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Appendix C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPS

Test Setup Photographs
LEFT-CHECK TOUCH
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RIGHT-CHECK TOUCH

RIGHT-TILT 15°
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Body Back15mm

Front Back15mm
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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 PHOTOGRAPS
TOP VIEW OF SAMPLE

BOTTOM 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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ALL VIEW OF SAMPLE

e
e 2

OPEN VIEW OF SAMPLE-1
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_ OPEN VIEW OF SAMPLE-2
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INTERNAL VIEW OF SAMPLE-1

INTERNAL VIEW OF SAMPLE-2

Bluetooth
Antenna
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INTERNAL VIEW OF SAMPLE-3
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Appendix D. Probe Calibration Data

SATIMO

The e wision comparny

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)
Callras T m

bracon CERT 1144

12/09/11

Surrars

This document pressnts the method and repdis from an accredited COMOSAR Dosmetnc E-Field
Probe calibration perform ed in SATIMO USA using the CALISAR f CALIBAIR test bench, for use
with a SATIMO COMOSAR sysem omly. Al calibration results are traceable to nabonal
m etrology institulions
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Euf AUE 33 211SATTH
SATIMO COMOSAR E-FIELD FROBE CALTERATION KEF ORT
1 DEVICE UNDER TEST
Device Under Test

Device Type COLIDE &R DOSIMETRIC E FIELD FROEE
Manufarturer Satirnn
Ivbdel SSEL
Serial Mumber SH 35011 EP132
Froduc t Condition (new [ used) TE W
Frequency Bange of Probe 0.3 GHz-3GH=
Fesistance of Three Dipoles at Connector | Dipole 1: B1=1 200 IIG

Dipole 20 B2=1.214 LG

Dipole 3: B3=1.004 WG

& parlycalibration interval is ecorrnended.
2 FRODUCT DESCRIPTION

2.1 GENERSL INFORIATION

Satimo’s CONOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C
and CEUITEC 62208 standards.

Figure 1 - Suimmo COMOSAR Dogmeivic E field Dipole

Probe Length 330 man
Length of Indradual Dipoles 4.5 mm
Ihxiraurn external diaroe ter 3 mrm
Probe Tip External Diameter S
Distance between dipoles § probe extreraty | 2.7 mim

3 MEASUREMENT METHOD

The IEEE 15322, OFET &5 Bulletin C, CENELEC EN30361 and CEIIEC 62209 standards proside
recomimended practices for the probe calibrations, including the performance characteristics of
interest and roethods by which to assess their affect. 811 calibrations §meamrements performned meet
the fore mentioned standards.

31 LIMESEITY
The evwaluation of the linearity was done in free space using the waveguide, perfornming a power
sweep to cover the SAR range 0.01'W/kz to 100W ks,

Fage g

Thls dodumend shddd nee O reproduced, eocepd dn Ul or dn s vl dows $ie wrliien dpp e oy Se TldeD
The fnjformettlon condt ned deredn & a0 O wied endp e S purpese e wh e h L L sudimbed dnd b onee &

Lt rotoe vl o o vedoh oud verdien o ! o G TAHC.



Report No.:AGC05M120401S1
Page 101 of 133

COMOSAR E-FIELD FROBE CALIBRATION REPORT Fef ACR.343211.54TT.4

3.2 ZEMSITIVITY

The sensitivity factors of the three dipeoles were determined using a two step calibration method (air
and tizzue sumulating Lguid) using waveguides as outlined in the standards.

33 LOWEER DETECTION TThTT

The lower detection limit was assessed using the same measurement set up as used for the linearty
measurement. The required lower detection limit iz 10 m Wilkg,

34 ISCTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validationz and checks. The probe was rotated along its main axis from 0 - 360 degreesin 15 degree
steps. The hemispherical isotropy s determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liguid, with the plastic box 1lluminated with the fields from a half wave dipole.
The dipole 15 rotated about 1ts axis (0°—180% 1n 15° increments. At each step the probe 1z rotated
about its azis (073607

35 BOUMNDARY EFFECT

The boundary effect 15 defined as the deviabon between the ZAR measured data and the expected
exponential decay in the ligquid when the probe 12 onented normal to the interface. To evaluate this
effect, the liquid filled flat phantotn 15 exposzed to fields from either a reference dipole of waveguide,
TWith the probe normmal to the phantom surface, the peak spatial average SAR 1z measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, CET &5 Bulletin C, CENELEC EN50361 and CELIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technigque. All uncertainties listed belew represent an
expanded uncertainty expressed at approzmimately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally & ccepted Gui des to Measurem ent Uncertainty.

