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Impedance Measurement Plot for HSL
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Engineering AG L

Zoughausstrasse 43, B004 Zurich, Switzerland "m
Accredited by the Swiss Accraditalion Service (SAS)

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

Report No.: FA550731B

S Schweizerischer Kalibrierdiensi

c Sarvice suisse d'élalonnage
Servizio svizzero di taratura

S Swiss Callbration Service

Accreditation No.: SCS 0108

Caltibration procedura(s)

Calibration data

QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

June 11, 2025

This calibration certilicate documents the raceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probabllity are given on the following pages and are part of the certilicate.

All callbrations have been conducted in the closed laboratory facility: enviranment temperature (22 = 3)°C and humidity < 70%.
Calibration Equipmant used (M&TE critical for calibration)

client | Sporton Certificate No. | D2600V2-1078_Jun25
Taoyuan City
CALIBRATION CERTIFICATE
Object D2600V2 - SN: 1078

Primary Standards o] Cal Date (Certilicale Mo.) Seneduled Cal
Power Sensor R&S NRP-331 SN: 100967 | 26-Mar-25 (No. 217-04290) War-26
Power Sensor RAS NRP18A SN 101859 | D6-Fab-25 (No. 4030A315008541) Feb-26
Spectrum Analyzer R&S FSYAD SN 101832 | 29-Jan-25 (No. 4030A315000658) Jan-26
3.5mm mismatch combnation 8N: 1152 24-Mar-25 (Mo, 217-042093) Mar-26
OGP DAK-12 SN: 1016 74-Sopt-24 (No, OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.6 SN: 1249 23-Sepi-24 (No. OCP-DAKS.5-1249_Sep2d) Sep-25
Relerence Probe EX30V4 SN: 7348 10-Jan-25 (Nog, EX3-T349 Jan25) Jan-26
DAEAp SN: 1836 17-Apr-25 [Mo. DAE4ip-1836_Apr2s) Apr-26
Secondary Standards [n} Check Date (In housa) Seheduled Check
ACAD Selup 1 SN 1000 27-May-25 (Mo, B76-AGAD_Bource_Box-2505a7) | May-26
Signal Generator R&S SMB100A SN 1B20B1 | 27-May-25 {No. 675-CAL16-54588-250527) May-26
Mismatch; Shia SN 1102 24-Apr-25 (Mo, 675-Mismatch_SMA-250424) Apr-26
QCP DAK-12 SN: 1029 27-Fab-25 (No. OCP-DAK12-1029_Feb25) Feb-26
"OCF DAK-35 SN: 1336 05-Dec-24 (No. OCP-DAK3 5-1336_Dec24) Dec-25
Mame Funclion Signaiure
GCallbrated by Paula Pina Laboratory Technician 3%
Approved by Svan Kohn Technical Manager i l //%,EM

Issued; June 17, 2025
This calibration certificate shall not be reproduced axcept in full without wrilten approval of the laboratory,

Certificate No: D2600V2-1078_Jun25
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Appendix C

Report No.: FA550731B

Calibration Laboratory of S, i sabrbrpmloesloothidnthsi ot
. - - ce s
ECh:m‘d & Pﬂgaﬂr M € servizio svizzero di taratura
ngineenng PN S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzerland "E,;@.F

Accredited by the Swiss Accreditation Service (SAS)

Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL
ConvF
MIA

tissue simulating liquid
sensitivity in TSL / NORM x.y.z
not applicable or not measured

Calibration is Performed According to the Following Standards

-

IEC/IEEE 62209-1528 "Measurement Procedura 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,
Iinstrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", Cctober 2020.

KDB BB5E64, "SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Additional Documentation

DASY System Handbook

Methods Applied and Interpretation of Parameters

-

Measurement Conditions; Further details are available from Ihe Validation Report at the end of the certificate. All figures
staled In the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: Tha dipols is mounted with the spacer o position its feed point exactly below the center
marking of the flat phantom section, with the arms oriented paraliel 1o 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 teed point. The Return
Loss ensures low reflected power. No uncertainly required.

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

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

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

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

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

Cartificate No: D2600V2-1078_Jun25
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Appendix C Report No.: FA550731B

D2600V2 - BN: 1078 June 11, 2025

Measurement Conditions

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

DASY Version DASYE Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 5mm, tz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 2600MHz +1MHz

HSL parameters at 2600 MHz

The tallowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal HSL paramelers 22.0°C 3a.0 1.96 mhofm
Measured HSL parameters (22.0 +0.2)°C 37.4 6% 2.00 mho/m £6%
HSL temperature change during test <05°C
SAR result with HSL at 2600 MHz
SAR averaged over 1cm? (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm inpul power 13.2 Wikp
SAR for nominal HSL parameters normalized to TW 55,3 Wikg £17.0% (k=2)
SAR averaged over 10 cm? (10 g) of HSL Caondition
SAR for nominal HSL parameters 24 dBm input power 6.26 Wikg
SAR for nominal HSL parameters normalized to. 1W 24.9 Wikg £16.5% (k=2)
Certificate No: D2600V2-1078_Jun2s Page 3ol &
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Appendix C

D2600V2 - SN: 1078

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 2600 MHz

Report No.: FA550731B

June 11, 2025

Impedance 496 0-7.2j0
Return Loss -22.8dB
General Antenna Parameters and Design
[ Electrical Delay {one direction) [ 153 ns |

After long term use with 100W radiated power, only & 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 1o
the second arm of the dipole. The antenna Is therefore shori-circuited for DC-signals. On gome of the dipoles. small end
caps are added 1o the dipole arms In order to improve matching when loaded according to the position as explained in the
“Measuremeant Conditions” paragraph, The SAR data are nol 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

Manutactured by

SPEAG

Certificate No: D2600V21078_Jun25
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Appendix C Report No.: FA550731B

D2600VE - EN: 1078 Juna 11, 2025
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Appendix C

D2600V2E - BN: 1078

Impedance Measurement Plot for HSL

Report No.: FA550731B

dJune 11, 2025
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Appendix C Report No.: FA550731B

Calibration Laboratory of S, S Schwsizerachior Kalibrterdlenst
= L3 £ Service suisse d'étalonnage
Schmid & Partner : c . .
Eiail ina AG Servizio svizzero di taratura
ngineering % ‘ﬂ,{;“\ F S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zunch, Switzerland f
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiflcates

Client Sporton Certificate No. D3300V2-1005_Apr25
Taoyuan City

| CALIBRATION CERTIFICATE

Object D3300V2 - SN: 1005

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

Callbration date April 22, 2025

This cailbration certilicate documents the traceability to national standards, which reafize the physical units of measuramenis (S1).
The measuraments and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducied in the closed labomitory facility. envirenment temperature (22 + 3)°C and humidity < 70%.
Calibration Equipment used (METE critical lor calibration)

Primary Standards ID Cal Date (Certificate No.) Schaduled Cal
Power Sensor R&S NRP-33T SN: 100867 | 26-Mar-25 (No. 217-04290) Mar-26
Power Sensor &S NRP18A SN: 101859 | DB-Fab-25 (No. 4030A315008541) Feh-26
Spectrum Analyzer RES FSVAD SM: 101832 | 28-Jan-25 (No. 4030A315009658) Jan-26
3.5mm mismatch combination SM:1152 24-Mar-25 (No. 217-04293) Mar-26
OGP DAK-12 SN: 1016 24-Sepl-24 (No, OGP-DAR12-1016_Sepad) Sep-2h
COCP DAK-3.5 SM: 1249 23-Sept-24 (No. OCP-DAK2.5-1249_Sep24) Sep-25
Relerence Probe EX30V4 SN: 7348 10-Jan-25 (No. EX3-7349_Jan25) Jan-26
DAEdip SN: 1836 17-Apr-25 (No. DAE4ip-1838_Ap25) Apr-26
Secondary Standards 5] Check Date (in house) Scheduled Check
ACAT Source Box SN: 1000 2B-May-24 (No. 875-ACAD Source_Box-240528) | May-25
Signal Generatlor R4S SMB100A Sh: 182081 2B-May-24 (No. B75-CAL16-54588-240528) May-25
Mizmatch; SMA SN 1102 22-May-24 (No. E75-Mismaich. SMA-24D522) May-25
Mame Funection Signatura
Calibrated by Laif Klysner Labaratory Technician ﬁ% 7@/"«
. ) o ®
Approved by Svan Kihn Technical Manager -L,,‘1 —
[ =

Issued; April 23, 2025
This calioration cerlificate shall not be reproduced except in full without writtan-approval of the laboratory.

Certificate No: D3300V2-1005_Apr25 Page 1 of 6
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Appendix C Report No.: FA550731B

ibr n Laboratorv of Sy, S Schweizerischer Kalibrierdienst

ga;b;t;np " tory :i\\_‘&_-':-"/‘ﬁ ¢ Service suisse d'étalonnage
chmid & Fartner m Servizio svizzero di taratura

Engineering AG P S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland KM

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
GConvF  sensifivity in TSL/ NORM x,y.z
MA not applicable or not measured

Calibration is Performed According to the Following Standards

» |EC/IEEE 62209-1528, "Measurement Procaedure For The Assessment Of Specific Absorption Rale Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Modals,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

= KDB 865664, "SAR Measurement Requiremants for 100 MHz to 6 GHz"

Additional Documentation
+ 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 dipole is mountad with the spacer to position its feed point exactly below the cenler
marking of the flai phantom section, with the arms oriented paralial 1o the body axis:

+ Feed Paint Impedance and Return Loss: These parameters are measured with the dipole pesitioned under the liguid filled
phantom. The impedance stated is transtormed from the measurement at the SMA connector to the feed point. The Relurn
Loss ensures low reflected power, No uncertainty required.

