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Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConF sensitivity in TSL / NORMx. vz

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization & 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center). i.e.. 3 = 0 is 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 Technigues”, December 2003

CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3

GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMx.y, z: Assessed for E-field polarization 8 =0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncerainties of
NORMZX,y,z does not effect the E°-field uncertainty inside TSL (see below ConvF).
NORM(f)x,y.z = NORMx,y,z * frequency_response (see Frequency Response Charl). This
linearization is implemented in DASY4 software versions later than 4 2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or
Temperature Transfer Standard for f = 800 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 probe accuracy close to the boundary. The sensitivity in TSL corresponds fo
NORMXx,y,z * ConvF whereby the uncertainty corresponds to that 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 (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

Sensor Offset: The sensor offsei comesponds to the offset of virtual measurement center
from the probe tip {on probe axis). No tolerance reguired.
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DASY - Parameters of Probe: ET3DV6 SN:1604

Sl . s . i ]
Sensitivity in Free Space” Diode Compression
NormX 1.87 + 10.1% pViVIm)? DCP X 93 mV
Norm'Y 1.80 + 10.1% uViVIm)y? DCP Y 93 mV
NormZ 1.91 £ 10.1% uViVIm)* DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 47 mm
SAR.. [%] Without Correction Algorithm 748 41
SARL, Y] With Comection Algorithm 0.1 0.2
TSL 1310 MHz Typical SAR gradient: 10 % per mm
Sensor Center Lo Phantom Surface Dislance 3.7Tmm 4.7 mm
SAR.. [%] Without Comection Algorithm 7.0 41
SAR., [%] With Correction Algarithm 0.1 0.3
Sensor Offset
Probe Tip to Sensar Center 2.7 mm

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
comresponds to a coverage probability of approximately 95%.

* Tha uncertaintes of Nomml<,Y.Z do not afiect the E'-field unceriinty inside T5L (see Page 8)
" Mumerical Enesrizaton paremeter: uncertainty not reguined
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Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)
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Frequency responss (normalized)
i
}

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2}
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Receiving Pattern (¢), 5 =0°

f=1800 MHz, WG R22

f= 600 MHz, TEM ifi110EXX
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2}
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Dynamic Range f(SARpeaq)
{(Waveguide R22, f = 1800 MHz)

Input Signal [uV]

0.001 Do 0.1 1 10 100
SAR [mWicm’]

Uncertainty of Linearity Assessment: £ 0.6% (k=2
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Conversion Factor Assessment

f =900 MHz, WGLS RS (head) f=1810 MHz, WGLS R22 [head)
15 — _ 300 S -
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f[MHz] Validity [MHz]" TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty

450 + 50/ +100 Head 435%25% 087+5% 026 2.94 7.14 = 13.3% (k=2)
800 + 50 / + 100 Head 41.525% 0.97%5% 056 1.B1 660 + 11.0% (k=2)
1810 +50/+100 Head 40.0:5% 1.40+5% 050 2.59 529 + 11.0% (k=2)
2450 =350/x100 Head 39.2+5% 1.80% 5% 0.68 1.85 4860 + 11.8% (k=2)
450  +50/+100 Body 56.735% DS4+5% 0.25 4.44 742 *13.3% (k=2)
300 +50/+100 Body 55.0%5% 1.05x5% 047 208 627 = 11.0% (k=2)
1810 =50/+100 Body 53.315% 1521 5% 0.56 2.66 488 = 11.0% (k=2)
2450 =50/+100 Body 52.7:5% 1.95%5% 066 1.95 427 =11.8% (k=2)

° The validity of * 100 MHz anly applies for DASY v4.4 and higher (see Page 2). Tha uncartainty is the RSS
of the Camsd uncorainty at calibration frequency and the uncardainty for the Indicated frequancy band.
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Deviation from Isotropy in HSL
Error (6, &), =900 MHz

Error [dB]

Uncertainty of Spherical Isotropy Assessment: T 2.6% (k=1)
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Phone 41 1 245 9700, Fax +41 1 245 8779
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Additional Conversion Factors
for Dosimetric E-Field Probe

Type: ET3DV6
Serial Number: 1604
Place of Assessment: Zurich
Date of Assessment: May 4, 2006
Probe Calibration Date: May 2, 2006

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the date indicated above. The assessment was performed using
the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion [actors, it has to be recalculated yearly,
i.c., following the re-calibration schedule of the probe. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 900 MHz or at 1310
MHEz.

e

Assessed by:

ET3DV6-SN:1604 Page 1 of 2 May 4. 2006
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Zaughausstrasse 43, B004 Zurich, Switzeriand
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Dosimetric E-Field Probe ET3DV6 SN:1604

Conversion factor (+ standard deviation)

=300 MHz ConvF 805:9% s £, =453+5%
a =0.87x5% mho'm
(head tissue)
=300 MHz ConvF B80T £9% g, =58.2+5%
a =0.92% 5% mho'm
(body tissue)
Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY softwire must have the following entries: Alpha =0 and Delta = 1.

