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Calibration Laboratory of S, Schwalzsrischar Kalibriardianst
Schmid & Partner A Eervice suisse d'étalonnage
Engineering AG m Servisio svizzero di Laratura
Zoughaussirasse 43, 8004 Zurich, Switzerland ﬁf Swiss Calibration Service
el
Accredited by the Swiss Accraditation Sarvice [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Servica s ona of tho slignatoias to the EA
Muttilateral Agreement for the recognition of calibration certificates

cient  Digital EMC {Dymstac) Cortificato No. EX3-3933_Sep13
CALIBRATION CERTIFICATE [
Objoct EX30V4 - 5N:3833
Gulibration procedure(s) QA CAL-01.v8, QA CAL-12 v8, QA CAL-14.vd, QA CAL-23.v5,

QA CAL-25vE

Calibration procedure for dosimetric E-field probes

Calibration date: September 24, 2013

Thig calibraton canficate documents INe raceatdly 1o nalional standends, which reskee the physical mmits of messurements (S1)
The measurgments and the uncerainties with confidence probability are ghen on tha following pages and are part of the cedtificats.

Al calibrations have been conduciad in tha closod lnbomiony faclity: onvironmdond imporature (32 = 3170 and humiddy = 7%

Calibration Equipment used (MATE cotical Tor calbrastan)

Frimary Standards ([5] __I:_'.ur Date [Cartficate Ne ;| ; Ecljad'_u_bu_ E.ah_bral:_lqn

Fowenr mister E44 108 3H4 1293874 Od-Aypr-13 (No. 217-01733) Apr-14

Power srnaot F44 128 MY A 14RRDRT Nd-Apr-13 (Mo, 29T-01733) Apr-14

Raference 3 dB Alenuslor AN, 25054 (30) 0d-Agr-13 (No, 217-01737) Agr-1d

Referance 20 ¢B Attenuaior SH: SE2IT (20x) D-Ape-13 [No, 217-01735) Apr-1d

Raferance 30 aB Attanuatar SN 55128 (30b) O4-Ape-13 [No. 217-01738) Apr-14

Raferance Probe ES30V2 SN 3013 28-Dec-12 (Mo, ES3-313_Doc13) Dac-13

DAE4 &N: 660 450013 (No. DAE4-GE0_Sep1d) Agr-14

| SeconderyStanderds | D Check Date finhouse) ___ Scheduied Check
RF gonensor HP 88485 UEIB4TU01T00 4-Aug-99 (in house check Apr-13) In house check: Apr-15
Nobwork Anabyor HP BTS3E UISIT 00585 18-0ct-01 fin house check Oct-12) In house check: Oct-13
Marmn Funeiion Bigmatu
Calibrated by Jeion Kastrali Laboratory Tochnician e s I-L__._.
= (‘ —,

Approved by: Katjs Pokovic Techrical Manager f*ﬁf@%# o

Issund: Septambaer 24, 2013

This calibration certificate shall not ba reproduced axoept in full without written approval of the laboratory.
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Calibration Laboratory of i, Schw i
: Ry pizerischer Kalibrierdionst
Schmid & Pariner ﬁ}-..._.-’ Service suisse d'dtalonnage
Engineering AG E e Servizio svizzero di taratura
Zeughousstrasse &3, 8004 Zurich, Switzerland ,ﬁ& Ewiss Callbration Serviee
Arcrodiud by (he Swiss Aceredhation Sandes (SAS) Accreditation No.: SCS5 108

Tha Swiss Accreditation Service is one of the signataries to the EA
Multiiateral Agreament for the racegnition of calibration cartificatas

Glossary:

TSL tissua simulating liquid

MORMzx,y 2 sensitivity in free space

ConvF sensitivity n TSL / NORMx. v,z

DCP diode comprezsion paint

CF crest factor (1/duty cycle) of the RF signal

AB.CD modulation dependent ineanzation parameters

Polarization ¢ @ rotation around probe axis

Polarization 5 5 rotation around an axiz that s In the plana normal to probae axis (at measurement center),

i.e., & =0is normal lo probe axis

Calibration is Performed According to the Following Standards:

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

b} |EC B2208-1, "Procedure lo measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", Febmuary 2005

Methods Applied and Interpretation of Parameters:

«  NORMy,y > Assessed for E-fisld polarization § = 0 (f < 900 MHz in TEM-call; f > 1800 MHz: R22 wavaguids).
NORMyy,z are only intermediate values, Le., the uncertainties of NORMx.y,z does not affect the E™-field
uncertainty inside TSL (see below ConviF).

= NORMfxy.z = NORMzx.y.2 * frequency_response (see Frequency Respanse Chart), This linearization is
implemented in DASY4 software versions leter than 4.2. The uncertainty of the frequency response is included
in the stated uncartainty of Com.

