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APPENDIX C CALIBRATION CERTIFICATES
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Engineering AG
Zoughaussirazss 49, 8004 Zurich, Swilzarland

Swizs Calibration Service
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Acerediled by the Swigs Accraditation Service [SAS) Aceraditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Mullilalzral Agr I lor thie recognition of calibration corlificales
Cliont BACL Cestilicate No. EX-7329_Mar24
Shenzhen
CALIBRATION CERTIFICATE ]
Dibject EX3DV4 - SN:7329
Galitration procedure(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.vG,
QA CAL-25.v8
Calibration procedure for dosimatric E-field probes
Calibration dals March 27, 2024
This calibration cerfificate decurmanis the traceabllily 1o nationa stendards, which realize the physical unils of measurements {51,
Tha messuramants and the uncerisnies with confldence probe bilty are given on tha lollowing pages and are part of the cerificate.
All calibralions have been corducied In the closad laboratary lasility: erwvirenment femperature (22 4 3) C and humidity «< 70%.
Calibration Equipment used (MATE critical lor calioeation)
Primary Standarcs G Cal Dl {Certicee No.j | Scheduled Galitration
" Power mater NAP2 SN: 104778 34-Mar-23 (No, 217-03804/030805) | Mar-24
Powar sensar NAP-281 SN: 103244 B-Mar-23 (Mo, 217-03804) Mar-24 T
OGP DAK-3.5 (weighted) Sh; 1248 06-Oct-23 [OCP-DAKE.5-1248_0ci23) Oct-24
OCFDAK-12 8N: 1016 05-Dct-23 [OCP-DARTZ-1016_Ociz3) Oct-24
| Aeference 20 db Alienusior | SN: GOEGG2 (20K) | 3-Mar-23 (Wo. 217-03808) Par-24
DAE4 SN: 880 _ 21-Feb-24 (No. DAE4-BB0_Febi2d) Fab-25
Feference Probe EX30VE | BN: 7348 Ta-Nov-23 (Mo, EX3-7349_HoveEd) Mov-24
Speondary Slandards D Chack Dale (in hauss) Schedulad Chack
Pawer mater E44158 SN GBE41203874 0§-Apr-16 (in house check Jun-22) in housa check; Jun-24
Pawor sensar E44124 EN: MY4 1453087 0&-Apr-18 [in house check Jun-22 In housa check: Jun-24
Power senzar E44128 SN: 100110210 06-Apr-16 {in hiouse check Jun-22] In housa check: Jun-24
AF generalor HP BE48C SN USIE4ZU01 700 04-Aug-30 {In heuss ehack Jun-22) In hausa chack: Jun-24
Metwork Analyzer EBAGEARA | SN; USSTDE04TT 3 -Mar-14 (in house chack Ool-22) In hause check: Oci-24
Mare Fumction Signalure
Calbrated by Joanna Lisshaj Labaratory Technlclan r"ll'lilll-.'.u"""' ’{
LY ]
) - e
Approvad by Sven Kihn Tachnical Marages , S Ao
a B e
- iseued: March 27, 2024
This calibratian cerificate shall not be reproduced except in full siheut written apgroval of the laboratery.

Certificate No: EX-7329_Mar24 Pege 1 of 9




China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

Calibration Laboratory of S Schwelzarischer Kallbrierdienst
Service sulsse d'éalonnage

Schimid & Partner € garvizio svizzero di tarsiurs

Engineering AG S Swiss Callbration Service

Feughausstiasss 43, BO04 Zurich, Switzerdand

Accraditad by the Swisa Accreditation Servica (SAS) Accreditation No.: SCS 0108

The Swiss Accredilation Service s one of the signalories o the EA

Multitateral Agresment far the recognition of catlbration certificates

Glossary

T5L Lissuwe simutating liquid

MORM:x, .2 sansilivily in froe space

CanvF sansitivily in TSL/ NORMx. v,z

DCP dinde compression poini

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

ABCD madutation dependant linearization parameters

Polarization g o rotation around probe axis

Polarization £ {# rofafion around an axis thal is in the plane normal to probe axis (at measurement center), ie., 8=0Is

normal fo probe axis
Connector Angle  information used in DASY system fo align probe sensor X 1o Lhe robol coordinale syslem

