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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
¢) DASY System Handbook

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

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

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

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

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

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

Measurement Conditions

Report No.: FA402225B

DASY system configuration, as far as not given on 1 page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0+0.2) °C 389+6% 1.34 mho/m +6 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL

SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.12 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.7 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 4.80 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.3 W/kg + 16.5 % (k=2)

Certificate No; D1750V2-1 068_Nov22
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Report No.: FA402225B
Appendix C

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.7Q+28iQ

Return Loss -29.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.220 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

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: D1750V2-1068_Nov22 Page 4 of 6
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Appendix C

DASYS5 Validation Report for Head TSL

Date: 21.11.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1068

Communication System: UID 0 - CW: Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz: ¢ = 1.34 S/m; & = 38.9; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS5 ( IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz: Calibrated: 31.12.2021
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 31.08.2022
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS5O AA; Serial: 1001
* DASYS5252.10.4(1535); SEMCAD X 14.6. 14(7501)

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

Reference Value = 109.1 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 17.2 Wrkg

SAR(1 g) = 9.12 W/kg; SAR(10 2) = 4.80 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 53.5%

Maximum value of SAR (measured) = 14.4 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 14.4 Wikg = 11.57 dBW/kg
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Appendix C

Impedance Measurement Plot for Head TSL
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SPORTON LAB.

Report No.: FA402225B

D1750V2, serial no. 1068 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>

D1750V2 — serial no. 1068

1750MHZ
Date of Measurement| Return-Loss (dB)| Delta (%) Real Impedance (ohm)| Delta (ohm)| Imaginary Impedance (ohm)| Delta (ohm
11.21.2022
-29.916 51.686 2.7875
(Cal. Report)
11.20.2023
-32.297 7.959 50.595 -1.09 2.4789 -0.3086
(extended)
11.19.2024
-29.653 0.879 49.173 -2.513 2.6993 -0.0882
(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.

<Dipole Verification Data> - D1750 V2, serial no. 1068 (Data of Measurement : 11.20.2023)
1750 MHz - Head

1 Stat 1.55 G IFEW 70 kHz Stop 1.95 Gz @4
—=

225744 pH

1 Start 1,55 GHz IFBW 70 kHz Stop 1.95 GHz !
—

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

Report No.: FA402225B

<Dipole Verification Data> - D1750 V2, serial no. 1068 (Data of Measurement : 11.19.2024)
1750 MHz - Head

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

1 1.7500000 GHzZ -29.653 dB

40. 00

10.00

-10.00

-40.00

[1 Start 1.55 GHz IFBW 70 kiHz Stop 1.95 GHz [
P 511 Smith (R+jX) Scale 1.000U [F1 Del]

>1 1.7500000 GHz 49.173 @ 2.6993 1549 pH

1 Start 1.55 GHz IFBVY 70 kHz Stop 1.95 GHz [

SPORTON INTERNATIONAL INC.
TEL :886-3-327-3456
FAX : 886-3-328-4978
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Calibration Laboratory of \x\j:_l,_.;?, S Schweizerischer Kalibrierdienst

Schmid & Partner S———2 ¢ Service suisss d'étalonnage

Engineering AG - S gnrlmln iiummumm "éam'?m
et wiss Calib rvice

Zeughausstrasse 43, 8004 Zurich, Switzerland LN

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

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

Client Sporton Certificate No. D1900V2-5d041_Aug24
Taoyuan City
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d041
Calibration procedure(s) QA CAL-0B.vi2

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Galloration date August 15, 2024

This calibration certificate documants the traceability fo national standards, which realize the physical units of measuremants (S1}.
The measurements and the uncertainties with confidence probability are given on the lollowing pages and are part of the cerlificate.

