
















 

   

 

 

Return Loss and Impedance Indicated By Head Tissue 

Meas. Items Original Value Current Value Deviation 

Return Loss(dB) -28.040 -26.45 -5.67% 

       
1.379Ω 

Real part 

-2.216Ω 

Imaginary part 

 

Impedance 53.281Ω + 2.445jΩ 54.66Ω + 0.229Ω 

 Test Date: 2020/05/10 
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CALIB    N CERTIFICAT

O丬 ect EX3DV4-sN∶ 3883

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

CaIibration ProCedures for DOsimetHc E-币 e|d Probes

CaⅡ bration date∶                ApriI01,2020

This CaⅡ bration Certi旧 cate documents the traceabⅡ ity to nationa丨 standards, whiCh reaⅡ ze the physica丨 units of

measurements(s丨 )The measuΓ ements and the unce吐 ain刂 es w"h con旧 dence probabi"ty are gⅣen on the fol丨 owing

pages and are part ofthe certiflcate,

AI丨 caⅡ braUons have been cOnducted in the c丨 osed laboratory facility∶  environment temperatuΓ e(22±3)℃  and

hurnidity(70%,

Ca丨 ibraJOn Equipment used(M&TE cH刂 ca丨 for calibra刂 on)

P"mary Standards 丨D#        Ca丨 Date(CaⅡ brated by,CertⅢ Cate No,)  Scheduled Ca丨 ibra‖on

POwer Meter NRP2

Powersensor NRP-z91

Powersensor NRP-Z91

Reference 10dBA仗 enuator

Reference 20dBAttenuator

RefeΓence Probe EX3DV4

DAE4

18-Jun-19(CTTL,NoJ19X05125)

18-Jun-19(CTTL,NoJ19X05125)

18-Jun-19(CTTL,No.J19X05125)

10ˉ Feb-20(CTTL,No.J20X00525)

10-Feb-20(CTTL,NoJ20X00526)

24-May-19(SPEAG,No EX3-7307~May19/2)

26-Aug-19(sPEAG,No DAE4-1525〓 Aug19)

101919

101547

101548

18N50ul-10dB

18N501lV-20dB

sN7307
sN1525

Jun-20

Jun-20

Jun-20

Feb-22

Feb-22

May-20

Aug-20

Secondary Standards

SignaIGenerator MG3700A

NeuⅣ oΓk Ana丨 yzer E5071C

丨D#           Cal Date(CaIibrated by,Cedincate No)

6201052605   18-Jun-19(CTTL,NoJ19X05127)

MY46110673  10-Feb-20(CTTL,No,J20XO0515)

schedu丨 ed CaⅡ bration

Jun-20

Feb-21

CaⅡ brated by∶

Reviewed by∶

ApproVed by∶

Name

Yu Zongying

Lin Hao

Qi Dianyuan

FunCtion

SAR Test Engineer

sAR Test Engineer

sAR PΓ oJeCt Leader

丨ssued∶ Apri丨 01,2020

This caⅡ bration certificate sha"not be reproduCed exceptin fu"、 ″ithout Wri⒒ en approva丨 of the IaboratoΓ u
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GIOssary:
TsL
NORMX,y,z
ConVF
DCP
CF
A,B,C,D

tissue si了 nu丨 ating liquid

sensitivity in free space

senskiv"yin TsL`NORMx,y,z
diode compression point

crest factor(1`duty~cyde)ofthe RF signa丨

modu丨ation dependent Ⅱnearization parameters
Polarization o   Φ rotation around probe axis
Po丨aHzation θ    θ rotation around an axis thatis in the plane nor【 ηalto probe aXis(at measurement center),i

θ〓O is norrη a丨 to probe axis

ConnectorAng丨e inforrnation used in DAsΥ system to aⅡgn pΓobe sensor X to the robot coordinate system
CaⅡ bration is Perfor口 ηed According to the Fo"owing s臼 ndards:
a) lEEE std 1528-2013, 

“
lEEE ReCornrnended Practice for Determining the Peak spaUa卜 Averaged

specⅢ c Absorpuon Rate(sAR)in the Human Head from Wireless Communications DeVices∶
Measurement Techniques” ,June2013
b)lEC62209-1,“ Measurement procedure for the assessment of specⅢ c Absorpuon Rate(sAR)from
hand-held and body丬 ηounted devices used nextto the ear(frequency range of300MHz to6GHz)”

,

Ju丨 y2016
clIEC62209-2,"Procedure to determine the speciⅡ c Absorption Rate(sAR)for wireless cOmmunicauon
devices used in c丨 ose proxim"y to the human body(frequency range of30MHz to6GHz)】 1,March