Calibration is Performed According to the Following Standards:

&) IECNEEE 62209-1528, "Measuramant Procedure For The Assassment Of Specilic Absorplien Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Warn Wireless Communication Devices = Parl 1528; Human
Models, Instrumentalion And Procedures (Frequency Range of 4 MHz to 10 GHz)", Oclober 2020,

b) KDB 865664, "SAR Measurement Requirements for 100 MHz fo B GH2"

Methods Applied and Interpretation of Parameters:

+ NORMz,y.z: Assessad for E-flleld polarization € =0 (f = 900MHz in TEM-cell; / > 1800MHz; R22 waveguide), NORMx,y.z
are anly Intermediate values, .., the uncertalnlles of NORMs,y.z does not afiect the E2-field uncertainty inside TSL (see
befow Cama®).

« NORMTIE gz = NORMx. ¥,z * frequency_response (see Frequency Response Chart). This Bnearlzation is implemanted in

DASY4 software versions later than 4.2. The uncertainty of the frequency response s included in the stated uncertainty of

ConvF

DEPx, yz: DCP are numerlcal linearizallon parameters assessed based on the data of power sweep with C\W signal, DCP

does nol dapand on fraguandy nor madea,

PAR: PAR is the Peak lo Average Ralio lhal is not calibrated bul determined based on the signal characteristics

« A Bz, Cupz; Oxyz; VAR yz: A, 8, G, D are numerical linearization paramelers assessed based on the dala of

power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VA is the maxdimum

calibration range expressed in RMS voltage across the diode.

ConvF and Bowndary Effec! Paramelers: Assessed in flat phantom using E-field {or Temperalurs Transfer Standard lor

f= 800 MHz) and inside waveguide using analylical field distributions based on power measurements lor [ B0OMHz. The

sarme selups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical

uncertainly values are given. These parameters are used in DASY4 software to Improve probe accuracy close to the
boundary. The sansitiily in TSL correspands lo NOBAMy, 3.z * ComE whereby the uncertainly eofrespands to that given for

ConvF. A frequency dependent ConvF ks used in DASY version 4.4 and highes which allows axlending the validity fram

+50 MHz to 4100MHz.

+ Spherical isotropy (30 deviation from isotropy): in & fizld of low gradients realized using a flat phaniom expessd by a paich
antenna.

+ Sensor Offsel: The sensor ofiset coresponds to the oifsst of virlual measurement center from the probe tip [on probe axis).

Mo tolerance required,

Cannector Angle: The angle Is assessed using the inlormation galned by determining the NORMy (no uncerfainly requirad].

-
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China Certification ICT Co., Ltd (Dongguan)

Report No.: 2403A45479E-20

EX30V4 - SM:7329

Parameters of Probe: EX3DV4 - SN:7329

Basic Calibration Parameters

March 27, 2024

| Sensor X Sensor ¥ | SensarZ Une (k = 2)
Marm {pV(Vim)=) A 0.51 0.41 &2 +10.1%
oGP (mv) B 0.8 1029 1065 £4.7%
Calibration Results for Modulation Response
UID | Communication System Name | A B [ € D VA | Max | Max
dB | dB,/uv d6 | mvV | dev. | Unct
N kml
0 CW X[ 0o 0.00 1.00 | 0.00 | 1414 [ +1.4% | =4.7%
Y| 0.00 0.00 1.00 130.4
| Z| 0.0 | 0.00 1.00 | [ 1360 |
The reported uncertainty of measurement is sialed as the standard uncerlainty of measurement mulbipliod by e coverage
factor k=2, which for a normal distribution cormesponds 1o a coverage probability of approximately 95%,

