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APPENDIX D DIPOLE CALIBRATION CERTIFICATES
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CALIBRATION CERTIFICATE

Object D2460VZ - SM: TH1

Calibration Procedune(s) FE.Z11.008.04

Calibration Procedures for dipaks validalion kits

Calibration date: Octaber 13, 2020

This calibralion Cerliicale documents the traceability to national standards, which realize the physical units of
maasuramants(S1). The measurements and the uncartaintas with confidence probability are given on the following
pages and ara part of the cerificate.

All calibrations have been conducted In the closed laboratory facility: ervironment temperatisre2zs3)°c and
humidity=70%.

Calibration Exquipment used (METE critical for calibration)

Primary Standards D Cal Date(Calibrated by, Certficate No. Scheduled Calibration
Power Mater  MRP2 106276 12-hay-20 (CTTL, Mo.J20%02965) Bey-21
Power sansor  MRPSA 101363 12-May-20 (CTTL, Mo J20X02965) May-21
ReferenceProbe EX3DV4 | BN 3817 A0-Jan-20[SPEAG Mo EX3-3617_Janan) Jan-21
DAE4 SN 7T 10-Feb-20(CTTL-SPEAG, No. 220-60017) Fab-21
Sacondary Standards 10 # Cal Date{Calibrated by, Corlifcate No.} Schedulad Calibralian
Signal Generalor EA436C | MY40071430  26-Fab-20 (CTTL, No.J20X00516) Feb-21
MetwarkAnalyzer ESOTIC | MY45110673  10-Feb-20 (CTTL, Mo /20X00515) Feb-21

Marne Funclion Signature

Callbrated by Zhao Jing SAR Tes! Engineer -é

Reviewed by: Lin Hao SAR Tt Enginear i 'mfﬁi{; l

Approved by: Qi Dianyuan BAR Project Leadar R L —

lsguad: Oclobar 22, 2020
This calibraticn cerlificate shall not be reproducad except in full without wiilten approval of the |laboratory.
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Adil: Nin 51 Xoeywen Road, Haidion Distrel, Beijng, 100191, Chinn
Tel: +EG-10-823MG33-2079 Fax: +80-10-62304631-2504

Esmail: entehinaiilcem hnp:tivw.chinaitlen
Glossary:
TSL tissue slmulating liquid
CanvF sensilivily in TSL f NORMx.y.z
A not applicable or not measured

Calibration Is Performed According to the Following Standards:

a) IEEE 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 §2208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure o radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1; Device used next o the ear (Frequency range of 300MHz to
G6GHz)", July 2016

¢} IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity te the human body (frequency range of
30MHz to B5Hz)", March 2010

d) KDBES65664, SAR Measurement Requiremants for 100 MHz to 8 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Mathods Applied and Interpretation of Parameters:

«  Measurement Condifions: Further details are available from the Validation Report at the end
of the certificate, All figures slated in the cerificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipele is mounted with the spacer lo position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel 1o the body axis,

« Feed Poinl Impedance and Refurm Loss: These parameters are measured with the dipole
positioned under the likquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connector o the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

» Electical Delay: One-way delay batween the SMA connector and the anlenna fead point.
Mo uncertainty required.

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

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

o SAR for nomingl TSL parameters; The measurad TSL parameters are used 1o calculata the
nominal SAR resuit,

The reported uncertainty of measurement Is slaled as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for & nomal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions

Fa +806-10-8230463 32504
g fivwwew, chinati].en

DASY system conliguralion, as far as not ghven on page 1,

| DASY Version DASYSZ 52104
Extrapolation Advanced Exirapalation ]
Phantom Triple Fial Phanlom 5,10
Distance DIDMEM -EL 10 mm : with Specar
Zoom Scan Resalution e, dy, dz = § mm

Fraquency

2400 MHz + 1 MHz

Head TSL parameters

The following paramebars and colculaficns were applied

Tamparature Parmittiwity I Condustiviy
Mominal Hoad TEL parameters 220°C mz 100 mhom |
Maasured Head TEL paramstens (220202 °C WotE % 181 mhoim £8 %
EMTEI. temperature change during test =100 ] —--
SAR result with Head TSL e i
SAR avarages) over 1 em’ (1 g) of Hesel TSL Candilion |
SAR measured 250 pW Inpult paver 13,3 Wiy
SAR for nominal Haad TSLEI-BTBI'I\BI.EFE noimialzed fo 1% 3.0 Wikg £ 10.8 % (k=2)
SAR avaraged over 10 [.'_n.fj {10 BI'UfHBBﬂ TSL . Condilion I 1
SAR measured 250 W inpul ;mr 6.12 Wikg
SAR for namingl Head TSL paramedars mn-naim:j"m W HAUﬂhn.t 18,7 % (k=2)
Certificate Mo; Z20-604 12 Page 3 af &
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Appendix (Additional assessments outside the scope of CNAS LOS70)

Antenna Parameters with Head TSL

impadanca, iranstonmead fo faed point 5360+ 408 0 j

| Retum Lass - 26.7d8

General Antenna Parameters and Design

| Elacirical Dalay one dirlian) 1022 ns |

After long term use with 100W radiated power, only a alight warming of the dipole near the feedpaint can
e measured,

The digele is made of standard $emingid coaxial cabla. The cenler conductar of the faading line is directly
cannacted lo the sacond arm of the dipole. The antenna s therefore shor-circuited for DC-signals. On some
of the dipales, small end caps are added o the dipola arms i arder to improve matching when loadad
according te the posilion as explained in the "Messurement Conditions" paragraph. The SAR data are naol
affected by this change. The owesall dipole length is 58l according to the Standard,

Mo excessive force must be applied fo the dipole arms, because thexy might bend ar the soldared
connections near the feedpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG

&
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DASYS Validation Report for Head TSL Drave: 10.13 2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 751
Communication System: UTD 0, CW; Frequency: 2450 MHz; Duty Cyele: [:]
Medium parsmeters used: = 2430 MHz; & = 1809 Sm; & = 39.02; p = 1000 kg/m’
Phantom section: Center Section
DASYS Configuration:

+  FProbe: EX3DV4 - SNIGLT; ConvF(7.65, 7.65, 7.65) it 2450 MHz; Calibrated:
2020-001-30

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

+  Electronics: DAE4 S0771; Calibeated: 2020-02-10

+  Phantom: MFP_VS.1C (2ideg probe 1il); Type: QD () P51 Cx; Serial; 1062

»  Measurement SW: DASYS2, Version 52,10 (4); SEMCAD X Version 14.6.14
(T483)

Dipale Calibration/Zoom Scan (Tx7xT) (T Tx7)Cube 0: Meassrement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 107,10 Vim; Power Drift = -0.04 JB

Peak SAR (extrapolated) = 28.1 Wiky

SAR(1 g) = 13.3 Wilkg; SAR(10 ) = 6.12 Wik

Smallest distance from peaks 1o all points 3 dB helow = 9 mm

Ratio of SAR a1 M2 to SAR at M1 = 47.6%

Maximum value of SAR (mensured) = 22,7 Wikg

B
1]

13.32

17.76

-22.20
BdB =227 Wikg = 13,56 dBW/kg
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Impedance Measurement Plot for Head TSL
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