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Appendix C: Probe Calibration Certificate
COMOSAR E-FIELD Probe

COMOSAR E-Field Probe Calibration Keport

lef: ACRI1IBEIGSAIUA

SHENZHEN TONGCE TESTING LAB.
1F.LEINUO WATCH EUILDING, FUYONG TOWX,
BAOAN DIST. SHENZHEN, CHINA

MVG COMOSAR REFRRENCE DIPOLE
SERTAT.NO.: SN 07/15 FP248

Calilwated at MYV (G 115
2105 Barrett Park D, - Eennesaw, GA 20144

e
vyt [ACCREDITED)

“alpylyahn® winrerire

Cahibration Tyate: 04272016

Supmnary:

Tz document presents the method mnd reanlts from an acerzdited CUMOSAE Doaimetric =2-S1eld
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Bed ACEILESI85ATLLA
1 DEVICE UNDER TEST
Device Under Test

Dewvice Type COMOSAR DOSIMETRIC E FIELD PROBE
Mannfachirer MVG
hdoclel L5ES
Serial Mumber SM 015 EF248
Product Condition (new [ used) MNew
Frequency Range of Probe 0.7 GHz-3GHz
Fesistanice of Three Dapoles an Coanmector Dnipole 1: R1=0.217 M0

Dipole 2: R2=0.215 ML}

Drpole 3: R3=0.215 M

A vearly calibration mrerval @5 recommended.

2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION

WMWVG's COMOSAR E field Probes are bwilt i accordance to the IEEE 1528, OET 63 Bulletin C and
CELVIEC 62209 standards.

Figure 1 - MG COMORAR Dosimetric E field Dipole

[ Probe Lengih 330 mm
Length of Inchvadual Dipoles 4.3 mm
Maoumum external disneter £ mm

| Probe Tip External Diameter 5 mm
Dhstance berween dipoles / probe extrematy | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, QET 45 Balletin €, CENELEC EN50381 and CELIEC 62209 standards provide
reconunended practces for the probe cabibranons, mcleding the performance charactenstcs of
uterest and metheds by wineh o assess thear affect. Al calibrations | measurements perfonned meet
the fore mentioned standards,

11 LINEARITY

The evaluanon of the hnearsty was done m free space wang the wavepmde, perfomuing a power
sweep to cover the SAR range 0.01Wks to 1000W/ kg

.F'ag.p; 4%
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12 SENSITIVITY

The sensitvaty factors of the three dipoles were determanad vsing a two step cabbranon method (ar
and tisse smilanng bopaed) wang wavemndes as outhned in the standards.

33 LOWER DETECTION LIMIT

The lower detection lut was assessed wang the same measurensent set up a5 used for the lmeanry
measurement. The required Iower detecton limat 35 10 mWokg

14 EOTROFY

The axial sotropy was evaluated by exposing the probe fo a reference wave from a standard dipole
with the dipols mounted under the flar phantom o the test configuration suggested for system
valilanons aned checks, The probe was rotated along s mann a0s from 0 - 360 depgrees m 15 degree
steps. The hemmsphencal isotropy 1 determaned by mnsernmg the probe o a than plastic box filled
with tzssue-equivalent liquad, with the plastic box dllurmnated with the fields from a half wave dipole.
The dipole 5 rofated about its axs (0°—1207) m 137 morements. At each step the probe 15 rotated
about its axis (0F-3607).

15 BOUNDARY EFFECT
The bosmdary effect 15 defined as the devianon between the SAR measvured data and the expectad
exponential decay i the liquad when the probe 15 onented normal to the mterface. To evaluate this
eftect, the legued filled flat phantom 15 exposed to fields from esther a reference dipole or wavemde.
With the probe normal o the phantom surface, the peak spatial average SAR 5 measured and
compared o the analytical value at the surface.

4 AMEASTREMENT UNSCERTAINTY

The puadelines cvtlined in the [EEE 1528, OET 65 Bulletn C, CENELEC EN3036]1 and CELIEC
62209 standards were followed to generate the meaxsurement uncertamnty associated with an E-field
prove calibration wsng the wavemunds techmuque. All uncertanties listed below represent an
expanided uncertmnty expressed af approxaimafely the 955 confidence level wang a coverage factor
of k=2, traceable to the Internanonally Accepted Guides to Measurement Uncertamty.

Unervtainy amalysis of che probe calibearion in wavegmide

. Tneertainrn Prohahiliey 2 . Sandard

ERROE SOURCES value (%) Distribution Diviar e Uncertainty (%)

Ingident or forward power X 11 Pectamgubar 5 I L731%
Eedlected power 1.00% Rectangular - ;,E—' | 1,130
Ligaid conductiviy 5005 Rectmpular | —— .,E—' | 2EET
Lugmd peeuteiaty 4.00% Ractanpular — “I'_;—. | 2306
Field bomopaneity 3004 Rectampubsr |~ i I 1.732%
Field probe positboning S0 Pactamzular B | i 2887

Page: 59
Thir doenmeny iy nor i mpprodivred, amcaet 21507 or m pars, warfels B WD s o LIRS

TRt i B an: coinsiead Adhed & 10 S s Sy o sk g for Wikt i 40 sudenimed and [2 kar ar
By raienined i udole oF S withor WIDET appema o MG

Page 68 of 114

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




Report No.: TCT160823E019

TCT

COMOSAR E-FIELD FROBE CALTERATION REPORT Baf ACRLIES.265ATVA

Field proe lineanty 30 Bestangulas a..u"?: 1.732%
Cambined standard uncertainty — 3.831%
Expanded uncertainty 1308
25 % confidence level k= 2 .
5 CALIBEATION MEASUREMENT RESULTS
Calibration Parameters
Liqud Temperanire 21 %
| Lab Temperanire 214
Lab Hunudary 45 %%
5.1 SEMSITIVITY IM AR
Nomnx dipele | Nomuy dipele | Normz dipols
L (W Vim)) | 2 (uvdEovimd® | 3 (uviovim)®)
643 543 1
DCP dipole 1 | DCF dipole 2 | DCP dipole 3
() (V] (V)
93 91 26

Calibration curves er=fV) (=1,2,3) allow to obtan H-field valwe usang the fornmla:

el

Calibration curves
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Field proe lineanty 30 Bestangulas a..u"?: 1.732%
Cambined standard uncertainty — 3.831%
Expanded uncertainty 1308
25 % confidence level k= 2 .
5 CALIBEATION MEASUREMENT RESULTS
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Liqud Temperanire 21 %
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52 LINEARITY

Linearity
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2.3 SENSITIVITY DN LIQUTD

