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Client Sporton Certificate No. D750V3-1117_Mar25
CALIBRATION CERTIFICATE '
Object D750V3 - SN: 1117
Calibration procedure(s) mcﬁ.L-ﬂS*ﬁE

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calibeation date March 12, 2025

This calibration ceriilicate documents the traceabilty to nanonal standards, which realize the physical units of measuremants (51},
The measwrements and the uncerlaintles with confidence probability are given on the lollowing pages and are part ol the certificate.

Al calibrations have been conducied in the closed laboratory facilily: ehvironmend [emperature (22 +3)°C and humidily < 70%.
Calipration Equipment used (M&TE critical lor calibration)

Frimary Standards 1D Cal Date (Cermficate No.) Schaeduled Cal

Power Sensor R&S NRP-33T ~SN; 100867 | 28-Mar-24 (No. 217-04038] Mar-25

Power Sensor RES NAP18A SN, 101858 | 06-Feb-25 (No. 4030A315009541) Fab-26

Spectrum Analyzer RAS FSV40 SM: 101832 Z‘Nﬂ‘.-zﬁ {No. 4MUM$5009553L Jan-26

Wismatch; Sharl [S4188] Attenuatar [S4423] | SN 1152 2A.Mar-24 [No. 217-04050) Mar-25

OCP DAK-12 SM: 10186 24-Sep-24 (No. OCP-DAK12-1016_Sep24) Sep-25.

OGP DAK-3.5 SN 1249 23-Sep-24 (No. OCP-DAK3.5-1249 _Sop24) Sep-25

Aelerence Probe EX30V4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan2s) Jan-26

DAE4ip SN 1836 28-0ct-24 (No. DAE4ip-1836_Oci24) Cot-25 |
[ Secondary Sandards (1] Check Liate (in house) Scneduled Gheck

AGAD Source Box SN: 1000 28-May-24 (No. 675-ACAD_Source_Bax-240528) | May-25

Signal Generalor R&S SMB1D0A SN 182081 | 28-May-24 (No. B75-CAL16-54588-240528) May-25

Mismatch; SMA Sh: 1102 27-May-24 (No. B75-Mismalch_SMA-240522) May-25

Name Function Signalure
Calibrated by ‘Kredimir Franjic Laboratory Techoician K
Approved by anﬁ?lhn Technical Managar. _QZ,-S —

lesued:; March 12, 2025
This calibration certificate shall not be reproduced except in Wull without writen approval of the |aboratory.
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Calibration Laboratory of ﬁ-f‘\"‘;;,';'«,,_ S gm:ralm'u;(;:u;.ﬁbﬂmmm
Schmid & Partner %“i G i Sy Sreds
Engineering AG 2 - e s S

_ *f%f S Swiss Calibration Service
Zeughausstrasse 43, B004 Zurich, Switzerland LA
Accrodited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signalories (o the EA
Multliateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
CornvF  sensitivity in TSL/ NORM x.y.2
WiA not applicable or not measured

Calibration is Performed According to the Following Standards

= IEC/IEEE 62209-1528,"Measurement Procedure For Tha Assessment Of Specific Absorption Rate Of Human Exposure To
Hadio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528! Human Models,
Instrumentation And Procedures (Frequency Range ot 4 MHz 1o 10 GHz)", Oclober 2020.

= KDBE 865664, “SAR Measurement Requiremenis for 100 MHz 10 6 GHz"

Additional Documentation
+ DASY Systemn Handbook

Methods Applied and Interpretation of Parameters

= Measurement Conditions: Further details are available from the Validation Report at the and of the cerlilicate. All hgures
stated in the cerlificate are valid al the frequency indicated,

» Antenna Parameters with TSL: The dipole is mounted with the spacer to posilion its leed point exactly below the centar
marking of the flat phantom section, with the arms oniented parallel to the body axis.

- Feed Point Impedance and Aeturn Loss; These parameaters are measured with the dipole positioned under the liquid filled
phantom. The impedance slated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power, No uncertainty required, _

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

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

« SAR normalized: SAR as measured, normalized o an input power of 1 W at the antenna conneclor,

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

The reported uncertainty ol measurement is stated as the standard uncertainty ol mﬂﬂ_Surernent multiplied by the
coverage lactor k=2, which lor a normal distribution corresponds 1o a coverage probaility of approximately 85%.

Certiticate No; D750V3-1117_Mar25 Page 2016



D750V3 - 5N 1117 March 12, 2025

Measurement Conditions

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

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 15 mm with spacer
Zoom Scan Resolution dx, dy = 8rm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency T50MHz +1MHz

HSL parameters at 750 MHz

The following parameters and caloulations were applied.

Temperature Permittivity Conductivity

MNominal H5L parameters 22.0°C 415 0.890 mho/m
Measured HSL parameters (220 0.2)°C 42.7 =6% 0.890 mho/m +6%
HSL temperature change during test <0.5°C

SAR result with HSL at 750 MHz

| SAR averaged over 1 cm? (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 216 Wikg
SAR for nominal HSL paramelers normaiized to 1W 8.60 Wg £17.0% (k=2)
SAR averaged over 10 cm? (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 1.40 Wikg
SAR for nominal HSL parameters normalized o 1W 557 Wikg £16.5% (k=2)

Certificate No: D750V3-1117_Mar25 Page 3 01 6



D750V3 - SN: 1117 March 12, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 750 MHz

Impedance 52.20-33i0
Return Loss -28.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) [ 1.035 ns |

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the leeding line is direclly connected to
Ihe secand arm of the dipole. The antenna is therelfore shorl-circulted for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order lo improve matching when Inaded 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 sfill according
to the Standard. No excessive lorce must be applied to the dipole arms, because they mighl bend or the soldered connections
near thie feedpaint may be damaged.

Additional EUT Data

| Manutactured by SPEAG

Certificate No: D750V3-1117_Mar25 Page 4 of &



O750V3-8M: 1117

March 12, 2025

System Performance Check Keport

Summary
Dipale Fréquenty [MMHz] 518 Fowed [d8m|
DTIOVE = SMEITT 750 Hi 24

Exposure Conditions

Phantom Seitem, T Tost Oigance rem|  Band  Geoap, G0 Fregeenoy (IMH2]: Sl Hdib Comeersie Fadtor TSC Conduciryimy [ T30 Permiltbnety
L 1 oW, — Mg 948 a2
Hardware Setup
Phanfons TEL, Maaiuind Date Probe, Callbiralbon Dals PAE Cabibmation Datn
Flay ¥a4.9 gl HEL 20250313 EXIOVH = SHT 49, J025-01-10 DAEFip 5ol E36, 2084 10-38
Scans Setup Measurement Results
Landar SLan Taom Scan
Gonid Extenes fmm) 10 %30 = 30 Dair A E-03- 12
Crid S1eps mm| Bl G0 peSARTE (W /KY) A1
Sensor SwTace |mm| LI ASAR Toe] TWIxg| 140
Graded Grg Yes e Oift jdE] =1p;34
Grailiag Hatie [ Powin Sealing it
RAALA NIk Sealing Factos [d8)
Sirtlacs Dalectsnn WML e B FSL Coaredtian Posilive - Mogalive
Scam Method Mensured

0 dB = 331 W/kKo

Certilicate No: D750V3-1117_Mar2s
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O750M3 - SN: 1117 March 12, 2025

Impedance Measurement Plot for HSL

S11 Srmuth {R+(X) Scale 1.00
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o S Schweizerischer Kalibrierdienst
ca"h!'m"ug Laboratory of ._‘:HHQ-:_«:?;_. ¢ Service sulsse d'étalonnage
Sl.'.-‘_hl_'ﬂﬁd & Partner M Servizlo svizzero di taratura
Engineering AG PN S Swiss Calibration Service
Zeughausstrasse 43, B004 Zurich, Switzeriand “"r-rﬁu.h‘}‘

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

The Swiss Accraditation Service Is one of the signatories to the EA
Multilateral Agreement for the racognition of callbration cerlificales

Client Sporton Certificate No. D835V2-499_Aug24
Taoyuan Clty
CALIBRATION CERTIFICATE
Object D835V2 - SN: 499
Calibration pracedura(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date August 22, 2024

Tris calibration certificate documents the traceability to national standards, which realize the physical units of measuremants (51},
The measurements and the uncerlaintes with conlidence probability are givan on Iha following pages and are part of the certificatae,

Al calibrations have been conducted In the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.
Calipration Equipmant usad (M&TE critical for calibration)

| Primary Standards D Cal Date (Geriificate No.) Scheduled Cal
Power Sensor R&S NAP-33T SN: 100967 | 28-Mar-24 (Mo, 217-04038) Mar-25
Powar Sensor RAS NRP1BA SMN: 101853 | 21-Mar-24 (No. 4030A315007801) Mar-25
Spectrum METE.Er R&S FSVaO0 SM: 101832 25-Jan-24 (No. 4@0—315507551} Jan-25
Mismatch; Short [S4188] Attenuator [S4423] EP! 1152 28-Mar-24 (No. 217-04050) Mar-25
QCP DAK-12 SN: 1016 05-0¢t-23 (No. OCP-DAK12-1016_Oct23) Oﬁt_-'_24
OGP DAK-3.5 SN: 1249 05-Dct-23 (Mo, OCP-DAKI.5-1249_ 0ct23) Oet-24
Reterance Probe EX30DV4 5N 73449 03-Jun-24 [No. EX3-7349_Jun24) Jun-25
DAE4ip SN: 1836 10-Jan-24 (Mo. DAE4ip-1836_Jan24) Jan-25
| Sscondary Standards 4] Check Date (in house) Scheduled Check
HJ:A‘D Source Box SN 1000 28-May-24 (No. 675-ACAD Source_Box-240528) | May-25
Signal Generator B&5 SMB100A SN: 182081 | 28-May-24 (No. 0001-300719404) May-25
| Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismatch_SMA-240522) May-25
MWame Funetion Signature
Calibrated by Kresimir Franjié Labaratory Technician
Approved by Sven Kihn Tachnical Manager “; > e
[ R

_ lssued: August 22, 2024
This calibration cerlificate shall not be repreduced except in 1ull without written approval of the laboratory.

