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APPENDIX C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPHS

Test Setup Photographs
LEFT-CHECK TOUCH




Report No.: AGC00529140904FHO01
Page 213 of 273

RIGHT-CHECK TOUCH

RIGHT-TILT 15°
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Body Back Omm

Body Front Omm
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Horizontal near antenna

Horizontal away from antenna
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Vertical near antenna

Vertical away from antenna
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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 PHOTOGRAPHS
All VIEW OF EUT

TOP VIEW OF EUT




Report No.: AGC00529140904FHO01
Page 219 of 273

BOTTOM VIEW OF EUT
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FRONT VIEW OF EUT
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BACK VIEW OF EUT

LEFT VIEW OF EUT
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RIGHT VIEW OF EUT
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OPEN VIEW OF EUT-2

INTERNAL VIEW OF EUT-1
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INTERNAL VIEW OF EUT-2
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APPENDIX D. PROBE CALIBRATION DATA

SATIMO

D MicTIwimye Vilan CHmgany

COMOSAR E-Field Probe Calibration Report

Ref: ACR.351.1.14.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 DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 22/12 EP159

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

ACCREDITED

Calaen CERT #LI8407

01/12/14

Summary:

This document presents the method and results from an aceredited COMOSAR Dosumetric E-Field
Probe calibration performed i SATIMO USA vzing the CALISAR ' CALTEAIFR test bench, for use
with a SATIMO COMOSAR system only. All calibration fesults are traceable to national
metrology instintions.
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Prepaved by | Jerome LUC Product Manager /1272014 fm—’
Checked by ¢ Jerdme LUC Product Manager 1/1272014 :‘(2"'
Approved b Kim RUTKOWSKI Qualiry Manager 1/12/3014 i
Custamer Name
ATTESTATION
Dyizeribution SEGLE
: COMPLIANCE
CO.LTD.
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A 1122014 [mirial releaze
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1 DEVICE UNDER TEST
Device Under Test

Device Typs COMOSAR DOSIMETERIC E FIELD PROBE
Manufacturer Satimo
Maodel SSES
Seral Number SN 2312 EP159
Product Condition {new / used) nsed
Frequency Range of Probe 0.3 GHz-3GH=
Resistance of Three Dipoles at Connector Dipole 1- R1=0 330 MO

Dipole 2: R2=0,226 M)

Dipole 3: BE3=0.231 M)

A wearly calibration mmterval 15 recommended

bt

PRODUCT DESCRIPTION

21 GENERAT TNFORMATTON

Samnmo’s COMOSAR E field Probes are built 1 accordance o the TEEE 1528, OFET 65 Bulletm
and CELTEC 62209 standards.

Figure 1 — Sarima COMOSAR Dasimenic E field .E}!I;uo;’e-

Probe Length 330 mm
Length of Indmvidoal Dhpoles 4.3 mm
Maximmm extermal diameter & num
Probe Tip External Dhameter 5 mm
Distance berween dipoles | probe exiremury | 2.7 mm

3 MEASUREMENT METHOD

The TEEE 1528 OET 65 Bulletin C, CENELEC ENG0361 and CELIEC 62209 standards provade
recommended pracrices for the probe calibrations. meluding the performance charactenstics of
mterest and methods by which to assess thew affect All calibranions /| measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done 1n free space usmg the wavemmide, performung a power
sweep o cover the SAR range 0. 01W/kg o 100W/ke.

Page: 4:00
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32 SENSITIVITY
The zensitoviry factors of the rhree dipoles were deternuned usimng a rwo step cabibration method (asxr
and tissne simulatne hgquid) vsing waveguides as outlined i the standards.

33 LOWER DETECTION TIMIT

The lower detection limit was assessed usmng the same measurement zet up as used for the lmearmy
measurement. The requared lower detection it 15 10 mWiks,

14 ISOTROPY

The axzal isotropy was 2valoated by exposing the probe to a reference wave from a standard dipole
with the dipole mounied under the flat phantom in the test confipuration smggested for system
validations and checks The probe was rotated along s mamn axis from 0 - 360 degrees in 13 degree
steps.  The hemisphenical 1sotropy 1= determuned by mserting the probe in a flun plastic box filled
with nssue-equrvalenr hgmd, wirh the plazric box illnminated with the fields from a half wave dipole.
The dipole i1s rotated about its asas (0°—1807) in 157 wmcrements. A1 each step the probe is rotated
abour its axis (0°—360°7),

35 BOUNDARY EFFECT

The boundary effect 15 defined as the dewviation between the SAR measured data and the expected
exponential decay mn the hguid when the probe 1= onented normal ro the interface. To evaluate thas
effect. the liquud filled flar phantom 1s exposed to fields from sither a reference dipole or wavesuide,
With the probe normal to the phantom surface the peak spatial average SAR 1s measured and
compared to the analynical value at the surface

