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Accrediod by the Swisa Accreditation Service (SAS)
The Swiss Accreditation Sarvice is one of the signatorkes 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Cafibration Equipment used (MATE critical tor calbration)

Accroditation Me.: SC5 0108

Thés calibeasion canificass documants (he iraceabilly o national standirds, which realizs the physical units of measurements (51).
The measuremanss and tha unceraintes with confidence probability sme given an the following pages and an part of the cenificain

Al calibrtions have baan conducted in the clossd laborwiony Eaciity. erviranment bampatadun (22 £ 317 and humidity < 70%.

Primary Standoris 1] Cal Dais {Certificate ho. | | Scheduled Calitration
Powar miter E44108 GRA1793574 03-Apr-14 (Mo 2170181 1) Apr-15

Peoenr sensor E4412A MY 41408087 03-Api-14 (Mo 21701971} Ape-16

Reforence 3 dB Attanuator SN; 55054 [3c) | 03-Agr-14 (No. 217-01915] Apr-15

Refarence 20 dB Atlenuaioe | SN S52T7 (20n) 03-Apr-14 (Mo 21T-01810) Agr-15

Refprence 30 dB Atlenuator SN 55139 (300) 03-Apr-T4 (Ho. 217-01820) Apr-15

Reference Probe ES30V2 Sh: 3013 30-Dec-14 (No. E53-3013_Decid) Dec-15

DAES SN 660 14-Jan-15 (Mo DAE4-660_Jan15) Jan-16

Secondary Standasds D Check Date (in houss) Seheduled Check
| RF ganerator HP BB4BC US3IS42LRINTIO -A1x-88 (in heonssa chock Apr-1 in housa chack: Apr-16
Metverk Analyzar HP 51538 US3TI00585 1E-Ot-01 (in house chack Oci-14) In howte check: Ogl-15

Approved by

This calibration conficats shall nol b reproduced except in full wihout written approval af the laboratony

Certificate No: ET3-1631_J2an15
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Calibration Laboratory of

§ Schweirarischer Kalibrierdienst
Schmid & Partner G Service suisse détalonnage
Engineering AG g Servisio svizzaro dl Gratura
Zoughaussirasse 43, B0 Zurieh, Switzerand Swiss Callbration Service
Aceredited by ihe Swaes Accroditation Service (SA5) Accreditation Ne.; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr t for the recognition of calibration cortificates
Glossary:
TSL lissue simulating liguid
NORMax.y.z sensilivity in free space
ConvF sensithvity in TSL { NORMzx.y.z
DCP dioda compresskon point
CF erest factor (1/duty_cycle) of the RF signal
A B CD modulation dependent linearization paramalers
Polarization @ i rotation around probe axis
Polarization & 4 rotation around an axis that is in the plane normal to probe axis (al measurement center),
Le., & =05 normal to probe axis
Connector Angle information used in DASY system io align probe sensor X 1o the robot coordinate system

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 Dovices: Measurement
Techniques®, June 2013

b) |EC 62209-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to tha ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMy,y,z: Assessed for E-fisld polarization & = 0 (f < 800 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMy.y.z are only intermadiate values, .., the uncerainties of NORMx,y.z does not affect the E-field
unceriainty inside TSL (see below ConvF).

= NORM{Dx.y.z = NORMx,y.z * frequency_response {see Fraquency Response Chart). This linearization is
implemented in DASY4 software versions tater than 4.2. The uncertainty of the frequency response is included
in the stated uncartainty of ConvF.

s DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nof media.

« PAR PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
charactenshcs

s Axyz Beyz Cxyz Dxyz VReyz A 8, C, D are numarical linearization parameters assessed based on
the data of power sweep for specific madulation signal. The parameters do not dapend on fraquency nor
media, VR is the maximum callbration range expressed in AMS valtage across the diods.

s ConvF and Boundary Effect Parametars: Assessed in flat phantom using E-figtd (or Temperatura Transfer
Standard for { < 800 MHz) and inside waveguide using analylical field distribulions based on power
maasurements for > 800 MHz. The same selups are used for assessment of the parameters appled for
boundary compensation (alpha, depth) af which typical uncertainty values are given, These paramelers are
used in DASY4 software lo improve probe accuracy close to the boundary. The sensiivity in TSL comesponds
to NORMx,y,z * CanvF whereby the uncertainty comespands to that given for CanvF, A frequency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz

« Spherical isatropy (30 deviation from isolropy): in a field of low gradients realized using a flat phantom
axposed by a patch antenna.

s Sensor Offset The sensor offset corresponds to the offset of virual measuremant center from the probe tip
(on probe axis), Mo (olerance required.

s Connector Angle: The angle is assessed using the information gained by determining the NORM:x (no

uncertainty required).
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Basic Calibration Parameters

Sensor X 1 Sensor Y | Sensor £ Unc (k=2)
Norm (uvivimPY 1.77 1.82 1.72 +10.1 %
DCP [mv]" 101.9 6.0 | 101.4

Modulation Calibration Parameters

uio Communication System Name A B c | o ViR Unc®
d8 | dBVav | d8 | mv | (e2)
0 cw x| oo 00 | 10 | 000 | 2573 | 35%
¥ 00 | 0o 1.0 =78
Z 0o 0.0 1.0 2514

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

* The uncenairties of NermX. Y2 do nod affect the E*-feld uncestainty inside TSL (see Pages 5 and §)

* Musmerical linearization parameder; unceriainty nof mquined

© Urcartainty i determined using e max deviation rom finaar response applying rectangutar distribution and i expressed for ihe square of ihe
field value

Cartificale Mo: ET3-1831_Jan15 Paga 4 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth® | Unct.

FiMHz)© | Permittivity " [8m) " ComvFX | ConvFY | ComvFZ | Alpha® | [mm) {k=2)
300 45.3 0.87 7.67 7.67 7.67 D20 | 235 | #133%
450 435 0.87 74T | 747 TAT 026 | 275 | 213.3%
750 419 0.89 5,65 6.65 6.65 0.56 198 | £120%
B35 41.5 0.90 6.37 .37 6.37 030 | 300 | +120%
900 415 0.97 6.25 6.25 6.25 D30 | 300 | £120%
1750 40.1 1.37 5.34 5.34 5.34 056 | 254 | £120%
1800 40.0 1.40 s00 | 509 5.09 pB0 | 208 | £120% |
1950 400 1.40 492 4.92 4.92 080 | 205 | +120%
2300 39.5 167 | 477 477 4.77 0.80 190 | £120%
2450 39.2 1.80 452 | 452 | as2 | 080 | 190 | £120%

E Froquency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher (see Page 7). wisn il s reatricied o « 50 MHz. Tha
uncartainty is the ASS of the ComE uncarainty st cafibation frequency and {he uncestainty for fe indicated frequency band, Frequency walslity
Bk 300 MHz i & 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectivaly. Above 5 GHz frequency
walidity can e sxtanded to = 110 MHz

¥ Al fraquencies balow 3 GHz, the validity of tssus paramatens (o and o] can be relixed 1o £ 10% | liguid compersation formula & applied 1o
mensured SAR values, Al frequencies abowe 3 GHz, the validity of ssue parsmetens (o ot o) i reabriched fo + 5%, Tho uncerainty i the RS5 of
e ConyF uncartainty for indicated fangel tssis pammelens

4 are detarmined during calibralion. SPEAC warmants that the remaining Sevialion due 10 the boundary eflect afier compansation is
mﬁmm;mfmmﬂamsmlmum:mhmm&amawmuwmmwmm
daamater from ihe boundary,
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ET30VE- SN:1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth ™ Unet.
TiMHz)° | Permittivity” (5im)" ConvE X | ComvFY | ConvFZ | Alpha® |  [mm) (k=2)
300 58.2 0.92 739 | 738 | 739 | 045 | 170 | £133%
450 56.7 0.94 754 | 754 | 754 | 018 | 241 | $133%
750 555 0.96 626 | 626 | 626 | 028 | 300 | +120%
| 835 552 0.97 622 | 622 | 822 | 031 | 288 | $120%
1750 534 1.49 487 | 487 | as7 | o078 | 250 | #120%
1900 533 152 467 | 467 | 467 | 080 | 240 | s120% |
| 2450 527 195 424 | 424 | a2¢4 | 080 | 180 | +120%

© Frpquancy validity Bbove 300 MiHz of £ 100 Mz anly appSes for DASY ¥4 4 and higher (see Page 2, else X is restricied to 2 50 MHz. The
uncerlanty i the RSS of iha ConvF uncerainty at calibeabon frequency and fhe uncentsinty for the indicabed fequency band. Frequency wsdsy
el 300 MHZ is = 10, 25, 40, 50 and 70 MHz for ConvF assessments a4 30, 84, 120, 150 and 220 MHz respectivaly. Abave 5 GHz lrequency
validiy can be aexiended 1o 2 110 MH:
¥ At rpguincis Bolow 3 GHe. tha valdly of tissue parameters (o and o) con b roloxed 1o & 10% # iquid compermsation formuta is apcbed i
measured SAR values. Al frequencies above 3 GHz, the vaidity of lisawe parameters (¢ and o) & restricied o 2 5% Tha uncedainty is tha RSS of
E.Wmmn'lnrmdiuwﬂrpulﬁmmpam

Alpha/Depth ao delsrmined duing calbration, SPEAL warrants that the remaining devistion dus B he boundary offect afier compensacan &
mnmu-unn:.1'5hrrmqmmu.alcm-3GHz-ﬂbuaw:nMhmmaaﬂmmlwﬂmn-hmHHnM1Hb‘ww
diameter fram the boundary
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Caortiicate Mo, ET3-1631_Jan15

Report No.
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Frequency response (normaiized)

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Froquency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Error [dB]
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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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Dynamic Range f(SARyead)
(TEM cell , fyu= 1900 MHz)
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Uncartainty of Linearity Assessmant: £ 0.6% (k=2)
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ET3DWE- SM:1631 January 28, 2015

Conversion Factor Assessment

1= 800 MHz, WELS RS (H_com) ['= 1750 MHz, WGLS R22 (H_canvF)
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Deviation from Isotropy in Liquid
Error (&, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ET3DWE— SN 1531 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Other Probe Parameters

Sansor Arrangement Trigngular
| Connector Angle () - 1368
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode dLsaEiéE':
‘Probe Overall Langth 337 mm |
| Probe Body Diameler | 10 mm
Tip Length 10 mm
Tip Diametes 6.8 mm
Probe Tip to Sensor X Calibration Paint 27T mm |
| Prabe Tip to Sensor ¥ Calibration Point 2.7 mm |
Probe Tip to Sensor Z Calibration Point 2.7 mm
1 Recommended Measurement Distance from Surface _ 4 mm
Cerificata No: ET3-1631_Jan15 Page 11 of 11
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Report No.

HCT-A-1504-F002-5

Accredded by the Swiss Accredtalion Sanvicn (SAS)

Tha Swiss Accreditation Sorvice s one of the signalories to the EA
Multilataral Agreamant for the recognition of calibration cortificates

Calibengion Equipmenl used [MATE orilical for calfration)

This calibration consficate documents the traceabiity to national standards, which resiiss the physical urits of measurements (S1)
The maasurements and ihe uncerainties wilh confidenca probability s given on the foliowing pages and am pan of the cerificate.

All caibrations have been conducted in the clossd Wboratony facility; environment lemperature (22 = 31T and humadity < 70%.

