=arone FCC SAR Test Report Test Report No  FA581615-1-2-01

DASY4 Validation Report for Head TSL
Date/Time: 12.07.2005 12:53:00

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SNT36

Communication System: CW-24350; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium: HSL U0 BB .
Medium parameters used: = 2450 MHz; o = 1.73 mhot'm; & = 38.3; p = 1000 kg'm
Phantom section: Flat Scction

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3IDY2 « SN3025; ConvFd.4, 4.4, 4.47; Calibrated: 29.10.2004

Sensor-Surfisce: dmm {Mechanical Swrface Detection)

Blectronics: LA ES Snbli; Ualibrsdecd: D20 MRS

Phantom: Flat Phantam 5.0 (front]); Type: QENODPS0AA

Mensurement 5W; DASYS, V4.5 Build 30; Postprocessing SW: SEMCAD, ¥ LE Build 149

Pin = 250 mW; d = 10 mm 2/Area Scan (41x61x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.6 mW/g

Pin = 250 mW: d = 10 mm 2/Zoom Scan (7x7x7)/Cube 0;
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 91.6 ¥/m; Power Drift = 0.077 dB

Peak SAR (exrapolaed) = 27,0 Wikg

SAR(] g) =131 mW/ o SAR(ID g) = 6,13 mW/e

[

Maximum value of SAR (measured) = 15.0 mW/g
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=arone FCC SAR Test Report

Test Report No FA581615-1-2-01

Impedance Measurement Plot for Head TSL
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=arone FCC SAR Test Report Test Report No  FA581615-1-2-01

DASY4 Validation Report for Body TSL
Date/Time: 11.07.2005 17:33:33

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450%2 - SNT36

Communication System: CW-2450: Frequency: 2450 MHz; Dury Cyele: 11
Medium: MSL 2450

Medium parameters used; £= 2450 MHz; o = 202 mho/m; &= 532.5; p = 1000 kg-‘m"
Phantom section: Flat Section

Mezsurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:
o Probe ESIDVE . SNI00%: ConvFid. 13, 413, 4.13); Calibrared: 30,10 3004
®  Sensor-Surface: dmm (Mechanical Surface Detection)
¢ Elecrondcs: DAE4 Sntd1: Calibrated: 22.07.2004
*  Phantom: Flat Phantom 5.0 (frontk Type: QDEMPS0AA
. Measurement SW: DASY4, V46 Fuild 4; Postprocessmg SW: SEMCAD, V1.8 Build 149

Pin =250 mW; d = 10 mm/Area Scan (Blx81x1):
Measurement grid: dx=15mm, dv=15mm
Maximum value of SAR (interpolated) = 15.8 mWig

Pin =250 mW; d = 10 mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx—5mm, dy—=5mm, dz=5mm

Reference Value = 83.9 V/m, Power Drift = 0.160 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(] g) = 13.5 mWig; SAR(10 g)=6.26 mW/g

Maximum value of SAR (measured) = 15.5 mW/g
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=arone FCC SAR Test Report

Test Report No

FA581615-1-2-01

Impedance Measurement Plot for Body TSL
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=arone FCC SAR Test Report Test Report No  FA581615-1-2-01
Callbration Laboratory of Q'FSE g ‘Schweizarinchar Kalbrinrdisnst
Echmid & Partner c Servics aulaes détalonnage
Engineenng AG % @{5 Serulzlo svizzeno di laratura
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=arovise. FCC SAR Test Report Test Report No  FA581615-1-2-01

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

S Sswiss Calibration Service

Oow

Accredited by the Swiss Federal Office of Matrology and Accradination Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag 1t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization o ¢ rotation around probe axis

Polarization & 9 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 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) 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:
s NORMDXx,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 uncertainties of
NORMx,y,z does not effect the EZfield uncertainty inside TSL (see below ConvF).

= NORM(H)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). 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 flat 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 to
NORMzx,y,z * ConivF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY 4.3 B17 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

» Spherical isotropy (3D deviation from isofropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

s Sensor Offset: The sensor offset corresponds fc the offsel of virtlual measurement center
from the probe tip (on probe axis). No tolerance required.
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=arovise. FCC SAR Test Report Test Report No  FA581615-1-2-01

ET3DV6E SN:1788 Saptamber 30, 2004

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: August 29, 2003
Recalibrated: September 30, 2004

Calibrated for DASY Systems

{Mote: non-compatible withe DASYE system!)

