
































 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Head 
835 MHz 

May 18, 2018 -34.1 - 49.5 - 

Apr. 17, 2019 -33.6 -1.47  46.2 -3.3  

Note: The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior 

calibration. Therefore the verification results meet the requirement of extended calibration.  

 

 



 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Body 
835 MHz 

May 18, 2018 -22.1  - 46.6  - 

Apr. 17, 2019 -22.2  0.45  46.0  -0.6  

Note: The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior 

calibration. Therefore the verification results meet the requirement of extended calibration.  

 

 



















 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Head 
1750 MHz 

May 18, 2018 -29.4 - 48.3 - 

Apr. 17, 2019 -29.1 -1.02  51.5 3.2  

Note: The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior 

calibration. Therefore the verification results meet the requirement of extended calibration.  

 

 



 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Body 
1750 MHz 

May 18, 2018 -24.9 - 45 - 

Apr. 17, 2019 -24.2 -2.81  48 3.0  

Note: The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior 

calibration. Therefore the verification results meet the requirement of extended calibration.  

 



















 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Head 
1900 MHz 

May 18, 2018 -21.6 - 45.5 - 

Apr. 17, 2019 -23.3 7.87  45.9 0.4  

Note: The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior 

calibration. Therefore the verification results meet the requirement of extended calibration.  

 



 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Body 
1900 MHz 

May 18, 2018 -22.7 - 44.3 - 

Apr. 17, 2019 -21.8 -3.96  43.2 -1.1  

Note: The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior 

calibration. Therefore the verification results meet the requirement of extended calibration.  
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RTlFlCAT

O丬ect Es3DV3ˉ sN∶ 3142

CaⅡbration Procedure(s)         FF~z11~004-01

CaⅡ bΓaⅡ on PΓoceduΓes for DOsirnetΓ ic E-feId PΓobes

CaⅡ bration date∶                MaΓ Ch12,2020

This CalibraⅡ on CertiⅡ Cate documents the traceabiⅢ y to naUOna丨 standards,which reaIize the physical unⅡ s of

measurements(SI),The rneasuΓ ements and the uncertainties、 ″ith cOn旧 dence pΓobabⅢ ty are given on the fo"owing

pages and are part ofthe certiΠ cate,

AI丨  caⅡ braⅡons have been conducted in the c丨 osed laboratory facⅡ ity∶  environment temperature(22± 3)°C and

humdty(70%.

CaIibraUOn Equipment used(M&TE c"UCal for ca丨 ibraUon)

PHmary standards 丨D#        Ca丨 Date(CaⅡ brated by,CeItiⅡ cate No.)  Schedu丨 ed CaⅡbraUOn

PoweΓ Meter NRP2
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18N501/V-20dB

sN7307
sN1525

Jun-20

Jun-20

Jun-20

Feb-22

Feb-22

May-20

Aug-20

secondary standards ID#          CaI Date(Calibrated by,CeHincate N° )      schedu丨 ed CaⅡ bration

signa|Generator MG3700A

Ne枷ork Ana丨yzer E5071C

Jun-20

Feb-21

6201052605

MY46110673

18-Jun-19(CTTL,No.J19X05127)

10-Feb-20(CTTL,No。 J20X00515)

Ca"brated by∶

Reviewed by∶

Approved by∶

FunCtion

sAR Test Engineer

sAR Test Engineer

sAR PrqeCt Leader

Name

Yu Zongying

Lin Hao

Qi Dianyuan

lssued∶ March14,2020
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tissue sirnulating丨 iquid

sensⅡ ivity in free space

sens"ivky in TsL`NORMx,yz
diode compression point

crest factor(1`duty~cyde)ofthe RF signal
modulation dependent Ⅱnearization parameters

Φ rotation around pΓobe axis
θ rotation around an axis thatis in the plane no"η a丨 to probe axis(at measurement centerl,i

θ〓O is nor:ηalto probe axis

ConnectoΓ Angle infor,nation used in DAsY system to aⅡ gn probe sensor X to the robot coordinate system

CaⅡ bration is Perfo"med ACCording to the Fo"oWing shndards:
a) lEEE std 1528-2013, 

