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Calibration Laboratory of Sohwaizerischer Kallbrierdisrsi
Schmid & Partner Barvice suisse d'italonnages

Engineering AG Barvizio svizzere di taratura
Zsughousstrasss 43, E004 Durich, Switssrsnd Swizs Galibraiion Service
Ancradied by the Swiss Foderal Office of Matulogy and Accredilation Accroditation No.! SCS 108

Thi Swiss Acoreditabion Servioe is one of the signatoriss (o the EA
Muliilaberal Agreement for tho recognition of calibration cerfificates

This palibrasion corificate decuments the traceability o naional standards, which reakze the physical units of messursmanis (31).
Thea mneaEremaEnts and e unoerainties with confidence probabiliey sre given on ihe fellowing pages and are parl of the cerificale.

Al calibrabions Fuve basn conductad In Hha clased labamtory faciity: anvicsnment lemparsiure (22 + 3)°C and hurmidity = T0%.

Gabbration Equipment usad [METE crifcal for caltealian)

Fricnary Standards o Conl Dt {Calitmated by, Corlifcaia M) Scheduled Cafbraon |
Fowor moter E44198 (EE41 203874 Z5-Mer-07 (METAS, o, 217-00670) Mar-08

Fowar sansor E44128 MYl 285277 259-Mar-07 (METAS, o, 21700670 Btar-08

Fuwier BRNBAT C44128 Wwa]4800ET Je-Mar-0T (METAS, Ma, 217-00670) Ptar-08

Ralurerce 3 4B Atlansstar EN: 5B084 (ic) Bdug-0T [METAS, Ha. ZIT-00718] Bug-DE

Retemnce 20 dB Allenstor 5MN: G50BE {20k) 2%eMarDT (METAS, Ma. 21T-00671) Plar-C8

Rederence 30 dB Atlenisstar EN: 85139 (308) 8-ug-O7 {(METAS, Mo, 21700720 Bug-i8

Redamance Proba ES30N2 SH: M3 A-Jar-O7 {BPEAG. Mo, EE3-20M3_Jan0T) Jar-08

LAE EM: B84 20-Apr-07 (SPEAG, Mo DAE4-GE4_igaflT) hor 08

Secondary Stardans Io# Chack Date (in howse) Sehgdulad Chack

RF ganerator HP BE4SC USHaZU01T00 A-Aug-E8 (SPEAD, in house chack How-05) In housa check: Nev-07
ketwark Analyzer HF 87536 LIS3TIn0588 8Ot (SPEAG, in houss check D-06] In houss oheck: Oc-0T

Calbrated by:
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Calibration Laboratory of AQ“E\_I\_I'.E:.""}?_ g Schweizerischer Kashrirdianst
Schmid & Parlner ﬁ& o Service suisse d'itlonnage
Engineerng AG = Servizio svizzere di faraturs
Zeughaussirasse 43, B0 Zurich, Switzeriand 1‘.5__"'?:‘::1_}* 5  s5wiss Callbration Service
¥y fasio?
Anzraciicd by tho Swiss Eoderal Ofice of Melroiogy snd Accreditation Accrediistion Mo SCS 108

The Swies Accreditation Service is one of the signatoeres 10 the EA
Mullitsrinral Agraamast for tha recognition of calibration cortficabes

Glossary:

T5L tissue simulating liquid

NORMx.y.Z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP dinde comprassion point

Polarization ¢ p rotation around probe axis

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

measurement canter), L.e., 3 = 0 is normal o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, *|EEE Recommanded Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Devices: Measurement Technigues®, 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

Methods Applied and Interpretation of Parameters:

» NORMx,y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz;
R22 waveguide). NORMx,y,z are only intermediate values, |.e., the uncertainties of
NORMx.y,z does not effect the E-field uncertainty inside TSL (see below ConvF).

« NOBRM(Nx.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 unceartainty of ConvF.

» DCPxy .z: DCP are numerical linearization parameters assessed based on the data of
power sweap (no uncertainty required). DCP does not depend on frequency nor media.

