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1 DEVICE UNDER TEST
Device Under Test
Cmtdﬁ‘iﬁ DOSIMETRIC E FIELD PROBE
')L«»@st i ;" Isse2 )
‘SN 0816 EPGO282

| Serial \umbcr

| 0.7 GHz-6GHz

Ranggm Probe

Resistance of Three Dipoles at Connector l)upnk 1: R1=0.191 MQ
Dipole 2: R2=(.224 MQ
| Dipole 3: R3-0.201 MQ

A yearly cahibration interval 1s recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C and
CEIEC 62209 standards.

Figure 1 - VG COMOSAR Dosimetric E field Dipole

| Probe Length | 330 mm

VI 1 gll of Individual Dipoles 2 mm
| Probe i?p I;'t:t{'aarl)l;lilh.la 2,5 mm

|
‘
|
1
|
| Maximum extemal dinmeter ¥ mm |
4

| Distance between dlpolh probe extremity [ Tmm

3 MEASUREMENT METHOD

The IEEE 1528. OET 65 Bulletin C, CENELEC EN50361 and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance charactenistics of
interest and methods by which to assess their affect. All calibrations | measurements performed meet
the fore mentioned standards.

31 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
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3.2 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 detection limit s 10 mWikg.

34 ISOTROPY

The axial isotropy was evaluated by exposing the probe 1o 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 15 determined by mserting the probe m a thin plastic box filled
with tissuc-cquivalent liquid, with the plastic box illuminated with the ficlds from a half wave dipole.
The dipole is rotated about its axis (0°-1807) in 13° increments. At cach step the probe is rotated
about stg axis (0 -3607)

35  BOUNDARY EFFECT
The boundary cffect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is ortented normal to the interface. To evaluate this
¢ffect. the liquid filled flat phantom is exposed (o fields from cither 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 outlned n the [EEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
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 y Standard
FRRORSOURCES iy | Diarein | o | o | o)
Incudent or forward power 3000, Rectangular V3 | 1.732%
Reflected power 3007 Rectangular V3 | 1.732%
Liquid conductivity S0Py Rectangular JS- | ‘ 2887
Liquid permittivity 40P Rectangular Q’j | 23054
: ! 5

Freld homogenety 3000 Rectangular ve 1 1.732%
Field probe positioning 5.0 Rectangular \",:4 | 2887
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Field probe hineanty 3.007% Rectangular V3 | 1.732%
Combined standard uncertainty S831%
Expanded uncertsinty 120
93 % confidence Jevel k=2 2

5  CALIBRATION MEASUREMENT RESULTS

C_avllibrati_qn Para_r_netgrs

: Liquid Temperature 21°C ‘
| Lah Temperature | 21°C
| Lab Humidity [45%

5.1 SENSITIVITY IN AIR

[Normx dipole | Nomy dipole [ Normz dipole
LLGaVIVm)P) | 2 (uVIVmP) |3 (uVAV im)?) |
| 062 | 08 | 060

' DCP dipole 1 DCP dipole 2 | DCP dipole 3 |
mV) | mV) | (mV)
94 | 94 | 92

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

6B - "
s
600~ —
0 . N
t‘ /'/(4’
2 - e - Oipoie 1
E = s
F 0w — Dipale 2
= 2. e
100~ >
P

a0 002  OM 005 ce8 010 Q12 013
Velags V]
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0 Mmoo Wo ax W wm »
treat vl

Lrwoantviel 1 37% =0 CedB)

