vyberte Window a potvrdte stisknutim ovladace.
3. Stisknéte softwarové tladitko Source, oto€enim univerzalniho ovladace vyberte

CH1~CH4 jako zdroj spousténi.
4. Stisknéte softwarové tlacitko Source, oto€enim univerzalniho ovladace vyberte

CH1~CH4 jako zdroj spousténi.

5. Stisknéte softwarovou klavesu Level pro vybér Lower nebo Upper trigger level
nebo obou Urovni, pak otoc¢te Trigger Level Knob pro Upravu pozice. Hodnoty
urovné spousténi jsou zobrazeny v pravém hornim rohu obrazovky. V pravém
hornim rohu obrazovky se zobrazi spoustéci rozdilnad hodnota Urovné mezi Upper
a Lower. Spodni uroven spousténi nemuze byt vy$si nez horni Uroven spousténi.
V1 znamena horni Uroven spousténi, zatimco V2 znamena spodni Uroven

spousténi.

Spoustéc vzoru

Identifikujte spoustéci podminku vyhledanim zadaného vzoru. Tento vzor je logicka
kombinace kanalll ,A“ nebo ,nebo”. Kazdy kanal mdze mit hodnotu vysoka (1), nizka
(0) nebo je mi to jedno (X). Pro jeden kanal obsazeny ve vzoru Ize specifikovat
vzestupnou, sestupnou hranu, vzestup nebo pokles. Kdyz je specifikovana hrana,
osciloskop se spusti na zadané hranég, pokud je vzor nastaveny pro ostatni kanaly
pravdivy (konkrétné skutecny vzor kanalu je stejny s pfednastavenym vzorem). Pokud
neni specifikovana zadna hrana, osciloskop se spusti na posledni hrané, diky které je
vzor pravdivy. Pokud jsou vSechny kanaly ve vzoru nastaveny na ,Don’t Care",

osciloskop se nespusti.
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Channel 1High

B _
:

Channel 2 Low

AND Waveform

I f
Trigger position 1 Trigger position 2

Nastaveni intervalového spousténi:
1. Stisknutim tlacitka [Nabidka spousténi] na pfednim panelu oteviete nabidku funkci
systému spousténi.
2. Stisknéte programovatelnou klavesu Type, poté pomoci univerzalniho ovladace
vyberte Pattern a potvrdte stisknutim ovladace.
3. Stisknéte softwarovou klavesu Logic, otaCenim univerzalniho ovladace vyberte
logickou kombinaci kanalt ,AND* nebo ,nebo” a potvrdte stisknutim ovladace.
4. Stisknéte Pattern pro nastaveni vzoru aktualniho zdroje signalu, otacenim
univerzalniho ovladace vyberte vzor. V tomto okamziku se v nabidce zobrazi
odpovidajici vzor. Vzory kanalt CH1-CH4 jsou prezentovany zleva doprava. Mizete
nastavit vzor zdroje signalu, kdyz je zdroj otevieny. Stisknéte softwarové tlagitko
Pattern pro nastaveni vzoru pro jiny zdroj.

1: Nastavte vzor zvoleného kanalu na "H", jmenovité Uroven napéti je vyssi nez
spoustéci uroven kanalu.

0: Nastavte vzor zvoleného kanalu na "L", jmenovité uroven napéti je nizSi nez
spoustéci uroven kanalu.

X: Nastavte vzor zvoleného kanalu na ,Don’t Care®, konkrétné tento kanal neni
pouzit jako souc¢ast vzoru. Kdyz jsou vSechny kandly ve vzoru nastaveny na ,Don’t

Care", osciloskop se nespusti.

n: Nastavte vzor na vzestupnou hranu vybraného kanalu.

: Nastavte vzor na sestupnou hranu vybraného kanalu.
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: Nastavte vzor na sestupnou hranu vybraného kanalu.

5. Stisknutim softwarového tlacitka Level nastavte Urovern spousténi. U analogovych
kanall spoust uroven kazdého kanalu musi byt nastavena nezavisle. Napfiklad
nastavte uroven spousténi CH1. Stisknéte softwarové tlacitko Level pro vybér CH1 a
poté pouzijte ovlada¢ Trigger level pro Upravu urovné. Stisknéte softwarové tlacitko

Pattern pro nastaveni urovné spousténi pro jiny zdroj.

Intervalovy spoustécé

Spusti se, kdyz ¢asovy rozdil mezi sousednimi nabéznou nebo sestupnou hranou

splfiuje podminku €asového limitu (<, >, !=, =).
— —
—— —
JL U
Trigger Trigger

Nastaveni intervalového spousténi:

1. Stisknutim tlacitka [Nabidka spousténi] na pfednim panelu oteviete nabidku funkci
systému spousténi.

2. Stisknéte programovatelnou klavesu Type, poté pomoci univerzalniho ovladace
vyberte Interval a potvrdte stisknutim ovladace.

3. Stisknéte softwarové tlagitko Source, oto€enim univerzalniho ovladace vyberte
CH1~CH4 jako zdroj spousténi.

4. Stisknéte softwarovou klavesu Slope pro vybér nabézné nebo sestupné hrany.

5. Stisknéte programovatelnou klavesu When, oto€enim univerzalniho ovladace vyberte
pozadovany stav.

® < (menSi nez ¢asova hodnota): spusténi, kdyz je kladny nebo zaporny ¢as
impulsu vstupniho signalu mensi nez zadana ¢asova hodnota.

[ > (vétsi nez ¢asova hodnota): spusténi, kdyz je kladny nebo zaporny
¢as impulsu vstupniho signalu vétsi nez zadana ¢asova hodnota.

[ J 1= (nerovna se Casové hodnoté): spusti se, kdyz se kladny nebo zaporny ¢as
impulsu vstupniho signalu nerovna stanovenému ¢asovému limitu

[ = (rovna se ¢asové hodnoté): spusti se pfi kladném nebo zaporném ¢ase impulsu
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vstupni signal je roven specifikovanému ¢asovému limitu.
6. Stisknéte funkéni tlacitko When (<, >, I=, =), ota€enim univerzalniho ovladace

vyberte pozadovanou podminku.

Pod Amp Trigger

Runt spoust hleda impulsy, které prekroci jeden prah, ale ne jiny, jak je znazornéno na
obrazku nize.

Positive runt pulse

High leve

Low level - |- b b

Negative runt pulse

Pozitivni runt puls pfes spodni prah, ale ne pfes horni prah.

Negativni runt puls pfes horni prah, ale ne spodni prah.

Pro spusténi pfi runt pulse:

1. Press the [Trig Menu] button on the front panel to enter the Trigger system function
menu.

2. Press the Type softkey, then turn the Universal Knob to select Under Amp and
push down the knob to confirm.

3. Press the Source softkey, turn the Universal Knob to select CH1~CH4as the
trigger source.

4. Press the Polarity softkey to select Positive or Negative pulse totrigger.

5. Press the When softkey, turn the Universal Knob to select the desired condition
(<, > 1=or=).

6. Press the Width softkey, and then turn the Universal Knob to select the desired
value.

7. Press the Next Page softkey to enter the second page of the TRIGGER system

function menu. Press the Level softkey to select Lower or Upper trigger level, andthe
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turn the Universal Knob to set the position.

UART Trigger

To trigger on UART trigger:

1. Press the [Trig Menu] button on the front panel to enter the Trigger system function
menu.

2. Press the Type softkey, then turn the Universal Knob to select UART and push
down the knob to confirm.

3. Press the Source softkey, turn the Universal Knob to select CH1~CH4 as the
trigger source.

4. Set the following parameters.

Idle Level - Set the idle level High or Low to match your device under test.

Baud - Press the Baud Rate softkey, then press the Universal Knob and select a
baud rate to match the signal in your device under test. If the desired baud rate is not
listed, select Custom on the Baud softkey, and then press the Custom softkey and turn
the Universal Knob to set the desired baud rate.

Parity - Parity Check. Choose odd, even, or none, based on your device under test.

Data Bits - Data Length, Set the number of bits in the UART2 words to match your

device under test (selectable from 5-8 bits).

5. Press the When softkey and set up the desired trigger condition:
Start - The oscilloscope triggers when a start bit occurs.
Stop - Triggers when a stop bit occurs on measured signal. The trigger occurs on
the first stop bit regardless of using 1, 1.5 or 2 stop bit.
Spec Data - Triggers on a data byte that you specify. For use when the device under
test data words are from 5 to 8 bits in length
a. Press the When softkey, and choose an equality qualifier. You can choose
equal to(=), not equal to(!=), less than(<), or greater than(>) a specific datavalue.
b. Press the Data softkey, and turn VO to set the data value for your trigger
comparison. The range of the data value is 0x00 to Oxff.

This works in conjunction with the When softkey.
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Parity error: The oscilloscope triggers when the parity check is error when there is
parity check.
Com error: The oscilloscope triggers when the received data is error.
Note: Use VO to set the data. When the arrow shows vertical on the top left of Data
menu, turn VO to set the value of the current data bit; then press VO, the arrow shows

horizontal, and turn VO to select the data bits that you want to set.

.: Horizontal arrow, turn the Universal Knob to select a digit.
: arrow, turn the Universal Knob to set the value of the selected digit.

