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Additional Conversion Factors
for Dosimetric E-Field Probe

Type: |: ETIDVH
Serial Number: 1630

Place of Assessment: ZLurich

Date of Assessment: January 28, 2013
Probe Calibration Date: January 24, 2013

Schmid & Partner Engineering AG hercby certifies that conversion factaris) of this probe hove
been evaluated on the date indicated nbove. The assessment was performed using the FDTD
pumerical code SEMCAD of Schmid & Pariner Engineering AG.  Since the evaluation is
1_'4||||p|cd with measured conversion factors, it has to be recaleulated yearly, 1e., following the re-
calibration schedule of the probe. The uncertainty of the numerical assessment is based on the
extrapolation from measured value at 450, 900 MHz or at 1750 MHz.

G A
Assessed by: a
ET3DVA-SN: 1630 Page | of 2 January 282013
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Dosimetric E-Field Probe ETIDV6 - SN: 1630
Conversion factor (+ standard deviation)
150 £ 50 MHz ConvF BAT = 10% [ £,=523=5%
=076 =5%mhe'm
|{lvead tissue)
150 = 50 MHz ConvF B.75 £ 10% [ £,= 6192 5%
o = 0D £ 5% mho/m
{body tisse)
-Impnrllnl Note: =
|
|For numerically sssessed probe conversion factors, parameters Alpha and Deliain the
|VASY software must have the following entries: Alpha = 0 and Delta = 1.
|Please see also DASY Manual. =]
ET3DVE-SN:1630 Page 2 af 2 Janunary 28, 2013
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Calibration Laboratory of .
Schmid & Partner
Engineering AG
Toughsusstrasss 41, B004 Zisrich, Swittariend —
il
Accredibed by s Swiss Accreditation Serdce (SAS) Accreditation No.; SCS 108
Thie Ewiss Accreditatvon Service is one of the signaiories to the EA
Multilaternl Agresment for the recognition of calibration cortificaies
Cliant
This cabbrmtion certificate documents (he inscaabibty o national slandans. which reakze the physics! wits of messwraments (51)
The maasurements and the uncertsnies wif confidents probability s gven on ihe Solowing peges and are pan of e ceitficale.
Al caliaions hitve been conducisd in the dossd labormory iacilty. ameronmasnt lemperahas (22 £ 3)'C and humidity < T0%
Calibwanon Equpmant wssd [MATE cracal for calitason]
Starwiards [=] Cal Date (Cortficate No.| Scheculerd Calibration
Powsr maler 44198 GBAT2IIET4 5 Mt 12 (Mo 2 T-0NS0H) Apra3
P sermer EL8128 MY 4 1408087 20-Mar 12 (ho_ 21701508} Apr3
A ol A SM: SA084 [3c} 7M1 [N, 171531} AprA3
Ri o 30 dB Alteniaber SM: SEOBE (200} 7M1 (He. 29 7-01520) Apr-13
R e 30 B Ao S; 35129 (30b) aT-shar 17 (Ha. 217-01532) Apr13
Relersnce Probs E530V2 5N 313 28-Duc-13 (No. E53.3013_Dect2) Dec-13
| DAES SM: G601 P0-dun-12 (o, DAE4-S60_Jur12) Jun-13
Secondary Sandards i Chuscic Dt {in houie] Schaduied Chack
RF genécntor HP BE4EC LSS0 1700 4-Raig-30 (i housi check Apr-11) I houss check: Apr13
Wtwerk Anakyzer HP BTS3E | UBITI00SE5 180801 {in heousa chock Oct-13) b house checkc Cct-#3
Funeion
Calibariod by
Approved oy
Thits calibration cerificate ahall ol be reprodutsd soept in il withou wition spmovel of the labomiony,
Canificate Mer ET3-1630_Jan13 Page 1 of 11
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Multidateral Agresment for the necognition of calibration certificates

Glossary:

TEL

lissue simulating Bquid

NORMx,y.z sensitivity in free space

ComvF
DCP
CF

A B, C,

sansitivity in TSL / MORMCy.2
diode compression paint
crest factor (1/duty_cycle) of the RF signal
D meadulation dependent Enearization parameters

Polarization p  rotathon arownd probs axis
Polarization 5 & rotation around an axis that is in the pkane normal 1o probe axis (8 measurement center),

Lo, % =0 | pormal to probe axis

Calibration is Performed According to the Following Standards:

a}

B)

IEEE 51d 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremient
Techniques”, December 2003

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

Methods Applied and Interpretation of Parameters:

NORMy, v, z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell, | > 1800 MH=: R22 waveguide).
NORMx,y,z are only intermediate values, Le., the uncenainties of NORMzx,y.z does not affect the E”-field
uncertainty inside TSL (see below CanvF),

NORM{Nx, ¥,z = NORMx.y,z * frequency_response (ses Frequency Response Char). This Eneanzation is
implemented in DASY4 software versions later than 4.2 The uncerainty of the frequency response is included
In the stated uncartainty of ComeE,

DCPy,p.z: DCP are numerical inearization parameders assessed based on the data of power sweep with CW
signal {no uncerainty required), DCP does not depend on frequancy nor media.

PAR: PAR is the Peak 1o Averpge Ratio that is not calibrated but determined based on the signal
characteristics

Axy.z; Bxy.r; Gy Deyr VRxy.z A, 8. C, D are numerical inearization paramelers assessed based on
{he data of power sweep for specific modulation signal. The parameters do nat depend on frequency nor
media. VR is the maximum calbration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Paramaters: Assessed in flal phantom using E-field (or Temperature Transler
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on pewer
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. Thesa parametars ant
used in DASYS software to improve probe accuracy closs to the boundary. The sensitivity in TSL corresponds
ta NORMx .z * ComeE wheraby the uncerainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows esdending the validity from £ 50 MHz to £ 100
MHEz

Spherical {setropy (30 deviation from isofropy): in a fiekd of low gradients realized using a flal phantom
axposed by a palch anlenna

Sensor Offsot: The sensor offset comesponds to the offset of virtual measurement center from the probe tip
{on probe axis), Mo lolerance required,

Castilicate Mo ET3-1630_Jan13 Page 2 ol 11
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ETIOVE — SN1E30 January 24, 2013

Probe ET3DV6

SN:1630

Manufactured:  October 12, 2001
Calibrated: January 24, 2013

Calibrated for DASY/EASY Systems

{Mota: non-compatibla with DASY 2 system)

Certificale Mo: ET3-1630_tan13 Fage 3 al 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630
Basic Calibration Parameters
I ] “HBensor X Sensor ¥ ] Sensar £ Unc (k=2) |
| Norm (pViivim) - 7] 162 181 109 % |
| DCP {mvy" = ar.8 a7.2 98.6 |
Modulation Calibration Parameters .

