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COMOSAR E-Field Probe Calibration Report

Ref : ACR.170.19.23 BES.A
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MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: 2423-EPGO-413
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Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed at MVG, wsing the CALIPROBE test bench, for use with a MVG
COMOSAR system only The test results covered by accreditation are traceable to the International
System of Units (SI)
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mvG

COMOSAR E-FIELD PROBE CALIBRATION REPORT

Ref: ACRITC 1523 BES A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG

Model SSE2

Serial Number 2423-EPGO-413

Product Condition (new / used) New

Frequency Range of Probe 0.15 GHz-7.5GHz

Resistance of Three Dipoles at Connector

Dipole 1: R1=0.219 MQ
Dipole 2: R2=0.234 MQ2
Dipole 3: R3=0.263 MQ

2  PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION
MVG's COMOSAR E field Probes are bult 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 24.5 mm
Maximum external diameter 8 mm

Probe Tip External Diameter 2.55 mm
Distance between dipoles / probe extremity | 12.7 mm

3 MEASUREMENT METHOD

The IEC/IEEE 62209-1528 and FCC KDBR65664 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 step calibration method (air
and tissue simulating hquid) using waveguides as outlined in the standards for frequency range 600-
7500MHz and using the calorimeter cell method {transfer method) as outlined in the standards for

frequency 150-450 MHz,
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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 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 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, wath 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°-3607).

3.4 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expectad
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:

(dbq +d‘w)’ (e-d.eﬂam)

SAR gy %)= AR, for (dy, +dpg) <10 mm

2d 4 &f2

where

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

dhe 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 1s negligible

5 1s the minimum penetration depth in millimetres of the head tissue-equivalent
liquids defined in this standard, i.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 SAR uncertainty [%)] for scanning distances larger than
4mm is 1.0% Limit 2%).
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4 MEASUREMENT UNCERTAINTY
The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty associated with a SAR probe calibration using the
waveguide or calorimetric cell technique 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 Temperahure 20 +/-1°C
Lab Humidity 30-70 %

51 CALIBRATION IN AIR

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

Calibralion curves
24
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From this curve, the sensitivity in air 1s calculated using the below formula.

o iv,(l + V=/DCP:)

Norm,

=1
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
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Normx dipole | Normy dipole | Normz dipole
1 (VAV/m)?) |2 (uVAVM)’) | 3 (uV/(V/m))
(.83 061 0.04

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
102 102 104

52 CALIBRATION IN LIQUID

The calorimeter cell or the waveguide is used to determine the calibration in liquid using the formula
below.

EZ
liquid
ConvF = ——
air

The E-field in the liquid 1s determined from the SAR measurement according to the below formula.
_ PSAR

EX =
liquid e

where

a=the conductivity of the liquud

p~the volumetric 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 calorimeter cell (150-450 MHz). the formula is;

SAR = =
T

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

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

SAR =W T
ecbd

where

a=the larger cross-sectional of the waveguide

b=the smaller cross-sectional of the waveguide

d=the skin depth for the liquid in the waveguide

Pw=the power delivered to the liquid
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The below table summarize the ConvF for the calibrated liquid. The curves give examples for the

COMOSAR E-FIELD PROBE CALIBRATION REPORT

measured SAR depending on the voltage in some liquid.

Liguid ConvE
(MHZ*)

HL750 750 2.26

HL850 835 2.42

HLO00 900 217

HL1750 1750 2.52

HL1800 1800 2.46

HL1900 1900 2.44

HL2100 2100 2.33

HL2300 2300 2.55

HL2450 2450 2.39

HL2600 2600 2.17

HL3300 3300 1.74

HL3500 3500 1.85

HL3700 3700 1.69

HL3800 3900 1.78

HL4200 4200 1.76

HL4600 4600 1.45

HL4900 4900 1.57

HL5200 5200 1.42

HL5400 5400 1.40

HLS5600 5600 1.26

HL5800 5800 1.18

() Fragquency vty i wS0NE T Tow COLRAH, ©- TORRZH: Tiom ST 7 10 BOH and +-700MH 2 seay 3 50H?

SAR @ HLSD SAR @ HLba00
it I 4
A a » ):z E B
;':" Tawe 1 g;;; g 3
3 » BN W™ R AT M Ve el LI I T . N B ]
s gy VR Wis

6 VERIFICATION RESULTS

The figures below represent the measured linearity and axial isotropy for this probe. The probe

specification 1s +/-0.2 dB for linearity and +/-0.15 dB for axial isotropy.