“
lEEE RecOmmended Practice for Determining the Peak spaUal-Averaged

specfic Absorpuon Rate (sAR) in the Human Head from Wireless CommuniCauons Devices∶
Measurement Tochniques” ,June2013
b)lEC62209-1,“ Measurement prOcedure for the assessment of specⅢ c AbsorpUon Rate(sAR)fr° m
hand-held and body丬 ηounted devices used nextto the ear(frequency range of300MHz to6(3Hz)” ,

July2016
C)lEC62209-2,"Procedure to determine the Specric Abs。rpHon Rate(sAR)f。 r wire丨 ess communicaHon
devices used in close proxirnity to the human body(fΓ equency range of30MHz to6GHz)", MarCh
2010
d)KDB865664,“sAR Measurement Requirements for100MHzto6GHz”
Ⅲethods AppⅡ ed and Interpre伍1tion of Parameters:
●  AfORMX,yz Assessed for E△ eld po丨 aHzauon θ〓o lf≤ 900MHzin TEM-cel∷ f>1800MHz∶ Waveguide).
NORMX,y,z aΓ e only interrη ediate values,i,e.,the uncertainties of NORMx,y,z does not effectthe

E2-field uncertainty inside TsL(see be丨 ow ConVF)
●  ⅣORMr,焉 yz〓 ⅣOR淑,yz☆ freq凵enCy respo刀 se(see Frequency Response Chart).This
Ⅱnearization is imp丨 emented in DAsY4softWare versions later than4.2.The uncertainty ofthe
frequency response is inc丨 uded in the stated uncertainty of ConvF.

●  DCPX`yzf DCP are numeHcalⅡ neaHzation parameters assessed based on the data of power sweep
(no unCertainty required)DCP d° es not depend on frequency nor media.

●  PAR∶ PAR is the Peak to Average Ratio thatis not caⅡ brated but deterrηined based on the signa丨

characteHstics.

●  Ax,y,石 B灼 y,石 C埒y石 yRx,yzfA,B,C are numeHcalⅡ neaHzauon paΓ ameteΓs assessed based on the

data of power sweep for specric rnodulation signa丨 .The parameters do not depend on frequency nor

media.VR is the:η axirnurn caⅡ bration range expressed in RMs voltage across the diode.
● Co冖 V厂 and BoJndary Efecf ParamefersJ Assessed in刊 at phantom using E-Ⅱ e丨 d(or Temperature
Transfer standard for仁800MHz)and inside WaVeguide using ana丨 ytica丨 Ⅱe丨d distHbutions based on
poWer rneasurements forf)8OOMHz.The same setups are used for assessment ofthe parameters

appⅡ ed for bounda冂

`C0mpensation(a丨

pha,depth)of Which typiCa丨 uncertainty valued are given.

These parameters are used in DAsY4software to improve pΓ obe accuracy c丨 ose to the boundary.

The sensitiVity in TsL corresponds to NORMX,yz★ ConVF、″hereby the uncertainty corΓ esponds to

that given for ConvF A frequency dependent ConvF is used in DAsY version4.4and higher Which

a丨丨ows extending the Validky from± 50MHzto±100MHz
● Sp力 e刀 Ca′ 泌0rropy raD dev`ari° n from沁ofropy,fin a Ⅱeld of丨 oW gradients rea丨 ized using a刊 at
phantorn exposed by a patch antenna.

●  Se冖sor0fse″ The sensor ofFset cOrresponds to the offset of Virtual rneasurement centerfrom the
probe tip(on pr° be aXis)No tolerance required.
●  Con冖 eCforA冖 g/ef The angle is assessed using the informau° n gained by determining the ⅣOR″k
(n。 unCertainty required)

彐

GIossary:
TsL
NORMX,y,z
ConvF
DCP
CF
A,B,C,D
POlaHzation(0
Po丨 aΓization θ
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DAsΥ∥EAsΥ -Parameters of Probe:Es3DV3-sN:3142

Basic CaⅡ bration Parameters

sensor X sensoΓ Υ sensor z Unc(Ⅱ〓2)

NOrm(uW(Wm)2)A o.78 o.91 1.02 ±10.0%

DCP(mVl: 106.2 102.4 105.4

MOdulation CaⅡbration Parameters

ulD Comlη un∶caJOn

system Name

A

dB

B

dBVⅡV
C

DdΒ

VR
mV

VncE
(k〓 2)

o CW X o,o o,o 1.o o.00 219.1 ±2.2%
Υ o,o o,o 1.o 233.2

z o.o o.o 1.o 255.8

The repo吐ed unce吐 ainty of measurement is stated as the standard unce吐ainty of
Measurement mu丨 tipⅡ ed by the coverage factor k〓 2, Which for a norrnal distribution
Corresponds to a coverage probabⅡ ity of approxirnately95%.

