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
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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.
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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
© Sunnysoft s.r.o., distributor 43



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

© Sunnysoft s.r.o., distributor 45



Digitales Tischoszilloskop

FNIRSI-1014D

Anweisungen fir den Gebrauch


http://www.sunnysoft.cz/

Einfiihrung des Produkts

Das FNIRSI-1014D ist ein Zwei-in-eins-Oszilloskop und Signalgenerator von FNIRSI mit
umfangreichen Funktionen und hoher Funktionalitdt. Es ist kostenginstiges Zweikanal-
Benchtop-Oszilloskop fiir die Wartungs- und F&E-Industrie. Das Oszilloskop hat eine
Echtzeit-Abtastrate von 1GSa/s, analoge Bandbreite von 100MHz*2; komplette
Triggerfunktion (single-ended/normal/automatisch), kann frei fir periodische analoge
Signale und aperiodische digitale Signale verwendet werden; eingebauter
Signalgenerator mit DDS-Funktion und originalem Chopping-Ausgang (@2.5VPP), der
Schritt aller Signale ist 1Hz, unterstiitzt 14 Arten von Standard-Funktionssignal und
anpassbare Chopping-Signal, Chopping-Ausgang Gerét erfasst einen Teil oder alle der
komplexen Signale durch das Oszilloskop als das Ausgangssignal des
Signalgenerators gemessen, die bis zu 1000 kundenspezifische Chopping-Signale
speichern kann; Eingebautes Hochspannungsschutzmodul kann bis zu 400V
Dauerspannung aushalten, ohne dass man sich Sorgen machen muss, dass das
Oszilloskop verbrennt, weil sich die Sonde nicht zum 10-fachen Gang bewegt. Grolle
Zeitbasis Scrolling-Modus, der die langsame Pegelanderung uberwachen kann;
ausgestattet mit einem effizienten automatischen, selbstanpassenden Ein-Knopf , , 75%
Trigger, der die gemessene Wellenform ohne komplizierte Anpassung anzeigen kann;
das Display ist mit einem 7-Zoll-hochauflésenden 800480 LCD-Display ausgestattet;
Cursor-Messfunktion, die manuell die Amplitude und Frequenz-Parameter lesen kann,
ohne die Einheit und die Hohe der Skala im Hintergrund zu lesen und ohne
Konvertierung, um direkt die Spitze und Frequenz zu erhalten; +Extrem bequem
Bildschirmaufnahme und Wellenform Speicherfunktion, eingebauten Speicherplatz von 1 GB,
kann bis zu 1000 Bildschirmaufnahmen 1000 Gruppen von Wellenform Daten zu speichern,
ist der Speicherprozess einfach und schnell, speichern Sie die aktuelle Wellenform, klicken
Sie einfach auf die aktuellen Daten zu speichern, sehr bequem; leistungsstarke
Wellenform Bild-Manager, Unterstiitzung Thumbnail-Anzeige, Anzeige, Ansicht
Details Die Funktionen der umblattern, l6schen und zoomen, schrumpfen und
verschieben Sie die Wellenform sind geeignet fiir sekundare Analyse. Der Rumpf ist mit
einer USB-Schnittstelle ausgestattet, die an einen Computer angeschlossen werden
kann, um die gemeinsame Nutzung von benutzerdefinierten Bildschirm und Computer-
Bilder, die fiir die sekundare Analyse geeignet ist zu realisieren; die Lissajous grafische
Anzeige-Funktion kann verwendet werden, um zu vergleichen und zu beurteilen, die
Amplitude, Frequenz und Phase von zwei Gruppen von Signalen; die FFT-Anzeige-
Funktion kann grob schatzen die harmonische Komponente des Signals; die Li Shayu
grafische Anzeige-Funktion kann verwendet werden, um zu vergleichen und zu beurteilen,
die Amplitude, Frequenz und Phase von zwei Gruppen von Signalen;

Warnung

1: Wenn zwei Kanéle gleichzeitig verwendet werden, miissen die Erdungsanschltisse beider
Sonden miteinander verbunden werden. Es ist strengstens verboten, die
Erdungsklemmen zu verbinden
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die Klemmen beider Tastképfe an unterschiedliche Potenziale anschlielen,
insbesondere an unterschiedliche Potenziale der Klemmen leistungsstarker Gerate
oder 220 V. Andernfalls brennt die Grundplatine des Oszilloskops durch. Da die
beiden Kanale gemeinsam geerdet sind, fihrt der Anschluss an unterschiedliche
Potenziale zu einem Kurzschluss der internen Erdungsdréhte der Basisplatine, und dies
fur alle Oszilloskope;

2: Der BNC-Eingang des Oszilloskops ist fir eine maximale Spannung von 400 V ausgelegt. Es
ist strengstens untersagt
Versorgungsspannung von mehr als 400 V in der Position 1x Sonde.

3: Es muss das verwendet werden. Es ist strengstens verboten, das Netzteil oder den USB-
Anschluss eines anderen getesteten Gerats zu verwenden. Andernfalls kann das
Erdungskabel der Hauptplatine wahrend des Tests kurzgeschlossen werden.

4: Fur die Messung von Hochfrequenz- und Hochfrequenzsignalen muss eine 100-fache Sonde
(z. B. Ultraschallschweilmaschine, Ultraschallreinigungsmaschine usw.) oder sogar eine 1000-
fache Sonde (z. B. das Hochspannungsende eines Hochfrequenztransformators, die Spule
eines Induktionsherds usw.) verwendet werden.

Hochspannungssignal

Erinnerung

Die Bandbreite der 1x-Sonde betragt 5 MHz und die Bandbreite der 10x-Sonde betragt
100 MHz. Wenn die Messfrequenz héher als 5SMHz ist, sollte der Schalter am Tastkopfgriff
auf die 10x-Position geschaltet werden und das Oszilloskop sollte ebenfalls auf 10x
eingestellt werden. Andernfalls wird das Signal stark abgeschwacht, was bei allen
Oszilloskopen der Fall ist. Denn die Tastkopfleitung des Oszilloskops selbst hat eine Kapazitat
von bis zu 100 - 300pf, was grofRe Kapazitat fiir ein Hochfrequenzsignal ist! Das Signal
wurde stark gedampft, als es durch den Tastkopf zum Eingang des Oszilloskops
gelangte, und die entsprechende Bandbreite betragt 5 MHz. Um die Hunderte von PF
des abzugleichen, wird das Eingangsende des Tastkopfkabels zehnmal gedémpft (der
Schalter befindet sich in der 10-fachen Umwandlung), so dass der Hunderte von PF-
Kondensator nur zur Impedanzanpassung verwendet wird. Zu diesem Zeitpunkt betragt
die Bandbreite 100 MHz. , dass nur Tastkdpfe mit einer Bandbreite von 100 MHz oder
mehr verwendet werden kdnnen.
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Interface-Funktionsanzeige-Diagramm

[H] (P05 : 05 DIV : 100uS

@ o 10 1
1: Aussetzungsanzeige
2: Der Pfeil, der die x-Position des Auslosers anzeigt, bedeutet, dass es sich um des
Auslésers handelt. 3: Hakchen im Hintergrund des Rasters
4: Wellenformdaten von Kanal 1
5: Die Grundstellung von Kanal 1 zeigt den Pfeil an, d h. die Position des 0-V-
Potenzials. 6: Signalformdaten von Kanal 2
7: Die Basisposition von Kanal 2 zeigt den Pfeil an, d. . die Position des 0-V-
Potenzials. 8: Horizontales Zeitbasisflag
9: Start der Position des X-Pfeils relativ zum Koordinatensystem
10: Die horizontale Zeitbasis bezieht sich auf die Lange der Zeit, die durch ein groRes
Raster in horizontaler Richtung dargestellt wird, das durch die Abtastrate bestimmt wird. Je
groRer die Zeitbasis ist, desto langsamer ist die Abtastrate und umgekehrt.
11: Auslésestatus-Flag
12: Spalte 6 der Messparameter, mit F6 kénnen Sie die Messparameter frei wahlen 13:
Spalte 5 der Messparameter, mit F5 kdnnen Sie die Messparameter frei wahlen 14: Spalte 4
der Messparameter, mit F4 kdnnen Sie die Messparameter frei wahlen
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15: Spalte 3 der Messparameter, drlicken Sie F3, um die Messparameter auszuwéhlen

kostenlos

16: Messparameter in Spalte 2, driicken Sie F2, um die Messparameter auszuwéahlen.

kostenlos

17: Messparameter in Spalte 1, driicken Sie F1, um die Messparameter auszuwéahlen.

kostenlos

18: Markierung im Bedienfeld von Kanal 2

19: Der Eingangsverbindungsmodus von Kanal 1 hat zwei Optionen, DC und AC. DC bedeutet

Gleichstromverbindung und AC bedeutet Wechselstromverbindung.

20: VergroRerung der Sonde von Kanal 1

21: Bedienfeldmarkierung fiir Kanal 1

22: Die vertikale Empfindlichkeit von Kanal 1 bezieht sich auf die Spannung, die durch eine groRie

Gitter in vertikaler Richtung.

23: Die Position des Basispfeils von Kanal 1 in Bezug auf das Koordinatensystem des

Systems 24: Die Geschwindigkeit der Bewegung bei der Arbeit mit der Wellenform,

schnelle Bewegung wird firr die Grobeinstellung und langsame Bewegung wird fiir

die Feineinstellung verwendet.

25: Position des relativ zum Systemkoordinatensystem 26: Triggerflankenindikator, Pfeil nach

gtl)enkfm die Auslosung der steigenden Flanke, Pfeil nach unten fiir die Auslésung der fallenden
anke

Tréagerrakete

27: Startmodus-Anzeige, unterteilt automatisch, einfach und normal; automatisch bedeutet

automatischer Start, einfach bedeutet einfacher Start und normal bedeutet normaler

Start.

28: Flagge der Abzugskontrollleiste

29: Triggerkanal, unterteilt in die Optionen ch1 und CH2

Funktionen der Tasten

A AV & 4

8 RLEEEE

=9 5P 2P =9 =0
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1: Schaltflache Start/Pause. Klicken Sie auf diese Schaltflache, um die Probenahme jederzei
anzuhalten.

2: Ein-Knopf-Automatik-Taste, wenn Sie auf diese Taste klicken, wird das System
automatisch das Signal zu identifizieren und das System auf die besten Parameter, um
diese Wellenform anzuzeigen.

3: Funktionsmeni-Taste, klicken Sie darauf, um das Funktionsmenu anzuzeigen

4: Schaltflache "Bildschirmaufnahme mit einem Klick". Klicken Sie auf diese Schaltflache, um
einen Schnappschuss des gesamten Bildschirms zu machen und ihn automatisch im internen
Speicher zu speichern.

5: Schaltflache "Wellenform speichern": Wenn Sie auf diese Schaltflache klicken, werden alle
Wellenformdaten von zwei Kanalen im internen Speicher abgelegt.

6: Zeitcursor-Schaltflache, klicken Sie auf diese Schaltflache, um die Cursor-Messung ein- und
auszuschalten.

Denkfunktion

7: Driicken Sie die Spannungscursor-Schalttaste, um die Messfunktion ein- und auszuschalten.
Cursor.

8: System-Navigationstaste [rechts] 9:

System-Navigationstaste

10: System-Navigationstaste [OK]

11: System-Navigationstaste

12: System-Navigationstaste [links]

13: Taste fur die Bewegungsgeschwindigkeit. Klicken Sie auf diese Schaltflache, um zwischen
schneller und langsamer Bewegung zu wechseln 14: Drehknopf zum Einstellen der vertikalen
Position von Kanal 1, im Uhrzeigersinn drehen, um nach oben zu gehen, gegen den
Uhrzeigersinn drehen, um nach unten zu gehen

15: Schaltflache "Kanalwechsel". Klicken Sie auf diese Schaltflache, um die
Wellenformanzeige ein- oder auszuschalten.

Kanal 1

16: Schaltflache fur das Bedienfeld von Kanal 1. Wenn Sie auf diese Schaltflache
klicken, werden die Steuerparameter fiir Kanal 1 angezeigt, die mit der Navigationstaste
oder dem daneben befindlichen Regler ausgewahlt werden kénnen.

17: Einstellknopf fiir die vertikale Empfindlichkeit von Kanal 1, vertikale Verstarkung nach
Richtung

, vertikale Reduzierung .

18: Signaleingangskanal , Messbereich 0 - 40 V , beachten Sie die maximale Toleranz von
400 V Spitze-Spitze-Stehspannung.

19: Knopf zum Einstellen der vertikalen Position von Kanal 2, im Uhrzeigersinn drehen

Im Uhrzeigersinn nach oben, gegen den Uhrzeigersinn nach unten.

20: Kanalumschalttaste 2: Klicken Sie auf diese Taste, um die Wellenformanzeige ein- oder
auszuschalten.
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Kanal 2

21: Bedienfeld flur Kanal 2 Ein Klick auf diese Schaltflache zeigt die Steuerparameter
fur Kanal 2 an, die mit der Navigationstaste oder dem daneben liegenden Regler
ausgewahlt werden kénnen.

22: Vertikaler Empfindlichkeitsregler fir Kanal 2, vertikale Verstarkung nach Richtung

, vertikale Reduzierung .

23: Signaleingang Kanal , Messbereich ist 0 - 40 V , gilltig

maximale Toleranz von 400 V Spitze-Spitze-Stehspannung.

24: Das System startet den Drehknopf, um die x-Position nach rechts und gegen den
Uhrzeigersinn nach links zu verschieben.

25: eine Taste, um zur Mitte zuriickzukehren, wenn sie angeklickt wird, Kanal 1,

Kanal 2 vertikale Position, Trigger x horizontale Position, Trigger y vertikale Position kehrt
zur Mitte zurick.

26: Der Drehknopf fur die Einstellung der Zeitbasis dreht sich im Uhrzeigersinn,

also die Zeitbasis verringert sich, d.h. der Kurs wird horizontal erhdht, und gegen den
Uhrzeigersinn, also die Zeitbasis erhéht sich, d.h. der Kurs wird horizontal verringert.

27: Ausgang des DDS-Signalgenerators

28: Drehknopf zum Einstellen der y-Position der Auslésespannung, im Uhrzeigersinn

nach oben, gegen den Uhrzeigersinn nach unten drehen.

29: Triggermodus-Schaltknopf, unterteilt in automatisch, einzeln und normal

30: Triggerflanken-Schaltknopf, unterteilt in steigende und fallende Flanke 31:
Triggerkanal-Schaltknopf, unterteilt in Kanal 1 und Kanal 2

32: 50% Triggerungstaste, nach Anklicken dieser Taste wird das System automatisch die aktuelle
Triggerspannung auf , , 75% entsprechend den Eigenschaften des Triggersignals einstellen
33: erste Spalte Messparameter Auswahltaste, nachdem das Messblockdiagramm erscheint,
konnen Sie entsprechend der Navigationstaste oder dem Knopf daneben auswahlen.

34: Taste zur Auswahl von Messparametern in der zweiten Spalte, nachdem das
Messblockdiagramm erscheint, kénnen Sie mit der Navigationstaste oder dem Drehknopf
daneben auswahlen.

35: Taste zur Auswahl von Messparametern in Spalte 3, nachdem das
Messblockdiagramm angezeigt wird, kénnen Sie mit der Navigationstaste oder dem
Drehknopf daneben auswahlen.
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36: Schaltflache zur Auswahl der Messparameter in Spalte 4, nachdem das
Messblockdiagramm erscheint, kann es Uber die Navigationstaste oder die Schaltflache
daneben ausgewahlt werden37: Schaltflaiche zur Auswahl der Messparameter in Spalte 5,
das Messblockdiagramm erscheint, das Uber die Navigationstaste oder die Schaltflache
daneben ausgewahlt werden kann

38: Taste zur Auswahl der Messparameter in Spalte 6, nachdem das Messblockdiagramm
erscheint, kdnnen Sie mit der Navigationstaste oder dem Drehknopf daneben auswahlen.
39: Signalgenerator-Bedienfeld, klicken Sie auf diese Schaltfliche, um das
Signalgenerator-Parameter-Bedienfeld anzuzeigen, das Sie mit der Navigationstaste oder
dem Drehknopf daneben auswahlen kénnen.

40: Schaltfliche zur Steuerung der nachsten Seite auf der nachsten Seite des Bild-
/Wellenform-/Chopping-Managers
41: image / waveform / chopped wave manager Steuertaste nachste Seite [previous

Seite]

42: Schaltflache [Loschen] auf der nachsten Seite des Bild-/Kurven-/Zerschneidungsmanagers
43: alle Schaltflachen auf der nachsten Seite des Bild-/Kurven-/Zerschneidungsmanagers
auswahlen

44: [return]auf der nachsten Seite des Bild-/Wellenform-/Chopping-Managers

45: USB-Anschluss fiir die Freigabe von Bildschirmfotos

46: Schalter, zum Starten oder Stoppen des Betriebs anklicken

Betriebsanleitung (Teil des Oszilloskops

Offnen oder SchlieRen von Kanal 1 / Kanal 2: Klicken Sie auf die Schaltfliche
ch1])/[CH2], um Kanal 1 / CH2 zu 6ffnen oder zu schlieBen. Aktivieren oder deaktivieren Sie
FFT: Klicken Sie auf die Schaltflache [conf] unter Kanal 1 oder CH2.

Kanal 2 und schalten Sie dann die FFT mit der Navigationstaste ein/aus.

Einstellen des Eingangsverkniipfungsmodus: Klicken Sie auf die Schaltflache [conf]
unter ch1 oder CH2, um das Parameterbedienfeld fir Kanal 1/Kanal 2 anzuzeigen, und
verwenden Sie die Navigationstaste, um zwischen DC/AC umzuschalten.

Einstellen des Tastkopf-Eingangsverhaltnisses: Klicken Sie auf die Taste [conf] in
CH1 oder CH2, um das Bedienfeld fur die Parameter von Kanal 1 / Kanal 2
anzuzeigen, und verwenden Sie dann die Navigationstaste, um zu 1x / 10x / 100x zu
wechseln.
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Skalierung des Verlaufs: Drehen Sie den groRen Knopf in der unteren linken Ecke
des vertikalen Rahmens, um die Wellenform von Kanal 1 vertikal zu skalieren, und
drehen Sie den grofRen Knopf in der unteren rechten Ecke, um die Wellenform von Kanal 2
vertikal zu skalieren; drehen Sie den groBen Knopf am unteren Rand des horizontalen
Rahmens, um die Wellenform von Kanal 1 und Kanal 2 horizontal zu skalieren, im
Uhrzeigersinn zum Erhéhen, gegen den Uhrzeigersinn zum Verringern.

Verschieben der Wellenform: Drehen Sie den kleinen Knopf in der oberen linken Ecke des
vertikalen Rahmens, um die Wellenform von Kanal 1 vertikal zu verschieben, und drehen
Sie den kleinen Knopf in der oberen rechten Ecke, um die Wellenform von Kanal 2 vertikal zu
verschieben, sich im Uhrzeigersinn nach oben und gegen den Uhrzeigersinn nach unten
bewegt; Drehen Sie den kleinen Drehknopf im oberen horizontalen Rahmen, um die
Wellenform von Kanal 1 und Kanal 2 horizontal zu verschieben, die sich im Uhrzeigersinn
nach rechts und gegen den Uhrzeigersinn nach links bewegt.

Einstellen der Ausl6sespannung: Drehen Sie den kleinen Knopf unterhalb des Ausléserschutzes,
um die Auslésespannung einzustellen. Dabei konnen Sie auf Schaltflache [slow] klicken, um
grobe oder feine Einstellungen zu wahlen. Sie , dass Sie zuerst den

[automatisch 50%)], sonst kann die nicht eingestelit werden.

Einstellung der Triggerflanke: Klicken Sie auf die Flanke, um die ansteigende/abfallende Flanke
umzuschalten

Einstellung des automatischen Starts: Klicken Sie auf den Modus, um zwischen
automatisch/einfach/normal zu wechseln, wobei automatisch der automatische Start
ist.

Einstellung des einmaligen Starts: Klicken Sie auf den Modus, um zwischen
automatisch / einmalig / normal umzuschalten, wobei einmalig fir einen einmaligen
Start steht.

Normale Starteinstellung: Klicken Sie auf den Modus, um zwischen
automatisch/einfach/normal zu wechseln, wobei normal flir den normalen Start steht.

Anhalten der Anzeige: Klicken Sie auf die rote Schaltflache [run/stop] in der oberen rechten
Ecke, um die Anzeige anzuhalten oder zu starten.
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Automatische Wellenformanpassung: Klicken Sie auf die blaue Schaltflache [auto] in
der oberen rechten Ecke, um die automatische Anpassung vorzunehmen.

So stellen Sie den Langsam-Scan-Modus ein: Drehen Sie den groRen Drehknopf
unter dem horizontalen Rahmen gegen den Uhrzeigersinn. Wenn die Zeitbasis 100 ms
erreicht, geht das System in den Langsam-Scan-Modus uber. 100 ms - 50 s entspricht der
Zeitbasis des Scroll-Modus.

Messung des Zeitcursors: Klicken Sie auf die Schaltflache [H cur], um den Zeitcursor
einzuschalten, und wéhlen Sie dann die linke und rechte Lichtmarkierung mit der
linken und rechten Navigationstaste aus, und stellen Sie sie schlieBlich mit dem kleinen
Drehknopf in der oberen linken Ecke der Navigationstaste ein, sich die Lichtmarkierungen
durch Drehen im Uhrzeigersinn nach rechts und durch Drehen gegen den Uhrzeigersinn
nach links bewegen.

Messung des Spannungscursors: Klicken Sie auf Schaltfliache [v cur], um den
Spannungscursor einzuschalten, und wahlen Sie dann mit den Aufwarts- und Abwartstasten
der Navigationstaste die Auf- und Abwarts-Lichtmarkierungslinien aus, und stellen Sie sie
schlieBlich mit dem kleinen Drehknopf in der oberen linken Ecke der Navigationstaste ein,
wobei sich die Lichtmarkierungslinien durch Drehen nach oben und durch Drehen gegen den
Uhrzeigersinn nach unten bewegen

Hande.

Einstellen der angezeigten Parameter: Klicken Sie auf F1 - F6, um das Bedienfeld fiir
die Parametermessung aufzurufen, und verwenden Sie die Navigationstaste oder den
nahegelegenen Drehknopf, um die aktuell gewlinschten Parameter auszuwahlen.

Vollbildaufnahme: Klicken Sie auf die Schaltfliche [s pic], um die aktuelle Ansicht
aufzunehmen. Das aufgenommene Bild wird auf der lokalen Festplatte im BMP-Format
gespeichert.

Aktuelle Wellenformdaten speichern: Klicken Sie auf die Schaltfliche [s wav], um alle Daten
zu speichern.
wihrend des offenen Kanals zum lokalen Laufwerk.

So stellen Sie die Bildschirmhelligkeit ein: Klicken Sie auf die Schaltflache [Menii], blattern
Sie zu [Bildschirmhelligkeit], driicken Sie auf die Schaltfliche OK und stellen Sie schlieRlich
die Bildschirmhelligkeit mit dem kleinen Drehknopf in der linken oberen Ecke ein. 1 00 ist
die hellste und 0 die dunkelste Einstellung.
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So stellen Sie die Helligkeit des Hintergrundrasters ein: Klicken Sie auf die
Schaltfliche [Menii], bldttern Sie zu [Rasterhelligkeit], driicken Sie auf OK und stellen Sie
schlieBlich die Rasterhelligkeit mit dem kleinen Drehknopf in der oberen linken Ecke ein.

So stellen Sie den automatischen 5096-Trigger immer ein: Klicken Sie auf die Taste
[menu], blattern Sie zu [automatic 50%], drliicken Sie die Taste OK, und wahlen Sie dann
mit der Navigationstaste [on]. Einmal eingestellt, wird die Triggerspannung fiir jedes
Messsystem im automatischen Triggermodus fir die Kurvenformmerkmale automatisch
auf 25% / 50% / 75% des Spitze-Spitze-Wertes eingestellt.

Kalibrierung des horizontalen Grundlinienversatzes: Wenn nach dem Herausziehen der
Sonde der linke Pfeil des gelb/cyanfarbenen Indikators und die gelb/cyanfarbene
horizontale Grundlinie eines beliebigen Kanals nicht in der gleichen sind, ist eine
Kalibrierung erforderlich; ziehen Sie zuerst die Sonde heraus, klicken Sie dann auf die
Schaltfliche [Meni], gehen Sie zu [Grundlinienkalibrierung] und dricken Sie dann die
Schaltflache OK, um die Grundlinie zu kalibrieren.

So zeigen Sie einen gespeicherten Screenshot an: Klicken Sie auf die Schaltfliche
[Meni], blattern Sie zu [Bildsuche] und driicken Sie dann auf OK, um die
Miniaturbildvorschau aufzurufen, die ein Miniaturbild der erfassten Wellenform darstellt.
Verwenden Sie die Navigationstaste, um die Miniaturansicht auszuwihlen, und klicken Sie
dann auf die Schaltflache [OK], um den Screenshot der Wellenform im anzuzeigen, mit (RET)
return, (SEL) all), (DEL), (last), (next) anderen Steuertasten am unteren Rand.

So zeigen Sie die gespeicherten Wellenformdaten an: Klicken Sie auf die Taste [Menii],
blattern Sie zu [Wellenform durchsuchen] und driicken Sie dann auf OK, um die
1nterface-Wellenform-Miniaturansicht aufzurufen, wo sich die Wellenform-Miniaturansicht
befindet. Verwenden Sie die Navigationstaste, um die Miniaturansicht auszuwéahlen, und
klicken Sie dann auf die Taste [OK], um die Wellenform im Vollbildmodus anzuzeigen,
wobei unten die Schaltflichen (RET} return, (SEL) all), (DEL), (last), (next) befinden.

So I6schen Sie eine gespeicherte Wellenform: Klicken Sie auf die Schaltfliche [Meni] und
gehen Sie zu [Wellenform durchsuchen],
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und driicken Sie dann auf OK, um die Vorschaufunktion fiir die Fortschrittsminiaturansicht
aufzurufen, in der sich die Fortschrittsminiatur befindet. Wahlen Sie die Miniaturansicht mit
der Navigationstaste aus und klicken Sie dann auf die Taste [Entf] am unteren Rand, um
die Wellenform zu l6schen, oder klicken Sie auf die Taste, um die Wellenform in der
Vollbildansicht zu l&schen.

So schlieen Sie einen Computer an, um anzuzeigen: Klicken Sie auf die Schaltflache
[Mendi], verwenden Sie die Navigationstaste, um zu [USB-Freigabe] zu blattern, und driicken
Sie dann auf die Schaltfliche OK, um die USB-Freigabe zu 6ffnen. SchlieBen Sie dann den
Computer (iber das angeschlossene USB-Kabel an, und der Computer zeigt den
Wechseldatentrager oder die U-Disk an. Der Computer zeigt die auf dem gespeicherten
Screenshots an. , dass Sie diese nicht direkt auf dem Datentrager korrigieren kénnen.
Andern Sie den Dateinamen des Bildes, sonst kann der Oszilloskop-Bildmanager das
Bild nicht anzeigen.

Betriebsanleitung (Teil des Signalgebers

Umschalten des Wellenformtyps: Klicken Sie auf die Schaltflache [Gen], die
Schnittstelle zur des Signalgenerators erscheint in der unteren rechten Ecke des
Bildschirms, klicken Sie dann auf die Schaltflache [OK], um das griine Auswahlfeld auf
[Wellenformtyp] umzuschalten, und klicken Sie dann auf die Schaltflache [auf] oder [ab] in
der Navigationsschaltfidiche oder auf die Schaltfldche in der oberen linken Ecke der
Navigationsschaltflache, um den Wellenformtyp zu wechseln.

Einstellen der Frequenz der Wellenform: Klicken Sie auf die Schaltfliche [Gen], die
Schnittstelle zur Steuerung des Signalgenerators erscheint in der unteren rechten Ecke des
Bildschirms, und klicken Sie dann auf die Schaltflache [OK], um das griine Auswahlfeld auf
[Frequenz] umzuschalten, und klicken Sie dann auf die Schaltflache [links] oder [rechts] in
der Navigationsschaltflache, um die Cursorposition einzustellen, d. h. die einzustellende
Teilung. Nach der Bestatigung driicken Sie die Taste [auf] oder [ab] oder [auf] in der oberen
linken Ecke der Navigationstaste Sie kdénnen den Wert des aktuellen Bits mit dem
Drehknopf erhdhen oder verringern, um die Frequenz zu éndern.

Einstellung des Rechteckwellen-Tastverhdltnisses: Die Einstellung des Tastverhaltnisses
ist nur fir Rechteckwellen wirksam. Sie kann nur eingestellt werden, wenn der Wellentyp
Rechteckwelle ist. Bei anderen Wellenformen gibt es kein Konzept fiir das Tastverhaltnis.
Tippen Sie auf die Schaltflache [Gen], die Schnittstelle zur Steuerung des Signalgenerators
erscheint in der unteren rechten Ecke des Bildschirms, dann tippen Sie auf die Schaltflache
[OK], um das griine Auswahlfeld auf [Tastverhaltnis] umzuschalten, dann drehen Sie die
Navigationstaste in der oberen linken Ecke Sie kdnnen das Tastverhaltnis mit dem Regler
1'Xo - 99% erhdhen oder verringern.

Erfassen des Verlaufs: Der Ausgang "Wellenform erfassen" wird verwendet, um einen Teil
oder den gesamten Verlauf der
Teil der aktuell angezeigten Wellenform als Ausgangssignal des Signalgenerators. Erfasst von
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Klicken Sie auf die Schalfflache [Mendl], die Funktionsschnittstelle wird auf der linken
Seite des Bildschirms angezeigt, und verwenden Sie dann die Navigationstaste, um sie an der
Position des Capture-Ausgangs zu positionieren und auf dem Bildschirm zu 6ffnen. Die
Wellenform innerhalb dieser beiden Begrenzungslinien ist das Segment der zu
erfassenden Wellenform. Das Wort select zeigt an, dass die Begrenzungslinie die vom
aktuellen Regler gesteuerte Begrenzungslinie ist. [links] [rechts]
die aktuelle Kontrolllinie umschalten und auswahlen. Nach dem Einstellen der
Begrenzungslinie kénnen Sie sich mit der Navigationstaste nach oben links bewegen. Bei
der konnen Sie auf die Taste [slow] klicken, um die Grob- und Feineinstellungen
vorzunehmen; in der Mitte der beiden Begrenzungslinien

2", was bedeutet, dass es sich bei dem aktuell erfassten Signal um das
Signal von Kanal 1/Kanal 2 handelt, und Sie kdnnen den Kanal mit den Tasten [up]
[down] der Navigationstaste auswahlen; die linke durch die
Spannungsskala angezeigt, die sich auf die erfasste Welle bezieht Wenn Sie die
Position des Zerhackungspegels anpassen mochten, konnen Sie den Offset durch
Anpassen der Y-Position des Kanals einstellen. + Wenn Sie z. B. ein

Gleichstromsignal und Gleichstromwellenform auf die Position 1V
, betragt die . Wenn Sie die Position - 1 V einstellen,
betragt die Ausgangsspannung - 1 V. Wenn Sie die Abtastamplitude des Chop
anpassen mdochten, kénnen Sie die Empfindlichkeit des Kanals einstellen
die Wellenform zu skalieren die Signalamplitude bis
zum Maximum zu , aber nicht an der Spitze zu choppen, und dann zu erfassen,
damit das Ausgangssignal Abtastdaten , die Verzerrung der
Ausgangswellenform geringer ist die Auflésung Wenn Sie nur ein sehr
erfassen und dann den Ausgang erfassen und dann durch Oszilloskop-Messung
vergroern, wird ein sehr ernster Leiter-Effekt auf der Wellenform erscheinen die
Abtastung unzureichend ist, das effektive zu klein ist, genau wie Originalbild
sehr klein ist, aber zwangsweise vergroRert wird, wird das Bild definitiv verschwommen
sein; nachdem Sie alle Parameter , Klicken Sie auf OK], der Ausschnitt auf

der Systemplatte
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Ausgabe der erfassten Wellenform als Signalgenerator: Klicken Sie zunachst auf die

Schaltfliche [Gen], um die zu 6ffnen, klicken Sie auf
die Schaltflache [OK] [Wellenformtyp]
, und klicken Sie dann auf die Schaltflaichen [nach oben] und [nach unten]
in der Navigationstaste, um zur " zu wechseln, Klicken Sie
dann auf die Taste [Gen], um die zu
verlassen, und dann Taste [MENU], woraufhin Funktionsschnittstelle
auf der linken Seite Bildschirms erscheint, Auf dem Bildschirm wird eine Liste aller
gespeicherten erfassten Signale angezeigt. Bewegen Sie dann das Auswahlfeld mit der
Navigationstaste zur gewtinschten . Klicken Sie auf die Taste [OK], und in
der oberen linken Ecke der Wellenform erscheint ein gelbes "output”, das das aktuelle
benutzerdefinierte Bit der anzeigt. dann
[menu] Wellenformausgabe des Signalgenerators

ist das erfasste Signal. Es sollte beachtet werden, dass, wenn die erfasste Wellenform
eine Einzelzyklus-Wellenform ist, d.h. es gibt nur einen Zyklus in zwei begrenzten Zyklen

dann ist die Ausgangsfrequenz des Signalgenerators gleich der vom Signalgenerator
eingestellten Frequenz. Wenn die erfasste Frequenz der Wellenform N Zyklen enthilt,
dann ist die Ausgangsfrequenz des Signalgenerators das n-fache der eingestellten
Frequenz, und die Triggerspannung sollte auf die kleinste Flanke der Wellenform
eingestellt werden Mit anderen Worten, der Schnittpunkt zwischen der Wellenform und der
Triggerlinie ist der kleinste, andernfalls kann die angezeigte Frequenz ein Vielfaches der
tatsachlichen Frequenz sein, da die berechnete Frequenz des Oszilloskops die Frequenz ist,
die durch die Berechnung der Anzahl der Flanken von der Triggerlinie erhalten wird, so
dass die falsche Flankenpositionierung auch zu einer Frequenzverdopplung fiihren kann
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Analyse der gemeinsamen Probleme

1: Warum kann ich das Gerit nicht einschalten, nachdem ich es erhalten habe?

A: Priifen Sie, ob das Netzkabel an das Oszilloskop angeschlossen ist und ob die Steckdose
mit Strom versorgt wird. Wenn alles in Ordnung ist, tauschen Sie den Ladekopf des aus
und testen Sie ihn. Wenn er immer noch

nicht gestartet werden kann, wenden Sie sich bitte an den Kundendienst und fordern Sie einen

Ersatz an.

2: Warum kommt Test nicht voran, es wird nur eine Zeile auf dem Bildschirm angezeigt? A:
Priifen Sie, ob eine Pause gedriickt wurde. Wenn nicht, driicken Sie einmal die Taste [auto].
Ist dies nicht der Fall, kann das Problem darin bestehen, dass die Signalquelle kein
Ausgangssignal liefert oder die Messfiihlerleitungen kurzgeschlossen oder nicht
angeschlossen sind.

Priifen Sie mit einem Multimeter, ob die Sonde und die Signalquelle in Ordnung sind.

3: Warum ist der Spannungswert 0?

A: Stellen Sie die vertikale Empfindlichkeit und die Zeitbasis (Abtastrate) ein oder driicken
Sie auf den [auto]-Bildschirm, um zumindest eine klare und vollstandige periodische
Wellenform anzuzeigen, und die oberen und unteren Teile der Wellenform sollten
vollstéandig auf dem Bildschirm angezeigt werden, ohne dass der obere Teil abgeschnitten
wird. Die Spannungsmesswerte sind zu diesem Zeitpunkt korrekt

4: Warum ist der Frequenzwert 0?

A: Zuerst missen Sie sicherstellen, dass der Auslosemodus auf Auto-Trigger eingestellt ist.
Wenn der automatische Triggermodus noch auf 0 steht, driicken Sie einmal die Taste
[auto]. Der Bildschirm zeigt mindestens eine klare und vollstandige periodische
Wellenform an und sollte triggern (der griine Pfeil zeigt an, dass die Position zwischen der
Wellenform und der stoffreien Wellenform ist). Die Frequenzwertdaten sind korrekt

5: Warum ist das Tastverhaltnis 0?

A: Zuerst mussen Sie sicherstellen, dass der Triggermodus auf Auto-Trigger eingestellt ist. Wenn
der Auto-Trigger-Modus immer noch 0 ist, kann es daran liegen, dass der Trigger nicht auf
Auto-Trigger eingestellt ist.

Verlauf. Nach der Einstellung der Triggerlinie auf die Wellenform ist die Wellenform
fixiert. Dartber hinaus sind die Daten des Tastverhiltnisses erst dann korrekt, wenn
mindestens eine eindeutige periodische Wellenform auf dem Bildschirm angezeigt wird.
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6: Warum die Wellenform eines AC-Zwischenkreises die gleiche wie die eines DC-
Zwischenkreises? A: Wenn das Eingangssignal ein symmetrisches Wechselstromsignal ist (z. B.
220V im Haushalt), ist die Wellenform des AC-Zwischenkreises oder des DC-Zwischenkreises
die gleiche. Handelt es sich um ein unsymmetrisches Wechselstromsignal oder ein
Gleichstromimpulssignal, bewegt sich die Wellenform beim Schalten der Kupplung auf und
ab.

7: Warum lauft die Wellenform beim Testen des Signals auf und ab und Sie kénnen die
Wellenform mit nur wenigen Online- und Offline-Schwingungen nicht sehen?

A: Stellen Sie den Auslésemodus auf Auto und driicken Sie dann einmal die [auto]-Taste.
Wenn dies nicht gelingt, ist die Sondenklemme mdglicherweise nicht geerdet oder das
Ende der Sondenklemme ist nicht angeschlossen. Verwenden Sie ein Multimeter, um zu
prifen, ob die Sonde in Ordnung ist.

8: Warum wackelt der Testlauf und kann nicht repariert werden?

A: Sie mussen die Triggerspannung einstellen, d.h. der griine Pfeil auf der rechten Seite
muss die grine Anzeige auf den oberen und unteren Teil der Kurve einstellen. Die
Wellenform wird ausgel®st und verriegelt, oder die "Auto " wird im Einstellungsmenu
eingeschaltet.

9: Warum kénnen wir keine plotzlichen Pulswellen oder digitale Logiksignale erfassen? A:
Stellen Sie den Triggermodus auf "Normal" oder "Single", stellen Sie dann die
Triggerspannung, die Zeitbasis und die vertikale Empfindlichkeit ein und driicken Sie
schlieRlich die Pausentaste.

10: Warum reagiert die Triggerspannungsregelung nicht? A:
Klicken Sie auf das Menii - Auto 50% und schlieBen Sie es.

1 1: Warum messen Sie Batteriespannung oder andere Gleichspannung ohne
Wellenform? A: Die Batteriespannung Signal ist ein stabiles DC-Signal, es hat keine
Wellenform, in der DC-Link-Modus, und stellen Sie dann die vertikale Empfindlichkeit,
wird es eine nach oben oder unten Verschiebung der geraden Linie, wenn es ein AC-Link
ist, egal wie es eingestellt ist, gibt es keine Wellenform.

12: Warum messen wir eine 220-V-Welle bei 50 Hz?

A: Wenn das Oszilloskop ein niederfrequentes 50Hz-Signal anzeigt, muss die Abtastrate
sehr niedrig sein, um das 50Hz-Signal zu erfassen. Wenn die Abtastrate niedrig ist, geht das
Ostzilloskop in einen Wartezustand (ber, so dass es einen "Kartenwechsel" anzeigt. Alle
Oszilloskope der Welt wechseln die Karte, wenn sie 50Hz-Signale messen, nicht weil das
Oszilloskop selbst feststeckt.
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1 3: Warum ist der Scheitelwert von VPP grof3er als 600 V und nicht 220 V oder 31 0V,
wenn man die Spannungskurve eines stadtischen Stromnetzes misst?

A: 220V Stadtstrom ist ein symmetrisches Wechselstromsignal, die positive
Spitzenspannung (Héchstwert) betragt +310V, die negative Spitzenspannung (Mindestwert)
betragt

-310V, so dass der Spitzenwert 620 V betragt, der Schaltparameter ist der Effektivwert. Zu
dieser Zeit wird oft angegeben, dass die Spannung 220 V betrégt, der Effektivwert der
Gemeindespannung variiert von 1 80 bis 260 V, so dass der Spitzenwert VPP im Bereich
von 507-733 V liegt.

14: Warum ist die gemessene Spannung 220 V keine Standard-Sinuskurve, liegt eine
Verzerrung vor?

A: Das stadtische Stromnetz ist im Allgemeinen verschmutzt, und es gibt mehr
Oberschwingungen héherer Ordnung. Diese Oberschwingungen &uRern sich in einer
verzerrten Sinuswelle und einer normalen Uberlagerung der Sinuswelle. Im Allgemeinen ist die
elektrische Wellenform in Stadten verzerrt und fiir das Oszilloskop selbst irrelevant.

1 5: Warum gibt es eine grof3e Verschiebung zwischen der Grundlinie (0 V) und dem linken
Pfeil (0 V-Anzeige) auf dem Bildschirm ohne Eingangssignal?

A: Ziehen Sie zuerst die Sonde heraus, klicken Sie dann auf die Schaltfliche [Menii],
gehen Sie zu [Basislinienkalibrierung], driicken Sie dann die Schaltflaiche OK und warten
Sie, bis die abgeschlossen ist, die Basislinie und der Pfeil stimmen Ulberein.

16: Warum wird die Signalspannung oberhalb von 5 MHz mit erheblicher Dampfung
gemessen und die Bandbreite betragt nur 5 MHz?

A: Bei der Messung von 5MHz und mehr ist es notwendig, die Sonde auf 10x Konvertierung
zu bewegen, und das Oszilloskop sollte auf 1 Ox Eingangsmodus eingestellt werden, weil die
Sondenleitung des Oszilloskops eine Kapazitit von bis zu 1 00-300pf hat, was eine groRe
Kapazitat fur Hochfrequenzsignale ist! Das Signal wurde stark abgeschwécht, als es durch
die Sonde zum Eingang des Oszilloskops gelangte, und die quivalente Bandbreite betragt
5 MHz. Um die Hunderte von PF der Sondenleitung auszugleichen, wird das Eingangsende
der Sondenleitung zehnmal oszilliert (der Schalter steht auf 10x), so dass diese Hunderte
von PF-Kapazititen nur zum Ausgleich der Impedanz verwendet werden. Zu diesem
Zeitpunkt betragt die Bandbreite 1 00 MHz. Beachten Sie, dass nur die 100-MHz-
Subsonde verwendet werden kann.

gangige Schaltungsprufverfahren

Batterie- oder DC-Spannungsmessung
Gangwahl: Die Batteriespannung liegt in der Regel unter 40v, andere Gleichspannungen

sind unsicher, daher ist es notwendig, den Gang entsprechend der tatsachlichen Situation
einzustellen. Wenn die
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hoher als 40 V ist (Tastkopf und Oszilloskop sind auf dieselbe Umrechnung eingestellt).

1: Zunachst wird das Oszilloskop in den Autostart-Modus versetzt (der Autostart-Modus ist
die Standardeinstellung nach dem Start), und der Autostart-Modus wird zum Testen des
Zyklus-Signals verwendet (Gleichspannung gehért zum periodischen Signal).

2: Der Tastkopfmultiplikator des Oszilloskops ist auf den entsprechenden Schritt eingestellt
(Standardwert ist 1x nach dem Start).

3: Der Kopplungsmodus des Oszilloskops ist auf den DC-Kopplungsmodus eingestellt.

4: Setzen Sie die Sonde ein und schalten Sie den Schalter am Sondengriff auf die
entsprechende Stufe. 5: dass die Batterie mit Strom versorgt wird oder dass am Ausgang
anliegt.

6: Verbinden Sie die Sondenklemme mit der negativen Batterie oder der negativen
Gleichstromelektrode und die Sonde mit dem Batterie- oder positiven Gleichstrompol.

7: Driicken Sie einmal die Taste [auto], das elektrische Gleichstromsignal wird angezeigt.
Schauen Sie sich dann den Parameter fiir den Durchschnittswert an. , dass die
Batteriespannung oder eine andere Gleichspannung zum Gleichstromsignal gehort, und es
gibt Wellenform, sondern nur eine Linie mit einer Auf- und Abwartsverschiebung, und der
Spitzenwert und die Frequenz dieses Signals sind 0

Messung von Kristallschwingungen

Gangwahl: Der Quarzoszillator stoppt leicht die Oszillation, wenn er auf eine Kapazitat trifft. Die
Eingangskapazitat von 1x Sonde ist bis zu 100-300pf, 10x Umwandlung ist etwa 10-30pf
und bei 1x Umwandlung es leicht stoppt Oszillation, so ist es notwendig, 10x Umwandlung
zu setzen, dh sowohl Sonde und Oszilloskop sollte auf 10x Umwandlung (beide Sonde und
Oszilloskop sind auf 10x Umwandlung eingestellt) geschaltet werden.

1: Zunéachst wird das Oszilloskop in den Autostart-Modus versetzt (der Autostart-Modus ist
die Standardeinstellung nach dem Start), und der Autostart-Modus wird verwendet, um das
periodische Signal zu testen (die Sinuswelle des Kristallresonanzsignals gehért zum
periodischen Signal).

2. Der Tastkopfmultiplikator des Oszilloskops ist auf das 10-fache eingestellt (nach dem

1x \@&at}.ist die Standardeinstellung

3: Der Kopplungsmodus des Oszilloskops ist auf den AC-Kopplungsmodus

#ingeetelt-Sie die Sonde ein und schalten Sie den Schalter am Sondengriff auf die Position 10x.
5: Stellen Sie sicher, dass die Kristallplatte eingeschaltet ist und funktioniert.

6: Verbinden Sie die Sondenklemme mit dem Erdungsdraht der Quarzoszillatorplatine
(Minuspol der Stromversorgung), ziehen Sie die Sondenkappe ab, und im Inneren
befindet sich eine Nadelspitze, die einen der Stifte des Quarzoszillators beriihrt.

7: Driicken Sie die Taste [auto] einmal, um die Wellenform der getesteten Kristallschwingung
anzuzeigen.

Wenn ist der Kurs automatische Einstellung zZu klein oder zu groR, kan
manuelldBfstellung der WellenformgréRe mit dem n
Drehknopf
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Messung von MOS-Réhren oder IGBT-PWM-Signalen

Auswahl des Getriebes: Die PWM-Signalspannung der direktgesteuerten MOS-Réhre oder des
IGBT liegt im Allgemeinen im Bereich von 10-20 V, das Steuersignal der PWM-Vorstufe liegt
ebenfalls im Allgemeinen im Bereich von 3-20 V, und der maximale Test von 40 V im 1x-
Getriebe ist ausreichend. Daher ist es ausreichend, das PWM-Signal mit 1x Wandlung zu
testen (Tastkopf und Oszilloskop sind auf 1x Wandlung eingestellt).

1: Zunachst wird das Oszilloskop in den Autostart-Modus versetzt (der Autostart-
Modus ist die Standardeinstellung nach dem Start), und der Autostart-Modus wird
zum Testen des Zyklus-Signals verwendet (PWM gehort zum Zyklus-Signal).

2: Oszilloskop-Tastkopfmultiplikator ist auf 1x Konvertierung eingestellt (Standard ist 1x
Konvertierung nach

Start)

3: Der Kopplungsmodus des Ostzilloskops ist auf den DC-Kopplungsmodus eingestellt.

4: Stecken Sie die Sonde ein und schalten Sie den Schalter am Sondengriff auf die

Position 1x. 5: Stellen Sie sicher, dass die PWM-Hauptplatine an dieser Stelle einen
PWM-Signalausgang hat.

6: Befestigen Sie die Sonde am S-Pol der MOS-R&éhre und die Sonde am g-Pol der MOS-
Réhre.

7: Driicken Sie die Taste [auto] einmal, um die gemessene PWM-Wellenform
anzuzeigen. Wenn die Wellenform nach der automatischen Einstellung zu klein oder zu
groR ist, kann die Wellenformgré3e manuell mit den Tasten

Messung des Signalgeneratorausgangs

Wahl des Gangs: Die Ausgangsspannung des Signalgenerators liegt im Bereich von 30 V und
der maximale Prifwert von 1x Gang betragt 40 V, so dass der Ausgang des
Prifsignalgenerators im 1x Gang ist (die Sonde und das Oszilloskop sind auf 1x Gang
eingestellt).

1: Zunachst wird das Oszilloskop in den Autostart-Modus versetzt (der Standardmodus ist
der Autostart-Modus nach dem Einschalten), und der Autostart-Modus wird

verwendet, um das periodische Signal zu testen (das Signal, das von der
Signalgenerator gehort zu den periodischen Signalen).

2: Oszilloskop-Tastkopfmultiplikator ist auf 1x Konvertierung eingestellt (Standard ist 1x
Konvertierung nach

Start)

3: Der Kopplungsmodus des Oszilloskops ist auf den DC-Kopplungsmodus eingestellt.

4: Flhren Sie die Sonde ein und schalten Sie den Schalter am Sondengriff auf die Position

1x. 5: Vergewissern Sie sich, dass der Signalgeber eingeschaltet ist und ein Signal
sendet.

6: Verbinden Sie die Sondenklemme mit der schwarzen Klemme der Ausgangsleitung des
Signalgebers und die Sonde mit der roten Ausgangsleitung des .

7: Driicken Sie einmal die Taste [auto], um die Ausgangswellenform des Generators
anzuzeigen. Wenn die Wellenform nach der automatischen Einstellung zu klein oder zu
grof ist, kann die GréRe der Wellenform mit dem Drehknopf manuell eingestellt werden
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Messung von Haushaltsstrom bei 220 V oder 110 V

Transducer Auswahl: zunachst missen 100x Sonde zu kaufen; Haushaltsstrom ist in der
Regel 180-260V, die Spitze Spitze Spannung ist 507-733V, die maximale Messung von 1x ist
40V, der hochste Wert von 10x ist 400V, 100x ist 4000V, und die Standard-Standard-Sonde
ist 10x Hochspannungs-Sonde, und der Spitzenwert von 400V kann nur gemessen werden.
Daher muss die 100x-Sonde selbst versorgt werden und dann auf 100x-Umwandlung
eingestellt werden, d.h. sowohl die Sonde als auch das Oszilloskop miissen auf 100x-
Umwandlung umgeschaltet werden.

1: Zunéachst wird das Oszilloskop in den Autostart-Modus versetzt (der Autostart-Modus ist die
Standardeinstellung nach dem Start), und der Autostart-Modus wird zum Testen des
zyklischen Signals verwendet (50Hz Haushaltsstrom gehért zum periodischen Signal).

2: Der Tastkopfmultiplikator des Oszilloskops ist auf 100x eingestellt (Standardwert ist 1x
nach dem Start).

3: Der Kopplungsmodus des Oszilloskops ist auf den AC-Kopplungsmodus

eingestellt. 4: Fihren Sie den Tastkopf ein und schalten Sie den Schalter

am Tastkopfgriff auf die Position 100X.

6: Verbinden Sie die Sondenklemme und die Sonde mit den 2 Dréhten des

Hausstromnetzes, ohne zwischen Plus- und Minuspol zu unterscheiden.

7: Dricken Sie einmal die Taste [auto], um den Stromfluss in der Wohnung anzuzeigen.
Wenn die Wellenform nach der automatischen Einstellung zu klein oder zu grof ist, kann
die GréRe der Wellenform manuell mit den Tasten

Messung der Welligkeit der Leistung

: Wenn die Ausgangsspannung der Stromversorgung unter 40 V liegt, wird der Gang auf
1x (sowohl Sonde als auch Oszilloskop sind auf 1x Gang eingestellt) und 10x (sowohl Sonde
als auch Oszilloskop sind auf denselben eingestellt, wenn sie 40-400 V betragen)
eingestellt.

1: Zunéchst wird das Oszilloskop in den Autostart-Modus versetzt (der Autostart-
Modus ist die Standardeinstellung nach dem Start), und der Autostart-Modus wird
zum Testen des Zyklus-Signals verwendet (Gleichspannung gehért periodischen
Signal).

2: Der Tastkopfmultiplikator des Oszilloskops ist auf die entsprechende Umrechnung
eingestellt (Standardwert ist 1x nach dem Start).

3: Der Bindungsmodus des Oszilloskops ist auf den AC-Bindungsmodus eingestellt;
der AC-Bindungsmodus

4: Setzen Sie die Sonde ein und schalten Sie den Schalter am Sondengriff auf die entsprechende
Stufe.
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5: der Strom eingeschaltet ist und die Ausgangsspannung ist.

6: Verbinden Sie die Sondenklemme mit dem negativen Ende des Stromausgangs und die
Sonde mit dem positiven Ende des Stromausgangs, und warten Sie etwa 3 Sekunden.
Wenn die gelbe Linie und die linke Position des gelben Pfeils in der gleichen sind.

warten Sie, bis die Position wieder dieselbe ist.

7: Driicken Sie die Taste [auto] einmal, um die Leistungswelligkeit anzuzeigen.

Messung der Wechselrichterleistung

Auswahl des : Die Ausgangsspannung des Wechselrichters dhnelt der , mit einer
Spitzenspannung Uber SOOV, wobei die hdchste gemessene Spannung 40 V fiir den 1X, 400
V firr den 10X und 4000 V fiir den 100X betragt. Die Standard-Standardsonde ist die 10x-
Hochspannungssonde, und der Spitzenwert von 400 V kann nur bei der hochsten
Spannung gemessen werden. Daher muss die 100x-Sonde selbst bereitgestellt und
dann auf 100x-Gang eingestellt werden, d. h. das Sondenoszilloskop muss auf 100x-
Gang geschaltet werden.

1: Zuerst wird das Oszilloskop in den Autostart-Modus versetzt (Standard

Modus ist der Auto-Start-Modus nach dem Start) und der Auto-Start-Modus wird
verwendet, um das periodische Signal zu testen (das Signal, das aus Wechselrichter
kommt gehort zum periodischen Signal).

2: Der Tastkopfmultiplikator des Oszilloskops ist auf 100x eingestellt (Standardwert ist 1x pro
Start)

3: Der Kopplungsmodus des Oszilloskops ist auf den DC-Kopplungsmodus

eingestellt. 4: Fihren Sie die Sonde ein und schalten Sie den Schalter am

Sondengriff in die Position 100X. 5: Priifen Sie, ob der Wechselrichter

eingeschaltet ist und die Ausgangsspannung verfugbar ist.

6: Schlieflen Sie die Sondenklemme und die Sonde an den Ausgang des Wechselrichters
an, ohne zwischen Plus- und Minuspol zu unterscheiden.

7: Dricken Sie die Taste [auto] einmal, um die Wellenform des Wechselrichters
anzuzeigen. Wenn die Wellenform nach der automatischen Einstellung zu klein oder
zu grof ist, kann GroRe der Wellenform manuell mit den Tasten
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Messung von Leistungsverstarkern oder Audiosignalen

Auswahl des : Die Ausgangsspannung des Leistungsverstarkers liegt im Allgemeinen unter 40
V, und ein Test von maximal 40 V bei 1x-Wandlung ist ausreichend (sowohl Tastkopf
als auch Oszilloskop sind auf 1x-Wandlung eingestellt).

1. Versetzen Sie das Oszilloskop zunachst in den Autostart-Modus (Standard ist der
Autostart-Modus nach dem Einschalten).

2: Der Tastkopfmultiplikator des Oszilloskops ist auf 1x eingestellt (nach dem Start ist die
Standardeinstellung

Klasse 1x).

3: Der Kopplungsmodus des Oszilloskops ist auf den AC-Kopplungsmodus eingestellt.

4: Fiihren Sie die Sonde ein und schalten Sie den Schalter am Sondengriff auf die Position

1x. 5: Uberpriifen Sie, ob der Verstarker eingeschaltet ist und Audiosignale ausgibt.

6: Verbinden Sie die Klemme und die Sonde mit dem Ausgang der 2 Leitungen des
Verstarkers ohne Auflésung

der positiven und negativen Pole.

7: Driicken Sie die Taste [auto] einmal, um die Wellenform des Wechselrichters anzuzeigen.
Wenn die
Wenn die Wellenform nach der automatischen Einstellung zu klein oder zu grof ist, kann
die GroRe der Wellenform manuell mit dem Drehknopf eingestellt werden.

Fahrzeugkommunikationssignal / Bussignalmessung

Auswahl des Gangs: Das Kommunikationssignal des Fahrzeugs ist in der Regel niedriger als
20V, und der maximale Test fiir den 1x-Gang betrégt 40 V, so dass es ausreicht, das
Kommunikationssignal des Fahrzeugs mit dem 1x-Gang zu testen (sowohl die Sonde als
auch das Oszilloskop sind auf den 1x-Gang eingestellt). 1: Zunachst wird das Oszilloskop
auf den normalen Trigger-Modus eingestellt (nach dem Triggem ist der Standardmodus
der Auto-Trigger-Modus). Der normale Trigger-Modus wird speziell fiir die Messung
nicht-periodischer digitaler Signale verwendet. Wenn der Auto-Trigger-Modus verwendet
wird, ist es nicht moglich, ein nicht-periodisches Signal zu erfassen.

