‘\\\\,_\\\qu’,,ﬂl
A

Calibration Laboratory of Y

Schmid & Partner
Engineering AG

Zoughaussirasse 43, B0D4 Zurich, Switzerland T

Accredited by the Swiss Accredilation Service (SAS)
The Swias Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibratior certificates

Client Sporton-CN (Auden)

Schweizerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura
Swise Calibration Service

Accreditation No.: SCS 108

Certificate No: EX3-3687_Sepi12

|CAL!ERATIDN CERTIFICATE

Object

Calibration procedure(s}

Calibration date:

EX3DV4 - SN:3687

Qi CAL-01.vB, QA CAL-14.v3, OA CAL-23 vd, QA CAL-25 v4

salibration procediire for dosimetric E-fiald probes

Seplember 28, 2012

Calibration Equipment used (M&TE critical for calibralion)

This calibration certificale docurments the traceability to naticnal standards, which realize the physical units of measurements (S1).
The measurements and the uncerainties with confidence probabilily are given on the {ollowing pages and are part of the centificate.

All calibretions have been cenducted in the ¢losed laboratory facility: environment temperature (22 £ 3)°C and hurnidity < 70%.

| Primary Standards | ID Cal Date (Certificate No.) Scheduled Calibration
‘ Power mater E44198 | GB41293874 29-Mar-12 (No. 217-01508}) Apr-13 |
| Power sensor E44124 | MY41498087 29-Mar-12 (No. 217-01508) Apr-13 ‘
l Reference 3 dB Attenuator | SN: $5054 {3c) 27-Mar-12 (No. 217-01531) Apr-13
‘ Reference 20 dB Attenuator SN: 55086 (20b) 27-Mar-12 (No. 217-01520) Apr-13 -
| Reference 30 dB Attenuater SN: §5129 (30b} 27-Mar-12 {(No. 217-01532) Apr-13 - -|
Reference Probe ES3DVZ SN: 3013 29-Dec-11 {No. ES3-3013_Dec11) Dec-12
DAE4 SN: 660 20-Jun-12 (No. DAE4-660 Jun12) Jun-13
| -
Secondary Standards 1 1D Check Date {in house) Scheduled Check __
RF generator HP 8648C | Us3642U01700 4-Aug-99 (in house check Apr-11} In house check: Apr-13
Network Analyzer HP 8753E E UE37350585 18-0ct-01 (in house check Qct-11) In_house check: Oci-12
Name Function Signatire | — — 1
Calibrated by: Chrisdio Eaubear Laboradory Techncian l', b
1 W
Approved by: o=t P Teahinical Mznarja: . : P

This calibration certificate shall not be reproduced except in full withaut written approval ol the labaratory.

issued: September 28, 2012
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Calibration Laboratory of o \\Ll’/” G  Schwaizerischer Kalibrierdienst

Schmid & Partner ﬁ‘“{&__’{” c Service suisse d'étalonnage
Engineering AG R Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 1/ ;/ \_\‘\ Swiss Calibration Service

Ascredited by the Swiss Accreditalion Service (SAS) Accreditation No.; SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cenrtificates

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A B, C modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarizaticn 8 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 3 =0 is normal to prcbe 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 (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

b) IEC 62209-1, “Procedure to measure the Specific Abscrption Rate (SAR) lor hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and interpretation of Parameters:
» NORMyx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegmde)
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the £2field
uncertainty inside TSL (see below ConvF).

s  NORM(fx,y,z = NORMx.y,z * frequancy_response (see Frequency Respense Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncentainty of ConvF.

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

*« PAR:PAR s the Peak tc Average Ratio that is not calibrated but determined based on the signal
characteristics

s Axy.z Bx.yz Cxyz VRxyz A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibraticn range expressed in RMS voltage across the dicde.

«  ConvF and Boundary Effect Parameters; Assessed in flat phantom using E-field (cr 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 compensalion (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 NORMXx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

s Sphercal isotropy (3D deviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

+« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Certificate No: EX3-3697_Sepi12 Page 2 of 11




EX3DV4 — SN:3697 Septembper 28, 2012

Probe EX3DV4

SN:3697

Manufactured:  April 22, 2009
Calibrated: September 28, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 sysiem!)
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EX30V4- SN:3697

September 28, 2012

DASY/EASY - Parameters ¢f Probe: EX3DV4 - SN:3697

Basic Calibration Parameters

‘ Sensor X Sensor Y . Sensor Z Jrc (k=2)
LI\J_O@ uVA(VImyA 0.47 0.47 ] 082 +10.1 %
" DCP (mV) 99.1 99.9 | 98.4 -
Modulation Calibration Parameters
| uID Communication System Name PAR A B C VR T yunc® |
| dB dB dB mv. o k=2)
0 cwW 0.00 0.00 000 [ 100 | 1540 | #35%
0.00 0.00 1.00 | 1541 ]
0.00 000 | 1.00 157.5 |

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

f‘The uncertainties of NormX,Y,Z do not affect the E*-field uacertainty inside TSL (see Pages 5 and B).

® Numerical linearization parameter: unceriainty not required.

* Uncertainty is determined using the max. deviation from linear respanse applying rectangular distribution and is expressed for the sguare of the

fisld value.

