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Calibration procedureds)

Calibration date;

This calibration certifleate docurments the traceability $0 national standards, which malize the physical units of measuremeanis (S1).
The measurentents and the uncerisinties with confidence prababiiity are given on the following pages and are part of the certiflcate.

All catibrations have baeh conducted i the closed Tabaratory facility, enviconment temperatues (22 £ 317G and humidity = 70%,

Cakihration Equipmandt used (MLTE orfioal for cafibration)

10 Cai Date (Centifieale No ) ) _ﬂ_§cheduledF&glﬂiﬁlraiimu ----------------------
Fower meter £44 G4 1205874 ] 20-MaR-12 (No 210 50 ) Apr-13

' Power sengor BE44i2A MY 41488087 29-Mar-12 (Mo, 297-01808y | Aprid

Faference 3 of Atmmmlm BN SA0ES (Ba) r-12 (No. 217-01531) Apr-13

Flelerenm—* 20 dfy Attenuator SN; 85086 (20b) AT-Mar-12 (Ng, 217-0152%) - LApets

Rafarence 3 G Altendator SN Bhe @GOy 27-Mar-12 (Mo, 217-01832) Apr1d

| Referenoe Probe £530V2 Sh 3013 29-Deac-11 (Nt D12

AR aN.gen 20aJun-12 (Mo, Jup-13

Gatitiratad vy

Appraved Ly

issuad, Feplembar 17, 2002

This oalibration certificats shal not be repraduced exespl in full without written approval of the laboratoy.

'x-“ie-)'t:tﬁ.m‘.}éfy Standardn e Chack Date (in hf}u%ﬂ) o Scheduied Check
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Calibration Laboratory of S,

X i A % Schweizerischer Wallbrierdlenst
Schmid & Pariner :‘Sa“‘* c Sarvice suisse d'etalonnsge
Engin&@,ring AG :g &: Bervizls svizrero di taratura
Zeughaussirarse 43, 8004 Zurkch, Bwiteertand '?:,;,:ﬁ:;,.,;{:ul\‘;o' w Swizs Calibration Service
irfrhy
Acoredifed by the Swiss Acoraditation Sorvice (3A5) Avorodifation No.; S0S 108
The Swiss Acoreditation Servies is one of the signatories to the BA
Multitataral Agresment for the recognition of callbration cortiticates
Glossary:
TSl tissue simutating liquid
NORMzx,y.z senasitivity in free space
Convik sensitivity in TSL / NORMx,y.z
B dinde cormpression point
CF crest factor (Y/duty_cycle) of the RF signal
ARG modulation dependent finearization parametars
Polarzation o rotation around probe axig
Polarization 9 3 rotation arcund an axis that is in the plane normal (o probe axis (at measurement center,

Le., & = 0is nomal to probe axis

Calibration is Performed According to the Fellowing Standards;

a) {EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (BAR) in the Human Head from Wirsless Communications Devices: Measurement
Technigues”, llecember 2003

by kG 62208-1, "Procedure to measure the 3pecific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency ranga of 300 MHz lo 3 GHzY", February 2005

Methods Applied and Interpratation of Parameters:
= NORMxy z Assessed for E-field polasization 8 = 4 (f 5 300 MHz in TEM-cell; T = 1800 MHz: 22 waveguide).
NORMx, .2 are only indsrmediate vaiues, 1.6, the uncenainties of NORMx,y,z does not affect the E* field
uncertainty inside Tal (see batow CorvF),
s NORM(x v 2 = NQRMx,y.2 * frequency _response (see Frequency Response Chart). This nearization is
implemantad in DASY4 software versions iater than 4.2. The uncertainty of the frequency response s includad
in tha stated uncertainty of Convk.

