APPENDIX F

Probe Calibration
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e SamsungOymetes)  ConensEXIISIT Maytt

Calibration procedure(s)

Calibration date;

This calibration certificate documents the traceability 1o national standards, which realize the physical uniis of measurements (S1).
The measurements and the uncertainties with confidenca probability are given on tha following pages and are part of the certificate.

All calibrations have bean conducted in the closed laboratory facility: environmenl lemperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D Cal Data (Certificate No.) Scheduled Calibration
Power metar E44188 GB41293874 3-Mar-11 {No. 217-01372) Apr-12
Power sensor E44124 MYa1408087 31-Mar-11 (Na. 217-01372) Apr-12
Reference 3 dB Attenuator EN: 85054 (30) 29-Mar-11 (No. 217-01369) Apr-12
Rafarence 20 dB Attenuator EN: 55086 (20b) 29-Mar-11 (No. 217-01367) Apr-12
Relerence 30 dB Attenualor SN: 85129 (30b) 28-Mar-11 [No. 217-01370) Apr-12
Relerence Probe ES30DV2 SN: 3013 28-Dec-10 (No, ES3-3013_Deci0) Dec-11
DAE4 SH; 654 3-May-11 (No. DAE4-654_May11) May-12
Secondary Standards D Check Date (in housa) Scheduled Chack
RF generator HP 88480 US3842U001700 4-Aug-99 (in house check Oct-08) In house check: Oct-11
Metwork Analyzer HP B753E US3TI00585 18-0ct-01 ({in house chock Oct-10) In house chack: Oct-11
Function Signature |, 7
A
Approved by: TP - .

Izsued: May 24, 2011

This calibration certificate shall not be reproduced excepl in full without written approval of the laboratory,
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Glossary:

TSL tissue simulating liquid

NORMzx.y.z sensitivity in free spaca

ConvF sensitivity in TSL / NORMx,y,z

pCcp diode compression point

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

A B C modulation dependent linearization paramaters

Polarization o o rotation around probe axis

Polarization 3 8 rotation around an axis that is in the plane normal to probe axis (al measurement center),
i.e., 8 =0 is normal o probe axis

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremenl

Techniques™, December 2003
b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close

proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Hathnds Applied and Interpretation of Parameters:

NORMzx.y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavaguida}
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).

=  NORM(Dx,y,z = NORMx,y,z " frequency_response (see Frequency 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 uncerainty of ConvF.

s« 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 frequancy nor media,

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

» Axy.z Bxy.z Cxy.zare numerical linearization parameters in dB assessed based on the data of power
sweep for specific modulation signal. The parameters do not depend on frequency nor media,

= VR: VR is the validity range of the calibration related to the average diode voltage or DAE voltage in mV.

s 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 MHz to + 100
MHz.

= Spharical isotrapy (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 coresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.
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EX3DV4 - SN:353T May 24, 2011

Probe EX3DV4

SN:3537

Manufactured:  February 18, 2011
Calibrated: May 24, 2011

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 system!)
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EX3DV4- SN:3537

May 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3537

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm (uV/(Vim)3)* 0.55 0.51 0.51 +10.1 %
| DCP (mV)” 100.3 91.3 98.5
Modulation Calibration Parameters
uip Communication System Name PAR A B Cc VR Une-
dB a8 dB mV (k=2)
10000 | CW 0.00 | X | 0.00 0.00 100 | 1275 | +1.9%
Y | 0.00 0.00 1.00 110.6 '
z | 000 0.00 100 | 1178 |

probability of approximately 95%.

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

A The uncertainties of MormX.Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and B).
® Numarical linsarization paramatar: uncartainty nat required.

ELhmtdntyhthlmnhnduuhgﬂumax.d&ﬂuﬂmﬁumllmumpmuuppMngmdanmdudlmhulhnwhemmadiwmasqmmulﬂw
fiald value.
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EX3DV4- SN:3537 May 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3537

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

| f(MHz)® | Permittivity " (Sim) " ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
850 41.5 0.92 8.61 8.61 8.61 0.79 0.61 £12.0%
1750 40.1 1.37 7.18 7.18 7.18 0.79 063 | +12.0%
1800 40.0 1.40 7.00 7.00 7.00 0.79 0.61 £12.0%
2000 40.0 1.40 6.96 6.96 6.96 0.79 0.59 +12.0%
2450 39.2 1.80 6.36 6.36 6.36 0.79 0.61 £12.0%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), alsa it Is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncerainly al calibration frequency and the uncertainty for the indicatead frequancy band.

