Appendix C Report No.: FA461705-01A

Impedance Measurement Plot for Head TSL
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Appendix C

SPOARTON LAB.

Report No.: FA461705-01A

D3500V2, serial no. 1036 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>

D3500V2 — serial no. 1036

3500MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
03.23.2022
-30.919 52.295 -1.7903
(Cal. Report)
03.22.2023
-30.444 -1.54 52.726 0.431 -2.9057 -1.1154
(extended)
03.21.2024
-29.534 -4.48 54.640 2.345 -0.61759 1.17271
(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.: FA461705-01A

SPORTON LAB.

<Dipole Verification Data> - D3500 V2, serial no. 1036 (Data of Measurement : 03.22.2023)
3500 MHz - Head

-30.444 dB

-10.00

-40.00

[1 Start 3.3 GHz IFBW 70 kHz Stop 3.7 GHz [Eed

|1 Start 3.3 GHe IFENW 70 kHz Stop 3.7 GHz [

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

SPOARTON LAB.

Report No.: FA461705-01A

<Dipole Verification Data> - D3500V2, serial no. 1036 (Data of Measurement : 03.21.2024)
3500 MHz - Head

PHEE 511 Log Mag 10.00d8/ ref 0.000de [F1]

>1  3.5000000 GHZz -29.534 de

0.000 p

| Start 3.3 GHz IFEW 70 kHz Stop 3.7 GHz

PHEE 511 smith (R+jx) Scale 1.000u [F1 pel]

3.5000000 GHz 54.640 0 -617.59 mo_ 737630 pF

1 Start 3.3 GHz FBW 70 kHz Stop 3.7 GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA461705-01A

- Wi TRy
Calibration Laboratory of S, S Schweizerischer Kalibrierdienst
Schmid & Partner ik‘ “‘*-\"L":-"ﬁ"ﬁ:'- ¢ Service suisse d'étalonnage
Engineering AG gl Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ?ﬁﬁ S  swiss Calibration Service
PR
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

cient  Sporton Certificate No: D3700V2-1006_Jun22
CALIBRATION CERTIFICATE

Object D3700V2 - SN:1006

Calibration pracedure(s) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: June 20, 2022

This calibration certificate documents the traceability to national standards, which realize the physical unils of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP S 104778 04-Apr-22 (Mo, 217-03525/03524) Apr-23
Power sensor NRP-Z91 Sh: 103244 Od-Apr-22 (No. 217-03524) Apr-23
Power sensor NRP-Z291 SN: 103245 04-Apr-22 (Mo. 217-03525) Apr-23
Reference 20 dB Altenuator SM: BH394 (20k) 04-Apr-22 (Mo. 217-03527) Apr-23
Type-N mismatch combinaticn SM: 310982 1 06327 04-Apr-22 (Mo, 217-03528) Apr-23
Reference Probe EX30DV4 SM: 3503 08-Mar-22 (No. EX3-3503_Mar22) Mar-23
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: GB39512475 30-0ct-14 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84814 SM: US37202783 07-0ct-15 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84814, SM: MY41093315 07-0ct-15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-08 EM: 100972 15-Jun-15 {in house check Qct-20) In house check: Qct-22
Metwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Mame Function Signature

Calibrated by: Jeffrey Katzman' Laboratory Technician y: é é

roved by: “Sven Kithn ‘Technical Manage
App il Sven K Lol Manager ,:jt _,—:‘ -

Issued: June 27, 2022

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

Certificate Mo: D3700V2-1006_Jun22 Page 1of 6
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Appendix C Report No.: FA461705-01A

Cal ihfation Laboratory of .e“:q\t“:ﬁ/ 2, S  Schweizerischer Kalibrierdienst
Schmid & Partner %&; c Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % —’ﬁ\ W S swiss Calibration Service
KU
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:

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

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

e 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: D3700V2-1006_Jun22 Page 2 of 6
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Appendix C Report No.: FA461705-01A

