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1. Introduction
ThankyouforselectingtheExtechEX650SeriesClampMeter.


TheEX650isafeature‐packedTrueRMSdigitalClampmeterserieswith6000countbacklit

displayandautomaticranging.



MeasureAC/DCvoltage,ACcurrent,DCcurrent(EX655),Inrushcurrent(EX655),Resistance,

Diode,Continuity,Capacitance,Temperature(EX655),Lo‘Z’lowimpedancemode,and

Frequency(EX655).



OtherfunctionsincludeDataHold,Maximum/MinimumMemory,Relativemode,LowPassFilter

(LPF)forVariableFrequencyDrivesignals(EX655),Worklight,NCV(Non‐ContactVolt

Detection),andAutopower‐off.


Thisdeviceisshippedfullytestedandcalibratedand,withproperuse,willprovideyearsof

reliableservice.Pleasevisitourwebsite(www.extech.com)tocheckforthelatestversionofthis

UserGuide,ProductUpdates,ProductRegistration,andCustomerSupport.



Features

 6000countdigitaldisplay

 60segmentanalogbargraphdisplayonEX655model

 LargebacklitLEDdisplay

 TrueRMSACmeasurements

 LoZmodeeliminatesghostvoltagereadingsonnon‐energizedcircuits

 AutoandManualRangemodes

 0.5%DCVaccuracy

 DataHold

 InrushcurrentmodeonEX655model

 Relativemode

 AutoPowerOFF(APO)withdisablefunction

 Temperaturemeasurements(ModelEX655only)withincludedtemperatureprobe

 600AACcurrentmeasurements

 600ADCCurrentMeasurementsonEX655model

 Non‐ContactVoltageDetector

 Visualandaudiblecontinuitymeasurementalert

 Lowbatteryindicator

 Includestestleads,Type‐Ktemperatureprobe(EX655),andthree(3)1.5VAAAbatteries.

 CATIII600V/CATII1000V
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2. SafetyInformation

Toensurethesafeoperationandserviceofthemeter,followtheseinstructionsclosely.Failureto

observewarningscanresultinsevereinjury.

WARNINGS

WARNINGSidentifyhazardousconditionsandactionsthatcouldcauseBODILYHARMorDEATH.

 Whenhandlingtestleadsorprobes,keephandsandfingersbehindthefingerguardsatalltimes.To

avoidelectricalshockdonottouchexposedelectricalwire,connectors,unusedinputterminals,or

circuitsundertest.

 Removetestleadsfromthemeterbeforeopeningthebatterycompartmentormeterhousing.

 UsethemeteronlyasspecifiedinthisUserGuideoraccompanyingQuickStarttoavoidcompromising

theprotectionsprovidedbythemeter.

 Besuretousetheproperterminals,switchpositions,andrangeswhentakingmeasurements.

 Verifythemeter’soperationbymeasuringaknownvoltage.Havethemeterservicedifthemeter

respondsunusuallyoriftherearequestionsregardingthemeter’sfunctionalintegrity.

 Donotapplymorethantheratedvoltage,asmarkedonthemeter,betweenterminalsorbetweenany

terminalandearthground.

 Donotmeasurevoltagesabove1000VDCor750VACbetweenterminalandgroundtopreventelectrical

shockanddamagetotheClampmeter.

 Usecautionworkingwithvoltagesabove30VACRMS,42VACpeak,or60VDC.Thesevoltagesposea

shockhazard.

 Toavoidmisleadingreadingsthatcouldleadtoelectricshockandinjury,replacethebatteriesassoonas

thelowbatteryindicatorisdisplayed.

 Disconnectpowertothecircuitundertestanddischargeallhigh‐voltagecapacitorsbeforetesting

resistance,continuity,diodes,orcapacitance.

 Donotusethemeterinthepresenceofexplosivegasorvapor.

 Toreduceriskoffireorelectricshock,donotusethemeterifitiswetanddonotexposethemeterto

moisture.

 IndividualprotectiveequipmentshouldbeusedifHAZARDOUSLIVEpartsintheinstallationwhere

measurementsaretobecarriedoutcouldbeaccessible.



CAUTIONS

CAUTIONSidentifyconditionsandactionsthatcouldcauseDAMAGEtothemeterorequipment

undertest.Donotexposethemetertoextremesintemperatureorhighhumidity.

 Disconnectthetestleadsfromthetestpointsbeforechangingthepositionofthefunction(rotary)

switch.

 Donotexposethemetertoextremesintemperatureortohighhumidity.

 Neversetthemetertotheresistance,diode,capacitance,micro‐amp,orampfunctionswhen

measuringthevoltageofapowersupplycircuit;thiscouldresultinmeterdamageanddamagetothe

equipmentundertest.
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SafetySymbolsthataretypicallymarkedonmetersandinstructions


Thissymbol,adjacenttoanothersymbol,indicatestheusermustrefertothe

manualoruserguideforfurtherinformation.


Riskofelectricalshock

 Fusesymbol

 Equipmentprotectedbydoubleorreinforcedinsulation


LowBatterysymbol


ConformstoEUdirectives


Donotdiscardthisproductinhouseholdtrash.


ACmeasurement

 DCmeasurement


Earthground



UnsafeVoltageAlert

Whenthemeterdetectsavoltageequaltoorgreaterthan30Voravoltageoverload(OL)inVorLoZmode,

thesymbol isdisplayed.Thissystemwasdesignedtoalerttheuserofapotentiallyhazardousvoltage.

