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500 143.0 =1 %, B33tl% 1641%.

1450 89,1 41 % | sizax 3611 %,

1520 05 1 % | soos1% | 361t

1640 | o 45741 % 1611 %,

1750 75211 % 2K 1641 %,

1830 72.041% FASS 4740 % PASS 1g=1% | PSS

1500 §8.011%. . 39541 X, 15=1%.

1550 66323 %. 38541 K. 5=1%. ]
2000 §4521% | 37541 %, 35=1%.

2100 61.0=1%. . 35741 5. 36zl %.

2300 56521, aE-1 36 £1%. T
2450 S15-1%, 41 % 36 £1%.

2600 46.5-1 %, 789 1%, 36t1%

1000 41521 %, | renaw 3641 % .
3500 37.0:1%. A% 3641% N
3700 IATH % 255 61% 3641% N

T  VALIDATION MEASUREMENT

The IEEE Std. 1528, OLT 65 Bulletin ¢ and CTIIEC 62209 standards state that the system
vilidation measurements must be performed using a reference dipale meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against u liguid Hlled Mar phantom, with the phantom constructed as outlined in the lore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantam, wilh
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 HEAD LIQUID MEASUREMEN'|

Y Relative permittivity () Canductivity [a) S/m
required measured required measured
300 43.5 13 % DETES K
450 43545 % D875 %
750 41915 % DRIHS %
838 A1 15 % 09045%
ay | a1s4n CaTH5 %
1430 NG 15% 12045 %
1500 | ADA15% 12345 %
1640 a0245% 7 13145 %
1750 aD.145% 13745 %
1800 20025% pass 1.40 15 % PASS
1300 200 25% [ 14025%
2950 00=5% | [ 1an-5%
2000 400 =5 % T

Poge: 1
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21e0 EC R EET 143 5%
2300 19515% 16715 %
2450 19215% 182 £5%
iU M[Oas 1955 %
1000 W515% 243:5%
3500 17.915% 201 :5%

7.2 SAR MCASURCMENT RESULT WITH IHIEAD LIQUID

The TEEE Std. 1528 and CEFIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
unceltainty for the system validation, All SAR valucs arc normalized to 1 W forward power. In
bracket, the measurcd SAR is given with the used inpul piswer,

Software | OPENSAR V4
Phantom | SN 20/09 SAMTI
Prabe | SN 18:11 EPG122
Liguid | Head Licuid Values: cpe’ - 41.3 siama ; 1.38
Distance between dipole center and liquid 10.0 mm
Arca scan reselution | dx~8mmidy—Emm
Zoon Scan Resolution dx—8ram'dy—8m/dz—5Smm
Frequeney 1800 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperamre 21 °C
Lab Humidite - 45 %
Frequen
Mz 18 SAR (W/ke/W] 10 & SAR (W/ke/W)
required measured required measured
Joo 285 194
4350 158 3.06
750 848 5.55
835 5.56 6.2z
500 10.9 639
1450 i3 16
1500 305 168
1640 34.2 184
1450 6.4 193
1800 8.4 33.67 13.87) 201 20.3012.03)
1960 39.4 205
1950 40,5 209
2060 .1 na
2100 436 ns
2300 8.7 235

Poge 811

Vi dacumene Sad moe A repesdiaeg’ oxceryt o Al o v man, weeiaud the weaten oporave! o SA TR
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524

2600 575;3

i 3630 538
3500 72 |

ACR 2403 18U A

et
axy

o0 v

= ]

7.3 BODY LIOQUID MEASUREMENT

Frequency
fHz

Relative permittivity |£.')

150
300
450
750
835
(1)
915
1450
1610

Conductivity [v] S/m

1800

1900
T 2000
2100
2430
2600
3000
3300
5200
5300
5200

required measured requirad measured
B19 15 % DEQ 5 X

L3245 % D323 %

Sh S K DI %

Q5515 % IS R

55245 K 09715 &

ab D% K 10515 %

5045 # 10625 %

54048 % 1.3025%

518=5% 14025%

513:=5% PASS 1.52:4% FASS
533:5% 152-6% |
533z5% 152 °4%

490 11C %

33155 %

530310 %

4B.C11C %

48.7120%

Saie devvrend vl nof be repredind exceni o T o o oot

9492 110'%

553430 %

withawy iz wdisie aeveoval i SATG)
Saatis :

CCIC-SET/T-I (00)

Page 84 of 129



Report No. SET2015-08377

SAR REFERENCE DIFOLE CALIBRATION REPOR]

SATIMO

4R6 110N

485110 %
482110 %

3800

Ref ACR2A05 0458010 A

G965 10 %
S.37110%
6.00 L10%

74 SAR MEASUREMENT RESULT WITIH BODY LIQUID
Software OPENSAR V4
Phantom SN 2009 SAMT
Probe SN 181 EPGI22
Liquid Body Liguid Yaues: eps® : 53,5 siema 1,51

Distance between dipole center and higuid

10.0 mm

Arca scan reselution

dhx-8mmidy-8mmn

Zoon Scan Resolution

dx-8mmdv-8m dz~5Smm

Frequency

1800 MHz2

Input power

20 dBm

Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 330,
m:;f,"cv 15 SAR (W/kg/ W] 10  SAR (W/kg/W)
measured measured
180 £0.07(4C1) 2127 12.13)

g
[
e N S BT TR S
£ 00—y |
v " I
% 1.1 L .T -No——-t+~—
" Rl N e T
T T ‘\\ i
14 | o) ! ; P 3 ’
~ - (] - Y
1 TP ABREZREEXED
- ¥ pa- o
Page: 1051
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8

