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Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client  Sporton Certificate No: D750V3-1107_Jun22
CALIBRATION CERTIFICATE I
Object D750V3 - SN:1107

Calibration procedure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: June 22, 2022

This calibration cerificate documents the traceability to national standards, which realize tha physical units of measurements (Sl).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environmant temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D & Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SM: 104778 04-Apr-22 (Mo. 217-03525/03524) Apr-23

Power sensor NAP-Z21 SM: 103244 04-Apr-22 (Mo. 217-03524) Apr-23

Power sensor NRP-Z91 SM: 103245 04-Apr-22 (No. 217-03525) Apr-23

Referance 20 dB Altenuator SM: BHI9394 (20k) 4-Apr-22 (Mo, 217-03527) Apr-23

Type-N mismatch combination SM: 310982 / DB32T 04-Apr-22 (No. 217-03528) Apr-23

Referance Probe EX30DV4 SN: 7349 31-Dec-21 (No. EX3-7348_Dec21) Dec-22

DAE4 SN: 601 02-May-22 (Mo. DAE4-601_May22) May-23

Secondary Slandards D # Check Date (in house) Scheduled Check

Power meter E44198 SM: GB3g512475 30-0¢t-14 (in house check Oct-20) In house check: Oct-22

Fower sensor HP 84814 SM: UsS3T292783 07-Oct-15 {in house check Oct-20) In house check: Ocl-22

Power sensor HP 84814 SM: MY41093315 07-0ct-15 {in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB3584 | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
MName Fungtion Signature

Calibrated by: Michael Webar Laboratory Technician

Approved by: Sven Kihn Technical Manager

&

Issued: June 24, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuilt.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D750V3-1107_Jun22 Page 2 of 6
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Appendix C

Measurement Conditions

DASY system configuration, as far as not given on page 1.

Report No.:FA4D0637

DASY Version DASYS2 VE2.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.89 mho/m

Measured Head TSL parameters {220+ 0.2)°C 406 +6 % 0.89 mho/m £ 8 %

Head TSL temperature change during test =0.5°C - e
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.15 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.54 Wikg £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.40 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.57 Wikg £ 16.5 % (k=2)

Certificate No: D750V3-1107_Jun22
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Appendix C

Report No.:FA4D0637

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 551 0Q-06|0

Return Loss -26.2dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.031 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: DY50V3-1107_Jun22
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Appendix C Report No.:FA4D0637

DASYS5 Validation Report for Head TSL

Date: 22.06.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1107

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: =750 MHz; ¢ = 0.89 S/m: & = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
 Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 31.12.2021

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 02.05.2022

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.31 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(I g) = 2.15 W/kg; SAR(10 g) = 1.4 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (= 15 mm)

Ratio of SAR at M2 to SAR at M1 = 64.9%

Maximum value of SAR (measured) = 2.90 W/kg

-2.40
-4.80
-7.20

-9.60

-12.00

0 dB = 2.90 W/kg = 4.62 dBW/kg

Certificate No: D750V3-1107_Jun22 Page 5 of &
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Appendix C Report No.:FA4D0637

Impedance Measurement Plot for Head TSL

File ‘iew Channel Sweep Calibration Trace Scale Marker System Window Help

S — = — — ‘

371 7B pF -570.78 m)
'ﬁl} Qooooo MHz 48,837 mul

Ch1Avg= 20
Chi: Stant 550.000 MHz — Stop 250,000 bz

Ch1&uvg= 20
Chi: Start S50.000 MHz ——

Stop 950,000 MHz

Status  CHT: §11 C*1-Poit HLovg=20 Delay LCL
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Appendix C

SPORTON LAB.

Report No.:FA4D0637

D750V3, serial no. 1107 Extended Dipole Calibrations

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Justification of the extended calibration>

D750V3 — serial no. 1107

750MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
06.22.2022
-26.225 55.101 -0.57078
(Cal. Report)
06.21.2023
-27.043 3.12 55.002 -0.099 1.8842 2.45498
(extended)
06.20.2024
-27.838 6.15 53.437 -1.664 -1.4792 -0.90842
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.:FA4D0637

SFORTON LAB.

<Dipole Verification Data> - D750 V3, serial no. 1107(Data of Measurement : 06.21.2023)
750MHz - Head

1 Log Mag 10.00dB/ Ref 0.000de [F1]
0

750.00000 MHz -27.043 dB

-40.00

[1 Start 550 MHz [FBIY 70 kHz Stop 950 MHz

730.00000 MHz 55.002 © 1.8842

[1 'start 550 MHz IFBWY 70 kHz Stop 950 MHz [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

Report No.:FA4D0637

<Dipole Verification Data> - D750 V3, serial no. 1107 (Data of Measurement : 06.20.2024)
750MHz - Head

PH@ S11 Log Mag 10.00de/ Ref 0.000d8 [F1]

>1 750.00000 MHz -27.838 dB

1 Start 550 MHz IFBW 70 kHz Stop 950 MHz [

P S11 Smith (R+jX) Scale 1.000U [F1 Del]

>1  750.00000 MHz 53.437 Q -1.4792 0 143:46 pF

1 Start 550 MHz IFBW 70 kHz Stop 950 MHz [@H
—

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.:FA4D0637

Calibration Laboratory of S, g Schweizerischer Kalibrierdienst

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland i,’£ﬁ~ 03‘ 5 Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client Sporton Certificate No: D835V2-4d167_Nov22/2

|CAL|BRATIDN CERTIFICATE (FIEElacEment of No: D835V2-4d167_Nov22)

Object

DB35V2 - SN:4d167

Callbration procedura(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: November 24, 2022

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (51},
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerificate.

All calibrations have been conducted in the dosed [aboratory facility: environmen! temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for callbration)

Primary Standards 1D # Cal Date {Certilicate Mo.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor MRP-Z91 SN 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sansor NRP-Z91 SN; 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SM; BHI384 (20k) 0d-Apr-22 (Mo, 217-03527) Apr-23

Type-N mismatch combination SMN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SM: 7349 31-Dec-21 (No, EX3-7349_Dac21) Dec-22

DAE4 SM: 601 3-Aug-22 (No, DAE4-601_Aug22) Aug-23

Secondary Standards ID# Check Data (in housa) Scheduled Chack

Power meter E44198

Power sensor HP B4814A

Power sensor HF 84814

AF generator R&S SMT-06
Matwork Analyzer Agilent EB358A

Calibrated by:

Approved by,

SN GB33512475
SN: US37292783
SMN: MY41093315
SM: 100872

SN: US41080477

Mame
Jeton Kastrat!

Sven Kihn

30-Oct-14 (in house check Oct-22)
07-0ct-15 {in house check Oct-22)
07-0ct-15 (in house check Oct-22)
158-Jun-15 {in house check Oct-22)
31-Mar-14 (in house check Oct-22)

Function

In house chack: Oct-24
In house check: Oct-24
In house chack: Oct-24
In house check: Coi-24
In house check: Oct-24

Signature

Labaratory Technician
=

Technical Manager

<

Issued: January 18, 2023

This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.