»  LDCPxy z; DCP are numerical linearization parameters assessed based an the data of power sweep with CW
signal (ho uneerfainty required), DOP does not depand on fréquency nor madia,

#»  FPAR:PAR is the Peak to Average Ratio that is nol galibrated but determinad based on the signal
chasacteristios

o Ax,yr Bryr Cxvr, VRx vz A B C are numenical linearization parameters assessed based on the data of
powar sweaep for specific modulation signal. The parameaters do not depend on frequency nor media, VR is the
maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Fifect Parameafers: Assessed in flat phantom using E-feld (or Tempearatura Transfor
Standard for { = BOO MiHz) and inside wavegtlide using analytical field distibutions based on power
measyremants for T > 800 MMz, The game setups are ysed for sssesemant of the parameters applied for
boundary compensation {aipha, depth) of which typical unceriainty values are given. These parameters are
used in DASY4 software to improve prabe acouracy close te the boundary. The sensiiivity in TSL corresponds
to NORMx y.z * ConvF wharesby the uncertainty corresponds to that given for ConvE. A frequency dependeant
Convl is used in DASY varsion 4.4 and higher which allows extending the validity from = 50 Mz to £ 100
MHz.

»  Spherical isotropy (30 deviation fromm isotrapy): in & field of fow gradients realized using a flat phantom
axposed by a pateh artanna,

s Sensor Offset The sensor offsel caresponds to the offset of virual measurement center from the probe tp
{on probe axis). No tolerance reguired.

Cadifinate No, BET3-1518_Sepi? Page 2 of 1



ETADVE - BN1618

Septembear 13, 2012

Certificate No: ET31618_Sep1d

Manutactured:  January 25, 2002
Calibrated: September 13, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DVE~ SN:1618

Soptemper 13, 2012

DASY/IEASY - Parameters of Probe: ET3DVE - SN:{618

ok Bensord Sensor ¥ Bensor & Une (=2}
Norm (/0 m)y TR 708 o
DCP (mV)” e 6. 1 499.1
Modulation Calibration Parameters
[D Cammunication Systerm Name PAR A "B T R Une"
- LT ... di mv {x=2)
o .. CW 0.00 X 0.00 000 | 100 | 1860 | +46%
Yy | 0.00 000 | ren R Ry
“Z | 000 | 000 | 100 | ises

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

* The uncerainties of NomCY.Z do not affect the £ field untcertainty Inside TSL (see Pages 5 and 6).
" MNumerical inearzation parameder uncerzinty not required.

¥ Uncertainty is determinod using the max. deviation from inear response applying rectanguiar distribution ard s exprassed for the squans of the

fiesld walle.

Certificate No: ET3-1618_Septd
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ET3OVE- SN618 Septernber 13, 2012

DASY/EASY -~ Parameters of Probe: ET3DVE - SN 1818

Catibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Cepth Unet.,

[z " | Permittivity” | (Stm)’ | ConvEX_| ConvEY Aiphz | (mm) {k=2)

B3B | 418 0.80 | 5,28 828 0.31 3.00 +12.0 %
1750 A 1.37 5,42 5,42 542 0.56 2.69 £12.0 %

llllllllllll 1600 40,0 1.40 547 | BAT 547 0.73 2.22 +12.079

Y Frequancy validity of = 100 M-z anly applies for DASY w4 and higher (see Page 2), slse s rastricled to £ 50 Mz, The uncenainty is the R3S
of the Convk uncertalnty at calforation fraguency snd the uneertainty for the indioated frequency band,

" At frequancios befow 3 Gilz, tha vatidity of tssus parsmetars (2 and o) can be relaxed to © 10% if liguid compensation tormula s spplied to
measured SAR vatues. Al frequencles above § Gz, the validity of tissue parameters (¢ and o) is restricted o £ 5%, The uncerainty is the RSS of
thier Convl uneettainiy for inditated targel issue parameters,

Certificate No: BT3-1618_Sep12 Page 5 of 11



ETI0VE- SN:1818

DASY/EASY - Parameters of Probe: ET3DVE - SN:1618

Calibration Parameter Determined in Body Tissue Simulating Media

Septernber 13, 2012

N Relstive | Conductlvity | Dapih Unct.

f(MHz)" | Permittivity (/) ConvE X | ComfE Y | Alpha | (mm) (=2}
835 552 .97 6.18 818 1. 818 L8080 1 300 | £1207%
1750 53.4 1.49 4,74 4.74 474 1 0.80 2.58 +12.0%
1800 | 033 1,52 o442 442 | 4,42 0.80 2.6 =12.0 %

® Fraguency vatidity of £ 100 MHz only eppsies for DASY v4,4 and higher {see Page 2}, eloe il s resiricted to £ 50 MHz. The uncortainly is the RES

of the Gonvl uncertainty & calibration frequency ana the uncertainty for the indizated frequency band,

F Al fregquencies below 3 CiHz, the valiclity of lissue parameters (5 and o) can he relaxed to + 10% i liquid compensation fonmula s apphied to
maggured SAR values, Al frequancies above 3 GHz, the validity of tissue paramaters (¢ and o} is restricted 10+ 5%, The uncerainty 1s the RES of

ihe ConvF unceartainty for indicated target tizaue parameters.

