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Appendix C. Test Setup Photographs & EUT Photographs

Test Setup Photographs
Left Head (EUT Cheek)

Left Head (EUT Tilted)
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Right Head (EUT Cheek)

Right Head (EUT Tilted)
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Body SAR Back 10mm

Body SAR Back with headset 10mm
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Body SAR Front 10mm

Body SAR Top 10mm for GSM/UMTS
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Body SAR Left Side 10mm for GSM/UMTS

Body SAR Right Side 10mm for GSM/UMTS
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Depth of the liquid in the phantom — Zoom in

Note: The position used in the measurements were according to IEEE 1528 - 2003
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EUT Photographs

(1) EUT Photo

(2) EUT Photo
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(3) EUT Photo

(4) EUT Photo
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Appendix D. Probe Calibration Data

Calibration Laboratory of

A § Schweizerischer Kalibrigrdienst
Schmid & Partner

C Service suisse d'Etalonnage
Enginaering AG s Servizio svizzers di teratura
Zeughaussirasse 43, B004 Zurich, Switzedand Swizs Calibration Service
Accredited by the Swiss Ascreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditetion Service s one of the signatories 1o the EA
Multilateral Agreamont for the recognition of calibration certificates

Client Quietek (Auden) Certificate No: EX3-3710_Mar14

CALIBRATION CERTIFICATE

Objact EX3DV4 - SN:3710
Calibration procedure(s) QA CAL-01v3, QA CAL-12.v8, QA CAL-14.v4, QA CAL-23.v5,
QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date: March 4, 2014

This calibration cedificate documents the traceabliity 1o national standards, which reales the physics! units of measurements: (S1),
The measuremems and the uncenainties with confidence probebility are given on the following pages and are part of the cerificate.

Al calirations have been Conducied in the closed EDoratony fBelily. environment tempergture (22 = 3)°C and humidity < 70%,

Calibration Eguiprment used (METE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) _| Scheduled Calibration

Power mater E44198 GB41293874 Od-Apr-13 (Mo, 397-01733) Apr-14

Power sensor Edd1 24 M4 1488087 Oe-Apr-13 (Mo, 247-01733) Apr-14

Reference 3 68 Atenualor S M: 55054 (32) Od-Apr-43 (No. 297-01737) Apr-14

Reference 20 db Attenuator SM: 55277 (20x) Dedupr- 43 (No. 247-01735) Apr-14

Reéterance 30 JB Altenator SM: 55129 (300) Qd-Apr-12 (No. 217-01738) Apr-14

Reference Proba ES30WE SN 3013 30-Dec-=13 {No. ES3.0013_Dec 3) Dexc-14

DAE4 SM: 660 13-Dec-13 (No. DAEA-660 Deci3) | Dsc-14

Seconday Standards [8] Check Data {in house) Scheduled Chack

FF generator HP B6480C US3642001700 4-Aug-93 (In house check Apr-13) In house checkc Apr-16

Network Analyzer HP B7S3E LUS37300585 18-De1-07 (in hewse chedk Qel-13) In house cheds: Oot-14
Mame Furetion Signature

Calibrated ty: Jeon Kastral Laboratory Techmcian Y /]

: =
Approved by: Kalja Pokovic Technical Manager ﬁ,— é;z

|ssued: March 4, 2074

This callwetion cerfificates shall nol be reproduced except in full without written approval of the laboraiony.

Certificate No: EX3-3710_Mar14 Page: 1 of 11
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ST

Calibration Laboratory of o

) SN Schwelzerigeher Kalibrierd gnst
Schmid & Partner S g Service suisse détalonnage
Engineering AG o i Servizio svizzero di taratura
Leughausstrasse 43, B004 Zurich, Switzerland f;ﬁf s Swwiss Callbrathon Sarvice
Accredited by the Swiss Accreditaiion Service [SAS) Accreditation No: SCS 108
The Swiss Accreditation Service |s one of the signatanies to the EA
Multilateral Agreement for the recognition of calibration centificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP dinde comprassion point
CF crest factor (1/duty_cycle) of the RF signal
ABCD medulation dependent linearization paramesters
Folarization o ¢ rotation around probe axis
Polarization & & rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 =0is normal to probe axis
Conneclor Angle information used in DASY system to align probe senseor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Procedure to measurs the Specific Absonption Rate (SAR) fer hand-hald davices usaed in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

& NORMz.y.z: Assessed for E-field polarization & = 0 (f £ 900 MHz in TEM-call; f > 1800 MHz: R22 wavequida).
NORMx,y.z are only intermediate values, i.e., the uncertainties of NORMzx,y,z does not affect the E*-field
uncerainty inside TSL (see below ConuF).

o NORM(flx,y,z = NORMx,y,z " frequency_response (see Frequency Respanse Chart). This linearization is
implemenied in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncenainty af ConvF,

e« DCPxy,z: DCP are numerical lingarization parameters assessed based on the data of power sweep with CW
signal (ne uncerainty required), DCP does not depend on frequancy nor media.