Ligaid Ersquency Pemaminn: | Epsiton (5] LamE
1000 Ez)
HLA430 430 4217 0.86 128
ELA430 430 51.65 0.93 5.43
HL 750 750 40.03 0.83 4.74
BL730 750 36.83 1.00 J.B3
HL &5 £33 42.19 0.80 5.09
ELE50 [EE 54,67 1,01 5.0
HL&00 200 4208 104 4.52
BLS00 500 55.15 108 498
HL 1200 1800 41.68 1.46 4.21
BL1500 1600 53.86 146 4.33
HL 1500 1900 1845 1.45 4.86
BL1500 1900 53,31 1.56 5.0
L 200 2o 1828 1.34 437
BL2000 2000 52.70 1.5l 4.51
HI 1450 1450 17.50 180 4.1
BL24%0 2450 $3.22 1.68 4.36
HL 1600 1600 19.50 1.8 4.18
BLIGH 2600 52.52 223 4.31

LOWER. DETECTION LIMIT: 8mWikg

Pagpe: 779
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54 BEOTROPY
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

test, Mo cal required,

el el s P
Flat Friantam MVE SN0 SAMT ":::::ﬂ:f' Na el ::E::jf';:‘_"" Ng- el
lCOMOSAR TestBench|  Version 3 MA :;’f'q'ﬁ“‘m“ e 'ﬂ[ﬂf;d"“_‘- ;e
Network Analyzer | FNO9EE SEhmz | gyygpiag 0212015 p2rz08
Riaterance Proba MVG EE 94 SN 37048 013016 AT
Mutimeter Keithley 2000 1188656 0215018 NS
Signal Generator Adilent Edd 385 Krds07T0S31 EEmlie 0y L] 022018
Aetpies Asthercamn SN OIE e scanivec osh, Mo ob roaed.
Poveer Mealar HP E44184 USSE2E140E 12720495 122018
Pawer Sensor HP ECP-E264 US3T181460 1212015 12:2018
Direstional Coupler | Marda 4216-20 01388 AR PVl Spor T ChracteTiEed Brick s

test, No cal required,

Walidaled, hNo cal

validated. Mo cal

WavegLide Mega Indusiries | 063Y7-156-13.712 |1 8 kb
= . Validated. Mo cal Validated. Mo cal
Waweguide Transition | Mega Indusiries | 069YT-158-13-T01 el equired.
[Waveguide Termination| Mega Indusiries | 069Y7-158-13.701 [ianied: Nocal - Hautated. Nocal
T““"""’"‘“;;’g;””mid"r Control Carmpary 150798832 122015 122013
Page: 99
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Dielectric Probe Calibration

Dielectric Probe Calibration Report

Ref: ACR.156.11.15.5ATUA

SHENZHEN TCT TESTING TECHNOLOGY
CO..LTD
1F, NO.1 BUILDING, YIBAOLAI INDUSTRIAL PARK,NO.1
CHONGQING ROAD,QIAOTOU VILLAGE,
FUYONG TOWN, BAOAN DISTRICT
SHENZHEN, CHINA
MVG LIMESAR DIELECTRIC PROBE

FREQUENCY: 0.3-6 GHZ
mEeAL e ol i DT Tl

Calibrated at MVG US
2103 Barvert Park r. - Kennesaw, (x4 30144

Shommiar

Thiz docament presepis e method and resulis froms an accredsted Diebectnc Probe calibratica |

pivloenaed an MVG USA wiang the LIMESAR rest bench, A calbrnen results are weteabls o
amiceal metrodogy dostibations.
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1 INTRODUCTION

Thas decument contans & sinmunary of the suggested methods aiad requairements set forth by the IEEE
1528 and CELIEC 62209 standards for liquid permuttivity measurements and the measnrements that
were performed to venfy that the product complizs with the fors mentionsd standards,

r] DEVICE UNDER TEST
Device Under Test
Device Type ILIMESAR DIELECTRIC PROBE
Mamufactures MVG
Miodsl SCLMP
Serial Nomber SN 1905 OCPG T
Product Condition fnew / nsed) Mew

A vearly calibration interval 15 recommended.

E] PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVGE's Daelecmic Probes are bualr in accordance 1o the IEEE 1528 and CELIEC 62204 crassdasds.
The product 15 designed for use wath the LIMESAR test bench only.

Figare 1 — MFCG LIMESAR Dialecivic Profe

Page: £iF
This davuridnt Snt odd bet rigie aduced, dcde or Bl S 2 pradt, wiledss e uaien agge onail 450G
The dpbermeion conesined’ devoie 0 ro B nsed gady for e penpoce e wiilek dr o subsnimedd oo i mer 1o
b releazed e vhile or pan widon wrisem appreua’ g MTG
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d  MEASUBEEMENT METHOL

The IEEE 1328-2003, OET 63 Bulletin C and CETTEC 62209-1 & 2 standards oartline techmques for
dielecmic propeny measursments. The LIMESAR test bench emplovs one of the methods outlined in
the standards, vsing a comtact probe or open-ended coasaal wansoussien-lme probe and vector
opetwork apalvzer. The standords recommend the measurement of two reference materials that have
well established and stable diclectric properties to validate the svstem, one for the calibration and one
for checking the calibratcas, The LIMESAR rest bench vies Decdoanzed water as the refarence for the
calibration and either DMS or Methanol as the reference for checking the calibration. The following
mrasurernents were performed o venfy that the product complies with the fore mennened standards.

41 LIQUID PERMITTIVITY MEASUREMENTS

The pemmumevety of a liguad wath well established dielectrie properties was measured and the
measursment results comparsd to the values provided in the fore menhonsd standards

] MEASTREMENT UNCERTAINTY

Al uncertamnbes histed below reprégent an r:r.]:mm:!ed u.ncrrlﬂi.u!}' e:l:r.u'med al npp;rm-::im:lhq]y the 95%
confidence level using a coverage factor of k=2 rraceable to the Internatioaally Accepted Guides to
Measurament Uncertanty

