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53 BSENSITIVITY IN LIQUID

Liquid Frequency ConvF
(MHz +/-
100MHZ)
HLo600 600 1.62
HL750 750 1.65
HLS850 835 1.66
HL900 900 1.77
HL1500 1500 2.09
HL1750 1750 2.09
HI.1800 1800 2.05
HL 1900 1900 2.05
HL 2000 2000 2.41
HL2100 2100 2.36
HIL2300 2300 2.55
HIL2450 2450 2.38
HI.2600 2600 2.35
HL3300 3300 2.04
HL3500 3500 1.98
HL3700 3700 2.11
HIL3900 3900 2.54
HL4200 4200 2.22
HIL4600 4600 2.40
HLA4900 4900 2.33
HL5200 5200 2.30
HL 5400 5400 2.30
HL 5600 5600 2.29
HIL5800 5800 2.27

LOWER DETECTION LIMIT: 8mW/kg
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54 ISOTROPY
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
CALIPROBE Test : Validated. No cal Malidated. No cal
Version 2 NA . .
Bench Fequired. required.
Network Analyzer | Rohde & Schwarz 100203 08/2024 08/2027
Network Analyzer Agilent 8753ES MY40003210 10/2021 10/2024
Network Analyzer — Rohde & Schwarz
Calibration kit ZV-7235 101223 0812024 0872027
eEprors Analyzer= HP 85033D 3423A08186 06/2021 06/2027
Calibration kit
Multimeter Keithley 2000 1160271 02/2024 0272027
Signal Generator R°hdeS&M‘°é°hwarz 106589 04/2024 04/2027
Kmpifier MVG MODU-023-C-0002 Characterized priar to |Characterized prior to
test. No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 06/2024 06/2027
Power Meter Rohde & Schwarz | gaoagoikg 112021 1112024
NRVD
Direetioral Coupler Krytar 158020 131467 Characterized prior to [Characterized prior to

test. Mo cal required.

test. No cal required.

Validated. No cal

Malidated. No cal

Waveguide MVG SN 32/16 WG4 _1 ; ;
required. required.
- - SN 32/16 Validated. No cal Malidated. Mo cal
Liguid transition NG WGLIQ_0G900_1 fequired. aiuitad,
Waveguide MVG SN 32/16 WG6_1 \.falid_ated. No cal \Ialic!ated. No cal
Fequired. required.
o i SN 32/16 Validated. No cal Malidated. No cal
Liquid:irarisiion MX® WGLIQ_1G500_1 fequired. required.
Waveguide MVG SN 32/16 WGS_1 Vallc!ated. No cal Valu:!ated. No cal
Fequired. required.
- " SN 32/16 Validated. No cal Validated. No cal
o e IV WGLIQ_1G800B_1 fequired. 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 Valld_ated. No cal Vallqated. No cal
Fequired. required.
. - SN 32/16 Validated. No cal Malidated. No cal
Hlauidfranshiton WS WGLIQ_3G500_1 fequired. Fequired.
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Waveguide

MVG

SN 32/16 WG12_1

Validated. No cal
Fequired.

Malidated. No cal
required.

Liquid transition

MV G

SN 32/16
WGLIQ_5G000_1

Validated. No cal
Fequired.

Malidated. No cal
required.

Temperature f Humidity
Sensor

Testo 184 H1

44225320

06/2024

06/2027
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GUANGDONG ASIA HONGKE TEST

TECHNOLOGY CO., LTD
NO.1/F,BUILDING B1, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY ,
FUHAIHAI STREET, BAO'AN DISTRICT,SHENZHEN,
GUANGDONG 518055, P.R.CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835MHZ
SERTAL NO.: SN 03/15 DIP0G835-347

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
wvrn, cofrae

e =
N
EARR

ETALONNAGE

Aceredirations 72-6789 and #2-6814
Scope availahle on woenw.cofrac.fr

The use of the Cofrac brand and the acoreditation references is prohibited from any reproduction,

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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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 532424 BES.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDBB65664 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 835 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID835

Serial 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/IEEE 62209-1528 and

FCC KDBB865664 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 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 ISO17025 calibration.

43 SAR REQUIREMENTS
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 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mm, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0.20 mm with respect to measurement conditions.