—
o

|

LIST OF EQUIPMENT

Equipment Summary Sheet

s e
_ g'!lcf S e e o

| SN-20/09-SAMT1

Validated, No cal

No cal

Validated

Humdity Sersor

SAM FPhantom Satimo equirec. bequired.
. o X ; Walidated. No cal Validatad. No cal
CCMOSAR Test Banch Vargion 3 ‘ Na Fequirec required.
Network Analyzer | 048 5 REPWRE | gN4gg152 0212013 02/2016
Calipers Carrera CALIPER-Q1 ‘202013 12,2016
Reference Probe Satimo EPG122 SN 18/11 “012013 1002014
NMu timeter Keithley 2000 1188656 “2/2013 1272016
I |
Signal Generater Aglient £4438C MY45070581 ‘212013 1272016
. Charactenzed pror te |Characterized prio’ to
Amplifier Asthercome ‘ SN 046 test. No cal required |fest No cal required
Power Meter HF E4418A US38261488 *212013 122016
Power Sensar HP ECP-E26A uUSari1B1460 ‘212013 122016
B P AR A Characierized prior to |Characterized prio'g
Dm:t'orn‘]”f’o"'plc' Narda 4216-20 01388 test. No cal recuired, [test No cal required
THripanatiine ant Conzrol Company 11-661-9 82012 8/2015

Page: 11411
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SAR Reference Dipole Calibration Report

Ref : ACR.240.4.14.5ATU.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

N %, ‘

T N S — T
% 7o [ACCREBITED)
TR R , s
l'l‘l. MR N b Tldde.

08/28/14

Stnmary;

I'his documer! peesents the mathod and resulis from an accredited SAR reference dipote calibearion
[ |

pertormed in SATIMO USA using the COMOSAR test bench. All calibration resuits are traceable
1o pationi | melrology mshituioes
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Checked by Jértme LU Product Manager | 8292014 )“5
Approved by Kim RUTKOWSKI Quality Manager 8:29/2014 Gom DAl

Issue

A

(

‘ustomer Name
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FLECTRONIC

Distribulion .

PRODLCT
TESTING

{SHENZHEN) Co..
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8292014 Initial release

IAd
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I INTRODUCTION

This document contuains a summary ol the requirements set forth hy the TEEF 1528, OET 65 Bulletin
(C and CEFIEC 62209 sandards tor reference dipoles used for SAR measurement svster validations
and the measurements that were oerformed to verify that the product complies with the fore

mertioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1900 MHz REFERENCE DIPOLE

Manufacturar Satimo =
| Madel SIDI9M

Serial Number | SN 0913 DIP1GY00-218

Product Condition (new ¢ used) Used T

A yearly calibration interval is recommended.

3 PRODLCT DESCRIPTION

3l GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are buill in uccordance (o the IEEE 1528, OET 65 Bulletin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR 1est bench
only,

ik e

Figure 1 - Safimo ( ()h()WR Validaion Dipole

Page: 4771
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4 MEASUREMENT METHOD
The [EEE 1528, OET 65 Buletin € und CLIIEC 62209 sturdards provide requirements fior
reference dipeles used lor system validation measurements,  The [ollowing measurements were
perfarmed to verify that the product complies with the fore mentioned 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 herrer. The retum loss measurement sha'l be performed against a liquid filled fat platom,
with the phantom constucted as vutlined in the fore mentioned stardards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Sud, 1328 and CELIEC 62209 standards specily the mechanical components and
dimensisong of the velidation dipoles, with the dimensions frequencey and phantom shell thickness
dependert. The COMOSAR test bench employs a 2 mm phuntom shell thickness therefore the
dipeles sood for use with tie COMOSAR tesr beneh comply with the requiraments set forth for a 2

tmum phantom shell Cuckness.

S MEASUREMENT LNCERTAINTY

All uncertainties hsted below represent gn expandad uncemainty expressaed ar approxinately the 95%
conlidence level using a coverage [actor of k 2. traceable w the Intermationally Aczepted Guides to
Measuremznt Uncertainry.

5.1 RETURN LOSS

[ullowing unverluinties apply ¢ return loss megsurement:
The following uncerluinties apply we the return loss measurement

Frequency band Expuanded Uncertainty on Return Loss

400-6000MFH2 { .1 dB

52 DIMENSION MEASUREMEN I

Ihe follewing uncertainties apply 1o the dimension measurements:

| Length (mm) Expanded Uncertainty on Length
| 3300 .08 mm

5231 VALIDATION MEASUREMENT
The guidelines outlined in the IEEE 1528, OLT 65 Bulletin C. CENELEC ENSG361 and CELIEC
62209 stendards were followec o gencrate the  measurerient  uncerlainty  for  validation
tneasurements,

Scan Yolume Expanded Uncertainty
g 3%
10g 261 %

, )
P 54

wo i o
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE [N [ICAD LIQUID

&80

ase

0 1840

*
v

e

Froquancy Mz

1880

0 1520 I 1960 15N

Frequency (Mllz)

Return Loss (dB)

190

)

-23.44

.20

.2 RETURN TOSS AND IMPEDANCE [N BODY LIQULIL

.dB

AR R 1L A11 4

Frequaney, M2

1280

Frequency (Mlz)

Return Loss (dB)

WO 1E0 S0 e 1920
| | y

1
|
|

Requiremen((_dB)—l ) Impedance

2000

5408210

g Requirement (dB)

Impedance

1904 -27.36 =20 SIT0 440
3 MECHANICAL DIMENSIONS
Frequency Mz Lmm hmm dmm
required measJared required Measurad required measured
300 RVIUE S B 250041 % §.35 11 %,
451 250021 % Sr RS BN LELEIR )
0 160 z1%. 00=1 % Ga11 %
335 pLANILES B EEA R B 15:=1%.
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300 WM E B3341%. 364 4.
1450 23115 I s LGEl.
1L 50.5 42 %, 500 L% 36-1% |
1640 0% mIa% | 16=1%
' 75.2:.1%. Q20:1% 14=1%
2.0-1% AL T=1% 15=1% ¥
~a00 PSS 15+1%  Pas
2950 3L11%,
T zom 364N
2100 T aEH % |
7300 36%
a0 316+ K
2600 T 31621%
3C00 I16-1%
3500 16-1%
T \ 146218 |

7 VALIDATION MEASUREMENT

e ILELE Std, 1528, OF1 63 Bulletin € and CEFIEC 62209 stundurds state that the system
yalidation measurements must be pertormed using a reference dipole meeting the fore menticned
rerur loss and mechanica’ dimension requirements, The vaidation measurernent must be performed
ugainst & liquid filled fiat phantomm, with the phantem constructed as cutlined in the fore mentioned
standards.  Per the standacds, the dipole shall be pesitivned below the botom of the phantum, with
the dipole lenath centered and parallel to the Jongest dimension of the Mat phantam, with the top
surface of the dipels at the describad distance from the bottom surface of the phantem.

