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Swmmnary:

This document presents the method and results from an accredited Dielectric Probe calibration
performed in MVG USA using the LIMESAR test bench. All calibration results are traceable to
national metrology institutions.
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SAR DIELECTRIC PROBE CALIBRATION REPORT Bef: ACR 138433 SATU A

1 INTRODUCTION

This document contains a summary of the suggested methods and requirements set forth by the IEEE
1528 and CEVIEC 62209 standards for liquid permittivity measurements and the measurements that
were performed to werify that the product complies with the fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type LIMESAR DIELECTRIC PROBE
Manutacturer MY

Muodel SCLMP

Serial Number SN 1915 OCPG 71

Product Condition (new / used) Used

A yearly calibration interval is recommendead.

3 FRODUCT DESCRIPTION

3l GENERATL INFORMATIOMN

MVG's Dielectric Probes are built in accordance to the IEEE 1528 and CEIIEC 62209 standards.
The product is designed for use with the LIMESAR test bench only.

Figure 1 - MV LIMESAR Dielectric Probe
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELTEC 62200-1 & 2 standards outline techmiques for

dieleciric property measurements. The LIMESAR test bench employs one of the methods outlined in
the standards, using a contact probe or open-ended coaxial transmission-line probe and vectos
network analyzer. The standards vecomimend the imeasureiment of two reference materials that have
well established and stable dielectric properties to validate the system, one for the calibration and one
for checking the calibration. The LIMESAR test bench uses De-iomized water as the reference for the
calibration and either DMS or Methanol as the reference for checking the calibration. The following
measurements were performed to venfy that the product complies with the fore mentioned standards.

41 LIQUID PERMITTIVITY MEASTUREMENTS

The permittivity of a liqud with well established dielectric properties was measured and the
measurement results compared to the values provided in the fore mentioned standards,

5 MEASUREMENT UNCERTAINTY

All uneertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty

51 : : ATY M
The following imcertainties apply to the Dielectric Penmittivity measurement;

Uncertainty analvsis of Permittivity Measurement

mwonsouncss [ oty [ St [ovor | o [ oo
Repeatabihity {n repeats, mad-kand) 4.00%% M i | 4,000
Deviation from reference liquid 5.00%% 4 W3 1 2.887%
Metwork analyser-drifi. lusearity 200 R W1 1 1.155%
Test-part cable vanations 0.0 i 2 1 0,00
Combined standard unceriainty 5.066%
Expanded unceriainty (confidence level of 5%, k = 2) 10,09

Uncertainty analvsis of Condoctivity Measurement

2 Uncertainty Prohahility ol Standlard
L value {+;—t£j Distribution | DiVPOT H Uncertainty (+/-%3)

Repeatability (o repeats, wdd-band) 3 50 N 1 1 3 500%,
Dieviation from reference lugquid 300 B W3 1 1.7T32%
Metwork asalyser-drifi. lusearity 2008 R i | 1.135%
Test-port cable variations (0.0 i} e 1 0. (0

Combined standard nncertainty 4073
Expanded uncertainty (confidence level of 95%, k= 12) 1%
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6 CALIBRATION MEASUREMENT RESULTS

Measurement Condition

Solttware LIMESAR
Liguid Temperature 21°C
Lab Temperatire 21°C
Lab Humnudity 44%%

6.1 LIOQUID PEREMITTIVITY MEASUREMENT

A ligquid of known characteristics (methanol at 20°C) is measured with the probe and the results (complex

permittivity g’ +je") are compared with the well-known theoretical values for this liquad.
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
g Validated. No cal Validated. No cal
LIMESAR Test Bench Version 3 NA required. required.
Network Analyzer | Rhode g'vic“wm SN100132 02/2022 02/2023
Validated. No cal Validated. No cal
Methanol CAS 67-56-1 Alpha Aesar LotD13WO011 required. required.
Temperature and
Humidity Sensor Control Company 11-661-9 02/2022 0272023
Page: 7/7
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Appendix D: Dipole Calibration Report
SID 750

SAR Reference Dipole Calibration Report

Ref: ACR.156.3.15.SATU.A

SHENZHEN TONGCE TESTING LAB.
TCT TESTING INDUSTRIAL PARK, FUQIAO 5TH INDUSTRIAL
ZONE, FUHAI STREET, BAOAN DISTRICT, SHENZHEN
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA

COMOSAR REFERENCE DIPOLE
FREQUENCY: 750 MHZ
SERIAL NO.: SN 16/15 DIP 0G750-368

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED

Calibration Date: 06/05/2021

.'S'h'i'.l‘]‘iillﬂf:l'.'

