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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

Body Front15mm
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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 EUT

BOTTOM VIEW OF EUT
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FRONT VIEW OF EUT

BACK VIEW OF EUT
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LEFT VIEW OF EUT

RIGHT VIEW OF EUT
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OPEN VIEW OF EUT-1
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Appendix D. Probe Calibration Data

SATIMO

Tiet wim st wibdont Carsgidery

COMOSAR E-Field Probe Calibration Report

Ref: ACR343.2.11.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 DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 35/11 EP132

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

(ACCREBITEO)

Cabiepmms CERY 34 37

12/09/11

Sursmrary:

Thee document presnts the method and remits from an acepdiled COMOSAR Doametne E-Field
Probe calibrabon perfoem od 1o SATIMO USA uang the CALISAR / CALIBAIR test bench, for use
with & SATIMO COMCSAR system ondy Al cabibration results are traceabls o national
m etrology metibutions
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Baf ACRI 11 SATOA
SATIMO COMOSAR E-TIELD FROBE CALIBERATION HEF ORT
1 DEVICE UNDER TEST
Device Under Test
LDevice Type COMOGAR DOSIMETEIC E FIELD PROEE
TVh rodacturer Satmmo
Ivibdel SSES
Senal Number S 35711 EP132
Product Condition (new | used) e w
| Frequency Range of Probe 0.3 GHz-3GH=
Resistance of Three Dipoles at Connector | Dapole 1: R1=1 200 MO
Dipole 2: R2=1.214 MQ
Dhpole 3: R3=1.004 IO

& warlyealibrabion e rval 15 woormendsd.
2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION

Satimo's COMOSAR. E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C
and CEVTEC 62209 standards.

Figure 1 - Satimo COMOSAR Dosmetric E field Dipole

Probe Length 330 mm
Length of Indradual Dipoles 4.5 mm
IVl ximum external diameter 8 mm
Probe Tip External Diameter 3mm
Dhstance between dipolas | probe extrematy | 2.7 mm

3 MEASUREMENT METHOD
The IEEE 1522, OET 65 Bulletn C, CENELEC EN50361 and CELIEC 62209 standards provide
recotimended practices for the probe calibrations, including the performance characteristics of

mierest and methods by which to assess their affect. All calbrations f measurements performed meet
the fore mentioned standards.

31 LINEARITY
The svaluation of the lineanty was done in free space using the vaveguide, performing a power
sweep to cover the SAR range 001 Wikg o 100Wikg.

Fage 419
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32 SENSITIVITY

The senaitinty factors of the three dipoles were determined using a two step calibration method (ar
and tissue simulating liquid) using waveguides as outhined in the standards

3.3 LOWERDETECTION LIMIT

The lower detechon limit was assessed unng the same measurement set up as used for the lineanty
measurement. The required lower detection limat is 10 mWikg

34 ISCTROPY

The axial izotropy 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
validahons and checks. The probe was rotated along i1ts main ams from 0 - 360 degrees in 15 degree
steps, The hemaspherical 1zotropy 15 determined by insering the probe 1n a thin plaste box billed
wiath tissue-equivalent liquid, with the plastie bex illuminated with the fiel ds from a half wave dipole
The dipsle iz rotated about its aeis (0*—180% in 15? increments. At each step the probe is rotated
about it axas (0°-360%),

35 EROUNDARY EFFECT

The boundary effect is defined as the deviahon between the SAR measured data and the expected
exponential decay in the liguid when the probe 15 onented normal to the interface. To evaluate this
effect, the liquid filled flat phantom 15 exposed to fields from either a reference dipole or waveguide
With the probe normal te the phantom surface, the peak spatial average SAR iz measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines oullined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CELVIEC
62209 standards were foll owed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique 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 Measurem ent Uneertainty

Uncertainty lnbiﬂ!fﬁnmhﬂlﬂﬂuhﬂrqﬂt

Uncertainty | Probability : Stand ard

ERROR S50URCES value {9%) Disthution Diw isor ci Uncertainty (%)
Inci dert or forward power 300% Rectangular u‘[3_ | 1 1.732%
Reflected power 300% Rectangdar 3 ] i 1.733%
Liguid conductivity 5000 Rectangular 3 I 1 2 887%
Liguid permitiiniy 4.00% Rectangul ar uE | 1 2. 300%
Field homogenaty 300% Rectangd ar V3 | 1 1.732%
Field probé positicning 500% Rectangdar ‘."i | 1 2.827%
Field probe lineanity 3.00% R ectangmdar g2 I 1 1.732%
Fage: 59
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SATIMO
Combh ined standard uncertainty SE31%
Expanded uncerizimty
25 % confidence level k=2 11 662%

