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1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Senal Number 2023-EPGO-414
Product Condition (new / used) Used
Frequency Range of Probe 0.15 GHz-7.5GHz
Resistance of Three Dipoles at Connector | Dipole 1: R1<0.222 MQ)
Dipole 2; R2=0.226 MQ
Dipole 3: R3=0.248 MQ

2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION
MVG’s COMOSAR E field Probes are bualt in accordance to the [EC/IEEE 62209-1528 and FCC
KDB865664 D01 standards.

Figure 1 - MG COMOSAR Dosimetric E Sield Probe

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 | | mm

3 MEASUREMENT METHOD

The IEC/IEEE 622091528 and FCC KDB863664 D! standards provide recommended practices for
the probe calibrations, including the performance characteristics of interest and methods by which to
assess their effect. All calibrations / measurements performed meet the fore-mentioned standards.

31 SENSITIV

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 for frequency range 600-
7500MHz and using the calorimeter cell method (transfer method) as cutlined in the standards for
frequency 150-450 MHz
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32 LINEARITY

The evaluation of the lincarity was done in free space using the wavegude, performing a power
sweep to cover the SAR range 0.01'Wikg to 100W/kg.

33 [SOTROPY

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 to 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°).

34 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liguid when the peobe is oriented nommal 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

The boundary effect uncertainty can be estimated according to the following uncertainty
approximation formula based on linear and exponential extrapolations between the surface and 4, +

d,,, along lines that are approximately normal to the surface:

(dhe +do, ) (%)

SAR oy [%]= BAR,, for (dy, +dag) <10 mm

2d,, 52

where

SARuncertainty is the uncertainty in percent of the probe boundary effect

dype is the distance between the surface and the closest zoom-scan measurement
point, in millimetre

Astep 1s the separation distance between the first and second measurement points that
are closest to the phantom surface, in millimetre, assuming the boundary effect
at the second location is neghigible

) 15 the minimum penetration depth in mallimetres of the head tissue-equivalent
hiquids defined in this standard, 1.e., 5= 14 mm at 3 GHz,

ASARpe in percent of SAR is the deviation between the measured SAR value, at the

distance dhy from the boundary, and the analytical SAR value.

The measured worst case boundary effect SARuncertainty]%] for scanning distances larger than
4mm 1s 1.0% Limit [2%),
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35 PROBE MODULATION RESPONSE

MVG’s probe were evaluated experimentally with vanous modulated signal and the deviation from
CW response were found neglectable in the used power range of the probe. So the comection to
taking into account the linearization parameters for different modulation is null. therefore the CW
factor given in this report can be used whatever the measured modulation

4 MEASUREMENT UNCERTAINTY
The guidelines outlined in the [EC/IEEE 62209-1528 and FCC KDBR65S664 D01 standards were
followed to generate the measurement uncertainty associated with a SAR probe calibration using the
waveginde or calorimetric cell technique depending on the frequency.

The estmated expanded uncertamnty (k=2) mn calibration for SAR (W/kg) 15 +/-11% for the frequency
range 150-450MHz

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) 1s +/-14% for the frequency
range 600-7500MHz.

5 CALIBRATION RESULTS

Ambient condition
Liquid Temperature 20 +/- 1 °C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %

5.1 CALIBRATION IN AIR

The following curve represents the measurement in wavegude of the voltage picked up by the probe
toward the E-field generated inside the waveguide,

Calibrabion curves
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From this curve, the sensitivity in air is caleulated using the below formula.
. Vi + oep)
= Z ¢
- Norm,
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where

Vi=voltage readings on the 3 channels of the probe

DCPi=diode compression point given below for the 3 channels of the probe
Normi=dipole sensitivity given below for the 3 channels of the probe

Normix dipole | Normy dipole | Normz dipole
1 (eVAOVm)S) | 2 (VAN | 3 (uVAVim)%)
0.58 0.91 0.92
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (m\) (mV)

113 102 100

5.2 CALIBRATION IN LIQUID

The calonmeter cell or the waveguide is used to determine the calibration in liquid using the formula
below,

E:
ConvF = #
air

The E-field in the liquid is determined from the SAR measurement according to the below formula,
_ PSAR

B o=
Hquid e

where

a=the conductivity of the liquid

p=the volumetnc density of the liquid

SAR-the SAR measured from the formula that depends on the setup used The SAR formulas are
given below

For the calonmeter cell (150-450 MHz), the formula is:

SAR = o
=

where
c=the specific heat for the liqud
dT/dt=the temperature rises over the time

For the waveguide setup (600-75000 MHz), the formula is:
wy 32
=——pT
SAR L
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where

a=the larger cross-sectional of the waveguide
b=the smaller cross-sectional of the waveguide
S=the skin depth for the liquid in the waveguide
Pw=the power delivered to the hquid

The below table summarize the ConvF for the calibrated hiquid. The curves give examples for the
measired SAR depending on the voltage in some hiqud.

