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Calibration procedure for dosimetric E-field probes

Calibration date May 3, 2011

Thiz calibraton centificate documents the traceatility to national standards, which realize the physical units of measurements (S1)
The measurements and the uncenanlies with canfidence prababiity ae green on the following pages and are part of the cartificata

Al calibrations have Deen condusted in tha closed laboratary facility: enviranmantlemperatune (22 £ 31°0 ang hurmidity < 705

Calibrabon Eguipment ssed (MATE cntcal for calibeation)

Primary Standards 10 Cal Date (Certificate Mo | Scheduled Callbration

Power meter £44198 GB41263874 31:Mar-11 (No. 217-01372) Apr-12

Power sensor E44124, | M¥414m8087 1-Mar-11 (Mo, 29700372} Apr-12 oy
Reference 3 dB Attenuator SN. S5054 (3c) 29-Mar-11 {No. 217-01369) Agr-12

Reference 20 dB Attenuator | SN S5086 (20b) 29-Mar-11 (Na, 217-01387) Apr-12

Refarence 30 dB Attenuaior 8N 85128 (30b) 29-Mar-11 (Mo, 21?-!:-13?-:1]' Apr12

Ruofergnce Prabe ES30V2 SN 3013 29-Dec-10 (Mo, ES3-3012 Decil) D11

DAE4 SMBED | 10-Mar-11 (No. DAES-860_Mart 1 War-12

Secondary Standards o Check Dats (in heuse] Scheduled Check .
RF generator HP 85480 US3E42001700 'd-Aug-_QQ {in house check Cot-08) In housa check: Oct-11

Meatwork Analyzer HP 8753E U537 390585 1E-Qt-09 (in house check Oct-10) In house check: Oat-11

Mame Furcton Sign atur-e

Calibrated by Katja Pokavic: Technical Manager
Approved by Niels Kuster ﬂhﬂﬁ?ﬂﬂmﬂﬂ

Isgued: May 3, 2011

This T,ﬂlih[_a_til_}_l'l cei ficate shall ot be reproduced except in full WI[_':‘.{:‘,:’.,I.!.W.I'I.H:E"I"I approval af the labaratory
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Glossary:
TSL tissue simulating liquid
MORMx v,z sensitivity in free space
ConvF sensitivity in TSL / NORMx vz
pcpP diode compression paint
CF crest factor (1/duty_cycle) of the RF signal
A B C modulation dependent linearization paramelers
Folarization o o rotation around probe axis
Paolarization % 8 rotation around an axis that is in the plane normal to probe axis (at measurement canter),

l.e., % =0Is nomal 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
Absarption Rate (SAR) in the Human Head from Wireless Communications Devicas; Measurement
Technigues”, December 2003

by |EC 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
= NORMzx v z: Assessed for E-field polarization % = 0 {f < 800 MHz in TEM-cell; { = 1800 MHz; R22 waveguide)
NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

= NORM(flx. vz = NORMy v,z * frequency_response (see Frequency Response 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 ComvF.

*  DCPxy .z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (ne uncertainty required). DCP does not depend on frequency nor media.

»  PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

= Axyz Bxyz Cxyzare numerical inearization parameters in dB assessed based on the data of power
sweep for specific modulation signal, The paramelers do not depend on frequency nor media

= VR VR s the validity range of the calibration related to the average diode voltage or DAE veltage inmi.

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analytical field distributions based on power
measuremants for f > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramsters are
used in DASY4 software lo improve prabe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMx vz * ConvF whereby the uncertainly corresponds to that given for ConvF. A frequency dependent
CanvFis used in DASY version 4.4 and higher which allows extending the validity from + 50 MMz to + 100
MHz

=  Spherical isotrapy (30 deviation from isofropy): in a field of low gradients realized using a flat phantom
exposed by a patch anlenna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from tha probe tip
lon probe axis), No lolerance reguired.
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EX3IDNV4 — SM3TTS May 3. 2011

Probe EX3DV4

SN:3773

Manufactured:  January 10, 2011
Calibrated: May 3, 2011

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY 2 system!)
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EX3DVAa— SN:37TA May 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3773

Basic Calibration Parameters

Sensor X | Sensor Sensor Z | Une (k=2)
Narm (v im“y® 0,58 0.55 0.52 £ 101 %
DCP {my)" 95.3 985 101.3

Modulation Calibration Parameters

uin Communication System Nameo PAR A I B C VR Unes
dB8 | dB dB my {k=2)
1e00n | CW 000 | x| 060 | 000 100 | 1238 | $30%
¥ | 000 0.00 1.00 124.4
z .00 0.00 1.00 1218 !
10011 | UMTS-FDD (WCOMA] 340 | X | 342 | 644 17.1 133.8 | $0.7 %
) Y | 364 | 663 | 184 | 1348
z 1,69 66.9 18.8 1322
10021 GSM-FDO [TDMA, GMSK) 820 | % | 243 574 153 w0 TR
Y | 418 | 763 194 | 1395
zZ | 302 70.1 16.3 | 100.7
100338 | CDMA2000 (1xRTT, RC1) 530 | x | 5186 65.5 184 | 1331 | £12%
— Y | 539 66.9 195 | 186
z | &3 B6.8 19.3 133.6
10069 IEEE 802 11a/h WiF| 5 GHz (OFDM, 54 | 12.20 | % | 127% 715 S5 4 122.0 | 46 %
MEIIDS:I Bl
¥ | 1314 72.8 26.5 126.8
Z | 1208 72.0 25.8 1228
10077 IEEE 802.11g WiFi 2.4 GHz 1392 | 2| 1274 727 270 1466 | 239%
(DSSSIOFOM, 54 Mhps)
¥ | 1271 728 | 27. 108.9
7 | 1245 0 T 104.9 |

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 uncertainties of Marm,¥.Z da not affect the E-fizld uncertamiy nside TEL (see Pages Sand 6)

f Mumerical linearization parameter uncertainty nol raguimed.

