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Calibration procedure(a)

Calibration date:

QA CAL-01.v3, QA CAL-12v8, QA CAL-14.v4, QA CAL-23v5,

QA CAL -25 v6
Calibration procedure for dosimetric E-field probes

Saptember 24, 2013

Calibration Equipment used (MATE cotical Tor calbrastan)

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 CERTIFICATE I

EX3DV4 - SN:3933

This calibration certificate shall not ba reproduced axoept in full without written approval of the laboratory.

Frimary Standards ([5] __I:_'.ur Date [Cartficate Ne ;| ; Ecljad'_u_bu_ E.ah_bral:_lqn
Fowenr mister E44 108 (GH4 12093874 DA 13 [Wo. 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
| Secondery Standards | 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 US3TI00505 18-0ct-01 fin house check Oct-12) In house check: Oct-13
Marmn Funeiion Bigmatu
Calibisted by Jedon Kavstrali Lahoratory Tochnician o )~
= (“ —,
Approwed byt Katjs Pakovic Tethnical Marnger

et

Issund: Septambaer 24, 2013

Certificale Mo: EX3-3033_Sep13
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Report No.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 2014

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.: DRTFCC1402-0158

FCC ID: ZNFD165G

Date of issue: Feb. 07, 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.: DRTFCC1402-0158

FCC ID: ZNFD165G

Date of issue: Feb. 07, 2014

EX3IDV4= 5N:3833

Seplember 24 313

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

Calibration Paramater Determined in Head Tissue Simulating Media

Relative Conductivity " Depth Unct.

f(MHz)® | Permittivity© {5im) " ConvE X | ConvFY | ConvFZ | Alpha | (mm) [k=2)
450 43.5 0.87 12,80 12.80 12,80 0.16 1.90 | #134%
600 42.7 0.88 11.31 11.31 11,34 0.12 125 | +134%
750 418 0.89 10.33 10.33 10.33 046 | 077 | +120%
B35 41.5 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 401 137 8.59 B.59 8.59 0.54 0.7 +12.0 %

1800 40.0 140 | 825 | 825 | B25 | 039 | 080 | 2120%

2300 30.5 167 7.84 7R84 | TeR4 0.30 | 081 £12.0%
2450 39.2 180 | 744 | 744 .44 D44 | 073 | +120%
| 2600 |0 1.6 7.30 7.30 7.30 p3z | 088 | +120%
3500 37.9 2.01 7.28 7.28 728 085 | 060 | £131%
9200 36.0 4,56 5.28 528 5.28 0.30 180 +131%
5300 | 359 478 504 | 504 5.04 030 | 180 | £131%
5500 35.6 4,96 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%

€ Frequency validity of = 100 MHz onby applies for DASY wi_d and higher (see Page 2), efse it s resiricted 1o £ 50 MHz. The uncorainty is the RES

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.: DRTFCC1402-0158

FCC ID: ZNFD165G

Date of issue: Feb. 07, 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,

Certificate No: EX3-3933_Sepid
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Report No.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 2014

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.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 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.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 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)
Crershicatle Mo EX3-3833_Sep13 Fage 9of 17
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Report No.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 2014

EX3DV4=5N:3833 Saptember 24, 2013

Conversion Factor Assessment

I'= 835 MHz WGLS RS (H_comf) = 1900 MHz WGLE R22 (H_cor)
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Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz

-0 -08 06 04 -02 00 02 04 06 0B 10
Uncertainty of Spherical Isotropy Assessmaent: £ 2.6% (k=2)
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Report No.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 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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Report No.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 2014

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzarland

S  Schweizerischer Kalibrierdienst

c Service suisse d'élalonnage
Bervizia svizrero di taratura

S  swiss Calibration Service

Accredited by the Swizs Accreditation Servica (SAS)
The Swiss Accreditation Servica ia one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Digital EMC (Dymstec)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Client Certificate No: DB35V2-4d159_Sepi3

Otbject DB35VE - SN. 4d159

Callbration procedurals)

Calibration data:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

September 05, 2013

Calibration Equipmant used (MSTE critical lor calibrmbion)

This callbration eailicats decumants the traceabifity to national standards, which realiza the physical units of measuramants (S1).
The measuromonts and tho unoeriainties with confidence probabiiity are givan on the follawing pages and ara part of the canificata.

