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mvGg

COMOSAR E FIELD PROBE CALIBRATION REPORT

1 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Maodel SSE2
Senial Number 2423-EPGO-413
Product Condition (new / used) Used

Frequency Range of Probe

0.15 GHz-7.5GHz

Resistance of Three Dipoles at Connector

Dipole 1: R1=0.217 MQ
Dipole 2: R2=0.231 MQ
Dipole 3: R3=0.261 MQ

Ref ACR193102¢4BES A

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG’s COMOSAR E field Probes are built in accordance to the IEC/IEEE 62209-1528 and FCC
KDB865664 D01 standards

Figure 1 - MVG COMOSAR Dosimetric E field 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 extrermty | | mm

3 MEASUREMENT METHOD

The IEC/IEEE 62209-1528 and FCC KDBB65664 D01 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.

3.1 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two steps calibration method (air
and tissue simulating hquid) using waveguides as outlined in the standards for frequency range 600-
7500MHz and using the calonmeter cell method (transfer method) as outlined in the standards for
frequency 150-45¢ MHz.
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mvG COMOSAR E FIELD PROBE CALIBRATION REPORT Ref: ACR193102¢4BES A

32 LINEARITY

The evaluation of the linearity was done in free space using the waveguide. performing a power
sweep to cover the SAR range 0.01 W/kg to 100W/kg.

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 hemisphencal isotropy is determned by inserting the probe 1n 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°-1807) in 15° increments. At each step the probe is
rotated about its axis (0°-360°).

3.4 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.

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 +dug) (=4

SAR ey [%]= BAR,, for (dy, +dug) <10 mm

2d,, 5/2

where

SARuncertainty 1s the uncertainty in percent of the probe boundary effect

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

Astep is the separation distance between the first and second measurement points that
are closest to the phantom surface. in mmllimetre, assuming the boundary effect
at the second location is negligible

5 1s the minimum penetration depth m millimetres of the head tissue-equivalent
liquuds defined in this standard, 1.e., & 14 mm at 3 GHz.

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

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

The measured worst case boundary effect SARuncertainty[%] for scanmng distances larger than
4mm 1s 1.0% Limit ,2%).
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mvG COMOSAR E FIELD PROBE CALIBRATION REPORT Ref: ACR193102¢4BES A

3.5 PROBE MODULATION RESPONSE

MVG’s probe were evaluated experimentally with various modulated signal and the deviation from
CW response were found neglectable in the used power range of the probe. So the correction to
taking into account the lincarization 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 KDB865664 DO1 standards were
followed to generate the measurement uncertainty associated with a SAR probe calibration using the
waveguide or calorimetnc cell technque depending on the frequency.

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) 1s +/-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 %
51 C N

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

Calbralion curves
ot ==
—

20 r/ —
E 20 — — (
> [
i S > Dipcie 2
“ _—
= 200 -

2 >

®-7

0.t

pto e o0 ede  00F 00 of2en

Volage (V)

From this curve, the sensitivity in air is calculated using the below formula.
. w4 VZDCPi)
LR Z Norm;
i=]
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COMOSAR E FIELD PROBE CALIBRATION REPORT Ref ACRI931024BES A

mvGg

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

Normx dipole | Normy dipole | Normz dipole
1 (uV/AV/m)*) | 2 VAV | 3 (WVAVm)?)
0.86 0.62 0.66
DCP dipole | | DCP dipole 2 | DCP dipole 3
(mV) (mV}) {mV)
103 109 109

52 CALIBRATION IN LIQUID

The calorimeter cell or the waveguide 1s used to deterrmine the calibration in liquid using the formula
below.

EZ
liquid
ConvF = ——

air

The E-field in the hquid 1s determined from the SAR measurement according to the below formula.
g2 — £SAR

:.xqutd e

where
o=the conductivity of the liquid
p=the volumetric density of the liqund
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 = ax
T

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

For the wavegmde setup (600-75000 MHz), the formula is:

-2
SAR =% .7
abd
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mvG COMOSAR E FIELD PROBE CALIBRATION REPORT Ref: ACR193102¢4BES A

where
a~the larger cross-sectional of the waveguide

b=the smaller cross-sectional of the waveg

uide

d=the skin depth for the liquid in the waveguide

Pw=the power delivered to the liquid

The below table summarize the ConvF for the calibrated liquid. The curves give examples for the
measured SAR depending on the voltage in some liquid.

