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DASYS5 Validation Report for Head TSL
Date: 11.03.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1012

Communication System: UID 0 - CW; Frequency: 13 MHz
Medium parameters used: f = 13 MHz; 6 = 0.72 S/m; & = 53.8; p = 1000 kg/m?

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
o Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 30.12.2020

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn654; Calibrated: 26.06.2020

o Phantom: ELI v4.0; Type: QDOVAOQ01BB; Serial: TP:1003
¢ DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 30.71 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.549 W/kg; SAR(10 g) = 0.337 W/kg
Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 30mm)

Ratio of SAR at M2 to SAR at M1 =78.3%
Maximum value of SAR (measured) = 0.789 W/kg

dB

0dB =0.789 W/kg =-1.03 dBW/kg

Certificate No: CLA13-1012_Mar21 Page 5 of 6

63 (84)
Copyright © Verkotan Document ID:FCC SAR report AINA Kepler ID4974 01062023.docx



Verkotan

Impedance Measurement Plot for Head TSL
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Certificate No: CLA13-1012_Mar21 Page 6 of 6
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SAR Reference Dipole Calibration Report

Ref: ACR.343.6.21.BES.A

(4]
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

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
oo, cofrac
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)

W\

)

l’/"/r i
fiy ETALONNAGE

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

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

Summary:

national metrology institutions.

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

Page: 1/11
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Name Function Date Signature
Prepared by : Jérome Luc Technical Manager 12/9/2021 ;%/
Checked by : Jérome Luc Technical Manager 12/9/2021 ﬁ
Approved by : Yann Toutain Laboratory Director 12/9/2021 W 7@5!’/74(\/ 1/
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Customer Name
Distribution : Verkotan Ltd.
Issue Name Date Modifications
A Jérome Luc 12/9/2021 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.343.621.BES.A

7.1 HEAD LIQUID MEASUREMENT

Fre’?/‘ulz ney Relative permittivity (e,") 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% 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% 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 % 149410 %
2300 39.5+10% 1.67+10%
2450 39.2110% 1.80 +10 %
2600 39.0+10 % 1.96 £10 %
3000 38.5110% 2.40£10 %
3300 38.2+10% 2.71410%
3500 37.9%10 % 291+10%
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 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Page: 8/11
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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 %
e 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) 555 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 40.5 209
2000 411 21.1
2100 43.6 219
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 257
3300 - -
3500 67.1 25
3700 67.4 24.2
3900 - -
4200 % 5
4600 - -
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
Technopole Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 03/23/2020
i, 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).

Copyright © Verkotan

69 (84)

Document ID:FCC SAR report AINA Kepler ID4974 01062023.docx

Ly
S,

0

'Y
\\‘\\\

L

M
%

3

2 NN
Il W



Verkota

n

SAR REFERENCE DIPOLE CALIBRATION REPORT

(4]
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Ref: ACR.84.3.20 MVGB.A
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Prepared by : Jérdme LUC Technical Manager | 3/24/2020 {'f
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Customer Name
Distribution : Verkotan Ltd.
Issue Name Date Modifications
A Jérome LUC 3/24/2020 Initial release
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.84.3.20 MVGB.A
3000 41.5 +1%. 25.0 41 %. 3.6+1%.
3500 37.041 % 26.4 £1 %. 3.6 1 %.
3700 34.741 %. 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:/::‘lezncy Relative permittivity (&) Conductivity (o) S/m
required measured required measured
300 453110 % 0.87 £10 %
450 43.5+10 % 0.87 £10 %
750 419+10% 0.89+10 %
835 41510 % 40.0 0.90 £10 % 0.90
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 % 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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Ref: ACR.84.320. MVGB.A

2300 39.5+10 % 1.67+10%
2450 39.2+10% 1.80+10 %
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.

et 18 SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 194
450 4.58 3.06
750 8.49 555
835 9.56 9.38 (0.94) 6.22 5.94 (0.59)
900 109 6.99
1450 29 16
1500 305 16.8
1640 34.2 18.4
1750 36.4 193
1800 384 20.1
1900 39.7 20.5
1950 40.5 20.9
2000 41.1 21.1
2100 43.6 219
2300 48.7 23.3
2450 52.4 24
2600 553 246
3000 63.8 25.7
3500 67.1 25
Page: 8/10
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SAR Reference Dipole Calibration Report

Ref: ACR.352.4.20MVGB.A

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
SAR REFERENCE DIPOLE
FREQUENCY: 1800 MHZ
SERIAL NO.: SN 2D075

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

Calibration date: 12/17/20
arre,  cofrac

FTAI MR AGE

Accredilaticns #2567 59 end #1-6514
Soome available on www.cofme

Copyright © Verkotan

Surrrary:

This document presents the method and resulis from an socredited SAR reference dipole calibration
performed in MVG osing the COMOSAR st bench.  All calibration mesults are traceable o
national meorology instutions.
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mvGg SAK HEFERENCE DIPOLE CALIBRATION REPORT fef ACRISLATMVGEA