This document presents the method and resulis from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench,  All cahbration results are traceable to

nanonal metrology instmitions.

Page 153 of 230

Hotline: 400-6611-140 __ Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




TCT

SARK REFERENCE DIPOLE CALIBRATION REPORT

Report No.: TCT230214E004

Ref ACR.1563.15.5ATU A

Name Function Daie Signature
Prepared by : Jérdme LUC Product Manager 06/05/2021 ;;f};:
Checked by ; Jérome LUC Product Manager 06/05/2021 ;j%
Approved by : Kim RUTKOWSKI Quality Manager 06/05/2021 . Puthsghs
Customer Name
Distribution - SHENZHEN TONGC
i o TESTING LAB
Issue Date Modifications
A 06/05/2021 Initial release
Page: 211

Hotline: 400-6611-140

This document shall not be reprodwced, except in full or in part, without the written approval of MI'G.
The information contained herein is to be used only for the purpose for which it iz submitted and iz not to
be releazed in whole or part witkour written approval of MG

Page 154 of 230

Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




SAR REFERENCE DIPOLE CALIBRATION REPORT

Report No.: TCT230214E004

Ref ACE 136515 5ATUA

TABLE OF CONTENTS

il General Information

4 Measvrement Method

4.1 Femun Loss Requirements

4.2 Mechamical Requirements

5.1 Retumn Loss

32 Dimension Measurement

53 Validation Measurement

6 Calibration Measurement Results

6.3 Mechameal Dunensions

7.1 Head Liguid Measurement

=

7.3 Body Liquid Measurement

Validation measurement ...

L RN IR . mos e i o secirmms oni k o sm m m d m  ab naed 4
FEE B TR T R e G i B A B i A B AW A P 4
31 Product DeSCOIDTION c.uorersiaresrsnsssssssinsss sossssssmss sas samses s sasssres sanss ssnsmssess s sssmssssssasssrsane 4
4
5
5
3
¥ Mearuremant TICBICRIIEY . ... minniiirinasanims snnsesin s sus bimsssas st ssaba s s sinm cras am e -]
5
3
-]
............................................................................ L]
6.1 Return Loss and Impedance In Head Liguid 6
6.2 Feturn Loss and Impedance In Body Liquid 6
6
1.2 SAR Measurement Result With Head Ligquad 5
]
7.4  SAR Measurement Result With Body Liguid 10
............ Al

L BT T TS | S S IO

Page: 3411

Tl dovamen shall nar be reproducad, aveapr i Al o b paey, withond the wriran approval af MTG
e afowmmarion conmaimd e io 5 b uat cosly for the purpose for wiich & b5 sebmimed and s nor s
bt riceracl o wiloa o pert withour Wit gpprove of WG

Hotline: 400-6611-140

Page 155 of 230

Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




TCTEN®N

TESTING CENTRE TECHNOLOGY Report No.: TCT230214E004

SAR REFEREXCE DIPOLE © ALTBRATION REPORT Ref: ACR156.3.15 5ATU A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CELVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 750 MHz REFERENCE DIPOLE
Manufactirer MVG
Model SIDTED
Serial Number SN 16/15 DIP (GT50-368
Product Condition (new / used) Used

A yearly calibration interval is recommended

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

MVG's COMOSAR Vahdation Dipoles are built in accordance o the I[EEE 135328, FOC KEDBs and
CELIEC 62209 standards. The product 1s designed for use with the COMOSAR test bench only.

Figure 1 = MFG COMOSAR Falidarion Dipole
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mvGg 5AR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR.156.3.15.54TU.A

4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CELTEC 62209 standards provide requirements for reference
dipoles wsed for system validation measurements. The following measurements were performed o
verify that the product complies with the fore mentioned standards.

4.1 RETUEN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better, The remun loss measurement shall be performed against a liguid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CELTEC 62209 standards specifv the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependemt. The COMOSAR test bench emplovs a 2 mum phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
o phantom shell thickness.

