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SafetyInformation

CAUTIONS

 Beforemakingameasurement,checkifthelowbatterysymbol isshownonthedisplay

whenthemeterisswitchedon.Replacethebatteryifthesymbolisdisplayed.

 Inthecaseofprolongedstorage,removethebatteryfromthemetertopreventdamage.

 Donotexposethisdevicetodirectsunlightortoextremetemperaturesandhumidity.

 Theaccuracyandfunctionofthemetermaybeadverselyaffectedifthespecifiedlimitsareexceededorif

themeterishandledimproperly.

 Cleanthedevicewithasoft,drycloth.Moisturecandamagethemeter.

 Electricfieldmeasurementprecautions:Performtestsaccordingtotheindicateddirections.

WARNINGS

 Usecautionwhenworkinginthevicinityofpowerfulradiationsources.

 Personswithelectronicimplants(e.g.cardiacpacemakers)shouldavoidpowerfulradiationsources.

 Observeallrelevantsafetyregulations.

 Carefullyreadtheoperatinginstructionsforequipmentgeneratingorconductingelectromagnetic

energythatwillbemeasured.

 Donotoperatenearcombustiblegasesorindampenvironments.

 Beawarethatthefieldstrengthinthenearvicinityofradiatorsincreasesproportionallytotheinverse

cubeofthedistance.Thismeansthatenormousfieldstrengthscanresultintheimmediatevicinityof

smallradiationsources(e.g.leaksinwaveguidesorinductiveovens).

 Fieldstrengthmeasurementdevicescanunderratepulsedsignals,particularlywithradarsignals,inwhich

casesignificantmeasurementerrorscanresult.

 Allfieldstrengthmeasuringdeviceshavealimitedspecifiedfrequencyrange.Fieldswithspectral

componentsoutsideofthisfrequencyrangearegenerallyincorrectlyevaluatedandtendtobe

underrated.Beforeusingfieldstrengthmeasuringdevicesbecertainthatallfieldcomponentstobe

measuredlieinthespecifiedfrequencyrangeofthemeasuringdevice.

 Forindooruse;PollutionlevelII

 Operatingaltitudebelow2000’(6562’)
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Introduction

ThismetersimultaneouslymeasuresanddisplaysMagneticField,ElectricField,andRFStrength.

Theunitofmeasurementandthemeasurementtypesareexpressedinunitsofelectricaland

magneticfieldstrengthandpowerdensity.ThismeterisidealforEMFmeasurementsofpower

lines,electricalappliances,industrialdevices,cellphones,basestations,andmicrowaveleakage.

Thisdeviceisshippedfullytestedandcalibratedand,withproperuse,willprovideyearsof

reliableservice.Pleasevisitourwebsite(www.extech.com)tocheckforthelatestversionofthis

UserGuide,ProductUpdates,ProductRegistration,andCustomerSupport.



Features

 Datahold(HOLD)

 Overloaddisplay“OL”.

 Brightnessoptions:low‐medium‐high

 SelectableAutoPoweroff(APO)Time: 1;3;5;10;15;30minutes

 KeypressSounds/AlarmSounds:On ;Off withprogrammabletoneselections

 Informationscreenshowssoftwareversion

 Languages:English,TraditionalChinese,SimplifiedChinese,Japanese,Spanish

 Magneticunitsselection： Gauss(mG)orTesla(μT)

 Electricfieldstrength:V/m

 RFStrengthUnitsselection:(μW/m²~mW/m²)(μW/cm²)(mV/m~V/m)(mA/m)(dBm).

 Low‐FrequencyEMFReadings:IndividualandaggregatedXYZaxialreadings: 

 High‐frequencyEMFReadings

 RFHistoricalRecords;upto20groups.

 Lowbatteryindication： HIGH LOW 

 ExternalUSBPowerSupply:” ”
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Definitions
 ElectromagneticRadiation

Thismeterisusedtoindicateradiatedelectromagneticfieldswhereverthereisavoltage,

current,electric(E)ormagnetic(H)field.Examplesincludetheelectromagneticfieldsfrom

radiobroadcasting,TVtransmittersandpowerlines.

