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MEASUREMENT 32

Report No.: S24091001706001

Date of measurement: 13/10/2024

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan IXIXT7,dx=5mm dy=5mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 41
Channels Middle
Signal LTE (Crest factor: 1.0)
ConvE 2.51

B. SAR Measurement Results

Frequency (MHz)

2593.000000

Relative permittivity (real part) 39.004242
Relative permittivity 14.080588
(imaainary part)
Conductivity (S/m) 2.028387
Variation (%) 2.430000
SURFACE SAR VOLUME SAR

T ) [0 T el

i |

Maximum location: X=-5.00, Y=-48.00
SAR Peak: 1.67 W/kg

SAR 10g (W/Kg)

0.472978

SAR1g (W/KQ)

0.970560
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 1.7854 1.0252 0.4848 0.2845 0.1467 0.0901 0.0547
(W/Kg)
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MEASUREMENT 33

Date of measurement: 13/9/2024

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band FDDBand66
Channels Middle
Signal (Crest factor: 1.0)
ConvE 2.45

B. SAR Measurement Results

Frequency (MHz)

1745.000000

Relative permittivity (real part) 39.716206
Relative permittivity 13.676889
(imaainary part)
Conductivity (S/m) 1.325898
Variation (%) 4.250000
SURFACE SAR VOLUME SAR

T | T el
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Maximum location: X=-52.00, Y=-53.00
SAR Peak: 0.15 W/kg

SAR 10g (W/Kg)

0.075440

SAR1g (W/KQ)

0.111881
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.1686 0.1142 0.0752 0.0639 0.0453 0.0411 0.0288
(W/Kg)
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Z (mm)

3D screen shot Hot spot position
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MEASUREMENT 34

Report No.: S24091001706001

Date of measurement: 13/9/2024

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band FDDBand66
Channels Middle
Signal (Crest factor: 1.0)
ConvE 2.45

B. SAR Measurement Results

Frequency (MHz)

1745.000000

Relative permittivity (real part) 39.716206
Relative permittivity 13.676889
(imaainary part)
Conductivity (S/m) 1.325898
Variation (%) -0.800000
SURFACE SAR VOLUME SAR

T bt T el

i |

Maximum location: X=-24.00, Y=16.00
SAR Peak: 0.79 W/kg

SAR 10g (W/Kg)

0.310315

SAR1g (W/KQ)

0.522298
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.7830 0.5413 0.3421 0.2236 0.1475 0.0969 0.0659
(W/Kg)
0.8-
0.7
0.6 \'\
EWEI.E
E 0.4
ED.S ~
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3D screen shot

Hot spot position
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13. Appendix D. Calibration Certificate

Table of contents

E Field Probe - 3423-EPGO-426

E Field Probe - 4024-EPGO-442

750 MHz Dipole - SN 03/15 DIP 0G750-355

835 MHz Dipole - SN 03/15 DIP 0G835-347

1800 MHz Dipole - SN 03/15 DIP 1G800-349

1900 MHz Dipole - SN 03/15 DIP 1G900-350

2450 MHz Dipole - SN 03/15 DIP 2G450-352

2600 MHz Dipole - SN 03/15 DIP 2G600-356

5000-6000 MHz Dipole - SN 13/14 WGA 33
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COMOSAR E-Field Probe Calibration Report

Ref : ACR.261.11.23 BES.A

SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.

BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXTANG STREET,

BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: 3423-EPGO-426

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

Calibration date: 09/18/2023
v, cofrae

ETALONNAGE

Accredhtstions 726789

Scope available on wyow sofiac

The s of e Cofrae braned amd the acerediiation references bs probdbibled Drom any repeocuction

Summary:

This document presents the method and results from an aceredited COMOSAR Dosimetne E-Field
Probe calibration performed at MVG, using 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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Authorized by: Yann Toutain Laboratory Director | 9/19/2023 ina TOUTRAR
Signature
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Toutain |D pate: 2030019
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Customer Name
SHENZHEN NTEK
s 5 CE - TESTING
Distribution . TECHNOLOGY
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1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number 3423-EPGO-426
Product Condition (new / used) New
Frequency Range of Probe 0.15 GHz-7 5GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.261 MQ
Dipole 2: R2=0.213 MQ
Dipole 3: R3=0.233 MQ

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
KDBR65664 D01 standards.

R

Figure 1 - MI'G COMOSAR Dosimetric E field Probe

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

3 MEASUREMENT METHOD

The IEC/IEEE 62209-1528 and FCC KDB865664 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 liquid) 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 wavegude, performing a power
sweep fo cover the SAR range 0.01 Wkg to 100W/kg.

33 ISOTROPY

The axial 1sotropy 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 1s determined by inserting the probe in a thin plastic box
filled with tissue-equivalent liquud, with the plastic box illuminated with the fields from a half wave
dipole. The dipole is rotated about its axis (0°-180%) in 15° increments. At each step the probe is
rotated about its axis (0°-3607).

34 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 d,_ +

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

(e + ) fo=%P)

SAR gy [%0]= BAR,, for (dy, +d ) <10 mm

2 o 82
where
SARuncertainty is the uncertainty in percent of the probe boundary effect
dps 1s 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 millimetre, assuming the boundary effect
at the second location is negligible

d 1s the mimimum penetration depth in millimetres of the head tissue-equivalent
liquids defined in this standard, 1.e., 5~ 14 mm at 3 GHz;
ASARpe in percent of SAR is the deviation between the measured SAR value, at the

distance d,e from the boundary, and the analytical SAR value.