For the measurement in the range 300-450mm, the estimated expanded uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

5.2 S11 PARAMETER

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

53 BAR

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

The estimated expanded uncertainty (k=2) in calibration for the 1g and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions.
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6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required
- 161.00 +/- 2% - 89.80 +/- 2% - 3.60 +/-2%

6.2 511 PARAMETER

6.2.1 511 parameter in Head Liquid

Frequency, MHz

S11.dB

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
835 -42.84 -20 50.50+ 0.5
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 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 13/09 SAMé68

Probe 3523-EPGO-429

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/dy=8mm/dz=5mm

Frequency 835 MHz
Input power 20 dBm
Liguid 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
o 1W 1o 1W to 1W 1o 1W
835 MHz 0.94 9.40 9.56 0.63 6.28 6.22
\ ]
X
| . N
3
= Sii N,
::: i
238 [~
N : ST
% 112141122‘?&252}'&
Z {mm)
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model °| Calibration Date Date
SAM Phantom MVG SN 13/09 SAMG8 Vallqated. No cal Vallc!ated. No cal
required. Fequired.
COMOSAR Test Bench|  Version 3 NA peleted. Heal  lcated, M5 W
required. Fequired.
Network Analyzer R°hdezg(/fn°hwarz 100203 08/2021 08/2024
Netwaork Analyzer — Rohde & Schwarz
Calibration kit ZV-7235 b i ffetes
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | ronde & Sehwarz 106589 03/2022 03/2025
Amplifier MVG MODU-023-C-p002 | Characterized prior to|Characterized prior to
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
Directional Coupler |  Krytar 158020 131467 fham‘e”zec’ priorto(Gharactenzed prior fo
est. No cal required. [test. No cal required.
Temperature /Humidity| o4 484 11 44225320 06/2021 06/2024
Sensor
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MVYG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2300 MHZ
SERIAL NO.: SN 03/16DI1P2G300-358

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

Calibration date: 02/21/2024
cofrac
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i
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: ETALONNAGE

Accreditations #2-6789 ad #2-6514
Scope available on www.cofrac fi

The wse of tlwe Colrac brand and the acoreditation references is prohibited from any reproduction.

Sunmary:

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

national metrology institutions.

Page: 118



/// . \\\
A‘T Page 85 of 99 Report No.: AiTSZ-241203083FW1

SAR REFERENCE DMIPOLE CALIBRATION REPORT Ref : ACR$3.32.24 BES.A
Name Function Date Slenature

) ) ) 212212024 i |
FPrepared by : Pedro Ruiz Measurement Responsible / i ft-; 7
Checked & N . 2/22/2024

3 Jéréme Luc Technical Manager e
approved by A5 ﬁ
Authorized by Yann Toutain Labotatory Director | 2/27/2024 Yonn TOPAAY

Signature
Ya nn numeérique de

Yann Toutain ID

Toutain |D pate: 20240 27
08:57:39 +01'00"

Customer Name
SHENZHEN NTEK
TESTING
TECHNOLOGY
CO. LTD.

Pristribution :

fssue Name Daie Moditications
A 1 Pedro Ruiz 2/22/2024 Initial release

Page: 2/8

Termplate ACR.DDD.N YYMVGEISSUE_SAR Reference Dipole vl
This document shall not be reproduced, except in full or in part, without the written approval of MVG. The informalion contained herein is fo be ured
anly for the prpese e which i B subaitted and £ el fo be released in whole or part withont wiitten gpproval of MG



/7 . \\\
A‘T Page 86 of 99 Report No.: AiTSZ-241203083FW1

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref  ACE 5332 24 BES A
TABLE OF CONTENTS
I 5 1 4
2 IR BT TR coversmeseee oo ottt e B B DS S 4
3 Product DESCIIITION v ceersioarsiaeser seeesrs cesms earsrs ssans e seess eaness et seenera sessraseass eaners 4
31  General Informaticn 4
4 Measurement Method . 5
4.1 Mechanical Requirements i
4.2 811 parameter Requirements 5
4.3 SAR Requirements 2
5 Measurement Uncertaillby. ... 5
51  Mechanical dimensions 5
5.2 311 Parameter 3
53 SAR 3
6.1  Mechanical Dimensions &
6.2 311 parameter
63  SAR
T LASt OF BOUEPITIBIL oo e e e e 8

Poge: 38

Temyplate ACKDLN YY. W GH ISSTUE SAR Reference J’}l}’m}\“ wf
This dosrorters shall riof be reproduced, etcept 1 fidl op i past, witkout the writter approvad of MV, The infarmation oot ined herawe i3 to be wsed
ordy for the purnase far windh i is sdvreitted and is mol 1o be released we whde ar part withaut written approval of W PG,