3 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed af approximately the 95%
confidence level nsing a coverage factor of k=2, traceable to the Intemnationally Accepted Guades o
Measurement Uncertaimiy.

5.1 RETURNLOSS

The following uncertainties apply to the retum loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-o000MMHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following nncertainties apply to the dimension measurements:

Lengih {mm}) Expanded Unceriainiy on Lengih
3300 005 mm

5.3 VALDATION MEASURFMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CELVTEC 62209
standards were followed to generate the measurement uncertainty for validation measwrements.
Scan Volume Expanded Uncertainiy

1g 20.3 %
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SAR REFERENCE DIPOLE C ALIBRATION REPORT Ref ACR 1563 13.5ATU A

10 g 20.1 %
6 CALIBRATION MEASUREMENT EESULTS

6.1 RETUERN LOSS AND IMPEDANCE IN HEAD LIQUIT

7 T2 a0 B0 ™o B =] B40 850
- F | P

511, &8

750 -26.63

Fr'Fl'lllﬂlh‘}'l\.I-H?.I M R:}IIII:'II .l._-,a“.{dB} -‘

i Rﬂ]“i_]-ﬂn-;nr 1_.;-1]3} - Impedance
=20 |54 2+ 1.4i0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequarey, MHz
o0 -1} T Tel THO E00

B40 250

125

511

7.5
200-
22 8
Za0-
oy

;o=
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
TED -24.1% =20 5240 +58;0
6.3 MECHANICAL DIMENSIONS
Frequency MHz L mim b mm d mimi
redpuired measred ragusned measured reqpuired @ asiare
300 AT00 ] % 50,041 %, B35 1%

Page: a/11
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SAR REFERENCE DIFOLE CALIBRATION REPORT Ref ACR136.315.5ATUA
450 290.0 11 %. 166.7 21 X 6,35 #1 %
750 176.0 41 %, PSS 100.0 21 H. PASS 6,35 £1 %. PASS
835 161.011 %. B9.8 11 %, 3.6 1%,
300 149.0 11 %. B3.3 11 %. 3.6 1%,
1450 89,121 % 51,741 %, 3.5 £1'%,
1500 B0.5 21 % 50,011 %, 3.6 +1%.
1640 7031 % 45,7 1 %, 1.6 £1 %,
1750 75231 % 4291 %, 3.6 +1%.
1800 TIO &1 % 41.7 41 %, 3.5 1%,
1900 GRO21 % 395415, 3.6+1%,
1950 66,321 %. 3B51%. 3.5 +1%.
2000 B4.5 %] % 37.5 11 %, 1511 %,
2100 GLO%1 % 35,71 %, 3.5 1%,
2300 35511 % 32611 %, 3.6 11 %,
2450 51541 % 30.4 11 %, 3.6 11 %,
2600 48511 % 8511 %, 3.5 +1%.
3000 41521 %. 25011 %, 3.6 +1%.
3500 37021 % 26,411 %, 3.6 +1%.
3700 34,781 % 26.4 31 %, 1.5 51 %,

7 VALIDATION MEASUREMENT

The IEEE 5td. 1528, FCC KDBs and CELVIEC 62209 standards stare that the system validation
measurements munst be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlimed m the fore mentioned standards.
Per the standards. the dipole shall be posioned below the bottoin of the phantom. with the dipole
length centered and parallel to the longest dimension of the flat phantom. with the top surface of the
dipole ar the descnbed distance from the bonom surface of the phantom

7.1 HEAD LIQUID MEASUREMENT

F"E::'"" Relative permittivity e,] Conductivity (o) $fm
required measired regquired v el
300 45345 % 0.8745%
450 43585 % 0ET 5%
750 419 ¥5 % PR5S 0.E9 5% FASS
B35 AL55% 0.90 5%
SO0 4L5 5% 05715 %
1450 05 5% L2045 %
1500 a04E5% L35 %
1540 AD2 B 1.31 5%
1750 a0l £5% 137 15%
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Ref ACFE 156315.5ATUA

10 0.3 0.5
1950 405 W05
000 41.] 1.1
7100 435 713
Tand 487 3.3
2450 5.4 14
D600 55.3 4.6
3000 638 157
3500 ar.1 25
i’
" fil
N :
—— a
ol - 1 ! 1\ = ] 1
| ’_';r-r =
[.T]
|

vir)