Isolropy curve
Lineanty | ,,/ N\N
100 ! / N
0% /.
g
%mfwm: e e a
5 a2 “
L e "
0%
108 | ! ! \ X
0 %0 W0 15 200 X0 N0 I 400 4N 0 =0 60 "
£ febs Vm) A ™~ -
Lineanty +/-1.97% (+/-0.09dB) ey 010 { SO0 1E)
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Eqm?mt Mam;::::m / Identification No. C‘nfmm Next C;l:m
CAUPBR;?\;E Test Version 2 NA :2:::1:;? No cal :/:qlf:;:d No cal
Network Analyzer | Rohde % Schwarz 100203 0&/2021 08/2024
Network Analyzer | Agilent8753ES | MY40003210 102019 102023
NaporkAnslen = HP 850330 3423408186 062021 06/2027
S vioihsdil Bt gl 101223 07/2022 07/2025

Multim eter Keithley 2000 4013982 0212023 0212026
Signal Generator R°“"°§f;""’"‘ 106589 0312022 0312025
R I e e,

Power Meter NI-USB 5680 170100013 062021 06/2024

Power Meter Keysight U2000A | SN:MY62340002 102022 10/2025
Directional Coupler |  Krytar 158020 131467 g:_",‘j‘o’::‘:ffegﬂ:’;‘_’ iﬁ"ﬁg‘;‘:ﬁf:;ﬂ;‘ﬁ

[Fiucroptic Thermometer -MaSense Luxtron 94264 0912022 0912025
e | o | oShatl | i vt s o
Waveguide MVG SN 3216 WG2_1 :’;f;;:" Nacal m':j'l';’;:" Nocal

Liguic tranaibon MV WGlﬁgfggSBOOJ :L:S:;?' Mo mﬂ:? i

Waveguide MVG SN 32116 WG4_1 :’e::“’:;:d Nocal ::"::f;g" Hocal
Ugd fransition WS WG%?%:OOJ ?’Qf.?éﬁ" Hoed ?Z"J’.?éﬁ" Hoeal
Waveguide MVG SN 32116 WG6_1 :’;f;;:f" Nocsl ::;L"Ife'zd oo
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Waveguide MVG SN 32116 WG8_1 :’;{f:;ﬁd' Nocal :ﬁ:":ife‘jd Nocal

’ . SN 32/16 \Validated. No cal Validated. No cal
Liquid transition Mve WGLIQ_1G800B_1 fequired. required.

A oA SN 32/16 Validated. No cal Malidated. No cal
Liquidransition MV WGLIQ_1G800H_1 fequired, equired

; Validated, No cal Malidated. No cal
Waveguide MVG SN 32116 WG10_1 required, equired.

S ; SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_3G500_1 fequired. required.

Waveguide MVG SN 3216 WG12_1 Efiﬁd‘ No cal ggfézd‘ Nocal

S s SN 32/16 Validated, No cal Malidated. No cal
Uicgond trnaltion = WGLIQ_5G000_1 fequired, equired

i Validated, No cal \alidated. No cal
Waveguide MVG SN 32116 WG14_1 Fequired, equired.

— SN32/16  Nalidated. Nocal  |alidated. No cal
Liquid transition MvG WGLIQ_7G000_1 fequired. equired.

Te’“"e'"'?s“"e IHumidityl  1og6 184 H1 44225320 06/2021 06/2024
ensor
Page: 10710

Templute ACRDDDN. YYMVGEISSUE COMOSAR Probe vi.
This docment shall not be reprodhuced, except o fll or in part, without e weeton approvel of MVG. Tise infarmation cortasmed faenews @ 20 be used
only for the purpose far which it is submied and is nat to be released o whole or part without weitten approved of VO

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR202405097
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 11 of 68



,\ I Report No.: JYTSZ-R14-2400049

Calibration information for Dipole

SAR Reference Dipole Calibration Report

Ref : ACR.66.24.24.BES.A

JIANYAN TESTING GROUP SHENZHEN
CO.,LTD.

