Calibration Laboratory of \\1:__{;;,

E, % S Schweizerischer Kalibrierdienst
Schmid & Partner — C Service suisse d'étalonnage
Engineering AG v Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NS S swiss Calibration Service
Accredited by the Swiss Accreditation Servige (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

Calibration procedurefs)

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {S).
The measurements 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 dlosed laboratory facility: envirenmant temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical far calibration)

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

Power sensor NRP-Zg1 SM: 103244 08-Apr-21 (No. 217-03281) Apr-22

Power sensor NRP-291 SN: 103245 09-Apr-21 (No. 217-03292) Apr-22

Reference 20 dB Atteruator SM: BH9304 (20k) 08-Apr-21 {No. 217-03343) Apr-22

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

Reference Probe EX30v4 SMN: 7349 28-Dec-20 (No. EX3-7348 Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Mov-21

Secondary Standards D # Check Date (in house) Scheduled Check
Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84814, SN: Usarzezyas 07-Oct-15 (in house check Dct-20) In house check: Oct-22
Power sensor HP 84814 SN: MY41092317 07-0ct-15 (in house check Oct-20) In house check: Oct-22
RF generator RAS SMT-08 SN: 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22
Metwork Analyzer Agilent EB3584 | SN: Us41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Calibrated by:

Approved by:

Issued: August 25, 2021

This calibration certificate shall not be reproduced axcept in full without wrilten approval of the laboratory,
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Calibration Laboratory of *Q};__“éif;

Schmid & Partner i‘iﬁ‘é
Engineering AG gl
Zeughausstrasse 43, 8004 Zurich, Switzeriand "/’F/“‘,-_T-_‘;\\f

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

Glossary:

TSL tissue simulating liquid

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

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

® Antenna Parameters with TSL: The source is mounted

center marking of the flat phantom.

in a touch configuration below the

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low

reflected power. No uncertainty required.

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

connector,

« SAR for nominal TSL parameters: The measured TSL

nominal SAR result.

parameters are used to calculate the

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

probability of approximately 95%.

the standard uncertainty of measurement
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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 Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

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 (220 02)°C 370+6% 1.87 mho/m + 6 %

Head TSL temperature change during test <05°C - e
SAR result with Head TSL

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

SAR measured 250 mW input power 13.9 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

54.2 Wikg * 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.43 Wikg

SAR for nominal Head TSL parameters

normalized to 1TW

25.3 Wikg £ 16.5 % (k=2)

Certificate No: D2450V2-736_Aug21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 8530+36j0

Return Loss -243dB

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 feedpoint can be measured.

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D2450V2-736_Aug21 Page 4 of 6




DASYS5 Validation Report for Head TSL

Date: 17.08.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:736

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; ¢ = 1.87 S/m; &= 37.9; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 28.12.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
 Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 118.4 V/m: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.43 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.3%

Maximum value of SAR (measured) = 22.8 W/kg

-4.40
-8.80
-13.20

-17.60

-22.00

0dB =22.8 W/kg=13.58 dBW/kg

Certificate No: D2450V2-736_Aug21 Page 5of 6



Impedance Measurement Plot for Head TSL
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SFORTON 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 (ohm)
08.17.2021
-24.297 55.295 3.6377
(Cal. Report)
08.16.2022
-28.761 18.37 51.401 -3.894 3.556 -0.0817
(extended)
08.15.2023
-28.483 17.23 51.239 -4.056 3.496 -0.1417
(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



SFORTON LAB.

<Dipole Verification Data> - D2450 V2, serial no. 736 (Data of Measurement : 08.16.2022)
2450 MHz - Head

11 Log Mag 10.00dE/ Ref 0.000dE [F1]

=1 2.4500000 GHz -28.761 dB

~40.00

[1 'start 2.25 GHz

Stop 2.65 GHz [

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

»>1  2.4500000 GHz 51.401 @ 3.5560 @ 23300 pH

[1 start 2.25 GHz

IFBW 70 kHz

Stop 2.65 GHz [

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



SFORTON LAB.

<Dipole Verification Data> - D2450V2, serial no. 736 (Data of Measurement : 08.15.2023)
D2450V2 MHz - Head

=1

1 Start 2,25 GHz IFBW 70 kHz stop 2.65 G-z @
 —

1 Start 2.25 GHe IFEW 70 kHz Stop 2,65 GHz I8

Coot |
R

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



Calibration Laboratory of

! Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland

Swias Calibration Service

Accredited by the Swiss Accreditalion Service [SAS)
The Swiss Accredilation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Aceraditation No.: SCS 0108

Client  Sporton
CALIBRATION CERTIFICATE

Certificate No: D2450V2:929_Nov22/2

Replacement of No: D2450V2-929_Nov22

Obiject D2450V2 - SN:929

Callbration procedure(s)

QA CAL-05.v11
‘Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date November 21, 2022

This galibration cenilicale documants the traceabilily to national standards. which realize the phiysical units of measuraments (S1).
The mezsutemants and the uncertainlias with confidence probability are given dan Ihe following pages and ara par of the carificate.

Calibration Eguipment used [M&TE crilical for calibration)

Al calibrations have been condugted in the closed laboratory facility. environment temperature (22 « 3)°C and humidity < 70%,

Primary Standards 1T # Cal Date (Cerfificate No.) Schaduled Calibration
Powsar metar NRP SN 147 TE D4-Apr-22 (No. 217-03525/03524) Apr-23

Powar sensor NRP-Z291 SM: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z01 SMN: 103245 O4-Apr-22 (Mo, 217-03528) Api-23

Relerence 20 4B Attenuator SN: BHEE24 (20k) Qd=Apr-22 (Mo, 217-03527) Apr-23

Type-M mismatch combination S 310982 F 06327 04-Apr-22 (Mo, 217-03528) Apr-23

Reference Probe EX30V4 S 7349 3-Dec-21 (No, EX3-7348_Decd1) Dec-22

DAE4 SNL&01 31-Aug-22 (No. DAE4-601_Aug22) Aug-23

Secondary Standards 1D # Check Date (in housa) Scheduled Chack

Powear meter E44128

Power sensor HP 84814

Power sensor HP 84814

RF genermtor R&S SMT-06
Metwork Analyzer Aglient EB3584A

Calibrated by:

Approved by:

SM: GB39512475
SM: LIS372e27as
SN: MY41083315
SN 100972

SN LUS41080477

Narmne
Jieton Kastrati

Sven Kilhn

30-0ct-14 {in house check OGt-22)
07-0et=15 {in house check Oct-22)
07-Cei-15 {in house check Oct-22)
15-Jun-15 (in house check Oct-22)
31-Mar<14 (in house check Oct-22)

Funclion

abaratory Technician

Tachnlcal Manager

This calibration certificate shall not be reprodisad except in full without written appreval of the laboratory

—t-lee
& =

In house chack: Oct-24
|n house check: Oot-24
In house check: Oci-24
In house check: Oct-24
In house check: Dcl-24

Signature

issued: January 13, 2023

Certificate No: D2450V2-928_Nov22/2
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Calibration Laboratory of S,

v S %, 3 Schweizerischer Kalibrierdienst
Schmid & Partner iﬁ% ¢ Service suisse détalonnage
Enginae ring AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland f/,j'r:“;? S’ swiss Calibration Service
Aty
Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is oni of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D2450V2-929_Nov22/2 Page2ol7



Measurement Conditions

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

BASY Version DASYS2 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

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 (22.0x0.2) °C 3B4+6% 1.87 mho/m £6 %

Head TSL temperature change during test <0.5°C s e
SAR result with Head TSL

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

SAR measured 250 mW input power 13.4 Wrkg

SAR for nominal Head TSL parameters

normalized to TW

52.4 W/kg = 17.0 % (k=2)

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

condifion

SAR measured

250 mW input power

6.25 Wrkg

SAR for nominal Head TSL parameters

normalized to 1W

24.7 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-929_Nov22/2
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5290 +47iQ

Return Loss -255dB

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 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, smali 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: D2450V2-929_Nov22/2 Page 4 of 7



DASY5 Validation Report for Head TSL

Date: 21.11.2022
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:929

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.87 8/m; & = 38.4; p= 1000 i\tg;l’m3
Phantom section: Flat Section

Measurement Standard: DASY3S (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SINT349; ConvE(7.96, 7.96, 7.96) @ 2450 MHz: Calibrated: 31.12.202]
« Sensor-Surface: L.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 31.08.2022
+ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial; 1001
o DASYS52352.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=3mm, dy=3mm, dz=5mm

Reference Value = 115.9 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.1 Wikg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.25 W/kg

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

Ratio of SAR at M2 1o SAR st M| =51.5%

Maximum value of SAR (measured) =21.8 W/kg

dB
0

-3.80
-7.60
-11.40

-15.20

-19.00

(0dB=21.8 W/kg = 13.38 dBW/kg

Cerificale No: D2450V2-820_Nov22/2 Page Sof 7



Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head*

Evaluation Condition

Phantom

SAM Head Phantom

For usage with cSAR3DV2-R/L

SAR result with SAM Head (Top = C0)

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

Condition

SAR for nominal Head TSL parameters

normalized fo 1W

55.9 Wikg + 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

26.2 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1W

" 57.0 W/kg = 17.5 % (k=2)

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

condition

SAR for nominat Head TSL parameters

normalized to 1W

27.5 W/ikg = 16.9 % (k=2)

SAR result with SAM Head (Neck = HO)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1W

53.7 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

25.1 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

SAR averaged over 1 ecm?® (i g) of Head TSL.

