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POWER DENSITY RECONSTRUCTION BY 

MEASUREMENTS OF ELECTRIC FIELD INTENSITY 

AND PHASE USING NEAR-FIELD SCANNING PROBE 

INTRODUCTION 

The5th Generation 3GPP wirelesscommunications standard,also known as 5G,will soon becomeavailable to the public. Compared to the4thGeneration4Gwireless 
services,5Gwllloffer improvements in communications speed, Rduced latencyand increased capacity. Two keyenabling factors of5G areits adoption ofmillimeterwave 
frequenciesand utilization of directional phased array antennas. 
The『e is growmgconcern thatthe mllllmeterwave electromagneticfields(EMF) radlated by5Gdevicesmayhave harmfuleffects,espeoallywhen concent『ated or focused
by phased arrayantennas. At lower4Gfrequency bands (＜10GHz) Specific Absorption Rate (SAR) measurementtechniques weretraditionally used to assess the potentially 
harmful effectsofhuman exposure to wireless signals. SARtechniquesare not sufficient, however,toassessapplicationsabove 10GHzbecauseskin surfaceheating is 
dominantat frequenciesabove106Hz. This requhes hlghe『 frequencyEMF exposure tahniquesand standards to beadopted toaddress5G millimeterwave deviceEMF 
exposure. 
For5G applications, Power Density measurementtechniques are being adopted to assessthe safetyofwireless signal levelsfor applications greaterthan 10GHz and to 
ensumonformance toEMF exposurelimlts. The Plato platform offered byMKrowaveFactoryIs a turn keyPowerDensItymeasurementsystemforevaluatIng EMF exposure 
at5Gmillimeter wave bands 
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RECONSTRUCTION ALGORITHM 

Thereamseveral method to evaluate powerdensityofwirelessdevkes. 0neof 

theevaluation method is bas出upon theevaluation Electric Filed(E-field) and 

Magoetic Field (H-field). Aoothe, method 「s based on planewave equivalent 

approximation. Fo『 powe『densitybased on E- and H-fields, the near E- and nea『

H- fields are measured on a surface and thetheir Poyinting vector evaluated. Fig.1 

shows schematic view of powerdensityassessment in close proximitytoadevice 

using th「s technique. 

■ MeasureEx and EyFields on Measurement Planez1 

■ E-nelds on theevaluation planezo are reconstructed 

■ H-征lds on the evaluation planezo derived using 『econstructed E-9elds 

■ Powerdensityevaluated from E and Hfelds at evaluation planezo 

■ Extended capabilityof Phaseless Measurementsfor powerdensityevaluation 
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evaluation plane 

Fig.1 Schem,Uc of powe, deosity,ecoost,octed side view 
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円ato isdesigned anddeveloped a powerdensitymeasurement 

system .This system is used forevaluation ofthe power dens↑tyat 

millimeter wavefrequencyfor wirelessdevise.Thus, Plato is able to 

confirmcomplianceto RF-EMCexposurestandardsfor wireless 

devices us「ngthis system

門ato software automaticallycaIculates and displays powa density 

values according to a reconstruction algorithm based on data 

aequlred from the instrument.The user determines the range of 

measurement and thePlatosoftware automaticallymeasuresthe 

maximum powerdensity. 

Fig.2 Reconstructed PowerDensityf『0m NearField measu面ments

Reference Horn antennaat 30GHzzo-2mm 

p,oductim叩for"＇U9tmtionpurp09e9叫yActualproductmayva"�


