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Calibration date April 27, 2015

This calteation cerficate documents the raceabilly 10 navional standands, which realze the phiysical units of measurements {55
™e and the rties with con protobity ore gven on the follwing pages and are pan of he cenificate.

All caltrations heve Deen conduciod n the doasd laboratory facity: govironment ternperatare (22 = 31°C and humidity < 70%

Calraton Equipment used (MATE catcal for calbration)

Primary S D T Cal Date {Cersticate No.) Scheduied Calteation

Power meter E44198 GB41293874 | Qt-Apr-15 {No. 247-02128) Mai-16

Power sansor E44124 MY4 1456087 | 01-Apr-18 (No. 217.02128) Mar-16

Refarance 3 0B Atlerustor | SN: 55084 {3¢) O1-Apt-15 (No. 217-02129) | Martg

Rederance 20 6B Alleestor | SN: S5277 (20w) 01-Apr-18 (No. 217-021321 Mar- 16

Redarence 30 0B Ath " SN 55129 (305) 01.Ape-15 (No. 247.02133} Mar-16

Reference Probe ES30V2 SN: 3013 40-Dec-14 (No. ES1.3013_Dec14) Dec-15

DAEA SN: 680 14.Jan-15 {No. DAE4-660_Jan15) Jan-16

Secondary Stancands 3] Check Date (in fouse) Schaduled Check

RF gerscator HP 86450 US 3642001700 4-Ag-89 [in house check Apr-13) In houss chock: Apr-16

Network Adalyzer HP 87538 | US37390585 18.0ct-01 fin house check Get-14) In house oneck: O-15
Nams

Approved ty: Katjo Pekoric

Issuedh Aprd 29, 2015

This catbeation conficale shall not be reproduced excant in full wihout wisien appeoval of the laboratory
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Glossary:

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 dependent inearizalion parameters

Polarization » @ rotation around probe axis

Polarization 3 & rotation arcund an axis that is in the plane normal to probe axis (at 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 slated uncertainty of Convi

»  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 Dryz VRxyz A B, C. D are numencal linearzation parameters assessed basad 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
measurements for { > 800 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 DASYA software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
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 Sphenical Isotropy {3D deviation from isotropy): in a field of fow gradients realized using 8 flat phantom
exposed by a patch antenna.

»  Sensor Offset The sensor offset corresponds to the offset of virtual 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: ZNFKA430T Issue Date: 01. 13, 2016

ETIOVE~ SN, 1605 Apal 27, 2015

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

~ SensorX Sensor Y | Sensor Z [ Unc (k=2) |
Norm (uV/(Vimj')" | 148 1.91 161 [ 2100 %
“OCP (mV)" 100.4 99.7 ‘ 100.3 ‘:
Modulation Calibration Parameters
(oD [ Communication System Name | | A 8 ¢ | b VR | Unc
| 98 | dBYWY ... . o
I oW _ [ X o0 00 | 10 | 000 | 1696 | 230% |
= YT o0 | oo 10| Tl esz [T
| B Z| 00 | 00 10 T

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

A The uncenainties of NormX.Y.Z do not altect the E*field urcatanty nside TSL (soe Pages 5 and §)
f' Numerical Spanzation parametes: uncertainty nol requined
¥ Uncertainty s determingd using the max. deviation from lineas resporse applying rectanguiar Bistnbution and o expressed for the souare of the

Badd value
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FCC ID: ZNFKA430T Issue Date: 01. 13, 2016

ETIOVH~ SNI1605 April 27,2015

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

Calibration Parameter Determined in Head Tussue Simulating Media

Relative Conductivity ] Depth* m
F{MHz}© | Permittivity” _(sim)” ConvF X | ConvFY | ConvFZ Alphl (mm) (k=2

750 419 0.89 664 . 6,64 5.84 0.26 3.00 +120%
B35 41.5 0.90 6.33 6.33 6.323 0.28 3.00 $120%
900 415 0.97 6.14 6.14 6.14 0.31 3.00 £120%
1450 40.5 1.20 537 5.37 5.37 0.45 264 £120%
| 1750 | 401 137 5.20 5.20 5.20 073 | 215 +120%
1900 40.0 1.40 | 5.01 601 | 501 | 08O | 212 £120%
1980 40.0 140 494 494 | 494 0.80 2.05 £120%
2300 395 1.67 4.77 4.77 4.77 0.80 1.88 £120%
2450 39.2 ~1.80 457 ] 4.57 457 ! 085 | 175 | £120% |

