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Appendix C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPS
Test Setup Photographs
LEFT-CHECK TOUCH

LEFT-TILT 15°
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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

OPEN VIEW OF SAMPLE-1
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OPEN VIEW OF SAMPLE-2

OPEN VIEW OF SAMPLE-3



Report No.:AGC19C120201-551
Page 106 of 120

OPEN VIEW OF SAMPLE-4
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Appendix D. Probe Calibration Data

SATIMO

Thes mucrowares wigion company

COMOSAR E-Field Probe Calibration Report

Ref: ACR343.2.11.8ATU.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

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

ACCREDITED)
Calbrason CERT 2134400

12/09/11

Stmmary:

This document presents the method and resdts from an accredited COMOSAR Dosmmetne E-Field
Probe calibration perfommed in SATIMO USA usng the CALISAR / CALTBAIR test bench, for use
with a SATIMO COMOSAR sydem only. Al cabbration results are traceable to natiomal
m etrology mstitulions
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Reft ACR 432113 ATU.A
Nerrre Function Daie i ghcire
Prepared by : Jerdme LITC Product Manager 127912011 rj,'*‘:'v;
e

Checked by - Jertme LTTC Product Manager 12/9/2011 ;,,j:?;
Approved by - Eim RUTEOWSKI Quality Manager 12/9/2011 o Pithauth

Customer Name

ATTESTATION
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DRstribution COMPLIANCE
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Issue Daie Modifications
A 12972011 Initial release
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COM 0SAR E-FIELD FRORBE CALIBRATION REF ORT Fauf FCEF43211.2ATT A
SATINMO
1 DEVICE UNDER TE ST
Device Under Test

Device Type COLIOE &R DOSINETREIC E FIELD FRORBE
Il nnfacturer Satitno
Ivbiclel S5ES
Serial Nunber S 3511 ER132
Product Condition (netsr § nsed) e
Frecmuency Range of Probe 03 GHz3GH=
Fesistance of Three Dipoles at Connector Dipole 1: R1=1.200 NG

Dipole 2: B2=1 214 I

Dipale 3: B3=1.004 Iy

& warlyealibration intersal is weorrmended.
2 PRODUCT DESCRIPTION

21 GENERAL INFORNIETION

satima’s COMOSAR E fleld Frobes are bmlt in accordance fo the IEEE 1525, OFET 65 Bulletn ©
and CELTEC 62209 standards.

L =i

Figure 1 - Satimo COMOSAR Dosimetric E field Dipole

Frobe Length 330 mm
Length of Indradual Dipoles 4.5 1nm
Nhaziranmn external diarne ter & min
Frobe Tip External Diarneter Smm
Dhgtance betaeen dipoles [ probe extreraity | 2.7 mm

¥} MEASUREMENT METHOD

The IEEE 1528, OFET 65 Bulletin ©, CENELEC EM50361 and CELIEC 62209 standards provide
recomrnetded practces for the probe calibrations, incloding the performance charactenstcs of
interest and methods by which to assess their affect. All calbrations [ measurements perforred meet
the fore mentioned standards.

31 LINESRITY

The evaluation of the linearity was done in fiee space using the waveguide, performing a power
sweep to cover the SAR range 0.01 Wikg to 100W ke,

Fage 47
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3.2 EEMETTIVITY

The zensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using wawveguides as cutlined in the standards.

33 LOWEE DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as vsed for the linearnty
measurement. The required lower detection limit 15 10 mWilkg,

34 ISCTEOPY

The axal 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
walidations and rherlrs The probe was rotated along 112 main axis from 0 - 360 degreezin 15 degree
steps. The hemispherical 1sotropy 15 detenmined by inseriing the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole 12 rotated abowt tts &z (0°=120% 1n 157 increments. At each step the probe 12 rotated
aboutits axis (0°-3607)

