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Plot 11:Wi-Fi 802.11b ,Right Cheek, Low

Type: Phone measurement (11 points in the volume)

Date of measurement: 11/10/2015
Measurement duration: 7 minutes 23 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 7X7x8,dx=5mm dy=5mm dz=4mm
Phantom Right head
Device Position Cheek
Band IEEE 802.11b ISM
Channels 1
Signal DSSS (Crest factor: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2412
Relative permittivity (real part) 38.96
Relative permittivity (imaginary part) 13.22
Conductivity (S/m) 1.80
Variation (%0) 0.14
ConvF: 4.93
SURFACE SAR VOLUME SAR

33 X e B T (on)

Maximum location: X=-35.00, Y=9.00
SAR Peak: 0.93 W/kg

SAR 10g (W/Kg)

0.241901

SAR1g (W/Kg)

0.496445
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Plot 12:Wi-Fi 802.11b , Back, Low

Type: Phone measurement

Date of measurement: 25/09/2015
Measurement duration: 7 minutes 14 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 7x7x8,dx=5mm dy=5mm dz=4mm
Phantom Validation plane
Device Position Body
Band IEEE 802.11b
Channels 1
Signal DSSS (Crest factor: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2412
Relative permittivity (real part) 52.47
Relative permittivity (imaginary part) 14.25
Conductivity (S/m) 1.94
Variation (%0) 0.04
ConvF: 5.09
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Tnterface

Zoon Tn/Out

Zoom Tn/Ouat

Calors Seale

Colors Seale
W/ke)

/kg)
0.485L10

0. 440564
0. 412005
0.363445
0.354866
0.326327

0.434284
0,403459
0.372633
0.341807
0.310882

0.297768
0. 269209
0.240850
0. 212091
0. 183830
0. 154373
0. 128414
0. 027855
0.089296
0.040736 &
U

0.280156
0.245330
0.218505
0. 187679
0. 156853
0. 126028
0. 025202
0.084376
0.033551 &a
UL Uz

I-Cuts Contrel I-Cuts Control

<< Upper Cat << Upper Cut
z=1to n =140 Lt
Lower Cut > -120] Lower Cut 5> -120-]
ey T 0y " y y * T T y d =y T y r y r * n T v
s Cancel -150 -120 -0 -0 -3 0 3 80 90 10 150 SavE Caneel S50 -120 -0 €0 @0 0 30 e0 9 120 150
¥

X

14 X Gmd [rz T (om)

Maximum location: X=14.00, Y=70.00
SAR Peak: 0.81 W/kg

SAR 10g (W/Kg) 0.227514

SAR1g (W/Kg) 0.456152
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Z (mm) 0.00 4.00 9.00 14.00 19.00
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ANNEX E
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2015-14618

Mobile phone

Type Name: G10+/W717+

Hardware Version: M08 V1.02_PCB_(140911)

Software Version: S001

Calibration Certificate of Probe and Dipoles

This Annex consists of 84 pages

Date of Report: 2015-10-21
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Probe Calibration Ceriticate

SATIMO

Thi2 LTIV Vi DO mpaTy

COMOSAR E-Field Probe Calibration Report

Bef: ACE. 227 1514 5ATTT A

CCIC SOUTHERN ELECTRONIC PRODUCT

TESTING (SHENZHEN) CO., LTD

ELECTRONICTESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERTAL INO.: SN 04/13 EP166

Calibrated at SATIRD TS
2105 Barrett Park Dr. - Kennesaw, GA 30144

% " [ACCREDITED

08/10/2015

birrnarp:

This domiment presents the method and results fiom an aceredited COMOZAE Dosimetric E-Field
Probe calhrabon perfonned m SATIMO US4 using the CALISAR FCALIBAIR testbench, foruse
with a SATIMG COMOSAER swystem only. Al calibrabon msults awe taceable to nabomal
metwlogy i i tons.
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Name Function Date Signature
Prepared by : Térbme LUC Product Manager 8/11/2015 J="
Checled by : Térdme LUC Product Manager 8/11/2015 ’,)ff"g
Approved by : Kim RUTKOWSKI Quality Manager 8/11/2013 Pt
Customer Name
CCIC SOUTHERN
FELECTRONIC
Distribution - PRODUCT
istribution ; TESTING
(SHENZHEN) Co.,
Lid
Issuie Date Modifications
A 8/11/2013 Tnitial release
Fage: 2/9

This document shall nof he reproduced, except in full or in part, without the writfen approval of SATIMO
The mformation contaimed heveinis fo be used only for the purpose for which if is submitted and iz not fo
be relesed In whole or part withouf writlen approval of SATIMO

CCIC-SET/T-I (00) Page 77 of 123




)

Report No. SET2015-14915

1 Device UNAer TeSt ....oooooooeoeee e et e e e ee e ee e e s e e e e eeeeennene

2 Product DeSCriPtion ..o e ieeie e ceerc ettt ce e e ee e e e e sn s e se e et

21

3  Measurement Method ... et s s

31
32
33
34
3.5

4 Measurement UnCertainty. ... v oeereieeresnesmesssmssesmsssses e ses s ses s ses e ses s sesnssesnssesssssssensns

5 Calibration Measurement Besults. ..o e

31
32
33
54

6 List of EQUIPINEN ..oo.ieireeie ettt ettt et e et

TABLE OF CONTENTS

General Information

Linearity

Sensitivity

Lower Detection Limit

Isotropy

Boundary Effect

Sensitivity in air

Linearity

Sensitivity in liquid

Isotropy

L R e T =

This document shall not be reprodu ced, except in full or in part, without the writien approval of SATIMO.
The mformetion confamed herein Is fo be used onlp for the purpose for which if is submitfed and is nof fo

be released in whole or parf withouf writfen approval of SATIMO.

CCIC-SET/T-I (00)

Page 78 of 123




)

CIC
v Report No. SET2015-14915

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN 04/13 EP166
Product Condition (new / used) Used
Frequency Range of Probe 0.7 GHz-3 GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.231 M
Dipole 2: R2=0.225 MQ
Dipole 3: R3=0.228 MQ

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION

Satimo’s COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 635 Bulletin C
and CELTEC 62209 standards.