A The uncertainties of Norm X,¥,Z do net affact the E¥-leld uncartainty irslde TSL (see Pags 5)
B Lingarization paramesar uncariainly lor maximum specified lield sirangih
E Uncariainly is detsrmingd using the mas. deviation i lnaar responsa Bpplying recianguler dislributon and ts epressad for Me souare of (he feid v,

Cerlificate Mo: EX-7328_Mar24
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China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

EX3DV4 - SN:T329 harch 27, 2024

Parameters of Probe: EX3DV4 - SN:7329

Other Probe Parameters

Sansor Amangemsant Trangular |
Conmeclor Angle 5 -29.0°
‘Mechanical Surface Detection Mode enakied
Optical Surface D;:|1ut:l:i|.1rl Moda dizabled
Probe Owverall Lengih 337 mm
Probe Body Diameter 10 mm
Tip Lengih gmm
Tip Diameter 25mm
| Probe Tip to Sensor X Calibralion Paint Tmm
Probe Tip to Sensor ¥ Calibratlon Point 1 mm
Probe Tip o Sensor Z Calibeation Faint T A mm |
Recommended Measuramen! Dislance lrom Surface o 1.4 mm

Nota: Moasuremen| distance fom suface can be increased to 3—£ mem for an Area Scan joh

Certificate No: EX-7329_Mar24 Page 4 of 9




China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

EX30V4 - BN:7329 March 27, 2024

Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Head Tissue Simulating Media

" I(MHZ | Relative | Conductivity® | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® | Unc

Permittivity” (S/m) (mm) (k=2)

750 l‘.r1 8 0.89 B.739 10.07 BOE | 038 1.27 | £11.0%

I a0 41.5 0.97 8.42 9.50 £.493 Q.S?_ 1.27 | +11.0%

1750 40.1 1.37 7.56 E.EE rg | 0.27 1.27 +11.00%

1900 i 41.-|l|] 1.40 7.7 8.32 7.54 0,249 1.27 :I:1.1: ..ﬂ%

2300 385 1.67 T.21 813 T.41 0.30 127 +11.0%

2450 o2 |-.'B|] T.05 T.92 T.22 029 1.27 +11.0¢%%

_2660 | 3.0 1.96 [s%:h] . 7.08 029 1.27 ; |.1.ﬂ"+§:
5250 59 4,71 Ii_gﬁ- [ 561 [ 518 0.38 153 t;a?

SE0D0 355 E.U%l' . _435_ 4.08 4 .56 0,35 1.74 +13.1%
5750 5.4 5.22 4,54 518 4,70 [ (.35 1.83 | J 13.1% |

“ Froguency validiy sbowe 300 Mz of 2 1000Hz only applies for DASY wi.4 and higher [see Paga 2§, el il & realicted o £50MHz. The urcartainly 5 tha
ASS al tha CanvF uncerlainty al calbealian Feguancy and the unceriainly lor e indicaled freguoncy band. Frequency validity below 300MHz is £10, 28,
40, 50 and 70 MHz for Gornf assessmants ai 30, 64, 128, 150 and 220 MHz respectively. Yaldily of ConvF assessed al G MHZ is -9 MHz, and CanvF
assessed @l 13MHe is B-18 MHz. Abave 5 GHz lequency valdily can be sxlended 1o £110MHZ

F The probes sre calibraled using flesue simulating Sguids (TSL) that deviabe far ¢ and o by lass than £5% fram S farged values [bypically baller lhan 239
and are vald for TSL with desiations of up 1o +10% i SAR coreclian s applied.

G glphamapth are determinad during callbratian, SPEAG warranis that the ramaining diviasion due ta (he boundary alfecl sher campansalion 1 always less
than £1% hor Ireguanciss balow 3 GHZ and below £2% lor frequences batwean 3-8 GHz at any dstanca larger than hall tha prabe $p diameter from the

baurdary.