Liguid Freguency | Convi
(ViHz")
L HL4SO 450 231
HL75 750 2.30
HLes 535 523
HLE00 200 2.18
HL1750 1750 2.33
HL 1800 1800 274
HL1800 190( 225
| HL2000 200 238
| HL2300 2301 237
HL2450 245( 2.29
| HL250 260 2.19
[His250 | 525 5
HLS500 5600 1.44
HL5750 5750 1.41
) Frgamary vaaany 17 o 0 7 W TIRRAHT Fore TURHT 1 6424 and 41 (0NHz sharvs H:
SAK @ 114N SAN LS
" - ine]
-:‘ "( — -l.lr / —
o -— e = v
“}“ /,‘ 0 o gu:' o ,_—""'r- -
=3 ] = =T
wm 4 x4 g
v " oa Nw S S aavw . - L L I S

ey, AL RN

6 VERIFICATION RESULTS

The figures below represent the measured linearity and axial 1sotropy for this probe, The probe
specification is +/-0.2 dB for lineanity and +/-0.15 dB for axial isotropy.

toetrepy st
Lnaarity :. > -
100 d :
o
4 (1 o
c:' -
'B GGWWMW .
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o
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Cred feowi ey R \
LI IR B DR N o LT L e A )
Linesanty +/-2.21% (+-0 10dB) s L2 =R N
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7 LIST OF EQUIPMENT

CAUPROBE Test Validated Nocal  Malidated. No cal|
Bench Version 2 NA Fequired, required
Network Analyzer | RONde % Sehwarz 100203 08/2021 02026
Network Analyzer — | Rohde & Schwarz
il ef 101223 0712022 0712027
Multimeter Keithley 2000 4013982 0212023 022026
Signal Generatr | Rohde & Schwarz 183277 08/2022 0512026
Charactenzed prior to |Characterized prior to
Ampifier Wwe MODU-023-C-0002 |00y "N cal required. [test, No cal required.
Power Meter NI-USB 5680 170100013 06/2021 0612026
USE Sensar Keysight U2000A | SN:MY62340002 10,2024 102027
Charactenzed prior to |Characterized prior to
Direchonsl Couper | Rnyiee 180020 13107 test No cal required. [test, No cal required.
Fiuoroptic Thermometer -4M35eN5e Lixiron 24264 002022 0012025
. SN32/16  Nalidated Nocal  Malidated. Nocal
Comxial cel MVG COAXCELL_1 fequired. Fequired,
A Nalidated No cal Malidated. Nocal
Waveguide MVG snazewez_1 [EKe gy
20 SN 32116 Malidated. Nocal Malidated. Nocal
Liquid transition MVG WGLIQ_0GB00_1 fequired. equired,
Validated. Nocal  Nalidated. No cal
Waveguide MVG SN 3216 WG4_1 oquired, equired
SN32/16  Nalidated. Nocal  Walidated. Nocal
Moid tranaltion Mo WGLIQ_0G900_1 pequired, equired,
_ Validated. Nocal  Nalidated. No cal
Waveguide MVG snaewes_1 [/ e oy
SN32116  Nalidated. Nocal  alidated. Nocal
Liquid transition MV WGLIQ_1G500_1 fequired. foquired
, Validated. Nocal  Nalidated. No cal
Waveguide MVG SN 316 wes_1 |0 sy
o = SN32/16  Nalidated Nocal  alidated. Nocal
Liquid transition MVG WGLIQ_1GB00B_1 fequired. equired.
i 5 SN 321186 Validated Nocal NValidated Nocal
Liquid transition MVG WGLIC_1G800H_1 fequired. equired.
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Waveguide MVG SN 32116 WG10_1 ﬁf::ﬁ"' Nocs :::{ﬁfﬁd' Noesl
SN32/16  Nalidated. Nocal  Nalidated. Nocal

Liquid transifion MV WGLIQ_3G500_1 fequired. equired
Validated Nocal  Nalidated. No cal

Waveguide MVG SN 32116 WG12_1 | SRS s
o o SN 32118 NValidated Nocal Nalidated. Nocal

Liquid transition MVG WGLIQ_5G000_1 fequired, equired
Waveguide MVG SN 32116 WG14_1 ::’:f:;:" Nocal :’::':ir’;“ Nocal
oy 8 SN 32116 Malidated Nocal Nalldated. No cal

Liquid transition MV WGLIQ_7G000_1 fequired. equired.

T"“""‘s'““ [HumidRY|  Togo 184 H1 44235403 02/2024 0212027
ensor
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Summary:

Thss document presents the methosd and results from an accredited SAR reference dipole cahbration
performed in MVG using the COMOSAR test bench. Al calibration results are traceable o

national metrology institutions
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EC/IEEE 62209-1528 and
FCC KDB8o5S6o4 DO1 standards for reference dipoles wsed for SAR measurement system
vahidations 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 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID835
Senal Number 1516-DIPOGR35-300
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and
FOC KDBB65664 D01 standards. The product is designed for use with the COMOSAR test bench
only, however, being built in accordance to relevant standards, it can be used in others SAR test
benches as long as the final user take care that the peescribed 811 and SAR target value are met.

Figure 1 - AM1G COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

41 EC Q s

The IEC/IEEE 62209-1528 and FCC KDB8635664 D01 standards specify the mechanical components
and dimensions of the validation dipoles, with the dimension’s 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 mmn phantomn shell thickness. A direct method is used with a ISO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -2¢ dB or
better, The S11 measurement shall be performed against a liquid filled flat phantom and using a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards. A direct
method 15 used with a network analyser and its calibration kit, both with a valid ISO17025
calibration.

