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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 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
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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 %
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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%
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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 %
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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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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

Thiz document shall not be reproduced, except in full or in part, without the wrirten approval of SATIMO.
The miformation confained hereim iz fo be used only for the purpoce for which it iz submitted and iz nor fo
be released in whaole or pave withour written approval of S4TIMO.



Report No.: AGCX0M130301S1

Page 137 of 154

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Ref : ACR.343.6.11.SATU.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 REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 46/11 DIP 1G800-186

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

|{ACCREDITED)|
Calibration CERT #2246.02

12/09/11

Summary:
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INTRODUCTION

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

C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations

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

mentioned standards.

2

DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAR 1800 MHz REFERENCE DIPOLE

Manufacturer Satimo

Model SID1800

Serial Number SN 46/11 DIP 1G800-186
Product Condition (new / used) new

A yearly calibration interval is recommended.

3

3.1

PRODUCT DESCRIPTION

GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEI/IEC 62209 standards. The product is designed for use with the COMOSAR test bench

only.

0}

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C and CEI/IEC 62209 standards provide requirements for

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

4.1 RETURN 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.

4.2 MECHANICAL REQUIREMENTS

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

5 MEASUREMENT UNCERTAINTY

All 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
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for validation
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

1700
0

1800 1850

1800

-10

$11(dB)

20

e

-25

30

-24 957

Frequency (MHz)

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

1800 -24.96 -20
6.2 MECHANICAL DIMENSIONS
Frequency MHz Lmm h mm dmm
required measured required measured required measured
300 420.0 #1 %. 250.0 1 %. 6.35 +1%.
450 290.0 +1 %. 166.7 11 %. 6.35+1 %.
750 176.0 1 %. 100.0 +1 %. 6.35+1 %.
835 161.0 1 %. 89.8 +1 %. 3.6+1%.
900 149.0 +1 %. 83.3 +1 %. 3.6+1%.
1450 89.1+1%. 51.7 1 %. 3.6+1%.
1500 80.5+1 %. 50.0 +1 %. 3.6+1%.
1640 79.0 +1 %. 45.7 1 %. 3.6+1%.
1750 75.2 1 %. 42.9 #1%. 3.6 £1%.
1800 72.0+1%. PASS 41.7 +1%. PASS 3.6+1%. PASS
1900 68.0 t1 %. 39.5+1%. 3.6t1%.
1950 66.3 t1 %. 38.5+1 %. 3.611%.
2000 64.5 1 %. 37.5+1%. 3.6 1 %.
2100 61.0 +1 %. 35.7 1 %. 3.6 +1%.
2300 55.5+1 %. 32.6 +1 %. 3.6+1%.
2450 51.5+1 %. 30.4 1 %. 3.6+1%.
2600 48,5 +1 %, 28.8 %1%, 3.6 1 %.
3000 41.5+1 %. 25.0 1 %. 3.6 11 %.
3500 37.0+1 %. 26.4 +1%. 3.6 1 %.
3700 34.7+1 %. 26.4 +1 %. 3.6+1%.
Page: 6/9

This document shall not be reproduced, except in full or in part, without the written approval of SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is nor to
be released in whole or part without written approval of SATIMO.



Report No.: AGCX0M130301S1
Page 143 of 154

SAR REFERENCE DIPOLE CALIBRATION REPORT

SATIMO

Ref: ACR.343.6.11.SATU.A

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEI/IEC 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
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 flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION
Software OPENSAR V4
Phantom SN 20/09 SAMT71
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps’ : 38.3 sigma : 1.38
Distance between dipole center and liquid 10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=8mm/dy=8m/dz=5mm

Frequency 1800 MHz
Input power 20 dBm
Liquid Temperature 21°C

Lab Temperature 21 °C

Lab Humidity 45 %

7.2 HEAD LIQUID MEASUREMENT

Fre:nu:zncy Relative permittivity (g) Conductivity (o) S/m
required measured required measured
300 45345% 0.87+5%
450 43545% 0.87 +5 %
750 41945% 0.8945 %
835 41515% 0.90+5 %
900 41545% 09715 %
1450 405+5% 1.20+5 %
1500 404 £5% 1.23#5%
1640 40.245% 13145%
1750 40.145% 1375%
1800 40.0 5% PASS 1.40+5% PASS
1900 40.0 5% 14045 %
1950 40.0+5% 1.40+5 %
2000 40.015% 14015%
2100 398+5% 14915%
2300 39545% 1.675%
2450 39.2+5% 1.805%
2600 39.05% 1.96 5%
3000 38545% 24045 %
3500 37945% 29145%
Page: 7/9
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7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEV/IEC 62209 standards state that the system validation 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 is given with the used input power.