" At frequenciss balow 3 GHz, the validity of lissue parameters (e and o) can be rélaxed Lo + 10% if liquid compensation formula is appliad fo
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (2 and o) is restrictad to + 5%. The uncarainty is the RES of
the ConvF uncertainty for indicated targel lissue parametons.

Certificate No: EX3-3537_May11 Page 5 of 11



EX3DV4- SN:3537 May 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3537

Calibration Parameter Determined in Body Tissue Simulating Media

= Relative | Conductivity Depth Unet.

f (MHz) Permittivity (S/m) ConvFX | ConvFY | ConvFZ | Alpha | (mm) {k=2)
850 55.2 0.99 8.45 8.45 845 | 079 | 068 | +120%
1750 53.4 1.49 7.24 7.24 724 | 079 | 070 | £120%
1900 53.3 1.52 7.04 7.04 704 | 079 | 067 | £12.0%
2450 52.7 1.95 6.58 6.58 658 | 079 | 065 | +120%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), elsa it is restricted 1o + 50 MHz. The uncartainty is tha RS5
of the ConvF uncerainly al calibration frequency and the uncertainty for the indicatad frequancy band.

F At frequencias balow 3 GHz, the validity of tissue parameters (& and o) can be relaxed to £ 10% If liquid compensation formula is appliad to
measured SAR values, Al frequencies above 3 GHz, the validity of tissua paramaters (¢ and o} Is restricted o £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicatod targel issue parameters,

Certificate No: EX3-3537_May11 Page 6 of 11



EX30\V4— SN:3537 May 24, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SM.3537 May 24, 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)
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EX3DV4- 5N:3637 May 24, 2011

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

Input Signal [uV]
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3537 May 24, 2011

Conversion Factor Assessment

f = 1900 MHz,WGLS R22 (H_convF) f = 850 MHz.WGLS RS (H_convF)
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Error (¢, 3), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3537

May 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3537

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (*) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode dizabled
Probe Overall Length 337 mm
Proba Body Diameter 10 mm
Tip Length 89 mm
Tip Diameler 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paoint 1 mm
Recommended Measurement Dislance from Surface 2 mm

Cartificate Mo: EX3-3537_May11 Page 11 of 11



Calibration Laboratory of ﬁmﬂﬂ;ﬂr,,r
Schmid & Partner N

Engineering AG T}

Schwelzerischer Kalibrierdienst
Service sulssa d'étalonnage
Servizlo svirzero di taratura

|

\

Zeughausstrasse 43, B004 Zurich, Switzerland ""ﬁ? Swiss Calibration Service
.
Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration cerificates
client  Samsung (Dymstec) Certificats No: EX3-3520_Feb12
CALIBRATION CERTIFICATE I
Object EX3DV4 - SN:3520
Calibration procedure(s) QA CAL-01 .\fﬂ'. QA CAL—14.\I’3. QA GAL-E&\M. QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

Calibration date February 21, 2012

This calibration certificale documents the lraceabilily 1o national standards, which realize the physical units of measurements (S1)
The measurements and the uncerainties with confidence probability are given an the following pages and are part of the cedificate.

All cafibrations have baen canductad in tha closed labaratory facility: environment lemperature (22 £ 3)°C and humidity = T0%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Cedificate No.) Scheduled Calibration

Power meler E24198 GB41293874 31-Mar-11 (No. 217-01372) Apr-12

Powar sensor E4412A MY 41428087 31-Mar-11 (No, 217-01372) Apr-12

Raferance 3 dB Attenualor SN 55054 (3c)  29-Mar-11 (No. 217-01389) Apr-12

Reference 20 dB Attenualor SM; 55086 (20b) 29-Mar-11 (Mo, 217-01367) Apr-12

Raferance 30 dB Attenuaior SH: 55129 (30b) 20-Mar-11 (No. 217-01370) Apr-12

Raferance Prabe ES3DV2 SN: 3013 23-Dac-11 (No. E53-3013_Dec11) Dac-12

DAE4 SN: 654 FMay-11 (No. DAE4-654 May11) May-12

Secondary Standards o Check Data {in housa) Scheduled Chack

RF generalor HP 88480 US3842001700 A-Awg-99 (in house check Apr-11) In house chock. Apr-13

