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CALIBRATION CERTIFICATE

Object EX3DV4 - SN : 7382

Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: September 27, 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(22+3)°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 101919 12-Jun-23(CTTL, No.J23X05435) Jun-24
Power sensor NRP-Z91 101547 12-Jun-23(CTTL, No.J23X05435) Jun-24
Power sensor NRP-Z91 101548 12-Jun-23(CTTL, No.J23X05435) Jun-24
Reference 10dBAttenuator 18N50W-10dB 19-Jan-23(CTTL, No.J23X00212) Jan-25
Reference 20dBAttenuator 18N50W-20dB 19-Jan-23(CTTL, No.J23X00211) Jan-25
Reference Probe EX3DV4 SN 3846 31-May-23(SPEAG, No.EX-3846_May23) May-24
DAE4 SN 1555 24-Aug-23(SPEAG, No.DAE4-1555_Aug23) Aug-24
DAE4 SN 549 24-Jan-23(SPEAG, No.DAE4-549_Jan23) Jan-24
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A 6201052605 12-Jun-23(CTTL, No.J23X05434) Jun-24
Network Analyzer E5071C MY46110673 10-Jan-23(CTTL, No.J23X00104) Jan-24
Reference 10dBAttenuator BT0520 11-May-23(CTTL, No.J23X04061) May-25
Reference 20dBAttenuator BT0267 11-May-23(CTTL, No.J23X04062) May-25
oCP DAK-3.5 SN 1040 18-Jan-23(SPEAG, No.OCP-DAK3.5-1040_Jan23) Jan-24

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer é/@

Reviewed by: Lin Hao SAR Test Engineer ﬁ ff //%

Approved by: Qi Dianyuan SAR Project Leader %

Issued: October 05, 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
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMXx,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 6 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

6=0 is 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) IEEE Std 1528-2013, “[EEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March
2010

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

Methods Applied and Interpretation of Parameters:

o NORMXx,y,z: Assessed for E-field polarization 6=0 (f<900MHz in TEM-cell; f>1800MHz: waveguide).

NORMX,y,z are only intermediate values, i.e., the uncertainties of NORMX,y,z does not effect the

E? -field uncertainty inside TSL (see below ConvF).

o  NORM(fx,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.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o AxYz BxYyz Cx\yzVRxy,z:AB,C 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.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) 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 valued 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+50MHz to+100MHz.

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

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7382

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pV/(V/im)?)~ 0.42 0.42 0.47 +10.0%
DCP(mV)B 100.8 101.0 103.5

Modulation Calibration Parameters

uiD Communication A B (o] D VR UncE
System Name dB dBvuVvV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 160.9 | +2.0%
Y 0.0 0.0 1.0 159.5
z 0.0 0.0 1.0 178.1

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%.

AThe uncertainties of Norm X, Y, Z do not affect the E2-field uncertainty inside TSL (see Page 4).
B Numerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7382

Calibration Parameter Determined in Head Tissue Simulating Media

£ [MHzZ° Rel.at-iv.e Conductivity ConvF X | ConvF Y | ConvF Z | Alpha® Depth® | Unct.

Permittivity © (S/m)F (mm) (k=2)
750 41.9 0.89 10.65 10.65 10.65 0.17 1.24 | +12.7%
900 41.5 0.97 10.19 10.19 10.19 0.20 115 | £12.7%
1750 40.1 1.37 8.60 8.60 8.60 0.26 0.97 | £12.7%
1900 40.0 1.40 8.30 8.30 8.30 0.25 1.01 +12.7%
2300 39.5 1.67 8.16 8.16 8.16 0.60 0.68 | £12.7%
2450 39.2 1.80 7.89 7.89 7.89 0.45 0.86 | £12.7%
2600 39.0 1.96 7.65 7.65 7.65 0.53 0.77 | £12.7%
3300 38.2 2.7 7.39 7.39 7.39 0.49 0.86 | £13.9%
3500 37.9 2.91 7.24 7.24 7.24 0.41 1.03 | +13.9%
3700 37.7 3.12 7.10 7.10 7.10 0.43 1.03 | +13.9%
3900 37.5 3.32 6.98 6.98 6.98 0.40 125 | +13.9%
5250 35.9 4.71 5.62 5.62 5.62 0.50 1.25 | +13.9%
5500 35.6 4.96 5.10 5.10 5.10 0.40 1.50 | +13.9%
5750 35.4 5.22 5.08 5.08 5.08 0.40 1.52 | +13.9%

€ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency up to 6 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated target
tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below * 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARnead)
(TEM cell, f =900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: +3.2% (k=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7382

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 65.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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Accrodited by the Swiss Accrediation Senics [SAS)
The Swiss Accreditation Service s one of the signafories o the EA
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CALIBRATION CERTIFICATE

Object D750V3 - SN:1229

Accreditation No: SCS 0108

D750V3-1229_Mar23

Cabbenlion procadure(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0,7-3 GHz

Calibration dab March 24, 2023

Thiis calibration cerificate documents the mcoabdity 1o national stardards, which realize the pirysical units of moasummants (S1)
Tho measuremants and 1he uncotainles wilh confidence probability are given on the lalowing pages and ar part ol e corificabe.
Al calibrations have besh conducted in the closed labombory facility. environment ismperaiuee (22 + 35°C and humidity < T0%.

Calibration Equipmen| used (METE critical for calibration)

Thits califaicn Hﬂimg. :hn.l! not ba reproduces] axcapt in full without written appeoval of B labombory.

Primasy Stardards 0w Cal Dala {Comdicals Hew) Scheduled C

Powes mater NRF SN 1047TR Da-Apr-22 (Mg, 217-D3525003524) Aprid

Power sansor MAP. FH1 SN 103244 Od-Agr-22 (Mo 217-03524) Ape-23

Powar sonace MAP-Z01 SN 100245 Dd-Apr-32 (Mo, 217-03525) Apr2d

Roferoncs 20 dB Athenunior SN BHIGA (20k) Od-Apr-22 (Mo, 217:03587) Ape-23

Type-N mismaich combination S 310683 | 08327 Od-Apr-22 (Mo, 21 7-03529) Ape23

Raference Probe EXI0V4 SN 7349 10-Jar-23 (Ho. EX3-7349_Jan23) Jan-24

DAE4 BN: B 18-Dac-22 (No. DAE4-61_DoecX) D23

Sacondary Slardands (i1} Chack Dt {in hexisi) Scheduled Chock

Porwar mater E44108 SH: GBIO5S12475 30-0ct-14 {in house chick Ocl-22) In house chacic Oct-24

Pomnir sonsor HP B4814 SN; USITAITEI OF-0et-15 {in house chack Ocl-23) Iy i bk Ded-24

Porwar sansor HP B481A SM: MY 41093305 OF-Cet-15 {in houpe chisck Oel-22) In house chack: Cct-24

AF ganacalor RAS SMT-06 SM: 100972 15Jur-15 (in house chack Oct-22) In Fousi chabck: Oct-24

Matwork Anadyzar Agilend ERISEA | SN: UIS41080477 31-Mar-14 (in house chack Ocl-22) In house check: Oct-24
Mams Function Segnaluie

Calibralod by: Michasd Wabar Laboralory Technician

Appeovad by Svan Kiihn Tachracal Manage: o P

Issued: Maech 24, 2023
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Accrodited by iho Swiss Accroditation Sorvice (SAS) Accreditation Mo.: SCS 0108

The Swiss Accreditation Service s one of the signatories to the EA
Mulitateral Agresmoent for the recognition of ealibration carificaton

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MIA not applicable or not measurad

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 Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
¢) DASY Systemn Handbook

Methods Applied and Interpretation of Parameters:

Ll

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.

Raturn Loss: This parameter is measured with the source positioned under the liquid filled
phantomn (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
prabability of approximately 95%.
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Measurement Conditions

DASY gystam conlbguralion, as lar &8 nol given on pacs 1,
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantem Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacers
Zoom Scan Resolution d, dy. dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
Tha following paramedars and calculations were applied.
Temperatura Parmittivity Conductivity
Nominal Head TS5L parameters x20°C 41.8 0.88 mho/m
Measured Head TSL parameters (220 +02)°C 41.0£6% 0.80 mho/m = & %
Head TSL temperature change during test =05°C
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Candition
SAR measured 250 MWW inpast power 213 Wikg
SAR for mominal Head TSL paramiabers nomalized to 1W B.A1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
5AR measured 250 mW inpul power 1.38 Wikg
SAR for nominal Head TSL paramaters namalized o 1W 5.46 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, ranslormed 1o fead point 5330-1.0K J
Retum Loss - 20.5 d8 |

General Antenna Parameters and Design
| Eoctrical Delay {one direction) 1.033 ns |

ARer long lerm use with 1005 radiated power, only a slght warming of the dipole near the leedpoint can be measuned.

