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CALIBRATION CERTIFICATE

Object EX3DV4 - SN : 7382

Calibration Procedure(s) FF-211-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: September 27, 2023

This calibration Cerlificate 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.
Al calibrations have been conducted in the closed |laboratory facility: environment temperature(22:3)«c and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Cerlificate No.)  Scheduled Calibration
Power Metar 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 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A 6201052605 12-Jun-23(CTTL, No.J23X05434) Jun-24
Network Analyzer ES071C 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

Calbrated by: Yu Zongying SAR Test Engineer /;)%

Reviewed by: Lin Hao SAR Test Engineer m’f’%

Approved by: Qi Dianyuan SAR Project Leader C,_—_%%

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 / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB,CD modulation dependent linearization parameters

Polarization ® ® rotation around probe axis

Polarization & 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

8=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) |[EEE Std 1528-2013, “IEEE 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:

e NORMzx,y,z: Assessed for E-field polarization 8=0 (f<900MHz in TEM-cell; f=1800MHz: waveguide).

NORMZx,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).

s  NORM(f)x,v,.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 Bxy.z Cxyz VRxyzAB,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 isofropy): 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/(Vim)?) A 0.42 0.42 0.47 £10.0%
DCP(mV)? 100.8 101.0 103.5

Modulation Calibration Parameters

uiD Communication A B C D VR Unc®
System Name dB dBVuV 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%.

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

£ 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

Relative Conductivit Depth® | Unct.

f [MHz]® Perr?:ttlvity g (S/m)* ¥ ConvF X | ConvF Y | ConvF Z | Alpha® (n":rnj (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 0.45 086 | +£12.7%
2600 39.0 1.96 7.65 7.65 7.65 0.53 0.77 | +12.7%
3300 38.2 2.71 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 1.25 | +13.9%
5250 359 4.7 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 354 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 (e and @) 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)

1.5 e

1.4
1.3
i.2

1.1] *

0.9
0.8
0.7

Frequency response(nor malized)
=3
o
-
+*
+
*
*

0.6

0.5

0 500 1000 1500 2000 2500 3000
f[MHz]

“TEM YR22Z

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Uncertainty of Axial Isotropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARnhead)
(TEM cell, f =900 MHz)

Input Signal[pV]
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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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Client  BACL USA
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Schweireriacher Kalibrierdiens
Service suisse d'dtalonnage
Servirio avizzero di taratura
Swiss Calibration Service

Accreditation No: SCS 0108

D750V3-1229_Mar23

CALIBRATION CERTIFICATE

Objoct

Cabbinlion probadusals)

Calbralion dale

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

March 24, 2023

Calibralion Equipmen used (MATE critical hor calibration)

D750V3 - SN:1229

This calitwation cerificaly documants the nceabdity 1o nalional slardards, which nealize the physical unils of measwEements (51)
Tho measunenants and 1he uncortsinties with confidence probabiity s ghvn on the inlowing pages 6ed o par o the corficats.

Al calibrations have besn conducted in tha closed abomtory facilty: envimnment lerperaiues (22 + 37°C and humidity < T0%.

Matwork Anadyrer Agilend EBISAA

Calibralod by:

Appervad by

SM: LISa1 080477

Flama
Michasl Waber

Svon Kihn

I-hllar- 14 i heouise chack Ohel-22)

Function
Laboratory Tachnicinn

Tochrical Manage:

Thits calfwalion ﬁ&ﬁlngg shall not be reproduced axcept in full wihou writlen appeoval of the labombony,

Primay Stardards =] ] Gal Dale {Conficats Ho | Schwduled Calibration
Power melar AP SHE 1047TR 04-Apr-22 (Mo, 217-0352503524) Ape-23

Power senscr MAP-Zi1 SHE 103244 a-Apr-22 (Mo, 217-03524) Apr23

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

Aeferonce 20 dB Attenuabo SN BHOGE (20k) Oe-Apr-22 (Mo, 217-03527) Ap-23

Typa-N miamalch coenbinabion SN BI0682 /08327 04-Apr22 (Mo, 217-03554) Ape-23

Raferunce Proba EXI0WV4 Sh T349 10-Jan-23 (Mo EX3-7348_Jang3) Jan-24

DAE4 SN 60 19:-Dpc-22 (Mo, DAE4-601_Dac2) Dhec-23

Sacondary Slardards ins Chach Dinli i henisn) Scheduled Chack
Powor metar E44198 SM: GEIaS12478 0-Cet-14 {in rouse check Ocl-22) In house chacc Ocl-24
Powar sensor HP B481A4 SN: UISIT2aaTel O7-0et-18 {in house chick Ocl-22) I house chck: Del-24
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The Swiss Accreditation Service is one of the signatories to the EA
Mushtikateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2
A, 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)", Oclaber 2020.