All calibrations have been conducted in the closed laboratory facility: environmant iemperature (22 = 3)°C-and humidity < T0%.
Calibration Equipment used (MATE critical for calibration}

[ Primary Standards [ Gal Date [Certificate No.) Scheduled Cal
Power Sensor 5&5 MNRP-33T SM; 100967 | 28-Mar-24 (Mo, 217-04038) Mar-25
Power Sensor RAS NAP18A SN 101855 | 21-Mar-24 (No, 4030A315007801) Mar-25
Spacirum Analyzer R&S FSVA0 SN: 101832 | 25-Jan-24 (No. 4030-315007551) Jan-25
Mismatch; Short [S4188] Altenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN: 1016 05-Oct-23 (No. OCP-DAK12-1016_0clt23) Oct-24
OGP DAK-3.5 B SM: 1249 05-0ct-23 (No. GﬂF-EﬂKﬁ,&iEﬂ-ﬁ_ﬂc‘EEi Cct-24
Reference Probe EX30V4 SN; 7345 03-Jun-24 (No, EX3-7348_Jun24) Jun-25
DAE4ip SN: 1836 10-Jan-24 (No. DAE4ip-1836_Jan24) Jan-25
Secondary Standards D Check Date (in house) Scheduled Check
| ACAD Source Box SN: 1000 28-May-24 (No. 675-ACAD Source Box-240528) | May-25
Signal Generator R&S SMB100A SN: 182081 | 28-May-24 (No. 0001-300719404) May-25
Mismatch; SMA SN:1102 22-May-24 {No. 675-Mismatch_SWMA-240522) May-25
Name Function Signature
Callbrated by Kresimir Franjlé Laboratory Technician
Approved by Sven Kihn Technical Manager

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

Issusd: m\um 18, 2024 ‘

Certiticate No: D1900V2-5d041_Aug24 Page 1 of 6
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Calibration Laboratory of S, S :mmr;.gﬂ:ﬁ:““
Schrnid af Partner : ¥ c Servizio svizzero di taratura
Engineering AG Ly S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzerland Sl

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

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

Glossary

TSL tissue simulating liguid
ConvF  sensitivity in TSL / NOBM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

+ |IEC/IEEE 62208-1528,"Measurement Procedure For The Assessment Of Specilic Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528 Human Models,
Ingtrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", Oclober 2020.

« KDB 865664, "SAR Measurement Requirements for 100 MHz ta 6 GHz"

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measurement Conditions: Further details are available from the Validation Repart at the end of the certificate. All figures
stated in the certificate are valid at the frequency 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 1o the body axis.

+ Fead 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 1a the feed point. The Return
Loss ensures low reflacted power. No uncertainty required,

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

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

« SAR normalized: SAR as measured, normalized to an input power of 1 W at the anlenna 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 factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

Cerfilicate No: D1900V2-5d041_Aug24 Page 2of 6
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Appendix C Report No.: FA402225B
D1900V2 - SN: 5d041 August 15, 2024

Measurement Conditions

. DASY system configuration, as far as nol 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 = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (£ direction)
Frequency 1900MHz +1MHz

Head TSL parameters at 1900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0 £0.2)"C 41.2 +6% 1.40 mho/m +6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 1900 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm Input power 5.84 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 39.2 Wikg £17.0% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 5.21 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.7 Whkg +16.5% (k=2)
Certificate No: D1900V2-5d041_Aug24 Page 30l 6
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D1800v2 - SN: 5d041 August 15, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 1900 MHz

Impedance 51.40+62(0 [
Return Loss 24.1 dB |

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.2 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 leeding line Is directly connected to the
second arm of the dipole. The antenna is therefore short-clrcuited 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 1o the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connecilons near the feedpoint may be damaged.

Additional EUT Data

[Manufactured by SPEAG

Certificare No: D19200V2-5d041_Aug24 Paged4of B
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D1900V2 - SN: 5dD41 August 15, 2024

System Performance Check Report

Summary
pale Frégaency [MHzj T5lL Percer jdim]
D1 900v2 < SH5A041 1500 Sl Id

Exposure Conditions

Bhantoem Seciion, TSL  Tedt Diitance fmm|  Band  Group, UID  Fregueney (MHz), Channel Mumber  Comwsrsion Factar  TSL Conductivity [5/m]  T5L Permittrvicy

Flat 1 oW, bo— 1900, 0 172 140 1.2

Hardware Setup

Phantom TS, Measured Date Frone, Calibrateon Dare DAE, Calitaation Date
MEPVED Cemer H5L, 2024-08-15 ERIDWE - SHT340, 2024-06-03 DAE4 D 501 BIE, 2024-01-10
Scans Setup Measurement Results
Lobim Scan Lo Scan
Grid Extenty [mm] Myx 30 x 30 Dute 2014-08-15%
Crid Stegt Imam] BO0xiOx 1.3 EssARTg IWiKg| 5.84
Senior Sarluce [mmj 1.4 pRsARTOg (W Kg) 5.21
Graded Grid Yies Fower Dirifl [d8) a6l
Craging Ravg 1.5 Pevred Scaling Dutabled
MUALS, TN Sealing Farmor (il
Surface Delection W = fp TSl Correction Positive | Regative
Scan Method Mesurecs

e SAR (dE

D dB= 17.3 W/Kg

Cartificate No: D1900V2-5d041_Aug24 Page 5ol &
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D1900V2 - SN: 5d041 August 15, 2024

