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OMEZENA ZARUKA A OMEZEN| ZODPOVEDNOSTI

Firma Fluke garantuje, Ze kazdy jeji vyrobek je prost vad materialu a zpracovani pfi normalnim pouZiti a servisu. Zaruéni doba je t¥i roky a za¢ina datem
expedice. Dily, opravy produktt a servis jsou garantovany 90 dni. Tato zaruka se vztahuje pouze na ptvodniho kupujiciho nebo koncového uZzivatele jako
zakaznika autorizovaného prodejce vyrobku firmy Fluke a nevztahuje se na pojistky, jednorazové baterie ani jakykoliv produkt, ktery podle nazoru firmy Fluke
byl pouzit nespravnym zplGsobem, pozménén, zanedban, znecistén nebo poskozen v disledku nehody nebo nestandardnich podminek pfi provozu &i
manipulaci. Firma Fluke garantuje, Ze software bude v podstaté fungovat v souladu s funkénimi specifikacemi po dobu 90 dnu a Ze byl spravné nahran na
neposkozené médium. Spole¢nost Fluke neruci za to, Ze software bude bezporuchovy a Ze bude fungovat bez preruseni.

Autorizovani prodejci vyrobkd firmy Fluke mohou tuto zaruku rozsifit na nové a nepouZzité produkty pro koncové uzivatele, ale nemaji opravnéni poskytnout vétsi
nebo odliSnou zaruku jménem firmy Fluke. Zaruéni podpora se poskytuje, pouze pokud je produkt zakoupen v autorizované prodejné firmy Fluke anebo kupuijici
zaplatil pfisluSnou mezinarodni cenu. Firma Fluke si vyhrazuje pravo fakturovat kupujicimu naklady na dovezeni dild pro opravu nebo vyménu, pokud je produkt
predloZen k opraveé v jiné zemi, nez kde byl zakoupen.

Povinnosti firmy Fluke vyplyvajici z této zaruky jsou omezeny, podle uvazeni firmy Fluke, na vraceni ndkupni ceny, opravu zdarma nebo vyménu vadného
produktu vraceného autorizovanému servisu firmy Fluke v zaruéni dobé.

Narokujete-li zaruéni opravu, obratte se na nejblizsi autorizované servisni stfedisko firmy Fluke pro informace o opravnéni k vraceni, potom do servisniho
stfediska zaSlete produkt s popisem potizi, s pfedplacenym postovnym a pojiSténim (vyplacené na palubu v misté uréeni). Firma Fluke nepfebira riziko za
poskozeni pfi dopravé. Po zaru¢ni oprave bude produkt vracen kupujicimu, dopravné pfedplaceno (vyplacené na palubu v misté uréeni). Pokud firma Fluke
rozhodne, Ze porucha byla zptsobena zanedbanim, Spatnym pouzitim, znec¢isténim, Gpravou, nehodou nebo nestandardnimi podminkami pfi provozu &i
manipulaci, véetné prepéti v dusledku pouziti napajeci sité s jinymi vlastnostmi, nez je specifikovano, nebo normalnim opotifebenim mechanickych komponent,
firma Fluke pred zahajenim opravy sdéli odhad naklad(i na opravu a vyzada si souhlas. Po opravé bude produkt vracen kupujicimu, dopravné predplaceno a
kupujicimu bude Uétovana oprava a naklady na zpate¢ni dopravu (vyplacené na palubu v misté expedice).

TATO ZARUKA JE JEDINYM A VYHRADNIM NAROKEM KUPUJICIHO A NAHRAZUJE VSECHNY OSTATNI ZARUKY, VYSLOVNE NEBO IMPLICITNI,
VEETNE, ALE NIKOLI VYHRADNE, IMPLICITNICH ZARUK OBCHODOVATELNOSTI NEBO VHODNOSTI PRO URCITY UCEL. FIRMA FLUKE
NEODPOVIDA ZA ZADNE ZVLASTNI, NEPRIME, NAHODNE NEBO NASLEDNE SKODY NEBO ZTRATY, VCETNE ZTRATY DAT, VZNIKLE Z JAKEKOLIV
PRICINY NEBO PREDPOKLADU.

Jelikoz nékteré zemé nebo staty neumozriuji omezeni podminek implicitni zaruky ani vylou¢eni ¢i omezeni u nahodnych nebo naslednych Skod, omezeni a
vylouceni této zaruky se nemusi vztahovat na vSechny kupujici. Je-li kterékoliv ustanoveni této zaruky shledano neplatnym nebo nevynutitelnym soudem nebo
jinou rozhodovaci autoritou pfislusné jurisdikce, neni tim dotéena platnost nebo vynutitelnost jakéhokoliv jiného ustanoveni.
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Uvod

123B/124B/125B ScopeMeter® (Mé&fici pfistroj neboli
Produkt) pfedstavuje integrovany méfici pristroj

s osciloskopem, multimetrem a elektronickym
zaznamnikem v jediném snadno pouzitelném zafizeni.

Jak kontaktovat spoleénost Fluke

Chcete-li kontaktovat spole¢nost Fluke, zavolejte na
jedno z nize uvedenych telefonnich &isel:

e  Technicka podpora USA: 1-800-44-FLUKE
(1-800-443-5853)

e Kalibrace/oprava USA: 1-888-99-FLUKE
(1-888-993-5853)

e Kanada: 1-800-36-FLUKE (1-800-363-5853)

e Evropa: +31-402-675-200

e Japonsko: +81-3-6714-3114

e Singapur: +65-6799-5566

e Pocelém svété: +1-425-446-5500

Nebo navstivte internetovou stranku Fluke

www.fluke.com.

Chcete-li provést registraci vyrobku, navstivte webovou
stranku http://register.fluke.com.

Chcete-li zobrazit, vytisknout nebo stdhnout nejnovéjsi
dodatek k pfiru¢ce, navstivte webovou stranku
http://us.fluke.com/usen/support/manuals.

Bezpeénostni informace

Vyraz Vystraha oznacuje podminky a postupy, které jsou
pro uZivatele nebezpecné.

Vyraz Upozornéni oznacuje podminky a postupy, které
by mohly zpusobit poSkozeni vyrobku nebo testovaného

zafizeni.
AA Vystraha

Abyste predeSli urazu elektrickym proudem,

pozaru nebo zranéni, dodrzujte nasledujici

pokyny:

e Pred praci s vyrobkem si prectéte
v8echny bezpeénostniinformace.

e PouZivejte vyrobek pouze podle pokyni,
jinak ochrana poskytovanéa vyrobkem
nebude pusobit.

e Peclive si prectéte vSechny pokyny.
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U vicefazovych systému nepfipojujte

k zadnému spoleénému vstupu COM %y
vice nez jednu fazi najednou. VSechny
spoleéné vstupy (COM) by mély byt
ekvipotencialni, podle oznageni.

Pokud vyrobek nebude delSi dobu
pouzivan, nebo pokud bude skladovan
pfi teploté vy$Si nez 50 C, vyjméte
baterie. Pokud baterie nevyjmete, mohou
vytéct a-vyrobek poskodit.

NeZ za€nete pFistroj pouzivat, musi byt
krytka baterie uzaviena a zajiSténa.
Dodrzujte mistni a statni bezpeénostni
predpisy. Pouzivejte prostredky osobni
ochrany (schvéalené gumové rukavice,
ochranu obli€eje, nehoflavé obleceni),
abyste zabranili Grazu elektrickym
proudem tam, kde jsou nebezpeéné
vodi€e pod proudem.

Mezi kontakty nebo mezi kontakt a
uzemnéni nepfipojujte vétsi nez
jmenovité napéti.

Omezte pouzivani na uvedenou kategorii
méreni, napéti nebo kategorii intenzity
proudu.

Pouzivejte vzdy pftisluSenstvi

s jmenovitou hodnotou kategorie méreni
(CAT), napéti a proudu (sondy, mérici
kabely a adaptéry) schvalenou pro
produkt.

Nejprve zméfte znamé napéti, abyste se
presvédéili, Ze vyrobek funguje spravné.
K méreni pouzivejte pFislusné svorky,
funkce arozsahy.

Nez pfipojite nebo odpojite pruznou
proudovou sondu od nebezpeénych
vodiéa pod proudem, vypnéte proud

v obvodu nebo pouZijte osobni ochranné
pomucky v souladu s mistnimi pfedpisy.
Nedotykejte se objektl pod napétim
vy$Sim nez 30 V AC rms, Spiékovém 42 V
AC nebo 60 V DC.

NepouZivejte vyrobek v blizkosti
vybu$nych plynt, vypari nebo ve
vlhkém éi mokrém prostredi.
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Vyrobek nepouzivejte, pokud nefunguje
spravne.

Pred praci s vyrobkem zkontrolujte jeho
pouzdro. Hledejte praskliny nebo
chybéjici éasti plastu. Dakladné
prohlédnéte izolaci okolo svorek.
NepouZzivejte poSkozené mérici kabely.
Zkontrolujte méfici kabely, zda nemaji
poskozenou izolaci, zda neni vidét
obnazeny kov nebo nejevi znamky
opotiebeni. Zkontrolujte, zda nejsou
meéfrici kabely prerusSené.

Pouzivejte pouze kabely se spravnym
jmenovitym napétim.

Spoleény zkuSebni vodi€ zapojte pred
Zivy zkuSebni vodi€ a odpojte Zivy
zkuSebni vodi€ pfed spoleénym
zkuSebnim vodi€em.

Méjte stale prsty za ochranou prstd na
sondach.

Odpojte vSechny sondy, zkuSebni vodice
a prisluSenstvi, nez otevrete kryt baterii.
Odpojte vSechny sondy, zkuSebni vodiée
a prislusSenstvi, které nejsou pfi méreni
potfebné.

NeprevySujte nejnizsi jmenovitou
hodnotu kategorie méreni (CAT) zadné
komponenty vyrobku, sondy nebo
prisluSenstvi.

Nepouzivejte méreni proudu k indikaci,
zda je bezpeéné dotykat se obvodu.

K indikaci bezpeénosti obvodu je nutné
provést méreni napéti.

Vyrobek deaktivujte, pokud je
posSkozeny.

Nepouzivejte vyrobek, pokud je
poskozeny.

Nepouzivejte vyrobek pro vysSinez
jmenovitou frekvenci.

Nepouzivejte proudovou sondu, pokud
ma poSkozenou izolaci, je vidét
obnaZeny kov nebo jevi znamky
opotrebeni.

V blizkosti ota€ivych stroji nenoste
volny odév ani Sperky a dlouhé vlasy si
stdhnéte dozadu. V pfipadé potieby
pouZzivejte schvalenou ochranu zraku

a schvalené osobni ochranné pomiucky.
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Seznam symboll pouZitych na Produktu a v této pfirucce
je uveden v Tabulka 1.

Tabulka 1. Symboly

Symbol

Popis Symbol Popis

A VYSTRAHA. NEBEZPECNE NAPETI. Nebezpeéi Grazu

VYSTRAHA. NEBEZPECI. S
elektrickym proudem.

Nahlédnéte do uzivatelské . . P
[:E] dokumentace. ce Vyhovuje smérnicim Evropské unie.
=] Dvojnasobné izolovany [E Vyhovuje pozadavkam jihokorejskych norem EMC.
e Uzemnéni @® Certifikovano organizaci CSA Group jako vyhovujici
= P us prisluSnym severoamerickym bezpeénostnim normam.
6 Ekvipotencialni BN | Bezpeénostni osvédéeni baterie

Vyhovuje pfisluSsnym australskym bezpe¢nostnim normam a normam EMC.

Kategorie méfeni CAT Ill se vztahuje na testovaci a méfici obvody pfipojené k distribuéni ¢asti

CATII nizkonapétového rozvodu v budové.
CATIX Kategorie méfeni CAT IV se vztahuje na testovaci a méfici obvody pfipojené k pfivodu nizkonapétového
rozvodu v budové.
Vyrobek obsahuje lithium-iontovou baterii. NesméSovat s pevnym odpadem. Pouzité baterie by mély byt
§< zlikvidovany kvalifikovanym specialistou na recyklaci odpadu nebo kvalifikovanym zpracovatelem
i nebezpeéného odpadu podle mistnich nafizeni. Informace o recyklaci ziskate od autorizovaného servisniho

stfediska spole¢nosti Fluke.

I3

Tento vyrobek splfiuje pozadavky smérnice na oznageni WEEE. Stitek upozorfiuje na skuteénost, Ze toto
elektrické/elektronické zafizeni nepatfi do domovniho odpadu. Kategorie vyrobku: S odkazem na typy zafizeni
uvedené ve smérnici WEEE, dodatek |, je tento vyrobek zafazen do kategorie 9 ,Monitorovaci a kontrolni
pfistroj“. Nevyhazujte tento vyrobek do netfidéného komunalniho odpadu.
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Obsah sady mériciho pfFistroje

Tabulka 2 obsahuje seznam polozek, které jsou soucasti
sady méfici pfistroje. Viz také obrazek 1.
Tabulka 2. Seznam obsahu baleni

Polozka Popis 12x-B 12x-B/S
(1) Mé&Fici pfistroj Fluke 123B, 124B nebo 125B|123B/S, 124B/S nebo 125B/S
(2] Nabijeci baterie Li-lon . °
(3 ) Napajeci adaptér se spinanym zdrojem/nabijecka o ®
(4] Stinéné méfici kabely s ¢ernymi zemnicimi kabely L4 L4
© | Cerny méfici kabel (pro uzemnéni) ° °
(6 ) Hackové svorky (Servena, modra) . °
(7] Adaptéry (redukce) bananek-BNC (cerné) ® (x1) ® (x2)
o Bezpecnostni informace + disk CD-ROM s navody ° °
k obsluze
(o) Napétova sonda 10:1 124B, 125B 124B/S, 125B/S
@® | Proudové klesté AC i400s 125B 125B
(11) Pravouhly adaptér USB o o
(12) WiFi USB Adapter zavisi na verzi
® Mé&kké pouzdro °
Q Magneticky zavés °
@ | FlukeView® ScopeMeter® software pro systém Windows® .
(16 Félie na displej °




123B/124B/125B
UZivatelska pfirucka

S-Version

12345 - 12345 - 12345

hxv0l.eps
Obréazek 1. Sada méficiho pfistroje Scopemetr
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Pojdme zacit

Pojdme zaéit

PFed prvnim pouzitim méficiho pfistroje si prectéte tuto
¢ast.

Bateriova jednotka

Baterie Li-ion budou pfi dodani pravdépodobné vybité.
Zcela vybité baterie mohou zpusobit, Ze se méfici pfistroj

po zapnuti nespusti. PIného nabiti dosahnou po nabijeni
po dobu 4 hodin pfi vypnutém méficim pfistroji.

PIné nabité baterie typicky umoZzfiuji 7 hodin provozu
(jeden kandl, asova zakladna pomalejSi nez 1 ps/dilek)
pfi ztlumeném podsviceni.

Stav baterie se zobrazuje jako ikona v pravém hornim
rohu obrazovky:

— pIné nabiti

] — zbyva pfiblizné 5 minut provozu

Chcete-li dobijet baterie a pfistroj napajet, pfipojte

napajeci adaptér tak, jak znazorriuje Obrazek 2 Pokud
chcete baterie dobit rychleji, pfistroj vypnéte.

/A Upozornéni
Chcete-li predejit prehfati baterii pFi nabijent,
okolni teplota nesmi prekroéit hodnotu
uvedenou ve specifikacich.

Poznamka
Napéjeci adaptér neposkodi méfici pristroj ani
v pfipadé, Ze bude pripojen nepretrzité nékolik
dni. Napéjeci adaptér automaticky prejde do
rezimu udrzovaciho nabijeni.

Obrazek 2. Nabijeni baterie

~



123B/124B/125B
Uzivatelska prirucka

Alternativné lze také baterii vyménit (pfislusenstvi Fluke
BP290) za plné nabitou a pouzit externi nabijecku
EBC290 (volitelné pfisluSenstvi Fluke).

Aby bylo mozné pfipaijit univerzalni nabije¢ku baterii /
napajeci adaptér BC430/820 k rliznym typam zasuvek
napajeni, je pfistroj vybaven zastrékou, kterou je tfeba
pfipojit k napajecimu kabelu vyhovujicimu mistnim
podminkam. ProtoZe je adaptér izolovany, nemusi byt
napajeci kabel vybaven koncovkou pro pfipojeni k
ochrannému zemnicimu vodici. MZete ale pouZit

i napjeci kabel vybaveny koncovkou pro pfipojeni

k ochrannému zemnicimu vodici.

Napajeni ze sité
Chcete-li vyuzit napajeni ze sité:

1. Pfipojte napdjeci kabel do napajeci zasuvky
elektrické sité.

2. Pripojte konektor napajeni stejnosmérnym proudem
(DC) na levé strané méficiho pfistroje.

3. Meéici pristroj zapnete stisknutim tlacitka (@).

Méfici pristroj se béhem 10 sekund zapne v poslednim
nastaveni.

Pamétové karty SD

Tento méfici pfistroj je vybaven pamétovou kartou SD,
ktera slouzi k ukladani dat nebo datovych sad méreni
zaznamnikem (viz strana 55). Format soubor( je FAT32.
Data jsou uchovéna i po odpojeni méficiho pfistroje od
napajeni. Pamétova karta se nachazi v prostoru pro
baterie.

Chcete-li pamétovou kartu zajistit nebo odjistit, zatlacte ji
dold. Spravné poloha karty je znazornéna v uvedeném
prostoru. V tomto prostoru je také umistén konektor

k zajisténi pfipojeni WiFi pomoci jednotky USB flash.
Dal&i informace naleznete v ¢asti Bezdratova spojeni.

/\ Upozornéni

Chcete-li predejit poSkozeni pamét'ové karty
SD, nedotykejte se kontaktd.
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Nastaveni mériciho pfistroje

e s . . e ey s o
;)/F;[Stt% j((:aastl jsou vysvétleny zaklady pouzivani méficiho A 1 . 2 3 4 i -

Resetujte méfici pFistroj
Obnoveni pGvodniho tovarniho nastaveni méficiho
pFistroje:

1. Stisknéte a podrzte tladitka +(@). N /

2. Uvolnéte tlagitko (@). j ,

3. Uvolnéte tlagitko CED. \_

Na Obrazkek 3 je obrazovka méficiho pfistroje po prvnim ﬂ )

zapnuti nebo UspésSném resetovani. \ \
/ \

[ADC  500mvidiv  200us/div TrigiA I
Posunout Trigger 2

A ¢ | Hrana «
hzl10.eps

Obrazek 3. Obrazovka po zapnuti/resetovani
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Jas obrazovky

Ve vychozim nastaveni ma displej nejvy$si mozny jas.
K prodlouzeni zivotnosti baterii mizete nastaveni jasu
snizit.

Postup zmény jasu displeje:

1. Na zapnutém méficim pfistroji stisknéte tlacitko
na dobu miniméalné 3 sekund a uvolnéte ho.

2. Pomoci tlacitek E3&B mizete zvysit nebo snizit
Uroven podsviceni.

10

Vyb

ér nabidky

Tlacitka na klavesnici umoznuji prochazeni funkci, které
se zobrazuji na displeji. Napfiklad toto je zakladni postup
pro nastaveni urcitého parametru:

otevFete polozku NABIDKA

oo posunutim kurzoru zvyraznéte
UZIVATELSKE MOZNOSTI

vyberte nabidku UZIVATELSKE MOZNOSTI

oC posunutim kurzoru zvyraznéte Format data

vyberte nabidku FORMAT DATA

o9 posunutim kurzoru zvyraznéte néktery
forméat data

potvrdte vybér

P vyberte datum

potvrdte vybér

Tipy:

Dalsim stisknutim tlacitka (& zaviete poloZzku
NABIDKA a vrétite se k normalnimu méfeni.
MozZnost takto pfepinat vam umoznuje podivat se do
nabidky beze zmény nastaveni.

Pokud nezménite Zadnou polozku kurzorovymi
klavesami, mazete stisknutim tlagitka prochazet
nabidkou beze zmény nastaveni méficiho pfistroje.
Sedy text v nabidce nebo panelu tlagitek oznaduije,
Ze je prvek neaktivni nebo neplatny.


http://www.elso.sk/product.php?id_product=3350
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Konektory pro méreni

Méfici pfistroj je vybaven dvéma stinénymi
bezpecnostnimi 4mm vstupnimi banankovymi konektory
(Cerveny vstup A a modry vstup B) a ¢ernym
bezpe€nostnim 4mm vstupnim banankovym konektorem
(COM). Viz Obréazek 4.

hxv05.eps
Obrazek 4. Vstupni konektory pro méfeni
Vstup A
Vstup A (Cerveny) slouzi pro vSechna jednovstupova
méfeni.
Vstup B

Pro méfeni se dvéma rdznymi signaly slouzi vstup B
(modry) soucasné se vstupem A (¢ervenym).

COM
Vstup COM (Cerny) Ize pouzit jako jediné uzemnéni pro
nizkofrekvenéni méfeni, méfeni spojitosti, odporu (€2),

diod a kapacity.
AN Vystraha
Abyste predeSli Urazu elektrickym proudem
nebo poZzaru, pouzivejte pouze jediné
pfipojeni ke spoleénému vstupu COM < nebo
zajistéte, aby vSechna pfipojeni ke vstupu
COM ¢y méla stejny potencial.
Nastaveni méfici sondy
Tento méfici pristroj umoznuje praci s méficimi sondami,
napfriklad:
e Napétova sonda 10:1
e Teplotni sonda 1 mV/°C
e  Proudové klesté 10 mV/A
Postup nastaveni konkrétniho typu sondy:
1. Stisknutim tlagitka oteviete nabidku osciloskopu

a méficiho pfistroje.
Stisknutim tlacitka oteviete nabidku VSTUP A.

. Pomoci tlagitek &3 /&® zyyraznéte polozku VYBRAT.
4. Stisknutim tlagitka oteviete nabidku vybéru
SONDA.
5. Pomoci tlagitek &3 /&P zvyraznéte pFislusny typ
sondy.

6. Stisknutim tlagitka potvrdte typ sondy a zaviete
nabidku.

11
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Podstavec

Méfici pfistroj je vybaven podstavcem, ktery umozriuje

sledovani pod uhlem. Podstavec Ize rovnéz pouzit

k zavéSeni méficiho pfistroje do vhodné pozorovaci

polohy. Viz obrazek 5.

Drzak

Volitelny doplrikovy zavés je magneticky a slouzi

k zavéSeni méficiho pfistroje na kovové povrchy,

napfiklad dvifka rozvadéce. Viz Obrazek 5.

Vybér jazyka

Postup zmény jazyka hlaseni:

1. Stisknutim tla¢itka @ oteviete nabidku.

2. Pomoci tlagitek &€& zyyraznéte polozku
UZIVATELSKE MOZNOSTI.

3. Stisknutim tlagitka otevfete nabidku
UZIVATELSKE MOZNOSTI.

4. Pomoci tlagitek E&P zvyraznéte polozku Jazyk.

5. Stisknutim tlagitka oteviete nabidku UZIVATEL

> JAZYK.

6. Pomoci tlagitek &€& zyyraznéte preferovany jazyk.

7. Stisknutim tladitka potvrdte zménu a opustte
nabidku.

12
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Obrazek 5. Podstavec a drzak
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Rezim osciloskopu a mériciho pFistroje
ReZim osciloskopu a méficiho pfistroje je vychozim
provoznim rezimem. V jiném reZimu, napriklad
zaznamniku, méfeni harmonické vykonu nebo stavu
sbhérnice, se mizete stisknutim tlacitka vratit do
rezimu osciloskopu a méficiho pfistroje. V rezimu
osciloskopu a méficiho pfistroje vypada panel tladitek

takto:

Posunout Trigger 3 Kurzor
A < LIELE] o VYP

sm_bar_cze.png

Chcete-li pfejit na panel tlacitek Posunout a Zoom,
opakovanym stisknutim tlagitka opustte viechny
oteviené panely tlacitek nebo nabidky.

~ mz_bar_cze.png
Zluty text na panelu tlacitek oznaduje stav. Stisknutim
tlacitka mUzete tento stav zménit.

AA Vystraha

Abyste predeSli Urazu elektrickym proudem,
pozaru nebo zranéni, dodrzujte nasledujici
pokyny:

e Nedotykejte se obnaZzeného kovu na
banankovych zastrékach. Mohou byt pod
napétim, které maze zpasobit smrtelné
zranéni.

e Odpojte napéti a nechte vybit
kondenzéatory vysokého napéti, nez
budete méfit odpor, spojitost, kapacitu
nebo spojeni diody.

e Ke konektoram nepfikladejte kovové
pfredméty.

e Nepouzivejte konektory s bajonetovym
zdmkem nebo koliékové konektory
s obnazenym kovem.

e Nepouzivejte funkci HOLD (podrzet)
k méfeni neznamych potenciali. Pokud
je funkce HOLD zapnuta, zobrazeni na
displeji se neméni ani v pfipadé, ze je
naméren jiny potencidl.

13
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Cteni obrazovky

Obrazovka je rozdélena na tyto oblasti: Informace,

odecty, kfivka, stav a nabidka. Viz Tabulka 3.

Tabulka 3. Casti obrazovky

1/01/2016 09:59:24

1.000 ...
3 l76 \EH

1.348
v,

ADC  500mVv/div 200ps/div Trig:A [ 500mV/div DC
urzor

Posunout Trigger = Ku
e A ¢ | Hrana o

VYP

hzl13.eps

PoloZzka Oblast Popis

) Informace Datum, ¢as a indikatory, napfiklad automaticky
rozsah, Hold/Run, AutoHold a stav baterie.

[2) Probiha &teni Cl_sglne odecty. Je-li zapnuvt pouze vstup A,
uvidite pouze hodnoty odectl ze vstupu A.

(5 Tvar kivky er_lvky. Je-li zapnut pouze vstup A, uvidite pouze
kfivku ze vstupu A.

o Stav Zde se zobrazuje stav UtlumU, ¢asové zékladny,
spojek, zdroji spousténi a sklonu spousténi.

o Panel tladitek Zobrazuje volby dostupné prostfednictvim

tlacitek (i J(Fr2_ J(Fr3 J(F4 .

14
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Kdyz zménite nastaveni, budou se na ¢4sti obrazovky
zobrazovat dostupné moznosti. Volby nabidky jsou
dostupné pomoci tladitek D,

Connect-and-View™

Funkce Connect-and-View™ (automatické nastaveni)
umozriuje spousténi bez ovladani pro zobrazeni
komplexnich neznamych signald. Tato funkce
optimalizuje pozici, rozsah, ¢asovou zakladnu

a spousténi a zajisti stabilni zobrazeni témér kazdé
kfivky. Pokud se signal zméni, upravi se i nastaveni. Tato
funkce je ve vychozim nastaveni zapnuta.

Chcete-li zapnout funkci Connect-and-View™ v ruénim
rezimu:

1. Pf¥ipojte ¢erveny zkuSebni kabel od ¢erveného
vstupu A k neznamému signalu, ktery chcete méfit.

2. Pomoci tla¢itka zvolte automaticky (Auto) nebo
ruéni rezim.

Na obrazku 6 se na obrazovce velkymi Cislicemi

zobrazuje hodnota ,1.234" a mensimi €islicemi hodnota

,50.00“. Stopa na osciloskopu poskytuje grafickou

interpretaci ¢asového pribéhu signalu.

Identifikator stopy [ je viditelny na levé strané oblasti
kfivky. Ikona nuly (-) oznacduje Uroven uzemnéni na
kfivce.

01/01/2016 09:59:24

g 1.234 7% ke

FIDC  500mv/div 5ms/div Trig:A [
Posunout Trigger 2
F

o Hrana “
hzI55.eps

Obréazek 6. Funkce automatického nastaveni (Auto
Set)

Méreni
V odecitaci oblasti se zobrazuiji ¢iselné hodnoty
zvolenych méfeni tvaru signdlu pfivedeného na vstupni

konektor. Obrazek 7, Obrazek 8 a Obrazek 9 znazorriuje
usporadani pro méfeni.

15



123B/124B/125B
UZivatelska pfirucka
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Obréazek 7. Nastaveni méreni

hxv03.eps
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hxv04.eps
Obréazek 8. Spravné zapojeni uzemnéni
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hxv57.eps
Obrazek 9. Usporadani pro méreni teploty a proudu
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Vstupy

Méreni napéti

K dosazeni fadného uzemnéni pfipojte kratké zemnici
kabely na stejny zemni potencial, viz uspofadani 4 na
Obrazek 8. K uzemnéni mizete vyuzit i méfici kabely, viz
usporadani 5 na Obrazek 8. Viz také Zasady uzemnéni
na strané 68.

Méreni odporu, spojitosti, diod a kapacity

PFi méfeni odporu (Q), spojitosti, diod a kapacity se
pouziva ¢erveny stinény méfici kabel ze vstupu A a ¢erny
nestinény zemnici kabel ze spole€¢ného vstupu (COM).
Viz uspofadani 1 na Obrazek 7.