All calibratioms have been conducied In the clesed laboratony facility: emanenment tamperalure (22 + 3)°C and humidsdy < 70%,

This calibration certificate shall not be reproduced excapt in full without writhen approval of tha laboratary,

Primary Standards D # Cal Date (Corificale No.) Schoduled Calibration

Powar meter EPM-4424 ERATAROT 01 -Mav-12 (Mo, 217-01840) Oct-13

Powar sanscr HP B4814 LIS3T2A27R3 0112 [N, 217-01840) Ocl-13

Refaranca 20 dB Atenuatar SM. BOBE (k) Da-Apr-13 (No, 217-01738) Apr-14

Typa-d mismatch combination SN, &047.3 ./ DRAIT Ded-Apr-13 (Now 217-017348) Apr-14

Rafarance Proba ES30VE 8N: 3206 28-Dee-12 (No. EE3-3205_Deci2) Dec-13

DAE4 SM: 604 28-Apr-13 (No. DAE4-601_Apri3) Apr-14

Secondary Standarnds [[oF] Ghal:.'k _[:!ul_gl__ilr] house) Schaduled Chock

Fowar senaoe HP B481A MY41082017 18-0ct-02 (in house chack Oct-11) In house check: Oet-13

RAF generator R&S SMT-08 100005 04-Aug-33 (in houza check Oct-11) In house check: Oct-13

Matwork Analyzer HP 8753E US37300585 54206 18-0ct-01 (in house check Oct-12) in housa chack: Oct-13
Mame Signatura

Calitzrated by: Jelon Kasiral L.lb-:ml'hol'gr Technician . /ﬂ_

Approved by Katia Pokovic Technical Manager -

_f.

Issued: Septambar G, 2013

Cerificale No: DB3SV2-4d159_Sep13
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Report No.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 2014

AT i
Calil:n:atiﬂn Laboratory of {sz‘:":\\:x-;jz} §  Schwaizerischer Kalibrierdienst
Schmild & If‘artnar g g Service suisse d'étalonnage

Engmaﬂnng AG Tk Servizio avizzero di laratura
- e .,-f'- o

Zeughaussirasse 43, 8004 Zurich, Switzarland N S Sswiss Calibration Servico

oyl
Accrediled by the Swiss Accreditation Servica (SAS) Accreditation Ne.: SCS 108

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

Glossary:

TSL tissue simulating liguid

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

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

c) 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.

= 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.

e 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.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

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

Centificale No: D835V2-4d159_Bep13 Fage 2 of B
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Report No.: DRTFCC1402-0158

FCC ID: ZNFD165G

Date of issue: Feb. 07, 2014

Measurement Conditions
DASY system configuration, as far as not

ivan on page 1.

DASY Version DASYS V52 8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Reselution dx, dy, dz =5 mm
Frequancy 835 MHz + 1 MHz
Head TSL parameters
Tha lollewing parameters and caleulalions were applied.
Tempearatura Parmittivity Conductivity
Mominal Head TSL parameters 22.0C 4186 0.90 mho'm
Measurad Head TSL parameters (22.0£0.2)%C 41528 % 0.92 mho/m £ 6 %
Head TSL temperalure change during test =0.5C ees
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.44 Wikg + 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input powar 1.56 Wikg
SAR for nominal Head TSL parameters normalized to 1W G6.16 Wikg = 16.5 9% (k=2)
Body TSL parameters
Tha follgwing parameters and calculations were epplied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 55,2 0,67 mho'm
Measurad Body TSL parameters (Z2.0+02)"C B4.4 1B % 1.01 mho/m £ 6 %
Body TSL temperature change during test <05°C - ——
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR maasurad 250 mW input powear 240 Wik
SAR for nominal Body TSL parametars normalized 1o TW 9.28 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL conditon
SAR measured 250 mW input power 1.56 Wikg
SAH tor nominal Body TSL paramatars normalizad to 1W 6.08 Wikg £ 16.5 % (k=2)

Cerlificate No: D835V2-4d4159_Sep13
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Report No.: DRTFCC1402-0158 FCC ID: ZNFD165G Date of issue: Feb. 07, 2014

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51. E;.ﬂ 32

Retum Logs -29.1 dB

Antenna Parameters with Body TSL

Impedance, ranstormed to teed peint 4770 -42[0
Return Loss - EE.EdH

General Antenna Parameters and Design

| Electrical Dalay (one direction) 1.442 ng

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

The dipcle iz made of standard semirgid coaxial cable. The center conductor of the feeding line Is diractly connected to the
sacend arm of the dipale. The antenna is thorefere shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to tha dipole arms in order to improve matehing when loaded according to the position as explained in tha
"Measurament Conditions" paragraph. The SAR data are not atfected by this change. The overall dipala langth is still
according to the Standard

No axcassive force must be applied to the dipole arms, because they might bend or the =oldered connections naar the
teadpaint may ba damaged.