53 SENSITIVITY IN LIQUID

Ligud | Frequency | Permillivity | Lpsibn(Sm) | ComvF
(MHz +1-
, 100MHz) | A |
[ HL750 750 209 091 1.61
| BL7SO | 750 | 5560 | 0.9% | 1.66
7RIS | 835 | a7 | 089 | 1.74
I BL&SH | ; | 5752 | 103 | 1.81
[ HLem | T | 093 | 177
[ BL%0O 5287 | 1o | 1.64
[ HL1750 965 | 136 | 199
| BL1730 [ sss8 | 1 48 [ 2.0 '
[ HLISOD | | 062 | 13 | 203
~ BLI | | | 1.47 2
|_HLISD | 19 I | 137 2
BL1900 1900 152 2
[ HE2000 | | 136 | 2
[ BL20DO | | I 154 3.
[ | | | 174 3.
| [ | 186 2
| ! | | 187 2
195 p.
[ | | W0 | 2
[ | | | 216 3,
[ 3 | | 304 2.
BL330O | | 337 a3
I | 312 2
LT T i 2
[ HL5200 3514 | 374 | 2 '
| BL3%300 | 4901 | 537 2
1L | | 3452 | 177 2
| | T ava7 | 545 2
1 G600 | 3708 | 503 | 3
1 60 | a7 57 I | 3
| HLSSO0 | sse0 | 3464 | 519 |2 :
BLASO) S800 49 82 594 2.5

LOWER DETECTION LIMIT: TmW/kg
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54 ISOTROPY
HL900 MHz
- Axial isotropy: 0.05dB
- Hemisphenical isotropy: 0.07 dB
10h 0gry owreos
AT _
. N\ N
' 8
I
5 1
¥ .&- e | .
B U
‘.
> L
HLISM Mz
- Axial isotropy: 0.06 dB
- Hemispherical sotropy: (L07 dB
150t10gry Curms.
AT
| 72 N s
r + =
£ : : \.
At 4 4 |
ox
Tt
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HLS600 MHz
- Axial isotropy

0.06 dB
- Hemisphencal isotropy

0.09 dB
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

:‘""’"‘““ | | W' Identification No. mmtnm mm”"""

Flat Phartom MVG SN-20/08-SAM7 ;"e*;"u"?:f’ No:cal :’;:'Lfe‘zd ba: o

COMCSAR TestBench  Verson3 | NA :ﬂ;‘f’;" Nocat :’;'L‘:fézd el
Network Analyzer | 10de f‘vi“*"””l SN100132 0272016 022019
Reference Probe VG EP 04 SN 37/08 102016 1002M7
Mtmeter | Keihey2000 | 1188656 0112017 I—
Sgnal Generator | Aglenl EA38C | MY49070581 0172017 [

| v | o G S
Power Meter HP E4418A US38261458 0172017 0172020

PowerSensor | HPECP.E2A | uUssTBvee | ow | owo

- Directional Coupler I Narda 4216-20 I 01386 wChalactmlzedpnortb‘Characterizod prior to

ltest No cal required, test. No ¢al required

Validated Nocal  Validated Nocal

Waveguide Mega Industnes | 089Y7-158-13-712 Fequired required
Wavegude Transition | Mega Industries | 089Y7-158-13-701 ﬁi“f‘;" e :’g:ﬁg" Sl
Waveguide Terminations Mega Industries | 089Y7-156-12-701 Neﬂi)?egd ey :’:C:'fr;f,d Hoes
7"‘""’"’33':%:"“"’““ Control Company 150798832 1072015 102017
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Calibration Date: 07052016

Stummary.

This dovument presents the method and results from an aocredited SAR reference dapole calibrution
perfoemed in MVG USA wing the OCOMOSAR test hench. Al calibration results are truceable to
national metrology irstitutions
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed 10 venty that the product complies with the fore mentioned

standards
2 DEVICE UNDER TEST
Device Under Test
t Device Type COMOSAR 835 MHz REFERENCE DIPOLE
| Manufacturer MVG
Model SID83S
Serial Number SN 29/15 DIP 0G835-383

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

3 PRODUCT DESCRIPTION

31 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 COMOS AR test bench only

Figure 1 - MG COMOSAR Validation Dipole
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4  MEASUREMENT METHOD

