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Obyect D2450V2 - SN: 736
Calibration procedura(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

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

Approved by Sven Kihn Technical Manager

Issued: August 16, 2024

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

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

Calibration is Performed According to the Following Standards

« |EC/AEEE 82208-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procadures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

« KDB 8685664, "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 trom the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indlcated.

= Antenna Parameters with TSL: The dipole iz mounted with the spacer to position its feed point exactly below the center
marking of the flat phaniom section, with the arms oriented parallel to the body axis.

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector 1o the feed point. The Return
Loss ensures low reflected power. Mo uncertainty required.

= Eiectrical Delay: One-way delay between the SMA connector and the antenna feed point. Mo uncertainty required.

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

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

= SAR for neminal TSL parameters: The measured TSL parameters are used o caloulate the nominal SAR resull.

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

Certificate No: D2450V2-736_Aug24 Paga2of &



D2450V2 - SN: 736 August 15, 2024

Measurement Conditions

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

DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 5mm, dz = 1.6mm Graded Ratio = 1.5 mm (Z direction)
Frequency 2450MHz +1MHz

Head TSL parameters at 2450 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters {22.0 £0.2)°C 37.8 +6% 1.84 mho/m £6%
Head TSL temperature change during test <0.5°C

SAR result with Head TSL at 2450 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL paramelers ‘24 dBm input power 12.9 Wikg
SAR for nominal Head TSL parametars normalized to TW 51.4 Wihkg 17.0% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 6.07 Wikg
SAR for nominal Head TSL parameters normalized to 1W 242 Wikg £16.5% (k= 2)

Certificate No: D2450V2-736 _Aug24 Page 3ol 6



D2450V2 - SN: 736 August 15, 2024

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

Iimpadance 54.60+2.1 0
Retrn Loss -26.2 dB

General Antenna Parameters and Design

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

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

The dipole 1s made of standard semirigid coaxial cable. The cemter conductor of the feeding line is directly connected 10 the
second arm of the dipale. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not aftected by this change. The overall dipole length is still
according to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged,

Additional EUT Data

Manufaciured by SPEAG

Certificate Mo: D2450V2-736_Aug24 Page 4 of &



D2450V2 - SN: 736

System Performance Check Report

August 15, 2024

Summary
Dipale Fraquency [heHz] TSE Power [dBm|
DRL50VE - SNT36 LT HSL 24

Exposure Conditions
Phantom Section. TSL  Tedl Distance fmml - Band  Croup, WD Frequency (MM, Chanmel Nuedber  Comerieon Facter  TSL Conduckpaty [S/m]  TSL Permittivity
Flat 10 W, 0— F45 0 T.2d .84 3r.e
Hardware Setup
Prantom WEL, Maavarad Dae Frodd, Callbrajion Cas DAE, Calipration Date
MFP V.0 Centee HYL 200 a-08<15 ExX3Dyd - M7149, 2034-D6-03 DAEdIp SnEBYG, 2028-01-10
Scans Setup Measurement Results
Zoom Scan Joam Scam
Grifl Extents [mm] 30 x 30.w 30 Bate d034-08-15%
Tk Srmgr Jirem] 5.0k 5.0% 1.5 prhAR e [wing) e
Senver Sufate [mm) 1.4 PrSAR L Og [W/ Kgl L07
Graded Crid ¥es Power Dirift (2R .o
Cratting Ratro 1.5 Poweer Scaling Dizabled
MALA, M Zcaling Factor [dB|
Turface Deteciion WMS -« Bp TSL Correction Positive | Negative
scan Method Mieasureg

intiprpedited SAR (9

0'dd = 26.6 Wikg

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

Impedance Measurement Plot for Head TSL

August 15, 2024
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SPORTON LAB.

D2450V2, serial no. 736 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>

D2450V2 - serial no. 736

2450MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ochm)
08.15.2024
-26.2 54.6 +2.1
(Cal. Report)
08.14.2025
-26.383 0.69 55.071 0.471 +2.6474 0.5474
(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> - D2450 V2, serial no. 736 (Data of Measurement : 08.14.2025)
2450MHz - Head
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Client Sporton Certificate No. D2450V2-929_ Nov25
Taoyuan City
CALIBRATION CERTIFICATE "
Object D2450V2 - SN: 929

Calibration procedura(s)

Calibration date

QA CAL-05.v13
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

MNovember 12, 2025

Thig callbration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and ihe tncertainties with confidence probability are given on the following pages and are part of the cartificate.

All-calibrations have been conducted n the closed laboratory facility: environment temperature (22 +3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical lor calibration)

Primary Standards =} Cal Date [Certificate No.) Schaduled Cal
Power Sensor R&S NAP-33T SN: 100967 | 29-0ct-25 (Mo. Pari ol L1407) Dct-26

Power Sensor R&S NRP18A BNI101858 | 08-Feb-25 (No. 4030A315009541) Feb-26
Spectrum Analyser R&S FSval SN: 101832 | 28-Jan-25 (No. 4030A315009658) Jan-26

3.5mm mismatch combination SN 1152 2d-Mar-25 [No. 217-04293) Mar-25

OCP DAK-12 SH: 1016 16-Sept-25 (No, OCP-DAK12-1016_Sep2s) Sep-26

OCFP DAK-3.5 SN: 1245 16-Sept-25 (No. OCP-DAK3 51240 Sep?s) Sep-26
Reference Probe EXA0VA SN; 7349 T0-Jan-25 (Mo, Exd-7349_Janes) Jan-26
DAEaip SN: 1810 11-Mar-25 (No. DAE4p-1910_Mar2s) Mar-26
Secondary Standards i0 Check Date {in housa) Schaduled Check
ACAD Setip 1 SN; 1000 27-May-25 (No. 675-ACAD_Source_ Box-250527) | May-25
“Signal Generator B&S SMB100A SN: 182081 | 27-May-25 (No. 675-GAL 16-S4588-250527) May-26
Misrnalzh; SMA SM: 1102 24-Apr-25 (No. 675-Mismateh SMA-250424) Apr-26

OCP DAK-12 SN 1029 27-Feb-25 (No. OGP-DAR] 2-1029_Fabz25) Feb-26

OGP DAK-3.5 SM: 1336 05-Dec-24 (No. OCP-DAK3.5-1336 _Dec24) Dac-25

MName Function m
Calibrated by Kraglmir Franjié Laboratory Technician /{
Approved by Svan Kihn Technical Manager ! 4 M

Issued. Novamber 12, 2025
This calibiration cerfificate shall not be reproduced excep! in lull withoul written approval of the laboratory.

Cartificate No: D2450V2-829 Noveh
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Schweizerischer Kalibrierdienst

Calibration Laboratory of S, S
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Engineering AG 3 Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Swirzerland Kt
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories {o the EA
Multilateral Agreement for the recognilion of calibration certificates

Glossary

T3k tissue simulating liquid
ConvF  sensilivity in TSL/ NORM x,y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards

+ |ECHEEE 82209-1528,"Measurament Procedure For The Assessment Of Specific Absorption Rate O 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)", Oclober 2020,

« KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

» Measuremen! Conditiong: Further details are available from the Validation Report at fhe end of the cerfificate. All figures

stated in the cerlificate are valid al the frequency indicated.