2: Der Tastkopfmultiplikator des Oszilloskops ist auf 1x Konvertierung eingestellt (1x ist der
Standardwert nach dem Start) 3: Der Kopplungsmodus des Oszilloskops ist auf den AC-
Kopplungsmodus eingestellt. 4: Stecken Sie den Tastkopf ein und schalten Sie den

Schalter am Tastkopfgriff auf die Position 1x.

5: SchlieBen Sie die Sondenklemme und die Sonde an die beiden Signalleitungen
der Kommunikationsleitung an, unabhangig vom positiven und negativen Signal. Wenn
es mehrere Signalleitungen gibt, miissen Sie die Signalleitung im Voraus bewerten
oder versuchen, zwei von ihnen fiir mehrere Tests auszuwahlen. 6: Stellen Sie sicher,
dass zu diesem Zeitpunkt ein Kommunikationssignal auf der Kommunikationsleitung
anliegt.
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7: Die vertikale Empfindlichkeit auf 50 mV

einstellen 8: Die Zeitbasis auf 20us

einstellen

9: Driicken Sie die Taste [50%)] einmal.

10: Wenn ein Kommunikationssignal auf der Kommunikationsleitung anliegt, wird es
vom Oszilloskop erfasst und auf dem Bildschirm angezeigt. Wenn es nicht erfasst werden
kann, versuchen Sie, die Zeitbasis (1ms-100ns) und die Triggerspannung (griiner Pfeil) auf
mehrere Male einzustellen

Messung mit Infrarot-Fernempfanger

: Das Infrarotsignal der Fernbedienung betragt in der Regel 3-5 V und der maximale Test fur
den 1x-Gang betragt 40 V, so dass es ausreichend ist, das Fahrzeugkommunikationssignal
mit dem 1x-Gang zu testen (sowohl Sonde als auch Oszilloskop sind auf 1x-Gang
eingestellt).

1: Zunachst wird das Oszilloskop auf den normalen Triggermodus eingestellt (nach dem
Triggern ist die Voreinstellung der automatische Triggermodus). Der normale
Triggermodus wird speziell fir die Messung nichtperiodischer digitaler Signale
verwendet. Wenn der Auto-Trigger-Modus nicht in der Lage ist, das nicht-periodische
Signal zu erfassen, gehort das Infrarot-Fernbedienungssignal zum nicht-periodischen
digitalen Kodierungssignal.

2: Der Sondenmultiplikator ist auf 1x Umrechnung eingestellt (Standardwert ist 1x

nach dem Start).

3: Der Kopplungsmodus des Oszilloskops ist auf den DC-Kopplungsmodus

eingestellt. 4: Fiihren Sie den Tastkopf ein und schalten Sie den Schalter am

Tastkopfgriff auf die Position 1x.

5: Verbinden Sie den Anschluss der Sonde mit der Masse (negativ) der IR-Empfangerplatine
und die Sonde mit dem Datenpin des IR-Empfangers.

6: Die vertikale Empfindlichkeit auf 500 mv

einstellen 7: Die Zeitbasis auf 20us einstellen

8: Drehen Sie den roten Ausldsepfeil auf die linke Position des gelben Pfeils und etwa 1
groRRen Rasterabstand.

9: Zu diesem Zeitpunkt wird das Infrarotsignal fir den Haarempfang von der gesendet und
die Wellenform erscheint auf dem Oszilloskop.
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Messung der Verstéarkerschaltung mit Sensoren (Temperatur, Feuchtigkeit,
Druck, Halle, etc.)

Gangwahl: Das Signal des Wandlers ist im Allgemeinen recht schwach, etwa einige Millivolt.
Dieses kleine Signal kann nicht direkt mit einem Oszilloskop erfasst werden. Auf der
Hauptplatine des Aufnehmers befindet sich ein Abschnitt zur Verstarkung des Signals.
Wenn das Ausgangsende des Verstarkers gefunden wird, kann das Oszilloskop das Signal
nach der VergroRRerung messen. Es kann in 1x-Konvertierung verwendet werden (sowohl
Sonde als auch Oszilloskop sind auf 1x-Konvertierung eingestellt).

1: Versetzen Sie das Oszilloskop zunachst in den Autostart-Modus (Standard ist der
Autostart-Modus nach dem Einschalten).

2: Der Tastkopfmultiplikator des Oszilloskops ist auf 1x Konvertierung eingestellt (nach
dem Start ist der Standardwert 1x) 3: Der Bindungsmodus des Oszilloskops ist auf DC-
Bindungsmodus eingestellt.

4: Flhren Sie die Sonde ein und schalten Sie den Schalter am Sondengriff auf die Position 1x.

5: Verbinden Sie die Sondenklemme mit dem Erdungsende der Sensorgrundplatte
(negative Stromversorgung), suchen Sie das Ausgangsende des Verstarkerteils und
schlielen Sie die Sonde an das Ausgangsende an.

6: Stellen Sie die vertikale Empfindlichkeit auf 50 mV ein.

7: Stellen Sie die Zeitbasis auf 500 ms ein und gehen Sie in den langsamen
Abtastmodus der groRen Zeitbasis 8: Bewegen Sie die Grundlinie nach unten

9: Wenn die Signallinie oben erscheint, wird die vertikale Empfindlichkeit reduziert, d.h. 100
mV, 200 mV, 500 mv usw., wenn das aktualisierte Signal rechts nicht oben beginnt (im
Allgemeinen vorzugsweise in der Mitte zwischen oben und unten), kann das vom Sensor
empfangene Signal erkannt werden.

Lieferant/Vertriebspartner
Sunnysoft s.r.o.

Kovanecka 2390/1a
190 00 Prag 9
Tschechische Republik
www.sunnysoft.cz
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Product _
instructions

Two in one digital oscilloscope

YOUR GOOD TEST TOOL
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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 1Hz, 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

Serious warning !

WO 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

Solemnly remind

the bandwidth of 1x probe is 5MHz, and the bandwidth of 10x probe is 100MHz.
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 5MHz. 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 T00MHz bandwidth or above can be used

Interface function indicator diagram
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: Run pause indicator

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

: Background grid tick marks

: Waveform data of channel 1

: 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

U W=
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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 indicati

A AV & 4

/

o RRERRS -

=9 &P =9 =9 =0
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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

Operatiny instructions [(oscilloscope part)

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.
© Sunnysoft s.r.o., Vertriebspartner 37


http://www.sunnysoft.cz/

© Sunnysoft s.r.o., Vertriebspartner

38



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

Analysis of common problems

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 5MHz 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 100MHz.
Note that only the supporting 100MHz 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

© Sunnysoft s.r.o., Vertriebspartner 46


http://www.sunnysoft.cz/

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, 500mv, 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

© Sunnysoft s.r.o., Vertriebspartner 49


http://www.sunnysoft.cz/

Asztali digitalis
oszcilloszkép

Hasznalati utasitas

FNIRSI-1014D
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A termék bevezetése

Az FNIRSI-1014D egy ketté az egyben oszcilloszkdp és jelgenerator, amelyet az
FNIRSI hozott forgalomba, széleskérli funkcidkkal és nagyfoku praktikummal. Ez
egy koltséghatékony kétcsatornas asztali oszcilloszkép a karbantarté és a K+F
iparagak szamara. Az oszcilloszkdp 1GSa/s valds idejli mintavételi sebességgel,
100MHz*2 analdg savszélességgel rendelkezik; teljes trigger funkcioval
(egyvégli/normalis/automatikus), szabadon hasznalhaté mind a periodikus analdg
jelekhez, mind az aperiodikus digitalis jelekhez; beépitett jelgenerator DDS
funkcidval és eredeti chopping kimenettel (@2.5VPP), az dsszes jel [épése 1Hz, 14 féle
szabvanyos funkcidjel és testreszabhat6 tdmogatasa, az aprité kimeneti eszkéz az
oszcilloszkép altal mért komplex jelek egy részét vagy egészét a jelgenerator
kimeneti jeleként rogziti, amely akar 1000 testreszabott apritojelet is tarolhat; A
beépitett nagyfesziiltségli védelmi modul akar 400 V-os folyamatos fesziiltséget
is kibir anélkul, hogy aggddnia kellene az oszcilloszkép égé baleset miatt, amelyet
a szonda nem mozog a 10x sebességvaltdéhoz. Nagy id6alap gorgetési mod, amely
figyelemmel kisérheti a lassu szintvaltozast; hatékony automatikus, ©Gnadaptiv
egygombos , , 75% triggerrel felszerelt, amely a mért hulldamformat bonyolult
bedllitas nélkll megjelenitheti; A kijelz6 7 hiivelykes nagy felbontast 800 * 480 LCD
kijelz6vel van felszerelve; kurzormérési funkcid, amely manudlisan olvashatja az
amplitudé és a frekvencia paramétereket anélkiil, hogy a hattérben Iévé egységet
és a skala mennyiségét olvasna, és konverzié nélkil A csucs és a frekvencia
kozvetlen megszerzéséhez; +Rendkivil kényelmes képernydfelvétel és
hullamforma-tarolasi funkcid, beépitett 1 GB-os tarhely, akar 1000 képernydfelvétel
1000 csoport hullamforma-adat tarolasara képes, a tarolasi folyamat egyszeri és
gyors, mentse az aktudlis hullamformat, csak kattintson az aktualis adatok
mentéséhez, nagyon kényelmes; erételjes hullamforma képkezel6, tamogatja a
miniatlir megtekintést, a megjelenitést, a részletek megtekintését , a torlés és a
zoomolas, a zsugoritas és a hulldamforma mozgatasa funkcioi alkalmasak a
masodlagos elemzésre. A hajotest USB-interfésszel van felszerelve, amely
szamitégéphez csatlakoztathatd, hogy megvaldsitsa az egyéni képernyd és a
szamitdgépes képek megosztasat, amely alkalmas a masodlagos elemzésre; a
Lissajous  grafikus  megjelenitési  funkcid két jelcsoport amplitidéjanak,
frekvenciajanak és fazisanak oésszehasonlitdsara és megitélésére hasznalhato; az
FFT megjelenitési funkcié nagyjabol megbecstlilheti a jel harmonikus komponensét;
a Li Shayu grafikus megjelenitési funkcio két jelcsoport amplitudojanak, frekvenciajanak
és fazisanak dsszehasonlitasara és megitélésére hasznalhato;

Figyelmeztetés

1: Két csatoma egyidejli hasznalata esetén a két szonda foldel6csatlakozdit 6ssze kell
kotni. Szigoruan tilos a foldkabeleket 6sszekotni.
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a két szonda csatlakozoit kilonb6zd potencialokhoz, kildndsen nagy
teljesitményl eszk6zdk vagy 220 V-os készulékek csatlakozoinak kildnb6zd
potencidljaihoz. Ellenkez8 esetben az oszcilloszkép alaplapja megég. Mivel a két
csatorna egyltt van foldelve, a kiilénb6z6 potencialokhoz valé csatlakoztatas az
alaplap bels6é foldel6vezetékeinek rovidzarlatat eredményezi, és ez minden
oszcilloszkép esetében igy van;

2: Az oszcilloszkép BNC bemenete legfeljebb 400 V feszlltséget bir el. Szigordan tilos
400V-nal nagyobb tapfesziiltség az 1x szondahelyzetben.

3: Az eredeti kell hasznalni. Szigoruan tilos mas vizsgalt tapegységét vagy USB-jét
hasznalni. Ellenkez8 esetben az alaplap foldkabele révidre zarédhat a teszt soran.

4: A nagyfrekvencias és nagyfrekvencias jelek méréséhez 100x szondat kell hasznalni
(példaul ultrahangos hegesztégép, ultrahangos tisztitdgép stb.) vagy akar 1000x szondat
(példaul egy nagyfrekvencias transzformator nagyfesziiltségl vége, egy indukcios
tlzhely tekercse stb.).

nagyfesziltség jel

Emlékeztetd

Az 1x szonda savszélessége 5MHz és a 10x szonda savszélessége 100MHz. Ha
a mérési frekvencia nagyobb, mint 5SMHz, akkor a szonda fogantyujan lévé kapcsolot
10x allasba kell kapcsolni, és az oszcilloszkdpot is 10x-re kell allitani. Ellenkezd
esetben a jel nagymértékben csillapodik, ami minden oszcilloszkop esetében igy van.
Mivel maga az oszciloszkdp szondavezetéke akar 100 - 300pf kapacitassal
rendelkezik, nagy kapacitas egy nagyfrekvencias jelhez! A jelet nagymértékben
csillapitottak, amikor a szondan keresztlul az oszcilloszkop bemeneti végére
jutott, és az ekvivalens savszélesség 5 MHz. Ezért a szondavezeték tobb szaz
PF-janak illesztéséhez a szondavezeték bemeneti vége tizszeresen csillapodik (a
kapcsolé 10x atalakitasban van), igy a tobb szaz PF kondenzator csak
impedanciaillesztésre szolgal. Ekkor a savszélesség 100 MHz. , hogy csak 100
MHz-es vagy annal nagyobb savszélességi szondak hasznalhatok.
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1: Felfliggesztés jelz6
2: A kioldd x poziciojat jelzé nyil azt jelzi, hogy ez a kioldo x pontja 3: A racs
hatterében 1évé jelolések.
4: 1. csatorna hullamforma-adatai
5: Az 1. csatorna alaphelyzetét a nyil jelzi, azaz a 0 V-os potencial
helyzetét. 6: A 2. csatorna hullamforma-adatai.
7: A 2. csatorna alaphelyzetét a nyil jelzi, a 0 V-os potencidl helyzetét. 8:
Vizszintes id6alapjelz6.
9: Az X nyil koordinatarendszerhez viszonyitott pozicidjanak inditasa
10: A vizszintes idGalap a vizszintes iranyu nagy racs altal képviselt id6 hosszara
utal, amelyet a mintavételi sebesség hataroz meg. Minél nagyobb az idéalap, annal
lassabb a mintavételi sebesség és forditva.
11: Trigger allapotjelzé
12: Mérési paraméterek 6. oszlopa, nyomja meg az F6 gombot a mérési paraméterek
szabad kivalasztasahoz 13: Mérési paraméterek 5. oszlopa, nyomja meg az F5
gombot a mérési paraméterek szabad kivalasztasahoz 14: Mérési paraméterek 4.
oszlopa, nyomja meg az F4 gombot a mérési paraméterek szabad kivalasztasahoz
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15: A mérési paraméterek 3. oszlopa, nyomja meg az F3 gombot a mérési paraméterek
kivalasztasahoz.

ingyenes

16: Mérési paraméterek a 2. oszlopban, nyomja meg az F2 gombot a mérési paraméterek
kivalasztasahoz.

ingyenes

17: Mérési paraméterek az 1. oszlopban, nyomja meg az F1 gombot a mérési paraméterek
kivalasztasahoz.

ingyenes

18: A 2.csatorna vezériépanelének jeldlése

19: Az 1. csatorna bemeneti kapcsolési modja két lehet6séggel rendelkezik, egyenaramu és
véltakozo arami. A DC egyenaramu kapcsolatot, az AC pedig valtakozé aramu
kapcsolatot jelent.

20: 1. csatorna szonda nagyitasa

21: Az 1. csatorna vezéridpanelének jelolése

22: Az 1. csatorna fligg6leges érzékenysége a fesziiltségre vonatkozik, amelyet egy
nagyméretii

racs flggdleges iranyban.

23: Az 1. csatorna alapnyilanak helyzete a rendszer koordinatarendszeréhez képest

24: a mozgas sebessége a hulldmformaval valé munka sorén, a gyors mozgast a
durva bedllitashoz, a lassi mozgast pedig a finom beallitdshoz hasznaljak.

25: a nyil helyzete a rendszer koordinatarendszeréhez képest 26: kioldasi éljelzd, felfelé
mutato nyil az emelked6 él kioldasahoz, lefelé mutato nyil a csdkkend €l kioldasahoz.
Kilévéprogram

27: Inditasi mod kijelz6, automatikus, egyszer(i €s normal osztva; az automatikus az
automatikus inditas, az egyszerli az egyszer(i inditas és a normal a normal inditas.
28: trigger control bar flag

29: trigger csatorna, ch1 és CH2 opcidkra osztva

gombok funkcioi

%

R RERRRE -
. .
e
%:
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1: Start/szlinet gomb. Erre a gombra kattintva barmikor szlineteltetheti a mintavételt.

2: Egygombos automatikus beallitasi gomb, amikor erre a gombra kattint, a
rendszer automatikusan azonositja a jelet és beallita a rendszert a legjobb
paraméterekre a hullamforma megjelenitéséhez.

3: Funkcié menii gomb, kattintson ra a funkcié menii megjelenitéséhez

4: Egy kattintas képernyéfelvétel gomb. Erre a gombra kattintva pillanatképet készithet a
teljes képerny6rél, és automatikusan elmentheti azt a belsé tarhelyre.

5: Hullamforma mentés gomb, erre a gombra kattintva a két csatorna dsszes
hulldamforma-adata a bels6 taroldba kerdil.

6: 1d6 kurzor kapcsol6é gomb, kattintson erre a gombra a kurzormérés be- és
kikapcsolasahoz.

ment funkcié

7: Nyomja meg a feszliltségkurzor kapcsoldgombot a mérési funkcio6 be- és
kikapcsolasahoz.

kurzor.

8: Rendszer navigaciés gomb

[jobbra] 9: Rendszer navigacios

gomb

10: Rendszer navigacios gomb

[OK] 11: Rendszer

navigacios gomb

12: Rendszer navigaciés gomb [balra]

13: Mozgéassebesség gomb. Erre a gombra kattintva valthat a gyors és lassu mozgas
kozott 14: Az 1. csatorna fuggbleges helyzetének beallitasara szolgalé gomb, az éramutatod
jarasaval megegyez6 iranyban felfelé, az dramutato jarasaval ellentétes irdnyban lefelé
torténd mozgatashoz forgassa el.

15: Csatornavaltd gomb. Erre a gombra kattintva kapcsolhatja be vagy ki a hullamforma
megjelenitését.

1. csatorna

16: Az 1. csatorna vezérl6panelének gombja. Erre a gombra kattintva
megjelennek az 1. csatomahoz kapcsol6dd vezériési paraméterek, amelyek a
navigacios gombbal vagy a mellette Iévé gomb segitségével valaszthatok ki.

17: Az 1. csatorna flggdleges érzékenységének bedllitasi gombja, fliggéleges erdsités
irany szerint

, flggbleges csokkentés .

18: csatorna jelbemeneti port, a mérési tartomany 0 - 40 V csucsértéktd|
csucsértékig, vegye figyelembe a 400 V cslcsértéktdl csucsértékig terjedd maximalis
tlréshatart.

19: A 2. csatorna fiigg6leges helyzetének beallitasara szolgalé gomb, az dramutaté
jarasaval megegyezé iranyban elforgatva.

Az éramutato jarasaval megegyez6 iranyban felfelé, az dramutato jarasaval ellentétesen
lefelé.
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20: Csatornavalté gomb 2. Erre a gombra kattintva kapcsolhatja be vagy ki a
hullamforma megjelenitését.
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2. csatorna

21: 2. csatorna vezérl6bpanel gomb A gombra kattintva megjelennek a 2.
csatomahoz kapcsolddd vezéribparaméterek, amelyek a navigaciés gombbal vagy a
mellette Iévé gomb segitségével valaszthatok ki.

22: 2. csatorna fligg6leges érzékenységének beallitasi gombja, fliggbleges erdsités irany
szerint

, figgéleges csokkentés .

23: csatorna jelbemeneti portja, mérési tartomany 0 - 40 V csUcstdl csucsig, érvényes

400 V csucseértéktdl csucsértékig terjedd maximalis .

24: A rendszer elinditja a gombot, hogy az x poziciét jobbra, illetve az 6ramutatd
jarasaval ellentétesen balra mozgatja.

25: egy gomb a kdzpontba valé visszatéréshez, ha rakattint, az 1-es csatorna,

2. csatorna fliggéleges pozicio, trigger x vizszintes pozicio, trigger y fliggéleges
pozici6 visszatér kdzépre.

26: Az id6alap beallitasara szolgalé gomb az éramutaté jarasaval megegyezd iranyba
forog,

tehat az id6alap csokken, azaz vizszintesen ndveli a palyat, és az éramutaté jarasaval
ellentétesen, tehat az idéalap né, azaz vizszintesen csokkenti a palyat.

27: DDS jelgenerator kimenet

28: gomb a kioldofesziiltség y pozicidjanak beallitasahoz, az dramutatd jarasaval
megegyezd iranyba forgatva felfelé, az éramutaté jarasaval ellentétes iranyba

forgatva lefelé.

29: Trigger mod kapcsolé gomb, automatikus, egyszeri és normal 30:

Trigger él kapcsolé gomb, emelkedd és csokkend élre osztva 31: Trigger

csatorna kapcsolé gomb, 1-es és 2-es csatornara osztva

32: 50% triggering gomb, a gomb megnyomasa utan a rendszer automatikusan beallitja az
aktualis triggering fesziltséget , , 75%-ra a triggering jel jellemz8inek megfeleléen 33:
els6 oszlop mérési paraméter kivalaszté gomb, miutan a mérési blokkdiagram felugrik, a
navigacios gomb vagy a mellette 1évé gomb szerint valaszthat.

34: gomb a mérési paraméterek kivalasztasahoz a masodik oszlopban, miutan a mérési
blokkdiagram felugrik, a navigaciés gomb vagy a mellette 1évé gomb szerint
vélaszthat.

35: gomb a mérési paraméterek kivalasztdsara a 3. oszlopban, miutdn a mérési
blokkdiagram felugrik, a navigaciés gomb vagy a mellette 1év6 gomb szerint
valaszthat.
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36: gomb a mérési paraméterek kivalasztdsara a 4. oszlopban, a mérési
blokkdiagram felugrik, amely a navigacios gomb vagy a mellette 1évé gomb szerint
vélaszthatd ki37: gomb a mérési paraméterek kivalasztasara az 5. oszlopban, a
meérési blokkdiagram felugrik, amely a navigaciés gomb vagy a mellette 1évé gomb
szerint valaszthato ki.

38: gomb a mérési paraméterek kivalasztasara a 6. oszlopban, miutan a mérési
blokkdiagram felugrik, a navigacios gomb vagy a mellette 1év6 gomb szerint
vélaszthat.

39: Jelgenerator vezérlépanel gomb, kattintson erre a gombra a jelgenerator
paraméter vezérlépanelének megjelenitéséhez, a navigacios billentylivel vagy a
mellette 1év6 gombbal véalaszthat.

40: kovetkezd oldal vezérld6 gomb a kovetkezd oldal kép/hullamforma/szeletelés
kezel6jében

41: image / waveform / chopped wave manager vezérlé gomb kdvetkezd oldal [el6z6
oldal]

42: [torlés] vezérlbgomb a kép/gorbe/metszéskezeld kovetkezé oldalan 43: minden
vezériégomb kivélasztasa a kép/gorbe/metszéskezeld kdvetkezd oldalan

44: [return] a kép / hulldmforma / vagaskezel6 kovetkez6 oldalanak megjelenitésénél
45: USB-port a képernydképek megosztasahoz

46: kapcsold, kattintson a miikddés inditdsahoz vagy leallitasahoz

kezelési utmutatd (az oszcilloszkép része)

1/CH2 csatorna megnyitdsa vagy bezarasa: kattintson a ch1]/[CH2] gombra az
1/CH2 csatorna megnyitdsdhoz vagy bezarasahoz FFT engedélyezése vagy letiltasa:
kattintson a [conf] gombra az 1. vagy CH2 csatorna alatt, megjelenik a csatorna 1/CH2
paraméter vezérlépanel.

2. csatornat, majd a navigacios gombbal kapcsolja be/ki az FFT-t.

A bemeneti kapcsolasi mdd bedllitasa: kattintson a [conf] gombra a ch1 vagy CH2
alatt a csatorna 1/csatorna 2 paraméter vezéridpanel megjelenitéséhez, a
navigaciés gombbal valtson DC/AC.

A szonda bemeneti aranyanak beallitasa: kattintson a [conf] gombra a CH1
vagy CH2-ben a Channel 1 / Channel 2 paramétervezérld panel
megjelenitéséhez, majd a navigaciés gombbal valtson 1x / 10x / 100x k6zott.
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A fejlédés skalazasa: A fiiggdleges keret bal also sarkaban 1évé nagy gombot
elforgatva az 1. csatorna hulldmformajanak fliggbleges skalazasahoz, a jobb also
sarokban 1év6 nagy gombot elforgatva a 2. csatorna hullamformajanak fliggéleges
skalazasahoz; a vizszintes keret aljan Iévé nagy gombot elforgatva az 1. és 2.
csatorna hullamformajanak vizszintes skalazasahoz, az dramutatd jarasaval
megegyez6 iranyban noévelheti, az o6ramutatd jarasaval ellentétesen
csokkentheti.

A hulldmforma eltolasa: A fiigg6leges keret bal fels6 sarkaban lévé kis gombot
elforgatva az 1. csatorna hullamformajat mozgathatja fligg6legesen, a jobb felsé
sarokban 1évé kis gombot elforgatva pedig a 2. csatorna hullamformajat mozgathatja
flggdlegesen, az 6ramutato jarasaval megegyezden felfelé és az oramutato jarasaval
ellentétesen lefelé mozog; a fels6 vizszintes keretben Iévé kis gombot elforgatva
vizszintesen mozgathatja az 1. és a 2. csatorna hullamforméajat, amely az ramutato
jarésaval megegyez6 iranyban mozog jobbra és az éramutato jarasaval ellentétesen
balra A folyamat a [Slow] gombra kattintva valaszthatja ki a durva vagy finom
beallitasokat.

A kiolddfesziiltség beallitasa: A kioldofesziiltség bedllitdsahoz forgassa el a kioldovéds alatti
kis gombot. Ennek soran a [lassu] gombra kattintva valaszthatja ki a durva vagy finom
beéllitasokat. arra, hogy el6szor kapcsolja ki a

[automatikus 50%) inditas, kiilonben az inditasi nem allithato be.

Trigger €l bedllitasa: kattintson az élre az emelkedé/csokkend él atkapcsolasahoz.

Az automatikus inditas beallitasa: kattintson az lizemmaédra az
automatikus/egyszer(i/normalis izemmaod kozoétti valtashoz, ahol az
automatikus az automatikus inditast jelenti.

Egyszeri inditas beallitdsa: kattintson a mddra az automatikus / egyszeri /
normal kozotti valtashoz, ahol az egyszeri az egyszeri inditas.

Normal inditasi beallitas: kattintson a mddra az automatikus/egyszer(i/normalis
koz6tti valtashoz, ahol a normal a normal inditast jelenti.

A kijelzé szlineteltetése: kattintson a jobb fels6 sarokban lévé piros [futds/megallitas]
gombra a kijelz6 sziineteltetéséhez vagy elinditasahoz.

© Sunnysoft s.r.o., forgalmazd 1


http://www.sunnysoft.cz/

Automatikus hullamforma-beallitas: kattintson a jobb felsé sarokban lévé kék
[auto] gombra az automatikus beallitashoz.

A lassu pasztazasi mod beallitasahoz: forgassa a vizszintes keret alatti nagy
gombot az éramutato jarasaval ellentétes iranyba. Amikor az id6alap eléri a 100ms-ot, a
rendszer lassu pasztazasi modba 1ép. 100ms - 50s a gorgetési mod idalapjahoz
tartozik.

Az id6kurzor merese: kattintson a [H cur] gombra az id6kurzor bekapcsolasahoz,
majd valassza ki a bal és jobb oldali fényjelzéket a bal és jobb oldali navigacios
gombbal, végiil allitsa be 6ket a navigaciés gomb bal felsé sarkaban Iévé kis gombbal,
amelyben a fényjelz6k az o6ramutaté jarasaval megegyezd iranyban elforgatva
jobbra, az 6ramutaté jarasaval ellentétesen elforgatva balra mozognak.

A fesziitségkurzor mérése: Kkattintson [v cur] gombra a fesziiltségkurzor
bekapcsolasahoz, majd vélassza ki a felfelé és lefelé mutatd fényjelzd vonalakat a
navigacios gomb felfelé és lefele mutatdé gombjaival, és végll allitsa be ket a
navigacios gomb bal fels6 sarkaban lévé kis gombbal, amelyben a fényjelz6 vonalak az
felfelé és az dramutato jarasaval ellentétesen lefelé mozognak.

kezek.

A megjelenitett paraméterek beallitdsa: az F1 - F6 gombra kattintva megjelenik a
paramétermérés vezérlépanelje, és a navigacios billentylvel vagy a kozeli
gomb segitségével kivalaszthatja az aktualisan kivant paramétereket.

Teljes képernyé rogzitése: kattintson az [s kép] gombra az aktualis nézet
rogzitéséhez. A rogzitett kép BMP formatumban keriil mentésre a helyi lemezre.

Aktualis hullamforma adatok mentése: kattintson az [s wav] gombra az &sszes adat
mentéséhez.
a helyi meghajtdhoz vezet6 nyitott csatorna alatt.

A képernyé fényerejének bedllitasa: kattintson a [menu] gombra, gérgessen a
[képernyd fényereje] menlpontra, nyomja meg az OK gombot, végiil allitsa be a
képerny6 fényerejét a bal felsé sarokban lévé kis gombbal. 1 00 a legvilagosabb és
0 a legsotétebb.
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A hattérracs fényerejének beallitasa: kattintson a [menii] gombra, gérgessen a
[racs fényereje] meniipontra, nyomja meg az OK gombot, és végiil llitsa be a racs
fényerejét a bal fels6 sarokban 1évé kis gombbal.

Az automatikus 5096 trigger allanddan torténé beadllitasa: kattintson a [menu]
billenty(ire, gérgessen az [automatic 50%] pontra, Nnyomja meg az OK billenty(it,
majd a navigacids billenty(vel vélassza ki a [on] lehet8séget. A bedllitds utan a
kioldofesziiltség automatikusan a csucs-csucs érték 25% / 50% / 75%-ara kerdl
beadllitdsra minden mérérendszer esetében az automatikus kioldasi mdédban a
hulldamforma jellemzgihez.

Vizszintes alapvonal eltolds kalibraldsa: a szonda kihlizasa utéan, ha a sarga/cian
kijelz6 bal oldali nyila és barmelyik csatorna sarga/cian vizszintes alapvonala nem
azonos , kalibraciéra van sziikség; el8szér hizza ki a szondat, majd kattintson a
[mend] gombra, lépjen az [alapvonal kalibralds] menupontra, majd nyomja meg az OK
gombot az alapvonal kalibraldsahoz.

A mentett képerny6kép megtekintéséhez: kattintson a [menii] gombra, gérgessen
a [képbongészés] menipontra, majd nyomja meg az OK gombot a miniatdr
elénézeti fellletre valé belépéshez, amely a rogzitett hullamforma miniatdrképe. A
navigacios billenty(ivel vélassza ki a miniatlirképet, majd kattintson az [OK] gombra a
hulldmforma teljes megtekintéséhez, a (RET) visszatérés, (SEL) minden), (DEL), (utolso),
(kdvetkez6) egyeb vezérldsgombokkal az aljan.

A tarolt hullamforma-adatok megtekintéséhez: kattintson a [menl] gombra,
gorgessen a [hulldmforma bdngészés] menlpontra, majd nyomja meg az OK
gombot az 1nterface hulldmforma miniatlr nézetbe valé belépéshez, ahol a
hulldmforma miniatlirképe taldlhaté. A navigacios billentylivel vélassza ki a
miniatiirképet, majd kattintson az [OK] billentyiire a hullamforma teljes képernyén
torténé megtekintéséhez, a (RET} visszatérés, (SEL) minden), (DEL), (utolso),
(kdvetkez6) egyéb vezérlsgombok aljan.

Mentett hullamforma torlése: kattintson a [menii] gombra, és valassza a [hullamforma
bongészés] menipontot,
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majd nyomja meg az OK gombot, hogy belépjen a haladas miniatir el6nézeti fellletre,
ahol a haladas miniatlrje talalhaté. Valassza ki a miniatlrképet a navigacios
billentylivel, majd kattintson a [del] billentylire alul a hullamforma térléséhez, vagy
kattintson a billenty(re a hullamforma térléséhez teljes képernyés nézetben.

Egy szamitogép csatlakoztatasa megtekintéséhez: kattintson a [menul] gombra, a
navigacios gombbal gérgessen az [USB-megosztas] pontra, majd nyomja meg az OK
gombot az USB-megosztds megnyitdsahoz. Ezutdn csatlakoztassa a szamitogépet a
csatlakoztatott USB-kabellel, és a szamitégép megjeleniti a cserélhet6 lemezt vagy U-
lemezt. A szamitégép megjeleniti a lemezen tarolt képernybképeket. hogy
kozvetlenil a lemezen nem javithatja ki 6ket A képfajl nevének moddositasa,
kilénben az oszcilloszkdp képkezel6je nem fogja tudni megjeleniteni a képet.

kezelési utmutaté (a jelgenerator része

A hullamforma tipusanak valtasa: kattintson a [Gen] gombra, a képernyd jobb
alsé sarkaban megjelenik a jelgenerator szolgalé felllet, majd kattintson az [OK]
gombra, hogy a zdld kivalaszté mez6t [hullamforma tipusara] valtsa, majd
kattintson a [fel] vagy [le] gombra a navigaciés gombban vagy a navigaciés gomb bal
felsé sarkaban Iévé gombra a hullamforma tipusanak valtasahoz.

A hullamforma frekvencidjanak beallitasa: kattintson a [Gen] gombra, a képernyd
jobb alsé sarkdban megjelenik a jelgenerator vezérlésére szolgald felilet, majd
kattintson az [OK] gombra, hogy a z6ld kivalasztdé mezét a [frekvencia]-ra kapcsolja,
majd kattintson a [bal] vagy [jobb] gombra a navigaciés gombban a kurzor
pozicidjanak beallitdsahoz, azaz a beéllitandé osztas bedllitasahoz. A megerdsités
utdn nyomja meg a navigaciés gomb bal fels6 sarkaban 1évé [fel] vagy [le] vagy [fel]
gombot A frekvencia megvaltoztatdsahoz a gomb segitségével ndvelheti vagy
csOkkentheti az aktudlis bit értékét.

Négyszdghullamos munkaciklus beéllitisa: a munkaciklus beéllitasa csak
négyszoghullam esetén érvényes. Csak akkor allithatd be, ha a hulldm tipusa
négyszoghullam. Mas hulldamformak nem rendelkeznek a szolgélati ciklus fogalmaval.
Erintse meg a [Gen] gombot, a képernyd jobb alsé sarkaban megjelenik a
jelgenerator vezérlésére szolgald felllet, majd érintse meg az [OK] gombot, hogy a
z06ld kivalaszté mezét a [duty cycle] értékre kapcsolja, majd forgassa el a bal felsé
sarokban lévé navigaciés gombot A duty cycle értékét az 1'Xo - 99%-os gombbal
ndvelheti vagy csokkentheti.

A fejlédés megorokitése: A Capture hullamforma kimenet arra szolgal, hogy rogzitse az
Osszes vagy egy részét a

az aktudlisan megjelenitett hullamforma egy része a jelgenerator kimeneteként. Az
alabbiakkal rogzitve

cAjdtarohatd a rendszerben, és lehet s ovrisart 1s0r0o0 dsiskiLiibpuintorcaptured jelek 14
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kattintson a [ment] gombra, a képemyd bal oldalan megjelenik a funkciéfelllet,
majd a navigacios billentylivel keresse meg a rogzités kimeneti poziciojat, és nyissa
meg a képernyén Két lila hatarvonal jelenik meg. Az e két hatarvonalon beldli
hullamforma a rogzitendd hullamforma szegmense . a select sz6 jelzi, hogy a
hatarvonal az aktudlis gomb altal vezérelt hatarvonal. Az aktualis vezerlévonalat
a [bal] [jobb] navigaciés valthat es valaszthatja ki. A hatarvonal
beallitasa utan a navigacios billentylvel balra felfele mozoghat a
[lassu] billentytivel bedllithatja a durva és finom beallitasokat. a két hatarvonal kézepén
2" all, ami azt jelenti, hogy az aktualisan rogzitett jel az
1/channel 2 jel, és a navigacios billentyl [felfele] [lefelé] billentydivel
kivalaszthatja a csatornat; a bal oldali a feszlltségskala jelzi, amely
a rogzitett hulldmra utal Ha a vagasi szint poziciéjat szeretné beallitani, akkor
az eltolast a csatorna Y pozicidjanak beadllitasaval allithatja be. + + Ha példaul
egyenaramu jelet , és az egyenaramu hulldmformat az 1V pozicioba
, akkor a , €s a - 1V pozicioba allitotta, akkor a kimeneti
feszlltség - 1V; Ha a chopping mintavételezési amplitudot szeretné beallitani,
akkor allithatja be a hulldmforma
skalazasahoz fel a jel amplitadéjat a
maximumra, de ne chopolja a tetején, majd rogzitse, igy a jel
mintaveteli adattal , a kimeneti hulldmforma torzitasa kisebb lesz
Ha rogzit, majd régziti a kimeneti
jelet, majd nagyitja azt oszcilloszkopos méréssel, nagyon fog
megjelenni a hullamforman, mert a mintavételezés nem elegendo, a tényleges jel tll
kicsi, éppugy, mint kép nagyon kicsi, de eréltetetten felnagyitva, a kép
biztosan elmosddott lesz; az Osszes paraméter utan kattintson az OK]
gombra, @ kivagas a rendszerlemezre.
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A rogzitett hullaimforma kimenete jelgeneratorként: ElGsz6r kattintson a [Gen]

gombra a megnyitasahoz kattintson az [OK] gombra

a [hullamforma tipusal , majd kattintson a
navigacios gombok [fel] és [le] gombjaira az "egyéni " véltashoz, majd
kattintson a [Gen] gombra a valé
kilépéshez, majd [MENU] gombra , 2 képernyé bal megjelenik

funkcidfelllet, majd navigéljon a [kimenet megtekintése] poziciora megnyitdsahoz. A
képernyén megjelenik az 6sszes tarolt rogzitett jel listaja, majd a navigacios gombbal
mozgathatja a kivalaszté mez6t a kivant . Kattintson az [OK] gombra,
és a hulldmforma bal fels6 sarkdban megjelenik egy sarga "kimenet", amely jelzi
jelvélasztas aktualis egyéni bitjét Ezutan [menii]

a jelgenerator kimenete a rogzitett jel. Meg kell jegyezni,
hogy ha a rogzitett hullamforma egyciklusi hullamforma, azaz két lehatarolt
ciklusban csak egy ciklus van
akkor a jelgenerator kimeneti frekvencidja megegyezik a jelgenerator altal bedllitott
frekvenciaval. Ha a hullamforma rogzitett frekvencidja N ciklust tartalmaz, akkor a
jelgenerator kimeneti frekvencidgja a beallitott frekvencia n-szerese, és a
triggerfesziiltséget a hullamforma legkisebb élére kell allitani Mdés széval a
hulldmforma és a triggervonal metszéspontja a legkisebb, kilonben a megjelenitett
frekvencia a tényleges frekvencia tobbszdrdse lehet, mert az oszcilloszkép szamitott
frekvenciaja a triggervonalbdl szarmazé élek szamitasaval kapott frekvencia, igy a
rossz élpozicio a frekvencia megduplazédasahoz is vezethet.
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a gyakori problémak elemzése

1: Miért nem tudom bekapcsolni a késziiléket, miutan megkaptam?

V: Ellenérizze, hogy a tapkabel csatlakoztatva van-e az oszcilloszkdphoz, és hogy a
halozati aljzat be van-e kapcsolva. Ha minden rendben van, cserélje ki a toltéfejet,
és tesztelje azt. Ha még mindig

nem indithato, kérjlk, lépjen kapcsolatba az ligyfélszolgalattal, és kérjen cserét.

2: Miért nincs elGrelépés a tesztben, csak egy sor van a képernyén? V: Ellendrizze,
hogy megnyomta-e a sziinet gombot. Ha nem, nyomja meg egyszer az [auto] gombot.
Ha nem, akkor a probléma az lehet, hogy a jelforrasnak nincs kimeneti jele, vagy a
szonda vezetékei rovidre zarodtak vagy lecsatlakoztak.

Ellendrizze multiméterrel, hogy a szonda és a jelforras rendben van-e.

3: Miért 0 a feszliltség értéke?

V: Allitsa be a fliggéleges érzékenységet és az idSbazist (mintavételi sebességet),
vagy nyomja meg az [auto] képernyét, hogy legalabb egy tiszta és teljes periodikus
hullamforma jelenjen meg, és a hullamforma fels6 és alsé része teljesen
megjelenjen a képernyén anélkul, hogy a felsé részt levagna. A feszlltség leolvasésa
ekkor helyes

4: Miért 0 a frekvencia értéke?

V: ElGszér is biztositania kell, hogy a kioldasi méd automatikus kioldas legyen. Ha az
automatikus kioldasi méd még mindig 0, nyomja meg egyszer az [auto] gombot. A
képernyén legaldbb egy tiszta és teljes periodikus hullamforma jelenik meg, és ki
kell valtania (a zold nyil jelzi, hogy a pozicié van a hullamforma és a sokk nélkili
hullamforma kozott). A frekvenciaérték adatai helyesek.

5: Miért 0 a m{ikddési ciklus?

V: El6&sz6r is biztositania kell, hogy a kioldasi méd automatikus kioldas legyen. Ha az
automatikus kioldasi méd még mindig 0, akkor ez azért lehet, mert a kioldo nincs
automatikus kioldasra llitva.

tanfolyam. Miutan beallitotta a kivaltd vonalat a hullamformahoz, a hullamforma
régzitve van. Ezen kiviil a munkakapcsolati adatok csak akkor lesznek helyesek, ha
legalabb egy tiszta periodikus hullamforma megjelenik a képernyén.
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6: Miért azonos a valtakoz6 aramu kapcsolat hulldmformadja az egyenaramu
kapcsolatéval? V: Ha a bemeneti jel egy szimmetrikus valtakoz6 aramu jel (pl. 220 V-os
hazai), akkor a valtakozé aramu kapcsolat vagy az egyenaramu kapcsolat
hullamformaja megegyezik. Ha ez egy nem szimmetrikus véltakozé dramdu jel vagy
egy egyenaramu impulzusjel, akkor a hulldmforma felfelé és lefelé mozog, amikor a
csatolas atkapcsolasra kerdl.

7: Miért fut fel és le a hullamforma a jel tesztelésekor, és miért nem lathaté a
hullamforma csak néhany online és offline oszcillaciéval?

V: Allitsa az expondlé mdédot automatikusra, majd nyomja meg egyszer az [auto]
gombot. Ha ez nem sikerdl, el6fordulhat, a szonda csatlakozéja nincs foldelve, vagy
a szonda csatlakozéjanak vége nem csatlakozik. Ellendrizze multiméterrel, hogy a
szonda rendben van-e.

8: imbolyog a tesztfutds és miért nem lehet javitani?

V: Be kell &llitania az inditéfeszlltséget, azaz a jobb oldali z6ld nyilnak a z6ld jelz6t a
gorbe tetejére és aljara kell éllitani. A hullamforma triggerelni és rogziteni fog, vagy
a beallitasok meniiben bekapcsolja az "automatikus " értéket.

9: Miért nem tudjuk felvenni a hirtelen impulzushullamokat vagy a digitalis logikai
jeleket? V: Allitsa a triggerelési médot "Normal" vagy "Egyszeres" értékre, majd
allitsa be a triggerelési feszlltséget és az id6bazist, valamint a fliggbleges
érzékenységet, végil érintse meg a sziinet gombot.

1 0: Miért nem reagal a kioldé feszlltségszabalyozas? V:
Kattintson a mentire - Auto 50% és zarja be.

1 1: Miért méri az akkumulator fesziiltségét vagy mas egyenfesziiltséget
hulldmforma nélkil? V: Az akkumulator feszlltség jele egy stabil egyenaramu
jel, nincs hulldmforma, egyenaramu kapcsolat tizemmaddban, majd allitsa be a
fuggbleges érzékenységet, az egyenes vonal felfelé vagy lefelé eltolédésa lesz, ha
ez egy valtakozé dramu kapcsolat, nem szamit, hogyan van bedllitva, nincs
hullamforma.

12: Miért mériink 220 V-os hulldmot 50 Hz-en?

V: Ha az oszcilloszkép alacsony frekvencigja, 50 Hz-es jelet jelenit meg, a mintavételi
sebességnek nagyon alacsonynak kell lennie az 50 Hz-es jel rogzitéséhez. Ha a
mintavételi sebesség alacsony, az oszcilloszkép varakozo allapotba keril, tehat
"kartyavaltast" fog megjeleniteni. A vildg &ésszes oszcilloszképja kartyat fog valtani
50Hz-es jelek mérésekor, nem azért, mert maga az oszcilloszkdp elakadt.
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1 3: Miért nagyobb a VPP csucsértéke 600 V-ndl, és miért nem 220 V vagy 310V,
amikor egy varosi tapegység fesziltséghullamformajat mérjik?

V: A 220V-os varosi teljesitmény szimmetrikus valtakozé aramu jel, a pozitiv
csUcsfesziiltség (maximalis érték) +310V, a negativ cstcsfeszultség (minimalis érték)
-310 V, tehdt a cstcsérték 620 V, a kapcsolasi paraméter a tényleges érték. Ebben az
idében gyakran kijelentik, hogy a feszlltség 220 V, az 6nkormanyzati feszlltség
effektiv értéke 1 80 és 260 V kozétt valtozik, igy a csucs VPP 507-733 V
tartomanyban van.

14: Miért nem szabvanyos szinuszhullim a mért 220 V-os fesziiltség, van-e
torzitas?

V: A varosi halézatban altalaban szennyezés van, és tobb a magas rendil
harmonikus. Ezek a felharmonikusok torzitott szinuszhulldmban és a szinuszhullamhoz
valé normal szuperpozicié jelenségében nyilvanulnak meg. Altaldban a varosi
elektromos hullamforma torzitott és irrelevans magara az oszcilloszképra.

1 5: Miért nagy elmozdulds az alapvonal (0 V) és a bal nyil (0 V jelzés) kozott a
képernyén bemeneti jel nélkiil?

V: El6sz6r huzza ki a szondat, majd kattintson a [menl] gombra, menjen az
[alapvonal-kalibralas] mentpontra, majd nyomja meg az OK gombot, és varja meg
az befejezését, az alapvonal és a nyil megegyezik.

16: Miért van az, hogy az 5SMHz feletti jelfesziltséget jelentds csillapitassal mérik, és
a savszélesség csak 5MHz?

V: 5MHz és annal nagyobb mérésekor a szondat 10x konverziéra kell éllitani, és az
oszcilloszképot 1 Ox bemeneti Gzemmoddra kell allitani, mivel az oszcilloszkdp
szondavezetékének kapacitasa akar 1 00-300pf, nagy kapacitds a nagyfrekvencias
jelhez! A jelet nagymértékben csillapitottdk, amikor a szondan keresztil az
oszcilloszkdp bemeneti végére jutott, és az egyenértékl savszélesség 5 MHz. Tehat
a szondavezeték tobb szdz PF-janak kiegyenlitése érdekében a szondavezeték
bemeneti végét tizszer oszcilldljuk (a kapcsold 10x-en van), igy ezek a tobb szaz PF
kapacitas csak az impedancia kiegyenlitésére szolgalnak. Ekkor a savszélesség 1
00 MHz. Vegye figyelembe, hogy csak a 100 MHz-es alszonda hasznalhaté.

k6z6s aramkari vizsgalati médszerek

Akkumulator vagy egyenfesziiltség mérése
Sebességvalasztas: az akkumulator feszlltsége 4éltaldban 40v alatt van, mas

egyenfeszlltség bizonytalan, ezért a sebességvaltét a tényleges helyzetnek
megfelelGen kell beallitani. Ha a

© Sunnysoft s.r.o., forgalmazd 19


http://www.sunnysoft.cz/

magasabb, mint 40 V (a szonda és az oszcilloszkdp azonos konverzidra van allitva).

1: Elészér az oszcilloszképot automatikus inditasi modba allitjuk (az automatikus
inditdsi méd az alapértelmezett inditas utan), és az automatikus inditasi modot a
ciklusjel tesztelésére hasznaljuk (az egyenfeszliltség a periodikus jelhez tartozik).

2: Az oszcilloszkép szonda szorzéja a megfeleld Iépésre van dllitva (alapértelmezett
érték 1x az inditas utan).

3: Az oszcilloszkdp kapcsolasi médja egyenaramu kapcsolasi modra van allitva.

4: Helyezze be a szondat, és kapcsolja a szonda fogantyujan lévé kapcsolét a
megfelel fokozatba. 5: , hogy az akkumulator taplalva van, vagy hogy a kimeneten
egyenaramu van.

6: Csatlakoztassa a szonda csatlakozdjat a negativ akkumulatorhoz vagy a negativ
egyenaramu elektrédahoz, a szondat pedig az akkumulatorhoz vagy a pozitiv
egyenaramu polushoz.

7: Nyomja meg egyszer az [auto] gombot, a DC elektromos jel megjelenik. Ezutan
nézze meg az atlagérték paramétert. , hogy az akkumulator feszliltsége vagy mas
egyenfesziiltség az egyenaramu jelhez tartozik, és hullamforma, csak egy felfelé és
lefelé eltol6do vonal, és ennek a jelnek a csucsértéke és frekvenciaja 0

A kristalyrezgések mérése

Fogaskerék-vélasztas: a kristalyoszcillator kénnyen ledllitia az oszcillaciot, ha kapacitasra
Utkézik. Az 1x szonda bemeneti kapacitasa legfeljebb 100-300pf, a 10x konverzié kb.
10-30pf, és 1x konverziénal konnyen ledll az oszcillacio, ezért 10x konverziét kell
beadllitani, azaz mind a szondat, mind az oszcilloszképot 10x konverziéra kell
kapcsolni (mind a szonda, mind az oszcilloszkép 10x konverziéra van bedllitva).

1: El6szér az oszcilloszkdpot automatikus inditasi médba allitjuk (az automatikus
inditdsi méd az alapértelmezett inditds utan), és az automatikus inditasi modot a
periodikus jel tesztelésére haszndljuk (a kristdly rezonanciajel szinuszhulldma a
periodikus jelhez tartozik).

2: Az oszcilloszkop szonda szorzoja 10x-re van beallitva (inditas utan az

1X @iﬁm}rtelmezett

3: Az oszcilloszkdp kapcsolasi médja AC kapcsolasi modra van

4litvelyezze be a szondat, és kapcsolja a szonda fogantytjan 16v6 kapcsolét 10x allasba.
5: Gy6z6djon meg réla, hogy a kristalylemez be van kapcsolva és miikadik.

6: Csatlakoztassa a szonda csatlakozojat a kristalyoszcillator lap féldkabeléhez (a
tapegység negativ polusa), hizza ki a szonda sapkajat, és egy tlihegy van
benne, amely megérinti a kristalyoszcillator egyik csapjat.

7: Nyomja meg egyszer az [auto] gombot a vizsgalt kristalyrezgés hullamformajanak
MBedieleniEeNsTitan automatikus beallitas too kis vagy tulnagy, leh
a hullamforma méretének kézi bedllitasa a gomb et
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MOS-cs6 vagy IGBT PWM jel mérése

Sebességvaltd kivalasztasa: a kdzvetlen meghajté MOS-csé vagy IGBT PWM
jelfesziiltsége altalaban 10v-20v tartomanyban van, a PWM eliils6 fokozat vezérlf jele
szintén altalaban 3-20v tartomanyban van, és az 1x sebességvalté maximalis 40V-os
tesztje elegendd. Ezért elegendd a PWM jelet 1x konverziéval tesztelni (a szonda és az
oszcilloszkép 1x konverzidra van beallitva).

1: El6sz0r az oszcilloszképot automatikus inditasi modba allitiuk (az
automatikus inditasi méd az alapértelmezett inditds utan), és az automatikus
inditasi modot a ciklusjel tesztelésére hasznaljuk (a PWM a ciklusjelhez tartozik).
2: Az oszcilloszképos szonda szorzéja 1x konverziora van allitva (alapértelmezett 1x
konverzi6 utan).

kilves)

3: Az oszcilloszkdp kapcsolasi modja egyendramu kapcsoldsi médra van allitva.

4: Helyezze be a szondat, és kapcsolja a szonda fogantyUjan Iévé kapcsoldt 1x

allasba. 5: Gy6zdjon meg rola, hogy a PWM-fépanelen van PWM jelkimenet

ezen a ponton.

6: Csatlakoztassa a szondat a MOS-cs6 S pélusahoz, a szondat pedig a MOS-csé g
pdélusahoz.

7: Nyomja meg egyszer az [auto] gombot a mért PWM hulldmforma
megjelenitéséhez. Ha a hullamforma tul kicsi vagy tdl nagy az automatikus
bedllitas utan, a hullamforma mérete manualisan is beallithaté a

Jelgenerator kimeneti mérés

Sebességvalasztas: A jelgenerator kimeneti fesziiltsége 30 V tartomanyban van, és az
1x sebességfokozat maximalis vizsgalati értéke 40 V, igy a vizsgdlati
jelgenerator kimenete 1x sebességfokozatban van (a szonda és az oszcilloszkép
1x sebességfokozatra van beallitva).

1: El6szor az oszcilloszkopot automatikus inditasi modba allitjuk (az alapértelmezett
jelgenerator a periodikus jelhez tartozik).

2: Az oszcilloszképos szonda szorzéja 1x konverziora van allitva (alapértelmezett 1x
konverzi6 utan).

kilovés)

3: Az oszcilloszkdp kapcsolasi modja egyendramu kapcsoldsi médra van llitva.

4: Helyezze be a szondat, és kapcsolja a szonda fogantydjan lévé kapcsoldét 1x

allasba. 5: Gy6z6djon meg rola, hogy a jelgenerator be van kapcsolva és jelet

ad.

6: Csatlakoztassa a szonda csatlakozdjat a jelgenerator kimeneti vonalanak fekete
csatlakozéjahoz, a szondat pedig a jelgenerator piros kimeneti vonalahoz.

7: Nyomja meg egyszer az [auto] gombot, a generator kimeneti hullamformaja
megjelenik. Ha a hullamforma tul kicsi vagy tul nagy az automatikus beadllitas

utan, a hullamforma mérete manualisan is beallithaté a gomb segltsegevel
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mod az automatikus inditdsi méd az inditas utan), és az automatikus inditasi
médot a periodikus jel tesztelésére hasznaljuk (a jel, amely a

jelgenerator a periodikus jelhez tartozik).

2: Az oszcilloszképos szonda szorzéja 1x konverziéra van allitva (alapértelmezett 1x
konverzi6 utan).

kilovés)

3: Az oszcilloszkdp kapcsolasi modja egyendramu kapcsoldsi médra van llitva.

4: Helyezze be a szondat, és kapcsolja a szonda fogantydjan lévé kapcsolot 1x

allasba. 5: Gy6z6djon meg rola, hogy a jelgenerator be van kapcsolva és jelet

ad.

6: Csatlakoztassa a szonda csatlakozdjat a jelgenerator kimeneti vonalanak fekete
csatlakozéjahoz, a szondat pedig a jelgenerator piros kimeneti vonalahoz.

7: Nyomja meg egyszer az [auto] gombot, a generator kimeneti hullamformaja
megjelenik. Ha a hullamforma tul kicsi vagy tul nagy az automatikus bedllitas

utan, a hullamforma mérete manualisan is beallithaté a gomb segltsegevel
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A haztartasi villamos energia mérése 220 V-on vagy 110 V-on

A transzducer kivalasztasa: el6szor 100x szondat kell vasarolni; a haztartasi villamos
energia altalaban 180-260V, a csucscslcsfeszilltség 507-733V, az 1x maximalis mérése
40V, a 10x legmagasabb értéke 400V, a 100x 4000V, és a szabvanyos szabvanyos
szonda 10x nagyfesziiltségli szonda, és a 400V cslcsértéke csak mérhets. Ezért a
100x szondat 6nmagaban kell ellatni, majd 100x konverziéra kell allitani, azaz mind a
szondat, mind az oszcilloszképot 100x konverziora kell kapcsolni.

1: El6sz6r az oszcilloszképot automatikus inditasi modba allitjuk (az automatikus inditasi
mod az alapértelmezett inditas utan), és az automatikus inditasi médot a ciklikus jel
tesztelésére haszndljuk (az 50 Hz-es hazai villamos energia a periodikus jelhez
tartozik).

2: Az oszcilloszképos szonda szorzéja 100x-ra van bedllitva (alapértelmezett érték
1x az inditas utan).

3: Az oszcilloszkop kapcsolasi modijat allitsa AC kapcsolasi médra. 4:

Helyezze be a szondat, és kapcsolja a szonda fogantytjan lévé

kapcsolot 100X allasba.

6: Csatlakoztassa a szonda csatlakozojat és a szondat a hazai elektromos halézat 2
vezetékéhez anélkil, hogy megkillonboztetné a pozitiv és negativ pélusokat.