71 HEAD LIQUID MEASUREMENT

H‘e:::f:nw Relgtine permittivity (¢,') Conductivity (o} 5/m
A requirad measured recuired measured
30 45345 08745 % i
450 23Llh% v-v(l.!'.'.‘ ELR S
Ml a1945% QES 2L %
035 AL515'% 00K
| U558 % LIS ]
wWs==% 170-53%
i 1200 a0d=5% 1235
[ L340 4.7 =5 % 131 .t;x_ [ =
e 1752 | 40120 % 13715 %
1300 045 % 14D 5K
1900 -‘JJE 5% PASS 14015 '% FASE
14450 —TD 5% 11025 %
2000 LU0 1:::t— LA 5%

o rw wihowt e s
Ao for a8
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2100 3845% I 14%45%
2300 13515 % I LET5 %
450 3.2 ’5""1’ Zif | Len=%
2hll S0 % | 1s=%
300¢ 1546 % 2403 % |
3500 YRS LY 281=%

72 SAR MEASUREMENT RESULT WITILHEAD LIQUID

e IEEE Sul. 1528 and CLEIEC 62209 standlards state that the system validation measurements
should prdduce the SAR wvalues shawn helow [for phantom thickness of 2 mm). within the
uncertainty for the system validation. ALl SAR volues are nomalized o | W fervard power, In
bruckel. the measured SAR ic given with the used input power,

S
Plussitor
Pratie
Liquid_
D stans betwasa dipole ceater and Tiquid
| Arca sean resotution
[ Zoon Scan Resalution
Freauercy
Input poswer

OPFNSAR Vi
SN W9 SANTI

de~Emrvds=8mm

A -Smrvds—-§ond =S e
1400 M
20 di3m

Liquid Tempervare 214C
Lob Temperarue B 21.5C
| ah Humidite 15 %
et 12 $AR [W/kgAV) 10 g SAR (W g/ W)
required [ megsared required measured
360 2.85 BETE
s 450 ‘ 3.6 '
Tl 445 | RO
815 56 [ 527
L1 108 I 4 0.35
145¢ 28 1€
e 15CC 30.5 i 162
1640 342 13.4
1750 3k 18.2
18CC 384 20
1) meo M 203714040 2.5 20E2(2.16)
1550 aUn 26.9
20C0 aa 8%
2100 236 ne |
20 48.! 231

S AT

i is a1

Hhe oy

ISR I iAo oA g e
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524 k2]

533 22,1
1000 a3.8 25,7
KEH] 6.1 5

73 BODY LIQUID MEASUREMENT

30U
450

F
'";':IT"" Relative permittivity (5,’| Conductivity (1) S/m
A &
required measured required measurad
150 51.5 25 % 04D

SR245 %

Sbtis

091 +5 %

08315 %

09625 %

097455

1O% 1 %

750 5545 %
833 55.245%
Q00 3501258
915

1450
L610

106 +5 %

13015%

1 800}

14045 %

PASS

1200

2000 S135% |
2100 5325%
2450 SLIS%
2600 51L5=5%

UOU
3300
5200

5300

S20-5%,

2I305%

£30+0%

L5 L0%

5400

B A L

552410%
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1.4

Snftware
Prantone

00

AH=1U %

S600

3T H0%

a55 210 %

5800 |

ARZAIC R ARUDLID%

SAR MEASLUREMENT RESULT WITI BODY LIQUIL

IFrabe

|iguid

[ OPENSAR V4

SN 20k SAMTY

1)istance bes
Arca se resa’
Scan R

Lrequenay

en i le weater aid liquid

wrian

ix=Smmvdy-8mn

gt novver

Ligquid Temaer

Lab Temp
Lab Hlumidi

elution xSy Knvdz—3mm
1510 MH 2
20 LHm ]
e : : — _—
213
5%
":‘,f_“"“ 1§ SAR [W/ig/w) 10  SAR (W/kg/W)
V=7
measured measured
1000 40.81 14 08! | 21210212

Pt~y

o A

I s W

L e il
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8§ LIST OF EQUIPMENT
a e
(] }
; Equip I‘aﬂugﬂugr | (‘urrent l’txl Gmfhuﬁm
unin:x n ®
= 1 . on n 'ﬁ \! (Elibmnon»ﬂale' ¢ Date @ ¥
o1 AN C & Vaidated. Nocal \'ahdated. No cal
SAM Phantom Satme SN-20/0&-SAMT required, equired
= S o~
COMOSAR Tes! Bench Versier 3 NA FENG N aidated. ~No'-cal
required required.
o <, g
Network Analyzer | " 00° 2 SEWAT T snio0132 022013 0212016
Calipers Camrara CALIPER-I 1272013 122016
Referznce Probe Satimo EPG12Z SN 18111 02013 102014
Multimeater Keithley 2000 1188€56 122013 1212016
Signal Generator Agllent 44380 NIYLE0705 7 1272013 12/2016
- ] . Characterized orior to Characterized prier to
vyl < 8
Amplfier Aethsrccmm SN 048 test No calrequ red. 1esl. No cal requined
Power Meter HP E4413A U82a2561498 122013 12/12016
Powe Sensor HP ECP-F28A US37151460 122013 1202016
TRt y PO Characterized peiar to|Charactarized prior 1o
Directions| Coupler Narda 4216-20 01385 fest No cal required. |tes!, No cal required
Temperaturs and D : 3 PhE
Humidity Sensor Contral Cempany 11 661 & RI2C42 82015
P F1:07

herwin

e

v onl o e Wi wryien e

¢ s
ooamheiod ‘L'\; “

VR Y

SN,
AV
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-*v'; & ¥ “\. hex s : = I . o
=y R _ 0 3 <, b
®

'CIC SOUTHERN ELECTRONIC PRODUCT

o TESTING (SHENZHEN) CO., LTD
I & I | ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
b TOWN

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

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

Calgrarar GORI wilenadl

08/28/14

Suammary:

