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Client Sporton Certificate No. D750V3-1087_Mar25
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| CALIBRATION CERTIFICATE

Object D750V3 - SN: 1087

Calibration procedure(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date March 12, 2025

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
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: enviranment temperature (22 +3)°C and humidity < 70%.
Calibration Equipment used (MATE critical for calibration)

Primary Standards ID Cal Date (Certificate Mo.) Scheduled Cal
Power Sensor &S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor A&S NRP18A SN: 101859 | 06-Feb-25 (Mo. 4030A315009541) Feb-26
Spectrum Analyzer RE&S FSV40 SN: 101832 | 28-Jan-25 (No. 4030A315009658) Jan-26
Mismatch; Short [S4188] Attenuator [S4423] | SM: 1152 28-Mar-24 (Mo. 217-04050) Mar-25
OCP DAK-12 SN: 1016 24-Sep-24 (No, OCP-DAK12-1016_Sep2d) Sep-25
OCP DAK-3.5 SN 1249 23-Sep-24 (Np. OCP-DAK3 5-1249_Sep2d) Sep-25
Reference Probe EX30V4 SM: 7349 10-Jan-25 (No. EX3-7348_Jan25) Jan-26
DAE4ip SN: 1836 28-Oct-24 (No. DAE4ip-1836_0ct24) Oct-25
Secondary Standards o} Check Date (in house) Scheduled Check
ACAD Source Box SM: 1000 28-May-24 (No, 675-ACAD_Source_Box-240528) | May-25
Signal Generalor A&S SMB100A SN: 182081 | 28-May-24 (No. 67/5-CAL16-54588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 [No. 675-Mismalch_SMA-240522) May-25

Mame Functicn Signature
Calibrated by Kreimir Franjié Laboratoey Techrician ot~

/-,.: .
Approved by Sven Kihn Technical Manager = }5' it
= o

Issued: March 12, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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
MIA 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 phantorn section, with the arms oriented parallel to the body axis.

* Feed Foint 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 connactor.

= 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: D750V3-1087_Mar25 Page 2 of 6
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Appendix C Report No. : FASN1201

D750V3 - SN: 1087 March 12, 2025

Measurement Conditions

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

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with spacer
Zoom Scan Resolution dx, dy = 8mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 750MHz +1MHz

HSL parameters at 750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal HSL parameters 220°C 41.9 0.830 mho/m
Measured HSL parameters (22.0 £0.2)°C 42.7 +6% 0.890 mho/m +6%
HSL temperature change during test <05°C
SAR result with HSL at 750 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 2.18 Wikg
SAR for nominal HSL parameters normalized to 1W 8.68 Whkg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 1.41 Wikg
SAR for nominal HSL parameters normalized to 1W 5.61 Wikg £16.5% (k=2)
Certificate No: D750V3-1087_Mar25 Page 3of 6
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D750V3 - SN: 1087

Appendix C

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

Antenna Parameters with HSL at 750 MHz

Report No. : FASN1201

March 12, 2025

Impedance 51.60-34|0
Return Loss -28.7 dB
General Antenna Parameters and Design
| Electrical Delay {one direction) | 1.034 ns |

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

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

near the feedpoint may be damaged.

Additional EUT Data

[ Manufactured by

SPEAG

Certificate No: D750V3-1087_Mar25
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Appendix C Report No. : FASN1201
D750V3 - SN: 1087 March 12, 2025
System Performance Check Report
Summary
Dipake Freguency [MHz] T5L Power [dBm]
DF50W3 - SMI0EY 750 HEL 24
Exposure Conditions
Phantom Section, TSL Test Distance [mm]  Band  Growp, UID  Frequency [MHz), Channel Number  Conversion Factar Tl Conductivity [S/m]  TSL Perenittivity
Flat 15 oW, 0— T50, 0 .55 0.8% 427
Hardware Setup
Phantam T5L, Measured Date Probe, Calibration Dage DAE, Calibration Date
Flat v4.9 mod HSL, 2025=-03=12 EX3DVY = SNT349, 2025-01-10 DAEdip Sn1 836, 2024-10-28
Scans Setup Measurement Results
Zoam Scan Zoam Scan
Gorid Exvents [mm] 30x 30x 30 Date 2025-03-12
Grid 5teps [mm]| BOx60x1.5 ps3ARTg [W/Kg)] 218
Sensar Surface [mm) 1.4 paSAR10g [WiKg| .41
Graded Crid Yos Power Drift [dE] 0,02
Crading Ratio 1.5 Pawer Scaling Disabled
ML MiA Scaling Factor [dB]
Surface Detection WMS + Bp TEL Correction Positive | Negative
Scan Method Maasured
D dE = 3.41 W/Kg
Certificate No: D750V3-1087_Mar25 Page 5of 6
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Appendix C Report No. : FASN1201