Condition

SAR for nominal Head TSL parameters

normalized to 1W

34.4 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

17.5 Wikg = 16.9 % (k=2)

! Additional assessments outside the current scope of SCS 0108

Certificate No: D2450V2-928_Nov22/2
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SPOARTON LAB.

D2450V2, serial no. 929 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. 929

2450MHZ

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

11.21.2022
-25.5 52.9 4.7
(Cal. Report)
11.20.2023
-25.9 1.57 52.3 -0.6 4.8 0.1
(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



SPOARTON LAB.

<Dipole Verification Data> - D2450 V2, serial no. 929 (Data of Measurement : 11.20.2023)
2450MHz - Head

P 511 Log Mag 10.00ds/

>1  2.4500000 GH

0.000

1 Start 2.25 GHz IFBW 70 kHz Stop 2.65 GH: [P

P S11 smith (R+jx) Scale 1.000u [F1 Del]

>1  2.4500000 GHz 52.347 0 4. 0 309:36 pH

1 Start 2.25 GHz IFBW 70 kHz stop 2.65 GHz [N
—

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



Calib ration Laboratory of ,ﬁﬁ‘“@"’@ S Schweizerischer Kalibrierdienst
Schmid & Partner Sﬁé Service suisse d'étalonnage
Eng ineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland -gm@ Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Client %;spﬁmh Certificate No. D5GHzV2-1006_ | May23
Taoyuan City
CALIBRATION CERTIFICATE
Object D5GHzV2 - SN:1006
Calibration procedure(s) QA CAL-22.vT' __ —— : e
‘Calibration Procedure for SAR Validation Sources between 3-10 GHz
Calibration date: May 25, 2023

This calibration ceriificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probahility are given on the fallowing pages and are part of the certificate.

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

Calibration Equipment used (MATE eritical for calibration)

Primary Standards 10 # Cal Date (Certificale No.) Soheduled Calibration

Power meter NRP2 SM: 104778 I0-Mar-23 (No. 217-03804/03805) Mar-24

Power sensor NRP-291 SM: 103244 30-Mar-23 (Mo. 217-03804) Mar-24

Power sensor NRP-Z291 S 103245 I0-Mar-23 (Mo, 217-03805) Mar-24

Reference 20 dB Altenuator SN; BHE394 (20k) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismatch combination SN: 310982 /08327  30-Mar-23 (Ne. 217-03810) Mar-24

Reference Probe EX3DV4 SN: 3503 07-Mar-23 (Mo, EX3-3503_Mar23) Mar-24

DAE4 SN 601 19-Dec-22 (Mo. DAE4-601_Dec2?) Dec-23

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

Power meter E44198 SM: GB38512475 30-0ct-14 {in house check Oct-22) In house check: Oct-24

Power sensor HP 84814 SM: US3T292783 07-0¢t-15 {in house check Oct-22) In house check: Oct-24

Power sensor HP 84814 SM; MY41083315 07-0ct-15 (in house check Oct-22) In house check: Oct-24

RF generator RES SMT-08 SM: 100972 15-Jun-15 {in house check Oct-22) Im house check: Oct-24

MNebwork Analyzer Agilent ES358A | SN US410B0477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
MName Function Signatur

Calibrated by: Kredimir Franjié Laboratory Technician '

Approved by, Sven Kilhn Technical Manager S (_(—-

Issued: May 25, 2023

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of \\i\:':,;r

: & .\ﬁ__;/:., S  Schweizerischer Kalibrierdienst
Schmid & Partner i‘%ﬁ c Service suisse d'étalonnage
Enginaering AG L Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ":4,;/'_“\\&3' S  Swiss Calibration Sarvice
Tefyal il
Accredited by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

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

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

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

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

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

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

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

DASY system configuration, as far as not given on page 1.
DASY Version DASY52 Vv52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4.0 mm, dz =1.4 mm Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz * 1 MHz
5600 MHz + 1 MHz
5750 MHz + 1 MHz
5850 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 348+6% 4.60 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - o
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.18 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

81.2 W/kg £19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.34 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0+0.2)°C 346+6% 4.97 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 measured 100 mW input power 8.52 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

84.7 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.44 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.2 Wikg * 19.5 % (k=2)
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 344+6% 5.08 mho/m £ 6 %
Head TSL temperature change during test <0.5°C -—-- -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.15 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

80.9 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.31 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

22.9 Wikg * 19.5 % (k=2)

Head TSL parameters at 5850 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.2 5.32 mho/m
Measured Head TSL parameters (22.0x0.2)°C 342+6% 5.15 mho/m £ 6 %
Head TSL temperature change during test <05°C - —-
SAR result with Head TSL at 5850 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.24 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

81.8 Wikg * 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.34 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 Wikg +19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 544Q-75jQ

Return Loss -21.6dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 57.1Q-7.3jQ

Return Loss -20.5dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 501Q+4.1jQ

Return Loss -20.8dB

Antenna Parameters with Head TSL at 5850 MHz

Impedance, transformed to feed point 5270 +0.8j0

Return Loss -31.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.200 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 25.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1006

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz, Frequency: 5850 MHz

Medium parameters used: f = 5250 MHz; ¢ = 4.6 S/m; & = 34.8; p = 1000 kg/m?

Medium parameters used: f = 5600 MHz; 6 = 4.97 S/m; & = 34.6; p = 1000 kg/m?®

Medium parameters used: f = 5750 MHz; 6 = 5.08 S/m; & = 34.4; p = 1000 kg/m?

Medium parameters used: f = 5850 MHz; 6 = 5.15 S/m; & = 34.2; p = 1000 kg/m?

Phantom section: Flat Section

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

DASY52 Configuration:

¢ Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz, ConvF(4.99, 4.99, 4.99) @ 5850 MHz; Calibrated:
07.03.2023

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

e Electronics: DAE4 Sn601; Calibrated: 19.12.2022

» Phantom: Flat Phantom 5.0 (front); Type: QDO00P50AA; Serial: 1001
 DASY5252.10.4(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: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.81 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 8.18 W/kg; SAR(10 g) = 2.34 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =71.2%

Maximum value of SAR (measured) = 18.5 W/kg

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 = 75.46 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 8.52 W/kg; SAR(10 g) = 2.44 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.6%

Maximum value of SAR (measured) = 19.8 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.42 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) = 8.15 W/kg; SAR(10 g) = 2.31 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 19.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5850 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=1.4mm
Reference Value = 73.29 V/m; Power Drift = .06 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(I g) = 8.24 W/kg; SAR(10 g) = 2.34 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 20.0 W/kg

-7.60
-15.20
-22.80

-30.40

-38.00

0dB =20.0 Wkg = 13.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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Swiss Calibration Service

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

Sporton

Accreditation No.: SCS 0108

Client

Centificate No: DSGHzV2-1128_Feb23

[CALIBRATION CERTIFICATE

Object

D5GHzV2 - SN:1128

Calibration procedure(s)

QA CAL-22.v7
Calibration Procedure for SAR Uﬂlidati_an- Sources between 3-10 GHz

Calibration date:

February 22, 2023
This calibration certificate documents the traceahility to national standards, which realize the physical units of measurements (SI)
The measurements and the uncerlainties with confidence probability are given on the following pages and are part of the certificate.

All calibrafions 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
Power meter NRP SN: 104778 04-Apr-22 (No. 21 T-03525/03524) Apr-23

Power sensor NRP-Z91 SM: 103244 04-Apr-22 (No. 217-03524) Apr-23

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

Reference 20 dB Attenuator ShN: BHE394 (20k) 04-Apr-22 (Mo, 217-03527) Apr-23

Type-N mismatch combination SN: 3108982 / 068327 04-Apr-22 (No. 217-03528) Apr-23

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

DAE4 SM: 601 189-Dec-22 (Mo. DAE4-801_Dec22) Dec-23

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power meter E44198 S5N: GB39512475 30-Oct-14 {in house check Oct-22) In house check: Oct-24
Power sensor HP B4814 SM; US3T292783 07-0ct-15 (in house check Oct-22) In house check: Oct-24
Power sensor HP 84814 SN MY41093315 07-0ct-15 (in house check Oct-22) In house check: Oct-24
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-22) In house check: Oct-24
MNetwork Analyzer Agilent EB3584 | SM: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24

MName Functicn Signature.