Certificate Mo: D835V2-4d167_Nov22/2
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Appendix C Report No.:FA4D0637

- " . Wy ”
Callbll'atmn Lahﬂl‘ﬂtﬂw of a‘\‘\\\-:-_“.'-jf;z:- S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
bl
Accredited by the Swiss Accraditalion Service (SAS) Acecreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:
e Measurement Condijtions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
e Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.
e Heturn Loss: This parameter is measured with the source positioned under the liquid filled

phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

¢« SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D835V2-4d167_Nav22/2 Page 2 of 7
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Appendix C Report No.:FA4D0637

Measurement Conditions
DASY system configuralicn, as lar as not given on page 1,

DASY Version RASYSE Ve210.4
Extrapelation Advanced Extrapolaiion

Fhantom ieodular Flat Fhantom

Distance Dipole Center - TSL 15 with Spacer
Zoom Scan Resolution dx,dy, dz =5 mm

Fregquency 835 MHz = 1 MHz

Head TSL parameters
The following parameters and calculalions were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 415 0.90 mhofm

Measured Head TSL parameters (22 0+02y°C 407 + 6% 0.51 mhofm =86 %

Head TS!. temperature changs duting test =0.5°C -
SAR result with Head TSL

SAR sveraged over 1 cm? {1 g} of Head TSL Candition

SAH measured 250 mW input power 2.48 Wika

SAR for nominal Head TSL paramesters normalized (o 1A G680 Wikg = 17.0 % {k=2)

SAR averaged over 16 cm? (10 g} of Head TSL condilion

SAR measzured 250 mW input power 1.81 Wlikg

SAR for nominal Head TSL parameters normalized 1o 1W 6.38 Wikg £ 16.5 % {k=2})
Cedificate Mo: DA3SV2-4d167_Nov22f2 Fage 3ol 7
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Appendix C Report No.:FA4D0637

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, iransformed o feed point B0-28j§0

Return Loss -265dB

General Antenna Parameters and Design

Electrical Crelay {one direction] 1.392 ns

After long term use wilh 100W radiated power, only a slight warming of the dipole near the feedpoinl can be measured.

The dipole is made of standard semirigid coaxial cable. The cenler condietar of the feeding line is ditectly connected to the
second arm of the dipole. The antenna is therefore short-circuited for BC-zignals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when lgadaed according to the posilion as explained in the
"Maasurament Conditions® paragraph. The SAR daia are nol affecled by this change. The overall dipolz length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, becausea lhey might bend or the soldered connections near the
lesdpoint may be damaged.

Additionzl EUT Data

Manufactured by SPEAG

Centificate Mo DB3EV2-4d167_Now2242 Fage 4 of 7
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Appendix C Report No.:FA4D0637

DASYS5 Validation Report for Head TSL

Date: 24.11,2022
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d167

Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; 6 =0.91 S/m; & =40.7; p = 1000 kga"m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 31.08.2022

« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Vialue = 64.02 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.61 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M| = 66.8%

Maximum value of SAR (measured) = 3.28 W/kg

dB
0

-1.80
-3.60
-5.40
-7.20

0 dB = 3.28 W/kg = 5.16 dBW/kg

Certificate Mo: DB35V2-4d167_Mov22/2 Page 5 of 7
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Appendix C Report No.:FA4D0637

Impedance Measurement Plot for Head TSL

File View Channel Sweep Calbration Trace Scale Marker System ‘Window Help
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ChloSeart 635,000 MH2 = —
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4y 01 Chillwge ].?-'J ] ]
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Appendix C

Report No.:FA4D0637

Appendix: Transfer Calibration at Four Validation Locations on SAM Head!

Evaluation Condition

Phantom

SAM Head Phantom

For usage with cSAR3DV2-RA,

SAR result with SAM Head (Top = CO)

SAR averaged over 1em? (1 g) of Head TSL

Conditian

SAR for nominal Head TSL parameters

normalized o 1W

9.31 Wikg + 17.5 % (k=2)

SAR averaged over 10 om?® {10 g) of Head TSL

cordition

SAR for nominal Head TSL paramaters

normalized to TW

6.16 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Mouth = Fa@)

SAR averaged over i om?® {1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

narmalized o 1W

877 Wikg 7.5 % (k=2)

SAR averaged over 10 cm?® {10 g) of Head TSL

condition

SAR tor nominal Head TSL paramsters

normalized 1o 1W

6,37 Wikg = 16.% % (k=2}

SAR resuit with SAM Head (Neck = HO})

SAR averaged over 1o (1 g) of Head TSL

Condilion

SAR for nominal Head TSL patameters

normnalized (o 1%

9.29 Vfkg £ 17.5 % {k=2)

S5AR averagad over 10 em?® {10 g} of Head TSL

condilion

SAR for nominal Head TSL parameters

nonmalized o 1TW

6.28 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

SAR averaged over 1 cm® {1 g) of Head TSL

Crandibicn

SAR tor nominal Head TSL paramelers

normalized to 1w

7.98 Whg = 17.5 % (k=2)

SAR averaged over 10 cm? {10 g) of Head TSL

cardition

SAR tor nominal Head TSL parameters

normalized o W

5.38 Wikg » 16.9 % (k=2}

! Addilivnal assessments oulside the current scope of 5G5S 0108

Certificate No: DEISEVE-4d167_MNov22f2
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Appendix C

SPOARTON LAB.

Report No.:FA4D0637

D835V2, serial no. 4D167 Extended Dipole Calibrations

if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Justification of the extended calibration>

D835V2 — serial no. 4D167
835MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
11.24.2022
-29.5 51.9 -2.8
(Cal. Report)
11.23.2023
-28.4 3.73 51.5 -0.4 -3.7 -0.9
(extended)
11.22.2024
-25.503 13.55 49.352 -2.548 -6.3661 -3.5661
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.:FA4D0637

SPORTON LAB.

<Dipole Verification Data> - D835 V2, serial no. 4d167 (Data of Measurement : 11.23.2023)
835MHz - Head

P 511 Log Mag 10.00de/ rRef 0.000de [F1]

>1 835.00000 MHz -28.3%0 dB

1 Start 535 MHz IFBW 70 kHz Stop 1.035 GH: [N
L

PR 511 smith (R ale 1.000u [F1 pel)

>1 835.00000 MHz 51.495 0 -3.6885 0 51675 pF

1 Start 635 MHz TFBVY 70 kHz Stop 1.035 GHz
==

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPOARTON LAB.

Report No.:FA4D0637

<Dipole Verification Data> - D835 V2, serial no. 4D167 (Data of Measurement : 11.22.2024)
835 MHz - Head

|1 Start 535 MHz IFBW 70 kHz Stop 1,035 Gz [E90

|
1 Start 635 Mz IFBW 70 kHz Stop 1,035 GHz [E |

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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i = i,
Callbratlnn Laboratory of «‘\‘:-\:“'H,__-;/::- S Schweizerischer Kalibrierdienst
Schmid & Partner w ¢ Service suisse d'étalonnage

Engineering AG = Servizio svizzero di taratura

A : e S A e {
Zeughausstrasse 43, 8004 Zurich, Switzerland ’é,.-ﬁw\‘ Swiss Calibration Service
LT T

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition of calibration certificates

Client Sporton Certificate No: D1900V2-5d093 Mar22
[CALIBRATION CERTIFICATE

Object D1900V2 - SN:5d093
Calibration procedure{s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date; March 25, 2022

This calibration certificate documenis the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence prabability are given on the following pages and are part of the cedificate.

All calibrations have been conducted in the closed labaratary facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MA&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN 104778 09-Apr-21 (Mo, 217-03291/03292) Apr-22

Power sensor NRP-Z21 Sh: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 (Mo. 217-03292) Apr-22

Reference 20 dB Attenuator Sh: BHS324 (20k) 09-Apr-21 (Mo, 217-03343) Apr-22

Typa-N mismatch combination SN: 310982 / 06327  09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX30DV4 SN: 7349 31-Dec-21 (No. EX3-7349_Dec21) Dec-22

DAE4 SN: 601 01-Mov-21 (No. DAE4-B01_Nov21) Mow-22

Secondary Standards D # Check Date (in house) Scheduled Check

Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP 84814 SN; UsS3Tzaz7as 07-0ct-15 (in house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SM: MY41093315 07-0ct-15 (in house check Oct-20) In house check: Qct-22

RF generator R&S SMT-06 SN: 100872 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Metwork Analyzer Agilent ES358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
MName Function Signature

Calibrated by: Ndnria Georgiadou Labaoratory Technician

Approved by: Miels Kuster Quality Ma_nagqr

Issued: March 28, 2022

This calibration certificate shall not be repreduced except in full without written approval of the laboratory.