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

Additional Decumentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the g
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.

Retum Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measuremeant condition clause). The Return Loss ensures |
reflected power. Mo uncertainty required.

SAR measured: SAR measured at the staled anlenna input power.

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate tf
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
prabability of approximately 95%.
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Measurement Conditions

DASY systamn configuration, as far a5 nol given on pags 1,
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flal Prantom
Distance Dipole Center - TSL 15 mam with Spacers
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 cm? (1 g} of Head TSL Condition
SAR moasured 250 mAV ingas power 213 Wikg
SAA for nominal Head TSL paramabers nommalized o 1W B.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 normalized 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, transformed 1o fead point 5330-1.0f I
Retum Loss - 29.5 dB |

General Antenna Parameters and Design

| Esoctrical Delay (one drection) | 1.033 ns

ARer long larm 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
“Measuremant Conditions® paragraph. The SAR data are nol allected by this changa. The overall dipole bength is still
according to the Standard.

Mo axcessive force must be appled to the dipale arms, becausa they might band or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manutaciurad by | SPEAG
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DASYS Validation Report for Head TSL

Date: 24.03.2X

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DTS0V3; Serial: D750V3 - 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: EX3DWV4 - SNT349; ConvF(I0U1], 10200, 1001y @ 750 MHz; Calibrated:; 10L01,2023
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DVAE4 Sn601; Calibrated: 19.12.2022

Phantom: Flat Phamtom 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 (Tx7x7)/Cube 0:
Measurement grid: de=5mm, dy=5mm, dz=5mm

Reference Yalue = 5957 ¥im; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 3.20 Wikg

SAR(1 g = 213 Wikg; SAR(10 g) = 1.38 Wikg

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

Ratio of SAR at M2 10 SAR at M1 = 66.2%

Maximum value 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
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Calibration Laboratory of P i, Schrweizerischer Kabbeierdiens)
: Pl F W, .
Schmid & Partner R ( » 2 Sorvics suisss Fitolonnage
Engineering AG g =+ L L Servizio swizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switseriand i,,ﬁ; 4/ S swiss Callbration Service
Accredited by B Swiss Accreditation Service (SAS) Accreditation Mo SCS 0108
The Swiss Accreditation Service is one of the signataries 1o the EA
Multilaforal Agr t far the gnition of callbration centificates
cliert BACL Cortificats No. D1 750V2-1199_Mar23
Sunnyvale USA
|CALIBRATION CERTIFICATE
Objact D1750V2 - SN:1199
Calibration procesdurn(s ) QA CAL-05.v12

Callbration Procedure for SAR Validation Sources between 0.7-3 GHz

Caliwation date: March 27, 2023

This caibration certificate documents (ha irsceability b national standards, which realies the physical units of messurements (51,
Tha aasuremants and iha uncertninlies vwah conlidencs probability ane given on ihe lolicwing pages and are part of o comficats

All eaibenliong have been conducied in ihe dosed labaraiory tacility. environment leenperature (22 + 3)°C and humidity < 70%.

Cadibration Equipmen| used (MATE crilical for calibration)

Primary Standards |ID# Cal Dale (Cortiicabe bo.) Seheduled Cabbeation
P’ misler NP SN HMTTE 0daige-22 (Mo, 217-0352503524) Apr-Z3
Porwer sensor NRP-Z11 SN 100244 Od-Ag-22 (Mo, 21703534} Apr-23
Prerait Bansor NRP-281 SN 103245 OdeApr22 (Mo, 217-03525) Ap-23
Raference 30 o8 Aliorunics SN BHECSA (20k) D4-Apr-22 (Mo, 217-00527) Apr-23
Type-N mismaich combination SN; 3109EZ | DEAZT Diohpre22 [No, 217-DE528) Apr-23
Ralerence Proba EX30W4 BN TadB 10-Jan-23 (No. EX3.7340_Jan23) 24
DAES SN B 18022 (Mo. DAES-801_DecZ?) Dac-33
SecordaryStncards |08 Check Date (i house) Scheduled Check
Powar miter E44108 | BM: GEIBE1Z4TS 30-0oca-14 {in house chedk Ciet-22) In house chack: Oc-24
Pt sarmor HP B4814 | SM: URBAT202TED G7-0s-15 (bn house chiock Ocl=232) Iri houmas chisdk: Ook24
Powae sermor HP B4B1A | 5M: MY41002315 O7-0et-18 {in house check Oci-22) I s cheisch Oiet-24
RF gensfator ASS SMT-08 | SN: 100972 15-Jun-15 (in house check 0c-22) In house check: Oct-24
Motwork Anatyzer Agienl EBISBA | SN US41080477 31-Mar-14 {in houss chack Oct-22) In housi chack: Oet-24
MNamie Funclian Shgnahsrn
Calteabed by Jetan Kastral Labcagany T F—
e
Approved by Swen Kihn Toachrical Manager o {,‘f
= B