D750V3 - SN: 1087 March 12, 2025

Impedance Measurement Plot for HSL
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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. : FASN1201
S Schweizerischer Kalibrierdienst
c Service suisse d'étalonnage
Servizio svizzero di taratura
S Swiss Calibration Service

Accreditation No.: SCS 0108

Client Sporton

Shenzhen

Certificate No,

D1640V2-347 Sep25

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date

D1640V2 - SN: 347

QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

September 11, 2025

This calibration cerfificate documents the fraceability o national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate,

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) Scheduled Cal
Power Sensor A&S MRP-33T S 100867 | 30-Apr-25 (No. 1020-300791789) Apr-26
Powar Sensor R&S NRP1BA SM: 101859 | 06-Feb-25 (Mo. 4030431500954 1) Feb-26
Spectrum Analyzer R&S FSVA0 SN 101832 | 29-Jan-25 (Mo, 4030A315009658) Jan-26
3.5mm mismatch combination SM: 11562 24-Mar-25 (Mo, 217-04293) Mar-26
QOCP DAK-12 SMN: 10186 24-Sepl-24 (No, OCP-DAK12-1016_Sep24) Sap-25
OGP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249 Sap24) Sep-256
Reference Probe EX30V4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan25) Jan-26
DAEdip SM: 1836 04-Sap-25 (Mo, DAE4ip-1836_Sep2b) Sep-26
Secondary Standards o] Check Data {in house) Schedulad Checl:
ACAD Setup 1 SNz 1000 27-May-25 (No. 675-ACAD_Source_Box-250527) | May-26
Signal Generator R&S SMB100A SN: 182081 | 27-May-25 (No. 675-CAL16-34588-250527) May-26
Mismatch; ShA SN:1102 24-Apr-25 (No. 675-Mismatch_SMA-250424) Apr-26
OCP DAK-12 Sh: 1029 27-Feh-25 (Mo, OCP-DAK12-1025_Feb2s) Feb-26
OCP DAK-3.5 SHN: 1336 09-Dec-24 (Mo, OCP-DAK3.5-1336_Dec2d) Dac-25
Mame Function Signature

‘ ; : i =
Calibrated by Paulo Pina Laboratory Technician . / .. = __;_“;.
Approved by Sven Kilhn Technical Manager Qg?ﬂ

Issued; September 12, 2025

This calibration cerfificate shall not be reproduced exceplt in full without written approval of the laboratory.

Cerlilicate No: D1640V2-347_Sep25
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Appendix C Report No. : FASN1201
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Calibration Laboratory of N il it
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Engineering :ﬁg S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland ”‘m‘“\\
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
MIA not applicable or not measured

Calibration is Performed According to the Following Standards

Schweizerischer Kalibrierdienst

- 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,
KDE 865664, "SAR Measurement Reguirements 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. Al 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 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 required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.
» 5AR measured: 5AR measured at the stated antenna input power,

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

+ 5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result,

The reported uncertainty of measurement is slated 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 Mo: D1640V2-347_Sep25 Page 2 of B
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Appendix C Report No. : FASN1201
D1640V2 - SN: 347 Seplember 11, 2025

Measurement Conditions

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

DASY Version DASYS Module SAR 17.0.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = Bmm, dz = 1.5mm Gradad Ratio = 1.5 mm (Z direction)
Frequency 1640MHz £1MHz

HSL parameters at 1640 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal HSL parameters 220°C 40.2 1.31 mho/m
Measured HSL parameters (22.0 £0.2)°C 41.0 £6% 1.29 mho/m +6%
HS5L temperature change during test <0.5°C
SAR result with HSL at 1640 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 8.55 Wikg
SAR for nominal HSL parameters normalized to 1W 34.0 Wrikg £17.0% (k=2)
SAR averaged over 10 em® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm inpul power 4.66 Wkg
SAR for nominal HSL parameters normalized to 1W 18.6 Wikg £16.5% (k=2)
Certificate No: D1640V2-347 _Sep25 Page 30l 6
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Appendix C Report No. : FASN1201
D1640V2 - SN: 347 September 11, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 1640 MHz

Impedance 49.70Q+58i0
Return Loss -24.7 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.224 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 connecled 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: D1640V2-347_Sep25 Page 4 of 6
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Report No. : FASN1201

Appendix C
D1640V2 - SN: 347 September 11, 2025
System Performance Check Report
Summary
Dpnle Frequency [MHz] TEL Power [dBm]
DEAOVE - SH3AT 1640 HsL 4

