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Summary:

Thes document presents the method and resdts from an aceredited COMOSAR Doametric E-Field
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with a SATIMO COMOSAR system omly.  All calibration results are tracesble to nabonal
metrology mnsibutions




Report No.: AGC06P120602S1

COMOSAR E-FIELD PR OBE CALIBRATION REPORT

Page 74 of 99

Fef ACE 3432 115ATIT A

MNaree Function Date ignatiure
Frepared by » Jertme LTTC Product Manager 127572011 f)‘j,"='=;’
A
Checked by - Jérdme LUC Product MManager 12r5/2011 ;j——%—:’;
Approved by - Eim FUTEOWSEI Quality Manager 12/3/2011 7
Crustomer Nawe
ATTESTATION
e OF GLOBAL
Dhistribuition COMPLIANCE
CO LTD.
fss1e Date Modifications
vy 12/9/2011 Initial release

Fage: 2%

Tias docurpent shall neat be reproduced. except in Al or in pars, withow the written appe oval of SATIECO
The dgiimenation cortaned Reran is to be wed only fov the popose fov wigakh it is s ubmatted and is notte
e released o whole or pot witho written gpproval of SATRMC.



Report No.: AGC06P120602S1

Page 75 of 99

Foagw, 308

Tio: docusrerg shall not be reprocuwced, except in fll o in part, withowe the written appe oval of SATIWO
Tlas drgfimvrazticn vorshanied erwizds v be wnd orep s tlas propeeos fln wizch @ fo aafmreinted ol @ ramt 1o
B released Mwhole or povt withowr wyitten gppyoval o SATIMO.

2 L COMOSAR E-FIELD PROBE CALIBRATICN REPORT Ref CR-MERTISATILL
TARLE OF CONTENTS
T Drewice TImder Toat o e e e
2 Pradu-t Tesrrpti on
21 General Inforr ati on 4
3 Measvremen: Method
31 Linearity 4
32 Sensitivity 5
33 Lower Detection Limit 3
24 Isotrops 5
35 Eoundary Effect 5
4 Meastremnen: TCEmALIET o.oovvvs veeereeees eeeteee s et eeee et seee st et ee oot ee e et ees et et eeer e
5 Calibration Measurement Eesults. .
31 Sensitivity in ar &
52  Linearity 7
53 Sensitivity in haguid 7
54 Isotrops a3
6 List of B mtmiennt o



Report No.: AGC06P120602S1
Page 76 of 99

Euf AEE 33211 SATTA
SATIMO COM 05 AR E-FIELD FROBE CALTERATION REF ORT
1 DEVICE UNDER TEST
Device Under Test

Device Type COLICS AR DOSIMETEIC E FIELD PROBE
Ihnufacturer Satirao
Ivlode] SSES
Serial Mumber SH 3311 FP1332
Product Condition {newr §used) ey
Frequercy Bange of Probe 0.3 GH=3GH=
Resistance of Three Dipolesat Connector | Dipale 1 R1=1.200 K2

Dipole 20 B2=1214 WG

Dipole 3: B3=1.004 WL

& sparlyealibration interval is wcomumended.
2 FERODUCT DESCRIPTION

2.1 GENERAL INFORLIETION

Satimo™s CONMOZAR E field Probes are bnglt in accordance to the IEEE 1522, OET 65 Bulletin ©
and CEUIEC 62209 standards.

Figure 1 - Saiimo COMOSAR Dogmetric F field Dipole

Probe Length 330 roan
Length of Indridual Dipoles 4.5 mm
Ivlximurn external diarne ter 2 min
Probe Tip External Diameter 5 mm
Distance bebgeen dipoles § probe extrermity | 2.7 mn

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENILEC EN30361 and CELTEC 62209 standards provide
recorntiended practices for the probe calbrations, including the performance characteristics of
interest and rrethods by which 1o assess theiraffect. All calibrations f measurernents performed rmeet
the fore mentioned standards.

31 LIMESEITY
The evaluation of the linearity was done in free space using the waveguide, perfornmng a power
sweep to cover the S AR range 0.01Wikg to 100°W kg,
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32 EENRSTTINTTY

The sensitivity fastors of the three dipeoles were determined using a two step calibration method (air
and tissue simulating ligquid) using waveguides as ouzlined in the standards.