Certificate No: EX3-3697_Sep12
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EX30V4- SN:3697 September 28, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Calibration Parameter Determined in Head Tissue Simulating Media

T Reilat.ive . ‘C(;nduct]Fvlty L | Depth —I Un_ct. |
_f (MHz) | Permittivity (Sfm)__‘ ConvF X | ConvFY ConvFZ | Alpha | (mm) | (k=2)
750 J; 419 ‘0.89 | 898 §.98 | 8.98 0.18 | 141 | £120%
835 41.5 0.80 B 8.64 B8.64 8.64 0.34 0.95 +120% |
900 | 41.5 0.97 ‘ B8.66 ‘ B66 | 866 0-534 0.69 " £12.0% |
| 1450 40.5 1.20 8.18 J 8.19 8.19 0.16 1.83 +12.0%
= =1 : —
1750 | 40.1 1.37 | 770 , 7.70 7.70 0.60 069 | £120%
1900 1| 40.0 1.40 743 . 7.43 7.43 0.51_‘ 0.74 +12.0%
. 2000 L 40.0 1.40 736 | 7.36 7.36 | 063 | 066 . +120%
2300 39.5 1.67 6.93 6.93 693 | 0.34 0.91 £120% |
l 2450 39.2 180 658 | 658 | 658 | 028 ‘_ 1.01 Jl_ +12.0 % |
! 2600 39.0 [ 1.96 ] 6.42 642 | 642 | 0.40 | o081 | +120% !
5200 36.0 . 466 4.86% 4.86 4.86 | 030 | 180 | #131%
5500 35.6 | 4.96 460 460 | 460 0.30 180 | £131%
5600 35.5 5.07 425 4.25 l: 4.25 035 ;| 1.80 +131% |
5800 35.3 5.27 | 4728 428 | 428 | 045 | 180 \l +13.1% _:

€ Frequency validity of = 100 MHz only applies for DASY v4.4 and higher (see Page 2). else it is restricted to + 50 MHz. The uncertainty is the RSS
of tha ConvF uncentainty at calibration frequency and the uncerainty for the indicated frequency band.

At frequencies below 3 Gl4z, the validity of tissue parameters (r and o) can be relaxed to + 10% if liquid compensation farmula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to  5%. The uncertainty is the RSS of
the ConvF uncerainty for indicated target lissue paramelers.

Certificate No: EX3-3627_Sepi2 Page 5 of 11




EX3DV4- SN:3697 September 28, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Calibration Parameter Determined in Body Tissue Simulating Media

f . l Relative _ 'Conguctirvily | " Depth | Un=ct. |
(MHz)~ | Permittivity (&/m) ConvFX | ConvFY | ConvFZ | Alpha {mm} | (k=2) _I‘
750 55.5 | 0.96 8.86 8.86 8.86 0.49 0.78 | +120% |
| 835 55.2 ‘ 0.97 B65 -~ 865 | 865 | 0.30 108 | $120%
900 ‘ 55.0 ‘ 1.05 B&7 | 857 857 033 ! 1.01 +12.0%
1450 54.0 1.30 780 780 7.80 0.19 1.80  +12.0%
1750 | 53.4 ‘ 1.49 . 7.26 | 7.26 7.26 0.46 0.79 +12.0 %
1900 ‘ 533 W 1.52 6.96 6.96 _ 698 | 0.40 0.83 ‘ +12.0%
2000 53.3 1.52 7.10 7.10 ‘ 710 | 0.33 080 | ¥120%
2300 | 52.9 1.81 6.76 6.76 676 054 0.72 _*12.0%
2450 827 185 6.57 657 |, 657 | 075 . 057 ' £120%
2600 52.5 2.16 6.40 6.40 6.40 1 080 056 +120%
5200 | 490 530 428 | 429 4.29 0.40 L ) 1'90—‘1—‘;1&%"‘]]
5500 48.8 5.65 301 [ 3H 391 | 040 ; 190 *+131%
5600 48.5 5.77 3.75 3.75 375 | 040 } 1.90 £13.1 % ‘
5800 | 48.2 6.00 406 4.06 4.06 0.50 ] 1.90 +131 %

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). else it is restricted to = 50 MHz. The uncerlainty is the RSS
of the ConvF uncertainty at catibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to = 10% if liquid compensation formuia is applied to
measvred SAR values. At frequencies above 3 GHz, Lhe validity of tissue parameters (e and a) is restricted to + 5%. The uncertainly is the RSS of
the ConvF uncertainty for indicated target tissue parametars.

Certificate No: EX3-3697_Sep12 Paga 6 of 11



EX3DV4— SN:3697 Seplember 28, 2012

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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EX30Vv4- SN:3897 September 28, 2012

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncenrtainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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EX3DV4— SN:3697 Seplember 28, 2012

Dynamic Range f(SARyeaq)
(TEM cell , =900 MHz)

Input Signal [uV]

SAR [mWicm3]
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3Dv4- SN:35697 September 28, 2012

Conversion Factor Assessment

f = 835 MHz, WGLS R9 (H_convF) f = 1800 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (6, 3), f = 900 MHz

-10 -08 <08 -04 02 0.0 0.2 0.4 0.6 0.8 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX3DV4- SN:3897

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Other Probe Parameters

Seplember 28, 2012

| Sensor Arrangement

T

Connector Angle (°)

riangular
911

' Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode “Jisabied |

| Probe Overall Length ) T 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm

" Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1T mm
Recommended Measurement Distance from Surface T 2mm |

Certificate No: EX3-3697_8Sep12 Page 11 of 11



g  Schweizenscher Kalibrierdienst
c Service suisse d'#alonnage

Calibration Laboratory of Wt
Schmid & Partner {::—-'//

Engineering AG s Servizlo svizzero di taratura
Zeughausstrasss 43, BO04 Zurich, Switrerland m. Swiss Calibration Service
Accredited by the Swiss Accraditalion Senice (SAS) Accreditation No.. SCS 108

The Swiss Accraditation Sarvice s one of tha signatories to the EA
Multilateral Agreament for 1he recognition of calibration certificates

Calibration date:

Thie calibrabion cenificata documents The traceabity to netions standands, which reafize the physical unts of messurements (51)
The measunements and the uncartafilies wilh confidences probabilty ame ghven on this follewn( pages and mre pan of he cerfificate.