Certificate No: D1900V2-5d093_Mar22 Page 1 of &
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Appendix C Report No.:FA4D0637
= - UL LLTTS
Calibration Laboratory of S Aot " S  Schweizerischer Kalibrierdienst
Schmid & Partner S ¢ Service suisse d'étalonnage
Engineering AG z = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %ﬁﬁ‘ S swiss Calibration Service
BT T
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1300V2-5d093 Mar22 Page 2 of 6
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Appendix C Report No.:FA4D0637

Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+x02)°C 39.4x6% 1.40 mho/m = 6 %

Head TSL temperature change during test <05°C s =
SAR result with Head TSL

SAR averaged over 1 em?® (1 g) of Head TSL Condition

SAR measured 250 mW input power 10.0 Wikg

SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL condition

SAR measured 250 mW input power 5.19 W/ikg

SAR for nominal Head TSL parameters normalized to 1W 20.7 Wikg + 16.5 % (k=2)
Certificate Mo: D1200V2-5d093_Mar22 Page 3of 6
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Appendix C

Report No.:FA4D0637

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5230+64i0

Return Loss -236dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.201 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D1900V2-5d093_Mar22
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Appendix C Report No.:FA4D0637

DASYS5 Validation Report for Head TSL

Date: 25.03.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d093

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz: 6 = 1.4 S/m; &= 39.4: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-201 1)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 31.12.2021
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 01.11.2021
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 109.9 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.4%

Maximum value of SAR (measured) = 15.6 Wikg

-3.00
-6.00
-5.00
-12.00

-15.00

0dB=15.6 Wkg=11.93 dBW/kg

Certificate No: D1900V2-5d093 Mar22 Page 5 of 6
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Appendix C

Impedance Measurement Plot for Head TSL

Report No
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Appendix C

SPORTON LAB.

Report No.:FA4D0637

D1900V2, serial no. 5D093 Extended Dipole Calibrations

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Justification of the extended calibration>

D1900V2 — serial no. 5D093

1900MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ochm)
03.25.2022
-23.606 52.313 6.3605
(Cal. Report)
03.24.2023
-23.631 0.11 48.171 -4.142 7.0409 0.6804
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.:FA4D0637

SPORTON LAB.

<Dipole Verification Data> - D1900 V2, serial no. 5D093 (Data of Measurement : 03.24.2023)
1900 MHz - Head

40.00

1a.00

-10. 00

—40.00

[1 start 1.7 GHe IFEW 70 kHz Stop 2.1 GHe [0

|1 Start 1.7 GHz IFBW 70 kHz Stop 2.1 GHz [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.:FA4D0637

Calibration Laboratory of @J G Schweizerischer Kalibrierdienst
Schmid & Partner i = @ Service suisse détalonnage
EngiHEEﬁng AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland d:’dﬁ‘\k S swiss Calibration Service
R T T A

Accredited by the Swiss Accreditalion Service [SAS)
The Swiss Accredilation Service |s one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Sporton
CALIBRATION CERTIFICATE

Aceraditation No.: SCS 0108

Client Certificate No: D2450V2-929 Nov22/2

Replacement of No: D2450V2-929_Nov22

Obiject D2450V2 - SN:929

Callbration procedure(s)

QA CAL-05.v11
‘Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date November 21, 2022

This galibration cenilicale documants the traceabilily to national standards. which realize the phiysical units of measuraments (S1).
The mezsutemants and the uncertainlias with confidence probability are given dan Ihe following pages and ara par of the carificate.

Calibration Eguipment used [M&TE crilical for calibration)

All calibrations have bean conducted in the closed laboratory lacility: environment temperature (22 + 3)°C and humbdity < 70%.

Primary Standards 1T # Cal Date (Cerfificate No.) Schaduled Calibration
Powsar metar NRP SN 147 TE D4-Apr-22 (No. 217-03525/03524) Apr-23

Powar sensor NRP-Z291 SM: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z81 SN; 103245 Oa-Apr-22 (No, 217-03525) Apr-23

Relerence 20 4B Attenuator SN: BHEE24 (20k) Qd=Apr-22 (Mo, 217-03527) Apr-23

Type-M mismatch combination S 310982 F 06327 04-Apr-22 (Mo, 217-03528) Apr-23

Reference Probe EX30V4 S 7349 3-Dec-21 (No, EX3-7348_Decd1) Dec-22

DAE4 SNL&01 31-Aug-22 (No. DAE4-601_Aug22) Aug-23

Secondary Standards 1D # Check Date (in housa) Scheduled Chack

Powear meter E44128

Power sensor HP 84814

Power sensor HP 84814

RF genermtor R&S SMT-06
Metwork Analyzer Aglient EB3584A

Calibrated by:

Approved by:

SM: GB39512475
SM: LIS372e27as
SN: MY41083315
SN 100972

SN LUS41080477

Narmne
Jieton Kastrati

Sven Kilhn

30-0ct-14 {in house check OGt-22)
07-0et=15 {in house check Oct-22)
07-Cei-15 {in house check Oct-22)
15-Jun-15 (in house check Oct-22)
31-Mar-14 (in house check Oct-22)

Funclion

In house chack: Oct-24
|n house check: Oot-24
In house check: Oci-24
In house check: Oct-24
In house check: Dcl-24

Signature

Tachnlcal Manager

This calibration certificate shall not be reproduced except in full without written approval of 1he laboratory

& =

issued: January 13, 2023

Certificate No: D2450V2-928_Nov22/2
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Appendix C Report No.:FA4D0637

H el LT
Calibration Laboratory of s{“‘i\‘g};’p} g  Schwelzerischer Kalibrierdienst
Schmid & Partner m ¢ Service suisse d‘étalonnage
Enginae r}ng AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland f/,j'r:“;? S’ swiss Calibration Service
it e
Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is oni of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NOBRM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

» Return Loss: This parameter is measured with the source positioned under the liguid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

o SAR measured: SAR measured at the stated antenna input power.

s SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D2450V2-929_Nov22/2 Page2ol7
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Appendix C Report No.:FA4D0637

Measurement Conditions

DASY systemn configuration, as far as not given on page 1.
BASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 38.2 1.80 mho/m

Measured Head TSL parameters (22.0x0.2) °C 3B4+6% 1.87 mho/m £6 %

Head TSL temperature change during test <0.5°C e -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.4 Wrkg

SAR for nominal Head TSL parameters normalized to 1W 52.4 Wikg = 17.0 % (k=2)

SAR averaged over 10 em?® (10 g) of Head TSL condition

SAR measured 250 mW input power 6.25 W/kg

SAR for nominal Head TSL parameters normalized to 1W 24.7 W/kg = 16.5 % (k=2)
Certificate No: D2450V2-929_Nov22/2 Page 3of 7
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Appendix C Report No.:FA4D0637

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5290 +47iQ

Return Loss -255dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.162 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, smali end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: D2450V2-929_Nov22/2 Page 4 of 7
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Appendix C Report No.:FA4D0637

DASY5 Validation Report for Head TSL

Date: 21.11.2022
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:929

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.87 8/m; & = 38.4; p= 1000 i\tg;l’m3
Phantom section: Flat Section

Measurement Standard: DASY3S (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SINT349; ConvE(7.96, 7.96, 7.96) @ 2450 MHz: Calibrated: 31.12.202]
« Sensor-Surface: L.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 31.08.2022
+ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial; 1001
o DASYS52352.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=3mm, dy=3mm, dz=5mm

Reference Value = 115.9 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.1 Wikg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.25 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 1o SAR st M| =51.5%

Maximum value of SAR (measured) =21.8 W/kg

dB
0

-3.80
-7.60
-11.40

-15.20

-19.00

(0dB=21.8 W/kg = 13.38 dBW/kg

Cerificale No: D2450V2-820_Nov22/2 Page Sof 7
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Appendix C

Impedance Measurement Plot for Head TSL

Report No.:FA4D0637
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Appendix C Report No.:FA4D0637

Appendix: Transfer Calibration at Four Validation Locations on SAM Head*

Evaluation Condition

Phantom SAM Head Phantom For usage with cSAR3DV2-R/L

SAR result with SAM Head (Top = C0)

SAR averaged over T cm® (1 g} of Head TSL Condition
SAR for nominal Head TSL parameters normalized o 1W 55.9 Wikg = 17.5 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR for nominal Head T3L parameters normalized to 1W 26.2 W/kg + 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W - 57.0 Wikg £ 17.5 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSI condition
SAR for nominal Head TSL parameters normalized to 1W 27.5 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Neck = HO)

SAR averaged over 1 cm?® {1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 53.7 Wikg £ 17.5 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 25.1 W/kag = 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

SAR averaged over 1 ecm?® (i g) of Head TSL. Condition
SAR for nominal Head TSL parameters normalized to 1W 34.4 Wikg = 17.5 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 17.5 W/kg + 16.9 % (k=2)

! Additional assessments outside the current scope of SCS 0108

Cerlificate No: D2450V2-829_Nov22/2 Page 7 of 7
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SPOARTON LAB.