o Communication System Mame A B [ o VR Unc"
g8 | dBviv | 98 | mv | (k=3
o oW x| o0 | oo [ 10 [ 000 | 1355 ] s53%
- ¥ | 00 0.0 1.0 | 1384
[z oo 00 10 | IEECES |
The reported uncerainly of measurement is staled 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%.
* Thi uncertantes of MamilY 2 do not affect the E™-Balt uncetainty ingide T5L (seo Pages 5 and 8)
* Mumerical inesrization parnmseter: uncenainty not regured
" Lincertnirdy s delermingd waing o max deviation fmm nest resgonss spplying recianguiar dairiution and b oxpressed for the squan of 1he
fimbl watlue
Cortificate Mo: ET3-18230_Jan13 Page 4 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630
Calibration Parameter Determined in Head Tissue Simulating Media

Relative Canductivity | Depth Unct.
| T{MHz)® | Permittivity" [8¢m) ConvFX | ConvFY | ComvFZ | Alpha | (mm) | [k=2] |
300 453 0.87 T.B3 T.83 T.53 032 1.68 +134 %
450 43.5 087 T.ar 747 T.37 024 241 +134 %
T50 4149 0.89 6.91 6.81 6.91 0.29 3.00 +12.0%
| 835 415 0.80 6.56 6.56 BEE | 029 | 300 | +120%

900 41.5 0.97 6.50 B.50 B.50 032 | 268 | :120%
1450 405 1.20 5.33 5.33 5.33 0,48 3.00 +120%
1750 4.1 1.37 547 547 547 0.58 268 £120% |
1600 A0.0 1.40 528 5.28 5.28 oo | 221 £12.0%
1850 40.0 1.40 5.08 5.06 5.06 0.80 2.00 +12.0%
2450 n2 1.80 458 4.58 i .50 0.80 184 +120%

 Froguancy valdity of & 100 MHz oy sppies for DASY v 4 and higher [se0 Page 2), slun & is rostricied to = 50 MHE. The unceriainty s the RSS

of the ComF uncerininty ol calibraton pgussncy snd the uncertainty for the indicabed frequency band

" anirsquencies below 3 Gz, the walidty of ssos parametens (¢ a0d o) con te e o2 10% 8 guid compersation formuld is appled o

miasured SAR valuns. Af frequencies abowe 3 GHz. the vakdity of Bxsus paamatans @ and o is restricied b0 ¢ 5% The uncertainty s the RSS of

e ComvF uncertainty Tor indicaled e 1 parmehem

Cartificale Mo: ET3-1630_Jan13 Page Sol 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630
Calibration Parameter Determined in Body Tissue Simulating Media
. Relative Conductivity Unct.
TMHz)® | Parmitivity" (5ém)" | ConvFX | ConwFY | ConwFZ | Alpha | (mm} | (k=2
300 58.2 0.82 T.58 7.58 758 | 027 203 +134 %
450 56,7 0.84 T.64 7.64 7.64 017 2.38 +134 %
750 55.5 0.06 B.44 .44 6.44 0.40 237 | =120%
| |
B35 55.2 097 B3z | 632 g3z | 084 | 207 | s120%
__ 1750 53.4 1.49 4.91 4.1 4.81 077 2.60 £ 12.0%
1900 53.3 1.52 4.73 | 473 473 | 080 2.30 £120%
2450 527 1.95 428 | 4 26 44 | 053 0.83 +120% |
© Fraquency validity of £ 100 MHE onfy apgies for DASY wi 4 and higher (See Pags 7)., oise £ & restriciod fo = 50 Mz, The uncenainty & e RS5
of the ComF uncerinty ot calibration fromasncy and ihe uncamminty for the indicated frequancy band
¥ AL frequencies below 3 GHE. the validity of lssus parameters. (¢ #nd o] con e e 1o 2 10% & quid compensation formuts is apesed o
mmasured SAR volues. Al Beguancies abows 3 (GH2, ihe vakdily of tasue pammestor [z and o & festnicisd 1o + 5% The uncortainty i ihe RS of
i ConvF uncertamiy for indicaing eps {ssue parametors
Centificate Mo ET3-1830_Jan13 Page & ol 11
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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)
Carificate Mo: ET3-1630_Jan13 Page 7 of 11
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Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22

Enor {dB]
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Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Corlificale No: ET3-1630_Jan13 Papa 8.of 11
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Dynamic Range f(SAR}ca4)
(TEM cell , f = 900 MHz)
1‘:. -4 -
é 104 .
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1
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g 0 e e e
uw
e t0s ETE B
SAR [mWlemd]
| L3
nat compantaled compenaaied
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cartificate Mo ET3-1830_Jan13 Page 2 af 11
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Conversion Factor Assessment
=835 MHz WGLS RS (H_con) = 1800 MHz WGLS RZ2 (H_comd)
13 i
1/ =
! [
mwi - :.
z :'.'-- %m; '
£ 0 £ |
4 1
o
" |
|
R ' s
Tos = - ;é iysua e - =tiar) = i
L) W = ..I_-I-‘_‘ - - - a L ] a2 .;,..
| 1) K ¥ £l 1.
Deviation from Isotropy in Liquid
Error (&, 3), f = 900 MHz
1.0
oa
0.8
04
% 02
E 0.0
032
04
0.8
08
=1.0
o
60
1]
-0 -08 06 <54 -02 00 02 04 O6 0B 1.0
Uncertainty of Spherical sotropy Assessment: £ 26% (k=2)
Canificain No; ET3-1630_Jan13 Page 10 of 11
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ETIDVE- SN 1630 Jmrwpary 24, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters

Sensor Arrangemin T Tng:.:lar
| Conneclor Angle () 1 <535
Mechanical Suriace Detection Mode o " enabled |
Dptical Surface Delection Mode - |  disabled |
“Probe Overall Length 337 mm
Probe Body Diamealer 10 mm
Tip Length | 10 mm
Tip Diameter 6.8 mm |
Probe Tip 1o Sensor X Calibration Point - 27 mm
Probe Tip 1o Sensor Y Calibeation Poin ' 2.7 mm
Probe Tip to Sensor Z Calibration Poirt 2.7 mm
Recommended Measurement Distance from Surface 4 mm
Cerificate No; ET3-1630_Jan13 Page 11 of 11
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Calibration Laboratory of Sehwalzorischer Kalibriardienst
Schmid & Partner Sarvice sulsas d'#slonnige

Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerfand Swiss Calibration Service
Accrodided by the Swiss Accreditalion Service (SAS5) Accreditation No.: SCS 108
The Swiss Accroditation Sarvice is ona of the signators Lo the EA
Multilateral Agreament for the recognition of calibration cortificales
ciem  HCT (Dymstec) Gortificats Mo: EX3-3863_Jul13

|CALIBRATION CERTIFICATE

Obgact EX3DV4 - SN:3863
Calibration procgdures) QA CAL-Q1 \ﬁ,mm ﬂﬂﬂ. I'.'.'IA EﬂL-EH 'M-; mm&am
Catbrabon dane: July 31, 2013
This calibration cerficabe documents The irnceabiity to national standards, which realize the phrysical units of measuements (31)
The measurements and he uncerisiniies with confidence probabilty s gren on the followang pages ard ane parl of the cerificale
All calbrations have boon conductsd in the ciosed laboratory faclity: ervironment lemperature (22 + 31°C and humidity < T0%

|

| Cafibvation Equspmant used (MATE criical for calibratian)
Primary Standards D Cal Datn (Cerifficats No ) | Schadules Calbration
Perwar meter E44 108 GR41Z9ZETE d-Apr-13 {Ne. 21701733 Apr-14
Powar senscr E44124 MY 41488087 Od-Apr-13 (Mo, 217-01733} Apr-14
FRafgrance 3 dB Attenuabsr SN: 55054 [3¢) d-Agr-13 (Ma. 217-01737) Apr-1d4
Raference 20 &8 Anemsaior SM; SE2TT [20x) Dd-Apr-13 (Mo 217-01735) Apr-14
Relarsnce 30 68 Atenisio SN: 55129 [300) O4Apr-13 (Mo, Z17-01738) Apr-14
Felerenca Probe ES30V2 SN: 3013 28-Doc-12 (Mo, ES3-3013_Dectd) Dec-13
DAES SM: 680 31-Jar-13 (Mo, DAE4-660_Jan13) | dan-14
Secondary Standards [+] Check Dt (in housa) Scheduled Check
RF genetaios HF B5480 LISIE40U01T00 &-A0-58 (in house chack Ape-13) In house chack: Apt-15
Matwerk Aralyzor HP BT53E US3ITI005E5 1B-0et-01 {in howuse check Ocl-12] 'f”f"““ =he¢!.h Oct-13

Hame Fumimn
Calibenied by ‘Casudio Lauble Labormiory Technician /
Aporrend by, Katin Pekavic Tochrs Marager m
Isswed: July 31, 213

This caliration cerificate shall nol be reproduced axcepl in full withowt witien saproval of he labonaony,

Carfificate Mo: EX3-3863_Jul13 Page 1 of 11
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Calibration Laboratory of Py Schwelzsrischiar Mallbriardianst
Schmid & Pariner i Sarvice sulsss d'étalonnage

Engineering AG —— Servizio svizzero di @ratura
Zeughausstrasss 43, 8004 Turich, Switsariand i,;,‘f'..-"-\‘\ky} Swiss Calitration Sorvics
ik
Accrodited by the Swiss Accrediation Sendce [SAS) Ascreditation No.: SCS 108
Tho Swiss Accroditation Service is one of the signatories 1o the EA
Muitilateral Agreemant for the recognition of calibration cerificates
Glossary:
TSL tissue simulating liquid
NORMg,y.2 sensiivity in free space
ConvF sansilivity in TSL / NORMx v,z
DCP dipde comprassion point
CF crest factor (1/duty_cycle) of the RF signal
A B CD modulation dependent linearization paramelers
Polarization ¢ 1 rotation around probe axis
Polarizaticn & % rotation around an axis that is in the plane normal to probe axis (al measurement center),

i.e.. 8 =0 is normal o probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, *|EEE Recommanded Practice for Determining the Peak Spatial-Averaged Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Davices: Measuremant
Techniques™, December 2003

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

Methods Applied and Interpretation of Parameters:
s NORM:y.z Assessed for E-field polarization & = 0 (f < B00 MHz in TEM-cell; f = 1800 MHz: R22 wavequide).
MORM.y.z are only intermediate values, i.e., the uncertainties of NORMx.y.z does not affect the E”-field
uncertainty inside TSL (see below ConvF).

o NORM{xyz = NORMyy.z * frequency,_response (see Frequency Response Chart). This finearization is
implementad in DASY4 software varsions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ComeF.

« DCPxy.z DCP are numencal lingarization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor edia

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

e Axyz Boyr Cxy.z Dxyz VRsy.z A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do nol depend on frequency nar
media. VA is the maximum calibration range expressed in RMS voltage across the diode.

« ComvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temparature Transfer
Standard for f < 800 MHz) and Inside waveguide using analytical field distributions based on power
measurements for > 800 MHz. The same selups are used far assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are ghven. These parametess ang
used in DASY4 software to improve probe accuracy closa to the boundary. The sensitivity in TSL comesponds
to NORMb.y.z * ConvF whereby the uncertainty comespands to that given for CanvF, A frequency dependent
ConvF s used in DASY version 4.4 and higher which allows exiending the validity from £ 50 MHz to £ 100
MHz

« Spherical isolropy (30 deviation from isolropy): in a field of law gradients realized using a fiat phaniom
axposed by a patch antenna

«  Sonsor Offset The sensor offset comesponds to the offset of virual measurement center from the probe tip
{on probe axis). No lolerance required,
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Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: July 31, 2013

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systemt)
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EX3DWV4- SN:3B63 duly 31, 2013

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z | Unc (k=2] |
Norm (uviivimi') 036 035 0.45 | £10.7%
DCP (mv)” 105.0 1022 87.9 [

Modulation Calibration Parameters

D [ Communication Systerm Name A B | [ D VR Une
| dB | dBviv dB my (k=2)
0 = | % 0.0 [ 1.0 000 | 1348 | 27 %
BE 0.0 0.0 1.0 B 134.1
| 2 00 0o | 10 152 6

The reported uncerainty of measurement is staled 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 uncertainties of MormX,¥,Z do not affect the E'-field uncertainty inside TSL (see Pages 5 and 6]

