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Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in MVG USA using the CALISAR / CALIBAIR test bench, for use
with a COMOSAR system only, All calibration results are traceable to national metrology
institutions.
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR93.117SATU.A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number SN 08/16 EPGO295
Product Condition (new / used) New
Frequency Range of Probe 0.3 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.212 MQ
Dipole 2: R2=0.190 MQ
Dipole 3: R3=0.189 MQ

A yearly calibration interval is 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
CEVIEC 62209 standards.

Figure 1 — MG COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

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 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 0.01W/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 is 10 mW/kg.

34 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°~180°) in 15° increments. At each step the probe is rotated
about its axis (0°-360°).

3.5 BOUNDARY EFFECT

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

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 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.

Tincertainty analysis of the probe calibration in waveguide
: Uncertainty Probability g s Standard
ERROKNOTROES value (%) Distribution Divison G Uncertainty (%)
Incident or forward power 3.00% Rectangular \/5 [ 1 1.732%
Reflected power 3.00% Rectangular \/5 I 1 1.732%
Liquid conductivity 5.00% Rectangular \/3 l 1 2.887%
Liquid permittivity 4.00% Rectangular \/é | 1 2.309%
Field homogeneity 3.00% Rectangular ‘/3 I 1 1.732%
Field probe positioning 5.00% Rectangular \/5 | 1 2.887%
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Field probe linearity 3.00% Rectangular ﬁ | 1 1.732%

Combined standard uncertainty 5.831%
Expanded uncertainty 12.0%

95 % confidence level k =2 e

S CALIBRATION MEASUREMENT RESULTS

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

5.1 SENSITIVITY IN AIR

Normx dipole | Normy dipole | Normz dipole
1 (uV/AV/m)Y) | 2 (uVA(V/m))) [3 (uVi(V/im)*)
0.78 0.69 0.96

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
95 90 91

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

Calibration curves

=

B00 Dipole 1

L~ Dipoke 2

E-Field [Vin]

L

000 0.02 004 008 008 010 012 014 016 018 0.20 0.122
Voltage [V]
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5.2 LINEARITY

Linearity

U1 ()10 bbbttt aftel=femioteieioh

x

[
¥
x
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s

100 150 200 250 300 350 400 450 &
E-Field [V/m]

Linearity.0+/-1 68% (+/-0.07dB)

5.3 SENSITIVITY IN LIQUID

Liquid Frequency Permittivity Epsilon (S/m) ConvF
(MHz +/-
100MHz)

HL450 450 4217 0.86 1.73
BL450 450 57.65 0,95 1.81
HL750 750 40.03 0.93 1.52
BL750 750 56.83 1.00 1.56
HL850 833 4219 0,90 1.78
BLB30 833 54.67 1.01 1.85
HL900 900 42.08 1.01 1.62
BLY00 900 55.25 1.08 1.68
HL1800 1800 41.68 1.46 1.88
BLI1800 1800 5386 1.46 1.94
HL 1900 1900 3845 1.45 2.19
BL1900 1900 53.32 1.56 2.24
HL2000 2000 38.26 1.38 1.97
BL2000 2000 52,70 151 2.03
HI.2450 2450 37.50 1.80 221
BL2450 2450 53.22 1.89 2.30
HL2600 2600 39.80 1.99 2:20
BL2600 2600 5252 223 2.27
HIL.5200 5200 35.64 4.67 1.32
BL5200 5200 48.64 5.51 1.36
HL 5400 5400 36.44 4.87 1.88
BL5400 5400 46.52 571 1.92
HL5600 5600 36.66 517 1.94
BL5600 5600 46.79 5.77 2.00
HL5800 5800 3531 5.31 1.76
BL5800 5800 47.04 6.10 1.82

LOWER DETECTION LIMIT: 9mW/kg
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5.4 ISOTROPY

H1.900 MHz
- Axial isotropy: 0.04 dB
- Hemispherical isotropy: 0.06 dB
Isolropy curves
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HL5600 MHz
- Axial isotropy: 0.06 dB
- Hemispherical isotropy: 0.11dB

Tipove 4 11
Dipole = 30
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6

LIST OF EQUIPMENT

Equipment Summary Sheet

ggﬂ:;: i |Mentification oy il [ s
Flat Phantom MVG SN-20/09-SAM71 ?f;ﬁfézd Ne ) :fq'ﬁfézd No: 2
COMOSAR Test Bench Version 3 NA ?’:{‘;ﬁf‘éf' Ml ?g'ﬁféif" il
Network Analyzer | R"°9e% P0NWat2 | sn100132 02/2016 02/2019
Reference Probe MVG EP 94 SN 37/08 1012016 1012017
Multimeter Keithley 2000 1188656 01/2017 01/2020
Signal Generator | Agilent E4438C |  MY49070581 0112017 01/2020
R e BT e o e e
Power Meter HP E4418A US38261498 0112017 01/2020
Powier Sensor HP ECP-E26A US37181460 01/2017 01/2020
Directional Coupler Narda 4216-20 01386 Characterized prior to |Characterized prior to

test. No cal required.

test. No cal required.

