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Receiving Pattern (¢), 6 = 0°
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f = 1800 MHz, WG R22 f = 2500 MHz, WG R22

Isotropy Error (§), 8 = 0°
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Frequency Response of E-Field

{ TEM-Cell:ifi110, Waveguide R22)
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Dynamic Range f(SAR, i)

{ Waveguide R22)
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Conversion Factor Assessment

f=19300 MHz, WG R9 (head) f=1800 MHz, WG R22 (head)

SAR[mWem’] F W
SAR[mWent'] # W

—&— Analybcal —o— Measuremets | —&— Anakylical == Mleasuremeats

Head 300 MHz E= 413t 3% 0= (.97 £ 3% mho/m

Walid for f=800-1000 MHz with Head Tissue Simulating Liguid according to EN 50361, P1528-200X

CanvF X 6.5 +£9.5% (k=2) Boundary affect:

ComwF Y 6.5 +0.5% (k=2 Alpha 0.41

ConvF Z 6.5 £9.5% (k=2) Depth 2.23
Head 1800 MHz &= 40.0 £ 5% o= 1,40 £ 5% mho/m

Valid for f=1710-1910 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X

ConvF X 5.3 £9.5% (k=2) Boundary effect:

ConvF ¥ B.3 £9.5% (k=2) Algha 0.43

CorwF 2 5.3 £2.5% (k=2 Depth 2.90
Fage 7 of 10 .

©2004 SPORTON International Inc..SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02



=aonis FCC SAR Test Report

Test Report No FA401206-2-2-02

ET3DV6 SN:1787 August 29, 2003

Conversion Factor Assessment

[ =900 MHz, WG R9 (bedy) : f = 1800 MHz, WG R22 (body)

SAR[mMWIcm’] /W
SAR[mW/em'] [ W

2.5 |
| |
| |
0.0 L 00
| ] 0 4D &l 0 20 41 B0
i 2[mm] . 2[mm]
! —a— Anahytical —— e zsurameis —8— Analytical —O— Measuremets I
Body 900 MHz E® 55.0 £ 5% o= 1.05 = 5% mha/m

alid for f=800-1000 MHz with Scdy Tissue Simulating Liquid according to CET 65 Suppl. C

ConvF X 6.4 18.5% (k=2) Bourdary effact:

ConvF Y 6.4 +2.5% (k=2) Alpna 0.34

ConvF Z 6.4 19.5% (k=2 Depth 2.70
Body 1800 MHz &= 53.3 + 5% o= 1,52 £ 5% mhe/m

Valid for f=1710-1210 MHz with Body Tissue Simulating Liguid according to QET &5 Suppl. €

ConvF X 4.9 +0.5% (k=2) Boundary effect:

ConvF Y 4.9 +9.5% (k=2) Alpha 0.51

ComwF 2 4.9 +£35% (k=2) Depth 2.79
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Conversion Factor Assessment

f = 2450 MHz, WG R22 (head) f= 2450 MHz, WG R22 (body)
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i —8=— Analyical —O— Measuramets == AnalyTical —0— Maasuremels
Head 2450 MHz g= 39,2 & 5% 6= 1.80 = 5% mho/m

Valid for f=2400-2500 MHz with Head Tissue Simulating Liquid accarding to EN 503617, F1528-200X

ConvF % 4.8 +8.3% (k=2 Beundary effsct:

CanvE Y 4.8 £59% (k=2) Alpha 0.95

CanwF Z 4.8 +8.9% (k=2 Depth 1.B6
Body 2450 MHz = 52.7 5% ¢=1.95 £ 3% mhae/m

Valid for f=24G0-2500 MHz with Bady Tissue Simulating Liquid 2ccording to OET 65 Supel. C

ConvF X 4.5 £8.8% (k=2) Boundary effect:

ComF Y 4.5 £8.9% (x=2) Alpha 1.21

ConvF 2 4.5 *E.9% (k=2) Oepth 1.55
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Deviation from Isotropy in HSL
Error (8,0), f= 300 MHz

Errar [dB]

W.7,00=0,60 M-0,60=0.50 W-0,50-0_ a0 W-0.40--0.20 W-0.20-0.00

0o.00-0.50 020040 D040-0.60 0O0.60-0.30 0080100
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'élalonnage
Servizio svizzero di laratura
Swiss Calibration Service

Accradited by the Swiss Federal Office cf 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

cient  Sporton (Auden) S Certificate No: ET3-1788_Sep04
CALIBRATION CERTIFICATE

Object ET3DV6 - SN:1788

Calibration procedure(s) Q’A CAL-Q" NB: i Tt
Calibration procedure for dosimetric E-field probes

Calibration date: September 30, 2004

Cendition of the calibrated tem  In Tolerance

This calibration cerlificate documents the traczability to national standards, which realize the physical units of measurements (51).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate

All calibrations have been conducted in the closed laboratory facility: environment termperature (22 £ 3)°C and humidity < T0%.