Hotline: 400-6611-140

51 . . r SUREN
The followmz mcenambies apply to the Dielectne Pemuthvity measursment;
Uncrrealney analysds of Pevmictvicy Measarement
; Umecertainty Frobability W S Standard
R O RO AT valws {44 DHsiribwibon Splyon 3 Umcertainty [+'-E4)
Repratability (n repeats, mad=band}) . Dt Iy 1 1 o eI %
Deviation finm reference luquid 5.00% E N3 1 2EET%e
Metwerk amabyser-drift, linsarity 200 K N3 1 1.155%
Test-port eable variarioss 1.0, T w3 i RE 1
Combined standard uncertainty 5.0606%
Expanded unceriainey (confidence level of 98%%, k=3 1005
Unesrralney analysds of Conduetiviey Measurement
- Umcertainty Frobability P 2 Standard
e e waluwe (+/-%4) Dristribwtion Tivioe e Umceriainty {+-Ea)
Eepeatakality (o sepeats, md-band) 3.30% I 1 1 3.5
Dievinbon fiom reference liquid 3.00% B W3 1 1.732%
HMerwerk amalyser-drift, oeanty 200, E UE] 1 1.0135%:
Test-poert cnble vartabioos 00ty o w2 1 R 1Y
Combdned srandard wneercalniy 407 2%
Expanded unceriainty (confidence level of 95%, k= 1) 3.1%
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6 CALIBEATION MEASUREMENT RESULTS

Measur=ment Condinon

software LIMESAR
Licpid Temperatare 1 g
Lab Temperanice 21°C

Lab Huwmadiry 440z

6.1 LIQUID PERMITTTVITY MEASUREMENT

A Lguid of known charaetenstes (methanol ar 20°C) 15 measured with the probe and the resulis (complex

pefuitiviey &+’ ) are connpaged with the well-koown theeretical valoes for thas Lgwid.

47
2 £ dhrgival e
t in
E.!I
12«.‘-
& i3 =
r: —
i =
3
¥ ] 2583 T Bl i)
f.w“-q:, (L]
45
. |
18 = - |
¥ o
©
=1
% :
[a! L drepymad rabe |
i
Wi = Tk
38
B
0 (P ] i 4887 Lo
iz
Fage: &7

Thiz dacvrem shball nat b reproduced, e e Rl or fn pars, waSiowt du wrmen gperoval gf MPE
Tl irfrmdtian con e el i 5 Ik ached! ol o thor paipacs o kel B B2 2l ol i e e
B redeaced i adealy ar pars wisiewr wnimes spEreey of MTG

Hotline: 400-6611-140  Tel: 86-755-27673339

Page 79 of 114

Fax: 86-755-27673332 __ http://www.tct-lab.com




I c I ReportNo.: TCT160823E019

sAR IMELECTRIC FROBE CALIBRATION REFORT Ref ACRL 61118 5AT A

T LIST OF EQUIPMENT

Equipment Summary Shest

Equipmiemnt Manufacturer / ; Current MNext Calibration
; Identification Mao.| ;
Description Model Calirration Dute Dt
Walidated. Mo cal Malidated. KMo calf
LIMESAR Test Banch Version 3 MA e quired. ']"Elqu.f'ed.
Metwiork Anatyzar | hode i‘uit"'”“ SN100152 02015 02ANE
aldated. Mo cal (alidated. Mo call
Methanol CAS G7-56-1 Alpha Aesar Lot D153W011 e quirad, I"EEI n
Ternperalure and
Humidsy Sansar Conired Companty 11-G61-9 22015 0252018

Fooge: 77
Tains st shal var b repiadaovd, cvoamr i il o o Bt wdshonr e wmee gppeoval af WG
The v coresvied bewerno i3 oo b asied oo i e premess for ulaedl i 1 sebeimes| s 2 net s
B ralaased! ro kol ar pars watbast wernes speal o PG
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Appendix D: Dipole Calibration Report
SID 835

SAR Reference Dipole Calibration Report

Ref: ACR.I504, 15.5ATUA

SHENZHEN TONGCE TESTING Lab.
1F, LEINUO WATCHNO.1 BUILDING, FUYONG TOWN,
BAOAN DIST, SHENZHENG, CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 835 MHZ
SERIAL NO.: 5N 16715 DIP 0GE3S-369

Calibrated at MYVG US
2105 Barrett Park Dir. - Kennesaw, GA 30044

Ll

Calibration Date: 06/05/2005

AITTTER T

Tleas o presenls e melEnnd sarl cesills fom o aecredited SAR, relerence dipole caliboaticn
performed in MYG USA wing dhe OOMOSAE test bench,  AlL calibration results are tmcenble o
nAT] MRy s,
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5AR REFERENCE DIFOLE CALIBRATION REFOET

Faf ACE 1764 155ATUA
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6.2 Retwn Loss and Impedance In Body Liguad
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T Vahdation measurement

11 Head Liguad Measurement

d

1.2 SAR Measurement Result Wath Head Ligued

13 Body Liguid Measoremment

T4 SAR Measurement Resuls With End}'Liqu'id
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SAR REFERENCE DIPOLE CALIERATION REPORT Raf ACE.1554.15.5AT0A

1 INTRODUCTION

This documsnt contnins a summary of the raquoements s=t forth by the [EEE 1528 FOU KDBs and
CELIEC 62209 standards for refegence dipoles used for SAR measurenrent system validanoas and
the measuremnents that were performed te venly that the product complies with the fose mentioped

stamsdards,
] DEVICE UNDERE TEST
Device Under Test
Dievice Types COMOSAR 835 MHz REFERENCE DIPOLE
Manufacourer A
Mods] SIDEES
Sernal Mumnber LN 18715 DIP 0GE3IS-369
Producr Condinon (new [ wsed) Hew

A yearly calibrabion miterval s recommendead.

3 FRODUCT DESCERIPTION

il GENERAL INFORMATION

MVG s COMOSAR Validaten Dipoles aoe built i aceordanee w the IEEE 1328, FCC KDBs and
CELTEC 62209 stawdards. The prodoct is desipned for vse with the COMOSAR resr bench only.

Fipgnre 1| - WG COMOSAE Falidatian Dipols

Poge: 4711

Thir shoscuomenr sl moc By reperacdacad] o Sl oo by e veisheat e erimen opperenas o TG
Tre mbisihion conimined feenn L 52 b scea anb Gt g ponis e winien (F 2 Suboited and L ool 1o
L crefenzed o wdbale o porr warkons wrimes approval gf MFG
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mve SAR REFERENCE DIPOLE CALTERATION REPORT Faf ACE LG4 155ATUA

4 MEASUREMENT METHOD

The IEEE 1328, FCC KDBs and CEIVIEC 62209 standards provide sequirements for reference
dipoles wsed for system validation measnrements. The following measerements wers performed to
werify thar the product complies with the fore mentoned stadards.

4.1 EETUBNLOSS RECHTREMENTS

The dipole vsed for SAR system validatien measurements and checks st have a renarn Joss of -20
dB or berter. The remm loss measurement shall be performed against a liguid filled flar phantom,

with the phantom constucted as outlined in the fore menfioned stondands.