Méreni proudu

Vyberte nastaveni sondy odpovidajici pouzitym
proudovym klestim a jejich nastaveni, napfiklad 1 mV/A.
Viz obrazek 9 a ¢ast Nastaveni mérici sondy.

Méreni teploty

K ziskani spravného odedtu teploty pouzijte snimacé
teploty s parametry 1 mV/°C nebo 1 mV/°F (neni
dostupny ve vSech zemich). Viz obrazek 9.

Mé&reni vykonu

Vyberte spravné nastaveni sondy pro méfeni napéti na

vstupu A a méfeni proudu na vstupu B. Viz uspofadani 2
na Obrazek 7.

IntellaSet™ / AutoReading

Funkce automatickych odeétd (AutoReading) umoziuje
pomoci technologie Fluke IntellaSet™ spousténi bez
ovladani pro zobrazeni odectd méficiho pfistroje
odpovidajicich tvaru kfivky. Tato funkce automaticky
vybira nejcastéji pouzivané odecéty méficiho pfistroje pfi
mérfeni tvaru kfivky. Pokud je napfiklad kfivka tvofena
napétovym signalem, zobrazi se automaticky odecty V
pro stfidavé + stejnosmérné napéti a frekvence v Hz.

Chcete-li zapnout funkci AutoReading na vstupu A:

1. Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlagitka otevfete nabidku MERENI.
Viz obrazek 10.

3. Stisknutim tlagitka vyberte u polozky
AutoReading hodnotu ZAP.

4. Stisknutim tlagitka vyberte polozku Hotovo
a zavrete nabidku.

Pokud chcete tuto funkci vypnout, opakujte vySe uvedené
kroky a u polozky AutoReading vyberte hodnotu VYP.

19
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01/01/201610:21:15

o 1.234 = he

V AC
Vv DC - P
V (AC + DC) o /
V PWM
Hz
A AC
ADC
A (AC + DC)
Vykon
Pulz
Spicka
Cinitel
Faze
dB
Teplota
Ohm
Spojitost
Dioda
Kapacita

FADC  500mv/div 5ms/div Trig:A [

AutoReading Nulovy AutoHOLD Hotovo
ZAP VYP VYP

hzl11.eps

Obrazek 10. Funkce AutoReading

20

Typ méreni
Postup pro ruéni nastaveni nebo zménu typu méfeni:

1.

Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

Stisknutim tlagitka otevfete nabidku MERENI
pro vstup A. Stisknutim tlacitka oteviete
nabidku MERENI pro vstup B.

Stisknutim tlacitek €8/& zvyraznéte pozadovany typ
méfeni, napfiklad Hz.

Pokud je pro urcity typ mérfeni mozné vybrat vice
typl nastaveni, zobrazi se symbol P>. Stisknutim
tlagitka oteviete podnabidku a vyberte
pozadovanou polozZku

hzl12.eps

Stisknutim tlacitka potvrdte typ méfeni
a zavrete nabidku.

Oveéite, Ze vybrany typ méfeni pfedstavuje hlavni
odecet. Pfedchazejici hlavni odecet se pfesune do
mensi druhotné odeditaci pozice.



Industrial ScopeMeter®
Rezim osciloskopu a mériciho pristroje

01/01/201600:5924  Aue = | Zmrazeni obrazovky
1.234 Obrazovku (tj. vSechny hodnoty a kFivky) Ize kdykoli
. 50-00 Hz v LZmrazit":

1. Stisknutim tlacitka zmrazite obrazovku.
V informacni oblasti v horni ¢asti obrazovky se
zobrazi [E[e]Es].

2. Opétovnym stisknutim tlagitka Znovu spustite
mérfeni.

Pozastaveni ustalené hodnoty

Funkce AutoHold® umoziiuje zachytit stabilni hlavni

(velky) odecet na displeji. Po zjiSténi nového ustaleného

odectu zazni zvukovy signél méficiho pfistroje

a zobrazi se novy odecet.

Pouziti funkce AutoHold:

1. Stisknutim tlaCitka otevrete panel tladitek
osciloskopu a méficiho pristroje.

2. Stisknutim tlagitka oteviete nabidku

A DC  500mv/div sms/div Trig:A | MEREN/ A.
A & | Hrana o VYP 3. Stisknutim tlagitka zapnéte funkci AutoHOLD.

hal1s-1.eps Zobrazeni v informacni oblasti obrazovky se
aktualizuje a na popisu tla¢itka se zobrazi
AutoHOLD ZAP.

4. Stisknutim tlagitka zavfete nabidku MERENI A
a panel tlacitek.

5. Pockejte, nez se ozve zvukovy signal, ktery oznacuje
ustaleny odecet.

6. Opakovanim krokd 1 az 4 muZzete funkci AutoHold
vypnout.
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01/01/2016 09:59:24

Relativni méreni
Referenéni nula slouzi .k zobrazeni aktualniho vysledku A 88 REL 441.7
méreni vzhledem k definované hodnoté. Pomoci této ] mvna, mv
funkce mlZete sledovat mérenou hodnotu ve vztahu ke
znamé spravné hodnoté.

Postup nastaveni:
1. Stisknutim tlacitka oteviete panel tladitek

osciloskopu a méficiho pfistroje.

2. Stisknutim tlacitka oteviete nabidku I
MERENI A.

3. Stisknutim tlagitka zapnéte relativni méfeni B~
(Nulovy Zap). '

4. Stisknutim tlagitka zavfete nabidku MERENI A
a panel tlagitek.

Relativni méfeni je nyni hlavnim odectem

a predchozi hlavni méreni je ted pfesunuto na mensi [YDC  200mVidiv  20usidiv Trig:A £
druhotnou odeditaci pozici. Postnout I W i

hzll4.eps

5. Opakovanim krok( 1 az 4 mQzete relativni méreni
vypnout.
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Automatické a manualni rozsahy

Pomoci tlagitka muZete prepinat mezi ruénimi
automatickymi rozsahy.

Pokud je aktivni funkce automatického rozsahu,

v informaéni oblasti se zobrazuje ikona Auto a méfici
pristroj automaticky upravuje pozici, rozsah, ¢asovou
zékladnu a spousténi (funkce Connect-and-View). Tim
zajistite ustalené zobrazeni témeérf u vSech kfivek. Ve
stavové ¢asti obrazovky jsou uvedeny informace

o0 rozsahu, ¢asové zakladné pro oba vstupy a spusténi
(trigger).

Pokud je aktivni manualni rozsah, zobrazuje se
v informaéni oblasti text Ru¢né.

Nastaveni grafiky na obrazovce

V rezimu automatického rozsahu muzete pouzit tlacitka
QP « ruéni zméné stopy kiivky. Tento krok vypne
funkci Connect-and-View. VSimnéte si, Ze indikator Auto
v informaéni oblasti zmizi.

Amplituda

Dostupna nastaveni amplitudy jsou od 5 mV/dilek do
200 V/dilek pfi pouziti méficich kabelU.

1. Stisknutim tlagitka muzete kfivku zvétsit.

2. Stisknutim tlagitka muZzete kfivku zmensit.

Casova zakladna

Dostupnd nastaveni ¢asové zakladny jsou v normalnim
rezimu 10 ns/dilek nebo 20 ns/dilek (v zavislosti na
modelu) az 5 s/dilek.

1.

Stisknutim tlagitka (s) muzete zvysit pocet
period.

Stisknutim tlacitka (ns) muZete pocet period
snizit.

Pozice krvky
KFivky mlzete na obrazovce posouvat.

Opakované stisknéte tlacitko EXE, dokud se nezaviou
vSechny nabidky a sekundarni panely tlagitek.

1.

Stisknutim tlacitka vyberte polozku
Posunout A.

Pomoci tlagitek (JPEED muzete posouvat kiivku A
po obrazovce.

Soucasné s posouvanim kfivky se na obrazovce
vodorovné a svisle posouva i indikator spousténi (I).

Poznamka

U méreni vykonu ve 3fazovych systémech jsou
pozice krfivek pevné dané.
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Potlaceni Sumu
Chcete-li zobrazit kfivku bez vysokofrekvenéniho Sumu:

1. Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlagitka oteviete nabidku
NASTAVENI VSTUPU.

3. Pomoci tlagitek &3 zvyraznéte u polozky Sumovy
filtr moZnost ZAP.

4. Stisknutim tlagitka provedte zménu.

Tento Sumovy filtr je tvofen omezovacim filtrem
s Sifkou pasma 10 kHz.

hzl15.eps
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Zobrazeni rusivych impulzd

Ve vychozim nastaveni jsou na zobrazené kfivce
znazornény rusivé impulzy. Na kazdé ¢asové pozici jsou
zobrazeny minimalni a maximalni hodnoty od posledni
pozice. RusSivy impulz délky 25 ns nebo SirSi bude na
obrazovce nadéle viditelny i pfi pouZziti pomalejsi ¢asové
zakladny.

Chcete-li tuto funkci vypnout a zobrazovat pro kazdy ¢as
vzorkovani jeden vzorek na kanal:

1. Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlagitka oteviete nabidku SCOPE
(Osciloskop).

3. Pomoci tlagitek &€ zyyraznéte u polozky Typ
moznost RuSivé impulzy VYP.

Tato funkce se vypne jak pro kanal A, tak kanal B.
4. Stisknutim tlagitka provedte zménu.
Stisknutim tlagitka opustte nabidku.
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Vyhlazovani krfivky

Pokud chcete nastavit vyhlazovani kfivky, postupuijte
néasledujicim zplsobem:

1. Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlagitka oteviete nabidku
NASTAVENI OSCILOSKOPU.

hzl16.eps

3. Pomoci tlagitek &3 zvyraznéte u polozky Typ
moznost Hladké. Budou vyhlazovany kfivky na
vstupu A i na vstupu B.

4. Stisknutim tlagitka provedte zménu.
5. Stisknutim tlagitka opustte nabidku.

Vyhlazovani kfivek potlacuje Sum beze ztraty Sifky
pasma. Ukazky krivek s vyhlazenim i bez néj zndzornuje
Obréazek 11. Vyhlazovani je tvofeno priimérem osmi
zachycenych kfivek. Detekce rusSivych impulzu je v tomto
reZzimu vypnuta.

31.8 v N

hzl17.eps

Obrazek 11. Vyhlazovani kfivek
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Vyhlazovéani odectd
Postup pro zapnuti vyhlazovani odectd na vstupu A:

1. Stisknutim tlacitka otevrete panel tladitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlacitka oteviete nabidku
NASTAVENI VSTUPU.

3. Pomoci tlagitek &€& zyyraznéte u polozky Odedty
moZznost Hladké.

4. Stisknutim tlacitka provedte zménu.

5. Stisknutim tlagitka opustte nabidku.

Chcete-li dosahnout co nejlepSich vysledku, nastavte
parametr Odecty na nasledujici hodnoty:

e  Rychlé pro kratké prdmérovani a rychlou odezvu
e Normélni je vychozi nastaveni
e Hladkeé pro dlouhé primérovani a stabilni odecty

Postup pro zobrazeni obalky krivky

Mé&Fici pfistroj zaznamenava obalku (minimum

a maximum) Zivych kfivek pro vstupy A a B.

Zopakujte prvni dva kroky postupu Vyhlazovani kfvky a

provedte nasledujici:

Zobrazeni obalky kFivky:

1. Stisknutim tlacitka oteviete panel tlacitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlagitka oteviete nabidku
NASTAVENI OSCILOSKOPU.

3. Pomoci tlagitek &3 zvyraznéte u polozky Typ
moznost Obalka.

26

4. Stisknutim tlacitka provedte zménu.

5. Stisknutim tlagitka opustte nabidku.

Na obrazovce se zobrazi vysledna obalova kfivka. Funkci
Obalka muazete pouzit k pozorovani kolisani v ¢ase nebo
kolisani amplitudy vstupnich signalt za delSi ¢asovy
usek.

/01/2016 09:59:24

S 1.908 W e

A 1V/div 200ps/div Trig:A I
Posunout Trigger ¢

A © | Hrana o
hzl18.eps
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Sbér dat kfivky

Tento méfici pfistroj Ize nastavit tak, aby ziskaval data
kfivek pro potfeby konkrétni aplikace. Tato ¢ast vysvétluje
moZznosti nastaveni.

Jednorazovy shér dat

Chcete-li zachytit jednorazové udalosti, midzete provést
jednorazové spusténi (jednorazova aktualizace
obrazovky).

Chcete-li nastavit méfFici pfistroj na jednorazové
zachyceni kfivky ze vstupu A:

1. Pfipojte sondu k signalu, ktery chcete méfit.

2. Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

3. Stisknutim tlagitka oteviete nabidku
NASTAVENI OSCILOSKOPU.

4. Pomoci tlagitek &3P zyyraznéte u polozky Aktualiz.
moZznost Jednoduchy.

5. Stisknutim tlacitka provedte zménu.
6. Stisknutim tlagitka opustte nabidku.

Méfici pfistroj bude nyni zobrazovat obrazovku sbéru
dat a aktualizuje se informaéni oblast:

Cekejte Méfici pfistroj ¢eka na spusténi
Béh je spustén jednorazovy shér dat

Pozastaveni jednorazovy sbér dat je dokonéen

01/01/2016 09:59:2¢ BEFIA

& 0.500 v i

I
m -
Fbc 1v/div 100ps/div Trig:A T
Posunout Trigger ¢ Kurzor Zoom
A O | Hrana VYP

hzl19.eps

Pokud chcete pokra¢ovat dalSim jednorazovym sbérem
dat, postupuijte nasledujicim zplsobem:

7. Stisknéte tlagitko a pockeijte na dalsi spusténi
jednorazoveého sbéru dat.
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Pomalé signaly
Funkce rolovaciho rezimu poskytuje vizualni zapis aktivity
kfivky. Pomalé signaly jsou uzite¢né pfi méfeni kfivek

0 nizSich kmitodtech.

1. Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlacitka oteviete nabidku
NASTAVENI OSCILOSKOPU.

3. Pomoci tlagitek &€& zyyraznéte u polozky Aktualiz.
moznost Rolovaci.

4. Stisknutim tlagitka provedte zménu.
Stisknutim tlagitka opust'te nabidku.

Priibéh kfivky se pohybuje napfi¢ obrazovkou zprava
doleva jako u béZného zapisovaciho pfistroje. Méfici
pristroj béhem zaznamu neméri.

6. Stisknutim tlagitka muzete kfivku v rolovacim
rezimu zmrazit.

Hodnoty méfeni se zobrazi az po stisknuti tlacitka
(R%).

Chcete-li zachytit delSi zaznamy kFivek, prejdéte do casti
RezZim zdznamniku.
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Vazba AC

Chcete-li pozorovat maly stfidavy signal, superponovany
na stejnosmérném signdlu, pouzijte stfidavou vazbu.

Postup pro vybér vazby AC na vstupu A:

1. Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlacitka oteviete nabidku
NASTAVENI VSTUPU.

3. Pomoci tlagitek &3 zvyraznéte u polozky Vazba
moznost AC.

4. Stisknutim tlagitka provedte zménu.
5. Stisknutim tlac¢itka opustte nabidku.

Spousténi kAvky

Parametr spousténi urcuje, kdy mé méfici pfistroj zacit
meéfit stopu kFivky. MGzete:

e vybrat vstup, ktery bude pouzit

e vybrat, na které hrané by k tomu mélo dojit

e definovat podminku pro novou aktualizaci kFivky

Na dolnim fadku oblasti kfivky jsou vyznaceny pouzité
parametry spousténi. Ikony spusténi na obrazovce
oznaduji uroven a sklon spusténi.

Poznamka
U méreni vykonu ve 3fazovych systémech jsou
nastaveni spousténi pevné dana.
Nastaveni Urovné spousténi a sklonu

Praci Ize urychlit pouzitim tlacitka pro automaticka
spousténi témér u vSech signalu. Tlacitkem Ize zvolit
bud automaticky nebo ruéni rezim. Aktualni provozni
rezim se zobrazuje v informac¢ni oblasti.

Chcete-li ruéné optimalizovat Groven spousténi a sklon:

1. Opakované stisknéte tlacitko G, dokud se
nezaviou vSechny nabidky a sekundarni panely
tlacitek.

2. Stisknutim tlagitka (F2__] funkci zapnéte a pomoci
tlacitek QDB nastavte Grover spousténi a sklon.
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3.

30

Pomoci tlaCitek &8€3 m(zete prabézné nastavovat
Uroven spousténi. VSimnéte si ikony spousténi na
tfetim Fadku Casové casti, kter4 oznacuje Uroven
spousténi.

Tla¢itky @B mizete zvolit spousténi bud na kladném,
nebo na zaporném sklonu zvolené kfivky.

01/01/2016 10:09:27

s 1.908 W% O
2 2.069 W% =

Y DC 1v/div 2ms/div Trig:A 1 1V/div DC [
Posunout Trigger ¢ Kurzor
A  © Hrana VYP
hzl21.eps

Volba parametrd spousténi

Chcete-li provést spusténi u kfivky na vstupu A
a konfigurovat spousténi u automatickych rozsaha pro
kfivky uz od 1 Hz:

1. Stisknutim tlagitka oteviete panel tlagitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlagitka otevrete nabidku
NASTAVENI OSCILOSKOPU.

NASTAVENI OSCILOSKOPU

Vstup spousténi
mA
OB

Aktualiz.
0O Volnobéh
W Pri aktivaci
O Jednoduchy
O Rolovaci

B Normalni
O Rusivé impulzy VYP
0O Hladké
O Obdlka
Tvar kfivky
M Normalni
O Invertovat A

hzl22.eps

3. Stisknutim tlagitka zvyraznéte moznost A ve
skupiné Vstup spousténi.
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Pomoci tlagitek E€P zyyraznéte u polozky Aktualiz.

moznost PFi aktivaci.
Stisknutim tlagitka provedte zménu.

Stisknutim tlacitka potvrdte vSechny volby
spousténi a vratte se do normalniho méreni.

Nastaveni automatického rozsahu u signéld uz od 1 Hz:

1.
2.

Stisknutim tlagitka @& otevrete polozku NABIDKA.

Pomoci tlagitek &€ zyyraznéte polozku
UZIVATELSKE MOZNOSTI.

Stisknutim tlagitka oteviete NABIDKU
UZIVATELSKE MOZNOSTI.

Pomoci tlagitek E3€P zyyraznéte polozku Automat.
nastaveni.

Stisknutim tlagitka oteviete NABIDKU
UZIVATEL > AUTOSET.

Pomoci tlagitek E3&P zyyraznéte u polozky Hledani
signalti moZnost > 1 Hz.

Stisknutim tlagitka provedte zménu.

8. Stisknutim tla¢itka (E zaviete viechny nabidky.

Poznamka

Nastaveni automatického spusténi na >1 Hz
zpomali automatickou volbu rozsahu.

V informacni oblasti se aktualizuji tyto Udaje:
Pockejte prosim... nebyl zjiStén signal spousténi

PRI AKTIVACI obrazovka se aktualizuje pouze
v pfipadé vyskytu platného
spoustéciho signalu

Poznamka

Sedy text v nabidce nebo panelu tlagitek
oznaduje, Ze je prvek neaktivni nebo neplatny.
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Méreni pomoci kurzord

Kurzory umoznuji provadéni presnych digitalnich méreni
na kfivkach. U méfeni vykonu ve 3fazovych systémech
jsou kurzory vypnuty.

Horizontélni kurzory

Pomoci horizontélnich kurzort se méfi amplituda, horni &i
spodni hodnota nebo presah kfivky.

Chcete-li kurzor pouzit pfi méfeni napéti:

1.

32

Opakované stisknéte tlacitko CE, dokud se
nezaviou vSechny nabidky a sekundarni panely
tlacitek.

Stisknutim tlagitka vyberte moznost KURZOR
ZAP.

Stisknutim tla itka zvolte moznost .
VSimnéte si, Ze se na obrazovce zobrazi dveé linky
horizontalnich kurzoru.

Stisknutim tlagitka vyberete horni kurzor.
Pomoci tlagitek E3€P mazete presunout pozici
horniho kurzoru na kfivce.
Stisknutim tlagitka vyberete dolni kurzor.
Pomoci tlagitek &€ mazete presunout pozici
dolniho kurzoru na kfivce.

Poznamka

Prestoze neni zobrazeno oznaceni tlacitek ve
spodni ¢asti obrazovky, Ize tlacitka se Sipkami
pouzivat.

Odecty uvadéji napétovy rozdil mezi dvéma kurzory —
mezi napétimi na kurzorech ve vztahu k ikoné nuly (-).

01/01/2016 09:55:01

I
A 3 8 0 HIGH 190V
] v Low  -L90V

i
%

[YDC  500mV/div Ims/div Trig:A I
Kurzor Posunout Kurzor
= =t ZAP

hzl23.eps
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Vertikalni kurzory 01/01/2016 10:09:27

Vertikalni kurzory umoiﬁujl’.méfit rozdil ¢asu o mezi A - 39 8 * t  4.15ms
kurzory a rozdil napéti mezi dvéma znackami. L] mv Utk 241Hz

Chcete-li kurzor pouzit pfi méfeni ¢asu:

1. Stisknutim tlagitka (F3 ) vyberte moznost KURZOR
ZAP. +»

2. Stisknutim tla itka (F1__] zvolte moznost . _
VSimnéte si, Ze se na obrazovce zobrazi dvé linky Al /
vertikalnich kurzord. Znacky (-) udavaji bod, v némz f
kurzory protinaji kfivku. \ ‘

3. Stisknutim tlagitka vyberete levy kurzor.

4. Pomoci tlagitek @ mazete presunout pozici levého
kurzoru na kfivce.

5. Stisknutim tlagitka vyberete pravy kurzor.

6. Pomoci tlagitek @ mazete presunout pozici B S TR
pravého kurzoru na kfivce. Kurzor Posunout Kurzor
I {3 zap

hxv24.eps
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Mé,‘-’eni cvasu nébéhu 01/01/2016 08:12:05

Postup pro méfeni ¢asu nabéhu: A 7 5 .
. , .. . n ns Low =531mV

1. Stisknutim tlagitka (F3__) vyberte moznost KURZOR

ZAP.

2. Stisknutim tla itka (F1__) vyberte symbol [ ( as
nab hu). VSimnéte si, Zze se zobrazi dvé vodorovné
kurzorové linky.

3. Pokud se zobrazuje pouze jedna stopa, stisknéte
tlagitko a vyberte moznost RUCNE nebo
AUTO. AUTO automaticky provede kroky 5 az 7.
V pfipadé dvou stop vyberte poZadovanou stopu A -
nebo B.

4. Pomoci tlagitek E3&® m(iZzete posunout horni kurzor A
na 100 % vysky stopy. U hodnoty 90 % se zobrazi
znacka.

5. Stisknutim tlagitka miiZete vybrat dali kurzor.

[IDC  200mV/div 20ns/div Trig:A I

6. Pomoci tlagitek E3&D mijzete posunout dolni kurzor i - S i Ruén
na 0% vysky stopy U hodnoty 10 % se zobrazi hzi25.eps
znacka.

Odecet nyni uvadi ¢as nabéhu mezi 10 % a 90 %
amplitudy stopy a napéti na kurzorech ve vztahu
k ikoné nuly (-).

7. Stisknutim tlagitka kurzory vypnete.
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Vysokofrekvenéni méreni pomoci sondy 10:1
Spolec¢nost Fluke doporucuje pouZzivat k méreni
vysokofrekvenénich signalt v obvodech s vysokou
impedanci sondu VP41 10:1. Zatizeni obvodu sondou
10:1 je mnohem niz8i nez zatiZzeni stinénym méficim
kabelem 1:1.

PFi pouziti sondy 10:1 se vSak musi dat pozor na jeji
Gtlum a spravné nastaveni.

Utlum sondy

Sonda tlumi signal 10x. Pfiklad nize je pro sondu
pfipojenou ke vstupu A:

Postup pro pfizplsobeni napétového odectu méficiho
pfistroje tomuto Gtlumu:

1. Stisknutim tlacitka otevrete panel tladitek
osciloskopu a méficiho pfistroje.

2. Stisknutim tlacitka oteviete nabidku
NASTAVENI VSTUPU.

3. Pomoci tlagitek &€& piejdéte na polozku Vybrat>.

4. Stisknutim tlagitka oteviete nabidku VYBER
SONDY.

5. Pomoci tlagitek &€& zyyraznéte moznost 10:1 V.
6. Stisknutim tlagitka provedte zménu.

VSimnéte si, Ze desetindsobny Utlum sondy je
kompenzovan v hodnoté napétového odectu.

Nastaveni sondy

Sonda VP41 je vzdy spravné pfizptisobena pfisluSnym
vstuptm. Vysokofrekvenéni nastaveni neni nutné.
Jiné typy sond 10:1 se vS8ak musi nastavit pro zajisténi
optimalniho vysokofrekvenéniho vykonu. Informace

0 postupu nastaveni téchto sond najdete v Casti
Osciloskopické sondy 10:1.

Rezim vykonu a harmonickych
ReZim vykonu a harmonickych umoZzriuje:

e Méfeni vykonu v jednofazovych systémech se
zobrazenim kfivky a harmonickych

e Méfeni napéti (RMS), proudu (RMS), frekvence a faze
e Meéfeni ¢inného, zdanlivého a jalového vykonu

e Méfeni Uciniku, cos ¢, a celkového harmonického
zkresleni

Tato ¢ast obsahuje podrobny Givod do méfeni vykonu
a harmonickych. Nezahrnuje popis vSech moznosti
meéficiho pfistroje, ale uvadi hlavni pfiklady pouZiti
nabidek k provadéni zékladnich operaci.

Chcete-li pouzivat funkce vykonu a harmonickych,
pfipojte napétové vodie a proudovou sondu podle
usporadani 2 na Obrazek 7.
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Vybér reZimu vykonu a harmonickych:

1.

36

Stisknutim tlacitka @@ otevfete nabidku
NASTAVENI.

Pomoci tlagitek E3&d zyyraznéte polozku POWER
HARMONICS (Harmonicka vykonu).

Stisknutim tlagitka otevfete poloZku Proud.
sonda na vstupu B v nabidce NASTAVENI.

Pokud nebyla dosud vybrana napétova sonda na
vstupu A a proudovéa sonda na vstupu B, provedte
kroky 4 az 10.

Stisknutim tlagitka vyberte nastaveni sondy.

hzl26.eps
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11.

Pomoci tlagitek E3€D zyyraznéte moznost
VYBRAT... ve skupiné Sonda A.

Stisknutim tlagitka oteviete nabidku Sonda A.
Pomoci tlagitek E3€D zyyraznéte typ sondy A.
Stisknutim tlagitka provedte zménu.
Stisknutim tlacitka vyberte nastaveni sondy.

. Pomoci tlagitek &€ zyyraznéte typ sondy B

(proudové klesté).
Stisknutim tlagitka provedte zménu.

Ostatni nastaveni zlstavaji stejna.

Méreni napéti, proudu a vykonu

Tato funkce sou¢asné zobrazuje napétovy a proudovy
signal. MlZete ji pouzit k ziskani prvniho dojmu

z napétového a proudového signélu pred jeho
podrobné&jsim prozkoumanim prostfednictvim dalSich
funkei.

Postup vybéru typu méreni:

1.
2.

Stisknutim tla itka vyberte zobrazeni k ivky.

Stisknutim tlacitka mUzZete prepinat mezi
odecdty napéti/proudu nebo vykonu.
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Tabulka 4 obsahuje seznam viditelnych odecta pfi vybéru

napéti nebo proudu.

Tabulka 4. Odeéty napéti/proudu

hxv27.eps

Symbol Popis

rms v - .

V~ Hodnota stfidavého napéti v kanalu A

Hz Frekvence napétového signéalu v kanalu A
rms Aktualni hodnota stfidavého proudu

A~ v kanalu B

A<B Fazovy posuv mezi napétim v kanalu A
Deg a proudem v kanalu B

Tabulka 5 obsahuje seznam viditelnych odectu pfi vybéru

vykonu.
Tabulka 5. Odeéty vykonu
hxv28.eps
Symbol Popis
KW Cinny (efektivni) vykon ve wattech
VA Zdanlivy vykon ve voltampérech
VAR Jalovy vykon ve voltampérech
Hz Frekvence
PE Uginik. Pomér mezi &innym vykonem a
zdanlivym vykonem.
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Méreni harmonickych kmitd

Harmonické kmity pfedstavuji periodické deformace
sinusovych vin napéti, proudu nebo vykonu. KFivku Ize
povaZovat za kombinaci riznych sinusovych vin

s riznymi frekvencemi a amplitudami. MéFi se podil
kazdé slozky na celkovém signalu.

Harmonické jsou v energetickych distribuénich systémech
¢asto zplsobovany nelinearni zatézi, jako jsou
stejnosmérné napajeci adaptéry se spinanym zdrojem

v pocitacich, televizorech a pohonech s regulovatelnymi
otdCkami. Harmonické mohou zpUsobovat prehfivani
transformétort, vodi€d a motora.