4 MEASTREMENT UNCERTAINTY

The smdelines outhned in the IEEE 1528 OET 635 Bulletm C. CENELEC EMN30361 and CELIEC
62209 srandards were followed to generate the measurement uncerramnty asseciared with an E-field
prabe calibranon psmg the wavepuide rechmgue. All uncertamnies histed below represenr an
expanded uncertamty expressed at appromumately the 95% confidence level nsing a coverage factor
of k=21, raceable to the lutsmmanonally Accepied Guudss to Measurement Uncertanmy

Uncerraingy analysis of the probe calibration in wavegmde
ERROR SOURCES Cteyininty, [  Probabiity Divisor I .. Buindard
value | %) Distriburion TUncertainty (%)
Incident or forward power 3.00% Bectanzular \;’5 | 1 1.732%
Reflected power 3.00% Fectangular \E | 1 5L733%
Ligquid conductivity 3.00% Fectangular -..E | 1 1 B87%
Liquid permustivars L. 00 Feactanzulas ‘E | 1 Z.309%
Field homozeneity 3.00% Fectanzular Jj | 1 L7329
Field probe pesitioning 5.00%: Rectangular \.E | 1 1 RET%h
Field probe hinesrity 300" Fectangular -J'i | 1 173344
Fags: 3710
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sSATIMIO
Combined standard uncertainty 5.831%
Expanded uncertainty 11.662%

05 %% confidence level k=2

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liguid Temperature 21 5C
Lab Temperatuze 21,7
Lab Humidity 45 %y
531 SENSITIVITY I'N ATE
Normx dipols | Normy dipele | Normz dipole
D iV m) ™) | 2 quNVAN/m) ™) | 3 (uNVAOV/im) ™)
341 4 68 548
DCP dipole 1 | DCP dipole 2 | DCP dipaole 3
(mV) (mV) (mV)
102 g9 25

Calibration curves ex=fi V) (=1_2.3) allow ro obtamn H-field valne using the formmla:

Calibration curves

.\\
3

Dipvoks 1

Dipole 2

P -

nD0 005 010 015 020 025 030 035 D40 0.45

Woelkaoye V]

Fage: 6/10
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACR3 111 SATUA
SATIMO

5.2 LINEARITY

Linearity

1.00-
0.75-
0.50
0.25
0.00- e
0.25
-0.50
0.75

1.00-
0 50 100 150 200 250 300 350 400 463

E-Field [¥/m])

Linearity:0+/~1.97% (+/~-0.09dB)

Linearity Error [dB)

3.3 SENSITIVITY IN LIQUID

Liquid Frequency Permittivity Epsilon (S/m) ConvF

(MHz =/

100MHz*
HI300 300 4527 0.85 4.60
BL300 300 58.01 0.94 4.68
HI 450 450 42.87 0.89 471
BL450 450 56.37 0.93 4.83
HIL850 835 41.12 0.91 5.27
BLS850 835 55.03 0.97 5.48
HI 900 900 40.77 0.98 5.20
BLS00 900 55.49 1.04 5.28
HI 1800 1750 3922 1.38 4.58
BL1800 750 33.27 1.31 471
HI 1900 1880 3954 141 4351
BL1900 1880 52.88 1.55 4.45
HI 2000 1250 3897 145 431
BL2000 1950 52.01 1.58 433
HI 2450 2450 39.17 1.85 4.42
BL2450 2450 52.47 1.99 431

LOWER DETECTION LIMIT: 9mW/kg
Page: 7/10
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24 ISOTROPY
HIO00 MHz

- Axial sotropy: 0.04 dB
- Henuspherical 1sotropy: 0.08 dB
Fsnirmpy meves
" o =
7 NE | |

! L

ol |

i

£; ; ".
HI.1800 MHz
- Amal sotropy: 0.07 dB
- Hemuispherical isotropy: 012 dB

Isoiropy curves
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COMOSAR E-FIELD PROBE CALTIBERATION REFORT Fef ACR.I511.14 5ATUA

sSATIMID
HI 2450 MHz»
- Axal 1sotropy: 0.02 4B
- Hemuspherical 1sotropyv: 0.14 dB

ar - o
g 8 =

15 e e |
FTRRT T PR T TR L T L L P L T

Page: 910

This document chall not e vepreduced, except in full or in part, vadhows the wrigen approval af SATIMO
The infarmation comiained Rerain is ro be used only for the purpose for which it is subwirad and iz not fa
Be peleased i whole or pare withouravivten approval of S4ATIND



Report N

COMOSAR E-FTELD PROBE CATTERATION REPORT

sSAaTIWVC

0.: AGC00529140904FH01
Page 233 of 273

Fef ACE. 251114 54T A

LIST OF EQUIPMENT

Equipment. Summany Sheei

Equipmenf | Alanufacturer | |, o .. e Current Next Calibration
= " alidated. Mo cal Malidated. Mo cal
Iat Phantom Satimo SMN-20/03-SAMT Feuiiret]. eicqited:
Validated. Mo cal Nalidated. Mo cal
3
COMOSAR Test Bench fersion 3 A equired. ecited.
Network Analyzer | Rnade 2 Schwarz SN100132 02/2013 022016
. Charactenzed pror to [Charactenzed prnor to
SLEpeile Salifrd ERS BN test Mo cal required. [test Bo cal required.
Multimeter Keithley 2000 | 18B656 142013 112018
Signal Generator Agilent E4438C MY 49070581 122013 1220186
Charactenzed poor to [Charactenzed pror o
Ampliier Aethercomm SN D46 test. Na cal required, |test, No cal required,
Power Meter HP E23418A US35261488 | 1/2013 1H2016
Power Sensor HP ECP-E26A Us3rig14e0 11420903 11/2016
Directonal Coupler Marda 4216-20 01386 Charactenzed pnor to (Charactenzed pnor to

test. Mo cal required.

test. Mo cal required.

