Stolni digitalni osciloskop

FNIRSI-1014D

Navod k pouziti



Predstaveni produktu

FNIRSI-1014D je osciloskop a generator signalu dva v jednom, ktery spoleénost
FNIRSI uvedla na trh, s rozsahlymi funkcemi a vysokou prakti¢nosti. Jedna se o
cenové vyhodny dvoukanalovy stolni osciloskop pro primysl udrzby a vyzkum a
vyvoj. Osciloskop ma vzorkovaci frekvenci v redlném Case 1GSals, analogovou Sifku
pasma 100MHz* 2; kompletni spoustéci funkce (jednorazova / normalni /
automaticka), Ize libovolné pouzivat jak pro periodicky analogovy signal, tak pro
aperiodicky digitalni signal; vestavény generator signalu s funkci DDS a
originalni sekaci vystup (@ 2.5VPP), krok vSech signall je 1Hz, podpora 14 druhi
standardniho funkéniho signalu a pfizpusobitelného sekaciho signalu, sekani
Vystupni zafizeni zachyti ¢ast nebo celou ¢ast komplexnich signald méfenych
osciloskopem jako vystupni signal generatoru signalu, ktery muze ulozit az
1000 piizpGsobenych sekacich signal(; vestavény modul vysokonapétové
ochrany snese az 400V trvalého napéti, aniz byste se museli obavat nehody s
hofenim osciloskopu zplsobené tim, Ze se sonda nepohne na 10x pfevodovku.
RezZim posouvani velké ¢asové zakladny, ktery mlze sledovat pomalou zménu
urovné; vybaven u¢innym automatickym, samoadaptivnim spoustéCem s jednim
tlacitkem 25 %, 50 %, 75 %, ktery mlze zobrazit méfeny pribéh bez sloZitého
nastavovani; displej je vybaven 7palcovym LCD displejem s vysokym rozliSenim
800 * 480; funkce méfeni kurzorem, ktera muze ru¢né ¢ist parametry amplitudy
a frekvence bez ¢&teni jednotky a mnozstvi stupnice na pozadi a bez pfevodu
Pro pfimé ziskani Spicky a frekvence; mimofadné pohodina funkce snimani
obrazovky a ukladani prabéhd, vestavény ulozny prostor 1 GB, Ize uloZit az 1000
snimkd obrazovky + 1000 skupin dat prdbéhd, proces ukladani je jednoduchy a
rychly, uloZeni aktualniho pribéhu, pouhym kliknutim uloZite aktualni data, velmi
pohodiné; vykonny spravce obrazd pribéhl, podpora prohlizeni miniatur,
zobrazeni, zobrazeni detaild Funkce otaceni stranek, mazani a zvétSovani,
zmenSovani a presouvani prabéhl jsou vhodné pro sekundarni analyzu. Trup je
vybaven rozhranim USB, které Ize pfipojit k pocitali a realizovat tak sdileni
vlastnich snimk( obrazovky a pocitace, coZ je vhodné pro sekundarni analyzu;
funkci grafického zobrazeni Lissajous Ize pouzit k porovnani a posouzeni amplitudy,
frekvence a faze dvou skupin signall; funkce zobrazeni FFT mizZe zhruba
odhadnout harmonickou slozku signalu; funkci grafického zobrazeni Li Shayu Ize
pouzit k porovnani a posouzeni amplitudy, frekvence a faze dvou skupin signal(;

Varovani

1: Pfi sou€asném pouziti dvou kandld musi byt zemnici svorky obou sond spojeny

dohromady. Je pfisné zakazano pfipojovat zemnici svorky
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svorky obou sond na r(izné potencidly, zejména na rGzné potencidly svorek
vykonnych zafizeni nebo 220 V. jinak dojde ke spaleni zakladni desky
osciloskopu. ProtoZe oba kanaly jsou uzemnény spole¢né, pfipojeni na rGzné
potencialy povede ke zkratu vnitfnich zemnicich vodic¢d zakladni desky, a to u
vSech osciloskopu stejné;

2: Vstup BNC osciloskopu vydrzi maximalné 400 V napéti. Je pfisné zakazano
privadét napéti vyssi nez 400V v poloze 1x sonda.

3: Je nutné pouzit originalni napajeci zdroj. Je pfisné zakazano pouzivat napajeci
zdroj nebo USB jinych testovanych zafizeni. V opaéném pfipadé mize dojit
béhem testu ke zkratu zemniciho vodi¢e zakladni desky.

4: K méfeni vysokofrekvencnich a vysokofrekvencnich signalu je tfeba pouzit 100x
sondu (napf. ultrazvukovy svafovaci stroj, ultrazvukovy Cistici stroj atd.) nebo
dokonce 1000x sondu (napt. vysokonapétovy konec vysokofrekvenéniho
transformétoru, civka indukéniho vafice atd.).

vysokonapétovy signal

Sifka pasma 1x sondy je 5MHz a Sitka pasma 10x sondy je 100MHz. Pokud je
meéfici frekvence vy$Si nez 5MHz, je tfeba prepinac na rukojeti sondy pfepnout
do polohy 10x a osciloskop je také tfeba nastavit na 10x. Jinak bude signal
znacné zeslaben, coz je pfipad vSech osciloskopu. Protoze samotné vedeni sondy
osciloskopu ma kapacitu az 100 - 300pf, coz je pro vysokofrekvenéni signal velka
kapacita! Signal byl znacné utlumen, kdyZz se pfes sondu dostal na vstupni
konec osciloskopu, a ekvivalentni Sitka pasma je 5 MHz. Proto, aby bylo
mozné pfizpUsobit stovky PF vedeni sondy, bude vstupni konec vedeni sondy
desetkrat zeslaben (pfepinac je v prevodu 10x), takze kondenzator stovek PF se
pouziva pouze pro pfizpusobeni impedance. V tomto okamziku je Sifka pasma
100 MHz. VSimnéte si, ze Ize pouzit pouze sondy se Sifkou pasma 100MHz
nebo vyssi.
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diagram indikatoru funkce rozhrani
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1: Indikator pozastaveni chodu

2: Sipka oznaéujici polohu x spoustéée signalizuje, Ze se jedna o bod x

spoustéce 3: Znacky zaskrtnuti v pozadi m¥izky

4: Udaje o priibshu kanalu 1

5: Zakladni poloha kanalu 1 oznaduje Sipku, tj. polohu potencialu 0 V.

6: Udaje o priibéhu kandlu 2

7: Zakladni poloha kanalu 2 oznaduje Sipku, tj. polohu potencialu 0 V.

8: Pfiznak vodorovné ¢asové zakladny

9: Spusténi polohy Sipky X vzhledem k soufadnicovému systému systému

10: Horizontélni Casova zakladna oznacuje délku Casu reprezentovanou velkou
mfizkou v horizontalnim sméru, ktera je uréena vzorkovaci frekvenci. Cim vétsi
je Casova zakladna, tim pomalejsi je vzorkovaci frekvence a naopak.

11: Priznak stavu spoustéce

12: Sloupec 6 parametr(i méreni, stisknéte F6 pro volny vybér parametr(i méreni

13: Sloupec 5 parametra méreni, stisknéte F5 pro volny vybér parametr méreni

14: Sloupec 4 parametrti méfeni, stisknéte F4 pro vybér parametrd méfeni volné
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15: Sloupec 3 parametri méfeni, stisknéte F3 pro vybér parametrd méfeni

volné

16: Parametry méfeni ve sloupci 2, stisknéte F2 pro vybér parametrd méfeni.

volné

17: Parametry méfeni ve sloupci 1, stisknéte F1 pro vybér parametrd méfeni.

volné

18: ZnaCka ovladaciho panelu kanalu 2

19: Rezim vstupni vazby kana u 1 ma dvé moznosti: DC a AC. DC znamena
stejnosmémou vazbu a AC znamena stfidavou vazbu.

20: Zvétseni sondy kanalu 1

21: Znaga ovladaciho panelu kanalu 1

22: vertikalni citlivost kanalu 1 se vztahuje na napéti reprezentované velkou
mfizkou ve vertikdInim sméru.

23: Poloha zakladni Sipky kanalu 1 vzhledem k soufadnicovému systému systému

24: rychlost pohybu pfi préci s prdb&hem, rychly pohyb se pouzivé pro hrubé
nastaveni a pomaly pohyb se pouziva pro jemné nastaveni.

25: poloha Sipky spoustéciho napéti vzhledem k soufadnicovému systému systému
26: ndikator spoustéci hrany, Sipka nahoru pro spousténi vzestupné hrany, Sipka doll
pro spousténi sestupné hrany

spoustéc

27: indikator rezimu spousténi, rozdéleny na automatické, jednoduché a normaini;
automatické je automatické spousténi, jednoduché je jednoduché spousténi a
normaini je normaini spousténi.

28: pfiznak ovladaci listy spousté

29: spoustéci kanal, rozdé eny na moznostich1 a CH2

Funkce tlacitek

AV & 4y & 4

R RERGRE -
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1: Tlagitko Spustit / pozastavit. Kliknutim na toto tla¢itko mizete odbér vzorki kdykoli
pozastavit.
2: Tlagitko automatického nastaveni jednim tlagitkem, po kliknuti na toto tlacitko
systém automaticky identifikuje signal a nastavi systém na nejlepSi parametry
pro zobrazeni tohoto priibéhu.
3: Tlagitko nabidky funkci, kliknutim na néj se zobrazi nabidka funkci
4: Tlacitko pro snimani obrazovky jednim kliknutim. Kliknutim na toto tla¢itko
pofidite snimek celé obrazovky a automaticky jej uloZite do interniho uloZisté.
5: Tla€itko pro uloZeni tvaru viny, kliknutim na toto tlacitko se ulozi vSechna data
tvaru viny dvou kanalll do interniho Ulozisté.
6: Tlacitko pfepinace Easového kurzoru, kliknutim na toto tlacitko zapnete a vypnete
méfeni kurzoru.
ment funkce
7: Stisknutim tlacitka pfepinaCe kurzoru napéti zapnete a vypnete funkci méfeni
kurzoru.
8: Systémové navigacni tlacitko
[vpravo] 9: Systémové
navigacni tlacitko
10: Navigacni tlacitko systému
[OK] 11: Navigacni tlacitko
systému
12: Systémové navigacni tlaGitko [vlevo]
13: Tlacitko rychlosti pohybu. Kliknutim na toto tlacitko pfepinate mezi rychlym a
pomalym pohybem 14: Knoflik pro nastaveni vertikalni polohy kanalu 1, ota¢enim ve
sméru hodinovych rucicek se pohybujete nahoru, ota€enim proti sméru hodinovych
ruci¢ek se pohybuijete dolu
15: Tlacitko pfepinani kanall. Kliknutim na toto tlacitko zapnete nebo vypnete
zobrazeni prabéhu.
kanalu 1
16: Tlacitko ovladaciho panelu kanalu 1. Kliknutim na toto tladitko se zobrazi
ovladaci parametry tykajici se kanalu 1, které Ize vybrat podle navigacniho tlacitka
nebo knofliku vedle né;.
17: Knoflik vertikalniho nastaveni citlivosti kanalu 1, vertikalni zesileni po sméru
hodinovych rucicek, vertikalni snizeni proti sméru hodinovych rucicek.
18: Vstupni port signalu kanalu 1, rozsah méfeni je 0 - 40 V od Spicky ke Spicce,
dbejte na maximalni toleranci 400 V od Spicky ke Spi¢ce vydrzného napéti.
19: Knoflik pro nastaveni vertikalni polohy kanalu 2, otaGenim ve sméru hodinovych
rucicek se posunete nahoru, otaéenim proti sméru hodinovych rucic¢ek dold.
20: Tlacitko pfepinaCe kanalu 2. Kliknutim na toto tlaCitko zapnete nebo vypnete
zobrazeni prabéh(.
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kanalu 2

21: Tlacitko ovladaciho panelu kanalu 2. Kliknutim na toto tlaCitko se zobrazi
ovladaci parametry tykajici se kanalu 2, které Ize vybrat podle naviga¢niho tlacitka
nebo knofliku vedle né;.

