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|CALIBRATION CERTIFICATE

EX3DV4 - SN:3TIE .

Certificate No: EX3-3736_Nowv11

| Chijeercd

Calibration procedurne|s)

QA CAL-01.vE, QA CAL-23.w4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calinalion date: Movember 23, 2011

Ihis cabaration cerliicate documants the fraceability ta nalional standsrgs, which raalize e glysical units of measwemants (3],
Tha maasurements o the imeersnties with corfidence prabability ana ghven on the folowing pages and ars part of e oedificate.

| Al cafbraticns have beon candueled in the cdosad Iaboratory facilty: environment bamgerture (22 = 3)°C and umidity < 0%, '

Galibestian Equipment usad IMATE crtical for calibeation)
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_F'nl.'-'-.'!r mieker E44198 R4 2067 _3-1-?-1_.'!r-1 1 (Mo 217-0137 21 =12
Pawer genger E44124 MY 41485057 31-Mar-11 (Mo, 217-01572) Agi-12
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PAES SN: 45 3May-11 (Mo DAEA-SE4_May11) | May-12
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| RF ganamior HF 86452 L5320 700 4-Aug-18 (in hausa chack Apr-11) In bowrss oieckl Apr-13
Metsnk Aralmar HE AFSIE US3TI06ES 15211 [0 house chedk Del-11) n hausa check: Qcl-12
kame Funclica Signature i
Cafbraled by: Jeton Kestran Labaratary Tachnicar L C,_,—'—"ﬁ—"\n
: : e ——
Approed by Falja Fokavia Tachakzal Managar

Thits ealibration conficate shal not be raproducad axcept in full wilhoul writhn approval of he labeestany,

lesued, Movamper 23, 2011
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Aecrodited By lhe Swiss Accraditalian Sendce (S45) Accreditation Mo.: SCS5 108

The Swiss Accreditation Serdice is ene of the slgnataries ta the EA

Multllataral Agrepment far the recognition ¢f calibration cartificates

Glossary:

TsL tissue simulating fouid

MORRY.2 sensitivity in frag spaca

CanvF sensitivity In TSL F NORMz vz

oGP dicde compression point

&=E crost factor {1fduty_ovele) of tha RF signal

A B C madulation dependent lineanzation parametars

Polarization o @ rotation around probe axis

Polarization & 9 ratation arcund an axis that is in tha plane normal 1o probe axis (at measurement center),

e, 8= 0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, '|[EEE Recommendad Praclice [or Determining the Paak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicalions Devices: Measurement
Techniques”, Dacember 2003

by IEC B2208-1, "Procedure fo measure the Specific Absorption Rate (SAR) lor hand-held devices used in close
proximity to the ear {frequancy range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  MNORMx vz Assessad lor E-fleld polanzation & = 0 {f = 900 bAHzZ in TEM-call; f = 1800 MHz: R2Z waveguida].
MORM:,y,Z are only intermediate values, i2., the uncertaintias of NORMX,y.2 does not affect the E*-field
uncersinty inside TEL [see below ConvF)

s NORMfx Y,z = NORM:x.y, 2 * frequency_responss (sea Fraguency Response Chart). This lingarization i
implementad in DASY4 software versions later han £.2. The uncertsinty of the Irequency responsa is included
in lhe stated uncenainty of ConvF.

«  DCPxy.z DCP are numerical lingarization parameters assessed based on the data of power sweep with CWW
signal {na uncertainty required). DCP does not depend on fraguency nor madia.

«  PAR:PAR s the Peak to Average Ralio that is not calibrated but delermined based an the signal
rharactanstcs

v Axyz Bxyz Gz VRxy.Z A, B Cara numerical lingarization paramaters assessad based an the dala of
power sweep for spacific modulation signal. Tha paramelers do nat depend on frequency nor media. VR is the
maximurm calibration range expressad in RMS valtage across the diode.

e  ConvE and Boundany Effact Paramelers: Assessed in flat phantom using E-field (or Temparature Transfer
Standard far f = 800 MHz) and Inside waveguide using analytical fizld distibulivns based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applisd for
houndary compensation (2lpha, dapth) of which typical uncarzinty values are given. Thess paramelers ang
used in DASY4 software o improve probe scouracy close to the boundary. Tha sensiivity In TSL comasponds
to NOEMz ¥, Z * ConvF whereby the uncenainty corresponds Lo Whal given for Comve. A frequency dependent
ConvF is uzad in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz to £ 100
hHz.

s Schencsl isofropy (30 devialion from isotropyl: in a field of low gradients realizad using 2 lial phantom
exposed by a palch antenna.

e Sensor Offsel The sensor offset corresponds to the offset of virtual measurement center from the probe Lip
{an probe axiz). No tolaranca required

Cerificate Mo; EX3-3735 Movii Fage 2 of 11




SXADNVY — SMAT36 Movember 23, 2011

Probe EX3DV4

SN:3736

Manufactured:  February 15, 2010
Calibrated: November 23, 2011

Calibrated for DASY/EASY Systems

[Mode: non-compatible with DASYZ sysleml]

Cedificabe Mo, EX3-3736 Mowll Fage 30f 11




ExXEDva— 5MN:3736 Movember 23, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3736

Basic Calibration Parameters

 Sensor X Sensor Y I Sensor Z Une (k=2)
Morm (uviVim 0.47 0.43 (.53 £10.1%
DCE(mY]™ 83 1033 | 101.0

Modulation Calibration Parameters

Ul Communication System Name | PAR A B C VR | Ungt
4B 4B dB my | {k=2)
10000 | CW [oo0 | x| ono 0.00 100 | 1075 | #3.0%
Y | o000 | 600 1,00 063 |
[z | ooo 0.00 100 | M58 |

The reported uncertainty of measurement is statad as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

* The mcersirtios of Moom, ¥, Z ¢0 mot affest the E%-fiakl uncertainly inside TSL {eea Fages 5 and 6)

¥ Kumerical lincsinzsslion parameler urensiny mol required.