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

& Axyz Bxyz Ceyz Oxyz VRxyz A B, C, Dare numerical linearization parameters assessad basad 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.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < B0O MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probie accuracy close to the boundary. The sensitivity in TSL cormaspands
to NORM:x, .z * Conwi- whereby the uncertainty corresponds to that given for ConwiE. A frequency dependent
ConvFis used in DASY version 4.4 and higher which allows extending the validity fram + 50 MHz to + 100
MHz.

»  Sphercal isofropy (30 deviafion from isotropy): in a field of low gradients realized using a flat phantom
exposed by a pateh antenna,

» 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 assessad using the information gained by datermining the NORMX (no
uncertainty required).

Catificate No: EX3-3710_Mar14 Page 2 of 11
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EX3DV4 — 5N 3710 March 4, 2014

Probe EX3DV4

SN:3710

Manufactured:  July 21, 2009
Calibrated: March 4, 2014

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY?Z2 systeml)

Cerificate No: EX3-3710_Mar14 Page 3 of 11
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EX3DWVa—-SMNi3T10 March 4, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Basic Calibration Parameaters

Sensor X Sensor’Y Sensor Z Une (k=2)
Norm (uhi(v/m) " 0.51 0.56 0.44 +10.1 %
DGCP (m\)® 100.3 97.6 101.3
Modulation Calibration Parameters
uiD Communication System Name A B C D VR une"
dB | dBvuv dB my (k=2)
a Cw X 0.0 0.0 1.0 D00 | 1370 | *35%
[ Y 00 0.0 1.0 136.7 ]
Z 0.0 0.0 1.0 139.8

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 uncerfainties of NormX.¥.Z do not affact the E'-field uncertainty inside T3L {see Pages 5 and &),

¥ Numerical lineari zation parametar: uncertanty not raquired.,

¥ Uncerisinly is determined using the max. devialien from |inear response applying rectangular distribulion and is expressed for the square of the
fiald valus_

Gafificate No: EX3-3710_Mar14 Page 4 of 11
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EX3DVd~ SH:5710 March 4, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth - Unet,

FiMHz)® | Permittivity" (8/m) " ConvF X _| ConwFY | ConvFZ | Alpha® |  (mm) (k=2
450 43.5 0.87 10.42 10.42 1042 017 2.22 +13.3%
TEO 41.9 0.89 9.76 0.76 8.76 0.62 0.68 +12.0 %
835 41,5 0.20 9.56 0.56 0.56 0.57 0.68 +12.0%
900 415 0.97 9.42 9.42 9.42 0.53 0.72 £12.0%
1810 40.0 1.40 7.74 7.74 7.74 041 0.94 £12.0 %
1900 40,0 1.40 T7.72 7.7z .72 0.49 Q.85 +12.0 %
2450 3g.2 180 7.04 7.04 7.04 0.38 1.03 £12.0 %
2600 38.0 1.96 6.87 6.87 B.87 0.60 0.80 £ 12.0 %
3500 37.9 2.81 6.62 6.82 6.82 0.55 0.88 £13.1 %
5200 36.0 4,66 4.91 4.91 4.1 0.40 1.80 +13.1 %
5500 35.6 4.96 4.63 4,63 4.63 0.40 1.80 £13.1 %
5800 35.3 5.27 4.43 4.43 4.43 0.40 1.80 £12.1 %

© Frequency walldity of = 100 MHz only applies for DASY v4.4 and higher (see Page 2), else itis restricted to £ 50 MHz. The uncertainty is the RSS
of the ConvF unecertaanty al calibrabion frequency and the uncenainty for ihe indicated fraquency band.

P Al fraquencies below 3 GHz, the validity of tissue parameters (c and o) can be relaxes to + 10% If liquid compensation formula is applied to
meagured SAR valyes. At frequencies above 3 GHz, the validity of tissue parameters (e and o} |s restricted to + 5% The uncerainty is the R3S of
the ConwF uncestainty for indicated target fisswe paramelers

% Alpha/Diopth are detemingd during calibration. SPEAG warrants that the remaining deviation due to thi boundary effect atler compensation is
ahways less than + 1% for frequencies below 3 GHz and below & 2% for frequencies between 3-6 GHz at any distance larger than half the prabe tip
diameter from the boundary.