® Frequency vabdity above 300 Mz of 3 100 Miz anly apples for DASY v4 4 and twgher (soc Page 2), else 1 is reatricted to £ 50 Mz, The
uncurtainty is the RSS of the Convi uncardsity al calibration fraguency and tha uncerdainty %r the ind frequency band, Freg y vaiaty
bedow 300 MH2 s = 10, 25, 40, 50 and 70 MK for ConvF assessmonts 31 30. 84, 128, 1somzzowurmwy Abon.»GHHmw-q
validity can be extended to + 110 Mz

¥ A frequencies below 3 GHZ, the validity of issue parameters (€ 3G a) can be relaxed o + 10% # fiquid comp Son fomus © apphed o
meastred SAR values. Al froquencies above 3 Giz, the valdty o isson paramaters (c &0d o) S restncted 1o £ 6% The uncertarty & the RSS of
the ConvF uncartainty for indicated large! fissue pavameters.

Y AphaiDepth are determinad during caitration. SPEAG warmants that the rémaining deviation due to the boundary effect afier compensation is
ahways bess hen & 15 foe frequencios helow 3 GHz and helow £ 2% for frequencies between 38 GHz at any distance Sarger than hall tha pobs tip
dameter brom the boundary
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FCC ID: ZNFKA430T Issue Date: 01. 13, 2016

ET30V6- SN, 1605 Aprid 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Gonductivity | Depth® | Unct
f{MHz)° | Permittivity” | (8m)" ConvF X | ConvFY | ConvFZ | Aipha® | (mm) (k=2)
780 ] 556 | 086 621 | 821 6.21 030 | 271 | £120%
835 65.2 0.97 11| 611 6.1 030 | 300 | £120%
1750 534 | 149 4.66 466 4.66 080 | 262 | £120% |
1900 | 533 | 1s2 454 | 454 458 | 080 | 282 | s120% |
| 2450 | 527 l 1.95 4.18 4.18 4,18 0.79 180 | £120%

£ Frequency waldity above 300 MHz of = 100 MHZ coly applias for DASY v4,4 and higher (sae Page 2}, @& € &5 resincted to & 50 Mz The
uncertainty 15 the RS3 of the ConviF uncenanty at cadibration frequency and the uncentainty for the indicated frequency band, Frequency 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 bre extenced 10 = 110 MHz

¥ A1 fraquancies below 3 Gz, the validity of 53300 paramaters (z and ) can be relsxed 10 = 10% It iquid compensation formuls is sppied 10
measured SAR values. Al frequoncies above 3 GHz, the validiy of fssus parameters (L and o) is reairicted o ¢ 5%, Tha uncenanty is the HSSof
the Com uncertninty for indicated target tissue parametars.

* Alpha/Degth are doloemined during calbration, SPEAG warrants tat the remamnng devialion due 10 the boundary effect after compersstion s
adweys 055 than + 1% for fequencies baivw 3 GHz and batow £ 2% lor freguancies betwasn 3-6 GHz st any datance larger than half the prode bp
dameter from she bourdary
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FCC ID: ZNFK430T Issue Date: 01. 13, 2016
ET30VE- SN 16805 Apnl 27, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Issue Date: 01

.13, 2016

ET30VE- SN1605

Apnl 27, 2015

Receiving Pattern (¢), 3 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: ZNFK430T Issue Date: 01. 13, 2016
ET3DVG- SN:160S Apnil 27, 2016

Dynamic Range f(SARjeaq)
(TEM cell , feva= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFKA430T Issue Date: 01. 13, 2016

ET3DV6- SN:1605 April 27, 2015

Conversion Factor Assessment

f= 835 MHz WGLS R® (H_convF) = 1800 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: ZNFKA430T Issue Date: 01. 13, 2016

ET30DVE~ SN1805 Apal 27, 2015

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

Other Probe Parameters

Sensor Arrangement - Tnangular |
Connector Angie () S o [ T 87|
Mechanical Surface Detection Mode S enabled
| Optical Surface Detaction Mode H | disabled
[ Probe Gverall Length [ 337mm|
Probe Body Diameter | 10 mm |
| Tip Length S S 10 mm |
“Tip Dilameter ' I &8mm |
"Probe Tip (o Sensor X Calibration Point 27 mm '
{Probe Tip to Sensor Y Calbration Pont. ) | — 27mm |
[‘Probe Tip o Sensor Z Calibration Poit =i | T 27mm |
; Recommended Measurement Distance from Surace 4 mm

A
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