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Appendix
Photographs of Test Setup
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Fig.2.1 Photograph of the Tissue Simulant Fig.2.2 Photograph of the Tissue Simulant
Fluid liquid depth 15cm for Right-head Side Fluid liquid depth 15cm for Flat position



Report No. : ES/2006/40002-2
Page : 3 of 19

Fig.4 Right Head Section / Ear-Tilt Position(15°)

Fig.5 Left Head Section / Cheek-Touch Position
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Fig.6 Left Head Section / Ear-Tilt Position(15°)

Fig.7 Body Section (Testing in GSM mode with handset and testing in GPRS Mode)
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Photographs of the EUT

Fig.8 Front view of device

Fig.9 Back view of device
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Fig.10 open view of device
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Photographs of the Battery
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Fig.11 Front view of Battery

Fig.12 Black view of Battery
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Probe Calibration certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl}).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# . Cal Date (Calibrated by, Certificate No.) _Scheduled Calibration =
Power meter E44198 GB41293874 3-May-05 (METAS, No. 251-00486) May-06

Power sensor E4412A MY41485277 3-May-05 (METAS, No. 251-004686) May-06

Power sensor E4412A MY41498087 3-May-05 (METAS, No. 251-00466) May-06

Reference 3 dB Attenuator SN: 85054 (3c) 11-Aug-05 (METAS, No. 251-00499) Aug-06

Reference 20 dB Attenuator SN: §5086 (20b) 3-May-05 (METAS, No. 251-00467) May-06

Reference 30 dB Attenuator SN: 85129 (30b) 11-Aug-05 (METAS, No. 251-00500} Aug-06

Reference Probe ES3DV2 SN: 3013 7-Jan-05 (SPEAG, No. ES3-3013_Jan05) Jan-06

DAE4 SN: 654 29-Nov-04 (SPEAG, No. DAE4-654_Nov04) Nov-05

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generater HP 8648C US3642U01700 4-Aug-89 (SPEAG, in house check Dec-03) In house check: Dec-05
Network Analyzer HP 8753E US37390585 18-Oct-01 (SPEAG, in house check Nov-04) in house check: Nov 05

Function Signature
Calibrated by: j P

Approved by:

fssued: August 30, 2005

This calibration certificate shall not be repreduced except in full without written approval of the laboratory.

Certificate No: ET3-1759_Aug05 Page 1 0of 8
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.. SCS 108
The Swiss Accreditation Service is one of the sighatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TS5l tissue simulating liquid

NORMx,y,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ 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)

b)

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

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:

NORMzXx,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 E*-field uncertainty inside TSL (see below ConvF).

NORM(f)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 * 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 offset corresponds to the offset of virtual measurement center
from the probe tip {on probe axis). No tolerance required.

Certificate No: ET3-1759_Aug05 Page 2 of 8
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ET3DV6 SN:1759 August 30, 2005

Probe ET3DV6

SN:1759

Manufactured: November 12, 2002
Last calibrated: March 23, 2005
Repaired: July 28, 2005

Recalibrated: August 30, 2005

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ET3-1758_Aug05 Page 30f 9
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ET3DV6 SN:1759 August 30, 2005

DASY - Parameters of Probe: ET3DV6 SN:1759

Sensitivity in Free Space” Diode CompressionB
NormX 1.97 £ 101%  pVAV/mMY DCP X 93 mv
NormY 190 £101%  uVAVIM) DCPY 93 mv
NormZ 193 £104%  pVIVIm) 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 4.7 mm
SAR,, [%] Without Correction Algorithm 8.3 4.7
SARy, [%] With Carrection Algorithm 0.0 0.2
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 37mm 4.7 mm
SAR,, [%] Without Correction Algorithm 134 9.2
SARp, [%] With Correction Algorithm 0.8 0.2
Sensor Offset
Probe Tip to Sensor 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
corresponds to a coverage probability of approximately 95%.

A The uncerainties of NormX,Y,Z do nat affact the E*-figld uncerainty inside TSL (see Page 8).

5 Mumerical linearization parameter: ungertainty not required.

Certificate No: ET3-1759_Aug05 Page 4 of 9
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ET3DV6 SN:1759 August 30, 2005

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
z

h |

RS S

Q 500 1000 1500 2000 2500 3000
f [MHz]

1

—e—TEM —o—R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ET3-1759 Augds Page 5 of &



ET3DV6 SN:1759

Receiving Pattern (¢), 9 = 0°

f = 600 MHz, TEM ifi110EXX

—-—X —o—Y

Error [dB]
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. * Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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f=1800 MHz, WG R22
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ET3DV6 SN:1759 August 30, 2005

Dynamic Range f(SAR}¢aq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ET3DV6 SN:1759 August 30, 2005

