Calibration Laboratory of e Schweizarischer Kallbrierdienst
Schmid & Partner Service suisse d'dtalonnage

Engineering AG Servizin avizzern o taralurs
Zeughaussirasse 43, B004 Zurich, Switzeriand Ewiis Callbratlon Sarvies
Aceradied by e Swias Fadersl Offics of Metraiegy anil Accrediation Aecraditalion Ma,: SCS 108

Tha Swiss Accreditation Service is one of tha signaiories 1o the EA
Muliilatersl Agreemant for tha recognition of calbralien certficaies

Chjec

Calibration procedura|s)

—— NN ST T L P S A
Conction ot cates o TGRSR 7 1T SRR e

This caliwation cerificaie documaenis the irceabilty fo natiorsl siandands, which realize (he physical urits of measuremets (510
The messuremenis and the unosrsinties with confiderce probabiity are given on the foliowing pages snd ars port of e certificain.

A cafibrations ha bean conduciad in ihe diosad labomtory facilty: erirmnmant Semparaiune (22 + 3]°C and humidity < T0%,

Calibration Equipment used [(MATE cntical for calibrtion

Prnarny Stafcans IC & Gl Dt [Calitraing by, Corficats Mo, Seheduied Calibrafion
Prawer muahar Ed4 158 i 1 20EETY FMay-05 (METAS, Ma. 251-00185) May-{

P fsaraor 44128, MY 41405377 F-May-05 (METAS, Mo 251-00468) May-18

Power sersor E44124 MY4 1498087 3-Mary-05 (METAB, Mo 251-D0466) May-D8

Heference 3 4B Atienuatar £N: 55054 [3c) 1908 (METAS, Mo, 281.00488) Ausg-iE

Arferance 20 dib Asenumar EB: SEOBE [20b) Seluhary-08 (METAS, Mo 281-00467) Wy

RAeferenos 30 db ARerusion S 55128 [0k 11-Aug-05 (METAS, Mo, 251-005800) HAag-06

Raferanss Probe ESS0VE Sh: 3013 T-Jan-05 (GPEAG, Mo, ES3-3013_Janili5) Jan-08

AE4 Bh a5 2T-0xa-05 (SPEAG, No. DAE4-a54_Deila) Oct-06

Sooondary Stardarls o# Chack Data [In housa) Sehadulad Chisck

RF ganamior HP 85480 LIS 700 A-Rug-09 [EPEAG, In houss check Dec-03) I Fouise check: Dec-05
Hafwork Analyvzer HP 8T53E LIS TRR05ES 1803 [(SPEAG, in hiuse cheok Ro-0d | s Pt cheche Mo 05

Funchion

Carilicale Mo: ES3-3085_Maw05 Page 1of8




Callbration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzeriand

Schwoizenschor Kallbrierdignsi
Bervice sulsne detalonnapes
Sarvizio svimero d| teatura
Bwias Calibration Sarvlce

Arcrgdiesd by thie Swiss Fedeml Dftice of Mairoiogy and Accraditalion Accreditation Mo: SCS 108
The Ewiss Accred iiation Servioe is ors of the signaiories to the EA
Muttilateral Agresment for the recognition of calibralion certificates

Glossary:

TSL tissue simulating liquid

NORMzx.y.2 sansitivity in free space

ConF sansitivity in TSL / NORMx,y.z

DCP diode compression paint

Polarization ¢ ip rotation around probe axis

Polarization 5 & rotation around an axis that is in the plane normal to probe axis (at

measurement center), L.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |[EEE 5td 1528-2003, "IEEE Recommanded Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Devices: Measurement Techniques”, December 2003

b) CENELEC EN 50361, "Basic standard for the measuremen! 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:

o NORMyx y z: Azsassed for E-field polarization & =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, ¥,z does not effect the E’-field uncertainty inside TSL (see bakow ComeF).
NORM(flx.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.

« [DCPxy.z DCP are numerical linearization parameters assessed basad on the data of
power sweep (no uncerainty required). DCP does not depend on frequency nor media.