\Validated. No cal

\Validated. No cal

Waveguide Mega Industries | 069Y7-168-13-712 L equired. }equire a
: o8 : \Validated. No cal \Validated. No cal
Waveguide Transition | Mega Industries | 069Y7-158-13-701 equired. required.

Waveguide Termination|

Mega Industries

069Y7-158-13-701

\Validated. No cal
Fequired.

\Validated. No cal
required.

Temperature / Humidity

Sensor

Control Company

150798832

10/2015

10/2017
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2. 835 MHz Dipole

SAR Reference Dipole Calibration Report

Ref : ACR.75.8.15.SATUA

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
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 25/13 DIP 0G835-246

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 3014
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Thes document presents the methosd mnd resalts from an secredited SAR reference dipole eabbration
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEL'IEC 62209 standards lor reference dipoles used for SAR measurement system validations and
the measurements that were performed to verity that the product complies with the fore mentioned

standards
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID833
Serial Number SN 25713 DIP 0GR3S-246
Product Condition (new / used) Used

A yearly calibration interval is recommended

3 PRODUCT DESCRIPTION
31 GENERALINFORMATION

MVGs COMOSAR Validation Dipoles are built i accordance to the TEEE 1528, FCC KDBs und
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MG COMOSAR Valtdation Dipole
FPage: 411
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDHs and CEVIEC 62209 standards provide requirements for reference
dipales used for system vahdation measurements, The following meaxurements were performed to
verify that the product complies with the fore mentioned standards

41  RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must hiave a retum Joss of -20
dB or better.  The returmn loss measurement shill be performed against & hguid filled Nat phantom,
with the phaitom constucted s outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IFEE Std. 1528 and CLEVIEC 62209 standards speafy the mechanical components and
dimenvions of the validation dipoles, with the dimenxions frequency and phantom xhell thickness
dependent. The COMOSAR test bench employs o 2 mm phantom shell thickness therefore the
dipoles sold Tor use with the COMOSAR test bench comply with the requirensents set Torth for a 2
mum phantom shell thickness

s MEASUREMENT UNCERTAINTY

All uncertamties listed below represent an expanded uncertainty expressed al approximuately the 95%
confidence level using a coverage luctor of k-2, traceable o the Intemmationally Accepted Guides 10
Measurement Uncentainty.
51 REIURN LOSS
The following uncertainties apply to the retum loss measurement:
Frequency band Expanded Uncertainty on Return Loss
00-6000M He 0.1dB

5.2 DIMENSION MEASUREMENT

The Tollowing uncertainties apply 1o the dimenmsion measurcmcnts:

Length (mm) Expanded Uncertainty on Length
3. 300 005 mm
53 ¥ AON MEASU

The gmdelmes outlined  the [EEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed 1o gencrate the measurement uncertainty for validation measurcments,
Sean Voluine Expanded Uncertainty

Ig 20.3 %

p«l‘i >N
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6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOL'ID
! fnilum'n (MHz) Retum Loss (dB) Requirement (dB3) lmpcdﬁnc;- |
835 25 M 20 5590 +09;02
62 RETURN LOSS AND IMPEDANCE IN BODY LIOUID
Frmpmecy M
-
B O- :
Frequency (MHz) Retumn Loss (dB) Requirement (dB) Impedance
R3S -27.41 -20 5219 380
63 MECHANICAL DIMENSIONS
Frequency M L mm h mm d mm
required mewsured required meayred required meawred
300 200=21" 150021 63511 |
Poge: 6'1]
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450 2900 #1 % 1667218 BISEIN
730 1760 ¢1 % 100021 % 63521 %
(= 161031 % PasS TR PTE PasS 1621% sass
900 149021 % Eiriw 16215
1450 19181 % Styss 1621%
1500 B0 % 0011 % 1621%
1640 701N ST i621%
1750 IS2a1n S ETTEN 1621%
1800 72021 %, TR TR 1621w
1800 FA041%, ELEYIAN 161w
1550 631l % ELLE R Jhel%
2000 645410 ETETTEN 1621M
2100 Glo4ln. /TN 1621
2200 5881 % Ve 1621
2450 S15%, WALLN 16219
2600 1a5el % WA 1621 %
3000 M5% S0 1B
3500 370815 /AN 621N
700 ETR TN 16441 % 1601 %

T VALIDATION MEASUREMENT

The IEEE Sid. 1528, FCC KDDs and CELVIEC 62209 standards state that the system validation
measurements must be performed usmg o reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
ligasd filled Nat phantom. with the phantom construeted as owtlined 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 Mt phantom. with the top surface of the
dipole at the desuribed distance from the bottom surface of the phantom,