Primarny Slandands [+ Cal Date (Cortificaln Mo | Sehaduled Calibration
Power master E44 198 GEd 1293874 O3-Apr-14 {ho. 217-01871) Apt-15
P sansor 44128 M4 LASROET [3-Apr-14 (No. 217-01811) Apr-15
R 3 &8 An Sh: 5054 (3c) 03-Apr-14 (Mo, 217-01915] Apt15
Ralarance 20 4B Altenunsor Shi: BSITT (20 03-Apr-14 (Ne. 217-01918) Apr-15
| Roforencs 30 dB Alksrision 5M: 55120 [30b) 03-Apr-14 (Ne. 217-01520 Api-15
Rafararce Probe ES3002 SN: 3013 30-Dec-13 (Mo ES3-3013_Dec13) Doc-14
OAE4 SN: 680 13-Dec-13 {No. DAES-BE0, Dectd) Diec-14
Secondary Siandands E‘ Chack Date !h E Sehbiuled Chack
| AF genermior HP BB45C USIGAIU0TTO0 4-Aug28 fin house check Apr-13) In house check: Ape-18
Martwork Analyzer HP BTS3E LISITIDOSES 18-Oet-01 (in house check Oct-13) In house chack: Oo-14
Funcsan
Calibraged by Tl
Approved by

This caBtration cestficals shal nod be reprmduced except in hill wishout writhen approval of the labaratorny

Cartificate No: EX3-3863_Jul1d
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Calibration Laboratory of

§  Schweizerischor Kaliboiordionst

Schmid & Partner ¢ Service suisse détalonnage
Engineering AG g Seviriosvicen & et

Zeughausstrasse 43, B004 Zurich, Switzeriand Swiss Callbration Service

Aceredilad by the Swiss Accroditasion Service (SAS) Accreditation No.: SCS 108

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

Multilatersd Agroemant for the recognition of calibration cenificates

Glossary:

TSL tissue simulating ligusd

NORMx,y.z sensitivity in free space

ConvF sansitivity in TSL / NORMx.y.z

pDceP diode compression point

CF crest factor (1fduty_cycle) of the RF signal

ABCD modulation dependent linearizalion paramelers

Polarization ¢ ip rodtation around probe axis

Polarization 3 # rotation arcund an axis that is in the plane normal to probe axis (at measurement center),

Le., & =0 is nomal to probe axis
Caonnector Angle irfarmation 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 Recemmended Practice for Delermining the Peak Spatial-Averaged Specific
Absorption Rale (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, June 2013

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
prosimity to the ear (frequency range of 300 MHz to 3 GHz)", Felwuary 2005

Methods Applied and Interpretation of Parameters:
s NORMxy.z Assessed for E-field polarization & = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
NORMDx.y.z are only intermediate values, i.a.. the uncertainties of NORMx.y,z does not affect the E-field
uncartainty inside TSL (see below ConvF).

o NORM{Nx. .2z = NORMx, .2 * frequency_response (see Frequency Response Chart). This linearization s
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequancy response is included
in the stated uncertainty of ConvF.

+  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncerainty required). DCF does not depend on frequency nor media.

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

o Axy.z Bry.z Cryz Dxy.z VAxy.z A B, C, O are numerical linearization paramaters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
media, VIR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters; Assessed in flal phantom using E-field (or Temperature Transfer
Standard for { 5 BOO MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters ane
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivily in TSL comesponds
o NORMx,y,z * CornvF whereby the uncerainty corresponds to that given for CanvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

»  Sphevical isclropy (3D deviation from isoirapy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

«  Sensor Offsst; The sensor olfsel corresponds to the offset of virual measurement center from the proba tip
{on probe axis). No tolerance required

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncerainty required),
Corlificats No: EX3-3863_Jul14 Page 2of 11
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EX30Va— SHB63 Jduly 24, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

Sensor X | Sonsor Y Sensor 2 Unc (k=2)
Norm (EVIWim) ) 0.37 0.35 0.45 £ 10.1%
DCP (mv]” 99.8 8.7 100.6
Modulation Calibration Parameters
uiD Communication System Name A B G v VR Unc™ |
;] dBVv dB my {k=2}
] oW (% | oo 0.0 10 | 000 | 1330 | 425%
| ¥ 00 0.0 1.0 1313
[ l Fi 0.0 0.0 1.0 1409

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%.

* The uncertainsies of Normi Y 2 do not affect the E™-field uncestainty inalde TSL (see Pages 5 and &)

" pumnestical ineanzation parameber: uncertainty nol requined

! Uncerimrty s determingd wsing the mas. devistion from inaar responss apphyng recianguar dsivibulion and is exproased lor he squane of the
fioid valuo
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FCCID: ZNFH815 Issue Date: Apr. 30, 2015

EX3DVa- 5N.3863 July 24, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dapth Unct.

[(MHz}® | Parmittivity” | (Sim)" ConvFX | ConvFY¥ | ConvFZ | Alpha® | (mm) |  [k=2)
B3s 41.5 0.80 9.50 9.50 9.50 0.80 050 | +120%
800 41.5 0.97 9.1 9.2 9.21 0.59 0.71 £12.0%
1450 40.5 1.20 8.50 B.50 8.50 0.66 085 | £120%
1750 40.1 1.37 8.8 B.38 B.38 0.75 058 | +120%
1200 40.0 1.40 B.02 8.02 B.02 0.78 058 | +120%
1950 40.0 1.40 7.1 .M . 056 | 070 | +120%
2300 395 1.67 748 748 748 054 069 | +120%
2450 39.2 1.80 7.15 7.15 7.15 0.70 059 | +120%
2600 39.0 1.96 7.05 7.05 7.05 0.50 0.74 | £120%
5200 36.0 4.66 4.98 4.98 4.98 040 180 | 2131%
5300 359 478 4.77 477 477 040 180 | £13.1%
5500 356 4.96 4.78 478 4.78 0.40 180 | £13.1%
5600 355 5.07 458 4.58 458 0.40 180 | £131%
5800 35.3 5.27 455 4.55 4.55 045 180 | £134%

© Fraquency validity abov 300 Miz of & 100 MHz anly applies for DASY w4 and highar (ses Page 2], slss & is resiricted bo £ 50 MHz. The
uncartainty s he RSS ol the Cord uncertanty at calibration frequency and the uncentainty for the indealed freguency Dand. Freguency valdily
Below 300 MHz is = 10, 25, 40, 50 and 70 MHz for CorvF sasesaments al 30, 64, 128, 150 and 220 MMz respectively. Above 5 GHz frequency
wabdity can be exdended to = 110 MHz

" Al froquencies below 3 GHE, the validity of insus parameters (c and o) can te reloxed to £ 10% if Bquid compensation farmulta i apeied ko
maasined SAR valses, A requencies above 3 GHE, the validity of tasue paamelens (= and o) & restricted 1o & 5%, The wncedtainty i the RES of
the ConvF uncertainty for intdicated targot lissus paramebers.

! e determined duning calibration. SPEAG warrants that the remasining deviaton due to the boundary effec! afler compensation &
abwiys bess than £ 1% for frequencies below 3 GHr and balow & 2% for ireguencies between -6 GHz st any dstance larges than half the probe lip
digemalar from the boundary.
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FCCID: ZNFH815 Issue Date: Apr. 30, 2015

EX3DVA- SN.3863 July 24, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

f{MHz) © I nmlr' c"?é'?'m?i"'" ConvF X | ConvFY | ComvFZ | Alpha® mﬁmT t:n:z‘pt
835 55.2 097 9.43 9.43 9.43 0.80 061 | +120%
1750 53.4 1.49 7.80 7.80 7.80 0.52 0.75 +120%
| 1800 53.3 1.52 7.36 7.36 7.36 D26 | 118 £12.0%
2450 527 1.95 B.97 6.97 697 0.80 0.50 +120%
2600 52.5 2.16 B.87 687 6.87 0.63 0.50 +120%
5200 49.0 5.30 4.50 4.50 4,50 0.40 1.80 +13.1%
5300 48.9 542 4.27 4.27 427 0.40 190 | +131%
5500 486 5.65 4.01 4.01 4.0 0.45 190 | +131%
5600 48.5 r 577 383 3.83 3.83 0.45 1.90 +13.1 %
5800 48,2 B.00 4.07 4.07 4,07 0.50 1.80 131 %

£ Eraquency validity abave 300 MHz of = 100 MHz only applies lor DASY v4.4 and higher (s0a Page 3). else & s restricted to = 50 MHz The
uncansinty iu the RESS af the Comd uncertainly al calbration frequency and the uncertainty far (ke indicated frequency band. Froquency validy
Below 300 MHz 5 ¢ 10, 25, 40, 50 and 70 MHz for ConvF pssessments af 30, B4, 178, 150 and 220 MHz respectively. Above 5 GHz frequency
walidity can be extonded to = 110 MHZ

¥ A1 Frequencies below 3 GHz, the yalicity of fizsue pararmaters (¢ and of can be relaned 10 £ 10% ¥ figied compensation formala is applied 1o
maasured SAR values. Al irsquencies above 3 GHz. tha valdity of tissus parameters (c and al s restricied to = 5%, The uncetainty i e RS5 of
the ConvF unceranty for indicated target tssue paramelars

% siphaDepih aee dalermined during cakbration. SPEAG wirramns thad 1he remasning deviation dua 1o th boundary effect after compensation is
whwarys less than £ 1% for frequencies below 3 GHz and below + 2% for froquencies betwaen 3-8 GHz al any distance [arger than hall the probe tip

diamapder from fhe boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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Input Signal [UV]

Dynamic Range f(SARcad)
(TEM cell , fovar= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

=835 MHz, WGLS RS (H_conv) = 1800 MHZ WGLS R22 (H_comF)

an
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iy wime
2l A LX) i i
=i} b i e

Deviation from Isotropy in Liquid
Error (¢, 3), f= 900 MHz

-i0 -0&8 06 04 02 00 02 04 ©O06 08 1.0
Uncertainty of Spherical Isotropy Assassment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

Sensar Arrangement Triangul_.aLI
Connector .f;.ngla { ) ?1
| ‘Mechanical Surface Detection Mode enabled
Optical Surface Delection Mode d._ls.ahled
Probe Overall Langlh | 33T mm
Probe Body Diameter 10 mm
Tip Length 8 mm
| Tip Diameter : 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip 1o Sensor Y Calibration Point 1 mim
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measuremenl Distance from Surface 1.4 mm
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Zutieh, Switzeriand

Arcredited by the Swiss Accredantion Service [SAS)
The Swiss Accreditation Service ks one of the signatocies to the EA
Multilatersl Agreement for the recognition of calibration certificates

Calibraton Equipment used (MATE critical for caliration)

A calibeasions hava boan conducied in e closed laboratory faciity. armdmament bempenmture (22 = 3)°C and Pumidity < T0%.

Standarts o Cal Date |Certificale Ma.) Scheduisd Caltaban

Power meter E44108 GB413938T4 03-Apr-14 (Mo 2IT-01811) -18

Poswtsr gensor E44128 Y4 1408087 03-Apr-14 (No. 21T-01811) Ape-15

A e 3 dB Atterwator SN: 55054 [3c) O3-Ape-14 (Mo 217-01815) Apris

Rafesence 20 dB Atenuator SM: S5ITT | O-Apr-14 (Mo, 247-018109) Apr-15

Raberence 30 dB Attanaatar SH: 55120 (30b) O3-Ape-14 (Mo, 21701920} Ape- 1S

Refarsnce Probe ESIOVZ SH: 3013 30-Dec-13 (No. ES3-3013, Decil) Dec-14

DAEL SN; TS 30-Apr-14 (Mo DAEL-TED Aprid) Api-15

Secondary Standands 4] Check Date fin house) Scheduied Check
| RF genemior HP BS48C LISIE4IU01700 &9 {in heuse check Apr-1 In house check: Agr-16
Notwork Anahyzar HP BTS3E US 37300585 18-0ct-01 {in house check Oct-14) In house check: 015
Calibrabod try:

Approved by

This calibralbion cerficale shall not be regrocuces eeoept in full without written apgrovl of the laborbary.
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HCT OO LT

FCCID: ZNFH815 Issue Date: Apr. 30, 2015

Calibration Laboratory of o §  Schweizerischar Kalibriors

Schmid & Pariner % ¢ Service suisse détalonnage
Engineering AG L g Servisio svizzero di taratura

Zeughausstrasse 41, 8004 Zurich, Switzerland "‘ﬁf Swiss Calibration Service

Accreditets by the Swiss Accroditation Service [SAS) Aceroditation No: SCS 108

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

Multitateral Agreement for the recognition of calibration certificates

Glossary:

T5L lissue simulating quid

MNORMx.y.z sensitivity in free space

ConvF sansitivity in TSL / NORMx, v,z

DCP diode compression point

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

ABCD modulation dependent linearization paramelers

Polarization ¢ ip rotation around probe axis

Polarization & # rotation around an axis that ks in the plane normal o probe axis (al measurement center).

Ia., B =0 ks normal to probe axis
Conneclor Angle information used in DASY system to align probe sensor X o the robel coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Datermining the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, June 2013

b} IEC 622081, “Procedure to measura the Specific Absorplion Rate (SAR) for hand-held devices wsed in close
prosdmity to the ear (frequency range of 300 MHz to 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Parameters:

«  NORMxy.z Assessed for E-field polarization 8 =0 (f < 800 MHz in TEM-cell; { > 1800 MHz: R22 waveguida).
NORMy.y.z are only intermediate values, Le., the uncertainties of NORMx.y.z does not affect the E’-field
uncertainty inside T5L (see below ConvF).

«  NORM{fxy.z = NORMx,y,z * frequency_response (see Frequency Response Chart}, This linsarization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is inclueded
in the stated uncertainty of ConvF.

« [DCPxy,z DCP are numerical linearization paramelers assessed based on the date of power sweap with CW
signal (no uncertainty required), DCP does not depend on frequancy nos media.

«  PAR: PAR is the Peak io Average Ratio that is nol calibrated but determined based on the signal
characteristics

o Axyz Beyz Cuy.z Deyz VRxyz A B, C. D are numerical linearization paramaters assessed based on
the data of power sweep for specific modulation signal. The parameters do nat depend on frequency nor
madia. VR is the maximum calibration range expressed in RMS voltage across the diade.