NO.110~116, BUILDING B, JINYUAN BUSINESS BUILDING,
XIXIANG ROAD, BAOAN DISTRICT,
SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: 50/20-DIPOG750-506

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

Calibration date: 03/06/2024
o, cofrac

ETALONNAGE

Accreditatrons #2-6789 and #2-6814

Scope avatlgble oo www cofrac it

Ihe wwe of the Cofrac brand snd the socreditation references |s prohilbited from any reproduction

Summary:

T'his document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG usig the COMOSAR test bench  All calibration results are traceable to
national metrology institutions
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the 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 750 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID750
Serial Number S50/20-DIPOG 750-306
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

Page: 48

Template ACR.DDDN.YY.MVGERISSUE SAR Reference Dipole vi.
Thiz docursent shall na be repraduced, except n fdl or it part, withous the written goproval of MG, The sformasicn contained ferem iz to be wsed
anly for the purpase for wiich it 15 submitted and is nat to be released 1w whale or part wthau wrsten approval of MVG

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR202405097
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 15 of 68



,\ I Report No.: JYTSZ-R14-2400049

mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR6624.24 BES A

4 MEASUREMENT METHOD

4.1 CHANICY 201 MENTS

The IECYIEEE 62209-1528 and FCC KDB865664 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 mm phantom shell thickness. A direct method is used with a ISO170235 calibrated caliper.

42 811 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 ISO17025 calibration.

43 SARREQUIREMENTS

The IEC/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

51 MEC X {ENSIONS

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.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDBB65664 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.

Page: 5/8

Template ACR.DDDN.YYMVGEISSUE SAR Reference Dipole vi.
Thiz docursent shall na be repraduced, except n fdl or it part, withous the written goproval of MG, The sformasicn contained ferem iz to be wsed
anly for the purpase for wincht it 15 subm ited and is nat to be released in whale or part withaur writen approval of MVG

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR202405097
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 16 of 68



J\ I Report No.: JYTSZ-R14-2400049

SAR REFERENCE DIPOLE CALIBRATION REPORT Refl ACR 6624 24 BES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required
- 176.00 +/- 2% - 100.00 +/- 2% - 6.35 +-2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liqud

Freoseccy N

850 850 S0 700 ro 40 &0 780 8C 820 3

1 ¢B

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
750 -31.64 -20 52.302 + 1.3{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 IEC/EEE 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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Softwire OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 36/23 EPGO431

Liquid Head Liquid Values: eps’ : 45.0 sigma : 0.87

Distance between dipole center and liquid

15.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 750 MHz
Input power 20 dBm
Liquid 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
750 MHz 0.82 8.19 8.49 0.54 5.45 5.55
| -
2l :
- 12
v
| i g e N
o » \\\
N R R R P R R
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Template

(CR.DDDONYYMVGERISSUE SAR Raferem

Equipment Manufacturer / 1d Current Next Calibration
entification No. . .
Description Model Calibration Date Date
Validated. No cal \alidated. No cal
SAM Phantom MVG SN 13/09 SAME8 required. equired.
COMOSAR Test Bench|  Version 3 NA Validated. Nocal  alidated.  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 112022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | Rohde & Schwarz 106589 03/2022 03/2025
" Characterized prior to|{Characterized prior to
Ampifier Mva 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 10v2022 1002025
N Characterized prior ta|Charactenzed prior to
Directianal Conpler Keytar 158020 137497 test. No cal required. [test, No cal required,
Tamgae ’S":f’ Humidtyl  resto 184 H1 44225320 06/2021 06/2024
sor
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SAR Reference Dipole Calibration Report

Ref : ACR.66.25.24 BES.A

JIANYAN TESTING GROUP SHENZHEN
CO.,LTD.

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

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 835 MHZ
SERIAL NO.: 50/20-DIP0G835-507

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

Calibration date: 03/06/2024
e, cofrae

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scepe available ot www cofisc.fi

The wse of the Cofrue brand snd the accreditution references is probibited from any reprodoction

Summary:

This document presents the method and results from an aceredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench

All calibration results are traceable to
national metrelogy institutions
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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 S0/20-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 - MV'G COMOSAR Validation Dipole

Page: 48

Template ACR.DDDN.YY.MVGERISSUE SAR Refervnce Dipale vi.
Thiz docursent shall na be repraduced, except n fdl or 0t part, withous the written goproval of MG, The mformation cantained herewn iz to be weed
anly for the pupase for witich € 15 submitted and is nat to be released i whale or part withaur writen agproval of MYG.

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR202405097
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 23 of 68



,\ I Report No.: JYTSZ-R14-2400049

mvGg SAR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR 662524 BES A

4 MEASUREMENT METHOD

4.1 CHANICY 201 MENTS

The IECYIEEE 62209-1528 and FCC KDB865664 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 mm phantom shell thickness. A direct method is used with a ISO170235 calibrated caliper.

42 811 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 ISO17025 calibration.

