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Probe Calibration Certificate

SATIMO

Thiz ELCroWwawe Visinn Comgsny

COMOSAR E-Field Probe Calibration Report

Eef: 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 NO.: SN 04/13 EP166

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

—
",,’f-f:_._‘\ = |[ACCREDITED

-

03/10/2015

SLirnarp:

This domment presents the method and results fiom an accredited COMOZAE Dosimetric E-Field
Probe calhrabon perfonned mm SATIMO US4 using the CALISAR FCALIBAIR testhench, foruse
with a SATIMG COMOSAER system only. Al calibrabon msults awe taceable to nabomal
metwlogy irs i tons.
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1 DEVICE UNDER TEST

Deavice Linder Toct

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model 88E5
Serial Number SN 04/13 EP166
Product Condition (new / used) Used
Frequency Range of Probe 0.7 GHz-3GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.231 MO
Dipole 2: R2=0.225 MO
Dipole 3: R3=0.228 MO

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENERAT INFORMA TION

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

= ¥
Figure 1 — Satima COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extremmty | 2.7 mm

3 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CEVIEC 62209 standards provide

recommended practices for the probe calibrations, including the performance charactensties 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 0.01W/ke to 100W/kg.

Poage: 9
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J2 SENSITIVITY

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

33 LOWIR DITECTION LIMIT

The lower detection limir was assessed using the same measurement set up as used for the linearity

¢
measurement. The required lower detection limit is 10 mWike
: o

The =xial 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 1sotropy is determined by inserting the probe in a thin plastic box filled
with tissuc-cquivalent 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°-3607).

3.5 BOUNDARY FFFECT

The boundary :ffeer is defined as the deviaion 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
¢ffect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe nommal 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 65 Bulletin C, CENELEC EN50351 and CELTEC
62207 standards were followed to generate the measurcment uncertainty associated with an E-ficld
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, traccable to the Intcrnati onally Accepted Guides to Mcasurement Uncerlainty.

Uncertainty analysis of the probe calibration in waveguide
Uncertainty Prohahility e . Standard
FRROR SOURCES value (%) | Distributim | " | Uncertainty (%)

Incidant or forward power 3.00% Rectangulzr \5 | 1 1.733%
Reflected power 3.00% Rectangulzr \5 | 1 1.732%
Liguid conductiv ty 5.00% Rectangulzr \.'5 | 1 2887
Liguid perrutiiviy 4.00% Rectangulzr \3 | 1 2.309%
Field homogeneity 3.00% Rectangulzr & 1 1.732%
Field probe positioning 5.00% Rectangulzr \E | 1 2.837%%
Fleld probe lineanty 3.00% Rlectanguler \;5 | 1 1.732%

Page: 50
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Combined standard uncertainty 5831%

Expanded uncertainty 12.0%
95 % confidence level k=2 ’

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humi dity 15 9%

5.1 SENSITIVITY IN AIR

Qle Nl’\f‘m‘? _“i“ﬂll‘ Nnm7 ;“ I’\IF
pyis RRLE BHEGARE LR

LNULIRELY

uV/(Vim)*) |2 (WV/(V/m)™) | 3 (uV/(Vim)*
8.57 4.83 7.15

DCP dipole 1 | DCF dipole 2 | DCP dipole 3
(mV) (mV) (mV)
92 20 5]

Calibration curves ei=f{V) (i=1,2,3) allow to obtain H-field value using the formula:

E=\E +E '+ Ef

Calibration curves

1025- —=
800 =
£ "
= 800 / Dipole 1
T 400 o Dipole 2
200 / Z
1-! .
0.0 01 0.2 0.3 04 0.5 06 07
Yaoltage V)
FPage: afe
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5.2 LINEARITY

Linearity
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E-Field [\//m]

Linearity Error [dB)

Linearity:l+/-1.55%% (+/-0.07dE)

53 SENSITIVITY IN LIQUID

Liguid Frequency Pettnithivity Epsilan (S/1m) ConwF

(MHz +/-

100K H=)
HLEs50 B35 4280 0&o 5H9
ELE50 235 5345 0.96 582
HL200 o0 42,47 0,96 534
BLS0O0D ano 5H.68 1.08 555
HL1800 1800 41.30 138 475
BL1&00 1200 53.27 1.51 4.94
HL1900 1900 41.09 142 2.25
BL1500 1900 54,20 1.54 5473
HLz000 2000 3972 143 481
BLZ00O0 2000 5300 1.53 495
HL2450 24510 39.05 1.77 493
BL2450 2450 52,98 1.53 509
HL2a00 2600 38.35 1.52 508
BL2A0O0 2600 51.82 2.19 522

LOWER DETECTION LIMIT: TmWkg

Paga: 719
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54 ISOTROPY

HL900 MHz
- Axial isotropy:

- Hemispheneal iselropy:

HL1300 MHz
- Axial isotropy:
- ITemispherical isotropy:
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