33 LOWER DETEZTION LIRTT

The lower detection limit was assessed using the sane measurement set up as used for the linearity
measurement. The required lower detectzon limit is 10 m"Wiks

34 ISCTROPY

The azial izotropy was ovaluated by cxposing the probe to a roforonce wave from a standard dipele
with the dipole mounted under the fla: phantom in the test configurabon suggested for system
validations and checks. The srobe was rotated along its main axis from 0 - 360 degrees in 15 degrze
sleps. The hemispherical 1selropy 15 delermined by inserling the probe in o thin plazlic box [1lled
with tissue-equivalent liquid, with the plastic box illuminated with the field: from a half wave dipole.

The dpole 15 rotated about its amxis (0°-120%) in 15° incremenss. At each step the probe 1s rotated
aboutits axis (03607

35 BOUMDARY EFFECT

The boundary effect 15 defined as the deviaton between the SAE measur=d data and the expected
exponential decay in the liqud when the probe 15 onented normal to the interface. Te evaluate this

effect, the liquid filled flat phantom 15 exposed to fields from either a reference dipole or wavemu de.
WA1th the probe nommal to the phantom surface, the peak spatial average SAER 15 measured and

compared to the analytical value at the surface.

4 MEASUREMENT UNCERTATNTY

The gaidelines outlined in the TEEE 1528, OET &5 Bulletin ©, CENELEC EMN30361 and CELTEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique All uncestainties listed below represent an
expanded uncertanty expressed at appreximately the 5% confidence level using a coverage factor
of k=2, traceable o the Internationally Azcepted Guides to MMeasurem ent Uncertainty.

Unceriainty analysis of the prohe calibrationin waveguide

Uncertainty Prohahility . . Stand ard

ERROR S0URCES value (%) Di wtiom Divisor ci Uncertainty (%)
Incidernt or forward powrer 3.00% R ectanigl ar -\,§ I 1 1.732%
Reflected power 3.00% Rectangil ar -\,§ I 1 1.732%
Tamid nondactisitsr 5 NN%6h Fertanmd ar «_E I 1 A RRT%
Liguid permittivity 4.00% Eectangl ar \.-"_F"_) | 1 2.309%%
=
Field homogeneity 300% Rectangud ar bt 1 1.732%
Field probe positioning 500% Rectangud ar 1,§ I 1 2 BETY
Field probe linearity 300% Rectangd ar 1,-"_7_): I 1 1.732%
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Comb ined standard uncexrtaintr 5. E31%
Expanded uncertainty
95 % confidence level k=2 11.662%

5 CALIERATION MEASUREMENT RESULTS

Calibration Parameters
Liguid Temperatare 21°C
Lab Temperature 21 "
Lab Humidity 45 %o

51 ZEMSITTVITY T ATE

Mormz dipole | Hermy dipele | Hormz dipole
1wV | 2 qviodim ™ | 3 (uvioria®)
2.01 4 36 477
DCP dipole 1 | DCFP dipole 2 | DCF dipale 3
() (i) {m )

99 104 101

Calibrat on curves er=t{ V) (1=1,2,3) allow to obtain H-field value usirg the formula:
F= B+ & +E&

Calibration curves

G20- _
500 —— //
B e e
£ 400 —t
= e Dipole 1
3 300- == ole 2
E e Dipole 2
w 200- =
-
100- Sl
1- Il I
0oo 005 010 035 020 028 030 035 0.43
Valtage [V)
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5.2 LINEARITY

1.00-
0.75-

Linearity

0.50-

0.25-

-0.25-

D.DD—LI-H-H-l-l—I-H-I-#-I-I-I—H-H-

Lingarity Errar [dB)

-0.50-

-0.75-

-1.00—

I
0 100 200 300 400 BO0 BOD YOO 800 300 549
E-Field [W4m)
Linearity.0+~2 29% (+-0.10dB)
5.3 SENSITIVITY IN LIQUID
Lagud Fl.e({‘;z;?gzw; Permttivity Epsilond 8/m) ComvF

HIL300 300 44.76 0.86 5.01

HLA450 450 42.52 .88 0.06

HI850 850 41.53 091 6.79

HILS00 900 41.54 097 0.82

HIL1800 1750 3835 138 6.01

HL1200 1880 3943 142 6.42

2000 1950 40.34 144 SR

HIL2450 2450 38.99 1.584 5.60
LOWER DETECTION LIMIT: 7mW/kg
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&6 LIST OF EQUIPMENT