Certificate No: ET31618_Sepl2
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ETIDVE- SN1618 Septembear 13, 2012

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)
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tUincertainty of Frequency Response of E-flald: & 6.3% (k=2)

Certificate No: ET3-1618_Septz Page 7 of 11



ET3DVE- BN:1618 Seplember 13, 2012

Receiving Patiern (¢), 3 =0°

=600 Mz TEM f=1800 MMz R22

Tot

Tot

Ezror [«53

mWWl--m 20 By PR

Uncertainty of Axial isctropy Assessment: & 0.58% (k=2)

Gartificala No; BT3-1818 SepiZ Page 8 of 11



ET3DVE- SN:1618 September 13, 2012

Dynamic Range f{SAR a4
(TEM celt, f = 980 MHz)

194+
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SAR oWinm
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Error [dB]

: e ’ ‘ t
T 08
AR rmWlemd)

e g & vaate

Uncertainty of Linearity Assessment: & 0.6% {k=2)

Cerificate No: ET3-1618_Sepiz Frage 9 of 11



ETIDVE- SN:1818 Beptember 13, 2012
Conversion Factor Assessment

= §35 Mz WELS RO (M_convr) = 1900 MHz WGELE R22 (H_cotivF)

Y
ERLT

& ey
arinfelizal

Deviation from Isotropy in Liguid
Error {9, B), = 900 MHz

— Y,
.

] ‘U = . — e ~

i e
o

I N KA 0.2

0.4 {5 & 1.0
Unoertainty of Spherical lsotropy Assessment: & 2.6% (k=2)
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ETIDVE- BN 1614 Bepemiyer 13, 2012

DASYIEASY -~ Parameters of Probe: ETIDVE - SN:1618

Other Probe Parameters
Sensor Arrangement

Triangular
“Connactor Angle () 92.6

Mochanical Surace Detection Made anabied

Q;:} <al Surtace Lretection Mode o “disabled

| Probe Overall Length 337 mim-

Probe Body Diameter 10 mm

Tip Length ’ —" T

| Tip Diameter 6.8 mm

Probe Tip to Sensor X Calibration Poirt T T T E  em

Frobe Tip to Sensor ¥ Calibration Point 2.7

_Pmbe}_'l_plc)ﬁer!bor;E(;riinbrmmn Point 2.7 mm

Recommended Measurement Distance from Surfaoe 4 mm

Cedificate Mo: ET3-1818_ SepiZ Fage 11 of 11



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

Acoredited by the Swiss Acoreditation Service (SAD)
The Swiss Accreditation Service 15 one of the signatories to the EA
Mutilaterat Agreement for the recognifion of calibration certificates
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23 Schweizerischer Katibrierdienst

o Service suisge d'etalonnage

g Saervizio svizzere di taraivra
Swins Galibration Service

Accreditation Mo,: SCS 108

Ohject

Calibration procedure(s)

Calibration date:

Calibration Equipment used (M&TE: critical for calibration}

This calforation certificaie docurmaents the traceability to national standards, whioh realize the physical units of measuremenis (51).
The maasurements and the uncertainties with confidence probabliily ars given gn the fllowing pages and sre part of the certificate.

All galibrations have been conducted in the closed laboeratory facility; environment temparature (22 & 3)*C and humidity = 70%.