= DCPg.y.z: DCP are numerical linearization parameters assessed based on the dala of power sweep with CW
signal (no uncerainty required). DCP doss not depend on frequency nor media.

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

o Axyr By Cxyz Duyr VRx v A, 8, C, D are numarical linearization parameters assessed based on
the data of power sweep for specific medulation signal. The parameters do not depend on frequency nor
media. VI is the maximum calibration renge expressed in RMS vollage across the diode.

»  ConvF and Boundary Effect Parametars: Assessed in flat phantom using E-field (ar Temperature Transfer
Standard for f < 800 MHz) and insida wavaquide using analytical field distributions based on power
measurements for [ = 800 MHz. The same selups 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 DASYS software to improve probe accuracy close to the boundary. Tha sensitivity in TSL corresponds
to NORMx, .z = ConvF whareby the uncerlainly corresponds (o thal given for ConvF, A frequency dependent
ConvF is usad in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o £ 100
MHz

=« Sphercal isolropy (30 devietion from fsotropy): in a ficld of low gradients realized using a flat phantom
exposad by a patch antenna.

»  Sensor Offset The sensor offset comasponds to the offset of virtual measuremeant cantar from the probe fip
{on probe axis). Mo lolerance required.
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ExX30V4 - SN:3923 September 24, 2013

Probe EX3DV4

SN:3933

Manufactured:  July 24, 2013
Calibrated: September 24, 2013

Calibrated for DASY/EASY Systems

(MNote: non-compatible with DASY2 systemtl)
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Report No.: DRTFCC1401-0101(1)

FCC ID: ZNFD160

Date of issue: Feb. 11, 2014

EXIDV4- 5N:3833

Saplember 24, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3933

Basic Calibration Parameters

Bensor X Bensor Y Bensor £ Une (k=2)
Norm {pVIIm)y)" 0.50 0.54 . 0.21 *+10.1% |
DCP (mvY" 8A.4 8R.7 92.6
Modulation Calibration Parameters
uio | Cemmunication Systam Nama | A B c o VR Unc"
— — = | B dBy/pv dB my {k=2)
0 | | x| oo 0.0 10 | 000 [ 1638 | #30%
[ — Y 0.0 0.0 1.0 132.1
| | Z 0.0 0.0 1.0 166.2

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

* The uncurisinties of Morm,Y.Z do not affect the £*-fald uncertainty inside TSL (see Pagas 5 end 6]
" Wumericel (Inearization peremstes: unceralnty not required,

® Uncestainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

figld valee.
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Report No.: DRTFCC1401-0101(1)

FCC ID: ZNFD160

Date of issue: Feb. 11, 2014

EX3IDV4= 5N:3833

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3933

Calibration Parameter Determined in Head Tissue Simulating Media

Seplember 24 313

Relative Conductivity Depth Unct.

f{MH2)C | Permittivity© (Stm) " ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
450 43.5 0.87 12.80 12.80 12,80 0.16 1.90 +13.4 %
600 42.7 0.88 11.31 11.3 11.31 0.12 125 | +134%
750 418 .85 10.33 10.33 10.33 D46 | 077 | £120%
B35 1.6 0.90 10.06 10.06 10.06 0.63 0.63 +12.0 %
800 415 0.a7 983 483 0.83 0.32 0.88 +12.0 %
1750 404 1.37 8.59 8.59 859 0.54 0.71 +12.0 %
1900 40.0 140 | 825 | 825 | B25 | 039 | D80 | 2120%
2300 30.5 167 7.84 7R84 | TeR4 0.30 | 081 =120 %
2450 39.2 180 | 744 | 744 744 D44 | 073 | +120%
| 2600 |0 1,06 1.30 7.30 7.30 032 | 0BR | +120%
3500 319 2.01 7.28 7.28 7.28 0.85 | 080 | £131%
9200 36.0 4,56 5.28 528 5.28 0.30 180 +131%
5300 | 359 4.78 504 | 504 5.04 030 | 180 | £131%
8500 | 356 | 498 5.08 5,08 508 | 030 190 | +£131%
5600 35.5 5.07 4.80 4.80 4.80 0.35 180 | +131%
5800 35.3 5.27 460 4.60 4.80 0.40 180 | $131%

© Frequancy validity of = 100 MHz only applies for DASY wi.4 and higher (389 Page 2). el |t s msiricted 1o £ 50 MHz The ynceriainty is the RSS

of the ConvF uncertaanty 81 calibration frequency and the uncertainty for the indicated frequency tand,
" Al requencias bedow 3 (3Hz, the validity of l=sus parameatans (o and o} can be relaxed 10 + 10% i bqud compansation fermula is apphed 1o

mipasyrad SAR values, Al freguoncies above 3 GHz, tho validity of tissuo paremotors (o and o) is restriched 1o £ 6% Tha uncertainty & the RES ol

the ComvF uncertainty for indicatod terget tiegue peremeters.

