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Appendix for the Report

Dosimetric Assessment of the Portale Device
Option Globetrotter GT Max World
(FCC ID: NCMOGTMAX-W)

According to the FCC Requirements

Calibration Data

January 20, 2006
IMST GmbH
Carl-Friedrich-Gaul3-Str. 2

D-47475 Kamp-Lintfort

Customer
Tlayer AG
Borsigstrasse 11

D-40880 Ratingen

This report shall not be reproduced except in full without the written
approval of the testing laboratory.

SAR Report, 7layers 6620 567 FCC_850_ 1900 Cal Data_Option GTMaxW



Calibration Laboratory of

Schmid & Partner
Enginearing AG

Ieughausabrasss 43, B004 Zurieh, Switnerised

Asrreaned by i Swiss Fodel Ofos of Matrokogy ond Aoorodiason
Tha Bwiid Afcredrialion Barves |1 one of the sgrasarias 1o [ha LA
Mullilstesl Agreamer Tor the recognilion of calibrasion certificates

iathratam Saln

Tl ol S calitrmsd Rem

‘Calibraton Equpmend used (ML TE critcsl for taiteston)

Tras calibralion menhoain dooumanis he racssbity o nainnal standands . which resicor te phiscsl whils ol Fedseiemens [59)
Tt Tl arTiS GfeT [ uncenmntess #ih confdencs prebatilly see ghvan on Fe nlowing nages and & pan o o oendosn

AN calibrtions has Been conduched @ B ciossd BBoARR Wcily. anviscamon empansiun (22 & 3)°C snd Fumigig = Tk

 Primary Standards I Gl D (Cabnuted by, Costicatn bo.) Scraduind Cabtston

Prowsr melee E44158 GB4TZEIATY S-May-04 [METAS, No. 351-00388) 06

[ — T Y4 14BETTT S-Way-04 (METAS, e, 251-00388) k08

Ralemnoe 3 0B Aleruator SN 55084 {3c) TE-Aug-04 (METAS, M. 251-00403) Aug-0s

FRelomroe 20 B Afenustor S S5008 (200) b0 [(METAS, Mo, 251-00388) Say-08

Fahorence M dB Afencstor S5 S5128 (306) T0-Aug-04 (METAS, o 251-00404) Aug-0s

FRalormnce Probe ESIOVE s8¢ 3010 T-2an-05 (SPEAD, Mo EB3-2013_Jan0S)| Jana8

DAEA gn 817 20-Sap-04 (SPEAD, Mo DAE4-617 Segld|  Sap08

Eocondary Emncams o Chech Ciate (i Povisa) Schaduied Chack

\Pyrvesid' dietssie P BAREA, WY& 1082180 1i-Sap-i (SPEAG, n houss checa DoY) i house ohieokc. ol 098 I
FF guneraio HP BB4BC LISIGEU0 OO #-Ag-B0 [SPEAD, i house check Des03) i housa checic Duo-05 |
Meshaek Analyzer HP B7E3E USITXS08HS t-0ct-01 [SPEAG, in bouse check Mev04) i housa checic Now 05 '

Cariflicatn No; ET3-1685_JanDE

Paga 1ci@



Calibration Laboratory of
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Tha Swiss Aecrediisiion Service is one ot ihe signaiories o e E4
M llilatesal Agreamen far the mcognitcn af ceibration cortticates

Glossary:

TSL tissue simulating liquid
NORMx.y.2 gensitivity in free space

ConF sansitivity in TSL / NORMx.,y.z
ocP diode compression point
Polarization ¢ p retation around probe axis

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

measurament center), ie., 3 = 0 |5 normal fo probe axis

Calibration is Performed According to the Following Standards:

a)

b)

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: Measurernant Technigues”, December 2003

CEMELEC EM 50381, “Basic standard for the measuremaent of Specific Absorpiion Rate
refated to human exposure 1o electromagnetic fields from maobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMz.y.z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y z are only intarmediate values, |.e., the uncertainties of
NORMx,y.z doss not effect the E*-field uncertainty inside TSL (see balow ConvF).
NORM([Nx,y.z = NORMzx, y.z * frequency_response (see Frequancy Response Chart). This
linearization is implemented in DASY4 software versions |ater than 4.2, The uncertainty of
the frequancy response is included in the stated uncertainty of CormvE,

DCPyx, .z DCP are numernical linearization parameaters assessad based on the data of
power sweep (no uncertainty requirad), 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 < B00 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same selups are used for
asgessment of the parameters applied for boundary compaensation (alpha, depth) of which
typical uncenainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL comesponds to
NORMx.y.2z * ConvE whereby the uncertainty comesponds lo that given for ConmeF. &
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extending the validity from + 50 MHz 10 £ 100 MHz,

Sphencal isotropy (3D deviation fram isotropy): in a field of low gradients realized using a
fial phantom exposed by a patch antanna.