35 BOUNDARY EFFECT

The boundary effect 15 defined as the deviation between the SAE measured data and the expected
exponential decay in the liqud when the probe 15 onented normal to the intertace. Lo ewaluate this
effect, the liquid flled flat phantom 12 expoged to fields from either a reflerence dipole or waveguide.
“With the probe normal to the phantom surface, the peak spatial average SAFE 15 measured and
compared to the anal yviical value at the surtace.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CELIEC
62209 standards were foll owed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technigque. All vncertainties listed below represent an
expanded uncertainty expressed at approzimately the 25% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertaimty analysis of the prohe calibration in waveguide
Uncertainty I'rohahility . . . Stand ard
ERROR SOURCES value (%) Distribwtion Divisor ci Uncertainty (%)
Incidert or forward powet 3.00% Rectanmidar V3 I 1 1.732%
Feflected power 3.00% Rectanmidar 15 I 1 1.732%
Licuid conductivity 5.00% Rectangdar 1,? I 1 2.887%
Licpuaid petmitti-ity 4.00% Rectangdar -.,-"?T | 1 2.309%
Field homogeneity 3.00% Rectanmidar V3 1 1.732%
Ficld probc positioning 5 00% Roctongdar \E I 1 2 BRT%
Field protoe lineavitsyr 3.00% Rectangudar \-"?T I 1 1.732%
Fagmz: 5%
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SATIMO
Comb ined standard uncertainty SEIL%
Exp anded uncertainty
05 %% confidence level k=1 11 662%

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 212
Lab Temperatire 21 "C
Lab Humidity 45 %
51 SEMWESTTIVITY TN ATR
Hormz dipole | Wormy dipele | Norme dipole
1 (W )™ | 2 W (Vim ™ | 3 v ovrmy®
5.01 4,86 4.77
DCP dipole 1 | DCP dipole 2 | DCF dipole 3
(m ) {mV) {m V)
99 104 101

Calibrati on curves et=f(V) (1=1,2.3) all ow to obtain H-field value using the formula:
E=\E}+E'+E’

Calibration curves

B20-
- - ’--J.
500 ——
— ;:,ff/f
£ 400 ——
=, e Dipole 1
= o
E 300- = o Dipole 2
w 200- / =
100- {J,v’&: -
1- |I i i ] |
oo 005 010 015 020 025 030 035 043
Valtage [V
Fage: &%
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5.2 LINEARITY

1.00-
0.75-

Linearity

0.50-

0.25-

-0.25-

D.DD—b-I-H-l-I-H—I-H-I-H-H‘-H-H-

Linearity Errar [dB]

0.50-

075~
-1.00-

n

E-Field [//m)

Linearity0+-2. 249% (+~0.10dE]

5.3 SENSITIVITY IN LIQUID

Liqumd Freq_l;:é?gzﬂiz-h' Permittivity Epsilon( $/m) ConvF
HL300 300 44.76 086 5.91
HILA50 450 42.52 0.88 6.06
HIS850 850 41.53 091 6.79
HILO00 200 41.54 097 0.82
HL1S00 1750 3835 1.38 6.01
HI1900 1880 3043 142 6.42
HL2000 1050 40.34 144 50
HI.2450 2450 38.99 1.84 5.60
LOWER DETECTION LIMIT: 7mW/kg
Page: 7/9

100 200 300 400 500 EOO0 700 8200 3900 EléEl

This document shall not be reproduced, except in fill or in part, without the written approval of SATIMO,
The infbemation contained herein & fo be used anly for the purpose for which it is submitted and is not to
be refeased in whole or part without written approval of SATIMO.
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5S4 ISCOTROPY

HI.900 WiH=
- Axial is otropy: 0.08 dB
Hemispherical isotropy: 0.06 4B
Isniroqy crves
; o
el oL
ol |
o)
1 ]
. !
@ Ry TF
HI.1300 MH=
-Asnial iz otropy: n.114e
-Hemispherical 1sotropy: 0.08 dB
| sirogey famves
JI‘ C':m:vxl
4 'Ir
ol }
|
L |II I
L
1o T “"_'_ﬂ/‘) At
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SATIMO

¢ LIST OF EQUIPMENT

Equipment Summan

test. Mo cal required.

Equipment Manufacturer f Identification INo Current Next Calibration
Description Model | Calibration Date Date
Flat Phantom Satimo SN-20/09-Sant7q [0 /idated. Mo cal alidated.  No  cal
equired. equired.
COMOSAR Test Bench arsion 3 N alidated. Mo cal alidated. MNa  cal
equired. equired.
Network Analyzer | 008 &DEMWAIZ | gynn437 02010 02/9013
Reference Probe S atirio EP 94 SN 37/09 Characterized prior to |Characterized prior to
test. Mo cal required. |test. Mo cal required.
Multirmeter Keithley 2000 1188656 1142010 1172013
Sighal Generatar Agilent E44330C bAY 4907 0581 1242010 1272013
Amplifier Asthercomm SN 045 Characterized prior to |Characterized prior to
test. Mo cal required. |test. Mo cal required.
Power Meter HF E4413A 538261493 1142010 1172013
Power Sensor HF ECP-EZ6A LJS37151460 1152010 1142013
Directional Coupler Marda 4216-20 01386 Characterized prior to |Characterized prior to

test. Mo calrequired.

