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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

1.5cm I

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



Report No.: AGC14G121101S1
Page 85 of 115

LEFT VIEW OF EUT

RIGHT VIEW OF EUT
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OPEN VIEW OF EUT-1

OPEN VIEW OF EUT-2
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OPEN VIEW OF EUT-3

INTERNAL VIEW OF EUT-1
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INTERNAL VIEW OF EUT-2

C o (e
Antenna
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Appendix D. Probe Calibration Data
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1 DEVICE UNDER TEST

Device Under Test

Dewvice Ty CONOS AR DO IWVETRIC E FIELD PROEE
Wb nafacturer Satirwg
Iiode]1 SoES
Serial Mumber SH 35111 EP132
Frodue t Condition {newr / used) hEwr
Fre quency Bange of Probe 0.5 GH=z3GH=
Eesistance of Three Dipoles at Connector | Dipole 10 B1=1.200 K10
Dipole 2: B2=1 214 V122
Dipole 3: B3=1.004 I

& wearlyealibration interval iz e corn ended.
2 FRODUCT DESCRIFTION

21 GENERAL INFORMATION

Satirmo’s CONIOSAR. E field Probes are bnlt in accordance to the [EEE 1525, OET A5 Bulletin C
and CEITEC 62209 standards,

Probe Length 330 mm
Length of Indradual Dipole 5 4.5 mmn
I xiranrn exterral diarae tex B i
Probe Tip External Diamete Smm
Dhistance betareen dipoles § probe extremity | 2.7 mn

3 MEASUREMENT METHOD

The [EEE 1328, OFT A5 Bulletin C, CEMELEC ENX0361 and CELTEC 62209 standards prordde
recominended practices for the probe calbrations, including the performance characternstics of
interest and rethods berwhich to assess their aftect. All calibrations /rneammernents performed meet
the fore mentioned standards.

31 LIMEARITY
The ewaluation of the linearits was done i free space using the wawegnide, performing a power
sueep fo cover the SAR. range 0.01W kg to 100W kg,

Fage 4109
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Tte sensitiwity fartors o the three dipales were datermined wsing a fwo sten celibration method (air
and tissue simulating i gaid) usiag waveguides as cutlined in he standards.

33 LOWER DETECTION LINMIT

Tte lowe: detect on lim:t was essessed using the same measiremen: se; up as used for the lineanty
measurement The requiredlower detection lirait is 10 m Wikg.

34 I[SCTECEY

Tlte azial 1soropy was evaliated by exposing the prebe to a reference wawve from a standard dipole
with the dipele mounted under the flat phantom in th= test configuration suggested for cystem
validations ard caecks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. Tre hemispherical isotropy 15 determined by inseriing the probe in a thin plastic box filled
with tissue-equivalent 11 quid, with the plastc box illuminated with th= fields from ahalf wave dipole.

Tte dipole 1s rotated about its axiz (0°—180% in 15% increments. At each step the probe is rotated
ahontits awis (1°=3607)

35 BOIMDARY EFTECT

Tte boundary effect is defined as he deviation tetween the SAFR measured data and the exoected
exponential decay in the ligud when the prob= 15 ortented normal te the inzerface. To evaluate this
effect, the ligqud Alled flat phantom is exposed to delds from either a reference dipole or waveguide.
TWith the prebe normal to the phantom surface, the peak spatial average SAFR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT TINCERTATINTY

Tre gaidelines outlined in the TEEE 1328, CET 65 Bulletin C, CEXJELEC EMN50361 and CELTEC
62203 standards were followed to zeneratz the measnrement uncertanty assodated with an E-field
probe calibration using the waveguide technicue. All urcersainies lised below represent an
expanded uncertainty ezpressed at approzimately the 25% confidenze lavel using a coverage factor
of k=2, tracezble to tae Intemational ly Accepted Cuidzs to Measurem ent Uncertainty.