Phis docament presents e methaod and results from: an aceredited SAR referznce dipole calibrtion
performed in SATIMO USA vsing the COMOSAR rest beneh.  All calibration results are waccable

Lt national metrology institutions

CCIC-SET/T-I (00) Page 98 of 129




Report No. SET2015-08377

[

SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT Rl AUR 240 6 14 SATULA

Prepared by

Name

Jérome LUC

Iasue

Checked by

Approved by

Jérome LUIC

Function Date Sivmature

Praduct Manuger 829:2014

Product Manager 8/29:2014

Kim RUTKOWSK]

Distribution

Date

Quality Manager 829:2014 R 8o 0 LT

Customer Name
CCIC SOUTHERN
ELECTRONIC
PRODUCT
TESTING
(SIHHENZIIEN) Co.,
Ltd

Modifications

A

8:29:2014

Initial release

FAlr dovnoseng sial wer e o oprodannd

2A00r i

i e Winheses Ve e e Gl of SATTME)

CCIC-SET/T-I (00)

Page 99 of 129




Report No. SET2015-08377

|

SAR REFERENCE DIPOLE CALIBRATION REPORT

SATIMO

Ref ACR 2000 148581 4

rJ

4

TABLE OF CONTENTS

L s B e S e POt g e g O T S TRy o e Ao O 4
T 1 L R vy e i e T T YT 4
| 10 (1168 BTy o) | e R R R RS B R R LA O B Sy 4
al Gereral Inlormation 4
Measurermene MO . A S s R S NS
1.1 Return Loss Requirements — 3
4.2 Mechanical Reguirermenls 3
Measurement: U RCeITAIITY & o icimsmiisnssvosiansssidias s ariens s asisbis o saedinsimissosmisy
3.1 Return Loss 3
52 Dimension Measurement 3
53 Validation Measurement 3
Calibration Measurement ResultS . c....commiiiiiiinimisioiasieeesresssesasasmeesssssssseseseses 6
6,1 Return [oss and Impedanee ITn Heud Liquid 6
6.2 Return Tass and Impedance In Body Tiguid 6
6.3 Mechanical Dimensions 6
VA0 TCESITOTIICIIE v ouunssassysnsss fossatbusmnass 5o sAve A Ak A5 H GRS Fa s SRR AER S ¥
7.1 Head Liguid Measurement 7
7.2 SAR Measurement Result With Head Liguid 8
%3 Baody Liguid Measurement Y
74 SAR Measurement Result With Body Liquid 10
LSt O BAUIPIIBINE. ... . s ciiasee cxiisince dionsontiminssnisssnssisiivasahaine saskhine i b asopsios s aNpiv Lo I
Page: 3741
z -.\." arcennd 2hali mar &e PPN, Rcer i gkt ar i rae. Wl U it qufinel 6f S ATV

CCIC-SET/T-I (00)

Page 100 of 129




Report No. SET2015-08377

SAR REFERENCE DIPOLE CALIBRATION REPORT Il ACR 2405 4 SATU.A

|

SATIMO

1 INTRODUCTION

This document contains a suaunary of the requirements set forch by the [EEE 1328, OET 65 Bulletin
C and CEFIEC 62209 standards for refercnee dipoles used for SAR measurcment syslem validations
and the measurements that were performed w versily that the product complies with the fore

menlioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type | COMOSAR 2450 MI1~ REFERENCE DIPOLE
Manutacturer 1 Satimo
Model | S1D2450)
Serial Numher [ SN 09713 DIP2GE3-220

Product Condition (new / used) | Used
A yearly calibration interval is recommended

3 PRODUCT DESCRIPTION

3] GENCRATL INTORMATION

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

el R LR R E R
Figare | - Satimo COMOSAR Validation Dipnle

Peagas 4400
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4 MEASUREMENT METHOD

The IEEE 1528, OET 63 Bulletin C and CELTEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measuremenls were
performed to verify that the product complies with the [ore 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 flled flat phantom,
with the phantom constucted us outlined in the fore mentivned standunds,

4.2 MECHANICAL REQUIREMENTS

The IEEE Swl 1328 and CELIEC 62209 standards specify the mechanical components and
dimensions ol the validation dipoles, wita the dimensions frequency and phantom sacll thickness
dependent. The COMOSAR test beneh employs a2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test hench comply with the requirements set lorth for a 2
mm phantom shell thickness.

3 MEASUREMENT UNCERTAINTY

Al uncertaintics listed below represent an expanded unceraingy expressed at approximately the 95%
confidence level using a coverage factor o'k 2. traceable 1o the Internationally Accepted Guides 1o
Mensuremen! Uncertainty,

S.1 RETURN LOSS

The following uncertainties apply o the return loss measurement:

Frequeney band Fxpanded Uncertainty on Return Loss

400-6000M 117 L1 dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply w e dimension messwements.

| Length (mm) Expanded Uncertainty on Length

3- 300 (.05 mm

53 VALIDATION MEASUREMENT

‘The guidelines outlined in the IEEE 1528, OET 65 Bulletin €, CENELEC EN3N361 and CELTEC
62209 standards were  followed 1o generate the messurement  uncertainty  lor  validation

measurements,
] Scan Volnme Expanded Uncertainty
? Ta 303 %
10g 201 %

Page: 5:1
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6 CALIBRATION MEASUREMENT RESULTS

i1 RETHRN LOSS AN IMPEDANCE IN TTEAD LIOTITD

Frequancy Mz
W AH0 420 2440 Hev 248 BW

| Frequency (.‘«ﬂ!‘(j 7_7RI;‘lll'rlrlii.:(}'jﬂilln_}i_7 i qulgir—cnwr.:t (dB) Impedance
2450) -27.50 -20 51.70+38j0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frecuancy, MMz J
2380 2380 J4D0 M0 240 2GED 4RD 2500 2FOD x5n

Frequency (MHz) Rerurn Loss (dB) Requirement (dB) | Impedance
2450 -27.56 -20 S43Q+09i0

6.3 MLOCHANICAL DIMENSIONS

Frequency MHz Lmm hmm dmm |
required measured required measured required measured
30 420.0z1%. 250021 %. £A511%
450 290.2z1%. 1667 =1 %. EA511 %
750 176.0=z1%. 100C =1 %, 63511 5%
815 16101 %, G9.311% 3.6 114,

