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Glossary:

TSL

tissue simulating liquid

NORMzx.y.z sensitivity in free space

ConF
DCP

sansitivity in TSL / NORMx,y.z
diode compression point

Polarization g i rotation around probe axis
Polarization 5 4 rotation around an axis that s in the plana normal to probe axks (at

measurament center), L.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b}

IEEE Std 1528-2003, "IEEE Recommanded Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Technigues”, December 2003

CENELEC EN 50361, “Basic standard for the measurement of Spacific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMy, .z Assessad 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
MNORMx.y.z does not effect the E’-field uncertainty inside TSL (see balow ComeF).

NORM(fx.y.z = NORMx, y.z * frequency_response (see Frequency Responsa 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 CanvF.

DCPx, v,z DCP are numerical linearization parameters assessed basad on the data of
power sweap (no uncerainty required), DCP does not depend on frequency nor media.

ConvF and Boundary Effect Parameters: Assassed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distnibutions based on powar measureameants 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. Thesa paramatars are used in DASY4 software fo
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.

Spharical isotropy (3D dewation from isotropy): in a field of low gradients realized using a
fiat phantom exposed by a patch antenna.

Sensor Offset: The sensor offset cormresponds to the offset of vitual measurement center
from the proba tip (on probe axis). No tolerance required.
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Probe ES3DV3

SN:3085

Manufactured: April 12, 2005
Last calibrated: May 26, 2005
Recalibrated: November 22, 2005

Calibrated for DASY Systems
[Mote: non-compatible with DASY2 gystem!)
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ES2DV3 SN:3085 Movember 22, 2005

DASY - Parameters of Probe: ES3DV3 SN:3085

Sensitivity in Free Space”

Diode Compression”
NarmX 122 £109%  pvViVim)? DCP X 95 my
Norm'Y 125 £109%  pVVIm)® DCP Y 85 mV
NormZ 133 s 100%  pViVIim)? DCP Z 95 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)
Pleass sea Page B.

Boundary Effect
TSL 900 MH= Typical SAR gradient: 5 % per mm

Sensor Cenler 1o Phantom Suriece Distance 30 mm 4.0 mm

SAR L, [%] Withaut Correction Algasithm

56 25
SAR, [T ‘With Correction Algorithm 0.5 0.
TEL 1810 MHz Typlcal SAR gradient: 10 % per mm
Sensor Center o Phanlom Surface Distance 3.0 mm 4.0 mm
SAR,, [%] Withoul Correction Algorithm T8 48
AR, %] With Correction Algorithm 0.0 0.0
Sensor Offset
Probe Tip bo Sensor Caentar 2.0 mm

The reported uncertainty of measuremeant is stated as the standard uncertainty of

measurement multiplied by the coverage factor k=2, which for a normal distribution
comesponds to a coverage probabliity of approximately 95%.

* T uncaraintes of Mom, ¥ 2 do not a¥ect the E%feld uncerainty inside TSL {see Paga 8).
? Myrrmrcal Ineanzston parmmeien unoedainty not eouined.
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ES3DV3 SN:3085 November 22, 2005

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

=
-an

Freguency response (normalized)
o

1] 500 1000 1500 2000 2500 000
¥ [MHz]
—a—TEM —o—R2?

Uncertainty of Frequancy Response of E-field: £ 8.3% [k=2)
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ES3DV3 SN:3085 November 22, 2005

Receiving Pattern (¢), 9 = 0°

f= 600 MHz, TEM [fi110EXX f= 1800 MHz, WG R22

=il =l —le—=F —=0—Tol

1.0
ok =< L 1 1 LB I L34 1 1.8 1.4
(1 T R T | - =30 BHzZ
. 04 = - - S N N N W T S S R B . - - - B— 100 MHz
oz ——+++ 111 I 1 N N A N N 1 B0 Mz
5 [0 ESRASSIEL Rt R nan st AR RRNRIt RNt o simi:
e i 1 S ) | O O | | Y | . —dr— 2500 MHz
1 T N 6 O 6 I I
=1.0 1 I 1 11
i & 120 180 240 b 50
4[]
Uncertainty of Axlal lsotropy Assessment: £ 0,.5% (k=2
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ES3DV3 SN:3085 November 22, 2005

Dynamic Range f(SAR}..4)
(Waveguide R22, f = 1800 MHz)

] W11 1 1 | ‘ |
b8 L | ii 111 I | : |
Eu ! "": J... :I : | 1 1
Bas [/ _%b” RN s St
— ¢+ : | | | %;. | I
0.8 1 l | :
i i g i AR
0.001 o.or a1 1 b 1
EAR [mWiem®]

Uneartainty of Linearily Assessmant: & 0LE% (k=2)
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ES3DV3 5M:3085 MNovember 22, 2005

Conversion Factor Assessment

f= 000 MHz, WGLS RO (head) 1= 1810 MHz, WGLS R2Z (head)

300 4 T

x[mm]

=@ Aralylical ——C— Maasuremenis

f (MHz) Validity [MHz]" TEL Parmittivity Conductivity Alpha Depth  ConvF Uncartainty

ano £ 607+ 100 Head A1.5zx5% 0.57x5% 036 148 573 £ 11.0% (k=2)
1810 £ 507100 Hesd 400:5% 1.40+5% o2E 22 4.81 £ 11.0% (k=2)
1850 = 50/7x 100 Head 40025% 1.40%56% 028 268 488 *11.0% (k=)
2450 £ 5071 10D Head 30.2:5% 1.8015% 048 155 418 £11.8% (k=2)
835 +50/2100 Body GHE2+5% 087 xE% 048 140 581 £11.0% (k=2)
1900 £+ 5D/ £100 Body 533x5% 1.5215% 0.2 248 444 £ 11.0% (k=2)
2450 =50/ +100 Body 527+5% 1.8525% 0.50 1.26 418 2 11.8% (k=2)

F The walldiy of £ 100 MHz cnly spplies for MEY wid and higher {see Page ), Tha uncersiny |s ihe RES
ol thse CanwF uncanainty af calibration Faguency and the urcertairty for the indicated frequency Bend.
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ES3DV3 SN:3085 Movember 22, 2005

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

N1 20000 B.0.80-0.60 B-080-040 B.045-0.20 W.0.30-0.00
BO00-020 020040 DOA0060 DOA0-080 WO.09-1.00

Uncertainty of Spharical Isotropy Assessment: & 3.6% (k=2)
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