 ElectricFieldStrength

Thisisafieldvectorquantitythatrepresentstheforce(F)onaninfinitesimalunitpositive

testcharge(q)atapointdividedbythatcharge.Electricfieldstrengthisexpressedinunits

ofvoltspermeter(V/m).Usetheunitsofelectricfieldstrengthformeasurementsinnear‐

fieldpowermeasurements.

 Magneticfieldstrength(H)

Thisisafieldvectorthatisequaltothemagneticfluxdensitydividedbythepermeabilityof

themedium.Magneticfieldstrengthisexpressedinunitsofamperespermeter(A/m).

Thismeasurementisfornear‐fieldpowermeasurements.

 Powerdensity(S)

Powerperunitareainthedirectionofpropagation;usuallyexpressedinunitsofwattsper

squaremeter(W/m2)or,forconvenience,milli‐wattspersquarecentimeter(mW/cm
2
).

 Thecharacteristicofelectromagneticfields

Electromagneticfieldspropagateaswavesandtravelatthespeedoflight(c).

Thewavelengthisproportionaltothefrequency.

λ(wavelength)=
c (speed of light)

f (frequency)


Near‐fieldisassumedifthedistancetothefieldsourceislessthanthreewavelengths.For

far‐fields,thedistanceismorethanthreewavelengths.Inthenear‐field,theratioof

electricfieldstrength(E)andmagneticfieldstrength(H)isnotconstant,someasureeach

separately.Inthefar‐field,however,itisenoughtomeasureonefieldquantity,and

computetheotheraccordingly.



Descriptions

FrontPanelDescription

1. 2.4”ColorTFTdisplay(240*320resolution)

2. SelectandDownbutton

3. PowerandMenubutton

4. MiniUSBinterfacejack

5. HoldandEnterbutton

6. Batterycompartmentcoverand

measurementchartonbackofmeter

 

Figure1–MeterDescription
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Displaydescription


1. DataHold

2. Autopoweroff(APO)

3. Audiblealert

4. Batterystatus

5. USBpower

6. MagneticFieldbargraph

7. MagneticFielddigitalreading

8. XYZaxesvalues

9. ElectricFieldbargraph

10. ElectricalFielddigitalreading

11. RFstrengthbargraph

12. RFstrengthhistogramdisplay

13. Select

14. Menu

15. Hold/Enter

16. RFelectronicfieldcoloralert*

17. RFstrengthdigitalreading

18. RFStrengthindicationarea

19. LFElectricalfieldcoloralert*

20. Electricalfieldindicationarea

21. LFelectromagneticfieldcoloralert*

22. Magneticfieldindicationarea





*ColorCodedAlertTable(forreferencepurposeonly)seeitems16,19,and21above.

 MagneticFields ElectricalFields RFStrength

Low 0~10.00mG 0~500V/m 0~0.99mW/m
2
(0.59V/m)

Medium 10.01~100mG 501~1000V/m 1~9.99W/m
2
(1.9V/m)

High 101~2000mG >1001V/m >10W/m
2
(>2V/m)

Note:Alarmbeepersoundswhenreadingsentertheredregion.



Conversions

1W/m²=0.1mW/Cm²=100μW/Cm².1mW/m²=0.1μW/Cm²

Hold
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Figure2– DisplayDescription
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Operation

PowerON/OFF

1. Pressthepowerbuttontopowerthemeter.Thedisplaywillshowthemain

measurementscreen.Ifthemeterdoesnotpoweron,checkthatthebatteriesare

installedcorrectlyandarefresh(seebatteryinstallation/replacementsectionlaterin

thisguide).TheEM450canalsobepoweredfromaUSBport.