T\

A‘T Page 87 of 99 Report No.: AiTSZ-241203083FW1

SAR REFERENCE DIPOLE CALIBRATION REFORT Ref: ACR 53.32. 24 BES.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EC/IEEE 62209-1528 and
FCC KDBEB65064 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 UNDER TEST

Device Under Test

Device Tvpe COMDOIAR 2300 MHz REFERENCE DIFOLE
Manmuatacturer MYVG

Model SIDZ300

Senal Number SN 03/16DIF2G300-358

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Walidation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and
FCC KDB8635664 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

41 MECHANICAL REOUIRFMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 DO1 standards specify the mechanical components
and dimensions of the validation dipoles, with the dimension’s frequency and phantomn shell
thickness dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore
the dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a
Z mm phantom shell thickness. A direct method i used with a [SO17025 calibrated caliper.

4.2 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -20 dB or
better. The 511 measurement shall be performed against a liquid filled flat phantorm. with the
phantom constructed as outlined in the fore mentioned standards. A direct method i1s used with a
network analyser and its calibration kit, both with a valid ISO17025 calibrabion.

43 SAR RECUIREMEMNTS

The [EC/AEEE 62209-1528 and FCC KEDBE65664 D1 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore-mentioned standards,

5 MEASUREMENT UNCERTAINTY

5.1 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mm, the estimated expanded uncertainty (k=2 in calibration
for the dimension measurement in mim 18 +/-0.20 mm with respect to measurement conditions.

For the measurement in the range 300-450mm. the estimated expanded uncertainty (=2} in
calibration for the dimension measurement in mm i3 +/-0.44 mm with respect to measurement
conditions.

52 511 PARAMETER

The estimated expanded wncertainty (k=2) mn calibralion for the 511 parameter in hnear 13 +/-0.08
with respect to measurement conditions.

53 BAR

The guidelines outhned in the TEC/IEEE 62200-1528 and FOC KDBE63664 DO1 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
Wik is +/-19% with respect to measurement conditions.
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6 CALIBRATION RESULTS

6.1 MECHANICAL DINMENSIONS

L mm h mm d mm
Measured Required MMeasured Required Measured Required
- 55.50 +-2% - 32.60 +-2% - 3.60 +/- 2%

62 511 PARAMETER

6.2.1 311 parameter in Head Ligud

Frequency, MHz
2230 2280 ZIT0 2700 230 230 2360 23TO0

Frequency (MHz) 511 parameter (dB) Requirement (dB) Impedance
2300 -31.09 =20 56.30) - 2.9
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 memntioned refurn 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 suwiface of the phantom.

6.3.1 BAR with Head Liquid
The TEC/IEEE 62209-1528 and FCC KDBBGS664 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 OFPENSAR VS

Phantom SN 1309 SAMGE

Probe 3523-EPG(-429

Lagud Head Liguid Values: eps' - 42.0 sigma : 1.80

Dhistance between dipole center and liquid

10,0 mm

Area scan resolution

do=Bmim/dv=8mim

Zoon Scan Resolution

dx=Smm/dy =5mm/ dz=5mm

Froquency 2300 MHz
[npuit power 20 dBmn
Liguid Temperature 20 +-1°C
Lah Temperatura 20 +-1°C
Lab Humidity 30-70 %
Frequency 1z SAR (W/kg 10z SAR (W/k
Measured | Measured Target Measured Measured Target
normalized | normalized normalized | normalized
o ITW to I'W to IW to IW
2300 MHz 5.06 50.63 48.70 2.35 2351 23.30
T L
I :
. - 0025
.EE -
- L
l:: E 400 \\
l!n Y
e 2
0:1-, Tt
D EREEEEREETFEEE
Z o)
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model ldentilication NO. | o+ i ssthon Date Date
SAM Phantarm VG SN 1200 SAMES 'u'alidlaled. Mo cal Valiqated. Mo cal
reguired. required.
COMOSAR Test Bench Version 3 A 'u'alidlaled. Mo cal \r‘aliqated. No call
reguired. required.
Network Analyger | "onae 2 Schwars 100203 08/2021 08/2024
Metwork Analyzer = | Rohde & Schwarz
Calibration kit 7V-z235 Wkasa taes RE
Calipers Mitutayo SM 0009732 11/2022 1142025
Reference Probe WG A523-EPGEO-428 11/2023 1142024
hultimeter Keithley 2000 4013982 02/2023 0212026
Signal Generator R"’"“;f;““‘“ 108589 032022 0342025
3 Characterized prior to |Characterized pricr to
Ampiler kv MR It DT test. Mo cal required. |test. No cal required.
Power Meter MI-USB 5680 170100013 062021 06/2024
Power Meter Keysight U2000A | SM: MY62340002 10¥2022 10/2025
_— Characterized prior to |Characterized prior to
Directional Coupler Krytar 158020 121487 test. Mo cal required. [test. Mo cal required.
T“”‘P“;“”’ [ Humidity|  Toct0 184 H1 44225320 062021 08/2024
ensor
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GUANGDONG ASIA HONGKE TEST