DAE4

Gh: G54

ary Standayds Gal Date (Certificate No.) Scheduted Catibration
PowermeterFaa1o8 | GR4t20387e 37:Mar11 (No. 217-01372) Apr-12
Powae sensor E4412A My 41408087 372) Apr-12
Reference 3 dB Attenustor | SN: 55054 (3¢) 59) Apr-12
Haforgnce 20 d8 Attonuator EN: 85086 (20n) d‘;i—Mr:r-H{No 217-01367) Apr12
Refarenca 3¢ dB Attenuator SN 56124% (300) 29-tar-11 (No. 217-31370) Apr-12
Reference Prabe ES30V2 GN: 3013 | 29-Dec. 1] (Mo, EB3-3013. Dect) Dec.12

A-May-11 (No, DAE4-BES Mayl1)

i

Srcondary Standards

Ghack Dale Gn hause) e

[ Network Analyzer HE 87536

_RE generator HP 8648C |

US3T390685

YE3B42U01T00 ...

4-M0g-99 On house chack Ap'r-d- 1)

- Scheduled Check

I houge chack: Apr-13

14-0ed-01 (in house check Qot-11)

Calibraifacd by:

Approved by

el axcept in Tul withou! wiitlen approvat of the laboratory.

house check; Dct12

Issued, February 23, 2042

Cerificate No: ES3.303% Feb12
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Calibration Laboratory of Wy,
Schmid & Partner

Lngineering AG
Zeughaussirasse 43, 8004 Zurich, Swilzerland

Schwelrertschar Katibvierdienst
Serviee suists d'étalonnage
Servizlo avizzars dl taratura
Swiss Ualibration Servicy

A
‘:“_\\.\:‘_ a2

:1 4

Accredited by the Swiss Anureditation Service (SAS) Agereditation Neo.. SCE 108
The Swiss Agcreditation Service is one of the signataries to the EA
Multilateral Agreemeant for the recogrition of calibration certificates

Glossary,

T&L. tissue simutating quid

NORMx,y,z sensitivity in free space

Convl sensitivity in TSL / NORMx,y.z

DCR gdiade compression point

CF crast factor (1duty, cycle) of the REF signal

A B C moduistion dependent linearization parameters

Potarization ¢ w rotaton around probe axis

Polarization 8§ 9 rotation around an axis that is in the plans normal to probe axis (at measurement center),

e, 8= 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

WEEE Std 1628-2003, “IEEE Recommended Practice for Delermining the Peak Spatlal-Averaged Specific

Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament

Technigues”, December 2003
{EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) far hand-held davices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

-]

NORMx,y, z: Assessed for E-field polarization 3 = 0 {f 2 900 MHz in TEM-cell; f > 1800 MHz: k22 ngeguida).
NORMxy.z are only intermediate values, i.&., the uncertainties of NORMx, v,z does not affect the E-fleld
uncertainty inside TSL (see balow Conve),

NORMIx, v &2 = NORMx,y. 2 * frequency_response (see Freguency Response Chart). This ineartzation is
implemented in DASY4 software versions later than 4.2. The uncertainty of the fregquency response is included
in the stated uncertainty of Conuf,

DCPxy 2 DG are numerical linearization parameters assessed basad on the data of power sweep with CW
signat (no uncertainty required). DCP does not depend on frequency nor media.

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

Ay Bxy g Cxye, VR A B, Cave numerical linearization parameters assessed based on tha data of
power sweaar for spectiic modulation signal. The parameters do not depend on frequency nor madia, VIR is the
maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assegsed in flat phantom uging E-fisld (or Temperature Transfer
Standard for f = 800 Mz) 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 compeansation {alpha, depth) of which typical uncertainty values are given. Thess parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF whereby the uncertainty cotresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY vergion 4.4 and higher which allows extending the validity from £ 50 MHz te £ 100
MHz.

Spherical isotrapy (30} deviation from isofropy): in a field of low gradients realizad using a flat phantom
exposet] by a patch antenna.

Sensor Qffset: The sensor olfset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Certificaie No: 533035 Faniz Page £ of 11



£520V3 - SN.3035

February 22, 2012

Manufactured:  August 21, 2003
Calibrated: February 22, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Cerificate No; BS3-3030 Feb12

Page 3 of 11




ES3DVI- GN3036

Fabruary 22, 2012

DASY/EASY - Parameters of Probe: ES3DV3I - SN:3035

Basic Calibration Parameters

Sensor X Sensar Y Sensor £ Une (k=3j
1.10 173 101 % |
103.2 105.0
Modulation Calibration Parameters
LHD Comymunication System Nam PAR A 8 e Vi@ Unc™
100C0 CW 0co | ox 0.00 0.00 1,00 1062 | £2.7 %
Y DOO | 000 | 1.00 647
Z . 000 (.00 1.00 1193

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

" The uncertainties of NarmX, .2 do nal affect the §-field uncertainty inslde TSL (sae Pages & and 6),
B hurnerisal lissarization parameter; uncertsinty not reguired.