Calibrated by: Patlo Pina Laboratory Technician 2 =
Approved by: Niels Kuster Quality Managear

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

.

lssued: February 23, ~2U23
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Calibration Laboratory of N,

: P ) S Schweizerischer Kalibrierdienst
Schr‘nfci & Partner % c Service suisse d'étalonnage
Engmeenng AG o~ Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘:'4,4’:"'?:\:‘\3‘3 S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

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

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

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

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

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

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

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz

Frequency 5800 MHz + 1 MHz

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

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters {(22.0x02)°C 36.1+6% 4.60 mho/m £ 6 %
Head TSL temperature change during test =05°C — =
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.66 Wikg

SAR for nominal Head TSL parameters normalized to TW 76.6 Wikg * 19.9 % (k=2)

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

SAR measured 100 mW input power 2.19 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.9 Wikg £ 19.5 % (k=2)

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

Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 353 5.27 mho/m
Measured Head TSL parameters (22.0x02)°C 3566 % 5.21 mho/m £ 6 %
Head TSL temperature change during test =05°C —— e
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 7.86 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.7 Wikg £ 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.22 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.2 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 487 01-79j02

Return Loss -21.9dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 4040 -3.9j0

Return Loss -2B.0dB

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 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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DASYS5 Validation Report for Head TSL

Date: 22.02.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1128

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 5800 MHz
Medium parameters used: f= 5200 MHz; 6 = 4.6 S/m; & = 36.1; p = 1000 kg/m?
Medium parameters used: f= 5800 MHz; o = 5.21 S/m; &= 35.6: p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.01, 5.01, 5.01) (@ 5800
MHz; Calibrated: (08.03.2022

* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 19.12.2022

+ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.52 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 26.8 W/kg

SAR(1 g) = 7.66 W/kg; SAR(10 g) = 2.19 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 69.7%

Maximum value of SAR (measured) = 18.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.57 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.0 W/kg

SAR(1 g) = 7.86 W/kg; SAR(10 g) = 2.22 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR (measured) = 19.6 Wikg
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0 dB =19.6 W/kg = 12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head!

Evaluation Conditions (f=5200 MHz)

Phantom

SAM Head Phantomn

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 1W

81.1 Wikg + 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

23.3 Wikg £ 19.9 % (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 1W

84.9 Wikg * 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

24.5 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 1TW

81.0 Wikg + 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

23.1 Wikg % 19.9 % (k=2)

SAR result with SAM Head (Ear)

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

Condition

SAR for nominal Head TSL parameters

naormalized to 1W

51.6 Wikg £ 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

17.6 Wikg £ 19.9 % (k=2)

! Additional assessments outside the current scope of SCS 0108
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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 1TW

81.8 Wikg % 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1TW

23.1 Wikg * 19.9 % (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 1W

88.4 Wikg  20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

25.1 W/kg * 19.9 % (k=2)

SAR result with SAM Head (Neck)

5AR averaged over 1 cm?® (1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

normalized to 1W

78.9 Wikg + 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

22.1 Wikg + 19.9 % (k=2)

SAR result with SAM Head (Ear)

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

Condition

SAR. for nominal Head TSL parameters

normalized to 1W

56.2 Wikg + 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

18.8 Wikg % 19.9 % (k=2)

2 Additional assessments oulside the current scope of SCS 0108

Certificate No: D5GHzV2-1128_Feh23
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SPOARTON 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

5200MHZ

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

02.22.2023
-21.9 48.7 -7.9
(Cal. Report)
02.21.2024
-21.9 0 48.9 0.2 -7.3 0.6
(extended)
5800MHZ

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

02.22.2023
-28.0 49.4 -3.9
(Cal. Report)
02.21.2024
-23.8 -15 53.0 3.6 -4.5 -0.6
(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



SPOARTON LAB.

<Dipole Verification Data> - D5000 V2, serial no. 1128 (Data of Measurement : 02.21.2024)
5000MHz - Head

Pl 511 Log Mag 10.00de/ ref 0.000ds [F1]

1 Start 5 GHz IFBW 70 kHz stop 6 GHz W01

Cor
e

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

04,1853 pF
05,9816 pF

1 Start 5 GHz TFBW 70 kHz Stop 6 GHz

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

Certficate No. CLA13~1011_Jul23

Object CLA13 - SN: 1011

Calibration procedurals)

GACALEASVIO | 1 |
‘Calibration Procedure for SAR Validation Sources below 700 MHz

Calibration date:

July 10,2023

This calibration certificate documents the traceability 1o national standards, which realize the physical units of measurements (5l),
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°C and hugnidity < 70%.

Calibration Equipment used (M&TE eritical for calibration)

Primary Standards 1D # Cal Date (Certificate MNo.) Scheduled Calibration
Power meter NRP2 SM: 104773 30-Mar-23 (Mo, 217-03804/03805) Mar-24

Power sensor NRP-Z91 SN: 103244 30-Mar-23 (Mo. 217-03804) Mar-24

Powaer sensar NRP-Z91 SN 103245 30-Mar-23 (Mo, 217-03808) Mar-24

Reference 20 dB Attenuator SN; CC2552 (20%) a0-Mar-23 (No. 217-03809) Mar-24

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

Reference Probe EX30V4 SM: 3877 06-Jan-23 (Mo. EX3-3877 Jan23) Jan-24

DAE4 SN: 654 27-Jar-23 (No. DAE4-654 Jan23) Jan-24

Secondary Standards ID# Check Date {in house) Scheduled Check
Powear meler NRPZ SN: 107193 08-Mov-21 (in house check Des-22) In house check: Dec-24
Power senzsor NRP-Z91 Sh: 100922 15-Dec-09 {in house check Dec-22) in house check: Des-24
Power sensor NRP-Z91 SHN: 100418 01-Jan-04 (in house check Dec-22) In house check: Dec-24
RF generator HP B848C SN:US3642001700 04-Aug-98 (in house check Jun-22) in house check: Jun-24
Network Analyzer Agilent EBI584 | SN: US41080477 J1-Mar-14 {in house check Oct-22) In house check: Oct-24

MName Funetion Signatire
Calibrated by: (Jeffrey Kaeman Laberatary Techniclan
P
Approved by 3"’“" Kiihn Technlcal Manager f &2_/_

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

Issued: July 19, 2023

Certificate Mo: CLA13-1011_Jul23
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Calibration Laboratory of N5 Schweizerischer Kalibrierdienst

: Y % S
Schmid & Partner i *-““::"—-’5-; C  Service suisse ditalonnage
Engineering AG PR Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
el
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral 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 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Cenrificate No: CLA13-1017_Jul23 Page 2 of §




Measurement Conditions

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

ELI4 Fiat Phantom

DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom

Shell thickness: 2 + 0.2 mm

EUT Positioning

Touch Position

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

13 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 55.0 0.75 mho/m
Measured Head TSL parameters {220+ 0.2)°C 531+6% 0.72 mho/m £ 6 %
Head TSL temperature change during test =0.5°C = —_—
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 1 W input power 0.531 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

0.544 Wikg £ 18.4 % (k=2)

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

condition

SAR measured

1 W input power

0.332 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

0.340 Wikg + 18.0 % (k=2)

Certificate No: CLA13-1011_Jui23
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

50.4 - 0.3 0
Return Loss -459dB
Additional EUT Data
Manufactured by SPEAG

Certificate No: CLA13-1011_Jui23
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DASYS5 Validation Report for Head TSL

Date: 10.07.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1011

Communication System: UID 0 - CW; Frequency: 13 MHz

Medium parameters used: f= 13 MHz: ¢ = .72 S/m: &= 53.1: p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.1 9-2007)
DASY52 Configuration:
* Probe: EX3DV4 - SN3877: ConvF(15.33, 15.33. 15.33) @ 13 MHz; Calibrated: 06.01.2023
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn654; Calibrated: 27.01.2023
+ Phantom: ELI v6.0; Type: QDOVAO03AA; Serial: TP:2034
* DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 30.74 V/m: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1,05 Wikg

SAR(1 g) = 0.531 W/kg; SAR(10 g) = 0.332 W/kg

Smallest distance from peaks to all points 3 dB below = 20.9 mm

Ratio of SAR at M2 to SAR at M1 = 79.4%,

Maximum value of SAR (measured) = 0.780 Wikg

dB

-2.40
-4.80
-7.20

-9.60

-12.00

0dB = 0.780 W/kg = -1.08 dBW/kg

Certificate No: CLA13-101 1_Jul23 Page 5of 6



Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Object DAE4 - SD 000 DO4 BM - SN: 1424

Certificate No: DAE4-1424_Dec23

Calibration procadura(s)

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

December 07, 2023

Calibration date:

This callbration certificate documeants the traceabifity to natlonal standards, which realize the physical ynits of measuremeants (S1).
The measurements and the uncenainties with confidence probability are given on the foliowing pages and arg pan of the canificate

All calibrations have been conductad in the closed Iaboratary facility: anvironment tarnperature (22 + 3)°C and humidity < 70%.

