Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501P41381E-SAA

APPENDIX C PROBE CALIBRATION CERTIFICATES
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Engineering AG P S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland “% ’ffﬁ\ SF

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 BACL Certificate No. EX-7896_Nov24
Sunnyvale, USA
CALIBRATION CERTIFICATE J
Object EX3DV4 - SN:7896
Calibration procedure(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,
QA CAL-25.v8

Calibration procedure for dosimetric E-field probes

Calibration date November 07, 2024

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

All calibrations have been conducted in the closed laboratory facility: environment temperalture (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 NRP2 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar-25

Power sensor NRP-291 SN: 103244 26-Mar-24 (No. 217-04036) Mar-25

OCP DAK-3.5 (weighted) SN: 1249 23-Sep-24 (OCP-DAK3.5-1249_Sep24) Sep-25

OCP DAK-12 SN: 1016 24-Sep-24 (OCP-DAK12-1016_Sep24) Sep-25

Reference 20 dB Attenuator | SN: CG2552 (20x) 26-Mar-24 (No. 217-04046) Mar-25

DAE4 SN: 680 23-Feb-24 (No. DAE4-660_Feb24) Feb-25

Reference Probe EX3DV4 SN: 7349 03-Jun-24 (No. EX3-7349_Jun24) Jun-25

Secondary Standards 1D Check Date (in house) Scheduled Check

Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-24) In house check: Jun-26

Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-24) In house check: Jun-26

Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-24) In house check: Jun-26

RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-24) In house check: Jun-26

Network Analyzer EB358A SN: US41080477 31-Mar-14 (in house check Sep-24) In house check: Sep-26
Name Function Sigpalure

Calibrated by Joanna Lleshaj Laboratory Technician ;é! fﬁ E 4 F
Approved by Sven Kiihn Technical Manager ﬂ-\,

Issued: November 08, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A, B,C,D modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

Polarization f rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 9=0is

normal to 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 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"

Methods Applied and Interpretation of Parameters:

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

NORM(f)x,y.z = 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 is included in the stated uncertainty of
ConvF.

DCPx,y,z: DCP are numerical linearization paramelers 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 calibrated but determined based on the signal characteristics

Ax.y.z; Bx,y.z; Cx,y,z; Dx,y,z; VRx,y,z: 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

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

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

Sensor Offset. The sensor offset corresponds to 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 NORMSx (no uncertainty required).
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501P41381E-SAA

EX3DV4 - SN:7896 November 07, 2024

Parameters of Probe: EX3DV4 - SN:7896

Basic Callbration Parameters

Sensor X Sensor Y Sensor 2 Unc (k=2)
Norm (pvAvimE) A 0.67 0.56 0.62 +10.1%
DCP (mV; B 106.2 106.2 106.0 +4.7%

Calibration Results for Modulation Response

UID | Communication System Name A B c D VR Max Max
dB | dB/pv dB mV | dev. | UncE
k=2
0 CW X[ 0.00 0.00 1.00 | 000 | 125.1 [ £1.5% | +4.7%
Y| 0.00 0.00 1.00 132.2
Z| 0.00 0.00 1.00 120.5

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

A The uncertainties of Norm X,Y.Z da not affect the E2-field uncertainty inside TSL (see Pages 5 and 6).

tor maxirnum specilied field strangth.
max, deviation lrem linear respanse applying rectangular distribution and is expressed lor the square of the field value.

B 1
& Uncertainty is determined using the
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501P41381E-SAA

EX3DV4 - SN:7896

Parameters of Probe: EX3DV4 - SN:7896

Other Probe Parameters

November 07, 2024

Sensor Arrangement Triangular
Connector Angle 28.7°
Mechanical Surface Detection Mode enabled
Cptical Surlace Delection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length amm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point Tmm
Prebe Tip to Sensor Y Calibration Point imm
Probe Tip to Sensor Z Calibration Poini 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measursment distance from surface can be increased lo 3—4 mm for an Area Scan job.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501P41381E-SAA

