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Glossary:

TSL tissue simulating liguid

NORMx, vz sensitivity in free space

ConvF sensitivity in TSL / NORMzx, y z

GCP diode compression paint

CF crest factor (1duty_cycle) of the RF signal

AB.C modulation dependent linearization parametars

FPolarization g o rotation around probe axis

Paolarization & 4 rofation around an axis that is in the plane normal to probe axis (at measuremeant center),

e, 8 =0isnormal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 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
Technigues”, December 2003

by IEC 622081, "Procedure to measure the Specific Absorption Rate (SAR) far hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

»  NORMy y.z: Assessed for E-field polarization % = @ (F <.900 MHz in TEM-cell; f > 1800 MHz; R22 waveguide).
NORMx.y,z are only intermediate values, i.e., the uncertainties of NORMx.y.z does not effect the E’-field
uncertainty inside TSL (see below ConvF),

o NORM{fx y 2z = NORMx y.z " frequency._respanse (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2 The uncerainty of the frequency response is included
in the stated uncertainty of ConvF.

e DCPx .z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nar media

e Axyz Bauyz Cxyz VRxyz: A B Care numerical linearization parameters assessed based on the data of
power sweep for specific medulation signal. The parameters do not depend on frequency nor media, VR is the
maximum calibration range expressed in RMS voltage across the diode.

o Convk and Boundary Effect Parameters: Assessed in flal phantom using E-field {or Temperature Transfer
Standard far f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for = B0OO MHz. The same setups are used for assessmant 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 2 50 MHz to £ 100
MHz.

e Sphercal isotropy (30 dewviation from isotrapy) in a field of low gradients realized using a flat phantam
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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EX3DV3 S5N:3531

Probe EX3DV3

SN:3531

Manufactured: May 17, 2004
Last calibrated: April 23, 2008
Recalibrated: February 23, 2010

Calibrated for DASY Systems

{Mote: non-compatible with DASY 2 system!)
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EX3DV3 SN:3531 February 23, 2010

DASY - Parameters of Probe: EX3DV3 SN:3531

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z |Unc (k=2)
Norm (uM/(Vim))* 0.74 0.62 086 |+10.1%

DCP (mv)" 81.1 91:8 100.2

Modulation Calibration Parameters

uiD Communication System Name PAR A o c VR UncE
dB dBuV mv (k=2)
10000 cwW 0,00 x 0.00 0.00 1.00] 300 t+1.5%
4 0.00 0.00 1.00] 300
0,00 Q.00 1.00] 300

The reported uncertainty of measurement s 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 uncedaintes of NomX, Y. 2 do not affect the E -field uncertainty insde TSL (see Pages 5-and B
* Mumerncal neanzation parameler uncertanty not required

" Uncertainty is determinsd using the maximum déviatian fiom lingar msponse applying récatangular distributicn ard is expresasd for the square af the Feld value
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EX3DV3 SN:3531 February 23, 2010

DASY - Parameters of Probe: EX3DV3 SN:3531

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]" Parmittivity Conductivity ConvF X ConvFY  ConvF Z Alpha Depth Unc (k=2)
480 + 50/ + 100 435 £ 5% 087 + 5% 11.47 11.47 11.47 000 1.00 +£13.3%
835 + 50/ + 100 41.5+5% 0.90 £ 5% 1013 10.13 10.13 024 090 +11.0%
S00 + 50/ +100 41.5+ 5% 097 + 5% 988 9.66 8.88 028 082 £11.0%
1450 + 50/ £ 100 40.5 £ 5% 1.20 £ 5% g.22 922 g.22 0.29 0892 £11.0%
1640 + 501+ 100 403+ 5% 1,29+ 5% 9.20 9.20 9.20 0.36 G7e £11.0%
1750 + 50 £ 100 40.1 £ 5% 1.37 £ 5% 894 B.84 8.94 0.26 084 £11.0%
1800 + 50/ %100 400 £ 5% 1,40 + 5% 864 864 B.64 0.2z 095 +11.0%
1950 £ 50/ 100 400 £ 5% 1.40 + 5% 8.26 8.26 B.26 0.27 AT £11.0%
2000 + 50/ 4100 400 £ 3% 1.40 £ 5% 8.35 835 835 0.3 076 £11.0%
2300 + 50/ 100 39.5+5% 1.67 £ 5% 799 7.99 7.99 0.20 088 £t 11.0%
2450 + 50/ £ 1008 39.2 +5% 180+ 5% 780 7.60 7.60 013 1.49 £11.0%
2600 + 50/ + 100 39.0:+5% 1.98 % 5% 750 7.90 750 013 1.92 £ 11.0%
3500 +50/+180 ITS 5% 291 °&5% 6.91 6.91 691 0.24 1.4 £131%
4950 + 50/ 100 I3 x5% 4 40 + 5% .37 5337 537 015 1.60 £13.1%
5200 50/ £ 100 36.0 £ 5% 466 +5% 4.89 4.89 4,89 0.30 1.80 £13.1%
5300 + 50/ + 100 358 +5% 476 £ 5% 467 4.67 4.67 0.28 1.90 £13.1%
5500 + 50/ £ 100 356+ 5% 496 + 5% 438 4.39 4.38 0.30 1.90 +£13.1%
5800 +50./+100 355+ 5% 507 £5% 411 4.11 4.11 0.40 190 £13.1%
5800 + 50/ + 100 353+ 5% 527 +£5% 418 4.18 418 0.40 190 £13.1%