. Uncartainty is determined using the max. deviation from lingar response applyicg reclangular distribution and tz expressed for the sguars of the

fiedd value.

Certificate No: ES3-3035_Fabt2

Page 4 of 11




ES30VI- SN:3035 February 22, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3035

“““““““ Relative Conductivity Dapth Unet.
f(MHz)C | Permaitivity” | {Sfm)" ConvEX | ConvEY | ConvFZ | Alpha | (mm) (k=2)
VB3 poAvs 1 080 _6.04 6.04 6.04 0.47 1.40 +12.0 %
R4~ DUUOR VRO 15 SOOI AU = L AONS N-2t 6.31 5.31 0.60 185 | #12.0%
1900 40.0 1.40 5.14 5.14 5,14 0,79 1,17 12,0 % |
2450 39.2 1.80 4.56 4.56 4.56 0.60 1.46 +12.0%

 Frequoncy validity of + 100 MHz only applies for DASY vd.4 and highar {sas Page 2), eige itis restricted 1o + 50 MHz. The uncertainty is the RSS
of the ConvF uncartainty st calibration freguency and the uncertainly for the indiosled frequency band,

" AL frgquoncigs below 3 G, the valldity of tigsua paramatars (2 gnd o) can be relaxad 1o £ 10% i iguid compensation formuls is applied to
measured SAR vatues. Al fraquencies above 3 Gz, tha valldiy of lissue pararmeters (¢ aid o) i5 restricled do £ 5%. The uncertainly is the RSE of
the ConvE uncerainty for indicated target tissoe patamelions,

Canificate N, B53-3035 Feh1? Page 5 of 11



ES2DVI- BN303S February 22, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - 8N:3035

Calibration Parameter Determined in Body Tissue Simulating Media

Refative Conductivity Depth |  Ungt |
F(MHz)® | Permittivity (8im)" | ConvFX | ConvFY | CowFZ | Alpha | (mm) |  (k=2)
836 | 8B 047 6.09 6.09 609 | 057 | 135 | #120%
SO 5 SN O K- 5.02 802 5,02 1079 £12.0 %
Lsss 1.52 4.63 463 | 463 | 058 +12.0 %
______________ 1.95 4.23 423 | 423 0.80 111 +12.0%

" Frequency validity of £ 100 MHz only applies for DASY vd.4 and highar (see Pags 2), elas it is restricted to £ 50 MBz. The uncertainty is he RES
of the Convt’ encartainty at calibration freguency and the uncertainly tor the indiceted frequancy band.

" At fracuancies below 3 Gz, the validity of lssoe parameters (& and o) can be relaxed to & 10% F llquid compensation Torauls 18 epplisd to
measured SAR valups. At frequencies above 3 GHz, the validity of issue parameters (& and o) 18 restricted o + 5%, Tha uncertainty 15 the RSS of
e ConvF uncestainty for indicated begel Sssoe paramelers.

Certificate No; ES3-3035_Febiz Page 6 of 11



ES3DV3- BN:3035
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Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Februgry 22, 2012
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Uneertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ERIODVI- BNI3035

Fabruary 22, 2012

Receiving Pattern (¢), 9 = 0°

=000 MHz, TEM =1800 MHz R22
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Uncertainty of Axlal Isotropy Assessment: + 0.5% (k=2)
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ES30V - BGN:3035 Fabruary 22, 2012

Dynamic Range f(SAReaq)
(TEM cell , f = 900 MHz2)
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10:_1..

