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Glossary:

TSL tissue simulating liquid

MORMx.y.2 sensitivity In free space

CoanvF sensitivity in TSL / NORMzx y.z

DCF diode compression point

CF crest factor (1/duty_cycle) of the RF signal

AB.C modulation dependent linearization parameters

Polarization ¢ i ratation around prabe axis

Polarization & & rotation around an axis that is inthe plane nermal to probe axis (al measurement center),

e, 8 =0is narmal to prabe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003. "IEEE Recommendad Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremant
Techniques”, December 2003

b) 1EC 622089-1. "Procedure to measure the Specific Absorption Rate (SAR) for 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:
s NORMx, y.2: Assessed for E-field polarization 8 = 0 {f £ 800 MHz in TEM-call: f = 1800 MHz: R22 waveguide).
NORM:.y.z are anly intermediate values, i.e., the uncertainties of NORMx v z does not effect the Efield
uncertainty inside TSL (see below ConvF)

e NORMfx y.z = NORMx v,z " frequency_response (see Frequency Response Chart). This lineanization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncerainty of ConvF,

e DCPx y .z DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor meadia,

+  Awyz Bxyz Cxyz VRxyz A B Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS vollage across the dicde.

«  ConvE and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for f < B00 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 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 NORM:x.y.z * ConvF whereby the uncerainly corresponds 1o that given for ConvF. A frequency dependent
ConvFis used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz

= Spherical isotropy (30 deviation from fsotropy): in a field of low gradients realized using a flal phantom
exposed by a patch antenna,

« Sensor Offset The sensor offset corresponds to the offset of vitual measuremant center from the prabe tip
lcn probe axis). No tolerance reqguired,
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EX3DV4 SN:3749

Probe EX3DV4

SN:3749

Manufactured: March 26, 2010
Calibrated: December 13, 2010

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASYZ system!}
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EX3DV4 SN:3749 December 13, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3749

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sensor Z |Unc (k=2)
Norm (uvi(Vim)*)® 0.47 0.48 043 |z101%
OCP (mvy? 102.0 101.9 104.3

Modulation Calibration Parameters

§]1s] Communication System Name PAR A 2] c VR Unc*

dB dBuV mv (k=2)

10000 cw Q.00 e 0.00 G0 1.00] 114.0 £21%
¥ C.Cca 0.00 1.00] 106.3
£ 3,00 G.00 1.00 1043

10091 UMTS-FDD (WCDMA) 3.40 X 4049 B Gd 19.689| 2378 153 %
& 417 58,25 19658 2170
2 3.08 58.44 1937 217.7

10039 COMAZ000 (1xRTT, RC1) 530 X 618 7052 21.52| 247.4 1.7 %
g 621 758 2139 2263
Z §.02 59.97 2111 2248

100649 IEEE B0Z 112 WiF1 5 GHz 12:20 s 1582 8p.92 3208 2466 +37 %
(OFDM, 54 Mbps) ¥ 1550 8280 3301 2322
Z 1524 79.24 J0.83 2195

10077 IEEE 802.11g WiFi 2.4 GHz 1312 X 14 25 78.04 3112 1424 +26%
|D335/0F0M. 54 Mbps) Y 15.72 8235 33.85] 1931
Z 13.79 7680 30.03] 1273

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 uncertambes of MormX, Y. Z do not affect the E-fiald urcerainty inside TS0 {sme Pages 5 2nd &)
® Mumarical linearization parameter uhcartainly not required

® Uneertainty i detarmined using the maximum deviaban from linear response appiying recatangular gisinbution and s expressed for the square of the feld valye
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EX3DV4 SN:3749 December 13, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3749

Calibration Parameter Determined in Head Tissue Simulating Media

i [MHz] Validity [MHz]" Permittivity Conductivity ConvF X ConvFY ConvE Z Alpha Dapth Unc (k=2)
450 +507+100 435 +5% 087 £5% 811 an 8.1 012 1.00 +£13.3%
835 + 507 +£100 41.5 £ 5% 0.90 £ 5% 8.82 8.2 8.82 0.75 065 +11.0%
a0 +507+£100 41.5 + 5% 097 £5% 8.66 8.66 8 66 0.75 0.62 +11.0%
1450 £ 50/ +£100 40.5 £ 5% 120 £ 5% 812 8.12 812 0.63 D68 +11.0%
1750 507+ 100 40.1 £ 5% 1.37 £ 5% 7:569 7.589 7.59 072 062 £11.0%
1500 £ 501+ 100 40.0 + 5% 140+ 5% 7.36 7.36 736 0.66 0.62 +11.0%
1850 +£ 50/ £100 40.0 £5% 140 £ 5% bt T P11 0.59 066 +11.0%
2000 + 50/ +£100 40.0 + 5% 1:40 £ 5% Vi2d T.27 27 0.75 0.58 +11.0%
2300 + 50/ 100 39.5+ 5% 167 +5% 7. 7.0 701 Q.56 Q67 £11.0%
2450 + 80/ 100 392 4£5% 1.80 £ 5% 5.69 669 5.69 Q.47 0.76 £11.0%
2600 £ 50/ 100 39.0 £ 5% 1.96 £ 5% 8.59 6.59 §.59 LIBCY 098 £11.0%
3500 £ 50/ %100 3T8+0% 2.91+5% 6.21 6.21 621 0.30 130 £13.1%
4950 50/ £ 100 363 5% 4:40 £ 5% 473 473 4.73 0.40 1.90 £131%
5200 =30/ %100 36.0£ 5% 486+ 5% 4.535 4.55 4. 55 0.40 1.80 +£13.1%
5300 £50./)+100 35891 5% 476 £ 5% 4.21 4.21 4.21 0.45 1.90 £13.1%
5500 + 50/ 100 356 5% 496 + 5% 3.99 3.99 3.99 045 1.80 £ 13.1%
2600 + 50 /%100 355+ 5% 5.07 £ 5% 3.66 3.66 3.66 0.50 1.80 £13.1%
2800 50/ 100 3I53+5% 5.27 £ 5% 387 3.97 3.97 0.50 1.90 £13.1%