VCage; 6511
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ara 149011 %, 83.3 21%. 3641%
1450 85.1=1%. 51721%, 3641 %
1503 U5=1%, L0.0+1 %. 164+ %
1640 M0 =1% 447 115, 364 %
1750 "%, 42311 %, 2611 %
W0y | ma-s. 41711 %, 1611%
1900 [ [TLEHES BN A5.5 101 %. 36 %
1954 663 1%, 305 L1 %, 1611 % B
2000 TIETY 37551 %, 3681% |
ZIUJ_ 610 1%, 35751 %. ETR S S
2300 4 1%, 32511 %. 10611 % | N
2454 | st5aw, pass 30451 %. PASS 3641% ‘\ PASS
2500 - 484 1%, ‘ Z8.3 51 %. ENTRR S ‘
3000 414 1%, 25.0 11 %, 1611 %
3600 17,041 %, 26.4£1%, 3611%
I 14,01 %, 264 11 %, 3611 %

7 YALIDATION MEASUREMENT

The ICEE Std, 1528, OET 65 Bulletin € and CEFIEC 62209 standards 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
surface ol the dipole at the described distance Trom the bottom swrface of the phantom.

7.1 HEAD LIQUID MEASUREMEN

Fre: ;:znw Relative permittivity {5’} Conductivity (o) S/m
required measured required measured
300 35,319 % SETRLY
350 43515 % 08715 %
250 1515 % 0.89 15 % -
Y3, A1 h K 00 15 ¥
J0u 41545 % 097 %
1430 A05 45 ¥ 1.20 45 %
T A4 15 K 12315 %
T 40315 % 13115%
1730 40115% 13715%
1800 40015 % 14015 %
1800 40015 % 14015 %
1850 40.045% 14015 %
2000 40.0 15 % LA015 %
Paye; 11

Yiiis aexnmend st ol be rpranayal exoep i N e i oxen! witkesst e wnies aervoaad g 547150
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Soflwire
Phanton
Prohe
Liguic

Freqaency
Inpar power

Lab Temperature
Lal Tlumidiny

Distance between dipole center and liquid
Area sean resolution
Zoon Sean Resolution

Liguid Temperature

VALK UL RN G S P S |

2100 3EE=5H 145945%

2307 355-5% 16745

2457 36 0 -6 PASS 18045 % FASS
2600 3BU=SB 19625

3007 L5 280454, ‘
3507 09-5% 201 459 }

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The TEEF Sid. 1528 and CELTEC 62209 siandards state that the system validation measurements

OPENSAR V4
SN 20:09 SAMTI
SN IR EPGI2E

100 2
dx=Rmm:dy=8mm

| 2450 Mz
| 20 <Bm

Head Liquid Values: eps’ - 390 sigrra s 177

dy=Bmmidy=8m:dz=Smm

-

should produce the SAR values shown belwwy (lor phantom thickness of 2 mm), within the
uncerlainly for the system validation.  All SAR values are normalized o 1 W lorward power. Tn
hracker. the measured SAR is given with the used input power.

[215¢
21°C
13 %
m’:“:;“" 1 g SAR (W/kg/W) 10 g SAR (W/kg/W]
required [ meesurer required measured

200 225 1.94
450 458 106
750 pas | 5%
83t 956 | [ em
500 10.9 | s
1450 29 | 16 '
1500 05 168
1640 34.2 184
1750 36.4 193
1800 38.4 201
1500 39.7 205
1950 05 20.5
2000 aiz 221
2100 236 2.9
200 8.7 ' 2.3

P:.‘}".‘.' &N

TR O WO TR RN ool gf SA YL
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23.7712.38|

2450 52.4 £3.60(5.35) e
2600 553 246
3020 538 5.7
3520 §7.1 B iS

¥

— e T Ve u 2 % ,].. 1
BODY LIQUID MEASUREMENT
Fre:::znw Ralative permittivity {c,’) Conductivity (0) §/m
required measured required meusﬁred_
S0 61915% 08015 %
3 G8.215% 0.9215% —
450 56.715% 09415%
7540 55515 % 0.9615%
R35 65,2 15% .47 15 % |
900 55.015 % 1.0515%
vls 55.015% 1065 %
1454 54.015% 1.3015%
1610 53E45% 14045%
1800 53.345% 1.5245%
1K) 533254 1.5245%
20K} 53345% 15245%
2100 53.245% 1.6245%
2450 52745% | pass 19525% |  PASS
200K} 52545% 21635 %
3000 52.045% 27345 %
3500 51.145% 33135%
520K 430:10% 530210 %
5306 183=10% 542 =10 %
5400 87210% | 553:10%
Page: 9701
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5300 436 £10%
3600 43510 %
3800 432 £10 %

74 SAR MEASUREMENT RESLILT W

Probe
Ligud
Distanice between dipale center and liquid

" ’

J resnlutian
Zoon Scan Resolusion

Freguency
Inpul power

Liguid “emperature

Lab Tempertture

Lab Hinidity

600 £10 %

[TH BODY LIQUID

OPENSAR V4

SN 2009 SAMTI

SN IR EPGE22

Body Liquid Values: eps’ : 53.0 sigma : 1.93
10.0 mm
dx=8mm/dy=8mm
dx=8mm/dy=8m:dz=Smm
2450 MHz.