22: Knoflik vertikalniho nastaveni citlivosti kanalu 2, vertikalni zesileni po sméru
hodinovych rucicek, vertikalni snizeni proti sméru hodinovych rucicek.

23: Vstupni port signalu kanalu 2, rozsah méfeni je 0 - 40 V od Spicky ke Spicce, plati
maximalni tolerance 400 V od Spicky ke Spi¢ce vydrzného napéti.

24: systém spusti pohyb knofliku pro nastaveni polohy x ve sméru hodinovych
rucicek doprava a proti sméru hodinovych ruci¢ek doleva.

25: jedno tlacitko pro navrat do stfedu, po kliknuti na toto tlacitko se kanal 1,
kanal 2 vertikalni pozice, spousté¢ x horizontalni pozice, spousté¢ y vertikalni
pozice vrati do stfedu.

26: knoflik pro nastaveni ¢asové zakladny se otaci ve sméru hodinovych rucicek,
¢imz se ¢asova zakladna zmenSuje, tj. horizontalné zvétsuje prubéh, a proti sméru
hodinovych rugigek, ¢imz se ¢asova zakladna zvétsuje, tj. horizontalné zmensuje
prabéh.

27: Vystup generatoru signalu DDS

28: knoflik pro nastaveni polohy y spoustéciho napéti, otdcenim ve sméru
hodinovych ru€icek se posunete nahoru, ota€enim proti sméru hodinovych
ruci¢ek se posunete dold.

29: Tlacitko prepinace rezimu spousténi, rozdélené na automaticky,

jednoduchy a normalni 30: Tlacitko prepinace hrany spousténi,

rozdélené na vzestupnou a sestupnou hranu 31: Tlacitko pfepinace

kanalu spousténi, rozdélené na kanal 1 a kanal 2

32: tlacitko 50% spousténi, po kliknuti na toto tladitko systém automaticky nastavi
aktualni spoustéci napéti na 25 %, 50 %, 75 % podle charakteristik signalu pro
spousténi 33: tlacitko pro vybér parametr(i méreni prvniho sloupce, po vyskoceni
blokového schématu méfeni mizete vybrat podle navigacniho tlacitka nebo
knofliku vedle né,j.

34: tlacitko pro vybér parametr(i méfeni ve druhém sloupci, po vyskoceni blokového
schématu méfeni mlzete vybrat podle navigacniho tlacitka nebo knofliku vedle
négj.

35: tlacitko pro vybér parametri méreni ve sloupci 3, po vyskoceni blokového
schématu méfeni mizete vybrat podle navigaéniho tlacitka nebo knofliku vedle
néj.
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36: tlacitko pro vybér parametrd méfeni ve sloupci 4, po vyskoceni blokového
schématu méfeni Ize vybrat podle navigacniho tlacitka nebo knofliku vedle ngj37:
tlagitko pro vybér parametri méfeni ve sloupci 5 vysko€i blokové schéma
méfeni, které Ize vybrat podle navigaéniho tlacitka nebo knofliku vedle néj

38: tladitko pro vybér parametri méfeni ve sloupci 6, po vyskoéeni blokového
schématu méfeni mizete vybrat podle naviga¢niho tlacgitka nebo knofliku vedle
néj.

39: tlacitko ovladaciho panelu generatoru signalu, kliknutim na toto tlagitko se
zobrazi ovladaci panel parametrl generatoru signalu, miZete vybirat podle
navigacni klavesy nebo knofliku vedle ni.

40: dalsi stranka ovladaciho tladitka na dalSi strance obrazku / tvaru viny /
sekani Spravce

41: obrazek / pribéh / spravce sekanych vin ovlddaci tlacitko dalsi stranky [pfedchozi
stranal)

42: [delete] ovladaciho tlacitka na dal$i strance obrazku/ kfivky / sekani Spravce
43: vyberte véechna ovladaci tlacitka na dalsi strané obrazu / pribéhu / sekani
Manazer

44: [navrat] ovladaciho tla¢itka na dalsi strance obrazku / tvaru viny / sekani
Spravce

45: Port USB pro sdileni snimk( obrazovky

46: vypinac, kliknutim spustite nebo vypnete provoz

navod k obsluze (€ast osciloskopu)

Otevieni nebo zavfeni kanalu 1 / kanalu 2: kliknutim na tlacitko [ch1] / [CH2]
otevrete nebo zaviete kanal 1/ CH2 Zapnuti nebo vypnuti FFT: kliknéte na tladitko
[conf] pod kanalem 1 nebo CH2, zobrazi se panel ovladani parametr( kanalu 1 /
kanalu 2 a poté zapnéte / vypnéte FFT pomoci navigacniho tlagitka.

Nastaveni reZimu vstupni vazby: kliknutim na tlacitko [conf] v poloZce ch1 nebo
CH2 se zobrazi panel ovladani parametrd kanalu 1 / kanalu 2 a poté se pomoci
navigacniho tlacitka pfepne stejnosmémy / stfidavy proud.

Nastaveni vstupniho poméru sondy: kliknéte na tlacitko [conf] v polozce CH1
nebo CH2, zobrazi se panel ovladani parametrt kanalu 1 / kanalu 2 a poté
pomoci navigacniho tlacitka pfepnéte na 1x / 10x / 100x.
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Skalovani prib&hu: otaéenim velkého knofliku v levém dolnim rohu svislého
ramecku Skalujete pribéh kandlu 1 svisle a ota¢enim velkého knofliku v pravém
dolnim rohu $kalujete prabéh kanalu 2 svisle; otacenim velkého knofliku v dolni
¢asti vodorovného ramecku Skalujete prabéh kanalu 1 a kanalu 2
vodorovné, ve sméru hodinovych ruciéek zvétSujete, proti sméru hodinovych
rucicek zmenSujete.

Posouvani tvaru viny: ota¢enim malého knofliku v levém hornim rohu vertikalniho
ramecku posouvate tvar viny kanalu 1 vertikalné a otacenim malého knofliku v
pravém hornim rohu posouvate tvar viny kanalu 2 vertikéiné, ktery se pohybuje po
sméru hodinovych ruciéek nahoru a proti sméru hodinovych ruéicek doll; otaéenim
malého knofliku v hornim horizontalnim ramecku posouvate tvar viny kandlu 1 a
kanalu 2 horizontalné, ktery se pohybuje po sméru hodinovych ruci¢ek doprava a
proti smé&ru hodinovych rugi¢ek doleva V pribéhu mizete kliknutim na tlacitko
[pomalu] vybrat hrubé nebo jemné nastaveni.

Nastaveni napéti spousté: otd¢enim malého knofliku pod rdmeckem spousté nastavte
spoustéci napéti. V tomto procesu mlzete kliknutim na tlaCitko [pomalu] zvolit hrubé
nebo jemné nastaveni. Davejte pozor, abyste v nabidce nejprve vypnuli
[automatické 50%] spousténi, jinak nebude mozné nastavit spoustéci napéti.

Nastaveni spoustéci hrany: kliknuti na hranu pro prepnuti vzestupné / sestupné hrany

Nastaveni automatického spousténi: kliknutim na rezim pfepinate mezi
automatickym / jednoduchym / normalnim, kde automatické je
automatické spousténi

Nastaveni jednorazového spusténi: kliknutim na rezim prepinate mezi
automatickym / jednorazovym / normalnim, kde jednorazové je jednorazové
spusténi.

Nastaveni normalniho spousténi: kliknutim na rezim pfepinate mezi
automatickym / jednoduchym / normalnim, kde normalni je normalni
spousténi.

Pozastaveni zobrazeni: kliknutim na ¢ervené tlacitko [run / stop] v pravém hornim
rohu pozastavite nebo spustite zobrazeni.
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Automatické nastaveni tvaru viny: kliknutim na modré tlacitko [auto] v
pravém hornim rohu provedete automatické nastaveni.

Nastaveni rezimu pomalého skenovani: otacejte velkym knoflikem pod
horizontalnim rameckem proti sméru hodinovych ru¢iek. KdyZz zékladna dosahne
100 ms, systém prejde do reZimu pomalého skenovani. 100ms - 50s patfi Casové
zakladné rezimu rolovani.

Mé&feni ¢asového kurzoru: kliknutim na tladitko [H cur] zapnéte ¢asovy kurzor a
poté vyberte levé a pravé svételné znacky pomoci levého a pravého tlacitka
navigacniho tlagitka a nakonec je nastavte malym knoflikem v levém hornim rohu
navigacniho tlagitka, ve kterém se svételné znacky otacenim ve sméru hodinovych
rucicek posouvaji doprava a otaenim proti sméru hodinovych rudicek doleva.

Mérfeni napétového kurzoru: kliknutim na tlacitko [v cur] zapnéte napétovy kurzor
a poté vyberte svételné oznaCovaci ¢ary nahoru a dold pomoci tlacitek nahoru a
dolli naviga¢niho tlacitka a nakonec je nastavte malym knoflikem v levém hornim
rohu navigacniho tlacitka, ve kterém se svételné oznaCovaci ¢ary pohybuji nahoru
otacenim ve sméru hodinovych ruci¢ek a dold otacenim proti sméru hodinovych

rucicek.
Nastaveni zobrazovanych parametrl: kliknutim na F1 - F6 se zobrazi oviadaci

panel méfeni parametrd a pomoci navigatni klavesy nebo blizkého knofliku
vyberte aktualné pozadované parametry.

Zachyceni celé obrazovky: kliknutim na tlaitko [s pic] zachytite aktudlni
zobrazeni. Zachyceny obraz se uloZi na mistni disk ve formatu BMP.

UloZit aktudlni data pribéhu: kliknutim na tlacitko [s wav] uloZite vSechna data
pribéhu otevieného kandlu na mistni disk.

Nastaveni jasu obrazovky: kliknéte na tlaCitko [menu], pfejdéte na poloZku [jas

obrazovky], stisknéte tlaCitko OK a nakonec nastavte jas obrazovky pomoci
malého knofliku v levém hornim rohu. 1 00 je nejjasn€jSi a 0 je nejtmavsi.
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Nastaveni jasu mrFizky pozadi: kliknéte na tlaCitko [menu], pfejdéte na poloZku
[jas mFizky], stiskn&te tladitko OK a nakonec nastavte jas mfizky pomoci malého
knofliku v levém hornim rohu. 100 je nejjasnéjSi a 0 znamena vypnuti zobrazeni
miizky.

Nastaveni automatické 5096 spousté po celou dobu: kliknéte na klavesu
[menu], pfejdéte na poloZku [automatic 50%], stisknéte kldvesu OK a poté
pomoci navigaCni klavesy vyberte moZnost [on]. Po nastaveni se v rezimu
automatického spousténi u kazdého méficiho systtmu automaticky nastavi
spoustéci napéti na 25 % / 50 % / 75 % hodnoty od SpiCky ke SpiCce podle
charakteristik pribéhu.

Kalibrace posunu vodorovné zakladni linie: po vytaZeni sondy, kdy leva Sipka
Zlutého / azurového indikatoru a Zluta / azurova vodorovna zakladni linie
kteréhokoli kanalu nejsou ve stejné poloze, je nutna kalibrace; nejprve vytahnéte
sondu, poté kliknéte na tlaCitko [menu], pfejd€te na poloZku [kalibrace zakladni linie]
a poté stisknéte tlaCitko OK pro kalibraci zakladni linie.