Certificale No: DB35Y2-493_Aug24 Page 1 of 6



libration s, S Schweizerischer Kalibrierdienst
gahh. 48 Pal'ammmw of SN g Service suisse d'étalonnage
cnmid & Fartmer HacNRA Servizio svizzero di taratura
Engineering AG Ly S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland ’f’f‘?‘\
Atcredited 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

Glossary

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

Calibration is Performed According to the Following Standards

« |EC/IEEE 622098-1528 “Measurement Procedure For The Assessment Ot Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Parl 1528: Human Models,
Instrumentation And Procedures (Frequency Range ol 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measurement Conditions: Further details are available from the Validation Report at the end of the certificate. All figures

staled in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipale |s mounted with the spacer to position its feed point exactly below the center

marking of the flat phantom section, with the arms oriented parallel to the body axis.

+ Feed Point Impedance and Relurn Loss: These parameters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transtormed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low rellected power. No uncertainty reguired.

- Electrical Delay: One-way delay belween the SMA conneclor and the antenna feed point. No uncerlainty required.

» SAR measured: SAR measured al the stated antenna inpul power. '

« SAR normalized: SAR as measured, normalized 1o 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 resull.

The reporied 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 prabability of approximately 95%.
|

Certificate No: DB35V2-488 Aug24 Page 2 of 6



DB35V2 - SN: 489 Augus! 22, 2024

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

DASY Version DASYRB Module SAR 16.4.0
Extrapolation Advanced Extrapolation

| Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with spacer
Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency . 835MHz £1MHz

Head TSL parameters at 835 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parametars 22.0°C 415 0.900 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 41.9 +6% 0.930 mho/m 6%
Head TSL temperature change during test <05*C {

SAR result with Head TSL at 835 MHz

SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR lor nominal Head TSL paramelers 24 dBm input power 2.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.44 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 1.52 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 6.05 Wikg +£16.5% (k=2)

Certificate No; DB35V2-499_Aug24 Paged ol &



DB35V2 - SN: 459 August 22, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 835 MHz

Impedance s0pa0-58i0
Heturn Loss -24.8 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) T 1.391 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected o the
second arm of the dipole. The antenna is theretore short-circulted 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: DB35V2-499_Aug24 Page 4 ol 6



Da35We - Sh: 498

Systern Performance Check Report

August 22, 2024

Summary
Dipole Freguency {MMi] TS Pawer [ERm)
DEIVE - 58488 A35 5L 24

Exposure Conditions

Phantorn Ségikon, TSL - Test istange [mmf  Bard

Group, G0 Frequancy [MH2L Chanmel Numbe:

Comersian Factes  T3L Conductivity 15(m]

TS0 Permittivity

Flat 15 CW, 0— £35. 0 .61 083 a1
Hardware Setup
Fhantaom T, Meaiured Date Probe, Caitbration Date DAE. Calllpration Date
ikt 4 9 o HEL, 2024-08-22 EXIDV4 - SNT 349, 2004-06-03 DRESig Snl 816, 20240110
Scans Setup Measurement Results
Fooe Scan Toom Stan
g Exganii fmmj x50 = 30 Dae JOT&-0E- 31
Corid Sbep [mmp &0 x B0a 1S AR g W) 247
Lennor Surlidce [Arm| 4 phAR 1O W/ Kg! 15X
Craded Crid ¥es Poied Dirily faB) L]
Gemthing Katla L] Powaer Sealing Disabled
MLA MiA Scaling Facior |d8]
Surface Datection WMS = & TSL. Coefection Positve | Negative
Scan Methoo Measured

idRE B4R (UB)

0dB = 3.80 W/Kg

Certificate No: D835V2-499_Aug24
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D835V2 - SN: 499 August 22, 2024

Impedance Measurement Plot for Head TSL

S11 Smith (R+{X) Scaja 1.00
=1 §35.000000 MHz 50908 Q-5.777 O

10.00
5.00
0.00

-5.00
-10.00
-15.00
-20.00 1
-25.00
-30.00
-35.00

=1 §35.000000 MHz .24.752.d8

70000 800.00 4900.00 1000.00
MHz

Cerlificate No: D835V2-489_Aug24 Page 6ol 6



SPORTON LAB.

D835V2, serial no. 499 Extended Dipole Calibrations

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

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

<Justification of the extended calibration>

D835V2 — serial no. 499

835MHZ

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

08.22.2024
-24.752 50.908 -5.777
(Cal. Report)
08.21.2025
-25.084 1.341 50.106 -0.802 -5.7888 -0.0118
(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



SPORTON LAB.

<Dipole Verification Data> - D835V2, serial no. 499 (Data of Measurement : 08.21.2025)
835 MHz - Head

0. 000
00 E—

[1 Center 835 MHz IFBW 70 kHz Span 400 MHz [

cale 1.000u [F1 pel]

0 1.1637 TH

[1 Center 835 MHz IFBWY 70 kHz Span 400 MHz [E|

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



Calibration Laboratory of ;t“'@?'h, S Schwelzerischer Kallbrlerdienst
Schmid & Partner ES—r c Service m.::;n d'ilrlunnlua

i B M Servizio s ero taratura
Engineering AG S S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland KT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories lo the EA
Multiiateral Agreement for the recognition of calibration certificates

Cilent Sporton Certificate No. D900V2-190_Feb25
Taoyuan City

[ CALIBRATION CERTIFICATE

Object DB00oV2 - SN: 190

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

Calibration date February 17, 2025

Thie calibration certificate documents the traceability to national standards, which realize the physical unis of measurameants (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibeations have been conducted in the closed laboratary facility: environment temparalure (22 « 3)°C and humidity <70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD Cal Dae [Certificate No.) Scheduled Cal
| Power Sensor H&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25

Powar Sensor RAS NRP18A SN: 101859 | OB-Feb-25 (No. 4030A315008541) Fab-26

Spectrum Analyzer R&S FSVAD ] Shi 101832 | 28-Jan-25 [Mo. 4030A31 5009E58) Jan-26

Mismatch; Short [54188] Attenuator [34423] | SN: 1182 28-Mar-24 (No. 217-04050) Mar-25

OCP DAK-12 SN: 1016 24-5ept-24 (No. OCP-DAK12-1016_Sep24) Sep-25

DCP DAK-3.8 SN 1249 23-5epl-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25

Relerence Probe EX30V4 SN: 7349 10-Jan-25 [No. EX3-7348_Jan25) Jan-26

DaE4ip SN: 1836 28-0ct-24 (No. DAE4Ip-1836_Dct24) Oct-25

Secondary Standards D Check Data (in house) Scheduled Check

ACAD Scurce Box SN: 1000 28-May-24 (No, 675-ACAD_Source_Box-240528) | May-25

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

Mismateh; SMA SN: 1102 22-May-24 (Mo, B75-Mismalch_SMA-240522) May-25

MNama Funciion Signature
Calibrated by Lail Klysner Laboratory Technician Kﬂ/‘ %‘/—
Approved by Sven Kihn Technical Manager

ssued: Fabmar'_.rkﬂﬂﬁ

This calibration cartificate shall not ba reproduced except in full without written approval of the laboranory.

Certificate No: D90DV2-180_Feb25 Page 1of6



Calibration Laboratory of S B Seusigcei KRR
Schlmid & Partner m c Servizio svizzero dl taratura
Engineering AG S S Swiss Callbration Service
Zeughausstrasse 43, 8004 Zurich, Swilzarland G

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

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

Glossary

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

Calibration is Performed According to the Following Standards

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

» KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation
= DASY System Handbook

Methods Applied and Interpretation of Parameters

= Measurement Conditions: Further details are available from the Validation Report at the end of the certificate. Al figures
slated in the certificate are valid al the frequency indicated.

« Antenna Parameters with T5L: 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 orlented parallel to the body axls.

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

phantom, The impedance stated Is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the anienna feed point. Mo uncertainty reguired.
SAR measured: SAR measured at the staled anlenna input power.

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

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

Ll - - -

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

Cerlificate No: D900V2-190_Feb25 Page2oig



D900v2 - SN: 180 February 17, 2025

Measurement Conditions
DASY systemn contiguration, as far as not given on page 1.

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Moadular Flal Phantom
Distance Dipole Center - TSL 15 mm with spacer
Zoom Scan Resolution dy, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (£ direction)
Frequency S00MHz +1MHz

Head TSL parameters at 900 MHz

The following parameters and calculations were applied,

Temperalure Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.970 mho/m
Measured Head TSL parameters {22.0 £0.2)°C 41.2 +6% 0.930 mho/m £6%
Head TSL temperature change during test <3.5°C

SAR result with Head TSL at 900 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm Input power 274 Wikg
SAR for nominal Head TSL paramaters normalized 1o 1W 10.9Wikg £17.0% (k=2)
SAR averaged over 10 cm? {10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm Inpul power 1.75 Wrkg
SAR for nominal Head TSL parameters normalized o 1W 6.97 Wikg £16.5% (k=2)

Certificate No: DS00V2-190_Feb25 Page 3 of 6



Da00v2 - SN; 180

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 900 MHz

February 17, 2025

Impedance 48004070
Return Loss -33.5 dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) | 1.405 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 ol 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 nol affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections

near the feedpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG

Certificate No: D900V2-180_Feb25
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D900V2 - SN: 190 February 17, 2025

System Performance Check Report
Summary
Depote Fraguangy |MHz] TEL Power [d8m)
CUOOVE - SK190 900 HSL FL
Exposure Conditions

Phanbodn Section, TSL Test Distance imm) Banad  Croup, UID  Freguency [MM25, Channel Number Convarsion Factor  TSL Conduciniry [5/m] TSL Parmitoiviry

Flaa 1% oW, 0 A0, 4 LR .5 £1.3
Hardware Setup
Phantam THL. Measured Date Praba. Cafibration Date DAE. Calibration Date
Flat V4.9 mod HSL, 2005-02-17 EXI0VE - SN7349, 2025-001-10 DAESp S0 836, 2024-10-28
Scans Setup Measurement Results
Toomy Scan Toam Scan
Grid Extenity |mm) 0w 30 = 30 Date 2025-02=17
Grid S2eps [mm] EfxBOR1E pafARIg [WiKg) 2.74
Sensor Surface [rmml ¥ ] DESAR1Og [WkKg] 175
Graded Grid Yau Powebe Drift o8] 600
Gragding Rarlo 1% Powner Scaling Misabled
MALA MSA Sgaling Facor [dB]
Tuifuce Detection WM - B5 T54 Correciban Posithve ¢ Megitbe
Sean Method Mearuted

0dB = 4,10 W/Kg

Certificate No: D900V2-190_Feb25 Page5of 6



Da00ve - EN; 180 February 17, 2025

impedance Measurement Plot for Head TSL

511 Smith (R+jX} Scaie 1.00
=1.900.000000 MHz 48.045 Q0,690 |0

10.00
5.00
0.00

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

=1 900.000000 MHz -33.498 dB

700.00 A00.00 900.00 1000.00 1100.00
MHz
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Ay, S Schweizerischer Kalibrierdienst
gatljbf:’t;og Laboratory of & \ggi ,:,:_; h e faaad iy
chmid & Partner lac-NRA Servizio svizzero di taratura
Engineering AG =SS S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Swilzériand T
Accredited by the Swiss Accreditalion 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 certilicates

client | Sporton Certificate No. | D1750V2-1112_Feb25
'CALIBRATION CERTIFICATE

Obsect D1750V2 - SN: 1112

Cafibalion procedure(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calibration date February 20, 2025

This calibration certiticate documenizs the traceability 19 national standards, which realize the physical units of measuramants {Sl).
The meaasurements and the uncertainties with confidence probability are given on the following pages and are part of the cerfificate.

