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FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

April 12, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3892

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ¢ Unc

f(MHz)°© Permittivity (S/m)F ConvF X | ConvFY | ConvFZ | Alpha® (mm) (k=2)
600 42.7 0.88 10.43 10.43 10.43 0.10 1.25 +13.3%
750 41.9 0.89 10.26 10.26 10.26 0.48 0.80 +12.0%
900 41.5 0.97 9.95 9.95 9.95 0.36 0.91 +12.0%
1900 40.0 1.40 8.31 8.31 8.31 0.29 0.86 +12.0%
2450 39.2 1.80 7.66 7.66 7.66 0.33 0.90 +12.0%
2600 39.0 1.96 7.55 7.55 7.55 0.39 0.90 +12.0%
4400 36.9 3.84 6.08 6.08 6.08 0.40 1.60 +13.1%
4800 36.4 4.25 5.65 5.65 5.65 0.40 1.80 +13.1%

¢ Frequency validity above 300 MHz of + 100 MHz onl
uncertainty is the RSS of the ConvF uncertain

ly applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
ty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity

below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at

6 MHz is 4-9 MHz, and ConvF assessed at 1
F At frequencies below 3 GHz, the validity of

3 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to + 110 MHz.
tissue parameters (s and ) can be relaxed to + 10% if liquid compensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip

diameter from the boundary.

Certificate No: EX3-3892_Apr22
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APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

SAR Reference Dipole Calibration Report

Ref: ACR.343.6.21.BES.A

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: SN 49/21 DIP 0G750-635

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

Calibration date: 12/09/21
oWy, cofrac

B
AN
e ETATONNAGE

Accreditations #2-6789 and #2-6814
Scope available on www .cofrac.fr

The use of the Cofrac brand and the accreditation references is prohibited from any reproduction.

Summary:

This 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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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.343.621.BES.A

7.1 HEAD LIQUID MEASUREMENT

Fre:ﬂui ney Relative permittivity (/) Conductivity (o) S/m
required measured required measured
300 45310 % 0.87 £10 %
450 43.5+10% 0.87 £10 %
750 41910 % 41.0 0.89 %10 % 0.82
835 41.5+10 % 0.90 +10 %
900 41.5£10 % 0.97 £10 %
1450 40.5+10 % 1.20£10 %
1500 40.4+10 % 1.23+10%
1640 40.2+10 % 1.31+10%
1750 40.1+10 % 13710 %
1800 40.0+10 % 1.40+£10 %
1900 40.0+10 % 1.40 £10 %
1950 40.0+10 % 1.40£10 %
2000 40.0+10 % 1.40£10%
2100 39.8+10 % 1.49+10 %
2300 39.5+10 % 1.67 +10 %
2450 39.21£10% 1.80+£10 %
2600 39.0+10 % 1.96 +10 %
3000 38.5+10 % 2.40£10 %
3300 38.2+10 % 2.71+10%
3500 37.9410 % 291110%
3700 37.7+10% 312+10%
3900 37.5+10 % 3.32+10%
4200 37.1+10% 3.63+10%
4600 36.7+10 % 4.04 +10 %
4900 36.3+10% 4.35+10 %

7.2 SAR MEASUREMENT RESULT 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 I W forward power. In
bracket, the measured SAR is given with the used input power.
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.343.6.21. BES.A

Software OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 41/18 EPGO333

Liquid Head Liquid Values: eps’ : 41.0 sigma : 0.82

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 750 MHz

Input power 20 dBm

Liquid Temperature 20+/-1°C

Lab Temperature 20 +/-1°C

Lab Humidity 30-70 %

F'e&”::cv 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 4.58 3.06
750 8.49 8.90 (0.89) 5.55 5.83 (0.58)
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 38.4 20.1
1900 39.7 20.5
1950 40.5 20.9
2000 41.1 21.1
2100 43.6 219
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3300 - 2
3500 67.1 25
3700 67.4 24.2
3900 - ~
4200 = =
4600 = 2
4900 - =
Page: 9/11
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SAR Reference Dipole Calibration Report

Ref: ACR.84.3.20.MVGB.A

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 448

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

Calibration date: 03/23/2020
cofrac
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ETALONNAGE

Accreditations #2-6789 and #2-6814
Scope available on www.cofrac.fr

Summary:

This document presents the method and results from an accredited SAR reference dipole 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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SAR REFERENCE DIPOLE CALIBRATION REPORT

(4]
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR.84.3.20. MVGB.A

3000 41.5 +1 %. 25.0 £1 %. 3.6 £1 %.
3500 37.0£1 %. 26.4 £1 %. 3.6 £1 %.
3700 34.7+1 %. 26.4 £1 %. 3.6 £1 %.

