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Otect

Catibration procedure(s}

Calibration data

This caltation cerficate documents the iraceabilty 10 national slandards, which realze the physical uiits of me ts 159,
The meast and the Intles with confidenca pratabilty ore given on the Tollwing pages and are pan of (he cenificate.
Al catity heve beon cond n the coand | y facity: | ternperataré (22 = 35°C and humidity < 70%.

Caktraton Equipment used (MATE crtical for cabibration)

Standards L% Cal Date {Certficate No.) Scheduled Calbeation
Power meter E44198 GB41283874 Qt-Apr-15 {No. 247.02128) Mai-16
Power sansor E44124 MY41266287 01-Apr-15 (No. 217-02128) Mar-16
Refarance 3 08 Atternsior SN. 55054 (3¢} Ot-Apt-15 (No. 217-02129) Mar-18
Redarance 20 o8 Aftenustor | S5N: S5277 i20%) 01-Apr-18 (No. 247:02132) Mar-16
Rederence 30 0B Atteauator SN 55129 (365) 01.Ape15 (No. 247.02133] Mar-16
Rederence Probe ES3OVZ SN: 3013 30-Dec-14 (No. ES1-3013_Deci4) Dec-15
DAE4 SN: 680 ta.-Jan 15 (No. DAE4-660_lJan15) Jan-16
Secondery Stancards 13} Check Date (in house) Schedules Check
RF gerecator HP 86450 USIB22001700 A-Aug-24 (in house chock Ape-13) In nousa chock: Apr-16
Network Analyzer HP 8753E USETIN0EES 18.0ct.01 {in house chack Cet-14) In house check: Oct-15
Cafiorated oy
Approved by

This catbeation cenficate shall not be reproduced excapt m ful without wilten approval of the laboratory
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Accredited by the Swis Accraddaton Servico {SAS) Actroditation No.: SCS 0108
Tho Swiss Accreditation Service IS one of the signatories 1o the EA
Muititateral Agreoment for the recognition of caiibration cortificates
Giossary:
TSL tissue simulating liquid
NORMx,y.2 sensitivity in free space
ConvF sensitivity in TSL / NORMx.y.2
DCP diode compression point
CF crest factor (1/duly_cycle) of the RF signal
ABCD modulation depandent inearization parameters
Polarization » @ rotation around probe axis
Polarization 3 & rotstion arcund an axis that is in the plane normal 1o probe axis (8t measurement center),
8., & = 0 is normal 1o probe axis
Connector Angle information used it DASY system 1o align probe sensor X to the robot coordimate sysiem

Calibration is Performed According to the Following Standards:

8) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) In the Human Head from Wirgless Communications Devices: Measurement
Techniques”, June 2013

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

Methods Applied and Interpretation of Parameters:
»  NORMx.y,z- Assessed for E-field polanization 8 = 0 {f < 900 MHz in TEM-cetl; f > 1800 MHz: R22 waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E*-fiald
uncertainty inside TSL (see below ConvF).

«  NORM{f)xy.z = NORMx.v,2 * frequency. response (see Frequency Respanse Chart), This inearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

»  DCPx.y.z: OCP are numerical linearization parameters assessed based on ihe data of power sweep with cwW
signal {no uncertainty required). DCP does not depend on frequency nor meda,

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

o Axy.z Bxy.z Cxyz Dry.z; VRxy.z: A B, C. D are numerical linearzation parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode,

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analytical field distributions based on power
measuraments for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty vaiues are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL cormesponds
to NORMzx.y.z * ConvF whereby the uncartainly corresponds to that given for ConvF, A frequency
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o = 100
MHz.

o Spherical isotropy {3D deviation from isotropy): in a field of fow gradients realized using 8 flat phantom
exposed by @ patch antenna.

s Sensor Offset: The sensor offset correspands to the offset of vinual measurement canter from the probe tip
{on probe axis), No tolerance required.

o Connactor Angle: The angle is assessed using the information gained by determining the NORMx (no

uncertainty required).
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

ETIOVE~ SN 1605 Apal 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z Unc (k=2) |
Norm (uV/(Vim)*)" 1.49 191 1.61 2101 %
ocP (mv)" 100.4 99.7 , 100.3
Moduiation Calibration Parameters
(oD ‘ Communication System Name I | a 8 | © D VR | Unc'
5 | | @8 | dByv | 48 my (=2}
0 oW X1 00 [ 00 | 10 | 000 | 1896 | +30%
, Y1 o0 | o0 10 | 1842 1
| | 2 0.0 0.0 1.0 | 1777

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%.

A The uncanainties of NormX,Y .2 do not altect the E*-field urcartainly inside TSL (sae Pages 5 and §)
" Numerical Srpanzation pardmetes: uncertainty nol requited.

¥ Uncertainty 5 determingd using the max. deviation from linear resporse applying rectangutsr Bsinbution and o oxpressed for the scuaie of he
Badd value
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

ET30VH- SN:1605 April 27,2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth * Unct.
F{MHz)® | Permittivity” (Sim)” ConvFX | ConvFY | ConvFZ |Alpha® | (mm) | (k=2)
750 419 0.89 6.64 6,64 8.84 0.26 300 | $£120%
835 415 0.90 6.33 6.33 .33 0.28 300 | $120% |
900 415 0.97 6.14 6.14 .14 0.31 300 | +120%
1450 40.5 Z 1.20 537 5.37 537 0.45 264 | +120%
1750 40,1 1.37 5.20 5.20 5.20 0.73 215 | +120%
1900 40.0 1.40 5.01 5.01 5.01 0.80 212 | £120%
1950 40.0 140 | 494 494 494 | 080 | 205 | £120%
2300 395 1.67 arr 477 4.77 0.80 188 | £120%
2450 392 1.80 4.57 4.57 457 085 | 175 | £120% |

® Frequency vabdity above 300 Mz of 3 100 MiHz anly apples for DASY v4 4 and tagher (sec Page 2), else 1 is reatricted to £ 50 Mz, The
uncurtainty is the RSS of the Convi uncardsity al calibration freguency and tha uncedainty & the indcated frequency band. Frequency valaty
bevior 300 MH2 i = 10, 25, 40, 60 and 70 MHz for ConvF assessmonts o1 30. 84, 128, 150 and 220 MHz respecSyely. Above 5 GHZ frequency
validity can be extended 10 + 110 Mz
¥ A1 frequencies below 3 GHZ, the validiy of tissue parameters (€ ang o) can be rolaxed ta + 10% # fiquid - n formus & apphed to
meastred SAR values. A froquencies above 3 Gz, the valdty o lissow paramaterns (c 800 o) S restncted 1o = 6%. The uncertyniy & the RSS of
mmmm-mwxmm

are deternminad during caibeation. SPEAG 1hat the due to the boundary offect after compensation is
Myslessmws‘%luhmmasm30Hzmmgzwwmmsdsﬂzmmymtatwmw!wmno
dameter trom (ha boundary
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

ET30V6- SN, 1605 Aprié 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth™ Unct.
f{MHz)" | Permittivity” (8tm)" ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6.21 6.21 821 | 030 2.71 +12.0%
835 5.2 097 | &1 6.11 6.1 030 | 300 | £120%
1750 | 53.4 1.49 4.66 466 4,68 0.80 262 | £120%
{1900 53.3 1.52 454 4.54 4.54 0.80 232 | £120% |
| 2450 527 1.95 4.18 4.18 4,18 0.79 180 | £120%

< Frequency waloity above 300 MHz of = 100 MHZ coly applias for DASY va,4 and higher (see Pags 2), #ie & is restncted to & S0 Mz The
mhwmmﬁssammﬁmﬂyaﬂcmﬂon&wumcymdmmmywmmwhqmqm. Fraquency vaicity
betow 300 MHz i ¢ 10, 25, 40, 50 andt 70 MHz for ConvF assossments at 30, 4. 125, 150 and 220 MKz respociively. Above 5 GHz frequancy
validity can be axtenced 10 = 110 MHz

¥ A1 froquancies below 3 GHa, e validity of 3300 paramaters [z and ) can be relixed 10 = 102 It Iquid compensation formuls is spofed 10
measured SAR values. At froquencies abave 3 GHz, the validty of fissus parameters (1 and o) is reairicted to ¢ 5%, Tha uncenainty is the RSS of
the Com# uncertainty for indicated target issue parammetars.

* Alpha/Degth are doloemined during calbration, SPEAG warrants tat the remamnng devialion due 10 the boundary effect after compersstion s
Mysrw,manz\iwwwwscwmwwzmt«mmmm}ssmumycammmmra-.mmm
dameter from she bourdary
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Issue Date:
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ET3DVE- SN.16805

TrT

Frequency response (normalized)
™

Apnl 27, 2015

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

056 L1 1 | ! A W UURN W PSS Ve - i Li.
900 1000 1500 2000 2500 3000
f [MHz]
o * |
rExJ Rz
Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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HCTCO,LTD
FCC ID: ZNFKA430Y Issue Date: 01. 13, 2016
ET30VE- SN1605 April 27, 2015
HY - N2
Receiving Pattern (¢), $ =0
=600 MHz, TEM f=1800 MHz R22
0 . . 3 ° .
Tet X Y z Tat X Y r
g L
% L SPRIPP EPUPED S SN S B il = = N S
g f
.— L A t ' Vl_h-—&:f:‘# | 4 A L ¥ i - ,AI,A
Rok [
o TRz e ST o
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: ET3-1605_Apr15 Page 8 of 11
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 92 of 174

HCT-A-1601-F002-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



HCTCO,LTD

FCC ID:
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Issue Date: 01.13

, 2016

ET3DVEG- SN:-1605

Apnil 27, 20186

Dynamic Range f(SARpeaq)
(TEM cell , fova= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HCTCO,LTD
FCC ID: ZNFKA430Y Issue Date: 01. 13, 2016
ET3DVE- SN 1605 April 27, 2015
Conversion Factor Assessment
f= 835 MHz WGLS R® (H_convF) = 1900 MHz WGLS R22 (H_conwF)
13- % §
3e » ;
x 2% z 3 P :
3 $ | .
0o+ — 0 .lj.':‘xi'
o w0 x~ » . ° ~ ) °w a 24 2 T kS .
2 fwd) v
3 =N = =1
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
-0 08 -06 04 02 0D 02 04 06 D8 1
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