¥ jumerical linsarizagon parameter, uncerainty nol reguihed

¥ Uincertaingy ia detemined using the max. dewation from linear responss Bpplying reciangular distribution and is explessed for (he squans of tha
faid walug
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth Unet.
f(MHz)® | Permitivity” | (Sim)" | ComvFX | ConvFY | ConvFZ | Alpha | (mm) | (k=2) |
750 419 .89 87F | a7 9.77 | 0.30 0.98 +120%
835 41.5 0.80 0.46 0.46 0,46 0.48 0.74 +120%
200 415 0.47 9.29 829 8.29 0.18 1.31 +120%
1450 40.5 1.20 ’ B.40 £.40 B.40 0.18 1.21 +120%
1750 40.1 1.37 8.10 8.10 8.10 043 0.74 £120%
1800 40.0 1.40 7.86 7.88 7.86 0.45 0.75 £120 %
1650 40.0 1.40 7.70 7.70 7.70 0.38 0.80 £120%
2450 39.2 1.80 7.08 7.08 7.08 0.38 0.80 +12.0%
2600 390 1.96 6.82 6.82 B.82 0.25 113 | =12.0%
5200 36.0 4.66 511 5.11 5.11 . 0.33 1.80 +13.1%
5300 358 4.78 4.83 4,83 4.83 0.37 1.80 +131 %
5500 356 4.98 4.8 481 4.81 0.37 180 | #131% |
5600 35.5 5.07 4.44 4.44 4.44 0.44 1.80 +13.1%
5800 35.3 527 4,70 4.70 470 0.40 1.80 +13.1%

£ Frequency valicty of + 100 MHz only applies for DASY wi.4 and highar (soe Page 27, else 8 is restricied bo = 50 MHz. Thi urcerainty is the RES
of fho ConvF uncertainty al calibration frequency and the uncerainky for the indcsied frequency band,
'Mquunmb-a-lmr:GH:_:h-uumtyulm.w.-pmnmnmrrlnclnimburﬁmﬂuﬂ%ﬂhwdmﬂmmlvanqmln
measired SAR values. At froguoncies abave 3 GHE. the valdity of lissue parameters (c and o) is reatniced o = 5%, The uncorainty is the RSS of
thir CanvF uncertainty for indcated targed lissus porameders

Cerificale No: EX3-3863_Jul13 Page 5 af 11
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 103 of 150

HCTA1311FS03-02 TEL: +82 31645 6300 FAX: +82 31 645 6401



HCT OO LT

FCCID: ZNFD955 Issue Date: Dec. 09, 2013

EX3DVi- BN:3863 July 31, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © P-:n:utranul-:;y' m{‘?mc;w ConvF X | ConwFY | ConwFZ | Alpha ?::-.:? lf::r:;t::
750 55.5 0.96 8.57 9.57 857 018 1.54 £120%
B35 552 0.ar 9.59 9.59 9.59 0.24 0.9 +12.0 %
1750 53.4 1.459 7.84 7.84 7.84 0.27 0.99 £12.0 %
1900 53.3 1.52 7.48 7.49 7.49 0.27 1.02 :12.0%

2450 52.7 1.95 7.04 7.04 7.04 0.77 0.58 +12.0%
2800 525 216 6.78 .79 6.79 0.80 0.50 +12.0%
5200 49.0 5.30 4.49 4.49 4.49 0,38 1.90 +13.1 %
5300 48.9 | 542 4.14 414 | 414 | 048 | 190 +13.1%

| 5500 48.6 | 585 3g1 | 381 | 3o 0.51 | 1.80 l $131% |
5600 48.5 57r | 350 3.60 3.60 0.58 190 | +1314% |
5800 48.2 B.00 3.95 3.85 3.95 0.53 1.80 ] +13.1%

:Fm-,-\-amlwnl £ 100 Mz only applies for DASY wi 4 and fagher (see Fuez:,mqurmrqu 1o = 50 Mz The uncartainty is ihe R55
ol the ComF unsermnty al calibralion Feguency and the uncerainty for the indicated Irequency band

" Al frecusncies below 3 GHE. tha validity of tissue paramebers (£ and «) can be mized bo & 10% I Squid compensation formula is appled o
mansured SAR values, Al frequencies above 3 GHz. the validity of issue parametens (¢ and o) i restricled 1o = 5% The uncertuinty is the RSS of
the CorvF uncartainty for indicatod targel lissue paramolers

Cerificatn No: EX3-3863_Jul13 Page 6 of 11
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 104 of 150

HCTA1311FS03-02 TEL: +82 31645 6300 FAX: +82 31 645 6401



CT

HCT OO LT
FCC ID: ZNFD955 Issue Date: Dec. 09, 2013
EX30V4- SN:3863 July 31, 2013
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 (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
2 * L - ¥
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2
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EX30Vid- SN:3863

July 31, 2013
Dynamic Range f(SAR}qa4)
(TEM cell , f =900 MHz)
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Uncertainty of Linearity Assessmaent: £ 0.6% (k=2)
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EX3DVd- SN:3863 July 31, 2013

Conversion Factor Assessment

1= B35 MHz WGLS R (H_comF) 1= 1800 MHz.WGLS R22 (H_comf)

]
o il=n
4 ¥ ¥ L
o P PR e

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

abian

40 08 085 04 02 00 02 04 05 08 1.0
Uncertainty of Spherical Isotropy Assessmaent: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

[ Sansor Arrangement Triangular

| Eannactor Angle () 735

[Mechanical Surface Detection Mode [ enabied |
Optical Surface Detection Mode disabbad

“Probe Overall Lenélh 337 mm

| Probe Body Diameter 10 mm
Tip Length 9 mm |
Tip Diameater 25mm |
Probe Tip to Sensar ¥ Calibration Paint 1 mm
Probe Tip lo Sensor ¥ Callbration Point 1mm
Probe Tip to Sensor £ Calibration Point 1 mm
Recommaended Measurement Distance from Surface 2 mm
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[CALIBRATION CERTIFICATE

Otyjsct

Calibration progedureds)

Calibrabon dalb;

DB35V2 - SN: 441

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

April 25, 2013

Catration Equipmant used (MATE crilical for casbiration]

Thes calibration certificale documents 1he iracanbilily 1o national sinndards, which realize the physical urits of moasuremants (SIk
The measwremants and the uncerainiies with conlidence probability are ghen on the lollowing pages and are padt of The cenilicate.
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Primary Siandands | on Cal Date (Contdicala Mo.) Scheduled Casbration
Power mater EPM-4424 GEIT4807T04 Of-Nowv-12 (Na, 217-01640) Ocs-13

| Powar sensor HP B481A US3raeaTed O =Mow=12 (Mo, 217-01640) Oct-13

| Raterencs 20 o8 Atleruaior SN: 5088 (20K) 04-Apr-13 (Mo, 217-01736) Apr-14
Typa-N mesmatch combination SN; 5047 3 / 06327 D4-Apr-13 (Mo, 247-01739) Apr-14
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, B00S Zurich, Switzeriand

Schweizerischor Kallbrierdiensl
Servico suisse d'élalonnage
Sorvizio svizzers di thratura
Swiss Callbration Service

Accraditod by thi Swiss Accreditation Senace [SAS) Accraditation No.: SCS 108
The Swiss Accreditalion Service is one of the signatories to the EA
Mubtilaternl Agreement for the recognition of calibration centificates

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 1528-2003, “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 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 GHzJ",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic 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 Decumentation:
d) DASY4/S 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 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.