2010
d)KDB865664,“sAR Measurement Requirements for100MHzto6GHz”
Ⅲethods AppⅡ ed and I"terprehtion of Parameters:
●  ⅣOR淑,y,z Assessed for E亻 ield po丨 aHzaUon θ〓0(仁900MHzin TEM-ce丨 1f)1800MHz∶ WaVeguide).
NORMX,y,z are only intermediate values,i.e.,the uncertainties of NORMX,y,z does not efFectthe

E2-Ⅱ e丨d uncertainty inside TsL(see below ConvF)
.  ArOR″r,托 y,z〓 ⅣoRMX,yz· Freq″e刀cy respo冖 se(see Frequency Response Chart)This
Ⅱnearization is imp丨 emented in DAsY4softWare versions laterthan4.2.The uncertainty ofthe
frequency response is included in the stated uncertainty of ConvF

●  DC以,yzr DCP are numeHcallineaHzation parameters assessed based on the data of power sweep
(n° uncertainty required).DCP d° es not depend on frequency nor media.

●  PAR∶ PAR is the Peak to AveΓ age Ratio thatis not caⅡ brated but deterrηined based on the signa丨
characteHstics.

●  ^X,y石 B托 y石 C埒y石 J淼,y,zfA,B,C are numeHca丨 ⅡneaHzau° n parameters assessed based on the
data of power sweep for specific rnodulation signa丨 .The parameters do not depend on frequency nor
media.VR is the:η axirnurn caⅡ bΓation range expressed in RMs vo丨 tage across the diode.

● Co刀VF and Boundary Efecf Para仞 efersf Assessed in刊 at phantom using E-field(or Temperature
Transfer standard for f≤ 800MHz)and inside、″aveguide using analytical Ⅱeld distributions based on
power rneasurements forf>800MHz.The same setups aΓ e used for assessment ofthe parameters
appⅡ ed for boundary compensation(alpha,depth)of which typical uncertainty valued are given.
These parameters are used in DAsY4softWare to improve probe accuracy c丨 ose to the boundaΓ乒
The sensitiVity in TsL Corresponds tO NORMX,y,z★ 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 va丨idky from±50MHzto±100MHz.
●  SpDe刀 Ca′ 沁0rropy raD de叼 af。刀from沁 ofropy,fin a Ⅱeld of丨 ow gradients real泛ed using a旧 at
phantorn exposed by a patch antenna.

●  Se冖sor Ofse仔 The sensor offset corΓ esponds to the ofFset of virtua丨 rneasurement centerfΓom the
probe tip(on pr° be axis).Not° 丨erance required.
●  Co冖 necforAngref The ang丨 e is assessed using the informaⅡ on gained by determining the ArORMx

lno unCe吐 ainty required).
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Probe EX3DV4

SN∶ 3883

CaⅡ brated∶ ApriI01,2020

CaIibrated for DAsY/EAsY systems
(N°te∶ n°n~compaJb|e wⅡh DAsY2system!)
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DAsΥ∥EAsΥ -Parameters of Probe:EX3DV4-sN:3883

Basic CaⅡ bration Parameters

se"sor X se"sor Υ sensor z V"c(k〓 2)

N。rm(uWlVrmlz)A 0.39 0.23 o.40 ±10.0%

DCP(mV): 101.7 97.5 102.o

MOdulation CaⅡbration Parameters

UID CoⅡ
"η
un∶ cat∶on

system Name

Α

dB
B

dBW"V

C
DdB
VR

mV
UncE
(k〓 2)

0 CW X o.o o.o 1,o o。 00 157,4 ±2,1%
Υ o.o o.o 1.o 110.3

z o,o o。 o 1.o 159.1

The repo吐 ed unce吐ainty of measurement is stated as the standard unce"ainty of
Measurement mu丨 tipⅡ ed by the coverage factor k〓 2, whiCh for a normal distHbution
COrresponds to a Coverage probabⅡ ity of approxirnately95%.

A The unceHainties of NoΓ m X,丫 z do not affectthe E2-Ⅱ eId uncertainty inside TsL(see Page5and Page6).
B NumeHcaI ⅡneaΓiza刂on parameter∶ uncertainty not requiΓed.
E UnceHainly is determined using the max.devia刂

on fΓom"near Γesponse appIying rectanguIaΓ  distΓ ibution
and is expΓessed forthe square ofthe ne丨 d vaIue.
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DAsY`EAsΥ -Parameters of Probe:EX3DV4-sN:3883

CaⅡ bration Parameter DeteⅡ ηined in Head Tissue silV|uIating Media

f【MHzlC
RelaJˇe

Perm∶ tt∶ ∶̌ty F

Conductiˇ ity

(s`m)F
ConvF X ConˇFΥ ConvF z AIphaG

DepthG

(mm)
Unct。

(k〓 2)