Report No.:FA4D0637

D2450V2, serial no. 929 Extended Dipole Calibrations

if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Justification of the extended calibration>

D2450V2 — serial no. 929
2450MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
11.21.2022
-25.5 52.9 4.7
(Cal. Report)
11.20.2023
-25.9 1.57 52.3 -0.6 4.8 0.1
(extended)
11.19.2024
-25.99 -1.92% 52.423 -0.477 4.4185 -0.2815
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPOARTON LAB.

Report No.:FA4D0637

<Dipole Verification Data> - D2450 V2, serial no. 929 (Data of Measurement : 11.20.2023)
2450MHz - Head

MBI 511 Log Mag 10.00d6/ rRef 0.000ds [F1]

>1  2.4500000 GHz -25.927 dB

0.000

1 Start 2.25 GHz IFBW 70 kHz Stop 2.65 GH: [P

P S11 smith (R+jx) Scale 1.000u [F1 Del]

>1 2.4500000 GHz 52.347 0 4. 0 309:36 pH

1 Start 2.25 GHz IFBW 70 kHz stop 2.65 GHz [N
—

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page36/155



Appendix C

SPOARTON LAB.

Report No.:FA4D0637

<Dipole Verification Data> - D2450 V2, serial no. 929 (Data of Measurement : 11.19.2024)
2450 MHz - Head

1 Start 2,25 GHz IFEW 70 kHz Stop 2,65 GHz

1 Start 2.25 GHz IFBW 70 kHz Stop 2.65 GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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AT S Schweizerischer Kalibriardienst
nﬂ“hfﬂﬁﬂﬂ Lﬂbﬂl’mﬂl‘}\‘ ﬂf i“'ﬁ"‘-\.:‘__"'f,"flf&"a; c Slﬂilﬂl sulsse d"t‘lﬂnmﬂa
Schmid & Partner m Servizio svizzero di taratura
Engineering AG e S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzerland LN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Client Sporton Certiticate No. D2600V2-1008_Aug24
Taoyuan Gity
CALIBRATION CERTIFICATE
| Object D2600V2 - SN: 1008
Calibration procedura(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date August 15, 2024

This calibration certificate documents the traceability to natlonal standards, which realize the physical units of measurements (Sl),
The measurements and the uncertainiies with confidence probability are given on the Tollowing pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration]
Primary Standards [} Cal Date {Certificate No.) Scheduled Cal
Power Senzor R&S NE_P-SHT SM; 100867 | 28-Mar-24 (No, 217-04038} Mar-25
Power Sonsor R&ES NRP18A 5N; 101858 | 21-Mar-24 (Mo, 4030A315007801) Mar-25
Specirum Analyzer R&S FSV40 SN. 101832 | 25-Jan-24 (No. 4030-315007551) Jan-25
WMismatch; Short [54188] Altenuator [54423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
QCP DAK-12 SN: 1018 05-Oct-23 (ho. OCP-DAK12-1016_0ct23) Oct-24
QCP DAK-3.5 SN: 1249 05-0ct-23 (Mo, OCP-DAK3.5-1249_ Oct23) Qct-24
Referance Probe EX30DV4 SN: 7348 03-Jun-24 [Mo. EX3-7348_Jun24) Jun-25
DAE4ip SN, 1836 10-Jan-24 {No, DAE4ip-1836_Jan24) Jan-25
Secondary Standards D Check Date {in house) Scheduled Check
ACAD Source Box . SN: 1000 28-May-24 (No. 675-ACAD_Source_Box-240528) May-25

| Signal Genarator R&S SME100A SN: 182081 | 28-May-24 (No. D001-300712404) May-25
Mismalch; SMA SN: 1102 22-May-24 |No. 75-Mismalch_SMA-240522) May-25

Name Function Signature
Calibrated by Kra&imir Franjic Laboratory Technician ‘%
Approved by Sven Kihn Technical Manager
Issued: August 16, 2024

This calibration certiticate shall not be reproduced except in full without written approval of the laboratory.
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Appendix C Report No.:FA4D0637

Calibration Laboratory of S, Solwatearischies Suibriwrcierat

S
ot
, Al Service sulsse d'élalonnage
Schmid & Partner % C  servizio svizzero di taratura
Engineering AG Y S Swiss Calibration Service
Zpughausstrasse 43, 8004 Zurich, Swilzerland e
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NOBRM x.y.2
MA not applicable or not measured

Calibration is Performed According to the Following Standards

« IEC/IEEE £2209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Maodels,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

+ KDB 865664, “SAR Measurement Requirements lor 100 MHz to 6 GHz"

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measuremeni Conditions: Further details are available from the Validation Report at the end of the certificate. All figures
stated in the certificale are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to pesition its feed point exactly below the center
marking of the flal phantom section, with the arms oriented parallel to the body axis.

- Feed Point impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled

phantom: The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return

Loss ensures low reflected power. No uncertainty required.

Elsctrical Delay: One-way delay between the SMA connector and the antenna feed paint. No uncertainty reguired.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAB as measured, normalized 1o an inpul power of 1 W at the antenna connector.

SAR for nominal TSL parameters. The measured TSL parameters are used to calculate the nominal SAR result.

The reparted uncertainty of measurement is siated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds 1o a coverage probability of approximately 95%.

Certificate No: D2800V2-1008_Aug24 Page2of &
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Appendix C Report No.:FA4D0637

D2600V2 - SN: 1008 August 15, 2024

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 5mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 2600MHz +1MHz

Head TSL parameters at 2600 MHz
The following parametars and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0 +0.2)"C 37.3 +6% 2.00 mho/m £68%
Head TSL temperature change during lest <0.5°C
SAR result with Head TSL at 2600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 14.0 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56,7 Wikg =17.0% (k=2)
SAR averaged over 10 em? {10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 6.35 Wikg
SAR for nominal Head TSL parameters normalized to TW 25.3 Wikg +18.5% (k=2)
Certificate No: D2600V2-1008_Aug24 Page3ofl 6

Page40/155



Appendix C Report No.:FA4D0637

D2600V2 - SN: 1008 August 15, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 2600 MHz

Impedance 490 0-37 0
Return Loss -28.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1,153 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The cenler conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna Is therefore short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arms in order 1o improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard: No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the leedpoint may be damaged.

Additional EUT Data

Manufaclured by SPEAG

Certilicate No: D2600V2-1008_Aug24 Paged4 of 6
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D2600V2 - SN: 1008

Report No.:FA4D0637

August 15, 2024

System Performance Check Report

Summary
Digale Frequency |MHE] TEL Posver |dBm)}
DZHOOVE = SH1008 2600 (1118 P
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Flat " oW, 0= 2600, 0 T ] irs
Hardware Setup
Prantism THL, Méeasured Cats Probe, Callbration Dawe DAE, Caltheation Dute
MR VE.O Certer HEL, FO2E-08-15 EXFOVA = ShTF349, 2024-06-0) DAEAp SnTEIG. 2024-01-10
Scans Setup Measuremnent Results
Toam Sean T oo Scah
Grid Extents [mm| 30w 3 1 30 Dare 20740815
Crid Steps [mm)| EOx30xiS paSAR g (WiKgl 14.0
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Cricding Ratis 15 Porermr Scading Disatded
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Soan Method Maasured
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Certificate Mo: D2600V2-1008_Aug24
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Appendix C Report No.:FA4D0637

D2600V2 - SN. 1008 August 15, 2024

Impedance Measurement Plot for Head TSL
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Appendix C

Calibration Laboratory of S,
. = \._____,.J" =
Schmid & Partner M
Engineering AG a3y
Zeughausstrasse 43, B004 Zurich, Switzestand "r.mﬁ'

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories lo the EA
Multilateral Agreement far the recognition of ealibration certificales

Report No.:FA4D0637

5 Schweizerischer Kalibrierdienst

c Service sulsse d'etalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation Ne.: SCS 0108

Client Sporton Certificate No. Dﬁﬁmlﬂﬁ__m
CALIBRATION CERTIFICATE |
Objec ‘D5GHzV2 - SN: 1006
Calibration procedure(s) Q&GAL«EEN? L o _ _

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Calibration date ‘October 15, 2024

This calibsalion cerificate documents the traceability 1o national standards, which realize the physical units of measturemants {S1),
The measuraments and the uncertainties with confidence probability are given on the lallowing pages and ars pari of the cartilicate.