0e9Y7-158-13-712

Maldated. Mo cal

Malidated. Mo cal

Waveguide Meqga Industries equited. ecuired:
Wiivegiida Transiion | Mega lidimstias | DOV T158-gaq0y [/3dated. Noesl = Valdated. No ral
required. required.

W aveguide Temination|

Mega Industries

0e2y7-156-13-701

Wahidated. Mo cal
Feguired.

Malidated. Mo cal
required.

Temperature [ Hunudity
Sensor

Control Com pany

11-661-9

3/2012

32014

Fage- I0/10
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APPENDIX E. DIPOLE CALIBRATION DATA

SATIMO

SAR Reference Dipole Calibration Report

Ref: ACR.318.5.13.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: 900 MHZ
SERIAL NO.: SN 46/11 DIP 0G900-185

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

ACCREDITED!

L aithmoen CENT sl bagi0

11/14/13

Surunary:

This document presents the method and results frorm an acoredited BAR reference dipole callbration
performed in BATIMO TTEA using the COMOBAR test bench, All calibration results are traceable
to national metrology institutions.
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Name Function Date Signature
Prepared by : Jéréme LUC Product Manager 11/14/2013 2?”
Chacked by ; Jéréme LUC Product Manager | 11/14/2013 y'j’
Approved by : Kim RUTKOWSKI Quality Manager 11142013 |, .. AaiAsiv

Customer Name
ATTESTATION
OF GLOBAL
COMPLIANCE
CO, LTD.

Distribution ;

Isue Date Modifications
A 11/14/2013 Initial release
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111 . \ SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACRIIZSIISATU A
SATIMO

1 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 peformed to verify that the product complies with the fore

mentioned standards,
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 900 MHz REFERENCE DIPOLE
Manufacturer Satmmo
Model SID900
Serial Number SN 46/11 DIP 0G900-185
Product Condition {(new / used) | Used

A yearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 — Satimo COMOSAR Validation Dipole

Page: 410
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. SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR3IZII35ATUA
SATIMO

4 MEASUREMENT METHOD

The TEEE 1528, OET 65 Bulletin C and CEIIEC 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 retumn loss measurement shall be performed agamnst a liquid filled flar phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specily 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 =old 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 Intemationally Accepted Guides to
Measurement Uncertamty,

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 uncertamnties apply to the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3 -300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined m the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurem ents.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1%
Poge: 310
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

§11,4B

50+

Frequency. MiH:
0

1000

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

900

6.2 MECHANICAL DIMENSIONS

-39.65

-20

50.5Q--1.1j0

Frequency MHz Lmm hmm dmm
required measur ed fequired measured fequired measured
300 420041 % 250021% |
450 2590.0 +1 %. 166,721 % |
750 176.0 21 %. 100,0 21 % 1
835 161,041 % 89.641% |
900 49.0 41 %. PASS i PASS PASS
450 9.1 21 %, [
1500 20,521 %
1640
1750
1800
1500
1850 $5,3+1% |
2000 64521% '
2100 51.021% |
2300 % |
2450 51.5£1 % |
2600 48,51 |
2600 4151 % 25041% |
3500 37.0£1 % 851% |
36,741 % %4t1% |
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7  VALIDATION MEASUREMENT

The TEEE Std. 1528, OET 65 Bulletin C and CEIVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum 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
Softwane OPENSAR V4
Fhantom SN 20/09 SAMT]
Probe SN 18/11 EPG122
Liqud Head Laquid Values: eps’ 41 8sggma 096
Distance between dipole center and Liquid 15.0 mm
Area scan resolution dw=Srom/dy=8mm
Zoon Scan Resolution A=/ dy=8m/dz=5mm
Frequency 900 MHz
Input power 20 dBm
Liquid T enperature 3 o
Lab Temperature 21°C
Lab Humidity 44 %
7.2 HEAD LIQUID MEASUREMENT
"‘3"::"" Redative permittivity (& Conductlvity () 5/m
required measured required mea sured
300 45325 % 08745%
50 A35+5% 08735%
750 ey % 0,89 45 %
835 41515% 0.90 45 %
s00 a15+5% PASS 06,9745 % PASS
1450 40,545 % 12045 %
1500 A0.45% 1:2345%
1640 40,245 % 1.3145%
1750 an,1 5% 1.3745%
1800 A0.0 15 % 1.40 2% %
1300 40,0 45 % 14045 %
1950 A0.05% 1.4035%
2000 a0.65% LA045 %
2100 39,65 % LA335%
2300 39,545 % 1LE745%
2450 39245% L.80 45 %
2500 3I/0L5% 1,96 45 %
2000 38545 % 24025 %
3500 37,945 % 29145 %
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73 MEASUREMENT RESULT