421 MECHANICAL REQUIREMENTS
The IEEE 5ud. 1528 and CELIEC 62209 standards specify the meclanical componems and
dimensions of the validateon dipoles, wath the dimensions frequency and phantoan shell theckness
dependent.  The COMOSAR rest bench employs a 2 vwn phanrons shell thickness therefore ihe
dipoles sold for nse witly che COMOSAR test beach comply with the requerements set fogth for a 2
vk phanrony sleell thacknsess,

5 MEASUREMENT UNCERTAINTY

Al vivceraanties listed below represent an expanded uncertainty expressed an ppproxunately the 95%
confidence level using a coverage factor of k=1, traceable to the Internationally Accepted Guades to
Measursrnent Uncertamty.

2.1 RETURNLOSS

The followmg pncertainties apply to the remm loss measurement:

Freguency hand Expanded Uncertainty on Eeturn Loss
J00-G000MHz 0.1 4B

5.2 DIMENSION MEASUREMENT

The followimg wocertamtes apply to the dimension measurements:

Length (mm} Expanded Uncertainey on Length
3-300 005 mum

33 VALIDATION MEASUREMENT

The pudalines ontlined in the IEEE 15328, FCC KDBs, CENELEC EN30361 and CELIEC 62209
standards were followsd to generate the measarement uncerianty for validation measurements,
Sean Volome Expanded Uncertainmy

la 20,3 %

Fage: 3771
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it g 2001 %

6 CALIBEATION MEASUREMENT RESULTS

6.1 RETUBRM LSS AND IMPEDAMNCE I HEAT LICIUID

Frocparee, S

= TED L =0 o 951 HD arn N ¥R

L

Freguemcy (MHz) Bieturn Loss ((B) Beguivemsent (dB) | Impedanse
g35 -32.78 -2 | 51602417300

6.2 RETUEM LOSS AND IMPEDANCE TN BODY LICHID

Aoy, WHT
LES o 7o an 5] H 2] PEN oD o R

| Fr\ﬂ]“ﬂlﬂ' {AMHz) Reitnrn Loss {l:lﬂr Riﬂ]llir#mn:t! [:[E} | Tmpprhn(#
l 833 2398 : 20 | 47.10+56i0

63 MECHANICAL DIMENSIONS

Fraquency MHz Lrm homm | dmm
required mEasured requined msasured required measurad
00 4200 £1 % PR ES RS B6.55 1 %
Pape &0 1

ety dovuomemr shall ner e repredseed, sopapr o Sl oo oy poet wishond d urvmes sppeave 5 WG,
T Digervasiyow SoRnaiad dnrrale i1 A dnd oeid il o T o Hpeo 6 Lticde A0 FS il ool 5 G i
B relemzed 1 wiele ar pars yrmeer vresm ampereal g ATG
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Bad: ACF 1564 L5 SATUA

T VALIDATION AMEASUREMENT

250 20004l % 166 T 5]l % £3589 %
750 L7601 ¥ 1000 1% £85 20
B35 L6101 % PASS L PR S LR PG
00 140041 % REIE1% IEE W
1450 Bo. 1 $] % L1741 % JEal
1500 BS $]1 5. RlDsl kW EN-EIR 8
1643 FEOE] % AET4lN IEalh
1TED 7521 4] K. L7521 % el
1800 TZ0 %] %, 41741 M EXE R
100 Bl 0 21 % W5tk L
1050 B 3 21 % EE5 11k 1E£L T
2000 T 575 31% LEHL T
2100 Bli04] ¥ ILT21W EN-EAR Y
2300 5T 4] K. IZEL1 N il
2450 51541 %. a4slh EX-EIR 8
26 EEIES Ak 1651 %
| BN HER RS EHE N A6+
5500 570l % 6421 % 6L W
f‘:l} 5'1"-"=ﬂ_,_, 268 -LE_{". _}lE 2l t

The IEEE 5td. 1528, FOU EDBs and CELVIEC 62200 standands state thar the systenm validanon
foeasuements st e performed vsing a reference dipole mesting the fore menhoned renim boss
and mechaineal dimensicn requirements,  The vahdanen measureiment mnst be perfonoed against a
liguerd filled flac phantom, with the phantom constmecesd as ontdmed i the fore mentioned standards
Per the standards, the dipole shall be positnomed below the bortomn of the phaotom, with the dipole
lengh centered and pagallel wo the longest dimension of the flar phantom, with the wp suface of the
dspale ar the desenbed distance from the bottom surtace of the phantom

71 HEAD LIQUID MEASUREMENT

"'ﬂ:’:""" Relative permitthity (7] Comhuctiviry {al S
riguised fivea e required |
00 PErT [.B7 #5%
450 a5ssK 067 25 %
750 11555 % 0,69 25 %
335 21545 % RASS 080 25 % PARLS
900 11535 % 0,87 £5 %
1450 055N 1.20:5%
1500 LA 12325%
1650 WI5N 1.3125%
1750 W15 K 13725 %
Page: 71
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1310 qRDEsh 14z
1K) 40035 % lapzith
1950 4k % 14 s
100} 4arik 14055
Zlm 33BN 14925k
13m0 33545 K 167258
1450 352 25N 1E0=5%
20 1902 R 1562k %
0G0 LR 24055 %
130G LR R 1512% %

1.2

SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEE Std 1318 and CEVIEC 62209 standards stace that the svstem vabidaton measuramesnts
should produce the SAR valuss shown below (for phantom thickness of 2 pum). within the
mncertunty for the svstem validation, Al 3AR valnss are normalized to 1 W forward power, [n
bracket, the measured AR 15 grven wath the wssd it power,

S Brwrkie OPEMSAR Ve

Phipatoan SH 200 SAMT

Pucbe W 18111 EMGLEZ

Ligaid Head Licpnid Vames: eps’ : 423 signag - (152

Distence bemween dipgale cemter and bigusd

150 mem

Area scan resclucion

dx=8mos'dy=8oame

Zoco &can Peseluivon dog= S dy=8 e 'dr=Snwm
Fraguency B35 MHz
| mpus power 20 dBm
Ligaid Temperature 21 °C
Lah Temgerabar 21
Lab Hugnidary 43 %a
"*,1‘:'*:"" 1§ SAR (Wikg/W] 10 g SAR [W/kg/W)
reguined s ed reguinad mespred
0 1ES 154
450 4 5E 305
1 B.A2 LET
213 955 S.60 {0.35) 622 &34 (06Z]
i H 125 k]
1450 o 15
1504} 5 168
141 542 164
1750 e 183
180H] Sha 201
Page: 517