Al calibrations have been conducted in The closed laboratory facility: emvironment temperature (22 = 3)°C and humidity < 70%.
Calibratlon Equipmant used (MA&TE critical for calibration)

Primary Standards %] Cal Date {Cartilicale Mo.) Sd'lﬁd'ULId‘CHr
Power Sansor A&S NAP-33T SN: 100867 | 28-Mar-24 [No. 217-04038) Mar25
Power Sensor HE:_S__NHF’!&A SN: 101859 | 06-Feb-25 (Mo 4030A315009541) Fob-26
Spectrum Analyzer R&S FSV40 SN 101832 | 29-Jan-25 {MNo. 4030A315009658) Jan-26
ﬂsm&tm; Shorl [54188] Attenualor [S4423] SN“:_'I‘I-!':E 28-Mar-24 (No, 217-04050) » Mar-25
OGP DAK-12 SN: 1016 24-Sepl-24 (Mo, DCP-DAK12.1016_Sep24d) Sep-25
OCF DAK-3 5 SN: 1249 253-Sepi-24 (No. OCP-0AKI 5-1239_Sep24) Sep-25
Relerence Probe EX3DVE SN: 7340 10-Jan-25 [No. EX3-7340_Jan25) Jan-26
DAE4ip S 1836 2B-0ct-24 (Mo, DAE4Ip-1836_0ci124) Oct-25
~ Secondary Standards ID Check Date (in house) Schedubed Check
AGAD Source Box . SN: 1000 2B-May-24 (No. 675-ACAD_Source_Box-240528) | May-25
Signal Genarglm R&S SMB100A SN: 182081 Egﬁh!ay-zd {No, 675-CAL1E-S45088-240528) May-25
Mismaich; SMA SNL1102 22-May-24 [No. ETE-Mimldl:SMA-EWEEEII May-25
Mameg Funchon Signature =
Calibrated by Kregimr Franjic Laboratory Technician
Appravad by Sven Kihn Technical Manager K
Isguad: February 20. 2025
This zalibration ceftificate shall not be reproduced except in full without writlen approval of the laboratory.

Certilicate Mo: D1750V2-1112_Feb25 Page 1al6



Calibration Laboratory of “.w*"{lt:“:n& s Sahwnbaﬂsnha;‘i(.nllhrimdlenﬂ

i AN Service sulsse d'élalonnage
Sch[md 8‘ Partner M c Servizio svizzero di taratura
Engineering AG LN S Swiss Calibration Service
Zoughaussirasse 43. B004 Zunch, Switzerland "’aﬂ«.ﬁ}ﬂu&“

Accredited by the Swiss Accreditation Sarvice (SAS)

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories lo the EA
Multilateral Agraement for the recognition of calibration certificates

Glossary

TSL tissue simulating lguid
ConvF  sensitivily in TSL/ NORM x.y.2
A nat applicable or not measured

Calibration is Performed According to the Following Standards

« [EC/IEEE 62209-1528,"Measurement Procedure For The Assessment Of Specilic Absorption Rale Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wiraless Communication Devices - Part 1528: Human Models.
Instrumentation And Procedures (Frequency Pange of 4 MHz 10 10 GHz)", October 2020.

« KDB B65664, "SAR Measurement Requirements for 100 MHz lo 6 GHz"

Additional Documentation
- DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Conditions: Further details are availabie from the Validation Report at the end of 1he certilicate. All figures
stated in the certificale are valid at the frequency indicated.

« Anténna Parameters with TSL: The dipole is mournted with the spacer 1o position iis teed paint exactly below the center
marking ol the 1lal phantom section, with the arms oriented parallel to the body axs.

= Feed Foint Impedance and Relurn Loss: These parameters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transtormed trom the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. Mo uncertainty required.

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

» SAR measured: SAR measured al the stated antenna input power.

« SAA normalized: SAR as measured, normalized 1o an inpul power ol 1 W al the antenna connectar.

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

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

Certificate No; D1750V2-1112_Feb25 Page Zof B



D175002 - SN 1112 February 20, 2025

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 (Z direction)
Frequency 1750MHz +1MH2

Head TSL parameters at 1750 MHz
The following parametérs and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters e20°c 401 1.37 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 39.7 46% 1.32 mhoim +6%
Head TSL temperature change during test <05"C

SAR result with Head TSL at 1750 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 9.12 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.3 Wikg £17.0% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL Condition
SAH for nominal Head TSL parameters 24 dBm input power 4.84 Wikg
SAR for nominal Head TSL parameters narmalized to 1W ; 19.3 Wikg £16.5% (k=2)

Certificate No: D1750V2-1112_Feb25 Page 3 cta



D1750V2 - SN 1112 February 20, 2025

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

impedance 51.20+18|0
Return Loss -33.2dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.212ns ]

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

The dipole is made of standard semirigid coaxial cable, The center conduclor of the feading line is direclly connecled to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of he 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 Canditions* paragraph. The SAR dala are not affected by this change. The overall dipole length is still according
io the Standard. No excessive lorce must be applied to the dipole arms, because they might bend or the soldered conneclions
near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificale No: D1750V2-1112_Feb25 Pagedof &



D1750V2 - SN: 1112

System Performance Check Report

February 20, 2025

Summary
Dipale Fresjanney (Miel 5l Possr |dlm)
TSONE =S8l T2 1750 ML I

Exposure Conditions
Phantom Secticn, TSL - Test DHstance Tmm] Band  Greoup, U0 Freguency [MHz], Chasial Namber Cemwersion Factor TS Condugeany [3imj TSL Permitiity
Flar i W, U= 0 .y 1,32 hL?
Hardware Setup
Phsrbem TEL, Meayurad Duis Prite, Caliieation Date DAE, Calibrateon Date
KEFP VLD Cente HEL. FO25-0ZX=20 ENADVE = AN 4G, 202 E-01-10 DaEdip SnT836, INZ3- 1018
Scans Setup Measurement Results
dbermn Soan Foam Scan
kg Exconiy fimami) = 20 e 8 Cralé 20250220
Getid Semps |men g b w08 AR Ly Ty 9.1
Gangnr Suilace [mm) N4 s AR 1 Dag WK 484
Graded Grid Yiea Peawer Dealy {8 R ]
Grading Ratin 1A Fink g Soalng Dizabafed
MLARS KA Scatiiing Fagunr [d)
SuTECE DHEracnn W . b T84, Correidpin Pasilive  Negairds
Scan Method L* FXETTTt)

0 dB -

15,7 Wika

Cearlificate No: D1750V2-1112_Feb25
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D1750v2 - SN: 1112 February 20, 2025

Impedance Measurement Plot for Head TSL

511 Smith (R+jx} Scale 1.00
=1 1.750000 GHz 51.237 0 1.846 |0

10.00
5.00
0.00

-5.00

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

=1 1.750000 GHz -33.171 dR

1.60 1.70 1.80 1.90
GHz
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Calibration Laboratory of S, B e ot
Schm:d & Partner ﬂﬁg C . Servizio svizzero di taraturs
Engineering AG S S Swiss Callbration Service
Zeughausstrasse 43, 8004 Zurich, Switzeriand A

Agcreditad 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. D1800V2-2d220_Jul24
Taoyuan Chty
| CALIBRATION CERTIFICATE ‘
Object D1800V2 - SN: 2d220
Calibration procedurals) QA CAL-05v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calibration date July 11, 2024

This calloration 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 certificate.

Al calibrations have been conducted in the closed laboratory fachity: environment temparature (22 £ 3)°C and humidity < 70%.
Calibration Equipment used [M&TE critical for calibration)

Primary Standards i} __| Cal Date (Gertificate No.) | Scheduled Cal
Power Sensor R&S NHHF"_-ET SN: 100867 | 28-Mar-24 (No. 217-04038) | Mar-25
Power Sensor R&S NRP18A SN: 101859 | 21-Mar-24 [MNo. 4030A315007801) Mar-25
Spectrum Analyzer R&S FSV4D SM: 101832 | 25-Jan-24 (No. 4030-315007551) Jan-25
Mismatch: Short [S4188] Attanuatar [S4423] | SN- 1152 28-Mar-24 (No. 217-04050) B Mar-25
OCP DAK-12 SN: 1016 05-0ct-23 (No. OCP-DAK12-1016_0ct23) Oct-24
OCP DAK-3.5 SN; 1249 05-0ct-23 (No. OCP-DAK3.5-1248_0c123) Oct-24
Reterance Probe EX30V4 SN: 7349 03-Jun-24 [No. EX3-7349_Jun24) Jun-25

| DAEdip SH: 1836 10-Jan-24 (No. DAE4Ip-1836_Jan24) Jan-25
Secondary Standards D Check Date (in house) Scheduied Chechk
ACAD Source Box SN: 1000 28-May-24 (No, 875-ACAD_Source Box-240528) | May-25
Signal Genarator R&S SMB10DA SN: 182081 | 28-May-24 (No. 0001-300713404) May-25
Mismatch; SMA SN: 1102 22-May-24 {No. 675-Mismatch_SMA-240522) May-25

Name Function

Calibrated by Jeffrey Katzman Laboratory Technician /
Approved by Sven Kithn Technical Manager xg:? L,_._...

lssued: July 11, 2024
This calibration certificate shall not be reproduced except in full without writtan approval of the laboratory.

Caertificate No: D1800V2-2d220_Jul24 Page 1of 6



S Schweizerischer Kalibrierdlenst
Calibration Laboratory of Sarvice suinen dGtalonrisns
Schmid & Partner C  servizio svizzero di taratura
Engineering AG S Swiss Callbration Service

Zeughausstrasse 43, 8004 Zurich, Switzerfand

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

Glossary

TSL tissue simulating liguid
ConvF  sensitivity in TSL/ NORM x.y.z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards

« |[EC/IEEE §2208-1528 "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 BE5664, "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 cerlificate are valid at the frequency indicated.