7: Nyomja meg egyszer az [auto] gombot, hogy megtekinthesse az aramaramlast a
lakasban. Ha a hulldmforma az automatikus beadllitas utan tul kicsi vagy tul nagy, a
hulldmforma mérete manualisan is bedllithat6 a

Teljesitmény hullamzas mérése

kivalasztasa: amikor a tapegység kimeneti fesziltsége 40 V alatt van, a
fogaskerék 1x (mind a szonda, mind az oszcilloszkdp 1x fogaskerékre van allitva) és
10x (mind a szonda, mind az oszcilloszkép 40-400 V esetén ugyanarra a van allitva).
1: Elészor az oszcilloszképot automatikus inditasi modba allitjuk (az
automatikus inditasi mod az alapértelmezett inditds utan), és az automatikus
inditdsi mddot a ciklusjel tesztelésére hasznaljuk (az egyenfesziltség a
periodikus jelhez tartozik).

2: Az oszcilloszkép szonda szorzéja a megfeleld konverziéra van bedllitva
(alapértelmezett érték 1x az inditas utan).

3: Az oszcilloszkop kotési mod AC kotési modra van allitva, az AC kotési
maodot

4: Helyezze be a szondat, és kapcsolja a szonda fogantyujan 1évé kapcsolét a megfeleld
fokozatba.
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5: Gy6z6djon a tapellatas be van kapcsolva, és a kimeneti fesziiltség .

6: Csatlakoztassa a szonda csatlakozojat a teljesitménykimenet negativ végéhez, és a
szonda a teljesitménykimenet pozitiv végéhez csatlakozik, és varjon korulbelll 3
masodpercet. Amikor a sarga vonal és a sarga nyil bal oldali poziciéja azonos van.
varjon, amig a pozicio ugyanabban a helyzetben van.

7: Nyomja meg egyszer az [auto] gombot a teljesitményhullamzas megjelenitéséhez.

Inverter teljesitménymérés

kivalasztasa: az inverter kimeneti feszlltsége hasonldé a villamos energidhoz, a
csucsfesziiltség SOOV felett van, a legmagasabb mért fesziiltség 40 V 1X, 400 V 10X és
4000 V 100X esetén. Az alapértelmezett szabvanyos szonda a 10x nagyfesziiltség(i
szonda, és a 400 V-os csucsérték csak a legmagasabb értéken mérhetd. Ezért
magat a 100x-0os szondat kell biztositani, majd 100x-0s fokozatra allitani, azaz a
szondas oszcilloszkopot 100x-os fokozatra kapcsolni.

1: El6szor az oszcilloszkdp automatikus inditasi Gzemmaédba kerll (alapértelmezett
Uzemmodd az automatikus inditdsi mod az inditéas utan), és az automatikus
inditasi méd a periodikus jel tesztelésére (az inverterbdl kijovd jel a periodikus
jelhez tartozik).

2: Az oszcilloszkopos szonda szorzdja 100x-ra van bedllitva (alapértelmezett érték 1x per
kilovés)

3: Az oszcilloszkop kapcsolasi modjat allitsa egyenarami kapcsolasi

mddra. 4: Helyezze be a szondat, és kapcsolja a szonda fogantyujan

Iév6 kapcsoldt 100X allasba. 5: Ellendrizze, hogy az inverter be van-

e kapcsolva, és a kimeneti feszlltség rendelkezésre all-e.

6: Csatlakoztassa a szonda csatlakozdjat és a szondat az inverter kimeneti végéhez
a pozitiv és negativ pdlusok megkilénbdztetése nélkl.

7: Nyomja meg egyszer az [auto] gombot az inverter hullamformajanak
megjelenitéséhez. Ha a hullamforma az automatikus beallitas utan tal kicsi vagy
tul nagy, a hullamforma mérete manualisan is beallithaté a
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Teljesitményerdsitd vagy audiojel mérés

. a teljesitményerésitd kimeneti fesziiltsége altalaban 40 V alatt van, és legfeljebb 40
V-os tesztelés 1x konverzi6 mellett elegendé (mind a szonda, mind az
oszcilloszkép 1x konverzidra van allitva).

1: Elészor éllitsa az oszcilloszkdpot automatikus inditasi médba (alapértelmezett az
automatikus inditasi maéd inditas utan).

2: Az oszcilloszkdp szonda szorzoja 1x-re van dllitva (inditas utan az alapértelmezett
osztaly 1x).

3: Az oszcilloszkdp kapesolasi modja AC kapesolasi madra van allitva.

4: Helyezze be a szondat, és kapcsolja a szonda fogantytjén 1évé kapcsolot 1x

allasba. 5: Ellendrizze, hogy az erésit6 be van-e kapcsolva, és hogy ad-e ki
hangjeleket.

6: Csatlakoztassa a bilincset és a szondat az erésit6 2 vonalanak kimeneti végéhez
felbontas nélkal.

a pozitiv és negativ pélusok.

7: Nyomja meg egyszer az [auto] gombot az inverter hullamformajanak
megjelenitéséhez. Ha a
az automatikus beallitas utan a hullamforma tul kicsi vagy nagy, a hullamforma
mérete manudlisan is bedllithaté a gomb segitségével.

Jarm{ kommunikacios jel / buszjel mérése

Sebesség kivalasztasa: az auté kommunikacios jele altalaban alacsonyabb, mint 20V, és
az 1x sebességfokozat maximalis tesztje 40V, igy elegend6 az autd kommunikacids jelét
1x sebességfokozattal tesztelni (mind a szonda, mind az oszcilloszkdp 1x
sebességfokozatra van éllitva). 1: El6szor az oszcilloszkopot normal trigger mddra
allitjak (triggerelés utan az alapértelmezett mod az automatikus trigger mod).
normal trigger maédot kifejezetten nem periodikus digitalis jel mérésére hasznaljak.
Az automatikus triggerelési mod hasznalata esetén nem lehet nem periodikus jelet
régziteni.

2: Az oszcilloszkdp szondaszorzéja 1x konverziéra van allitva (az 1x az alapértelmezett
érték az inditas utan). 3: Az oszcilloszkdp csatolasi médja AC csatolasi madra van
dllitva. 4: Helyezze be a szondat, és kapcsolja a szonda fogantyujan Iévé kapcsolot

1x allasba.

5: Csatlakoztassa a szonda csatlakozojat és a szondat a kommunikacios vonal
két jelvonalahoz, fuggetlenil a pozitiv és negativ jelektdl. Ha tobb jelvezeték van,
akkor el6zetesen fel kell mérnie a jelvezetéket, vagy meg kell prébalnia
kivalasztani kett6t kdzillk a tobbszoros teszteléshez. 6: Gy6z6djon meg rdla, hogy

© Sunnysoft s.r.o., forgalmazd 22


http://www.sunnysoft.cz/

a kommunikacios vonalon van-e kommunikacios jel ebben az idében.
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7: Allitsa a fiiggdleges érzékenységet 50

mV-ra 8: Allitsa az id3alapot 20us-ra

9: Nyomja meg egyszer az [50%] gombot.

10: Ha a kommunikéaciés vonalon kommunikacids jel van, az oszcilloszkép felfogja
és megjeleniti a képerny6n. Ha nem sikerll régziteni, prébalja meg az idébazist
(1ms-100ns) és a triggerfesziiltséget (z6ld nyil) tobbszdrosére llitani.

Infravérds taviranyitos vevéegység mérése

kivalasztasa: a taviranyito infravords jele altalaban 3-5 V, és az 1x sebességfokozat
maximélis tesztie 40 V, igy elegendd a jarmi kommunikacios jelét 1x
sebességfokozattal tesztelni (mind a szonda, mind az oszcilloszkép 1x
sebességfokozatra van allitva).

1: El6szor az oszcilloszkopot normal triggerelési modra allitja (triggerelés utan az
alapértelmezett az automatikus triggerelési mod). A normal triggerelési médot
kifejezetten nem periodikus digitalis jelek mérésére haszndljgk. Ha az
automatikus triggerelési méd nem képes a nem periodikus jelet rogziteni, akkor
az infravords tavvezérld jel a nem periodikus digitélis kodold jelhez tartozik.

2: A A szonda szorzdja 1x konverziora van bedllitva (alapértelmezett érték
1x a triggerelés utan).

3: Az oszcilloszkop kapcsolasi maédjat allitsa DC kapcsolasi modra. 4:

Helyezze be a szondat, és kapcsolja a szonda fogantyujan lévé kapcsolot

1x allasba.

5: Csatlakoztassa a szonda csatlakozéjat az IR-vevé lap féldelt (negativ) végéhez, a
szondat pedig az IR-vevé adattiiskéjéhez.

6: Allitsa a fiigg6leges érzékenységet 500

mv-ra 7: Allitsa az idéalapot 20us-ra

8: Forditsa a piros kioldd nyilat a sarga nyil bal oldali helyzetébe és korilbelil 1 nagy
racs tavolsagba.

9: Ezen a ponton a taviranyito elkildi az infravords jelet a szérzet vételére, és a
hulldmforma megjelenik az oszcilloszképon.
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Az erésit6 aramkor mérése érzékelbkkel (homérséklet, paratartalom,
nyomas, csarnok, stb.)

Sebességvaltd kivalasztasa: A jelatalakitd jele altalaban elég gyenge, korllbeliil
néhany millivolt. Ez a kis jel nem érzékelhetd kdzvetlenil oszcilloszkoppal. A jelatalakitd
alaplapjan van egy szakasz a jel er6sitésére. Ha az er&sité kimeneti végét talaljuk, az
oszcilloszkép nagyitas utdn meg tudja mérni a jelet. Hasznalhat6 1x konverziéban (mind
a szonda, mind az oszcilloszkép 1x konverziéra van bedllitva).

1: El6szor allitsa az oszcilloszkdpot automatikus inditasi modba (alapértelmezett az
automatikus inditasi mod inditas utan).

2: Az oszcilloszkop szondaszorzdja 1x konverzidra van allitva (inditds utan az
alapértelmezett érték 1x) 3: Az oszcilloszkép kotési modjat DC kotési modra
allitottak.

4: Helyezze be a szondat, és kapcsolja a szonda fogantyujan Iévé kapcsolét 1x allasba.

5: Csatlakoztassa a szonda csatlakozojat az érzékel6 alaplemez foldel6 végéhez
(negativ tapegység), keresse meg az erdsitd rész kimeneti végét, és csatlakoztassa
a szondat a kimeneti véghez.

6: Allitsa a fiigg6leges érzékenységet 50 mV-ra.

7: Allitsa be az idébazist 500 ms-ra, és Iépjen be a nagy id6bazis lassu
letapogatas izemmaddjaba. 8: Mozgassa az alapvonalat az alsé oldalra.

9: Ha a jelvonal a tetején jelenik meg, a fligg6leges érzékenység csokken, ami 100
mV, 200 mV, 500 mv stb.,, Ha a jobb oldali frissitett jel nem a tetején kezd6dik
(4ltaldban lehetéleg a fels6 és az alsé kozepén), az érzékel6 altal fogadott jel
érzékelhet6

Szallité/forgalmazé
Sunnysoft s.r.o.

Kovanecka 2390/1a
190 00 Prague 9
Csehorszag
www.sunnysoft.cz
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Product ;, cyructions

Two in one digital oscilloscope

YOUR GOOD TEST TOOL


http://www.sunnysoft.cz/

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 1Hz, 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

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

© Sunnysoft s.r.o., forgalmazd 26


http://www.sunnysoft.cz/

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

Solemnly remind

the bandwidth of 1x probe is 5MHz, and the bandwidth of 10x probe is 100MHz.
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 5MHz. 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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: Run pause indicator

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

: Background grid tick marks

: Waveform data of channel 1

: 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

U W=
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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 indicati

A AV & 4

/
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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

© Sunnysoft s.r.o., forgalmazé 32


http://www.sunnysoft.cz/

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

Operatiny instructions [(oscilloscope part)

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 Qutput, 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

Analysis of common problems

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 5MHz 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 100MHz.
Note that only the supporting 100MHz 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, 500mv, 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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BbBexaaHe Ha npoaykTa

FNIRSI-1014D e ocuurnockon v reHepaTtop Ha curHany "ase B e4Ho", mycHaT Ha nasapa ot
FNIRSI, ¢ obwmpH/ yHKUMM 1 BUCOKa MPaKTUYHOCT. ToBa € LEHOBO edeKTBEeH
OBYKaHaneH HacToneH  OCUMIIOCKON 33  WHAOyCTpuATa 3a  noaapbkka U
Hay4Hou3crnefoBaTefnicka W pasBoiHa [AewHocT.  OcuunockombT  MMa  4Yectota  Ha
[VCKpeTu3aumust B peanHo Bpeme oT 1GSals, aHanoroBa 4yectoTHa neHta ot 100 MHz*2;
nbnHa TpurepHa yHKUMA (eQHOMocoYHa/HopMarnHa/asTomaTuyHa), MoXe Jda ce
n3nonssa CcBOOOAHO KaKTO 3a MEepUoAMYEH aHanoroB CurHas, Taka v 3a anepuogmyeH
unpoB curHan; BrpageH reHepatop Ha curdany ¢ DDS cyHKUmMS 1 opurnHaneH usxoa
3a psasaHe (@2.5VPP), cTbnkaTa Ha Bouuku curdanu e 1Hz, nopabpxa 14 Buga ctaHgapTHU
(YHKLMOHAMHW CUrHanM 1 nepcoHanuanpaH curHan 3a Hapsi3aBaHe, YCTPOWCTBOTO 3a
HapsidBaHe Ha M3xofa YraBs YacT WM BCUYKM CIIOXHW CUrHamm, U3MepeHu ot
OCLIMNOCKONa, KaTo W3XOAEH CUrHam Ha reHepaTtopa Ha CUrHanu, KOMTo Moxe Aa
cbxpaHsasa o 1000 nepcoHanuanpaHu curHana 3a HapsisBaHe; BrpageHusat mogyn
3a 3awWwmTa OT BMCOKO HanmpexeHue moxe da m3abpxu Ao 400 V HenpekbcHaTo
HanpexeHune, 6e3 Aa ce Hanara fa ce NpuUTecHsIBaTE 3a WHUMAEHT C u3rapsiHe Ha
ocumnockona, NPpUYUHEH OT TOBa, Ye coHpaTa He ce Aswxu Ha 10x npepaska. Pexum Ha
npeBbpTaHe Ha ronsimMa BpemeBa 6asa, KOWTO Moxe Aa crneayn GaBHaTa NpomsiHa Ha
HWBOTO; OBopyaABaH € ¢ eheKTVBEH aBTOMATUYEH, CaMoaaanTUBEH CMyCbK C eAWH OYTOH , ,
75%, KOMTO MOXe [a noka3ea n3MepeHata hopmMa Ha BbfiHaTa 6e3 CroxHa HacTpovika;
OucnnesT e obopyasaH cbe 7-uH4oB LCD aucnneii ¢ BUCoka pasgenuresiHa CrocobHOCT
800*480; PyHKUMA 3a U3MepBaHe C Kypcop, KOSATO MOXe pbYHO Aa OTYMTa napamerpuTe
Ha amnnuTygaTta u Jyectortarta, 6e3 ga yeTe eAuHMLATa U KONMMYECTBOTO Ha ckanaTa
BbB (POHOB pexum u 6e3 npeobpasyBaHe 3a AMPEKTHO NonyyaBaHe Ha nuka u
yecToTaTa; +M3knounMTenHo yaobHa dyHKLMS 3a 3acCHeMaHe Ha ekpaHa U CbXpaHeHue
Ha BbHOBW (hOPMMU, BIPaAEHO NPOCTPAHCTBO 3a CbXpaHeHue ot 1 GB, Moxe Aa CbxpaHsisa
no 1000 3acHemaHust Ha ekpaHa 1000 rpynu AaHHM 3a BBAHOBU (HOPMMU, MPOLIECHT Ha
CbXpaHeHwue e NpocT 1 6bp3, 3anassaHe Ha TekyLlaTta Bb/iHOBa hopMa, CamMo LUpakHeTe, 3a
[a 3anasute TeKyLLMTe AaHHW, MHOTO YA06HO; MOLLEH MEHUOXbP Ha M3obpaxeHuss Ha
BBLIHOBM hopmu, MoAAbPXKa Npernen Ha MUHUaTIoOpUW, AUCTNEN, Npernea Ha agetannm
dyHKUMKTE 3a 3aBbpTaHE Ha , U3TPMBAHE U yBENUYaBaHe, CBMBaHE U NPeMecTBaHe Ha
BbIHOBaTa hopma ca noaxogsiuy 3a BTopuyeH aHanma. KopnychT e obopyasaH ¢ USB
MHTEpdENC, KOWTO MOXe [a Ce CBbpXe C KOMMIOTbP, 3a Aa Ce OCbLECTBM
cnoaensiHe Ha NOTPEBUTENCKM eKpaH 1 KOMMIOTBPHN U300paxeHus, KOeTo e NOAXOAALLO
3a BTOPUYEH aHanus; yHkumaTa 3a rpacuyHo nokassaHe Ha Lissajous Moxe fa ce uanonssa
3a cpaBHsBaHe W MpeLieHka Ha amnnuTygarta, Yectotarta u asaTa Ha ABe rpynu curHanu;
yHKUMATa 3a nokassaHe Ha FFT moxe aa oueHu NpuBNM3MTENHO XapMOHMYHaTa
KOMMOHEHTa Ha curHana; dyHkumsita 3a rpadmyHo nokassaHe Ha Li Shayu moxe ga ce

M3ron3ga 3a CpaBHsSBaHE U NpeLieHka Ha aMnuTyaaTa, Yectotata U dasata Ha ABe rpynu
curHany;

1: Korato ce u3nonsear ABa kaHarna egHOBPEMEHHO, 3a3eMUTENTHUTE KIeMy Ha ABeTe COHA

TpﬂﬁBa [a ca cBbp3aHu 3aefHo. Ctporo 3aGpaHeHo € [ja ce cBbp3Bart SaBGMVITeJ'IHI/ITe
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Krnemm
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V3BOAUTE Ha [ABETe COHAM KbM PasnunyHM NOTeHUManu, ocobeHO KbM pasfnyHu
noTeHunanu Ha M3BOAUTE Ha MOLLHM ycTponcTea unu 220 V. B npotuseH cnyvan
OCHOBHaTa MnaTka Ha ocLmrockona e usropu. Thil KaTo ABaTa kaHana ca 3aseMeHn
3ae[HO, CBBbP3BAHETO MM KbM Pa3nUyHK NOTEHLManM Wwe AoBeae A0 KbCO CbeAnHeHne
Ha BbTPELUHUTE 3a3eMUTENHU NPOBOAHULM Ha Ga3oBaTa nnatka 1 ToBa € eAHAaKBo 3a
BCUYKM OCLIUMOCKONK;

2: BNC BxogbT Ha ocumriockona Moxe Aa U3abpku MakcumanHo Hanpexenue ot 400 V. Ctporo
3abpaHeHo e
3axpaHBaLLo HanpexeHue, no-Bucoko ot 400 V, B nonoxeHue 1x Ha coHaara.

3: TpsibBa Aa ce u3non3sea opuriHanHoTo . CTporo 3abpaHeHo e Aa ce U3non3ea 3axpaHsaHe
nnn USB Ha apyrn TecTBaHM yCTpoOCTBa. B NpoTuBeH criyvai 3a3eMUTEeNHUST NPOBOAHMK
Ha AbHHaTa nnaTka MoXe [ia Ce Okaxke Ha KbCOo Mo BpEMe Ha TecTa.

4: 3a u3mepBaHe Ha BUCOKOYECTOTHM 1 BUCOKOYECTOTHU CUrHanm e Heobxoanmo Aa ce
n3nonasa 100x coHaa (Hanpumep ynTpasByKoBa 3aBapbyHa MallnHa, ynTpa3sykoBa
nouMcTBaLLa MallmHa v T.H.) unn gopu 1000x coHaa (HanpyuMep BUCOKOBONTOBWS Kpail Ha
BCOKOYECTOTEH TpaHccopmaTop, 6obuHaTa Ha HAYKLUMOHHA NeYka U T.H.).

CUrHan 3a BMCOKO HarnpexeHune

HanomHsiHe

LLinpounHata Ha 4YecToTHaTa neHTa Ha 1x coHga e 5 MHz, a wwupounHata Ha
YyecToTHaTa neHta Ha 10x coHaa e 100 MHz. Ako YecToTaTta Ha U3MepBaHe e Mo-Bycoka
oT 5 MHz, npeBkntoyBaTensT Ha OpbXkaTa Ha coHpgata TpsibBa ga ce MpeBKoYN B
nonoxeHue 10X 1 ocLuMNOCKONbT CbLUo TpsibBa Aa ce HacTpou Ha 10x. B npoTueeH
criyyan curHanbsT we 6bae cunHo otcrnabeH, KakbBTO € CIyYasT C BCUYKM OCLMIIOCKOMM.
3aLloTo 13BOABLT Ha coHAaTa Ha camusi ocumnockon uva kanauutet o 100 - 300pf, koeTo e
ronaM kanaumTeT 3a BUCOKOYECTOTEH curHan! CuUrHanbT € CUMHO 3aTuxHan, KoraTto e
npeMuHan npes coHgaTta KbM BXOOHWUSI Kpall HAa OCLMIIOCKOMa, a eKBMBasieHTHaTa
YyecToTHa neHta e 5 MHz. CnepgoBaTtenHo, 3a ga ce cbrnacyeat crtotuumte PF Ha
NPOBOAHMKA Ha COHAAaTa, BXOAHWMAT Kpal Ha MpoBOAHMKA Ha coHdaTa we 6bae
3aTvcHaT AeceT bty (NpeBkntouBatensT e B 10x npeobpasyBaHe), Taka Ye KOHAeH3aTopbT
cbe ctotvum PF ce manonsea camo 3a cbrnacyBaHe Ha umnegaHca. B 1o3n momeHT
mMpoynHaTa Ha JvectoTHaTa neHta e 100 MHz. ye morat ga ce msnonssaT camo
COHAW C LWIMPOYMHA Ha YecToTHaTa neHta 100 MHz unu noseve.
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1: Wnavkatop 3a cnvpane

2: CtperkaTa, ykassalua No3uuysiTa X Ha Crycbka, 03HauaBa, Ye ToBa e ToukaTa X Ha
crnycbka 3: KOHTponHu 3Hauu Ha poHa Ha MpexaTa

4: [laHHm 3a hopmaTa Ha BbIHaTa Ha kaHan 1

5: OcHoBHaTa nosvumsa Ha kaHan 1 nokassa cTpenkara, T.e. No3vuMsiTa Ha

noteHumana 0 V. 6: [laHHu 3a hopmaTa Ha BbrHaTa Ha kaHan 2

7: basoBaTa no3unumMsa Ha kaHan 2 nokasea cTpenkara, T.e. No3vuusaTa Ha

noteHumana 0 V. 8: XopuaoHTtaneH cnar 3a Bpemea 6asa

9: CrapTvipaHe Ha no3uuusita Ha cTpenkarta X CripsivMo koopAvHaTHaTa cuctema

10: XopusoHTanHata BpemeBa 6asa ce OTHacsi [0 NPOABIMKUTENHOCTTA Ha BPEMETO,
npeacrtaBeHoO OT rofnsMa pelleTka B XOPW3OHTarHa Mocoka, KOATO ce onpedens oT
YecToTaTa Ha AuckpeTumsauumsi. KonkoTo no-ronsima e Bpemesata 6asa, Tonkosa no-6asHa e
YyecToTaTa Ha AuckpeTusaumsi n obpatHo.

11: ®nar 3a CbCTOSHNETO Ha TpUrepa

12: KonoHa 6 oT napametpute Ha M3mepBaHe, HaTucHeTe F6, 3a na usbeperte ceoboaHo
napametpute Ha namepsare 13: KoroHa 5 oT napamertpute Ha UamepBaHe, HaTvicHeTe F5,

3a fja nsbepeTte cBOBOAHO napameTpuTe Ha 3mepsaHe 14: KoroHa 4 ot napameTpute Ha
u3vepBaHe, HatucHeTe F4, 3a na nsbepeTe csoGogHO NapameTpuTe Ha uamepBaHe
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15: Konona 3 Ha napameTpuTe Ha uamepsaHe, HaTucHeTe F3, 3a aa nsbepete napameTtpute Ha
13mepBaHe

6e3nnartHo

16: MapameTpu Ha M3MepBaHETO B KONOHa 2, HaTucHeTe F2, 3a fa n3bepete napameTpuTe Ha
3MepBaHETO.

6esnnartHo

17: MapameTpu Ha u3MepBaHeTO B KOMNoHa 1, HaTucHeTe F1, 3a aa n3bepeTe napameTpute Ha
13MepBaHETO.

6e3nnartHo

18: Mapk1poBKa Ha KOHTPOIHWS! NaHen Ha kaHan 2

19: PexxumbT Ha BxogHaTa BPb3ka Ha kaHan 1 uma gge onuym - DC n AC. DC o3HauaBa Bpb3ka
C NOCTOsIHEH TOK, @ AC 03HayaBa Bpb3Kka C NPOMEHSIUB TOK.

20: YBennyaBaHe Ha CoHAaTa Ha kaHan 1

21: MapkvpoBka Ha KOHTPOIHUS NaHen Ha kaHan 1

22: BepTukanHaTta YyBCTBUTENHOCT Ha kaHan 1 ce oTHacs A0 HamnpeXeHWeTo, NpeacTaBeHo ot
ronsma

Mpexarta BbB BepTuKanHa nocoka.

23: MosnumusaTa Ha OCHOBHaTa CTPESlka Ha kaHan 1 CnpsMo koopAMHaTHaTa cuctema Ha
cucTemata 24: ckopocTTa Ha ABWKeHue Nnpu pabota ¢ popmaTta Ha BbHaTa, GbP30TO
OBWXeHWe ce uanonssa 3a rpyba HacTtpoiika, a GaBHOTO ABukeHWe - 3a uHa
HacTpoiika.

25: nosuums Ha CcTpenkata Ha 3adenCTBalOTO ChpsSMO KOOpAMHAaTHaTa cucTeMa Ha
cuctemata 26: vHavkatop 3a (PpoHTa Ha 3afelicTBaHe, CTpenka Harope 3a 3afelficTBaHe Ha
BbL3X0AALLMA PPOHT, CTpenka Hafomy 3a 3afeiicTBaHe Ha HU3XOASALLMS (DPOHT

CraptupaHe

27: navkaTop 3a pexuM Ha ctapTupaHe, pasgeneH Ha asTOMaTU4eH, NpocT U HOPMarneH;
aBTOMaTUYEH e aBTOMATUYHUAT PEXXIM Ha CTapTUpaHe, NPoCT e NPOCTUAT PEXUM Ha
cTapTvpaHe, @ HOpMarieH € HOPMarnHUAT PeXUM Ha CTapTupaHe.

28: cbnar Ha NeHTaTa 3a ynpaeneHue Ha crnycbka

29: kaHan 3a 3apelicTBaHe, pasaeneH Ha onumm CH1 n CH2
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1: Byton Crapt/May3a. HatucHete To3u ByTOH, 3a Aa cnpeTe B3eMaHeTo Ha Npobu Mo BCSKC
Bpeme.

2: byToH 3a aBTOMaTWM4Ha HaCTpomka ¢ eanH BYTOH, KoraTo LUpakHeTe BbpXy TO3W ByTOH,
cucTeMaTta aBToMaTUYHO Le naeHTMdumumpa curHana u Wwe 3afgafe Ha cuctemara Ham-
nobpuTe napameTpu 3a NnokasBaHe Ha Tasu opma Ha BbiHaTa.

3: ByTOH 3a (PYHKLUWMOHANHO MEHIO, LipakHeTe BbPXY Hero, 3a Aa ce nokaxe (PYHKLMOHANHOTO
MEHI0

4: ByTOH 3a 3acHeMaHe Ha ekpaHa C eaHo knuksane. LLpakHeTe Bbpxy T03n 6yTOH, 3a Aa
HanpaBu1Te CHUMKa Ha Lienus ekpaH 1 aBTOMaTUYHO Aa S 3anuLeTe BbB BbTPELLHATa namer.

5: byTOH 3a 3ana3BaHe Ha hopmaTa Ha BbMHaTa, HaTUCKaHETO Ha To3n ByTOH Lue 3anasu
BCUYKW AaHHU 3a hopMaTa Ha BbMHaTa Ha [Ba kaHana BbB BbTpellHaTa namer.

6: ByTOH 3a NpeBkntoYBaHe Ha Kypcopa 3a BpeMe, LLpakHeTe BbpXy TO31 ByTOH, 3a Aa BKMoUMUTE
1 U3KMIOYNTE N3MEPBAHETO Ha Kypcopa.

(pyHKUMS Ha ynpaBneHne

7: HatucHeTe 6yToHa 3a NpeBKIOYBaHE Ha Kypcopa 3a HanpexeHue, 3a [a BKIYnTe unm
U3KnoumTe yHKUMATa 3a U3MepBaHe

Kypcop.

8: ByToH 3a HaBuraums Ha cuctemara

[ascHo] 9: ByToH 3a HaBuraumsa Ha

cuctemata

10: ByToH 3a HaBUrauus Ha

cuctemarta [OK] 11: ByToH 3a

HaBuraumsa Ha cuctemata

12: ByTOH 3a HaBWraums Ha cuctemara [nsis]

13: ByTOH 3a ckopocT Ha ABkeHue. HatucHeTe To3n ByToH, 3a Aa npeBkoyMTe Mexay 6bp3o 1
6aBHO aBMxeHWe 14: Konye 3a perynupaHe Ha BepTukanHaTta nosuuus Ha kaHan 1, 3asbprere no
nocoka Ha YacoBHUKOBATa CTPenka, 3a Aa Ce ABWXUTE Harope, 3aBbpTeTe 06paTHO Ha
4acoBHMKOBaTa CTperka, 3a a ce ABWXUTE Haaony

15: ByToH 3a NpeBkoYBaHe Ha kaHanuTe. HaTucHeTe To3n ByTOH, 3a Aa BKIHOYMTE UK
U3KIIOYMTE NOKa3BaHETO Ha hopMaTta Ha BbiHaTa.

Kanan 1

16: ByTOH Ha KOHTpoOnHusS naHen Ha kaHan 1. HatuckaHeTo Ha TO3u OyTOH Lie
nokaxe napameTtpuTe 3a ynpaeneHue, cebp3aHu ¢ KaHan 1, kouto morat Aa 6baat nsbparu ¢
HaBUraLWIOHHMSt BYTOH MK C KONYETO A0 Hero.

17: Konye 3a perynupaHe Ha BepTukanHaTta YyBCTBUTENHOCT Ha kaHan 1, BEPTUKANHO ycunsaHe
Mo nocoka

, @ BEPTUKANHOTO HamarnsiBaHe .

18: Kanan Bxop 3a curHar, obxsat Ha namepsaHe 0 - 40 V oT Bbpxa 0 Bbpxa,

MakcumaneH TonepaHc ot 400 V oT Bbpxa 40 Bbpxa Ha U34bPXKaHOTO HanpeXeHue.

19: Konue 3a perynupaHe Ha BepTuKanHaTa no3uumus Ha kaHan 2, 3aBbpTaHe No Nocoka Ha
4acoBHMKOBaTa CTpenka

Mo nocoka Ha YacoBHVIKOBaTa CTpenka ce ABWKMTE Harope, a o nocoka obpaTHa Ha
YaCoBHUKOBATa CTperka - Hagony.

20: ByToH 3a npeBkntouBaHe Ha kaHanuTe 2. LLpakHeTe Bbpxy To3u BYTOH, 3a a BKIHOYUTE

U1 U3KIN4YUTE NOKasBaHEToO Ha oopMaTta Ha BbJIHATa.
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Kanan 2

21: MaHen 3a ynpaBneHne Ha KaHan 2 ByToH LlpakBaHeTo Bbpxy TO3u OyTOH
nokasBa napameTpuTe 3a yrnpaBreHve, cBbp3aHn ¢ KaHan 2, kouto morat fa ce usbupar ¢
6yTOHa 3a HaBUraLWs NN € KOMYETO A0 Hero.

22: Konde 3a perynvpaHe Ha BepTMKanHaTa YyBCTBUTENHOCT Ha kaHan 2, BepTUKanHO ycunsaHe
no nocoka

, @ BEPTUKANHOTO HaMarnsiBaHe .

23: Bxop 3a curHan Ha kaHan , 06xBaTbT Ha uamepsaHe e ot 0 4o 40 V oT BpbX 40 BPbX, BanuaeH

MaKkcuMareH TonepaHc Ha U3apbXIIMBOCT oT 400 V OT BpbX A0 BPBX.

24: Cuctemarta ctapTvpa KonyeTo 3a npemMecTBaHe Ha Nnosuuusita X HaasicHo 1 obpaTHo Ha
YacoBHMKOBaTa CTperka HansiBo.

25: eanH GYTOH 3a BpbLaHe B LIGHTbPa, KoraTo ce LpakHe, kaHan 1,

BepTVKasiHa No3uums Ha KaHamn 2, XOpM3oHTasriHa No3uums Ha Crycbka X, BepTukanHa
no3unLyMsi Ha cnycbka y ce BpbLLa B LEHTbpa.

26: KonyeTo 3a HacTpoika Ha BpemeBaTta 6a3a ce BbpTY Mo NOCOKa Ha YaCOBHUKOBATa
cTpernka,

no To3u Ha4yMH BpemeBaTa 6a3a ce HamansBa, T.e. KypCbT Ce yBennyaBa Nno Xopu3oHTana, u
obpaTHO Ha YacoBHMKOBATa CTpesika, Mo TO3M HauMH BpemeBaTa 6a3a ce yBenu4yasa, T.e.
KypCbT Ce HamarnsiBa no XOpusoHTana.

27: U3xop Ha reHepatopa Ha DDS curHanu

28: konye 3a perynupaHe Ha no3vuMsATa y Ha HanpeXXeHUeTo Ha crycbka, 3aBbpTaHe Mo
nocoka Ha YacoBHMKOBaTa CTpesika 3a ABWXKeHWe Harope, 3aBbpTaHe obpaTHo Ha
YacoBHMKOBATa CTperka 3a ABVKeHNe HaJony.

29: byTOH 3a nNpeBknloYBaHe Ha pexvma Ha 3afencTBaHe, pasgeneH Ha

aBTOMaTMYeH, eanHuyeH u HopmaneH 30: ByToH 3a npesknioyBaHe Ha

(hpoHTa Ha 3aaeiicTBaHe, pasgerneH Ha Bb3X0AsL U HU3X0AsL POHT 31:

ByToH 3a npeBknoyBaHe Ha kaHana Ha 3afgencTBaHe, PasaeneH Ha kaHan 1 u

KaHan 2

32: 6yToH 3a 3agevicTeaHe Ha 50 %, crief KaTo LpakHeTe BbpXy TO3K GyTOH, cuctemMara
aBTOMaTWYHO LLie 3aaaae TEKYLLOTO HanpeXeHne Ha 3agencTBane , , 75 % B 3aBUCUMMOCT OT
XapaKkTepucTUkUTe Ha 3aaeiicTealumsi curHan 33: 6yToH 3a 13bop Ha napameTbp 3a U3MepBaHe
Ha MbpBaTa KoroHa, cried KaTo ce nosien briok-cxemaTa Ha U3MepBaHeTo, MoXeTe Aa
n3bepeTte cnopen OYyTOHa 3a HaBUraLusa UMK KOMYETO 4O Hero.

34: 6yToH 3a u3bop Ha NapameTpy Ha M3MepBaHe BbB BTOpaTa KOroHa, Crnef Kato ce MosiBu
6rok-cxemata Ha M3MepBaHeTo, MoxeTe Aa usbepeTe crnopen GyToHa 3a HaBWUrauusi unu
KOMYeTOo A0 Hero.

35: ByTOH 3a M3bOp Ha NapameTpu Ha M3MepBaHe B KOfloHa 3, crneq kaTo ce nosisu 6rok-
cxemaTa Ha u3MepBaHeTo, MoxeTe Aa usbepete cropep OyToHa 3a HaBurauust unu
KOMN4YeTo A0 Hero.
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36: 6yTOH 3a M3Gop Ha NapameTpu Ha U3MEpBaHETO B KosloHa 4, crief KaTo ce nosisu 6nok-
cxemara Ha usMepBaHeTo, Moxe fa ce usbepe cnoper 6yToHa 3a HaBurauma unu GyToHa
00 Hero37: 6yToH 3a M36op Ha NapamMeTpu Ha U3MepBaHETO B KONoHa 5, nosiBsiBa ce 6nok-
cxemaTa Ha u3MepBaHeTo, KOSiTO Moxe Aa ce usbepe cnopep ByToHa 3a HaBuUrauus unm
6yToHa Ao Hero

38: ByToH 3a M3bop Ha NapameTpu Ha namepsaHe B KofloHa 6, cried kaTo ce nosisu Grok-
cxemarta Ha uamepBaHeTo, MoxeTe fa usbepeTe crnopep 6yToHa 3a HaBurauus unu
Kon4yeTo A0 Hero.

39: ByTOH 3a KOHTPOJeH NaHen Ha reHepartopa Ha CUrHanu, LWpakHeTe BbpXy TO3n 6yTOH,
3a [Aa nokakete KOHTPONHUA NaHen ¢ napaMeTpu Ha reHepaTopa Ha CUrHanu, moxerte ga
I/|36VIpaTe C HaBUrauMOHHUA KnaBuLL U C KONYETO 0 HEro.

40: OGyToH 3a ynpaBneHue Ha cnepsawata CTpaHuua@ B MEHugkbpa 32
n306paxeHuns/BbIIHOBM (hopMU/Hapa3BaHe Ha cnefBallaTta cTpaHuua
41: n3obpaxeHne / opma Ha BbNHaTa / HapssaHa BbnHa OYTOH 3a ympaBneHve cresalla
CTpaHuua [npeguiHa

cTpaHuua)l

42: 6yTOH 3a ynpaBreHue [M3TpuBaHe] cneABallaTa CTpaHuLia Ha MEHMXBLPA 3a
n3oBpaxeHuns/kpusn/HapsssaHe 43: n3bepeTe Beuukm BYTOHM 3a yrpaBnieHne Ha cregsaluara
CTpaHuMLia Ha MeHuKbPa 3a N3obpaxeHus/KpuBK/HapsiaBaHe

44: ynpaBneHue [BpbluaHe] Ha cnefpallaTta CTpaHuLla Ha MeHUaKbpa 3a n3obpaxeHns /
BbIHOBU POPMY / Hapsi3BaHe

45: USB nopt 3a cnogensiHe Ha CKPUIHLLOTY

46: NpeBKItoYBaTeN, LpakHeTe, 3a Aa cTapTupare unu CnpeTe onepauvsTa

MHCTPYKUMM 33 paboTa (4acT OT ocumiockona

OTBapsiHe unu 3aTBapsiHe Ha kaHan 1/ kaHan 2: wpakHeTe Bbpxy 6yToHa ch1]/[CH2],
3a fga oTBopuTe unu 3aTtBopuTe KaHan 1 / CH2 AktuBupaHe wnu deaktuBupaHe Ha FFT:
LpakHeTe Bbpxy 6yToHa [conf] noa kaHan 1 unn CH2, e ce nokaxe naHensT 3a ynpasneHue
Ha napameTpuTe Ha kaHan 1/ CH2

kaHan 2 1 cnep ToBa BktoueTe/nakntovete FFT ¢ nomowyta Ha GyToHa 3a HaBUrauus.

3apjaBaHe Ha pexviMa Ha BxoJHaTa Bpb3Ka: LpakHeTe Bbpxy 6yToHa [conf] noa ch1 unm
CH2, 3a pa ce nokaxe naHenbT 3a ynpaBrieHWe Ha napaMmeTpute Ha kaHan 1/kaHan 2, n
n3nonseanTe 6yToHa 3a HaBurauus, 3a aa npeskntounte DC/AC.

3apaBaHe Ha CbOTHOLLEHWETO Ha BXOAa Ha coHAaaTa: LpakHeTe Bbpxy 6yToHa [conf]
B CH1 vnn CH2, 3a A4a ce nokaxe naHenbT 3a ynpaBrneHWe Ha napaMmeTpute Ha
Channel 1 / Channel 2, cneg koeTo u3nonssanTe GyToHa 3a HaBurauus, 3a ga
npeskntoynTe Ha 1x / 10x / 100x.
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YBenuyaBaHe Ha Hanpeabka: 3aBbpTeTe rofsaMOTO Konye B AOSHWS NSB brbi Ha
BepTMKanHaTa paMKa, 3a ga Mawabupate dopmarta Ha BbnHata Ha kaHan 1
BEPTVKAIHO, U 3aBbpTeTE rONISIMOTO KOMYe B AonHWa AECeH brbn, 3a Aa Mawabupare
chopmaTa Ha BbMHaTa Ha kaHan 2 BepTVKarHo; sapbpTeTe ronsMoTo konye B AornHaTa
YacT Ha XOpU3OHTanHaTa pamka, 3a Aa MalabupaTe dopMarta Ha BbIiHaTa Ha KaHan
1 1 KaHan 2 XOPW3OHTarHO, Mo MoCOKa Ha YacoBHMKOBATa CTPErika 3a yBenuyasaHe,
o6paTHO Ha YacoBHMKOBAaTa CTperika 3a HamansBaHe,

MpemecTBaHe Ha hopmaTa Ha BbLHaTa: 3aBbpTeTe ManKkoTO KOMYE B FOPHUS NSIB bIbJl Ha
BepTUKanHaTa pamka, 3a aa npemectute doopmara Ha BbnHaTta Ha KaHan 1 BepTukanHo, 1
3aBbpTETE MarkoTo KOM4Ye B ropHUs AeCeH bibi, 3a Aa NpemecTute hopmata Ha BbHaTa Ha
KaHan 2 BepTuKarHo, ce ABWXM MO NOCOKa Ha YACOBHUKOBATA CTPerka Harope v obpaTHo Ha
4YacoBHMKOBAaTa CTpenka Hafosly; 3aBbpTeTe MankoTo Kon4ye B ropHaTa XOpU3oHTanHa pamka,
3a ja npemecTuTe popmaTta Ha BbIiHaTa Ha kaHan 1 u KaHan 2 xopu3oHTasHo, KosiTo ce
[BVDKV MO MOCOKA Ha YaCOBHMKOBATA CTperika HafsCcHO M 06paTHO Ha YacoBHMKOBaTa
cTperka Hanseo Mo Bpeme Ha npoLieca MoxeTe Aa LpakHeTe Bbpxy byToHa [Slow], 3a na
n3bepeTe rpyom unm uHn HaCTPOKM.

PerynupaHe Ha HanpexeHWeTo Ha Crychbka: 3aBbpTeTe MankoTo Konye nog npeanasutens Ha
CnycbKa, 3@ 4a perynupare HanpexeHUeTo Ha crycbka. B To3n npouec moxeTe Aa wWwpakHeTe
BbpXy OyTOHa [6aBHO], 3a fja U3bepeTe rpyou UMM puHKM HACTPONKU. MbPBO Aa USKIYNTE
[aBTOMaTU4HO 50%)] CTapTpaHe, B NPOTVBEH Cryyal He MOXe Aa ce 3aaae CTapToBOTO .

Hactpoiika Ha dopoHTa Ha 3aaelicTBaHe: LpakHeTe BbpXy (PPOHTA, 3a Aa NpesKmounTe
HapacTBaLLms/HamansBaLms OpoHT

HacTpoiiBaHe Ha aBTOMaTUYHOTO CTapTUPaHe: LpakHeTe BbPXY PeXuma, 3a aa
NPEBKIIOYNTE MEXAY aBTOMATUYEH/NPOCT/HOpMarieH, KbAETO aBTOMaTU4eH e
aBTOMaTWUYHOTO CTapTUpaHe.

HacTpoiiBaHe Ha egHOKPaTHOTO cTapTMpaHe: WpakHeTe BbpXy pexuma, 3a Aa
NPEeBKIIYMTE MEXIY aBToMaTuyeH / eaHokpateH / HopMareH, KbAeTO eAHOKPaTHOTO
€ eJHOKpaTHO cTapTupaHe.

HacTtpoiika 3a HopmanHo CTapTvpaHe: uwpakHeTe BbpXy pexuma, 3a ga
NpeBKMIOYMTE  MeXay aBTOMaTU4eH/MPOCT/HopMareH, KbaeTo HopmaneH e
HOPMarnHoOTO cTapTUpaHe.

May3a Ha aucnnes: LWpakHeTe BbPXy YepBeHus 6yToH [Run/stop] B ropHus ieceH brbn, 3a Aa
cripeTe UK cTapTuparte AUCTIes.
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ABTOMaTM4Ha HacTponka Ha popmaTa Ha BbrHaTa: LpakHeTe BbpXY CUHUSI OYTOH
[auto] B ropHus geceH brbn, 3a Aa HanpaBuTe aBTOMaTUYHATa HACTPOMKa.

3a pa 3apapeTte pexvm Ha 6GaBHO CKaHvpaHe: 3aBbpTeTe ronsMOTO Konye nog
XOpW3oHTanHaTa pamka obpaTHO Ha 4YacoBHMKoBaTa cTpenka. Korato Bpemesarta 6asa
nocturde 100 ms, cictemara Brivsa B pexum Ha 6aBHO ckaHupaHe. 100 ms - 50s npuHaanexm
Ha BpemeBaTa 6a3a Ha pexuma Ha npesbpTaHe.

MamepBaHe Ha Kypcopa 3a Bpeme: LupakHeTe BbpXy GyToHa [H cur], 3a ga BKouute
Kypcopa 3a Bpeme, cref KoeTo u3GepeTe NeBUs U OECHWs CBETNIMHEH Mapkep C
nomMoLliTa Ha neBua U gecHus 6yTOH 3a HaBurauusa n Hakpas 3a,ua17|Te C MarkoTo konye
B FOPHNA NAB bbb/l HA 6yTOHa 3a HaBurauus, npu CBETNMHHUTE Mapkepwn ce aBmxaTt HagsaCHO
4Ype3 3aBbpTaHe MO MOCOKa Ha YaCOBHUKOBATa CTpeSika W HanABO 4pe3 3aBbpTaHe
06paTHO Ha YaCoBHMKOBaTa CTpersika.

M3amepBaHe Ha Kypcopa Ha HarnpeskeHWEeTO: LpakHeTe Bbpxy ByToHa [v cur], 3a Aa BKIouute
Kypcopa Ha HanpeKeHWeTo, 1 crief, ToBa 13bepeTe NIMHUMTE 3a CBETIIMHHA MapK/poBKa
Harope 1 Hapony ¢ GyTOHUTE Ha GyToHa 3a HaBUraLWsi HAarope 1 Hamony M Hakpas M
perynvpaiite C MarnkoTo Korm4e B FOpHUS NsiB bIbll Ha ByTOHa 3a HaBUraLMs, npu KOeTo
NMHAMTE 3a CBETMMHHA MapkVUpOBKa Ce ABWXAT Harope ypes 3aBbpTaHe M HaAony ypes
3aBbpTaHe 0b6paTHO Ha YaCOBHMKOBATA CTperika.

pble.

3apgaBaHe Ha NOKasaHUTe napameTpu: LipakHeTe Bbpxy F1 - F6, 3a ga ce nmokaxe
naHenbT 3a YynpaBneHWe Ha W3MEepBaHeTO Ha napameTpuTe, W U3nonssante
HaBWUrauMOHHUA KNaBuLW unu 6rmnsKkoTo Konue, 3a Aa u3bepeTe XenaHuTe B MOMEHTa
napameTpu.

3acHeMaHe Ha Lenus ekpaH: LLpakHeTe BbpXy 6ytoHa [s pic], 3a Aa 3acHemete
TekyLmns narnes. 3acHeToTo u3obpaxeHue ce 3anncBa Ha NOKanHUA AucK BbB popmat
BMP.

3anassaHe Ha TEKyLMTE aaHHKM 32 dopmaTa Ha Bb/IHATA: WipakHeTe Bbpxy 6yToHa [s wav], 3a
[ 3anasnTe BCUYKK JaHHU
no Bpeme Ha OTBOPEHWA KaHan KbM JTIOKANHOTO yCTPOWCTBO.

3a Aa perynuparTe ApKocTTa Ha eKpaHa: LpakHeTe BbPXY byToHa [meHto], NpeBbpTETE [0

[AapKocT Ha ekpaHa], HaTUCHEeTe ByToHa OK u Hakpas pery/supaiite ApKOCTTa Ha eKkpaHa C
NoMOoLLTa Ha MarkoTo KOMYye B FOPHUS NB brba. 1 00 e Hal-ApKa, a 0 e Hal-TbMHa.
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3a pa perynuparte sapkoctta Ha ¢poHOBaTa pelleTKa: WpPaKHeTe BBLPXY 6yToHa
[MeHi0], npeBbpTETe a0 [ApKOCT Ha pelueTkaTal, HatucHeTe OK M Hakpas perynupaiite
APKOCTTa Ha PeLLeTKaTa C NMOMOLLTA Ha MaskoTo KOMYE B FOPHUS JISIB brba.

3a pga HacTpouTe aBTOMATM4YHOTO 3adencTBaHe Ha 5096 npes uanoto Bpeme:
LpakHeTe BbpPXY Knasuwa [meHio], NPEBBbPTETE o [aBTOMaTMuHO 50%)], HaTUCHeETe
knasuwa OK v cned TOBa u3non3BanTe HaBUraUMOHHMA Knasuw, 3a ga usbeperte
[BKANtoYeHO]. Cnep KaTo ce 3agafe, TPUrepHOTO HaMNpeXeHne ce HAaCTPOMBA aBTOMATUUYHO
Ha 25% / 50% / 75% oT cToiHOCTTa OT MUK A0 MUK 3a BCcAka M3MepBaTenHa cucrtema s
peXMm Ha aBTOMATMYHO 3aJeNCTBaHE 3a XapaKTepUCTUKMTE Ha GopmaTa Ha Bb/HaTa.

KanubpupaHe Ha n3mecTBaHeTo Ha XOpU3oHTanHaTa 6a3oBa NMHUA: ches U3BaXKAaHe Ha
COHpaTa, KOraTo NABaTa CTpenka Ha XbATUS/CUHUA WHOMKATOP W KbNTata/cuHATta
XOpU3OHTanHa 6a3oBa NMHWA Ha KOWTO M fJa e KaHan He ca B edHa M Cblia , €
HeobXxoaMMO KanubpupaHe; MbpPBO M3BajeTe COHAaTa, CMEA TOBA LwipakHeTe Bbpxy byToHa
[meHto], oTnaeTe Ha [KanmbpupaHe Ha 6a3oBaTa MHMA] U Cried TOBa HaTucHeTe byToHa OK, 3a
Aa Kannbpupate 6asoBaTta NHUA.

3a ga BWOMTE 3anaseHa CHWMKa Ha eKpaHa: LipakHeTe Bbpxy 6yToHa [meHio],
npesbpTeTe A0 [picture browse] u cnen ToBa HaTucHeTe OK, 3a pa Bnesete B
UHTepdeiica 3a MpPernef Ha MWHMaTIOpW, Koiito MNPEeACTaBnsBa MUHMaTIOpa Ha
3acHeTata ¢opma Ha BbsHaTa. M3nonseaiiTe knasuwa 3a HaBurauusi, sa ga usbepere
MUHWaTIopaTa, Clfed KoeTo HatucHeTe 6ytoHa [OK], 3a pa suauTe 3acHeMaHeTo Ha
Bb/IHOBaTa popma Ha Lsin , KaTo B JonHaTta vacT uma (RET) spbliaHe, (SEL) Bcuukm), (DEL),
(nocnepeH), (cneasaly) Apyrv 6yTOHM 3a ynpaBneHue.

3a pa npernegate CbXPaHEHWTE paHHM 3a dopmaTa Ha Bb/HaTa: LUpAKHETE BbPXY
knasuwa [mento], npeBbpTeTe A0 [waveform browse] (npernes Ha popmata Ha BbHaTa) U
cnep ToBa HatucHeTe OK, 3a ga BneseTe B M3rieda Ha MUHMaTiopaTa Ha dopmata Ha
Bb/HaTa Ha lnterface, KbaeTo e muHMaTiopaTa Ha dopmarta Ha BbaHaTa. V3nonaeawite
KNaBuwWa 3a HaBuUrauus, sa aa usbepere mvHuaTiopata, Cref KOeTo HaTUCHETE KnaBuwa
[OK], 3a pa BuanTe hopmaTta Ha BbfiHaTa Ha Lsn ekpaH, KaTo 8 JoNHaTa YacT uma (RET}
BpbluaHe, (SEL) Bcuukm), (DEL), (MocneaeH), (cneaealy) aopyrn 6ytowu 3a ynpasneHue.

3a Aa n3TpueTe 3anucaHa popma Ha Bb/IHA: LPAKHETE BbPXY bYTOHa [MeHI0], oTuaeTe Ha
[waveform browse],
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n cneg ToBa HaTtucHeTe OK, 3a Aa BreseTte B MHTepdeiica 3a npernes Ha MUHWaTiopaTta Ha
Hanpegbka, KbAETO Ce Hamupa MuHuaTiopata Ha Hanpegbka. M3bepete MuHuatiopaTta c
NnomoLLTa Ha HaBUrauMOHHWS KNaBuL W criea ToBa HaTucHeTe knaswwa [del] B gonHata
yacT, 3a Aa u3uucTUTe hopmarta Ha BbfHaTa, UM HaTUCHETE Knaeuiwa, 3a Aa U34UcTUTe
chopmata Ha BbIHaTa B U3rMe[ Ha Usin ekpaH.

CBbp3BaHe Ha KOMMIOTBLP 3a Npernes Ha : WwpakHeTe Bbpxy OyToHa [MeHto], n3nonaeavite
6yToHa 3a HaBurauws, 3a aa npesbpTuTe Ao [CnogensHe Ha USB], u cnep ToBa HaTUCHETE
6yToHa OK, 3a ga otopute USB Sharing. Crnieq ToBa CBbpXeTe KOMMIOTbPA, KaTo W3nonasarte
cBbp3aHust USB kaben, n KOMMIOTBPBT LLe Nokaxe cMeHsiemust auck unu U-gucka. KomnioTbpbT
LLie MoKaxe CHUMKUTE Ha ekpaHa, 3anucaHu Ha AucKa. Ye He MoXeTe fa rv kopuruparte
OVpeKTHO Ha Aaucka lNpomeHeTe MMeTo Ha haina ¢ M306paxeHWeTo, B MPOTUBEH
cnyya MeHWIDKLPBLT Ha M300paxeHust Ha ocuumriockona HaMa Ja Moxe da Mokaxe
n306paxkeHneTo.

WHCTPYKUUN 3a

MpeBknioyBaHe Ha Tuna Ha cdopmaTta Ha BbfHaTa: LipakHeTe Bbpxy OyToHa [Gen],
WHTepencbT 3a reHepaTopa Ha CUrHanu ce nosiBABa B AONHUS AECeH brbi Ha
eKpaHa, crieq KoeTo LipakHeTe Bbpxy O6yToHa [OK], 3a Aa npeBkouMTe 3eMeHoTo none
3a n3bop Ha [Tvn Ha copmaTta Ha BbMHATa), U crnej ToBa LUpakHETe Bbpxy OyToHa
[Harope] unu [Hapony] B GyToHa 3a HaBurauymst un BbpXy ByToHa B rOpHUSI NIB bIbN Ha
6yTOHa 3a HaBWraums, 3a Aa NPeBKNIYMTE TUNa Ha hopmaTa Ha BbiHaTa.

3apjaBaHe Ha 4ecToTaTa Ha opmata Ha BbnHaTa: LWpakHeTe Bbpxy OyToHa [Gen],
MHTepdeiChbT 3a ynpaBlieHMe Ha reHepaTopa Ha CUrHanm ce nosiBsABa B JONHWSA OeCeH
BB Ha ekpaHa u crieq, Toa LpakHeTe Bbpxy 6yToHa [OK], 3a Aa npesknioynte 3eneHoTo
none 3a n3bop Ha [4ecToTa], U cned ToBa LupakHeTe BbpXy 6yToHa [Hanseo] nnu [HagscHo]
B OyToHa 3a HaBurauusi, 3a da 3agageTe nosuuMsita Ha Kypcopa, T.e. Ja 3ajajeTe
AeneHveTo, koeto TpsibBa Aa ce 3apgape. Crnen kato noTBbpAUTE, HaTUcHeTe GyToHa
[Harope] unu [Hagony] unu [Harope] B ropHusi NsiB brbn Ha 6yToHa 3a HaBurauus MoxeTte
[a usnonssarte Kon4yeTo, 3a Aa yBeNM4uTe WNM HaManuTe CTOMHOCTTa Ha TeKyLmus 6uT, 3a
[a npomeHuTe YecToTaTa.

HacTtpoiika Ha paboTHUA LMKBbN Ha KBagpaTHa BbiHA: HacTporkaTta Ha paboTHWA LKL e
edeKkTVBHa caMo 3a KBagpaTHa BbflHA. TS MOXe Aa ce 3ajafe camo KoraTo TUMbT Ha
BbIHaTa e kBagpaTHa BbnHa. Opyrute ¢opMu Ha BbRHATa HAMAT KOHUENUWs 3a paboTeH
umkbn. [lokocHeTe ByToHa [Gen], MHTepdelChbT 3a ynpaBneHne Ha reHepaTopa Ha CUrHanm
ce nosiBsiBa B AOMHMS EeCEH bIbll HAa ekpaHa, cnef koeto aokocHeTe 6ytoHa [OK], 3a pa
NpeBKMoYNTE 3eNeHOTO nose 3a u3bop Ha [duty cycle], cnen koeTo 3aBbpTeTe OyToHa 3a
HaBurauus B ropHusi nsiB brbi MoxeTe fa yBenuuute unum Hamanute paboTHUS LMKbN C
nomoulTa Ha konyeTo 1'Xo - 99%.