For examplel, source: CH1; baud: 19200; Idle: High; Parity: No; Data Bit: 8; when:

“Start”. The trigger result is shown below:
|H 200us

« CH1 -.
0 Idle L

High

For example2, source: CH1; baud: 19200; Idle: High; Parity: No; Data Bit: 8; when:

“Stop”. The trigger result is shown below:
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[H 200us

CH1
Idle Le

For example3, source: CH1; baud: 19200; Idle: High; Parity: No; Data Bit: 8; Data:

0x55; When: Spec Data; When: equal (=).The trigger result is shown below:
Idle L
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Uart Decode interpretation:

1. The decode data is displayed in hexadecimal;

2. The decoded data is at the bottom of the waveform interface. The color of decode
data is displayed purple;

3. When there are "?" or "adjust the time base", you need to adjust the time base to

see the decoding results.

UART text interface is shown as below:

Decoded data area

FLEEF RAERLBEEFREEEREYNE
THSHLSIRYASRLEIASRLBERY

®
F2REZze R
i

LIN Trigger

LIN triggering can trigger on the rising edge at the Sync Break exit of the LIN
single-wire bus signal (that marks the beginning of the message frame), the Frame ID,
or the Frame ID and Data. A LIN signal message frame is shown below:

1. Press the [Trig Menu] button on the front panel to enter the Trigger system function
menu.

2. Press the Type softkey, then turn the Universal Knob to select LIN and push down
the knob to confirm.

3. Press the Source softkey, turn the Universal Knob to select CH1~CH4 as the

trigger source.
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4. Press the Buad Tate softkey, and turn the Universal Knob to set the Baud Rate.
5. Press the Idle Level softkey, and turn the Universal Knob to set the Idle Level.
6. Press the Identifier softkey, and turn the Universal Knob to set the Identifier. The
range is from 0x00 to Ox3f.
7. Press When softkey to set trigger condition.

« Interval Field - The oscilloscope triggers when the interval field end.

« Sync Field —The oscilloscope triggers when the synchronous field end.

« Id Field —The oscilloscope triggers when the Id field end.

« Sync Id Error - The oscilloscope triggers when the Synchronization ID ERROR

end.

Identifier (Frame ID) - The oscilloscope triggers when a frame with an ID equal to
the selected value is detected. Use the Universal Knob to select the value for the

Frame ID.

ID and Data (Frame ID and Data) - The oscilloscope triggers when a frame with

an ID and data equal to the selected values is detected. Use the Universal Knob

to select the value for the ID and Data.

--Press Data software, use VO to set the data, refer to 2.7.10;

--Data Mask: When set to "ON", the data is ignored when it is triggered; the
setting is "OFF", and the data on the data line must be consistent with the data
of the index so that it can trigger;

--Data Index: The range is 0 to 3. It can set four hexadecimal data.

For example, source: CH1; baud: 19200; Idle: High; When: ID and Data; ID: 0x25;
Data: 00 01 02 03. And set the trigger level. The trigger result is shown below:
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LIN Decode interpretation:

1. The decode data is displayed in hexadecimal;

2. The decoded data is at the bottom of the waveform interface. The color of “frame
ID” and “checksum”decode data is displayed purple;

3. When there are "?" or "adjust the time base", you need to adjust the time base to
see the decoding results.

4. In the Lin decode result, the synchronous field "55" is not decoded and displayed.

LIN text interface is shown as below:
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E3 D ea da ca eB 55 a9 69 9
s 1d 1b 19 OF eB 55 a0 &0 o
S FB Fa ¥B& FZ S5 a¥ &7 IV ca
E3 ba bb b2 2 ol 55 ab BB £
S i w9 49 £9 oB G5 a5 65 %
¥ Ja 36 I2 ZZ e 55 a4 G4 24
k3 @ 4 ec o4 55 a3 63 23 -
S T4 Bo B4 cB S5 aX 62 ZX 1
E3 FE oH dB cB of 55 a1l B1 Eil
S & fd fb §F9 S5 af of ZF L
k. d4d db 49 55 ae be Ze 5 3
k3 @ eb db cb eB 55 ad &d 24
E3 91 9 Y9 B4 oM 55 ac 6o E
ES iP5 ed 55 ab &b Zh s
¥ TG bd 65 66 aa Ga 2a 15
k. @ ea da ca eB 55 a9 69 9
k3 1d 1b 19 BF eB 55 a8 &8 m
E3 FB Fa FB F2 55 a¥ &7 27 ©a
S ba bh B2 2 cB G5 ab 66 h
¥ M a9 49 c9 eB 55 &% G5 %

ID: The ID value of the current frame;
Data: The data of the current frame;

Checksum.

CAN Trigger

1. Press the [Trig Menu] button on the front panel to enter the Trigger system function
menu.
2. Press the Type softkey, then turn the Universal Knob to select CAN and push down
the knob to confirm.
3. Press the Source softkey, turn the Universal Knob to select CH1~CH4 as the
trigger source.
4. Press the Buad Tate softkey, and turn the Universal Knob to set the Baud Rate.
5. Press the Idle Level softkey, and turn the Universal Knob to set the Idle Level.
6. Press the Identifier softkey, and turn the Universal Knob to set the Identifier.
Note: The Identifier means Remote ID and Data ID.
7. Press When softkey to set trigger condition.
« Start - The oscilloscope triggers at the start of a frame.
» Remote ID- The oscilloscope triggers on remote frames with the specified ID.
« Data ID - The oscilloscope will trigger on data frames matching the specified ID
» Frame ID - The oscilloscope will trigger on data frames od remote frames

matching the specified frame data.
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« Data Frame and data —The oscilloscope will trigger on data frames matching the
specified data frame ID and data.
a. Press the Data softkey to select the ID number.
b. Press the Data softkey to move the current bit, and turn the universal to select
the byte to be set.
--Press Data software, use VO to set the data, refer to 2.7.10;
--Data Mask: When set to "ON", the data is ignored when it is triggered; the
setting is "OFF", and the data on the data line must be consistent with the data
of the index so that it can trigger;

--Data Index: The range is 0 to 3. It can set four hexadecimal data.

Error —The oscilloscope will trigger on error frames matching the specified data.

All Error - The oscilloscope will trigger when any form error or active erroris
encountered. Not include judgment of CRC errors.
« Ack Error —The oscilloscope will trigger when the comfirm is high.

« Overload Frame - The oscilloscope will trigger on overload frames.

For examplel, Source: CH1; Baund Rate: 1000000; Idle Level: Low; When: Start Bit.

The trigger result is shown below:

L T i

B LIVl |

For example2, Source: CH1; Baund Rate: 1000000; Idle Level: Low; When: Data ID;
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Identifier: Ox12efabcd. The trigger result is shown below:

Error
Fram

CAN Decode interpretation:

1. The decode data is displayed in hexadecimal;

2. The decoded data is at the bottom of the waveform interface. The color of “frame
ID” is displayed purple, the “Data” is orange, the “CRC" is purple;

3. When there are "?" or "adjust the time base", you need to adjust the time base to
see the decoding results.

CAN text interface is shown as below:

o] P DLE DATA CRC
Table

Saa BFF L all a9 aa ab ac Adiz

Saa SFF 85 [ aB a9 aa ab ac 556

16abafer SRF B0 [ aB a9 an ab ac ad am af SFA7

16abaFef SRF BE | a8 a9 an ab ac ad ac af SFFT7

1babaFef BRF L al a9 aa ab ac ad as af SFFF

1habaFef SRF AR afl 2% an ab ac ad am af SFFF

1Gabafer SRF B0 [ ab &% an ab ac ad am af SFFF

16abafel SRF B) | ab a9 an ab ac ad ae af SEPF

16abafct SRE B8 | a8 a9 oo ab ac ad an af SEFF -

1babaFef ERF L al a9 aa ab ac ad as af SFFF Heturn

16abafef SRF BB [ aB a% aa ab ac ad am af SEFF -—

16abafer SRF B0 [ aB a9 an ab ac ad am af SEFF

16abaFef SRF BE | a8 a9 an ab ac ad ac af SFFF

1babaFef BRF L al a9 aa ab ac ad as af SFFF

1habaFef SRF AR afl 2% an ab ac ad am af SFFF

1Gabafer SRF B0 [ ab &% aa ab ac ad am af SFFF

16abafel SRF BD | ab o9 oo ab ac od oo af SEPF

1bahaFef ERF L] al a9 aa ah ac ad am af SFFF

1babaFef SRF BR al a9 an ab ac ad am af SFFF

habafel SRF B0 [ al a9 an ab ac ad am af SEFF

ID: The ID value of the current frame, displayed as hexadecimal;

Type: Frame type. “SFF"- Standard data frame, “SRF"- Standard remote frame, “EFF"-
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Extended data frame, “ERF”"- Extended remote frame;
DLE: Data bytes of current frame;
Data: The data of current frame;

CRC: The CRC check code of current frame.

SPI Trigger

In SPI trigger, when timeout condition is satisfied, the oscilloscope triggers when the
specified data is found. When using SPI trigger, you need to specify the SCL clock

sources and SDA data sources. Below is the sequential chart of SPI bus.

SDA:-

|7 | s [ D5 | D4 [ D3 [ D2 [ D1 | Do |

1. Press the [Trig Menu] button on the front panel to enter the Trigger system function
menu.
2. Press the Type softkey, then turn the Universal Knob to select SPI and push down
the knob to confirm.
3. Source Selection: Press SCL and SDA softkey to specify the data sources of SCL
and SDA respectively. They can be set to CH1-CH4.
Note: Select channel with signal input as trigger source to obtain stable trigger.
4. Data Line Setting:

Press Data Width to set the number of bits of the serial data character string. The
serial data string can be specified to be from 4, 8, 16, 24, 32 bits long.