Antenna Paramelers with T5L: The dipole is mounted with the spacer to position its feed point exactly balow the center

marking of the flat phantem section, with the arms orienled parallel 1o the body axis.

* Feed Point Impedance and Return Loss: These paramaters are measured with thie dipele posilioned under the liguid filled
phantom. The impedance staled is Iransiormed from the measuremant at the SMA connector to the leed point. The Return
lLoss ensuras low reflected power. No uncertainty required.

= Electrical Delay: One-way delay between he SMA connector and the antenna teed point. Mo uncerlainty required.

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

SAR normalized: SAR as measured, normalized to aninput power of 1 W al the antenna connectaor.

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

The reported uncertainty of measurement Is staled as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution cormesponds 1o a coverage probabilily of approximately 95%.

Cerfificate No: D2450V2-929_Nov25 Page 2 of 6



D2450V2 - SN: 928 Movember 12, 2025

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

DASY Version DASYS Module SAR 17.02
Extrapolation Advanced Exfrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = Smm, dz = 1.5mm Graded Ratio = 1.5 mm (2 direction)
Frequency 2450MHz + TMHz
HSL parameters at 2450 MHz
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal HSL parameters 22.0°C 392 1.80 mho/m
Measured HSL parameters (22.0 £0.2)°C 38.3 +6% 1.87 mho/m +6%
HSL temperature change during test =057C
SAR result with HSL at 2450 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm inpul power 13.4 Wikg
SAR for nominal HSL parameters normalized o 1W E3.3Wkg £17.09:(k=2)
SAR averaged over 10 cm® (10 g) of HSL Condilion
SAR lor nominal HSL parameters 24 dBm inpul power 6.32 Wikg
SAR for nominal HSL parameters normalized to 1W 252 Wikg +16.5% (k=2)

Cerfificate No: D2450V2-929_NovE2Ss Page3oi6




D2450V2 - SN: 929

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 2450 MHz

MNovember 12, 2025

Impedance 5290+34i0
Return Loss -27.2dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1,162 ns |

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

The dipole 15 made of standard semirigid coaxial cable. The center conductor of the feeding ling is directly connected to
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 o improve maltching when loaded according to the posilion as explained in tha
"Measurement Conditions” paragraph: The SAR data are not affected by this change. The overall dipole length is still according
to the Standard. Mo excessive force must be applied to the dipole arms. because they might bend or the soldered connections

near lhe feedpoint may be damaged.

Additional EUT Data

Manutaciured by

SPEAG

Cerlificate No: D2450V2-929 Nov2s
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D2450Va - 5N. 929

System Performance Check Report

November 12, 2025

Summary
Dipole Fraguency [MH2] TSL Pesgerr [dBm)
D2450Ve =SNG 2450 ML 2a

Exposure Conditions

Phantom Section, TS Test Distance [mm) gand Croup, UID  Fregquency (MH2L Chanmel Numbisr

Comerrsbon Factor  TSL Conductivity [S7m] TSL Fermitlivity

Flar L4 oW, O— 2a50, 0 £t |.BT 8.3
Hardware Setup
Phapbrm ThL, Meagurmdd Date Prode Callbration Dare CAE, Colitratinn Dare
MFP VB Corted HAL Z025-1T=0 2 EXIONE - SNTI40, 2025-08=10 DAES s Sal 00, 2025-0%=11
Scans Setup Measurement Results
Toom SLan foarm Schn
oo ExEgings jrnm| ox 30x 10 Darw 2025=11-12
Gt Saeps [ ibx5nx 1.5 pEEARTg IWrkg( 154
Senzor Surface fomij 1.4 pefAR LD 0W /Kgl .33
Grmided Coldd arw Powns Qs |al] 2,00
Crading Ralkn ILE Poaans Sealing lHsabledd
ML WA Sealing Facter i
Sutfacs Dintseting VMES = B TEL Corpeitinn Positive [ Negative
Loan Watlnd Mesuisrnd

Inder

UdB =27.2 WiKg

Cartificale No; D2450V2-028 Nov2h Page S of &



D2450V2 - SN: 929 November 12, 2025

Impedance Measurement Plot for HSL

S11 Smith (R+}X) Scale 1.00
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Calibration Laboratory of SN, S Schwelzerischer Kallbrierdienst
Schmid & Partner . -‘\\E_\;?//:’;.: c Service suisse d'étalonnage
Engineering AG =S 5 Wﬁ; usli '?J?JZ’"
Zaughausstrasse 43, 8004 Zurich, Switzerland . ,,,5@@*‘

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

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

Client Sporton Certificate No. D6.5GHzV2-1083_0ct25
Taoyuan City
CALIBRATION CERTIFICATE
Object D6.5GHzV2 - SN: 1083
Calibration procedures) QA CAL-22.v8

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Callbration data Cictober 22, 2025

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

Al cafibrations have been conducted in the dosed laboratory facility: envirorment temperature (22 +3)°C and humidily < 70%.
Caillbration Equipmant used (M&TE critical for calibration)

Primary Standards [%] Cal Date {Certificate No.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 30-Apr-25 (No. 1020-300721789) Apr-26
Power Sensor R&S NHPi% SN- 101858 | D6-Feb-25 (Mo 40304315009541) Feb-26
Spactrum Analyzer H&S FSV40 SN: 101832 | 29-Jan-25 (No. 4030A315009658) Jan-26
3 5mm mismatch combination SN: 1152 24-Mar-25 (No. 217-04253) Mar-26
OCP DAK-12 SN: 1016 16-Sept-25 (Mo, OCP-DAK12-1016_Sep25) Sep-26

[ OCP DAK-35 SN; 1248 16-Sepl-25 (No. OCP-DAK3.5-1249_Sep25) Sep-26
Relerance Prope EX30V4 SiN; 7349 10-Jan-25 (No. EX3-7349_Jan25) Jan-26
DAE4ip SN: 1836 04-Sept-25 (Mo, DAE4ip-1836_Sep25) Sep-26
Secondary Standards [[# Check Dale {in house) Scheduled Check
ACAD Setup 1 - SN: 1000 27-May-25 (No. 675-ACAD_Saurce_Box-250527) | May-26
Signal Generator A&S SMB100A SN 182081 | 27-May-25 (No. 675-CAL16-54588-250527) May-28
Mismarch; SMA 8N: 1102 24-Apr-25 (No. ETE-Misma'tch_‘:SMh-EEMEﬂ Apr-26
QCF DAK-12 SN: 1029 27-Feb-25 (No. OCP-DAK12-1028_Feb25) Feb-26
QCP DAK-3.5 SN: 1336 09-Dec-24 (Mo, OCP-DAK3.5-1336_Dec24) Dec-25

MNamea Function Signatura
Calibrated by Paulo Pina Laboratory Technician ,_-—E_ ?
Approved by Svan Kihn Technical Manager f A //%
lsgued: Octaber 22, 2025

Thils calibration cartificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D6.5GHzV2-1083_0¢t25 Page 1 of 7



Calibration Laboratory of N o Sehwetaisuhir EATROIENS!
i g 2 .