Impedance Measurement Plot for Head TSL

511 Smith (R+]X) Scale L.00
=1 1900000 GHz 51.374 § 6,170 |O

X

10.00
5.00
0.00

-5.00

-10.00
-15.00
-20.,00 %
-25.00
-30.00
-35.00

=] 1.900000 GHz -24.119 dB

1.70 1.80 1.90 2.00 2.10
GHz
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Calibration Laboratory of o, S

Schmid & Partner M‘Mt c
Engineering AG =

Zeughausstrasse 43, 8004 Zurich, Switzerland e A \‘p‘ S

Accradited 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

Report No.: FA402225B

Accreditation No.: SCS 0108

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

Certificate No: D1900V2-5d185 Jun22

CALIBRATION CERTIFICATE

Object D1900V2 - SN:5d185

Calibration procedure(s) QA CAL-05.v11

Calibration date: June 17, 2022

This calibration cerificate documents the traceability to national standards, which realize
The measurements and the uncerainties with confidence probability are given on the fol

Calibration Equipment used (MATE critical for calibration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

the physical units of measuremants (SI),
lowing pages and are part of the cerificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature {22 £ 3)°C and humidity = 70%.

Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SM: US41080477

Mame
Jeffrey Katzman

Sven Kihn

31-Mar-14 (in house check Oct-20)

Function
Laboratory Technician

Technical Manager

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

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

Fower sensor NAP-Z91 SM; 103244 D4-Apr-22 (Mo. 217-03524) Apr-23

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

Reference 20 dB Attenuator SN: BH2394 (20k) 04-Apr-22 (Mo. 217-03527) Apr-23

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

Referance Probe EX30V4 5N: 7349 31-Dec-21 (No. EX3-7348_Dec21) Dec-22

DAE4 SN: 601 02-May-22 (No. DAE4-601_May22) May-23

Secondary Standards 1D # Check Date {in house) Scheduled Check
Power meter E44198 SN: GB38512475 30-Oct-14 {in house check Oct-20) In housa check: Oct-22
Fower sensor HP 84814 SN: US37282783 07-0cl-15 {in house check Oct-20) In house check: Oct-22
Power sensor HP 84814 SN: MY41093315 07-0ct-15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SMN: 100872 15-Jun-15 (in house check Oct-20) In house check: Qct-22

In house check: Oct-22

Signature

e

Issued: June 20, 2022

Certificate No: D1900V2-5d185_Jun2?
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Appendix C
. : A,
Calibration Laboratory of S %, § Schweizerischer Kalibrierdienst
Schmid & Partner }ala&&“‘j’—ﬁi G Service suisse détalonnage
Engineen'ng AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %y fﬁ\-‘“} S swiss Calibration Service
LT
Accredited by the Swiss Accreditation Service (SAS) Accreditation Ne.: 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
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Cerificate No: D1900V2-5d185_Jun22 Page2of 6
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Appendix C

Measurement Conditions

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

Report No.: FA402225B

DASY Version 4‘1

DASYS2 V52.10.4
Extrapolation Advanced Extrapalation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 38E+E6% 1.40 mho/m + 6 %
Head TSL temperature change during test <0.5°C ees meae
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.82 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

39.0 W/kg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.12 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.4 W/kg = 16.5 % (k=2)

Certificate No: D1900V2-5d185_Jun22
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52702+ 390

Retumn Loss -26.7 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.203 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D1900V2-5d185_Jun22 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 17.06.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d185

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

Medium parameters used: f = 1900 MHz; 6 = 1.4 S/m; & = 38.6; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 31.12.2021

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

Electronics: DAE4 Sn601; Calibrated: 02.05.2022

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 108.9 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.1 W/kg

SAR(1 g) = 9.82 W/kg; SAR(10 g) = 5.12 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 54.7%

Maximum value of SAR (measured) = 15.2 W/kg

-3.20
-6.40
-9.60

-12.80

-16.00

0dB =152 Wikg = 11.82 dBW/kg

Certificate No: D1900V2-5d185_Junz2 PageSof@

Page78/261



Appendix C

Impedance Measurement Plot for Head TSL

Report No.: FA402225B
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Appendix C

SPORTON LAB.