E quipment Manufacturer / Identification No Current Next Calibration
Description Model ’| Calibration Date Date
Flat Phantom S atimo SN-20/08-SaM71 | oidated. Nocal - WMalidated. - Ro - cal
equired. required.
COMOSAR Test Bench Version 3 A alidated. Ko cal alidated. Mo cal
equired. required.
Netwark Analyzer Rhndeg‘vi':hwarz SN100132 02/2013 022016
Feference Probe Satima EF 94 SN 37/08 1072014 10/2014%
Multimeter Keithley 2000 1188656 1242013 1202016
Signal Generatar Agilent E4438C MY 49070531 1242013 1202016
Arrlifier Aethercomm SN 046 Characterized prior to|Characterized prior to
H test. Mo cal required. {test. Mo cal reguired.
Fower Meter HF E44184 U538261458 1242013 1202016
Fower Sensar HPF ECP-EZBA US37181460 1242013 1202018
Directional Counler Narda 4216-20 01286 Characterized prior to | Characterized prior to
H test. Mo cal required. [test. Mo cal reguired.
. . alidated. Mo cal alidated. Mo cal
Waveguide Mega Industries 0By 7-168-13-712 equired, required.
Waveguide Transition | Mega Industries | DB9¥7-158-13-701 |/ 2ldated. No cal alidated. Mo cal
equired. required.
aveguide Termination| Mega Industries | 0B9Y7-158-13-701 alidated. No cal alidated. Mo cal
eguired. required.
Temper%ggesé:'“m'd'w Cantral Camparty 11-661-8 8/2013 8/2018

Page: 99
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COMOSAR E-Field Probe Calibration Report

Eef: ACE. 125 115 5ATT A

CCIC SOUTHERN ELECTRONIC PRODUCT

TESTING (SHENZHEN) CO., LTD

ELECTRONICTESTING BUILDING, SHAHE ROAD, XILI
TOWN

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

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERTAL NO.: SN 09/13 EP169

Calibrated at BIVG TS
2105 Barrett Park Dr. - Kenresaw, GA 30144

% 7—~>F [ACCREDITED

05/05/15

Srnrnop:

This domument presents the method and results fom an accredited COMOS AR Dosimetre E-Field
Probe calibration pefornmed in MWVG TS A using the CALIS AR f CALIBAIR test bernch, for use
with a COMOSAR system orly. Al calibration resalts are traceable to natiomal metmwlogy
ins it Hons.
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COMOSAR E-FIELD FROEE C ALIER ATION REFORT Fef: ACR.15.1 14.58TTLA
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COMOSAR E-FIELD PROEE C ALIERATION REFORT Ref: ACR.125.1 14.20TTLA

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PEOBE
Mlanufacturer LIV G
Ilodel SEES
Senial Mumber SMO%153EPL1AS
Product Condition {new ./ used) Jsed
Frequency Fange of Probe 0.7 GHz-3GH=
Resistance of Three Dipoles at Connector Dipole 1: R1=0232 102
Dipole 2 R2=0232 102
Dipole 3: R3=0.231 MO

A wearly calitration interval is reconmended.
2 FRODUCT DE SCRIPTION

21 GEMNERAL WFORMA TION

LW G s COROSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C and
CELIEC a2209 standards.

Figure 1 — A1 COMOSAR Daosimetric E flald Dipole

ProbeLength 330 mm
Length of Indiwvidual Dipdles 4.5 mm
IWlasdmum extemal diameter & rmum
Probe Tip External Diameter 5 mm
Distance between dipoles / probe esttremnity | 2.7 mem

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EMN30361 and CEVIEC 62209 standards provide
recornended practices for the probe calibrations, incduding the performance charactenstics of
irterest and methods by which to assess their affect. Al calibmtions f measurements performed meet

the fore mentioned standards.
3.1 LIMNEARITY

The evaluation of the linearity was done in free space using the wavegnide, performing a power
sweep to cover the SAR range 0.01W/ g to 100 g,

Page: 4/
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3.2 BENGITIVITY

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

3.3 LOWEER DETECTIONLIWIT

The lower detection imit was assessed using the same measurernent set up as used for the lineantsy
measwement. The required lower detection lirmdt iz 10 mW/ig

34 [BOTEOPY

The azzial isotropy was evaluated by exposing the probe to a reference wawve from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
wvalidations and checks. The probewas rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The herispherical isotropy 15 deternmined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic hox illaminated with the fields from a hal fwawve dipole.
The dipole is rotated about its ams (0°-1807 in 157 increments. At each step the probe is rotated
ahot its ass (0°-3607)

3.5 BOUNDARY FFFECT

The boundary effect 15 defined as the dewiation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented nommal to the interface. To ewvaluate this
effect, the Lquid filled flat phantom iz exzposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial awerage SAF. iz measured and
cotrpared to the analytical value at the surface.

4 MEASUREMENT UNCERT AINTY

The guidelines outlined in the IEEE 1538, OET 65 Bulletin C, CENELEC EN50361 and CEIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technigque All uncertainties listed below represent an
expanded uncettainty expressed at appro:dmately the 95% confidence level using a coverage factor
of k=1, traceahle to the Intemati onally Accepted Guides to Measurermnent Uncertainty.