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) f= 1810 MHz, WGLS R22 (head)
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—O0— Analytical -—<>— Mea-sﬁrements —@— Analytical —o— Measurements

f[MHz] Validity [MHz]® TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty

900  +50/+100 Head 415%5%  0.97 +5% 048 200 6.15 +11.0% (k=2)
1810 £50/ 100 Head 40.0+5%  1.40 5% 0.58 242 511 +11.0% (k=2)
2000 +50/100 Head 40.0#+5%  1.40 +5% 058 256 472 +11.0% (k=2)
2450 %50/ %100 Head 39.2+5%  1.80+5% 069 215 439 +11.8% (k=2)
900  +50/+ 100 Body 550+5%  1.05+5% 046 216 593 +11.0% (k=2)
1750  +50/+ 100 Body 53.4+5%  1.49+5% 053 287 4.40 +11.0% (k=2)
1900  +50/+ 100 Body 533+5% 1.52%5% 053 298 4.33 +11.0% (k=2)
2000 %507+ 100 Body 53.3+5% 1.52#5% 059 254 4.20 *11.0% (k=2)
2450 %50/ % 100 Body 527+5% 1.95%5% 070 195 4.08 +11.8% (k=2)

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificate No: ET3-1758_Aug05 Page 8 of 9
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Uncertainty Analysis

DASY4 Uncertainty Budget
According to IEEE P1528 [1]

Uncertainty | Prob. | Div. | (¢;) | (¢;) | Std. Unc. | Std. Une. | (v;)
Error Description value Dist. lg 10g | (lg) (10g) Ueff
Measurement System
Probe Calibration +4.8% N 1 1 1 +4.8% +4.8% oo
Axial Isotropy +4.7% R v3 107 07 | £1.9% +1.9% oo
Hemispherical Isotropy +9.6 % R Vv3 107 |07 | £3.9% +39% oo
Boundary Effects +1.0% R NEEE! 1 +0.6 % +0.6 % o0
Linearity +4.7% R V3 |1 1 +2.7% +2.7% o
System Detection Limits +1.0% R NEE 1 £0.6% +0.6% o0
Readout Electronics +1.0% N 1 1 1 +1.0% +1.0% o0
Response Time +0.8% R V3 |1 1 +0.5% +0.5% o0
Integration Time +2.6% R V3 |1 1 +1.5% +1.5% 00
RF Ambient Conditions +3.0% R V3 1 1 +1.7% +1.7% o'}
Probe Positioner 4+0.4% R W8 1 1 +0.2% 4+0.2 % oo
Probe Positioning +2.9% R V'3 1 1 +1.7% +1.7% oo
Max. SAR Eval. +1.0% R V3 |1 1 +0.6 % +0.6 % oo
Test Sample Related
Device Positioning +2.9% N 1 1 +2.9% +2.9% 875
Device Holder +3.6% N 1 1 1 +3.6% +3.6% 5
Power Drift +5.0% R V3 |1 1 +2.9% +2.9% 00
Phantom and Setup
Phantom Uncertainty +4.0% R N 1 +2.3% +2.3% o0
Liquid Conductivity (target) | £5.0% R V3 1064|043 | £1.8% +1.2% e
Liquid Conductivity (meas.) | +2.5% N 1 0.64 | 0.43 | £1.6% +1.1% 00
Liquid Permittivity (target) | +5.0% R V3 106 | 049 | £1.7% +1.4% o0
Liquid Permittivity (meas.) | +£2.5% N 1 0.6 | 049 | £1.5% +1.2% o
Combined Std. Uncertainty +10.3% +10.0% | 331
Expanded STD Uncertainty +20.6% | +20.1%
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3 243 97 00, Fax 4411 24897 29~

Certificate of conformity / Flrst Article Inspection

lem SAM Twin Phaniom V4.0
Type No QD 000 P40 CA _
Series No TP-1150 and higher - 2
Manufacturer / Origin - Unterses Composites
2 : Hauptstr. 69
CH-8559 Fruthwilen
- Switzerdand .~~~
Tests

The serles production process used allaws the limitation to test of first articles.

Complele tests ware made on the pre-series Type No. QD 000 P40 AA, Serial No. TP-1001 and on the
serles first article Type No. QD 000 P40 BA, Serial No. TP

-1008. Certain parametets have beeri retested
using further series units {(called samples). ! s S
7 * Units tested
Test Requirement ; Detalls __ | sted
Shape Co?n pliance with the geometry - 1T1S CAD File (*) . ;l:n: ;:ISC'-B-
i accarding to the CAD maodel. . S
Material thickness | Com pliant with the requirements 2mm' +/-0.2mm In B A
according to the standards specific areas . S
Material Dielectrc pa_,ram_eters for required Zég?atf!izp—;:n ciEt:?vzity o eanoia
parameters -frequencaes . . e ';P 10;;25
4 tyr 00 re-s .
istivi teral has been tested to be Liquid type HSL 18 T s
Matenalresistty g:ng‘aa:iblg with the Tiquids defined in | and others according to First ;mncle
the standards _ the standard_.
Standards
[1] CENELEGC EN 50361 ,
[2] IEEE P1528-200x draft 6.5 _ -
3] %1 ; ] _
[('g TEhc; ?I:r'lgzéggocf’i::f:sodgerived from [2] and Is also within the toIerancg requiremants of the shapeet of
[1] and [3]. . .