bz
HL450 450 248
HL750 750 266
HL850 835 253
HL1750 1750 271
HL1800 1800 271
HL2100 2100 272
HL2300 2300 273
HL2450 2450 280
HL2600 2600 262
HL5200 5200 1.55
HL5400 5400 1.48
HLS5600 5600 1.39
HLS800 5800 1.35
T Trequency vaiaty & +-SONTIZ Dolow DULEAHE , - TLUTA-E fT0m GOLVFE 10 Dtz and 4 700MHz atove 6GHz
SAR O HL4%0 SAR @ HLSB00
ey o el T Al [—
v - ,./';, — e ‘ g(u 2 ;’_,,«'" fob?
o — o == 0
ey | T \
(4 » = » ’.."Yi‘..l(‘ L S x £ T X » '!-“I“A w o N x

6 VERIFICATION RESULTS

The figures below represent the measured lineanity and axial isotropy for this probe. The probe
specification is +/-0.2 dB for linearity and +/-0.15 dB for axial isotropy.
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Lineanty +/-1 97% (+/-0.09dB
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mvGg

COMOSAR E FIELD PROBE CALIBRATION REPORT

Ref ACR193102¢4BES A

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Duuipmﬁ M"m " |dentitication No.| ¢ ubratonate | Date
CAUPBR:CBhE Test Version 2 NA ::a(:ti'a::d No cal :I:qllj::d No call
Network Analyzer | Ronde 3 Schwarz 100203 0812021 08/2024
N“ga?i'g r;?:"’;f’ - Rm"zﬁ,‘_‘zggg“’a‘z 101223 07/2022 07/2025

Multimeter Keithley 2000 4013982 0212023 0212026
Signal Generator | RoNde S Schwarz 106589 0372022 0312025
vt | o [oosaascona S o et

Power Meter NI-USB 5680 170100013 0612021 06/2026

USB Sensor Keysight U2000A | SN: MY62340002 102022 10/2025
Directional Coupler Krytar 158020 131467 f;?mgfgzlefe:a:;;o .Cet:ra:: ':lege:::retdo

[Fiuoroptic Thermometer "”'"asegfg Ludron 94264 09/2022 09/2025
e | o | oo [ el e e
Waveguide MVG SN 32116 WG2_1 :ga;{j’.f;gf" el :’;{‘]’ifgf" Ne:ow
P T P N el
Waveguide MVG SN 32116 WG4_1 :’;;'lf;f" Wo-cal :I:(:ﬁ;:f' Nox
Liquid transition MVG WGLSIg_302(Is19600_1 :f(::?:;zd to:onl :’:{;ﬁ::d Moce
Waveguide MVG SN 32/16 WGB_1 :’:;2’:;? . cal :’gﬁf‘gf" Naoal
Waveguide MVG SN 32/16 WG8_1 :gq:m. No:cal :’:ﬁ:ﬁ;‘;ﬁ? No.cal
P I P
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COMOSAR E FIELD PROBE CALIBRATION REPORT

Ref ACR193102¢4BES A

Waveguide MVG SN 32/16 WG10_1 :’:é{fe‘:d' No cal :’;’{j:gd' Nocal
.. N SN32116  |alidated. Nocal  Nalidated. Nocal
Liquid transition Mve WGLIQ_3G500_1 fequired. equired.
Waveguide MVG SN 32/16 WG12_1 :fé:f;jd‘ No cal :’:ﬁ:ﬁd' Nocal
P L SN 32116 \Validated, No cal Validated. No cal
Liguid transition Wa WGLIQ_5G000_1 fequired, equired.
Waveguide MVG SN 32/16 WG14_1 :f(:'g:;:"' o cal :’;ﬁ::d' Nocal
. . SN32/168  Nalidated. Nocal  MNalidated. No cal
Liquid transition MG WGLIQ_7G000_1 fequired. required.
Tem pe"’é“'e [Humidty]  regto 184 H1 44225320 06/2021 0612027
ensor
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR6625.24 BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/TEEE 62209-1528 and
FCC KDB865664 D01 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 UNDERTEST

Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID835
Serial Number 50/20-DIPOG835-507
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and

FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - MVG COMOSAR Validation Dipole
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mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 662524 BES A

4 MEASUREMENT METHOD

4.1 CE % > MENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the validation dipoles. with the dimension’s frequency and phantomn 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. A direct method is used with a ISO17025 calibrated caliper.

42 8511 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom. with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and ifs calibration kit, both with a valid 1SO17025 calibration.

43  SAR REQUIREMENTS
The TEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference

dipoles used for system validation measurements. The following measurements were performed to
venfy that the product complies with the fore-mentioned standards.