Schmid & Partner ih% C :mlzl MIHB ; ttiﬂ;p:t:gu

Engineering AG P S Swiss Callbration Service
%, F L&)

Zeughausstrasse 43, B004 Zurich, Switzerland ‘::"7‘“::‘:\

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

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

Glossary

TSL lissue simulating liguid
ConvF  sensitivity in TSL/ NORM x.y.2
NFA not applicable or not measured

Calibration is Performed According to the Following Standards

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

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

Additional Documentation
» DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measurement Congitions: Further details are available from the Validation Report at the end of the certiticate. All figures
stated In the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position ils feed point exaclly below the center
marking of the fiat phantom section, with the armis 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 uncertainly required,

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

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

« SAR normalized: SAR as measured, normalized fo 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 ot measurement mulliplied by the
coverage factor k=2, which for a normal distribution corresponds lo a coverage probability of approximalely 95%.

Certificate No: D6.5GHzV2-1083_0ct25 Page2of 7



D6.5GHzV2 - SN: 1083 October 22, 2025

Measurement Conditions

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

DASY Version DASYS Module SAR 17.0.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 5mm with spacer
Zoom Scan Resolution dx, dy = 3.4mm, dz = 1.4mm’ Graded Ratio = 1.4 mm (Z direction)
Frequency 6500MHz +1MHz

HSL parameters at 6500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal HSL parameters 22.0°C 34.5 6.07 mho/m
Measured HSL parameters (22.0 +0.2)°C 34.9 £6% 6:22 mho/m £6%
HSL temperature change during test =05°C

SAR result with HSL at 6500 MHz

SAR averaged over 1 cm” (1 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 30.2 Wikg
SAR for nominal HSL parameters normalized 1o TW 302 Wikg +24.7% (k=2)
SAR averaged over 8 cm® (8 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 6.84 Wikg
SAR for nominal HSL parameters normalized to 1W 68.4 Wikg +24.4% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm Input power 5.65 Wikg
SAR for nominal HSL parameters normalized to 1W 56.5 Whkg +24.4% (k=2)
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D6E.5GHzV2 - SN 1083 October 22, 2025

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

Impadance 4960-22]0
Return Loss -32.8dB

APD (Absorbed Power Density)

APD averaged over 1 cm® Condition

APD measured 20 dBm input power 302 Whkg

APD measured: normalized to 1W 3020 Wikg £29.2% (k=2)
APD averaged over 4 cm® Condition

APD measured 20-dBm inpul power 137 Wikg

APD measured normalized to 1W 1370 Wikg +28.5% (k=2)

= The reported APD values have been derived using the psSAR1g and psSAR8g.
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General Antenna Parameters and Design

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

Additional EUT Data

Manufactured by SPEAG
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Systemn Performance Check Report

Summary
Dipale Fraguency [MHz] TSI Power [dEm)
DE; 5GHEV2 < SH108Y BS00 HSL 0

Exposure Conditlons

Phantnm Sectinn, TSL

Teit Distanes [mm!  Band Group, U  Frequency [MHzl, Channe! Number  Conversion Factor  T5SL Comauethvity [Simi  T5L Permittniny

Flat 5 oW, 0 BS00, O LY ] [ rd LLE]
Hardware Setup

Phantom TSL, Measured [hate Probe, Calibiration Dats DAE, Callbration Date

MFFPWAD Center HSL, 2025+ | 0-22 EXI0VA - SN7349, 2025-01-10 DAESKD Sn1 B3R, 202 5-00-04

Scans Setup Measurement Results

Toom-Scan Zoaer Scan
Grid Extenty [mm] 22 x2Eu TR ate 2025-10-22
Grid Stegs [mim} IAxTAxlA psSad g wWiKkgl L i
Sensar Surface fmm] 1.4 psSAR1Dg (W Kg) 5,65
Graded Grid Vs Powenr Tift [dR] -0.04
Grading Katio 14 Perever Seallng Cvinnbled
LIEATY WA Lealimg Factor (4]
Surface Deleciion WME + Gp TSL Cowrection Fositive | Megative
scan Method LEEERTE 21

I bsr il

0dB =186 W/Kg

Ertillcata Mo

D&.5GHzV2-1083_0Oct25 Page 6 oi 7



D6.5GHzV2 - SN: 1083 October 22, 2025

Impedance Measurement Plot for HSL

511 Smith (R4]X) Scale 1.00
=1 6.500000 GHz 49.600 0 -2.248 jO

10.00
5.00
0.00

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

=1 6500000 GHz -32.797 dB

e

6.00 6.20 6.40 6.60 6.80 7.00
GHz
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Object

Calibration procedura(s)

Calibration date:

D5GHzV2 - SN:1171

QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3-10 GHz

April 19, 2024

Calibration Equipment used (MATE critical for calibration)

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

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

Primary Standards 1D # Cal Data (Certificate No.) Scheduled Calibration
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

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

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

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

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

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

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

SAR measured 100 mW inpul power 7.82 Wikg

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

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

SAR measured 100 mW input power 2.25 Wikg

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

The following parameters and calculalicns were applied.
Temperature Permittivity Conductivity

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

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

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

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

SAR measured 100 mW input power 8.10 Wikg

SAR for nominal Head TSL parameters

normalized to TW

81.4 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.32 Wikg

SAHR for nominal Head TSL parameters

normalized o TW

23.4 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1171_Apr24
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

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

SAR measured

100 mW input power

7.85 W/ikg

SAR for nominal Head TSL parameters

normalized to 1W

78.9 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.23 Wikg

SAR tor nominal Head TSL parameters

normalized 1o 1W

22.4 Wikg £ 19.5 % (k=2)

Cedificate No: DSGHzZV2-1171_Apr24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

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

Antenna Parameters with Head TSL at 5600 MHz

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

Antenna Parameters with Head TSL at 5800 MHz

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

General Antenna Parameters and Design

Electrical Delay (one direction) 1.208 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order lo improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

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

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

Frequency: 5800 MHz

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

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

DASYS52 Configuration:

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

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

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

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

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

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

Peak SAR (extrapolated) = 26.3 W/kg

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

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

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

Maximum value of SAR (measured) = 17.9 Wikg

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

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

Peak SAR (extrapolated) = 29.8 W/kg

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

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

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

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

Certificate No: D5GHzV2-1171_Apr24 Page 6ot 8



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

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

Peak SAR (extrapolated) = 30.6 W/kg

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

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

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

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

-1.40

-14.80

-22.20

-29.60

-37.00

0dB = 19.3 Wikg = 12.85 dBW/kg
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Impedance Measurement Plot for Head TSL
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SPORTON LAB.

