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Appendix C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPHS

Test Setup Photographs
OPEN-RIGHT-CHECK TOUCH

OPEN-LEFT-TILT 15°
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OPEN-RIGHT-CHEEK

OPEN-RIGHT-TILT 15°
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Body Back15mm

Body Frontl5mm




Report No.: AGC00V121103S1
Page 86 of 120

Body back with Headset
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DEPTH OF THE LIQUID IN THE PHANTOM—ZOOM IN
Note : The position used in the measurement were according to IEEE 1528-2003
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EUT PHOTOGRAPHS
TOP VIEW OF SAMPLE
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LEFT VIEW OF SAMPLE

RIGHT VIEW OF SAMPLE
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FRONT VIEW OF SAMPLE

BACK VEIW OF SAMPLE
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OPEN VIEW OF SAMPLE-2

T i
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OPEN VIEW OF SAMPLE-3

INTERNAL VIEW OF SAMPLE-1

W 4
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INTERNAL VIEW OF SAMPLE-2
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Appendix D. Probe Calibration Data

SATIMO

Thee recrowares winkon company

COMOSAR E-Field Probe Calibration Report

Ref: ACR343.2.11.5ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 35/11 EP132

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

ACCREDITED)

4401

racon CEAT 213

12/09/11

SerRary:

Thes document pressnts the method and resdts from an aceredited COMOSAR Dozmetnie E-Field
Probe calibration performed in SATIMO USA using the CALISAR f CALIBAIR test bench, for use
with a SATIMO COMOSAR system eonly. Al calibration results are traceable to national
m etrology mstitutions
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Eof MEES43211IAIT A
SATIMO COMOSAR E-FIELD FROBE CALIBRATION REEF DRT
1 DEVICE UNDER TEST
Device Under Test
Dewice Ty CONOSAR DOSIMETRIC E FIELD PROEE
Nhanufacturer Satiro
Iiode] SoES
Sexial Mumhber SH 35111 EP132
Frodue t Condition Cnevwr £ used) hEwr
Frequency Fange of Probe 05 GH=3GH=
Eesistance of Three Dipoles at Conmector | Dipole 10 B1=1200 b0
Dipole 2: B2=1 214 IvIi2
Dipole 3: B3=1.004 v

& wearlyrealibration interval iz e corenended.

2 PRODUCT DESCRIFTTON

21 GENERAL INFORMATION

Satirmo’s COMOSAR E field Probes are bnlt in accordance to the [EEE 1528, OET 65 Bulletin C
and CEITEC 62209 standards,

Figure 1 - Safimo COMOIAR Dogmetric F flald Dhinole

Probe Length 330 mm
Length of Indradual Dipole s 45 mm
Iaxiranrn exterral diarne tex B i
Probe Tip External Diameter Smrm
Distance betareen dipoles § probe extremity |27 mm

3 MEASUREMENT METHOD

The [EEE 1328, OFT A5 Bulletin C, CEMELEC EM20361 and CELIEC 62209 standards proedde
recommended practices for the probe calbrations, including the performance characternstics of
interest and rethods by which to assess their affect. Al calibra tions §rneammernents performed mmeet
the fore mentioned standards.

3l

LIMELEITY

The evvaluation of the linearits was done i fiee space using the wavegunide, performing a power
sweep o cover the SAE. range 0.01W kg to 100W kg,

Fage 4109
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32 BEMSITIVITY

The sensitiwity fartors of the three dipales were detrrminzd tsing a fwo step calibration method (air
and tissue siculasing liguid) using waveguides as cutlined in the standards.

33 LOWERDETECTION LIMIT

The lewer detection limit was assessed using the same measurerien: set up as ased for the lireanty
measurement. The requiredlower cetection limit is 10 m "Wk,

34 _SOTECPY

The azial 1sotropy was evaluated by exposing the prebe to a reference wave from a standard dipole
with the dipele mounted undes the flat phantom in the test configuratien suggested for system
vaidaions and checks. The prcbe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hamispherical izotropy 15 determined by inserting the probe in a thin plastic box filled
with tissuz-ecutwalent 11 quid, with the plast c box illumineted with th= fields from ahalf wave dipole.