Report No.: FA402225B

D1900V2, serial no. 5d185 Extended Dipole Calibrations

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

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

<Justification of the extended calibration>

D1900V2 - serial no. 5d185
1900MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
06.17.2022
-26.716 52.666 3.9213
(Cal. Report)
06.16.2023
-26.908 0.72 53.715 1.049 3.9028 -0.0185
(extended)
06.15.2024
-24.876 -6.89 50.698 -1.968 6.2093 2.288
(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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SFORTON LAB.

Report No.: FA402225B

<Dipole Verification Data> - D1900 V2, serial no. 5d185(Data of Measurement : 06.16.2023)
1900MHz - Head

P =11 Log mag 10.00de/ ref 0.000dB [F1]
0

>1  1.9000000 GHz -26.908 dB

10.00

Start 1.7 GHz IFBW 70 kHz Stop 2.1 GHz [ |

P s11 smith (R+jx) scale 1.000U [F1 pel]

>1 1.9000000 GHz 53.715 @ 3.9028 o 326:9% pH

|1 Start 1.7 GHz IFBW 70 kHz Stop 2.1 GHz [0 |

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

<Dipole Verification Data> - D1900 V2, serial no. 5d185 (Data of Measurement : 06.15.2024)
1900MHz - Head

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

>1  1.9000000 GHz -24.876 dB

1 Start 1.7 GHz IFBVY 70 kHz Stop 2.1 GHz [

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

>1  1.9000000 GHz 50.698 @ 6.2093 Q@ 520:12 pH

1 Start 1.7 GHz IFBW 70 kHz Stop 2.1 GHz [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA402225B
z = \“1\"“!:“:
Callhratmn Laboratory of S S Schweizerischer Kalibrierdienst
SChmi_ﬂ & Eartner m c Service suisse d'étalonnage
EHQIHEEHHQ AG P Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland éiﬁ‘;@ S swiss Calibration Service

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

Accreditation No.: SCS 0108

ciient  Sporton : Certificate No: D2300V2-1006_Jan22
CALIBRATION CERTIFICATE

Object D2300V2 - SN:1006

Calibration procedure(s) QA CAL-05.v11

Calibration Pm;ﬁs.::ure for SAR Validation Sources between 0.7-3 GHz
|

Calibration date: January 18, 2022

This calibration cerfificate 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 certificate.

All calibrations have been conducted in the cosed laboratory facility: environment temperature (22 + 31°C and humidity < 70%.

Calibration Equipment used (METE critical for calibration)

Primary Standards 1D # Cal Date {Certificate Mo, ) Scheduled Calibration
Power meter NRP SN: 104778 08-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z81 SM: 103244 08-Apr-21 (Mo. 217-03291) Apr-22

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

Reference 20 dB Attenuator SN: BH9384 (20k) 08-Apr-21 (Mo. 217-03343) Apr-22

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

Reference Probe EX3DV4 SM: 7340 31-Dec-21 (Mo. EX3-7349_Dec21) Dec-22

DAE4 SN B0 01-Mov-21 (Mo. DAE4-601_Nov21) Mow-22

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

Power meter E44198

Power sensor HP 84814

Power sensor HP 84814

RF generator R&S SMT-06
Network Analyzer Agilent EB3584

Calibrated by:

Approved by:

SN: GB39512475
SM: US37292783
SM: MY41093315
SMN: 100972

SN: US41080477

Mame
Aidonia Georgiadou

30-Oct-14 (in house check Oct-20)
07-0ct-15 {in house check Oct-20)
07-0ct-15 (in house check Oct-20)
15-Jun-15 {in house check Qct-20)
31-Mar-14 (in house check Oct-20)

Function
Laboratory Technician

Deputy Manager

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

In house check: Oct-22
In house check: Oct-22
In house check: Oct-22
In house check: Oet-22
In house check: Oct-22

Signature
Ry
S

Issued: January 19, 2022

Certificate No: D2300V2-1006_Jan22
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Calibration Laboratory of