Matwark Analyzer HP B753E LIS37380585 18-0ct-01 (in housa check Oci-11) In house check: Oct-12
Mame Function Signature

Callbrated by: Jatan Kastratl Laboratary Technician N
Approved by: Katja Pokovic Technical Manager l“ M

Issued: Febniary 21, 2012

This calibration cerificate shall not be reproduced except in full without wiitten approval of the laboratory.
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Schweizerischer Kalibrierdienst

Calibration Laboratory of ﬁ%?

Schmid & Partner _:‘ :"‘. Service sulsse d'détalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 004 Zurich, Switzerland ! aﬂaﬁ““ Swiss Calibration Service

Accradited by the Swiss Accraditation Senvica (SAS) Accreditation No.: SCS 108

The Swiss Accraditation Service |5 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 sansitivity in TSL / NORMx, v,z

DCP diode compression point

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

A B C modulation dependant linearization parameters

Polarization o o rotation around probe axis

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

ie., % =0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) |EC B2209-1, “Procedure to measure the Specific Absorption 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 4=0(f <900 MHz in TEM-cell; f > 1800 MHz: R22 wauegunde}
NORMx,y,z are only intermediale values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

s NORM(flx. v,z = NORMx.y.z " frequency_response (see Frequency 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 uncertainty of ConvF,

s  DCPx,y z: DCP are numerncal lineanzalion parameters assessed based on the data of power sweep with CW
signal (no uncertainty requirad). DCP does not depend on frequency nor media.

+ PAR: PAR is the Peak to Avarage Ralio that is not calibrated bul determined based on the signal
characteristics

s Axyz Bryz Cxyz VRxyz A B C are 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
maximurm calibration 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 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 NORMzx,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.

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

+  Sensor Offsel: The sensor offset corresponds to the offset of vidual measurement center from the probe fip
{on probe axis). Mo tolerance required.

Cerlificate No: EX3-3520_Feb12 Page 2 of 11



EX3DV4 — SN:3520 February 21, 2012

Probe EX3DV4

SN:3520

Manufactured: March 8, 2004
Calibrated: February 21, 2012

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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EX3DVa- SN:3520

February 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3520

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor Z Unec (k=2)
Norm {pwgwmﬁ‘ 0.76 0.65 0.65 +10.1 %
DCP (mV) 100.8 99.9 1021
Modulation Calibration Parameters
uio Communication System Name PAR A B c VR Unc"
dB dB dB mV (k=2)
10000 cwW 0.00 X 0.00 0.00 1.00 112.0 +3.0 %
1 Y| 000 [ ooo | too [1342 ] ]
o 0.00 0.00 1.00 105.9

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 uncerainties of NomX, ¥, Z do not affect the E*-field unceralnty Inside TSL (ses Pages 5 and 6).
" Numerical inarization paramelar uncanainty not required

¥ Uncerainty is determined using the max, deviation from linear respansa applying rectangular distibution and is expressed for the square of the

fiekd value.

Certificala Mo: EX3-3520_Feb12
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EX3DV4— 5N:3520 February 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3520

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unet.

f (MHz)© Permittivity " (Sim)F ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
850 41.5 0.82 8.62 8.62 9.62 0.28 0.85 +12.0 %
1750 40.1 1.37 8.80 8.80 8.80 0.31 0.87 +12.0%
1900 40.0 1.40 8.54 8.54 8.54 0.66 0.61 £12.0%
2450 39.2 1.80 743 | 743 | 743 | 032 | 091 | £120%
5200 36.0 4.66 4.91 4.91 4.91 0.35 1.80 £13.1%
5300 35.8 4.76 4.72 4.72 4.72 0.30 1.80 +13.1 %
5500 35.6 4.98 4.52 4.52 4.52 0.40 1.80 £13.1 %
5600 35.5 5.07 4.46 4.46 4.46 0.35 1.80 2131 %
5800 35.3 5.27 4.28 4.28 4.28 0.40 1.80 +134 %