43  SARREQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDBR65664 DO 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.

5 MEASUREMENT UNCERTAINTY
501 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mmy, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0. 20 mm with respect to measurement conditions,

For the measurement in the range 300-450mm, the estmated expanded wncertuinty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect 10 measurement
condlitions

52 S11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear is +/-0.08
with respect to measurement conditions,

53 SAR

The guidelines outlined in the [EC/TEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertainty (k=2) in calibration for the Ig and 10g SAR measurement in
Wikg 1s +/-19% with respect to measurement conditions,
Page: 5/8
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6 CALIBRATION RESULTS

o MECHANICAL DIMENSIONS

L. mm h mm d mumn

Measured Required Measured Required Measured Required

- 161.00 +/- 2% - 89.80 +/- 2% - 3.60 +/- 2%

0.2 S11PARAMETER

0.2.1 811 parameter in Head Ligud

Famauency, Msg
0 "0 00 o M %0 o e L

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance

&35 -22.83 -20 54.902 - 5,32

63 SAR
The IEC/IEEE 62209-1528 and FCC KDES6Sood D)1 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.
Yer the standards, the dipole shall be positioned below the bottorm 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 by using a prescribed spacer

6.3.1 SAR with Head Liguid
The IEC/IEEE 62209-1528 and FCC KDBR65664 D01 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertamnty 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,

Thi doaemen 2hall
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Rel ACR L9 1L ARER A
Software OPENSAR VS
Phantom SN 13/09 SAMGS
Probe A 2-EPGO-443
Laguyd Head Liguid Vabies: eps' - 4.4 sigma - 0.01
Distanwe between dipole center and liquid 15.0 mm
Area scan resolution d=Smm/dy=8mm
Zoon Scan Resolution dx=Rrneny dy =Brro/le=Smm
| Frequency 835 Mllz
Input power 20 dBen
Ligusd T ure 20+/-1%C
Lab Temperature 20+ 1 *C
Lab Humidity 30-70 94
Frequency 1g SAR (W 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to IW 1o 1IW
835 MHz 097 9,67 9.56 (.63 0.29 6.22
A < z
i T ’ "g
X i
- 'gl 2
o A
) Kix \\
3 0
o 2 D
— = s -
L] . n teEX T HNuxRax
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mvGg

ST TFEF 4SS 801 FE 10022 TFEAF

SAR REFERENCE DIPOLE CALIBRATION REPORT

Rel ACRIIZ1125EEZA

7 LIST OF EQUIPMENT

Nalidated, No cal NValidated. No ca
SAM Phantom WG SN 1309 SANMG8 required. equired. 1
i Validated, Nocal  Malidated. No call
COMOSAR Test Bench Version 3 NA equired. equired.
Network Analyzer | Rohde % Schwarz 100203 0812021 0812026
Network Analyzer — | Rohde & Schwaez

Calibration kit ZV-z235 Lo il Miond
Calipers Mitutoye SN 0009732 11/2022 11/2025
Reference Probe MVG 4424-EPGO-443 052025 052026
Mukimeter Keithley 2000 4013882 0272023 02/2026
Signal Generator | RONde 8 Sehwarz 183277 052022 0512026

Charactenzed prior to |Characterized prior to

Ampifier Mve MODU-023-C-0002 test. No cal required. {test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 052026
Power Meter Keysight U20004 | SN: MY62340002 1072024 12027

: Charactenized prior to |Characterized prior to

Directional Coupler Krytar 158020 131467 teet. No cal required. |test; No cal requinad
Temperature / HUmidty|  Testo 184 H1 44235403 10/2024 1002027

nsor
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SAR Reference Dipole Calibration Report

Ref : ACR.139.12.25 BES.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: 4611-DIP1G800-186
Calibrated at MVG
Z.1. de la pointe du diable

Technopéle Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/12/2025
sy, cofrac

7,
” “

ETALONNAGE

Avrodigioas ¥1-A789 md 216814
Scope avallshle on yuw cofractt

The uee of the Coftuc beand snd the accreditation yeferences iy prohibised fromss sny reproducton
Swummary;

Ths document presents the method and results from an accredited SAR reference dipole calibrution
performed i MVG using the COMOSAR test bench

All calibration results are traceable to
rational metrology institutions.
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT RLACRLDIL DRI &
Name Funetion Date Signature
FPrepared by - Pedro Ruiz Technical Manager 5/19/2025 Proopia
Checked o Pedro Ruiz Technical Manager | 5/19/2025 el
approved by, )
Authorized by Kim Rutkowski Quality Manager ~ p/19/2025 rw., LOTedWSET
e JUCRRLATAD A TN
Customer Name
ATTESTATION
) OF GLOBAL
Distribution COMPLIANCE
CO.LTD.
Issue Name Date Modifications
A Pedro Rz S5/19/2025 Iritial release
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT RaLACRIB I INER A
TABLE OF CONTENTS
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2 DeviceUnder Test i e A R NN 4
31 General Information |
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41  Mechanical Requrements 5
42 S11 parameter Requirements 5
43  SAR Requirements 5
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51 Mechanical dumensions 5
52 Sl Parameter 5
53 SAR 5
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7 Last of EQUPIMENt ......ooovviiriinivisiiiieiniionns S T N T T b i 8