«  ConvF and Boundary Effect Paramelers: Assessed in fial phantom using E-field (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASYS software o improve probe accuracy chose fo The boundary, The sensitivity in TSL cormesponds
1o NORMx,y,z * ConvF whereby the uncerainty coresponds 1o thet given far ConvF, A fraquancy dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

«  Spherical isatropy (30 deviation from isolropy): in a fiedd of low gradienis realized using a flat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset correspands to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required.

« Connector Angle: The angle is assessed using the information gained by detarmining the NORMx (no
uncertainty required)
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(MNote: non-compatibe with DASY2 system!)

Cedificate Mo: EX3-3967_Dec14 Page 3 of 11
HCT CO., LTD.
Report No. ) ) ) ) _
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 168 of 263

HCT-A-1504-F002-5 TEL: +82 31645 6300 FAX: +82 31 645 6401



HCT OO LT

FCCID: ZNFH815 Issue Date: Apr. 30, 2015

EX30DV4-— SNI06T Docamber 22, X014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

Sensor X I Sensor Y | Sansor 2 [ Une (k=2}
Norrm (uiivim)y 0.53 0.44 | 0.49 +10.1 %
DCE (mv] 83.9 96.2 | 102.2
Modulation Calibration Parameters §
Ui Communication Sysiem Name A B c o VR | Unc |
dB8 | dBvav 48 mv (k=2
o W X 0.0 0.0 10 000 | 1480 | #30%
¥ 0.0 00 | 10 1348
Fd 0.0 o0 | 10 138.3

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

 The uncerninties of MomLY Z do not affect ihe E*feld uncertainty inside TSL (ses Pages 5 and &)
-
Humarical linearizaton parameter. uncaitainty nol requirod
¥ \ncerainty i determingd using the max devialion fom Bnear response apahing meclangular dstributicn and is expressad for the square of e
Tidie] e
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EX30V4- SM:3067 December 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth™ Unet.
| f{MHz)® | Permittivity' [Sim) " ConvF X | ConvF¥ | ConvFZ | Alpha® |  {mm) (k=2)
750 419 0.89 10.18 1018 | 1018 0.80 0.61 £12.0%
835 415 0.90 8.75 975 9.75 0.80 0.61 +12.0%
800 415 0.97 9.56 0.56 9.56 0.39 089 | =120%
1450 40.5 1.20 B.40 B.40 B.40 0.32 0.91 £12.0%
1750 40.1 1.37 8.59 8.59 .59 0.64 070 | +120%
1800 40.0 1.40 8.13 g8.13 8.13 0.69 068 | £120% |
1850 40,0 1.40 7.81 7.81 7.81 0.69 060 | =120%
2300 395 1.67 7.57 7.57 7.57 0.51 0.78 £120%
2450 30.2 1.80 T.16 716 7.16 0.50 077 | £120%
2600 39.0 1.96 5.88 6.86 8.86 0,40 0.92 £12.0%
3500 arg 291 7.10 7.10 7.10 041 0.95 £13.1%
5200 380 4,68 5.07 5.07 5.07 0.35 180 | +131%
5300 359 4.76 4.88 4.88 4.88 0.35 180 | #13.1%
5504 356 4.96 4.84 4.84 4.84 0.40 1.80 £13.1 %
5600 355 5.07 4.70 4.70 4.70 040 1.80 | £13.1%
5800 35.3 5.27 4,54 464 464 | 040 | 180 | 2131%

© Eroguency validity sbove 300 MHz of = 100 MHz only applies for DASY v 4 and higher (see Page 2), sise il is restricied 10 & 50 MHz. The
uncatninty is the RSS of the Convf unceriainty o casbration frequency and thi uncertainty for the indcaied frequency band, Fraquancy validity
et 300 MHzZ Is 2 10, 75, 40, 50 and 70 MHz for Can assessments at 30, 64, 128, 150 and 220 MHz respeciively. Aiove 5 GHz frequancy
walidily can be axdendad bo 2 110 MHz.

¥ A fraquencies below 3 GHz, the validity of tissue parameters (= and ) can be reland b2 + 10% it bouid compensation fomula ta appied 1
massured SAR valuss, Al equencees above 3 GH2. the valicity of tissue paramalers (e and o) s resincied 1o & §%. The uncerianty is the R5S of
1he ConvF uncertainty fof indcated mgel Hssus paramebars

9 pha/Degih are detormined during cabration, SPEAG warrants (hat the remaining deviaton dus to the boandary sffect alter compansation &
ahways less than £ 1% for frequencies Desow 4 GHz and below + 2% for frequencies between 3-8 GHz o any distance larger than haif the probe tip
dinreber Irom the boundasy,
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EX30Va— SN IBET Decamber 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

f(MHz) © Flm’ cmg;;ym ConvEX | ConvFY | ComvFZ | Alpha® Trmn ?EI-":? .
750 55.5 0.96 0.68 8.68 9.68 0.58 0.71 £12.0%
B35 55.2 0.897 9.55 9.55 9.55 0.80 058 | £12.0%
1750 53.4 1.48 7.80 780 7.00 0.78 063 | +120%
1900 533 1,52 7.58 7.58 7.58 0.49 082 | +120%
2300 52.9 1.81 7.37 7.37 7.7 0.80 0.53 +12.0%
2450 52.7 1.95 7.10 740 | 740 0.73 066 | +120%
2600 525 2.16 6.97 687 £.97 0.80 057 | +120%

| 5200 49.0 5,30 4.50 4.59 4.50 0.45 190 | +131%
5300 489 4 542 4.43 4.43 4.43 0.45 1.80 +13.1%
5500 48.6 5.65 4.02 4.02 4,02 0.50 180 | £131%
5600 48.5 5.77 3.85 3.85 3.85 0.50 180 | +131%
5800 48.2 6.00 4.12 412 4.12 0.50 100 | £131%

'-mem-,mamwu-ql;nznmmmu!:rms'tﬂ4ﬂmmlum2:.mda-mmwm:mHmThu
ummhmnssdmmwnmmmmwuwmhmﬂmmm}mwmlm
Balerw 300 MHz is £ 10, 25, 40, 50 and 70 MHz for CorF assessmenis at 30, B4, 138, 150 and 230 MHz respoctively. Abcve 5 GHz frequency
whlidity can be exended bo 2 110 MHz.

* Al frequencies balow 3 GHz, the valitity of tissus paramaters (= snd o} can be rolaxed ta 2 10% if Bguid compensation lommua i@ agpied b
rmaasuned AR values. Al frsquencies abave 3 GHz., the validity of tissus parmmeters (= and o) s restricied to £ 5%. The uncerainty i the RES of
e CanvF uncartainty for indcated langed lissus parameters

d i are determined during calibeason SEEAG wamants (hat 1 remaineng devation due io fe boundany effect alter compansation s
mmm:mruhmtmmhuaﬁmamwwsﬁfﬂﬁwnmmﬁmmmrmhvﬁmhﬂfmmﬂp
diamubar Trom he boursdany.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX{, Wavequide: R22)
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Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV 4= SN 3867

Receiving Pattern (¢), 9 = 0°

Decambar 22, 2014
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Dynamic Range f(SARead)
(TEM cell , fouu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

1= B35 MHz WGLS R (H_conF) { = 1800 MHz WGLS R22 (H_comF)
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‘ : - i :-I ale
i ] £ -2 53
e e sy el

Deviation from Isotropy in Liquid
Error (§, 3), f=900 MHz

10 <08 08 -D4 <02 0O 0z 04 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

Sensor Arrangemen| | ; Tria.ngular.
| Connector Angle (7} -16.4
Mechanical Surface Delection Mode anabied |

Optical Surface Detoction Mode disabled

Probe Cverall Length 33?_ mim

Probe Bad'y' Diametar [ A0mm

Tip Langth 9 mm

Tip Diameter 2.5mm |

Probe Tip to Sensor X Calibeation Point 1 mm

Probe Tip to Sensor ¥ Calibration Point 1 mm

Probe Tip to Sensor £ Calibration Point 1 mm

Recommended Measurement Distance from Surface 1.4 mm
Cenlificate No: EX3-3967_Dec14 Page 11 of 11
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Calibration Laboratory of § Schweizerischer Kallbrierdienst

Schmid & Partner ¢ Service suisse d'italonnage
Engineering AG g Sardio wizaro di taratura
Zovghoussirasse 43, 53004 Turich, Switterand

Swisa Cafibration Service

Acerodied by e Swing Accreditation Servce (SAS) Accreditation Mo.: SCS 108
The Swiss Accreditalion Service is one of the signatories io the EA
Multilatoral Agresment for the recognition of calibration centificales

Otject EX3DV4 - SN:3797
Calbeation procedure(s) m*mﬂ.mmmmmmmm-mw

Cakbration date. MNovember 19, 2014

This calbration certificals docnmerts the traceabiliy o national standards, which reafize the physical uniis of meaaursmants. (51}
Thi: maasunements and {ha uncertaintes with corfidence probobility are given on the following pages and ane parl of fhe corlificate

Al cafibrations have bean conducied in the closed isbomtory Eacilty: environment lemparatune (22 = 3)°C and humidity < T0%

Caiibrataan Equipmani used (MATE oniicad for calibration)

Primarny Siandands L] Cal Date (Cerlfficate MNo.) e Calixaticn
Powes maeter E44190 G 1200874 03-Ape- 14 (Mo 217-01811) Agr-15

Power sermor E44120 WY 4 1408067 03-Ape-1d (No, 217-01811) Apr-16

Rt 3 8 Amerualor SN 55054 (3c] O-Ape-14 (Mo, 217-01815) Apr-15

Rafmrance 20 df Attenuat B SSITT (0x) O3-Ape-14 (Mo, 217-01918) Ape-15

Refaranoe 30 9B Albenuator SM: 55129 (30b) O3-Ape- 14 (Mo, 217-01920) Apr-15

Raferarce Proba E539_-'u'2 Sh 3013 30-Doc-13 [H_a_gﬂ!-:bﬁﬂ Dectd) Dec-14

DAES4 SN B850 13-Dec-13 (Mo DAE4-ES0,_Dec13) Doc-14

Secondary Standaits e Chack Date in housa) Schiduled Check

RF gonoraior HP BR4EC LESIG42L0N 700 #-Awg-99 (in house check Apr-13) In hewesa check: Ape- 15
Matwork Anabyzer HP BT5IE US3TIR0505 18-0e4-011 [in house check Oct-14) In house check: Oel-15
Calitrated ty

Thits calibeaton certiicate shall not be reproduced except in full withoid witten approval of the laboratary,
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FCCID: ZNFH815 Issue Date: Apr. 30, 2015

Calibration Laboratory of s Sehwaizerischr Kalibriordsonst

Schmid & Partner % Service suisse dktalannage
Engineering AG o — Servizio sviceero o taratura

Zeughausstrasse 43, 8004 Zusich, Switzarand %@N}- Swiss Calibration Service

Accrodiled by the Swess Accrodantion Service (3A5) Accreditation No.; SCS 108

Thi Swiss Accreditation Service is one of the signatores to the EA

Multilsteral Agreemont for the mcognition of calibration certificates

Glossary:

TSL tissue saimulating liquid

NORMzx,y.z sansitivity in free space

ConvF sensitivity in TSL/ NORMx,y.z

DCP diode comprassion paint

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

ABCD modulation dependant linearization paramelers

Potarization o o rodation around probe axis

Polarization 8 4 rotation around an axis that is in the plane normal lo probe axis (al measurament cenler),

.., & =0 is normal lo probe axis
Connector Angle information used in DASY system io align proba sansor X fo the robot coardinate system

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Techniques®, June 2013

b} IEC 622081, “Procedure fo measure the Specific Absorption Rala (SAR) for hand-held devices used in close
prosamity to the ear (frequency range of 300 MHz to 3 GHz)". February 2005

Methods Applied and Interpretation of Parameters:

«  NORMx,y.z Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguida).
MORMx.y.z are only intermediate values, i.e., the uncerainties of NORM,y,z does not affect the E<-fiedd
unceriainty inside T5L (see below ConvF).

o NORM{Nx y.z = NORMx. .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 unceriainty of ConwF.

«  [DCPxy.z DCP are numerical linearization parameaters assessed based on the data of power sweep with W
signal {no uncertainty required). DCP does not depend on frequency nor media.