The [EEE Std. 1528 and CEIVIEC 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 mput power,

m’:':"'v 1.2 SAR (W /ka/W) 10 2 SAR (W/kg/W)
required measured requived measured
200 2.85% 1.94
[ ®0 | s | 306 | g
| =m0 | &es 585
‘ é?S 5.56 E-:lvl V
200 10.8 10.70{1.07) 6.99 672 [0.67)
1450 29 16
1500 3.5 168
1540 342 18.4
[ 7‘1730 > ?;4'* - = 7*2793 5
1500 3.4 ;tl 1
1300 2.7 205
1950 25 209
2000 a1 211
2100 L36 249
2300 2.7 23
2450 524 s
2500 $5.3 4.6
3000 63.8 5.7
3500 67.1 3

Fage: 810

Thos documers shall not be reproduced, except in fid) or o part, withows the writen agproval of SATIME,
The informanion contmmned heraim 3 1o be used only for the opose for winch it 13 subewitied and @ not 2o
be releced in widle or part withows wnitten agoprovad of SATIMO



SAR REFERENCE DIPOLE CALIERATION REPORT

SATIMO

Report No.: AGC00529140904FHO01
Page 242 of 273

Ref ACRIIBS.IISATUA

74

BODY MEASUREMENT RESULT

Software OFENSAR V4
FPhantom SN 2¢09 SAMT
Prcbe SN 18/11 EPG122
Liquid Body Liquid Values eps’ = 56 0 sigma ~ 104
Distance betwaen dipola center and hiquid 150mm
Area scan resolubian dx=Srmm/dy=8mm
: Scan Resolution B/ dy=8m/dz=5mm
Frequency 900 MHz
Input power 20dBm
_Liquid Temperafure _|21°C . ¥
Lab Terrperatupe 21°C
Lab Hurmnidity 45 %
Frequen
N 18 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
900 11,27{1.13) 7.18 (0.72)
i |
g e = 7
et
il
I [ |
- !. ! —_—
< . Q0 I 1S 3
P
= ”
Lo~ -
¢ ! 6§ 8 D R TR 1
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§ LIST OF EQUIPMENT

2 - Valdated No cal Valicated No cal
SAM Phartom Satmo SN-2omasaMT1 [/2e o I
3 - _ Valdated No cal Validated.  No cal|
COMOSAR Test Bench Version 3 NA required equired
Network Analyzer | RNode % Schvarz SN100132 02/2013 022016
Calipers Camera CALIPER-01 12/2010 12/2013
Charactenzed prior to [Characterized pnorto
=] g 2
Raferance Probe Satimo EPG122 SN 1811 fost No ool rRdUved: |8 st NG Lal shiinad:
Multimeater Kesthley 2000 1188656 11/2010 1172013
Signal Generator Agilent E4433C MY4L3070581 12/2010 1272013
3 . Charactenzed pnor to |Charactenzed pnorto
Evnpriner Aqthemonm SN.046 test. No cal required. |test No cal required
Powvesr Meter HF E4418A US38261498 1172010 112013
Power Sensor HP ECP-E26A LIS37181460 1172010 112013
1 - - Charactenzed prior to |Characterized pnorto
Coup ; g
Directional Coupler Narda 4218-20 01386 test. No.cal required. [test No cal required
Temperature and < =
Humidity Sensor Control Company 11-661-9 342012 212014
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This docurnent presents the method and results from an accredited BAR reference dipole calibration
performed in BATIMD TUBA using the COMOBAR test bench All calibration results are traceable
to national metrology institutions.
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1 INTRODUCTION

This document containz 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 venfy that the product complies with the fore

mentioned standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID1900
Serial Number SN 46/11 DIP 1G900-187
Product Condition {new / used) Used

A yearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 - Satimo COMOSAR Validanon Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin € and CEIIEC 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.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEUIEC 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
min 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 Intemationally 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
400-6000MHz2 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 TEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements,

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
FPage: 510
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6 CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE

sit. @

Frequency, Mz

1380

1850

1360 1520 1940

200

Frequency

(MHz)

Return Loss (dB)

Requirement (dB)

Impedance

1900

-32.90

-20

4890+ 23iQ

6.2

MECHANICAL DIMENSIONS

Froquency Mz L mm hmm dmm
required measured required measured required measured
300 420,01 % 250021 % 6.3521%
asg 2590.0 1 %. 166,721 % 6.3521%
750 176.0 21 %%, 00021% 5.3521 %
335 161041 % £89.8 £1 % 36 £1%
200 149.0£1% 83311 % 3.E %1 %.
1450 891%1% S1.7%1% 362l N%
1500 80S 1% So.0xl% 3.611 %.
1640 790£1l% 4571 %, 3611 %
1750 15,221 % 429+1 %, 3611%
1800 72021% a1.7%1 % 36t %
1300 68021 % PASS a8+l % | PASS 3641 % PASS
1850 66.221% 38511 % 2611 %
2000 845%1% 3751 % 3Exl%
J100 51.0£1 % 5741 % 36t1%
1300 55.5%1% 22611 % 3.6+1 %
2450 SLS£1% 30.4%1 % 36%1%
2600 485 £1 % 12811 % 3.611 %.
2000 415%1% 25.0£1 % 3611 %.
is00 37.0x1 % 26.4%1 % 261 %
2700 38,71 % 6.4+1 % 3.6 11 %.