Please see also Section 4.7 of the DASY4 Manual
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APPENDIX C —DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of

Schwsicarischer Kalibrisrdianst

Schmid & Partner mﬁm sulezs ﬂ:: “::
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. e Swiss Calibration Servica

Ieughausstrazss 43, 8004 Zurich, Switzerland

Booradited by the Swiss Federal Office of Memmilogy and Accrediabon
T Swiss Accreditaiion Service is ane of the sighatories to the EA
Multilateral Agresmant for the recognitien of calibration certficates

Calibration dabe:

Condiion of e caibroted 1w NETONRBNGET B 8 = O

Ths calisration carTicans Joouments fh Facsabiity 10 nalional standands, which reaize the physical uris of measJsremenks (1)
The measuremants and the uncerairbes with mefidence probabdity ane given on e following pages and are part of the cenifica

| Al caibrations have been conducted in the closed Iaboratory Racility: e ¥ tersparturg (Z2 = 377 and humidity < A

| Calibration Equipment usad (METE oitical for calibration)

Prisary Standards _|oe Cal Date {Calbrated by, Cerfiicate N ) Schvadules] Galration
Prwies meter E44108 | GB417938T4 Seay-05 (METAS. No. 281-00486] Way-08

Povwer gengor E44128 | MY A1AG52TT I-Miay-05 (METAS, Mo, 251-00456) =06

Power sensor E44128 | MYa140308T FAay-05 (METAS, Mo, 251-00458| Way-08

Aufenence 3 of Athenustor | B 55004 (3c) 11-AugH05 (METAS, No. 251-00488) hug-06

Fueference &0 & Atlenuator | SN 5088 (2 A=y 05 [METAS. Mo, 251.00467) May-06

Rwfenence Probe ETIOVE BN 180T 11-Jul-35 (SPEAG, Mo, ET3- 1507 _ksllS) Jul-D6

DAEL SN 801 7-Jar5 [SPEAG, Mo, DAEA-EDT_Jands) lan-06

Sy Stardards [ Check Date {in houze) Seheduied Chack

R penerator HF BE4BC US35420017T00 4-Aug-39 (SPEAG in house check Dec-d) I hause check: Deo-08

Mook Analyzes HP BTS3E LSAPI00585 1B-OCHT (SPEAG, in howse chech Migw-04) In bt chack: Now 05

Cabeated by: raqm:ﬁﬁ = i _:i: W i g @ =

B = S = F = == ﬁ -

| | E— R e
il e B e B P W

Isawed: Ociobar 76, 2005

| Thiz calltwstion carrioats shat nol b reproduced exsasd in full withou! sritlen approval of e lsboraiony: B
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S Swiss Calibration Service

Accradiad by tha Swiss Faderal Offica of Metrology and Accredilabion Bccreditation Mo.: SCS 108
The Swiss Accreditalion Servica is one of the signatones to the EA
Muftilateral hgresment for the recagnition of calibration cortificates

Glossary:

TSL tissue simulating lguid

ConF sensitivity in TSL / NORM x,y.z
PiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

B)

c)

IEEE Std 1528-2003, “|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devicas: Measuremant Technigues™, Decambear 2003

CENELEC EN 50361, “Basic standard fur s measurement of Specific Absorption Rate
related to human exposure to electromagnatic fialds from mobile phones (300 MHz - 3 GHz),
July 2001

Federal Communications Commission Office of Engineering & Technology (FCC OET),
*Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofregquency
Electromagnetic Fialds: Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions’,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Condifions: 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
parallal to the body axis.

Feed Point Impedance and Reiurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance slated is transfarmed fram the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

SAR maasured: SAR measured at the stated antenna input power.

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

SAR for nominal TSL paramatars: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.6
Extrapolation Advanced Extrapolation
Phantom Flat Phantom V4.4 Shell thickness: 6 £0.2 mm
Distance Dipole Center - TSL 15mm with Spacer
Area Scan resolution | dx, dy = 15 mm
Zoom Scan Resolution 1 dx, dy, dz =5 mm
Frequency 450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculalions were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.8 mhoim
Measuraed Head TSL parameters (22010.2)°C 446t6 % 0.86 mho/m £ 6 %
Head TSL temperature during test (220+0.2)°C — -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR meaasured 398 mW input power 204 mWig
SAR nomalized normalized 1o 1W 513 mW/g
SAR for nominal Head TSL parameters ' normalized ko 1W 521 mW/gz18.1 % (k=2)
SAR averaged owver 10 em® (10 g) of Head TSL condition
SAR measured 398 mWW input power 1.37 mW /g
SAR normalized normalized to 1W 344mW/g
SAR for nominal Head TSL parameters ' narmalized to 1W 348 mW/ g 217.6 % (k=2}

1 Comection to nominal TSL parameters according to d), chapler “SAR Sensitivities”
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