D5000HzV2, serial no. 1171 Extended Dipole Calibrations
If dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

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

<Justification of the extended calibration>

D5000HzV2 — serial no. 1171

5250MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
04.19.2024
-22.044 47.401 -7.2681
(Cal. Report)
04.18.2025
-20.138 8.646 50.939 3.538 -6.2738 0.9943
(extended)
04.17.2026
-19.602 11.078 47.593 0.192 -9.1251 -1.8570
(extended)
5600MHZ

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

04.19.2024
-25.977 53.947 -3.4260
(Cal. Report)
04.18.2025
-26.020 0.166 54.248 0.301 -3.9386 -0.5126
(extended)
04.17.2026
-24.011 7.568 52.728 -1.219 -6.9900 -3.5640
(extended)
5800MHZ

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

04.19.2024
-23.168 54.641 -5.6049
(Cal. Report)
04.18.2025
-23.371 0.876 51.231 -3.410 -6.1356 -0.5307
(extended)
04.17.2026
-23.459 1.256 56.126 1.485 -4.0473 1.5576
(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> - D5000 V2, serial no. 1171 (Data of Measurement : 04.18.2025)
5000 MHz - Head

M@ 511 Log Mag 10.0008/ Ref 0.000dB [F1)

1 5.2500000 GHz
2 5.6000000 ¢
=3 5.8000000 GHz

20.00
10.00

0. 000

[1 Start 5 GHz IFBW 70 kHz Stop 6 GHz [0
511 smith (R+jxX) Scale 1.000U [F1 Del]

5.2500000 GHz 50.939 3 -__E%ZUrEF
5.6000000 GHz 54 2159 pF
5. 8000000 GHz 3

|1 Start 5 GHz IFEBW 70 kHz stop 6 GHz [0

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



SPORTON LAB.

<Dipole Verification Data> - D5000 V2, serial no. 1171 (Data of Measurement : 04.17.2026)
5000 MHz - Head

6000000 GHz
3000000 GHz

10.00

0.000

IFBW 70 kHz Stop 6 GHz [@3]

5.2500000 GHz
5.6000000 GHz
5. 8000000 GHz

1 Start 5 GHz IFBW 70 kHz stop 6 GHz [

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

Object D5GHzV2 - SN: 1128

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

Calibration date September 17, 2024

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

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

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

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

TSL tissue simulating llquid
ConvF  sensitivity in TSL / NORM x,v,z
N/A riol applicable or not measured

Calibration is Performed According to the Following Standards

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

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

Additional Documentation
» DASY System Handbook

Methods Applied and Interpretation of Parameters

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

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

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

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

Loss ensures low reflected power. No uncertainty reguired.

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

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

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

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

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

Certificate No: D5GHzV2-1128_Sep2d Page 2 of 11



D5GHzV2 - SN: 1128 September 17, 2024

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

DASY Version DASYSE Module SAR 16.4.0

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom

Distance Dipole Center - TSL i0mm with spacer

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

F 5250MHz +1MHz

raquency 5600MHz +1MHz

5800MHz +1MHz

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 35.4 £6% 4,49 mho/m +6%
Head TSL temperature change during test <0.5°C

SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 7.50 Wikg
SAR for nominal Head TSL parameters normalized 1o 1TW 75.0 Wikg £19.9% (k= 2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 2.18 Wikg
SAR for nominal Head TSL parameters f riormalized to 1W 21.6 Wikg +19.5% (k= 2)

Certificate No. DSGHzV2-1128_Sep24 Page 3ol 11



D5GHzV2 - SN: 1128

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

September 17, 2024

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

SAR for nominal Head TSL parameters

20 dBm input power

7.75 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

T7.5 Wikg £19.9% (k=2)

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

Condition

SAR for nominal Head TSL parameters

20 dBm input power

2.22 Wikg

SAR for nominal Head TSL parameters

normalized fo TW

22.2 Wrkg +19.5% (k= 2)

Head TSL parameters at 5600 MHz

The tollowing parameters and calculations were applied.

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

SAR result with Head TSL at 5600 MHz

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

SAR for nominal Head TSL parameters

20 dBm input power

235 Wikg

SAR for nominal Head TSL paramaters

normalized lo 1W

23.5 Wikg +19.5% (k=2)

Certificate No: DSGHzV2-1128_Sep24
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D5GHzV2 - SN: 1128

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Sepiember 17, 2024

Temperature Permittivity Conductivity
Nominal Head TSL parameters z20°C 353 5.27 mhafm
Measured Head TSL parameters (22.0 £02V°C 34.5 £6% 5.11 mha/m 6%
Head TSL temperature change during test <05°C
SAR resuit with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters

20 dBm input power

7.86 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.6 Wikg +19.9% (k=2)

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

Condition

SAR for nominal Head TSL parameters

20 dBm input power

2.25 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

225 Wikg +18.5% (k= 2)

Cerfificate Mo: D5GHzV2-1128 Sep24
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D5GHzV2 - SN: 1128

September 17, 2024

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Impedance 4850~6.310
Retrn Loss -23.7 dB
Antenna Parameters with Head TSL at 5250 MHz
Impedance 4740-38|0
Return Loss -26.5 dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance 5420-27i0
Return Loss -26.4 dB
Antenna Parameters with Head TSL at 5800 MHz
| Impedance 50.9 0-4.5]0
Reaturn Loss -26.58 dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1208 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 cannetted to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arms in order to improve match':ng when 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 ba applied to the dipole arms, because they might bend or the soldered

connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: DSGHzV2-1128_Sep24 Page 6 of 11



D5GHzV2 - SN: 1128

System Performance Check Report

September 17, 2024

Summary
Dipale Frogquency [MH2] TEL Paweet [dBm]
DSCHIVE - SN11 28 5200 HEL 2w
Exposure Conditions
Phantom Section, TS4  Test Distance [mm} - Band  Croup, WD Freguoncy [MHz], Channel Numbaer Coeversion Factor TSL Conductivity [5/m]  TEL Permimivity
Flat W, 0— 5204, 0 5,548 4,49 354
Hardware Setup
Phanthem Toh. Maoazured Daie Probé, Callbralion Dats DE, Calmestion Date
MER VRO Center HSL, JOJ4-09=17 EXinya - SNI1449, 2O034-05-03 DAEdip Snl 836, 2024-01-140
Scans Setup Measurement Results
Zoom Foan Zoom Scan
Crid Extents {mm] T2edlw 23 Bace Q02 8-05-17
Grd Seps [mm| Aladlinid prhAR g [W/Kg) V.50
Sensor Surface |mm] 1.4 PrSARY D [WKg] 216
Cradad Crid ¥y Pawead ey [0B) .oz
Grading Ratie 4 Power Scaling Disabied
MALA RiA Scaling Factar (48]
Luifate Detection All pafnis TEL Cofrection Pasitive | Negative
Scam Method Measured

lesbed] GAH. ||

0 dB = 25.8 W/Kg

Cerlificale No:

DEGHzV2-1128_5Sep24
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DsGHzV2 - SN: 1128

System Performance Check Report

September 17, 2024

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

Exposure Conditions

Phardom Section. TSL  Test Didtance [(mm] - Band  Group. UM Freguency IMHzl, Charnel Number Comversian Facior  TSL Comductivity [5/m]  TSL Permitthaty
Flay 10 LW, = 5250, 0 558 #4.53 54
Hardware Setup
Phantom TIL. Meavurnd Date Frobe, Calilsralian Date DAE Calipration Dats
MFP VE,O Center HSL. 2094-00-17 EX3DVE - SN7340, 2024-06-03 D&E4ip 5n1 836, 20340014
Scans Setup Measurement Results
Faom Scan Toom 3oan
Grig Extants [mm] 22 %22 w22 Date 2024-09-17
Grid Sippy fmmf Almsbx A pESAR g (W ikg) .75
Sensar Surfsce jmm) L4 ESARTOg [WiKgl 22
Craded Grid You Fowar Dirift fRE ~0.0%
Grading Saiis i Powir Sealing Disablod
MUARA LI Scallng Fatiar |d8]
Surface Detection Al paints T54 Corfmction Fosithe | Negative
Scam Method Mpasured