Page: &/10
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEIIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
refum loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined i 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 a the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION

Software OFENSAR V4
Phantom SN 20/00 SAMT1
Probe SN 1811 EPG122
Liqud Head Liquid Values: eps’ -39 8sigma - 143
Distance between dipole center and liquid 10 0 mm
Area scan resolution dx=Srmmy/'dy=Smm
Zoon Scan Resolution dr=2mm/dy=8m/dz=5mm
Fraquency 1900 MH=z
Input power 20dBm
Ligud T emparature 21°C
Lab Temperature 21°C
Lab Huridity 45%
7.2 HEAD LIQUID MEASUREMENT
Fre
3’:‘“ Relative permittivity (&) Conductivity (o) S/m
required measured required measured
300 H315% 08745 %
a0 43545% DB7A5%
TS0 Al5as% 0.8345%
B3% 41525% 0,30 15 %
300 A1525% 0.9745%
1450 A0525% 1,20 45 %
1500 A0.425% 1.2335'%
1640 a0245% 1.3145%
1750 40.135% 1.3745%
1800 WO5% 1.40 35 %
1900 400325% PASS 10045 % PASS
1950 WI5% 1,80 45 %
2000 A0045% 140 45%
2100 39845% 1,4945%
2300 19525% 1E6735%
2450 35245% 18045 %
2600 1015% 19635 %
3000 MW525% 2,40 25 %
3500 37935% 19135%
Page: 7/10
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73 MEASUREMENT RESULT

The TEEE Std. 1528 and CEITEC 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 1s given with the used mput power,

m’:-:w 1 g SAR (W/kg/W) 10 g SAR (WY kg/W)
required measured requived measured
300 2.8% 1.54
p _‘1567 ] dﬁﬁ I | 737»0'6 )
T om0 | eas 1 & | ’
835 9.56 6.1
o0 10.9 6.93
1450 29 16
1500 30.5 16.8
1640 34.2 184
1750 3%.4 19
1690 8.4 201
1%00 39.7 39.65(3.96) 05 20.24(202)
1550 a0.% 205
2000 411 211
1.1;1 4; (= 1.8
1300 487 23.3
74
I 20
257
25

ol [ 1
N
§ 10 \\
1 .
£ 1 ' \\17-..‘\
" ¢ 5 B 10 W oW % OB X
" Vi | T cowi
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74

BODY MEASUREMENT RESULT

—

oftware
Fhantom

\

| Probe_ ERC
Liqud Liguyd Valves: eps’  52.5 sigrm - 1.50
| Dss etween dipole center and liqusd m
Areg scan resolution

olution

=
| Frequency

| Input power

Liquid Tempersbure

Lab Temperature
|

| Lab Humidity

Frequenc
,‘:H‘ o 1 g SAR (W/kg/W) ‘ 10 g SAR (W/kg/W)
measurad | mus sured
1900 40.74 (4.07) [ 21.43 (2.14)
| AF i Sowveal swtai I
aoteer [ aiubes aeihe Lovwm = On |
v \ 'xlq|l1‘1\
" "l“!!l"
“
T £
" .0 ,\\
. oo RN
2 <
k;’ 1 | - \ = 3 $
I I \\
sy ¢ \
| i 3 T - -
- " 14 1 ] L 1 171 . m’ &R N
-4 -~ Zre
o
"
Pl J Lwend
B Xemt B Yiwwt
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8 LIST OF EQUIPMENT

=}

%o

A= T T

Validated. No cal

Malidated No  cal

: S SN - 7
SAM Phantom Satimo SN-20/08-3AMT7 1 Faquired required
s 3 Validated Nocal  Naidated  No calf
COMOSAR Test Bench Version 3 NA Fequired required
Network Analyzer | R “°°°‘§Vi°""m SN100132 0222013 0202016
Calpers Carrera CALFER-O1 1272010 1212013
s a5 1+ |Charactenzed pnorto |Charactenzed prior to
Referance Probe Satimo EPG122 SN 1811 fest. No cal required Jtest. No cal required
Muitimeter Kedhley 2000 1188656 11/2010 11/2013
Signal Generator Agilent E4433C MY49070581 1272010 12/2013
Cheractenzed pnor to {Charactenzed prior to
t S
Amplifier Aethercamm SN 046 test Mo cal required |test. No cal required
Power Meter HF E4418A US38261493 1172010 103
Powaer Senzor HP ECP-E2864, US37181460 112010 112013
) Cheractenzed pror tojCharactenzed prior to
C 7316~
Direchonal Coupler Narga 4216-20 01386 fest. No cal raquired Jtest. No cal required
Tempersture and o = -
Homidity Sensor Control Company 11-661-9 312012 312014
Fage: 1Vi0