Figure 1 — Satimo COMOSAR Dosimetric E fleld Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter £ mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD

The TEEE 13528, OET 65 Bulletin C, CENELEC EN30361 and CEIVTEC 62209 standards provide
recommended practices for the probe calibrations, ineluding the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements p erformed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power

sweep to cover the SAR range 0.01W/kg to 100W/kg.

Page: 49
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32 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

33 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower deteetion limit is 10 mWkg.

J4 ISOTROPY

The axial isotropy 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
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°-180°) in 15° increments. At each step the probe is rotated
about its axis (0°-360°).

3.5 BOUNDARY EFFECT

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

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the TEEE 1528, OET 63 Bulletin C, CENELEC EN50361 and CELIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
Uncertainty Probability . . Standard
ERROR SOURCES value (%) | Disribution | DT ® | Uncertainty (%)
Incident or forward power 3.00% Rectangular \E | 1 1.732%
Reflected power 3.00% Rectangular \5 | | 1.732%
Ligquid conductivity 5.00% Rectangular xE | | 288
Liguid permittivity 4.00% Rectangular B | 1 2.300%
Field homogenei 1.00% Rectangular V3 I 1.732%
genety g

Field probe positioning 5.00% Rectangular \E | | 288
Field probe lineanty 3.00% Rectangular \;‘3 | 1 1.732%

Paga: 39
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Combined standard uncertainty

5.831%

Expanded uncertainty
95 % confidence level k =2

12.0%

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humidity 45 %

5.1 SENSITIVITY IN ATR

Normx dipole | Normy dipole | Normz dipole
1 (uVAV/m)’) |2 VAV /m)) |3 (uV/(Vim)’)
8.57 4.83 7.15

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
{mV) (mV) {mV)
92 90 95

Calibration curves e1=f{V) (1=1,2,3) all ow to obtain H-field value using the formula:

E=\E*+E*+E}

Calibration curves

1025- —
800- -
3 -
:L B00- o : D ipl:||E‘ 1
= -~
D ] Dipole 2
L 400- —
w -~
200- / =
1-1 1

0.0 0.1 02 03 0.4 08 e 07
Yaoltage [V)

FPage afd
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5.2 LINEARITY

Linearity

1.00-
0.75
0.50
0.25
1111~ [$ ot ool e =—e{ ===t 4

0.25

-0.50

0.75

-1.00-,
D 50 100 150 200 250 300 350 400 453

E-Field [t//m)

Linearity Error [dB)

Linearty0+/-1 55% (+/-0 07dB)

33 SENSITIVITY IN LIQUID

Ligquid Frequency Permittivity Epsilon (S/m) ConvF

MHz +i-

1000 Hz)
HLE&S0 B35 42.80 0.&9 569
BLESOD B35 5344 0.9a 482
HLA00 oo 4247 0.9a 534
BLIOD a0 S6.68 1.08 555
HL1&00 1&00 41.30 135 475
BL1&00 1500 5327 1.51 498
HL1200 1500 41.09 142 5.25
BL1900 1900 54 20 1.54 543
HLZ000 2000 3972 1.43 481
BLZ00O0 2000 5390 1.53 495
HL2450 2450 39.05 1.77 493
BLZ450 2450 5298 1.93 509
HLZa00 2600 3834 1.92 508
BLZa0O0 2600 51,82 2.19 522

LOWER DETECTION LIMIT: 7TmW/kg
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34 ISOTROPY

HL900 MHz
- Axial isotropy: 0.04 dB
- Hemispherical isotropy: 0.07 dB
ISQIOpY cunves
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o T
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HL1800 MHz
- Axial isotropw: 0.05dB
- Hemispherical isotropy: 0.07 dB
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

Current

Next Calibr ation

Directional Caupler

E quipment Manufacturer / . q
Tdentification No.
Description Model cntiiication X0 calibration Date Date
Flat Phantarn S atirna SN-20/08-SaM71 | Aldated. Noeal o alidated. Mo cal
equired. required.
COMOSAR Test Bench|  Version 3 NA alidated. No cal alidated.  Nao - cal
equired. required.
Network Analyzer Rhodez&vi':hwa” SN100132 02/2013 022016
Reference Prohe Satimao EP 494 3K 37/08 1042014 10/2015
W ultirmeter Keithley 2000 1188656 1242013 1272018
Signal Generatar Agilent E4438C MY 49070581 12/2013 1272018
Amplifier Aethercomm SN 046 Characterized prprto Characterized prior ta
test. Mo cal required. [test. Mo cal required.
Fower Meter HF E44184 538261498 12/2013 12720186
Power Sensor HPF ECP-E26A Us37181460 1242013 12/2018
Narda 471690 01286 Characterized prior to |Characterized prior to

test. Mo cal required.

test. Mo calrequired.

OBSY7-188-13-712

alidated. Mo cal

alidated. Mo cal

Wiaveguide Mega Industries eruired. required.
Waveguide Transition | Mega Industries | 0BGY7-158-13-701 [/ alidated. No cal alidated. No cal
equired. required .
aveguide Termination| Mega Industries | 0B9Y7-158-13-701 alidated. No cal alidated. No cal
equired. required.
Temperture HUMEY)  Conral Campany 11-661-3 82013 82018
Page. 99
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SATIMO

The shcromyss shdar ey

SAR Reference Dipole Calibration Report

Ref: ACR.240.1.14.SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTIN(. (SHENZH EN) C()., LTD

TOWI\
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MIZ
SERIAL NO.: SN 09/13 DIPOGS35-217

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

g,
\\\_///

?,/ Ny %
%y /,“\\ « |ACCREDITED

/ll\\\‘

r\\

/

Sabpty AT rlleell

08/28/14

Summary:

This decument preserts the methad and results from an aceredited SAR reference dipole calibration
pecformed in SATIMO USA using the COMOSAR wst bench.  All calibrution results are maccable

1o mhivnal metlogy instilutions,
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SARREFERENCE DIPOLE CALIBRATION REPORT

SATIMO

Rt NCE 23L& SATL &

1 INTRODUCTION

mentioned standards.

2 DEVICE UNDER TEST

Device Type
Manufacturer
Muodel

Serial Number

Device Under Test

COMOSAR 8§35 Mz REFERENCE DIPOL E_|
Salima

SID$33
SN 06713 DIPOG835-217

Produel Condilion (new !

used)

used

il GENERAL INFORMATION

only.