« Electrical Delay: One-way delay batween the SMA connector and the antenna feed point. No uncertainty required.

= SAR measured: SAR measured al the stated anlenna inpul power.

= SAR normalized; SAR as measured, normaiized to an input powar of 1 W at the antenna conneclor,

« BAR for nominal TSL pararmeters: The measured TSL parameters are used o calculate the nominal SAR resull,

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

Cerfificate No: D3300V2-1005_Apr25 Page 2 ot 6
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Appendix C Report No.: FA550731B

D3300V2 - SN: 1005 April 22, 2025

Measurement Conditions

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

DASY Version DASYE 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 = 5Smm, dz = 1.4mm Graded Halie = 1.5 mm (Z direction)
Frequency 3300MHz £ 1MHz
HSL parameters at 3300 MHz
The following parameters and calculations wera applied.
Temperature Permittivity Conductivity
MNominal HEL parameters 22.0°C ag.2 2,71 mho/m
Measured HSL parameters (22.0 +0.2)°C 9.7 £6% 2.80 mho/m +6%
HSL temperature change during test < 05°C
SAR result with HSL at 3300 MHz
SAR averaged over 1 ¢cm® (1 g) of HSL Gondition
SAR for nominal H5L paramelers 20 dBm input power 6.78 Wikg
SAR for nominal H5L parameters normalized fo 1W 67.8 Wikg £19.9% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm Input power 2.62 Wikg
SAR for nominal HSL parameters normalized to 1TW 26.2 Wikg £19.5% (k= 2)
Certificate No: D3300V2-1005_Apr25 Page 3ol 6

Page108/311



Appendix C Report No.: FA550731B

D3200V2 - BN: 1005 April 22, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 3300 MHz

Impedance 51.10-9.7i0
Return Loss -20.3 dB

General Antenna Parameters and Design

[ Electrical Delay {one direction) | 1116 ns |

Atter long term uge with 100W radiated power. only a slight warming of the dipele near the feedpoint can be measured.

The dipole Is made of standard semirigid coaxial cable. The center conductor of the leeding line is direclly connected to
Ihe 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 leaded 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
io the Standard. Mo 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

Manufactured: by SPEAG

Certiticate No: D3300V2-1005_Apr25 Page 4ol 6
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Appendix C

b3300V2 - SN: 1005

System Performance Check Report

Report No.: FA550731B

April 22, 2025
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Appendix C

Report No.: FA550731B

D3300V2 - SN: 1005 April 22, 2025
Impedance Measurement Plot for HSL
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Appendix C

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughaussirasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

RITAIT
_\J\ )‘rk

Report No.: FA550731B

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizle svizzero di laratura

S Swiss Callbration Service

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories lo the EA
Multitateral Agreement for the recognition of callbration certificales

Client Sporton Certificate No. D3500V2-1036_Mar25
| CALIBRATION CERTIFICATE "
Object D3500V2 - SN: 1036
Calibration procedure(s) QA CAL-22v7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Calibration date Marﬂh 11,2025/

This calibration certilicate documents the traceability to national standards, which realize the physical units of measuremants (SI).
The measurements and the uncertainties with confidence probabilily are given on the following pages and are part of the certificate.

All calibrations have been conducled in the closed laboratory facility: emvironmant lemperalure (22 = 3)'C and humidity < 70%

Calibration Equipment used (M&TE critical for calibration)

Pnmary Standards B Cal Date {Eﬂrﬁlm_i;e"hlu.] Scheduled Gal
Power Sensor R&S NRP-33T SN 100867 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor R&S NEPTBA SN: 101859 | 06-Feb-25 (No. 4030A315009541) Fab-26
Spectrum Analyzer RES FSV4D SN: 101832 | 29-Jan-256 (No. 4030A315009658) Jan-26
Mismalch; Shorl [S4188] Aftenualor [54423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN 106 24-Sop-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SM; 1248 23-Sep-24 (No. OCP-DAK3.5-1249_Sep2d) Sep-25
Reference Probe EX30V4 SN: 7348 10-Jan-25 (No, EX3-7348_Jan25) Jan-26
DAE4ip SN: 1836 28-0ct-24 [No, DAE4ip-1836_ Ocl24) Oct-25
Secondary Standards iD Chack Date {in house) Scheduled Check |
ACAD Source Box SN 1000 28-May-24 fN&_ﬁ?E-ﬁEAD_EWrm_Bm-EMEEE& May-25
Signal Generator R&S SMB100A SN: 182081 | 28-May-24 (No. 675-CAL16-54588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 (No. B75-Mismalch_SMA-240622) May-25
MName Function Signalure
Calibrated by Kreimir Franjic Laboratory Technician
Approved by Sven Kithn Technical Manager = ./‘E;.'_/__—
Issued: March 12,2025
This calibration certificate shall not be reproduced excapt in full withaut written approval of the laboratoy.

Certificate No. D3500V2-1036_Mar25
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Appendix C Report No.: FA550731B

Calibration Laboratory of S8, S. Schweizoriacher Kalibrierdienst
Schmid & Partner AN 4 c Service suisse d'étalonnage

: ; % Servizio svizzero di taratura
Engineering AG BN S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zunch, Swilzerland K R
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificales

Glossary

TSL tisgue simulating liquid
ConvF  sensitivity in TSL/ NORM x.y.2
NI not applicable or not measurad

Calibration is Performed According to the Following Standards

= |EC/IEEE 62209-1528,"Measurement Procedure For The Assessment 01 Specific Absorplion Rate O Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Waorn Wireless Communication Devices - Part 1528: Human Madels,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", Octobear 2020,

= KDB 865664, "SAR Measuremant Requirements for 100 MHz to 6 GHz"

Additional Documentation
- DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Conditions: Further details are available Irom the Validation Report at the end ol the certilicate. All ligures
staled m the certiicate are valid at the Irequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position s feed point exactly below the center
marking of the lat phantom sectlon, with the arms onented parallel to the body axis;

« Feed Point impedance and Aeturn 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 connactor 1o the feed point. The Return
Logs onsures low rellecled power. No uncertainty required,

* Electrical Delay: One-way delay between the SMA connector and the antenna leed poinl. Na uncertainly required.

= SAR measured: SAR measured al the stated antenna inpul power,

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

= SAR lor nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR resull,

The reparted uncertainty of measurement is stated as the standard uncertainty of measurement rnu_rt:p!ied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%

Certilicate Nor D3500V2-1036_Mar25 Page 2 ol 6
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Appendix C Report No.: FA550731B

D3500V2 - SN: 1036 March 11, 2025

Measurement Conditions

DASY system configuration, as far as nol given on page 1,

DASY Version DASYE Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = Smm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency A500MHz £1MHz

HSL parameters at 3500 MHz
The following paramelers and calculations ware applied.

Temperature Permitlivity Conductivity
Nominal HSL parameters 22.0°C 379 2.91 mhoim
Measured HSL parameters {22.0+0.2)°C 38.7 6% 2.94 mho/m £6%
HSL temperature change during test <05°C
SAR result with HSL at 3500 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm inpul power 6.56 Wikg
SAR for nominal HSL parameters normalized 1o 1W 65.6 Wikg £19.9% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 2.48 Wikg
SAR for nominal HSL parameters normalized o 1W 24.9 Wikg £19.5% (k=2)
Eﬂillca_tﬂ Mo: D3500V2-1036_Mar2s Page 3ol @
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Appendix C

D3500V2 - BN: 1038

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 3500 MHz

Report No.: FA550731B

March 11, 2025

impedance 5240-370

Reiurn Loss -27.3 dB
General Antenna Parameters and Design
[ Electrical Delay (one direction] [ 1.14ns ]

After long term wse with 100W radiated power, only a stigh! warming of the dipole near the leedpaint can be measured.