Certificate Mo: EX-T328_Mar24 Page 5ol 9




China Certification ICT Co., Ltd (Dongguan)

Report No.: 2403A45479E-20

EX30V4 - 5N:7329

Frequency Response of E-Field
{TEM-Call:ii110 EXX, Wavegulde:R22)

March 27, 2024
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Uncertainty of Frequency Aesponse of E-field: +6.3% (k=2)
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China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

EX3DV4 - SN:7329 March 27, 2024

Receiving Pattern (¢), # = 0°

1=500 MHz, TEM, 0° t=1800 MHz, R22, 0°
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Uncerlainty of Axial |solropy Assessment: £0.8% (k=2)
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China Certification ICT Co., Ltd (Dongguan)

Report No.: 2403A45479E-20

EX30V4 - BN:7328

1ot |

Dynamic Range f(SARheaa)
(TEM call, fyyuy = 1900MHz)

March 27, 2024
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Uncerlainty of Linearity Assessment: +0.6% (k=2)
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China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

EX3DV4 - SNi7329 March 27, 2024

Conversion Factor Assessment

{=1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical lsolropy Assessment: £2 8% (k=2) |
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China Certification ICT Co., Ltd (Dongguan)

Report No.: 2403A45479E-20

DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of

Schmid & Partner
Engineering AG

Leughausstrasse 43, B0 Zurich, Swileerland

Acoedibed by the Swiss Acoredilalion Sendos [SAS)
The Swiss Accreditalion Servies |3 one of the signatories to the EA
Multilateral Agreament for the recagnition of calibration cerilicates

client BACL USA

Sunnyvala, USA

lacwer | G,
: 5 \\ s \'&:._._:‘i;/

5 Schweizerischer Kalibrierdiensi
Service sulsse d'dtalonnage
Servizio svizzero di laralurs

S Swiss Calibeation Service

Recreditation do.: SCS 0108

Certilicabe No,

Do00V2-1d217_Mar23

CALIBRATION CERTIFICATE

Dibjact

Caliration procedurs(s)

Cafbration date:

Do00Ve - SN:1d217

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

March 24, 2023

Calibration Equipment used (METE oritical for calibralion)

Thits calibraton carificate docurnaniz the iraceability to national standards, which makze Ihe phisical unils of measwamanls (5).
The measurements and the uncertainties with confidence probabity are given on the tollowing pages end are pan of the certilicata.

All calibrations have been conductad in tha dosed laboratory lnciify: environmenl lemperalune (22 = 3)*C and humldity < T

Secondary Slandands

Primany Slandards 0 # Cal Dala (Caificate Mo Scheduled Calbration

Power metar NAP S 104778 0d-Ape-22 (Mo 217-03526/03524) Apr-23

Power sansar MRP-Z91 She 10a244 D4-Ape-22 (Mo, 217-03524) Apr-23

Power sansor MRP-Z91 SN 103245 04-Apr-22 (No. 217-03525) Apr23

Arlarence 20 dB Altensaton | SN: BHI0 (20k) (4-Apr-22 (Mo, 217-03527) hor-23

Typa-N mismatch combination SN: 310882 / 05327 (4-Apr-22 (Mo, 217-03528) Apr-23

Aefarence Proba EX30V4 EN: T340 10-Jan-23 (Mo, EX3-7349_Jan2d) Jan-2d

DAE4 SN; &1 18-Dec-22 {Mo. DAE4-B01_Dac22) Dec-23 |

1 W Check Date (in housa) Schaduled Chock

F't;\ltgr maber E44198

Poswmr sensor HF Bdg1A

Power sensor HF BA81A

RF gerarator RES SMT-06
Network Analyzer Agilant EAA58A

| Galibratd By

Appraved by

SN: GE39612476
SN US3T282783
8H: MY41083315
SHN: 100972

S US41080477

HMama
Micheed Weber

Swan Kithn

A0-0ct-14 {in houss chack Ool-22)
07-0ct-15 {in housa chack Ool-22)
OF-Oct-15 {in housa chack Col-22)
15hun-15 (in house check Dal-22)
A1-Mar-14 {in house check Oal-22)

Funciion
Laboratory Technician

Tachnizal Manages

This calibration cariificate shall nal e mpradisced exoepl in ful wilhoul willen spprovel of the |sboratony.