Uncertainty analrsis of the prohe calihration in waveguide
Uncertainty Prohahility .. . Stand ard
ERROR SOURCES value (%6) Di whio Div isor ci Uncertainty (%6)
Incident or forward power 3.00% Rectangdar -.,g | 1 1.732%
Reflected poarer 3.00% Rectangoidar -\,§ I 1 1.732%
Liguid conductivity 5.00% Rectangdar 1,§ I 1 2.8ET%
Liguid permittiaty 4.00% Eectangdar -\,-"_77 | 1 2.309%
Field homogeneity 3.00% Rectangdar V3 1 1.732%
Field probe positioning 5.00% Rectangdar 1,§ I 1 2.88T%
Field probe linearity 3.00% Fectangdar \"'?T | 1 1.732%
Fags: 5%
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SATIMO
Comh ined standard uncertainty 3.831%
Exp anded uncertainty
95 % confidence level k=2 11662%

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21 °C
Lab Temperature 21 70
Lab Humidity 45 ¥4
5.1 SEMEITIVITY T ATE
Mortmx dipole | Hormy dipole | Normz dipole
1 WV ) | 2 aovroried™ | 3 cviodim) ™
5.01 4 Bé 477
DCP dipole 1 | DCP dipeole 2 | DCP dipole 3
(i) () {m i)
99 104 101

Calibration curves e1=f{ %) 1=1,2,3) allow to obtaun H-field value using the formula:
E=\EB*+E*+E}

Calibration curves

B20- :
_ e
£ 400 ——
= s Dipole 1
I 300- = il Dipole 2
.IE e pole £
w 200- /
100- / -
1- II | ] i i
oog 005 07310 015 020 025 030 035 043
Valtage [V]
Fage: 679
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5.2 LINEARITY

1.00-
0.75-

Linearity

0.50-

0.25-

-0.25-

D.DD—H-I-EH-I-I-I-H-I-#-I-I-I—H-H-

Linearity Error [dB)

-0.50-

0.75-

-1.00-,

1
0 100 200 300 400 6500 GO0 700 200 900 929
E-Field /]
Linearity:l+~2 29% (+-0.10dB)
5.3 SENSITIVITY IN LIQUID
Liqud Freq-lr;‘;?]-:([_l;zw : Permittivity Epsilond S/m) CouvF
HIL300 300 44.76 0.86 5.01
HIA450 450 42.52 0.88 .00
HILE50 850 41.53 091 6.70
HL200 900 41.54 0.97 0.82
HIL1800 1750 38.35 1.38 6.01
HL1200 1880 3043 142 542
HI.2000 1950 40.34 1.44 597
HIL2450 2450 38.99 1.84 5.60
LOWER DETECTION LIMIT: 7mW/kg
Page: 79
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54 [SOTRECOPT

HI.900 MNH=
- Axial isotropy: 008 dB
-Hemispherical isotropy: 0.0&6 dB
|sotropy curves
ST T| =
:‘ { - [ "
1 JI I.
L 1.
1 - .\_“-
M LT‘u; an ‘—I.:::Il:le.'lBJ Y
HI.1300 MH=
- Axial isotropy: 011 dE
-Hemispherical isotropy: 008 dBE
|sndrogy curves
B ] e
R i
o | —
ol ;
. 7
:,, S =l
g . A _‘—__':;:'JINHN:"I.
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6 LIST OF EQUIFMENT

Eguipment Summar

test. Mo cal required.