Report No. SET2015-19706

Uncertaindy analysie of the prob e c alibration inwaregud e
Uncertainiy Prohahility .. . Standard
ERROR SOURCES value (%) Distrihution Divisor ci Une ity (%)
Incident cr forerard power 3000 Eectanglar -\."3_ 1 1.753%
Feflected powrer 3000 Eectanglar e -.,E— 1 1.753%
Liquid comductvity 5008 Eectanglar e \5— 1 2887
Liguid pemmuttvity 4 00 Fectanglar -\."3_— 1 2.309%
Field homogereity 3.0 Fectanglar VA 1 1.752%
Field probe positoning 5008 Eectanglar \E 1 2887
Page: 3%
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@
= COMOSAR E-FIELD FROBE CALIBRATION REFORT

Eef: ACE.125.1 14 5ATTT.A

Field probe linearity 3000 Fectangnlar \IIL_:IT 17553
Conh ined standard uncertainty L5831
Expanded uncertainty 1200

95% confidence level k= 2 ’

5 CALIBRATION MEASUREMENT RESULTS

Calibration P arameters

Liguid Temperatare a1°C
Lab Temperature a1°C
Lab Humi dity 45 %
51 SEMNSITIVITY M AR
Meartos dipole | Nomoy dipole | Honnz dipole
1WA oy | 2 QUA ey | 3 (UVAT )
.16 6.11 5.85
DCP dipole 1 | DCP dipole 2 | DCP dipale 3
(1) (1) (17}
95 211] a1

Calibration curwes ei=f7") (i=1,2,3) allow to obtain H-field walue using the forrmula:

E=JE*+E'+E’

Calibration curves

826~
L= "
|~ |
=T _}

EEIII- - —
£ "
= =T 4+
3 d0- — T
i A

20—

A
1=
0000050100 150,200, 250.300.350 400450 500 B5060056 072
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Lirearity Errar [dB]

COMOSAR E-FIELD FROBE CALIBRATION REFORT

Eef: ACE.125.1 14 5ATTTA

-0.50-

0.75-
-1.00-

LINEARITY

1.00-
0.75-

Linearity

0.50-

0.25-

01 00— bt o oottt

-0.25-

1] 50

100 150

200 250 300 350 400 4ED4E|!'I

E-Field [/m)

Linearity:0+-1.83% (+~0.08dE)

53 BENGITIWITY N LIOUID

Liquid Frequency Permittivity Epsilon {3 /m) ComeF
{(MHz= +/-
100RH =)
HL7?50 50 4185 0.20 538
EL?50 50 5628 0o 541
HL2200 2300 38795 1.64 475
ELZ300 2300 5166 1.77 493

LOWER DETECTION LINIT: FmWig
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COMOSAR E-FIELD FROBE CALIBRATION REFORT

Eef: ACE.125.1.14.5ATTTA

54 [EOTEOPY

HL 750 MHz
- Asial isotropy:

- Herri sphierical isatropy

.-"‘-

0.04 dB
0.07 db

IBolEy Cuns

=
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C OMOSAR E-FIELD FROEBE C ALIBRATION REFORT Fef: ACR.145.1 14.5ATTLA

6 LIST OFEQUIPMENT

Equipment Summary Sheet
Equip ment Mamufacturer / . . Current Next Calibration
qupme Identification No. .
Description hodel Calibration Date Date
Flat P hartam (e SN-20Mma-Sam7y |Lodated. No cal alidsted. Mo cal
eguired. eqLired.
. alidated. Mo cal alidated. Mo  cal
COMOSAR Test Bench “ersion 3 [ Eouited. enuired.
Netnark Analyzer | FP00E g‘vi':hmrz SH1 001 32 022013 0212016
Feference Probe Rve EP 94 Sh 37105 1002014 1002015
I Liltim eter Heithley 2000 1158656 1202013 1212016
Signal Generator Agilent E4438C W 49070551 1202013 1212016
e Characterized prior to [Characterzed prior to
Am plifier Asthercomm SH 048 test. Mo cal required. [test. Mo cal required.
Power M eter HF Ed44154 1538261 495 1202013 1212016
P ower Sensor HPF ECP-E2E& U=37181460 1252013 1212016
. . Characterized prior to [Characterzed prior to
Directional & oupler Marda 4216-20 01386 tezt. Mo cal required. [test. Mo cal reguired.
) . alidated. Mo cal alidated. Mo cal
Waveguide Mega Industries O69%7F-158-13-712 equired. enjuired.
Wiaveguide Transition | Mega Industries | 0B9Y7-155-13.70q [/2lidated. Mo cal alidated. Mo cal
ecuired. ecjuired.
. - . alidated. Mo cal alidated. Mo cal
aveguide Termination| Mega Industries O69%7F-158-13-F1 equired. enjuired.
Temperature fHumidity
S n=0r Contral Company 11-661-3 Gr2012 Gr2015

Papge: 3
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SAR Reference Dipole Calibration Report
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Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench. All calibration results are traceable to
national metrology institutions.
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mvag SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.134.1.13.5ATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEI/IEC 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 MVG
Model SID750
Serial Number SN 23/15 DIP 0G750-378
Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MVG COMOSAR Validation Dipole

Page: 4/11

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of MVG.