The 1EEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements.  The following measurements were performed to
venify 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 retum loss of -20
dB or better.  The retum loss measurement shall be performed against a liquid filled fat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANIC; JQUIREMEN
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 4 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 1o the retum loss measurement:
‘ Frequency band | Expanded Uncertainty on Retum Loss ‘
\ 400-6000M 11z 0.1dB ’
52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

‘ Length (mm) ' Expanded Uncertainty on Length

‘ 1-300 0,05 mm

53 . INT
The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements

Scan Volume ‘ Expanded Uncertainty ’

| g J 20.3% \
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g ' 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

TR
il M fEn 23 m 20 o=

B ™ I 0

£
n
.~ - - -
Frequency (MHz) Retum Loss (dB) Requirement (dB) Impedance
833 -26.53 -20 34004250

6,2 RETURN LOSS ANDIMPEDANCE IN BODY LIOUITD

Frecueniy, MH2
e 5 ™0 ot B2 PA 30 o ) o0

L
Frequency (MHz) ~ Return Loss(dB)  Requirement (dB) Impedance
X35 -24.05 -20 49.0 02+ 6.2 Q2

63  MECHANICAL DIMENSIONS
Frequency MH: Lmm hmm dmm
required measurad required measured required measured

100 120021 % 250021 % 63511 %
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450 200041 % 166741 % 53541 %
7% [ imonw T 0001w | | Te3san
&35 161,041 %. PASS B9.8 41 % PASS 1641% PASS
00 18021 % 8331% 3621%
1450 [ 85121% | $1.721 % | | 36:1%
1500 I 80521 % i 50041 % I [ 3621%
!646 [ 75.0:1 . | 45'.7 1% | | A621%
1750 75221% Q911 5% 36215
1800 7201 % A.741% I611%
1500 [T RS8N 35541 % 3621 %

{ 1950 | seann T zasaw | | 3621w
2000 [ 648521 %, | EYAEIE N | | 3611\
2100 [ 61021 %, | 35741 % [ [ 1621 %
2300 [ essaau T neunw | [asnw
24%0 | sasarw I sanw | [ 3621w
2600 [ aasnx T manw | [T
3000 AL5a 25.041 % 3681%

[ w0 | somw T eenw | T asnsx |
0 MNTHIN 26441 % 3621%

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 62209 standards state that the system validution
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom. with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

7.1
WI a : Refative permittivity {e.") Conductivity (0} §/m
1] ‘ ‘ . b ]
30 45325% Q87 25%
450 43535% 087 25%
750 A1525% 08925%
as 41525% PASS 030 25% PASS
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1800 40025% [ 1e015%
1500 [ 0035w | 1@ssn |
T 400 45 % 14025%
2000 10025 % 1e025% | '
' 2100 [Taomess | [ 1a9s8% '
‘ 2300 [ asesw | 7 167155 | '
' 2450 [Tae2e5% | [Timrsa ’
' 2600 [ 5025% [ 19525% [ ‘
3000 [ 385:5% | 280:5% | |
3500 379s5% 23915%

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID
The IEEE Std. 1528 and CEVIEC 62209 standards state that the svstem validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertminty for the system validation. All SAR values are normalized to 1 W forward power. In
bricket. the measured SAR 15 given with the used mput power

| Softwure OPENSAR V4
| Phantom SN 2009 SAMT]
| Prebe _ SN NI ERGI22
| Laquid . Head Luguid Values: epa” = 30,0 sigma : .90
| Dstance between dipole center and liquad L 150mm
| Area scan resolution | dx=Smm dy=Emm
Zoon Scan Resolution | dx=Emmdy=Smm/dz-Smm
| Frequency | 835 MHz
Input power
| Laguid Temperature
[ Lab Temperature
Lab Humidity

prors 1 g SAR (W/kg/W) 10 g SAR {W/kg/W)
' o [ requied [ 'mmnd nw T measured .
300 285 - 194 |
450 458 106
750 .49 555
' ais [ 956 | 10,04 (1.00) 2 | 643 10.64) '
‘ 500 [ 109 [ 659 [ ‘
' 1450 [ 29 | 15 | '
1500 [ 05 [ 164 '
1640 M2 B4 '
T T T 193 |
§300 334 | 201
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1900 [ 37 | [ 20s
1950 | 40,5 | [ 209
2000 | a1 | [ 213
2100 LEN 219
2300 a8 233
M50 524 24
2600 553 1.6
3000 £33 ‘ 57
3500 871 5