The dipole 1s rotatec about its axis (0°—180% in 15% increments. At each step the probe is rotated
ahont -t awis (0°=3607)

35 Z2OTHNDARY SFEECT

The boundary effect is defined as the dev:ation between the SAFR measured data and the expected
exzonantial decay in the liquid when the probe 15 ortented normal te the interface. Te evaluate this
effect, the liquid Alled flat phan:om is exposed to fields from eitker a reference dipole or waveguide.
Whth che probe aormal to the phantom surface, the peak spatial average SAFR is measured and
compered to the analytical walue at the surface.

4 MEASUREMNENT TINCERTATNTY

The guidelines outlined in the IEEZ 1328, CET 65 Bullstin C, CEXJELEC EM50361 and CELTEC
62203 standards were followed to generate thz measnrement uncertanty associated with an E-field
probe calibratior using th= waveguide cechnicue. All uncertainies listed below represent an
exzanded uncertainty expressed at appromimately the 5% confidenze level using a coverage facor
of lk==:, traceable to the Intemationa ly Accepted Guidszs to Mzasurem ent Uncertainty.

Uncertainty analysis of theprobe calibration inwaveguile
Uncertainty Frohahility . s . Stand axd
ERROR SOURCES value (%6) Di wtion Div isor ci Uncertainty (%6
Ircident or forward power 310% Rectangzdar 15 | 1 1.732%
E:flected powrer 310% Rectangzdar -.E | 1 1.732%
Liguic corductivity 510% Rectangzdar ,ﬁ I 1 2837
Liguic pernittivity 4.10% Rectangiar \.-'g | 1 2.53019%
Field homogeneity 3.20% Mectangaar L 1 1.732W
Field prob: posditioning 5.10% Fectangdar 15 I 1 2 B2TH
Field probe: linearity 3.210% Fectangdar «,-'g I 1 1.732%
Fage: 54
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Comb ined standard wnecertaimiy 3E31%

Expanded uncertainty

95 % confidence level k=2 11.662%

3 CALTBRATION MEASTREMENT RESTULTS

Calibration Parameters
Liguid Temperature 21 ez
Lak Temperature 2172
Labk Humidity 45 %

5.1 ZENSTTIVNTY TH ATE

Hormx dipole | Moy dipole | INormz dipole
1 o) |2 oy | 3 ooviciie®
5.01 486 4.77

DCP dipole 1 | DCP dipoe 2 | DCP dipele 3

i) (V) (n V)
99 124 101

Caibraton curves er=t(¥) (=1,2,2) allow to obtan H-field walue using “he Jormula:
E=E ' +E +E°

Calibration curves

B20= I
500 Eertot
— "
Z 400 =K
= ] Dipole 1
3 300- — Dipole 2
._9 = pole £
& 200- .
- -G—-_:-:’/
100-—>= -t
1- 2 i i i
000 005 C10 015 021 025 030 035 0.43
Valtage [V]
Frge: of
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3 COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACRI43Z11.3ATUA
SATIMO

5.2 LINEARITY

Linearity

1.00-
0.75-
0.50-
0.25-
1 1 el el s i el
-0.25-
050~
0.75

-1.00-
IEI 100 2000 300 400 500 BOO 700 @200 900 EIEIEEI

E-Field [+/m]

Linearity Error [dB)

Linearity.l+~2.29% [(+-0.10dE]

5.3  SENSITIVITY IN LIQUID

Liquid H c({l;g‘;?gz]{-lz-h Permittivity Epsilon(S/m ConF
HL300 300 4470 0.80 591
HIA50 450 42.52 0.88 6.06
HIZ350 850 41.53 091 0.79
HLOOO 900 41.54 0.97 6.82
HL1800 1750 3835 1.38 6.01
HI1900 1880 39.43 142 042
HI.2000 1950 40.34 1.44 5.77
HIL.2450 2450 3899 1.84 5.60