alidated. Mo cal

alidated. Mo cal

Waveguide Mega Industries | 0BIY7-153-13-712 . .
equired. equired.
\Waveguide Transition | Mega Industries | 09 Y7-158-13-701 ;q'ﬁ?;gd' Mo cal ea.::Ldi?;E.d' No cal

Wiaveguide Termination

Mega Industries

0B9Y7-158-13-701

alidated. Mo cal
equired.

alidated. Mo cal
equired.

Temperature f Humidity

Sensor

Control Campany

11-661-9

342010

32012

Fage: 34
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Appendix E. Dipole Calibration Data

SATIMO

The microwsse vision company

SAR Reference Dipole Calibration Report

Ref: ACR.343.5.11.SATU.A

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: 200 MHZ
SERIAL NO.: SN 46/11 DIP 0G200-185

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

ACCREDITED

Calbranan CERT #2244.02

12/09/11

Summary:

Thiz 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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Checked by : Téréme LUC Product Manager 12/9/2011 25’5
Approved by - Kim RUTKOWSKI Quality Manager 12/9/2011 |, . Authsihs
Customer Name
ATTESTATION
Distribition OF GLOBAL
istribution COMPLIANCE
CO.LTD.
Issue Date Modifications
A 12/9/2011 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR3435115ATUA
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 wverify 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

3l GENERATL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in 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: 49
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SATIMO

4 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C and CEITEC 62209 standards provide requirements for

reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

41 RETURNILOSS 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 liqud filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAT REQUIREMENTS

The IEEE Std. 1328 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 employs 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
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertamty 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 ERETURNIOSS

The following uncertainties apply to the return loss measurement:

Freguency hand Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

32 DIMENSION MEASTUREMENT

The following uncertainties apply to the dimension measurements:

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

53 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 wuncertainty for wvalidation
measurements.

Scan Volume Expanded Uncertainty
lg 16.19 %
10 g 15.86 %
Page: 319

This document shall net be reproduced, except in full or in part, without the vwritten approval gf SATIMO.
The irjformation contained herein is o be used only for the purpose for which ir is submitted and iz not fo
be released in whale or part without written qoproval of SATIMO.



SATIMO

Report No.:AGC19C120201-5S1
Page 121 of 120
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURNLOSS
143 - o ’ » 0
B =
H‘-"\-. -
. i A
E w ”
A
\ |/
R L
Freguency Sl
Frequency (MHz) Return Loss (dB) Requirement (dB)
900 -26.52 -20
6.2 MECHANICAT DIMENSIONS
Frequency MMz LT d mm
required mueasured reguired measured required measured
300 4200 21 %, 2500 #1 % 635 #1 %
150 290021 % 166.7 £1 % 63521 %
750 176.0 21 %. 100.0 £1 % 6.35 21 .
8315 161.0 %1 %, BB tl%, 161 %,
S0 1490 #1 %. Fass B3 3s1%. FASS 3.641%, PASS
1450 B9.1+]1 %, 51.7+1% 1621%,
1500 B0.5 +1 %, 50,0021 N 3.6 11 %,
LGE0 79.0+1 %. 45.7 £1% 162l %
1750 75.2+1%. 42.941% 3641 %.
1800 72.0%+]1 %, 417 1%, 1621 %,
1500 68.0 +1 %, 39.5+1%. 36:1%
1950 B6.3 +1 %, 385 £1%. EN.EIR
2000y G455 21N, 375411 3611 %
2100 61.0 +1%. 35.7 £1%. 3.641%
2300 55.5 %1%, REE1% 16:1%.
2450 3l.5 ¥1 %, 30.4 £1 %, LR EIR
2600 dE.5 £1 % 288 £1%. 16tl%
3000 41541 %. 25041 %. 3641 %
1500 37021 % 264 #1 %, 16$1%
3700 34.7:1 % 264 21 %. 1611%
Page: 6/9
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7 VALIDATION MEASUREMENT