ET3DVE-~ SN 1605 April 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters
Sensor Arrangement | " Tnangular
Connector Angie () i -
“Mechanical Surface Detection Mode ‘ enabled
| Optical Surface Detaction Made disabled
Probe Overall Length = 337 mm
“Probe Body Diameler ) - | _____  womm|
Tip Length - 10 mm |
Tip Drameder B.8 mm
| Probe Tip to Sensor X Calibration Point ‘ 27mm
[ Probe Tip to Sensor Y Calibration Point - 27mm |
[ Probe Tip to Sensor Z Calibration Point T 27mm |
Recommended Measurement Distance from Surface = = 4 mm |
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Calibration Laboratory of S8 g Sen her Kalibriard
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Zeughausstrasse 43, 8004 Zurich, Switzerland e o Swiss Calivration Service
Accredited by the Swiss Accreditaton Saryice (SAS) Accreditation No.: SCS 0108
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Muttitateral Agreemant for the recognition of callbration certificates

cie  HCT (Dymstac) Cartificate No: EX3-3903_Sep15

[CALIBRATION CERTIFICATE

‘ Ot EX3DV4 - SN:3903

| Casbration procedorels) QA CAL-01.v8, QA CAL-14,H,,QAGAL&23.V5_; QA CAL-25.v6
Caliiraton dale September 28, 2015
Thin calibeotion cartficate dogumants the i to national which reafize the phrysicsl units of {81

The measurements and the uncedanties with confidencs probabily s given on the 1aliowing pages and an part of the cetificale
AS cafibrabons have been conductod n tho dosed aboralcry facilty: anvionment temparature (22 £ 3)°C and humidiy < 70%

Cafibration Egupment used (MATE oritical tor calibraton)

Primary St D | Cal Date (Conficate Na ) Schadued Calbs

Pawer metot E44198 GB41293874 | 0%-Apr-15 (No. 217-02128) Mar- 10

Power sensor 44124 MY 41468087 | 01-Ape-15 (Na 217-02128) Mar-16

Refotence 3 4B Atlenuslor | SN 55054 (c) 01-Apr-15 (No. 217-02129) Mar-16

Redorance 20 dB Attenyator SN S5277 (200) 01-Ape-15 (N0, 217-02132) Mar-16

Ref 30 db A SN 55126 (30n) O1-Ape-15 (No. 217-02133) Mar 16

Referurse Probe ES30V2 SN: 3013 30-Dec-14 [No. E53-3013_Decid) Dec-15

DAEA SN: 860 14-Jan-15 (No. DAEL.680_Jan1s) Jon-18

8 y 5% 0 Check Date (0 hovae) Schodued Chack

RF g HP BG4BC USISA2U01700 4-Aug-30 (n house check Agr-13) I houss check: Ap-16

Notwork Anadyzer HP B753E USS7200485 18-0ct-01 (i house chack Oct-14) n houss check: Oct-15
1

Name Function
Canbrated by Isme Elfoouy Labaratory Technician

i el
Apsroved by Kage Pokonc Foctusont banAger ﬂ 4—

temiod Soptember 30, 2015

Thia cafitwation carntficate shall not be reproduced sxcegt in il without wiitton approval of the laborsorny
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
Calibration Laboratory of A, Sicikaitiihas Kalthrtids
Schmid & Partner N g Service sulsse Tétaloanage
Engineering AG g g Servisio svizzero di taratura
Zeughausstrasso 43, 8004 Zurich, Switzerland % ,‘ﬁ\_.\? Swiss Calibration Service
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Muititatoral Agreement for the recognition of calitiration cartificates

Glossary:

TSL tissue simulating liquid

NORMx,y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCcP diode compression point

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

ABCD modulation dependent fineanzafion parametars

Polarization ¢ o rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measuremant center),
e, B =0is normai to probe axis

Connector Angle information used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatiai-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques’, June 2013

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

¢) IEC 62209-2, "Procedure 1o detemmine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

«  NORMx,y.z: Assessed for E-fied polarization 8 = 0 (1 < 800 MHz in TEM-cell. { > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i.e.. the uncerainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below Convi).

*  NORM(fx.y.z = NORMx,y.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 ConvF

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

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

o Axy.z: Bryz Cryz Dxyz VRxyz A B. C, D are numerical linearization parameters assessed based on
e data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR & the maximum calibration range expressed in RMS voltage acress the diode.

e ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fiekd (or Temperature Transfer
Standard for { < 800 MHz2) and Inside waveguide using analytical field distributions based on power
measuramants for f > BOO MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) 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 corresponds
to NORMx.y.z * ConvF whereby the unceriainty corresponds to that given for ConvF. A frequency dependent
ConvF 5 used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to 2 100
MHZ

« Spherical isotropy (3D deviation from isotropy): in a field of low gradients reafized using a flat phantom
exposed by a patch antanna.

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

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

uncertainty roquired).
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX3DVA4- SN:3903 Saptember 28, 2015

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

Basic Calibration Parameters

| Sensor X Sensor Y B Sensor Z Une (k=2)
[ Noem (uVi(Vim)7)" | 041 0.36 0.56 £10.1 %
“DCP (mV) ] 103.7 108.6 994 »
Modulation Calibration Parameters i
[UiD [ Communication System Name [ 1 A & c ‘ D l VR Unc:
! ‘ d8 | devpv @ | =y | = |
0 W Xl oo | ob | o | 000 | 162 | 27% |
i ¥ [ oo 00 | 10 | BEER
Z| 00 0.0 10| 1436 |

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

A The uncerainties of Norm XY 2 do not alfect the £ feld ancentainty inside TSL (see Pages 5 and 8)
" Numexical bnearization pansmess: uncertainty not reguared
' Uncertninty s detormined using the max, deviason from inear response spphying recanguiar asribution and in exprossed for the squore of the

flold virlue
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30V4- SN 3903 September 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Pomy’ co?sd::;”w l ConvF X | ConvF Y | ConvFZ | Alpha® mﬁ (ulr'-‘;)
835 415 0.90 9.84 9.84 9.84 0.20 158 | £120%
900 415 0.97 9.68 9.68 9.68 0.22 140 | £120%
1450 40.5 1.20 8.25 8.25 8.25 017 | 185 | £120%
1750 40.1 1.37 8.29 8.29 8.29 0.37 080 | £120%
1900 40.0 1.40 8.03 8.03 8.03 0.37 080 | £120%
1850 40.0 1.40 7.84 7.84 7.84 0.33 088 | 2120%
2300 395 1.67 7.69 7.69 7.69 0.35 083 | +120%
2450 382 1,80 7.35 7.35 7.35 042 080 | £120%
2600 39.0 196 | 7.08 7.09 7.09 0.26 113 | £120%
5200 6.0 466 | 528 5.28 5.28 0.40 180 | +£131%
5300 359 a76 | s08 5.08 5.08 0.40 180 | £131%
5500 35.6 496 a9 491 4.91 0.40 180 | £131%
5600 355 5.07 4.70 4.70 4.70 0.45 180 | 2131%
5800 353 527 4,60 4.60 460 0.45 180 | $131%

'-ancyvumy.w-o:soom-uov:'mumomy.wmvarmsvu4mom(mpage2>.dunumamww:wm The
uncedanty i the R3S of the ConvF uncortainty at calitiraton frequency and the uncertainty for the indcated frequancy band Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for Com® sssessments at 30, 84, 128 150 and 220 MHZ respectively. Above 5 GHz requency
vokdity Can Do extended 10 £ 110 MHL
'Nlt.qmunwwa:loﬂl.vamummmmn(v‘omolmumn:!o%lhmwvwmrmnhuw»
measured SAR valuos. Al froquencas sbove 3 GHz, the vakdity of tissus pasametees (v and o) & restncted to + 5% The uncertanty & the RSS of
the Convf uncedanty for indicatod target tissue parmmoters

“ Npha/Depth we determined during caltration SPEAG wananin that the remaining doviation due 10 the boundary effuct afior compensition i
umysu-ummzm.mmsm-3mwmrnvummnmuwmuwmwmmm

ciamssar froe ihe boundary
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EXIDV4- SN3903 Septamber 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © P.Rn:hn:vv;y' co?g"}mc)ﬁ"" ConvF X | ConvF v[cw z | apha® | m)g (2.";, |
835 55.2 097 1005 | 1005 | 1005 | 023 | 120 | +120%
1750 534 1.49 7.94 7.94 704 | 039 | 085 | £120%
1900 53.3 152 772 | 172 772 | 03 | o087 | 2120%
2300 529 1.81 151 | 187 757 | 042 | 080 | £120%
2450 527 195 | 738 7.38 738 | 031 | 095 | s120%
2600 525 2.16 722 7.22 722 | 022 | 095 | +120%
5200 49.0 5.30 457 457 457 | 050 | 190 | £131%
5300 489 542 442 4.42 442 | 050 | 100 | £131%
5500 486 | 585 388 | 388 388 | 060 | 100 | £131%
5600 485 5.77 374 3.74 374 | 060 | 150 | £131%
5800 482 600 | 405 4.05 405 | 060 | 190 | £131%

" Frequency vsdty atove 300 Mz of £ 100 MHz onfly appiles for DASY w4 and tigher (see Page 2), else & s resincsad to £ 50 MHz. Tha
uncenainty is the RSS of the Coo® uncartmnty at calibrabion frequency and the un y for the indicaied in y band. Freguency vahdry
below 300 MHz 5 4 10. 25, 40. 50 and 70 MMz for ConvF sssessments at 30, 64, 128, 150 and 220 MHz respectivety Above 5 GHz frequsncy
vaicity can be extended to £ 110 MHz

" At requencies balow 3 GHz. the vaiidity of tissuw paramaters (¢ and ) can be ielaxnd 1o + 10% If hgued compensation fonmula s anpled 10
measured SAR values. At frequencies above 3 GHz, the validity of tssue paramesers [c 8nd o) Ik resicted 1o = 5% The uncertainty is the RSS of
the ConvF uncestanty for indicated target tesue poramedens.

