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Calibration Laboratory of \QL‘_!_,.;'*,& Schwelzrischer Kalibriordiast
Schmid & Partnar e Service wisse d'dtalannags
Engineering AG e o Sarvizlo sizzere di taratura
Znughausstrasse &3, 804 Zurich, Switzariand 14,@- Swiss Celibration Servics
d by 0o Swas & Saraco [SAS) Acereditation No.: SGS 108
The Swiss Accreditation Sorvica is cne of tho SgAEories 1o the EA
ML A For the 1 of salibralion carticabas

Catbratian data;

Condifon of tho colibratad fem

This calibralion cerliicae documents e raceabilty & national standards, which madze She physical units of meascemans [S1)
The wanks and the wne with confiderce probability are green on the following pages and are pan of the cersdcatn.

All calibrations Bave bean conducted in the cosad EHeRmny faciity, envimamant tamparaiune (22 « 570 and humidty < T0%,

Cabbration Equpment Lsed (METE oritical for calibrofion)

| Primary Stendards o Cnl Dt |Cnlisrated by, Gertificato he.) Schaculed Calbralion

Prower mater E44138 GELIZIIETS ZMarOF (METAS, Ke. 217-00670) Mar0g

Powir sansar E44128 MY 81455277 23-Mar-07 (METAS, Ke. 217-00670} Mar08

Fower sonzsar 44124 MY4 1458067 Z0-Mar-0T (METAS, N, 217-00670} Mar 08

Faference 5 dB Atlenugion SH: 55054 (32) E-Aug 07 (METAS, Na. 217-00712) BB

Relerancs 20 08 Ataniaoe S SAESE (208} ZaMar-07 (METAS, Ke. 217-00671) Marfd

Rafernnce 30 B Alteniator SH: 55129 (306) E-Aug-07 (METAS, o 217-00730) Augan

Feferenioe Probs ES3002 SH: 3013 Z-Jan0 (SPEAG, N, ES3-3013_JanlE) Jend

DAE4 SH: 654 Z-far-07 [SPEAG, Ho. DAEA-B34_ApmOT) Aprds

Seconcary Sandards o Chock Detg (in housa) Schaduled Ched

RF gerarato: HP BBA80 USE542U01700 4-AusgSK0 (SPEAG, in houso cnock Cet-0T) In houge check: Oci-08

Hatwork Anatyzer HP E753E USATIB0ELE 180201 (SPEAG, i bause chack Oel0T) In hesd chaek; Oct-08
Funetisn

Cabbratas by -

Apgitiiad By

This ealbration cersicars shall not be reproduced except in full without watten appeoval af i labsraioey.
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Schweizarscher Kallbrigrdisnst
Sorvicy sulsse déatonnage
Sarvizia svizzaro d tarsturs
Swiss Calloration Service

Calibration Laboratory of
Schmid & Partner
Engineanng AG

Zeughaussirasss 43, BI04 Zurich, Switzeriand

scnrnditntinn Ne.: SCS 108

Muaiedited Ly the Owias Accraditstian Sordce [SAE)
Tha Swiss Accreditation Sorvice I§ e of ihe signatories to the £&
Multiinteral Agrenment 'ae the recognition of callbrrion cerlificates.

Glossary:

TSL tissue simulating liquid

NORMz,y,z sensitivity in free space

ConF sensitivity in TSL/ NORMx,y.z

DCP diode comprassion point

Polarization ¢ 1 rotation around probe axis

Palarization & 3 rotation around an axis that is in the plane normal to prode axis (at

measurement center), i.e., % = 0 is namal 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 Yate (SAR) in the Human Head from Wireless
Communicatione Devices: Maasurement Techniques®, Decambar 2003

b) IEC 62203-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHzto 3 GHz}",
February 2005