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

DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=4mm,dz =1.4mm Graded Ratio = 1.4 {Z direction)
Frequency 3700 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C ar.7 3.12 mho/m
Measured Head TSL parameters (220x0.2)°C 3706 % 3.07 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - m—
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.56 Wikg
SAR for nominal Head TSL parameters normalized to 1W 65.6 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.38 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.7 Wikg £ 19.5 % (k=2)
Certificate No: D3700V2-1006_Jun22 Page 3of 6
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Appendix C

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No.: FA461705-01A

Impedance, transformed to feed point 5080 -100j0

Return Loss -20.0 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.137 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

Manufaciured by

SPEAG

Certificate No: D3700V2-1006_Jun22
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Appendix C Report No.: FA461705-01A

DASYS Validation Report for Head TSL

Date: 20.06.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1006

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f= 3700 MHz; 6 = 3.07 S/m; & = 37; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73. 7.73) @ 3700 MHz; Calibrated: 08.03.2022
* 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=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.96 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 6.56 W/kg; SAR(10 g) = 2.38 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 73.4%

Maximum value of SAR (measured) = 12.8 W/kg

dB

-7.90

-15.80
-23.70
-31.60

-39.50

0dB =12.8 Wkg = 11.06 dBW/kg

Certificate No: D3700V2-1006 Jun22 Page 5 of 6
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Appendix C Report No.: FA461705-01A

Impedance Measurement Plot for Head TSL
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Appendix C

SPORTON LAB.

Report No.: FA461705-01A

D3700V2, 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>

D3700V2 — serial no. 1006

3700MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
06.20.2022
-20.043 50.626 -10.043
(Cal. Report)
06.19.2023
-20.534 2.45 50.984 0.358 -12.260 -2.217
(extended)
06.18.2024
-21.759 8.56 52.704 2.078 -9.3104 0.7326
(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.: FA461705-01A

SFORTON LAB.

<Dipole Verification Data> - D3700 V2, serial no. 1006(Data of Measurement : 06.19.2023)
3700MHz - Head

/ rRef 0.000dE [F1]

3.7000000 GHz -20.534 dB

10.00

IFBW 70 kHz. Stop 3.0 GHz [0

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

>1 3.7000000 GHz 50.984 0 -12.260 0 3.5086 pF

[1 Seart 3.5 6z RN S Stop 3.9 6Hz [F|

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA461705-01A

SPORTON LAB.

<Dipole Verification Data> - D3700 V2, serial no. 1006 (Data of Measurement : 06.18.2024)
3700MHz - Head

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

>1  3.7000000 GHz -21.759 dB

1 Start 3.5 GHz IFBW 70 kHz Stop 3.9 GHz [
—

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

>1 3.7000000 GHz 52.704 Q -9.3104 0 4.6201 pF

1 Start 3.5 GHz JFBW 70 kHz Stop 3.9 GHz [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA461705-01A

Calibration Laboratory of S, S Schweizerischer Kallbrierdienst
i BN Service suisse d'étalonnage
Schmid & Partner E c Servht I
Engineering AG 3 - riEo avizee di tralire
) ,ﬁ\ S Swiss Calibration Service
Zoughausstrasse 43, 8004 Zurich, Switzerland W, “TTI:-"-"‘W\‘
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client Sporton Certiticate No. D3700V2-1022_Jul24
Taoyuan City
CALIBRATION CERTIFICATE
Object D3700V2 - SN: 1022
Calibration procedure(s) QA CAL-22v7

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

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

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

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

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

Certificate No: D3700V2-1022_Jui24 Page 1of &

Pagel102/357



Appendix C Report No.: FA461705-01A

Schweizerischer Kalibrierdienst

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

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

Glossary

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

Calibration is Performed According to the Following Standards

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

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

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

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

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

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

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

Loss ensures low reflected power, No uncertainty required,

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the nominal SAR result.

