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Otfoct ET3DV6 - SN:1798

Accreditation Mo, SCS 108

Corncte o: ET3-1798,_Aug06s

Catibration procadursis) 'QA CAL-01.v5 and QA CAL-12.v4

‘Calibration procedure for dosimetric E-field probes
Calibration data; August 25, 2006

Condition of tha calibrated item | |0 Tolerance

This caliration coerificate documants the mopabdity to national standards, which madizo the physical unils of measuremoends [51)
Tha measurements and the unceriainlies with confidencs probability ane ghwen ah the following pages and am pan of tha cerificate

All calibraions have baen conducted in the dosod abomtory tacility: ermimnmaent iemperature (22 + 3)°C and humidity < T0%.

Calibration Equipment used (MATE crilical for calibration)

This caliration cerificale shall nol be reproduced except in full wilhout wiftlen approval of ihe sborsiony

Primany Standards ] ] Cal Date (Calbrated by, Certlicais Mo.) Scheduled Calibration

Powar meder E44158 GB41203674 S-Apr-08 (METAS, No. 251-00557) AprT

Powar senaor E44 124 MY41495277 B-Apr-06 (METAS, No. 251-D055T) Apr-O7

Powar sonsor E44124 MY41458087 S-Apr-08 (METAS, No, 251-00857) Apr7

Refarenca 3 6B Afienuator SN 85054 (3c) 10-Aug-08 (METAS, No. 217-00502) Aug-07

Reference 20 dB Attenualor SN 55086 (200) 4-Apr-08 (METAS, No. 251-00558) Apr07

Refarence 30 dB Atlenuator SN 85129 (300) 10-Aug-06 (METAS, Mo. 217-00503) Aug-07

Raferance Proba ES30VE SN 3013 2-Jan-DB (SPEAG, No, ES3-3013_JanDE) Joan-07

DAE4 SN 654 21-Jun-08 [SPEAG, No, DAE4-654 _JunDE) Jun-07

Secondsry Standands D& Chock Date (in house) Schadulad Chock

RF generator HP 86460 WEIS4UN T00 4-Aug-89 (SPEAG, i housa chack Mov-05) In house chieck: Mov-07

Natwark Analyzer HF 87T53E US3ITIG0585 18-Dct-01 {SPEAG, in house check Nov-0iE) In house check: Nov 06

Name Function Signatum

Caiieatod by: Katja Pokavic Technical Manager. Z. - 5 -ﬁz-

G - J
-
Approved by: Poola Kuster Qualy Managar = 1 g,

Cenificate Mo: ET3-1798_Aug0s
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Glossary:
TSL tissue simulating liquid
NORMx,y,z sansitivity in free space
ConF sensifivity in TSL / NORMx,y,z
DCP diode compression point
Polarization ¢ @ rotation around probe axis
Polarization & 8 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) |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 Technigues”, 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

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). NORMx,y.z are only intermediate values, i.e., the uncertainties of
NORMzx,y z does not effect the E*-field uncertainty inside TSL (see below ConvF).

= NORM(flx, v,z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
lingarization 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 DCPx y.z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no unceriainty 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 > B00 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 to 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
flat phantom exposed by a patch antenna.

= Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.
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ET3DVE SN:1798 August 25, 2006

Probe ET3DV6

SN:1798

Manufactured: August 14, 2003
Last calibrated: April 14, 2005
Recalibrated: August 25, 2006

Calibrated for DASY Systems

(Mote: non-compatible with DASY 2 systeml)
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DASY - Parameters of Probe: ET3DV6 SN:1798

Sensitivity in Free SpEII::EA Diode Compression®
MormX 1.97 £10.1%  pV/(Vim)? DCP X 98 mV
NormY 179 +104%  pVi(Vim)® DCP Y 92 mV
Normz 2.05+104%  pVI(VIm)® DCP Z 95 mV

Sensitivity in Tissue Simulating Ligquid (Conversion Factors)

Please see Page 8.

Boundary Effect
T5L 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center o Phantom Surface Distance 37T mm 4.7 mm
SAR, [*0] Without Comrection Algorithm 7.5 3.9
SAR, [%] With Correction Algorithm 01 0.2
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Canter to Phantom Surface Distance 3.7 mm 4.7 mm
SARy, [%] Without Comection Algorithm 1.8 6.5
SARy, |%] With Correction Algorithm 0.2 0.3
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%.

* The uncortainties of NormdX,Y,Z do not affect the E”-feld uncenpinty inside TSL (see Page B)

B Mumesical ineanzalion parameler; unceriainky not regured
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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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Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM Hi110EXX f=1800 MHz, WG R22
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Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR;.4)

(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 =800 MHz, WGLS RS (head) f= 1810 MHz, WGLS R22 (head)
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—@— fAnalytical —oO— Measurements —@—Analytical —9— Measuramanis

f [MHz] Validity [IIHI]': TSL  Permittivity  Conductivity Alpha Depth ConvF Uncertainty

450 +50/+100 Head 43.5+5% 0.B87+5% 0.35 1.82 7.59 % 13.3% (k=2)
900 + 50/ £ 100 Head 41.5+5% 097+5% 0.54 1.80 6.73 £ 11.0% (k=2})
1810 +£50/+100 Head 400+5% 140£5% 048 278 560 % 11.0% (k=2)
1850 £50/+100 Head 40.0+5% 1.40125% 052 2717 525 +11.0% (k=2)
2450 +50/%100 Head 382+5% 1.80£5% 0% 223 473 £11.8% (k=2)
450 £ 50/ %100 Body 56.7+5% 0.94+5% 0.24 1.85 T.86 =13.3% (k=2)
B35 + 507 £ 100 Body 552:5% 0.897+5% 046  2.02 6.71 £11.0% (k=2)
1900 +50/+ 100 Body 53.3x5% 1.5225% 084 289 4.80 £11.0% (k=2)
2450 £50/+100 Body 52.7+5% 1.95+5% 045  1.82 4,37 +11.8% (k=2)

t The walidity af £ 100 MHz enly ppplles for DASY vi.4 and highar (seo Page 2). Tha uncertainty is tha RSS
of the ComF uncoralnty o1 callbration frequency and the uncertainty for the indicated freguency band,
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Deviation from Isotropy in HSL
Error (4, 8), f =900 MHz

Error [dB]

B-1.00-0.80 @-0.80~0,60 B-0.60-0.40 B-0.40-020 W-0.20-0.00
00.00-020 B020040 DO040-080 B0.60-080 W0.60-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Diethylene Gycol Monobuthy Ether (the basis for liquids above 1 GHz), as many other organic
solvents, is a very effective softener for synthetic materials. These solvents can cause irreparable
damage to certain SPEAG products, except those which are explicitly declared as compliant with
organic solvents.

Compatible Probes:
- ET3DV6

- ET3DVeR

- ES3DVx

- EX3DVx

- ERIDVe6

- H3DVe6

Important Note for ET3DV6 Probes:
The ET3DV6 probes shall not be exposed to solvents longer than necessary for the
measurements and shall be cleaned daily after use with warm water and stored dry.
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