Calibration Equipment usad (MATE critical for calibration)

Primary Standards | 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

Power meter E447198 GB41293874 5-May-04 (METAS, No. 251-00388) May-05

Power sensor E4412A MY41485277 5-May-04 (METAS, No. 251-00388) May-05

Reference 3 dB Attenuator SN: 55054 (3c) 3-Apr-03 (METAS, No. 251-00403) Aug-05

Reference 20 dB Attenuator SN: 55086 (20b) 3-May-04 (METAS, No. 2571-00389) May-05

Reference 30 dB Attenuator SN: 55129 [30b) F-Apr-03 (METAS, No. 251-00404) Aug-05

Reference Probe ES30V2 SN:3013 8-Jan-04 (SPEAG, No. ES3-3013_Jan04) Jan-05

DAE4 SN; 17 26-May-04 (SPEAG, No. DAEA-617_May04) May-05

Secondary Slandards D # Check Date (in house] Scheculed Check

Fower sensor HP 8481A MY41092180 18-Sep-02 (SPEAG, in house check Oct-03) In house check: Oct 05

RF generator HP 8648C Us3s42uU01700 4-Aug-99 (SPEAG, in house check Dec-03) In house check: Dec-05

Network Analyzer HP 8753E | US37390585 18-0c1-01 (SPEAG, in house check Nav-03) In house check, Nov 04
Name Function Signature

Calibrated by: N?m_‘.\r‘aﬁarilq : i . Lz_gbqga_tc_:ry Technician U L/‘ @ !;

Approvad by: Kalja Pokevic : Technical Manager e @

Issued' October 1, 2004

This calibration certificate shall not be reproduced except in full withoul writlen appraval of the labaratery.

Certificate Mo: ET3-1788_Sep04 Page 10of9
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzere di taratura

] Swiss Calibration Service

Accredited by the Swiss Federal Office of Matralogy 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

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 8 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 9 = 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  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 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 implementad 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 (ar
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 fo
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMXx,y,z * ConvF 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 isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

s Sepsor Offsef: The sensor offset corresponds fo the offset of virtual measurement center
from the prabe tip (on probe axis). No talerance required.

Certificate No: ET3-17388_Sep04 Page Zof 9
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ET3DVE 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

{Mate: non-compatibla with DASYE syslam!)

Camilicale No: ET3-1788_Bephd P B 0l B
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September 30, 2004

DASY - Parameters of Probe; ET3DVE SN:1788

Sensitivity in Free Space® Diode Comprassion®
NormX 1.68 = pa% pVI(Vm) DCP X 94 m\/
NormY 170 z90%  pVI(Vim) DCP Y 84 mv
NormzZ 174 £ 5.5% pvitvimy® DCF Z 94 my

Sensilivily in Tissue Simulaling Liguid (Conversion Factors)

Please see Page B.
Boundary Effect
T5L B0 MHz Typleal SAR gradlent: 3 % par mm
Sensor Center 1o Phaniom Surface Distance 37 mm 4.7 mm
FARL %) Wilthout Gorrection Algoathm 8.1 4.4
BAH L, [%) With Correction Algorithm a7 1
T5L 1810 MHz Typlcal SAR gradient: 10 % per mm
Sensor Center (o Phamom Surface Distance 37 mm 4.7 mm
AR, (%] Without Carrection Algorithm 120 B2
SARy, [7] Wilh Comraction Algorthm a8 0.1
Sensor Offsat
Frobes Tip o Sensor Ceenbe 2.7 mm

The reported uncertainty of measurement is stated as tha standard uncartainty of
measurement multiplied by the coverage factor k=2, which lor a normal distribution

cormasponds to a coveraga probability of approximately 93%.