E ncaralnty iz desermined using the rmes. devialion from linsar respanss spplying rectangular dzbibulion and iz expressed for the squane ol te
fald walue.

Cartficaie WNo: EX5-53736 Nowld FPage 4 af 11




EXA0N£— SN 3TIE Movember 23, 2041

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3736

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth Unct.

f{MHZ)® | Pormittiviey”™ |  (Sim)© ConvEX | ConvFY | ConvFZ | Alpha | (mm} {k=2)
750 41.9 0.89 9.04 2.04 sod | 067 | 071 | +120%
BAD 41.5 = 0.%2 572 a.72 8.7 .7E Ed | £12.0%
1450 4.5 1.20 8086 B.05 803 .44 0a3 | 29205
1750 40.1 4.37 7.98 7.98 798 | o020 | oss | t120%
1800 40,0 1.40 7.69 7hg | 7es | om0 | omd | r1z0%m
| 2300 38.5 1.67 725 7.25 725 | 080 | os2 | £120%
2450 30,2 1.80 5.86 6o | e85 | omy | ose | +120%
2E00 0.0 1.896 §.54 6.60 | 6.69 0.7E 066 120 %

® Fraguancy valldity of = 900 MHz onby applies for DASY w14 and higher (586 Fage 2, alse it is rostricted fo £ 50 MHz, The uncerainly i the 55
of the ConvF uwserlainty &l calibratian freguency and the uncarlainty [or the indcaied frequency hard

Tl frequancies Beiow 3 GHz, iha valicihy of tissuc pammeiess (o and o) can be relemad 100+ 10% i liguid camgensation fanmeaba is appied bo
measured SAH values, A froguencies sbove 3 GHz, the validily of izsue parameters (2 and ) & resticted o £ 5%, The uncertainty iz the R5E of
the ConyF uncatalnly for indicated target lissie pamimelens.

Cedifcale Mo: EX3-3736 Movil FPage Sof 11




ExADMA— SNETIES Meember 23, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3736

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductlvity Depth Unct. |
FiMHZ)® | Permittivity " {Sim) " ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2

750 55.5 0.86 9.11 9,11 8.11 0.756 0.67 +12.0% |
as0 55.2 0.9 8898 | 58.98 598 0.80 084 | +12.0%
1450 54,0 1.30 B.26 B.26 5.26 0.80 066 | +120%
1750 53.4 1.49 7.48 7.49 7.49 | 0.80 0.66 +12.0 %
1900 B8 1,52 7.26 7.26 7.26 0.80 0.67 +12.0% |
2300 52.9 1.81 7.18 7.18 7.18 0.80 063 | £120% |
2450 527 1.95 BOE | 693 5.05 0.50 Q.50 +12.0%
ZE0 | 52.5 2.16 B.76 676 .75 080 | 050 £12.0%

© Erequency vabdiy of & 100 kHz anly applies 1or DASY w4 ard highes {see Page 2), elga 115 resinisied o & 50 MHz. The uncanainty s Tha HE%
al fhe Cons® uncanalngy at calinrlion frequency and e uncertainty for the indicated fregquendy band

T AL frecuencias balow 3 GHz, the validily of Lzaus parametars (= and o} can be relaxed 00 £ 10% # liquid compensation funnuls 2 applag i
rrassured SAR values, Al Fequencies shove 3 GHz, tha valitity of tssue pargmeters {s 8nd o) is resiricied to 2 5%, The uncansiny 15 tha RES of
llsa CorwF uncersinty for noicatend fargel Esue parameiars,

Corlificale No: EX3-3736_MNov11 Page G of 11




EXIDVE— SM:RTIE Movernber 23, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Responae of E-field: £ 6.3% (k=2)

Cerificafe No: EXE-GT36 Maovld Page 7ol 11




EX30N4— 53735 Movember 23, 2011

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2

Certdiczie Mo: EX3-3730_Movi Pag= 8 of 11




ExiDNa— GMETIE Movember 23, 2011

Dynamic Range f(SARp.aq)
(TEM cell , f = 900 MHz)

Input Signal [uv]
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Uncertainty of Linearlty Assessment: £ 0.6% (k=Z2)

Cerificate Mo EX3-3738 Mavid Fage Hof 11




EMiDWi— SM:-3736 Movembar 23, 2011

Conversion Factor Assessment

1= 750 MHz WGELS RS (H_convr) f= 2450 MHz W3ELS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, %), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Corlilicaie Mo EX3-3736_Movii Page 10 of 11




EX30MNA— Sh:AT78 Movember 23, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3736

Other Probe Parameters

| Sensor Arrangarmeant Triangular
Connector Angle {7 - > Mol applicable
Mechanical Surface Deleclon Mode | enaled
Dptical Surface Dataclion Mode disabled
| Probe Overall Length ' 33T mm
[ Probe Body Diameter | 10 mm
Tip Length | 2 mm
[ Tip Diameter 2.5 mm
Prabe Tip to Sensar X Calibration Paint 1 rm
Probe Tip to Senzor ¥ Calibration Point 1 mm
Frobe Tip to Sansor £ Calibration Point m
Recommendad Messurament Distancs from Surlace ~ Zmm]|

i Mo EX3-3736_Movi Page 11 of 11