The measured worst case boundary effect SARuncertanty[%] for scanming 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) is +/-11% for the frequency
range 150-450MHz

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

5 CALIBRATION RESULTS

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

5.1 CALIBRATION IN AIR

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

Calibration curves

L -

5% / =

530 =
S &0 - -
¥ »0- g Dl 2
s -
- .
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120
y.e
oo o 0o 00¢ ooe gn an an
Vattage V)

From this curve, the sensitivity in air is calculated using the below formula,

v
iy i
E:_Z i(1+ /DC‘P‘)

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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Normmx dipole | Normy dipole | Normz dipole
1 (VA | 2 (UVAV/mMP) | 3 (uVAV/mY)
0.78 0.62 0.85
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) {mV\) {mV)
105 108 107
52 CALIBRATION IN LIOUID
The calonmeter cell or the waveguide is used to determine the calibration in liquud using the formula
below,
EZ
ConvF = #

air

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

Bl ouia =
liquid ¢

where

a=the conductivity of the liquid

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 calonmeter cell (150-450 MHz), the formula 1s:

SAR = i
BRPT:

where
¢=the specific heat for the liquid
dT/dt=the temperature nses over the time

For the wavegude setup (600-75000 MHz), the formula is:
SAR = 32w 7F
abd

where

a=the larger cross-sectional of the wavegude
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

Page: 7/10
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The below table summanze the ConvF for the calibrated liqud. The curves give examples for the
measured SAR depending on the voltage in some liquud.

Liguid EFreguency  (Convf
LMHZD)
HL750 750 237
HL850 835 232
HLS0O 900 223
HL1800 1800 2.45
HL1800 1900 263
HL2000 2000 283
HL2300 2300 281
HL2450 2450 285
HL2600 2600 265
HL3300 3300 2.21
HL3500 3500 220
HL3700 3700 2.1
HL3800 3900 240
HL4200 4200 240
HL4600 4600 233
HL4S00 4900 2.37
HL5200 5200 207
HL5400 5400 211
HLS5600 5600 2.20
HL5800 5800 204
(7) Fraquency validity & +-S0MHz bakow BO0OMMz, <TTCOMH: ¥ om BNz 3 BGHZ and w-TOOMHZ tbove BLHS
SAR @ HL750 SAR 2 HL5e00
t% = '_:— (7 -
(- =1 £ =1r
ol 1" T3 g c 3

6 VERIFICATION RESULTS

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

Tsdengry curve:
13 ;=
Lineanty el | T
100 : \\
07 3 \
& 0% . 3
E o T
0 0051 - e eea- 08 R ﬁ emen
L EF-S
LR
4% 3
v{‘:-. g 2 - /,
0 S 100 150 20 250 30 30 &0 450 N0 0% 2 A
EFuld Vv 5 N q4
I‘- 48 44 " . AL oA A!..’\
Linganty +/-1 42% (+/-0 06d8) siboyyy #1215 [ D O1HT
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7 LIST OF

EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / . Current Next Calibration
Description Modet  [\dentificationNo.| o,y ation Date Date
CALIPROBE Test Version 2 NA Malidated. No cal Malidated. No cal|
Bench required. required.
Network Analyzer R°mef'vf‘°"w“ 100203 08/2021 08/2024
Network Analyzer Agilent 8753ES MY40003210 10/2019 102023
Network Analyzer —
Calibration kit HP 850330 3423A08186 06/2021 06/2027
Network Analyzer — | Rohde & Schwarz
Calibration kit ZV-2235 101Res e o0
Multimeter Keithiey 2000 4013982 02/2023 02/2026
Signal Generator | Rohde S Schwarz 106589 0312022 0312025
g % Charactenized prior to [Characterized prior to
el n vQ MOLUNRSC-IN2 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
S Characterized prior to [Characternzed prior to
Directional Coupler Kigtar 158020 131467 test. No cal required. [test. No cal required.
[Fucroptic Thermomated “™aS€Rse Luxtron 94264 09/2022 0912025
4 SN 32/16 Malidated. Nocal Validated. No cal
Comant ol WV COAXCELL_1 fequired. required.
> Validated. No cal \alidated. No cal
Waveguide MVG SN 3216 WG2_1 required, equired.
) &= SN 32/18 Validated. No cal \Validated. No cal
ARG ranation Ma WGLIQ_0GB00_1 fequired [equired.
Page: %10
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Waveguide MVG SN 32/16 WG4_1 g:ﬁfﬁ‘:"' Nocal ‘r’;'gf;:d' Nocal
y . SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_0G900_1 fequired. equired.
Waveguide MVG SN 3216 WG6_1 :g:ﬁf;jd' Nocal ::'E’:e‘jd No cal
7 i SN 32/18 Validated. No cal Validated. Nocal
Liguid transition VS WGLIQ_1G500_1 fequired. required.
Waveguide MVG SN 3216 WG8_1 :2:::’,:'::" No'cal :’;’:f;;:"' Nacal
" = SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_1G800B_1 equired. required.
; SN 32/16 Validated. No cal \Validated. No cal
Liquid transition MVG WGLIQ_1G800H_1 Fequired required.
Waveguide MVG SN 32/16 WG10_1 :’;’:jf;g"' Nocal :’;‘L".f:;d No<cal
- : SN 32/16 Validated. No cal Validated. No cal
Liquid transition MV WGLIQ_3G500_1 Fequired. required.
Waveguide MVG SN 32/16 WG12._1 :’;:Efe‘gd' Nocal :’;’f:;gd' Nocal
g < SN 32/18 Validated. Nocal Validated. No cal
Liguid rensition L WGLIQ_5G000_1 fequired. equired.
Waveguide MVG SN 32116 WG14_1 ::':f';;gd' Nocal :g“l“’;;:“' Nocal
- - SN 32/16 Malidated. No cal Validated. No cal
Liquid traneition MVG WGLIQ_7G000_1 fequired equired.
Te'“"e'as‘;”’e [Humidityl  regto 184 H1 44225320 06/2021 06/2024
ensor
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COMOSAR E-Field Probe Calibration Report

Ref : ACR.278.12.24 BES.A

SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.

BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXTANG STREET,

BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: 4024-EPGO-442

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

Calibration date: 10/04/2024
vy, cOfrae

ETALONNAGE

Accredetativers #2-6789
Scope svalable on www coltac it

I'hve wwe of the Cofrac brand and the sccredita tion references is prohiibited from any reproduction

Summary;

This document presents the method and results from an accredited COMOSAR  Dosimetrie E-Field
Probe calibration performed at MVG, using the CALIPROBE test bench, for use with a8 MVG
COMOSAR system only. The test results covered by sccereditation are traceable to the International
System of Unats (SI).
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1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG

Model SSE2

Serial Number 4024-EPGO-442

Product Condition (new / used) New

Frequency Range of Probe

0.15 GHz-7.5GHz

Resistance of Three Dipoles at Connector

Dipole 1; R1=0.206 MQ
Dipole 2: R2=0.223 MQ
Dipole 3: R3=0.235 MQ

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

Report No.: S24091001706001

Refl ACR.278 1224 BES A

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

3 MEASUREMENT METHOD

The IEC/IEEE 62209-1528 and FCC KDB865664 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.

SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating hiquid) using wavegudes 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.

3.1
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32 LINEARITY

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

33 ISOTROPY

The axial 1sotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 to 360 degrees in 15-
degree steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box
filled with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave
dipole. The dipole 1s rotated about its axis {(0°-1807) in 157 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 onented 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 spafial average SAR is measured and
compared to the analvtical 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 d, | +

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

(4, v (o~ 4em)

SAR gy [%]= FAR,, for (dy, +dp) <10 mm

2d g &2

where

SARyncertainty is 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 millimetre, assuming the boundary effect
at the second location is negligible

S5 1s the mimmum penetration depth in millimetres of the head tissue-equivalent
liquids 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 scanning distances larger than
4mm is 1.0% Lirmt ,2%}.
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MVG’s probe were evaluated experimentally with vanous modulated signal and the deviation from
CW response were found neglectable in the used power range of the probe. So the corection to
taking into account the lincanzation parameters for different modulation 1s null, therefore the CW
factor given in this report can be used whatever the measured modulation

4 MEASUREMENT UNCERTAINTY

The gmdelines 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 calormetric cell technique depending on the frequency.

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) is +/-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 Humdity 30-70 %
5.1 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.

Calibration curves

(v 3 3

500
E &% 1
z B _—
3 0 " Do 2
2 / -
-.200

10 ,/

0 0 “ ¥ 08 b | [ [} (Al
Votage V)

From this curve, the sensitivity in air is calculated using the below formula,

3 v:
e ZV‘ (1+"/pce)

: Norm;
=
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where

Vi=voltage readings on the 3 channels of the probe

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

Normmx dipole | Normy dipole | Normz dipole
1 (VA | 2 (uVAVmMYY) | 3 (pVAV/mY)
0.73 0.79 0.78

DCP dipole 1 | DCP dipole 2 | DCP dipole 3

(mV) (mV) {mV)
105 109 103
52 CALIBRATION IN LIQUID
The calorimeter cell or the waveguide is used to determine the calibration in liquid using the formula
below.
E:
ConvF = @
alr

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

ot
thmd B

where

o=the conductivity of the liquid

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

SAR = oy
BT

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

For the waveguide setup (600-75000 MHZz), the formula 1s:
apy =2
SAR =—reT
ab§
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where

a=the larger cross-sectional of the waveguide
b=the smaller cross-sectional of the waveguide
&=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 hquid, The curves give examples for the
measured SAR depending on the voltage in some hquid.

Liguid Erequency  |ConvE
MHz")

HL750 750 2.42

HL850 835 2.34

HL800 900 2.24

HL1800 1800 2.51

HL1900 1900 2.57

HL2000 2000 2.64

HL2300 2300 2.73

HL2450 2450 2.74

HL2600 2600 2.51

HL3300 3300 2.1

HL3500 3500 2.15

HL3700 3700 2.08

HL3900 3900 2.27

HL4200 4200 2.39

HL4600 4600 2.30

HL4900 4900 213

HL5200 5200 1.89

HL5400 5400 1.97

HL5600 5600 1.88

HL5800 5800 1.90

] Fraquescy valaly 1t 4-SVHz DeowEOUNHE, +CTOUMAE from GLOWHE 15 D0HE atd #-TDOMHE abow 6 5554

SATL G e TN AN @ M 800
L P _’,_._-J’fﬂ’_"‘r‘ Dot A”" - o T |
;:-.- —= = Laseke 2 .; o = = Yrer o
o ‘.,‘/" o L~
AT WA 41 g
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6 VERIFICATION RESULTS

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

Isotrogy cunve
43
Lineanty | - ]
100~ s
o
0 -
g 0% . i
? 025~ . +
& Dm-.' ay e sadas " LRl R S -
D25~ . .
3909 -
o7
Y
100 | ! \
0 50 100 130 200 250 X0 250 400 450 S0 S50 &9 .
Efied (Vi i - 1
(14 L 4 BRI R0 AMNaRVRICNIT
Linearity +/-1,90% (+/-0.064B) 1608 001