“ Alpha'Depih e detormined dunng calibration SPEAD wanrants that the remaining deviation due (o the boundary effect after compensation &
alwarys hess than ¢ ﬂihmuwwaammmmga&mmmJaGH:dwdwmmwmmﬂlmmw

dameter from the boundary,
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HCTCO,LTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
EXADV4- SN-3903 Septembar 28, 2016
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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FCC ID: ZNFK430Y Issue Date: 01.13, 2016
EXIDV4A- SN 33 Seplomber 28, 2015
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: ZNFKA430Y Issue Date: 01. 13, 2016
EXADV4- SNAS03 September 28, 2015
Dynamic Range f(SARead)
(TEM cell , fouu= 1900 MHZz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
EX30V4- SN0 September 28, 2015
Conversion Factor Assessment
f= 835 MHz, WGLS R9 (H_comf) f = 1800 MHz, WGLS R22 (H_convF)
» 3 3o
$4 !
3 £
. i x x . e - . s \ * = o o - .
& bl Spe
o &5 = R
Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
10 -08 08 04 02 00 02 04 085 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EXA0V4- SN:3003 September 28, 2015

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

Other Probe Parameters

[Sensor Arrangemant Triangular
rcangciov Angle () - o | 332
[ Mechanical Surface Detection Mode - | T enabled
| Optical Surface Detmction Mode S - | disabled |
[ Probe Overall Length a 337 mm |
[ Probe Body Diameter o 10 mm
Tip Length o — 9mm
Tip Dameter o 2.5 mm
Probe Tip to Sensor X Calibration Pomnt ‘ 1 mm
Probe Tip to Sensor Y Calibrabon Point 1 1 mm
Probe Tip in Sensor Z Calibration Point — i1
"Recommended Measurement Distance from Surface 14 mm
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
Calibration Laboratory of PN Schweizerischar Kalibriecdienst
Schmid & Partner St G Service suiste détaionnage
Engineering AG o : s Servizio svizzero &
Zoughausstrasse 43, 8004 Zurich, Switzerfand TN s Swiss Cafibeation Service
ay ool o ™
Accracited by the Swiss Accreditation Senvice (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recagnition of calibration certificates
cient  HCT (Dymstec) Cartficate No: EX3-3968_Jun15
CALIBRATION CERTIFICATE
Ctject EX3DV4 - SN:3968
Catvabon procedune(s) QACAL—O‘IVS.QACAL-‘I&\!S, QA CAL-14.v4, QA CAL-23.v5;
QACAL-25v6
Caltyason dats: June 18,2815
This cali cectificate & ks $he Yaceabilty 1o national standards, which réaltze the phyaical units of 1 ents (SI),
The ts pod the ur with confick peobsbiity are gven on thi following pages and are port of the cerificste.
AR catibeations have been conductod m the ciomed lab y focility. ernds £0 (22 1 3)°C and humidly « 70%.
Calbration Equipment used (MATE concal for cotbration)
{
Pramary Standards 10 Ca! Date (Cevtificate No | Schaduled Calbration
Pawer meter £44198 GBA1203874 O1.Age. 16 (Na. 217-02128) Mar-18
Power sensor E4412A MY4 1485087 01-Ape-15 (No. 21742128) Mar18
Referance 3 28 Atterriator SN: $5054 (3¢) 01-Apt-15 {No_217-02129) Mar18
Reference 20 dB Attsnuator SN SE217 {20%) 01-Ape-15 (No. 217-02132) Mar.18
Reference 30 d8 Atenuator SN: 35129 {30b) 01-Apr-15 (No. 217-02133) Mar 16
Refeconco Probe ES3DV2 SN 3043 30-Dec-14 (No. £S3-3013_Daec14) Deoc-15
DAE4 SN 560 16-Jan-15 {No. DAEA-660 Jan15) Jan-16
S dary Standards D Check Date (in house) Scheduled Check
RF generalor HP 8848C USIH42U01700 4-Aug-99 (in nousa check Apr-13) In house check: Ap-16
Network Aradyzer HP 87538 | US37390585 18-0ct-01 (in house chack Oct-14) in house check: Oct-15
Name _F_mcuon' == Signature
Caitrated by Jaton Kastrati ulahym oy Technician < C 2 i
| =
Approved by: g Pokowic Technicol Managex A 4
Issuad Jone 18, 2015
This calibestion cartificate shall not ba reproducesd sxcapt in ful withowut weton approval of the laboratory.
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HCTCOLTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

Calibration Laboratory of S8 Sehitisiacies Keiibrerds

Schmid & Partner A g Service suisse d'étalonnage
Engineering AG 7 & Sorvizio svizzero di taralura

Zeughausstrasse 43, 8004 Zurich, Switzerland *-4@:3 S Swiss Calibration Servico

Accreditod by thit Swiss Accraditasion Service (SAS) Accroditation No.: SCS 0108

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

Multilateral Agreamont for the recognition of calibration cectificates

Glossary:

TSL tissue simulating liquid

NORMxy,z sensilivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DCP diode compression point

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

ABCD modulation dependent linearization paramelers

Polarization ¢ ¢ rotation around probe axis

Polarization 8 3 rotation acound an axis that is in the plane normal to probe axis (3t measurement center),

Le., § = 0 s normal to probe axis
Connector Angle information used in DASY system to aiign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate {SAR} in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

b) |EC 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

Methods Applied and Interpretation of Parameters:
s NORMx.y.z: Assessed for E-field polarization 8 = D {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i e., ths uncertainties of NORMxy,z does not affect the E*-fiaid
uncerainty insiie TSL {see below ConvF),

s NORM(Nx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This inearization is
implemented in DASY4 software versions iater than 4.2. The uncertainty of the fraquency response i inCiuded
in the stated uncertainty of CanvF.

o DCPxy.z: DCP are numerical inearization parameters assessed based on the data of powes sweep with CW
signal (no uncertainty required), DCP does not depend on fraquency nor media,

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

o Axy.z Bry.z Cxyz Dxyz VRey.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode,

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f <800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same satups 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 10 improve probe accuracy Glose to the boundary, The sensitivity in TSL corresponds
to NORMz,y,z * Convi~ whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

« Spherical isotropy (3D deviation from isotropy): in-a field of low gradients realized using a fiat phantom
expased by a patch antenna.

« Sensor Offsel: The sensor offset corresponds to tha offseét of virtual measurement center from the probe tip
{on probe axis). No lolerance required.

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

uncertainty required),
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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%.

A The wnoertalalies of NormX,Y,Z do not affect the £ -Netd uncertainty inside TSL (see Pages 5§ and 6.

* Numerical Sneanzation pacameler: uncenainty not regured

¥ Uncertainty is determined using tha max. devation from Snear rosponse applying rectanguiar distibulion and 5 expressed for the square of the

fetd value.
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HCTCO,LTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
EX3DV4- SN:3568 Junie 18, 2016
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968
Basic Calibration Parameters
SR | Sensor X Sensor Y Sensor 2 Unc (k=2) |
Norm (uV/OVim)*)" 036 0.35 0.42 +10.1 %
DCP (mV)* 1031 102.8 96.8 i
Modulation Calibration Parameters B
[UID Communication System Name A 8 c | o | w unc |
| o8 lewvav] | & | o | e )
0 cw x| o0 00 | 10 | 000 | 1303 | 230%
! | Y| 00 00 | 10 1208
\ z| 00 00 | 10 | 1423 | |
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30DV4-~ SN:3968 June 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ” Unct.
f(MH2)© | Permittivity” | (Stm)” ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 13.00 13.09 13.09 0,00 100 | =133%
300 453 087 12.28 12,28 12.28 0.10 120 | £133%
450 435 0.87 10.61 10.61 10.61 0.18 120 | +133%
750 41.9 0.89 9.92 9.92 9.92 0.18 157 | +120%
835 M5 0,90 9.60 9.60 9.60 0.21 164 | £120%
900 415 0.97 9.45 9.45 9.45 0.22 125 | £120%
1450 40.5 1.20 828 B8.28 8.28 0.28 102 | £120%
1750 40.1 1.37 823 8.23 8.23 0.31 0.80 | #120%
1800 400 1.40 785 7.95 7.95 0.30 0.80 | +120%
1950 40.0 1.40 7.66 7.66 7.66 0.38 080 | £120%
2300 395 1.67 7.51 7.51 7.51 0.37 080 | +120%
2450 392 1.80 7.21 7.21 7.21 0.36 080 | £120%
2600 39.0 1.96 7.06 7.06 7.06 0.39 085 | £120%
3500 37.9 281 6.82 6.82 6.82 0.29 133 | 2131%
5200 36.0 4.66 5.26 5.26 5.26 0.30 180 | 2131%
5300 359 4.78 5.09 5.09 5.09 0.35 1.80 | #13.1%
5500 356 4.96 4.86 4,86 4.86 0.40 180 | +131%
5600 355 5.07 459 459 4.59 0.40 180 | £13.1%
5800 35.3 527 468 468 4.68 040 180 | *+131%