7.1 HEAD LIQUID MEASUREMENT

Fr'x:{"“ Relative permittivity [£,] Conductivity |o) S/m
reguired irsasured required rneasured
100 45.3+10% Q8T +10%
450 435+10% 08T +10%
750 413410% 089 £10%
g5 415210% 080 £10%
%00 415:10% 087 £10%
1450] 205 £10% 120 £10%
1500 0.4:10% 123 +10%
1640 02:10% 131 +10%
1750 40,1 $10% 137 +10%
1800 20.0£10% 437 140 +10% 134
1900 000% 140 $10%
1950 20.0+10% 1,40 +10%
2000 20.0+10% 140 +10%
2100 9B 10 % 149 £10%
2300 39510 % 167 £10%
2250 39,2 £10% 1B0 +10%
2600 /D 210% 196 +10%
3000 IB5HI0% 2.40 £10%
3300 B0 H 271 H10%
3500 790K 291 H10%
3700 77210 % 312 410%
3900 75510 % 332410%
4200 371110 % 363 £10%
4600 16,7410 % 204 $10%
4500 6310 % 235 410%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE 5td. 1528 and CEVIEC 62209 standards state that the system validalion measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR valoes are normalized to | W forward power. In
bracket, the measured SAR is given with the used input power.

Fage: 811
T'emphmie. HHAN Y YAV ISSUE_SAN Keference Dipole vli
This docrsment shall nof e reproduces. scep r i pard, wilhout the wrilten approwl of MY G The informetion contamned Rerein frin be uved
onty frar the prpose for wiick i v cubmted and 15 et b be released i whale or per withour writien approvel af MY
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SAR REFERENCE DIPOLE CALIBRATION REPORT BEE AN VAo A
Softwam OPENSAR V5
Phantom SN 1308 SAMGE
Privhe SN 4118 EPGO333
Liguid Head Liguid Valees: eps’ 1 43.7 sigma : 134
Distance benween dipole cenier and liquid 1000 mum
Az scan resolution dx=Emm.dy =8mm
Zoon Scan Resolution d=Emm,/dy =Emmdz=3mm
Froquency 1800 MHz
Inpul power 20 dBm
Ligusd Temperidune L
Lab Temperutun: e !
Lab Humidity I0-TO %
Fregue
e o 1 SAR (W/kg/W) 10 & SAR (W/kg/W)
required measured reguired measured
300 2.85 134
450 458 .06
750 B.45 555
E35 .56 6.22
00 IR 699
1453 29 16
1500 N5 168
1640 4.2 154
1750 ied 19.3
1800 B4 13,44 (3.04| 0.1 20.BT (2.09)
1900 20T 205
1950 205 0.8
2000 411 21.1
2100 416 218
2300 487 233
2450 524 24
2600 55.3 246
3000 63E 57
3300 =
3500 a7.1 15
700 a7.4 242
3900
4200 2 =
4500 - -
4500 - -
Page: Wi
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SAR Reference Dipole Calibration Report

Ref: ACR.84.5.20.MVGB.A
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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
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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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Ref: ACR.84.520.MVGB.A

3000 41.5+1 %. 25.0 £1 %. 3.6 11 %.
3500 37.0£1 %. 26.4 £1 %. 3.6+1%.
3700 34,711 %. 26.4 1 %. 3.61%.

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 V35

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&t;‘ezncy Relative permittivity (&) Conductivity (o) S/m
required measured required measured
300 45310 % 0.87 10 %
450 43.5+10 % 0.87+10%
750 419%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 % 123+10%
1640 40.2+10 % 131+10%
1750 40.1+10 % 1.37+10%
1800 40.0£10 % 14010 %
1900 40.0 £10 % 38.5 14010 % 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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2300 39.5+10 % 1.67+10%
2450 39.2+10% 1.80+10 %
2600 39.0+10% 1.96 +10 %
3000 385:10% 24010 %
3500 37.9+10% 291+10%

7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEVIEC 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:/l‘:fz"‘y 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 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 36.4 193
1800 384 20.1
1900 39.7 37.10(3.71) 20.5 19.14 (1.91)
1950 40.5 20.9
2000 41.1 211
2100 43.6 21.9
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
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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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3000 415 +1%. 25.0 £1 %. 3.6+1%.
3500 37.0+1%. 26.4 1 %. 3.641%.
3700 34,741 %. 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
F"’&“Hez““ 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% 1.31+10%
1750 40.1+10 % 1.37+10%
1800 40.0 £10 % 1.40+10 %
1900 40.0 £10 % 140110 %
1950 40.0 £10 % 140110 %
2000 40.0 £10 % 1.40+10 %
2100 39.8+10 % 1.49+10 %
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2300 39.5+10 % 1.67 10 %
2450 39.2+10% 37.5 1.80 +10 % 1.80
2600 39.0+10 % 1.96 +10 %
3000 38.5+10 % 2.40£10 %
3500 37.9+10% 291£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:/l‘:*:‘y 1g 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 36.4 193
1800 38.4 20.1
1900 39.7 20.5
1950 40.5 20.9
2000 41.1 211
2100 43.6 21.9
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
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