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Glossary:

T3l lissue simulating liguid

NORM:y.z sensitivity in free space

ConvF sonsilivity in TSL { NORMx.y.2

DCcP diode compressian paint

GF cres] facior | Vduly_cyche) of the RF signal

ABCD maodutation dependent linsarization paramaters

Polarizalion p o rababtion around probe axls

Pokarization § 8 rotation around an exiz that i in the plane normal to probe axis (81 Measuramant cantar),

o, & =0 s normal o probe axis

Calibration s Perfarmed According to the Following Standards:

a} IEEE S1d 1528-2003, "|IEEE Recommendad Practica for Datarmining the Peak Spatial-Averaged Speaifio
Absorption Rate (SAR) i the Human Hoad from Wireless Communicalions Devices: Measurement
Technigues”, Decembar 2003

by EC 62208-1, "Procedure lo measurs the Spedlc Absorplion Rale (SAR) for hand-held devices used in close
presiamily 10 thi sar (requincy rngo of 300 MHz 1o 3 GHz)", Februry 2008

Methods Applied and Interpretation of Parameters:

v NORMy 7 Assesaed for B-lield polarization & = 01 < 900 MHz in TEM-cell, f > 1800 MHz: Rzz“?wguua]_
NORMzx,v.z are only intermediate values, Le., the unceraintes of NORM,y,2 doas not affect the E™-fielka
uncarainty insida TSL (sea balow CanwF)

v NORM{x Y,z = NORMs > * imguonoy_response (Sen Frequency Response Chart), This linearization is
impiemented In DASY4 softwase versions later than 4.2, The uncertainty of the fraquency respanse & includad
in the slated uncertainty of ConvF.

= DCPxy .z DCP are numerical linsarization paramaters assessed based on the data of power sweep with CW
signal {no uncerainty reguired). DCP does not depend on frequency nor media.

*»  PAR: PAR s the Peak 1o Avernge Ratlo that ks not calibrated but determined based on the signal
charactenstice

e Ax g2 Bepr Cepe Deye VRey2 A B, G D arg numestical Bnesrzation paremebers gssessed based on
the data of power sweep for spechfic medulation signal. The paramatars do not depend on fraquancy nae
meda. VR is the maxmum calibration range expressed in RMS voltoge agross the diode.

v CovvF ard Boundory Effec] Parameters: Assessed in llad phantom using E-field (or Temperature Transier
Standard for f < 800 MHz) and ineide waveguide using analytical flald distributions based on powes
mesrsurements Tor 2= B0 MHZ. The same sobups ar used for assessmoent of the parameters epplied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramaiars are
used in DASYA softwara to mprove probe accuracy close o the boundary, The sensitivity in TSL comesponds
i WORMx Y,z = ConvF wheroby ifwe unceriainiy cormesponds to ihei given for ConvF. A frequency depandant
ConvF is used in DASY varsion 4.4 and higher which allows extanding the validity from £ 50 MHZz to + 100
MHz

s Sphwricsl isolropy (3D devielion from izotropy): in a field of low gradients realized using a flat phantom
anposed by a patch antenna,

= Sensor Offsel The sensor offsel corresponds (o the offset of vifual measuremeant canler from the probe tip
{on probe axis). Mo leberance reguaed
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FCC ID:

ZNFD605

Dat

e of Issue:

Apell 29, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Basic Calibration Parameters

Sensor i Sensor Y Sonsor £ Unc (k=2
Nosm (ViVimP)" 158 1.78 203 101 %
DCP {mV) 29.9 101.3 a7
Modulation Calibration Parameters
L1} ]3] | Communicalion System Marme A B ] c ] VR Una™
| 4o dBvuy | dB mV [k=2}

o ow x| oo oo | 1o 0.00 152.8 £27'%
¥ | oo [ oo [ 10 1458
z 0.0 oo | 1o 1492

The reported uncertainly of measurement is stated as the standard uncertainty of measuramant
multiplied by the coverage fagtor k=2, which for a normal distribution correspends o 8 coverage
probability of approximately 85%.

* Thes (incernintien of NermX, ¥ 7 oo nol aftect (s E%Rald urcertsnty ingios TS50 ($00 Fages 5 and §)

® Murmarical Ieriarizabon paramebsi whoeilanty nol requensd

" Uincerininty is detarmined using the max. diviation from linoor respansa agoying recianguiar dairsution 8nd is expressed 1or the SQuns of I

Nald wvalsn
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Report No.:

HCTA1308FS01

ET30WE- SN:1TRS

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

FCC ID:

ZNFD605

Calibration Parameter Determined in Head Tissue Simulating Madia

Date of Issue:

Apeil 29, 2042

eS| ponmitivty” | fsimt” | conwe x | Comey | convez | aipha | geem | (e
450 435 AT 774 T.74 T.74 023 232 2134 %
750 410 0,89 700 | 700 7.00 0.31 262 | 2120%
B35 41.5 0.80 664 6.54 6.64 0.33 2.51 +120%
800 _#1.5 a7 .54 6,54 6.54 n.at 2.21 £ 120%
1450 40.5 1.20 558 5.55 555 | 045 | 300 | 2120%
1750 40.1 1.37 851 551 551 0.68 228 £12.0%
1600 A40.0 140 b8 5.20 5.29 .80 2.18 +12.0%
1950 40.0 1.40 5.08 5.09 509 080 | 223 | £120%
2450 392 1.80 4.63 463 463 | 080 1.82 *120%

" Fraquercy validity of £ 100 Mtz ondy soples for DASY v4.4 and hegher (000 Page 21, ehee il is neslriched 1o 2 50 MHz. The wcertainty in the A3S

of ths CiomvF uncanainty al calibration frequency and the uncarainty for ihe indicated frequency band

" &1 frequsncas baiow 3 GHE. the vallaty of lisgee parameiens (¢ @nd ) a0 bo relaned 10 & 10 if laued com paveation feemaks m apphed io
mpmsured SAR values. Af fregunncies nhove 3 GHz, the valdity of tasoe pammiors (« 0nd ) i resinctea i & 5% Tha uncenainty s the RS5 of
e ComwF Unsirtinly 107 indcated Larged MHAUs DETETNE
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue:

ETADVE- SH:1Ta8 Apnl 29, K3

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Calibration Parameter Determined in Body Tissue Simulating Media

f {MHz)© F-mIM' h?d@mnu:w ConvF X | ComvFY | ConvFZ | Alpha ?f:::'; I 'E:‘"'c?}t
450 56.7 0.84 8.11 A.11 811 0.23 249 + 154 %
Thl B55.5 0.88 B.A82 B.B2 B.B2 0.26 1.00 120%
838 55.2 097 646 | 646 | 646 | 041 | 230 | £120% |
1750 534 143 4.53 4.83 4.83 0.80 242 £12.0%
TE(0 533 1.62 4,70 470 4.7 0.80 2.35 *12.0%
2450 527 1.85 4.18 418 4186 | 083 1.18 £120%

" Frequercy validity of & 100 MHz only soobes for DASY vi 4 and higher [ses Page 2), lhullllmln-muw S0 Mz, The uncestainty (s the RSS
ol 1ha Conv: unconssniy al calibrason equancy and P uncenainty far M indeabed fuquancy b
Mm.-w-uwaGlt:.u.auh:n,-nﬂmpummt:mdupunummu:-umﬂl.qum;mp-mmmlu-mmqwm

mgddred WAR vailo. Al uquences above 3 GHa. (e valdily of Esue paamelors (5 and of s reslncied o 2 5% The uncedainty = e REE of
e ComF (moertainty for indicnted tmegned tssom paamniers
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Report No.:

HCTA1308FS01

FCCID:  ZNFD605

ETI0WE- Si- 1798

Frequency response (normalized)

=]
=i

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Date of Issue:

Apcl 28, 2073

11

=
o

(=]
-]

L= =
-] [=-
LIS IS EA—" I—

t..T. -
g
g

Uncortainty of Frequency Respansa of E-finld: + 5.3% (k=2)
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

ET30VE- 3M 178 Apnl 29, 2013

Receiving Pattern (¢), 8 =0°

=600 MHz TEM =1800 MHz R22
- . : : L3 : - X

LR

R et g b3 1—r-¢--r5-—| I e e

Errer [dB)

- 1I’.-ll 100 da '.II ] | I‘I-n
L] L] el &
1ol kg C.I'.Fp-il: “.'l(".-_h‘-l: .‘-‘Zm':
Uncertainty of Axial lsotropy Assassmont: £ 0.5% (k=2)
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

ETI0OVE- SM-1798 Apel 28, 2013

Dynamic Range f(SARpeqq)
(TEM cell , f = 900 MHz)

108
E' L e S s ot et .' .:. it o it '. et ek
=]
oy
2
E
107
Wk CETTin———, =i
!
3 - e —— s
4 ! |
¥ 4 L Listhemtedted e e e
B o B e L7 R P e 7 1|
T I "1
2 - |
10 162 10 0= 1 102
SAR [mWiemd]
=3 (w)
nnt enmpersated rampensaled
Uncertainty of Linearity A t: £ 0.6% (k=2)
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HCT

HETCRLTN

Report No.:  HCTA1308FS01

FCC ID:

ZNFD605

Date of Issue:

ETaDvE- SN-1798 Aprll 29, 2013
Conversion Factor Assessment

f= 800 MHz, WGLS RS (H_com) = 1750 MHI.WGLS RI2 (H_com)

Deviation from Isotropy in Liquid
Error (4, 8), T = 300 MHz

40 -068 -08 oa 08 10

44 -02 00 02 04
Uncertainty of Spherical Isotropy Assossment: £ 2 6% (k=2)
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

ETIDVE=- SH:1TE0 Apiril 25, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Other Probe Parameters

