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This calibration Cerificae cocunenis the Iraceakilily to national elandards, whizh realize tne ghyeical units of
measuremarts Sl The measuremants and [he uncerlaindies wilh confbdance probability are glven on ke falbraing
peges and sre per of the cerdificata |

i
All caliorafions have besn conducted in tie closod laboratory fzoility: onvironment lemporalurc(22a3ys and

humidity=70%,.

Calibration Equipmen: used (MATE critical for calibralion)
Erimary Slandards ib# Gl DatefCalibrabed by, Gerificade Mo Secheduled Cablralion
Provwer Meter NREF2 1019149 04-Jul-15 {CTTL, Mo .J18X04288) Jun-186
Porwier sengor NRPZET | 109627 01l (ETTL, Mo 102042 56) Jun-16
Rzlarance Probe EXIDAM | SH 750V 19-Feb-1G[SPEAG Mo EX3-7307_Fabis) Fab-17
| D4 SM T 02-Fab-16[CTTL-5PEAG N Z16-07011) Fak-i7
Secondery Standards [ng Cal Date{Calbeated by, Cerlilicale Mo.) Schedu'ed Calibration
Signal Ceneralor E44350 | MY42071420  01-Feb-16 (CTTL, Mo JIEXI0EDS) Jan-17
bedwork Analyeer BEOTIC | MYd4a410673 26 Jan 16 (CTTL, Mo HE-E804) Jan-17
Fama Funelian Slgnatima
Celibrated Gy Zhan Jing SAR Test Enginear iéf
Rowiewed by 0 Qianyuan SR Projecl Leacder i m—qf? L..-"
. Approvad by Lu Elngsang Depuly Director of the laboratory r}"ﬂ ﬂh’}, [?;
jssusd Jn2, 2095
This calibration cerificate shall not bz repraduced sxeept in full withe ul witlen aperoval of the laboraton, |

Cerlificate Moo 21307077 Pnuz1ois

rage L OT £8




mten —\ CESRE o

M%E e Coll sbsest on wish,
. W s B e a8 g
=

- CALIBRATION LABORATORY

Add: Mo ] Xueyuam Bomd, Haiwcan Disti, [Eaijing, Wal%1 Ching
Tel: +86-10-62 10-633-207% T+ Ble- P02 300 53-2 514

Ermzill: ciclied sl ngid]com Hupeiowechinanl.on
Glossary:
TSL tissue simulating liguid
Convl sensitivity in TSL T NORMx .2
[P LY not agplicable or not moasurad

Calibration Is Parformed According to the Following Standards:

a} IECE Sk 1528-2013, "IEEE Recommandad Practice for Determining the Peak
Spatial-dveraged Specific Absorption Rale (SAR) in (ha Human Head from Wirclesz
Communications Devices: Measurement Techniques”, June 2012

b} IEC £2209-1, "Procedura to maasura the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity ta the ear (frequency range of 300MHzZ to 3GHz)", February
2008

c} [EC 822082, "Procedure to measure Ihe Specilic Absaption Rala {SAR) For wirsless
communication devices uszed in cleee proximily to lhe human bedy {frequoncy range of
30MHz to &5HZ)", March 2070

d) KDDEE5G64, SAR Measuremant Reguirements for 100 MHz to 6 GHz

Additional Documentation:
g) DASY4/S Syslem Handbook

Methods Applled and Interpratation of Parameters;

¢ Meuswrement Conditions: Furlher details are availabla from the Validation Report at the end
of the cerlificate. All figures stated in lhe cedificate arc valid al the fieguency indicated.

s Antenna Paramelers with TS0 The dipele s mounted with the spacer lo poaition its feed
Point exactly below the cenler marking of the flat phantam saetion, with the arms orientad
parallel to the body axis

v Feed Poind impedance and Rotwn Loas: These perametars are measured with 1he dipcle
positicnad under the liguid filed phanlom, The Impedance stated is transformed from the
measuremznt at tha SMA connector Lo the teed point. The Return Loss ansures low
refiecizd power. Na uncertainly raquinerd,

¢ Elaclical Deiay: Cne-way defay between the SMA conneclor and tha antenna feed polnt.
Mo uncartainly reguired.

e SAR measiured SAR measued at the slated antenna Input power.

v AR normalzed: BAR as measurad, normalized 1o an input powsar of 1 W at fhe antaana
connacior

+  SARur nominal TSL parameters: The measwied TSL paramelers are used to caloulate the

nomingl SAR reault,

The reporled uncerleinty of maeasurerment |5 stalzd as the slandad uncertainly of
Measurement mulliplled by the caverage factor k=2, wiich for a nommel distribution
Corresponds fo a coveraga prabability of approximately 85%.
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Measurcment Conditions

B35 swslem configusation, a8 fEr s not given on page 1.