The dipole is made ol standard semirigid coaxial cable The cener conductor ol the feeding line is direclly connected ta
the second arm of the dipole. The antenna Is therefore shorl-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 1o the position as explained in the
“Measuramen! Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still accarding
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

Manufaciurad by

SPEAG

Certiticate No: D3500V2-1036_Mar25
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Appendix C

D3500V2 - SN: 1036

Report No.: FA550731B

March 11, 2025

System Performance Check Repart
Summary
Dipnle Froguency |Mify] TiL Pavwit [ERRI]
D3500vE - $K1016 200 L 20
Exposure Conditions
Fhamiom Section, TSE Tonwn Dtntance fromf  Rand Cooup, URD - Fregusnoy (MHr, Channel Sumne: Cenrvmrsion Facioar THE. Cemduetmmmy 5 m| TSE Pearrirtnany
Fhit 1o . — A5S00, LEY LA LR
Hardware Setup
Fhahinm T58, Meadarad Dave Prodee, Calltialion Date DAE, Calitication [Dare
MFF Y30 Center H5L, 2E25-03-11 EXEDVA - SNT 34T, J025-11 =10 DAEAE SnERTE, 2024-10-28
Scans Setup Measurement Results
Fobim SLan Fomm Sgan
Corid Eatenis {een] 28 x T8 u 2R (e 117 02 E-03=11
Grid Sreps [inm| Sl W Sl 1A osiARl g W Kal .56
Sennon Surtace {mmj A4 mbaiting [WiKa] 2A%
Graded Cnid Y Posarii Dty LB =0,01
Grading Rauo 1.% Preever Saaling Disabbeaf
HUALA Wk Aaalimyg Factoe {dit]
Suprfacs Datectlicg VAL s Bp TAL Coarectiog Pogitive | Madanee
Sean Winthed Megsiered

04dB = 17.0W/Kg

Cerlificate No: D3500V2-1036_Mar2s
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Appendix C Report No.: FA550731B

D3b00V2 - SN: 1036 March 11, 2025

Impedance Measurement Plot for HSL
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Appendix C Report No.: FA550731B

Calibration Laboratory of S, S Schweizerischer Kallbrierdienst
i BN Service suisse d'étalonnage
Schmid & Partner E c Servht I
Engineering AG 3 - riEo avizee di tralire
) ,ﬁ\ S Swiss Calibration Service
Zoughausstrasse 43, 8004 Zurich, Switzerland W, “TTI:-"-"‘W\‘
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 Certiticate No. D3700V2-1022_Jul24
Taoyuan City
CALIBRATION CERTIFICATE
Object D3700V2 - SN: 1022
Calibration procedure(s) QA CAL-22v7

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Calibration date July 10, 2024

Ttiis calibration certificate documents the raceability to national standards, which realize the physical units of measurements {S1).
The measurements and the uncertainties with confidence probability are given on the foflowing pages and are part of the certificate.

‘Al calibrations have bean conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD Cal Date (Certificate Ma.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 2B-Mar-24 {No. 217-04038) Mar-25
Power Sensor R&S NRP18A SN: 101852 | 21-Mar-24 (Mo, 4030A315007801) Mar-25
Spectrum Analyzer R&SFSV4D SN: 101832 | 25-Jan-24 (No. 4030-31 5007551) Jan-25
Mismatch; Short [S4188] Attenuator [S4423] | SN:1152 28-Mar-24 (Np. 217-04050) Mar-25
OCP DAK-12 SN: 1016 05-0ct-23 (No. OCP-DAK12-1016_0ct23) Cct-24
OCF DAK-3.5 SN: 1249 05-0ct-23 (No. OCP-DAK3.5-1249_0ct23) Cct-24
Relerance Probe EX30V4 SN: 7340 03-Jun-24 (No. EX3-7348_Junad) Jun-25
DAE4ip SN: 1836 10-Jan-24 (No. DAE4ip-1836_Jan24) Jan-25
[ Secondary Standards 18] Check Date (in house) - [ Bcheduled Check
| ACAD Source Box SN: 1000 ZB-May-24 (N0, 675-ACAD_Source_Box-240528) | May-25
Signal Generator RAS SMB100A SH: 182081 | 28-May-24 (No. 0001-300719404) May-25
Mismatch: SMA BN 1102 22-May-24 {No. 675-Mismatch_SMA-240522) May-25
Nama Function Signature
fibrated Paulo Pina Laboratory Techniclan i ——
Chllvala Y VT,
Approved by Sven Kihn Technical Manager ‘,9 &’K
Issued: July 10, 2024

This calibration certilicate shall not be reproduced except in full without written approval of the laboratary.

Certificate No: D3700V2-1022_Jui24 Page 1of &
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Appendix C Report No.: FA550731B

Schweizerischer Kalibrierdienst

i bo f N S
g’hb',':‘g’g labartory o S ¢ Service suisse d'étalonnage
chmid & Partner acNRA Servizio svizzero di taratura
Engineering AG S S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland AN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatorles to the EA
Multiiateral Agreement for the recognition of calibration certificates

Glossary

TSL fissue simulating liquid
ConvE  sensitivity in TSL / NORM x.y.2
M/A not applicable or not measured

Calibration is Performed According to the Following Standards

. IEC/|EEE 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.

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

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

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

. Antenna Parameters with TSL: The dipole is mounted with the spacer to position its teed point exactly below the center
marking of the flat phantom section, with the arms oriented parallef to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the fiquid filled

phantom. The impedance stated Is transformed from the measurement at the SMA connector to the feed point. The Relurn

Loss ensures low reflected power, No uncertainty required,

Elecirical Delay: One-way delay between the SMA connector and the antenna fesd point. No uncertainty required,

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

SAR riormalized: 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 1o calculate the nominal SAR result.

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

Certificate No: D3T00V2-1022_Jui24 Page 2of 6
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Appendix C Report No.: FA550731B

D3700V2 - SN: 1022 July 10, 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 Phanlom
Distance Dipole Center - TSL 10.-mm with spacer
Zoom Scan Resolution dx, dy = Smm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3700MHz £1MHz

Head TSL parameters at 3700 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 317 3.12 mho/m
Measured Head TSL paramelers (22.0 £0.2)°C 38.2 +6% 3.08 mhofm 6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 3700 MHz
| sAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 6.81 Wikg
SAR for nominal Head TSL parameters normalized to 1W BB.1 Wkg £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 2.52 Wikg
SAR for nominal Head TSL parameters normalized to TW 25.2 Wikg +18.5% (k=2)
Certificate No: D3700V2-1022_Jul24 Page 3 0f 6
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Appendix C Report No.: FA550731B

D3700V2 - SN: 1022 July 10, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3700 MHz

Impedance 5230~-5310
| Return Loss 1 -25.0 dB

General Antenna Parameters and Design

| Electrical Delay {one direction) | 1.125ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some ¢f the dipoles. small end caps are
added to the dipole arms in order to improve matching when loaded according to the position as expiained 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 fo the dipole arms, because they might bend ar the scidered
gonnections near the feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG |

Certificate No: D3700v2-1022_Jul24 Page 4 of &
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Appendix C

DaT00vV2 - SN: 1022

System Performance Check Report

Report No.: FA550731B

Jully 10, 2024

Summary
Dipale Fraquency [MHz] Tl Poswer [dBm]
DI70OVE - SN1022 I HEL 20

Exposure Conditions

Phantorn Secton, TSL  Tesy Dismnge [mm]  8and  Graup, UID - Fregumney (MHz], Channel Miamber Comeeriion Factor  T5L Condutihvity [S7m]  TSL Permnifiivity
Flax 14a ON, b= 3700, 0 8.34 308 3182
Hardware Setup
Fhantom TSL, Maasured Date Frope, Callorabon Daie [bAF, Calibeation Dt
MFP VA0 Right HSL, 22 &-07-10 B0V - SNT 345, 2024-06-13 NAEHP SnIEIG, 2024-01-10
Scans Setup Measurement Results
Foam Scan foom Scan
Grid Extents, [mm) 2B 28 % 28 Bate 2024-07-10
Grid Steps jmm] EQnS0xiA AR Lg TW/Kg| .81
Sansor Surface Imm] 1.4 paSAR IDg [Wikgh 252
Craded Grid fou Powede ity (08 =000
Grading Ratio 1.5 Fowar Scaling Disabled
WAL MiA Scaling Factor LHRE
Surface Dotection Vi5 = 8p TAL Correciion Pagithne [ Neganve
Szan Muthod Measured

o'dE = 18.5'WiKg

Certificate No: D3700V2-1022_Jul24
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A .
ppendix C Report No.: FA550731B

D3700V2 - SN: 1022 July 10, 2024

Impedance Measurement Plot for Head TSL

511 Smith (R+j*) Scale 1.00
=1 3700000 GHz 52.270 {1-5.320 |0

10.00
5.00
0.00

-5.00
-10.00
-15.00
-20.00
«25.00
-30.00
-35.00

=1 3.700000 GHz -24.963 dB

o [

3.50 3.60 3.70 3.80 3.90
GHz
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Appendix C

SPORTON LAB.