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEI/IEC 62209 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.

7.1 MEASUREMENT CONDITION

Software OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 41/18 EPGO333

Liquid Head Liquid Values: eps’ : 40.0 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
Liquid Temperature 20 +/-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-80 %
7.2 HEAD LIQUID MEASUREMENT
Fre:/]t:azncy Relative permittivity (&) Conductivity (o) S/m
required measured required measured
300 45.3+10 % 0.87 10 %
450 43.5+10 % 0.87 £10 %
750 41.9£10 % 0.89 £10 %
835 41.5+10% 40.0 0.90 10 % 0.90
900 41.5+10 % 0.97 10 %
1450 40.5+10 % 1.20+10%
1500 40.4 £10 % 1.23+10%
1640 40.2+10 % 1.31+10%
1750 40.1+10 % 1.37+10%
1800 40.0 10 % 1.40 £10 %
1900 40.0 10 % 140110 %
1950 40.0+10 % 1.40£10 %
2000 40.0 +10 % 1.40£10 %
2100 39.8 +10 % 1.49+10 %
Page: 7/10
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SAR Reference Dipole Calibration Report

Ref : ACR.352.4.20.MVGB.A

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE
FREQUENCY: 1800 MHZ

SERIAL NO.: SN 2D075

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

Calibration date: 1../17/20
\“l"m cofrac

“ /, /ulnl\“ Z

ETALONNAGE

’ ’wz\

Accreditations #2-6789 and #2-6814
Scope available on www.cofrac.fr

Summary:

This 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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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR3524.20.MVGE.A

7.1 HEAD LIQUID MEASUREMENT

F'E:ﬂ":z““' Relative permittivity (&,’) Conductivity (o} S/m
required measured required measured
300 453 £10 % 0.87 +10%
450 435 +10% 0.87 +10%
750 41.9+10 % 0.89+10%
835 41.5+10 % 0.90 £10 %
400 41.5 +10 % 0.97 +10%
1450 40.5 £10 % 1.20+10%
1500 40.4 £10 % 1.23+10%
1640 40.2 £10 % 1.31+10%
1750 40.1 £10 % 1.37 210 %
1800 40.0 £10 % 43.7 1.40+10% 1.34
1900 40.0 £10 % 1.40 £10%
1950 40.0 £10 % 1.40£10 %
2000 40.0 £10 % 1.40£10 %
2100 39.8+10% 1.49+10%
2300 395 +10 % 1.67+10%
2450 39.2 +10% 1.80 10 %
2600 39.0 +10 % 196 +10%
3000 38.5 +10 % 2.40 £10 %
3300 38.2+10% 2.71£10%
3500 379 +10% 2.91+10%
3700 37.7 +10% 3.12 +10%
3900 37.5+10% 3.32+10%
4200 37.1+10% 3.63 +10%
4600 36.7 +10 % 4.04 £10%
4900 36.3+10% 4.35+10%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEI/IEC 62209 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 DIFOLE CALIBRATION REFORT

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR332.4.20MVGE.A

Software OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 41/18 EPGO333

Liquid Head Liquid Values: eps’ : 43.7 sigma : 1.34

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=Bmm/dy=8mm

Zoon Scan Resolution

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

Frequency 1800 MHz
Input power 20 dBm
Ligquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
Fre:ﬂ";"w 12 SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 458 3.06
730 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 384 39.44 (3.94) 20.1 20.87 (2.09)
1900 39.7 20.5
1950 40.5 20.9
2000 411 21.1
2100 43.6 219
2300 48.7 233
2450 52.4 24
2600 553 246
3000 63.8 25.7
3300 -
3500 67.1 25
3700 67.4 24.2
3900 -
4200 -
4600 -
4900 =
Page: %11
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This document shall not be reproduced, except in full or in part, withowt the written approval of MVG. The information contained herein is to be used
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SAR Reference Dipole Calibration Report

Ref : ACR.84.5.20.MVGB.A

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 511

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

Calibration date: 03/23/2020
e, cofrac

AN
RZAMS
ETALONNAGE
Accreditations #2-6789 and #2-6814
Scope available on www.cofrac.fr

Summary:

This document presents the method and results from an accredited SAR reference dipole 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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SAR REFERENCE DIPOLE CALIBRATION REPORT

(4]
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR.84.520.MVGB.A

3000 41.5+1%. 25.0 1 %. 3.6 £1 %.
3500 37.0%1 %. 26.4 £1 %. 3.6+1%.
3700 34.7+1 %. 26.4 £1 %. 3.6+1%.