* PAR: PAR is the Peak io Average Ratio that is not calibrated but determined based on the signal
characteristics

»  Axy.z Bry.z; Cry.z Day.z; VRxy.z. A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nos
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analylical field distributions based on power
measurements for f > 800 MHz. The samae selups are used for assessment of the paramelers applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These paramelers are
used in DASY4 software to improve probe accuracy close i the boundary. The sensilivity in TSL cormesponds
o NORMY.y.2 ° ComvF 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 + 50 MHz to £ 100
MHz

«  Sphencal isofropy (30 deviation from isotropy): in a field of low gradients realized using a fial phaniom
exposed by a patch antenna.

s  Sensor Offset The sensor offset comesponds 1o the offset of virtual measurement center from the probe tip
{on prabe axis). No tolerance requined.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncerainty nequined)
Cerlificale Mo: EX3-3787_Movid Page 2 of 11
Report No. . ‘ ‘ HCT CO., LTD. . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 178 of 263

HCT-A-1504-F002-5 TEL: +82 31 6456300 FAX: +82 31 645 6401



CT

HCT OO LT

FCC ID: ZNFH815 Issue Date: Apr. 30, 2015

EXIDVE - Sh3TET Movember 18, 2014

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 19, 2014

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systaml)

Cenificale Mot EX3-3797_Novid Page 3 of 11
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 179 of 263

HCT-A-1504-F002-5 TEL: +82 31645 6300 FAX: +82 31 645 6401



HCT OO LT

FCCID: ZNFH815

Issue Date:

Apr. 30, 2015
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Movarmbar 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une [k=2)
Norm [uVitim) ) 0.63 0.58 0.57 +10.1 %
OCP (m\v)" a7.9 67.3 954
Modulation Calibration Parameters
[1]15] Communication System Name A B c o VR | Unc
) dB | dBvuV dB mv | (k=2
0 cw | % 0.0 0.0 1.0 000 | 1544 | £30% |
¥ 0.0 0.0 1.0 168.7
L | Z 0.0 0.0 1.0 1714

The reporied uncerlainly of measurement is slated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 95%,

* This uncanaimien of NomlY,2 do not affect the E*-field uncodtninty inside TSL {sse Pages 5 and §)

* Mumencal lneartzation parmmeber; uncestainty nol roguind

¥ Uincertmnty is determined Laing the mas. desistion from linesr responss appiying rectanguiar distribution and s expressed for the squane of the

Tinig valug

Corificate Mo: EX3-3707_MNovid
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EX30W4- SN-3T8T MNovember 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

. F Relative | Conductivity I o | Depth™ [ Unct

{MHz) Permittivity (Sim) ConvFX | ConvFY | ConvFZ | Alpha {mm) (k=1}
150 523 0.76 11.03 11.03 11.03 0.00 1.00 +133%
835 41.5 0.80 9.22 822 | 822 0.51 0.78 +12.0%
o900 41.5 087 8.96 £8.96 B.96 0.66 0.68 +12.0 %
1750 40.1 13T 7.7 T.71 ! T.71 0.64 0.63 +12.0 %
1500 40.0 1.40 7.58 7.58 7.58 0.48 0.74 £120%
1950 40.0 140 743 7.33 7.33 0.45 0.76 +12.0%

2300 30.5 1.87 7.23 7.23 723 0.52 0.69 +120%
2450 30.2 1.80 6.86 6.86 6.86 0.51 0.70 +12.0 %
2600 38.0 1.86 6.70 6.70 B6.70 043 0.79 120 %
5200 36.0 4.66 4.86 4.86 4.86 0.35 1.80 131 %
5300 358 4.76 4.M 4.71 4.71 035 1.80 £13.1 %
5500 356 4.96 4.62 4.62 4.62 0.40 1.80 +£13.1 %
5600 35.5 5.07 4.50 4,50 4.50 0.40 1.80 +13.1 %
5800 35.3 527 4.42 4.42 4.42 0.40 1.80 +13.1%

" Frequency validity abave 300 MHz of 2 100 MHz only applies for DASY wi 4 and figher (see Page 2}, slse it & resiricied 1o+ 50 MHz. The
uncerninty is the RSS of the Com uncananty at calibrabion frequency and the uncemaingy for the indcaled frequancy band. Frequency vakdity
below 300 Mz s 2 10, 25, 40, 50 and 70 MHz for Comd assessmants at 30, 84, 178, 150 and 220 MHz respectively. Above 5§ GHz Fequency
walidily can be extended ta 2 110 MHz.

* At frequencies batow 3 GHz, the validity of fesus parsmetens (o and o) can be relaxed 1o £ 10% If figuid compensaion formula ks applied |0
mogsured SAR vilues. Al frequancees sbove 3 GHz, the validity of Bssue parsmetecs {x and o] i restrichod 1o £ 5%. The uncenairdy s the RSS of
the ConvF uncedtainty fof indicated laiget tssue paramalers

5 Alpha/Dupth are determined during calibration. SPEAG wairants that the remaining deviation dus 10 Tha boundary offect afler compensation is
abways bess tan £ 1% for frequoncies bolow 3 GHz and bolow £ 2% for frequencies batween 3-6 GHz at any distance larger than has the probe to
dinstieter Mom the Boundary

Cartificate Mo: EX3-1T87_Novid Page 5 of 11
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EX3I0Wa- SN:-3797 Movernber 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conducthvity Dopth ™ Unet.

1(MHz)° | Permistivity” (Sim) " ConvF X | ConvFY | ConvFZ | Alpha® | (mm] k=2)
150 619 0.80 1065 | 1065 10.65 0.00 1.00 | £133%
835 552 087 8,15 ' 8,15 9.15 0.65 072 | £120%
1750 53.4 144 7.54 7.54 7.54 0.37 | 085 | £120%
1900 53.3 1.52 7.23 723 | 723 0.73 0.81 +12.0%
2450 52.7 185 6.86 6.86 6.86 0.80 050 | +120%
2600 52.5 218 6.68 .68 6.68 080 | 050 | £120%
5200 48.0 5.30 4,36 4.36 4.36 0,45 1.90 | £131%
5300 48.9 5.42 417 447 417 0.45 180 | +131%
5500 486 585 3.88 389 3.80 0.50 190 | +131%
5600 48,5 577 373 | 373 3.73 0.50 180 | #131%
5800 482 £.00 412 | 412 4.12 050 | 190 | s£131%

¥ Frequancy validity above 300 MHz of 2 100 MMz only applies for DASY w4 and bgher (see Page 2), else it s resincted jo £ 50 MHz. The
uncertainty is the RS5 of the Com® uncerlainty sl calibration frequency and (P uncertainty fof the indcaied requancy band. Froquency validity
bekow 300 MHz is. 2 10, 25, 40, 50 and 70 MHz for Com® assessmants at 30, B4, 128, 150 and 220 MHE respectively. Above 5 GHz frequency
walidily can be extonded to 2 110 MHz.

¥ Ab frequencies betow 3 GHz, the validity of Sssue pammeten (e and o) can be relased to £ 10% I liqusd compensation fonmuls is appliod 1o
astuned SAR values, Al frequenches above 3 Gz, the validity of bssue paramedann {c and o) s restricted 0 + 5%, Tho underaurdy is the RSS of
e ComF ummmmmtugﬁl‘mm parmmais.

& Alpha/Depth ars determined during calibrabion. SPEAG wamants that the remamning deviabon due 1o e boundary effect afer compansation s
always loss than & 1% for equoncies below 3 GHz and bblow + 2% for Trequencies betwoen 3-8 Gz al any distance larger kan hall 1ha probe o
disenptos Brom they Boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% [k=2)
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Receiving Pattern (¢), 39 = 0°
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Uncertainty of Axial lsotropy Assessment: £0.5% (k=2)
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Input Sgnal [uV]
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MMz, WGLS RS (H_convF) f = 1500 MHz, WGLS R22 (H_convF)
1% * |
1. ] \" 1
‘w.~ 5
1%} : ""i -‘1‘
. N
i -
D = - e 4 Y
a fees] e
it = wilkioe st
Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz
40 -08 08 -04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessmaent: £ 2.6% (k=2)
Cestificate No: EX3-3787_Novid Page 10of 11

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 186 of 263
HCT-A-1504-F002-5 TEL: +82 31 6456300 FAX: +82 31 645 6401

Report No.



HCT OO LT

FCCID: ZNFH815 Issue Date: Apr. 30, 2015

Ex30Va- SNITOT Movember 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters

Sensor Arrangement Triangular
Conneclor Angle () o 115 |
[Mechanical Surface Deteclion Moda anabled
Optical Surface Detection Mode I disabled
Probe Overall Length 337 mm
"Probe Body Diameter 10 mm
Tip Length 8 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm I
Probe Tip o Sensor Z Calibration Paint 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Carlificate No: EX3-37T87_Novid Page 11 of 11
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FCCID: ZNFH815 Issue Date: Apr. 30, 2015
Calibration Laboratory of e, it i Rk
Schmid & Partner %‘E G Service sulsse détalonnage

Engineering AG z = g Servizio svizzoro di taratura
Zoughausstrasse &3, 8004 Zurich, Switzerland o Swiss Callbration Service
Accredited by the Swiss Accroditalion Serace (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service |s cne of the signatories 1o the EA
Mubtilateral Agreoment for the recognition of calibration certificates
ciient  HET| & Certificate No: EX3-3903_Aug14

[CALIBRATION CERTIFICATE
———— —_ —————
Otject EX30V4 - SN:3903
Cailibyration procedise(s] QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, mm-:as,vs
‘Calibration procedure for desimetric E-field probes
Coalibration date ‘August 28, 2014

Report No.

This calibrasion certilicabe documants Iha recoabilty 1o national standands, which realios the physical unils of measurements (31)
Thi mansirements and the uncertalties with confidence probabslity ane ghven on he following pages and ans part of the canificate

All calibrafions have been conducted in the closed laboratory faciily. emeronment tempensthue (22 2 3)°C and humidity < T0%.

Calibeation Equipment used [METE crifical for caSbralon)

Primary Siandard 0 | Cal Dato (Certificate No.) Schedulied Calibrabion
Povwer malesr E44158 GBS 1293874 3-Ape-14 (Mo, 217-01811) Aqr-15

Pt sensor E44124 NY4 1498087 [pe- 14 (Mo, AT-01811) Apr15

FReforance 3 o8 Anmusiod SH: 55054 (3c) O3-Apr-14 (Mo 217-01915) Apr-15

Refersnce 20 dB Alteruator SM: SE2TT (i) 03-Api-14 (No. 217-01918) Apr-15

Feterence 30 dB Atleruator 5N; 55120 (306) 03-Agr-14 (Mo 217-01020) Apr-15

Raderance Proba E5300V2 SN 3013 30-Dec-13 (Mo E53-3013_Dec1d) Dec-14

DAEL 5h: 660 13-Ouc-13 (Mo, DAE4-860_Dectd) Daoc-14

Secondary Standonds 0 Check Cabo (in housa) Scheduled Check

RF ganemice HP BE48C US3642L01 700 4-Aug- 0 (in house check Api-13) in house check. Api-16
| Nabwoek Anabyrer HP BT53E LISATIG00ES 18-0ct-01 {in house check Del-13) In howse check: Oct-14 |

Name )
Calibrared by husum

S Om Eln/ o)
Appreved ty: Kaila Pokavic * Technical Manager iﬂ&

Essued: August 78, 2014

Thés calibrabon carificale shall nol be reproduced excopt in hl withaut weitten approvad of the laboratory
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Calibration Laboratory of A Schwaizerischer Kallbrierdienst

Schmid & Pariner s M 6 g Service suisse dblalonnage
Engineering AG 2 3 g Serviio svizzaro df taratura

Zevghausstrasse 43, 8004 Zurich, Switzorland ﬁf Swins Calibration Service

Accrediled by Ihe Swiss Accrecitabion Service (SAS) Agcroditation No.: SCS 108

The Swiss Accreditation Service ks one of the signatories to the EA

Multilateral fge 1 for tha ition of calibration cenificates

Glossary:

TSL tissue simulating licubd

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

pcp diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization 3 4 rotation around an axis thal i in the plane normal to probe axis (at measurement center),

l.e., 8 =0k normal to probe axis
Connoctor Angle information used in DASY system to afign probe sensor X to the robel coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Tochniques®, June 2013

by |EC 62209-1, “Procedure lo moasure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity 1o the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  NORM:y,z Assessed for E-fisld polarization & = 0 (f < 300 MHz in TEM-call; £ > 1800 MHz: RZ2 waveguide).
NORMyy.z are only intermediate values, i 8, the uncertainties of NORMx.y.z does not affect the E°-field
uncertainty insida TSL (see below ConvF).

»  NORM{x.y.z = NORMy.2 * freguency_response (see Frequency Response Chart). This ineanzaton is
implamented in DASY4 software versions laler than 4.2, The uncertainty of the Irequency response is included
in the stated uncertaknty of CanvF.

s DCPxyz DCP are numerical linearization parameters assessed based on fhe data of power sweep with CW
signal (no uncertainty required). DCP does not depaend on frequency nor media.