All calibrations have bean conducted in the closed laboratory facility: environment temperature (222 31°C and humidity < 70%.
Calibration Equipment used (MATE cntical for calioration)

Primary Slandards D Cal Date (Cerificate No.) Scheduled Cal
Power Sensor &S NAP-33T SN; 100067 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor R&S NRP1BA SN: 101858 | 2e-Jul-24 {No. 4030A315008547) Jul-25
Spectrum Analyzer R&S FSV4D SN 101832 | 25-Jan-24 (No. 4030-315007851) Jan-25
Mismaich; Sharl [34188] Allenuator [S4423] | SN: 1152 ZA-Mar-24 (Mo. 217-04050) Mar-25
OCP DAK-12 SH. 1016 24-Sep-24 [No. OCP-DAK12-1016_Sep24) Sep-25

OGP DAK-3.5 SN: 1243 Z3.5ep-24 (No, OGP-DARS.5-1249_Sep24) Sep-25
Aeference Probe EX30V4 SN 7343 03-Jun-24 (No. EX3-7349_Jun24] Jun-25
DAEdip SN 1836 10-Jan-24 (Mo, DAEdip-1836_Jan24) Jan-25
Sacondary Standards 1o Check Date (in house) Scheduled Check |
ACAD Source Box | SN 1000 28-May-24 (Mo, 675-ACAD_Source_Box-240528) | May-25
Signal Generalor R&S SMB100A SN 182081 | 28-May-24 (No, 675-CAL16-54588-240528) May-25
Wismarch; SMA SN 1102 Z2.May-24 (No. 675-Mismaich_SMA-240522) May-25

MName Function Signature -

- . : e
Calibrated by Faulo Pina. Laboratory Technician M
Agproved by St K Techioal Manager ;. / %—4 M

lequed: Oclober 15, 2024

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: DSGHzV2-1006_0Oct24

Page 1 of9
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Appendix C

Zeughaussirasse 43, BOOS Zurich, Swilzertand

Calibration Laboratory of a7,
Schmid & Partner %&
Engineering AG 2 X

g 9 oy

r W
ey i 1";\-"

Accrediiod by the Swiss Accreditalion Service [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary

T5L Uissue simulating liquid
ConvF  sensitivity In TSL / NORM x.y,2
N/A, not applicable or not measurad

Calibration is Performed According to the Following Standards

Acereditation No.: SCS 0108

Report No.:FA4D0637

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taralura
Swiss Callbration Service

= IEC/IEEE 82209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Hate Of Human Exposure To
Radio Frequency Fieids From Hand-Held And Body-Worn Wireless Communication Devices - Parl 1528: Human Models,

Instrumentation And Procedures (Frequency Rangeof 4 MHz o 10 GHz)", October 2020,
= KDE 865664, "SAR Measurement Reguirements for 100 MHz to §GHz"

Additional Documentation
+ DASY System Handbook

Methods Applied and Interpretation of Parameters

* Measurement Condifions: Further details are available from the Validation Repart at the end of the certificate. All figures

stated in the certificate are valid at the frequency indicaled.

= Antenna Paramelers with TSL: The dipole is mounted with the spacer 10 position its feed point exactly below the center
marking of the flal phantom section, with the arms orianted parallél 1o the body axis.

* Fesd Pomt Impedance and Relurn Loss: These parameters are measurad with the dipole positionsd under the liguid filled
phantom. The impedance statad is transiormed from the measurement at the SMA connector to the feed point. The Return

Loss ensures low reflected power. No uncertainty reguirad.

= Electrival Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.
« SAR measured: SAR measured at the stated antenna input power.

= 5AA normalized: SAR as measured, normalized to an input power of 1 W at the antenna connectaor.

« SAR for neminal TSL parameters: The measured TSL parameters are used 10 calculate the nominal SAR result.

The reported uncertainty of measurement is siated as the standard uncertainty of measurement multiplied by the
coverage lactor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

Certilicate No; DSGHzV2-1006_0ct24 Page 2af 9
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Appendix C Report No.:FA4D0637

D5GEHzV2 - SN: 1006 Ciclober 15, 2024

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS Module SAR 16.4.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantem

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 4mm, dz = 1.4mm Graded Ratio = 1.4 mm (Z direction)
5250MHz =1MHz

Frequency 5600MHz =1MHz
5800MHz £1MHz2

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 35.9 4.71 mhao/m
Measured Head TSL parameters (22.0 =0.2)°C 36.2 +6% 4.64 mho/m +£6%
Head TSL temperature change during test =0.5"°C
SAR result with Head TSL at 5250 MHz

SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR flor nominal Head TSL parameters 20 dBm input powear 8.06 Wikg

SAR for nominal Head TSL parameters narmalized to 1W B0.6 Wikg £19.9% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Candition

SAR for nominal Head TSL parameters 20°dBm input power 2.28 Whyg

SAR lor nominal Head TSL parameters narmalized to 1W 22.8 Wikg =19.5% (k=2)
Certilicate No: DEGHzVZ-1006_0ct24 Page3ol8
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Appendix C

D5GHzV2 - SN: 1006

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Report No.:FA4D0637

October 15, 2024

Temperature Permittivity Conductivily
Nominal Head TSL parameters 220°C 35.5 5.07 mhofm
Measured Head TSL parameters (22.0 £0.2)"C 35.8 +6% 5.04 mho/m =6%
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL paramelers 20 dBm input power 8.34 Wikg

SAR lor nominal Head TSL paramaters

normalized to 1W

83.4 Wikg +19.9% (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL

Candition

SAR for nominal Head TSL parameters

20 dBm input power

2.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.7 Whg £19.5% (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters {22.0 £0.2)°C 35.6 6% 5.21 mho/m +6%
Head TSL temperature change during test =0.5°C |
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Candition

SAR for nominal Head TSL parameters

20 dBm inpul power

8.06 Wikg

SAR for nomina! Head TSL paramelars

narmalized to 1W

80.6 Wikg £19.9% (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

Condition

SAR for nominal Head TSL parameters 20 dBm inpul power 2.27 Wikg
SAR for nominal Head TSL parameters narmalized to 1W 227 Wikg £19.5% (k=2)
Cerilicate No: DSGHzV2-1006_0ci24 Pagedof2
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Appendix C

D5GHzV2 - SN: 1006

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Report No.:FA4D0637

October 15, 2024

Impedance 53.00-59i0
Return Loss -23.8dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance 57.20-63i0
Raturn Loss -21.0 dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance 5550 +3.20
Return Loss -24.4 dB
General Antenna Parameters and Design
| Electrical Delay {one direction) | 1.201 ns |

After long term Use with 100W radialed power, only a slight warming of the dipole near the feedpoint can be measured.