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

Certificate No: D3T00V2-1022_Jui24 Page 2of 6
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Appendix C Report No.: FA461705-01A

D3700V2 - SN: 1022 July 10, 2024
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phanlom
Distance Dipole Center - TSL 10.-mm with spacer
Zoom Scan Resolution dx, dy = Smm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3700MHz £1MHz

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 317 3.12 mho/m
Measured Head TSL paramelers (22.0 £0.2)°C 38.2 +6% 3.08 mhofm 6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 3700 MHz
| sAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 6.81 Wikg
SAR for nominal Head TSL parameters normalized to 1W BB.1 Wkg £19.9% (k=2}
| SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 2.52 Wikg
SAR for nominal Head TSL parameters normalized to TW 25.2 Wikg +18.5% (k=2)
Certificate No: D3700V2-1022_Jul24 Page 3 0f 6
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Appendix C Report No.: FA461705-01A

D3700V2 - SN: 1022 July 10, 2024

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

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

General Antenna Parameters and Design

| Electrical Delay {one direction) | 1.125ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some ¢f the dipoles. small end caps are
added to the dipole arms in order to improve matching when loaded according to the position as expiained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard. No excessive force must be applied fo the dipole arms, because they might bend ar the scidered
gonnections near the feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG |

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

DaT00vV2 - SN: 1022

System Performance Check Report

Report No.: FA461705-01A

Jully 10, 2024

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

Exposure Conditions

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

o'dE = 18.5'WiKg

Certificate No: D3700V2-1022_Jul24

Page 5ol 6
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ppendix C Report No.: FA461705-01A

D3700V2 - SN: 1022 July 10, 2024

Impedance Measurement Plot for Head TSL

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

10.00
5.00
0.00

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

=1 3.700000 GHz -24.963 dB

o [

3.50 3.60 3.70 3.80 3.90
GHz

Certificate No: D3700V2-1022_Jui24 Page 6ol &
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Appendix C Report No.: FA461705-01A

Calibration Labo ratory of ‘-.\‘N@?"/,, g Schweizerischer Kalibrierdienst

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland €4‘5ﬂh“\c 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
Muitilateral Agreement for the recognition of calibration certificates

client  Sporton

CALIBRATION CERTIFICATE

Certificate No: D3900V2-1017_Apr22

Object D3900V2 - SN:1017

Calibration procedure(s)

QA CAL-22.v6 il 4 = r
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: April 22, 2022

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 cerlificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity = 70%,

Calibration Equipment used (M&TE eritical for calibration)

Calibrated by:

Approved by:

MName
Joanna Lieshaj

Primary Standards 1D # Cal Date (Certificate Mo.) Scheduled Calibration
Power meter NRP SM: 104778 04-Apr-22 (Mo, 217-03525/03524) Apr-23

Power sensor NRP-Z91 SMN; 103244 (04-Apr-22 (Mo, 217-03524) Apr-23

Power sensor NRP-291 SN 103245 04-Apr-22 (Mo, 217-03525) Apr-23

Reference 20 dB8 Attenuator SM: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

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

Reference Probe EX3DV4 SN: 3503 08-Mar-22 (No. EX3-3503_Mar22) Mar-23

DAE4 SN; 601 01-Mov-21 (No. DAE4-601_Nov21) Mow-22

Secondary Standards D # Check Date (in house) Scheduled Check
Power meter E44198 5N: GB38512475 30-0ct-14 {in house check Oct-20) In house check: Oct-22
Power sensor HP B481A SM: US3T292783 07-0ct-15 (in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A Sh: MY41083315 07-0ct-15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SNz 100872 15-Jun-15 {in house check Oct-20) In house check: Oct-22
Metwork Analyzer Agilent EB3584 | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22

Function

Deputy Manager

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

Sig_nature

*

ity
< 4

Issued: April 28, 2022

Certificate No: D3200V2-1017_Apr22
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Appendix C

Calibration Laboratory of

Report No.: FA461705-01A

,,\\'."‘""IIIHP?.-,

; S S Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG et C  sServizio svizzers ol taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS)

’d“-rl il n"l""\

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: D3900V2-1017_Apr22
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Appendix C