‘meyvamymaoomwnoomwwammsvu-wmm {see Page 2), hnnnsmum:o-somm
uncartanty is he RSS of the CowF unceralinty at calibratioo fred ¥ and the L y for the Band. Fraquency vasdty
beiow 300 MHZ ts = 10, 25, 40, 50 and 70 MiHz for ConvF assesements at 30, 64, 128, 1so:uzzomwve|y Above 5 GHz frequency
vawnyunbommmmuwmz
¥ Al requencies below 3 GHz, the validity of fissue parametsss (= and o) can b refaued 1o ¢ 10% # hiquid sompensation foamula is appied 0
meosured SAR values. Al froquancies above 3 GHz, the validily of Ussue paramecens (v and o) s restictid 1o £ 8%, The uncectainty & the RSS of
mwmmm«mmmmm

. SPEAG s that he Iy due o the boundary effect after compansation 5
amyalmtmzmmmmsmwmzmwmeMGmawmmwmwmmap
daneter from the boundary.
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX3DV4- SN:3868 June 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity T Depth " Unct,

F(MHZ)® | Permittivity” 1Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 12,40 12.40 12.40 0.00 1.00 | £13.3%
300 58.2 0.92 11.34 11.34 11.34 0.05 110 | +133%
450 56.7 0.94 10.86 10.86 10.86 0.12 120 | +133%
750 585 0.98 9.49 8.49 9.49 0.34 103 | +120%
836 55.2 0.97 9.55 9.55 9.55 0,50 080 | £120%
900 55.0 1.05 9:34 9.34 9.34 042 093 | £120%
1750 534 1.49 7.87 7.87 7.87 0.42 080 | *120%
1900 533 1.52 7.60 7.80 7.60 0.33 095 | £120%
2450 527 1.95 7.25 7.25 7.25 0.36 080 | +120%
2600 52.5 2,16 7.10 7.10 7.10 0.24 080 | +120%
5200 49.0 5.30 471 4.71 471 040 190 | £131%
5300 48.9 542 4.44 4.44 4.44 0.40 1.90 | £131%
5500 48.6 565 4.14 4.14 414 0.45 190 | £131%
5600 485 577 3.93 3.93 3.93 0.45 190 | 2131%
5800 48.2 6.00 4,27 427 4.27 0.45 190 | 21314%

© Frequency validey above 300 MHz of 4 100 MHz only sppies for DASY w4 and higher (see Page 2), else 33 resticied 1o + 50 MHz. The
unceriainty is the RSS of the Coavic uncenainty 8t cokration frequency and the uncertainty for the indicated fraquency band. Fraquarcy validity
belaw 300 MiHz is ¢ 10, 25, 40, 50 and 70 MHz for Comd assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
valicity can be extended 10 £ 110 MHZ

" At froquencies below 3 GHz, the valcity of lissue parameders (c-and o) can be relaxed %o = 10% it iquid ton formule is appad to
measured SAR values, At fraquencies above 3 GH2, the valdity of fissus paramaters (c 806 o) 6 restricied to £ 5% The uncertainty is the RSS of

mmmuwumwdwmm
© Ripha'Depth are determined during calibration. SPEAG warrants 1hat 1he remaining deviation due fo the boundary effect afier I tion &
Dhways less than 2 1% for frequencies below 3 GHz and tisiow = 2% for frequancies betwean 3.8 GHz at any destance largée than hall the prabe 1ip
diameter from the boundary
Cedificate No: EX3-3968_Junis Page 6of 11
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 112 of 174

HCT-A-1601-F002-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



HCTCO,LTD

FCC ID:

ZNFK430Y

Issue Date:
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EX3DV4- SN:3g68

normalized)
n

!
\

June 18, 2015

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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FCC ID: ZNFK430Y

Issue Date: 01. 13, 2016

EX3DV4-- SNI3g62 June 18, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz. TEM f=1800 MHz,R22
. £ 33 L X ’ 4 . 4 A 4 op A L
- + - [} @ ] (]
Tot % Y 2 Tot X v z

a
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; R S g LG o S TP o - % 2, S RINPC SUGRPR TI z B4 g iy
2
25
P A A 1 1 ' ,.._J..__L_;__.L_.. A b 11—+
-130 1 A0 0 <0 \ P
Rof [
w
' ‘f'.ﬂ‘— 2 E: 1 ?;’I'.T-l—e: 2500 Mz
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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EX3DV4- SN:3968

Input Sgnal [uV]

June 18, 2015

Dynamic Range f(SARheaq)
(TEM cell |, fou= 1900 MHZ)
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Uncertainty of Linearity Assessment:  0.6% (k=2)
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX3DV4- SN3968 June 18, 2015

Conversion Factor Assessment

{ = 835 MMz, WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comf)

.'u—" xj
L. B
3 R
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) e x » .o w L3 0 3 w 2 ) P =2 » b &
3 jmm] I LL
-‘Jv;n --::-‘ -w\iid -vi:‘uw
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
1.0
08
0.8
04
§ 5
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‘§-0.2
04
-08
-08
-1.0
a

10 -08 05 04 ©2 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30V4- SN:3968 June 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters
Sensor Arrangement Triangular
Conneclor Angle () o T B |
Mechanical Surface Detection Mode ensbled
"Opiicai Surface Detection Mode T disabled |
Probe Overall Length = : 1 337 mm
Probe Body Diameter . 10 mm |
Tiplengh N Smm |
Tip Diameter 2.5 mm
Tubo’flp—toSe_nsori Calibration Point 1 mm
Probe Tip to Sensor Y. Calibration Point 1mm |
Probe Tip to Sensor Z Calioration Point = Tmm |
[Recommended Measurement Distance from Surface l 14mm |
Cerificate No; EX3-3968_Jun15 Page 11of 11
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HCTCOLTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
Calibration Laboratory of & §  Schwaizerischor Kalitrierdionst
Sthmld&:amAer —— G Service suisse detalonnage
ngineering < Sorvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland W S uiss Caibration Service
Accredaied ty the Swiss Accredtation Service (SAS) Accreditation No,; SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multilataral Agroament for the recognition of calieation cectificates

Caiaration oue
This calltration ceaificale do nis the ity 10 whtich realize the phyuical units of ds (S
The meas and the with coni prodebility are given on th following pages sed ure part of the certificate.

Af caibrations have beon canducted in the closed laboraiony lacty: ervironment lempacatues (22 = 3)°C anl humidity < TO%

Calibration Equipment used (MATE oritical for caltrason)

Primary Standurds 0 Cal Date (Cerificate No | Scheduled Caltbration
Power meter E44168 GB41283874 O1-Apr-15 (No. 217.02128) Mas-18
Power sansor E4412A MY4 1458087 01-Apt-15 (No. 21702128 Mar-10
Reh 3 4B Amenuator SN: 55064 (i) 01:Anr-15 {No. 217-02129) Mat-18
R 20 68 Atterualor SN 88277 (20x) O01-Ane-15 (No. 217-02132) Mar- 10
Rt X 08 Atterwatoe SN S5129 130b) 01-Ape-15 (No. 217-02133) Mar- 40
Rederance Probe ES3OVZ SN 2013 30-Dec-14 (Na. ES3-3013_Dect4) Dec-18
DAES SN 880 14-Jan-15 (No. DAES-800_Jan15) Jan-18
Secondary Standerds_ D Check Date (In housa) Schetuied Chack
| RF genesator HP BHABC US3042001700 £-Aug-99 {In house check Aar-13] in house check: Apr-18
Network Analyzer HP 8753E | US3T350885 18-00t-01 (in house check Oct-14) In house chadk: Oa-15
Function
Caiiveated by avoratory
Approved by:
This calbraton cert shadl 0ot be reproo: excent in Al without wiilien approvdl of Me laboratory
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
Calibration Laboratory of 2 Sehwainecischer Kalibrierdied
Schmid & Partner ﬁ‘ S ;s g Service ...'.? detasonnage =
Engineering AG T & Sacvizio svizzero di taratura
Zeughausstrasse &3, B0D4 Zurich, Switcertand ¥ ,/{::\\?,? S Guwiss Calibration Service
Accreditad by he Swiss Accreditation Servios (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories 10 the EA
Muttitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL/ NORMx.y,z

pce dinde compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ p rotation around probe axis

Polarization % # rotation around an axis that is in the plane normal to probe axis (at measurement cenier),
Le., 8 =0 normal to probe axis

Connector Angle Information used in DASY system 1o align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

n) [EEE St 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate {SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Techniques®, June 2013

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

c) IEC 62209-2, "Procedurs to determine the Specific Abscrption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MMz to 6 GHz"

Metbods Applied and Interpretation of Parameters:
NORMx,y.x Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
NORMx,y,z are only intermediate vaiues, Le., the uncertainties of NORMx.y.z does not affect the E”-field
unceriainty inside TSL (see below ConvF).

«  NORM(f)x,y.z = NORMx,y.z * frequency_response (see Fraquency Response Chart). This linsarization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF

e DCPxyz DCP are numerical linearzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

e  PAR:PAR is the Peak 1o Average Ratio that is not callbrated but determined based on the signal
characteristics

o Axyz Bryz Cxy.z Dxyz VRxy.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do nat depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < B00 MHz) and inside waveguide using analytical field distributions based on power
measuramants for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical unceriainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncerainty corresponds to that given for ConvF. A frequency dependent
ConvF is used In DASY version 4 4 and higher which allows extending the validity from £ 50 MHz to £ 100
MMz

« Sphencal isotropy (3D deviation from isotropy): in a feld of low gradients realized using a fiat phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offsel corresponds 1o the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required

o Connecfor Angie: The angle Is assassed using the information gained by determining the NORMx (no

uncertainty required)
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HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 119 of 174

HCT-A-1601-F002-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



HCTCOLTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
EX3DV4 - SN.7370 Seplemnbar 1, 2015
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Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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FCC ID: ZNFK430Y

Issue Date:

01. 13, 2016

EX30DV4-SNTIT0

Septormbeor 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Basic Calibration Parameters

Sensor X | Sensor Y [ Sensor Z Unc (k=2)
Norm (uVivim)Y')* 047 051 043 +10.1 %
DCP {mV)” 99.0 ; 1053 998 ]
Modulation Calibration Parameters )
uip Communication System Name A B c | o VR Unc
48 | dBvpv | | d¢8 mv (k=2) |
o oW 1 x| o0 | oo | 7o [T000 | 1623 | sa3% |
Y 0.0 0.0 10 | 1648
4 00 0.0 10 | 167.7

probability of approximately 95%.