» 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 85%.
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Measurement Conditions
DASY system configuration. as far as mol given on page 1.
DASY Version DASYS V52 8.6
Extrapolation Advanced Extrapolation
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 lollowing parameters and calculations were applisd
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.90 mho/m
Measured Head TSL parameters (220=02)"C 40.8+6% 0.84 mho/m £ 6 %
Head TSL temperature change during test < 0.5°C —_— e
SAR result with Head TSL
SAR averaged over 1em” (1 g) of Head TSL Condition
SAR measured 250 mW input powar 2.51 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.68 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL candition
SAA measured 250 mW input power 1.62 Wikg
SAR lor nominal Head TSL parametars nomakized fo 1W 6.30 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL paramaters 220°C 552 0.97 mhaim
Measured Body TSL parameters {(220=02)°C 540+6% 1.01 mhoim = 6 %
Body TSL temperature change during test <05°C s -se
SAR result with Body TSL
SAR averaged over 1cm’ (1 g) of Body TSL Condition
S5AR measurad 250 mW inpul power 251 Whg
SAA lor nominal Body TSL paramelars nomalized 1o TW 9.69 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW Input power 1.64 Wikg
SAR for neminal Body TSL paramelars normalized o 1 6.38 Wikg + 16.5 % (k=2)
Certificate No: DBISV2-441_Apr13 Page 3ol 8
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Appendix
Antenna Parameters with Head TSL

Impedancea, transformed to feed point 5200-1.641
Raturn Loss -31.9dB

Antenna Parameters with Body TSL

Impadance, transfarmed fo feed point 47.041-4.6 j

Reaturn Loss =249 dB

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.372ns

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

The dipote is made of standard semirigid coaxial cable. The center conductar of the feading line is directly connected to the
second amm of the dipele. The antenna is tharafore short-circulted 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 1o the position as explained in the
‘Measuramaent Condiions® paragraph. The SAR data are not affected by this change. The overall dipale length is still
accarding o the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 09, 2001
Certificate Mo: DB3SV2-441_Apri3 Page 4ot B
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DASYS Validation Report for Head TSL
Date: 25,04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DS3SV2 - SN: 441
Communication System: UID 0 - CW - Frequency: 835 MHz ,
Medium parsmeters used: =835 MHz; o =0.94 S/m; g = 40.8; p = 1000 kg/m’

Phamom section: Flal Section
Measurement Standard: DASYS (IEEEMEC/ANSI C63.19-2007)

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn909; Calibraved: 11.09.2012
« Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001

« DASYS252.8.6(1115); SEMCAD X 14.69(7117)

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

Reference Value = 57.617 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,84 W/kg

SAR(I g) = 2.51 Wikg; SAR(10 g) = 1.62 Wikg

Maximum value of SAR (measured) = 2.94 Wikg

2%
L8
BET
L)

-10.%%

0dB =294 W/kg =4.68 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 24.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DEISV2 - SN: 441

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

Medium parameters used; = 835 MHz: o = 101 $/m; & = 54; p = 1000 kg/m”
Phantom section: Flal Section

Measurement Standard: DASYS (IEEENECSANS] CA3.19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.04, 6.04, 6.04); Calibrated: 28.12.2012;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn909; Calibrated: 11.09.2012
«  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

« DASYS2 52.8.6(1115) SEMCAD X 14.6.9(7117)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7Tx7x7)/Cube 0:
Measurement grid: dx=53mm, dy=5mm, dz=5mm

Reference Value = 55.722 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.72 Wikg

SAR(I g =2.51 W/kg: SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 2.93 Wikg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizzoro di taratura
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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) |EEE 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 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) Federal Communications Commission Office of Engineering & Technolegy (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic 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:
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 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 orignted
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the fiquid 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 Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

s 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 resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measuremeant
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 syslem configuration, as far as nol given on page 1.
DASY Version DASYS vE2.87
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations ware applied.

Temperature Permittivity Conductivity
Haminal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0x02)*C 389:26% 1.36 mha/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 m\W inpul power 9.91 Wikg
SAR for nominal Head TSL parameters nommakized to 1W 40.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured 250 mW input power 521 Wikg
SAR for nominal Head TSL parametars narmalized to 1W 21.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caloculations wers applied.
Temperature Parmittivity Conductivity
Hominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+02)"C 53426% 149 mho/m = & %
Body TSL temperature change during test <05°C e e
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Candition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL parameters normalized to TW 40,5 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.34 Wik
SAR lor nominal Body TSL parameters nommalized to 1W 21.5 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to leed point 5110+ 530
Retum Loss -255d8

Antenna Parameters with Body TSL

Impedance, transformed o leed point 4680 +540

Retumn Loss -23.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) ' 1.183 ns

Aftar bong term use with 100W radiated power, only a slight warming of the dipole near the leedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connacted to the
second arm of the dipole. The anfenna is theralore shor-circulted for DC-signals, On soma 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 affected by this change. Tha overall dipoke length s stll
according to the Standard.

Mo excessivia lorce must be appled 1o the dipole arms, because they might bend or the soldered connactions naar the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
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DASYS Validation Report for Head TSL
Date: 29.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2Z - SN: 54032
Communication System: UID 0 - CW; Frequency: 1900 MHz :
Medium parameters used: £ = 1900 MHz: o = 1.36 5/m; g = 38.9; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard; DASY S (IEEEAEC/ANSI Co3,19-2007)

DASY3S2 Configuration:
« Probe: ES3IDV3 - SN3205; ConvFi4.98, 4.98, 4.98); Calibrated: 25.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 96.191 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 17.9 Wikg

SARI1 g) = 9.91 Wikp; SAR(10 g) = 5.21 Wikg

Maximum vilue of SAR (measured) = 12.3 Wikg

di
o

<1440

-10.00

0dB =123 W/kz = 10.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 29.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

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

Medium parameters used: f = 1900 MHz; o = 1.49 S/m; & = 53.4; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/EC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - 5N3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA,; Serial: 1002

« DASYS25287(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 96.191 ¥/m; Power Drifi = (0L01 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(I g) = 10 Wikg; SAR(10 g) = 534 Wikeg

Maximum value of SAR (measured) = 12.6 W/kg
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0dB=12.6W/kz = 11.00 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
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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:

* 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 freguency 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
paraliel 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.