“ The validity of + 100 MHz oy applies for DASY w4 4 and higher (see Page 2). The unceranty s [he RSS of tha ConvF unoartzinty 8t calibration fraquenay

and ne uncertainty lar the indicated frequency band



EX3DV4 5N:3749 December 13, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3749

Calibration Parameter Determined in Body Tissue Simulating Media

¥ [MHz] Validity [MHz]®  Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha  Depth Une {(k=2)
450 =50 /100 S6.7 6% 0.94 £ 5% 0.68 %.68 9.68 003 1.00 +13.3%
835 + 50/ %100 5562 +5% 0.97 £ 5% a.79 8.79 879 064 0.73 £ 11.0%
00 + 50/ £ 100 S50£5% 1.05 £ 5% 869 8.69 869 0.66 0.64 +11.0%
1450 + 50 /4100 540 5% 1.30 £ 5% 803 8.03 8.03 0.9g 0.56° £ 11.0%
1750 + B0 /4100 534 £ 5% 1458 = 5% 751 751 .51 0.57 0.76 +11.0%
1800 = 50/ + 100 53.3+5% 152 +£8% 7aa 7.33 7.33 0a1 0.70 £11.0%
1950 2 50 1+ 100 53.3 £ 5% 1.52 5% 7.55 7.55 .58 0.52 077 £11.0%
2000 + 50 /4 100 553+ 5% 152 £5% 733 ¥.33 T3 0.39 0.86 «11.0%
2300 + 501+ 100 52.8 + 8% 1.85 £ 5% 716 716 716 0.37 090 £11.0%
2450 +50/+ 100 52.7+ 5% 1.5 + 5% .90 .90 .90 0.32 085 £ 11.0%
2600 +50/+100 52.5+ 5% 2168 £5% 5.82 6.82 G.82 0.29 1.01 £11.0%
3500 £ 50/+100 51.31 5% I3 5% 5.78 578 578 035 140 £13.1%
4950 5N 08 484 + 5% 501 £ 5% 4.33 4.33 4.33 0.50 185 £13.1%
2200 50 /+100 490+ 5% 530 £ 5% 4.07 4.07 407 0.55 1.95 £13.1%
5300 =50/ 100 469 £ 5% 542 £+ 5% 3.88 J.B8 3.88 0.55 1,85 £ 13.1%
5500 + 50/ % 100 4B8.6 1+ 5% 5.65 £ 5% 3,53 3.53 3.53 0.60 185 £13.1%
5600 £ 50/ £ 100 485+ 5% 577 £5% 3.36 3.36 3.36 0.65 1895 £13.1%
5800 £ 50/ £ 100 482 + 5% 6.00 £ 5% 3.65 365 3.65 0.60 1.85 £131%

= Thie vaidily of + 100 MHz only applies for DASY w4 4 and higher (see Paga 2}, The uncartainty is the RS3 of the ConvF uncertainty at calibration frequenoy

dnd the uncedainty for the indicated frequaency band
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EX3DV4 SN:3749 December 13, 2010

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavequide: R22)
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Uncertainty of Frequency Response of E-field; £ 6.3% (k=2)
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EX3DV4 SN:3749 December 13, 2010

Receiving Pattern (¢), 9 =0°

f=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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EX3DV4 SN:3749 December 13, 2010

Dynamic Range f(SAR; ..q)
(TEM cell, f =900 MHz)
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Uneertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4 SN:3749 December 13, 2010

Conversion Factor Assessment

f =900 MHz, WGLS RY (head) | f = 5800 MHz, WGLS R58 (head)
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Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical 1sotropy Assessment: £ 2.6% (k=2)
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EX3DV4 SN:3749

Other Probe Parameters

December 13, 2010

Sensar Arrangemeant

Triangular

Connectar Angle ()

Mot applicable

Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Cverall Length 337 mm
FPrabe Body Diameter 10 mm
Teip Length 9 mm
Tip Diameter 2.5mm
Frobe Tip to Sensor X Calibration Point 1 mm
Frobe Tip to Sensor ¥ Calibration Point 1 mm
Prabe Tip to Sensar 2 Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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