Equipment MManufacturer | Identific ation Mo Current MNext Calibration
Description MModel | Calibration Date Date
Flat Phantam Satimo SN-20/09-SAM7q [Yalidated. No cal glingied;  Hy Gl
equired. equired.
COMOSAR Test Bench Varsion 3 A alidated. Mo cal alidated. Mo cal
aguirad. aquirad.
Network Analyzer RhDdEzgq,SAChwa” SM100132 022010 02/2013
Reference Probe Satimo EP 94 SM 37108 Characterized prior to|Characterized prior to
test. Mo cal reguired. Jtest. Mo cal required.
Multimeter Keithley 2000 1188656 1172010 1172013
Signal Generator Agilent E4438C MY 4307 0551 1272010 1272013
Armplifisr L SN 045 Characterized priprtu Characterized pripr to
test. Mo cal required. Jtest. Mo cal required.
Power Meter HF E44184 I=38261495 1172010 1172013
Power Sensor HF ECP-E26A, US37181460 1142010 1142013
Directional Coupler Marda 421620 01356 Characterized prior to|Characterized prior to

test. Mo calrequired.

YWavaguide

Mega Industries

0B9Y7-158-13-712

alidated. Mo cal
aguirad.

alidated. Mo cal
aquirad.

Waveguide Transition

Mega Industries

0B 7-158-13-701

alidated. Mo cal
eqguired.

alidated. Mo cal
equired.

Wiaveguide Termination

Mega Industries

0B 7-158-13-701

alidated. Mo cal
eguirad.

alidated. Mo cal
equirad.

Temperature S Hurmidity

Sensor

Control Company

11-661-9

32010

322

Fage: 949
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Calibrated at SATIMO US
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ACCREDITED
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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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SATIMOD

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 15328, OET 65 Bulletin
C and CELIEC 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 g35 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

3.1 GENERAL INFORMATION

Satimo’s COMOSAR. Validation Dipoles are bualt i accordance to the IEEE 1528, OET 65 Bulletin
C and CELTEC 62209 standards. The product 1s designed for use with the COMOSAR. test bench
only.

=

Figure 1 — Satimo COMOSAR Validation Dipole

Page: 4/9
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SATIMOD

4 MEASUREMENT METHOD

The IEEE 1328, OET 63 Bulletin C and CEIIEC 62209 standards provide requirements for
reference dipoles used for system wvalidation measurements. The following measurements were
performed to 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 return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICATL REQUIREMENTS

The IEEE Std. 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 employvs 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
mum phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties 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.

5.1 RETURNIOSS

The following uncertainties apply to the return loss measurement:

Freguency band Expanded Uncertainty on Return Loss

400-6000MHz=z 01dB

3.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

3.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C. CENELEC EN30361 and CELIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurements.

Scan Volume Expanded Uncertainty
lg 16.19 %
10g 15.86 %
Page: 5/9
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS

_‘i-,_‘_‘_ =
"“-\.___HL ] |
\\"‘1 e ~
i N /]
§ ™ s
\\ /}'
"dl‘-ll,'l
Frequency (MHz) Return Loss (dB) Reguirement (dB)
50 -26.52 =20

6.2 MECHANICAL DIMENSIONS

Frequency MH:z L mm hmm d mamy
required miasured requined maasured required mizasured

300 42000 21 %, 2500 1 % 6.35 21 %

A50 290.0 1 %. 166.7 21 % 6.35 21 %

150 176.0 £1 %. 100.0 £1 %, 635 %1 %

B35 1610 21 %, BEOR+1%, 1641 %,

S0 149.0 1 %. PASS B33 +1%. FASS 3.6 41 %. PASS
1450 B9.1 +1%. 51.7 %1 %. 161N

1500 B0.5 +1 %, 50.0 1 %. 3.6 41 %,

LGa0 790 +1 %. 45.7 £1 %, 16+l %

1750 75.2 £1 %, 429 +1%. 621 %

1800 20+l %, 41.7 £1%. 3.6+1 %,

1500 68.0 1 %, 39.5 £1 %, 3621 %,

1650 663 +1 %, 385 #1 EW-ESR

2000 645 £1 %, 37.5 1N 3621 %,

2100 61.0 +1 %. I5.7£1%. 3.6+1 %

2300 55.5 11 %, 32.6£1%. 3.6+l %

2450 21521 % 30.4 £1%. 3.6 +1 %,

2600 d8.5 11 %. ZB.8 £1 %. 3.621 %

J000 41.5 +1 %, 15.0+1 %. 3.6+1 %

3500 37.021 % 264 1%, 3.621 %

3700 34,721 % 26.4 £1'%. .61 %,

Page: 69
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
vahdanon 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 liquid filled flat phantom. with the phantom constructed as outlined in the fore mennoned
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.