Measurement Conditions

Report No.: FA461705-01A

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

DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

3900 MHz = 1 MHz
4100 MHz + 1 MHz

Head TSL parameters at 3900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 375 3.32 mho/m
Measured Head TSL parameters {(22.0+0.2)°C 36.5+6% 3.25 mho/m £ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.89 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

68.7 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.41 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.9 Wikg £ 19.5 % (k=2)

Head TSL parameters at 4100 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C ar.z2 3.53 mho/m
Measured Head TSL parameters (22.0=0.2)°C 36.3+£6% 342 mho/m =6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 4100 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.84 W/ikg

SAR for nominal Head TSL parameters normalized to 1W 68.3 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.38 Wikg

23.7 Wikg = 19.5 % (k=2)

SAR for nominal Head TSL parameters normalized to 1W

Certificate No: D3800V2-1017_Apr22 Page 3 of 7
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Appendix C Report No.: FA461705-01A

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 494 0-7.0j0

Return Loss -23.0dB

Antenna Parameters with Head TSL at 4100 MHz

Impedance, transformed to feed point 60.1 0+ 0.0 02

Return Loss -20.8dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.104 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.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate Mo: D3900V2-1017_Apr22 Page 4 of 7
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dix C Report No.: FA461705-01A
Appendix

DASY5 Validation Report for Head TSL

Date: 22.04.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1017

Communication System: UID 0 - CW: Frequency: 3900 MHz, Frequency: 4100 MHz
Medium parameters used: f = 3900 MHz; 6 = 3.25 S/m; & = 36.5: p = 1000 kg/m?,
Medium parameters used: f = 4100 MHz; 6 = 3.42 S/m: &, = 36.3; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

¢ Probe: EX3DV4 - SN3503: ConvF(7.39, 7.39, 7.39) @ 3900 MHz, ConvF(7.26, 7.26, 7.26) @ 4100
MHz; Calibrated: 08.03.2022

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601: Calibrated: 01.1 1.2021

 Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
* DASYS52 52.10.4(1535); SEMCAD X 14.6. 14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Z.0oom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.24 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 19.6 Wike

SAR(1 g) = 6.89 W/kg; SAR(10 g) = 2.41 Wikg

Smallest distance from peaks to all points 3 dB below = 8.2 mm

Ratio of SAR at M2 to SAR at M1 = 73.9%

Maximum value of SAR (measured) = 13.7 Wikg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=4100MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.78 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 19.4 Wikg

SAR(1 g) = 6.84 W/kg; SAR(10 g) = 2.38 W/kg

Smallest distance from peaks to all points 3 dB below = 8.4 mm

Ratio of SAR at M2 to SAR at M1 = 74.1%

Maximum value of SAR (measured) = 13.5 Wikg

Cerificate No: D3900V2-101 T_Apr22 Page 50f 7
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-8.00
-16.00
-24.00

-32.00

-40.00

0dB = 13.7 W/kg = 11.36 dBW/kg

Certificate No: D3900V2-1017_Apr22 Page 6 of 7
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Appendix C

Impedance Measurement Plot for Head TSL

Report No.: FA461705-01A
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Appendix C

SPOARTON LAB.

Report No.:

FA461705-01A

D3900V2, serial no. 1017 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>

D3900V2 - serial no. 1017

3900MHZ

Date of Measurement

Return-Loss (dB)

Delta (%)

Real Impedance (ohm)

Delta (ohm)

Imaginary Impedance (ohm)|Delta (ohm)

04.22.2022
-22.997 49.413 -7.0334
(Cal. Report)
04.21.2023
-22.064 -4.06 51.756 2.343 -4.9563 2.0771
(extended)
04.20.2024
-20.770 -9.68 48.489 -0.924 -6.951 0.0824
(extended)
4100MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ochm)|Imaginary Impedance (ohm)|Delta (ohm)
04.22.2022
-20.767 60.079 0.011025
(Cal. Report)
04.21.2023
-21.052 1.37 64.918 4.839 -4.7317 -4.74273
(extended)
04.20.2024
-18.880 -9.09 64.61 4.531 -3.7864 -3.79743
(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.: FA461705-01A

SPORTON LAB.

