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ET3DVH- SN 1768 April 26, 2013
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Uncertainty of Linearity Assessment: £ 0.8% (k=2)
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Report No.:

HCTA1308FS07 FCC ID: ZNFC520 Date of Issue:

ETIOVE-SN.1T98 April 29, 2013

Conversion Factor Assessment

= 800 MHz WGLS RS (H_convF) f= 1750 MHz WGLS R22 (H_com)

Tm—

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

10 08 <08 04 02 00 02 04 08 08 18
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Centificate No: ET3-1768_Apr1d

Page 100of 11

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

Aug. 23, 2013

93 of 141



Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue: Aug. 23, 2013

ET30V6- SN:1798 April 28, 2013

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

Other Probe Parameters

Sensor Arrangament Tnangular
“Connector Angle (°) 56.4

Mechanical Surface Detection Mode “enabled |
“Optical Surface Detection Mode "~ disabled |
| Probe Dverall Langth T3 mm |
“Probe Body Diameter T 10mm |
ﬁﬁwh 10 mm

Tip Diameter 6.8 mm
" Probe Tip to Sensor X Calibration Point 27 mm |

Probe Tip to Sensor Y Callbration Point 27 mm |

Probe Tip to Sensor Z Calibeation Point T 2Tmm |

Recommended Measurement Distance from Surlace 4 mm |
Centificate No: ET3-1788_Ape13 Page 1t of 11
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Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue: Aug. 23, 2013
Calibration Laboratory of AWy
Schmid & Partner S
Engineering AG
Mg'wga. 004 Zurich, Switzerland ‘x{ﬁ;é

Accrediied by the Swias Acorettation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Agreement for the recognition of calibration cernificates

Coect EX3DV4 - SN:3797
Caitrution date November 22, 2012
This casitration cersfic e | iy to . which resfizn the physical urits of (LU

The massuremants and e urcertainkes with confidence probatslity are gven on e Slowing pages and am pan of Me cemicate
All calibratons Nave Desn contucied in Ihe dosed labomeory faciity. emironenent temperature (22 + 5)°C and humaty < 70%

Casteation Equipment used (MATE crmcsl for cafibralion)

Prmary Standarts D Cal Date (Carificats No ) Schedised Caitraton
Power mater F42198 GH41203874 29-Mas-12 (No. 217-81508) Ape-11
Powor sersor E4412A MY4 1408067 26-Mar-12 (No. 217-01508) Aor-13
Rederence 3 A8 Ateruat SN: 55054 () 27:Maw-12 (No. 217-04531) Apr-11
Rofurence 20 4B Attweator | SN: 55086 (200) 27-Mae. 52 (No. 247:01529) Age-13
Refersnce 30 08 Atisouatar | SN: 55129 (308} 27-Mar-12 (No. 297.-81532) Age 11
Reforencs Probe ES30V2 SN 3013 _| 26-0ec-11 (Ne. E53-3013 Dectt) Dec-12
DAE4 SN 600 20-Jun-12 (No. DAE4-060_Jun12) Jur-13
Secondary Standwas in Check Date (i house) Screduled Chock
RF generatne HP BB48C US5B42001 700 4-Aug-91 (n house check Api-11) In house check: Ape-13
Network Analyser MP 8753E | US3I7300885 18-Cea-01 (in howse chick Ocs-12) I house check: Oct-13
Name

Approved by Kata Pokovic - Technical Manoger

Issusd: November 22, 2012

This cafibration cesifcate shall not be reproduced sscaet i UL witiout witlen approvel of (he leborstory
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Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue:  Aug. 23, 2013

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstranse 43, 5004 Zurich, Switanriand

Accrodiod by the Sawss Acorediaton Sarvice (SAS) Azcreditation No.: SCS 108
The Swiss Accreditation Service is cne of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificatos

Glossary:

TSL tesue simulating liquid

NORMx.y,2 sensitivity in free space

ConviF sensitivity in TSL / NORMx.y,2

oceP diode compression point

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

AB.C modulation dependent linearization parameters

Polarization ¢ o rotation amund probe axis

Polanzation 8 5 rotation around an axis that is in the plane normal to probe axis (at measurament coanter),

L&, 9 = 0 s normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) IEC 622091, *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

Mcthoda Applied and Interpretation of Parameters:
NORMz,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MMz in TEM-celf; f > 1800 MHz: R22 waveguide),
NORMx.y,z are only Intermediate values, Le., the uncerainties of NORMy.y,z doas not affect the E”-fieid
uncertanty inside TSL (see below ConvF),

o NORM()x.y.z = NORMxy.t * froquency_response (see Frequency Response Chart), This linearization Is
implamented in DASY4 software versions later than 4.2. The uncertainty of the frequency responsa is included
In the stated uncertainty of ConvF

o  DCPx.y.z: DCP are numencal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

*  PAR PAR s the Peak 1o Avarage Ratio that s not cakbrated bul determined based on the signal
characteristics

o Axyz Beyz Cxyz VRxyz A B, Care numerical linearization parameters assessed based on the data of
power sweep for spacific modutation signal. The parameters do not depend on froquency nor media. VR is the
maxdmum calibration range expressed n RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytica! field distributions based on power
meascrements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (alpha. depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe acouracy close 1o the boundary, The sensitivity in TSL corresponds
to NORMx.y.z * ConvFF whereby the unceriainty corresponds to that given for ConvF. A frequency
ConvF 1s used In DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 10 £ 100
MHz

»  Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a fat phantom
axposed by a patch antenna.

e Sensor Offsot: The sensor offset corresponds to the offsel of virtual measuremant center from the probe Up
{on probe axis), No twilerance required.
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Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue:  Aug. 23, 2013

EX3DV4 - SNarer Novembaer 22, 2012

Probe EX3DV4

SN:3797

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

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ2 system!)

