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Primary Standards 1D Cal Date (Cenificate No' Schadutad Calibration

Power meler E44188 EB41203874 T-fpr-10 {Ne. 217-01136) Apr-11

Power sensor E44128 MY4 1485277 1-Hpr-10 (Mo, 217-01136) Apr-11

Pawer sensor E44 124 MY 41498087 1-Apr-10{Noe. 217:014138) Apr-11

Reference 3 dB Attenuator SN 55054 (3c) 30-Mar-10 (Na: 217-01158) KAar-11

Feference 20 dB Attenuaior SN 55088 (200) 30-Mar-10 (No 217-01181) hiar-11

Refarence 30 dB Attenuaior BN 55129 (300} 30:-Mar-10 (No. 21 7-0H180) KMar-11

Raferance Probe ES30W2 SM: 3013 28-Dec-10 (No. ES3-301 3 [Pecid) Cwec-11

DaEs ZM: 660 20-Apr-10 {MNo. DAE4-560 Aprid) Apr-11

Secondary Standaras g Lheck Date (in house) Schedujed Check

RF generator HP 86480 LIS 35420001 700 4-Bug-99 (in house chack Oc-0%) In house check Oct-11

MNetwork Analyzar HR 8753E LIS37390585 1E8-Cet-01 (in house check Cot- 10 In house chetk: Oct-11
Mame Funetion Signature |

Calibrated by: Katja Pokovic Technical Manager ﬁé:? ;@6
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Approved by Fin Bomhalt RE&D Director
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Glossary:

T3L tissue simulating liquid

NORM:x y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DCFP diode compression point

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

A B C modulation dependent inearization parametars

Palarization ¢ o rotation around probe axis

Polarization # #rotation around an axis that is in the plane normal to probe axis {at measurement center),

Le., 4 = 0 normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Abserption Rate (SAR) in the Human Head from Wireless Cammunications Devices: Measurement
Technigues”, December 2003

b) IEC 622(8-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximily to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORM:xy.z' Assessed for E-field polarization 8 = 0 {f = 300 MHz in TEM-cell; { = 1800 MHz: R22 waveguide)
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not effect the E=-field
uncertainty inside TSL (see balow ConvF).

= NORM(flx,y.z = NGRMx y z * frequency_response (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,

= DCPxy.z DCP are numerical lingarization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

o Axyz Bx vz Ceyz VRxpyz A B Care numerical linearization parameters assessed based on the data of
pawer sweep for specific modulation signal, The parameters do not depend on frequancy nor madia, V& is the
maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantarn using E-field (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for £ > 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 NORMx, v,z * CanvF whereby the uncartainty corresponds to that given for ComvFE. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows exlending the validity from + 50 MHz to + 100
MKz,

s Sphercal isotropy (30D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

*  Sensor Offset: The sensor offset corresponds to the offsel of virtual measurement center from the probe tip
{on probe axis). No tolerance required,
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EX3DV4 SN:3686

Probe EX3DV4

SN:3686

Manufactured: March 10, 2009
Last calibrated: March 23, 2009
Recalibrated: January 24, 2011

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASYZ2 system!)
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EX3DV4 SN:3686 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3686

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z [Unc (k=2)
Norm (u\V/(Vim)H)® 0.49 0.48 053 | +10.1%
DCP (mv)® 98.1 96.8 o84

Modulation Calibration Parameters

uiD Communication System Name PAR A B C VR Unck
dB dBuV mv {k=2)
10000 CW 0.00 8 0.00 0.040 1.68] 1114 +2.1%
¥ 0.00 0.00 1.00| 113.6
0.00 0.00 1.00] 1148

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2, which for a nermal distribution corresponds to a coverage probability of
approximately 95%,

The uncertainties of Norm, ¥ Z da nil afizct the E-fald uncertainty inside TSL (see Pages & and &)
" Mumerical linsanzatian parameatar uncerlairty nat regquired

. Uncertanty :5 determined using the maxmum desiation from near response applying recatanguiar distribution and & axpressed for the sauare of 1he feld value:
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EX3DV4 SN:3686 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3686

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]" Permittivity Conductivity ConvFX ConvFY ConvFZ Alpha Depth Unc (k=2)
450 + 50/ +£100 435+ 5% 087 5% 827 9.27 927 0.1 1.00 £13.3%
730 + 60/ £100 419+ 5% 083 +5% 906 9.08 9.08 0.64 36 +11.0%
B35 + 50 £+£100 415 + 5% 0.90 £ 5% 8.65 8.65 865 082 0.88 £ 11.0%
200 + 50+ 100 415+ 5% Q.97+ 5% B.54 8.54 8.54 0,50 073 £11.0%
1450 + 50 /+ 100 405 2 5% 1.20 £ 5% 8.09 8.09 8.09 030 060 +11.0%
1640 + 50+ 100 403 £ 5% 128+ 5% T.79 778 778 0.62 0.E6 £ 11.0%
1750 +£50/+£100 401 = 5% T3 +5% 7.B9 7.68 .69 0.64 0.66 +11.0%
1500 £ 507 +100 40.0 = 5% 1.40 + 5% e 742 7.42 0.58 063 £11.0%
1950 £ 50/ + 100 400 = 5% 1.40 £ 5% fi22 22 722 0.65 061 +£11.0%
2000 £ 507+ 100 400 5% 1.40 £ 5% 739 739 7.39 .54 0.66 +11.0%
2300 + 507+ 100 9.5 +5% 1.67 £5% i 5 i B il 524 0.33 086 £ 11.0%
2480 +50/+ 100 38.2 £5% 1.80 & 5% 5.82 6.82 6.52 0.22 118 +11.0%
2600 + 80+ 100 390 £5% 1.96+5% 678 6.75 675 0.26 108 +11.0%
3500 + 50 /+ 100 370 25% 291 £5% g.42 5.42 E.42 0.40 120 £13.1%
700 + 50 /+ 100 T T2 E5% 6.13 6.13 B.13 0.34 120 £ 13.1%
4950 + 50 [+ 100 36.3 £ 5% 440 £ 5% 4,75 473 475 0.40 1.80 £131%
5200 + 50 f+ 100 6.0 £ 5% 486+ 5% 4.54 4.54 4.54 0.40 1.80 £13.1%
5300 + 50/ + 100 A58 + 5% 4.76 + 5% 4,35 4,35 415 0.40 1.80 £13.1%
5500 50/ + 100 35.6 £5% 496 + 5% 413 4.13 413 0.40 180 £13.1%
5600 =50/ 4100 355+ 5% 507 £5% 3.85 3.96 3.96 0.45 180 £13.1%
5800 £ 20 4 100 353 £ 5% 527 £5% 4.04 4.04 4.04 0.45 1.80 £131%