In housa chack: Octa4
In housa chack: Oct-24
In housa chack: Ocl-24
In hausa chack: Ocl-24
In hause chack: Ogl-24

£

Ismwad: March 24, F23

Cerfificate No: D900V2-1d217_Mar23
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China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

Calibration Laboratory of

] Sehwelzarischer Kalibrierdiens!
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Sarvizio svizzern d laralura
Zeughaussirasas 43, 8004 Zurlch, Switzedand s Swiss Calibration Service
Acsredited by Ihe Swiss Accredilation Servcs (SA5) Accredilation de.: SCS 0108

The Swisa Acereditation Service ks one of the signatories lo the EA
Multilateral Agreament far the recegnition of calibration cerificates

Glossary:

TSL fissue simulating liquid

ConvF sensitivity in TSL/ NORM ®,y,2
MAA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY Systern Handbook

Methods Applied and Interpretation of Parameters:

s Neasurement 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.

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

s 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. Mo uncertainty required.

s  SAA 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
connectar,

« SAR for nominal TSL parameters: The measured TSL parameters are used fo 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%.

Cerificate No: D20OVE-1d217_Mar23 Page 2 ol 6




China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

WMeasurement Conditions
DASY systam configuration, as far as nol given on page 1

DASY Version [IASYS; VE2 104
Extrapolation Advanced Exl_rﬂpt?@li?n

Phantom Modt:liéll;-ln:-lg{ P;\ﬂnml‘l'!

Distance Dipole Center - TSL 15 mm a wilh Spacer

Zoom Scan Resolution dx, dy, dz =5 mm .
Frequency S0 MH: +1 MHz ) J

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 1.5 0.97 mho/m
Measured Head TSL paramelers (22.0+0.2)°C 40.5 = 6 % 0.95 mho'm £ 6 %
Head TSL temperature change during test <05°C e

SAR result with Head TSL

SAR averaged over 1 em? (1 g) of Head TSL Candition
SAR measured 250 mW input power 260 Wikg
SAR for nominal Head TSL parameters normalized to 18 10.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.72 Whg
SAR for nominal Head TSL parameters normalized ta 1W 6.96 Wikg + 16.5 % (k=2)

Carlificale MNo: DP00V2-1d217_Mar23 Page 3ol 6




China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impeadance, transformead to feed point 50.3 £ = 0.0 30

Return Loss -50.1 dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1.401 na

Aftar long term use with 100W radiated power, cnly a slight warming of the dipele near the feedpoint can be measured.

The dipole s made of standard semingld coaxial cable. The center conductor of the feeding line is direclly connecled o tha
second am of the dipole, The antanna is therefore short-circuited for DC-signals. On soma of the dipoles, small and caps
are added to the dipole arms in ordar o mprove matching when loaded according e the position as explained Inthe
"Measurement Conditions® paragraph. The SAR dala are nol affectad by this change. The overall dipole length is sfill

according 1o the Standard.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near fhe

feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG

Cartificate No: DBOOV2-1d217_Marz2d Page 4 of §




China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

DASYS Validation Report for Head TSL

Date: 24.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: DOV - SN:1d4217

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: f =900 MHz; 0 = 0.95 S/m; & = 40.5; p= 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
»  Probe: EX3DV4 - SN7349; ConvF(9.62, 9.62, 9.62) @ 900 MHz; Calibrated: 10.01.2023
«  Sensor-Surface: 1 4mm {Mechanical Surface Detection)
= Electronics: DAE4 Snod1; Calibrated: 19.12.2022
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Seral: 1001
= DASYS52 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 = 64.47 Vim; Power Drift = 0.03 dB

Peak SAR {extrapolated) = 4.11 W/kg

SAR(I g) = 2.69 W/ke; SAR(10 g) = 1.72 W/kg

Smallest distance from peaks to all points 3 dB below = 17.5 mm

Ratio of SAR at M2 1o SAR at M1 = 65.2%

Maximum value of SAR (measured) = 3.64 Wikg

hdB =3.64 W/kg =561 dBWikg

Cerificate No: DIOOV2E-1d217_Mar23 Page 5of 6




China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

Impedance Measurement Plot for Head TSL

Fle Vew Channel Swpep Calbration Trace Scele Marher System indow Help

Stelus  CH1: E11 | C* 1-Pexl Awg=20 Delap LCL

Cerificate No: DS00V2-1d217_Mar23 Page & of 6




China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

D900V2 - SN:1d217 Extended Dipole Calibrations

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it is
demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the following
requirements.