71 HEAD LIOUID MEASUREMENT

MMz Relative permittivity je.] Condutthvity (0] 5/m
required messured required measured
200 S OB 45
as0 855% 087 25%
750 £19:5% 088 :5%
LEN A55% PASS 0005 % PASS
200 aAsB. 0S7e5%
1450 WEeEN 12D£5%
1%0 WA 123e5%
1640 WAISS 135S
1750 Ml B5w 137655
Fage: 711
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o 00 5% 105 %
1900 MOHSN 1A0e5S
1350 W0Nokw LA0eS N
2000 A0S 1ADES S
2100 BhsSs 1485
130 M525% 16785%
1450 PN 1205
2600 FOosw iS55 N
3000 WSS IAESS
%0 15t 293e5%
7.2

The TEEE Std 1528 and CEVIEC 62209 standards state that (he system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the xystem validation. All SAR values are nomualized 10 1 W forward power, In
bracket. the messured SAR s given with the used mput power

Software OPENSAR V4
Pharttoen SN 205 SAMTI
Frobe SN 18711 ERGA22
Laguid Head Lignd Values eps™ A2 1 sigma 092
Drstanoe betwioes dipode center and bgud 15 4) mm
Area scan resedubion dyo Smmaly-Smm
Loon Scan Rewoluton che-Svmm dy=¥en et~ Smm
ooy AR
| _Opis power 20 dBm
Lagud Tempensiure 2°C
Lab Temperature y TR
Lub Humadisy 45 %
MHz g 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
00 18RS 184
o asa 406
o LRl LR
s 956 811088 622 643 |10.64)
K00 0ns 699
150 n 16
isco s 1668
1620 2 me
1750 e 193
180 L 2.3
Page: 811
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1900 N7 205
W50 -_‘;C s —?;c
2000 a1 2112
2100 a6 219
2300 47 213
1450 524 24

600 553 206
3000 83s 5.7
3500 L1 25

o

fasts

e

Ep—rks

\F]
7 | 1
13— - .-
~ yio—t ' t
N EER |
.
"
| =) - ! } —
S 0 1) LB LI v “«“h
- - -
73
Frequency o
M2 Relative parmittivity (5. Conductivity (o) S/m
quired " quired =2
150 614 25% 0.80 £5 %
300 352 15% 092s5%
450 55785 0S5
e ———— — -
750 S55¢5% 096 5%
835 S82s5% PASS 0575 % PASS
900 SS05% 105 25%
915 SS.025% 10625 %
1450 SAD S 130259
1610 SEMesw 140 £5 %
1800 S335% 152¢5%
1900 SBIBN 152¢5%
2000 533:5% 15285%
2100 532¢5% 162¢5%
2450 S2.75% 1955 %
FPage: 911

T b st il st by popmnand vl w10 AWV 0w puims wbtiomt e seramen apywond of MY
The inplowwmilom ivmstubiand furvdt 0 be sl ondy Bor e parpnaee Ko sl 10 Co ombymiliind sl Ly amnd (0
A owloand tw whode o pawy safMow wrmmew qgyeesal of AT




LU1

mvs SAR REFERENCE DIFOLE CALIRRA TION REPOKT et NCRTS S SATU A
2600 SIH 5% 21685%
300K SIDESY TS
1800 S13:5% 3315
5200 B9.0110% S30410%
5300 289210 % 5$42210'%
5400 B 71I0% 553210%
500 436 $10'% 565 210%
5600 A85110% 577 £10%
S8U0 AR.2 $10% 600 430%

74 SAR MEASUREMENT RESULT WITH BODY LIQOUID

[ Software OPENSAR V4
| Phantom SN 2000 SAMT]
| Probe SN 1811 EPGI22
Lagguid Hodv Liquud Vidues eps’ 53 8 sqema 095
Dratarsce between dipode center and Higuad 150 i
Ares soun resoluion de=Nmm dy=Smm
Zoon Scan Resohaon dog=Hmm dy=8m/dz~Smm
Frequency K35 MHz
Inpie power 20 &Em
Laguad T empetiture o ¢
Lab Temperature 2°C
| Lab Huniday 5%
"‘:::‘" 1 5 SAR (W/kg/W) 10 § SAR (W/kg/W)
measured measured
i3s 1053 (105) 589 |0 69)

' !
N SENEE
) +‘>1 <‘r-\ 1»7 -+ |

. T ﬁAf |-

4 N
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8 LIST OF EQUIPMENT

el e I )

e p. Attt | S i e e I Sttt W g %

SAM Prantom MV SN20009-SAMTY ﬂ“’,‘:" No caf “:f:m" No. el

COMOSAR Test Benct|  Verson 3 NA Vg“’;‘;:" No-est Ve’c:ﬁ’r“““ Na:
Network Analyzes | [chode ;Vi""‘”’ SN100132 022013 022M86
Galipers Carrera CALIPER-01 12/2013 1202018
Reference Probe MVG EPG122 SN 1811 10/2014 102MS
Muzimeter Keithley 2000 1188556 1272013 122018
Signal Generator | Agilent E4438C |  My4&9070581 122013 1272016

Rl BTl P
Power Meter P E4418A US38261498 1272013 1202016
Power Sersor HP ECP-E28A US37181460 1212013 1202016

Directional Coupler |  Narda 4216.20 01380 &"‘g’gﬁ’gfj g’f‘_fgﬁé"‘ﬁ‘ef
Lﬁ';;:‘g;o"f Cortvol Gompary 11.661.4 8012 82015
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3. 1800 MHz Dipole

SAR Reference Dipole Calibration Report

Ref : ACR.75.10,15.SATU.A

SHENZHEN BALUN TECHNOLOGY CO.,LTD.
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NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 25/13 DIP 1G300-248

Calibrated at MVG US
2105 Barrvett Park Dr, - Kennesaw, GA 30144
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Summary!