Ceartificata No: EX3-3710_Mar14 Page & of 11
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EX30NWd= SN 3710 March 4, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Unct.

| F{MHz)® | Permittivity" isfm)" ConvF X | ConvF ¥ | ConvFZ | Alpha® |  (mm) k=2
480 56.7 0.94 10.53 10.53 10.53 0.10 1.00 £133 %
750 55.5 0.96 9.28 9.28 9.28 0.39 0.93 £12.0%
835 55.2 0.97 9.22 9.22 9.22 0.65 D.72 £12.0 %
900 55.0 1.05 9.04 0.04 9.04 0.75 D.67 £120%
1810 52.3 1.52 7.36 7.38 7.36 0.80 0.62 £12.0%
1900 53.3 1.52 725 | 725 7.25 0.55 0.76 £120%
2450 52.7 1.95 6,48 .88 .88 0.80 0.58 £12.0 %
2800 52.5 216 6.67 6.67 .67 0.80 0.50 £12.0%
| 3500 51.3 3.31 6.29 6.29 6.29 D.44 1,02 £131 %
5200 29.0 5.30 427 429 422 0.50 1.60 +131 %
8500 48.6 5.55 3.8 3.81 .91 0.50 1.90 £13.1 %
5800 482 £.00 4.00 4.00 4.00 0.50 1,90 £13.1 %

% Fraquency validity of = 100 MHz anly applies for DASY v4.4 and higher (see Page Z), else it is resticted to = 50 MHz. The uncertsinty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequancy band.

" ap frequencies Below 3 CHz, the validity of fisswe parametars (¢ and o) can be relaxed to = 10% if liquid compensstion formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tisswe parameters (zand ) is restricted fo = 5%. The uncertainty is the RSS of
the ConvF uncensainty fior indicaled target tisswe paramefers.

2 Alpha/Depth ane determined during calibration, SPEAG wamants that the remaining deviation dus to the boundary effect after compensation is
always lass than & 1% for frequencias below 3 GHz and balow £ 2% for frequencies between 3-6 GHz gt any distance |arger than half ihe probs tip
diameter from the boundary.

Certificate No: EX3-3710_Mar14 Page & of 11
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EX30V4— SM:3T10 March 4, 2014

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)

Ceriificate No, EX3-3710_Marid Page T of 11
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EX30V4- SN:3710 March 4. 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isofropy Assessment: + 0.5% (k=2}

Certificate No: EX3-3710_Mar14 Page 4 of 11
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EX30V4— EN:3T10 March 4, 2014

Dynamic Range f(SARneaq)
(TEM cell , fou= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)

Cerlificate No: EX3-3710_Mar14 Fage 8of 11
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EX30V4- SN:3710 March 4. 2014

Conversion Factor Assessment

f= 835 MHz,WGLS R8 (H_convF) 1= 1900 MHzWGLS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

-4 -08 08 04 02 00 D2 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX30V4- SN:3T0 March 4, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle {*) -19.6
Mechanical Surface Detection Mode enabled
Crptical Surface Detection Mode disabled
Frabe Owerall Length 337 mm
Frobe Body Diameter 10 mm
Tip Length § mm
' Tip Diameter 2.5 mm |
Frobe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance fram Surface 2 mm
Cartificate Na: EX3-3710_Mar14 Pape 11 of 11
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Appendix E. Dipole Calibration Data

Calibration Laboratory of \\i\;'{:_f; 3
Schmid & Partner >
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

Schwaizerischer Kalibrierdienst
Service suisse détalannage
Servizio avizzers di taratura
Swiss Calibration Service
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I
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e
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Aceraited by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is ane of the slgnatories to the EA
Multilateral Agraement for the Fecognition of calibration certificates

Client Quitek-CN (Auden) Certificate No: D835V2-4d094 Febi4
CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d084

Calibration procedureis) QA CAL-05.v9
Calibration pracedure for dipole validation kits above 700 MHz

Calibration dale; February 27, 2014

This calibration codificale documents the traceability to national standards, which realize the physical units of measurements (S1)
The meagursmeants and the uncertainties with cenlidence probability are given on the following pages and are part of tha cerdificats.

All calibrations hava been conducted in the closed laboratory facility: environment temperatuse (22 + 3)°C and humidity < 70%.