Report No.: FA550731B

D3700V2, 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>

D3700V2 — serial no. 1022

3700MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)
07.10.2024
-24.963 52.27 -5.320
(Cal. Report)
07.09.2025
-24.852 0.445 52.81 0.54 -5.0973 0.2227
(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

.. FA550731B

<Dipole Verification Data> - D3700V2, serial no. 1022 (Data of Measurement : 07.09.2025)
3700 MHz - Head

P S11 Log Mag 10.00dB/ Ref 0.000dB [F1]

[>13.7000000 GHz -24.852 ds

1 Start 3.5 GHz IFBW 70 kHz Stop 3.9 GHz

Pl S11 smith (R+jX) Scale 1.000U [F1 Del]

>1 3.7000000 GHz 52.810 @ -5.0973 Q 8,4387 BF}

1 Start 3.5 GHz IFBW 70 kHz Stop 3.9 GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA550731B

Ay, S Schweizerischer Kalibrierdlenst
Ca!lbn:atiun Laboratory of -*‘-RE\-..‘-—ZJ//’% £ G c Service suisse d'élalonnage
5Dh1_'nld & Partner Servizio svizzero di taratura
Engineering AG s Oyl S Swiss Calibration Service
Zeughausstrasse 43, BOD4 Zurich, Switzerland ‘Fzm&‘ " £
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 recegnition of calibration certificales

Client Sporton Certificate No. D3900V2-1017_Apr25
Taocyuan City
_ CALIBRATION CERTIFICATE
| Object D3900V2 - SN: 1017
Calibration procedure(s) QA CAL-22.v7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Calibration date April 22, 2025

This calloration certificate documents the raceability to national standards, which realize the physical units of measuremenis (S),
The measurements and the uncertainties with confidance probability are given on the following pages and are part of the certilicate

All calibrations have been conducted in the clogad laboratory Raclitty: emvironment temperature (22 £31°C and humidity < T0%.
Calibration Equipment used (METE critical lor cabbration)

Primary Slandards ] Cal Data [Geriificate Mo.) Scheduled Cal

Power Sensor &S NAP-33T SN 100867 | 26-Mar-25 (No. 217-04290) Mar-26

Powar Sansor RES NAFP18A SN: 101859 | DB-Fab-25 (Mo. mnnatm"ﬁ‘m: Feh-26

Spectrum Analyzar R&S FSV40 SH: 101832 | 29-Jkan-25 (No, 4D30A315008658) Jan-26

3 5mm misalch combination SN 1152 B4-Mar-25 (No, 217-04293) Mar-26

DCP DAK-12 SN 1016 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25

DCP DAK-35 SM: 1249 23-Sept-24 (Mo, QCP-DAK3.5-1249_Sap24) Sep-26

Helerance Probe EXaDVA SN 7349 10-Jan-25 (No. EX3-7348_Jan2§) Jan-26

DAE4ID S 1836 17-Apr-25 (No. DAE4ip-1836_Apr25) Apr-26

Secondary Slandarnds D Check Date (in house) Scheduled Check

ACAD Source Bow 5N: 1000 EB-May-24 (No. E?E-AGAD_EULH‘C&_BM-EEE_EE} May-25

Signal Generator RAS SMB100A SN: 182081 | 28-May-24 (No, 675-CAL16-54588-240528) May-25

Mismatch; SMA SN: 1102 32-May-24 (No. 675-Mismaich_SMA-240522) May-25
Name Function Signature

Issued: Apnl 22, 2025
This calibration cerfificate shall not be reproduced except in full withou! written approval ol the laboratory,

Approved by Svean Kiihn Technical Manager

Calibrated by Leit Khysnar Laboratory Technician gﬁrf %_/

Caertificate No: D3300V2-1017_Apr25 Page 1 of 8
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Appendix C Report No.: FA550731B

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Calibration Laboratory of Y
Schmid & Partner Sa0=~-
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

e
'blf:lr‘

=N
LN
Fedppl ¥

Wy

i

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

Glossary

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

Calibration is Performed According to the Following Standards

+ |EC/IEEE 82209-1528,"Measurament Proceture Far The Assessment Of Specific Absorption Rate Of Human Exposure To
Aadio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Modsals,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

- KDB 865664, "SAR Measureman! Requirements for 100 MHz to 6 GHz"

Additional Documentation
« DASY Systam Handbook

Methods Applied and Interpretation of Parameters

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

« Anienna Parameters with TSL: The dipole is mounted with the spacer to position its leed point exactly below the center
marking of the flat phantom saction, with the arms oriented parallel 1o the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the liguid 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 reguired.

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

SAA measured: SAR measured af the stated antenna inpul 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 ol measurement is stated as the standard uncertainty of measurement multiphed by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 85%.

Certificate No: D3800V2-1017_Apr2s Page 2ol B
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Appendix C Report No.: FA550731B

D3900V2 - BN: 1017 Aprll 22, 2025

Measurement Conditions

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

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom ModLlar Flat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 5mm, dz = 1.4mm Graded Ratic = 1.5 mm (Z direction)
Freauen 3900MHz +1MHz
o\t 4100MHz +1MHz
HSL parameters at 3900 MHz
The following parametars and calculations were applied
Temperature Permittivity Conductivity
Mominal HSL parameters 220°C 375 3.32 mha/m
Measured HSL parameters (22.0 £0.2)"C 38.9 +6% 3.29 mho/m +6%
HSL temperature change during test <050
SAR result with HSL at 3900 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL paramaeters 20 dBm input powear 7.02 Wikg
SAR tor nominal HSL parameters nermalized to 1W 70.2 Wikg £19.9% (k=2
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 2.46 Wikg
SAR for nominal HSL parameters normalized to 1W 246 Wikg +19.5% (k=2)
Centificate No: D3900V2-1017_Apr25 Page 301 8
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Appendix C Report No.: FA550731B

D3900V2 - SN: 1017 April 22, 2025

HSL parameters at 4100 MHz

The following parametars and calculations were applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 220°C 372 3.53 mho/m
Measured HSL parameters (22.0 £0:2)°C 38.7 £6% 3.48 mho/m +6%
HSL temperature change during test <0.5"C
SAR result with HSL at 4100 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 6.70 Wika
SAR for nominal HSL parameters normakzed fo 1W 67.0 Wikg £19.9% (k=2)
SAR averaged over 10 cm® (10 g} of HSL Conditicn
SAR for nominal HSL parametars 20 dBm input power 2.33 Wik
SAR for nominal HSL parametars normalized 1o 1W 23.3 Wikg £19.5% (k =2}
Certificate No: D3S00V2-1017_Apr2s Fage 4 of 8
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Appendix C

D3800V2E - BN 117

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 3300 MHz

Report No.: FA550731B

April 22, 2025

Impedance 481 0-63 0
Return Loss -23.9 dB
Antenna Parameters with HSL at 4100 MHz
Impedance 6080120
Raturn Loss -20.1 dB
General Antenna Parameters and Design
| Electrival Delay (one direction) | 1.104 nz |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected lo
the second arm of the dipale. 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
io 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: D3800V2-1017_Apr25

Page S of 8
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Appendix C

D3g00v2 - SN: 1017

System Performance Check Report

Report No.: FA550731B

April 22, 2025

Summarny
Dipols Freguancy [MHZ] TS5l Pewinr [
DASnVE - SI0kT EL L] HEL 0
Exposure Conditlons
hairioim Section, 154 Tewt Distance feml  Sand  Orowp, U freguency |Mbte], Chanmel Mimber Comvaesion Factpr  TSL Conductiviy [5fm]  TBL Permistily
May i oW, i haan, | 6.37 124 jag
Hardware Setup
Phamtnni Tk, Méavurmd Date Probe. Calibration Qs DAL, Calibration Dare
MEF VE.O Canei HEL. 202 5-048-22 B0 = SNTI40, 20250110 DAEAIp 50 B36, 20250417
Scans Setup Measurement Results
oom scan donm Wan
g Excongs [mm| 8w JRx il Plate 202502
Goud Siepes ] S.0RE0E 1.4 PaSAR Y (WY Rg) o
Lentor Surface fmin) 1.4 oeSAR Ty WK g] 246
Craded Crid Ye& Poswr Drrift fdB] (4K}
Crading Ratie 1.5 Posvar Scalimg Disakded
ALALA NN Zealing Factor [0

SipfaciE Detacticn VME - Bp

T5L Cormmition

Potitive | Mogalp

Lonm Method Mejsuted

0 dE = 159 W/ky

Certificate No: D3800V2-1017_Apr25
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Appendix C

DAA0OV2 - SN: 117

Systemn Performance Check Report

Report No.: FA550731B

April 22, 2025

Summary
CHpnin Frequency [MHz] 51 Prawver joimi]
D3N0OVE - SHIO1T alao Ll 20

Exposure Conditlons

Phantam Segiion, T50 Tast Destanon: {mem| Bapg  Crous, UID | Freguency [MHa] Chanpel Hamber Corversodt Facibr TSI TomsducTndy [5im| 151 Permicthvity

Mat 11 cw. 0O aT06; 0 L ] 444 3R.7
Hardware Satup

Phantom THL, Magwuied Date Prabee. CaliBeation Date EiAE, Calleation Dars

MFP VRO Conted WL J025-04-23 EX3D%a - GRTI40, 2005-01-10 DAEMD SalBIE, 2025-04-14

Scans Setup Measurement Results

faom Sran Lo SEan
Gl Extents jrm] Eiw i wds atn L B
G Steps [mm) dbxafi=14 psSaR g W/ Kg) &0
Lonsor Surface fmn| 1.4 asSAR Vg WK 233
Caaded G Wil Faaver Dellft [dBf 0. 0
Eerailing Watit |4 Pyvisp 7 SEAR ) Disabled
[LETTY LY Acaling Factor [d8)
Lirlace Detection WS 4 B 5L Correction Posithee | Negathe
Scan Method Messured

0dB = 19.7WiKg

Certificate No: D3800V2-1017_Apr25
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Appendix C Report No.: FA550731B

D3900V2 - SN: 1017 April 22, 2025

Impedance Measurement Plot for HSL

S11 Smith (R+)X] Scale 1.00

=1 3.800000 GHz 49,145 02-6.279 ID
>2 4100000 GHz G0.788 C-1.852 |0

10.00

ol =1 3.900000 Gz -23.905 dB
5.00| >2 2100000 GHz -20.106 dB
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-5.00
-10.00
-15.00
-20.00
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-30.04
:35.00