The IEEE Std. 1528, QET 65 Bulletin C and CELIEC 62209 standards state that the system
validanon measurements must be performed using a reference dipole meeting the fore mennoned
return loss and mechameal dimension requirements. The validation measurement must be performed
against a liquid 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 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 20009 SAMTI

Frobe SN 18/11 EPG122

Ligqud Head Liquud Values: eps’ - 41.5 sagma - 0.97

Distance between dipole center and liquid

150 mm

Agea scan resolution

dr=8pum dv=8 mny

Zoon Scan Resolution dx=8mm/dyv=8m'dzr=7mm
Frequency 00 MHz
Input power 20 dBm
Ligquid Temperature 21 °C
Lab Temperature 215
Lab Humidity 43 %
7.2 HEAD LIOUID MEASUREMENT
Fm::::!{nw Relative permittivity (&) Conductivity [o) 5/m
required measured required mzasured
300 45,345 % 0BT £5 %
450 d3.515% 0BT 5%
750 4195 % 0.ED 25 %
235 41.545% 0.90 £5 %
S00 41.5 25 % PASS 097 25 % PASS
1450 40.5 £5 % 1.20 5%
1500 #0.4 5 % 1.23 5%
1540 40,2 £5% 1.31 45 %
1750 40.1 15 % 137 25 %
1300 40.0 45 % 140 45 %
1900 40,0 £5 % 1.40 5 %
1950 #0,0 5 % 140 25 %
2000 &0.0 5 % 1.40 5 %
2100 39.815% L4925 %
2300 39.545% L67 5%
2450 39.245% 180 45 %
2600 3905 % 1.96 25 %
3000 38.545% 240 15 %
3500 37945 % 2.91 15 %
Page: 7/9
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7.3 MEASUREMENT RESUT.T

The IEEE Std. 1528 and CELIEC 62209 standards state thar the system vahdation 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 to 1 W forward power. In
bracket, the measured SAR 15 given with the used input power.

B 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required e as ured required measured
300 285 4
0 58 1085
8.4 5 5
235 9.56 B.22
O 10.9 11.20(1.12) [ER= FU04 (0. 70)
1450 29 1
1500 ins 168
1 Bl 34,2 18.4
175l 36, 3
1B 38 Z0.1
1900 39,7 i
1950 0.9
D00 1.1 ’1.1
2100 416 1.9
2300 1 23.3
2450 524 |
2600 55.3 2.6
1000 53 5.7
35X b7 25

G P o as s ety

BAR, T A Soan (= 1,7 = 0)

T-Ddy Canindl

| e |

I ®jmmp ¥ ¥

Page: §/%
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LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / ¥ ; Current Next Calibration
Disciipbam Model s e R Date
Flat Phantom Satmo SN-20/09-sAM71 [/2ldated. Nocal — Validated.  No cal
required. required.
COMOSAR Test Bench Version 3 NA Vakiqated. MNo cal Valid_ated. No  cal
required. Fequired.
Network Analyzer [ Rrode % Schwarz SN100132 0212010 02/2013
Calipers Carrera CALIPER-01 1272010 1212013
Hakirahee Bk TR EPG122 SN 18/11 Characterized prior to |Characterized prior to

test. No cal required.

test. Mo cal required.

Multimeter Keithley 2000 1188656 1172010 1172013
Signal Generator Agilent E4438C MY49070581 1272010 1212013
. Characterized pricr to |Characterized pricr to
umpiicic Aethercomm Gl test. No cal required. |test. No cal required.
Power Meter HP E4418A US38251498 1172010 11/2013
Power Sensor HP ECP-E26A US37181460 11,2010 1142013
Directional Coupler Narda 4216-20 01386 Characterized prior to Characterized prior to
test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 32010 32012
Fage: 99
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ATTESTATION OF GLOBAL COMPLIANCE CO. LTD.