Cartificats No: EX3-3933_Sap1d
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Report No.: DRTFCC1401-0101(1)

FCC ID: ZNFD160

Date of issue: Feb. 11, 2014

EXADV4- 3N:3933

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3933

Calibration Parameter Determined in Body Tissue Simulating Media

Seplamber 24, 2013

. Relative Conductivity Depth Unct.

! (MHz) Permittivity " (5im)" ConvFX | ConvFY | ConvFZ | Alpha {mmj (k=2
450 | se7 0.94 12.42 12.42 1242 | 005 | 110 | £134%
B0 56.1 0.95 10.87 10.87 10.87 0.12 1.20 +13.4 %
750 55.5 0.96 9.87 9.87 087 | 065 | 070 | +120%
B35 56.2 0.97 874 479 8.79 0.50 0.78 +£120%
500 56.0 1.06 961 | 961 961 | 085 | 074 | £120%
1760 534 1.49 B.25 8.25 8.25 063 | 0.88 £120%
1800 54.3 1.52 7.78 7.78 7.79 .43 0.80 +12.0 %
2300 52.9 1.81 763 T.63 7.63 0.80 0.58 +12.0%
2450 52.7 1.85 7.6 7.36 7.36 0.80 | 0.56 £12.0 %
2600 52.5 216 7.06 7.06 7.06 0.69 0.50 +12.0 %
500 51.3 2.31 6.82 G.83 G.83 0.74 0.7 +13.1%
5200 490 | s30 | 480 4.60 4.60 040 | 180 | £131%
5300 489 542 4.33 4.33 433 045 1.90 131 %
5500 486 565 402 | 402 | 402 | 045 | 190 | £131%
5600 48.5 597 3.95 3.95 3.95 0.40 1.90 £13.1 %
5800 48.2 .00 4.17 4.17 417 045 1.90 +13.1 %

© Frequancy validity of £ 100 MHZ anty apgies for DASY v4.4 and higher (see Pags 2), slsa it i rastricted to & 50 Miz. The uncenainty is the RSS

of 1né ConviF undenainly at caiibration nequency amd the uncertasnty Tor the mdaated requency band.
* At frequencies below 3 GHz. the validity of tissue parameters (¢ and a) can be refaxed to & 10% If liquid compensation formula is appSod to

maasured SAR values. Al frequancies above 3 GHz, the valigity of tesue parameters (¢ and o) is restricied 1o £ 5%, The uncenainty is the RSS of

they CornF uncanainty for mdicated tangel lissue paramelans,
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TRF-RF-601(00)120709

Copyright © 2014, Digital EMC Co., Ltd.

Page 8ol 11

Page57 / 89
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EX30Va- SN:3%33 Saplembear 24, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Corlificate Mo EX3-3833_Sep13 Pag T of 11
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Report No.: DRTFCC1401-0101(1) FCC ID: ZNFD160 Date of issue: Feb. 11, 2014

EX3DVa— SN:3833 September 24, 2013

Receiving Pattern (¢), 9 = 0°

f=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessmaent: + 0.5% (k=2)
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Report No.: DRTFCC1401-0101(1) FCC ID: ZNFD160 Date of issue: Feb. 11, 2014

EX30Va- SN:3933 Saplembar 24, 2013

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

Input Signal [uy)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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Report No.: DRTFCC1401-0101(1) FCC ID: ZNFD160 Date of issue: Feb. 11, 2014

EX3DV4=5N:3833 Saptember 24, 2013

Conversion Factor Assessment

f'= B35 MHz, WGLS R# (H_comvF) f = 1900 MHz WGLE R2Z2 (H_comf)
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Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz
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Uncertainty of Spherical Isotropy Assessmaent: £ 2.6% (k=2)
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Report No.: DRTFCC1401-0101(1) FCC ID: ZNFD160 Date of issue: Feb. 11, 2014

EX30V4- SN:3933 Soplombor 24, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3933

Other Probe Parameters

Sensor Arrangemeant Triangular |
Conneclor Angle °) 1041
Mechanical Surface Detection Moda anablad
Ciptical Surface Delection Mode dizabled
Probe Overall Length ' 337 mm
Probe Body Diameler 10 mm
"Tip Langth 8 mm
| Tip Diamater 2.5 mm
| Probe Tip to Sansar X Calibration Point ~ 1mm |
" Probe Tip to Sensor ¥ Calibration Paint 1 mm
Probe Tip to Sensor Z Callbration Paint | 1 mm
Recommended Measurement Distanca from Surface ) l 2mm
Cerlificate No: EX3-3333_Sep13 Page 11 of 11
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