7.3 BODY LIQUID MEASUREMENT

F”::_ZM"I Relative permiltivity (&7 Canductivity (7] 5/m
required measuned redqpuired e asiared
150 61945% | 0.50 45 %
300 58.2 +5% 0.52 15 %
450 56.7 45 % 0.94 45 %
T50 55.5 45 % | PaSS 0.9 45 % Pass
Bi5 55215 % | 097 5%
200 S5.015% 105 +5 %
Q15 55,0 45 % 106 +5 %
1450 54.0 45 % 130 +5 %
1410 53.815% 1.40 % %
Bli] 53345 % 1.52 5 %
1900 533 45% 152 £5 %
2000 53315 % 152 5%
2100 53.245% 162 15 %
2450 52725 % 1.9% % %
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Fef ACR 1563 155ATUA

2600 52515 % 206 15%
2000 52045 % [ 27m2m%
1500 51345 % 3,31 #5%
3200 49,0 +10 % 5.30 $10%
5300 48,9 +10 % 5.42 +10'%
5400 48,7 410 % 5.53 $10%
5500 486 110 % 565 110 %
5600 485 +10 % [ 577 £10%
5800 427 110 % 6,00 £10%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPEMSAR V4

Phantom Sk VS 5AM ]

Probe SNIBIIEPGI2 _
Liguad Body Liquid Values: eps’ - 56.3 sigma : 0.98
Dhstance between dipole center and hiquid 15.0 mm

Area scan resohstion dhe=Emm/dy=8mm

Zoon Scan Resolution dx=8mm/dy=Bmm/dz=5mm

Frequency 750 MHz

Input power 20 dBan

Liquad Temperature 21°C

Lab Temperahge 21 °C

Lab Humadsty 45 4%

F""::"_:'“"' 1 g SAR [W/kgW) 10 g SAR [W/ikg/W)
e s s A Ed
750 846 j0.77) 5,81 (0.43)

Ao

el

.)\ |
T
R |

2 [ |
{_ 1
& o - -
i | el |
i | ““"‘u-_.

9 & 1 & R IFIFWMIEN I EINNAD
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SAR REFERENCE DIPOLE CALIBEATION REPORT

Rt ACE 156 315 SATUA

§ LIST OF EQUIPMENT

Equipment Summary Sheeat

Equipment Aanufacturer / Currvent Next Calibration
Description Model  |Mentification No.| . ation Date Date
Malidated. Mo cal alidated. Mo cal
SAM Phantom MG SM-20V0E-SAMTY Hampriey Kz I
COMOSAR TestBench|  Wersion 3 NA Validated. Nacal  abdated.  No caf
required. required.
Network Analyzer R“megﬂ’:h“‘z SN100132 0212021 02/2024
Calipers Carrera CALIPER-01 022021 0272024
Reference Probe MG EPG122 SM 181 0212020 0252021
Multirmeter Keithley 2000 1188856 022021 022024
Signal Generator Agilent E44338C MY42070581 022021 0272024
{ Charactenzed prior o |Charactenzed prior fo
Amplifier Aethercomm SN 046 test. Mo cal required. test. No cal required
Power Meter HF E4418A UIS3B261498 022021 0252024
Power Sensor HP ECP-E2GA US3T181460 022021 0252024
e Charactenzed prior o |Charactenzed prior o
Directional Coupler Narda 4216-20 01386 test Mo cal required. |test No eal required
Temperature and BRAL ;
Humidity Sensor Control Company 11-661-9 022021 022024
Page: 11711
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Report No.: TCT230214E004

Ref: ACR.156.4.15.SATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD

210182201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAIL SUBDISTRICT, BAOAN DISTRICT, SHENZHEN
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 16/15 DIP 0G:835-369

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED

Calibration Date: 06/05/2021

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MYG USA using the COMOSAR test bench.  All calibration results are traceable to
national metrelogy institutions.
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Prepared by Product Manager
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Jérdme LUC 06/05/2021 ~J
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Checked by Jérdme LUC Product Manager 06/05/2021 ﬁ,ﬁ:-
Approved by : Kim RUTKOWSKI Quality Manager 06/03/2021 Pl
Customer Name
SHENZHEN TCT TESTING
Distribution : TECHNOLOGY CO., LTD
Issne Diare @ Muodifications
A 06052021 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Bref: ACR.136.4.13.54TU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID¥35
Serial Number SN 1615 DIP (GE35-369
Product Condition (new / used) Used

A yearly calibration interval 15 recommended.

