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Appendix C
Validation Test

Figl

Validation Test
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EUT & Setup Photographs

Fig. 2

LCD Side

Test Setup
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Fig. 3

Reverse

Test Setup
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Fig. 4
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Fig. 5

Bottom side
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Fig. 6

L eft Side

Test Setup
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Fig. 7

Right Side

Test Setup
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Appendix D

Calibration Certificate



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurigh, Switzeriand

Client SGS KES (Dymstec)

CALIBRATION CERTIFICATE

Callbration Equipment used [METE ertical for calibration)

Calibeation procadunais) QA CAL-01.v2 X
Calibration procedure for dosimetric E-field probes

Castration date: April 28, 2004

objedis) ET3DV6 - SN:1782"

Condtion of ne calbrated fem In Tolerance (according to the specific calibration document)

This callbratian castificate dacurnants the traceakdity to natonal standards, which realiza 1ne physical units of measuremsnts (Sl
The megsuremaEnts and the uncarainties with dunflda'q'cp propabiity ara given an the fadlowing pages and ars par of the certficats.

Al calibrations nave been condusted |n the dlesad [sboratery faciily. emaranment tlempereture 22 +- F dagraes Celsius and humidity < 75%

iodal Type D # Cal Date (Caliorated by, Certificate No) Schedulad Calibration

Power metar EPM E442 ZBE3T480704 E-MNov-03 (METAS, hio 252-0254) May-04

Power sensar HP B4B14 (Bi=chiei= il B-Nov-03 (METAS, No. 252-0254) ht-04

Fluke Process Caliprator Type 702 SN BEG5E03 B-Sep03 (Sintrel SC5 Mo E-030020) Sepdd

Power sensar HE B4E1A My 41082180 1B-58p02 (SPEAS, in' house check Dat-03) in house check Oet 05

RF genarator HP 86840 LIS3842001 700 d-Aug-E8 (SPEAT, In house check Aug-OZ) In house check: Aug0s

MNebwork Analyvzer HP 8753E US3T380585 E-Crot-01 (SPEAG, In houss check Dot-03) Inhouse chsck Ot 05
Kame Furnction Signature

Calitratad by Mice Vet Technician f’ g e g

Appeoved by Hatia Pokovie Laboratory Directnr

- H

Datesssuwad; Apnl 28, 2004

Tris calibration cerificate is issusd 58 an intermedigia saluban unll e accreditation process (basad on ISOAEC 17025 International Stendsnd) far
Calibration Laberatary of Schmid & Perner Engneenng AG i compisted

BRO-KPO30I061-A
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Probe ET3DV6

SN:1782

Manufactured: April 15, 2003
Last calibrated: July 28, 2003
Recalibrated: April 28, 2004

Calibrated for DASY Systems

(Mote: non-compatible with DASY2 system!)
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ET3DV6 SN:1782 April 28, 2004

DASY - Parameters of Probe: ET3DV6 SN:1782

Sensitivity in Free Space Diode l::t::tmy:;vrt.—‘:sss.i-::rn’nt
NormX 2.03 uV/I(Vim)? DCPX 94 mV
NormY 1.72 uWAVIm)* DCPY 94 mV
NormZ 1.89 uV/(Vim)? DCPZ 94 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese see Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%] Without Corraction Algarithm 8.0 4.0
SARg, [¥] With Correction Algorithm 0.0 0.1
Head 1800 MHz Typical SAR gradient: 10 % per mm
Sansor Center to Phantom Surface Distance 37mm 47Tmm
SARy, [%] Without Correction Algonthm 127 8.5
SAR;, (%] With Carrection Algarithm 0.2 Q.1
Sensor Offset
Probe Tip to Sensor Center 2.7 mm
Optical Surface Delection in tolerance

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%.