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

o Axy.z Bryz Cxyz Oxyz VRxy.z A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on Irequancy nog
media. VR Is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fial phantom using E-field (or Temperature Transfer
Standard for f 5 800 MHz) and inside waveguide using analylical field distributions based on pawer
measurements for f > 800 MHz. The same setups are used for assessmant of the parameters applied for
boundary compensaltion (alpha, depth) of which typical uncentainty values are given. These parameiers are
used In DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL COMBsponds
to NORMyx,y,z * ConvF whareby the uncertainty corresponds to that given for ConvF. A frequency dependant
ConvF s used in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz to + 100
MHz.

»  Sphedical isotropy (30 deviation from isofrapy): in a feld of low gradients realized using a flat phantom
exposed by a patch antenna.

»  Sensor Ofsat The sensor offset corresponds to the offsel of virual measurement center from the probe tip
{on probe axis). No lolerance required.

» Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncerainly required).
Cerificals No: EX3-3303_Aug14 Page 2of 11
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EX30Vd - 33503 Ausgust 28, 2014

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Repaired: August 21, 2014
Calibrated: August 28, 2014

Calibrated for DASY/EASY Systems

(Mote: non-compatitle with DASY2 systemn!)
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EX30V4e- SN:3903 August 28, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Basic Calibration Parameters

Sensor X Sensor Y Sansor £ Unc (k=2} |
Norm {pViVimy ) | 0,41 0.36 0.56 £10.1% |
DCP [mv)" | 101.7 103.2 98 1 | |
Modulation Calibration Parameters
uiD Communication System Nama A B c D VR Une"
dB | dBviuv 4B mv (=2}
o cW x| oo o0 | 10 000 | 1252 | =27 %
1 Y 0.0 0.0 1.0 134.1
| 2 0.0 0.0 10 128.7

The reporied 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%.

* Tha unceriinties of HormX,Y,Z do not affect the E°-feld uncanairgy inaide TSL [vee Pages 5 and &)
.
Numarical

linenrization parsmedarn uncarainty not required

£ {Ancastainty is delesmined using the mie. deviation from Enest response applying reclangular distribution and is expressed for the square of tha

faelel varhie

Certfficate Mo EX3-3003_Aug14
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EXI0V4~ SM.32903 Auguest 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)© p.?;mF “ﬁ@ﬁﬁ‘” ConvF X | ConvFY | ComFZ | Alpha® n{::mu-.l‘“ m
B35 4.5 0.90 10.03 10.03 10.03 0.51 079 | +120%
800 415 0.87 9.87 9.87 9.87 0.50 072 | +120%
1450 40,5 1.20 B.50 B.69 .60 0.27 105 | £120%
1750 40.1 1.37 B.33 8.33 8.33 0.55 065 | £120%
1900 40.0 1.40 8.11 B.11 B.11 0.76 05 | +120%
1950 40.0 1.40 7.83 783 7.83 0.80 065 | +120%
2300 39.5 1.67 T.70 7.70 1.70 0.53 068 | +120%
2450 30.2 1.80 7.38 7.38 7.39 0.42 077 | £120%
2600 39.0 196 | 722 722 7.22 0.48 074 | £12.0%
5200 36.0 4.66 5.55 555 5.55 0.30 180 | #131%
5300 35.9 4.78 532 532 5.32 0.30 180 | £13.1%
5500 356 4.96 5.05 5.05 5.05 0.35 180 | +£131%
5600 355 5.07 4.85 4.85 4.85 0.35 180 | +13.1%
5800 353 5.27 4.74 4.74 4.74 0.40 180 | £131%

© Eraquency validily abave 300 MHz of £ 100 MHz enly applies for DASY i 4 and higher (see Page 2), sise It & resincied 1o 2 50 MH Tha
uncerntaingy is ths RSS ol the Con uncerizinly al calbration requency and ihe uncertainty for the indicaled frequancy band Frequency validity
Below 300 MHZ i & 10, 25, 40, 50 and 70 MHz for Convé® assessmants at 30, B4, 128, 150 and 220 MHz respactively. Abeve 5 GHz frequency
walidity can be extended fo £ 110 MHz

* Al froquencies below 3 GHz, the validity af Sssue pammatons (¢ and o) can be relized 1o 2 10% If figuid compensation formula i appied to
maasured SAR valses, A frequencess above 3 GHZ, the validity of Bassue parsmeless (e and a is resiricted 1o £ 5% Tha uncartanty s the RSS of
e CoavF uncestainty for indicated 1angel lssuee pammiabers

L] ae determined during calibrabion. SPEAG wamaents that the remaining deviation dus |0 the boundary elfect afier compansaion is
abwmys loss than 2 1% fof reguencies below 3 G and balow = 7% for frequoncies batween 3-8 GHz at any dstance larger than half the probe tip

diementiar from ther boundary.
Cerificate Mo EX3-3803_Aug14 Page 5af 11
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FCCID: ZNFH815 Issue Date: Apr. 30, 2015

EX30Va- 5M:3903 August 26, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ UneL

f{MHz)® | Permittivity" (8im)" ComvFX | ConvFY | ConvEZ | Alpha® | (mm) [k=2)
B35 55.2 0.97 9.78 B.78 9.78 020 | 147 | :12.0%
1750 53.4 1.49 B.02 B.02 B.02 042 | 086 | :12.0%
1900 53.3 1.52 772 7.72 7.72 0.41 082 | £120%
2300 52.8 1.81 7.59 750 | 759 | om0 | o060 | 2120%
2450 527 1.95 7.29 7.29 7.29 080 | 057 | £120%
2600 52.5 216 7.21 7.21 7.21 080 | 050 | £120%
5200 49.0 5.30 475 | 478 4.75 0.45 190 | #131%
5300 48.9 542 453 453 4.53 0.45 180 | £131%
5500 486 565 415 4.15 4.15 0.50 190 | #1341 %
5600 48.5 577 4.01 401 4.01 0.50 1.90 +131%
5800 48.2 B.00 4.29 4.29 4.29 0.50 190 | £131%

© Erpauuncy validity abova 300 MHz of £ 100 MHz anly apalies for DASY a4 and hgher {see Page Z), elsa i ia restrictod 1o 2 50 MHz. The
mmmhgHmdhwummnwmmimmwmmnmfm Froquamcy walidity
blovw 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConsF assesaments &t 30, 64, 128, 150 and 220 Mz respeciively. Above 5 GHz frequency
valicity can be axtended 10 £ 170 MHz

" Af froguencies below 3 GHz, ihe valkdity of tesos parametens (o and o) can be rekaend 1o = 10% i liguid compensation lormula & applied 1o
measuned SAR values. AL requancies pbove 3 GHz, the validity of tssue parsmetors (o and o) is restricied 1o £ 5%. The unconainty is the RSS of
the CorF unceriainty for indicated taspatl fasus parmmales

© alpha/Dapth am voed during calibration. SPEAG warants that the remaning dewviaticn due 1o the boundary effect afier compansation m
mpmumnz1\tur!rmmunumammm:ﬁlumm;m}ammwmwmmﬂmmw
diamator from ihe boundary.

Cartificabe Mo, EX3-3903_Aug14 Page 6of 11
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Issue Date: Apr. 30, 2015
EXIDV4- SN:3903 August 28, 2014
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R2Z)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DVid~ 3N:-3803 August 28, 2014
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Issue Date:

Apr. 30, 2015

EX30va- SM:3903

Dynamic Range f(SARcad)

(TEM cell , fova= 1900 MHz)

August 28, 2014
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Uncertainty of Linearity Assessment: + 0,6% (k=2)
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EX30V4- 5N:3903 August 28, 2014

Conversion Factor Assessment

f = 835 MHz WGLS RS (H_comf) = 1900 MHz, WGLS R22 (H_comf)
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Deviation from Isotropy in Liquid
Error (4, 8), f =900 MHz

Deviation
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L5858885%
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Uncertainty of Spherical Isotrapy Assessment: £ 2.6% (k=2)
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EX3004- SN:3203 August 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Triangular
Conneclor Angle () 'v.:i-'t'r_.i_
[ Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Cverall Langth 337 mm
Probe Body Diameter 10mm |
Tip Length amm
Tip Diameter 2.5mm
Proba Tip o Sensor X Callbration Point 1 mm |
Probe Tip lo Sansor Y Calibration Point T mm |
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distanca from Surface | 1.4 mm
Cartificate Mo: EX3-3903_Aug14 Page 11 of 11
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Issue Date: Apr. 30, 2015
Calibration Laboratory of A, Sehweizerischer Mallbrierdienst
Schmid & Partner — Sarvice suisse détalonnage
Engineering AG e Servizio svizzero di taratura
Zeughaussirasse 43, B0O4 Zurich, Switzerland £ J"m\f Swiss Calibration Service

Accroditod by the Swiss Accreditabon Servioe (BAS)
The Swiss Accroditation Service is one of the signalories to the EA
Muttilateral Agreement for the recognition of calibration certificates

ciet  HCT (Dymstec) Cartificate No: D750V3-1014_Jul14
CALIEFIATIO_N CERTIFICATE =
Otijoct D750V3 - SN: 1014
Calbealion procetiss|e) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calibration dala; July 24, 2014

This calbration cerilicats documents the traceatlity bo national standards, which raaizo the physical units of mapsusements [S1h.
Tha measurements and the uncortainties with confidance probabdity ane given on tha foliowing pages and are part of the cenificabe.

All ealibrations have boen conducted in the closed laboratary taclity: envirohement lampiralure (22 + 3)"C and humidity < T

Casbration Equipmenl used (MATE critical for cafibrafion)

Primary Stsndands D& Cal Dnde (Cendicale Mo.) Schaduled Calibration
Porwor mntod EPM-3424 GB3TA807T04 08-001-13 (Mo, 2170182 Cct-14

Power sensor HP BAB1A US3TeReTE 03-Oel-13 (Mo, 207-01827) Oct-14

Power sensof HP B481A MY41092317 Of-0ct-13 (No, 21 T-01826) Def-14

Raterance 20 di Aftenuator SN: 5058 {20k} O3-Apr-14 [No, 217-01918) Apr15

Type-N mismabeh combinaton SH: 50472/ DEIZT O3-Apr-14 (Mo, 21701821} Apr-15

Roderonce Probe ES30V3 SN 3205 A0-Doe-13 (Mo, ES3-3205_Dec1 ) Dwc-14

DAE4 8 a0 30-Apr-14 [No. DAEL-E01_Apr1d) Apt-15

Socondary Standards 10 # Check Data (in house) Schiduled Chack
"AF ponarator ABS SMT-08 100005 - A0 (in howse chock Dct-13) n house eheci: Oct-16
Hatwork Analynar HP 8753E LISATADNGE5 S4206 18-0gt-01 (in house check Ocl-13) In housa chack: Oct-14

Rama Function
Calibraled by Clatidio Lsubiar Labhoratony Techmician
Approved byt Kalja Pokavic Technical Manager

=

Ismad: July 24, 2014

This calibration certilicabe £hall not e repoduced eucopt in ull withoul wiittan approval of B bomtory,

Cenificate Mo: D750V3-1014_Jul14
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Calibration Laboratory of

r G Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 13, 8004 Zurich, Switzerland S Swiss Calibration Service
Accroiiied by the Swiss Accraditation Service (SAS) Acereditation No.: SCS 108

The Swiss Accreditation Service ks one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MNIA 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 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (freguency range of 300 MHz to 3 GHzJ",
February 2005

¢) KDB 865664, “SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Anfenna 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.

s 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 point. The Retum Loss ensures low
reflected power. No uncertainty required.

s+ Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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 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 Mo: D7SOV3-1014_Jul14 Page 2 of 8
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Measurement Conditions
DASY system configuration, s {ar as nol given on page 1.
DASY Version DASYS V52.8.8
Extrapalation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220°C 419 0.89 mhadm
Measured Head TSL parameters (22 0+02)"C 412+6% 0.92 mha'm £ 6 %
Head TSL temperature change during test <05°'C - mase
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Condition
SAR measured 250 mW Input power 214 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 8.31 Wikg = 17.0 % (k=2)
SAR avernged over 10 em’ (10 g} of Head TSL condition
SAR measuned 250 mW input powar 1.40 Wikg
SAR for nominal Head TSL paramators rormakized to 1W 5.47 Wikg = 16.5 % (k=2)

Body TSL parameters
Tha following parameters and calculations were applied.

Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 (.86 mha/m
Measured Body TSL paramelars [22.0 £0.2)*°C 5391+6% 1.00 mho'm = 6 %
Body TSL temperature change during test <05C e -
SAR result with Body TSL
SAR averaged over 1.¢m’ (1 g) of Body TSL Condition
S5AR measured 250 mW input power 2.24 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W B.53 Wikg = 17.0 % (k=2)

condition
250 mVW input power
normalized o 1W

SAR averaged over 10 em® (10 g) of Body TSL
SAR measured
SAR lor nominal Body TSL parameters

1.48 Wikg
5.75 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 54201+ 25 1
Return Loss -265.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4940+ 03
Retumn Loss -43.4 dB

General Antenna Parameters and Design

Elegirical Defay (one dirsction) | 1.037 ns

Adter lang term use with 100W radiated power, only 8 slight warming of the dipole near the feedpaint can be measured.

The dipabs is made of standard semirigid coaxial cable. The center eonductor of the feeding line is directly connected 1o the
sscond arm of the dipole. The antenna s therelone shon-circulted for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order o Improve matching when loaded according 1o the position as explained in the
“Measuramant Conditions® paragraph. The SAR data are not allected by this changa. The overall dipobe length is still
according 1o the Standard.

Mo excessive foros must be apphied to the dipole arms, because they might bend or the soddered connaections near the
foadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciured on March 22, 2010
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DASY5 Validation Report for Head TSL
Date: 24.07.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V - SN: 1014
Communication System: UID 0 - CW; Frequency: 750 MHz .
Medium parameters used: f= 750 MHz; 0 =0.92 S/m: & =41.2; p= 1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/MEC/ANSI C63.19-2011)
DASY32 Configuration:

«  Probe: ES3DV3 - SN3205: ConvF(6.37, 6.37, 6.37) Calibruted: 30.12.2013;

« Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sa601; Calibrated: 30.04.2014

« Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA; Serial: 1001

s DASYSZ 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 53.98 V/m; Power Drift = (L01 dB

Peak SAR (extrupolated) = 3,23 Wikg

SAR( g) = 2.14 W/kg; SAR(ID g) = 1.4 Wikg

Maximum value of SAR (measured) = 2.52 Wikg

n
8

109

4.0

a8

1208

1500

0dB =2.52 Wikg =4.01 dBW/kg
Cartificate Mo; D7TS0V3-1014_Jull4 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 17.07.2014
Test Loboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

Communication System: UID 0 - CW; Frequency: 750 MHz
B . | ]

Medium parameters used: =750 MHz: o = | S8/m: &, = 53.9; p = 1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASYS ([EEENECFANSL C63.19-201 1)
DASYS2 Configuration:

= Probe: ES3DV3 - SN3205; ConvF(6.13, 6,13, 6.13); Calibrmted: 30.12.2013;

s Sensor-Surfsce: 3mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 30.04.2014

« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (0
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.83 V/m; Power Dnift = 0,01 dB
Peuk SAR (extrapolated) = 3.28 Wikg

SAR(1 g) = 2.24 Wikg; SAR(10 g) = 148 Wikg
Maximum value of SAR (measured) = 2.61 Wikg

a8
0

-2.40
-4.80
-1.20

-9.60

-12.00

0dB = 2.61 Wikg =4.17 dBW/kg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z
N/A not applicable or not measured

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 Technigues®, June 2013

b} IEC 62209-1, "Procedure to measure the Specilic Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 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 cerificate 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 section, with the arms criented
parallel to the body axis.

s 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 point. The Return Loss ensures low
reflected power, No uncertainty required,

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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 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%%.
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Measurement Conditions

DASY systermn configuration, as far as not given on pags 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculalions were applied,
Temperatura Permittivity Conductivity
Nominal Head TSL parameters 220°C N5 0,90 mho/m
Measured Head TSL parameters (220+02)°C 4156% 0.93 mho/m = 6 %
Head TSL temperature change during test <05"C — e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Caondition
SAR measured 250 mW input power 2.35 Wikg

SAR for nominal Head TSL parameters

narmalized o 1W

9.21 Wikg £ 17.0 % (k=2)

SAR averaged over 10 em” {10 g) of Head TSL condition

SAR measured

250 mW inpul powear

1.54 Wikg

SAR for nominal Head TSL parameters

nosmatized 1o 1W

5.04 Wikg = 168.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperalure Permittivity Conductivity
Nominal Body TSL parameters 20°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0=02)"C 558+6% 1.01 mho'm = 8 %
Body TSL temperature change during test <0.5°C - S
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW inpul power 2.40 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 9.34 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL paramaters normalized to 1W B.14 Wikg = 16.5 % (k=2)
Certiticate No: DB3SV2-£41_Jan15 Page 3ol 8
HCT CO., LTD.
Report No. . . . . )
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 210 of 263
HCT-A-1504-F002-5 TEL: +82 31 6456300 FAX: +82 31 645 6401



HCT OO LT

FCCID: ZNFH815 Issue Date: Apr. 30, 2015

Appendix (Additional assessments outside the scope of SC50108)
Antenna Parameters with Head TSL

Impedance, transformed fo feed point 5Mya-10i0
Return Loss - 34.0 dB

Antenna Parameters with Body TSL

Impedance, transformed to leed point 4720-27i0
Return Loss -27 8 dB

General Antenna Parameters and Design

| Electrical Delay {one direction) 1.369 ns J

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

The dipole is made of standard samirigid coaxial cable, The center conductor of the feading line s directly connected 1o the
second arm of the dipole. The antenna is theralore shor-circulted for DC-signals. On some of the dipoles, small end caps
are added ta the dipole arms in order to improve matching when loaded according to the position as explained In the
"Measurement Conditions™ paragraph. The SAR data ara nol affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied 1o the dipols arms, because they might bend or the soldered connections near the

leedpoint may be damaged.
Additional EUT Data

Manufactured by SPEAG

Manufactured on March 08, 2001
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DASYS Validation Report for Head TSL
Date: 22.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN: 441
Communication System: UID 0 - CW; Frequency: 835 MHz )
Medium parameters used: [ = 835 MHz; o =093 S/m; &, =41.5; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASY S (IEEETEC/ANSI Ca3.19-2011)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Senal: 1001

« DASYS2 52.8.8(1222); SEMCAD X 14.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 56.43 ¥im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.49 Wikg

SAR(1 g} = 2.36 Wikg; SAR(10 g) = 1.54 Wikg

Maximum value of SAR (measured) = 2.76 W/kg

df
]

-2.40
-4.80
-1.20

-9.60

-12.00

0dB =276 Wikg =441 dBW/kg
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Impedance Measurement Plot for Head TSL

22 Jan 2015 14:133:53
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DASYS Validation Report for Body TSL

Date: 23.01.2015
Test Laboratory: SPEAG, Lurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DR35SV - SN: 441

Communication System; UTD 0 - CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz: o = 1.01 5/m; &, = 55.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY32 Configuration;
« Probe: ES3DV3 - SN32035; ConvF(6.17, 6.17, 6.17); Calibrated: 30.12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 18.08.2014
+  Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=53mm, dz=5mm

Reference Value = 54.39 ¥Vim; Power Drifi = -0.02 dB

Peak SAR (extrapolated} = 3.53 W/kg

SAR(1 g) = 2.4 Wikg; SAR(10 g) = 1.57T Wikg

Maximum value of SAR (measured) = 2.80 W/kg
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Impedance Measurement Plot for Body TSL
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Casbration procedurc(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Casbration dabi February 19, 2015

s cafibration carificals docirments he traceability 1o nalional standands, which realize the physical units of measuramans [51)
The measursments and the uncerainties sih confidence probability ane gheen on the folowing pages and are part of the cerificate

Al cadbrations have been conductad in the closad labornioey Tacility: amannment tlempamiure (22 = 3)"C and humidly < T0%.

Calbration Equiprmant wsed (METE crithcal for calibeation)

Primary Standards |10 # Cal Dats (Cenificain No.) Sehaeduled Calibration
Pawer mater EPM-2424 GHIT4B07T4 O7-0ct-14 (N, 217-02020) Dat-18

Powar sansor HP B481A USHT2GETES O7-0ct-14 (Mo, 217-02020) Oct15
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Accradited by the Swiss Accreditation Senvice (5AS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multiinteral Agreemint for the recognition of calibration certilicates

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) |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 Technigues®, June 2013

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Decumentation:
d) DASY4/5 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.

= Anfenna 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.

+ Feed Point Impedance and Retum 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 point. The Retum Loss ensures low
reflected power. No uncertainty required.

s Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
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.

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
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY syslem configuration, as far as nol given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantam Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequancy 1800 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mha'm
Measured Head TSL parameters (22002 "C 3T 6% 1.44 mho/m £ 6 %
Head TSL temperature change during test =05°C - e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power .82 Wikg
SAR for nominal Head TSL parameters narmalized 1o 1W 3B8.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g} of Head TSL condition
SAR measured 250 mW input power 5.12 Wikg
SAR for nominal Head TSL pamametans normalized to 1YW 20.2 Wikg = 18,5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°%C 533 1,52 mho/m
Measured Body TSL parameters (220=202)"C 51.7+6% 1.53 mho/m £ 6%
Body TSL temperature change during test <05"C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g} of Body TSL Caondition
SAR measured 250 mW input powar 9.67 Wikg
SAR for nominal Body TSL parameters narmalized to 1W 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Body TSL condilion
SAR measured 250 mW input power 5.10 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 20.3 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS0108)

Antenna Parameters with Head TSL

Impedance, ransformyed o teed point 47.3101-8.9 1
Raturmn Loss -22.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4394 -7.1 82
Retum Loss - 20.0 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.204 ns

Aftar long 1erm use with 100W radialed power, only a slight warming of the dipoie near the feadpaint can be measured.

The dipole s made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
secand arm of the dipale, The antenna s therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are addad o the dipole arms in order to impreve matching when loaded according 1o the position as explained in the
*Measurement Conditions™ paragraph, The SAR data are not affected by this change. The overall dipole length is still
sccording 1o the Standard,

No excessive force must be applied 1o the dipole ams, becausa they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 23, 2001
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DASYS Validation Report for Head TSL
Date: 19.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: INS00V2 - SN: 24007
Communication System: UID 0 - CW; Frequency: 1800 MHz .
Medium parameters used: = 1800 MHz: o = 1.44 5/m; & = 38.7; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standord: DASYS (IEEENEC/ANSI C63.19-2011)

DASYS52 Configuration:
+« Probe: ES3DV3 - SN3205: ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial; 1001

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 9545 Vim; Power Drilt = 0,05 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.82 W/kg; SAR(10 g) = 5.12 Wikg

Maximum value of SAR (measured) = 12.4 Wikg

-4.00
-8,00
-12.00

-16.00

20,00

0dB = 12.4 Wikg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 19.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1S00V2 - SN: 2d007

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz; o= 1.53 S5/m; &, =51.7. p = 1000 kf_:,lrll'll
Phantom section: Flat Section

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

DASY 52 Configuration:
+ Probe: ES3DV3 - SN3205: ConvF(4.77, 4.77, 4.77); Calibrated: 30.12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
»  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS5252.8.8(1222); SEMCAD X 14.6.1I07331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 93.07 Viny; Power Difi = 0.01 dB

Peak SAR {extrapolated) = 16.9 Wikg

SAR(1 g) = 9.67 Wikg; SAR(10 g) = 5.1 Wikg

Maximum value of SAR (measured) = 12.1 Wikg

dB
0

-3.80
-1.60
-11.40

-15.20

0dB=12.1 Wikg = 10.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b} IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

¢ Measurement Conditions: Further detalls 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 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.

« 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 conneclor to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions
DASY system configuralion, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =35 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha'm
Measured Head TSL parameters (220£02)"C 385=6% 1.38 mho'm £ 6 %
Head TSL temperature change during test <05"C P e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL paramalers nermalized 1o 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condifion
SAR measured 250 mW input pawar 520 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware applisd,
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (22.0£0.2) °C 52526% 1.51 mho/m £ 6 %
Body TSL temperature change during test <05*C —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
S5AR measured 250 mW inpul power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.8 Wikg = 17.0 % (k=2)
SAR averaged ever 10 cm® {10 g) of Body TSL condition
SAR measured 250 mW input power 5.29 Wikg
SAR lor nominal Body TSL parametars normalized to 1W 21.6 Wikg = 16.5 % (k=2)
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Report No. . ‘ ‘ HCT CO., LTD. . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 226 of 263

HCT-A-1504-F002-5 TEL: +82 31 6456300 FAX: +82 31 645 6401



HCT OO LT

FCCID: ZNFH815 Issue Date: Apr. 30, 2015

Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transfermed to feed point 5l.i0+62j0
Raturn Loss -24.2dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 47,281+ T.0j02
Return Loss 222 dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.193ns

Altar long term use with 100W radiated power, anly a slight warming of the dipole near the leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacand amm of the dipole, The antenna is theralore 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 loadad 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 sl
according to the Standard.