CCIC-SET/T-1 (00) Page 125 of 197




)

Report No. SET2015-19706

mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR.ISL1ISSATUA

4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs 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 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 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 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 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEI/IEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

Ig 203 %
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6.1

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.154.1.15.5ATU.A

10g 20.1 %

CALIBRATION MEASUREMENT RESULTS

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
740 760 780 800 820

650 660 680 700

720

0-

S11.d8

840 850

_‘,B_
| Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
750 -31.38 -20 519Q+19iQ |
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MHz

760 780

800

S11.d48

: Fréquency (!\‘le). Return Loss (dB) Requirement (dB) Impedance ‘{
== 750 _ 2486 | e Y 493 Q+5.7jQ
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm h mm d mm
required measured required measu_red— _requ;red measured
i 300 420.0 £1%. N 250041%. e 63541%. |
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450 290.0 +1 %. 166.7 +1 %. 6.35 £1 %.
750 176.0 £1 %. PASS 100.0 +1 %. PASS 6.35 £1 %. PASS
835 161.0 1 %. 89.8 +1 %. 3.6 +1 %.
900 149.0 £1 %. 83.31%. 3.6 +1 %.
1450 89.141 %. 517 +1%. 3.61%.
1500 80.5 1 %. 50.0 1 %. 3.6+1%.
1640 79.0 +1 %. 45.7 £1 %. 3.6 +1 %.
1750 75.2 41 %. 42.9 +1 %. 3.6 41 %.
1800 72.0 +1%. 41.7 £1%. 3.6 +1 %.
1900 68.0 1 %. 39.5 +1 %. 3.6 £1 %.
1950 66.3 11 %. 38.5 41 %. 3.6 41 %.
2000 64.5 1 %. 37.541%. 3.611%.
2100 61.0 £1 %. 35.7 1 %. 3.6 41 %.
2300 55.5 £1 %. 32.6 41 %. 3.6 11 %.
2450 51.5 +1 %. 30.4 11 %. 3.6 41 %.
2600 48.5 +1 %. 28.8 £1 %. 3.6 41 %.
3000 415 +1 %. 25.0 +1 %. 3.6 41 %.
3500 37.0¢1 %. 26.4 +1 %. 3641 %.
3700 34.741 %. 26.4 41 %. 3.641%.
7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEI/IEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return 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 HEAD LIQUID MEASUREMENT
F":::‘" Relative permittivity (e.") Conductivity (o) $/m
required ed required measured
300 45.3 5 % 0.8745%
as0 43.545% 0.87 5%
750 41.915% PASS 0.89 +5 % PASS
835 41.545% 0.90 £5 %
900 41545% 0.97 5 %
1450 40.5 45 % 1.20%5%
1500 40.4 45 % 1.2345%
1640 40.245% 13115%
1750 40.145% 1.3715%
Page: 7/11
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1800 40.0 5% 1.40 £5 %
1900 40.0£5% 1.40 5 %
1950 40.0£5% 1.40 5%
2000 40,015 % 1.40 15 %
2100 39815% 1.4945%
2300 39515% 1.6715%
2450 39.2+5% 1.801+5%
2600 39.015 % 1.96 +5 %
3000 38545% 24015 %
3500 37915 % 291+5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 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.

Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps’ : 41.8 sigma : 0.90
Distance between dipole center and liquid 15.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=5mm
Frequency 750 MHz
Input power 20 dBm
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humidity 45 %
o 18 SAR (W/kg/W) 10 g SAR (W/kg/W)
quired ed required measured
300 2.85 1.94
450 4,58 3.06
750 8.49 8.67 (0.87) 5.55 5.73 (0.57)
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 184
1750 36.4 193
1800 384 20.1
Page: 8/11

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of MVG.

CCIC-SET/T-1 (00) Page 129 of 197




Report No. SET2015-19706

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.154.1.15.5ATU.A

1900 39.7 205
1950 40.5 209
2000 41.1 211
2100 43.6 21.9
2300 48.7 233
2450 524 24
i 2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25 N
s — /, \
il
1?-.\
10
oy $os
TR $os N
_temcai | =
os
| o) azd I~~~ _ .
1012 416 18 0 2 N % 238 X
- e, Z o)
7.3 BODY LIQUID MEASUREMENT
Fre::::w Relative permittivity (&) Conductivity (o) S/m
required measured required measured
150 61.915% 0.80 £5 %
300 58.2 45 % 0.9215%
450 56.7 £5 % 0.94 5%
750 55.5 45 % " ass | 0.96 5% PASS
835 55.245% 0.97 £5 %
900 55.0 5 % 1.05 £5 %
915 55.0 5 % i 1.06 £5 % j
1450 54.015 % 1.30 45 %
1610 53.845% _ 1.40 45 % i "
1800 | s33#5% - 1.52 5 % 1
1900 53.345% 1.52 45 % g
2000 53.3+5% 1.52 45 %
2100 53.245% 16245%
2450 52.745% 1.9545%
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2600 52.515% 21645%

3000 52.045% 2.7345%

3500 51.315% 3.3115%

5200 49.0 £10 % 530+10%

5300 48.9 £10 % 5.42 £10 %

5400 48.7+10 % 5.53+10 %

5500 48.6 +10 % 5.65 +10 %

5600 48.5 +10 % 5.77 +10 %

5800 48.2+10% 6.00 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom ) SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps’ : 56.3 sigma : 0.98
Distance between dipole center and liquid 15.0 mm
Area scan resolution ) dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=5mm
Frequency 750 MHz
Input power 20 dBm
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humidity 45 %
F"e:l"::‘"" 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
750 8.43 (0.84) 5.63 (0.56)
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8