» ConvF and Boundary Effect Paramelers: 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 measuraments 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. Thesa paramatars are used In DASYY software 1o
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx,y,z * ConvF whareby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
axtending 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 Offset: The sensor offset cormesponds to the offset of virtual measuremeant center
from the probe tip (on probe axis). No tolerance required.
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Cerlificate Mo: ES3-2BS Mo

ES3DV3 5N:3085 Movember 22, 2005

Probe ES3DV3

SN:3085

Manufactured: April 12, 2005
Last calibrated: May 26, 2005

Recalibrated: November 22, 2005

Calibrated for DASY Systems

[Mote: non-compatible with DASY2 gysteml}
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ES3DV3 SN:3085 Movember 22, 2005

DASY - Parameters of Probe: ES3DV3 SN:3085

Sensitivity in Free Space”

Diode Compression”
Marmx 122 £100%  pVIVim)? DCP X 95 my
Norm'Y 125 £109%  pVIVIm)® DCP Y 85 mV
NormZ 133 £ 104%  pVivim)® DCPZ 95 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please ses Page B.
Boundary Effect
T8L 900 MHz Typical SAR gradient: 5 % per mm
Sensor Cenler o Phantom Surdacs Distance 3.0 mm 4.0 mm
SARL, [ Withaut Carrection Algadthm 58 25
AR, (W] With Correction Algorithm 0.5 0.0
TEL 1810 MHz Typical 5AR gradient: 10 % per mm
Sensor Cenler o Phanlom Surface Distance 3.0 mm 4.0 mm
SAR,, 58] Without Correction Algorithm Ta 4.8
AR, [%] With Correction Algorithm 0.0 0.0
Sensor Offset
Probe Tip bo Sensor Cantar 2.0 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
cormesponds to a coverage probabllity of approximately 95%.

* The uncartaingdes of Nomi, ¥ 2 do not a¥ect the E%leid uncersinty inside TSL {see Paga 8).
? Mrercal Ineanzshon pammeEien; unoedfanty not neouined.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Freguency response (normalized)

500 1000 1500 2000 2500 000
f [MHz]

—a—TEM —8—R22

Uncertainty of Frequancy Response of E-field: £ 8.3% (=2}
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ES3DV3 SN:3085 November 22, 2005

Receiving Pattern (¢), 9 = 0°

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

) = =T —D=Tol =} —=Y —B=Z —O=Tol
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Uneertalnty of Axlal Isotropy Assessment: £ 0.5% (k=2)
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ES3DV3 SN:3085 November 22, 2005

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

Uncertalnty of Linearity Assessment: £ L% (ke=2)
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ES3DV3 SN: 3085

f = 900 MHz, WGLS RO (head)

November 22, 2005

= 1810 MHz, WG

Conversion Factor Assessment

LS R22 {head)

—8— Apalylizal  —o— Maasuremenis

f[(Miz] Validity [MHz]" TEL Parmiitivity Conductivity Alpha Depth  ConvF Uncartainty
800 £ 607+ 100 Head 415&25% 0.897+5% 0.38 148 573 £ 11.0% (k=2)
1810 £ 507+ 100 Hesd 400=:5% 1.40+ 5% 02 221 4.81 +11.0% (k=2)
1850  +50/ %100 Head 40025% 1.40%5% 028 266 488 % 11.0% (k=2)
2450 £ 50/ 100 Head 382+5% 1.80+56% 048 158 418 +11.8% (k=2}
835 4+ 50/ 2100 Body Bh2+E%W 097 +E5% 048 1.40 581 +11.0% (k=2)
1900 +50/+100 Body 533+5% 1.52+5% 029 248 444 +11.0% (k=2)
2450 =250/%100 Body 527+5% 185:5% 050 1.25 418 £ 11.8% (k=2)

F The valldity of £ 100 MHz cnly applles Tor DASY wid and higher {see Page ), Tha uncersiny s the R8S
of e CanvF uncafainty af calibration Feguency amd the ursertainty for the indicated frequancy Bend.
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ES3DV3 SN:3085 Movember 22, 2005

Deviation from Isotropy in HSL
Error (4, 8), f = 900 MHz

B-1 00080 B.0.80-0.60 M-080-040 B-0.40-0.20 B.0.20-0.00
EO00-020 BOZ040 DOA0060 HOG-0H0 WO.00-100

Uncertainty of Spherical Isotropy Assessmant; £ 2.6% (k=2
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