Appendix E: DAE and Probe Calibration Certificate

1.1.1. DAEA4 Calibration Certificate

."'
Add: No.52 HunYuanBei Road, Hiiian District, Befjing, @m, Ching
i Tel: +86-10-62304633-2512 Fax: +86-10-62304633-
E-mail: enbi@chinattl.com Hupedfwwwochinand.cn

Client :

Object

Calibration Procedure(s)

Calibration date:

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements{Sl). The measuremeants and the uncertaintias with confidence probability ara given on the following

pages and are part of the cerificate.
All calibrations have been conducted in the closed laboratory hdlryg: anviranmant temperature22:3)C and
humidity=70%. |
| I | |
Calibration Equipment used (M&TE critical for callbration) , §
! i n i
Primary Standards D # Cal D ’_'ni,u:intod by, Cert 'r--j_-'_.-;;, Scheduled Calibration i
o I Li | | i
l. w1
Process Calibrator 753 1 n-21 (CTTL, Mo.J21X04465) i“: Jun-22 ! 11
i [ i | |
: .L | ! =I:: E ;_I i 1
| .'Fl.lﬂlﬁl}l'l
Calibrated by 2 4
Reviewed by:
Approved by: . :

1 LR EL”
] Issued: April 16, 2022
This calibration certificate shall not be reproduced except in full without wiitien approval of the laboratory.

¥
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Appendix E: DAE and Probe Calibration Certificate

&Ls 5 csa CAICT

Add: No.32 HuaYuanBei Road, Haldian Distriet, Beijing. 100191, China
Tel: +RA-10-62304633-2512 Fax: +86-10-62304635-2504
E-madl: coli@ehinattl.com Hup:/fwww.chinatlco
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the

voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

s The report provide only calibration results for DAE, it does not contain other
performance test results.

20f12



Appendix E: DAE and Probe Calibration Certificate

A" | Callaboration with
=3 L oLES LR
"{.]:r CALIBRATION LABGRATORY

Add: No. 52 HuaYuanBei Road, Haidian District, Beijing, 1001491, China
Tel: =86-10-62304633-2512 Fae: +86- 1 0-62304633-2504

CAICT

E-mail: etilimchinattl.com Hitp:/'wwwichinattl cn
DC Voltage Measurement
AD - Converter Resolution nominal
High Range: 1L5B= .1V, full range = =100, +300 my
Low Range: 1LSE = ginv, full range = ... e 3m
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Callbration Factors X Y rd
High Range 406,337 + 0.15% (k=2) | 406.020 + 0]15% (k=2) dﬂ&ﬂ 73+ 0.15% (k=2)
Low Range 3.98608 £ 0.7% (k=2) | 3.99378 1 0)7% (k=2) | 3.98433 + 0.7% (k=2)
Connector Angle

Connector Angle ta be used in DASY system

18,5 £ 1°
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Appendix E: DAE and Probe Calibration Certificate

1.2. Probe Calibration Certificate

¥ In Collsboration with s@;}“ r\ ::%E
77.5s p e a g
S it lacirs N ICNAS S,

MY CHAS LOSTO

Add; Mo HuaYuanDbe Road, Haldsn Disrict, Besjing, 1M1, China
Tel; +3i=| D-A23MA35-2512 Fax: +86- [ 0623040332514
Eemaal: ctthaichinatl. com ot twwwoelinail on

Certificate No:  Z21-60446
]

Ohbject EX30W4 - SN - 3748
Galibration Procedurs(s) FE.Fi1.004-02
Calibration Procedures for Dosimetric E-feld Probes

Calibrabon date: December 20 2021
This calibration Certificale documents the traceability to netional standards, which realize the physical units of
measurementsi S}, The measuremants and the uncartainties with confidence prabability ane given on the Tollowing

pages and are part of the cerificate.

Al calibrations have been conducted in the closed laboratory facility: environment tempersture2243)C and
huanmidiny<70%.

