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Manufactured: July 15, 2000
Last calibrated: January 22, 2007
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Calibrated for DASY Systems

(Mede: noh-compaiible with DASY2 sysbomi)
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DASY - Parameters of Probe: ET3DV6 SN:1531

Sensitivity in Free Space” Diede Comprassion®
NormX 1.52 £10.1%  pVIVIm)® DCP X 95 mv
NormY 186 £ 104%  pMI(Vim)? DCP Y 84 mv
NomZ M2 100% pvivim)® DCP Z 83 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Plesta sae Page 5.

Boundary Effect

TAL BO0 MHz  Typical SAR gradient: 5 % par mm
Sersor Center to Phaniom Surface Distance 37 mm &7 mm
SAR, %] Withaut Correcticn Algarhm 83 45
BARy, [%] With Cormection Algarithm 0.7 00

TEL 1750 MHz Typleal S8AR gradiant: 10 % per mm
Senaor Conted bo Phantom Surtace Distarce 27 mm 4.7 mm
AR, %) Withaut Cormction Algaditham 118 80
SAR,, [%] Vilth Comaction Algoeithm 0.5 o

Sensor Offset T
Protsa Tip to Sansor Center 2.7 mm

measuremant multiplisd by the coverage factor ka2, which for a nomal distribution

The reported uncartainty of measurement Is stated as the standard uncartainty of
cormesponds to a coverage probability of approximately 85%.

A Tirus irscortaiba of Mok, Y2 do nol iied the 7.l unceriaindy inside TSL. (see Page i)
" Murmaical S w0 T urm i el FBgLrR i
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Frequency Response of E-Field
[TEM-Call:Ifi110 EXX, Waveguide: R22)
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Uneertalnty of Frequoncy Response of E-flald: £ 6.3% (ke2) *
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Receiving Pattern (¢), 3 =0°

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

44 o= 3 AL
111 | =100 MHz

| =500 Wbz
v = =i~ 1800 MHe
[ 2500 MHz

Uncertainty of Axial lsstropy Assassment: £ 0.5% (k=2)
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Dynamic Range f(SAR,,.q)

Uncaortainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f = 900 MHz, WGLS RS (head)
8y e ;

%
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1= 1750 MHz,
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WGLS R22 (head)

.......

{[ors) Validty (Hsf®  TSL Pemmitivity Conductiity Alpha Oaspth  ConvF Uncortsinty

800
1760
1880

e
1850

+ 50/ % 100
+ B0/ & 100
+ 50/ 100

£ 50/ 2100
& 50/ 1 100
+ 507z 100
+ 50/ £ 100

it

§EEE

415+ 5%
401 £ 6%
40.0 = 5%

55.0 & 5%
534 2 5%
53325%
52T £ 5%

097+ 5%
1.37 & 5%
1402 5%

1.05 & 5%
148 £ 5%
1452 £ 6%
185 & 5%

gar
052
0.40

0.35
0,68
.68
068

286
258
258

282
264
07
2.8

685 + 11.0% (k=)
£42 =11.0% (e=2)
516 £ 11.0% (k=2)

652 £11.0% (ke2)
407 £ 11.0% (k=2)
404 £11.0% (k=2)
410 £ 11.8% (ke2)

® Tha validity of £ 108 MHT anby appéles for DASY vA.4 and higher (kee Page I). The undertaity is the RE3
dhmmummwnmmnmmm
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Deviation from Isotropy in HSL
Ervor (§, 9), f = 900 MHz

Error [dE]

el ...

{W-1.00-000 8.0.60-0.60 B.0.80-040 040020 B.0.20.000 |
[BO00020 BOM040 DO040060 DOR0OM0 WOA01.00

umuﬁanMumm
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ANNEX F D1900V2 DIPOLE CALIBRATION CERTIFICATE
Calibration Laborat of W, Sehwoizorischer Hatibrio
E:hmld &g;artnar il % S mn-ui-d'mlmur:m
Engineering AG s C  serviti svizesro ol taeaturs
Zeughaussirasss 43, 8004 Zurkch, Switzeriand "%M.:: o 5  swdss Callbration Service

Accreciiing by the Swiss Fegeral Offica of Metrology and Accrodilation
Tha Swins Accieditation Servica s one of the slgnatoriea to the EA
Muitlateral Agroament for the recognitken of calibration cortificatos

client  Auden Cortificste No: D1900V2-5cd018_Mar08

CALIBRATION CERTIFICATE

Obfect D1800Y2 - SN: 54018

Calibrabion procedure]s) QA CAL-05.vE A
Calibration procedure for dipole validation kils:

Cabration datec March 21, 2008

Condson of the calbrated dem |0 Tolerance

This caibration caclifcate documents the raceabiity to naSonal standards, which realize the physical units of measurements (51}
The messursmants and Be uncsnainties win confidonce probability s ghaon on the Toliowing pages nd o part of tha canificals.

A callbrations haws Been conductod in the ciosed Fbortory facility: emironmnt ieenperaters (22 & 3)C and Pmiddy < T0%.,

Calibration Equipment used (MBTE critical for calibration)

This calibrabon cerificatn shall noi bo reproduced axcept in full without wiithen appmval of the iabaratary.,

Primasy Standarcs oW Cal Dato (Calirabed by, Cortificatn No.] Scheduled Calitration

Parvar msles EPRM-442A, GRATAS0TON F3-50p-07 [METAS, bo. 217-00608) Sap-08

Paweor sonsor HP 84814 Us37202 783 #3-5ep 0T [METAS, Mo, 217-00608) Sap-06

Feoforancs 20 o8 Aberniasbor BN 5088 (200) Fi-Jun07 (METAS, Mo 217-00561) Juna

Faforance 10 a8 Allenustor BH: 50472 [106) Ti-un-07 (METAS, Mo 217-00501) Jisn-0a8 !