« Antenna Parameters with T5L: The dipole is mounted with the spacer to position Its feed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel to the body axls,

« Feed Point Impedance and Return Loss: These parameters are measured with the dipele positioned under the liquid filled
phantom. The impedance stated is transtormed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. Mo uncertainty required.

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

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

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

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

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

Cerfificate No: D1800V2-2d220_Jui24 Page 2ol B



D1800V2 - SN 2d220 July 11, 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 = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (2 direction)
Freguency 1BOOMHz +1MHz

Head TSL parameters at 1800 MHz

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 40.5 +6% 1.38 mho/m +6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 1800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm Input power 9.71 Wikg

SAR for nominal Head TSL paramelers

pormalized to 1W

38.7 Wikg £17.0% (k =2)

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

Condilion

SAR for nominal Head TSL parameters

24 dBm input power

5.12 Wikg

SAR for nominal Head TSL parameters

normalized fo 1W

20.4 Wikg £16.5% (k =2)

Certificate No: D1800V2-2d220_Jul24
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D180OV2 - SN: 2d220 July 11, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 1800 MHz

Impedance 4710-440
Return Loss -25.3 dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.212 ns |

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

The dipcle 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 shori-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not afected 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: D1800V2-2d220_Jui24 Paged4 ol 6



D1800V2 - SN 2d220

System Performance Check Repart

July 11, 2024

Summary
Dipole Freguancy (MHx] TS Powet [d8m]
DTROOVE - SN2d120 | B M5 ia
Exposure Conditions

Prantom Secthon, TSL  Tese Disvance {mmj

Barg  Crouwp, WD

Frequincy [MH2], Chaneal Humbar

Cooversion Facter  THL Conducthdty [5im]

TEL Permitiisiny

Far 0 oW, O— 1ERD, O T.8% .38 4.5
Hardware Setup
Phantom THL. Meayured Date Probe; Calibration Date DAE. Catipration Tate
MEFP VE.O Right HSL, 2024-07=11 EXIDVE = SNTI4G, Z024-06-03 DAEdEp 5n 1 B36, X0Z4-01-10
Scans Setup Measurement Results
Toom Scan Laam Scam
Cridd Extants {mm) A0 30« 30 Dats 2D24-07-11
Grid Stens [mem] BOx60u 15 peSARTg W Kgl 8.7)
sensar Sutface [mm] LK pesar g IWikg] 52
Graded Geid Tes Porwiint Dl [dE] L]
Grading Ratio 1% Powur Scaling Disabied
WAL MiA Scallrg Facior ||
Surlace Detettion A potnts T5L Correction Pasltlve | Negath
Scan Method Measyrdd

ekl

F jdE|

{v]

DdE = 17.3 WiKg

Certificate No: D1800V2-2d220 Jul24
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D1800V2 - SN: 2d220 July 11, 2024

Impedance Measurement Plot for Head TSL

511 Smith (R+1X) Scale 1.00
=1 1.800000 GHz 47.083 00 -4.381 jO

10.00
5.00
.00

-5.00

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

=1 1800000 GHr -25.326 dB

£ [

1.60 1.70 1.80 1.90 2.00
GHz
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SPORTON LAB.

D1800V2, serial no. 2d220 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>

D1800V2 — serial no. 2d220

1800MHZ

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

07.11.2024
-25.3 471 -4.4
(Cal. Report)
07.10.2025
-24.235 4.2 46.897 0.203 -6.4121 -2.0121
(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



SPORTON LAB.

<Dipole Verification Data> - D1800 V2, serial no. 2d220 (Data of Measurement : 07.10.2025)
1800MHz - Head

f 0.000dB [F1]

Stop 2 GHz

1.000U [F1 pe

-6.4121 o 13

1 Start 1.6 GHz IFBW 70 kHz Stop 2 GHz

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

Zeughaussirasse 43, 8004 Zurich, Switzeriand
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service Is cne of the signatories to the EA
Multitateral Agreemeni for the recognition of calibration certificates

S Schwelzerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Client Sporton Cenrtiticate No. D1900V2-5d185_Jun25
Taoyuan City
CALIBRATION CERTIFICATE
Cbiect D1900V2 - SN: 5d185

Calibration procedure(s)

QA CAL-05.v12

Calipration date

June 11, 2025

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Thie callbration cerlificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measuremenis and the uncertamties with confidence probability are given on the lollowing pages and are part of the cerliticate,

All calibrations have been conducted in the closed laboratory facility: environment lemperature (22 4 3)°C and humidity < 70%.
Calibration Equipment used (MATE critical for calibration)

This calibration ceriiticate shall not be reproduced excepl in lull without written: approval of the laboralory.

Primary Standards 5] Cal Date (Certificate Mo.) Schedulad Cal
Fower Sansor ReS NRE-3aT SN 100967 | 26-Mar-25 (Mo, 217-04290) WMar-26
Power Sensor RAS NAP1GA SN 101858 | 06-Fet-25 (No. 4030A315005541) Feo-26
Spectrum Analyzer H&S FSVan SN: 101832 | 29-Jan-25 (Mo. 4030A3150059658) Jan-26
3.5mm mismatch combination SN 1152 24-Mar-25 (Mo. 217-04293) Mar-26
OGP DAK-12 SN 1016 24-Sepl-24 (No, OCP-DAK12-1016. Sep24) Sep-25
OCP DAK-35 SN: 1249 23-Sepl-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Refarance Probe EX30V4 SN: 7349 10-Jan-25 (Mo, EA3-7349_Jangs) Jan-26
DAEdip SN: 1838 17-Apr-25 (No. DAE4Ip-183E_Apras) Apr-26
Secondary Standards i Check Date (in house] — Scheduled Check
AGAD Setup 1 SN 1000 77-May-25 (No, B75-ACAD Source_Box-250627) | May-26
Signal Generaior R&S SMET00A SN 182081 | 27-May-25 (No. 675-CAL16-54588-250527) May-26
Mismaich; SMA SN: 1102 24-Apr-25 (No. B75-Mismatch_SMA-250424) Apr-26

| CGP DAK-12 SN: 1029 27-Feb-25 (No. OGP-DAK12-1029_ren25) Feb-26
OGP DAK-3.5 SN: 1336 08-Dec-24 (No. OGP-DAKZ 5.1336_Dec24) Dec-25

Name Function Signature
. —_— ey
Calibrated by Paulo Pina Laboratory Technlcian -ff -
Kii nical Mana 7 =t
Approved by Sven Kihn Technica ger {L} L,,(_:_r__ B
lssued: June 11, 2025

Certilicate No; D1900V2-5d185_Jun25
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Calibration Laboratory of \sz S S:hwnlzatischﬂrlﬁnlihrbarﬂlﬂnﬂt
Sohimid & Parther = s c Service sulsse d'étalonnage

' : % Servizio svizzero dl taratura
Engineering AG s S Swiss Calibration Service
Zeughaussirasse 43, B004 Zurich, Swizerland "fﬁmv g
Accrediled by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signalories to the EA
Multilateral Agreemeni for the recognition of calibration certificates

Glossary

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

Calibration is Performed According to the Following Standards

» |[EC/IEEE B2202-1528,"Measurement Procedure For The Assessment Of Specilic Absorption Rate O Human Expesure To
Radio Frequency Fieids From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528 Human Models,
Instrumentation And Procedures {Frequency Fange ol 4 MHz to 10 GHz)", October 2020,

= KDE 865664, “SAR Measurement Requirements for 100 MHz 10 6 GHz"

Additional Documentation
= DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measuremen! Conditions: Further delails are available from the Validation Report al the end of the certificate, All figures
stated in the certificate are valld al the freguency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position iIs feed point exaclly balow the center

marking of the flat phantom section, with the arms oriented parallel to the body axis.

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

phantom. The impedance stated is transformed from the measurament at Ihe SMA connector 1o the feed point. The Return

Loss ensures low refiected power. Mo uncertainty required.

Elgctrical Delay: One-way delay between the SMA connector and the anlenna teed poinl. No uncertainty required.

« SAR measured: SAR measured al the stated antenna inpul power.

= S4R normalized: SAR as measured, normalized to aninput power of 1 W at the antenna 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 multiplied by the
covarage factor k=2, which for a normal distribution corresponds 1o a coverage probabillity of approximately 95%.

Cerfificate No: D1800V2-5d185_Jun25 Page 2 ol B




D1900V2 - SN: 5d185

Measurement Conditions

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

June 11, 2025

DASY Version DASYE Moedule SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 6mim, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 1900MHz £ 1MHz

HSL parameters at 1900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal HSL parameters 22.0°C 40.0 1.40 mha/m
Measured HSL parameters (22.0 £0.2)°C 40.2 +6% 1.38 mho/m 6%
HSL temperature change during test <0.5°C

SAR result with HSL at 1900 MHz
SAR averaged over 1 ¢cm® (1 g) of HSL Condition
SAR for nominal HSL. parameters 24 dBm inpul power 9.94 Wikg
SAR for nominal HSL parameters normalized 1o TW 39.6 Wikg £17.0% (k=2)

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

Condition

SAR for nominal HSL parameters

24 dBm input power

5.23 Wikg

SAR for nominal HSL parameters

normalized lo 1TW

20.8 Wkg £16.5% (k=2)

Certificate Mo: D1900V2-5d185_Jun25
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D1800V2 - SN: 5d185 June 11, 2025

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

Impedance 5320+4.0(0
Reaturn Loss -26.1 dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.203 ns |

After long term use with 100W radiated pawer, only a sligh! warming of the dipole near the leedpeint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o
the second arm of the dipole. The antenna is therefore short-circuiled 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 posilion as explained in he
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length is still according
1o the Standard. Mo excessive force must be applled to the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG

Certificate No: D1800V2-5d185_Jun2s Page 4 ol &



D1900V2 - SN: 5d185

June 11, 2025

System Performance Check Report

Summary
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D1900YV2 - BN; 5d185 June 11, 2025

Impedance Measurement Plot for HSL
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Zeughaussirasse 43, B004 Zunch, Switzerland L et

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

S Schweizerischer Kalibrierdienst

c Service suisse d'atalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.. SCS 0108

Client Sporton Certificate No, D2000V2-1070_Mar25
Taoyuan City
' CALIBRATION CERTIFICATE ’
Object D2000V2 - SN: 1070
Calibraton procedure(s) QA CHL—BS.‘-I"[E