<
e L]

3.0 3,80 3,80 4.00 4.10 4,20 4.30
GH2

Certificate No: D3200V2-1017_Apr2s Page BofB

Page133/311



Appendix C Report No.: FA550731B

Calibration Laboratory of
Schmid & Partner

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d’étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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. D6.5GHzV2-1003_Mar25
Taoyuan City

r CALIBRATION CERTIFICATE

Object D6.5GHzV2 - SN: 1003

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

Calibration date March 14, 2025

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties 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: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID Cal Date (Certificate No.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor R&S NRP18A SN: 101859 | 06-Feb-25 (No. 4030A315009541) Feb-26
Spectrum Analyzer R&S FSV40 SN: 101832 | 29-Jan-25 (No. 4030A315009658) Jan-26
Mismatch; Short [S4188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN: 1016 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249_Sep?24) Sep-25
Reference Probe EX3DV4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan25) Jan-26
DAE4ip SN: 1836 28-Oct-24 (No. DAE4ip-1836_0ct24) Oct-25
Secondary Standards ID Check Date (in house) Scheduled Check
ACAD Source Box SN: 1000 28-May-24 (No. 675-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-Mismatch_SMA-240522) May-25

Name Function Signature
Calibrated by Kresimir Franji¢ Laboratory Technician
Approved by Sven Kiihn Technical Manager C:W i

A

Issued: March 14, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Appendix C Report No.: FA550731B
Calibration Laboratory of \\\\\\“\1';”'/,,/” S Schweizerischer ,l'(alibrierdienst
Schmid & Partner S—~ % c Service suisse d’étalonnage
Engineering AG ilaggm Servizio svizzero di taratura
:{///_%\§ S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland il

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
ConvF
N/A

tissue simulating liquid
sensitivity in TSL / NORM x,y,z
not applicable or not measured

Calibration is Performed According to the Following Standards

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.

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

Additional Documentation

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 dipole is mounted with the spacer to position its feed point exactly below the center
marking of the flat 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.

Electrical 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.

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: D6.5GHzV2-1003_Mar25

Page 2 of 7
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Appendix C

D6.5GHzV2 - SN: 1003

Measurement Conditions

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

Report No.: FA550731B

March 14, 2025

DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 5 mm with spacer

Zoom Scan Resolution

dx, dy = 3.4mm, dz = 1.4mm

Graded Ratio = 1.4 mm (Z direction)

Frequency

6500MHz +1MHz

HSL parameters at 6500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 34.5 6.07 mho/m
Measured HSL parameters (22.0 £0.2)°C 35.1 +6% 6.24 mho/m +6%
HSL temperature change during test <0.5°C
SAR result with HSL at 6500 MHz
SAR averaged over 1 cm? (1 g) of HSL Condition

SAR for nominal HSL parameters

20 dBm input power

29.4 W/kg

SAR for nominal HSL parameters

normalized to 1W

294 W/kg +24.7% (k = 2)

SAR averaged over 8 cm® (8 g) of HSL

Condition

SAR for nominal HSL parameters

20 dBm input power

6.62 W/kg

SAR for nominal HSL parameters

normalized to 1W

66.2 W/kg +24.4% (k =2)

SAR averaged over 10 cm? (10 g) of HSL

Condition

SAR for nominal HSL parameters

20 dBm input power

5.47 W/kg

SAR for nominal HSL parameters

normalized to 1W

54.7 W/kg +24.4% (k = 2)

Certificate No: D6.5GHzV2-1003_Mar25
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Appendix C Report No.: FA550731B
D6.5GHzV2 - SN: 1003 March 14, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 6500 MHz

Impedance 5480-15jQ
Return Loss -26.4 dB

APD (Absorbed Power Density)

APD averaged over 1 cm?® Condition

APD measured 20 dBm input power 293 W/kg

APD measured normalized to 1W 2930 W/kg +29.2% (k= 2)
APD averaged over 4 cm?® Condition

APD measured 20 dBm input power 132 W/kg

APD measured normalized to 1W 1320 W/kg £28.9% (k=2)

*The reported APD values have been derived using the psSAR1g and psSAR8g.

Certificate No: D6.5GHzV2-1003_Mar25 Page 4 of 7
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Appendix C

D6.5GHzV2 - SN: 1003

General Antenna Parameters and Design

Report No.: FA550731B

March 14, 2025

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: D6.5GHzV2-1003_Mar25
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Appendix C Report No.: FA550731B

D6.5GHzV2 - SN: 1003 March 14, 2025

System Performance Check Report

Summary
Dipole Frequency [MHz] TSL Power [dBm]
D6.5GHzV2 - SN1003 6500 HSL 20

Exposure Conditions

Phantom Section, TSL  Test Distance [nm]  Band Group, UID  Frequency [MHz], Channel Number Conversion Factor ~ TSL Conductivity [S/m]  TSL Permittivity

Flat 5 Cw, 0-- 6500, 0 5.49 6.24 35.1

Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Center HSL, 2025-03-14 EX3DV4 - SN7349, 2025-01-10 DAE4ip Sn1836, 2024-10-28
Scans Setup Measurement Results

Zoom Scan Zoom Scan
Grid Extents [mm)] 22 x22x 22 Date 2025-03-14
Grid Steps [mm] 3.4x3.4x1.4 psSAR1g [W/Kg] 29.4
Sensor Surface [mm] 1.4 psSAR10g [W/Kg] 5.47
Graded Grid Yes Power Drift [dB] -0.01
Grading Ratio 1.4 Power Scaling Disabled
MAIA N/A Scaling Factor [dB]
Surface Detection VMS + 6p TSL Correction Positive / Negative
Scan Method Measured

Interpolated SAR [dB]
0

0dB =186 W/Kg

Certificate No: D6.5GHzV2-1003_Mar25 Page 6 of 7
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Appendix C Report No.: FA550731B

D6.5GHzV2 - SN: 1003 March 14, 2025

Impedance Measurement Plot for HSL

S11 Smith (R+jX) Scale 1.00
>1 6.500000 GHz 54.780 Q-1.498 jQ
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Appendix C

Calibration Laboratory of o,

Schmid & Partner ;ﬁ’é
Engineer}ng AG T2

Zeughausstrasse 43, B004 Zurich, Switzerland I

;GJIIIIIHII"'}
Accraditad by the Swiss Accreditation Sarvica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton

Taoyuan City

S
Cc
S

Report No.: FA550731B

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

Acereditation No.: SCS 0108

Certificate No. D5GHzV2-1171_Apr24

|ICALIBRATION CERTIFICATE |

Object

Calibration procedura(s)

Calibration date: Apri

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

I 19, 2024

Calibration Equipment used (MATE critical for calibration)

D5GHzV2 - SN:1171

This calibration carificate documants the traceability 1o national standards, which realize the physical unils of measurements (SH).
The measurements and the uncertainties with confidance probabliity are given on the following pages and are par of the cerificate,

All calibrations have bean condicted in the closed laboratory facility: environment temperature (22 = 3)°C and humigity < 70%.

Primary Standards 1D # Cal Data (Certificate No.) Scheduled Calibration
Fower meter NRF2 SN: 104778 26-Mar-24 {Mo. 217-04036/04037) Mar-25
Power sensor NRP-Z91 SN: 103244 26-Mar-24 (No. 217-04038) Mar-25
Power sensor MAP-Z91 Sh: 103245 26-Mar-24 (No. 217-04037) Mar-25
Referance 20 dB Attenuator SN: BHI384 (20K) 26-Mar-24 (No. 217-04046) Mar-25
Type-N mismalch combination Sh: 310482 / 06327 2B-Mar-24 (No, 217-04047) Mar-25
Reference Probe EX30V4 SM: 3503 07-Mar-24 (No, EX3-3503_Mar24) Mar-25
DAE4 S 601 A0-Jan-24 (No. DAE4-601_Jan24) Jan-25
Secondary Standards B & Check Date (in housa) Scheduted Chack
Power mater E44158 SN: GB38512475 A0-Ogt-14 (in house check Ocl-22) | house check; Oct-24
Power sensor HP B481A Sh: LUs3T282783 07-C61-15 (in house check Oct-22) In house check: Oct-24
Power sensor HP 84814 SN MY41093315 07-0ct-15 [in house check Oct-22) In house check: Oct-24
AF generator R&S SMT-06 SN 100972 15-Jun-=15 (in house check Oct-22) I house check: Oot-24
Network Analyzer Agilent EB3584A | SN US41080477 F1-Mar-14 (in house check Ocl-22) In house check: Oct-24
Name Function Signature___
Calibrated by: Faulo Pina Labaratory Technician = =
Lt

Approved by: Sven Kdhn Technical Managar 'd ;

e e

This calibration certificate shall not be reproduced axcept in lull withcut written approval of the iaboratory.

Issued: April 23, 2024

Certificate No: D5SGHzV2-1171_Apr24
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Appendix C Report No.: FA550731B

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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) |EC/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:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

s Aeturn 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.

» SARA 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%.