<Dipole Verification Data> - D3900V2, serial no. 1017 (Data of Measurement : 04.21.2023)
3900 MHz - Head

40.00

-10.00

-40.00

[1 start 3.7 GHz IFBW 70 kHz Stop 4.3 GHz [l |

|1 Start 3.7 GHz TFEWY 70 kHe Stop 4.3 GHe

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA461705-01A

SPOARTON LAB.

<Dipole Verification Data> - D3900V2, serial no. 1017 (Data of Measurement : 04.20.2024)
3900 MHz - Head

DO0000 GHz
00 GHz

0. 000 '-

1 Start 3.7 GHz

IFEW 70 kHz Stop 4.3 GHz

PEE 511 smith (R+jx) Scale 1.000u [F1 pel]

>1  3.9000000 GHz 48.489 ¢
2 4.1000000 GHZ 64.610 0 -3.7864

1 Start 3.7 GHz TFBVY 70 kHz Stop 4.3 GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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. . __n.";“|" oy,
Cahhl"ﬁtmn Laboratory of a*lﬁ"é}% Schweizerischer Kalibrierdienst
Schmid & Partner m Service suisse d'étalonnage

Englneerlng AG = Servizio svizzero di taratura

: '_'.-;- _.r""'/:--\__".‘\"‘\_ e S 7 & =
Zeughausstrasse 43, 8004 Zurich, Switzerland £y .-""'\1 O Swiss Calibration Service
il

Accredited by the Swiss Accrediiation 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. [)3900V2-1 092_May23
Taoyuan City
|CA LIBRATION CERTIFICATE I
Objeat D3900V2 - SN:1092
Calibration procedura(s) QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: May 15, 2023

This calibration centificate documents the traceability to national standards, which realize the physieal units of measuraments (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meler NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Power sensar NRP-Z91 SN 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor MRP-Z91 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Reference 20 dB Atenuator S: BH2394 (20k) 30-Mar-23 {MNo. 217-03809) Mar-24

Type-N mismatch combination SM: 310982 / 06327 30-Mar-23 (No. 217-03810) Mar-24

Heference Probe EX30V4 SM: 3503 O7-Mar-23 (No. EX3-3503_Mar23) Mar-24

DAE4 SN 601 18-Dec-22 (Mo. DAE4-601 _Dec22) Dec-23

Secondary Standards 10 # Check Date (in house) Scheduted Check

Powar meter E44198 SN: GB38512475 30-Cct-14 {in house check Oct-22) In house check: Oct-24

Power sensor HP 84814 SN US37292783 07-0ct-15 (in house check Oct-22) In house check: Oct-24

Fower sensor HP 84814 SN: MY41093315 O7-0ct-15 {in house check Oet-229 In house check: Oct-24

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Matwork Analyzer Agilent EB35BA | SN US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Mame Function Signature

Calibrated by: Jeton Kastrati Laberatory Technician C;hf( C&

Approved by Sven Kihn Technical Manager

S L

Issued: May 17, 2023

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

Certificate No: D3900V2-1092_May23 Page 1of 7
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Appendix C
i i i,
Calibration Laboratory of 5\1\:\__:%:?} S  Schweizerischer Kalibrierdienst
SChml_d & F_"Elﬂnﬁl' jl; "“'*—-—r""E W, —;: c Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, B0D4 Zurich, Switzerland ﬂ':/_,' I/F\"\\ o S Swiss Calibration Service
AR
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) KDB 865664, “SAR Measurement Regquirements 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 liguid 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: D3900V2-1092_May23 Page 2of 7
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Appendix C

Measurement Conditions
DASY system configuration, as far as not given

on page 1.