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEI/IEC 62209 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.

7.1 MEASUREMENT CONDITION

Software OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 41/18 EPGO333

Liquid Head Liquid Values: eps’ : 38.5 sigma : 1.45

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
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-80 %

7.2 HEAD LIQUID MEASUREMENT

Fre&l:{ezncy Relative permittivity (&) Conductivity (o) S/m
required measured required measured
300 453 £10% 0.87 +10 %
450 435+10% 0.87 +10 %
750 41.9£10 % 0.89+10 %
835 41.5+10% 0.90 +10 %
900 415110% 0.97 +10 %
1450 40.5+10 % 1.20£10 %
1500 40.4+10 % 1.23+10%
1640 40.2+10 % 1.31+10%
1750 40.1+10 % 1.37+10%
1800 40.0£10 % 1.40+10 %
1900 40.0+10 % 385 1.40£10 % 1.45
1950 40.0 £10 % 1.40 +10 %
2000 40.0 +10 % 1.40 +10 %
2100 39.8+10% 1.49+10 %

Page: 7/10
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SAR Reference Dipole Calibration Report

Ref: ACR.84.6.20.MVGB.A

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 758

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

Calibration date: 03/23/2020
oo, cofrac
e e

'y,
N

>>§i<<

),

o
Ll
KON

o

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scope available on www.cofrac.fr

Summary:

This document presents the method and results from an accredited SAR reference dipole 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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SAR REFERENCE DIPOLE CALIBRATION REPORT

(4]
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR.84.6.20. MVGB.A

3000 41.5 +1 %. 25.0 £1 %. 3.6 1 %.
3500 37.0£1 %. 26.4 £1 %. 3.6+1%.
3700 34.7+1 %. 26.4 +1 %. 3.6 %1 %.

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 62209 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.

7.1 MEASUREMENT CONDITION

Software OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 41/18 EPGO333

Liquid Head Liquid Values: eps’ : 37.5 sigma : 1.80
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 2450 MHz

Input power 20 dBm

Liquid Temperature 20+/-1°C

Lab Temperature 20+/~1°C

Lab Humidity 30-80 %

7.2 HEAD LIQUID MEASUREMENT

Fre:/lt:'ezncy Relative permittivity (&) Conductivity (o) S/m
required measured required measured
300 453 +10% 0.87 +10 %
450 43.5+10 % 0.87+10 %
750 41.9+10 % 0.89 +10 %
835 41.5+10% 0.90 £10 %
900 41.5+10% 0.97 +10 %
1450 40.5£10 % 1.20+10 %
1500 40.4+10 % 1.23+10%
1640 40.2£10 % 1.314+10%
1750 40.1+10% 1.37+10%
1800 40.0+£10 % 1.40+10 %
1900 40.0 10 % 1.40£10 %
1950 40.0£10 % 1.40+10 %
2000 40.0£10 % 1.40£10 %
2100 39.8+10 % 1.49 £10 %
Page: 7/10
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SAR REFERENCE DIPOLE CALIBRATION REPORT

(4]
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR.84.6.20.MVGB.A

2300 39.5+10 % 1.67+10%
2450 39.2+10 % 375 1.80+10 % 1.80
2600 39.0+10 % 1.96 £10 %
3000 38.5+10 % 2.40£10 %
3500 37.9+10 % 2.91+10%

7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEI/IEC 62209 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.

F’e&ﬁ"w 1.g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 4.58 3.06
750 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19:3
1800 38.4 20.1
1900 39.7 20.5
1950 40.5 20.9
2000 41.1 211
2100 43.6 219
2300 48.7 233
2450 52.4 55.34 (5.53) 24 24.43 (2.44)
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
Page: 8/10
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