The reported unceriainty 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

* The uncertantes of Norm XY 2 do not affect the E* g uncertainty inside TSL (see Pages § und 0)

* Numarcal linearization paramear: uncedainty not reguired

. Uncecarty & deterrmined uaing the max. deviation from inear response applying rectangular datribution and @ expressed far the square of the

HCT-A-1601-F002-1 TEL: +82 31 645 6300

FAX: +82 31 645 6401

el value
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX3DV4- SN.7370 September 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ” Une

f(MHz)© | Permittivity" {8im)" | ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
450 435 0.87 10.67 10.67 10.67 016 1.70 + 133 %
750 419 0.89 9.81 9.81 9.81 0.26 1.24 +£120%
835 415 0.90 9.57 9.57 957 0z7 117 +£120%
900 415 0.7 9.29 929 9.29 029 1.12 +120%
1450 405 1.20 8.08 B.08 8.08 0.26 1.06 +£120%
1750 401 1.37 8.05 8.05 8.05 034 0.80 +120%
1900 40.0 1.40 780 7.80 7.80 0.34 0.80 £120%
1950 40.0 1.40 7.57 7.57 7.57 0.40 0.80 +£120%
2300 305 1.67 743 743 7.43 0.33 0.83 £120%
2450 39.2 1.80 65.94 6.94 6.94 0.32 0.92 +12.0%
2600 30.0 1.96 8.81 6.81 6.81 043 0.80 +12.0 %
3500 374 2.9 6.92 6.92 6.92 0.29 1.39 £131%
5200 36.0 4.66 513 5.13 513 0.356 1.80 £13.1%
5300 359 476 4985 495 495 0.35 1.80 £13.1%
5500 358 4 96 453 453 453 0.40 1.80 £ 131 %
5800 355 507 435 435 435 0.40 1,80 £13.1 %
5800 353 527 453 453 453 0.40 1.80 £131%

~szymuy-bmaoomzm'oouuommvamsvuammwtmpmnmurmoomrsom The

uncertainty is the RSS of the ConvF uncartanty al calibration feguancy sexd the uncestainty for the mdcated frequency band. Frequency validity

Delow 300 Mz s & 10. 25, 40, 50 and 70 MHZ for Convi assesamants #t 30, 864 128 150 and 220 MMz respecively. Above 5 GHz frequency

validity can be exsanded 1o ¢ 110 MHz,

" A frequancies beiow 3 GHE. the validity of tasus paramatens (= and o) can be relaxed %0 ¢ 10% i iged compensation formauts i applied ko

measured SAR values. At fraguencies above 3 Gz, the valdty of lissue paeameters (s and o) B reolncied 10 2 5% The uncertanty is tha RSS of

Mmehwmlmm

* AphaiDiopth ace daleemined duing caltvation. SPEAG that the due 10 the boundary effect aller compensation o
mm-mmmmmsaumm~nmm-mmmuwm-vymuwmwamw

diameser om e Soundary
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30V4- SN.7370 Septermnber 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth” Unc

f(MHx) " | Permittivity” | (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 56.7 0.94 11.08 11.08 11.08 011 | 160 | £133%
750 §5.5 096 9.82 9.82 9.82 0.24 127 | +120%
835 56.2 0.97 5.66 866 9.66 0.29 1.25 £120%
1750 53.4 1.49 | 7.76 7.76 7.76 047 0.81 £12.0%
1900 53.3 1.52 | 748 7.49 7.49 0.41 080 | £120%
2450 52.7 1.95 7.16 7.16 7.16 0.35 080 | £120%
2600 52.5 216 7.07 7.07 7.07 0.29 080 | £120%
5200 49.0 5.30 4,64 4,64 4.64 0.45 190 | 2131 %
5300 489 542 | 446 446 | 446 | 045 190 | £131%
5500 486 5.65 4.03 4.03 4.03 0.50 180 | #1311 %
5600 48.5 | 577 3.85 3.85 385 0.50 1.90 +131%
5800 482 l 6.00 403 4.03 403 0.50 180 | #131%

‘vam:yumymammuoutoomuummfamsvwamm(mpmz)mummu'soum The
uncantaaty s the RSS of the ConvF uncertainty ot calbnston froguency and the uncertainty for the indicated frequancy band. Frequency validity
Detow 300 MHZ Is £ 10, 25, 40, 50 and 70 MMz ky CoonF assesaments at 30, 64, 128, 150 and 220 Mz respectivoly. Above 5 GHz frequency
validity can be edended 1o = 110 MHz

" Al frequencies below 3 GHz, (he varlidty of tssus parametars (e and n) can be rebaxed to + 10% I hgwd compansation fommuls i appled (o
measured SAR voluos, Al froquonces above 3 GMz. the visiddy of Izsue parsmetsns (1 and o) is restncted 10 ¢ 5%, The uncertminty is the RSS of
the Convf® uncetanty for indicated target 1300 paramaoters.

“ ipnaiDapth are delemined durng calibestion. SPEAG warrants that the remaining deviaton due 10 this boundaly offect after compensanon &
aiways less than & 1% for fraquencios Delow 3 GHz and bolow + 2% for equencies between 3-8 Gz o any datance lwrger than half the probe o
diameter from the bouncary
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FCC ID: ZNFKA430Y Issue Date: 01. 13, 2016
EXIDVa-SNTIT0 Soptomber 1, 201§
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Froquoncy Response of E-field: £ 6.3% (k=2)
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FCC ID: ZNFKA430Y Issue Date: 01. 13, 2016
EX30Va- SN.737? September 1, 2015
Receiving Pattern ($), 9 = 0°
=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial lsotropy Assessmant: £ 0.5% (k=2)
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Dynamic Range f(SAR}¢aq)

(TEM cell , fuuu= 1900 MHz2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFKA430Y Issue Date: 01. 13, 2016
EX3DVA- SN.73T0 September 1, 2015
Conversion Factor Assessment
= 835 MHz WGLS R9 (H_convwF) = 1800 MMz WGLS RZ2 (H_convF)
L3 n‘
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
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Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30V4~ SN:T370 Seplamnber 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Other Probe Parameters

Sernsor Arrangerment Triangular
[ Connactor Wle ) 94.7 |
| Mechanical Surface Detection Mode | enabled 1
Optical Surface Detection Mode disabled ‘
[ Probe Overall Length | 337 mm ‘
“Probe Body Diameter | 10 mr r%i“l
Tip Length gmm
Tip Diameter T 25mm|
Probe Tip to Sensor X Calibration Point | 1Tmm
[ Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point limim';
Recommended Measurement Distance from Surface 1.4 mm |
Centificate No: EX3.7370_Sepis Page 11 of 11
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-Eé;o;Alcheon-si. Gyeonggi-do, 17383. Rep. of 128 of 174

HCT-A-1601-F002-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



HCTCOLTD
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Calibration Laboratory of o7 S Schweizerischer Kalibriardienst
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neernng AG 3 Servizio syizzero di taratura
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Accreited by e Swess Accroditaton Service (BAS)
The Swiss Accroditation Service is one of the signatories to the EA
Multidlateral Agreemant for the recognition of calibration certificates

This calitraton certificate cocuments the traceability 1o national standards. which reakze the phy
The measutssnents and the uncerainties with corfidence probatuity are given on the following pages and are pert of the certfcate.

Calitration Equipment wsed (MATE critical for catbeabion)

Accreditation No.: SCS 0108

A calibrations have been conducted i1 he closad DOy ity sendranment Semparature (22 = 3)°C and hamidity < 70%

wunis of 180

Standards D Caf Date (Cartifcam No ) Schoduled Calbraton
Fower metor E44108 GB41263874 01-Age-19 (No. 247-02128) Mar-16
Power sensor E4412A YA 1496087 01-Apr-18 (No. 217-02128) Mar-18
Rateronce 3 ¢B A SN: S5054 {3¢) 01-Ape-15 (No. 217-02129) Mae-18
Raf 20 6D Anenuast BN SS2T7 (20%) 01-Apr-18 [No. 217.02132) Mae-18
30 0B As SN: S5129 {30b) 01-Apr-15 (No. 217-82133) Ma-16
R Probe ESIOVZ SN- 3013 30-Dec-14 (No. ES3.3013 Dectd) Dec-15
DAE4 SN 660 14-Jan-15 (No_DAE4-800_Jen15) Jon-18

Secordary Standards D Check Date (in house) s Chack
| RE genacator HP BS4KC US3642001700 4-Aug-88 (in houss check Apr-13] 101 house check: Apr-16
| Network Analyzer HP 67535 | US37300585 18.0c1.01 (in houss check Ocl-14) In house check: Oct- 15
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
Calibration Laboratory of ~‘1\‘|—£’z S Schweasrischer Katibrierdienst
Schmid & F_’artner : G Service suisse detalonnage

Engineering AG = g Servisio svizzero dl eratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘Vﬁ‘f Swiss Calibration Sarvice
Accredited by the Swiss Accredtation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service i one of the signatories to the EA
Multilateral Ag for the recognition of calibeation certificates
Glossary:
TSL tissue simulating bquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y 2
DCcP diode compression point
CF crest factor (1/duty_cycie) of the RF sygnal
ABCD modulation dependent linearization parameters
Polarization ¢  rotation around probe axis
Polarization 4 4 rotation around an axis that is in the plane normal 1o peobe axis (at measurement center),
2., B =0 s normal to probe axis
Connector Angle Information used in DASY system 1o align probe sensor X 1o the robol coordinate system

Calibration is Performed According to the Following Standards:

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

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

¢} |EC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless communication davices
used in close proximity to the human body {frequency range of 30 MHz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

«  NORMx,y.z Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
NORMz.y.z are only intarmediate values, i.e., the uncertainties of NORMx.y.z does not affect the E”fieid
uncertainty inside TSL (see below ConvF).

