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IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Diethylene Giycol Monobuthy Ether (the hasis for liquids above | GHz), as many other arganic
solvents, is o very effective softener for synthetic matenials. These solvents can cause imeparable
damage to certain SPEAG products, except those which are explicitly declared as compliant with
arganic solvents,

Compatible Probes:
- ET3DV6

- ET3DV6R

- E53DVx

- EX3DVx

- ER3DVa

- H3Dv6

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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Calibration Laboratory of o

Schmid & Partner S
Engineering AG

Eeughoussirasse 43, B004 Zurich, Switzeriand %ﬂn rh}-.

Anoradited iy the Swiss Federal Oifice of Mefroloory and AcormdRation
The Swiss Accreditation Service is one of the signatories to the EA
Muliilatersl Agresmenl for the recognition of calibrotion cerificates

This calbraton canmlicss domurmaents P Fecesbiity bo retonal standands, which realize the physical units of moasurements (51}
The maasurements and e unceriainins with corfidence probakélly are given an the folowing pages and are part of the corsficaln.

Al calbrafiors have been conducied in the closed aboraiony fadlBy: sndmomment emperaiure (22 + 35°C and humidty < 709,

Calbralion Equipmend uiad (METE cfilical for calbration)

Primary Standards o# Cal Date (Cabbrated by, Cerlifcate ho | Scheowied Calkration
Pervent mater E44106 GEB41283874 S-May-08 (METAS, No. 25100455 May-05
Porear sansor 44124 MY 43485277 Fay-08 (METAS, Mo, 281-004556) Py -06
Powar sansor E44124 Mrea140a0a7 FMay-05 (METAS, Ho. 251-00465) Py 0
Raiorence 1 dB AHenualor 5N 55084 (3z] 11-A1ig-05 (METASR, Mo 259-004008) Aug-is
Redamnce 20 dB Allenuaior Sh: SB0BE (200} 3-May-05 (METAS, Mo, 251-0D04ET) Pl
Ratarancs 30 dB Allenualor Sh: 55128 (xa) 11=8ug-08 (METAS, Mo, 351-005030) AL
Fedorenca Proba ESI0VT SH 33 2-Jarr0b [(SPEAG, No. ES3-3013_JanDi) Jdan-07
DRE4 EM: 654 2-Feb-08 (SPEAG, Mo, DAEL-B84 Febls) Fab-07
Secondary Standands ne Check Dals (in houss) Scheculed Check
HF genomtocr HP B5280 UEISZUI oD A-Aug-B8 [SPEAG. in house check Wow-08) In houss chack; Moy-0T
Webwork Aralyzer HP 8753E LIEETII05RG TE-0e-0 (SPEAG, in foume check Mav-05) In houss chack: Moy 08
P Furchion
i s —
Appraved by.

This slibralion cerificabe shall rof be reprodoced eecent in full wilhcd wiitien appresal of the lsbamsiory.
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Schmid & Partner ¢ Service sulsse désaionmage

Enginearing AG Servizio svizere di tarsturs
Zaughnusstrases 43, B004 Zurich, Switzerland S  swiss Calibenion Servics
Accrecitad By iha Swiss Faderal Dfice of Metroiogy and Accreditation Accreditation No.; SCS 108
Tha Gwiss Accradiintlon Servics is ors of the signstories to the EA
Multilateral Agresmant hor the resognllon of calibirslch carifcales
Glossary:
TSL tissue simulating liquid
NORMx.y.2 sansitivity in frae spaca
ConF sansitivity in TSL / NORMx,y,z
DCP diode compression point
Polarization ¢ i rotation around probe axis
Polarization 5 3 rotation around an axis that is in the plane normal to probe axis (at

measuremeant center), Le., 5 =0 iz normal o proba 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 Wiraless
Communications Devices: Measurement Techniques®, Dacembar 2003

b} CEMELEC EN 50361, "Basic standard for the measurament of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applled and Interpretation of Parameters:
» NORMx y z: Assessed for E-field polarization & = 0 (f = 800 MHz in TEM-cell; f > 1800 MHz:
RZ2 waveguide). NORMzx. v,z are only intermadiate values, |.a,, the uncertainties of
NORMx,y.z does not effect the E*-fisld uncertainty inside TSL (see below ConvF).