2. PressandholdthePowerbuttonfor3secondstopoweroffthemeter.

ExternalUSBpowersupply

An iconisdisplayedwhenanexternalUSBpowersupplyisconnectedtothemeter’sUSB

jackonthebottomofthemeter.Voltagespecificationis4.7~5.2VDCwithcurrentgreater

thanorequalto500mA.USBcablesshouldnotreachoverthetoprimofthebuttonsduring

testingsincetheEMF450willrecognizethiscableasanantennacausingthereadingstobe

inaccurate.

Datahold(HOLD)
PresstheHOLDbuttontofreezethecurrentreadingsonthedisplay.TheHOLDdisplayicon

willappearwhenthismodeisactive.ToreleasethedatapresstheHOLDbuttonagain.



ElectricFieldMeasurements

TheEM450measurestheelectricfield(ElectricalPower)intheatmosphereofthesensor’s

surroundings.Thesensororientationisprintedonthebackofthemeter.



Performalltestsaccordingtotheindicateddirectionoftheelectricfieldsensor.

Holdthemeteratthebottomandatarm’slength,asshowninFigure3.







Figure3–OrientingthemeterforElectricalFieldMeasurements
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LowFrequencyEMFReadings(Magneticfield)


Pointthefrontsectionofthemetertowardthedesiredelectromagneticfieldtotakea

measurement.Themetersimultaneouslydisplaystheelectromagneticfieldreadingsof

individual(XYZ)andtheaggregatedMagneticfieldreadings.

Theaggregatedcalculationequationisexpressedas: 




Duetoenvironmentrelatedmagneticfieldfactors,thiselectromagneticfield(EMF)meter

maydisplayareadingofunder0.50mGpriortotesting.Thisiscausedbythemagneticnoise

intheenvironment,ratherthanmeterfailure.

TheMagneticandElectricfieldwillalsodisplayawarningindicator(Good/Normal/Warning).

Important:Ifthesensorismovedquickly,excessivefieldstrengthvalueswillbedisplayed

whichdonotreflecttheactualfieldconditions.Thiseffectiscausedbyelectrostaticcharges.

Measurementconsiderations:

1. Holdthemeteratarm’slength.

2. Pointthefrontfaceofthemetertowardthesourceofpower.

3. Holdthemetersteadyduringthemeasurement.

4. Makeseveralmeasurementsatvariouslocationsintheworkplaceorotherareasof

interest.Thisisparticularlyimportantifthefieldconditionsareunknown.

5. Payspecialattentiontomeasuringtheneighboringvicinityforpossibleradiationsources.

Apart from active sources, those components connected to a sourcemay also act as

radiators.

Forexample,thecablesusedindiathermyequipmentmayalsoradiateelectromagnetic

energy.

Note thatmetallicobjectswithin the fieldmay locallyconcentrateoramplify the field

fromadistantsource.

RFstrengthmeterreadings

PointthefrontfaceofthemetertowardthedesiredRFfieldtotakeameasurement.

TheRFsignalstrengthwillbedisplayedwiththeunitsofmeasuresetfromthemenumode.

TheRFstrengthportionofthedisplaywillalsoshowaRFstrengthhistoryhistogramanda

warningindicator(Good/Normal/Warning)basedonthemeasuredvalue.

Measurementconsiderations:

1. Holdthemeteratarm’slength.

2. Pointthefrontfaceofthemetertowardthesourceofpower.

3. Holdthemetersteadyduringthemeasurement.
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MenuSettings

1. Momentarily,pressthecenterMENUkeytoenterthemainmenu.

2. PresstherightSELECTkeytocyclethroughthelist.

3. PresstheleftENTERkeytoentertheselectedoption.

4. UsetherightSELECTkeytochoosethedesiredsetting.

5. PresstheleftENTERkeytoconfirmthesetting,themeterwillexitthemenuunlessthere

aremoresettingsrequiredforthegivenparameter(asintheSOUNDsetting);inwhichcase

continueusingthekeysinthesamemannerasdescribedinthissection.