This documeg shall not be reprodvaced, exognr i Lol or 0 pars, withowr the wrines agorovad of SATIMO
The igormation confained heren i 20 be taed onfy for $he purpose for which it 15 subwitfed and 13 not fo
b relacoed (n whale or part withort written approval of SATIMO



Report No.: AGC00529140904FHO01
Page 254 of 273

SATIMO

SAR Reference Dipole Calibration Report

Ref: ACR.318.9.13.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: 2450 MHZ
SERIAL NO.: SN 46/11 DIP 2G450-189
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Swmmary!

This document presents the method and results from an accredited SAR reference dipole calibraticn
performed in SATIMO USA using the COMOEAR test bench All calibration results are traceable
to national metrofogy institubons,
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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 CEVIEC 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 2450 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID2450
Serial Number SN 46/11 DIP 2G450-189
Product Condition (new / used) Used

A yearly calibration interval 1s recommended.
3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the [EEE 1528, OET 65 Bulletin
C and CEINEC 62209 standards, The product is designed for use with the COMOSAR test bench
only.

Figure 1 - Satimo COMOSAR Vahdation Dipole

Prge: 410
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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 [EEE Std. 1528 and CEVIEC 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 Intemationally Accepted Guides to
Measuremen! Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the refurn loss measurement:

Frequency band
400-6000MHz

Expanded Uncertainty on Return Loss
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

53 VALIDATION MEASUREMENT

The guidelines outlined in the TEEE 1528, OET 635 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements,

Scan Volume Expanded Uncertainty
1lg 20.3 %
10g 20.1%
Page: Y10
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS

LY

D IMPEDANCE

Feguency. MH:

2420 2440 2460 24EC 2500

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

2450

-30.98 =20

473Q+0.1iQ

62 MECHANICAL DIMENSIONS

Frequency Nz Lmm hmm dmm
required measured required measured required measured
300 4200 £1 %. 250.0 £1 % 6.35£1°¢
450 2900 21 %. 166.7 21 %. E.35 1 %
750 176081 %, 100.0 1% 6.3521%
£35S 161081 % % 36 £1 %
S00 19.081% 833£1L% 361 %
1450 B511°% 517%1% IEELN
1500 uuiz::} 500£1% 36x1%
1640 79.0 +1 % 5721 % 16£1 %
1750 75,2 31 % 429%1% 36xl%
1300 72011 % 41.7£1% 36%1%
1300 68.0 21 % 39521 % 361 %
1950 (T ESE A 385 1% 611 %
2000 64531 % 37.5£1% 3611 %.
2100 61.011% 35.7£1 % 3611 %.
2300 55511 % 326%1% 3.6 11 %.
2450 51541 % PASS 3041 % 3631% PASS
2500 48911 % 8221 % 3611 %
3000 41511 % SO0z1% 362l%
3500
2700
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum 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 a the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION
Software OFENSAR V4
Phardom SN 2009 SAM71
Probe SN 18/11 EPG122
Liqud Head Liquid Values: eps’ 38 6sigma - 1 82
Distance between dipole cmnter and liquid 100 mem
Area scan resolution dx=Emm/dy=amm
Zoon Scan Resolution dx=Smmy/dy=am/de=5mm
Frequency 2450 MHz
Input power 20dBm
Liguid T ervperature 21°C
Lab Temperatura 21 °C
Lab Hurradity 45%
7.2 HEAD LIQUID MEASUREMENT
"’;‘:;“"' Relative permittivity (e) Conductivity (2) $/m
required measured requiced messured
300 45325% 0,374£5%
450 43515% 0.8745%
750 £19+5% 0,89 +5%
215 215+5% 0,90 £5%
300 A1545% 0,975 %
1490 40545 % 12045 %
1590 a0.85% 1.2245%
1640 40.235% 1.31 5%
1750 a015% 1:3745%
1800 40.015% 1.4045%
1500 a0.025% 1.40 5%
1550 40,0 5% 1,40 45 %
2000 400 25% 1,40 45 %
2100 190+5% 1.4535%
2300 195+5% 1,6745%
2850 19715% PASS 1.80£5% PASS
2600 805% 1.96 15 %
2000 3B525% 2.40 £5 %
1500 37915% 7.9115%
FPage: 710
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73 MEASUREMENT RESULT

The IEEE Std. 1528 and CEIIEC 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 | W forward power. In
bracket, the measured SAR is given with the used mput power.