Canificate No: DAT50V2-1199_Mar23 Page 1ol 8
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Calibration Laboratory of
Schmid & Partnar

Engineering AG
Zousghausstrasse 43, BO04 Furkch, Switreriand

5 Schweirerischir Kalibee dienst

E Service sulsse dbtalonnags
Servizio svizrero di taratura

5 Swiss Calibration Service

Aooredited by S Swiss Accredilnlion Serdce [SAS) Accreditation No.: SCS 0108
Tha Swiss Accreditation Service is one of the signsorios 1o ths EA
Multilateral Agresmant for the recognition of calibsation certificates

Glossary:

TSL tissue simulating lquid

ConvF sensitivity in TSL / NORM x.y,z
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 Procadures (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 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.

= Refurn Loss: This parameter is measured with the source positionad under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. Mo uncertainty required,

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

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

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

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

Cortificats No: D1750v2-1109_Mar23 Paga 2 of 6
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.1 $Z2240105-01314E-20A

Measurement Conditions

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

DASY Version DASYSE2
| Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Canter - TSL 10 mm
Zoom Scan Resclution dx, dy, dz = 5 mm
Fregquaency 1750 MHZz £ 1 MH:
Head TSL parameters
The Tollowing paramebers and calculations were applied
Temperature P
Nominal Head T5L paramelers x2o'c
Maasured Head TSL parametors (z20s02)C | ¢
Head TSL temperatuse change during test <05
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR maasured

250 mW inpul power

SAR for nominal Head TSL parametars

normalized fo 1W

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

SAR measured

250 mW inpul power

SAR for nominal Head TSL paramaters

normalized o 1W

Certificate No: D1750V2-1198_Mar23
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4690+ 3.8
Return Loss -26.0dB

General Antenna Parameters and Design

I 1.211ns —|

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

| Elecirical Delay {one diraction)

The dipole is made of standard semirigid coaxial cable. The cenler conductor of the feeding line is directly connacted 1o the
second arm of the dipole. The anbenna is tharafore shor-circuited for DC-signats. On some of the dipoles, small end caps
are added 1o the dipole arms. in order 1o improve matching when loaded according to the position as explained in the
Measwement Condiions® paragragh. The SAR data are not aflected by this change. The overall dipole lengih is séill
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Cartificate Mo: D17T50V2-1199_Mar23 Page 4 of 6
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DASYS Validation Report for Head TSL

Date; 27.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serlal: D1750V2 - SN: 1199

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

Medium parameters used: £= 1750 MHi a = 1.33 S/m; & = 38.8; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST CA3.19-2011)

DASYS2 Configuration:

Probe: EX3DV4 - SNT349; ConvF(8.67, .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 (front); Type: QD 000 P50 AA: Serial: 1001

DASYS2 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 = 104.8 Vim; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 16.3 Wik

SAR(] g) = 5.89 Wike: SAR(10 g) = 4.69 Wike

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

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

Maximum value of SAR {measured) = 13.8 Wikg

dB

-3.00
-6.00
-9.00
“12.00

-15.00

0dB = 13.8 Wikg = 11.39 dBW/ kg

Cenlificats Mo: D1 750021199 _Mar23 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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CALIBRATION LARQRATORY

Enase CAIC

CALIBRATHIN
Addl: No.52 HuaYuanBet Road, Haidinn District, Befjing, 100191 w CHA% LOSTS
Tel: +86-10-H2304633-2117
E-mail: emfigcaict.nc.on hitpfwww.caiclac.cn
Client BACL Certificate No: Z23-60084
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d234
Calibration Procedure{s) FE-Z11-003-01

Calibration Precadures for dipole validation kits

Calibration date: Fabruary 17, 2023

This calibration Cerificate documeants the tracaability to national standards, which realize the physical unils o
measuramants (51). The measurements and the uncartainties with confidence prabability are given on the fallowing
pages and are parl of the carlificate.