YnaBsiHe Ha Hanpegbka: M3xoabT 3a ynaBsHe Ha dopmaTa Ha BbnHaTa ce MU3nonssa 3a
ynaBsiHe Ha YacT UK Ha uanata

4aCT OT TekyLaTa rokasaHa hopMa Ha BbfiHaTa KaTo U3XOZ Ha reHepaTopa Ha cuUrHasnm. YnoBeHa
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LpakHeTe Bbpxy OyToHa [MeHio], HTepdenchT Ha yHKUMATa e ce MosiBY B
neBaTa 4acT Ha ekpaHa W Crnej TOBa M3Mon3BaiTe HaBUraUMOHHUS Krasull, 3a fa ro
HamepuTe B U3XoAHaTa nosnLus 3a 3acCHeMaHe 1 Aa ro oTBopuTe Ha ekpaHa e ce nossat
OBe NUNaBK rPaHUYHN MUHUN. DopvaTa Ha BbiHaTa BbTPE B TE3W ABE rPaHNyHN IMHAN
e cerMeHTbLT OT popmaTa Ha BbMHaTa, KonTo Tpsbea Aa 6bae yroseH . gymaTta select
rnokassa, 4Ye rpaHu4yHaTa NUHWSA € rpaHu4HaTa NMUHKS, KOHTPONMpaHa OT TEeKyLOoTO
Konye. npeskntoyBarte 1 n3bupare Tekywiarta TIMHUS

HaBuraumsa [nsieo [oscHo]. Cnep kaTo 3afjapeTe rpaHWyHaTa IvHYS,
MOXeTe fa ce NPUABMKUTE Harope Hansso Ypes knasuwa 3a Haeuraums Mpu
MOXEeTE [a LupakHeTe BbpXy Krasuila [6aBHO), 3a fa 3amagete pyonte u uHUTE
HacTpoVikv; B cpedaTta Ha ABeTe rpaHnYHU NUHUK e 2", koeTo
03HayaBa, Ye TeKyLLO YNOBEHUAT CUrHar € CUrHambT OT kaHarn 1/kaHan 2 u MmoxeTe aa
n3bepeTte kaHana 4pes knasuwute [Harope| [Hagony] Ha knaBuwa 3a Hasurauus;
naearta rpaHuyHa o6o3HaveHa HanpexeHneTo, KoATo ce
u3non3ea 3a obo3HayaBaHe Ha ynoBeHaTa BbNHa AKO uckaTe fda perynuparte
no3vuMaATa Ha HMBOTO Ha HapsidBaHe, MOXeTe [a perynvparte OTMECTBAHETO, KaTo
perynupate nosuumata Y Ha kanana. + + Hanpumep, NocTOsIHEH
curHan u cre dopmaTa Ha NOCTOSIHEH TOK B rozniys 1V, Torasa
e 1V, a cre 3aganv B no3vums - 1V, ToraBa U3X0AHOTO HanpexeHue e - 1V
AKO vckaTe Aa perynvpare aMmnnutyfaata Ha AMCKPeTM3auus Ha CeYeHeTo, MoxeTe

Ja perynupare malyabupate
¢opmata Ha BbHaTa amnnuTypaTa Ha
curHana Ao MakCUMyM, HO a He Ceye B ropHaTa YacT, v cref ToBa [a 3acHeMeTe, Taka ye
curHan OaHHW 3a [ucKpeTu3aums, WU3KpUBSIBAHETO Ha

u3xofHata dopMa Ha BbIHaTa [a € M0-Marko

Ako 3acHemeTe 1 crnep ToBa 3acHemeTe M3xoaHust
curHan v cnef, ToBa ro yBenuyuTe Ypes u3mMepBaHe C OCLMIIOCKON, BbpXy opmarta Ha
BbIIHaTa LLEe Ce MosiBu MHOMO crbnbata auckpeTusaumsTta e
HepocTaTbyHa, eeKTUBHUAT TBbPAE ManbK, TOYHO KaKTO
n3obpaxeHne e MHOro Marko, HO HaCUICTBEHO YBENWYEHO, U306paxeHneTo
onpepfeneHo e 6bae pasmasaHo; crief kato BCVYKV MapaMeTpu, LpakHeTe
BbpXY [OK], nspeskara Ha CUCTEMHUS [11CK
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U3xon Ha ynoBeHaTa ¢opma Ha BbaHATa Kato reHepaTop Ha curHamu: MMbpso
LipakHeTe BbpXY 6ytoHa [Gen], 3a Aa ortsopure
upakHeTe Bbpxy byToHa [OK],

[tun BbaHOBa dopmal, n crieg ToBa LipakHeTe Bbpxy 6yToHuTe [Harope] v
[Ha[ony] B HABMraLMOHHMS KIHOY, 3a Aa npeskaoumuTe Ha "notpebuTerncka
cnej ToBa wWpakHeTe BbpXy 6ytoHa [Gen], 3a ga u3nesete oT

, 1 cnepd ToBa 6yToHa [MENU]

hyHKUMOHANMHUAT MHTEpdEeNc we ce Nnossn B ngasaTta eKpaHa, a cnef ToBa
npemuHete KbMm nosuumata [output viewing] (nperneq Ha wsxosa), 3a Aa ro ortsopute. Ha
eKpaHa e Ce MOKaXe ChMWCbK Ha BCMYKM CbXpaHeHu 3acHeTW CUTHaNW u crnep ToBa

npemecTteTe nonerto 3a U300pP /10 esnaHaTa C nomMoLuTa Ha byToHa 3a
Hasurauus. LLipakHeTe Bbpxy 6yToHa [OK] 1 8 ropHUS NSIB brb/ Ha popmata Ha ce
nosiesABa XbIATO "usxon', Koeto MOKA3BA TeKylMs NOTPEOUTENCKM 6uT Ha

curHana Cnepg ToBa [meHt0], M3X0AbT Ha

reHepaTopa Ha curHasun e 3aCHeTUAT curHan. Tpabsa Aa ce oTbenexu, e ako
yrnoBeHaTta opma Ha BbMHaTa e efHouMknoBa opma Ha BbMHATA, T.e. MMa camo
e[MH LMKDbA B ABA OrPaHUYEHUN UUKDBAA
ToraBa M3Xo4HaTa 4ecToTa Ha reHepaTtopa Ha CUrHasnu e paBHa Ha 4yecTtoTaTta, 3ajgafeHa
OT reHepaTopa Ha curHanu. Ako yrioBeHaTa 4ectota Ha ¢popmaTa Ha BbaHaTa CbabpKa N
UMKbIa, ToraBa M3XOAHATA YecToTa Ha FreHepaTopa Ha CUrHamnu e N MbTU NO-rofsMa ot
3afjafeHaTa yectota, a TPUrepHOTO HampexXeHue Tpabsa Aa ce 3agage Ha MUHUMAnNHWS
pbb Ha Popmarta Ha BbnAHaTa C ApyrM Aymu, NpeceyHata Touyka mexay dopmata Ha
Bb/IHATa M TpUrepHaTta nnHuA e HaVI-MaJ’IKa, B NpoTMBEH cnyqaifi NnoKadaHaTa u4ectoTa
MOXe Jda Gbp,e HAKOJIKO nNbTM no-ronama oOT ,D,eVICTBVITeJ'IHaTa 4yecToTa, Tbi KaTo
n34yncrieHaTa 4yecrota Ha OCLM/IOCKONa € 4ecToTaTta, nonyqua ype3 u34vucngBaHe Ha
6pos Ha pbboBeTe OT TpurepHata JIMHUSA, Taka Ye HenpaBUITHOTO MO3ULMOHWMPaHe Ha
pbba moxe Aa foBese v A0 YABOSIBAHE Ha yecToTaTa
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anu3 Ha obwute npobnemu

1: 3aLL0 He mora fia BK/IlOYa YCTPOMCTBOTO, ceA KaTto ro nosyya?

O: Mposepete panu 3axpaHBaLMAT Kaben e CBbpP3aH KbM OCUMIOCKOMA W Aanu
3axpaHBaLLMAT KOHTAKT e BKIIOYEH. AKO BCWYKO e Haped, CMeHeTe rnasaTta 3a
3apexgaHe Ha MobuaHUA 1 A TecTBaliTe. AKO TA BCe ole e

He MOXKe Aa ce CTapTvpa, MOJA, CBbPXKETE Ce C OTAeNa 3a 0bCnyKBaHe Ha KIIMEHTU 1 nouckaiite

3amMsHa.

2: 3allo HAMa HanpeabK B TecTa, a Ha ekpaHa uma camo eauH pea? O: MposepeTe fanu e
HaTMCHaTa naysa. AKO He, HaTUCHeTe BeaHb OyToHa [auto]. AKo ToBa He e Taka, npobaembT
MOXe Aa e, ye U3TOYHUKDBT Ha CUTHAN HSIMa U3XOOEH CUrHa, UAu NPOBOAHULMTE Ha
coHAaTa MOXe fa Ca KbCW unu paseguHeHun.

MposepeTe ¢ MyNTULLET AaAW COHAATA U U3TOYHUKDBT Ha CUrHaI Ca U3NpaBHU.

3: 3aLL0 cToiHOCTTa Ha HaNpeXeHneTo e 0?

O: Hactpoitte BepTMKanHaTa u4yBCTBMTE/NHOCT M BpemesBaTa 6asa (yectota Ha
OVCKpeTU3aums) nam HaTuCcHeTe ekpaHa [auto], 3a Aa ce nokaxke MOHE sicHa U MbJHA
nepvoamyHa copma Ha BbfiHATa, a ropHaTta u JofHaTa yact Ha GopmaTta Ha BbaHaTa
TpAbBa Aa C€ NokasBaT Ha ekpaHa HanNbIHO, 6e3 Aa ce OTPA3BA ropHaTa YacT. OTYMTaHeTo
Ha HarnpexeHWeTo e NPaBUIHO B TO3U MOMEHT

4: 3alll0 CTOMHOCTTA Ha 4ectoTaTa e 0?

O: Mbpeo, TpsbBa fa ce yBepUTE, Ye PEKMMBT Ha 33ENCTBAHE € aBTOMATUYEH. AKO PEXUMBT
Ha aBTOMaTW4HO 3afeiiCTBaHe sce owe e 0, HATUCHETE BeAHbBX 6yToHa [auto]. Ha
eKpaHa e ce rnokaxe rnoHe iCHa u NbilHa NepUoaNYHa dpopma Ha Bb/HaTa M TpAbBea aa
ce 3afeicTea (3eMeHaTa cTperka nokassa, ye NosnLMATa € Mexay popmaTta Ha Bb/IHaTa U
6eswokoBaTa ¢popma Ha Bb/HaTa). JaHHUTe 3a CTOMHOCTTA Ha YecToTaTa ca MPaBUIHA

5: 3awo paboTHUAT umkba e 0?

O: Mbpso, TpAbBa Aa ce yBepuTe, Ye PeKUMBT Ha 3a4eVICTBaHE € aBTOMATUYEH. AKO PEXMMBT
Ha aBTOMaTUYHO 3aAeNCTBaHe sce ole € 0, ToBa MOXKE A3 CE Ab/XM HA paKTa, ye
TPUrepbT He € HacTpoeH Ha aBTOMATUYHO 3aencTBaHe.

Kypc. Cnep kato 3afjajeTe /avHuATa Ha 3afdencTBaHe kbm bopmaTa Ha BbMHATA,
¢opmata Ha BbrHaTa ce dukcmpa. OCBEH Tosa AaHHMTe 3a PABOTHUSA LWKbA Lie 6baaT
KOPEKTHU camo e KaTo Ha ekpaHa ce MOKaXe MoHe eaHa SICHa NepuoanyHa dopma
Ha BbNHaTa.
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6: 3aLo ¢popmara Ha BbHaTa HA NPOMEHMBOTOKOBATA Bpb3Ka € e[JHaKBa C Ta3u Ha
NMOCTOSAHHOTOKOBATA Bpb3Kka? O: AKO BXOAHUAT curHan e CUMEeTPUYEH NPOMEHIUB curHan
(Hanp. 220 V gomMalLeH), opmaTta Ha BbfHaTa Ha Bpb3KaTta 32 MPOMEHIINB nau
MOCTOAAHEH TOK e €4Ha 1 CbLLA. Ako TOBa e HECUMETPUYEH NPOMEHITUBOTOKOB curHan
WA UMMNYIICEH curHan 3a NOCTOSIHEH TOK, popmaTa Ha Bb/IHATA LUe Ce ABUXKM Harope u
Hafony, KoraTo ce NMPEBKITHOYBA Bpb3KaTa.

7: 3awo cdopmaTta Ha BbfiHaTa ce ABWXU Harope-Hafony, korato TecTBaTe curHana, v

He MoKeTe Aa BuamTe GopmaTta Ha Bb/IHaTa CamMo C HAKO/IKO OHAaliH 1 odnaiiH KonebaHusa?

O: Hactpoiite pexuma Ha OCBOOOXOaBaHe Ha 3aTBopa Ha aBTOomMaTWYeH M Crej ToBa
HaTucHeTe 6yToHa [auto] BeaHbK. AKo TOBa HE CE€ MOJyYN, KnemaTta Ha COHAaTa MoxXe aa
He € 3a3eMeHa wau KpaaT Ha KiemaTa Ha CoHAaTa fa e pasefuHeH. M3nonssaiite
MyATUUET, 3@ Aa NpoBepUTe Aann coHAaTta e Hapeg,.

8: 3aLLo TeCcToBMAT npober ce K1atv U He MoXKe Aa 6bae nonpaseH?

O: Tpabea Aa HacTpouTe HaNPEXEHNETO Ha 3a4eNCTBaHe, T.e. 3enieHaTa cTpeska BAACHO
TpsAbBa Oa 3agage 3€MEHUA MHAMKATOP B ropHaTa W gonHaTa 4acT Ha KpvBarta.
BbnHoBaTta copma we ce 3agencTBa u 610KMpa UAM B MEHIOTO C HACTPOWKW e ce
BK/ItouM "aBTOMaTHuHO ".

9: 3alLL0 He MOXXeM Aa YN0BUM BHE3AMHN UMMYIICHU BbAHW UM LMAPOBU NOMNYECKN
curHanun? O: 3agaitte peskuma Ha 3agencTBaHe Ha "Normal" (HopmaneH) nam "Single"

(EauHMueH), cnep ToBa 3a4aiTe HANPEXEHMETO Ha 3aaencTBaHe, Bpemesata 6asa u

BepTMKanHaTa 4yyBCTBUTEIHOCT U HaKpas AOKOCHeTe ByToHa 3a naysa.

1 0: 3aLLl0 perynMpaHeTo Ha TpUrepHOTO HanpexeHue He pearvpa? O:
LLipakHeTe BbpXY meHtoTo - Auto 50% 1 ro 3aTBOpeTe.

1 1: 3awlo usmepsare HanpPeXeHMeTO Ha 6atepuaTa UAK APYro NOCTOAHHO
HanpexeHue 6e3 popma Ha ebaHata? O: CUrHambT 3a HaNPEXEHWEeTOo Ha 6aTepusTa
e cTabuneH NOCTOSIHEH curHan, Toi HaMa oopMa Ha BbIHATA, B peum Ha
NOCTOSIHHOTOKOBA Bpb3Ka U C/Ief, TOBa peryanpaiite BEPTUKANHATA YyBCTBUATE/HOCT,
Lie MMa Bb3XOAALL0 UK HU3XOAALLO n3mecTBaHe Ha npaBaTta IMHUA, aKo TOBa €
NPOMEHINBOTOKOBA BPb3Ka, KaK e peryaupaHa, HAMa coopma Ha BbMHaTa.

1 2: 3awo namepsame BbaHa ot 220 V npwu 50 Hz?

O: AKO OCUMNIOCKOMbBT MOKa3Ba HUCKOYECTOTEH curHan c yectota 50 Hz, yectortata Ha
anckpeTusaumsa Tpsbea fa e mHoro HACKA, 3a Aa ce yN0BU CUTHaNbT ¢ yectota 50 Hz. Ako
yectotata Ha AMCKpPeTU3aumsi € HUCKa, OCLMIIOCKOMbBT e npemuHe B CbCTOAHME Ha
M34aKBaHe, taka ye Lie MOKaxe "cmaHa Ha KapTaTta". BCUUKM OCLIMAOCKONM B CBETA Lie
CMEHSAT KapTuTe c1 npu 3mMepBaHe Ha 50Hz curHanu, a He 3aLLOTO CaMUAT OCLMIOCKOMN e
3acefHan
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1 3: 3allo nukoBaTa croiHocT Ha VPP e no-ronsiMa ot 600 V, a He o1 220V uamn 310V,
KoraTo ce M3MepBa popmata Ha HanpPeXeHNEeTOo Ha OBLLUMHCKO eneKkTpo3axpaHBaHe?

O: 220V rpafcka MoLHOCT € CUMETPUYEH MPOMEHIINB CUrHaA, NOJOKUTENHOTO NMUKOBO
HanpexeHne (MakcumariHa croitHoct) e +310V, OTPULATESIHOTO NMKOBO HamnpexeHue
(MUHUMarnHa croliHoct) e

-310 V, Taka 4ye nukoBaTta ctolHocT e 620 V, napameTbpbT Ha MPEBKMIOYBaAHE e
edeKkTMBHaTa cToiHocT. Mo ToBa BpeMe YeCTO Ce MOCoYBa, Ye HanpexeHmeTo e 220V,
edeKTMBHATA CTOMHOCT Ha OOLLMHCKOTO HanpexeHue Bapupa ot 1 80 go 260 V, Taka ye
nvkoBaTa CTOMHOCT Ha VPP e B AnanasoHa 507-733v

14: 3awWo M3MepeHOTO HanpexeHue 220 V He e CTaHAapTHa CMHYCOMAANHA BbJHA,
MMa 1 U3KpuBABaHe?

O: KaTo usano s rpagckata Mpexa uMa 3aMbpcsiBaHe v noseye XapMOHULM OT BMCOK
nopaabK. Tean XapMOHULM we ce NPOSABAT B M3KPUBEHA CUHYCOMAANHA Bb/HA M HOPMarHo
ABEHVE Ha CynepnosvLma KbM CUHycoMAanHa BbaHa. KaTo uano rpagckata enekrpudecka
Bb/IHA € U3KPMBEHA U HAMAa OTHOLLEHWE KbM CaMWUSA oCLMAOCKON.

1 5: 3awo Ha ekpaHa 6e3 BxoAeH curHan MMa TonsIMO uamectsaHe mexay 6asoBarta
NnHWA (0 V) n nasaTta cTpenka (MHAMKauma 3a 0 V)?

O: Mbpso n3BageTe coHgarta, Crief ToBa KNMKHETE BbpXy 6yToHa [meHio], otuaete Ha
[kanubpuparne Ha GasoBaTa NWHUS], cried ToBa HatucHeTe GyToHa OK u M34akanTe
kannbpupaHeTo Ha [la 3aBbpLUY, 6a3oBaTa IMHKA U CTpenKaTa CbBnagarT.

16: 3awo HanpexeHMeTo Ha curHana Hag 5 MHz ce M3MepBa cbC 3HAYUTENHO
3aTUXBaHe, a WMPUHATA Ha YeCcTOoTHaTa NIeHTa e camo 5 MHz?

O: Npu n3mepBaHe Ha 5 MHz u noseye e HeobxoaMMo [a NpemecTuTe coHaarta Ha 10x
npeobpasyBaHe, a OCLUMNOCKONDBT TPAGBA A3 6bae HAacTpoeH Ha 1 0x pexum Ha BbBexXaaHe,
TbW KaTO coHgaTta Ha ocumnockona MMa KanauuteT A0 1 00-300pf, KOETO e FONsIM Kanaumtet
3a BUCOKOYECTOTEeH curHan! CUrHanbT e CWUMHO 3aTuxHan, KOrato € npemuHan npes
coHAaTa KbM BXOAHMWSA Kpal Ha ocuuiocKona, a eKBMBarieHTHaTa YecToTHa neHTa e 5
MHz. Taka ue, 3a aa ce 6anaHcupat ctotuumTe PF Ha MPOBOAHUKA HA coHAaTa, BXOOHUSAT
Kpai Ha MPOBOAHUKA Ha coHaaTa e 6bae ocuuavpaH AeCeT nbT (MPEBKIIYBATENAT e
Ha 10x), Taka ye Te3u ctoTvum PF Kanauutet Ce M3MoNn3BaTt camo 3a banaHcupaHe Ha
cbnpotusaeHneTo. B To3u MOMEHT LUMpoYMHaTa Ha YecToTHaTta neHTta e 1 00 MHz.
OO6bpHETE BHUMaHMWE, ye MOXe A3 ce M3Moa3Ba caMo NoAcoHAaTa 3a 100 MHz

o6LM MeToam 3a M3nuTBaHe Ha Bepurata

l/lamepBaHe Ha HanpexeHneTo Ha 63TepVIﬂTa WU Ha NOCTOAHHUA TOK

M36op Ha npeasKa: HanpeXxeHMeTo Ha batepuaTa obMKHOBEHO e MOA 40 V, a APYroto
HanpexeHne Ha NOCTOSHHMSA TOK € HECUTYPHO, Taka Ye e Heobxoaumo Aa Ce peryavpa
npepaskaTa cnopef, AeNCTBUTENHATA cuTyaums. AKO
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e no-sucoka ot 40 V coHaaTa 1 OCLIMMOCKOMLT Ca HACTPOEHM Ha €AHO U CbLLO Npeobpa3syBaHe).

1: MbpBO, OCLMMOCKOMBLT Ce HACTPOVBa B PEXUM Ha aBTOMATUYHO CTapTupaHe (PeXUMbT
Ha aBTOMAaTM4YHO CcTapTupaHe e Mo nogpasbupaHe cnep cTapTVpaHe) U PeXuMbT Ha
aBTOMaTM4YHO CTapTUpaHe Ce U3Mon3Ba 3a TecTBaHe Ha CWrHana Ha uvkbna
(NOCTOSIHHOTOKOBOTO HanpeXeHne NPUHaANEXN Ha NEePUOANYHNSA cUrHan).

2: YMHOXWUTENAT Ha coHpaTa Ha OCLMIOCKOMa € HacTpoeH Ha CboTBeTHaTa CTbrka
(cToHoCTTa no noapasbupaHe e 1x cnep ctapTupaHe).

3: PeXuMbT Ha CBbp3BaHe Ha OCLIMIOCKOMNa € HACTPOEH Ha PEXUM Ha CBbp3BaHe Ha MOCTOSIHEH TOK.
4: MocTaBeTe coHpaTa W NPeBKIOYeTe MPEBKIOYBATENs Ha ApbXKaTa Ha coHaaTa Ha
cbOTBeTHaTa cTeneH. 5: Ye 6aTepusATa e 3axpaHeHa UMM Ye Ha M3XoAa MMa NOCTOSIHHO .

6: CBbpXeTe knemata Ha coHAaTa KbM OTpuLATENHUS enekTpoA Ha akymynatopa uim
oTpuLAaTeSIHNS NOCTOSIHEH TOK, @ COHAATa - KbM akymynatopa Ui nonoXuTenHUs nomnoc
Ha MOCTOSIHHUS TOK.

7: HaTucHeTe BeaHbX GyToHa [auto], e ce nokaxke enekTPUYECKUST CUrHaM 3a NOCTOSIHEH
Tok. Cnen ToBa norneaHeTe napameTbpa Ha cpeAHaTa CTOMHOCT. Ye HanpeXeHWeTo Ha
6aTepusta Unu Opyro MOCTOSIHHO HamnpeXeHue NPUHaANEeXU KbM MOCTOSHHWUSI CUrHam u
dopmMa Ha BbMHAaTa, @ CaMo NMHUA C 3MECTBaHe Harope 1 Haforny, a NKoBaTa CTOMHOCT
1 YyecToTaTa Ha To3n curHan ca 0

W3vepBaHe Ha kpucTanHuTe BUGpaumm

M3bop Ha npedaBka: KPUCTANHWUST OcLMnaTop IECHO crvpa da TpenTu, korato ce cOrbeka ¢
KanauuTeT. BxogHusT kanauuteT Ha coHpaTta 1x e go 100-300pf, npeo6pasyBaHeTo 10x e
okono 10-30pf n npu npeobpasyBaHe 1x NecHo cnupa TpenTeHeTo, Taka Ye e HeobxoaMmo
fa ce 3apape npeobpasysaHe 10x, T.e. M coHpaTa, M ocuunockonbT TpsibBa Aa ce
npeeknoyaT Ha npeobpasyBaHe 10x (M coHpaTa, M OCLMMOCKOMBT Ca HACTPOEHM Ha
npeobpasyBaHe 10x).

1: MbpBO, OCUMNOCKONBT CEe HAacCTpPOMBa B PEXMM Ha aBTOMaTUYHO CTapTUpaHe (PeXUMbT
Ha aBTOMaTWYHO CTapTUpaHe e Mo noapa3bupaHe criell CTapTUpaHe) U PEeXMMbT Ha
aBTOMaTWYHO CTapTUpaHe ce M3Mofi3Ba 3@ TecTBaHe Ha MepUOAWYHMSE  curHan
(cvHycompanHata BbMHA Ha  KPUCTAnHWUS  PE3OHaHCEH CWrHam npuHagnexu KbM
nepuoanYHUS curHan).

2: YMHOXWUTENAT Ha COHAAaTa Ha OCLMOocKona e HacTpoeH Ha 10x (cnea cTapTupade, no
1x dienp@¥dypaHe
3: PexxumbT Ha CBBbp3BaHe Ha OCLUIOCKoNa € HaCTPOeH Ha PEeXUM Ha
ABLRRAHBEATPOHGEME T npesknioveTe npeBKMiouBaTens Ha OpbXKata Ha coHgata B
nonoxexwe 10x.
5: YBepeTe ce, Ye KpucTanHaTa nrioya e BKIoYeHa 1 paboTu.
6: CebpkeTe KnemaTa Ha coHAaTa KbM 3a3eMsBaluMs MPOBOAHWMK Ha nnaTtkata Ha
KPUCTanHUA reHepaTop (OTpuLiaTeneH MOJIIOC Ha 3axpaHBaHETO), U3BaZJETE Kanaykata
Ha coHfaTa U BbTpe MMa BPbX Ha Urna, KOWTO pokocBa eauwH OT ndToBETE Ha
KpUCTarHUs reHepaTop.

aTVBHOMRCB3 ISR 6FRIANFAUILIR i!?ﬁ@ﬁﬂﬁﬁmeTeTMMWha"'E‘ﬂnHé‘ﬂiDR&%MpauMﬁ’re
pwmeq:rewimpmamasmepa Ha pbopmata Ha ne K ronam,

BbJIHATa Cc nomMoLlTa Ha Kon4yeTo ﬂa
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M3mepsare Ha MOS tpbb6a unm IGBT LIUM curHan

M360p Ha ckopocTHa kyTusi: HanpexeHueTo Ha LM curiana Ha MOS Tpbbata 3a AvpekTHO
3aaBuxBaHe unn IGBT o6ukHOBEHO e B ananasoHa 10v-20v, ynpaBnsBalmsT curHan Ha
npeaHoTo cTbnasno Ha LM cbLio obukHoBeHO e B avanasoHa 3-20v, a MakCUMarHuUsT Tect
o1 40V B 1x ckopocTHaTa Kytus e goctatbyeH. CnenosaTenHo e AoCTaTbyHO [a ce TecTBa
curHansbT PWM ¢ npeobpasyBaHe 1x (CoHaaTa M OCUMIOCKOMbT Ca HAaCTPOEHM Ha
npeobpa3sysaHe 1x).

1: TbpBO, OCLMIIOCKOMBT Ce HAcTpoMBa B PeXWM Ha aBTOMATUYHO CTapTMpaHe
(PeXnMbT Ha aBTOMATU4YHO CTapTMpaHe e Mo noapasbupaHe cnep ctapTupaHe) u
PEXMMBT Ha aBTOMaTW4HO CTapTUpaHe Ce M3Mon3Ba 3a TecTBaHe Ha curHana Ha
uukbna (LM npuHagnexuy kbM curHana Ha uvkbna).

2: YMHOXWTENST Ha OCLMIIOCKONCKaTa COHAA e HacTpoeH Ha 1x npeobpasyBaHe (No
nogpasbupaHe e 1x npeobpasyBaHe cnen

uscTpeneaHe)

3: PEXMMBT Ha CBbP3BaHE Ha OCLMIIOCKONA € HACTPOEH Ha PEXUM Ha CBbP3BaHe Ha MOCTOSIHEH TOK.

4: MNocTaBeTe coHaaTa v NPeBKNYETE NPEBKIIOYBATENSA Ha ApbXKaTa Ha coHaaTa B
nonoxexue 1x 5: YBeperte ce, 4e ocHoBHaTa nnatka PWM mma naxon 3a PWM curHan

B TO3V1 MOMEHT.

6: MpukpeneTe coHaaTa KbM nontoca S Ha Tpvbata MOS 1 coHpgaTa kbM nostoca g Ha
Tpbbata MOS.

7: HatucHeTe BegHbx GyToHa [auto], 3a ga nokaxete namepeHata UMM dopma Ha
BbfHaTa. Ako hopmaTa Ha BbrfiHaTa € TBbpAe Manka wnu TBbpae ronsiMa creg
aBTOMaTU4yHaTa HacTpoiika, pa3MepbT Ha hopmaTa Ha BbiHaTa MOXe Aa ce perynupa
PBYHO C NomMoLuTa Ha

M3vepBaHe Ha 13X0AHWA CUTHaI Ha reHepaTopa Ha curHanm

M360p Ha NpefaBka: U3XOAHOTO HaMPEeXeHUe Ha reHepaTopa Ha curHanu e B guanasoHa 30 V,
a MakcumarnHaTta TecTtoBa CTOWHOCT Ha 1x npedaBka e 40 V, Taka 4e u3xoabT Ha
reHepaTopa Ha TecToBuM curHanvM e B 1x mpegaska (CoHgaTa M OCUMIOCKOMbLT ca

HacTPOEHM Ha 1X npefaska).
reHepaTopbT Ha CUTHANN NPUHAANEXW KbM NEPUOANYHUS CUTHaI).

2: YMHOXWTENST Ha OCLMIOCKONCKaTa CoH/Aia € HacTpoeH Ha 1x npeobpasyBaHe (Mo
nogpasbupaHe e 1x npeobpasyBaHe crieq

n3cTpenBaHe)

3: PeXumbT Ha CBbp3BaHe Ha OCLMIOCKOMNA € HAaCTPOEH Ha PEXWM Ha CBbP3BaHE Ha NOCTOSHEH TOK.

4: TocTaBeTe CoHAaTa 1 NPEBKIOYETE NPEBKIIOYBATENSA HA ApbXKaTa Ha CoHAaTa B
nonoxexue 1x 5: YBeperte ce, 4Ye reHepaTopbT Ha CUTHAnNW € BKINYEH 1 Npeaasa
curHan.

6: CebpxeTe Knemata Ha coHAaTa KbM YepHaTa Khnema Ha umaxogHata fuHWS Ha
reHepatopa Ha curHanu, a coHgarta - KbM YepBeHaTa u3xodHa fnMHUA Ha reHepartopa
Ha curHanwu.

7: HaTtucHeTe BegHbx 6yTOHa [auto], we ce nokaxe popmata Ha BbMHaTa Ha u3xoaa
Ha reHepartopa. Ako chopmaTa Ha BbnHaTa € TBbpae Masnka unu Tebpae ronaMa cneg

aBTOMaTMYHaTa HacTpoika, pa3smepLT Ha ¢dopmaTta Ha Bb/iHaTa MOXe fa ce perynpa
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1: MbPBO, OCLMIOCKOMBLT Ce HACTPOIBA B PEXMM Ha aBTOMATUYHO CTapTUpaHe (PeXUMbT
no nogpasbupaHe € pexuM Ha aBTOMaTU4HO CTapTupaHe crieq crapTupade) u
PEXMMbBT Ha aBTOMAaTWYHO CTapTMpaHe ce M3rornaea 3a TecTBaHe Ha MNepuoanyHUs
cvrHan (curHambT, nasaty ot

reHepaTopbT Ha CUTHaMNM NPUHAANEXM KbM NEPUOAUYHUS CUrHaN).

2: YMHOXWTENST Ha OCLMIOCKONCKaTa CoHAia € HacTpoeH Ha 1x npeobpasyBaHe (no
nogpasbupaHe e 1x npeobpasyBaHe creq

n3cTpenBaHe)

3: PeXumbT Ha CBbp3BaHe Ha OCLMIOCKOMNA € HAaCTPOEH Ha PEXWM Ha CBbP3BaHE Ha NOCTOSHEH TOK.

4: TocTaBeTe CoHAaTa 1 NPEBKIOYETE NPEBKIIOYBATENSA Ha ApbXKaTa Ha CoHAaTa B
nonoxexue 1x 5: YBepeTte ce, 4Ye reHepaTopbT Ha CUTHAnNW € BKINYEH 1 Npeaasa
curHan.

6: CebpxeTe knemata Ha coHAaTa KbM 4YepHaTa Khnema Ha umaxogHata fuHWS Ha
reHepatopa Ha curHanu, a coHgarta - KbM YepBeHaTa u3xodHa fnMHUA Ha reHepartopa
Ha curHanu.

7: HaTtncHeTe BeaHbx 6yToHa [auto], we ce nokaxe popmata Ha BbMHaTa Ha u3xoaa
Ha reHepartopa. Ako hopmaTa Ha BbnHaTa € TBbpae Maska unu Tebpae ronaMa cneg

aBTOMaTMYHaTa HacTpoika, pa3smepLT Ha ¢dopmaTta Ha Bb/iHaTa MOXe fa ce perynpa
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M3vepBaHe Ha BuToBa enextpoeHeprusi npy 220 V unn 110 V

M3bop Ha npeobpasysaTten: nbpeBo TpsbBa pAa 3akynute 100x coHpa; 6GuTOBOTO
enekTpuyectBo obukHoBeHo e 180-260V, nukoBoTo HanpexeHue e 507-733V, makcumManHoTo
n3vepBaHe Ha 1x e 40V, Han-Bucokata ctomHocT Ha 10x e 400V, 100x e 4000V, a
cTaHdapTHaTa craHfapTHa coHga e 10x coHaa 3a BMCOKO HampexeHnue W nukoBaTa
cTonHocT Ha 400V moxe Aa 6bae namepeHa camo. CnepoBaTenHo coHgata 100x Tpsioa
[a ce 3axpaHu cama u cref ToBa Aa ce HacTpou Ha npeobpasysaHe 100x, T.e. n coHaaTa,
1 ocumMrockonbT TpsibBa Aa ce npeBkntoyvat Ha npeobpa3sysaHe 100x.

1: I'Ipro, ocuunockonsT ce HaCTpOIZBa B pPeXuM Ha aBTOMaTtU4HO CTapTupaHe (pe)KI/IM'bT Ha
aBTOMaTW4YHO CTapTupaHe e Mo noapasbupaHe crnep CcrapTvpaHe), a pexuMmbT Ha
aBTOMaTMYHO CTapTMpaHe ce u3nomn3Ba 3a TecTBaHe Ha UMKNuyHus curHan (50Hz
[OMaLLHO eNeKTPUYECTBO NPUHAATIEXKM KbM NEPUOANYHIS cUrHan).

2: YMHOXUTENST Ha coHaata Ha ocuunockona e HacTpoeH Ha 100x (cTowHocTTa no
nogpasbupaHe e 1x cnep ctaptTupaHe).

3: PexuMbT Ha CBbp3BaHe Ha OCLMIOCKOMa € HACTPOEH Ha PeXVM Ha

NPOMEHMMBOTOKOBO CBbp3BaHe. 4: MocTaBeTe coHaaTa v npeBkroyeTe

npeBKtoYBaTenNs Ha gpbxkKaTa Ha coHaaTta B nonoxenve 100X.

6: CBbpxeTe knemara Ha coHaaTta 1 coHaaTa KbM ABaTa NPoBOAHVKA Ha JOMALLHOTO
erleKTpnyecko 3axpaHBaHe, 6e3 fAa pasrpaHnyaBaTe NONOXUTENHUS U OTpULATENHUS
rnortoc.

7: HatucHeTe BegHbx ByToHa [auto], 3a Aa BMOMTE MOTOKA Ha ENEKTPOEHEprust B AoMa.
Ako copmata Ha BbnHaTa € TBbpAe Marka Wnu TBbpAe ronsima crieq aBTomaTvyHaTa
HaCTpOI;IKa, pasmMepbT Ha cbopMaTa Ha BbNHaTa MOXe Oa ce perynupa pb4yHO C nomoLlita Ha
6yToHa

M3mepBaHe Ha nyncauu1Te Ha MOLWHOCTTa

M360p Ha : koraTo M3XOOHOTO HanpexeHue Ha 3axpaHBaHeTo e nog 40 V, npegaBkaTa
ce HacTporBa Ha 1x (4 coHaaTa, U OCLUMIOCKOMbT ca HacTpoeHu Ha 1x npeaaska) n 10x (u
coHAaaTa, M OCLMIIOCKOMBT Ca HAaCTPOEHW Ha eaHa 1 cblua , korato ca 40-400 V).

1: TbpBO, OCUMMOCKOMBT Ce HACTpoViBa B PEXWM Ha aBTOMaTUYHO CTapTupaHe
(PEXUMBT Ha aBTOMAaTUYHO CTapTuMpaHe e Mo noapasbupaHe crep crapTupaHe) u
PEXUMBT Ha aBTOMaTUYHO CTapTMpaHe ce M3MNon3Ba 3a TecTBaHe Ha curHana Ha
LMKbNa (MOCTOSHHOTOKOBOTO HanpexeHne NpuHaanexv Ha NepuoanyHnUs curHan).

2: YMHOXWUTENAT Ha coHjaTa Ha OCuMIIocKonma € HacTpPoeH Ha CbOTBETHOTO
npeobpasyBaHe (CTOMHOCTTa No nogpa3bupaHe e 1x cnep cTtapTupaHe).

3: PeXMMbT Ha CBbp3BaHe Ha OCLMIIOCKONA € HAaCTPOEH Ha PEXUM Ha CBbp3BaHe Ha
NPOMEHNUB TOK, PEXWMBT Ha CBbP3BAHE Ha MPOMEHIINB TOK

4: TMoctaBeTe coHpaTa W MpeBKNOYETE MPEBKNIOMBATENS Ha ApbXKAaTa Ha COHAaTa Ha
CbOTBETHATA CTEMNEH.
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5: 3aXpaHBaAHETO € BKITHOYEHO W N3XOAHOTO HaMPEXeHMe e .

6: CBbpXeTe Knemara Ha COHOaTa KbM OTpULATENHWA Kpail Ha 3axpaHBals u3xod, a
coHaaTa € CBbp3aHa KbM MOMIOXKUTENHUA Kpall Ha 3axpaHBalus U3Xog U u3yakante
okoro 3 cekyHau. KoraTo xbrntata nvHWS 1 nsiBaTa nosvuys Ha XbrTaTta CTperka ca B
efHa v cblua .

u3yakaiiTe, [OKaTo NO3NLMSATA € B CHLIOTO MONOKEHME,

7: HaTvcHeTe BeaHbXx ByToHa [auto], 3a Aa nokaxeTe MyncauumTe Ha MOLHOCTTA.

ViamepBaHe Ha MowHOCTTa Ha HBEPTOpa

M36op Ha : M13xogHOTO HanpexeHue Ha MHBEpTOopa e NofobHO Ha ToBa Ha ENEeKTPUYECTBO, C
n1KkoBo HanpexeHue Hag SO0V, kaTo Hali-BUCOKOTO M3MepeHo HanpexeHue e 40 V 3a 1X; 400
V 3a 10X 1 4000 V 3a 100X. CtaHgapTHaTa coHaa no nogpasbvpaHe € coHaaTta 3a BUCOKO
HanpexeHue 10x 1 nukoata ctonHocT oT 400 V moxe aa 6bae nsmepeHa camo Npy Haii-
Bucokara. Mopaawn ToBa Tpsbea Aa ce ocurypu camata coHga 100x 1 cnep ToBa Aa ce
HacTpou Ha npeaaska 100x, T.e. ocumnockonbT Aa ce NpeBknioun Ha npeaaska 100x.

1: TbpBO, OCUMMOCKOMbLT CE€ HacTpOBA B PEXUM Ha aBTOMAaTUYHO CTapTupaHe (Mo
nogpasbupaxe).

e pexMMbT Ha aBTOMATWYHO CTapTUpaHe crief CTapTupaHe), a pPeXuMbT Ha
aBTOMaTUYHO CTapTUpaHe ce W3Mon3Ba 3a TeCTBaHe Ha NepUOAUYHUSI CUrHan
(curHambT, Msnusall oT MHBEPTOPA, NPUHAANEXM KbM NEepUoaNYHUSA curHarn).

2: YMHOXWUTENAT Ha coHaaTa Ha ocLunockona e HacTpoeH Ha 100x (cToiHoCTTa no
nogpasbupaHe e 1x Ha

n3cTpensaHe)

3: PeXMMbT Ha CBbP3BAHE Ha OCLMIIOCKONA € HAaCTPOEH Ha PEXMM Ha

CBbp3BaHe Ha NOCTOsAHEH TOK, 4: MocTaBeTe coHAaTa v NPEBKIYETE

NpeBKInoYBaTens Ha ApbXKkaTa Ha coHaata B nornoxexue 100X. 5:

MpoBepeTe Aanu MHBEPTOPBLT € BKIOYEH M Aani U3XOAHOTO

HanpexeHne e HarnmyHo.

6: CebpikeTe Kriemara Ha CoHaaTa U CoHaaTa KbM U3XOLHWS Kpaii Ha MHBepTopa, 6es fa
pasrpaHu4aBaTte nonoXUTENHUTE U OTPULLATENHUTE NOJHOCH.

7: HatucHeTe BegHbXx OyToHa [auto], 3a Aa ce nokaxe dopmarta Ha BbrHaTa Ha
nHBepTopa. Ako chopmaTta Ha BbfHaTa € TBbpAe Marnka unv TBbpae ronsma cnepg
aBToOMaTMyHaTa HacTpolika, pa3vMepbT Ha ¢opmata Ha BbiHaTa MOXe fAa ce
perynvpa pbyHO ¢ nomolLTa Ha
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V|3MepBaHe Ha ycunsaTen Ha MOLWHOCT UK ayAino CUTHanN

M360p Ha : /13X0aHOTO HanpexeHue Ha ycuneaTens Ha MOLLHOCT 0bukHoBeHo e nof, 40 V u e
noctatbyeH MakcumaneH TecT oT 40 V npu npeobpasysaHe 1x (M coHaaTa, u
OCLMIOCKOMbT Ca HacTpoeHu Ha npeobpasysaHe 1x).

1. lMbpBO 3apaiiTe ocuurnockona B PeXWM Ha aBTOMaTM4HO CcTapTupaHe (Mo
nogpasbupaHe e pexMM Ha aBTOMATUYHO CTapTUpaHe crieq CTapTupaHe).

2: YMHOXWUTENAT Ha COHAATa Ha OCLMIIockona e HacTpoeH Ha 1x (cnep ctapTupade, no
noapasbupaHe

knac 1x).

3: PeXMMbT Ha CBbP3BaHE Ha OCLMIIOCcKona € HAaCTPOEH Ha PEXIM Ha CBbP3BaHe Ha MPOMEHIUB TOK.
4: MocTaBeTe coHAaTa 1 NPeBKIYeTe NPeBKOYBaTENS Ha ApbXKaTa Ha coHaaTa B
nonoxexue 1x 5: MpoBepeTe Aanu ycunBaTensT € BKIHOYEH U Janu U3nbyBa
ayauocurHanm.

6: CebpxeTe ckobaTta 1 coHaaTa KbM M3XOAHWS Kpaii Ha 2-Te MHUK Ha ycuneaTens 6e3
pasgenuTternHa crnocobHocT

Ha MONOXWUTENHUTE U OTpULIATENHUTE MOSIHOCK.

7: HatucHeTe BeaHBbX ByTOHA [auto], 3a Aa ce nokaxe hopmata Ha BbhHaTa Ha UHBepTOpa.
Ako

cneq aBTomaTMyHaTa HacTpoika doopmaTta Ha BbiHaTa e TBbpae Marnka uim ronsma,
pa3MepbT Ha hopmaTa Ha BbniHaTa MoXe Aa ce perynupa Pb4YHO ¢ nomolyTa Ha
KonyeTo.

M3mepBaHe Ha KOMyHUKaLWMOHHWS CUTHaM Ha NpeBO3HOTO CPeACTBO / CUrHana Ha WwiuHata

M360p Ha npeaaBka: KOMYHUKALMOHHUST CUrHan Ha aBToMobuna 06MKHOBEHO € Mo-Manbk OT
20V, a MakcumanHuaT Tect 3a 1x npegaska € 40 V, Taka Ye e JOCTaTbyYHO fa ce TecTea
KOMYHUKaLIMOHHWUAT CUTHaM Ha asToMoburia ¢ 1x npeaaska (M COHAaTa, u OCLMIOCKOMLT Ca
HacTpPOeHM Ha 1x npeaaska). 1: [MbpBO, OCLMMOCKOMbLT C& HACTPOVBa Ha HOPMarieH PeXxuM
Ha 3ageuncTBaHe (cnep 3afgeicTBaHe peXXMMbT Mo nogpasbupaHe e aBToMaTuyeH peXxum
Ha 3apencTBaHe). HopmanHusaT pexxvm Ha 3afeincTBaHe ce M3nonsea crneuyanHo 3a
n3MepBaHe Ha HenepuoanyeH LMdpoB curHan. Ako ce U3non3sa PEXMM Ha aBToOMaTUYHO
3afeicTBaHe, He € Bb3MOXHO [1a Ce 3acHeMe HenepuoanYeH curHar.

2: YMHOXUTENAT Ha COHAATa Ha OcLMIOCKoNa € HAacTpoeH Ha npeobpasysate 1x (1x e
CToMHOCTTa No noapasbupaHe cnep craptupare). 3: PeXXMMbT Ha CBbp3BaHe Ha
OCLMITOCKOMa € HacTPoeH Ha pexum Ha cBbpasaHe AC. 4: MNocTaeeTe coHaarTa u
NPEBKIoYETE NPEBKIIOYBATENS Ha APbXKaTa Ha coHAaTa B noroxexve 1x.

5: CBbpxeTe knemarta Ha coHpaTa M coHAaTa KbM [ABETE CUrHanHW NUHUK Ha
KOMYHUKaLMOHHATA JINHWS, HE3aBMUCUMO OT MOMNOXWUTENHWUSA U OTPULATENHUS CUrHarn.
AKO MMa HSIKONKO CUrHamnHu nuHun, TpsibBa nNpeaBapuUTEnHO Aa OLEHUTe curHanHarta
NUHUS UnNu ga ce onutate ga usbepeTte ABE OT TSAX 3a MHOIMOKpaTHO TecTBaHe. 6:

YBepeTe Ce, Y& B TO3M MOMEHT MMa KOMYHUKaLMOHEH CUrHan Ha KOMyHMKaLI,I/IOHHaTa
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JINHWA.
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7: 3apaiiTe BepTuKarnHarta 4yBCTBUTENHOCT

Ha 50 mV 8: 3apavite BpemeBaTa 6a3a

Ha 20us

9: Hatuctete BeaHbx 6yToHa [50%).

10: AkO No KOMyHUKaLMOHHATA NIMHUSE UMa KOMYHMKaLMOHEH CUTHaI, OCLMIIOCKOMbT Le
ro yrnoBu v Lie o rnokaxxe Ha ekpaHa. Ako He Moxe Ja 6bhe ynoseH, onuTaiTe da
HacTpouTe BpemeBaTa 6asa (1ms-100ns) 1 TPUrepHOTO HamnpeXeHne (3ereHarta cTperka)
Ha HSAKOIKO MbTU

MamepBaHe ¢ MHbpayepBeH AMCTaHLMOHEH MPUEMHMK

/1360p Ha : MH(PAYEPBEHUAT curHan Ha AUCTaHLWMOHHOTO ynpaBreHne obukHoseHo e 3-5 V, a
MakcMmanHusT TecT 3a 1x npepaska e 40 V, Taka Ye e JoCTaTbyHO Aa ce TecTsa
KOMYHUKALMOHHUSAT curHarn Ha MpeBO3HOTO Cpeactso € 1x npedaska (M coHpata, u
OCLIINOCKOIMBLT ca HAacTpoeHM Ha 1X npepaBka).

1: MbpBO, OCUMMOCKOMBLT Ce HACTpOViBa Ha HOpMareH peXxuM Ha 3adercTBaHe (creg
3apeiicTBaHe, Mo noApa3bupaHe € aBTOMATWYEH pEXUM Ha 3ageiicTBaHe).
HopmanHusiT pexuMm Ha 3apelcTBaHe Ce M3MonssBa CcrneuuanHo 3a M3MepBaHe Ha
HenepuoanyeH UMdpoB curHan. AKO PEXMMbBT Ha aBTOMATUYHO 3adeiicTBaHe He e B
CbCTOSiHME fAa YrOBM HEMEepuOAUYHWUA CUrHam, CUrHanbT OT  WHgpaYepBeHOTO
[OMCTaHUMOHHO YNpaBneHue NPMHAANEXM KbM HenepuoanyHus UMMpOB koaupall, curHarn.

2: The (cToiHocTTa no noapasbupaHe e 1x cnen crapTupaHe).

3: PeXvMbT Ha CBbp3BaHe Ha OCLIMIOCKOMNa € HAaCTPOEH Ha PeXVM Ha

CBbP3BaHe Ha NoCcTosiHEH Tok. 4: MNMocTaBeTe coHAaTa v NpeBKIoYeTe

npeBKrtoYBaTeNs Ha ApbXkaTa Ha coHaaTa B MOMoXeHue 1X.

5: CBbpiKeTe KrnemaTa Ha CoHAaTa KbM 3a3eMeHuWst Kpai (oTpuuaTterneH) Ha nnaTtkata Ha
MH(ppayepBeHNst MPUEMHUK, @ COHAATa - KbM NWHA 3a AaHHW Ha MHpayepBeHus
NPUEMHVK.

6: 3apaviTe BepTUKanHaTa YyBCTBUTENHOCT Ha

500 mv 7: 3apanTe BpemeBata 6a3a Ha 20us

8: 3aBbpTeTe YepBeHaTa CTpesika Ha crycbka B NsiBaTa NO3MLMSA Ha XbnTaTa cTpenka u Ha
pascTosiHne NpubnuanTenHo 1 ronsima mpexa.

9: B T031 MOMEHT MHbpayepBeEHUST curHan 3a npuemMaHe Ha kocaTa ce uanpawia oT
[AVCTaHUMOHHOTO ynpasrneHue n hopmaTa Ha BblHaTa ce NosiBsiBa Ha ocLumnockona.
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M3amepBaHe Ha BepuraTa Ha ycunBearens C NoMOLLTa Ha CEH30pu (TeMnepaTypa, BNaXHOCT,
HansraHe, 3ana v ap.)

M3bop Ha npepaBka: curHambT Ha AaTyvka obukHoBeHO e AoCTa cnab, npubnuantTenHo
HSAKOJIKO MunmBonTa. To3n cnab curHan He Moxe Aa Obae 3aceveH AMPEKTHO C OCLMIIOCKON.
Ha ocHoBHaTa nnaTtka Ha To3u npeoGpasyBaTen MMa Cekuusi 3a ycurnBaHe Ha curHana.
KoraTo ce Hamepu W3XOAHWAT Kpal Ha ycuneaTess, OCLMIIOCKOMbT MOXe Aa uamepw
curHana crnep ysenuyenve. Toll Moxe Ja ce uanonssa npu npeobpasyBaHe 1x (1 coHpaTa, u
OCLIMNOCKOMbT Ca HaCcTPOeHU Ha npeobpasysaHe 1x).

1: MbpBO 3apaliTe ocuMnockona B PeXMM Ha aBTOMaTUYHO cTapTupaHe (no nogpasbupaHe
€ pexuM Ha aBTOMaTU4HO CTapTUpaHe cref ctapTvpaHe).

2: YMHOXUTENAT Ha coHpaTa Ha ocuunockona e HacTpoeH Ha npeobpasysaHe 1x (cnep
cTapTupaHe CTOMHOCTTa Mo nogpas3bupaHe e 1x) 3: PexumbT Ha CBbp3BaHe Ha
OCLIMNOCKONa € HAaCTPOEH Ha PeXUM Ha CBbP3BaHe C MOCTOSIHEH TOK.

4: MocTtaBeTe coHAaTa v NPEBKIOYETE NPeBKIOYBaTENs Ha ApbXKKaTa Ha coHAaTa B MONOXEHWE
1x.

5: CBbpxeTe knemaTa Ha coHaata KbM 3aseMsiBallys Kpal Ha OCHOBHaTa MNnoya Ha
ceH3opa (oTpuuaTenHo 3axpaHBaHe), HamepeTe U3XO4HUS Kpal Ha ycuneaTtenHara 4yacT u
CBBbpXeTe CoHAaTa KbM U3XOAHUS Kpaii.

6: HacTpovite BepTUKanHarta 4yBCcTBATENHOCT Ha 50 mV.

7: Hactporite BpemeBaTa 6a3a Ha 500 ms n BbBeaeTe pexum Ha 6aBHO ckaHupaHe Ha
ronsamara Bpemesa 6asa 8: [pemecTeTe OCHOBHATa NMHUA KbM JonHaTa cTpaHa

9: AKO curHamHaTta NMHUS Ce MOsIBU B ropHaTa 4acT, BepTvKanHaTa YyBCTBUTENMHOCT Lie
6bae HamaneHa, koeto e 100 mV, 200 mV, 500 mv # T.H., OTHOBO KOraTo akTyanusnpaHusT
curHan oTascHo He 3anoysa oTrope (0BMKHOBEHO 3a NpeanoYnTaHe B cpedaTta Ha ropHata
1 [oriHaTa yacT), curHambT, NOMyYeH OT CceH3opa, Moxe Aa 6bae oTKpUT

[LocTaBumk/gncTpubyTOp
Sunnysoft s.r.o.

Kovanecka 2390/1a
190 00 Mpara 9 Yewwka
peny6nuka
www.sunnysoft.cz
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Product _
instructions

Two in one digital oscilloscope

YOUR GOOD TEST TOOL


http://www.sunnysoft.cz/

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 1Hz, 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

Serious warning !

WO 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

Solemnly remind

the bandwidth of 1x probe is 5MHz, and the bandwidth of 10x probe is 100MHz.
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 5MHz. 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 T00MHz bandwidth or above can be used

Interface function indicator diagram
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: Run pause indicator

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

: Background grid tick marks

: Waveform data of channel 1

: 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

U W=
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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 indicati

A AV & 4

/

o RRERRS -

=9 &P =9 =9 =0
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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
© Sunnysoft s.r.o., aucTpubytop


http://www.sunnysoft.cz/

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

Operatiny instructions [(oscilloscope part)

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

Analysis of common problems

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 5MHz 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 100MHz.
Note that only the supporting 100MHz 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, 500mv, 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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Osciloscop digital de birou

FNIRSI-1014D

Instructiuni de utilizare
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Prezentarea produsului

FNIRSI-1014D este un osciloscop si generator de semnal doi in unu lansat de FNIRSI cu
caracteristici extinse si caracter practic ridicat. Este un osciloscop de banc cu doua canale
rentabil pentru industriile de intretinere si cercetare si dezvoltare. Osciloscopul are o rata de
esantionare in timp real de 1GSals, o latime de banda analogicd de 100MHz* 2; functie
completa de declansare (single-ended/normal/automat), poate fi utilizat in mod liber atat
pentru semnal analogic periodic, cat si pentru semnal digital aperiodic; generator de
semnal Tncorporat cu functie DDS si iesire originala de taiere (@ 2.5VPP), pasul tuturor
semnalelor este de 1Hz, suportd 14 tipuri de semnal de functie standard si semnal de
tocare personalizabil, dispozitivul de iesire de tocare capteaza o parte sau toate
semnalele complexe masurate de osciloscop ca semnal de iesire al generatorului de
semnal, care poate stoca pana la 1000 de semnale de tocare personalizate; Modulul
de protectie de Tnalta tensiune incorporat poate rezista la o tensiune continua de pana
la 400V, fara a trebui sa va faceti griji cu privire la accidentul de ardere a osciloscopului
cauzat de sonda care nu se deplaseaza la angrenajul 10x. Modul de derulare a bazei de
timp mare, care poate monitoriza schimbarea lenta a nivelului; echipat cu un declansator
eficient automat, auto-adaptiv cu un singur buton , , 75%, care poate afisa forma de unda
masurata fara ajustari complicate; afisajul este echipat cu un afisaj LCD de inalta rezolutie
de 7 inch 800 * 480; functia de masurare a cursorului, care poate citi manual parametrii de
amplitudine si frecventa fara a citi unitatea si cantitatea de scara in fundal si fara
conversie Pentru a obtine direct varful si frecventa; +Capturd de ecran extrem de
convenabila si functia de stocare a formei de unda, spatiu de stocare incorporat de 1 GB,
poate stoca pana la 1000 de capturi de ecran 1000 de grupuri de date de forma de unda,
procesul de stocare este simplu si rapid, salvati forma de unda curentd, faceti clic pentru a
salva datele curente, foarte convenabil; manager puternic de imagini de forma de unda,
suport pentru vizualizarea miniaturilor, afisarea, vizualizarea detaliilor Functiile de
intoarcere a , stergere si zoom, micsorare si mutare a formei de unda sunt potrivite pentru
analiza secundara. Corpul este echipat cu o interfatd USB care poate fi conectata la un
computer pentru a realiza partajarea ecranului personalizat si a imaginilor computerului,
care este potrivita pentru analiza secundara; functia de afisare grafica Lissajous poate fi
utilizatd pentru a compara si judeca amplitudinea, frecventa si faza a doua grupuri de
semnale; functia de afisare FFT poate estima aproximativ componenta armonica a
semnalului; functia de afisare grafica Li Shayu poate fi utilizata pentru a compara si judeca

amplitudinea, frecventa si faza a doua grupuri de semnale;

1: Atunci cand doua canale sunt utilizate simultan, bomele de impaméntare ale ambelor sonde
trebuie conectate impreuna. Este strict interzisa conectarea terminalelor de impamantare

© Sunnysoft s.r.o., distribuitor 2


http://www.sunnysoft.cz/

bornele ambelor sonde la potentiale diferite, in special la potentiale diferite ale
bornelor dispozitivelor puternice sau 220 V. In caz contrar, placa de bazad a
osciloscopului se va arde. Deoarece cele doua canale sunt impamantate impreuna,
conectarea la potentiale diferite va duce la un scurtcircuit al firelor interne de
impamantare ale placii de baza, iar acest lucru este valabil pentru toate
osciloscoapele;

2: Intrarea BNC a osciloscopului poate rezista la o tensiune maxima de 400V. Este strict interzis
tensiune de alimentare mai mare de 400V in pozitia sondei 1x.