EX3DV4 - SN:7896

Parameters of Probe: EX3DV4 - SN:7896

Calibration Parameter Determined In Head Tissue Simulating Media

November 07, 2024

t (MHz)¢ Relative Conductivity® | ConvFX | ComvF Y | ConvFZ | AlphaS | Depth® UneH

Permittiviy® (S/'m) {mm) (k=2

750 1.9 0.89 872 9,14 9.15 035 1.27 +11.0%
900 4.5 0.97 8.08 8.47 8.48 0.35 1.27 £11.0%
1760 40,1 1.37 7.20 7.55 7.56 0.35 1.27 +11.0%
1800 40.0 1.40 6.96 729 7.30 035 1.27 +11.0%
2300 39.5 167 6.79 712 713 035 1.27 £11.0%
2450 39.2 1.80 6.54 6.85 6.86 0.35 127 £11.0%
2600 39.0 1.96 6.60 6.92 6.93 0.35 1.27 +11.0%
3300 382 2.71 5.83 612 B.12 0.36 1.27 +13.1%
3500 379 291 5.91 6.19 6.20 0.36 1.27 +13.1%
3700 377 312 592 6.20 6.21 0.36 1.27 +13.1%
3900 375 332 579 6.07 6.07 0.36 1.27 +13.1%
5250 359 471 486 5.09 5.00 032 1.27 +13.1%
5600 355 5.07 452 474 474 0.28 1.27 +13.1%
5800 35.3 527 4.56 478 4.78 0.27 1.27 £13.1%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (see Page 2), else it is restrictad to +50 MHz. The uncartainty is the
ASS of tha ConvF uncertainty al calibration frequency and the uncertainty for the indicated frequency band. Erequency validity below 300 MHz is £10, 25,
40, 50 and 70 MHz for ConvF assessments al 30, 64, 128, 150 and 220 MHz respectively. Validity ol ConvF assessed at 6 MHz is 4-8MHz, and ConvF
assessed at 13 MHz is 9-19 MHz. Abpve 5 GHz frequency validity can be exiended to £110MHz.

F Tha probes are calibrated using tissue simulating liguids (TSL) that deviate for £ and & by [ess than +5% from the target values (lypically better than +3%)
and are valid lor TSL with deviations of up to +10% if SAR correction is applied.

G alpha/Depth ara detarmined during ealibration, SPEAG warrants that the remaining deviation tue to the boundary effect after compensation is always less
than x1% tor frequencies below 3 GHz and below £2% lar Ireguencies between 3-8 GHz at any distance larger than half the probe tip diameter from the
boundary,

H The stated uncertainiy is the total cabibrasion uncertainty (k = 2} of Narm-ConvF. This is equival
Table 9 of IECNEEE 62208-1528:2020.

tothe

with the symbol CF in
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501P41381E-SAA

EX3DV4 - SN:7896 November 07, 2024

Parameters of Probe: EX3DV4 - SN:7896

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHZ)¢ Relative Conductivity” | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® UneH
Permittivity™ (S/m) {mm) (k=2)
6500 345 6.07 4.74 498 497 0.20 127 +18.6%

c Frequensy validity at 6.5 GHz is -600/+700 MH2, and +700 MHz at or above 7 GHz. The uncertainty is the RSS of the CorwF uncertainty at catibration
freg y and tha ur inty for the indi d band.

F The probes are calibrated using tissue simulating liguids (TSL) that deviate for ¢ and o by less than +10% from the target values (typically better than +6%)
and arg valid for TSL with deviations of up 1o +10%.

S pipna/Depth are ined during calibration, SPEAG that the ining deviation dus to the y effect aftar comp ion is atways less
than +1% for requencies below 3GHz; below +2% for frequencies betwesn 3-8 GHz; and below $4% for frequencies between B-10GHz at any distance
target than hall the probe tip diameter from the boundary.