7.1 MEASUREMENT CONDITION
Software OPENSAR V4
Phantom SN 20/00 SAMTI
Probe SN 18/11 EPG122
Liquud Head Liquad Values: eps’ - 41.5 sigma - 0.97
Distance between dipole center and liguid 15.0 mm
Area scan resolution d=8mm/'dv=8mm
Zoon Scan Resclution dx=8mm/dv=8m/dz=5mum
Frequency S00 MHz
Input power 20 dBm
Ligquid Temperature 21*°C
Lab Temperature 21 ¢
Labt Humudiiy 45 %p
7.2 HEAD LIOUID MEASUREMENT
Fm:_:::!{nw Relative permittivity [g,) Conductivity (o) $/m
required measuned required mieasuned
300 45.3+5% 087 25 %
450 43.5:5% 087 25 %
750 41,935 % 0.89 25 %
835 41.5 +5 % 050 5 %
S00 41.5+5% PASS 0.97 5 % PASS
1450 0.5 5 % 120 £5 %
1500 30,4 5 % 1.23 35 %
1640 40,2 £5 % 1.31 25 %
1750 40.1£5% 137 5%
1800 4000 £5 % LA0 25 %
1900 $0.0 +5 % 140 25 %
1950 40,0 5% 140 25 %
2000 40,0 +5 % 140 25 %
2100 39.815% LAG 25 %
2300 39545 % LET 5%
2450 39.245% LE0 £5 %
2600 300+5% 1.96 25 %
3000 38515 % 240 25 %
3500 37.915% 2.91 15 %
Page: 7/9
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73 MEASUREMENT RESULT

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

B 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required s ured required measured

300 285 1.94

] o8 i

- 8. 5
235 9.58 &6.22
SO0 10,9 11.20(1.12) 6.59 7.04 (0.70)
1450 19 i
1500 30.5 16.8
1640 14,2 18.4
175( 36, 9
1800 gL 2001
1500 19,7 Ji
1950 ¥ 20.9
2000 1 21.1
2100 116 219
2300 7 3.3
2450 2.4
2600 55.3 4.6
3000 ] yg 9
35K B 25

SAR, & A Sean (X = 0,7 = Q)

Z-0aty Cantad

T AW e

I; Einnj [§ ¥ i
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8

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / 3 : Current Next Calibration
ottt Model bt B e Date
Flat Phantom Satimo SN-20/09-SAM71 |/alidated. Nocal  |alidated. No cal
required. Fequired.
COMOSAR Test Bench|  Version 3 NA Validated. Nocal Vehdaiad.. No. 9
required. Fequired.
Network Analyzer | rode S Sehwarz SN100132 02/2010 0212013
Calipers Carrera CALIPER-O1 12/2010 1272013
Batice Pidkia Satimo EPG122 SN 18/11 Characterized prior to|Characterized prior to

tast. No cal required.

test. Mo cal required.

Multimeter Keithley 2000 1188656 1172010 1172013
Signal Generator Agilent E4438C MY49070581 1272010 1272013
. Characterized prior to |Characterized prior to
Hmphlicr Aethercomm SN BIG test. Mo cal required. [test. No cal required.
Power Meter HP E4418A US3562614938 1172010 1172013
Power Sensor HF ECP-E264A US37181460 11/2010 1172013
Directional Coupler | Narda 4216-20 01386 Chargchaizad pror i | Chardorzad prdr o
test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 3/2010 372012
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SATIMO

The microwave vigion company

SAR Reference Dipole Calibration Report

Ref: ACR343.711.8ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO. L'TD.