All calibrations have been conducted in the closed isboratory taciity: emaronment tempenture (22 = 3)°C and humidiny < T0%.

Calibration Equipmant psed (METE critical for calbration)

Primary Standards i Cal Date (Cerfificate No ) Scheduled Calibration
Power meter E44 198 GB41293074 D4-Apr-13 (No. 217-01733) Apr-14
Power zensor E44124 MY4 1498087 04-Apr-13 (Mo, 217-01733) Apr-14
Reference 3 ¢ Aftenuator SN: 85054 (%) 04-Apr-13 (No. 217-01737) Apr-14
Reference 20 o8 Atlenuates SN 85277 (20x) 04-Apr-13 (No. 217-01738) Apr-14
| Reference 30 ¢8 Aftenuator | SN 55129 (30b) 04-Apr-13 {No. 217-01738) Apr-14
Refarence Probe ES30V2 SN 3013 28-Dec-12 (No_ES53-3013, Dec2) Dec-13
DAES SM- 850 31-Jan-13 (No. DAEL-B60 Jan13) Jan-14
Secondary Stendanis D Check Dale {in housa) Scheduled Check
RF generator HP BB4EC US 342001700 4-Aug-0% in house check Apr-13) in house check: Apr-15
Network Analyzer HP 87538 | US37390585 18-Oct-01 fin house check Oct-12) in houss chack: Oc-13
Catibrated by
Approved by

tasued: June 4, 2013

This cakration cerfificate shall not be meproduced except in full without written approval of the laboratary,

Certificate No: EX3-3702_Jun13 Page 1 of 11



Calibration Laboratory of @

Bohwaeizersaher Kallbrierdienst

Schmid & Partner Service suisse d'étalonnage
Engineering AG — Servizlo svirzers di taratura

Zeughausstrasse 43, B0D4 Zurich, Switzerland ; aﬁ&y‘ Swiss Calibration Service

Accradited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108

The Swiss Accreditation Sefvice is ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL { NORMx, v,z

DCP diode comprassion polnt

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

AB.CD madulation dependent linearization parameters

Polarization ¢ g rotation around probe axis

Polarizalion 8 3 rotation around an axis that is [n the plane normal to probe axis (al measurement center),

e, 8 =0 s normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

IEC 62209-1, "Procedure io measure the Specific Absamption Rate (SAR) for hand-held devices 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 & = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz: RZ2 waveguﬂa]
NORMx,y.z are only Intermediate values, | .e., the uncertainties of NORMx,y.z does not affect the E-field
uncerfainty Inslde TSL (see below ConvF).

NORM(fx,y,z = NORMx,y.z * fraquency_response (see Frequenay 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 uncenainty of ConvF.

DCPx,y, 2 DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal (no uncerainty 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
charactaristics

Axy.2 Bxy.z: Cxy.z; Dxy.z: VRx.y.z A, B, C, Dare numencal linearfzation parameters assessed based on
the data of power sweep for specific modulation signal. The paramalers do not depend on frequency nor
media. VR is the maximum calibration range expressed In RMS voltage across the diode.

ConvF and Boundary Efect Pareametfers: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for | < 800 MHz) and inside waveguide using analytical figid distnbutions based on power
measuremants for f » 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 paramaeters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx, vz * ConvF whereby the uncentainty corresponds to that given for ConvE A frequency dependeant
ConvF is used in DASY version 4.4 and highar which allows extending the validity from + 50 MMz to £ 100
MHz

Sphercal isotropy (3D deviation from isotropy): in a fleld of low gradients reallzed using a flat phantom
axposed by a patch antenna.

Sensor Offset The sensor offset corresponds to the offset of virtual measuremeant centar fram the probe tip
{on probe mxis). No tolerance required,

Certificate No; EX3-3782_Jun13 Page 2 of 11



EX30V4 — SM3TE2 June 4, 2013

Probe EX3DV4

SN:3792

Manufactured:  April 5, 2011
Calibrated; June 4, 2013

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ systaml)
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EX30Va- SN.3792 June 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Basic Calibration Parameters

| Sensor X Sensor Y | Sensor Z | Unc (k=2)
Norm {uV.’aV.’mﬁ" 064 0.55 ! 0.54 £+10.1%
DCP (mV) 98.2 [ 100.1 . 100.1
Modulation Calibration Parameters
(1][a] Communication System Name | A B c o YR | Unct |
dB dBvVuV d8 mV (k=2)
0 oW X 0.0 0.0 1.0 0.00 1365 +313%
¥ 0.0 0.0 1.0 1749 |
z | oo 0.0 10 1773 ;

The reported uncertainty of measurement is slated 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%.

|

A The uncertainties of NomX.Y .2 de not @lfect the E™-fiski uncertainty ingide TSL (sed Pages 5 and )

® Mumerical lineanzation parsmedat. uncertainly nol reguiesd.

o Uncarainty i datemmined using the max devston from linesr responge apphying reclangulir dstribution and = expressed for the aguare of the
fizld value.