Zobrazeni uloZeného snimku obrazovky: kliknéte na tlagitko [menu], pfejdéte na
poloZku [picture browse] a poté stisknutim tlaCitka OK vstupte do rozhrani
nahledu miniatury obrazku, coZ je miniatura zachyceného prUb&hu. Pomoci
navigaCni klavesy vyberte miniaturu a poté kliknutim na tlacitko [OK] zobrazte
snimani prlibéhu na celé obrazovce, pfiCemz v dolni Casti Ize ovladat tlacitka (RET)
navrat, (SEL) vSe), (DEL), (posledni), (dalSi) dalSi ovladaci tlalitko.

Zobrazeni uloZenych dat prUbéhu: kliknéte na klavesu [menu], pfejdéte na
poloZku [waveform browse] a poté stisknéte kldvesu OK pro vstup do nahledu
miniatur priibéhu 1nterface, kde je miniatura prib&hu. Pomoci navigagni klavesy
vyberte miniaturu a poté kliknutim na tlaCitko [OK] zobrazte prlb&h na celé
obrazovce, pfi¢emz v dolni ¢asti je moZné ovladat (RET} navrat, (SEL) vSe), (DEL),
(posledni), (dal§i) dalsi ovladaci tladitko.

Odstranéni uloZeného tvaru viny: kliknéte na tlaCitko [menu], pfejdéte na polozku
[waveform browse],
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a poté stisknéte tlacitko OK pro vstup do rozhrani nahledu miniatur pribéhu, kde je
miniatura prabéhu. Vyberte miniaturu pomoci navigaéni klavesy a poté kliknutim
na klavesu [del] v dolni ¢asti vymazte pribéh nebo kliknutim na klavesu vymazte
pribéh v celoobrazovkovém zobrazeni.

Pfipojeni pocitae pro zobrazeni snimkd obrazovky: kliknéte na tlagitko [menul],
navigacnim tlacitkem prejdéte na polozku [sdileni USB] a poté stisknutim tlagitka OK
otevfete sdileni USB. Poté pfipojte pocita¢ pomoci pfipojeného kabelu USB a pocita
zobrazi vyménitelny disk nebo U-disk. V pocitaci najdete snimky obrazovky uloZzené
na disku. VSimnéte si, Ze je nemuzZete opravit pfimo na disku Zménte nazev
souboru obrazku, jinak spravce obrazk( osciloskopu nebude schopen obrazek
zobrazit.

navod k obsluze (¢ast generatoru signalu)

Prepnuti typu prabéhu: kliknéte na tlacitko [Gen], v pravém dolnim rohu
obrazovky se objevi rozhrani pro ovladani generatoru signalu a poté kliknutim
na tlacditko [OK] prepnéte zelené vybérové pole do polohy [typ prabéhu] a poté
kliknutim na tlacitko [nahoru] nebo [dol(i] v navigacnim tlagitku nebo na tlagitko v
levém hornim rohu navigacniho tlacitka prepnéte typ prabéhu.

Nastaveni frekvence prubéhu: kliknéte na tlacitko [Gen], v pravém dolnim rohu
obrazovky se zobrazi rozhrani pro ovladani generatoru signalu a poté kliknutim
na tlacitko [OK] pfepnéte zelené vybérové pole do polohy [frekvence] a poté
kliknutim na tlacitko [vlevo] nebo [vpravo] v naviganim tladitku nastavte pozici
kurzoru, tj. nastavte déleni, které se ma nastavit. Po potvrzeni stisknéte tlagitko
[nahoru] nebo [dold] nebo [nahoru] v levém hornim rohu navigaéniho tlacitka
Knoflikem mizete zvysit nebo snizit hodnotu aktualniho bitu, ¢imz zménite
kmitocet.

Nastaveni pracovniho cyklu &tvercové viny: nastaveni pracovniho cyklu je
ucginné pouze pro ctvercovou vinu. Lze jej nastavit pouze tehdy, kdyz je typem
viny ¢tvercova vina. Ostatni pribéhy nemaiji koncept pracovniho cyklu. Klepnéte na
tlacitko [Gen], v pravém dolnim rohu obrazovky se objevi rozhrani pro ovladani
generatoru signalu a poté klepnutim na tlacitko [OK] pfepnéte zelené vybérové
pole do polohy [duty cycle] a poté otocte navigaénim tlacitkem v levém hornim
rohu Mizete zvysit nebo snizit duty cycle pomoci knofliku 1'Xo - 99 %.

Zachyceni prabéhu: Vystup Capture waveform slouzi k zachyceni ¢asti nebo celé
Casti aktudlniho zobrazeného pribéhu jako vystupu generatoru signalu. Zachyceny
signal Ize ulozZit do systému a Ize glo#ita# 4000 skupimzachycenych signald. 12



kliknéte na tlacitko [menu], na levé strane obrazovky se zobrazi rozhrani
funkci a poté jej pomoci navigacni klavesy vyhledejte na pozici vystupu zachyceni a
otevrete jej na obrazovce Objevi se dvé fialove ohrani€ujici €ary. Pribeh uvnit?
téchto dvou hranicnich ¢ar je segment pribéhu, ktery ma byt zachycen . slovo
select (vybrat) oznacuje, Ze hrani¢ni Cara je hranini ¢ara ovladana aktualnim
knoflikem. Aktualni linii prepinat a vybirat pomoci tlacitek
[vlevo] @ [vpravo] navigacniho tlacitka. Po nastaveni hrani¢ni ¢ary mizete prejit
doleva nahoru prostfednictvim navigacni klavesy Pfi mizete kliknutim
na klavesu [pomalu] nastavit hrubé a jemné nastaveni; uprostred dvou hrani¢nich
ar je 11/ coz znamena, Ze aktualné zachyceny signal je
signal kanalu 1 / kanalu 2, a kanal mizZete vybrat prostfednictvim klaves
[nahoru] [dolt] navigacni klavesy; leva ohraniCujici e oznagena
napéti, kterd se pouziva pro odkaz na zachycenou vinu Pokud chcete upravit
polohu Urovné sekani, muzete nastavit posun nastavenim polohy Y
Napfiklad pokud jste stejnosmérny signal a stejnosmérny
prabéh do polohy + 1V, pak je na + 1V a nastavite do polohy - 1V,
pak je na vystupu napéti - 1V; Pokud chcete nastavit amplitudu vzorkovani
sekani, mulzete nastavit sitlivost 2l Skalovani
pribéhu amplitudu signalu na maximum, ale nesekat
nahofe, a pak zachytit, takze ni signal bude vzorkovacich dat,

vystupniho prabé&hu bude mensi a Pokud

poté jej zachytite Vystup a poté jej prostrednictvim

méfeni osciloskopem zvétsite, objevi se na prb&hu velmi zebfickovy

vzorkovani sta >, efektivni maly,

obrazek velmi maly, ale nucené zvétSeny, obraz bude urcité
rozmazany; po vSech parametrl kliknéte na [OK], vyrez na
systémovy
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Vystup zachyceného priibéhu jako generdtor signalu: nejprve kliknutim na

tladitko [Gen] oteviete kliknutim na tlacitko [OK]

[typ prUb&hu] a poté kliknutim na
tlacitka [nahoru] a [dolU] v naviganim kliCi pfepné&te na "vlastni poté
kliknutim na tlaCitko [Gen] ukonCete a
poté tladitko [MENU] , na levé obrazovky se zobrazi rozhrani

funkci a poté jej navigujte na pozici [prohliZeni vystupu] a oteviete jej. Na obrazovce
se zobrazi seznam vSech uloZenych zachycenych signdlll a poté se vybérové pole

na pozadovanou pomoci navigaCniho tlaCitka. Kliknéte na
klavesu [OK] a v levém hornim rohu pribéhu se objevi Zluty napis "output", coz
znamena, Ze aktudlni vlastni bit signalu Pak [menu]

vystupu generatoru signalu je zachyceny signal. Je tfeba
poznamenat, Ze pokud je zachyceny prUb&h jednocyklovym prib&hem, to
znamend, Ze ve dvou ohrani€enych cyklech je pouze jeden cyklus
pak je vystupni frekvence generatoru signdlu rovna frekvenci nastavené
generatorem signalu. Pokud zachycena frekvence tvaru viny obsahuje N cykl{,
pak je vystupni frekvence generatoru signalu n-nasobkem nastavené frekvence a
spoustéci napéti by mélo byt nastaveno na minimalni hranu tvaru viny Jinymi
slovy, priseCik mezi tvarem viny a spoustéci Carou je nejmensi, jinak mlZe byt
zobrazena frekvence nékolikanasobkem skute¢né frekvence, protoZe vypoCtena
frekvence osciloskopu je frekvence ziskana vypo€tem poctu hran ze spou$téci
Cary, takZe nespravna hrana polohovani mize vést i ke zdvojeni frekvence
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analyza béznych problému

1: Pro€ nemohu pfistroj po obdrzeni zapnout?

Odpovéd: Zkontrolujte, zda je napajeci kabel pfipojen k osciloskopu a zda je
zasuvka napajena. Pokud je vSe v pofadku, vymérite nabijeci hlavu mobilniho
telefonu a otestujte ji. Pokud je stale

nelze spustit, obratte se na zakaznicky servis a poZadejte o vyménu.

2: ProC v testu neni Zadny pribéh, na obrazovce je stale jen jeden Fadek?
Odpovéd: Zkontrolujte, zda byla stisknuta pauza. Pokud ne, stisknéte jednou
tlaitko [auto]. Pokud ne, mUzZe byt problém v tom, Ze zdroj signdlu nema Zadny
vystupni signal, nebo muzZe byt vedeni sondy zkratované nebo rozpojené.
Zkontrolujte multimetrem, zda jsou sonda a zdroj signalu v pofadku.

3: Pro€ je hodnota napéti 0?

Odpoved: Nastavte vertikalni citlivost a Casovou zakladnu (vzorkovaci frekvenci)
nebo stisknéte obrazovku [auto], aby se zobrazil alespofi jasny a Uplny periodicky
prabéh, a horni a dolni ¢ast prabéhu by se méla na obrazovce zobrazit UpIné bez
odfiznuti horni &asti. Udaje o hodnot& napéti jsou v tomto okamZiku spravné

4: Pro€ je Udaj o hodnoté frekvence 0?

Odpoveéd: Nejprve je nutné zajistit, aby byl reZim spousté automaticka spoust’. Pokud
je v rezimu automatické spousté stdle 0, stisknéte jednou tlaCitko [auto]. Na
obrazovce se zobrazi alespori jasny a Uplny periodicky tvar viny a mél by se spustit
(zelend Sipka znamena, Ze poloha je pevné nastavena mezi tvarem viny a tvarem
viny bez otfestl). Udaje o hodnoté frekvence jsou spravné

5: Pro€ je pracovni cyklus 0?

Odpoved: Nejprve je nutné zajistit, aby byl reZzim spousté automaticka spoust. Pokud
je v rezimu automatického spou$téni stale 0, mUZe to byt tim, Ze spoust neni
nastavena na automatické spougténi.

pribéh. Po nastaveni spoustéci linky na prlibéh se pribéh zafixuje. Kromé toho
budou Udaje o pracovnim cyklu spravné azZ poté, co se na obrazovce zobrazi
alespon jeden jasny periodicky pribéh.
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6: Pro€ je prubé&h stfidavé vazby stejny jako pribéh stejnosmérné vazby?
Odpoved: Pokud je vstupnim signalem symetricky stfidavy signal (napf. domaci 220
V), je prUbéh stfidavé vazby nebo stejnosmérné vazby stejny. Pokud se jedna o
nesymetricky stfidavy signal nebo stejnosmérny pulzni signal, bude se prlbéh pii
prepnuti spojky pohybovat nahoru a dolU.