Report No.: FA461705-01A

DASY Version

DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0 mm, dz =1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

3900 MHz = 1 MHz
4100 MHz + 1 MHz

Head TSL parameters at 3900 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.5 3.32 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 37.0+6 % 3.23 mho/m 6 %
Head TSL temperature change during test <0.5°C ---- --e-
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.69 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

67.0 W/kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.32 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 W/kg = 19.5 % (k=2)

Head TSL parameters at 4100 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.2 3.53 mho/m
Measured Head TSL parameters (22.0+0.2) °C 36.7+6 % 3.40 mho/m +6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL at 4100 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.67 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

66.8 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.0 W/kg + 19.5 % (k=2)

Certificate No: D3900V2-1092_May23

Page 3 of 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 492Q-40jQ

Return Loss -27.7dB

Antenna Parameters with Head TSL at 4100 MHz

Impedance, transformed to feed point 56.0Q2+5.0jQ

Return Loss -22.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.112ns

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: D3900V2-1092_May23 Page 4 of 7
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DASYS5 Validation Report for Head TSL

Date: 15.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1092

Communication System: UID 0 - CW; Frequency: 3900 MHz, Frequency: 4100 MHz
Medium parameters used: f = 3900 MHz; 6 = 3.23 S/m; & = 37.0; p=1000 kg/m? ,
Medium parameters used: f = 4100 MHz; 6 = 3.40 S/m: & = 36.7; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz, ConvF(7.26, 7.26, 7.26) @ 4100
MHz; Calibrated: 07.03.2023

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

» Electronics: DAE4 Sn601; Calibrated: 19.12.2022

 Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
 DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.57 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g) = 6.69 W/kg; SAR(10 g) = 2.32 W/kg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 74.2%

Maximum value of SAR (measured) = 13.3 W/kg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=4100MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.75 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 6.67 W/kg; SAR(10 g) = 2.31 W/kg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 74%

Maximum value of SAR (measured) = 13.4 W/kg

Certificate No: D3900V2-1092_May23 Page 5of 7
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dB

-6.00

-12.00
-18.00
-24.00
-30.00

0dB =134 W/kg = 11.28 dBW/kg

Cerificate Mo: D3800V2-1092_May23 PageGof 7
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Impedance Measurement Plot for Head TSL
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SPORTON LAB.

Report No.: FA461705-01A

D3900V2, serial no. 1092 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>

D3900V2 - serial no. 1092

3900MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
05.15.2023
-27.7 49.2 -4.0
(Cal. Report)
05.14.2024
-25.7 -7.22 49.9 0.7 5.7 -1.7
(extended)
4100MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ochm){Imaginary Impedance (ohm)|Delta (ohm)
05.15.2023
-22.6 56.0 5.0
(Cal. Report)
05.14.2024
-19.2 -15.04 57.8 1.8 8.0 3.0
(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> - D3900V2, serial no. 1092 (Data of Measurement : 05.14.2024)
3900MHz - Head

S000000 GHZ

0. 000

1 Start 3.7 Gz TFEW 70 kHz stop 4.3 6H: B |

P 511 smith (R+jx) Scale 1.000u [F1 Del]

1 Start 3.7 GHz IFEW 70 kHz top 4.3 GHz (BN

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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S Schweilzerischer Kallbrierdienst
Calibration Laboratory of G Service suisso détalonnage
Schmid & Partner Servizio svizzero di taratura
Engineering AG S Swiss Calibration Service

Zeughaussirasse 43, 8004 Zurich, Switzerland

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

Client Sporton Certilicate No. D5GHzV2-1128_Sep24
st il

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1128

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

Calibration date September 17, 2024

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

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

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

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

Certiticate Mo: D5GHzV2-1128_Sep24 Page 1 of 11
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R A b 7 Schwelzerischer Kalibrlerdienst
Calibration Laboratory of N2 S iAo
Schmid & Partner m C Servirio svizzero di taraturs
Engineering AG BN S Swiss Callbration Service
Zoughaussirasse 43, 8004 Zurich, Switzerand e
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary

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

Calibration is Performed According to the Following Standards

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

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

Additional Documentation
» DASY System Handbook

Methods Applied and Interpretation of Parameters

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

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

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

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

Loss ensures low reflected power. No uncertainty reguired.