Sensor Arrangement Triangubar
Connector Angle [~ EE 4
Mechanical Surface Detection Mada ]
Optical Surace Detection Mode ~ dizabled |
Probe Overall Length 237 mm
Frobe Body Diameie 10 mm
Tep Length 10 mm
Tip Diamatar BB mm
Proba Tip lo Sensor X Calibration Point 27 mm
Prate Tip 1o Sensar Y Calibeation Posnl 2.7 mm
Probe Tip 1o Sensor Z Calibration Point 2.7 mm
Racommandad Measuremant Distanca from Sudace 4 mim
Cernificate No, ET3-1738_Aprid Page 11 of 11
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Calibration Laboratory of Sehwwitermchar Kalitriordionss
Schmid & Partner Service suisse d"#alonnage
Engineering AG Servizio svizoors di tarmura
Zeughaussirasse 43, 8004 Zurich, Swittorland S Swiss Calibration Service
Accrodited by tha Swiss Accrodtanion Service (SAS) Accreditation No.: SCS5 108
The Swiss Accreditation Service I8 ono of ihe signatories 1o the EA
Multilatersl Agreemant for the recognition of calibration certificates
cient  HCT (Dymstec) Gertifcats Wo: EX3-3797_Nov12
|G'AL!BRATIEH CERTIFICATE ]
B = E P PE R _€—
Oject EX3DV4 - SN:3787
Catteution procedures) QACAL-D1.v8, QA CAL-127, QA CAL-14./3, QA CAL-23 44,
QACAL-25v4 _
Calibration procedure for dosimetric E-field probes:
Catteaton date: November 22, 2012
| This caliteation cevificals documents the iracealslity 1o nafional standands, which realize the physical unis of mbasuemants (51)
The measurements and the uncanainties wilh conlidence probabilty are given an fhe lolowing pages and e pan of tho corificate
Al cardibrations have beon condocied in the closed labomiory facility:. emdnnmant temporptue (32 ¢ 3)°C and homudity < 70%.
Calibration Equipment used (MATE critical for calbrahon)
Prenary Standsds o Cal Dabe |Cerificate MNa ) Schaduled C
Power meter E44158 GE412000674 20-Mm- 12 (Mo, 21T-01508) Apr-13
Porawsl Lensod E44124 Y4 1408087 29-Mar-12 (N, 21!4‘]19!:1 Apr-13
Releonce 3 dB Aftenuator SM: 55054 (3] ZT-Mae-12 (Mo, 21T-01531) Apr-13
Ralsrence 20 4B Atenusio SN S5086 [06) T-Mar-12 (Mo, 21701529 Apr-13
Ralononos 30 08 Alerissics SM: 55124 (300} 27-Maw-12 {No. 217-01532) Agpr-13
Rl o Probe ES30VG SN 3013 #5-Dec-11 (Mo E53-3013, Dect1) Dec-12
DAEL SM: 660 A0-Jui-12 (Mo, DAES-580_JuniZ) Jurn-13
Seconiary Suanideos o Check Date {in house) Scheduled Chack
| RF genamior HP 88480 UISIE42LI01 100 4-Aug-@0 {in house check Apr11) in house checik: Ape-13
Hetwork Anakizes HP BTSIE LISTFAO05ES 18-0ct-01 (in howse check Oct-13) in houss chack: Oct-13
My Funclion
Calibrmted by Jedon Kantraki Laboratory Techracian
Aoy Hata Pokoric.  Tochnical Mamager
Tris calibsation cedifcale shall nol be reproduced axcepl in ull wilhout wilten socroval of the lsbonmory.
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

Calibration Laboratory of

Schwolzarischer Kalibrierdianst

Schmid & Partner Service sulsse d'étalonnage
Enginearing AG Servizio svizzero di taratura

Zoughaussirasse 43, 1004 Zurich, Switzerdand Swiss Callbration Service

Actredited by the Swiss Accredilation Service (SAS) Accreditation Ho.; SCS 108

The Swiss Accreditalion Service is one of the signaiories 1o tha EA

Multilateral Agresment for the recognition of calibration certificales.

Glossary:

TEL tissue simulating iquid

NORMx,y.2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

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

ABC modulation depandent linearization paramelers

Polarization ¢ i rofation anound probe axis

Polarization & 8 rotation around an axis that is in the plane normal to probe axis (al measuremaent canter),

Le.. 8 =0 normmal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, IEEE Recommended Practice for Delermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wiretess Communications Devices: Measuremant
Techniques®, Decambar 2003

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

Methods Applied and Interpretation of Parameters:
«  NORMyy r Assessad for E-field polarization 5 =0 (f = 200 MHz in TEM-cell; { > 1800 MHz R22 waveguide).
NORMx.y,z are only iIntermediate values, Le,, the uncertainties of NORMsxy.z does not affect the E*-field
uncerainty inside TSL (see below ConviF).

o NORM{fxy.z = NORMxy.z " frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConviE

s  DCPxy.z DCP are numarical inearization parameters assessed based on the data of power sweep with CW
signal {no uncertainly required). DCP does not depend on frequancy nor media.

= PAR: PAR ks the Paak to Average Ratio that is not calibrated but determined basad on the signal
characteristics

¢  Axyr Bayr Cryz VRxy.z A B, Care numerical linearization paramelers assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
miaximum calibration range expressed in AMS voltage across the diode.

s ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for | < B00 MHz) and inside waveguide using analylical field distributions based on power
measuraments for { > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depih) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL coresponds
o NORMzx,y.z * CormF whereby the uncertainty cormesponds to thal given for ConvF, A frequency dependeant
ConvF [5 used in DASY version 4.4 and higher which alows extending the validity from £ 50 MHz 1o £ 100
MHz

= Spherical isolrogy (30D deviation from isotropy): in a field of low gradients realized using a flal phantom
exposad by a patch antenna.

= Sensor Offsel. The sensor offsel comasponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.
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EXA0V4 — BN-3747 Mownmiber 22, 2012

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 22, 2012

Calibrated for DASY/EASY Systems

(Mote: non-compatibbe with DASY2 systaml)
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

EX30V4- SN.aTOT Moveamber 22, 2012

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

Basic Calibration Parameters
Sensor X Sensor Y | Sensor Z Une (k=2}] |
Narm (pVivim) T 0.63 0.59 | 0.57 101 %
DCP (mV}® a7.5 48 | 637

Maodulation Calibration Parameters

uio Communication Sysiem Name PAR A B ¢ VR Une"
db B dB mv {k=2)
0 cW 0.00 % 0.0 oo 1.0 1347 | 230%
b 0.0 0.0 1.0 130.7
Fi 0.0 0.0 1.0 130.3

The reperted 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 approximalely 95%.

:Thuurmnanrm of Morm.Y .2 do not affect the E”-field uncertainty waide TSL (see Pages 5 and )

Numarical lineadization parmmeter. unceranty nol reguind.
; Uncertainty s delermined using (e max. deviatian inom insar esponse appting rectangular disiribubon and i expressed for (b squans of the
bl viskie

Catificate MNo: EX3-3T87_MNov12 Page 4 of 11
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 133 of 192

TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCT

HETCRLTN

Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

EXJ0V4- SNITHT November 22, 2012

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

Calibration Parameter Determined in Head Tissue Simulating Media

= Relative | Conductivity Depth Unct.

1 {MHz) Parmittivity {&im)* ConvFX | ConvFY | ConvFZ | Alpha | [mm) =2
450 43,5 0.87 8.30 8.30 8.30 0.15 3.00 134 %
835 415 0.90 894 8.94 B9 | 044 | 078 | $120% |
900 415 0.97 8.83 883 883 | 037 | 088 | £120% |
1450 40.5 1.20 7.89 7.89 7.89 0.24 1.28 £12.0%
1750 40,1 1.37 107 7.7 107 0,75 060 | =120%
1800 40.0 1.40 747 747 7.47 048 | 082 | £120%
1850 40.0 1.40 T.27 7.27 71.27 0.80 0.58 £12.0%
2450 30.2 1.80 6.76 6.76 676 | 041 | 083 | £120%

| 2600 380 1.96 .68 .68 .68 0,48 0.81 £12.0%
5200 36.0 4,68 4.84 4.84 4.84 0.34 1.80 £131%
5300 35.9 4.76 4,81 4,61 461 0.34 1.80 +131%
5500 356 4,06 4.58 4.58 4.58 0,34 1.80 +131%
5600 355 5.07 4.45 4.45 4.45 0.31 1.80 £13.1% |
5800 35.3 5.27 4,50 4.50 4.50 0.34 1.80 £131%

© Fregquency validity of £ 100 Mz onby applies for DASY wi.4 and highat [soe Page 2], slse A is iegiicied 1o = 50 Mz The uncerainty is the RSS
of i ConyF uncertaenty st calibralion feguoncy and the uncadtainty for the ndcaied fr band

" A1 frequoncies besow 3 GHz, the validity of tissue paramaters (¢ and ) can bo rolaxed 10 £ 10% i lquid compensation formutn is apploed 1o
rreaasured SAR values. Al frequencien above 3 GHE, the validity of lissut parameters (x and o) is restricied 1o = 5%. The uncertainty is the ASS of
tha Conf uncariminty for indicnied targol tissue pammoters
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Report No.:  HCTA1308FS01

EX3DV4- SN3TET

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

FCC ID:

ZNFD605

Date of Issue: Aug. 02, 2013

Calibration Parameter Determined in Body Tissue Simulating Media

November 22, 3012

. Relative | Conduciivity Depth Unet,

| 1{MH2)® | Permittivity Sim) ConvFX | ConvEY | ConvEZ | Alpha | (mm| {k=2}
450 56.7 D84 | 1022 | 1022 | w22 | 007 | 331 | £134%
835 55.2 .47 B.98 B.98 8.98 044 | 085 | +120%
1750 534 1.49 7.58 7.58 7.58 068 | 0668 | x120%
1900 53.3 1.52 7.28 1.28 7.28 049 | o079 | +120%
2450 52.7 1.95 B.98 6.08 6.98 080 | 058 | £120%
2600 525 2.16 673 6.73 6.73 080 | 050 | £120%
5200 49.0 5,30 417 417 4.17 046 | 190 | +134%
5300 48.9 5.42 4.0 4.20 420 | o042 | 190 | #£131%
5500 48,6 5.65 4,05 4.05 405 | 041 | 190 | =131%
5600 485 577 4,06 4.06 406 | 030 | 190 | +131%
5800 48.2 £.00 4.19 4.19 418 042 | 190 | £13.1%

 Freguancy vality of 2 100 MHr only spplies lor DASY w4 and highor (see Page 7), stse @ is restricied 1o = 50 MHz. The uncerainty is ihe RSS

of ihe Comd uncertanty ol caliteaton |

y and e un

inty for the ndicaied requency band

" A1 regusncies below 3 GHZ, the valitity of lissus paramebens (z and o) can be relaed o = 10% § hqusd compensation fornula is apgled to
maasured SAR values. Al frequoncies above 3 GHE. ihe valldiy of lissue parametars (¢ and n) is resincied o = 5% Thi uncertainty s e RSS of
i Conyf unceriminy fof indcaied lange! HSEwe parameters
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Report No.:  HCTA1308FS01

EX30DVE- SMNATHY

FCC ID:

ZNFD605

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

15

Date of Issue:

Aug. 02, 2013

November 22, 2012

14

Frequency responss (normakized)
(=]