LOWER DETECTION LIMIT: 7mW/kg

Page: 7/9
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54 ISOTRCPY

HI.900 MHz
- Axial isotropy: 0.08 4B
-Hemisphencal 1sotropy: 0.0& dB
Isodrogey carves
" (-
o )
" .-
3 .
1L T
1 = x.__‘_\_ F
.n-.l'l.l aF 4 e ::- an I.'.':élll. LENPRELET
HI.1800 WiHz
- Axial s otropy: 011 4B
-Hemispherical isotropy: 0.08 4B
Isntrogey carves
I ] o
PRI i A
wlf 'f
) oy _\_‘__:;:.: LEN TR B
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Rt AUK #4101 50T0.4

& LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Mlanufacturer / Identific ation Mo Current Next Calibration
Description Model ‘| Calibration Date Date
Flat Phantom Satimo SN-2009-An 1 [faldated. Nocal — Ialidated. ©ho - cal
goyuired. equired.
. alidated. Mo cal alidated. Mo cal
COMOSAR Test Bench Yersion 3 M A sqjuired. equired.
[ etwo rk Analyzer ph””ﬁz'%vi“hwm SH100132 022010 02£2013
Reference Prohe Satirg EP 94 SR 3705 Characterized prior to|Characterized prior 1o

test. Mo cal required.

test. Mo cal required.

Multimeter Keithley 2000 1188656 1142010 11£2013
Signal Generalur Agilenl E443550C M 4307 0551 12/2010 1272013
motter | _emoromn | svoss | e ol e
Pawer Meter HP E44184 US38261458 11/2010 1142013
Mawer Sensor HM ECM-EZEA JE37181460 1172010 1172013
Directional Coupler | Marda 4216-20 01336 Characterized prior to [Characterized prior to

test. Mo cal required.

test. Mo calrequired.

alidated. Mo cal

alidated. Mo cal

Waveguide hlega Industries | 069%7-158-13-712 . .
aojuired. aguirad.
Waveguide Transition | Mega Industrics | DEGY7 158 13 701 ;q'f!fet‘;_d' Mo cal an'i_'ljifég_d' Mo cal
\Waveguide Termination| Mega Industries | 0B9¥7-158-13.701 [/3)idated. No cal alidated. No cal
equired. equired.
Termperature FHUMIARY) ¢ onyrol Company 11661-5 32010 30012
Fage: 949
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ATTESTATION OF GLOBAL COMPLIANCE CO. LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL PARK, GUSHU
COMMUNITY XIXTANG STREET
BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 900 MHZ
SERIAL NO.: SN 46/11 DIP 0G900-185

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

ACCREDITED

Cabbranan CERT #23144.00

12/09/11

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench.  All calibration results are traceable
to national metrology institutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR.343.5.11 5ATU A
SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528 OET 65 Bulletin
C and CELVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to wvenfy that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR s35 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SIDS00
Serial Number SN 46/11 DIP 0G900-185
Product Condition (new / used) new

A vearly calibration interval 1s recommended.

3 PRODUCT DESCRIPTION

31 GENERAT INFORMATION

Sarimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1328, OET 65 Bulletin
C and CEL'TEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipale

Fage: 4/9

Thiz document shall not be reproduced, excepr in full or in pars, withour the written approval of SATIMO.
The informarion conigined hevein iz ro be used only for the puipose for which ir is submirted and is nor o
be released in whale or part without written appreval of L4TIMO.



SAR REFERENCE DIPOLE CALIBRATION REFORT

SATIMO

Report No.: AGC00V121103S1
Page 107 of 120

Feft ACR 343 511 5ATUA

4 MEASUREMENT METHOD

The TIEEE 1528 OET 65
reference dipoles used for

svstem validation measurements.

Bulletin C and CEI'IEC 62209 standards provide requirements for
The following measurements were

performed to venify that the product complies with the fore mentioned standards.