© Fraquancy validity of + 100 MHz only applies for DASY vd.4 and higher (see Pags 2), alsa It is rastrictad to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty al calibration frequency and the uncertainty for the indicated frequency band,

" At frequencias balow 3 GHz, tha validity of tissue parametars (= and o) can ba ralaxed to + 10% if liquid compensation formula is appllad to
measured SAR values. Al frequencies above 3 GHz, the validity of issue parameters (¢ and o) i restricted (o £ 5%, The uncerdainty is the RSS of
the ConvF uncedainty for indicated largel issue parameters.

Certificate No: EX3-3520_Feb12 Page 5 of 11



EX30V4- SN:3520 February 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3520

Calibration Parameter Determined in Body Tissue Simulating Media

Ralative Conductivity Depth Unct.
f(MHz)® | Permittivity" (sim)F ConvF ¥ | ConvFY | ConvFZ | Alpha | (mm) (k=2)

850 55.2 0.99 9.12 972 | 972 0.32 0.92 +12.0 %
1750 53.4 1.49 8.78 8.78 8.78 0.29 1.13 +12.0 %
1900 53.3 1.52 8.19 8.19 8.18 0.21 1.22 +12.0% |
2450 52.7 1.85 745 | 7.45 7.45 0.80 0.50 +12.0 %
5200 49.0 5.30 3.90 3.90 3.90 0.50 1.90 £13.1%
5300 48.9 5.42 3.64 3.64 3.64 0.55 190 | +13.1% |
5500 48.6 5.65 3.38 3.38 3.38 0.55 1.90 +13.1%
5600 48.5 5.77 3.27 3.27 3.27 0.55 1.80 +13.1%
5800 48.2 6.00 3.50 3.50 350 | 0.60 1.90 +13.1%

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

"M frequancies betow 3 GHz, the validity of tissue parameters (& and o) can ba ralaxed to £ 10% if liquid compensation formula is applied o
measured SAR values. At frequencies abave 3 GHz, he validily of lissue parameters (o and o) is restricted to £ 6%, The uncertainly is the R3S of
the ConvF uncertainty for indicated target tissue paramelers.

Certificate No: EX3-3520_Feb12 Paga & of 11



EX3DV4- SN:3520 February 21, 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)

Cerlificate No: EX3-3520_Feb12 Page 7 of 11



EX3DV4— SN:3520 February 21, 2012
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DVa— SN:3520 February 21, 2012

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

Input Signal [uv]

SAR [mWem3]
o] o] Lo |
X A not com) Y com
[] *
¥ not compensated Z compensated Z not compensated

)
L
SAR [mWiemad]
[®] 4 !
X compensated X not compensated Y compensated
L] o] ]
¥ not compensated Z compensated Z nol compensated

Uncertainty of Linearity Assessment: + 0.6% (k=2)
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EX30V4- SN.3520 February 21, 2012

Conversion Factor Assessment

= B50 MHz WGLS RS (H_convF) f = 1800 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX3DVa- SN:3520

February 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3520

Other Probe Parameters

Sensor Arrangement Triangular |
Connectar Angle (") Mot applicable
Mechanical Surface Deteclion Mode enabled
Optical Surface Detection Made disabled
Prabe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length g mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measuremeant Distance from Surface 2mm

Certificate No: EX3-3520_Feb12 Page 11 of 11



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Samsung (Dymstec)
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Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: EX3-3752_ Jan12

|CALIBRATION CERTIFICATE I

Object

Calibration procedure(s)

Calibration date:

EX3DV4 - SN:3752

QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

January 27, 2012

Calipration Equipment used (M&TE critical for calitration)

This calibration cerlificale documents the traceability 1o national standards, which realize the physical units of measurements {S1).
The measurements and the uncertainlies with confidence probability are given on the following pages and are par of the cerificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°C and humidily < 70%.