The dipole is made of standard semingd coaxial cable. The center conducior of the feeding lne is directly connected to the
second arm of the dipole, Tha antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small and caps
are added to the dipole arms in order 1o improve matching when loaded according 10 the position as explained in the
“Measuremant Conditions™ paragraph. The SAR dala are nol attected by this changa. The owerall dipole kength is still

according to the Standard

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

leadpoint may be damaged.

Additional EUT Data

[ Manutaciured by

SPEAG
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DASYS Validation Report for Head TSL

Date: 24.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 Miz; Type: D750V3; Serial: D750V - SN:1229

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

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

Measurement Standard: DASY S (IEEESIEC/ANSI C63.19-2011)

DASYS2 Conliguration:

Probe: EX3DV4 - SNT349; ConvF(10.0], 10200, 10001y @ 750 MHz: Calibrated: 100012023
Sensor-Surface: |.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 19.12.2022

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

DASYS2 52.10.4(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 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 3.20 Wikg

SAR(1 g) = 2.13 W/kg; SAR(10 g) = 1.38 W/kg

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

Ratio of SAR at M2 to SAR at M| = 66.2%

Maximum valee of SAR (measured) = 2.83 Wikg

0 dB =2 83 Wikg = 4.52 dBW/kg
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Impedance Measurement Plot for Head TSL

Els Yew Channel Swgep Calbwation Irace Scale Myker System  Window Help

dusn
|z
Swelus CHYL, BN C™ 1Pl B2l Dielay LCL
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Schwalzerischer Kalibrierdiens
Service sulsse dialonnage
Barvizio svizzeno dl tarabura
Swiss Calibration Service

Accredited by the Swiss Accreditaion Servce (SAS) Accreditation Mo SCS 0108
Thi Swiss Accreditation Service Is one of the signataries ta the EA
Multilateral Agresmant Tor the recognition of callbrabion cenificates

client BACL Certificate No. D1T750V2-1199_Mar23
Sunnyvale USA
|CALIBRATION CERTIFICATE
Objoct DAT50VZE - SN:1199
Cafibration procedurn(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: March 27, 2023

This calbration cerificale documants ihe o nafionad standards, which realize the physical units of messumements (S1).
Thix measurements and tha uncertainies wih conlidenca probability ane given on the kolicwing pages. and are part o the comficabe

Al calibeations Fuve besen conduced in the closid labarstony tclity: environmant lenperaiue (22 + 37°C and humidity < T0%

Calibration Equipmant used (MATE critical bor calibiabion)

Primary Standards |IDw Cal Dale (Canificabe Mo ) Seheduled Calibration
Prwsr msiiler NP SH: 1MTTE Odoipr-22 (Mo, 217-0352503524) Apr-Z3
Power sensor NRP-ZI1 Sk 100244 D-And-27 (Mo, 21703524} AprFd

| Peraver sansor MRP-Z81 SHE 103245 O Apr-22 (Mo, 217-03525) Apr-23
Roalerence 20 d8 Atleruaice SN: BHEAE (20k) Dd-Ape-22 (Ma. 217-00527) Ape-23
Typa- mismaich combination SN; 310982 [ 06327 Oudfpr22 (Mo, 217-03528) Apr-23
Ralferance Proba EX30V4 SM: T3dG 10-Jdan-23 (Mo, EX®TI48 Jar23) Jan-24
DAEA 5M: 801 16-Dec-22 (Mo. DAE4-B01_Dec2?) Doc-23
Secordary Standands l =} — Chisci Drabe (in house) . _ Schwdulod Chisck
Powar maber E44108 | BM; GBISS12475 -0ct-14 (im house chack Ocl-22) In housie chiscc Oct-24
Pawar sarmor WP B4A14 | SM: USIT200TA3 070815 (i house check Oct-22) In house chsck: Oot 24
Power serscr HP BAB1A SN MY 41083315 OT-Oct-15 (im house chisck Oci-22) In housie chbck: Oct-24
RF gerbrator R&S SMT-06 SN 100872 15=Jum-15 [im houts choeck Oct.22) I Bous chsck: Oct-24
Mabsork Analyzer Agleni EE3SEA | SM: US41080477 I-Mar-14 (in house chock Ocl-22) I Fecruimi chack: Ohet-24