Calbration Equipment used (METE eritical for calibeation)

Primary Standards ID# Cal Da'ha[t:alihrat-géb'y, Ceriflcate Mo.)  Scheduled Callbeation
Power Meter  NREP2 101919 15-Jun=21{CTTL, No.J21X04466) Jun-22
Power sensor  NRP-Z01 109547 15-Jun-21(CTTL, Mo.J21 04456} Jun-22
Power sensor  NRP-Z81 101548 15-Jun-21{CTTL, Mo.J21X044566) Jun-22
Reference  10dBAttenuator | 1BNSOW-10dB  10-Feb-20{CTTL, Mo.J20X00525) Feb-22
Reference 20dBAtenuator | 18NSOW-20dB  10-Feb-20{CTTL, No.J20X00526) Feb-22
Rafarenca Probe EX3DV4 SN 3817 ZT-Jm‘I-Zi{SPEAG.:ND.EKB-G-mT_JanEH Jan-22
DAE4 SN 1555 20-Aug-21{SPEAG/ No.DAEA-1555_Aug21/2} Aug-22

; Sa-ngndz_.r-_.- Slandarl:ls D# Cal Dale(Caloraded by, Cerificate Mo} Scheduled Calibration
SignalGenaralor MGAETD0A | B2010628056 16-Jun-21({CTTL, No.J21X044E8T) Jun-22
Metwork Analyzer  ES0TIC | MY46110673  29-Jan-21(CTTL. No.J20X00515) Jan-22

Mame Function Signature

Calibrofed by: Wu Zongying SAR Test Enginaer : %

Reviewed by: Lin Hao SAR Test Engineer i -ﬁf;ﬁé '

Apprmind by Qi Dianyuan SAR Project Leader Spet= o

Issued: Decembaer 31, 2021
This calibration cerificate shall not be reproduced except in full without written appreval of the laboratory.
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Appendix E: DAE and Probe Calibration Certificate

*  In Collaboramion with

T771.2 0 ¢ 8 8§

CALIBRATION LABORATORY

Add: Mo.52 HunYuenBei Road, Haidine District, Beijug, [001%1, Ching
Tel: +86-10-62504633-2512 Fax: +84-1{-62W4033-2504

E-mall: el E@chinatl soen Hitipefivweww chivast].cn
Glossary:
TEL tigsue simulating liguid
MNORMy.z sensitivity in free space
GonvF sensitivity in TEL / NORMx, v,z
DCP dioda comprassion point
CF creet factor {1/duty_cyele) of the RF signal
ABCD modulation dependent linearzation paramaters

Puolarization & @ rotation around probe axis
Polarization & f ratation around an axis that is in the plane normal to probe axis (at measurement center), i
#=0 |s normal o prabe axis

Connector Angle  information used in DASY syslem to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) [EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Commumications Devices
Measurement Technigues®, June 2013

) IEC 62208-1, "Measurament procadure for the assessment of Specific Absorption Rate (SAR) from
hand-hald and bedy-mounted devices used next to the ear (frequency range of 300 MHz to 8§ GHz)",
July 2018

¢} IEC 62209-2, "Procedure to determing the Specific Absorption Rate (SAR) for wiraless communication
gew'nea used in close proximity to the human body (frequency range of 30 MHz to & GHz)", March

010

d) KDB BESE64, "SAR Measurement Requiremants for 100 MHz to B GHZ"

Methods Applied and Interpretation of Parameters:

s NORMy,y 2 Assessed for E-field polarization 8=0 (f2000MHz in TEM-cell, f= 1B00MHz; waveguids)
NORMx vz are only intermediate values, i.e., the unceraintes of NORM:x, vz doss not effect the
E? field uncertainty inside TSL (see balow ConvF).

= NORMfx .z = NORM: y,z* frequency_response [see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of the
fraquency response is included in the stated uncertainty of ConvF.

s« DCPyy 2z DCP are numerical linearization parametars agsessad based on the data of pOwar swaen
{no uncerainty reguired), DCP does not depend an fraguancy nor media,

+  PAR: PAR f2 the Peak to Average Rafio that is not callbrated but determined based on the signal
charactenstics,

o Ax iz Buy oz CxyzVRx pzABC are numerical linearization paramaters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency naor
madia. ¥R ia the maximum calibration range expressed in RMS voltage across the diode.

o« Convl and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature
Transfer Standard far f28000Hz) and inside waveguide using analylizal fisld distributions based on
power measurements for f =800MHz. The same sefups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given
Thesa parameters are used in DASY4 software fo improve probe accuracy dose to the boundary.
The sensitivity in TSL comesponds to NORMx y.z* ConvF whereby the uncerainty corresponds fo
that given for CenvF. A frequency dependent ConvF s used in DASY version 4.4 and higher which
allows extending the validity from:S0MHz 1o£100MHz,

s Spherical isolrepy (30 devistion from isolreny): in a field of low gradients reslized using a flat
phantom exposed by a patch antenna.