TECHNOLOGY CO., LTD
NO.V/F,BUILDING B1, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY ,
FUHAIHAI STREET, BAO'AN DISTRICT,SHENZHEN,
GUANGDONG 518055, P.R.CHINA

MVG COMOSAR REFERENCE DIPOLE

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

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
wvrn, cofrae

e =
N
EARR

ETALONNAGE

Aceredirations 72-6789 and #2-6814
Scope availahle on woenw.cofrac.fr

The use of the Cofrac brand and the acoreditation references is prohibited from any reproduction,

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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il e ) 202212024 e

S Jérdme Luc Technical Manager Q_%’?’

Authorized by: Yann Toutain Laboratory Director | 2/27/2024 Yo TOHAAR
Yann Signature

. numérique de
Toutain yawnToutainiD
Date:2024.02.27
D 08:58:12 +07°00"
Customer Name
N Shenzhen
Distribution : -e ©
Asia Hongke
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 KDBB65664 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 2600 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID2600

Serial 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 KDBB865664 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

41 MECHANICAL REQUIREMENTS

The IEC/AIEEE 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.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 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 ISO17025 calibration.

43 SAR REQUIREMENTS

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 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mm, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0.20 mm with respect to measurement conditions.

For the measurement in the range 300-450mm, the estimated expanded uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

52 811 PARAMETER

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

53 SAR

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

The estimated expanded uncertainty (k=2) in calibration for the 1g and 10g SAR measurement in
Wikg is +/-19% with respect to measurement conditions.

Page: 5/8
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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 Liquid

Frequency, MHz
2500 2520 2540 2560 2580 2600 2620 2640 2660 2680 2700
0+ .

S11.dB

Frequency (MHz) 511 parameter (dB) Requirement (dB) Impedance
2600 -25.57 -20 54.50 -3.21Q0
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 Liquid

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.
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Software OPENSAR VS

Phantom SN 13/09 SAMé68

Probe 3523-EPGO-429

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=5mm/dy=5mm/dz=5mm

Frequency 2600 MHz
Input power 20 dBm
Liguid Temperature 20+-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
Frequency 12 SAR (W/ 102 SAR (W/ko)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
o 1W 1o 1W to 1W 1o 1W
2600 MHz 5.42 54.16 55.30 2.49 24.85 24.60
h > :
|
| B
& 1D19-_\
-
N
2
042- )
10 12 14 16 18 20 22 24 26 28 30
Z {mm)
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7 LIST OF EQUIPMENT

Equipment Manufacturer / Identification No. Current Next Calibration
Description Model Calibration Date Date
Mahidated. No cal Mahdated Mo cal
SAM Phantom MVG SN 1300 SAM6s [0S et 1
ICOMOSAR Test Bench|  Version 3 NA Validated Nocal  |alidated  No cal
required required
Network Analycer [ RoP9e % Schoerz 100203 oar2021 08/2024
MNetwork Analyzer — | Rohde & Schwarz
Calbrafion kit NI 101223 o702 72025
Calipers Miutoyo SN 0009732 112022 112025
Reference Probe MVG 3523-EPGO-429 112023 1172024
Bultimeter Keithley 2000 4013982 02203 0272026
Signal Generstor | Rohde & Schwarz 106580 C2022 0372025
’ q Characterized prior to [Characterized prior bo
il e MODU-0Z3-C-0002 | oy o cal required |test. No cal required
Power Meter NI-USBE 5680 170100013 oa2021 D6/2024
Power Mater Keysight U2000A | SN: MYB2340000 102022 102025
R— Characterized prior to [Characterized prior to
Directional Coupler Krytar 158020 131467 b=t Mossd resniiest e, Moy vl rechivesh
Temperature /Humidly| ... 354 H1 4422530 D& D6/2024
Sensor
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