M)
il

ke

73  BODY LIQUID MEASUREMENT
Fregquency |

. Refative permittivity je.”) Conductivity {0} 5/m
requined [ measured | required [ measured

150 | 619:25% | [ ORO25% |

300 [ S8.2125% | | Q92 25%

450 | 567 5% | [ 094:25%

750 [ 555:5% [ [ 09525%

835 [ 552 25% PASS | 09725% PASS
S00 [ S5505% ' 10525%

s [ S5025% | | 10625%

1150 | 51.025% [ . 130125%

1610 I S3825% . ' 1205%

1800 | 53.325% | [ 15225%

1500 | S3.325% | | 15225%

2000 | 53.345% | | 152¢5%

2100 [ $3125% ' 16225%

2450 I S2.725% l ' 19525%
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5300
5400
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52525%
S2025N
SE325%
4501310%
8S230%
AB7£10%
RLE RS0
425£10%

482+10%

74 SARMEASUREMENT RES!

Software

Phartom

Probe

Laquid

Drstance between dipole center and liqusd
Area scan resolutuon

san Resolution

Lot

Freguency

Input power

Laquid Temperature
Lab Temperuture
Lab Humidity

Frequency
Mz

s

Rel' ACRZI62216.8AT1

21625 %
17385%
33145%

5§30 210 %

553210%
565210%
577210%

600210%

JLLWITH BODY LIQUID

OPENSAR V4

SN 20009 SAMT7I
TSN ERGIEE

Body Ligand Values: eps
L 150mm
| dx=Emm dy=Smm

dxSmm dy-Smm/ dz- Smm
835 MHz

20 dBm

- 575 sgma - 096

al*C
|21°C
5%
1 @ SAR (W/kg/W) 10 g SAR {W/kg/W)
measured measured
9.85 (0.939) 6.45 (0.65)

Tl
sl

4 Il I I
!
!

:

FPage: 10°1]
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mvg

SAR REFERENCE DIPOLE CALIBRATION REPORT

8 LIST OF EQUIPMENT

Equipment Summary Sheet

Rel ACRIIG216.8ATU A

Current | Next Calibration
Calibration Date Date

SAM Phartom MVG SN-20/08-SAMT1 :’;;‘:‘23"-”:‘”' ¥;’::J‘”r;§i’7 [‘°:’

COMOSAR TestBerchl  Version 3 NA ?’;{‘iﬁ" Nocel mg" No o
Network Analyzer | Rode % Sctwarz SN100132 022016 022018
Calipers Carrera CALIPER-01 1272013 1272018
Reference Probe MVG EPG122 SN 18111 102015 1072016
Mutimeter Keithiey 2000 | rasess 1272013 1272018
Signal Generator Agilent £4438C MY45070581 1272013 122018

o | | oS R
Power Meter HP E4418A US38261498 1272013 1272016
Power Sensor HP ECP-E26A USIT181460 1272013 1212016

Directional Coupler | Nards &216-20 01388 f;f'aafgf’“omﬁ;;" ; :i’;"a&‘fg‘;f’f’og:,’;;’
L“;"n‘f;:'g'::.f Control Company 150798832 102015 1072017
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SAR Reference Dipole Calibration Report

Ref: ACR.216.6.16.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 29/15 DIP 1G900-389

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

W,

S S g

NN,
na&ﬂRA
I T

T =

" [ACCREDITED)

Yot A »aresen

Calibration Date: 07/05/2016

Summary:

T'his document presents the method and results from un accredited SAR reference dipole calibration
performed in MV USA wsing the COMOSAR test bench  All calibration results are traceable to

national metrology institutions
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Distribution ;
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A | 8/3/2016 Initial release
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to venfy that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type | COMOSAR 1900 MHz REFERENCE DIPOLE
- Manufacturer MVG
Model | SIDIS00 |
Serial Number | SN 29/15 DIP 1G900-389

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

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

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

Figure 1 - MG COMOSAR Validation Dipole
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4  MEASUREMENT METHOD
The [EEE 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 retum loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42

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 employvs 4 2 mum phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS
The following uncertainties apply to the return loss measurement:
" Frequency band ‘ Expanded Uncertainty on Retum Loss |

L 400-6000MHz 1 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

53 YVALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1328, FCC KDBs, CENELEC EN30361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements,
Scan Volume Expanded Uncertainty

1 £ 20.3 60.
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10g 20,1 %

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Fregumercy, NHy
1800 R T 1660 1680 190 1 158 0 " am

e N
-
o
&
Frequency (MHz) | Retum Loss (dB) | Requirement (dB) | Impedance
1900 -26.82 =20 50.8Q +«45Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frocueccy, MHz

(E< ™ YO 1500 1300 A 150 e X

Frequency (MHz) Returm Loss (dB) Requirement (dB) Impedance
1900 -23.91 -20 46.20Q+ 5.1jQ

6.3 MECHANICAL DIMENSIONS

Frequency Mu: Lmm hmm dmm

required measwred required measured required maasurod
63521 %

300 20021 % 5001
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SAR REFERENCE DIPFOLE CALIBRATION REPORT Ref: ACR.216.6.16.8ATU.A
I a0 290021 % 166781 % 635a%
i 7% s0s % | | 100081%. [Teasuwn | '
i Ras 61081 % | T sann [3snw '
i 500 149021 % a3351% 3621%
i 1950 s | | sumx | ssux | ;
1500 A0S $1%, S0.041% ELFSEN |
[ 1640 | re0nw | PRt T ﬂ
[ 1750 75241 % 42511% 3621% ]
i 1500 72081% | I man | 3sn% | “
T @onw | wss | wsax | P | semw | v |
1950 66321 % 38581 % 6219
2000 Bsa% | T [ 3ssx
2100 Tei0s% | T [ asaw | |
2200 55521 % | | 32601 % [ 3621% | |
2450 G1sel%, | T nanws [ asnn | '
[ 2600 AR5 21 % 28821 % 1B %
’ 3000 asa% | T s0n% [ 3en% | ‘
3500 vosn | | 264815 [ asuwn | 7
| 3700 e 261 81% | 3621%

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retumn loss
and mechanical dimension requirements.  The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outhined in the fore mentioned standards,
Per the standards, the dipole shall be positioned below the hottom of the phantom, with the dipole
length centered and paraliel 1o the longest dimension of the flat phantom, with the top surface of the
dipole at the deseribed distance from the bottom surface of the phantom.

7.1
ol Relative permittivity fe.’ Conductiity (0) S/m
ind ¥ —e =

300 535 | 08725% |
450. 43545 | 08725%
750 219255 0.8925%
83% 41525 % | 0.5025% [

T w0 41515% 097 15%
1450 0515% 12045 %
1500 0Ass | 12385% |
1640 2025 % | 13125%
1750 0135% L3785 %
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1800 Wos% 14025%
1500 A0 25 % | PASS 19025% [ PASS
1950 00%% | 14045% |
2000 005 14025 %
2100 3B5H | 14925% |
2300 W55N | 167 5%
a0 9215% 13045 %
1600 BOoSN | 15615%
3000 3525 % | 24025%
3500 massn | | 2 9145%