- - - * B
&
0o-
o8-
o7+
08 1
n-E :- 1 1 t 1 1 t 1 - 1 | 1 1 1 T 1 1 T
1] 500 1000 1500 2000 2500 3000
f [MHz]

e

Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605

EX3DV4- SN-aTaY

Receiving Pattern (¢), 9 = 0°

Date of Issue:

Aug. 02, 2013

Movember 22, 2012

=600 MHz, TEM f=1800 MHz R22
i L7
- g L i Ba oE " - r i L o T
M m = ¥
” "
L] [ . . [ [
Tew X L] r Tt X ¥ £
l.l'.--: t
'Ig -||-.Iv--—¥‘.|........|_...'-1-—1—| R T R e i b i B = gt
L i - i e e ot B o e . (Bl | S N R S T
4k .|Iu. .-E. ._I. 4.1. [ 1] |!:||
Red [7]
- . =
|:-T-TTL: -'.-:-TI'Jj-u 1 :-Tx'-'dl—u.- b

Uncertainty of Axial Isotropy Assessmaent: £ 0.5% (k=2)
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

EX0V4- SNATET Novembar 22. 2012

Dynamic Range f(SARpeaq)
(TEM cell , f = 900 MHz)

10° mEnIr R EIa I Y £ e el ot

Input Signal [uv]
I -

ol gl o

1024 i £
¥ : :
107 g 10 100 10°
SAR [mWicm3)]
fl L]
not compensaled compensaled
2 i = - - =
§ o
% L G = s S S L e S S S e
m T r -
102 1061 108 1o 0
SAR [mWem3]
L | L.
PEE COMPpENSRIRd COMPREATAI

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013
EX3DV4- BN ATET Novernber 22, 2012
Conversion Factor Assessment
f= B35 MHz WGLS RS (H_comF) M= 1800 MHz WGLS R22 (H_comf)
nj -
.‘ I I
1 \ hi -_..r
g 7
i, i
o i
L1 ‘:
2h- o a: ! peaia s x5
L L o L4 L L] - o 5 - " n a2 = E 1 -
T El | x X [l -
Y T g FE ey eI
Deviation from Isotropy in Liquid
Error (&, 4), f =900 MHz
10
o8 [_|
o8
04
g0z
& 22
0.4
-0.8
-0.8
-1.0
1]
= 80
-
40 -08 08 04 H2 00 02 04 D6 0B 10
Uncertainty of Spherical Isolropy Assessment: £ 2.6% (k=2)
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

EX30V4- SN3T97 MNovambar 22, 2012

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

Other Probe Parameters

Sensor Arrangoment Triangular |
“Connector Angle () 675 |

Mechanical Surface Detection Mode enabled

Optical Surface Detection Made disabled |

Proba Overall Length 33 mm

Probe Body Diametar 10 mm

Tip Langih 1 5mm

Tip Diameter ' 725 mm
| Probe Tip 1o Sensor X Calibration Poin 1mm
| Probe Tig to Sensor ¥ Galibration Point Tmm
| Probe Tip o Sensor Z Calibrabion Poit 1 mm

Recommended Measurement Distance from Surface 2 mm
Certiicate No: EX3-3797_Nov12 Page 11 af 11
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013
Calibration Laboratory of {"éé:‘.'-_*} & Schwoizarischer Knfibrierdienst
Schmid & Partner e C EBrrvior sulsso ddtalonnage

Enginsearing AG g Eervizio wizznr i tiraturn
Trughausstrasse 43, 8004 Turich, Swimerdand % ﬂ;'.-;'q.‘:wf S guiss Callbention Senvice
Aeeruditar by the Swiss Accradiistion Sendes [SAS) Accroditation Mo, SCS 108
The Ewiss Acerodimion Sarvice is one of the signatories 1o the EA
Multiiatersl Agrasmant for the recognitiaon of calibration cortificates
CALIBRATION CERTIFICATE
Citjest EX30V4 - BMN:3903
Calibrabon procedurels) QA CAL-D1.vB, QA CAL-12.7, QA CAL-14.v3, QA CAL-23.v4,

QA CAL-26 vd

Calibration procadure for dosimetric E-flald probes
Canlibeniion doie March 18, 2013

This calibcataon ceniticabe documents the racoabiity 10 NOSONS| Stancarda, which reakes (he phisica units of maasurements {51)
The Mt emnents and e uncedsnties wilh confidence probabilsy are given on ihe following pages end ore peet of the centifenle

A crtibrations havn boen conducted in (he closed baralong 1acilty: amarormant 1ampamabturn 52 & 37°C ang humicly « 70%.

Calbaalion Equpment uted (MATE crtal for calibration

Prmary Standands ) Cal Dt [Ctificarin Ne | Sehesfuled Cabbation
Poeur mister E44108 GBATIIETA Z0-Mar12 (M 217-01500) gt
Pawer sensar E44 124 | Ara140808T 8- Mar-1Z (o, 217-01500] Apetd
Raference 3 dB Mbenuator SN: 6064 [3r) TT-Mhar12 (b 217-01531) Apr-13
Hatersnce 20 o Attenualor | SN; S5006 (200) 27-Mar-12 [Wo. 217-01528) Ap-13
e 30 df Atensatcs | SH. 55128 (308) 2T-Mar12 Mo B17-01532) Apr13
Raferenca Probe ES30V2 EN- 3013 28-Dec-12 {No. ES3-3013 Dec12) Dec-13
DAEA Ex 31-Jan 13 (Mo DAE4-BOD_Jas 13} Jae1a
Spcondary Biandars (] —. Chack Date {in houss) Srherfudeat Check
| RF germrator MP BGL0C LSIBEUINTT00 4-Aug-90 {in house check Apr-11) in house check: Apr-13
Mistwarik Arabyrss HP BISIE | USITIS0505 18-Chct 01 {in huouse chick Oct-1) 0 Mcuks chieckc Octe13
Name Fumxn Sagnature
Carlitiraiod by Juton Kastrall 1 mhnmenry Teohnicinn

S i e e

Isaued March 18, X013

Thirs ailitrnstin catilicata ahall net be reproduced sxcept in full without writan apgroval of the iabaralony. |
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsusstrasse 43, B2 Zurich, Switearland

Schweizotischor Kalibrinrdinnni
Jervice suisse d'étalonnoge
Forvizio svizzoro di tarsture
Bwizn Colibradion Earvies

Accredned by the Swiss Accreditation Sanice (SAS) Ancreditation Ma: SCS 108
The Swids Accredialion Sorvice (s one of U signatories bo the EA
MuBtilateral Agreement for ihe recognition of calibralkm cwiilicatus

Glossary:

TSL tissue simulating liquid

NORMxy 2z sensitivily in free space

ConvF sensilivity In TSL / NORMx.y,2

ocP dinde compression paint

CF crast factar (1/duty_cyele) of the RF signal

ABC.D madulation dependant linaanzation paramatars

Polarization ip redation around probe axis

Polarization & b rotation around an axis that i3 in the plane normal o probe axis (at measuremant caniar),

|.&,, & = 0 s nocmal 1o probe axis

Calibration is Performed According to the Following Standards:

g) |EEE &td 1528-2003. "IEEE Recommended Practice Tor Delermining the Peak Spatial-Avereged Specific
Absorpteon Role [(SAR) in the Human Head from Werebess Commumicalions Devices: Measurement
Techniques”, December 2003

b} IEC 62208-1, "Procadure to maasure the Spacific Absorplion Rate (SAR) for hand-hald devices used in closs
proximity to the aar (requency range of 300 MHz to 3 GHz)". February 2005

Huthods Applied and Interpretation of Parameters:
NORMx p.x: Assessed for E-field polarization & = 0 (f £ 900 MHz in TEM-celi; f > 1800 MHz R22 wwegmdeJ

NORMx,y.z are only intermediate values, Le., the uncerlainties of NORMx.y_x does nol affect the Ewid
uncartaanly inside TSL {(see below CanvF)

= NORM{Tx .z = NORMx. y, z * frequency_raspanse (see Frequency Reaponse Charl). This linearization is
implemantad in DASY4 software varsions later than 4.2, The uncertainty of the lreguency response s included
in the stated uncertainty of ConvF,

s DORxy.z DOP are numencal linaarization parameaters aszessed based on the data of power sweep with CW
signal (no uncertainty required). DCP doss not depend on frequency nar media.

+« PAR: PAR is the Peak to Average Ratio that is not calibrated bul detérmined hasad on the signal
charactenstics

v Ax 7 Bz Cxyz Dxyr VRY .2 A, 8, G, D are numerical linearization paramelers assessed based on
the data of power sweep for specific modulation ignal. The parameters do not dopend on frequency nar
maedia V7 is the mesimum calibration mnge expressed in RMS valtage acrozs the dioda.

s GanvF and Boundary Effect Parametars: Assassad In flat phantom using E-field (or Temperature Transfer
Standard for { = 800 MHz) and imside wavegusde using analytical fistd distributions based on power
measurements for { = 800 MHz. The sams setups are used for assessment of the parameters apphicd for
boundary companeation (alpha, depih) of which typical uncertainty values are given, These parametens ana
used in DASYS software to improve probe scouracy oiose (o the boundary. The sensitivity in TSL cormesponds
to NORMs.p.z ™ Convi whereby the uncertanty cormespands ta that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validily from = 50 MHz o = 100
MHz

«  Spherical Isoirapy (3D devialion fram isotrapy): in a field of low gradients realized using a flat phantom
exposed by a palch anlenna,

»  Sensor Offser: The sensor offset comesponds to the offset of virtual measurement center fron the prabse tip
{on probe axis). No tolerance reguired.
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Report No.: HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

EXAELWE — BN EB03 Mawrch 18, 2013

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: March 18, 2013

Calibrated for DASY/EASY Syslems
(Mota: non-compatible with DASY2 system!)
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Report No.:  HCTA1308FS01

EXALN A~ S 350

FCCID:  ZNFD605

Date of Issue:

March 18, 2073

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2)
Norm (uVifVim})” 052 0.48 0.53 110.1%
"DCP {mV] 5.0 1032 100.1
Modulation Calibration Parameters
uio Communication System Name A B G ] ViR Unc"
a8 | dBviy a8 | mv | (ke2)
0 oW ¥ 0.0 0.0 1.0 000 | 428.0 [ 235%
Y 0.0 0.0 1.0 | 1o
2 0.0 0.0 1.0 | 1247

Aug. 02, 2013

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%.