= NORM(flx,y.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This
linearization is implementad in DASY4 software versions later than 4.2, The uncertainty of
the frequency response is included in the stated uncerainty of ConwF.

« DCPx y.z: DCP are numerical [inearization 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: Assassead in flat phantom using E-field (or
Temparature Transfer Standard for f < 800 MHz) and inside waveguide using analytical fiald
distributions based on power measurements for f > B0D MHz. The same setups are used for
assassmant of the parameters applied for boundary compensation (alpha, depth) of which
typical unceriainty values are given. These parameters are usad in DASYY software o
improve probe accuracy close to the boundary. The sensitivity in TSL comresponds to
NORMzx,y,z * ConvF whereby the uncertainty cormesponds to that given for ConvF, A
frequency depandent ConwvF is used in DASY version 4.4 and higher which allows
extending the validity from £ 50 MHz to £ 100 MHz,

= Spherical isolropy (3D deviation from Isofropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

= Sensor Offser: The sensor offset coresponds fo the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required,
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ET3IDVE SN:1551 March 23, 2006

Probe ET3DV6

SN:1551

Manufactured: October 16, 2000
Last calibrated: March 24, 2005
Recalibrated: March 23, 2006

Calibrated for DASY Systems

[Mobe: non-oompaltibie with DASY2 systeml)
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ET3DVE SN:1551 March 23, 2006

DASY - Parameters of Probe: ET3DV6 SN:1551

Sensitivity in Free E‘:pace"" Diode G:::rru::nasi:s-i::uruEI
MormX 1.55 £ 10.1%  pVAVIm)? DCP X 93 mvy
NormY 1.57 s 101%  pViVim)® DCP Y 93 m\
NormZ 146 £ 10.0%  pViVIim)® DCP Z 83 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plmase ses Page 8.
Boundary Effect
TSL SO0 MHz Typical SAR gradiant: 5 % par mm
Sansor Canter to Phantom Surface Distanca 3T mm 4.7 mm
SAR, %] Withoul Correction Algarithm 7.7 4.0
SARy, [%] With Comaction Algosihm 0.1 0.2
TSL 1810 MHz Typical SAR gradient: 10 % par mm
Sensor Cenfar o Phantom Surface Distance A7 mm 4.7 mm
SAR,, [%] Wilhoul Cormection Algorithm 6.8 ay
SARL, [4] With Correction Algarithm 0z 0z
Sensor Offset
Frobe Tip o Sensor Canter 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%.

* Tha uncertanties of Mo, ¥ 2 do not affect e E'4eld uncarainty insids TEL (sae Paga &),
P Mumarical innarzaion parametsr urcarainty nol required.
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ET3DVE SM:1551 March 23, 2006

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavegulde: R22)
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Uncertainty of Freguency Response of E-flakd: £ 6.3% [k=2)
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ET3DVE SM:1551 March 23, 2006

Receiving Pattern ($), 3 =0°

=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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ET3DVE SN:1551 March 23, 2008

{

Dynamic Range f(SAR,,,.4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessmeant: * 0.6% (k=2)
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ET3DVE SN:1551 March 23, 2006

Conversion Factor Assessment

f = 300 MHz, WGLS RY (head) = 1610 MHz, WGLS R22 (head)
A5 . : i :

300

== Analytical —o— Maasuremenis

T[WMHz] Vadidity [MHz]®  TSL  Permiifivily Conductivity Alpha Depth  ConvF Uncertainty

b i) + 50/ + 100 Head 415:+5% 0.597 +5% .55 180 .88 = 11.0% (k=)
1810 +50/ % %00 Head 400+5% 1,404 5% AT 283 526 +11.0% (k=2)
1950 +5D/z 100 Head 400+5% 1.40+ 5% 050 257 502 +11.0% (k=2)
836 25072100 Body G5.2+E8% 0.897 1 5% 043 214 641 £ 11.0% (k=2)
1900 2507100 Body 53.3x5% 1.52:15% 0.55 247 4.52 £ 11,0% (k=2)

# The validity of 4 190 MHz ony spalies for DASY wi.4 and higher (see Page 2). The uncertainty is the RSS
of tha ConvF umoertairty at calibration fraquancy and the uncartainty for the indicatad Fraguancy bard.
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ET3DVE SN:1551 March 23, 2006

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

Errar [dB]
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Uncertainty of Spherical lsotropy Assessment: T 2.6% (k=2)
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