Methods Applied and Interpretation of Parameters:

o NORMxyz: hssessed for E-field polarization & = 0(f = 300 MHz in TEM-call; f > 1800 MHz:
R22 waveguide), MORMx,y,z are only intermediate valugs, i.e., the uncertainties of
MNORMyy = does not affect the E*-field uncartainty n=ide TSI (see halow ConvE).

o NORM(fxy.z = NORMx v,z " frequency_response (see Frequency Ressonse 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 DCPxy.z. DCP are numerical linearization paramelers assessed based on the data of
power sweep (ho uncertainty raquired). DCP does not depand on frequency nor media.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MH2) and inside waveguide using analytical field
distributions based an 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 paramelers are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL cerresponds to
NORMzx,y z * ConvF whereby the uncertainty corresponds to that given for Conuvl. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

o Spharical isntropy () deviaticn fram isntropy): in a field of low gradients realized using a
flat phantom exposed by a patsh antenna.

»  Sensor Oifsel; The sensor offset corresponds to the offset of vifual measurement center
from the prabe tip (on probe axis). No tolerance recuired.
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Dates of Test

Nov 27 - Dec 02, 2008

January 18, 2008

ET3DVE SN:1642

Cartificate No: ET3-1642_Jan0g

Probe ET3DV6

SN:1642

Manufactured: November 7, 2001
Last calibrated: January 15, 2007
Recalibrated: January 18, 2008

Calibrated for DASY Systems

{Mote: non-compatible with DASYZ2 system!)
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DASY - Parameters of Probe: ET3DV6 SN:1642

i . o

Sensitivity in Free Space”™ Diode Compression
MormX 1.67 £ 10.1% pl\.f.f[\-"-'rn]; DCP X a1 my
NormY 186 £101%  pVIVim) DCP Y 91 v
NomZ 164 £101% Vi) DCP Z 94 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please sea Page 8.

Boundary Effect

T5L 200 MH= Typical SAR gradient: 5 % par mm
Sensor Center to Phantem Sulface Distance 3T mm 47 mm
SARE, [%] Without Correction Algoathm 1.3 8.7
SAR, [%] With Correclion Algarithm 0.8 0.4
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Cenler 1o Phantom Surface Distande 37 mm 47 mm
SAR.. %] Wilhout Correction Algorithm 14.0 B.3
BAR,, [ With Gorrectian Algosithm 0.9 07

Sensor Offset

Erobe Tip 1o Sensor Ganter 2.7 mm

[The reported uncertainty of measurement is stated as the standard uncerta nty of
|measurement multiplied by the coverage facter k=2, which for a normal distribution
|corresponds to a coverage probability of approximate y 95%.

* The unoatainties af NormX,Y 2 to nel affec e F-hiakd ureadainty inside TSL|see Page B

& Mumencal Inzarzason parnmaler uACaAING not guined.

Certificale Mo ET3-1642_Jandd Page 4 i 9
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXO{, Waveguide: R22)

0 g —

Froguency meponse (nonmalked)
\
]
&

500 1000 1500
1 [MHz]

=a—TEM =822

Uncartainty of Frequency Response of E-figld: £ 6.3% (k=2)

Cerficaie No; ET3-642_Jandll PageSal@
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Receiving Pattern (¢), 9 = 0°

f= 600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

—p—-x —u—Y a7 —O0-To ——¥ —a—Y =87 =0—Tol
1.0 ; g
04 I | AN
[ -} i :"J M“‘!
= 04 T T T T T ——T1 —=— 100 MHz
gcg ------- [ 127 [—e—600MHz
5 g.-:-WW s 1800 Mz
W o | ST LITITTTLT R 1 I —a— 2500 MHz
06 |t
-8
o Ll il
il 120 180 240 300 360
4071
Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)
Cartificate No: ET3-1642_Jan(g Pagegofg
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ET3DVE SN:1642

Cerificele Mot ET3-1642_Jan03

Input Signal [jv]

Esrar [dB)

10 -

January 18, 2008

Dynamic Range f(SAR};.4)
(Waveguide R22, f = 1800 MHz)