* This uncertaintes of NeaX, ¥, Z do not allect the E-lisd uncanamly e TSL (sea Pages S and §)

¥ Mumsical Insanzation paramEhe wncertainly Not neguined
5 Lironrininty in cdobeminod wmsing e e, deeaotion foom s nsponse sppiying eclangulor dstibution and s epressod Do B sguamne of B

Fiethud vl
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

EXIDVA- BN IR0 March 18, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

tomiz® | pammitviy’ | gaim)’ | Convk X | Convk ¥ | Conviz | Mipha | fmew | (kw)
450 435 0.07 107z | 107z | 1orz | 045 | 160 | 1134% |
750 41.9 0.69 10.24 10.21 10.21 0.21 1.28 +12.0% |
B35 41.5 0.9 887 887 a.87 .28 1.07 +12.0% !
800 41.5 a7 8,77 977 877 0.7 1.66 =120 %
1450 40.5 1.20 H.59 758 8654 .18 1.76 120 %
17560 40.1 1.37 B.G0 B.60 B.60 0,61 0.67 #12.0 %
150 40.0 1.40 B.30 .30 B.30 045 0.76 £12.0 %
1860 40,0 1.40 B.10 8.10 B.10 0.30 Q.80 +12.0%
24560 392 1.80 743 T.43 T.43 0.33 0.85 2120 %
2800 39,0 1.96 7.23 1.23 T.23 0.3 0.85 +12.0%
5200 36.0 4 H6 4.78 4.78 4.78 0.40 1.80 2131 %
8300 a50 4. 76 460 &4.60 4.60 0.40 1.080 +13.1 %
5500 358 4 56 .44 4,48 4.48 045 1.80 2131 %
SBO0 355 b.OT 446 446 446 0.40 1.80 131 %

5800 353 5.27 a4 | 444 | 414 | 045 | 180 | s131%

£ Frequency vakary of £ 100 MHE oaly spplies for DASY v 4 and highes {new Page 2), el il is resbiched 10 & 50 MHZ. The uncenainty s the RS5
of ik CrneP uncertaingy o callbration leguency ami e wcertainty b b indicabed freguency band.

¥ i frequencins below 3 GHz, the vty of lissus paramatens (< and of can be relased b & 10% If liquid compansation iprmula s applied 1o
s SAR vifurs. Al freguoncies above 3 GHZ, e valicity of lissus panemiplass (¢ and a) 5 resincied fo + 5% The unondninty in the RSS of
M Convk uncenainty fof indeated Langed Issue paramoions
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013

EXI0VE- BN:3903 March 18, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

Mz} © ,,:;g;:x, “Eﬁ‘w ComvF X | ConvF Y | ConvF2 | Alpha m'f ::'thﬁ.
450 6.7 0.94 11.20 11.20 11.20 0.05 140 | £134%
750 56.5 0.96 8.6 8.91 9.91 0.27 1.21 !_;_1_:_;.::5;
BaG 55.2 0.897 .75 875 .75 0.33 1.06 $120%
1750 53.4 1.48 7.82 7.82 7.82 0.25 .87 +12.0%
1m0 | 53.3 1.52 7.53 7.53 7.53 0.28 1.03 | 2120%
2450 §2.7 1,85 7.14 714 714 080 | 057 | :2120%

2600 525 2.18 B.80 .89 6.85 080 | 050 | £120%
5200 490 5.30 4,32 4,32 4.32 040 1.80 1131 %
5300 480 5.42 4,24 4.94 4.24 0.40 180 | +131%
5500 486 585 3.86 .86 5.86 0.45 1.80 | £131%
5600 48.5 577 aTa 373 .73 040 | 180 | £131%

5800 482 B.00 4.01 4.01 4,01 0.50 190 | £131% |

" Frequenty wakdity of & 100 MHEZ ealy sppliea for DASY we 4 and highor (moe Page 2), el i reeiicied 10 £ 50 MHE The uncerisry i3 the RS5
of the Comd uncenpinty s calibmtion frequency and (e unceitainty for tha indicated frequency band

¥ &) frequencies below 3 OHr, the waliedity of fissu parameters (= and o) can b relased to £ 10% I Squid compansation fomidia s agpplied 1o
measured SAR vahues. Al froquencies abve 3 GHE, e valafy of 12808 parmmeters (= and o) & resivced 0 2 8% The ucetanly s the RES ol
fhe CormvF imceriamty for indicated tarpat bssue Daramelers.
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EXIDW4- SN F203 bmrch 18, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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EXIDN 4= GM:3903 March 18, 2013
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Uncertainty of Axial Isotropy Assesemant: & 0.5% (k=2)
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Dynamic Range f(SAR.14)

(TEM cell , f = 900 MHz)
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Uncartainty of Linearity Assessment: £ 0.6% (k=2)
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EX30V4- 5N:3803 March 18, 2013

Conversion Factor Assessment
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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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EXALN A~ BR300 March 18, 2013

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

Other Probe Parameters

Sensar Arrangement Triangular
Connector Angle (%) -85.3
Mechanical Surface Detaction Mode enabbed
Cptical Surface Detection Mode disabled
Frobe Overall Lenglh 337 mm |
F"rl;h;:Eod“y Diameter 10 mm
Tip Length 9 mm
Tip Diameter | 2.5 mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Senser Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
| Recommended Measurement Distance from Surface 2 mm
Carificate Ng: EX3-3003 Mar13 Paga 11 of 11
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Calibration Laboratory of

Sehwelzerischer Kalibrierdianat
Schmid & Partner Seivice sulsse d'Halennage
Engineering AG Servizin svizzero di taraturs
Teughaussiresse 43, 8004 Zurich, Swikeriand Swiss Calibration Senvice
Accradited by the Swiss Accreditation Serdce (SAS) Acereditstion Ne: SCS 108

Thi Swiss Accreditaticn Service 8 one of the slgnatorios 1o the EA
Mullilateral Agreerment for the recognition of calibration cerificaies

cient  HCT (Dymstec) cetiticae to: DB35V2-441_Apri13
|CALIBRATION CERTIFICATE

Caoct DBA3SV2 - 5N: 441

Calibration precedurels) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Callbration dals; April 26, 2013

This ealibration cenilicate documents the traceabiity 10 national siandards, which realize the physical units of maasuremants (51),
Tha measunemants and tha uncanaintios wilh confidence probability am given on tha following pagaes and are part of the canificate.

All cwlibrmiions have bean conducied in the clossn lnbaratedy facility: emdronment tempernsurs (22 & 31°C and humidity < H.

Catoration Equipment used (METE crilical e casbration)

Prienary Blnncdands I & ol Dado (Cisrfilicatn Mo ) Schechuled Calhmtion
Powar mated EFM-2428 GEIraB0U D =MNOv=12 [N, E1.7-UT1080) Qet-1d
Poseti sinsor HP B48TA UEIT202TE] 01 -Moy-12 (Mo, 217-01840) Oci-13
Roferenon 30 4B Atemmior BN SOSE (20k) - Ape-13 (Mo 217-01706) Apr-14
Typa-N mesmaich combination SN SO47.0 0 06327 (4-AR13 (Mo, 21701739 Apr-14
Halerence Probe ESI0VE SN 3205 Z8-Dec-12 (Mo, ES3-3305_Dwec ) De-13
DAE4 EN; 500 11:Bep-12 (Mo, DAE4-B00_Bep1d) Bap-13
Secondarny Slandands (=1} Chesck LDhabs (mn howse) Sl Check
Power sensor HP B401A MY 4109237 10-02t-02 (in hauss chack Oe-11) In hotese check: Oct-13
AF ganaraior AES SMT-06 100005 DA-AugEBE (in haues chetk Cc-11) In ol chisck: 0013
Mabwork Arstlyrar HP BT53E UISATAGORAE BA208 1B:0ct-01 {in housa chack Ool-17) In howse chsck: Ocl-13
Narma Furetion Signatdre
Calibrated by: Claudio Leubler Laborateey Tachaician T | ",-""E S
, L
s

Appiroeed by Kalja Pokovic Technksl Managors e s
i J,ﬁ:‘-“r‘;'é:- .f.#:‘é:%

|asuel. Agwil 26, 2013

This calibeation carifcates shall not be reproduced sxcepd In full withaut writien approval of the lu.burawy
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Calibration Laboratory of yngl Fahweiznrischar Kallriardionst
Schmid & Partner sy Servies sulsse détalonnage
Engineering AG T Servizho svizzers di taraturn
Zoughausstrasse 43, B004 Zurich, Switzerland *q;;ﬁ\_ﬁ Swiza Calibration Service
Accraditad by 1he Swiss Acoroditation Sanvion (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of tha signataries Lo the EA
Multilateral Agresment bor Ui recognition of calibration cortificaies

Glossary:

TSL tissue simulating hguid

CoanvF sensitivity in TSL / NOHM x.y.z
A not applicable or not measurad

Calibration is Perfermed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FGCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fialds; Additional Information for Evaluating Compliance of Mobile and
Parlable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

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 cerlificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exaclly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

o Fead 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 uncerainty required,

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

SAR measured: SAR measured at tha staled anlenna input power.
SAR normalizad: SAR as measured, normalized to an Input power of 1 W at the antenna
connector.

+ SARA for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAH resull.

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

Ceriificate No: DB3SV2-441_Apr13 Page 2ol 8

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 154 of 192

TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



Report No.:

HCT

HETCRLTN
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Measurement Conditions
DASY system configuralion, as far as mol (iven on pags 1. —
DASY Version DASYS V5286
Extrapolation Advanced Exfrapolation
Phantom Madular Flat Phantorm
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 inflowing paramatons and calculations ware applied. .
Temparature Permittivity Conductivity
Hominal Head TSL parameters 207C 4.6 0.80 mho/m
Measured Head TSL parametars (22.0 £0.2) °C 40.826% 094 mmf B %
Head TSL temperature change during lest <05°C . —
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Canditian
SAR measured 250 mW input powar 2.51 Wikg
SAR for nominal Head TSL parametars normalized o W 9,88 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Head TSL condition
_EI;.AH measu.rad 250 MW input power 1.62 Wikg
SAR for nominal Head TSL parameters nommakized 1o 1W B.30 Wikg + 16.5 % (k=2)

Body TSL parameters

The following parametars and calculations were applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 20 55.2 0.97 mholm
Measured Body TSL parameters (220 £0.2)°C 540 =6 % 1.01 mha/m = & %
Body TSL tamperatura change during test =0.5°C neee bad
SAR result with Body TSL
SAR averaged over | cm” {1 gj.uf Body TSL Condilion
SAR measuad 250 mW input power 2.51 Wikg

éAH for nominal Body TSL parametare

narmalized 1o 1W

9.69 Wikg = 17.0 % (k=2)

SAR averaged over 10 om® (10 g) af Bﬂfiy TEL canditian
SAR maasured 2850 mW impul powes 1.64 Wikg
SAR lor nominal Bady TSL parameters nermalized o 1W 5,38 Wikg = 18.5 % [k=2)
Carfficate No: DBISV2-441_Apr13 Page 3 of 8
HCT CO., LTD.
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Appendix
Antenna Parameters with Head TSL
Impadane, transformed to feed point B2O0-16(0
Retumn Loss -31.9 d8

Antenna Parameters with Body TSL

Impedance, transfomed (o loed point 470101 -46 [

Aetum Loss - 24.8 d0

General Antenna Parameters and Design

| Electrical Delay (one direation) 1.372n%

Aftar lang tarm usa with 100W radiated power, only a slight warming of the dipole near the fesdpeint can be measured.