7

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / 1 Current Next Calibration
Description Modet  [dentificationNo.| oy ation Date Date
CALIPROBE Test . Malidated. No cal Validated. No call
Bench Virsion 2 NA equired. equired.
Network Analyzer | onde & Schwarz 100203 08/2021 08/2026
Network Analyzer — | Rohde & Schwarz
Calibration kit 2V-2235 ki DFE Bv20es
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | onde & Schwarz 106589 0312022 0312025
Characterized prior to {Charactenized prior to
Amplifier MVG MODU-023-C-0002 |0t No cal required. [test, No cal required.
Power Meter NI-USB 5680 170100013 0672021 06/2026
USB Sensor Keysight U2000A | SN: MY62340002 10v2022 1072025
Characterized prior to {Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required, Jtest. No cal required
|Fluoroptic Thermometer, L aSeg:lsg bundron 94264 092022 0972025
SN 32/18 Malidated. No cal Validated. No cal
Conul ol VS COAXCELL_1 fequired. Fequired.
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Waveguide MVG SN 32116 WG2_1 :’eﬁr’e‘:"' Nocal :’;:if:.f:"' Nocal
i v SN 32118 Validated. Nocal Validated. No cal
Liquid transition Mve WGLIQ_0G600_1 fequired. required.
Waveguide MVG SN 3216 WG4_1 :2:{‘;:;"' Nocal :’e:f:e':d' Nocal
o 2 SN 32/16 Nalidated. Nocal Validated. No cal
Liquid fransition MG WGLIQ_0GS00_1 fequired. required.
Waveguide MVG SN 32/16 WGS_1 L:f;;;d' Nocal ;::f:;d' Nocal
_ = SN32/16  Nalidated. Nocal  Nalidated. No cal
Liquid transition Mve WGLIQ_1G500_1 fequired. Fequired.
Waveguide MVG SN 32/16 WG8_1 g:ﬁfe'g" Nocal :’;f:e’gd‘ Nocal
SN 32/16 Validated. No cal Malidated. No cal
Liquid ransition MVG WGLIQ_1G800B_1 fequired, equired.
izt o SN 32/18 Validated. Nocal Validated. No cal
Had trmration WMo WGLIQ_1GB00H_1 fequired, equired.
Waveguide MVG SN 32/16 WG10_1 ;:Ef;ﬁ" Nocal :L:f:;ﬁ"' Nocal
(3 24 SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_3G500_1 fequired, required.
Waveguide MVG SN 32116 WG12_1 :’e:'u";;‘;"' Nocal mfxg"‘ Noesl
s o SN 32/16 Validated. Nocal Malidated. No cal
Liquid transition MVG WGLIQ_5G000_1 fequired, Fequired.
Waveguide MVG SN 32/16 WG14_1 m::fgg"- Nocal :f:f:;g" Nocal
- 4 SN 32/16 Validated. No cal Validated. Nocal
Liquid transition Mve WGLIQ_7G000_1 fequired, required.
T"“p"’s““"’ Humidityl  raet0 184 H1 44235403 02/2024 022027
ensor
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SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.

BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,

BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: SN 03/15DIP0G750-355

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

Calibration date: 02/21/2024
wiry,  cofrac

ETALONNAGE

Accrediations #2-6789 md 426814
Scope available on www coftuc

1he use of the Cofrac brand and the sccreditation references bs proldbited froum any reproduction

Summary:

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

national metrology institutions

Page: 1/8




NTEK JEil o= &a
| o MR page 189 of 244 Report No.: $S24091001706001

Corufeate 3458 01

SAR REFERENCE DIPOLE CALTBRATION REPORT REF | ACR 532324 BES A
Name Function Date Signature

2/22/2024 S/

Prepared by : Pedro Ruiz Measurement Responsible /'- tottogiiacy,
NIV

Checked & % ; 212272024 e

b Jérome Luc Technical Manager =
approved by: L
Authorized by:. Yann Toutan Laboratory Director | 2/27/2024 Laaw FELTANY
Signature
Ya nn numdrigue de

Yann Toutain ID

Toutain |D pate:20240227
085437 40100

Customer Name
SHENZHEN NTEK
TESTING
TECHNOLOGY
CO., LTD.

Distribution :

Issue Name Date Modifications
A Pedro Ruiz 2/22/2024 [nitial release
Page: 2/8

Yemplate ACR.ODDDN.YY.MVGUISSUE SAK Reference Dipule vi,
This documers shall not be mproduced, escept i fll or inpar, withous the wraten agproval of MVG, The vifarmation contained herem it ta be wsed
anly far the paopace for winoh £ i submated and & nat 1o be releazed in whaole ar part withowd written goproval of MY3,




N"-EK :II::EWHE 7 M"’ Page 190 of 244

Corufeate 3458 01

Report No.: S24091001706001

SAR REFERFNCE DIPOLE CALIBRATION REPORT REF ACR 532324 BES A

TABLE OF CONTENTS

1 Introduction

(3]

e O IO O s s i R B R A N e S R i a3y 4

)

PrOGUOt DERCHBHI O ik inmisiyoiaiiin doavess Gisivisessiren sl svaiasn i srinis massvanmasserd

31 General Information 4
4 Measurement Method .................... i s i 5 4 5 N 3 S S o BRSSO LA 5

41  Mechanical Requirements

h

4.2 811 parameter Requirements

A

43  SAR Requirements 5

o
)

Measurement Uncertainty ...,
5.1 Mechanical dimensions 5
52 S11 Parameter
53 SAR 5
6 Calibration Results............cccovenren R T PRI o AT 6
6.1 Mechanical Dimensions 6