5§ MEASUREMENT UNCERTAINTY

5.1 1EC = 1ENS S

For the measurement in the range 0-300mm, 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 uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the 811 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 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 1g and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR66.25.24 BES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required
- 161.00 +/- 2% - 80.80 +/- 2% - 3.60 +/- 2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liqud

Preazecey. MM

= B0

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
835 -33.61 -20 51.401 - 1.6)€2

6.3 SAR

The IEC/IEEE 62209-1528 and FCC KDBB65664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom. with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SAR with Head Liquid
The IECAEEE 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 is given with the used input power
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 662524 BES A

Softwire OPENSAR VS
Phantom SN 13/09 SAM68
Probe SN 36/23 EPGO431
Liquid Head Ligquid Values: eps’ - 44.8 sigma : 0.90
Distance between dipole center and liquid 15.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=Smm/dv=8mm/dz=5mm
Frequency 835 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Hurmnidity 30-70 %
Frequency 1g SAR (W/kg) 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
835 MHz 0.98 980 9.56 0.65 6.52 22
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mvGg

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 662524 BES A

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [WentiflcationNoof o0 o tion Date Date
Validated. No cal Malidated. No cal
SAM Phantom MVG SN 13/09 SAMEGS required, equired.
T — — X Validated. Nocal  Nalidated.  No call|
required. required,
Network Analyzer | RONde % Schwarz 100203 08/2021 08/2024
Network Analyzer - | Rohde & Schwarz
Calibration kit 7V-2235 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 11/2022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013082 022023 02/2026
Signal Generator Rmdeg'MSB‘h“’z 106589 03/2022 03/2025
_ Characterized prior to |Characterized prior to
Aripiiec we MODU-023-C-0002 test. No cal required. |test. No cal required,
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 1002025
N Characterized prior to|Charactenzed prior to
Directional Coupler Krytar 158020 131467 test. No cal required. [test, No cal required,
Tampas “S'::“ THUMIdRY)  resto 184 H1 44225320 06/2021 0612024
sor
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Dipole Impedance and Return Loss Check Report

Object:
Check Date:

Check reference:
Checked By:

Reviewed By:

Environment of Test Site

SID835 - SN 50/20 DIP 0G835-507
March 06, 2025
IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01

Wor o : . :
< (Eric Wang, SAR project engineer)

Eric

— '
Janet We (Janet Wei, manager)

Temperature: 18 ~25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Markear 1

835.0000000 MHz

Comparison with Original report

0250306 1414

Calibrated By MVG | Checked By JYT In L _—

Items In 2024 2025 Deviation Limit

Impendence for Head TSL 51.40 -1.6jQ 47.19Q0 -1.21jQ -4.21Q —0.39jQ 50
Return Loss for Head TSL -33.61dB -30.04dB -10.62% +20%(No less than 20 dB)

Result

Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Project No.: JYTSZR2504085
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SAR Reference Dipole Calibration Report

Ref : ACR.66.26.24 BES.A

CO.,LTD.

FREQUENCY: 1750 MHZ
SERIAL NO.: 50/20-DIP1G750-510

JIANYAN TESTING GROUP SHENZHEN

NO.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

Calibrated at MVG
Z.1. de la pointe du diable

29280 PLOUZANE - FRANCE

Calibration date: 03/06/2024
wvrr,  cofrac
SO //’j',:'

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scepe available o www cofisc.li

Technopole Brest Iroise — 295 avenue Alexis de Rochon

The wse of the Cofruc brand and the accreditution references is prohibited from any reproduction

Summary:

national metrology institutions

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG usmg the COMOSAR test bench.  All calibration results are traceable to
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JianYan Testing Group Shenzhen Co., Ltd.

Project No.: JYTSZR2504085

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,

Bao'an District, Shenzhen, Guangdong,People's Republic of China.
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR 662624 BES A

Name Function Date Signature
Prepared by : Cyrille ONNEE | Measurement Responsible ¥6/2024 o
“hooked & 3/6/2024 ”
9""’“"“’ & Jéréme Luc Technical Manager o
approved by:
Authorized by Yann Toutain Laboratory Director 31712024 e TOUTRAL
Signature
Ya nn oumérigue de
. Yann Toutain 1D
Toutain |D pete: 20240307
100730 +01Y0°
Customer Name
JIANYAN
Disdinian TESTING GROUP
? il SHENZHEN
COLTD.
Issue Name Date Modifications
A Cynlle ONNEE 3/6/2024 Imitial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 662624 BES A
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR66.26.24 BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/TEEE 62209-1528 and
FCC KDB865664 D01 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 UNDERTEST

Device Under Test
Device Type COMOSAR 1750 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1750
Serial Number 50/20-DIP1G750-510
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and

FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - MVG COMOSAR Validation Dipole
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mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR66.26.24 BES A

4 MEASUREMENT METHOD

4.1 CE % > MENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the validation dipoles. with the dimension’s frequency and phantomn 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. A direct method is used with a ISO17025 calibrated caliper.