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
SAM Phantom MVG SonneaaNr: [ReEC. toes (redaled. | Ho' om
required. required.
: Validated. Nocal  Malidated. No cal|
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer | Rhode & Behwarz SN100132 0212013 02/2016
Calipers Carrera CALIPER-01 12/2013 12/2016
Reference Probe MVG EPG122 SN 18/11 10/2014 10/2015
Multimeter Keithley 2000 1188656 12/2013 12/2016
Signal Generator Agilent E4438C MY49070581 12/2013 12/2016
s Characterized prior to |Characterized prior to
Ampliier Aethercomm SN 046 test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 12/2013 12/2016
Power Sensor HP ECP-E26A US37181460 12/2013 12/2016
S Characterized prior to |Characterized prior to
Directional Coupler Narda 4216-20 01386 test. No cal required. |test. No cal required.
Temperature and _
Humidity Sensor Control Company 11-661-9 8/2012 8/2015
Page: 11/11
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SATIMO
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1 INTRODUCTION

This document conraing a sunumary of the requirements set forsh b the TEEE 1328, OET 63 Bulletin
Coand CEUIEC 6220% standards for reference Bpoles vsad for SAR messoarement system validations
and (he mewsurements that seere perfonmed o verily that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Tyvpe COMOSAR 833 MUz REFERENCE DIPOLE il
hanufacturer Sulima
Peduacliel slD835
Serial Banber BN 0413 DIPOCGTR33-21T
Froduet Condiion (new < used) wed

Acvearly calibration interval 18 recommended,

3 PRODUCT DESCRIPTION

il GEMERAL INFORMATION

Satmo’s COMOSAR Yalidation Dipoles are buill in accordance (o the IEEE 1328, OET 63 Bulletin
Cand CENTEC 62209 standards,  The product 15 designed Tor vae with the COMOSAR fesl bench
only.

l'*l E : g.!: | !
Al ELE R

Fipure 1 - Sorimse COMOSAR Palidarion Dipale

T oM A oy e i i B A or A it WO A TP e s o S
¥ T
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4 MEASUREMENT METHOD

The IEEE 1328 OFET 65 Bullatin O and CELTREC A220F sindands provide requirements for
reference dipoles vaed for swatem validation messurements. The lollowing mensurements weres
performed to verify thatl the prodoct complies with the fore mentioned standards.

4.1  RETURK 1.OSS RECHLITREMEN TS

The dipale used for SAR system validation measuremenrts and checks must have 5 return loss of =20
dld or setter. ‘The return loss measurcment shall be performed against o liguid filled flat phantom,
with the phantom consueted a5 oulined in the fre mentionesd standards.

47 MECHANICAL RTOUIREMERTS

The TEEE Sk 1528 and CEFIEC 62209 sandaeds specife the mechanical components and
dimensions ol the validation dipoles. with the dimmensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench emplevs o 7 mm phantom shell thickness therefare the
dipales sald for use with the COMOSAR st bench comply with the requirements sel forth Tora 2
mun phantom shel] thickness,

5 MEASUREMENT UNCERTAINTY

Alluneemainrices listed below represent an expanded uncerlainty expressed at approsimately the 93%
confidence level using g coverape [eter al ko 2, traceable in the ITniematianally Accepted Guides i
Meazurement Lincertainty,

i1 RETURMN LOSS
The Inllowing uncertaintizs apply to the retrn loss measurement:
Fregquency hand Expanded Uncortainty on Return Loss

-GN He 0.1 dn

52 DIMENSION MEASUREMENT

Thae fsllowing unceriiniies apply o the dimension messuremnents,

Length (mm}) Expanded Uncertainty on Lensth

3 =300 0.0% mm

330 MALIDATION MEASUREME |

The zuidelines outlined in the [EEE 1528, OET 63 Bullatin O, CEKFLEC ENA0361 and CELTEC
62209 apandsrds  were followed W pencrae the messoement oneerlainty lor validation
MCASUECmEnts,

Scan Volume Emnurﬁad L peertainty
[g 203 %
g | 20.1 %%
Page: ¥

e st GAEE e e neemodonodd, e in S i par et e et seereed of 200,
S o HO b | b 4 b
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.1

i CATLIRRATHON MEASTUREMENT RESITLLTS

BETL BN LSS AND IRMPEDARCE IS ALY LI

Frequancy, BiHz 1
B 0 H WD 5A b

.45,

Leems il SR i wlilics  C ERSS

ol -
Fregueney (¥ Return Loss (dB) Reguiremend (d3) Impedance
833 -23.17 =2 S7.40-02i0
G2 RETURN LOSS AKD IMPEDANCE IN BODY LIOUID

Frequency, M-z
TE Tel 7D BDOD BXM  B40 B60 BED SO0 000 oS

TR S - e —

:‘:_{
70—
2 |
Frequency (MHz Heturn Loss (dB) Requirement (dB) Impedance
B33 -24050 -2 00350
6.3 MECHARICAL DIMENSIONS
Frequency Wk L mm hmm dmm
required measured required mecasurcd required measured
300 420041 %. 150012 %, £.35=1 %,
A5D 230041 %. 156.7 12 %. 63521 %,
750 176041 %, 130042 %, 53521 %,
835 161041 %, PASS ERE L%, FA55 146 £1 %, PASE

Page: 0/

e cewanent abad vant It repiidusead eeern M i o e gt withene fhe nelen appee! of s TG
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Ket ACR. 200 L 12.8AT1A