Cenificate No: EX3-3792_Jun13 Page 4 of 11



EX3DV4- 3N:3792 June 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (s/m)© ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
835 41.5 0.90 B.86 8.86 B.86 0.52 0.70 +120%
900 41.5 0.97 B.72 8.72 8.72 0.80 0.50 +12.0%
1750 40.1 1.37 7.78 7.78 7.78 0.64 0.64 +12.0%
1800 40.0 1.40 7.51 7.51 7.51 0.53 0.70 +120%
2000 40.0 1.40 7.45 7.45 7.45 0.43 0.79 *12.0%
2300 38.5 1.67 7.18 718 7.18 0.75 0.59 +12.0%
2450 39.2 1.80 6.87 6.87 6.87 0.46 0.76 +120%
2600 - 39.0 1.96 6.69 6.69 6.69 0.38 0.83 +12.0 %
3500 37.8 2.91 6.90 6.90 6.90 1.00 0.54 +131%
5200 36.0 4.66 4.83 4.83 4.83 .40 1.80 +13.1%
5300 359 4.76 4.63 4.63 4.63 0.40 1.80 +131%
5500 35.6 4.86 4.63 4.63 4,63 0.40 1.80 +13.1 %
5600 35.5 5.07 4.54 4.54 4.54 0.35 1.80 £13.1%
5800 35.3 527 439 4.39 4.39 0.45 1.80 +13.1%

© Frequency validity of = 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncerainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (s and «) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (s and &) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

Certificate No: EX3-3792_Jun13 Page 5 of 11



EX3DV4— SN:3792 June 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHZ)® | Permittivity " (s/my* ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
835 55.2 0.97 9.15 9.15 9.15 0.46 0.79 £12.0%
900 55.0 1.05 9.05 9.05 9.05 0.80 0.58 £12.0 %
1750 53.4 1.49 7.61 7.61 7.61 0.45 0.81 £120%
1900 53.3 1.52 7.26 7.26 7.26 0.31 0.95 +12.0 %
2000 53.3 1.52 7.37 7.37 7.37 0.29 1.03 +12.0 %
2300 52.9 1.81 7.07 7.07 7.07 0.34 0.86 +12.0 %
2450 52.7 1.95 6.94 .04 6.94 0.80 0.50 +12.0 %
2600 525 2.16 6.70 6.70 6.70 0.80 0.50 +12.0 %
3500 51.3 3.31 6.26 6.26 6.26 1.00 0.48 +13.1%
5200 49.0 5.30 4.27 4.27 4.27 0.45 1.80 +13.1 %
5300 48.9 5.42 4.12 4.12 412 0.45 1.90 +131%
5500 48.6 5.65 3.86 3.86 3.86 0.45 1.90 +13.1%
5600 48.5 5.77 3.81 3.81 3.81 0.40 1.90 +131%
5800 48.2 6.00 3.92 3.92 3.92 0.50 1.90 +13.1%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else it is restricted to + 50 MHz. The uncenainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency bang.

F At frequencies below 3 GHz, the validity of tissue parameters (r and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the valigity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for ingicated target tissue parameters.
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EX30V4- SN:3792 June 4, 2013

Frequency Response of E-Field
(TEM-Cell:Ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Respanse of E-field: £ 6.3% (k=2)
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EX3DVa- SN 3792 June 4, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz. TEM f=1800 MHz R22

W -
il —_ w o _ _ -
J z
I L]
i L]
N |
- y _oa g8 od e o TEL8), g o
-— & i - 2 #
i : . i
g
- " k 5
-] " e "
= =
a . . B . a
Tal X ¥ z Ten X ¥ Fd
[/ 78 A— v, i g 5, e e | R
| 1 i |

iy : i 1 ; { 2 !
= | - H | | - |
Ig 0 e =_=__‘_,‘__,‘__.__._i-lL’-_‘.'u_-T—r ‘-‘i"'—-!rﬁ‘—‘dw‘l.‘—.‘_ !1..-.....‘,.4 i T" :'_1

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EX3DV4- 5N:3TH2

Dynamic Range f(SARheaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX30V4- SN:AT92 June 4, 2013

Conversion Factor Assessment

=900 MHz, WGLS RS (H_conv) I'= 1750 MHz WGLS R22 {H_conmvF)
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Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3792

June 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Other Probe Parameters

Sensor Arrangement Triangular ‘
Connector Angle (°) 298
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe QOverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 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

Certificate No: EX3-3792_Jun13
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditaton Service (345)
The Swiss Accreditation Sarvice is one of the signatores to tha FA
Multilateral Agreement for the recognition of callbration cenificates

Calibration procedure{s)

Coaliraton dete:

Schwewrerischar Kalibriordionst

Servi & Fital
Servirio svitzero di taratura
Swizs Calibration Service

Accreditation No.! SCS 108

Cartificata to: EX3-3925_Jun13

B SN R e

Calibration Equipment used (MATE ortical for calibration)

This calibration cartificate documents the traceabliity 10 nationa) sienderts, wheh realizs the physacal units of messuremen (51)
The measurements. and the uncedaimties with confidence probablity are given on the foliowing pages and e part of the cestificale,

All calinrations heve been conducted i the closed taboratory teciify. environment termpamaiure {22 £ 3;°C and humidity < T0%

Primary Standards iD Cal Dats (Cerificate No.) Scheduled Caltbration
Piower meter E44198 GB4 1283874 Od.Apr-13 (No. 217.01733) Apr-14
Power sansor E44124, Y 1 4BH0OBT 0d-Apr-13 (Mo, 217-01733) Apr-14
Beference 3 dB Attenuator Sh: SB0Sd (3c) Dd-Apr-13 (Mo 217-01737) Apr-id
Reference 20 dB Attenuator SN: 85277 (20m) Oa-Apr-13 (Mo, 217-01735) Apr-1a
Ralerence 30 dB AHenuator SN; 55129 (30b) 04-Apr-13 (Mo 217-01738) Apr-1d
Reference Probe ES30NVZ SN: 3013 28-Dec-12 (Mo EE‘S-HI]13_DB£:12:| Doc-13
| DAE4 SN: 8680 3t-Jan-13 (No. DAE4-660_Jan13) Jan-14
Secondary Standards D | Check Diate (in house) Schedulod Check
| RF gensrator HP B84EC US3B42U01700 | 4-Aug-98 (in house check Aor-13) in nouse check: Apr-15
| Metwirk Anabvoer HP 87536 USATI00585 15-Oct-01 fin howse check Oct-12) i house chock: Oct-13
MName Fincion
Calibrated by: mw Laboratery Tachmicsn
i ““ i__ Tochricel M »