H The stated ¢ inty is the total cali an ungertainty (k = 2} of Norm-ConvF. This is equivalent to the uncertainty componenl with the symbal CF in
Table 9 of [EC/IEEE 62209-1528:2020.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501P41381E-SAA

EX3DV4 - SN:7896

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)

November 07, 2024
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501P41381E-SAA

EX3DV4 - SN:7896 November 07, 2024
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: 2501P41381E-SAA

EX3DV4 - SN:7896

108

Dynamic Range f(SARpeaq)
(TEM cell, feya = 1900 MHz2)

November 07, 2024
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Uncertainty of Linearity Assessment: +0.6% (k=2)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

EX3DV4 - SN:7896
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November 07, 2024
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Uncertainty of Spherical Isotropy Assessment: +2.6% (k=2)
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APPENDIX D CALIBRATION CERTIFICATES

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnusstrasss 43, B004 Turich, Switzerland

Accrodiled by the Swiss Accreciation Sendon [SAS)
The Swits Accreditation Service ks one of the signaterios o the EA
Muiltilateral Agraement for the recognition of calibration cortificates

Client

BACL UsSA
Sunnyvale, USA

Sehweizarischer Kalibriendienst
Service suisse d'dtalonnage
Serviio avizzers di taratura
Swiss Calibration Service

Accreditation No: SCS 0108

D750V3-1229_Mar23

CALIBRATION CERTIFICATE

Objoct

Cabbralion procodurals)

Calibration dale

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

March 24, 2023

Calibralion Equipment used (MATE critical for calibration)

D750V3 - SN:1229

Thi calltwation cerificaly documants the knceabidity o nalional slardards, which nealize the physical unils of measwements (51)
Tha maasurgmants and thi uncertainiles with confidence probability aro gheen on T alowing pages and an part o the catificabs.

Al calibrations have been conducted in tha clased labombory facilty: environment (ergeraiues (22 + 3°C and humidity < T0%.

Thits calfwation certificato :h.n.Hnntbn reproduced axcopt in bull withedt weitten appeoval of B labombony.

Primaidy Standands 0¥ Cal Dale {Condicale No | Schadulod Calitralion

Powsr matar AP SM 104778 Dd-Apr-22 [Mo. 217-0352503524) A3

Power senscr MAP-Zi1 SHE 103244 O-Apr-22 (Mo, 217-03524) Ape-23

Powad sandod NRP-Z0 SNE 103245 Dd-Apr-22 [Mo. 217-03525) Ape-23

Aeference 20 df Attenuaion She BHOGDE (208) Q-Apr-22 (Mo, 217-03527) Apd-23

Type-N mismalch combination SHE 310082 /06327 04-Ape-22 (Mo, 217-03528) Apr-23

Palerercs Proba EX30VE She 7348 1-Jan-23 (Mo, EX3-7348_Jdang3) Jan-24

DAE4 SN 60 19:00c-22 (Mo, DAES-601_Decd) Do-23

Secondary Standards 0 Ghack Dl {in house) Scheduled Chock

Poror matar E4410908 SN GEMS1247E 30-Cct=14 {in housa chack Ocl-22) I house chickc Oct-24

Powar sensor HP B4814 SN LISITEazTaEl GF-0et-15 {in house chock Ool-22) I D ol Ot-24

Pl gansor HP B4814 BH: MYa1083IE 07+ Cci-15 {in houso chack Oel-23) In house chack: Oicl24

AF ganacalor ARS SMT-08 SN 100472 15-Jur-15 {in house chack Oct-22) In e chach: Oct-24

Matwork Anadyzar Agilent ERISAA | SM: LISS1080ATF 30-Mar-14 {in house chack Ocl-22) In bousne check: Oct-24
Maimaa Functicn Sl lse

Calbralod y: Michasd Waber Laboeatory Tachnician

Apprivad by Svan Kidhn Techrical Managar & il

Issund: March 24, 2023

Cartificaie No: DTS0V3-1229_Mar23
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Callbf.'ﬂlll:ln Laboratory of 5&"'&;::-_:__ S  Schwelzerischer Kalibricrdien:
Schmid & Partner % @ Service suisse détalannage
Engineering AG Lo T Servizio svizrero di tarnbura
Zeughausstrasse &1, 8004 Zurich, Switsarland “f’-zuﬁ\‘ » 5  Suiss Calibeation Service
Actrocited by the Swiss Accroditasion Sorvice (SA5) Accreditation Mo.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Blsltitateral Agresmant for the recognition of caliiration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NMORM x,y,z
MA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/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, Instrumentatio
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b} KDE 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY Systern Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the e
of the cerificate. 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
phantem (as described in the measurement condition clause). The Retum Loss ensures I
reflected power. Mo uncertainty required.