A
1

l"iguré

St

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

-, = W"\"m
ArE e
‘ I . ;

aima COMOS, h‘l’ Validation Dipole

Page: 411

TRk QN UM ST G B A Al S S A v W It WA R eRens oy el of NS

This document conrains a summary of the requirements set forsh by the JEEE 152§, OET 63 Bulletin
Cand CELIEC 62209 standards for reference dipales used for SAR mensurement system validations

and the measurements that were perlormed 1o verify that the preduct complies with the fore

Satumo’s COMOSAR Validation Dipoles dre built in accordance to the [EEE 1528, OET 65 Bulletin
C and CENTEC 62209 standards, The precluet is designed lor use with the COMOSAR test bench
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SAR REFERENCE DIPOLE CALIBRATION REPOKR] Ret: ACR210.1L14.8ATU &

SATIMO

4 MFASUREMENT METHOD

The IEEE 1528, OET &5 Bulletin € and CEITEC 62200 siandanls provide requirements for
reference dipoles used for system walidution measurements.  The Tollowing measurements were
performed to verify that the product complies with the fore mentioned stancards.

4.1 RETURN LOSS REQUIREMENTS

The dipale used for SAR system validation measurements and checks must have & return loss of =20
dB or setter. ‘The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom coaswcted us oullined in the fore mentioned standards.

4.2 MECHANICATL REQUIREMENTS

The TEEE Sid. 1528 and CEFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test berch employs a ® mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements sel forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncermainrics listed below represent an expanded uncertainty expressed at approximately the 93%
confidence level using a coverage factor al'k 2, traceable to the Tnteratianally Accepled Guides 1o
Measurement Unuerlainly,

5.1 RETURN LOSS
The follawing uncertainties apply to the return loss measurement:
Frequeney band Expanded Uncertainty on Return Loss

A0-60HONMH 2 N.1dB3

52  DIMENSION MEASUREMENT

The following uncertainiies apply (o the dimension measurenents.

Length (mm) Expanded Uncertainty on Length

3300 0.05 mm

33 VALIDATION MEASUREMEN I

The guidelines outlined in the [EEE 1528, OET 65 Bulletin €, CENFLEC ENSO36a1 and CEITEC
02209 standards were followed lo gencrale the measurement uncerlainly  for validation

measurements, S
Scan Yolume Expanded Lncertainty
lg 20.3%
[0y \ 20.1 %

Page: 3:11
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SARREFERENCE DIPOLE CALIBRATION REPORT

‘q

SATIMO

Rell ACR.240.1.14.SATL. A

i CALIBRATION MEASUREMENT RESIILTS

6.1 RETLRN LOSS AND IMPEDANCE IN HEAD LIQUIL

Fraquency. MHz
&0 B0 %0

S0
Freyueney (MIlz) Return Loss (AB) Requirement (dB)

833 -23.17 20

Impedance

574 Q-0.2j0

6.2 RETLURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, Mz

735 €0 70 B0 X S 860 B0 S0 %20

£35

l
4
|
{
{
1
i

.)(* 4
30~ |
Frequency (MHz) Return Loss (dB) Requirement (dB)
835 -24.50 -20

6.3  MECITANICAL DIMENSIONS

Impedance
35001 390Q

Frequency k2 L mm hmm dmm
required meassured required measured required measwed
300 420021 % 250.0 22 %, 6.35 =1 %,
450 230041 % 156.7 21 %, G.35 21 %,
750 176041 % 13002 X%, 6.35z1%.
835 | 161.031%. PASS 89.8 21 %. PASS 1.6 11 %. PASS

Page: 081
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am 149041 % 823 1%. 1611 %.
1350 831 -=19%. 517 :1%. 34611%.
7800 AD6 1%, 50.0=1 %, 1.6 £1%.
1640 10N, 45721 %, 361 %,
1750 2a1%, 423:1%, 16£1% |
1800 | m021m 427=1%, 3551 %.
14900 680=1%, T 36£1%. o

n 1950 G6321%. 38521 %, 3551 %.
2000 | sasatm. 37.521%. 35£1%.
2100 | 6ozt EI=H | ssaw
2300 | sssatm 32621 %, 36£1%.
2450 | stsatm. 30.4=1%. 35£1%.

T | agsaim, 26821 %, 35:1%.

! 3000 AL521%, 220=1%, 3551 %.
3500 | s 26.421%. 35£1%.

i 37100 34721 %. | 264=1% 3651 %.

7 VALIDATION MEASUREMENT

The 1EEL Std. 1328, OET 65 Bulletin C and CELIEC 02209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechamcal dimension requirements, The validation measurement must be performed
against a hgquid Rlled Nat phantom, with the phantom constructed as outlined in the lore mentioned
standards.  Per the standands, the dipole shall be positioned below the bottom of the phantom. with
the dipele length centered and parallel to the lengest 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 HEAD LIQUID MEASUREMENT

Ffe?;:_e:n‘v Relative permittivity (") Conductivity (¢] $/m
required measured required measured
300 453:=5% 087:5%
450 435:5% 087 5%
750 419:=5% DBI=5% |
8315 415=5% PASS 092:=5% PASS
0 415:5% 097 5%
1450 A05:5% 123=5%
1500 WA= 123:=5%
1640 -;:72 =5% 131:=5%
1750 d1=5% 137=5%
130 WC=5% 143=5%
190 A0C=5% 140 =5%
1950 WO=5% 142=5%
2000 40C=5% 142=5%