Conformity

W i i ith thé uncertainty
Basad onthe s ts abovs, wa cartify that this item Is in compliance wi
requirements o?gi‘!g ':::asurements specified in standard [1] and draft standards [2] and [3]. 5

Date 28.02.2002

Schmld & P_ar-tnor
Englneering AG

© Zeughauastracie 43, CH-8004 Turfch =
Tol. 441 1 243 97 00, Fax 441 1 2439779

Slgnaturg ! Stamp

7L Lot

“

‘o . Page - 1Y

DocNa 881 -Q0 000 P40 CA-B
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System Validation from Original equipment supplier SPEAG Schmid
& Partner of 1900 HSL&MSL

DASY Walidation Report For Head TSL

Dlapd T 1803200 15:20:5]
Tesl Eaboraiory: SFEAGL Zurich, Swilseriamd
DT Deipale 1900 M Hr: Type: DE90YED Sennl DIAEYE - SN Sd0IT

Communicabon Sysiem: CW; Fraguency: 1950 MHz; Dhay Cyele: 101

wedium: HSL U110 BE;

Bfdiiim. parimEers dsecd: 1= 1'HH MHE o = 1,42 mhim: o =394 p = 1K i,,|,'.'|||I
Fhanboes section: lat Section

Ml maremmianil Snndard: DASYL (High Precisom Sscatasrtien ]

OASYY Configuraticm
= [robes TV -S89 T P ComaP 1894, 4 74, 4,4t Coalleraisi: 78, 103000
i Eoner-Serfecs dem O5lechanical Surfecr Dislociiom|

= Flectsrdes AR Setl]; Collmiad 15,03 3503
= P Fle Fhascon =08 o, Topes QDO P30, |

= e premare BAC D SR, WY Buld D Poapeoncssa g 5% SERCAD, V5 Buld §68

Fln = 230 m¥W; d = 14 mmd Ares Senn {TIaT1xlje Messement gl de=1 Smm dy=15mm
Maximum wmlue of SAR (imterpolated) = 1 1.5 mW%lig

Fin =15 mW; d = 10 mmZoom Sean (TeTiT U ulse 2 Mesasemeni grid: de—Smem, dy=5mm,

ilz=5

Referepnce Valie = %63 ¥ins Mower Dl = 008 | JFk

Peakt SAH (exEapelatedi = 171 Wik

SAR( @) =997 mWig: SAR IS g = 525 mWip

Fluimum wnlue of SAR (mepsmead) = 110 mWig
B |
n.oon |

AR

L

0\ =115mWg

Corilicale No De0inG- ST eris Faps ol s
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DASY4 Validation Report for Body TSL
Draie Time: 210320006 12:56:12

Texi Lahorateey: SFEAD. Furich. Switreriam]
AT e Dpole 1900 51z;: Ty pe: HOYE; Soriaks D WEYI - SMN5I0T7

Communicilson Syatem! CW: Fréguency: 1900 MHz Doy Cyele: 1

Bl o S LT B

Rdedinm peerumetess bsescl: | = THH MH&E 5= 1542 italiis'aad i = 'il-l.'l'.|"|= 1 1EHI LE.'IIIJ
Fhentom section: Flat Section

Mlepsarement Sunndard; DASYY (High Precision Assessment]

ALY Configuration
= Probs: ETI0VE - TRISIT P Cisalia.1, 4.3, 4.5 Calihesied: 0. 03041
& EpEsr-Sariees drem O schE kel SieTecn Lieectian)
o Blectrerecs (28 P Sefd]; Cal Beted. 13, 03.23505
& Mesaooen Fla Phastos 5000 o Types QOIP S04 ¢

& e resmern EWT DRSS Bl 17 Fospesomseg 5% SERCAD, Wi 8 Bulld 161

IFim = Z5F mY¥y; d = 10 mm 2'Arew Scon (T1aTLal ) Measarsment grids &5=15min, &v=15mmm
Mo bmum value of SAR (sterpolmed) = 120 mWg

PFin = 2&F mn'Ws d = 10 mim 2 o0 Seam (71T T Codse (b Messvroment grig dv=Fmm, dy=Smm,
dr=Smms

Referenee Vel = 00§ Vi Poses DR = 0143 dB

Penk SARK (¢xmapeised) = 1 7.7 Wik

SARC g) = 103 mWigs BARID ) = 5.5 mWig

Bl s i wnlue I.I_I_f__uj.i'l._i_rﬂ:ﬂmﬂ!l— 11LE mW%lg

.00

14,8

-E1.0

~Eh.B

Dalm = B i 0
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