SAR measured: SAR measured at the stated anlenna 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 paramelers are used to calculate t
nominal SAR result.

The reported uncertainty of measurement Is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximataly 95%.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501P41381E-SAA

Measurement Conditions

DASY systamn configuration, as far as nol given on page 1,
DASY Version DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipole Center - TSL 15 mam with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 750 MHz =1 MHz
Head TSL parameters
The following parametars and calculations wene applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 20°C 418 0.88 mho/m
Measured Head TSL parameters (220 +0.2)°C 41.026% 0.80 mho/m = & %
Head TSL temperature change during test =05°C
SAR result with Head TSL
SAR averaged over 1 em® (1 g of Head TSL Condition
SAR measured 250 mAV ingast power 213 Wikg
SAR for nominal Head TSL paramabers nommalized o 1W 8,41 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW inpul power 1.38 Wikg
SAR for nominal Head TSL paramaters nomalized 1o 1W 5.46 Wikg = 16.5 % (k=2)

Cartificate Mo: DYS0VE-1220_Mar23
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501P41381E-SAA
Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL
Impedance, ranslormed 1o feed point 53301-1.0HK2
Retum Loss - 20.5 di&
General Antenna Parameters and Design
| Esoctrical Delay (one drection) | 1.033 ns

ARer long term use with 1005 radiated power, only a skght warming of the dipole near the lsedpoint can be measured.

The dipole is made of standard semingid coaxial cable. The center conducior of the leeding lne is directly connected to the
sacond arm of the dipole. The antenna is therelors shom-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o Emprove matching whan loaded according 1o the position as explained in the
“Measuremeni Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

Mo axcessive force must be appled to the dipale arms, because they might band or the soldered conneclions near the

feedpoint may be damaged,

Additional EUT Data

E Manutaciured by

SPEAG

Caortilicabe No: DF50V3-1228_Mar23
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501P41381E-SAA

DASYS Validation Report for Head TSL

Date: 24.03. X
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MEx; Type: D750V 3: Serial: D750V - SN:1229

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters wsed: = 750 MHz; o = 0.9 5/m; & = 41; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS ([EEENEC/ANSI Co3.19-2011)

DASY 52 Configuration:
¢«  Probe: EX3DV4 - SNT349; ConvF(10.1 1, 10001, 1011 @ 750 MHz; Calibrated; 10001,2023
+  Sensor-Surface: |4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 19.12.2022
+  Phantom: Flat Phaniom 4.9 {front); Type: QD O0L P49 AA; Serial: 1001
« DASYS252.10.4(1535) SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 59.57 V/m: Power Drift = -0.09 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(I g) = 2.13 Wikg; SAR(I0 g) = 1.38 Wikg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at MZ o SAR at M1 = 66.2%

Maximum value of SAR (measured) = 2.83 Wikg

0 dB = 2.43 Wikg = 4.52 dBWhg

Corificate No: DTS0V3-1229_Mar23 Page Sof 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: 2501P41381E-SAA

Impedance Measurement Plot for Head TSL
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b" In Collaboration with \‘\“\.\I,‘_‘/"’””f/ h EAT]
= ryvryv SN A ohdi AI
=<l 77s p e a9 e oNAS " CAICT
Sl CALIBRATION LABORATORY g Bt

NS CALIBRATION

AR CNAS L0570

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191
Tel: +86-10-62304633-2117
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Client BACL Certificate No: 23J02Z80061

CALIBRATION CERTIFICATE

Object DY00V2 - SN: 132

Calibration Procedure(s) FF-711-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 26, 2023