42 8511 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom. with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and ifs calibration kit, both with a valid 1SO17025 calibration.

43  SAR REQUIREMENTS
The TEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference

dipoles used for system validation measurements. The following measurements were performed to
venfy that the product complies with the fore-mentioned standards.

5§ MEASUREMENT UNCERTAINTY

5.1 1EC = 1ENS S

For the measurement in the range 0-300mm, 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 uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the 811 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 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 1g and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR66.26.24 BES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required

- 75.20 +/-2% - 42.90 +/- 2% - 3.60 +-2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liqud

Preazecey. MM

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1750 -21.66 -20 42.7Q) - 2.41Q2

6.3 SAR

The IEC/IEEE 62209-1528 and FCC KDBB65664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom. with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SAR with Head Liquid
The IECAEEE 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 is given with the used input power
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 662624 BES A

Softwire OPENSAR VS

Phantom SN 13/09 SAM6S

Probe SN 36/23 EPGO431

Liquid Head Liquid Values: eps’ - 42.4 sigma : 1.32

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=Smm/dv=8mm/dz=5mm

Frequency 1750 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Hurmnidity 30-70 %
Frequency 1g SAR (W 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
1750 MHz 356 35.60 36.40 1.93 1930 19.30
\ =
' -
"
W) :
i
ven 51 4
': 1111
[ 3 .
3551 —— |
0 S PR UNBTIRZNNDN
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mvGg

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 662624 BES A

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [WentiflcationNoof o0 o tion Date Date
Validated. No cal Malidated. No cal
SAM Phantom MVG SN 13/09 SAMEGS required, equired.
T — — X Validated. Nocal  Nalidated.  No call|
required. required,
Network Analyzer | RONde % Schwarz 100203 08/2021 08/2024
Network Analyzer - | Rohde & Schwarz
Calibration kit 7V-2235 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 11/2022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 022023 02/2026
Signal Generator Rmdeg'MSB‘h“’z 106589 03/2022 03/2025
_ Characterized prior to |Characterized prior to
Aripiiec we MODU-023-C-0002 test. No cal required. [test. No cal required,
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 1002025
N Characterized prior to|Charactenzed prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test, No cal required,
Tampas “S'::“ THUMIdRY)  resto 184 H1 44225320 06/2021 0612024
sor
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Dipole Impedance and Return Loss Check Report

Object: SID1750 - SN 50/20 DIP 1G750-510
Check Date: March 06, 2025
Check reference: IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01
: Eric. W g
Checked By: < (Eric Wang, SAR project engineer)
. -7 ! 5
Reviewed By: lanet. Wel (Janet Wei, manager)

Environment of Test Site

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

ey
st

m?OkHz Tty m

Mg Fectar
12

Awragry
o

Ay Trigge
oy

s Aguriure

Ni25 0506 13:51

Comparison with Original report

ltems Cahbriir:ezdogz MVG Checkezdogg JYT In Deviation Limit
Impendence for Head TSL 42.70-2.4jQ 41.340-3.87jQ -1.36Q-1.47jQ 50
Return Loss for Head TSL -21.66 dB -19.68 dB -9.14% +20%(No less than 20 dB)
Result
Compliance
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2504085

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
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Calibrated at MVG
Z.1. de la pointe du diable

29280 PLOUZANE - FRANCE

Calibration date: 03/06/"024
L) cofrac

/

\
\B- Z
- - ‘\?

\T

\

ETALONNAGE

:)/ll

Accreditations #2-6789 mnd #2-6314
Scope available on www oofreC

Technopole Brest Iroise — 295 avenue Alexis de Rochon

The use of the Colruc bramd aned the accreditintion refesences is probilbited from any repe ot sction

Summary:

performed in MVG using the COMOSAR test bench
national metrology mstitutions
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR66 2724 BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards for reference dipoles used for SAR measurement system

validations and the measurements that were performed to venfy that the product complies with the
fore mentioned standards,

2  DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID1920G

Serial Number 5020-DIP1G900-511

Product Condition (new / used) | Used

3  PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the TEC/IEEE 62209-1528 and

FCC KDB865664 D01 standards, The product is designed for use with the COMOSAR test bench
only,

Figure 1 - MVG COMOSAR Validation Dipole

Fage: 448
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechamical 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 phantomn 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. A direct method is used with a [ISO17025 calibrated caliper.