* The validity af + 100 MHz only spplies for DASY v4.4 and highar (<es Page 2} The uncariainty s fhe RSS of the ComvE uncertainty 2t calibration frequency

and the uncanainty far the indicaled frequency band

Canificate Mo EX3-3886 Jan11 Page & of 11



EX3DV4 SN:3686 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3686

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity {H‘IHz]': Permittivity Conductivity ConvF X ComwFY  ConvF Z Alpha Depth Ung (k=2}
450 +£50/+£100 86.7 £ 5% 0.54 +5% 977 977 9,77 0,03 1.00 £13.3%
30 + 50100 55.5 % 5% 0,96 +5% 8.87 8.87 887 0,54 0.74 £11.0%
835 +£507+£100 56,2 £ 5% 0.97 2 5% 8.78 8.78 8.78 0,74 0.66 +11.0%
200 £50/+£100 55.0 £ 5% 1,062 5% 8.61 &.81 8.61 060 0.74 +11.0%
1450 =50/ £100 54.0 2 5% 1.30 £ 5% 7.B9 769 7.68 0.1 0.56 £11.0%
1540 50/ 100 538 % 5% 140 £ 5% 7.B4 7.64 764 0.50 0.57 £11.0%
1760 £ 50/ +100 534 £5% 148 = 5% 7.28 728 7.28 0.7 065 £11.0%
1900 £50/7+100 533 £ 5% 1.52 £ 5% G.89 6.99 £.99 0.73 0.65 £11.0%
1950 £ 50/+100 533 £5% 1.52 + 5% ¥.23 | 723 0.70 066 £ 11.0%
2000 + 50/ 100 533 £5% 1.52 + 5% 712 712 i 0.63 072 £11.0%
2300 + 50/ +100 529+ 5% 1.81 £ 5% 5.98 5.98 6.98 0.4 Q.84 £11.0%
2450 £ 507+100 521 £ 5% 1.95 & 5% 5.85 G.86 B.86 047 0.78 +11.0%
2600 +507+100 52.5+ 5% 216 £5% 6.78 G.78 B.78 0.57 0.74 +11.0%
3500 +50/+100 51.3£58% 3.3 £5% 5.08 6.06 B.06 0.30 1.30 £13.1%
3700 £ 50/ 100 51.0+5% 3.05 £ 5% 5492 5.92 5.92 Q.35 1.30 £13.1%
4950 + 50/ 100 494 £ 5% 5.01 £ 5% 412 412 4.12 Q.50 1.90 £131%
5200 + 50/ 100 49.0 £ 8% 5.30 £ 5% 308 3.98 3.98 0.50 190 =131%
5300 £50/+ 100 48.9 + 5% 542 + 5% 3.70 a.Tn 3.70 0.52 180 £13.1%
5500 £350/+100 48.5 + 5% 585 £ 5% 358 3.56 3.56 0.55 1.890 £13.1%
5600 = 50/+ 100 43.5+ 5% 577 £ 5% 328 3.29 3.29 0.80 1.90 +13.1%
5800 =507+ 100 48.2 + 5% B.00 t 5% 3.70 3.70 3.70 0.58 1.80 £13.1%

“ Trm validity af + 100 MHz only applies for DASY v 4 and higher (sea Pags 2) The uncerainty is the R3S of the ConvF uncertainty at calibrabion frequency

and the uncenainty far the indicated frequency band
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EX3DV4 SN:3686 January 24, 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 SN:3686 January 24, 2011

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:3686 January 24, 2011

Dynamic Range f(SAR..4)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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EX3DV4 SN:3686

January 24, 2011

Conversion Factor Assessment

f=900 MHz, WGLS R9 {head)
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Uncertainty of Spherical Isotropy Assessment: + 2.6% [k=2)

Cartificate Mo EX3-3685 Jan11

Page 10af 11



EX3DV4 SN:3686

Other Probe Parameters

January 24, 2011

Sensor Arrangement

Triangular

Connector Angle (%)

Mot applicable

Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25 mm
Probe Tip ta Sensor X Calibration Point 1 mm
FPrabe Tip to Sensor Y Calibration Paoint 1 mm
Prabe Tip to Sensor 2 Calibration Palnt 1 mm
Recommended Measurement Distance from Surface 2 mm
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