Page. =T
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100 39.815% 14945 %
2300 . 395 ;5"’; 7 ] ”1 67 15X
2450 30215% 13015 %
2800 39015% 13615 %
3000 3BE25H 24025 %
3500 37945 % 29145 %
7.2 SARMEASUREMENT RESULT WIIH HEAD LIQLID
The IEEE Std. 1328 and CELIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantem thickness of 2 mm), within the
uncertainty for the svstem validation. ATl SAR values are normaelized w | W forward power. In
hracket, the mensured SAR i< given with the nsed input power.
[ Sofiwure o= CPENSAR V4 |
| Phuntom o SN 28 SAMT
Proze SN IR EPGI22
Liguid Hed Liguid Vialoes: eps” : 42,3 sigma - (.92
Distunce between dipole venter and liguid 1510 mm
Aren sean resolution dx=8mm/dy-Smrm
Zoen Scan Resvlation dx-Smmidy-8mide-Smm
Freyuenvy 835 MHz
Input power 20 dB3m
Liguid Temperature 21°C
Lab Temperalare 21 °C
| Lab Hum:dity a5 %,
F":;:Z"“ 1 g SAR (W/kg/W| 10 g SAR {W /g /W)
required measured required measured
20 185 s
450 .53 .6
750 BA3 5.53
835 HL5 9,72 {D.53) £22 630263
9 0.9 6.99
1450 2% 16
1504 .5 a8
1640 1.2 184 N
1750 5.4 193
1800 8.4 201
1900 39.7 205
1950 40.5 209
2000 41.1 211
2100 43.6 219
? 2300 43.7 233
Poger 8
T ek sl o S repiescionsd, vxood am it o o gare itk e Wtz o avl of SATINO
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2450 524 24
2620 553 IL6
3020 bi8 5.7
3520 7.1 25

. M
£ 49 T,W I.I_A.l:' t A X X:a
i
7.3 BODY LIQUID MEASUREMENT
"’::r” Relative permittivity (&) Canductivity |a) $/m
required maasured requived measured

130 E19:5% 080 £5%

300 E2.215% 0.9215%

430 S6.745% - D.5¢ £3 %

70 £5515% D.36 £3 %

833 55.245% FASS | os7e5% PASS

woo £5015% | [ Ttossx%

913 £5.045% | 1o6s5%

1430 40855% | 1304536

1610 €3 8455 TANERE

1800 53,345 % 1245 %

1900 E3345 5, 126w |
W00 | s33es% | [1o2ms
2100 53245 % 162 £5%
2430 E2.745% 1HSE
2600 E2545 % 21645 %
3000 52.0+5% 27343%
3300 £13:5% 331455
2200 190410% 530410
3300 139410% 592 £10%
3400 13710 553 +10%

Page: ¥1T
Vs et 49 v v siedunnd, eucans 0 Rl or e mann e iy '».".'r:'.'-.;v_n--:-\{.‘.;,".‘{n YRR
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SS00)
S600)
SRiX)
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48510 %

405010 %

CAUCR A0 13 SATTULA

565=10%

3.77=z10%

482:z10% |

6.00 =10 %

74  SAR MEASUREMENT RESULT WITH BODY LIQLID

Sofiwere
Phanzom
Prone
_Liquid )
Dismance between dipole centes ane liguid
Arca scan resolution
Zoon Scan Resolution
_ Frequency
Input pover
_Liquid Temperature
Lab Temperature
Lab Humidity

Fraguency
MHz

1 54R (W/kg/W)

measured '

| OPENSAR V4
SN 20:09 SAMT]

| SN &1 EPGI22 ,
Body Liguid Values: eps’ 1 5341 sigma 1 0.97
13.0mm
dx=Rmm'dy=8mm
dx=Rmmdy=8m:dz=3mm
813 M1z
20 dBm
21 °C
21 °C

J f‘ l)'il

10 g SAR (W/kg/W]

messured

B35

10.3111.03)

68,74 {067

IR Rl

¢l 3 sl RkERAIZEISA S

Pz Ll

Tirg Ao L e A SR e Tl
STng docsmend aral! s de repreakic, ey

fad 2 o e, e M cien apirurd ol SATTI0)
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8 LIST OF EQUIPMENT
Equipment Summary Sheet
I Equi T Manufadurd /|
Bokghg el s SOl o
SAM Phantem Salirg SN-20/09-SAMT1 \r::‘lﬁ?;zd No cal mt’"‘:‘;d No cal
<—:OMOSAR Tas: Banch Version 3 NA :‘:::'Lﬁf;zd Nocal ‘:eaqlgfetgd No- cal
Network Analyzer 1008 & SCWaZ - gyyg0137 0212013 022016
Calipers Carrera CALIPER-O1 1212013 122018
Reference Prcbe Saz;mc EPG122 SN 1811 | 1012013 ;).v‘2014
7Mu5h' meter Keithley 2000 1188656 1202013 12/2016
»Signal Generater Agilent E4£58C MY4507056° 12:2013 122016
Ampiifier Aethercomm SN 046 ;:?{al\i:gzp:egzire? ;hs?ra&t ;;zf(éz;fl?;o
Fawer Meter HP E44184 US35261458 1202013 1272016
Pawer Sansar HP ECP-E26A US37181450 1202013 1212016
Eracuonal Ceupler | Narda 4215 2C 01383 gg%?:;f;gxrer f;;i"sﬁoezlefes:ﬁ;;?
Limm?:i‘glgfnigf Cortrol Company 11-661-8 82012 12015
Pewer (511
' Wy deesmend shall non e reeroniced exe :,-_". " .:.'.-,"' '_I'.:l. L, nn'r'.-:J\'.'.' '0\ .r*n.'.'- o u;|.;.r-:w,:i o "' 4 c"n'"..."J
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SAR Reference Dipole Calibration Report

ef : ACR.240.4. 14.SATU.A

TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 09/13 DIPIGY00-218

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

‘\\“."l“f'v/,

SN 7, :
T T ey 1
YNy |ACCREBITED]

2
6-.‘,,],,\.! MBI T mradeds

08/28/14

Swnmary;

This ducuiner| peesents the mzthod and results from an zeeredited SAR eeference dipote calibeaton
performed in SATIMO USA using the COMOSAR test bench. All calibration resuits are traccable
I pationa | melrolomy mstituioes
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I INTRODUCTION

This document contuins a summary ol the requirements sel furth hy the TEEE 1528, OET 65 Bulletin
( and CENIEC 62209 standards for reference dipoles used for SAR measurement syster validations
and the measurements that were performed to wverify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1900 MHz REFERENCE DIPOLE |
Manufacturar Satimo

Madel SIDOM

Serial Number [ SN 0913 DIP1G900-218

Product Condition (new ¢/ used) Used ]

A yearly calibration interval is recommended.