42 S11 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of <20 dB or
better. The S11 measurement shall be performed against a liquud filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid [SO17025 calibration.

43 SARREQUIREMENTS
The IEC/TEEE 62209-1528 and FCC KDB865664 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
5.1 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mm, 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 estimated expanded uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

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 IEC/IEEE 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 g and 10g SAR measurement in
Wk is +/-19% with respect to measurement conditions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.66 2724 BES A

mvGg

6 CALIBRATION RESULTS

0.1
L mm h mm d mm
Measured Required Measured Required Measured Required
- 68.00 +/- 2% - 39.50 +/- 2% - 3.60 +/- 2%
02 S ARAME
6.2.1 S1] parameter in Head Liquid
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1900 -26.82 -20 48.10 + 4.1iQ2 |
6.3 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 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.

6.3.1 SAR with Head Liquid

The IEC/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 is given with the used input power,

Al e d Berain 12 k0 Do useid
hout writter approval f MVQ,

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2504085
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Ref: AC!

R.66 2724 BES A

Software OPENSAR V5§
Phantom SN 13409 SAMG68
Probe SN 36/23 EPGO431
Liquid Head Liquid Values: eps’ : 42.5 sigma : 1.39
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=Emm/dz=5mm
Frequency 1900 MHz
Input power 20 dBm
Liguid Temperature 20 +/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %
Frequency 1g SAR (W/kg) 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
1900 MHz 4.03 40.35 39.70 2.13 21.26 20.50
\=
] "
‘ .
. -5 N
| " o
o i . Y
l;.:
(] "
o I~
15, ! _— \
¢t 2 4 M RUANR B2 NXAN
I
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.66 2724 BES A

7 LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer / S re U Current Next Calibration
Malidated. No cal Malidated. No cal
SAM Phantom MVG SN 1309 sames |7 Lo Pabed.
lcomosAR Test Bench Version s NA Vali«!ated. No cal Valiqated. No cal
required. required,
Network Analyzer | RONde % Sehwarz 100203 08/2021 0812024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7V.7275 101223 07/2022 07/2025
Calipers Mitutoyo SN 0008732 1172022 11/2025
Reference Probe MVG 3523-EPGO-429 1172023 11/2024
Multimeter Keithley 2000 40139882 02/2023 02/2026
Signal Generator | RONde & Sohwarz 106589 0312022 0312025
, Characterized prior to |Characterized prior to
Amplifier MVG MODU-023-C-0002 test. No cal required. [test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 10/2025
: Characterized prior to |Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. [test. No cal required.
Te’“pe"“s“gfs’o Humidty] - Testo 184 H1 44225320 06/2021 06/2024
FPage: 848
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Dipole Impedance and Return Loss Check Report

Object:
Check Date:

Check reference:

Checked By:

Reviewed BYy:

Environment of Test Site

SID1900 - SN 50/20 DIP 1G900-511
March 06, 2025

IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01

Eric. W o _ ) _
< (Eric Wang, SAR project engineer)

— ' .
lanet Wei (Janet Wei, manager)

Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

2254006 1422

Comparison with Original report

Calibrated By MVG | Checked By JYT In _ -

Iltems In 2024 2025 Deviation Limit

Impendence for Head TSL 48.1Q+4.1jQ 46.02Q+1.29jQ -2.08Q-2.81jQ 150
Return Loss for Head TSL -26.82dB -27.22dB -1.49% +20%(No less than 20 dB)

Result
Compliance

JianYan Testing Group Shenzhen Co., Ltd.
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com

Project No.: JYTSZR2504085
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Ref : ACR.66.30.24 BES.A

SAR Reference Dipole Calibration Report

CO.,LTD.
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JIANYAN TESTING GROUP SHENZHEN
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Calibrated at MVG
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Summary:

national metrology institutions,

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench.  All cahbration results are traceable o
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 663024 BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/TEEE 62209-1528 and
FCC KDB865664 D01 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 UNDERTEST

Device Under Test
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2450
Serial Number S50/20-DIP2G450-514
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - MV'G COMOSAR Validation Dipole
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mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 663024 BES A

4 MEASUREMENT METHOD

4.1 CE % > MENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the validation dipoles. with the dimension’s frequency and phantomn 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. A direct method is used with a ISO17025 calibrated caliper.

42 8511 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom. with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and ifs calibration kit, both with a valid 1SO17025 calibration.

43  SAR REQUIREMENTS
The TEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference

dipoles used for system validation measurements. The following measurements were performed to
venfy that the product complies with the fore-mentioned standards.