Sensor Offset: The sensor offset corresponds to the offset of virual measuremant canter
from tha probe tip (on probe axis). No tolerance required.

Carficals Mo ET3-1680_Jand5 Poge 2 of @



ETIDVER SN:1669 January 13, 2005

Probe ET3DV6R

SN:1669

Manufactured: February 8, 2002
Last calibrated: March 18, 2004
Remake to VER: January 4, 2005
Recalibrated: January 13, 2005

Calibrated for DASY Systems

[Mote: non-compatibls with DASY2 systaml)



ET3DVER SN:1669 January 13, 2005

DASY - Parameters of Probe: ET3DV6R SN:1669

Sensitivity in Free Space” Diode Compression®
NormX 173 2100%  pVIVImY DCP X 95 m\y/
NormY 188 £10.1%  pMVIm)? DCP Y 85 mV
NormZ 175+ 100%  pVIVImY® DCP Z 95 m\y

Sensitivity in Tissue Simulating Liquid {Conversion Factors)

Please see Page 8.
Boundary Effect
TSL 800 MHz  Typical SAR gradient: 5 % per mm
Sensor Canter io Phantom Surface Distance 37 mm 4.7 mm
SAR, [%] Withaut Correction Algarithm 8.3 4.4
SAR,, %] With Correction Algorithm 0.1 0.2
TSL 1750 MHz Typlcal SAR gradient: 10 % per mm
Sensof Cenbter 1o Phantom Surface Distance 37 mm 4.7 mm
SAR, [T] Without Cormeclion Algorithm 13.4 @3
SAR,, [%] With Commection Algorthm 0.8 02
Sensor Offset
Prabm Tip o Sensor Canber 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%.

= The urcarenias ol Nomdl ¥ 2 mﬂﬂdhﬁanﬂmeilm Pags &)
* Murerical insaczation paramsler whoeranty nol regquired
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

15
1.4
13
1.2

1.1

Fraquency response [normalized)
-

o6

i} 500 1000 1500 000 2500 3000
T [MHz]
—a—TEM = {22

Uneertainty of Freguency Responsa of E-fleld: 2 6.3% (k=2)
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Receiving Pattern (¢), 3 =0°

f =600 MHz, TEM fi110EXX

—g—¥ ——Y —8-FT —0-Tal =ip=3 ==Y =7 —D—Tol

1.0 :

ﬂﬂ ILELled BRI DS e ERILEN | B T i S R S A ' | S| |- +MHH!
= o i A I T I O - - - } } 1| &— 100 MHz
§ 09800000000 000000ss 80t 00 0R0000eett o i

04 | | | HRSNE Rhe | | =i 2500 MHZ
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Uncertainty of Linsarity Assesament: + 0.6% (k=2)
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Conversion Factor Assessment

=000 MHz, WGLS RO (hoad) f=1750 MHz, WGLS R22 (head)

—O—Anplytical —o— Messuremeanis

1 [MHz] Walidity [MHz]" TSEL  Permittivity Conductivity Alpha Depih ConvF Uncartalnty

B35 % 50/ % 100 Head 41.525% 0.80+5% .57 1.85 661 £ 11.0% (k=)
ano 450/ %100 Head 41.5=25% 087 5% 0.56 1.85 649 £ 11.0% [k=2)
1760 =50/% 100 Head 40.12£5% 1.37+5% 058 238 5.38 £ 11.0% (k=2)
1800 £ 50/ %100 Head 40.0025% 1404+ 5% 053 253 571 & 11.0% (k=2)
1850 & 50/+ 100 Head 40.0z5% 1.4015% .51 2™ 4,75 & 11.0% (k=2)
835 £ 507+ 100 Body 55Z2x5% 0.97 5% 049 2089 639 +11.0% (k=2)
400 £ 50/ + 100 Body G55.0+£5% 1.05+5% 050 209 6.11 £11.0% (k=2)
1760 £50/7+100 Body 534x5% 1.40:5% 050 289 4.67 £ 11.0% (k=2)
1900 =£50/+1700 Body 53.3:5% 1.52x25% 051 30 4.52 + 11.0% (k=2)
1960 =607+ 100 Body 53.325% 1.5215% 058 263 440 £ 11.0% (k=2)

£ The validity of £ 100 MHz only spplies for DASY wid and highor (see Pags 2]. Tha uncerainty ks the RSS
of tho Conw¥ wncartainty al calibration fragquancy and the uncenininty for the Indicafed froguoncy band.