«  NORM(Nxy.z = NORMzx.y.z * lrequency_response (see Frequency Response Chart). This inearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ComvF.

e DCPxyr DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

e Axyz Bryz Cxyz Dxyz VRxyz A B, C. Dare numerical lingarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressad in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assassment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe socuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF wheraby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which aiows extending the validity from £ 50 MHz to £ 100
MHz

o Spherical isotropy (30 deviation from isotropy): in & field of low gradients realized using a flat phantom
exposed by a patch antanna,

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement cantar from he probe tip
(on probe axis). No tolerance required.

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

uncertainty required).
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
EX3IDVA4 -~ SN:3883 August 27, 2015
Manufactured:  February 2, 2012
Calibrated: August 27, 2015
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30VA- SN-3863 August 27, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863
Basic Calibration Parameters
| Sensor X | Sansor ¥ Sansor Z ':'“05 k=2
| Nom (uVI(VIm))" 0.37 0.35 ] 0.45 | £10.1 % |
| DCP (mV)" 101.9 | 1039 | a8 9 |
Modulation Calibration Parameters

uiD Communication System Name A B8 c 4] VR Une'

i dB | dBVpvV | _dB mv (ks2)

0 oW = X | 00 | o0 | 10 | 000 | 1318 | =27 %

I Y 0.0 0.0 1.0 1299 i
2! 00 0.0 10 1264

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%.

* The uncentainties of Norm X.Y_Z do not affect the E™-fink! uncertaety insde TSL (ses Pagen 5 and 6)
" Nurnerical insarization parameter. uncertainty not requined.
" Uncenuitity is detetmined using the max. deviation Srom linsar response applying rectangular distribusion and m expressed for the squan of tha

feid value
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HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 132 of 174

HCT-A-1601-F002-1

TEL: +82 31 645 6300

FAX: +82 31 645 6401



HCTCO,LTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30V4- SN:3863 Augusl 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ” Unc
_A(MH2)® | Permitvity” | (Sim)" | ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)

150 523 0.76 1189 11.89 11.89 0.00 1.00 £133 %
450 435 0.87 10.31 10.31 10.31 0.17 1.30 +133 %
750 419 0.89 983 | 983 | 083 | 024 | 121 | +120%
835 415 0.90 946 946 9.46 0.21 1.30 £120%
900 415 097 9.28 9.28 9.28 0.26 1.11 £120%
1450 405 1.20 8.31 8.31 8.31 0.15 1.81 £ 120 %
1750 401 1.37 B.18 8,18 8.18 0.36 0.90 2 120%
18900 40.0 1.40 7.84 7.84 7.84 0.21 1.07 +120%
1950 400 1.40 7.60 7.60 7,60 0.31 0.80 +120%
2450 392 1.80 7.04 7.04 7.04 0.27 0.8 £ 120 %
2600 39.0 1.96 6.84 6.84 6.84 0.27 1.04 £120%
3500 379 291 68.77 6.77 6.77 0.38 1.08 £131 %
5250 359 471 494 484 4.94 0.35 1.80 £13.1 %
5600 355 5.07 444 4.44 444 0.45 1.80 £131%
5750 354 522 4.65 4.65 4.685 045 1.80 131 %

" Froguency validity above 300 MMz of nooumw,wmmmSvuamww(mPaw?) cise @ i resiicind fa ¢ 50 MHz. Trw
uncananty i the RSS of the ConvF uncenainty st cal and the Q y banvl Frequency valaty
betow 300 Mz is = 10, 25, 40, 50 and 70 MHz for Comn unmn)o 54, 128 |50mdm’#kmoocmdy Mb&uhmmy
ukky can be extended 10 = 110 Mz

" At frequences below 3 GHz, the vality of tissus parsmeters {c and o) can be relared (0 = 10% I lgua P 4 A hed 1o
measured SAR values. Al fequencies abiove 3 GH2. the viidity of tssue parameders [ and o) is resiricted 0 & 5% m-mumuunnssa
theConvF uncectanty for indicated larget BEa0e pAAMStars

% Alpha/Dapth nre dotermined dunng calibration. SPEAG warrants that the remaning devalion due 10 1he boundary effect after compensation i
always isss than + 1% for frequences below 3 GHz and below ¢ 2% for frequencies between 3-6 GHz o ary datance (arger than haif the probe op
deamneder kom the boundary
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01

.13, 2016

EX3DV4-- SN:3863 August 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth ” ne
1(MHz)" | Pormittivity" (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 619 0.80 11.68 11.68 11.68 0.00 100 | £133%
450 56.7 0.94 10.67 10.67 10.67 010 | 120 | +133%
750 §5.5 0.96 9.76 9.76 9.76 026 | 1.16 £12.0 %
835 55.2 087 | 940 940 9.40 0.23 1.44 £120%
1750 53.4 1.48 \ 7.73 7.73 7.73 0.24 1.01 £ 120 %
1900 533 152 7.48 748 7.48 0.39 0.80 £ 120 % l
2450 52.7 1.95 7.11 711 7.11 0.31 0.80 +12.0 %
2600 525 2186 6.97 697 8.97 0.33 0.80 £12.0%
5250 489 536 444 4.44 444 | 040 1.90 £13.1%
5800 485 577 377 3.77 .77 0.50 1.90 +£131%
5750 483 5.84 4.08 l 4,08 408 | 050 1.90 131 %

“mevvudlyooonmoMszzmoMmcnyappmﬂorDASYvdlvdmhulmi‘mﬂ whue B s resircted 1o = 50 MHz. The
uncertainty is the RSS of the Comd uncertainty st ¥ and the o y for the indicated frequency bantt. Frequency validiy
balow 300 MMz is £ 10, 25, 40, sowromuac:mvrmmuuo 64,128, imwmww Abave 5§ Gz frequency
chmhmrdodm-"OM&

" Al requencies Delow 3 Gz, the vaidity of tissue parametem (¢ and 1) can be tetaced 10 4 10% If iguid comp [
mensure SAR values, Al froquoncies above 3 GHz, the validity of Sssue parameters (c and o) i tesiricied 1o £ 5% nmuumyxsmoﬂssu
wwmmhmwnum-nmm

“ Alpha/Depih ane determined during calltiraton. SPEAG warrants thal the remanng devielion due 1o e dary etfect after P
Mysusmm:1%bvhumbdnwlcmnndulnwoZ%whw-m}o@u-mmwuumhﬂmmw
Glametar from the boundary

Certificate No: EX3-3663_Aug15 Page 6 of 11

HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 134 of 174

HCT-A-1601-F002-1 TEL: +82 31 6456300  FAX: +82 31 645 6401
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30VA4-. SN:ABGY August 27, 2015

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

cy response (normakzed

Freguen
.

D6
oor——-t— . ' N
0 500 1000 1500 2000 2500 3000
f (M)
° ©
'EKJ RZZ
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCTCO,LTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
EX30V4- SN.3863 August 27, 2015
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz,R22
* L . . . .
N Y Tol X >
g
y ,' Vet gy pptra T e B B S - S g
a@
Ro;l] |
] e e T
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX3DV4- SN:3863 August 27, 2015

Dynamic Range f(SAR}caq)
(TEM cell , foyu= 1900 MHz)

s
’
— 10 b ot
f': .
2 10 o
10+ } ! 4
L]
10 10 10 10 10 10 10
SAR [mW/em3)
2 o]
not compernsated compensated
1
k)
= 0 B i L St 81 1 vt s hors ety
5 L P ;
w
w08 1o 108 10
SAR [mW/em3)
o | L]
2ot compensatad compensatec
Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX30V4- SN3EE3 August 27, 2018

Conversion Factor Assessment

= B35 MHz. WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comf)

H i
3 3

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

-0 <08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

EX3DV4- SN.3863 August 27, 2015

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

Other Probe Parameters

[ Sensor Arrangement Triangular |
| Connector Angle (*) l 105.3 |
| Mechanical Surface Detection Mode | enabled |
| Optical Surface Detection Mode disabled |
| Probe Overall Length | 337 mm |
[ Probe B-ndy Diameter i 10 mm
[ Tip Length | amm
[Tip Diameter 2.5 mm
mx Calibration Point 1 mm

| Probe Tip 1o Sensor Y Calibration Paint 1 mm

l Probe Tip to Sensor Z Calibration Point 1 mm |
“Recommended Measurement Distance from Surface 1.4 mm
Certificate No: EX3-3863_Aug15 Pape 110l 11
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HCTCOLTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
Calibration Laboratory of o, Schwelzerischer Kalibrierdienst
Schmid & Partner % g Service suisse d'étalonnage
Engineering AG ) Servizio svizzero di taratura
Zeughausstrasse 43, 6004 Zutich, Switzerland % Lﬁ_\\.\? S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr

cient  HCT (Dymstec)

gnition of calibration certificates

Accreditation No.: SCS 0108

Certificate No: D835V2-441_Jan15

CALIBRATION CERTIFICATE

Otgect

CaSbration date

Calibration procedure|(s)

DB35V2 - SN: 441

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz.

January 23, 2015

The ernants gnd Ihe unce

Calvraton Equipment used (METE critical far casbration)

This caltration cenificate documents the traceadlity 1o nationad standards, which realze the physical units of measurements (S1).
with conlidence probability are given on the followsng pages and are part of the cerificate

All colibrations have been conducted in the closed labormtory laciity. anvironment tempenature (22 2 3)°C and humidity < 70%.