Press Data softkey, use VO to set the data, refer to 2.7.10.

Data Mask: it is hexadecimal, 0-Mask, f-No Mask, 1~e mask some data.
5. Trigger Condition: Press Overtime softkey to set the timeout, the range is from 8 ns
to 10s.
Timeout: the clock (SCL) signal need to maintain a certain idle time before the
oscilloscope searches for a trigger. The oscilloscope will trigger on when the data (SDA)
satisfying the trigger conditions is found.

6. Slope: Clock Edge: Press Slope softkey to select the desired clock edge.
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Rising: sample the SDA data on the rising edge of the clock.

Falling: sample the SDA data on the falling edge of the clock.
7. When select SCL channel, press SCL and use Trigger Level knob to modify the
trigger level of the SCL channel. When select SDA channel, use Trigger Level knob to
modify the trigger level of the SDA channel.
For example: SCL: CH1; SDA: CH2; Slope: Rising; Data Width: 8; Data Mask:
0x000000ff; Data: 0x000000f5; Overtime: 190ns. The trigger result is shown below:

H0n

Trigger

SPI Decode interpretation:

1. The decode data is displayed in hexadecimal;

2. The decoded data is at the bottom of the waveform interface. The color of “Data”
is displayed purple;

3. When there are "?" or "adjust the time base", you need to adjust the time base to

see the decoding results.

SPI text interface is shown as below:
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[ [ o [ ]
48 B5 4B BA B8 BS A8 A9 da db de B2 B8 42 97 &b ab ed
BE dH 49 da dbh de dd de JdF B2 48 BE B HZ BF BE H2Z 28 81
BB Bl B2 Bl B0 B2 BF @9 40 b5 40 b o5 el el ez 3 ed
B2 I8 B3 42 97 Gb ah cd PO R el eZ &1 ed o5 b o7 B2 4B
BB cA B2 BF B9 B2 2O Bl BB Bl B2 Bl B9 BZ BF B9 4B b5 48
BH B B5 eH 09 ea eb ec HZ OH BH AZ 97 6b ab od BE el o9
ea b ec el es of BZ 40 BB b B2 BF 80 B2 28 @1 6B 81 62
Bl B B2 BF B 48 b5 4B PR BA B5 @ 1 FZ 3 f4 B2 09 60
42 97 6b ab cd BB FB F1 FZ F3 F4 F5 F6 F7 B2 4B BB cB B2
HF HA B2 28 B1 BE A1 B2 Bd BAH B2 BF BE 48 b5 48 BR BR BS
£ F9 fa b fo BZ 30 0 4Z 97 6b ab od BB 8 F9 fa b fo
Fd fe FF B2 4B BO cA B2 BF O B2 20 Bl 00 Bl B2 AdgBR_B Decoded data area
BF B 48 bG 4 B8 BA B5 BB Bl B2 B3 B4 B2 38 89 97 &b
ab ed HE BB B1 HZ A3 B BS BE BT HZ 4B BE ol B2 HH B2
Z6 Bl 68 B1 B2 B0 B B2 BF B9 40 b5 40 6D PO 05 a9 a
Bh Bc B2 IR BO 42 97 6b ab cd B3 B0 B9 Ba Bh Bc Be BF
B2 48 B3 cA B2 BF DA B2 2B Bl 83 B1 B2 B4 BA 62 B8 48
ks 4R BB BB BS 18 11 12 13 14 B2 38 B 42 97 &b ed  BE
10 11 12 13 14 15 16 17 BZ 4P 0@ b B2 OF 60 62 01
B1 Bz B4 BA BZ BF BA 4B kS 4P B8 PR BS 10 19 1a 1 Bz
3 BB 42 97 6b ab cd B9 18 19 da b le 14 le IF

IIC Trigger

IIC (Inter-IC bus) signals setup consists of connecting the oscilloscope to the serial
data (SDA) line and the serial clock (SCL) line and then specifying the input signal
threshold voltage levels.
To set up the oscilloscope to capture IIC signals, please refer to the following:
1. Press the [Trig Menu] button on the front panel to enter the Trigger system function
menu.
2. Press the Type softkey, then turn the Universal Knob to select IIC and push down
the knob to confirm.
3. Source Selection: Press SCL and SDA softkey, turn the Universal Knob to to specify
the data sources of SCL and SDA respectively. They can be set to CH1-CH4.
4. Press When softkey to set trigger condition. Select trigger condition “Start Bit”,
connect the SCL signal to CH1 and connect the SDA signal toCH2.

Press the corresponding Level softkey; then, turn the Trigger Level knob to set the
signal threshold voltage level.

. Data must be stable during the entire high clock cycle or it will beinterpreted

as a start or stop condition (data transitioning while the clock is high).
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Trigger condition:

Trigger Condition: Press When softkey to select the desired trigger condition.

Start  Address R/ Ack Data Ack Stop
Condition Condition

« Start: trigger when SDA data transitions from high level to low level while SCL is
high level.

« Stop: trigger when SDA data transitions from low level to high level while SCL is
high level.

» MissedACK: trigger when the SDA data is high level during any acknowledgement
of SCL clock position.

» Address: the trigger searches for the specified address value. When this event
occurs, the oscilloscope will trigger on the read/write bit.
The AddrBits is "7 bits"; --so the range can be from 0 to Ox7F.

* Restart: trigger when another start condition occurs before a stop condition.

» Address and Data: the trigger searches for the specified address and data value on
the data line (SDA). When this event occurs, the oscilloscope will trigger on the
clock line (SCL) transition edge of the last bit of data. After this trigger condition is

selected:
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--Press Data software, use VO to set the data, refer to 2.7.10;

--Data Mask: When set to "ON", the data is ignored when it is triggered; the
setting is "OFF", and the data on the data line must be consistent with the data
of the index so that it can trigger;

--Data Index: The range is 0 to 3. It can set four hexadecimal data.

Trigger Level:
5. When select SCL channel, press SCL and use Trigger Level knob to modify the
trigger level of the SCL channel. When select SDA channel, use Trigger Level knob to

modify the trigger level of the SDA channel.

For examplel: SCL: CH1; SDA: CH2; When: Start Bit. The trigger result is shown

below:

Trigger

For example2: SCL: CH1; SDA: CH2; When: Address and Data; Address: 09; Data: 3f
XX xx xx (The data mask of index 0 is “OFF”, the data mask of others are “ON"). The

trigger result is shown below:
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1IC Decode interpretation:

1. The decode data is displayed in hexadecimal;

2. The decoded data is at the bottom of the waveform interface. The color of

“Address” and “Data” are displayed purple; "W" indicates the write operation, "R"

indicates the read operation, "D" indicates the decoded data, "~A" indicates the

unacknowledged bit;

3. When there are "?" or "adjust the time base", you need to adjust the time base to

see the decoding results.

1IC text interface is shown as below:

ADDR

HaR
=)
SBR
Lt
By
B9k
SAl
SBR
B
(L)

Address: In the address bar,

$ESLERPES S

$EHERBELEEELIEE

TIEE
2R

b7

a1

ab

9 ab al az a3 el

=

"R" represents the read operation, and "W" represents the
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write operation;
Data: It is the data sent by a read or write operation;

ADDR ACK: "Y" means response, and "N" means no response.

2.8 Save/Recall

Oscilloscope setups, waveforms, Ref, and CSV files can be saved to internal
oscilloscope memory or to a USB storage device. The picture can be saved to USB
storage device. The saved setups, waveforms and Ref can be recalled from an USB
Host interface on the front panel to connect an USB device for external storage.

The scope supports setups, waveforms, Ref , CSV files and picture storage. The
default save type is setups.

1. Setups

It's the default storage type of the scope. It saves the settings of the oscilloscope in
internal or external memory in “.SET” format. At most 9 setting files (from No.1~No.9)
can be stored in internal memory. The stored settings can be recalled.

2. Wave(Binary)

The scope saves the waveform data in memory in “.Iwf format.

3. Reference

The scope saves the waveform data in memory in “.REF” format. At recall, the
reference waveform will be displayed on the screen directly.

4.CSV

It saves the waveform data in external memory in “.CSV” format. The stored files
contain the waveform data of the displayed analog channels and the main setting
information of the oscilloscope. The recall of CSV file is not supported.

5. Picture

Save the oscilloscope display interface to external storage in “.bmp” format.

The recall of picture file is not supported.
Internal Save and Recall

Internal save and recall support Setups in Save/Recall. In the following part, the save
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and recall method and procedures are introduced.
Save the specified oscilloscope setting in internal memory.

1. Connect the signal to the oscilloscope and obtain stable display.

2. Press [Save/Recall] button on the front panel to enter the SAVE/RECALL function
menu.

3. Press the Save softkey and then turn the Universal Knob to select Setup and then
press the knob to confirm.

4. Press the Save To softkey to select Internal to save the current setup of the
oscilloscope to the internal memory.

5. Press the SetUp softkey button, then turn the Universal Knob to select the location
to save. The internal memory can save as many as 9 setup files, fromNo.1~No.9.

6. Press the Save softkey to save the current setup to the appointed location. After a

few seconds, it will pop-out the message “Save successfully”.

Load the specified type of file in internal memory.