Additional EUT Data

Manulactured by SPEAG
Manufactured on Decembar 20, 2012
Certificate Mo: D835V2-4d153_Sep13 Pagadaol @
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DASYS5 Validation Report for Head TSL

Date: 05.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial; D835V2 - SN: 4d159

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

Medium parameters used: f = 835 MHz; 0 = 0.92 S/m; &, = 41.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(6.03, 6,05, 6.05); Calibrated: 28.12.2012;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electromes: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement prid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 56.721 V/im; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.62 W/ke

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.56 W/kg

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

-3.00
-6.00
-9.00

-12.00

0 dB = 2.80 Wikg = 4.47 dBW/kg

Certificate No: D835V2-4d158_Sepid Page 6 of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date; 05.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d159

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

Medium parameters used: f = 835 MHz; a = 1.01 S/m; & = 54.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(6.04, 6.04, 6.04): Calibrated: 28.12.2012:

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electromics: DAE4 Snal1; Calibrated: 25.04.2013

L ]

Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001
e DASYS2 52.87(1137); SEMCAD X 14.6.10(7164)

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

Refercnce Value = 54,359 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.56 Wik

SAR(] g) = 2.4 Wikg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 2,80 Wike

<1200

0 dB = 2.80 W/kg = 4.47 dBW/kg

Certificate No: D835Va-4d158_Sep13 Paga 7 of B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Fartner
Engineering AG

Loughausstragse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accroditalion Service (SAS)
The Bwige Accreditation Service iz one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Digital EMC (Dymstec)

Bahwolzorisahor Kalibriordions

c Service suisse délalonnage

Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D1900V2-5d176_Sep13

Qbjoet

Calibrration procedure]s)

Calibwalion data:

CALIBRATION CERTIFICATE

D1900V2 - SN: 54176

QA CAL-05.v8

Calibration procedure for dipole vahdalion kits above 700 MHz

Calibeation Equigmont usod (MATE critical for calibration)

Septembar 05, 2013

Thiz cakbration cedificate documants tha tracaability to national standards, which realize the physical unfts of measurements (S1),
The measurements and the uncertainties with confidenca probability are givan an tha following pagas and ara part of the canificata.

All calitrations have baan conductad in the closad laboratory Taciity: environment temperalure (22 + 3)°C and hurnidily < 70%,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzeriand

5 Schwaizerischar Kalibrierdianst
Sarvice sulsse d'élalonnage

C Bervizio avizeero di laratura

5 Swiss Callbration Service

Accradiled by the Swiss Accreditation Service (SAS) Accreditation Mo.: SCS 108
The Swiss Acoraditation Service is one of the signateries to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF saensitivity in TSL/ NORM xy,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) 1EC 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 Paramelers:

¢ 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.

o  Antenna Parametars 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.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid 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.

¢ Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

¢ SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

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

Cortificate No: D1900V2-5d178_Sop13 Fage2ol 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5287
ExtmpEIatiun Advanced Extrapolation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Rasalution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculalions were applied.
Temparature Perm h'tiu?ty andum-i.v'ﬁy_
Numknlt_l-Ell:_l TSL paramatars LR 0 40.0 1.40 mho/m
Measurad Head TSL paramolers (22.0 £0.2)"C 39.0+6% 1.35 mha/m = 6 %
Head TSL temperature change during test <0.5"C v s
SAR result with Head TSL
SAR avernged over 1 cm” (1 g) of Head TSL Condition
SAH measurad 260 mW input power 9,94 Wikg
SAR for nominal Head TSL parameters normalized o 1W 40.4 Wikg = 17.0 % (k=2)
SAR averaged aver 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.23 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 21.1 Wikg = 16.5 % (k=2)

Body TSL parameters

Thee following parameters and calculations were spplied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 5343 1.52 mho/m
Measured Body TSL parameters (220 £02)°C E334B8% 1.50 mho'm £ 8 %
Body TSL temperature change during test <05°C cess ees
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1 Wikg