This fecvmamin shndl mar by reprodre, o kel o i porr i ishonT i wximen apgeoval o M1

Tk ey

o oo

B redpazed w wialy ar parsidsiow wrimes aperea! of M7

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

romed derean 4 o by weed onb o -t prrpour B sk iF 1 onSoniteal ang i ood fo

Page 88 of 114

http://www.tct-lab.com




I c I Report No.: TCT160823E019

SAR BEFERENCE DIPOLE CALIERATION REFORT Baf ACE LML 155ATUA

19041 L 205
1950 &5 04
200 414 21.1
2100 a2 FIT
23m 287 233
2950 524 28

200 551 a6
B 634 FL
350 LI 25

&

i !
s N |
£ | |
: 1
E - |
5 | ]|
" s | i ' L} !I.I_.'Iil- A 3 = o I
7.3 BODY LIOUID MEASTUREMENT
Fm:,":';w". Relative permkchitg (57 Conductivity [2] 5fim
required mieasur ed requined mezasured
150 51525 % DBO5 %
A LS ] 08k 25%
450 LT 084 35 %
750 255 a5, 0Bs 45
235 55,145 HaSS 0BT 5% XT3
L) £5.0 25 % | 1o5:5%
415 5.0 25 | 1o5:5%
1450 L paTE 1.3045%
1610 53045 12040%
1800 | sa3=m T 1sm2a5m 1
1900 33:5% L525% 1
2000 33:5% LEIs5%
2100 53255 % ErTT
2430 Lrir e 185:5%

Fape: 211
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2600 S2515% 21655%
3000 5I045% 27345% i
3500 51.3s5% 2.3145%

3200 a0410% T530:10% '
3300 4010 % Al %
3400 48,7410 % S53£10%
2500 48.5+10% 5,65 £10 % i
M0{ 485210 % 597210 %
5800 402110 % | so0:i0%

74 SARMEASUREMENT EESULT WITH BODY LIQLUID
Sofrw e OPENSAR VY
Phentom (SN 2009 SAMTL
Probe S 1811 ERGI2
Lipid Body Liquid Vaksss: epy” 335 pipma | 097

Elewtimiin Bitovien ol ofetes and hausd

I wen

Ared soni rewobitica

dor= S s Ay B

dr=Emoy'dy=Eme dz=5mm

Hotline:

400-6611-140

Frequency £35 MHz
| Inpad poves 20 {Bm
Ll Tegis il e
Lot Temperniuse ey B
Lot Hussidity 458,
F ,'.,'”.m'" 1 g SAR (W kg W 10 g S&R (W kg
measured mestred :
B35 00 | 0URED 6,35 | 064 .
[
|1|Il
0T
1y BRI &4
BT
x +
- ) |
- l.,'ﬁl !
- =
' = NS |
i Tt
2 41 & 1 LIn]] a3 o B R
I L L] iy
Page: 10074
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8 LIST OF EQUIFMENT

Equipment Summary Sheet

ﬁ"ﬂ;m M“;L“?mi Identification No. mc;':’;::'n ] [ E[ﬂ:““"“

SAM Phantom MVE SN-20/05-SAMT1 g:_‘:mmde" i el ';‘rc‘?::ﬁ?ct';d e to

|cOMOSAR Test Bench|  Version 3 M Eiﬂﬂ;‘_" ol ?jr:t:::’:f' i
Network Anaiyzer | Too o SCEE | syinmaz 022015 022018
Cafipers Carrera CALIPER-DY 015 0252018
Reference Frobe MG EPG122 SN 18111 022015 022018
Multirmeter Kalthley 2000 1168656 G301 022013
Swnal Generator | Agllen E4433C AMTY49070561 022015 | DS
Posasar Meter HE E44134 LIS38261493 22015 i O3E
Power Sensar HF ECP-E264 LISET 161480 Qziz015 | 022018

Directional Coupler | Marda 4216-20 01336 E'fﬁﬂfisﬁméafﬁﬁﬁﬂmgmﬁ
o Sepa | Control Compery | 116619 za0ts | o

Page: 11411
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SAR Reference Dipole Calibration Report

Ref: ACR.156.7.15.83ATUA

SHENZHEN TONGCE TESTING Lab.

1F, LEINUOQ WATCHNO.1 BUILDING, FUYONG TOWN,
BAOAN DIST, SHENZHENG, CHINA '
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ.
SERIAL NO.: SN 16/15 DIP 1G900-372

Calibrated at MV TS
03 Barrett Fark Dir. - Kenonesaw, GA 30144

L rmmE  [ACCREDITED|

3} LT - .-
LT T L N Ik

Calibration Date: /052015

Sy

This alocumreal presents the wethod 2zel vesults Toan an aceredived SAR refaence dipele caliboalion
performsed in MVG USa usmg the COMOSAR test bench.  All calibmbme results are tmeeable ta
matictsl metredogy instilations
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SAR REFERENCE DIPOLE CALIBRATION REFORT Ref: ACR. |36 T3 SATLLA

1 INTRODUCTION

This docunment contains 2 sumanary of the requirements sef forth by the IEEE 1528, FOC KDBs and
CELVIEC 62200 standards for reference dipoles nsed for SAR measurement system validations and
ihe measwerments that were performad to verify fhat fhe product complies with the fore mentionsd

standands.
2 DEYVICE UMDER TEST
Device Under Test
Device Type COMOSAR 1900 MHz REFEEENCE DIPOLE
Manufacirer MMVG
Model SID 200
Serial WNmnber SM 1o/l S DIP FGS00-3T2
Product Condition (mew  used) M

A vearly calibmviion inferval 15 recommnsndad.

3 FRODUCT DESCRIPTION

3l GENERAL INFORMATION

MVG's COMOSAT Validation Dipoles ave built in accordance to the IEEE 1528, FOU KDBs and
CELVTEC 62204 standards. The product is designed for use with the COMOS AR test bench only.

Figure 1 — MFG COMOSAR Falidation Dipole

Pago: 4111
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4 MEASUREMEXNT METHOD

The IEEE 1515, FOC EDBs and CELIEC 2209 stamdards provide sequiernents for reference
dipoles used Tor svstem validation messurements, The following imeasurements were perfornmed 1o
verify that the product commplies with the fore mentioned standards,

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR systemn validation measurements and clhecks must hinve a reborn Lloss of =20
dB or better. The refum loss measurement shall be performed against a liguid filled flat phantom.
witly the phantom coismictzd as outlined in the fore mentionad standards.