* The urcsitainies of MamiLY,2 80 161 alfect the E'-Sed uncertainty nasge TSL (see Page )
" Mume-ical linearizaston parsmetar urcomainty not raguled

Contificale No: ET3-1788 Bepla Fage 4 of 8
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavegulde: RZEZ)
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Ceriificaie No. ET2-1708_Seald FPage 5ol 9
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Receiving Pattern (), 9 =0°

f=750 MHz, TEM f110EXX f= 1800 MHz, WG R22
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Uncariainty of Azial Eolropy Assessment: £ 0.5% (k=Z)
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1.e=r

1.E=%

1.E-0

0.000

Corilficaln Mo, ET3-1T88_Seald

September 30, 2004

Dynamic Range f(SAR}qa4)

(Wavaguide R22, f = 1800 MHz)

| ST RF Sr—. 'TE &

oot 01 1 10 100
SAH [mWicm']

Uncarialnty of Linearity Assezssmant: £ 0.6% (ks2)

Pogu T ol &
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f= 900 MHz, WGLS RO (head)
33

SAR[mWIcn] F'W

September 30, 2004

Conversion Factor Assessment

f=1750 MHz, WGLS R2

360

- B
B =
(= =

SaR|mWern'] i W
2

z[mum]

2 (head)

—0— Analytcal  —o— Measwemenis =@— Anahtical —ot—Measurements
fIMHz] Validity [MH]®  TSL  Permittivity Conductivity  Alphs  Depth  GonwF Uncertainty
B 250/ 100 Hoad 41.6z250% 08H01LH% .12 .42 6.74 £ 11.0% [k=2)
BOO =804+ 100 Head A15=+5% DRAT25% .07 1.44 6.63 £ 11.0% [k=2)
17RO =80/ +100 Hoad 400 = 5% 1,40+ 5% 0.56 20 537 £ 19.0% [k=2)
18900 =504 £100 Head 400+ 5% 1401 5% .55 242 516 £ 11.0% (k=2)
2000  +50/+100 Head 400+5% 140+5% 054 259 4.88 £ 11.0% [k=2)
2450 2 50/&100 Head 392+5% 18015% ags 202 ARR & 11.8% [k=2)
835 £ 5072100 Bocy S55Z+H% 097:5% 104 1.52 6.53 & 11.0% (k=2)
G00 + 50/ 2100 Body 5502 6% 1.06 = 6% b.g8 1.50 G.AT £ 17.0% (k=2Z)
1750 50/ £100 Body S533+5% 1.52:b5% D63 274 4,73 2 11.0% (k=2)
1800 + 50/« 100 Rody H33+ 0% 1.52 + 5% 0.55 282 d.08 & 1T [Re)
2000 +50/+£100 Body 532+5% 152:8% &1 2HB 4.43 2 11.0% (k=2)
2450 +507+100 Body 527 +5% 195+ 5% 0.7 2.00 4.26 £17.68% (k=2)

£ T validiy of + 100 MHr anly appiies far DASY 4.3 847 and highar (sna Page 2. The uncerainty is the RES
of the ConvF uncertainty al calicration freguaency and the uncertasinty for the indlzates freguaney nand

Ceriificaie No. ET3-1788_Sepl4

©2004 SPORTON International Inc..SAR Testing Lab
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Deviation from Isotropy in HSL
Error (4, 8), f=900 MHz

Error [dB]

B .00-050 B-080-080 B-060-0.40 B-040-0.20 B G30000
Oo00-0.20 020040 DOC40080 DB0G-0E0 EOUBE-1.00

Uncertainty of Spherical Isotropy Assesasmant: £ 2.6% [k=2)

Cortificate No: ET3-1788_Sepdd Poge Yol 3
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Calibration Laboratory of
Schmid & Partnar

Enginearing AG
Zoughausstrasse 43, 8004 Zurich, Switrariand

Cliant Auden

CALIBRATION CERTIFICATE

Dpectis) DAE3 - S0 000 D03 AA - SN: 541

Suliration proceduus) QA CAL-06.vT
Calibration procedure for the data acquisition unit (DAE)

Calibration cate: 26.04.2004

Corcoon of o caibmted k=m0 Tolerance (accarding to the specific calibration decument)

Thia calirmt on caeTent documents taceabity of MATE wsed in the ca'bmation procedunes and confermity of the proceduros wkh e IS0MEC
17025 interaboral standad

Al calieations haves bean conduciad In the coses @boratory facllity. environmend temgereiee 22 </ 2 depees Colshus and homidity = TS,

Calsratinn Frouiprrnat uasd (MATE erllinal for rnEbmation)

Moas Tyoa e Caf Date o Scheduled Caloration
Fle<s Procesa Caloaaior Trom 702 SM. 6295803 B8-S0l Sep-[4
Hairs Functarn Signatise

— T
Apptoved oy 0 oMot R&D Drocor 7‘?‘7 M,{{Z‘ |

Diaba [aauaa: 26 04 2004

Thin calation canicsln i lssued mi an infermediale solubon unil |he sccreditabon process (Besed on IBOMELD ° TS Mbemational Slandard) o
Caltvation Livwatoey af Bohenid & Partnee Ergprassing AG & oo phabied.