Mo excessive farce must be applied 1o the dipole arms, because thay might bend or the soidered connections near the
feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on Decamber 10, 2004
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DASYS5 Validation Report for Head TSL

Date: 23.07.2014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

Communication System: UID 00 - CW; Frequency: 1900 MHz )
Medium parameters used: = 1900 MHz; a = 1.38 §/m; & = 39.5; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY 52 Conhiguration:
s Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.04.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS252.88(1222); SEMCAD X 14.6.10(7331)

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

Reference Value =99.40 Vim; Power Drift =0.02 dB

Peak SAR (extrapolated) = 18.6 Wikg

SART gh = 1001 Wikg: SARII0 g) = 5.29 Wikg

Maximum value of SAR (measured) = 12.9 Wikg

0dB=129W/kg=11.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Die: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D190V - SN: 5d061

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

Medium parameters used: = 1900 MHz: o= 1.51 S/m; g, =52.5; p= 1000 kt:a"rlTL
Phantom section: Flar Section

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

DASYS52 Configuration:
«  Probe: ES3IDV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30,12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

« DASYS252.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; ds=5mm, dy=5mm, dz=5mm

Reference Value = 96,22 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 17.8 Wikg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.39 Wikg

Maximum value of SAR (measured) = 12.9 Wikg

-4.00
-B.00
-12.00

-16.00

-20.00

0dB=129Wikg=11.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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cient  HCT (Dymstec) Certificate No: D2450V2-743_Jul14
CALIBRATION CERTIFICATE
Otjoct D2450V2 - SN: 743
Calvration procedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calibration data: Juby 24, 2014

Calibration Equipment usad (MATE critical or calibaation)

lioe

This enlibration cortlicate documents ihe traceability 10 national standards, which reallze the pysical units of measurements (S1).
The mesasumaments and thi uncerminties with confidance probability ane given on the following pages and rra pan of the corshcate.

Al calibraions have been conducted in the ciosed laboratony facility: emarenmend tempaeratune (22 = 3)°C and humidity < 7T0%

Primary Standards Cal Dats (Canilicate No.) Scheduled Callbration il
Pawer metar EPM-2424 | ciBa7anoTOS 08-0ct-13 (Mo, 217-01827) Oict-14

Powei sensar HP B481A LIS3vanTas 09-0ci-13 (Mo, 21T-0182T) Oct-14

Pawer sarsor HP 84814 MYL1082317 09-0ct-13 (No. 217-01828) Oct-14

Aeleronce 20 dB Attenuator S 5058 (20%) 0F-Apr-14 (Mo, 217-01918) Apr-15

Type-N mismaich combination SN: 5047.2 / 06327 03-Apr-14 (Mo, 217-01821) Apr-15

Falarence Probe ES30V3 5N: 3208 30-Dec-13 (Mo, ES3-2205_Dect3) Dec-14

DAES SH; 601 30-Apr-14 (Mo DAEA-B01_Aprid) Ape 15

Socondary Standards iDe Check Date (1 houso) Schedulod Chaock
'R genarsier FAS SMT-08 100005 D4-Aug-a0 (in house check Dct-13) I houss chack; Oct-18
Metwork Analyzer HP 8753E US3TI00GH5 54206  18-0ct-01 (in house chack Oct-13) In house check: Oct-14

Hame Funclion
Calibrated by, CAauko Loublar Laboratory Technician
Approved by Katja Pokavic Technical Managm
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Calibration Laboratory of o8 §  Sehwelzerischer Kalibrierdienst
Schmid & Partner —— c Service subsse d'dtalonnage
Engineering AG e Servizio svizzero di tarsturn
Zeughausstrasse 43, 8004 Zurich, Switzerland 14@? S swiss Calibration Service
ilalyihe
Aocredited by 1he Swiss Accreditation Servicn [SAS) Accreditation Ne.: SCS 108

Thie Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreomant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x,y.z
N/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 Technigues®, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurament 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flal phantom section, with the arms criented
parallel to the body axis.

+ Feed Point Impedance and Return Loss! These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated s transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR narmalized: 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 Ma: D2450V2-743_Jul14 Page 2ol B
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Measurement Conditions
DASY system configuration, as far as not given on paga 1.
DASY Version DASYS VE2Ba8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 30.2 1.80 mho/m
Measured Head TSL parameters (22.0£0.2)"C ITB£6% 1.85 mho/m + 6 %
Head T5L temperature change during test <05"C — =
SAR result with Head TSL
SAR avernged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 Wika
SAR for nominal Head TSL parameters nermalized to 1W 53.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.28 Wikg
SAR lor nominal Head TSL parameters nermalized o 1TW 24,8 Wikg = 16.5 % (k=2)
Body TSL parameters
The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20"C 2.7 1,95 mha/m
Measured Body TSL parameters (22.0£02)"C 506+6% 2.03 mho/m =6 %
Body TSL temperature change during test <05"°C s —
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Caondition
SAR measurad 250 mVW input power 122 Wikg
SAR for nominal Body TSL parameters normalized to 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.9 Wikg = 16.5 % (k=2)
Cartificate Mo: D2450V2-743_Jul14 Page 2ol B
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5320+45j0
Return Loss -25.5dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed paint 5080 +6830
Return Loss -24.1dB

General Antenna Parameters and Design

I Electrical Delay (one direction) I 1.160 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direcily connected 1o the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On somea of the dipofes, small end caps
are added to the dipole ams in order to improve matching whan loaded according to the posiion as wqplained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overal dipole length is stil
according to the Standard

Mo excassive force must be applied to the dipole arms, because they might bend or the scldered connections near the
feedpoint may be damaged,

Additional EUT Data
Manufacturad by SPEAG
Manufactured on December 01, 2003
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DASYS Validation Report for Head TSL

Dane: 24.07.20014
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System:; UID 0 - CW: Frequency: 2450 MHz )
Medium parameters used: f = 2450 MHz; o = 1.85 S/m; & = 37.8; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY 32 Configuration:
«  Probe: ES3DV3 - SN3205; ConvFi4.53, 4.53, 4.53); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn61: Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 102.3 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.6 Wikg: SAR(10 g) = 6.28 W/ikg

Maximum value of SAR (measured) = 17.8 Wikg

LR L]
EE ]
-11.9%

Aran

1295 |
0dB=17.8 Wikeg = 12.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium paramelers used: [ = 2450 MHz; o= 2.03 §/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/MEC/ANSI C63,19-2011)

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvFi4.35, 4.35, 4.35); Calibrated: 30.12.2013;
+  Sensor-Surface: 3Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (hack); Type: QDOOOP50AA; Senal: 1002

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 95,80 Vim; Power Drift = -0.01 dB

Peak SAR (extrupolated) = 27.7 Wikg

SAR(1 g) = 13.2 Wikg: SAR(10 g} = 6.07 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

ai
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T

0o
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F10m

0dB =175 Wikeg= 1243 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE
Objact D2600V2 - SN: 1015
Calibration procedure(s) QA CAL-D5.v8
Calibration procedura for dipole validation kits above 700 MHz
Calibralion date: March 25, 2015

Calibeation Equpmant used (MATE critical for calibmtion)

This caliation cerificals documants fhe raceability 1o national standards, which realize the physical unds of measuremants (1)
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Schmid & Partner = g Sarvics sulsss d'étalonnage
Engineering AG s Servizio svizzero di taratura
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Accrediled by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS5 0108

Thae Swiss Accreditation Service ks one of the signatories to the EA
Muitilateral Agrosmant for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x.y.z
MNIA not applicable or not measured

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 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 2 GHz)",
February 2005

c) KDB BB5E664, "SAR Measurement Requirements for 100 MHz to 6§ GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Paramelers 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.

» Feed Foint Impedance and Retum Loss: These parameters ara measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament al the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

« FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

= SAR measured: SAR measured at the stated antenna Input power.

« SAA nomalized: SAR as measurad, normalized to an input power of 1 W at the antenna
connectar,

= 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 85%.
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Measurement Conditions
DASY systermn configuration, as far as nof given on page 1.
DASY Version DASYS VE2A8
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phamom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 20°C 39.0 1.98 mha'm
Measured Head TSL parametars (22.0=02) "C T2:0% 2,00 mha/m = 6 %
Head TSL temperature change during test =05"C - —
SAR result with Head TSL
SAR aversged over 1 cm’ (1 g) of Head TSL Condition
S5AR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parametars normalized to TW 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.40 Wikg
SAR for nominal Head TSL parametars normakized to 1W 25.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The loliowing parameters and calculations were appliad.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 20°C B2.5 2,16 miho'm
Measured Body TSL parameters (220202} "C 503 +B% 220 mho'm 2 6%
Bedy T5L temperature change during test <05 — s
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW input powear 14,1 Wikg
SAR for nominal Body TSL parameters normalized o 1W 55.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.27 Wikg
SAR lor nominal Body TSL parameters nomalized o 1W 24.8 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transiommed to feed point 5000-21Q
Return Loss - 33.5 dB

Antenna Parameters with Body TSL

Impedance, fransicrmed to feed point 4560 -18(0
Return Loss -27.8d8

General Antenna Parameters and Design

Electrical Dalay (one direction) ! 1.150 ns

After long term use with 100W radiated power, only a sight warming of the dipoe near the feedpoint can be measured

Tha dipale is made of standard semirigid coadal cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna s therefone short-circuited for DC-signals. On soma of the dipoles, small end caps
are added to the dipole arms in order to imprave 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 excassive force must be applied 1o tho dipole arms, becausa thay mighl band of the solderad connactions mear the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 30, 2007
HCT CO., LTD.
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DASY5 Validation Report for Head TSL

Duare: 20.03.2015
Test Laboratory: SPEAG. Zunich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: [ = 2600 MHz; o =2 8/m; g = 37.2; p= 1000 kg}m'
Phantom section: Flat Section

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

DASY 52 Configuration:
# Prabe: ES3DV3 - SN3205: ConvF(4.49, 4.49, 4.49); Calibrated: 30,12.2014;
+«  Sensor-Sorface: Jmm (Mechanical Surface Detection)
+« Electronics: DAES Sn601; Calibrated: 18.08.2014
*  Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001
« DASYS52 52.8.8(1222): SEMCAD X 14.6.10(7331)

Dipole Calibration for Head/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: de=5mm, dy=3mm, dz=3mm

Reference Value = 102.2 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR(1 g) = 14.4 W/kg: SAR(10 g) = 6.4 Wikg

Muaximum value of SAR (measured) = 18.9 Wikg

4.0

0dB =189 W/kg = 12.76 dBW/ikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 25.03.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015
“ommunication System: UID 0 - CW; Frequency: 2600 MHz _
Medivm parameters used: {= 2600 MHz; o= 2.2 5/m; g = 50.3; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S (IEEENEC/ANST C63.19-2011)
DASY52 Configuration:

= Probe: ES3DV3 - SN3205; ConvF(4.13, 4.13, 4.13); Calibrated: 30.12.2014;

+  Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibruted: 18.08.2014

+«  Phantom: Flat Phantom 5.0 (back); Type: QDOOIPS0AA; Serial: 1002

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 96.03 ¥V/m; Power Drfi = 0,03 dB

Peak SAR (extrapolated) = 29.2 Wike

SAR(1 g) = 14.1 Wikg; SAR(10 g) = 6.27 Wikg

Maximum value of SAR {measured) = 18.6 Wikg

dB
o

-5.00
-1n.00
<15.00

-20.00

-25.00

0dB = 18.6 W/kg = 12.70 dBW/kg

HCT CO., LTD.
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Impedance Measurement Plot for Body TSL
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cient  HCT (Dymstec) Cortificate No; DSGHZV2-1107_Jan15

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1107

Calibration procedurs(z) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz

Cfbration date: January 28, 2015

Thiin eafibration cenflicals documents e iraceabity io natonal standards, which realze (he physical units of measirements (51
Thi maasemmants and tha uncerainties with conlidence probabdity are given on tha followang pages and am parl of the oenilicals.

Al calibemtions. have beon contuciod in tha closed labomtory facity. environemant lemparatune (22 = 3)°C and humidty < 70%.