Calibration Equipment used (METE eritical for calibration)

Primany Standards 1D # Cal Date (Certificate Ma.) Schoduled Calibration

Powar matar EPM-4424, GBIT400704 08-Dct-13 (Na. 217-01827) Oct-14 '

Powar sensor HP B4B1A US3F202TRE 09-0c4-13 (No. 217-01827) Oot-14

Powar genzor HP B4B1A MY49002317 00-0et-13 (Me. 217-01824) Cot-14

HAefarence 20 dB Attenuator SN: 5058 (20k) 04-Apr-13 [No, 217-01736) Apr-14

Type-N mismalckh com bination SNz S047.3 7 06327 04-Api-13 [Ma. 217-01738) Apr-14

Refarence Probe ES3DWV3E SN: 3208 30-Dee-13 (No, ES3-3205_Dee13) Dgg-14

DAE4 BN B0 25-Apr-13 (Mo, DAE4-E01_Aprid) Apr-14

Secondary Standards 1D Check Dats (in housa) Seheduled Check

RF generator R&S SMIT-D6 100005 04-Aug-98 (in houss chisck Oet-13) Ifi hause check: Oct-16

hatwork Analyzer HF B753E US3TIN0NSRS S4206  18-0c1-01 (in housa eheck Oct-13) Im huse chock: Ook-14
Mamea Funetion Signatura

Calibrated by: Jeton Kasteat| Labaratory Techniclan \_\[ = F" S

Appraved by: Katia Pokovic Technical Manager ,’é’?g

Iseed: February 28, 2014

This calibration cenificate shall nol be reproduced axcept in full without written approval of ihe laboratory.

Gertiticate No: DB35V2-44084_Febid Page 1 of 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeyghausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnags
Seryizio svizzero di taratura
Swiss Calibration Service

Actradited by the Swiss Accraditation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreesment for the recognition of callbration 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) 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 62208-1, "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.
Anfenna 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 filed 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.
MNo 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
prabability of approximately 95%.

Carificate No: DB3SV2-4d084_Fab14 Page 2 of 8
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Quielex

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS VE2.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
. Zoom Scan Resolution gx, dy, dz = 5mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.80 mho/m
Measured Head TSL parameters (22.0+02)°C 40.5 8 % .93 mho/m = 8 %
Head TSL temperature change during test < 0.5°C - —
SAR result with Head TSL
SAR averaged oever 1 em® (1 g) of Head TSL Condition
SAR measurad 250 mW input power 2.47 Wikg
SAR for nominal Head TSL paramaters normalized to 1YW 9.59 Wikg = 17.0 % (k=2)

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

SAR for nominal Head TSL parameatars

1.58 Wikg
8.21 Wikg = 16.5 % (k=2)

250 mW input power
normalized to 1W

Body TSL parameters
The follewing parameters and ealculations were applied.
Temperature Permittivity Caonductivity
Nominal Body TSL parameters 220°C 56.2 0.87 mha/m
Measured Body TSL parameters (220£0.2)"C G40+8% 1.00 mho/m £ 8 %
Body TSL temperature change during test <05 °C —
SAR result with Body TSL
SAR averaged over 1 ¢m® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.42 Wikg

SAR for neminal Body TSL parameters

nermalized to 1W

9.42 Wikg £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

condition

SAR measuned

250 m\W input power

1.57 Wikg

SAR for nominal Body TSL parameaters

nomalized to 1TW

.15 W/kg = 16.5 % (k=2)

Cerificate No: D835V 2-4d094_Fabi4
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Appendix

Antenna Parameters with Head TSL
Impedance, transtormed to feed point 5140-28|0
Returm Loss - 802 4B

Antenna Parameters with Body TSL

Impedance, transformed ta feed paint 46.9 (2 - 5.0 3
Return Loss -243dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.386 ng —!

After leng term use with 100W radiated powsr, only a slight warming of the dipola near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductar of the feeding lina is directly connected to the
second arm of the dipole. The antenna is therefore shart-circuited for DG-signals. On some of the dipoles, small and caps
ars added to the dipole arms in order fo improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipola length is stil
according to the Standard.

Mo excessive force must ke applisd to the dipola arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 15, 2000
Canificata No: D835V2-4d094_Feb14 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 27.02.2014
Test Laboratory; SFEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d(94

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

Medium parameters used: f = 835 MHz; o = 0.93 S/m; g, = 40.5; p = 1000 kg/m’
Phantom section:; Flat Section

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

DASY52 Configuration;
= Probe: ES3DV3 - SN3205; ConvF(6.22, 6.22, 6.22); Calibrated: 30,12.2013;
= Sensor-Surface: 3Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 25.04.2013
e Phantom: Flat Phantom 4.9L; Type: QDOOOP49A A Serial: 1001

+ DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 59.179 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.80 W/kg

SAR(1 g) = 2.47 Wikg; SAR(10 g) = 1.59 Wikg

Maximum value of SAR (measured) = 2.91 Wikg

-3.00
-6.00
-9.00

-12.00

-15.00

0 dB = 2.91 W/kg = 4.64 JBW/kg

Certificate No: DB35V2-4d084._Febid Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 27.02,.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d094

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

Medium parameters used: f =835 MHz; 6 = 1 S/m; & = 54; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSL C63, 19-2007)

DASY32 Configuration:

]

L]

Probe: ES3D'V3 - SN3205; ConvF(6.09, 6,09, 6.09); Calibrated: 30.12.2013:
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial; 1001

DASYS2 52.8.7(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

Reference Value = 55.012 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.57 Wikg

Maximum value of SAR (measured) = 2,82 Wikg

100
£
590
azo0
1500
0dB = 2.82 W/kg = 4.50 dBW/ke
Certificate No: D835W2-44084_Fah14 Page 7 of B
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Impedance Measurement Plot for Body TSL

27 Feb 2044 18:28:89
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Calibration Laboratory of SO
Schmid & Partner

Engineering AG

Zeughausstrasse 43, BR04 Zurich, Swilzedand i

!