PFi pouziti funkce Harmonické méfici pfistroj provadi
méfeni harmonickych kmitl az do 51. fadu. Méfi se

i souvisejici data, napfiklad sloZky stejnosmérného
proudu, celkové harmonické zkresleni (THD) a K-faktor.

MUzZete zobrazit harmonické pro:
e  MérFeni napéti na vstupu A
e  MérFeni proudu na vstupu B

e Mérfeni vykonu pocitana z méfeni napéti na vstupu A
a méfeni proudu na vstupu B.
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V rezimu Harmonické pouziva méfici pfistroj vzdy rezim
AUTO. Rozsahy vertikalni citlivosti a Casové zékladny
jsou nastavovany automaticky na nejvhodnéjsi rozsah pro
pfivedeny vstupni signal. Tladitka pfepinani rozsaht ((f

/ | CEED) a jsou zablokovana.

Vstup A je trvale nastaven na méfeni napéti. Vstup A je
trvale nastaven na méfeni proudu.

Postup méfeni harmonickych:

1. Stisknutim tlagitka (F2__ ] vyberte zobrazeni
harmonickych.

2. Stisknutim tlagitka muZete prepinat mezi
odecdty napéti, proudu nebo vykonu.

3. Stisknutim tlagitka zapnéte kurzor.

Pokud je vybrano zobrazeni harmonickych pfi méreni
napéti, odpovida zobrazeni tabulce 6. Je-li vybrano
zobrazeni harmonickych pfi méfeni proudu, viz tabulka 7.
Jestlize je vybrano zobrazeni harmonickych pfi méfeni
vykonu, viz tabulka 8.
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Tabulka 6. Méfeni napéti a harmonickych

Odecet Popis
01/01/2016 08:48:06 rms VAC Hodnota stfidavého napéti v kanalu A
A &2 rms 2.9 THD %f Hodnota celkového harmonického zkresleni (THD) je
14 . 1 va, mnozstvi harmonickych v signalu vyjadrené jako procento

celkové hodnoty RMS (THD%r) nebo jako procento zakladu

3 150.0 Hz 0.56 %f THD %f (THD%f). Je to méfitko, do jakého stupné se kfivka odchyluje

1.2 V 122 Deg od ¢isté sinusového tvaru. 0 % indikuje, Ze neni zadné
zkresleni. Moznost THD%r nebo THD%f mlzZete vybrat
i v nabidce Nastaveni (F3_)).

100

Slozka harmonické vybrana kurzorem. Pomoci tlagitek QB

NI (3) muZete kurzor presouvat. Na obrazovce v piikladu se jedna
ui o tfeti harmonickou. Hodnoty vpravo od tohoto &isla se zméni,
pokud se kurzor pfesune na jinou slozku harmonické.

50

\% Napéti slozky harmonické vybrané kurzorem.
0 D T N B2 AT ™| HQ(,jnf)ta yybrané slozky harmor}ické v napétovém signalu
of vyjadrena jako procento celkové hodnoty RMS (THD%r) nebo
oc  100vidv  20msidiv TigiA I 2n/div oc [ jako procento zakladu (THD%f). MoZnost %r nebo %f mizete
VOLTY Ml Nastaveni Kurzor vybrat v nabidce Nastaveni (F3_)).
' VYP
hzi29.eps Deg Fazovy posuv mezi danou slozkou harmonické a zakladnim

napétim.
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Tabulka 7. Méfeni proudu a harmonickych

01/01/2016 08:50:35

& rms 9
2.452 ;% G

150.0 Hz 92.2 %f
1.265 A 132 Deg

100 :

%

|.‘.|II|||I..||LI T
El 131

7 21 25 20 33 37 41 45 49

(Al 100V/div 20ms/div Trig:A T 2a/div DC [

Nastaveni Kurzor
VYP

hz130.ep

Odecet

Popis

Rms AAc

Aktualni hodnota stfidavého proudu v kanalu A

THD %f

Hodnota celkového harmonického zkresleni (THD) je
mnozstvi harmonickych v signalu vyjadrené jako procento
celkové hodnoty RMS (THD%r) nebo jako procento zakladu
(THD%f). Je to méfitko, do jakého stupné se kfivka odchyluje
od ¢isté sinusového tvaru. 0 % indikuje, Ze neni zadné
zkresleni. Moznost THD%r nebo THD%f muZete vybrat

v nabidce Nastaveni (F1_J).

KF

K-faktor indikuje ztraty v transformatorech zplsobené proudy
harmonickych.

Nr (3)

SloZka harmonické vybrana kurzorem. Pomoci tlagitek @B
muzete kurzor presouvat. Na obrazovce v pfikladu se jedna

o tfeti harmonickou. Hodnoty vpravo od tohoto ¢&isla se zméni,
pokud se kurzor pfesune na jinou slozku harmonickeé.

Proud slozky harmonické vybrané kurzorem.

%f

Hodnota vybrané slozky harmonické v proudovém signalu
vyjadrena jako procento celkové hodnoty RMS (THD%r) nebo
jako procento z&kladu (THD%f). MoZnost %r nebo %f mazete
vybrat v nabidce Nastaveni (F3_)).

Deg

Fazovy posuv mezi danou sloZzkou harmonické a zakladnim
proudem.
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Tabulka 8. Méfeni vykonu a harmonickych

01/01/2016 08:52:10

A\
281,14
n ' wn, FULL
150.0 Hz 0.26 %f
- 0.7 W -169 Deg

%f

00Ty e e I 1y a1 28 28333 41 as ag

FADC  100v/div 20ms/div Trig:A [ ~ 2ndiv DC @
WATTY " Nastaveni Kurzor
I VYP

hzl31.ep

Odecet Popis
w Cinny vykon ve Wattech
KE K-faktor indikuje ztraty v transformatorech zplsobené proudy
harmonickych.
Slozka harmonické vybrana kurzorem. Pomoci tlacitek QB
NI (3) muZzete kurzor pfesouvat. Na obrazovce v piikladu se jedna
o tfeti harmonickou. Hodnoty vpravo od tohoto Cisla se zméni,
pokud se kurzor pfesune na jinou slozku harmonické.
W Vykon slozky harmonické vybrané kurzorem.
Hodnota vybrané slozky harmonické v proudovém signalu
o6t vyjadrena jako procento celkové hodnoty RMS (THD%r) nebo
0 jako procento zékladu (THD%f). MozZnost %r nebo %f miZzete
vybrat v nabidce Nastaveni (F1_)).
Deg Fazovy posuv mezi danou slozkou harmonické a zakladnim

proudem.
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Priblizeni a oddaleni (zoom) harmonickych
Pokud je zobrazena obrazovka sloupcd harmonickych,
muzete pomoci vertikalniho pfiblizeni zobrazit vice
podrobnosti. Pomoci tlagitek E3&® miizete provadét
pfiblizeni a oddéleni.

RezZim provozni sbérnice (fieldbus)

Provozni shérnice jsou obousmérné digitalni sériové 3.

fizené sité pouzivané pfi fizeni procest a pramyslové

automatizaci. 4.

Tento méfici pfistroj umoznuje indikovat stav nasledujicich
aspektu fyzické vrstvy modelu OSI:

. Napétové hladiny (pfedpéti, vysoka aroven, nizka Groven)
. Bitova Sitka — komunikaéni rychlost

. Doba nabéhu a doba Ubytku

. Zkresleni

Mé&fFici pfistroj je schopen znéazornit kfivku signalu sbérnice
v reZzimu Eye-pattern, viz strana 47.

Méfici pfistroj pracuje v pIlné automatickém rezimu (nastaveni 5.

rozsah( a spusténi). Testovaci limity jsou pfednastaveny, Ize je
v8ak zménit, viz strana 47.

Seznam podporovanych typu sbérnic a protokoll najdete
v tabulce 9.

provoznich sbérnic naleznete v Dodatku A v této prirucce.
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Poznamka
Chcete-li zkontrolovat podezrely kabel, zmérte
jeho odpor a kapacitu v rezimu osciloskopu /
mériciho pfistroje.

Postup provadéni méfeni provoznich sbérnic:

Méfitko na levé strané se pfi pfiblizovani a oddalovani 1.
méni. 2

Stisknutim tlagitka (&l oteviete polozku NABIDKA.

Pomoci tlagitek &€ zyyraznéte polozku
BUSHEALTH (Stav sbérnice).

Stisknutim tlagitka oteviete nabidku BUS
HEALTH (Stav sbérnice).

Pomoci tlagitek &€ zyyraznéte prislusny typ
sbérnice.

Po vybéru polozky Uzivatel1l nebo Uzivatel2 si
muZete vytvofit vlastni sadu limitnich hodnot pro
testovani nestandardnich systému sbérnic.
Informace o nastaveni limitnich hodnot pro testovani
najdete na strané 48.

Vychozi nastaveni je RS232 pro polozku UZivatell
a Foundation Fieldbus H1 pro polozku UzZivatel?2.

Stisknutim tlagitka provedte zménu.

Pro typy sbérnic, které vyzaduji nastaveni dalSich
moznosti, je k dispozici sekundarni nabidka. Pomoci
tlagitek E€P zvyraznéte pozadovanou moznost

a tlacitkem provedte zménu.

Priklad obrazovky najdete v tabulce 10.

Pfipojte vstupy podle Obrazek 8, usporadani 4.
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hzI32.eps
Pro pfipojeni kabelu k méfeni sbérnic pouzijte
redukci bananek-BNC BB120.

Ke snadnému pfipojeni hrotu sondy ke sbérnicim
s konektorem DB9, RJ-45 nebo M12 Ize vyuzit

volitelny adaptér BHT190 pro méfeni stavu sbérnic.

Tabulka 9. Vstupy pro méreni shérnic

Vstup D =
Sbérnice Podtyp c,)porucen
A B asonda
AS-i X - |STL120
CAN X X |STL120
Interbus S | RS-422 X - | VP41
DeviceNet X X |STL120
RS-232 X - | STL120
Modbus
RS-485 X x |STL120
Foundation
fieldbus H1 X - | STL120
DP/RS-485 X X |STL120
Profibus
PA/31,25 kb/s X - | STL120
RS-232 X - | STL120
RS-485 X x |STL120
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Cteni obrazovky
Na obrazovce pro testovani sbérnic je zobrazen stav
riznych vlastnosti signalu. Pro otevreni prejdéte na hlavni
obrazovku a stisknéte tlagitko (F3__J. Informace jsou
usporadany do ¢ty sloupct, viz Tabulka 10.
Tabulka 10. Obrazovka pro testovani provoznich shérnic

01/01/2016 09:24:11 Manual Polozka Popis
A Testovana vlastnost signalu, napfiklad U-N vysoka. Na fadcich
Q Q Q jsou uvedeny vlastnosti jednotlivych signalt a odpovidajici data.
| | | | | Popis vlastnosti signall pro jednotlivé typy sbérnic najdete
BUS RS-232 EIA-232 v tabulce 11.
Aktivita: @ O © NiZI:-éMI:YSOKA B Indikator stavu. Popis indikatord viz tabulka 12.
O-N vysokd o 83 3.0 15.0v
U-N nizkd ® e3 150 A C Posledni naméfena hodnota, napfiklad 3,5 V.
Datall @ a0 wa A oznacu1.e, Ze ngnl k-dISp-OZICI Zadny odecet
Data - baudy o — oL oznacuje, Ze signal je mimo rozsah méfeni (pretizeni)
Naben @ 6 wa 20% D |Pouzity dolni (NiZKY) a horni (VYSOKY) testovaci limit (LIMIT),
Ubytek ® F WK 350% napiiklad 18,5 31,6 V.
Zkresleni - ®) o5 NN — LIMIT*  Symbol * oznacuje, Ze jeden nebo vice limitl nema
ans @ oo wa (o Wehozthodnoty. |
Neni k Limit neni k dispozici pro tento typ sbérnice.
[ oc 2V/div 50us/div Trig:A [ dispozici
Nastaveni —
Limity [rm—
hzI33.eps
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Tabulka 11. Vlastnosti testovaciho signalu

Vlastnost Vysvétleni Vlastnost Vysvétleni
VBias Napétova hladina predpéti CAN-Rec. L (faze) CAN-recesivni nizké napéti
AN-T ivni napéti z vysoké
CAN-Rec. H-L c . ece§ vape ysoke V Vysoky Vysoka uroven napéti
na nizkou Urovern
CAN-Rec. V CAN-recesivni vysoké napéti Vpk-pk Napéti Spicka-Spicka
U-N vysoka—Bias Napéti vysoke drovné k napetove |, \ .\ Nizka droveri napéti
hladiné pfedpéti
. . iy Napétova hladina predpéti . s ixl w i
U-N Bias—nizka K nizkému napéti U-N Vpk-pk Napéti Spicka-Spicka
CAN-DOM. H-L CAN,_ domlp antnvl napeti z vysoke U-N vysokéa Vysoka troven napéti
na nizkou Uroven
CAN-DOM. V CAN-dominantni vysoké napéti U-N nizka Nizk& Grover napéti
CAN-DOM. L (faze) | CAN—dominantni nizké napéti
Data J'1 Bitova Sifka Data — baudy PFenosova rychlost

Nébéh

Doba nabéhu jako % bitové Sifky

Ubytek

Doba ubytku jako % bitové Sirky

Zkresleni — chvéni

Zkresleni chvénim

Zkresleni — amplituda

Zkresleni amplitudy (sbérnice AS-i bus)

Zkresleni — prebuzeni

Zkresleni signalu, pfebuzeni
a nedostate¢né buzeni
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Tabulka 12. Indikatory obrazovky pro testovani sbérnic

Indikator Popis
Indikatory ¢innosti sbérnice
Indikator ¢innosti shérnice 1:
@ (piny) napéti naméreno
O (prazdny) napéti nenaméfeno
Indikatory ¢innosti sbérnice 2 a 3:
O O (oba prazdné) Zadna cinnost
¥ % (blika) ginnost
() Zaneprazdnén, méfici pfistroj méfi / zpracovava data.
) Neni k dispozici Zadny odedet.
(V] Test OK. Vysledky méfeni spadaji do 80 % povoleného rozsahu, viz obrazek 12.
Pozor! Vysledky méfeni odpovidaji 80 % az 100 % povoleného rozsahu, viz obrazek 12
(%) Test nevyhovél. Vysledky méFeni jsou mimo povoleny rozsah, viz obrazek 12.
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Obrazek 12 zobrazuje hranice indikator stavu sbérnic.
Vysoka aroven napéti shérnice musi byt v rozsahu

od +3,0 V (MIN) do +15,0 V (MAX). Na zakladé vysledku
méfeni bude zobrazen néasledujici indikator:

Q Vysledek je v rozsahu od 4,2 do 13,8 V.

(10%z12V=12V)

Vysledek je v rozsahu od 3 V do 4,2 V, nebo

v rozsahu od 13,8 V do 15 V.

0 Vysledek je <3 V nebo >15 V.

hxv34.eps
Obréazek 12. Hranice indikatorti stavu sbérnic

Zobrazeni obrazovky kfvek pro sbérnice

Chcete-li zobrazit optickou indikaci (eye-pattern) kfivky
napéti sbérnice:

1.

Stisknéte tlacitko (F3__). Zobrazi se kfivka eye
pattern. Na obrazovce jsou kfivky jednobitového
¢asoveho spousténi na kladné i zaporné hrané
v reZimu dosvitu.

Stisknutim tlagitka mUZete vymazat kiivky
dosvitu a znovu spustit zobrazovani kfivek.

01/01/2016 09:24:11

A
I
m v = e N -
Fbc  widiv 2msidiv TigiA I

Vymazat
Obrazovka H
hzl35.eps

Stisknutim tlagitka zmrazite obrazovku.
Opétovnym stisknutim tlacitka vymazete kfivky
dosvitu a znovu spustite zobrazovani kfivky eye
pattern.
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Testovaci limity

Testovaci limity plati pro vybrany typ sbérnice. Postup
zmény testovacich limita:

1. Stisknutim tlagitka @ oteviete polozku NABIDKA.

2. Pomoci tlagitek &3 zvyraznéte polozku
BUSHEALTH (Stav sbérnice).

3. Stisknutim tlagitka oteviete nabidku BUS
HEALTH (Stav sbérnice).

4. Pomoci tlagitek EB&D zyyraznéte pFislusny typ
shérnice.

Po vybéru polozky UzZivatell nebo Uzivatel2 si
muZete vytvorit vlastni sadu limitnich hodnot pro
testovani nestandardnich systému sbérnic.

Vychozi nastaveni je RS232 pro polozku Uzivatell
a Foundation Fieldbus H1 pro polozku Uzivatel2.

5. Stisknutim tlagitka provedte zménu.

6. Na hlavni obrazovce BUSHEALTH (Stav sbhérnice)
otevfete stisknutim tlacitka nabidku LIMITY
NASTAVENI. V zahlavi se zobrazuje typ sbérnice.

7. Pomoci tlagitek E8€BQP zvyraznéte viastnost, pro
kterou chcete nastavit limit.

Poznamka

Stisknutim tlacitka nastavite vSechny limity
na vychozi nastaveni.
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07.01.201613:01:21

BUS Uzivatel 1

Aktivita:Q O O

U-N vysoka
U-N nizka 8

Datall

NiZKE VYSOKA

0.20

-6.00

N/A
LIMITY NASTAVENi STAVU SBERNICE

LMt

6.00V

-0.20V

Nizky Vysoky Varovani
U-N vysoka 0.20v 6.00V 10.0%
U-N nizkd -6.00V -0.20V 10.0%
Data[], N/A N/A 10.0%
Nébéh N/A 30.0% 10.0%
Ubytek N/A 30.0% 10.0%
Zkresleni - chvéni N/A 5.0% 10.0%
Zkresleni - pfebuzeni  N/A 10% 10.0%

[YDC  50mV/div 10ms/div Trig:A I 50mV/div DC [3
Upravit Vychozi N/A Hotovo
hzI36.eps
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8.

Upravte limit.

07.01.201613:03:19 LLELUE]

BUS Uzivatel 1

LIMITY NASTAVENI STAVU SBERNICE

Nizky Vysoky Varovani

U-N vysoka 0.20v 6.00V 10.0%
U-N nizka -6.00V -0.20V 10.0%
Dataf] N/A N/A 10.0%
Nébéh N/A 30.0% 10.0%
Ubytek N/A 30.0% 10.0%
Zkresleni - chvéni N/A 5.0% 10.0%
Zkresleni - pfebuzeni  N/A 10% 10.0%
Nastaveni:

1213 45 6

7890
A B
X DC 50mV/div 10ms/div Trig:A [ 50mv/div DC [(
—] — ——]

hzI37.eps

Hvézditka (*) na obrazovce LIMITY NASTAVENI

oznaduje, ze vlastnost signalu ma jiné limity nez
vychozi nastaveni.

10.

Pokud néktery limit nema byt zahrnut do testu,
vyberte stisknutim tlagitka moznost N/A (Neni
k dispozici).

Stisknutim tlagitka potvrdte limity a vratte se
zpét na obrazovku pro testovani.

Text LIMIT je na obrazovce pro testovani v pfipadé,
Ze néktery z limitd nemé vychozi hodnotu, oznac¢en
symbolem *.

Poznamka

Zmeénéné limity budou uchovany, dokud neni
provedena dalsi zména nebo nedojde

k resetovani méficiho pristroje.

RezZzim zaznamniku
Tento méfFici pfistroj nabizi funkci zdznamu dat:

Zaznam méreni slouzi k zaznamenavani odectl
méfFiciho pfistroje za delSi ¢asovou periodu.

Osciloskopicky zaznam se pouziva k nepfetrzitému
zaznamenavani kfivek za delSi ¢asovou periodu bez
vypadku (jako je tomu v reZimu osciloskopu

a meficiho pfistroje).
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Zaznam meéfeni umozZnuje vytvorit z tohoto méficiho
pFistroje elektronicky zaznamnik, ktery dokaze
shromazdovat data tykajici se fady méfenych parametrd
v pribéhu ¢asu a zobrazovat vysledky v grafu (neboli
kfivce projekce vyvoje) na obrazovce. Tento zplsob je

v pribéhu ¢asu nebo vlivu zmén prostredi (jako je
teplota) béhem uréitého obdobi.

Osciloskopicky zaznam zaznamenava kfivky. Pfivedené
vstupni napéti je zaznamenavano v priibéhu ¢asu

a vysledna kfivka je ukladana do dlouhodobého zdznamu
v paméti. Tento rezim lze pouzit k zachytavani obcasnych
probléma. Odchylky od plvodniho signalu se ukladaji
jako udalosti, které Ize snadno zobrazit po zaznamu bez
nutnosti prochazet vSechny informace.

Spusténi a zastaveni zd&znamu méreni
Pfed zaznamem pfivedte na vstupy A a B stabilni signal.

Postup nastaveni parametrt k zdznamu:

1. Stisknutim tlacitka oteviete panel tlacitek
ZAZNAMNIK.

2. Stisknutim tlagitka (F1__) oteviete nabidku
NASTAVENI ZAZNAMU.

50

NASTAVENI ZAZNAMU

Pamét

W Interni

O SD karta
Rezim

O Zaznam méfeni

B Osciloskopicky zaznam
Interval

Prah udalosti
N Vypnuto
O Nastavit prah

Zastaveni ZAP
W Nastavit trvani

O Max. trvani
0 hodiny 30 minuty

hzI38.eps

Pomoci tlagitek E3€D zyyraznéte polozku Nastavit
trvani.

Stisknutim tlagitka oteviete nabidku
NASTAVENI| ZAZNAMU > TRVANI.

hzI39.eps



Industrial ScopeMeter®
ReZim zaznamniku

5. Pomoci tlagitek E3CQP a zadejte ¢as
v hodinach a minutach.

Pomoci udalosti Ize urcit, jak ¢asto se méreny odecet
liSi od pocate¢niho odectu pfi zahajeni zaznamu. PFi
prohlizeni zaznamu po jeho zastaveni se da snadno
urcit €as odchylky.

6. Pomoci tlagitek &€& zyyraznéte polozku Nastavit
préah.

7. Stisknéte tlagitko a pomoci tlagitek E€D
zadejte odchylku odeétll méficiho pfistroje
v procentech.GlED

8. Pomoci tlagitek E3&D zvyraznéte typ paméti
pro zaznam, bud interni pamét méficiho pfistroje,
nebo pameétovou kartu SD.

9. Stisknutim tlagitka potvrdte pamétové
umisténi.

10. Po dokongeni stisknéte tlagitko (F4_ ).

11. Chcete-li zdznam spustit nebo zastavit, stisknéte

tlagitko nebo (F4_ ).

MéFici pfistroj nepretrzité zaznamenava vsechny odecty
do paméti a zobrazuje je jako grafy. Pokud je zapnuty
vstup A i vstup B, pfedstavuje horni graf vstup A.

Poznamka

P# vyskytu udélosti zazni zvukovy signal
mériciho pfistroje. Pokud neni uréena zadna
udalost, zvukovy signal zazni, kdyZ je zjisténa
nova minimalni nebo maximalni hodnota.

01/01/201610:11:16
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Zaznamnik zobrazuje graf ziskany z HLAVNICH odeétd.

Ostatni odecty znazoriuji pramérny (AVG), minimalni
(MIN) a maximélni (MAX) odecet od spusténi
zaznamniku a ¢as posledni zmény hodnoty.
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Méreni pomoci kurzord

Kurzory muzete pouzivat k provadéni presného
digitalniho méfeni na vykreslenych grafech. Na displeji se
zobrazuji vysledky méfeni, datum a ¢as na pozici
kurzoru. Kazdy vysledek prfedstavuje maximum

a minimum daného méfeni.

PouZziti kurzor(:

1. Stisknutim tlacitka zastavte aktualizaci grafu
a provedte zmrazeni obrazovky.

2. Stisknutim tlacitka oteviete nabidku
ZOBRAZENI ZAZNAMU.

3. Pomoci tlagitek E3&B zvyraznéte moznost Kurzor
Zap.

4, Stisknutim tlagitka zménu potvrdte.
Stisknutim tlagitka opustte nabidku.

Pomoci tlacitek @B miZete kurzory presouvat.
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Odecéty znazorfiuji minimalni a maximalni hodnotu. Jedna
se 0 minimalni a maximalni hodnoty odeétd v ¢asovém
Useku predstavovaném na displej jednim pixelem.
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Priblizeni a oddaleni zaznamenanych dat méreni
Ve vychozim nastaveni se na displeji zobrazuje
komprimovany pohled na data s pary minimdlnich

a maximalnich hodnot pro interval odpovidajici na displeji
jednomu pixelu.

Chcete-li zobrazit nekomprimovana data v normalnim
zobrazeni:

1. Stisknutim tlacitka oteviete nabidku
ZOBRAZENI ZAZNAMU.

2. Pomoaoci tlacitka &€ zvyyraznéte polozku Zobrazit
Normalni.
3. Stisknutim tlagitka zménu potvrdte.

Chcete-li zaznamenana data pfibliZit nebo oddalit,
stisknéte tlacitko EEE. Toto tlagitko tvori kolébkovy
pfepina¢. Pomoci levé strany (s) mdzete pfiblizovat,
pomoci pravé strany (ns) oddalovat. Pokud je zapnuty
kurzor, je zoom vystfedény na oblast kolem kurzoru.

Udalosti

Odchylky od puvodnich odectd zadané v nabidce
Nastaveni zdznamu v procentech se oznacuji jako
udalosti.

Chcete-li pfeskakovat mezi za¢atky jednotlivych udalosti:

1. Stisknutim tlagitka vyberte polozku Udalosti < >.

2. Pomoci tlacitek @B mizete mezi udalostmi
preskakovat. Odecty v horni €asti oznacuji hodnotu
na zacatku udalosti.

Rezim osciloskopického zaznamu (Scope
Record)

V rezimu osciloskopického zaznamu se zobrazuji
vSechna data pro kfivky jako dlouha kfivka pro kazdy

z aktivnich vstupl. Tento rezim zobrazeni Ize pouZivat

k zobrazeni ob&asnych udalosti. Diky velké paméti Ize
provadét méfeni po dlouhou dobu. Tento méfici pFistroj
umoznuje ukladat pro kazdy ¢as vzorkovani 1 vzorek na
kanal. Definovanim praht udélosti mazete rychle zobrazit
podrobnosti o signalu, ktery se odchylil od normalniho
signalu.

V rezimu osciloskopického zdznamu je k dispozici méfeni
pomoci kurzord, zoom i udalosti.

Pfed zaznamem pfivedte na vstupy A a vstup B stabilni
signal.

Postup nastaveni parametrd k osciloskopickému
zaznamu:

1. Stisknutim tlacitka oteviete panel tlagitek
ZAZNAMNIK.

2. Stisknutim tlagitka oteviete nabidku
NASTAVENI ZAZNAMU.

3. Pomoci tladitek &3 zvyraznéte polozku
Osciloskopicky zaznam.

4. Stisknutim tlagitka zménu potvrdte.

5. Pomoci tlacitek &3 zvyyraznéte polozku
Nastavit trvani.

6. Stisknutim tlagitka otevfete nabidku TRVANI.
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10.

11.

12.
13.

54

hzI39.eps

Pomoci tlacitek <2Q0 a @A nastavte ¢as.

Pomoci udélosti Ize urcit, jak ¢asto se kfivka liSi od
pocéatecni kfivky pfi zahajeni zaznamu. P¥i prohlizeni
zdznamu po jeho zastaveni se da snadno urc€it ¢as
odchylky.

Pomoci tlagitek E&B zyyraznéte polozku Prah.
Stisknéte tlacitko a pomoci tlacitek £33

a @E) nastavte pro kfivky odchylku ¢asu

v procentech (vztaZzenou k 1 periodé) a odchylku
amplitudy (vztazeno k hodnoté Spi¢ka-Spicka). Préh
Ize pouzit pro signaly az do 10 kHz.

Pomoci tlacitek &€ zvyraznéte typ paméti

pro zadznam, bud interni pamét méficiho pfistroje,
nebo pamétovou kartu SD.

Stisknutim tlacitka potvrdte pamétové
umisténi.

Po dokonéeni stisknéte tlagitko (F4_ .

Chcete-li zaznam spustit nebo zastavit, stisknéte

tlaGitko nebo (F4 .

Tento méfFici pfistroj nepretrzité zaznamenava
vSechna data do paméti. Pfi zaznamu se displej
neaktualizuje, protoZze vesSkera vypocetni kapacita je
vyuzita k provadéni zdznamu.

Poznamka

P7 vyskytu udélosti zazni zvukovy signal
mériciho pfistroje.

Zacatek: 01/01/2016 09:07:46
Konec: 01/01/2016 09:08:10

Zadatek: 01/01/2016 09:07:46
Konec: 01/01/2016 09:08:10
1 Udalosti '_' | " H H hd

[ADC  100v/div  2s/div :
Zaznam Zobrazit a SPUSTIT
Nastaveni

100A/div DC [

hzla2.eps
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Ukladani datovych sad a jejich vyvolani
Z paméti

Tento méfici pfistroj disponuje 20 internimi pamétovymi

misty pro data. Do kazdého pamétového mista Ize ulozit
datovou sadu v rezimu osciloskopu a méficiho pfistroje.