Calibration Equipmont used (MATE critical for calibmbian)

Primary Standands D& Cal Data (Corfificate Noj Scheduled Calibrabon

Porwair mater EPM-4424 GEITLAB0TDY OF-0ct-14 (Mo, 21 7-02020) Q15

Powar sonsar HP BLETA US3I72a27E3 07-Oct-14 (Mo, 217T-02020) Qct-15

Fower sensor HP B4E1A MYS108231 7 OF-Oct-14 (Mo, 217-02021) Det-15

Aaterance 20 dB Alsnunior SN: 5058 [20K) 03-Apr-14 (Mo, 21701916} Apr-15

Type-N mismalch combanation SN 5047.2 F 06327 03-Apr-14 (Mo, 217-01531) Apr-15

Raference Probe EX30V4 SN 3503 30-Dioc-14 (Mo, EXI-3500_Dacid) Dac-15

DAES SN: 601 18-Aug-14 (Mo, DAES-B01_Augid) Aug-15

Secondary Standisds |ID# Chck Dale {in housa) Scheduled Chock

RF genarnior R&S SMT-06 | 100005 D4-Aug-29 (in house check Oct-13) In house chock: Dct-16

Motwork Analyzor HP 8753 ] US373005E5 54208 18-0ct-01 [0 house check Cict-14) In housa check: Oa-15
Hama Funclion Signaturs

Cabirnted by: Michael Wetar Labaortony Techricion ”M

This caliwation cenificate shall nof be reproduced except in full wilhout withen &pproval of he Iaboradony

Approved by Katla Pokovia Tochnical Managst W
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Calibration Laboratory of PR Sohwaimlacher Katlierdiamst
Schmid & Partner ] iyl
Engineering AG % C  garvizio svizearo di taraturs
Zoughaussirasse &3, 8004 Zurich, Switzerand i{,ﬁﬁ S  Swiss Callbration Service
Acerodited by the Swess Accradilation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agresmant for the recognition ol calibration certificales

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 62208-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: "Procedure to determine
the Specific Absarption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

c) 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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Paramelers with T5L: 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.

= Feed Point Impedance and Retum 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 point. The Retum Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed poinl.
Mo uncerainty required.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate 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 lo a coverage
probability of approximately 85%.

Carfificate Mo D5GHzV2-1107_Jan15 Page 2 of 18
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Measurement Conditions
DASY system configuration, as lar as nol ghven on page 1
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Maodular Fial Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Rafio = 1.4 {Z direction)

Frequency

5200 MHz = 1 MHz
5300 MHz = 1 MHz
5500 MHz = 1 MHz
5600 MHz £ 1 MHz

5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
The following parameders and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220"C 3E0 4.68 mha/m

Measured Head TSL parameters (220 +0.2)"C JIx6% 4.56 mho/m £ 6 %

Head TSL temperature change during test <0.5°C e e
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 em’ {1 g} of Head TS5L Condition

SAR measured 100 mW input power 7.88 Wikg

SAR for nominal Head TSL parameders normalized fo 1W 78.0 Wikg = 18.8 % (k=2)

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

SAR measured 100 mW inpul power 2.26 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 226 Wikg = 18.5 % (k=2)
Carfificate No: DSGHZV2-1107_Jan15 Page 3 of 16
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Head TSL parameters at 5300 MHz
Tha following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head T5L parameters 220°C 359 4,76 mho/m
Measured Head TSL parameters (220+£02)°C AB126% 4 66 mho'm = 6 %
Head TSL temperature change during test =05°C = -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Canditian
SAR measured 100 mW input power 8.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.8 W/ kg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAH measured 100 mW input power 2.32 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C 356 4.96 mho/m
Measured Head TSL parameters {22.0202)°C 358=6% 4.86 mho/m £ 6%
Head TSL temperature change during test <0.5°C — st
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR moasured 100 mW input power 8,16 Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W B81.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condithon
S5AR maasurad 100 mW input power 232 Wikg
SAR for nominal Head TSL parametars normalized to 1W 23.2 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
Tha following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 355 5.07 mho/m

Measured Head TSL paramaters (22.0=0.2)°C 35T +6% 4.87 mholm £ 6 %

Head TSL temperature change during test <0.5°C - —
SAR result with Head TSL at 5600 MHz

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

Report No.

HCT-A-1504-F002-5

SAA measured

100 mW input power

B.15 Wikg

SAR for nominal Head TSL parameters

normalized to TW

B81.5 Wikg = 18.9 % (k=2

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

SAA maasured 100 MW input power 2,32 Wikg

SAR for nominal Head TSL parameiers noamalized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 353 597 mha'm

Measured Head TSL parameters (22.0 £0.2) "C 3B4x6% 5.18 mho/m = 6 %

Head T5L temperature change during test <05°C —_— e
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 7.78 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

T7.8 Wikg = 19.9 % (k=2)

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

cordithon

SAR measured

100 mW inpul power

2.21 Wikg

SAR for nominal Head TSL paramaters

nermalized to 1W

22.1 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The lollowing parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.0 5.30 mho/m

Measured Body TSL parameters (22.02£0.2) °C 404 26 % 5.42 mha/m = 6 %

Body TSL temperature change during test <0.5*C wnnn -
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm” {1 g) of Body TSL Condition

SAR measured

100 mW inpul power

7.368 Wikg

SAR for nominal Body TSL paramaters

nommakized 1o 1W

73.8 Wikg = 19.9 % (k=2)

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

condition

SAR measurad 100 mW input power 2.05 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

Tha following parameters and cabculations were apphed.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 489 5.42 mho/m

Measured Body TSL parameters (22.0£0.2) *C 402 = 6% 555 mho/m+ 6%

Body TSL temperature change during lest <05°C — e
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAA maasured 100 mW input power 7.34 Wikg

SAR for nominal Body TSL parameters normalized to 1W 73.5 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” {10 g) of Body TSL eondition

SAR measured 100 mW input power 2.05 Wikg

SAA for nominal Body TSL parameters normalized to 1W 20.6 Whkg = 19.5 % [k=2)
Cartificate No: D5GHzV2-1107_Jan15 Page 6ol 18
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Body TSL parameters at 5500 MHz
Tha following parameters and calculations ware applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.6 5,65 mho/m
Measured Body TSL parameters (22.0£02)"C 480+6% 5.82 mho/m + 6 %
Body TSL temperature change during test <0.5"C =xea waes
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em’ {1 g) of Body TSL Condition
SAR maasured 100 mW input power 7.87 Wikg
SAR for nominal Body TSL parameters normalized o 1W 78.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input pawar 218 Wikg
SAR for nominal Body TSL parameters normalized fo 1W 21.9 Wikg £ 19.5 % (k=2)

Body TSL parameters at 5600 MHz
The following parameters and caloulations were applied.

Temperalure Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mho/m

Measured Body TSL parameters (22.0 = 02) °C 487 6% 5,96 mho/m = 8 %

Body TSL temperature change during test <05 e ——
SAR result with Body TSL at 5600 MHz

SAR averaged over 1.¢cm” (1 g) of Body TSL Condition

SAR massured 100 mW input powar 7.75 Wikg

SAR for nominal Body TSL parameters normalized o 1W T7.7T Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g} of Body T5L condition

SAR measured 100 mW input power 215 Wikg

SAR for nominal Body TSL paramaters nommalized o 1W 21.6 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following pararmeters and calculations were applied,

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 48.2 6.00 mho'm
Measured Body TSL parameters (22.0+02)"C 484 6% 6.25 mho/m = 6 %
Body TSL temperature ehange during test <05°C ee e
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Conditicn
SAR measured 100 mW input power 7.51 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 75.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR maasured 100 mW input powar 2.07 Wikg

SAR for nominal Body TSL paramaters

normalized to 1TW

20.7 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 47.70-9410
Retum Loss - 20,1 dB
Antenna Parameters with Head TSL at 5300 MHz
Impadance, transformed to fead poimt 481 0-69j0
Return Loss -231dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed 1o feed point 50.40-49jQ
Retum Loss - 26.2 dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed 1o feed point 5360-58|0
Ratum Loss -23.7 dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, translomed to fead point 54.30-54 2
Return Loss -23.6dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, transformed to leed paint 4730-82§0
Retumn Loss -20.2 dB
Antenna Parameters with Body TSL at 5300 MHz
Impedance, transformed 1o feed point 49610 -65)0Q
Retum Loss -23.7dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, transtormed to fead point 50T76-380
Return Loss -28.3dB
Certificate Mg: DSGHzV2-1107_Jan15s Page 5 of 16
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 54101 -54 1
Return Loss -23.8dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to leed point 5480 -4310
Raturn Loss -242d8

General Antenna Parameters and Design

| Etectrical Detay one direction) 1.195 ns

After long term use with 100W radiated powar, cnly a sfiight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cabla. The canter conductor of the feeding ling is directly connecied o the
sacond arm of the dipale, The antenna is themefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o 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 alfected by this change, The overall dipole length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
Cenificate Mo: DSGHzV2-1107_Jan15 Page 10 ol 16
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 257 of 263

HCT-A-1504-F002-5 TEL: +82 31 6456300 FAX: +82 31 645 6401



HCT OO LT

FCCID: ZNFH815 Issue Date: Apr. 30, 2015

DASYS5 Validation Report for Head TSL

Date: 28.01.2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1107

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameiers used: = 5200 MHz; 0 = 4.56 S/m; & = 36.3; p = 1000 kg/m" , Medium parameters
used: = 5300 MHz; o = 4.66 5/m: g, = 36.1: p = 1000 kg/m’ , Medium parameters used: f = 5500 MHz; 5 =
4.86 8/m; g, =359 p= 1000 kgfm:" . Medium parameters used: [ = 5600 MHz; 0 =497 S/m; 5, =35.T:p=
1000 kg/m" , Medium parameters used: f = 5800 MHz; o = 5.18 S/m; & = 35.4; p= 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY'S (IEEE/EC/ANSI C63.19-2011)

DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.51, 5.51, 5.51); Calibrated: 30.12.2014, ConvF(5.21, 5.21,
5.21); Calibrated: 30.12.2014, ConvF(5.12, 5.12, 5.12}; Calibrated: 30.12.2014, ConvF(4.92, 4.92,
4.92); Calibrated: 30.12.2014, ConvF(4.9, 4.9, 4.9); Calibrated: 30.12.2014;

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

= Electronics: DAE4 Sn601; Calibrated: 18,08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOMOPS0AA; Serial: 1001
« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.92 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.8 Wikg

SAR(1 g) = 7.89 W/kg; SAR(10 g) = 2.26 W/ikg

Maximum value of SAR (measored) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube : Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.41 Vim; Power Drift = (.04 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(I g) = 8.08 Wike; SAR(10 g) = 2.32 Wikg

Maximum value of SAR (measured) = 18.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.51 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(I g) = 8,16 W/kg; SAR(10 g) = 2.32 Wikg

Maximum value of SAR (measured) = 18.9 W/ikg
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Dipole Calibration for Head Tissue/Pin=100mW, disi=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mepsurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64,39 Vim, Power Drift = 0,04 dB

Peak SAR (extrapoluted) = 32.2 Wikg

SAR(1 g) = 8.15 Wikg; SAR(10 g) =2.32 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0; Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61.53 Vim; Power Drift =0.07 dB

Peak SAR {extrapolated) = 32.0 Wikg

SAR(1 g) = 7.78 W/kg; SAR(10 g) = 2.21 W/ikg

Maximum value of SAR (measured) = 15.5 Wikg

dB
0

-6.00
-12.00
-18.00

-24.00

-a0.00

0dB =178 Wikg = 12.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 20,01.2015
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 3200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: [ = 5200 MHz; 0 = 5.42 S/m; & = 49.4; p= 1000 kg/m’ , Medium parameters
used: = 5300 MHz; 5 = 5.55 S/m; g, =49.2; p = 1000 kg/m" , Medium parameters used: f = 5500 MHz; o =
5.82 S/m; £, = 48.9; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz; o = 5.96 S/m; &, = 48.7: p=
1000 kg/m’ , Medium parameters used: { = 5800 MHz; o = 6.25 S/m; & = 48.4; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Stundard: DASYS (IEEE/MEC/ANSI C63.19-2011)

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(4.95, 4.95, 4.95); Calibrated: 30.12.2014, ConvF{4.78, 4.78,
4.78); Calibrated: 30.12.2014, ConvF{4.45, 4.45, 4.45); Calibrated: 30.12.2014, ConvF(4.35, 4.35,
4.35). Calibrated: 30.12.2014, ConvFi(4.32, 4.32, 4.32}; Calibrated: 30.12.2014;

»  Sensor-Surface: | 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 18.08.2014

» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0OAA; Serial: 1002
= DASYS2 52.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7}Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58,76 V/im; Power Drift = -0.00 dB

Peak SAR (extrapoloed) = 28,7 Wikg

SAR(L gh = 7.36 W/kg: SAR(10 g} = 2.05 Wikg

Maximum value of SAR (measured) = 16.9 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58,01 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(] g) = 7.34 W/kg: SAR(10 g) = 2.05 Wik

Maximum value of SAR (measured) = 17.1 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.02 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.5 Wikg

SAR(1 g) = 7.87 W/kg; SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 18.8 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Meosurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.52 Vim; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) = 7.75 Wkg: SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 18.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.60 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 34.8 Wikg

SAR(1 g) =7.51 W/kg; SAR(1D g) = 2.07 W/kg

Maximum value of SAR (measured) = 18.3 Wikg

-10.00
-20.00
-30.00
-40.00

-50.00

0dB =169 Wikg=12.28 dBW/kg
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Impedance Measurement Plot for Body TSL
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