Calibranon date

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
March 13, 2025

This calibration cartificate documenis the traceabihty to national standards, which realize the physical units of measurements (51).
The measurements and the uncertainties with confidence probatidity are given on the lollowing pages and are part ol the cerfificate,

Al calibrations have been conducted In the closed laboratory facility: environmenl temperature (22 « 3)°C and humidity < 70%.
Calbration Equipmant used (M&TE crilical for calibration)

Primary Standards iD | Gai Date (Certificate No.J Scheduled Gal
Powar Sensor ARS NAP-33T SN 100867 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor R&S NRP1BA SN 101859 | 06-Feb-25 (No. 4030A315009541) Fob-26
| Epecirum Analyzer RES FSVAD SNT01832 | 28-Jan-25 [No. A030A315009658) Jan-26
Mismaich: Sharl [S4188] Altlenualor [S4423] | SM, 1152 28-Mar-24 (No. 217-04050) Mar-25
OGP DAK-12 SH: 1016 24-Sopl-24 (No. OCP-DAK12-1016_Sep24) Sep25
| OCP DAK-35 SN: 1249 23-Sapi-24 (Mo, DCF-DARS.5-1249_Sep24) Sop-25
Relorence Probe EX30VA SN; 7349 10-Jan-25 {No. EX3-7349_Jan25) Jan:26
DAE2ip SN: 1836 28-0ct-24 (No. DAEAIp-1836_Oct24) Oct:25 |
Secondary Standards o Check Date (in house) Scheduled Check
“ACAD Source Box SN 1000 | 28-May-24 {No. 675-ACAD Source_Box’240528] | May-25
Signal Generalor R&S SMB100A, EN: 182081 | 28.May-24 (No B75-GAL16-S4588-240528) May-25
Mismalch; SMA SN. 1102 22.-May-24 [No, 675-Mismalch_SMA-240522) May-25
Name Furiction
Caliprated by Kresimir Franjié Laboratory Techrician
|
Approved by Sven Kihn Tochnical Manager (%_

This calibration canificate shall not ba reproduced except in full without wntten approval of the laboratory

Issued: March 13, 2025

Caortilicate No: D2000V2-1070_Mar25
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Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Calibration Laboratory of
Schmid & Partner

Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzeriand

Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certiicates

Glossary

TSL tissue simulating liquid
ConvF  saensitivity in TSL / MORM x,vz
M/A, not applicable or not measurad

Calibration is Performed According to the Following Standards

= IEC/IEEE 62208-1528,"Measurement Procedure For The Assessment Of Specitic Absorplion Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wirgless Communication Devices - Part 1528: Human Madels,
Instrumentation And Procedures (Frequency Hange of 4 MHz 1o 10 GHz)", Octobar 2020.

= KDE 865664, “SAR Measurement Requirements for 100 MHz 10 6 GHz"

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

Measurement Condittons: Further details are available irom the Validation Report al the end ol the cerlificate. All figures
stated in the cerlificate are valid at the requency 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 criented parailal to the body axis.

Feed Point impedance and Retum Loss: These paramelers are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement af the SMA connector to the feed poinl. The Return
Loss ensuras low refllected power. No uncariainty required.

Electrical Delay: One-way delay between the SMA connectar and the antenna leed poinl. No unceartainty required.

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

SAR normalized: SAR as measured, normalized lo-an input power of 1 W &t the antenna connector,

SAR for nominal T5L parameters: The measured TSL parameters are used 1o calculate the nominal SAR resull

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

Certificate No: D2000V2-1070_Mar25 Page 2 ol 6



D2000V2 - SN: 1070 March 13, 2025

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

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phanlom Maodular Flat Phamom
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 2000MHz = 1MHz
HSL parameters at 2000 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal HSL parameters 22.0°C 40.0 1.40 mho/m
Measured HSL parameters (22.0 £0.2)°C 39.5 6% 1.40 mho/m +6%
HSL temperature change during test <05°C
SAR result with HSL at 2000 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 10.3 Wikg
SAR tor nominal HSL parameters normalhzed to 1W 41.0Whkg £17.0% (k=2)
SAR averaged over 10 em? (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 5.35 Wikg
SAR for nominal HSL parameters normahzed 1o 1W 213 Whp £16.5%:(k =2)

Gertificate No: D2000V2-1070_Mar2s Page 3 of 6




C2000V2 -« BN: 1070

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 2000 MHz

March 13, 2025

Impedance 4330-18J0
Return Loss -34.0 dB
General Antenna Parameters and Design
| Electrical Delay {one direction) | 1.183 n5 |

After long term use with 100W radiated power, only a slkight warming o! the dipole near the leedpoint 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 anterna Is therefore short-circuited lor DC-signals. On some of the dipoles. small end
caps are added to the dipole arms in order to improve matching when loaded accarding to Ihe pasition as explained in the
"Measurement Conditions® paragraph. The SAR dala are not atfected by this change. The overall dipole length is shill according
ta the Standard, No excessive force must be applied 1o the dipole arms, because they might band or the solderad conneclions

near the feedpoint may be damaged,

Additional EUT Data

Manulacturad by

SPEAG

Certiticate No; D2000V2-1070_Mar25
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D2000V2 - SN: 1070

System Performance Check Report

March 13, 2025

Summary
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D2000V2 - SN; 1070 March 13. 2025

Impedance Measurement Plot for HSL
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Calibration Laboratory of S,
Schmid & Partner —

L N

g@

Engineering AG =8
Zeughausstrasse 43, BOD4 Zurich, Switzerland e

Accrediled 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

S Schweizerischer Kalibrierdiens!

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Client | Sporton Certificate No. D2300V2-1006_Jan25
 Taoyuan City .
CALIBRATION CERTIFICATE ]
Object D2300V2 - SN: 1006
Calibration procedure(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calibration date January 14, 2025

This calibration certificate documents the tracaability fo national standards, which realize the physical units of measuremants (51,
The measuremenis and the uncertainties with confidence probability are given-on 1he following pages and are part of the certificate.

Al calibrations have been conducted in the closed labaoratory facility: environment temperature (22 4 3)°C and humidity < 70%.
Calbranon Equipment used (METE critical for calibration)

Primary Standards v} - Gal Date (Cartilicate No.) Scheduled Cal
Power Sensor R&S NRP-33T SN, 100967 | 28-Mar-24 (No. 217-04036) Mar-25
Power Sensor H&S_fjﬁm&ﬁ. SM: 101853 | 22-Jul-24 (No., 4030431500854 7) Jul-25
Spectrum Analyzer R&S FSVAD SN: 101832 | 25-lan-24 (No. 4030-315007551) Jan-25
Mismalch; Short [S4188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN: 1016 24-Sapi-24 [No. OCP-DAK12-1016_Sep24) Sep-25
OCPDAK35 SN:1249 | 23-Sepi-24 (No. OGP-DAKS3 5-1243_Sep2d) Sep-25
Reterance Probe ERG0VA SN: 7349 10-Jan-25 (No. EX3-7348_Janz5) Jan-26
DAE4Ip SM; 1836 28-Oct-24 (No. DAE4ip-1838_0Cci24) Oct-25
Secondary Standards iD Check Daie {in house) Scheduled Check
ACAD Source Box N SN 1000 28-May-24 (No. 875-ACAD Source_Box-240528) | May-25
Signal Genarator R&S SMB10DA SN: 182081 | 28-May-24 (Mo, 675-CAL16-54588-240528) May-25
Mismatch; SMA SN 1102 22-May-24 {No. 675-Mismatch_ SMA-240522) May-25
MName Funclion Signatura

Calibrated by Paule Pina Laboralory Technician -/‘7— —

Al — e ———
Approved by -Sven Kihn Technical Manager Q

{"_‘_,, d”g\_

Issuad: January 14, 2025
This calibration certilicate shall nol be reproduced except i tull without writtan a_ppmva! of the labaratary.
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Calibration Laboratory of &, 5 Satvoniduchos Katbssasad
2 = kS ce suisse d'etalonnage
B .
Echmud & Pagaer SlacNRA C ' Servizio svizzero di taratura
ngineering oy S Swiss Calibration Service
Zeughaysstrasse 43, 8004 Zurich, Switzerland b
Accredited by the Swiss Acereditation Sarvice (SAS) Accreditation No.: SCS 0108

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

Glossary

TSL tissue simulating liquid
ConvF sensifivity in TSL / NORM x.y.2
MIA not applicable or not measured

Calibration is Performed According to the Following Standards

-

|EC/IEEE 82209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Expesure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Madels,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation

DASY System Handbook

Methods Applied and Interpretation of Parameters

Measurement Canditions; Further details are available Iram the Validation Report at the end of the cerlificate. All tigures
stated in the certificale are valid al 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 fiat phantom section, with the arms oriented parallel fo the body axs. _

Feed Paint Impedance and Return Loss: These paramaters are measured with the dipgie positioned under the liguid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector to the leed point. The Retum
Loss ansures low reflected power. No uncertaimty required.

Elgctrical Delay: One-way delay between Ihe SMA connector and the antenna leed poinl. No uncertainty required.

SAR measured: SAR measured al the stated antenna Inpul power.

SAR normalized: SAR as measurad, normalized to an Input power of 1 W al the antenna connector.