43 SARREQUIREMENTS

The IEC/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

51 MEC X {ENSIONS

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.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDBB65664 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
- 161.00 +/- 2% - 89.80 +/- 2% - 3.60 +-2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liqud

Freoseccy N

760 750 B0 20 B40 862 BSC SO0 S0 638

1 ¢B

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
335 -33.61 -20 51.40) - 1.61Q2
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 IEC/EEE 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

Page: 6/S

R.DDONYYMVGERAISSUE SAR Reference Dipale
Thiz docursent shall na be repraduced, except m vritter) goproval of MVG, The mformatior

s for witich € 15 submitted and is nat to be relogsed i whale or part withaur writen o

ained herein iz to e 1eed
aMYa

ar I part, withous o

any Jor the pw

JianYan Testing Group Shenzhen Co., Ltd. Project No.: JYTSZR202405097
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 25 of 68



NT

Report No.: JYTSZ-R14-2400049

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR6625.24 BES A
Softwire OPENSAR V5
Phantom SN 13/09 SAM68
Probe SN 36/23 EPGO431
Liquid Head Liquid 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=8mm/dv=8mm/dz=5mm
Frequency 835 MHz
Input power 20 dBm
Liquid 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
835 MHz (.98 980 9.56 0.65 6.52 22
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Template

(CR.DDDONYYMVGERISSUE SAR Raferem

Equipment Manufacturer / 1d Current Next Calibration
entification No. . .
Description Model Calibration Date Date
Validated. No cal \alidated. No cal
SAM Phantom MVG SN 13/09 SAME8 required. equired.
COMOSAR Test Bench|  Version 3 NA Validated. Nocal  alidated.  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 112022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | Rohde & Schwarz 106589 03/2022 03/2025
" Characterized prior to|{Characterized prior to
Ampifier Mva 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 10v2022 1002025
N Characterized prior ta|Charactenzed prior to
Directianal Conpler Keytar 158020 137497 test. No cal required. [test, No cal required,
Tamgae ’S":f’ Humidtyl  resto 184 H1 44225320 06/2021 06/2024
sor
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JIANYAN TESTING GROUP SHENZHEN
CO.,LTD.

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

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1750 MHZ
SERIAL NO.: 50/20-DIP1G750-510
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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 - MV'G COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 CHANICY 201 MENTS

The IECYIEEE 62209-1528 and FCC KDB865664 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 mm phantom shell thickness. A direct method is used with a ISO170235 calibrated caliper.

42 811 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 ISO17025 calibration.

43 SARREQUIREMENTS

The IEC/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

51 MEC X {ENSIONS

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.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDBB65664 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

- 75.20 +/- 2% - 42,90 +/- 2% - 3.60 +/-2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liqud

Freoseccy N

1620 §700 172 1740 %0 17 BlC

1 ¢B

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1750 -21.66 -20 42.7C) - 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 IEC/EEE 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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Softwire OPENSAR V5

Phantom SN 13/09 SAM68

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=8mm/dv=8mm/dz=5mm

Frequency 1750 MHz
Input power 20 dBm
Liquid Temperature 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
to 1W to 1W to 1W to 1W
1750 MHz 356 35.60 36.40 1.93 1930 19.30
\ =
' -
.
W) :
wi 3
X = .o
..: f‘ 4
B g 10 ™
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Template

(CR.DDDONYYMVGERISSUE SAR Raferem

Equipment Manufacturer / 1d Current Next Calibration
entification No. . .
Description Model Calibration Date Date
Validated. No cal \alidated. No cal
SAM Phantom MVG SN 13/09 SAME8 required. equired.
COMOSAR Test Bench|  Version 3 NA Validated. Nocal  alidated.  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 112022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | Rohde & Schwarz 106589 03/2022 03/2025
" Characterized prior to|{Characterized prior to
Ampifier Mva 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 10v2022 1002025
N Characterized prior ta|Charactenzed prior to
Directianal Conpler Keytar 158020 137497 test. No cal required. [test, No cal required,
Tamgae ’S":f’ Humidtyl  resto 184 H1 44225320 06/2021 06/2024
sor
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Summary:
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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 SID1900
Serial Number 50/.20-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 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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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIREMENTS
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 phantom shell
thickness dependent. The COMOSAR test bench emplovs 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 S11 PARAMETER

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 1s used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 8§ TQUIREMENTS
The IEC/IEEE 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

J

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 1s +/-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 i1s +/-0.08
with respect to measurement conditions