The dipele is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arma in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard. Mo excessive force must be applied to the dipole arms. because they might bend or the soldered

connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certiticate No: DEGHzVE-1006_0Oct24
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Appendix C Report No.:FA4D0637

DEGHzV2 - SN: 1606 October 15, 2024

System Performance Check Beport

Summany
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Certilicate No: DBGHzV2-1006_0ct24 Page 6 of 9
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D5GHzV2 - SN; 1006 October 15, 2024

System Performance Check Report

Summary
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Appendix C Report No.:FA4D0637

D5GHzV2 - SN: 1006 Cclaber 15, 2024

System Performance Check Report

Summary
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D5GHzV2 - SN: 1006

Impedance Measurement Plot for Head TSL

Report No.:FA4D0637

October 15, 2024
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S Schweilzerischer Kallbrierdienst
Calibration Laboratory of G Service suisso détalonnage
Schmid & Partner Servizio svizzero di taratura
Engineering AG S Swiss Calibration Service

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton Certilicate No. D5GHzV2-1128_Sep24
st il

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1128

Calibration procedure(s) QA CAL-22.v7
Calibration Procedure for SAR Validation Sources between 3- 10 GHz

Calibration date September 17, 2024

This calibration certificate documents the traceability 1o national standards, which realize the physical unils of measurements (31},
The measurements and the uncertainties with contidence probability are given on the following pages and are part of the cerlificate.

All calibrations have bean conducted in the closed laboratory facllity: emvironment temperature (22 = 3)°C and humidity < 70%.
Calibration Equipment used (MA&TE critica! for calibration)

Primary Standards [ Cal Daie (Certificate No.) Scheduled Cal
| Power Sensor R&S NRP-33T SM: 1009687 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensar RS NAP1BA SN: 107858 | 22-Jul-24 (No. 4030A315008547) Jul-25
Spectrum Analyzer R&S FSVAD SN 101832 | 25-Jan-24 {No. 4030-315007551) Jan-25
Mismatch; Short [S4188] Attenualor [S4423] | SN 1152 28-Mar-24 (No. 217-04050) Mar-25
OCF DAK-12 SN 1016 | 05-Oct-23 (No. OGP-DAKI2-1016_Octzd) Oct-24
OCP DAK-3.5 SN: 1243 05-Oct-23 (No. OCP-DAK3S.5-1249_Oct23) Oct-24
Reference Probe EX30VA SN 7348 03-Jun-24 (No. EX3-7348 Jun2d) Jun-25
DAE4ip SN 1836 10-Jan-24 {No. DAE4ip-1836_Jan24) Jar-25
[Secondary Standards iD Check Date (in house) Scheduled Check
ACAD Source Box SN 1000 28-May-24 (No. 575-ACAD_Source_Box-240528) | May-25
Signal Generator R&S SMB100A SN: 182081 | 28-May-24 (No. 675-CAL16-S4588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 [No. 675-Mismaich_SMA-240522) May-25
Mame Function Sj’natp;e_}\
. ) : \
Callbrated by Claudio Leubler Laboratory Technician \ 'lf.j:t, i
YN
Approved by Sven Kiihn Technical Managar g ; é“‘:——

Issued: September 17, 2024
This calibration certificate shall not be reproduced excapt in ull withoul written approval of the labaratory.

Certiticate Mo: D5GHzV2-1128_Sep24 Page 1 of 11
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Appendix C Report No.:FA4D0637

R A b 7 Schwelzerischer Kalibrlerdienst
Calibration Laboratory of N2 S iAo
Schmid & Partner m C Servirio svizzero di taraturs
Engineering AG BN S Swiss Callbration Service
Zoughaussirasse 43, 8004 Zurich, Switzerand e
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accredilation Service Is one of the signalories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity In TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

» |[EC/EEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorplion Rate Of Human Exposure To
Radio Frequency Flelds From Hand-Held And Body-Warn Wireless Communication Devices - Part 1528: Human Maodals,
Instrumentation And Procedures (Frequency Range of 4 MHz 1o 10 GHz)", Octobear 2020,

» KDB 865664, “SAR Measurement Requiremenis for 100 MHz to § GHz"

Additional Documentation
» DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Conditions: Further detalls are available from the Validation Reporl at the end of the certificate. All figures
staled in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point exactly below the center
marking of the flat phantom section, with the arms crienied paraliel to the body axis,

* Feed Point Impedance and Returm Loss: These parameters are measured with the dipole positioned under the liquid filled

phantam. The Impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return

Loss ensures low reflected power. No uncertainty reguired.

Electrical Delay: One-way delay between the SMA connector and the antenna feed poinl. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power,

SAR nermalized: SAR as measured, normalized 1o an input power of 1 W at the anlenna connector,

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multipiied by tha
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%,

Certificate No: D5GHzV2-1128_Sep2d Page 2 of 11
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D5GHzV2 - SN: 1128 September 17, 2024

Measurement Conditions
DASY system configuration, as far as not given on page 1,

DASY Version DASYSE Module SAR 16.4.0

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom

Distance Dipole Center - TSL i0mm with spacer

Zoom Scan Resolution dx, dy = 4mm, dz = 1.4mm Graded Ratio = 1.4 mm (£ direction)
5200MHz +1MHz

F 5250MHz +1MHz

raquency 5600MHz +1MHz

5800MHz +1MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 360 4.66 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 354 +6% 4.49 mho/m +6%
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 7.50 Wikg
SAR tor nominal Head TSL parameters normalized 1o 1W 75.0 Wikg £19.9% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL paraméters 20 dBm input power 2.18 Wikg
SAR for nominal Head TSL parameters j riormalized to 1W 21.6 Wikg +19.5% (k= 2)
Certiticate No: D5SGHzV2-1128_Sep24 Page 3of 11

Page55/155



Appendix C

D5GHzV2 - SN: 1128

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Report No.:FA4D0637

September 17, 2024

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 358 4.71 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 35.4 6% 4.53 mho/m £6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters

20 dBm input power

7.75 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

T7.5 Wikg £19.9% (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

20 dBm input power

2.22 Wikg

SAR for nominal Head TSL parameters

normalized fo TW

22.2 Wrkg +19.5% (k= 2)

Head TSL parameters at 5600 MHz

The tollowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 347 16% 4.90 mho/m +6%
Head TSL temperature change during test <05°C

SAR result with Head TSL at 5600 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm inpul power 8.17 Wikg
SAR for nominal Head TSL parameters narmalized o 1W 81.7 Wikg £19.8% (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL Condition

SAR for nominal Head TSL parameters

20 dBm input power

235 Wikg

SAR for nominal Head TSL paramaters

normalized lo 1W

23.5 Wikg +19.5% (k=2)

Certificate No: DSGHzV2-1128_Sep24
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D5GHzV2 - SN: 1128 September 17, 2024

Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 253 5.27 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 34.5 +6% 5.11 mho/m 6%
Head TSL temperature change during test <05°C
SAR resuit with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parametars 20 dBm input power 7.86 Wikg
SAR for nominal Head TSL parameters normalized to 1W 78.6 Wha £19.9% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 2.25 Wikg
SAR for nominal Head TSL parameters normalizad to 1W 22.5 Wikg £18.5% (k=2)
Certificate Mo: D5GHzV2-1128_Sep24 Page 5 of 11
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DSGHzV2 - SN: 1128 September 17, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance 4850~6.310
Return Loss -23.7 dB

Antenna Parameters with Head TSL at 5250 MHz

Impedance 474 02-380
Return Loss -26.5 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance 5420-27i0
Return Loss -26.4 dB

Antenna Parameters with Head TSL at 5800 MHz

i Impedance 5090-45]0
I Return Loss -26.8dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) [ 1.208 ns — ]

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigic coaxial cable. The center conductor of the feeding line Is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arms in order to improve match':ng when lcaded according 1o the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole fength is still

according 1o the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: DSGHzV2-1128_Sep24 Page 6 of 11
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D5GHzV2 - SN: 1128 September 17, 2024

System Performance Check Report

Summary
Dipaole Frogquency [MH2] TEL Paweet [dBm]
DSGHIVE - SN1128 5200 HEL bl
Exposure Conditions

Prantom Section, TSt Test Distance mm} - Band  Croup, WD Fréquoncy [MMr], Channel Numbas Coeversion Factor TSL Conducthvity [S/m]  TEL Permittivity