This calibration certificale shall not be reproduced except in full without written approval of the laboratory,

Primary Standards 10 Cal Data (Cerificate No.) Scheduled Calibration
Power meter E44198 GB41253874 31-Mar-11 (No. 217-01372) Apr-12

Power sensor E441248 MY4 1498087 31-Mar-11 {No. 217-01372) Apr-12

Reference 3 dB Attenuator SN: 85054 (3c) 29-Mar-11 (No. 217-01369) Apr-12

Reference 20 dB Atenuator SN: 55086 (208) 29-Mar-11 (Mo. 217-01367) Apr-12

Reference 30 dB Attenuator SN: 55129 (30b) 20-Mar-11 (Mo, 217-01370) Apr-12

Reference Probe ES30NV2 SM: 3013 29-Dec-11 (No. ES3-3013_Decii) Dec-12

DAE4 SN 654 3-May-11 (Mo, DAE4-654_May11) May-12

Secondary Standards [¥] Check Date (in houss) Schedulad Chack

RF generator HP 8648C LS3642U001 700 4-Aug-99 (in house check Apr-11) In house check: Apr-13
Natwork Analyzer HP B753E LS37 390585 18-0ct-01 (in howsa check Oct-11) In house check: Oct-12

MName Funciion Signalure

Calibrated by: Jeton Kastrati Laboratory Technician
Approved by: Katja Pokovic Technical Manager

==

Issued: January 27, 2012

Cerificate No: EX3-3752_Jan12
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service sulsse d'étalennage
Saervizio svizzero di taratura
Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

NORMzx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

OCP diode compression point

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

A B, C modulation dependent linearization parameters

Paolarization ¢ i rotation around probe axis

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

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 Delermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, December 2003

b) IEC §2209-1, "Procedure lo measure the Specific Absorption 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:
» NORMzx,y, z: Assessed for E-field polarization § = 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).

NORM{flx.y.z = NORMx,y.z * frequency_response (see Frequency 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 uncertainty of CenvF.

¢ DCPxy.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 is the Peak to Average Ratio that is not calibrated but determined based on the signal
characleristics

« Axyz Bxyz 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 calibration 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 < B0D MHz) and inside wavequide 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 NORMzx.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.

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

» Sensor Offsef: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). Mo tolerance required.
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EX3DV4 - SM:3752 January 27, 2012

Probe EX3DV4

SN:3752

Manufactured:  March 16, 2010
Calibrated: January 27, 2012

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 system!)

Certificate No: EX3-3752_Jan12 Page 3 of 11



EX3DV4- SN:3752

January 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3752

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unec (k=2)
Norm mwslwmﬁ“ 0.46 0.53 0.52 +10.1%
DCP (mV) 100.4 102.5 97.8
Modulation Calibration Parameters
uip Communication System Name PAR A B c VR Unc"
dB dB dB mv (k=2)
10000 cw 0.00 " 0.00 0.00 1.00 1094 | #30%
¥ 0.00 0.00 1.00 90.2
z 0.00 0.00 1.00 114.6

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 MormX, .2 do not affect the E 4ield uncertainty inside TSL (see Pages 5 and 6).
 Mumerical linearization parameter: unceralnty nol required.

£ Uncertainty is determined wsing the max. deviation from linear response applying rectangular distribution and is expressed for the sguare of the
fiald value.

Certificate No: EX3-3752_Jan12
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EX3IDV4- SN:3752 January 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3752

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 9.36 9.36 9.36 0.44 0.85 +120%
850 41.5 0.82 8.98 B.98 B.98 0.28 1.14 +12.0 %
1750 40.1 1.37 7.96 7.96 7.96 0.76 0.56 +12.0 %
1900 40.0 1.40 7.75 7.758 7.75 0.58 0.67 +12.0 %
2000 40.0 1.40 7.63 7.63 7.63 0.69 0.61 +12.0 %
2450 39.2 1.80 6.93 6.93 6.93 0.34 0.89 £12.0%
2600 39.0 1.96 6.78 6.78 6.78 0.41 0.83 £12.0%
3500 379 2.91 6.60 6.60 6.60 0.20 1.83 £131%

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

Far frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to £ 10% if iguid compensation formula is applied 1o
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and a) is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target lissue paramelers.