47 MECHANICAL REQUIREMENTS

The IEEE Std 1525 and CEVIEC 62209 standards specify the mechanical coanponents and
dineensioas of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent,  The COMOSAR fest bench employs & 2 nun phantom shell thickness Merefors the
dipoles sold for vse witle the COMOSAR res! bench comply with the regquirsments st forth fora 2
nunk phantoa shell thickness.

3 MEASUREMENT UNCERTAINTY

All umcertaimties listed below represant an expandad uncertainty expressed af approximately e S3%
confidence level wsing a coverage factor of k=2, traceable fo the Infernationally Accepted Guides to
Mg Ufll:l!':l'fﬁill-f_'r'-

51 RETURN LOSS

The follenvinz uncertainties apply to the renirn loss measurenent:

Fregquency band Expandecd Uncertainty on Return Loss
4006000 Hz 4.1 dB

52 DIMENSIOMN MEASTTREMEMT

The following uncertainties apply to the dimension measureneents:

Lengrth {imrm) Expanced Uncertainty on Length
3-300 0.5 mm

531 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528 FOC KDBs. CENELEC EWN30351 and CELTEC 622040
standards were followed to generate the measurement uncertainty for validation measurements.
Seam Voluee EH[M'II'I.IJJ-'U.“H '['I]{“'E'I’l'ﬂil'll:"

l & 203 %

Ferpo: 5014
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10z 20.1 %%
6 CALIBRATION MEASUREMENT RESULTS
.1  EBETURN LOSS AND IMPEDANCE TN HEATD LIOUTTDY

Fimpsncy, HHE

i 15 hhira] T
1 1

W i ] TG TG

THa
1

AR ]

Return Loss (dB)
-25.64

Frequency (MHz)
1900

4.2 RETURN LOWSS AND IMPERANCE I BODNY LICHITE

Freopimiesy, s

10 w130

1560

1600 15D

Requirement (dB)

5 LR b 1]

_lmpedance
SL.7E1>4.0)00

WO

Fredqueney {MHzZ) Return Loss (AB)

Requirensent (dE8)

Lnpecdande

LO0d =13.50 =20

48,1 2= 6.4 0

G5 MECHANICAL DIMENSIONES

This doviimin shall st bt depriaalagud e i f

b ralpasied (0 wdendy o panT wiboar Wl apepvoval of MTG
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a50 FI00 L% 1867 £1%. B.35 %1%,
T 1had 1 % 1000 41 % 6,35 21 %,
B35 1510 1 % ARl 5AE1%.
500 14500 4L 3. 213419 3641 %,
1452 S31E1%, ALTEL % 3521%.
150 BOS LN, SO0 ] % BAE1 %W,
1847 TIAEL N, 45T £1 %, LE21%,
1350 TETELH, Ak ] 3AE1 N,
1833 TROEL. ALTEI %, 3.641%,
1509 EE0 LD %, FaSS 155 1%, RASE 3621%, PAR
14953 &6 1%, 1S W BAE1%,
2004 B ] B, IR5 1% 21621 %,
2100 G101 %, 5.7l A E1 N,
73M 55541 0. 31641 %, 3,641 %,
2457 1181 %, 0.4 £1 %, 3641 %,
25 AR5 EL W, FRE T W 1%,
3000 41541 %, 15041 %, 3641 %,
3 ITOEL M 25431 %. 3.5641%,
ETL 14, T2 8, 264119, 216214,

T VALIDATION MEASURENENT

The IEEE 5td 1528, FOC KDBs and CEVIEC &2X09 standands state that the system validation
maasurements nnst be performed using a reference dipole meeting the fore mentioned retim loss
and 1echamical dimension requireients. The validation measursment st be perfonned against a
liquad £lled flat phantom. with the phantom constmcted as outlined in the fore mentioned standards.
Per the stamdanrds, the dipale shall be positionsd below the bottom of the plaatomm, with the dipole
lengrh cenberad and parallal o the Iongest dunension of fhe fan phantom, witl e fop swrface of the
dipole at the described distance foomn the bottoin surface of the phantom.

7.1 HEAD LIQUID MEASUBREMENT
"“:1":2“':" Relative pemmittivity [27) Comductivity (2] S0m
rausred Tsras e reiquired Masiaad

300 4534 DETASY
44 435358 08725%
T 415 35% IR 25

23z 1545 050 45 %
500 1545 057 45%
1450 40,525 % 1.2025%
1900 04454 L23za%
1540 A2 35N 1.5125%
1750 40.145% LET45%

Pﬂg‘? Eer g

This docrviir SPenT s Bat repreediorad, eveapd b JGIT o0 B pars, widionr e wefimn appreval af WG
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12001 [ aooes= LADE5%

1500 40.0 £5% PASS L0 tS % PASS
1950 A0LD £5 % 1,40 5%

2000 400 255 DD LG &

nm FER R R4S S %

T3 195 £5% LET +5%

450 39359 BE0AG %

2000 e LS50+ %

T k] JE5 +5% 240 5%

150 | arsssw 15145%

T ¥

7.2 SAP MEASURFMENT BESULT WITH HEATD LTOUTID

The IEEE Sid, 1328 and CELTEC GI20% slandards state that the systém validation imsasursanls
should produce the SAR values shown below (for phanfom thickness of 2 mm), within {le
uncertainty for the system validation.  All SAR walues are nonmalized to | W forward power. In

bracket, the measured AR 15 given with the used wput power.

| maftemre OPEMSAR V4
Plaaniom SN 2009 SAMIE
Probe Ak 1B11 EPGI2AZ
Ligaid Head Lagpuusd Walves: epn” - 404 sipnon ;] 41
Diistnnce batween dipole canter and lionid B0 00 ey
| Agea soan resaliten dx=8ammdv=E8mm
Zoon Scan Resolmion e =8mumn'dy=Emun'dz=5mun
| Fregmency 1930 MH=z
| Tegmn ponwer X dPan
| Ligmd Temperabare HC
| Lab Temuperanure 21
Laby Hurudity 45 Ba
F
W:‘"::q' 1 SAR [ karw) 10 g SAR W kW]
required reaanned required e
300 2.B3 1.3
450 | 4,58 1,06
FE0 | .48 5.55
23% 9.56 6.22
-1 8] 109 599
1450 | 29 16
1500 | 0.5 i6.8
1520 34.3 18.4
1750 364 18,3
1200 | 38.4 20.1
Page: 811
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1904 3T EERETESA | 0.5 A (104
1350 0% 20,5
2030 41.1 1.1
_215: i!-.-_:: 2L.5
LA I i FEN
2450 5r4 24
2850 ] 24.5
3N 635 25.7
3500 oT.1 23