" The validity of + 100 MHz only applies for DASY vd.4 and higher (see Page 2). The uncertainty is the RSS of tha ConvF uncamamty af calibration frequensy

amd the uncariamnty lor the ndicaled fraquency band
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EX3DV3 SN:3531 February 23, 2010

DASY - Parameters of Probe: EX3DV3 SN:3531

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MH:]E Parmittivity Conductivity ConvF X ConwFY  ConvF £ Alpha Depth Unc (k=2}
450 £ 350/ 4100 58.7 £ 5% 0.94 £5% 10.96 10.95 10.96 .23 275 £13.3%
835 + 50/ 100 552 £ 5% 0.97 + 5% 10,18 10.18 10,18 B 087 £11.0%
8060 + 507+ 100 550+ 5% 1.05 £ 5% 892 9.92 9.92 0.28 091 £11.0%
1450 +50/ 100 540£5% 1.30 £ 5% 8.58 9.58 9.58 031 0.86 £+11.0%
1640 +50/+ 100 538+ 5% 1.40 + 5% 9,36 9.36 9.36 0.33 0.74 +11.0%
1750 + 50/ %100 53.4 £ 5% 1.49 £ 5% 8.51 8.51 B.51 0.33 0:FF 1000
1800 + 50/ %100 533 t5% 1.82 £ 5% 8.04 a.04 B.04 023 091 £ 11.0%
1850 + 50 /2100 533+ 5% 1.52 + 5% 8.23 8.23 B8.23 015G 1.04 +11.0%
20040 + 50/ £700 533 5% 1.52+5% 8.10 8.10 8.10 0.15 1.37 £11.0%
2300 + 50/ 100 528 5% 1854+ 5% 7.80 7.80 .80 013 171 £11.0%
2450 + 50/ 100 52,7 £ 5% 1.85+ 5% 7.58 758 7.68 0.14 1.24 £11.0%
2600 + 50/ £ 100 525 + 5% 2164 5% 7.40 740 7.440 0.14 1,81 £11.0%
3500 50/ 100 51.3+5% 3.31 £5% 6.45 645 £.45 0.27 187 £131%
4950 50/ 100 494 + 5% 501 £ 5% 411 411 4.11 0.45 190 £13.1%
5200 £50/+£100 490 £ 5% 5301 5% 4.04 4.04 4.04 0.45 1.90 £131%
5300 + 50/ 100 485+ 5% 542 1 5% 3.79 379 378 0.50 1.90 £13.1%
5500 +50 /%100 48.6 £ 5% 5654 5% 3.57 357 357 0.50 180 £13.1%
5600 +50/+ 100 48.5 £ 5% 577 5% 3.32 332 3.32 0.55 180 £13.1%
5800 + 50/ 100 48.2 £ 5% 600+ 5% 3.48 3.48 3.48 0.55 180 £131%

Tne valicity of £ 100 MHz only apphes for DASY w4 4 and nigher (see Page ) The uncerairty & the RSS of the ConvF uncertainly al calibration fraquenoy

and lhe uncertamty for the indicated frequancy band
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EX3DV3 SN:3531 February 23, 2010

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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EX3DV3 SN:3531 February 23, 2010

Receiving Pattern (¢), 3 = 0°

f=600 MHz, TEM ifi110EXX f=1800 MHz, WG R22
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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EX3DV3 SN:3531 February 23, 2010

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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EX3DV3 SN:3531

February 23, 2010

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) f=1750 MHz, WGLS R22 (head)
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Deviation from Isotropy in HSL
Error (¢, 8), f= 900 MHz

Error [dB]
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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EX3DV3 SN:3531

Other Probe Parameters

February 23, 2010

Sensor Arrangement Triangular
Connector Angle (*) Mot applicable
Mechanical Surface Delection Maode anabled
Optical Surface Detection Mode disabled
Frobe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tio Diameter 2.5 mm
Frobe Tip to Sensor X Calibration Point 1 mm
Prabe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor £ Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
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