103

10

1DL'J' i { LI ' . i B SR — i
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BAR fmyW/lom3)
k3 ¢
S A onot compensated
x| & T§
Y onot compersated £ vompensaied A not compensated

Error [¢B]

'i;l‘)-'f 'I}Ef”
SAR [m¥Wicm3]
%

107

¥ L
s Kool compengated Y oom
¥ ot compensated £ uompensated 7 not compensated

Uncertainty of Linearity Assessment: & 0.6% (k=2)

Certificate No: EG3-3035, Feb12 Prage 9 of 11



ES3ILVE-- BN13035 February 22, 2012

Conversion Factor Assessment

f= 835 MHz WGLS RS (H_convF) fe 1900 Mz WGLS R22 (M_conve)

‘ i :
: " . i
A ' !
g i : i
i P :
: i : i
1 i i :
{ ' . i
] o !
: L ;
; 4 - ;
i i W :
i H U :
H ! T '
i . " |
H . w i
i s i
! b !
i . |
: 1 i i
| !
i
i sl :
. ! b I
' |
A
N i Ll

ik

ity Srm ALt
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cedificate No, £53-3025_Fab1? Page 10 of 11



ERIVI- GMN30RE

Febiruary 22, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3035

Other Probe Paramefters

Sensor Arrangement

Connector Angle ("}

Triangular

Machanical Surface Detection Mode

MNot applicable

Wﬁﬁiical Strface Detection Mode

Brobe Ovorall Langth

Probe Body Diameter

enabled

T disabled |

337 mm

Tip Length

10 mm

4 mim

Probe Tip to Sensor X Calibration Point

Probe Tip to Sengor Y Calibration Point

2mm

ip to Se

Recommended Measurement Distance from Surface

2 mm

2mm

FPage 11 of 11
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Accrodiled by the Swiss Accraditation Service (SAS) Accreditation Ne.: BCS 108
The Swiss Acereditatton Service is ome of the signatories to the EA
Muttiiateral Agreement for the racognition of calibration certificates

Object

Catibration procedurels)

Calibration date:

Thig ealibration certificate dosuments the racaatilily to national stendards, which realize the physical units of measurements (51).
The measuremaents and the uncertainties with confidence probabilty e given on the following pages and sre par of fhe cerificate,

Adt calibrations have been conducted in the closed laboratory facility. environment temperature (22 2 3)°0 and fiamiclty = 70%,.

Calibration Equipment used (METE ciltical for calibsation)

Primary Standards 10 Cal Date (Certificate o) | Goheduled Calibration

Powar meter F44108 GR41293874 28Mar12 (N, 217-0150R) Apr-13

Pewae gensor E4412A Myat49nGeT 20-Mar-12 (No. 217 Apr-13

Referance 3 dB Atenuator SN, 88054 (30) 27-Mar-12 (Na. 217-014% Apr-13

Haferance 20 B Attenugtor SN: S508G (20b) AT-Mer-12 (Mo, 217-01828) - Apr13

Refersnce 36 4B Atteruator SN: 55129 (30b) S7.Mar12 (No. 217-01832) Apr-13
_Referense Probe EE3DVE 8N 303 ) #B-Dec-11 (No, EB3.3013 Daci 1) Dec:12

DAE4 | SN: 660 10-dan-12 (No. DAE4-660_tan12) Jan13
“Sncondary Standards T theek Date (in house) | Soneduled Gheck
RF generafor HP BE4EC, 4 US3G4RUS1700 4-Aug-2% (in house check Apr11) ih .hé:;use {:]‘u-)c:k: Apr-13

Metwork Analyzor HP 87538 US37300585 B-Cet-07 fin howgse chack Oot-11) in house | ootz

Mz Functi Slgnat

Calirated by:

Appraved by,

Issued: May 28, 2012

fficate shall not be reproduced except in full withous written approval of the laboratory.
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Calibration Laboratory of AN g Schweizerischer Kafibrierdienst

Schmid & Partner E ¢ Service suisse détalonnage
Engineering AG il g Servizio svizzero ¢i taratura
Zeughaussirasse 43, 3004 Zurleh, Switserland Y e Bwlss Catthration Service
tefy e
Accredited hy the Swiss Accraditation Service (SAS) Accreditation No.; SCH 108

The Swiss Acoreditation Servige is one of the signatories to the EA
Muttitatersl Agreement for the recognition of catibration certificates

Glossary:

TSI, tissue sinulating figuld

NORMx,y.z sensittvity in free space

ConvF sensitivity in TSL / NORMx, v,z

Ity diode compression point

CF crest factor (1/duty cycle) of the RF signal

A B C modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization 4 # rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:
gy (EEE 5td 1528-2003, IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarplion Rate (3AR) in the Human Head from Wirgless Communications Devices: Measurement
Technigues”, December 2003
B) [EC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity 1o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
s NOERMx,y z: Assessed for E-field polarization 8 = 0 (f £ 800 MMz in TEM-cell; { » 1800 MHz: R22 wavegilide),
NORMx,y,z are only intermediate values, L.e., the unceriainties of NORMX,y,z does not affect the £2.field
uncertainty inside TSL (see below ConvF).

o NORM{fx v,z = NORMx y.z * frequency._response (see Frequency Reaponse Chart), This inearization is
implemented In DASY4 software veraions later than 4.2, The uncertainty of the frequency respense is included
ire the stated uncertainty of ConvF.

s DCPxy.2 DCP are nutnericat linvarization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required}. DCP does not depend on frequency nar media.

= FPAR:PAR is the Pesak to Average Ratio that is not calibrated but determined based on the signal
characteristios

e A2 Bxy.z Oxyr VRXy.2 A, B, Care numerical linearization parameters assessad based on the data of
power swaep Tor specific modulation signal, The peramsters do not depend on frequency nor madia. VIR is the
maximum calibration range expressed in RMS voltage across the diode.

o Convl 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 f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compernsation (alpha, depth) of which typical uncartainty values are given. These parameters are
usad in DASY4 softwars to improve probe accuracy closa o the boundary. The sensitivity in TSL corresponds
to NORMx,y.z * Convi whersby the uncertainty corresponds fo that given for ConvE. A frequency dependent
ConvF is used in DASY version 4.4 and higher which aflows extending ihe valldity from £ 50 MHz ta & 100
MHz.

«  Sphercal isotropy (300 deviation from isotropy): in a fisld of low gradients realized using a flat phantom
exposed by a patch antenna.

o Sensor Offsef. The sensar offset corresponds (o the offset of virlual measurement center from the probe tip
{on probe axis), No tolerance roguired.

Cerlifivate No: ES3.3036 _May12 Page 2 of 11



ES30VE -~ BN:3036

Manufactured:  August 21, 2003
Calibrated: May 29, 2012

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY?2 systeml)

May 29, 2012

Cenificate No. BES3-3036_May12
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ES3DV3- EN:3036

May 28, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - 8N:3036

Basic Calibration Parameters

Sensor X Sansor ¥ “Bensor 7 Unc (k=2)
Norm (uV/AVIm)Yy" 1.27 1.41 AT 0
DCP (mv)® 101.5 100.7 101.2 |
Modulation Calibration Parameters
Ui Communication System Nama PAR A B ¢ VR Unes
dB B dB my (km?!)
‘ e WA T now IIIIIIII 200 T wmat
z} 800 | 000 100 11887

The reporied uncertainty of measurement is stated as the standa;}d uncertainty of measuremeant
multiplied by the coverage facior k=2, which for a normal distribution corresponds to & coverage
probability of approximately 95%.

A Thy uncerianties of Nomd, Y, Z do not affect the E*-field upcertainty inside T3 (see Pages 5 and 6).
Nlll'liﬁ-)l'lbal linesrization parmmeter uncertainty not required.

Uncedainty is determined using the max, deviation from linear response applying rectangular distribution and 1s exprassed for the square of the

fleld value.

Certificale No: £S3-3036_May12
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ES3DV3- SN:3038 May 29, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3036

Calibration Parameter Determined in Head Tissue Stmulating Media

“Relative _ | Conductivity Depth Unct.
£ (MHz)® | Permittivity” (8m)" | ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
B35 41.5 0.90 5.80 5.80 5.80 0.37 1.75 +12.0%
1750 40.1 1.37 5.02 5.02 5.02 0.80 1.18 £12.0%
12800 46.0 1.40 4.63 4.83 4,83 0.55 145 1 2120%
2450 39.2 1.80 4.22 4.22 4.22 .80 1.26 £120%

? Prpquancy validity of £ 100 Mitz only applias for DASY va.4 and higher (s Page 2), else Uis restricted to £ 50 MHz, The uncerainty is the RSS
of the ConvE unaertainty # calibration fraguency and ihe uncedainly for the indicated frequency band.