Datova sada obsahuje data na obrazovce, data kfivek
a nastaveni meéficiho pfistroje.

UloZeni datové sady:

1.
2.

Stisknutim tla¢itka (B oteviete nabidku.
Stisknutim tlagitka oteviete nabidku ULOZIT.

hzl43.eps

Stisknutim tlagitka muzZete prepinat mezi
ukladanim do Interni paméti nebo na pamétovou
kartu — SD karta.

Pomoci tlagitek &€ zyyraznéte polozku UloZit
jako....

Stisknutim tlagitka oteviete nabidku UloZit jako.
V této nabidce muzete datovou sadu pojmenovat.

Datovou sadu muazete ulozit pod vychozim nazvem
nebo nazev zménit.

Postup zmény nazvu datové sady:

1. Pomoci tiatitek JJEED a (F ] vyberte znaky
nazvu. Tlagitko slouzi jako klavesa Zpét
a umoZnuje opravit napsany znak. Tlacitkem
Ize pfepinat mezi velkymi a malymi pismeny.

2. Stisknutim tlagitka potvrdte nazev a opustte
nabidku.

Volitelné Ize pro uloZzenou datovou sadu nastavit ¢islo
sekvence. Cislo uréuje pozici v testovaci sekvenci.

Postup zmény &isla sekvence:

1. Pomoci tlagitek &€ zvyraznéte polozku Cislo
sekvence.

2. Stisknutim tlagitka oteviete nabidku Sekvence.

3. Pomoci tlagitek D a vyberte znaky
Cisla sekvence. Jako jednu z moZznosti pro Cislo
sekvence muzete vybrat také Zadné.

4, Stisknutim tladitka potvrdte Cislo a opustte
nabidku.
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Pokud nejsou v paméti dostupna zadna volna mista,
zobrazi se hlaSeni umozniujici pfepsat nejstarsi datovou
sadu.

Pro pokracovani:

1. Stisknutim tlagitka (F3_ ) zruite pfepsani nejstarsi
datové sady. Je nutné odstranit jedno nebo vice
pamétovych mist a opakovat uloZeni. DalSi
informace najdete v ¢asti Sprava datovych sad.

2. Stisknutim tlagitka nejstarsi datovou sadu
prepiSete.
Testovaci sekvence

Pomoci testovacich sekvenci muZete v méficim pfistroji
ulozit nej€astéji pouzivana nastaveni nebo sekvenci ¢asto
provadénych testq.

Chcete-li vyvolat z paméti nastaveni oznac¢ené &islem
testovaci sekvence:

1. Stisknutim tlacitka oteviete nabidku.

2. Stisknutim tlagitka (F1__) oteviete nabidku
TESTOVACI SEKVENCE.

3. Pomoci tlagitek E3&B zyyraznéte pozadované
nastaveni. Vybrané ¢islo testovaci sekvence bude
automaticky cislo nasledujici po dfive vybraném cisle
a pomaha vam tak pfi provadéni sekvence testu.
Neni tfeba pouzivat kurzorové klavesy.

4. Stisknutim tlagitka nastaveni potvrdte.

56

- 0.009
V=

TEST SEQUENCE

1V/div 10ms/div Trig:A T |
Hotovo

Interni

hzl44.eps

V nabidce TESTOVACI SEKVENCE se zobrazuji
pouze datové sady uloZzené pod &islem testovaci
sekvence. Ostatni datové sady Ize zobrazit
stisknutim tlacitka (F3_] (Vyvolat).
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Vyvolani nastaveni
Postup vyvolani nastaveni z paméti:

1.
2.

Stisknutim tla¢itka (E oteviete nabidku.

Stisknutim tlagitka oteviete nabidku VYVOLAT
PAMET.

Pokud je vlozena SD karta, mdzete pomoci tlacitka
(Fi_ ) prepinat mezi interni paméti nebo SD kartou.

Pomoci tlagitek E3€D zyyraznéte pozadované
nastaveni.

Stisknutim tlagitka nastaveni potvrdte.

Spréva datovych sad

Datové sady mUzete kopirovat, pfesouvat, pfejmenovavat
a odstrafovat.

Postup pfi spravé datovych sad:

1.
2.
3.

Stisknutim tlagitka {Ef oteviete nabidku.
Stisknutim tlagitka oteviete nabidku PAMET.

Pokud je vloZena SD karta, muzete pomoci tlacitka
pfepinat mezi interni paméti nebo SD kartou.

Pomoci tlagitek E3€D zyyraznéte prislusné
pamétové misto.

Stisknutim tlagitka oteviete panel tlagitek Akce.
Pomoci odpovidajiciho funkéniho tlagitka mazete
provadét akce kopirovani, pfesunuti, pfejmenovani
a odstranéni.
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Porovnani kiivek

Funkci Vyvolat mazete vyuzit ke snadnému porovnavani
kfivek A a B s dfive naméfenymi kfivkami. Mate moznost
srovnat kfivku jedné faze s kfivkou jiné faze nebo
porovnavat s dfive namérenou kfivkou ve stejném
testovacim bodé.

Postup vyvolani referenéni kfivky:

1.
2.

58

Stisknutim tlacitka (& oteviete nabidku.

Stisknutim tlagitka oteviete nabidku VYVOLAT
PAMET.

Pokud je vloZzena SD karta, mGzete pomoci tlacitka
(Fi__) pfepinat mezi interni paméti nebo SD kartou.

Stisknutim tlagitka vyberte nabidku Nastaveni
a Kfivky.

Pomoci tlagitek E3€D zyyraznéte prislugné
pamétové misto.

Stisknutim tlagitka vyberte nastaveni
a referenéni kFivku.

Referenéni kfivka se na obrazovce zobrazi Sedou
barvou. Tato referenéni kfivka ztstane na obrazovce,
dokud nedojde ke zméné nastaveni, napfiklad
auto/ru¢né, utlumu nebo Casové zakladny.

01/01/2016 09:59:24

(Al 2Vidiv 10ms/div Trig:A [ 2v/div DC [
Posunout Trigger 3 Kurzor Zoom
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Komunikace
MéFici pfistroj umoziiuje komunikaci:

e  Se stolnim poc¢itatem nebo notebookem
pouzivajicim FlukeView® ScopeMeter® software
pomoci optického kabelu nebo bezdratového
rozhrani

e S tabletem nebo chytrym telefonem pomoci aplikace
Fluke Connect pfes rozhrani WiFi

Optické rozhrani

Pfipojte méfici pfistroj k pocitaci pomoci vodi¢ového
pfipojeni s pouzitim FlukeView® ScopeMeter® software
pro systém Windows®. Pomoci opticky izolovaného
adaptéru rozhrani USB/kabelu (OC4USB) pfipojte pocitac¢
k OPTICKEMU PORTU maéficiho pfistroje.

Dalsi informace o FlukeView® ScopeMeter® software
najdete v dokumentaci k softwaru FlukeView.

Bezdratové rozhrani

Mefici pfistroj mazete pfipojit k pocitaci, tabletu nebo
chytrému telefonu s bezdratovym rozhranim sité LAN
pomoci adaptéru WiFi USB Adapter.

Pro Gcely bezdratové komunikace je méfici pfistroj
vybaven portem, do kterého Ize zasunout adaptér WiFi
USB. USB port je pod krytkou baterie. Viz Obrazek 13.

hxv52.eps

Obréazek 13. WiFi USB Adapter

Port USB bude fungovat, pouze je-li krytka baterie
zaviena. Se vSemi verzemi tohoto méficiho pfistroje je
dodavan maly pravouhly konektor umoznujici pfipojeni
adaptéru do konektoru pod krytkou baterie.
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/A Upozornéni
NepouZivejte port USB pro pfimou
komunikaci s externimi zarizenimi.
Postup nastaveni méficiho pfistroje pro pouziti
bezdratového pfipojeni:

1. Stisknutim tlacitek (3) + zapnéte funkci WiFi.
V informacni oblasti se zobrazi ikona &

2.V pripadé prvniho nastaveni oteviete stisknutim
tlacitka EW nabidku.

3. Pomoci tlagitek &€& zyyraznéte polozku
UZIVATELSKE MOZNOSTI.

4.  Stisknutim tlagitka otevfete nabidku
UZIVATELSKE MOZNOSTI.

5. Pomoci tlagitek &€& zyyraznéte polozku

Informace.
6. Stisknutim tlagitka oteviete nabidku
INFORMACE.

7. Stisknutim tlagitka (F1__) oteviete nabidku Nastaveni
WiFi.
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Nabidka obsahuje:

Néazev sité WiFi. Nazev SSID k detekci sité WiFi
méfFiciho pfistroje.

IP adresu. DalSi informace o pfipojeni, které nejsou
nutné k vytvoreni pfipojeni.

Stisknutim tlagitek (3) + (F1__) funkci WiFi vypnete. Ikona
v informacni oblasti v horni ¢asti obrazovky zmizi.
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Udrzba

Tato ¢ast se zabyvéa zakladnimi postupy udrzby, které
muZe vykonavat uzivatel. Vice informaci o kompletnim

servisu, demontazi, oprave a kalibraci naleznete v
Servisni pfiru¢ce na adrese www.fluke.com.

AN Vystraha

Chcete-li predejit zranéni a zajistit bezpeéné

pouzivani vyrobku:

e Vyrobek nechéavejte opravit pouze
certifikovanym technikem.

e Pozivejte pouze specifikované nahradni

soucasti.
e Pred provadénim jakékoli Gdrzby si

peclivé prectéte bezpeénostni informace

na zacatku této priruéky.
e Vyrobek neprovozujte bez krytt nebo

s otevienou schrankou. Je mozné, Ze je

v ném nebezpeéné napéti.
e Odpojte vstupni signdly, nez zaénete
vyrobek éistit.

Postup cisténi

Pristroj Cistéte hadfikem namocenym v mydlové vodé.
Nepouzivejte abrazivni prostfedky, rozpoustédla nebo lih.
Ty by mohly pfistroj poskodit.

Skladovani

Pokud hodlate pfistroj skladovat po delSi dobu, dobijte
pred uskladnénim lithium-iontové baterie.

Vyména baterii

AA Vystraha

Abyste predesli Urazu elektrickym proudem,
pozaru nebo zranéni a zajistili bezpeéné
pouzivani a tdrzbu vyrobku:

e Baterie obsahuji nebezpeéné chemikalie,
které mohou zplsobit popaleni nebo
explozi. Pokud dojde k zasazeni
chemikaliemi, omyjte postizené misto
vodou a zajistéte Iékafskou pomoc.

e Jako nahradni baterie pouZivejte pouze
typ Fluke BP290.

e Nedemontujte baterii.

e Pokud baterie vytekly, nechte vyrobek
opravit, nez jej budete pouzivat.

e K nabijeni baterii pouzivejte pouze
sitové adaptéry schvalené spoleénosti
Fluke.
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e Nezkratujte koncovky baterii.
e Nedemontujte a neniéte €élanky a baterie.

e Neukladejte €lanky a baterie do krabice,
kde by jejich koncovky mohly zkratovat.
o Neukladejte bateriové €lanky a baterie
v blizkosti zdroja tepla nebo ohné.
Neukladejte na slunci.

Chcete-li se vyhnout ztraté dat, provedte pred vyjmutim
baterie jeden z nasledujicich kroku:

UloZte data do pocitae nebo zafizeni USB.

Pfipojte napajeci adaptér.

Postup vymeény baterie:

1.

2
3.
4
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Vypnéte méfici pfistroj.
Odpojte vSechny sondy a méfici kabely
Odijistéte kryt baterie.

Zvednéte kryt baterie a vyjméte ho z méficiho
pFistroje.

Zvednéte jednu stranu baterie a vyjméte ji z méficiho
pfistroje.

VloZzte funkéni baterii.

Vratte kryt baterie na misto a zajistéte ho.

Osciloskopické sondy 10:1
Napétova sonda 10:1 (VP41) dodavana s méficim
pristrojem (liSi se v zavislosti na modelu) je vzdy spravné
nastavena a neni u ni nutné provadét zadné nastavovani.
Ostatni osciloskopické sondy 10:1 je nutno nastavit pro
zajisténi optimalni odezvy.
AN Vystraha

Abyste predesli urazu elektrickym proudem,

poZéru nebo zranéni, pouZivejte pro pfipojeni

osciloskopické sondy 10:1 na vstup méficiho

pristroje redukci BB120 bananek-BNC
(dodanou s méricim pfistrojem).

Postup nastaveni sond:

1. Pripojte osciloskopickou sondu 10:1 od svorky
modrého vstupu B ke svorce ¢erveného vstupu A.

2. Pouzijte Eervenou banankovou redukci 4 mm
(dodanou se sondou) a redukci bananek-BNC
(BB120). Viz Obrazek 14.

3. Stisknutim tlacitka 8 oteviete nabidku.

4. Pomoci tlagitek E3&B zyyraznéte polozku
UZIVATELSKE MOZNOSTI.

5. Stisknutim tlacitka oteviete nabidku
UZIVATELSKE MOZNOSTI.
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6.

hxv53.eps

Obrazek 14. Osciloskopické sondy 10:1

Pomoc/ tlagitek &€ zyyraznéte polozku Nastaveni
sondy.

7. Stisknutim tlagitka oteviete nabidku
NASTAVENI SONDY.

Na obrazovce se objevi obdélnikovy prabéh.

8. Nastavte ladici Sroub @ v téle sondy tak, aby mél
signdl optimalni obdélnikovy prabéh.

9. Stisknutim tlagitka opustte nabidku.

Informace o kalibraci

Specifikace méficiho pfistroje jsou zaloZeny na
jednoro¢nim kalibraénim cyklu. Rekalibrace musi byt
provedena kvalifikovanym personélem. DalSi informace
o rekalibraci vam poskytne mistni distributor spole¢nosti
Fluke.

Chcete-li zjistit verzi firmwaru a datum kalibrace méficiho
pfistroje:

1. Stisknutim tlagitka oteviete nabidku.

2. Pomoci tlagitek &€ zyyraznéte polozku
UZIVATELSKE MOZNOSTI.

3. Stisknutim tlacitka oteviete nabidku
UZIVATELSKE MOZNOSTI.

4. Pomoci tlagitek &3 zyyraznéte polozku
Informace.
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5.
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Stisknutim tlagitka oteviete nabidku
INFORMACE.

Obrazovka nabidky informaci o uzivateli obsahuje
informace o ¢isle modelu s verzi firmwaru, sériové
¢islo, ¢islo kalibrace s datem posledni kalibrace,
nainstalované (firmwarové) moznosti a informace
0 vyuZiti paméti.

Stisknutim tlagitka opustte nabidku.

Vymeénitelné souéastky a prislusenstvi
Vice informaci o kompletnim servisu, demontazi, opravé
a kalibraci naleznete v Servisni pfiru¢ce na adrese
www.fluke.com. Tabulka 13 obsahuje seznam uzivatelem
vyménitelnych dild méficiho pfistroje. Chcete-li objednat
nahradni soucasti, obratte se na nejblizsi servisni
stfedisko. Tabulka 14 obsahuje seznam volitelného
pfisluSenstvi. Dily a pfisluSenstvi jsou zndzornény na
Obréazek 1.
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Tabulka 13. Vyménitelné souééastky a prisluSenstvi

Polozka
(viz obrazek 1)

Popis

Objednaci kod

WiFi USB Adapter

Viz tabulka 14

Viz tabulka 14

Viz tabulka 14

Viz tabulka 14

® Méfici pfistroj Fluke

® Nabfjeci baterie Li-lon BP290

® Napajeci adaptér se spinanym zdrojem/nabijec¢ka BC430/820
Sada dvou stinénych méficich kabeld (Cerveny a modry), ur€enych pro

® pouziti pouze s méficimi pfistroji Fluke ScopeMeter® fady Fluke 120. Sada STL120-IV
obsahuje zemnici kabel s krokosvorkou (€erny)

® Cerny méfici kabel (pro uzemnéni) TL175

® Hackové svorky (Cervenda, modra) HC120-11

@ Viz tabulka 14

Bezpeénostni informace + disk CD-ROM s navody k obsluze

® VP41 Napétova sonda 10:1 s hackovou svorkou a zemnicim kabelem VPS41

Proudové klesté AC i400s i400s

@) Pravouhly adaptér USB UA120B

@

@

@
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Tabulka 14. Volitelné prislusenstvi

Polozka
(viz obrazek 1)

Popis

Objednaci kod

Adaptér pro méreni stavu sbérnic: pro pfipojeni hrotu sondy ke

neni na obrazku sbérnicim s konektorem DB9, RJ-45 nebo M12 BHT190
Sada softwaru a prenosného pouzdra na kabely (dodavéa se
k pFistrojim Fluke 12x/S) SCC 1208
Sada se skladéa z nasledujicich polozek:
e Folie na displej SP120B

neni na obrazku

e Magneticky zavés
e Mé&kké pouzdrods)

e FlukeView® ScopeMeter® software pro systém Windows® (5

Zavés Fluke-1730
C120B

SWoowW

BB120-II (sada dvou

@ Adaptéry (redukce) bananek-BNC (Cerné) Kust)

&) Mékké pouzdro C120B
Magneticky zavés Zavés Fluke-1730
@ FlukeView® ScopeMeter® software pro systém Windows® SWoOW

Félie na displej SP120B
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Tipy

Tato ¢ast obsahuje informace a tipy o optimalnim vyuziti
meéficiho pfistroje.

Zivotnost baterie

Pfi napajeni z baterie Setfi meéfici pfistroj energii tim, Ze
se automaticky vypina. Pokud béhem 30 minut nebylo
stisknuto zadné tlacitko, méfici pfistroj se automaticky
vypne.

K automatickému vypnuti napajeni nedojde, pokud je
pFistroj v rezimu osciloskopického zaznamu, dojde ale ke
ztlumeni podsviceni. Z&znam pokracuje i pfi témeér vybité
baterii. Zachovéani Gdaji zaznamenanych v paméti neni
ohroZeno.

Chcete-li prodlouZit Zivotnost baterii bez pouZiti funkce
automatického vypnuti napajeni, mizete pouzit moznost
automatického vypnuti displeje. Displej se vypne po
nastavené dobé (30 sekund nebo 5 minut).

Poznamka

Je-li pfipojen napajeci adaptér, neni funkce
automatického vypnuti napajeni a displeje
aktivni.

Casovaé automatického vypnuti

Ve vychozim nastaveni je ¢as do automatického vypnuti
nastaven na 30 minut po poslednim stisku tlagitka.
Chcete-li zménit tento ¢as na 5 minut nebo provést
vypnuti:

1. Stisknutim tla¢itka {E oteviete nabidku.

2. Pomoci tlagitek &€ zyyraznéte polozku
UZIVATELSKE MOZNOSTI.

3. Stisknutim tlacitka oteviete nabidku
UZIVATELSKE MOZNOSTI.

4. Pomoci tlagitek &3 zvyraznéte polozku MoZnosti
Uspory baterii.

5. Stisknutim tlacitka oteviete nabidku UZIVATEL
> USPORA BATERII.

6. Pomoci tlagitek E3& zyvyraznéte preferovanou
moznost.

7. Stisknutim tlagitka potvrdte zménu a opustte
nabidku.
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Moznosti automatického nastaveni
PFi prvnim pouziti nebo po resetovani pfistroje zachycuje
funkce automatického nastaveni kfivky >15 Hz
a nastavuje vstupni vazbu na DC.
Poznamka

Nastaveni funkce Auto Set na 1 Hz zpomali

odezvu automatického nastaveni. Na displeji se

zobrazi text LF-AUTO.
Chcete-li nastavit funkci automatického nastaveni na
zachytavani pomalych kfivek uz od 1 Hz:

1. Stisknutim tla¢itka @D oteviete nabidku.
2. Pomoci tlagitek &3 zvyraznéte polozku
UZIVATELSKE MOZNOSTI.

3. Stisknutim tlacitka otevfete nabidku
UZIVATELSKE MOZNOSTI.

4. Pomoci tlagitek E&® zvyraznéte polozku Automat.
nastaveni.

5. Stisknutim tlagitka oteviete NABIDKU
UZIVATEL > AUTOSET.

6. Pomoci tlagitek &3 zvyraznéte u polozky Hledani
signalt moznost >1 Hz.

7. Stisknutim tlagitka potvrdte zménu a opustte
nabidku.

Chcete-li nastavit funkci automatického nastaveni tak,

aby byla zachovana sou¢asné vazba vstupl (AC nebo
DC), pokracujte od kroku 5 vyse:
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6. Pomoci tlagitek &€& zyyraznéte polozku Vazba
Nezménéno.

7. Stisknutim tlagitka potvrdte zménu a opustte
nabidku.

Zasady uzemnéni

AN Vystraha

Abyste predesli Urazu elektrickym proudem,
pozaru nebo zranéni, pouzivejte pouze jediné
pfipojeni ke spoleénému vstupu COM ¢
nebo zajistéte, aby vSechna pfipojeni ke
vstupu COM ‘{7 méla stejny potencidl.

Nespravné zemnéni mize zpusobovat problémy. Chcete-
li zajistit spravné uzemnéni, dodrzujte nasledujici pokyny:

e  Méfite-li stejnosmérné nebo stfidavé signaly na
vstupu A a vstupu B, pouzijte kratké zemnici kabely.
Viz obrazek 8, polozka 4 na strané 17.

e Pri méfeni odporu (Q), spojitosti, diod a kapacity
pouzijte pro pfipojeni ke svorce COM &erny
nestinény zemnici kabel. Viz obrazek 7, polozka 1 na
strané 16.

¢ Nestinény zemnici kabel je mozné pouzit i pfi
méfenich na jednom nebo obou vstupech u prabéh
s frekvenci do 1 MHz. Vzhledem k nestinénému
zemnicimu kabelu se vSak v zobrazeném prubéhu
muze zvySit Grover brumu nebo Sumu.
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Specifikace
Dvoukanélovy osciloskop
Vertikalné
Frekvenénirozsah
Vazba DC
bez sond a zkuSebnich kabeld
(s BB120)
125B, 124B ....ooveiiiiiiiieieeeeee s DC az 40 MHz (-3 dB)
123B.eiiiicee e DC az 20 MHz (-3 dB)
se stinénymi méficimi kabely
1:1 STLI20-1V oo DC az 12,5 MHz (-3 dB) / DC aZ 20 MHz (-6 dB)
se sondou VP41 10:1
125B, 124B ....ooviiiiiiiiiiiee s DC az 40 MHz (-3 dB)
123B (volitelné pfislusenstvi)...........ccce...... DC az 20 MHz (-3 dB)
Stfidavéa vazba (vypnuty nizkofrekvenéni prabézny rezim):
bez sond a méficich kabell ...............cccceeee. <10 Hz (-3 dB)
S€ STLI20-IV ..o <10 Hz (-3 dB)
se sondou VP41 10:1......ccooveeeiiiieiniieeeieeee <10 Hz (-3 dB)
Cas nabéhu, bez sond, méficich kabeld ............. <8,75ns
Vstupni impedance
bez sond a méficich kabell ..........ccccceeiernninnne 1 MQ//20 pF
S BBL20..c i 1 MQ//24 pF
SE STLL20 it 1 MQ//230 pF
se sondou VP41 10:1....ccceeeeciiiiiiiieee e 5 MQ//15,5 pF
CIthVOST oo 5 mV az 200 V/dilek
Analogové omezeni PASMa ......ccccveeevieeeiiieeeninen. 10 kHz
Rezimy zobrazeni........cccocceiiiiiiinieieeee e A, -A B, -B
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Max. vstupni napéti A a B
pfimo, s méficimi kabely nebo se sondou VP41.600 Vrms Cat IV, maximalni napéti 750 Vrms.
SBB120 ..ot 600 Vrms
(Podrobné specifikace viz ¢ast Bezpecnost, obrazek 15 a obrazek 16.)

Max. plovouci napéti, mezi libovolnou

SVOrkou a uzemneénim .......c.cocceeeeeneenicenee e 600 Vrms Cat IV, 750 Vrms aZ do 400 Hz
Vertikalni pfesnost.... ...2(1 % + 0,05 rozsahu/dilek)
Max. vertikalni posun .......cccocceviiiiiiiiieeeen +5 dilkd
Horizontalni
ReZimy 0SCIlOSKOPU ....ceeviiiiiiiiicicsicce normalni, jednorazovy, rolovaci
Rozsahy
Normalni:
Ekvivalentni vzorkovani
125B, 124B.. ...10 ns az 500 ns/dilek
L23B..iiiciieeiee e 20 ns az 500 ns/dilek
Vzorkovani v redlném €ase...........ccccecvveineennnn. 1 us az 5 s/dilek
jednorazovy (redlny €as)........cccevevvirireeneennne. 1 us az 5 s/dilek
Rolovaci (re@lny €as) .........ccceeverveiiiecieininnenns 1 s az 60 s/dilek

Vzorkovaci frekvence (pro oba kandly zaroven)
Ekvivalentni vzorkovani (periodické signaly)...... az 4 GSI/s

Vzorkovani v redlném case

1 us az 60 s/dilek.......oocvveiiiiiiiiiiiiiiices 40 MS/s
Pfesnost éasové zakladny
Ekvivalentni vzorkovani ...%(0,4 % + 0,025 ¢as/dilek)
Vzorkovani v realném €ase..........ccooeevieiiieniieens +(0,1 % + 0,025 ¢as/dilek)
Detekce ruSivych impulzQ..........ccocooiiiininnnnn. >25 ns pfi 20 ns az 60 s/dilek
Horizontalni poSUN ...cocceeiiiiiiieee e 12 dilk(i, bod spusténi Ize nastavit v libovolném misté obrazovky
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Specifikace
Spoust
Aktualizace obrazovky.........cccccceieeiieiiiniiieines volny béh, po spusténi
ZATOJ ettt A, B
Citlivost vstupu A aB
PliDC dO5 MHZ......ooveiiieee e 0,5 dilku nebo 5 mv
pii 40 MHz
125B, 124B ...ooeiiiiiiiiieeee e 1,5 dilku
L23B i 4 dilky
pfi 60 MHz
125B, 124B ..ooooviiiiiiiiieee e 4 dilky
L23B i Neni k dispozici
SKION .ot kladny, zaporny

Pokrocilé funkce osciloskopu

Rezimy zobrazeni
NOFMAINT ... zachyti az 25ns ruSivé impulzy a zobrazi kfivku analogovym stylem dosvitu.
Hladké potlaci Sum kFrivky.
Obéalka zaznamena a zobrazi minimalni a maximalni kfivky v case.

Automatické nastaveni (Connect-and-View™)

Nepretrzité plné automatické nastavovani amplitudy, ¢asové zakladny, spoustécich Urovni, zpozdéni spousténi a vydrze. UZivatel mize
ruéné prestavit nastaveni amplitudy, ¢asové zakladny a spoustéci Grovné.

Dvoukandalovy méfici pFistroj
PFesnost vSech méfeni je v rozsahu + (% méfeni + pocet jednotek) od 18 °C do 28 °C.