This calibvation certificate shall not bie reproduced except In full withoul writlisn approval of the labaratony

Bsued: June 12, 2013
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Calibration Laboratory of

o ;) Schweizerischer Kaiibrierdienst
Schmid & Pariner m — g Service suisse d'étalonnage
Engineering AG ST S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swizerland ’-/,%ﬁ"ﬁ\ﬂwx? Bwiss Calibration Service
Accredited by the Swigs Accreditation Service (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx.v.2
oCcr diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD madulation dependent linearization parameters
Polarization o o rotation around probe axis
Polarization & 5 rotation around an axis that is in the plane normal to probe axis (at measurement cenler),

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Datermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

b) |EC 62208-1, "Procedurs fo measure the Specific Absomtion Rate (SAR) for hand-held devices used In close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMyxy z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide).
MNORM=.y,z are only intermediate values, |.e., the uncertainties of NORMz=, v,z doss not affect the E* field
uncerainty inside TSL (see below CornvF).

o NORMTx vz = NORMx, v,z * frequency_response (see Frequency Response Chart). This linearization is
implemeanted in DASY4 software versions later than 4.2, The uncentainty of the frequency response s included
in the stated uncerainty of ConvF.

o [DCPxyz OCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no 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 Bryz Cxy.z Dxyz VRxyz A B, C. D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibrafion range expressed in RMS voltage across the diode.

= 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 distibutions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters appiled for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
usad in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMx y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF s used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

s Spherical isofropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
gxposed by a patch antenna.

s Sensor Offsef. The sensor offset cormesponds to the offset of virtual measurement center frem the probe tip
{on probe axis). No tolerance required

Cerificate No: EX3-3925_Jun13 Page 2 of 11



EXIDV4 - SN:3825 Juna 12, 2013

Probe EX3DV4

SN:3925

Manufactured:  March 8, 2013
Calibrated: June 12, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX30V4- SN:3825

June 12, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3925

Basic Calibration Parameters

Sensor X Sensor’Y SensorZ Unc (k=2)
Norm (uV/(Vlm)z)A 0.59 0.52 0.50 +10.1 %
DCP (mV)® 98.2 98.5 98.1
Mecdulation Calibration Parameters
uiD Communication System Name A B C D VR Unct
dB dBvpV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 134.8 +3.5%
Y 0.0 0.0 1.0 175.7
z 0.0 0.0 1.0 169.4 ]

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 NormX,Y.Z do not atfect the FXfield uncertainty inside TSL (see Pages 5 and ).

® Numerical linearization parameter: uncertainty not required.

Uncertainty is determined using the max. deviation from linear response applying rectangular gistribution and is expressed for the square of the

field value.

Certificate No: EX3-3925_Jun13
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EX3DVd4- SN 3925 June 12, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3925

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Punu:hiu}i:i:y' m[s;:rm ConvF X I ConvFY | ConvEZ _ Alpha _m }'Ikg'}
750 419 0.89 10.34 __' 1034 | 1034 | 044 l 080 | $+120%
B35 415 0.90 987 | 987 9.87 029 | 099 | +120%

| 1750 40.1 | 137 B.36 8.36 8.36 056 | 072 | +120%
1900 40.0 1.40 8.13 B.13 8.13 037 | 0.1 | £120%
2150 39.7 1.53 7.89 7.89 7.83 054 | 074 | £120%
2450 39.2 1.80 7.25 7.25 7.25 D59 | 072 | 2120%
5200 36.0 4.66 5.25 5.25 5.25 030 | 180 | +131% |
5300 35,9 476 5.01 5.01 5.01 030 | 180 | +131% |
6500 35,6 4.96 489 4.89 4.89 | 030 | 180 | 2131%
5800 35.5 5.07 473 | 473 a2 | 030 | 1m0 | s131%
5800 253 527 448 | a8 | 448 | 040 | 180 | 2131%

£ Frequency validty of = 100 Miiz only spples for DASY v 4 and higher {see Page 2), eise || s restricted o + 50 MHz The uncerainty is the RSS
of the ConyF unceriainly ol calibration frequency end tha uncertainty for the Indicatod frequency band

F & frequencies below 1 Giz, [he valbety of lissue parameters (& antd a) can be relaced 1o & 10% IF bguid compensation formula is applled to
mezsured SAR values Al frequencies above 3 GHz. the validity of tisaus parasmeten (v and o) is restricted to £ 5%. Tha uncertamty is the RSS of
the Comf uncertainty for mdicaled target fssue paramstsrs

Cerificate No: EX3-3925_Jun13 Page 5 of 11



EX3DV4— SN:3925 June 12, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3925

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHZ) ¢ | Permittivity" (sim)* ConvF X | ConvFY | GonvFZ | Alpha {(mm) {(k=2)
750 55.5 0.96 10.24 10.24 10.24 0.34 0.99 +12.0%
835 55.2 0.97 10.02 10.02 10.02 0.47 0.84 +12.0%
1750 53.4 1.49 8.31 8.31 8.31 0.79 0.81 +12.0%
1900 53.3 1.52 7.91 7.91 7.91 0.36 0.91 £12.0%
2150 53.1 1.66 7.80 7.80 7.80 0.64 0.66 +12.0%
2450 §2.7 1.95 7.44 7.44 7.44 0.80 0.57 +12.0%
5200 49.0 5.30 441 4.41 4.41 0.40 1.90 +13.1%
5300 48.9 542 4.26 4.26 4.28 0.40 1.90 +13.1 %
5500 48.6 5.65 3.98 3.08 3.98 0.45 1,90 £131%
5600 48.5 5.77 3.78 3.78 3.78 0.50 1.90 +13.1%
5800 48.2 6.00 4.00 4.00 4.00 0.50 1.90 +131 %

® Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvE uncertainty at calibration lrequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to * 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to *+ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated targel tissue parameters.