Cerlificate No: DSGHzV2-1171_Apr24 Page 2 of 8
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Appendix C

Measurement Conditions

Report No.: FA550731B

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz = 1 MHz
5600 MHz = 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m

Measured Head TSL parameters (22.0+0.2)°C 7 I1x6% 4.65 mho/m + 6%

Head T5L temperature change during test <0.5°C - e
SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW inpul power 7.82 Wikg

SAR for norminal Head TSL parameters normalized to 1W 78.7 Wikg =18.9 % (k=2)

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

SAR measured 100 mW input power 2.25 Wikg

SAR for nominal Head TSL parameters nermalized to TW 22.7 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The following parameters and calculalicns were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 355 5,07 mho/m

Measured Head TSL parameters 220202)°C 3B5+6% 5,05 mho/m + 6 %

Head TSL temperature change during test <0.5°C ==vr
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8.10 Wikg

SAR for nominal Head TSL parameters

normalized to TW

81.4 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.32 Wikg

SAHR for nominal Head TSL parameters

normalized o TW

23.4 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1171_Apr24
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Appendix C

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Report No.: FA550731B

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.020.2)°C 36246 % 5.27 mho/m £ 6%
Head TSL temperature change during test <05°C oo —
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

100 mW input power

7.85 W/ikg

SAR for nominal Head TSL parameters

normalized to 1W

78.9 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.23 Wikg

SAR tor nominal Head TSL parameters

normalized 1o 1W

22.4 Wikg = 19.5 % (k=2)

Cedificate No: DSGHzZV2-1171_Apr24
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Appendix C Report No.: FA550731B

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

Impedance, transformed to feed point 47.441-7.3j02
Return Loss -22.0dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 53.90-34jQ
Return Loss -26.0 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 54616 -5.6jQ
Return Loss -23.2dB

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 semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order lo improve matching when loaded according 1o 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 appiied lo 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: D5GHzV2-1171_Apr24 Page 6 of B
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Appendix C Report No.: FA550731B

DASY5 Validation Report for Head TSL

Date: 19.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D3GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1171

Communication System: UID 0 - CW: Frequency: 5250 MHz, Frequency: 5600 MHz

Frequency: 5800 MHz

Medium parameters used: f = 5250 MHz: ¢ =4.65 S/m; & = 37.1; p = 1000 kg/m’
Medium parameters used: f = 5600 MHz: o = 5.05 S/m; & = 36.5; |1- 1000 kg/m’
Medium parameters used: [ = 5800 MHz; o= 5.27 S/m; g = 36.2: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANSI C63.19-201 1)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) @ 5250 MHz, ConvF(5, 5. 5) @ 5600 MHz,
ConvF(4.86, 4.86, 4.86) @ 5800 MHz; Calibrated: 07.03.2024

« Sensor-Surface: L.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.37 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 26.3 W/kg

SAR(1 g) = 7.82 W/kg; SAR(10 g) = 2.25 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =71.3%

Maximum value of SAR (measured) = 17.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.14 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29.8 W/kg

SAR(1 g) = 8.10 W/kg; SAR(10 g) = 2.32 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M1 = 68.4%

Maximum value of SAR (measured) = 19.3 W/kg

Certificate No: D5GHzV2-1171_Apr24 Page 6ot 8
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Appendix C Report No.: FA550731B

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MH#z/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=1.4mm
Reference Value = 70,59 V/m; Power Drift = 0.0] dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 7.85 W/kg; SAR(10 g) = 2.23 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 1o SAR at M1 = 66.5%

Maximum value of SAR (measured) = 18.9 W/kg

-1.40

-14.80

-22.20

-29.60

-37.00

0dB = 19.3 Wikg = 12.85 dBW/kg

Cerificate No: DSGHzV2-1171_Apr24 Page T ot 8
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Appendix C Report No.: FA550731B

Impedance Measurement Plot for Head TSL
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Appendix C Report No.: FA550731B

SPORTON LAB.

D5000HzV2, serial no. 1171 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>

D5000HzV2 - serial no. 1171

5250MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)

04.19.2024
-22.044 47.401 -7.2681
(Cal. Report)
04.18.2025
-20.138 8.646 50.939 3.538 -6.2738 0.9943
(extended)
5600MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ochm)

04.19.2024
-25.977 53.947 -3.4260
(Cal. Report)
04.18.2025
-26.02 0.166 54.248 0.301 -3.9386 -0.5126
(extended)
5800MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)

04.19.2024
-23.168 54.641 -5.6049
(Cal. Report)
04.18.2025
-23.371 0.876 51.231 -3.410 -6.1356 -0.5307
(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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SPORTON LAB.

Report No.: FA550731B

<Dipole Verification Data> - D5000 V2, serial no. 1171 (Data of Measurement : 04.18.2025)
5000 MHz - Head

11 Log Mag 10.00d8/ Ref 0.000dB [F1)

1 5.2500000 ol
2 00000 GHz
=3 00000 GHz

0. 000

-10.00

[1 Start 5 GHz

IFBW 70 kHz Stop 6 GHz [0
511 smith (R+jxX) Scale 1.000U [F1 Del]

5.2500000 cHz 50
5.6000000 GHz 54
5.8000000 GHz 51.

|1 Start 5 GHz

IFBW 70 kHz

stop 6 GHz [0

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

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirassa 43, 8004 Zurich, Switzerland

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

Report No.: FA550731B

S Schweizerischer Kalibrierdlenst

c Service suisse d'élalonnage
Servizio svizzero di taratura

S Swiss Callbration Service

Accreditation No.: SCS 0108

Client Certificate No. 5G-Veri10-1020_Jan25
Taoyuan City
CALIBRATION CERTIFICATE
Object 5G Verification Source 10 GHz - SN: 1020
Calibration procedure(s) QA CAL-45.v5
Calibration procedure for sources in air = 6 GHz
Calibration date

January 14, 2025

This calioration certificate documents the traceability 1o national standards, which realize the physical units of measuremants (SI). |
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certiticare.

All calibrations have been conducted in the closed laboratory facility: anvironment temperature (22 = 3)°C and humidity < 70%
Calibration Equipment used (MATE critical for calibration)

Primary Standards 2 ¥} Cal Date (Certificate No.) Scheduled Cal
Relerence Probe SPEAG EUmmWV3 | SN: 5374 28-Aug-24 (No Eumm_9374_Aug24) Aug-25

DAE4ip SN; 1602 06-Nov-24 (No, DAE4ip-1602_Novad) Nov-25
Secondary Standards D Check Date (in housa) Scheduled Gheck
Signal Generator RAS SMF100A SN: 100184 26-Nov-24 (No, 56-Source-Cal-IHC-202471) | Nov-25

Power Sensor RAS NRP18S-10 SN: 101258 26-Nov-24 (No, 5G-Source-Cal-IHC-202411) | Now-25

Network Analyzar Keysight ES063A SN: MY54504221

| 30-Sept-24 (No. 675-CAL18-544B5-Sep24) Sep-26

Calibrated by

Approved by

Mame
Leif Klysner

Svan Kihn

Function

Laboratory Technician

Technical Manager

S Y
Se—

Issuad; January 19, 2025

This catibration certificate shall not be reproduced except in full without written approval of the [aboratory.

Cerfificate No: 5G-Veri10-1020_Jan25
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Appendix C Report No.: FA550731B

Calibration Laboratory of \l\;_‘#\_'{;!; S ﬂ‘r"“”“‘“;,ﬁ:::m""“
. & % ce sulsse nage
Ech[md ﬁ Pa:aar % c Servizio svizzero di taratura
ngineering e S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland i, rf.:.'l.» W
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

CW Conlinuous wave

Calibration is Performed According to the Following Standards

« Internal procedure QA CAL-45, Calibration procedure for sources in air above 6 GHz.
« |[EC/IEEE 63195-1, "Assessment of power density of human exposure to radio frequency fields from wireless devices in
close proximity to the head and body (frequency range of 68 GHz (o 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

= Coordinate Systern; z-axis in the waveguide horn boresight, x-axis is in the direction of the E-field, y-axis normal to the
others in the field scanning plane parallel to the horn flare and homn flange.

= Measurement Conditions: (1) 10 GHz: The radiated power is the farward power to the horn antenna minus ohmic and
mismaich loss. The forward power is measured prior and after the measurement with a power sensor. During the
measurements, the horn is directly connected to the cable and lhe antenna chmic and mismatch losses are determined by
tar-field measurements. (2) 30, 45, 60 and 20 GHz: The verification sources are swilched on for at least 30 minutes.
Absorbers are used around the probe cub and at the ceiling to minimize reflections.

= Horn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide source to allow vertical
positioning of the EUmmW probe during the scan. The plane is parallel to the phantom surface. Probe distance is verified
using mechanical gauges positioned on the flare of the horn.

= E-field distribution: The E-field is measured In two x-y-planes (10mm, 10mm + 4/4) with a vectorial E-field probe. The
E-field value slated as calibration value represents the E-field-maxima and the averaged (1cm? and 4cm?®) power density
values at 10mm In front of the harn,

+ Field polarization: Above the open horn, linear polarization of the field |s expected. This Is verified graphically In the field
representation.

Calibrated Quantity

» Local peak E-field (Vim) and average of peak spatial components of the poynling vector (W/m?) averaged over the surface
area of 1 cm? and 4cm? al the nominal operational frequency of the verification source. Both square and circular averaging
results are listed.