All calibrafions have been conducted in the closed laboratory facilily: emvironment temperalure (2243)°C an
hurnidity<70%.

Calibration Equipment used (MATE crilical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Cerfificate No.)  Scheduled Calibration
Powaer Meter NRP2 106276 10-May-22 (CTTL, No.J22X03103) May-23
Powear sensor - NRPGA 101364 10-May-22 (CTTL, Mo J2ZX03103) May-23
Reference Probe EX3DVY | SN 7464 19-Jan-23 {Gm—SPEﬂG.MD.ZIZ-‘EﬂﬁE} Jan-24
DAE4 SM 1556 "-JEH—Eﬂ{GTFL—SF‘EAG,ND.Z?ﬂ-EmM} Jan-24
Secondary Standards o # Cal Date (Calibrated by, Cerlificate Mo.) Scheduled Calibration
Signal Generator E4438C | MY49070393  17-May-23 (GTTL, No.J22X03157) May-24
MNetworkAnalyzer ES0T1C | MY48110673  10-Jan-23 (CTTL, Mo. J23X00104) Jan-24

Name Function Signature

Callbraled by: Zhao Jing SAR Test Enginesr ﬁ ﬁ

Reviawed by Lin Hao SAR Test Engineer rﬁf ,-?{E?

Approved by: 0l Dianyuan SAR Project Leader e

Issued: February 24, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate Moz Z33-60084 Pape 1 of &
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CALIBRATION LARBDRATORY

5}" ;(; s eborat -:-;-u' - CAI(
— T

Add: Mo.52 HuaYuanBel Road, Haidian District, Beijimg, 100091, Chins
Tel: +B6-10-62I04633-2117

F-mail; crbichinatlcom Itipfwww.caict.nccn
Glossary:
TSL tissua simulating liquid
ConvF sansitivity in TSL / NORMx,y.z
NIA not applicable or not measured

Callbration Is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure lo 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 Documantation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further delalls are available from the Validation Report at the enc
of the certificata. All figures stated in the certificate are valid at the frequency indicated.

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

« Feed Point Impedance and Retum Loss: These paramaters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. Mo uncertainty required.

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

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

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

s 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%.

Centificate No: Z23-60084 Page 2 of 6
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In Ciaiabaraton wet
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CALIBRATION LABORATORY

Add: Mo.52 HoaYuanBel Road, Heidian District, Beijing, 100191, China

Tel; +Hf=-10-623041633-2117
E-muail; cblli@chinanlcom

It o caictac.cn

CAIC

Measurement Conditions
DASY systemn configuration, as far as not given on page 1. A
DASY Version DASYE2 52104 i
Extrapolation Mdvanced Extrapalation
-Phlnmm Triple Flai Phantom 5.1C
. Distance Dipole Center - TSL 110 i wilh Spacer
.Zn.-nm Sean Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
Tamperature Parmittivity Conductivity
Nominal Head TSL paramalars 20T 40.0 1.40 mhu'm
Measured Head TSL paramators (22020 T 30.0 26 % 1.389 mho'm £6 %
Head TSL tomperature change during test =10 T — —-- =
SAR result with Head TSL
Condition

SAR averagod over 1 o’ {1 @) of Head TSL

SAR averaged over 10 e’ (10:4a) HHl.lE_‘_l‘.:!L

SAR measwed 250 mW input powear 10,0 Wikg
SAR for nominal Head TSL paramaters normalized o 1W 30.9 Wikg £18.8 % (k=2)
Condition

SAR measuned

250 W Input power

521 Wikg

normalized o 1W

20.8 Wikg £18.7 % (k=2)

Certificate No: Z23-60084

SAR for nomingl Head TSL paramaters
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&771. 5 b e a g CAIC
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CALIBRATION LABORATORY

Addd; Mo, 52 HunYuanBei Boad, Haiclian THstrici, Htljwl. 100191, China
Tek: +86-10-62304633-2117
E-mail: ctidEchimail com hitp:fiwwwcalcbac.cn

Appendix [Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, ransbonmed to fead point I GO0 49800
Rlurn Loss | - 26.1d8

General Antenna Parameters and Design

Elncirical Dalay (ona direciion) I

Adtor long term use with 100W radiated power, only a slight wamming of the dipole near the fead-point can
be measured.