Certificate No: EX3-3825_Juni3 Page 6 of 11



EX30Vi4- SN:3825
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June 12, 2013

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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EX3DVd- SN:3925 Jung 12, 2013

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2)
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June 12, 2013

Dynamic Range f(SAR}cad)
(TEM cell , f = 900 MHz)

EX30V4- SN:2825

108

102

+0.6% (k=2)

bt
o o6
(®]
COIm pensa
il
|

| e P A

 memmtchi

i
1

i
a
4
o b 2

+

[®]
COMpen SISl

1m0

::!.'.i!:"‘""" =

+o- eyt re o i

SAR [mWlem3]

o e o s

1090

SAR [mW/cm3)

Page 9 of 11

*
nmm“pﬁmm

Uncertainty of Linearity Assessment

[An) eufig nduj

Certificals No, EX3-3925_Jun13



EX3DVd- SN-3825 Jume 12, 2013

Conversion Factor Assessment

f = 835 MHZ WGLS RS (H_convF) f= 1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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BEX3DVa— SN3825 Jung 12, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3925

Other Probe Parameters

| Sensor Arrangemeant Triangular
Connector Angle () 934
Mechanical Surface Detection Mode i anabled |
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm

" Probe Body Diameter 10mm
Tip Length gmm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Callbration Point 1 mm
Recommended Measuremant Distance from Surface 2mm

Cortificate Mo: EX3-3925 Juntd Page 11 of 11



Catlibration Laboratory of \\\\\3;;,

Schmid & Partner o
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero dl taratura
Swiss Callbration Service

Accredited by ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton-TW [Auden) Codtificate No: ES3-3270_Sep12
|CALIERATION CERTIFICATE

Object ES3DV3 - SN:3270

Calibration procedure(s) QA CTAL-01.v8, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

Calibration date: Saeptember 28, 2012

This calibration certificate documenis the traceability to national standards, which realize the physical units of measurements {Sl).
The measuraments and the uncenainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been canducted in the ciosed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

| Primary Standards ) Cal Date (Certificate No.) Scheduled Caiibration
Power meter E4419B GB41293874 28-Mar-12 (No. 217-01508) Apr-13
Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13
Refersnce 3 dB Attenuator ' SN; S5054 (3c) 27-Mar-12 (No. 217-01531) Apr-13
] ——
| Reference 20 dB Attenuator , SN: 55086 (20b) 27-Mar-12 (No. 217-01529) Apr-13 _
J Reference 30 dB Attenuator SN: $5129 (30b) 27-Mar-12 {(No. 21701532) Apr-13
Reference Probe ES30DV2 SN 3013 29-Dec-11 (No. ES3-3013_Dec1t) Dec-12
DAE4 — SN: 660 20-Jun-12 {No. DAE4-660 Jun12) Jun-13
Secondary Standards R ‘Check Date (in house) | Scheduled Check B
RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13
( Network Analyzer HP 8753 US37390585 18-0¢1-01 {in house check Ocl-11) In house check: Oct-12
Name Function” Sitynature
Caiibrated by: Claudio L gxlser Labamtary Teohniclar \ b,
| | I
Approved by: Kaln Pokavic Tachnlcel Mansges E o
et e
Issued: October 1, 2012
:I‘_hiig_a!libraliqg Lc_giificate shall not be repraduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerlscher Kalibrierdlenst
Service suisse d'éetalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

Accrediled by the Swiss Accreditalion Service (SAS) Accreditation No.:. SCS 108
The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration centificates

Glossary:

TSL lissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMXx,y,z

DCP diode compression point

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

A B C modulation dependent linearization parameters

Polarization ¢  rotation around probe axis

Polarization 3§ 9 rotation around an axis that is in the plane normal to probe axis {al measurement center),

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

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

by IEC 62208-1, "Procedure to measure the Specific Absorpiion Rate (SAR) for hand-held devices used in close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

s NORMx,y z. Assessed for E-field potarization & = 0 {f £ 900 MHz in TEM-cell; f > 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).

o NORMxy .z =NORMxy.z * frequency_response (see Frequency Response Chari). This linearization is
implemented in DASY4 software versions {ater than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

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

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

s  Axy,z Bxyz Cxvz VRxyz A B Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

o 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 f > 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,y,z ™ ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent

ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MMz to £ 100
MHz.

s Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

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

Certificate No: ES3-3270_Sep12 Page 2 of 11



ES3DV3 — SN:3270 September 28, 2012

Probe ES3DV3

SN:3270

Manufactured:  f~ebruary 25, 2010
Caibrated: September 28, 2612

Calibrated for DASY/=ASY Systems

{Note: non-compatible with DASY2 system!)

Certificate No: ES3-3270_3ep12 Page 3 of 11




ES3D0V3— SN:3270 September 28, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Basic Calibration Parameters

[ Sensor X Sensor Y Sensor Z | Unc (k=2)
| Norm (uVi(vim)*Y* | 1.11 1.21 122 | +101%
. DCP (mV)® | 101.7 100.7 99.1 ‘

Modulation Calibration Parameters

uiD | Communicafion System Name PAR | A | B ¢ | VR | unc
dB dB B | ™V | (k=2)
Lo JE 000 | X | 000 | 000 | 100 | 1430 | +30%
il vy [ 000 | 000 | 100 | 1145 |
| [z 060 | o000 | 100 | 1497 |

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 NormX.Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6).

® Numerical linearization parameler: uncertainty not required.