Certificate Mo G80-SDOOND03AA-541-040426 Page 7ol 3
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1. DC Voltage Measurement

AJD - Converer Resolution nominal

High Range: LS8 = B.ipV, full range =  -100...+300 mV
Low Range: 1LSB = ginv, fulrange =  -1.....*3mY
DASY measurement paramsters: Aulo Zera Time: 3 sac; Measuring ima: 3 sec

Calibration Facters X Y _ Z
'High Range 404,738 404,596 404,348
Low Rangse 3.95132 3.93433 3.37aTa
Conneclor Angle to be used | in DASY Syalom 298¢

High Rango Input (pV) Reading (pV) Error (%)
Channel X +Input 200000 200000.3 0.00
Channal X + nput 20000 18957.5 £.01
Channal X - Input 20000 -18833.7 .03
Channel ¥ + Input 200000 198999.5 0.00
Channal Y + Input 20000 199955 .02
Channal ¥ = Input 20000 -18998.2 4.m
Channel Z + Input 200000 200000 0.00
Channel Z + Input 20000 19586 8 | 0,02
Channal Z - Input 20000 -19995.1 ! -2
Low Range Input (uV} Raading (V) Error (%)
Channel X + Inpul 2000 199995 0.00
Channal X + Inpudt 200 200,08 0.04
Channal X = Input 200 -200.46 0.23
Channel Y + Input 2000 200007 0.00
Channel ¥ + Inpul 200 20015 0.07
Channel ¥ « Inpant 200 +198,B4 .08
Channel 2 + Input 2000 2000.04 0.00
Channel Z + Input 200 129,12 .44
Channel = Input 200 -201.33 067

2. Common mode sensitivity
DASY messuremant paramalers. Aulo Zero Time: 3 sec Measunng lime: 3 sec

Common moda Input High Range Reading Low Range Reading

Voltage (mV]} uv) vy
Channel X 200 10.14 ave
200 182 544
Channal ¥ 200 013 0.13
- 200 0.64 -1.48

Channe! Z 200 .33 0.30 |
| - 200 -1.32 205

Certificate No.: 580-3D00C003AA-541-040425 PageZald
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Test Report No

3. Channel separation
DASY measuramant paramelers: Auto Zero Time: 3 sec, Measuring tme: 3 sec

Input Voltage (mV) | Channel X (uV)} | Channal ¥ (pV) Channel Z (uV)
Channel X 00 - 1.57 038
Channel ¥ 200 1,15 - 3,56
Channal Z 200 -1.23 099 -

4, AD-Converter Values with inputs shorted
DASY messurement paramaotars: Auto Zera Time: 3 sac Maasuring time: 3 sac

High Range (LSB)

Low Range (LSB)

Channal X 15913 15188
Channal ¥ 1ar30 19569
Channel Z 15032 17108

FA401206-2-2-02

5. Input Offset Measurement
DASY measurament paramaters: Auto Zara Tima: 3 sec: Maasuring time: 3 sec

Input 10MG
Averags (iV) | min. Offset (uV) | max. Offset (uv) | S z‘::..:“"“"
Channel X 0.24 .44 0.87 0.24
|E1nnn=l Y -2 28 -3.41 -1.33 0.33
Channel 2 -0.82 -1.95 0.03 0.33

6. Input Offset Current
Neminal Input clreuliry offsat current on all channels: <251A

7. Input Resistance

Zaroing (MObhm) Measuring (MOhm}
Channal X 0.2000 189.8
Channel ¥ 0.2001 202.7
Channsl Z 0.2000 2080

8. Low Battery Alarm Voltage

typlcal values Alarm Lavel (WVDC)
Supply (+ Veg) +7.8
Supply (- Vee) -T.8

8. Power Consumption
typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vo) +0.0 + +14
Supply (- Vee) .01 3 9
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