" al frequenties below 3 GHz, the valicity of tissue parameters (¢ and ©) can be relfaxed to £ 10% i fguid compensation formula is appliad to
megsurad SAR valups. Al frequancias above 3 GHe, the validity of tissue parameters (w and o) is restricted 1o + 5%, The oncertainty ia the RIE of
tha ConvF uncertamty for indicated target tissue paerameaters.

Certificate No; ES3-3036_Mavi2 Page & of 11



ES3DVE- BN3036 May 29, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3036

{-alibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductlvity bopth | Unct,

f(MHz)® | Permittivity" (S ¥ ConvF X | ConvFY | ConvFZ | Alpha | (mm) {ka=2)
835 552 0.97 5.83 283 | 583 | 047 1.80 + 120 %
1750 534 1.49 4,70 4,70 4.70 1 0,80 1.46 +12.0 %
1900 53.3 1.52 447 1 447 4.47 (.81 1.45 +12.0 %
2450 52,7 1,95 9 | 400 | 080 | 113 | £120%

Y Fraguanty vilidity of £ 100 MHz only apphes for DASY vd.4 and higher (see Page 2), else it Is restricted o + 60 MHz. The uncertainly 1s the BSS
of the ConvF uncertainty ai catibration frecuency and the uncedainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of tissue parameters (s and o) can be relaxed 0 & 10% if liquid compensation formuta is appied fo
measured SAR values, Al frequencies above 3 GHz, the validity of fissue parsmeters (v and o) s rastrictad © + 5%, Tha ungerlainly is the RSS of
the ConvF uncedainty for iIndiceted target tissue parameters.

Certificate No: ES3-3036_May12 Page 6 of 11



ES30VE- SMNIG026 May 29, 2012

Freguency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22}

DLt e e e

Frequancy response [normaized)
o
B3
(=

bbb

085 L d b L b e
3000

Uncertainty of Frequency Response of E-ield: & 6.3% (k=2)

Cerificate No: ES3-3036_Mayt2 Fage 7 of 14



ES30VE- BN13056 May 29, 2012

Receiving Pattern (¢), $ = §°

£2600 MHz TEM £=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No; E33-3036, May12 Page 8 of 11



ES30V3- BN:3038

mn

[nput Signal fuvs

10t

102,

Error [4B]

104

Dynamic Range f(SARpqaq)
(TEM cel! , f = 00 MHz)

Fop

1
P

[ f r !
10 tias 100 100 10!
SAR mWilem3]
i ‘e
not competsated conmpenzatecd

100 1 1ot 108 o o2
SAR [mW/em3
] 8]
rol cornpansatsg comamated

Uncertainty of Linearity Assessment: & 0,6% (k=2)

Certificate No, E23-3036, May

1ot

May 28, 2012
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ES3DV3. SM:3036 May 28, 2012

Conversion Factor Assessment

= 338 MHz WELE B8 (M convF) f = 1800 MHz WGLS R2Z (M _con}

sl o o !

4
& vl

B
whmd

T
piR

Kbty

Deviation from Isotropy in Liquid
Error (§, 3), f = 800 MHz

Terigtion

«40 08 D6 04 02 00 02 04 08 0B 1.0
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)

Serificate No: E53-3036, May 12 Fage 10 of 11



ES30DV3- SN:3036 May 29, 2012

DASY/EASY - Parameters of Probe: ES3IDV3 - SN:3036

Other Probe Parameters
Sensor Arrargement Trianguiar

Connactor Angle (%) Commmm—m -165.3

Mechanical Surface Detection Mode CoTmmmmm— enahled

Optical Surface Detection Mode digabled

Probe Overall Length 337 mm

Probe Body Diameter S 40 mm |

Tip Length o 1mm

Tip Diameter amm

“Praba Tip to Sensar X Calibration Point T mm

Frobe Tlp to Sensar Y Calibration PC)H‘"#!EM#MM Z I”]'H'TIM

“Probe Tip o Sensor £ Galibration Boint 2mm

Recommended Measurement Distance from Surface ‘ 3 mm

Page 11 of 11