Froguen
T 1 ¢ SAR (W/kg/W) 10 & SAR (W/kg/W)
required | measured required mes sured
300 2,85 | 1.94
450 458 | 3.08
750 8.43 | 5.55
1
83 3.56 | 5.32
300 103 | 5 59
1450 pL i
| 1%00 30.% 16.8
‘ 1640 34,2 | 184
1740 36.4 | 193
1800 6.4 ' 2014
l 1900 E 205
i 1950 40,5 | 209
2000 a1 | 212
2100 43.6 | 219
2300 8.7 23.3
| 2450 52,4 | %4.40 (5.44) 24 23,75 (2.38)
| :
\ 2600 55.3 245
3000 63.8 257
3500 £7.1 f 25
e e sy —— 3 f
/
= e it
b
=
o N |
- =
s
“ z
3
~
210 \\“\,‘
e | o=) §0- | [ r—t—
1] ‘ L} ] 0 1 . "
B ¥ bt >
£s LS — T
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74 BODY MEASUREMENT RESULT

Sec@ware - = | OPENSAR VA -
Fhantomn SN 20409 SAMTI]
Frobe EN 1811 ERGI22

Liquid = 3
Distance beween dipole cenlter and liquid

Eody Ligaid Vals
10 0 mm

g 52 0sigma “ 194

Area scan resolution

=S/ dy=3

Zoon Sean Resolution

dr=Smm/dy=8m/dz=5mm

Frequency 2450 MHz
Input power 20dBm
| Liquid Temperature 21°C
Lab Temp eraturs 21°C
Lab Hurrudity 459%

|

B 1 5 SAR (W/kg/W) 10 £ SAR (W/ke/W)

1 measured measured
2450 54,19 (5.42) 14.36 (2.%0)

ﬁ
\ mgm

A W T
L & L
EX
S
i
3 I
kl) ;\ -
Lo
» .
kS o |
0 « 3 12 W 6 18 % 2 3
i
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§ LIST OF EQUIPMENT

Equipment Summary Sheet

Y

Velidated Mo cal

v/ alidated

3 No ¢
~ 3y _‘J ‘('\
SAM Phantom Satimo sN-2009-saM71 [ 2100 sdpaes °]
. Validatad Nocal  |alidated  No cal
COMOSAR Test Bench Varsion 3 NA requirad aquirad

Network Analyzer | FM0d® & Sctwarz SN100132 022013 0212016
Calipars Camera CALIFER-01 122010 12/2012

: 199 a Charactenzed prior to [Cheractenzed prior to

Referancs Frohs Salimo EPGI22:EN 1911 tast No cal reguired |test No cal required
Multemater Keithiey 2000 1188656 1172010 172013
Signal Generator Agilent £E4438C MY48070581 1272010 12120013

- Characterized pnor to |Charactenzed priorto

Pmpiiar ANCIFATEOM SNA% test No cal required |test No cal required
Power Meter HF E44184A 1)S38261498 1172010 11/2013
Powar Sensor HP ECP-E26A US37181460 1172010 12013

. - & Charactenzad prior to |Charactenzed prior to

3
Directional Coupler |  Narda 4216-20 01386 test Nocal required [test No cal required
Temperature and - . ~ 5019
Humidity Sensor Control Company 11-661-9 32012 372014
Page: 10M10
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SAR Reference Dipole Calibration Report

Ref: ACR318.6.13.5ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2Z BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXTANG 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

Ac_cne!rrs'u-

Caibpuns TUNT 124802

11/14/13

Surmary:

This docurment presents the method and results from an accredited SAR reference dipole calibration
performed in BATIMO TUSA using the COMOBAR test bench. All calibration results are fraceable
to national metrology instituticns.
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Approved by Kim RUTKOWSKI Quality Manager 11142013 |, . Acinssiiv
Customer Name
ATTESTATION
: OF GLOBAL
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CO.LTD.
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A 11/14/2013 Initial release
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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 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) | Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built m accordance to the TEEE 1528, OET 635 Bulletin
C and CEIEC 62209 standards, The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Sattmo COMOSAR Valtdation Dipole

Fage: 410
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEVIEC 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 validalion 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 CEUIEC 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 Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the retumn loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

33 ¥ TION U

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C. CENELEC EN50361 and CEVIEC
62209 standards were followed lo generate the measurement uncertamty for validation
measurements.

Scan Volnme Expanded Uncertainty
lg 203 %
10g 20.1 %
Page: 5/10
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

Frequency, MHz

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1800 -23.74 -20 43.8 Q--0.1 6

6.2 MECHANICAL DIMENSIONS

Freguency MH: L mm hmm d m
required measured required measured required measured
30 | s0m% | woon% | 6541 % .
450 290,021 % 166,71 % €35 %1 %
750 176.0 11.'\:» | 6.35 £1 %
+
16L0 41 %
200 145,021 %
1450
et = 4 =
1500 805 £1% SO00+1%
1640 790l % 4571 % 36 21 %
175 5,711 % 425+%1% 3621 %
1800 72.0+1 % PASS 41.7 1 % PASS 31631% PASS
159100 6801 % m 39.5 £1 % 36 ‘»,7
195( 66.2 11 % 38511 % 3621 %
2000 545 1 % 315£1% IS %
2100 Er‘.(-:‘.“n | 35.7 £1 % il
2300 55.9 51 % 3; :21 % 3621%
2440 $1.95£1 % 30.4 £1 % 3IsN%
2600 a3.5 £1 N | I521%
3000 41,5 £1 % |
350 37.041 % 10 |
) 7;‘01' ; i 34 ?ﬁrli(;i I i | ;
Poge: & 10
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7  VALIDATION MEASUREMENT