If want to recall the setup after having finished the steps above, please do the following
steps: Press the Recall softkey, and then turn the Universal Knob to select the
location that you want to recall, press the Recall softkey to recall the setup, and it will
pop-out the message “Recall Successfully”.

Note: if need to delete a setup file in the memory, please save a new setup to the same

location to overwrite it.

External save and recall

Before using external storage and recall, make sure that the USB flash device is
connected correctly. External storage supports all the types of files in save, but in recall,

CSV are not supported.
Save the specified type of file in the external USB flash device.

1. Press the [Save/Recall] button on the front panel to enter the SAVE/RECALL
function menu.
2. Insert the USB storage device into the front panel USB Host interface, if thedevice is

recognized successful, the pop-uptip “Storage device is connected”.
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3. Press the Save softkey to select Save Type.

4. Use the SaveTo softkey to external location. Press Save softkey and into USB

storage interface. File can be stored under the root directory or in a certain folder under

the root directory of the USB storage device.

5. After the save position is selected, press the New softkey to turn on the editing
interface. Refer to the descriptions in “Disk Management” to create a new filename.

6. Press the Save softkey to save the current waveform to the external USB storage

device.
Load the specified type of file in the external USB storage device.

1. Insert the USB storage device into the front panel USB Host interface, if thedevice is
recognized successful, the pop-uptip “Storage device is connected”.

2. Press the [Save/Recall] button on the front panel to enter the SAVE/RECALL
function menu.

3. Press the Type softkey to select Wave or Setup

4. Press the Recall softkey to enter the SAVE/RECALL file system.

5. Turn the Universal Knob to select the file to be recalled, press the Recall softkey to

recall the waveform or setup.

Save picture

Ensure that the USB storage device is connected, and save the picture to external USB
storage device.
1. Press the [Save/Recall] button on the front panel to enter the SAVE/RECALL
function menu.
2. Insert the USB storage device into the front panel USB Host interface, if thedevice is
recognized successful, the pop-uptip “Storage device is connected”.
3. Press the Save softkey to enter save menu.
4. Press the Type softkey to select Save Type to Picture.
5. Press the Screen Inverted softkey, select OFF or ON.

OFF: The color of the saved picture is the color of the screen.

ON: The color of the saved picture is the opposite color of the screen.

6. Press the Save softkey to save the picture to the external USB storage device.
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Screenshot
Under any menu, keep press the [Save/Recall] button for more than 3 seconds, the

screenshot will be saved as the picture automatically.

Disk Management

Create a New File

This operation is only valid in external storage. DSO4000BC supports English input

method. The file name or folder name can contain letters, numbers and underscores.

Let's use an example to introduce how to create a file or folder.

Create a file named “DS0O4000BC01”

1. Insert the USB storage device, press the Save softkey in “Save/Recall” menu to
enter the Save function menu.

2. Press the Type softkey, and then turn the Universal Knob to select one type.

3. Use the SaveTo softkey to external location. Press Save softkey and into USB
storage interface.

4. Press the New softkey to open the interface shown as the picture below. It divides
into two parts: name input area and keyboard area. The default is keyboard area. As

the picture shows below, “Aa" is used to switch upper-lower case.

Name Input Area Keyboard Area

pper-lower Case Switch
3. Turn VO to select “Aa” and press VO to confirm to set the input method to upper
case.Turn VO to select “DSO4000BCO01” and then press VO to input the characters
successively.

4. To delete the name in the name input area, press Switch Focus To softkey to
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switch to Name Input Area. Press the Delete softkey continuously to delete the
character on the left of the cursor one by one. Turn VO to move the cursor position.
5. Press the Save softkey to enter the file name. You will see a file or folder named

“DS04000BCO1".

Delete a file or folder

This operation is only valid in external storage.

1. Insert the USB storage device, press the Save softkey in “Save/Recall” menu to
enter the Save function menu.

2. Press the Type softkey, and then turn the Universal Knob to select one type.

3. Use the SaveTo softkey to external location. Press Save softkey and into USB
storage interface.

4. Turn the Universal Knob VO to select the file or folder to be deleted, and then press

the Delete softkey. Then the file or folder will be deleted.

Rename a file or a folder

This operation is only valid in external storage.

1. Insert the USB storage device, press the Save softkey in “Save/Recall” menu to
enter the Save function menu.

2. Press the Type softkey, and then turn the Universal Knob to select one type.

3. Use the SaveTo softkey to external location. Press Save softkey and into USB
storage interface.

4. Turn the Universal Knob VO to select the file or folder, press the Rename softkey,

and then refer to the descriptions in “Create a new file” to create a new file name.

Measure System

The oscilloscope displays graphs of voltage versus time and can help to measure the
displayed waveform. There are several ways to take measurements, using the

graticule, the cursors or performing an automatic measurement.
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Scale measurement

Graticule: This method allows you to make a quick, visual estimate and take a simple
measurement through the graticule divisions and the scale factor.

For example, you can take simple measurements by counting the major and minor
graticule divisions involved and multiplying by the scale factor. If you counted 6 major
vertical graticule divisions between the minimum and maximum values of a waveform
and knew you had a scale factor of 50mV/division, you could easily calculate your
peak-to-peak voltage as follows:

6 divisions x 50mV/division = 300mV.

Cursor measurement

Cursor: This method allows you to take measurements by moving the cursors.
Cursors always appear in pairs and the displayed readouts are just their measured
values. There are two kinds of cursors: Amplitude Cursor and Time Cursor. The
amplitude cursor appears as a horizontal broken line, measuring the vertical
parameters. The time cursor appears as a vertical broken line, measuring the
horizontal parameters.

The cursor measurement includes two modes: Manual mode and Tracking mode.
1. Manual mode:

Horizontal cursors or vertical cursors appear in pair to measure time or voltage, and the
distance between the cursors can be manually regulated. The signal source should be
set as a waveform to be measured before the cursors are used.

2. Tracking mode:
A horizontal cursor is intersected with a vertical cursor to form a cross cursor. The cross

cursor is automatically located on the waveform, and the horizontal position of the
cross cursor on the waveform is regulated by selecting “Cur A" or “Cur B” and rotating
the [UNIVERSAL] knob. The coordinates of the cursor point will be displayed on the

screen of the oscilloscope.

Push the CURSOR button to display the Cursor Menu.

Options Settings Comments

Mode Manual Select a measurement cursor and display it.
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Track

Source CH1~CH4 Select a waveform to take the cursor measurement.
MATH Use the readouts to show the measurement.
AX(BX) A selected cursor is highlighted, which can be moved
Select AXBX freely. Both cursors can be selected and moved at the
Cursor AY(BY) same time. The box behind the cursor displays the
AYBY location of the cursor.

Moving Cursors: Press the key near Select Cursor to select a cursor and turn

Universal Knob to move it. Cursors can be moved only when the Cursor Menu is

displayed.

Automatic Measurement

Automatic Measurement: The oscilloscope performs all the calculations automatically

in this mode. As this measurement uses the waveform record points, it is more precise

than the graticule and cursor measurements. Automatic measurements show the

measurement results by readouts which are periodically updated with the new data

acquired by the oscilloscope.

Push the Meas button to perform auto measurements. There are 32 types of

measurements and up to 4 can be displayed at a time.
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Perform the steps below and select voltage or time parameters to make automatic
measurements.

1. Press the [Meas] button on the front panel to enter the Measure function menu.

2. Press the Source softkey, and then use the Universal Knob to select the desired
channel.

3. Press the Type softkey, and then turn the Universal Knob to select the desired
measurement parameter.

4. Press the Universal Knob to add the measurement parameter, the parameters and
value will be shown above the menu, and the statistics status will update.

5. Toturn off the statistic function, press the Statistics softkey to select OFF.

The measurement display area can display 4 measurement parameters at most, and
the measurements will arrange according to the selecting order. If add a sixth
measurement parameter, it will delete the first measurement.

Note: If the parameter does not match the measured condition, it will display as “*****”,

To Clear Measurement Parameters
Press the Clear All softkey to clear all the measurement parameters that are displaying

on the screen.

Statistic Function

Make statistic and display the current, average, minimum, maximum, root mean square
error and count values of at most 4 measurement items that are turned on last.

1. Press the [Meas] button on the front panel to enter the Measure function menu.

2. Press the Statistics softkey to select ON.

min

To Make All Measurement
All measurement could measure all parameters of the current measurement source

and display the results on the screen.
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Do the following steps to make all parameters measurement.

1. Press the [Meas] button on the front panel to enter the MEASURE functionmenu.

2. Press the All Measure softkey to select ON.

3. Press the Source softkey to select the measure source (CH1~CH4).

Options Settings

Comments

Source CH1~CH4

Select the measure source.