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

Certillcate No: 5G-Veri10-1020_Jan2s Page 2ol 8
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Appendix C Report No.: FA550731B

5G Verification Source 10 GHz - SN: 1020 January 14, 2025

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

DASY Version DASYR Module mmWave vaz
Phantom 5G Phantom

Distance Horn Aperture - plane 10 mm

Number of measured planes 2 (10mm, 10mm + A/4)

Frequency 10.0 GHz + 10 MHz

Callbration Parameters, 10 GHz

Circular Averaging
Distance Horn 2 ; Avg Power Density
Aperture 1o v e f:"” ”“{f’“g‘“"' Avg ( psPDn+, psPDItot+, psPDmod+) ”“?"“2‘;““'
Measurement Piane| (™MW (V7m) =2 (Wim?) (k=
i e’
10 mm g93.3 151 1.27 dB 58.0 53.7 1.28 4B
Distance Horn B . Power Density
Aperture to Pr;?:,] e ”’ﬁf_";’;‘“’ psPDN+, psPDiot+, psPDNiod+ U“ﬁ"ﬂf‘;’;’“’
Measurement Plane| ' gl - (Wim?) =
fom® dem®
10 mm 83.3 151 1.27 dB 57.8, 58.0, 58.3 53.4,536,54.0 1.28 dB
Square Averaging
™ Distance Horn 3 : Avg Power Density )
Aperture to F’ﬁ M“I"Uf";"'d ”“{Ti“;;"" Avg { psPDn+, psPDiots, psPDmod+) "'"t‘:ff:';“”
Measurement Plane (] . - (Wim?)
Tem? dcm®
10 mm 93.3 151 1.27 dB 58.0 53.6 1.28 dB
Distance Horn : : Power Density :
Aperture to P:ﬁ,} Ma{:ﬁ:;&iﬂ U"{c:"};’;w psPDn+, psPDiot+, psPDmod+ U"&Tg’”
Measurement Plane| | = (Wim?)
1em® acm®
10 mm 93.3 151 1.27dB 57.8, 58.0, 58.3 53.3. 53.6,53.9 1.28 dB
Max Power Density
Dvatanee yiam Prad’ Max E-fisld | Uncertainty N Fower ansty Uncertainty
Aperture o mW) (Vim) (k = 2) Sn, Stot, |Stot| (k= 2)
Measurament Plane ( = (Wim?)
10 mm 93.3 151 1.27dB 58.5, 596,599 1.28.dB

1 Assessad ohmic and mismatch loss plus numerical offser 0.30 J8

Certificate No: 5G-Veri10-1020_Jan25
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Appendix C Report No.: FA550731B

5G Verification Source 10 GHz - SN: 1020 January 14, 2025

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters
Impedance, transformed lo feed point 51804340
Return Loss -28.4 dB
Impedance Measurement Plot

511 Smith (R4 X} Scale 1.00
=1 LD,000000 GHe S1.781 03441 1O

10.00
5.00
0.00

-5.00

=10.00
-15.00
-20.00
-25.00
-30.00
-35.00

=1 MFO00800 GHE -78.334 dB

9.00 10.00 11.00 12.00
GHz

Certificate No: 5G-Veri10-1020_Jan25 Page 4 of 8
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Appendix C Report No.: FA550731B

5G Veritication Source 10 GHz - SN: 1020 January 14, 2025

DASY Report
Measurement Repaort for 5C Verificatlon Seurce 10 GHz, UID 0 -, Channel 10000.0 (10000.0 MHz)

Device Under Test Properties

Model, Manolactiurer Dimensiony [fmm] EME BT Tyne
56 Verification Source 1( GHz OO0 1000 % 1720 S )0
Exposure Condltlons
Prnaniom Section Position, Tes: Oistance [mm] Hand Group, UG Frequency [MHEl, Channel Nimbes Converyion Facior
506 - 0L ey Valldanian bamd oW, 0 1 G000, | 000 ha
Hardware Setup
Phantam Madium Peoe, Calibration Dane DAE, Calibratean Date
mmAave Phantom - Ay - EUmerWya - SNGE7E_IM1-550Hs, J024-08-28 DAESEp - SN1B0Z, H024-11-086
Scans Setup Measurement Results
Sensor Surface jmm)] 19.0 Sean Type S0 Scan
WAL MALA mot yied Date 2025-01-14
Mg, Aven o l.oa
Avg. Ty Circular Avesaging
psPDR- [Wim] 57.8
psPOat= (Wimet 58.0
psflmed= (wim?| 58.3
WawiSa (Wi m?) 598
MasiSiot) IWImT] 596
Wad{S1atl) W) LT
- 51
Foswwar Dirlfy (8} 0,07

Cartificate No: 5G-Veri10-1020_Jan25 Page 5of 8
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Appendix C

5G Verification Source 10 GHz - SN: 1020

DASY Report

Measurement Report Tor 5G Verification Source 10 GHz, UID 0 =, Channel 10000.0 (10000.0 MHz)

Report No.: FA550731B

January 14, 2025

Device Under Test Properties
Mo, Mamufaciures Diimmensions {mm} (1)1 DUT Type
3G Verification Source 10 GHz OO0 x 1000 % 17240 M 1020

Exposure Conditlons

Phantom Saction Pakinien, Tead Distence [mm| Earad Growp, B0 freguency [MHz], Channel Numier Comvertion Faciod
=G L&k 0. men Walidation band W, 0 10000.0.1 0000
Hardware Setup
Phamtom Medium Probs, Caltbration Date DAE, Calthration Data
mmWave Fnantom Alr EUmmWy = SNR3T4_F1-55GHz, 70724 0828 DAERIp - SN1G02 2004-11 08
Scans Satup Measurement Results
Sensor Swrface {mm] AL Sean Typs 50 Semn
BUALA MALA nort el Date 202%5-01-14
dig, Area fem) 400
Aug. Type Cirgalar Avaraging
psPOn TWimd 534
pePOL (W/mY) 536
paPDmod = [W.m?) 544
S} [Wim?) 5.5
MaSaoth (W mT) 506
Wai|Stat)) (W/mT] LT
L ish
Powsti Drify (o8] ~Qa2

Certificate No: 5G-Veri10-1020_Jan25 PageGoi 8
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Appendix C Report No.: FA550731B

5G Verification Source 10 GHz - SN: 1020 January 14, 2025

DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 =, Channel 10000.0 (10000.0 MHz)

Device Under Test Froperties
Model. Manufacturer emensions [mem] IMEL DUT Tyoe
50 Verilication Source 10 CH: 1000w §0000 x 1720 SH: 1020
Exposure Conditions
Fhaniam Section Paginen, Tes Desance [mm) Band Group, JID Trequency [MHz], Chanme| Numbar Cormveriron Factod
55 V.G mm Valldation bang CW, & 100000, 0000 Lo
Hardware Setup
Phantam Medimm Probe, Calloration Date DAE, Callbration Date
mmWaee Prantom - Ar = EUmmWYE - SNO3 74 F I -S5CHr, I024-05-28 DAELlp - SN1B0E, 20341104
Scans Setup Measurement Results
Senser Surlice [mm) 10 Lear Type 56 Sgan
MALA BAALA ol Used Cate 2025-01-14
Aug. Arex fom?] 100
Aug. Typa Square Averaging
iPDm [Wim?] 57.8
paPtot= W) m?] 580
piPOmad+ (Wim?| 5B
WaxiSal (Wm’) $9.5
MeaniSton (Wm?| 3.8
I {SEct]) (Wim?) 599
L—L LH]
Power Dify [d8] no2
Carfificate No: 5G-Veri10-1020_Jan25 Page 7 of 8

Pagel157/311



Appendix C Report No.: FA550731B

53 Verification Source 10 GHz - SN: 1020 January 14, 2025

DASY Report

Measurement Report for G Verification Source 10 GHz, UID 0 =, Channel 10000.0 (10000.0 MHZ)

Deyice Under Test Properties
Mode|, Manufactune Dimensioai [mm] IMEL DUT Type
5C Veerification Source |0 GHe 1000 % 1900 x 172.0 SH: 1020
Exposure Conditions
Prantem Section Position. Test Distance (mm| Bl Croup, i Fregurency |[MHEL, Channel Number Canversion Faoiar
5% - 1.0 mrm alidution bang CW, O 10000.0,10000 1.0
Hardware Setup
Phamdam Madium Probe. Calibration Date DAE, Cafibration Date
mrWave Phantam Al EUmmWY3 ~ SNO3TR_F1 350Kz, 2029-08-28 DAE4Tp - SNYBOZ, 20231106
Scans Setup Measurement Results
Senvor Susfach [mm] L1t Sean Typd 5G Scan
Al MIALA ot ubed Dt F025-01-14
Aug. Area [em®) 4.00
Ay, Type Square Averaging
osFOn- Wi 533
iPDtats (W) $3E
psPimad-+ (W m®| 513
W) W ) S8
MaxiSeoth W/mT| S%6
Sl 1520t 1 (Wt 545
By V7m0l 151
Power Dol {GR) 002
sttt e (M S
Certificate No: 5G-Veri10-1020_Jan25 PageBot 8
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Appendix C

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradiled by the Swiss Accretitation Service (BAS)

Report No.: FA550731B

Schweizerischer Kalibrierdienst
Service suisse détalonnage
Servizrio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

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

ciient  Sporton
Taoyusn City

Certificate No: DAE4-778_Jan25

|CALIBRATION CERTIFICATE

Object DAE4 - SD 000 DO4 BM - SN: 778

Calibration procedura(s) QA CAL-06.v30

Calibration date: January 15, 2025

Calibration Equipmient used (MATE critical for calibration)

Calibration procedure for the data acquisition electronics (DAE)

This calibration cerificate documenis Ihe traceability to national standards; which realize the physical units of measurements (S1).
The measuraments and the uncertainties with confidence probability are given on the following pages and are pan of the cedificate.