Schwelzerischer Kalibrierdienst
Service suisse d'étslonnage
Servizio sviFierd di taratura
Swiss Calibretion Service

”,
R

el
A

1

o

e P
il et

Acoredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

ciert  Quitek-CN (Auden) Certificate No: D1900V2-5d121_Feb14
[CALIBRATION CERTIFICATE

Object D1900W2 - SN: 5d121

Calibration procedure(s) QA CAL-05.v83
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: February 27, 2014

This calibration certificate documents the traceabsility to national standards, which realize the physical units of maasurements (S1).
The measurements and the uncersinties with confidence probability are given on the follewing pages and are part of the cortificats.

All calibestions have been conducted in the clesed laboratary facility: anvironment lemparature (22 = 3)°C and humidity < 7.

Caribration Equipment used (METE critical for calibration)

Primary Standards 10 # Cal Date {Certificate No.) Schedulad Callbration

Powar meter EPM-3424 GB3T480704 08-0ck-13 (No. 217-01827) Oet-14

FPowar sensar HP 84814 USar2e27E3 08-0ct-13 (No. 217-0M827) Oet-14

Power sensor HP 84814 | MY A08231 7 08-Oct-13 {No. 217-01828) Oct-14

Reference #0 dB Attenualor SI: 5058 (30kK) O4-Apr-13 (Mo, 217-017386) Apr-14

Type-N mismatch combination SN: 5047.34 06327 04-Apr-13 (Mo, 217-017:38) Apr-14

Ralerence Probe ES30V3 SN: 3205 30-Diec-13 (Mo, ES3-3205_Deci3) Dee-14

DAEA SN: 604 25-Apr-13 (Mo, DAE4-601_Apri3) Apr-14

Secondany Standards D & Check Date (in housa) Schedwed Chack

AF generatar R&S SMT-06 100005 0d-Aug-98 (in house check Oci-13) In hotusa check: Oct-16

Network Analyzer HF B7T53E US3TII05E5 4206 18-0ct-01 {in house check Oct=13) In house chieck: Ocl-14
MName Funztion Signature

Calibrated by Jelon Kastrati Laboratery Technician_ E L )L(

Approved by: Katja Prkovic Toehnisal Marager = f‘,_-‘:,»

=

lzsued: February 28, 2014

This calibration cerlifieate shall nat ba reproduced excapt in full without wiittin appraval of the laboratory.

Cerificate Mo: D1 900V2-5d121_Febi4 Page 1 of 8
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Calibration Laboratory of {t@:@ Sehweizerischer Kalibrierdienst
Schmid & Partner iﬁé o Service suisse détalonnage
Engineering AG e Servizio svizzere df taratura
Zeughausstrasse 43, BOD4 Zurich, Switzerland "“fa.ﬁ.\\o‘? Swiss Calibration Service
Agcredited by the Swiss Accredilation Servica (SAS) Acereditation Ne.: SCS 108

The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of celibration certificatas

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 5td 1528-2013, “lEEE 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 62208-1, "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:

o 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.

s Antenna Parameters with TSL: The dipale 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 Refum 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.

e SARA measured: SAR measured at the stated antenna input power.

e 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 MNo: D1 800V2-5d121_Febid Page 2 of 8
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Quielex

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

DASY Version DASYS V52.8.7

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Fraquency 1800 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+0.2)°C 389x6% 1.38 mho/m + & %

Head TSL temperature change during test <05°C
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Conditien

SAR measured 250 MW input power 10.3 Wikg

SAR for nominal Head TSL parameters normalized 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

5.34 W/kg

SAR for nominal Head TSL parameters

normalized to 1TW

21.3 Wikg = 16,5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 533 1.52 mho/m
Measured Body TSL parameatars (220=02)°C f2B=xf% 1.489 mho/m = & %
Body TSL temperature change during test <0.5°C — e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR maasurad 250 mW input power 9,83 Wikao

3AR for nominal Body TSL parameters

nomalized to 1W

39.7 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

condition

S5AR measured

250 mW input power

5.20 Wikg

SAR for nominal Body TSL parameters

normalized to 1TW

20.9 Wikg = 16.5 % (k=2)

Cerfificate No: D1900V2-5d121_Febi4
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed poim 50BQ+6610
Retum Loss -23.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4630 +7.2jQ
Return Loss -216dB

General Antenna Parameters and Design

Electrical Delay {one diraction) ' 1.202 ns

After lang term use with 100W radiated 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 connectad to the
second amm of the dipole. The antenna is therefore shor-circuited for DC-gignals, On some of the dipoles, small end caps
ang added to the dipole amns in order to imprave matching when loaded accerding to the pasition as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipale length is still
according to the Standard.