SATIMID
a1 145,041 H R13-1% 34 11 %
1950 1 -1, 3721 % 3411 W
400 ARG 1, sn0=1%, 16 1%,
The TR 45721% 161 %,
1150 7521m, 419:1% 16tl%
1800 T2021%. AL721% 1.6 £1 %.
T ROl %, ES=1% 3.5 21 %,
T 66321, WE5=1% 1551 %,
2300 e 375:1% 16 £1 %,
2100 LO=1%, EI=1% 1651 %.
2300 55.521%, 3E=1% 15£1 %,
2450 SLEzL%, 30A=1% 1.6 £1 %,
T 2 4B 521%, ®L=LH 1551 %.
auao | arsaim 50=1%, 15 £1%.
1500 [ z7e=1m EALE 15 £1 %.
[ i 34721 % | 6az1% 1651 %,

Ll

T VALIDATION MEASUREMENT

The 1EEL Std. 1328, OET 63 Bulletin C and CELIEC 6220% standards swate thar the system
validation measurements must be performed vsing o reference dipele mecting the fore mentioned
return loss and mechanical dimension regquiremenis, The validatom measurement must be perfonmed
against o lquid [llad Tal phontom, with the phantom constructed as outlined in the fore mentoned
standards. Per the standands, the dipole shall be positioned below the bottom of the phanwom, with
the dipale length centered and parallel to the lengest dimension of the flat phamtom, with the top
aurface of the dipole at the deseribed distanes from the bortom surface of the phantonm,

HEAD LIQUID MEASUTREMENT

Freﬂ:':_e;n“ Relative permittivity 127 Conductivity [u] 5fm
requingd measurad required measured

0 45.5z5% OEFLT%
450 4315 5% DLE? £5 %
750 419 5% DEI LS %

&35 415 5% PASS 0.8 £5 % PASS
N1 41545 % De? £h %
1450 A05:=5% 123z5%
1500 40 25 % 1323 £5%
16440 -1:: 25 % 13ls5%
1750 401 =5 % 137£5%
i 1300 A00 =5 % 1435 %
lang ADC=5% 1AT=5%
1950 A00=5% 143 =5 %
-EIJDU A0 =5 % 143=5%
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Rl ACR20 T HL3ATILA

Zion JOE15% LAD15 %
100 iEIS.t-S'}'- o -l G.F-:lEn X
e 39215% LAnts %
ZE0D 39.015% LAG5 %
3oan JE515%h 24045k
3500 37015% 28115 %

7.2 SARMEASUREMENT BEESULT WIlH HEAD LIQL 1Y

The IBEE Std. 1328 and CELTEC 62209 standards state that the svsem validation measurements
should produce the SAR values shown beliew (for phantem thickness of 2 mmg, within the
uneertainty for the svatem validotion. ATl SAR wvalues ore normalived o | W foreard power, [n
hracker, the mensured SAR i= piven with the nsed inpur pooer.

[ Snftware

CHENSAR ¥4

[ Phantum B MR EAMT
Proe SMOLEST] EPGE22
Ligpuid Hengl Ligguid Volues; eps” ; 42,3 sigmu - 1L.02

Diistumey baivweern |:|i|'||_|||,~ cenler amd lil;lllil.l

15,10 mm

Are seon resolution

ks -Hrr-nl.'rll\ ~RBmrm

Locn Scan Resolition

de—Bmmedy-8mide -Smm

Fresuenyy 835 MH=
Inpul prvwer B E
L,i|_||_|'i;,1 'I'e-.rn'p-er.nlurn o 214
Lab Temperi 213
Lab Humedlily - 45 %5
Fm::;; | 1 g SAR (W /| 10 g SAR (W leg 1N}
required mieasured required measured
30 A e .04
LEL 454 ERE-
Tl BA7 333
75 055 0,77 {0 [ £.30(1.53|
wu 0.9 Rk
1254 Fa) 16
1506 dila L]
Tadl] 142 He
1750 1a.d 19.3
1800 134 0.1
latd 9.7 0.5
1950 4.5 0.9
2000 i1 P
2100 435 119
2300 4.7 3.3

Mo de
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Kef: AUK.20L 12 550008

2450 524 24
2620 53,3 ELN ]
Incn Eid w7
éE-:IZI E7.1 5

i e o
e 1 [
Ldd s dibdrlEatataas

Zlwd

73

BODY LIOUID MEASUREMENT

"Er‘::f?“ Relative permibtiity [&) Canduethity [a] 5/m
reqquirad raasured requirarl measured
130 BL9t5% DEIE5 5%
00 SE215% DE2L53%
430 56.7 15 5% DS8:5% |
750 E5515% D35 £5 5
333 55245 % FASS DET 55 PAES
IR E50£55% LIS 5%
913 E5085% L0635 %
1430 £a055 | 0455
16100 E3E 45 H, 1D +E 5
| &O0 EEEPEL 152 45 %
| 20 ELE A 1spEE |
Won | sauess AT
2100 E3Z45% L B2 ES
2450 E27 54 LS R
200 E25E5 I16eRE
3000 S20 % ATAES %
3300 EL3:5 —_—
200 A0 +10% EEIEANES
i 3300 439 +10 % 542 +10%
400 18,7 +10% 553 H10%
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et AUR 2400 145400 A