Uncertainty analysis of the probe calibration inwaveguile
Uncertainty Frohahility . s . Stand axd
ERROR SOURCES value (%4) Di wtion Div isor ci Uncertainty (%)
Incident or fororard power 3.10% Eectangmil ar 15 | 1 1.732%
Reflected aowrer 3.10% Eectangmil ar -.E | 1 1.732%
L:oguid conductvity 50% Eectangmil ar ,ﬁ I 1 2 ERTH
L:guid pemittivity 4.10% Rectangmilar \.-'g | 1 2.309%
F.eld homogeneity 3.0 [ectangular L 1 1.732%W
F:eld probe positioning 5.10% Fectanglar 15 I 1 2 ERTH
F:eld probe linzarity 3.00% Fectangiar «,-'g I 1 1.732%
Fage: 54
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RELIN LTIl T R JENLTE N T Rl LE N I.dl.-.l.}' [ L Ry R )
Expanded uncertainty
9% % confidenwe level k=2 11 6682%

3 CALTBFATION MEASTREMENT RESTULTS

Calibration Parameters
Liguid Temperature 219z
Labk Temperatire 21 %
Lab Humidity 45 %

5.1 SEMSTTINTTY Th ATE

Calibrati oa curves er=t(V) (=1,2,2) all sw to obtain H-fiel d walue usng the Formula:

00 005

Hormzx dipole | Moy dipole | INormez dipole
1 ) |2 oy | 3 o o
5.1 486 477
DCP dinole 1 | DCF dipole 2 | DCP dipole 3
mV) V) (m V)

95 174 101

| = 2 2 2
E=\ B +E*+E,

Calibration curves

Ci0 015 020 02 030

0.35 0.43
Vaoltage [V)
Frage: o
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54 ISOTRCPY

HT.900 MHz
- Axial 1sotropy: 0.08 dB
- Hemispherical 1sotropy: 0.06 dB
Isnirogee carves
T 0
:' { D —
ol ':
) !
e T
1 \"-\_‘ T
HI.1300 MH=
- Axial 1sotropy: 011 4B
- Hemispherical isotropy: 0.08 dB
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Equipment Summary Sheet

test. Mo cal required.

Equipment Vanufacturer f Identific ation Mo Current Next Calibration
Description Model ‘| Calibration Date Date
Flat Phantom Satimo SN-2009-sAny 1 [faldated. Nocal - f/alidated. © Hlo - cal
equired. equired.
. alidated. Mo cal alidated. Mo eal
COMOSAR Test Bench “ersion 3 MLA, equired. equired.
Ietwark Analyzer ph””ﬁf”vi“hwm SH100132 022010 022013
Reference Prohe Satir g EF 94 S 3705 Characterized prior ta|Characterized prior 1o
test. Mo cal required. [test. Mo cal required.
Multirmeter Keithley 2000 1188656 1152010 1172013
Signal Generalur Agilenl E44380C h™ 4307 0551 12/2010 1252013
Arnnlifie r P p—— SH 046 Characterized prior to|Characterized prior to
p test. Mo cal required. Jtest. Mo calrequired.
Power hater HF E44182 538261498 11,2010 1172013
Mower Sensar HM ECM-E2EA 537181460 1172010 1152013
Directional Coupler Marda 421620 01386 Characterized prior to|Characterized prior to

test. Mo calrequired.

OB8Y7-158-13-712

alidated. Mo cal

alidated. Mo cal

Waveguide Mlega Industries aquired. aquirad.
. . . alidated. Mo cal alidated. Mo cal
Wiy eguide Transition kega Industrics 0E9YY 168 13 701 equired. equired,

Waveguide Termination

Mlega Industries

OBESY7-1598-13-71

alidated. Mo cal
eguired.

alidated. Mo cal
equired.

Termperature f Humidity

Sensnr

Control Company

11-661-9

320310

32012

Fage: 949
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Appendix E. Dipole Calibration Data
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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

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 ;j:’:'%
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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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 %%
Page: 59
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w L W R R NIRRT Y RN RN DN N T UNE N RN R DYX P RN W gL |

6.1 RETURIN LOSS

Frequency (MHz)

1500 1850 1900 1950 2000
P ,
10
a -
;-I‘.’ - — =
-
. 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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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,
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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
19080 39.7 40,44 [4.04) 20.5 20,60 [2.08)
1950 405 209
2000 41.1 211
21080 431E 2118
2300 48.7 233
2450 524 24
2E0D 553 24.E
3000 E38 257
3500 E71 25
SAR, Z Awis Scan (X = 1,7 =1}

w

—— :

5?

Z. 40 m E4

BANE | cua|

[
ES

B Wmal [ ¥ )

[k ]
ap X5 B0 7S i X5 %] 195 MD XE BD

Z iy
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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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