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

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (2243)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.223-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer g é

Reviewed by: Lin Hao SAR Test Engineer Tﬁﬁ/ﬁ]

Approved by: Qi Dianyuan SAR Project Leader 0%({71._

1, ST

Issued: October 4, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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-mounted
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:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

e 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.

e 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: 23]102Z80061 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 900 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.97 mho/m
Measured Head TSL parameters (22.0+0.2)°C 408+6 % 0.96 mho/m £ 6 %
Head TSL temperature change during test <1.0°C ——- -

SAR result with Head TSL

SAR averaged over 1 c¢m’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.71 Wikg

SAR for nominal Head TSL parameters normalized to 1W 10.8 Wikg % 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 1.73 W/kg

SAR for nominal Head TSL parameters normalized to 1W 6.93 Wikg % 18.7 % (k=2)
Certificate No: 23J02Z80061 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.7Q-7.43]Q

Return Loss -22.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.307 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: 23J02Z80061 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2023-09-26
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 132
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: =900 MHz; ¢ = 0.964 S/m; &; = 40.79; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(9.68, 9.68, 9.68) @ 900 MHz; Calibrated:
2023-03-31

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

o Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

e Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 59.82 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 4.40 W/kg

SAR(1 g) =2.71 W/kg; SAR(10 g) =1.73 W/kg

Smallest distance from peaks to all points 3 dB below = 15.1 mm

Ratio of SAR at M2 to SAR at M1 =62.1%

Maximum value of SAR (measured) = 3.77 W/kg

-2.30
-4.61
-6.91
-9.22

-11.52

0 dB = 3.77 W/kg = 5.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

pages and are part of the cerlificate.

humidity<70%.

D1900V2 - SN: 5d231

FF-Z11-003-01
Calibration Procedures for dipole validation kits

February 17, 2023

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (2243)°C and

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor NRPG6A 101369 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX3DV4 | SN 7464 19-Jan-23 (CTTL-SPEAG,No.Z22-60565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49070393 17-May-23 (CTTL, No.J22X03157) May-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Collbraiod by Zhao Jing SAR Test Engineer g ]

Reviewed by: Lin Hao SAR Test Engineer M

Appraved by: Qi Dianyuan SAR Project Leader . S o

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

Issued: February 24, 2023

Certificate No: Z23-60084
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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-mounted
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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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: Z23-60084 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 11

o] 2

DASY Version DASY52 52.104
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,AcE =5mm

Frequency 1900 MHz +1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0 £0.2) C 39.0 £6 % 1.39 mho/m +6 %
Head TSL temperature change during test <10 C e -

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 10.0 Wikg

SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg +18.8 % (k=2)

SAR averaged over 10 ¢z’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 5.21 Wikg

SAR for nominal Head TSL parameters normalized to 1W 20.8 Wikg £18.7 % (k=2)
Certificate No: 223-60084 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.30+ 4.99jQ

Return Loss - 26.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.105 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z23-60084 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2023-02-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d231
Communication System: UID 0, CW; Frequency: 1900 MHz
Medium parameters used: f= 1900 MHz; o = 1.393 S/m; & = 38.96; p = 1000 kg/m?*
Phantom section: Right Section
Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN7464; ConvF(8.13, 8.13, 8.13) @ 1900 MHz; Calibrated:
2023-01-19

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

e [Electronics: DAE4 Snl1556; Calibrated: 2023-01-11

e Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 100.8 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 53.6%

Maximum value of SAR (measured) = 15.7 W/kg

-3.49
-6.96

-10.46

-13.95

-17.44 | o —
0 dB = 15.7 W/kg = 11.96 dBW/kg
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Impedance Measurement Plot for Head TSL

CAICT
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

client BACL Certificate No. D2450V2-1103_Mar23
Sunnyvale, USA

|CALIBRATION CERTIFICATE

Object D2450V2 - SN:1103

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

Calibration date: March 27, 2023

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

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

Calibration Equipment used (M&TE crilical for calibration)