B, +Bf- 100 30 1A3F 2304
]llm.‘f'hnvm |i|"-1||.|;||

DASY Yaorslon

Exlrapalslion

fubvanced Exirapolalicn

DASYL?

L2RA12ER

Phantam

| Dislanzs D'pole Genter - TSL

Zoom Sran Resalulion

Tripla Flal Phanbam 640
A n

i, oy, dz = Dmm

Freguency

450 Mz = 1 MHzZ

with Snacer

Head TSL parameters

Temperatine Parmitlivity J Conluctivity
Maminal Head TSL paramatare 2200 W2 1. &0 mhafm
Ieasured Head TAL paramolers "[22.!: 10.2)°0 B GHE tH % 1-.E1 mhaim 1§ %
Head TSL temperature change during tast ::1 ar | . |
SAR result with Head TSL
; Condifon

Ba

The following parameters snd caloulations wore applied.

Temperature |

a8a

Tanilfeate Wo: T

Th@ following parameters aned colcu'afione vere apolad,

AR averaged over1 ont' {1 g) of Haad TEL

SAR measurad

| B4R for noming! Head 151 paramaters

SAR averagad ower 10 ot 110 i) of Head TSL

2530 N T powver

TED mM i g

normeizad bo 13U

Candillan

B1.7 rwW iy 4 20.8 % (k-Z)

SAR moasured

250 mW ngul pove

BADMW g

SAF bar nomiral Hasd TS paramaeboers
dy TSL parameters

Hominzl Rovy T3L porumelers

25w fgt 204 % |x=2}

Mezsurud Body TEL paramaters

220Lug)

Body TSL tamporature ¢hange during test
R result with Body TSL
SAR avaraped sver 1 anr’ (1 g| of Bady TSL

HAK maasured
GAR for nomingl Body TEL paramsters

B4R sverager over 10 r.'.r'.l.r'1 (10 @) wof By TEL

280 i inpui power

normafized Lo 1w
Permiliieity Ciong uclivity
ZE0D L+ 1.595 mhodm
552 L6 % 1.8 rmhodm 26 %
LA TR e
ondilen ]

2.3 i Jlg

rewiriafized 12 W

51.5 mWW fg £ 20.8 3% (k=2)

Condilien

SAR rmeasuacd

SAK for namiral Dsdy TEL parz el s

200 oW InpUl pavar

B O7 i 4 g

narmalized 1o 1%
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Appendix

Antenna Paramaters with Head TSL

hnpedency Faneformed fa faed pab S1E 24150
Raduirn Loss | 27 0dR

Andenna Parameters with Body TSL

Irepedance, franatormed (o leed palnt [ A7 70+ 4000
- ED.GadR

Peturn Lase

General Antenna Parameters and Design

Elestrizal Dalay {one <lisdion) | 1259 e

Altar ong 1em Lse with 100V radialed power, only & slighi wameing of the dpzie near the feadpeint can
bé mezeurad

I thpole & made of standard semifgld coaxdal calle, The cenler conducter of the: feading Ine bs direetly
conncebad to the second arm of the dipole. The antenna is thensfore shol-giceiksd for DT -signals. On same
aof the diiles, small end cags ae acdad b tha dipole arms in order to Inprove matching when laaged
according to 1he pesition as explalned in the "Meaaurement Conditions” paragreph. The SAR dels are nol
affacted Oy this changs. The overzll dipele ferth s still according b the Standsrd,

Mo excezsive force must be appled to the dipa’s 2rms, beceuse they mighl bend v the soldered
connections near e feedpaint may ba damegs:.