3 PRODLCT DESCRIPTION

31 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are buill in uceordance (o the TEEE 1528, OET 65 Bulletin
C and CELIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only,

'I “- o . L {ji ; .g V4 = L1 u A 8
o 8 : % 0 ¥ L
RE-EEREEFE &

Figure 1 - Saitmo COMOSAR Validation r)fpt)i(’-

Page: 4771
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Buleun € und CLIIEC 62200 sturdards provide requirements tor
reference dipoles used for system validation measurements,  The [Cllowing measurements were
performed to verify that the product complies with the fore menrioned standards.

4.1 RETURN LOSS REQUIRCMENTS

The dipole used for SAR svstem validatior measurenents and checks must have o return loss of -20
dB ar hetter. The retum loss measurement sha'l be pecformed against a liquid filled fat plantom,
with the phantom constucted s vutlined in the fore mentioned stardards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Swd, 1328 and CELIEC 62209 standards specily the mechanical components and
dimensions of the velidation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipeles sod for use with tie COMOSAR tesr beneh comply with the requiraments set forth for a 2

tun phantom shell tiickness.

S MEASUREMENT LNCERTAINTY

All uncertainics listed below represent gn expandad uncemainty expressed ar approxiniately the 95%
confidence level using a covernge [aclor of k 2. traceable w the [ntemationally Accepted Guides to
Measuremant Uncertainry.

5.1 RLTURN LOSS

[ullowing uneerluinties apply e the return loss measurement:
The ollowing uncerluinties apply te the return loss measurement

Frequency band Expuanded Uncertainty on Return Loss
400-6000MEH. I 0.1 diy

52 DIMENSION MCASURCMENT

The following uncerlainties apply to the dimension measurements:

| Length (mm) Expanded Uncertainty on Length

| 1-300 .05 mm

521 VALIDATION MEASUREMENT
The guidelines outlined in the IECE 1528, OET 65 Bulletin C. CENELEC ENSG361 and CELTEC

6220 standards were followed wo gencrate the measurement  uncertainty  for  validation
teasurenents,

Scan Yolume Expanded Uncertainty
g n3 9%
Ing 26.1%

CCIC-SET/T-I (00) Page 100 of 123




)

CIC
\/ Report No. SET2015-14915

SAR REFERENCE DIPOLE CALIDRATION REPORT ftef ATR 2 S ASAT. &

SATIMO

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN [ICAD LIQUID

e

&0 12e0 G 1880 10 20 S0 1960 150 ?n‘,."

i '
0 |
-30- — ___1
' Fregquency (Mllz) Return Loss {dB) Requirement (dB) | Impedance
1900 -23.44 20 | s5.20 s2i0
.2 RETURN T OSS AND IMPEDANCLE [N BODY LIQULL

e

Frequancy, M2
B0 M0 M0 WEE 1880 WD 1520 10 WD 1980 2000
O A ) L
) ; :

Frequency (Mllz) Return Loss (dB) | Requircment (dB) Impedance
1901 -27.36 =20 SILTG 4450
3 MECHANICAL DIMENSIONS

Frequency Mz Lmm hmm dmm
required measared requirad Measurad required measured
300 Qd0d 1 %, 250041 ¥ D501l %
451 2500 :1% 200721 %, LELRIR
4 160 1%, 000=1 ¥ Go511 %
335 | 1eLuzls e K1 35=1 %,

Wity e

ar g
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300 l WaE | B33 4% 364+ %,
1450 23141 5%, NIvs 0L %
1L00 BS54l %. sri.r.- 11%. 36=1 ‘< ]
1EA0 0% 45.71% | d0z1'%
; Q2215 1s6=1%
AL7=1% 1521% i
395=1%. Pass 35N FAL:
155 ;1 5 3.L11%
e WA 3641%
35711 % _‘2.& %, |
REL% 3Ll
ENE 3 I6+ K.
MELl % =" 1621%
3000 HENE. | 0= 16-1%
3500 CEAVES &% E4:1% I6=1%
3700 : wam1% | 16:1% ]

7 VALIDATION MEASUREMENT

e ILEL Std, 1528, OF1 65 Bulletin € and CEFIEC 62200 stundards state that the system
yalidation measurements must be performed using a reference dipole meeting the fore menticned
rerurn loss and mechanica’ dimension requiremments, The va idation measurement must be performed
against a liquid filled flat phantorn, with the phantem constructed as cutlined in the fore mentioned
standards. Per the standacds, the dipole shall be positivned below the bottom of the phantum, with
the dipole lenath centercd and parallel to the Jongest dimension of the [Tat phantom, with the top
surface of the dipele at the describad distance from the bottom surface of the phantem.

L1 HEAD LIQUIN MEASUREMENT

"t:::‘w oelative permittivity (s,') Conductivity (o} S/m
) requirad measured recuired meagJred
30 B 087 45 5%
450 23L1v%% b—i(l.H? 1%
V-‘fuli a1.9 25;‘ JuS 1 %
05 ALEi5R J90££ X
| HO 155 % LErS's i
-‘Db;: ® 10-5%
04 =5% 123285
anz-=Lx 131 °'-A"- | =
401150 % 1’3;' 1%
40045 % k LAD*5 %
o wetsn | s | panisw PASS
1450 R 14025 %
2000 AI‘_'.UL‘;;— LIC RS
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el ACR2H0 S 1953 ]L.4

2100 39.845% I 1A% 45 %
2300 18515 % l LET=5 %
2450 3.2 ‘R';‘." 5 | 1.80==2%
24l 901 % | 18=%
300¢ IBEALK JAD=E K |
3500 EY A3 LY 2851=%

7.2 SAR MEASURLEMENT RESULT WITILHEAD LIQUID

The IEEE Sul. 1528 and CLEIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown helow (for phantom thickness of 2 mm), within the
uncertainty for the svstem validation. ALl SAR values are nomalized o | W forvard power, In
bruckel. the measured SAR is given with the used input power.