Pripoctéte 0,1x (udané presnost) pro kazdy °C pod 18 °C nebo nad 28 °C. Pfi méfeni napéti pomoci sondy 10:1 pfipoctéte chybu sondy
+1 %. Na obrazovce musi byt zobrazena nejméné jedna perioda kfivky.
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Vstup A a vstup B
Napéti DC (VDC)

ROZSANY ....coiiiiiiiiiie e 500 mV, 5V, 50V, 500V, 750 V
PFESNOST ...ttt +(0,5 % + 5 Cislic)
Potlaceni sériového ruSeni (SMR) ........ccccevveene >60 dB pfi 50 nebo 60 Hz +0,1 %
Potlac¢eni souhlasného ruseni (CMRR) .............. >100 dB pfi DC
>60 dB pfi 50, 60 nebo 400 Hz
Mé&Feni na celé StupniCi.........cccoecveviciiiiiiiiiiens 5 000 gislic
Pravé efektivni hodnota napéti (VAC a VAC+DC)
ROZSANY ....ooviiiieiie et 500 mV, 5V, 50V, 500V, 750 V
Pfesnost v rozmezi 5 az 100 % rozsahu
Vazba DC
DC do 60 Hz (VAC+DC) .....ccevveeieenieenne. +(1 % + 10 ¢islic)
1 Hz az 60 HZ (VAC) .coovieieiiiiieeiie e +(1 % + 10 ¢islic)
Vazba AC nebo DC
60 HZ @Z 20 KHZ ...oovviiiiiiieeeee e +(2,5 % + 15 &islic)
20KHZ @Z 1 MHZ ..o +(5 % + 20 ¢islic)
1 MHz aZ 5 MHz ....... ...+(10 % + 25 ¢&islic)
5MHzZ az 125 MHZ ....ccvevviveeieeeee e +(30 % + 25 &islic)
5 MHz az 20 MHz
(bez méficich kabeld nebo sond).............. +(30 % + 25 ¢islic)
Stfidava vazba se (stinénymi) zkuSebnimi vodici 1:1
60 Hz (6 Hz se sondou 10:1).........cccueeeee -1,5%
50 Hz (5 Hz se sondou 10:1) ..........ccceeuneee 2%
33 Hz (3,3 Hz se sondou 10:1)................. 5%
10 Hz (1 Hz se sondou 10:1) .......ccccceuvenee -30 %
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Specifikace
Poznamka

Chcete-li zjistit celkovou presnost pro vazbu AC, je tfeba pricist hodnoty

odchylek uvedené v tabulce k hodnotam tabulky pro vazbu AC nebo DC.
Potlaceni signalu DC (pouze VAC).......ccccveveene >50 dB
Potlag¢eni souhlasného ruseni (CMRR)............... >100 dB pfi DC

>60 dB pfi 50, 60 nebo 400 Hz
MéFeni na celé StupniCi .........cceevveviienieniieiiee 5 000 ¢&islic, odecet je nezavisly na &initeli amplitudy signalu.
Spiéka

REZIMY . Max peak (max. Spi¢ka), Min peak (min. Spicka) nebo pk-to-pk (Spi¢ka-Spicka)
ROZSANY ...eoiiiiiiiiie 500 mV, 5V, 50V, 500V, 2200V
Pfesnost

Max peak (max. Spicka) nebo

min peak (min. Spicka) ....5 % celé stupnice

Peak-to-Peak (Spicka-3picka) .........ccccevuveennns 10 % celé stupnice

MéfFeni na celé StupniCi .........ccevevriieiiiiiiieiieee 500 ¢islic

Frekvence (Hz)

Rozsahy
125B, 124B ..ooovviiiiiiiiieie e 1 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz,1 MHz, 10 MHz a 70 MHz
L123B e 1 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz,1 MHz, 10 MHz a 50 MHz

Frekvenéni rozsah v rezimu nepfetrzitého

automatického nastaveni ............cccevcveenieneeeinnne 15 Hz (1 Hz) az 50 MHz
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Pfesnost
125B, 124B
PHLHZaZ 1 MHZ oo +(0,5 % + 2 &islice)
P 187 10 MHZ..o..ooeoeeeeeeeeeeeeees +(1,0 % + 2 &islice)
pFi 10 @Z 70 MHZ...oooiiiiiiiieceee +(2,5 % + 2 Cislice)
123B
plilHzaZ 1 MHZ oo +(0,5 % + 2 Cislice)
P18z 10 MHZ.....coooveiiiiiiieeeeee +(1,0 % + 2 Cislice)
pfi 10 @Z 50 MHZ.....cooiiiiiiiiieeeee +(2,5 % + 2 Cislice)
(50 MHz v rezimu automatického rozsahu — Autorange)
MéFeni na celé StupniCi........cccovvveenieniieiiiiieene 10 000 ¢islic
Otacky za minutu (rpm)
MaxX. OdEEEL .......cceeeiieeiececeee e 50,00 tisic ot./min
PFESNOST....ciiiiiiiiiieiie e +(0,5 % + 2 &islice)
Cinitel vyuziti (PULSE)
ROZS@N ... 2% az 98 %
Frekvenéni rozsah v rezimu nepfetrzitého
automatického nastaveni..........ccccceeieiiniiennns 15 Hz (1 Hz) az 30 MHz
Presnost (logické nebo pulzni kfivky)
Pl HZAaZ 1 MHZ .cocoiiiiiiiieiccec s +(0,5 % + 2 Cislice)
pfi 1 MHZ @Z 10 MHZ ...ooeiiiiiicicec e +(1,0 % + 2 Cislice)

Sife pulzu (PULSE)
Frekvenéni rozsah v rezimu nepfetrzitého

automatického nastaveni...........ccccoeveriieneennn. 15 Hz (1 Hz) aZz 30 MHz
Presnost (logické nebo pulzni kFivky)
Pl HZaZ 1 MHZ ..o +(0,5 % + 2 Cislice)
pfi 1 MHz az 10 MHz ... ...1(1,0 % + 2 ¢islice)
MéFeni na celé stupniCi........c.ccoecveiveinicnncens 1 000 ¢&islic
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Ampéry (AMP)
s proudovymi kleStémi
ROZSANY ..o stejné jako VDC, VAC, VAC+DC nebo PEAK
Méfitka .0,1 mV/A, 1 mV/A, 10 mV/A, 100 mV/A, 400 mV/A a 1 V/A, 10 mV/mA
PFESNOSE ... stejné jako VDC, VAC, VAC+DC nebo PEAK (plus chyba proudovych klesti)
se sondou iFlex
ROZSANY ...ceeiiiiiiiiic 20 A/dilek
Maximalni proud...........cccoooeeeiiiininiiieeiieeee 75 A pfi 40 Hz az 300 Hz
Snizeni frekvence: | * F <22 500 A*Hz pfi 300 Hz az 3 000 Hz
PFESNOST ... + (1,5 % + 10 Cislic) pfi 40 Hz az 60 Hz
+ (3 % + 15 ¢&islic) pfi 60 Hz az 1 000 Hz
+ (6 % + 15 ¢islic) pfi 1 000 Hz az 3 000 Hz
Teplota (TEMP) ....ooiiiiiiiceee e s volitelnou teplotni sondou
ROZSAN .....eiiiiiii 200 °C/dilek (200 °F/dilek)
MEFITKO ..t 1 mVv/°C almV/°F
Pfesnost.... ..jako VDC (plus chyba teplotni sondy)
Decibel (dB)
0 ABV .t 1v
0 dBmM (600 €2 /50 €2) ....oovviiiiiiiiiiiieieeeee s 1 mW vztazen k 600 Q nebo 50 Q
dBna.....ccoooviciiiiie .VDC, VAC nebo VAC+DC
MéFeni na celé StupniCi .........cceveeiiieiieiiieiiee 1 000 ¢&islic
Cinitel amplitudy (CREST)
ROZSAN ... laz 10
PFESNOST ..o +(5 % + 1 gislice)
MéFeni na celé StupnicCi .........ccevveiiieniiiiieiiees 90 ¢islic
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Faze
REZIMY .. AkB,BkA
ROZS@N ..o 0 az 359 stupnid
Pfesnost
SLMHZ oo 2 stupné
I1MHZ@Z5MHZ ....cocoiiiiiiiicc s 5 stupiid
ROZISENT ..o 1 stupen
Vykon (125B)
KONFIQUIACE ......veeiiiieiie e 1 faze / 3 faze 3vodiCové vyvazené zatéze (3 faze: pouze zakladni slozka, pouze rezim
automatického nastaveni)
UEINTK (PF) v pomér mezi watty a VA
ROZSaN.......ccoiiiiiiii 0,00 az 1,00
WWALEY e odecet RMS vznikly vynasobenim odpovidajicich vzork( na vstupu A (volty) a vstupu B
(ampéry)
Méfeni na celé StupniCi.........ccccevveereninirinnene 999 ¢islic
VA Vrms x Arms
Mérfeni na celé stupnici.... ...999 &islic
VA JAIOVY (VAR ..o N (VAW
MéFeni na celé stupniCi........c.ccoecverieiiinincene 999 ¢&islic
Vpwm
UGBl mérfeni signald modulovanych Sifi pulzu, napfiklad vystupu pfevodnikd motorovych
pohont
PrINCIP e odecty reprezentuji efektivni napéti na zékladé prameérnych hodnot vzorka z celého poctu
period se zakladni frekvenci
PFESNOST ...t jako Vrms pro sinusové signaly
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Vstup A
Odpor (Q)
Rozsahy
L125B . 50 Q, 500 Q, 5 kQ, 50 kQ, 500 kQ, 5 MQ, 30 MQ
124B, 123B ..ooeeiiiiiiiieeeeee e 500 Q, 5 kQ, 50 kQ, 500 kQ, 5 MQ, 30 MQ
PFESNOST ... +(0,6 % + 5 Cislic)

50 Q +(2 % + 20 ¢islic)
PIny rozsah:

50QaZ 5 MQ ..ot 5 000 ¢islic
BO MO oo 3000 ¢islic
MEFICT Proud .......ccceevviiiiiiiieniceee e 0,5 mA az 50 nA, s rostoucim rozsahem se snizuje
Napéti vypnutého obvodu ..........c.cceveviiiiiciinens <4V
Spojitost (CONT)
Zvukova signalizace..........cccccocveeieeiiieniiniee, <(30 Q +5 Q) na rozsahu 50 Q
MEFICT Proud .......ccvvveiiiie et 0,5 mA
Detekce zKratll ........cccovvveeriiieeieseee e 21 ms
Dioda
Mé&Fici napéti
PE 0,5 MA ..o >28V
pfi otevieném obvodu ...........cccecieiiiiiieiienne, <4V
PFesnost ........cccceveeinene +(2 % + 5 ¢islic)
Meéfici proud 0,5 mA
POlArIta .....eeeeieie e + na vstupu A, - na vstupu COM
Kapacita (CAP)
ROZSANY ....ooiiiiiiiie e 50 nF, 500 nF, 5 uF, 50 uF, 500 uF
PFESNOST ...t +(2 % + 10 cislic)
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MéFeni na celé StupniCi........c.ccovcveiieniiiiiiiieene 5 000 ¢islic
MEFICT Proud .......coceveeiiiiiiiie et 500 nA az 0,5 mA, s rostoucim rozsahem se zvySuje

Pokrocilé funkce méficiho pfistroje
Zero Set (Nastaveni nuly)
Nastavi aktualni hodnotu jako referenéni
Fast/Normal/Smooth (rychlé/normalni/jemné)
Doba ustaleni méficiho pfistroje Fast (rychlé): 1 s pfi 1 us az 10 ms/dilek
Doba ustaleni méficiho pfistroje Normal (normalni): 2 s pfi 1 us az 10 ms/dilek
Doba ustéleni méficiho pfistroje Smooth (jemné): 10 s pfi 1 us az 10 ms/dilek
Funkce AutoHold (na A)

Zachyti a zmrazi stabilni vysledek méfeni. Po ustaleni signalizuje. Funkce AutoHold pracuje s hlavnim Gdajem méficiho pfistroje,
s prahem 1 Vpp u AC signali a 100 mV u DC signalu.

Pevné desetinna te€ka .........ccccoevvviiiiiniiciicnnn, pomoci tladitek pro Gtlum.

Odecty kurzorem (124B, 125B)
Zdroje
A B
Jedna vertikalni ¢ara
Odecty Average (pramer), Min (minimalni) a Max (maximalni)
Odecty Average (pramér), Min (minimalni) a Max (maximalni) a ¢asu od spusténi odectu (v rezimu ROLL; pfistroj v rezimu HOLD)
Odedty Min (minimalni) a Max (maximalni) a asu od spusténi odectu (v rezimu ZAZNAMNIK; pfistroj v rezimu HOLD)
Hodnoty harmonickych v rezimu KVALITA ELEKTRICKE ENERGIE.
Dvé vertikélni ¢ary
Odecty hodnot Spicka—Spicka, casového odstupu a prevraceného ¢asového odstupu
Odecty Average (pramér), Min (minimalni) a Max (maximalni) a ¢asového odstupu od spusténi odectu
(v reZzimu ROLL; pfistroj v rezimu HOLD)
Dvé horizontalni ¢ary
Odecty High (horni), Low (dolni) a Peak-Peak (Spi¢ka—Spicka)
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Doba nabéhu a dobéhu:

Cas prechodu, odedet 0 % a 100 % Grovné (manudlni nebo automatické vyrovnavani; automatické vyrovnavani mozné pouze v reZimu
jednoho kanalu)

Presnost
Jako presnost osciloskopu
Zadznamnik
Zaznamnik zaznamenéava odecty méficiho pfistroje v rezimu zaznamu méfeni nebo nepfetrzité zaznamenava kfivky v rezimu
osciloskopického zdznamu. Informace se u modelt 125B nebo 124B ukladaji do interni paméti nebo na volitelnou SD kartu.

Vysledky jsou zobrazovany ve formatu zapisovaciho pfistroje, ktery zakresluje grafy miniméalnich a maximalnich hodnot méreni nebo ve
forméatu zaznamniku kfivek, ktery vykresluje vSechny zachycené vzorky.
Odecéty méficiho pfistroje

Rychlost M&Fenti .........cooovviiiiiiiecec e maximalné 2 méfeni/s

Velikost zaznamu 2 M odectl na 1 kanal (400 MB)

Doba ZAZNAMU .....eeeiiiiiieiiie e 2 tydny
Maximalni pocet UdAIOS .........cccevcienieiiieiiene 1024
Zaznam krivek
Maximalni vzorkovaci rychlost ..............cccceveene 400 k vzorkl/s
Velikost zaznamu — interni pamét ...................... 400 M vzorkt
Doba zaznamu — interni pamét.............ccccceeeene 15 minut pfi 500 ps/div
11 hodin pfi 20 ms/dilek
125B, 124B
Velikost zdznamu — SD karta..............co...... 15 G vzorkl

Doba zadznamu — SD karta 11 hodin pfi 500 ps/div

14 dn0 pfi 20 ms/dilek
Maximalni po€et UdAlosti ..........cccccoveviiiiiiiiniens 64 udalosti na 1 kanal
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Kvalita elektrické energie (125B)

OEELY ..ottt watty, VA, VAR, PF, DPF, Hz
Rozsahy ve wattech, VA, var (auto) ..........cceenee 250 W az 250 MW, 625 MW, 1,56 GW
kdyz je zvoleno: celkovy (%r)........ccccceerivriiennnen. +(2 % + 6 Cislic)
kdyz je zvoleno: zakladni (%f) .......ccceeviiniennnne +(4 % + 4 Cislice)
DPF e 0,00 az 1,00
0,002z 0,25 .... ...neni uréeno
0,25 87 0,90 ....oeiiiiiee e +0,04
0,90 8Z 1,00 ....ceoiiiierineeee e 40,03
P e 0,00 az 1,00 +0,04
Frekven€nirozsah ..o, 10,0 Hz az 15,0 kHz
40,0 Hz az 70,0 Hz +(0,5 % + 2 Cislice)
Pocéet harmonickych........cccooiiniiiiin DC az 51
Odecty / odecty kurzorem (z&kladni 40 Hz az 70 Hz)
VIMS [ AMMS oo zakl. +(3 % + 2 Cislice) 31. +(5 % + 3 Cislice), 51. £(15 % + 5 &islic)
WWALEY ..ot z4kKI. £(5 % + 10 ¢&islic) 31. £(10 % + 10 &islic), 51. £(30 % + 5 &islic)
Frekvence zakladu...........c.ccooevivieiiiinicnnnne 40,25 Hz
FAZOVY POSUV....cciiiiiiiiiiiiiie e zakl. £3° ... 51. +15°
K-faktor (v ampérech a wattech)..................... +10 %
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Méreni provoznich shérnic (125B)

Typ Podtyp Protokol
AS-i NEN-EN50295
CAN ISO-11898
Interbus S RS-422 EIA-422
Modbus RS-232 RS-232/EIA-232
RS-485 RS-485/E1A-485
Foundation Fieldbus H1 61158 typ 1, 31,25 kb
. DP EIA-485
Profibus PA 61158 typ 1
RS-232 EIA-232
RS-485 EIA-485
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Razné
Displej
TYD e 5,7" barevny aktivni maticovy TFT
ROZISENT ..t 640 x 480 pixeld
Zobrazeni kfivky
VErtiKAINT .....eeeieieeee e 10 dilkd po 40 pixelech
HOMZONEAINT....c.veeiiiiiceec e 12 dilkd po 40 pixelech
Napéjeni
EXEOINT ..o napéajecim adaptérem BC430/820
VStUpNi NAPET......eeieiiiieiiiee e 15V DCaz 22V DC
PHKON. ..o typicky 4,1 W
Vstupni KOnektor .........ccoovviiiiieniicnec e, 5mm konektor
INEEINT .o z baterie BP290
Napéajeni z baterie..........ccccoiiii i nabijeci baterie Li-lon 10,8 V
Provozni doba..........ccocouveiiiiiiiiic e 7 hodin s 50% jasem podsviceni
Doba nabijenti.........ccocvviieieniiesice e 4 hodiny pfi vypnutém méficim pfistroji, 7 hodin pfi zapnutém méficim pfistroji
PFipustna okolni teplota...........ccceevieeiiiieennnns 0°Caz40°C (32 °F az 104 °F)
Pamét’

Pocet internich mist v paméti pro datové sady ... 20 datovych sad (kazda obsahuje data na obrazovce, kfivky a nastaveni
Slot pro SD kartu s volitelnou SD kartou

maximalni VeliKost...........ccccveiiiniiiiiciiicieen 32 GB pro zdznam, 20 pamétovych mist pro ukladani datovych sad
Mechanicky

ROZMEIY ...ttt 259 mm x 132 mm x 55 mm (10,2 palce x 5,2 palce x 2,15 palce)

HMONOSE. ...ev e 1,4 kg véetné baterie
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Rozhrani
Opticky izolovany adaptér USB pro
PC/NOtEDOOK ... Pfenos snimkd obrazovky (bitmapy), nastaveni a dat pomoci opticky izolovaného

adaptéru rozhrani USB/kabelu OC4USB (voliteln&), prostfednictvim FlukeView®
ScopeMeter® software pro systém Windows).®

Volitelny WiFi adaptér ..........cccoeeeieieiieiieeneene. Rychly pfenos snimku obrazovky(bitmapy), nastaveni a dat do pocitac¢e/notebooku,
tabletu, chytrého telefonu apod. Pro WiFi adaptér je k dispozici port USB.
Z bezpecnostnich divodl nepouZzivejte pro port USB kabel. Pokud je krytka baterie
oteviend, je port USB vypnuty.

Prostredi
Okolni prostiedi......cccceveieiieniiiiiciice e MIL-PRF-28800F, tfida 2
Teplota
Provozni a nabijeci ........ccccevviiiiiiiicniiicice 0°C az 40 °C (32 °F az 104 °F)
PrOVOZNI .o 0°C az 50 °C (32 °F az 122 °F)
SKIADOVANT ..o —-20 °C az 60 °C (-4 °F az 140 °F)
Vlhkost
Provoz
pfi 0 aZ 10 °C (32 @Z 50 °F)..cccvvvveiiiieeiiieees nekondenzujici
pfi 10 @z 30 °C (50 8Z 86 °F)........cccvvrveenieennnn. 95 %
pfi 30 az 40 °C (86 az 104 °F) .15 %
pfi 40 az 50 °C (104 @7 122 °F)....cccccevvevenennne 45 %
Skladovani
pfi -20 aZ 60 °C (-4 @Z 140 °F) ccoevvieeeiiieene nekondenzujici
Nadmorska vysSka
Provozni CAT 1 600 V ...cceeeiiiiiiieiieeiie e 3 km (10 000 stop)
Provozni CAT IV 600 V .....coveviieeeciiee e 2 km (6 600 stop)
Skladovaci 12 km
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VIDrace ....oooiiiiiiiici e MIL-PRF-28800F, tfida 2
NAFAZ ..o 30 g maximum

Elektromagneticka kompatibilita (EMC)

MEZINArOANT .....veeiiiiiiiiiie e IEC 61326-1: Primysl
CISPR 11: Skupina 1, tfida A

Skupina 1: Zafizeni ma zamérné generovanou anebo vyuziva vodivé spfazenou
radiofrekvencni energii, ktera je nezbytna pro vnitmi fungovani vlastniho pristroje.

Trida A: Zafizeni je vhodné pro pouziti ve vSech prostredich mimo doméacnosti

a prostredich pfimo pripojenych k elektrické siti nizkého napéti pro napajeni
obytnych budov. Mdze dochéazet k potencialnim problémdm s elektromagnetickou
kompatibilitou v jiném prostredi z divodu vedeného nebo vyzarfovaného ruseni.

P# pfipojeni zafizeni k testovanému objektu se mohou objevit emise prekracujici
Urovné vyZzadované normou CISPR 11.

KOrea (KCC) ..cueviiiiiiiiieeiiesie e Zafizeni tfidy A (prdmyslové vysilaci a komunika¢ni zafizeni)

Trida A: Zafizeni splriuje pozadavky na elektromagnetickou kompatibilitu v pramyslu
a prodejce nebo uZivatel by mél byt o tom uvédomen. Tento pfistroj je urcéen
k pouziti v prémyslu a nikoliv v domacnostech.

USA (FCC) ittt 47 CFR 15, oddil B. Tento produkt je povazovan za vyjimku ve smyslu odstavce 15.103.

Bezdratovy radiopfijimaé s adaptérem
Frekveneni rozsah ..........coccceiiiieiiieeniiieeeeen 2412 MHz az 2462 MHz
...<100 mW
IP51, viz: EN/IEC60529
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Specifikace
Bezpeénost
ODbECNE......ooiiiiie IEC 61010-1: Stuperi znecisténi 2
MEFENT ..t IEC 61010-2-033: CAT IV 600 V, CAT Il 750 V

Max. vstupni napéti na vstup A a B
PFimo na vstup nebo s kabely ............cccocoeiiens

S redukci bananek-BNC BB120............cc.eenneee..

Max. plovouci napéti
mezi libovolnou svorkou a uzemnénim ..............

600 Vrms CAT IV, informace o sniZzeni hodnoty viz Obrazek 15.
300 Vrms, informace o sniZzeni hodnoty viz Obrazek 16.

600 Vrms Cat IV, 750 Vrms az do 400 Hz

1000 Maximum CAT IV input voltage vs. frequency
™ 1000
Max
Input
N VOLTAGE
\ (Vrms)
N
N 100 |
i N f
E N
ﬁ 100
(= N,
=]
77,,,,,,,777,,,,,,v77,,,,,, LE:
\\
N
\ ‘G'\.JI e l Q |\.N- 1000
10 *  Frequency [MHz)
0.1 100
f [MHz]
hpp049.eps hpp050.ep

Obrazek 15. Max. vstupni napéti pfi rliznych
frekvencich pro BB120 a STL120-1V

Obrazek 16. Bezpe€na manipulace: Max. napéti mezi
referenénim bodem méficiho pfistroje a uzemnénim
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Pristroje Fluke fady 12xB, v€etné standardniho pfisluSenstvi, jsou v souladu se smérnici EHS 2004/108/ES
o elektromagnetické (EMC) imunité podle EN61326-1: 2006 a s prihlédnutim k nasledujici tabulce.

RuSeni stopy u STL120-IV

Bez viditelného

RuSeni mensinez

Frekvence Sila pole ruseni 10 % z celého rozsahu
80 MHz a7z 1 GHz 10 V/m 1 Vv/dilek az 200 V/dilek 500 mV/dilek
1,4 GHz az 2 GHz 3V/m VSechny rozsahy -
2GHz az 2,7 GHz 1Vim VSechny rozsahy -

(-) = bez viditelného ruseni

Neuvedené rozsahy mohou mit ruSeni >10 % celé stupnice.
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LIMITED WARRANTY AND LIMITATION OF LIABILITY

Each Fluke product is warranted to be free from defects in material and workmanship under normal use and service. The warranty period is three years and
begins on the date of shipment. Parts, product repairs, and services are warranted for 90 days. This warranty extends only to the original buyer or end-user
customer of a Fluke authorized reseller, and does not apply to fuses, disposable batteries, or to any product which, in Fluke's opinion, has been misused,
altered, neglected, contaminated, or damaged by accident or abnormal conditions of operation or handling. Fluke warrants that software will operate
substantially in accordance with its functional specifications for 90 days and that it has been properly recorded on non-defective media. Fluke does not warrant
that software will be error free or operate without interruption.

Fluke authorized resellers shall extend this warranty on new and unused products to end-user customers only but have no authority to extend a greater or
different warranty on behalf of Fluke. Warranty support is available only if product is purchased through a Fluke authorized sales outlet or Buyer has paid the
applicable international price. Fluke reserves the right to invoice Buyer for importation costs of repair/replacement parts when product purchased in one country
is submitted for repair in another country.

Fluke's warranty obligation is limited, at Fluke's option, to refund of the purchase price, free of charge repair, or replacement of a defective product which is
returned to a Fluke authorized service center within the warranty period.

To obtain warranty service, contact your nearest Fluke authorized service center to obtain return authorization information, then send the product to that service
center, with a description of the difficulty, postage and insurance prepaid (FOB Destination). Fluke assumes no risk for damage in transit. Following warranty
repair, the product will be returned to Buyer, transportation prepaid (FOB Destination). If Fluke determines that failure was caused by neglect, misuse,
contamination, alteration, accident, or abnormal condition of operation or handling, including overvoltage failures caused by use outside the product’s specified
rating, or normal wear and tear of mechanical components, Fluke will provide an estimate of repair costs and obtain authorization before commencing the work.
Following repair, the product will be returned to the Buyer transportation prepaid and the Buyer will be billed for the repair and return transportation charges
(FOB Shipping Point).

THIS WARRANTY IS BUYER'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. FLUKE SHALL NOT BE LIABLE
FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES, INCLUDING LOSS OF DATA, ARISING FROM ANY CAUSE
OR THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or exclusion or limitation of incidental or consequential damages, the
limitations and exclusions of this warranty may not apply to every buyer. If any provision of this Warranty is held invalid or unenforceable by a court or other
decision-maker of competent jurisdiction, such holding will not affect the validity or enforceability of any other provision.

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O. Box 1186
Everett, WA 98206-9090 5602 BD Eindhoven
U.S.A. The Netherlands
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Introduction

The 123B/124B/125B ScopeMeter® (the Test Tool or
Product) is an integrated Test Tool, with oscilloscope,
multimeter, and 'paperless' recorder in one easy-to-use
instrument.

How to Contact Fluke

To contact Fluke, call one of the following telephone
numbers:

e  Technical Support USA: 1-800-44-FLUKE
(1-800-443-5853)

e Calibration/Repair USA: 1-888-99-FLUKE
(1-888-993-5853)

e Canada: 1-800-36-FLUKE (1-800-363-5853)

e Europe: +31 402-675-200

e Japan: +81-3-6714-3114

e Singapore: +65-6799-5566

e  Anywhere in the world: +1-425-446-5500

Or, visit Fluke's website at www.fluke.com.

To register your Product, visit http://register.fluke.com.

To view, print, or download the latest manual supplement,
visit http://us.fluke.com/usen/support/manuals.

Safety Information

A Warning identifies hazardous conditions and
procedures that are dangerous to the user.

A Caution identifies conditions and procedures that can
cause damage to the Product or the equipment under

test.

AA Warning

To prevent possible electrical shock, fire, or
personal injury:

Read all safety information before you
use the Product.

Use the Product only as specified, or the
protection supplied by the Product can
be compromised.

Carefully read all instructions.
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Do not apply more than one phase of a
multiphase system simultaneously to
any COM %y (common) connection. All
Common (COM) connections should be
equipotential, as marked.

Remove the batteries if the Product is
not used for an extended period of time,
or if stored in temperatures above 50 °C.
If the batteries are not removed, battery
leakage can damage the Product.

The battery door must be closed and
locked before you operate the Product.

Comply with local and national safety
codes. Use personal protective
equipment (approved rubber gloves, face
protection, and flame-resistant clothes)
to prevent shock and arc blast injury
where hazardous live conductors are
exposed.

Do not apply more than the rated
voltage, between the terminals or
between each terminal and earth ground.

Limit operation to the specified
measurement category, voltage, or
amperage ratings.

Use Product-approved measurement
category (CAT), voltage, and amperage
rated accessories (probes, test leads,
and adapters) for all measurements.

Measure a known voltage first to make
sure that the Product operates correctly.

Use the correct terminals, function, and
range for measurements.

De-energize the circuit or wear personal
protective equipment in compliance with
local requirements before you apply or
remove the flexible current probe from
hazardous live conductors.

Do not touch voltages > 30 V ac rms,
42V ac peak, or 60 V dc.

Do not use the Product around explosive
gas, vapor, or in damp or wet
environments.
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Do not use the Product if it operates
incorrectly.

Examine the case before you use the
Product. Look for cracks or missing
plastic. Carefully look at the insulation
around the terminals.

Do not use test leads if they are
damaged. Examine the test leads for
damaged insulation, exposed metal, or if
the wear indicator shows. Check test
lead continuity.

Use only cables with correct voltage
ratings.

Connect the common test lead before
the live test lead and remove the live test
lead before the common test lead.

Keep fingers behind the finger guards on
the probes.

Remove all probes, test leads, and
accessories before the battery door is
opened.

Remove all probes, test leads, and

accessories that are not necessary for
the measurement.

Do not exceed the Measurement
Category (CAT) rating of the lowest rated
individual component of a Product,
probe, or accessory.

Do not use a current measurement as an
indication that a circuit is safe to touch.
A voltage measurement is necessary to
know if a circuit is hazardous.

Disable the Product if it is damaged.
Do not use the Product if it is damaged.

Do not use the Product above its rated
frequency.

Do not use the Current Probe if it has
damaged insulation, exposed metal, or if
the wear indicator is visible.

Do not wear loose-fitting clothing or
jewelry and keep long hair tied back
when near rotating machinery. Use
approved eye protection and approved
personal-protective equipment where
necessary.
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See Table 1 for a list of symbols used on the Product and
in this manual.