7: ProC pii testovani signalu bézi prlibéh nahoru a doll a nelze vidét pribéh
pouze nékolik online a offline kmit(?

Odpovéd: Nastavte rezim spou$té na automatickou spoust’ a poté jednou stisknéte
tladitko [auto]. Pokud se to nepodafi, nemusi byt svorka na sond& uzemnéna nebo
je konec svorky sondy rozpojeny. Pomoci multimetru zkontrolujte, zda je sonda v
poradku.

8: ProC se testovaci prlibéh chvéje a nelze jej opravit?

Odpovéd: Je tfeba nastavit spou$téci napéti, to znamena, Ze zelena Sipka vpravo
musi nastavit zeleny indikator na horni a dolni ¢ast kfivky. Priibéh se spusti a
zafixuje, nebo se v nabidce nastaveni zapne "automatickych 50 %".

9: Pro¢ nemUiZeme zachytit nahlé pulzni viny nebo digitalni logické signaly?
Odpovéd: Nastavte rezim spousténi na "Normal" nebo "Single", poté nastavte
napéti spousténi a Casovou zakladnu a vertikalni citlivost a nakonec se dotknéte
tlaCitka pauzy.

1 0: Pro€ nereaguje regulace spoustéciho napéti? Odpovéd:

Kliknéte na nabidku - Auto 50% a zavfete ji.

1 1: Pro¢ méfFite napéti baterie nebo jiné stejnosmérné napéti bez pribéhu?
Odpovéd: Signal napéti baterie je stabilni stejnosmérny signal, nema zadny
prUbéh kfivky, v reZimu stejnosmérné vazby a pak nastavte vertikalni citlivost,
dojde k posunu nahoru nebo dolU pfimky, pokud se jedna o stfidavou vazbu, bez
ohledu na to, jak se nastavuje, neni Zadny pribéh.

1 2: pro¢ méFime vinu 220 V o frekvenci 50 Hz?

Odpovéd: Pokud osciloskop zobrazuje nizkofrekvenéni signdl 50 Hz, musi byt
vzorkovaci frekvence velmi nizka, aby zachytil 50Hz signal. Pokud je vzorkovaci
frekvence nizka, osciloskop se dostane do Cekani, takZe zobrazi "zménu karty".
V8echny osciloskopy na svété budou pfi méfeni 50Hz signall ménit karty, nikoliv
proto, Ze by se osciloskop sam zasekl|
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1 3: ProC je SpiCkova hodnota VPP vétSi nez 600 V a ne 220 V nebo 31 0 V pfi
méreni prib&hu napéti méstského napajeni?

Odpoveéd: méstsky vykon 220 V je symetricky stfidavy signal, kladna SpiCka
napéti (maximalni hodnota) je +310 V, zaporna SpiCka napéti (minimalni hodnota) je
-310 V, takZe SpiCkova hodnota je 620 V, parametr spindni je efektivni hodnota. V
této dobé se Casto uvadi, Ze napéti 220V, efektivni hodnota obecniho napéti
kolisa od 1 80 do 260V, takZe SpiCkové VPP je v rozmezi 507-733v

14: Pro€ neni naméfené napéti 220 V standardni sinusovka, dochazi ke
zkresleni?

Odpoveéd: V méstské rozvodné siti dochazi obecné ke zneCiSténi a je zde vice
harmonickych sloZzek vysokého fadu. Tyto harmonické se projevi zkreslenou
sinusovkou a normalnim jevem pfi superpozici na sinusovku. Obecné je tvar méstské
elektrické viny zkresleny a pro samotny osciloskop je to irelevantni.

1 5: Pro€ je na obrazovce bez vstupniho signalu velky posun mezi zakladni linii (0
V) a levou Sipkou (indikace 0 V)?

Odpovéd: Nejprve vytahnéte sondu, poté kliknéte na tlaCitko [menu], pfejdéte
na polozku [kalibrace zakladni linie], poté stisknéte tlaCitko OK a poCkejte na
dokonceni kalibrace zakladni linie, zakladni linie a Sipka se shoduiji.

16: ProC je napéti signalu nad 5MHz méfeno s vyraznym Utlumem a Sifka pasma
je pouze 5MHz?

Odpovéd: Pfi méfeni 5MHz a vice je nutné pfesunout sondu na 10x pfevod a
osciloskop by mél byt nastaven na vstupni reZim 1 Ox, protoZe vedeni sondy
osciloskopu ma kapacitu az 1 00-300pf, coZ je velka kapacita pro vysokofrekvenéni
signal! Signal byl znaCné zeslaben, kdyz se pfes sondu dostal na vstupni konec
osciloskopu, a ekvivalentni Sifka pasma je 5 MHz. TakZe aby se vyrovnaly stovky
PF vedeni sondy, bude na vstupnim konci vedeni sondy desetkrat rozkmitan
(pFepinac je v 10x), takZe tyto stovky PF kapacit se pouZivaji pravé pro vyrovnani
impedance. V tomto okamziku je Sifka pasma 1 00 MHz. V8imnéte si, Ze lze
pouZit pouze podplrnou 100MHz sondu

zkuSebni metody spolec¢ného obvodu

Mé&feni napéti baterie nebo stejnosmérného napéti

Volba pfevodového stupné: napéti baterie je obvykle nizSi nez 40 V, ostatni
stejnosmérné napéti je nejisté, proto je nutné nastavit pfevodovy stuperi podle
aktualni situace. Pokud je

© Sunnysoft s.r.o., distributor 17



je vysSi nez 40 V (sonda i osciloskop jsou nastaveny na stejny prevod).

1: Nejprve je osciloskop nastaven na rezim automatického spousténi (rezim
automatického spousténi je vychozi po spusténi) a rezim automatického
spousténi se pouziva k testovani signalu cyklu (stejnosmérné napéti patfi k
periodickému signalu).

2: Nasobitel sondy osciloskopu je nastaven na odpovidajici stupen (vychozi
hodnota je 1x po spusténi).

3: Rezim vazby osciloskopu je nastaven na rezim stejnosmémé vazby.

4: Vlozte sondu a pfepnéte pfepinac na rukojeti sondy na odpovidajici stupen.

5: Ujistéte se, Ze je baterie napajena nebo Ze je na vystupu stejnosmérné napéti.

6: Pripojte svorku sondy k zaporné baterii nebo zaporné elektrodé
stejnosmérného proudu a sondu k baterii nebo ke kladnému pdélu
stejnosmérného proudu.

7: Stisknéte jednou tlacitko [auto], zobrazi se stejnosmérny elektricky signal.
Poté se podivejte na parametr primérné hodnoty. VSimnéte si, Ze napéti baterie
nebo jiné stejnosmérné napéti patfi ke stejnosmeérnému signalu a neni zde zadny
kfivkovy priibéh, pouze ¢ara s posunem nahoru a dold, a $pickova hodnota a
frekvence tohoto signalu jsou 0

Méfeni vibraci krystalC
Volba prevodu: krystalovy oscilator snadno zastavi oscilaci, kdyz narazi na kapacitu.
Vstupni kapacita 1x sondy je az 100-300pf, 10x pfevod je asi 10-30pf a pii 1x
prevodu se snadno zastavi kmitani, proto je nutné nastavit 10x prevod, tj. sonda i
osciloskop by mély byt pfepnuty na 10x pfevod (sonda i osciloskop jsou
nastaveny na 10x pfevod).
1: Nejprve je osciloskop nastaven na rezim automatického spousténi (rezim
automatického spousténi je po spusténi vychozi) a rezim automatického
spousténi se pouziva k testovani periodického signalu (sinusovy signal krystalové
rezonance patfi k periodickému signalu).
2: Nasobi¢ sondy osciloskopu je nastaven na 10x (po spusténi je vychozi
hodnota 1x).
3: Rezim vazby osciloskopu je nastaven na rezim stiidavé vazby.
4: Vlozte sondu a prepnéte piepinac na rukojeti sondy do polohy 10x.
5: Ujistéte se, Ze je krystalova deska zapnuta a funguje.
6: Pripojte svorku sondy k zemnicimu vodi¢i desky krystalového oscilatoru
(zéporny pdl napajeni), vytahnéte krytku sondy a uvnitf je hrot jehly, ktery se
dotyka jednoho z pinu krystalového oscilatoru.
7: Jednim stisknutim tla¢itka [auto] zobrazite pribéh testovanych vibraci krystalu.
Pokud je pribéh po automatickém nastaveni pfilis maly nebo pfilis velky, Ize
velikost pribéhu nastavit ru¢né pomoci knofliku
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Méfeni PWM signalu MOS trubice nebo IGBT

Vybér pfevodovky: napéti signalu PWM pfimého pohonu MOS trubice nebo IGBT je
obecné v rozmezi 10v-20v, Fidici signal predniho stupné PWM je také obecné v
rozmezi 3-20v a staci maximalni test 40V v pfevodovce 1x. Proto staci testovat
PWM signal s 1x pfevodem (sonda i osciloskop jsou nastaveny na 1x pfevod).

1: Nejprve je osciloskop nastaven na rezim automatického spousténi (rezim
automatického spousténi je vychozi po spusténi) a rezim automatického
spousténi se pouziva k testovani signalu cyklu (PWM patfi k signalu cyklu).

2: Nasobic¢ sondy osciloskopu je nastaven na prevod 1x (vychozi je 1x pfevod po
spusténi)

3: ReZim vazby osciloskopu je nastaven na rezim stejnosmérné vazby.

4: Vlozte sondu a pfepnéte prepinac na rukojeti sondy do polohy 1x 5: Ujistéte

se, ze hlavni deska PWM ma v tomto okamziku vystup signalu PWM.

6: Pripnéte sondu k pélu S trubice MOS a sondu k pélu g trubice MOS.

7: Jednim stisknutim tlacitka [auto] zobrazite naméfeny prabéh PWM. Pokud
je pribéh po automatickém nastaveni pfili§ maly nebo prilis velky, Ize velikost
prabéhu nastavit ruéné pomoci knofliku

Méfeni vystupu generatoru signalu

Volba pfevodového stupné: vystupni napéti generatoru signalu je v rozmezi 30 V a
maximalni testovaci hodnota 1x pfevodu je 40 V, takze vystup generatoru
testovaciho signalu je v 1x pfevodu (sonda a osciloskop jsou nastaveny na 1x
pfevod).

1: Nejprve je osciloskop nastaven do rezimu automatického spousténi (vychozi
rezim je rezim automatického spousténi po spusténi) a rezim automatického
spousténi se pouZiva k testovani periodického signélu (signal vychazejici z
generatoru signalu patfi k periodickému signalu).

2: Nasobic¢ sondy osciloskopu je nastaven na pfevod 1x (vychozi je 1x pfevod po
spusténi)

3: Rezim vazby osciloskopu je nastaven na rezim stejnosmérné vazby.

4: Vlozte sondu a pfepnéte prepina¢ na rukojeti sondy do polohy 1x 5: Ujistéte

se, Ze je generator signalu zapnuty a vysila signal.

6: Pripojte svorku sondy k Cerné svorce vystupniho vedeni generatoru signalu a
sondu k Eervenému vystupnimu vedeni generatoru signalu.

7: Stisknéte jednou tlacitko [auto], zobrazi se prabéh vystupu generatoru.
Pokud je tvar viny po automatickém nastaveni pfili§ maly nebo prilis velky, Ize
velikost tvaru viny nastavit ruéné pomoci knofliku
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Méfeni domaci elektrické energie pfi 220 V nebo 110 V

Vybér prevodovky: nejprve je tfeba zakoupit 100x sondu; elektricka energie v
domacnosti je obecné 180-260 V, Spickove Spickové napéti je 507-733 V, maximalni
méfeni 1x je 40 V, nejvySSi hodnota 10x je 400 V, 100x je 4000 V a standardni
standardni sonda je 10x vysokonapétova sonda a Spi¢kovou hodnotu 400 V Ize
meéfit pouze. Proto musi byt sonda 100x dodana sama o sobé a poté nastavena
na prevod 100x, to znamena, Ze sonda i osciloskop musi byt pfepnuty na pfevod
100x.