Sallwans
Pluctor
Prabe

Liquid

SN 18

OPFNSAR Vi
SN 2009 SANTT
PG122

[lead 1igquid Values: ens” : 41,1 signa: 1,42

Dlstans betwera dipole ceater ond Tiquid

Ares stan (s ution
Zoon Scan Resalution
Freauercy

Input poswer

12,0 mm

dx=Emrdy

~§mnm

dy-mrvdy-Rontce=Snr

1400 NI -

20 di3m

Ligquid Temperoare 21 °(;
Lob Temperarire 21-C
I nh Humi: 15 %
b e 12 $AR [W/kgAY) 10 ¢ SAR (W/ig/W)
required [ megsared | required measured
360 285 [ s |
| s 450 ‘ 3.6 '
5l H48 R
815 56 527
9L0 1. .95
145¢ 28 16
K 15CC 30.5 1e.2
1640 342 134
1750 b4 18.2
18CC 364 20,
I 1o M 2047 1£.04) {8 20E2 (2.06)
1550 a0 2.9
2000 a1 220
210 43 _:._T
20 ad.! 231

R )

wad s a1
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e BT

1510 A

250 524 k2|
1900 533 221
1000 638 25,7
KE] 651 75

73 BODY LIQUID MEASUREMENT

Fre:::;ncy Relative permittivity (5, Conductivity {a) S/m
required [ measured required measurad
150 51.5 25 % OHD L5 %
‘ 300 SRS X 007 +6
450 50,445 % 089315 %
a0 55545 % 0.96 15 %
83s :5245% 007455
Q00 350125% L 15 %
915 55.045% 1,06 +5 %
1450 54025% 13215 %
61D LES RS 4 14045 %
1800 533250% 15215% |
19200 533=3% PASS 13225%
20600 5335% 13245%
2100 5325%
24510 SL7IS%
2600 5L55%
SU0U 520-5%
3300 LLILE% 231-5%
3200 £I0+0% 520:10%
fﬁ,‘u)[l 295 110% 5472 +10%
5400 4010 552110%
Puge. 9441
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S300 aA=10%
S6N0 BLl S 3 H0%
3800 ARZ LR RID LD

74 SAR MEASLREMEUNT RESULT WITH BODY LIQUIL
[ OPENSAR VA

Sntbware

Prranton SN 208 SAMT
Irabe : SN & EIR

|igquid _
1 istance besween dinele water and liquid

Anc sea resalusion

Zooa Scan Reselution |
Lrequency 1910 MH 2
Jngut povwer 20 LHin ]
T&imi Temaeral are ' a
" Lab Temperuun
Lab Humidio ==

i o 1 £ SAR (W/ig/w) 108 SAR (W/A/W)
V7
measured measured

1500 4081 |4 08)

P22

A ee v A,

o debi Liwa

r:
z . | .
0
k.
*m
b |
" T
L ‘ L I A L) iz X x
T Rl b o
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8 LIST OF EQUIPMENT

S&M Phantom

Equipmeant Summary Sheet

SN-2000E-SAMT

Vaidated. No cal
requirad.

Validated.
equired

Hurmidily Sensor

\'aidate -
CCMOSAR Test Bench Versior 3 NA VRN N [ridated. ~No:-ca)
required required.
& < 'ary ¥ 0
Network Analyzer | “100° 2SR | snqgnta 2202013 0212016
Calipers Camara CALIPER-01 1272013 1272016
Reterznce Probe Satimo FPG12Z SN 1811 02013 1072014
Multimeter Keithley 2000 1188656 122013 1212016
Signal GGeneraor Agllent E44380 MY LE0705H7 12203 12:2016
= ) - Characlerizad orior to Characterized pricr to
Al < 3
Ampiifier Aetherccmm SN 048 test No calrequ red. fest No cal requined
Poveer Mater HP E4418A US2a251498 1202013 12/2016
Powe Sensor HP ECP-F28A US371581460 122013 1202016
s p ; o Characterized prior to Cnaractenzedfnar 1a
Directions! Coupler Narda 4216-20 01385 1es1 No 2l required. [tost, No cal required
Temperature and Contral Coempany 11 661 ¢ B2C12 8201E

Dhos weavimeny o

e ey o 840

M0,

s o s oo wad o oas v
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e | I *: SATIMO

vs ?" N The reicrowane Aion comgey
e BN

e
B, R P SAR Reference Dipole Calibration Report

Ref: ACR.240.6.14.SATU.A

.). “/"‘
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S

g 7= g
P TR
AN mol B

B
Ctn

e
735

O

o
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o
.
. e

e
|

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO.,, LTD

ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MIIZ
SERIAL NO.: SN 09/13 DIP2G450-220

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

K Svmmrary:;

BE. :.--,.‘w-‘a 23 Fhis docament presents tre method and results from an aceredited SAR reference dipole calibration
'- ! ., 48 l,s performed in SATIMO USA vsing the COMOSAR test beneh. All calibration resules are waccable
;fv! g8 # e ’ 1t natonal metrology institalions
~ - S S g: ~

7 Ay S O
L E

WA
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1328, OET 65 Bulletin
C and CELIEC 62209 standards for reference dinoles used for SAR measurement system validations
and the measurements that were performed W venly that the product complies with the fore

menlioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2450 MI1- REFERENCE DIPOLE
Manutacturer Satimo
Model ‘ S1D2450)
Serial Numher | SN 09/13 DIP2GE30-220
Product Condition (new / used) | Used -

A yearly calibration interval is recommended,

3 PRODUCT DESCRIPTION

k8| GENCRAT INFTORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OE'T 63 Bulletin
C and CEVIEC 62209 standards, The produet s designed for use with the COMOSAR test bench
only.

L
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Figare | - Sarimo COMOSAR Validation Dipole

Peage: 35904
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4.1

4 MEASURFMENT METHOD

The IEEE 1528, OET 65 Bulletin € and CELTEC 62209 standards provide requirements for
reference dipoles used for system validation measurements.
performed to verify that the praducl complies with the [ore mentioned standards.

The following measuremenls were

RETURN LOSS REQUIREMENTS

4.2

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,
vith the phantom constucted as outlined in the fore mentioned standunds.

MECHANICAL REQUIREMENTS

S.1 RIZTURN LOSS

Frequeney band

400-6000M 11

The IEEE Sil 1328 and CEFIEC 62209 standards specify the mechanical components and
dimensions ol the validation dipeles, wita the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs & 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test hench comply with the requirements set lorth fora 2
mm phantom shell thickness.

3 MEASUREMENT UNCERTAINTY
Al uncertaintics listed below represent an expanded uncertaingy expressed at approximately the 95%

confidenee level using a coverage factor of'k 2. traceable o the Internationally Accepted Guides 1o
Mensuremen! Uncertainty,

The following uncertainties apply w the return loss measurement:

Fxpanded Uncertainty on Return Loss

(L1 dB

DIMENSION MEASUREMENT

The following uneerlainties apply w e dimension measuzments.

