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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%
6.2 511 PARAMETER
6.2.1 511 parameter in Head Liquid
Frequency, MHz
740 1760 1780 1800 1820 1840 1860 1880 1900
40
50-
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1800 -24.53 -20 44.800 + 2.0j82
63 BAR

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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Ref 1 ACR.53.2624 BERLA

Software OPENSAR VS

Phantom SN 13/09 SAMé68

Probe 3523-EPGO-429

Liquid Head Liquid Values: eps’: 42.7 sigma : 1.36

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 1800 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
1800 MHz 3.71 37.06 38.40 2.00 20.01 20.10
\ -
|
| B
h‘ g 619-%
ne -
b Zamw
z -
] e N
.W 1.00 \\
057+, e |
10 12 14 16 18 20 22 2 28 30
Z fmm)
Page: 7/8
Templitle ACR.DDD.N.YY.MVGBISSUE_SAR Ref: Dipole vL

This dacumert shall not be repraduced, excepr in full ar in part, without the writen approval af MY G. The mjormation conteined herein is to be tsed
only forthe purpose for which it s submitted and is nt to be released w whole or part without written approval of MV G.



(1, . N
AIT

Page 153 of 188

Report

No.: AiTSZ-250409027FW1

SAR REFERENCE DIPOLE CALTBRATION REPORT

Ref: ACR.53.2624 BES A

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
SAM Phantom MVG 5 i sEpeg Pl Dewdl  elisated, ko el
required. required.
COMOSAR Test Bench Version 3 NA rainsteds Mt WHliBEeh e Gl
Fequired. Fequired.
Network Analyzer R°hdez&vfn°h""arz 100203 08/2021 08/2024
Network Analyzer — Rohde & Schwarz
Calibration kit ZV-7235 THiean = SRS
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MV G 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 022023 02/2026
Signal Generator R°hdeS&MSé°hwarz 106589 03/2022 03/2025
Amplifier MVG MODU-023-C-0002 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
. : Characterized prior to|Characterized prior to
Rt oAl AUpIER Hitarfonily Takeer test. No cal required. [test. No cal required.
Temperast“re I Humidity  Togto 184 H1 44225320 06/2021 06/2024
ensor
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SAR Reference Dipole Calibration Report

Ref : ACR.53.27.24. BIES. A

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: 1900MHZ
SERIAL NO.: SN 03/15 DIP1G900-350

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

Calibration date: 0%'/21/2024
it COTIFAC
SANA 7
:\\\\E_-«///";,
NN

KRR

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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Name Function Date Signature
; : 2/22/2024 v /]
Prepared by : Pedro Ruz Measurement Responsible ',‘— S /, .
Checked & o . 2/22/2024 -
I, Jérome Luc Technical Manager Q_%’?’
Authorized by: Yann Toutain Laboratory Director | 2/27/2024 Hown TR A
Signature
Yann numérique de
. Yann Toutain 1D
Toutain |D pate: 20240227
08:56:45 +01'00"
Customer Name
5w Shenzhen
Distribution : ]
Asia Hongke
Issue Name Date Modifications
A Pedro Ruiz 2/22/2024 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT REF : ACR53.27.24BES.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 1900 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID1900

Serial 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 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.
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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%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liquid

Frequency. MHz
1800 1820 1840 1860 1880 7900 1520 1940 1960 1980 2000
0.0-

S11.dB

Frequency (MHz) 511 parameter (dB) Requirement (dB) Impedance
1900 -23.28 -20 46.20 + 5.4Q
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’: 42.5 sigma : 1.39

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 1900 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
1900 MHz 397 39.69 39.70 2.09 20.92 20.50
\ [ ]
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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 SAMBS Valiqated. No cal Valic!ated. No cal
required. required.
COMOSAR Test Bench Version 3 NA validated Notezl  |welidated;  Ne. &dl
required. Fequired.
Network Analyzer R°hdeg{fﬂ°hwm 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: MY82340002 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 / Humidty) ooy 184 11 44225320 06/2021 06/2024
Sensor
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GUANGDONG ASTA 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: 2450MHZ,
SERIAL NO.: SN 03/15 DIP2G450-352

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

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

Calibration date: 0%'/21/2024
it COTIFAC
SANA 7
:\\\\E_-«///";,
NN

KRR

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.

Page: 1/8



(1, . N
AIT

Page 163 of 188 Report No.: AiTSZ-250409027FWA1

SAR REFERENCE DIPQLE CALIBRATION REPORT B BERTIIPAREE &
Name Function Date Signature
. ) 2/22/2024 v /]
Prepared by : Pedro Ruiz Measurement Responsible ',‘— e e
Checked & . . 20222024 e
ey Jérome Luc Technical Manager ;)%
Authorized by: Yann Toutain Laboratory Director | 2/27/2024 e TOLHAR
Signature
Ya nn numérique de
) Yann Toutain 1D
Toutain ID pate 2m4.0227
0857:39 +01'00"
Customer Name
. Shenzhen
Distribution : ]
Asia Hongke
Issue Name Date Modifications
A Pedro Ruiz 2/22/2024 Initial rel ease
Page: 2/8

Tewiplate ACR.DDD.N.YY.MVGBISSUE SAR Reference Dipole vL
This document shall not be reproshiced, except it fill or tn port, without the written appraval of MVG. The information contaimed herein is to be tised
orly forthe prpose for which it is subniitted and is rict to be released in whele or part without written approval of MV G,