The dipole is made of standard samirlgld coasdal eable. The center conductor of the feeding line is directly
connacied to the second arm of the dipole. The antenna is therefore shori-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole anms In order to Improve matching when loaded
according to the position as explained in the "Measurement Conditions® paragraph. The SAR data are not
affectad by this change. The overall dipola length is still according to the Standard,

Mo excessive force must be applied fo the dipole arms, because they might bend or the soldened
conneclions near the feed-point may be damaged.

Additional EUT Data

|—.!;.I.nnu1;a.|§;ad by SPEAG _]

Centificate No: Z23-60084 Page 4 of &
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e CALBRATION LABORATORY

Al M52 HunYuanBei Rond, Habdian District, Bedjing, 100191, Ching

Tel: +B6-10-62304633-2117
E-mail; catbichimaitl.com htip:ihaanw caiclac.cn

DASYS 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: £= 1900 MHz; o = 1.393 S/m; & = 38.96; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3IDV4 - SNT464; ConvF(8.13, 8,13, B,13) @ 1900 MHz; Cahbrated:
2023-01-19

»  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 8n1556; Calibrated: 2023-01-11

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

«  DASYS2 52,10.4(1535); SEMCAD X 14.6.14(7501)

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

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

Peak SAR (extrapolated) = 18.9 Wikg

SAR(1 g) = 10 Wikg; SAR(10 g) = 5.21 Wikg

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 Wikg

6948
-10.46

-13.95

1744 : \ .

0 dB = 15.7 Wikg = 11.96 dBW/kg

Centificate No: Z23-60084 Page 5 of 6
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S CALBRATION LABORATORY

Adid: Mo.32 HuaYuaaBel Rosd, Haidian Disirlet, Beijing, 100191, ¢
Tek +B6-10-62H04633-2117

E-makl: etibichinabileom heipeifurww.caletl.ac.cn

Impedance Measurement Plot for Head TSL

Trl =11 vog sag L0, O0dn/ aef o. 0ddde [F1]

Ul 10000005 caE —in, GbF dn

§
I 11 ssith (Refe) Zeale 1.000u [FL owl)

i 1. SOOODN Giig L. T e 4,.98% 0 417, Yheopil
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Calibration Laboratory of A,

: F i gy Schwaizerischer Kalibriardienst

Schmid & Partner % Sorvics sultss dislonrage

Engineering AG = Sorvirko svizrers di inralura
Zsughnusstrasse 43, B004 Zurich, Switzorand fﬁ-g,{:-"ﬂ'::‘m-‘\:: Swiss Calibration Service

ST I D

Accrodited try the Swiss Ancredtation Sendce (SAS) Accredmation No.: SCE 0108
Tho Swiss Accreditation Sarvice is ons of the signatories 1o ths E&
Mullitsteral Agrasment fos tha rocegnition of calibration centificates
Chient BACL Cartificats No. D2450V2-1103_Mar23

Sunnyvale, USA

CALIBRATION CERTIFICATE

Otjext D2450V2 - SN:1103

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

Calibrsdion e March 27, 2023

This calfvation certificale documants (he iraceability 1o national standands, which mealize the physical unils of measuremnts (513
The messurements and the unoetainties with conlidences probability are green on fhe following pages and are part of the cenificals.

Al calibrations harn besn conduciod in the dosed laboratory taclity: ervironmenl temporatune (22 = 35°C and humidity < T0%.

Calipration Equipmen| used (MATE oritical for calibration)

Primany Standeros L4 Cal Dato {Coriicato Ho.) Schodulod Colbration

Powar moter NRP 500 104778 Dad-Apr-22 (Mo, 217-03835M3524) hpr33

Power sansal NRP-ZH1 Sh: 103244 Db-Apr-22 (Mo 217-03524) Apr-23

Powr sermar NRP.ZH1 SN 103248 D Apr-22 [No. 21 7-03828) Age-23

Rtarench 20 9B ARsnusion S BHDISE (20K) Dd-Ape-22 (No. 217-03527) Apd-23

Tipe-N mismatch combsnaton Sh: JI008 [ 0EXZT  Odbohpr22 (Mo, 217-005328) hpra

Rdprancs Probs EX300W4 SN: 7340 10-Jar-23 (Mo, EX3-T340_JanZ3) Jar-24

DRE4 SM: 501 18:Deg=22 (Mo, DAESG601_Decd2) Dwcs23

Secondary Stanciards n# Check Do (i1 house) _ SchoduedCheck

Powsisr meter E44158 N GEIDS124TE 30-0ci- 14 {in house check Oict-22) Iy o check: Ocl-24