Primary St 1D # Cal Date (Cemficats No.) Scheduled Calibeation

Power meter EPM-4424 GB37480704 07-0ct-14 (No, 217-02020) Oct-18

Powar sansor HF B481A US37202783 07-0ct-14 (Na. 217-02020) Oet-15

Powar sansor HP B481A MY41082317 07-0ct-14 (No. 217-02021) Ocl-16

Roteronce 20 dB Atterustor SN 5058 (20%) 03-Apr-14 (No. 217-01618) Ape-16

Type-N mismatch combinatian SN: 5047.2 / 08327 03-Apr-14 (No, 217-01821) Ape-15

Hotarence Probe ES30V3 SN. 3205 30-Dac-14 (No. £53-3205_Doc14) Dec-16

DAE4 SN s 18-Aug-14 (No. DAEL.601 Augtd) Aug-15

Secondary Standards D Check Date (in house) Schoduled Check

AF generator RES SMT-06 100005 04-Aug-99 (in house chack Oct-13) In housa check: Oct-16

Notwork Analyzer HP 8753E US37300585 S4206 18-0ct-01 (In house chack Oct-14) In house check: Oct-15
Nameo Function

Calbirated by: Michaet Wabsr Laboratory Techrican ? %_

¢
Approved by Katla Pokovic Technical Manage!

e

issued: January 26, 2015
This calibeation cortificata shall not be reproduced axcept in full without wiitten approval of e laboratory

Certificate No: D835V2-441_Jan15
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HCTCO,LTD

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016

Calibration Laboratory of

Schweizarischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accredation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz2)",
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 frequency indicated.

e 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 Retum Loss ensures low
reflected power. No uncertainty required.

e 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 resuit.

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

FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 415 0.90 mho/m
Measured Head TSL parameters (22020.2)°C 41526% 0.93 mho/m = 6 %
Head TSL temperature change during test <05°C —ee- ——
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.96 Wikg
SAR for nominal Head TSL parameters normalzed to 1W 8.21 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL condition
SAR measured 250 mW input pawer 1.54 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 6.04 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 552 0.97 mho/m
Measurad Body TSL parameters (22.0=02)"C 558+6% 1.01 mho/m 26 %
Body TSL temperature change during test <05°C — —~
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2,40 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.34 W/ikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 57 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.14 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 51.7Q-10Q
Retum Loss -3404dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 472Q-271Q
Return Loss -27084d8

General Antenna Parameters and Design

| Electrical Detay (one diraction) | 1.369 ns

After long term use with 100W radiated power, only a shght warming of the dipole near the leadpoint can be measured.

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly connected to the
sacond am of the dipole, The antenna is therefore shont-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order 10 imprave matching when loaded according to the position as explained in the
"Measurament Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length s still

according to the Standard.
No excessive force must be applied o the dipole arms, becausse they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on March 08, 2001
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DASYS5 Validation Report for Head TSL

Date: 22.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 441

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

Medium parameters used: { = 835 MHz; o = 0.93 S/m; & = 41.5; p = 1000 kg/m’
Phantom section: Flat Section

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

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

» DASY5252.8.8(1222); SEMCAD X 14.6.1(N7331)

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 = 56.43 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.49 W/kg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.54 W/kg

Maximum value of SAR (measured) = 2,76 Wikg

d8
0
-2.40
-4,80
-7.20
-9.60
-12.00
0dB =276 Wikg =441 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 23.01.2015

Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 441
Communication System: ULD 0 - CW; Frequency: 835 MHz
Medium parameters used: { = 835 MHz; o = 1.01 S/m; & = 35.8; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY 352 Configuration:

o  Probe: ES3DV3 - SN3205: ConvE(6.17, 6,17, 6.17); Calibrated: 30.12.2014;

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

» Electronics: DAE4 Sn601; Calibrated: 18.08.2014

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

« DASYS252.8.8(1222), SEMCAD X 14.6,10(7331)

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

Reference Value = 54.59 V/m; Power Drift = -0.02 dB

Peak SAR (extrapoluted) = 3.53 Wikg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 157 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

dB8

0

-2.40

-4.80

-7.20

9.60

-12.00

0dB =280 W/kg =447 dBW/kg
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Impedance Measurement Plot for Body TSL

23 Jan 2015 13:39:52
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Calibration Laboratory of _,sf“‘t;ﬂl,.; § Schweizerischer Kalibrierdienst
Schmid & Partner % = G Sorvice suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand % ,‘ﬁ.\y‘ S Swiss Calibration Service
Accradites by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of callibration certificates
cient  HCT (Dymstec) Centificats No: D1900V2-5d032_May15
Otject D1900V2 - SN: 5d032
Gasbration procodure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Caliteation date May 20, 2015
This calbration cerilicate documents the traceability to national standards, which raalize the physical units of measuramants (1)
The measisenents and the uncenaintios with confidance probability are given on tha Inllowing poges and ane pan of the comficale
Al calibrations have been conducted in the closed laboratory facilty, emvironment tempetatiare (22 « 35°C wnd humidity < 70%
Caltration Equipment used (MATE grtical for calibration)
Primary Standards lio# Cal Date {Coriificuts No ) Schaduled Casbration
Pawer metar EPM-442A | GB37480704 07-Oct-14 (No, 217-0R020) Q15
Pawer sansor HP 84814 us3raeemas 07-0ct-14 (No, 217-02020) Oct-15
Power sensor HP 8481A MY41082317 07-0ct-14 (No, 217-02021) Oot-15
Aelerence 20 dB Attlanuator SN: 5068 (20K) 01-Apt-15 (No. 217-02131) Mar-16
Type-N mismatch combinabon SN 50472/ 06227 01-Apr-15 (Mo 217-02134) Mar16
Retarance Probe ESSOV3 | SN 3206 30-Dec-14 (No. ES3-3205 _Dac14) Deoc-15
DAE4 | sx 0t 18-Aug-14 (No. DAE4601_Aug1d) Aug-15
Saecondary Standisrds iDs Check Date (in house) Scheduled Check
AF generator RAS SMT-08 160005 D4-Aug-98 (in house check Oct-13) Ih house check: Oct-18
Notwork Analyzer HP 8753E USI7I0585 S4200 18-0ct-01 (In house check Oct-14) in house check: Oct-15
Name Function Signature
Calivented by Lat Kiysnor Labaratary Techniclan W ¢
Approved by Katia Pokowic Tachaical Manager W
tssusd: May 20, 2015
This calibraton cedificate shall not be reproduced axcegt i full without written approval of the laboratory
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Calibration Laboratory of 5“‘\":';","';.; S  Schweizerischer Kallbrierdienst
Schmid & Partner e  Service auisse detaionnage
Engineering AG o Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland -«,w/'\‘,l\‘ o S Swiss Calibration Service
Accrodied by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) 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 frequency indicated.

e 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.
No uncertainty required,

« SAR measured: SAR measured at the stated antenna input power.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Froquency 1900 MHz = 1 MH2
Head TSL parameters
The following parameters and cakulations were applied.
Tempersture Permittivity Conductivity
Nominal Head TSL parameters 20°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202)°C 3B96% 1.37 mho/m 2 6 %
Head TSL temperature change during test <05°C —e- —ees
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power

102 Wikg

SAR for nominal Head TSL parameters normakized to 1W

41.1 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power

5.33 Wikg

SAR for nominal Head TSL parameters normalized to 1W

21.4 Wikg = 16.5 % (ks2)

TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters (220:02)°C 527 6% 1.51 mho/m £ 6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Coadition
SAR measured 250 mW Input power 10.2 Wig
SAR for nominal Body TSL parameters normalized 10 1W 40,9 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 541 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.7 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d032_May15 Page30f8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 513Q+520
Retum Loss -2550d8

Antenna Parameters with Body TSL

Impadance, transformed to feed point 474043550
Ratum Loss -242d8

General Antenna Parameters and Design

[ Etoctrical Delay (one direction) | 1.195 ns ]

After long 1erm use with 100W radiated power. only a slight warming of the dipote noar the tesdpoint can ba measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line &5 directly connacted to the
second arm of the dipole. The antenra is therefore shart-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching 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 is still

according to the Standard
No excessive force must be applied 1o the dipole arms, becauss thay might bend or the soidered connections near the
feadpoint may be damaged.
Additional EUT Data
Manutactured by SPEAG
Manufactured on March 17, 2003
Cortilicate No: D1800V2-504032_May15 Pagedofd
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DASYS5 Validation Report for Head TSL
Date; 20.05.2015

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: a = 1.37 S/m: &= 38.9; p = 1000 kg/m"
Phantom section: Flat Section
Measurement Standard: DASY3 (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration

« Probe: ES3DV3 - SN3203; ConvF(3. 3, 5); Calibrated: 30.12.2014;

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

» Electronics: DAES Sn601; Calibrated: 18.08.2014

o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Vilue = 99.00 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 10.2 W/kg: SAR(10 g) =5.33 W/kg

Maximum value of SAR (measuored) = 12.7 W/kg

dB

0

-3.60

-1.20

-10.80

-14.40

-18.00

0dB =127 W/kg = 11.04 dBW/kg
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R HCT CO,, LTD.
eport No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. R
g Mayang=ayenn, yeonggi-do, 17383. Rep. of 153 of 174

HCT-A-1601-F002-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



HCTCO,LTD

FCC ID:

ZNFK430Y

Issue Date:

01. 13, 2016

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

Date: 20,05.2015
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 = 1.51 S/m; & =52.7; p = 1000 kg/m"
Phantom section; Flat Section

Mcasurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY32 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4,65); Calibrated: 30.12.2014;
e Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Serial: 1002

o DASYS252.8.8(1222);, SEMCAD X 14.6,10(7331)

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

Reference Value = 96.54 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 10.2 W/kg: SAR(10 g) =541 W/kg

Maximum value of SAR (measured) = 12.8 W/kg

dB
0
-3.80
-1.60
-11.40
-15.20
-19.00
0dB =128 Wkg=11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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Multiiateral Agr for the gnition of calibration certificates

ciemt HCT (Dymstec) Certificats No: D2450V2-743_May15
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 743

Calibention procackira(s) QA CAL-05,v9

Cadbration dute: May 19, 2015

Tha moan s and the uncertainies with cordl

Calibratian Equipment used (MATE critical for caibration)