Corlificate Mo: ET3-1788_Sapid Pagu 3 ol &

©2004 SPORTON International Inc..SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



=arovise. FCC SAR Test Report

Test Report No

FA581615-1-2-01

ET3DVE SN:1788 September 30, 2004

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression”
NormX, 1.68 = 0% EMIIm)E DCP X a4 mv/
MormY 1.70 = 9.0% PVI(Vm)* DCP Y 84 mv
NormZ 1.74 2 38% VIV DCP Z 94 my

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 200 MHz Typlcal SAR gradient: § % par mm
Sensor Centar to Phanlom Surface Dislance 3T mm 47 mm
SAR, [%] Without Correction Algodthm f.1 4.4
SAR., [%] With Correction Algarithm a7 0.1
T5L 1810 MHz  Typical SAR gradisnt: 10 % per mm
Sensor Cenler lo Phantom Surfece Distence A7 mm 47 mm
SAR,, %] Without Gorracsion Algosithm 12.0 8.2
B, 1%] ‘With Carmrection Algorithm oo o
Sensor Offset
Probe Tip o Sensar Center 2.7 mm

cormesponds o a coverage probability of approximataly 85%.

The reported uncertainty of measurement s stated as the stmdar&ﬁﬁmﬂaln’:y of
maeasurameant multiplied by tha covarags factor k=2, which for a normal distribution

* T unoariaint e of Mo ¥ 7 do rot affect e Bl uncanainty nside TEL (sas Page 4)
" M urmrical lnmardzatlion perarmubas unoeetoirty ool reguind
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=arovise. FCC SAR Test Report

Test Report No FA581615-1-2-01

ET3DVE SN:1788 September 30, 2004

Frequency Response of E-Field
(TEM-Call:HI110 EXX, Wavegulde: R22)
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=arone FCC SAR Test Report Test Report No  FA581615-1-2-01

ET3DVE SN:1788 Septembar 30, 2004

Receiving Pattern (¢), 9 = 0°

{=750 MHz, TEM Hi110EXX f= 1800 MHz, WG R22
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=arone FCC SAR Test Report Test Report No  FA581615-1-2-01

ET3DVE SN:1788 Saptamber 30, 2004

Dynamic Range f(SAR;,.q)
(Wavaguide RZ2, f = 1800 MHz)
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Uneartainty of Linsarity Assaasment: £ 0,8% (k=2)
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=arone FCC SAR Test Report

Test Report No FA581615-1-2-01

ET3DVE SN:1788

—o—hnalytical  —o— Measurements

Septamber 30, 2004

Conversion Factor Assessment

f = 900 MHz, WGLS R (head)

2[mm]

t=1750 MHz, WGLS R22 (
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1[MHz] Validigy [MHz]® TSL Permitthvity Conductivity  Alpha  Depth  ComvF Uncertainty

835 = 50/ £ 100 Head 415z5% 0B0t5% 112 142 6.74 +11.0% (k=3)
ann + 50/« 100 Hapd 4A15=5% 007 £5% 1.07 1.44 €53 £ 11.0% (k=2)
1760 +50/+100 Haad 400=5% 140+5% 0EE 2N 537 +£11.0% (k=)
1600 + 501/ +100 Haad 400+ 5% 1.40 + 5% n.55 242 516 £ 11.0% (k=2)
2000  +50/ %100 Head 400=:5%  14026% D54 258 488 +11.0% (k=2)
2450 1507100 Head 392:+5% 1.80 + 5% DLER 202 456 + 11.8% (k=2)
B35 + 50/ 4100 Body 552i:i5% 09715% 1, 1.52 6,53 £ 11.0% (k=2)
B0 5072100 By 560206% 100+0% oEe  1.50 6T £ 711.0% (km2)
1r50  £50/£100 Body 53.3:5% 152+ 5% 0.3 274 4,73 & 11.0% (=2)
1900 +50/+100 Body 533+5% 1.652+5% DEs 282 4.06 + 17.0°0 (k=2)
2000 =+30/x100 Body 533:x5% 152:5% es 288 443 +11.0% (k=2)
2450 +50/+100 Body 52.7+5% 195+5% T2 200 4,268 £ 11.8% (k=2)

 Tha validity of + 106 MHz anly applies for DASY 4.3 B17 and highar (ses Pags ). The uncertainty s the RSS
of the Con¥F uncartainty al calioration fraquency and the uncariainty bor the indicried frequoncy band,
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Test Report No FA581615-1-2-01

=arone FCC SAR Test Report

ET3DVE SN:1788 Seplember 30, 2004

Deviation from Isotropy in HSL
Error (¢, 4), f =900 MHz

Error (48]

-1, 000 50 B-0U80-0 50 W-060-050 B-Ce0 020 W GR000
0003020 MBA23-0.40 DOO040-060 DOB0IE0 EOS8LY 00

Uncertainty of Spherical Isotropy Assessmant: + 2.6% (k=2)
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