PERIEC1010OVERVOLTAGEINSTALLATIONCATEGORY

OVERVOLTAGECATEGORYI

EquipmentofOVERVOLTAGECATEGORYIisequipmentforconnectiontocircuitsinwhichmeasuresare

takentolimitthetransientover‐voltagestoanappropriatelowlevel.

Note–Examplesincludeprotectedelectroniccircuits.

OVERVOLTAGECATEGORYII

EquipmentofOVERVOLTAGECATEGORYIIisenergy‐consumingequipmenttobesuppliedfromthefixed

installation.

Note–Examplesincludehousehold,office,andlaboratoryappliances.

OVERVOLTAGECATEGORYIII

EquipmentofOVERVOLTAGECATEGORYIIIisequipmentinfixedinstallations.

Note–Examplesincludeswitchesinthefixedinstallationandsomeequipmentforindustrialusewith

permanentconnectiontothefixedinstallation.

OVERVOLTAGECATEGORYIV

EquipmentofOVERVOLTAGECATEGORYIVisforuseattheoriginoftheinstallation.

Note–Examplesincludeelectricitymetersandprimaryover‐currentprotectionequipment
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3. Descriptions


MeterDescription(EX655pictured)

1. Non‐ContactVoltageDetector

2. Clampjaw

3. WorkLightON/OFFbutton

4. NCValertLEDlamp

5. Rotaryfunctionswitch

6. Max‐Minbutton

7. Relative ,DCAZero,andInrushbutton(DCAZero&InrushonEX655only)

8. LCDmulti‐functiondisplaywithbacklighting

9. Positiveinputterminal

10. Common(‐)inputterminal

11. Mode(M)andLPF(lowpassfilter)button(LPFonEX655only)

12. BacklightandHoldbutton

13. JawTrigger

14. WorkLight

Note:Batterycompartmentonbackofmeter





























Fig3‐1METERDESCRIPTION
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DisplayIconDescriptionsforEX650
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Fig3‐2EX650METERDISPLAY

1. Highvoltage

2. Batterystatus

3. Relativemode

4. Autopoweroff

5. Datahold

6. Unitsofmeasure

7. DirectCurrent

8. AlternatingCurrent

9. Diode

10. Continuity

11. Automaticrange

12. LowImpedancemode(LoZ)

13. MaximumandMinimummemory

14. Non‐ContactVoltageDetector

15. LowPassFilter(LPF)

16. Temperatureunits
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DisplayIconDescriptionsforEX655
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Fig3‐3EX655METERDISPLAY

1. Highvoltage

2. Batterystatus

3. Relativemode

4. Autopoweroff

5. Datahold

6. Unitsofmeasure

7. DirectCurrent

8. AlternatingCurrent

9. Diode

10. Continuity

11. Automaticrange

12. LowImpedancemode(LoZ)

13. InrushCurrent(Surge)

14. MaximumandMinimummemory

15. Non‐ContactVoltageDetector

16. LowPassFilter(LPF)

17. Temperatureunits

18. Bargraph
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Push‐ButtonDescriptions

MomentarypressesoftheM(MODE)buttonperformthefunctionsshowninthe

tablebelow.Pressandholdthebuttontoactivate/deactivatetheLowPassFilter

(EX655only). 

Fig.3‐4(a)EX655MODEButtonFunctionTable

SwitchPosition MODE(M)ButtonFunction



ACHzDC

or 

AC DC

Ω   

TEMP oC 
oF

Fig.3‐4(b)EX650MODEButtonFunctionTable

SwitchPosition MODE(M)ButtonFunction



AC DC

AC DC

Ω   

 

Momentarilypresstoaccess/exittheRelativemode.Thismodeofoperationis

onlyavailableforDCvoltage,ACCurrent,Resistance,andCapacitance. 

InDCMode,presstozerothedisplay(EX655only)

WhentheEX655isintheACAmode,pressandholdtoaccesstheInrushmode.



PresstoaccesstheMIN/MAXmode.TheMAXiconwillappearalongwiththe

storedhighestreading.Pressagaintoviewtheminimumreadingstored(MINicon

displayed).Continuetousethebuttoninthismannerasdesired.Pressandhold

thebuttontoexittheMIN/MAXmode.ThismodeofoperationisonlyavailableforAC/DC

Voltage/Current,Resistance,andTemperature.

 

 

Pressandholdthisbuttontoactivate/deactivatetheDataHoldfunction.Momentary

pressesswitchthedisplaybacklightONorOFF.
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Fig3‐5(a)‐FunctionSwitchDescription(EX655)

  

1. LowImpedancemodeforACVoltage

measurements

2. MeterPOWEROFFposition

3. AC/DCVoltageandHzforACV(useMODE

buttontochooseAC,Hz,orDC)

4. Frequencymode

5. Capacitance,Continuity,Diode,

Resistancemodes(useMODEbuttonto

choosemode)

6. Temperaturemode

7. 600µAAC/DCCurrentmode(useMODE

buttontochooseACorDC)

8. AC/DC600ACurrentmode(useMODE

buttontochooseACorDC)

9. Non‐ContactVoltageDetectpositionwith

alertLED



Fig3‐5(b)‐FunctionSwitchDescription(EX650)

  

1. LowImpedancemodeforACVoltage

measurements

2. MeterPOWEROFFposition

3. AC/DCVoltage(useMODEbuttonto

chooseACorDC)

4. Capacitance,Continuity,Diode,Resistance

modes(useMODEbuttontochoose

mode)

5. 600µAAC/DCCurrentmode(useMODE

buttontochooseACorDC)

6. 6AACCurrentmode

7. 60AACCurrentmode

8. 600AACCurrentmode

9. Non‐ContactVoltageDetectpositionwith

alertLED
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4. Operation

CAUTION:ReadandunderstandalloftheSafetystatementslistedinthesafetysection

ofthismanualpriortouse.