53 SAR
The guidelines outlined in the [EC/IEEE 62209-1528 and FCC KDBE865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertainty (k=2) in calibration for the lg and 10g SAR measurement in
Wrkg is +/-19% with respect to measurement conditions.
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6 CALIBRATION RESULTS

L mm h mm dmm
Measured Required Measured Required Measured Required
- 68.00 +/- 2% - 39.50 +/- 2% - 3.60 +/- 2%

02 S / ME

6.2.1 S1] parameter in Head Liquid

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1900 -26.82 -20 48.1Q + 4.11Q |
6.3 SAR

The TEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system vahidation
measurements must be performed using a reference dipole meeting the fore mentioned retumn loss
and mechanical dimension requirements, The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as 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 62200-1528 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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Software OPENSAR VS

Phantom SN 1309 SAM68

Probe SN 36/23 EPGO431

Licquid 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=Smm
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Frequency 1900 MHz
Input power 20 dBm
Liquid Temperature 20 +/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-70 %
Frequency 1g SAR (W/k 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1IW to 1W
1900 MHz 403 40.35 39.70 2.13 21.26 20.50
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / re Current Next Calibration
Descriptior Model Identification No. Calibration Date Date
Validated. No cal Validated. No cal
SAM Phantom MVG SN 13/08 SAM6E8 acuired. equired.
g Validated. No cal Malidated. No cal
[COMOSAR Test Bench Version 3 NA Fequired. required.,
Network Analyzer | ROnde % Sehwarz 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit ZV.7235 101223 07/2022 07/2025
Calipers Mitutoyo SN 0008732 112022 11/2025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | RONde & Schwarz 106589 0312022 03/2025
. Characterized prior to |{Characterized prior to
Ampkfier MVG MODU-023-C-0002 test. No cal required, [test. No cal required.
Power Meter N|-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 Krvtar 156020 131467 test. No cal required. [test. No cal required.
Temponiure / HUMKM  Testo 184 H1 44225320 06/2021 06/2024

FPage: 848
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Summary:
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performed 1n MVG using the COMOSAR test bench.  All calibration results are traceable w
national metrology institutions,
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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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4 MEASUREMENT METHOD

4.1 CHANICY 201 MENTS

The IECYIEEE 62209-1528 and FCC KDB865664 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 mm phantom shell thickness. A direct method is used with a ISO170235 calibrated caliper.

42 811 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 ISO17025 calibration.

43 SARREQUIREMENTS

The IEC/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

51 MEC X {ENSIONS

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.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDBB65664 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 S11 parameter in Head Liqud

Freoseccy N

2350 250 2400 POy 2420 2480 24560 2500 2526 2550

1 ¢B

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
2450 -24.18 -20 52.302 + 5.9{C2

63 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 IEC/EEE 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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Softwire OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 36/23 EPGO431

Liquid Head Liquid 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 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
2450 MHz 5.27 52.65 52.40 2.49 24 88 24.00
\ =
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"
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"
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Template

(CR.DDDONYYMVGERISSUE SAR Raferem

Equipment Manufacturer / 1d Current Next Calibration
entification No. . .
Description Model Calibration Date Date
Validated. No cal \alidated. No cal
SAM Phantom MVG SN 13/09 SAME8 required. equired.
COMOSAR Test Bench|  Version 3 NA Validated. Nocal  alidated.  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 112022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | Rohde & Schwarz 106589 03/2022 03/2025
" Characterized prior to|{Characterized prior to
Ampifier Mva 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 10v2022 1002025
N Characterized prior ta|Charactenzed prior to
Directianal Conpler Keytar 158020 137497 test. No cal required. [test, No cal required,
Tamgae ’S":f’ Humidtyl  resto 184 H1 44225320 06/2021 06/2024
sor
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Summary:

This document presents the method and results from an aceredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench

All calibration results are traceable to
national metrelogy institutions
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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 - MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 CHANICY 201 MENTS

The IECYIEEE 62209-1528 and FCC KDB865664 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 mm phantom shell thickness. A direct method is used with a ISO170235 calibrated caliper.

42 811 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 ISO17025 calibration.