Length (mm)

Expanded Uncertainty on Length

53

3 - 300

0.05 mm

VALIDATION MEASUREMENT

62209
measurements,

were  Tollowed

‘The guidelines outlined in the IEEE 1528, OET 65 Bulletin €, CENELEC ENAN361 and CELTEC
standards

o generale the messurement  uncertainty  [or  validation

|

Scan Volome

Expanded Uncertainty

lg

203 %

10g

201 %

Fage: 5711
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6 CALIBRATION MEASUREMENT RESULTS

f.1  RETHRN LOSS AND IMPEDANCE IN [IEAD 1.IQUITD

Frequancy Mz
3 N0 M2 2440 2950

Rel: ACR 2406 LA SATLA

Impedance

[ie Frequency (‘Jﬂzj A_- R'L;flll‘pi[_.-[r'fx_[(lnf 7 i R;gui;cmcr—n(dB)
243) -27.30 =20

62 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frecuancy, MHz
2350 2180 40 MDD 40 2d4ED  MAD 2500 2FO0

5170380

Frequency (MHz) Rerurn Loss (dB) Requirement (dB)
2450 -27.56 -20

6.3 MLECHANICATL DIMENSIONS

Impedance
S42Q409i0

Frequency hMHz Lmm h mm dmm ‘
required measured required measured required measured
300 420.0z1%. 250021 %. £A511%
450 290.0z1%. 1667 =1 %. £3A511 %
750 176.0=z1%. 100C =1 %, A5 11 %
815 16101 % 9.3 11% 3611 K,
l".‘;:_‘!o: " 6 l. II
Tiie e wmend ehatl nof be rvpvonkicod eocunt on S or o o, wadiess! the wniien apgeead of SATINGD
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ara 149.021 %, 833 1%, 3641 %
1450 85.1=1%. 517 1%, 361 %
1500 U5=1%, LDA 1 %. 3641 %
1648 mO=1% 4.0 01%, 36 41 %
1758 51, 42411 %, 1611 %
1800 2.0 1%, 417 11 %, 3611%
1900 [SLEVES B8 ELRES BN 36 %
1950 663 1%, 305 11 %. IG11L% I
2000 64.5 41 %, 37521 %. 3641% |
200 61.0°1%. 1.7 £1 % 6% |
2300 Shh 1%, 32511 %, wG1% | .
2450 51.5 1%, pASS 304:1%. PASS 3611% PASS
2500 484 1%, Z8.3 11 %. 3611 % ‘
3000 410 1%, [ 2s0t1% 1611 %
500 12041 %, 26.4£1%. 3611 %
00 18,001 %, 26.4 11 %. 3611 %
7 YALIDATION MEASUREMENT

The ITEE Std, 1528, ORT 65 Bulletin € and CEFIEC 62209 standurds stule that the system
validation measurements must be pertormed using 2 reference dipole meeting the fore mentioned
zeturn loss and mechanical dimension requirements, The validation measurement must be performed
against a liquid filled fla: phantom, with the phantom constructed as outlined in the fore mentioned
standards.  Per the standards, the dipole shall be positioned belinw the bottam of the phantom, with
the dipole length centered and parallel w the longest dimension ol the flat phantom, with the wp
surlace ol the dipole at the described distance from the bottom surface of the phantom.

7.1

HEAD LIQUID MEASUREMEN']

Fre:;::cy Relative permittivity (s} Conductivity (o) $/m
required measured required measured
L 49,4 19 % SETRDS
350 43515 % 087154
250 A].!’.ﬂ!;\’ 0.8015%
43y 41515 % D801 K
J0r 41545% DA7 5%
1450 0545 % 1.20 45 %
= 1";}!" g rh 1.2315%
160 40215% 13115 %
1750 40.115% 13715%
1810 40,015 % L4015 %
1800 40015 % 14015 %
1950 40.0 45 % LA045%
2000 40.0 15 % LA015 %

Paye: 7
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Rel® ACIR 240 6 14 SATULA

210 38:5% 14945%

2300 355=5% 1A 459

2avl 3L2-6% PASS 18045 % FASS
2607 Y5 19625 % |
3000 3ES-LW 24045 % ‘
3500 -5 % 29145 % |

7.2

SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEF Sid. 1528 and CELTEC 62209 siandards state that the system validation measurements
should produce the SAR values shown belwwy (lor phantom thickness of 2 mm), within the
uncerlainty for the system validation. All SAR values are normalized to 1 W lorward power. Tn
hracker. the measured SAR is given with the used input power.

Soflwire

Phantom

Prahe

Liguic

Distance between dipole center and ligquid
Area sean resplution

Zoon Sean Resolution

Frequency

Inpur pawer

OPENSAR V4
SN 20009 SAMTI
SN IR ERGI2

100 2
du=Bmmidy=8mm

| 2450 Mz
| 20 EBm

Head Liquid Values: eps'

du=Rmmedy=8midz=Smm

390 sigrrac: LYY

Liguid Temperature | 21°C B
Lak Temperatare 21°C
Lalk Tlumidity 13 %
m:“:f:“v 1 g SAR (W/kg/W) 10 g SAR (W/kg/W]
required [ measured required measured

300 235 194

450 4.58 106

750 £.49 1t

83c 49.56 8.22

500 10.9 I | 5.99 '

1450 29 | 16

1520 05 168

1640 34.2 184

1750 364 193

1800 384 20.1

1200 307 205 il

1950 10.5 20.9

2000 41.2 2.1

2100 13.6 2.9

2300 : 8.7 21.]