3: Trebuie utilizata de alimentare originala. Este strict interzisa utilizarea sursei de alimentare
sau a USB-ului altor dispozitive testate. In caz contrar, firul de Tmpamantare al placii de
baza poate fi scurtcircuitat in timpul testului.

4: Pentru a masura semnalele de inalta frecventa si de inalta frecventa, este necesar sa se
utilizeze o sonda 100x (cum ar fi masina de sudura cu ultrasunete, masina de curatat cu
ultrasunete etc.) sau chiar o sonda 1000x (cum ar fi capatul de inaltd tensiune al unui
transformator de Tnalta frecventd, bobina unui aragaz cu inductie etc.).

semnal de inalta tensiune

Reamintire

Latimea de banda a sondei 1x este de 5 MHz, iar latimea de banda a sondei 10x este
de 100 MHz. Daca frecventa de masurare este mai mare de 5MHz, comutatorul de pe
manerul sondei trebuie sa fie comutat in pozitia 10x, iar osciloscopul trebuie sa fie, de
asemenea, setat la 10x. In caz contrar, semnalul va fi foarte atenuat, ceea ce se
intdmpla cu toate osciloscoapele. Deoarece cablul sondei osciloscopului in sine are o
capacitate de pana la 100 - 300pf, ceea ce este o capacitate mare pentru un semnal de
nalta frecventa! Semnalul a fost foarte atenuat atunci cand a trecut prin sonda la
capatul de intrare al osciloscopului, iar latimea de banda echivalenta este de 5 MHz.
Prin urmare, pentru a se potrivi sutelor de PF ale cablului sondei, capatul de intrare al
cablului sondei va fi atenuat de zece ori (comutatorul este in conversie 10x), astfel incat
condensatorul de sute de PF este utilizat doar pentru potrivirea impedantei. In acest
moment, latimea de banda este de 100 MHz. ca pot fi utilizate numai sonde cu o
latime de banda de 100 MHz sau mai mare.
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diagrama indicatorului functiei de interfata

® o 1 2

1: Indicator de suspendare

2: Sageata care indica pozitia x a declansatorului indica faptul ca acesta este punctul x al
declansatorului 3: Semne de control pe fundalul grilei

4: Date privind forma de unda a canalului 1

5: Pozitia de bazé a canalului 1 indica sageata, adica pozitia potentialului 0 V. 6:

Date privind forma de unda a canalului 2

7: Pozitia de baza a canalului 2 indica sageata, adica pozitia potentialului 0 V. 8:

Indicator de baza de timp orizontal

9: Pornirea pozitiei sagetii X in raport cu sistemul de coordonate

10: Baza de timp orizontala se refera la durata de timp reprezentatd de o grila mare in
directia orizontald, care este determinatd de rata de esantionare. Cu céat este mai mare
baza de timp, cu atat este mai lenta rata de esantionare si viceversa.

11: Indicator de stare a declansarii

12: Coloana 6 a parametrilor de masurare, apasati F6 pentru a selecta liber parametrii de
masurare 13: Coloana 5 a parametrilor de masurare, apasati F5 pentru a selecta liber
parametrii de mé&surare 14: Coloana 4 a parametrilor de masurare, apasati F4 pentru a
selecta liber parametrii de masurare
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15: Coloana 3 a parametrilor de masurare, apasati F3 pentru a selecta parametrii de masurare

liber

16: Parametrii de masurare in coloana 2, apasati F2 pentru a selecta parametrii de masurare.

liber

17: Parametrii de masurare in coloana 1, apadsati F1 pentru a selecta parametrii de masurare.

liber

18: Marca panoului de control al canalului 2

19: Modul de legaturé de intrare al canalului 1 are doua optiuni, DC si AC. DC inseamna legatura
DC si AC inseamna legatura AC.

20: Amplificarea sondei canalului 1

21: Marca panoului de control al canalului 1

22: Sensibilitatea verticala a canalului 1 se refera la tensiunea reprezentata de un semn mare
grila in directie verticala.

23: Pozitia sagetii de bazd a canalului 1 in raport cu sistemul de coordonate al sistemului

24: Viteza de miscare atunci cand se lucreazé cu forma de und&, miscarea rapida este
utilizatd pentru reglarea grosiera, iar miscarea lenta este utilizata pentru reglarea

fina.

25: pozitia sagetii de declansare in raport cu sistemul de coordonate al sistemului 26:
indicatorul frontului de declansare, sageatd in sus pentru declansarea frontului ascendent,
ségeata in jos pentru declansarea frontului descendent

Lansator

27: Indicatorul modului de pornire, impartit automat, simplu si normal; automat este pornire
automata, simplu este pornire simpla si normal este pornire normala.

28: steagul barei de control al declansérii

29: canal de declansare, impartit in optiuni ch1 si CH2

Functiile butoanelor

:
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1: Buton de pornire/paus. Faceti clic pe acest buton pentru a intrerupe esantionarea n orice
moment.

2: butonul de reglare automata cu un buton, cand faceti clic pe acest buton, sistemul va
identifica automat semnalul si va seta sistemul la cei mai buni parametri pentru a afisa
aceasta forma de unda.

3: Butonul meniului de functii, faceti clic pe acesta pentru a afisa meniul de functii

4: Buton de captura a ecranului cu un singur clic. Faceti clic pe acest buton pentru a realiza un
instantaneu al intregului ecran si pentru a-| salva automat in memoria interna.

5: butonul de salvare a formei de unda, facand clic pe acest buton va salva toate datele formei
de unda a doua canale in memoria interna.

6: butonul de comutare a cursorului de timp, faceti clic pe acest buton pentru a activa si dezactiva
masurarea cursorului.

functia de ment

7: Apasati butonul de comutare a cursorului de tensiune pentru a activa si dezactiva functia de
masurare

Cursor.

8: Butonul de navigare in sistem

[dreapta] 9: Butonul de navigare in

sistem

10: Butonul de navigare in sistem

[OK] 11: Butonul de navigare

n sistem

12: Butonul de navigare in sistem [stanga]

13: Buton de viteza a miscarii. Faceti clic pe acest buton pentru a comuta intre miscarea rapida si
cea lenta. 14: Buton pentru reglarea pozitiei verticale a canalului 1, rotiti in sensul acelor de
ceasornic pentru a va deplasa in sus, rotiti in sensul invers acelor de ceasornic pentru a va
deplasa in jos.

15: Buton de comutare a canalului. Faceti clic pe acest buton pentru a porni sau opri afisarea
formei de unda.

Canalul 1

16: Butonul panoului de control al canalului 1. Facand clic pe acest buton se vor afisa
parametrii de control referitori la canalul 1, care pot fi selectati cu ajutorul butonului de navigare
sau al butonului de langa acesta.

17: Buton de reglare a sensibilitatii verticale a canalului 1, castig vertical in functie de directie

, reducerea verticala .

18: Portul de intrare a semnalului canalului , intervalul de masurare este de 0 - 40 V varf la
varf, retineti toleranta maxima de 400 V vérf la varf la tensiunea de rezistenta.

19: Buton pentru reglarea pozitiei verticale a canalului 2, rotit in sensul acelor de ceasornic

Tn sensul acelor de ceasomic pentru a va deplasa in sus, in sens invers acelor de ceasomic pentru
avadeplasain jos.

20: Buton comutare canal 2. Faceti clic pe acest buton pentru a activa sau dezactiva
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afisarea formei de unda.
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Canalul 2

21: Butonul panoului de control al canalului 2 Facand clic pe acest buton se afiseaza
parametrii de control legati de canalul 2, care pot fi selectati cu ajutorul butonului de navigare sau
al butonului de 1anga acesta.

22: Buton de reglare a sensibilitatii verticale a canalului 2, castig vertical in functie de directie

, reducerea verticala .

23: Port de intrare semnal canal , intervalul de masurare este de 0 - 40 V varf la varf, valabil

toleranta maxima de 400 V tensiune de rezistenta varf la varf.

24: Sistemul porneste butonul pentru a deplasa pozitia x spre dreapta si in sens invers
acelor de ceasornic spre stanga.

25: un buton pentru a reveni la centru, atunci cand faceti clic, canalul 1,

pozitia verticala a canalului 2, pozitia orizontala a declansatorului x, pozitia verticala a
declansatorului y revine la centru.

26: Butonul pentru setarea bazei de timp se roteste in sensul acelor de ceasornic,

astfel incat baza de timp scade, adica creste cursul pe orizontald, si in sensul invers acelor de
ceasornic, astfel incat baza de timp creste, adica scade cursul pe orizontald.

27: iesire generator de semnal DDS

28: butonul pentru a regla pozitia y a tensiunii de declansare, rotirea in sensul acelor de
ceasornic pentru a va deplasa in sus, rotirea in sensul invers acelor de ceasornic pentru a
va deplasa in jos.

29: Butonul de comutare a modului de declansare, impartit in automat, simplu

si normal 30: Butonul de comutare a marginii de declansare, impartit in

margine ascendenta si descendenta 31: Butonul de comutare a canalului de
declansare, impartit in canal 1 si canal 2

32: butonul de declansare 50%, dupa ce faceti clic pe acest buton, sistemul va seta automat
tensiunea de declansare curentd la , , 75% in functie de caracteristicile semnalului de
declansare 33: butonul de selectie a parametrului de masurare a primei coloane, dupa ce apare
diagrama blocului de méasurare, puteti selecta in functie de butonul de navigare sau de

butonul de langa acesta.
34: buton pentru selectarea parametrilor de masurare in a doua coloana, dupa ce apare

diagrama blocului de masurare, puteti selecta in functie de butonul de navigare sau de
butonul de l1anga acesta.

35: buton pentru selectarea parametrilor de masurare in coloana 3, dupa ce apare
diagrama bloc de masurare, puteti selecta in functie de butonul de navigare sau de butonul
de langa acesta.
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36: buton pentru selectarea parametrilor de masurare in coloana 4, dupa ce apare
diagrama blocului de méasurare, care poate fi selectata in functie de butonul de navigare
sau de butonul de langa aceasta37: buton pentru selectarea parametrilor de méasurare in
coloana 5, apare diagrama blocului de masurare, care poate fi selectata in functie de
butonul de navigare sau de butonul de 1anga aceasta

38: buton pentru selectarea parametrilor de méasurare in coloana 6, dupd ce apare
diagrama bloc de masurare, puteti selecta in functie de butonul de navigare sau de butonul
de langa acesta.

39: Butonul panoului de control al generatorului de semnal, faceti clic pe acest buton
pentru a afisa panoul de control al parametrilor generatorului de semnal, pe care il puteti
selecta cu ajutorul tastei de navigare sau al butonului de 1anga acesta.

40: buton de control al paginii urmatoare pe pagina urmatoare manager de imagine/forma
de unda/chopping
41: imagine / forma de unda / unda tdiata manager buton de control pagina urmatoare [anterior
paginal

42: Butonul de control [sterge] de pe pagina urmatoare a managerului de
imagine/curba/copicare 43: Selectati toate butoanele de control de pe pagina urméatoare a
managerului de imagine/curba/copicare

44: control [return] pe pagina urmatoare a managerului de imagine / forma de unda / taiere
45: Port USB pentru partajarea capturilor de ecran

46: comutator, faceti clic pentru a porni sau opri functionarea

instructiuni de utilizare (parte a osciloscopului)

Deschideti sau inchideti canalul 1 / canalul 2: faceti clic pe butonul ch1]/[CH2] pentru
a deschide sau inchide canalul 1 / CH2 Activati sau dezactivati FFT: faceti clic pe butonul
[conf] sub canalul 1 sau CH2, va fi afisat panoul de control al parametrilor canalului 1 / CH2

canalul 2 si apoi activati/dezactivati FFT utilizand butonul de navigare.

Setarea modului de legatura de intrare: faceti clic pe butonul [conf] de sub ch1 sau CH2
pentru a afisa panoul de control al parametrilor canalului 1/canalului 2, utilizati butonul de
navigare pentru a comuta DC/AC.

Setarea raportului de intrare al sondei: faceti clic pe butonul [conf] in CH1 sau CH2
pentru a afisa panoul de control al parametrilor Canal 1 / Canal 2, apoi utilizati
butonul de navigare pentru a comuta la 1x / 10x / 100x.
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Scalarea progresului: Rotiti butonul mare din coltul din stédnga jos al cadrului vertical
pentru a scala forma de unda a canalului 1 vertical si rotiti butonul mare din coltul din
dreapta jos pentru a scala forma de undé a canalului 2 vertical; rotiti butonul mare din
partea de jos a cadrului orizontal pentru a scala forma de unda a canalului 1 si a
canalului 2 orizontal, in sensul acelor de ceasornic pentru a creste, in sens invers
acelor de ceasornic pentru a scadea.

Deplasarea formei de unda: Rotiti butonul mic din coltul din stanga sus al cadrului vertical
pentru a deplasa forma de unda a canalului 1 pe verticala si rotiti butonul mic coltul din
dreapta sus pentru a deplasa forma de unda a canalului 2 pe verticald, se deplaseaza in sens
orar n sus si in sens antiorar in jos; rotiti butonul mic din cadrul orizontal superior pentru a
deplasa forma de unda a canalului 1 si a canalului 2 pe orizontald, care se deplaseaza in
sensul acelor de ceasomic spre dreapta si in sens invers acelor de ceasornic spre stanga in
timpul procesului, puteti face clic butonul [Slow] pentru a selecta setarile grosiere sau fine.

Reglarea tensiunii de declansare: rotiti butonul mic de sub aparétoarea declansatorului pentru a
regla tensiunea de declansare. In acest proces, puteti face clic butonul [lent] pentru a selecta
setarile grosiere sau fine. Aveti sa opriti mai intai

pomire [automata 50%), altfel porire nu poate fi setata.

Setarea frontului de declansare: faceti clic pe front pentru a comuta frontul crescator/descrescator

Setarea pornirii automate: faceti clic pe modul pentru a comuta intre
automat/simplu/normal, unde automat este pornirea automata

Setarea lansarii o singura data: faceti clic pe modul pentru a comuta intre automat /
o singura data / normal, unde o singura data este o lansare o singura data.

Setare pornire normala: faceti clic pe modul pentru a comuta intre
automat/simplu/normal, unde normal este pornire normala.

Intrerupeti afisarea: faceti clic pe butonul rosu [run/stop] din coltul din dreapta sus pentru a
ntrerupe sau a porni afisarea.
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Ajustarea automata a formei de unda: faceti clic pe butonul albastru [auto] din coltul
din dreapta sus pentru a efectua ajustarea automata.

Pentru a seta modul de scanare lenta: rotiti butonul mare de sub cadrul orizontal in
sens invers acelor de ceasornic. Cand baza de timp ajunge la 100ms, sistemul intra in modul
de scanare lenta. 100ms - 50s apartine bazei de timp a modului de derulare.

Masurarea cursorului de timp: faceti clic pe butonul [H cur] pentru a activa cursorul de
timp, apoi selectati indicatoarele luminoase din stanga si din dreapta utilizand butonul
de navigare din stanga si din dreapta si, in cele din urma, setati-le cu butonul mic din coltul
din stanga sus al butonului de navigare, in indicatoarele luminoase se deplaseaza spre
dreapta prin rotirea in sensul acelor de ceasornic si spre stanga prin rotirea in sens
invers acelor de ceasornic.

Masurarea cursorului de tensiune: faceti clic butonul [v cur] pentru a activa cursorul de
tensiune, apoi selectati linile de marcare luminoase sus si jos utilizand butoanele sus si jos
ale butonului de navigare si, in final, reglati-le cu butonul mic din coltul din stanga sus al
butonului de navigare, in care liniile de marcare luminoase se deplaseaza in sus prin rotirea si
n jos prin rotirea in sens invers acelor de ceasornic

maini.

Setarea parametrilor afisati: faceti clic pe F1 - F6 pentru a afisa panoul de control al
masurarii parametrilor si utilizati tasta de navigare sau butonul din apropiere pentru a
selecta parametrii doriti in prezent.

Captura ecran complet: faceti clic pe butonul [s pic] pentru a captura vizualizarea
curenta. Imaginea capturata este salvaté pe discul local in format BMP.

Salvati datele formei de unda curente: faceti clic pe butonul [s wav] pentru a salva toate
datele
n timpul canalului deschis catre unitatea locala.

Pentru a regla luminozitatea ecranului: faceti clic pe butonul [meniu], defilati la
[luminozitate ecran], apasati butonul OK si, in final, reglati luminozitatea ecranului utilizand
butonul mic din coltul din stanga sus. 1 00 este cea mai luminoasa si 0 este cea mai
intunecata.
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Pentru a regla luminozitatea grilei de fundal: faceti clic pe butonul [meniu], defilati la
[luminozitatea grilei], ap3sati OK si, in final, reglati luminozitatea grilei utilizand butonul
mic din coltul din stanga sus.

Pentru a seta declansarea automata 5096 tot timpul: faceti clic pe tasta [menu],
defilati la [automatic 50%], apasati tasta OK si apoi utilizati tasta de navigare pentru a
selecta [on]. Odatd setatd, tensiunea de declansare este setatd automat la 25% / 50% /
75% din valoarea varf la varf pentru fiecare sistem de masurare in modul de declansare
automata pentru caracteristicile formei de unda.

Calibrarea offsetului liniei de baza orizontale: dupa extragerea sondei, atunci cand
ségeata din stanga a indicatorului galben/cyan si linia de baza orizontala galben/cyan a
oricdrui canal nu se afld in aceeasi, este necesara calibrarea; mai intai extrageti sonda, apoi
faceti clic pe butonul [meniu], mergeti la [calibrarea liniei de bazd] si apoi apdsati butonul OK
pentru a calibra linia de baza.

Pentru a vizualiza o capturd de ecran salvata: faceti clic pe butonul [meniu], defilati la
[picture browse], apoi apasati OK pentru a intra in interfata de previzualizare a miniaturii,
care este o miniaturd a formei de undd capturata. Utilizati tasta de navigare pentru a
selecta miniatura, apoi faceti clic pe butonul [OK] pentru a vizualiza captura pe complet a
formei de unda, cu (RET) return, (SEL) all), (DEL), (last), (next) alte butoane de control in
partea de jos.

Pentru a vizualiza datele stocate ale formei de unda: faceti clic pe tasta [menu], defilati la
[waveform browse], apoi apasati OK pentru a intra in vizualizarea de miniaturi a formei de
undd 1nterface, unde se afld miniatura formei de unda. Utilizati tasta de navigare pentru a
selecta miniatura, apoi faceti clic pe tasta [OK] pentru a vizualiza forma de unda pe tot
ecranul, cu (RET} return, (SEL) all), (DEL), (last), (next) alte butoane de control in partea de
jos.

Pentru a sterge o formd de unda salvata: faceti clic pe butonul [meniu], mergeti la [waveform
browse],
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si apoi apasati OK pentru a intra in interfata de previzualizare a miniaturii progresului, unde se
afla miniatura progresului. Selectati miniatura utilizand tasta de navigare, apoi faceti clic pe
tasta [del] din partea de jos pentru a sterge forma de unda sau faceti clic pe tasta pentru a
sterge forma de unda in vizualizare pe tot ecranul.

Pentru a conecta un computer pentru a vizualiza : faceti clic pe butonul [meniu], utilizati
butonul de navigare pentru a defila pana la [USB sharing], apoi apasati butonul OK pentru a
deschide USB sharing. Apoi conectati computerul utilizand cablul USB conectat, iar computerul va
afisa discul detasabil sau U-disk-ul. Computerul va afisa capturile de ecran stocate pe disc. ca
nu le puteti corecta direct pe disc Schimbati numele fisierului de imagine, altfel
managerul de imagini al osciloscopului nu va putea afisa imaginea.

instructiuni de utilizare (parte a generatorului de semnal)

Comutarea tipului de forma de unda: faceti clic pe butonul [Gen], interfata pentru
generatorului de semnal apare in coltul din dreapta jos al ecranului, apoi faceti clic pe
butonul [OK] pentru a comuta caseta de selectie verde la [tip de forma de unda] si apoi
faceti clic pe butonul [sus] sau [jos] din butonul de navigare sau pe butonul din coltul din
stanga sus al butonului de navigare pentru a comuta tipul de forma de unda.

Setarea frecventei formei de unda: faceti clic pe butonul [Gen], interfata pentru controlul
generatorului de semnal apare in coltul din dreapta jos al ecranului, apoi faceti clic pe
butonul [OK] pentru a comuta caseta de selectie verde la [frequency], apoi faceti clic pe
butonul [left] sau [right] din butonul de navigare pentru a seta pozitia cursorului, adica setati
diviziunea care trebuie setatd. Dupa confirmare, apdsati butonul [sus] sau [jos] sau [sus]
din coltul din stanga sus al butonului de navigare Puteti utiliza butonul pentru a mari sau
micsora valoarea bitului curent pentru a modifica frecventa.

Setarea ciclului de functionare pentru unde patrate: setarea ciclului de functionare este
valabila numai pentru unde patrate. Aceasta poate fi setata numai atunci cand tipul de unda
este unda patrata. Alte forme de undd nu au conceptul de ciclu de functionare. Atingeti
butonul [Gen], interfata pentru controlul generatorului de semnal apare in coltul din dreapta
jos al ecranului, apoi atingeti butonul [OK] pentru a comuta caseta de selectie verde la
[duty cycle], apoi rotiti butonul de navigare din coltul din stdnga sus Puteti creste sau
reduce ciclul de functionare utilizand butonul 1'Xo - 99%.

Capturarea progresului: lesirea formei de unda Capture este utilizatd pentru a capta o parte

sau toata
o parte din forma de unda afisata curent ca iesire a generatorului de semnal. Capturat de
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faceti clic pe butonul [meniu], interfata functiei va aparea in partea stanga a
ecranului, apoi utilizati tasta de navigare pentru a o localiza in pozitia de iesire a capturarii Si
deschideti-o pe ecran Vor aparea doua linii de delimitare mov. Forma de unda din
interiorul acestor doua linii de delimitare este segmentul formei de unda care urmeaza
sa fie capturat . cuvantul select indica faptul ca linia de delimitare este linia de delimitare
controlata de butonul curent. comuta si selecta linia de curenta
navigare [stanga] si [dreapta]. Dupa setarea liniei de delimitare, va puteti deplasa in sus
spre stanga prin intermediul tastei de navigare Cand , puteti face clic pe tasta [slow]
pentru a seta setarile grosiere si fine; in mijlocul celor doua linii de delimitare

2", ceea ce Tnseamna ca semnalul capturat in prezent este
semnalul canalului 1/canalului 2 si puteti selecta canalul prin intermediul tastelor [up]
[down] ale tastei de navigare; de delimitare din stanga indicata de de
tensiune, care este utilizata pentru a se referi la unda capturata Daca doriti sa reglati
pozitia nivelului de taiere, puteti regla decalajul prin ajustarea pozitiei Y a canalului. +

De exemplu, daca un semnal DC si ati forma de unda DC pe pozitia
1V, atunci este de 1V si setata pe pozitia - 1V, atunci tensiunea de iesire
este de - 1V; Daca doriti sa reglati amplitudinea esantionarii chop, puteti regla
sensibilitatea a canalului scala forma de unda

amplitudinea semnalului la maxim, dar sa nu taiati la varf, si

apoi sa capturati, astfel incat semnalul sa date de esantionare,
distorsiunea formei de unda de iesire sa fie mai mica rezolutia Daca
capturati doar un foarte si apoi capturati lesirea si apoi o mariti prin
masurarea cu osciloscopul, va aparea un cfect de scara foarte grav pe forma de unda
esantionarea este insuficienta, efectiv prea mic, la fel cum
imaginea foarte mica, dar marirea fortata, imaginea va fi cu siguranta
neclara; dupa tuturor parametrilor, faceti clic pe OK], decupajul pe

discul sistemului
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lesirea formei de unda capturate ca generator de semnal: Mai intai, faceti clic pe

butonul [Gen] pentru a deschide faceti clic pe butonul
[OK] [tip de forma de unda], apoi
faceti clic pe butoanele [sus] si [jos] din tasta de navigare pentru a comuta la "
personalizata", apoi faceti clic pe butonul [Gen] pentru a iesi din

si apoi butonul [MENU] , interfata functionala va

aparea stdnga a ecranului si apoi navigati la pozitia [output viewing] pentru a
deschide. Ecranul va afisa o listd cu toate semnalele capturate stocate, apoi deplasati
caseta de selectie la dorit utilizand butonul de navigare. Faceti clic pe
tasta [OK] si un "output" galben apare in coltul din stanga sus al formei de unds, indicand
bitul personalizat curent al semnalului Apoi [menu]
iesirea a generatorului de semnal este semnalul capturat.

Trebuie remarcat faptul ca dacd forma de unda capturata este o forma de unda cu un
singur ciclu, adica existd un singur ciclu in doua cicluri delimitate

atunci frecventa de iesire a generatorului de semnal este egald cu frecventa setata de
generatorul de semnal. Dacd frecventa capturatd a formei de unda contine N cicluri,
atunci frecventa de iesire a generatorului de semnal este de n ori frecventa setatd, iar
tensiunea de declansare trebuie setatd la marginea minima a formei de unda Cu alte
cuvinte, intersectia dintre forma de unda si linia de declansare este cea mai mica, altfel
frecventa afisata poate fi de cateva ori mai mare decat frecventa reald, deoarece frecventa
calculata de osciloscop este frecventa obtinuta prin calcularea numarului de margini de la
linia de declansare, astfel incat pozitionarea gresitd a marginilor poate duce si la
dublarea frecventei
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analiza problemelor comune

1: De ce nu pot porni dispozitivul dupa ce I-am primit?

R: Verificati dacd cablul de alimentare este conectat la osciloscop si dacd priza este
alimentata. Dacd totul este Tn reguld, inlocuiti capul de incarcare a mobil si testati-l. Daca
este inca

nu poate fi pornit, vd rugdm sa contactati serviciul clienti si s& solicitati o inlocuire.

2: De ce nu exista niciun progres in test, exista doar o linie pe ecran? R: Verificati dacé a
fost apdsatd o pauza. Dacd nu, apasati o datd butonul [auto]. Dacd nu, problema poate fi c§
sursa de semnal nu are semnal de iesire sau ca cablurile sondei pot fi scurtcircuitate sau
deconectate.

Verificati cu un multimetru daca sonda si sursa de semnal sunt OK.

3: De ce valoarea tensiunii este 0?

R: Reglati sensibilitatea verticala si baza de timp (rata de esantionare) sau apasati ecranul
[auto] pentru a afisa cel putin o forma de unda periodica clara si completa, iar partile
superioara si inferioara ale formei de unda ar trebui sa fie afisate complet pe ecran fara a
taia partea superioara. Citirile de tensiune sunt corecte in acest moment

4: De ce valoarea frecventei este 0?

R: Tn primul rand, trebuie si v4 asigurati cd modul de declansare este declansare automata.
Dacd modul de declansare automata este inca 0, apasati o data butonul [auto]. Ecranul va
afisa cel putin o formd de undd periodica clara si completa si ar trebui s& declanseze
(sageata verde indica faptul c§ pozitia este intre forma de unda si forma de unda fara
soc). Datele privind valoarea frecventei sunt corecte

5: De ce ciclul de functionare este 0?

R:1n primul rand, trebuie s3 va asigurati c modul de declansare este declansare automata.
Daci modul de declansare automata este inc& 0, poate fi din cauza ci declansatorul nu
este setat pe declansare automata.

curs. Dup# setarea liniei de declansare la forma de undé, forma de unda este fixata. n
plus, datele privind ciclul de functionare vor fi corecte numai dupa ce pe ecran este
afisata cel putin o forma de unda periodica clara.
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6: De ce forma de undé a unei legaturi AC este aceeasi cu cea a unei legdturi DC? R: Dac
semnalul de intrare este un semnal de curent alternativ simetric (de exemplu, 220 vV
domestic), forma de unda a legaturii de curent alternativ sau a legaturii de curent
continuu este aceeasi. Daca este un semnal de CA nesimetric sau un semnal de impuls de
CC, forma de unda se va deplasa in sus si in jos atunci cand cuplajul este comutat.

7: De ce forma de unda urca si coboara atunci cand testati semnalul si nu puteti vedea
forma de unda cu doar cateva oscilatii online si offline?

R: Setati modul de declansare a obturatorului pe auto, apoi apdsati o datad butonul [auto].
Dac3 acest lucru nu reuseste, este posibil ca terminalul sondei sa nu fie impamantat sau
ca capatul terminalului sondei sa fie deconectat. Utilizati un multimetru pentru a verifica
daca sonda este OK.

8: De ce se clatina cursa de testare si nu poate fi reparata?

R: Trebuie sa reglati tensiunea de declansare, adica sageata verde din dreapta trebuie sa
seteze indicatorul verde in partea superioara si inferioard a curbei. Forma de unda va
declansa si se va bloca, sau "auto " va fi activata in meniul de setari.

9: De ce nu putem capta unde de puls bruste sau semnale logice digitale? R: Setati
modul de declansare la "Normal" sau "Single", apoi setati tensiunea de declansare si
baza de timp si sensibilitatea verticala si, in final, atingeti butonul de pauza.

10: De ce nu raspunde reglarea tensiunii de declansare? R: Faceti
clic pe meniul - Auto 50% si inchideti-I.

1 1: De ce masurati tensiunea bateriei sau alti tensiune continua fira forma de
unda? R: Semnalul tensiunii bateriei este un semnal DC stabil, nu are forma de unda,
n modul de legaturd DC si apoi reglati sensibilitatea verticald, va exista o deplasare in
sus sau n jos a liniei drepte, daca este o legdtura AC, indiferent de modul in care este
reglatd, nu exista forma de unda.

12: De ce masurdm o unda de 220V la 50 Hz?

R: Dacd osciloscopul afiseazd un semnal de frecventd joasa de 50 Hz, rata de esantionare
trebuie sa fie foarte scazuta pentru a capta semnalul de 50 Hz. Dacé rata de esantionare
este scazutd, osciloscopul va intra intr-o stare de asteptare, astfel incat va afisa o
"schimbare de card". Toate osciloscoapele din lume vor schimba cardurile atunci cand
masoara semnale de 50Hz, nu pentru ca osciloscopul in sine este blocat
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1 3: De ce valoarea de varf a VPP este mai mare de 600 V si nu de 220 Vsau 310V la
masurarea formei de unda a tensiunii unei surse de alimentare municipale?

A: puterea urbana de 220V este un semnal de curent alternativ simetric, tensiunea de varf
pozitivd (valoarea maxima) este +310V, tensiunea de varf negativa (valoarea minima) este

-310 V, deci valoarea de varf este de 620 V, parametrul de comutare este valoarea
efectiva. Tn acest moment, se afirmd adesea ci tensiunea este de 220 V, valoarea
efectiva a tensiunii municipale variaza de la 1 80 la 260 V, astfel incat VPP de varf este in
intervalul 507-733 vV

14: De ce tensiunea masurata 220 V nu este o unda sinusoidala standard, exista o
distorsiune?

R: Exista poluare in reteaua urbana in general si existd mai multe armonici de ordin
fnalt. Aceste armonici se vor manifesta intr-o undd sinusoidald distorsionatd si intr-un
fenomen normal de suprapunere la unda sinusoidal. in general, forma de und3 electrica
urbana este distorsionata si irelevanta pentru osciloscopul in sine.

1 5: De ce exista o deplasare mare intre linia de baza (0 V) si sdgeata din stanga (indicatia
0V) pe ecran fara semnal de intrare?

R: Mai intai scoateti sonda, apoi faceti clic pe butonul [meniu], mergeti la [calibrarea
liniei de baza], apoi apasati butonul OK si asteptati finalizarea calibrarii , linia de baz3 si
sdgeata se potrivesc.

16: De ce tensiunea semnalului peste 5SMHz este masurata cu o atenuare semnificativa,
iar Iatimea de banda este de numai 5MHz?

R: Atunci cand masurati 5 MHz si peste, este necesar sa mutati sonda la conversia 10x, iar
osciloscopul trebuie setat la modul de intrare 1 0x, deoarece cablul sondei osciloscopului
are o capacitate de pana la 1 00-300pf, care este O capacitate mare pentru semnalul de
nalta frecventa! Semnalul a fost foarte atenuat atunci cand a trecut prin sonda la capatul
de intrare al osciloscopului, iar latimea de banda echivalenta este de 5 MHz. Deci, pentru
a echilibra sutele de PF ale cablului sondei, capatul de intrare al cablului sondei va fi oscilat
de zece ori (comutatorul este la 10x), astfel incat aceste sute de capacitati PF sunt utilizate
doar pentru a echilibra impedanta. in acest moment, latimea de banda este de 1 00 MHz.
Retineti cd numai subsonda de 100 MHz poate fi utilizata

metode comune de testare a circuitelor

Masurarea tensiunii bateriei sau a tensiunii continue

Selectarea vitezelor: tensiunea bateriei este de obicei sub 40v, alte tensiuni DC sunt
nesigure, deci este necesar sa se ajusteze viteza in functie de situatia reald. Dacad
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este mai mare de 40 V (sonda si osciloscopul sunt setate la aceeasi conversie).

1: Mai intéi, osciloscopul este setat in modul de pornire automata (modul de pornire
automata este implicit dupa pornire), iar modul de pornire automata este utilizat pentru a
testa semnalul de ciclu (tensiunea DC apartine semnalului periodic).

2: Multiplicatorul sondei osciloscopului este setat la pasul corespunzator (valoarea implicita
este 1x dupa pornire).

3: Modul de cuplare al osciloscopului este setat la modul de cuplare DC.

4: Introduceti sonda si comutati comutatorul de pe manerul sondei la treapta
corespunzatoare. 5: ca bateria este alimentata sau ca exista continua la iesire.

6: Conectati borna sondei la bateria negativa sau la electrodul negativ de curent continuu si
sonda la baterie sau la polul pozitiv de curent continuu.

7: Apasati o datd butonul [auto], semnalul electric DC va fi afisat. Apoi uitati-va la
parametrul valorii medii. ca tensiunea bateriei sau altd tensiune DC apartine semnalului
DC si exista o forma de unda, ci doar o linie cu o schimbare in sus si in jos, iar valoarea de
varf si frecventa acestui semnal sunt 0

Masurarea vibratiilor cristalelor

Selectarea vitezei: oscilatorul cu cristal opreste cu usurintéa oscilatia atunci cand atinge
capacitatea. Capacitatea de intrare a sondei 1x este de pana la 100-300pf, conversia 10x
este de aproximativ 10-30pf si la conversia 1x se opreste cu usurinta oscilatia, deci este
necesar sa setati conversia 10x, adica atat sonda, cat si osciloscopul ar trebui sa fie
comutate la conversia 10x (atat sonda, cat si osciloscopul sunt setate la conversia 10x).

1: Mai intai, osciloscopul este setat in modul de pornire automatd (modul de pornire
automata este implicit dupa pornire), iar modul de pornire automata este utilizat pentru a
testa semnalul periodic (unda sinusoidala a semnalului de rezonanta a cristalului apartine
semnalului periodic).

2: Multiplicatorul sondei osciloscopului este setat la 10x (dupa pornire, valoarea implicita
1x valoare).

3: Modul de cuplare al osciloscopului este setat la modul de cuplare AC.

4: Introduceti sonda si comutati comutatorul de pe manerul sondei in pozitia 10x.

5: Asigurati-va ca placa de cristal este pornita si functioneaza.

6: Conectati terminalul sondei la firul de impamantare al placii oscilatorului de cristal (polul
negativ al sursei de alimentare), scoateti capacul sondei si exista un varf de ac in
interior care atinge unul dintre pinii oscilatorului de cristal.

7: Apasati butonul [auto] o data pentru a afisa forma de unda a vibratiei cristalului testat.

Dacd  este cursul setare automat: de mic sau preamare, poa
reglati m@HBEI dimensiunea formei de undé cu asem te
enea

ajutorul butonului
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Masurarea semnalului PWM al tubului MOS sau IGBT

Selectarea cutiei de viteze: tensiunea semnalului PWM al tubului MOS de actionare directa sau al
IGBT este in general in intervalul 10v-20v, semnalul de control al etajului frontal PWM este, de
asemenea, in general in intervalul 3-20v, iar testul maxim de 40V in cutia de viteze 1x este
suficient. Prin urmare, este suficient sa testati semnalul PWM cu conversie 1x (sonda si
osciloscopul sunt setate la conversie 1x).

1: Mai intéi, osciloscopul este setat in modul de pornire automata (modul de pornire
automata este implicit dupa pornire), iar modul de pornire automata este utilizat pentru
a testa semnalul de ciclu (PWM apartine semnalului de ciclu).

2: Multiplicatorul sondei osciloscopului este setat la conversie 1x (implicit este conversie 1x dupa
lansare)

3: Modul de cuplare al osciloscopului este setat la modul de cuplare DC.

4: Introduceti sonda si comutati comutatorul de pe manerul sondei in pozitia 1x 5:

Asigurati-va ca placa principala PWM are o iesire de semnal PWM in acest moment.

6: Atasati sonda la polul S al tubului MOS si sonda la polul g al tubului MOS.

7: Apasati butonul [auto] o datd pentru a afisa forma de unda PWM masurata. Daca
forma de unda este prea mica sau prea mare dupa ajustarea automata, dimensiunea
formei de unda poate fi ajustatd manual utilizand butonul

Masurarea iesirii generatorului de semnal

Selectarea angrenajului: tensiunea de iesire a generatorului de semnal este in intervalul de 30
V si valoarea maxima de testare a angrenajului 1x este de 40 V, astfel incéat iesirea
generatorului de semnal de testare este in angrenaj 1x (sonda si osciloscopul sunt
setate la angrenaj 1x).

1: Mai ntai, osciloscopul este setat in modul de pornire automata (modul implicit este
modul de pornire automata dupa pornire), iar modul de pornire automata este utilizat
pentru a testa semnalul periodic (semnalul provenit de la

generator de semnal apartine semnalului periodic).

2: Multiplicatorul sondei osciloscopului este setat la conversie 1x (implicit este conversie 1x
dupa

lansare)

3: Modul de cuplare al osciloscopului este setat la modul de cuplare DC.

4: Introduceti sonda si comutati comutatorul de pe ménerul sondei in pozitia 1x 5:
Asigurati-va ca generatorul de semnal este pornit si transmite un semnal.

6: Conectati terminalul sondei la terminalul negru al liniei de iesire a generatorului de
semnal si sonda la linia rosie de iesire a generatorului de semnal.

7: Apasati butonul [auto] o data, forma de unda de iesire a generatorului va fi afisata.
Daca forma de unda este prea mica sau prea mare dupa ajustarea automata,
dimensiunea formei de unda poate fi ajustata manual cu ajutorul butonului
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Masurarea energiei electrice de uz casnic la 220 V sau 110 V

Selectarea traductorului: mai intai trebuie sa achizitionati o sonda 100x; electricitatea
casnica este in general de 180-260V, tensiunea de varf de varf este de 507-733V, masurarea
maxima a 1x este de 40V, cea mai mare valoare a 10x este de 400V, 100x este de 4000V,
iar sonda standard standard este o sonda de inalta tensiune 10x, iar valoarea de varf de
400V poate fi masuratd numai. Prin urmare, sonda 100x trebuie sa fie alimentata de la sine
Si apoi setatd la conversia 100x, adica atat sonda, cat si osciloscopul trebuie sa fie
corputate la conversia 100x.

1: In primul rand, osciloscopul este setat in modul de pornire automata (modul de pornire
automata este implicit dupa pornire), iar modul de pornire automata este utilizat pentru a
testa semnalul ciclic (electricitatea interna de 50 Hz apartine semnalului periodic).

2: Multiplicatorul sondei osciloscopului este setat la 100x (valoarea implicita este 1x dupa
pornire).

3: Modul de cuplare al osciloscopului este setat la modul de cuplare AC. 4:

Introduceti sonda si comutati comutatorul de pe manerul sondei in pozitia

100X.

6: Conectati terminalul sondei si sonda la cele 2 fire ale sursei de alimentare cu energie
electrica interna, fara a distinge polii pozitiv si negativ.

7: Apasati o data butonul [auto] pentru a vizualiza fluxul de energie electrica din locuinta.
Daca forma de unda este prea mica sau prea mare dupa setarea automata, dimensiunea
formei de unda poate fi ajustatd manual utilizand butonul

Masurarea ondulatiei de putere

Selectarea : atunci cand tensiunea de iesire a sursei de alimentare este sub 40 V,
angrenajul este setat la 1x (atat sonda, cat si osciloscopul sunt setate la angrenajul 1x) si 10x
(atat sonda, cat si osciloscopul sunt setate la acelasi atunci cand sunt 40-400 V).

1: Mai intai, osciloscopul este setat ih modul de pornire automata (modul de pornire
automata este implicit dupa pornire), iar modul de pornire automata este utilizat
pentru a testa semnalul de ciclu (tensiunea DC apartine semnalului periodic).

2: Multiplicatorul sondei osciloscopului este setat la conversia corespunzatoare
(valoarea implicita este 1x dupa pornire).

3: Modul de legare al osciloscopului este setat la modul de legare AC, modul de
legare AC

4: Introduceti sonda si comutati comutatorul de pe manerul sondei la treapta corespunzatoare.
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5: cd alimentarea este pornita si ca tensiunea de iesire este .

6: Conectati terminalul sondei la capatul negativ al iesiri de alimentare, iar sonda este
conectata la capatul pozitiv al iesirii de alimentare si asteptati aproximativ 3 secunde.
Cand linia galbena si pozitia stanga a sagetii galbene sunt in aceeasi .

asteptati pana cand pozitia este in aceeasi pozitie.

7: Apasati butonul [auto] o data pentru a afisa unda de putere.

Masurarea puterii invertorului

Selectarea : tensiunea de iesire a invertorului este similara cu cea electricitétii , cu o tensiune
de varf peste SOOV, cea mai mare tensiune masurata fiind de 40 V pentru 1X, 400 V pentru
10X si 4000 V pentru 100X. Sonda standard implicita este sonda de inalta tensiune 10x, iar
valoarea de varf de 400 V poate fi masurata numai la cea mai mare. Prin urmare, sonda
100x trebuie sa fie furnizata si apoi setata la treapta 100x, adica osciloscopul sondei
trebuie sa fie comutat la treapta 100x.

1: Mai intéi, osciloscopul este setat in modul de pornire automata (implicit

este modul de pornire automata dupa pornire), iar modul de pornire automata este
utilizat pentru a testa semnalul periodic (semnalul care iese din invertor apartine
semnalului periodic).

2: Multiplicatorul sondei osciloscopului este setat la 100x (valoarea implicita este 1x pe
lansare)

3: Modul de cuplare al osciloscopului este setat la modul de cuplare DC. 4:

Introduceti sonda si comutati comutatorul de pe manerul sondei in pozitia

100X. 5: Verificati daca invertorul este pornit si daca tensiunea de iesire

este disponibila.

6: Conectati terminalul sondei si sonda la capétul de iesire al invertorului fara a distinge
polii pozitiv si negativ.

7: Apésati butonul [auto] o data pentru a afisa forma de unda a invertorului. Daca
forma de unda este prea mica sau prea mare dupa ajustarea automatd, dimensiunea
formei de unda poate fi ajustatd manual utilizand butonul
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Amplificator de putere sau masurarea semnalului audio

Selectarea : tensiunea de iesire a amplificatorului de putere este in general sub 40 V si este
suficient un test maxim de 40 V la conversie 1x (atat sonda, cat si osciloscopul sunt
setate la conversie 1x).

1: Mai intdi, setati osciloscopul in modul de pornire automata (implicit este modul de
pornire automata dupa pornire).

2: Multiplicatorul sondei osciloscopului este setat la 1x (dupa pornire, valoarea implicita
grad 1x).

3: Modul de cuplare al osciloscopului este setat la modul de cuplare AC.

4: Introduceti sonda si comutati comutatorul de pe manerul sondei in pozitia 1x 5: Verificati
daca amplificatorul este pornit si daca emite semnale audio.

6: Conectati clema si sonda la capatul de iesire al celor 2 linii ale amplificatorului fara
rezolutie

a polilor pozitiv si negativ.

7: Apasati o data butonul [auto] pentru a afisa forma de unda a invertorului. Daca

dupa ajustarea automata, forma de unda este prea mica sau prea mare, dimensiunea
formei de undéa poate fi ajustatd manual cu ajutorul butonului.

Mésurarea semnalului de comunicare al vehiculului / semnalului autobuzului

Selectarea vitezei: semnalul de comunicare al masinii este in general mai mic de 20V, iar

testul maxim pentru viteza 1x este de 40V, deci este suficient sa testati semnalul de
comunicare al masinii cu viteza 1x (atat sonda, cat si osciloscopul sunt setate la viteza 1x). 1:
In primul rand, osciloscopul este setat la modul de declansare normala (dupa declansare,
modul implicit este modul de declansare automata). Modul de declansare normala este
utilizat in mod specific pentru masurarea semnalului digital neperiodic. Daca se utilizeaza
modul de declansare automata, nu este posibila captarea unui semnal neperiodic.

2: Multiplicatorul sondei osciloscopului este setat la conversie 1x (1x este valoarea implicita
dupa pornire) 3: Modul de cuplare al osciloscopului este setat la modul de cuplare AC. 4:
Introduceti sonda si comutati comutatorul de pe manerul sondei in pozitia 1x.

5: Conectati terminalul sondei si sonda la cele doua linii de semnal ale liniei de
comunicare, indiferent de semnalul pozitiv si negativ. Daca existd mai multe linii de
semnal, trebuie s& evaluati linia de semnal in avans sau sa incercati sa selectati
doua dintre ele pentru teste multiple. 6: Asigurati-va ca existd un semnal de comunicare
pe linia de comunicare in acest moment.
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7: Setati sensibilitatea verticald la 50 mV 8:

Setati baza de timp la 20us

9: Apasati o datd butonul [50%].

10: Daca existd un semnal de comunicare pe linia de comunicare, osciloscopul il va
capta si il va afisa pe ecran. Daca nu poate fi captat, incercati sa setati baza de timp (1ms-
100ns) si tensiunea de declansare (s3geata verde) la mai multe ori

Masurarea receptorului de la distanta cu infrarosu

Selectarea : semnalul infrarosu al telecomenzii este, in general, de 3-5 V, iar testul maxim
pentru viteza 1x este de 40 V, deci este suficient sa testati semnalul de comunicare al
vehiculului cu viteza 1x (atat sonda, cét si osciloscopul sunt setate la viteza 1x).

1: Mai intéi, osciloscopul este setat in modul de declansare normala (dupa declansare,
modul implicit este modul de declansare automatad). Modul de declansare normala
este utilizat in special pentru masurarea semnalului digital neperiodic. Daca modul de
declansare automatd nu poate capta semnalul neperiodic, semnalul telecomenzii cu
infrarosu apartine semnalului de codificare digitala neperiodica.

2: Multiplicatorul  este setat la 1x conversie (valoarea implicitd este 1x dupa pornire).
3: Modul de cuplare al osciloscopului este setat la modul de cuplare DC. 4:

Introduceti sonda si comutati comutatorul de pe méanerul sondei in pozitia 1x.

5: Conectati terminalul sondei la capatul de masa (negativ) al placii receptorului IR si sonda la
pinul de date al receptorului IR.

6: Setati sensibilitatea verticala la 500 mv 7:

Setati baza de timp la 20us

8: Rotiti sageata rosie a declansatorului in pozitia din stinga sagetii galbene si la
aproximativ 1 distanta mare de grila.

9: In acest moment, semnalul infrarosu pentru receptia parului este trimis de telecomanda
si forma de unda apare pe osciloscop.
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Masurarea circuitului amplificatorului cu senzori (temperatura, umiditate,
presiune, hala etc.)

Selectarea angrenajului: semnalul transductorului este in general destul de slab, de
aproximativ cativa milivolti. Acest semnal mic nu poate fi detectat direct de un osciloscop.
Exista o sectiune pe placa principald a acestui traductor pentru a amplifica semnalul. Cand
capatul de iesire al amplificatorului este gasit, osciloscopul poate masura semnalul dupa
marire. Acesta poate fi utilizat in conversia 1x (atat sonda, cat si osciloscopul sunt setate la
conversia 1x).

1: Mai intéi, setati osciloscopul in modul de pornire automata (implicit este modul de
pornire automata dupa pornire).

2: Multiplicatorul sondei osciloscopului este setat la conversie 1x (dupa pornire, valoarea
implicita este 1x) 3: Modul de legare al osciloscopului este setat la modul de legare DC.

4: Introduceti sonda si comutati comutatorul de pe manerul sondei in pozitia 1x.

5: Conectati terminalul sondei la capatul de impamantare al placii de baza a senzorului
(alimentare negativa), gasiti capatul de iesire al partii amplificatorului si conectati sonda la
capatul de iesire.

6: Setati sensibilitatea verticala la 50 mV.

7: Setati baza de timp la 500 ms si intrati in modul de scanare lenté a bazei de timp mari

8: Mutati linia de baza in partea de jos

9: Daca linia de semnal apare in partea de sus, sensibilitatea verticala va fi redusa, care
este de 100 mV, 200 mV, 500 mv etc., din nou, atunci cand semnalul actualizat in dreapta
nu incepe in partea de sus (in general, de preferinta in mijlocul partii de sus si de jos),
semnalul primit de senzor poate fi detectat

Furnizor/Distribuitor
Sunnysoft s.r.o.

Kovanecka 2390/1a
190 00 Praga 9
Republica Ceha
www.sunnysoft.cz
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Product _
instructions

Two in one digital oscilloscope

YOUR GOOD TEST TOOL
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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

Serious warning !

WO 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

Solemnly remind

the bandwidth of 1x probe is 5MHz, and the bandwidth of 10x probe is 100MHz.
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 5MHz. 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 T00MHz bandwidth or above can be used

Interface function indicator diagram
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: Run pause indicator

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

: Background grid tick marks

: Waveform data of channel 1

: 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

U W=
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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 indicati

A AV & 4

/
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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

Operatiny instructions [(oscilloscope part)

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. 700ms ~ 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 Qutput, 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

Analysis of common problems

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 5MHz 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 100MHz.
Note that only the supporting 100MHz 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, 500mv, 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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%nizni digitalni osciloskop
8

FNIRSI-1014D

Navodila za uporabo
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Predstavitev izdelka

FNIRSI-1014D je osciloskop in generator signalov tipa dva v enem, ki ga je predstavil FNIRSI, z obseznimi
funkcijami in visoko prakti¢nostjo. Gre za stroSkovno ucinkovit dvokanalni namizni osciloskop za vzdrZevalno
industrijo ter raziskave in razvoj. Osciloskop ima frekvenco vzoréenja v realnem casu 1 GSA/s, analogno
pasovno Sirino 100 MHz*2; popolne funkcije proZenja (enojni/normalni/samodejni), se lahko prosto uporablja
tako za periodi¢ne analogne kot za aperiodi¢ne digitalne signale; vgrajen generator signalov s funkcijo DDS

in originalnim izhodom chopperja (@2,5 VPP), korak vseh signalov je 1 Hz, podpira 14 vrst standardnih
funkcijskih signalov in prilagodljiv signal chopperja. Izhodna naprava chopperja zajame del ali vse kompleksne
signale, ki jih meri osciloskop, kot izhodni signal generatorja signalov, ki lahko shrani do 1000 prilagojenih
signalov chopperja; Vgrajeni modul za visokonapetostno zas¢ito lahko prenese neprekinjeno napetost do 400
V, ne da bi vas skrbelo, da bi osciloskop pregorel, ¢e se sonda ne premakne v 10-kratno prestavo.

Nacin pomikanja z veliko ¢asovno osnovo, ki lahko sledi pocasnim spremembam nivoja; opremljen z
ucinkovitim samodejnim, samoprilagodljivim sproZilcem z enim gumbom 25 %, 50 %, 75 %, ki lahko prikaze
izmerjeno valovno obliko brez zapletenega prilagajanja; zaslon je opremljen s 7-pal¢nim LCD-zaslonom visoke
locljivosti 480; funkcija merjenja kurzorja, ki lahko ro¢no odcita parametre amplitude 800 in frekvenco brez

* odcitavanja enote in koli¢ine lestvice v ozadju in brez pretvorbe za neposredno pridobitev vrha in
frekvence; izjemno priro¢na funkcija zajemanja zaslona in shranjevanja valovne oblike , vgrajen 1 GB prostora
za shranjevanje, shranite lahko do 1000 posnetkov zaslona + 1000 skupin podatkov o valovni obliki, postopek
shranjevanija je preprost in hiter, shranite trenutno valovno obliko, samo kliknite, da shranite trenutne
podatke, zelo priro¢no; zmogljiv upravitelj slik valovnih oblik, podpora za ogled slicic, prikaz, podroben prikaz.
Vrtenje, brisanje in povecevanje strani, zmanjSanje in premikanje valovnih oblik so priro¢ni za sekundarno
analizo. Trup je opremljen z vmesnikom USB, ki ga je mogoce povezati z raCunalnikom za deljenje lastnih slik
zaslona in racunalnika, kar je priro¢no za sekundarno analizo; grafi¢ni prikaz Lissajous se lahko uporablja za
primerjavo in oceno amplitude, frekvence in faze dveh skupin signalov; funkcija prikaza FFT lahko grobo oceni
harmoni¢no komponento signala; grafi¢ni prikaz Li Shayu se lahko uporablja za primerjavo in oceno
amplitude, frekvence in faze dveh skupin signalov;

Opozorilo

1: Pri hkratni uporabi dveh kanalov je treba ozemljitvene prikljucke obeh sond povezati med seboj. Strogo je

prepovedano povezovati ozemljitvene prikljucke. © Sunnysoft sro, distributer
2



Prikljucka obeh sond prikljucite na razli¢na potenciala, zlasti na razli¢na
potenciala priklju¢kov mo¢nih naprav ali 220 V. sicer bo matic¢na plosca
osciloskopa pregorela . Ker sta oba kanala ozemljena skupaj, bo prikljucitev
na razli¢na potenciala povzrocila kratek stik notranjih ozemljitvenih Zic
matic¢ne plo3ce, kar velja za vse osciloskope;

2: BNC vhod osciloskopa lahko prenese najvecjo napetost 400 V. Strogo prepovedano je
uporabljati napetost, visjo od 400 V, v poloZaju sonde 1x.

3: Uporabiti je treba originalni napajalnik. Strogo je prepovedano uporabljati napajalnik ali USB
drugih testiranih naprav. V nasprotnem primeru lahko med testiranjem pride do kratkega
stika na ozemljitveni Zici mati¢ne plosce .