SAR lor 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 to a coverage probability of approximately 85%,

Certificate No: D2300V2-1006_Jan25 Page 2 ol 6



D2300V2 - SN: 1006 January 14, 2025

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

DASY Version DASYSE Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flal 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 2300MHz +1MHz

Head TSL parameters at 2300 MHz
The lollowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 38.5 L.67 mho/m
Measured Head TSL parameters (22.0 =0.2)°C 38.5 6% 1.71 mho/m +6%
Head TSL temperature change during test <0.5°C

SAR result with Head TSL at 2300 MHz

SAR averaged over 1 ¢m® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm Input power 12.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 48.2 Wikg £17.0% (k= 2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR lor nominal Head TSL parameters 24 dBm Inpul power 5.83 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.2 Whg £16.5% (k=2)

Certiticate No: D2300V2-1006_Jan25 Page 3ol &



D2300V2 - SN: 1006 January 14, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 2300 MHz

Impedance 4800-310
Return Loss -29.5 dB

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 leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the secand arm of the dipole. The antenna Is therefore shori-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when lpaded according to the posiion as explained In the
"Measuremen| Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length is still according
to the Standard. Mo excessive force must be applied to the dipole arms, becausea they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG

Certificate No: D2300V2-1008_Jan25 Paged ol g



D2300V2 - SN: 1006

January 14, 2025

System Performance Check Report

Summary
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D2300V2 - SN: 1006 January 14, 2025

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, g“"":::'ﬂ,“"“;.ﬁﬁ;ﬂ':m
Schmid & Partner %@ Servizio sul;“;m di uMuEa
Engineering AG oy Swiss Calibration Service
Zoughaussirasse 43, 8004 Zurich, Switzerand el

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 City
CALIBRATION CERTIFICATE
| Object D2600V2 - SN: 1008
Calibration procedura(s) QA CAL-05v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date August 15, 2024

This calibration certificate documents the traceability to national 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_F-SHT SM; 100867 | 28-Mar-24 (No, 217-04038} Mar-25
Power Sonsor R&S NAP18A 5N; 101858 | 21-Mar-24 (Mo, 4030A315007801) Mar-25
Specirum Analyzer R&S FSV40 SN. 101832 | 25-Jan-24 (No. 4030-315007551) Jan-28
WMismatch; Short [54188] Altenuator [54423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
QCP DAK-12 SN: 1016 05-Oct-23 (ho. OCP-DAK12-1016_0ct23) Oct-24
OCP 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 SM; 1836 10-Jan-24 {No. DAE4ip-1836_Jan24) Jan-25
Secondary Standards D Check Date {in house) Scheduled Check
ACAD Source Box L 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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Calibration Laboratory of o, §: Selmicmsstior Katlh hwrshbret
Schmid & Partner T G e e

: : ilac=MRA Servizio svizzero d| taratura
Engineering AG S S Swiss Calibration Service
Zpughausstrasse 43, 8004 Zurich, Swilzerland LT
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
M/A 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 &



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 220°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 paramelers normalized ta 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 Wrkg
SAR for nominal Head TSL parameters normalized to TW 253 Wikg £16.5% (k=2)
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D2600V2 - SN: 1008 August 15, 2024

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

Impedance 49.0 0-37jQ
Return Loss -26.2dB

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 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 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

Manufactured by SPEAG
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D2600V2 - SN: 1008

System Performance Check Report

August 15, 2024
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D2600V2 - SN. 1008 August 15, 2024

Impedance Measurement Plot for Head TSL

511 smith (R+[X} Scale 1.00
>1 2.600000 GHz 48,987 Q-3.696 |0

10.00
s go| =1 2.6800000 GHz -26.248 48
0.00
-5.00
-10.00
-15.00
-20.00
-25.00 %.'
-30.00
-35.00
240 2.50 2.60 270 2.80
GHz

Certificate No: D2600V2-1008_Aug24 Page6of6




SPORTON LAB.

D2600V2, serial no. 1008 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. 1008

2600MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)
08.15.2024
-28.2 49.0 -3.7
(Cal. Report)
08.14.2025
-27.546 -2.31 45.688 -3.312 -3.654 0.046
(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



SPORTON LAB.

<Dipole Verification Data> - D2600 V2, serial no. 1008 (Data of Measurement : 08.14.2025)
2600MHz - Head
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Client Sporton Cerlificate No. D3500V2-1014_Jan25

L CALIBRATION CERTIFICATE

Object D3500V2 - SN: 1014

Calibration procedure(s) _.QA;CAL—E-E;V?
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Calibration date January 15, 2025

This calibration cerfificate documeants the traceability to national standards, which realiza the physical units of measuremants sh.
The measurements and the uncertainties with confidence probability are given an the following pages-and are part of the ceriificate,

All calibralions hiave been conducied in the closed taboratory facility: environment temperalure (22 = 3)°C and humidity < 70%.
Caiipration Equipment used (M&TE critical for calibration)

Primary Siandards ¥ Cal Date (Carlilicate No.) Scheduled Cal
Power Sensor R&S NAP-33T SN: 100967 | 28-Mar-2a (No. 217-04038) Mar-285
Power Sensor RE&S NAPTEA SN 101859 | 22-Jul-24 (No. 4030A315008547) Jub-25
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ACAD Source Box SN: 1000 28-May-24 (No. 675-ACAD_Source_Box-240528) | May-25
Signal Generalor R&S SME100A SN: 182081 | 28-May-24 (No. 675-CAL16-54586-240528) May-25
Mismatch; SMA SN: 1102 22:-May-24 (No. 675-Mismatch SMA-240528) May-25

Name Function Slgﬂgjﬂra
Calibrated by Paulo Pina Laboratory Technician N ?f —

: — =
| ) %

Approved by Sven Kithn Technical Manager S i 7

lssued: January 16, 2025
This calibration ceriificate shall nol be reproduced except in full without written approval of the laboratory.
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Schweizerischer Kalibrierdienst

Calibration Laboratory of S 5
c Service suisse d'étalonnage
S

)
Schmid & Partner S
Engineering AG m

Servizio svizzero dl taratura

== Swiss Calibration Service
Zaughausstrasse 43, 8004 Zurich, Switzerland g
Accrediled by Ihe Swiss Accredilation 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,2
NiA not applicable or not measured

Calibration is Performed According to the Following Standards

= |[EC/IEEE 82209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Hate 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 Requirameants for 100 MHz 1o 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 cerfificate. All figures
stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipale is mounted with the spacer to position its leed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel 1o the body axis,

« Feed Point Impedance and Return Loss: These paramelers 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 Return
Lass ensures low reflected power. No uncertainty requirad.

= Electricafl Delay: One-way delay between the SMA connecior and the antenna feed point. Mo uncertainty required,

« SAR measured; SAR measured at the stated antenna input power,

= SAR normalized: SAR as measured, normalized to an input power ol 1 W al the antenna connector.

= SAR for nominal TSL parameters; The measured TSL parameters are used 10 caloulate the nominal SAR resull,

The reported uncertainty of measurement is staled as the standard uncertainty of measurement multiphed by the
coverage lactor k=2, which for a normai distribution corresponds o a coverage probability of approximately 95%.

Cartificate No: D3500V2-1014_Jan25 Page 2ol 6



D3500V2 - SN: 1014 January 15, 2025

Measurement Conditions

DASY system configuration, as far as nol glven on page 1.

DASY Version DASYE Module SAR 16.4.0
Extrapolation Advancead Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = Emm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3500MHz +1MHz

Head TSL parameters at 3500 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 372 2.91 mhoim
Measured Head TSL parameters (22.0 £0.2)°C 37.9 +6% 2.93 mhoim +6%
Head TSL temperature change during test <05°C

SAR result with Head TSL at 3500 MHz

SAR averaged over 1 em? {1 g) of Head TSL Condition
SAR for nominal Head TSL paramelers 20 dBm Input power 6.57 Whkg
SAR for nominal Head TSL parameters normalized to 1W 65.7 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 2.49 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24,9 Whkg £19.5% (k=2)

Certificate Mo: D3500V2-1014_Jan25 Page 3 ol 6



D3500V2 - SN: 1014

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3500 MHz

January 15, 2025

Impedance 5400-41]0
Return Loss -25.2 dB
General Antenna Parameters and Design
| Electrical Delay {one direction) | 1.133 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 lor DC-signals. On some of the dipolss, small end
caps are added to the dipole arms in order to improve matching when loaded according lo the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not aflected 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 feedpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG

Certificate No: D3500V2-1014_Jan25
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D3500V2 - SN: 1014

January 15, 2025

System Performance Check Report
Summary
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D3s00V2 - SN: 1014 January 15, 2025

Impedance Measurement Plot for Head TSL
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The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

client | Sporton Certificate No. | D3700V2-1006_Jun25

Tacyuan Clly

| CALIBRATION CERTIFICATE

Obyect D3700V2 - SN: 1006

Callbration procedure(s) QA CAL-22.:7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Calloration date June 12, 2025

This calibration certilicate documants the treceability to natenal standards, which reallze the physical uniis of measurements 1,5|]_.
The measurements and the uncertaintles with confidence probability are given en the following pages and are pari of the certificale,

All calibrations have been conducted in the closed laboratory faciity: environment temperature (22 + 3)"C and humidity < 70%,
Calibration Equiprant used (MATE critical for calibration)

Primary Standards I Cal Date [Certlicale No.) Scheduled Cal
Power Sensor RS NRP-33T SN 100967 | 26-Mar-25 (No. 217-D4290) Mar-286
Power Sensor &S NRP1BA SM: 101859 | 0B-Fab-25 (No. 4030A315009541) Feb-26
Spectrum Analyzer RES FSV40 SN: 101832 | 28-Jan-25 [No. 4030A315003658) Jan-26
3.5mm mismatch combination EN: 1152 24-Mar-25 (No, 217-04293) Mar-28
OGP DAR-T2 Sh: 1016 24-Sept-24 (Mo, DCP-DAK12-1016_Sep24) Sep-25
OCP DAK-35 Sh: 1249 23-Sept-24 (No. OCP-DAK2.5-1249 Sep2d) Sep-25
Referance Probe EX30V4 SN: 7340 10-Jan-25 (Mo, EX3-7349_Jan25) Jan-26
DAEAiD SN: 1836 17-Apr-25 (Mo, DAEAip-1836_Apr25) Apr-26
Secondary Standards ¥} Check Date (in house) Scheduled Check
ACAD Setup 1 SM: 1000 27-May-25 (No, B75-ACAD_Source_Box-250527) | May-26

" Signal Generator RES SMB100A SR 162081 | 27-May-25 [No. 675-CAL16-S4586-250527) May-26
Mismatch: SMA SN: 1102 24-Apr-25 (No. 675-Mismaich SMA-250424) Apr-26
OGP DAK-12 Shi: 1029 27-Feb-25 (Mo, OCP-DAK12-1029_Feb2s) Feb-26
QOCP DAK-3.5 SN: 1336 08-Dac-24 (Mo, OCP-DAK3.5-1336_Dac24) Dec-25

Mame Function Signature

Calibrated by Pauio Pina Labaratory Tachrician e —}”____DE_

Approved by Sven Kiihn Technical Managar é E

Issued: June 12, 2025
This calibration certificate shal| not be reproduced excepl In full without written approval of the |aboratory.
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
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Multitateral Agreemeant for the recognition of calibration certificates

Glossary

TSL tigsue simaulating laquid
ConvF  sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

+ |EC/IEEE 62209-1528,"Measurement Frocedure For The Assessment O Specific Abserption 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 o 10 GHz)", October 2020.

« KDB 865664, "SAR Measuremeant Requirements for 100 Mhz to & 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 certilicate. Al figures
stated In the cerfificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position ils feed point exactly below (he canter
marking of the fial phantam section, with the arms oriented paraliel to the body axis.

