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| Calibration date:

| Thiz calibraton cortificate documents the traces bifity fo natonal standards, which reafize the physical units of measurements (5]
| The meazuremants and the uncerainties with confidence probability are green on the foliowing pages and are part of the certificate

This calibration certificata shall not ba reproducad except in full without wiilten approval.of the labaratory.

All calibrabons have been conducted in the cipsed laboratory faclity: enviconmant lemperatuze (22 £ 3)"C ard hemidity < 70%
Calioratan Equipimeant used (METE critical for calibrabon
|_Pr_i[r_|:',i_ry_8_:§n;!ard_s | D Cal Date (Ceriificate Mo ) | Seheduled Calibration
| Power meter E44128 GRAT2030T4 3-Mar-11 (Mo 217-01372) | Apriz
Power sensar E4412A MY 149808T 31-Mar-11 (Mo 217-01372) | Apr-1z
Referance 3 dB Attenuator SN 55054 [32) 28-Mar-11 (Na 217-01368) | Apr-12
Raference 20 dB Aftenuatar SM: BEIEE (200) 28-Mar-11 (Mo Z17-01367) | Apr-12-
__Refe«'&noe 30 dB Atenuator SN 55129 (300) 28-Mar-11 (No 217-01370} | Apr-12
Reference Probe ES30W2 | SN 3013 28-Dec-10 {No: ES3-3013 Decily | Des11
DAEY ! SN GED A0-Mar-11 [Na DAES-560 Marl1) Mar-12
Secondary Standards | Iz Check Dala {n house) Schedules Chack
| RF generater HE B648C US3642U01700 4:Al-99 (In house check Qol-08) In house check Oet-11
| Wetwark Analyzer HP 8753E US37330585 18-Cet-01 {in house chack Oct-10) In ' holse check: Oot-11
Mame Furiction ature
Calitrated by Katia Pokayic Tad'uﬂl::al MHFEQET /&
Approved by Mials Kustar Quality Mﬂn@ar é

Issued May 3. 2011
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Glossary:

Tek tissue simulating liquid

NORMx .z sensitivity in free space

ConvF sensitivity in TSL { NORMx.y .z

BCcP diode comprassion point

CF crest factor {1/duty_cycie) of the RF signal

ABC modulaticn dependent linearization parameters

Paolarization o in rotation around probe axis

Paolarization & 4 rotation around an axis that is in the plane normal to probe-axis (al measurement canter),

i.e., % =0is normal lo 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 (3AR) in the Human Head from Wireless Communications Devicas; Measurement
Techniques™, Decambar 2003

b} [EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in closes
proximity to the ear (frequency range of 300 MHz to 3 GHz)". February 2005

Methods Applied and Interpretation of Parameters:
o NORMx y z Assessed 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 NORMx.y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF),

o NORM(xy.z = NORMx, vz * frequency_responge (see Frequency Response Chart), This linearization is
implementad in DASY 4 software versions later than 4.2, The uncertainty of the frequency respoanse is included
in the stated uncertainly of ConvFE

= [DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does nol depend on frequency nor media.

= PAR: PAR s the Paak to Average Ratia that is not calibrated but determined based on the signal
characteristics

s Axpz Bxyz Cxyzare numerical linearization parameters in dB assessed hased on the data of power
sweeap for specific modulation signal. The parameters do nof depend on frequency nor media,

VR VR s the validity range of the calibration related to the average diode voltage or DAE voltage in mY,

»  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = 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 saftware to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx, vz * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

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

s Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). Mo tolerance required,
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Probe EX3DV4

SN:3772

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

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 system!)
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EX3I0V4— SN:GTT2