= ConvF and Boundary Effect Parameters: Assessed in flal 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 usead for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncerainty values are given. These parameters are used in DASY4 softwara to
improve probe accuracy cloae to the boundary. The sensitivity in TEL corresponde to
NORMyx ).z * ConvF whereby the uncertainty corresponds to that given for CanvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz.

» Spherical isofropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

s Senzor Offsed The sensor offset corresponds to the offset of virlual measurement cantar
from the probe fip (on probe axis). Mo tolerance required.
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ET3DVE SN:1608 August 30, 2007

Probe ET3DV6

SN:1609

Manufactured: July 21, 2001
Last calibrated: March 23, 2006
Recalibrated: August 30, 2007

Calibrated for DASY Systems

{Mole: non-compsalible with DASY 2 aystam!)
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DASY - Parameters of Probe: ET3DVG6 SN:1609

Sensitivity in Free Space” Diode Compression®
NormX 194 : 10.1%  pVIV/m) DCP X 95 mV/
NormY 178 £ 10.1%  uVivim)® DCPY 95 mV
NormzZ 179+ 100%  pVIVIm)E DCP Z 97 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please ses Page 8.

Boundary Effect

TSL 800 MHz Typical SAR gradlent: 5 % per mm
Sensor Center ko Phantom Surface Distance AT mm 4T mm
SAR,, [*] Without Comrectlon Algorithm 5.3 21
SAR., [W] With Correction Algarithm 0.2 0.2

TSL 1810 MHz Typical SAR gradiant: 10 % per mm
Sensor Center to Phantom Surface Distance AT mm 4T i
SRR [Ya] Without Cormaction Algorithm 136 0.0
SRR, (%] With Comaction Algorithm 0.2 0.0

Sensor Offset

Probe Tip to Sensor Centar 2.7 mm

The reported uncertainty of measurement ia stated aa the atandard unocriainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corrasponds to a coverage probability of approximately 95%.

* The uncerimintios of Mormi, Y, Z do not affect the E'-field uncertainty inside TS {ses Page B)
L Mumerical ingarzaion paramaienr wuncartainty mob recpained
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ET3DVE SN:1609

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX

Error [dB]
b=

qQ G 120 300

Uncertainty of Axial Isotropy Assessment:  0,5% (k=2)
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Dynamic Range f(SAR.a4)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment:  0.6% (k=2)
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Conversion Factor Assessment

f = 900 MHz, WGLS RY (head) f= 1810 MHz, WGLS R22 (head)
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—0— fnalyical  —o— Measurements i i OOl s ki

f[MHz] Validity [MH:]G TSL Permittivity Conductivity Alpha Depth ConvF Uncertainty

450  £50/%100 Head 435:5% 0.87 +5% 037 185 7.25 +13.3% (k=2)
900  +50/%100 Head 415+5% 0.9715% 036 242 B.81 *11.0% (k=2)

1810 +50/+100 Head 40.0+5% 1.405% 052 266 538 +11.0% (k=2)

1950  +50/+ 100 Head 40.0:+5% 1.40+5% 0.60 250 512 +11.0% (k=2)
2450 250/ +100 Head 30.2+45% 1.8025% 060 188 478 *11.8% (k=2)
450  +50/ %100 Body 56.7+5% 09445% 031 180 778 +133% (k=2)
B35  +50/+100 Body 55.2+5% 0.97£5% 035 255 643 +11.0% (k=2)
1800 +50/+100 Body 53.3:5% 152:5% 071 244 474 211.0% (k=2)
2450  +50/ %100 Body 52.7+5% 185+5% 058 237 417 £11.8% (k=2)

© The validity of + 100 MHz anly applies for DASY vi 4 and higher [see Page 2). Tha uncartainty is the R85
of the ConvF uncertainty al calibration frequancy and the uncertainty for the indicated frequancy band.
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Deviation from Isotropy in HSL
Error (4, 8), f =900 MHz

i ——

H-1.00-0.80 @-0.80-0.60 B-0.60-0.40 B-0.40-0.20 B-0.20-0.00

D00.00-0.20 @020-0.40 D040-0.60 B0S0-0.80 BEOLN-1.00

Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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