* numerical inesrization paramster uncartainty not reguired

Page 3af B




ET3DV6 SN:1782 April 28, 2004

Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)
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ET3DVE SN:1782 April 28, 2004

Receiving Pattern (¢) , 6 =0°

f= 900 MHz, TEM cell ifi110 f= 1800 MHz, WG R22

——sowHz |
—@— 100 MHz
—&— 300 MHz
—&— 8900 MHz
—@— 1800 MHz
——2500 MHz |

Axial Isctropy Error < £0.2 dB
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ET3DV6 SN:1782

Dynamic Range f(SARqaq)
{ Waveguide R22 )

April 28, 2004
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ET3DVE SN:1782

April 28, 2004

Conversion Factor Assessment

f =800 MHz, WELS RS (head)

f=1800 MHz, WGLS R22 (head)
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‘ —e—Analytical  —o— Measuremets —®—Analytical —o—Measuremets
{[MHz] ValidityMHz]®  Tissue Permittivity Conductivity Alpha Depth  ConvF Uncertainty
a0 800-1000 Head 415+5% 087 5% o 158 B:45 +11.3% (k=2)
1800 1710-1810 Head 400+5% 1.40+5% 047 262 07 £ 11.7% (k=2)
2450 2400-2500 Head 29.2+5% 1.80+5% 082 198 436 +97% (k=2)
835  785.885 Body 552+5% 0.97+5% 046 219 B8.14 +97% (k=2)
900 B850-950 Body 550+5% 1.05+5% 044 231 593 +9.7% (k=2)
1800  1710-1820 Body 533+5% 152+5% 0,52 280 455 +10.9% (k=2
1900°  1805-1895 Body S533+5% 1.52+5% 056 285 4.40 +11.1% (k=2)
2450  2400-2500 Body 527+5% 1951 5% 101 1T 422 +9.7% (k=2)

® The total standard uncerainty i& caloulated as root-sumreguans of slandird unceralnty of the Conwversion Factor at callbration
franuancy and the stendard uncerainty for the indcsted frequancy band
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ET3DV6 SN:1782 April 28, 2004

Deviation from Isotropy in HSL
Error (0.4 ), f= 900 MHz

Ermror [dB]

W-1.00-080 B-080--080 @-0680-040 @-0.40-0.20 W-0.20-0.00
T000-020 WO20040 C040-060 ODS0-0B0 EOE0-1.00

Spherical Isotropy Error < £ 0.4 dB
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Schmid & Fartner Engingering AG S p e a g

Zeughsusstrasse 43, 8004 Zunch, Switzedand
Phone +41 1 245 9700, Fak +41 12458778
Infofspeag.com, http/www.sprag.com

Additional Conversion Factors
for Dosimetric E-Ficeld Probe

Type: ET3DV6
Serial Number: 1782
Place of Assessment: Zurich
Date of Assessment: May 1, 2004
Probe Calibration Date: April 28, 2004

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 factors, it has (o be recaleulated yearly,
i.e., 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 1800
MHz.

Assessed by:

ET3DV6-SN:1782 Page 1 of 2 May 1, 2004



Schimid & Partrier Engineering AG s p e a g

Zeufheusstragse 43, BO04 Zunch, Switzerland
Phione 47 1 245 87460, Fax +47 1 245 8778
infolispeag.com, hitphwww, speag.com

Dosimetric E-Field Probe ET3DV6 SN:1782

Conversion factor (= standard deviation)

G

450 MH=2 Convl TH6£8% g=435+5
+ 5% mho/m

o=10.87
{head tissue)

450 MHz= Convl T4 +8% E=ES6.725%
o=0.94% 5% mho/m
(body Tissus)

Important Note:

For numericslly assessed probe convdrsion fasfors, parumeters Apha and Delty in the
BaSY software must have the lollowing entries: Alphs = () and Dolta= 1.

Please see:also Section 4.7 of the DASY 4 Manual.

ET3DVE-SN:1782 Page2 of 2 May 1. 2004




Sehmid & Partner Engineering AG S p e’ a L_

Zeughausstrasse 43, 8004 Zunch, Switzerland
Phone +41 1 246 8700, Fax «41 1 2458779
Info¥speag.com, httphwww.spesg.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ET3DVeé6
Serial Number: 1782
Place of Assessment: Zurich
Date of Assessment: May 21, 2004
Probe Calibration Date: April 28, 2004

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 factors, 1t has to be recalculated
yearly, i.e.. 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 1800 MHz.