Exposure Conditions

Phamton Section, TSL Test Distance [mm] Band Group, UID Frequency [MHz], Channel Mumber Comversion Facter  T5L Condisctivity [5/m]

TEL Premittivity

Flat 1 O, D-- 1640, 0 Tr.h4 1.29 41.0
Hardware Setup
Phantom T5L, Measured Date Frobe, Calibration [rate OWAE, Calibration Date
MFF 8.0 Center HSL 2025-09-11 EXIDVY = SMF34D, 2025-01-10 DaAE4ip Sn1836, 2025-D9-04
Scans Setup Measurement Results
Zoam Scan Zoom Scan
Grid Extents |mm] 0w 30 30 Date 2025-09-11
Grid Steps [mim] .0 x 6.0x 1.5 peSART g W/ Kg] B.55
Sensor Surface [mm] 1.4 PsSAR T D WKl 466
Graded Grid ¥rs Poswer Drift [d] =0,
Gradimg Latio 1.5 Power Scaling Disabled
(AL WA Scaling Factar [d8]
Surface Detecticn VME + Bp TEL Correction Posithe | Nefgative
Scan Method Measured

0dB = 14.7 WKy

Certificate Mo: D1640V2-347_Sep25
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D1640V2 - SN: 347

Impedance Measurement Plot for HSL

Appendix C

Report No. : FASN1201

September 11, 2025
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=1 1.640000 GHz 49.687 (2 5.820 |jQ

10.00
=.00
0.00

-5.00
-10.00
-15.00
=20,00
-25.00
-30.L00
-35.00

=1 1.640000 GHz -24.676 dB

=]

1.50

1.60

1.70

1.80

GHz

Certificate Mo: D1640V2-347_Sep25

FPage 6 of 6

Page: 12/86



Appendix C Report No. : FASN1201

Calibration Lah-nratory of \\\L\;},f S S-cmfelze-.riscfmr Kalibrierdienst
Schmid & Partner T G S e S

o i zio svizzero di taratura
Engineering AG T S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland ’@,,ﬁ:“\\.l\‘
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. D1750V2-1090_Mar25
Kunshan City
CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1090
| Calibration procedura(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date March 12, 2025

Thig calibration certificate documants the traceability to national standards, which realize the physical units of measurements {S1).
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: ervironment temperature (22 +3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards 0] Cal Date (Certificate No.) Scheduled Cal
Power Sensor R&S MRP-33T SM: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor R&S MRP18A SM: 101859 | 06-Feb-25 (No. 4030A315009541) Feb-26
Spectrum Analyzer R&ES FSV40 SM: 101832 | 29-Jan-25 (MNo. 4030A315009658) Jan-26
Mismatch; Short [S4188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No, 217-04050) Mar-25
OGP DAK-12 SN: 1016 24-5ep-24 (No. OCP-DAK12-1016_Sep24) Sep-25
QOCP DAK-3.5 SM: 1249 23-Sep-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX30V4 SN 7349 10-Jan-25 (No. EX3-7349_Jan2s) Jan-28
DAE4ip SN: 1836 28-Oct-24 (No. DAE4ip-1836_0ci24) Oct-25
Secondary Standards D Check Date (in house) Scheduled Check
ACAD Source Box SN: 1000 28-May-24 (No. 675-ACAD_Source_Box-240528) | May-25
Signal Generator R&S SMB100A SN: 182081 | 28-May-24 (Mo, 675-CAL16-54588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismatch_SMA-240522) May-25

Mame Function Signature
Calibrated by Kregimir Franjic Laboratary Technician

Approved by Sven Kithn Technical Manager ﬁ é\
‘\"‘-\-\.

Issued: March 13, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: D1750V2-1090_Mar25 Page 1 of 6
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Appendix C Report No. : FASN1201

Calibration Laboratory of S, N ATt
: Ao ce suisse d'étalonnage
Ech[md & Pa;tger m C servizio svizero di taratura
ngineering g S Swiss Calibration Service
£

Zeughausstrasse 43, 8004 Zurich, Swilzerland

A5

o
oyl

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

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL/ NORM x,y,z
MNSA 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.