W
‘..Q“\x_:x/’ i,

et S  Schweizerischer Kalibrierdienst
-4 e % & T
Sﬂhm[ﬂ & Partner SEEJE”E} b : c Service suisse d'étalonnage
EHQIHEEI'II'IQ AG T~ Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’54%1‘}-'5‘?&‘\? S 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
Muiltilateral Agreement for the racognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D2300V2-1006_Jan22 Page 2 of 6
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Appendix C

Measurement Conditions

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

Report No.: FA402225B

DASY Version

DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2300 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 395 1.67 mhao/m
Measured Head TSL parameters (22.0+0.2)*C 3B8+6% 1.69 mho/m £ & %
—Head TSL temperature change during test <0.5°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.2 Wikg

SAR for nominal Head TSL parameters

narmalized to 1W

48.3 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.90 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.5 Wikg £ 16.5 % (k=2)

Certificate No: D2300V2-1006_Jan22
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Appendix C Report No.: FA402225B

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4940-24i0

Return Loss -31.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.168 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: D2300V2-1006_Jan22 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 18.01.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1006

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz: 6 = 1.69 S/m; & = 38.8: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2300 MHz; Calibrated: 31.12.202]
 Sensor-Surface: 1.4mm (Mechanical Surface Detection)
 Electronics: DAE4 Sn601; Calibrated: 01.11.2021
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
» DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 116.5 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 22.3 Wikg

SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5.9 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 55.1%

Maximum value of SAR (measured) = 19.2 Wikg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB = 19.2 W/kg = 12.83 dBW/kg

Certificate No: D2300V2-1006_Jan22 Page5of6
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A dix C Report No.: FA402225B
ppendix

Impedance Measurement Plot for Head TSL
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Appendix C

SPORTON LAB.

Report No.: FA402225B

D2300V2, serial no. 1006 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>

D2300V2 — serial no. 1006

2300MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)
01.18.2022
-31.938 49.391 -2.4405
(Cal. Report)
01.17.2023
-32.11 0.539 46.957 -2.434 -3.2857 -0.8452
(extended)
01.16.2024
-28.398 -11.08 47.703 -1.688 -3.0782 -0.6377
(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.

<Dipole Verification Data> - D2300V2, serial no. 1006 (Data of Measurement : 01.17.2023)
2300MHz - Head

»l@l 511 Log Mag 10.00d8/ rRef 0.000dB [F1]

>1 2.3000000 GHz -32.110 dB

1 Stet g LbHE £ 2L s Stop 2.3 GHE gt

PHEE 511 smith (R+§x) Scale 1.000u [F1 Del]

>1 2.3000000 GHz 46.957 0 -3.2857 0 21.060 pF

1 Start 2.1 GHz IFBW 70 kHz Stop 2.5 GHz [@H)1

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

<Dipole Verification Data> - D2300 V2, serial no. 1006 (Data of Measurement : 01.16.2024)
2300 MHz - Head

P S11 Log Mag 10.00dB/ Ref 0.000dB [F1]
se.00 —m4m——————on———

>1 2.3000000 GHz -28.398 dB

1 Start 2.1 GHz IFBW 70 kHz Stop 2.5 GHz

P S11 smith (R+jX) Scale 1.000U [F1 pel]

>1 2.3000000 GHz 47.703 Q -3.0782 Q 22:480 EF

[1 start 2.1 GHz IFBWY 70 kHz Stop 2.5 GHz

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

Schmid & Partner il ﬁ-—* %

S
c Service suisse d'élalonnage
S Servizio svizzero di taratura

Engineering AG P Swiss Calibration Service
Zeughausstrasse 43, BOO4 Zurich, Swilzerland ol
Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