43 SARREQUIREMENTS

The IEC/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

51 MEC X {ENSIONS

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.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDBB65664 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
- 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 51.7Q2- 1.01Q2
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 IEC/EEE 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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Softwire OPENSAR V5

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=Smm/dv=Smm/dz=5mm

Ref: ACR 6631 24 BES A

Frequency 2600 MHz
Input power 20 dBm
Liquid 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
2600 MHz 5.54 55.43 55.30 2.53 25.35 24.60
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Template

(CR.DDDONYYMVGERISSUE SAR Raferem

Equipment Manufacturer / 1d Current Next Calibration
entification No. . .
Description Model Calibration Date Date
Validated. No cal \alidated. No cal
SAM Phantom MVG SN 13/09 SAME8 required. equired.
COMOSAR Test Bench|  Version 3 NA Validated. Nocal  alidated.  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 112022 1172025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | Rohde & Schwarz 106589 03/2022 03/2025
" Characterized prior to|{Characterized prior to
Ampifier Mva 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 10v2022 1002025
N Characterized prior ta|Charactenzed prior to
Directianal Conpler Keytar 158020 137497 test. No cal required. [test, No cal required,
Tamgae ’S":f’ Humidtyl  resto 184 H1 44225320 06/2021 06/2024
sor
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JIANYAN TESTING GROUP SHENZHEN
CO.,LTD.

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

SHENZHEN, GUANGDONG, PR CHINA
MVG COMOSAR REFERENCE DIPOLE

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

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

Calibration date: 03/06/2024
wwrry,  cofrac
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ETALONNAGE

Accreditations #2-6789 and 72-6814
Scepe available ot www cofisc.fi

The wse of the Cofrue brand snd the accreditution references is probibited from any reprodoction

Summary:

This document presents the method and results from an aceredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench

All calibration results are traceable to
national metrelogy institutions
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Name Function Date Signature

. 2 : 1612024 =
Prepared by : Cyrille ONNEE | Measurement Responsible ¥6/2024 :
Checked & i . 3/6/2024 g

# Jéréme Luc Technical Manager ==
approved by: &
Authorized by Yann Toutain Laboratory Director | 3/7/2024 e FOUTRAR
Signature
Yann numérique de

) Yann Toutain 1D
Toutain ID pate:2024.03.07
101000 1 +01'00

Customer Name

JIANYAN
TESTING GROUP
SHENZHEN
CO.LTD.

Distribution |

Issue Name Date

Modifications
A Cymnille ONNEE 3/6/2024

Imtal release
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1 INTRODUCTION

This document contains a summary of the requurements 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 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.

e — — >
T - mg e

Figure 1 - MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 CHANICY 201 MENTS

The IECYIEEE 62209-1528 and FCC KDB865664 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 mm phantom shell thickness. A direct method is used with a ISO170235 calibrated caliper.

42 811 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 ISO17025 calibration.

43 SARREQUIREMENTS

The IEC/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

51 MEC X {ENSIONS

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.

52 811 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear 1s +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDBB65664 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

Feoseccy N

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
5200 -23.05 -20 50302 - 7.13Q2
5400 -24.58 -20 46.202 + 4.21Q2
5600 -22.11 -20 43.0Q - 2.2iQ
5800 -25.24 -20 45.00 + 1.21Q2
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 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 Ligud

The IEC/IEEE 62209-1528 and FCC KDBB865664 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 3623 EPG431
Liquid Head Liquid Values @ 5200 MHz: cps': 34.2 sigima - 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 eps' : 32.6 sigma - 5.12
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy =8mnm
Zoon Scan Resolution dx=dmnvdy=tmm/dz=2mm
Frequemncy 5200 MHz
5400 MHz
5600 MHz
S8 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
to 1W to 1W to 1W to 1W
5200 MHz 7.49 74.90 76.50 221 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
S800 MHz 7.53 75.30 78.00 2.21 22.08 21.90
SAR MEASUREMENT PLOTS @ 5200 MHz
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SAR MEASUREMENT PLOTS @ 5400 MHz
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / ification N Current Next Calibration
L : entification No.| SRR
Description Model | lentifics Calibration Date Date
Malidated. No cal \Validated. No cal
SAM Phantom MVG SN 13/09 SAMG8 equired. Fequired.
: Validated. Nocal  Nalidated. No call
COMOSAR Test Bench Version 3 NA equired, Fequired.
Network Analyzer | Ronde. Schwarz 100203 08/2021 082024
Network Analyzer — | Rohde & Schwarz
Calibration kit ZV-2235 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 032025
; % 3 Characterized prior to|Characterized prior to
Amplifier MVe MODU-023-C-0002 test. No cal required, [test. No cal required.
Power Meter NI-USB 5680 170100012 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY&62340002 10v2022 1072025
P Characterized prior to{Characterized prior to
Directional Coupler Krytar 158020 131457 test. No cal required. [test. No cal required.
Tomporature/ HUMIRY| - Testo 1841 44225320 06/2021 06/2024
sor
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