KDE 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 Refurn 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 required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. Mo 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 al 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: D1750V2-1090_Mar25 Page 2 of 6
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Appendix C Report No. : FASN1201

D1750V2 - SN: 1090 March 12, 2025

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 Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 1750MHz +1MHz l

HSL parameters at 1750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal HSL parameters 22.0°C 40.1 1.37 mho/m
Measured HSL parameters {22.0 x0.2)°C 40.7 +6% 1.35 mho/m +6%
HSL temperature change during test =05°C
SAR result with HSL at 1750 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 9.20 Wikg
SAR for nominal HSL parameters normalized to 1W 36.6 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 4.90 Wikg
SAR for nominal HSL parameters normalized to 1W | 19.5 Wikg +16.5% (k=2)
Certificate No: D1750V2-1020_Mar2s Page 3 of &
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Appendix C Report No. : FASN1201

D1750V2 - SN: 1090 March 12, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 1750 MHz

Impedance 1 4800-24j0 —|
Return Loss -29.9 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.221 ns ]

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D1750V2-1090_Mar25 Page 4 of 6
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Report No. : FASN1201

Appendix C
D1750V2 - SN: 1090 March 12, 2025
System Performance Check Report
Summary
Dipole Fraquency [MHz] T5L Paower [dBm]
DATSHWE = SNI103D 1750 H5L 24
Exposure Conditions
Phantom Sectlan, TSL  Test Distance [mm|  Band  Group, UID  Frequency [MHz], Channel Mumber Conversion Factor  TSL Conductivity [S/m]  TSL Permittivity
Flat 1 W, 0— 1750, 0 7.46 1,35 40,7
Hardware Setup
Phantam TEL, Measured Date Frabe, Calibration Date DAE, Calibration Date
MFP VE.D Center HSL, 2025=03=12 EX3ID - SNT3a%, 2025-01-10 DAE4Ip Snl 36, 2024-10-28
Scans Setup Measurement Results
Zoam Scan Zoam Scan
Crid Extents [mm) 30 x 30 x 30 Date 2025-02=12
Grid Steps [mm)| 6.0 % 6.0x 1.5 PSSARTG [W/Eg] 820
Sensor Surface [mm) 1.4 PSSART0g [W/Kg] 4,490
Graded Grid Yes Power Dift [dE] =0.02
Grading Ratic 1.5 Power Scaling Disabled
Maks LIEY Scafing Factor [dE]
Surface Detection VM5« Bp T5L Corection Positive | Negative
Scan Mathod Measured
0 dE = 16.1 W/Kg
Certificate No: D1750V2-1090_Mar25 Page 5 of &

Page: 17/86



DA750V2 - SN: 1090

Impedance Measurement Plot for HSL

Appendix C

Report No. : FASN1201

March 12, 2025
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Appendix C

Calibration Laboratory of S,
Schmid & Partner %\“—f Z
Engineering AG T <
‘ NN

Zeughausslrasse 43, B004 Zurich, Switzerland “dl e
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

Client Sporton

Kunshan City

Report No. : FASN1201

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No.

D1900V2-5d170_Jun25

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date

D1900V2 - SN: 5d170

QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

June 30, 2025

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measuremants 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%.
Calioration Equipment used (MATE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 26-Mar-25 (No. 217-04290) Mar-26
Power Sensor RAS NRP18A SM: 101858 | 06-Feb-25 (Mo, 4030A315009541) Feb-26
Spectrum Analyzer R&ES FSV40 SM: 101832 | 29-Jan-25 (No. 4030A315009658) Jan-26
3.5mm mismatch combination SM: 1152 24-Mar-25 (No, 217-04293) Mar-26
OCP DAK-12 SN: 1016 24-Sept-24 (No, OCP-DAK12-101 6_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1248_Sep24) Sep-25
Heference Probe EX30V4 SN: 7345 10-Jan-25 (No, EX3-7348_Jan25) Jan-26

" DAEdip SN: 1836 17-Apr-25 (No. DAE4ip-1836_Apra5) Apr-26
Secondary Standards [[¥] Check Date (in house) Scheduled Check
ACAD Setup 1 SMN: 1000 27-May-25 [Mo. 675-ACAD_Source_Box-250527) | May-26
Signal Generator R&S SMB100A SN: 182081 | 27-May-25 [No. B75-CAL16-54588-250527) May-26
Mismatch; SMA SN 1102 24-Apr-25 (No. 675-Mismatch_SMA-250424) Apr-26
OCP DAK-12 SN: 1029 27-Feb-25 (No. OCP-DAK12-1029_Febas) Feb-26
OCF DAK-3.5 SN: 1336 08-Dec-24 (No, OCP-DAK3.5-1 336=Da{:24] Dec-25

| Calibrated by

Approved by

Mame

Paulo Pina

Sven Kihn

Function

Laboratory Technician

Technical Manager

Signature

Issued: June 30, 2025
This calibration certificate shall not be reproduced except in full without written approval of the labaratory.