Certificate No. EX3-3797_Nov12 Page 3of 11
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 97 of 141

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



Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue:  Aug. 23, 2013

EX3DVA- SNATET November 22, 2012

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

Basic Calibration Parameters

o Sensor X Sensor Y SensorZ | Unc (k=2)
Norm (uViVim)')" 083 058 057 [ 2101%
DCP (mV) 87.5 948 93.7 | |
Modulation Calibration Parameters
uiD " Communication System Name PAR A B | ¢ VR Une'
dB o8 a8 mv (k=2)
0 {CW 000 | x | 00 00 | 10 | 17 | 0%
Y 0.0 00 | 10 1307 | .
Z 0.0 00 | 10 1303

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

* The uncertanses of NormX Y 2 do rot affect the £'-Sela uncertainty nsce TSL (see Pages 5 and §)
* Nurnencal mearzaton parametnr uncertarty not requined.

‘Ummr'ammnummmu Gevistion hom heedr resporse applying rectangular dsiibubon and & expressead for the sguae of the

Al vislue
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Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue:  Aug. 23, 2013

EXJDV4- SN.3TET Novemnbar 22, 2012

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

Calibration Parameter Determined in Head Tissue Simulating Media

f(MHz)© nmq’ w ConvF X | ConvFY | ConvFZ | Alpha m ‘::3;
450 4315 0.87 9.30 8.30 9,30 0,15 300 | £134%
835 415 0.90 894 8.04 8.94 0.44 078 | £120%
900 M5 0.97 8.83 8.83 8.83 0.37 088 | $120%
1450 405 1.20 7.89 7.89 7.89 0.24 128 | £120%
1750 40.1 1.37 7.77 737 1.77 0.76 0.60 £12.0%
1900 400 1.40 7.47 7.47 747 0.44 082 | £120%
1950 40.0 1.40 127 7.27 7.27 0.80 0.509 $120%
2450 39.2 1.80 6.76 6.76 876 0.41 0.83 £120%
2600 30.0 1.96 6.68 6,68 6.68 0.46 0.81 £120%
5200 36.0 4.66 484 484 4.84 0.34 1.80 £13.1%
5300 359 4.76 4.61 4,61 481 0.34 1.80 £131%
5500 356 4.96 4.58 4.58 458 0.34 180 2131%
5600 355 507 445 445 445 0.31 1.80 +131%
5800 363 527 4.50 4.50 450 | 034 1,80 +131%

* Frequency valcty of = 100 MHz only sppies for DASY vd 4 and ugher (see Page 2), sise ¢ is restricied 10 £ 50 MHz. Tha encartanty & e R5S
of the Canv® uncerainty o caltxatan freqg y and the ty for the d frequency band

" AL froguencees below 3 GHMz, thi valdty of tssue parmmeters (£ and n) can be nelaeed 1o = 10% If liqusd compensation fosmeia i appked 1o
measured SAR values. Al frequences above 3 GHz, the valdty of tissue parameters (¢ and o m resiricied 1o 1 5% The uncertmrnty is the RSS of
the Convi uncoriamty for indcated terpel tssue podamoton
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Report No.:

HCTA1308FS07

EX30V4- SNITSY

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

FCC ID:

ZNFC520

Date of Issue: Aug. 23, 2013

Calibration Parameter Determined in Body Tissue Simulating Media

November 22, 2012

1 8 Po::::l’::y' (8tm)" ConvF X | ConvFY | ConvFZ | Alpha m ‘(,:zt)*
450 56.7 0.94 1022 | 1022 | 1022 | 007 | am | s134%
835 552 0.97 8.98 896 B98 | 044 | 085 | 2120%
1750 53.4 1.49 7.58 7.58 758 | 088 | 086 | s120%
1900 533 1.52 7.28 7.28 728 | 049 | o7 | s120%
2450 527 1.95 6.98 6.98 698 | 080 | 058 | £120%
2600 525 2.16 6.73 673 673 | 080 | 080 | £120%
5200 49.0 5.30 417 417 417 | o4e | 190 | s131%
5300 489 542 420 4.20 420 | 04z | 190 | s131%

5500 486 565 405 | 405 | 405 | o041 | 190 | 2134% |
5600 485 5.77 4.06 4.06 406 | 030 | 190 | 2131%
5800 482 6.00 4.19 419 419 | 042 | 190 | #131%