20 dBm

21°C

21:7C

45 %

F
w?;:imv 1 SAR (W/kg/w| 10 g SAR {W/kg/ W)
i
measured measured
2450 52,66 (5.27| 23 73(2.37|

Lad

4 5

420~ ~
s i.4. H P
3 60 B!
\ ! |
: !
-+ ¥
A | \r—.. i 1
) 2 [0 IR I 0 A~ B A S
2wl

They dszzanent sl s ceproaed, ¥

s of SA TG0,
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8 LIST OF EQUIPMENT

I 2 e
01 sp..e..g l\jll\mﬁfcﬁl!ri ; &mﬁam NG x:: hg,gmi b: Next: Gahtr;?x;
SAM Phantom Saimo SN-20/09-SAMT 1 :‘::gf:sd el :‘:"3?;3" '\j° el

COMOSAR TestBanch  Version 3 NA :‘e‘f]':j"fe‘z" NGt g"\j’ife'gd‘ L
Network Analyzer Fhds Z& f;hwa" SN100132 022013 02/2016
Calipers Carvera CALPERO1 | 122013 1212016
Refeerce Probe Safimo EPG122 SN 18'11 1012013 10/2014
Mult meter Keithley 2000 1188656 | 1212013 1272018
Signal Generator Agitert E4438C MY490705861 122013 12/2018

apter | naveronm | swuae_|Gareceried et Chasteraes
Power Meter HP E4418A US38261458 1212013 1212018
Power Sensor HP ECF-E26A US371B7460 122013 1212016

Directional Couper | Narda 4216-20 01386 fg;f_’aﬁfgl"fe‘q’ﬂﬁw ih‘t"a;f:zfigm_:g"
e Soraar | Control Company 116619 82012 82015

sIus Aasumens shal aa 6o neps fl.nl’ LN

|(lll O N DAY, wWncu e i

prava! af SATIHAD,

CCIC-SET/T-I (00)

Page 108 of 129




)

CIC
v Report No. SET2015-08377

Probe Calibration Ceriticate

SATIMO

Tho misrswave viskon campany

COMOSAR E-Field Probe Calibration Report

Ref : ACR.155.1.14.SATU.A

SHENZHEN BALUN TECHNOLOGY Co.,Ltd.
BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,

NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 27/14 EPG210

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

~ //’}
/.=
\ ({ f\ =
/BN 3
14 ANS
4, II\\V"‘

“r~\ [AccREDITED

"'uln\"." o

05/16/2014

Liss

Summanry:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Ficld
Probe calibration performed in SATIMO USA uzing the CALISAR f CALIBAIR teat beneh, for uac
with a SATIMO COMOSAR system only. All calibvation results are traceable o national
metrolozy institutions.
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Preparea by : Jérome LUC Product Manager 6/4/2014 =
-
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Checked by : Jérome LUC [*roduct Manager 6420114 =z =
. g s 214/ / e v/

Approved by - Kim RUTKOWSKI Quality Manager 6/4/2014 foms AULtAsd

Customer Naine

ChangNing
(Shenzhen)
Electronics Ca.,
Ltd.

Disiribintior .
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| DEVICE UNDER TEST

Device Under Test

Device Type [ COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model B SSE2 =
Serial Number SN 27/14 EPG210
Product Condition (new / nsed) New
Frequency Range of Probe 0.5 GHz-6GHz = =
Resistance of Three Dipoles at Connector Dipole 1: R1=0.197 MQ

Dipole 2: R2=0.220 MQ

Dipole 3: R3=0.241 MQ

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

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

Figure 1 — Satimo COMOSAR Dosimetric E field Dipole

Probe Length 330 mm 1
Length of [ndividual Dipoles 2 mm |
Maximum external diameter 8 mm

Probe Tip External Diameter 2.5 mm |
Distarce between dipoles / probe extremity | 1 mm \

3 MEASUREMENT METHOD

The IEEE 1528. OET A5 Bulletin C, CENEILEC ENS0361 and CEVIEC 62209 standards provide
recommended practices for the probe calibretions, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed 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 0.01 W/kg to 100W/kg.

Page: 4710
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32 SENSITIVITY

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

33 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measuremant set up as used for the linearity
measurement. The required lower detection Tt is 10 mW/kg.

34 ISQTROPY

The axial isotropy was evaluated by exposing “he probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test cenfiguration 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 felds [rom 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°).

35 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
efTect, 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 18 measured and
compared to the analytical value at the surlace.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the [EEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to gencrate the measurement uncertainty associated with an [-field
probe czlibration using the waveguide technique. All uncertzinties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the [nternationally Accepted Guides to Measwement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide

Uncertainty Probability . Standard

| 2 & : <
FERORSDORGES value (%) | Distribution Diviwr: 9 Uncertainty (%)
Incident cr forward power 2.00% Rectangular v(j | | 1.732%
Roflected power 3.0024 Rectangular J’_—l- | 1 1.7329%
Liquid conductivity 5.00%% Rectangnlar \,"3_ | I 2.887%
Liquid permittivity 4.00% Rectangular NEY I 2.309%
=~ I

Field homogeneity 3.0076 Rectangular ‘5 I | 1.732%
Fiekd probe positioning 5.00%4 Reciangular J3— | 1 2 887%
Field probe linearity 3.00% Rectangular NE) | | 1.732%

Page: 3/10
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Comblned standard uncertalnty 5.831%

Expanded uncertainty
95 % confidence level k=2

12.0%

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature | 21°C ——
Lab Temperature 121°C
LLab Humidity 45 %

5.1  SENSITIVITY IN AIR

Normx dipole | Nommy dipale | Normz dipole
L (Vi V/‘m}"_] 2 (WV/Nm)™) | 3 (uvAY/m)*)
0,44 0.54 0.52

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
90 90 90

i J

Calibration curves ei=[{V) (i=1,2.3) allow to ottain H-field value using the formula:

E=JE}+E}+E;}

Calibration curves

= 600~ —
oola
= e S
w ‘ / ocls 3
208 f
[
1-f .
000 002 004 008 008 010 D012 014015

Vokage [¥]
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52 LINEARITY

Linearity

0.75

[RAN N
e

pralas 2aley or

0.00- Liaslag aulay oLy [
A Ll e il b g el oI RE A EEA SIS o2,

¥

Lineanty Crror (D)

E Field (V/m)

Linearity:0+f-1.25% [+{-0.05dB)

50 100 150 200 250 300 350 400 450 489

LOWER DETECTION LIMIT: TmW/kg

Pagra: 10

53 SENSITIVITY IN LIQUID
Liquid | Frequency Permiltivity Epsilon (S/m) ConvF
(MEz 1/
100MHz)
HL450 | 450 43.02 0.85
_ BL4SO | 430 57.52 0.96