PoweringtheMeter

1. Turntherotaryfunctionswitchtoanypositiontopowerthemeter.Checkthebatteriesifthe

unitfailstopowerON.RefertotheMaintenancesectionforbatteryreplacementinformation.

2. TurnthefunctionswitchtotheOFFpositiontopowerOFFthemeter.

3. ThemeterhasanAutoPowerOFFsleepfeature(APO)wherethemeterenterssleepmode

after15minutesofinactivity.PresstheModebuttontoawakenthemeter.WhenAPOis

enabled,theAPOiconwillshowonthedisplaywhenthemeterispoweredON.Todisable

APO,refertothenextsection.

Thelowbatterysymbol  appearsonthedisplaywhenthebatteryvoltageweakensbelowthe
threshold.

DisableAutoPowerOFF

Themeterwillentersleepmodeafter15minutesofinactivity.PresstheModebuttontoawaken

themeter.Todefeatthisfeature,followthestepsbelow.

1. WiththemeterOFF,pressandholdtheM(MODE)buttonand,whilecontinuingtohold,turn

therotaryfunctionswitchtoanypositiontopowerONthemeter.

2. TheEX650willbeepfivetimesindicatingthatAPOhasbeendisabled.TheEX655willbeep

twotimesindicatingthatAPOhasbeendisabled.

3. Releasethebutton.

4. APOwillnowbedisableduntilthenextcycleofpower.

DisplayBacklight

WiththemeterpoweredON,pressandholdthebacklightbutton  toswitchthebacklightONor

OFF.Notethatexcessiveuseofthebacklightwillshortenthebatterylife.

WorkLight

WiththemeterpoweredON,pressandholdtheWorkLightbuttonontherightsideofthemeter.

AmomentarypresswillswitchtheWorkLightoff.TheWorkLightlampislocatedonthebackof

theunittowardthebottomoftheclampjaw.Notethatexcessiveuseofthebacklightwillshorten

thebatterylife.
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DataHold
TofreezetheLCDmeterreading,presstheH(HOLD)button.Whiledataholdisactive,theHOLD

displayiconappearsontheLCD.PresstheHbuttontoreturntonormaloperation.TheHOLDicon

willswitchOFF.

TestLeadConsiderations
TestleadprobecoverscanberemovedforCATII1000Vinstallations.Usethetestleadprobe

coversforCATIII1000VorCATIV600Vinstallations.Donotmeasurevoltages>1000VACorDC.

Removethestoragecapsfromthemeterendoftestleadsbeforeconnectingleadstothemeter. 

VoltageMeasurements

 WARNING:

RemovethetestleadprobecoversforCATII1000Vinstallations.Usethetestleadprobecovers

forCATIII600Vinstallations.

Donotmeasurevoltagesgreaterthan750VACor1000VDC.

 CAUTION:Whenconnectingthetestleadstothecircuitordeviceundertest,connectthe

blackleadbeforethered;whenremovingthetestleads,removetheredbeforetheblacklead.

Disconnectprobesandcircuitundertestafterallmeasurementsarecompleted.

Themeterdisplaysahighvoltagewarningprompt“ ”whenthevoltagemeasuredis>30VAC.

Theinstrumentwillautomaticallybeepandshowthehighvoltagewarningpromptflashingifthe

voltageinputexceeds750VACor1000VDC.

Notes:

ACmeasurementsincorporatetrueRMSACcoupling.Theaccuracyofnon‐sinusoidalwaves

mustbeadjustedasfollows:

 Crestfactor1~2,accuracyincreasesby3%

 Crestfactor2~2.5,accuracyincreasesby5%

 Crestfactor2.5~3,accuracyincreasesby7%

Inordertoobtainaccuratereadingsinthemeasurementof600mV,usetherelative

measurementmode.Firstshort‐circuittheprobeinputin,ordertozerothereading,andthen

presstheRELbutton;nowreadthevoltagemeasured.Theinstrumentautomaticallysubtracts

theshort‐circuitdisplayvalueoftheprobefromthereading.
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ACVoltageMeasurements
1. Inserttheblacktestleadbananaplugintothenegative(COM)jackandtheredtestlead

bananaplugintothepositive(V/Ω)jack.

2. Turnthefunctionswitchtothe position.UsetheM(MODE)buttontoselectAC.

3. ReadtheWarningandCautionstatementsabovetodeterminewhetherornottousethe

testleadprobecovers.

4. Touchthetestprobetipstothecircuitundertest.

5. Readthedigitalvalueandthe60‐segmentbargraph(EX655only)onthedisplay.The

meterisAutoRanging(AutodisplayedonLCD)andthereforeselectstheproperdecimal

pointposition.Themeteralsodisplaysthemeasurementtype,unitsymbols,andother

relevantmultifunctionicons.

6. UsetheMbuttontoviewthefrequency(Hz)ofthemeasuredvoltage(EX655only).

Importantnote:Waituntilthemeterissetupandactivelymeasuringthevoltagesignal

beforeaccessingtheHzmeasurementmode.