* Uncenainty 5 determined using the max. deviation from linear response apalying rectangular distiibution and is expressed for the square of the
field valye
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EX30V4— SN:3TTS May 3. 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3773

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
f{MHz)" | Permittivity " {sim)" ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2}
750 41.9 089 8.96 8.96 6.96 072 | 070 | #120%
835 41.5 0.90 8.64 B.64 .54 0.79 0.65 +12.0%
800 41.5 0.97 8.51 8.51 8.51 0.79 067 | +12.0%
1640 40.3 1.29 769 | 789 7.68 0.78 081 | +120%
1750 40.1 1.37 7.60 E0 | 760 0.78 0.62 +120%
1900 40.0 1.40 7.30 l 730 | 7.30 079 | ‘o8l | x120%
1850 40.0 1.40 7.12 742 i 0.79 0.60 +12.0%
2450 352 180 | 65 6.56 6.56 D71 | 063 | +120%
5200 36.0 4.66 4.39 4.39 4.39 045 | 180 | +131% |
| 5300 358 4.76 412 412 | 412 0.50 1,80 £ 13.7%
5500 356 _ 4.96 4.15 4.15 4.15 0.50 1.80 +131%
5600 355 507 | 389 3.89 3.89 0.50 1,80 +13.1%
| 5800 353 | 527 3.98 3.98 3.98 0.50 | 1.80 +13.1%

" Frequency validity of = 100 MHz anly applias for DASY vd.4 and Fugher (see Page 2}, elze it is restricted to + 50 MHz The uncenainty i the RSS
of the ConvF uncarainty al calibrabon frequency and the uncerdainty for the indicated frequency band

" At frequencies balow 3 GHz, the validity of tissue paramelors (e and of can be relaxed to + 10% if liquid compensation formula |2 applad Lo
measured SAR values, Al frequencies above 3 GHz, tha validity of tissue parametes (c and o) 1% restricted to £ 5% The uncerainty s the RSS of
the ConvF uncartainty for indicatled target tesue paramelers
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EX3DVa— SNIFTS May 3. 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3773

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.
f{MHz)" Parmittivity " {Sim)" ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
750 55.5 0.96 B.74 8.74 8.74 0.77 0.70 +12.0 %
835 55.2 097 8.67 8.67 867 0.79 0.68 +12.0%
800 55.0 1.05 8.43 8.48 8.48 068 | 076 | £120% |
1840 53.8 1.40 838 8.38 8.38 0.60 0.83 £12.0% |
1750 53.4 1.49 7.72 7.72 7.72 0.79 0.65 £120% |
1900 533 1.52 7.37 7.37 7.37 0.75 0.65 £12.0%
1950 53.3 1.52 7.55 7.55 7.55 0.75 068 +12.0 %
2450 52.7 185 6.87 6.87 687 | 079 058 | +120%
5200 49.0 5.30 410 | 410 410 | 052 | 190 | +131%
5300 48.9 542 3.88 ' 383 | 388 0.52 190 | +131%
5500 48,6 5.65 3.49 349 | 349 | 055 | 190 £ 13.1%
1 5600 48,5 577 | 375 3.26 326 | 0860 190 | +131%
5600 45.2 600 | 358 3.58 3.58 0.55 1.80 +131%

" Freguency validity af £ 100 MHz only apphies for DASY va.4 and higher (see Page 2), else it is restricted 1o + 50 MHz The uncertainty is the RSS
of the ComvF uncertainly al calibraton freguency and the uncerainty for the ingcated frequensy band,

" A freguencles balow 3 GHz, the valigity of tissue parametars (£ and o) can ba relaxed {0+ 0% i liguid compensation formisa s applisd o
measured SAR values Al frequencies above 3 GHz, the validity of tissus parametens (c and o) Is restricted to + 5% The uncertainty is the RSS of
tha CanvF unoertainty for indicated 1arget esue parametors,
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EXIDVA- SMN3773 May 3, 2011

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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EX3DV4- SNIFTT3

tay 3, 2011
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessmeant:  0.5% (k=2)
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EX3DVd4—5N:3773 May 3. 2011

Dynamic Range f(SARcaq)

(TEM cell , f =900 MHz)

Input Signal |uv)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DVa- SN:ATT3

May 3, 2011
Conversion Factor Assessment
f= 1750 MHz WGLS R22 (H_convF) f= 750 MHz WGLS RS {H_conmvF)
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Uncertainty of Spherical |sotropy Assessment: & 2.6% (k=2)
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EX3DVA- SN:ETTI

May 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3773

Other Probe Parameters

Sensor Arrangemeﬁ{ Triangular
| Cannector Angle (%) Not applicable
Mechanical Surface Detection Mode enahbled
Dplical Surface Detection Mode ~ disabled |
Probe Qyerall Length 337 mm
Probe Body Diameter 10 mm
mt_h_ 9 mm
Tip Diametsr 2.5mm
Probe Tip to Sensor X Calibration Paint 1mm |
 Prabe Tip to Sensor Y Calibration Paoint 1 mm
| Probe Tip lo Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 2mm |

| i—
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