A The uncertainJes of NOrm X,丫 Zd。 not affectthe E2-Ⅱ e丨d uncertainty inside TsL(see Page5).
:NumeHcaI ⅡnearizaⅡon parameter∶ uncertainty not required.
E Uncertainly is deteΓ rnined using the max, deviaUOn from"neaΓ  Γesponse appIying reCtanguIaΓ  distΓ ibution

and is eXpΓessed forthe square ofthe{丨
:ieId vaIue.

CertifIcate No∶ Z20ˉ60075 Page4of10
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DAsΥ
`EAsΥ
-Parameters of Probe:Es3DV3-sN:3142

CaⅡ bration Parameter DeteHη ined in Head Tissue sirV|uIating Media

f:MHzlc
ReIat∶ ve

Perm‖∶v:ty F

Conductiˇ⒒y

(s`m)F
ConˇFX ConvF Υ ConˇFz AIphaG

DepthG

(mm)
Unct。

(k〓 2)

750 41.9 o。 8θ 6.29 6.29 6.29 o.40 1.35 ±12.1%

θ00 41.5 o.97 6.15 6.15 6.15 o.34 1.61 ±12.1%

1750 40.1 1.37 5.26 5.26 5.26 o。57 1.32 ±12.1%

1900 40.o 1.40 5.08 5.08 5.08 o.55 1.36 ±12.1%

2000 40.o 1.40 5.01 5.01 5.01 o.60 1.32 ±12.1%

2300 3θ。5 1.67 4.83 4.83 4.83 o.66 1.26 ±12.1%

2450 3θ。2 1.80 4.57 4.57 4.57 0.76 1.23 ±12.1%

2600 39.0 1.96 4.45 4.45 4.45 0.88 1.12 ±12.1%

c Frequency va丨
idⅡy above300MHz of± 100MHz on丨 y appⅡes for DAsΥ v4,4and higher(Page2),eIse Ⅱ is restHcted to

±50MHz。 The uncertainty is the Rss of ConvF uncertainty at caⅡ braJon frequency and the uncertainty f0rthe indicated

frequency band Frequency vaⅡ dity below300MHzis± 10,25,40,50and70MHz for ConVF assessments at30,64,128,

150and220RllHz respeCtively.Above5GHz frequency vaⅡ dity can be extended to± 110MHz。
F Atfrequency beIOw3GHz,the validⅡ y of Ussue parameters(ε and σ)can be re丨 axed to±10%fIiquid compensa刂 on

formula is app丨ied to measured sAR values.At frequencies above3GHz,the va丨 idly of刂 ssue parameters lE and σ)is

restricted to± 5%,The uncertainty is the Rss ofthe ConvF unceHainty forindicated target刂 ssue parameters。

G`\丨 pha`Depth are determined during ca"bration sPEAG warrants thatthe remaining deviation due to the boundary

effect a】er compensaJon is aIways Iess than± 1°/。 foΓ fΓequencies beIoW3GHz and be丨 oⅥr± 2o/o forthe frequencies

between3-6GHz at any distance丨 argerthan ha丨 fthe probe tip diameterfrom the boundary

Ce丘iflGate No∶ Z20ˉ60075 Page5of10
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ConversIon Factor Assessment
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DAsY`EAsΥ -ParaImeters of Probe:Es3DV3-sN:3142

other Probe Parameters

sensor Arrangement THanguIar

Co""ector A"gIe(° ) 157

ⅢechanicaI surface Detectio"Iuode enabled

optiCaI surface Detectio"Mode disabIe

Probe Overa"Length 337,nrn

Probe BOdy Diameter 10mm

Tip Length 10mm

Tip Diameter 4mm

Probe Tip to sensor X CaⅡ bration Poi"t 2mm

Probe Tip to sensor Y CaⅡ bratio"Point 2mm

Probe Tip to sensor z CaⅡ bration Point 2mm

RecoΠⅡne"ded Iueasurement Dish"ce frorn surface 3mm

Ce⒒iflGate No:Z20ˉ60075 Page10of10
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