A

6.2 811 parameter 6
63 SAR 6

-3

Page: 3/8

Yemplate ACR.ODDDN.YY.MVGUISSUE SAK Reference Dipule vi,
This documers shall not be repraduced, except i jlll or in part, withous the wraten agproval of MVG, The pyarmation contained hereim it ta be wsed
anly far the paopace for winoh £ i submated and & nat 1o be releazed in whaole ar part withowd written goproval of MY3,




NTTEK S

[AccniBiTeD)
Carvfeate 345801

Page 191 of 244 Report No.: S24091001706001

SAR REFERENCE DIPOLE CALIBRATION REPORT REF ACR 332324 BES A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDBS865664 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 750 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID750
Senal Number SN 03/15DIPOG 750-355
Product Condition (new / used) Used

3  PRODUCT DESCRIFTION

3.1 GENERAL INFORMATION

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

Figure 1 - MG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDB863664 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 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 511 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 its calibration kit, both with a valid ISO17025 calibration.

43 SARREQUIREMENTS
The [EC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide reguirements 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 MEC b, MENSION

For the measuremnent 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,

5.2 S11 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 KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurerments,

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
- 176.00 +/- 2% - 100.00 +/- 2% - 6.35 +/- 2%
6.2 S11 PARAMETER
6.2.1 S1] parameter in Head Liquid
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
750 -20.73 -20 52.5Q + 2.21Q
63 BSAR

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 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

This documers shall m
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Software OPENSAR VS
Phantom SN 13/00 SAMGS
Probe 3523-EPGO-429
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 d=Smm/dy=8mm/dz=5mm
Frequency 750 MHz
Input power 20 dBm
Liquid Temperature 20 +/- 1°C
Lab Temperature 20 4/-1°C
Lab Humidity 30-70 %
Frequency 18 SAR (W 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to1W to 1W
750 MHz 0.86 8.60 8.49 0.58 5.78 5.55
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / . Current Next Calibration
: Identification No. ,
Description Model Calibration Date Date
Validated. Nocal Validated. No cal|
SAM Phantom MVG SN 13/09 SAM68 equired. Fequired.
lcomMosAR Test Bench Version 3 NA VallQated. No cal \alidated. No cal
required. required.
Network Analyzer R°hde;{,§°"w“ 100203 0872021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7V-2235 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 1172022 1172025
Reference Probe MVG 3523-EPGO-428 11/2023 11/2024
Multim eter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | RoNde & Schwarz 106589 0312022 0312025
: & 7 Characterized prior to|Characterized prior to
Anpiiier MVG MODU-023-c-0002 test. No cal required. |test. Mo cal required.
Power Meter NIUSB 5680 170100013 062021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 1042025
L Characterized prior to|Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required
Temperature | HUmIdRY|  Testo 184 H1 44225320 06/2021 06/2024
nsor
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Ref : ACR.53.24.24 BES.A

SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.

BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,

BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 03/15DIP0OG835-347

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

Calibration date: 02/21/2024
v, ¢ofrac

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scope avadable oo www . cofrac &

I'he ww of the Cofroc beand and the scoreditatinn referemces is prohibited from anv reproduction

Summary:

T'his document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration results are traceable to

national metrology institutions
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Prepared by ! Pedro Ruiz Measurement Responsible ' o

Checked & =z 2/22/2024 T
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approved i Jérdéme Luc Technical Manager 39 [
Authorized by: Yann Toutain Laboratory Director | 2/27/2024 Yfaa TDLOAA
Yann jemees
Toutain ID 51005
Customer Name
SHENZHEN NTEK
Distribution : JESTING
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CO,, LTD
Issue Name Date Modifications
A Pedro Ruiz 2/22/2024 Initial release
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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 DOl standards for reference dipoles used for SAR measurement system
validations and the measurements that were performed to verify that the product complies with the
fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SIDR35

Senal Number SN 03/15DIPOG835-347

Product Condition {new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/AEEE 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 D1 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 [SO17025 calibrated caliper.

42 511 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 hiqud filled flat phantom. with the
phantom consfructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 SAR REQUIREMENTS

The [EC/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

21 | CCHANIC 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 S11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear 18 +/-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%

6.2.1 S11 parameter in Head Liquid

Freguency Motz
I35 %0 "o 0o 3 840 850 8 20 00 WS

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
835 -42.84 -20 50.5€2 + (0.5iQ
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 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 IECYIEEE 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 SAM6S
Probe 3523-EPG0-429
Liquid Head Liquid Values: eps': 44.8 sigma : 0.90
Distance between dipole center and liquid 15.0 mim
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=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/k 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to1W to 1W to1W to 1W
835 MHz (.94 9.40 9.56 0.63 6.28 6.22
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Ide Current Next Calibration
ntification No. -
Description Model Calibration Date Date
\alidated., No cal \Validated. No cal|
SAM Phantom MVG SN 13/09 SAMGS required hequired.
|lcomosaR Test Bench|  Version 3 NA Validated. Nocal  NValidated.  No call
required required.
Network Analyzer | RO"de % Behwarz 100203 0812021 0812024
Network Analyzer — | Rohde & Schwarz
Calibration kit ZV-7235 109229 Q#2023 0r2S
Calipers Mitutoyo SN 0008732 11/2022 1112025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 0212026
Signal Generator R°""°§§fé°"“" 106589 03/2022 03/2025
Charactenzed prior to|Characterized prior to
Amphtier MvG MODU-023-C-0002 test. No cal required. [test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 062024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 1072025
N Charactenzed prior to|Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required.
Temperature | Humidtyl  Testo 184 H1 44225320 06/2021 06/2024
ensor
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CO., LTD.
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MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 03/15DIP1G800-349

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

Calibration date: 02/21/2024
v, ¢ofrac

ETALONNAGE

Accreditations #2-6789 and #2-6814
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Summary:

T'his document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration results are traceable to

national metrology institutions
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB865664 DOl standards for reference dipoles used for SAR measurement system
validations and the measurements that were performed to verify that the product complies with the
fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID1800

Senal Number SN 03/15DIP1G800-349

Product Condition {new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 - MG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D1 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 [SO17025 calibrated caliper.