Fhis document presents the method and results from an aceredited SAR reference dipole calibration
performed 1in MVG USA wsing the COMOSAR test bench.  All calibration results arg tmeeable to

rational metrology institutions
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1 INTRODUCTION

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

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

standards,
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1800
Serial Number SN 25/13 DIP 1G800-248
Product Condition (new , used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

34 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 - MG COMOSAR Validation Dipole

Page: 4/11
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4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 62209 siandards 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 ETURN 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 Jiquid filled flat phantom,
with the phantom conatucted as outlined in the fore mentioned standards,

4.2 MECHANICAL REQUIREMENTS

The [EEE Std 1528 and CENIEC 62209 standwrds 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 fest 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 u coverage factor of k~2. traceable to the Intermationally Accepted Guides to
Measurement Uncertainty.

51 RETURN LOSS

The following ancertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Returm Loss
400-6000MHz 0.1d8B

5.2 DIMENSION MEASTUREMENT
‘The following uncertainties apply 1o the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

The guidelines outlined in the TEEE 1528, FCC KDBs, CENELEC ENS0361 and CEVIEC 62209
stundards were tollowed 10 generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

lg 203 Y
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10g 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Frequency. MH2 |
700 1720 1740 170 1780 1800 1620 1840 1880 1580 1500 1

20+~
Frequency (MHz) Return Loss (dB) ] Requirement (dB) Impedance
1800 -23.63 | -2() 45.1 Q + 4.0)Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOUID

Fraquency Mz
170 1720 740 17RO 1780 TEO0 YA TR0 1ES0 1880 1900
b ' !

Frequency (MHz) Return Loss (dB) | Requirement (dB) Impedance

1800 -26.47 [ -20 45.50- 0.3 jQ

6.3 MECHANICAL DIMENSIONS

Frequency MH2 Lmm hmm dmm
required measured required measured required measured
300 20021 % 250021 % 63511 %
Page: 611
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450 290,021 . 1667 #1% 53541 %

750 176021 5. 100.021 %. 53581 %

835 161041 i BO.A+1 5 16815

900 149021 % 833 #1 W 3641 %

1450 85,1 1", 51711 % 361"

1500 805 ¢1%. S0.0431 5 3611

1540 T9.0 %1 W 457 #1 W I6E W

1750 TSdt1% W2511 % 36l H

1800 72,021 % PASS AL7 15 PASS IEELN Pass
1900 68,01, 39541 & 1681 %

1950 66,31 % ih5el% EL L

2000 54,5 20 W, LW EX TS T

2100 G104 W 5721 W FEEI W

2300 55,511 5, 32621 % 1619

2450 51581 W 30421 % 3.6¢1 M,

2600 A8, 5 £1 % I8.5 #1 L EN SRS

3000 41,5 £1 %, 25021 56 36EL"

2500 37 0 W, A1 W EETTRS

Tl LTI % 264 21 W FEELW

7 VALIDATION MEASUREMENT

The IEEE Std. 13528, FCC KDBs and CEVIEC 62209 standards state that the system validation
meusurements must be performed using a reference dipole mecting the fore mentioned return loss
and mechamical dimension requirements,  The validation measurement musi be performed agansi a
hguid filled Mat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards. the dipole shall be positioned helow 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 deseribed distance from the bottom surface of the phantom.

7.0 HEAD LIOUID MEASUREMENT

— Relathve pecmittivity (e.] Conductivity (0] 5/m
requined measured required s rad
00 A5315% 08725%
450 43,525 % D37 5%
T50 A1.9 £5% LB =25%
B35 ALS 5% 09035 %
a0 A1.5 5% D97 5%
1450 40,5 45 % 1LID=L T
1500 404 15 % 1.2325%
1640 0.2 5% 1314%%
1750 A01 25 % 13725%
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1an0d ADRD 45 % PASS 1AD45% PASS
1900 AD0 45 % 1.AD£5 %
19501 40,045 % 14045 %
2ood A0.0 25 % 1.AD45
2100 9B 15% 14535 %
2300 /5 45% 167 45%
2450 302254 18025 %
2600 |OS% 1a6e5n
3000 38.5 45 W 2400255
3500 37.9 45 % 29135%

12 AR ME S MENT S FAD LIOL

The TEEE Std. 15328 and CEVIEC 62209 standards state that the svsiem validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm) within the
uncertmnty for the system validation.  All SAR values are normalized w | W forward power, In
bracket, the measured SAR is given with the used input power.