Page: /8

Teagdate ACR.DODN. YEMVGRISSUE SAK Reference Digwie vif
Thie docwmen zhafl mot be nproduced, exaept o7 fl or n part, wishae the wntter grprowe’ of MG, The information contmrned e @ 10 be used
ardy for I puispose for which it A subvmad and & Hosto e meleaced n winale o part wohad wretin aupronel of M2,



Doousign Ervelape 1D SCA25 1 TC-TFEFAESG- 200 1R 10022TFE3F

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACRIIZ12ZDEES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FOC KDB865664 DOI standards for reference dipoles wsed 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 1800 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SIDIR00
Senial Number 461 1-DIP1GB00-186
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the [EC/IEEE 62209-1528 and
FCC KDB865664 D01 standards, The product is designed for use with the COMOSAR test bench
only, howeves, being built in accordance to relevant standards, it can be used in others SAR test
benches as long as the final user take care that the preseribed S11 and SAR target value are met.

Figure 1 - MG COMOSAR Validation Dipole
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Docusign Ervelope I SCAZS1TC-TFEF 4SS0 1R 10032TFESF

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACRIIZ12ZDEES A

4 MEASUREMENT METHOD

41 MECHANICAL REQUIREMENTS
The IEC/IEEE 62209-1528 and FCC KDB8635664 D01 standards specify the mechancal components
and dimensions of the validation dipoles, with the dimension’s 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 beneh comply with the requirements set forth for a
2 mm phantomn shell thickness. A direct method is used with a ISO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -2¢ dB or
better, The S11 measurement shall be performed against a liquid filled flat phantorn and using a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards. A direct
method 15 used with a network analyser and ts calibration kit, both with a valid ISO170235
calibration,

43  SAR REQUIREMENTS
The IEC/IEEE 62209-1528 and FCC KDBR65664 D01 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.

5 MEASUREMENT UNCERTAINTY

51 MEC 3 MENSIONS
For the measurement i the range 0-300mm, the eshmated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0. 20 mm with respect to measurement conditions,
For the measurement in the range 300-450mm, the estmated expanded wncertuinty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect 10 measurement
condlitions

5

[

11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear is +/-0.08
with respect to measurement conditions,

53 SAR
The guidelines outlined in the [EC/TEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertanty (k=2) in calibration for the Ig and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT RaLAKIPEDRERL
6 CALIBRATION RESULTS
0.1 MECHANICAL DIMENSIONS
I, mm h mm d mm
Measured Required Measured Required Measured Required
- 72.00 +/- 2% - 41.70 +/- 2% - 3.60 +/- 2%
0.2 S11 PARAMETER
0.2.1 Sl parameter in Head Ligqud
s e 17 !'l'V-)ﬁ. : ”“l" 158 22 1820 13K
0
10+
.
55-
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1800 -25.77 -20 4580 +2.1102

63 SAR
The IEC/IEEE 62209-1528 and FCC KDBS86Sood D1 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.
Yer 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 by using a prescribed spacer

6.3.1 SAR with Head Liguid
The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
mieasurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertamnty 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,
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT ReCACKIB IR IRER L
Software OFENSAR V3
Phantoen SN 1309 SANMGE
Probe 3523-EPGO-429
Liquxl Head Liquid Vahies: eps' : 42.2 sigma - 1 39
Drstance between dipole center and hgwd 1 0.0 mmum
Area scan resobution doe=8mimy dy=8mm
Zoon Scan Resolution =8y dy =8mm/'dz=5mim
[ Frequency 1800 MHz
Input power 20 dBen
Ligquid Temperature 2040 15C
Lab Temperature 20+/-1°5C
Lab Humidity 30-70 %%
Frequency 2 SAR (W/kg) 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to IW
1800 MHz 36l 3611 38.40 1.90 19.04 20.10
& N ‘
" |
-
L e LE
- .’i aw
h-< Ju=
= £ LLNY
(- 1 ~
&8 = ; : | ‘-N..h.
024461 tu*:lv.nﬁ.;. xEBEX
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Doousign Ervelape 1D SCA25 T TC-TFEF 46200 1-F 1002 27FE3F

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACRIIZIZZSEES A

7 LIST OF EQUIPMENT

Thi doaemens zhall not be

q =
Validated, No cal Malidated. No ¢
SAM Phantom MVG SN 1309 SAMG3 equired. equired. a1
Nalidated. Nocal  Malidated. No call
COMOSAR Test Bench Version 3 NA equired. equired,
Network Analyzer | RONde B Schwaz 100203 08/2021 0812026
Network Analyzer = | Rohde & Schwarz
Calibration kit 7V-2235 101223 072022 0712027
Calipers Mitutoye SN 0009732 11/2022 112025
Reference Probe MVG 3523-EPGO-420 11/2024 11/2025
Mukimeter Keithley 2000 4013882 022023 0212026
Signal Generator | RONde 8 Schwarz 183277 05/2022 05/2026
Charactenzed prior to |Characterized prior to
Ampifier Mve MODU-023-C-0002 test. No cal required. {test. No cal required.
Power Meter NI-USB 5680 170100013 062021 062026
Power Meter Keysight U20004 | SN: MY62340002 1072024 1va027
Direct Characterized prior to |Characterized prior to
donal Couplar yar 158020 131467 test. No cal required. [test, No cal required
Temperature / Humid®y]  Testo 184 H1 44235403 10/2024 1002027
nsor
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SAR Reference Dipole Calibration Report