The dipole is made ol slandard somingid coaxial cable. The centar conductor of the leeding line = dimotly connaoted to the
second arm of the dipele, The anlenna is therelore shon-gircuited for DC-signals, On soma of the dipoles, small end caps
are added 10 a dipole arms in order to Improve matching when loaded according 1o lhe position as explainad in the
*Measurement Condilions” paragraph, The SAR data are not affectad by this change. The overall dipole lengih is still
according 10 the Standard,

Mo exoessive loree must be applisd 1o the dipole arms, because they might bend or the soldered connections naar tha
feedpoint may be damagud,

Additional EUT Data

Manufacturad by SPEAG
Manulactured on March 08, 2001
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DASYS Validation Report for Head TSL

Date: 25.04.2013
Test Labaratory: SPEAG, Zurich, Switzerlund
DLUT: Dipole 835 MHz; Type: D§35V2; Serial: DE3SV2 - SN: 441

Communicition System: ULD 0 - CW - Frequency: 835 MHz

Medivm parameters used: =835 MHz o= 0.94 S/m; 5= 4LE; p= 1N kpfmJ
Phantom seetion: Flat Section

Measurement Standard: DASYS (IEEENEC/ANST C63 19-20HIT)

DASY 32 Configuration:
« [I'robe: ES3DV3 - SN3205: ConvF{6.05, 6,05, 6.05); Calibrated: 28,12.2012;
o Sensor-Surface: 3mm (Mechanical Surfuce Detection)
«  Electronics: DAEA Sn809; Calibrated: 11.09.2012
«  Phantom: Flat Phantom 4.90; Type: QDODOP49AA, Serial: 1001

« DASYSZSZHEG(1115); SEMCAD X 14.697117)

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

Reference Value = 57.617 Vim; Power Duft =0.01 dB

Peak SAR (extrapolated) = 3.84 Wikg

SAR(1 g) = 2.51 Wikp; SAR(L0 g) = L.62 Wikg

Maximum value of SAR (measured) = 2.94 Wikg

]
8
TAE
A0
L8 1)
e
0dB = 2.94 Wike = 4.68 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dute: 24.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipale 835 MHz; Type: DE35V2; Serial: DEASV2 - SN: 441

Communication System; UID 0 - CW; Freguency: 835 MHz

Medium parameters used: f= 835 MHz; o= 1.01 5/m: & = 54; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASY S (IEEEMEC/ANS] C63.19-2007)

DASYSZ Confipuration:
+  Probe: ES3DV3 - SN3205: ConvF(6.04, 6.04, 6.04); Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn909; Calibrated: 11.09.2012
+  Phantom: Flar Phantom 4905 Type: QDIOOP49AA; Serial: 1001

« DASYS252.8.6(1115); SEMCAD X 14.6.9(7117)

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

Referance Value = 55.722 Vim; Power Dirifi = (001 dB

Feak SAR {extrapolated) = 3.72 W/ikg

SAR(T g) = 2.51 Wikg; SAR(10 g) = 1.64 Wikg

Maximum value of SAR (measured) = 2.93 W/kg

400
A0
-4.00

1200

-15.00

0dB = 2.93 Wike = 4.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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ga;ihralinn Laboratory of .s'*t‘:i;:zi':’*« SIS g Schwe Kalitsrierdionst
[ rnl_d & ?arl‘.nr.—r o ¢ Serviee suisse d'étnionnage
Engineering AG i;% Lo @ & Servizlo svizzers di taratura
Zeughausstrasse 43, 6004 Zurich, Switzsriand i iR S swiss Calibration Service
NTETLL

Accredited by the Swiss Accreditation Sanvica (SAS)
The Swiss Accredilation Service is one of the signaiordes 1o the EA
Mullilateral Agrecment for the recognition of calibration certilicates

cient  KTL (Dymstec)

Accreditation No: SCS 108

Centificate o D1900V2-5d038_May13

CALIBRATION CERTIFICATE
Crmjact D1900V2 - SN, bdoas
Calbration procedurels) QA CAL-OD5.vE

Calibration procedurs for dipole validation kits above 700 MHz

Calibraticn data:

May 29, 2013

[

This calibealion codificate docuenants the fraceabslity to national standards, which raalize the physcal unils ol measueaments (S1)
The measurarments and the uncertainties weh confidance probability ane givin on this folkewing pages and e parl of the cartificats.

Al calibralions have been condueted In the closed labaratery facility: rvirsnment temperalure (22 = S)°C amd humidity < 70%

Caliation Equipment used (MATE critical for calibration)

This calibration certificata shall not be reproguced gxcept in Hll without wiitten agproval of the labaratony.

Primary Standards 0¥ Cal Date (Corlificihe No.j Scheduled Calibration

Fowar mater EFM-4424 GRITABOTO4 01-Maw-12 (M2, 217-01640) Oel-13

Povear sansor HP 84814 USaTaazTas O1-Marv-12 (Mo, 217-01640) Oict-13

Reterance 20 dB Atlanusatar SM: S0 (20k) Od-Apr-13 (Mo 217-01738) Ape14

Typa=M mismatch combination EN: B04T.3 /08327 04-Apr-13 (Mo, 217-017:9) Agr-14

Falorancn Probn EEAOVE EN: 3205 20-Dec-12 (Mo, ES3-3205_Dec13) D13

DAE4 SN: G 25-Ape-13 (Mo, DAE-B01_Apri3) Apr-14

Sm“l."lrr Blandards 0w Ch._.d-: Dt qin housa) Bohwhled Check

Power sengor HP B401A MY41082317 18-0ed -2 (in honese chieck Cict-11) In house chack: Oct-13

AF generator RAS SMT-06 100005 G-Aug-99 (In houge chick OcL-11) In house check: Oca-13

Melwork Anhyzer HP BTS3E USITI00505 54206 18-001-01 {in housa check Ocl-12) In house check: Oct-13
Masmie Function Signature

Calitwnind by: Lait Kiyansr Laborabory Technician WL.

Approved by Kalja Pokovic Technical Manager

Iasued: May 29, 2013

Certificate Mo D1900V2-53038 May13
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Calibration Lﬂ:hﬂmtﬂr}' of c-:g"fq:_ry T I & i itarimrefien
Schmid & Partner SN, foNSe s R vt S
Engineering AG 5 - 9 @ C sarvirio svizzero di taratura
Zoughaussirasse 43, 8004 Zurleh, Switzerland -4‘?."?‘; SR 8 swiss Calibration Service
Aceradiien by tha Swiss Accraddaion Sarvice (SAS) Accreditation Mo.: SCS 108

The Swits Acoruditntion Sarvice is ans of the signateres o the EA
Multitateral Agreement for the recognition of calibration certificpins

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x.y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure lo 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

¢) Federal Communications Commission Office of Engineering & Technaology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Metheds Applied and Interpretation of Parameters:

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

= 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 connector 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.
SAH 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
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 to a coverage
probability of approximalely 95%.
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HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013
Measurament Conditions
DASY systam configuration, as far as nol ghvenonpage 1.
DASY Versian DASYS Va2 86
Etmpolmfon Advanced Extrapolation

Phantom Modular Flat Phanitom

Distance Dipole Center - TSL 10 mm with Spacor

Zoom Sean Resolution dx, dy, dr =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parametars and caloulations wese applied.
Temperature Permittivity Conductivity

Maminal Head TEL parameters 220°C 40.0 1.40 mho/m

Mueasured Head TSL parameters (220402 "G BVILE% 135 mhoimz 6%

Head TSL temperature chanqtid!,uirg st - u,; '-ug." B — -
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Candition

'SAR measured 250 mW input power 10.1 Wikg

SAR for nominal Head TSL parameters nommalized to 1W 41.1 Wikg = 17.0 %% (k=3)

SAR averaged over 10 em” (10 gj of Head TSL conditian

SAR m&naure& R 250 mW input power 5.29 Wikg

SAR for nominal Head TSL parameters normmialized to 1W 21.4 Wikg £ 16.5 % (k=2)

Body TSL parameters
The follpwing parameters and calculations wera applind
Temperature Permittivity Conductivity
Neminal Body TSL parameters 220°C 533 1.52 mhadm
Measured Hody TSL parameters [22.0 20.2) *°C 536+68% 1.49 mho/m £ 6 %
Body TSL temperature change during test =05"C -
SAR result with Body TSL
SAR averaged over 1 am” (1 g) of Body TSL Cenditien
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters namalized to 1W 41,3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em’ {10 g) of Body TSL condilion
SAR maasurad 250 mW input power 5.47 Wikg
SAR for nominal Body TSL parameters narmalized 1o 1W 22,1 Wikg = 18.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, ranstormed to feed point S21Q+670
Retum Loss -233 0B i

Antenna Parameters with Body TSL

Impedanca, transfarmed 1o feed poml 4700+ 7012
Riaturn Loss -225d8

General Antenna Parameters and Design

|_Elaclrir:-al Delay (one direction) . 1.157 ns

After long term use with 100W radialed power, only & slight warming of the dipals near the feedpaint can be measured,

The dipole is made of standard semirigid coaxial cable. The conter conductor of the feeding line is directly connacted to the
sacond arm of the dipale. The anterna is therefore short-circuited for DC-signals. On some of the dipoles, sl end CEE
ara addad to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
“Measurernent Conditions” paragraph. The SAR data are not affected by this changs. The overall dipale langth Is still
according to the Standard.