Callbration Equipment used (MATE critical for calitation)

Primary Standards 0w Cal Date (Cartilicate Mo.j Scheduled Callbrafion

Kaithiay Multimeter Typa 2001 SM: 0810278 28-Aug-23 (No37421) Aug-24

Secondary Slandards 10w Chack Date (m house) Scheduled Chack

Auto DAE Calibration Lingt SE UWS 053 AA 1001 27-Jan-23 (in house check) In houss check: Jan-24

Calibrator Box V2.1 SE UMS 00B AA 1002  27-Jan-23 {in house check) In house check: Jan-24
Mame Function Signatura

Calibrated by: Dominigus Steften Laboratary Technician /{%

Approved by Svan Kihn Tachnical Manager

T

Issued: December 7, 2023

This calipration cerificate shall not be reprodoced axcept in lull without writien approval of ihe laboratony
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Calibration Laboratory of Wy,
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Sechmid & Partner % c Service suisse d'étalonnage
Engineering AG Ty Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘:‘14“:"/"'":\“:‘\3‘ S Swiss Calibration Service
T AT L
Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary

DAE data acquisition electronics

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

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

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

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

o 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.

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

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

s 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.

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

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

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

Certificate No: DAE4-1424_Dec23 Page 2 of 5



DC Voltage Measurement
A/D - Converter Hesolution nominal

High Range: 1LSB = BAuv, full mnge =  -100...+300 mV
Low Range: 1LSB = 61nV . full range = -1......+3mV
DASY measurement paramaters: Auto Zero Time: 3 sec: Measuring ime: 3 sec
Calibration Factors X Y 7 2
High Range 403.187 + 0.02% (k=2) | 403.669 £ 0.02% (k=2) | 408.239 + 0.02% (k=2)
Low Range 3.96900 + 1.50% (k=2) | 3.99854 £+ 1.50% (k=2) | 3.98488 + 1.50% (k=2)
Connector Angle

Connectar Angle to be used in DASY system

260.5%+1°

Certificate No: DAE4-1424 Dec23
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 189996.55 2.33 0.00
Channel X + Input 20003.05 1.69 0.0
Channel X - Input -20001.58 1.45 0.
Channel Y + Input 199988.24 4.43 0.00
Channel Y + Input 20000.68 -0.50 -0.00
Channe! Y - Input -20004.682 -1.43 0.01
Channel Z + Input 199994.33 0.04 0.00
Channel Z + input 19998.41 -1.74 0.0
Channel 2 = Input -20003.9 -0.86 0.00
Low Hange Reading (pV) Difference (pV) Error (%)
Channel X + Input 2000.48 0.30 0.02
Channel X + Input 200.55 0.33 017
Channel X - Input -188.59 0.88 -0.44
Channel ¥ + Input 2000.32 0.42 0.02
Channel ¥ + Input 199.87 -0.19 -0.08
Channel Y - Input -200.51 -0.84 0.47
Channel Z + Input 2000.02 0.07 0.00
Channel 2 + Input 198.05 -1:15 -0.58
Channel Z - Input -199.86 -0.33 017
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 (V) Average Reading (uV)
Channel X 200 -0.66 -1.62
- 200 275 1.63
Channel ¥ 200 1247 1317
- 200 1240 11.96
Channel Z 200 -8.58 -8.58
- 200 5.82 6.11

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

Input Voltage (mV)

Channel X (pV)

Channel Y (V)

Channel Z (uV)

Channel X 200 3.32 -3.52
Channel ¥ 200 8.85 3.93
Channel Z 200 10.12 6.42 -

Cartificate No: DAE4-1424_Dec23
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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 15865 16835
Channel ¥ 15885 17771
Channel 2 15876 14083

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

Input 10ML
Average (uV) min, Offset (uV) | max. Offset (uV) S ?::;a“"
Channel X 1.18 -0.14 21 0.40
Channel Y -0.38 -1.30 0.48 0.38
Channel £ -0.69 -1.97 0.58 0.39
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 (+ Vecc) +7.9
Supply (- Vee) -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 (- Vee) —0.01 -B -8

Certificate No: DAE4-1424_Dec23
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Zeughausstrasse 43, 8004 Zurich, Switzerland
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Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS)
Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
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Taoyuan City

CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Certificate No: DAE4-1776_Feb24

Object DAE4 - SD 000 D04 BP - SN: 1776

Callbration procedura(s) QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: February 13, 2024

This calibratlon cenificate documents the traceabifity 10 national standards, which realize the physical units of measurements (31)
The measurements and the uncariainties with confidence prabability are given on Lhe following pages and are pan of the cartificate.

All caiibralions have been conducled in the closed faboratory lacility; environment temperature (22 = 3)°C and humidity < 70%,

Calibration Equipment used (M&TE crifical tor calibration)

Primary Standards 1K} Cal Date (Certificate No.) Schaeduled Calibralion
Keithley Multimeter Type 2001 SN; 0810278 29-Aug-23 (No:37421) Aug-24
Secondary Standards 0¥ Chack Dats {in house) Schadulad Check
Auto DAE Cafibration Unit SE UWS 053 AA 1001 23-Jan-24 (in house check) In house chisck: Jan-25
Calibrator Box V2.1 SE UMS 006 AA 1002 23-Jan-24 (in house chack) | house chack: Jan-25
Name Functien Signalure
Calitrated by Dominigue Staffen Laboratory Techinician e o
o = ﬁ__?ﬁ --’=
Approved by: Svan Kiihn Technical Manager (Y (0
L VS A

This calibration cerificate shall nol be repreduced except in full without written approvail of the laboratory.

igsuad: February 14, 2024

Certificate No: DAE4-1776_Feb24
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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
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.

s 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.

o 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 intemal AD converter
corresponding to zero input voltage

» 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.

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

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

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

Certificale No: DAE4-1776_Fabz24 Page 2 ot 5



DC Voltage Measurement
AD - Converter Resolution nominal

High Range: 1LSE = B.1pV, full range = -100...+300 mV
Low Range: 1LSB = &inV | fullrange = -1....... +amy
DASY measurement parameters: Auto Zero Time: 3 sec; Measunng time: 3 sec
Calibration Factors X Y 4
High Range 405.651 + 0.02% (k=2) | 405.537 + 0.02% (k=2) | 405.599 0.02% (k=2)
Low Range 3.09951 + 1.50% (k=2) | 3.97347 + 1.50% (k=2) | 3.86257 = 1.50% (k=2)
Connector Angle
Connector Angle 1o be used in DASY system 857+1%

Certificate No: DAE4-1776_Feb24 Page 3ol 5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200014.87 -0.09 -0.00
Channel X + Input 19985.77 -0.92 -0.00
Channel X = Input -20025.95 -0.21 0.00
Channel Y + Input 200017.12 1.10 0.00
Channel Y + Input 19584.91 -2.00 -0.01
Channel ¥ - Input -20026.50 -1.11 0.01
Channel Z + Input 200016.46 0.71 0.00
Channel Z + Input 19985.31 -1.80 -0.01
Channel Z - Input -20026.62 -1.31 0.01
Low Range Heading (uV) Difference (uV) Error (%)
Channel X + Input 1981.58 -0.55 -0.03
Channel X + Input 180.63 -1.62 -0.89
Channel X - Input -219.96 -2.26 1.04
Channel ¥ + Input 1982.69 0.13 0.01
Channel Y + Input 18066 -1.68 -1.03
Channel ¥ - Input -218.63 -2.18 1.00
Channel Z + Input 198221 -0.45 -0.02
Channel Z + Input 181.27 -1.29 -0.70
Channel £ - Input -219.10 -1.69 078
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Commeon mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)

Channel X 200 22.08 21.10

- 200 22,16 -23.76
Channel Y 200 -5.11 -5.52

- 200 3.34 272
Channel Z 200 14.98 14.95

- 200 -16.91 -17.34

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 (uV)
Channel X 200 - 1.36 -2.05
Channel ¥ 200 4.24 3.08
Channel Z 200 6.88 283

Certificate No; DAE4-1776_Feb24
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 Sec; Measuring time: 3 s8¢

High Range (LSB) Low Range (LSB)
Channel X 15966 14448
Channel Y 18121 17026
Channel Z 16032 13457

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

Input 10ML
Average (uV) | min. Offset (V) | max. Offset (uV) S, ?::;"““"
Channel X -0.13 -0.95 0.68 0.30
Channel Y -1.04 -1.69 -0.07 0.30
Channel 2 -0.33 -1.18 0.63 0.32
6. Input Offset Current
Norninal Input circuitry offset current on all channels: <25iA
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 (+ Vec) +7.8
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vecc) +0.01 +6 +14
Supply (- Vee) -0.01 -8 9
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s Dliy Certificate No: DAEd4ip-1800_May23
[CALIBF{ATION CERTIFICATE |
Object DAE4ip - SD 000 D14 AD - SN: 1800
Calibration procedure(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)
Calibration date: May 31, 2023

This callbration cerificate decuments the traceability to national standards, which realize the physical units of measuremenis {151y
The measurements and the uncertainties with confidence probabiiity are given on the following pages and are part of Iha certificate.