1. The measured SAR does not deviate more than 10% from the target on the calibration certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the required 20 dB
minimum return-loss requirement.

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

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period from calibration
date.

D900V2 - SN:1d217

900MHz Head

Date of Return Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedence(Q) (Q) Impedence(Q) (Q)
2023/3/24 -50.111 / 50.312 / -0.032 /
2024/3/23 -49.309 1.6 49.663 -0.649 -0.057 -0.025

>1  900.00000 MHz 49.663 0 -56.678 m0 3.12Q

Name Signature

Calibrated By: Karl Gong

Wémj
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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. D1750V2-1200_Mar23
Sunnyvale USA

CALIBRATION CERTIFICATE

Object D1750V2 - SN:1200

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 critical for calibration)

Primary Standards D # 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

Reference 20 dB Attenuator 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. DAE4-601_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 B481A 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 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

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

Calibrated by: Paulo Pina Laboratory Technician e 3 £ A

Approved by: Sven Kiihn Technical Manager ‘-%, é f_

Issued: March 27, 2023

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

Cerlificate No: D1750V2-1200_Mar23 Page 1 of 6
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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

S
Cc
S

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.

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.

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%.

Certificate No: D1750V2-1200_Mar23 Page 2 of 6
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Report No.: 2403A45479E-20

Measurement Conditions

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

DASY Version DASY52 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 1750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.1 1.37 mho/m

Measured Head TSL parameters (220+0.2)°C 38.8+6% 1.33 mho/m £ 6 %

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

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

SAR measured 250 mW input power 8.85 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

35,8 Wkg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.67 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

18.8 Wikg + 16.5 % (k=2)

Certificate No: D1750V2-1200_Mar23
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed lo feed point 46.9 Q + 3.1jO
Return Loss -27.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.209 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 malching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D1750V2-1200_Mar23 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1200

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

Medium parameters used: f= 1750 MHz; 6 = 1.33 S/m; &, = 38.8; p = 1000 kg/m’*
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 10.01.2023
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 19.12.2022
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o 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 = 104.6 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 16.3 W/kg

SAR(1 g) = 8.85 W/kg; SAR(10 g) = 4.67 W/kg

Smallest distance from peaks to all points 3 dB below = 10.4 mm

Ratio of SAR at M2 to SAR at M1 = 54.4%

Maximum value of SAR (measured) = 13.7 W/kg

-3.20
-6.40
-9.60

-12.80

-16.00

0dB=13.7 W/kg = 11.36 dBW/kg

Certificate No: D1750V2-1200_Mar23 Page 5 of 6
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Report No.: 2403A45479E-20

Impedance Measurement Plot for Head TSL
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D1750V2 - SN:1200 Extended Dipole Calibrations

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it is
demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the following
requirements.

1. The measured SAR does not deviate more than 10% from the target on the calibration certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the required 20 dB
minimum return-loss requirement.

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

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period from calibration
date.