1: Nejprve je osciloskop nastaven na rezim automatického spousténi (rezim
automatického spousténi je vychozi po spusténi) a rezim automatického spousténi
se pouziva k testovani cyklického signalu (50 Hz domaci elektrické energie patfi
k periodickému signalu).

2: Nasobi¢ sondy osciloskopu je nastaven na 100x (po spusténi je vychozi
hodnota 1x).

3: Rezim vazby osciloskopu je nastaven na rezim stfidavé vazby.

4: Vlozte sondu a pfepnéte pfepinac na rukojeti sondy do polohy

100X. 5: Ujistéte se, ze testovany konec ma doméaci vystupni

napéti.

6: Pfipojte svorku sondy a sondu ke 2 vodi¢im domaciho elektrického napajeni
bez rozliSeni kladného a zaporného polu.

7: Jednim stisknutim tlagitka [auto] zobrazite pribéh elektrické energie v
domacnosti. Pokud je pribéh po automatickém nastaveni pfili§ maly nebo pfilis
velky, Ize velikost prabéhu upravit ruéné pomoci knofliku

Méfeni zvinéni vykonu

Volba pfevodového stupné: pokud je vystupni napéti zdroje nizSi nez 40 V, je
nastaven prevodovy stupen 1x (sonda i osciloskop jsou nastaveny na pfevodovy
stupenl 1x) a 10x (sonda i osciloskop jsou nastaveny na stejny pfevodovy stupen,
pokud jsou 40-400 V).
1: Nejprve je osciloskop nastaven na rezim automatického spousténi (rezim
automatického spousténi je vychozi po spusténi) a rezim automatického
spousténi se pouziva k testovani signalu cyklu (stejnosmérné napéti patfi k
periodickému signalu).
2: Nasobitel sondy osciloskopu je nastaven na odpovidajici prevod (vychozi
hodnota je 1x po spusténi).
3: Rezim vazby osciloskopu je nastaven na rezim vazby AC, vSimnéte si, Ze
rezim vazby AC AC
4: Vlozte sondu a pfepnéte prepinac na rukojeti sondy na odpovidajici stuperi.
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5: Ujistéte se, ze je napajeni zapnuté a vystupni napéti je k dispozici.

6: Pripojte svorku sondy k zapornému konci vystupu napajeni a sonda je pfipojena
ke kladnému konci vystupu napajeni a pocCkejte asi 3 sekundy. Kdyz jsou
Zluta ¢ara a leva poloha Zluté Sipky ve stejné poloze.

pockejte, dokud se pozice nedostane do stejné polohy.

7: Stisknéte jednou tlacitko [auto] a zobrazi se zvinéni vykonu.

Méfeni vykonu méniCe

Volba prevodového stupné: Vystupni napéti ménice je podobné jako u elektrické
energie v domacnosti, se Spickovym napétim nad SOOV, nejvy$Si naméfené napéti
40V u1X 400 V u 10x a 4000 V u 100x prevodového stupné. Vychozi standardni
sonda je 10x sonda vysokého napéti a Spickovou hodnotu 400V Ize méfit pouze
pfi nejvy8sim. Proto je tfeba zajistit samotnou sondu 100x a poté ji nastavit na
prevod 100x, tj. sondu osciloskop pfepnout na prevod 100x.

1: Nejprve je osciloskop nastaven do rezimu automatického spousténi (vychozi
rezim je rezim automatického spousténi po spusténi) a rezim automatického
spousténi se pouziva k testovani periodického signalu (signal vychazejici z
ménice patfi k periodickému signalu).

2: Nasobi¢ sondy osciloskopu je nastaven na 100x (vychozi hodnota je 1x za
spusténi)

3: Rezim vazby osciloskopu je nastaven na rezim stejnosmérné vazby.

4: Vlozte sondu a pfepnéte pfepina¢ na rukojeti sondy do polohy

100X 5: Zkontrolujte, zda je méni¢ zapnuty a zda je k dispozici

vystupni napéti.

6: Pfipojte svorku sondy a sondu k vystupnimu konci ménice bez rozliSeni
kladného a zaporného polu.

7: Jednim stisknutim tlacitka [auto] zobrazite prabéh ménice. Pokud je
pribéh po automatickém nastaveni pfili§ maly nebo pfili§ velky, Ize velikost
pribéhu nastavit ruéné pomoci knofliku
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Méfeni vykonového zesilovaCe nebo audio signalu

nez 40 V a stac¢i maximalni test 40 V pfi pfevodu 1x (sonda i osciloskop jsou
nastaveny na pfevod 1x).

1: Nejprve nastavte osciloskop do rezimu automatického spousténi (vychozi je
rezim automatického spousténi po spusténi).

2: Nasobi¢ sondy osciloskopu je nastaven na stuperi 1x (po spust&ni je vychozi
stupen 1x).

3: Rezim vazby osciloskopu je nastaven na rezim stfidavé vazby.

4: Vlozte sondu a prepnéte pfepina¢ na rukojeti sondy do polohy 1x 5:

Zkontrolujte, zda je zesilova¢ zapnuty a zda vysila zvukové signaly.

6: Pripojte svorku a sondu k vystupnimu konci 2 linek zesilovace bez rozlieni

kladného a zaporného polu.

7: Jednim stisknutim tlacitka [auto] zobrazite prlibéh ménice. Pokud se

po automatickém nastaveni je tvar viny pfili§ maly nebo velky, Ize velikost tvaru
viny nastavit ruéné pomoci knofliku.

Méfeni komunikaéniho signalu vozidla / signélu sbérnice

Volba pievodového stupné: komunikacni signal automobilu je obecné nizsi nez 20
V a maximalni test pro 1x prevod je 40 V, takZe staci testovat signal komunikacniho
signalu vozidla s 1x pfevodem (sonda i osciloskop jsou nastaveny na 1x pfevod).

1: Nejprve je osciloskop nastaven na normalni rezim spousténi (po spusténi je
vychozi rezim automatického spousténi). Rezim normalniho spousténi se
pouziva specialné pro méreni neperiodického digitalniho signalu. Pokud se
pouZije rezim automatického spousténi, neni mozné zachytit neperiodicky signal.

2: Nasobi¢ sondy osciloskopu je nastaven na pfevod 1x (po spusténi je vychozi
hodnota 1x) 3: Rezim vazby osciloskopu je nastaven na rezim stfidavé vazby.

4: VioZte sondu a pfepnéte prepinac na rukojeti sondy do polohy 1x.

5: Pripojte svorku sondy a sondu ke dvéma signalovym linkdm komunikacni
linky, bez ohledu na kladny a zaporny signal. Pokud je signalnich linek vice, je
ffeba predem posoudit signaini linku nebo zkusit vybrat dvé z nich pro
nékolikanasobné testovani. 6: Ujistéte se, Ze na komunikacni lince je v tuto chuvili
komunikacéni signal.

© Sunnysoft s.r.o., distributor 22



7: Nastavte vertikalni citlivost na 50 mV

8: Nastavte Casovou zakladnu na

20us

9: Stisknéte jednou tiaditko [50%).

10: Pokud je na komunikaéni lince komunikacni signal, osciloskop jej zachyti a
zobrazi na obrazovce. Pokud jej nelze zachytit, jo nutné zkusit nastavit ¢asovou
z&kladnu (1ms-100ns) a spoustéci napéti (zelena Sipka) na vicekrat

Méfeni infracerveného dalkového prijimace

Volba pievodového stupné: infracerveny signdl dalkového oviadani je obecné 3-5V a
maximalni test pro 1x pfevod je 40 V, takze stadi testovat signal komunikacniho
signalu vozidla s 1x pfevodem (sonda i osciloskop jsou nastaveny na 1x pfevod).

1: Nejprve je osciloskop nastaven na normaini rezim spousténi (po spusténi je
vychozi rezim automatického spousténi). Rezim normalniho spousténi se
pouziva specialné pro méfeni neperiodického digitalniho signalu. Pokud rezim
automatického spousténi neni schopen zachytit neperiodicky signal, patfi
infraderveny signal dalkového ovladani k neperiodickému digitalnimu kédovacimu
signalu.

2. The nasobitel sondy je nastaven na pfevod 1x (vychozi hodnota je 1x
po spusténi).

3: Rezim vazby osciloskopu je nastaven na rezim stejnosmémé vazby.

4: Viozte sondu a pfepnéte pfepinac na rukojeti sondy do polohy 1x.

5: Pripojte svorku sondy k zemnicimu konci (zapor) desky infraerveného pfijimace
a sondu k datovému pinu infracerveného pfijimace.

6: Nastavte vertikalni citlivost na 500 mv

7: Nastavte ¢asovou zakladnu na 20us

8: Otocte spoustéci cervenou Sipku do levé polohy Zluté Sipky a pfiblizné o 1
velkou mfizkovou vzdalenost.

9: V tomto okamziku je infracerveny signal pro pfijem vlast vyslan dalkovym
ovladanim a na osciloskopu se objevi pribéh.
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Mé&teni zesilovaciho obvodu se senzory (teplota, vihkost,
tlak, hala atd.)

Volba pfevodového stupné: signal snimace je obecné pomémé slaby, pfiblizné
nékolik milivoltd. Tento maly signal nelze pfimo detekovat osciloskopem. Na hlavni
desce tohoto snimace je ¢ast pro zesileni signalu. Kdyz se najde vystupni konec
zesilovace, mize osciloskop méfit signal po zvétSeni. Lze jej pouzit pii pfevodu 1x
(sonda i osciloskop jsou nastaveny na pfevod 1x).

1: Nejprve nastavte osciloskop do rezimu automatického spousténi (vychozi je
rezim automatického spousténi po spusténi).

2: Nasobi¢ sondy osciloskopu je nastaven na pfevod 1x (po spusténi je vychozi
hodnota 1x) 3: Rezim vazby osciloskopu je nastaven na rezim stejnosmérné
vazby.

4: Vlozte sondu a prepnéte prepina¢ na rukojeti sondy do polohy 1x.

5: Pripojte svorku sondy k uzemnovacimu konci zakladni desky senzoru
(zéporné napajeni), najdéte vystupni konec zesilovaci ¢asti a pfipojte sondu k
vystupnimu konci.

6: Nastavte vertikalni citlivost na 50 mV.