May 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3772

Basic Calibration Parameters

sSensor X Sensor Y Sensor Z Unc (k=2)
| Norm (uvidimy’y" | 050 0.56 0.55 101 %
L DCP {mV})" . 1006 98,3 100.2
Modulation Calibration Parameters .
uiD Communication System Mame PAR | A B G VR Une"
dB dB de my {k=2)
10000 CW 000 | x | ooo 0.00 1.00 1127 | 319 % .
: ¥ 0.00 0.00 1.00 1232 .
l Z | o000 000 100 | 1267 i
10011 UMTS-FOD (WCDMA) 340 | x| aso 65.5 17.9 1209 | #14% |
| - ol 66.5 185 | 1333 =
! ¥ | 378 67.0 187 | 1307
| 10821 CGSM-FOD [TDMA, GMSK) T " 198 5.0 134 04 A%
¥ 465 77.3 198 | 1408
? 297 69.7 16.1 1046
10039 COMAZO00 {(1xRTT, RC1) Ea0 ¥ | so7 e 7 187 215 | di5 5%
y 538 B5.7 194 | 1350
2 517 6.7 oz | 1393
10089 IEEE 802.11a/h WiFi 5 GHz (OFDM. 54 | 1220 | % | 1232 70.5 47 1074 | 244 %
Mbps) 11
¥ | 323 728 6.4 126.4
| Z ] 138 72.3 o548 | 1280
10077 |EEE 802, 11g WIFi 2.4 GHz 1312 | % | 1228 715 26.2 a2 | w44 %
(DSSSIOFDM, 54 Mbps)
L ¥ | 1287 732 276 | 1080
| Z | 1258 | MY 26.6 108.5

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 uncertanlios of NormX,¥.Z do not affet the E¥-field uncertainty inside TSL {see Pages 5 and &)
" Mumerical linearization parameter: uncertainty nal requirad,

" Uncerainly is determined using the max, deviation from inear respanse applying ractangular distribution and is expressed for the squars of the

fielc value
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EX3IDV4- SN3T7Z May 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3772

Calibration Parameter Determined in Head Tissue Simulating Media

| : . Relative . Conduct[l;uity Depth Uril:t.
(MHz) Pormittivity = | 1Sim) ConvF X | ConvFY | ConvFZ | Alpha | (mm) tk=2)
a50 | 435 | o087 9.08 5.08 008 | 012 | 100 | £134%
| 750 419 | 048 5.88 §.88 888 | 079 067 | £120%
835 41.5 080 | B52 8.52 8.52 0.79 0.64 | +12.0%
500 415 0.87 | 8.30 8.30 830 | 089 069 | +120%
1450 | 40.5 1.20 7.61 761 7.61 | 0.84 078 | +12.0%
| 1640 | 403 1.29 7.52 7.52 752 | 079 | 061 | +120%
1750 40.1 | 437 7.40 7.40 7.40 0.79 060 | #12.0%
1900 40.0 140 | 7.17 717 717 0.79 0.61 +12.0%
1950 40.0 1.40 6.99 6.99 699 | 079 060 | £12.0%
2000 40.0 1.40 712 12 aE | o 060 | £12.0%
2300 395 1.67 6.82 6.82 6.82 079 | 058 | £120%
2450 | 39.2 1.80 6.43 £.43 6.43 (.66 067 | +120%
| 2600 |  3%0 1.96 6.38 6.38 6.38 0.5 073 | £120%
3500 379 2.91 6.23 623 623 | D25 140 | =131%
3ro0 | S 342 565 565 565 0.26 148 | £131%
| 4950 36.3 440 4.73 473 4.73 0.40 180 | £131%
5200 36.0 466 449 | 4.49 ) 443 0.40 180 | £131%
5300 358 476 4,20 4,20 - 4.20 0.45 180 | £13.1%
5500 356 4.96 4.21 4.21 ( 421 | 045 180 | £131%
5600 35.5 5.07 3.88 388 '|_ 3.88 0.50 180 | £131%
5800 3/3 527 4.10 410 | 410 | 045 180 | £131%

" Frequency validity af = 100 MHz only applies for DASY vd.4 and higher (séc Page 2), eise i is résfricted to + 50 MHz, The uncerainty is the RSS
af the CorwF uncertainty &1 calibration frequency and the uncartainty far the indicated frequency band