= FElectrical Delay: One-way delay between the SMA connector and the antenna feed poinl.
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
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 895%.
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Measurement Conditions
DASY system configuration. as far as not on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Maodutar Fla Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz =5mm
Frequency 2450 MHz =1 MHz
Head TSL parameters
The loliowing parameters and calculations were applied,
Temperature Permittivity Canductivity
Noeminal Head TSL parameters 20C 392 1.80 mho'm
Measured Head TSL parameters (22.0=02)"C ITBz8% 1.80 mhoim = 6 %
Head TSL temperature change during test =0.5"C - —_
SAR result with Head TSL
SAR averaged ovar 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW Inpul power 13.3 Wikg
SAR for nominal Head TSL paramatars normalized o 1W 52.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW Inpul power 6.18 Wikg
SAA for nominal Head TSL parameters normalized to 1W 24.8 Wikg = 18.5 % (k=2}
Body TSL parameters
The following parametars and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°"C 52.7 1.85 mho'm
Measured Body TSL parameters (220202 "C 50E£8% 2.03 mha'm = 6 %
Body TSL temperature change during test <0.5"C s aan
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
S5AR measured 250 mW Enpul powaer 13.0 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL eondition
SAR measured 250 mW inpat pawar 6.01 Wikg
SAR for nominal Body TSL paramaters nesmalized 1o 1W 23.6 Wikg = 16.5 % [k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, ransfomad 1o teod point 5390+ 420
Hatum Loss -25.1dB

Antenna Parameters with Body TSL

Impedance, transiommed o feed point 5000+55i0
Ratum Loss -252dB

General Antenna Parameters and Design

] Elacirical Delay (one direction) 1.158 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the leedpoint can be measuned

The dipole is made of standard semirigid comdal cable. The center conductor of the leeding line s directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added o the dipola arms in crder to improve maiching when loaded according to the position as explained in the
"Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length ks still
acconding to the Standard

No excessive lorce must be applisd 1o the dipole arms, because they might bend or the scldared connactions near the
feedpoint may be damaged

Additional EUT Data

Manudactured by SPEAG
Manufactured on Decernbar 01, 2003
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FCCID: ZNFD955 Issue Date: Dec. 09, 2013

DASYS Validation Report for Head TSL

Date: 22.08.2013
Test Lubomtory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium parameters used: = 2450 MHz:; o= 1.8 5/fm; & = 37.8; p = 1000 ln'.g,-'ln'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NECIANST C63.19-2007)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4.52); Calibrated: 28.12.2012:
« Sensor-Surface: 3mm (Mechaneal Surface Detection)
+ Electronics: DAE4 Sno01; Calibrated: 25.04.2013
+  Phantom: Flat Phantom 5.0 (front); Type: QDROOOPS0AA; Serial: 100]

» DASYS52528.7(1137): SEMCAD X 14.6.10(7164)

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

Reference Value = 1004 V/m; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 27.8 Wike

SAR(1 g} = 13.3 Wikg: SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) = 16.9 Wikg

-
8
e
a4
1a4n
1am
2408
0dB =169 Wikg= 1228 dBW/kz
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.08.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Seriul: D2450V2 - SN: 743

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

Medium parameters used: = 2450 MHi; o = 2.03 5/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flutl Seetion

Measurement Standard: DASYS (TEEETEC/ANSI C63.19-2007)

DASY 32 Configuration:
» Probe: ES3DV3 - SN3205; ConvFi4.42, 4.42, 4.42); Calibrated: 28.12.2012:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sa601: Calibrated: 25.04.2013
+  Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA: Serial: 1002

« DASYS2528.7(113Tk SEMCAD X 14.6.10(7164)

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

Reference Value = 93,835 Vim; Power Drift = 0.06 4B

Peak SAR (extrupolated) = 27.3 Wikg

SAR(D g) = 13 Wikg; SAR(10 g) = 6.01 Wike

Maximum value of SAR (measured) = 16.8 Wike

dB

I 0
-5.00

-10.00
-15.00
-20.00
-25.00
0dB =168 Wikg=12.25 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laberatory of Schwalzarincher Kalibriardienst
Schmid & Partner Sorvice suisse détalonnage
Engineering AG Servizio svizzero di taratura
Zpughaussirasss 43, 8004 Zurich, Switzeriand Swiss Calibratlon Service
Accredited by (he Swiss Accreditation Sendcs [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cortificates
Client HCT (Dymstec) Cartitieats No: DSGHZV2-1107_Feb13
=
Citypact DsGHzV2 - SN: 1107
Calitwation procedue(s) QA CAL-Z2.v2
Calibration procedure for dipole validation kits between 3-6 GHz
Caiibrafion dnte; February 21, 2013
This calitration corificale documonts the trmcoabdity to nalonal standards, which reakze the physical units ol massxements S
The miasasuraements and (e unceainties with confidence probabdity are given on tha following pages and are part of the ceificate
All calibrations have boan conducted in the closed lbomiory tncity: svironmant iempamture (22 = 3)°C and humidity « 70%
Calibiration Equigment used (METE ctical for calibratan)
Primary Standards | D # Cal Dabe (Carificate Mo.) Seheduled Cakbeallon
Powar mater EPM-4428 GEITARITOA D-Mow-12 (No. 217-01640) Dict-13
Poamir sansar HIP B4 A USAT202TE3 0 -Now-12 (No, 21T-01840) Oet-13
Aelerence: 20 dB Allenuaion SN 5058 (206) 27-Mar-12 (o, 217-01530) Apr-13
Typa-H mismaich combnation SN 5047 .3 7 08327 27-Mar-12 (Mo, 21701523 Apr-13
Ralarsncg Probe EXI0VE | SM: 3503 28-Dec-12 (Mo, EX3-3503_Decl2) Dec-13
DAEA | SN: &N 2T-Jun-12 (Mo, DAE4-601 _Juni2j Jun-13
Secondary Standards |iow Chieck Dato (in howto] Schadulod Chack
Power sanscr HP BA81A | myaromEeanT 18-00f-02 (in house check Oet-11) In housa check: Oct-13
RF genaraior AES SMT-06 100005 - Aung-00 (in howse check Oct-11) In house check: Oct-13
Hetwork Analyzer HP 8753E US3TIONGEE 54206 18:-Oct-01 fin housn check Oci-12) Irt howse check: Dct-13
Name Function Signadure
Calbrated by Lefl Klysnar Laboratory Technlclan %;4 7;
= —
Approved by Kalja Pokovic Tochrical Manspsr M @ i
ssund: Fatwuary 21, 2013
This calibration corfiicaie shall nod ba reproduced excep! in full without writlon appiceal ol the laborakony
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Calibration Laboratory of

! g Schweizerischer Kalibrigrdienst
Sﬂhm!d & F:’Ell'tl'lﬂl c Service suisse d'étalonnage
Engineering AG Servizio svizzers di taratura
Zoughausatrasss 43, B004 Zurich, Switreriand S  Swiss Calibration Service
Accrodiind by the Swiss Accreditation Servica [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilntersl Agreemant for the recognition of calibration certificales

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) |EC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) Federal Communications Commission Office of Engineering & Technaology (FCC OET],
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic 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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measuremeni Conditions: Further details are available from the Validation Reponrt 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 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 fransformed 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.
No uncertainty required.