Equipment Summary =

Eguipment MManufacturer § Identific ation T9o Current Next Calibration
Description Model ‘| Calibration Date Date
F at Phantarm Satimo SM-2009-5An7 1 [f3licated. Mo cal alidated. Mo cal
equred. equire d.
COMOSAR Test Bench argion 3 MA alicated. Mo cal alid_ated. Mo cal
equred. equired.
Metwork Analyzer | F0d8 % Behwars SN100122 022010 02/2013
Referencs Probe Satimo EPg4snarmg |Characterzed prior tofCharacterized pror to
test Mo ral rerired [test Mo cal rennired
waltimeter Keithley 2000 11BBEEE 1142010 1172013
Sigaal Generatar Agient E4433C R 4307 055 1 1242010 12/2013
- - Character zed p-ior to|Characterized pror to
Amplifier Azthercomm = 046 test. Mo cal regaired. test. Mo cal reguired.
Power wWeter HP E44184A, LIS33261498 112010 11/2013
Fower Sensor HF ECP-EZ2B A US3718 1460 112000 12003
Directiona Cougler | MNa-da 4218-20 01388 Charatter 2ed prior tafLharatterized pror o
test. Mo cal regaired. [test. Mo cal reguired.
Wavequide Mena Indistries | 039Y7-156-13.712 [/2/cated. Nocal - f/alidated. hlo cal
egured equiled.
Wi'ay eyguide Transilivn Mega Indasirie s 039%7-155-13-701 anlf?;'zq Mo cal eac:i_ldi?;?_i Mo cal
Waveguide Termination] Mega Indistries | 039v7-158-13-701 [F3licated. Mo cal alidated. Mo cal
equred. equired.
Temperature f Hurisityf ¢ onro) Company 11-661-9 32010 32012
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to national metrology institutions.
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SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1328, OET 65 Bulletin
C and CEI'TEC 62209 standards for reference dipoles used for SAR measurement system 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 COMOSAR. 235 MHz REFEEENCE DIPOLE
Manufacturer Satimo
Model SID900
Serial Number SN 46/11 DIP 0G900-185
Product Condition (new / used) new

A yearly calibration interval is recommended.

3 PRODUCT DESCRIFPTION

il GENERAT INFORMATION

Sarimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 63 Bulletin
C and CELIEC 62209 standards. The product is designed for nse with the COMOSAR test bench
only.

=

Figure 1 — Satimo COMOSAR Validation Dipole

Pages: 49
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4 DMEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C and CEITEC 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.

41 RETURNIOSS REQUIREMENTS

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

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEL'IEC 62209 standards specify the mechanical components and
dumensions 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
nmun phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

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

5.1 RETUBRNIOSS

The following uncertainties apply to the return loss measurement:

Frequency hand 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 0.03 mm

53 VALIDATION MEASUREMENT

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

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

6.1 RETURN LOSS

143 i u o L ¥ 0
Hh“‘m =
-,_\. —
3 N A
& - ”
L, f
\ 1/
O =
Fremuancy Mliia)
Frequency (MHz) Return Loz (dB) Reguirement (dB)
500 -26.52 =20
6.2 MECHANICAL DIMENSIONS
Frequency MH: L mm homm d mm
required mueasured regquired measured required measured
300 A20.0 £1 %. 250.0 £1 % 6.35 £1 %
450 220.0 £1 %. 166.7 21 % 63521 %
750 176.0 £1 %. 100.0 £1 % 6.35 £1 M.
B35 161.0 £1 %, E9.B £1 %, 161 %,
900 149.0 £1 %. PASS B33 +1 %. PASS 1641 % FASS
1450 B9 14+]1%. 51.721%. 1621%N.
1500 805 +1 %, 50.0 £1 %. 3.6 11 %
LEa0 190 +1%. 45.7 21 %. 1621 %
L750 75.2 £1'%. 429 +1%. 3.621 %,
LEOO 7201 % d1.7 £1'%. 1621%.
1800 68.0+1 %, 39.5 £1%. 3621 %,
14950 653 +1 %, 38.5 +1 % 161N,
2000 64541 %, 37.5 1% 3621 %
2100 61.0 41 %. 35.7 +1%. 3.6 +1%.
2300 55.5 £1'%. 32.6 1%, 3.61%.
2450 S51.5 41 %, 30.4 +1%. 3.6 1%,
2600 A8.5 £1 %. 288 £1%. 3.6 21 %,
3000 41.5 +1 %, 15011 %, 3.6 +1 %,
1500 37081 % 264 1% 3.6+1%
3700 34.721 % 264 £1 %, .61 %,
Page: 69
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7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEIIEC 62209 standards state that the system
validanon measurements must be performed using a reference dipole meeting the fore mentoned
return loss and mechanieal dimension requirements. The validation measurement must be performed
aganst a liquid filled flat phantom. with the phantom constructed as cutlined 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 20000 SAMTI
Frobe SN 18/11 EPG122
Liquad Head Liquad Values: eps’ - 41.5 sigma : 0.97