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Licuid Temperature 21 %C
Lab Temperature 21°C
Lab Humidity 45%
51 ZSENSTTIVITY TN ATR
Hormx dipole | Hormy dipole | Hormz dipole
1 @VOVimyS) |2 eV oim)D | 3 uvioVim)s)
5.01 4.86 477
DCF dipele 1 | DCP dipale 2 | DCP dipole 3
(mV) (mV) (V)
93 104 101

Calibrati on curves si=f{V) (i=1,2,3) allow to obtain H-field value using the formula;
E = \I'IE!E + Ei:r "‘E!2

Calibration curves

620~ =
;-“"’:5?-
5']3' H_.,-'
E 400~ _'_,.-ffr ;‘-{;; i
3 20 = =)
i 200 = i
100~
1= i
0oo0 005 00 035 020 025 030 035 043
Yoltage (V)
Fage: &%

T diocurnent shvall nor be reproducad ascept in full o in part. witheur the writte approval of SATIMG
The igfemmaction sovtained herdm is to be wad only for th prepore firr whitch it i submetted and 6 a0t io

B releasnd o whole o porr wiihows wrimen qeroval of SATRIO



Report No.: AGCY0Q121101S1
Page 91 of 111

COMOSAR E FIELD PROBE CALIBRATION REPORT Beti ACE.343.2.11 SATUA
SATIMD

5.2 LINEARITY

Linearity

8
I‘.

I
i
i

Lirearity Error (dB)
bbb oooo

8
1

0 100 200 300 400 500 600 700 200 900 989
E-Field (V/m)

Linearity.0+/-2 29% (+/-0.10dEB)

53 SENSITIVITY IN LIQUID

Lagnd ﬁ"f'ﬁft’lm"'}":' | pemwmnaty | Epalemton | ComE
B Ay i) 44.76 LI 191
FULA Sy 450 42,42 (1] R
HLE S (L] 4153 oy i, 70
FIL et ] 414 onT 6El
L 150 (] I8 3% Y )
HIL1™H [ERD L 143 L
FIE 200 (L] Mg LA LA
HLI4M A5 IR 09 L1 &4 i

LOWER DETECTION LIMIT: TmWikg

Page: 79
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54 ISOTROPY

HL900 MHz

- Aoial isotropy: 0.08 4B

- Heri sphen cal 1sotropy, 0.06 4B
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HL 1800 MHz
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6 LIST OF EQUIPMENT

Equipment Summarny Shes
Equipment Manufacturer / ; : ; ~ Carrent Mext Calibration
Description ‘Modet  [OentificationNo.f oo otion Date | Date
Fiat Phantom Satimo SN-20m9:5anyy Muatnd Hocal  eliduied. | Mo “'1
pequired, Fequired
; halidated. Mo cal hWalidated. Mo cal
JCOMOSAR Test Banch Warsion 3 MNA, Faquirad, foquired,
Network Analyzer | Rhode & Sckwarz SN100132 02/2010 022013
Characierized prior fo |Characterized priar to
Reference Probe Satimo EF 94 SN 3748 test. Mo cal required. Jtest. Mo cal required
Multimeter Keithley 2000 1188656 112010 112013
Signal Generator Agilent E44380C MY 43070581 1272010 1202013
; Charadtenzed prior to |Characterized prior to
Amplikar Astlinreoeim Gl test, Mo cal required. [test. Mo cal required.
Pawer Meter HF Ea4184, LUS3B261498 112010 12013
Power Sensar HP ECP-EZEA US371814E0 112010 112013
Directional Coupler | MNarda 4216-20 01386 Lharacterized prior to [Characterized prior to

test. Mo cal required

test. Mo cal required

Walidated. Mo cal

hWalidated. Mo cal

Waveguide Maga Industries | OR9Y7-158:13-712 aquired. equired.
Waveguide Transition | Mega Industries | 0B9Y7-1568-13-701 ;';:I[ﬂf;f‘d No cal :';E::::'di:‘;fid' Mo eal
Waveguide Termination| Mega Industries | 0B9Y7-158-13-71 alicdaind, Mo ool piiciman: No cal

Fequired Fequired
Tempearatura F Humidity
Sansnr Control Company 11-661-9 32010 3202
Fage: %9

i docurrent shall nee be reproducad. axcept infidll o i pavt withow the writte appeoval af SATONG
Tl infemation aorteined heran i 10 be wed only for the pepond for which it @ s ubpdsted and i) notte
b raloarad mwhale ov port withowr weirien gppreval of KA TR0



Report No.: AGCY0Q121101S1
Page 94 of 111

Appendix E. Dipole Calibration Data

SATIMO

The microwae vision compary

SAR Reference Dipole Calibration Report

Ref: ACR.343.5.11.5ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO. L1D.
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: 900 MHZ
SERIAL NO.: SN 46/11 DIP 0G200-185

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

ACCREDITED

Cabbranan CERT #2144.00

12/09/11

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench.  All calibration results are traceable
to national metrology institutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.3435.11.54TU A
SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528 OET 65 Bulletin
C and CEUVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to vernify 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 0G9200-185
Product Condition (new / used) new

A vyearly calibration interval 1s recommended.