Powaor sensor HF B4814 SN US3ITZaTE3 070115 (in howusae check D22 In howse check: Ocl-24

Powar sensor HP 84814 BN: MY 41083315 OT-Oct- 15 (in howse dheck Oot-22) I house check: Ocl-24

RF ganeralor RAS SMT-06 SN 100972 15-Jure-A5 (in house chack Ocl-22) I housa chock: Ocl-24

Matwork Ardlyzed Agilond EBISAA | SN: US41080477 31-Mar- 14 {in house check Ocl-22) I houwsa check: Ocl-24
Mar Function Sigrulura

Caibrabed by Judon Kasiat Laberatcry Tochnican

e (Z—

Appeowed by: Swven Kikhn Tectmical Manager ’_9 e 'tj-_

Issysd: Masch ¥7, 20023

This calibration carificale shall ol ba reproduced aocegl in full wihout written appeoval of the lnborsiorny.
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Calibration Laboratory of A8, S Sehwaizarischar Kakbriorduens
Schmid & Partner ] ¢ Service suisse détalonnage
Enginearing AG z ! Servizio svizzero di taratura
Zoughausstrasse £, 8004 Zurich, Switzerland '-{ﬁ} S5 suiss Callbration Servics
Arcredited by the Swiss Accroditation Servics (SAS) Accreditation Mo.: SCS 0108

The Swisa Accraditstion Serdce is ono of the signatories to the EA
Multilateral Agreement Tor the recognition of caliiralion cenificates.

Glossary:

T5L tissue simulating liquid

ConvF sensilivity 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, "Measurement Procedure For The Assessment Of Specific

Absorption Rale Of Human Exposure To Radio Fraquency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Madels, Instrumentatio
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 &
of the cedificate. All figures stated in the cedificate 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 parameater is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures o
reflected power, Mo uncertainty required.

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

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

SAR for nominal TSL parameters; The measured TSL parameters are used to calculate th
nominal SAR result.

The reported uncerainty 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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TR-EM-SA005

Page 29 of 41 Version 1.0 (2023/10/07)

Report No.: SZ2240105-01314E-20A




Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: SZ2240105-01314E-20A

Measurement Conditions

DASY systam configurateon, as far &8 nol given on pige 1.

DASY Vaersion DASYS2 VE2.10.4
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resclution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The follcwing paramedars and calculalions were applied.
Temperatura Parmittivity Conductivity
Hominal Head TSL parameters 220°C |2 1.80 mhaim
Measured Head TSL parameters {22.0+0.2)*C BOLE% 1.81 mhaim £ 6 %
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 mW input power 13.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 1.7 Wikg 2 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW inpull power 6.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.2 Wikg £ 16.5 % (k=2) |

Cerificate Mo: D245002-1103_Mar23
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transiormad (o feed paint 5350+ 540
Return Loss -24.2 dB

General Antenna Parameters and Design

Elacirical Delay (one direction) | 1151 ns ]

Adter long bterm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be maasuned.

The dipole s made of standard semirigid coaxial cable. The center conductor of tha feading line ks direclly connected to the
second arm of the dipole. The antenna is therefore shori-circuited for DC-signals. On some of the dipoles, small end caps
ane added to tha digobe arms in onder 1o improve matching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. Tha ovarall dipale kenglh is still
according 1o the Standard,

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldared conneclions near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG ' _ ]
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DASYS5 Validation Report for Head TSL
Date; 27.03.20

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz: Type: D2450VE; Serial: D2450V2 - SN:1103

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

Medium parameters used: = 2450 MHz; o = 1.81 S/m; &= 38; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
+«  Probe: EX3DV4 - SNT349; ConvF(7.88, 7.88, 7.88) G 2450 MHz: Calibrated: 10,01.2023
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 19,12.2022
»  Phantom: Flat Phantom 5.0 (front), Type: QD 000 P50 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 (7x7x7VCube 0;
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Walue = 114.9 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 25.3 Wikg