It piimled L8R 1]

DB = 31.3 W/Kn

Certificate No: D5GHzV2-1128_Sep24
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DEGHzV2 - SN: 1128

System Performance Check Report

September 17, 2024

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

Exposure Conditions

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

Ilpokiien SAH {0R]

0dBE = 35.5W/kg

Cartificate No: D5GHzV2-1128_Sep24
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DSGHzV2 - SN: 1128

System Performance Check Report

Septembier 17, 2024

Summary
Dipedn Frospuenoy |MHz| 5L Proweiet [dilm|
DECHEYE - SNT 128 SEO0 HSL 20

Exposure Conditions

Phaniom Section, TAL

Test (hntance [mm}  Band  Growp, DID

Frequency [MHzE Channel Mumber

Conversion Factor  TSL Conductivity [3/m}

TEL Perrmittivity

m W, 0— EEQO0, 0 508 810 14 5
Hardware Setup
Phartom L, Meavored Date Probe, Calibearion Date DAE, Calibration Dato
MFPVED Caviar H5L, 20040817 EXI0V4 - SM7T45, 2024-06-93 DAEHE SnlRIE, 2078-01-10
Scans Setup Measurement Results
Lo Scan Zoont Scan
Grld Excberts [mm] T w 2T xR Dase 2024-09-17
Grbd Seaps {mm] A 40wl g psSAR g [WikKa| 784
Senvor Surface frem| 1.4 AR VO Wi kgl 735
Geaded Grid Yed Poweer Diifl [d8] LiEi g
Crading Ratis |4 Fowar Scaling Disabled
RAATA A $caling Factor jd)
Surface Deleciinn Al palnty TSL Cofiection Poglthve | Negative
Scan Method Measwred

Irtiarjaladind BAR (uBy

0 di=35.6 Wikg

Cerlificate No; D5SGHzV2-1128_Sep24
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D5GHzY2 -

SN: 1128

Impedance Measurement Plot for Head TSL

September 17, 2024

511 Smith (R+[X] Scale 1.00

=1 5.200000 GHz 48.534 0 -5.299 |0
>2 5.250000 GHz 47.412 (-3.818
>3 5.600000 GHz 54.197 0-2.724
>4 5800000 GHz 50.937 0-4.530 j

o

10.00
>1 5200000 GHz -23.675 dB
3.001 53 5250000 GHz -26.501 dB
>3 5.600000 GHz -26:374.dB
0.00| -4 5800000 GHz -26.786 dB
=5.00
-10.00
-15.00
1
-20.00 v 3 3 4
-25.00 V V v
-30.00
-35.00
5.00 5.20 5.40 5.60 5.80 6.00
GHz

Certificate No: DEGHzV2-1128_Sep?24
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Conditions (f=5200 MHz)

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

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

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

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

condillon

SAR for nominal Head TSL parameters

normalized to 1TW

23.0 Wikg £ 19.9 % (k=2)

SAR result with SAM Head (Mouth)

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

SAR result with SAM Head (Neck)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1W

78.3 Wikg £ 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized 1o 1W

22.7 Wikg £ 19.9 % (k=2}

SAR result with SAM Head (Ear)

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

Condifion

SAR for nominal Head TSL parameters

normalized to 1W

50.5 Wikg + 20.3 % (k=2)

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

candition

SAR for nominal Head TSL parameters

normalized to 1W

17.3 Wikg £ 19.9 % (k=2)

' Additional assessments autside the current scope of SCS 0108

Certificate No; DEGHzV2-1128_Sep24




Appendix;: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

Phantom

SAM Head Phantom

For usage with cSAR3DV2-R/L

SAR result with SAM Head (Top)

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

Condition

SAR for nominal Head TSL parameters

normalized to AW

81.7 Wikg % 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameaters

normalized to 1W

23.4 Wikg £ 19.8 % (k=2)

SAR result with SAM Head (Mouth)

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

SAR for nominal Head TSL parameters normalized to TW 88.3 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters nomalized to 1W 25.4 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Neck)

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

SAR for nominal Head TSL parameters

normalized to 1W

78.8 Wikg * 20,3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized o 1W

22.4 Wikg % 19.9 % (k=2)

SAR result with SAM Head (Ear)

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

Condition

SAR for nominal Head TSL parameters

narmalized to 1W

56.1 Wikg £ 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normmalized to 1W

18.0 Wikg % 19.9 % (k=2)

A Addltonal assessments outside the curmant scope of SCS 0108

Cerlificate Mo: D5GHzV2-1128_Sep24




SPORTON LAB.

D5000V2, serial no. 1128 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>

D5000V2 — serial no. 1128

5250MHZ

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

09.17.2024
-26.501 47.412 -3.818
(Cal. Report)
09.16.2025
-26.046 1.717 49.875 2.463 -4.2034 -0.3854
(extended)
5600MHZ

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

09.17.2024
-26.374 54.197 -2.724
(Cal. Report)
09.16.2025
-27.942 5.945 53.078 -1.119 1.034 3.758
(extended)
5800MHZ

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

09.17.2024
-26.786 50.937 -4.530
(Cal. Report)
09.16.2025
-24.683 7.851 52.695 1.758 -4.5357 -0.0057
(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> - D5000V2, serial no. 1128 (Data of Measurement : 09.16.2025)
5000 MHz - Head

P 511 Log Mag 10.00de/ ref 0.000dE [F1]
>" . 2000000 G
. 2500000 GH
. 6000000 GHz -2
. 8000000 GHz -24.

10.00

0. 000

[1 Start 5 GHz IFBW 70 kHz Stop 6 GHz 4|

P 511 smith (R+jX) Scale 1.000U [F1 Del]

. 2000000 GHz
2500000 GHzZ
- 6000000 GHz
- 8000000 GHz

e

B

v

[1 start 5 GHz TFBW 70 kHz stop 6 GHz [0

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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The measuraments and the uncertainties with confidence probability are given on the lallowing pages and ars pari of the cartilicate.
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Accrediiod by the Swiss Accreditalion Service [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary

T5L Uissue simulating liquid
ConvF  sensitivity In TSL / NORM x.y,2
N/A, not applicable or not measurad

Calibration is Performed According to the Following Standards

S Schweizarischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Acereditation No.: SCS 0108

= IEC/IEEE 82209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Hate Of Human Exposure To
Radio Frequency Fieids From Hand-Held And Body-Worn Wireless Communication Devices - Parl 1528: Human Models,
Instrumentation And Procedures (Frequency Rangeof 4 MHz o 10 GHz)", October 2020,

= KDE 865664, "SAR Measurement Reguirements for 100 MHz to §GHz"

Additional Documentation
+ DASY System Handbook

Methods Applied and Interpretation of Parameters

* Measurement Condifions: Further details are available from the Validation Repart at the end of the certificate. All figures

stated in the certificate are valid at the frequency indicaled.