Distance between dipole center and liquid 15.0 mm
Area scan resolution dr=8mm/dv=8mm
Zoon Scan Resolution dx=8mm/dv=8m/dz=5mm
Frequency 500 MHz
Input power 20 dBm
Liquid Temperature 21*°C
Lab Temperature 21 5C
Lab Humidity 45 %
7.2 HEAD LIQUID MEASUREMENT
’m:::!‘““l' Relative permittivity (8] Conductivity (o) 5/m
required measured required measured
300 45345 % 087 £5 %
450 43.5+5% 087 £5 %
750 41,9 £5 % 0.9 £5 %
835 41545 % 090 25 %
S00 41.5+5% PASS 0.97 5 % PASS
1450 40.5 £5 % L.20 £5 %
1500 #0.4 5 % 1.23 5%
1640 40,2 £5 % 1.31 £5 %
1750 40.1 £5 % 137 25 %
1800 40.0 £5 % LAD 25 %
1500 #0.0 £5 % L.A0 £5 %
1950 40,0 £5 % 140 25 %
2000 40,0 £5 % 140 25 %
2100 39.8+5% 149 25 %
2300 39.545% LE7 £5 %
2450 39.2 5% L.BO £5 %
2600 39.0 5% 1.96 #5 %
3000 38545 % 240 5 %
3500 37.915% 2.91 25 %
Page: 7/9
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7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertanty 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.

Y 15 SAR (W/kg/W) 10 ¢ SAR (W/kg/W)
rieguired e ured required mieasured
300 185 1.94
0 o8 i
P50 8. 5
B35 9.56 522
o0 10.9 11.20(1.12) 659 7.04 (0.70)
1450 ] }
1500 305 16.8
164 14,2 184
175( 36, g
1800 B 20.1
1900 19.7 i
1950 ; 20.9
}000 1 21.1
2100 13,6 219
2300 7 ¥3113
2450 2.4
2600 55.3 24.6
3000 33 5.7
3500 b 25

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

T-Dudy Conind

Ea AW P

I Hinnj [§ ¥ i
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8

LIST OF EQUIPMENT

Equipment Summary Sheet

Eqguipment Manufacturer / 2 : Current Next Calibration
Description Model Ailemtchwation Nuw| ool Tiate Date
Flat Phantom Satimo SN-20/09-5am7q [/2lidated. Nocal  IValidated.  No - cal
required. required.
COMOSAR Test Bench i NA alidated. Mo cal [Validated. MNo cal
required. Fequired.
Network Analyzer | Rede S Sehwarz SN100132 02/2010 0212013
Calipers Carrera CALIPER-D1 122010 1272013
Rofirehee Drobe Saing EPG122 SN 18/11 Characterized prior to |Characterized prior to

test. No cal required.

test. No cal required.

Multimeter Keithley 2000 1188656 1172010 1172013
Signal Generator Agilent E4438C MY49070581 1272010 1272013
; Charactenzed pricr to|Characterized pricr to
Sanpimier Asthercamm L tast. No cal required. |test. No cal required.
Power Meter HP E4415A US3562614938 1172010 1172013
Power Sensor HP ECP-E26A UsS3r181460 1172010 112013
Directional Coupler | Narda 4216-20 01386 Characharizad prior i | Charadenzad pror o
test. No cal required. [test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 342010 32012
Fage: 9/9
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SAR Reference Dipole Calibration Report

Ref : ACR343.711.SATU. A

ATTESTATION OF GLOBAL COMPLIANCE CO. LTD.

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

BAOAN DISTRICT, SHENZHEN, P.RE. CHIMNA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: 5N 46/11 DIP 1G200-187

Calibraled al SATIVMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED

Callbsranon CERT #2146.03

12/09/11

Srmpmary:

This document presents the method and results from an accre dited SAR reference dipole cabbration
petformed in AT IMO T34 using the COMOEAR test bench  All calibration results are traceable
to national metrology institations.
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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 OETTEC 62209 standards for reference dipoles nsed for SAR measurement system walidat onsg
and the measurements that werz petformed to venty that the product complies with the fore

enlioned slandar ds.