42 511 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 hiqud filled flat phantom. with the
phantom consfructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 SAR REQUIREMENTS

The [EC/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

21 | CCHANIC 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 S11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear 18 +/-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
- 72.00 +/- 2% - 41.70 +/- 2% - 3.60 +/- 2%

6.2.1 S11 parameter in Head Liquid

Freguency. Mz

1700 720 1745 17 1780 1800 1220 1220 1860 1520 1300

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1800 -24.53 -20 44.8C) + 2.01Q
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 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 IECYIEEE 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 SAM6S

Probe 3523-EPG(0-429

Liquid Head Liquid Values: eps': 427 sigma : 1.36
Distance between dipole center and liquid 10.0 mim

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=8mm/dy=8mm/dz=5mm

Report No.: S24091001706001

Frequency 1800 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 IW to1W to 1W
1800 MHz 3.71 37.06 38.40 2.00 20.01 20.10
\ "
) =
| :
. = 9% '
| " ‘ \\
p B
- e A
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0 2 o n I_A 165 1830 2 18 8%
Page: 7/8

Template ACRDDON.YYMVGBASSUY

SAR Reference Dpole vl

Thiz documers shall not be reprodiced, except o full or s pare, withows the writen approval of MVG, The mformazion contained herew; 15 10 b wed

only forthe purp e for which it & &

witied and & not to be released it whiole or part withdnt written approvwal of MV Q.




NTEK JEf°">= &2

Corufeate 3458 01

Page 211 of 244

Report No.: S24091001706001

mvGg

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref ACR 532624 BESA

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [ldentificationNo.| oy ation Date Date
Malidated. No cal \Validated. No cal|
SAM Phantom MVG SN 13/09 SAMGS oquired equired,
lcomosAR Test Bench|  Version 3 NA Validated. Nocal  NValidated.  No  call
required required,
Network Analyzer R°“"°Zs\‘,;°'“"a" 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7V-2235 104429 Q72022 07r0ZS
Calipers Mitutoyo SN 0008732 11/2022 1112025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 0272026
Signal Generator | Rohde & Schwarz 106589 0312022 0312025
Charactenzed prior to|Characterized prior to
Amphfier 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 1072025
gicir Charactenzed prior to|Characterized prior to
Directional Coupler Krytar 158020 139467 test. No cal required. [test. No cal required.
Temperaure /HUMIALY|  Testo 184 H1 44225320 06/2021 06/2024
ensor
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MVG COMOSAR REFERENCE DIPOLE
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Calibrated at MVG
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Summary:

T'his document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration results are traceable to

national metrology institutions
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Signature
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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 venify 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
Senal Number SN 03/15DIP1G900-350
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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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 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 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 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 its calibration kit, both with a valid ISQ17025 calibration.

43 SAR REQUIREMENTS
The [EC/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

5.1 FCHANIC ENSIONS

For the measurement in the range (0-300mm, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm 1is +/-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 18 +/-0.08
with respect to measurement conditions.

53 S
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 18 +/-19% with respect to measurement conditions.

Page: 5/8

Template ACRDDDN. YYMVGBAISSUE _SAR Reference Dpole vl
This documert shall not be reproduced, except o full or i pare, withows the writen approval of MVG, The mformaion contained herews is 1o be wed
only forthe purp e for which it & subwiiied and & nat 1o be released bt whole or part wishant writtén approval of MVQ.




® L. )
NTEK B == &3
| e Page 217 of 244 Report No.: $S24091001706001

Corvheate 34)58 .01

SAR REFERENCE DIPOLE CALIBRATION REPORT REF : ACR.53 2724 BES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

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

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1900 -23.28 -20 46.2Q2 + 5.41Q
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
liguid 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 Liquud

The IECYIEEE 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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mvGg

Software OPENSAR VS

Phantom SN 13/09 SAM6S

Probe 3523-EPG(0-429

Liquid Head Ligquid Values: eps': 425 sigma : 1.39
Distance between dipole center and liquid 10.0 mim

Area scan resolution
Zoon Scan Resolution

dx=8mm/dy=8mm
dx=8mm/dy=8mm/dz=5mm

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 IW to1W to 1W
1900 MHz 3.97 39.69 39.70 2.09 20.92 20.50
\ ™
[ ] »w
| :
- - E';»\ :
| LS N
b WA
.:_ 1 "
.m 20 e
i o
e B8 W12 14 16 18 B g o
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [ldentificationNo.| oy ation Date Date
Malidated. No cal \Validated. No cal|
SAM Phantom MVG SN 13/09 SAMGS oquired equired,
lcomosAR Test Bench|  Version 3 NA Validated. Nocal  NValidated.  No  call
required required,
Network Analyzer R°“"°Zs\‘,;°'“"a" 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7V-2235 104429 Q72022 07r0ZS
Calipers Mitutoyo SN 0008732 11/2022 1112025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 0272026
Signal Generator | Rohde & Schwarz 106589 0312022 0312025
Charactenzed prior to|Characterized prior to
Amphfier 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 1072025
gicir Charactenzed prior to|Characterized prior to
Directional Coupler Krytar 158020 139467 test. No cal required. [test. No cal required.
Temperaure /HUMIALY|  Testo 184 H1 44225320 06/2021 06/2024
ensor
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Summary:

T'his document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration results are traceable to

national metrology institutions
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the 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 venify that the product complies with the
fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2450
Senal Number SN 03/15DIP2G450-352
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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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 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 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 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 its calibration kit, both with a valid ISQ17025 calibration.