5§ MEASUREMENT UNCERTAINTY

5.1 1EC = 1ENS S

For the measurement in the range 0-300mm, 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 uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the 811 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 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 1g and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions.
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6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS
L mm h mm d mm
Measured Required Measured Required Measured Required
- 51.50 +/- 2% - 30.40 +/- 2% - 3.60 +/-2%
6.2 S11 PARAMETER
6.2.1 Sl11 parameter in Head Liqud
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
2450 -24.18 -20 52.302+ 5.9{02
6.3 SAR

The IEC/IEEE 62209-1528 and FCC KDBB65664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom. with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

63.1 SAR with Head Liquid

The IECAEEE 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 is given with the used input power
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 663024 BES A

Softwire OPENSAR VS

Phantom SN 13/09 SAM6S

Probe SN 36/23 EPGO431

Liquid Head Ligquid Values: eps’ - 42.1 sigma : 1.83

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=Smm/dv=Smm/dz=5mm

Frequency 2450 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Hurmnidity 30-70 %
Frequency 1g SAR (W/kg) 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
2450 MHz 5.27 52.65 52.40 2.49 24 88 24.00
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mvGg

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 663024 BES A

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [WentiflcationNoof o0 o tion Date Date
Validated. No cal Malidated. No cal
SAM Phantom MVG SN 13/09 SAMEGS required, equired.
T — — X Validated. Nocal  Nalidated.  No call|
required. required,
Network Analyzer | RONde % Schwarz 100203 08/2021 08/2024
Network Analyzer - | Rohde & Schwarz
Calibration kit 7V-2235 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 11/2022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 022023 02/2026
Signal Generator Rmdeg'MSB‘h“’z 106589 03/2022 03/2025
_ Characterized prior to |Characterized prior to
Aripiiec we MODU-023-C-0002 test. No cal required. [test. No cal required,
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 1002025
N Characterized prior to|Charactenzed prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test, No cal required,
Tampas “S'::“ THUMIdRY)  resto 184 H1 44225320 06/2021 0612024
sor
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Dipole Impedance and Return Loss Check Report

Object: SID2450 - SN 50/20 DIP 2G450-514

Check Date: March 06, 2025

Check reference: IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01
Checked By: Eric. Wy

< (Eric Wang, SAR project engineer)

. - [
Reviewed By: Janet Wei (Janet Wei, manager)

Environment of Test Site

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Pt ik Ansbyaer

Maskor 1 ol

450000000 GHz

20250300 14:24

Comparison with Original report

ltems Cahbr?r:ezdozBZ MVG Checkeéjoggl JYT In Deviation Limit
Impendence for Head TSL 52.30+5.9j)Q 48.750+4.9)Q -3.550-1.0jQ 50
Return Loss for Head TSL -24.18dB -25.83dB 6.82% +20%(No less than 20 dB)
Result
Compliance
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2504085

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com Page 47 of 65




SAR Reference Dipole Calibration Report

Ref : ACR.66.31.24 BES.A

CO.,LTD.

FREQUENCY: 2600 MHZ
SERIAL NO.: 50/20-DIP2G600-515

JIANYAN TESTING GROUP SHENZHEN

NO.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

Calibrated at MVG
Z.1. de la pointe du diable

29280 PLOUZANE - FRANCE

wur,  cofrac

N
SN —~ 7

Calibration date: 03/06/2024
SN

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scepe available o www cofisc.li

Technopole Brest Iroise — 295 avenue Alexis de Rochon

The wse of the Cofruc brand and the accreditution references is prohibited from any reproduction

Summary:

performed in MVG using the COMOSAR test bench
national metrology mstitutions

This document presents the method and results from an accredited SAR reference dipole calibration
All calibration results are traceable to
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR6631 24 BES A

Name Function Date Signature
Prepared by : Cynlle ONNEE | Measurement Responsible 3/6/2024 -
Checked & - | 3/6/2024 —
approved by: Jéréme Luc Technical Manager o
Authorized by Yann Toutain Laboratory Director | 3/7/2024 e TOUTRAL
Signature
Yann numérlque de
Yann Toutaln 1D
Toutain 1D vate: 20240307
100933 + 0100
Customer Name
JIANYAN
Disdinian TESTING GROUP
? G SHENZHEN
CO.LTD.
Issue Name Date Modifications
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR6631 24 BES A
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR6631.24 BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/TEEE 62209-1528 and
FCC KDB865664 D01 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 UNDERTEST

Device Under Test
Device Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2600
Serial Number 50/20-DIP2G600-515
Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - MI'G COMOSAR Validation Dipole
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mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 663124 BES A

4 MEASUREMENT METHOD

4.1 CE % > MENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the validation dipoles. with the dimension’s frequency and phantomn 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. A direct method is used with a ISO17025 calibrated caliper.