3 PRODUCT DESCRIPTION

31 GENERAT INFORMATION

Sarimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1328 OET 63 Bulletin
C and CEL'TEC 62209 standards. The product 1s designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipole

Fage: 4/9
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4 MEASUREMENT METHOD

The TIEEE 1528 OET 65 Bulletin C and CELTEC 62209 standards provide requirements for
reference dipoles used for system wvalidation measurements. The following measurements were
performed to venify 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 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 vncertamnties 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.

3.1 RETURNLOSS

The following uncertainties apply to the return loss measurement:

Expanded Uncertainty on Return Loss
0.1dB

Freguency band

400-6000MHz

52

DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm)
3-300

Expanded Uncertainty on Length

0.05 mm

33 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CELIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurements.

Scan Volume

Expanded Uncertainty

lg

16.19 %

10g

15.86 %

Fage: 59
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6 CALIBRATION MEASUREMENT EESULTS

6.1 RETURN LOSS
" . K I » -
"‘--.h__“\x =
- = —
T I A
8 N\ 4
/
\ |/
‘H R
Fesguansy iz
Freguency (MHz) Return Loss (dB) Reqguirement (dB)
900 -26.52 -20
6.2 MECHANICAL DIMENSIONS
Frequency MHz L mm b mim d mm
required mueasured reguined measured required measurcd
300 A20.0 £1 %. 250021 % 6.35 £1 %
450 200.0 21 %. 1667 1% 6.35 21 %
750 176.0 £1 %. 100.0 £1 % 6.35 £1 M.
B35 1610 21 %. B9.8 £1 %, 161 %
SO0 1459.0 £1 %. PaSS B3.3 £1%. FASS 3.6+1 % PASS
1450 B9.1 41 %, 51.7£1% 3621 %,
1500 805 +1%, 50,041 % 3.6+1 %
LE40 7900 £1 %. 157 £1% 3621 %
L5 752 £1'%. 2.9 +1% 3641 %
1800 720 £1 %, §1.7 +1% 3621 %
1500 68.0 £1 %, 39.5 £1 % 3.6£1 %
1950 66.3 +1%. 351 1621 %
2000 645 £1 %, 37.5 111 361 %
2100 61.0 +1 %. 35.7 +1 % 3641%
2300 55.5 £1 %, I2.6+1% 16£1%.
2450 51.5 +1%. 30.4 +1% 16 +1%.
2600 A8.5 £1%. BB 1N 3621 %,
000 41541 %, 25.041% 3641 %
3500 37,081 % 264 £1% 361 %
1700 34.721 % 25.4 £1 % J.6x1 %
Page: &9
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7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEIVIEC 62209 standards state that the system
valhidaton measurements must be performed using a reference dipole meeting the fore mennoned
retum 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.

7.1 MEASUREMENT CONDITION
Software OPENSAR V4
Phantom SN 20409 SAMT1
Probe SN 18/11 EPG122
Ligqud Head Liquid Values: eps’ : 41.5 sagmia : 0.97
Distance between dipole center and liquad 15.0 mm
Area scan resolution dx=8mm dv=Smm
Zoon Scan Resclution dx=8nm 'dv=8o/dz=5mm
Frequency 900 MHz
Input power 20 dBm
Liguid Temperature 21 *C
Lab Temperature 21 =5C
Lab Humidity 45 %
7.2 HEAD LIOUID MEASUREMENT
Fm:_:::‘nw Relative permittivity (&) Conductivity (o) $/m
required measured required measured
300 A5.3 5% O.B87 #5 %
A50 A35+5% 0BT #5 %
750 4195 % 0E9 5%
835 415 5% 0.50 25 %
Q00 41.5 5% PASS 0.97 £5 % PASS
1450 0.5 +5 % 1.20 +5 %
1500 304 £5 % 1.23 35 %
1640 40.2 £5% 1.31 £5 %
1750 40.1 +5% 1.37 25 %
1800 4000 +5 % 140 £5 %
1900 $0.0 £5% 140 5 %
1950 40,0 25 % 140 25 %
2000 40,0 25 % 140 25 %
2100 39.8 £5% L4595 25 %
2300 39545 % L67 £5 %
2450 392 +5% 180 +5 %
2600 05 % 1.96 5%
3000 38525 % 240 25 %
3500 37.9+5% 2.91 25 %
FPage. 7/9
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7.3

MEASUREMENT RESULT

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

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

04y Cambdd

Ta AW P

(R R -

¥ i

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

LIST OF EQUIPMENT

Equipment Summary Sheet

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

test. No cal required.

test. No cal required.