HL750 | 750 4210 038 N

BL750 | 730 5479 | 096 |

HL850 833 43.03 0.87

BL850 833 §3.35 0.96

HLI0D 500 42.2% 0.96

BLY0O ] 56.82 1.06

~ HLISOO 1800 40.93 1.36

BLIROO | 1800 52,57 1.47

HL 1904 1900 40.92 1.45

BL 1900 1900 53.60 1.52

T11.2004 2000 39.36 1.44

BL200( 2000 52.17 1.33

L2450 2450 39.12 1.78

BL2450 2450 52.17 1.90

HL2600 2600 2846 1.92 3.
BL260¢C | 2600 | 5176 2.19 26.60
~HL5200 5200 36.47 4.91 22.36
BL5200 5200 51.18 4.84 2218 |
HL5400 5400 36.83 5.02 25.03
BL5400 5400 48.35 5.81 2647
HLS500 5600 35.39 5.49 24.32
BLS6DU 5600 49.03 6.17 25.56
HL5800 5300 3491 5.76 22.50
BL3SO0 5800 4718 6.32 23.20

Thes docrmnent stall nat be repradiced, except i fdll or n part, without the weisten approvad of SATIMO,
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SATIMO

6 LIST OF EQUIPMENT

Equipment Summary Sheet

Sensor

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ~ 7| Calibration Date Date
; i \Validated. No cal Validated, No cal
Flat Phantom Satimo SN-20/09-SAM71 equired, fequired. 7
3 ; Validated. No cal Validated. No cal
COMOSAR Test Bench|  Version 3 NA vatuired botniitodt [
Network Analyzer | RMO9e % Sehwarz | gnq00132 02/2013 02/2016
3 e -~a |Charasterized prior to|Charactenzed prior to
Refererce Probe Satimo EP 84 SN 37/08 test. Mo cal required. |test No cal required.
Multmeter Keithley 2000 1188656 12/2013 12,2016
Signal Generator Agilent E4438C MY49070581 1272013 1212016
o B Characterized prior to Characterized prior to
Amipies SREIREOIN SN040 test. No cal required. [test. No cal required.
Power Meter HP E4418A US38261498 12/2013 1212016
Power Sensor HP ECP-E26A US37181460 12/2013 ‘ 122016
- > Characterized prior to |Characterized prior to
Directional Coupler Narda 4218-20 01386 test. No cal required. [test. No cal required.
: ; Nalidared. Mo cal Validated. No cal
P T.158. (s
Wavaguide Mega Industries | 069Y7T-158-13-712 ‘required required .
; i : Validared. Nocal  Malidated. No cal
Waveguide Transition !{ega Industries | 069Y7-158-13-701 Foquired, frequ:red.
: o ; e Validaled. No cal Validated No cal
Wavaguide Termination| Mega Industries | 069Y -158-13;7701 required 4 required
Temperature [ Humidly| ¢ ;001 company 11-661-9 812012 82015

Paage: 10400
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SID750 Dipole Calibration Ceriticate

SATIMO

The mlarewires waon campany

SAR Reference Dipole Calibration Report

Ref: ACR.219.3.13.SATU.A

SHENZHEN BALUN TECHNOLOGY CO., LTD.

BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD, NANSHAN DISTRICT,
SHENZHEN, GUANGDONG PROVINCE, 518055 P. R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: SN 25/13 DIP 0G750-253

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

-&:cng !..lr!:

Caibranos CERT Rl o

17/08/2014

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench, All calibration results are traceable
to national metrology institutions,
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Prepared by Jévdme LUC Product Manager 817/2014 r;'}f:r:
Checked by : Jérome LUC Product Manager | 8/17/2014 I
Approved by : Kim RUTKOWSKI Quality Manager BITE014 | Atihadh

Customer Name

Shenzhen Balun
Distribution : Technology
Co,, Lid.
Issne Deife Modifications
B A &81772014 [nitial release
Pege: 210
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SATIMOD

1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528, OET 65 Bulletin
C and CEIVIEC 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 750 MHz REFERENCE DIPOLE |
| Manufacturer Satimo
| Model | SID750 -

Serial Number SN 25/13 DIP 0G750-253

Product Condition (new / used) | New - J

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the [EEE 1528, OET 63 Bulletin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR test bench

only.

Figure 1 — Satimo COMOSAR Validation Dipole

Page: 4/10
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEIIEC 62209 standards provide requirements tor
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 CELIIEC 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 Internationally 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

400-6000MHz T o 0.1dB

5.2 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
r? 7 Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

L

53 VALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1528, OET 65 Bulletin C. CENELEC EN50361 and CEVIEC
62209 standards were followed 10 generate the measurement uncertainty for validation measurements.
Secan Volume Expanded Uncertainty

g 203 %
10g 20.1 %

Page: 310

hiz docment shail nov be repraduced, except tn full or in part, withous the vritten approval of SATIMO.
The infaeaation contaimed havein is 1o be swed only for the purpose for wirkch it 15 submisted and is aot to
B released i whale ar pars withow! writien apuaroved of SATIMO.

CCIC-SET/T-I (00) Page 124 of 129




\-/ Report No. SET2015-08377

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR219.3.13 SATU A
SATIMO

6 CALIBRATION MEASUREMENT RES

ULTS

6.1 RETURN LOSS

$11, 4B

0
75
5
' Freauency (l\_'"'iL) Return Loss (dB) chuircmcnt (dB)
I 750 ) -22.36 -20
6.2 MECHANICAL DIMENSIONS
Frequency MHz L mm . hmm d mm ]
required measured required measured required measured
300 4200 +1% 250.0 41 % £.35 £1 % )
450 | 20081% | 166.7 1 % 635¢1% |
750 1760+1%. |  PASS 100.0 21 % PASS 6.35 £1 %. PASS
835 | 161081% | 89.8 +1 %, YT
900 149041 %  833+1%. 3.61%
g 1350 89.121% S17+1%, | BT ‘
1500 80.5 21 %. s00£1% | 0 | 364% '
1640 79.0 £1 % 45.7 1 %. 3.641 %
%0 | 75221% 42941 %, 31641 %.
a 1800 72,041 %. ' 41.7 41 %, 3641 %
1300 1 esosin | 395 +1 % 3641 % 1
1950 6631%. | ' 38.5 +1 % 3641 %
2000 = 64,5 £1 %, ' i 37.5 +1 %. 3.6+1%
| 2100 51.0+1 % ' 35.7 +1%. 361 %
2300 55541 % 7 32641 % 1641 %
2450 51.5+1 %. 30441 %, - 1641 %
2600 asa% | 28841 % 3.6 +1 %
000 | a415+1% 5041% ' 364 % |
i 3500 37.041 % 6441 % 361 %
' 3700 BT % 26.4 +1 %. 31621 %.