55000 40,5210 % 365105
56 40,5 £10°% 577 =10 %
SR 402 :zi0% | BN 105

i Safwere

Phanzom

T4 SAR MEASUREMENT BESULT WITH BODY LIGLITT
| OPENSAR V4

| BN 209 5AMTI

Prome

_Ligaid

Arca scan Tesoution

_ Zoon Szan Resolution

| N &1 EPGI22
Body Liguid Values: eps’ @ 5. sigma 1 0.97
Dizance berwesn dipels center una ligeidd 50 mm

de=Rmmedy=8min

de=Rmr'dv=Bmdz=5mm

_ Frequeney B35 MMz
Input povwer 20 AR
_ Liguid Tempernture ]
_Lab Temperature: 2R
Lab Humidity 45 M
'r“:'qf'?"q 1. SR (W kg 10 g S8R (W kg/w]
L
measured ! messured
B35 10.31/1.03) ' &, 74 (L6

T
o | 5 H‘H""‘--.._

Mgz M

T decamenn sfeal! noe de repreakncanl, gospd madl ae e, oo
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He AR 40T T4858T0A

Equipment Summary Sheet

(PR o o j R
SAM Phantom Salira SN-20/09-SAMT Eﬂ?eﬁd il E:ﬁi"ﬁ” e, el
;DM:ISAF'. Tas: Baneh WVersion 3 M, ﬂ:ﬁgﬁd No cal iﬂﬂf’;ﬁd Mo cal
Network Analyzer H“""EZ&U’S&C“WE SN100132 02!2013 022016
Calipers Carrara CALIPER-01 1212013 1272018
Reference Prche Safimc EPG122 SN 1811 | 1012013 1072014
T Keilhlay 2000 1188856 1212013 122016
_Eignal Ganaratos Aguant C4£3808 MY 4807056 1212013 122016
Amplifier Agthercamm SN (LB ;;:?“&L‘“g:*’:‘egz“;“ ;Z?EQE:‘;'EE;‘:@L”
Fawer Metar HP E44184, US3E261458 1212013 1212016
Fawer Sansar HP ECE-E264 IS37 181450 1272013 1202016
_Dir-:ctin::-nal Conipler Marda 42152 01383 E;Z?mﬁtc‘e:;ffagﬁg.E;T_r‘ﬂfzszgqp:ﬁ;?
L‘i{fjjégfﬂigf Cartral Campany 11-661-3 82012 812015
Pager {140
.: e aresmend skl non g reerenlosd! e .",'"II-- -:-'-'-"_ U"I:" L lr--'-'n_-:-wu' '-:‘\ Ir.'-'l.'.'rr\. .|:|.|-.n:.rﬁ-.:l' A I‘-' 1T
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SID1800 Dipole Calibration Certificate

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Ref: ACR.240.3.14.SATU.A

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: 1800 MHZ
SERIAL NO.: SN 09/13 DIP1G800-216

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144
S,
T T :
NS D
‘/"ﬂ'"t“\“\‘ Caligratign CERT 8224801
08/28/14

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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1 INTRODUCTION
This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEV/IEC 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 09/13 DIP1G800-216

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 CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 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 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 CEI/IEC 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 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 IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation

measurements.
Scan Volume Expanded Uncertainty
lg 20.3 %
10 g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
1820

1720 1740 1760 1780 1800 1840 1860 1880 1900

811, dB

Frt_zqqgnc_v (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

1800

-25.01

20

46.7 Q2+ 4.5 iQ

6.2

RETURN LOSS AND IMPEDANCE IN BODY LIQUID

811, dB

Frequency, MHz

1720 1740 17&0

1780

1800 1820 1240 1360 18

20

1900

‘IL_
Frequency (MHz) Return Loss (dB) _Requirement (dB) Impedance
1800 -26.43 -20 458 Q+1.31Q
6.3 MECHANICAL DIMENSIONS
Frequency MHz . Lmm h mm d mm
required measured required measured required measured
300 420.0 +1 %. 250.0 +1 %. 6.35 +1 %.
450 290.0 £1 %. 166.7 +1 %. 6.35 +1 %.
750 176.0 £1 %. 100.0 £1 %. 6.35 +1 %.
835 161.0 £1 %. 89.8 +1 %. 3.611%.
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900 149.0 £1 %. 83.3 1 %. 3.6 +1%.
1450 89.1+1%. 51.7 1 %. 3.61%.
1500 80.5 +1 %. 50.0 +1 %. 3.6+1%.
1640 79.0 +1 %. 45.7 £1 %. 3.61%.
1750 75241 %. 42.9 +1 %. 3.611%.
1800 72.0 41 %. PASS 41.7 £1 %, PASS 3.6+1%. PASS
1900 68.0 +1 %. 39.5 1 %. 3.641%.
1950 66.3 1 %. 38.5 1 %. 3.611%.
2000 64.5 +1 %, 37.5 +1%. 3.6+1%.
2100 61.0 1 %. 35.7 £1%. 361 %,
2300 55.5 £1 %. 32,6 +1 %. 3.61%.
2450 51.5 +1 %. 30.4 1 %. 3.611%.
2600 48.5 1 %. 28.8 +1 %. 3.6 +1 %.
3000 41.5 +1 %. 25.0 £1 %. 3.611%.
3500 37.0£1 %. 26.4 £1 %. 3.641%.
3700 34.7¢1 %. 26.4 £1 %, 3.641%,

7  VALIDATION MEASUREMENT

The IEEE 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
return 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