4.1

EETURN LOSS REQUIREMENTS

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

42

MECHANICAT REQUIREMENTS

The IEEE sStd. 1528 and CELIEC 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 emplovs a 2 mun phantom shell thickness therefore the

dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2

mim phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertamty expressed at approximately the 93%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to

Measurement Uncertainty.

3.1 ERETURNLOSS

The following uncertainties apply to the return loss measurement:

Freguency band

Expanded Uncertainty on Return Loss

400-6000MHz

0.1dB

52

DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm)

Expanded Uncertainty on Length

3-300

0.05 mm

33 VALIDATION MEASUREMENT

The gwmidelines outlined 1 the IEEE 1528, OET 65 Bulletin C. CENELEC EN50361 and CELVIEC

62209 standards were followed
measurements.

to

generate the measurement

uncertainty

for walidation

Scan Volume

Expanded Uncertainty

lg

16.19 %

10g

15.86 %

FPage: 59
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS

IO x I » -
"‘-x__\\ ==
& -, =t
i, N ll
§ N\ s
LY j
\ |/
R
Feeguansy Bllia
Frequency (MHz) Return Loss (dB) Reqguirement (dB)
S0 -26.52 -20
6.2 MECHANICAL DIMENSIONS
Frequency MHz Lmm b mim d mm
required mueasured reguined measured required measurcd
300 4200 £1%. 2500 21 % 6.35 £1 %
450 200.0 £1 %. 166.7 1% 63521 %
750 176.0 £1 %. 100.0 £1 % 6.35 £1 M.
B3s 161.0 81 %. B9.5 £1 %, 1621 %
500 149.0 £1 %. PASS B3.3 £1%. PASS 3.6+1 % PASS
1450 £9.1 41 %, 51.7T 21 %. 3621 %,
1500 B0.5 11 %, 50.0 21 M. 3.6+1%
0] 7900 £1 %, 45.7 21 %. 361 %
1750 75.2 41 %, 42941 %, 3.6+1%
1800 72.0 21 %, 41.7 21 %, 36£1%
1500 68.0 11 %, 39.5 £1 . 3.6 11 %,
1950 66.3 +1 %, 38541 % 16+1%
2000 64.5 21 %, 37.5 21 % 3621 %
2100 61.0 1 %. 35.7 ¢1%. 36+1%
2300 55.5 11 %, 32621 %, 16+1%,
2450 51.5 #1 %, 30.4 £1 %, 16 +1%.
2600 ABS £1 %, 288 £1 %, 3621 %,
3000 41541 %, 25.0 41 %, 3641 %
3500 37,081 % 26.4 21 %, 36£1%
3700 34,721 % 264 21 %, 3.6x1%
Page; 6/9
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T  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
vahdaton measurements must be performed using a reference dipole meeting the fore mennoned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquad filled flar 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 flar phantom, with the top
surface of the dipole at the descnibed distance from the bottom surface of the phantom.

71 MEASUREMENT CONDITION
Software OPENSAR V4
Phantom SN 2009 SAMT1
Probe SN 18/11 EPG122
Ligqud Head Liquid Values: eps’ : 41.5 sigma : 0.97
Distance between dipole center and liquad 153.0 mm
Area scan resolution dx=8mm dyv=S8mm
Zoon Scan Resclution dx=8mm 'dv=8m/dz="5mnm
Frequency 900 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature 215C
Lab Humidity 45 %
7.2 HEAD LIOQUID MEASUREMENT
Fm:_:::‘nw Relative permittivity (&) Conductivity (o) $/m
required measured required measured
300 A5.3 5% 087 #5 %
A50 A3.5#5% 087 #5 %
750 41925 % 089 5%
835 41515 % 0.50 £5 %
S00 41.545% PASS 0.97 £5 % PASS
1450 0.5 +5 % 120 £5 %
1500 30,4 £5 % 1.23 35 %
1640 40,2 £5 % 1.21 £5 %
1750 40.1 5 % 1.37 5 %
1800 A0U0 +5 % 140 £5 %
1900 $0.0 £5 % 140 5 %
1950 40,0 25 % 140 25 %
2000 40,025 % L4025 %
2100 39.8 5% L4925 %
2300 39545 % L67 5%
2450 39.2+5% LE0 +5 %
2600 05 % 1965 %
3000 38525 % 240 25 %
3500 37915 % 2.91 25 %
FPage. 7/9
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7.3