42 8511 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom. with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and ifs calibration kit, both with a valid 1SO17025 calibration.

43  SAR REQUIREMENTS
The TEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference

dipoles used for system validation measurements. The following measurements were performed to
venfy that the product complies with the fore-mentioned standards.

5§ MEASUREMENT UNCERTAINTY

5.1 1EC = 1ENS S

For the measurement in the range 0-300mm, 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 uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the 811 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 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 1g and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR6631.24 BES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required
- 48.50 +/- 2% - 28.80 +/- 2% - 3.60 +/- 2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liqud

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
2600 -34.23 -20 51.7Q - 1.0)Q2
6.3 SAR

The IEC/IEEE 62209-1528 and FCC KDBB65664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom. with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SAR with Head Liquid
The IECAEEE 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 is given with the used input power
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Softwire OPENSAR VS

Phantom SN 13/09 SAM68

Probe SN 36/23 EPGO431

Liquid Head Liquid Values: eps’ - 41.3 sigma : 1.95

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=5Smm/dv=Smm/dz=5mm

Ref ACR 663124 BES A
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Frequency 2600 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Hurmnidity 30-70 %
Frequency 1g SAR (W 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
2600 MHz 5.54 55.43 55.30 2.53 25.35 24.60
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mvGg

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 663124 BES A

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [WentiflcationNoof o0 o tion Date Date
Validated. No cal Malidated. No cal
SAM Phantom MVG SN 13/09 SAMEGS required, equired.
T — — X Validated. Nocal  Nalidated.  No call|
required. required,
Network Analyzer | RONde % Schwarz 100203 08/2021 08/2024
Network Analyzer - | Rohde & Schwarz
Calibration kit 7V-2235 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 11/2022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 022023 02/2026
Signal Generator Rmdeg'MSB‘h“’z 106589 03/2022 03/2025
_ Characterized prior to |Characterized prior to
Aripiiec we MODU-023-C-0002 test. No cal required. [test. No cal required,
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 1002025
N Characterized prior to|Charactenzed prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test, No cal required,
Tampas “S'::“ THUMIdRY)  resto 184 H1 44225320 06/2021 0612024
sor
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Dipole Impedance and Return Loss Check Report

Object: SID2600 - SN 50/20 DIP 2G600-515

Check Date: March 06, 2025

Check reference: IEC/IEEE 62209-1528:2020, FCC KDB 865664 D01
Checked By: Eric. Wy

< (Eric Wang, SAR project engineer)

. - [
Reviewed By: Janet Wei (Janet Wei, manager)

Environment of Test Site

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Het o

Kol 1

600000000 GHz

1 Ceoter 20 Gz

Comparison with Original report

ltems Cahbriir:ezdogz MVG Checkezdog)s/ JYT In Deviation Limit
Impendence for Head TSL 51.7Q-1.0jQ 48.77Q-0.8jQ -2.930+0.2jQ 150
Return Loss for Head TSL -34.23dB -36.48dB 6.57% +20%(No less than 20 dB)
Result
Compliance
JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2504085

No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@Ilets.com
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SAR Reference Dipole Calibration Report

Ref : ACR.66.32.24 BES.A

CO.,LTD.

FREQUENCY: 5200-5800 MHZ
SERIAL NO.: 50/20-DIP5G000-523

JIANYAN TESTING GROUP SHENZHEN

NO.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

Calibrated at MVG
Z.1. de la pointe du diable

29280 PLOUZANE - FRANCE

Calibration date: 03/06/2024
wvrr,  cofrac
SN //’j',:'

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scepe available o www cofisc.li

Technopole Brest Iroise — 295 avenue Alexis de Rochon

The wse of the Cofruc brand and the accreditution references is prohibited from any reproduction

Summary:

performed in MVG using the COMOSAR test bench
national metrology mstitutions

This document presents the method and results from an accredited SAR reference dipole calibration
All calibration results are traceable to
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR663224 BES A

Name Function Date Signature
Prepared by : Cyrille ONNEE | Measurement Responsible ¥6/2024 -
Checked & oz : 36/2024 g
approved by: Jéréme Luc Technical Manager S
Authorized by Yann Toutain Laboratory Director | 3/7/2024 e TOUTRAL
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR663224 BES A
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR6632 24 BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/TEEE 62209-1528 and
FCC KDB865664 D01 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 UNDERTEST

Device Under Test
Device Type COMOSAR 5200-5800 MHz REFERENCE
DIPOLE
Manufacturer MVG
Model SIDS000
Serial Number 50/20-DIPSG000-523
Product Condition (new / used) Used

3  PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

igure 1 — MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 CE % > MENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the validation dipoles. with the dimension’s frequency and phantomn 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. A direct method is used with a ISO17025 calibrated caliper.