»  Sensor Offsef The sensor offsel corresponds to the offset of virtual measurement center fram the
probe ip (on probe axig). Mo iolerance required.

»  Connector Angie: The angle ks assessed using the information gained by determining the NORMy
{no uncerainly required).
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Appendix E: DAE and Probe Calibration Certificate

r-ﬂ In Ceflabarasion with
s .0 8 8 K
= 7T,

Aild: Mo.52 HisdYiuanBel Rosd, Hasdian Disrict, Reijing, 100191, Chins
Teh +B6-10-62314633-1512 F: +Eb-10-62304633-230
Y-mail: ciliwchinatt]l oom It chinast]. on

DASY/EASY — Parameters of Probe: EX3DV4 — SN:3748

Basic Calibration Parameters

Sensor X

Sensor Y Sensor £ Unc (k=2)
Norm{pVi(Vim))* 0.41 0.52 0.46 £10.0%
DCP{mV)? 102,1 104.3 101.8
Modulation Calibration Parameters
| up Communication A B c o VR UncE
. System Name B dBpV ) dB my (H=2)
0 oW X 0.0 0.0 1.0 .00 1438 | t2.4%
¥ |ooD 0.0 1.0 182.4
z 0.0 0.0 1.0 150.4

The reported uncertainty of measurement Is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

A The uncertainties of Nerm X, ¥, Z de not affect the E>field unceralnty inside TSL (s Page 4).

" Mumerical linearization parsmeter: unceralnty not required.

E Uncertainly is determined using the mayx. deviation from finear response applying rectangular distibution
and ie expressed for the square of the fisld value.
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Appendix E: DAE and Probe Calibration Certificate

ﬁ In Coliaboration with

Al Wo.32 HusYuanBei Road, Haidian Districy, Beiging, 100191, China
Tel: +8i-11623 0463 3-2512 Fmg: +Hi-1 16230463 3-2 504
E-mall; enk@Echinail.com Hirperusss chingiil cn

DASY/EASY - Parameters of Probe: EX3DV4 — SN:3748

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz)® F:::ﬁ::ﬁ G“"‘i:f:;f’ ConvF X | ConvF Y GumFZ[AIpI’B“ i‘ﬂa :".r:}'
750 49 0.89 8.82 862 | 8.2 | 015 | 138 | +121% |
835 45 0.80 8.48 8.48 848 | 013 | 144 | £121%
17560 40.1 1.37 T.42 T.42 7.42 | 0.30 0.84 +12.1%
1800 40.0 1.40 7.18 7.18 748 | 0.27 | 089 | +£124%
2100 | 39.8 148 712 742 A2 | &A1 1.22 | H124%
2300 385 1.67 7.00 7.00 7.00 | 045 | 082 | £121%

2480 8.2 1.80 6.82 6.82 B8z | o080 070 | T121%
2600 38.0 1.98 6.56 655 | G55 | 047 | 082 | +121%
3500 7.8 281 8.10 8.10 6.10 0.42 1.03 | £13.3%
3700 __?:?:?' 112 5.80 65.90 5.30 0.45 102 | £13.5%
3900 375 .32 5.80 5.80 580 | 0.40 | 125 | £133%

4100 7.2 1.63 5.88 5.88 588 | 040 | 116 | +13.3%
4200 371 .63 876 | 575 676 | 0.40 | 1258 | £133%
4400 36.8 3.84 5.67 5.67 5.67 0.40 | 1.26 | +13.3%
4600 | 367 4.04 5.56 556 | 666 | 045 | 120 | +13.3%
4800 36.4 4.2 5.61 5.51 551 | 045 | 120 | +13.3%
4350 38.3 4.40 530 | 530 6.30 045 | 1.25 | £13.3%
5250 39 | am 500 | 500 | 600 | 050 | 1.28 | +13.3%
5600 6.5 5.07 488 | 468 458 | 050 125 | +13.3%
5750 35.4 5.22 487 | 467 467 0560 | 1.30 | +43a%

£ Freguency valldity above 300 MMz of +100MHz only apphes for DASY w4 and highar (Page Z), elsa it is restricted 1o
£500Hz, The uncerainty is the RSS of ConvF uncertainty 8t calibration fraquanay and the uncartzinty for the indicated
frésquancy band. Fraquency valdity balow 300 MHzis + 10, 28, 40, 50 and 70 MHz for ConvF assessments at 30, 54, 128,
150 and Z20 MHz respastvaly. Abowve 5 GHz fraquancy validily can ba sxtendad to + 190 MHz.