All calibrations have baen conducted in the closed laboratory facility: envirenman lemperature (22 = 3)°C and humidily < 70%.

Calibration Equipmant used (METE critical lor calibration)

Prnmary Standards 10 # Cal Date (Cenificate No.) Scheduled Callbration

Kelthey Mullimetar Type 2001 SN: 0810278 29-Aug-22 (Ne.34389) Aug-23

Secondary Standards 1D & Chack Date (In houss) Scheduled Check

Auto DAE Calibiration Unit SE UWS D53 AA 1001 27-Jan-23 (in house check) In house check: Jan-24

Calibrator Box V21 SE UMS 008 AA 1002  27-Jan-23 (in house check) In howse check: Jan-24
Mame Function Signatyre

Calibrated by Adrian Gehring Labpratary Tachnician i

A

4"./"4
Approvad by: Syen Kahn Technical Manage 5 { '
pproved by ven anager \ *U (g l\'LILU"" i

Issued: May 31, 2023

This calbration certificate shall not ba reproduced except in lull without written approval of the laboratory.
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Zeughausstrasse 43, 8004 Zurich, Switzerland
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Accreditad by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
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Muttilateral 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.

« 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 [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.

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

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

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

Ceriificate No: DAE4ip-1800_May23 Page2of5



DC Voltage Measurement
A/D - Converter Resalution nominal
High Range: 1LSB= B8.1uV, full range =  -100...+300 mV
Low Range: 1L8B = g1nV | fullrange = -1,......+3mV
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z

High Range 405.022 + 0.02% (k=2) | 404.825 * 0.02% (k=2) | 404.922 * 0.02% (k=2)

Low Range 3.96933 = 1.50% (k=2) | 4.00812 = 1.50% (k=2) | 4.01015 = 1.50% (k=2)

Connector Angle

Connector Angle o be used in DASY system f24.5°+£1°

Certificate No: DAE4ip-1800_May23 Page 3of 5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Ditference (uV) Error (%)
Channel X + Input 200038.38 1.00 0.00
Channel X + Input 20005.98 -0.97 -0.00
Channel X = Input -20004 .56 0.90 -0.00
Channel ¥ + Input 200037 34 -0.03 -0.00
Channel ¥ + Input 20004.20 -2.63 -0.01
Channel ¥ - Input -20005.71 -0.08 0.00
Channel 2 + Input 200038.05 0.66 0.00
Channel Z + Input 20004.47 -2.35 -0.01
Channel 2 - Input -20006.04 -0.44 0.00
Low Range Reading (V) Difference {uV) Error (%)
Channel X + Input 200213 -0.02 -0.00
Channel X + Input 201.46 -0.51 -0.25
Channel X = Input -198.68 -0.93 0.47
Channel ¥ + Input 2001.78 -0.20 Q.01
Channel Y + Input 200.45 -1.37 -0.68
Channel ¥ - Input -189.40 -1.44 0.73
Channel Z + Input 2001.89 -0.09 -0.00
Channel 2 + Input 201186 -0.68 -0.24
Channel 2 = Input -198.12 -1.18 0.60
2. Common mode sensitivity ‘
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voitage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -18.79 -19.83
- 200 20.43 18.40
Channel Y 200 -11.83 -11.85
- 200 10.02 &.56
Channel Z 200 0.24 0.70
- 200 -2.31 -2.585

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 - 071 -2.72
Channel Y 200 4,78 2.88
Channel 2 200 7.1 230

Cearificate No: DAE4ip-1800_May23
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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 16192 13655
Channel Y 15812 15841
Channel Z 15961 15547

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

Input 10M{2
Average (uV) min. Offset (uV) | max. Offset (uV) s, ?::;mﬂ"
Channel X -1.04 -2.41 0.40
Channel ¥ -1.41 -2.52 0.34
Channel Z -1.64 -2.34 0.31
6. Input Offset Current
Mominal |nput circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for infarmation)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee)
Supply (- Vec) -7.6
9. Power Consumption (Typical values for infarmation)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vece) +0.01 +6 +14
Supply (- Vec) ~0.01 -8 -9
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Sarvizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Client Sporton Certificate No. EX-3931_Oct23
Taoyuan City

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3931

Calibration procedure(s) QA CAL-01.vi0, 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 October 24, 2023

This calibration cartificate documants the traceability to national standards, which realize the ghysical units of measurements (S1).
The measuremeants and the uncertainties with confidence prabability are given on the follewing pages and are pari of the cartificate.

Al calibrations have been conducted in the closed laboratory facility: envirenment lemparature (22 = 3}°C and humidity < 70%.
Calibration Equipment used (M&TE critical lor calibration)

Issued: Oclober 24, 2023

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

“Primary Standards 1D ) Cal Date (Certificate No,) Scheduled Calibration
Power meter NRPZ SN: 104778 30-Mar-23 (No, 217-03804/03605) Mar-24
P_g\m'mr sensor NRP-Z291 Sh; 103244 A0-Mar-23 (Mo, 217-03804) Mar-24
OCP DAK-3.5 (weighted) SN 1249 05-Oct-23 (OCP-DAK3.5-1249_Oct23) Oct-24
OCP DAK-12 SN 1016 05-0ct-23 (OCP-DAK12-1016_Oct23) Oct-24
Raferance 20 dB Attenuator | SN: CC2552 (20x) 30-Mar-23 (No. 217-03809) har-24
| DAE4 SN: 660 16-Mar-23 (No. DAE4-660_Marz23) Mar-24
[ Refarance Probe ES30V2 SN: 3013 06-Jan-23 (No. ES3-3013_Jan23) Jan-24
Secondary Standard_g D Check Date {in house) Scheduled Chack
Power meter E44198 SN: GB41293874 06-Apr-16 (Iin house check Jun-22) in house chack: Jun-24
Power sensor E44124 SN: MY41438087 06-Apr-16 (in housa gheck Jun-22) in house check: Jun-24
| Power sensor E4412A SN; 000110210 06-Apr-16 (in house check Jun-22) In house check: Jun-24 |
AF generator HP BE48C SN: US3842U01700 04-Aug-99 {in house check Jun-22) In house check: Jun-24 |
Metwork Analyzer EB3584 | SN: US41080477 31-Mar-14 (in housa check Oct-22) In house check: Oct-24 |
F —— —pr—
| Name Function Si naiu{e
Calibrated by Claudio Leublar Laboratory Technician T
d T
|
rovad Sven Kihn Technical ar
Approved by Mariag _,g—‘_f_/:sr-—
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A S Schweizerischer Kallbrierdienst
Sehmia & Patmar N2 f (i red
, 3 rvizlo svizzero di taratura
Engineering AG i@ﬂﬁ ¢ S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland d"'iuﬂﬁ,v‘*
Accredited by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 0108
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Muitilateral Agreement for the recognition of calibration certificates

Glossary

TSL tigsue simulating liguid

NORMy .z sensitivity in free space

ConvF sensitivity in TSL/ NORMx.y.z

DCP diode compression point

CF crest factor {1/duty_cycle) ol the RF signal

A BCD modulation dependent lingarization parametirs

Polarization ¢ i rotation around probe axis

Polarization & # rotation around an axis that is in the plane normal 1o probe axis (at measurement center), l.e., =0is

normal fo probe axis
Connector Angle  information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

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

= NORM(fx.y.2 = NORMx.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 |s included in the stated uncertainty of
ConvE

= DCPx,).z: DCP are numerical linearization 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 not callbrated but determined based on the signal characteristics

* Ax.yz; Bxyz; Cxyz; Dxyz; VAxyz: A B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer Standard for
I = 800MHz) and inside wavegulde using analytical field distributions based on power measurements for f > 800MHz. The
same selups are used for assessment of the parameters applied for boundary compensation {alpha, depth) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close fo the
boundary. The sensitivity in TSL corresponds lo NORMx, ),z * ConvF whereby the uncertainty corresponds to that given for
ConvF. A requency 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 tield of low gradients realized using a flat phantom exposed by a patch
antenna,

= Sensor Offsef: The sensor offset corresponds fo the offset of virtual measurement center from the probe tip {on probe axis),
No tolerance required.

= Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required),

Certificate No: EX-3931_0ct23 Page 2 of 22



EX3DV4 - SN:3931 Cctlober 24, 2023
Parameters of Probe: EX3DV4 - SN:3931
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Une (k=2)
Narm (uV/(Vim)Z) & 0.50 0.55 0.48 £10.1%
DCP (mv) B 100.9 1016 1026 +4.7%
Calibration Results for Modulation Response
UlD | Communication System Name A B c D VAR Max | Max
d8 | dB vV d8 | mV | dev. | UncE
} k=2
] CW x| 0.00 0.00 1.00 | 0.00 | 1863 | +3.8% | +4.7%
Y1 0.00 0.00 1.00 i7a.5
Z | 0.00 0.00 1.00 166.8
10352 | Pulse Waveform (200Hz, 10%) X | 2000 8787 | 1887 | 10.00 | 600 | +38% | +9.6%
Y | 20.00 8260 | 2235 60.0
Z 1 20.00 8021 | 2061 60.0
10353 | Pulse Waveiorm (200Hz, 20%) X | 20.00 8144 | 1980 | 699 | BO.D | +25% | +9.6%
20.00 82586 | 21.37 BO.O
Z | 2000 8104 | 20,15 80.0
10354 | Pulse Waveform (200Hz, 40%) x| 2000 | 11674 | 3063 | 398 | 950 | +3.1% | +8.6%
' Y | 20.00 8645 | 2758 | 95.0
- Z[ 2000 9568 |2iza] 95.0
10355 | Pulse Waveform (200Hz, 60%) X| 1.73| 16000 | 6826 | 222 | 120.0 | z2.5% | z9.6%
¥ 12000 | 10529 | 24.20 120.0
A Z ] 2000 | 10574 | 24.63 120.0
10387 | OPSK Waveform, 1 MHz X | 20.00 116,38 33.87 1.00 | 150.0 | £3.5% | £9.6%
Y| 224 72.46 | 1B.68 150.0
Z| 2D4 70.72 17.62 150.0
10388 | QPSK Wavelorm, 10 MHz x| 708 9288 | 27.42 | 0.00 | 150.0 | +2.9% | +9.6%
Y| 322 75.31 | 1953 150.0
Z| 274 7244 | 1821 T150.0
10356 | 84-0AM Wavelorm, 100 kHz X 326 8261 | 3064 | 201 | 150.0 | +3.3% | +9.6%
Y| 581 B403 | 25.49 150.0
Z| 445 80.07 | 23.72 | 150.0
10398 | 64-QAM Waveform, 40 MHz X | 432 7253 | 19.45 | 0.00 | 160.0 | +3.0% | +9.6%
Y| 384 | 6932 | 17.26 150.0
Z| 3868 BBA7 | 16.74 1580.0
10414 | WLAN CCDF, 64-QAM, 40 MHz X| 502| 6760 | 1733 | 000 | 1500 | +3.8% | +9.6%
Y| 5.04 6651 | 16.31 150.0
Z| 489 B66.07 15.98 150.0

Mote: For details on UID parameters see Appendix

The reparted 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 approximataly 95%.

A Tne uncertainties of Morm X.¥,Z do not atfect the E2-field yneartainty ingide TSL (see Pages 5 and 6).

B Linearization paramator uncertainty lor maximum specified fiekd strength,
E Uncertainty is determined using the masx. deviation from linear response applying rectangular distrbution and is exbressod lor the square of the fiekd valus,
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EX3DV4 - SN:3831 October 24, 2023

Parameters of Probe: EX3DV4 - SN:3931

Sensor Model Parameters

c1 c2 a T T2 13 Ta 15 T6
fF F_ | v msV? | msv™ ms V-2 v
® 333 25415 37.83 20.00 0.00 5.10 0.00 0.00 1.08
y 49.7 377.05 36.93 21.08 0.80 510 1.50 0.32 1.02
z 44.7 333.48 35.82 25,49 0.23 5.10 200 013 1.01
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle 136.8°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length amm
Tip Diameter 2.5mm
Probe Tip 1o Sensar X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip {0 Sensor Z Calibration Point 1 mim
Recommended Measurament Distance trom Surlace 1.4mm

Mote: Measurement distance from surface can be increased 1o 3—4 mm for an Area Sean job.
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EX3DV4 - EN:3831 October 24, 2023

Parameters of Probe: EX3DV4 - SN:3931
Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHZ)® Relative | Conductivity” | ConvF X | ConvF Y | ConvFZ | Alpha® | Depth® Une
Permittivity” (Srm) (mm) | (k=2)

8 55.0 0.75 21.05 21.05 21.05 0.00 100 | +13.3%
13 55.0 0.75 18.48 18.48 18.48 0.00 100 | +13.3%
750 41.9 0.89 10.48 10.48 10.48 0.50 0.82 | +12.0%
835 41.5 0.90 9.90 9.90 9.90 0.40 091 | +12.0%
900 41.5 0.97 9.64 9.64 9.64 0.31 1.08 | +12.0%
1450 40.5 1.20 g.21 .21 8.21 0.30 0.80 +12.0%
1750 40.1 1.37 8.95 8.95 8.95 0.22 086 | +12.0%
1900 40.0 1.40 8.43 8.43 8.43 0.16 086 | +12.0%
2000 40.0 1.40 8.33 8.33 8.33 0.12 086 | +12.0%
2300 39.5 1.67 8.10 8.10 810 0.10 090 | +12.0%
2450 39.2 1.80 7.83 7.83 7.83 0.10 090 | +12.0%
2600 39.0 1.96 7.56 7.56 7.56 0.10 090 | +12.0%
3300 a8.2 2.7 7-30 7.30 7.30 0.30 1.35 +14.0%
3500 arg 29 7.26 7.26 7.26 0.30 1.35 +14.0%
3700 37.7 3.12 7.12 7.12 7.12 0.30 135 | +14.0%
3900 37.5 | s 6.62 6.62 6.62 0.35 160 | +14.0%
4100 3r.z2 3.53 6.42 642 6.42 0.40 160 +14.0%
4400 36.9 3.84 6.10 6.10 6.10 0.40 160 | +14.0%
4600 36.7 4.04 6.06 6.06 5.06 0.40 170 | +14.0%
4800 36.4 4.25 5.95 5.95 5.95 0.40 170 | £14.0%
4950 36.3 4.40 5.71 571 5.71 0.40 180 | +14.0%
5250 5.9 4.7 517 517 517 0.40 180 | +14.0%
5600 355 5.07 4.48 4.48 4.48 0.40 180 | +14.0%
5750 35.4 5.22 4,80 4.80 480 0.40 180 | +14.0%

g Frequency valigity above 300 MHz of 100 MHz only applies for DASY vé.4 gnd higher (see Page 2}, lse if s reétricted to £50 MHz. The uncertainty is the
ASE of the ConvF uncertainty at cailbration frequency and fhe uncertainty for the indicated lrequency band. Frequency validity below 300 MHz is £10, 25,
40, 50 and TOMHz for ConvF agsessments at 30, 64, 128, 150 and 220 MHz respectively. Vakdity of ConvF assessed al 6MHz Is 4-9MHz, and ConvF
assessed at 13MHz is 8-18MHz. Above 5 GHz Irequency validity can be extended to 110 MHz.

F The probes are calibeated using lissue simulating liquids {TSL) that deviate lor ¢ and o by lesa than £5% Irom the target values (ypically batber than +3%)
and ase valid for TSL with deviations of up to £10%. If TSL with deviations from the target of less than £5% ars used, the callbration uncartainties are 11.1%
for 0.7 -3 GHz and 13.1% lor 3 - 6 GHz

B Alpha/Depth are determingd during calibeation. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for trequerncies bedow 3 GHz and balow 2% for freguencies batwesn 3-6 GHr at any distanca larger than half the probe tip diameter from (he
baundary.
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EX3DV4 - 5N:3931

Parameters of Probe: EX3DV4 - SN:3931
Calibration Parameter Determined in Head Tissue Simulating Media

October 24, 2023

f (MHz)¢ Relative Conductivity" | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® Une
Permittivity" (S/m) (mm) (k=2)
6500 345 6.07 5.50 5.50 5.50 020 | 250 +18.6%

c Fraquency validity at 6:5GHz i3 —600/+ 700 MHz, and £700MHz at or above 7GHz. The uncertainty is the RSS of the ComnvF uncertainty at callbration

frequency and the uncertainty lor the indicated Irequency band.

F The probes are calibrated using lissue simulating liguids (TSL) that deviate for £ and & by less than £10% lrom the tangel values (lypically betler than £8%)
and are valid for TSL with deviations of up to £10%.

G Alpha/Tepth are determined during calibration. SPEAG warranis that fhe remaimng devialion due 1¢ ine boundary aflec! after compensation is ahways less
than =1% for Irequencies below 3 GHz; below £2% for frequencies between 3-8 GHz; and berow +4% for frequenciss between 6-10 GHz at any distance
larger than hall the probe tip diamétar from the bourdary.