Additional EUT Data

I Tenufaciurad by SPFEAR J

Cevlihente Ko Z16-2M177 Faged of &
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DABYS Validation leport tor Head TSL [hare: 05,31 2016
Test Laboratory: CTTL, Beijing, China
buUT: Dipole 2450 MHz: Types 2450 2: Serial: D24S0VE - §Y: 817
Communivation System: UTD 0, CW; Frequency: 2450 Mz Duty Cyele: 117
Medivn parameters asod: = 2450 MHz; o= 1814 S; o= 38.78 p = 1000 kg/md
Phantam section: Ceanter Seclion
Measurement Standard: DASYS (TEERARC/ANST 6%, 1 00007
DASYS Configuration

«  Prober EX3OVE - SNTOT; Conw (7,30, 7.36, 7.30); Calibaaied: 2010/2016;

o Sensor-Surfnce: 2oon (vochanical Sworlace Datection)

s Eloctronics: DAES Sn771; Calibrated: 27203016

» Phantom: Triple Flat Phantom 5.1 Type: QD OO0 B5] CAz Sedal: 11614

+ Mepzurement SW: DABYS2, Version 52,8 (B SEMOCAD X Version 14.6.10 (7372)

Dipole Calibeation/Zanm Sean (T TxT) {2770 Cube 0: Measurement grid: de=5mm,
dy=%mm, dz=3mm

Relerenee Valne = 104,58 Vime Powver Dyilt = 001 dB

Peak SAR (extrapulae) = 2622 Wikg

SAR )= 13 Wik BAR[D ) = 4,15 Wkg

Maximue: value of BAR (neasured) = 195 Wk

<1710

| 'L Lﬁmﬂ.—.r i diteliabiariaiisag
e1.3F | _ ]

DR = 10,8 Wikg = 12,97 dBW/kg
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Impedance Measurement Plot for Head TEL
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DAEYS Validation lteport for Body TEL Liue: 02312000
Test Laboratory: CTTL, Beijing, China
DUT! Dipele 2450 MHz; Type: D2450%2; Serial: D24SUYT - $5: K17
Communication System: TID O, OW; Frequancy: 2450 MHz; Duty Cyele: 121
Medium pacameiers used: ©= 2450 MHz: &= 1936 5m; £ = 53.17; p= 1000 kg/m®
Pleantom sestion: Lefl Secltion
Measurement Statdard: DASYS (IEEEAEC/AMNAT Ca3. 1 9-2007)
IPASYS Configuraicn:

+  Prober EX30OVE - SNTIDT; Convl(7.02, 7.2, 727 Calileatech: 21972010,

o Sensor-Suchiee: 2mm (Mechanical Surface Ueloetion)

v Flectronics: DAEA Sa771; Calibrated: 27202014

»  Phantent: Triple Flat Phantom 5.1C; Type: QD 00 P51 CA; Seviel: 11611

o Messurement SW: DASY3S2, Version $2.8 (B) SEMUAD X Version 14.5.107372)

Dipole Calilbratinn o Sean (fed) (o Cube 00 Messurement peic dx=5enn,
dy=imimn, dz=5nm

Kelerenes Valoe = WA Wimg Power Dl = 004 dB

Peale SAR {exdrpolaled] = 25,1 Wiy

SAR(L 21 - [2.8 Wikp: SARN ) = 6,07 Wikp

Fasinum value of 5A R fneasared) = 19,2 Wik

12

-16.30

-2I.37 . o
0okt~ 192 Wohg = 1243 dBW/ kg

Cerlificale Mo 216507 Pape 7ol
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Impedance Measurement Blol for Body TSL
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D2450V2, Serial No.817 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test frequency to
reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and in
impedance (within 5 ohm of prior calibration),the annual calibration is not necessary and the calibration
interval can be extended.

Justification of the extended calibration

D2450V2 Serial N0.817
2450 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) mpedance (ohm)
(ohm) (ohm)
5.31.2016 -26.988 - 50.995 - 4.4109 -
5.30.2017 -27.037 0.18 51.424 0.469 3.8285 0.5824
D2450V2 Serial No0.817
2450 Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) mpedance (ohm)
(ohm) (ohm)
5.31.2016 -26.560 - 47.743 - 4.0044 -
5.30.2017 -26.006 2.09 49.534 1.791 5.1394 1.135

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Page 9 of 28
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Stake

10.00

=10.00

=40 .00

[1 Start 2.25 GHz IFBW 70 kHz Stop 2.65 GHz [

1 Actws Thi=-ae  Z Fecponse 3S5imdus 4 Mhrfonayss S el Stacs

FASTONTCNN GHF

[ TR P bE- 2o rreaH- [EE

Page 10 of 28
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2450 MHz-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Stake

10.00

=10.00

=40 .00

F Start 2,25 GHz IFBW 70 kHz Stop 265 GHz

1 Active ChTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Instr State

|T Start 2,25 GHz IFBWN 70 kHz Stop 265 GHz

Page 11 of 28
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