Mo excassive foree must be applied to the dipole arms, because they might bend ar the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by EPEAC
Manufactured an July 04, 2003
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DASY5 Validation Report for Head TSL

Date: 29.05.2013
Test Labaratory: SPEAG, Zurich, Swilzerland
DUT: Dipole 1900 MHz; Type: DI1900V2; Seriunl: DI1900V2 - SN: 54038

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

Medium parsmeters vsed: f= 1900 MHz; o = 1.35 S/m; g = 39.3; p = 1000 kg/m”
Phantom section: Flal Section

Measurement Standard: DASYS (IEEEAEC/ANST C63.19-2007)

DASY352 Configuration:
= Probe: ES3DV3 - SN3205; Convl(4.98, 4,98, 4.98); Calibrated; 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Deatection)
= Blectronics: DAE4 Sa601; Culibrated: 25.04.2013
+  Phaniom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001
= DASYS52 52.8.6(1115); SEMCAD X 14.69(7117)

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

Reference Value = 97.243 Vim; Power Drift = 005 dB

Peak SAR (exirapolaed) = 18.1 Wikg

SAR(I g) = 10.1 W/kg; SAR(10 g) =5.29 Wike

Maximum value of SAR (measured) = 12.3 Wikg

0dB = 12.3 Wikg = 10.90 dBW/kg
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ZNFD605

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 29.05.2013
Test Laboratary: SPEACG, Zurich, Switzerland
DUT: Dipole 1900 MEHz; Type: D1%00V2; Serial: DI900V2 - SN: 54038

Communication System: UID 0 - CW ; Frequency: 19(0 Mz

Medium parameters used: = 1900 MHz; o = 1.49 S/m; & = 53.6; p = 1000 kg/m’
Phantom section; Flat Section

Mcasurcment Standard: DASYS (IEEE/AEC/ANST C63.19-2007)

DASYS2 Configuration:
«  Probe: ES3IDV3 - SN3205; ConvF(4.a, 4.6, 4.6): Calibrated: 28122012
»  Sensor-Surface: 3mm (Mechunienl Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom: Flat Phantom 5.0 (hack); Type: QDOO0OPSOAA; Serial: 1002

= DASYS3252.8.6(1115); SEMCAD X 14.6.%7117)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Meassurement prid: dx=5mm, dyv=5mm, dz=5mmn

Reference Value = 97,243 V/m; Power Drift — 0,02 dB

Peak SAR (extrapolated) = 17.4 Wikg

SAR(I gh = 10.2 W/kg; SAR(10 ) = 5.47 Wikg

Maximum value of SAR (measured) = 12,9 Wikg

0dB=129W/keg=11.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of AL Schwalzeriocher Kaflbherdienat
Schmid & Partner S Service suisse dtalonnage
Enginearing AG e Servizlo wvizsoro di tarstura
Zoughaussirasse 43, S004 Zurich, Switmeriand ’:ﬁﬁ; Swiss Callbration Service
Actrodbid by tha Swiss Accredilation Sanice [SA5) Aczreditation Ho.: SCS 108

The Swiss Accrediintion Sarvice ls ane of the signoiories fo the E&
Mubtitntoral Agreemmni for the recognition of calibation cerificates

cient  HCT (Dymstec) Contificans No: D2450V2-743_Aug12
CALIBRATION CERTIFICATE

Objort D24s0Ve - BN 743

Calibeation procedureds) QA CAL-05.v8
Calibration procedura for dipole validation kits above 700 MHz

Calibyation dale: August 23, 2012
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Calibration Laboratory of A, g  Schwoircrinchor Kaliarierdienst
Schmid & Partner % o Serice sl détaionnage
E AG —— Bervizio svizzeio i taral
Znu:‘ifmlnﬁa.mmm SwriLeorland ”{ﬁg 5  swiss callbration w»:mu"
Acrorited by e Swiss Accrdilabion Serice [SAH) Accreditation Ne: SCS 108

The Swius Accresiitation Service Is one of e signalories lo D EA
Kultitatorsl Agrevmaont for the recognition of calibration canificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y,z
MIA nat applicable or notl measured

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “|IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specific Absorption Rata (SAH) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) |EC 62208-1, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held
davices used in close proximily lo the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technelogy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Elactromagnelic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radicirequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASYA/E System Handbook

Methods Applied and Intarpretation of Paramelers:

« Measuremneant Conditions: Further details are available from lhe Validation Report at the end
of the carificata. All figures stated in the cerificate are valid at the frequency indicated,

¢ Antenna Parameatars with T5L: The dipole is mounled with the spacer 10 position its feed
paint exactly below the center marking of the flat phantom section, with the arms orented
parallal to the body axis.

« Fead Point Impedance and Return Loss: These parameters are maasured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement al the SMA connector to the feed paint. The Retumn Loss ensures low
reflected power. Na uncerainty raquined.

s Elecirical Defay; One-way delay betwean the SMA connectar and the antenna feed point,
Mo uncertainty required.

= SAR measured: SAR measured at the stated antenna input powar.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used (o calculale the
nominal SAR rasull.

The reporied uncarainty of measurement is stated as the standard uncartainty of measurement
multiplied by the coverage factor k=2, which for a normal distribufion corresponds to a coverage
prabability of approximately 95%.
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Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013
Measurement Conditions
DASY syslem conlmuralion, as & nol given on padgs 1.
DASY Version DASYS vE2a2
Extrapolation Advuncad Extrupoiuton
Phantom Nesduilar Flatl Phapriom
Distance Dipole Ceonter - TEL 10 mm with Spacar
Zoom Scan Resclution dx, dy. gz =5 mm
Frequency 2480 MH: = 1 MHz
Head TSL parameters
Thae fellowing parameiars and calculatons weres applied, = -
Temperalure Fermittiviy Conductivity
Nominal Head T5L parameters 220°C 82 1.80 mhaim
Maasured Head TSL paramaters (22.020.2)°C 39.226% 1.81 mhoim = 6%
Head TSL temperature change during test | = 05 "C
SAR result with Head TSL
SAR averaged over | em” (1 g) of Head T5L Candition
SAH measured 250 mW input power 132mWig
SAR for nominal Head TSL paramaters normakized (o 1W 52.7 mW /g £ 17.0 % (k=2)
._:u.n aweeraged over 10 am® (10 g) of Head TSL conditian
SAR mensuned 250 m\W inpul power B.18mW g
; BAR for nomingl Heoad TSL parsmesiem naimmadized 1o 1W 24.7 mW /g = 16.5 % [k=2)
Body TSL parametars
Tha lollowing pasemabers and calculalions ware applied.
Temperature Permiitiviiy Conductivity
Naminal Body TSL parameters 220°C 52.7 | Iﬂﬂmmm
Measured Body TSL parsmeters (220 £ 0.2) "G 51.3:28% 1.88 mhaim £ 6 %
Body TSL temporature change during Lest <0570 s T .
SAR result with Body TSL
SAR averaged over | em’ (1 g} of Body TSL Candition B
SAR measured 250 MW inpul poses 13.0mW /g
SAR tor nominal Body TSL parmatons nomualizad o 1W 51.2 mW / g & 17.0 % (k=2)
| SAR avoragod over 10 em (10 g) af Bady TSL condition m
SAH measunad ESGMWInp'utpmmr_ T BI0mW /g
SAR for nominal Body TEL pammators mormalzod to 18 24.2 mW ! g & 16.5 % (k=2)
Cariificate Mo DR450V2-T43_Aug12 Page 3af B
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Appendix
Antenna Parameters with Head TSL
Impadance, ransiormaed 1o leed poin 54041 + 4.7 ji1
_Fﬂm_Lus_u_- - . ﬂ.ﬁ B

Antenna Paramaters with Body TSL

Impadance, transtormad to feed poim 509(+65)0
Return Logs -23.7 dB

General Antenna Parameters and Design

Flaclibenl Cadny (one dinecion) ] 1. 168 N

Aftar leng tarm use with 100W radiated power, enly a slight warming of the dipaie near the feedpolnt can be measured

Tha dipole is made of standard semingld coaxial cable. The cener conducior of the feeding line Is directly connected 1o the
second arm of tha dipabs, The antenna i tharelore short-circuited for DC-signals. On some of the dipcles, small end caps
are added to the dipose arms In ordar to Improwve matching 'when knaded according to the pasition as explained In the
"Measumemeni Gondidions™ paragraph, Tho SAH dolo any not allechid by Uhis ghange. Thd overall digole longh ic bl
according 1o the Standard

Mo exceiaivg foroo must be applied 16 the dipalo ams, bacauss they meght Bend or the eoldanad CoNNecions naar the
Tesmclpoint may be damagsd.

Additional EUT Data

| Manulactured by SPEAG
Marwifactuned on Decombar 01, 2003
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DASYS Validation Report for Head TSL

Date: 23.08.2012
Test Laboriory: SPEAG, Zurich, Switrerland
DUT: Dipole 2450 MIlz; Type: D2450Y2; Serial: D2450VI - 5N: 743

Commumication System: CW: Frequency: 2450 MHz .
Mediom prrametors wasecl: = 2450 MHz: o = LLE] mha/m: g = 39.2; n= (RN ;\.p!.'I'I'I
Plamtoim section: Flal Section

Mepsuremenl Standard: DASY'S (IEEE/EC/ANS] CG3.19-2007)

DASYS2 Configuration:
+« Probe: ES3DV3 - SN3205; ConvFid.45, 4.435, 4.43); Cahibrated: 30,12.2011;
= Sensor-Surfsce: 3mm { Mechumical Surface Detection)
# Elecironics: DAE4 Sn601; Calibrined: 27.06.2012
« Phamom: Fla Phantom 5.0 (front); Type: QDODOPS0AAL Serinl: 1001

o  DASYS2 S2R.2969); SEMCAD X 14.6.606824)

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

Referenee Valoe = 98 554 Vim: Power Dvift = 0,01 dR

Peuk SAR (extrapolated) = 26,584 mWig

SAR( g =132 mW/g; SAR(I0 g) = 6,18 mW/g

Maximum vidue of SAR (mewsured) = 16.5 Wikg

dil

1]

5,00

10,00

=15.00

2000

=2h.00

0 dB = 16.5 Wike = 24.35 dB Wikg
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Impedance Measurement Plat for Head TSL

: ZNFD605
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DASYS Validation Report for Bady TSL

Dute: 22.08.2012
Test Laboratory: SPEAG, Zurich, Switrerland
DUT: Dipole 2450 MHz; Type: D2450VE; Serial: D2450V2 - 5N: 743

Communication System: CW; Frequency: 2450 MHz

Medium parmeters used: [ = 2450 MHez: 5 = 1.99 mho/m; & = 51.3; p= 1000 kg/m’
Phantom section: Flut Section

Measurement Standard: DASY S ([EEE/IEC/ANSI C63,19-2007)