F Al frequency below 3 GHz. the validity of tissue parameters (€ and o) can be refaxed fo £10% if liquid compansation
formuda is applied to measured SAR values. At fraquencies above 3 GHz, the vaSidity of tissue parameters (£ and @) s
restricted to £5%. The unceriainty is the RSS of the ConvF uncertainty for Indicated targel tissue parameters,

£ flpha/Depth are determined during calibration. SPEAG warrants that the remaming deviation due to the boundary
effect after compansalion is always less than £ 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diamater fram the baundary,
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Appendix E: DAE and Probe Calibration Certificate

CALIBRATION LABORATORY

Audd: Ho 52 HuaYwanBe Reoad, Haidien Districi, Beijing, 1001%1, China
Tel: +36-[062HMA33-151Z Fan: +86- 18521020332 504
E-tinail: cuil dichnnalcoim Hintgr s il in

& ZTL‘“ speag

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Unecertainty of Frequency Response of E-field: £7.4% (k=2)
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Appendix E: DAE and Probe Calibration Certificate

CALIBRATION LABORATORY

Addl: No 32 HuaYimanBes Road, Hoiduan Destrict, Bejing. 100191, China
Tel: +36-10-62300633-2512 Fax: #86=10-a2304615.2504
E-ral; eflichinanl com Hutpwonchinatilcn

Receiving Pattern (®), 8=0°

&7l aa

f=600 MHz, TEM f=1800 MHz, R22
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Uneartaimty of Axial Botropy Assessment; £1.2% (=2}
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Appendix E: DAE and Probe Calibration Certificate

*  InCollasboration with
71.8 8 ¢ 8 8
CALIBRATION LABORATORY

Add: Mo.52 HuYuanBel Road, Haddion Distct, Beijing, 100191, Chinn
Tell; +BG-10-62304633-2512 Fax; 1H=10-6230463 32304
Eemail: ctli@chinmoitl.com Hugewwwchinsil.cn

chineil.cn

Dynamic Range f(SARnhead)
(TEM cell, f = 900 MHz)

1] W B 1w Sv"-ﬂ[m'l"!'l'ﬂ"l:] I1u' ' '
Uncertainty of Linearity Assessment; +0,9% (k=2)
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Appendix E: DAE and Probe Calibration Certificate

Aadd: Mo 52 HuaYuen Bei Rosd. Haidiss Distict. Beijing, 100191, China
Tel: +86- 1623046332512 Feoc: +86= 1062 MH633-2 504
E-maik: cttlimchinaitl.com Hitipewvw chipasil cn

Conversion Factor Assessment
=750 MHz, WGLS RI9(H_convF) f=1750 MHz WGLS R22(H_convF)

anfy T T il
! o
a5 4 1
"". w0 | | |
i z §
E s "n a LY |
= "-. 150 !
&g \ § k!
z \ \
B o b
i, \ ime \
o \ T \ |

-10 -0B0 -0E0 040 050 00 03 G40 80 DB 10

Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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Appendix E: DAE and Probe Calibration Certificate

A" |n Colaboretion with
=77/ s p e a g
CALIBRATION LABORATORY
Addi; Me.52 HeaYuanBei Hoad, Haidian Disirict, Beljing, 100091, Chinn

Ted: +Bi= 106230463 3-2512 Fai: +8i-1 06230463 3-2504
E-maif; ctiligchinaitl. com Hitp:fwww chinatil.cn

DASY/EASY - Parameters of Probe: EX3DV4 — SN:3748

_Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) BT
Machanical Su rfnc.e; Detection Modae enabled
Optical Surface Detection Mode disable
Probe Overall Length o 33Tmm
-Fruha Body Diameter 10mm i
Tip Length Smm
Tip Diameter - E.Smm_-
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1m;n_
I';‘ruhe Tip te Sensor £ Calibration Point 1mm
Recommended Measurement Distance from Surface T 1.4mm
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