Flar 1] W, 0— 5204, 0 5568 4,49 354
Hardware Setup
Phanthem Toh. Maoazured Daie Probé, Callbralion Dats DE, Calmestion Date
MER VRO Center HSL, JOJ4-09=17 EXinya - SNI1449, 2O034-05-03 DAEdip Snl 836, 2024-01-140
Scans Setup Measurement Results
Zoom Foan Zoom Scan
Crid Extents {mm] T2edlw 23 Bace Q02 8-05-17
Grd Seps [mm| Aladlinid prhAR g [W/Kg) V.50
Sensor Surface |mm] 4 AR D [W ko) 2 46
Cradad Crid ¥y Pawead ey [0B) .oz
Grading Ratie 4 Power Scaling Disabied
MALA RiA Scaling Factar (48]
Luifate Detection All pafnis TEL Cofrection Pasitive | Negative
Scam Method Measured

by peeted BAR. |5

0 dE - 28.9W/Kg

Cerlificate No: DBGHzV2-1128_Sep2d Page 7 of 11
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DsGHzV2 - SN: 1128 September 17, 2024

System Performance Check Report

Summary
Bipole Froguemcy [MHz) TH: Powar [dlim)
DSCHIVE - BN IR 3250 HSL 20

Exposure Conditions

Phardom Section. TSL  Test Didtance [(mm] - Band  Group. UM Freguency IMHzl, Charnel Number Comversian Facior  TSL Comductivity [5/m]  TSL Permitthaty

Flay 10 LW, = 5250, 0 558 #4.53 54
Hardware Setup
Phantom TIL. Meavurnd Date Frobe, Calilsralian Date DAE Calipration Dats
MFP VE,O Center HSL. 2094-00-17 EX3DVE - SN7340, 2024-06-03 D&E4ip 5n1 836, 20340014
Scans Setup Measurement Results
Faom Scan Toom 3oan
Grig Extants [mm] 22 %22 w22 Dute L024-08-17
Geid Stepa e a0xa0x 1.4 pESARg (Wikg) 7.75
Sensar Surfsce jmm) L4 ESARTOg [WiKgl 22
Craded Grid You Fowar Dirift fRE ~0.0%
Grading Saiis i Powir Sealing Disablod
MUARA LI Scallng Fatiar |d8]
Surface Detection Al paints T54 Corfmction Fosithe | Negative
Scam Method Mpasured

It piimled L8R 1]

DB = 31.3 W/Kn

Certificate No: D5GHzV2-1128_Sep24 Page 8 of 11
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DEGHzV2 - SN: 1128

System Performance Check Report

Report No.:FA4D0637

September 17, 2024

Summary
Cipale Fraguency [MHz) 5L Fowar [dE8m]
ECH2VE -SMNI 128 SEDD HEL 20

Exposure Conditions

Phaniom Secthan, TS Test Distance [mmi  Band  Geowp, U Freguency IMHzZ), Channel Mumber Conversion Factar  TSU Conducthvity i5/m] 5L Pormittivity
Flat i) CW, Se00, o 5.03 4.50 4.7
Hardware Setup
PRANLGM TSL, Measured Date Prube, Calitmation Daté DAE, Callbratkon Date
MEFP VA0 Center MEL. 20240340 T EXIOVE < SNT349, 2028-D6-03 DAEAIp 5n1BYE, 2024-01-10
Scans Setup Measurement Resuits
Zoam Scan Zoom Scan
Gred Extents [mm] FEa 2RI Date J2 4051 T
Crid Steps [rmf adxain]a prSAR g (W kg) g7
Sgmuor Surface [mm] 1.4 paSARTOg (W) Kg) 23%
Craded Gegd A Pawer Drife [ Q.03
Grading Ratio LA Povesr Seaking Disabied
MALA RIA Scaling Facior |dg]
Surface Derection All pabnis T84 Cormection Positive | Neganvi
Sean Maothod Measured

Ilpokiien SAH {0R]

0dBE = 35.5W/kg

Cartificate No: D5GHzV2-1128_Sep24
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DSGHzV2 - SN: 1128

System Performance Check Report

Report No.:FA4D0637

September 17, 2024

Summary
Dipoie Frespuenoy (MHz| 5L Proweiet [dilm|
DECHEYE - SNT 128 SEO0 HSL 20

Exposure Conditions

Phaniom Section, TAL

Tesr Dintance [mm!  Band Grawp, UID

Frequency [MHzE Channel Mumber

Conversion Factor  TSL Conductivity [3/m}

TEL Perrmittivity

i CW, 0— EEQD. O 508 810 14 5
Hardware Setup
Phartom L, Meavored Date Probe, Calibearion Date DAE, Calibration Dato
MFPVED Caviar H5L, 20040817 EXI0V4 - SM7T45, 2024-06-93 PAEHP SnIRIE, 20072-01=10
Scans Setup Measurement Results
Lo Scan Zoont Scan
Grld Excberts [mm] T w 2T xR Dase 2024-09-17
Grbd Seaps {mm] A0 40w ia psSAR g [WikKa| 784
Sensor Surface frem| 1.4 mESAR 10g Wi Kgl .35
Geaded Grid Yed Power Dwify [d8] LiEi g
Crading Ratie 1.4 Powar Scaling Disables
RAATA A $caling Factor jd)
Surface Deleciinn Al palnty TSL Cofiection Poglthve | Negative
Scan Method Measwred

Irtiarjaladind BAR (uBy

0 di=35.6 Wikg

Cerlificate No; D5SGHzV2-1128_Sep24
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D5GH2V2 - SN 1128 September 17, 2024

Impedance Measurement Plot for Head TSL

511 Smith (R+[X] Scale 1.00

=1 5.200000 GHz 48.534 02-6.299 |O
>2 5250000 GHz 47.412 (-3.818 |0
>3 5.600000 GHz 54.187 0-2.724 [0
>4 5800000 GHz 50.937 0-4.530 |0

10.00
>1 5200000 GHz -23.675 dB
3.001 53 5250000 GHz -26.501 dB
>3 5600000 GHz -26:374.dB
0.00| -4 5800000 GHz -26.786 dB
=5.00
-10.00
-15.00
1
-20.00 ? 3 3 4
-25.00 V V v
=-30.00
-35.00
5.00 5.20 5.40 5.60 5.80 6.00
GHz
Certificate No: DSGHzV2-1125_5ep24 Page 11 of 11
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Conditions (f=5200 MHz)

Phantom SAM Head Phantom For usage with ¢cSAR3DV2-R/L
SAR result with SAM Head (Top)

SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR for nominal Head TSL parametars normalized to 1W 79.4 Wikg £ 20.3 % (k=2)

SAR averaged over 10 em?® (10 g) of Head TSL

condillon

SAR for nominal Head TSL parameters

normalized to 1TW

23.0 Wikg £ 19.9 % (k=2)

SAR result with SAM Head (Mouth)

SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR for nominal Head TSL parametlers normalized to 1W 83.1 Wikg * 20.3 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 24.2 Wikg £ 19.9 % (k=2)

SAR result with SAM Head (Neck)

SAR averaged over 1 cm® (1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

normalized to 1W

78.3 Wikg £ 20.3 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR for nominal Head TSL parameters

normalized 1o 1W

22.7 Wikg £ 19.9 % (k=2}

SAR result with SAM Head (Ear)

SAR averaged over 1 cm? (1 g} of Head TSL

Condifion

SAR for nominal Head TSL parameters

normalized to 1W

50.5 Wikg + 20.3 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

candition

SAR for nominal Head TSL parameters

normalized to 1W

17.3 Wikg £ 19.9 % (k=2)

' Additional assessments autside the current scope of SCS 0108

Certificate No; DEGHzV2-1128_Sep24
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Appendix;: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

Phantom SAM Head Phantom For usage with cSAR3DV2-R/L

SAR result with SAM Head (Top)

SAR averaged over 1 cm® (1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

normalized to 1W

81.7 Wikg % 20.3 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR for nominal Head TSL parameaters

normalized to 1W

23.4 Wikg £ 19.8 % (k=2)

SAR result with SAM Head (Mouth)

SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters normalized to TW 88.3 Wikg £ 20.3 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR for nominal Head TSL parameters nomalized to 1W 25.4 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Neck)