" Fregquency valaty of £ 'wwmmbmvﬁlwm(mt’ma oiee 1 & resincted 10 = 50 MHZ. The uwrosnanty & me RSS
oHMCuw‘ unosrtamty at calibraton froquency and the Ty for the y borwt

" At oguencies bolow 3 GHz, mmdwwmt-wnlmuv‘ﬁbx 1“!Mmmhb«mﬁlmﬂdm
measured SAR values. Al equencios above 3 Gz, the vty of tissue parameters [ and o) is resiicted to £ 5% The uncanianty s the RSS of
e CorvF uncertamty for indicated Larpet tssue pararnetors

Cartificate Now EX3-3797_Novi2
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Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue:

EX30V4a.- SN ATe7

15—

14

13

requency response (normaized)
-
o

Aug. 23, 2013

November 22. 2012

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

500 1000 1500 2000 2500 2000

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Report No.: HCTA1308FS07 FCC ID: Date of Issue: Aug. 23, 2013

ZNFC520

EX3DV4- SN-3797 November 22. 2012
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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5

' Rot [
. - e, )

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No.: HCTA1308FS07 FCC ID: ZNFC520

EX3DV4- SN.3TST7

Dynamic Range f(SAR}ca4)
(TEM cell , f = 900 MHz)

Date of Issue: Aug. 23, 2013

November 22, 2012

2 100 p
s
c »
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8 ,
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W04 = -
¥
10 0 10 10 10°
SAR [mW/em3)
2] o]
not compensatad ocompensateo

g

E [ R e T e o e o e e

- .

( ‘.' ' 108 1.f,
SAR [mWremd|
.| $)
not compensated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue:  Aug. 23, 2013

EX30V4- SNI797 Novarnber 22, 2012

Conversion Factor Assessment

= 835 MHz WGLS RS {H_convF) = 1900 MHz WGLS R22 (M_com¥)

P 2 s
L - S - - " i s ~ " Ed = - - .-

a = e T s
Deviation from Isotropy in Liquid
Error (¢, 5), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: 2 2.6% (k=2)
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Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue: Aug. 23, 2013

EX30V4.- SN.3787 November 22, 2012

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

Other Probe Parameters

Sensor Arrangement Triangular |
| Connector Angle (*) h G

Mechanical Surface Detection Mode enabled

Optical Surface Detection Mode disabled |

Probe Overall Length 337 mm |
“Probe Body Diamater 10 mm
“Tip Length amm

Tip Diametar T 26mm

Prabe Tip to Sensor X Calibration Point 1mm
'Probe T 1o Sensor ¥ Calibraion Pont —— T
| Probe Tip to Sensor Z Caltbration Point  1mm

Recommended Measuroment Owstance from Surface 2mm
Certficate No. EXS-3797_Nov12 Page 110l 11
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Report No.: HCTA1308FS07 FCC ID: ZNFC520 Date of Issue:

Calibration Laboratory of

Aug. 23, 2013

Schmid & Partner
Engineering AG
Zeughausstrasse 43, D004 Zurnich, Switzerland

Accrecited by the Swas Accreditabon Service (SAS) Accreditation No,: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muttiiateral Agreoment for the recognition of calibration certificates

client  HCT (Dymstec) Cartificate No: EX3-3903_Mar13
Coen EX3DV4 - SN:3903

Caitoration procedure(s) QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,
Caibration dete March 18, 2013

This calbration centificate documents the iracaabilty 10 natonal Standards, which resice e physcal unas of meosurements (S1)
The measuraments and the wath conds = we given on the following pages and are part of Ihe certdfcate

All calibrations have been conducied n (he closed laboratary faciity: enviranment lemperature (22 £ 3)°C and humidity < 70%

Catbxation Equipment usad (MATE critcal for calibration)

I

Frimary Sedards D Cal Date (Certificate No.) S Calratian

Power meter £44198 GBA1203874 20 Mar-12 [No. 217-01508) Agr-13

Powes ssrucr EA412A MY41498087 26-Mar-12 (No. 217-01508) Ape-13

Rerforence 3 08 Attenuator SN; 55054 {30) 27-Mar-12 {No, 217-01531) Apr-13

Relarence 20 4B Alt SN 55086 (205) 27-Mar-12 {No. 217-01529) Ape13

Refnrence 30 dB Altenuator | SN: 55129 (30b) 27.Mar-12 (No. 217-01532) Apr13

Rulerence Probe ES30V2 SN 3013 20-Dec-12 (No. ES3-3013 Dec12) Dec-13

DAEL | st 660 31-Jan+13 [No. DAE4-860_Jan13) Jan-1a

Secondary Standards 0 Check Dt (0 houss] Scheduled Check

AF generator HP BS4EC US3842U01700 4-Aug-99 {in housae chack Apr-11) In house check. Apr-13

Network Anatyzer HP 87538 UIS37390589 18-Cct-01 (in house check Oct-12) In house check: Oct-13
Namea Fuscton Signature

Caltwrated by: Juton Kastrats  Laborotory Techrician — 6 ‘ u_/

Issued: March 18, 2013

mmw:@pﬁpm.mmmmmwmudmumm
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