2 DEVICE UNDER TEST
Device Under Test
Device Type COROSAT 1200 MHz REEFERERCE DIPCLE
IManufacturer Sahmo
Idodel ST 1500
Zerial Mumber SkTAE/11 DIP 1G500 127
Product Coadition (new fused) new

A wearly calibration interval is recommended.

3 FRODUCT DESCRIPTION

31 GEMER AT THNEOR®A TTON

Sattmo’s COMOZAE Validation Dipoles are bult in accordaace to the TEEE 1528, OET 65 Bulletin

C and CELIEC 62209 standards. The product is designed for use with the COROEATE. test bench
only.

Figure 1 — Satirme COMOSAR Validation Dipale

Fage: 4%
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4 MEASUREMENT METHOD
The IEEE 1528, OET &5 Bulletin C and CEITEC 62209 standards provide recuirements for

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

41 EBEETUENLOSS REOUTREMETNTS

The dipole used for SATR systemn walidation measurements and checls must have a return loss of -2
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 MECHANICAT REQUIRERWMENTS

The IEEE Ztd. 1528 and CELFIEC 62209 standards speocify the mechanical componcnts and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COROSAFR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COWIOSATR test bench comply with the requirements set forth for a 2
mim phantom shell thickness.

5 MEASTUREMENT TNCERTATNTY

Al 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 RETUEN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000h4H = 0.1dE

5.2 DIMWMEMZIETOH WEA STTREWENT

The following uncertainties apply to the dimension measurements:

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

53 WVAILTDATION MEASTTEEMERNT

The guidelines outlined in the IEEE 1528, OET &5 Bulletin <, CEMNELEC EN30361 and CELIEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 16,15 %
10g 15 86 %
Page: 59
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& CALIBRATION MEASUREMENT RESULTS
61 BEETUEM LOSE

Frequeney (MHz)

1=00 1850 1500 1950 2000
0 N
10
9 | -

-2

a5 y.

. -
Frequency (MHz) Heturn Loss (dB) Heguirement (dE)

1500 -25.23 -20
6.2 MECHAWICAT DIWMEMNSICONS
Frequency M H: L ram hmm dmm
requlred measured requlred measured requlred meas ured
300 G20 +1 %5, 250.0+1% £.35 =13,
AR 200 0+1% 1EE 7 +1 % EA5 +1 %5
750 176.0+1 %, 1000 =1% £.35 =1 %,
835 161.0+1 %5 808 +1 %, 3 E+1%
ELal4] 149.0+1 %, 833 =1%. JE+1%.
1458 80,1 =1 %, 51.7 1%, JE+1%.
1508 805 =1 . SO0 =1%. JE+1%.
1640 9.0 +1 % 457 £1%. 3 E+1%
1758 P52 =1 %, 42.9 1%, JE+1%.
1808 F2.0+1 % 41.7 =1 % 3 E+1%
1908 B8O ] % REASS 39.5 £1%. BASS 3 E+1% PASS
1854 EE.3 1 % 8.5 1% 3 E+1%
2000 E4.5 =1 . 375 +1%. JE+1%.
21080 E1.0+1 % 5.7 =1 % 3 E+1%
2300 55.5 =1 . J2EE1%. JE+1%.
2458 51.5 =1 %, 04 =1%. JE+1%.
2EOO 485 =1 % 288 1%, 3 E+1%
D00 41.5 1 % 2501 % 3 E+1%
500 37.0=1 . DE.4 =19 3.E=1%.
3700 34.7+1 % 2E4 1%, JE+1%.
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7 VALTDATION MEASTREMENT

The TEEE Ztd 1525, OET 65 Bulletin 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 regquirements. The validation measurement must be performed
aganst a ligquid filled flat phantom, with the phantom constructed as cutlined in the fore mentioned

standards.

Per the standards, the dipele shall be positioned bel ow the bottom of the phantom, with

the dipeole length centered and parallel to the longest dimension of the flat phantom, with the top
sutface of the dipcle at the described distance from the bottom surface of the phantom.