Certificate No: EX3-3752_Jan12 Page 5of 11



EX3DV4- SN:3752 January 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3752

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f (MHz) © Pannitthrity' {S/m) v ConvFX | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 55.5 0.986 9.23 8.23 9.23 0.48 0.79 £12.0%
850 55.2 0.99 8.97 8.97 8.97 0.20 1.46 $12.0%
1750 53.4 1.49 7.789 7.79 7.79 0.45 0.85 £12.0%
1900 53.3 1.52 7.38 7.38 7.38 0.31 1.01 +12.0 %
2450 52.7 1.95 6.98 6.98 5.98 0.80 0.50 +12.0 %
2600 52.5 2.16 6.73 6.73 B6.73 0.80 0.50 +12.0 %
3500 51.3 3.31 5.99 5.99 5.99 0.34 1.24 +13.1 %

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

F Al frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed o + 10% if liguid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (z and o) i restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicated target tissue parameters.

Certificate No: EX3-3752_Jan12 Page 6 of 11



EX3DV4— SN:3752 January 27, 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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EX3DV4- SN:3752 January 27, 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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EX30V4- SN:3752

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

January 27, 2012
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EX3DV4- SN:3752 January 27, 2012

Conversion Factor Assessment

f= 750 MHz, WGLS R (H_convF) f = 1750 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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EX30V4- SN:3752

January 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3752

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 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 2 mm

Certificate No: EX3-3752_Jan12 Page 11 of 11



APPENDIX G
Calibration of The Validation Dipole



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasse 43, 8004 Zurich, Swilzerland

Schweizerischer Kalibrierdianst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accreditad by the Swiss Accreditation Servige (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

ciient ~ Samsung (Dymstec) Certificate No: D1900V2-5d023_Jan12

CALIBRATION CERTIFICATE |

Objeact Di1g00ve - SN 5d023

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration procedura(s)

Calibration date: January 26, 2012

This calibration cerlificate documents the traceability to national standasds, which realize the physical units of measurements (313,
The measurements and the uncerainties with confidence probability are given on tha following pages and are part of the certificale.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calitrration Equipment used (M&TE critical for calibration)

This calibralion certificate shall not be reproduced except in full without writlen approval of the laboratary.

Primary Standards 10 # Cal Date (Cortificate No.) Scheduled Callbration

Powear meter EFM-4424 GBaTa80704 05-Oct-11 (Mo, 217-01451) Oet-12

Power sensor HP B481A LIS37202783 05-0¢1-11 (Mo. 217-01451) Qot-12

Refarence 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12

Type-N mismaltch combination 5N: 5047.2 / DBA2T 29-Mar-11 (No. 217-01371) Apr-12

Raferance Probe ES30V3 BN 3208 30-Dec-11 (Mo, ES3-3205_Dacil) Dec-12

DAE4 SM: 01 O4-Jul-11 (No, DAE4-801_Jul11) Jul-12

Secondary Standards D& Chack Data (in house) Scheduled Check

Powar sansor HP B481A MY 41002317 18-0ct-02 (in house check Oat-11) In house check: Oct-13

RF generator R&S SMT-08 100005 04-Aug-88 (in house check Oot-11) In house check: Oct-13

Network Analyzer HP BT53E LI337300585 54206  18-Oct-01 (in housa check Oct-11) In house check: O¢l-12
MName Function Signature

Calibrated by: Dimce fliev Laboratory Tachnician @ M

Approved by: Katja Pokovic Technical Manager

lssued: January 28, 2012

Certificate No: D1800V2-5d023_Jan12
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurlch, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizlo svizzera di taratura
Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

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 Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cerificate No: D19200V2-5d023_Jan12 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.0

Extrapolation Advanced Extrapaolation

Phantom Madular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+0.2)*C 40B8+6% 1.39 mho/m + 6 %

Head TSL temperature change during test <0.6°C - —_—
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 250 mW input power 966mW/g

SAR for nominal Head TSL parameters normalized to TW 39.0 mW /g = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

5.07 mW / g

SAR measured 250 mW input power

normalized to 1W 20.4 mW /g £ 16.5 % (k=2)

SAR tor nominal Head TSL parameters

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0 £+ 0.2) °C h29+6% 1.52 mho/m = 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 em”® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.72mW /g
SAR for nominal Body TSL parameters normalized to 1W 38.8 mW /g +17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 510mW /g
SAR for nominal Body TSL parameters normalized to 1W 204 mW /g £16.5 % (k=2)