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

Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

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

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

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

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

Reference Probe EX3DV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 601 19-Dec-22 (No. DAE4-801_Dec22) Dec-23

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

Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24

Power sensor HP 8481A SN: Us37292783 07-0ct-15 (in house check Oct-22) In house check: Oct-24

Power sensor HP 8481A SN: MY41093315 07-Oct-15 (in house check Ocl-22) In house check: Oct-24

RF generator R&S SMT-06 SN: 100872 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician L%_/’

Approved by: Sven Kilhn Technical Manager ’_9 ey L)_

Issued: March 27, 2023

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

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

Certificate No: D2450V2-1103_Mar23 Page 2 of 6
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Measurement Conditions

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

DASY Version DASY52 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Medular 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 220°C 39.2 1.80 mho/m

Measured Head TSL parameters (22.0+0.2)°C 380+£6% 1.81 mho/m+6 %

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

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

SAR measured 250 mW input power 13.1 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

51.7 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.10 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.2 Wikg % 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.50+54jQ

Return Loss -242dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.151 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: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:1103

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

Medium parameters used: £ = 2450 MHz; 6 = 1.81 $/m; & = 38; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) @ 2450 MHz; Calibrated: 10.01.2023
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS50 AA; Serial: 1001 |
+ DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 114.9 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 25.3 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.10 W/kg

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

Ratio of SAR at M2 to SAR at M1 =51.3%

Maximum value of SAR (measured) = 21.2 W/kg

-8.00
-12.00
-16.00

-20.00

0dB=21.2 W/kg=13.27 dBW/kg
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Impedance Measurement Plot for Head TSL
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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 BACL Certificate No. D2600V2-1207_Mar23
Sunnyvale, USA

|CALIBRATION CERTIFICATE

Object D2600V2 - SN:1207

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

Calibration date: March 27, 2023

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

All calibrations have been conducted in the closed laboratary facility: environment temperalure (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. 217-03525/03524) Apr-23
Power sensor NRP-Z81 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23
Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23
Reference 20 dB Attenuator SN: BH9394 (20k)} 04-Apr-22 (Mo. 217-03527) Apr-23
Type-N mismatch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23
Reference Probe EX3DV4 SN: 7349 10-Jan-23 (Mo. EX3-7349_Jan23) Jan-24
DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dec-23
Secondary Standards D # Check Date (in house) Scheduled Check
Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24
Power sensor HP 84814 SN: US37292783 07-Oct-15 (in house check Oct-22) In house check: Oct-24
Power sensor HP 84814 SN: MY41093315 07-0c¢t-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 EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24

MName Function Signature
Calibrated by: Jeton Kastrati Laboratory Technician {—f, . T

Lr
Approved by: Sven Kihn Technical Manager O B
=4 A
™

Issued: March 27, 2023

This calibration certificate shall not be reproduced except in full without wrilten approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

o 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.

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

e 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

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2600 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0+0.2)°C 374 +6% 1.97 mho/m £6 %

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

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

SAR measured 250 mW input power 14.0 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

6.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.8 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4592 -0.7 j&

Return Loss -27.4dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.139 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 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1207

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

Medium parameters used: f = 2600 MHz; ¢ = 1.97 S/m; & = 37.4; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.68, 7.68, 7.68) @ 2600 MHz; Calibrated: 10.01.2023
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 19.12.2022
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASY5252.10.4(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 = 118.1 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.1 W/kg

SAR(1 g) = 14.0 W/kg; SAR(10 g) = 6.26 W/kg

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

Ratio of SAR at M2 to SAR at M1 =51.5%

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

-4.20
-8.40
-12.60

-16.80

-21.00

0dB =22.8 W/kg = 13.59 dBW/kg
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Impedance Measurement Plot for Head TSL
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APPENDIX E RETURN LOSS&IMPEDANCE MEASUREMENT

Equipment Details:

Description: Dipole
Manufacturer: Speag
Model Number: D750V3
Serial Number: 1229
Calibration Date: 2024/03/26
Calibrated By: Bob Lu
Signature: Bob Lu