Ref : ACR.139.13.25 BES.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET

BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: 2915-DIP1G900-389

Calibrated at MVG
Z.1. de la pointe du diable
Technopole Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/15/2025
v, cofrac

P

ETALONNAGE

Aceroditatons ¥1-6789% md 62,6814

Scope availsble on gaw coltacti

Ther wwe o the Colvar b aed s the acoreditathon sefervnces Iy prolibsse) from any 1o educton

Summary:!

This document presents the method and results from an accredited SAR reference dipole ealibration
performed in MVG using the COMOSAR test bench. Al calibration results are traceable o

national metrology inststutions
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACR 13213 Z3BES A
Name Function Date Signature

FPrepared by Pedro Ruiz Technical Manager 5/19/2025 rtaph
Chacted & Pedro Ruiz Techmical Manager | $/19/2025 fudofle
approved by,
Authorized by Kim Rutkowski Quality Mansager ’I’“’ 205 | widbedey ROTRDWISHT

Customer Name

ATTESTATION

; OF GLOBAL
Distribution COMPLIANCE
CO.LTD.
Issue Name Date Modifications
A Pedro Rz 5192025 Intial release
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACR 13213 Z3BES A
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Docusign Ervelape 1D SCA25 1 TC-TFEF 4SS 8CC1-F810032TFE3F

mvaG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACR 13213 Z3BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB8o5S6o4 DO1 standards for reference dipoles wsed for SAR measurement system

vahidations 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 SID1900
Senial Number 2915-DIP1G900-389
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEC/TEEE 62209-1528 and
FOC KDBB65664 D01 standards. The product is designed for use with the COMOSAR test bench
only, however, being built in accordance to relevant standards, it can be used in others SAR test
benches as long as the final user tuke care that the prescribed S11 and SAR target value are met.

Figure 1 - MI'G COMOSAR Validation Dipole
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Docusign Ervelape I SCAZS 1 TC-TFEF 4SS0 1R 1003 27FE3F

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACR 13213 Z3BES A

4 MEASUREMENT METHOD

41 EC Q s

The IEC/IEEE 62209-1528 and FCC KDB8635664 D01 standards specify the mechanical components
and dimensions of the validation dipoles, with the dimension’s 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 mmn phantomn shell thickness. A direct method is used with a ISO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -2¢ dB or
better, The S11 measurement shall be performed against a liquid filled flat phantom and using a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards. A direct
method 15 used with a network analyser and its calibration kit, both with a valid ISO17025
calibration.

43  SARREQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDBR65664 DO 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.

5 MEASUREMENT UNCERTAINTY
501 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mmy, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0. 20 mm with respect to measurement conditions,

For the measurement in the range 300-450mm, the estmated expanded wncertuinty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect 10 measurement
condlitions

52 S11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear is +/-0.08
with respect to measurement conditions,

53 SAR

The guidelines outlined in the [EC/TEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertainty (k=2) in calibration for the Ig and 10g SAR measurement in
Wikg 1s +/-19% with respect to measurement conditions,
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT ReLACRID I DIRERA

6 CALIBRATION RESULTS
o1 MECHANICAL DIMENSIONS

L. mm h mm d mm

Measured Required Measured Required Measured Required
- 68.00 +/- 2% - 39.50 +/- 2% - 3.60 /- 2%

0.2 S11PARAMETER

0.2.1 811 parameter in Head Ligud

Fmauency. Nwe

e

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1900 -24,01 -20 47.802 + 5.6102
63 SAR

The IEC/IEEE 62209-1528 and FCC KDES6Sood D)1 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.
Yer the standards, the dipole shall be positioned below the bottorm 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 by using a prescribed spacer

6.3.1 SAR with Head Liguid

The IEC/IEEE 62209-1528 and FCC KDBR65664 D01 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertamnty 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,
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACRIIZ13ZDEES A
Software OPENSAR VS
Phantom SN 13/09 SAMGS
Probe A 2-EPGO-443
Laguyd Head Liquid Vabies: eps' - 42.4 sigma - 1 3¢
Distanwe between dipole center and liquid 10.0 mm
Area scan resolution d=8mm/dy=8mm
Zoon Scan Resolution dx=Rrneny dy =Brro/le=Smm
| Frequency 1990 MEz
Iny ower 20 dBen
Ligusd T ure 20+/-1%C
Lab Temperature 204/~ 1 °C
Lab Humidity 30-70 94
Frequency 1g SAR (W 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W 1o IW 1o 1W
190 MHz 398 39 ¥3 39,70 200 20).59 20.50
A < z
y % T e &
| l :
“ T \
'-.ﬂ 0
- LA o S
- ;‘ e i @
$x
- %
P - -‘u‘. o |
Xi‘-& “a xnx
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Docusign Ervelape 1D 5C

mvGg

ST TFEF 4SS 801 FE 10022 TFEAF

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ret ACRI3ZI3ZSEES A

7 LIST OF EQUIPMENT

Nalidated, No cal NValidated. No ca
SAM Phantom WG SN 1309 SANMG8 required. equired. 1
i Validated, Nocal  Malidated. No call
COMOSAR Test Bench Version 3 NA equired. equired.
Network Analyzer | Rohde L Schwar 100203 0812021 0812026
Network Analyzer — | Rohde & Schwaez