Page: /10
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7 VALIDATION MEASUREMENT

The [EEE 5td. 1528, OET 65 Bulletin C and CENIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return 10ss and mechantcal dimension requirements. The validation measurement must be performed
against a liquid filled lat 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
surlace of the dipole at the deseribed distance from the bottom surface of the phantom,

7.1 MEASUREMENT CONDITION

Software OPENSAR V4

Phantom SN 2009 SAMTI

Probe ) SN 1011 EPG122 .
Ligund ]In:'dd_[,_iq_uid "-"uﬂ,u.w' eps” : 42,4 sigma : (.88 i
Dristance between dipole center @nd liguid | 5.0 mim

Ared scan resolution

dx=8mm/dv=8mm

| Zoan Scan Resolition

dxe=Brm/dv=8m/dz=5mm

Frequency N 730 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature - 21°C
Lk Humidity B 4505
7.2 HEAD LIQUID MEASUREMENT
F":q":fz""‘ Relative permittivity (z,] Conductivity [} 5/m
required maasurad raquired | measured
300 45315 % 0BT 5%
450 | a3sasn | osTesx
?;:I | 41915 % PASS 089 +5% PASS
235 41545 % 050 +5% |
900 41.5 +5 % 097 £5 %
1450 40.5 +5 % 1.20+5 %
. 1500 40415 % 123 +5%
1540 40245 % 131+5%
1750 40,135 % 1.37+5%
1800 40015 % 140 £5 %
1900 40,015 % 140 £5 % |
1950 | 005 % 140 +5%
2000 40,045 % 140£5%
2100 EUEE SR ) L.49 £5 %
2300 3545 % 16T £5%
2450 D245 % 1.80 &5 %
2600 3045 % ) 196 £5 % o
£l el IES 5% I 240 85 %
3500 | 37aes% | 29185 %

Peygre: 70

Thiz docnmenl 3l mor b sepradaced sroapr i ell o G part, v B written oopeaval of 84 TIMO,
The imformation confaimed lerain 15 i b wsed ovly for the grerposs foe whicl i s svhmined and is mor jo
e redeosed o wiole or pars seddvant werien gppeoval of SATIM,

CCIC-SET/T-I (00) Page 126 of 129




Report No. SET2015-08377

SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Rel: ACR 219313

SATUA

Yy
/

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 1 W forward power. [n
bracket, the measured SAR is given with the used input power.

o rm 18 SAR (W/kg/W) 10 g SAR {W/kg/W)
required measured required measured
308 285 194
450 4.58 2.06 -
750 8,49 8.19(082) | 555 5.34{0.53)
835 9.56 6.22
l'..r,r‘; =5 6.99
29 16
| 0,5 I” 368 |
1640 34,2 18.4 |
1750 16.4 [ 193
1300 384 | 201
1300 39,7 205
1950 10,5 20.9 B =
2000 a11 211 =
2100 1356 219
2300 487 233
2450 524 24
, 2600 55.3 24.6 a
| 3000 638 257 |
3500 67.1 ETT

AN T P e AL

”‘\ Il
19
|
N | |
Bos N,
Bos
2 N
%08 = =
a4 b
N 5
02- ! "
0 NRUEBEBAZNEDD
Ziwed
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74 BODY MEASUREME

Prabe
Liquid

“Softw g = | (ii'L\]\'\R V4
Phantom SN SAM71

11 EPGL22

Body Liguid Values: eps” - 55

7 sigma : 0.96

Jistance between dipole center and liauid [5.0 mm

dx-8mm/dy=8mm

Ared scan resolutic
Zoon Scan Resolution
Frequency 750 MHz

20 dBm

Input power

dx=Smm/dy~8$m/dz=5mm

- 21°C
f 21°C
Lab Humidity 43 %

10 g SAR {W/kg/W)

—
":’::f""’ 1 g SAR [W/kg/W)
IHz ‘
‘ measured maeasured
750 8.21(0.32) 5.43{0.59)
Ik TR Ve g et =

i”‘ ICu

orneer

ZOws Coand

o Wiew ¥

IZ'\\ I
10-— — I
7 o8- !
3 \
:ﬁ'n. - B S .
~ |
o ] . -
iy
02+, i ] 1 o | '
- ‘ 10 12 1416 2 M4 % 2 R

Z o)
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8

LIST OF EQUIPMENT

Equipment Summary Sheeat

Referance Probe

Multimetear

Keithley 2000

Equipment Manufacturer / Current Next Calibration
Cat | i .
Description Muodel deatification No Calibration Date Date
SAM Phanto St i ] Walidated. Nocal  Walidated. Mo ea
antam atimo SN-20/08-54MT1 !required. bequire,
COMOSAR Test Bench Varsion 3 NA Walidated. Mo cal :*-.-’aliqated. Mo cal
required. requirad.
Network Analyzer | RNO08 gﬁ“h““ SN100132 02/2013 02/2016
Calipers Carrera CALIPER-M 12/2012 12205
Satimo EPG122 SN 18/11 | Characterized prior to| Characterized priar 1o

test. No cal required.

tast Mo cal required

1188656 1142012 1172015
Signal Genarator Agilent E4438C MY 48070581 1212012 122015
Amplifier Aethercomm SN 046 |Characterized prior to| Characterized prior to
|test. Mocal required. |test Mo cal requirsd
Power Mater HP Ed4184 538251498 112012 112015
Power Sansor HP ECP-E28A LIS37181450 1102012 1172015
Directional Coupl M i Characterized prior to| Characterized prior to
fena upier e 01385 test. Mo cal required. |test Mo cal required.
Temperatura and
Humidity Sensor Control Company 11-681-9 2013 205
Page: N0
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