3 FRODUCT DESCRIPTION

3.1 GEMERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FOC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

=

Figure 1 - MG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1328, FCC KDBs and CELNIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore mentioned standards.

4.1 RETUREN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retum loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flar phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertamnties listed below represent an expanded uncertamnty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

3.1 RETURN LOSS

The tollowing uncertmnties apply te the return loss measurement:

Freguency band Expanded Uncertainty on Return Loss

M- HE 0.1dB

3.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mim) Expanded Uncertainty on Length
3-300 0.03 mm

533 VYALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1528, FCC KDBs, CENELEC EN30361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

lg 20.3 %
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10

¥

20.1 %

Fisquency. MHz

TED B0 B

TED

1 L] B0 a0 am

6  CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Fragency, MH;z
% 70 70 GO0 B B4D  BBD  BED AW S0 85

EhiE

15-

30

-

-

Frequency (MHz) Return Loss (dB) Reguirement {dB) Impedance
835 -32.7% =20 5L.582 + 1.7 402

62 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

bt 5]

Freguency (MHz) Return Loss (dB) Requirement (dB) Impedance
235 -23.99 -20 4730+ 3610
6.3 MECHANICAL DIMENSIONS
Frequency M H: L mm h rmm d mm
required measured required measured required measured
100 4200 #1 % 250.0 #1 % 63541 %.
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50 200021 % 166.7 1% 6.5 41 %,
750 176.0 21 % 100.0 £1 % 6541 %,
£35 161.0 21 % PASS HOR 41 % PASS 1681 % PASS
o0 149021 % 13141 % 1681 %
1450 B9 $1 % 51741 % 1681 %
1500 5 £1 %, 50.0 41 % 1681 %
1640 790 1% TN K 1681 %
1750 TEIrK 2041 % 16l %
1800 72081 % AT % 16l %
1800 680 £1 %, 305 11 % 16l %
1850 66.3 £1 %, 38521 % 16l %
2000 B45 £l % 37521 %. 16l %
2100 610 #1 % 35721 K. 16l %
2300 EE5 el K 32621 % 16el %
2450 515 e K 0.4 21 % 16l %
2600 485 K JAE 1 K. 16l %
000 5K 25041 %. 16l %
3500 37.001 % 6.4 21 % 16l %
3700 4. 7e1 % 6.4 21 % 16l %

7T  VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 62209 standards state that the system wvalidation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
Liquad filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

F'”:,l‘::""" Relative permittivity (&) Conductivity (a] Sfm
required m d requined ed
30 45325 % 0.87 =5 %
450 43525% 0.87 =5 %
750 41925 % 089 =5 %
215 41525% PASS 0.90 =5 % PASS
a0 41525% 0.97 =5 %
1450 40525 % 1.20 =5 %
1500 40425 % 17355 %
1640 40,225 % 13155 %
1750 40125 % 13755 %
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1800 400:5% 1.40 25 %
1900 400:5% 1.40 25 %
1950 400:5% 1.40 25 %
000 400:5% 1.40 25 %
100 WE5R 14955 %
300 05:5% 16725 %
2450 02:5% 18025 %
2600 B0:5% 1.96 25 %
000 /E5% 24055 %
3500 I79:5% 29185%

72 SAR MEASUREMENT RESULT WITH HEAD LIQLUID

The IEEE 5td. 1328 and CELIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), withun the
uncertainty for the system validation. All SAR values are normahzed to 1 W forward power. In
bracket, the measured SAR is mven with the used input power.