ET3DVER SN:1669 January 13, 2005

Deviation from Isotropy in HSL
Error (¢, 3), f = 900 MHz

100080 B-40.80-0 60 M-0.60-0.40 W-0.£0-020 B-0.30-0.00
0000020 BO3-040 D040-060 SO0E0-080 EOSI-100

Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)
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Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ ‘,‘?:\?\ N S  swiss Calibration Service
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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

Client IMST

Certificate No: D835V2-437_Nov05/2
[CALIBRATION CERTIFICATE (Replacement of No: D835V2-437_Nov05

Object

D835V2 - SN: 437

Calibration procedure(s)

QA CAL-05.v6
Calibration procedure for dipole validation kits

Calibration date November 11, 2005

Condition of the calibrated item |0 Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probabliity are givan on the fallowing pages and are part of the cerificate.

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)

This calibration certificate shall not be reproduced excepl in full without written approval of the labaratory

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power mater EPM E442 GE3T4B0704 04-0ct-05 (METAS, No. 251-00516) Cct-06
Power sensor HP B481A US37282783 04-0ct-05 (METAS, No. 251-00516) Oct-06
Referance 20 dB Attenuator SN 5088 (20g) 11-Aug-05 (METAS, No 251-00488) Aug-DE
Referance 10 dB Attenuator SN 5047.2 (10r) 11-Aug-05 (METAS, No 251-00488) Aug-08
Raferance Probe ETIOVE SN 1507 2B-0¢i-05 (SPEAG, No. ET3-1507_Oct05) Oct-06
DAE4 SN 801 07-Jan-05 (SPEAG, No. DAE4-601_Jan05) Jan-06
Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sansor HP B481A MY41092317 18-0¢t-02 (SPEAG, In house check Oct-05) In house check: Oct-0T
RF generator R&S SML-03 100688 27-Mar-02 (SPEAG, in house check Dec-03) In housa check: Dec-05
Network Analyzer HP BY53E US37390585 54206 18-0ct-01 (SPEAG, in house check Nov-04) In house check: Nov-05
Name Funetion Signature

Calibrated by, Mike Meili Laboratary Technician Pi \-1&'.\'

' - \
Approved by: Katja Pokovic Technical Manager

- fof

|ssued: November 24, 2005

Certificate No: DB35V2-437 Nov05/2 Page 10of 9




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

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

Accredited by the Swiss Federal Office of Metrolagy 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 cerfificates

Glossary:

TSL 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 8 9 rotation around an axis that is in the plane normal to probe axis (at
measurement center), i.e., % = 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 50381, “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 9 = 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.

e 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 or 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
NORMx,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.

« Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Certificate No: D835V2-437_Nov05/2 Page 2 of 8



Measurement Conditions

DASY systemn configuration, as far as not given on page 1.
DASY Version DASY4 V4.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 415 0.90 mho/m
Measured Head TSL parameters (22.0+02)"C 415+6% 0.80 mho/m £ 6 %
Head TSL temperature during test (224+02)"C - —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL condition
SAR measured 250 mW input power 2.44mW / g
SAR normalized normalized to 1W 976 mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

9.74 mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.5 mwW /g
SAR normalized normalized to 1W 6.36 MW /g

SAR for nominal Head TSL parameters '

normalized to 1W

6.35 mW /g £ 16.5 % (k=2)

! Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities™

Certificate No: D835V2-437_Nov05/2

Page 3 of 8




Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 55.2 0.97 mho/m

Measured Body TSL parameters (22.0+0.2)°C 551+x6% 0.89 mho/m £ 8 %

Body TSL temperature during test (220+0.2)°C - _
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL condition

SAR measured 250 mW input power 249 mW /g

SAR normalized normalized to 1W 896 mW /g

SAR for nominal Body TSL parameters * normalized to 1W 9.81 mW /g 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input power 1.682mW /g