£ Uncentainty is determined using the max. deviaticn from linear response applying reclanguiar distribution and is expressed for the square of the
field value.
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ES3DV3-SN:3270 September 28, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Calibration Parameter Determined in Head Tissue Simulating Media

[ Relative Conductivity ‘ } 1 Depth Unct. |
‘__f (MHz)¢ | Permittivity" " (8im)" ConvF X ! ConvFY | ConvFZ Wl Alpha (mm) (k=2) |
( 835 | 415 0.90 6.20 | 6.20 6.20 | 0.41 1.63 +12.0% |
;1 900 —! 415 0.97 6.12 612 | 612 0.24 2.13 +12.0% [
| 1?50_\! 40.1 1.37 5.20 520 | 520 W 0.58 1.35 ‘ 120 % ‘
1900 L 40.0 1.40 5.05 5.05 505 } 0.74 1.20 +12.0% }
2000 1 40.0 1.40 5.02 L 5.02 ’ 5.02 J 0.76 L1.2o +12.0 % !
2450 l 392 1.80 445 | 445 ( 4.45 | 077 |‘ 1.3o_|[_1~12.0 % /

© Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is resiricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty al calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and «) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted 1o £ 5%. The uncertainly is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3— SN:3270 September 28, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Calibration Parameter Determined in Body Tissue Simulating Media

' i Relative Conductivity Depth Unct. |

\ f(MHZ)® | Permittivity {Sim)*© ConvF X MConvFY‘ ConvF 2 | Alpha (mm) (ks2)

| 835 | 55.2 | 097 \ 6.16 | 6.16 616 | 036 173 | £120% |
200 55.0 1 1.05 6.10 6.10 610 | 048 1.51 +12.0 % |

1750 53.4 1.49 4.98 498 | 498 D.m 1.79 +12.0%

L 1900 53.3 1.52 4.67 i 467 | 487 | 080 1.18 +12.0%

| 2000 - 53.3 1.82 469 | 4869 4.69 0.76 1.28 +£12.0 %

‘ 2450 52.7 1.95 4.17 417 | 417 075 1.08 .‘ +12.0%

€ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else il is restricted 10 + 50 MHz. The unceriainty is the R$S
of the ConvF uncenainty at calibration frequency and the unceriainty for the indicated frequency band.

F Al frequencies below 3 GHz, the validity of tissue paramelers (£ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicaled larget fissue parameters.
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ES3DV3- SN:3270

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)

Certificate No: ES3-3270_Sepi2

Page 7 of 11

B AN W Y Y|

September 28, 2012

|
3000



ES3DV3— 8SN:3270 September 28, 2012

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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ES3DV3- SN:3270 Seplember 28, 2012

Dynamic Range f(SARneaq)

(TEM celi , f = 900 MHz)
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Uncertainty of Linearity Assessment: x 0.6% (k=2)
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ES3DV3- SN:3270 September 28, 2012

Conversion Factor Assessment

f = 835 MHz WGLS R9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ES3DV3- SN:3270

September 28, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -19.3
Mechanical Surface Detection Mode. enabled |
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 10 mm |
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm |
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm |

Centificate No: ES3-3270_Sep12 Page 11 of 11



Calibration Laboratory of @,’ SiSg § Schweizsrischer Kafibrierdienst
Schmid & Partner W = @ c Swrvice sutsse délalonnage

Engineearing AG = e S Seevizio svizzero di targtura
znughagunlrmvga. 8004 Zurich, Switzeriand s opps/ S swiss Callbestion Service
Accreited by the Swiss Accredilalion Saivics (SAS) Accreditation No.: SCS 108

The Swizs Accreditation Service is one of the signataries to the EA
Muttilateral Agreement far the recognition of calibration cerificates

cient  Auden Cartificate No: ES3-3071_Jun13

[CALIBRATION CERTIFICATE

ES3DV3 - SN:3071

| Caiibratian procedure(s) QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4
Calibration date June 18, 2013

This calibeation cerificila documnrts (he racaatvlity 1o nationsl standards. which reafize ihe plyscal units of masswamants (51}
The measurements and the uncensinies wilh confidance probability are given on tha following peges and ate pan of the cenificata

Ail calibrations have been conducted In tha closed laboratony taciity: emvironment tempaatyra (22 £ 3)°C and humidity < T0%.

Cafipration Egquipment used (METE erilical for calioraton )

Primary Standards o Cal Date (Certificate Mo} Scheduled Calibration
Power meter E44108 GB41293874 D4-Ape-13 {No. 217-01733) Ape-14
Powar sensor E44 124 Y4 1488067 Od-Ape-13 (No. 217-01723) Ape-14
Reference 3 dbl Aftenuator SN 55054 (3c) (4-Ape-13 (Mo 21701737 Ape-14
Halerenga 20 ¢8 Atarunlor Sh: S52TT (20x] Di-Ape-13 (Mo 217-01735] Ape.14
Aslerence 30 8 Attenuaion Shi: $5129 {300) Da-Ape-13 (Mo 217-01738) Agr-14
| Reference Probe ESIDV2 SN 3013 28-Dec-12 (Mo, ES3-30'3, Decld) Dac-13
DAEa 5N GED | 31-dan-13 (No. DAES-GED_Jan13) Jan-14
|
Secondary Standards 1) | Check Date (in housa) Schedulad Chack
| RF generalor HP BE48C US3847U01700 4-AU3-29 [in house eheck Apr-13) In house check Ape15
| Netwark Analyzer HP B7S3F | LIS373080585 18-Cct-01 {in housa check Ocl-12} | In house chesi Ort-13
Mama Function Sgnatise
Calibrated by: Iarae E}-hacug Laboratory Teschnician

Dran €7
Approved by, Katla Pokovic: Technical Manager /,.@,7.'&27 ,ﬁﬁ

lasued. Juns 195, 2013

Thie callbration ceriicats shall nol e reproduced except in full withoul witten aparoval of tha labocatory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Schwalzerischor Kalibrlardinnat
Service sulese d'Etalonnege
Senvizio svizzero di tarstura