7. Notethevoltagealertsymbol whenvoltageispresent.

8. ThemeteriscapableofdetectingACvoltagesto750V.

9. ForEX655only:PressandholdtheLPFbuttontoengagetheLowPassFiltercircuit(the

LPFiconwilldisplay).PressandholdLPFagaintoexitthismode.SeetheLowPassFilter

sectionformoredetails.

10. SetthefunctionswitchtotheLoZpositiontoengagethelowimpedancecircuit(the

impedancewillnowbeapproximately3kΩ).SeethededicatedLoZsectionofthisguide.

AC    Hz

EX655



Fig4‐1ACVOLTAGEMEASUREMENTS
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DCVoltageMeasurements 

1. Inserttheblacktestleadbananaplugintothenegative(COM)jackandtheredtestlead

bananaplugintothepositive(V/Ω)jack.

2. MovetheFunctionSwitchtothe position.

3. UsetheMbuttontoselectDC.

4. ReadtheWarningandCautionstatementsatthebeginningoftheVoltageMeasurement

sectiontodeterminewhetherornottousethetestleadprobecovers.

5. Touchthetestprobetipstothecircuitundertest.Besuretoobservethecorrectpolarity

(redleadtopositive,blackleadtonegative).

6. Readthedigitalvalueandthebargraphrepresentation(EX655)ofthemeasurementin

thedisplay.Thedisplaywillalsoindicatetheproperdecimalpoint(AutoRange)and

measurementtype/unitssymbols.Ifthepolarityisreversed,thedisplaywillshow(‐)

minusbeforethevalue.

7. Notethevoltagealertsymbol whenvoltageispresent.

8. ThemeteriscapableofdetectingDCvoltagesto1000V.

AC       DC



Fig4‐2DCVOLTAGEMEASUREMENTS
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‘LoZ’ACVoltageMeasurements

Thenormalhighinputimpedance(voltagemeasurement position)wouldtypicallybeused

forallACvoltagetests.However,ifavoltageonanon‐energizedlineisdetectedusetheLoZ

settingtodetermineifthevoltageisreallythereorisitaghostvoltage.

WhenthefunctionswitchisturnedtotheLoZpositionalowimpedance(Z)testcircuitis

engagedthateliminatesghostvoltagesonnon‐energizedlines.RefertotheVoltage

MeasurementssectionearlierinthisguideforSafetyinformationandconnectiondiagrams.

*The Lo Zimpedance isapprox. 3kΩ.

1. Inserttheblacktestleadbananaplugintothenegative(COM)jackandtheredtestlead

bananaplugintothepositive(V/Ω)jack.

2. MovetheFunctionSwitchtotheLoZposition.

3. TouchthetestprobetipstotheACcircuitundertest.Besuretoobservethecorrect

polarity(redleadtopositive,blackleadtonegative).

4. Readthedigitalvalueandthe60‐segmentbargraphrepresentationofthemeasurement

(EX655)inthedisplay.Thedisplaywillalsoindicatetheproperdecimalpointand

measurementtype/unitssymbols.

5. ThemeteriscapableofdetectingACvoltagesto600VinLoZmode.Notethevoltage

alertsymbolwhenvoltageispresent.
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CurrentMeasurementsUsingtheClamp

WARNING:Donotmeasurethecurrentonacircuitwhenthevoltageincreasestomore

than750VACor1000VDC.Thiscancausedamagetotheinstrumentandcancauseinjuryto

persons.







Fig.4‐3CorrectandIncorrectClamping



1. Ensurethattheprobeleadsaredisconnectedfromthemeter.

2. Setthefunctionswitchtothe fortheEX655ortothe6,60,or600 positionsonthe

EX650.

3. UsetheMbuttontoselectACorDC.ForDC(EX655),pressZEROtoremoveanyresidual

magnetismandtonullthedisplaybeforeclampingontoaconductor.

4. Pressthetriggertoopentheclampjaws.Fullyencloseonlyoneconductorinthejaws

(RefertoFig.4‐3).Foroptimumresults,centertheconductorinthejaws.

5. Readthecurrentmeasurementinthedisplayrepresentedbynumericaldigits(andthe60‐

segmentbargraphontheEX655).Thedisplaywillindicatetheproperdecimalpointand

value.InDC(EX655),whenthepolarityisreversed,thedisplaywillshow(‐)minusbefore

thevalue.

6. PressandholdtheMbuttontoengagetheLPF(LowPassFilter)circuit(tomeasure

inverters,VFD,etc.).RefertothededicatedsectiononLowPassFiltering.

7. PressandholdtheINRUSHbuttontoactivatetheInrushCurrentutility(EX655only).

RefertothededicatedInrushCurrentsectioninthisUserGuide.
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CurrentMeasurementConsiderations:

 Currentmeasurementmustbeperformedinthetemperaturerangeof0~40oC(32to104oF).

 Whenpressingthetrigger,donotsuddenlyreleaseit;theclampissensitivetomagnetism,

heat,andmechanicalstressandsuchimpactwillcausethereadingtofluctuatebriefly.

 IfthereadingispositiveinthemeasurementofDCcurrent,thedirectionofcurrentisfrom

toptobottom(meterfaceplateisthetopandthemeterbackisthebottom).

 Inordertoensuremeasurementaccuracy,theconductormeasuredmustbepositionedin

themiddleoftheclampingarea;otherwiseadditionalerrorofreadingof±1.0%(typical)will

begenerated.