Calibration kit ZV-z235 Lo il Miond
Calipers Mitutoye SN 0009732 11/2022 11/2025
Reference Probe MVG 4424-EPGO-443 052025 052026
Mukimeter Keithley 2000 4013882 0272023 02/2026
Signal Generator | RONde 8 Sehwarz 183277 052022 0512026

Charactenzed prior to |Characterized prior to

Ampifier Mve MODU-023-C-0002 test. No cal required. {test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 052026
Power Meter Keysight U20004 | SN: MY62340002 1072024 12027

: Charactenized prior to |Characterized prior to

Directional Coupler Krytar 158020 131467 teet. No cal required. |test; No cal requinad
Temperature / HUmidty|  Testo 184 H1 44235403 10/2024 1002027

nsor
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Docusign Envelope 10: SCA251 TCIFBF 4985 8CCH-FA10AN2TFEIF

SAR Reference Dipole Calibration Report

Ref | ACR.139.16.25 BES.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: 2915-DIP2G450-393
Calibrated at MVG
Z.1. de la pointe du diable

Technopéle Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/16/2025
s, cofrac

ETALONNAGE

Avrodigioas ¥1-A789 md 216814
Scope avallshle on yuw cofractt

The uee of the Coftuc beand snd the accreditation yeferences iy prohibised fromss sny reproducton
Swummary;

Ths document presents the method and results from an accredited SAR reference dipole calibrution
performed i MVG using the COMOSAR test bench
rational metrology institutions.

All calibration results are traceable to
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACR 132165 BES A
Name Function Date Signature
FPrepared by Pedro Ruiz Technical Manager 5/19/2025 Prop
Checked & ; 3
¢ ) g > $/19/70? P
q ed by Pedro Ruiz Techmeal Manager [ 5/19/2025 y
Authorized by Kim Rutkowski Quality Mamager  °[*%/2% | videde, ROTROWSKE
AR
Customer Name
ATTESTATION
; OF GLOBAL
Distribution COMPLIANCE
CO.LTD.
Issue Name Date Modifications
A Pedro Ruz 5/19/2025 Irtial release
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACR 132165 BES A

TABLE OF CONTENTS
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Doousign Ervelape 1D SCA25 1 TC-TFEFAESG- 200 1R 10022TFE3F

mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT ReCACKIB/1E IRER L

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB8o5S6o4 DOI standards for reference dipoles wsed for SAR measurement system

vahidations 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 2450 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2450
Senial Number 2915-DIP2G450-393
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

31  GENERAL INFORMATION
MVG's COMOSAR Validathion Dipoles are built in accordance to the IECEEE 62209-1528 and
FOC KDB865664 D01 standards, The product is designed for use with the COMOSAR test bench

only, however, being built in accordance to relevant standards, it can be used in others SAR test
benches as long as the final user take care that the preseribed S11 and SAR target value are met.

Figure 1 - MG COMOSAR Validation Dipole
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Docusign Ervelope I SCAZS1TC-TFEF 4SS0 1R 10032TFESF

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Reb ACR 132165 BES A

4 MEASUREMENT METHOD

41 £ Q TS

The IEC/IEEE 62209-1528 and FCC KDB8635664 D01 standards specify the mechanical components
and dimensions of the validation dipoles, with the dimension’s 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 mmn phantomn shell thickness. A direct method is used with a ISO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -2¢ dB or
better, The S11 measurement shall be performed against a liquid filled flat phantorn and using a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards. A direct
method 1s used with a network analyser and its calibration kit, both with a valid ISO17025
calibration.

43  SARREQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDBR65064 DO 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.

5 MEASUREMENT UNCERTAINTY
501 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mmy, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0. 20 mm with respect to measurement conditions,

For the measurement in the range 300-450mm, the estmated expanded wncertuinty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect 10 measurement
congitions

5

[

11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear is +/-0.08
with respect to measurement conditions,

53 SAR

The guidelines outlined in the [EC/TEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertanty (k=2) in calibration for the Ig and 10g SAR measurement in
Wikg 1s +/-19% with respect to measurement conditions,
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oousign Ervelape 1D SCA25 1 TC-TFEF 45558 1ES 1002 27FEF

mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT ReLACRIPIEIRER A

6 CALIBRATION RESULTS

o1 MECHANICAL DIMENSIONS

L. mm h mm d mm

Measured Required Measured Required Measured Required

- 51.50 +/- 2% - 30.40 +/- 2% - 3.60 +/- 2%

0.2 S11PARAMETER

0.2.1 811 parameter in Head Ligud

Faguency, MWL
A% Pt

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance

2450 -25.49 -20 52.30) + 4.8102
63 SAR

The IEC/IEEE 62209-1528 and FCC KDBS86Sood D1 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.
Yer 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 by using a prescribed spacer