SAR for n-:u'nina-.l Body TSL parameters

normalized 1o 1W

40.7 Wikg £ 17.0 % (k=2)

SAR averaged over 10 em® {10 g) of Bady TSL

condition

SAR measured

250 mW inpul power

5,39 Wikg

SAR for nominal Body TSL parametars

normalized o 1W

21.7 Wikg = 16.5 % (k=2)

Cortificale Mo: D1900V2-54176_Sep13
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformed Lo feed point 52304520

Return Loss -26.1 dB
Antenna Parameters with Body TSL

Impedance, transformed to faed point 48102 + 6.1 0

Raturm Loss -23.7dB
General Antenna Parameters and Design

Elzctrical Delay (one direction) 1.199 ns

After lang term use with 100W radiated power, only a slight warming of the dipole near the Teedpoint can be measured.

The dipals is made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connecled to the
gecand arm of the dipole. The anténna is therefore shorl-cirguited for DC-signals. On some of the dipoles, small end caps
are added to the dipole ams in order to improve matching when loaded sceording o the posilion as explained in the
“Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length s still

accarding o the Standard.

Mo excessive fores must bo applied 1o the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged,

Additional EUT Data

Manufactured by

SPEAG

Manufaciured on

June 08, 2012

Certificate No: D1800V2-54176_5Sepi13
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DASYS Validation Report for Head TSL

Date: 05.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d176

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

Medium parameters used: f= 1900 MHz; o = 1.35 S/m; & = 39; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/TEC/ANST C63.19-2007)

DASY52 Configuration:

= Probe: ES3DV3 - SN3205: ConvF(4.98, 4,98, 4 98); Calibrated: 28.12.2012;

Sensor-Surface: 3mm (Mechanical Surface Detection)

-

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

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

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 96.168 V/m; Power Drift = (.05 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 9.94 Wikg; SAR(10 g) = 5.23 W/kg

Maximum value of SAR (measured) = 12.2 Wikg

]
L]
=1.00
B.an
1200
“1k0n
|
-0, |
0dB = 12.2 W/kg = 10.86 dBW/kg
Certificate No: D1800V2-5d176_Sep13 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 05.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d176

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

Medium parameters used: f = 1900 MHz; ¢ = 1.5 §/m; & = 53.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Conliguration:
s Probe: ES3DV3 - SN3205; ConvE(4.6, 4.6, 4.6); Calibrated: 28.12.2012;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (hack); Type: QINOOP30AA: Serial: 1002

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 96168 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.2 Wike

SAR(1 g) = 10.1 Wikg; SAR(10 g) =5.39 W/kg

Maximum value of SAR (measured) = 12.7 Wikg

—
I
| =400
0.09
12.00
5.0
0.0
0dB = 12.7 Wikg = 11.04 dBW/kg
Caortificate No: D1900V2-5d178_Sep13 Page 7 of B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratery of
Schmid & Partner
Enginearing AG

Zeughausstrasso 43, BO0 Zurich, Switzerand

Schweizerischer Kalibrierdienst
Sorvico suisso d'dtalonnago
Sorvizio evizzono di taratura
Swiss Callbration Service

Accroditod by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

Client Digital EMC (Dymstec)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Certificate No: D2450V2-920_Sep13

—

Object D2450V2 - SN: 820

Calibration procedure(s) QA CAL-05.vB

Calibration procedura for dipole validation kits above 700 MHz

Calibration dale

September 10, 2013

This calibration certificate documants the traceabifity to netional standards, which realize the physical units of measuremems (51,
The measuremants and the uncertalinties with confidence probability are given on the following pages and are par of the certificate.

All calibrations have bean conducted in tha closad labaratory facility: anvirenmeant tamparatuna (22 + 3)°C and humidity < 70%.

Calbration Equipment wsed (METE critical for calibration)

Framary Standands D & Cal Dale (Cerditicals No.) Scheduled Calibration

Power meter EPM-4424, GBIT480704 01-Nev-12 (Na. 217-01640) Oet-13

Powar senzor HP 84814 USaT2e2783 01-Mov=12 (Mo, 217-01640) Oer-13

FAsfarence 20 dB Attanuator SN: 508 (20K) O4-Apr13 (No. 217-01736) Apr-14

Type-N mismateh combinatian Sh: G047.3 7 0627 C=Apr-13 (Ma. 217-01738) Apre14

Raeferance Proba ES30V3 SN 3205 28-Dec-12 (Mo, ES3-3205_Dac12) Dac-13

DAE4 SM: 6 26-Apr-13 (Mo, DAEA-EDT_Apr13) Apr14

Senondary Standands [[+]] Chack Date (in haass) Achaduled Chack

Fowemr sansor HE B4H1A MYa1082a3y 18-Ot-0:2 {in house chogk Ocl-11) In howesa ghiock: Cob-13