Measurement Type

Calculate the waveform frequency by measuring

1 Frequency .
the first cycle.
2 Period Calculate the time of the first cycle.
Calculate the arithmetic mean voltage over the
3 Average .
entire waveform.
Calculate the absolute difference between the
4 Pk-Pk greatest and the smallest peaks of the entire
waveform.
5 RMS Calculate the Root Mean Square voltage over the
entire waveform.
. Calculate the actual RMS measurement of the first
6 PeriodRms .
complete cycle in the waveform.
- Min The most negative peak voltage measured over

the entire waveform.
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The most positive peak voltage measured over the

8 Max .
entire waveform.
- Measure the time between 10% and 90% of the
9 RiseTime ) -
first rising edge of the waveform.
) Measure the time between 90% and 10% of the
10 FallTime ) .
first falling edge of the waveform.
Measure the time between the first rising edge
11 + Width and the next falling edge at the waveform 50%
level.
Measure the time between the first falling edge
12 - Width and the next rising edge at the waveform 50%
level.
Measure the first cycle waveform. Positive Duty
13 + Duty Cycle is the ratio between positive pulse width and
period.
Measure the first cycle waveform. Negative Duty
14 - Duty Cycle is the ratio between positive pulse width and
period.
Measure the highest voltage over the entire
15 Vbase
waveform.
Measure the lowest voltage over the entire
16 Vtop
waveform.
) Measure the voltage of the 50% level from base to
17 Vmid
top.
18 Vamp Voltage between Vtop and Vbase of a waveform.
Defined as (Base - Min)/Amp x 100 %, Measured
19 Overshoot .
over the entire waveform.
Defined as (Max - Top)/Amp x 100 %, Measured
20 Preshoot I ( PY/AMP x ° .
over the entire waveform.
) Calculate the arithmetic mean voltage over the
21 PeriodAvg ) .
first cycle in the waveform.
Defined as (Vmin-Vlow)/Vamp after the waveform
22 FOVShoot " (vmin-View)/Vamp wav
falling.
Defined as (Vmin-Vlow)/Vamp before the
23 RPREShoot .
waveform falling.
) The duration of a burst measured over the entire
24 BWidth
waveform.
The time between the first rising edge of source 1
25 FRR and the first rising edge of source 2 of 50 voltage

level.
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The time between the first falling edge of source 1

26 FFF and the first falling edge of source 2 of 50 voltage
level.

27 FRE The time between the first rising edge of source 1
and the first falling edge of source 2.

28 FFR The time between the first falling edge of source 1
and the first rising edge of source 2.

29 e The time between the first rising edge of source 1
and the last rising edge of source 2.

30 . The time between the first rising edge of source 1
and the last falling edge of source 2.

31 LER The time between the first falling edge of source 1
and the last rising edge of source 2.
The time between the first falling edge of source 1

32 LFF .
and the last falling edge of source 2.

Off Do not take any measurement.

Delay settings

When the 8 delay measurements of FRR, FFF, FRF, FFR, LRR, LRF, LFR, and LFF are
selected, the source that is selected in the main menu of measure is the source 1 of
delay measurement.

In the second page of measurement main menu, select Settings softkey to enter delay

menu, users can set the opened channel to the source 2 of delay measurement.

Gate measurement

In the second page of measurement main menu, select Gate softkey to enter gate
menu. Only when the type of measurement is opened, the gate measurement can be
opened.

After opening the gate measurement, the measurement results only measure the

waveforms between the cursor A and the cursor B.

Digital Storage Oscilloscope 58



Acquire

Run Control

Press the [Run/Stop] or [Single] button on the front panel to run or stop the sampling
system of the scope.

When the [Run/Stop] is green, the oscilloscope is running, that is, acquiring data when
trigger conditions are met. To stop acquiring data, press the [Run/Stop] button. When
stopped, the last acquired waveform is displayed.

When the [Run/Stop] button is red, data acquisition is stopped. Red "Stop" is
displayed next to the trademark logo in the status line at the top of the display. To start
acquiring data, press [Run/Stop].

To capture and display a single acquisition (whether the oscilloscope is running or
stopped), press [Single] button. The Single run control lets you view single-shot events
without subsequent waveform data overwriting the display.

When [Single] is pressed the display is cleared, the trigger mode is temporarily set to
Normal (to keep the oscilloscope from auto-triggering immediately), the trigger circuitry
is armed, the Single key is illuminated, and the oscilloscope waits until a user defined
trigger condition occurs before it displays a waveform.

When the oscilloscope triggers, the single acquisition is displayed and the oscilloscope
is stopped (the [Run/Stop] button is illuminated in red). Press [Single] button again to
acquire another waveform.

When you acquire an analog signal, the oscilloscope will convert it into a digital one.
The real-time acquisition has four modes: Normal, Peak Detect, Average and High
Resolution. The acquisition rate is affected by the setting of time base.

Normal: In this acquisition mode, the oscilloscope samples the signal in evenly spaced
intervals to establish the waveform. This mode accurately represents signals in most
time. However, it does not acquire rapid variations in the analog signal that may occur
between two samples, which can result in aliasing and may cause narrow pulses to be
missed. In such cases, you should use the Peak Detect mode to acquire data.

Peak Detect: In this acquisition mode, the oscilloscope gets the maximum and
minimum values of the input signal over each sample interval and uses these values to

display the waveform. In this way, the oscilloscope can acquire and display those
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narrow pulses that may have otherwise been missed in Normal mode. However, noise
will appear to be higher in this mode.

Average: In this acquisition mode, the oscilloscope acquires several waveforms,
averages them, and displays the resulting waveform. You can use this mode to reduce
random noise.

High Resolution(HR): This mode uses a kind of ultra-sample technique to average the
neighboring points of the sample waveform to reduce the random noise on the input
signal and generate much smoother waveforms on the screen. This is generally used
when the sample rate of the digital converter is higher than the storage rate of the
acquisition memory.

Note: "Average" and "HR" modes use different averaging methods. The former uses

"Multi-sample Average" and the latter uses "Single Sample Average".

Time Base: The oscilloscope digitizes waveforms by acquiring the value of an input
signal at discrete points. The time base helps to control how often the values are
digitized. Use the SEC/DIV knob to adjust the time base to a horizontal scale that suits
your purpose.

Push the UTILITY button and press Acquire softkey to set the acquisition parameter.

Options Settings Comments
Acquire and accurately display most waveforms.
Normal
Detect glitches and eliminate the possibility of
Mode Peak Detect

i aliasing.
(Real Time)  Average o
Reduce random or uncorrelated noise in signal

AR display. The number of averages is selectable.
YT format shows the vertical voltage in relation to
time (horizontal scale); XY format displays a dot
between CH1 and CH2 each time when a sample
A is acquired, where the voltage or current of CH1
Disp Mode XY determines the X coordinate of the dot(horizontal)
Roll and the voltage or current of CH2 determines the
Y coordinate (vertical). For detailed information,
refer to descriptions on XY format in the following
text.
Averages 4,8, 16, 32, Select the number of averages by pressing F3 or
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64, 128 F4.

Memory Select the memory depth for different board

Depth models.

Normal: For the oscilloscope model with the bandwidth of 100MHz, the maximum
sample rate is 1GS/s. For time base with insufficient sample rate, you may use the Sine
Interpolation Algorithm to interpolate points between sampled points to produce a

complete waveform record (4K by default).

Normal Acquisition Intervals

1 2 31415 6|17 |8 91| 10

S TNATN

o Sample Points

Normal Mode Acquires a Single Sample Point in Each Interval

Peak Detect: Use this mode to detect glitches within 10ns and to limit the possibility of
aliasing. This mode is valid at the SEC/DIV setting of 4us/div or slower. Once you set
the SEC/DIV setting to 4pus/div or faster, the acquisition mode will change to Normal
because the sample rate is fast enough that Peak Detect is unnecessary. The
oscilloscope does not display a message to tell you that the mode has been changed
to Normal.

Average: Use this mode to reduce random or uncorrelated noise in the signal to be
displayed. Acquire data in Normal mode and then average a great number of
waveforms. Choose the number of acquisitions (4, 8, 16, 32, 64 or 128) to average for
the waveform.

Stopping the Acquisition: When you are running the acquisition, the waveform
display is live. Stop the acquisition (press the [Run/Stop] button) to freeze the display.
In either mode, the waveform display can be scaled or positioned by vertical and

horizontal controls.
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XY Mode

The XY mode is used to analyze phase differences, such as those represented by
Lissajous patterns. The format plots the voltage on CH1 against the voltage on CH2,
where CHL1 is the horizontal axis and CH2 is the vertical axis. The oscilloscope uses
the untriggered Normal acquisition mode and displays data as dots.

The oscilloscope can acquire waveforms in YT mode at any sampling rate. You may
view the same waveform in XY mode. To perform this operation, stop the acquisition

and change the display mode to XY.
Roll Mode

In Roll mode, the waveform display rolls from right to left. No trigger or horizontal offset
control of waveforms is available during Roll Mode, and it's only available when set to

100ms/div or slower.

Display

The waveform display is affected by settings of the oscilloscope. A waveform can be
measured once it is captured. The different styles to display a waveform on the screen

give significant information about it.

Push the [Display] button and the following menu appears.

Options Settings Comments
Vectors Vectors fill up the space between adjacent sample
Type Dots points in the display; Dots only displays the sample
points.
Source
) Adjustable, Turn the multi-functional knob to adjust.
Intensity
Dotted line
) ] Off only displays the horizontal and vertical
Grid Real line . .
OFF coordinates at the center graticule on the screen.
Grid . . . .
. Adjustable, Turn the multi-functional knob to adjust.
Intensity
Set the function of [Force Trig] button, Force trigger or
Key Reuse .
save picture to USB.
Screen Adjustable, Turn the multi-functional knob to adjust.
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Brightness

Persist

OFF

Infinite Sets the time length to display each displayed sample
1s, 5s, point.

10s,30s

Utility System

Push the UTILITY button to display the Utility Menu as follows.

Options Comments

Language Set the language

DVM Enable the DVM measure function.

Acquire Enter acquire function.

System Info Display the software and hardware versions, serial number and
some other information about the oscilloscope.

System Set Set the sound, Network, time and date.