= Antenna Paramelers with TSL: The dipole is mounted with the spacer 10 position its feed point exactly below the center

marking of the flal phantom section, with the arms orianted parallél 1o the body axis.

* Fesd Pomt Impedance and Relurn Loss: These parameters are measurad with the dipole positionsd under the liguid filled
phantom. The impedance statad is transiormed from the measurement at the SMA connector to the feed point. The Return

Loss ensures low reflected power. No uncertainty reguirad.

= Electrival 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.

= 5AA normalized: SAR as measured, normalized to an input power of 1 W at the antenna connectaor.
« SAR for neminal TSL parameters: The measured TSL parameters are used 10 calculate the nominal SAR result.

The reported uncertainty of measurement is siated 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 95%.

Certilicate No; DSGHzV2-1006_0ct24 Page 2af 9



D5GEHzV2 - SN: 1006 Ciclober 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 Phantem

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 4mm, dz = 1.4mm Graded Ratio = 1.4 mm (Z direction)
5250MHz =1MHz

Frequency 5600MHz =1MHz
5800MHz £1MHz2

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 358 4.71 mho/m
Measured Head TSL parameters (22.0 =0.2)°C 36.2 +6% 4.64 mho/m +£6%
Head TSL temperature change during test =0.5"°C
SAR result with Head TSL at 5250 MHz

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

SAR flor nominal Head TSL parameters 20 dBm input powear 8.06 Wikg

SAR for nominal Head TSL parameters narmalized to 1W B0.6 Wikg £19.9% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Candition

SAR for nominal Head TSL parameters 20 dBm input power 2.28 Wikg

SAR lor nominal Head TSL parameters narmalized to 1W 22.8 Wikg =19.5% (k=2)

Certilicate No: DEGHzVZ-1006_0ct24 Paged ol



D5GHzV2 - SN: 1006

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

October 15, 2024

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.5 5.07 mhofm
Measured Head TSL parameters (22.0 0.2)"C 35.8 +6% 5.04 mho/m =6%
Head TSL temperature change during test «0.5°C
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL paramelers 20 dBm input power 8.34 Wikg

SAR lor nominal Head TSL paramaters

normalized to 1W

83.4 Wikg +19.9% (k=2)

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

Candition

SAR for nominal Head TSL parameters

20 dBm input power

2.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.7 Whg £19.5% (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters {22.0 £0.2)°C 35.6 6% 5.21 mho/m +6%
Head TSL temperature change during test =0.5°C |
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Candition

SAR for nominal Head TSL parameters

20 dBm inpul power

8.06 Wikg

SAR for nominal Head TSL parameters

narmalized to 1W

B0.5 Wikg +£18.8% (k=2)

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

Conditian

SAR for naminal Head TSL paramaters

20 dBm input power

2,27 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

227 Wikg £19.5% (k=2)

Cerilicate No: DSGHzV2-1006_0ci24
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D5GHzV2 - SN 1006 October 15, 2024

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

Impedance 53.00-59]0
Return Loss -23.8dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance 57.20-63i0

RBaturn Loss -21.0 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance 5550 +3.20
Return Loss -24.4 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.201 ns |

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

The dipele is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arma in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard. Mo excessive force must be applied to the dipole arms. because they might bend or the soldered
connections near the fsedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG

Certiticate No: DEGHzVE-1006_0Oct24 FPage 5ot 9



DEGHzV2 - SN: 1008

System Performance Check Beport

October 15, 2024

Summany
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D5GHzV2 - SN; 1006

System Performance Check Report

October 15, 2024

Summary
Cupoin Freguency (MM} T5E Porrer (fEm|
PECHEYE - 3Hi006 SE MSL a0

Exposure Conditions
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Flat 1a
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Hardware Setup
Fhankam TaL, Medduiiat Dite Prisbe, Calihieation Dabe DAE Calibration Dae
WAFF VA0 Centef HEL, FOM-10-1% EXIONVE - INT 349, 2024-08-0] DAESp Sn1836, MO24-D1-10
Scans Setup Measurement Results
Zoom Scan Zoam jan
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Grd St (| A0 s dhw 14 bR g W) B
Gesnor Surface fmm) .4 FESARTOg TW 'Ka| 23T
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Crading Ralio 1.4 Powil Sealing Ddsalbiled
LAY Mk Scalmég Pactot [d8]
Sutface Detection All points TSL Coarecrion Pokilive « Negalive
SCAl ML e Meatrog

0 = 26.2 W/Kg
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D5GHzV2 - SN: 1006

System Performance Check Report

Oclober 15, 2024

Summary
Cipode Traquency [MH TSk Peryr pdlBmt|
DEGHIVE = SH10006 S8R ML &kl

Exposure Conditions
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WFF VAL Center WL, J02d-10-15 EXIOVE - AN7 249, 10240804 DAEIR SnTETH, 2024-0i 11
Scans Setup Measurement Results
Zoom Scan Zapm San
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Sernod Suripes |mm| (¥ PRIAR GG W Kal a7
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Grading Ratla 1.4 Penarer Sealbing Crivabled
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36.5 Wikg
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D5GHzV2 - SN: 1006 October 15, 2024
Impedance Measurement Plot for Head TSL
511 Smith (R-+iX) Scale 1.00
=1 5.250000 GHz 52.962 (1-5.937 |0
=2 5600000 GHz 57.190 £1-6.325 j0
>3 5,800000 GHz 55.486 013.20% O
10.00
5.00 =] 2.250000 GHz -23.83]1 dg:
- =7 5600000 GH: -20.994 dB
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ﬂruu Ea Y ath . ¥ T ¥ .o =
-5.00
10,00
-15.00 3
-20.00 ~ v 6
-25.00
30,00
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5.20 5.40 5.60 5.80 6.00
GHz
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SPORTON LAB.

D5000V2, serial no. 1006 Extended Dipole Calibrations

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

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

<Justification of the extended calibration>

D5000V2 — serial no. 1006

5250MHZ

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

10.15.2024
-23.831 52.962 -5.937
(Cal. Report)
10.14.2025
-19.925 16.39% 57.307 4.345 -9.5184 -3.5814
(extended)
5600MHZ

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

10.15.2024
-20.994 57.190 -6.325
(Cal. Report)
10.14.2025
-18.983 9.579% 55.998 -1.192 -6.4629 -0.1379
(extended)
5800MHZ

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

10.15.2024
-24.405 55.486 3.209
(Cal. Report)
10.14.2025
-22.094 9.469% 55.421 -0.065 6.6866 3.4776
(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> - D5000V2, serial no. 1006 (Data of Measurement : 10.14.2025)
5000 MHz - Head

Pi@l 511 Log Mag 10.00ds/ Ref 0.000ds [F1]

1 5.2500000 G
2 5.6000000 @
=3

5. 8000000

0.000

[1 start 5 GHz IFBW 70 kHz Stop 6 GHz [@0

511 smith (R+jx) sScale 1.000U [F1 Del]

5.2500000 GHz
5. 6000000 GHz
5. 8000000 GHz

[1 start 5 GHz IFBW 70 kHz Stop 6 GHz [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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z Certificate No: DAE4-1694_Oct25
aoyuan City