RF gonerglor HES SMT-08 100005 D4-Aug-94 (in housea check Oct-11) In heamse chack: Cel-13

Nulwork Analyzer HP BTS3E UB3T300585 54208 18-Cd-01 {in houss chechk Qcl-12) In howse chock; Oot-13
Nama Funation Slpnatura

Callbrated by: lsrne El-Nagug Laboratory Technician Q‘h_a«,. £ .?

Approved by: Kntje Pohoee Technical Manager

= 92"'4{;;#_

Issued: Beptember 10, 2013

This calitration cartificata shall not ba repreduced axcept in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrassoe 43, B004 Zurich, Switzerland

Schweizerischer Kalibriardionst
Bervice suisse d'étalonnage
Bervizio svizzero di taralura
Bwnss Cabbrabion Service

Accredited by the Swiss Accraditalion Sarvice (SAS) Accreditation No.: SCS 108
The Swits Aceredilation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBRM x,y,2
MN/A, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) 1EC 62208-1, "Pracedure 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 RHequirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 Systerm 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 liguid filled phantom. The impadance slated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

o FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

o SAR measured: SAR measured al 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%.

Certificate No: D2450V2-920_Sep13 Pago 2 of 8

TRF-RF-601(00)120709 Page85 / 93
Copyright © 2014, Digital EMC Co., Ltd.



Report No.: DRTFCC1402-0158

FCC ID: ZNFD165G

Date of issue: Feb. 07, 2014

Measurement Conditions

DASY systam canfiguratinn, as far as not givenonpage 1.

DASY Verslan DAE.YE Vs2.87
Extrapolation Advanced Extrapolation

Phantam Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm

Frequency

2450 MHz = 1 MHz

Head TSL parameters

The following parameters and calculations wers applied.

Temperature Permiltivity Conductivity
Nominal Head TSL parameters 220°C 3e2 1.80 mhao/m
Measured Head TSL paramelers (22002)°C 394 +B8% 1.83 mhoim £ B %
Head TSL temperature change during test <0.5"C aana -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAH measured 250 mW input power 13.3 Wikg
SAR for nominal Head TSL parameoters normalized to 1W B2.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAH measured 250 mW input power E.14 Wikg
SAH for nominal Head TSL paramatars normalized to TW 24.5 Wikg £ 16.5 %% (k=2)
Body TSL parameters
Th following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNeominal BEody TSL parameters 22.0"C 52.7 1.85 mho/m
Measured Body TSL parameters (B2.0+0.2)°C LE2+6% 200 mhofm = G %
Body TSL temperature change during test <05°C i
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 12.4 Wikg

SAR for naminal Body TSL paramatars

normalizad to 1W

48.9 Wikg £ 17.0 % (k=2)

SAR averaged over 10 eny’ (10 g) of Body TSL conditian
SAR measured 250 mW inpul power 5.80 Wikg
SAR for nominal Body TSL paramatars normalizad to 1W 23.0 Wikg £ 16.5 % (k=2)

Cenificate Not D2450V2-820_Sep1d
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Appendix

Antenna Parameters with Head TSL
Impedance, translormed to lead point BB.7 £ 4+ 2.3 A2
Return Loss -23.6dB

Antenna Parameters with Body TSL

Impedarce, ransformed o leed point 5280 +48j0

Return Loss -25.6dB

General Antenna Parameters and Design

| Eloctrical Delay (one direction) 1.185ns

After long term use with 100W radisted powar, only a slight warming of tha dipale near the feedpoint can be measurad.