Zeughausstrasse 43, 8004 Zurich, Switrarland Swiss Catibratlon Sarvics
Accredited by the Swiss Accreditason Service (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signaiories to the EA
Multilateral Agreamant lor the recogrition of calitration certificates
Glossary:

TSL tissue simufating liquid
NORMx.y.2 sansitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
DCP diode compression point
CcF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization paramelers
Polarization ¢ ia rotation around probe axis
Polanzation 8 8 rotation around an axis that is in the plane normal o probe axis (al measurement cenler),

|, 8 =0 i nomal to probe axis

Calibration is Performed According to the Foliowing Standards:

a) |EEE Std 1528-2003, "|EEE Recommended Practice for Determining the Peak Spalla-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Comimunications Devices: Measuremant
Techniques®, December 2003

By IEC 62208-1, "Procedure to measure the Specific Absorption Rale (SAR) far hand-held devices 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 2z Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMx,y.z are only inlermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncarainty inside TSL (see balow ConvF),

o NORM{flxyv.z = NORMx, y,z " frequency_response (see Frequency Response Chart), This linearization is
Implamented in DASY4 software versions later than 4.2. The uncertainty of the frequency response s included
n the stated uncertainty of ConvE.

e DCFx.y.z- DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncenainty required). DCP does not depend on frequency nor media.

s PAR. PAR is Ine Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

=  Axy2 Bxyz Cxy.z Dxyz VRiy.z A B, C, D ae numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode

s ConvF and Boundary Effect Paramelers’ Assessed Iin fiat phantom using E-leld (or Temperature Transfer
Standard for f < 800 MHz} and inside waveguide using analytical field distributions based on power
measurements for f > BOD MHz. The same setups are used lor assessment of the parameaters applied for
boundary compansation (alpha, depth) of which tlypical uncenainty values are given, These paramelers are
used in DASY4 software o improve prabe accuracy close lo the boundary. The sensitivity in TSL comespands
to NORMx.y.z = Convi whereby the uncertainty corresponds to that given for ConvF A frequency dependent
ConvF is used in DASY version 4 4 and highet which allows extending the validiy from £ 50 MHz to = 100
MHz.

« Spherical isolropy (3D deviation from isotropy): in a field of low gradients reafized using a fiat phantom
exposed by a patch antenna.

¢ Sensor Offset: The sensor offset coresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Cenificale No: ES3-3071_Jun1d Paga 2ol 11



ES3DV3 - SN:3071 June 18, 2013

Probe ES3DV3

SN:3071

Manufactured: December 14, 2004
Calibrated: June 18, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 system!)
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ES3DV3- SN:3071 June 18, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3071

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)*)* 1.12 1.21 0.96 +10.1 %
DCP (mV)® 100.7 101.8 101.2

Modulation Calibration Parameters

UID Communication System Name A B C D VR Unc®
dB dBvVuv dB mv {(k=2)
0 cw X 0.0 0.0 1.0 000 | 1952 | #35%
Y 0.0 0.0 1.0 157 1
z 0.0 0.0 1.0 184.5

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 35%.

" The uncertainties of NormX,Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6).

& Numerical linearization parameter: uncertainty not required.

€ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.

Certificate No: ES3-3071_Jun13 Page 4 of 11



ES30V3- SN:3071 June 18, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3071

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz) € | Permittivity (sim)* ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 41.9 0.89 6.10 6.10 6.10 0.54 1.41 +12.0%
835 415 0.90 5.88 5.88 5.88 0.45 1.50 +12.0%
900 41.5 0.97 5.74 5.74 5.74 0.36 1.75 +12.0%
1450 40.5 1.20 5.03 5.03 5.03 0.26 2.25 +12.0%
1750 40.1 1.37 4.97 4,97 4.97 0.43 1.66 £12.0%
1900 40.0 1.40 4.74 4.74 4.74 0.52 1.51 +120%
2000 40.0 1.40 4.83 4.83 4.83 0.80 1.12 +12.0 %
2450 39.2 1.80 4.18 4.18 4.18 0.67 1.28 +12.0%

€ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to * 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and ) can be relaxed to  10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (g and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3- SN:3071 June 18, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3071

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (sim)* ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 55.5 0.96 5.88 5.88 5.88 0.44 1.53 £120%
835 55.2 0.97 5.80 5.80 5.80 0.70 1.26 +12.0%
900 55.0 1.05 5.74 5.74 5.74 0.54 1.45 +12.0%
1450 54.0 1.30 5.06 5.06 5.06 0.25 2.87 +12.0 %
1750 534 1.49 4.49 4.49 4.49 0.35 3.00 +12.0 %
1900 53.3 1.52 4.29 4.29 4.29 0.34 2.45 £12.0%
2000 53.3 1.52 4.33 4.33 4.33 0.39 2.22 +12.0 %
2450 52.7 1.95 4.02 4.02 4.02 0.80 1.20 +12.0 %

¢ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue paramelers (e and o) is restricted to * 5%. The uncertainly is the RSS of
the ConvF uncertainty for indicated targel tissue parameters.
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ES30V3- SN.30T1 June 18, 2013

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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ES3DV3- SN;30T1

June 18, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES30V3- 5N:3071

Input Sgnal [uv]

Dynamic Range f(SARcaq)

(TEM cell , f= 900 MHz)
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Uncertainty of Linearity Assessment: = 0.6% (k=2}

June 18, 2013

Cedificale No: ES3.3071_Juni3

Faga 8 af 11



ES3DV3- SN:3071 June 18, 2013

Conversion Factor Assessment

1= 800 MHz, WGLS RS (H_convF) = 1800 MHz WGLS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (6, 9), f = 900 MHz
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Uncertainly of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES3DV3- SN:3071

June 18, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3071

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -120.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe QOverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm
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