43 SAR REQUIREMENTS
The [EC/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

5.1 FCHANIC ENSIONS

For the measurement in the range (0-300mm, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm 1is +/-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 18 +/-0.08
with respect to measurement conditions.

53 S
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 18 +/-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
6.2.1 811 parameter in Head Liquid
Frequency. Nz
A% 2320 2400 2% 240 2850 .'AIJE 2500 22 2550
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
2450 2027 -20 53.6€2 + 0.1Q
63 SAR

The IEC/IEEE 62209-1528 and FCC KDBB65664 DO1 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
liquud 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 Liquud

The IECYIEEE 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 SAM6S

Probe 3523-EPG(0-429

Liquid Head Liquid Values: eps': 421 sigma : 1.83
Distance between dipole center and liquid 10.0 mim

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=Smm/dy=5mm/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/k 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to IW to1W to 1W
2450 MHz 5.00 50.05 52.40 2.38 23.80 24.00
\ “
' L
| ‘
| e N
i N\
e 'f“'c
N MERLY
*-, M —— ,
0 2 o n I-A 16 1830 2 M 2% 22%
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [ldentificationNo.| oy ation Date Date
Malidated. No cal \Validated. No cal|
SAM Phantom MVG SN 13/09 SAMGS oquired equired,
lcomosAR Test Bench|  Version 3 NA Validated. Nocal  NValidated.  No  call
required required,
Network Analyzer R°“"°Zs\‘,;°'“"a" 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7V-2235 104429 Q72022 07r0ZS
Calipers Mitutoyo SN 0008732 11/2022 1112025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 0272026
Signal Generator | Rohde & Schwarz 106589 0312022 0312025
Charactenzed prior to|Characterized prior to
Amphfier 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 1072025
gicir Charactenzed prior to|Characterized prior to
Directional Coupler Krytar 158020 139467 test. No cal required. [test. No cal required.
Temperaure /HUMIALY|  Testo 184 H1 44225320 06/2021 06/2024
ensor
Page: 88

Template ACRDDDN. YYMVGBASSUE _SAR Reference Dpole vl
Thiz documers shall not be reprodiced, except o full or s pare, withows the writen approval of MVG, The mformazion contained herew; 15 10 b wed
only forthe purp e for which it & subwiiied and & nat 1o be released bt whole or part wishant writtén approval of MVQ.




NTEK JEil) = &2
] s PAQE 228 Of 244 Report No.: $24091001706001

Carufeate 34)98 01

SAR Reference Dipole Calibration Report

Ref : ACR.53.30.24 BES.A

SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.

BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,

BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 03/15DIP2G600-356

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

Calibration date: 02/21/2024
v, ¢ofrac

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scope avadable oo www . cofrac &

I'he ww of the Cofroc beand and the scoreditatinn referemces is prohibited from anv reproduction

Summary:

T'his document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration results are traceable to

national metrology institutions
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB865664 DOl standards for reference dipoles used for SAR measurement system
validations and the measurements that were performed to venify that the product complies with the

fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID2600

Senal Number SN 03/15DIP2G600-356

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 - MG 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 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 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 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 its calibration kit, both with a valid ISQ17025 calibration.

43 SAR REQUIREMENTS
The [EC/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

5.1 FCHANIC ENSIONS

For the measurement in the range (0-300mm, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm 1is +/-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 18 +/-0.08
with respect to measurement conditions.

53 S
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 18 +/-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%

6.2.1 8§11 parameter in Head Liquid

Frequency, Mtz
2540 2560 2520 x00 X0 2630 2680 2680 0

$11.48

% -

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

2600 -25.57 -20 54.5€2 -3.21Q2

63 SAR

The IEC/IEEE 62209-1528 and FCC KDBB65664 DO1 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
liquud 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 Liquud

The IECYIEEE 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 SAM6S

Probe 3523-EPG()-429

Liquid Head Liquid Values: eps': 41.3 sigma : 1.95

Distance between dipole center and liquid 10.0 mim

Area scan resolution dx=8mm/dy=8mm

Zoon Scan Resolution dx=Smm/dy=Smm/dz=5mm

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/k 10g SAR (W/kg)

Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to IW to1W to 1W

2600 MHz 542 54.16 55.30 2.49 24.85 24.60

>
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model  [ldentificationNo.| oy ation Date Date
Malidated. No cal \Validated. No cal|
SAM Phantom MVG SN 13/09 SAMGS oquired equired,
lcomosAR Test Bench|  Version 3 NA Validated. Nocal  NValidated.  No  call
required required,
Network Analyzer R°“"°Zs\‘,;°'“"a" 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7V-2235 104429 Q72022 07r0ZS
Calipers Mitutoyo SN 0008732 11/2022 1112025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 0272026
Signal Generator | Rohde & Schwarz 106589 0312022 0312025
Charactenzed prior to|Characterized prior to
Amphfier 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 1072025
gicir Charactenzed prior to|Characterized prior to
Directional Coupler Krytar 158020 139467 test. No cal required. [test. No cal required.
Temperaure /HUMIALY|  Testo 184 H1 44225320 06/2021 06/2024
ensor
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Summary:

This document presents the method and results from an accredited SAR reference waveguide
calibration performed at MVG, using the COMOSAR test bench The test results covered by
accreditation are traceable to the International System of Units (SI)
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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 DO1 standards for reference waveguides used for SAR measurement system
validations and the measurements that were performed to verify that the product complies with the

fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 5000-6000 MHz REFERENCE WAVEGUIDE
Manufacturer MVG
Maodel SWGS500
Serial Number SN 13/14 WGA 33
Product Condition (new / used) | Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Validation Waveguides are built in accordance to the I[EC/IEEE 62209-1528
and FCC KDB865664 D01 standards.