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

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

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

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

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

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

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

DASY Version DASYSE Module SAR 16.4.0

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom

Distance Dipole Center - TSL i0mm with spacer

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

F 5250MHz +1MHz

raquency 5600MHz +1MHz

5800MHz +1MHz

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

Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 360 4.66 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 354 +6% 4.49 mho/m +6%
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 7.50 Wikg
SAR tor nominal Head TSL parameters normalized 1o 1W 75.0 Wikg £19.9% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL paraméters 20 dBm input power 2.18 Wikg
SAR for nominal Head TSL parameters j riormalized to 1W 21.6 Wikg +19.5% (k= 2)
Certiticate No: D5SGHzV2-1128_Sep24 Page 3of 11
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D5GHzV2 - SN: 1128

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Report No.: FA461705-01A

September 17, 2024

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

SAR for nominal Head TSL parameters

20 dBm input power

7.75 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

T7.5 Wikg £19.9% (k=2)

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

Condition

SAR for nominal Head TSL parameters

20 dBm input power

2.22 Wikg

SAR for nominal Head TSL parameters

normalized fo TW

22.2 Wrkg +19.5% (k= 2)

Head TSL parameters at 5600 MHz

The tollowing parameters and calculations were applied.

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

SAR result with Head TSL at 5600 MHz

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

SAR for nominal Head TSL parameters

20 dBm input power

235 Wikg

SAR for nominal Head TSL paramaters

normalized lo 1W

23.5 Wikg +19.5% (k=2)

Certificate No: DSGHzV2-1128_Sep24

Page 4 of 11
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D5GHzV2 - SN: 1128 September 17, 2024

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

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

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

Impedance 4850~6.310
Return Loss -23.7 dB

Antenna Parameters with Head TSL at 5250 MHz

Impedance 474 02-380
Return Loss -26.5 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance 5420-27i0
Return Loss -26.4 dB

Antenna Parameters with Head TSL at 5800 MHz

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

General Antenna Parameters and Design

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

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

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

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

Additional EUT Data

Manufactured by SPEAG

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

System Performance Check Report

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

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

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

by peeted BAR. |5

0 dE - 28.9W/Kg

Cerlificate No: DBGHzV2-1128_Sep2d Page 7 of 11

Page133/357



Appendix C Report No.: FA461705-01A

DsGHzV2 - SN: 1128 September 17, 2024

System Performance Check Report

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

Exposure Conditions

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

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

It piimled L8R 1]

DB = 31.3 W/Kn

Certificate No: D5GHzV2-1128_Sep24 Page 8 of 11
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System Performance Check Report

Report No.: FA461705-01A

September 17, 2024

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

Exposure Conditions

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

Ilpokiien SAH {0R]

0dBE = 35.5W/kg

Cartificate No: D5GHzV2-1128_Sep24
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System Performance Check Report

Report No.: FA461705-01A

September 17, 2024

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

Exposure Conditions

Phaniom Section, TAL

Tesr Dintance [mm!  Band Grawp, UID

Frequency [MHzE Channel Mumber

Conversion Factor  TSL Conductivity [3/m}

TEL Perrmittivity

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

Irtiarjaladind BAR (uBy

0 di=35.6 Wikg

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

Impedance Measurement Plot for Head TSL

511 Smith (R+[X] Scale 1.00

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

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

Evaluation Conditions (f=5200 MHz)

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

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

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

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

condillon

SAR for nominal Head TSL parameters

normalized to 1TW

23.0 Wikg £ 19.9 % (k=2)

SAR result with SAM Head (Mouth)

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

SAR result with SAM Head (Neck)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1W

78.3 Wikg £ 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized 1o 1W

22.7 Wikg £ 19.9 % (k=2}

SAR result with SAM Head (Ear)

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

Condifion

SAR for nominal Head TSL parameters

normalized to 1W

50.5 Wikg + 20.3 % (k=2)

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

candition

SAR for nominal Head TSL parameters

normalized to 1W

17.3 Wikg £ 19.9 % (k=2)

' Additional assessments autside the current scope of SCS 0108

Certificate No; DEGHzV2-1128_Sep24

Pagel138/357