Fioterence Proba ET30MG SN 4507 11-5ep-07 (SPEAG. No. ET3-150T_Sep0) Sap-08

Rafarenoe Probe ESI0N BN: 3035 11Sop-07 (SPEAG. Na, ES3-3025_Sep(T) Sep-08

DAEA BN B0 1E.ban-08 (SPEAG, No. DAE4-801_ian08) dan0a

Secondary Slandands io# Chock Diatn {in housa) Schedided Check

Powetr sshacr HP 84814, MYA1082317 16-0e4-02 (EPEAG, In houts check Ocl-07) In housa chegk: Oci-09

RF ganarabor Agilen E44218 MY 41000875 11 -May-05 (SPEAG, In housa check Now47T) I howse chack;: Mow-08

Hatwork, Arabyzor HP §F53E US3ITIH0SE5 54208  1B-Oct-01 [SPEAG, in house chauk Ocl-0T) s N ek Oct-08
Hama Funciian b

Caifirabiad by: Cindio Loubles Liabsentory Tachnician SU/QQ\/\

Apravd by Katja Pokovis Techrical Manager

s

Isaued: March 32, 2008

Certificats No: D1000V2-50018_Marda
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Calibration Laboratory of A,

# e Sehwelrerischer Kalibeiordionst
Schmid & Partner g g Sarvice sulsse détalonnage
Engineering AG = Servirio svizzero di taratura
Zsughnussirassa 43, 8004 Zurich, Switmariand T S swiss Cailbration Service
Accrodied by e Swiss Federal 0o of Mabology mnd Accreditabon Accreditailon Mo SCS 108

Tha Swiss Accrodiialion Service ls ono of the signatories o the EA
Mulillstersd Agresment for thi recogritlon of ealibation cerificatns

Glossary:

TSL tissue simulating liquid

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

Calibration is Performead According to the Following Standards:

a) |EEE Sid 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) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Decumentation:
d) DASY4 System Handbook

Methods Applied and Interpratation of Parameters:
» Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to peosition its feed
point exactly below the center marking of the flat phantom section, with the ams orighted
paraliel to the body axis.

+ Feed Point Impedance and Relturn 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 Relum Loss ensures low
reflected power. No uncertainty required.

» Elecirical Defay: One-way delay batwean 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.

= S5AR for nominal TSL paramaters; The measured TSL parameters are used lo calculate the
nominal SAR result.

Carificale No! D1800V2-53018_Mardg Pnge 2 of 8
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Measurament Conditions
DASY gystem configuration, as far as not given on page 1.
DASY Version DASYE VAT
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phaniom V5.0
Distance Dipole Canter - TSL 10 mm with Spacer

Zoom Scan Resclution dx, dy, dz = 5 mm

Fraguancy 1900 MHz £ 1 MHz
Head TSL parameters

The following paramatars and calculations were applied.
Tamparature Parmittivity Conducthity

Nominal Head TSL parametors 20°C 40.0 1.40 mhoim

Moeasured Head TSL paramaotors {220+02}"C WE+E% 1.43 nihoim + 6 %

Head TSL temperature during test (213 +0.2)"C — —
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL condlticn

SAR moasued 250 mW Inpul powor fASmW g

SAR normalized nommalized 1o 1W IFBmMWIig

SAR for nominel Head TSL paremeters: ' nomalized o 1W 6.4 mW [ g £ 17.0 % (k=2)

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

SAR messurad 250 mW nput power 488mW g

SAR nomalized normalized o 1W 198mWN /g

SAR for nominal Head TSL parameters ' normalized o 1W 19.5 mW | g £ 16.5 % (k=2)

! Camection 1o nominal TSL parameters according to d), cheplor *SAR Sans|tviles®

Cortificato No: 018D0V2-54018_Mards
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Body TSL parameters
Thia following paramelers and calculations were applied,
Tomparature Parmittivity Conductivity
Nominal Body TSL paramaters 20 53,3 1.82 mhoim
Moasured Body TSL paramotors (22.0£0.2)°C 52026% 1.55 mhalm £ 8 %
Body TSL temparature during test (213 20:2)°C _— —_—
SAR result with Body TSL
SAR pveraged over 1 em’ (1 g) of Body TSL Caonditian
SAR measurad 250 mW input power BEImW /g
SAR normalized narmatized to 1W JEmW I g
SAR for nominal Body TSL paramaters @ normalized to 1W 6.8 mW [ g £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL candition
SAR measured 250 mW inpul power 521 mwWig
SAR nomalized narmalized to 1W 208mWig

SAR for nomina! Body TSL parameders

normalized to TW

20.2 mW [ g £ 16.5 % (k=2}

* Comecton to nominal TSL parameters acconding to d), chapler “SAR Sensitiviles”

il
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Appendix
Antenna Parameters with Head TSL

Impadance, ransformad 1o fead paint 8260+ 3.3j0
Reium Loss -2r9dB
Antenna Parameters with Body TSL
impadance, transformed (o fead point A5 0+29 M
Rturm Loss - 295 dB
General Antenna Parameters and Design
| Etecirical Delay (one direction) | 1.203 ns

After long term use with 100W radiated power, anly a slighl warming of the dipols near the feedpolnl can be maasured.

The dipole is mada of slandard semirigid coaxial cabie. The canter conductor of thi fesding line i& directly connacted to the

second am of the dipole. The antenna s therefors shart-clrouited for DC-signals,

Mo excassive force must be applied to the dipods arms, because they might bend or the solderad connactions near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 4, 2002
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