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

« 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 95%.

Cantificata Mo: D3GHZV2-1107_Feb13 Page2of 16
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Measurement Conditions
DASY system configuration, as lar as not given on page 1
DASY Version DASYS V52B5
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Report No.

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 {Z direction)

Frequency

5200 MHz =1 MHz
5300 MHz + 1 MHz
5500 MHz = 1 MHz
5800 MHz = 1 MHz
S800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The lollowing parametars and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 380 4,66 mho/m
Measured Head TSL parameters (220 02)"C T 26% 4.47 mho/m + 6 %
Head TSL temperature change during test <0.5°C — —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power B.08 Wikg

SAR for nominal Head TSL paramaters

nosmakized to 1W

80.1 Wikg = 19.9 % (k=2)

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

condition

SAA maasured

100 mW imput power

2.31 Wikg

SAR lor nominal Head TSL parameiers

normalized to 1W

22.8 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
Tha following paramefers and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 2207 35.9 4.76 mha/m

Measured Head TSL parameters (220+02)"C 3M5:6% 4.57 mho/m + 8 %

Head TSL temperature change during test <0.5°C e e
SAR result with Head TSL at 5300 MHz

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

Report No.

HCTA1311FS03-02

SAR measured

100 mW input power

8.18 Wikg

SAR for nominal Head TSL paramaters

normalizad 1o 1W

#1.0 W/ kg = 19.9 % (k=2)

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

SAR measured 100 mW inpul powar 2.356 Wikg

SAR for nominal Head TSL parameaters nomalized to 1W 233 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 356 4,96 mho/m

Measured Head TSL parameters (22.0+02)"C M2+E% 4.74 mho/m = 6 %

Head TSL temperature change during test <05°C [ o
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condition

SAR measured 100 mW input power B.08 Wikg

SAR for nominal Head TSL paramaters normalizad to 1W B0.0 Wikg = 19.9 % (k=2)

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

SaR measured

100 mW inpul power

2.29 Wikg

SAR lor nominal Head TSL parameiers

normalized to 1W

22.6 Wikg = 19.5 % (k=2

Cerificate Mo: DSGHZIVZ-1107_Fob13

Page 4 of 16

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811
TEL: +82 31 645 6300

138 of 150

FAX: +82 31 645 6401



HCT OO LT

FCC ID: ZNFD955 Issue Date: Dec. 09, 2013
Head TSL parameters at 5600 MHz
The following parameters and calculations wene applied.
Temperature Parmittivity Conductivity

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

Measured Head TSL parameters (220:02)"C HI1z6% 4 B3 mho/m 26 %

Head TSL temperature change during test =05°C — e
SAR result with Head TSL at 5600 MHz

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

SAR measured

100 mW input power

853 Wikg

SAR for nominal Head TSL paramaters

nommalized o 1W

84.4 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.43 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

24.0 Wikg = 19.5 % (k=2}

Head TSL parameters at 5800 MHz
The following parameters and calculations wane applied

Temperature Permittivity Conductivity

Hominal Head T5L parameters 20C 353 5.27 mho/m

Measured Head TSL parameters (22.0=02)"C F8 6% 5.05 mho/m = 6 %

Head TSL temperature change during test =0.5°C - -
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 7.91 Wikg

SAR for nominal Head TSL parameters normalized to 1W T8.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW inpul power 2.25 Wikg

SAH for nominal Head TSL parameters normalized o 1W 22,2 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The lellowing parameters and calculations were applied,
Temperature Permittivity Conductivity
MNoeminal Body TSL parameters 220°C 48.0 5.30 mhafm
Measured Body TSL parameters [220=02)"C 469+ 6% 5.36 mha'/m = 8 %
Body TSL temperature change during test <=0.5°C — s
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition

100 mW |nput power 210 Wikg
SAR lor nominal Bady TSL paramaters normalized to 1W 20.8 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
Thee followang parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20"C 483 5.42 mho/m
Measured Body TSL parameters {22.0=0.2) "C A5.T = 6% 5.48 mhoim + 6 %
Body TSL temperature change during test <0.5°C —es e
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 767 Wikg
SAR for nominal Body TSL parametars normalized to 1W T6.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Bady TSL condition
SAA measured 100 mW input power 215 Wikg
SAR for nominal Bady TSL paramalens normalized to 1W 21.3 Wikg = 19.5 % (k=2)

SAR measured

100 MW input power

7.50 Wikg

SAR for nominal Body TSL paramaters

normalized o 1W

74.3 Wikg 18,9 % (k=2)

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

condition

SAR measured
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Body TSL parameters at 5500 MHz
The lollowing parametirs and calculations were applied,
Temperature Parmittivity Conductivity

MNeminal Body TSL parameters 220°C 4B.6 5.65 mho/m

Measured Body TSL paramelers (22.0 20.2) "C 463 26% 571 mha/m =8 %

Body TSL temperature change during test <05 —_—
SAR result with Body TSL at 5500 MHz

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

SAR measurad

100 mW Input power

7.92 Wikg

SAR for nominal Body TSL paramaters

normalized o TW

78.4 Wikg £ 19.9 % (k=2)

SAR averaged over 10 em”® (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.20 Wikg

SAR for nominal Body TSL paramaters

normalized o TW

21.7 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were apphed.