" AL freguencies balow 3 GHz. the validity of tissue parametars (2 and a) canbe relaxed fo= 0% f liguid compansation formula iz apolied to
measured SAR values At frequences above 3 GHe, the validity of fissue parameters (¢ and o isrestricted to + 596 The uncertanty is the RSS of
the-ConvF uncerainty for indicated targel tissue parameters.
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EAIDVA- SN:3TT2 May 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3772

Calibration Parameter Determined in Body Tissue Simulating Media

. - _Riélat:ii@ _ | conductivity | | Depth Unct.

f iMHz) Permittivity™ | (S/m) | ConvFX | ConvFY | ConvFZ | Alpha fmm) | (k=2)
450 56.7 094 | 995 9.95 9.95 | 005 100 | £134%
750 555 096 | B67 8.67 867 I 072 071 | +120%
835 55.2 0.97 8.57 8.57 8,57 073 | 069 £12.0%
900, 55.0 1.05 8.43 843 £.43 070 | 069 | £12.0%
1450 54.0 1.30 7.49 7.49 7.49 078 | 069 | +120%
1640 53,8 1.40 7.86 7.86 7.86 o7 | o072 | t120%
1750 53.4 1.49 7.15 7.15 715 | 078 | 067 | +120%

1900 53.3 1.52 6.76 6.76 B.76 0.72 | 0.7 +12.0% |
1950 53.3 1.62 5.86 6.86 6.86 079 | 086 | £12.0%
2000 53.3 - o I | | 6.81 68 | 073 | 086 | +120%
2150 53.1 1.66 : 6,64 6.69 669 | 070 | 071 | £120%
2300 | 529 181 | 860 660 6,60 075 | 062 | +120%
2450 52.7 195 | 641 B.41 6.41 079 | 058 | $12.0%
2600 52.5 2,16 630 | 530 6.30 079 | 057 | £120%
3500 513 3.31 5.69 5.69 569 | 022 174 | +131%
3700 51.0 35 | 572 5.72 572 | 020 | 230 | £131% |
4950 | 494 501 | 427 4.27 4.27 0.45 185 | +131%
5200 480 | 530 | 405 | 405 | 405 | 050 | 195 | +131%
5300 48.9 | 542 l 385 | 385 385 0.50 195 | +131%
5500 | 486 5.65 I 3.50 3.50 3.50 055 | 195 | +13.1%
5600 48.5 577 | 310 310 | 310 0.65 | 185 | +131%
5800 48.2 6.00 3.44 3.44 3.44 060 | 195 | +131%

Frequency validity of £ 100 MHz only applies for DASY v4 4 and higher {ses Page 2], else it is resticted 1o £ 50 MHz The uncertainty is the RSS
of the Convi uncertainty &t calibration frequency and the uncertainty for tha indicated frequency band.
F frequencies below 3 GHz, the valdity of tssue parameters (i and oy can be relaxed o+ 10% iF lquid compeansation formuia is applied 1o
meaaswred SAR values, Af frequencies above 3 GHZ, the validity of lizsue paramaters (pand «) is restricted to £ 5% The uncertainty is the RSS of
the CorwF uneartainty fos indicaled target fssyus parameters
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EXA0Va- SN:ETT2

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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May 3, 2011
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ncertainty of Frequency Response of E-field: * 6.3% (k=2)
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EX30MA- SN2 May 3, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment; *0.5% (k=2)
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EX3DW4- SMN:3772

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)

May 3, 2011
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EX3DV4- SN:3TT2

May 3, 2011
Conversion Factor Assessment
f= 1750 MHz WGLS R22 (H_convF) f= 750 MHz WGLS RS (H_com)
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Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz

Deviafion

-1.0 -08 <06 -04 02 00 02 0.4 & 0.8 1.0
Uncertainty of Spherical Isotropy Assessment; £ 2.6% (k=2)
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EX3DV4- SNETY2

hay 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3772

Other Probe Parameters

Sansar Arrangement Triangular
Connector Angle (7) Nat applicable |
Mechanical Surface Detection Made  enabled |
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
Probe Body Diameater 10 mm |
Tip Length 9 mm

. Tip Diameter 2.5 mm

" Probe Tip ta Sensor X Calibration Paint 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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