SAR normalized normalized to 1W 648 mW /g

SAR for nominal Body TSL parameters 2 normalized to 1W 6.41 mW /g %16.5 % (k=2)

! Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Certificate No: DB35V2-437_Nov(5/2

Page 4 of 8




Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 50.20-86[0
Return Loss - 214 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4580-108j0
Return Loss -18.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) ] 1.438 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxlal 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.
No excessive farce must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 15, 2000

Certificate No: DB35V2-437_Nov05/2 Page 5 of 8



DASY4 Validation Report for Head TSL
Date/Time: 10.11.2005 16:12:24

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN437
Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSL 835 MHz
Medium parameters used: f = 835 MHz; o = 0.9 mho/m; & = 41.5; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

o Probe: ET3DVE - SN1507; ConvF(6, 6, 6); Calibrated: 28.10.2005

*  Sensor-Surface: 4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 07.01.2005

e  Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA;

e Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Pin = 250 mW; d = 15 mm/Area Scan (61x81x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.61 mW/g

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.0 V/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 3.63 W/kg

SAR(1 g) = 2.44 mW/g: SAR(10 g) = 1.59 mW/g

Maximum value of SAR (measured) = 2.65 mW/g

0 dB = 2.65mW/g

Cartificate No: DB35V2-437_Nov05/2 Page 6of 9



Impedance Measurement Plot for Head TSL

18 Hov 2088% 11521122
EHD 514 1 U FS 150.207 & -8.3508 6 22.291 pF 835,000 069 MHz
s S

Del

CENTER 835.000 808 MHz SPAN 400,000 B8O MHz

Certificate No: D835V2-437_Nav05/(2 Page 7 of



DASY4 Validation Report for Body TSL
Date/Time: 11.11.2005 14:36:09

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:437

Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: MSL U10 BB
Medium parameters used: f= 835 MHz; o = 0.99 mho/m; & = 55.1; p = 1000 kgf’m']
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

«  Probe: ETIDV6 - SN1507; ConvF(5.84, 5.84, 5.84); Calibrated: 28.10.2005

*  Sensor-Surface! 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 07.01.2005

+  Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA;

s Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Pin =250 mW; d = 15 mm/Area Scan (81x81x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.70 mW/g

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 54.6 V/m; Power Drift =-0.026 dB

Peak SAR (extrapolated) = 3.63 Wikg

SAR(1 g) = 2.49 mW/g; SAR(10 g) = 1.62 mW/g

Maximum value of SAR (measured) =2.71 mW/g

dB
0.000

-12.0

-18.0

-24.0

-30.0

0dB=27ImW/g

Certificate No: DB35V2-437_Nov05/2 Page 8 of 9



Impedance Measurement Plot Body TSL
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§ Schweizerischer Kalibrierdienst

c Service suisse d'dtalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

cew WST umeunoDISOIVZSOS Nows

Object

Calibration procedure(s)

Calibration date: NGRS R IR SR TR T = T
Condtion of the calbraled tem i Toleranos: |

This calibration certificate documents the traceabillity to national standards, which realize the physical units of measurements (S1).
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 temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificats No ) Scheduled Calibration
Power meter EPM E442 GB37480704 04-0¢t-05 (METAS, No. 251-00518) Oct-D6

Power sansar HP B4B1A Usar2a2783 04-Oct-05 (METAS, No. 251-00516) Oct-DE

Reference 20 dB Attenuator SN: 5086 (20g) 11-Aug-06 (METAS, No 251-00488) Aug-08

Reference 10 dB Attenuator SN 5047.2 (10r) 11-Aug-D5 (METAS, No 251-00488) Aug-08

Referance Probe ET3DVE SN 1507 28-Oct-05 (SPEAG, No. ET3-1507_Oct(5) Oct-08

DAE4 SN 601 07-Jan-05 (SPEAG, No, DAE4-601_Jan05) Jan-06

Secandary Standards 0 # Check Date (in house) Scheduled Check
Power sensor HP B4B1A MY 41082317 18-0ct-02 (SPEAG, in house check Oct-05) In houss check: Oct-07
RF generator RAS SML-03 100688 27-Mar-02 (SPEAG, in house check Dec-03) In house check: Dec-05
Network Analyzer HP 8753E US3T300585 S42068  18-Oct-01 (SPEAG, in house check Nov-04) In house check: Nov-05

Callbrated by

|ssued: November 10, 2008

This calibration certificate shall not be reproduced except in full without wrilten approval of the |aboratory,

Certificate No: D1800V2-535_Nov05 Page 10of 8



Calibration Laboratory of W,

; ..'S' AL Schwalzarischer Kalibrierdisnst
Schmid & Partner — Service suisse d'étalonnage
Engineering AG - g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland o, ,ﬁ“}-‘ Swiss Callbration Service
Accredited by the Swiss Federal Office of Metrology and Accreditation Accraditation No.: SCS 108

Thio Swiss Accreditation Service is one of the signatories to the EA
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

b)

c)

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

Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

.