7: Nastavte Casovou zakladnu na 500 ms a vstupte do reZimu pomalého
skenovani velké ¢asové zakladny 8: Presurite zakladni linii na spodni stranu

9: Pokud se linka signalu objevi nahore, vertikalni citlivost se sniZi, coz je 100 mV,
200 mV, 500 mv atd. zase kdyz aktualizovany signal vpravo nezac¢ina nahore
(obecné nejlépe uprostied horni a dolni &asti), signal prijaty snimacem lze
detekovat

Dodavatel/Distributor
Sunnysoft s.r.o.
Kovanecka 2390/1a
190 00 Praha 9

Ceska republika
www.sunnysoft.cz
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FNIRSI-1014D
Two in one digital oscilloscope

YOUR GOOD TEST TOOL



Product introduction

FNIRSI-1014D is a two in one oscilloscope and signal generator launched by FNIRSI,
with comprehensive functions and high practicability. It is a cost-effective dual
channel desktop oscilloscope for the maintenance industry and R & D industry. The
oscilloscope has a real-time sampling rate of 1GSa /s, 100MHz* 2 analog bandwidth;
complete trigger function (single time / normal / automatic), both for periodic analog
signal and aperiodic digital signal can be used freely; built in DDS function signal
generator and the industry's original chopping output (@ 2.5VPP), all signal frequen-
cy step is THz, support 14 kinds of standard function signal and a customizable
chopping signal, chopping The output device intercepts part or the whole part of the
complex signals measured by the oscilloscope as the output signal of the signal
generator, which can store up to 1000 customized cut-off signals; the built-in
high-voltage protection module can tolerate up to 400V continuous voltage, without
worrying about the oscilloscope burning accident caused by the probe not moving to
10x gear. Large time base scrolling mode, which can monitor the slow level change;
equipped with efficient one button auto, self-adaptive 25%, 50%, 75% trigger, which
can display the measured waveform without complicated adjustment; the display is
equipped with 7-inch 800 * 480 resolution high-definition LCD screen; cursor
measurement function, which can read the amplitude and frequency parameters
manually without reading the background scale unit and quantity, and without
conversion To get the peak and frequency directly; extremely convenient screen
capture and waveform storage function, built-in 1GB storage space, can store up to
1000 screen capture pictures + 1000 groups of waveform data, the storage process is
simple and fast, save the current waveform, just a click to save the current data, very
convenient; powerful waveform image manager, support thumbnail browsing, view,
view details The functions of page turning, deleting and waveform enlarging,
reducing and moving are convenient for secondary analysis. The fuselage is equipped
with USB interface, which can be connected with the computer to realize the sharing
of its own screen capture pictures and the computer, which is convenient for second-
ary analysis; Lissajous graphic display function can be used to compare and judge the
amplitude, frequency and phase of two groups of signals; FFT viewing function can
roughly estimate the harmonic component of the signal; Li Shayu's graphic display
function can be used to compare and judge the amplitude, frequency and phase of
two groups of signals;

1: When the two channels are used at the same time, the ground clamps of the two
probes must be connected together. It is strictly forbidden to connect the ground
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clamps of the two probes to different potentials, especially the different potential
terminals of high-power equipment or 220 v. otherwise, the oscilloscope mother-
board will be burned. Because the two channels are grounded together, connecting
to different potentials will lead to the short circuit of the internal ground wires of the
motherboard, and all oscilloscopes are same;

2: The BNC input of oscilloscope can withstand 400V voltage at most. It is strictly
forbidden to input more than 400V voltage in the position of 1x probe

3: The original power supply must be used. It is strictly forbidden to use the power
supply or USB of other devices under test. Otherwise, the motherboard ground wire
may be short circuited during the test

4: 100x probe (such as ultrasonic welding machine, ultrasonic cleaning machine,
etc.) or even 1000x probe (such as high-voltage end of high-frequency transformer,
coil of induction cooker, etc.) must be used to measure high-frequency and
high-voltage signal

the bandwidth of 1x probe is 5MHz, and the bandwidth of 10x probe is T00MHz.
When the measurement frequency is higher than 5MHz, the switch on the probe
handle needs to be moved to 10x, and the oscilloscope also needs to be set to 10x.
Otherwise, the signal will be greatly attenuated, which is the case with all oscillo-
scopes. Because the probe line of the oscilloscope itself has a capacitance as high as
100 ~ 300pf, which is a big capacitance for high frequency signal! The signal has been
greatly attenuated when it reaches the input end of the oscilloscope through the
probe, and the equivalent bandwidth is 5SMHz. Therefore, in order to match the
hundreds of PF of the probe line, the input end of the probe line will be attenuated 10
times (the switch is in the 10x gear), so that the hundreds of PF capacitor is just used
for impedance matching. At this time, the bandwidth is T00MHz. Note that only
probes with 100MHz bandwidth or above can be used

Interface function indicator diagram
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1: Run pause indicator

2: The trigger x position indication arrow indicates that this is the trigger x point

3: Background grid tick marks

4: Waveform data of channel 1

5: The baseline position of channel 1 indicates the arrow, that is, the position of 0V

potential

6: Waveform data of channel 2

7: The baseline position of channel 2 indicates the arrow, that is, the position of 0V

potential

8: Horizontal time base control bar flag

9: Trigger the position of the X arrow relative to the system coordinate system

10: Horizontal time base refers to the length of time represented by a large grid in the

horizontal direction, which is determined by the sampling rate. The larger the time

base is, the slower the sampling rate is, and vice versa

11: Trigger status flag

12: Column 6 measurement parameters, press F6 to select measurement parameters

freely

13: Column 5 measurement parameters, press F5 to select measurement parameters

freely

14: Column 4 measurement parameters, press F4 to select measurement parameters
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freely

15: Column 3 measurement parameters, press F3 to select measurement parameters
freely

16: Column 2 measurement parameters, press F2 to select measurement parameters
freely

17: Column 1 measurement parameters, press F1 to select measurement parameters
freely

18: Channel 2 control bar sign

19: The input coupling mode of channel 1 has two options: DC and ac. DC means DC
coupling and AC means AC coupling

20: Channel 1 probe magnification

21: Channel 1 control bar sign

22: vertical sensitivity of channel 1 refers to the voltage represented by a large grid in
the vertical direction

23: Channel 1 baseline arrow position relative to the system coordinate system

24: movement speed of waveform operation, fast movement is used for coarse
adjustment, and slow movement is used for fine adjustment

25: trigger voltage arrow position relative to the system coordinate system

26: trigger edge indicator, arrow up to rising edge trigger, arrow down to falling edge
trigger

27: trigger mode indicator, divided into auto, single and normal; auto is automatic
trigger, sinle is single trigger and normal is normal trigger

28: trigger control bar flag

29: trigger channel, divided into ch1 and CH2 options

Button function indication diagram
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1: Run / pause button. Click this button to pause sampling at any time

2: One key automatic adjustment button, click this button, the system will automati-
cally identify the signal and set the system to the best parameters to display this
waveform

3: Function menu button, click here to pop up the function menu

4: One click screen capture button. Click this button to take a screen capture of the
whole screen and save it to the internal storage space automatically

5: One button save waveform button, click this button will save all waveform data of
the two channels to the internal storage space

6: Time cursor switch button, click this button to turn on and off the cursor measure-
ment function

7: Press the voltage cursor switch key to turn on and off the cursor measurement
function

8: System [right] navigation key

9: System navigation key

10: System [OK] navigation key

11: System navigation key

12: System [left] navigation key

13: Move speed button. Click this button to switch between fast move and slow move
14: Channel 1 vertical position adjustment knob, rotate clockwise to move up, rotate
counterclockwise to move down

15: Channel 1 switch button. Click this button to turn on or off the waveform display
of channel 1

16: Channel 1 control bar button. Click this button to pop up the control parameters
related to channel 1, which can be selected according to the navigation key or the
knob next to it

17: Channel 1 vertical sensitivity adjustment knob, clockwise vertical amplification,
counterclockwise vertical reduction

18: Channel 1 signal input port, the measurement range is 0 ~ 40V peak to peak, pay
attention to the maximum tolerance of 400V peak to peak withstand voltage

19: Channel 2 vertical position adjustment knob, rotate clockwise to move up, rotate
counterclockwise to move down

20: Channel 2 switch button. Click this button to turn on or off the waveform display
of channel 2

21: Channel 2 control bar button. Click this button to pop up the control parameters
related to channel 2, which can be selected according to the navigation key or the
knob next to it

22: Channel 2 vertical sensitivity adjustment knob, clockwise vertical amplification,
counterclockwise vertical reduction

23: Channel 2 signal input port, the measurement range is 0 ~ 40V peak to peak pay
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attention to the maximum tolerance of 400V peak to peak withstand voltage

24: the system triggers the x position adjustment knob to move clockwise to the right

and counterclockwise to the left

25: one key return to center button, after clicking this button, channel 1, channel 2

vertical position, trigger x horizontal position, trigger y vertical position will return to

center

26: the time base adjustment knob is rotated clockwise to reduce the time base, that

is, to enlarge the waveform horizontally, and counterclockwise to increase the time

base, that is, to reduce the waveform horizontally

27: DDS signal generator output

28: trigger voltage y position adjustment knob, rotate clockwise to move up, rotate

counterclockwise to move down

29: trigger mode switch button, divided into auto, single and normal

30: trigger edge switch button, divided into rising edge and falling edge

31: trigger channel switch button, divided into channel 1 and channel 2

32: 50% trigger button, click this button, the system will automatically set the current

trigger voltage to 25%, 50%, 75% according to the signal characteristics to trigger

33: the first column measurement parameter selection button, after the measurement

block diagram pops up, you can select according to the navigation key or the knob

next to it

34: the second column measurement parameter selection button, after the measure-

ment block diagram pops up, you can select according to the navigation key or the

knob next to it

35: the measurement parameter selection button in column 3, after the measurement

block diagram pops up, you can select according to the navigation key or the knob

next to it

36: the measurement parameter selection button in column 4, after the measurement

block diagram pops up, you can select according to the navigation key or the knob

beside it37: the measurement parameter selection button in column 5 pops up the

measurement block diagram, which can be selected according to the navigation key

or the knob beside it

38: the measurement parameter selection button in column 6, after the measurement

block diagram pops up, you can select according to the navigation key or the knob

beside it

39: signal generator control bar button, click this button will pop up the signal

generator parameter control bar, you can select according to the navigation key or

the knob next to it

40: next page of the control button on the next page of picture / waveform /

chopping Manager

41: picture / waveform / chopped wave manager next page control button [previous
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page]

42: [delete] of the control button on the next page of picture / waveform / chopping
Manager

43: select all of the control buttons on the next page of picture / waveform / chopping
Manager

44: [return] of the control button on the next page of picture / waveform / chopping
Manager

45: USB port for sharing screenshots

46: power switch, click to start or shut down operation

Open or close channel 1/ Channel 2: click [ch1] / [CH2] to open or close ch1 / CH2
Turn FFT on or off: click the [conf] button under ch1 or CH2, the parameter control bar
of channel 1 / Channel 2 will pop up, and then turn FFT on / off through the naviga-
tion key

Setting input coupling mode: click [conf] under ch1 or CH2 to pop up the parameter
control bar of channel 1 / Channel 2, and then switch DC / AC through the navigation
key

Set the probe input ratio: click [conf] under ch1 or CH2, the parameter control bar
of channel 1 / Channel 2 will pop up, and then switch to 1x / 10x / 100x through the
navigation key

Scaling waveform: rotate the large knob at the bottom left corner of vertical frame
to scale the waveform of channel 1 vertically, and rotate the large knob at the bottom
right corner to scale the waveform of channel 2 vertically; rotate the large knob at the
bottom of horizontal frame to scale the waveform of channel 1 and channel 2
horizontally, clockwise to enlarge, counterclockwise to reduce

Moving waveform: rotate the small knob in the upper left corner of vertical frame to
move the waveform of channel 1 vertically, and rotate the small knob in the upper
right corner to move the waveform of channel 2 vertically, which moves clockwise
upward and counterclockwise downward; rotate the small knob in the upper horizon-
tal frame to move the waveform of channel 1 and channel 2 horizontally, which moves
clockwise to the right and anticlockwise to the left In the process, you can click the
[slow] button to select coarse adjustment or fine adjustment

Adjust trigger voltage: rotate the small knob under the trigger frame to adjust the
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trigger voltage. In this process, you can click the [slow] button to select coarse adjust-
ment or fine adjustment. Pay attention to turn off the [automatic 50%] trigger in the
menu first, otherwise the trigger voltage cannot be adjusted

Set trigger edge: click edge to switch rising edge / falling edge

Set auto trigger: click mode to switch between auto / single / normal, where auto is
auto trigger

Set single trigger: click mode to switch between auto / single / normal, where single
is single trigger

Set normal trigger: click mode to switch between auto / single / normal, where
normal is normal trigger

Pause display: click the red [run / stop] button in the upper right corner to pause or
run