6.3.1 SAR with Head Liguid

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
mieasurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertamnty 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,

Thi docemen 2 & 10 O uee




Docusign Ervelope I SCAZS1TC-TFEF 4SS0 1R 10032TFESF

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT RaLACRIB1EDINER A
Software OPENSAR VS
| Phantom SN 13/09 SAMGS
Probe H2-EPGO-443
Laguyd Head Liquid Vabies: eps' - 41 6 sigma - | 88
Distarc e between dipole center and fiquid 10.0 mm
Area scan resolution d=tmm/dy=8mm
Zoon Scan Resolution ds=Seneny dy =Serum/de=Smm
Frequency 2450 MHiz
Input power 20dBm_
Liguy Temperature 20+~ 1 %C
Lab Temperature 20 +/- 1 *C
Lab Humidity 30-70 %%
Frequency 12 SAR (W/kg) 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to IW to 1W
2450 MHz 528 52.85 52,40 245 2453 24.00
— <
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i
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| | h
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mvGg

Doousign Ervelape 1D SCA25 1 TC-TFEFAESG- 200 1R 10022TFE3F

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACRIIZIGZSEES A

7 LIST OF EQUIPMENT

Equipment | Manufacturer / [ oo et | Nest Calibration
Nalidated, No cal Nalidated. No cal
SAM Phantom WG SN 1309 SANMG8 required. equired. 1
. Validated, Nocal  Malidated. No call
COMOSAR Test Bench Version 3 NA equired. equired.
Network Analyzer | RONde 8 Schwaz 100203 08/2021 0812026
Network Analyzer — | Rohde & Schwaez
Calibration kit Zv-z235 T Vil Mioond
Calipers Mitutoye SN 0009732 11/2022 112025
Reference Probe MVG 4424-EPGO-443 05/2025 052026
Muktim eter Keithley 2000 4013082 0212023 022026
Signal Generator R“"&SB"’"‘“ 183277 052022 0512026
Charactenzed prior to |Characterized prior to
Ampifier Mve MODU-023-C-0002 test. No cal required. {test. No cal required.
Power Meter NI-USB 5680 170100013 062021 052026
Power Meter Keysight U20004 | SN: MY62340002 10/:2024 12027
= Charactenzed prior to|Characterized peior to
Directional Coupler Krytar 158020 131457 et No cal required. |8et;. No cal requinsd
Temperature / HUmid®y|  Testo 184 H1 44235403 10/2024 1002027
nsor
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Docusign Envelope 10: SCA251 TCIFBF 4985 8CCH-FA10AN2TFEIF

SAR Reference Dipole Calibration Report

Ref : ACR.139.18.25. BES.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1-2/F, BUILDING 19, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY, FUHAI
STREET
BAO 'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 5200-5800 MHZ
SERIAL NO.: 1722-DIPSG000-671
Calibrated at MVG
Z.1. de la pointe du diable

Technopéle Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 05/16/2025
s, cofrac

ETALONNAGE

Avrodigioas ¥1-A789 md 216814
Scope avallshle on yuw cofractt

The uee of the Coftuc beand snd the accreditation yeferences iy prohibised fromss sny reproducton
Swummary;

Ths document presents the method and results from an accredited SAR reference dipole calibrution
performed i MVG using the COMOSAR test bench
rational metrology institutions.

All calibration results are traceable to
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 132183 BES A
Name Function Date Signature

FPrepared by Pedro Ruiz Technical Manager 5/19/2025 Prlaph
Checked & ; 3

§ 0 " > $/19/70? PN
q ed by Pedro Ruiz Techmeal Manager [ 5/19/2025 y

: = . . /19/2025 T

Authorized by. Kim Rutkowski Quality Manager [-W‘T LA TeDWIST

e 20ZR3547 RO 70

Customer Name

ATTESTATION
OF GLOBAL
COMPLIANCE
CO.LTD.

Distribution

Issue Name Date Modifications
A Pedro Rz 5/19/2025 Initial release
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 132183 BES A
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Doousign Ervelape 1D SCA25 1 TC-TFEFAESG- 200 1R 10022TFE3F

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 132183 BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB8o5S6o4 DOI standards for reference dipoles wsed for SAR measurement system
vahidations 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 5200-5800 MHz REFERENCE
DIPOLE
Manuficturer MVG
Model SID5000
Senial Number 1722-DIP5GO00-671
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the I[EC/IEEE 62209-1528 and
FOC KDB&65664 D01 standards, The product 1s designed for use with the COMOSAR test bench
caly, however, being built in accordance to relevant standards, it can be used in others SAR test
benches as long as the final user take care that the prescribed S11 and SAR target value are met.
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Docusign Ervelope I SCAZS1TC-TFEF 4SS0 1R 10032TFESF

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 132183 BES A

4 MEASUREMENT METHOD

41 £ Q TS

The IEC/IEEE 62209-1528 and FCC KDB8635664 D01 standards specify the mechanical components
and dimensions of the validation dipoles, with the dimension’s 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 mmn phantomn shell thickness. A direct method is used with a ISO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -2¢ dB or
better, The S11 measurement shall be performed against a liquid filled flat phantorn and using a
prescribed spacer, with the phantom constructed as outlined in the fore mentioned standards. A direct
method 1s used with a network analyser and its calibration kit, both with a valid ISO17025
calibration.