P
e “
=t ﬁr::"! L },{/’;f -l

Assessed by:

ET3DV6-SN:1782 Page 1 of 2 May 21, 2004



Schmid & Partner Engineering AG s !! e a g

Zeughausstrasse 43, B004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 245 9779
info@@speag.com, http/fwww, speag.com

Dosimetric E-Field Probe ET3DV6 SN:1782

Conversion factor (% standard deviation)

75 MHz ConvF 8.6 + 8% er=70.0 £5%

(65-85 MHz) o =0.70 £ 5% mho/m
(body tissue:}

150 MHz ConvF 8.9+8% €,=52.3+5%

(100-200 MHz) o =0.76 = 5% mho/m

(head tissuc)

150 MHz ConvF 8.5+8% £=61.9x5%

(100-200 MHz) o = (L80 £ 5% mho/m
(body tissue)

1950 MHz ConvF 4.8+8% g = 40.0x 5%

(1900-2000 MHz) o= L40 £ 5% mho/m

{head tissue)

Important Note:

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

Please see also Section 4.7 of the DASY4 Manual,

ET3DV6-SN:1782 Page 2 of 2 May 21, 2004



Schimid & Partner Engineernng AG s E e a ! !

Zaughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 2459700, Fax +41 1 245897759
info@speag.com, MpJ/Awww. spesg.com

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: ET3DV6
Serial Number: 1782
Place of Assessment: Zurich
Date of Assessment: June 14, 2004
Probe Calibration Date: April 28, 2004

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 factors, it has to be recaleulated
yearly, i.e.. 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 1800 MHz.

o

g

Assessed by:

ET3DV6-8SN:1782 Page 1 of 2 June 14, 2004



Schmid & Partner Engineering AG s p e a 9

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 245 8778
infofispeag.com, httpdfiwww.spesg.com

Dosimetric E-Field Probe ET3DVé6 SN:1782

Conversion factor (+ standard deviation)

300 MHz ConvF 74 +8% g, =582x5%
(250-350 MHz) ag=10,92 + 5% mho/m [
(body tissue) !
300 MHz ConvF 7.6 +8% er= 453+ 5%
{250-350 MHz) o=0.87 £ 5% mho/m
(head tissue)

Important Note:

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

Please see also Section 4.7 of the DASY4 Manual.

ET3DV6-SN:1782 Page 2 of 2 June 14, 2004



Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zsughaussirasss 43, 8004 Zurich, Switeriand

Client ‘SGS KES (Dymstec)

| CALIBRATION CERTIFICATE

Objectis) DAES - SD 000 D03 AA - SN: 567

Cailbeation procedurels) QA CAL-06.v7
Calibration procedure for the data acquisition unil (DAE)

Callbration date: 130.04.2004

Condton of the eaioriee 2em  IN Tolerance (according to the specific calibration document)

This catibration sialement documents treceablity of M&TE w=ed in the caloration procedures and confafmity of the promeduras with e 1S00EC
17025 intarational stancard.

Al callbestione have besn conduched (b the closed labosiony facilly: enyionment temperature 22 +- 2 degrees Calsius and humidily < 75%.

Calbrabos Equlpmenl usad (MATE erlical Tor cafibration)

Medei Typs i0o# Cal Date Soheduled Caiibeation
Fluke Process Caliorelor Type 702 SN 6285803 B=Sep=0d Sap-04
Marme Funetion Signaturs
. P
Caiibratad by: Enc Haintelkd Technician o e

approved by: Fin Bomhil F&D Dirscior _-/?:._ /_.}P,/'}u A: ,Z/,[—

Dt issued: 3004 2002

Thig calibreton cerificats s issued a5 an Intermediate solution unil the accraditsiion process (hased on IBONEC 17025 Ialsmational Standard) for
Callbration Labomtory of Schmid & Pardner Erginesring AG s compleded.