The TEEE Std. 1528, OET 65 Bulletin C and CELVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum 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 OFPENSAR V4
FPhantom SN 20v09 SAMTL
Probe SN 1811 EPG122
Lagqud Head Liquid Values eps' 40 2s51gma 1 38
Distance between dipole center and hguid 100 mm
Ared scan resolution dy=8rom/dy=2mm
Zoon Scan Resolution dx=Smmy'dy=am/dz=5mm
Frequency 1800 MHz
Input power 20dBm
Lagquid Termperature 21°C
Lab Temperature 21°C
Lab BEurmidity 45%
7.2 HEAD LIQUID MEASUREMENT
™ MI it o Relative permittivity (&) Conductivity (c) $/m
required messur ed required measured
300 a5345% 0.6745%
450 43525% 0.8725%
750 q19:5% 0.8925%
835 A1525% 0.90+5%
400 A5:5% 0.9715%
1450 405:5% 1,20£5%
1500 A0A45% 1,2345%
1640 0225% 1,3145%
1750 W1:5% 13745%
1800 AW0025% PASS 1.4025% PASS
1900 40025% 1.4025%
1950 40025% 1.4045%
2000 W025% 1.4035%
2100 39815% 1.4325%
2300 39925% 1.6725%
2450 39.225% 1LB0£5%
2600 35.025% 19645%
3oen 38545% 2,40 £5%
3500 37925% 2.9145%
Fage: 710

Thos documers shall not b reproduced, excan in ) or i part, withous the writkn agproval of SATIMO
The iyformation comtaned herein © 1o be used only for the pwrpose for which it iz subvmtied and = ot to
be releczed in whale or part withows writters auproval of SATIMO




Report No.: AGC00529140904FHO01
Page 271 of 273

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 312 6.13SATUA

SATIMO

7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEIMEC 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'e;‘:f:m' 12 SAR (W/xg/W) 10 g SAR (W/kg/W) |
requited | measured requiced measured

300 2.85 1.94 4

450 4,58 . 3.06 g

7S50 3.49 5.55 |

835 ass | £.22 '

400 ws | £.99 |

1450 29 ' 1€ ‘

1500 30.% : 16.8 ‘

1640 34,2 18.4 \

i ! : !

1750 %4 | 1.3 1

1800 3.4 | 3817(382) 20.1 19.98 {2,00} |

1300 39,7 205 |

1350 a5 20,9

200 | a1 | e

2100 ns | 21,9 ,

2300 48.7 | 23.3 :

2450 52,4 | 18 |

2600 55.3 24,6 ‘

2000 63.8 ’ 25.7 |

3580 674 15 |

£ ‘
6 N
0 N
3 o N
§ 3 \\ .
0 :

( T b Vi Iy
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74 BODY MEASUREMENT RESULT

Software

Fhantom
Frobe

Liquid

52 0 sgma

148

Distance batween dipole center and liquid
Ared Scan reso

wovmm
d¥=2rrm/dy=Smm

Zoon Scan Resolubion

dr=2mm/dy=2m/dz=5mm

Frequency 1800 Mz
Input power 20dBm
Liquid T emperature 21°C

Lsb Temperatire
Lab Hurmdity

" s O

Frequency

Mz 18 SAR (W /kg/w) 10 g SAR (W/ka/W)
measured measured
1800 38 28 [2.43) 20.89 [2.08)

"o

ot |
Pax ‘
2 o ¢
.__,_ \\ |
Jw Y .'\.‘;
[3 2 2 i W z2) % B D = ‘
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8 LIST OF EQUIPMENT

A L £ | | o U b VSR ie
Equipment | Current | Ne
| Calib Al e
" ; Valdated No cal Validated No ca
< SN-2 :
SAM Pharntom Satmo sN-20ma-saMT1 [ K0 Wodors 'I
i B 4 : Validated Nocal  |alidsted  No call
COMOSAR Test Bench Version 3 NA required tequired
Netwark Analyzer R"':"’"’Z&Vi‘:"wa’z SN100132 0202013 0212018
Calpers Carmera CAL IPER-01 12/2010 1212013
- ; Charactenzad prior 1o |Characterized pror to
Reference Probe Satimo EPG122 8N 1811 [t Nocal required [test No cg required
Multimsatar Kesthley 2000 1188656 11/2010 112013
Signal Generator Anllant E4435C MY48070581 1272010 1272013
: Charactanzed pnor to [Charactenzed pror to
Ampiihier Asthercomm SN 046 test No cal required |test No cal requirad
Power Meter HP E4418A US38261498 1172010 11/2013
Poweer Sensor HPF ECP-EZ6A LIS37181480 1172010 1172013
4 - Charactenzad prior to [Characterized paorto
M 6-
e i oo e e test No cal required [test No cé& required
Leur,"r‘fj"ﬁgg’nzgf Corttrol Company 11-661-8 372012 32014
Page: 1V10
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