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

Thie Mbrowae vision company

SAR Reference Dipole Calibration Report

Ref: ACE.343.7.11.5ATUA

ATTESTATION OF GLOBAL COMPLIANCE CO.LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL PAREKE, GUSHU
COMMUNITY XIXTANG STEEET

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

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

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

ACCREDITED

Calbranon CERT #2146.01

12/09/11

Sraparys

This document presents the method and results from an accredited AR reference dipole calibration
petformed in SATIMO T3A using the COMOZAR test bench  All calibration results ate traceable
to national metology institutions.
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Mawe Function Date Signature
FPrepared by » Jérdme LTTC Product Manager 12/8/2011 ;,'1:9;
Checked by : Térbme LUC Procuct Manager 12972011 ;,E*-'
Approved by - Kim RUTECWSKI Quality Manager 120802010 | st

Customer MNawe

ATTESTATION
OF GLCBAL
COMPLIATNCE
CO. LTD.

Disiribution

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

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

mentioned standards

2 DEVICE UNDER TEST

Device Under Test
Dewvice Type COMOZAR 1900 MHz EEFERENCE DIFCOLE
M anufacturer Satitno
MMaodel =1 1900
serial Number =D 46011 DIP 1G200-187
Product Condition (new / used) new

A yearly calibration wterval 1s recommended.

3 FRODUCT DESCRIPTION

31 GEMER AT, TNECENA TTON

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

Cand CEVIEC 62209 standards. The product iz designed for use with the COROSAR test bench
only.

Figure 1 — Satisnn COMOSAR Validation Dipale

Fage: 4%
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4 DMEASUREMENT METHOD

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

4.1 RETUEN LOSS RECTTEEMENTS

The dipole ueed for SAR eyetern validation measurements and checlee must have a return loge 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 EECTUTREMENTS

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 thiclness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles zold for uee with the COMMOEAER teet bench comply with the requirem ente zet forth for a 2
mm phantom shell thickness.

5 MEASUREMENT TNCERTATNTY

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

5.1 ERETUENT.OSS

The followang uncertainties apply to the return loss measurement:

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

92 DIWMEWSTON WME & STTR EWENT

The following uncertainties apply to the dimension measurements:

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

53 VALTDATION MEASTREENMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EMNA50361 and CELTEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
mcasurcments.

Scan Volume Expanded Uncertainty
Ta 16 19 %%
0g 15.86 %%
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6 CALIERATION MEASUREMENT RESULTS
6.1 RETURIN LOSS

Frequency (MHz)

1500 1850 1900 1950 2000

P ,

10

a -

-

. A |-2m,23

=5 -
Frequency (WMHz) Return Loss (dB) Reguirement (dB)

1500 -25.23 -20
62 MECHAWICAT DIMERNSIONS
Frequency MHz L tritr [ Wialial drm
required measured requlred measured requlred measured
300 4200+ % 2a00+1 ¥ B35 +1 %
450 200.0+1 %, 1BE.7 =1 %% E.35 =1 %,
750 176.0+1 % 1000 +1 ¥ B35 +1 %
835 1B1.0+1 % 898 =1 %, JE=1%.
980 1498 +1 % 833+1% JE+1%
1458 89,1 +1 %. 517 +1%. 1E+1%.
1500 0.5 1 . 5001 1ET1%
1840 F9.0 =1 % 457 =1%. JE=1%.
1750 75.2+1 % 428 +1% JE+1%
1800 F20+1 % 417 =1%. JE=1%.
1000 FAO+1 % PAGS A0 5 +1% PASS 1R+1% PASS
1958 EE.3 =1 % 3851 % JE=1%.
2000 B4.5+1 % 47.5+1% JE+1%
2100 E1.0+1 % 35.7 1%, JE=1%.
2300 55.5 =1 %, 32.6+1%. JE=1%.
2450 51.5+1 % 304 =1 %, JE=1%.
2B00 485 1 %5 FER S JE+1%
3000 4151 %5 2801 % JE+1%
3500 01 % 2B4 =1 %, JE=1%.
00 3371 % 2B4 =1 %, JE=1%.
Fage: 69
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7  VALIDATION MEASUREMENT

The IEEE Std 1528, CET 65 Bulletin © and CELTEC £2209 standards state that the system
validaton measurements must be performed using a reference dipole meeting the fore mentioned
return 1oz and mechanical dimension requirements. The validation measurement must be performed
against a ligquid 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 surface of the phantom.