6. FromtheMainMenuscreen(Figure4),theMENUkeycanbeusedtoexittheMainMenu.

                               

Figure4–MainMenuOptionScreen





Brightness: Low,Middle,High



Magneticunit: Gauss/mG,Tesla/µT

   (UsedfortestingElectricalpower(50/60Hz)) 



RFstrengthunit: µW/m²‐mW/m²,µW/cm²,mV/m‐V/m,mA/m,anddBm

  (UsedfortestingRFenergyfrom50MHzto3.5GHz)



Language:  English,TraditionalChinese,SimplifiedChinese,Japanese,Spanish



PowerOFF(Auto): NO(OFF),1,3,5,10,15,30(minutes).Factorydefaultis5minutes.



Sound:  Enable/Disable

   when‘enable’isselected,thekeys/alarmsoundmenuwillopen.

 Keys: 3 options (1, 2, or 3) represent alternate keystroke sounds.

 Alarm: 3 options (1, 2, or 3) represent alternate alarm sounds.



Information: Displaysthesoftwareversion
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BatteryInstallationandReplacement

BatteryInstallation

Remove the rear battery cover and insert three (3) 1.5V AAA batteries observing correct

polarity.



Figure5BatteryInstallation 









 

 



BatteryReplacement

Thebattery status icon shows lowenergy when thebatteryvoltagedropsbelow the

operatinglevel.Seeinstallationinstructionsaboveforbatteryinsertion.



 

Neverdisposeofusedbatteriesorrechargeablebatteriesinhouseholdwaste.

Asconsumers,usersarelegallyrequiredtotakeusedbatteriestoappropriate

collectionsites,theretailstorewherethebatterieswerepurchased,orwherever

batteriesaresold.

Disposal:Donotdisposeofthisinstrumentinhouseholdwaste.Theuseris

obligatedtotakeend‐of‐lifedevicestoadesignatedcollectionpointforthedisposal

ofelectricalandelectronicequipment.



OtherBatterySafetyReminders

o Neverdisposeofbatteriesinafire.Batteriesmayexplodeorleak.

o Nevermixbatterytypes.Alwaysinstallnewbatteriesofthesametype.
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Specifications

SensorType:LF‐MagneticFields

Range: 20mG/200mG/2000mG,2µT/20µT/200µT

Displayresolution: 0.02/0.1/1

Frequencyrange: 50/60Hz

Accuracy: ±(15%+100digits)

SensorType:LF‐ElectricFieldSensor

Range: 50V/mto2000V/m

Displayresolution: 1V/m

Frequencyrange: 50/60Hz

Accuracy: ±(7%+50digits)

SensorType:RFStrength

Range: 0.02µW/m²to554.6mW/m²

0.02µW/cm²to55.4µW/cm²

36.1mV/mto14.46V/m

0.02mA/mto38.35mA/m

‐51dBto16dBm

Displayresolution: 0.02µW/m²,0.2µA/m,0.2mV/m,0.002µW/cm²,2dB

Frequencyrange: 50MHzto3.5GHz

Accuracy: ±2dBat2.45GHz



Display: 4digitsTriplecolorTFTdisplay

Samplerate: 6seconds

Sensors: Tripleaxes(XYZ)RFandELFandElectricfieldsensor

Overrangecondition: TheEM450isequippedwiththreeindividualaerial

sensorstomeasureEMF.Overloadindication(OL)

appliestoallthreeaxes(X,Y,andZ)

Battery: Three(3)1.5Valkalinebatteries

BatteryLife: Approx.8hours

Alarm: Beepswhenreadingsareinthereddisplayregion

OperatingtemperatureandRH%: 5°C~40°C(41°F~104°F);<80%RH

StoragetemperatureandRH%: ‐10°Cto60°C(14°F~140°F);<70%RH 

Weight: Approx.120g(4.2oz.)

Dimensions: 115x60x21mm(4.5x2.4x0.08”)

Copyright©2015FLIRSystems,Inc.
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