MEASUREMENT RESULT

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system vahdation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR i1s given with the used input power.

e 1g SAR (W/ke/W) 10 g SAR (W/kg/W)
required measured required measured
300 2 85 1.94
i 06
750 a. 5.
B35 9,56 622
1 1.9 11.20 (1.12) 6.99 £.04 (0.70)
1450 19 (7
1500 305 16.8
164 14,2 184
1751 36, 1%
1800 3B, 20.1
1900 9.7 20.5
1950 5 0.9
2000 " | 211
2100 416 21.9
230K ¥ 3.3
2450 524
$600 353.3 2.6
3000 63,8 25.7
3500 67.1 25

04y Cambdd

Ta AW P

(R R -

¥ i

SAR, T Ao Soan (M= 1,7 =0)
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8

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / 3 ; Current Next Calibration
Description Model Rl el Giom Mne | 2n Tl e Date
Flat Phantom Satimo SN-20/09-sam71 [/alidated. No cal alidated. ~ No cal
required. Fequired.
COMOSAR Test Bench|  Version 3 NA [ohaed. Nocwd  [eaed. o cd)
required. Fequired.
Network Analyzer [ Rrode % Schwarz SN100132 02/2010 02/2013
Calipers Carrera CALIPER-01 1212010 122013
Retiraiee Drobe G EPG122 SN 18/11 Characterized prior to|Characterized pricr to

test. No cal required.

test. No cal required.

Multimeter Keithley 2000 1188656 11/2010 11,2013
Signal Generator Agilent E4438C MY49070581 12/2010 1212013
: Characterized prior to|Characterized pricr to
Aamplificr Asthercomm SN 846 test. No cal required. |[test. No cal required.
Power Meter HP E4418A US38261498 1172010 1142013
Power Sensor HP ECP-E26A Us37181460 11/2010 11/2013
Directional Coupler | Narda 4216-20 01386 Charsciei=ad fior o [Chizritiorisod g to
test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Contral Company 11-681-9 3/2010 32012
Fage: 39
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ATTESTATION OF GLOBAL COMPLIANCE CO.LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL PAREK, GUSHU
COMMUNITY XIXTANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHEZ
SERIAL NO.: SN 46/11 DIP 1G900-187

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

ACCREDITED

Calibranon CERT #2146.01

12/09/11

Sraparys

This document presents the method and results from an accredited S3AR reference dipole calibration
petformed in 3ATIMO T3A using the COMOZAR test bench  All calibration results ate traceable
to national m et ology institutions.
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FPrepared &y » Jérdme LTTC Product Manager 12/8/2011 ;j:%
Checked by : Térbme LUC Prochict Manager 121972011 ;,’i‘"
Approved By Kim RUTECWSKI Quality Manager 12802010 | s

Customer MNawe

ATTESTATION
OF GLCBAL
COMPLIATNCE
CO. LTD.

Lhstribution

Issue Date Madifications
A 12/9/2011 Initial release
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, CET 65 Bulletin
C and CELUTEC 62209 standards for reference dipoles used for SAR measurement systemn validations
and the measurements that were performed to wvenfy that the preduct complies with the fore

mentioned standards

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOZAR 1900 MHz EEFERENCE DIPCLE
M anufacturer Satitno
Maodel =D 1900
sertal Number =0 46011 DIP 1G200-187
Product Condition (new [ used) new

A yearly calibration wterval 1s recommended.