Certificate No: D1900V2-5d170_Jun25

Page 1 of 6
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Appendix C Report No. : FASN1201

Calibration Laboratorv of “'l“f"tfy,,f S Schweizerischer Kalibrierdienst
Sehmid & P La y ,51\\\.:__\“—";'/’ = C Service suisse d'étalonnage

C .m' i artner Servizio svizzero di taratura
Engineering AG Y S Swiss Calibration Service
Zeughaussirasse 43, B0D4 Zurich, Switzerland Flgg
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
CorvF  sensitivity in TSL / NORM x,y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards

- |EC/IEEE 62208-1528,"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 (Frequancy 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 figuras
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 liguid filled
phantom, The impedance stated is transformed from the measurement at the SMA connector to the feed paoint. 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: D1200V2-5d170_Jun25 Page 2 of 6
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Appendix C Report No. : FASN1201
D1800V2 - SM: 5d170 June 30, 2025

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 Medular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (£ direction)
Frequency 1900MHz +1MHz

HSL parameters at 1900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity ]
Mominal HSL parameters 220°C 40.0 1.40 mho/m
Measured HSL parameters (22.0 £0.2)°C 40.1 6% 1.38 mho/m +6%
HSL temperature change during test <05%*C
SAR result with HSL at 1900 MHz
SAR averaged over 1 cm® (1 g) of HSL Conditian
SAR for nominal HSL parameters 24 dBm input power 9.94 Wikg
SAR for nominal HSL parameters normalized to 1W 39.6 Whkg £17.0% (k=2)
SAR averaged over 10 em® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 5.25 Wikg
SAR for nominal HSL parameters normalized to 1W 20.9 Wkg £16.5% (k=2)
Certificate No: D1900V2-5d170_Jun25 Page 3 of 6
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D1900V2 - SN: 5d170

Appendix C

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 1900 MHz

Report No. : FASN1201

June 30, 2025

Impedance 52890+4.1 0
Return Loss -26.1 dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) | 1.201 ns |

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

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

near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D1900V2-5d170_Jun25

Page 4 of 6
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Report No. : FASN1201

June 30, 2025

Appendix C
D1900V2 - SN: 5d170
System Performance Check Report
Summary
Dipale Freguency [MHz] T=L Powser [dBm]
DI900W2 = SNSd1 70 1900 H5L 24
Exposure Conditions
Phantom Section, TSL Test Digtance [mm] Band Group, UID  Freguency [MMz], Channel Humbar Conversion Factar  TSL Conductiv ty [/ m] T5L Permitrivity
Flat 10 Ow, D—- 1400, o 7.6E 1.38 40,1
Hardware Setup
Phantom TEL, Measured Date Probe, Calibration Date DAE, Calibration Date
MFP VE.0 Center H5L, 2025-06-30 EX3DV4 - 5MT349, 2025-01-10 DAEdip 5n1 E36, 2025-04-17
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Grid Exterits [me] 30% 30« 30 Date 2025-DE-30
Crid Steps [mm] BOxE0Ox1.5 psSARTG W/ Kg] 9.54
Sengar Surface [mm] 1.4 pSSART DG W/ Kyl 5.25
Craded Grid Yes Pawer Drrift [gB] 0.0
Grading Ratio 15 Power Scaling Disabled
Mals M A Scaling Factor [dB)
Surface Detection VMS + Bp TSL Correction Positive | Negathes
Scan Method Measurad

0dB =174 W/Kg

Certificate No: D1900V2-5d170_Jun25

Page 5of 6
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Appendix C Report No. : FASN1201
D1900V2 - SN: 5d170 June 30, 2025

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

_E‘-portnn

Kunshan City

Client

Report No. : FASN1201

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No.

D2000V2-1071_Mar25

CALIBRATION CERTIFICATE

Obiject

Calibration procedure(s)

Calibration date

| Thiz 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 bean conducted in the closad laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

D2000V2 - SN: 1071

QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

March 13, 2025

Calibration Equipment used (MA&TE critical for calibration)

Primary Standards o] Cal Date {Certificate Mo.,) Scheduled Cal
Power Sensor R&S NRP-33T SM: 100967 | 28-Mar-24 (Mo. 217-04038) Mar-25
Power Sensor R&S NRP18A SM: 101859 | 0B-Feb-25 (Mo. 4030A315009541) Feb-26
Spectrum Analyzer R&S FSV40 SMN: 101832 | 29-Jan-25 (Mo, 4030A315009658) Jan-26
Mizmatch; Short [S4188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
QCP DAK-12 SN: 1016 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25
QOCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Referance Probe EX30V4 SN: 7349 10-Jan-25 (Mo, EX3-7349_Jan25) Jan-26
DAE4ip SM: 1836 28-0ct-24 (Mo, DAE4ip-1836_0ct24) Oet-25
Secondary Standards [n] Check Date (in house) Schaduled Check
ACAD Source Box SM: 1000 28-May-24 (Mo. 675-ACAD_Source_Box-240528) | May-25
Signal Generator RES SMB100A SM: 182081 | 28-May-24 (Mo, 675-CAL16-54588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 (Mo, 675-Mismatch_SMA-240522) May-25