1&2F, 0.2 BUILDING, HUAFENG INO.1 INDUSTRIAL PAREK, GUSHU
COMMUNITY XIXTANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA

SATIMO COMOSAR REFERENCE DIPOLE

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

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

ACCREDITED

Calbranan CERT #1746.02

12/09/11

SRLPIRArY

Thiz document presents the method and results from an accredited SAR reference dipole calibration
petformed in SATIMO U3 A using the COMOZAR test bench  All calibration results are traceahle
to ational moetrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin

C and CETTEC 62209 standards for reference dipeles used for ZAR measurement system wali dati ons

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 COMOS AR 1200 MH= REFEEENCE DIPOLE
IManufacturer Satime
I odel SID 1900
Zerial Mumber S 4611 DIP 1G200-187
Product Condition (new / used) new

A yearly calibration interwval iz recommended.

3 FRODUCT DESCRIPTION

3.1 SEMEEAT TWEOE A TTORN

Satime’s COMOSAR WValidation Dipoles are built in accordance to the IEEE 15328, OET 65 Bulletin

Z and CELTEC 62209 standards.
only.

The product 12 designed for use wath the COMOZIAE test bench

=55 e, T

Figure 1 — Satime COMOSAR Validation Dipale
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4 DMEASUTREMENT METHOD

The TEEE 1528, COET &5 Bulletin C and CELTEC 62209 standards provide requirements for
reference dipoles used for system vwalidation measurements. The following measurements were
performed to werify that the product complies with the fore mentioned stan dards.

41 EETURMNILOSS EECOUTREMENTS

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

42 MECHANICAT BEEOUTEENMENTS

The IEEE Ztd 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validahon dipoles, with the dmensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench emplows a 2 mm phantom shell thickness therefore the
dipoles zold for use with the COMOZAE test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UTNCERTAINTY

A1l uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
IMfeasurement Uncertainty.

5.1 RETURM LOZSE

The following uncertainties apply to the returm loss measurem ent:

Frequency hand Expanded Uncertainty on Return Loss
400-50000H = 0.1de

5.2 DINMEMNSTION MEASTTRERETNT

The following uncertainties apply to the dimensi on measurements:

Length {mm) Expanded Uncertainty on Length
3 -300 0.05 mim

5.3 WAITDATION WMEASTTEEMENT

The guidelines outlined in the TEEE 1528, CET &5 Bulletin C, CENELEC EN30361 and CELTEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 16.1% %
10g 1586 %%
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& CALTERATION MEASUREMENT RESULTS

61 ERETUEMNLOSS

Frequency (MHz)

1200 1850 1500 1ms0 2000
10
N z
Frequency (IV]]-IZ:I Return Loss (dB) FRequirement {dE)
15200 -25.23 -20

6.2 MECHAMWICAT DIMEMNSTONES

Frequency MHz L rrirm h e dmm
requlred measured requlred measured requlred measured
300 4200 +1 %, 250.0 =1 % E.35 +1%.
450 2900 =1 %, 1EE.7 =1 % E.35 =1%.
750 1760 +1 %, 1000 +1 % E.35 +1%.
235 1E1.0+1 %, A9.8+1%. 1E 1%,
a0 1480 +1 %, 83,3 +1%. 1E 1%,
1450 891 =1 %5 51.7 =1%. 4B =1%
1580 80,5 =1 %o SO e1% 4B 1%
1640 79.0+1 % 45.7 1% 3B +1%
1750 75.2 +1 %, 42,9 +1%. 1E 1%,
1300 72.0+1 %, A41.7 +1%. 1E 1%,
1900 E8.0+1 % EASS 39.5 +1%. PASS 1E 1%, PASS
1950 BE.4 =1 %5 485 =1%. 4B =1%
2000 Bd.5 =1 Fa 7.5 =1%. 4B 1%
2100 B1.0+1 %o 35.7 1% 3B +1%
2300 55.5 =1 %. 32.E+1%. 3B =1%.
2450 51.5+1%. 304 £1 %, 3B =1%.
2EDD 48.5 +1 %. 28.8+1%. 3B =1%.
3000 41.5 +1 %. 25.0+1%. 3B =1 %.
3500 37.001 %o 264 +1%. 3E=1%.
3700 34.7x1 % 2E.4+1%. 3B =1%.
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T VALTDATION MEASUREMENT

The IEEE Std 1528, OET 65 Bullein C and CELTEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
aganst a ligud 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
sutface of the dipole at the described distance from the bottom suwtace of the phantom.