7.1 MEASTUREMENT CONDITION
Software QOPENZAR V4
Phartom B 20000 5AMTL
Praoke SM18A1 EPG122
Liguid Head Liquid ¥ alues: eps’ : 3% 4 sigma: 142

Distance between dipale center and liguid

100 mm

Area soan resclution

dr=8mm/dv=Emm

Zoot & can Resolution dr=Emm/dv=E mide=Smim
Frequency 1900 MHz
Inpnat power 20 dBm
Liguid Temperature 21 °C
Lab Temperatire 2l ¢
Lab Humidity 45 %
7.2 HEAD LIOUTD MEASTREMENT
Frep?du:zncv Relative permittvity (e,') Conductivity (o] 5/m
requlred meas i ped requlred measured
£l 453+5% Q87 +5%
4580 435 +5% Q875 %
750 41.9+5% 0.89+5 %
435 A41.5+5% 0905 %
EL4] 41.5+5% 097 +5%
1450 40,5 +5 % 1.20+5%
1500 404 +5 %% 1.23+5%
1640 A0 2+5% 131+5%
17580 401 +5 % 1.37 5%
1800 40,05 % 1.40+5%
1900 AD0+0 % PASS 1.40+5% PASS
1950 40,05 % 1.40+5%
2000 AD0+5 % 1.40+5%
21080 39.8+0% 1.48 +5%
2300 395+5% 1E7 =5 %
2450 39.2+5% 1.80+5%
2E0D 39.0=0% 1965 %
30080 385+0% 2405 %
3500 37.0+0% 2.91+5%
Fage: 79
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73 MEASUREMENIT RESULT

The IEEE Std. 1528 and CELTEC 62209 standards state that the system walidation measurements
should produce the SAE wvalues 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 SAE 15 given with the used input power,

Freafzm"r 12 SAR (W/kg/W) 102 SAR [Wikg/W)
requlred measured required measured
300 2.85 1.84
458 4.58 3.06
750 a.4g 5.55
835 9.5 E.22
[Le a3 100 B.00
1450 29 1E
1500 305 168
1640 342 184
1750 IE4 19.3
1800 8.4 201
1600 39.7 40.44 (4.04) 20.5 2060 [2.08)
1950 405 209
s 411 11
21080 431E 2118
2300 48.7 233
2450 524 24
2E0D 553 24.E
3000 E38 257
3500 E71 25
Smisr Fadsssdrarcy Tomnled N
L y
SAR, Z Awis Scan (X = 1,7 =1}

w

—— :

5?

z- 48 ™ EE

| ;

-l "I 25 0 75 o ids 20 13 ;an 2 Hb
R e = zi
B simml [ % ea)
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83 LISTOF EQUIPARENT

Equipment Summany Shee:

Equipment Manufacturer / Tdentific ation o Current Next Calibration
Description MModel ’| Calibration Date Date
. alidated. Ma cal alidated. Mo  cal
Flat Phantom Satima SM-20/09-3AM7 1 Fequired. equired
COMCSAR Test Bench “eesion 3 R dlidaled. Mo cal dlidaled. Mo el
Fequired. Fequired.
Network Analyzer | Mot & Schwarz SN100132 0242010 0242013
Calipers Carrera CALIFER-OM 12£2010 1242013
Reference Prabe Satimo EPG122 SN g1 |Charaderized prior to)Characterized prior to
test. Mo cal required. [test. Mo cal reguired.
rlultimeter keithley 2000 11356456 112010 11/2013
Signal Generator Agilert E4435C WY 4907 0551 1242010 1272013
Amplifier T =1 045 Characterized prior to|Characterized prior to
test. Mo cal required. Jtest. Mo cal reqguired.
Fower Meter HPF =4418A LIS35261495 1142010 11/2013
Power Sensor HP EZP-E2EA LI=371814E60 1152010 1172013
Direstional Coupler | Marda 4216-20 0138€ Characterized prior to | Tharacterized prior to
test. Mo cal required. [test. Mo cal reguired.
Temperature and
Humidity Senser Contro Company 11-661-9 322010 32012
Fage: 38
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