4: Za merjenje visokofrekvencnih in visokofrekvencnih signalov je treba uporabiti sondo s 100-
kratnim povecanjem (kot je ultrazvocni varilni stroj, ultrazvocni istilni stroj itd.) ali celo

sondo s 1000-kratnim povecanjem (kot je visokonapetostni konec visokofrekvenénega
transformatorija, tuljava indukcijskega kuhalnika

itd.). visokonapetostni signal

Pasovna $irina sonde 1x je 5 MHz, pasovna $irina sonde 10x pa 100 MHz. Ce je merilna
frekvenca viSja od 5 MHz, je treba stikalo na rocici sonde preklopiti v poloZaj 10x, osciloskop
pa nastaviti tudi na 10x. V nasprotnem primeru bo signal mo¢no oslabljen, kar velja za vse
osciloskope. Ker ima linija sonde osciloskopa kapacitivnost do 100-300 pf, kar je velika
kapacitivnost za visokofrekvencni signal! Signal je bil moc¢no oslabljen, ko je dosegel vhodni
konec osciloskopa skozi sondo, ekvivalentna pasovna Sirina pa je 5 MHz. Zato bo za ujemanje
linije sonde s stotinami PF vhodni konec linije sonde desetkrat oslabljen (stikalo je v 10-

kratni pretvorbi), zato se kondenzator s stotinami PF uporablja samo za ujemanje impedance.
Trenutno je pasovna Sirina 100 MHz. UpoStevajte, da se lahko uporabljajo samo sonde s
pasovno 3irino 100 MHz ali vec.
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diagram indikatorja funkcij vmesnika
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1: Indikator premora 2: Puscica

poloZaja sproZilca x oznacuje, da je to tocka sproZilca x 3: Kljukice na ozadju mreze 4:

Podatki valovne oblike kanala 1 5: Zacetni polozaj kanala 1 je

oznacen s puscico, tj. polozaj

potenciala 0 V. 6: Podatki valovne oblike kanala 2 7: Zacetni poloZaj kanala 2 je oznacen

s puscico, tj. polozaj potenciala 0

V.

8: Zastavica horizontalne ¢asovne baze 9:

Zacetni polozaj puscice X glede na sistemski koordinatni sistem 10: Horizontalna ¢asovna

baza se nanasa na ¢asovno dolZino, ki jo predstavlja velika mreza v horizontalni smeri in jo doloca

frekvenca vzorcenja. Vecja kot je ¢asovna baza, pocasnejsa je frekvenca vzorcenja in obratno.

11: Zastavica stanja sproZilca
12: Stolpec 6 merilnih parametrov, pritisnite F6 za prosto izbiro merilnih parametrov 13: Stolpec
5 merilnih parametroy, pritisnite F5 za prosto izbiro merilnih parametrov 14: Stolpec 4 merilnih

parametrov, pritisnite F4 za prosto izbiro merilnih parametrov
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15:V 3. stolpcu merilnih parametrov pritisnite F3 za prosto izbiro merilnih parametrov .
16:V

2. stolpcu pritisnite F2 za prosto izbiro merilnih parametrov. 17 : V 1. stolpcu pritisnite F1
za

prosto izbiro merilnih parametrov. 18 : Oznaka na nadzorni plosci kanala 2. 19: Nacin
vhodne

povezave kanala 1 ima dve moZnosti:

enosmerni in izmenicni tok. DC pomeni enosmerno povezavo, AC pa izmenicno povezavo.

20: Povecava sonde kanala 1 21:

Oznaka nadzorne plosce kanala 1 22:

Navpi¢na obcutljivost kanala 1 se nanaSa na napetost, ki jo predstavlja velika mreZa v navpicni

smerl.

23: PoloZaj osnovne puscice kanala 1 glede na sistemski koordinatni sistem

24: Hitrost gibanja pri delu z valovno obliko, hitro gibanje se uporablja za

grobo nastavitev, pocasno gibanje pa za fino nastavitev. 25:

PoloZaj puscice napetosti sprozilca glede na sistemski koordinatni sistem 26:
Indikator roba sproZilca, puscica navzgor za sprozitev z narasc¢ajo¢im robom,
puscica navzdol za sprozitev

z

padajocim robom 27: Indikator nacina sprozilca, razdeljen na samodejni, preprost
in normalen; samodejni je samodejni sprozilec, preprost je preprost sproZilec

in normalen je normalen

sprozilec. 28: Zastavica vrstice

za nadzor sproZilca 29: Kanal sproZilca, razdeljen na moznosti kanala 1 in kanal 2

Funkcije gumbov

i\ A
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1: Gumb Zacni/Premor. Vzorcenje lahko kadar koli za¢asno ustavite s klikom na ta gumb.

2: Gumb za samodejno nastavitev z enim gumbom. Po kliku na ta gumb bo sistem samodejno
prepoznal signal in nastavil najboljSe parametre za prikaz te valovne oblike.

3: Gumb funkcijskega menija, kliknite ga za prikaz funkcijskega menija. 4: Gumb

za posnetek zaslona z enim klikom. Kliknite ta gumb, da posnamete posnetek zaslona
celotnega zaslona in ga samodejno shranite v notranji pomnilnik.

5: Gumb za shranjevanje valovne oblike, kliknite ta gumb, da shranite vse podatke valovne
oblike dveh kanalov v notranji pomnilnik.

6: Gumb za preklop kurzorja ¢asa, kliknite ta gumb za vklop in izklop funkcije merjenja kurzorja. 7 :
Pritisnite gumb za

preklop

kurzorja napetosti za vklop in izklop funkcije merjenja kurzorja .

8: Gumb za navigacijo po sistemu

[desno] 9: Gumb za

navigacijo po sistemu

10: Gumb za navigacijo po

sistemu [V redu] 11: Gumb za

navigacijo

po sistemu 12: Gumb za navigacijo po sistemu [levo]

13: Gumb za hitrost gibanja. Kliknite ta gumb za preklapljanje med hitrim in poc¢asnim gibanjem. 14:
Gumb za nastavitev navpi¢nega poloZaja kanala 1, obrnite ga v smeri urinega kazalca za premik navzgor,
obrnite ga v nasprotni smeri urinega kazalca za premik navzdol. 15: Gumb za preklapljanje kanalov.
Kliknite ta gumb za vklop ali izklop

prikaza valovne oblike. 16: Gumb nadzorne plosce kanala 1. Kliknite ta gumb za prikaz krmilnih
parametrov, povezanih

s kanalom

1, ki jih lahko izberete z navigacijskim gumbom ali gumbom poleg njega.

17: Gumb za nastavitev navpi¢ne obcutljivosti kanala 1, navpi¢no ojacanje v smeri urinega kazalca,
navpi¢no zmanjSanje v nasprotni smeri urinega kazalca.

18: Vhodna vrata signala kanala 1, merilno obmoc¢je je 0-40 V od vrha do vrha, bodite pozorni na
najvecjo toleranco med vrhom in vrhom vzdrZljive napetosti 400 V.

19: Gumb za nastavitev navpi¢nega poloZaja kanala 2, obrnite v smeri urinega kazalca za
premikanje navzgor, obrnite v nasprotni smeri urinega kazalca za premikanje navzdol.

20: Gumb za preklop kanala 2. Kliknite ta gumb za vklop ali izklop prikaza valovne oblike.
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21: Gumb nadzorne ploSce kanala 2. S klikom na ta gumb se prikaze

parametre upravljanja, povezane s kanalom 2, ki jih je mogoce izbrati z navigacijskim gumbom
ali gumbom poleg njega.

22: Gumb za nastavitev navpi¢ne obcutljivosti kanala 2, navpi¢no ojacanje v smeri

v smeri urinega kazalca, navpi¢no zmanjSanje v nasprotni smeri urinega kazalca.

23: Vhodna vrata signala kanala 2, merilno obmocje je 0-40 V od vrha do vrha, veljavno

najvedja toleranca medvrSne napetosti 400 V.

24: sistem zacne premikati gumb za nastavitev polozaja x v desno v smeri urinega
kazalca in v nasprotni smeri urinega kazalca v levo.

25: en gumb za vrnitev v sredino, po kliku na ta gumb se kanal 1, navpi¢ni poloZaj
kanala 2, sproZilec x vodoravni poloZaj, sproZzilec y navpi¢ni poloZaj vrnejo v sredino.

26: gumb za nastavitev asovne baze se vrti v smeri urinega kazalca, kar zmanjsa
¢asovno bazo, tj. vodoravno poveca valovno obliko, in v nasprotni smeri urinega
kazalca, kar poveca €asovno bazo, tj. vodoravno zmanjsa valovno obliko.

27:1zhod generatorja signalov DDS

28: gumb za nastavitev polozaja y sprozilne napetosti, obrnite v smeri

urinega kazalca za premik navzgor, obrnite v nasprotni smeri urinega

kazalca za premik navzdol.

29: Gumb za preklop nacina sprozilca, razdeljen na samodejni,

preprosti in normalni 30: Gumb za preklop roba sprofZilca,

razdeljen na naras¢ajoci in padajoci rob 31: Gumb za preklop kanala

sprozilca, razdeljen na kanal 1 in kanal 2

32: Gumb za sproZitev 50 %, po kliku na ta gumb bo sistem samodejno nastavil
trenutno napetost sproZzilca na 25 %, 50 %, 75 % glede na znacilnosti

sproZilnega signala. 33: gumb za izbiro merilnih parametrov prvega stolpca, ko
se prikaZe diagram merilnega bloka, lahko izberete z navigacijskim gumbom

ali gumbom poleg njega.

34: gumb za izbiro merilnih parametrov v drugem stolpcu, ko se prikaZe diagram
merilnega bloka, lahko izberete z navigacijskim gumbom ali gumbom poleg njega.

35: gumb za izbiro merilnih parametrov v 3. stolpcu, ko se prikaze diagram
merilnega bloka, lahko izberete z navigacijskim gumbom ali gumbom poleg njega.
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36: gumb za izbiro merilnih parametrov v stolpcu 4, ko se prikaZe diagram merilnega bloka, ga lahko
izberete z navigacijskim gumbom ali gumbom poleg njega37:

Gumb za izbiro merilnih parametrov v stolpcu 5 bo prikazal blokovni diagram meritev, ki ga lahko
izberete z navigacijskim gumbom ali gumbom poleg njega.

38: gumb za izbiro merilnih parametrov v stolpcu 6, ko se prikaze diagram merilnega bloka, lahko
izberete z navigacijskim gumbom ali gumbom poleg njega.

39: Gumb za nadzorno plo3co generatorja signalov, kliknite ta gumb za prikaz nadzorne plosce

parametrov generatorja signalov, ki jo lahko izberete z navigacijsko tipko ali gumbom poleg nje.
40: naslednja stran kontrolnega gumba na naslednji strani upravitelja slik/valovnih oblik/rezkov

41: gumb za upravljanje slik / valovnih oblik / sesekljanih valov naslednja stran [prej3nja
stran]

42: kontrolni gumb [delete] na naslednji strani upravitelja slik/krivulj/rezanja

43: izberi vse kontrolne gumbe na nasledniji strani slike/pretoka/rezanja
Vodja

44: gumb za vrnitev na naslednjo stran slike/valovnega formata/rezanja
Skrbnik

45: Vrata USB za deljenje posnetkov zaslona

46: stikalo za vklop, kliknite za zagon ali zaustavitev delovanja

navodila za uporabo (del osciloskopa)

Odpiranje ali zapiranje kanala 1/ kanala 2: kliknite gumb [ch1] / [CH2]
odpiranje ali zapiranje kanala 1 / CH2 Vklop ali izklop FFT: kliknite gumb
[conf] pod kanalom 1 ali CH2, se bo prikazala nadzorna plos¢a parametrov kanala 1/

kanal 2 in nato z navigacijskim gumbom vklopite/izklopite FFT .
Nastavitev nacina vhodne povezave : s klikom na gumb [conf] v elementu ch1 ali

CH2, prikazala se bo nadzorna ploS¢a parametrov kanala 1/ kanala 2, nato pa uporabite
Navigacijski gumb preklaplja med enosmernim/izmenicnim tokom.

Nastavitev razmerja vhodnega signala sonde: kliknite gumb [conf] v CH1 ali CH2, prikazala se bo
nadzorna plo3¢a parametrov kanala 1/kanala 2, nato pa
Z navigacijskim gumbom preklopite na 1x/ 10x / 100x.

© Sunnvsoft sro. distributer 8



Skaliranje valovne oblike: obrnite velik gumb v spodnjem levem kotu navpitnega okvirja, da navpi¢no
spremenite velikost valovne oblike kanala 1, in obrnite velik gumb v desnem kotu, da jo vodoravno spremenit:
Spodnji kot navpi¢no spreminja velikost valovne oblike kanala 2; z vrtenjem velikega gumba na
dnu vodoravnega okvirja se valovni obliki kanala 1 in kanala 2 spreminjata vodoravno, v smeri
urinega kazalca se povecuje, v nasprotni smeri urinega kazalca pa zmanjsuje.

zmanjsujes Stevilo rok.

Pomikanje po valovni obliki : z vrtenjem majhnega gumba v zgornjem levem kotu navpi¢nice

V okvirju premikate valovno obliko kanala 1 navpi¢no, z vrtenjem majhnega gumba v

zgornjem desnem kotu pa navpi¢no premikate valovno obliko kanala 2, ki se premika vzdolz

v smeri urinega kazalca navzgor in v nasprotni smeri urinega kazalca navzdol; z vrtenjem
Majhen gumb v zgornjem vodoravnem okvirju premika valovno obliko kanala 1 in

kanal 2 vodoravno, ki se premika v smeri urinega kazalca v desno in v nasprotni
smeri urinega kazalca v levo. Med postopkom lahko kliknete gumb [pocasi],

da izberete grobo ali fino nastavitev.

Nastavitev napetosti sproZilca: za nastavitev obrnite majhen gumb pod okvirjem sproZilca
sprozilne napetosti. Pri tem postopku lahko kliknete gumb [pocasi], da izberete grobo

ali fino nastavitev. Najprej izklopite meni

[samodejni 50 %] zagon, sicer zagonske napetosti ne bo mogoce nastaviti.

Nastavitev sprozilnega roba: kliknite na rob za preklop naraS¢ajocega/padajocega roba
Nastavitve samodejnega zagona: kliknite na nacin za preklapljanje med
samodejno / preprosto / normalno, kjer je samodejno

samodejni zagon

Nastavitve enkratnega zagona : kliknite na nacin za preklapljanje med
samodejno / enkratno / obicajno, kjer je enkratno enkratni zagon.

Nastavitve obi¢ajnega zagona: kliknite nacin za preklop med samodejnim/
preprostim/normalnim, kjer je obicajno obicajen zagon.

Zacasno ustavite prikaz: s klikom na rdeci gumb [zaZeni/ustavi] v zgornjem desnem kotu
kot za zacasno ustavitev ali zagon prikaza.
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Samodejna prilagoditev valovne oblike: kliknite modri gumb [auto] v zgornjem desnem
kotu za izvedbo samodejne prilagoditve.

Za nastavitev nacina pocasnega skeniranja: obrnite velik gumb pod
vodoravni okvir v nasprotni smeri urinega kazalca. Ko osnova doseze

100 ms, sistem bo preklopil v nacin pocasnega skeniranja . 100 ms - 50 s pripada ¢asu
osnova nacina pomikanja.

Merjenje ¢asovnega kurzorja: kliknite gumb [H cur], da vklopite ¢asovni kurzor, nato pa z
levim in desnim gumbom izberite levo in desno svetlobno oznako.

navigacijski gumb in jih na koncu nastavite z majhnim gumbom v zgornjem levem kotu

navigacijski gumb, pri katerem se svetlobni markerji vrtijo v smeri urinega kazalca

v smeri urinega kazalca premaknite roke v desno in v nasprotni smeri urinega kazalca v levo.

Merjenje napetostnega kurzorja: kliknite gumb [v cur], da vklopite napetostni kurzor , nato
pa z gumboma gor in dol izberite ¢rti za oznacevanje svetlobe navzgor in navzdol.

navzdol po navigacijskem gumbu in jih na koncu nastavite z majhnim gumbom v zgornjem levem kotu
vogal navigacijskega gumba, kjer se svetlobne oznacevalne ¢rte premikajo navzgor

z vrtenjem v smeri urinega kazalca in navzdol z vrtenjem v nasprotni smeri urinega kazalca
roke.

Nastavitev prikazanih parametrov: s klikom na F1 - F6 se prikaZe nadzorna plo3ca.
plo3¢a za merjenje parametrov in uporaba navigacijske tipke ali bliznjega gumba
izberite trenutno zahtevane parametre.

Zajem celotnega zaslona: kliknite gumb [s pic] , da zajamete trenutno sliko
Zajeta slika se shrani na lokalni disk v formatu BMP.

Shrani trenutne podatke o valovni obliki : kliknite gumb [s wav], da shranite vse podatke o
valovni obliki odprtega kanala na lokalni disk.

Prilagoditev svetlosti zaslona: kliknite gumb [meni], pojdite na [svetlost zaslona], pritisnite

gumb V redu in na koncu prilagodite svetlost zaslona z
majhen gumb v zgornjem levem kotu. 100 je najsvetlejSe in 0 je najtemnejSe.
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Prilagodite svetlost mreZe v ozadju: kliknite gumb [meni], pojdite na [svetlost mreZe], pritisnite
gumb V redu in na koncu prilagodite svetlost mreze z majhnim gumbom v zgornjem levem
kotu. 100 je najsvetlejSa vrednost, 0 pa pomeni, da je zaslon izklopljen.

mreze.

Ce Zelite nastaviti samodejni sproZilec 5096 vedno: kliknite tipko [menu], pojdite na [automatic
50%], pritisnite tipko OK in nato

Z navigacijsko tipko izberite [vklopljeno]. Ko je nastavljena, bo nacin samodejnega zagona
samodejno nastavil vsak merilni sistem.

sproZilna napetost pri 25 % / 50 % / 75 % vrednosti od vrha do vrha glede na znacilnosti
valovne oblike.

Kalibracija vodoravnega premika osnovne crte: po izvlecenju sonde, ko leva puscica rumenega/
cijan indikatorja in rumena/cijan vodoravna osnovna ¢rta katerega koli kanala nista v istem
poloZaju, je potrebna kalibracija; najprej izvlecite sondo, nato kliknite gumb [meni], pojdite na
[kalibracija osnovne ¢rte] in nato pritisnite gumb V redu, da kalibrirate osnovno ¢rto.

Ogled shranjenega posnetka zaslona: kliknite gumb [meni], pojdite na [pregled slik] in nato
pritisnite gumb V redu za vstop v vmesnik

predogledna sli€ica, ki je slicica zajete valovne oblike. Uporaba

Z navigacijskimi tipkami izberite sli¢ico in nato kliknite [V redu] za prikaz posnetka napredka v
celozaslonskem nacinu, spodaj pa lahko upravljate z gumbi (RET) za vrnitev, (SEL) za vse),
(DEL), (zadnji) in (nasledniji) za naslednji nadzor.

Ogled shranjenih podatkov o valovnih oblikah: kliknite tipko [menu], pojdite na [waveform
brskanje] in nato pritisnite tipko OK za vstop v vmesnik za predogled sli¢ic valovnih oblik, kjer
je slicica valovne oblike. Z navigacijsko tipko izberite slic¢ico in nato kliknite tipko [OK] za ogled
celotne valovne oblike.

zaslon, medtem ko je v spodnjem delu mogoce upravljati (RET} vrnitev, (SEL) vse), (DEL),
(zadnji), (nasledniji) Se en kontrolni gumb.

Brisanje shranjene valovne oblike: kliknite gumb [meni], pojdite na [pregled valovne oblike],
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in nato pritisnite gumb V redu, da vstopite v vmesnik za predogled slicic valovne oblike, kjer
se nahaja slicica valovne oblike. Z navigacijsko tipko izberite sli¢ico in nato kliknite tipko [del]
na dnu, da izbriete valovno obliko, ali pa kliknite tipko, da izbriSete valovno obliko v
celozaslonskem pogledu.

Prikljucitev racunalnika za ogled posnetkov zaslona: kliknite gumb [meni],

Z navigacijskim gumbom se pomaknite na [Skupna raba USB] in nato pritisnite OK.

Odprite skupno rabo USB. Nato povezite racunalnik s priloZzenim kablom USB in racunalnik
prikazal se bo izmenljivi disk ali disk U. Nasli boste posnetke zaslona, shranjene v racunalniku
na disku. UpoStevajte, da jih ne morete popraviti neposredno na disku. Preimenuj

slikovno datoteko, sicer upravljalnik slik osciloskopa ne bo mogel
zaslon.

navodila za uporabo (del generatorja signalov)

Preklapljanje vrste valovne oblike: kliknite gumb [Gen], v spodnjem desnem kotu zaslona se bo prikazal

vmesnik za upravljanje generatorja signalov, nato pa kliknite gumb [V redu], da zeleno izbirno polje
preklopite v poloZaj [vrsta valovne oblike], nato pa kliknite gumb [gor] ali [dol] na navigacijskem gumbu
aligumb v

Za preklop vrste valovne oblike uporabite zgorniji levi kot navigacijskega gumba.

Nastavitev frekvence valovne oblike: kliknite gumb [Gen], v spodnjem desnem kotu zaslona

se bo prikazal vmesnik za upravljanje generatorja signalov, nato pa kliknite gumb [V redu], da
zeleno izbirno polje preklopite v poloZaj [frekvenca], nato pa kliknite gumb [levo] ali [desno]

na navigacijskem gumbu, da nastavite poloZaj kurzorja, torej nastavite delitev, ki jo Zelite
nastaviti. Po potrditvi pritisnite gumb

[gor] ali [dol] ali [gor] v zgornjem levem kotu navigacijskega gumba Z gumbom lahko povecate

ali zmanj3ate vrednost trenutnega bita in s tem spremenite
frekvenca.

Nastavitev delovnega cikla pravokotnega vala: nastavitev delovnega cikla velja samo za
pravokotni val. Nastavite jo lahko le, Ce je vrsta valovne oblike pravokotni val. Druge valovne
oblike nimajo koncepta delovnega cikla. Kliknite gumb [Gen], v spodnjem desnem kotu
zaslona se bo prikazal vmesnik za upravljanje generatorja signalov, nato pa kliknite gumb [V
redu], da preklopite na zeleno izbiro.

polje v poloZaj [delovni cikel] in nato obrnite navigacijski gumb v zgornjem levem kotu.
Delovni cikel lahko povecate ali zmanjSate z gumbom 1'Xo - 99%.

Zajem valovne oblike: Izhod zajema valovne oblike se uporablja za zajem dela ali celotne
trenutno prikazane valovne oblike kot izhod generatorja signalov. Zajeti signal se lahko shrani
v sistem, shrani pa se lahko do 10Q0<skiipinzajetinsignalev. 12



kliknite gumb [meni], vmesnik se bo prikazal na levi strani zaslona.
funkcijo in nato z navigacijsko tipko pois¢ite poloZaj izhodnega zajema ter ga odprite na
zaslonu. Prikazali se bosta dve vijolicni mejni ¢rti . Pretok v notranjosti
Med tema dvema mejnima ¢rtama je segment valovne oblike, ki ga je treba zajeti . Beseda »
izberi« oznacuje , da je mejna ¢rta mejna crta, ki jo nadzoruje tok.

Gumb. Trenutno érto preklapljate in izberete z gumboma [levo] in [desno]
na navigacijskem gumbu. Po nastavitvi mejne crte se lahko z navigacijskim gumbom
premikate levo in navzgor . Med lahko kliknete

Pritisnite tipko [pocasi], da nastavite grobo in fino nastavitev; na sredini obeh robov
vrstice je 1/ 2", kar pomeni, da je trenutno zajeti signal

signal kanala 1/ kanala 2, kanal pa lahko izberete z navigacijskimi tipkami [gor] [dol] ; leva
mejna oznacena

napetost , ki se uporablja za referenco zajetega vala Ce Zelite prilagoditi

poloZaj nivoja rezanja , lahko prilagodite odmik s prilagajanjem poloZaja kanala Y.

Na primer, ce ste enosmerni signal in enosmerni tok
Ce nastavite valovno obliko na polozaj + 1V, je 1V, in e nastavite na
poloZaj -1V, je izhodna napetost -1V ; Ce Zelite prilagoditi amplitudo vzoréenja sekanja,
lahko prilagodite skaliranje.
da amplitudo ojacate do maksimuma, ne pa da je zmanjsate.
zgoraj in nato zajemite, tako da bo imel dovolj podatkov,
Popacenje izhodne valovne oblike bo manjse Ce zajamete
majhen in ga nato zajamete Izhod in nato skozi
Ce meritev povetate z osciloskopom, se bo na valovni obliki pojavil zelo lestvicni
vzoréenje ni zadostno, je efektivni remajhen, prav tako pa

slika je zelo majhna, a ce jo prisilno povecate, bo slika zagotovo
zamegljeno; po vseh parametrov kliknite [Vredu], izrez \
sistemski disk
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Zajeto valovno obliko izpiSite kot generator signalov: najprej kliknite gumb [Gen], da odprete

signalov, kliknite gumb [V redu], preklopite

polozaj [ vrsta valovne oblike ], nato pa kliknite gumba [gor] in [dol] na navigacijski tipki ,
da preklopite na » nato
Kliknite gumb [Gen] za izhod iz in nato
gumb [MENU], vmesnik se bo prikazal na levi zaslona.
funkcijo in jo nato premaknite na poloZaj [ ogled izhoda] ter jo odprite . Na zaslonu se bo
prikazal seznam vseh shranjenih zajetih signalov, nato pa izbirno polje s pomocjo
navigacijskega gumba na zeleni Kliknite tipko [V redu] in v
zgornjem levem kotu valovne oblike se bo prikazal rumen » izhod«, ki
pomeni, da je trenutni lastni bit signala Nato [meni]
izhod generatorja signalov je zajeti signal. UpoStevati je treba, da Ce je zajeta

valovna oblika enocikli¢na valovna oblika , to pomeni, da je v obeh omejenih ciklih samo en
cikel.

potem je izhodna frekvenca generatorja signalov enaka frekvenci nastavljene

generator signalov. Ce zajeta frekvenca valovne oblike vsebuje N ciklov, je izhodna frekvenca
generatorja signalov n-krat ve¢ja od nastavljene frekvence, sproZzilna napetost pa mora biti
nastavljena na najmanjsi rob valovne oblike. Z drugimi besedami, presecis¢e med valovno
obliko in sprozZilno ¢rto je najmanijSe, sicer je lahko prikazana frekvenca veckrat ve¢ja od
dejanske frekvence, ker izracunana

Frekvenca osciloskopa je frekvenca, ki jo dobimo s Stetjem Stevila robov iz sproZilnega signala.
Crte, zato lahko nepravilna postavitev robov celo povzroci podvojitev frekvence
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analiza pogostih tezav

1: Zakaj naprave ne morem vklopiti po prejemu ?
Odgovor: Preverite, ali je napajalni kabel priklju¢en na osciloskop in ali je vti¢nica pod napetostjo.
Ce je vse v redu, zamenjajte polnilno glavo mobilnega telefona in jo preizkusite. Ce je $e vedno

ni mogoce zagnati, se obrnite na sluzbo za stranke in zahtevajte zamenjavo.

2: Zakaj ni napredka pri testu, na zaslonu je Se vedno samo ena vrstica ?

Odgovor: Preverite, ali je bil pritisnjen gumb za premor. Ce ni, enkrat pritisnite gumb
[auto]. Ce ni, je teZava morda v tem, da vir signala nima nobenega

izhodni signal ali pa je sonda v kratkem stiku ali odprta.

Z multimetrom preverite, ali sta sonda in vir signala v redu.

3: Zakaj je vrednost napetosti 0?

Odgovor: Prilagodite navpi¢no obcutljivost in casovno osnovo (frekvenco vzorcenja) ali pritisnite
zaslon [samodejno], da prikaZete vsaj jasen in popoln periodicni

valovna oblika, zgornji in spodnji del valovne oblike pa morata biti v celoti prikazana na zaslonu,
ne da bi bila zgornji del odrezana. Podatki o vrednosti napetosti so trenutno pravilni.

4: Zakaj je vrednost frekvence 0?

Odgovor: Najprej se morate prepricati, da je nacin sproZilca nastavljen na samodejno sproZitev.
Ce je v nacinu samodejnega sprozilca $e vedno nastavljen na 0, enkrat pritisnite gumb [auto].
Na zaslonu se bo prikazala vsaj jasna in popolna periodi¢na valovna oblika, ki bi se morala
sprotziti (zelena puscica oznacuje, da je polozaj med valovno obliko in valovno obliko brez
tresenja fiksen). Podatki o frekvencni vrednosti so pravilni.

5: Zakaj je delovni cikel 0?

Odgovor: Najprej se morate prepricati, da je nacin sprozilca nastavljen na samodejno sproZitev.
Ce je v natinu samodejnega sproZilca $e vedno nastavljen na 0, je to morda zato, ker sproZilec ni
nastavljen na samodejni zagon.
Valovna oblika. Po nastavitvi sproZilne ¢rte na valovno obliko je valovna oblika fiksna. Poleg tega
bodo podatki o delovnem ciklu pravilni Sele, ko se na zaslonu prikaze

vsaj en jasen periodicni tecaj.
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6: Zakaj je krivulja sklopitve AC enaka krivulji sklopitve DC?

Odgovor: Ce je vhodni signal simetricen izmeni¢ni signal (kot je na primer gospodinjski 220 V), je
valovna oblika izmeni¢ne ali enosmerne sklopke enaka. Ce gre za asimetri¢ni izmenicni signal ali
impulzni enosmerni signal, se bo valovna oblika premikala gor in dol, ko se sklopka preklopi.

7: Zakaj se valovna oblika pri testiranju signala spreminja navzgor in navzdol , vidnih pa je le nekaj nihanj v nacinu
delovanja (online) in nacinu delovanja brez povezave (offline) ?

Odgovor: Nastavite nacin sproZilca na samodejno sproZitev in nato enkrat pritisnite gumb [auto].
Ce to ne uspe, priklju¢ek sonde morda ni ozemljen ali pa je konec prikljucka sonde morda
odklopljen. Z multimetrom preverite, ali je sonda v redu.

8: Zakaj se testna valovna oblika trese in je ni mogoce odpraviti?

Odgovor: Nastaviti je treba sproZilno napetost, torej zelena puscica na desni mora nastaviti zeleni
indikator na zgorniji in spodniji rob krivulje. Valovna oblika se zacne in je fiksna ali pa je v meniju z
nastavitvami vklopljena moznost "samodejnih 50 %".

9: Zakaj ne moremo zajeti nenadnih pulznih valov ali digitalnih logi¢nih signalov?
Odgovor: Nastavite nacin sproZilca na "Obic¢ajno" ali "Enojno", nato nastavite napetost sproZilca,
€asovno osnovo in navpi¢no obcutljivost ter se na koncu dotaknite gumba za premor.

1 0: Zakaj se regulacija zagonske napetosti ne odziva? Odgovor: Kliknite
na meni - Samodejno 50 % in ga zaprite.

1 1: Zakaj merite napetost baterije ali drugo enosmerno napetost brez valovne oblike?
Odgovor: Signal napetosti baterije je stabilen enosmerni signal, nima

napredovanje krivulje, v nacinu enosmerne sklopke in nato prilagodite navpi¢no ob¢cutljivost,
bo prislo do premika premice navzgor ali navzdol, ¢e gre za izmeni¢no sklopko, ne glede na
to, kako je nastavljena, ni napredovanja.

1 2: Zakaj merimo val 220 V s frekvenco 50 Hz?

Odgovor: Ce osciloskop prikazuje nizkofrekvenéni signal 50 Hz, mora biti frekvenca vzoréenja zelo
nizka, da se zajame signal 50 Hz. Ce je frekvenca vzoréenja

Pri nizki frekvenci osciloskop preide v nacin ¢akanja, zato prikaze "menjava kartice".

Vsi osciloskopi na svetu bodo zamenjali kartice pri merjenju signalov s frekvenco 50 Hz, ne zato,
ker je osciloskop ... ampak obtical
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1 3: Zakaj je pri merjenju napetostnega valovnega oblika mestnega napajanja najvisja vrednost
VPP vecja od 600 V in ne 220 V ali 310 V?

Odgovor: Mestna napetost 220 V je simetri¢en izmenicni signal, pozitivna temenska napetost
(najvisja vrednost) je +310 V, negativna temenska napetost (najnizja vrednost) pa -310 V, zato je
temenska vrednost 620 V, preklopni parameter pa je efektivna vrednost. Trenutno se pogosto
rece, da je napetost 220 V efektivna vrednost mestne napetosti.

niha od 180 do 260 V, zato je najviSja VPP v obmocju 507-733 V

14: Zakaj izmerjena napetost 220 V ni standardni sinusni val, ali obstaja popacenje?

Odgovor: V mestnem elektroenergetskem omreZju je na splosno prisotno onesnazenje in vec
visjih harmonikov. Ti harmoniki se bodo odrazali v popacenem sinusnem valu in so normalen
pojav, ko se prekrivajo s sinusnim valom. Na sploSno je oblika mestnega

elektri¢ni valovi popaceni in nepomembni za sam osciloskop.

1 5: Zakaj je na zaslonu velik premik med osnovno linijo (0 V) in levo puscico ( oznaka 0 V') brez
vhodnega signala ?

Odgovor: Najprej izvlecite sondo, nato kliknite gumb [meni], pojdite na [kalibracija osnovne &rte],
nato pritisnite gumb V redu in pocakajte, da se kalibracija osnovne ¢rte zakljuci, da se osnovna
¢rta in puscica ujemata.

16: Zakaj se napetost signala nad 5 MHz meri z znatnim slabljenjem, pasovna 3irina pa je le 5 MHz?

Odgovor: Pri merjenju 5 MHz in vec je treba sondo premakniti na 10-kratno pretvorbo, osciloskop
pa nastaviti na 10-kratni vhodni nacin, ker ima linija sonde osciloskopa kapacitivhost do 100-300
pf, kar je velika kapacitivnost za visoke frekvence.

signal! Signal je bil mo¢no oslabljen, ko je dosegel vhodni konec osciloskopa skozi sondo,
ekvivalentna pasovna Sirina pa je 5 MHz. Za izenacitev stotin faktorja moci sonde bo torej na
vhodnem koncu sonde desetkrat zanihal (stikalo je v poloZaju 10x), zato se te kapacitivnosti s
stotinami faktorjev moci uporabijo za izenacitev.

impedanca. Trenutno je pasovna Sirina 100 MHz. UpoStevajte, da se lahko uporablja samo
podporna sonda 100 MHz.

metode testiranja vezij

Merjenje napetosti baterije ali enosmerne napetosti

Izbira prestave: napetost akumulatorja je obicajno niZja od 40 V, druge
Enosmerna napetost je negotova, zato je treba prestavo prilagoditi dejanskim razmeram. Ce
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je viSja od 40 V (sonda in osciloskop sta nastavljena na enako razmerje).
1: Najprej je osciloskop nastavljen na nacin samodejnega proZenja (nacin samodejnega
proZenja je privzet po zagonu), nacin samodejnega proZenja pa se uporabi za testiranje
ciklicnega signala (enosmerna napetost pripada periodi¢nemu signalu).

2: Mnozitelj osciloskopske sonde je nastavljen na ustrezno raven (privzeta vrednost je po
zagonu 1x).

3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve enosmernega toka.

4: Vstavite sondo in obrnite stikalo na ro¢aju sonde na ustrezno raven.

5: Prepricajte se, da je baterija napajana oziroma da je prisotna enosmerna napetost.

6: Prikljucite sponko sonde na negativni pol baterije ali negativno elektrodo

Enosmerni tok in sondo na baterijo ali na pozitivni pol enosmernega toka.

7: Enkrat pritisnite gumb [auto], prikazal se bo enosmerni elektri¢ni signal.

Nato si oglejte parameter povprecne vrednosti. UpoStevajte, da napetost baterije ali druga
enosmerna napetost pripada enosmernemu signalu in da ni valovne oblike, ampak le ¢rta z
gornjim in dolnjim premikom, najvisja vrednost in frekvenca tega signala pa sta 0.

Merjenje vibracij kristalov
Izbira prestave: kristalni oscilator zlahka preneha nihati, ko naleti na kapacitivnost.
Vhodna kapacitivnost 1x sonde je do 100-300 pf, 10x pretvorba pa priblizno 10-30 pf, pri 1x
pretvorbi pa se nihanje zlahka ustavi, zato je treba nastaviti 10x pretvorbo, tj. tako sondo kot
osciloskop je treba preklopiti na 10x pretvorbo (tako sonda kot osciloskop sta nastavljena na
10x pretvorbo).
1: Najprej je osciloskop nastavljen na nacin samodejnega proZenja (nacin samodejnega
proZenja je privzeta nastavitev po zagonu), nacin samodejnega prozenja pa se uporabi za
testiranje periodi¢nega signala (sinusni signal kristalne resonance pripada periodicnemu
signalu).
2: Mnozitelj osciloskopske sonde je nastavljen na 10x (privzeta vrednost je po zagonu 1x).

3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve AC.

4: Vstavite sondo in stikalo na ro¢aju sonde nastavite v poloZaj 10x.

5: Prepricajte se, da je kristalna plo3¢a vklopljena in deluje.

6: Prikljucite sponko sonde na ozemljitveno Zico ploSce kristalnega oscilatorja (negativno
napajanje), izvlecite pokrovcek sonde in v notranjosti je konica igle, ki se dotika enega od
pinov kristalnega oscilatorja.

7: Enkrat pritisnite gumb [auto], da prikaZete potek vibracij testiranega kristala.

Ce je valovna oblika po samodejni nastavitvi premajhna ali prevelika, je mogoce prilagoditi
velikost valovne obliketno nastavite zgumbom
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Merjenje PWM signala MOS cevi ali IGBT

Izbira prestave: napetost PWM signala MOS cevi z direktnim pogonom ali IGBT je obi¢ajno v obmoc¢ju
10 V-20 V, krmilni signal PWM prednje stopnje je prav tako obi¢ajno v obmodju 3-20 V, najvedji
preizkus 40 V v prestavi 1x pa zadostuje. Zato je dovolj, da preizkusite PWM signal z prestavo 1x
(tako sonda kot osciloskop sta nastavljena na prestavo 1x).

1: Najprej je osciloskop nastavljen na nacin samodejnega proZenja (nacin
samodejnega proZenja je privzeta nastavitev po zagonu), nacin samodejnega
proZenja pa se uporabi za testiranje cikli¢cnega signala (PWM pripada ciklic(nemu sigr
2: Mnozitelj osciloskopske sonde je nastavljen na pretvorbo 1x (privzeta nastavitev je pretvorba 1x
po zagonu)

3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve enosmernega toka.

4: Vstavite sondo in stikalo na rocaju sonde preklopite v poloZaj 1x. 5: Prepricajte se, da ima

glavna plos¢a PWM v tem trenutku izhodni signal PWM.

6: Pritrdite sondo na S-pol MOS cevi in sondo na G-pol MOS cevi.

7: Enkrat pritisnite gumb [auto], da prikaZete izmerjeno PWM valovno obliko. Ce je
valovna oblika po samodejni nastavitvi premajhna ali prevelika, lahko velikost valovne
oblike ro¢no prilagodite z gumbom.

Merjenje izhoda generatorja signalov

Izbira prestave: izhodna napetost generatorja signalov je znotraj 30 V, najvisja preskusna vrednost 1x
prestave pa je 40V, zato je izhod generatorja preskusnih signalov v 1x prestavi (sonda in osciloskop

sta nastavljena na 1x prestavo).

1: Najprej je osciloskop nastavljen na na¢in samodejnega proZenja (privzeti nacin
je natin samodejnega proZenja po zagonu), nacin samodejnega prozenja pa se
uporablja za testiranje periodi¢nega signala (izhodni signal iz generatorja signalov
pripada periodi¢nemu signalu).

2: Mnozitelj osciloskopske sonde je nastavljen na pretvorbo 1x (privzeta nastavitev je pretvorba 1x

po zagonu)

3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve enosmernega toka.

4: Vstavite sondo in stikalo na rocaju sonde nastavite v poloZaj 1x. 5: Prepricajte se, da je

generator signalov vklopljen in da oddaja signal.

6: Prikljucite sponko sonde na ¢rni priklju¢ek izhodne linije generatorja signalov, sondo pa na rdec¢o
izhodno linijo generatorja signalov.

7: Enkrat pritisnite gumb [auto], prikazala se bo valovna oblika izhoda generatorja .

Ce je valovna oblika po samodejni nastavitvi premajhna ali prevelika, lahko velikost valovne oblike
prilagodite ro¢no z gumbom.
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Merjenje gospodinjske elektri¢ne energije pri 220 V ali 110 V

Izbira prestave: najprej morate kupiti sondo 100x; gospodinjska elektrika je obicajno 180-260 V,
napetost med vrhovi je 507-733 V, najvecja meritev 1x je 40 V, najvi$ja vrednost 10x je 400 V, 100x je
4000 V, standardna standardna sonda pa je visokonapetostna sonda 10x, izmeriti pa je mogoce le
najvisjo vrednost 400 V. Zato je treba sondo 100x napajati posebej in jo nato nastaviti na prestavo
100x, torej morata biti tako sonda kot osciloskop preklopljena v prestavo.

100-krat.

1: Najprej je osciloskop nastavljen na nacin samodejnega proZenja (nacin samodejnega proZenja je
privzeta nastavitev po zagonu) in nacin samodejnega proZenja se uporablja za testiranje ciklicnega
signala (50 Hz gospodinjska elektrika spada v

na periodic¢ni signal).

2: MnoZitelj osciloskopske sonde je nastavljen na 100x (privzeta vrednost je po zagonu 1x).

3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve AC.
4: Vstavite sondo in stikalo na roc¢aju sonde preklopite v poloZaj 100X. 5:
Prepricajte se, da ima testirani konec domaco izhodno napetost.

6: Prikljucite kleSce sonde in sondo na 2 Zici gospodinjske elektri¢ne napeljave, ne da bi locili med
pozitivnim in negativnim polom.

7: Enkrat pritisnite [auto] za prikaz trenda elektri¢ne energije v gospodinjstvu. Ce je trend po
samodejni prilagoditvi premajhen ali previsok,

velika, velikost valovne oblike je mogoce ro¢no nastaviti zgumbom

Merjenje valovanja moci

Izbira prestave: Ce je izhodna napetost napajalnika nizja od 40V, je
prestavno razmerje nastavljeno na 1x (sonda in osciloskop sta nastavljena na prestavno razmerje
prestava 1x) in 10x (sonda in osciloskop sta nastavljena na isto prestavo,
Ce so 40-400 V).
1: Najprej je osciloskop nastavljen na nacin samodejnega sproZenja (nacin samodejnega sprozenja).
samodejni zagon je privzeta nastavitev po zagonu) in nac¢in samodejnega zagona
SproZenje se uporablja za testiranje ciklicnega signala (enosmerna napetost pripada
periodic¢ni signal).
2: Mnozitelj osciloskopske sonde je nastavljen na ustrezno pretvorbo (privzeta vrednost
je po zagonu 1x).
3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve AC, upostevajte, da
AC AC nacin sklopitve
4: Vstavite sondo ap Obrnite stikalo na ro¢aju sonde na ustrezno raven.
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 napajanje vklopljeno in da je izhodna napetost na voljo.
6: Priklju¢ek sonde prikljuite na negativni pol izhodne modi, priklju¢ek sonde pa na pozitivni pol
izhodne modi ter pocakajte priblizno 3 sekunde. Ko sta rumena ¢rta in levi poloZaj rumene puscice
v istem poloZaju, pocakajte, da se poloZaja izenacita.

7: Enkrat pritisnite gumb [auto] in prikazalo se bo valovanje moci.

Merjenje moci inverterja

Izbira prestave: Izhodna napetost pretvornika je podobna napetosti gospodinjske elektri¢ne
energije, z najvisjo napetostjo nad SOQV, najvisjo izmerjeno napetostjo 40 V pri 1X prestavi, 400 V
pri 10x prestavi in 4000 V pri 100x prestavi. Privzeta standardna sonda je visokonapetostna sonda
10x, najvisjo vrednost 400 V pa je mogoce izmeriti le pri najvisji prestavi. Zato je treba zagotoviti
sondo 100x in jo nato nastaviti na prestavo 100x, torej preklopiti osciloskopsko sondo na prestavo
100x.

1: Najprej je osciloskop nastavljen na nacin samodejnega prozZenja (privzeti
nacin je na€in samodejnega proZenja po zagonu) in nacin samodejnega
proZenja se uporabi za testiranje periodicnega signala (signal, ki prihaja iz
pretvornika, pripada periodi¢nemu signalu).

2: MnofZitelj osciloskopske sonde je nastavljen na 100x (privzeto je 1x na sproZzilec)

3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve enosmernega toka.
4: Vstavite sondo in stikalo na rocaju sonde nastavite na 100X. 5: Preverite,
ali je pretvornik vklopljen in ali je izhodna napetost na voljo.

6: Priklju¢ek sonde in sondo prikljucite na izhodni konec pretvornika, ne da bi razlikovali

med pozitivnim in negativnim polom.

7: Enkrat pritisnite [auto] za prikaz valovne oblike pretvornika. Ce je valovna oblika po samodejni
nastavitvi premajhna ali prevelika, lahko velikost valovne oblike ro¢no prilagodite z gumbom.
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Merjenje ojacevalnika modi ali avdio signala

Izbira prestave: Izhodna napetost ojacevalnika moci je obicajno nizja

vec kot 40 V in zadostuje najvecji preizkus 40 V pri 1x pretvorbi (sonda in osciloskop sta
nastavljeno na 1x pretvorbo).

1: Najprej nastavite osciloskop na nacin samodejnega proZenja (privzeto je
nacin samodejnega zagona po zagonu).

2: Mnozitelj osciloskopske sonde je nastavljen na raven 1x (privzeto po zagonu)
stopnja 1x).

3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve AC.

4: Vstavite sondo in stikalo na ro¢aju sonde nastavite v poloZaj 1x. 5: Preverite,

ali je ojacevalnik vklopljen in ali oddaja zvo¢ne signale.

6: Prikljucite kle3ce in sondo na izhodni konec obeh ojacevalnih linij, ne da bi razlikovali med
pozitivnim in negativnim poloma.

7: Enkrat pritisnite gumb [auto], da prikaZete napredek pretvornika. Ce

Po samodejni nastavitvi je valovna oblika premajhna ali prevelika, velikost valovne oblike pa je mogoce prilagoditi.

Valove lahko nastavite ro¢no z gumbom.

Meritev komunikacijskega signala vozila / signala vodila

Izbira prestave: komunikacijski signal avtomobila je obi¢ajno nizji od 20

signal vozila z 1x pretvorbo (sonda in osciloskop sta nastavljena na 1x pretvorbo).

1: Najprej je osciloskop nastavljen na normalni nacin prozenja (po zagonu je

(privzeti na¢in samodejnega zagona). Obicajni nacin zagona je

uporablja se posebej za merjenje neperiodi¢nih digitalnih signalov. Ce

Ce se uporablja nacin samodejnega proZenja, ni mogoce zajeti neperiodi¢nega signala.
2: MnoZitelj osciloskopske sonde je nastavljen na pretvorbo 1x (privzeto po zagonu)
vrednost 1x) 3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve AC.

4: Vstavite sondo in stikalo na roc¢aju sonde nastavite v poloZaj 1x.

5: Prikljucite kle3¢e sonde in sondo na obe signalni liniji komunikacijske linije, ne glede na
pozitivni in negativni signal. Ce je signalnih linij veg, je treba signalno linijo predhodno oceniti
ali poskusiti izbrati dve od njih za

veckratno testiranje. 6: Prepricajte se, da je v tem trenutku na komunikacijski liniji
komunikacijski signal .

© Sunnvsoft sro. distributer 22



7: Navpicno obcutljivost nastavite na 50 mv

8: Nastavite ¢asovno osnovo na

9: Enkrat pritisnite gumb [50 %].

10: Ce je na komunikacijski liniji komunikacijski signal, ga bo osciloskop zajel in
bo prikazan na zaslonu. Ce ga ni mogoce zajeti, morate poskusiti nastaviti ¢as
osnovna (1ms-100ns) in sproZilna napetost (zelena puscica) veckrat

Merjenje infrardeega daljinskega sprejemnika

Izbira prestave: infrardedi signal daljinskega upravljalnika je obic¢ajno 3-5 Vin

Najvisja preizkusna napetost za 1x pretvorbo je 40 V, zato je dovolj za preizkus komunikacijskega signala.

signal vozila z 1x pretvorbo (sonda in osciloskop sta nastavljena na 1x pretvorbo).
1: Najprej je osciloskop nastavljen na normalni nacin proZenja (po zagonu je
(privzeti nacin samodejnega zagona). Obicajni nac¢in zagona je
uporablja se posebej za merjenje neperiodi¢nih digitalnih signalov. Ce je nacin
Samodejno proZenje ne more zajeti neperiodi¢nega signala, spada med
infrardedi signal daljinskega upravljalnika v aperiodicno digitalno kodiranje
signal.

2:The

MnozZitelj sonde je nastavljen na pretvorbo 1x (privzeta vrednost je 1x
po zagonu).

3: Nacin sklopitve osciloskopa je nastavljen na nacin sklopitve enosmernega toka.

4: Vstavite sondo in stikalo na rocaju sonde nastavite v polozaj 1x.

5: Prikljucek sonde prikljucite na ozemljitev (negativni) konec plosce infrardecega sprejemnika, sondo
pa na podatkovni pin infrardecega sprejemnika.

6: Nastavite vertikalno obcutljivost na 500 mV 7:

Nastavite ¢asovno osnovo na 20us

8: Obrnite rdeco puscico sprozilca levo od rumene puscice in priblizno za 1 velik razmik mreze.

9: V tem trenutku daljinski upravljalnik poslje infrardeci signal za sprejem las in na osciloskopu se
prikaze valovna oblika.
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Merjenje ojacevalnega vezja s senzorji (temperatura, vlaznost,
tlak, dvorana itd.)

Izbira prestave: signal senzorja je na splosno precej Sibek, priblizno

nekaj milivoltov. Tega majhnega signala osciloskop ne more neposredno zaznati. Na glavni plos¢i
tega senzorja je del za ojacitev signala. Ko je najden izhodni konec ojacevalnika, lahko osciloskop
izmeri signal po ojacitvi. Uporablja se lahko pri 1x pretvorbi (tako sonda kot osciloskop sta
nastavljena na 1x pretvorbo).

1: Najprej nastavite osciloskop na nacin samodejnega proZenja (privzeta nastavitev je nacin
samodejnega proZenja po zagonu).

2: Mnozitelj osciloskopske sonde je nastavljen na pretvorbo 1x (privzeta vrednost je 1x po zagonu)
3: Nacin sklopitve osciloskopa je nastavljen na nacin DC

vezi.

4: Vstavite sondo in stikalo na ro¢aju sonde nastavite v poloZaj 1x.

5: Prikljucek sonde prikljucite na ozemljitveni konec mati¢ne plosce senzorja (negativno napajanje),
poiscite izhodni konec ojacevalnega dela in prikljucite sondo na izhodni konec.

6: Navpicno obcutljivost nastavite na 50 mV.

7: Nastavite €asovno osnovo na 500 ms in vstopite v nacin po¢asnega skeniranja z veliko ¢asovno
osnovo. 8: Premaknite osnovno ¢rto na spodnjo stran.

9: Ce se signalna ¢rta pojavi na vrhu, se navpi¢na ob&utljivost zmanjsa, kar je 100 mV, 200 mV, 500
mv itd., ko se posodobljeni signal na desni ne za¢ne na vrhu.

(obi¢ajno najbolje na sredini zgornjega in spodnjega dela) je mogoce zaznati signal, ki ga prejme

senzor

Dobavitelj/Distributer

Sunnysoft d.o.o.
Kovanecka 2390/1a

190 00 Praga 9
Ceska republika
www.sunnysoft.cz
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Oscyloskop cyfrowy stacjonarny

L/
FNIRSI-1014D

Instrukcja uzytkowania
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Wprowadzenie produktu

FNIRSI-1014D to dwukanatowy oscyloskop i generator sygnatu wprowadzony na rynek przez FNIRSI, z
rozbudowanymi funkcjami i wysoka praktycznoscia. Jest to ekonomiczny dwukanatowy oscyloskop stotowy
dla branzy konserwacyjnej i badawczo-rozwojowej. Oscyloskop ma czestotliwos¢ prébkowania w czasie
rzeczywistym 1GSa/s, analogowg szerokos$¢ pasma 100MHz*2; kompletne funkcje wyzwalania (pojedynczy/
normalny/automatyczny), mozna go swobodnie uzywac zaréwno do okresowego sygnatu analogowego, jak i
aperiodycznego sygnatu cyfrowego; wbudowany generator sygnatu z funkcjg DDS i oryginalnym wyjsciem
choppera (@2,5VPP), krok wszystkich sygnatéw wynosi 1Hz, obstuguje 14 rodzajéw standardowych sygnatéw
funkcyjnych i konfigurowalny sygnat choppera, chopper Urzgdzenie wyjsciowe przechwytuje cze$¢ lub cato$¢
ztozonych sygnatéw mierzonych przez oscyloskop jako sygnat wyjéciowy generatora sygnatu, ktéry moze
przechowywac do 1000 niestandardowych sygnatéw choppera; Wbudowany modut ochrony przed wysokim
napieciem wytrzymuije ciggte napiecie do 400 V, nie martwigc sie o spalenie oscyloskopu spowodowane przez

sonde, ktéra nie przesunie sie do przektadni 10x.

Duzy tryb przewijania podstawy czasu, ktéry moze $ledzi¢ powolng zmiane poziomu; wyposazony w wydajny
automatyczny, samoadaptacyjny wyzwalacz jednym przyciskiem 25%, 50%, 75%, ktéry moze wyswietlaé
mierzony przebieg bez skomplikowanej regulacji; wyswietlacz jest wyposazony w 7-calowy ekran LCD o
wysokiej rozdzielczosci 480; funkcja pomiaru kursorem, ktéra moze recznie odczytywac parametry amplitudy

* 800 czestotliwos¢ bez odczytywania jednostki i wielkosci skali w tle i bez konwersji, aby bezposrednio
uzyskac szczyt i czestotliwos¢; niezwykle wygodna funkcja przechwytywania ekranu i przechowywania
przebiegéw , wbudowana pamig¢ 1 GB, mozna zapisa¢ do 1000 zrzutéw ekranu + 1000 grup danych
przebiegéw, proces przechowywania jest prosty i szybki, zapisywanie biezgcego przebiegu, wystarczy klikng¢,
aby zapisac biezagce dane, bardzo wygodne; potezny menedzer obrazéw przebiegéw, obstuga przegladania
miniatur, wyswietlania, wyswietlania szczegétéw Obroét strony, usuwanie i powigkszanie, zmniejszanie i
przesuwanie przebiegéw sg wygodne do analizy wtérnej. Kadtub wyposazony jest w interfejs USB, ktéry
mozna podtaczy¢ do komputera w celu realizacji wspoétdzielenia obrazéw ekranowych i komputera, co jest
wygodne w przypadku analizy wtérnej; funkcja wyswietlania graficznego Lissajous moze by¢ uzywana do
poréwnywania i oceniania amplitudy, czestotliwosci i fazy dwdch grup sygnatéw; funkcja wyswietlania FFT
moze w przyblizeniu oszacowa¢ sktadowg harmoniczng sygnatu; funkcja wyswietlania graficznego Li Shayu
moze by¢ uzywana do poréwnywania i oceniania amplitudy, czestotliwosci i fazy dwéch grup sygnatéw;

Ostrzezenie

1: W przypadku jednoczesnego korzystania z dwéch kanatéw , zaciski uziemienia obu sond muszg by¢

potaczone. taczenie zaciskdw uziemienia jest surowo zabronione. © Sunnysoft
sro, dystrybutor 2



Zaciski obu sond muszg by¢ podtgczone do réznych potencjatéw, zwtaszcza do réznych
potencjatéw zaciskéw urzadzen duzej mocy lub 220 V. W przeciwnym razie ptyta gtéwna
oscyloskopu ulegnie przepaleniu . Poniewaz oba kanaty sg uziemione, podtgczenie ich do
réznych potencjatéw doprowadzi do zwarcia wewnetrznych przewoddéw uziemiajacych piyty
gtéwnej, co dotyczy wszystkich oscyloskopdéw.

2: Wejscie BNC oscyloskopu moze wytrzymac¢ maksymalne napiecie 400 V. Surowo zabrania
sie stosowania napiecia wyzszego niz 400 V w pozycji sondy 1x.

3: Nalezy uzywac oryginalnego zasilacza. Zabrania sie uzywania zasilacza lub portu USB innych
testowanych urzgdzen. W przeciwnym razie moze doj$¢ do zwarcia przewodu uziemiajgcego
ptyty gtéwnej podczas testu.