F"*:qf:“’ 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured

300 2.85 1.94

450 4.58 3.06

750 8.49 5.55

835 9.56 6.22

900 10.9 6.99

1450 29 16

1500 30.5 16.8

1640 34.2 18.4

1750 36.4 19.3

1800 38.4 39.06 (3.91) 20.1 20.29 (2.03)
1900 39.7 20.5

1950 40.5 209

2000 41.1 211

2100 43.6 219

2300 48.7 233

2450 52.4 24

2600 55.3 24.6

3000 63.8 25,7

3500 67.1 25

Z:Cuts Conirol
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
: \Validated. No cal \Validated. No cal
Flat Phantom Satimo SN-20/09-SAM71 required. required.
COMOSAR Test Bench|  Version 3 NA Validated. Nocal  Nalidated. ~ No cal
required. required.
Network Analyzer | Nrode & Schwarz SN100132 0212010 02/2013
Calipers Carrera CALIPER-01 12/2010 12/2013
: Characterized prior to |Characterized prior to
EESIeEaTIche S EPESIEE SN 180 test. No cal required. [test. No cal required.
Multimeter Keithley 2000 1188656 11/2010 11/2013
Signal Generator Agilent E4438C MY49070581 12/2010 12/2013
o Characterized prior to|Characterized prior to
Amplifier Anthercomim hl 040 test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 11/2010 11/2013
Power Sensor HP ECP-E26A US37181460 11/2010 11/2013
— Characterized prior to|Characterized prior to
Directional Coupler A LIsIel L test. No cal required. [test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 3/2010 3/2012
Page: 9/9
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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
SATIMVMO 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

Calbranon CERT #2146.01

12/09/11

Sraparys

This document presents the method and results from an accredited AR reference dipole calibration
performed in 3ATIMO UEA vang the COMOBAR test bench  All cabbration results are traceable
to national m et ology institutions.
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| SAR REFERENCE DIPOLE CALIBRATION REPORT Kt BER S TR T
Marne Frunction Date Signature

FPrepared by - Jérdme LTTC Product Manager 12/8/2011 ;:l"?%
Checked by : Térbme LUC Prochict Manager 12972011 ;;f"'
Approved by Eim RUTECOWSKI Ouality Manager 12972011 /i

Cusiomer Nawe

ATTESTATION

o OF GLOBAL
Listribution COMPLIANCE
CO. LTD.
Issue Date Madifications
A 12/92011 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 venfy that the product complies with the fore

mentioned standards

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOZAR 1900 MHz EEFERENCE DIFCOLE
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, TNECENA TTON

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 COWNOSAER test bench
only.

Figure 1 — Satisnn COMOSAR Validation Dipale
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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 validaten measurements. The following measurements were
petformed to venfy that the product complies with the fore mentioned standards.

4.1 ERETUEN LOSS EECTTEEMENTS

The dipole uged for SAE eyetem validaton 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 outlined 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 dmensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles gold for uge with the COMLDSAR test bench comply with the requirem ente zet forth for a 2
mm phantom shell thickness.

5 MEASUREMENT TNCERTATNTY

All uncerlannlies lisled below represenl an expanded uncerlanly expressed al approxnalely e 35%0

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 DINWVEWSTON WE A STTR EWENT

The following uncertainties apply to the dimension measurements:

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

53 VAITDATION MEASTEENMENT

The guidelines outlined in the IEEE 1528, CET &5 Bulletin C, CENELEC EMN50361 and CELTEC
62209 standards were followed to generate the measurement wncertainty for wvalidation
measurciments.

Scan Volume Expanded Uncertainty
Ta 16.10 %%
0g 15.86 %
Page: 59
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6 CALIBRATION MEASUREMENT RESULTS
6.1 RETUEMN LOSS
[ Frequenoy [MHz)
1500 S0 1500 1951 iooo
0 ,
10
g
E-I‘_' - = =
w
-
. Aam22
=5 -
Frequency (WMHz) Return Loss (dB) Reguirement (dB)
1500 -25.23 -20
6.2 MECHAWICAT DINMENSIONS
Frequency MHz L mim hmm dnm
required measured requlred measured requlred measured
300 A200+1 % 25001 % E.35 1%,
454 200,01 %, 1EE7 =1 % E.35 =1 %,
750 176.0+1 % 10001 % E.35 1%,
835 1E1.0+1 % 80,8 =1 %, JE+1%.
s8] 148.0+1 % 833 +1%. JE+1%
1450 881 1 %, 1.7 1% JE+1%
1500 80.5 1 %. 50.0 71 %. 1ET1%.
140 7001 %, 457 1%, JE+1%.
1750 7521 % A2.9+1 %, JE+1%
1800 T201 % 41.7 1%, JE+1%.
1900 B8O +1 % PASS 395 1%, PASS JE+1% BASS
1950 EE.3 =1 %5 385 1% JE+1%.
2000 E4.5 +1 % 7.5 +1%. JE+1%
2100 E1.0 1 %, 357 1%, JE+1%.
2300 5.5 =1 %, 32.E=1%. JE+1%.
2450 51.5 1% 304 =1%. JE+1%.
2B00 A8.5+1 %5, 288 1% JE+1%
3000 A41.5+1 %, 250+1% JE+1%
3500 3781 % 2B =1 %, JE+1%.
00 3471 % 2B =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,

AED 1l

BANE | cua|

B Sfma] [ ¥ )

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
ki 109 E.09
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 20,60 [2.08)
1950 405 209
2000 41.1 211
2100 431E 2118
2300 48.7 233
2450 524 24
2EOD 553 24.E
3000 E38 257
4500 E71 25
SWTB08  Ha caled |rlaraty el
SAR, Z Awis Scan (X =1, =1}
w
—— :
5?
Z. 40 m E4

[k ]
ap X5 B0 7S i X5 B0 175 MD XE BD
Ziwad
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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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