DASYSZ Conliguration:
« Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Cabbmied: 30, 12200 1;
s Sensor-Surfuce: 3mm (Mechomeal Surface Detection)
s Electromes: DAES Sp601; Calibrated: 27.06,2012
o Phonwom: Flar Fhamom 3.0 (back): Type: QDOMIESOAA; Serial: 1003

« DASYS2S5LE.20969); SEMCAD X 14.6.6{6824)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7xTWCube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Valoe = 95699 Vim, Power Drift = 0.01 dB

Peok SAR (extrapoloed) = 26,489 mWig

SARI] g) = 13 mW/p: SAR(D g£) = 6.1 mWig

Maximum value of SAR (measured) = 169 Wikp

.00
“3.60
“ld.dn

=HLE

<Hd.A0

0dB = 169 Wikg =24.56 dB Wikg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineanng AG

Zeughausstraase 43, D004 Zurich, Switzerland

Accredited oy the Swiss Accreditabon Sendce (SAS)
The Bwiss Avcredilation Service is one of the signaiories o the EA
Muliiimternl Agreamaont far the recognition of ealibration canificanes

FCC ID:

ZNFD605

i
N oSS
aews (o Uz

D 9 2

fw,,rﬁ:k? {‘ﬁmﬁ

oW

Date of Issue: Aug

Bolveiizvrischor Ealibarierdienst
Service suisse d'étalonnage
Sarvizio svizoero di tratura
Bwiss Calibrailon Service

Accreditation No: SCS 108

.02, 2013

client  HCT (Dymstec) Cortificate Ho: D5GHZV2-1107_Feb13
CALIBRATION CERTIFICATE
Otfect D5GHzV2 - SN: 1107

Calibralion procedurels)

Calibwalion dale:

OA CAL-22.v2

Calibration procedure for dipole validation kits between 3-8 GHz

Fabruary 21, 2013

Calibirndion Equiprman| wsed (METE oilicasl lar calibralion)

Thia calibration cerlificals documants the irceabdity o national standards, which realive the physicad units of meameEomonts (51)
They miassiremisnte and 1hi uncevtainias wih confidence probabdity are givan on the following pagos and arg par of the cenilicale.

All caibrations hilve baen Conductad in 1ha cicsed Inbomiary tciity: enveonment 1empemiune (22 & 3)"C and hurmidRy < To%,

Prirnary Standnrds I @ Cal Dako (Codificate No.) Scheduled Gasbration
Pawwanr il EPM-3428 GHITAB0T04 o1 (ND. 217-01640) Oct-13
Pavwer sengar HP 84814 UEATAaaTES O -Moe=12 (Mo, 217-01640) Oct=13
Aaference 20 dD Atenuaior SH: 5058 (20K) 27 -Mar-12 (Mo 21701630 Apr-13
TN rnismlich eombination SN: 50473/ 0GE2T Z-Mar-12 (Mo, 217-01533) Apr-13
Fifarence Probe EXI0V BN 3500 28-Dhec=12 (Na, EX3-3500_Dec12) Dec-13
DAED SH: 601 2TJun-12 (Mo DAFE-E01_un12) Jun-13
Sacondary Standards |1 Clvech Dale i howse] Geneduiad Chsck
Powes sensor HE BIE1A Y10z 18-0t-02 (in house check Oct-11) Iri hoteas chouk: Det-13
[ ganeraior AAS SLT-06 100005 D4« Ag-Bak (0 howse check Oct-11) In house check: Oet-13
Natwedk Analyzar HP 07528 USITION5AE 4208 1B-Ool-01 [in hause chock Oct-12) In house check: Oct-13

Hama Function Signaluns
Calitratad by La Khygnar Lahomalony Techinician W%‘*
Appenved by: Kalja Pokeovic Techrical Manager éﬁ"“:::’é.; &@"—*
Izaud: Fatwuory 21, 3013

This calitaahan cenlilcale shall not b rpreduces except in full without written appsoval of thu labomboey.

Cortifscate Moo DHGH2VE-1107_Fabi1d Page 1 of 16

HCT CO., LTD.

105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811

TEL: +82 31 645 6300

FAX: +82 31 645 6401 www.hct.co.kr

177 of 192



HCT

HETCRLTN

Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013
Calibration Laboratory of A Scivwobnirincher Kalibsferdionnt
Schmid & Partner a—t g Service sulsse d'étalonnage
Engineering AG e Cc Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Ewitzorinnd {*fﬁﬁ;; S  Swiss Calllwation Service
Accredited by the Swiss Accreditation Service (SAS) Acoraditation Ho.: SCS 108

Thir Swiss Accreditalon Service s ome al lhe signatories to the BEA
Multilaierol Agresmont for tho recagnition of ealibration cenificanes

Glossary:

TSL tissue simulating liquid

ConvF sensitivity In TSL / NORM x,v.2
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC 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”; Parl 2: “Procedure to determine
the Specific Absorption Rate (SAR]) for including accessones and multiple transmitters”,
March 2010

b) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Bvaluating Compliance wilh FCC Guidelines for Human Exposure lo Radiofrequency
Elactromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
c) DASY4/S 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 centificate are valld at the frequency indicated.

= Antenna Parameters 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
parallal to the body axis.

s Feed Poinl Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance slated is transformed from the
measurament at the SMA connectar to the feed point. The Aeturn Loss ensuras low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay betwesen the SMA connector and the anlenna leed poinl.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
S5AR normalizad: SAH 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 SAH result.

The reponted 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 approximataly 85%.

Ceriificate Mo: DEGHZV2-1107_Febi3 Page 2 of 16
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Measurement Conditions
DASY systom configuration. as far as nol given on page 1.

DASY Version DASYS Va2 R A

Extrapolation Advancod Extrapalation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm wilh Spacar

Zoom Scan Resalution dy, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 {Z direction)
5200 MHz £ 1 MHz
5300 MHz = 1 MHz

Frequency 5500 MHz =1 MHz
5800 MHz £ 1 MHz
5800 MHz =1 MHz

Head TSL parameters at 5200 MHz
The following paramaters and calcultions wers applisd.

Temperature Parmittivity Conductivity

Nominal Head TSL parameters moG B0 4 BB mhofm

Measured Head TSL parameters (22,0 0.2) "C MHTL6% 447 mhoim + 6 %

Head TSL temperatura change during tast < 0.5°C — —
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 em” {1 g) of Haad TSL Condlilon

SAHR measured 100 mW input power B8.08 Wikg

SAR for nominal Head TSL parameters nommalized o 1W B0 Wikg + 19.9 % (k=2)

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

SAR maasured 100 mW input power 2.31 Wikg

SAR for nominal Head TSL paramelers normalized o 1W 228 "Iiﬂtg = 18.5 % (k=2)
Certificate No: DSGHzV2-1107_Feb13 Page 3 of 18

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 179 of 192

TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCT

HETCER LTS
Report No.:  HCTA1308FS01 FCC ID: ZNFD605 Date of Issue: Aug. 02, 2013
Head TSL parameters at 5300 MHz
The following paramaters and calculations wera applied B
Temperature Parmittivity Conductivity
MNominal Head TSL parameters 22.0°C 358 4.76 mhaim
Measured Head TSL paramatars (220 +02)"C WMELB% 487 mho/m =6 %
| Head TSL temperature shange during test <0.5°C - i
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em” (1 g) of Head TSL Candition
SAR measured 100 mWW input power H.18 Wiy
SAR for nominal Head TSL parameterns nomalized to 1W B1L.OW / kg = 19.9 % (k=2)
SAR averaged over 10 om® (10 g) of Head TSL "~ condilion -
SAR measured 100 mW input pawer 2 36 Wikg
SAR tor nominal Head TSL parameters monmalzed o 1W 23.3 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

Thix following pasametors and caleulalions were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20*C 3586 4.96 mha/m
it = .d H.E"d_TBL parameterg (#20+02)"C BB +A% 4. 74 mho/m + 8 %
Head T5L temperature change during test < Q5% - =
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 om” (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 Wikg

SAR for nominal Head TSL paramaters normalizad 1o 1W B0.0 Wikg + 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.29 Wikg

SAR for nominal Head TSL parameters nermalized to 1W 22,6 Wikg £ 19.5 % (k=2)

Corlificale Mo DSEEHVE2107_Fabnd Pags 4 of 16
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Head TSL parameters at 5600 MHz
The following paramaters and calculations wer applied -
Temperature Permittivity Conductivity

Nominal Head TEL parameters 22.0°C 35.5 507 mho'm

Maasured Head TSL parameters (220+02)"C HIL6% 4,83 mho/m = 6 %

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

SAR averaged over 1 om® (1 g) of Hesd TSL Condition

SAR measurad 100 ol ingiut porr H 53 Wikg

SAR for nomanal Heod TSL parametors normalized to 1W B4.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 em” {10 g) of Heed T-E-L [ condition

SAR maasurad 100 mW input pawer .41 Wikg

SAR for nomanal Head TSL paramelors rormalied fo 1W 24.0 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The lollowing parameters and calculalions were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parametars 20°C %3 5,27 mha'm

Measured Head TSL parametors (220+02)*C 39 +B8% 505 mho/m + 8 %

Head TSL temperature change during test <0.5"C — —
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” {1 g) of Hoad TSL Condition

SAR maasurad 100 mW input powar 7.91 Wikg

SAH lor nomimal Head TSL paramelers

normalized to W

783 Wikg = 18.9 % (k=2)

SAR maasuned

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

eondihnn

100 mW inpul powes

2.25 Wikg

SAR lor nominal Head TSL paramatars

narmalred o W

22.2 Wikg = 19.5 % (k=2}
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Body TSL parameters at 5200 MHz
The following paramaters and calculations wing applied, o
Temperalure Permittivity Conductivity

MNominal Body TSL parameters 220°C 48.0 530 mho/m

Meaaured Body TSL paramelers (#2.0+0.2) "G 45.9 =8 % 536 mho/mz6 %

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

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

SAR maasurad 100 MW inpat powers 76 Wik

SAR tor nominal Body TSL parametars normalized to 1W 74.3 Wikg £ 19.9 % (k=2)

SAR avernged over 10 cm” [lﬂ_g] of Body TSL condition

SAR maasurad 100 MW Input posver 210 Wikn

SAH lor nomingl Body T5L parameters nermnalized to 1W 20.8 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

MNominal Body TSL parametars 2.0°C 48.9 5.42 mho/m

Measured Body TSL parometers (220202 °C 4B.T +B% 548 mho/m + 8 %

Bady TSL remperature change durlng tast =05"C i —
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Conditian

SAR measured 100 mW input powar 7.67 Wik

SAR tor nominal Body TSL paramotons normalized to TW T6.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 om” (10 g) of Body TSL enndition