D1750V2 - SN:1200

1750MHz Head

Date of Return Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedence(Q) (Q) Impedence(Q) (Q)
2023/3/27 -26.957 / 48.910 / 3.066 /
2024/3/26 -29.696 10.161 48.606 -3.04 2.914 -0.152

Name Signature

Calibrated By: Karl Gong Kol Gong
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

BACL
Sunnyvale, USA

|CALIBRATION CERTIFICATE

Cerlificate No. [1900V2-5d251_Mar23

Client

Object D1900V2 - SN:5d251

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

Calibration procedure(s)

March 27, 2023

Calibration date:

This calibration cerificate documents the traceability lo national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are parn 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)

Cal Date (Certificate No.) Scheduled Calibration

Primary Standards 1D #

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-Z291 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23
Reference 20 dB Attenuator 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. DAE4-601_Dec22) Dec-23
Secondary Slandards 1D # Check Date (in house) Scheduled Check

Power meter E4419B

Power sensor HP 8481A

Power sansor HP 8481A

RF generator &S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: US37292783
SN: MY41093315
SN: 100972

SN: US41080477

Name
Jeton Kastrati

Sven Kiihn

30-Oct-14 (in house check Oct-22)
07-0ct-15 (in house check Oct-22)
07-Oct-15 (in house check Oct-22)
15-Jun-15 (in house check Oct-22)
31-Mar-14 (in house check Oct-22)

Function

Laboratery Technician
C =

Technical Manager

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

In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24

Signature

. = 30y

Issued: March 27, 2023

Certificate No: D1900V2-5d251_Mar23
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S Schweizerischer Kalibrierdienst

Schmid & Partner ;-IE: “Hﬂ—-—r—’,![ 5’-_ c Service suisse d'étalonnage
Engmeering AG o " Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % e W \ & S Swiss Calibration Service

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

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Ag 1 for the r gnition of calibration certificates

Calibration Laboratory of S, ( N

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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.

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%.

Certificate No: D1900V2-5d251_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 Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz

Head TSL parameters
The following paramelers 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% 1.36 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 9.61 W/kg

SAR for nominal Head TSL parameters normalized to 1W 38.9 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.04 W/kg

SAR for nominal Head TSL parameters normalized to 1W 20.3 W/kg + 16.5 % (k=2)

Certificate No: D1900V2-5d251_Mar23 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4950 +6.5j0
Return Loss -23.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1191 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 o improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D1900V2-5d251_Mar23 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d251

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz: o = 1.36 S/m; & = 39: p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(8.35, 8.35, 8.35) @ 1900 MHz; Calibrated; 10.01.2023
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001
o 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 = 108.9 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.4 Wikg

SAR(1 g) = 9.61 W/kg; SAR(10 g) = 5.04 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 55.4%

Maximum value of SAR (measured) = 14.8 W/kg

-3.20
-6.40
-9.60
-12.80

-16.00

0dB=14.8 W/kg = 11.70 dBW/kg

Certificate No: D1900V2-5d251_Mar23 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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D1900V2 - SN:5d251 Extended Dipole Calibrations

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it is

demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the following
requirements.

1. The measured SAR does not deviate more than 10% from the target on the calibration certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the required 20 dB
minimum return-loss requirement.

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

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period from calibration
date.

D1900V2 - SN:5d251

1900MHz Head

Date of

Return Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedence(Q) (Q) Impedence(Q) (Q)
2023/3/27 -23.715 / 49.490 / 6.481 /
2024/3/26 -23.536 -0.755 45.694 -3.796 4.627 -1.854

™2 s
S0\es Loy vy . Ref 0.000d8 [rs)

40.00
30.00
20.00
10.00
0.0¢

Name Signature

Calibrated By: Karl Gong
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Client BACL Certificate No:  J23Z60368

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1245

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 23, 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 106277 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Power sensor NRP8S 104291 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,No0.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 é s

Reviewed by: Lin Hao SAR Test Engineer M

Approved by: Qi Dianyuan SAR Project Leader &?;n—c—;n\/

Issued: August 30, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
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E-mail: emf@caict.ac.cn http://www.caic.ac.cn
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 poml The Return Loss ensures low
reflected power. No uncertainty required.

e 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.
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: J23Z60368 Page 2 of 8
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2117
E-mail: emf@caict.ac.cn

Measurement Conditions

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

http://www.caic.ac.cn

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 =4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250MHz

The following parameters and calculations

were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 35216 % 4.63 mho/m+6 %
Head TSL temperature change during test <1.0°C - een
SAR result with Head TSL at 5250MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.84 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.0 Wikg * 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2.22 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