1E<E

0.0004 0.001 0.01 01 1 10 100
SAR [mWicm']

—l— compeneated

M.M-:' o9 @0 8 80P
[ - e

.
0.o0o1 0.07

SAR [miem’]

Uncertalnty of Linvarity Assessment: = 0.6% (h=2)

Page Tof8
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Conversion Factor Assessment

f= 500 MHz, WGLS RY (head) 1= 1810 MHz, WGLS R2Z (hwad)

&0 300 - -

75 %! 1 —

SAR[rWem®] | W
SAR[mWicm’] W

=[] =[mm]
—o— anahdlical  —o— Measurenents —0— Analybical —o— Measuremants

1 [MHz] Validity [MHz]" T5L Pamittivity Conduostivity  Alpha  Dapth ConvF Uncertalnty

a0 +50/=2100 Head 41.5+5% 0.8725% 082 1.74 G442 £ 11.0% (k=2)
TR1O + &0 7+100 Hiad 400 £ 5% 1.40 = 5% 0.52 2,85 315 £ 11.0% (k=2}
1950 £ 50/1100 Head 400+5% 1.40£5% 057 249 4.88 = 11.0% (k=2)
2450 5072100 Head 38.z2+5% 1.680£5% 0Fe 192 482 =11.8% (k=2)
i + 50 /=100 Body &5650+5% 1.05%5% 085 173 .12 £11.0% (k=2)
1010 1 EQ7L100 Dedy S350 154 1.52 & BY 0,66 270 488 = 11.0% (k=3)
1930 5072100 Begy S53.2+£5% 0 1.52:5% 0.8 2732 458 & 1.0% (k=2)
2450  £50/=100 Body 527+5% 1.8525% 0.81 1.68 408 £11.8% (k=2)

 The valldity of = 100 MHz oanly applios for DASY w4 and higher [Eee Page 2L The uncartainty i the RES
of the ConvF uncertalnty at callbratlon frequensy and the uncertsinty for the indicated freqisncy bail.

Corlificat Mo: ET3-1642_JanDg Page 8679
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Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

100080 B -0.80-0.60 B-0.60-0.40 B-040-020 B-0200.00
OO0-02) B020-040 DOosk0E0 BI60-050 E03-1.00

Uncartainty o Spherieal Isstrapy Asseaomont: = 183 (k—2)

Carlificata Mo: ET2-1642_Jan(d Page 9of 8
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Calibration Laboratory of A, Schwsrarischar Kalibrardisnst

Schmid & Pariner S g Sarvics suse Tetaonags
Engineering AG e IR ——

Isughinsistresze €1, 1004 Turich. Seitzarband R Y —

et by B Sarss Foters (RN &F Wdtsoiosy me AoTesiaten
The Swins Accracumnon Secvics i one of the sgnaiories o e EA
Moy Ag sement fior the recogriltaoen of caflbration certfcates

Cwlibraton procsdures) QA CAL-05.vE
Calibration procedure for dipole wlﬂun kits
Caibeation date January 8, 2007

Conston of #e cabmmes se= i Tolerance

Tﬁwmmum:&’ W\-ﬂmremutﬂm =

& salitwations have been condutied i the dosed Bhoraiony iacity. emdmnmend lempesature (22 ¢ 3]°C and humidity < T0R.

Calibralion Equipment wad (MATE oillcal for calirstion )

| Prirnairy Standards oW Cal Dute {Calibrated by, Certificate Na.j Seheduten Calibraban

Pawar moeter EF4W-2424 BRAT4A0TOY 03-0ct-08 (METAS, Mo, 217-00808) Oel-07

Pawid sensor HF B2814 US3ITHETE3 Q3-0ct-08 (METAS, MNa. Z17-00808) Ocl-0T

Rederence 20 dB Atenuatar SM; 5085 (20g) 10-8u0-08 (METAS, Mo 21700531} AugaT

Referance 10 dB Atsnsatar BN; S047.2 (10r) 10-Mug-0ll (METAS, No 217-00531) Aug-a7