Hama Funclion Signalure
Caltrabed by: Juton Kbt Labsrabany Ti =
N2
Approwed by Sven Kihn Technical Manager § /
- Z N
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401U82760E-SA

Calibration Laboratory of AT Bt =
: SNt 5 parischer K
Schmid & Partner i ¢ Service suisse diitalonnage

Engineering AG = Servicio svizzers di taratura
Zoughausstrasse 43, 8004 Zurich, Switzertand L S swiss Callbration Service
[ O
Accredited by the Swiss Accreditation Servce (SAS) Accreditation No.: SCS 0108

Thir Swiss Accreditation Service s one of the signaiorios io the EA
Muitilateral Agreamant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

* Refurn 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 measurament 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%.

Cadificate Mo: D1750V2-1180_Mar23 Pagir 2 of &
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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2401U82760E-SA

Measurement Conditions

DASY system configuration, as lar &3 nol given on page 1.
DASY Version DASYEZ W52.10.4
Extrapolation Advanced Exirapclation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL paramebers x2oc 401 1.37 mhairn
Measured Head TSL parameters (220202)°C B8E6% 1.33 mho/m 6 %
Haad TSL temperature change during test <05 -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head T5L Condition
SAR measured 250 mW input power 8.89 Wikg
SAR for nominal Mead TSL paramaters noemalized o 1W 36.0 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 4,659 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 18.9 Wikg £ 16.5 % (k=2)

Cartificate Mo D1750V2-1199_Mar23

Page 3 of &
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401U82760E-SA

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed poinl 46.9 0+ 3.8 j2
Retum Loss - 26.0 dB

General Antenna Parameters and Design

Elecirical Delay {one direction} 1.211 ns __]

Afler long term use with 100W radiated power, only a slight warming of the dipole near the Teadpoint can ba measured.

The dipote is made of standard semirigid coaxial cable. The cenler conductor of the feeding line is directly connected to the
second arm of the dipole. Thix antenna is therefions short-circuiled for DC-signats. On gome of the dipoles, small end caps
are added 1o the dipole arms in order 1o improve matching when Isaded 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 appled o the dipole arms, bacausa they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

[ Manufactured by SPEAG

Cartiflcate No: D1T5002-1100_Mar23 Page 4 ol &
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401U82760E-SA

DASY'S5 Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: DI750V2 - SN:1199

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: £= 1750 MHz; o = 1.33 S/m; & = 38.8; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY 52 Configuration:
+  Probe: EX3DV4 - SNT349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz: Calibrated: 10.01,2023
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
+ Phantom: Flat Phantom 5.0 (fronty; Type: QD 000 P50 AA; Serial: 1001
o DASBYS52 52 104(1533); SEMCAD X 14.6.14(7501)

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

Reference Value = 1048 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 16.3 Wikg

SAR(1 g) = 8.59 Wikg; SAR(10 g) = 4.69 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 54.5%

Maximum valuc of SAR (measured) = 13.8 Wikg

0dB = 13.8 Wikg = 1139 dBW/kg

Canifizate Mao: 01750021199 _Mar23 Page 5 of B

TR-EM-SA005 Page 20 of 59 Version 3.0




Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2401U82760E-SA

Impedance Measurement Plot for Head TSL

Ltk Wiew Chonnel Sweep Calbestion [race Scale Magksr System Window Help

BEES:

Ch i Sssgm 20
Chi St 1

WHNE) aHe

Stop 1 35000 GHz

1
{
Toep 1 35000 OV
Stewz  CH1: BN C* 1ot Avge2T) Delyy LCL I
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasss 43, 8004 Zurich, Swilzerland

Schwalzerischer Kalibrierdienst
Sorvice sulsse dilalonnage
Sarvizis aviebaie di tarstura
Swiss Calibration Service

Accreditation No.: SCS 0108

Accrodiled by the Swiss Acoraditalion Sendon (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiatersl Agresment for he recognition of calibration cenificabes

Client  BACL Certificats No. D2450V2-1103_Mar23
Sunnyvale, USA
CALIBRATION CERTIFICATE
Object D2450%2 - SN:1103
Calibration procedure(s) QA CAL-05v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibration fa; March 27, 2023

This caliwation cerlificale documaents the iaceabiity Io national standands, which realize tha physical unils of measuremsnts (S1)
This massursments and th unceainties with confidence probability sne given on the Tollowing pages and ane part of the cerificals.