221 Wikg *24.2 % (k=2)
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Head TSL parameters at 5600MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (22.0+0.2) °C 346+6 % 5.00 mho/m =6 %
Head TSL temperature change during test <1.0°C — -
SAR result with Head TSL at 5600MHz
Condition

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

100 mW input power 8.15 Wikg

SAR measured

SAR for nominal Head TSL parameters normalized to 1W 81.0 Wikg * 24.4 % (k=2)

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

SAR measured 100 mW input power 2.30 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg £ 24.2 % (k=2)
Head TSL parameters at 5750MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 34.4£6 % 5.16 mho/m + 6 %
Head TSL temperature change during test <1.0°C —- ——-
SAR result with Head TSL at 5750MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.83 Wikg
SAR for nominal Head TSL parameters normalized to 1W 77.8 Wikg * 24.4 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.19 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.7 Wikg £ 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

Impedance, transformed to feed point 47.00- 2.60jQ

Return Loss - 27.8dB

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 49.80+ 3.05|Q

Return Loss -30.3dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point 51.90+ 0.96jQ

Return Loss - 33.5dB

General Antenna Parameters and Design

’Eectrical Delay (one direction) 1.101 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: J23Z60368 Page 5 of 8




China Certification ICT Co., Ltd (Dongguan) Report No.: 2403A45479E-20

"\‘ In Collabaration with
&777 s p e a g CAICT

v‘ CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emf@caict.ac.cn http://www.caic.ac.cn

DASYS5 Validation Report for Head TSL Date: 2023-08-23

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1245

Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; ¢ = 4.627 S/m; &= 35.17; p = 1000 kg/m?
Medium parameters used: f = 5600 MHz; o = 5 S/m; & = 34.58; p = 1000 kg/m?
Medium parameters used: f = 5750 MHz; o = 5.162 S/m; & = 34.36; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANS| C63.19-2007)

DASY5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(5.5, 5.5, 5.5) @ 5250 MHz; ConvF(5.01,
5.01, 5.01) @ 5600 MHz; ConvF(5.15, 5.15, 5.15) @ 5750 MHz; Calibrated:
2023-03-31

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

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

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

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

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.63 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 31.2 W/kg

SAR(1 g) = 7.84 W/kg; SAR(10 g) = 2.22 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 65.4%

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

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.43 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 35.6 W/kg

SAR(1 g) = 8.15 W/kg; SAR(10 g) = 2.3 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 62.4%

Maximum value of SAR (measured) = 19.7 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.00 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 36.0 W/kg

SAR(1 g) = 7.83 Wlkg; SAR(10 g) = 2.19 W/kg

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

Ratio of SAR at M2 to SAR at M1 =61%

Maximum value of SAR (measured) = 19.8 W/kg

-9.31
-18.61

-27.92

-37.22

-46.53

| —
0 dB = 19.8 W/kg = 12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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D5GHzV2 - SN:1245 Extended Dipole Calibrations

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it is
demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the following

requirements.

1. The measured SAR does not deviate more than 10% from the target on the calibration certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the required 20 dB
minimum return-loss requirement.

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

measurement.

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period from calibration

date.

D5GHzV2-SN:1245
5250MHz Head
Date of Return Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedence(Q) (Q) Impedence(Q) (Q)
2023/8/23 -27.774 / 47.004 / -2.5973 /
2024/8/20 -25.515 -8.13 51.281 4.277 1.8032 4.4005
5600MHz Head
Date of Return Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedence(Q) (Q) Impedence(Q) (Q)
2023/8/23 -30.298 / 49.821 / 3.0464 /
2024/8/20 -33.499 10.57 50.527 0.706 2.0683 -0.9781
5750MHz Head
Date of Return Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedence(Q) (Q) Impedence(Q) (Q)
2023/8/23 -33.485 / 51.932 / 0.9611 /
2024/8/20 -29.979 -10.47 47.897 -4.035 2.2950 1.3339
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