HEAD LIQUID MEASUREMENT

Fre:d:eznw Relative permittivity (g,") Conductivity (o) S/m
required measured required measured
300 453 5% 0.8715%
450 43.5 5% 0.87 +5%
750 41915 % 0.89 £5 %
835 41.545% 0.90 5 %
900 415+5% 097 £5%
1450 40.5+5% 12045 %
1500 404 £5% 1231+5%
1640 40.2+5% 13115%
1750 40.15% 13745%
1800 40.0+5 % PASS 14015 % PASS
1900 40.0 5 % 14045 %
1950 40.0 5 % 14045 %
2000 40.0 £5 % 1.40 5%
Page: 7/11

This document shall not be reproduced, except in full or in part, without the written approval of SATIMO

CCIC-SET/T-I (00)

Page 150 of 197




Report No. SET2015-19706

SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.240.3.14.SATU.A

2100 39845 % 1.4945%
2300 39.545 % 1.67+5%
2450 39.245% 1.80+5%
2600 39.0+5% 196 5%
3000 38545 % 2405 %
3500 37945% 2911+5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 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.

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Head Liquid Values: eps’ : 41.3 sigma : 1.38

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=8mm/dy=8m/dz=5mm

Frequency 1800 MHz
Input power 20 dBm
Liquid Temperature 21.°C
Lab Temperature 21°C
Lab Humidity 45 %
Fre:n':fz"q' 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
500 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 342 18.4
1750 36.4 19.3
1800 384 38.67 (3.87) 20.1 20.30 (2.03)
1900 39.7 20.5
1950 40.5 209
2000 41.1 211
2100 43.6 21.9
2300 48.7 23.3
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2450 52.4 24
2600_ _5;3 24.6
_3000 63.8 = 25.7
3500 67.1 25

| “N 3
| o ,—;Ib
- s J
s s : \\\‘
| Cres | 1 ;:- . . . \t‘\-.. =S ,
o 2 EH1DIJ:I;|”I|:1FE.‘I3:243629£
7.3 BODY LIQUID MEASUREMENT
Fre:ﬂuHezncy Relative permittivity (g,’) Conductivity (o) S/m |‘
required measured required measured
150 61.9 45 % 0.80 +5 %
300 58.2 +5 % 0.92 5% _
450 56.745% 0.94 5%
750 55.5 15 % 0.96 +5 %
835 55.2 +5 % o 0.97 5 % ]
900 55.0 £5 % 1.05 +5 %
915 55.0 5 %  1.0645%
1450 54,045 % 1.3015%
1610 53.845% 1.40 £5 %
1800 53.345% PASS 1.52 £5 % PASS
1900 53.3 5% 1.52 5 %
2000 53.3 5% 1.52 +5 %
2100 53.2 5% 1.62 +5%
2450 52.7 5% 1.95 45 %
2600 52.5 +5 % | 21645%
3000 52.045 % 27315 % ]
3500 51.3 5% 33145%
5200 49.0410% 5.30 £10 % B
5300 48.9 +10 % 5.42+10 %
5400 48.7+10% 5.53+10 %

™
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5500 48.6 +10 % 5.65 +10 %
5600 48.5 +10 % 5.77 +10 %
| 5800 48.2+10% 6.00 +10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

[ Software OPENSAR V4 o
| Phantom SN 20/09 SAM71
Probe B SN 18/11 EPG122 i
Liquid Body Liquid Values: eps’ : 53.3 sigma : 1.51

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution
Frequency

dx=8mm/dy=8m/dz=5mm

1800 MHz

Input power B N 20 dBm

Liquid Temperature 21 7€

Lab Temperature 21°C -
Lab Humidity 45 %

1 g SAR (W/kg/W)

10 g SAR (W/kg/W)

[ Frequency

I MHz -

| measured measured

‘ 1800 40.07 (4.01) 21.27 (2.13)

B T

Gl s ey

T 2 ‘
| i
|
|
649~
800 !\P__.__
s
| 5
| = S,
| .;uI‘- 0 |
| % 300
&
| 2 00~}
| -
0.65-, - ) |
4 6 8 10121416 1820 2 422820
Z [mm) ‘
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Eoipmnt | Nantar ot | et oo
SAM Phantom Satimo SN-20/09-SAM71 :’eﬂ:ﬁfégd No cal :;E:"'L‘:fézd No cal
COMOSAR Test Bench|  Version 3 NA :;ﬂﬂfégd Nocal ?L?,'E’.?éid No cal
Network Analyzer | \od€ % Schwarz SN100132 0212013 0212016
cilggs | Carrera CALIPER-01 1212013 12/2016
Reference Probe Satimo EPG122 SN 18/11 10/2013 10/2014
Multimeter Keithley 2000 1188656 1212013 122016
Signal Generator | Agilent E4438C MY49070581 12/2013 12/2016
ampiter | petvarcomm | sodp | Cherectrized prir o Characered rr o
Power Meter HP E4418A US38261498 12/2013 12/2016
Power Sensor HP ECP-E26A US37181460 12/2013 12/2016
Directional Coupler Narda 4216-20 01386 ig?raﬁgeg?:’ez[jﬁ;? ?egiraﬁgeggffeg[jﬁ;g
Li“%ﬁ;r;“g:nzgf Control Company 11-661-9 8/2012 8/2015
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