SAR measuned 100 mW inpul poes 2.16 Wikg

EAR for nominal Body TSL paramatars narmalized o 1W 21.3 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following parametare and calculations wese applied.
Temperature Permittivity Conductivily
Mominal Body TSL parameters 220%C 48.6 5.65 mhoim
Measured Body TSL parametens (220 =02)"C I =8 % 571 mhalm = %
Body TSL temperature change during test =0.5"C e _—
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g of Body TSL Condition
SAR maasunad 100 mW input power 7.52 Wikn

SAH lor nominal Body TSL parameters

normalized o TW

78.4 Wikg £ 19.9 % (k=2)

SAR overaged over 10 em” (10 g) of Body TSL

condilion

SAR maaeurad

100 mW input powar

2.20 Wikg

SAH for nommal Body TSL paramolens

nermalzed o TW

21.7 Wikg = 19,5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and cablculations wera apphied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5 77 mhoim

Measured Body TSL paramatars (220£02)"C 46246% 5.83mhom+ 6%

Body TSL temperature change during test =06°C ene -
SAR result with Body TSL at 5600 MHz

SAR averaged aver 1 em® (1 g) of Body TSL Candition

SAR measured 100 W inpul poawos 8.18 W/kg

SAR for nominal Body TSL paramaters nermalized to 1W B1.0 Wikg + 19.9 % (k=2)

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

SAR measued 100 MW IRt poiwer 2.26 Wikg

SAR for nominal Body TSL parameters normalized o 1W 22.3 Wikg = 18.5 % (k=2)
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Body TSL parameters at 5800 MHz
Thi lallowing paramelers and calculations won applied
Temperalure Permillivity Conductivity
MNeminal Body TSL parameters 220°C 48.2 6.00 mho/m
Measured Body TSL paramelers (&2 0+ 02 0 4589 + B % B A2 mhofm + B %
Body TSL temperature change during test <0.5"C - e
SAH result with Body TSL at 5800 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measiingd 100 MW inpait power 750 Wikg
SAR for nominal Body TSL parameters normalized o TW T4.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL | condition
SAR maarstrad 100 mW Enput pawer 2.07 Wikg
SAH lor nominal Body TSL parameters normaleed o 1W 20,4 Wikg = 19.5 % (k=)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impadance, transfarmad o faed paint 487 0-97 0
Relurm Loss =201 dR
Antenna Parameters with Head TSL at 5300 MHz
Impadance, transformed o feed paint 50.1 1~ 6.7 jL
Raturn Logs 235 dB ]
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed 1o feed paint 51.511- 6.8 0
Retumn Loss - 24,6 dB
Antenna Parameters with Head TSL at 5600 MHz
Irnpﬂrlarme transformed 1o feed paint 53.8 12 - 5.0 &2
Heturn Loss -24.4 dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed (o feed point 5580 -8.102
Aetum Loss -22.0dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, iranstormed to leed point 4884 -94 |!:? -
Aetum Loss - 20.4 dB
Antenna Parameters with Body TSL at 5300 MHz
Impadance, ransformed to feed point E0EE -T2
Reaturm Loss -23.0d8
Antenna Parameters with Body TSL at 5500 MHz
Impadance, transformead to feed poim 5180-58|0
Feturmn Loss -24.4 dB
Ceriificate Mo: DSGHZV2-1107_Feb13 Page 9 of 16
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Antenna Parameters with Body TSL at 6600 MHz

Impedance, transformead to feed point S540-47 I.E
Aaturn Loss -23.3d8

Antenna Parameters with Body TSL at 5800 MHz

Impadance, ransfomesd o faed pomt 56.80-510
Retum Loss - 320 d8

General Antenna Parameters and Design

Electrical Delay (one direction) | 1195 ng

Aftar long erm use with T00W radiated powor, only a slight werming of (he dipole near ihe fasdpaint can ba measured.

The dipele is mada of standard samirigid coaxial cable. The center conductor of the leeding line is direcily connected 1o the
second amm of the dpole, The antenna is therefore short-circuited for DC-signals. On some of tha dipofes, small and caps
wre added (o the dipole arms in order to improve matching whan laaded acconding 1o the pastian as explamed in (he
*Measuramant Conditions® paragraph. The SAR data are not affocted by this change, The overall dipole length is still
acearding 1o the Standard

Mo excessive force must be applied to the dipole arms, Bacausa they might bend ar the soldared connections near (his
feedpaint may ba damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on Mareh 11, 2011
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DASYS Validation Report for Head TSL

Date: 200022013
Test Laborutory: SPEAG, Zurich, Switrerland

DUT: Dipole SGHz; Type: DSGHzY2; Serial: DSGH2V2 - SN: 1107

Communication Systenn, CW; Frequeney: 5200 MHz, Frequency: S300 MHz, Frequency: 5500 MHz,
Frequency: 5600 Mz, Frequency: 5800 MHz

Medium parumeters used: [=5200 MHz: o = 4.47 S/m; £ = 34.7: p= 1000 kg/m” , Medium parameters
used: = 5300 MUz & = 4.57 5/m; & = 34.5, p = 1000 kg/m” . Medium paramelers used: [ = 5500 MHz: a=
4.74 Sfm, G= 34.2; p = 1000 kg/m’ , Medium parameters used: § = S600 MHz: @ =4 83 S/m: & = M.l:p=
1000 kg/m' , Medium parameters used: f = 5800 MHz: a = 5.05 S/im: & = 33.9; p= 1000 ky/m’

Phantom section: Flut Section

Measurement Standard: DASYS (IEEENEC/ANS] C63.19-2007)

DASYSI Conlipuration:

«  Probe: EX30V4 - SN3503; Convi(5.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.1%,
Calibrated. 28.12.2012, ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28, 12.2012, ConvI(4.81, 4.81, 4.81); Calibratad: 28,12.2012;

s Sensor-Surface: L4mm (Mechanical Surface Detection)

s Electromcs: DAES Sn601; Calibruted: 27.06.2012

»  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA; Seral: 1001
= DASYS2 52.8.5(1059), SEMCAD X 14.6.8(T028)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (3x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65,0648 Vin: Power Drift = 0,03 dB

Peak SAR (extrapoluted) = 3000 Wikg

SAR(] g) =508 W/kg: SAR(ID g) = 2.31 Wikg

Maximum vulue of SAR (measured) = 19.1 Wik

Dipole Calibration For Head 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 = 65,925 Vim; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 3009 Wikg

SAR(L ) =8.18 Wikg: SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measurcd) = 19.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1L4mm (8x8x7)/Cube 0: Measurcment gnd: dx=4mm, dy=4mm, de=1.4mm

Reference Value = 64,482 Vim;, Power Dnft = 0.06 dB

Peak SAR (extrrapolated) = 33.1 Wikg

SAR(L g) = 8.08 W/kg; SAR(10 g) = 2.29 W/kg

Maximum viloe of SAR (measured) = 195 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, disi=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, de=1 4mm

Reference Value = 66,2689 V/im; Power Drift = 0.04 dB

Peak SAR (extrupolated) = 34.0 Wikg

SAR(] g) =853 W/kg; SAR(10 g) = 243 Wikg

Maximum value of SAR (measurcd) = 20,8 Wike

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 = 61.769 Vim: Power Drift = 0,05 dB

Peak SAR (exirapolaed) = 33,1 Wikg

SAR(1 g) = 7.91 W/kg: SAR(10 g) = 2.25 W/kg

dB
— 0
—{-10.00
-20.00
-30.00
-40.00
50.00
0dB = 19.8 Wikg = 12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21.02.2013
Tesr Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3GHz; Type: DSGHZV2; Serinl: DSGHzVE - SN: 1107

Communication Sysiem: CW: Frequency: 32(0) MHz, Frequency: 3300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f= 3200 MHz; 0 = 3.36 5/m; & = 46.9; p = 1000 kg.l'm] . Medium parameters
used: = 5300 MHz: 5 = 5.48 S/m; &, = 46.7; p = 1000 kg/m® . Medium parameters used: f = 5500 MHz: a =
5.71 Sfm; £, = 46.3; p = 1000 kg/m' , Medium paramerers used: F= 5600 MHz: o= 583 8/m; c. =462 p=
1000 kg/m' , Medium parameters used: = 5800 MHz; o = 6.12 S/m; & = 45.9; p= 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS ([EEETEC/ANS] Ch3.19-2007)
BASY 52 Configuration:

=  Prabe: EX3DV4 - SN3503: ConvF(4.91, 491, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67,
4.67); Cabibruted: 28.12.2012, ConvFid4.43, 4.43, 4.43); Cahibrated: 28.12.2012, ConvF(4,22, 4.22,
4.22); Calibrated: 28.12.2012. ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012;

= Sensor-Surface: | .4mm (Mechanical Surface Derection)

+ Hlectromics: DAES Snbl]; Caltbrated: 270620012

s Phantem: Flat Planiom 5.0 (baek): Type: QDOOOPS0AA; Senal: 1002
« DASYS252.8.5(1059), SEMCAD X 14.6.8(7028)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MITlz/Zoom Scan,
dist=1.dmm (Bx8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, de=1.4mm

Reference Value = 39,005 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 29.7 Wikg

SAR(L g1 = 7.5 W/ke: SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 17.9 W/kg

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 = 59.257 Vin; Power Drift = -0.01 dB

Peak SAR (exrrapolared) = 31.3 Wike

SAR(I g) = 7.67 Wiky; SAR(10 g) = 2,15 Wikg

Maximum value of SAR (measured) = 15.6 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5500 MH/Zovm Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 59,157 Vin; Power Drift =-0.01 di

Peak SAR (extrapolated) = 34.1 Wikg

SAR(1 g) =7.92 Wikg; SAR(10 g) = 2.2 Wkg

Maximum value of SAKR (measured) = 19.4 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5600 M1lz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mmn, de=1.dmm

Reference Value = 39,204 Vim; Power Dafi = 0.00 dB

Peak SAR {extrapolated) = 36.5 W/kg

SAR(] g) = 8.18 Wikg: SAR(10 g) = 2.26 Wik

Maximum value of SAR (measured) = 20.4 Wikg

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

Reference Value = 55,755 Vim; Power Drifi = (000 dB

Peak SAR (extrapolated) = 35.2 Wikg

SAR(1 g) = 7.5 Wikg; SAR(10 g) = 2.07 Wikg

Maximom value of SAR (measured) = 19,1 Wikg

—-10.00

0dl =191 Wike = 12.8] dBW/kg
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Impedance Measurement Plot for Body TSL
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