Update Insert a USB disk with upgrade program. Press the Update
Program button and the Software Upgrade dialog pops up. Refer to
tips to upgrade or cancel.

Calibrate Press this option and the Self Calibration dialog pops up. Refer to
tips to perform the self calibration or cancel.

Self Test Self test function.

Pass/Fail Pass/Fail function

Front Panel Test the function of all keys and knobs on the front panel.

Self Test

Self Calibration: The self calibration routine can optimize the precision of the

oscilloscope to fit the ambient temperature. To maximize the precision, you should

perform the self calibration once the ambient temperature changes by 5°C or more.

Follow the instructions on the screen.

Tip: Press any menu button on the front panel to remove the status display and

enter a corresponding menu.
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DVM

There are three types of measurement for DVM: DC DVM, AC DVM and DC.

1. DC DVM, root-mean-square value of the instantaneous value within one
cycle.
2. ACDVM

For sine wave, AC DVM= Ve *VZ_
2 2

For triangle wave, AC DVM= _VZEF_ * V%_
For square, AC DVM= Vﬁ%l
3. DC: DC component.
At the same time, the percentage of the DVM value for the specified range is calculated.
The range can be set to an automatic range and a fixed range.
The automatic range is the range of the oscilloscope, is volt/div *10.
The fixed range can be set to 900uv, 9mV, 90mV, 900mV, 9V, 90V.

When the DVM value exceeds the range, the percentage is 100%.
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Update Firmware

This series of oscilloscope can upgrade the software by the USB flash disc, which

needs about 5 minutes.

The firmware is upgraded by the following steps:

1. Plug the USB flash disc in which a firmware program is saved in USB Host interface
on the front panel of the oscilloscope.

2. Press [Utility] button to skip to the Utility menu.

3. Press Update->Update Firmware softkey.

4. Select the file and press Universal Knob to confirm. Then press Start updating

softkey to update the firmware.

Reboot the machine after finishing upgrading, and the software version is upgraded.

The oscilloscope should be self-corrected once after upgrading.

Self Calibration

The self calibration routine helps optimize the oscilloscope signal path for maximum
measurement accuracy. You can run the routine at any time but should always run it if
the ambient temperature changes by 5°C or more. For a more accurate calibration,
please power on the oscilloscope and wait for 20 minutes until it has adequately
warmed up.

To compensate the signal path, disconnect any probes or cables from the front-panel
input connectors. Then, push the [Utility] button, select Calibrate option and follow the

directions on the screen.

Pass/Fail

“Pass/Fail” is used for judging whether the input signal is in a built rule range and
outputting the past or failed waveform so as to detect the change condition of the
signal.

Page 1 of the pass/fail function menu:

Option Setup Description

ON Run the pass/fail function.
Pass/Fail

OFF Stop the pass/fail function.
Source CH1~CH4  Select the signal input channel.
Regular Skip to a rule setup menu.
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OFF Close waveform pass/fail time display information.
Message
ON Open waveform pass/fail time display information.
On Enter STOP state if output exist.
Stop Off Continue to run if output exists.
Page 1/2 Skip to page 2 to the pass/fail menu.

Page 2 of the pass/fail function menu:

Option Setup Description
ON

Output
OFF
Pass Output a negative pulse train when the test is
Fail passed.

Mode . . .
Pass Ring Output a negative pulse train when the test is

failed. .

Fail Ring afte

Return Skip to Utility menu

Regule setup menu:

Option Setup Description

Use the Universal knob to set a horizontal
Vertical

tolerance range: 0.020div-4.00div

Use the Universal knob to set a vertical
Horizontal

tolerance range: 0.025div-8.00div

Create a rule template according to the two
Create

setups above.
Save Select a save position for the rule.

Regule save menu:

Option Setup Description

SavaTo Local Memory 1-10

Save Save the rule setups.

Recall Recall the waved rule setups.
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Fast Action Buttons

Auto Scale: Automatically set the oscilloscope controls to generate a usable display of
the input signals. Refer to the following table for relative content.

Single: Acquire a single waveform and then stop the acquisition.

Run/Stop: Continuously acquire waveforms or stop the acquisition.

Help: Display the Help menu.

Default: Recall the factory setup. Refer to the following table for relative content.

AUTO SCALE

Auto Scale is one of the advantages digital oscilloscopes have. When you push the
Auto Scale button, the oscilloscope will identify the type of waveform (sine or square
wave) and adjust controls according to input signals so that it can accurately display

the waveform of the input signal.

Functions Settings
Acquire Mode Adjusted to Normal or Peak Detect
Cursor Off
Display Format Setto YT
Display Type Set to Vectors for an FFT spectrum; otherwise, unchanged
Horizontal Position Adjusted
SEC/DIV Adjusted
Trigger Coupling Adjusted to DC, Noise Reject or HF Reject
Trigger Holdoff Minimum
Trigger Level Set to 50%
Trigger Mode Auto
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) Adjusted; Auto Scale can not be used for the EXT TRIG
Trigger Source

signal
Trigger Slope Adjusted
Trigger Type Edge
Trigger Video Sync Adjusted
Trigger Video Adjusted
Standard

Vertical Bandwidth Full

DC (if GND was chosen before); AC for the video signal;

Vertical Coupling )
otherwise, unchanged

VOLTS/DIV Adjusted

The Auto Scale function examines all channels for signals and displays corresponding
waveforms. Auto Scale determines the trigger source according to the following
conditions.
> If multiply channels get signals, the oscilloscope will use the channel with
the lowest frequency signal as the trigger source.
> If no signals are found, the oscilloscope will use the lowest-numbered
channel displayed in Auto Scale as the trigger source.
> If no signals are found and no channels are displayed, the oscilloscope will
display and use Channel 1 as the trigger source.
When you use the Auto Scale function and the oscilloscope determines that the signal

is similar to a sine wave, the oscilloscope displays the following options.

Wave Options Details
Display multiple periods that have appropriate vertical and
Multi-Period p Y pep pprop
horizontal scales.
. . Set the horizontal scale to display about one period of the
Single-Period Pay P
waveform.
Autoscale Autoscale setting.
Select the source: only display the current source or all
Source
sources.
Cancel Let the oscilloscope recall the previous setup.

Default Setup

When you push the DEFAULT SETUP button, the oscilloscope will display the CH1
waveform and remove all the others. When you are at the default setup, press F1 to

Undo Preset. Then the oscilloscope returns to the status before default setup. The
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table below gives the options, buttons and controls that change settings at default

setup.
Menu or System Option, Button or Knob Default Setting
(Three mode options) Normal
Acquire Averages 16
Run/Stop Run
Type Off
Source CH1
Cursor Horizontal (amplitude) +3.2div
Vertical (time) +4div
Type Vectors
Display Persist Off
Format YT
Window Mode Single-window
Trigger Knob Level
Horizontal Position 0.00s
SEC/DIV 200us
Operation —
Math Source CH1-CH2
Position Odiv
Vertical Scale 20dB
FFT Operation
FFT Source CH1
Window Hanning
FFT Zoom X1
Source CH1
Measure Type None
Type Edge
Source CH1
Trigger (Edge) Slope Rising
Mode Auto
Level 0.00v
Trigger (Pulse) When >
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Pulse Width 200ns
Polarity Positive
Mode Auto
Polarity Positive
Trigger (Video) Sync ScanLine
Standard NTSC
Slope Rising
Trigger (Slope) Mode Auto
When >
Source CH1
Polarity Positive
Trigger (Overtime)
Mode Auto
Time 20ns
Bandwidth Limit Unlimited
VOLTS/DIV Coarse
Vertical System, Probe Attenuation 1X
All Channels Invert Off
Position 0.00div (0.00V)
VOLTS/DIV v

The following settings do not change when you push the [Default] button.

YV V. VYV V V

Language Option
Saved Settings

Saved Reference Waveforms

Display Contrast

Calibration Data
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Chapter 3 Waveform Generator

The series oscilloscope is equipped with waveform generator function, with one
channel of arbitrary waveform output. User can edit the arbitrary waveform or choose
the regular waveforms such as Sine, Ramp, Square, Exponent, Noise, DC and AM/FM.

€ SetWave Type and Parameters

€ Edit Arbitrary Waveform

L 2 Output Arbitrary Waveform
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Set Wave Type and Parameters

1. Press the [Wave Gen] button on the front panel to open the arbitrary waveform
generator function.

2. Press the Wave softkey; then turn the Universal Knob to select the desired
waveform and push down the knob to confirm. Press the Wave Type softkey
continually can also select the waveform type.

3. Press the Frequency softkey to setfrequency.

4. Press the Amplitude softkey to setamplitude.

5. Press the Offset softkey to set offset.

6. Press the Duty softkey in the second page to set the duty of Square and Ramp

waveform.

Set the value of frequency, Amplitude or Offset:

.: Horizontal arrow, turn the Universal Knob to select a digit.

: Vertical arrow, turn the Universal Knob to set the value of the selected digit.

The waveform will output from GEN OUT BNC port.

7.Press the modulation softkey to enter modulation menu.
The modulation types are AM and FM.
8. Press the Burst softkey to enter burst menu.

The burst types are N cycle and Gate.
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Edit Arbitrary Waveform

User can't edit arbitrary waveform directly under Wave Gen interface for the
device. Firstly, please double click “WaveEditorSetup.exe” in WaveEditor folder in CD
disk and install Arbitrary Waveform Editor software according to installation wizard.
After the software installed successfully, you can see WaveEditor icon on desktop.