MName Function Signatu ;/
Calibrated by Kregimir Franjic Laboratory Technician
Approved by Sven Kiihn Technical Manager %P:Zdﬁ“h

lssued: March 13, 2025

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

Certificate No: D2000V2-1071_Mar25

Page 1 of 6
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Appendix C Report No. : FASN1201

Calibration Laboratory of &“ﬂtl_;'h?’z S Schweizerischer Kalibrierdienst
" ST Service suisse d'étalonnage
e B
SCh[TIId & Partner M c Servizio svizzero di taratura
Engineering AG LT S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland b R ¢
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 liguid
ConvF  sensitivity in TSL/ NORM x,y,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards

+ |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.

- KDE 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 certificale 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 transtormed 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: D2000V2-1071_Mar25 Page 2 of 6
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Appendix C ' Report No. : FA5N1201

D2000V2 - SN: 1071 March 13, 2025

Measurement Conditions

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

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 5mm, dz = 1.5mm Graded Ratio = 1.5 mm (2 direction)
Frequency 2000MHz +1MHz

HSL parameters at 2000 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity l
MNominal HSL parameters 22.0°C 40.0 1.40 mho/m
Measured HSL parameters (22.0 £0.2)°C 39.5 +6% 1.40 mho/m +6%
HSL temperature change during test =05"C
SAR result with HSL at 2000 MHz
SAR averaged over 1 cm?® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 10.3 Wikg
SAR for nominal HSL parameters normalized to 1W 41.0 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 5.36 Wikg
SAR for nominal HSL parameters normalized to 1W 21.3 Wkg +£16.5% (k=2)
Certificate No: D2000V2-1071_Mar25 Page 3 of 6
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Appendix C Report No. : FASN1201

D2000V2 - SN: 1071 March 13, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 2000 MHz

Impedance 49.7 0-0.3i0 |
Return Loss -47 5 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.191 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint 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

bﬂanufacwred by SPEAG

Certificate Mo: D2000V2-1071_Mar25 Page 4 of 6

Page: 28/86



Report No. : FASN1201

March 13, 2025

Appendix C
D2000V2 - SN: 1071
Systemn Performance Check Report
Summary
Dipole Frequency [MHz] TSL Pawer |dBm]
DROGOVE = SNIDTI 2000 HSL 24

Exposure Conditions
Phantom Sectlon, TSL - Test Distance (mm]  EBand  Group, UBD  Frequency [MHz], Channel Number Conversion Factor  TSL Conductivity [5/m]  T5L Permittivity
Flat W, == 2000, 0 T.65 1.40 39.5
Hardware Setup
Phantam TS5L, Measured Date Probe, Calibraton Date DAE, Calibranion Date
MFP V8.0 Center HEL, 2025-03-13 EXIDWS - SNT349, 2025-01=10 DAESip 5018356, 2024-10-28
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Grid Extents [mm)] 0% 30% 30 Date 2025-03=13
Grid Steps [mm| S0x50x1.5 padaR g [wikg] 14,3
Sensar Surface [mm) 1.4 psSAR1Og [Wikg) 5.36
GCraded Crid Yas Power Drift [dE] .00
Grading Ratio 1.5 Power Scaling Disabled
FlalA LI Scaling Factor [dE]
Surface Detection VMS = Bp T5L Cosrection Positive | Negatiee
Scan Methad Measured

Interpolah

0dB = 18.8W/Kg

Certificate No:

D2000V2-1071_Mar25s

Page 5 of 6
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Appendix C Report No. : FASN1201

D2000V2 - SN: 1071 March 13, 2025

Impedance Measurement Plot for HSL
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Appendix C Report No. : FASN1201

Schrid & Partner Engineering AG S e a

Zeughausstrasse 43, BO0D Furich, Switzerland
Phane +41 44 245 9700, Fax +41 44 245 8779
WS DEag. swiss, info@speag. swiss

IMPORTANT NOTICE

USAGE OF THE DAE4 SN: 1210

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are
no serviceable parts inside the DAE. Special attention must be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw
may cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects
the DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument

is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough
handling of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused
by dust and dirt accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the
probe to the DAE carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is
given in the corresponding configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by

the Customer.

Important Note:
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of

the E-stop assembly is allowed by certified SPEAG personnel only and is part of
the calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when
installing the probe to the DAE. Carefully connect the probe with the connector
notch oriented in the mating position. Avoid any rotational movement of the probe
body versus the DAE while turning the locking nut of the connector. The same care
shall be used when disconnecting the probe from the DAE.