Certlficata Mo.: 8B0-50000D03AA-56T-040430 Page 1 of 3




1. DC Voltage Measurement

AD = Converter Resolution nominel

High Rarnge:
Low Range:

1LSB =
1LEB =

81uV,
810V .

full range =
{ull range =

-100,.,+300 my
i A 3mMY

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z
High Range 404 B15 404 685 404 666
Low Range 3.85105 3.95178 3842386
Connector Angle to be used | In DASY Syslem 83"

High Range Input (uV) Reading (pV) Error (%)
Channel X + Input 200000 200000 .00
Channel X + Input 20000 19998.36 001
Channel X = Input 20000 -18996.24 .02
Channel Y + Input 200000 200000.1 0.00
Channel Y + Input 20000 19099734 -0.01
Channel ¥ = Inpuit 20000 19984 76 .03
Channel £ + Input 200000 1990907 0.00
Channel Z + Input 20000 19995.08 .02
Channel £ - Input 20000 -19995.66 -0.02
Lew Range Input (V) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 199 .41 “0.30
Channel X = Input 200 -2000,38 0.19
Channel Y + Input 2000 2000.1 0.00
Channeal Y + Input 200 198.84 -0.58
Channel ¥ = Input 200 -201.23 .81
Channel Z + Input 2000 2000 .00
Channel 2 + Input 200 199 06 047
ChannelZ  «Input 200 -201.56 0.78

2. Common mode sensitivity
DASY measurement paramatars: Auto Zero Time: 3 sec; Measuring time: 3 sec

Common mode Input High Range Reading Low Range Reading
Valtage (mV) (uv) (V)
Channel X 200 2.82 2.30
- 200 012 0,88
Channel ¥ 200 0.18 -0.05
-200 -1.64 “1.75
Channel 2 200 3.51 459
-200 -6.09 -6.64

Cartificata No.: 880-S0000003AA-66T-040430

Page 2of 3



3. Channel separation
DASY measurement parameters: Auta Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channal X (V)| Channel ¥ (uV) | Channel Z (uV)
Channel X 200 - 3.51 0,44
Channel ¥ 200 207 - 453
Channel Z 200 -0.98 1.54

4. AD-Converter Values with inputs shorted

DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16381 16315
Channel Y 16208 16160
Channel Z 15912 15782

5. Input Offset Measurement
DASY measurament parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Input 10ML2
Average (LV) | min. Offset (V) | max. Offset (V) e I:[J::i]atlun
Channel X 0.36 -0.68 1.66 0.50
Channel Y -1.49 -2.48 -0.11 0.38
Channel Z -0.47 -1.74 0.83 0.42
6. Input Offset Current
Nominal nput cireultry offsel current on all channels. <25{A
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2001 2018
Channel Y 2.2001 201.8
Channal 2 0.2000 200.0
8. Low Battery Alarm Voltage
typleal values Alarm Level (VDC)
Supply (+ Vcc) +7.8
Supply (- Vee) -TEB
9. Power Consumption
typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.0 +§ +14
Supply (- Vee) -0.01 -8 -3

Certificate No.: 880-SD000D03AA-58T-040430
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Chbjectis)

Calibration protedure(s)

Calibration date:

Candition of the calibrated tem

This calibration statement documents traceability of MATE used in the calibration procedures and conformity of the procedures with the ISOHIEC
17025 intermational standard,

All calibrations have been conducted in the clesed laboratory facility: environment temperature 22 +- 2 degrees Celsius and humidity < T5%%.

Calibration Equipment used (M&TE critical for calibration)

Model Type ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
RF generator R&S SML-03 100698 ZT-Mar-2002 (R&S, No. 20-92389) In house check: Mar-05
Power sensor HP 84814 MY41092317 16-0ct-02 (Agilent, No. 20021018) Oct-04

Power sensor HP 84814 L53T2582783 20-0ct-02 (METAS, No. 252-07168) Oet-03

Power mater EPM E442 GEI7480704 30-0ct-02 (METAS, No. 252-0236) Oet-03

Metwork Anatyzer HP 8753E 3373805685 18-Oct-01 (Agilent, Mo. 24BR1033101) In house check: Oct 03

Calibrated by:

Approved by:

Diate issued: July 22, 2003

This calibration certificate i issued as an mermediate solution untl the accreditation process (based on ISONEC 17025 Intemational Standard) for
Calbration Laboratory of Schmid & Pariner Engineering AG is completed.