7.1 MEASTREEMENT CONDITTON

Software COFENSAR V4
Phartom S 2009 3AMTI
Probe SM 18411 EPG122
Liguid Head Liguid Walues: eps” 1 30 4 signa:1.42
Distatice between dipole center and liguid 10.0 mm
At ea soan resolution dx=8mm/dy—=Emin
Zoon ScanResolution dr=EmmSdy=Emsdz=Smm
Freoquency 1900 WMH=
Input power 20 dBEm
Liguid Temperature 21 =C
Lab Temperature 21 °C
L ab Humu dity 45 ¥
7.2 HEAD TIOUTD hEASTTRENENT
Frer?duHezncv Relathve permitt ity (e.) Conductivity (o) 5/m
reg Uil peed measuped requlired measured
300 453 5% Q.87 =5 %
450 435 =5% Q.87 =5 %
750 41.9 =5% 089 =5 %
835 41.5 £5% 0.90 =5 ¥
90 41.5+5% 0.97 £5 %
1453 40.5 =5% 1.20+5 %
1500 4.4 £5 % 1.23+5%
1640 40.2 5% 1.31 £5 %
1750 40.1 =5 % 1.37=5%
1803 400 *5% 1.40 =5 %
1980 A0.0£5% PASS 1.40+5 % PASS
1952 400 5% 1.40 =5 %
2000 400 5% 1.40+5 %
2100 39.8 5% 1.49 5%
2300 39.5+5% 1E7 5%
2450 39.2 5% 1.80+5%
2E00 39.0+5% 1.9 +5 %
3000 385 =5% 2490 =5 %
3500 379 =5% 291 5%
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7.3 MEASTRENMEMT EESTILT

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

Fredue ncy 18 SAR (W/kg/W) 102 SAR (W/kg/W)
requlred measured required measured
300 2.85 1.404
453 4.58 106
750 849 5.55
835 9.5E E.22
O 14.9 E.00
1458 29 1E
1508 0.5 16.8
1E40 34.2 18.4
1754 6.4 19.3
1800 8.4 201
1908 39.7 40,449 [4.04) 20.5 200ED [2.08)
1954 405 209
2000 41.1 21.1
2100 43.E 21.9
2300 487 24.3
24540 52.4 24
2EOD 55.3 246
000 E3.8 25.7
3500 E7.1 25
Siface Fiachabec!|riarsiy Zworn I Dt
Cobas Soalks
L]
A EEE
4716364 y
4041541
199113
175
1E1ari4
247
330440
11BN
1M
202161
armary
21718
247 .
23 B
i SR, T Ass Sean (K- 1,7 - -1}
[N
Z-Cdts Conikl ;: )
E:
=Y ] Lo e
| ;
o5 ]
ap 25 50 75 100 125 150 1?5 XD X5 x10
BEVE | Canosl | Tiwar|
] Himam] [0 ¥
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8 LIST OF EQUIPMENT

Equipment Summary Shest

Equipment MManufacturer / Identific ation Mo Current Next Calibration
Description Model ’| Calibration Date Date
; alidated. Mo cal alidated. Mo cal
Flat Phantom Satimo SM-20/03-SAM7 1 equired. equired.
COMDOSAR Test Bench \ersion 3 A alidated. Mo cal alidated, Mo cal
eguired. eguired.
BT A 2l s RhUdEZ%iChwarz SNAO0132 0242010 02/2013
Calipers Carrera CALIPER-O1 12/2010 1272013
Refersnce Probe Satimo EPG122 SN 18/1 |Characterized prior to {Characterized prior fo
test. Mo cal required. [test. Mo cal required.
Multimeter Keithley 2000 11838656 112010 11/2013
Signal Generator Agilent E4438C Y 4907 0551 1272010 1242013

Characterized prior to |Characterized prior to

smplifiel esethercarmm aht:lie test. Mo cal required. [test. Mo cal required.
Fower Meter HF E4418A UE35261455 112010 1142013
Power Sensor HP ECP-E2BA LI537181460 1142010 11/2013
Directional Coupler Marda 421 6-20 01386 Characterized prior to [Characterized prior to
test. Mo cal required. [test. Mo calreguired.
Temparstureand | popsruarsy 11-661-9 32010 32012

Humidity Sensor
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