182F, NO2 BUILDING, HUAFENG NO.1INDUSTRIAL PARE, GUSHU
COMMUNITY XIXTANG STREET

BAOAT DISTRICT, SHENZHEN, P.R. CHINA
SATIMC COMOSAR REFERENCE DIPOLE

FREQUENCY:1900 MHZ
SERIAL MNO.: 5N 46/11 DIP 1G%00-187

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

ACCREDITED

Calibratan CERT #2246.00

120911

SRR

This document presents the methcd and resd:s from an eceredted 3AR reference dipole celibraton
petformeod in BATIMO T34 uains the COMOSAR toat boneh  All colibroti on remults are woccable
to fat onal meetrology institutions.
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Funciion Date Sl grature
Praparad by Terdme LTTC Product Manager 12/5/2011 ;;’%'5
Checked by Téréme LUC Product Manager 127512011 o=
Approved by Kim RUTKOWSKI Quality Manager 12872011
Crestomer Newe
ATTESTATION
s OF GLOBAL
Lhistribution COMPLIANCE
o LTD.
Issue Dt Modifcations
iy 12/972011 Initial release
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the JEEE 1528, CET 65 Bulletin
Cand CELIEC 62209 standards for reference dipoles used for SAR measurement systern vali dati ons
and the measurements that were performed to venfy that the product complies with the fore

menticned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type CChOS AR 1900 MHz REFERENCE DIFOLE
Manufacturer Satitmo
Idodel SID 1200
Serial Mumber S 46/11 DIP 1G200-187
Product Condition (new / used) nEw

4 yearly calibration interval 1e recommended.

3 FRODUCT DESCRIPTION

31 GEMEE AT THNECORNIATTON

satmo’s CORMOIAE Validation Dipeles are built in accordance to the IEEE 15228, OET 65 Bulletin
' and CELIEC 62209 standards. The product 15 designed for use with the COMOZAE test bench

Al
ALY

=

Figure 1 — Satiene COMOSAR Validation Dipale
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4 MEASUREMENT METHOD
The IEEE 1528, CET 65 Bulletin C and CELTEC 62209 standards prowvide requirements for

reference dipoles used for system validafion measurements. The following measuremenis were
petformed to wenfy that the product complies with the fore mentioned standards.

41 EBETURMNLOSS RECTTREMENTS

The dipole used for SAR system validation tmeasurements and checks must have a return Loss of -20
dE 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 MECHAWICAT REOUTRENENTS

The IEEE Ztd 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantem shell thiclkness
dependent. The COBMOZAE. test bench emplovs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOZAE test bench comply with the requirements set forth for a 2
min phantom shell thickness.

5 MEASTREMENT TNCERTATNTY

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

51 EETURRICOES

The following uncettainties apply to the return loss measurem ent:

Freguency band Expanded Uncertainty on Eeturn Loss
400-60001H = 0.1dE

52 DIMENSTONMEASTIREEMENT

The foll owing uncertamnties apply to the dimension measurements:

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

53 WALIDATION MMEASTREMENT

The guidelines outlined in the TEEE 1528, OET é5 Bulletin ©, CENELEC EN30361 and CELTEC
62209 standards were followed to generate the mmeasurement uncertamnty for wvalidation
measurements.

Scan Volume FExpanded Uncertainty
lg 16,19 %
10z 15 86 %
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6 CALIBRATION MEASUREMENT RESULTS

&1 EETUENLOSS

Frequency (MHz)
1200 1850 15000 1850 20060

0 4

£11 48]
(|

< |-25.22

~5ill

Frequency (MHz) Return Loss (dB) Requirement {dE)
1500 -25.23 -20
&2 MECHAWICAT DIWMEMNIIONS
Frequency MHz L rmim hmm d mm
requlred measured requl red measured resgu lred measured
300 4200 +1 S, 2000+1 %0 E.45 +1%.
450 29001 35, 1BE. 7 =155 E.35 =1%.
750 1760 +1 S, 1038 +1 %0 E.45 +1%.
815 1E1.0+1 %5 808 +1% 3B 1%
=Ll 1490 +1 35, 233+1% 3B *1%.
1454 A9.1 +1 % 517 1% 3B 1%
1588 805 1 % SO0 1% JE=1%.
140 7901 % 457 1% 1E*1%.
17548 75241 % 428 +1% 3B 1%
1850 12019 417 =1%. JE=1%.
1900 ER.0+1 % PASS 39.5:1%. PASE 16+1%. PASS
1858 EE. 3 =1 %% 385 1% JE=1%.
2088 E4.5 1 %= 375 +1% 3B *1%.
2184 Eld+] % 357 1% 1E+1%
2300 55.5+1 %= 2B 1% 3B *1%.
2454 51,541 % 304 1% 1E*1%.
JEOD 485 +1 9% 288 1% 1E=1%.
s 41.5+1 % FEREES 1E*1%.
ER 4701 %5 B4 1% 3B 1%
1200 4. 7+1 9% JEA 219 1E=1%.
Fage: &/
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7 VALIDATION MEASUREMMENT