Raferwnce Probe ETIDNVE (HF) SN 1507 18-Detlil (SPEAG, No. ET3-1507 OciD8) Ocz-07

DAES SN 00T F-h08 (SPEAS, Mo DAS4-007 JuiDE) Jul-a7

_Swmeias Soryss |iDe Chach Cile | & Poc=s) St et Creh

Fomer Mermor HF BNA AR EGEINT 18-0c-{2 (SFEAG. = houme check Dct-08) I howse checic Des-07

AF penemstcr Azceet E44718 WY 41000573 1-Alpe-08 (EPEAS i nocos ook Row-08) " house cecie Mow 27

|Hl&‘ﬁr&wm USITIEGSES S 150l (SPEAD W howse chedh Q08 I hevse cheoc Oo-07
Bt Fancton Sagranee

Caatrates by ki Fary Lstermory Techrasan /4{ W |

‘ Agroved b Hatys Pz Tocweal Mansger

Issued: January 3, 2007

Tha colbratizn certificabe shall not be repreduced axcapt in full without witlen apecoval of the laboratory

Cenificals No: DI3SV2-446_Jan07 Page 10l 8
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Calibration Laboratory of ‘.r"'&-:’}, B P T P Wt e Tk
Schmid & Pariner == Servics suise Jitalornige
Engineering AG — Serern svizzenn o trsture
Faugnavmstranes 4 WM Juich, Settreciand "x..ﬂvy Suinh Cabbramon Sernce
Acornditad by the Swiss Fadersl Office of Metiology and Ascrodiation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatones 1o the EA
Multilsteral Agresment for the recognition of calibration cartificatss

Glossary:

TSL fissue simulating iquid

ConvF sensitivity in TSL / NORM x.y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

aj

b)

c)

IEEE Sid 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Aversged 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 fialds from mobile phones (300 MHz - 3
GHz}, July 2001

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

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Furlher datails are available from the Validation Report at the enc
uf the cerificate. All figures slabad in the cediflicale are valid al the freguency 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 Refumn Loss: These parameters ane measured with the dipole
positicned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point. The Retum Loss ensures low
reflectad power. No uncertainty required.

Elecirizal Delay: One-way delay etween the SMA connector and the artenna feed point.
Mo 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 anlenna
connector,

SAR for nominal TSL parameters: The measured TSL parameiers are used to calculate the
nominal SAR result.

Cartificate No: DB 35V2-445_Jan07 Pisge 2 of 8
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Measurement Conditions
DASY system configuration. ss far 35 not on p=ge 1
DASY Varsion DASYS VaT
Phantom Mocular Fial Phantom V4.8
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency B35 MHz £ 1 MHz
Head TSL paramaeters
The following paramatars and calculations ware applied.
Temperatura Permittivity Conductivity
Nominal Head T5L parameters 20°C ans 050 miaim
Measured Head T5L parameters. (2202 032)"C M2t8% 0B8 mhoim £ 6 %
Head TSL temperaturs during test (22£02)"°C — —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 280 mWW Input power 23 mWig
SAR normalized normalized to TW 8A2mwW /g

SAR for nominal Head TSL parameters ©

nomalized to TW

9.28 mW /g 2 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condidon

SAR mesaured 250 miW input power 1.52mW g

SAR normaiized rormaitzed © TW 08 mW /g

SAR for nominal Hesd TSL prameters nomakred 1o TW 6.04 mW I g £ 16.5 % [k=2)

' Comection o n;.nlﬁml TSL paramelers according to d), chapler "SAR Sensifivilies”

Carlificate No: DE3EV2-446_Jan07

Page 3 ol &
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Appendix

Antenna Parameters with Head TSL
Impadance, transformed to feed point 5:1.3 -58j0
Returmn Loss -24.7 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.386 ns —|

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

The dipole is made of standard semirgid coaxial cable, The cenler conductor of the feeding line is directly connected to the
secand amm of the dipole. The antenna Is herefore shorl-circulted for DC-signals.