42 8511 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom. with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and ifs calibration kit, both with a valid 1SO17025 calibration.

43  SAR REQUIREMENTS
The TEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference

dipoles used for system validation measurements. The following measurements were performed to
venfy that the product complies with the fore-mentioned standards.

5§ MEASUREMENT UNCERTAINTY

5.1 1EC = 1ENS S

For the measurement in the range 0-300mm, 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 uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the 811 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 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 1g and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions.
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6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required
- 20.60 +/- 2% - 40,30 +/- 2% - 3.60 +/- 2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liqud

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
5200 -23.05 -20 50.302 - 7.1)Q2
5400 -24.58 -20 46.2€2 + 4.2{C2
5600 -22.11 -20 43.00 - 2212
5800 -25.24 =20 15.002 + 12102
63 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 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 dipoie 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

6.3.1 SAR with Head Ligud

The TEC/IEEE 62209-1528 and FCC KDBB65664 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 is given with the used input power.
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Software OPENSAR VS
| Phantom SN 13/09 SAM68
Probe SN 36723 EPGUD431
Liquid Head Liquid Valies @ 5200 MHz: cps’ : 34.2 sigma - 4.42
Head Liquid Values @ 5400 MHz eps' : 33,6 sigma = 4.64
Head Liquid Values @ 5600 MHz eps' : 33.1 sigma . 4.87
Head Liguid Values @ 5800 MHz: cps': 32.6 sigma = 5.12
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dv=8mm
Zoon Scan Resolution dx=4mnmdy=tmnvdz=2mm
Frequency 5200 MHz
$400 MHz
5600 MHz
S800 MHz
Input power 20 dBm
Liquid Tenperature 20+/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %
Frequency 1g SAR (W/ 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to1W to IW to 1W to 1W
5200 MHz 7.49 74.90 76.50 2.21 22.09 21.60
5400 MHz 7.87 78.70 79.60 2.28 22 85 23.40
5600 MHz 7.57 75.69 78.30 2.23 22.27 23.20
5800 MHz 753 75.30 78.00 2.21 22.08 21.90

SAR MEASUREMENT PLOTS @ 5200 MHz

\ s

1
-
X aw]
L
By )
\
e '% nw
s o \
el 00 \
=1 o ‘\
i M~
MG+ \
0 2 10 12 % 1S 2 20 02 M 6
<
Page: 779

Template ACR.DDDN.YY.MVGRAISSUE SAR Raference Dipole vi
Thiz docursentt shall na be nepraduced, except n fdl or ot part, without the written goproval of MVG, The mformation contained herewn iz to be weed
anly for the pupase for wiich & 15 submitted and is nat to be released i whale or part withau wreten agproval of MYG

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR2504085
No0.101, Building 8, Innovation Wisdom Port, No.155 Hongtian Road, Huangpu Community,Xingiao Street,
Bao'an District, Shenzhen, Guangdong,People's Republic of China.

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info-JYTee@lets.com Page 63 of 65



SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR663224 BES A

SAR MEASUREMENT PLOTS @ 5400 MHz
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer [ |1 on Ne Current Next Calibration
Description Model : Calibration Date Date
Malidated. No cal Validated. No cal
SAM Phantom MVG SN 13/09 SAMGS equired. Fequired
. Validated. Nocal  Nalidated. No cal|
COMOSAR Test Bench Version 3 NA equired, Fequired.
Network Analyzer | Ronde.S Schwarz 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7V-7235 101223 07/2022 0712025
Calipers Mitutoyo SN 0008732 11/2022 11/2025
Reference Probe MVG 3523-EPGO-429 11/2023 112024
Multimeter Keithley 2000 4013882 022023 02/2026
Signal Generator | Rohde & Schwarz 106589 0312022 03/2025
; % § Characterized prior to|Characterized prior to
Ampiifier MvVG MODU-023-C-0002 test. No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY&2340002 1072022 1072025
Po Characterized prior to|Characterized prior to
Directional Coupler Krytar 156020 131487 test. No cal required. [test. No cal required.
Tomporelure | MRS vedo1eabg 44225320 06/2021 06/2024
sor
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