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BO - SN: 1694

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

Calibration date October 15, 2025

‘This calibration certificate documents the traceability to national standards, which realize the physical units ‘of measurements (51},
Thi measirements and the uncertainties with confidence probability are given on the fellowing pages and are part of the cartificate,

Alf calibratlons have besn canducted in the closed laboratary facility: enviranment lemperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE cntical tor calibration)

Primary Standards D Cal Date (Certificate Na.) Scheduled Calibration

Keithley Multimeter Type 2001 SM: 0810274 15-ALg-25 (No:43873) Fug-26

Secondary Standards 0 # Check Date {in house] Scheduled Check

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

Calibrator Box V2.1 SE UMS 005 AA 1002 23-Jan-25 (in house check) In house gheck: Jan-2G
Namie Function Sigrature

Calibraled by Tirmo Rott Laboratory Technickan

Tl
Approved by Sven Kithn Technical Manager \ ) ’
\ ‘\] \E i ‘L,M@u..(

Issued: October 15, 2025

This calibration certificats shall not be raproduced except In full withoul written approval of the laboratory
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Calibration Laboratory of Sy,

: S Schwelzerischer Kalibrierdienst
Schmid & Partner m\‘"‘"’ -l'i Service suisse d'étalonnage
Engineering AG e Servizio svizzero dl taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland %, N o Swiss Calibration Service
" A
Accredited by the Swiss Accreditalion Sarvice (SAS) Accraditation 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.

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

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

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

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

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

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

s |nput Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

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

s 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: DAE4-1694_0ct25 Page 20l 5



DC Voltage Measurement
AID - Converter Resolution nominal

High Range: 1LEB = IS ITATE full range = -100.. +300 mV
Low Range: 1LSE = BinV, full range= -1....... +3m\V
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 405.390 + 0.02% (k=2) | 405.075 + 0.02% (k=2) | 405.358 + 0.02% (k=2)
Low Range 3.00944 + 1.50% (k=2) | 3.99570 + 1.50% (k=2) | 4.01832 £ 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 101.5%¢ 1"

Cedificate No: DAE4-1694 0125 Fage 3of5



Appendix (Additional assessments outside the scope of SCS0108)

1, DC Voltage Linearity

High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199904 96 -1.23 -0.00
Channel X + Input 2000329 1.10 0.0
Channel X - Input -20001.02 1.84 0.0
Channel Y + Input 199996.34 0.11 0.00
Channel Y + Input 18988.72 -2.55 -0.01
Channel ¥ - Input -20004.00 -1.09 0.01
Channel 2 + Input 198895 57 -1.04 -0.00
Channel 2 + Input 20001.57 -0.70 -0.00
Channel 2 - Input -20002.60 0.36 -0.00
Low Range Reading (V) Difference (uV) Error (%)
Channel X +Input 2000.67 0.18 0.01
Channel X +Input 201.25 0.48 0.24
Channel X - Input -188.00 0.94 -0.47
Channel Y + Input 200067 0.04 0.00
Channel Y + Input 200.14 -0.65 -0.32
Channel Y - Input -10958 89 -0.92 0.46
Channel Z + Input 2000.58 -0.07 -0.00
Channel £ + Input 200.48 -0.25 -0.12
Channel Z - Input 188 42 -0.38 D8
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measunng time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)

Channel X 200 -10.32 -12.23

-200 14.15 12.57
Channel Y 200 031 -0.37

- 200 -1.78 -2.08
Channel Z 200 012 -0.29

=200 -0.85 -1.05

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

Input Voltage (mV) | Channel X (uV} | Channel Y (uV) Channel Z (uV)
Channel X 200 - 2.77 -1.97
Channel ¥ 200 880 - 551
Channel £ 200 B.94 4.72 -
Ceftificate No: DAE4-1884_Cic125 Paged 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 16011 15267
Channel Y 15690 14410
Channel Z 16121 14273

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

Input TOMQ
Average (uV) min. Offset (pV) | max. Offset (uV) . ?:;_;ation
Channel X 1.50 0.14 2.27 0.35
Channel Y -0 45 -1.98 1.07 0.34
Channel 2 -0.00 -1.59 1.13 0.35
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <254
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VOC)
Supply (+ Vce) +7.9
Supply (- Vee) 7.8
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vce) +0.01 +A +14
Supply {- Vcc) -0.01 -8 -9

Cerificate Mo: DAE4-16894_0ct25
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CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BO - SN: 699

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

Calibration date: February 13, 2028

This calibration centificate documents the traceability to natlonal standards, which reslize the physical units of measurements (S1),
The measurements and the uncertainties with confidence probability are gven an the following pages and are part of the cedificate

All cafibrations have bean conducted |n the closed laboratory facility. environment temparature (22 + 3)°C and humidity < 70%

Calipration Equipment used (M&TE critical for calibration)

Primary Standards | 10# Cal Date (Certificate No.) Seheduled Calibration
Kelthley Multimeter Type 2001 | SM: 0810278 15-Aug-25 (NMo:43873) Aug-26
Secondary Standards | 10 # Check Date (In house) Scheduled Check
Auto DAE Calibration Unit SE UWS 053 A4 1001 23-Jan-26 (in house check) In house check: Jan-27
Calibrator Box V2.1 SE UMS 008 AA 1002  23-dan-26 (in house check) In house check: Jan-27
Mame Function Signature

Calibrated by: Adrian Gehring Laboratory Tedhni;ian E_ =
Approved by! Svan Kihn Technical Managar ‘V %"
L¥: —
__.,.,-;-'_""'_'_

|ssued: February 13, 2026

This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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Zeughausstrasse 43, 8004 Zurich, Switzerland T aNG Swiss Calibration Service
teli by
Accradited 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

DAE data acquisition electronics

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

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

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

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

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

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

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

e AD Converter 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.

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

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

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

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

Cerificate No: DAE4-699_Feb2t Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = B.1uV, fullrange = -100...+300 mV
Low Range: 1LSB = BinV, full range= -1....... +3mvy
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404,780 = 0.02% (k=2) | 403410+ 0.02% (k=2) | 404.576 + 0.02% (k=2}
Low Range 3.93354 £ 1.50% (k=2) | 3.95127 +1.50% (k=2} | 3.97689 + 1.50% (k=2}
Connector Angle
Connector Angle to be used in DASY system 17152119

Certificate No: DAE4-699_Feb26 Page 3of 5



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

High Range Reading (uV) Difference (V) Error (%)
Channel X + Input 199995.30 -0.31 -0.00
Channel X + Input 2000217 -0.43 -0.00
Channel X - input -19888.37 380 -0.02
Channel Y + Input 199996.48 0.68 0.00
Channel Y + Input 20000.78 -1.85 -0.01
Channel ¥ - Input -20005.47 -3.23 0.02
Channel Z + Input 198995.87 0.13 0.00
Channel £ + Input 20000.08 -2.57 -0.01
Channel Z - Input -20001.49 0.78 -0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.21 0.1 0.01
Channel X + Input 201.80 0.56 0.28
Channel X - Input -167.99 0.44 -0.22
Channel ¥ + Input 2002.02 1.10 0.05
Channel Y + Input 200.29 -0.83 -0.41
Channel Y - Input -189.47 -0.87 0.44
Channel Z + Input 200117 0:15 0.01
Channel Z + Input 200.80 -0.21 -0.11
Channel 2 - Input -198.00 -0.38 0.18
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 -1.66 -2.85

