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|MMTIQH CERTIFICATE
Objoct ET3DVE - SN:16807
Calibration procedure(s) QA CAL-01.v5 and QA CAL-12.v4

Calibration procedure for dosimetric E-field probes

Calibration date February 21, 2007

Condition of the calbrated tem | N TolBranca

Thiz calbration cerificate documants the traceabidity to nalional standards, which ralize Ihe physical unils of measurema s (S1)
Tha measemmants and the uncerainbes with confidence probabilty ane given on the following pages and are part of the cortificas,

Al calibentions have beon conducied in the clesed labonabory facilty: environmaent ismperstune (22 = 3)°C and humidity < T0%.

Calibration Equipmant used (MATE critical for calibration)

Primary Standams D& Cal Dalp [Costated by, Cartificate Mo.) Schedulod Calibration
Powar mater E44188 GE412638T4 S-Apr-D6 [METAS, No. 251-D0557) Apr-0F
Powar sensor 44128, MY 41485277 5-Ape-06 (METAS, Mo. 251-D0S5T) Apr0T
Powar sensor E44124 MY4 1408087 S-Ape-D6 (METAS, No. 251-D0S5T) AprOT
Raference 3 dB Alonusior SM: 55054 (3c) 10-Aug-06 (METAS, No. 217-00582) Aug-07
Refersnos 20 dB Altonubior SM: 55086 (20b) A-fpe-08 (METAS, Mo, 251-00558) Apr-07
Ralarence 30 dB Attonuator SM: 55120 (30b) 10-Aug-06 (METAS, No, 217-00563) Aug-07
Raefersncs Probe ES30V2 Sk 3013 d-Jan-07 (SPEAG, No. ES3-3013_JandT) Jan-08
DAE4 Sk G54 21-Jun-06 (SPEAG, No. DAE4-654_JunD&) Jun-0T
Secondary Standards 0 # Check Dabe {in housa)
AF genarmior HP 88480 US3642U01 100 d-Aug-a8 [SPEAG, in house check Nov-05)
Mabwork Analyzar HP BT53E US3ITI00585 18-0ct-01 (SPEAG, In howse check Oct-06)

N Fumction
Calitirated by Kalja Pokovic Tachnics! Menages

Thits calibeation corlificats shall not b reproduced axcapd in full without witien approval of the labaratory
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Glossary:
TSL tissue simulating liquid
NORMx.y.z sensitivity in free space
ConF sensifivity in TSL / NORMzx,y,z
pce diode compression point
Polarization ¢ ¢ rotation around probe axis
Polarization 5 5 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 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) CEMELEC 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 & = 0 (f < 900 MHz in TEM-cell; f = 1800 MHz:
R22 waveguide). NORMzx,y,z are only intermediate values, i.e., the uncertainties of
NORMYx,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.

s DCPxy,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). 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 < 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 fo 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 version 4.4 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
fiat phantom exposed by a patch antenna.

+« Sensor Offsel: The sensor offset corresponds to the offset of virtlual measurement center
from the probe tip (on probe axis). No tolerance required.
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ET3DVE SN:1607 February 21, 2007

Probe ET3DV6

SN:1607

Manufactured: July 27, 2001

Last calibrated: August 30, 2005
Modified: February 18, 2007
Recalibrated: February 21, 2007

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 systeml)
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DASY - Parameters of Probe: ET3DV6 SN:1607

Sensitivity in Free Space” Diode Compression®
MormX 1,69 = 10.4%  pViIVim)® DCP X a1 mv
NormY 172 £101%  pVAVImM) DCP Y 83 mv
NormZ 1.81 £101%  pVIVImY? DCPZ 88 m\V

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center o Phantom Surface Distance 37 mm 4.7 mm
SAR,, [%] Without Correction Algodihm 8.8 4.4
SAR:, [%] With Correction Algarithm 0.0 0.1
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3T mm 4.7 mm
SAR,, [%] Without Corraction Algorithm 14.5 a8
SAR,, [%] With Correction Algorithm 0.2 0z
Sensor Offset
Probe Tip to Sensor Center 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%.

A Tha uncartainges of NormX,¥.Z do not affect tha E°-Sold uncertainly inside TSL (ses Page B).
® Numerical inearization paramater; uncertainty nol requimed
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Fragquency response [normalized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR;caq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

=900 MHz, WGLS R9 (head) f=1810 MHz, WGLS R22 (head)
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—0— Analytical —&— Measuremenis —0—Analytical ~—o— Measurements
1 [MHz] Validity [MHz]°® TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty
450 + 50 /%100 Head 43.525% O08725% 037 1.87 7.02 +13.3% (k=2)
800 + 50/ +100 Head #1.5z25% 08715% 031 281 6.38 = 11.0% (k=2)
1810 + 50/ %100 Head 40.025% 1.40:5% 050 279 527 +11.0% (k=2)
1950 +50/+100 Head 40.0+5% 1.40:5% 0,53 269 4,89 = 11.0% (k=2)
2450 +£50/+100 Head 39.2+5% 1.80%5% 066 199 469 = 11.8% (k=2)
450 + 50/ + 100 Body 567+5% 094:5% 032 197 762 +13.3% (k=2)
B35 + 50/ +100 Body 552+5% 087x5% 02e 289 658 +11.0% (k=2}
1900 +50/+ 100 Body 533:5% 1.52x5% oo 238 4681 +11.0% (k=2)
2450 +50/%100 Body 527+5% 1.95+5% 057 244 413 +11.8% (k=2)

£ The validity of £ 100 MHz anly applies for DASY vé.4 and higher [soe Page 2). The uncertainty is the RSS
of the ConvF uncoriainty ot calibration frequency and the uncertainty for the indicated froquency band.
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Deviation from Isotropy in HSL
Error (4, 3), f =900 MHz

Error [dB]

B-1.00-0.60 B-0.60--0.60 B-0.60-040 B-0.40-0.20 B-0.20-0.00
00.00-030 B0.20-040 0O040-050 O060-080 NOEN-1.00

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