Automatic waveform adjustment: click the blue [auto] button in the upper right
corner to adjust automatically

Set the slow scan scrolling mode: rotate the big knob under the horizantal frame
counterclockwise. When the base reaches 100ms, the system will enter the slow scan
scrolling mode. 100ms ~ 50s belong to the time base of the scrolling mode

Time cursor measurement: click the [H cur] button to turn on the time cursor, and
then select the left and right light markings by the left and right keys of the navigation
key, and finally adjust them by the small knob in the upper left corner of the naviga-
tion key, in which the light markings are moved to the right by clockwise rotation and
to the left by counterclockwise rotation

Voltage cursor measurement: click the [v cur] button to turn on the voltage cursor,
and then select the up and down light marking lines by the up and down keys of the
navigation key, and finally adjust them by the small knob in the upper left corner of
the navigation key, in which the light marking lines are moved upward by clockwise
rotation and downward by counterclockwise rotation

Set the parameters to be displayed: click F1 ~ F6 to pop up the parameter measure-
ment control bar, and select the currently required parameters through the navigation

key or the nearby knob
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Full screen capture: click the [s pic] button to capture the current display. The
captured image is saved to the local disk in BMP format

Save current waveform data: click the [s wav] button to save all waveform data of
the opened channel to the local disk

Adjust the screen brightness: click the [menu] button, navigate to the [screen
brightness], press the OK key, and finally adjust the screen brightness through the
small knob in the upper left corner. 100 is the brightest and 0 is the darkest

Adjust the background grid brightness: click the [menu] key, navigate to the [grid
brightness], press the OK key, and finally adjust the grid brightness through the small
knob in the upper left corner. 100 is the brightest, and 0 is to turn off the grid display

Setting automatic 50% trigger all the time: click the [menu] key, navigate to
[automatic 50%], press the OK key, and then select [on] through the navigation key.
After setting, in the automatic trigger mode, each measurement system will automati-
cally set the trigger voltage to 25% / 50% / 75% of the peak to peak value according
to the waveform characteristics

Horizontal baseline offset calibration: when the probe has been pulled out, when
the left yellow / cyan indicator arrow and the Yellow / cyan horizontal baseline of
either channel are not in the same position, calibration is required; first pull out the
probe, then click the [menu] key, navigate to [baseline calibration], and then press the
OK key to calibrate the baseline

View the saved screen capture: click [menu], navigate to [picture browse], and then
press the OK key to enter the picture thumbnail preview interface, which is the
thumbnail of the captured waveform. Select the thumbnail through the navigation
key, and then click [OK] to view the screen capture of the waveform in full screen, with
(RET) return at the bottom, (SEL) All), (DEL), (last), (next) the next control button can
be operated

View the saved waveform data: click [menu] key, navigate to [waveform browse],
and then press the OK key to enter the waveform thumbnail preview interface, where
is the waveform thumbnail. Select the thumbnail through the navigation key, and
then click [OK] to view the waveform in full screen, with (RET) return at the bottom,
(SEL) All), (DEL), (last), (next) the next control button can be operated

Delete the saved waveform: click the [menu] key, navigate to [waveform browse],
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and then press the OK key to enter the waveform thumbnail preview interface, where
is the waveform thumbnail. Select the thumbnail through the navigation key, and
then click the [del] key at the bottom to delete the waveform, or click the key to delete
it in full screen view

Connect the computer to view the screen capture pictures: click the [menu] button,
navigate to the [USB share] through the navigation key, and then press the OK key to
open the USB share. Then connect the computer with the attached USB cable, and the
computer will pop up the removable disk or U-disk. You can find the screen capture
pictures saved in the disk in the computer. Note that you can't repair them directly in
the disk Change the file name of the picture, otherwise the oscilloscope picture
manager will not be able to display the picture

Operation instruction (signal generator part)

Switch the waveform type: click the [Gen] button, the signal generator control
interface will pop up in the lower right corner of the screen, and then click the [OK]
button to switch the green selection box to the [waveform type] position, and then
click the [up] or [down] in the navigation key or the button in the upper left corner of
the navigation key to switch the waveform type

Adjust the waveform frequency: click the [Gen] button, the signal generator control
interface will pop up in the lower right corner of the screen, and then click the [OK]
button to switch the green selection box to the [frequency] position, and then click
the [left] or [right] in the navigation key to set the position cursor, that is, to set the
division to be adjusted. After confirming, press the [up] or [down] or the [up] button
in the upper left corner of the navigation key The knob can increase or decrease the
value of the current bit, thus changing the frequency

Adjust the duty cycle of square wave: the duty cycle setting is only effective for
square wave. It can only be set when the waveform type is square wave. Other
waveforms have no concept of duty cycle. Click the [Gen] button, the signal generator
control interface will pop up in the lower right corner of the screen, and then click the
[OK] button to switch the green selection box to the [duty cycle] position, and then
rotate the navigation key in the upper left corner You can increase or decrease the
duty cycle with the knob of 1% ~ 99%

Capture waveform: Capture waveform output is to capture part or the whole part of
the current displayed waveform as the output of signal generator. The captured signal

can be saved to the system, and up to 1000 groups of captured signals can be saved.
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First, click the [menu] button, the function interface will pop up on the left side of the
screen, and then locate it to the capture output] position through the navigation key
and open it on the screen Two purple boundary lines will pop up. The waveform
within the two boundary lines is the waveform segment to be captured .The word
select indicates that the boundary line is the boundary line operated by the current
knob. You can switch and select the current operation line through the [left] and
[right] keys of the navigation key. After setting the boundary line, you can go up to
the left through the navigation key When adjusting, you can click the [slow] key to set
coarse and fine adjustment; there is a word "channel 1 / Channel 2" in the middle of
the two boundary lines, which means that the current captured signal is channel 1/
Channel 2 signal, and you can select the channel through the [up] [down] of the
navigation key; the left boundary line is marked with voltage scale, which is used to
refer to the captured wave If you want to adjust the chopping level position, you can
adjust the offset by adjusting the Y position of the channel. For example, if you
captured a DC signal and adjust the DC waveform to + 1V position, then the output
is + 1V voltage, and adjust to - 1V, then the output is - 1V voltage; If you want to
adjust the sampling amplitude of chopped wave, you can adjust the vertical sensitivity
of the channel to scale the waveform vertically. It is recommended to first amplify the
signal amplitude to the maximum, but not to cut the top, and then capture so that the
output signal will have enough sampling data, the output waveform distortion will be
smaller, and the resolution will be higher. If you only capture a very small signal, and
then capture it Output, and then through the oscilloscope measurement to enlarge it,
the waveform will appear a very serious ladder phenomenon, because the sampling
is insufficient, the effective signal is too little, just like the original image is very small,
but forced to enlarge, the image is bound to be fuzzy; after all the parameters are
determined, click the [OK] key, the cut-off will be saved to the system disk

Output the captured waveform as the signal generator: first click the [Gen] button
to open the signal generator interface, then click the [OK] button to switch the green
selection box to the [waveform type] position, and then click the [up] and [down] in
the navigation key to switch it to "self definition", then click the [Gen] button to exit
the signal generator control interface, and then click the [MENU] button, the function
interface will pop up on the left side of the screen, and then navigate it to the [output
browsing] position and open it. All saved captured signals will be listed on the screen,
and then the selection box will be moved to the desired signal position through the
navigation key. Click the [OK] key, and the Yellow word "output" will pop up in the
upper left corner of the waveform, which means that the current custom signal
selection bit of the waveform Then click [menu] to exit, and the waveform output by
the signal generator is the captured signal. It should be noted that if the captured

waveform is a single cycle waveform, that is, there is only one cycle in the two bound
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ary lines, then the output frequency of the signal generator is equal to the frequency
set by the signal generator. If the captured waveform frequency contains N cycles,
then the output frequency of the signal generator is n times of the set frequency, and
the trigger voltage should be adjusted to the minimum edge of the waveform In
other words, the intersection point between the waveform and the trigger line is the
least, otherwise the displayed frequency may be several times of the actual frequency,
because the calculated frequency of the oscilloscope is the frequency obtained by
calculating the number of edges from the trigger line, so the wrong edge of the
positioning may also lead to frequency doubling

1: Why can't | turn on the machine after receiving it?

Answer: please check whether the power cord is connected to the oscilloscope and
whether the socket is powered. If all are correct, please replace a mobile phone
charging head and test it. If it is still

unable to start, please contact customer service for replacement

2: Why is there no waveform in the test, only one line on the screen is still?
Answer: please check whether the pause has been pressed. If not, press the [auto]
button once. If not, it may be a problem that the signal source has no signal output,
or the probe line may be short circuited or open circuit. Please check whether the
probe and signal source are normal with multimeter

3: Why is the voltage value data 0?

Answer: please adjust the vertical sensitivity and time base (sampling rate), or press
[auto] screen to display at least a clear and complete periodic waveform, and the top
and bottom of the waveform should be displayed on the screen completely without
cutting the top. The voltage value data is correct at this time

4: Why is the frequency value data 0?

Answer: first, it is necessary to ensure that the trigger mode is auto automatic trigger-
ing. If it is still 0 in auto mode, press [auto] button once. At least a clear and complete
periodic waveform is displayed on the screen, and the waveform should be triggered
(the green arrow indicates that the position is fixed between the wave shape and the
wave shape without shaking). The data of frequency value is correct

5: Why is the duty cycle 0?
Answer: first, it is necessary to ensure that the trigger mode is auto automatic trigger-
ing. If it is still 0 in auto mode, it may be that the trigger is not adjusted to the
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waveform. After the trigger line is adjusted to the waveform, the waveform will be
fixed. Moreover, the data of duty cycle will be correct only after at least one clear
periodic waveform is displayed on the screen

6: Why is AC coupling the same as DC coupling waveform?

Answer: if the input signal is a symmetrical AC signal (such as domestic 220V), the AC
coupling or DC coupling waveform are the same. If it is an asymmetric AC signal or a
DC pulse signal, the waveform will move up and down when the coupling is switched

7: Why does the waveform run up and down when testing the signal, and can't
see the waveform only see multiple online and offline beats?

Answer: set trigger mode to auto auto trigger, and then press [auto] button once. If it
is not solved, the clamp on the probe may not be grounded or the probe clamp end
is open circuit. Please check whether the probe is normal with multimeter

8: Why does the test waveform shake around and cannot be fixed?

Answer: the trigger voltage needs to be adjusted, that is, the green arrow on the right
needs to adjust the green indicator to the top and bottom of the waveform. The
waveform is triggered and fixed, or the setting menu is entered to turn on "automatic
50%."

9: Why can't we capture sudden pulse waves or digital logic signals?
Answer: adjust the trigger mode to "Normal” or "Single", then adjust the trigger
voltage and time base and vertical sensitivity, and finally touch the pause.

10: Why does trigger voltage regulation not respond?
Answer: click menu - Auto 50% to close it

11: Why do you measure a battery or other DC voltage without waveform?
Answer: battery voltage signal is stable DC signal, there is no curve waveform, in DC
coupled mode, and then adjust vertical sensitivity, there will be an upward or
downward offset straight line waveform, if it is AC coupling, no matter how to adjust,
there is no waveform.

12: why do we measure the 220V power frequency 50Hz wave?

Answer: if the oscilloscope displays 50Hz low frequency signal, the sampling rate
needs to be very low to capture 50Hz signal. If the sampling rate is low, the oscillo-
scope will enter the waiting, so it will show "card change". All oscilloscopes in the
world will change their cards when measuring 50Hz signals, not because the oscillo-

scope itself is stuck
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13: Why is the peak value of VPP more than 600 V and not 220V or 310V when
measuring the voltage waveform of the city power?

