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Probe Calibration
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Glossary:

T3L tissue simulating liguid
NORMx,y.2 sensitivity in free space

ConF sansitivity in TSL f NORMx,y 2
DCP diode comprassion point

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

measurameant center), i.e., 8 =0 iz normal to proba axis

Calibration is Performed According to the Following Standards:

a)

b)

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

CENELEC 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

Meathods Applied and Interpretation of Parameters:

NORMzx,y.z: Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx, v,z are only intermediate values, i.e., the uncertaintias of
NORMzx.y,z does not affect the E*-flald uncertainty inside TSL (see below ConvF).

NORM(Tx ¥z = NORMx .z * frequency_response (see Frequency Responsa Chart). This
linearization is implamaented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

DCPx,y.z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not dapand on frequancy nor media.

ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or
Temparature 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 uncerainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMy,y.z * ConvF wheraby the uncertainty correaponds 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 comesponds to the offset of virlual measurement center
from the probe tip (on probe axis). No tolerance required.
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ES3DV3 SN:3080 May 26, 2005

Probe ES3DV3

SN:3080

Manufactured: March 14, 2005
Calibrated: May 26, 2005

Calibrated for DASY Systems

|Mode: non-compalible with DASY2 systam|)
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DASY - Parameters of Probe: ES3DV3 SN:3080

Sensitivity in Free Space” Diode Compression®
Morm 125 £+ 101%  pVifvim)y DCP X 87 mv
MormY 1.14 £ 10.1% uVIVIm) DCPY a7 mv
NarmZ 145 £ 101%  pVIVIm) DcPz 87 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect
TBL 900 MHz Typical SAR gradient: 5 % per mm
Sengor Cenler lo Phantom Swrface Distance 3.0 mm 4.0 mm
SARL, (%) Without Cormechon Algarithm B.6 24
SAR., [%] With Correction Algonthm 0.0 0.0
TSL 1B10 MHz Typical SAR gradient: 10 % par mm
Sensor Cenler o Phaniom Surface Distanca 3.0 mm 4.0 mm
BARL [%) Without Correction Algorithm 84g 44
SAR L [H) With Cormection Akgorithm 0.1 0.4
Sensor Offset
Probe Tip o Sensor Canter 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
corresponds to a coverage probability of approximately 85%.

* The uncertningies of Rormid,¥,.Z 0o nod afect this EX-fakd uncarainly inside TSL [see Page 8).
¥ Mumerical Imeanzation parameter; undamanty nod sequired
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Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguida: R22)
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Uneertainty of Frequency Response of E-field: £ 6.3% (k=)
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Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM [fi110EXX f=1800 MHz, WG R22
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Uncertainty of Axial lsotropy Assessment: £ 0.5% [k=2)
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Dynamic Range f(SAR,..4)
(Waveguide R22, f = 1800 MHz)

[
|
n
|
|
|
s!
|
|
|
I

[1RF i
1
i
i
i

1 1== EE :::==: =:====EEE

| 3 .I :1 I | ] i : i ] ::I..

1-E"'E F_F '::::=___ -.I_ ........ tj;;l

— I _-==-=ii:=== |E===:i"___===:ri:= e T

S e

OO 10 0 = | N1

TS E|:“==i:======§§==EEE§iE_= Fr oz 2smmeee 0 e s e aea

IS R i = S a B
i VE4S "'iiE===EEEEEEEE§E _=!E=_=E—'_—E_="'E=

— T T i i i

1,642 |!-!!_. : _-!!!!!!-!!!ll!ll

====:ii===:ii_= :===:ii===:::ii--'-ii___-"'ii

. ii"ﬁii i (S Eaii e

o W Ul LTI | 1T 1T

___-“:i=_ =oooii e h Eii T EEEEE?UI

T | fit HH I

1E+D | I LT A .f

0 100

0.001 0.01 0.1
SAR [mWiom']

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 R2ZZ (head)
- ——— 300 7

—&—Analylical =0 Magsuremenis == Analylical —0— Measuamenis

f [MHz] Validity [MHz]®  T8L Permittivity Conductivity _Alpha Depth __ComvF Uncertainty

800 = 50/2100 Head 415+5% 087+5% 1.09  1.04 575 £11,0% (k=2)
1810 £50/£100 Hesd 400+5% 9.40:25% 33 213 482 £ 11.0% (k=2)
1950 +50/+400 Head 40.0+5% 140 5% 035 208 486 & 11.0% (k=2}
2450 5074100 Head 302:5% 1.80:5% 088 144 445 +11.8% (kv2)
B35 x50/ = 160 Body BEZ:xS5%W 0.87:5% 050 143 582 +11.0% (k=2)
1760 250/ %100 Body 534+5% 149:E6% 028 295 4.50 £ 11.0% (k=2)
1900 +50/+100 Body 533+56% 1.52:5% 028 319 447 £11.0% (k=2)
2450  +50/+100 Body 527+5% 1.95:5% 1.72 0.8 421 & 11.8% (k=2)

© The validity of £ 100 MHz anly appliss for DASY vi.4 and higher (see Pags 2). Tha uncartaisty s thes RES
of i Conef umcertuinty ot cafbration froquancy Bnd fha sheeralngy for the indicated fraguoncy band.
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Deviation from Isotropy in HSL
Error (§, 3), f = 900 MHz

WA 00080 B-0E-060 080040 B-040-0.20 B-0.50-0.00
|00,00-0:20 E0.20-040 O040-0E0 BOA-OAD BOB0-100

Uncertalnty of Spherical lsotropy Assesamant: + 2.6% (k=2)
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