Table 1. Symbols

Symbol Description Symbol Description
A WARNING. RISK OF DANGER. A WARNING. HAZARDOUS VOLTAGE. Risk of electric shock.
13 Consult user documentation. ce Conforms to European Union directives.
=] Double Insulated [E Conforms to relevant South Korean EMC Standards.
<+ Earth @fs Certified by CSA Group to North American safety standards.
Equipotential ) Battery Safety Approval

& &

Conforms to relevant Australian Safety and EMC standards.

Measurement Category Il is applicable to test and measuring circuits connected to the distribution part of the

CATII building’s low-voltage MAINS installation.
CAT X Measurement Category 1V is applicable to test and measuring circuits connected at the source of the building’s
low-voltage MAINS installation.
< This product contains a Lithium-ion battery. Do not mix with solid waste stream. Spent batteries should be
>p<o disposed of by a qualified recycler or hazardous materials handler per local regulations. Contact your

authorized Fluke Service Center for recycling information.

I3

This product complies with the WEEE Directive marking requirements. The affixed label indicates that you must
not discard this electrical/electronic product in domestic household waste. Product Category: With reference to
the equipment types in the WEEE Directive Annex |, this product is classed as category 9 "Monitoring and
Control Instrumentation" product. Do not dispose of this product as unsorted municipal waste.




Industrial ScopeMeter®
Test Tool Kit Contents

Test Tool Kit Contents

Table 2 is a list of the items included in your Test Tool kit.
Also see Figure 1.

Table 2. Packing List

Item Description 12x-B 12x-B/S

0 Fluke Test Tool 123B, 124B or 125B 123B/S, 124BJ/S or 125B/S
(2] Rechargeable Li-ion Battery Pack L4 L4

(3 ) Switch Mode Power Supply, Adapter/Battery Charger L4 o

(4] Shielded Test Leads with Black Ground Leads L4 L4

© | Test Lead Black (for Grounding) ° °

© | Hook Clips (red, blue) ° °

(7] Banana-to-BNC Adapters (black) ® (x1) ® (x2)

© | Safety Information + CD-ROM with Users Manuals °

o 10:1 Voltage Probe 124B, 125B 124BJS, 125B/S
@ |i400s AC Current Clamp 125B 125B

@ |USB Angled Adapter ° °

@® | WiFi USB Adapter depends on version

@® | Soft Carrying Case .

@ | Magnetic Hanger °

@ |FlukeView® ScopeMeter® Software for Windows® °

@ | Screen Protector °
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S-Version

12345 - 12345 - 12345

Figure 1. Test Tool Kit

hxv0l.eps
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Get Started

Before you use your Test Tool for the first time, read this
section.

Battery Pack

Li-ion batteries may be discharged at delivery. Completely
discharged batteries can cause the Test Tool not to start
up when it is turned on. To reach full charge, charge for 4
hours with the Test Tool turned off.

When fully charged, the batteries provide up to 7 hours
(single channel, time base slower than 1 ps/div) of use
when the backlight is dimmed.

The battery status shows as an icon in the top right
corner of the screen:

- full charge
] - about 5 minutes of operation remains

To charge the batteries and power the instrument, connect
the power adapter as shown in Figure 2. To charge the
batteries more quickly, turn off the Test Tool.

/A Caution

To prevent overheating of the batteries
during charging, do not exceed the allowable
ambient temperature in the specifications.

Note

The power adapter does not damage the Test
Tool even when connected over consecutive
days. The power adapter automatically switches
to a trickle charge.

Figure 2. Battery Charging

~
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Alternatively, you may choose to exchange the battery
(Fluke accessory BP290) with a fully charged one and
use the external battery charger EBC290 (optional Fluke
accessory).

To accommodate connection to various line power
sockets, the BC430/820 universal Battery Charger /
Power Adapter is equipped with a male plug that must be
connected to a line cord appropriate for local use.
Because the adapter is isolated, the line cord does not
need to be equipped with a terminal for connection to
protective ground. Or use a line cord with a protective
grounding terminal.

Mains Power Source
To use the mains power source:

1. Attach the power cord to the mains power.

2. Attach the DC power connector in the left side of the
Test Tool.

3. Push (@] to turn on the Test Tool.

The Test Tool turns on within 10 seconds in its last setup
configuration.

SD Memory Cards

The Test Tool has a SD Memory Card for storage of
recorder measurement data or data sets (see page 55).
The file format is FAT32. This data is retained also when
the Test Tool is disconnected from its power sources. The
memory card is located in the battery compartment.

To lock or unlock the card, press it down. The correct
position of the card is shown in the compartment. This
compartment also contains a connector for adding WiFi
connectivity with a USB flash drive. See Wireless
Connectivity for more information.

/A Caution

To prevent damage to the SD memory card,
do not touch the contacts.
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Test Tool Setup

This section explains the basics for how to use your Test
Tool.

Reset the Test Tool
To restore the Test Tool to the factory default settings:

1. Push and hold & + (@).
2. Release (@)
3. Release ED.

Figure 3 shows the Test Tool screen the first time you
power on or after a successful reset.

01/01/2016 09:59:24

o 1.234

rms 0
VA, mvV—=—

FADC  500mVv/div 200us/div Trig:A T
Trigger 2 Cursor
Slope o OFF

hxv10.eps

Figure 3. Power Up/Reset Screen
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Screen Brightness Menu Selection
By default the display is at the brightest setting. To extend The buttons on the keypad provide the navigation through
the battery life, you can decrease the brightness setting. the functions you see on the display. For example, this is

To change the brightness of the display: the basic sequence for how to adjust a parameter:

1. With the Test Tool turned on, push (@) for >3 seconds open the MENU
and release. o9 move cursor to highlight USER OPTIONS
2. Push &€ o increase or decrease the backlight. select the USER OPTIONS menu
o0 move cursor to highlight Date Format
select DATE FORMAT menu
o move cursor to highlight a date format
confirm the selection
QP select the date
confirm the selection
Tips:

e Push @ a second time to close the MENU and
resume normal measurement. This toggle enables
you to check the menu without changing the settings.

e When you do not change an item with the cursor
keys, push to step through a menu without
changing the setup of the Test Tool.

e Gray textin a menu or button bar indicates that the
function is disabled or the status is not valid.

10
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Measurement Connections

The Test Tool has two 4 mm safety-shielded banana jack
inputs (red input A and blue input B) and a black safety
4 mm banana jack input (COM). See Figure 4.

hxv05.eps
Figure 4. Input Connections for Measurement

Input A
Use the input A (red) for all single input measurements.

Input B

For measurements on two different signals, use B input
(blue) together with input A (red).

COM

Use the COM input (black) as the single ground for low
frequency, continuity, Ohm (Q), diode, and capacitance
measurements.

A Warning
To prevent electrical shock or fire, use only
one COM ¥ (common) connection, or ensure
that all connections to COM ¢ are at the
same potential.
Measurement Probe Setup

The Test Tool supports measurement probes, for
example:

e 10:1 voltage probe
e 1 mV/°C temperature probe
e 10 mV/A current clamp

To set up a specific probe type:

Push to open the Scope and Meter menu.
Push to open the INPUT A menu.

Use &3/&D 1o highlight SELECT.

Push to open the PROBE select menu.
Use &3/&D 1o highlight the probe type.

Push to accept the probe type and close the
menu.

I e o

11
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Tilt Stand

The Test Tool is equipped with a tilt stand, allowing
viewing from an angle. You can also use the tilt stand to
hang the Test Tool at a convenient viewing position. See
Figure 5.

Hanger

The optional hanger accessory is magnetic and used to
hang the Test Tool on metal surfaces such as a cabinet
door. See Figure 5.

Language Selection

To change the language:

Push to open the Menu.

Use &€ 1 highlight USER OPTIONS.

Push to open the USER OPTIONS menu.
Use &€ 1o highlight Language.

Push to open the USER > LANGUAGE menu.
Use &8 1o highlight the language preference.
Push to accept the change and exit the menu.

No g sMwDdhpRE

12

hxv50.eps

Figure 5. Tilt Stand and Hanger
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Scope and Meter Mode

The Scope and Meter mode is the default operation
mode. When in another mode, such as Recorder, Power
Harmonics, or BusHealth, push to return to Scope
and Meter operation. In Scope and Meter mode, the
button bar looks like this:

sm_bar_eng.eps

To go to the Move and Zoom button bar, push until
you have left any open button bar or menu.

Trigger 2 Cursor
Slope ar OFF
mz_bar_eng.eps

The yellow text on the button bar indicates the status.
Push the button to change the status.

AA Warning

To prevent possible electrical shock, fire, or

personal injury:

e Do not touch exposed metal on banana
plugs. They can have voltages that could
cause death.

e Disconnect power and discharge all
high-voltage capacitors before you
measure resistance, continuity,
capacitance, or a diode junction.

e Do not put metal objects into
connectors.

e Do not use exposed metal BNC or
banana plug connectors.

¢ Do not use the HOLD function to
measure unknown potentials. When
HOLD is turned on, the display does not
change when a different potential is
measured.

13
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How to Read the Screen
The screen is divided into these areas: Information,

Reading, Waveform, Status, and Menu. See Table 3.

Table 3. Parts of the Screen

1/01/2016 09:59:24

1.000 ...

3 .7 6 v 1'3"‘3

Move Trigger

e A < | Slope

FYDC  500mvidiv 200ps/div Trig:A I 500mv/div DC [

Cursor Zoom

OFF

hxv13.eps

Item Area Description

© | information Date, time, and indicators like Auto range,
Hold/Run, AutoHold, and battery status.

© |Reading Nurr_1er|c readlngs. If only input A is on, you will see
the input A readings only.

© |waveform Waveforms. If only input A is on, you will see the
input A waveform only.

O |staws Displays status of attenuations, timebase,
couplings, trigger source, and trigger slope.

© |suton Bar Displays the choices available with

(FJFr2 J(r JFa_ ).

14
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When you change a setup, a part of the screen shows the
choices. Use OB to access the menu choices.

Connect-and-View™

The Connect-and-View™ function (Auto Set) enables
hands-off operation to display complex unknown signals.
This function optimizes the position, range, time base,
and triggering to ensure a stable display on most
waveforms. The setup will track the changes if the signal
changes. This feature is enabled by default.

To enable the Connect-and-View™ function when in
Manual mode:

1. Connect the red test lead from red input A to the
unknown signal to be measured.

2. Push to toggle between the Auto (automatic) and
Manual modes.

In Figure 6 the screen displays “1.234” in large numbers
and “50.00” in smaller numbers. A scope trace gives a
graphical representation of the waveform.

The trace identifier [} is visible at the left side of the
waveform area. The zero icon (-) identifies the ground
level of the waveform.

01/01/2016 09:59:24

o 1.234 7% ke

FADC  500mv/div Sms/div Trig:A [
Trigger 2
Slope o

hxv55.eps

Figure 6. Auto Set Function

Measurements

The reading area shows the numeric readings of the
chosen measurements on the waveform that is applied to
the input jack. Figure 7, Figure 8, and Figure 9 illustrate
the setups for measurements.

15
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see Figure 8
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Figure 7. Measurement Setup

16
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A B
{0 <L ""Ta
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. (S G
¢ — o (——
— (0 T T

hxv04.eps

Figure 8. Correct Grounding Setup
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hxv57.eps
Figure 9. Temperature and Current Measurement Setup

18
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Inputs

Voltage Measurements

For proper grounding, connect the short ground leads to
the same ground potential, see Figure 8 setup 4. You can
also use test leads for grounding, see Figure 8 setup 5.
See also Grounding Guidelines on page 68.

Ohm, Continuity, Diode, Capacitance
Measurements

Use the red shielded test lead from input A and the black
unshielded ground lead from COM (common) for Ohms
(Q), continuity, diode, and capacitance measurements.
See Figure 7 setup 1.

Current Measurements

Select the probe setting that matches the used current
clamp and its setting, for example, 1 mV/A. See Figure 9
and Measurement Probe Setup.

Temperature Measurements
Use a 1 mV/°C or 1 mV/°F temperature transmitter (not

available in all countries) to get the correct temperature
reading. See Figure 9.

Power Measurements

Select correct probe settings for voltage measurement on
input A and current measurement on input B. See

Figure 7 setup 2.

IntellaSet™ / AutoReading

The AutoReading function uses Fluke IntellaSet™
technology to enable hands-off operation to display meter
readings that correspond with the shape of the waveform.
This function automatically selects the meter readings
that are most often used with the measurement of the
waveform shape. As an example, when the waveform is a
line voltage signal, the V ac + dc and Hz readings show
automatically.

To enable the AutoReading function on input A:
1. Push to open the Scope and Meter button bar.

2. Push to open the MEASURE menu. See
Figure 10.

3. Push to select the AutoReading to ON.
4. Push to select Done and close the menu.

To disable this function, repeat the steps and select the
AutoReading to OFF.

19
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01/01/2016 09:59:24

S 1.234 = e

Vac
Vdc
Vac +dc
V pwm
Hz
Aac
Adc
Aac +dc
Power
Pulse
Peak
Crest
Phase
dB
Temperature
Ohm
Continuity
Diode
Capacitance

[XDC  500mVidiv Sms/div Trig:A [
AutoReading Zero AutoHOLD
ON OFF OFF

Figure 10. AutoReading Function

hxv1l.eps
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Measurement Type
To manually set up or change the measurement type:

1.
2.

Push to open the Scope and Meter button bar.

Push to open the MEASURE menu for Input A.
Push to open the MEASURE menu for Input B.

Push €3/&8 to highlight the measurement type, for
example, Hz.

When more setup selections are available for a
measurement type, you see a P>. Push to open
the submenu and make a selection.

W Hz

O RPM (2 Rotations, 1 pulse)
O RPM (1 Rotation, 1 pulse)
[0 RPM (1 Rotation, 2 pulses)
[ RPM (1 Rotation, 4 pulses)

hxv12.eps

Push to accept the measurement type and
close the menu.

Confirm that the selected measurement type is the
main reading. The former main reading moves to the
smaller secondary reading position.
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01/01/2016 09:59:24 Screen Freeze
1.234 You can freeze the screen (all readings and waveforms)
A 50!00 Hz VRS at any time:
1. Push to freeze the screen. The information area
at the top of the screen shows [g[e]is].
2. Push again to resume measurements.
\a How to Hold a Stable Reading
\ r The AutoHold® mode captures a stable main (large)
/ reading on the display. When the Test Tool detects a new
- stable reading, it beeps and shows the new reading.
To use the AutoHold function:
L . 1. Push to open the Scope and Meter button bar.
5 \U 2. Push to open the MEASURE A button bar.
3. Push to enable AutoHOLD. The Information
[ADC  500mVidiv Sms/div Trig:A [ area of the screen updates and the button label
Move o [TETATRREIN WL R shows AutoHOLD ON.
vI3-1.eps 4. Push to close the MEASURE A menu and
button bar.

5. Wait to hear the audible beep that means you have a
stable reading.

6. Repeat Step 1 to Step 4 to disable the AutoHold
function.

21
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Relative Measurements

Zero Reference shows the present measurement result
with respect to the defined value. Use this feature to
monitor the measured value in relation to a known good

value.

To setup:

1. Push to open the Scope and Meter button bar.

2. Push to open the MEASURE A button bar.

3. Push(F2_]to enable the relative measurement
(Zero On).

4. Push to close the MEASURE A menu and
button bar.
The relative measurement is now the main reading,
and the former main measurement is now the smaller
secondary reading position.

5. Repeat Step 1 to Step 4 to disable the relative

22

measurement.

01/01/2016 09:59:24

a  88.5 mn mvA,

FADC  200mV/div 20ps/div Trig:A T
Trigger 2
Slope o

hxv14.eps
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Auto Range/Manual Range

Push to toggle between the Manual and Auto
Ranging modes.

When Auto Range is active, the Information area shows
Auto and the Test Tool automatically adjusts the position,
range, time base, and triggering (Connect-and-View).
This ensures a stable display on nearly all waveforms.
The Status area shows the range, the time base for both
inputs, and the trigger information.

When Manual is active, the Information area shows
Manual.
Screen Graphic Adjustment

From Auto Range, use E&€3(B to manually change the
waveform trace. This turns off the Connect-and-View
function. Observe that Auto in the Information area
disappears.

Amplitude

The available amplitude settings are from 5 mV/div to
200 V/div with the use of test leads.

1. Push M to enlarge the waveform.

2. Push to reduce the waveform.

Time Base

The available time base settings are 10 ns/div or
20 ns/div (depends on model) to 5 s/div in normal mode.

1. Push (s) to increase the number of periods.
2. Push (ns) to decrease the number of periods.

Waveform Position
You can move the waveforms around on the screen.

Repeatedly push until all menus and secondary
button bars close.

1. Push to select Move A.

2. Use QDB to move the A waveform on the
screen.

The trigger identifier (J') moves horizontally and vertically
on the screen as the waveform moves.

Note

The waveform positions are fixed for 3-phase
power measurements.

23
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Noise Reduction
To view the waveform without higher frequency noise:

1.

2
3.
4

24

Push to open the Scope and Meter button bar.

Push to open the INPUT SETTINGS menu.
Use &8 1o highlight the Noise filter as ON.
Push to make the change.

This noise filter is a 10 kHz bandwidth limit filter.

INPUT SETTINGS A

Probe

Select
Coupling

W DC

O AC
Readings

O Fast

H Normal

O Smooth
Noise filter

O ON

W OFF

hxv15.eps

Glitch Display

By default, the displayed waveform shows glitches. For
each time position the minimum and maximum values
since the last time position are shown. A glitch of 25 ns or
wider is still visible on the screen even when using a
slower timebase.

To disable this feature and see one sample/channel for
each sample time:

1. Push to open the Scope and Meter button bar.
2. Push to open the SCOPE menu.
3. Use &8 {g highlight the Type as Glitch Off.

This feature will be turned off for both channel A and
channel B.

4. Push to make the change.
Push to exit the menu.
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Waveform Smoothing
To smooth the waveform:

1. Push to open the Scope and Meter button bar.
2. Push to open the SCOPE SETTINGS menu.

SCOPE SETTINGS

Trigger Input
mA

OB
Update
W Free run
O On Trig
O Single
O Rell
Type
W Normal
O Glitch Off
0 Smooth
0 Envelope
Waveform
W Normal
O Invert A
O Invert B
O Invert Both

hxv16.eps

3. Use 83€D {g highlight the Type as Smooth. Both the
input A and input B waveforms are smoothed.

4. Push to make the change.

5. Push to exit the menu.

Waveform smoothing suppresses noise without loss of
bandwidth. Waveform samples with and without
smoothing are shown in Figure 11. Smoothing is the
average of eight acquired waveforms. Glitch detect is
turned off in this mode.

31.3 Vi L

Swidlv  300usidiv WigiA |

Cursor

hxv17.eps

Figure 11. Waveform Smoothing
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Reading Smoothing
To smooth the readings on A:

Push to open the Scope and Meter button bar.
Push (F3__) to open the INPUT SETTINGS menu.

Push to make the change.
Push to exit the menu.

For best results, set Readings to:

1
2
3. Use 88D (g highlight the Readings as Smooth.
4
5

e Fast for short averaging, fast response
e Normal is the default setting
e  Smooth for long averaging, stable readings

How to Display the Envelope of a Waveform

The Test Tool records the envelope (minimum and
maximum) of the live waveforms for inputs A and B.

Repeat the first two actions of Smoothing the Waveform,
and then do the following:

To display the waveform envelope:

1. Push to open the Scope and Meter button bar.
2. Push to open the SCOPE SETTINGS menu.
3. Use B8P {g highlight the Type as Envelope.

26

4. Push to make the change.
5. Push to exit the menu.

The screen shows the resultant envelope waveform. You
can use Envelope to observe the variations in time or
amplitude of input waveforms over a longer time period.

01/01/2016 09:59:24

& 1.908 WX =

AL W/div. 200us/div Trig:A T

Move Trigger =
A © Slope o

hxv18.eps
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Waveform Acquisition L Single |
The Test Tool can be setup to acquire waveforms as A 0 500 5.53
needed for a specific application. This section explains ] ms Vet

the setup options.

Single Acquisition
To catch single events, you can perform a single shot
(one time screen update).

To set up the Test Tool for a single shot on the input A
waveform:

Connect the probe to the signal to be measured.
Push to open the Scope and Meter button bar.
Push to open the SCOPE SETTINGS menu.
Use &8 (o highlight the Update as Single.

Push to make the change.

. DC 1V/di 100us/div Trig:A
: .. Slope o©
The Test Tool will now show the acquisition screen hxvi9.eps

and the Information area updates:

o o0~ 0 NP

- . . . To continue with the next single acquisition:
Waiting Test Tool is waiting for a trigger

) S 7. Push and wait for another single acquisition
Run single acquisition is triggered trigger.

Hold single acquisition is complete

27
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Slow Signals

The roll mode function supplies a visual log of waveform
activity. Use slow signals to measure lower frequency
waveforms.

1. Push to open the Scope and Meter button bar.
2. Push to open the SCOPE SETTINGS menu.
3. Use 838D {g highlight the Update as Roll.

4. Push to make the change.

5. Push to exit the menu.

The waveform moves across the screen from right to
left like a normal chart recorder. The Test Tool does 4
not make measurements while recording. div

422.5
mvne

Cursor Zoom
| OFF

6. Push to freeze the waveform in roll mode.

The measurement values show only after you push

HOLI
(R). oc angmwisn s

Move :mgg'r

» | Slope

To capture longer waveform recordings, see Recorder
Mode. hxv20.eps
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AC Coupling

Use AC-coupling to observe a small ac signal that rides
on a dc signal.

To select ac-coupling on input A:

1. Push to open the Scope and Meter button bar.
2. Push to open the INPUT SETTINGS menu.
3. Use B8 { highlight the Coupling as AC.

4. Push to make the change.

5. Push to exit the menu.

Waveform Trigger

The trigger tells the Test Tool when to start the waveform
trace. You can:

e select which input signal to use
e select which edge this should occur

e define the condition for a new update of the
waveform

The bottom line of the waveform area identifies the trigger
parameters in use. Trigger icons on the screen indicate
the trigger level and slope.
Note
The trigger settings are fixed for 3-phase power
measurements.
Set Trigger Level and Slope

For quick operation, use to automatically trigger on
nearly all signals. toggles between the Auto and
Manual mode. The current operating mode is shown in
the Information Area.

To optimize trigger level and slope manually:

1. Repeatedly push until all menus and
secondary button bars close.

2. Push(F2_ ] to enable and use (D& to set the
Trigger level and slope adjustment.

29
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3.

30

Use &€3 o adjust the Trigger level continuously.

Observe that the trigger icon on the third time
division line indicates the trigger level.

Use @D for Trigger on either positive slope or
negative slope of the chosen waveform.

(AR 1vidiv 2ms/div Trig:A 1 1v/div DC [(
Move Trigger 3
A ¢  Slope o

hxv21.eps

Select Trigger Parameters

To trigger on the Input A waveform and configure the auto
range trigger for waveforms down to 1 Hz:

1. Push to open the Scope and Meter button bar.
2. Push to open the SCOPE SETTINGS menu.

SCOPE SETTINGS

Trigger Input

mA

OB
Update
Free run
On Trig
Single
Roll
Type
Normal
Glitch Off
Smooth
Envelope
Waveform

B Normal

O Invert A

O

O

O0OOs OOmO

hxv22.eps
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3. Push to highlight A in the Trigger Input group. 8. Push @ to close all menus.

4. Use 838D (g highlight the Update as On trig. Note

5 Push to make the change. Setting the automatic triggering to >1 Hz will
slow down the auto range.

6. Push to accept all trigger selections and return

The Information area updates with:
to normal measurement.

To autorange on signals down to 1 Hz: Wait no trigger found

Push (& to open the MENU. ON TRIGGER screen updates only when valid
triggers occur
Use &€ t highlight USER OPTIONS.

Push to open the USER OPTIONS MENU. Note
Gray text in a menu or button bar indicates that

Use &3 1o highlight Autoset Settings. the function is disabled or the status is not valid.

Push to open the USER > AUTOSET MENU.

Use &8 1o highlight the Search For Signals as
>1 Hz.

o g M 0 N

7. Push to make the change.
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Cursor Measurements The readout shows the voltage difference between the
two cursors and the voltages at the cursors in relation to

Cursors allow you to make precise digital measurements -
the zero icon (-).

on waveforms. Cursors are disabled for 3-phase power
measurements. 01/01/2016 09:55:01

Horizontal Cursors A 3 80 f HIGH 1.0V
]

Use horizontal cursors to measure the amplitude, high SO, RV
and low value, or overshoot of a waveform.

To use the cursors for a voltage measurement:

1. Repeatedly push until all menus and
secondary button bars close.

2. Push(fs_) to select CURSOR ON. ﬂ

3. Push(Fi_]to select . Observe that two horizontal .

cursor lines are shown on the screen. Vo=
4. Push to select the upper cursor.
5. Use 833 {0 move the position of the upper cursor

on the waveform.
6. Push to select the lower cursor.

. FADC  500mv/di 1ms/div Trig:A [

7. Use &8 1o move the position of the lower cursor T T

on the waveform. = — ON

hxv23.eps

Note

Even when the key labels are not displayed at
the bottom of the screen, you can still use the
arrow keys.
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Vertical Cursors

Use vertical cursors to measure the time difference “t”
between the cursors and the voltage difference between
the two markers.

To use the cursors for a time measurement:

1.
2.

Push to select CURSOR ON.

Push (F_) to select [[]. Observe that two vertical
cursor lines are shown on the screen. Markers (-)
identify the point where the cursors cross the
waveform.

Push to select the left cursor.

Use ﬂo to move the position of the left cursor on the
waveform.

Push (F2_) to select the right cursor.

Use ﬂo to move the position of the right cursor on
the waveform.

01/01/2016 10:09:27

E 3
A - 3 9 8 til 4.15ms
] mvV 1t 241Hz

FADC  500mv/div Ims/div Trig:A I

hxv24.eps
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Rlse Tlme Measurements 01/01/2016 08:12:05

To measure rise time: A 7 5 HIGH  503mv
| ns Low  -531mV

1. Push(Fs_ ] to select CURSOR ON.

2. Push(F1_]to select J (rise time). Observe that two
horizontal cursors are displayed.

3. Push if only one trace is displayed and select
MANUAL or AUTO. AUTO automatically does steps
5 to 7. For two traces, select the required trace A
or B.

4. Use &€ to move the upper cursor to 100% of the -
trace height. A marker is shown at 90%.

5. Push to select the other cursor.

6. Use 8€D {5 move the lower cursor to 0% of the
trace height. A marker is shown at 10%.

The reading now shows the risetime from 10%-90% D¢ 200mvidiv 20ns/div TrigiA T
of the trace amplitude and the voltage at the cursors “m
in relation to the zero icon (-).

7. Push to disable the cursors.

hxv25.eps
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High Frequency Measurements with 10:1 Probe

Fluke recommends the VP41 10:1 Probe to measure high
frequency signals in circuits with high impedance. The
loading of the circuit by a 10:1 Probe is much lower than
that of a 1:1 Shielded Test Lead.

Probe attenuation and probe adjustment must be
observed when using a 10:1 Probe.

Probe Attenuation

The Probe attenuates the signal 10X. The example below
is for a Probe connected to input A.

To adapt the Test Tool’s voltage readout to this
attenuation:

1. Push to open the Scope and Meter button bar.
2. Push to open the INPUT SETTINGS menu.
3. Use 83€2 o go to Select>.

4. Push to open the PROBE SELECT menu.

5. Use &% tg highlight 10:1 V.

6. Push to make the change.

Observe that the 10X attenuation of the Probe is
compensated in the voltage readout.

Probe Adjustment

The VP41 Probe is always adapted correctly to its inputs.
High frequency adjustment is not necessary.

Other 10:1 Probes however must be adjusted for optimal
High Frequency performance. See 10:1 Scope Probes for
information about how to adjust these Probes.

Power and Harmonics Mode
The Power and Harmonics mode offers:

¢ Single phase power measurements with waveform and
harmonics display

¢ Voltage RMS, Current RMS, frequency, and phase
measurements

¢ Active, apparent, and reactive power measurements

e Power factor, cos ¢, and total harmonic distortion
measurements

This section is a step-by-step introduction to power and
harmonics measurements. It does not cover all of the
capabilities of the Test Tool but gives basic examples to
show how to use the menus and perform basic
operations.

To use the power and harmonics functions, connect the
voltage leads and current probe as shown in Figure 7
setup 2.
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To select the power and harmonics mode:

1.
2.
3.

36

Push (2 to open the SETTINGS menu.
Use &8 to highlight POWER HARMONICS.

Push to open the Ampere Probe on B
SETTINGS menu.

If the voltage probe on A and current probe on B
have not been selected before, complete Step 4 to
Step 10.

Push to select the probe settings.

hxv26.eps

Use &€ 1o highlight SELECT... in Probe A group.
Push to open the Probe A menu.

Use &€ o highlight the Probe A type.

Push to make the change.

Push to select the probe settings.