 Theaccuracyofnon‐sinusoidalwavesmustbeadjustedasfollows:

 Crestfactor1~2,accuracyincreasesby3%

 Crestfactor2~2.5,accuracyincreasesby5%

 Crestfactor2.5~3,accuracyincreasesby7%
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µAAC/DCCurrentMeasurementsusingTestLeads

WARNING:Donothandlethetestleadsabovethefinger/handguardbarrier.

CAUTION:ObserveCATII1000VandCATIII600VwithrespecttoEarthGround.

1. InserttheblacktestleadintotheCOMterminalandtheredtestleadintotheAterminal.

2. Turnthemeter’sfunctionswitchtothe position.TheµAunitsymbolwillappearonthe

displayindicatingthatmicro‐amperesarebeingmeasured.

3. ThemeterdisplaywillshowACorDC(usetheMbuttontoselectACorDC).

4. Currentmeasurementsmustbetakeninserieswiththecircuitundertest.Seeaccompanying

diagram.

5. Touchtheblacktestleadtothenegativesideofthecircuitandtheredtestleadtothe

positivesideofthecircuit.

6. Readthecurrentmeasurementinthedisplayrepresentedbythenumericaldigitsandthebar

graph(EX655).Thedisplaywillindicatetheproperdecimalpointandvalue.InDC,Ifthe

polarityisreversed,thedisplaywillshow(‐)minusbeforethevalue.

AC       DC



Fig4‐4µAAC/DCCURRENTMEASUREMENTS
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Non‐ContactVoltageDetector

WARNING:Itispossibleforvoltagetobepresentinacircuitevenifthemeterdoesnot

beeporflashtheNCVLEDlamp.AlwaysverifymeteroperationonaknownliveACcurrent

circuitandverifythatthebatteriesarefreshbeforeuse.


WhenthemetersensesanACVoltageorelectromagneticfield>100VAC,thefollowingoccurs:

 TheaudiblebeepersoundsONandOFF

 TheLEDlampattheNCVfunctionswitchpositionflashesONandOFF

 Thedisplayshows1,2,3,or4dashes

Thegreatertheelectricalfieldstrength,thefastertherateoftheaudiblebeeper,theflashingof

theLEDlamp,andthenumberofdashesdisplayed.Ifthemeterdoesnotemitatoneorflash

theLEDinthismode,thereisstillthepossibilitythatvoltageispresent;pleaseusecaution.

1. TurnthefunctionswitchtotheNCVpositiontoselectNon‐ContactVoltageDetectmode.

2. NotethatEFisdisplayedwheninthismode.IftheEFdoesnotdisplaywhenthefunction

switchisturnedtotheNCVposition,checkthebatteriesanddonotusethemeteruntilEF

isdisplayed.

3. Totest,placethemeternearasourceofelectricalenergy.Notethatthetipofthemeter

offersthehighestsensitivity.

4. Notetheaudiblebeeping,theflashingLED,andthedisplayeddasheswhenasourceof

electricalenergyisdetected.



Fig4‐5NON‐CONTACTVOLTAGEDETECTOR
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ResistanceMeasurements

CAUTION:SwitchOFFpowertothedeviceundertestbeforemeasuring.Donotteston

circuitsordeviceswhere60VDCor30VACispresent.

1. Inserttheblacktestleadbananaplugintothenegative(COM)jack.Inserttheredtest

leadbananaplugintothepositive(V/Ω)jack.

2. TurntheFunctionSwitchtotheΩposition.

3. UsetheMbuttontoselecttheΩicononthedisplayindicatingresistanceonly(without

thecontinuity/diode/capacitanceiconsshowing).

4. Touchthetestprobetipsacrossthecircuitorpartundertest.Itisbesttodisconnectone

sideofthepartundertestsotherestofthecircuitwillnotinterferewiththeresistance

reading.

5. Readtheresistancevalueinthedisplay.Thedisplaywillindicatetheproperdecimal

pointandvalue.Ifthereadingisoutofrange,theOLdisplayiconwillappear.





Fig4‐6RESISTANCEMEASUREMENTS
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ResistanceMeasurementNotes:
 Thedisplaywillshow“OL”whenanopencircuitisdetectedoriftheresistance>maximum

range.

 Thetestleadsintroduceanerrorofapprox.0.1Ω～0.2Ωforlowresistancemeasurements.

UsetheRelativemodetoobtainaccuratereadings.Shortthetestleadstogether,pressthe

RELbutton,andthenmeasurealowresistance.Themetersubtractstheshort‐circuitvalue

fromthereading.

 Ifthetestleadresistanceofprobeis>0.5Ωwhenshorted,inspectthetestleadsandthe

connection.

 Itmaytakeseveralsecondsforthereadingtostabilizewhenmeasuringresistance>1MΩ.

Thisisnormaloperation.

 Forpersonalsafety,donotmeasureacircuitwithvoltages>30VDCorAC.
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ContinuityMeasurements

1. InserttheblacktestleadintothenegativeCOMterminalandtheredtestleadintothe

positiveterminal.

2. Setthefunctionswitchtothe position.

3. UsetheMbuttontoselecttheContinuitymode.LookfortheContinuityicon onthe

display.

4. Touchthetestprobetipsacrossthewireorcircuitundertest.

5. Iftheresistanceis<30Ω,thebeeperwillsoundcontinuously.Foranopencircuitcondition

themeterwilldisplayOL.





Fig4‐7CONTINUITYMEASUREMENTS

ContinuityMeasurementNotes:
 Turnoffpowertothecircuitundertestanddischargecapacitorsbeforemeasuring

continuity.

 Open‐circuitvoltageisapprox.‐3.5V

 Continuitymeasurementrangeis600Ω.