Sollwane OPENSAR V4

Phisniom SN 20008 SAMTT

Frobe SN 1811 EPGL22

Lguid Head Liguid Values eps” 411 sigma - | 39

Distance hetween dipole center and hywid

10,10 mm

Area scan resoliltion

dy=Smmidy=fmm

Loon Scan Kesalubion ihe=¥mmdy—=Emidz=5mm
Fregquency 1800 MH2
Input powes 2 (fBm
Ligquidd Tempermture 21°C
Lah Temperature 21°C
Lab Hunidity 45 by
- —
MH:m 18 SAR (W/kg/ W) 10 g SAR (W/kg/ W]
regulned mepsured requined s e
300 285 194
450 458 .06
750 ads 555
#35 9,56 622
200 mng 699
1450 29 16
1500 0.5 log
1640 342 4
1750 3I6d 193
18040 B4 38 7213.87] 201 2037 (2 04}
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1500 39.7 205
1950 405 209
2000 411 211
2100 LERS 219
2300 8.7 233
2450 52.4 24
2600 55.3 246
3000 634 25.7
3500 67.1 25
- e .
e 3 \ )
P /
E L
LY i
3 N
& > {20 - [\\ T_
< MEEENIR YA EENENE
- o “"n»ino-_A‘j:-‘nr:.-.-ax_nt
7.3 BODY LIQUID MEASUREMENT
"':A‘:l“' Relative permittivity (&) Conductivity (o) S/m
150 61545 % D80 25 %
300 58.215% 0.9215%
450 56,745 % 0.94:5%
750 55.5 45 % D96 45 %
835 55.215% 097 25%
200 55.025% 1.0525%
915 55,0 45 % 106 +5%
1450 54.0 45 % 13025%
1610 S3H 5% 14025 %
1800 53315% PASS 1.5225% PASS
1900 53345% 15245 %
2000 S3325% 152 25%
2100 53.235% 1.6225%
2450 52,7 25% 19525%
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2600 52545% 21645%
3000 52025% 27325 %
3500 51385% 3.3125%
5200 9.0 £10% 530410 %
5300 489110 % 542210%
5400 48.7410% 553110%
5500 18.6£10% 565 £10%
5600 4B5210% S.77210%
5800 182410 % 5.00£10%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantlom SN 2000 SAMTI

Probe SN I8/11 EPG122

Ligquid Body Liguid Values eps’ 53.0 sigma . 1 52

Distance between dipole center and higud

100 mm

Arca scan resolution

dx= Smm /dy=8mm

Zoon Scan Resolution

de8mm /dy-Sm/dz~Smm

Frequency 1800 MHz
Input power 20 dBm
Liguid Temperature 31°C
Lab Temperature 2] *C
Lab Humdity 45 %
Fi
g 1.8 SAR (W/kg/W] 10 2 SAR (W/kg/W)
measured measured
1800 A0 A2 (4.04) 21,53 (2.15)

¢
.

1

‘ mmr

U,\{ ; L
s 1
3w ‘\‘
3 il
24
~
&~ T
g ‘- < 4 5 L {1 )
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8 LIST OF EQUIPMENT

Equipment Summary Sheel

 Equipment | Manutacturer ( |1 Current | Next Calibration
___ Pescription Mo | | Calibration Date | |
SAM Phantem MVG SN-20/09-SAM71 E‘jf;ﬁ‘f Ne cal :’;;:‘jf‘;ff' Mo al
COMOSAR TestBench|  Version 3 NA f’;ﬁfjﬁ” Nel Eﬁfﬂ" b <l
Network Analyzer | Frede gﬁ"’““‘arz SNAGD 32 0262013 02120116
Callpers Carrera CALIPER-M 12420173 122016
Reference Probe MVG EPG122 SN 1811 1012014 10/2015
Multimeter peeithiey 2000 1188656 1242013 120206
Signal Generalor Agilent E4436C MY 48070581 1242013 1212016
R B T i o e
Power Metar HP E44188 UE38261498 1212013 122018
Power Serisor HP ECP-E26A USa7T181460 1212013 1202016
Directional Coupler | Narde 4216-20 7 TR g ol by gt ey
Le&”ﬂpgﬁtgfr:g? Contral Gompany 11-861-8 BI2012 82015
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1900 MHz Dipole

SAR Reference Dipole Calibration Report

Ref: ACR.75.11.15.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
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 25/13 DIP 1G900-249

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

Jf./:’:‘\\t\.‘ |ACCRED|TED
Braf AN v
03/16/201%

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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1 INTRODUCTION

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

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

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1900
Serial Number SN 25/13 DIP 1G900-249
Product Condition (new / used) Used

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
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4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEINIEC 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 0.05 mm