Certificate No: D1800V2-5d023_Jan12
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.9 0+ 8.1 jo
Return Loss -21.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.3 {2 + B.2 ji2
Return Loss -20.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.203 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is theretfare short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
teedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 28, 2008

Ceriificate Mo: D1900V2-5d023_Jan12 Page 4 of 8



DASYS5 Validation Report for Head TSL

Date: 26.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: 5d023

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: [ = 1900 MHz; o = 1.39 mho/m; &, = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2011
¢ Sensor-Surface: 3mm (Mechanical Surlace Detection)
+ Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial; 1001

« DASYS52 52.8.0(692): SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 96.841 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.2900

SAR(1 g) = 9.66 mW/g; SAR(10 g) = 5.07 mW/g

Maximum value of SAR (measured) = 11.991 mW/g

360

=“10.50

-10.00

0dB=11.990mW/g =21.58 dB mW/g

Certificate No: D1900V2-5d023_Jan12 Page 5ol B



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54023

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.52 mho/m: g, = 52.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
Probe: ES3DV3 - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated; 30.12.2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 04,07.2011

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94.052 V/m; Power Drift = -6.9e-005 dB

Peak SAR (extrapolated) = 17.0640

SAR(1 g) =9.72 mW/g; SAR(10 g) = 5.1 mW/g

Maximum value of SAR (measured) = 12.349 mW/g

-LE60

14,40

10,00

0dB = 12.350mW/g =21.83 dB mW/g

Cerlificate No: D1900V2-5d023_Jani2 Page 7 of 8



Impedance Measurement Plot for Body TSL
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|' CALIBRATION CERTIFICATE |

Ohject

Calibraticn procedura{s)

Calibration date:

D2450V2 - SN: 807

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

February 23, 2012

Calibration Equipment used (MATE critical for calibration)

This calibration certificale documents the traceability to national standards, which raaliza the physical units of maasurameants (S1).
The measurements and the uncertalnties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facilily: environment temperature (22 £ 3)°C and humidity < 70%.

Primary Standards o Cal Date {Certificata Mo.) Schaeduled Calibration

Power meter EPM-4424 GB37480704 05-0ct-11 {No. 217-01451) Oct-12

Power sansor HP 84814 537292783 05-0ct-11 (No. 217-01451) Oot-12

Reference 20 dB Attenuator SM: 5086 (20g) 29-Mar-11 (Mo. 217-01388) Apr-12

Typa-N mismatch combination SM: 5047.2 / 06327 25-Mar-11 (No. 217-01371) Apr-12

Referance Probe ESSDVA 8M: 3206 30-Dec-11 (Mo. ES3-3205_Deci1) Dec-12

DAE4 SM: 81 04-Jul-11 (No, DAE4-BD1_Jull1) Jul-12

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP 8481 A MYa1082317 18-0ct-02 (in house check Oct-11) In house check: Oot-13

RF genaralor R&S SMT-06 100005 04-Aug-93 {in house chack Oct-11) In housa check: Oct-13

Metwork Analyzer HP B753E LIS37380586 54206 18-0ct-01 (in house check Oct-11) In housa check: Oct-12
Mame Function Signature

Calibrated by: Israe El-Naouq Laboratory Technician O :’/

Al Ci C mﬂ
Approved by Katja Pokovic Technical Manager

=iy 4

Issued: February 23, 2012

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D2450V2-807_Feb12

Pagei1ol8

Dule fonse =7

_;-_,-':pf"_l

P

" vel 411

Schwelzerischer Kalibrierdienst




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di laratura

S Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-20083, "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 Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
¢ Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

« SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

s« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cerificate No: D2450V2-807_Feb12 Page 2of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS v52.8.0
Extrapolation i Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 392 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 389 +6% 1.86 mha/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6mW /g

SAR for nominal Head TSL parameters

normalized to 1W

53.5 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAR measured

250 mW inpul power

625 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

24.8 mW /g = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C B2.7 1.95 mha/m
Measured Body TSL parameters (22.0+02)°C 523+6% 2.02 mho/m + 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 12B8mW /g

SAR for nominal Body TSL parameters

normalized to 1W

50.3 MW / g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 595 mW /g
SAR for nominal Body TSL parameters normalized to 1W 23.6 MW /g = 16.5 % (k=2)