 Forpersonalsafety,donotmeasureacircuitwithvoltages>30VDCorAC.

 Disconnecttestleadsandcircuitmeasuredaftermeasurementsarecompleted.
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CapacitanceMeasurements

WARNING:Toavoidelectricshock,removepowertothecircuitundertestanddischarge

thecapacitorundertestbeforemeasuring.Donottestoncircuitsordeviceswhere60VDCor

30VACispresent.

1. Setthefunctionswitchtothe  capacitanceposition.

2. InserttheblacktestleadbananaplugintothenegativeCOMjack

andtheredtestleadbananaplugintothepositive jack.

3. PresstheMbuttontoselecttheunitofmeasuresymbolF.

4. Touchthetestprobetipsacrossthepartundertest.

5. UsetheRelativemode tocomparemeasurementstoasaved,knowncapacitancevalue.

SeethededicatedRelativemodeinstructionsinthisuserguideformoredetail.

6. Readthecapacitancevalueinthedisplay(bargraphisnotavailableincapacitancemode).

7. Thedisplaywillindicatetheproperdecimalpointandvalue.

Relative 



Fig4‐8CAPACITANCEMEASUREMENTS
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CapacitanceMeasurementNotes: 
 The display will show “OL” if a capacitor is short‐circuited or if the measured capacitance > 

maximum range of the instrument. 

 The bargraph is not active in the capacitance measurement mode. 

 Capacitance measurements > 600μF may require several seconds to obtain a stable 

reading. 

 In order to ensure measurement accuracy, discharge residual charges before measuring 

capacitance; Use maximum safety when working with high voltage capacitors to prevent 

damage to the instrument and risk to personal safety. 

 Disconnect test leads and circuit under test after measurements are completed. 
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FrequencyMeasurements(EX655)

1. Insert the black test lead banana plug into the negative (COM) jack. Insert the red test lead 

banana plug into the positive (V/Ω) jack. 

2. Turn the Function Switch to the Hz position. 

3. Touch the test probe tips across the circuit under test.  

4. Read the Frequency value in the display. The display will indicate the proper decimal point 

and value. 

5. To read the frequency of a voltage signal being measured by the meter refer to the AC 

Voltage Measurements section of this guide. 

 

 

Fig4‐9FREQUENCYMEASUREMENTS 

 FrequencyMeasurementNotes: 
 Sensitivity: 

 ≤100kHz: 100mVrms ≤input amplitude ≤20Vrms 

>100kHz~1MHz: 200mVrms ≤input amplitude ≤20Vrms  

 Disconnect test leads and circuit under test after measurements are completed. 
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DiodeTest

1. Insert the black test lead banana plug into the negative COM jack and the red test  

lead banana plug into the  positive jack. 

2. Turn the function switch to  position. Use the M button to select the diode function, the 

diode and voltage symbols will appear on the LCD when in Diode test mode. 

3. Touch the test probe tips to the diode or semiconductor junction under test. Note the 

meter reading. 

4. Reverse the test lead polarity by reversing the red and black leads. Note this reading. 

5. The diode or junction can be evaluated as follows: 

 If one reading displays a value (typically 0.5V to 0.8V for silicon PN junction) and 

reverse reading displays OL, the diode is good. 

 If both readings display OL the device is open. 

 If both readings are very small or ‘0’, the device is shorted. 



Fig4‐10DIODETESTING 
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TemperatureMeasurements(EX655only)

1. Insert the supplied temperature probed into the COM and positive terminals observing 

correct polarity. 

2. Turn the function switch to the TEMP position. 

3. Use the M button to choose the temperature unitsoC/oF.   

4. Touch the temperature probe tip to the device under test or leave the temperature probe 

in the open air to measure ambient temperature. 

5. Read the temperature measurement on the display. 

 

C       F



Fig4‐11TEMPERATUREMEASUREMENTS



 TemperatureMeasurementNote: 
The ambient temperature of the meter should be in the range of 18 oC to 28oC (64oF to 82oF) 

otherwise temperature measurement accuracy will be affected. 
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ExtendedFunctionalityModes

In addition to the basic measurements, a variety of extended functions are included. Refer to 

the following sections for details. 

InrushCurrentMode(EX655only)

In Inrush current mode, the meter displays the RMS AC current reading in the first 100ms 

period after the trigger point (current detection threshold) is reached, see Fig. 5.3 below. 

The current detection threshold is 5.0A for the 600.0A range. Inrush current mode is 

available when measuring AC current. 

1. Connect the meter clamp to the unpowered circuit under test. 

2. Set the meter to the position. 

3. Use the MODE button to select AC. 

4. Press and hold the INRUSH button to enable the Inrush current mode. The word 

RUSH will display briefly in the area of the display where the readings are shown. 

The icon SURGE will appear on the lower portion of the LCD while in this mode. 

5. Turn on the power to the circuit under test. 

6. When the threshold is reached, the meter will display the RMS reading for the 

100ms integration time. 

7. To exit the Inrush mode, press and hold the INRUSH button until the SURGE display 

icon switches off. 

Note: Inrush measurement accuracy is not specified; Inrush measurements are offered 

for reference purposes only. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure4‐12Inrush Current 
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DCAZERO(EX655only)

The DC ZERO feature removes any offset values and improves the accuracy for DC current 

measurements.   