4: Aby zmierzy¢ sygnaty o wysokiej czestotliwosci i wysokiej czestotliwosci, nalezy uzy¢ sondy 100x
(takiej jak zgrzewarka ultradzwiekowa, maszyna do czyszczenia ultradzwiekowego itp.) lub

nawet sondy 1000x (takiej jak koncéwka wysokiego napiecia transformatora

wysokiej czestotliwosci, cewka kuchenki indukcyjnej

itp.). sygnat wysokiego napiecia

Szeroko$¢ pasma sondy 1x wynosi 5 MHz, a szeroko$¢ pasma sondy 10x wynosi 100
MHz. Jesli czestotliwo$¢ pomiaru jest wyzsza niz 5 MHz, przetgcznik na uchwycie sondy
nalezy ustawi¢ w pozycji 10, a oscyloskop réwniez nalezy ustawi¢ na 10x. W przeciwnym
razie sygnat bedzie znacznie sttumiony, co ma miejsce we wszystkich oscyloskopach.
Poniewaz sam przewdd sondy oscyloskopu ma pojemnos¢ do 100-300 pF, co jest duzg
pojemnoscia dla sygnatu o wysokiej czestotliwosci! Sygnat jest znacznie sttumiony, gdy
dociera do korica wejsciowego oscyloskopu przez sonde, a rownowazna szerokos$¢
pasma wynosi 5 MHz. Dlatego, aby dopasowac setng linie sondy PF, koniec wejsciowy
linii sondy zostanie sttumiony dziesieciokrotnie (przetacznik jest w konwersji 10x), wiec
setny kondensator PF jest uzywany tylko do dopasowania impedancji. Obecnie szeroko$¢
pasma wynosi 100 MHz. Nalezy pamieta¢, ze mozna uzywac wytgcznie sond o szerokosci
pasma 100 MHz lub wyzszej.
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schemat wskaznika funkcji interfejsu

éaass ® Ssas8s
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1: Wskaznik pauzy 2: Strzatka

potozenia x wyzwalacza wskazuje, ze jest to punkt x wyzwalacza 3: Znaczniki wyboru w

tle siatki 4: Dane przebiegu kanatu 1 5: Pozycja startowa

kanatu 1 jest wskazywana

strzatka, tj. pozycja potencjatu 0 V. 6: Dane przebiegu kanatu 2 7: Pozycja startowa

kanatu 2 jest wskazywana strzatka,

tj. pozycja potencjatu 0 V.

8: Flaga poziomej podstawy czasu. 9: Pozycja

poczatkowa strzatki X wzgledem uktadu wspétrzednych. 10: Pozioma podstawa czasu

odnosi sie do dtugosci czasu reprezentowanej przez duzg siatke w kierunku poziomym, ktéra jest
okreslana przez czestotliwos¢ prébkowania. Im wieksza podstawa czasu, tym wolniejsza czestotliwosc¢
prébkowania i odwrotnie.

11: Flaga stanu wyzwalacza 12:

Kolumna 6 parametréw pomiaru, nacisnij F6, aby swobodnie wybra¢ parametry pomiaru 13:
Kolumna 5 parametréw pomiaru, nacisnij F5, aby swobodnie wybra¢ parametry pomiaru 14:

Kolumna 4 parametréw pomiaru, nacisnij F4, aby swobodnie wybra¢ parametry pomiaru
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15: Kolumna 3 parametréw pomiaru, naci$nij F3, aby swobodnie wybra¢ parametry
pomiaru . 16: Parametry pomiaru w kolumnie 2, nacisnij F2, aby swobodnie wybrac

parametry pomiaru. 17: Parametry pomiaru w kolumnie 1, nacisnij F1, aby swobodnie

wybrac

parametry pomiaru. 18: Znak panelu sterowania

kanatem 2 19: Tryb sprzezenia wejsciowego kanatu 1 ma dwie opcje: DC i AC. DC oznacza
sprzezenie DC, a AC oznacza sprzezenie AC.

20: Powiekszenie sondy kanatu

1 21: Etykieta panelu sterowania kanatu 1 22:

Czuto$¢ pionowa kanatu 1 odnosi sie do napigcia reprezentowanego przez duzg siatke w

kierunku pionowym.

23: Pozycja podstawowej strzatki kanatu 1 wzgledem uktadu wspétrzednych 24:
Predko$¢ ruchu podczas pracy z przebiegiem, szybki ruch stuzy do zgrubnej
regulacji, a wolny ruch do precyzyjnej regulacji. 25: Pozycja

strzatki napiecia wyzwalania wzgledem uktadu wspétrzednych 26: Wskaznik zbocza
wyzwalacza, strzatka w gére dla wyzwalania zboczem narastajgcym, strzatka w dét dla
wyzwalania zboczem

opadajgcym 27: Wskaznik trybu wyzwalania, podzielony na automatyczny, prosty i
normalny; automatyczny oznacza wyzwalanie automatyczne, prosty oznacza

wyzwalanie proste, a normalny

oznacza wyzwalanie normalne.

28: Flaga paska sterowania wyzwalaniem 29: Kanat wyzwalania, podzielony na opcje ch1 i

Funkcje przyciskéw

i\ A
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1: Przycisk Start/Pauza. Mozesz wstrzymac prébkowanie w dowolnym momencie, klikajgc ten przycisk.

2: Przycisk automatycznej regulacji za pomoca jednego przycisku. Po kliknieciu tego przycisku system

automatycznie zidentyfikuje sygnat i ustawi najlepsze parametry w celu wyswietlenia tego przebiegu.

3: Przycisk menu funkcji - kliknij go, aby wyswietli¢ menu funkcji. 4: Przycisk zrzutu

ekranu jednym kliknieciem. Kliknij ten przycisk, aby wykona¢ zrzut ekranu catego ekranu i
automatycznie zapisa¢ go w pamieci wewnetrznej.

5: Przycisk zapisu przebiegu. Kliknij ten przycisk, aby zapisa¢ wszystkie dane przebiegu z dwéch kanatéw
w pamieci wewnetrznej.

6: Przycisk przetgczania kursora czasu. Kliknij ten przycisk, aby wigczy¢ lub wytaczy¢ funkcje pomiaru
kursora. 7 : Naci$nij

przycisk

przetgczania kursora napiecia, aby wiaczy¢ lub wytgczy¢ funkcje pomiaru kursora .

8: Przycisk nawigacji systemowej [prawy]

9: Przycisk nawigacji

systemowej 10: Przycisk

nawigacji systemowej [OK] 11:

Przycisk nawigacji systemowej 12:

Przycisk

nawigacji systemowej [lewy]

13: Przycisk predkosci ruchu. Kliknij ten przycisk, aby przetaczac sie miedzy ruchem szybkim i
wolnym. 14: Pokretto regulacji pozycji pionowej kanatu 1, obré¢ zgodnie z ruchem wskazéwek zegara, aby
przesung¢ w gére, obrd¢ przeciwnie do ruchu wskazéwek zegara, aby przesuna¢ w dét. 15: Przycisk
przetgczania kanatéw. Kliknij ten

przycisk, aby wtaczy¢ lub wytgczy¢ wyswietlanie przebiegu. 16: Przycisk panelu sterowania kanatu
1. Kliknij ten przycisk,

aby

wyswietli¢ parametry sterowania zwigzane z kanatem 1, ktére mozna wybrac za pomocg przycisku

nawigacyjnego lub przycisku obok niego.

17: Pokretto regulacji czutodci pionowej kanatu 1, wzmocnienie pionowe zgodnie z ruchem wskazéwek
zegara, zmniejszenie pionowe przeciwnie do ruchu wskazéwek zegara.

18: Port wejsciowy sygnatu kanatu 1, zakres pomiaru wynosi 0 - 40 V od szczytu do szczytu, nalezy zwrdci¢
uwage na maksymalna tolerancje napiecia wytrzymywanego od szczytu do szczytu 400 V.

19: Pokretto do regulacji potozenia pionowego kanatu 2, obrét zgodnie z ruchem wskazéwek zegara
powoduje przesunigcie w gére, obrét przeciwnie do ruchu wskazéwek zegara powoduje przesunigcie w dét.
20: Przycisk przetgczania kanatu 2. Kliknij ten przycisk, aby wigczy¢ lub wytgczy¢ wyswietlanie przebiegu.

© Sunnysoft sro, dystrybutor 6



21: Przycisk panelu sterowania kanatu 2. Kliknigcie tego przycisku wyswietla

parametry sterujgce zwigzane z kanatem 2, ktére mozna wybrac za pomocg przycisku nawigacyjnego lub
pokretta obok niego.

22: Pokretto regulacji czutosci pionowej kanatu 2, wzmocnienie pionowe w kierunku

zgodnie z ruchem wskazdwek zegara, spadek pionowy przeciwnie do ruchu wskazéwek zegara.

23: Port wejsciowy sygnatu kanatu 2, zakres pomiaru wynosi 0-40 V od szczytu do szczytu, wazny

maksymalna tolerancja napiecia wytrzymywanego migdzyszczytowego 400 V.

24: system zaczyna przesuwac pokretto regulacji potozenia x zgodnie z ruchem wskazéwek zegara
w prawo i przeciwnie do ruchu wskazéwek zegara w lewo.

25: jeden przycisk, aby powrdci¢ do $rodka, po kliknieciu tego przycisku kanat 1, kanat 2 pozycja
pionowa, wyzwalacz x pozycja pozioma, wyzwalacz y pozycja pionowa powrécg do $rodka.

26: pokretto regulacji podstawy czasu obraca sie zgodnie z ruchem wskazéwek zegara, co powoduje
zmniejszenie podstawy czasu, czyli zwiekszenie ksztattu fali w poziomie, i przeciwnie do ruchu
wskazéwek zegara, co powoduje zwiekszenie podstawy czasu, czyli zmniejszenie ksztattu fali w
poziomie.

27: Wyjscie generatora sygnatu DDS

28: pokretto do regulacji potozenia y napiecia wyzwalajacego, obrét zgodnie z ruchem

wskazéwek zegara powoduje przesuniecie w gére, obrét przeciwnie do ruchu wskazéwek

zegara powoduje przesuniecie w dét.

29: Przycisk przetgczania trybu wyzwalania, podzielony na automatyczny, prosty i

normalny 30: Przycisk przetgczania zbocza wyzwalania, podzielony na zbocze

narastajgce i zbocze opadajgce 31: Przycisk przetgczania kanatu wyzwalania,

podzielony na kanat 1 i kanat 2

32: Przycisk wyzwalacza 50%, po kliknieciu tego przycisku system automatycznie ustawi aktualne
napigcie wyzwalacza na 25%, 50%, 75% zgodnie z charakterystyka sygnatu wyzwalajgcego. 33:
Przycisk umozliwiajgcy wybdr parametréw pomiaru z pierwszej kolumny. Po wyswietleniu

schematu blokowego pomiaru mozna dokonac¢ wyboru za pomocg przycisku nawigacyjnego

lub pokretta obok niego.

34: przycisk wyboru parametréw pomiaru w drugiej kolumnie; po wyswietleniu schematu blokowego
pomiaru mozna dokona¢ wyboru za pomocg przycisku nawigacyjnego lub pokretta obok niego.

35: przycisk wyboru parametréw pomiaru w kolumnie 3. Po wyswietleniu schematu blokowego
pomiaru mozna dokona¢ wyboru za pomoca przycisku nawigacyjnego lub pokretta obok niego.
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36: przycisk wyboru parametréw pomiaru w kolumnie 4, po wyswietleniu schematu blokowego
pomiaru mozna go wybrac¢ za pomocg przycisku nawigacyjnego lub przycisku obok niego37:
przycisk wyboru parametréw pomiaru w kolumnie 5 spowoduje wySwietlenie schematu blokowego
pomiaru, ktéry mozna wybrac za pomoca przycisku nawigacyjnego lub przycisku obok niego

38: przycisk wyboru parametréw pomiaru w kolumnie 6. Po wyswietleniu schematu blokowego
pomiaru mozna dokona¢ wyboru za pomocg przycisku nawigacyjnego lub pokretta obok niego.

39: Przycisk panelu sterowania generatora sygnatu. Kliknij ten przycisk, aby wyswietli¢ panel
sterowania parametrami generatora sygnatu. Mozesz dokona¢ wyboru za pomocg klawisza
nawigacyjnego lub pokretta obok niego.

40: nastepna strona przycisku sterowania na nastepnej stronie menedzera obrazéw/przebiegéw/
obcinania
41: przycisk sterowania menedzerem obrazu / przebiegu / fali pocietej nastepna strona [poprzednia
strona]

42: przycisk sterowania [usun] na nastepnej stronie Menedzera obrazéw/krzywych/ciecia
43: wybierz wszystkie przyciski sterujgce po nastgpnej stronie obrazu/przeptywu/ciecia
Menedzer

44: [powr6t] przycisk sterujgcy do nastepnej strony obrazu/ksztattu fali/cigcia

Administrator

45: Port USB do udostepniania zrzutéw ekranu

46: wiacznik zasilania, kliknij, aby rozpocza¢ lub zatrzymac dziatanie

instrukcja obstugi (cze$¢ oscyloskopu)

Otworz lub zamknij kanat 1 /7 kanat 2: kliknij przycisk [ch1] / [CH2]

otwérz lub zamknij kanat 1 / CH2 Wigcz lub wytgcz FFT: kliknij przycisk

[conf] w kanale 1 lub CH2, wyswietlony zostanie panel sterowania parametrami kanatu 1/
kanat 2, a nastepnie wigcz/wytacz FFT za pomoca przycisku nawigacyjnego.

Ustawienie trybu tacza wejsciowego : klikajac przycisk [conf] w elemencie ch1 lub
CH2, wyswietlony zostanie panel sterowania parametrami kanatu 1/kanatu 2, a nastepnie uzyj

Przycisk nawigacyjny umozliwia przetaczanie miedzy pradem statym i przemiennym.

Ustawienie wspétczynnika wejsciowego sondy: kliknij przycisk [conf] w kanale CH1 lub CH2,
pojawi sie panel sterowania parametrami kanatu 1/kanatu 2, a nastepnie
Uzyj przycisku nawigacyjnego , aby przetgczy¢ sie na 1x / 10x / 100x.
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Skalowanie przebiegu: obré¢ duze pokretto w lewym dolnym rogu ramki pionowej , aby skalowa¢ przebieg
kanatu 1 w pionie, lub obré¢ duze pokretto w prawym rogu, aby skalowa¢ przebieg kanatu 1 w poziomie.
dolny rég skaluje przebieg kanatu 2 w pionie; obracanie duzego pokretta na dole poziomej ramki skaluje
przebiegi kanatu 1 i kanatu 2 w poziomie, zgodnie z ruchem wskazéwek zegara zwieksza, przeciwnie do
ruchu wskazéwek zegara zmniejsza

zmniejszasz liczbe rak.

Przewijanie przebiegu : poprzez obrét matego pokretta w lewym gérnym rogu pionowego

ramka przesuwa przebieg kanatu 1 w pionie i poprzez obrét matego pokretta w prawym gérnym

rogu przesuwasz przebieg kanatu 2 w pionie, ktéry przesuwa sie wzdtuz

zgodnie z ruchem wskazéwek zegara w gére i przeciwnie do ruchu wskazéwek zegara w dét; obracajac
mate pokretto w gérnej poziomej ramce przesuwa przebieg kanatu 1 i

kanat 2 poziomo, ktéry porusza sie zgodnie z ruchem wskazéwek zegara w prawo i przeciwnie do ruchu
wskazéwek zegara w lewo. Podczas tego procesu mozesz klikng¢ przycisk [wolnol, aby wybra¢

regulacje zgrubng lub precyzyjng.

Regulacja naciggu spustu: aby wyregulowac, nalezy przekreci¢ mate pokretto pod ramga spustu.
napiecie wyzwalajgce. W tym procesie mozesz klikng¢ przycisk [wolno], aby wybra¢ napiecie zgrubne
lub precyzyjnej regulacji. Pamietaj, aby najpierw wytaczy¢ menu.

[automatyczne 50%)] uruchamianie, w przeciwnym razie nie bedzie mozliwe ustawienie napiecia poczgtkowego.
Ustawienie krawedzi wyzwalacza: kliknij krawedz, aby przetaczy¢ krawedz narastajgca/opadajaca
Ustawienia automatycznego uruchamiania: kliknij tryb, aby przetgcza¢ sie miedzy nimi
automatyczny / prosty / normalny, gdzie automatyczny jest

automatyczny start

Ustawienia jednorazowego uruchomienia : kliknij tryb, aby przetgczac sie miedzy

automatyczny / jednorazowy / normalny, gdzie jednorazowy oznacza jednorazowy start.

Ustawienia normalnego uruchamiania: kliknij tryb, aby przetgczac sie miedzy trybem automatycznym/
prostym/normalnym, gdzie tryb normalny oznacza normalne uruchamianie.

Wstrzymaj wyswietlanie: klikajgc czerwony przycisk [uruchom/zatrzymaj] w prawym gérnym rogu
rég, aby wstrzymac lub uruchomi¢ wyswietlanie.
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Automatyczna regulacja przebiegu: kliknij niebieski przycisk [auto] w prawym gérnym rogu, aby wykona¢

automatyczna regulacje.

Aby ustawic¢ tryb wolnego skanowania: przekre¢ duze pokretto pod
pozioma rame przeciwnie do ruchu wskazéwek zegara. Gdy podstawa osiggnie

100 ms, system przejdzie w tryb wolnego skanowania . 100 ms - 50 s to czas
podstawa trybu przewijania.

Pomiar kursora czasu: kliknij przycisk [H cur], aby wtaczy¢ kursor czasu, a nastepnie wybierz lewy i prawy
znacznik $wiatta za pomoca lewego i prawego przycisku

przycisk nawigacyjny i na koniec ustaw je za pomocg matego pokretta w lewym gérnym rogu
przycisk nawigacyjny, w ktérym znaczniki $wietlne obracane sg zgodnie z ruchem wskazéwek zegara

zgodnie z ruchem wskazéwek zegara, aby przesuna¢ wskazéwki w prawo, i przeciwnie do ruchu wskazéwek zegara, aby przesunac wskazowki w lewo.

Pomiar kursora napiecia: kliknij przycisk [v cur], aby wtgczy¢ kursor napigcia , a nastepnie wybierz linie $wietlne
w gére i w dot za pomocg przyciskéw w gére i w dot.

nacisnij przycisk nawigacyjny i na koniec ustaw je za pomocg matego pokretta w lewym gérnym rogu
rogu przycisku nawigacyjnego, w ktérym linie oznaczajgce $wiatto przesuwajg sie w gére

obracajgc sie zgodnie z ruchem wskazéwek zegara i w dét obracajac sig przeciwnie do ruchu wskazéwek zegara

sita robocza.

Ustawianie wyswietlanych parametréw: po kliknieciu F1 - F6 pojawi sie panel sterowania.
panelu pomiaru parametréw i za pomocg klawisza nawigacyjnego lub pobliskiego przycisku
wybierz aktualnie wymagane parametry.

Przechwy¢ caty ekran: kliknij przycisk [s picl, aby przechwycic¢ biezacy ekran.

Przechwycony obraz zapisywany jest na dysku lokalnym w formacie BMP.

Zapisz biezgce dane przebiegu : kliknij przycisk [s wav], aby zapisa¢ wszystkie dane przebiegu otwartego kanatu

na dysku lokalnym.
Regulacja jasnosci ekranu: kliknij przycisk [menu], przejdz do [jasnosci ekranul, nacisnij przycisk OK, a nastepnie

dostosuj jasnos¢ ekranu za pomoca

mate pokretto w lewym gérnym rogu. 1 00 oznacza najjasniejszg wartos¢, a 0 najciemniejsza.
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Dostosuj jasnos¢ siatki tta: kliknij przycisk [menul, przejdz do [jasnosci siatki], naci$nij przycisk
OK i na koniec dostosuj jasnos¢ siatki za pomocg matego pokretta w lewym gérnym rogu. 100
to najjasniejsza warto$¢ , a 0 oznacza, ze wyswietlacz jest wytgczony.

siatki.

Aby ustawi¢ automatyczne wyzwalanie 5096 przez caty czas: kliknij przycisk [menu], przejdz
do [automatyczne 50%], nacisnij przycisk OK, a nastepnie

Uzyj klawisza nawigacyjnego, aby wybra¢ [wt.]. Po ustawieniu tryb automatycznego startu
automatycznie ustawi kazdy system pomiarowy.

napiecie wyzwalajgce na poziomie 25% / 50% / 75% wartosci szczytowej zgodnie z
charakterystyka przebiegu.

Kalibracja przesuniecia linii bazowej w poziomie: po wyciggnieciu sondy, gdy lewa strzatka
wskaznika z6tto-cyjanowego i z6tto-cyjanowa pozioma linia bazowa dowolnego kanatu nie
znajduja sie w tym samym potozeniu, wymagana jest kalibracja. Najpierw wyciggnij sonde,
kliknij przycisk [menul, przejdz do [kalibracji linii bazowej], a nastepnie naci$nij przycisk OK,
aby skalibrowac linie bazowa.

Wyswietl zapisany zrzut ekranu: kliknij przycisk [menu], przejdz do [przeglgdania obrazéw], a
nastepnie nacisnij przycisk OK, aby wejs¢ do interfejsu

obraz podgladu miniatury, ktéry jest miniaturg przechwyconego przebiegu. Uzywanie
klawisze nawigacyjne umozliwiaja wybranie miniatury, a nastepnie klikniecie przycisku [OK] w celu
wyswietlenia postepu przechwytywania obrazu na petnym ekranie, natomiast na dole mozna sterowac
przyciskami (RET) powr6t, (SEL) wszystko), (DEL), (ostatni), (nastepny) przycisk sterujgcy nastepny.

Wyswietl zapisane dane przebiegu: kliknij przycisk [menu], przejdz do [przegladania
przebiegéw], a nastepnie nacisnij przycisk OK, aby przejs¢ do interfejsu podgladu miniatur
przebiegéw, gdzie znajduje sie miniatura przebiegu. Uzyj przycisku nawigacyjnego, aby wybrac
miniature, a nastgpnie kliknij przycisk [OK], aby wyswietli¢ caty przebieg.

ekranu, natomiast w dolnej czesci mozna sterowac (RET} powro6t, (SEL) wszystko), (DEL),
(ostatni), (nastepny) i innymi przyciskami sterujgcymi.

Usuwanie zapisanego przebiegu: kliknij przycisk [menu], przejdz do [przegladania przebiegu],
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a nastepnie nacisnij przycisk OK, aby przejs¢ do interfejsu podgladu miniatury przebiegu, gdzie znajduje sie
miniatura przebiegu. Wybierz miniature klawiszem nawigacyjnym, a nastepnie kliknij klawisz [del] u dotu, aby

usung¢ przebieg, lub kliknij klawisz , aby usuna¢ przebieg w widoku petnoekranowym.

Podtgczanie komputera w celu przegladania zrzutéw ekranu: kliknij przycisk [menu],

Za pomocg przycisku nawigacyjnego przewin do opcji [Udostepnianie USB], a nastepnie naciénij przycisk OK.
Otworz udostepnianie USB. Nastepnie podtgcz komputer za pomoca dotgczonego kabla USB i komputera
Wyswietli dysk wymienny lub dysk USB. Zrzuty ekranu znajdziesz zapisane na swoim komputerze.

na dysku. Nalezy pamietac, ze nie mozna ich naprawi¢ bezposrednio na dysku. Zmien nazwe

plik obrazu, w przeciwnym razie menedzer obrazu oscyloskopu nie bedzie mégt
wyswietlacz.

instrukcja obstugi (cze$¢ generatora sygnatu)

Zmiana typu przebiegu: kliknij przycisk [Gen], w prawym dolnym rogu ekranu pojawi sie interfejs sterowania
generatorem sygnatu, a nastepnie kliknij przycisk [OK], aby przetaczy¢ zielone pole wyboru na pozycje [typ
przebiegu], a nastepnie kliknij przycisk [w gére] lub [w dét] na przycisku nawigacyjnym lub przycisk w

Aby zmieni¢ typ przebiegu, uzyj lewego gérnego rogu przycisku nawigacyjnego.

Ustawienie czestotliwosci przebiegu: kliknij przycisk [Gen], interfejs sterowania generatorem sygnatu zostanie
wyswietlony w prawym dolnym rogu ekranu. Nastepnie kliknij przycisk [OK], aby przetgczy¢ zielone pole wyboru
na pozycje [czestotliwos$¢]. Nastepnie kliknij przycisk [lewo] lub [prawo] na przycisku nawigacyjnym, aby ustawi¢

pozycje kursora, czyli ustawi¢ podziatke. Po potwierdzeniu naci$nij przycisk

[w gére] lub [w dot] lub [w gére] w lewym gérnym rogu przycisku nawigacyjnego Za pomocg pokretta mozna
zwiekszac lub zmniejsza¢ warto$¢ biezacego bitu, zmieniajgc w ten sposéb
czestotliwos¢.

Ustawienie wspétczynnika wypetnienia fali prostokatnej: ustawienie wspétczynnika wypetnienia obowigzuje
tylko dla fali prostokatnej. Mozna je ustawic tylko wtedy, gdy typem fali jest fala prostokatna. Inne fale nie
posiadaja pojecia wspotczynnika wypetnienia. Kliknij przycisk [Gen], a w prawym dolnym rogu ekranu pojawi

sig interfejs sterowania generatorem sygnatu. Nastepnie kliknij przycisk [OK], aby przetaczy¢ zielony wybér.

Przesun pole do pozycji [wspétczynnik wypetnienia], a nastepnie obré¢ przycisk nawigacyjny w lewym gérnym

rogu. Mozesz zwiekszy¢ lub zmniejszy¢ wspétczynnik wypetnienia za pomoca pokretta 1'Xo - 99%.

Przechwytywanie przebiegu: Wyjscie przechwytywania przebiegu stuzy do przechwytywania czesci lub catosci
aktualnie wyswietlanego przebiegu jako sygnatu wyjéciowego generatora sygnatu. Przechwycony sygnat moze

by¢ przechowywany w systemie, a nawetcl 800 gyspfprzechiyagbyahsygnatow. 12



kliknij przycisk [menu], interfejs pojawi sie po lewej stronie ekranu
Funkcja, a nastepnie za pomocg klawisza nawigacyjnego znajdz jg w pozycji wyjsciowej
przechwytywania i otwérz na ekranie . Pojawia sie dwie fioletowe linie graniczne . Przeptyw wewnatrz
Pomiedzy tymi dwiema liniami granicznymi znajduje sie segment przebiegu, ktory ma zostac
przechwycony . Stowo ,select” oznacza , ze linia graniczna jest linig graniczng kontrolowang przez biez
Pokretto. przetgczad i wybierac biezgcg linie przyciskéw [lewo]
[prawo] przycisku nawigacyjnego . Po ustawieniu linii granicznej mozesz przesuwac sie w lewo i w
goére za pomocg przycisku nawigacyjnego. Podczas mozesz klikngc
nacisnij przycisk [wolno] , aby ustawi¢ ustawienia zgrubne i doktadne ; na srodku dwéch krawedzi
linie to 1/ 2", co oznacza, ze aktualnie przechwycony sygnat jest
sygnat kanatu 1/ kanatu 2, a kanat mozna wybra¢ za pomocg przyciskow nawigacyinych [w gorel i [w
dot] ; lewa graniczna oznaczona jest
napiecie, ktére jest uzywane do odniesienia przechwyconej fali Jesli chcesz dostosowac
potozenie poziomu ciecia mozna dostosowac poprzez regulacje potozenia kanatu Y.

Na przyktad, jesli przechwycite$ sygnat DC i DC
przebieg do pozycji + 1V, wtedy wynosi + 1V, a ustawiony do pozycji - 1V, wtedy
napiecie wyjéciowe wynosi - 1V; Jesli chcesz dostosowa¢ amplitude prébkowania siekania, mozesz
dostosowac w celu skalowania
najpierw wzmocnienie amplitudy sygnatu do maksimum, ale nie jej obcinanie
powyzej, a nastepnie przechwyc¢, tak aby sygnat zawierat prébki,
Znieksztatcenie przebiegu wyjsciowego bedzie mniejsze , Jesli przechwycisz
maty a nastepnie go przechwytujesz Wyjscie i przez
Jedli przyblizysz pomiar oscyloskopem , na przebiegu pojawi sie bardzo drabinkowe ,
prébkowanie jest niewystarczajace, efektywny zbyt maty, a

obraz bardzo maly, ale powiekszony sitg , obraz na pewno bedzie
rozmazany; po wszystkich parametréw kliknij [OK], wycinek zapisany
dysk systemowy
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Wyjscie przechwyconego przebiegu jako generatora sygnatu: najpierw kliknij przycisk [Gen], aby otworzyc
sygnatu, kliknij przycisk [OK], ol pozycje
[typ przebiegu ], a nastepnie kliknij przyciski [w gére] i [w dot] na klawiszu nawigacyjnym , aby przejs¢ do

. definicji a nastepnie
Kliknij przycisk [Gen], aby wyjsc¢ z a nastepnie przycisk
[MENU], interfejs pojawi sie po lewej ekranu
Funkcja , a nastepnie przejdz do pozycji [ wyswietlanie wyjscial i otw6rz jg. Na ekranie wyswietli sie lista
do zadanej

wszystkich zapisanych przechwyconych sygnatéw, a nastepnie pole wyboru
za pomocg przycisku nawigacyjnego . Kliknij przycisk [OK] , a w lewym gérnym rogu przebiegu

pojawi sie z6tty symbol ,wyjscie” , ktéry oznacza:

Oznacza to, ze aktualny bit wtasny sygnatu Nastepnie [menu],

wyjéciowy przebiegu generatora sygnatu jest przechwyconym sygnatem. Nalezy zauwazy¢ , ze jesli

przechwycony przebieg jest przebiegiem jednocyklowym , to znaczy, ze w dwéch ograniczonych cyklach jest

tylko jeden cykl.

woéwczas czestotliwos¢ wyjsciowa generatora sygnatu jest réwna czestotliwosci zadanej

Generator sygnatu. Jesli zarejestrowana czestotliwo$¢ przebiegu zawiera N cykli, wéwczas czestotliwos¢

wyjéciowa generatora sygnatu jest n-krotnie wigksza od czestotliwosci zadanej, a napiecie wyzwalania

powinno by¢ ustawione na minimalnym zboczu przebiegu. Innymi stowy, punkt przeciecia miedzy przebiegiem

a linig wyzwalania jest najmniejszy, w przeciwnym razie wyswietlana czestotliwo$¢ moze by¢ kilkakrotnie

wyzsza od czestotliwosci rzeczywistej, poniewaz obliczona

Czestotliwos¢ oscyloskopu to czestotliwo$¢ uzyskana poprzez zliczenie liczby krawedzi sygnatu wyzwalajagcego

linie, wiec nieprawidtowe ustawienie krawedzi moze nawet prowadzi¢ do podwojenia czestotliwosci
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analiza typowych probleméw

1: Dlaczego nie moge wiaczy¢ urzadzenia po jego odebraniu ?
Odpowiedz: Sprawdz, czy przewéd zasilajacy jest podtgczony do oscyloskopu i czy gniazdo jest zasilane. Jesli

wszystko jest w porzadku, wymien gtowice tadujaca telefon komérkowy i przetestuj ja. Jesli nadal jest...
nie mozna uruchomi¢, skontaktuj sie z obstugg klienta i popros o wymiane.

2: Dlaczego nie ma postepu w tescie, na ekranie nadal jest tylko jedna linia ?

Odpowiedz: Sprawd?, czy przycisk pauzy zostat nacisniety. Jesli nie, naciénij raz przycisk [auto]. Jesli
nie, problem moze polega¢ na tym, ze Zrédto sygnatu nie ma

sygnat wyjéciowy lub linia sondy moze by¢ zwarta lub otwarta.

Sprawdz za pomocg multimetru, czy sonda i zrédto sygnatu sg sprawne.

3: Dlaczego wartos¢ napiecia wynosi 0?

Odpowiedz: Dostosuj czuto$¢ pionowg i podstawe czasu (czestotliwos¢ prébkowania) lub naciénij przycisk [auto],
aby wyswietli¢ przynajmniej wyrazny i kompletny wykres okresowy.

Przebieg, a gérna i dolna cze$¢ przebiegu powinny by¢ wyswietlane w catosci na ekranie, bez odcinania gérnej

czesci. Dane dotyczace wartosci napiecia s3 w tym momencie poprawne.

4: Dlaczego wartos$¢ czestotliwosci wynosi 0?

Odpowiedz: Najpierw upewnij sie, ze tryb wyzwalania jest ustawiony na auto. Jesli w trybie auto nadal jest 0,
naciénij raz przycisk [auto]. Na ekranie pojawi si¢ co najmniej wyrazny i kompletny przebieg okresowy, ktéry
powinien zosta¢ wyzwolony (zielona strzatka wskazuje, ze pozycja jest ustalona miedzy przebiegiem a

przebiegiem bez jittera). Dane dotyczgce czestotliwosci sa poprawne.

5: Dlaczego wspéiczynnik wypetnienia wynosi 02
Odpowiedz: Najpierw upewnij sig, ze tryb wyzwalania jest ustawiony na auto. Jesli w trybie auto wyzwalania
warto$¢ nadal wynosi 0, moze to oznaczac, ze wyzwalacz nie jest aktywny.

ustawione na automatyczne uruchamianie.

Ksztatt fali. Po ustawieniu linii wyzwalajacej na ksztatt fali, ksztatt fali zostaje ustalony. Ponadto dane dotyczace
wspotczynnika wypetnienia bedg poprawne dopiero po wyswietleniu na ekranie

co najmniej jeden wyraZzny kurs okresowy.
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6: Dlaczego krzywa sprzezenia pradu przemiennego jest taka sama jak krzywa sprzezenia pradu statego ?
Odpowiedz: Jesli sygnat wejsciowy jest symetrycznym sygnatem pradu przemiennego (takim jak domowe napiecie 220
V), przebieg sprzezenia pradu przemiennego i statego jest taki sam. Jesli jest to asymetryczny sygnat pradu
przemiennego lub impulsowy sygnat pradu statego, przebieg bedzie sie poruszat w gére i w dét po przetgczeniu

sprzezenia.

7: Dlaczego podczas testowania sygnatu przebieg przebiega w gére i w dét, a widoczne sg tylko nieliczne oscylacje
online i offline ?

Odpowiedz: Ustaw tryb wyzwalania na automatyczny, a nastepnie nacisnij raz przycisk [auto]. Jesli to nie zadziata,
zacisk sondy moze nie by¢ uziemiony lub jego koricéwka moze by¢ odtgczona. Uzyj multimetru, aby sprawdzi¢, czy

sonda jest sprawna.

8: Dlaczego wystepuje drganie przebiegu testowego i nie mozna go naprawic?
Odpowiedz: Napiecie wyzwalania musi by¢ ustawione, tzn. zielona strzatka po prawej stronie musi ustawic zielony
wskaznik na gérze i dole krzywej. Przebieg zostanie uruchomiony i ustalony, lub w menu ustawier\ zostanie wigczona

opcja ,automatyczne 50%".

9: Dlaczego nie mozemy uchwyci¢ nagtych fal tetna ani cyfrowych sygnatéw logicznych?
Odpowiedz: Ustaw tryb wyzwalania na ,Normalny” lub ,Pojedynczy”, nastepnie ustaw napiecie wyzwalania, podstawe

czasu i czuto$¢ pionowg, a na koniec nacisnij przycisk pauzy.

1 0: Dlaczego regulacja napiecia poczatkowego nie reaguje? Odpowiedz: Kliknij menu

- Auto 50% i zamknij je.

1 1: Dlaczego mierzysz napiecie akumulatora lub inne napigcie state bez przebiegu?

OdpowiedzZ: Sygnat napiecia akumulatora jest stabilnym sygnatem pradu statego, nie ma

postep krzywej, w trybie sprzezenia pradu statego, a nastepnie dostosowanie czutosci pionowej, nastapi
przesuniecie w gére lub w dét linii prostej, jesli jest to sprzezenie pradu przemiennego, bez wzgledu na sposéb

regulacji, nie ma postepu.

1 2: Dlaczego mierzymy fale 220 V o czestotliwosci 50 Hz?

Odpowiedz: Jesli oscyloskop wyswietla sygnat o niskiej czestotliwosci 50 Hz, czestotliwos$¢ prébkowania musi by¢
bardzo niska, aby uchwyci¢ sygnat 50 Hz. Jesli czestotliwos¢ probkowania wynosi

czestotliwos¢ jest niska, oscyloskop przechodzi w tryb oczekiwania i wyswietla komunikat ,zmiana karty”.

Wszystkie oscyloskopy na $wiecie bedg zmieniac karty podczas pomiaru sygnatéw 50 Hz, a nie dlatego, ze oscyloskop

jest ale utknatem
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1 3: Dlaczego podczas pomiaru przebiegu napiecia w sieci miejskiej warto$¢ szczytowa VPP jest wieksza niz
600V, a nie 220V lub 31 0 V?

Odpowiedz: Napiecie sieci miejskiej 220 V to symetryczny sygnat pradu przemiennego. Dodatnie napiecie
szczytowe (warto$¢ maksymalna) wynosi +310 V, a ujemne napigcie szczytowe (warto$¢ minimalna) -310 V.
Zatem wartos¢ szczytowa wynosi 620 V. Parametrem przetaczania jest warto$¢ skuteczna. Obecnie czesto
mowi sig, ze napigcie 220 V to wartos¢ skuteczna napiecia sieci miejskiej.

waha sie od 180 do 260 V, wiec szczytowe napiecie VPP miesci sie w zakresie 507-733 V

14: Dlaczego zmierzone napigcie 220 V nie jest standardowa falg sinusoidalng ? Czy wystepujg w nim
znieksztatcenia?

OdpowiedZz: W miejskiej sieci energetycznej wystepuje zazwyczaj zanieczyszczenie i wiecej wyzszych
harmonicznych. Harmoniczne te bedg widoczne w znieksztatconej fali sinusoidalnej, co jest zjawiskiem
normalnym po natozeniu na fale sinusoidalng. Ogélnie rzecz biorgc, ksztatt sieci miejskiej

fale elektryczne znieksztatcone i nieistotne dla samego oscyloskopu.

1 5: Dlaczego na ekranie wida¢ duze przesuniecie miedzy linig bazowg (0 V) a lewg strzatka ( wskazanie 0 V)
bez sygnatu wejsciowego ?

Odpowiedz: Najpierw wyciagnij sonde, nastepnie kliknij przycisk [menu], przejdz do [kalibracji linii bazowej],
po czym naciénij przycisk OK i poczekaj, az kalibracja linii bazowej zostanie ukoriczona, a linia bazowa i
strzatka beda sie pokrywac.

16: Dlaczego napiecie sygnatu powyzej 5MHz mierzone jest ze znacznym ttumieniem, a szeroko$¢ pasma
wynosi tylko SMHz?

Odpowiedz: Podczas pomiaru czestotliwosci 5 MHz i wyzszej konieczne jest przesuniecie sondy do konwersji
10x, a oscyloskop powinien by¢ ustawiony na tryb wejsciowy 10x, poniewaz linia sondy oscyloskopu ma
pojemnos¢ do 100-300 pF, co jest duzg pojemnoscig w przypadku wysokiej czestotliwosci

Sygnat! Sygnat jest znacznie thumiony, gdy dociera do wejécia oscyloskopu przez sonde, a réwnowazna
szeroko$¢ pasma wynosi 5 MHz. Aby wyréwnac setki wspétczynnikéw mocy (PF) linii sondy, bedzie on
oscylowat dziesieciokrotnie na wejéciu linii sondy (przetgcznik jest ustawiony na 10x), wiec te setki pojemnosci
wspoétczynnika mocy (PF) sg wykorzystywane do wyréwnania.

Impedancja. W tym momencie pasmo wynosi 100 MHz. Nalezy pamietac¢, ze mozna uzywac tylko sondy
obstugujacej 100 MHz.

metody testowania obwoddéw

Pomiar napiecia akumulatora lub napigcia statego

Wybér biegu: napiecie akumulatora jest zazwyczaj nizsze niz 40V, inne

Napigcie pradu statego jest niepewne, dlatego konieczne jest dostosowanie przektadni do aktualnej sytuacji.
Jesli
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jest wyzsze niz 40 V (sonda i oscyloskop sg ustawione na ten sam stosunek).

1: Najpierw oscyloskop ustawia sig na tryb automatycznego wyzwalania (tryb automatycznego
wyzwalania jest domy$lny po uruchomieniu), a tryb automatycznego wyzwalania stuzy do testowania
sygnatu cyklicznego (napiecie state nalezy do sygnatu okresowego).

2: Mnoznik sondy oscyloskopu jest ustawiony na odpowiedni poziom (wartos¢ domysina to 1x po
uruchomieniu).

3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia DC.

4: Wtz sonde i ustaw przetgcznik na uchwycie sondy na odpowiedni poziom.

5: Sprawdz, czy bateria jest zasilana lub czy wystepuje napiecie state.

6: Podtacz zacisk sondy do ujemnego bieguna akumulatora lub elektrody ujemne;j

Zasilanie pragdem statym i sonde do akumulatora lub do dodatniego bieguna zasilania pragdem
statym.

7: Nacisnij przycisk [auto] jeden raz, aby wyswietli¢ sygnat pradu statego.

Nastepnie spéjrz na parametr wartosci Sredniej. Zauwaz, ze napiecie akumulatora lub inne napiecie
state nalezy do sygnatu statego i nie ma ksztattu fali, tylko linie z przesunieciem w gére i w dét, a
wartos¢ szczytowa i czestotliwos¢ tego sygnatu wynosza 0.

Pomiar drgan krysztatéw
Wybdr przetozenia: oscylator kwarcowy tatwo przestaje oscylowac, gdy napotka na op6r pojemnosci.
Pojemnos¢ wejsciowa sondy 1x wynosi do 100-300 pf, konwersja 10x wynosi okoto 10-30 pf, a przy
konwersji 1x oscylacja tatwo ustanie, wiec konieczne jest ustawienie konwersji 10x, tzn. zaréwno
sonda, jak i oscyloskop powinny by¢ przetgczone na konwersje 10x (zaréwno sonda, jak i oscyloskop
sg ustawione na konwersje 10x).
1: Najpierw oscyloskop ustawia sig na tryb automatycznego wyzwalania (tryb automatycznego
wyzwalania jest domysiny po uruchomieniu), a tryb automatycznego wyzwalania stuzy do testowania
sygnatu okresowego (sygnat sinusoidalny rezonansu kwarcu nalezy do sygnatu okresowego).

2: Mnoznik sondy oscyloskopu jest ustawiony na 10x (wartos¢ domysina to 1x po uruchomieniu).

3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia AC.
4: Wtéz sonde i ustaw przetgcznik na uchwycie sondy na pozycje 10x.
5: Upewnij sie, ze tablica krysztatowa jest wigczona i dziata.
6: Podtgcz zacisk sondy do przewodu uziemiajgcego ptytki oscylatora kwarcowego (ujemny biegun
zasilania), wyciggnij nasadke sondy - w $rodku znajdziesz koricdwke igty, ktéra dotyka jednego z
pinéw oscylatora kwarcowego.
7: Nacisnij przycisk [auto] jeden raz, aby wyswietli¢ przebieg testowanych drgan krysztatu.
Jesli po automatycznej regulacji ksztatt fali okaze sie za maty lub za duzy, mozna dostosowac
rozmiar ksztattu faliustawi¢ recznie za pomocg pokretta
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Pomiar sygnatu PWM lampy MOS lub IGBT

Wybér przetozenia: napiecie sygnatu PWM lampy MOS lub IGBT ze sterowaniem bezposrednim miesci sie

zazwyczaj w zakresie 10-20 V, sygnat sterujgcy PWM stopnia wejsciowego réwniez miesci sie zazwyczaj w

zakresie 3-20 V, a maksymalne napiecie testowe 40 V przy przetozeniu 1x jest wystarczajgce. Dlatego tez,

wystarczy przetestowac sygnat PWM przy przetozeniu 1x (zaréwno sonda, jak i oscyloskop sg ustawione na przetozenie
1: Najpierw oscyloskop ustawia sie na tryb automatycznego wyzwalania (tryb
automatycznego wyzwalania jest domysiny po uruchomieniu), a tryb
automatycznego wyzwalania stuzy do testowania sygnatu cyklu (PWM nalezy do sygr
2: Mnoznik sondy oscyloskopu jest ustawiony na konwersje 1x (domyslnie po uruchomieniu jest to
konwersja 1x)

3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia DC.

4: Wtz sonde i przetgcz przetacznik na uchwycie sondy na pozycje 1x. 5: Upewnij sig, ze ptyta

gtéwna PWM ma w tym momencie wyjscie sygnatu PWM.

6: Przymocuj sonde do bieguna S rurki MOS, a sonde do bieguna g rurki MOS.

7: Nacis$nij przycisk [auto] raz, aby wyswietli¢ zmierzony przebieg PWM. Jesli przebieg

jest zbyt maty lub zbyt duzy po automatycznej regulacji, rozmiar przebiegu mozna
dostosowac recznie za pomocg pokretta.

Pomiar wyjscia generatora sygnatu

Wybér biegu: napiecie wyjsciowe generatora sygnatu miesci sie w granicach 30V, a
maksymalna warto$¢ testowa biegu 1x wynosi 40 V, wiec wyjscie generatora sygnatu
testowego znajduje sie na biegu 1x (sonda i oscyloskop sg ustawione na bieg 1x).

1: Najpierw oscyloskop ustawia sie na tryb automatycznego wyzwalania (tryb
domysliny to tryb automatycznego wyzwalania po uruchomieniu), a tryb
automatycznego wyzwalania stuzy do testowania sygnatu okresowego (sygnat
wyjsciowy z generatora sygnatu nalezy do sygnatu okresowego).

2: Mnoznik sondy oscyloskopu jest ustawiony na konwersje 1x (domyslnie po uruchomieniu jest to
konwersja 1x)

3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia DC.

4: WH6z sonde i ustaw przetgcznik na uchwycie sondy w pozycji 1x. 5: Upewnij sie, ze generator
sygnatu jest wigczony i przesyta sygnat.

6: Podtgcz zacisk sondy do czarnego zacisku linii wyjSciowej generatora sygnatu, a sonde do czerwonej
linii wyjsciowej generatora sygnatu.

7: Nacis$nij przycisk [auto] jeden raz, aby wyswietli¢ przebieg wyj$ciowy generatora .
Jesli po automatycznej regulacji ksztatt fali okaze sig za maty lub za duzy, rozmiar ksztattu fali mozna
dostosowac recznie przy pomocy pokretta.

© Sunnvsoft sro. dvstrvbutor 19



Pomiar napiecia w gospodarstwie domowym 220 V lub 110 V

Wyb6ér przektadni: najpierw nalezy zakupi¢ sonde 100x; napigcie w sieci elektrycznej w domu wynosi
zazwyczaj 180-260 V, napiecie miedzyszczytowe wynosi 507-733 V, maksymalny pomiar 1x wynosi 40 V,
najwyzsza warto$¢ 10x to 400 V, 100x to 4000 V, a standardowa sonda to sonda wysokonapieciowa 10x, a
wartos$¢ szczytowa 400 V moze by¢ mierzona. Dlatego sonda 100x musi by¢ zasilana osobno, a nastepnie

ustawiona na przektadnie 100x, tzn. zaréwno sonda, jak i oscyloskop muszg by¢ przetagczone na przektadnie.

100x.

1: Najpierw oscyloskop jest ustawiony na tryb automatycznego wyzwalania (tryb automatycznego
wyzwalania jest domysiny po uruchomieniu), a tryb automatycznego wyzwalania jest uzywany do
testowania sygnatu cyklicznego (prad elektryczny w gospodarstwie domowym o czestotliwosci 50 Hz nalezy d
(do sygnatu okresowego).

2: Mnoznik sondy oscyloskopu jest ustawiony na 100x (warto$¢ domysina to 1x po uruchomieniu).

3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia AC.
4: WH6z sonde i ustaw przetgcznik na uchwycie sondy w pozycji 100X. 5: Upewnij

sig, ze testowany koniec ma napigcie wyjsciowe.

6: Podtacz zacisk sondy i sonde do dwéch przewodéw domowej instalacji elektrycznej, nie rozrézniajac
biegunéw dodatniego i ujemnego.

7: Naciénij przycisk [auto] raz, aby wyswietli¢ trend zuzycia energii elektrycznej w domu. Jesli po
automatycznej korekcie trend jest zbyt niski lub zbyt wysoki,

duzy, rozmiar przebiegu mozna regulowac recznie za pomocg pokretta
Pomiar tetniert mocy

Wybor biegu: jezeli napiecie wyjsciowe zasilacza jest nizsze niz 40V,
przetozenie ustawione na 1x (sonda i oscyloskop ustawione na przetozenie
bieg 1x) i 10x (sonda i oscyloskop ustawione sg na ten sam bieg,
jesli maja napiecie 40-400 V).
1: Najpierw oscyloskop ustawia sie na tryb automatycznego wyzwalania (auto-trigger mode).
(domysinie po uruchomieniu wigcza sie autostart) i tryb autostartu
wyzwalanie stuzy do testowania sygnatu cyklu (napiecie state nalezy do
sygnat okresowy).
2: Mnoznik sondy oscyloskopu jest ustawiony na odpowiednig konwersje (warto$¢
domyslna to 1x po uruchomieniu).
3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia AC, nalezy pamigtac, ze
AC Tryb sprzezenia AC
4:Wit6z sonde ap  Ustaw przetgcznik na uchwycie sondy na odpowiedni poziom.
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anie jest wigczone i napiecie wyjsciowe jest dostepne.
6: Podiacz zacisk sondy do ujemnego bieguna wyjscia zasilania, a sonde do dodatniego bieguna
wyjscia zasilania i odczekaj okoto 3 sekund. Gdy zétta linia i lewa pozycja z6ttej strzatki znajda sie w
tej samej pozycji, odczekaj, az obie pozycje osiggna te sama
pozycjg.
7: Nacisnij przycisk [auto] raz, a zostanie wyswietlony wykres tetniery mocy.

Pomiar mocy falownika

Wybdr przetozenia: Napiecie wyjsciowe falownika jest zblizone do napiecia w sieci elektrycznej, z
napigciem szczytowym powyzej SOOV, najwyzszym zmierzonym napieciem 40 V przy przetozeniu 1x,
400 V przy przetozeniu 10x i 4000 V przy przetozeniu 100x. Domysina sonda standardowa to sonda
wysokiego napiecia 10x, a wartos$¢ szczytowa 400 V moze by¢ zmierzona tylko przy najwyzszym
przetozeniu. Dlatego konieczne jest zastosowanie sondy 100x , a nastepnie ustawienie jej na
przetozenie 100x, czyli przetgczenie sondy oscyloskopu na przetozenie 100x.

1: Najpierw oscyloskop nalezy ustawi¢ w trybie automatycznego wyzwalania (tryb
domysliny to tryb automatycznego wyzwalania po uruchomieniu), a tryb
automatycznego wyzwalania stuzy do testowania sygnatu okresowego (sygnat
wychodzacy z falownika nalezy do sygnatu okresowego).

2: Mnoznik sondy oscyloskopu jest ustawiony na 100x (domysinie 1x na wyzwalacz)

3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia DC.
4: W6z sonde i ustaw przetacznik na uchwycie sondy na 100X. 5: Sprawdz, czy

falownik jest wigczony i czy napiecie wyjsciowe jest dostepne.

6: Podtacz zacisk sondy i sonde do wyjscia falownika, nie rozrézniajac

biegunéw dodatniego i ujemnego.

7: Nacisnij przycisk [auto] raz, aby wyswietli¢ przebieg falownika. Jesli przebieg
jest zbyt maty lub zbyt duzy po automatycznej regulacji, rozmiar przebiegu mozna
dostosowac recznie za pomoca pokretta.
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Pomiar wzmacniacza mocy lub sygnatu audio

Wybér przetozenia: Napiecie wyjsciowe wzmacniacza mocy jest zazwyczaj nizsze

niz 40 Vi maksymalny test 40 V przy konwersji 1x jest wystarczajacy (sonda i oscyloskop sg

ustaw na konwersje 1x).

1: Najpierw ustaw oscyloskop w tryb automatycznego wyzwalania (domyslinie jest to

tryb automatycznego uruchamiania po uruchomieniu).

2: Mnoznik sondy oscyloskopu jest ustawiony na poziom 1x (domyslnie po uruchomieniu)
poziom 1x).

3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia AC.

4: W6z sonde i ustaw przetgcznik na uchwycie sondy w pozycji 1x. 5:
Sprawdz, czy wzmacniacz jest wigczony i czy przesyta sygnaty audio.

6: Podtacz zacisk i sonde do wyjécia dwéch linii wzmacniacza, nie rozrézniajac
biegunéw dodatniego i ujemnego.

7: Nacisnij przycisk [auto] raz, aby wyswietli¢ postep falownika. Jesli

Po automatycznej regulacji, jesli ksztatt fali okaze sig zbyt maty lub duzy, mozna dostosowac rozmiar ksztattu fali .

Fale mozna ustawi¢ recznie za pomoca pokretta.

Pomiar sygnatu komunikacyjnego pojazdu / sygnatu magistrali

Wybér biegu: sygnat komunikacyjny samochodu jest zazwyczaj nizszy niz 20
V, a maksymalny test dla konwersji 1x wynosi 40 V, wiec wystarczy przetestowac tylko sygnat komunikacyjny
sygnat pojazdu z konwersjg 1x (sonda i oscyloskop ustawione na konwersje 1x).

1: Najpierw oscyloskop nalezy ustawi¢ w trybie normalnego wyzwalania (po uruchomieniu jest

(domysliny tryb automatycznego uruchamiania). Normalny tryb uruchamiania to

stosowany specjalnie do pomiaru nieokresowych sygnatéw cyfrowych. Jesli

Jezeli uzywany jest tryb wyzwalania automatycznego, nie jest mozliwe przechwycenie sygnatu nieokresowego .

2: Mnoznik sondy oscyloskopu jest ustawiony na konwersje 1x (domysinie po uruchomieniu)

wartos¢ 1x) 3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia AC.

4: Wiéz sonde i ustaw przetgcznik na uchwycie sondy w pozycji 1x.

5: Podtgcz zacisk sondy i sonde do dwdch linii sygnatowych linii komunikacyjnej,
niezaleznie od sygnatu dodatniego i ujemnego. Jesli jest wiecej linii sygnatowych,
nalezy wczeéniej okresli¢ linie sygnatowa lub sprébowaé wybra¢ dwie z nich.
wielokrotne testowanie. 6: Upewnij sie, ze w tym momencie na linii komunikacyjnej jest sygnat komunikacyjny .
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7: Ustaw czuto$¢ pionowg na 50 mV

8: Ustaw podstawe czasu na

20us

9: Naciénij przycisk [50%] jeden raz.

10: Jezeli na linii komunikacyjnej wystepuje sygnat komunikacyjny, oscyloskop go zarejestruje i
zostanie wyswietlony na ekranie. Jesli nie mozna go uchwyci¢, nalezy spréobowac ustawic czas

napiecie bazowe (1 ms-100 ns) i napiecie wyzwalajace (zielona strzatka) przez wiele razy
Pomiar odbiornika podczerwieni

Wybér biegu: sygnat podczerwieni pilota wynosi zazwyczaj 3-5 Vi

Maksymalne napiecie testowe dla konwersji 1x wynosi 40 V, wiec jest wystarczajace do testowania sygnatu komunikacyjnego
sygnat pojazdu z konwersjg 1x (sonda i oscyloskop ustawione na konwersje 1x).

1: Najpierw oscyloskop nalezy ustawi¢ w trybie normalnego wyzwalania (po uruchomieniu jest

(domyslIny tryb automatycznego uruchamiania). Normalny tryb uruchamiania to

uzywany specjalnie do pomiaru nieokresowych sygnatéw cyfrowych. Jedli tryb

automatyczne wyzwalanie nie jest w stanie uchwyci¢ sygnatu nieokresowego, nalezy do

sygnat pilota podczerwieni do aperiodycznego kodowania cyfrowego

sygnat.

2:Ten mnoznik sondy jest ustawiony na konwersje 1x (warto$¢ domysina to 1x)

po uruchomieniu).

3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb sprzezenia DC.

4: WH6z sonde i ustaw przetgcznik na uchwycie sondy w pozycji 1x.

5: Podtgcz zacisk sondy do uziemienia (ujemnego) na ptytce odbiornika podczerwieni, a sonde do pinu
danych odbiornika podczerwieni.

6: Ustaw czuto$¢ pionowg na 500 mv 7: Ustaw

podstawe czasu na 20us

8: Obré¢ spust czerwong strzatkg na lewo od zéttej strzatki i przesun jg o okoto 1 duzg odlegtos¢
miedzy znacznikami siatki.

9: W tym momencie sygnat podczerwieni odbierany jest przez pilota, a na oscyloskopie pojawia sie
przebieg.
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Pomiar obwodu wzmacniacza za pomocg czujnikéw (temperatury, wilgotnosci,

cisnienie, hala, itp.)

Wybor biegu: sygnat czujnika jest zazwyczaj dos¢ staby, okoto

Kilka miliwoltéw. Tego niewielkiego sygnatu nie mozna bezposrednio wykry¢ oscyloskopem. Na ptycie
gtéwnej tego czujnika znajduje sie element wzmacniajacy sygnat. Po znalezieniu wyjscia wzmacniacza
oscyloskop moze zmierzy¢ sygnat po wzmocnieniu. Mozna go uzywac z konwersjg 1x (zaréwno sonda,
jak i oscyloskop sg ustawione na konwersje 1x).

1: Najpierw ustaw oscyloskop w trybie automatycznego wyzwalania (domysinie po uruchomieniu
ustawiony jest tryb automatycznego wyzwalania).

2: Mnoznik sondy oscyloskopu jest ustawiony na konwersje 1x (warto$¢ domysina to 1x po
uruchomieniu) 3: Tryb sprzezenia oscyloskopu jest ustawiony na tryb DC

krawaty.

4: Wtéz sonde i ustaw przetgcznik na uchwycie sondy w pozycji 1x.

5: Podtacz zacisk sondy do uziemienia ptyty gtéwnej czujnika (ujemny biegun zasilania), znajdz wyjscie

wzmacniacza i podtgcz sonde do wyjscia.