Certificate No: EX-3831_Cct23
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EX3DV4 - SN:3931 October 24, 2023

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: £6.3% (k=2)
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EX3DV4 - SN:3931 October 24, 2023

Receiving Pattern (¢), 9 =0°
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Uncertainty of Axial lsotropy Assessment: £0.5% (k=2)
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EX30V4 - SN:3831

Dynamic Range f(SARheaq)
(TEM cell, foym = 1900 MHz)

Oclober 24, 2023
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Uncertainty of Linearity Assessment! +0.6% (k=2)
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EX3DV4 - SN:3831

SAR [(W/kg)/W]

-1

-0.8

Conversion Factor Assessment

1=1900 MHz, WGLS R22 (H_convF)

25'.‘\

20 '

15

] 10
z [mm]
= analytical « measured

Deviation from Isotropy in Liquid
Error (¢, 0), § = 300 MHz

-06 -0.4

-02 0
Unceriainty of Spherical Isotropy Assessment: £2 6% (k=2)

0.2 0.4 0.6 0.8 1

Cclober 24, 2023
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EX30V4 - SN:3931 Cclober 24, 2023
Appendix: Modulation Calibration Parameters
WD | Rev | Communication System Name Group PAR (dB) | UncE k=2
i cwW cW 0.00 4.7
10010 | CAB | SAR Validation (Square, 100ms, 10ms) Tesl 10.00 +98
10011 | CAC | UMTS-FDD (WCDMA) WCDMA 2l 486
10012 | CAB | IEEE 802.11b WiF| 2.4 GHz (D555, 1 Mops) WLAN 1.87 196
10013 | CAB | IEEE B02,11g WiFt 2.4 GHz (DSS5-OFDM, 6 Mops) WLAN 945 196
10021 | DAC | GSM-FOD (TOMA, GMSK) GSM 2,39 +6.6
10023 | DAC | GPAS-FOD (TOMA, GMSK, TN 0) GEM 857 86
10024 | DAC | GPRS-FDD [TDMA, GMSK, TN 0-1) GSM 6.58 9.6
10025 | DAC | EDGE-FDD (TDMA, BPSK, TN D) GSM 12.62 96
10026 | DAC | EDGE-FOD (TOMA, BPSK, TN 0-1) GSM 9,55 196
10027 | DAG | GPRS-FOD [TOMA, GMSK, TN 0-1-2) GSM 4.80. 298
10028 | DAC | GPAS-FOD (TOMA, GMSK, TN 0-1-2-3) GSM 355 +98
10023 | DAC | EDGE-FOD [TDMA, BPSK, TN 0-1-2) GSM 7.78 496
10030 | GAA | |EEE 802.15.1 Blustooth (GFSHK, DH1) Blusicoth 530 +9.6
10031 | CAA | IEEE 802 15,1 Bluetooth (GFSK, DH3) Blusteoin 187 1986
10032 | CAA | IEEE 802.15.1 Blueleoth {GFSK, DHE) Blustooth 1.16 196
10033 | CAA | JEEE 802.15.1 Biyetooth (PU4-DOPSK, OH1) Bluslooth 774 9.6
10034 | CAA | IEEE B02.15.1 Blusiooth (P14-DOPSK, OH3) Bluetooth 453 =96
10035 | CAA | IEEE A02.15.1 Blueloolh [PIi2-DOPSH, DHS) Bluatooth 383 86
10036 | GAA | IEEE BOZ 151 Blupiooth |B-DPSK, DH1) Biuatooth 801 £8.6
10037 | CAA | IEEE 802.15.1 Bluatooth {-DPSK, DH3) Blustooth 4.7 +96
10028 | CAA | IEEE 802.15.1 Blueloalh (8-DPSK, DHS) Blugtooth 10 106
10038 | CAB | COMAZDOO (1xATT, AGY) COMAZ000 457 =56
10042 | CAB | 15-54/15-136 FDD (TOMAJ/FDM, PV4-DOPSK, Hallrala] AMPS 7.78 £0.8
10044 | CAA | IS-9UEIATIA-553 FOD (FOMA, FM) AIPS 0.00 8.6
10048 | CAA | DECT (TDD, TOMAFOM, GFSK, Full Siol, 24) DECT 13.20 +96
10043 | CAA | DECT (TDD, TOMA/FOM, GFSK, Doubia Sial, 12) DECT 10,70 196
10056 | CAA | UMTS-TDD (TD-SCOMA, 1.28 Mcps) TO-SCOMA 11.01 +9.6
10058 | DAC | EDGE-FOD (TOMA, BPSK, TN 0-1-2-3) GSM 652 196
10058 | GAB | IEEE BOZ.110 WiF| 2.4 GHz (D555, £ Mbps) WLAN 22 385
10060 | CAB | IEEE 802 11b WiF) 2.4 GHz (0SS5, 5.5 Mbps) WLAN 283 0.6
10061 | CAB | IEEE 802.11b WiF| 2.4 GHz (DSSS, 11 Mbps) WLAN 360 +96
10062 | CAD | IEEE BOZ.11a/m WiFi 5 GHz [OFDM, 6 Mops) WLAN 868 <98
10063 | GAD | IEEE BO2.11a/ WiFi 5 GHz (OFDM, 8 Mops) WLAN 863 196
10064 | GAD | IEEE BOZ.11ah WiFi 5 GHz (OFDM, 12 Mbps) WLAN 508 +9.6
10065 | CAD | IEEE 802 11a/n WiFi 5 GHz (OFDM, 18 Mops) WLAN 5.00 +9.6
10066 | CAD | IEEE 802.11an WiFi 5 GHE (OFDM, 24 Mops) WLAN FET) 198
10067 | GAD | JEEE B02.11a/n WiFi 5 GHZ (QFDM, 36 Mbps) WLAN 10.12 208
10068 | CAD | IEEE 8021 tam WiF| 5 GHz (OFDM, 48 Mbgps) WLAN 10.24 +96
10068 | CAD | IEEE 8021 1a/m WiF| 5 GHZ (OFOM, 54 Mops) WLAN 10.56 196
10071 | GAB | IEEE B02.11g WIFI 2.4 GHr (DSSS/OFDM, 9 Mops) WLAN o83 +9.6
10072 | CAB | IEEE 802.11p WiF1 2.4 GHz [DSSS/0FDM, 12 Mops) WLAN 9.62 <86
10073 | CAB | IEEE B02.11g WIFi 2.4 GHz |DSS5/0FDM, 18 Mbps) WLAN 9.94 496
10074 | GAB | IEEE 802110 WIF 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 10.20 +95
10075 | CAB | IEEE 802,110 WiFI 2.4 GHz (DSSS/OFLM, 38 Mbps) WLAN 10,77 96 |
10076 | CAB | IEEE BOZ.11g WiFl 2.4 GHz (D5SS/OFOM, 48 Mbps) WLAN 1084 +0.6
10077 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps] WLAN 11.00 £9.6
10081 | CAB | COMAZ000 (1xRTT, RC3) COMAZ000 387 £9.6
10082 | CAB | I5-54715-136 FDD [TOMA/FDM, Plra-DQPSK, Fullraie) ANFS 477 £9.6
10080 | DAC | GPRS-FOD (TOMA, GMSK, TN (-4) GEM 658 +9.6
10087 | CAC | UMTS-FDD (HSDPA) WoDmMa 3.58 +BE
10098 | CAC | UMTS-FDD (HSUPA, Sublest 2) WCOMA 3.88 £9.6
10099 | DAG | EDGE-FDD (TOMA, 8PSK, TN 0-4) GSM 8.55 +9.6
10100 | GAF | LTE-FOD (SG-FOMA. 100% BB, 20 MHz, GPSK) LTE-FDD 567 £9.8
10101 | GAF | LTE-FIID (SC-FOMA, 100% RB, 20 MHz, 16-QAM) LTE-FOD B.42 <06
10102 | CAE | LTE-FDD (SC-FOMA, 100% BB, 20 MHz, 54-QAM) LTE-FOD B.50 £9.6
10103 | CAH | LTE-TOD (SC-FOMA, 100% RB, 20 MHz, QPSK) TE-TRD 9.28 £06
10104 | CAH | LTE-TOD {SC-FOMA, 100% RB, 20 MHz, 16-0AM] LTE-TDD .97 :96
10105 | CAH | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, 54-CIAM) LTE-TDD 10,01 £9.5
10108 | CAH | LTEFOD (SC-FOMA, 100% REB, 10 MHz, QPSH) LTE-FDD 580 85