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

Report No.: FA402225B

Schweizerischer Kalibrierdienst

Client Sporton Certificate No. | D2450V2-736_Aug24
Taoyuan City |
| CALIBERATION CERTIFICATE
Obyect D2450V2 - SN: 736
Calibration procedura(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date August 15, 2024
This calibration certificate documients the traceability to national standards, which realize the physical units of measuramants (51},
The maasurements and the uncerlaintias with conlidence probability are given on the Tallowing pages and are part of the cartificate.
All calibrations have been conducted in the closed laboratory facility: environment femperature (22 + 3)°C and humidity < 70%.
Calipration Equipment used (M&TE critical for calibration)
Primary Standards 1D Cal Date [Certificate No,) Scheduled Cal
Powear Sensor R&S NAP-33T SN 100967 | 28-Mar-24 (No, 217-04038) Mar-25
Power Sensor H&S NAP1AA SN: 101858 | 21-Mar-24 (No, 4030A315007801) Mar-25
Spectrum Analyzer RES FSY40 SM: 101832 | 25-Jan-24 (No, 4030-315007551) Jan-25
Mismalch; Shart [?.4138'1 Altenuator [S4423] | SN:1152 28-Mar-24 (No. 217-040560) Mar-25
OCP DAK-12 EN: 1016 05-Oct-23 _LI:ln. QCP-DAK12-1016_Dct23) Oct-24
OCE DAK-3.5 SN 1_249 05-0c-23 (No. OCP-DAK3.5-1248 0Oct23) Oct-24
Reference Probe EAS0VA SN 7349 O3-Jun-24 (No, EX3-7348_Jun24) Jur-25
" DAE4Ip SN: 1836 10-Jan-24 (No. DAE4ip-1836_Jan24) Jan-25
Secondary Standards iD Check Date (in house} Scheduled Check
ACAD Saurce Box SN: 1000 28-May-24 (Mo, H?E-MAD=SUUM_BW~2WBZB] May-25
" "Signal Generator R4S SMB100A SN: 182081 | 28-May-24 (Mo. 0001-300719404) May-25
Mismatch; SMA SN; 1102 22-May-24 [No. 675-Mismatch_SMA-240522) May-25
I Mame Function Signature
Calibrated by Kresimir Franjié Laboratory Technician ‘;’\/

Approved by Sven Kihn Technical Manager

Issued: August 16, 2024

This cafipratlon cerfificate shall not be reproduced except in full without written approval of the laboratary,

Certificate No: D2450V2-736_Aug24 Papge1of &
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L S Schwelzerischer Kalibrierdienst
Calibration Laboratory of S G Servico sulsse détalonnage
Schmld & Partner i Servizio svizzero dl taratura
Engineering AG Tt S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland il i
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 calibratlon certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity In TSL / NORM x.y,2
MiA not applicable or not measured

Calibration is Performed According to the Following Standards

« |EC/AEEE 82208-1528,"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 Procadures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

« KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation
+ DASY System Handbook

Methods Applied and Interpretation of Parameters

* Measurement Conditions: Further details are available trom the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indlcated.

= Antenna Parameters with TSL: The dipole iz mounted with the spacer to position its feed point exactly below the center
marking of the flat phaniom 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 1o the feed point. The Return
Loss ensures low reflected power. Mo uncertainty required.

= Electrical Delgy: One-way delay betwsen the SMA connector and the antenna fead poinl. Ne 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 neminal TSL parameters: The measured TSL parameters are used o caloulate the nominal SAR resull.

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 lo a coverage probability of approximately 85%.

Certificate No: D2450V2-736_Aug24 Paga2of &
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D2450V2 - SN: 736 August 15, 2024

Measurement Conditions

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

DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 5mm, dz = 1.56mm Graded Ratio = 1.5 mm (Z direction)
Frequency 2450MHz +1MHz

Head TSL parameters at 2450 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 37.8 6% 1.84 mho/m 6%
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 2450 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL paramelers 24 dBm inpul power 12,8 Wikg
SAR for nominal Head TSL parametars normalized to TW 51.4 Wihkg 17.0% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 6.07 Wikg
SAR for nominal Head TSL parameters normalized to 1W 242 Wikg £16.5% (k= 2)
Certificate No: D2450V2-T36_Aug24 Page 3ol 6
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D2450V2 - SN: 736 August 15, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 2450 MHz

Iimpadance 54.60+2.1 0
Retrn Loss -26.2 dB

General Antenna Parameters and Design

| Electrical Delay {one direction) | 1,158 ns |

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

The dipole 15 made of standard semirigid coaxial cable. The center conducior of the feeding line is directly connected 10 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 aftected 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

Manufaciured by SPEAG

Certificate Mo: D2450V2-736_Aug24 Page 4 of &
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D2450V2 - SN: 736