3 PRODUCT DESCRIPTION

31 GEMNER AT, TNECENATTON

Satme’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, CET 65 Bulletin

Cand CELTEC 62209 standards. The product iz designed for use with the COWNOSAR test bench
only.

Figure 1 — Satiznn COMOSAR Validation Dipale

Fage: 4%
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4 DMEASUREMENT METHOD

The IEEE 1528, OET 65 Bullen © and CELTEC 622039 slandawds provide requiremnenls [or
reference dipoles used for system validaton measurements. The following measurements were
petformed to venfy that the product complies with the fore mentioned standards.

4.1 RETUEN LOSS REECTTEEMENTS

The dipole uged for SAE eyetem validation measurements and checlee must have a retarn loze of 20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as cutlined in the fore mentioned standards.

42 MECHAMNICAT RECTTREMENTS

The IEEE Std 1528 and CEIIEC 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 mmm phantom shell thickness therefore the
dipoles zold for uge with the COMIOSAR test bench comply with the requirem ente zet forth for a 2
mm phantom shell thickness.

5 MEASUREMENT TNCERTATNTY

All uncertainties listed Lelow represent an expanded uncertanty expressed at ap proxun ately the 5%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Wleasurement Uncertainty.

5.1 ERETUEN TOSS

The follovnng uncertainties apply to the return loss measurement:

Frequency hand Expanded Uncertainty on Return Loss
400-6000MHz 01 de

a2 DIMWENSTON WME A STTR EWENT

The following uncertainties apply to the dimension measurements:

Length (mum) Expanded Uncertainty on Length
3-300 0.05% mm

53 VATITDATION MEASTREENMENT

The guidelines outlined in the IEEE 1528, OET &5 Bulletin C, CENELEC EMN30361 and CELTEC
62209 standards were followed to generate the measurement wncertainty for wvalidation
mcasurcmconts.

Scan Volume Expanded Uncertainty
Ta 16 19 v
0g 15.86 %
Page: 59
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6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOZE
[ Frequenoy (MHZ)
1500 S0 1900 105] Hili[i]
P ,
10
a
E-I‘_' - = =
w
-
. A |-2m,23
=5 -
Frequency (WMHz) Return Loss (dB) Reguirement (dB)
1800 -25.23 -20
62 MECHANWICAT DIMERNSIONS
Frequency MHz L mir hrim d nm
required measured requlred measured requlred measured
300 4200+ % 2a00+1 ¥ B35 +1 %
450 200.0+1 %, 1BE.7 =1 %% E.35 =1 %,
750 176.0+1 % 1000 +1 ¥ B35 +1 %
835 1B1.0+1 % 898 =1 %, JE=1%.
980 1498 +1 % 833+1% JE+1%
1454 801 +1 % 517 1% JE+1%
1500 #0.5 71 %. 50071 %, 1671 %.
1840 F9.0 =1 % 457 =1%. JE=1%.
1750 75.2+1 % 428 +1% JE+1%
1800 F20+1 % 417 =1%. JE=1%.
1000 FAO+1 % PAGS A0 5 +1% PASS 1R+1% PASS
1958 EE.3 =1 % 3851 % JE=1%.
2000 B4.5+1 % 47.5+1% JE+1%
2100 E1.0+1 % 35.7 1%, JE=1%.
2300 55.5 =1 %, 32.6+1%. JE=1%.
2450 51.5+1 % 304 =1 %, JE=1%.
2B00 485 1 %5 FER S JE+1%
3000 4151 %5 2801 % JE+1%
3500 01 % 2B4 =1 %, JE=1%.
00 3371 % 2B4 =1 %, JE=1%.
Fage: 69
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7  VALIDATION MEASUREMENT

The TEEE Std 1528, COET 65 Bulletin C and CELTEC 62209 standards state that the system
validaton measurements must be performed using a reference dipole meeting the fore mentioned
return losz and mechanical dimension requirements. The validation measurement must be performed
against a licquid 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 MEASUREMENT COMNDITION
Software COPENZAR V4
Phartom SN 2009 5 ARMTL
Probe SM18A1EPG122
Liuid Head Liquid ¥ alues: eps’ : 394 sigma: 142

