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Calibration procedure(s)

Calibraton date

December 13, 2010

Calbraten Equiprmant used (METE critical for calibration)

QA CAL-01.v6, QA CAL-14.v3, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure for dosimetric E-field probes

This calibration cerificate documents the traceabilily to nabonal stardards, which realize the physical units of measurements (S
The measurements and the uncertainties with confidence pronskility ars given on the following pages ard ane pant of the cartificate.

All calibrations bave been conducied in the closed laboratory faclity environmen? temperatune (22 £ 3)°C and hurmidity < 70%;

Primary Stendards 0# Cal Date (Cenificate Mo ) Schedules Calibration
Power meter E44198 GB41793874 1-Apr-10 (No. 217-01136) dpr11
Powar sensor E44 128 MY41483277 T-Apr-10 (Mo 217-01136) Apr-11
Power sensar E44124 WY4 1403087 1ebpr 10 (N, 217-01136) Aor-11
Reference 3 4B Attenuator Sh; SA054 [3g) 30-Mar-10 (Mo: 217:01159) Mar-11
Relgrence 20 dB Afienuator SN 55056 (20b) 30-Mar-10 (Mo 247-01161) Mar-11
Reference 30 dB Atlenuatar SN 55129 (30b) A0-Mar-10 [Ma, 217-01180) Mar-11
Reference Probe ESI0NZ SN: 3013 30-Dec-08 (Mo, ES3-3013_Decda) Dec-10
DAE4 SN BED 20-Apr-10 (Mo, DAE4-BB0. Apr10) Apr-11
| Secandary Standards iD# Check Date (in house) Schedulad Chack
| RF generator HP 85480 US3642001700 4-ALg-99 (in house check Oct-03)  In house check: Oct-11
Matwork Aralyzes HP BTS3E 5373890885 18-Ct-01 (o0 house check Oct-10) In house check; Got-11
Name Functan Signature
Calibrated by Kaatja Pokovic Technical Manager
Appiraved Dy Niais Kuster Quality Manager

Thiz calivration carbficate shall nat ba reproduced exgapt In full without written approval of the laboratary
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Glossary:

TSL tissue simulating liguid

NORM: v z sensilivity in free space

ConvF sensitivity in TSL/ NORMx,y 2

DCP diede compression point

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

AB,.C madulation dependent linearizaticn paramsters

Palarization o retation arcund probe axis

Palarization & # rotation around an axis that is in the plane normal to probe axis (al measurement center),

i.e, & =0Iis normal to probe axis

Calibration is Performed According to the Following Standards:

a) [IEEE sid 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 82208-1, "Procedurs fo measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMx ¥z Assessed for E-field polarization 8 =0 (f = 800 MHz in TEM-cell; f = 1800 MHz: R22 waveguida),
NORMx,y 2z are anly intermediate values, i.e., the uncertainties of NORMzx v z does not effect the E*-fieid
uncartainty inside TSL (see below ConvF).

«  NORM(fx ¥z = NORMx y z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASYY software versions iater than 4 2, The uncerlainty of the frequency response is includead
in the stated uncerainty of ConvF.

e DCPxy 2z DCP are numerical linearization parameters assessed hased on the dala of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media.

o Ax vz Bavz Cxyz VRExyz A B Care numerical linearization parameters assessed based an the data of
power sweep for speciiic madulation signal. The parameters do not depend on frequency nor media. VR is the
maximurm calibration range expressed in RMS voltage across the diode.

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
standard for 7 < 800 MHz) and inside waveguide using analytical field distribulions based on power
measurements for [ = 800 MHz. The same selups are used for assessmenl of the parameters applied for
boundary compensation {alpha, depth) of which typical uncerainty values are given These parameters are
used in DASY4 software to improve probe accuracy close ta the boundary. The sensitivity in TSL coresponids
to NORMx v,z * CanvF whereby the uncertaintly corresponds Lo thal given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

= Spherical isotropy (30 deviation from (sotrapy): in-a field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Offset The sensor offset corresponds to the offset of vinual measurement center from the probe tip
{on probe axis). No tolerance required
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EX3DV4 SN:3751

Probe EX3DV4

SN:3751

Manufactured: March 26, 2010
Calibrated: December 13, 2010

Calibrated for DASY/EASY Systems

(MNote: non-compatibie with DASYZ system!)
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EX3DV4 SN:3751

December 13, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3751

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z {Unc (k=2)
Norm (uVivim)*)* 0.50 0.55 051 |x101%
DCP (mv)® 99.0 101.9 98.7
Modulation Calibration Parameters
uio Communication System Name PAR A B c VR Une®
dB dBuV mv (k=2)
10000 cwW 0.00 0.00 0.00 1.00| 1174 | +24%
0.00 0.00 1.00{ 1202
000 Q.00 100 1138

approximately 95%.

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 probahility of

" The uncenanbas of Marmx ¥.Z ta not aFect the E-fisid uncarainty Inside TAL (see Pages Sand 6)

* Mumerical linearization parametar Unceramly nod reguired

© Ungerfainly s determined using the mawmum deviaion frem inear responsn applying recatangelar distribution and is expressed for e sgeare of the field valus
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EX3DV4 SN:3751 December 13, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3751

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHZ] validity [MHz]" Permittivity Conductivity ConvFX ConvFY  ConvF Z Alpha Depth Unc (k=2)
750 £ 50/ 100 41.9 £ 5% 0.89 £ 5% 8.09 8.08 g9.09 0.58 069 £11.0%
1640 £ 50/ £ 100 40.3 + 5% 1.29 = 5% 7.80 7.80 T80 063 0ed4 +11.0%
3700 + 50/ £ 100 377 £ 5% 3.1225% g.73 573 5.73 0.30 140 +£13.1%

© The walidity of + 100 MHz only apphes tor DASY v 2-and higher (see Page 31 The uncarainty i 1he RSS of e CeavF urceriainty at calisralion frequercy

and the uncerawnty lor e indssated frequency band
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EX3DV4 5N:3751 December 13, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3751

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz] Validity [MHz]®  Permittivity Conductivity ConvFX CornwFY  ConvF Z Alpha Depth Unc (k=2)
750 £ 507+ 100 555+ 5% 0.96 + 5% 8.86 8.86 8.88 0.69 070 =11.0%
1640 £ 50/ + 100 538 + 5% 1.40 + 5% 7.66 TB6 766 0.50 Q.77 =11.0%
3700 + 50/ + 100 510+ 5% 3.55 + 5% 5.78 578 578 0.31 1.45 £13.1%

 Tha validity of = 100 MHz only apphes for DASY w4 4-and higher (see Page 2) The uncadainty is the RSS of the ConvF uncertainty atcalibration freguency

and ihe wnoatainly for tha indicated frequendy band
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EX3DV4 SN:3751 December 13, 2010

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
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Uneertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4 SN:3751 December 13, 2010

Receiving Pattern (¢), 3 = 0°

f=600 MHz, TEM ifi110EXX f=1800 MHz, WG R22
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a—ii— 2E00 MHZ
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4 SN:3751 December 13, 2010

Dynamic Range f(SAR..4)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4 SN:3751

December 13, 2010

Conversion Factor Assessment

f = 750 MHz, WGLS R (head)
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Deviation from Isotropy in HSL
Error (¢, 8), f =900 MHz

Error [dB]
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4 SN:3751

Other Probe Parameters

December 13, 2010

Sensor Arrangement

Triangular

Connectar Angle (%)

Mot applicabls

Machanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Paint 1 mm
Prabe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensar 2 Calibration Point 1mm
Recommended Measurement Distance from Surface 2 mm
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