835 41.5 0.90 9.31 9.31 9.31 o。 18 1.27 ±12.1%

900 41.5 0.97 9.32 9.32 θ。32 o.1θ 1.20 ±12.1%

1750 40.1 1.37 7.85 7.85 7.85 o。 19 1.19 ±12.1%

1900 40.0 1.40 7.79 7.79 7.79 o。23 1.11 ±12.1%

2450 39.2 1.80 7.36 7.36 7.36 o。54 o。72 ±12.1%

c Frequency vaⅡ dity above300MHz of± 100MHz on丨 y appⅡ esfor DAsY v4.4and higher(Page2),else it is restricted to

±50MHz.The uncertainty is the RSs of ConvF uncertainty at caⅡ braUon frequency and the uncertainty forthe indicated

frequency band.Frequency vaⅡ dity be丨 oW300MHzis± 10,25,40,50and70MHz foΓ  ConvF assessments at30,64,128,

150and220MHz respective丨 y,Above5GHz frequency va"dity can be extended to± 110MHz。
F Atfrequency be丨ow3GHz,the vaⅡ dity oftissue parameters(ε  and σ)Can be re丨 axed to±10%if Ⅱquid Compensauon

formu丨 a is appⅡ ed to rneasured SAR va丨 ues Atfrequencies above3(3Hz,the vaⅡ dky of刂 ssue parameters(ε  and σ)is

restricted to± 5% The uncertainty is the RsS ofthe ConvF uncertainty fbrindicated target jssue parameters

G Alpha/Depth are deterrnined during caⅡ
bΓation。 sPEAG warrants thatthe remaining deviation due to the boundary

effect after compensation is a丨 ways丨ess than± 1o/o for frequencies beloW3GHz and be丨 ow± 2°/。 foΓ the frequencies

bemeen3~6GHz at any distance丨 argerthan ha丨 fthe probe tip diameterfrom the boundaΓ u

Ce⒒i丘cate No∶Z20-60117 Page5of11
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DAsΥ
'EAsΥ
-Parameters of Probe:EX3DV4-sN:3883

CaⅡ braJon Parameter Dete"η ined in Body Tissue sirVluIating Media

fIⅢHzlc
Relatiˇ e

PermⅡ iⅥtyF

Conductivity

(s′m)F
ConvF X ConˇFΥ ConvF z AIphaG

DepthG

(mm)

Unct.

(k〓 2)

835 55.2 0.97 9.37 9.37 θ。37 0.15 1.50 ±12.1%

900 55.o 1.05 9.36 9.36 9.36 o.30 1.02 ±12.1%

1750 53.4 1.49 7.62 7.62 7.62 o。 19 1.26 ±12.1%

1900 53.3 1.52 7.47 7.47 7.47 o.17 1.29 ±12.1%

2450 52.7 1.95 7.32 7.32 7.32 o.53 o.79 ±12.1%

C Frequency vaⅡ dity above300MHz of± 100MHz on丨 y appⅡes for DAsY v4.4and higher(Page2),else it is restricted to

±50h门 Hz.The unCertainty is the Rss of ConVF uncertainty at caⅡ bration fΓequency and the uncertainty f0rthe indicated

frequency band.Frequency vaⅡ dky be丨ow300MHzis± 10,25,40,50and70MHz for ConVF assessments at30,64,128,

150and220MHz respective丨 y Above5GHz frequency vaⅡ dity can be extended to± 110MHz.
F Atfrequency be|ow3GHz,the va丨

idⅡy of jssue parameters(ε and σ)can be re丨 axed to± 10o/o fliquid compensa刂 on

formu丨 a is app丨 ied to measured sAR va丨 ues Atfrequencies above3GHz,the Va丨 idity of Ussue parameters(ε  and σ)is

Γestricted to± 5%.The uncertainty is the RSS ofthe ConvF uncertainty forindicated target tissue parameters.

G`\|pha`Depth are dete"η ined during ca"bration,SPEAG WaΓ rants thatthe remaining deviation due to the boundary

effect a】er compensation is al、 ″ays less than± 1o/。 for frequencies below3GHz and be丨 ow± 2o/o forthe frequencies

bemeen3~6GHz at any distanCe丨 argerthan ha丨 fthe probe tip diameterfrom the boundary

CertiflGate No∶ Z20-60117 Page6of11
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ConversIon Factor Assessment
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DAsΥrEAsΥ ~Parameters of Probe:EX3DV4-sN:3883

other Probe Parameters

sensor Arrangement Triangular

Connector AngIe(° ) 132.2

MechanicaI surface Detection Iuode enabIed

opticaI surface Detection Ⅲode disabIe

Probe OVeraII Length 337Π
"n

Probe Body Diameter 10mm

Tip Length 10mm

Tip Diameter 2.5mm

Probe Tip to sensor X CaⅡ bratio"Point 1mm

Probe Tip to sensor Y CaⅡ bration Point 1mm

Probe Tip to sensor z CaⅡ bration POint 1mm

Recon"mended Ⅲeasurement Dis妇 nce froΠ,surface 1.4mm

Certiflcate No∶ Z20-60117 Page11of11
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