Double-click the icon to enter arbitrary waveform generator window.

Menu:

Import from CSV: Import the CSV format file to the arbitrary waveform generator
window.

Export as CSV: Save as CSV format file.

Import from ARB: Import the ARB format file to the arbitrary waveform generator
window.

Export as ARB: Save as ARB format file.

Note: The device can recall ARB format file in USB disk, but CSV format file can't be

recalled by the device.
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Toolbar buttons

: Download waveform data to the device.

< : Smooth Drawing Mode. You can draw any waveform shape using the left-mouse.

ﬂ: Line Drawing Mode. You can click on the waveform to draw a straight line from the
previous point.

) & B - 700m tools. To zoom the time axis in or out, click the + or - zoom button
and then click on the waveform area. Click the 100% button to restore the time axisto
its original scale.

L% M AP [ L standard waveform shapes. Draw a standard waveform
with the settings specified in the numerical controls below the toolbar. Thecurrent

waveform will be erased.

e’ =) Cycles. The number of cycles to draw. This control is used in
conjunction with the Standard waveform shapes buttons. Select one of the standard
waveform shapes and then enter the number of cycles, and it will draw the requested
number of cycles of the waveform.

Min (3) -50 *_: Minimum. When one of the Standard waveform shapes buttons
is pressed, this control sets the minimum signal level.

D ) e > *_: Maximum. When one of the Standard waveform shapes
buttons is pressed, this control sets the maximum signal level.

Duty Cycle (] 5° - Duty cycle. When a square, triangular or ramp waveform is
selected using one of the Standard waveform shapes buttons, this control sets the

duty cycle of the signal. Duty cycle is defined as the time that the signal spends above
zero volts divided by the total cycle time. Thus, a symmetrical square or triangular
wave has a duty cycle of 50%. Reducing the duty cycle shortens the positive part of the
cycle and lengthens the negative part, and increasing the duty cycle does the opposite.
Note:

The Frequency, Amplitude, Offset parameter of the ARB waveform can not be
regulated in this WaveEditor software, but it can be done by tuning on the device
directly (refer to above Chapter 3.1) after the waveform data is downloaded to device
(refer to below Chapter 3.3).

Do not use the WaveEditor and the DSO software at the same time, it will cause errors.
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Output Arbitrary Waveform

1. Press the Wave Gen button on the front panel to enable the AWG function and enter
the Wave Gen function menu.

2. Connect the device with PC which has installed the WaveEditor software using a
USB cable.

3. Double click the WaveEditor icon to open the program.

4. Select a waveform file or draw an arbitrary waveform; then click the in toolbar

and select waveform data download position to download waveform data to the device.

Waveform data Download &J

@ Uss

@ LAN
IPAddress 192 . 168 . 1 . 127

&) com

Position [Arbl =

Download

1. The waveform will output from GEN OUT BNC port.

S

Also, you can recall ARB format file in USB disk to output a waveform.

1. Press the Wave Gen button on the front panel to enter Wave Gen functionmenu.

2. Press the Wave softkey, turn the Universal Knob to select Arb1~Arb4 and then
push the knob to confirm.

3. Press Recall softkey and select desired recalled ARB format file in USB disk.

4.  The waveform will output from GEN OUT BNC port.

Digital Storage Oscilloscope 75



Chapter 4 Troubleshooting

4.1 Problem Settlement

1. Ifthe oscilloscope does not start up at power on, follow these steps:

1> Check the power cord to verify it has been connected properly;
2) Check the power on/off button to ensure it has been pushed;

3) Then restart the oscilloscope.

Contact your local HANTEK distributor or directly keep touch with HANTEK Technical

Support department if the oscilloscope still can not be turned on normally.

2. Ifthereis no display of waveforms on the screen when the oscilloscope is

turned on, follow these steps:

1) Check the probe to assure its proper connection to the input BNC;

2) Check the channel switch ( CH1~CH4 menu buttons) to make sure it has been
turned on;

3) Check the input signal to verify it has been connected to the probe correctly;

4) Affirm that all measured circuits have signals to output;

5)  Turn up the magnitude for DC signals with large magnitude;

6) In addition, you may press the Auto Measure button to perform an automatic

detection of signals at first.

Contact HANTEK Technical Support department in time if there is still no display of

waveforms.
3. If the waveform of the input signal is distorted seriously, follow these steps:

1> Check the probe to assure its proper connection to the channel BNC;
2) Check the probe to assure its good connection to the measured object;
3) Check the probe to verify it has been well calibrated. Otherwise, refer to the

content about calibration described in this manual.
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1)
2)

3)

If the waveform is rolling continuously on the screen but can not be

triggered, follow these steps:

Check the trigger source to make sure it consistent with the inputchannel;

Check the trigger level to assure its correct adjustment. You may push the
TRIGGER LEVEL knob to reset the trigger level back to the center of the signal;
Check the trigger mode to confirm it is a right choice for the input signal. The
default trigger mode is edge trigger. However, it is not suitable for all kinds of input

signals.
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Chapter 5 Services and Support

Thank you for choosing HANTEK. Please contact us through the following ways should

you have any inquiry regarding our products. We shall do our best to help you.
1. Contact your local HANTEK distributor;
2. Contact your local HANTEK field office;

3. Contact HANTEK headquarters in China.

Headquarters
Qingdao Hantek Electronic Co., Ltd

http://www.hantek.com

Address: 2/F., Zone D2, No. 112 Keyuan Longitude 7th Road,Qingdao City,
Shandong Province, China 266101

Tel: +86-532-88703687 / 88703697

Fax: +86-532-88705691

Email: service@hantek.com

Technical Support
Tel: +86-532-88703687

Email: support@hantek.com
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Chapter 6 General Care and Cleaning

General Care

Do not put or leave the device in a place where the LCD display will be exposed to
direct sunlight for long periods of time.
Note: To avoid damage to the oscilloscope or probes, do not expose them to sprays,

liquids, or solvents.

Cleaning

Examine the oscilloscope and probes as often as operating conditions require. To

clean the exterior surface, perform the following steps:

1) Use a lint-free cloth to remove floating dust on the outside of the oscilloscope and

probes. Take care to avoid scratching the glabrous display filter.

2) Use a soft cloth dampened with water to clean the oscilloscope. For more efficient

cleaning, you may use an aqueous solution of 75% isopropyl alcohol.
Note: To avoid damage to the surface of the oscilloscope or probes, do not use any

corrosive or chemical cleaning agents.
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Appendix A: Technical Specifications

All specifications herein mentioned apply to the series oscilloscopes. Before checking
an oscilloscope from HANTEK to see if it complies with these specifications, make sure

it meets the following conditions:

> The oscilloscope must have been operating continuously for twenty minutes
under the specified operating temperature.

> The Do Self Cal operation must be performed through the Utility menu if the
operating temperature changes by more than 5C.

> The oscilloscope must be within the factory calibration interval.
All specifications are guaranteed unless noted ‘typical’.
Oscilloscope Specifications

Horizontal

1GS/s(Single-channel); 500MSa/s(Dual-channel);
250MSa/s(Three/Fourchannel)

Sample Rate Range

Waveform Interpolation (sin x)/x

Maximum 64K samples per single-channel; maximum
Record Length
32K samples per dual-channel (4K, 32K optional)

DS04084 DS04104 DS04204 DS04254
SEC/DIV Range

2ns/div to 100s/div, in a 1, 2, 5 sequence

Sample Rate and
+50ppm
Delay Time Accuracy

Single-shot, Normal mode

Delta Time Measurement | * (1 sample interval +100ppm x reading + 0.6ns)

Accuracy >16 averages

(Full Bandwidth) + (1 sample interval + 100ppm x reading + 0.4ns)

Sample interval = s/div + 200
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Vertical

A/D Converter

8-bit resolution,

each channel sampled simultaneously

VOLTS/DIV Range

500uV/div to 10V/div at input BNC

Position Range

500pV/div to 20mV/div, +200mV
50mV/div to 200mV/div, £1V
500mV/div to 2V/div, 20V
5V/div to 10V/div, £30V

Selectable Analog

20MHz
Bandwidth Limit, typical
Low Frequency Response

<10Hz at BNC

(-3db)

Rise Time at BNC, typical

DS04084 DS04104 | DS0O4204 | DS04254

<4.4ns <3.5ns <1.8ns <1l.4ns

DC Gain Accuracy

+3% for Normal or Average acquisition mode,
10V/div to 10mV/div
+4% for Normal or Average acquisition mode,

5mV/div to 500uV/div

Note: Bandwidth reduced to 6MHz when using a 1X probe.