43  SARREQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDBR65064 DO 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.

5 MEASUREMENT UNCERTAINTY
501 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mmy, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0. 20 mm with respect to measurement conditions,

For the measurement in the range 300-450mm, the estmated expanded wncertuinty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect 10 measurement
congitions

5

[

11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear is +/-0.08
with respect to measurement conditions,

53 SAR

The guidelines outlined in the [EC/TEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertanty (k=2) in calibration for the Ig and 10g SAR measurement in
Wikg 1s +/-19% with respect to measurement conditions,
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oousgn Ervelape 1D SCA2NTTL

IFEF A B0 1R800 2TFRAF

mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT RaL A RBERA
6 CALIBRATION RESULTS
o1 MECHANICAL DIMENSIONS
I, mm h mm d mm
Measured Required Measured Required Measured Required
- 20.60 +/- 2% 40.30 +/- 2% - 3.60 +/- 2%
0.2 S11 PARAMETER
0.2.1 S11 parameter in Head Liguid
Fmauency, Nwe
" LS <30 >0 50 S0 aNx 2000 00
10
o
',
4
-
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
5250 -27.48 -20 50.6£2 + 2. 2102
3600 -23.33 -20 45.0Q + 0. 1402
3750 2206 -20 48.50 + 3310
63 SAR

The IECYIEEE 62209-1528 and FCC KDBR65664 D01 standards state that the system vahdation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
ind mechanical ditmension requirements. The validation measurement must be performed aganst a
liquud filled fat phantom, with the phantom constructed as outlined in the fore mentioned standards.

er the standards, the dipole shall be positioned below the bottom of the phantom, with the dipcle
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 by using a prescribed spacer

6.3.1 SAR with Head Ligud

The [EC/IEEE 62209-1528 and FCC KDB865664 D01 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 1s given with the used input power.
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Doousign Ervelape 1D SCA25 1 TC-TFEFAESG- 200 1R 10022TFE3F

mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 132183 BES A
Software OPENSAR VS
| Phantomn SN 13/09 SAM6S
Probe H2-EPGO-443
Laguxd Head Liguid Values i@ $250 MHz: eps' : 34.1 sigma - 4.56
Head Liquid Values (@ S600 MHz: eps’ - 33.2 sigrmm © 5,03
Head Liguid Values i $750 MHz eps': 320 sigmia : 5.26
Destance between dipole center and liguid 1 0.0 mm
Area scam resolution = 8mimn/dy ~8mm
Zoon Scan Resolition dy=4mmydy=4mm/dz=2mun
Frequency 5250 MHz
S600 MHz
5750 MH2
Input power 20 dBen
Liguy Temperature 204+/-1°C
Lab Temperature 20+/- 1 %
Lab Hunidity 30-70 %
Frequency 1 SAR (W/ 10g SAR (W,
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to IW 1o 1W
5250 MHz 7.77 77.7¢ 77 226 22 .60 22.1-
5600 MHz 8.07 80.69 78.30 233 2328 23.20
5750 MHz 7.50 75.01 78.1 2.18 21.84 22.3
SAR MEASUREMENT PLOTS @ 5250 NHz
‘.0
Ty .
N 3 =
LI e
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3 joe \
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mvGg

Doousign Ervelape 1D SCA25 1 TC-TFEFAESG- 200 1R 10022TFE3F

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ret ACRI32 185 EES A

7 LIST OF EQUIPMENT

Equipment | Manufacturer / [ oo et | Nest Calibration
Nalidated, No cal Nalidated. No cal
SAM Phantom WG SN 1309 SANMG8 required. equired. 1
i Validated, Nocal  Malidated. No call
COMOSAR Test Bench Version 3 NA equired. equired.
Network Analyzer | RONde 8 Schwaz 100203 08/2021 0812026
Network Analyzer — | Rohde & Schwaez
Calibration kit Zv-z235 T Vil Mioond
Calipers Mitutoye SN 0009732 11/2022 112025
Reference Probe MVG 4424-EPGO-443 05/2025 052026
Muktim eter Keithley 2000 4013082 0212023 022026
Signal Generator R“"&SB"’"‘“ 183277 052022 0512026
Charactenzed prior to |Characterized prior to
Ampifier Mve MODU-023-C-0002 test. No cal required. {test. No cal required.
Power Meter NI-USB 5680 170100013 062021 052026
Power Meter Keysight U20004 | SN: MY62340002 10/:2024 12027
= Charactenzed prior to|Characterized peior to
Directional Coupler Krytar 158020 131457 et No cal required. |8et;. No cal requinsd
Temperature / HUmid®y|  Testo 184 H1 44235403 10/2024 1002027
nsor
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