- 200 3.68 3.02
Channel Y 200 23.38 2320

--200 -24.68 -25.34
Channel Z 200 820 8.0e

- 200 -8.68 -8.33

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

Input Voltage (mV) | Channel X (V) | Channel Y (uV) Channel Z (pV)
Channel X 200 -2.01 -1.80
Channe! Y 200 754 -1.08
Channel 2 200 3.89 7.42

Carlificate No; DAE4-699_Feb26
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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 16318
Channel Y 16432 16440
Channel Z 16307 17302

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

Input 10ME
Average (uV) | min. Offset (uV) | max. Offset (uv) | St [{’:::-““““
Channel X 0.80 -0.28 1.74 0.42
Channel ¥ -0.67 -1.76 0.54 0.47
Channel Z -0.11 -0.82 0.82 0.35
6. Input Offset Current
MNominal Input circuitry offset current on all channels <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MChm)
Channel X 200 200
Channel ¥ 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical vaiues for information)
Typical values Alarm Level (VDC)
Supply {+ Vcc) +7.9
Supply (- Vec) -6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +8 +14
Supply (- Vee) 0.1 -8 -8

Certificate Mo: DAE4-699_Feb2é
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Certificate No: DAE3-577_Mar26

CALIBRATION CERTIFICATE

Object DAE3 - SD 000 D03 AA - SN: 577

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

Calibration date: March 13, 2026

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 15-Aug-25 (N0:43873) Aug-26
Secondary Standards 1D # Check Date (in house) Scheduled Check
Auto DAE Calibration Unit SE UWS 053 AA 1001 23-Jan-26 (in house check) In house check: Jan-27
Calibrator Box V2.1 SE UMS 006 AA 1002 23-Jan-26 (in house check) In house check: Jan-27

Name Function Signature
Calibrated by: Adrian Gehring Laboratory Technician /{( ;

—

Appraved by: Sven Kihn Technical Manager

Issued: March 13, 2026

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

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

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

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

o 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: DAE3-577_Mar26 Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.594 + 0.02% (k=2) | 403.579 + 0.02% (k=2) | 403.883 + 0.02% (k=2)
Low Range 3.92875 £ 1.50% (k=2) | 3.94327 + 1.50% (k=2) | 3.96211 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 181.5°+1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (V) Error (%)
Channel X + Input 199998.73 -0.88 -0.00
Channel X + Input 20007.99 2.82 0.01
Channel X - Input -19996.12 3.68 -0.02
Channel Y + Input 199997.57 -1.72 -0.00
Channel Y + Input 20007.54 2.40 0.01
Channel Y - Input -20000.80 -0.90 0.00
Channel Z + Input 199996.25 -3.13 -0.00
Channel Z + Input 20007.25 218 0.01
Channel Z - Input -19999.31 0.65 -0.00
Low Range Reading (nV) Difference (pnV) Error (%)
Channel X + Input 2004.79 1.16 0.06
Channel X + Input 204.92 1.1 0.55
Channel X - Input -194.93 1.02 -0.52
Channel Y + Input 2004 .46 0.91 0.05
Channel Y + Input 203.53 -0.16 -0.08
Channel Y - Input -196.56 -0.48 0.23
Channel Z + Input 2003.59 0.07 0.00
Channel Z + Input 203.31 -0.41 -0.20
Channel Z - Input -196.88 -0.83 0.42
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (nV)

Channel X 200 -1.22 -3.75

- 200 5.26 3.48
Channel Y 200 -13.64 -14.09

- 200 12.82 12.95
Channel Z 200 3.13 3.18

- 200 -5.09 -5.38

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

Input Voltage (mV)

Channel X (nV)

Channel Y (nV)

Channel Z (nV)

Channel X 200 - -0.79 -3.05
Channel Y 200 8.18 - 0.74
Channel Z 200 5.96 5.47 -
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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

16123 15210
Channel Y 16101 16475
Channel Z 16089 12697

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

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) S, I:():\\,f;ation
Channel X 1.03 0.38 1.65 0.28
Channel Y -0.09 -1.15 1.83 0.47
Channel Z -0.86 -1.78 0.16 0.33
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vcc) -7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA)

Stand by (mA)

Transmitting (mA)

Supply (+ Vce)

+0.01

+6

+14

Supply (- Vcc)

-0.01

-8

-9
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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.

« Conneclor 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,

« 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.

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

« AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding fo zero input voltage

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

« 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.
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DC Voltage Measurement
AD - Converter Resolution nominal

High Range: 1LSB = .1V, full range = <100 +300 mV/
Low Range: 1LSB = BInV., full range = -1..... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404,321+ 0.02% (k=2) | 404.646 + 0.02% (k=2) | 404 767 £ 0.02% (k=2)
Low Range 3.97779 + 1.50% (k=2) | 4.00049 + 1,50% (k=2) | 4.00203 + 1.50% (k=2)
Connector Angle

Connector Angle to be used in DASY system

250%41°
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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 200036.38 0.98 0.00
Channel X + Input 20003.92 -0.30 -0.00
Channel X - Input -20007.80 1.42 -0.01
Channel Y + Input 200036.83 0,98 0.00
Channel Y + Input 20002.15 -1.91 -0.01
Channel Y - Input -20010.44 -1.07 0.01
Channel 2 + Input 200034.41 -1.10 -0.00
Channel £ + Input 20000.86 -319 -0.02
Channel Z - Input -20010.55 -1.24 0.m
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 1987.79 -1.08 -0.05
Channel X + Input 198.65 -0.28 -0.14
Channel X - Input -201.46 072 0.36
Channel ¥ + Input 1988.29 -0.61 -0.03
Channel Y + Input 198.07 -0.76 -0.38
Channel Y - Input -201.85 -0.95 047
Channel 2 + Input 189801 0.20 0.01
Channel £ + Input 197.40 -1.58 -0.80
Channel 2 - Input -201.22 -0.28 0.14
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Commaon mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 9.02 7.98
- 200 721 -9.05
Channel Y 200 11.42 11.05
- 200 -13.56 -14.03
Channel 2 200 -28.77 -26.80
- 200 26.22 26.45
3. Channel separation
DASY measurement parameters: Auto Zero Time. 3 sec, Measuring time: 3 sec
Input Voitage (mV) | Channel X (uV) | Channel ¥ {uV) Channel Z (uV)
Channel X 200 - 3.40 =274
Channel Y 200 6.683 - 5.10
Channel £ 200 812 4,78 -
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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 16306 16712
Channel ¥ 16873 15267
Channel 2 16187 15419
5. Input Offset Measurement
DASY measurement parameters. Auto Zero Time: 3 sec, Measuring time: 3 sec
Input 10Mg
Average (V) | min. Offset (V) | max. Offset (uv) | ' ?:;;““““
Channel X 0.44 -0.52 2.289 D49
Channel Y -0.82 -1.88 0.48 0.38
Channel Z -0.04 -1.29 1.33 0.29
6. Input Offset Current
Nominal 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 information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vee) 7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vee) +0.01 +6 +14

Supply (- Vec) -0.01 -8 -9
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