DAE4
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Report No. : FASN1201
Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accraditation Service (SAS) Acereditation 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: DAE4-1210_Nov25

Shenzhen

|CALIBRATION CERTIFICATE

Ohject DAE4 - SD 000 D04 BM - SN: 1210

Calibration procedure(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: Movember 28, 2025

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

All calibrations have bean conductad in the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate MNo.) Scheduled Calibration

Keithley Multimeter Type 2001 SM: 0810278 15-Aug-25 (No:43873) Aug-26

Secondary Standards 1D # Check Date (in house) Scheduled Check

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

Calibrator Box V2.1 SE UMS 006 A 1002 23-Jan-25 (in house check) In house check: Jan-26
Mamea Function Signature

Calibrated by: Adrian Gehring Labaratory Technician /1{

Approved by; Swven Kilhn Technical Manager @ ﬂ‘ :
N, s [
\ Ll

Issued: Movember 28, 2025

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

Certificate No: DAE4-1210_MNov25 Page 1 of 5
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Report No. : FA5SN1201

Calibration Lahoratnryr of “Sﬁt‘x:_'u\:f{;"@ Schweizerischer Kalibrierdienst

Service suisse d'étalonnage

Schmid & Partner %

Engineering AG T3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland o /’;—-\"‘\\\# Swiss Calibration Service
aufy L
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
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
e 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.

e Conneclor 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: \erification 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 shorfed: Values on the internal AD converter
corresponding to zero input voltage

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

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

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

e [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumplion: Typical value for information. Supply currents in various operating
modes.

Cerlificate No: DAEA4-1210_Mov25 Page 2 of &
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DC Voltage Measurement
AID - Converter Resolution nominal
High Range: 1LSE =
Low Range: 1LSE =

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

B.1uV,
61nv,

Appendix C

full range =
full range =

Report No. : FASN1201

-100. .. +300 mv

Calibration Factors X Y z
High Range 404.372 + 0.02% (k=2) | 405.079 + 0.02% (k=2) | 404.511 + 0.02% (k=2)
Low Range 3.98715 + 1.50% (k=2) | 3.97077 + 1.50% (k=2) | 3.98875 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

287.5%£1°

Certificate No: DAE4-1210_Nov25
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Appendix (Additional assessments outsidé%%pe of SCS0108)

1. DC Voltage Linearity

Report No. : FASN1201

High Range Reading {uV}) Difference (uV) Error (%)
Channel X + Input 199886.77 0.62 0.00
Channel X + Input 20003.56 1.63 0.01
Channel X - Input -20000.81 246 -0.01
Channel Y + Input 199985.33 -0.51 -0.00
Channel Y + Input 19997 .61 -4.02 -0.02
Channel Y - Input -20002.65 0.81 -0.00
Channel Z + Input 199996.55 0.40 0.00
Channel Z + Input 19999.96 -1.74 -0.01
Channel £ - Input -20004.36 -0.83 0.00
Low Range Reading (uV) Difference {uV) Error (%)
Channel X + Input 2001.46 1.25 0.06
Channel X + Input 200,86 0.45 0.22
Channel X - Input -188.61 0.66 -0.33
Channel ¥ + Input 2000.35 0.26 0.01
Channel ¥ + Input 20013 -0.27 -0.14
Channel ¥ - Input -198.47 -0.03 0.01
Channel Z + Input 2000.33 0.22 0.01
Channel Z + Input 200.69 0.24 0.12
Channel 2 - Input -200.44 -1.11 0.56
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 (pV) Average Reading (pV)
Channel X 200 24.03 2268
- 200 -20.88 -22.90
Channel ¥ 200 -10.28 -10.34
- 200 9.78 9.53
Channel 2 200 -16.49 -16.00
- 200 14.16 13.84

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

Input Voltage (mV) | Channel X (pV) | Channel Y (uV) Channel Z (pV)
Channel X 200 - 3.25 -4.05
Channel ¥ 200 8.85 - 4.34
Channel Z 200 10.51 6.35
Certificate Mo: DAE4-1210_Nov25 Page 4 of 5
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4. AD-Converter Values with inputs shorté

endix C

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

Report No. : FASN1201

High Range (LSB)

Low Range (LSB)

Channel X 15726 16624
Channel ¥ 16242 15746
Channel Z 15842 17364

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

Input 10M
Average (V) | min. Offset (4V) | max. Offset (uv) | o0 ?::;aﬁ"'“
Channel X 1.07 -0.39 2.32 0.48
Channel ¥ 0.02 -0.97 1.15 0.34
Channel 2 -0.69 -1.98 0.92 0.48
6. Input Offset Current
MNominal Input circuitry offset current on all channels: <25f4
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vcc) -7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA)