Mo excessive force must be applied fo the dipole arms, because they might berd or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 25, 2008
Cerificate No: D1800V2-5d121_Feb14 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 27.02.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d121

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

Medium parameters used: f= 1900 MHz; o = 1.39 $/m; & = 38.9; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration;
« Probe: ES3IDV3 - SN32035; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013:
= Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25.04.2013
#« Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial; 1001

« DASYS52528.7(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=5mm

Reference Value = 98.487 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 19.0 W/kg

SAR(1 g) =10.3 W/kg; SAR(10 g) =5.34d W/kg

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

=12.00

=E0.00

0dB=12.8 W/kg=11.07 dBW/kg

Certificata No: D1900V2-5d121_Febt4 Page 5of 8
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Impedance Measurement Plot for Head TSL

ZF Feb 2814 09:48:14
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DASY5 Validation Report for Body TSL

Date: 27.02.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN: 5d121

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

Medium parameters used: f = 1900 MHz:; & = 1.49 §/m: ¢, = 52.8; p = 1000 kg/m’
Phantom section; Flat Section

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

DASY32 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.76, 4,76, 4.76); Calibrated: 30.12.2013:
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 25.04,2013

Phantom: Flat Phantom 5.0 (back): Type: QDOO0PS0AA; 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=5mm, dz=5mm

Reference Value = 95.066 V/im: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.83 Wikg; SAR(10 g) = 5.2 Wikg

Maximum value of SAR {measured) = 12.4 W/kg

v
4,08
500
a200
600
2000 A
0dB =124 Wikg=10.93 dBW/kg
Certificate No: D1800W2-5d121_Febl4d Page 7T of & o
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Impedance Measurement Plot for Body TSL
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Quielex

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausatrasse 43, 8004 Zurich, Switzeriand

S Schweizerischer Kalibrierd enst
Service suisse d'étalonnage
Servizio svizzero di taratura

S  Swiss Calibration Service

Accradiled by the Swiss Accreditation Senvice [SAS) Accreditation Mo.: SCS 108

The Swiss Accrediation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition of calibration certificates

cient  Quitek-CN (Auden)
ICALIBRATION CERTIFICATE

Certificate No: D2450V2-839_Feb14

B

Objact D2450V2 - SN: 839

QA CAL-05.w9
Calibration procedure for dipole validation kits above 700 MHz

Galibration procsdurs(s)

Calibration date: February 24, 2014

This calloration certificate decurnents 1ha traceability i faticnal standards, which realize the physical unlts of measuremnents {S1).
The measuremenis and the unceriainties with confidence probability are given on the following pages and are part of the cerificate.

All calibralions have been conducted in the clesed laboratory facility; environment temperature (22 = 3)°C and humidity = T0%.

Calibration Equipment used (M&TE critical for calfbration)

Primary Standards 1D # Cal Date (Centificate Na.) Schedulad Calibration

Power meter EPM-d424 GB374B0704 O8-Oct-13 (No, 217-01827) Oct-14

Fower sansor HF B481A Usar2ezrea 0@=0ct-13 (N, 217-0182T) Qot-14

Power sensor HF 84814, MY41092317 09-Oet-13 (Ne. 217-01828) Oet-14

Aeterence 20 A8 Allanuator SN: 5053 (20k) D4-Apr-13 (No. 217-01736) Apr-1d

Type-M mismaich combination SN: 50473 / OB3ZY D4-Apr-13 [Mo. 217-01733) Apr-14

Relerance Proba ES3DV3 SN: 3205 30-Dec-13 (Mo, ES3-3205 Decid) Dec-14

DAE4 SN: 601 25-Apr-13 (Mo, DAE4-801_Apri3) Apr-14

Satondary Slantards D & Check Date (n housa) Scheduled Check

RF generator AES SMT-08 100005 Od=Rupg-88 (in house check Oct-13) In hpuse check: Oct-16

Metwerk Analyzer HP &FS3E LIS3TI00505 24206  18-0ct-01 (in house chack Oct-13) Im house check: Cct-14
Name Function Signature

Calibrated by: Israe E-Nacug Laberatory Technician OMM 3 :7

Approved by: Katja Pokowic Technical Manager

This calibration certificate shall net be reproduced except in full without written approval of the laboratony.

lezued: Fabruary 24, 2014

Certificate No: D2450%2-839_Fab14
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Sarvice suisse cl'é‘ln]nnnag'
Servizie svizzaro di taratura
Swiss Calibration Service

Agcredited by (he Swiss Accrediiation Service (SAS) Accreditation No.: SCS 108
The Swiss Accraeditation Service iz one of the gignatories to the EA

Muitilateral 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) 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: Measuremeant 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:

Measurement Conditions: Further details are available from the Validation Report at the end
of the cerlificate. 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%.