10. Use &€ o highlight the Probe B (current clamp)
type.

11. Push to make the change.

© © N o U

Other settings stay the same.

Volts/Amps/Watt Measurements

This function simultaneously shows the voltage and
current signal. Use this function to get a first impression
of the voltage and current signal before you examine the
signal in more detail with the other functions.

To select the type of measurement:
1. Push to select the waveform display.

2. Push to toggle between the Voltage/Current or
Power readings.
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Table 4 is a list of the visible readings when
Voltage/Current is selected.

Table 4. Volt/Amp Readings

Table 5 is a list of the visible readings when Power is

hxv27.eps

Symbol Description

‘r,TS Voltage AC value on channel A

Hz Frequency of voltage signal on channel A
E\TS Current AC value on channel B

A<B Phase angle between voltage on channel A
Deg and current on channel B

selected.
Table 5. Watt Readings
hxv28.eps

Symbol Description
KW Active power in Watt
VA Apparent power in Volt Ampere
VAR Reactive power in Volt Ampere
Hz Frequency
PE Power factor. The ratio between active power

and apparent power.
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Harmonics Measurements

Harmonics are periodic distortions of voltage, current, or
power sine waves. A waveform can be considered a
combination of various sinewaves with different
frequencies and magnitudes. The contribution of each
component to the full signal is measured.

Harmonics power distribution systems are often caused
by non-linear loads such as switched mode DC power
supplies in computers, TVs, and adjustable speed motor
drives. Harmonics can cause transformers, conductors,
and motors to overheat.

In the Harmonics function, the Test Tool measures
harmonics to the 51 Related data such as DC
components, THD (Total Harmonic Distortion), and
K factor are measured.

You can display the harmonics of:

e Voltage measurements on Input A

e  Current measurements on Input B

e Power measurements calculated from Voltage
measurements on Input A and Current
measurements on Input B.

38

In the Harmonics mode the Test Tool always uses the
AUTO mode. The vertical sensitivity range and the time
base range are automatically adjusted to the most
suitable range for the applied input signal. The ranging

keys (M9 / &3 / B&) and are locked.

Input A is forced to measure voltage. Input B is forced to
measure current.

To make harmonics measurements:
1. Push(rz_ ] to select the harmonics display.

2. Push to toggle between the voltage, current or
power readings.

3. Push to turn on the cursor.

When the harmonics display with voltage measurements
is selected, the screen shows as in Table 6. For
harmonics display when current measurements are
selected, see Table 7. For harmonics display when watts
measurements are selected, see Table 8.
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Table 6. Harmonics Voltage Measurements

Readout Description
01/01/2016 08:48:06
e rmsV AC Voltage AC value on channel A
A 2 14 i 1 {,",'\f 2.8 THD %f THD is the amount of harmonics in a signal as a percentage
of the total RMS value (THDY%r) or as a percentage of the
3 150.0 Hz 0.56 %f THD %f fundamental (THD%). It is a measure of the degree to which
1.2 V 122 Deg a waveform deviates from a purely sinusoidal form. 0%

indicates that there is no distortion. You can select THD%r or
THD%f in the Settings menu ((F3_ ).

The harmonics component as selected with the cursor. Use
NI (3) @D to move the cursor. In the example screen this is the third
%t harmonic. The values to the right of this number will change
when the cursor is moved to another harmonic component.

\% Voltage of the harmonic component as selected by the cursor.

The amount of the selected harmonic component in the

e of voltage signal as a percentage of the total RMS value
- . . . - (THD%r) or as a percentage of the fundamental (THD%f). You
DC 100V/div 20ms/div Trig:A 2A/div DC H :
e m i Frrr can select %r or %f in the Settings menu ((F3_)).
(] ON
hxv29.eps Deg The phase angle between the harmonic component and the

fundamental voltage.

39



123B/124B/125B
Users Manual

Table 7. Harmonics Current Measurements

01/01/2016 08:50:35

A\
B rms 147 THD %f
2 l45 AN, 36.8 KF
3 150.0 Hz 92.2 %f
1.265 A 132 Deg
»
100
%f
50
N .|.‘.|II|||I..|||I P P
E] 13 17 21 25 29 33 37 41 45 49
[ADC  100V/div 20ms/div Trig:A I 2a/div DC [(

hxv30.ep

Readout

Description

Rms AAc

Current AC value on channel A

THD %f

THD is the amount of harmonics in a signal as a percentage
of the total RMS value (THD%r) or as a percentage of the
fundamental (THD%f). It is a measure of the degree to which
a waveform deviates from a purely sinusoidal form. 0 %
indicates that there is no distortion. You can select THD%r or
THD%f in the Settings menu (F1__)).

KF

K-Factor indicates the losses in transformers due to harmonic
currents.

Nr (3)

The harmonics component as selected with the cursor. Use
@D to move the cursor. In the example screen this is the third
harmonic. The values to the right of this number will change
when the cursor is moved to another harmonic component.

Current of the harmonic component as selected by the cursor.

%f

The amount of the selected harmonic component in the
current signal as a percentage of the total RMS value
(THD%r) or as a percentage of the fundamental (THD%f). You
can select %r or %f in the Settings menu ((F3_ ).

Deg

The phase angle between the harmonic component and the
fundamental current.
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Table 8. Harmonics Power Measurements

01/01/2016 08:52:10 Readout Description
= ftive LR W Active power in Watts
- 281-1 wn, FULL - ) :
KE K-Factor indicates the losses in transformers due to harmonic
150.0 Hz 0.26 %f currents.
- 97 W -169 Deg The harmonics component as selected with the cursor. Use
NI (3) @D to move the cursor. In the example screen this is the third
q|r harmonic. The values to the right of this number will change
100 when the cursor is moved to another harmonic component.
W i W Power of the harmonic component as selected by the cursor.
0
The amount of the selected harmonic component in the
%f current signal as a percentage of the total RMS value
0 (THD%r) or as a percentage of the fundamental (THD%f). You
can select %r or %f in the Settings menu ((F1_ ).
UL B S B ¥ A5 S LS R - S G R
Qoc  100vidiv 20ms/div Trig:h [ 2wdiv o¢ @ Deg The phase angle between the harmonic component and the
I T e e uent
hxv3l.ep
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Zooming Harmonics
If the harmonics bars screen is shown, you can zoom

vertically for a more detailed view. Use &% to zoom in

or zoom out.

The scale at the left side changes when zooming in or
out.

Fieldbus Mode

Fieldbuses are bi-directional, digital, serial control
networks used in process control and industrial
automation.

The Test Tool can indicate the status of the following
aspects of the OSI model Physical Layer:

e Voltage levels (bias, high level, low level)

e  Bit width — baud rate

e Rise and fall time

e Distortion

The Test Tool can show the bus signal waveform in the
Eye-pattern mode, see page 47.

The Test Tool operates in full automatic (ranging and
triggering) mode. Test limits are preset, but can be
changed, see page 47.

For supported bus types and protocols see Table 9.

42

For extended information on Fieldbuses and fieldbus
measurement, see Appendix A of this manual.

Note

To check a suspected cable you can make
resistance measurements and capacitance
measurements using the Scope/Meter mode.

To do fieldbus measurements:

1. Push ED to open the MENU.

2. Use 883 {g highlight BUSHEALTH.

3. Push to open the BUS HEALTH menu.
4. Use &8 tg highlight the bus type.

Select Userl or User2 to create a customized set of
limits to test nonstandard bus systems. See page 48
for information about how to set the test limits.

Default settings are RS232 for Userl and Foundation
Fieldbus H1 for User2.

5. Push to make the change.

For bus types with additional options, a secondary
menu is available. Use &3&d o highlight the option
and to make the change.

An example of the screen is shown in Table 10.

6. Connect the inputs as shown in Figure 8, setup 4.
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hxv32.eps
Use the BB120 Banana-to-BNC Adapter to connect a
BNC cable for bus measurements.

You can use the optional BHT190 Bushealth Test
adapter to easily connect the probe tip to a bus that
uses a DB9, RJ-45, or a M12 connector.

Table 9. Bus Measurement Inputs

Input Advi
Bus Subtype dvised
A B Probe
AS-i X - | STL120
CAN X X |STL120
Interbus S | RS-422 X - | VP41
DeviceNet X X |STL120
RS-232 X - | STL120
Modbus
RS-485 X x |[STL120
Foundation
fieldbus H1 X - | STL120
DP/RS-485 X X |STL120
Profibus
PA/31.25 kBit/s X - | STL120
RS-232 X - | STL120
RS-485 X x |STL120
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How to Read the Screen

The bus test screen shows the status of the various signal
properties. To open, go the main screen and push (F3__J.
Information is represented in four columns, see Table 10.

Table 10. Field Bus Test Screen

01/01/2016 09:24:11

IQHE\IQIIQI

BUS RS-232 EIA-232

Activity: @ O @ LowLIMITHIGH

V-Level High (@) 83 3.0 15.0V

V-Level Low -8.3 -15.0 -3.0v

Datal 104.50 N/A N/Aus

Data Baud 9566 bps

Fall 1.3 N/A 27.0%

Distortion
Jitter

Distortion
Overshoot

0.5 N/A 5.0%

0.0 N/A N/A%

o
v
v
Rise (V) 16 NA  27.0%
o
©
o

Y DC 2Vjdiv 50us/div Trig:A T
Setup
Limits

hxv33.eps

Item Description

A | Signal property under test, for example, VHigh. Rows show each
signal property and corresponding data. See Table 11 for a description
of the signal properties for the bus types.

B |Status indicator. See Table 12 for a description of the indicators.

c | Most recent measurement value, for example, 3.5 V.
indicates that no reading is available
oL indicates that the signal is out of the measurement range

(overload)
D |Used low (LOW) and high (HIGH) test limits (LIMIT), for example 18.5

31.6V.

LIMIT * The * indicates that one or more of the limits are not set to
the default value.

N/A The limit does Not Apply to this bus type.
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Table 11. Test Signal Properties

Property Explanation Property Explanation
VBias Bias voltage CAN-Rec. L CAN-recessive low level voltage
CAN-Rec. H-L \C/:c,:g;:cessive high to low level V High High level voltage
CAN-Rec. H CAN-recessive high level voltage Vpk-pk Peak to peak voltage
V-Level High-Bias High level to bias level voltage V Low Low level voltage
V-Level Bias-Low Bias level to low level voltage V-Level pk-pk Peak to peak voltage
CAN-DOM. H-L \(/:;Algglominant high to low level V-level high High level voltage
CAN-DOM. H CAN-dominant high level voltage V-level low Low level voltage
CAN-DOM. L CAN-dominant low level voltage
Data [l Bit width Data Baud Baud rate
Rise Rise time as % of bit width
Fall Fall time as % of bit width

Distortion Jitter

Jitter distortion

Distortion Amplitude

Amplitude distortion (AS-i bus)

Distortion Overshoot

Signal distortion, over- and
undershoot
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Table 12. Bus Test Screen Indicators

Indicator Description
Bus activity indicators
Bus activity indicator 1:
@ (filled) voltage measured
O (open) no voltage measured
Bus activity indicators 2 and 3:
O O (both open) no activity
* % (blinking) activity
@ Busy, the Test Tool is measuring/processing data.
S No reading available.
(/) Test OK. Measurement results are within 80% of allowable range, see Figure 12.
Warning. Measurement results are between 80% and 100% of allowable range, see Figure 12.
(%) Test failed. Measurement results are out of allowable range, see Figure 12.
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Figure 12 shows the bus health indicator boundaries. The L i e A laantsl
high level voltage of a bus must be between +3.0 V (MIN)
and +15.0 V (MAX). Depending on the measurement =
result, the displayed indicator will be:
Q Result is between 4.2 and 13.8V. (10 % of
12V=12V)
Result is between 3 V and 4.2 V, or between e B
13.8 Vand 15 V.
%) Resultis <3V or>15 V. I
LB
hxv34.eps

i i 1 [ARbS 1v/div 2ms/div Trig:A T
Figure 12. Bus Health Indicator Boundaries m-
Screen

How to View the Bus Waveform Screen po—
To view the waveform eye pattern of the bus voltage: 3. Push to freeze the screen. Push again to
clear the persistence waveform and restart the

1. Push(F3_). The screen shows the eye pattern. The waveform eye pattern.

screen shows the waveforms of one bit time
triggered on a positive, as well as, on a negative
edge in persistence mode.

2. Push to clear the persisted waveforms and
restart to show the waveform.
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Test Limits

The test limits apply to the selected bus type. To change
the test limits:

1. Push @& to open the MENU.

2. Use &8 tg highlight BUSHEALTH.

3. Push to open the BUS HEALTH menu.
4. Use 88D tg highlight the bus type.

Select Userl or User2 to create a customized set of
limits to test nonstandard bus systems.

Default settings are RS232 for Userl and Foundation
Fieldbus H1 for User2.

5. Push to make the change.

6. From the BUSHEALTH main screen, push to
open the SETUP LIMITS menu. The header shows
the bus type.

7. Use @D to highlight the property for the limit.

Note
Use to set all limits to the default setting.

48

1609:24:11

BUS User 1

Manual

BUSHEALTH SETUP LIMITS

Low High Warning
V-Level High 0.140V 0.225V 10.0%
V-Level Low -0.140V 0.023v 10.0%
V-Level Vpk-pk 0.510V N/A 10.0%
Data[l N/A N/A 10.0%
Rise N/A 30ns 10.0%
Fall N/A 30ns 10.0%
Distortion Jitter N/A 40ns 10.0%
Distortion Overshoot N/A 10% 10.0%

(A 1Vv/div 10ms/div Trig:A I
Default Done

hxv36.eps
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8.

Edit the limit.
201609:24:11 Manual
BUS User 1
BUSHEALTH SETUP LIMITS
Low High Warning
V-Level High 0.140V 0.225v 10.0%
V-Level Low -0.140V 0.023Vv 10.0%
V-Level Vpk-pk 0.510vV N/A 10.0%
Dataf], N/A N/A 10.0%
Rise N/A 30ns 10.0%
Fall N/A 30ns 10.0%
Distortion Jitter N/A 40ns 10.0%
Distortion Overshoot N/A 10% 10.0%
Setting:
13 4.5 6
7890
AR 1Vidiv Sms/div Trig:A [
Select Backspace Done
hxv37.eps

An asterisk (*) in the SETUP LIMITS screen

indicates that a signal property has limits that differ

from the default

setting.

10.

Push to select N/A if a limit should not be
involved in the test.

Push to accept the limits and return to the test
screen.

In the test screen the text LIMIT will be followed by
an * if any of the limits is not the default limit.
Note

Changed limits persist until a new change is
made or the Test Tool is reset.

Recorder Mode
The Test Tool offers recording and logging functionality:

Meter Recorder to log meter readings over a long
period of time.

Scope Recorder to continuously log waveforms for a
long period of time without time gaps (as is the case
in Scope and Meter mode).
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The Meter Recorder makes the Test Tool act as a
paperless recorder that collects a series of parameter
measurements over time and shows the result as a graph
or a trend-line on screen. This is most useful to
understand the change of individual parameters over time
or the influence of environmental changes like
temperature over time.

The Scope Recorder captures waveforms. The applied
input voltage is registered over time and the resulting
waveform is stored in a long memory record. This can be
used to capture intermittent problems. Deviations from
the original signal are stored as events that can be easily
viewed after recording without the need to check all
information.

Start and Stop Meter Recording
Before you record, apply a stable signal to input A and B.

To set the parameters for recording:
1. Push to open the Recorder button bar.

2. Push to open the RECORDING SETTINGS
menu.

50

3.
4.

RECORDING SETTINGS

Memory

W Internal

0O SD Card
Mode

B Meter Recording

O Scope Recording
Interval

B Default

O Interval Time

0.5 seconds

Event Threshold

W Off

O Set Threshold

Stop On
W Set Duration

O Max Duration
30 minutes

hxv38.eps

Use &€ 1o highlight Set Duration.

Push to open the RECORDER SETTINGS >
DURATION menu.

hxv39.eps
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5. Use ®€2QP and to enter the time in hours
and minutes.

Events are used to determine how often the
measured reading deviates from the initial reading
when recording starts. It is easy to see the time of a
deviation when you view the recording after it stops.

Use 883 1o highlight Set Threshold.

Push and use E3€2 and to enter the
percentage deviation for meter readings.

8. Use E3&D 1t highlight the memory type for recording
as either the internal memory of the Test Tool or an
SD memory card.

9. Push to accept the memory location.

10. Push when done.

11. To start or stop a recording, push or(Fa_ ).

The Test Tool continuously logs all readings to memory
and displays these as graphs. When both input A and
input B are on, the upper graph is input A.

Note

The Test Tool beeps when an event occurs. If
no event is specified, a beep happens when a
new minimum or maximum value is detected.

01/01/2016 10:11:16

£ 1EEMAX 217.1V~

A 2 1 6 4 IMS 101057 Ay G 2167V~

RV o vy 216.1v~

10102MAX  2.35A~

2 3 0 rms 0057 puG 2.13A~

n AN, 100826 MIN 0.46A~

0 Events
225.0v

210.0v

4.000A

T e

30s 120s

Recording
Settings

hxv40.eps

The Recorder shows a graph derived from the MAIN
readings.

The other readings show the average (AVG), the
minimum (MIN), and the maximum (MAX) reading since
the Recorder start and the time of the most recent change
of a value.
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Cursor Measurements

Use the cursor to make precise digital measurements on
the plotted graphs. The display shows the measurement
results, the date, and the time at the cursor position. Each
result is a maximum and a minimum measurement.

To use cursors:

1. Push to stop the graph update and freeze the
screen.

Push to open the RECORDING VIEW menu.
Use &8 1o highlight Cursor On.

Push to accept the change.

Push to exit the menu.

Use @B to move the cursors.

I T o
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01/01/2016 10:19:01

max 216.7V
MmN 216.7V
max  0.48AN
0.46AN.

MIN

0 Events )
225.0v .

210.0v

4.000A

Eel

30s 120s

Recording View
Settings

hxv41.eps

The readings show a minimum and maximum value.
These are the minimum and maximum values of the
readings for the time period that represents one pixel on
the display.



Industrial ScopeMeter®
Recorder Mode

Zoom In/Out on Logged Meter Data

By default, the display shows a compressed view of all
the data with minimum and maximum pairs for the interval
that corresponds with one pixel on the display.

To view uncompressed data in the normal view:

1. Push to open the RECORDING VIEW menu.
2. Use 8% io highlight View Normal.

3. Press to accept the change.

To zoom in or zoom out on the logged data in normal
view, push EEE8. This button is a rocker switch. Use the
left (s) end to zoom in. Use the right end (ns) to zoom out.
When a cursor is on, zoom is centered on the area
around the cursor.

Events

Deviations from the initial readings specified in the
Recorder Settings menu as a percentage, are marked as
events.

To jump between the start of discrete events:
1. Push to select Events < >.

2. Use @D to jump between events. The readings on
the top positions will mark the value at the start of the
event.

Scope Record Mode

The Scope Record mode shows all the waveform data as
a long waveform of each active input. This display mode
can be used to show intermittent events. Because of the
deep memory, recording can be done for a long period.
The Test Tool stores 1 sample/channel for each sample
time. Defining event thresholds allows you to quickly view
details of the signal that deviate from the normal signal.

Cursor Measurements, Zoom, and Events are available in
the Scope Record mode.

Before you record, apply a stable signal to input A and
input B.

To set the parameters for Scope Record:
1. Push to open the Recorder button bar.

2. Push to open the RECORDING SETTINGS
menu.

Use 8€3 to highlight Scope Recording.
Push to accept the change.

Use 8€3 to highlight Set Duration.

Push to open the DURATION menu.

o o & W
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10.

11.
12.

54

hxv39.eps

Use @ and to set the time.

Events are used to determine how often a waveform
deviates from the initial waveform when recording
starts. It is easy to see the time of a deviation when
you view the recording after it stops.

Use &€ 1o highlight Threshold.

Push and use & and to set the
percentage of deviation for time (relative to 1 period)
and the amplitude deviation (relative to peak-to-peak)
for waveforms. Threshold can be used for signals up
to 10 kHz.

Use 883 o highlight the memory type for recording
as either the internal memory of the Test Tool or an
SD memory card.

Push to accept the memory location.

Push when done.

13.

To start or stop a recording, push or(Fa_].

The Test Tool continuously logs all data to memory.
While recording, the display does not update since all
the processing capacity is needed for recording.

Note
The Test Tool beeps when an event occurs.

01/01/2016 09:10:54 Manual

Start: 01/01/2016 09:07:46
End: 01/01/2016 09:08:10

Start: 01/01/2016 09:07:46
End: 01/01/2016 09:08:10

1Events |

Y bc 100Vv/div
Recording
Settings

hxv42.eps
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Save and Recall Data Sets

The Test Tool has 20 internal data memory locations. In
each memory location you can save a data set in Scope
and Meter mode.

A data set consists of the screen data, the waveform
data, and the Test Tool setup.

To save a data set:
1. Push @D to open the menu.
2. Push to open the SAVE menu.

Screen+Setup+Data
Save as >

Sequence Number
Saved at: 01.01.2016 09:10

hxv43.eps

3. Push to toggle between save to Internal
memory or SD Card memory.

4. Use 88D tg highlight Save as....

5. Push open the Save as menu. Use this menu
to name the data set.

You can change the name or save the data set to the

default name.

To change the name of the data set:

1. Use DB and (Fr ] to select the characters for
the name. is the backspace to redo a
character. toggles between upper case and
lower case characters.

2. Push to accept the name and exit the menu.

As an option, a sequence number can be set for the
stored data set. The number determines the position in
the test sequence.

To change the sequence number:
1. Use &8 1 highlight Sequence Number.
2. Push open the Sequence menu.

3. Use DB and (7 ) to select the characters for
the sequence number. You can also select None as
the option for sequence number.

4. Push to accept the number and exit the menu.
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If no free memory locations are available, a message
pops up for you to overwrite the oldest data set.

To continue:

1. Push to cancel the overwrite to the oldest data
set. You must delete one or more memory locations
and then save again. See Data Set Management for
more information.

2. Push to overwrite the oldest data set.

Test Sequence

Use test sequences to set up the Test Tool for the most
often-used settings or a sequence of frequent tests.

To recall a setting marked with a test sequence number:
1. Push to open the menu.
2. Push(F_)to open the TEST SEQUENCE menu.

3. Use B8 { highlight the setup. The selected test
sequence number is automatically the next number
after a previously selected number and helps you do

a sequence of tests. No cursor keys need to be used.

4. Push to accept the setup.

56

09:21:30
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TEST SEQUENCE
01 Testl

[ DC 1v/div 10ms/div Trig:A I

Internal
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Only the data sets stored as a test sequence number
are visible in the TEST SEQUENCE menu. Other
data sets are visible when you select (Recall).
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Setting Recall
To recall a setting:

1.
2.
3.

Push @& to open the menu.

Push to open the RECALL MEMORY menu.

When an SD card in installed, use to toggle
between Internal or SD card memory.

Use E3&D (o highlight the setting.
Push to accept the setting.

Data Set Management
You can copy, move, rename, and delete a data set.

To manage the data set:

1.
2.
3.

Push (& to open the menu.
Push to open the MEMORY menu.

When an SD card in installed, use to toggle
between Internal or SD card memory.

Use &€ 1o highlight the memory location.

Push to open the Action button bar. Use the
corresponding function key for the copy, move,
rename, and delete actions.
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Waveform Comparison

Use Recall to easily compare the A and B waveforms with
previously measured waveforms. You can compare a
waveform of one phase with a waveform of another
phase or compare with a previously measured waveform
on the same test point.

To recall a reference waveform:
1. Push @D to open the menu.
2. Push to open the RECALL MEMORY menu.

3. When an SD card in installed, use to toggle
between Internal or SD card memory.

4. Push to select the Setup and Waveform menu.
5. Use &8 (g highlight the memory location.

6. Push to select the Setup and reference
waveform.

The reference waveform shows on the screen as
gray. The reference waveform remains on screen
until a setting, such as auto/manual, attenuation, or
timebase, is changed.
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Communication
The Test Tool can communicate with:

e PC or laptop that uses FlukeView® ScopeMeter®
software with an optical cable or wireless interface

e Tablet or smartphone using Fluke Connect with WiFi
interface

Optical Interface

Connect the Test Tool to a computer with a wired
connection that uses FlukeView® ScopeMeter® software
for Windows®. Use the Optically Isolated USB
Adapter/Cable (OC4USB) to connect a computer to the
OPTICAL PORT of the Test Tool.

For more information about FlukeView® ScopeMeter®
software, see the FlukeView documentation.

Wireless Interface

You can connect the Test Tool with a WiFi USB Adapter
to a computer, tablet, or smartphone that has a wireless
LAN interface.

To support wireless communication the Test Tool has a
port that can be used to insert a WiFi USB adapter. The
USB port is behind the battery door. See Figure 13.

hxv52.eps

Figure 13. WiFi USB Adapter

The battery door must be closed to operate the USB port.
A small angled connector is delivered with all versions of
the Test Tool to connect the adapter to the connector
behind the battery door.
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A\ Caution

Do not use the USB port to directly
communicate with an external device.

To set up the Test Tool for use with a wireless
connection:

1.

N oo g M w D

60

Push (3) + to turn on the WiFi. & shows in the
Information area.

For the first-time setup, push to open the Menu.
Use E3&D (o highlight USER OPTIONS.

Push to open the USER OPTIONS menu.
Use &8 1o highlight Information.

Push to open the INFORMATION menu.
Push to open the WiFi Settings menu.

The menu shows:

WiFi name. The SSID is used to detect the Test Tool
WiFi.
IP Address. Additional information about the

connection and not required to establish a
connection.

Push (3] + to turn off WiFi. disappears from the
top of the screen in the Information area.
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Maintenance

This section covers basic maintenance procedures that
the user can do. For complete service, disassembly,

repair, and calibration information, see the Service
Manual at www.fluke.com.

A/ Warning

To prevent personal injury and for safe
operation of the Product:

e Have an approved technician repair the

Product.
e Use only specified replacement parts.

e Before carrying out any maintenance,
carefully read the safety information at
the beginning of this manual.

e Do not operate the Product with covers

removed or the case open. Hazardous
voltage exposure is possible.

e Remove the input signals before you
clean the Product.

How to Clean

Clean the Test Tool with a damp cloth and a mild soap.
Do not use abrasives, solvents, or alcohol. These may
damage the text on the Test Tool.

Storage

If you store the Test Tool for an extended period of time,
charge the Lithium-ion batteries before storage.

Battery Replacement

AA Warning

To prevent possible electrical shock, fire, or

personal injury and for safe operation and

maintenance of the Product:

e Batteries contain hazardous chemicals
that can cause burns or explode. If
exposure to chemicals occurs, clean
with water and get medical aid.

e Use only the Fluke BP290 as a
replacement battery.

e Do not disassemble the battery.

e Repair the Product before use if the
battery leaks.

e Use only Fluke approved power adapters
to charge the battery.

e Do not short the battery terminals
together.
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e Do not disassemble or crush battery
cells and battery packs.

e Do not keep cells or batteries in a
container where the terminals can be
shorted.

e Do not put battery cells and battery
packs near heat or fire. Do not put in
sunlight.

To avoid loss of data, do one of the following before you
remove the battery pack:

e  Store the data on a computer or a USB device.
e Connect the power adapter.

To replace the battery pack:
1. Turn off the Test Tool.

2. Remove all probes and test leads
3. Unlock the battery cover.
4

Lift the battery cover and remove it from the Test
Tool.

5. Lift one side of the battery pack and remove it from
the Test Tool.

6. Install a good battery pack.

7. Place the battery cover into position and lock.
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10:1 Scope Probes

The 10:1 voltage probe (VP41) that is supplied with the
Test Tool (varies by model) is always adjusted correctly
and needs no further adjustment. You need to adjust
other 10:1 scope probes for optimal response.

AN Warning

To prevent possible electrical shock, fire, or
personal injury, use the BB120 Banana-to-
BNC adapter (delivered with the Test Tool) to
connect a 10:1 scope probe to the input of
the Test Tool.

To adjust probes:

1. Connect the 10:1 scope probe from the blue input B
jack to the red input A jack.

2. Use the red 4-mm banana adapter (delivered with
the probe) and the banana-to-BNC adapter (BB120).
See Figure 14.

3. Push @ to open the Menu.
4. Use &8 tg highlight USER OPTIONS.
5. Push to open the USER OPTIONS menu.
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Figure 14. 10:1 Scope Probes
6. Use E38D 1o highlight Probe Adjust.

9.

2
3.
4

Push to open the PROBE ADJUST menu.
A square wave appears on the screen.

Adjust the trimmer screw @in the probe housing to
give an optimum square wave.

Push to exit the menu.

Calibration Information

The Test Tool specifications are based on a 1 year
calibration cycle. Recalibration must be done by qualified
personnel. Contact your local Fluke representative for
more information about recalibration.

To find the firmware version and calibration date of your
Test Tool:

1.

Push to open the Menu.

Use &€ {0 highlight USER OPTIONS.