1. Turn the function switch to the position and use the M button to select DC. 

2. Ensure that there is no conductor in the clamp jaws. 

3. Press the ZERO button; the delta symbol  will appear and the display will zero. 

4. Take a DC Current reading as described earlier in this guide. 

5. Press the ZERO button to exit the DC Zero mode; the delta symbol will switch off. 

MAX‐MINMode

In MAX‐MIN mode, the meter captures and displays the Maximum and Minimum readings 

and updates only when a higher or lower value is registered.   

1. Press the MAXMIN button to access this mode. 

2. The MAX icon will appear and the displayed reading will represent the highest 

reading encountered since the MAXMIN button was first pressed. 

3. Press the MAXMIN button again. The MIN icon will appear and the displayed reading 

will represent the lowest reading encountered since the MAXMINbutton was first 

pressed. 

4. Continue to use the MAXMIN button to step through the MAX and MIN readings as 

desired. 

5. Press and hold the MAXMIN button for 2 seconds to exit this mode (the MAX and 

MIN icons should now be off). The meter will return to normal operation and the 

MAX and MIN memories will be reset. 
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LowPassFilter(LPF)EX655only

The LPF mode eliminates high frequency noise in voltage and current  measurements by 

means of a low‐pass filter. The LPF mode is designed the measurement of Inverters, 

Variable Frequency Drives, etc. The display icon LPF (Low Pass Filter) is displayed when this 

mode is active. 

 

1. Follow the instructions in this User Guide for measuring Current or Voltage. 

2. Press and hold the LPF button until LPF icon appears. The Low Pass Filter is now 

active. 

3. Take measurements as described in the Voltage or Current sections of this guide. 

4. Press and hold the LPF button again to exit this mode. The LPF display icon will 

switch off and the meter will return to the normal operating mode. 

Relative Mode

In Relative mode a reference reading can be stored with which to compare subsequent 

readings. Press the  button to store the displayed reading in memory, this reading is now 

the reference. The symbol will be displayed when the Relative mode is active. 

Subsequent readings are compared to the stored reference (Displayed Reading = 

Measurement minus Reference). Press the  button again to exit the Relative mode; the 

Relative symbol will switch off. 

Relative mode is available for Voltage, Current, and Capacitance modes only. 
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5. Maintenance

WARNING:To avoid electrical shock, remove the test leads, disconnect the meter from any 

circuit and turn OFF the meter before opening the case. Do not operate with an open case. 

BatteryReplacement

1. Remove the test leads from the meter. 

2. Remove the Phillips head screw that secures the battery compartment at the back of the 

meter.  

3. Open the battery compartment and replace the three (3) 1.5V ‘AAA’ batteries observing 

correct polarity. Re‐assemble the meter before use 

 

 

 

 

 

 

 

 

 

 

 

BatterySafetyNotes: Please dispose of batteries responsibly; never dispose of batteries in a fire, 

batteries may explode or leak. If the meter is not to be used for 60 days or more, remove the 

battery and store separately. Do not mix battery types or freshness levels; please use batteries 

of the same type and of the same freshness level. 


Never dispose of used batteries or rechargeable batteries in household waste. 

As consumers, users are legally required to take used batteries to appropriate collection 

sites, the retail store where the batteries were purchased, or wherever batteries are sold. 

Disposal:Do not dispose of this instrument in household waste. The user is obligated to take end‐of‐

life devices to a designated collection point for the disposal of electrical and electronic equipment.   

 

CleaningandStorage

Periodically wipe the case with a damp cloth and mild detergent; do not use abrasives or solvents.  

Please remove the batteries if the meter is stored for a long period of time. 
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6. Specifications

ELECTRICALSPECIFICATIONS
Accuracy isgiven as±(%of reading + least significant digits) at 23 C±5 Cwith relative humidity <80%.

Accuracy isspecified for a period of one year after calibration.

1. Temperature Coefficient is0.1 x specified accuracy / C, <18 C(64.5 F), > 28 C(82.4 F)

2. ACFunctionality: ACVand ACA specificationsare ACcoupled, True RMS; For non-sinusoidal waveforms,

additional accuracy Crest Factor (C.F.) considerationsexist asdetailed below:

 Crest factor 1~2, accuracy increases by 3% 

 Crest factor 2~2.5, accuracy increases by 5% 

 Crest factor 2.5~3, accuracy increases by 7% 
 

Function Range Resolution Accuracy(reading) ‘OL’Protection

ACCurrent

6.000 A* 0.001 A ± (2.5% + 30 digits) 

600A 60.00 A 0.01 A 
± (2.5% + 5 digits) 

600.0 A 0.1 A 

*6A range on EX650 only

True RMScurrent applicable to 10%~100%of range; Frequency response: 50~60Hz

Accuracy value increases(5%typical) when measuring varying frequency for non-sinusoidal wave (EX655)

Inrush measurement accuracy isnot specified; Inrush measurementsare offered for reference purposesonly.

DCCurrent
60.00 A 0.01 A 

± (2.5% + 5 digits) 600A 
600.0 A 0.1 A 

Use ZEROto null display before taking a measurement. 