The IEEE =td 1525, OET 65 Bulletin C and CELTEC 62209 standards state that the system
validation measurements must ke performed vsing a reference dipole meeting the fore mentioned
retumn loss 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 COMDITION
Software OPEMZAR V4
Phattom BN 20,00 3AMTI
Probe SN 181 EPGIE2
Liquid Head Liguid ¥ alues: eps” : 30,4 sigma: 1.42

Distance between dipole center and liguid

100 mm

Area scan resolution

dr=Emm/dyv=Emm

Zoon JcanResolution dr=Emm/dv=Em/de=Smm
Frecuency 1200 MH=
Inpat power 20 dBm
Liguid Temperature 21°C
Lab Temperature 21 °C
L ab Humidity 45 ¥
7.2 HEAD LICUID MEASTTEEWERT
Frer?ﬂu:zmv Relative permnltt vty (£, Conductivity (o) 5fm
required measured required measured
300 45.3 5% Q875 %
450 435 +5% DR 5%
750 41.9+5% 089 =5 %
835 41.5+5% 0.90+5%
Ll 415 +5% 087 +5%
1450 405 +5% 1.20+5%
1580 404 +5% 1.29+5%
1B40 402 5% 1.31+5%
1750 401 +5% 1.37+5%
1800 400 =5 % 1.40+5%
1580 400 =5 % FASS 1.40+5 % FAS55
1550 400 =5 % 1.40+5%
2000 400 =5 % 1.40+5 %
2100 398 +5% 1.49 =5 %
2300 39.5+5% 1.E7+5%
2450 39.2 +5% 1.80+5%
2EO0 39.0+5% 1.9E+5%
3000 385 +5% 240+5%
31580 37.0+5% 2.91+5%
Fage: 749
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73 MEASUREMENT EESTLT

The IEEE 5Std 1528 and CELTEC 62209 standards state that the system validation measurements
should produce the ZAE walues shown below (for phantorn thickness of 2 mm), within the
uncertainty for the system wvalidation &1 SAR walues are normalized to 1 W forward power In
bracket, the measured SAF. is given with the used input power.

Lmifane  Fichabedirdaray

Z-Cus Conlil

Fr“’r‘:'ﬂ“:z"“"' 18 SAR Wik 2/ W) 102 SAR W kg Wi
requlred measured redqulred meas mred

300 2.5 1.04

450 458 106

750 8.49 5.55

a3s 8,56 E.22

800 10.9 E.09

1450 29 16

1500 30.5 16.8

1640 342 184

1750 6.4 19.3

1800 8.4 201

1900 18.7 2044 [4.04) 205 20,60 [2.06)
1850 405 209

2000 211 211

2100 23 219

2300 487 213

2450 52.4 24

2600 55.3 246

3000 £3.8 25.7

3500 E7.1 25

Zeoarn I Dud

- Hmml [T ¥iea)

SAR, Z Asis Sean (X = 1,7 = -1}

™

b,

-

1= e
T [

Wb 25 G0 7S 400 125 180 476 MD BE Bp
Tiwar|
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A

TIST OF EQTITPRMENT

Equipment Sumime

Rl e A e
Flat Phantom Satimo sn-20m9-sam7 [ et Mol et Mo e
COMOSAR TestBench|  ‘ersion 3 MA r;q'h“!fe“;d- No cal reaq'hdife“;d- No cal
Netwark Analy zet “h°d°z‘9\:,i°hwm SN100132 02/2010 02/2013
Calipars (Carrara Al TPFR-M 1252010 1252013
Reference Probe Satimo EPG122 SN 1§11 |haracterized priarto]Characterized prior to

test. Mo cal required.

test. Mo cal reguired.

hultimeter

Kaithley 2000 1188656 112010 112013

Signal Generator Agilent E4438C hA™ 4907 0531 1272010 1272013
Amplifier Aathe reomm S 045 Characterized priarto|Characterized prior to
test. Mo cal required. |test. Mo cal required.

Power Meter HP E4418A IS38261498 1172010 112013

Paower Soncor HF ECP E2E WE37181460 1142010 1142013
Directional Coupler | Marda 4216-20 01386 Characterized priorto|Characterized prior 1o
test. Mo cal required. [test. Mo cal reguired.

Temperature and e -

Humnidity Sensor Control Sompany 11-G61-3 342010 342012
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