- Feed Ppint 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 uncertainly required.

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

» SAR measured: SAR measured al the stated antenna inpul power.

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

+ SAR lor 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 1o a coverage probability of approximately 85%.

Certificate No: D3700V2-1006_Jun25 Page 2 ot B



D3700V2 - SN: 1006 June 12, 2025

Measurement Conditions

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

DASY Version DASYE Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacear

Zoom Scan Resolution dx, dy = 5mm, dz = 1.4mm Graded Ralic = 1.5 mm (Z direction)
Frequency A700MHz +1MHz

HSL parameters at 3700 MHz

The following parameters and calculatlons ware applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 220°C 37T 3.12 mhe/m
Measured HSL parameters (22.0 £0.2)°C 38.8 £6% 3.11 mho/m +6%
HSL temperature change during test =0.5%C

SAR result with HSL at 3700 MHz

SAR averaged over 1 em® (1 g) of HSL Conditign
SAR for nominal HSL parameters 20 dBm inpul power £.99 Wikg
SAR for nominal HSL parameters normalized to 1W 69.9 Wikg +19.9% (k=2)
SAR averaged over 10 cm® (10 g} of HSL Condition
SAR for nominal HSL parameters 20 dBm inpul power 2.56 Wikg
SAR for nominal HSL parametars nermalized fo 1W 25.6 Wikg £19.5% (k=2)

Cerificate No: D3700V2-1006_Jun2s Page 3 of 6




D3700V2 - BN: 1006 June 12, 2025

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

Impedance 50.6 Q-7.8i0
Return Loss -22.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1137 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the leedpoint 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 shorl-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms In order to Improve matching when loaded according lo the position as explained in the
"Measurement Conditions” paragraph, The SAR dala 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 feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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D3700V2 - SN:. 1006

System Performance Check Report

June 12, 2025
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D3700VE - SN; 1006 June 12, 2025

Impedance Measurement Plot for HSL

511 Smith (R-+jX}) Scale 1.00
=1 3.700000 GHz 50.601 {1-7.768 |Q

10.00
5.00
0.00

5.00

-10.00

-15.00 — .

-20.00 \/, —

25.00

-30.00

-35.00

=1 3700000 GHz -22.245 dB

3.50 3.60 370 380 3490
GHz

Certificate No: D3700V2-1006_Jun2s Page 6of 6



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzeriand

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

Accredited by Ihe Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreement for the recognition of calibration cerlificates

Accreditation No.: SCS 0108

ciient  Sporton

Certificate No: DAE4-699_Feb25
Taoyuan City

CALIBRATION CERTIFICATE

Objec DAE4 - SD 000 D04 BO - SN: 699

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

Calibration procedure(s)

February 18, 2025

Calibration dane;

This calibration cerificate documents the tracaability to national standards, which realize the physical units of measurements (S).
Tne measuraments and the uncenainties with confidence probability are given on the following pages and are part of the cerificale

All calibrations have bean conducted In the closad laboratory facility: envircnmen! temperature (22 + 3)"C and humidity < 70%.

Calibration Equipmeni used (MATE critical for calibration)

This calibration certilicate shall not be regroduced axcept in full without writlen approval of Ihe laboratory

Primary Standards D8 Cal Date (Cenificate No.} Scheduled Calibration
Ketthley Multimeter Type 2001 EN: 0B10278 27-Aug-24 (No40547) Aug-25

Secondary Standards ([vE Check Date (In house) Scheduled Check

Auto DAE Calibration Unil SE UWS 053 AA 1001 23-Jan-25 (in house check) in house chieck: Jan-26
Calibrator Box V2.1 SE UMS 006 AA 1002  23-Jan-25 (in house check) In-house check: Jan-2G

Mame Function Signature
Calibrated by: Adrian Gehring Laboratery Technickan 1( =
."‘:" |
Approved by Sven Kihn Technical Manager

1l IV(QG/LL*LL’L U

Issued: Febroary 18, 2025
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Swiss Calibration Service

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

Glossary

DAE

data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

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

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

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

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

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

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

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

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

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

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

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

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

Certificate No: DAE4-699_Faeb25 Page 2ol &



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: LS8 = B.1uV, full range =  -100...+300 mV
Low Range: 1LSB= B1nV , fullrange=  -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y FA
High Range 404.756 + 0.02% (k=2) | 403.369 + 0.02% (k=2) | 404.555 + 0.02% (k=2)
Low Range 3.93501 + 1.50% (k=2) | 3.95143 £ 1.50% (k=2) | 3.97717  1.50% (k=2)
Connector Angle

Connector Angle to be used in DASY system

169.0%%1°

Certificate No: DAE4-689_Feb25
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200035.49 -0.00 <0.00
Channel X + Input 20004.96 -1.11 -0.01
Channel X - Input -20003.69 3.07 -0.02
Channel ¥ + Input 200036.79 (.95 0.00
Channel ¥ + Input 20002.45 -3.56 -0.02
Channel ¥ - Input -20006.94 -0.07 0.00
Channel 2 + Input 200036.47 0.78 0.00
Channel 2 + Input 2000352 -2.52 0.01
Channel Z - Input -20005.65 11 -0.01
Low Range Reading (puV) Ditference (uV) Error (%)
Channel X + Input 2001.25 -0.05 -0.00
Channe! X + Input 200,58 -0.51 -0.26
Channel X - Input -199.09 -0.37 0.18
Channel ¥ + Input 200114 -0.01 -0.00
Channel ¥ + Input 200,34 -0.63 -0.32
Channel ¥ - Input -199.81 -1.08 0.53
Channel Z + Input 2001.03 -0.04 -0.00
Channel Z + Input 200.25 -0.68 -0:29
Channel Z - Input -199.30 -03.44 n.22
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 =220 -3.81
- 200 3.84 3.01
Channel ¥ 200 2216 22.40
- 200 -24.46 -24.71
Channel Z 200 8.54 a2
- 200 -3.07 -9.30
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 - -2.40 -2.186
Channel Y 200 7.189 -1.25
Channel Z 200 4.28 5.08
Certificate No: DAE4-699_Feb2b Page 4 of 5




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

High Range (LSB) Low Range (LSB)
Channel X 16112 16314
Channel ¥ 16441 17404
Channel Z 16307 17308

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

Input 10M(
Average (uV) | min. Offset(uV) | max. Offset (V) | ~o ?::;“““"
Channel X 0.34 -0.71 1.26 0.41
Channel ¥ -0.57 223 0.84 0.54
Channel Z 0.0 -0.99 1.03 0.37
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for intormation)
Typical values Alarm Level (VDC)
Supply (+ Vecc) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) =0.01 -8 -8

Cerlificate No: DAE4-899_Feb25
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Schmid & Partner Enginearing AG s e a

Zeughaussirasse 43, B0 Zurich, Switierdand
Phona +41 44 245 9700, Fax +41 44 245 9779
www speag awlss, info@speag. swiss

IMPORTANT NOTICE

USAGE OF THE DAE4 SN: 699

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

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

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

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

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

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

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

Important Note:

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

Important Note!

To prevent damage of the DAE probe connector pins, use great care when
installing the probe to the DAE. Carefully connect the probe with the connector
notch oriented in the mating position. Avoid any rotational movement of the probe
body versus the DAE while turning the locking nut of the connector. The same care
shall be used when disconnecting the probe from the DAE.
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Accradited by the Swiss Accreditation Service (SAS) Accreditation No.; SCS 0108

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

client | Sporton Certificate No. | EX-7700_Jan25
CALIBRATION CERTIFICATE
Object EK:IDVd = SN:??‘JG
Calibration procedure(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,
QA CAL-25.v8

Calibration procedure for dosimetric E-field probes
Calibration date January 22, 2025

This cailbration certificate documents the traceability to national standards, which realize the physical units ol measurements (=1}
The measuraments and the uncertainties with confidence probability are given on the foliowing pages and are part of the certificate.

All calibrations have been conducted In the closed laboratory kacilily: environment Temparature (22 +3)°C and humidity < 70%.
Calibration Equipment used (MBETE critical for calibration)

| Pnmary Standards 1D Calibration Date (Carlificate No.) Sched. Cal,
Power Sensor &S NAP-33T SN 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Shart |SE0191) + Attenuator [SB020H] SM: L1119 26-Mar-24 [No, 217-04048) Mar-25
OCP DAK-12 EN 1016 | 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23-Sepl-24 (Mo, OGP-DAK3.5-1249 Sep24) Sep-25
Reference Probe EX30V4 SM: 7349 10-Jan-25 (No, EX3-7349_Jan25) Jan-26
DAE4 SN; 1301 07 -Mov-24 (No. DAE4-1301_N~av24) Mov-25
Secondary Standards 1D Check Date {in house) Sched. Chack
ACAP 2020 Calibration Box S L1404 30-Sept-24 (Mo, Hapo&t“AEAPEDEUE-Cmg:EDEMEMS] Sep-25

MName Function

Calibrated by Jeffrey Katzman Laboramory Techmcian s
Approved by Sven Kiihn Technical Manager

Issued; January 22, 2025
This calibration certificate shall not be reproduced except n full without written approval of the laboratory.
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Glossary

TSL lissue simulating liquid

NORMx,y.2 sensitivity in free space

ConmvF sansitivity in TSL / NORMx, vz

DCP diode compression point

CF crast factor {1/duty cycle) of the RF signal

ABCD medulation dependent linearization parametears

Polarization ¢ i rotation around probe axis

Polarization f rotation around an axis that is in the plane normal to probe axis (al measurement center), Le. =018

normal o probe axis

Connector Angle  information used in DASY system to align probe sensor X o the robot coordinate system

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
Medels, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", Oclober 2020,

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

Methods Applied and Interpretation of Parameters:

NORMz,y.z: Assessed for E-field polarization 8 =0 (f = 900MHz in TEM-cell; f > 1800MHz: R22 waveguide). NORMx y.2
are only intermediate values, i.., the uncertainties of NORMx,y.z does not affect the E*-field uncertainty inside TSL (see
below ConvF),

NOBM(1%.y.z = NOFRMzx,y.z * frequency _response (see Frequency Response Chart). This linearization is implemented in
DASY4 software versions later than 4,2. The uncertainty of the frequency response is included in the stated uncertainty of
ConvF,

DCPx,y.z: DCP are numerical lingarization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media,

PAR: PAR is the Peak to Average Ratio that is nol calibrated but determined based on the signal characteristics

Ax,y.z: Bxy.z; Cxy.z; Dx.y.z; VAx,y.z: A, B, C. D are numerical linearization paramelers assessed based on the data ol
power sweep for specific medulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage acrass the diode.

GonvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer Standard for

f = 800 MHz) and inside waveguide using analytical field distributions based on power measurements for f=800MHz. The
same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncerlainty values are given; These parameters are used in DASY4 software 1o improve probe accuracy close 1o the
boundary, The sensitivity in TSL corresponds to NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50MHz to +100 MHz.

Spherical isotropy (3D deviation from isotropy): In a field of low gradients realized using a flat phaniom exposed by a patch
antenna.

Sensor Offset: The sensor offsel corresponds to the offset of virtual measurement center from the probe tip (on probe axis).
Mo tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NOAMx (no uncertainty required).

Cerificate No: EX-7700_dJan25 Page 2o 22



EX3DV4 - SN:7700 January 22, 2025

Parameters of Probe: EX3DV4 - SN:7700
Basic Calibration Parameters

Sensor X Sensor Y Sensor 2 Unc (k = 2)
Norm (uVe(Vim)?) A 063 0.64 0.68 £10.1%
DCP (mv) B 107.8 106.2 103.6. +4.7%

Calibration Results for Modulation Response

UID | Communication System Name A B (o} D VR Max Max

dB | dB,/pV dB | mV | dev. | Unc®

k=2

1] CW X | 000 0.00 1.00| 000 ] 1483 | £1.9% | =4.7%
Y| 0.00 0.00 1.00 128.8
Z| 000 000 700 121.9

10352 | Pulse Waveform (200Hz, 10%) X 151 60.56 6.45 | 10.00 | BD0 | +2.6% | +9.6%
¥ 1.60 B60.96 B.4d 80.0
Z| 158 60,99 B.67 800

10353 | Pulse Waveform (200Hz, 20%) X | 0.81 80.00 507 | 699 | 800 | +26% | +5.6%
¥ | 22.00 74.00 a.00 BO.O
= Z | 10,00 72.00 9.00 BOO

10354 | Pulse Waveform (200Hz, 40%) X| 027 | 14494 0.01 | 398 | 950 | +2.7% | +9.6%
Y1 000 12066 052 950
Z 1 044 | 15369 4.18 95.0

10355 | Pulse Waveform (200Hz, 60%) X | 9.87 | 158.06 16.94 | 2.22 | 1200 | £1.7% | +9.6%
Y| 1137 | 15431 10.63 120.0
11.23 [ 155.84 1261 1200

10387 | QPSK Wavelorm, 1 MHz ¥ | 058 63.54 1248 | 1.00 | 150.0 | +3.7% | +9.6%
Y1 054 6275 11.38 150.0
7| 065 63.69 12.25 150.0

70388 | QPSK Waveform, 10 MHz x| 136 65.66 1357 | 0,00 | 150.0 | +1.3% | +9.6%
Y| 129 64.91 13,19 150.0
Z| 1.4 65.32 13,87 1500

10396 | 64-0AM Waveform, 100 kHz x| 1.67 6417 15.81 | 3.01 | 160.0 | £1.2% | +9.6%
Y| 1.70 64.47 15.76 150.0
Z| 157 B3.13 15.32 150.0

10392 | 64-0AM Wavelorm, 40 MHz ¥ 283 BB.10 i5.01 | 0.00 | 150.0 | £1.7% | +8.6%
Y| 2.8 86.01 1480 1500
Z1 288 65.59 14,93 150.0

10414 | WLAN CCDF, 64-0QAM, 40MHz % | 398 56,45 15.50 | 0.00 | 150.0 | £3.3% | +9.6%
Y| 382 B5.80 15.08 150.0
Z 1 381 B5.60 15,12 150.0

Mote: For details on UID parameters see Appendix

The reported uncertainty of measurement Is stated as the standard uncertainty of measurement multiplied by the coverage
factor k=2, which lor a normal distribution corresponds 1o a coverage probability of approximately 95%.

A The uncattainties ot Norm X,Y.Z do no! aftect The E2-field uncertalnty inside TSL (ses Pages 5 and &),
B | inearization parameter uncertainty lor maximum speciied fiekd strength.
E Uncartainty is determined using the max. daviation from linear response applying reclangutar distribution and is expressed (or the aguars of the fiald value.

Ceriilicate No; EX-7700_Jan25 Page 3 of 22



EX3DV4 - SN:7700

Parameters of Probe: EX3DV4 - SN:7700

Sensor Model Parameters

January 22, 2025

[] c2 « T x 1 0 T3 T4 15 76
F {F v msV2? | msv' ms v-? v
% 10.4 73.89 32.59 3.03 0.00 490 0.39 0.00 1.00
10.0 72.15 23.05 373 0.00 4.80 0.43 0.00 1.00
z 1.7 2411 33.13 3.10 0.00 4.890 0.00 0.02 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connactor Angle 738"
Mechanical Surface Detection Mode enabled
Optical Surface Detection Made disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length amm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Foint 1mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paint 1mm
Recommended Measurement Distance from Surlace 1.4 mm

Mote! Measurement distance from surface can be inereased 1o 3—4 mm for an Area Scan |ob

Certificate No: EX-7700 _Jan25
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EX3DV4 - SN7700 January 22, 2025

Parameters of Probe: EX3DV4 - SN:7700
Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)® Relative Conduetivity" | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® | Unc"
Permittivity™ (Sim) {mm) (k=2)
750 419 0.89 9.75 9.37 9.43 0.37 1.27 £11.0%
835 415 0.90 10.00 9.61 9.66 0.37 127 | £11.0%
900 415 0.97 9.17 8.81 8.86 0.37 1.27 £11,0%
1750 40.1 1.37 8.38 8.05 8.10 0.36 1.27 £11.0%
1900 400 1.40 7.94 763 7.67 0.36 1.27 £11.0%
2000 40.0 1.40 7.84 7.54 7.58 0.36 1.27 +11.0%
2300 395 167 766 7.36 7.40 0.36 1.27 | +11.0%
2450 39.2 1.80 7.96 7.65 7.69 0.36 1.27 | +11.0%
2600 39.0 1.96 7.65 7.35 7.40 0.36 1.27 +11.0%
3300 38.2 2.71 7.06 6.79 6.83 0.35 1.27 +13.1%
3500 37.9 2.91 7.15 6.87 6.92 0.35 1.27 +13.1%
3700 37.7 3.12 7.7 6.89 6.93 0.35 1.27 +13.1%
3900 375 3.32 8.75 .48 6.52 0.35 1.27 +13.1%
4100 37.2 3.53 6.83 B.56 6.60 0.35 1.27 +13.1%
4200 371 363 f.64 £.38 6.42 0.35 1.27 £13.1%
4400 36.9 3.84 6.53 6.28 6.32 0.35 1.27 +13.1%
4600 36.7 4.04 6.70 6.43 6.47 0.35 1.27 +13.1%
4800 36.4 4.25 6.65 6.39 6.43 0.35 1,27 £13.1%
4850 36.3 4.40 6.60 6.34 6.38 0.33 1,27 +13.1%
5250 35.9 4.7 6.27 6.03 6.06 0.31 1.27 £13.1%
5600 35.5 5.07 5.60 5.38 5.41 0.28 1.27 +13.1%
5800 35.3 5.27 5.52 5.30 5.33 0.28 127 | +13.9%

C Fraquency vabdity above 200 MHz of =100 MHz only appiies for DASY 4.4 and highe: (see Page 2), elsa i is restricted to +50MHz, The untertainty is tha
ASS of the ConvF uncertsinty af callbration frequancy and the uncertainty lor the indicated Trequency band. Frequency validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Valldity of ComwF azsessed at 6 MHz i 4-9MHz. and Comve
assessed al 13MHz is 9-19MHz. Above 5GH: frequency validity can bo extended 1o £110MHz,

¥ Tha probes are calibrated using fissue simulating liguads (TSL) that deviate tor £ and o by Je5s than =5% from Ine tasget vidlues: (lypecalty bater than =3%)
and are valid for TSL with devsations of up o =10% I SAR correclion 15 applied,

G Alpha/Degth are delermined during calibrabion. SPEAG warranls thal the remaining davialon dug to the boundary affect attar compansalion |5 always less
than =1% fot frequencies bekow 3 GHz and below 2% for rguencies belween -6 GHz at any distanca larger than hall the probes tip diamaler ffom ho
beiundary.

H The siated uncertainty is the lotal calbration unceramty (K = 2) ol Morm-ComwF. This s aquivalant to the unceriainty component wih the syimbel CF in
Table 9 of IECNEEE 62200-1528:2020,

Certificate No: EX-7700_Jan25 Page 5of 22



EX30Va - SNYT00 January 22, 2025

Parameters of Probe: EX3DV4 - SN:7700

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)© Relative Conductivity” | ConvF X | ConvF Y | ConvFZ | Alpha® | Depth® | Unc"
Permittivity® (S/m) {mm) (k=2)

6500 345 6.07 575 5.53 5.56 0.20 1.27 +18.6%

© Frequency validity at 6.5 GHz is —B00/ =700 MHz, and =700 MHz &t or above 7 GHz. The unceriainly i the RSS of the Comv uncertainty at calibration
[raquency and the uncerainty for the indicated frsquancy band,

F ‘The probes are callbrated using tssue simutating lguids [TSL) ihal deviate for o and o by less than = 10% from the targel values (typicatly betier than + &%)
and are valid for TSL with deviations of up o =105

G AlphaDepih ara detormined during callbration. SPEAG warants thal Ihe remaining deviation dus to tha boundary effect alter compensalion is always lEss
than + 1% lor frequencies below 3 GHz: below +2% lor Irequencios batween 3-6 GHz; and below £45 for frequencies belween 6-10GHz at any drgtance
targer than half ihi probe tlp diameter from e boundary.

H Tha stated uncertainty | fhe total calitration uncertainty (k = 2) of Norm ConwF. This is equivaient 1o the uncertainty component with the symbal CF in

Tabie @ of IEC/AEEE 62208-1528:2020
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EX30V4 - SN.TT00 January 22, 2025

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncartainty o Frequency Response of E-field. +6.3% (K=2)
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EX3DV4 - SN:7700

January 22, 2025

Receiving Pattern (¢), {1 =0°

=600 MHz, TEM, 07

f=1800MHz, R22, 0"
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4 - SN:7700

Dynamic Range f(SARnead)
(TEM cell, foys = 1900 MHz)
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Uneertainty of Linearity Assessment: £0.6% (k=2)
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T January 22, 2025

Conversion Factor Assessment

1=1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: +2.6% (k=2)
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