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

Calibrated Equipment:

5 Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Parameter Measured Target Deviation Reference Results
(MHz) Liquid Value Value Range
Return Loss | 27.796 dB | 29.503 dB -5.786% +20%;>20dB Pass
Real
750 Head 49.557Q | 53314 Q 3.757 Q <5Q Pass
Impedance
Imaginary |- 5 ;300 | 09920 | 4440 <50 Pass
Impedance
Note: Return LossDeviation = (Measured-Target)/Targetx 100%
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Dipole, 750MHz, 1229
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Equipment Details:

Description: Dipole
Manufacturer: Speag
Model Number: D900V2
Serial Number: 132
Calibration Date: 2024/09/26
Calibrated By: Bob Lu
Signature: Bob Lu

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

Calibrated Equipment:

q Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2024/05/21 2025/05/20
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Parameter Measured Target Deviation Reference Results
(MHz) Liquid Value Value Range
Return Loss | 21.803 dB | 22.005 dB -0.92% +20%;>20dB Pass
Real
900 Head 49.421 Q | 47.694 Q 1.727 Q <5Q Pass
Impedance
Imaginary |- goe1 0 | 74280 | 0.656Q <50 Pass
Impedance
Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 900MHz, 132
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Equipment

Description:

Details:

Manufacturer:
Model Number:
Serial Number:
Calibration Date:
Calibrated By:

Signature:

Dipole
Speag
D1900V2
5d231
2024/02/01
Bob Lu

Bob Lu

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

Calibrated Equipment:

q Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Parameter Measured Target Deviation Reference Results
(MHz) Liquid Value Value Range
Return Loss | 27.268 dB | 26.067dB 4.607 % +20%;>20dB Pass
Real
1900 Head 52.799 Q | 50.307 Q 2492 Q <5Q Pass
Impedance
Imaginary |- 3 ys3.0 | 40850 | -15320 <50 Pass
Impedance
Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 1900MHz, Sd231
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Equipment

Description:

Details:

Manufacturer:
Model Number:
Serial Number:
Calibration Date:
Calibrated By:

Signature:

Dipole
Speag
D1900V2
5d231
2025/02/01
Bob Lu

Bob Lu

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

Calibrated Equipment:

q Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2024/05/21 2025/05/20
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Parameter Measured Target Deviation Reference Results
(MHz) Liquid Value Value Range
Return Loss | 26.141 dB | 26.067dB 0.284 % +20%;>20dB Pass
Real
1900 Head 54.759 Q | 50.307 Q 4452 Q <5Q Pass
Impedance
Imagimary |5 5110 | 49850 | 29740 <50 Pass
Impedance
Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 1900MHz, Sd231
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Equipment Details:

Description: Dipole
Manufacturer: Speag
Model Number: D2450V2
Serial Number: 1103
Calibration Date: 2024/03/26
Calibrated By: Bob Lu
Signature: Bob Lu

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

Calibrated Equipment:

q Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Parameter Measured Target Deviation Reference Results
(MHz) Liquid Value Value Range
Return Loss | 25.308 dB | 24.161 dB 4.747 % +20%;>20dB Pass
Real
2450 Head 56.592Q | 53.467 Q 3.125Q <5Q Pass
Impedance
Imaginary |- g e790 | 5400Q | -45710 <50 Pass
Impedance

Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 2450MHz, 1103
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Equipment Details:

Description: Dipole
Manufacturer: Speag
Model Number: D2600V2
Serial Number: 1207
Calibration Date: 2024/03/26
Calibrated By: Bob Lu
Signature: Bob Lu

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

Calibrated Equipment:

q Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Parameter Measured Target Deviation Reference Results
(MHz) Liquid Value Value Range
Return Loss | 30.923 dB | 27.361 dB 13.019% +20%;>20dB Pass
Real
2600 Head 48.396 Q | 45943 Q 2453 Q <5Q Pass
Impedance
Imaginary |- g 109 | 06670 | 05580 <50 Pass
Impedance

Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 2600MHz, 1207
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