All calibrations have beaen conductad in Ihe closed laboratory facility: environmant temperature (22 + 3)*C and humidily < 70%.

Primary Standards D8 Cal Date (Cenificate No.) Scheduled Calibration

Kaithlay Multimatar Typea 2001 SM: 0810278 27-Aug-24 (No:40547) Aug-25

Secondary Standards D@ Check Data (in house) Scheduled Check

Auto DAE Calibration Linid SE UWS 053 A8 1007 23-Jan-24 (in house chack) In housa chack: Jan-25

Calibrator Box V2.1 SE UMS 006 AA 1002 23-Jan-24 (in house check) In house check, Jan-25
M Function Signature

Calitrrated by, Adrian Gehring Laboratory Technician

Approved by, Svan Kohn Technical Manager

This calibration cerificate shall not be reproduced except in full withoul wntten appraval of the laboratory,

| ..v,%z.ww ul

Issued; January 15, 2025

Cenrtificate No: DAE4-TTB_Janz2hs
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Appendix C Report No.: FA550731B

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accradited by tha Swiss Accredilation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accredilation 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 Voltage 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.

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

e 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.

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

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

¢ Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

e Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

e 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: DAE4-778_Jan25 Paga 2ol 5
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Appendix C Report No.: FA550731B

DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = g.1uv, full fange = -100...+300 mV
Low Range: 1ILSB= 61nV, full range =  -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ z
High Range 404.582 + 0.02% (k=2) | 403,381 £ 0.02% (k=2) | 404.932 + 0.02% (k=2)
Low Range 3.98275+ 1.50% (k=2) | 3.96124 + 1.50% (k=2) | 3.97717 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY systam 114.5°+1°
Certificate No: DAE4-778_Jan25 Page3acl 5
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Appendix C Report No.: FA550731B

Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (pV) Difference {uV) Error (%)
Channel X + Input 200033.35 -3.50 -0.00
Channel X + Input 20008.98 293 0.01
Channel X = Input -20004.26 2.50 -0.01
Channel Y + Input 200031.80 527 -0.00
Channel Y + Input 20006.12 0.16 0.00
Channel ¥ - Input -20005.24 1.61 -0.01
Channel Z + Input 200033.31 -3.96 -0.00
Channel Z + Input 20003.42 248 -0.01
Channel £ - Input -20008.21 -1.24 .01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.06 0.0 0.00
Channel X + Input 200.75 0.01 0.00
Channel X - Input -189.23 -0.10 0.05
Channel ¥ + Input 2000.86 013 -0.01
Channel Y + Input 200.20 -0.52 -0.26
Channel Y - Inpuit -198.81 -0.62 0.31
Channel Z + Input 2000.82 0.00 0.00
Channel 2 + Input 200.44 -0.21 -0.10
Channel Z - Input =200.34 -1:.13 0.57
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -3.84 -4.85
- 200 532 4.34
Channel Y 200 -1.28 -1.80
- 200 -1.01 -0.86
Channel Z 200 -15.33 -15.44
- 200 13.53 13.17

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z {(uV)
Channel X 200 - -1.79 293
Channel ¥ 200 9.30 E 0.02
Channel Z 200 3.27 6.52 -
Certificate No: DAE4-778_Jan25 Pagedots
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Appendix C

4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec

Report No.: FA550731B

High Range (LSB) Low Range (LSB)
Channel X 16080 16209
Channel Y 16169 15735
Channel Z 16450 14982

5. Input Offset Measurement
DASY measurement parameters: Auto Zaro Time: 3 sec; Measuring time: 3 sec
input 10M€

Average (uV) min. Offset (uV) | max. Oifset (uV) e, I:::;aunn
Channel X 0.80 -0.39 1.57 0.38
Channel Y -0.68 -2.08 1.10 0.54
Channel Z -0.47 -1.84 0.56 0.47
6. Input Offset Current
Mominal Input circuitry oftset current on all channels: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vco) +7.8
Supply (- Vce) -7.6
9. Power Consumption (Typical values lor information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vee) -0.01 -8 -8

Certificate No: DAE4-T78_Jan25 Page 5ot 5
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= . AT
Calibration Laboratory of g@@,} Schweizerischer Kallbrierdienst
Schmid & Partner 2 Service suisse d'italonnage
Engineering AG z < Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁ“‘ Swiss Calibration Service
Tl
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
ciient Sporton
B Certificate No: DAE4-703_Apr25
Tacyuan City =

ICALIB'RATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN; 703

Calibration procedure{s) EIA_ GP\L-’DB;H&] _
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: April 17, 2025

This calibration cenificate documents the traceability to natienal standards, which realize the physical units of measuremants (S)
The measurements gnd the unceratnties with confidence probability are given on the following pages and are pant of the cartificate

Al eaiibrations Have bean conducted (n the closed laboratory facilty: environmant temperature (22 + 3)°C and humidity < 70%

Calibration Equipment used (M&TE critical for cabibration)

Prirnary Standards I # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 | SN: o&10278 27-Aug-24 (No:d0547) Aug-25

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

Auto DAE Calibration Ungt SE UWS 053 AA 1001 - 23-Jan-25 {in house check) In house check: Jan-26

Caliorator Box V2.1 SE UMS 006 AA 1002  23-Jan-25 (in house check) I house check. Jan-26
Mame Function Signature

Calibrated by Addan Gahiring Labaratery Technician

Approved by Sven Kiihn Technical Manager \ \I {E{u]_ e f

lesued; Aprll 17, 2025

This callbration certificate shall not be reproduced sxcept in full withoul written | approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

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

Accredited by the Swiss Acoreditation Service [SAS) Accreditation Mo.; SCS 0108
The Swiss Accreditation Service iz one of the signatories to the EA
Multitateral 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 Voltage 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.

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

e 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,

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

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

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

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

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

e Low Baitery 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.

Cerfificate No: DAE4-703_Apr25 Page2of 5
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Appendix C

DC Voltage Measurement
AID - Converter Resolution nominal

Report No.: FA550731B

High Range: 1LSB = & 1uV full range =  -100...+300 mV
Low Range: 1LSE = ginvV , full range = -1.......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X h i prd
High Range 404987 + 0.02% (k=2) | 404.538 + 0.02% (k=2) | 404.961 + 0.02% (k=2)
Low Range 3.9863? +1.50% (k=2) | 3.97504 + 1.50% (k=2) | 3.99719 ¢ 1.50% (k=2}
Connector Angle

Connector Angle to be used in DASY system

2385+ 1°

Certificate No: DAE4-TO3_Apr2s
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Appendix C

Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

Report No.: FA550731B

High Range Reading (uV) Difference (u\V}) Error (%)
Channel X + Input 200031.13 -4.16 -0.00
Channel X + Input 20005.90 0.45 0.00
Channel X - Input -20003.21 4.3 -0.02
Channel ¥ + Input 200031.52 ~4.13 -0.00
Channel ¥ + Input 20004.41 -0.99 -0.00
Channel Y - Input -20003.41 4.24 -0.02
Channel Z + Input 200029.51 -5.86 -0.00
Channel Z + Input 20005.01 -0.36 -0.00
Channel Z - Input -20005.21 245 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.42 0.08 0.00
Channel X + Input 200.96 0.75 0.38
Channel X - Input -199.95 -0.27 0.14
Channel Y + Input 2000.54 0.27 0.m
Channel Y + Input 199,43 -0.61 -0.30
Channel Y - Input -200.92 -1.15 0.58
Channel Z + Input 2000.08 -0.20 -0.01
Channel £ + Input 198 34 -0.70 -0.35
Channel 2 - Input -200.64 -1.10 0.55
2. Common mode sensitivity
DASY measurement parameters: Auto Zaro Time: 3 sec, Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 3.38 1.81
- 200 -1.75 -3.20
Channel ¥ 200 B.72 8.35
- 200 -11.24 -11,15
Channel Z 200 -5.00 -4.76
- 200 iez 3.20

3. Channel separation

DASY measurement parameters. Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X {uV) | Channel ¥ {(uV) Channel Z (uV)
Channel X 200 - -2.18 =310
Channel Y 200 B.86 -0.38
Channal Z 200 4.81 6.50 -
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Appendix C Report No.: FA550731B

4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16065 16470
Channel Y 16139 14486
Channel Z 16152 16020

5. Input Offset Measurement
DASY measurement parameters; Auto Zero Time: 3 sec, Measunng time: 3 sec

Input 10MC
Average (uV) min, Offset (uV) | max. Offset (uV) Std. If::;atlon
Channel X 0.55 -0.96 227 0.40
Channel Y -0.62 -1.63 089 0.37
Channel 2 -0.38 -1.51 1.03 0.35
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <2584
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) -7.8
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vee) -0.01 -8 G
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