Answer: the city power 220V is a symmetrical AC signal, the positive peak voltage
(maximum value) is +310v, the negative peak voltage (minimum value) is -310v, so the
peak peak value is 620V, the switching parameter is the effective value. At this time, it
is often said that the voltage of 220V, the effective value of the municipal voltage
fluctuates from 180 to 260V, so the peak VPP is in the range of 507-733v

14: Why is the measured voltage of 220V not a standard sine wave, there is
distortion?

Answer: in the municipal power grid, there are generally pollution, and there are more
high-order harmonic components. These harmonics will show a distorted sine wave
and normal phenomenon when superimposed on the sine wave. Generally, the shape
of the city electric wave is distorted, and it is irrelevant to the oscilloscope itself

15: Why is there a large offset between the baseline (0V) and the left arrow (0V
indication) on the screen under no signal input?

Answer: first pull out the probe, then click [menu] button, navigate to [baseline
calibration], then press OK, and wait for baseline calibration to complete, the baseline
and arrow coincide

16: Why is the signal voltage above 5MHz measured attenuated significantly, and
the bandwidth is only 5MHz?

Answer: when measuring 5SMHz or more, it is necessary to move the probe to 10x
gear and the oscilloscope should be set to 10x input mode, because the probe line of
the oscilloscope has a capacitance of up to 100-300pf, which is a big capacitance for
high frequency signal! The signal has been greatly attenuated when it reaches the
input end of the oscilloscope through the probe, and the equivalent bandwidth is
5MHz. So in order to match hundreds of PF of probe line, it will be decayed 10 times
at the input end of probe line (switch is in 10x), so that these hundreds of PF capaci-
tors are just used for impedance matching. At this time, the bandwidth is T00MHz.
Note that only the supporting 1T00MHz probe can be used

Test methods of common circuits

Battery or DC voltage measurement

Gear selection: the battery voltage is generally below 40V, other DC voltage is
uncertain, so it is necessary to adjust the gear according to the actual situation. If it
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is higher than 40V (both probe and oscilloscope are set to the same gear)

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test the cycle signal (DC voltage
belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to the corresponding gear (default is 1x
after startup)

3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the corresponding
gear

5: Make sure the battery is powered or the DC voltage is voltage output

6: Connect the probe clip to the negative battery or the negative DC electrode, and
the probe to the battery or DC positive pole

7: Press [auto] once, the DC electrical signal will be displayed. Then, look at the
parameter of average value. Note that battery voltage or other DC voltage belong to
DC signal, and there is no curve waveform, only a line with up and down offset, and
the peak value and frequency of this signal are 0

Crystal vibration measurement

Gear selection: crystal oscillator is easy to stop oscillation after encountering capaci-
tance. Input capacitance of 1x probe is up to 100-300pf, 10x gear is about 10-30pf,
and it is easy to stop vibration in 1x gear, so it is necessary to set 10x gear, that is, both
probe and oscilloscope should be switched to 10x gear (probe and oscilloscope are
set to 10x gear)

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test the periodic signal (the sine signal
of crystal resonance belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to 10x (default is in the 1x gear after
startup)

3: Oscilloscope coupling mode is set to AC coupling mode

4: Insert the probe and move the switch on the probe handle to 10x

5: Make sure the crystal board is powered on and running

6: Connect the probe clip to the ground wire of the crystal oscillator board (negative
pole of power supply), pull the probe cap out, and inside it is the needle tip, which
contacts one of the pins of the crystal oscillator

7: Press the [auto] button once to display the waveform of the crystal vibration tested.
If the waveform after automatic adjustment is too small or too large, the waveform
size can be adjusted manually by knob
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PWM signal measurement of MOS tube or IGBT

Gear selection: the PWM signal voltage of direct drive MOS tube or IGBT is generally
within 10v-20v, the control signal of PWM front stage is also generally within 3-20v,
and the maximum test of 40V in the 1x gear is enough. Therefore, it is enough to
test the PWM signal with the 1x gear (both probe and oscilloscope are set to the 1x
gear).

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test cycle signal (PWM belongs to
cycle signal)

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x gear after
startup)

3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Make sure that the PWM main board has PWM signal output at this time

6: Clip the probe to the S-pole of the MOS tube and the probe to the g-pole of the
MOS tube

7: Press the [auto] button once to display the measured PWM waveform. If the
waveform after automatic adjustment is too small or too large, the waveform size can
be adjusted manually by knob

Signal generator output measurement

Gear selection: the output voltage of signal generator is within 30V, and the maximum
test value of 1x gear is 40V, so the output of test signal generator is in the 1x gear
(probe and oscilloscope are set to be 1x gear).

1: Firstly, the oscilloscope is set to auto trigger mode (the default mode is auto trigger
mode after startup), and auto trigger mode is used to test the periodic signal (the
signal output by the signal generator belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x gear after
startup)

3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Make sure the signal generator is on and is outputting the signal

6: Connect the probe clip to the black clip of the signal generator output line, and the
probe to the red output line of the signal generator

7: Press the [auto] button once, the waveform output by the generator will be
displayed. If the waveform after automatic adjustment is too small or too large, the
waveform size can be adjusted manually by knob
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Measurement of domestic electricity at 220V or 110V

Gear selection: first, you need to buy 100x probe; household electric power generally
180-260V, peak peak voltage is 507-733v, the maximum measurement of 1x is 40V,
the highest value of 10x is 400V, 100x is 4000V, and the default standard probe is 10x
high voltage probe, and the peak value of 400V can only be measured. Therefore,
100x probe shall be provided by itself, and then set to 100x gear, that is, both probe
and oscilloscope shall be switched to 100x gear

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test the cycle signal (50Hz of house-
hold electric power belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to 100x (default is in the 1x gear after
startup)

3: Oscilloscope coupling mode is set to AC coupling mode

4: Insert the probe and move the switch on the probe handle to 100X

5: Ensure that the tested end has a home power output

6: Connect the probe clip and probe to 2 wires of household electric power without
distinguishing the positive and negative poles

7: Press the [auto] button once to display the waveform of the household electric
power. If the waveform after automatic adjustment is too small or too large, the
waveform size can be adjusted manually by the knob

Power ripple measurement

Gear selection: if the output voltage of power supply is below 40V, it is set to the 1x
gear (both probe and oscilloscope are set to 1x gear), and 10x gear (both probe and
oscilloscope are set to the same gear if they are 40-400v)

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test the cycle signal (DC voltage
belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to the corresponding gear (default is 1x
after startup)

3: The oscilloscope coupling mode is set to AC coupling mode, note that AC AC
coupling mode

4: Insert the probe and move the switch on the probe handle to the corresponding
gear

5: Make sure the power is powered on and voltage output is available

6: Connect the probe clip to the negative extreme of the power output, and the probe
is connected to the positive extreme of the power output, and wait for about 3

seconds. When the yellow line and the left yellow arrow position are in the same
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position, wait until the position is in the same position
7: Press the [auto] button once, and the power ripple will be displayed

Inverter output measurement

Gear selection: the output voltage of inverter is similar to that of household electricity,
with peak peak voltage above 500V, the highest measurement of 40V in 1X, 400V in
10x and 4000V in 100x gear. The default standard probe is 10x high voltage probe,
and the peak value of 400V can only be measured at the highest. Therefore, 100x
probe shall be provided by itself, and then set to 100x gear, that is, both probe and
oscilloscope shall be switched to 100x gear

1: Firstly, the oscilloscope is set to auto trigger mode (the default mode is auto trigger
mode after startup), and auto trigger mode is used to test the periodic signal (the
signal output by the inverter belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to 100x (default is in the 1x gear after
startup)

3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to 100X

5: Ensure inverter is powered on and voltage output is available

6: Connect the probe clamp and probe to the output end of the inverter without
distinguishing the positive and negative poles

7: Press the [auto] button once to display the waveform of the inverter. If the
waveform after automatic adjustment is too small or too large, the waveform size can
be adjusted manually by knob

Measurement of power amplifier or audio signal

Gear selection: the output voltage of power amplifier is generally below 40V, and the
maximum test of 40V in the 1x gear is enough (both probe and oscilloscope are set
to the 1x gear).

1: First, set the oscilloscope to auto trigger mode (the default is auto trigger mode
after startup)

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x gear after
startup)

3: Oscilloscope coupling mode is set to AC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Ensure that the amplifier is on and is outputting audio signals

6: Connect the probe clip and probe to the output end of 2 lines of the amplifier
without distinguishing the positive and negative poles

7: Press the [auto] button once to display the waveform of the inverter. If the
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waveform after automatic adjustment is too small or too large, the waveform size can
be adjusted manually by knob

Measurement of vehicle communication signal / bus signal

Gear selection: the communication signal of automobile is generally lower than 20V,
and the maximum test for 1x gear is 40V, so it is enough to test the vehicle communi-
cation signal signal with the 1x gear (both probe and oscilloscope are set to the 1x
gear).

1: Firstly, the oscilloscope is set to normal normal trigger mode (auto trigger mode is
default after startup). Normal trigger mode is specially used to measure the non
periodic digital signal. If Auto trigger mode is used, it is impossible to grasp the non
periodic signal

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x after startup)
3: Oscilloscope coupling mode is set to AC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Connect the probe clip and probe to two signal lines of communication line,
regardless of positive and negative. If there are multiple signal lines, you need to
judge the signal line in advance, or try to select two of them for testing several times
6: Make sure that there is a communication signal on the communication line at this
time

7: Adjust the vertical sensitivity to 50mV

8: Time base to 20us

9: Press [50%] once

10: When there is communication signal on the communication line, the oscilloscope
will capture and display it on the screen. If it can not be captured, it is necessary to try
to adjust the time base (1ms-100ns) and trigger voltage (green arrow) for multiple
times

Infrared remote receiver measurement

Gear selection: the infrared remote control signal is generally 3-5v, and the maximum
test for 1x gear is 40V, so it is enough to test the vehicle communication signal signal
with the 1x gear (both the probe and oscilloscope are set to the 1x gear).

1: Firstly, the oscilloscope is set to normal normal trigger mode (auto trigger mode is
default after startup). Normal trigger mode is specially used to measure the non
periodic digital signal. If the auto trigger mode is not able to grasp the non periodic
signal, the infrared remote control signal belongs to the non periodic digital coding
signal

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x after startup)
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3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Connect the probe clip to the ground end (negative) of the infrared receiver board,
and the probe to the data pin of the infrared receiver

6: Adjust the vertical sensitivity to 500mv

7: Time base to 20us

8: Turn the trigger red arrow position to the left yellow arrow position and approxi-
mately 1 large grid distance

9: At this time, the infrared receive hair signal is sent by remote control, and the
waveform will appear on the oscilloscope

Measurement of amplification circuit with sensors (temperature, humidity,
pressure, hall, etc.)

Gear selection: generally, the sensor signal is relatively weak, about a few millivolts.
This small signal cannot be detected directly by oscilloscope. There is signal amplifi-
cation part on the main board of this sensor. When the output end of the amplifier is
found, the oscilloscope can measure the signal after being enlarged. It can be used in
the 1x gear (both probe and oscilloscope are set to the 1x gear)

1: First, set the oscilloscope to auto trigger mode (the default is auto trigger mode
after startup)

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x after startup)
3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Connect the probe clip to the ground end of the sensor motherboard (negative
power supply), find the output end of the amplification part, and connect the probe
to the output end

6: Adjust the vertical sensitivity to 50mV

7: Adjust the time base to 500ms and enter the slow scan mode of large time base

8: Move baseline to bottom

9: If the signal line appears at the top, the vertical sensitivity shall be reduced, which
is 100mV, 200mV, 500my, etc. in turn, when the updated signal on the right starts not
at the top (generally the best in the middle of the upper and lower part), the signal
received by the sensor can be detected
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