Measurement Conditions: Further detalls 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
parallel to the body axis.

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

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

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

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

SAR for nominal TSL parameters: 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 Modular Flal Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy =15 mm
Zoom Scan Resolution dx. dy, dz =5mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40,0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 39.126% 1.38 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 measured 250 mW Input power 10.0mW /g
SAR normalized normalized to 1W 400mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 39.8 mWig217.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured

250 mW input power

528 mW /g

SAR normalized

normalized to 1W

212mW /g

SAR for nominal Head TSL parameters '

nomalized to 1W

21.0 mW / g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according 1o d), chapler “SAR Sensitivities”
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Body ISL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Neminal Bedy TSL parameters 22.0°C 533 1.52 mha/m
Measured Body TSL parameters (22.0+02)°C 53.0+6% 1.53 mho/m £ 6 %
Body TSL temperature during test (22.0+0.2)°C — ——

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 250 mW input power 10.2mW /g
SAR normalized normalized to 1TW 408mW/g

SAR for nominal Body TSL parameters *

normalized o 1TW

40.5 MW/ g £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Bady TSL condition

SAR measured 250 mW input power 53TmW/g

SAR normalized narmalized o 1W 21.5mW /g

SAR for naminal Body TSL parameters * normalized to 1W 21.4mW /g £ 16.5 % (k=2)

? Corraction to nominal TSL paramaters according to d), chapter “SAR Sensilivilies”
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point STT Q+35I0

Return Loss -221dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point §5310+590

Return Loss -238dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.203 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid 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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on March 22, 2001
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DASY4 Validation Report for Head TSL
Date/Time: 08.11.2005 14:30:57

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:535

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: HSL U10 BB;

Medium parameters used: f= 1900 MHz; o = 1.38 mho/m; &, = 39.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ET3ADV6 - SN1507; ConvF(4.8, 4.8, 4.8); Calibrated: 28.10.2005
» Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 07.01.2005
« Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; ;
» Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Pin = 250 mW; d = 10 mm/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.7 mW/g

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

Reference Value = 95,7 V/m; Power Drift = -0.020 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 10 mW/g; SAR(10 g) =5.29 mW/g

Maximum value of SAR (measured) = 11.4 mW/g

dB
0.000

-7.00

-14.0

-21.0

-28.0

-35.0

0dB=11.4mW/g
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Impedance Measurement Plot for Head TSL

B Mov 200% 11120324

CHI s14 L U FS LSTETO 0 35117 & 294,16 pH 1 908,000 80O MHz
A I

. ’ L = e

Dol _,»I.E GH; Y .

If ‘
\ = I
\ : (I} l-' d A s
mg A . i Iy ‘ - L /
\

16 \ -~ 7.
b 4 ? e ‘.-__"l-"l-
t o TR TR
CHZ §; 5 dB/REF -20 g8 =22.122 0B 1 309.000 808 HHz_
B incd
Car _‘\".\ %_f
\\ //

\/

L=
T

CENTER 1 908.000 080 Mz SPAN 40.000 008 MHe

Certificate No: D1800V2-535_Nov05 Page 7 of 8



DASY4 Validation Report for Body TSL
Date/Time: 07.11.2005 13:17:45

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:535

Communication System: CW-1900; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium; MSL U10;

Medium parameters used: f= 1900 MHz; o = 1.53 mho/m; &, = 53; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
» Probe: ET3DV6 - SN1507; ConvF(4.31,4.31, 4.31); Calibrated: 28.10.2005
« Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 07.01.2005
« Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; ;
« Measurement SW: DASY4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Pin =250 mW; d = 10 mm/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.8 mW/g

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

Reference Value = 87.7 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 10.2 mW/g: SAR(10 g) = 5.37 mW/g

Maximum value of SAR (measured)= 11.3 mW/g

0.000

-8.00

-16.0

-24.0

-32.0

0dB=11.3mW/g
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Impedance Measurement Plot for Body TSL
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