System Performance Check Report

Report No.: FA4022258B

August 15, 2024

Summary
Dipoke Frequency [MHz] V£ Power [dBm)|
DRL50VE - SNT36 LT HSL 24
Exposure Conditions
Phantom Section. TSL  Tedi Distance fmm} - Band  Group, WD Frequency [MH2], Chanmel Numiber  Comverdbon Factar  TSL Comduttpaty [Sim]  TSL Permnitthvity
Flat 10 W, 0— F45 0 T.2d .84 3r.e
Hardware Setup
Prantom WEL, Maavarad Dae Frodd, Callbrajion Cas DAE, Calipration Date
MFP V.0 Centee HYL 200 a-08<15 ExX3Dyd - M7149, 2034-D6-03 DAEdIp SnEBYG, 2028-01-10
Scans Setup Measurement Results
Zoam Scan Joam Scam
Grifl Extents [mm] 30 x 30.w 30 Bate d034-08-15%
Tk Srmgr Jirem] 5.0k 5.0% 1.5 prhAR e [wing) e
Senver Sufate [mm) 1.4 PrSAR L Og [W/ Kgl L07
Graded Crid ¥es Power Dirift (2R .o
Cratting Ratro 1.5 Poweer Scaling Dizabled
KALA A Zcaling Factor [dB|
Turface Deteciion WMS -« Bp TSL Correction Positive | Negative
scan Method Mieasureg

intiprpedited SAR (9

0'dd = 26.6 Wikg

Certificate No: D2450V2-736_Aug24
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D2450V2 - SN: 736

Impedance Measurement Plot for Head TSL

Report No.: FA402225B

August 15, 2024

S11 Srrvith {R-+}X) Scale 1.00
>1 2450000 GHz 54.634 0 2138 |
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AT S Schweizerischer Kalibriardienst
nﬂ“hfﬂﬁﬂﬂ Lﬂbﬂl’mﬂl‘}\‘ ﬂf i“'ﬁ"‘-\.:‘__"'f,"flf&"a; c Slﬂilﬂl sulsse d"t‘lﬂnmﬂa
Schmid & Partner m Servizio svizzero di taratura
Engineering AG e S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzerland LN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No: SCS 0108

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

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

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date August 15, 2024

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

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

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

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

This calibration certiticate shall not be reproduced except in full without written approval of the laboratory.
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Appendix C Report No.: FA402225B

Calibration Laboratory of S, Solwatearischies Suibriwrcierat

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

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

Glossary

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

Calibration is Performed According to the Following Standards

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

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

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

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

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

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

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

Loss ensures low reflected power. No uncertainty required.

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

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

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

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

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

Certificate No: D2800V2-1008_Aug24 Page2of &

Page99/261



Appendix C Report No.: FA402225B

D2600V2 - SN: 1008 August 15, 2024

Measurement Conditions

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

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

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

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0 +0.2)"C 37.3 +6% 2.00 mho/m £68%
Head TSL temperature change during lest <0.5°C
SAR result with Head TSL at 2600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 14.0 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56,7 Wikg =17.0% (k=2)
SAR averaged over 10 em? {10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 6.35 Wikg
SAR for nominal Head TSL parameters normalized to TW 25.3 Wikg +18.5% (k=2)
Certificate No: D2600V2-1008_Aug24 Page3ofl 6
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Appendix C Report No.: FA402225B

D2600V2 - SN: 1008 August 15, 2024

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

Impedance 490 0-37 0
Return Loss -28.2dB

General Antenna Parameters and Design

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

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

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

Additional EUT Data

Manufaclured by SPEAG

Certilicate No: D2600V2-1008_Aug24 Paged4 of 6
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Appendix C

D2600V2 - SN: 1008

System Performance Check Report

Report No.: FA4022258B

August 15, 2024

Summary
Digale Frequency |MHE] TEL Posver |dBm)}
DZHOOVE = SH1008 2600 (1118 P

Exposure Conditions

Phantom Section, TSL  Test Distance fmm|  Bang Group, UID

Frequency [MHE], Channel Number  Comversion Factor TR Conductiaty [5rm]  T5L Permitiivily

Flit " W, 0= 2600, 0 ] Fa] irs
Hardware Setup
Prantism TEL, Mbasured Dats Frabe, Cablbration Daw DAE, Caltheation Dute

MFP V8.0 Certer HEL, O2E-0R-1%

EXFOVA = ShTF349, 2024-06-0)