Stand by (mA)

Transmitting (mA)

Supply (+ Vcc) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -8
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Appendix C Report No. : FASN1201

Schmid & Partner Engineering AG S e a

Zeughausstrasse 43, B0 Zurich, Switzerland
Phone +41 44 245 3700, Fax +41 44 245 8779
wiww. speag. swiss, info@spoag swiss

IMPORTANT NOTICE

USAGE OF THE DAE4 SN: 715

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are
no serviceable parts inside the DAE. Special attention must be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw
may cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects
the DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument

is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough
handling of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused
by dust and dirt accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the
probe to the DAE carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is

given in the corresponding configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by

the Customer.

Important Note:
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of
the E-stop assembly is allowed by certified SPEAG personnel only and is part of

the calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when
installing the probe to the DAE. Carefully connect the probe with the connector
notch oriented in the mating position. Avoid any rotational movement of the probe
body versus the DAE while turning the locking nut of the connector. The same care
shall be used when disconnecting the probe from the DAE.

DAE4
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Report No. : FASN1201
Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton
et Certificate No: DAE4-715 Nov25

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 715

Calibration procedure(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: November 28, 2025

This calibration certificate documents the traceability to naticnal standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given an 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 (METE critical for calibration)

Primary Standards 10 Cal Date (Cerfificate Na.) Scheduled Calibration
Keithley Multimeter Type 2001 SM: 0810278 15-Aug-25 (Mo:43873) Aug-26
Secondary Standards . D # o _ Check Date (in house) Scheduled Check
Auto DAE Calibration Unit SE UWS 053 AA 1001 23-Jan-25 (in house check) In house check: Jan-26
Calibrator Box V2.1 SE UMS 006 AA 1002 23-Jan-25 (in house check) In house check: Jan-26
Mame Function Signature
Calibrated by: Adrian Gehring Laboratory Technician
.ﬁf—
Approved by: Svan Kihn Technical Manager \ \j T n r
VAR A U

Issued: Movember 28, 2025

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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. . Agp,;M Report No. : FA5N1201
Callbll'atlnn Laboratory of ‘s‘“@’% Schweizerischer Kalibrierdienst
Schmid & Partner m Service suisse d'étalonnage
Engineering AG Ty Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland iﬁ*’:ﬁ‘-‘ﬁ 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

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
e 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: \erification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

o« AD Converter Values with inputs shorted: VValues 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 [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.

» 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: DAE4-715_Nov25 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSE = I TR
Low Range: 1LSE = B1nV,

Appendix C

full range
full range

Report No. : FASN1201

-100...+300 my

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

Calibration Factors X Y Z
High Range 405,076 + 0.02% (k=2) | 404.627 + 0.02% (k=2) | 404.446 + 0.02% (k=2)
Low Range 3.98915 + 1.50% (k=2) | 3.95196 + 1.50% (k=2) | 3.97005 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

232.0%+1°
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Appendix (Additional assessments nutsidépﬁ%%zﬁ%pe of SCS0108)

1. DC Voltage Linearity

Report No. : FASN1201

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 20002417 -12.29 -0.01
Channel X + Input 20005.54 0.61 0.00
Channel X - Input -20003.80 4,63 -0.02
Channel Y + Input 200025.72 -10.37 0.1
Channel ¥ + Input 2000474 -0.10 -0.00
Channel Y - Input -20005.95 2.59 -0.01
Channel Z + Input 200026.25 -5.90 -0.00
Channel 2 + Input 20002.98 -1.81 -0.01
Channel £ - Input -20009.73 -1.17 0.
Low Range Reading (pV) Difference (pV) Error (%)
Channel X + Input 1999.49 -0.22 -0.01
Channel X + Input 199.55 -0.13 -0.07
Channel X - Input -200.73 -0.45 0.22
Channel Y + Input 19089.63 -0.05 -0.00
Channel ¥ + Input 199.74 0.11 0.06
Channel ¥ - Input -201.17 -0.74 0.37
Channel Z + Input 1999.61 -0.05 -0.00
Channel 2 + Input 198.66 -0.81 -0.41
Channel Z - Input -201.27 -0.8D 0.44
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 (pV) Average Reading (uV)
Channel X 200 4,66 2.56
- 200 -1.12 -3.21
Channel Y 200 -4 54 -5.00
- 200 3.40 3.46
Channel £ 200 6.60 5.35
- 200 -6.89 -7.44

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 (pV)
Channel X 200 -1.32 -3.34
Channel ¥ 200 7.80 - 0.03
Channel 2 200 5.11 5.00 -
Certificate No: DAE4-715_Nov25b Page 4 of 5
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