Tk U LT RN e by
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2450 524 £3.60(5.35) ] 23.7712.38|
2600 553 246

3000 538 257

3520 §7.1 - iS

-
7
1.2

BODY LIQUID MEASUREMENT

m:::fg"‘" Relativa permittivity {5} Canductivity (o) S/m
required measured required me\:sxjred—
150 B1E15 % 08015 %
30 682 15 % 0.92 15 % |
450 56.745 % 0.9415%
750 55515 % 0.96 15 %
835 592 15 % C.A7 15 %
900 55.045 % 1.0516%
915 55015 % 1LA61S %
1454 54.015% 1.3015%
1610 53E45% 14045%
180K} 53.345% 1.5245%
190} 1.5245%
200K} 15245%
43 104 16245% |
2450 52745% | PASS 19545 % PASS
2606 52545% 21645% |
300K 52.045% 27385% |
500 51.115% 33L45% |
5200 450=10% 530:10% |
5306 489:=10% 5.42 =10 %
5S40 @BIz10% | 553:10%

. 7]
Pegre: 97101

2,
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Rel” ACR 2406, 14.5ATL A

SATIVIO

456£10%
13510 %

S65£10%

S5T7£10%

432+10%

600 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

[Softwirs OPENSAR V4
[ Phanituomn SN 20:09 SAMT|
Probe SN 18711 EPGI22

—Gfl“ d
Dist
A
Zoon San Resolution
Freguency
o Y.
_Inpul power

Liguid “ermperature

r resnlutian

Lab Tempertiure

Lab Huamidity

elween dipole center and liquid

Body Liquid Values: eps’ : 55.0 sigma : 1.93
10,0 mim

dx=8mm:dy=8mm
dx=8mm/dy=8m/dz=Smm

2450 MHz

20 dBm

21°C

217C

a5 %

Fm?::w 1 g SAR (W/kg/w| 10 g SAR {W/kg/w)
Qlatd
measured measured
2450 52.65(5.27) 23 73(2.37)

420~ ] —~
e i+ o —t-
X 2 B 1
CRSF |
TS \ ! !
| ! '
-+ .
1 | I
" - VA~ 1 — '
) 2 LI 'R B 0 S B i S

Thes dncmament sl sy o cesroaced, vreeey o ov m poen wanuu (e wesive ooy of SATIEO,
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8 LISTOFEQUIPMENT
& . e o <
uipme Mihufi :
& pment’ \ ﬁl& l:ﬁl'rd 1 &ntlﬁéatﬁ 1\ ; a\llf«ﬂ'gli P %Xit Gﬂllbl’ﬁt'n
eription © | 7 M1 : !Ca ration Dite Date = &
Fri e 2 Validated. No cal \/ahdated No cal
SAM Phantom Sajimo SN-20/09-SAMT1 required. required.
. Malidated. No cal Malidated. No cal
COMOSAR Test Banch Varsion 3 ‘ N&, required required
Network Analyzer Rh-uduz&:vich\\-alz SN100132 022013 02/2016
Calipers Carrera CALIPERO! | 122013 122016
Refererce Probe Satimo EPG122 SN 18/11 10/2013 1062014
Mult meter Keithley 2000 1188656 1212013 1272018
Signal Generator Agitert E44308C MY48070581 122013 122018
S o Cnaractenzed prior to |Characterzed prior to
Ampiber Aethercomem SN 046 test. No cal required. [test No cal required
Power Metar HP E4418A US382614£8 1212013 12/2016
Power Sensor HP ECF-E26A US3T181460 1212013 12/2016
" A adas Cnaracienzed prior to |Characterized prior te
ERmbtntis "'OL‘P o Nards4216-20 013086 |test. No cal required |test No cal required
Temperatura and X 15 ‘ ; .
Humidity Sensar | Control Company 11-661-9 82012 82015
P agel e
vlus Ao -'-vm..'\\'\r.ln mr.l’ wx s o ol o o por, wen .,m.\ wruen e .u\r af SATE.
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<Justification of the extended calibration>

Referring to KDB 450824, if dipoles are verified in return loss(<-20dB, within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Head 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.17 - 57.40 -
2015.08.26 -22.96 4.95 57.88 0.48

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 835MHz
Tret dBMag 10dB/ Ref0dB Cal 1 Trc1 Smith Ref1U Cal 1
s11 ' j ; 11
—1
-1
|
Sl SereoMiy B OB Stop 935MHZ | oy Stan 735 MHz Pwr 0 dBm Stop 935 MHz
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Body 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -24.50 - 55.00 -
2015.08.26 -24.60 -2.28 55.06 0.06

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 835MHz
Trct dBMag 10dB/ Ref0dB Cal 1 Tre1 Smith Ref1U  Cal 1
S S11
1
-1
-7
Ch1  Start 735 MHz Pwr 0 dBm Stop 835 MHz
1/112003, 5:30 AM
Ch1  Start 735 MHz Pwr 0 dBm Stop 935 MHz
1/1/2003, 5:28 AM
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Head 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.44 - 55.40 -
2015.08.26 -23.79 -1.74 55.33 -0.07

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 1900MHz

Trel dBMag 10dB/ RefOdB Cal

i

—1

-7

Ch1  Start 1.8 GHz Pwr 0 dBm

Stop 2 GHz

S

Trc1 Smith Ref1U  Cal

Ch1  Start 1.8 GHz

Pwr 0dBm

Stop 2 GHz

CCIC-SET/T-I (00)
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Body 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.36 - 51.70 -
2015.08.26 -26.94 10.15 51.18 -0.52

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 1900MHz
Tre1 dBMag 10dB/ Ref0dB Cal 1 Trel Smith Ref1U  Cal 1
i S
=4
-1
-7
Ch1 Start 1.8 GHz Pwr 0 dBm Stop 2 GHz

1/1/2003, 1:53 AM
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Head 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.50 - 51.70 -
2015.08.26 -27.09 9.90 50.99 -0.71

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 2450MHz

Tre1 Smith Ref1U  Cal 1
Tre1 dBMag 10dB/ Ref0OdB Cal 1
T T T s

&ilil

—10

Ch1 Start 25 GHz Pwr 0dBm Stop 2.7 GHz
-70

Ch1  Start 2.35GHz Pwr 0dBm Stop 2.55 GHz
1/1/2003, 1:02 AM
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Body 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2015.08.26 -27.30 6.17 55.11 0.81

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2450MHz

Trel dBMag 10dB/ Ref0dB Cal 1 Trc1 Smith Ref1U Cal 1

S S

—1

-1

-7

Chl slat2sycll Ry dBm Stop 255GHZ | cp1 Start 235GHz Pwr 0 dBm Stop 255 GHz
1/1/2003, 1:02 AM 1/1/2003, 1:03 AM

End of the Report
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