DALdIp SnlE10. 2024-01-10

Scans Setup Measuremnent Results

Toam Sean T oo Scah
Grid Extents [mm| 30w 3 1 30 Dare 20740815
Crid Steps [mm)| EOx30xiS paSAR g (WiKgl 14.0
Sensar Surtace [mm] I4 paBAR L 0g [/ kal 618
Craded Gri Yl Peower Dl [dB] o.a0
Cricding Ratis 15 Porermr Scading Disatded
MALA NiA Scaling Factor [d8]
Surface [sction WS + G TSL Corraction Positve [ Negaine
Soan Method Maasured

el A (B}

0da = 30.2 Wikg

Certificate Mo: D2600V2-1008_Aug24
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Appendix C Report No.: FA402225B

D2600V2 - SN. 1008 August 15, 2024

Impedance Measurement Plot for Head TSL

511 Smith (R+]X} 5cale 1.00
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Appendix C Report No.: FA402225B

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizrero di taratura

S 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

Object

Calibration procedure(s)

Calibration date;

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents 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 cenificate,

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

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

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

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

Power sensor NRP-Z91 SN 103244 04-Apr-22 (MNo. 217-03524) Apr-23

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

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-MN mismatch combination SM: 310882 (08327  04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 31-Dec-21 (No. EX3-7349_Dec21) Dec-22

DAE4 SN: 601 02-May-22 (No. DAE4-601_May22) May-23

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

Power meter E44198 EN: GB39512475 30-0ct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP 84814, SN: US37292783 07-0ct-15 (in house check Oct-20) In house check: Ocl-22

Power sensor HP 84814 SM: MY41083315 07-0ct-15 (in house check Oct-20) In house check: Oct-22

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

Metwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Name Function Signature

Calibrated by: ‘Joanna Lieshaj Labor: R § )

Approved by:

Issued: June 24, 2022

Certificate No: D2600V2-1078_Jun22
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Appendix C Report No.: FA402225B

Calibration Laboratory of o,

- S %, S  Schweizerischer Kalibrierdienst
Schmid & Partner ila E’EHE’E‘-‘; C Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ""—4;‘;"’;:\‘:‘;3 S Swiss Calibration Service
eefpal i
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

connector.

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

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

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

Certificate No: D2600V2-1078_Jun22 Page 2 of 6

Pagel105/261



Appendix C

Measurement Conditions

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

Report No.: FA402225B

DASY Version DASYS52 V52.10.4

Extrapoclation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5mm

Frequency 2600 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0+0.2)°C I7TBx6% 201 mho/m 6 %

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

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

SAR measured 250 mW input power 14.1 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

55.4 Wikg % 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.29 Wikg

SAR for nominal Head TSL parameters

normalized to 1TW

24.9 Wikg £ 16.5 % (k=2)

Certificate No: D2600V2-1078_Jun22
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Appendix C Report No.: FA402225B

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4920 -73j0

Return Loss -226dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.153 ns

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

The dipole is made of standard semirigid coaxial cable. The 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: D2600V2-1078_Jun22 Page 4 of 6
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Appendix C Report No.: FA402225B

DASY5 Validation Report for Head TSL

Date: 23.06.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1078

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; 6 = 2.01 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated: 31.12.2021

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.05.2022

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

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

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

Reference Value = 117.7 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.29 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.5%

Maximum value of SAR (measured) = 23.5 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB=23.5 Wkg=13.71 dBW/kg

Certificate No: D2600V2-1078_Jun22 Page Sof 6
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Appendix C

Impedance Measurement Plot for Head TSL

Report No.: FA402225B
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Appendix C

SPORTON LAB.

Report No.: FA402225B

D2600V2, serial no. 1078 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>

D2600V2 — serial no. 1078

2600MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
06.23.2022
-22.644 49.200 -7.2926
(Cal. Report)
06.22.2023
-22.964 1.41 53.527 4.327 -8.0936 -0.801
(extended)
06.21.2024
-21.694 -4.20 47.421 -1.779 -6.6253 0.6673
(extended)

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

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA402225B

SFORTON LAB.

<Dipole Verification Data> - D2600 V2, serial no. 1078(Data of Measurement : 06.22.2023)
2600MHz - Head

I 1 Log Mag 10.00dB/ rRef 0.000de [F1]

>1 2.6000000 GHz -22.9%64 dB

Ll Stop 2.8 GHz [

[1 star24 6He IFBW 70 kHz Stop 2.8 oHz BN

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