o Ty i
= (Y — R i o e R i.. s e
- 5 1 LI !
2% TIETH [ ] |
T Tt a0 %] = t
| | |
# (i ———— B ol it — =
| [ | | |
e | e | ] g =
PO TTMEMA BT AT TN
— i B ¥ [ Yo
- _ T -
740 BODRDY LIOUIID MEASUEEMENT
i Relutive peasittivny (] Camductivity fa] $/m
requined measured required measured
150 [AR-EELH 0.BD 55%
300 5.2 15N 92254
450 SET45 N 0,54 35 9%
a0 555 450 0.9625%
%1% 55,2435 1,97 25%
00 55.045% 10525%
o145 | 55.04%5% 105 85%
1450 5,0 45 1325%
1610 S3.E 458 1.40 559
1500 53,345 % 1.52 #5%
1000 53,3400 PASS 152 25% PASS
2O 545N 1.5225%
100 53.24%% 1.6255%
2450 | SaT#% 195 25%

Paga: 911
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A 53545 % 21645 %
A0 20 FRERLL
A500 51.543% 131 45%
A2040 9.0 210 % 5,30 £10 %
300 AR EI05% 5.42 410 %
S400 A8, T 210 % 5,53 £10%
S50 L0.6 810 5% 5.65 10 %
S000 49,5 210 % 5,77 +10%
SA00 £B.F 810 % E.0010% | |

74 SARMEASUREMENT RESULT WITH BODWY LICUITEY

Dhsfance betneen dipale center and lequad

Sofrware OPFEMSAR V4
Phembam | A0 200 SAMTL
Probe | 51 1811 EPGLZZ
Luquid | Boddy Lagud Valoes. epy 737 sigum - 1,53

1.0

Aures scan resaluion

che=Brnm'dyv=8rmum

Loon Goan Kesolation | dw=Bmum dy=Eoun'de="mon
Freguency 1900 NIz
[avpunt pewer | 10 dBm
Lagpuisl Tepmperatuns | 21 %G
Lab Tengeranure | 3=
Lab Humudhry 45 %
Fmﬂ,"_f:"" L g SAR (W kphw 10 g SAR (WKEMN)
measured measured
1900 ZETI(3ET 200,48 |2.05)

E!':"-. 1 I I
il

o AL EE
3 ;
::-:.l: i\'“ —_

Foe I | |
2 .-.'-.\,'.“- 1 1
SRR SRR
W 1 ; L
Y A b MWOIE W TR T I ]
Thw

This dovuminetzball nod b
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4 LIST OF EQUIPMENT

Equipment Summary Sheet

e e e P

SAM Phantems | MG SN-2H0B-SAMT1 Eﬁﬂ:‘_ﬂ' oAl :";;:ﬂf;:‘_i o m'

COMOSAR Test Beneh|  Version 3 MA :"::md' ] Eﬁﬂd' N calf
Network Analyzer | R T SN100132 G2i2015 022018
Calpers _ Carrera CaLIFER-D1 022045 0z2018
Reterence Probe VG EPG122 SM 18111 4202018 0212016
Multirneter Keithiey 2000 1188855 B3ra018 0212018
Signal Generator Agilent E4438C MY48070531 0203015 O3E08

Amsifier | Asthercomm =1L o skttt il ool
PowerMeter | HP E4418A US38261408 iR S
Powsr Sensor | HP ECP-E28A US37T131460 f35018 23018

Directional Coupler | Marda 4216-20 01388 il &";’mﬁgﬂm"
Lm‘:;[?rhg:ﬂ‘;;f | Cantrel Company 11-661-9 A/018 I

Page: 1771
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SAR Reference Dipole Calibration Report

Fel ACR1569.15SATUA

SHENZHEN TONGCE 1ESTING LAB.
1IF.LEINLO WALCH BUILDING, FUYONG 1T10WA,
BAOAN DIST, SHENZHEN, CHINA

MVG COMOSAR REFRRENCE DIPOLE
FREQUENCY: 2450 MHZ

SERIAL NO.: SN 16/15 DIP 2G450-374

Calibhrared ar MVG TS
2105 Barrell Park Dr. - Kennesaw, GA 30144

7\ [ACCREBITED

soniran

Calibration Date: /52015

SRR

This decnment prassnes the niethad and resnlts fram sn accradited SAE referance dipnle ealibration
performaed o MOVG USA uzing the COMOSAT e dbench. AL calibration 7eswits are rac2anlz o
nationsl metralogy mestintions.
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SAR REFERENCE DIPOLE CALIBRATION REPORI Ref: ACR.136.0.13.3ATU A
Name _ Function Date  Signaiure
Prepared by Téréme LUC Product Manager 6/5/2015 gf%’
Checked by : Jéréme LUC Product Manager 6/5/2015 ;;.Lg:’
Approved by : Kim RUTKOWSKI Quality Manager 6/5/2015 o At it

| Customer Name

Shenzhen Tongce
Testing Lab.

Distribution -

 Isswe Date Muodifications
A _ 6/5/20135 Initial release

Page: 2444
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1 INTRODUCTION

This document containg a summary of the requiremenis set forth by the 1EEE 1528, FCC KDBs and
CELVTEC 62209 standards for reference dipoles wsed for SAR messurement system validations and
the measyrements thal were performead o vedly that e product complies with the fore mentioned

standands, |
] DEVICE UNDER TEST
Davice Under Test
Device 1vpe COMOSALR 2450 MHz BEFERENCLE DIMOLE
bedamufacturer MVGE
hedirclal ST02450
Serial NWumber M OLATS DIP 20450-374
Froduet Condition (new fused) | New

A yvearly ealibration interval §s recomniended.

3 FRODUCT DESCRIPTION

KN | GEMERAL TNFORMATION

BIVG's COMOSAR Yalidation Dipoles are built in secordance w the IEEE 1528, FOC KDBs and
CENEC 62309 standards, The prodect is designed for use with the COMOSAR 1250 bench anly.

)

Figure 1 — MWV COMOSAR Validation Dipole

Page: 4111
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4 MEASUREMENT METHOD
The IEEE 1328, FCOC KDBs and CEVIEC 6220 standards provide requircments for reforence
dipoles vsed for system validation measurements. The following measurements were peefonmed o
verily that the product complies with the fore mentioned stundurds.