Distanice between dipole center and liguid

10.0 mm

Atea goan resalution

dx=3mm/dv=3mm

Zootn S can Resolution dx=8mm/dv=Em/e=5mm
Fregquency 1900 MH=z
Ltpat powet 20 dBm
Liguid Temperature 21°C
Lab Temperature il °C
Lab Humidity 45 %
72 HEAD LTOUTD WMEASTREWMENT
Fre:ﬂu:zncv Relative permittvity [e') Lonductivity (o) 5fm
requlred measured requlred measured
300 453 +5% Q87 +5%
450 435 5% R
750 41.9+5% 0.89+5%
435 415 5% 0905 %
L] 415 +5% 087 +5%
1450 40.5 =5 % 1.20+=5%
15030 404 +5 % 1.23+5%
1640 A0.2 5% 131+5%
1750 401 +5% 1.37 5%
1800 40,0 =5 % 1.40=5%
190 A0 +5% PASS 1.40+5% PASS
1950 40,0 =5 % 1.40 5%
2000 AD0+5% 1.40+5%
2100 39.8:5% 1.48 5%
2300 39.5=:5% 1E?£5 %
2450 392 +5% 1.80+5 %
2EDD 39.0=0% 1965 %
A0 385 +5% 2405 %
35030 37.0+5% 2.91 5%
Fage: 749
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73 MEASUREMENT RESULT

The IEEE Std. 1528 and CELTEC 62209 standards state that the system walidation measurements
should produce the SAR walues shown below (for phantom thickness of 2 mm), within the
uncertainty for the system walidation Al SAR walues are normalized to 1 W forward power. In
braclket. the measured SAFR 15 given with the used input power,

Frea“;zm"r 12 SAR (W/kg/W) 102 SAR [Wikg/W)
requlred measured required measured
300 2.85 1.84
450 4.58 3.06
750 a.4g 5.55
835 9.5 E.22
O 100 B.00
1450 29 1E
1500 305 168
1640 342 184
1750 IE4 19.3
1800 8.4 201
1900 39.7 40.44 (4.04) 20.5 2060 [2.08)
1950 405 209
pus ] 411 11
2100 431E 2118
2300 48.7 233
2450 524 24
2EOD 553 24.E
3000 E38 257
4500 E71 25
Fmlor P cated rtarcty Tomnled N
L y
SAR, Z Awis Scan (X =1, =1}

w

—— :

5?

z- 48 ™ EE

| ;

-l " 25 0 75 o ids 20 s ;an 2 Hb
R e = zi
B stfmml [ e
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3

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Id entific ation INo Current Next Calibration
Description Nodel ’| Calibration Date Date
. alidated. Ma cal alidated. Mo cal
Flat Phantom Satimao SM-20/09-5AM7 1 Fequired. equire d.
COMOSAR Test Bench “ersion 3 R dlidaled. Mo cal dlidaled. Mu Ll
Fequired. Fequired.
Network Analyze- | Mot & Schwarz SN100132 02/2010 022013
Calipers Carrera CALIFER-OM 12£2010 1242013
Refarence Probe Satimo EPG122 SN g1 [Charaderized pricr to)Characterized prior to
test. Mo cal required. [test. Mo cal required.
Wiultimeter keith ey 2000 11358655 112010 1172013
Signal Generator Agilent E4435C WY 42907 0551 1242010 1272013
Amplifier Asthe reorm i S [4E Characterized pricr to|Characterized prior to
test. Mo cal required. |test. Mo calreguired.
FPawer Meter HF E4418A LIS35261495 1142010 112013
Power Sensor HP ECP-E2EA LI=37181460 1152010 1172013
Directional Coupler | Marda 4216-20 01386 Characterized pricr to | Characterized prior to
test. Mo cal required. [test. Mo cal required.
Ternperature anc
Humidity Sensor Control Company 11-661-3 322010 32012
Fage: 93
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