6: Ustaw czuto$¢ pionowg na 50 mV.

7: Ustaw podstawe czasu na 500 ms i wejdz w tryb wolnego skanowania duzej podstawy czasu 8:
Przesun linie bazowa na dolng strone

9: Jedli linia sygnatu pojawia sig na gérze, czutos¢ pionowa jest zmniejszona, co oznacza 100 mV, 200 mV,
500 mV itd. ponownie, gdy zaktualizowany sygnat po prawej stronie nie zaczyna sie na gérze

(najlepiej na $rodku gérnej i dolnej krawedzi), sygnat odbierany przez czujnik moze zosta¢ wykryty
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© Sunnysoft sro, dystrybutor 24



%ni digitalni osciloskop
L/

FNIRSI-1014D

Upute za uporabu
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Predstavljanje proizvoda

FNIRSI-1014D je dva-u-jednom osciloskop i generator signala koji je lansirao FNIRSI, s opseznim funkcijama i
visokom prakti¢noscu. Rijec je o isplativom dvokanalnom stolnom osciloskopu za industriju odrZavanja te
istrazivanje i razvoj. Osciloskop ima brzinu uzorkovanja u stvarnom vremenu od 1GSa/s, analognu propusnost
od 100MHz*2; potpune funkcije okidanja (jednokratno/normalno/automatsko), moze se slobodno koristiti i

za periodicni analogni i za aperiodi¢ni digitalni signal; ugradeni generator signala s DDS funkcijom i
originalnim izlazom choppera (@2.5VPP), korak svih signala je 1Hz, podrzava 14 vrsta standardnih funkcijskih
signala i prilagodljivi signal choppera. Izlazni uredaj hvata dio ili sve sloZene signale koje je izmjerio osciloskop
kao izlazni signal generatora signala, koji moZze pohraniti do 1000 prilagodenih signala choppera; Ugradeni
modul za zastitu od visokog napona moZe izdrZati kontinuirani napon do 400 V bez brige o pregorijevanju

osciloskopa uzrokovanom time $to se sonda ne pomice u brzinu od 10x.

Veliki nacin pomicanja vremenske baze, koji moZe pratiti sporu promjenu razine; opremljen ucinkovitim
automatskim, samoadaptivnim okidacem s jednom tipkom od 25%, 50%, 75%, koji moZe prikazati izmjereni
valni oblik bez kompliciranog podeSavanja; zaslon je opremljen 7-in¢nim LCD zaslonom visoke razlucivosti
480; funkcija mjerenja kursora, koja moze rucno ocitati parametre amplitude od 800 i frekvenciju bez
ocitavanja jedinice i koli¢ine skale u pozadini i bez pretvorbe za izravno dobivanje vrha i frekvencije;
izuzetno prakti¢na funkcija snimanja zaslona i pohrane valnog oblika , ugradeni prostor za pohranu od 1 GB,
moZze se pohraniti do 1000 snimaka zaslona + 1000 grupa podataka valnog oblika, proces pohrane je
jednostavan i brz, sprema se trenutni valni oblik, samo kliknite za spremanje trenutnih podataka, vrlo
prakti¢no; mocan upravitelj slika valnog oblika, podrska za pregled slicica, prikaz, detaljni prikaz Rotacija
stranice, brisanje i povecanje, smanjenje i pomicanje valnih oblika prikladni su za sekundarnu analizu. Trup
je opremljen USB suceljem koje se moZe spojiti na racunalo radi dijeljenja vlastitih slika zaslona i racunala,
Sto je pogodno za sekundarnu analizu; Lissajousova funkcija grafickog prikaza moZze se koristiti za usporedbu
i procjenu amplitude, frekvencije i faze dviju skupina signala; FFT funkcija prikaza moZe grubo procijeniti
harmonijsku komponentu signala; Li Shayuova funkcija grafickog prikaza mozZe se koristiti za usporedbu i

procjenu amplitude, frekvencije i faze dviju skupina signala;

Upozorenje

1: Prilikom istovremenog koristenja dva kanala , uzemljeni terminali obje sonde moraju biti spojeni zajedno.

Strogo je zabranjeno spajanje uzemljenih terminala © Sunnysoft sro, distributer
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terminale obje sonde na razlicite potencijale, posebno na razli¢ite potencijale
terminala snaznih uredaja ili 220 V. inace ¢e mati¢na ploca osciloskopa
pregorjeti . Buduci da su oba kanala zajedno uzemljena, spajanje na razliCite
potencijale dovest ¢e do kratkog spoja unutarnjih uzemljenja mati¢ne ploce,
a to je isto za sve osciloskope;

2: BNC ulaz osciloskopa moZe podnijeti maksimalni napon od 400 V. Strogo je
zabranjeno primjenjivati napon veci od 400 V u poloZaju 1x sonde.

3: Potrebno je koristiti originalno napajanje. Strogo je zabranjeno koristenje napajanja ili
USB-a drugih testiranih uredaja. U suprotnom, tijekom testiranja moze do¢i do
kratkog spoja na uzemljenju mati¢ne ploce .

4: Za mjerenje visokofrekventnih i visokofrekventnih signala mora se koristiti sonda 100x
(kao $to je ultrazvucni aparat za zavarivanje, ultrazvucni stroj za ciS¢enje itd.) ili Cak
sonda 1000x (kao Sto je visokonaponski kraj visokofrekventnog transformatora,
zavojnica indukcijskog kuhala itd.). visokonaponski

signal

Napomena

Propusnost 1x sonde je 5MHz, a propusnost 10x sonde je 100MHz. Ako je
frekvencija mjerenja ve¢a od 5MHz, prekidac na rucici sonde treba prebaciti u
poloZaj 10x, a osciloskop takoder treba postaviti na 10x. U suprotnom, signal
Ce biti znatno oslabljen, Sto je slucaj sa svim osciloskopima. Budu¢i da sama
linija sonde osciloskopa ima kapacitet do 100-300pf, Sto je veliki kapacitet za
visokofrekventni signal! Signal je znatno oslabljen kada dode do ulaznog kraja
osciloskopa kroz sondu, a ekvivalentna propusnost je 5MHz. Stoga, kako bi se
uskladila linija sonde sa stotinama PF, ulazni kraj linije sonde bit ¢e oslabljen
deset puta (prekidac je u 10x pretvorbi), tako da se kondenzator sa stotinama
PF koristi samo za uskladivanje impedancije. U ovom trenutku, propusnost je
100MHz. Imajte na umu da se mogu koristiti samo sonde s propusno$¢u od
100 MHz ili viSe.
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dijagram indikatora funkcije sucelja
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1: Indikator pauze 2: Strelica

poloZaja okidaca x oznacava da je ovo tocka okidaca x 3: Kvacice u pozadini mreze 4:

Podaci valnog oblika kanala 1 5: Pocetni polozaj kanala 1

oznacen je strelicom, tj. poloZaj

potencijala 0 V. 6: Podaci valnog oblika kanala 2 7: Pocetni poloZaj kanala 2 oznacen je

strelicom, tj. polozaj potencijala

oVv.

8: Zastavica horizontalne vremenske baze 9:

Pocetni polozaj strelice X u odnosu na koordinatni sustav sustava 10: Horizontalna

vremenska baza odnosi se na duljinu vremena predstavljenu velikom mreZzom u horizontalnom smjeru,
koja je odredena brzinom uzorkovanja. Sto je vremenska baza ve¢a, to je sporija brzina uzorkovanja i
obrnuto.

11: Zastavica statusa okidaca

12: Stupac 6 parametara mjerenja, pritisnite F6 za slobodan odabir parametara mjerenja 13:

Stupac 5 parametara mjerenja, pritisnite F5 za slobodan odabir parametara mjerenja 14: Stupac

4 parametara mjerenja, pritisnite F4 za slobodan odabir parametara mjerenja
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15: Stupac 3 parametara mjerenja, pritisnite F3 za slobodan odabir parametara
mjerenja. 16: Parametri mjerenja u stupcu 2, pritisnite F2 za slobodan odabir parametara
mjerenja. 17: Parametri mjerenja u stupcu 1, pritisnite F1 za slobodan odabir parametara

mjerenja. 18 : Oznaka na upravljackoj ploci

kanala 2. 19: Nacin spajanja ulaza kanala 1 ima dvije mogu¢nosti: DC i AC. DC znaci DC

spajanje, a AC znaci AC spajanje.

20: Uvecanje sonde kanala 1 21:

Oznaka upravljacke ploce kanala 1 22:

Vertikalna osjetljivost kanala 1 odnosi se na napon predstavljen velikom mrezom u

vertikalnom smjeru.

23: PoloZaj osnovne strelice kanala 1 u odnosu na koordinatni sustav sustava
24: Brzina kretanja pri radu s valnim oblikom, brzo kretanje se koristi za
grubo podesavanje, a sporo kretanje za fino pode3avanje.

25: Polozaj strelice napona okidaca u odnosu na koordinatni sustav sustava 26:
Indikator ruba okidaca, strelica prema gore za okidanje rastuceg ruba, strelica
prema dolje za okidanje

silaznog

ruba 27: Indikator nacina okidanja, podijeljen na automatski, jednostavni i
normalni; automatski je automatski okidac, jednostavni je jednostavni okidac,
a normalni je normalni okidac.

28: Zastavica trake za upravljanje

okida¢em 29: Kanal okidaca, podijeljen na opcije kanala 1 i kanala 2

Funkcije tipki

i\ A
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1: Gumb Pokreni/Pauziraj. Uzorkovanje moZete pauzirati u bilo kojem trenutku klikom na ovaj gumb.

2: Gumb za automatsko pode3avanje jednim gumbom, nakon klika na ovaj gumb, sustav ¢e
automatski prepoznati signal i postaviti sustav na najbolje parametre za prikaz ovog valnog oblika.

3: Gumb izbornika funkcija, kliknite ga za prikaz izbornika funkcija 4: Gumb za

snimku zaslona jednim klikom. Kliknite ovaj gumb za snimanje zaslona cijelog zaslona i
automatsko spremanje u internu memoriju.

5: Gumb za spremanje valnog oblika, kliknite ovaj gumb za spremanje svih podataka valnog
oblika dva kanala u internu memoriju.

6: Gumb za promjenu vremena kursora, kliknite ovaj gumb za ukljucivanje i iskljucivanje funkcije
mjerenja kursora.

7 : Pritisnite

gumb za promjenu napona kursora za ukljucivanje i iskljucivanje funkcije mjerenja kursora .

8: Gumb za navigaciju sustavom

[desno] 9: Gumb za

navigaciju sustavom

10: Gumb za navigaciju sustavom

[U redu] 11: Gumb za navigaciju

sustavom

12: Gumb za navigaciju sustavom [lijevo]

13: Gumb za brzinu kretanja. Kliknite ovaj gumb za prebacivanje izmedu brzog i sporog kretanja. 14:
Gumb za pode3avanje vertikalnog poloZaja kanala 1, okrenite u smjeru kazaljke na satu za pomicanje
prema gore, okrenite u smjeru suprotnom od kazaljke na satu za pomicanje prema dolje. 15: Gumb za
promjenu kanala. Kliknite ovaj

gumb za ukljucivanije ili iskljucivanje prikaza valnog oblika. 16: Gumb upravljacke ploce kanala 1.
Kliknite ovaj gumb za

prikaz

parametara upravljanja povezanih s kanalom 1, koji se mogu odabrati navigacijskom tipkom ili tipkom
pored njega.

17: Gumb za podeSavanje vertikalne osjetljivosti kanala 1, vertikalno pojacanje u smjeru kazaljke
na satu, vertikalno smanjenje u smjeru suprotnom od kazaljke na satu.

18: Ulazni port signala kanala 1, raspon mjerenja je 0 - 40 V od vrha do vrha, obratite pozornost na
maksimalnu toleranciju podnosljivog napona od 400 V od vrha do vrha.

19: Gumb za podeSavanje vertikalnog poloZaja kanala 2, okrenite u smjeru kazaljke na satu za
pomicanje gore, okrenite u smjeru suprotnom od kazaljke na satu za pomicanje dolje.

20: Gumb za prebacivanje kanala 2. Kliknite ovaj gumb za ukljucivanje ili iskljucivanje prikaza valnog
oblika.
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21: Gumb upravljacke ploce kanala 2. Klikom na ovaj gumb prikazuje se

parametri upravljanja povezani s kanalom 2, koji se mogu odabrati navigacijskom tipkom ili
gumbom pored njega.

22: Gumb za podeSavanje vertikalne osjetljivosti kanala 2, vertikalno pojacanje u smjeru

u smjeru kazaljke na satu, vertikalno smanjenje suprotno od smjera kazaljke na satu.

23: Ulazni port signala kanala 2, raspon mjerenja je 0 - 40V od vrha do vrha, valjano

maksimalna tolerancija podnosljivog napona od vrinog do vrSnog stupnja od 400 V.

24: sustav pocinje pomicati gumb za podeSavanje x-poloZaja u smjeru kazaljke na
satu udesno i u smjeru suprotnom od kazaljke na satu ulijevo.

25: jedan gumb za povratak u srediste, nakon klika na ovaj gumb, kanal 1, vertikalni
poloZaj kanala 2, okidac¢ x horizontalni poloZaj, okidac y vertikalni poloZaj vratit ¢e se
u srediste.

26: gumb za podeSavanje vremenske baze okrece se u smjeru kazaljke na satu, Sto
smanjuje vremensku bazu, tj. povecava valni oblik vodoravno, i suprotno od kazaljke
na satu, Sto povecava vremensku bazu, tj. smanjuje valni oblik vodoravno.

27:1zlaz generatora DDS signala

28: gumb za pode3avanje y poloZaja napona okidaca, okrenite u smjeru

kazaljke na satu za pomicanje gore, okrenite u smjeru suprotnom od kazaljke

na satu za pomicanje dolje.

29: Tipka za prebacivanje nacina okidanja, podijeljena na automatski,

jednostavni i normalni 30: Tipka za prebacivanje ruba okidanja,

podijeljena na rastudi i silazni rub 31: Tipka za prebacivanje kanala

okidanja, podijeljena na kanal 1 i kanal 2

32: tipka za okidanje 50%, nakon klika na ovu tipku, sustav ¢e automatski postaviti
trenutni napon okidanja na 25%, 50%, 75% prema karakteristikama signala
okidanja 33: tipka za odabir parametara mjerenja prvog stupca, nakon sto se
pojavi dijagram bloka mjerenja, moZete odabrati prema navigacijskoj tipki ili
gumbu pored nje.

34: tipka za odabir parametara mjerenja u drugom stupcu, nakon Sto se pojavi
dijagram bloka mjerenja, moZete odabrati prema navigacijskoj tipki ili gumbu pored
nje.

35: tipka za odabir parametara mjerenja u stupcu 3, nakon $to se pojavi dijagram
bloka mjerenja, mozZete odabrati prema navigacijskoj tipki ili gumbu pored nje.
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36: gumb za odabir parametara mjerenja u stupcu 4, nakon Sto se pojavi dijagram bloka mjerenja,
moZete ga odabrati pomocu navigacijskog gumba ili gumba pored njega37:

Tipka za odabir parametara mjerenja u stupcu 5 prikazat ¢e blok dijagram mjerenja, koji se moze
odabrati pomocu navigacijske tipke ili tipke pored nje

38: tipka za odabir parametara mjerenja u stupcu 6, nakon $to se pojavi dijagram bloka mjerenja,
mozZete odabrati prema navigacijskoj tipki ili gumbu pored nje.

39: Gumb upravljacke ploce generatora signala, kliknite ovaj gumb za prikaz upravljacke ploce

parametara generatora signala, moZete odabrati navigacijskom tipkom ili gumbom pored nje.

40: sljedeca stranica kontrolnog gumba na sljedecoj stranici Upravitelja slika/valnog oblika/
sjeckanja
41: tipka za upravljanje slikom / valnim oblikom / isjeckanim valovima sljedeca stranica [prethodna
stranica]

42: kontrolni gumb [delete] na sljedecoj stranici Upravitelja slika/krivulja/rezanja

43: odabir svih kontrolnih tipki na sljedecoj strani slike/toka/sjeckanja

Menadzer

44: tipka za upravljanje [povratak] na sljedecu stranicu slike/valnog oblika/sjeckanja

Administrator

45: USB priklju¢ak za dijeljenje snimaka zaslona

46: prekidac za napajanje, kliknite za pokretanje ili zaustavljanje rada

upute za uporabu (dio za oscilosk

Otvaranije ili zatvaranje kanala 1 / kanala 2: kliknite gumb [ch1]/ [CH2]

otvaranje ili zatvaranje kanala 1 / CH2 Ukljucivanje ili iskljucivanje FFT-a: kliknite gumb
[conf] pod kanalom 1 ili CH2, prikazat ¢e se upravljacka plo¢a parametara kanala 1/
kanal 2, a zatim ukljucite/iskljucite FFT pomocu navigacijske tipke.

Postavka nacina unosa veze : klikom na gumb [conf] u stavci ch1 ili
CH2, prikazat e se upravljacka plo¢a parametara kanala 1/ kanala 2, a zatim koristite
Navigacijska tipka prebacuje se izmedu istosmjerne/izmjenitne struje.

Postavljanje omjera ulaza sonde: kliknite gumb [conf] u CH1 ili CH2, pojavit ¢e se upravljacka ploca
parametara kanala 1/kanala 2, a zatim
Pomocu navigacijske tipke prebacite se na 1x / 10x / 100x.
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Skaliranje valnog oblika: okrenite veliki gumb u donjem lijevom kutu okomitog okvira za vertikalno skaliranje
valnog oblika kanala 1, a okrenite veliki gumb u desnom kutu za horizontalno skaliranje valnog oblika kanala 1.
donji kut skalira valni oblik kanala 2 vertikalno; okretanjem velikog gumba na dnu
horizontalnog okvira skalirate valne oblike kanala 1 i kanala 2 horizontalno, u smjeru
kazaljke na satu povecava se, a u smjeru suprotnom od kazaljke na satu smanjuje se
smanjujete broj ruku.

Pomicanje valnog oblika : okretanjem malog gumba u gornjem lijevom kutu okomite

U okviru pomicete valni oblik kanala 1 okomito, a okretanjem malog gumba u gornjem
desnom kutu pomicete valni oblik kanala 2 okomito, koji se pomice duz

u smjeru kazaljke na satu gore i suprotno od kazaljke na satu dolje; okretanjem

Mali gumb u gornjem horizontalnom okviru pomice valni oblik kanala 1 i

kanal 2 vodoravno, koji se pomice u smjeru kazaljke na satu udesno i suprotno od
smjera kazaljke na satu ulijevo. Tijekom procesa mozete kliknuti gumb [polako]
za odabir grubog ili finog podeSavanja.

PodeSavanje napetosti okidaca: okrenite mali gumb ispod okvira okidaca za podeSavanje
okidacki napon. U ovom procesu moZete kliknuti gumb [sporo] za odabir grubog

ili fino podesavanje. Obavezno prvo iskljucite izbornik

[automatsko 50%] pokretanje, inae nece biti moguce postaviti po€etni napon.

Postavka ruba okidaca: kliknite na rub za prebacivanje izmedu rastuceg/silaznog ruba

Postavke automatskog pokretanja: kliknite na nacin rada za prebacivanje izmedu
automatski / jednostavno / normalno, gdje je automatski

automatski start

Postavke jednokratnog pokretanja : kliknite na nacin rada za prebacivanje izmedu
automatski / jednokratni / normalni, gdje je jednokratni jednokratni pocetak.

Postavke normalnog pokretanja: kliknite nacin rada za prebacivanje izmedu
automatskog/jednostavnog/normalnog, gdje je normalno normalno pokretanje.

Pauziranje prikaza: klikom na crveni gumb [pokreni/zaustavi] u gornjem desnom kutu
kut za pauziranje ili pokretanje prikaza.
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Automatsko podeSavanje valnog oblika: kliknite plavi gumb [automatski] u gornjem
desnom kutu za automatsko podeSavanije.

Za postavljanje nacina sporog skeniranja: okrenite veliki gumb ispod
horizontalni okvir suprotno od kazaljke na satu. Kada baza dosegne

100 ms, sustav ¢e uci u nacin rada sporog skeniranja. 100 ms - 50 s pripada vremenu
baza nacina pomicanja.

Mjerenje vremenskog kursora: kliknite gumb [H cur] za ukljucivanje vremenskog kursora,
a zatim odaberite lijevu i desnu svjetlosnu oznaku lijevom i desnom tipkom

navigacijski gumb i na kraju ih postavite malim gumbom u gornjem lijevom kutu
navigacijski gumb u kojem se svjetlosni markeri okre¢u u smjeru kazaljke na satu

u smjeru kazaljke na satu za pomicanje kazaljki udesno i u smjeru suprotnom od kazaljke na satu ulijevo.

Mjerenje naponskog kursora: kliknite gumb [v cur] za ukljucivanje naponskog kursora , a
zatim odaberite gore i dolje svjetlosne linije za oznacavanje pomo¢u gumba gore i dolje.
pritisnite navigacijsku tipku i na kraju ih postavite malim gumbom u gornjem lijevom kutu
kut navigacijske tipke, gdje se svjetlosne linije pomicu prema gore

okretanjem u smjeru kazaljke na satu i dolje okretanjem suprotno od kazaljke na satu
ruke.

Postavljanje prikazanih parametara: klikom na F1 - F6 pojavit ¢e se upravljacka ploca.
ploca za mjerenje parametara i koriStenje navigacijske tipke ili obliznjeg gumba
odaberite trenutno potrebne parametre.

Snimanje cijelog zaslona: kliknite gumb [s pic] za snimanje trenutnog
Snimljena slika se sprema na lokalni disk u BMP formatu.

Spremi trenutne podatke valnog oblika : kliknite gumb [s wav] za spremanje svih podataka
valnog oblika otvorenog kanala na lokalni disk.

PodeSavanje svjetline zaslona: kliknite gumb [izbornik], idite na [svjetlina zaslona], pritisnite

gumb U redu i na kraju podesite svjetlinu zaslona pomoc¢u
mali gumb u gornjem lijevom kutu. 100 je najsvjetlije, a 0 najtamnije.
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Podesite svjetlinu pozadinske mreze: kliknite gumb [izbornik], idite na [svjetlina mreze],
pritisnite gumb U redu i na kraju podesite svjetlinu mreze malim gumbom u gornjem
lijevom kutu. 100 je najsvjetlije , a 0 znaci da je zaslon iskljucen.

reSetke.

Za postavljanje automatskog okidanja 5096 cijelo vrijeme: kliknite tipku [izbornik], idite na
[automatski 50%], pritisnite tipku U redu, a zatim

Pomocu navigacijske tipke odaberite [uklju¢eno]. Nakon postavljanja, nacin automatskog
pokretanja automatski ¢e postaviti svaki mjerni sustav

okidacki napon na 25% / 50% / 75% vrijednosti od vrha do vrha prema karakteristikama
valnog oblika.

Kalibracija horizontalnog pomaka osnovne linije: nakon izvlacenja sonde, kada lijeva
strelica Zutog/cijan indikatora i Zuta/cijan horizontalna osnovna linija bilo kojeg kanala
nisu u istom poloZaju, potrebna je kalibracija; prvo izvucite sondu, zatim kliknite gumb
[izbornik], idite na [kalibracija osnovne linije], a zatim pritisnite gumb U redu za kalibraciju
osnovne linije.

Pregled spremljene snimke zaslona: kliknite gumb [izbornik], idite na [pregledavanje
slika], a zatim pritisnite gumb U redu za ulazak u sucelje

sliCica za pregled, koja je sli¢ica snimljenog valnog oblika. KoriStenje

navigacijskim tipkama odaberite sli¢icu, a zatim kliknite [U redu] za prikaz napretka preko
cijelog zaslona, dok na dnu moZete kontrolirati tipke (RET) povratak, (SEL) sve), (DEL),
(zadniji), (sljededi) sljedeci kontrolni gumb.

Pregled spremljenih podataka valnog oblika: kliknite tipku [izbornik], idite na [pregled
valnog oblika], a zatim pritisnite tipku U redu za ulazak u sucelje za pregled sli¢ica valnog
oblika, gdje se nalazi sli¢ica valnog oblika. Pomocu navigacijske tipke odaberite sli¢icu, a
zatim kliknite tipku [U redu] za pregled valnog oblika u cijelosti.

ekran, dok je u donjem dijelu moguce kontrolirati (RET} povratak, (SEL) sve), (DEL), (zadniji),
(sljedeci) jos jednu kontrolnu tipku.

Brisanje spremljenog valnog oblika: kliknite gumb [izbornik], idite na [pregledavanje valnog
oblika],
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, a zatim pritisnite tipku U redu za ulazak u sucelje za pregled sli¢ica valnog oblika, gdje se nalazi slic¢ica
valnog oblika. Odaberite sli¢icu pomocu navigacijske tipke, a zatim kliknite tipku [del] pri dnu za brisanje
valnog oblika ili kliknite tipku za brisanje valnog oblika u prikazu preko cijelog zaslona.

Spajanje racunala za pregled snimaka zaslona: kliknite gumb [izbornik],

Pomocu navigacijske tipke pomaknite se do [Dijeljenje USB-a], a zatim pritisnite OK.

Otvorite dijeljenje USB-a. Zatim spojite racunalo priloZzenim USB kabelom i racunalo

prikazat ce se izmjenjivi disk ili U disk. Naci ¢ete snimke zaslona spremljene na vaSem racunalu
na disku. Imajte na umu da ih ne moZete popraviti izravno na disku. Preimenuj

slikovnu datoteku, inace upravitelj slika osciloskopa nece moci
prikaz.

upute za uporabu (dio generatora signala)

Promjena vrste valnog oblika: kliknite gumb [Gen], suelje za upravljanje generatorom signala

pojavit ¢e se u donjem desnom kutu zaslona, a zatim kliknite gumb [U redu] da biste zeleni okvir
za odabir prebacili na poloZaj [vrsta valnog oblika], a zatim kliknite gumb [gore] ili [dolje] na
navigacijskom gumbu ili gumb u

Za promjenu vrste valnog oblika koristite gornji lijevi kut navigacijske tipke.

Postavljanje frekvencije valnog oblika: kliknite gumb [Gen], sucelje za upravljanje generatorom signala
prikazat ¢e se u donjem desnom kutu zaslona, a zatim kliknite gumb [OK] da biste zeleni okvir za odabir
prebacili na poloZaj [frekvencija], a zatim kliknite gumb [lijevo] ili [desno] na navigacijskom gumbu da
biste postavili polozaj kursora, odnosno postavili podjelu koju Zelite postaviti. Nakon potvrde pritisnite
gumb

[gore] ili [dolje] ili [gore] u gornjem lijevom kutu navigacijske tipke Pomo¢u gumba moZete povecati ili
smanjiti vrijednost trenutnog bita, ¢ime se mijenja

frekvencija.

Postavka radnog ciklusa pravokutnog vala: postavka radnog ciklusa ucinkovita je samo za pravokutni
val. MoZe se postaviti samo kada je vrsta valnog oblika pravokutni val. Ostali valni oblici nemaju koncept
radnog ciklusa. Kliknite gumb [Gen], suCelje za upravljanje generatorom signala pojavit ¢e se u donjem

desnom kutu zaslona, a zatim kliknite gumb [OK] za promjenu zelenog odabira.

polje u poloZaj [radni ciklus], a zatim okrenite navigacijsku tipku u gornjem lijevom kutu. Radni ciklus

moZete povecati ili smanijiti pomocu gumba 1'Xo - 99%.

Snimanje valnog oblika: Izlaz snimanja valnog oblika koristi se za snimanje dijela ili cijelog trenutno
prikazanog valnog oblika kao izlaz generatora signala. Snimljeni signal moZze se pohraniti u sustavu, a
moze se pohraniti do 1000 skupina snirfljemikissirsata.distributer 12



kliknite gumb [izbornik], sucelje ce se pojaviti na lijevoj strani zaslona
funkciju, a zatim pomocu navigacijske tipke pronadite je na poloZaju izlaza za
snimanje i otvorite je na zaslonu. Pojavit ¢e se dvije ljubicaste granicne linije . ur
Izmedu ove dvije granicne linije nalazi se segment valnog oblika koji treba snimiti .
Rije¢ " odaberi" oznacava da je grani¢na linija grani¢na linija kojom upravlja struja

gumb. Trenutnu liniju prebacivati | odabirati tipki [lijevo]
[desno] navigacijske tipke. Nakon postavljanja grani¢ne linije , moZete se pomicati

lijevo i gore pomocu navigacijske tipke. Prilikom moZete kliknuti

Pritisnite tipku [sporo] za postavljanje grubih i finih postavki; u sredini dva ruba

linije je 1/ $to znaci da je trenutno snimljeni signal

signal kanala 1/ kanala 2, a kanal moZete odabrati pomocu navigacijskih tipki

[gore] [dolje] ; lijeva grani¢na oznacena je

napon koji se koristi za referenciranje snimljenog vala Ako Zelite prilagoditi
poloZaj razine rezanja , mozete podesiti pomak podeSavanjem poloZaja Y kanala .
Na primjer, ako ste istosmjerni signal i istosmjerni
valni oblik na polozaj + 1V, tada je 1V, a postavljen na polozaj -1V,
tada je izlazni napon -1V ; Ako Zelite podesiti amplitudu uzorkovanja sjeckanjem,
moZete podesiti skaliranje.
pojacati amplitudu do maksimuma, ali ne i smanijiti je
gore, a zatim snimiti, tako da signal ima podataka,
izlaznog valnog oblika bit ce manje Ako

mali zatim ga uhvatite Izlaz, a zatim kroz
Ako zumirate mjerenje osciloskopom , na valnom obliku ce se pojaviti vrlo ljestvicasti

je uzorkovanje efektivni

slika je vrlo ali prisilno uvecana, slika ¢e definitivno biti

zamuceno; nakon sto sve parametre , kliknite [U redu], izrez u
sistemski
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Izlaz snimljenog valnog oblika kao generatora signala: prvo kliknite gumb [Gen] da biste otvorili

signala, kliknite gumb [U redu] okvir prebacili
polozaj [ vrsta valnog oblika ], a zatim kliknite gumbe [gore] i [dolje] na navigacijskoj tipki da
biste presli na "prilagodenu a zatim
Kliknite gumb [Gen] za izlaz iz a zatim gumb
[MENU], sucelje ce se pojaviti na lijevoj zaslona
funkciju , a zatim je pomaknite do poloZaja [ pregled izlaza] i otvorite je. Na zaslonu ce se prikazati
popis svih spremljenih snimljenih signala , a zatim ce se okvir za odabir na zeljeni

pomocu navigacijske tipke. Kliknite tipku [U redu] i u gornjem lijevom kutu valnog
oblika pojavit ce se zuti " izlaz" , koji
znaci da je trenutni vlastiti bit signala Zatim [izbornik] izlaz
generatora signala je snimljeni signal. Treba napomenuti da ako je snimljeni valni
oblik valni oblik s jednim ciklusom , odnosno postoji samo jedan ciklus u dva ogranicena ciklusa.

tada je izlazna frekvencija generatora signala jednaka frekvenciji skupa

generator signala. Ako snimljena frekvencija valnog oblika sadrzi N ciklusa, tada je izlazna
frekvencija generatora signala n puta veca od postavijene frekvencije, a napon okidaca treba
postaviti na minimalni rub valnog oblika. Drugim rije¢ima, presjek izmedu valnog oblika i linije
okidaca je najmaniji, inace prikazana frekvencija moze biti nekoliko puta veca od stvarne
frekvencije, jer izratunata

Frekvencija osciloskopa je frekvencija dobivena brojanjem bridova iz okidaca

linije, pa neispravno pozicioniranje rubova moze ¢ak dovesti do udvostrucenja frekvencije
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analiza uobicajenih problema

1: Zasto ne mogu ukljuciti uredaj nakon $to sam ga primio/la ?
Odgovor: Provjerite je li kabel za napajanje spojen na osciloskop i je li uti¢nica pod naponom.
Ako je sve u redu, zamijenite glavu za punjenje mobitela i testirajte je. Ako je i dalje

ne moze se pokrenuti, obratite se sluzbi za korisnike i zatraZite zamjenu.

2: Zasto nema napretka u testu, na ekranu je jos uvijek samo jedna linija ?
Odgovor: Provjerite je li pritisnut gumb za pauzu. Ako nije, pritisnite gumb
[automatski] jednom. Ako nije, problem mozZe biti u tome Sto izvor signala nema
izlazni signal ili je linija sonde moZda kratko spojena ili prekinuta.

Provjerite multimetrom jesu li sonda i izvor signala ispravni.

3: Zasto je vrijednost napona 0?
Odgovor: Podesite vertikalnu osjetljivost i vremensku bazu (brzinu uzorkovanja) ili pritisnite

zaslon [automatski] za prikaz barem jasnog i potpunog periodi¢nog
valni oblik, a gornji i donji dio valnog oblika trebali bi se u potpunosti prikazati na zaslonu

bez odrezivanja gornjeg dijela. Podaci o vrijednosti napona su u ovom trenutku to¢ni.

4: Zasto je vrijednost frekvencije 0?

Odgovor: Prvo, morate se uvjeriti da je nacin okidanja automatski. Ako je i dalje 0 u nacinu
automatskog okidanja, jednom pritisnite tipku [auto]. Na zaslonu ¢e se pojaviti barem jasan
i potpun periodi¢ni valni oblik i trebao bi se pokrenuti (zelena strelica oznacava da je poloZaj
fiksan izmedu valnog oblika i valnog oblika bez podrhtavanja). Podaci o frekvencijskoj
vrijednosti su ispravni.

5: Zasto je radni ciklus 0?

Odgovor: Prvo morate provjeriti je li nacin okidanja automatski. Ako je i dalje 0 u nacinu
automatskog okidanja, to moZe biti zato Sto okidac nije

postavljeno za automatsko pokretanje.

valni oblik. Nakon postavljanja okidacke linije na valni oblik, valni oblik je fiksan. Osim toga,
podaci o radnom ciklusu bit ¢e to¢ni tek nakon to se na zaslonu prikaze

barem jedan jasni periodicni tecaj.
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6: Zasto je krivulja AC sprege ista kao krivulja DC sprege ?

Odgovor: Ako je ulazni signal simetri¢ni AC signal (npr. ku¢ni 220 V), valni oblik AC ili DC veze je isti.
Ako je rije¢ o asimetricnom AC signalu ili DC impulsnom signalu, valni oblik ¢e se pomicati gore-
dolje kada se veza prebaci.

7: Zasto se valni oblik mijenja gore-dolje prilikom testiranja signala , a mozZe se vidjeti samo
nekoliko online i offline oscilacija ?

Odgovor: Postavite nacin okidanja na automatsko okidanje, a zatim jednom pritisnite gumb
[automatski]. Ako to ne uspije, priklju¢ak sonde moZda nije uzemljen ili je kraj prikljucka sonde
mozda odspojen. Upotrijebite multimetar kako biste provjerili je li sonda u redu.

8: Zasto testni valni oblik podrhtava i ne moZze se popraviti?

Odgovor: Potrebno je postaviti napon okidaca, odnosno zelena strelica s desne strane mora
postaviti zeleni indikator na vrh i dno krivulje. Oblik vala se pokrece i fiksira ili je u izborniku
postavki uklju¢eno "automatskih 50%".

9: Zasto ne mozZemo uhvatiti iznenadne pulsne valove ili digitalne logicke signale?
Odgovor: Postavite nacin okidanja na "Normalno" ili "Jednostruko", zatim postavite napon okidanja,
vremensku bazu i vertikalnu osjetljivost te na kraju dodirnite gumb za pauzu.

10: Zasto regulacija pocetnog napona ne reagira? Odgovor: Kliknite na
izbornik - Auto 50% i zatvorite ga.

1 1: ZaSto mjerite napon baterije ili drugi istosmjerni napon bez valnog oblika?

Odgovor: Signal napona baterije je stabilan istosmjerni signal, nema

napredovanje krivulje, u nacinu rada istosmjerne veze, a zatim podeSavanjem vertikalne
osjetljivosti, do¢i ¢e do pomaka ravne linije gore ili dolje, ako je u pitanju izmjeni¢na veza, bez
obzira na to kako je pode3ena, nema napredovanja.

1 2: ZaSto mjerimo val od 220 V s frekvencijom od 50 Hz?

Odgovor: Ako osciloskop prikazuje niskofrekventni signal od 50 Hz, brzina uzorkovanja mora biti
vrlo niska kako bi se uhvatio signal od 50 Hz. Ako je brzina uzorkovanja

niska frekvencija, osciloskop prelazi u nacin ¢ekanja, pa prikazuje "promjena kartice".

Svi osciloskopi na svijetu ¢e promijeniti kartice pri mjerenju signala od 50Hz, a ne zato Sto je

osciloskop... ali zaglavljen
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1 3: Zasto je vrina vrijednost VPP veca od 600 V, a ne od 220 Vili 310 V pri mjerenju valnog oblika
napona gradskog napajanja?

Odgovor: Gradski napon od 220 V je simetri¢ni AC signal, pozitivni vrSni napon (maksimalna
vrijednost) je +310 V, negativni vr3ni napon (minimalna vrijednost) je -310 V, pa je vrina vrijednost
620V, a parametar preklapanja je efektivna vrijednost. U ovom trenutku se cesto kaZe da je napon
od 220 V efektivna vrijednost gradskog napona.

varira od 180 do 260V, tako da je vr3ni VPP u rasponu od 507-733 V

14: Zasto izmjereni napon od 220 V nije standardni sinusni val, postoji li izoblicenje?

Odgovor: U gradskoj elektroenergetskoj mreZi opcenito postoji zagadenje i ima vise harmonika
viSeg reda. Ti harmonici ¢e se odraziti u iskrivlienom sinusnom valu i normalnoj pojavi kada se
superponiraju na sinusni val. Opcenito, oblik gradske

elektri¢ni valovi iskrivljeni i nebitni za sam osciloskop.

1 5: Zasto postoji veliki pomak izmedu osnovne linije (0 V) i lijeve strelice (oznaka 0 V) na zaslonu
bez ulaznog signala ?

Odgovor: Prvo izvucite sondu, zatim kliknite gumb [izbornik], idite na [kalibracija osnovne linije],
zatim pritisnite gumb U redu i pricekajte da se kalibracija osnovne linije zavrsi, da se osnovna
linija i strelica podudaraju.

16: Zasto se napon signala iznad 5SMHz mjeri sa znacajnim slabljenjem, a propusnost je samo
5MHz?

Odgovor: Prilikom mjerenja od 5SMHz i viSe, potrebno je postaviti sondu na 10x konverziju, a
osciloskop na 10x ulazni nacin rada, jer linija sonde osciloskopa ima kapacitet do 100-300pf, to
je veliki kapacitet za visoke frekvencije.

signal! Signal je znatno oslabljen kada kroz sondu dode do ulaznog kraja osciloskopa, a
ekvivalentna propusnost je 5 MHz. Dakle, kako bi se izjednacile stotine PF linije sonde, oscilirat ¢e
se deset puta na ulaznom kraju linije sonde (prekidac je u poloZaju 10x), pa se te stotine PF
kapacitivnosti koriste za izjednacavanje.

impedancija. Trenutno je propusnost 100 MHz. Imajte na umu da se moZze koristiti samo sonda
koja podrzava 100 MHz

uobicajene metodeispitivanja

Mjerenje napona baterije ili istosmjernog napona

Odabir brzine: napon baterije je obi¢no niZi od 40V, ostali
Istosmjerni napon je nesiguran, stoga je potrebno prilagoditi prijenos prema stvarnoj situaciji.
Ako
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je veci od 40 V (sonda i osciloskop su postavljeni na isti omjer).

1: Prvo, osciloskop se postavlja na nacin automatskog okidanja (nacin automatskog okidanja
je zadana postavka nakon pokretanja), a nacin automatskog okidanja se koristi za testiranje
cikli¢nog signala (istosmjerni napon pripada periodi¢nom signalu).

2: Mnotzitelj osciloskopske sonde postavljen je na odgovarajucu razinu (zadana vrijednost je
1x nakon pokretanja).

3: Nacin spajanja osciloskopa postavljen je na nacin spajanja istosmjernom strujom.

4: Umetnite sondu i okrenite prekidac na dr3ci sonde na odgovarajucu razinu.

5: Provjerite je li baterija napajana ili postoji li istosmjerni izlazni napon.

6: Spojite stezaljku sonde na negativni pol baterije ili negativnu elektrodu

Istosmjerno napajanje i sondu na bateriju ili na pozitivni terminal istosmjernog napajanja.

7: Pritisnite tipku [auto] jednom, prikazat ¢e se istosmjerni elektri¢ni signal.

Zatim pogledajte parametar prosjecne vrijednosti. Imajte na umu da napon baterije ili drugi
istosmjerni napon pripada istosmjernom signalu i da nema valnog oblika, ve¢ samo liniju s
pomakom gore i dolje, a vr3na vrijednost i frekvencija ovog signala su 0.

Mjerenje vibracija kristala
Odabir prijenosa: kristalni oscilator lako prestaje oscilirati kada naide na kapacitivnost.
Ulazni kapacitet 1x sonde je do 100-300pf, 10x konverzije je oko 10-30pf, a pri 1x konverziji
oscilacija lako prestaje, pa je potrebno postaviti 10x konverziju, tj. i sonda i osciloskop trebaju
biti prebaceni na 10x konverziju (i sonda i osciloskop su postavljeni na 10x konverziju).

1: Prvo, osciloskop se postavlja na nacin automatskog okidanja (nacin automatskog okidanja
je zadana postavka nakon pokretanja), a nacin automatskog okidanja se koristi za testiranje
periodi¢nog signala (sinusni signal kristalne rezonancije pripada periodi¢nom signalu).

2: Mnotitelj osciloskopske sonde postavljen je na 10x (zadana vrijednost je 1x nakon
pokretanja).

3: Nacin spajanja osciloskopa postavljen je na nacin spajanja izmjeni¢nom strujom.

4: Umetnite sondu i postavite prekida¢ na dr3ci sonde u poloZaj 10x.

5: Provjerite je li kristalna plo¢a ukljucena i radi.

6: Spojite stezaljku sonde na uzemljenje ploce kristalnog oscilatora (negativno napajanje),
izvucite poklopac sonde i unutra se nalazi vrh igle koji dodiruje jedan od pinova kristalnog
oscilatora.

7: Pritisnite tipku [auto] jednom za prikaz tijeka vibracija testiranog kristala.
Ako je valni oblik premalen ili prevelik nakon automatskog podesavanja, veli¢ina valnog oblika
mozZe se prilagoditi. ru¢no podesite pomoc¢u gumba
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Mjerenje PWM signala MOS cijevi ili IGBT-a

Odabir stupnja prijenosa: napon PWM signala MOS cijevi s direktnim pogonom ili IGBT-a opcenito je u
rasponu od 10 V do 20 V, PWM signal upravljanja prednjim stupnjem takoder je opcenito u rasponu od

3 do 20V, a maksimalni test od 40 V u 1x stupnju prijenosa je dovoljan. Stoga je dovoljno testirati PWM
signal s 1x stupnjem prijenosa (i sonda i osciloskop su postavljeni na 1x stupanj prijenosa).

1: Prvo, osciloskop se postavlja na nacin automatskog okidanja (nacin
automatskog okidanja je zadana postavka nakon pokretanja), a nacin
automatskog okidanja se koristi za testiranje ciklicnog signala (PWM pripada ciklic|
2: Mnotitelj osciloskopske sonde postavljen je na 1x pretvorbu (zadana vrijednost je 1x pretvorba nakon
pokretanja)

3: Nacin spajanja osciloskopa postavljen je na nacin spajanja istosmjernom strujom.

4: Umetnite sondu i prebacite prekidac na rucki sonde u polozaj 1x. 5: Provjerite ima li glavna PWM

plo¢a u ovom trenutku PWM signalni izlaz.

6: Pricvrstite sondu na S pol MOS cijevi, a sondu na g pol MOS cijevi.

7: Pritisnite tipku [auto] jednom za prikaz izmjerenog PWM valnog oblika. Ako je
valni oblik premalen ili prevelik nakon automatskog podeSavanja, veli¢inu valnog
oblika moZete ru¢no podesiti pomo¢u gumba.

Mjerenje izlaza generatora signala

Odabir stupnja prijenosa: izlazni napon generatora signala je unutar 30 V, a maksimalna ispitna vrijednost
1x stupnja prijenosa je 40 V, tako da je izlaz generatora ispitnog signala u 1x stupnju prijenosa (sonda i

osciloskop su postavljeni na 1x stupanj prijenosa).

1: Prvo, osciloskop se postavlja na nacin automatskog okidanja (zadani nacin je
nacin automatskog okidanja nakon pokretanja), a nacin automatskog okidanja
se koristi za testiranje periodic¢nog signala (izlazni signal iz generatora signala
pripada periodi¢nom signalu).

2: Mnotitelj osciloskopske sonde postavljen je na 1x pretvorbu (zadana vrijednost je 1x pretvorba nakon
pokretanja)

3: Nacin spajanja osciloskopa postavljen je na nacin spajanja istosmjernom strujom.

4: Umetnite sondu i postavite prekidac na rucki sonde u poloZaj 1x. 5: Provjerite je li generator signala
ukljucen i odasilje li signal.

6: Spojite stezaljku sonde na crni priklju¢ak izlazne linije generatora signala, a sondu na crveni izlazni vod
generatora signala.

7: Pritisnite tipku [auto] jednom, prikazat ¢e se valni oblik izlaza generatora .

Ako je valni oblik premalen ili prevelik nakon automatskog podesavanja, veli¢ina valnog oblika moze se

ru¢no podesiti pomoc¢u gumba.
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Mjerenje kuéne elektri¢ne energije na 220 Vili 110 V

Odabir stupnja prijenosa: prvo morate kupiti sondu 100x; kuéna struja je opcenito
180-260V, napon od vrha do vrha je 507-733V, maksimalno mjerenje 1x je 40V, najviSa
vrijednost 10x je 400V, 100x je 4000V, a standardna standardna sonda je visokonaponska
sonda 10x, a vr3na vrijednost od 400V moZe se mjeriti samo. Stoga se sonda 100x mora
zasebno napajati, a zatim postaviti na stupanj prijenosa 100x, odnosno i sonda i
osciloskop moraju biti prebaceni na stupanj prijenosa.

100x.

1: Prvo, osciloskop se postavlja na nacin automatskog okidanja (nacin automatskog
okidanja je zadana postavka nakon pokretanja) , a na¢in automatskog okidanja se
koristi za testiranje ciklickog signala (ku¢na elektri¢na energija od 50 Hz pripada

na periodi¢ni signal).

2: MnoZitelj osciloskopske sonde postavljen je na 100x (zadana vrijednost je 1x nakon
pokretanja).

3: Nacin spajanja osciloskopa postavljen je na nacin spajanja izmjeni¢nom strujom.

4: Umetnite sondu i prebacite prekida¢ na dr3ci sonde u poloZaj

100X. 5: Provjerite ima li testirani kraj ku¢ni izlazni napon.

6: Spojite stezaljku sonde i sondu na 2 Zice kucne elektri¢ne mreZe bez razlikovanja
pozitivnog i negativnog pola.

7: Pritisnite [automatski] jednom za prikaz trenda ku¢ne elektri¢ne energije. Ako je
trend premalen ili previsok nakon automatskog podesavanja,

velika, veli¢ina valnog oblika moZe se ru¢no podesiti pomocu gumba

Mjerenje valovitosti snage

Odabir stupnja prijenosa: ako je izlazni napon napajanja nizi od 40V,
prijenosni omjer postavljen na 1x (sonda i osciloskop su postavljeni na prijenosni omjer
brzina 1x) i 10x (sonda i osciloskop su postavljeni na istu brzinu,
ako su 40-400 V).
1: Prvo, osciloskop je postavljen na nacin automatskog okidanja (automatski nacin okidanja).
automatsko pokretanje je zadana postavka nakon pokretanja) i nacin automatskog pokretanja
okidanje se koristi za testiranje ciklickog signala (istosmjerni napon pripada
periodi¢ni signal).
2: Mnotzitelj osciloskopske sonde postavljen je na odgovarajucu pretvorbu (zadana vrijednost
je 1x nakon pokretanja).
3: Nacin spajanja osciloskopa postavljen je na nacin spajanja izmjeni¢nom strujom, imajte na umu da
AC AC nacin spajanja
4: Umetnite sondu apOkrenite prekidac na drsci sonde na odgovarajucu razinu.
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ajanje uklju€eno i je li izlazni napon dostupan.
6: Spojite terminal sonde na negativni kraj izlaza napajanja, a sondu na pozitivni kraj izlaza
napajanja i pricekajte oko 3 sekunde. Kada Zuta linija i lijevi poloZaj Zute strelice budu u
istom poloZaju, pricekajte dok se poloZaji ne poklope.

7: Pritisnite tipku [auto] jednom i prikazat ¢e se valovitost napajanja.

Mjerenje snage invertera

Odabir stupnja prijenosa: Izlazni napon pretvaraca sli¢can je onome kod kuc¢ne elektri¢ne
energije, s vrSnim naponom iznad SOOV-a, najviS§im izmjerenim naponom od 40 V pri 1X,
400 V pri 10x i 4000 V pri 100x stupnju prijenosa. Zadana standardna sonda je visokonaponska
sonda 10x, a vrSna vrijednost od 400 V moZe se izmjeriti samo pri najviSoj brzini. Stoga je
potrebno osigurati samu sondu 100x , a zatim je postaviti na 100x stupanj prijenosa,
odnosno prebaciti sondu osciloskopa na 100x stupanj prijenosa.

1: Prvo, osciloskop se postavlja na nacin automatskog okidanja (zadani nacin
je nacin automatskog okidanja nakon pokretanja), a nacin automatskog
okidanja se koristi za testiranje periodicnog signala (signal koji izlazi iz
pretvaraca pripada periodicnom signalu).

2: Mnozitelj osciloskopske sonde postavljen je na 100x (zadano je 1x po okidacu)

3: Nacin spajanja osciloskopa postavljen je na nacin spajanja istosmjernom strujom.
4: Umetnite sondu i postavite prekidac na rucki sonde na 100X. 5:
Provjerite je li pretvarac ukljucen i je li dostupan izlazni napon.

6: Spojite terminal sonde i sondu na izlazni kraj pretvaraca bez razlikovanja

pozitivnog i negativnog pola.

7: Pritisnite [auto] jednom za prikaz valnog oblika pretvaraca. Ako je valni oblik premalen
ili prevelik nakon automatskog pode3avanja, veli¢inu valnog oblika moZete ru¢no
podesiti pomoc¢u gumba.

© Sunnvsoft sro. distributer 21



Mjerenje pojacala snage ili audio signala

Odabir stupnja prijenosa: Izlazni napon pojacala snage je opcenito nizi

od 40 Vi dovoljan je maksimalni test od 40 V pri 1x konverziji (sonda i osciloskop su

postavljeno na 1x konverziju).

1: Prvo postavite osciloskop na nacin automatskog okidanja (zadano je

nacin rada za automatsko pokretanje nakon pokretanja).

2: Mnozitelj osciloskopske sonde postavljen je na razinu 1x (zadano nakon pokretanja)
razina 1x).

3: Nacin spajanja osciloskopa postavljen je na nacin spajanja izmjeni¢nom strujom.

4: Umetnite sondu i postavite prekidac na drsci sonde u poloZaj 1x. 5:

Provjerite je li pojacalo uklju¢eno i odasilje li audio signale.

6: Spojite stezaljku i sondu na izlazni kraj 2 linije pojacala bez razlikovanja
pozitivhog i negativnog pola.

7: Pritisnite tipku [automatski] jednom za prikaz napretka pretvaraca. Ako

Nakon automatskog podesavanja, ako je valni oblik premalen ili prevelik, veli¢ina valnog oblika moZe se podesiti.

Valovi se mogu ru¢no podesiti pomo¢u gumba.

Mjerenje komunikacijskog signala vozila / signala sabirnice

Odabir brzine: komunikacijski signal automobila je opcenito nizi od 20
V, a maksimalni test za 1x konverziju je 40 V, tako da trebate testirati samo komunikacijski signal
signal vozila s 1x konverzijom (sonda i osciloskop su postavljeni na 1x konverziju).
1: Prvo, osciloskop se postavlja na normalan nacin okidanja (nakon pokretanja, on je

(zadani nacin automatskog pokretanja). Normalni nacin pokretanja je

koristi se posebno za mjerenje neperiodic¢nih digitalnih signala. Ako

Ako se koristi nacin automatskog okidanja, nije moguce snimiti neperiodi¢ni signal.

2: Mnotzitelj osciloskopske sonde postavljen je na 1x pretvorbu (zadano nakon pokretanja)
vrijednost 1x) 3: Nacin spajanja osciloskopa postavljen je na nacin spajanja izmjeni¢nom strujom.

4: Umetnite sondu i postavite prekidac na drsci sonde u poloZaj 1x.

5: Spojite stezaljku sonde i sondu na dvije signalne linije komunikacijske linije, bez
obzira na pozitivni i negativni signal. Ako postoji vise signalnih linija, potrebno je
unaprijed procijeniti signalnu liniju ili poku3ati odabrati dvije od njih za

viSestruko testiranje. 6: Provjerite postoji li u ovom trenutku komunikacijski signal na komunikacijskoj
liniji .
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7: Postavite vertikalnu osjetljivost na 50 mV

8: Postavite vremensku bazu na

9: Pritisnite gumb [50%] jednom.

10: Ako na komunikacijskoj liniji postoji komunikacijski signal, osciloskop ¢e ga uhvatiti i
prikazat ¢e se na zaslonu. Ako se ne mozZe snimiti, morate pokusati postaviti vrijeme
baza (1ms-100ns) i napon okidaca (zelena strelica) vise puta

Mjerenje infracrvenog daljinskog prijemnika

Odabir brzine: infracrveni signal daljinskog upravlja¢a je uglavhom 3-5 Vi

Maksimalni test za 1x konverziju je 40 V, tako da je dovoljno za testiranje komunikacijskog signala
signal vozila s 1x konverzijom (sonda i osciloskop su postavljeni na 1x konverziju).

1: Prvo, osciloskop se postavlja na normalan nacin okidanja (nakon pokretanja, on je

(zadani nacin automatskog pokretanja). Normalni nacin pokretanja je

koristi se posebno za mjerenje neperiodicnih digitalnih signala. Ako je nacin rada

automatsko okidanje nije u stanju uhvatiti neperiodicni signal, pripada

infracrveni signal daljinskog upravljanja u aperiodi¢no digitalno kodiranje

signal.

2:The MnofZitelj sonde postavljen je na pretvorbu 1x (zadana vrijednost je 1x
nakon pokretanja).

3: Nacin spajanja osciloskopa postavljen je na nacin spajanja istosmjernom strujom.

4: Umetnite sondu i postavite prekidac na dr3ci sonde u poloZaj 1x.

5: Spojite terminal sonde na uzemljenje (negativni) kraj ploce infracrvenog prijemnika, a sondu na
podatkovni pin infracrvenog prijemnika.

6: Postavite vertikalnu osjetljivost na 500 mv 7:

Postavite vremensku bazu na 20us

8: Okrenite crvenu strelicu okidaca lijevo od Zute strelice i otprilike 1 veliki razmak mreZe.

9: U ovom trenutku, daljinski upravlja¢ 3alje infracrveni signal za prijem kose, a na osciloskopu se
pojavljuje valni oblik.
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Mjerenje strujnog kruga pojacala senzorima (temperatura, vlaznost,
tlak, dvorana itd.)

Odabir brzine: signal senzora je opc¢enito prili¢no slab, otprilike

nekoliko milivolti. Ovaj mali signal ne mozZze se izravno detektirati osciloskopom. Na glavnoj ploci
ovog senzora nalazi se dio za pojacanje signala. Kada se pronade izlazni kraj pojacala, osciloskop
mozZe mjeriti signal nakon pojacanja. MoZze se koristiti pri 1x pretvorbi (i sonda i osciloskop su
postavljeni na 1x pretvorbu).

1: Prvo postavite osciloskop na nacin automatskog okidanja (zadana postavka je nacin automatskog
okidanja nakon pokretanja).

2: Mnotzitelj sonde osciloskopa postavljen je na 1x pretvorbu (zadana vrijednost je 1x nakon
pokretanja) 3: Nacin spajanja osciloskopa postavljen je na DC nacin rada

kravate.

4: Umetnite sondu i postavite prekida¢ na drsci sonde u poloZaj 1x.

5: Spojite terminal sonde na uzemljenje mati¢ne plo¢e senzora (negativno napajanje), pronadite
izlazni kraj pojacala i spojite sondu na izlazni kraj.

6: Postavite vertikalnu osjetljivost na 50 mV.

7: Postavite vremensku bazu na 500 ms i udite u nacin rada sporog skeniranja s velikom
vremenskom bazom. 8: Pomaknite osnovnu liniju na donju stranu.

9: Ako se signalna linija pojavi na vrhu, vertikalna osjetljivost je smanjena, Sto je 100 mV, 200 mV,
500 mv itd. ponovno kada azurirani signal s desne strane ne pocinje na vrhu

(opcenito najbolje u sredini vrha i dna), signal koji prima senzor moZze se detektirati
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