Cerificate Mo: D2450W2-838_Febid Page 2 of &
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Measurement Conditions
DASY system ¢r}l“|f|9u|'ﬂti0ﬂ.. a5 far as not

iven on page 1.

DASY Version DASYS V52.8.7

Extrapolation Advanced Extrapolation

Fhantom fodular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The following paramaters and caloulations were applied.
Temperature Permittivity Conductivity

Neminal Head TSL parameters 220°'C 38.2 1.B0 mho/m

Measured Head TSL paramaters (220 =0.2)°C 3B1+=6% 186 mhofm £ 8 %

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 13.3 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.0 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition

EAR measured

250 m\ input power

6.15 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.3 Wikg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations wera aﬁpll'ed.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mhofm
Measured Body TSL parameters (22.0202)°C 50.7+6% 2.02 mha/m + 6%
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged aver 1 em® (1 g) of Body TSL Condition

SAH measured

250 mW input power

12.8 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

49.9 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condition

SAR measured

250 mW input power

5.86 W/kg

SAR for noaminal Body TSL parameters

normalized to 1W

23.1 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-839_Febl14
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Appendix

Antenna Parameters with Head TSL

Impedance, ransfarmed to feed point 5450 +24 |ﬂ
Retumn Loss -262dB

Antenna Parameters with Body TSL

Impedance, transformed to fead point 5060+ 430
Return Loss -27.4 dB

General Antenna Parameters and Design

Electrical Dalay (one diraction) | 1.153 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
second am of the dipale. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole anms in ofder 1o improve matching when loaded according fo 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 1o the Standard,

Mo excessive force must be applied to the dipele arms, bacause they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on July 20, 2009
Certificate No: D2450V2-839_Febid Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 24.02.2014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: §39

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

Medium parameters used: £ = 2450 MHz; o = 1.86 S/m; g, = 38.1; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY 52 Configuration:
+ Probe: ES3DV3 - SN32035: ConvE(4.53, 4.53, 4.53); Calibrated: 30.12.2013;
+ Sensor-Surface: 3Imm (Mechanical Surface Detection)

+ Electronics: DAE4 5n601: Calibrated: 25.04.2013

L]

Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA: Serial: 1001
+« DASYS2528.7(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=3mm, dy=5mm, dz=5mm

Reference Value = 99.591 V/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) =133 W/kg; SAR(10 g) = 6.15 Wikg

Maximum value of SAR (measured) = 17.0 W/ikg

v
-4.80
-9.60
i -14.40
-19.20
<24.00 o]
0dB = 17.0 Wkg = 12.30 dBW/kg
Certificate No: D2450V2-839_Feb14 Page 5 of B
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 24.02.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 839

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

Medium parameters used: f = 2450 MHz; 6 = 2.02 §/m; & = 50.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

-

Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013:
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (back); Type: QDO00OP50AA: 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=5mm, dz=5Smm

Reference Value = 04,267 V/im; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR( g) = 12.8 W/kg; SAR(10 g) = 5.86 W/kg

Maximum value of SAR (measured) = 17.0 W/kg

v

480

-8.60

144D

-19.20

24.00 SR

0dB=17.0 Wikg = 12.30 dBWikg
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Impedance Measurement Plot for Body TSL
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Appendix F. DAE Calibration Data

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Sehweizerischer Kalibrierdlenst
Service sulsse d'étalonnage
Sorvizio svizzero di taratura

S  gwiss Calibration Service

Accradited by the Swiss Accradiation Sorvies (SAS) Accreditation No.: SCS 108
The Swiss Accredifation Service is one of the signataries to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Quietek-CN (Auden) Certificate No: DAE4-1220_Jan14
CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 1220

Calibration procedura(s) QA CAL-08 v28
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: January 22, 2014

This calibration cerificate documents the traceability 1o national standards, which realize the physical units of measuraments 81}
The maasurements and the uncertaintiss with confidance prabability are given en the following pages and are part ol the cerificate.

All calibrations have been conductad in the closed labaratony faciity: enviranmant Lem parature {22 « 3°C and humidity < 70%.