The dipole is mads of standard samirigid coaxial cable. The center conductor of the feeding lina is directly connacted to the
second arm of the dipale. The anlanna is tharefare short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in order to improve matching when loadoed according to the position as explained in the
"Maazuramant Conditions® paragraph, The SAR data are not affected by this change. The overall dipole lenglh is still
according to the Standard,

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damagod,

Additional EUT Data

Manufactured by SPEAG
Manufactured on Degember 19, 2012

Canificars No: D2460V2-920_Sapi3d Pagadof &
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DASY5 Validation Report for Head TSL

Darte: 10.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 2450V2 - SN: 920

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

Medium parameters used: f = 2450 MHz: o = 1.83 8/m: g, =394 p = 1000 k,x_?,;’m"+
Phantom section: Flat Section

Measurement Standard: DASYS (IEERETEC/ANSI C63,19-2007)

DASY 52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4.52); Calibrated: 28, 12,2012
o Sensor-Surface: 3mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601: Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (ront); Type: QDOOOPS0AA; Serial: 1001

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

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

Reference Value = 93.202 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(I g) = 13.3 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 16.8 W/kz

-4.00
-4.41
-1d.40

-11.20

-24.00 k
0dBE =16.8 W/kg = 12.25 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 10.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 920

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

Medium parameters used: f = 2450 MHz; 0 = 2 S/m; & = 52.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.42, 4.42, 4.42); Calibrated: 28.12.2012;
#  Sensor-Surface: 3mm (Mechanical Surface Detection)
= [lectronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002
+» DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 93 202 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(l g) = 12.4 Wikg; SAR(10 g) = 5.8 W/kg

Maximum value of SAR (measured) = 16.3 Wikg

458

-18.20

<2400

0dB=163Wke=1212dB8W/kg
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Impedance Measurement Plot for Body TSL
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Attachment 3. —- SAR SYSTEM VALIDATION
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SAR System Validation

Per FCC KDB 865664 D02v01r01, SAR system validation status should be documented 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 FCC KDB 865664
D01v01r03 and IEEE 1528-2013. 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.

Table Attachment 3.1 SAR System Validation Summary

SAR Freq. Date Probe Probe Probe CAL. PERM. COND. CW Validation MOD. Validation
System | [MHz] SN Type Point @) ©) Sferjsi- .Probt.e Probe MOD. Duty PAR
tivity Linearity Isortopy Type Factor
F 835 2013-10-08 3933 EX3DV4 835 Head 41.513 0.915 PASS PASS PASS GMSK PASS N/A
F 1900 2013-10-09 3933 EX3DV4 1900 Head 41.103 1.382 PASS PASS PASS GMSK PASS N/A
F 2450 2013-10-10 3933 EX3DV4 | 2450 Head 37.912 1.769 PASS PASS PASS OFDM N/A PASS
F 5200 2013-10-11 3933 EX3DV4 | 5200 Head 35.432 4.546 PASS PASS PASS OFDM N/A PASS
F 5300 2013-10-11 3933 EX3DV4 | 5300 Head 35.391 4.797 PASS PASS PASS OFDM N/A PASS
F 5500 2013-10-11 3933 EX3DV4 | 5500 Head 36.539 5.108 PASS PASS PASS OFDM N/A PASS
F 5600 2013-10-11 3933 | EX3DV4 | 5600 | Head 36.355 5.230 PASS PASS PASS OFDM N/A PASS
F 5800 2013-10-11 3933 | EX3DV4 | 5800 | Head 35.992 5.463 PASS PASS PASS OFDM N/A PASS
F 835 2013-10-08 3933 EX3DV4 835 Body 55.633 0.997 PASS PASS PASS GMSK PASS N/A
F 1900 2013-10-09 3933 EX3DV4 1900 Body 54.833 1.491 PASS PASS PASS GMSK PASS N/A
F 2450 2013-10-10 3933 EX3DV4 | 2450 Body 54.086 1.961 PASS PASS PASS OFDM N/A PASS
F 5200 2013-10-12 3933 EX3DV4 | 5200 Body 47.391 5.388 PASS PASS PASS OFDM N/A PASS
F 5300 2013-10-12 3933 EX3DV4 | 5300 Body 48.081 5.512 PASS PASS PASS OFDM N/A PASS
F 5500 2013-10-12 3933 EX3DV4 | 5500 Body 47.684 5.793 PASS PASS PASS OFDM N/A PASS
F 5600 2013-10-12 3933 EX3DV4 | 5600 Body 46.555 5.948 PASS PASS PASS OFDM N/A PASS
F 5800 2013-10-12 3933 EX3DV4 5800 Body 47.297 6.011 PASS PASS PASS OFDM N/A PASS

NOTE: While the probes have been calibrated for both a CW and modulated signals, all measurements were performed
using communication systems calibrated for CW signals only. Modulations in the table above represent test
configurations for which the measurement system has been validated per FCC KDB Publication 865664 D01v01r03 for
scenarios when CW probe calibrations are used with other signal types. SAR systems 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.
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