Al calibrations hane besn conducled in the dosed aboratony tadlity: ervironment lemgeratune (22 & 35°C and humidity < Tt

Calibration Equipment used (MATE critical for calibration]

Primary Standards 0# Cal Dage (Cortifcate No.) Schpduled Calibration

Power mater NRP 5N 104778 Oud-Apr-22 (Mo, 2170352503524) Apr23

Pt sermar MRP-201 SM: 103244 Dud-Ape-22 (Mo, 217-03524) Apr-23

Powar sensor NRP-Z91 SN; 103245 Od-Apr-22 (Mo, 217-03525) Apr23

Ridatencs 70 B ARniion SN: BHOJS (20K} Dub-Ape-22 (Mo 217-0052T) Ape-23

Type-M mismatch combination SH; J0082 106327 Od-Ape-22 (Mo, 217-03828) Ape23

Radorenca Probe EXI0WE SN THMD 10-Jan-23 (Mo, EX3-7340_JanZ3) Jan-24

DWMES SN 601 16-Dec-22 (Mo, DAES-601_Dec2) Dec-23

Secordary Standards (=] ] Check Dale (in houss) _ SchoduledCheck

Poswer meber E44 150 SN GEXS124TS W0-0rct=14 (i howse cheds, Oct-22) I houwss check: Ocl-24

Posnr sansor HP 84814 SN: USITZO2TED O7-Qt-15 (in house chock Oct-12) In house chack: Ocl-24

Power sensor HP 84814 SN MYA1003015 O7-Oct-15 (in houss chedk Oct-22) In house check: Ocl-24

RF ganaralor RAS SMT-08 SN 100972 15-Jun-15 (in housa chack Oct-22) In housa chack: Ocl-24

Metwork Analyzer Agilend EBISEA | SN US41080477 ¥1-Mar-14 {in house check Oc-22) In house check: Ocl-24
| Mami Fungtion Sigrailure

Calibenbesd by Juon Kbl Labaratory Tachnician

=L =z
Approved by Swvan Kilbn

st Mawch 27, 2023

This calibration cerificale shall not be reproduced xcep! in full without weitten appeoval of the laboratory.
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Calibration Laboratory of oAy  iChra e TE

Schmid & Partner “"i:—“\:::{"/"': f . g s-rulc:::::i::'uuonw
Engineering AG % ! . Il ¢ Servizio sviezero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzsriand fﬂﬁ:ﬁ \'*\\._ _/ S swiss Calibration Servics

Accrediled by the Swiss Accrodilnion Sarvice (SA5) Accreditation Mo.! SCS 0108

Tha Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag ¢ for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

MIA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |IEC/IEEE 62209-1528, "Measuremeant 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 Parameders with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

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

reflected power, No uncertainty required.
SAR measured; SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor,

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

he

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%.

Caodificale No: D2450V2-1103_Mar23 Page 2 of &
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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2401U82760E-SA

Measurement Conditions

DASY systam configuration, as far as nol given on page 1.

DASY Version DASYS2 V52.10.4 |
Extrapolation Advanced Extrapolation o
Phantom Modular Flat Phaniom )
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resclution dx, dy, dz =5 mm
Froquency 2450 MHz £ 1 MHz
Head TSL parameters
The foliowing parameders and calculations were applied.
Temperature Permittivity Conductivity
Hominal Head TSL parameters 22.0*C 382 1.80 mhaim
Measured Head TSL parameters {22.0+02)"C MWOLE% 1.81 mhoim £ 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 rreasuned 250 mW Input power 13.1 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 51.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR rreasured 250 mW inpul power 8.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W 242 Wikg £ 16.5 % (k=2) |

Cenificate No: D245002-1103_Mar23
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