10108 | GAH | LTE-FDD (BC-FOMA, 100% FB, 10 MHz, 16-0AM) LTE-FPD 6.43 196
10110 | CAH | LTE-FOD (SC-FOMA. 100% RE, 5 MHz, OPSHK) LTE-FDO 575 196
10111 | GAH | LTE-FOD (SC-FOMA, 100% FB, 5 MHz, 15-0AM) LTE-FDO B.44 296
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UID | Rev | Communication Systam Nama Group PAR (dB) | Unct k=2 |
10112 | CAH | LTE-FDD (SC-FOMA. 100% AB, 10 MHz, B4-GAM) LTE:FOD 5.58 +85 |
10113 | CAH | LTE-FDD (SC-FDMA, 100% REB, 5MHz, 64-0AM) LTE-FOD B.62 =88
10114 | CAD | IEEE 802.11n {HT Greenfieid, 13.5 Mbps, BPSK) WLAN B.1D £06 |
10115 | CAD | IEEE 802.11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN B.4B 06 |
10118 | CAD | IEEE 802.11n {HT Greanfigid, 135 Mbops, 64-CAM) WLAN B.15 98 |
10117 | CAD | IEEE BOZ.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN B.07 86 |
10118 | CAD | IEEE BO2 11n (HT Mixed, BT Mbps, 16-0AM) WLAN T +0.8
10119 | CAD | IEEE 802.11n (HT Mixad, 135 Mbps, 64-0AM) WLAN 813 +0.6
10140 | CAF | LTE-FDD (SC-FOMA, 100% RB, 15 MHz, 16-GAM) LTE-FOD B.29 +9.5
10141 | CAF | LTE-EDD (SC-FOMA, 100% RB, 15 MHz, 64-CIAM) LTE-FDD B6.53 29,6
10742 | GAF | LTE-FOD (SC-FOMA, 100% AB, 3 MHz, GPSK) LTE-FDD 573 98
10143 | CAF | LTE-FOD (SC-FOMA, 100% AB, 3 MHZ, 16-0AM) LTE-FOO .35 <06
10144 | CAF | LTE-FDD {SC-FOMA, 100% AB, 3MHz. B4-QAM) LTE-FDD E.55 0.6
10145 | CAG | LTE-FOD (SC-FOMA. 100% RB, 1.4 MHz, GPSK) LTE-FDD 5.76 +85
10146 | CAG | LTE-FDO (SC-FDMA, 100% RB, 1.4 MHz, 16-CIAM) LTE-FDD 6.1 +9.6
10147 | CAG | LTE-FDD |SC-FOMA, 100% FB, 14 MHz, 64-CAM) LTE-FDD .72 196
10148 | CAF | LTE-FDD [SC-FDMA, 0% FB, 20 MHz, 16-000M) LTE-FOD 642 06
10150 | CAF | LTE-FDD (SC-FOMA, 50% R, 20 MHz, 64-CAM) LTE-FDO B.60 98
10151 | CAH | LTE-TDD (SC-FOMA, 50% AB, 20 MHz, QPSK) LTE-TDD 9.28 8.6
10752 | CAH | LTE-TDD (SC-FDMA, 50% HE, 20 MHz, 16-CAM] LTE-TRD 982 =06
10153 | CAH | LTE-TDD (SC-FOMA. 50% HB, 20 MHz, B4-CIAM) LTE-TDD 10.05 06
10154 | CAH | LTE-FOO [SG-FOMA, 50% RB, 10 MHz, QPSK) LTE-FOD 575 +56
10155 | GAH | LTE-FDD (SC-FOMA, 50% A8, 10 MHz, 16-0AM) LTE-FOD 5.43 296
10156 | CAH | LTE-FOO (SG-FOMA, 50% R, 5 MHz, GPSK) LTE-FOD 579 106
10157 | CAH | LTE-FDO (SG-FOMA, 50% BB, 5 MHz, 16-CAM) LTE-FDD 6.49 486
10158 | CAH | LTE-FDD (SC-FOMA, 50% AB, 10MHz, 64-CAM) LTE-FOD 562 +0.8
10158 | GAH | LTE-FDD (SC-FOMA, 50% BB, 5 MHz, B4-0AM] LTE-FDD .56 96
10160 | CAF | LTE-FOO (SG-FOMA, 50% FB, 15 hHz, GPSK) [TE-FOD 582 06
10161 | CAF | LTE-FOD (SG-FOMA, 50% RB, 15 MHz, 16-CAM) LTE-FDD 6.43 96
10162 | GAF | LTE-FDO (SC-FOMA, 50% RB, 16 MHz, B4-CiAM) LTE-FOD 6.58 +0.6
10166 | GAG | LTE-FOO (SC-FOMA, 50% RE, 1.4 MHz, QPSK) LTE-FOD 5.46 186
10167 | CAG | LTE-FOD (SG-FOMA, 50% RB, 1.4 MHZ, 16-QAM) LTE-FDD 6.21 8.6
10168 | GAG | LTE-FOD (SG-FOMA, 50% FB, 1.4 MHz, 64-CHAM) LTE-FOD &.79 186
10168 | GAF | LTE-FDD (SC-FDMA, 1 BB, 20 MHz, QPSK) LTE-FOD 573 +96
10170 | CAF | LTE-FDD [SC-FOMA, | AB, 20 MHz, 16-CAN) LTE-FDD 652 196
1071 | AAF | LTE-FDD (SC-FOMA, | B, 20 MHz, B4-0AM) LTE-FOD 6.49 9.6
10172 | GAH | LTE-TOD (SG-FOMA, 1 AB, 20 Mz, QPSK) LTE-T0D 921 8.6
10173 | CAH | LTE-TDD (SC-FOMA, 1 RE, 20MHz, 16-0AM} LTE-TOD 9,48 +8.8
10174 | CAH | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, E4-GAM) LTE-TDO 10.25 05
10175 | CAH | LTE-FDD [SC-FOMA, 1 FB, 10MHz, QPSK) LTE-FDD 572 +8.6
10176 | CAH | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, 16-GAM) LTE-FDD 6.52 9.6
10177 | GAJ | LTE-FOD (SC-FOMA, 1 BB, 5MHz, OPSK) LTE-FDD 573 +9.8
10178 | GAH | LTE-FOD (SC-FOMA, 1 RB, 5MHz, 16-0AM) LTE-FOD 6.52 96 |
10478 | GAH | LTE-FDD (SG-FOMA, 1 RB, 10 MHz, Ba-CAM) LTE-FDD 6.50 +4.6
10180 | GAH | LTE-FOD (SC-FOMA, 1 RB, § MHz, 64-CAM] LTE-FOD 650 256
10181 | CAF | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, DPSK) LTE-FOD 572 40.6
10182 | GAF | LTE-FDO (SG-FOMA, 1 BB, 15 MHz, 16-CAM) LTE-FDD .52 +96
10183 | AAE | LTE-FDD (SC-FOMA, 1 RB, 15 MHz, 64-CAM) LTE-FOD 6.50 +9.6
10184 | CAF | LTE-FDD (SC-FOMA, 1 RB, 3MHz, OPSK) LTE-FOD 573 106
10185 | CAF | LTE-FDD (SC-FOMA, 1 RB, 3 MHz, 16-GAM) LTE-FOD 6.51 106
10186 | AAF | LTE-FDD (SC-FDMA, 1 RB, 3 MHZ, B4-CAM) LTE-FOD 650 +5.6
10187 | CAG | LTE-FOD (SC-FOMA, 1 RE, 1.4 MHz, GFSH) LTE-FDD 573 +86
10188 | CAG | LTE-FDD (SC-FDMA, 1 AB, 1.4 MHz, 16-GAM] LTEFDD 562 8.8
10188 | AAG | LTE-FOD (SG-FOMA, | RiB. 1.4 MHz, 6a-GAM) LTE-FOD &50 +8.6
10183 | CAD | IEEE 802.11n (HT Greantield, 6.5 Mops, BPSK) WLAN 8.09 +9.6
10194 | CAD | IEEE 804.11n (HT Greenheid, 30 Mbps, 16-GAM) WLAN 812 +58
10195 | CAD | IEEE 802110 (HT Greenlield, 65 Mbps, 64-QAM) WLAN B.2) 9.6
10186 | CAD | IEEE 802 11n (HT Mixed, 6.5 Mbps, BPSR) WLAN B.10 196
10187 | CAD | [EEE 802110 (HT Mixed, 39 MOps, 16-CAM) WLAN B2 5.6
10198 | CAD | IEEE 802.11n (HT Mixed, 65Mbps, B4-CAM) WLAN B.27 29.6
10218 | CAD | [EEE BOZ.11n (HT Mixed, 7.2 Mbps, BPER) WLAN B.03 L06
10220 | GAD | IEEE 802.11n (HT Mixad, 43.3Mbps, 15-0AM) WLAN 8,13 9.6
10221 | CAD | IEEE 802.11n (HT Mixod, 72.2 Mbgs, 64-CAM) WLAN B27 £9.6
10222 | CAD | IEEE 802.11n (HT Mixed, 15 Mbps, BPSHK) WLAN 8.06 8.8
10223 | CAD | IEEE B0Z.11n (HT Mixed, 90 Mbps, 16-0AM) WLAN 848 86
10224 | GAD | IEEE BO2.11n (HT Miked, 150 Mops, B4-0AM) WLAN 8.08 +0.6
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