R\
AIT Page 164 of 188 Report No.: AiTSZ-250409027FW1

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref 1 ACR 532924 BES.A

TABLE OF CONTENTS

1 IMTOAUOHOM. ..o e e 4
B Lo L i 4
3 Product DeSCIiPON .....coooiiiiiiiii i e s 4
3.1 General Information 4
A MeaSUreTrOntNICTHOM, . s v i sinussinusios st smamss s e s s s sxsse s Shggns s 5
4.1 Mechanical Requirements 5
42 511 parameter Requirements 5
43 SAR Requirements 5
5 Measurernent UNCErtainty o wmmmimmmmmsiies i 5
5.1 Mechanical dimensions 5
5.2 511 Parameter 5
53 SAR 5
G CalibratretiTRESTIES sy s s s s e i s i 6
6.1 Mechanical Dimensions 6
6.2 311 parameter 6
6.3 SAR 6

7  List of Equipment

Page: 3/8

Template ACR.DDD.N.YEMVGBISSUE SAR Reference Dipole vL
This dacumert shall not be repraduced, excepr in full ar in part, without the writen approval af MY G. The mjormation conteined herein is to be tsed
only forthe purpose for which it s submitted and is nt to be released w whole or part without written approval of MV G.



(1, . N
AIT

Page 165 of 188 Report No.: AiTSZ-250409027FWA1

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref 1 ACR 532924 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 2450 MHz REFERENCE DIPOLE
Manufacturer MVG

Model S1D2450

Serial 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 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.
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6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required
- 51.50 +/- 2% - 30.40 +/- 2% - 3.60 +/-2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liquid

Frequency, MHz
2400 2420 2440 2460 2480

S11.dB

Frequency (MHz) 511 parameter (dB) Requirement (dB) Impedance
2450 -29.27 -20 53.600 +0.1Q
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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SAR REFERENCE DIPOLE CALIBRATION REPORT

Software OPENSAR VS

Phantom SN 13/09 SAMé68

Probe 3523-EPGO-429

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

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Report No.: AiTSZ-250409027FWA1

Ref 1 ACR 532924 BERLA

Frequency 2450 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
2450 MHz 5.00 50.05 52.40 2.38 23.80 24.00
\ n
" -
1 | B8
N =
L \
- N
-
\'h...,_.__-_-
0.45-, — ]
o 10 12 14 16 18 20 22 2 28 30
Z fmm)
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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 SAMBS Valiqated. No cal Valic!ated. No cal
required. required.
COMOSAR Test Bench Version 3 NA validated Notezl  |welidated;  Ne. &dl
required. Fequired.
Network Analyzer R°hdeg{fﬂ°hwm 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: MY82340002 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 / Humidty) ooy 184 11 44225320 06/2021 06/2024
Sensor
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SAR Reference Dipole Calibration Report

Ref : ACR.53.30.24.BES. A

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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Name Function Date Signature
. . 202212024 v [

Prepared by : Pedro Ruiz Measurement Responsible ',‘— Larctax /3 ’

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
Page: 2/8

Temiplaic ACR.DDD.N.YY.MVGBISSUE SAR Reference Dipole vi
This docisnent shall nat be reproduced, except in fuli ar in part, withols the written appraval of MVG. The infarmation contaumed herein is to be tised
only forithe prmpose for which it is submitied and 15 rict to be released in whole or part without writtern approval of MV G,



R\
AIT Page 172 of 188 Report No.: AiTSZ-250409027FW1

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref 1 ACR 533024 BES.A

TABLE OF CONTENTS

1 IMTOAUOHOM. ..o e e 4
B Lo L i 4
3 Product DeSCIiPON .....coooiiiiiiiii i e s 4
3.1 General Information 4
A MeaSUreTrOntNICTHOM, . s v i sinussinusios st smamss s e s s s sxsse s Shggns s 5
4.1 Mechanical Requirements 5
42 511 parameter Requirements 5
43 SAR Requirements 5
5 Measurernent UNCErtainty o wmmmimmmmmsiies i 5
5.1 Mechanical dimensions 5
5.2 511 Parameter 5
53 SAR 5
G CalibratretiTRESTIES sy s s s s e i s i 6
6.1 Mechanical Dimensions 6
6.2 311 parameter 6
6.3 SAR 6

7  List of Equipment

Page: 3/8

Template ACR.DDD.N.YEMVGBISSUE SAR Reference Dipole vL
This dacumert shall not be repraduced, excepr in full ar in part, without the writen approval af MY G. The mjormation conteined herein is to be tsed
only forthe purpose for which it s submitted and is nt to be released w whole or part without written approval of MV G.



///_\\\

A‘T Page 173 of 188 Report No.: AiTSZ-250409027FWA1

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref 1 ACR 533024 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 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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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref 1 ACR 533024 BES.A

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.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref 1 ACR 533024 BES.A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

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

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head 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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Ref 1 ACR 533024 BERA

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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SAR REFERENCE DIFOLE CALIERATION REFORT

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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SAR Reference Waveguide Calibration Report

Ref': ACR.53.31.24 BES.A

GUANGDONG ASIA HONGKE TEST

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

FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 13/14 WGA33

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
oo, cofrac

=
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LS
I

ETALONNAGE

Accreditations #2-0789 and #2-6814
Scope available on www.cofrac.fr

The use of the Cofrac brand and the accrediiation references Is ETOhlbl[ed from ﬂl’l!’ re[zroducllun.

Summary:

This document presents the method and results from an accredited SAR refersnce 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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