4.1 RETURN LOSS REQUIREMENTS

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

4.2 MECHANICAL REQUIREMENTS
The IEEE Std. 1528 and CELNIEC 62209 standards specify the mechonical components and
dimensions of the validation dipoles, with the dimensions frequency and phintom shell (hickness
dependent.  The COMOSAR test bench employs a 2 mim phastom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements et forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

Al uncertaintics listed below represent an expanded unceripinly expressed at approximately the 95%
contidence fevel using a coverage factor of k=2, traceable 1o the Intemationnlly Accepled Guides to

Measurement Uncertaingy,
51 RETURN LOSS
The following uncerlaintics apply to the retum loss measurement:
| Frequency baed Expanded Uncertainty on Return LI:I!'i:'i—l
| 00 AO00MEL: ' 0.1 dB |

52 DIMENESION MEASUREMENT

The follewing uncertaintics apply to e dinwension measurements:

Lcngtjlnl:i'nm} Expanded Uncertainty on Length

C3-300 0.05 smm |

5.3 VALIDATION MEASUREMENT

The guidelines outlingd in the [EEE 1528, FCC KDBs, CENELEC EM50361 and CENIEC 62209
standards were followed o generale the mensurement uncertainty for validation measureiments.
Scan Volume Expanded Uncertainty |

g | 20.3 % |

P 300

Tody dorsawemd riall sod By repeoshined, excaer T A o o s, selthoss the e i ngpome of ST
Thee fiyourmaiion cawinbved hereds Is ro de mewa” only S i pagsodd B v kT b naBasiond oo i wal fo
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND (MPEDAMCE TN HEAD LIQUIT

Frospmrey, Modp
I¥0 ADD 24N 440 HMED  JeEy RN A FEED

5 .i.'il-'-l.:lij_llt!l'l‘l.':l-' (M Hz) Heturn Loss (dB3) Requirement {dﬁ}_ [ "lmF-D-rllllli:E .
2450 -20.05 -20 | 4650-02j0

52 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Faapavcs, HHZ
b= TR T P 1] e

‘iﬂh- (US| S | — IR R
=- .3].
W 5-
"'I-I'
*E.
_H'l.
b
— .E'- . ——
| Frequency (MHz Return Loss (dH) Kequirement (d1) Impedance
| 2450 -32.86 -20 AR.7 - 1,940
6.3 MECHANICAL DIMENSIONS
Fraguency MHz Lemim - 1§ i o ] d mim
renulned T munsuned required measured I required | reasured
0 | smoss, | EEIE EAE=1 % |

Fape: &1

T docimiand shenll wod by erpeoaiond, facaad do i o e pand eddory e waiies apevenl of KIS
Tl fefourrvaton donbaiwnd herela de 2 B sapd oafy o e pyogeare for widck o b sl i il o
B e lveaded Do whade o ot o’ weiiio guereaa) of MR
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T  WALIDATION MEASUREMENT

450 290021 % 1667 11 %, 64511 %,
750 RO R 00021 %, 6351 %,
B=h L6101 % -33-3 1 H, LE11 5,
850 149081 % 2313 $1 M. IE41E, =
s | esanw 517 41 %. 16415,
1560 St % | 50,021 % 16215,
164 79041 %, ASTHE 3641 %
1780 J'EIJ;I:H-._ o ﬂE-B-;li\. 1BELH
1800 FLO1%. aLT 1% ETrTS
1900 E3021%. BELLH | 16 £ %,
1450 EEALLN KT | 16 4L,
2000 64521 % L% T
2100 61051 %. /TN 16415,
2300 | sssam 261 %, 1641,
M50 5L541% PASS ELEEL PR35 ETEE PAZS
2600 AR5 1%, 0621 % 16115,
T 3|]'|]-|] £1.541 %, FLEI RS R 1641 %,
ELTIH] 27001 % AR J521%,
T 3?["'.1 3 A9.741 %, fhad il ﬁ-\.__ ] J.b21 %

The IEEE 5ud. 1528, FOO KDBs and CEVIEC §2209 standards state that the system validation
measurements must be performed using a refevence dipole meeting the fore mentioned retum loss
and mechanical dimension reguivements, The validation measurement must be performed against a
liquid filled flat phantom, with the phantorn constructed as outlined in the fore mentioned standards,
Per the standards, the dipale shall be positioned below the bottom of the phantom, with the dipole
lenggth centered and parallel to the longest dimension of the flat phantom, with the top sueface of the
dipole at the described distanee from the bottom surfacc of the phantom.

7.1  HEAD LICID MEASUREMERNT

F"";::“" Relatlve pesmelethdty '} Canductivity {o) S/m
fesired mesed reguired mepsured ]
0 A5315% OBT25% |
450 43.545% 30725 %
750 P B0
235 41559 0,90 £5 %
306 1545% 087 45%
1450 405 15% 13015 %
1500 _-1|:l.l1 15 % LI5S %
1683 40245 % ]j-i“i_ﬁ-;i_
T | daasm 1375
Prge: 7411

Thie dacisanmil ol mor Be reprioviaedd, daede T Tl o D pard, sifaist dle et ageearad o MTT
T daSermtarion catvabasl i £ bt sl el e i paapass (o arhizh i i sdasined ovd i3 ned &2
B selea s wiiale ar parr o iiasy serilsee gyindial af W90,

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

Page 109 of 114

http://www.tct-lab.com




TCT

.2

CR Il ogill

EZ1 NB

YEN Rz IzIFNUOLaTY

EAl HEFEREXCE INMILE CALIFRATION REPORT

ReportNo.: TCT160823E019

Rel? ACE 1563 15 5ATLLA

EAR MEASTIRFMENT EESULT WITH HEAD LIQUID
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The TEEE Std, 1528 and CEMIEC 62209 standards state that the system validation measurements
should produce the SAR walues shovwn below (for phamtom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power, Tn
bracket, the measured SAR 15 given with the used input power.
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EAR REVEHEXNCE DMIFOLE CALIBRATION REPORT Red: ACRIS5S.1554TLA
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74  SAR MEASUREMENT RESULT WITH RODY LIOUID
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Appendix E: The Check Data of Impedance and Return Loss

Date Liquid | Frequency(MHz) Return loss(dB) | Requirement(dB) Impedance
2016-04-28 | Head 835 -32.45 -20 51.7Q+1.7jQ
2016-04-28 | Body 835 -24.03 -20 47.2Q+5.7jQ)
2016-04-28 | Head 1900 -25.59 -20 51.90+4.9jQ
2016-04-28 | Body 1900 -23.51 -20 48.20)+6.4j)
2016-04-28 | Head 2450 -29.03 -20 47.002-1.8jQ2
2016-04-28 | Body 2450 -32.88 -20 48.802-1.9iQ

*+*END OF REPORT****

Page 114 of 114

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