Mo excessive force must be applied o the dipole arms, because they might band or the saldered conneclions near fhe
faedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
[
Manufacturad on Oatober 24, 2001

Cerlificate Mot DEISW2-446_Jan0? Pago 4 ol &
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Author Data

Jean-Paul Hacquoil

Dates of Test

Nov 27 - Dec 02, 2008

Test Report No

RTS-1364-0812-03

FCC ID:

L6ARCE20CW

DASY4 Validation Report for Head TSL

DateiTime. 08.01.2007 11:34.49

Test Laboratory. SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DB35V2 - SN: 446

Communication System: CW; Frequency: 835 MHz:Duty Cycle: 1:1
Mediurn: HSL 900 MHz;
Medium parameters uced: f= 835 MHz; o = 0.88 mho/m; g, = 40.3; p = 1000 kg-’ma
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
Probe: ET3DVE - SN1507 (HF). ComFiG.08, 8.00, 8.09); Calirated 18 102006
Sensot-Surfsce: 2mm [Mechancal Suriaoe Detechon)

Electronics: DAES SnEd7: Calibeated: 20,07 2008

Phantom; Flat Phantom 4,80, Type: GDOOOP4BAA, |

Measuisment SW; DASYE, V4.7 Build 53, Postprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 15 mm/Zoom Scan (7Tx7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 55.7 Vim; Power Drit = 0.017 dB
Paak SAR (extrapolated) = 3.43 Wikg
SAR(1 g) = 2.33 mWig; SAR(10 g) = 1.52 mWig
Maximum value of SAR (measured) = 251 mWig

dB
D.000

=£.4U

~4.80

-8.60

-12.0

Certificate No: DEASVZ-445 _Jan0T

0 dB= 2 51mWig

Page Sof B
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impedance Measurement Plot for Head TSL

flvia:g@
BT PED SRP mg

_B35.BE0 220 MMz

T EI5.000 ROD Mem

Certificate No: DEISV2-48 Jan07

STOF 1 SOR000 COR Mz

CHi Markers
BELILE 0

g ma
il

1]
k2B PHT

CH2 Harkers:

2-11.380 48
TR YR PHa

Pege G ol G
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Calibration Laboratory of SR Zenscher Kaibe ardaes:
Schmid & Partner SprvicT boskse O itaonnage
Enginearing AG Servizio svizzero di tarstura

Zeughausstrasse 43, B00e Zurich, Switzerand

Accredited by e Sets Fedesl Ofice of Mesniogy and Accrest=ton

The Swiis Accraditation Service s one of 1he signatodes 10 the EA
Muitilateral Agreemant for tha recognition of calibeation certificales

Swizs Callbratlon Service

Client Cariificae No: D1900V2-545_Jan07
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Jean-Paul Hacquoil Nov 27 - Dec 02, 2008 RTS-1364-0812-03 L6ARCE20CW
Calibration Laboratory of ,.’*'::_.:,Af % G Sthmedsrischer Kakbrersienst
Schmid & Pariner %’é o Service suisse Sisionnage
Engiﬂceﬁng AG %’ﬁ; Bervielo svizzero di taratura
Teughaussirasse 43, 5004 Zurich, Switzeriand "1:@‘_}* S swiss Calibration Service
Aooreciied B the Swias Fecersl Office of Metulogy ang Acomedaton Acereditation Ne.; SC5 108

The Swiss Accreditation Service is one of ihe signatories to the EA
Muitilateral AGresmant for the recogniion of calibration certificstes

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.2
MIA not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorplion 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

¢} Federal Communications Commission Office of Engineering & Technalogy (FCC OET),
“Evaluating Compliance with FCC Guidefines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Ponabile Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 Sysltem Handbook

Methods Applied and Interpretation of Parametars:
s«  Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures staled in the cerlificale are valid at the frequency indicated

+ Antenna Parametfers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the canter marking of the flat phantom section, with the arms oriented
parallel to the body axis.