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 2009 SAMTI
Probe SN 1811 EPGI22
 Ligud o = Head Liquid Values' eps’ - 38 Ssigmn 145~~~ |
Dastance between depole center and bgusd | 100 mm ‘
| Area scan resolution | dx=8mm /dy=8mm
Zoon Scan Resolution dx-8mm/dy=-8mm/dz=5mm
Frequency 1900 MHz
Input powee | 20 dBm
Laqusd Temperature | 21°C
Lab Temperature 21°C
Lab Hisndity 45 %
Frequency
MHz 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
mm wed q o A
300 2.85 194
as0 454 ioe
750 849 5.55
835 956 622
500 109 6585
1450 23 16
1500 305 168
1640 312 18.4
1750 364 153
1800 384 2.1
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1500 [ sy | aren@ae) | 208 | 213321y
1950 ' 0.5 | 2.8
2000 | 411 | | 211 |
2100 [ azs | | e
1300 ‘ 48.7 ‘ 233
2450 ' 524 | [ 21
2600 [ 553 | 6
3000 [ 638 [ 257
3500 &7.4 | 25 |

1]
il

[ B R o~ o

1
i

| G l e
7.3 BODY LIQUID MEASUREMENT
"‘":‘:"‘“’ Relative permittivity {e.) Conductivity (0) $/m
] measured | required I measured

150 | omossm |
300 | 052 +5% |
150 [ [ Q.51 25%
50 056 5%
835 09725%
%00 ‘ 1.05 5%
315 | 106 25%
1150 13025%
1610 14025 %
1800 | | 1s2ssw |
1900 PASS | 1L5225% | PASS
2000 ' | 1525w
2100 | 16245%
2450 | | 1esesm |
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Relm ACH 216636 5AT

2600 S2525% 21625%
300 ‘ S2025% . 27325%
1500 . S13e5% 33145%
VS'.\’VTO Q0210% S$3020% |
5300 483:10% 5421:10%
5400 ‘ 4B7110% ' 553 +10%
5500 4R 6 £10% 565210% |
S600 . 485 10% . STT£I0%
5800 482210% 6.00210%

74  SARMEASUREMENT RESULT WITH BODY LIOQUTD

Software
Phantom

Probe

Lcquid

Dastance between dspole center and bqud
Ared scan resolution

Zoon Scan Resolution

Frequency
Inpu power
Lxguid T empersture

| Lab Temperuture
| Lab Huendity

[ OPENSAR V4

| SN 2049 SAMTI

[ SN I8 EPGI

: Body Liguid Vilues. eps
100 mm

: dx=Smm/dy-8mm

| dx~8mm/dy=Smm/dz=Smm

$33 sigmn 1 .56

F“’P“‘":.""’ 1 g SAR (W/kg/W) 10 & SAR (W/kg/W)
MHz
measured moasured
1900 3038 (394) 2086 (2.09)

9 ! |
T4 + ‘ ‘ +
“ .1\'{.—_.. 11111
! A
- R B s — —= 2
3N | u°N TH2 NN

A
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8  LIST OF EQUIPMENT

Equipment Summary Sheetl

SAM Prartom MVG SN-20/09-SAM71 t"&"r‘g" No et g:;‘;’;d No. o)
COMOSAR TestBench  Version 3 NA :’;L"r"‘eg" ol | :’;}'m" ", ol
Network Analyzer | node % ScfaZ | gason132 0272016 022019
Calipers ' Carera . CALIPER-O1 122013 . 1226
Reference Probe | MVG | erai122 s 18 w1 | 1o0ome
Muttimeter Keithley 2000 1188656 12/2013 1202016
Signal Generator . Agilent E4438C . MY48070581 122013 . 1227M86
ampbec | penecomn | svosw | Cerderasdorocto uacrand mor o
Power Meter HP E4418A US38261498 122013 1202016
PowerSensor | HPECP-E26A | US3T181460 w2013 | 12018
Directional Coupier p—— 01386 g;f”,f:gf?gg;?g:’ﬁf;‘;ffgﬁf
Lem"fa‘;‘;':;g’ Control Compary 150798832 1072015 10207
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