BRO-RPO301061-A Page 1 (1)




Schmid & Partner Engineering AG S e a

oSS e

Zeughaussirasse 43, BO0& Furich, Switzerand
Phone +41 1 245 9700, Fax +41 1 245 9778
info@zpeag.com, http/fwww.spesg.com

DASY

Dipole Validation Kit
Type: D2450V2

Serial; 734

Manufactured:  May 7, 2003
Calibrated:  July 22, 2003




1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with head
simulating solution of the following electrical parameters at 2450 MHz:

Relative Dielectnicity 38.2 + 5%
Conductivity 1.89 mho/m = 5%

The DASY4 System with a dosimetric E-field probe ES3DV2 (SN:3013, Conversion factor 4.8 at 2450
MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center marking of the flat phantom section and the dipole was oriented parallel to the body axis (the
long side of the phantom). The standard measuring distance was 10mm from dipole center to the
solution surface. The included distance spacer was used during measurements for accurate distance
positioning.

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration.

The dipole input power (forward power) was 250mW + 3 %. The results are normalized to 1W input
power,

1§ SAR Measurement with DASY4 Svstem

Standard SAR-measurements were performed according to the measurement conditions described in
section 1. The results (see figure supplied) have been normalized to a dipole input power of I'W
(forward power). The resulting averaged SAR-values measured with the dosimetric probe ES3DV2
SN:3013 and applying the advanced extrapolation are:

averaged over 1 em’ (1 g) of tissue: 54.4 mW/g + 16.8 % (k=2)'
ag g 2

averaged over 10 cm’ (10 g) of tissue: 24.4 mWig = 16.2 % (k=2)'

U validation uncertainty



3. Dipole Imped nd Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numenically
transformed to the dipole feedpoint, The transformation parameters from the SMA-connector to the
dipole feedpoint are:

Electrical delay: 1.153 s (one direction)

Transmission factor: 0.990 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance spacer
was in place during impedance measurements.

Feedpoint impedance at 2450 MHz: RefZ} = 5170
Im {Z} = 480
Return Loss at 2450 MHz -26.2 dB
4 Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading to a damage of the dipole.

- Desi

The dipole is made of standard seminigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-
signals,

Small end caps have been added to the dipole arms in order to improve matching when loaded

according to the position as explained in Section 1. The SAR data are not affected by this change. The
overall dipole length is still according to the Standard.

6. Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint
can be measured.



Page 1 of |
Date/Time: 0722703 12:59:28

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN734_SN3013_HSL1.2450_220703.dad

DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN734
Program: Dipole Calibration

Communication System: CW-2450; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: HSL 2450 MHz (6 = 1.89 mho/m, &_=38.19, p= 1000 kg/m")

Phantom section; Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

= Probe: ES3DV2 - SN3013; ConvF(4.8, 4.8, 4.8); Calibrated: 1/19/2003

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 - SN411; Calibrated; 1/16/2003

Phantom: SAM with CRP - TP1006, Type: SAM 4.0; Serial: TP:1006

Measurement SW: DASY4, V4.1 Build 47, Postprocessing 8W: SEMCAD, V1.6 Build 115

- " B W

Pin = 250 mW; d = 10} mm/Area Scan (81x81x1}: Measurement grid: dx=153mm, dy=15mm
Reference Value = 82.4 Vim

Power Drift=-0.02 dB

Maximum value of SAR = 15 mW/g

Pin = 250 mW; d = 10 mm/Zoom Scan (7Tx7x7)/Cube 0: Measurement grid: dx=Smm, dy=3mm,
dz=5mm

Peak SAR (extrapolated) = 29.6 Wikg

SAR(1 g)=13.6 mW/g; SAR(10 g) = 6.09 mW/g

Reference Value = 89 4 YVim

Power Drift = -0.02 dB

Maximum value of SAR = 15.2 mW/z

dB

0dB = 15.2mWig
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