53 VALIDATION MEASUREMENT

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 203 %
Page: 5/11
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Frequency, MHz
1800 1820 1840 1BS0 1880 1900 1320 1340 190 1380 2000
40-
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -21.63 -20 53.9Q+7.7;Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency. MHz

1820 1840 1880 1880 1900 1920 1940 1980 2000

511, d8

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -21.47 -20 48.9 Q +8.41Q
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm dmm
required measured required measured required measured
300 420.0 1 %. 250.0£1%. 6.35 +1 %.
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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 %. 3641 %
900 149.0 #1 %, 83.3+1 % 3.6+1%.
1450 89.1+1%. 517 1% 3.6 +1 %.
1500 80.5+1%. 50.0+1 %, 3.641 %
1640 79.0 1%, 45.7 +1%. 3641 %.
1750 75241 %. 42.9+1 %. 3.6 41 %.
1800 72041 %. 41,7 +1%. 3641 %.
1900 68.0 1%, PASS 39.5+1 %. PASS 3.641%. PASS
1950 66.3 +1 %. 38,541 % 3.641 %,
2000 64.5 +1 %, 37541 % 3641 %
2100 61.0 +1 %. 35,71 %. 3641 %
2300 55.5+1 % 32641 % 3.641%.
2450 51.5+1%. 30.4+1 %. 3,61 %.
2600 48.5 41 %. 28.8+1%. 3641 %.
3000 41.5 +1 % 25.041 %. 3.6 1 %.
3500 37.0£1 %. 26.4+1%. 36+1%.
3700 34,741 %. 26,441 %, 36£1%

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 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:;;ezncy Relative permittivity {s,’) Conductivity (c) S/m
required measured required measured
300 45315% 08715%
450 435+5% 0.87+5%
750 419 5% 0.8915%
835 415£5% 0.90£5%
900 41.5 5% 0.97 5%
1450 405 5% 120£5%
1500 40.4 5% 1.23+5%
1640 40.2 15 % 131+5%
1750 40.115% 137%5%
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1800 40.0 5% 1.40%5%
1900 40.0 £5 % PASS 1.40£5 % PASS
1950 40.0 5 % 1.4015%
2000 40.0 £5% 14045%
2100 39.845% 1.4915%
2300 39545% 1.67+5%
2450 39.245% 1.80+5%
2600 39.0£5% 19615%
3000 38515% 240+5%
3500 37915% 29115%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEI/IEC 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’ : 40.9 sigma : 143
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 1900 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 3]:°C.
Lab Humidity 45 %
F'e,?ﬂ':fz““' 12 SAR (W/kg/W) 10 g SAR (W/ke/W)
required measured required measured
300 2.85 1.94
450 4,58 3.06
750 8.49 555
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 19.3
1800 384 201
FPage: 8/11
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1900 39.7 40.75 (4.08) 20,5 20.82 (2.08)
1950 40.5 20.9
2000 41,1 21,1
2100 43.6 219
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 257
3500 67.1 25
E‘ﬁ“‘\\
Z,
Tl i N
] o 1= B =
02 -\G!ZV}IEVB,.ZJ.E_EI’
Z (mew)
7.3 BODY LIQUID MEASUREMENT
F'e&'fz"‘y Relative permittivity (&) Conductivity {o) S/m
required measured required measured
150 61,9 5% 0.80 45 %
300 58.2 5% 0.925%
450 56.7 5% 0.94+5%
750 55.5 45 % 0.96 5%
835 55.25% 0.97 +5%
900 55.0 #5 % 1.0545%
915 55.0 5% 1.06+5%
1450 54.0 £5 % 1.30+5%
1610 53.815% 1.40£5%
1800 53315% 1,52+5%
1900 53.315% PASS 1.52+5% PASS
2000 53345% 152+5%
2100 53215% 1.62+5%
2450 52,75% 1,95+5%
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2600 52.545% 2.165%

3000 52,0 45 % 273+5%

3500 51.345% 33145%

5200 49,0 £10 % 530+10%

5300 48.9110% 5.42+10%

5400 48.7 £10% 553+10%

5500 48.6 £10 % 5.65+10%

5600 48,5 +10 % 5.77410%

5800 48.2 10 % 6.00 £10 %

7.4  SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps” : 53.9 sigma : 1.55
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 1900 MHz
Input power 20 dBm
Liquid Temperature 21
Lab Temperature oA
Lab Humidity 45 %
F'e;':‘ez"q 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1900 42,06 (4.21) 21.87(2.19)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

m;‘;:; Man;:’:;'zl!re A Tdentification No. Ca “Cl mmm t])ate | st C;ztm

SAM Phartom MVG SN-20/09-SAM71 :fc:'ljféid Pea] ;g"jf;gd G bl

COMOSAR Test Bench Version 3 NA x__‘aqlﬁfézq Nowal ;/::qlﬁfézq hieys sl
Network Analyzer | Rnode & Sehwarz SN100132 02/2013 02/2016
Calipers Carrera CALIPER-01 12/2013 12/2016
Refererce Probe MVG EPG122 SN 18/11 1012014 102015
Multimeter Keithley 2000 1188656 1212013 1212016
Signal Generator | Agilert E4438C |  MY49070581 122013 1212016