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR for nominal Head TSL paramelers

normalized to 1W

78.8 Wikg + 20,3 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL

condition

SAR for nominal Head TSL parameters

normalized o 1W

22.4 Wikg % 19.9 % (k=2)

SAR result with SAM Head (Ear)

SAR averaged over 1 cm® (1 g} of Head TSL

Condition

SAR for nominal Head TSL parameters

narmalized to 1W

56.1 Wikg £ 20.3 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL

condition

SAR for nominal Head TSL parameters

normmalized to 1W

18.0 Wikg % 19.9 % (k=2)

A Addltonal assessments outside the curmant scope of SCS 0108

Cerlificate Mo: D5GHzV2-1128_Sep24
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H 1 Ty
Calib ration Laboratory of aq“{g’f’@ S Schweizerischer Kalibrierdienst
Schmid & Partner m — ._.! c Service suisse d'étalonnage
Engineen’ng AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %ﬁ}‘ S Swiss Calibration Service
Sl Ly
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates |

Client Sporton Certificate No: CLA13-1022_Sep22

ICALIB RATION CERTIFICATE | I

Objact CLA13 - SN: 1022

Calibration procedura(s) QA CAL-15.v9 |
Calibration Procedure for SAR Validation Sources below 700 MHz

Calibration date: September 01, 2022

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (31).
The measurements and the uncertainties with confidence probability are given on the lollowing pages and are part of the certificate.

All calibrations have been conducled in the closed laboratory tacility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Powear meter MNRP SM; 104778 04-Apr-22 (Mo. 217-03525/03524) Apr-23

Power sensor MRP-Z91 S 103244 04-Apr-22 {MNo. 217-03524) Apr-23

Power sensor MRP-Z91 SM: 103245 04-Apr-22 (Mo. 217-03525) Apr-23

Reference 20 dB Attenuator SN: CC2552 (20x) 04-Apr-22 (Mo. 217-03527) Apr-23

Type-M mismatch combinaticn SM: 310982 / 06327 04-Apr-22 (Mo. 217-03528) Apr-23

Referance Probe EX3DV4 SM: 3877 31-Dec-21 (No. EX3-3877_Dec2i1) Dec-22

DAE4 SM: 654 26-Jan-22 (Mo. DAE4-654_Jan22) Jan-23

Secondary Standards D # Check Date (in housa) Scheduled Check

Power meter E44198 SN GB41293874 08-Apr-16 {in house check Jun-22) In house check: Jun-24

Power sensor E44124 SN: MY 41498087 06-Apr-16 (in house check Jun-22) In house chieck: Jun-24

Power sensor E44124 SN: 000110210 0B-Apr-16 (in house check Jun-22) In house check: Jun-24

RF generator HP BB48C SM: US3642U01700 04-Aug-99 (in house check Jun-22) In house check: Jun-24

Metwork Analyzer Agilent EB3S8A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house chack: Oct-22
Mame Function Signature

Calibrated by; Aidonia Georgiadou Laboratory Technician

Approved by: Sven Kihn | Technical Manager .9“ t é:‘___’_,

lssued: September 01, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of Sl

Schmid & Partner %
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

Report No.:FA4D0637

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

g
o

’.ﬂ.hr. il ulll"""\n

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to § GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Certificate No: CLA13-1022_Sep22
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

Head TSL parameters
The following parameters and calculations were applied.

Report No.:FA4D0637

DASY Version DASYEZ V52.10.4
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantomn Shell thickness: 2 + 0.2 mm

EUT Positioning

Touch Position

Zoom Scan Resclution

dx, dy =4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

13 MHz = 1 MHz

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 55.0 0.75 mho/m
Measured Head TSL parameters (22.0+0.2) °C 547+6% 0.74 mho/m + 6 %
Head TSL temperature change during test <0.5°C e ==
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR measured

1 W input power

0.555 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

0.560 Wikg = 18.4 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL

condition

SAR measured

1 W input power

0.346 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

0.349 Wikg = 18.0 % (k=2)

Certificate No: CLA13-1022_Sep22
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No.:FA4D0637

Impedance, transformed to feed point

48.4 02 + 5.0 Q2

Return Loss

-25.5dBE

Additional EUT Data

Manufactured by

SPEAG

Certificate No: CLA13-1022_Sep22
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DASYS Validation Report for Head TSL

Date: 01.09.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1022

Communication System: UID 0, CW (0); Frequency: 13 MHz

Medium parameters used: f= 13 MHz; 6 = 0.74 S/m; & = 54.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:
¢ Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn654; Calibrated: 26.01.2022
» Phantom: ELI v4.0; Type: QDOVAO001BB: Serial: TP:1003
= DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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 = 30.82 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.10 W/kg

SAR(1 g) = 0.555 W/kg; SAR(10 g) = 0.346 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 14 mm)

Ratio of SAR at M2 to SAR at M1 = 79.2%

Maximum value of SAR (measured) = 0.812 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.824 W/kg = -0.84 dBW/kg

Certificate No: CLA13-1022_Sep22 Page 50f 6
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Impedance Measurement Plot for Head TSL

Report No.:FA4D0637

Elle ‘View Channel Sweep Calibration Trace
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SPORTON LAB.

Report No.:FA4D0637

CLA13, serial no. 1022 Extended Dipole Calibrations

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Justification of the extended calibration>

CLA13 - serial no. 1022

13MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
09.01.2022
-25.518 48.364 4.9544
(Cal. Report)
8.31.2023
-24.882 -2.49 50.308 1.944 5.7239 0.7695
(extended)
8.30.2024
-25.357 -0.63 48.034 -0.33 4.9082 -0.0462
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C

SPORTON LAB.

Report No.:FA4D0637

<Dipole Verification Data> - CLA13, serial no. 1022 (Data of Measurement : 08.30.2024)
13 MHz - Head

»IE# 522 Log Mag 10.00dB/ Ref 0.000d8 [F1]

>1  13.000000 MHz -25.357 dB

1 Start 10 MHz FBW 70 kiz stop 16 MHz [0

mith (R+] ale 1.000u [F1]

13.000000 MHz 48.034 0 4.9082 0 60089 nH

1 Start 10 MHz IFBW 70 kHz Stop 16 MH: [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.:FA4D0637

SFORTON LAB.

<Dipole Verification Data> - CLA13, serial no. 1022 (Data of Measurement : 08.31.2023)
13 MHz - Head

[1 start 10 MHz IFEWY 70 kHz Stop 16 MHz [EEd)

|1 Start 10 MHz IFEW 70 kHz Stop 16 MHz & |

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Client Sporton
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Report No.:FA4D0637

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizrero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: DAE4-1694 _Nov24

|CALIBRATION CERTIFICATE I

Obyject

Calibration procedura(s)

Calibration data:

DAE4 - SD 000 D04 BO - SN: 1694

QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Movember 19, 2024

This calibration cerificate documents the fraceability to national standards, which raalize the physical onils of measurements (51},
The measuremeants and the uncerainties with confidence probabllity are given on the foflowing pages and are pan of the certificate.

All calibrations have bean conductad In the clased laboratory facility: environmant lemperature (22 = 3)°C and humidilty = 70%,

Calibration Equipment used (M&TE critical for calibration)

Calibrated by:

Approved by:

Primary Standands 10 # Cal Date (Certihcate Mo.) Scheduled Calibraton
Keithley Muitimeter Type 2001 SM: 0810278 ZT-Aug-24 (Nod054T) Aug-25

Secondary Standardgs 10 Chack Date (in holsa) Scheduled Check

Auto DAE Calibration Uinit SE UWS 053 AA 1001 23-Jan-24 (in house check) In house check: Jan-25
Calibrator Box W21 SE UMS 006 AA 1002 23-Jan-24 (in house check) In house check: Jan-25

Nama Function
Adrian Gehring Laboratery Technician
Syan Kahn Technical Manager

This calibration centificate shall not be reproduced excepl in full without written approval of the laboratory,

Signature

e

B e

i

Issued: Novamber 19, 2024
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

S Schwelzerischer Kalibrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voitage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

¢ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

e Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

* Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

* AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

s [nput Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

¢ [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

= Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1694 _Nov24 Page 2ol 5
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