7.1 MEASTREWEMNT COMDTTTON
Software OPENSAR V4
Phartom SH 20400 SAMTL
Probe SH18/11 EPG122
Licuid Head Liguid V alues: eps” : 39 4 sigma: 142

Distatice between dipole center and liguaid

100 min

Area scan resohstion

dee=EmmSdy=Emm

FoomnacanResolhation

dx=8mmidyv=E8mSde=Smm

Freguency 1900 MH=
Inpuat power 20 dBm
Licuid Temperabare 21 °C
Lab Temperature 21 =*C
L ab Humnd dity 45 %
7.2 HEAD LIOUTD MWMEASTTREWENT
Frea":zm Relative permitthity g,') conductiviey (@) 5/m
requlred measured required measured
300 45.3=5% 087 =5 %
450 43.5=5% 087 =5 %
750 41.9£5% 0.80 +5 %%
835 41.5=5% 090 =5 %
Eles) 41.5 5% 097 £5 %
1450 40.5 =5 % 1.20 =5 %
1588 A0 £5 %% 1.23+5 %
140 40,2 =5% 1.31 =5 %
1750 40,1 =5 % 1.37 £5 %
1800 0.0 =5 % 1.40 25 %
1950 400 +5% FAss 1.40 +5 %% PASS
1955 400 +=5% 1.40 =5 %%
2000 400 =5% 1.40 =5 %%
2100 39.8 5% 1.49 £5 %
2300 49.5 +5% 1.B7 +5 %
2450 39.2+5% 1.80+5 %
2EO0 9.0 =5% 1896 +5 %%
3000 3B.5 =53 2480 £5 %
3500 37.9=5% 2.91 =5 %
Page: 749
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7.3

MEASTTRERENT BESTILT

The IEEE 31d. 1528 and CELTEC 622038 slandar ds slale Whal lhe syslem validalion mmeasutemenls
should produce the ZAER walues shown below (for phantom thickness of 2 mm), within the

uncertainty for the system walidation.

Lracket, the measured SAT is giver with the used input power

All SAF walves are normalized to 1 W forward power. In

Freafzm" 1 2 SAR (W kg W) 10 g SAR [Wkgf W)
requlred measured requlired measured
300 2.85 1.4
AGD 1.58 3.06
750 849 5.55
835 9.5E E.22
90 109 E.99
1450 29 1E
1500 305 1E.8
1640 342 18.4
1750 3E.4 19.3
184080 B84 ils
1980 39.7 40,44 [4.0d) 20.5 20.BD [2.0B)
1850 405 209
2000 411 211
2160 43 B 2119
2300 48.7 23.3
2450 52.4 24
2EOD 55.3 24.E
D00 G3.8 5.7
3500 E7.1 25
Smiface  Fiadabed |rbarcis B
Ciokws Soals
[T
AR
4716364 L ]
And1%a % 1
;?wll'g N
AE1454
A4FE
13094 R
11BN Y
104334
2EE51
ararn
251?:"6.
:;’;zm
21 SR, Z Axis Scan (X = 1,7 = -1}
(X!
-0z Coniml a) )
E
Z-am o Fe
| ! =
ooy 3
ab 25 B0 75 dDd 25 R0 i7E MD X5 3D
BeVE | oo | Z(ward
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LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification o Current Mext Calibration
Description Model | Calibration Date Date
: alidated. Mo cal alidated. Mo cal
Flat Phantam Satima Sh-2003-5AM7 1 equired. equired
COMOSAR Test Bench “iersion 3 A, alidatcd. Mo cal alidatod. Mo cal
Fequired. Fequired.
[
Network Analvzer | Fhode & Echwarz SN100132 02/2013 022013
Celipers Carrera CALIPER-O1 f252011 1252013
Pafarsfice Dok Satimo EPc122 SM 15411 Charaderizec prior1o | Cheracterized priar 1o

test. Mo cal raguired.

test. Mo cal reglired.

hAnlimeatar

Krithlry 2000 11ARRAR 15017 1152013

Signal Generator Aglent E4438C MY 4907 0581 "242012 1242013
. Characterizec prior fo|Cheracterized prior to
BT pUEY Bethereorim R0 test. Mo cal raquired. [test. Mo cal reqlired.

Fower heter 1P 44104 LUZ210261490 “142012 1142012

Fowe: Sensar HF ECP-E26A, LIS37151460 1172010 1172013
Drectional Coupler Marda 4216-20 041386 Characterizec prior 1o [Characterized prior to
test. Mo cal raquired. [test Mo calreguired.

Tempe-ature and 5 A . Sl : : ;
Humidity Sensor Control Company T1-bkE1-4 AU JLA0n 2
Fage: 34
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