Temperature Permittivity Conductivity
Nominal Body TSL parameters z20°C 485 5.77 mho/m
Measured Body TSL parameters {(22.0=0.2)"C 482+ 6% 5.83 mho/m £ 6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Caondithon
SAR measured 100 mW input power 818 W/ikg

SAR for nominal Body TSL parameters

normalized to 1W

81.0 Wkg = 19.9 % (k=2)

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

condition

S5AR measured

100 mW input power

2.26 Wikg

SAR for nominal Body TSL parameters

nomalized o 1W

22.3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The lollowing parametars and calculations ware applied,
Temperature Permittivity Conductivity

MNominal Body TSL parameters 220"°C 48.2 .00 mhafm
Measured Body TSL parameters (220+02)"C 459 26% 6.12 mha/m =+ 8 %
Body TSL temperature change during test <0.5%C — -

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 ¢m® (1 g) of Body TSL Condition
SAA measured 100 mW input power 7.50 Wikg
SAR for nominal Body TSL parameters normalized o 1W 74.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 100 mW input powear 2.07 Wikg
SAR for nominal Body TSL parameters normalized o TW 20.4 Wikg = 18.5 % (k=2}

Cadificale No: D5GHzV2-1107_Feb13 Page 8 of 16
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transformed to leed point 48.70-9.7 2
Return Loss - 20.1 dB
Antenna Parameters with Head TSL at 5300 MHz
Impedance, transformed to feed polnt 50.10-670
Return Loss -235dB
Antenna Parameters with Head TSL at 5500 MHz
Impadance, transformed o feed paint 5150-58[0Q
Retum Loss - 24,6 dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed to leed point B3BN-50[0
Returm Loss - 24.4 dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to leed paint 558102 - 6.1 [0
Retum Loss -22.0dB
Antenna Parameters with Body TSL at 5200 MHz
Impedancea, transformed 1o leed point 4881 -9.4 )
Ratum Loss -204dB
Antenna Parameters with Body TSL at 5300 MHz
Impedance, iransformed to feed point 50660 - 7.1
Raturn Loss -23.0d8
Antenna Parameters with Body TSL at 5500 MHz
Impedance, transformed to fead point 51.80-59j0
Retum Loss - 24,4 dB
Conificate Mo: D3GHZV2-1107_Feb13 Page 2 of 16
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 1o feed point 554 0-4TH
Retum Loss -23.3dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed 1o leed point 56.B80-51[0
Retum Loss - 22.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.195ns _|

After long term use with 100W radiated power, onty a slight warming of the dipole near the feedpaint can be measurad.

The dipode is made of standard semirigid coaxial cable. The center conductor of the feeding line is direetly connected 1o the
second armm of the dipole. The antenna is therelore sho-circuited for DC-signals. On some of the dipoles, small end caps
are added fo the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole lengih is stil)
according to the Standard

Mo axcassive force must be applied to the dipale arms, because they might bend or the soldered connactions near tha
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 20.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: CW; Frequency: 3200 MHz, Frequency: 5300 MHz, Frequency: 5300 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; 0=4.47 S/m; & = 34.7; p = 1000 kg/m" , Medium parameters
used: f=5300 MHz; o =457 8/m; g, =34.5; p = 1000 kg.l'm‘ . Medium parameters used: = 5500 MHz; o =
4.74 Sim; £ = 34.2; p= 1000 kg/m’ , Medium parameters used: = 5600 MHz; o = 4.83 S/m; &, = 34.1: p =
1000 l'.g.l'm" » Medium parameters used: = 5800 MHz; o = 5.05 $/m; 5, = 33.9; p= 1000 kg/m"

Phantom section: Flut Section

Measurement Standard: DASYS (IEEEIEC/ANSI C63.19-2007)

DASY 52 Configuration:

s  Probe: EX3DV4 - SN3503; ConvFi(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, ConvF(4.81, 4.81, 4.81}; Calibrated: 28.12.2012;

= Sensor-Surface: L4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 27.06,2012

«  Phantom: Flat Phantom 5.0 (front); Type: QDODOP30AA; Sertal; 1001
« DASYS2 52.8.5(1059); SEMCAD X 14.6.8(7028)

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 = 65.648 V/im; Power Drilt = 0,03 dB

Peak SAR (extrmpolated) = 30.0 Wikg

SAR(1 g) = 8.08 W/kg: SAR(10 g) = 2.31 Wikg

Maximum value of SAR (measured) = 19.1 W/kg

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) = 30.9 Wikg

SAR(1 g) = 8.18 W/kg; SAR(10 g) = 2.36 Wikg

Maximum value of SAR (measured) = 19.4 Wikg

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

Reference Value = 64,482 Vim: Power Drfi = 0.06 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR(I g) = 8.08 Wikg; SAR{10 g) = 2.29 W/kg

Maximum value of SAR (measured) = 19.8 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.26Y Vim; Power Drift = (.04 dB

Peak SAR (extrapolated) = 34.0 Wikg

SAR(] g) = 8.53 Wikg: SAR(10 g) =2.43 Wikg

Maximum value of SAR (measured) = 20.8 Wikg

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 (extrapolated) = 33.1 Wikg

SARI] g) =7.91 Wikg; SAR(10 g) = 2.25 W/ikg

—1-10.00

-30.00

-40.00

-50.00

0dB =198 Wikg = 12.97 dBW/kg

Cartificate No; DSGHzV2-1107_Feb13 Page 12 of 16

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811

HCTA1311FS03-02 TEL: +82 31645 6300 FAX: +82 31 645 6401

146 of 150



CT

HCT OO LT

FCCID: ZNFD955 Issue Date: Dec. 09, 2013

Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 21.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 3600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHiz; o= 5.36 5/m; g = 46.9; p = 1000 kgﬂn" ., Medium parameters
used: F=53300 MHz: 6 =548 S/m; g, =46.T. p= II:I.'rI“_'I-k_gJ’m1 » Medium parameters psed: = 5500 MHz; o =
571 S5/m; g, =46.3; p= 1000 J-c,g;"ml . Medium parameters used: [= 5600 MHz; 6 =583 5/m; 5, =46.2; p=
1000 kg/m” , Medium parameters used: f = 5800 MHz:; o= 6.12 S/m: & =45.9: p= 1000 kg/m’

Phantom section: Flat Section

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

DASY 52 Configuration:

»  Probe: EX3DV4 - SN3503; ConvFi(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22, 4.22,
422y, Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Culibrsted: 28.12.2012;

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

= Electronics: DAE4 Sn601; Calibrated: 27.06.2012

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Serial: 1002
= DASYS52 52.8.5(1059), SEMCAD X 14.6.8(7028)

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 = 59.005 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 29.7 Wikg

SAR(I g) = 7.5 Wikg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 17.9 Wikg

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

Reference Value = 59.257 Vim; Power Drift = -0.01 dB

Peak SAR (extrupolmed) = 31.3 Wikg

SAR(I g) = 7.67 W/kg: SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 18.6 W/kg

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 = 59,157 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 34,1 Wikg

SAR(1 g) = 7.92 W/kg: SAR(10 g) = 2.2 Wikg

Maximum value of SAR (measured) = 19.4 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dr=1 4mm

Reference Value = 59.204 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 36.5 Wikg

SAR(1 g) = 5.18 Wikg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

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, de=l 4mm

Reference Value = 55.755 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 35.2 Wikg

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

Maximum value of SAR (measured) = 19.1 Wikg

-10.00

-20.00

-30.00

-40.00

-50.00

0dB = 19.1 Wikg = 12.81 dBW/kg
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Impedance Measurement Plot for Body TSL
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