R I BT o ey
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 g;?’aﬁfggff‘egﬂﬁgg’ gg?‘aﬁgeggffegﬂﬁ;g’
Leu”r‘nfi’girt;tgf n:g‘r’ Corntrol Company 11-661-9 8/2012 812015
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5. 2600 MHz Dipole

SAR Reference Dipole Calibration Report

Ref | ACR.75.14.15.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
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2600 MHZ
SERIAL NO.: SN 25/13 DIP 2G600-254

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144
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Thes docuenent presenes the methid smld results from an accredited SAR reference dipole calibration
petformed n MVU USA using the COMUSAR test bench.  All calibration resulta we truceable o
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1 INTRODUCTION

This document contiins 4 summary of the requirements set forth by the [EEE 1528, FCC KDBs and
CEIEC 62209 standards for reference dipoles used for SAR messurement system vahidutsons 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 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Maodel SID2600
Senal Number SN 2513 DIP 2G600-254
Product Condition (new  used) Used

A yearly calibration interval s recommended

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles wre built in accordancy 1o the [EEE 1528, FOC KDBs and
CEVIEC 62209 standards. ‘The product is designed for use with the COMOS AR test bench only,

Figure 1 - MG COMOSAR Validanon Dapole
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4 MEASUREMENT METHOD
The TEEE 1528, FOC KDBs and CENIEC 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] TURN LOSS REOUIREMENTS

The dipole used Yor SAR system validanion measurements and checks must have a retumn loss of -20
dB or hetter. The retumn boss meastirement shall be performed against & higuid filled Nat phantom.
with the phantom constucted as outlined in the fore mentioned standards.

42 MECTHANICAL REQUIREMENTS

The (EEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensons of the vahdation 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 Tor use with the COMOSAR test bench comply with the requirensents set forth or o 2
o phiuntom shell thickness

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below reprovent sn expanded uncertmnty cxpressed st approxmmately the 95%
conhidence level using a coverge fctor of k=2 traceable to the Iitemnationally Accepted Gudes 1o
Measurement Uncertamty
$.1  REIURN LOSS
The following uncertalnties apply (o the retum loss measurement:
Frequency band Expanded Uncertainty on Retum Loss
400-6000MH2 0.1 di3

$2  DIMENSION MEASUREMENT
The following uncertaintics apply to the dimension messurements:

Length (mm) Exponded Uncertainty on Length
3-300 .05 mm

The guidelines outlined m the IEEE 1528, FOC KDBs, CENELEC EN50361 and CEVIEC 62209
stundardy were followed 10 generate the measurement uncertainty for validation measurements.

Scan Volume Expanded Uncertainty
Ig 203 %
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10g 201 %
|
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOLU'ID
Frampamr« [
0 = - iy e ] ) X . ) 2 1] L}

X |
Frequency (MHz) Retum Loss (dB) Requirement (dB) Impedance |
2600 20.66 20 5100 -94,0 |

6.2 RETURN LOSS AND IMPEDRANCE IN BODY LIQUID

-
Frequency (MHz) Returmn Loss (AB) Requirement (dB) Impedance
2600 -22.17 -20 790 +75iQ
6.3 MECHANICAL DIMENSIONS
oty ] — — T
: v +
required messured required messured required [ measured
100 OO0 21N 25001 | ‘ 63521 % A:
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As0 290021 % 166.7 £1% LECRTE
730 1760 €1 % 100041 % 63581 %
B3S 16148 41 % T 161%
00 109041 % Blins 1621%
1450 RS 14l % S17s 1621%
1500 BO 5 413 S0.0 £1 % 16215
1640 79041 % STa%N 1651
1750 Wi Q&w 1631w
1800 203 % Qi ELTIEN
W00 SR04 ELERIEN 1641%
1950 65341 % WS 3621
2000 BS21IW Nsuw 16:%
2100 BLO LW TN ECTEEN
2300 552 % RENw 1621%
%0 [SETTEN 081 5% 8%
2600 LI EIEN PASS EL% PASS 3621 PASS
2000 41531 % 25021 % i6s1%
3500 JTos1n 6AEIN ELES
70 ELNESE S 26481 ELESE N

T  VALIDATION MEASUREMENT

The IEEE Std, 1528, FCC KDBs and CEVIEC 62209 standards state thal the system validation
measurements must be performed wsing o reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements.  The validation measurement must be performed aganst o
liquad filled Nat 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 paraliel to the Jongest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surfice of the phantom

71 HEAD LIQUID MEASUREMENT

'"w"":" Relative permittivity {s.’) Conductivity (o) 5/m

200 L ERE R 04715

asn B5n% OAT2S™

%0 M98 % 088:5%

435 M5:5% 090¢5%

200 A 55% D975 %

1450 W55 12045%

1500 Watw 123 %

1610 025% 133¢5%

1750 aNlsy 13785%
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1800 DS 1AD A5 S
1900 A0S LAD£3 %
1450 Woesn 14085 %
2000 W0Woss 14085%
2100 ECR EL A 14525 %
2300 BN555% 167e5%
M50 N5 13025
2800 FOEN PASS 196e5% PASS
3000 M55 JA0¢5%
as00 Er R FLAE 28125 %

V.2

The [EEE Sid 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 nomulized 1o 1 W forward power. In
bracket. the measured SAR 1 given with the used input power.