4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDB863664 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 ISO17025 calibrated caliper,

42 S11 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 811 of -8 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 its calibration kit. both with a valid ISO170235 calibration.
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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
verify that the product complies with the fore-mentioned standards.

5 MEASUREMENT UNCERTAINTY
5.1 MECHANICAIL DIMENSIONS

The estimated expanded uncertainty (k=2) in calibration for the dimension measurement in mm is +/-
0.20 mm with respect to measurement conditions.

52 S11PARAMETER
The estimated expanded uncertainty (k=2) in calibration for the 811 parameter in linear is +/-0.08
with respect to measurement conditions.

53 SAR
The gudelines 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 Ig and 10g SAR measurement in
Wikg 1s +/-19% with respect to measurement conditions.

6 CALIBRATION RESULTS

6.1 C S NS S
Frequency L (mm) W (mm) Ly (mm) ‘Wi (mm )
(MHz) Required | Measured | Required | Measured | Required | Measured | Required | Measured
S800 4039 = z 2019 = < 8103+ 3 6198 =
= 0.13 0.13 0.13 0.13
Matching layer

Figure 1: Validation Waveguide Dimensions

Page: 5/9

Template ACRDDDN.YYMVGEBISSUE SAR Reference Waveguide vi
This documers shall nor be mepraduced, except n jull or inpan, withows the writen agproval of MVG, The igfarmation contained herem i ta be wsed
anly far the paopace for winoh £ i submated and & nat 1o be releazed in whaole ar part withowd written goproval of MY3,




® ;. \
NTEK JGil == &3
| s Page 241 of 244 Report No.: $S24091001706001

Carufcate 34)98 01

mvGg SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref - ACR 333124 PES A

6.2 S11 PARAMETER

6.2.1 S11 parameter In Head Liguid

Frequency, Mz
5100 5200 530 400 5500 5600 SN0 500 5500

S11.08

Frequency (MHz) S$11 parameter Requirement (dB) Impedance
(dB)
5200 -9.64 -8 25.80£2- 65812
5400 -14.01 -8 51.53 € + 20.60 j€2
5600 -16.83 -8 44.12Q - 12.35 {02
5800 -14.91 -8 38.53 Q2 +11.21 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 waveguide meeting the fore mentioned return
loss and mechanical dimension requirements. The validation measurement must be performed with
the matching layer placed in the open end of the waveginde, with the waveguide and matching layer
in direct contact with the phantom shell

6.3.1 SAR With Head Liguid

At those frequencies, the target SAR value can not be genenic. Hereunder is the target SAR value
defined by MVG, within the uncertainty for the system validation. All SAR values are normalized
to 1 W net power. In bracket, the measured SAR 1z given with the used input power.
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Software OPENSAR VS§
Phantom SN 13/09 SAM68
Probe 3523-EPGO-429
Liquid Head Liquid Values 5200 MHz: eps' :34.16 sigma ; 4,42

Head Liquid Values 5400 MHz: eps’ :33.63 sigma : 4.64
Head Liquid Values S600 MHz: eps' 133.12 sigma - 4.87
Head Ligquid Values 800 MHz eps' :32.57 sigma @ 5.12
Distance between dipole wavegwuide and liquid (0 mm

Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution de=Imm/dy=im/dz=2mm
S r 5200 MHz
l-requenc) 5400 MHz
5600 MHz
S800 MHz
Input power 20 dBm
Liquid Temperature 20 +/-1°C
Lab Temperature 20 +/-1°C
Lab Hummdity 30-70 %
Frequency 1 g SAR (W/kg) 10 g SAR (W/kg)
(MHz)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
5200 16.26 162.59 159.00 562 56.21 56.90
5400 15.08 159 81 166.40 5.50 55.00 58.43
5600 17.91 179.15 173 .80 6.10 61.01 59.97
5800 18.22 182.20 181.20 6.13 61.32 61.50
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SAR MEASUREMENT PLOTS (@ 5400 Mz
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / . Current Next Calibration
: Identification No. ,
Description Model Calibration Date Date
Validated. Nocal Validated. No cal|
SAM Phantom MVG SN 13/09 SAM68 equired. Fequired.
lcomMosAR Test Bench Version 3 NA VallQated. No cal \alidated. No cal
required. required.
Network Analyzer R°hde;{,§°"w“ 100203 0872021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 2V-2236 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 1172022 1172025
Reference Probe MVG 3623-EPGO-431 1172023 11/2024
Multim eter Keithley 2000 4013982 0212023 02/20286
Signal Generator | RoNde & Schwarz 106589 0312022 0312025
: & 7 Characterized prior to|Characterized prior to
Anpiiier MVG MODU-023-c-0002 test. No cal required. |test. Mo cal required.
Power Meter NIUSB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 10/2025
L Characterized prior to|Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required
Temperature | HUmIdRY|  Testo 184 H1 44225320 06/2021 06/2024
nsor
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