Calibration procedurea for dipote validation kits above 700 MH2z

This callbration cerificals documeants the trnceability 10 national standaros, which raalize ihe physical unils of measurements S,
probebiity are given on the folowing pages and are past of the cortiticate

Al calibrations have basn conducted in the closed tsboratary faclity: emviconment temparature (22 & 31°C and humidity < 70%

This calibeaton cedificate shall not be reproduced except In Tull witheut witten aporoval of the laboratory

Primary Standards [io# Cal Date (Carlificats No.) Scheduled Callrtion

Pawar meter EPM-242A | cBaz4a0704 07-Oct-14 (No, 217-02020) Oct-15
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.
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
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 system configuration, as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =S mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 352 1.80 mho/m
Measured Head TSL parameters (220=02)°C 37926% 1.84 mho/m +6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 250 mW input power 13.6 Wikg
SAR for nominal Head TSL perametsrs normalized 1o 1TW 53.4 Wikg = 17.0 % (k=2)
SAR averagod over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The tollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (220=202)"C 507 6% 203mho/m+6 %
Body TSL temperature change during test «05°C eee -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measurad 250 mW input power 13.4 Whag
SAR for nominal Body TSL paramaters normalized to 1W 52.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAH measured 250 mW input powsr 6.20 Whg
SAR tor nominal Body TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed ta feed point 5420+440
Retum Loss -2464d8B

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51404+61 10
Return Loss -24.2d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) 1160 ns

After long term use with 100W radiatad power, only a slight warming of the dipole near ihe feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding fine is directly connected to the
second am of the dipole. The antenna is therefora shor-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when leaded according to the position as explained in the
“Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data

Manutactured by SPEAG

Manufactured on December 01, 2003
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DASYS5 Validation Report for Head TSL
Date: 19.05.2015

Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.84 S/m; £. = 37.9; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2011)
DASY52 Configuration

« Probe: ES3DV3 - SN3205; ConvF(4.54, 4,54, 4.54); Calibrated: 30.12.2014;

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

e Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASY5252.8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 101.4 Vim; Power Drifi = 0.04 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g} = 13.6 W/kg; SAR(10 g) = 6.32 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

d8
0
-4.80
-9.60
-14.40
-19.20
24,00
0dB =177 Wikg = 1248 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 19.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium parameters used: f = 2450 MHz; o = 2.03 S/m; & = 50.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibruted: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« FElectronics: DAE4 Sn601; Calibrated: 18.08.2014

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

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

Reference Value = 96.12 V/m; Power Dnift = -0.02 dB

Peak SAR (extrupolated) = 27.9 Wikg

SAR(1 g) = 13.4 W/kg: SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 17.7 Wikg

dB8

-4.80
-9.60
-14.40
-19.20

-24.00

0dB =177 Wkg= 1248 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accraditation No.: SCS 0108

Cartificate No: D2600V2-1015_Mar15

HCTCOLTD
FCC ID: ZNFK430Y Issue Date: 01. 13, 2016
Calibration Laboratory of PN Schwelzorischor Kalibrierdsenst
Schmid & Partner = S Service sulsse d'étalonnage
Engineering AG % c Servizio svizzero di taratura
Zeughausstrasse 43, 0004 Zurich, Switzeriand Y 4‘//"\\\3’} S  Swiss Calibration Service

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1015
Cattration procechurs(s) QA CAL-D5.v89

Calibration procedure for dipole validation kits above 700 MHz
Calbration date March 25, 2015

This calbration certificite doouments the raceabiity to nationat standarts. which realize the physical units of messurements (SI),
The WS and ha ung with canfidorce peobability are gven an the loliowsng pages and are parn of the cerificase.

AR s have boen cor

Calibention Equipment used (MATE criticat for calibeation)

In 1he closed labaralovy faciity. amironment lempormture (22 + 3)°C and humidity < 70%

Prienary Standarts 08 Cal Date (Cestilicate No.| Scr C y
Powor metar EPA-442A GBI7480704 07-Oct-14 (No. 217-02020) Oct15
Powr senaoe HF 8481A USa7202783 07-Oct-14 (No, 217-02020) Oct15
Power sensor HP 84814 MY41092317 07-Oct-14 (No. 217-02021) 015
Reference 20 dB Attenuator | SN: 5058 (20k) 03-Ape-14 (No. 217-01918) Apr-15
TypeN mismaich combination | SN: 5047.2 /06327 03-Apr-14 {No. 217-01021) Apr15
Referance Proba ESIOV3 SN: 3206 30-Doc-14 (No. ES3-3205_Dec14) Dec-15
DAE4 SN 801 18-Aug-14 (No, DAEAG0T_Augtd) Aug-15
Secondary Stundards 0 Chock Date (in house) Scheduled Check
AF ganarator RAS SMT-08 100005 04-Aug-99 (in house check Oct-13) In house chock: Oct-16
Network Anadyzer HF 87536 USI7300885 54206  18-Oct-01 (In house chack Oct-14) In house check: O1-15
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The Swiss Accreditation Service is one of the signatorios 1o the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary.

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (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:

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 befow the center marking of the flat phantom section, with the arms oniented
parallel to the body axis.

* Feed Point Impedance and Retumn 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 Retumn Loss ensures low
reflected power. No uncertainty required.

» 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 relroned uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V528.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 2600 MHz + 1 MHz
Head TSL parameters
The following paramates and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 390 1.96 mho/m
Measured Head TSL parameters (220+02)'C 37226% 2.00 mho/m = 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wiy
SAR for nominal Head TSL parameters notmahzed 1o 1W 56.5 Wikg = 17.0 % (k=2)
SAR nveraged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 65.40 Wiy
SAR for nominal Head TSL parameters nomalized to 1TW 25.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcuiations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220202)"C 503+£6% 220 mho/m 26 %
Body TSL temperature change during test <05*C - -
SAR resuit with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.1 Whkg
SAHR for nominal Body TSL parameters normalized to 1W 554 W/kg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.27 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 24,8 Wikg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5000Q-2110
Raturn Loss -335d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48680-19Q
Retum Loss -278dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1150 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecled to the
second arm of the dipole, The antenna is therelore shor-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not alfected by this change, The overall dipole langth is still

acoording to the Standard
No excessive foroe must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged
Additional EUT Data

Manutactured by SPEAG

Manufactured on October 30, 2007
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DASY5 Validation Report for Head TSL
Date: 20.03.2015

Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: [ = 2600 MHz; o = 2 S/m; g, = 37.2. p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASY32 Configuration:

« Probe: ES3DV3 - SN3205; ConvF(4.49, 4.49, 4.49); Calibrated: 30.12.2014,

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

« Electronics: DAEA Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA; Serial: 1001

« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 102.2 V/im: Power Drift = 0,03 dB

Peak SAR (extrapolated) = 30.4 W/ikg

SAR(1 g) = 14.4 W/kg: SAR(10 g) = 6,4 W/kg

Maximum value of SAR (measured) = 18.9 W/kg

an
.
a0
LR
540
2
rem
0dB =189 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.03.2015
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parnmeters used: { = 2600 MHz; o = 2.2 S/m: ¢, = 50.3; p = 1000 kg/m’
Phantom section: Flat Section

Mecasurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.13, 4.13, 4.13); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA. Senal: 1002

o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 96.03 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 29.2 W/kg

SAR(I g) = 14.1 W/kg: SAR(10 g) = 6.27 W/kg

Mauximum value of SAR (measured) = 18.6 Wikg

dB8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =186 Wikg =12.70 dBW/kg
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Attachment 5. — SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Ingredients Frequency (MHz)
(% by weight) 2 450 -2 700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol hexyl ether i, i i - - - 17.24 10.67
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter
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Attachment 6. —- SAR SYSTEM VALIDATION

Per FCC KCB 865664 DO02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

Dielectric Parameters CW Validation Modulation Validation

Rl C;irk?:)a?ion Dipole Date
e | point pemmitiviy Conduciivity S5V ui?a”r?.JlEJt?SS Type Facter PAR

y Typ

4 1605 [ET3DV6 | Head | 835 | 441 | 05.11.2015 41.6 0.89 PASS PASS | PASS |[GMSK|PASS | N/A
4 1605 [ET3DV6 | Head | 835 | 441 | 05.11.2015 41.6 0.89 PASS PASS | PASS | N/A | N/A | N/A
4 1605 [ET3DV6 | Body | 835 | 441 | 05.11.2015 55.4 0.97 PASS PASS | PASS |[GMSK|PASS | N/A
5 3903 |EX3DV4 | Body | 835 | 441 |10.08.2015 55.4 0.97 PASS PASS | PASS | N/A | N/A | N/A
4 1605 |ET3DV6 | Head |1900| 5d032 | 06.04.2015 40.1 1.39 PASS | PASS | PASS |GMSK|PASS| N/A
4 1605 [ET3DV6 | Head |1900| 5d032 | 06.04.2015 40.1 1.39 PASS PASS | PASS | N/A | N/A | N/A
5 3903 |EX3DV4 | Body [1900| 5d032 | 10.08.2015 52.4 1.51 PASS PASS | PASS |[GMSK|PASS | N/A
5 | 3903 |EX3DV4| Body |1900| 5d032 | 10.08.2015 52.4 151 PASS | PASS | PASS | N/A | N/A | N/A
12 | 7370 |EX3DV4 | Head [2450| 743 |09.14.2015 38.6 1.83 PASS PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body (2450 743 |09.15.2015 53.6 1.93 PASS PASS | PASS |[OFDM| N/A |PASS
1 | 3863 |EX3DV4| Head |2600| 1015 |09.14.2015 39 1.95 PASS | PASS | PASS | N/A | N/A | N/A
9 | 3968 |EX3DV4| Body |2600| 1015 | 07.01.2015 52.9 2.18 PASS | PASS | PASS | N/A | N/A | N/A

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
D01v01r04.
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