+ Feed Point impedance and Refumn Loss: These paramelers are measured with the dipole
paosilioned under the liquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connector to the feed point. The Retum Loss ensures low
reflacted power. No uncertainty required

+ FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncartainly required.

= SAR measured: SAR measured at the stated anlenna input power.

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

= SAR for nominal TSL parameters; The measured TSL parameters are used to calculate the
nominal SAR result.

Cerlificate No: D1=00V2-545_Jan07 Pago 2 of 6
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Mugi:ramunt Conditions
Y sysiem configuraton, s far as not given on pege 1
[ DASY Version DASY4 ' VAT .
Extrapolation Advanced Extrapokation
Phantom Medular Flat Phantom V5.0
Distance Dipcle Center - TSL 10 mm with Spacer
Area Scan Resolulion du, dy = 15 mm
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1900 MHz £ 1 MHz |

Head TSL parameters
The follcwing paramaters and calculations were applied.

Temperature Parmittivity Conductivity
Homiral Head TSL parameters n0°Cc 40,0 1.40 mhoim
Measured Head TSL paramsters (220202)"C BE2E% 143 mhoim £ 6 %
Head TSL temperature during test (220202)°C — —

SAR result with Head TSL

SAR averaged over 1 cm’ (1g) of Head TSL | ordien
SAR measured 250 miVY inputl powes S48 mW /g
SAR no-malized narmallzed to 1% B0omw g
SAR for ngminal Head TSL parameters ' normalized B 1W IT0mW i g 217.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW input power 498 mW /g
SAR normalized nomaized o TW 109mW /g
SAR for nomingl Head TSL paramaters ' normalized o 1W 19.6 mW i g £ 16.5 % (k=2)

?mmhmmmmmﬁumd}:hmwm‘
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Appendix
Antenna Parameters with Head TSL

| Impedance, transformed to feed point 5200 +02 0 |
| Return Loss 3418 |
General Antenna Paramelers and Design
| 1187 ns

| ] P
Electncal Delay (one direction)

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

The dipole s made of standand semingid coaxcal cable. The center conducior of the leeding ne i direcly connecied to e

second am of the dipole. The amtenna is therelore short-circuited for DC-signals,
No exceasive force mus! be applied o the dipale arms, because they might bend or the soldered conneclions near the

feedpoint may be damaged

Additional EUT Data

Manufacturad by

SPEAG

i Marutz Stured o

November 135, 2001

Certificat= No: D1100V2-545_tan0T
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DASY4 Validation Report for Head TSL
Date/Time: 09.01 2007 12:59:52
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DI900V - SN:545
Communication System: CW; Frequency: 1900 MHz Duty Cycle: 1:1
Medium; HSL U10 BB; :
Medium prrameters used: = 1900 Milz: ¢ = 1.43 mho/m: g, = 38.8; p = 1000 kg/m”

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

DASY4 Confipuration:
= Prob ET3DVE - SNIS0T (HFL ConvF{4.97, 4.97, 497 Calibaead: 19.10.2006
*  Sensor-Surfacc: 4mm (Mechanical Surface Datection)
s Elecronkes: DAE4 Sa90T; Calibested: 20,07 2006
» Phavom: Fis Phancom 450 Type QDOIOOPIIAL

*  Measurement SW: DASYS, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Bulld 172

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

Reference Value = 90.8 V/m: Power Drift = 0,018 dB

Peak SAR (cxtrapolated) = 16.5 Wkg

SAR(1 g) =949 mWig SAR(10 g) = 4.98 mWig

Maximum value of SAR (measured) = 10.7 mW/ig

I
-4,00

-6.00
-12.0

-16.0

-20.0

0 dB = 10 TmWiz
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Impedance Measurement Plot for Head TSL
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