Software OPENSAR V4
Phantom SN 2008 SAMTI
Probe SN 1811 EMG1 22
Liguid Head Liguid Values: eps’ - 42.3 sigma : 0292
Distance berween dipole center and liquid 15.0 mm
Arca scan resolution dx=8mm/dy=Emm
Zoon Scan Resolution du=Emm/dy=8mm/dz=5mm
Froquency 835 MHz
Input power 20 dBm
Ligquid Termperatune 21 *C
Lab Termperature 21 *C
Lab Humidity 45 %
Freque
T;IIH:"T 1 g SAR |Wkg/ W) 10 g SAR (W kg W)
required measured requined measured
300 2.BS 104
450 458 EX
750 849 5.55
8315 9.56 9.53(0.82) 622 B.12 [D.58])
S0 109 659
1450 29 16
1500 s 168
1640 a2 184
1750 364 193
1800 IR4 201
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1900 307 205
1950 405 09
2000 411 11
2100 436 219
2300 487 213
2450 52.4 24

2600 55.3 246
3000 G318 57
3500 671 25

Tl '1

il

\

i & T~ | [F]
P = bhAd btz teemadE s
7.3 BODY LIQUID MEASUREMENT
F”:,I"Ii"”" Relative permittivity (8] Conductivity [} Sfm
reguired e red required measured
150 G1.0s5% 0.0 £5 %
300 SEIa5% 0.82 #5 %
450 56.735% 0.0 #5 %
750 S5 535% 01.95 £5 %
£315 55.345% PASS 0.97 £5 % PASS
900 S5.025% 1.05 £5 %
915 S5025% 1.06£5 %
1450 54.025% 13085 %
1610 51Es5% 1.40 #5 %
18040 53.3s5% 15285 %
1900 53.3s5% 15285 %
2000 53.3s5% 15285 %
2100 532s5% 162 #5%
2450 517s5% 105 5%
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2600 52525% 21655 %
3000 52025% 27315%
3500 51.325% 33185%
5200 49.0 210 % 530 £10%
5300 489 210 % 542 $10%
5400 487 210 % 553 $10%
5500 486 210 % 5.65 £10%
5600 485 210 % 577 £10%
5800 4832 210 % 6.00 £10%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20009 SAMTI

Probe SN IR ERGLY2

Ligquid Body Liquid Values: eps” : 53.3 sigoa @ (.97

Distanes berween dipole center and liquid 15.0 mm

Arnga scan resolution du=8mm/dv=Hmm

Zoon Scan Resolution dx=Rmm/dy=Bmm/dz=5mm

Froquency 835 MHz
Input power 20 dBm
Ligquid Ternperatre 21 *C
Lab Temperature 21 °C
Lab Humidity 45 %
F
sty 1 g SAR {W/kg/W) 10 g SAR (W kg W]
measured measured
835 G.62 [091) 6.44 {0.55)
il
|||-_1:”[I
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B LIST OF EQUIPMENT

Equipment Summary Sheet

ment Manufacturer urrent Next Calibration
Equip 4 Identification No. C .
Description Maodel Calibration Date Date
SAM Phantom MVG LTI L e S i el
requirad. required.
COMOSAR Test Bench|  Version 3 NA (el amenr | FesCHinecL S
raquired. required.
Natwork Analyzer | TO00e ;vi‘h”‘arz SN100132 022021 02/2024
Calipers Carrera CALIFPER-01 0272021 022024
Reference Probe MVG EPG122 5N 1811 022021 022022
Multimaler Keithley 2000 1188656 022021 0272024
Signal Generator Agilent E4438C MY 42070581 0272021 022024
™ Characlerized prior to |Characterized prior o
R e A lesl. Mo cal required. |lest. Mo cal required.
Powar Mater HP E4418A US38261498 022021 0272024
Pawer Sensor HP ECP-E26A UsS37181460 0272021 022024
i Characlerized prior to |Characterized prior o
Directional Coupler MNarda 4216-20 01385 tesl N cal raquired. |test. No cal required.
Tamperalure and
Humidity Sensor Controd Company 11-661-8 022021 022024
Page: 11411
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G

SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,

UANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 16/15 DIP 1G800-371

Calibrated at MVG US
2105 Barrvett Park Dr. - Keanesaw, (A 30144

ACCREDITED|

Calibration Date: 06/05/2021

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MYVG USA using the COMOSAR test bench. All calibration results are traceable to
mational metrology mstitutions.
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Prepared by Jérdme LUC Product Manager 06052021 "}_“"5
Checked by . Jerdme LUC Product Manager 06052021 ::,ﬁ"'
Approved by Kim RUTKOWSKI Quality Manager 06052021 | g; St

Customer Narmie

| SSHENZHEN TCT TESTING
Digtrioution. TECHNOLOGY CO., LTD

Issue Dare Modificartions
A 06/05/2021 Imtal release
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