Acquisition

Acquisition

Modes

Normal, Peak Detect, Average and HR

Acquisition Rate, | Up to 2000 waveforms per second per channel (Normal

typical acquisition mode, no measurement)

Single Sequence | Acquisition Mode Acquisition Stop Time

Normal, Upon single acquisition on all channels
Peak Detect simultaneously

After N acquisitions on all channels
Average simultaneously, N can be set to 4, 8, 16,

32,64 or 128
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Trigger

Mode Auto, Normal
CH1~CH4 +4 divisions from center of screen
Level
EXT 0~3.3V
Holdoff Range 20ns ~ 10s
0.2div x volts/div within +4 divisions from
Trigger Level CH1~CH4
center of screen
Accuracy
EXT + (6% of setting + 40mV)

Edge Trigger

Slope Rising, Falling, Rising&Falling
Source CH1~CH4/EXT

Pulse Width

Polarity Positive, Negative
Condition(When) <, > ==

Source CH1~CH4

Width Range 8ns ~ 10s

Resolution 8ns

Video Trigger

Signal Standard NTSC, PAL

Source CH1~CH4

Sync ScanLine, LinrNum, OddField, EvenField and AllField

Slope Trigger

Slope Rising, Falling
Condition(When) <, >, 1= =

Source CH1 ~ CH4

Time Range 8ns ~ 10s
Resolution 8ns

Overtime Trigger

Source CH1~CH4
Polarity Positive, Negative
Time Range 8ns ~ 10s
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Resolution 8ns
Window Trigger
Source CH1~CH4

Pattern Trigger

Pattern 0: Lower level; 1: High level;
Level CH1~CH4
Interval Trigger

Slope Rising, Falling
Condition(When) <, > ==

Source CH1~CH4

Time Range 8ns ~ 10s
Resolution 8ns

Under Amp

Polarity Positive, Negative
Condition(When) <, > ==

Source CH1~CH4

Time Range 8ns ~ 10s
Resolution 8ns

UART Trigger

Condition(When) Start, Stop, Data, Parity Error, COM Error
Source (RX/TX) CH1~CH4

Data format Hex

Condition(When) <, > 1=, =

Data Length 1 byte

Data Bits Width

5 bit, 6 bit, 7 bit, 8 bit

Parity Check

None, Odd, Even

Idle Level High, Low
Baud 110/300/600/1200/2400/4800/9600/14400/19200/38400/576
Rate(Selectable) 00/115200/230400/380400/460400 bit/s

Baud Rate (Custom)

300bit/s~334000bit/s

LIN Trigger
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Interval Field, Sync Field, Id field, Sync Id Error, Identifier, Id

Condition(When)
and Data
Source CH1~CH4
Data format Hex
Baud Rate 110/300/600/1200/2400/4800/9600/14400/19200/38400/576
(Selectable) 00/115200/230400/380400/460400 bit/s

Baud Rate (Custom)

300bit/s~334000bit/s

CAN Trigger
Start Bit, Remote Frame, Data Frame Id, Frame Id,
Condition(When) DataFrame Id A, Error Frame, All Error, Ack Error, Overload
Fram
Source CH1~CH4
Data format Hex
Baud Rate 10000, 20000, 33300, 500000, 62500, 83300, 100000,
(Selectable) 125000, 250000, 500000, 800000, 1000000

Baud Rate (Custom)

5kbit/s~1Mbit/s

SPI Trigger
Condition Data
Source

CH1~CH4
(CSICLK/Data)
Data format Hex
Data Length 4,8, 16, 24, 32
IIC Trigger
Source (SDA/SCL) CH1~CH4
Data format Hex
Data Index 0~7
When(Condition) Start, Stop, No Ack, Address, Data, Restart

Inputs

Inputs

Input Coupling

DC, AC or GND
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Input Impedance,

DC coupled

1MQ+2% in parallel with 20pF+3pF

Probe

Attenuation

1X, 10X

Supported Probe

Attenuation 1X, 10X, 100X, 1000X
Factors
Overvoltage
300V CAT I
Category
Maximum Input
300VRrws (10X)
Voltage
Measurements
Voltage difference between cursors: AV
Cursors Time difference between cursors: AT
Reciprocal of AT in Hertz (1/AT)
Frequency, Period, Average, Pk-Pk, RMS, PeriodRms, Min,
Max, RiseTime, FallTime, + Width, - Width, + Duty, - Duty,
Automatic
Vbase, Vtop, Vmid, Vamp, Overshoot, Preshoot, PeriodAvg,
Measurements

FOVShoot, RPREShoot, BWidth, FRR, FFF, FRF, FFR, LRR,
LRF, LFR and LFF

General Specifications

Display
Display Type 7 inch 64K color TFT (diagonal liquid crystal)
Display
800 horizontal by 480 vertical pixels
Resolution
Display Contrast Adjustable
Probe Compensator Output
Output Voltage,
About 2Vpp into 21MQ load
typical
Frequency, 1kHz
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typical

Power Supply

100-120VACrus(¥10%), 45Hz to 440Hz, CAT Il
Supply Voltage

120-240VACrus(+10%), 45Hz to 66Hz, CAT I
Power

<30W
Consumption
Fuse T, 3.15A, 250V, 5x20mm

Environmental

Operating

0to 50 °C (32 to 122 °F)
Temperature
Operation

<90% relative humidity
Humidity
Storage

-40 to +71 °C (-40 to 159.8 °F)
Temperature
Storage

<60% relative humidity
Humidity

Cooling Method

Convection

Altitude Operating and Nonoperating | 3,000m (10,000 feet)
0.31grus from 50Hz to 500Hz,
Random Vibration
10 minutes on each axis
2.460rwvs from 5Hz to 500Hz,
Nonoperating
10 minutes on each axis
Mechanical
Operating 50g, 11ms, half sine
Shock
Mechanical
Dimension 318 x 110 x 150mm(L x W x H)
Weight 2900g
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Arbitrary Waveform Generator Mode

Sine: 0.1Hz~25MHz
Square: 0.1Hz~10MHz
Waveform Frequency
Ramp: 0.1Hz~1MHz
EXP: 0.1Hz~5MHz
5mV~3.5Vp-p(50Q)
Amplitude
10mV~7Vp-p(High impedance)
DAC 2K~200MHz adjustable
Frequency Resolution 0.10%
Channel 1CH waveform output
Waveform Depth 4KSa
Vertical Resolution 12 bit
Frequency Stability <30ppm
Output Impedance 50 Q

Appendix B: Accessories

All the following accessories are available by contacting your local HANTEK distributor.
Standard Accessories

*Probex4 (1.5m), 1:1, (10:1) Passive Probes

A Power line

+A USB Line

+A BNC to BNC(Only for the scopes with waveform generator function)

A PC software CD of the oscilloscope

«Warranty Card

»Manufacturer Certificate

- Certificate Of Calibration
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Appendix C Harmful

and Poisonous

Substances or Elements

Harmful and poisonous substances or elements *

Component? Pb Hg cd Cr(vi) | PBB | PBDE

Shell and Chassis X 0 0 X 0 0
Display Module X X 0 0 0 0
Circuit Board X 0 0 X 0 0
Power Supply X 0 0 X 0 0
Electric Wire and Cable

X 0 0 0 0 0
Assembly
Connector X 0 0 X 0 0
Fastener and Installed

X 0 X X 0 0
Hardware
Other Accessories (including

X 0 0 X 0 0
probes)
Others 0 0 0 0 0 0

‘X'’ means that at least the content of this poisonous and harmful substance in a

homogeneous material of this component exceeds the limit specified in the SJ/T

11363-2006 standard.

‘0’ indicates that the content of this poisonous and harmful substance in all

homogeneous materials of this component is refrained under the limit stated in the

SJ/T 11363-2006 standard.

This component list contains components approved in the file ‘Management

Measures’.
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Appendix D To replace the fuse

The fuse of the series of scope is replaceable.

Fuse Rating: T, 3.15A, 250V, 5x20mm

Please refer to the following to replace it.

Warning: Remove power cord & all test probe before open the housing and replace

the fuse.

1. Remove all the screws on the shell, and separate the rear shell from other part.
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2. Remove all the screws on the metal cover, separate metal cover from other part.

3. Remove all the screws on the power shield, then remove it. You can see the fuse

on the power board. And replace a new fuse with the same specification.

Digital Storage Oscilloscope 90



	Prohlášení o autorských právech
	Obecné shrnutí bezpečnosti
	Bezpečnostní podmínky a symboly
	Recyklace produktu
	Obecná inspekce
	Připravte nástroj pro použití
	Stručný popis předního panelu
	Uživatelské rozhraní
	Funkční kontrola
	Připojte osciloskop
	Sledujte průběh

	Úvod do sondy
	Bezpečnost
	Průvodce kontrolou sondy
	Kompenzace manuální sondy
	Nastavení útlumu sondy

	Menu a ovládací klíče
	Konektor
	// Univerzální knoflíky a softwarová tlačítka
	Nastavení osciloskopu
	Horizontální ovládací prvky
	Vertikální systém
	Vertikální ovládací prvky
	Matematická operace

	Spouštěcí systém
	Edge Trigger
	Pulzní spoušť
	Video spoušť
	Spádový spouštěč
	Přesčasová spoušť
	Spouštěč okna
	Spouštěč vzoru
	Intervalový spouštěč
	Pod Amp Trigger
	UART Trigger
	LIN Trigger
	CAN Trigger
	SPI Trigger
	IIC Trigger

	2.8 Save/Recall
	Internal Save and Recall
	External save and recall
	Save picture

	Measure System
	Scale measurement
	Cursor measurement
	Automatic Measurement

	Acquire
	XY Mode
	Roll Mode

	Display
	Utility System
	Tip: Press any menu button on the front panel to remove the status display and enter a corresponding menu.
	DVM
	Update Firmware
	Self Calibration
	Pass/Fail

	Fast Action Buttons
	AUTO SCALE
	Default Setup

	Set Wave Type and Parameters
	Edit Arbitrary Waveform
	Output Arbitrary Waveform
	4.1 Problem Settlement
	General Care
	Cleaning
	Note: Bandwidth reduced to 6MHz when using a 1X probe.