ACVoltage

6.000V 0.001V 

± (1.2% + 5 digits) 1000V DC 

750V AC 

60.00V 0.01V 

600.0V 0.1V 

750V 1V ± (1.5% + 5 digits) 

True RMSvoltage applicable to 10%~100%of the range

Input Impedance: ≥ 10MΩ; Frequency response 40~400Hz 
Accuracy value increases(5%typical) when measuring varying frequency for non-sinusoidal wave (EX655)

ACVoltage(LPF) 600.0 V 0.1V ± (6.5% + 5 digits) 1000V DC; 750V AC 

ACVoltage(LoZ) 600.0 V 0.1V ± (1.5% + 5 digits) 1000V DC; 750V AC 

Input Impedance isapprox. 3kΩ; Frequency response 40~400Hz

DCVoltage

600.0mV 0.1mV ± (1.0% + 5 digits) 
  

  

1000V DC 

750V AC  

  

6.000V 0.001V ± (0.8% + 1 digit) 

60.00V 0.01V 
± (0.8% + 3 digits) 

600.0V 0.1V 

1000V 1V ± (1.0% + 5 digits) 

Input Impedance: ≥ 10MΩ 
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µAAC
600µA 0.1 µA 

± (1.2% + 5 digits) 

1000V DC; 750V AC 

µADC ± (1.0% + 2 digits) 

Resistance

600.0 Ω 0.1 Ω ± (1.2% + 2 digits) 

1000V DC 

750V AC 

6.000k Ω 0.001k Ω 

± (1.0% + 2 digits) 60.00k Ω 0.01k Ω 

600.0k Ω 0.1k Ω 

6.000M Ω 0.001M Ω ± (1.2% + 2 digits)

60.00M Ω 0.01M Ω ± (1.5% + 5 digits)

Continuity 600.0 Ω 0.1 Ω ± (1.2% + 2 digits) 1000V DC; 750V AC 

Continuity: Built-in beeper soundswhen measured resistance is lessthan 30Ω.

Open Circuit Voltage approx. 1.2V

Diode 3V 0.001V 
Silicon PN junction 0.5 

to 0.8V (typically) 
1000V DC; 750V AC 

Open Circuit Voltage : Approx. 3.3V

Capacitance(EX650)

99.99nF 0.01 nF ± (4.0% + 25 digits) 

1000V DC 

750V AC 

999.9nF 0.1 nF 

± (4.0% + 5 digits) 
9.999 µF  0.001 µF 

99.99 µF  0.01 µF 

999.9 µF 0.1 µF 

9.999 mF 0.001 mF ± (10%) 

59.99 mF 0.01 mF For reference only 

Capacitance(EX655)

60.00 nF 0.01 nF ± (4.0% + 25 digits) 

1000V DC 

750V AC 

600.0 nF 0.1 nF 

± (4.0% + 5 digits) 
6.000 µF  0.001 µF 

60.00 µF  0.01 µF 

600.0 µF 0.1 µF 

6000 µF 1 µF ± (10%) 

60.00 mF 0.01 mF For reference only 

Frequency(EX655) 10Hz~1MHz 0.01Hz~1kHz ± (0.1% + 3 digits) 
1000V DC; 750V AC 

Sensitivity: ≤100kHz: 100mVrms ≤input amplitude ≤20Vrms

>100kHz～1MHz: 200mVrms ≤input amplitude ≤20Vrms  
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TEMP(EX655)

‐40~40 oC 

1o 
± (3.0% + 5 digits)* 

1000V DC 

750V AC 

40~400 oC 

100~1000 oC ± (2.0% + 5 digits)* 

‐40~104 oF 

1o 
± (3.0% + 10 digits)* 

104~752 oF 

752~1832 oF ± (2.0% + 10 digits)* 

*Doesnot include accuracy of the temperature probe. Accuracy specifications

assume surrounding temperature stable to ±1oC. For ambient temperature

changesof ±5oC, rated accuracy appliesafter 2 hoursof stabilization time.

Non‐Contact

VoltageDetector

(NCV) 

≥100Vrms; ≤10mm (LED/Buzzer indication) 

The tip of the meter offers the optimum sensitivity
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GENERALSPECIFCATIONS

Display  6000‐count Multi‐Function LCD 

Polarity  Automatic display of positive and negative polarity 
Over‐rangeindication “OL” or “‐OL” is displayed 

Conversionrate 3 updates per second 

ClampSensorType Coil induction (EX650); Hall Effect (EX655) 

Testpositionerror Additional error of ±1.0% of reading applies when the conductor 

under test is not positioned at the center of the clamp head for 

current measurements 

Max.JawOpening 30mm diameter 

Electromagneticfieldinfluence

   Unstable or inaccurate readings may be displayed if there is an 

electromagnetic field disturbance in the measurement environment

MaximumVoltage 750VAC RMS or 1000V DC maximum applied to any terminal 

Lowbatteryindication  is displayed

AutoPowerOFF After 20 minutes (can be disabled by holding the M (MODE) button 

while turning the meter ON) 

OperatingTemperatureandHumidity

0~30 C (32~86 F); 80%RH maximum  

30~40 C (86~104 F); 75%RH maximum 

40~50 C (104~122 F); 45%RH maximum 

StorageTemperatureandHumidity 

‐20 ~60 C (‐4 ~140 F); 80%RH maximum (with battery removed)  

OperatingAltitude 2000m (6562’) 

Batterypower  3 x 1.5V ‘AAA’ alkaline batteries 

Weight  270g (9.5 oz.) Including batteries 

Dimensions (W x H x D) 75 x 223 x 40mm (2.9 x 8.7 x 1.6”) 

SafetyStandards Complies with EN61010‐1, EN61010‐2‐032, and EN61010‐2‐033 

 CAT II 1000V, CAT III 600V; Pollution Degree 2 

EMC EN61326‐1 

ShockandVibration Sinusoidal vibration MIL‐PRF‐28800F (5~55 Hz, 3g max.) 

DropProtection 1m (approx. 3’) drop onto hardwood on concrete flooring 

ForIndoorUse 
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