Softwary f_J‘P-KNS:\R V4
Phantom SN 2015 SAMTI
Prebe SN 1811 ERG1ZY
Laguud Flead Liguad Values epe 38 2 sypmu - | 93
Dastanoe between dipode center and bgusl 100 e
Aren s resolition A= Smm /dy-Rnm
Zoon Scan Resoluton die- Smm dy-Smm dz - Smm
y.f!.‘ﬂ‘ﬂﬂ XM Az
Inpus power 20 &m
Lagusd Temperature 3l *C
Lab 1 emperutire R
Lab Hienidity ey
i T 1 g 3AR (W/kg/W) 10 & SAR (W/Ag/W)
requived measured requived messured
200 i85 (8 1)
S0 L5 10
750 aAas 558
a3s 948 622
00 e 699
1450 bl 1%
1500 0 163
1640 LW LR}
1750 364 193
1A00 354 203
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1900 39.7 205
1950 405 229
2000 1.1 211
2100 036 215
2300 a7 231
2450 524 P
2600 55.3 5737 (574) 246 2468 (2.47)
3000 83E 257
30 | 671 25 L

=
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"'::;"" Relative pormativity (e.') Conductivity (o) $/m
quived red required e A el
150 G1925% 0805 S
300 825 09245
450 S745% 0MESH
750 55545 0965 %
835 5215 % D878 %
90 5048 10585%
915 S5025% 10625 %
1450 54015 % 130£5%
1610 S38esN 14085 %
1800 S31s5% 15225%
1900 53355% 15225%
2000 53315% 152¢5%
2100 53245 16245 %
2450 2745 % 1w |
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261K S2545% PASS 216 45% FASS
3000 2045 % B
3500 S13s5% 23185%
5200 M0210% S30£10%
3300 59:10% 542210%
5400 5.7 210 % 553¢10%
5500 ASE2I0% 565 +10%
S6h0 AR5 £10% $77H0%
S800 52 210% 600 $10%

74 SAR MEASUREMENT RESULT WITH BODY LIOUID

Softwane OPENSAR V4
Plaintom SN 20009 SAMTI
Probe SN IRT] EPGI2Y
Laqusd Hody Ligusd Vidues epu’ 516 smma 221
Dastance bebween dipede center and Hgue! 100 s
Area scan resaluton Ay Sewm dy ~Bmm
Zoon Saan Resolton d= Smm dy=Smm/dz-Smm
Frequency 2600 MHz
Inpts powes )
Lagued [emperstuse 2 *C
Lab Temperature 2
Lab Hum oty 43 %
Frequency
hHz 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)]
maeasured maasurad
2600 STR21576) I59W 250

§ll |

H 5

i':; oy
e : ‘—»—-»-0—4»-»—
4 | !
- ! i : !
- |
- 5 o \\ ‘ .
! i
' : 4
pe) == o e —— ]

- - SR B A LA an

Page: 101}

T b wmnannt skl ol by ropradiarad carapy i Sl ov (n paart it e et gppserval of MIT/
P il mmtion covaabd fusnebie (4 o e s omly o the palspes o0 wlie b 17 L swdwelibodd avd Lr ot 10
e relemsndd i whale o pary wafinw weivew qrpenad of ANV




: Ty

mvag

SAR REFERENCE DIPOLE CALIBRATION REPORT

Baf ACRTS LRI AT A

5

LIST OF EQUIPMENT

 Equipment | ification No | Cwrren | Next Calibration
_ Description | deniification No-| ¢ gybration Date | Date
SAM FPrantom SN-20/09.SAM71 mﬂ No cal :md No °°'|
[COMOSAR Test Bench|  Version 3 NA U et “2"3"&" Na  caif
Network Analyzer | FNOd€ & Bofwacz SN100132 022013 0226
Calpers Carrera CALIPER-01 1212013 1212016
Refererce Probe WG EFG122 SN 1871 102014 1215
Mutimeser Keithley 2000 118866 1202013 1212016
SgralGenerstor | Agllem E4436C | My40070581 1212013 1212016
Rl BT i
Power Meter HP E4418A US3a261498 12/2013 122208
Power Sensor HP ECP-EDSA USAT181460 1212013 1202018
Directiorsl Coupler | Narda 421620 01386 gy eyl g gff'f:‘t‘:f"mzu""‘m?
Lm';gr:u"f’ Control Company 11.661.9 012 RA018
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