Push to open the USER OPTIONS menu.
Use &€ 1o highlight Information.
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5.

64

Push to open the INFORMATION menu.

The User Information menu screen has information
about the model number with firmware version, the
serial number, the calibration number with latest
calibration date, installed (firmware) options, and
memory usage information.

Push to exit the menu.

Replaceable Parts and Accessories

For complete service, disassembly, repair, and calibration
information, see the Service Manual at www.fluke.com.
Table 13 is a list of user-replaceable parts for the Test
Tool models. To order replacement parts, contact your
nearest service center. Table 14 is a list of optional
accessories. See Figure 1 for an illustration of parts and
accessories.
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Table 13. Replaceable Parts and Accessories

Item (see Figure 1) Description Order Code

@ Fluke Test Tool

® Rechargeable Li-ion Battery Pack BP290

® Switch Mode Power Supply, Adapter/Battery Charger BC430/820
Set of two Shielded Test Leads (Red and Blue), designed for use only with

® the Fluke ScopeMeter® 120 series Test Tool. Set contains the Ground STL120-IV
Lead with Alligator Clip (Black)

® Test Lead Black (for Grounding) TL175

® Hook Clips (red, blue) HC120-II

@ See Table 14

Safety Information + CD-ROM with Users Manuals

® VP41 10:1 Voltage Probe with hook clip and ground lead VPS41

i400s AC Current Clamp i400s

@ USB Angled Adapter UA120B

B WiFi USB Adapter

@3 See Table 14

See Table 14

B See Table 14

See Table 14
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Table 14. Optional Accessories

Item (see Figure 1) Description Order Code
not shown g;zhe%tzge;t Qc':/?f;ecr;ﬁﬁzzfocrts the probe tip to busses that use a BHT190
Software & Cable Carrying Case Kit (Supplied with Fluke 12x/S) SCC 120B
Set contains the following parts:
e  Screen Protector SP120B
not shown «  Magnetic Hanger Fluke-1730-Hanger
e  Soft Carrying Case (13 C120B
e FlukeView® ScopeMeter® Software for Windows® (9 SW90W
@ Banana-to-BNC Adapters (black) BB120-1I (set of two)
&) Soft Carrying Case C120B
Magnetic Hanger Fluke-1730-Hanger
@ FlukeView® ScopeMeter® Software for Windows® SWO0W
Screen Protector SP120B
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Tips
This section is information and tips on how to best use
the Test Tool.

Battery Life

For battery operation, the Test Tool conserves power by
shutting itself down. If you have not pressed a key for at
least 30 minutes, the Test Tool turns itself off
automatically.

Automatic power shutdown will not occur if Record is on,
but the backlight will dim. Recording continues if the
battery is low. Retention of memories is not jeopardized.

To save battery life without automatic power shutdown
you can use the display AUTO-off option. The display
turns off after the selected time (30 seconds or 5
minutes).

Note

If the power adapter is connected, automatic
power shutdown and the display AUTO-off
function is disabled.

Power Off Timer

By default, the power off timer is set to 30 minutes after the
last key press. To change the time to 5 minutes or turn off:

1.

2
3
4.
5

o

Push (& to open the Menu.

Use E3€D {0 highlight USER OPTIONS.

Push to open the USER OPTIONS menu.
Use &€ to highlight Battery Save Options.

Push to open the USER > BATTERY SAVE
menu.

Use &€ 1o highlight the preference.

Push to accept the change and exit the menu.
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Autoset Options

On delivery or after a reset, the Autoset function captures
waveforms >15 Hz and sets the input coupling to DC.

Note

Setting the Auto Set adjust to 1 Hz slows down
the Auto Set response. The display shows
LF-AUTO.

To configure Auto Set for capturing slow waveforms down
to 1 Hz:

Push & to open the Menu.

Use &€ {0 highlight USER OPTIONS.

Push to open the USER OPTIONS menu.
Use B3&B (o highlight Autoset Settings.

Push to open the USER > AUTOSET menu.
Use &€ (g highlight Search For Signals >1 Hz.

o o M w N P

7. Push to accept the change and exit the menu.

To configure Autoset to maintain the actual input coupling
(AC or DC), continue from step 5 above:

6. Use 83€D {o highlight Couplings Unchanged.
7. Push to accept the change and exit the menu.
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Grounding Guidelines

A Warning

To prevent possible electrical shock, fire, or
personal injury, use only one COM (common)
connection ¢ or ensure that all connections
to COM 6 are at the same potential.

Incorrect grounding can cause problems. Use these
guidelines for proper grounding:

Use the short ground leads when measuring DC or
AC signals on input A and input B. See Figure 8, item
4 on page 17.

Use the unshielded black ground lead to COM
(common) for Ohm (), Continuity, Diode, and
Capacitance measurements. See Figure 7, item 1 on
page 16.

Use of the unshielded ground lead is also possible for
single or dual input measurements for waveforms with
a frequency up to 1 MHz. This may add some hum or
noise to the waveform display due to the unshielded
ground lead.
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Specifications
Dual Input Oscilloscope
Vertical
Frequency Response
DC Coupled

without probes and test leads
(with BB120)

125B, 124B ...cooiiieeicceee e DC to 40 MHz (-3 dB)
123B..iiice DC to 20 MHz (-3 dB)
with STL120-1V 1:1 shielded test leads........... DC to 12.5 MHz (-3 dB) / DC to 20 MHz (-6 dB)
with VP41 10:1 probe
125B, 124B ....ccveiieieiieeee e DC to 40 MHz (-3 dB)

123B (optional accessory)
AC Coupled (LF roll off):
without probes and test leads .

DC to 20 MHz (-3 dB)

....<10 Hz (-3 dB)

With STL120-IV.c.eeiiiieiieieeeeeeee e <10 Hz (-3 dB)
With VP41 10:1 Probe .......cccocvveiviieeiieeeeee, <10 Hz (-3 dB)
Rise Time, excluding probes, test leads............. <8.75ns
Input Impedance
without probes and test leads ............cccceevneene 1 MQ//20 pF
With BBL120 .....cviiiiiiiieeiesieeeie e 1 MQ//24 pF
WIth STLL20 ..o 1 MQ//230 pF
with VP41 10:1 Probe . ....5 MQ//15.5 pF
SENSITIVITY c.vvveeiiee e 5 mV to 200 V/div
Analog Bandwidth Limiter...........cccccevviininninnene 10 kHz

Display Modes
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Max. Input Voltage A and B
direct, with test leads, or with VP41 Probe ......... 600 Vrms Cat IV, 750 Vrms maximum voltage.
With BBL120.......coiiiiiiiiiieeiieeee e 600 Vrms
(For detailed specifications, see Safety, Figure 15 and Figure 16.)

Max. Floating Voltage, from any
terminal to ground ...........ccccooiiiiiiniie e, 600 Vrms Cat IV, 750 Vrms up to 400 Hz

Vertical Accuracy... ...2(1 % + 0.05 range/div)

Max. Vertical MOVE..........cccoevviiiieniciiecnie e +5 divisions
Horizontal
SCOPE MOAES.....oieiiiiiiiiiiciiee e Normal, Single, Roll
Ranges
Normal:
Equivalent sampling
125B, 124B.. ...10 ns to 500 ns/div

123B...ciiciie 20 ns to 500 ns/div
Real time sampling .........cccccoveiiiieriiiiicieee 1 us to 5 s/div
Single (real time)........cccocoevieniciiieen 1 us to 5 s/div
Roll (real time)........ccovvviieniiiicicee e 1s to 60 s/div
Sampling Rate (for both channels simultaneously)
Equivalent sampling (repetitive signals).............. up to 4 GS/s
Real time sampling
1 US 10 60 S/AIV.eeeiiiiiiiiiieiieeeeriee e 40 MS/s

Time Base Accuracy

Equivalent sampling ...2(0.4 % + 0.025 time/div)

Real time sampling ........cccccoeviiiieiieniecnee e +(0.1 % + 0.025 time/div)
Glitch Detection ...........cccvceviiiiiiiiciecieee e, 225 ns @ 20 ns to 60 s/div
Horizontal MOVE ..o 12 divisions, trigger point can be positioned anywhere across the screen
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Trigger
Screen Update ........cccoovieiiiiiieneeeee e Free Run, On Trigger
SOUICE ...t AB
Sensitivity A and B
@ DCtOSMHZ...cooieeeeeeeeceee e, 0.5 divisions or 5 mV
@ 40 MHz
125B, 124B ..o 1.5 divisions
123B..i 4 divisions
@ 60 MHz
125B, 124B ...ccooveveveiviiiieeiieiiieiatv e 4 divisions
123B i NA
SIOPE. ettt Positive, Negative
Advanced Scope Functions
Display Modes
NOIMAL ... Captures up to 25 ns glitches and displays analog-like persistence waveform.
SMOOth ... Suppresses noise from a waveform.
Envelope Records and displays the minimum and maximum of waveforms over time.

Auto Set (Connect-and-View™)

Continuous fully automatic adjustments of amplitude, time base, trigger levels, trigger gap, and hold-off. Manual override by user
adjustment of amplitude, time base, or trigger level.

Dual Input Meter
The accuracy of all measurements is within (% of reading + number of counts) from 18 °C to 28 °C.

Add 0.1x (specific accuracy) for each °C below 18 °C or above 28 °C. For voltage measurements with 10:1 probe, add probe uncertainty
+1 %. More than one waveform period must be visible on the screen.
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Input A and Input B
DC Voltage (VDC)

RANGES. ..o 500 mV, 5V, 50V, 500 V, 750 V
ACCUTACY ..ttt +(0.5 % + 5 counts)
Normal Mode Rejection (SMR).........ccccevevineene >60 dB @ 50 or 60 Hz 0.1 %
Common Mode Rejection (CMRR) .........c.cceueee. >100 dB @ DC
>60 dB @ 50, 60, or 400 Hz
Full Scale Reading..........cccccevviiiicniciiiciiicies 5000 counts
True RMS Voltages (VAC and VAC+DC)
R 13 o L= 500 mV, 5V, 50 V, 500 V, 750 V
Accuracy for 5 to 100 % of range
DC coupled
DC to 60 Hz (VACHDC) ......eeviieeeiiiieennnns +(1 % + 10 counts)
1 Hz1t0 60 HZ (VAC) ...eeeiiiiiieeieeeiiee e +(1 % + 10 counts)
AC or DC coupled
60 HZ t0 20 KHZ ..o (2.5 % + 15 counts)
20KHZt0 L MHZ ..o +(5 % + 20 counts)
1MHzto 5MHz........ ...1(10 % + 25 counts)
5MHZ t0 125 MHZ ...ooovviiiiiieeceeeiee +(30 % + 25 counts)
5 MHz to 20 MHz
(without test leads or probes) ................... +(30 % + 25 counts)
AC coupled with 1:1 (shielded) test leads
60 Hz (6 Hz with 10:1 probe).................... -1.5%
50 Hz (5 Hz with 10:1 probe)..........cccc..... 2%
33 Hz (3.3 Hz with 10:1 probe)................. 5%
10 Hz (1 Hz with 10:1 probe).......c.cccccuee. -30 %
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Note
For the total accuracy for AC coupled, add the derating values specified in the
table to the table of AC or DC coupled.
DC Rejection (only VAC)......ccccveviiiveiniieeiiieeene >50 dB
Common Mode Rejection (CMRR) ...........ccevee.. >100dB @ DC
>60 dB @ 50, 60, or 400 Hz
Full Scale Reading .........ccccevverniriiiienienieneee 5000 counts, reading is independent of any signal crest factor.
Peak
MOGES. ...ttt Max peak, Min peak, or pk-to-pk
RENGES ... 500 mV, 5V, 50V, 500 V, 2200 V
Accuracy
Max peak or Min peak..........ccccceviviieeiiiirennns 5 % of full scale
Peak-to-Peak ..........ccooveviiiiiiii e 10 % of full scale
Full Scale Reading .........ccccevcveineiiiiienienicsiee 500 counts
Frequency (Hz)
Ranges
125B, 124B ...oooviiiiieiieee e 1 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz,1 MHz, 10 MHz, and 70 MHz

........... 15 Hz (1 Hz) to 50 MHz

....1 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz,1 MHz, 10 MHz, and 50 MHz
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Accuracy
125B, 124B
@1HZOLIMHZ oo +(0.5 % + 2 counts)
@ 1t0 10 MHZ..cooiiiiiiieiieeec +(1.0 % + 2 counts)
@ 10t0 70 MHZ ..o +(2.5 % + 2 counts)
123B
@1HZOLIMHZ oo +(0.5 % + 2 counts)
@ LtOI0OMHZ. ..o (1.0 % + 2 counts)
@ 10t0 50 MHZ....cooiiiiiiiiieeee e (2.5 % + 2 counts)
(50 MHz in Autorange)
Full Scale Reading.........ccccvevviviienicniiciecieene 10 000 counts
RPM
MaX reading .......cccvveiiiiiiiiiienie e 50.00 kRPM
ACCUTACY ...ttt +(0.5 % + 2 counts)
Duty Cycle (PULSE)
RANGE ..o 2 % to 98 %
Frequency Range in Continuous Autoset........... 15 Hz (1 Hz) to 30 MHz
Accuracy (Logic or Pulse waveforms)
@ 1HZOLMHZ oo (0.5 % + 2 counts)
@ 1 MHZt0 10 MHZ ..o +(1.0 % + 2 counts)
Pulse Width (PULSE)
Frequency Range in Continuous Autoset........... 15 Hz (1 Hz) to 30 MHz
Accuracy (Logic or Pulse waveforms)
@ 1HZtOLMHZ oo +(0.5 % + 2 counts)
@ 1MHZt0 10 MHZ ..o +(1.0 % + 2 counts)
Full Scale Reading..........ccccevevieniieiiiciiiiiiens 1000 counts
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Amperes (AMP)

with current clamp

RANGES ...t same as VDC, VAC, VAC+DC, or PEAK

Scale Factors .. .0.1 mV/A, 1 mV/A, 10 mV/A, 100 mV/A, 400 mV/A, 1 V/IA, 10 mV/mA

ACCUTACY ..ottt same as VDC, VAC, VAC+DC, or PEAK (add current clamp uncertainty)
with iFlex clamp

RANGES .....ooiiiiiiiie e 20 A/division

Maximum CUrrent..........cccoeevvvveeeeeeesiiieeeeeees 75 A @ 40 Hz to 300 Hz

Frequency derating: | * F <22 500 A*Hz @ 300 Hz to 3000 Hz
ACCUTACY ..ottt + (1.5 % + 10 counts) @ 40 Hz to 60 Hz

+ (3% + 15 counts) @ 60 Hz to 1000 Hz
+ (6 % + 15 counts) @ 1000 Hz to 3000 Hz

Temperature (TEMP) with optional temperature probe

RANGE.... i 200 °C/div (200 °F/div)

Scale Factor .......ooovviiiiiieicecc e 1 mV/°C and 1 mV/°F

Accuracy ..as VDC (add temp. probe uncertainty)
Decibel (dB)

0 ABV . v

0dBmM (600 € /50 €2) ...oooviriiiiiiiiiiiiiiee e 1 mW referenced to 600 Q or 50 Q

dBon......oeerennene .VDC, VAC, or VAC+DC

Full Scale Reading .........coccovveviiieiiniieciiieenieene 1000 counts
Crest Factor (CREST)

RANGE ..ot 1to 10

ACCUFACY ...ttt +(5 % + 1 count)

Full Scale Reading .........cocovveviieiiniieciieeesieene 90 counts
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Phase
MOUOES ...ttt AtoB,Bto A
RANGE ..o 0 to 359 degrees
Accuracy
SLMHZ o 2 degrees
IMHZtOSMHZ .. 5 degrees
RESOIULION ... 1 degree
Power (125B)
Configurations........cc.eeeveiieiiiie e 1 phase / 3 phase 3 conductor balanced loads (3 phase: fundamental component only,
AUTOSET mode only)
Power Factor (PF).......cccoiiiiiiieieeeeee e ratio between Watts and VA
RANGE .o 0.00 to 1.00
WALL. ... RMS reading of multiplying corresponding samples of input A (volts) and input B
(amperes)
Full Scale reading .........cccoeveeiiiiieiniiieeieees 999 counts
VA Vrms x Arms
Full Scale Reading.. ...999 counts
VA REACHVE (VAR) ... N (VAW
Full Scale Reading........cccocvveiviiieniiicciieee 999 counts
Vpwm
PUIPOSE. ..ottt to measure on pulse width modulated signals, like motor drive inverter outputs
PriNCIPIe ..o readings show the effective voltage based on the average value of samples over a whole
number of periods of the fundamental frequency
ACCUFACY ..veeieiiieeiirie et as Vrms for sinewave signals
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Input A
Ohm (Q)
Ranges
L125B .t 50 Q, 500 Q, 5 kQ, 50 kQ, 500 kQ, 5 MQ, 30 MQ
124B, 123B ..oooeiiiiiiieeeee e 500 Q, 5 kQ, 50 kQ, 500 kQ, 5 MQ, 30 MQ
ACCUTACY ..ottt +(0.6 % + 5 counts)

50 Q £(2 % + 20 counts)
Full Scale Reading:

50 Q05 MO 5000 counts
B0 MO oo 3000 counts
Measurement CUMENt .........cuvvveeeviiiviiienee e 0.5 mA to 50 nA, decreases with increasing ranges
Open Circuit Voltage ..........ccccevevneeiveiniineeiene <4V
Continuity (CONT)
Beep...ooooiiiiiiiie ..<(30 Q15 Q) in 50 Q range
Measurement CUITeNnt .........cccovvevveviieeeiinieesieeene 0.5mA
Detection of ShOrtS ........ccooveeiiiiiiiiccre e >1 ms
Diode
Measurement Voltage
@O0.5 MA .o >2.8V
@OPEN CIFCUIL ...t <4V
ACCUIACY .....iriiiiiiie et +(2 % + 5 counts)
Measurement CUMeNt .........ccevveeeeeiiiiieeeeesiinens 0.5 mA
Polarity .+oninput A, - on COM
Capacitance (CAP)
REANGES ...t 50 nF, 500 nF, 5 uF, 50 uF, 500 uF
ACCUTACY ...t +(2 % + 10 counts)
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Full Scale Reading.........cccccvevviiiieeniciiicnicciees 5000 counts
Measurement CUrrent .........ccooeuvveeeeeeeenniieneeeennn 500 nA to 0.5 mA, increases with increasing ranges
Advanced Meter Functions
Zero Set
Set actual value to reference
Fast/Normal/Smooth
Meter settling time Fast: 1 s @ 1 us to 10 ms/div.
Meter settling time Normal: 2 s @ 1 us to 10 ms/div.
Meter settling time Smooth: 10 s @ 1 ps to 10 ms/div.
AutoHold (on A)

Captures and freezes a stable measurement result. Beeps when stable. AutoHold works on the main meter reading, with thresholds of
1 Vpp for AC signals and 100 mV for DC signals.

Fixed Decimal Point...........ccccoooviiiiiiiinice e with attenuation keys.

Cursor Readout (124B, 125B)
Sources
AB
Single Vertical Line
Average, Min and Max Readout
Average, Min, Max and Time from Start of Readout (in ROLL mode, instrument in HOLD)
Min, Max and Time from Start of Readout (in RECORDER mode, instrument in HOLD)
Harmonics values in POWER QUALITY mode.
Dual Vertical Lines
Peak-Peak, Time Distance and Reciprocal Time Distance Readout
Average, Min, Max and Time Distance Readout (in ROLL mode, instrument in HOLD)
Dual Horizontal Lines
High, Low and Peak-Peak Readout

78



Industrial ScopeMeter®
Specifications

Rise or Fall Time

Transition Time, 0 %-Level and 100 %-Level Readout (Manual or Auto Leveling; Auto Leveling only possible in Single Channel Mode)
Accuracy

As Oscilloscope Accuracy
Recorder

The recorder captures meter readings in Meter Recorder mode or continuously captures waveform samples in Scope Recorder mode. The
information is stored on internal memory or on optional SD card with the 125B or 124B.

The results are displayed as Chart recorder display that plots a graph of min and max values of Meter measurements over time or as a
waveform recorder display that plots all the captured samples.

Meter Readings

Measurement Speed...........cccceevvieiieniiinnieniees maximum 2 measurements/s
Record Size........ocooeiiiiiiiiiiee e 2 M readings for 1 channel (400 MB)
Recorded Time Span ........cccocceevieriienieniieiiees 2 weeks
Maximum number of events..........cccceevcienienns 1024
Waveform record
Maximum sample rate.........cccoccveeriiveeiiiiieenineens 400 K sample/s
Record Size Internal memory 400 M samples
Recorded Time Span internal memory ............... 15 minutes at 500 ps/div
11 hours at 20 ms/div
125B, 124B
Record Size SD card.........ccooeevveeniineennnnne 15 G samples
Recorded Time Span SD card ...........c...... 11 hours at 500 ps/div
14 days at 20 ms/div
Maximum number of events..........cccccceevieniens 64 events on 1 channel
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Power Quality (125B)

REadINGS .. .oiiiiiiieeiiee e Watt, VA, VAR, PF, DPF, Hz
Watt, VA, var ranges (aUt0) .........ccceevuvveerveeennnen. 250 W to 250 MW, 625 MW, 1.56 GW
when selected: total (%r) ......ccovvvriieniieiieiieene +(2 % + 6 counts)
when selected: fundamental (%f)........c.cccceeveene *(4 % + 4 counts)
DPF e 0.00 to 1.00
0.00t0 0.25.. ... not specified
0.2510 0.90.....ciiiiiiieriricee e +0.04
0.90 10 1.00...c.cieiieieri e +0.03
P e 0.00 to 1.00, +0.04
FrequeNnCy range ........cccveeveeeiiiiiiieieceee e 10.0 Hz to 15.0 kHz
40.0 Hz to 70.0 Hz £(0.5 % + 2 counts)
Number of Harmonics ........c.ccccooeviiiiciinccee DCto 51
Readings / Cursor readings (fundamental 40 Hz to 70 Hz)
VIMS T ATMS oo fund. £(3 % + 2 counts) 31st £(5 % + 3 counts), 51st +(15 % + 5 counts)
WAL .. fund. £(5 % + 10 counts) 31st +(10 % + 10 counts), 51st £(30 % + 5 counts)
Frequency of fundamental ............c.cccoeeernine +0.25 Hz
Phase Angle........cccoiiiiieiiiiiece e fund. £3° ... 51st +15°
K-factor (in Amp and Watt) ..........cccceeneennnnnns +10 %
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Field Bus Measurements (125B)

Type Subtype Protocol
AS-i NEN-EN50295
CAN 1ISO-11898
Interbus S RS-422 EIA-422
Modbus RS-232 RS-232/EIA-232
RS-485 RS-485/E1A-485
Foundation Fieldbus H1 61158 type 1, 31.25 kBit
. DP EIA-485
Profibus PA 61158 type 1
RS-232 EIA-232
RS-485 EIA-485
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Miscellaneous
Display
TYPE oo 5.7-inch color active matrix TFT
RESOIULION ... 640 x 480 pixels
Waveform Display
VErtiCal ....oveiiiieeeieie e 10 div of 40 pixels
HOMZONAL ... 12 div of 40 pixels
Power
EXternal.........ccovvoiiiiiiiiciicec via Power Adapter BC430/820
INput Voltage.........eeeiiieeiiiiieeeeeece e 15V DCto 22V DC
POWET ... 4.1 W typical
INPUt CONNECTON ...t 5 mm jack
INterNal......cooviiiiie via Battery Pack BP290
Battery POWET .........cooiiiiiiiieciiiee e Rechargeable Li-lon 10.8 V
Operating TIMEe ......cceeiiiiieiiiee e 7 hours with 50 % backlight brightness
Charging TiMe .......ccoeeeiiiieeiiee e 4 hours with Test Tool turned off, 7 hours with Test Tool turned on
Allowable ambient temperature ...................... 0 °C to 40 °C (32 °F to 104 °F) during charging
Memory
Number of internal Data set Memories................ 20 data sets (each consists of screen, waveforms and setup
SD card slot with optional SD card
WIth MAX SIZE ...ooiiiiiiiiiie e 32 GB for recording, 20 memory locations for saving data sets
Mechanical
SHZB ettt 259 mm x 132 mm x 55 mm (10.2 in x 5.2 in x 2.15 in)
WEIGNT ... 1.4 kg (3.1 Ib) including battery pack

82



Industrial ScopeMeter®

Specifications
Interface
Optically isolated USB to PC/laptop.........c.ccuc.... Transfer screen dumps (bitmaps), settings and data using OC4USB optically isolated
USB adapter/cable, (optional), using FlukeView® ScopeMeter® software for Windows®).
Optional WiFi Adapter ..........ccccovveerieiiecneeninens Fast transfer of screen dumps (bitmaps), settings and data to PC/laptop, tablet,

smartphone, etc. A USB port is provided for attaching the WiFi Adapter. Do not use the
USB port with a cable for safety reasons. The USB port is disabled when the battery door

is open.
Environmental
Environmental ... MIL-PRF-28800F, Class 2
Temperature
Operating and charging...........cccocvevveniieeneeniens 0 °C to 40 °C (32 °F to 104 °F)
Operating ....0°C 10 50 °C (32 °F to 122 °F)
STOTAGE ..ottt -20 °C to 60 °C (-4 °F to 140 °F)
Humidity
Operating
@ 0°C1t010°C (32°F t0 50 °F)..cceevrevrrrrannne. noncondensing
@ 10°Cto 30 °C (50 °F t0 86 °F).....cccvrvennn 95 %
@ 30°Ct040°C (86 °F t0 104 °F)....cccveneenen 75 %
@ 40 °C to 50 °C (104 °F t0 122 °F)............... 45 %
Storage
@ -20°C 10 60 °C (-4 °F t0 140 °F) ....oveuveeneee. noncondensing
Altitude
Operating CAT I 600V .........oeevieieiniieeiiieeeiiennn 3 km (10 000 feet)
Operating CAT IV 600V ......ccoeevivieiniiieeiieee e 2 km (6 600 feet)
(0] 1o [ T OO PP PP PRSP 12 km (40 000 feet)
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VIDration ........ccoooiiiiiiiiiicceec e MIL-PRF-28800F, Class 2
SHOCK .. 30 g maximum

Electromagnetic Compatibility (EMC)

International ...........cooccviiiieiiieiiiieee e IEC 61326-1: Industrial
CISPR 11: Group 1, Class A

Group 1: Equipment has intentionally generated and/or uses conductively-coupled
radio frequency energy that is necessary for the internal function of the equipment
itself.

Class A: Equipment is suitable for use in all establishments other than domestic and
those directly connected to a low-voltage power supply network that supplies
buildings used for domestic purposes. There may be potential difficulties in ensuring
electromagnetic compatibility in other environments due to conducted and radiated
disturbances.

Emissions that exceed the levels required by CISPR 11 can occur when the
equipment is connected to a test object.
Korea (KCC) ..oouvviiieiiieiieiieeic e Class A Equipment (Industrial Broadcasting & Communication Equipment)

Class A: Equipment meets requirements for industrial electromagnetic wave
equipment and the seller or user should take notice of it. This equipment is intended
for use in business environments and not to be used in homes.

USA (FCC) ittt 47 CFR 15 subpart B. This product is considered an exempt device per clause 15.103.
Wireless Radio with Adapter

Frequency Range ..........cccccoovviiiieieeiiiiiieeeeeeee 2412 MHz to 2462 MHz

OULPUL POWET ...t <100 mW
Enclosure Protection...........ccoocevveeeeieeiiiiiieneeee, IP51, ref: EN/IEC60529
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Safety
GENETAL .t IEC 61010-1: Pollution Degree 2
MEASUIEMENL ...t IEC 61010-2-033: CAT IV 600 V / CAT Il 750 V
Max. Input Voltage Input A and B
600 Vrms CAT IV for derating, see Figure 15.

Direct on input or with leads ..........c.cccccovcieiiens

With Banana-to BNC Adapter BB120 ................. 300 Vrms for derating, see Figure 16.

Max. Floating Voltage
from any terminal to ground ............ccccoeeiieeeninen. 600 Vrms Cat IV, 750 Vrms up to 400 Hz

1000 . Maximum CAT IV input voltage vs. frequency
AN -
Max.
Input
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\ (Vrms)
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Figure 15. Max. Input Voltage vs. Frequency for BB120
and STL120-IV

Figure 16. Safe Handling: Max. Voltage Between Test
Tool Reference and Earth Ground
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The Fluke 12xB series, including standard accessories, conforms to the EEC directive 2004/108/EC for EMC immunity, as
defined by EN61326-1: 2006, with the addition of the table below.

Trace disturbance with STL120-IV

Frequency Field strength No visible Disturbance less than
disturbance 10% of full scale
80 MHz to 1 GHz 10 V/m 1 V/div to 200 V/div 500 mV/div
1.4 GHz to 2 GHz 3Vim All ranges -
2 GHz to 2.7 GHz 1V/m All ranges -

(-) = no visible disturbance

Ranges not specified may have a disturbance of >10 % of full scale.
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