SAR(1 g} = 13.1 Wikg: SAR(10 g) = 6,10 Wikg

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

Ratio of SAR at M2 1o SAR at M1 = 51.3%

Maximum value of SAR (measured) = 21.2 Wikg

-12.00
-16.00

-20.00

0dB =212 Wkg=13.27 dBW/kg

Cortificatn No: D2450V2-1103_Mar23 Pagn 5 of &
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Impedance Measurement Plot for Head TSL

Do Yew Channel Swgep Cotrotin Jrace ol Myker System Window Heb

O | g M)
IE— Chi: St 225000 GHe _
wts lohinaate | [
Chil: Stat 2 29000 GHr
Staliss CH1: EMN C*1-Pest
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APPENDIX E RETURN LOSS&IMPEDANCE MEASUREMENT

Equipment Details:

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

Dipole
Speag
D750V3
1229

2024/03/27

Bob Lu

Lube fin.

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

The calibration methods and procedures used were as detailed in:

FCC KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1. The return-loss does not deviate more than 20% from the previous measurement and meets the

required 20dB minimum return-loss requirement.

2. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.

Calibrated Equipment:

q Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 180622-2 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 85033E NCR NCR
Test Data:
Frequency Simulated Measured Target (measured-target) Reference
Parameter
(MHz) Liquid Level Value /target Range
Return Loss 27.796dB 29.503dB -5.79% +20%;>20dB
750 Head
Impedance 49.557Q 53.314Q 3.757Q <5Q
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Dipole, 835MHz, 1229

2004-13-27 15:51

251 P

L R+

Format

Log Mag
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Equipment Details:

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

Dipole
Speag
D1750V2
1199

2024/03/27

Bob Lu

Labe fin.

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

The calibration methods and procedures used were as detailed in:

FCC KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1. The return-loss does not deviate more than 20% from the previous measurement and meets the

required 20dB minimum return-loss requirement.

2. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.

Calibrated Equipment:

. Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 180622-2 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 85033E NCR NCR
Test Data:
Frequency Simulated Measured Target | (measured-target) Reference
Parameter
(MHz) Liquid Level Value /target Range
Return Loss | 26.929dB 26.017dB 3.51% +20%;>20dB
1750 Head
Impedance 45.532Q 46.939Q 1.407Q <5Q
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Dipole, 1750MHz, 1199

P Si1 smith (RefX) scale 1.000U [F1
> 1.7500000 GHz 45.532 0 -1.1540 1 78.807
-
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Equipment Details:

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

Dipole
Speag
D1900V2
5d231
2024/03/27
Bob Lu

Labe fin.

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

The calibration methods and procedures used were as detailed in:

FCC KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1. The return-loss does not deviate more than 20% from the previous measurement and meets the

required 20dB minimum return-loss requirement.

2. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.

Calibrated Equipment:

. Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 180622-2 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 85033E NCR NCR
Test Data:
Frequency Simulated Measured | Target | (measured-target) Reference
Parameter
(MHz) Liquid Level Value /target Range
Return Loss | 27.583dB | 26.067dB 5.82% +20%;>20dB
1900 Head
Impedance 53.003Q 50.307Q 2.696Q <5Q
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Dipole, 1900MHz, 5d231

ale 1.000u [F1]

a 1.668i o 13%%3 pH
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Equipment Details:

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

Dipole
Speag
D2450V2
1103
2024/03/27
Bob Lu

Labe fin.

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

The calibration methods and procedures used were as detailed in:

FCC KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1. The return-loss does not deviate more than 20% from the previous measurement and meets the

required 20dB minimum return-loss requirement.

2. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.

Calibrated Equipment:

. Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 180622-2 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 85033E NCR NCR
Test Data:
Simulant Measured .
Frequency(MHz) Parameter Target (measured-target) Reference
Liqui Level Level /target Range
Return Loss | 25.308dB 24.161dB 4.75% +20%;>20dB
2450 Head
Impedance 56.592Q 53.467Q2 3.125Q <5Q
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Dipole, 2450MHz, SN 1103

1 Active ChiTrace: 2 Respomses

50000000 GHz
MIA siL Smith (] J scala 1.000u [F1]

S1 04500000 GHz 56.592 n 829.27 ma 53.870 pH

1-Active ChyTrace 2 fesponse: 3 Stimulus 4 Mir/Analysis 3 Inutr Saate
MW S11 Log Mag 10. oode, mef 0,000de [FL]

2,4500000 GWz -25.308 d8
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