Cafibration Equiprment usod (MATE critical for csllbratlun_:

Primary Standards 10 & Cal Dam (Cerificate Mo.) Scheduled Calibration

aithley Multimater Type 2001 EN: 0810278 01-Qct-13 (Mo:13978) Oct-14

Sacondary Standands ID # Check Data (in house) Schaduled Check

Alite DAE Calibration Uit SE UWS 053 AMA 1001 O7-Jan-14 {in house check) In house check: Jan-15

Callbrator Box V2.1 SE WMS 008 AA 1002 07-Jan-14 (in house check) In house check: Jan-15
MName Function Signature

Calirated by: R Mayaraz Tachnacian (E_.

A W - Fim Bomhalt | r
pprovad by om| Deputy Technical Manage , -‘u-f "gZQ- LL LLU !

Issued: January 22, 2014

This calibration I:Bﬂiﬁﬁﬁ_tﬂ shall not be reproduced axcepl i full without written &pproval of the labaralony.

Certificate MNo: DAE4-1220_Jan1d Fage 105
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Sarvica suisse d'étalonnage
Servizio svigzers di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration cedificates

Glossary

DAE data acquisition electronics

Connectorangle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
+ DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connecior angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

# The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncerainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

= (Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

¢ AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

= Input Offset Measuremeni: Output voltage and statistical results over a large number of
zero voltage measuremeants.

» Input Offsef Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

= Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption; Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1220_Jan14 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = B.ipv, full range = -100...+300 mv
Low Range: 1LSB = GinV fullrange = -1, ., +3mv
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ z
High Range 406,217 2 0.02% (k=2) | 404.944 + 0.02% (k=2) | 404.170 + D.02% (k=2)
Low Range 3.97747 + 1.50% (k=2) | 3.99640 + 1.50% (k=2) | 3.98630 * 1,50% (k=2)
Connector Angle
Connector Angle 1o be used in DASY system 176.5°+1"°
Cedtificate No: DAE4-1220_Jan14 Page 3cfs
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Appendix
1. DC Voltage Linearity
High Range Reading {uV) Ditference (uV) Error (%)
Channel X + Input 199996.00 0.76 0.00
Channel X + Input 20002.66 1.98 0.01
Channel X = Input -18888.07 288 -0.0
Channel ¥ + Input 199996.91 1.60 0.00
Channel Y + Input 20001.20 0.56 0.00
Channel ¥ = Input -20001,74 -0.74 0.00
Channel Z + Input 189834.91 -0.44 0,00
Channel Z + Input 20000.27 -0.23 -0.00
Channel Z = Input -20001.65 -0.63 0.00
Low Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 2001.09 027 0.01
Channel X + Input 202.00 0.81 0.40
Channel X = Input -197.89 0.69 -0.35
Channel ¥ + Input 200099 0.22 0.01
Channel ¥ + Input 200.07 =1.02 -0.50
Channel Y = Input -201.19 -2.34 1.18
Channel Z + Input 2000.92 016 0.01
Channel Z + Input 20020 -0.82 -0.41
Channel Z - Input =195 32 -0.45 0.23

2. Common mode sensitivity
DASY measurement parameters: Auto Zere Time: 3 sec; Measuring tima: 3 sec

Common mode High Range Low Range
Input Violtage (mV) Average Reading (pV) Average Reading (V)
Channel X 200 10.55 8.83
- 200 =8.78 -B.37
Channel ¥ 200 -9.88 -10.34
- 200 7.58 771
Channel 2 200 12.72 12.38
- 200 -13.94 -14.25

3. Channel separation

DASY measurement parameters: Auto Zaro Time: 3 se¢; Measuring time: 3 sec
Input Voltage (mV) | Channel X {uV) | Channel ¥ (pV) Channel Z (pV)
Channel X 200 - 1.02 -3.16
Channal Y 200 835 - 235
Channel 2 200 10.56 5.08
Catificate No: DAE4-1220_Jan14 Page 4¢ot5
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Quielex

4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Law Range (LSB)
Channel X 15888 15483
Channel ¥ 16012 15800
Channel Z 15706 16099

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10ME
Average (V) min, Offset (uV) | max. Offset (uV) Std. ?;:;auon
Channel X 113 -0.62 278 0.50
Channel Y -0.89 -2/63 0.76 0.48
Channel Z -0.60 <236 094 0.50
6. Input Offset Current
Nominal Input circuitry offsat current on all channels: <254
7. Input Resistance (Typical values for information)
Zeraing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel 2 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vec) -76

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (m)

Supply {+ Vec) +0.01 +6 +14

Supply (- Vee) -0.01 -B -
Certificata Mo: DAE4-1220_Jan14 Paga 5ol 5
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