Certificate No: D2450V2-807_Feb12
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Appendix
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 53.30+1.1j0
Return Loss -29.4 dB

Antenna Parameters with Body TSL

Impedance, transformed to fead point 4960 +2E6j0Q
Return Loss -31.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.160 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change, The overall dipole length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
teedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 02, 2006

Certificate MNo: D2450V2-807 Feb12 Paga 4 of 8



DASYS5 Validation Report for Head TSL

Date: 23.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 807

Communication System: CW: Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz: o = 1.86 mho/m; g, = 38.9; p = 1000 ke/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
o Probe: ES3DV3 - SN3205: ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.07.201 |
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001
« DASYS2 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=25(0 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.1 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 28.6750

SAR(1 g) = 13.6 mW/g; SAR(10 g) = 6.25 mW/g

Maximum value of SAR (measured) = 17.500 mW/g

=&

10,40

15.60

-20.80

-8R0

0dB = 17.500mW/g = 24.86 dB mW/g

Certificate No: D2450V2-807_Febi2 Page 5of 8



Impedance Measurement Plot for Head TSL

23 Feb 2012 89:52:53
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Cerificate No: D2450V2-807_Febi12 PageGof 8



DASYS5 Validation Report for Body TSL

Date; 23.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 807

Communication System: CW: Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 2.02 mho/m; g = 52.3; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS2 Configuration:
»  Probe: ES3DV3 - SN3205: ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2011

o Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: (04.07.2011

Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA: Serial: 1002

DASYS2 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94.815 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 26.1870

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.95 mW/g

Maximum value of SAR (measured) = 16.868 mW/g

14.40

-18.20

-24.00

0dB = 16.870mW/g = 24.54 dB mW/g

Cenrificate No: D2450V2-B07_Feb12 Page 7 of B



Impedance Measurement Plot for Body TSL

23 Feb 2042 09:52:27
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) 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

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D5GHzV2-1107_Nov11 Page 2 of 13



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz £ 1 MHz
5500 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+0.2)°C 3466 % 4.46 mho/m =6 %
Head TSL temperature change during test <0.5°C e -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 810mW /g

SAR for nominal Head TSL parameters

normalized to 1W

80.3 mW /g + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 232mW /g

SAR for nominal Head TSL parameters normalized to 1W 229 mW /g £ 16.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m

Measured Head TSL parameters (22.0+0.2)°C 342+6% 4.75 mho/m £ 6 %

Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.87mW/g

SAR for nominal Head TSL parameters normalized to 1W 87.8 mW /g x17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 252mW/g

SAR for nominal Head TSL parameters

normalized to 1W

24.9 mW / g £ 16.5 % (k=2)

Centificate No: D5GHzV2-1107_Nov11
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 353 5.27 mho/m
Measured Head TSL parameters (220+0.2)°C 33.7+6% 5.03 mho/m = 6 %
Head TSL temperature change during test <0.5°C - ~enn

SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.98mW /g
SAR for nominal Head TSL parameters normalized to 1W 789 mW /g £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 227mW /g

SAR for nominal Head TSL parameters

normalized to 1W

22.4mW / g £16.5 % (k=2)

Certificate No: D5GHzV2-1107_Nov11
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Body TSL parameters at 5200 MHz

Tha fallowing parameatars and cakulaliong wine applicd,

an Permittivity Cenductivity
Nominal Bedy TSL paramatars 220G 400 5,30 mhaim
Mensured Body TSL paramaters [F20=02"0C 477 8% 5.48 mhofm 2 6 %
Body TSL temperature change during test = 0.8 "C =
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em® (1 @) of Bady TSL Caondition
SAR measuned 100 MW il power TTEmW (g
SAR for nomingl Body TSL paramaters normalized o 1W TT2mW gz 181 % (k=2)
SAR averaged over 10 em” (10 g} of Body TSL candition
SAR measured 100 mW input power Z16mwWig
SAR for nominal Body TSL parameters normaliced fo YW MEmW /g 17.6% (k=2)
Body TSL parameters at 5500 MHz
The fodiowing paramstons and calculations wors appliod.
. Temperature Parmittivity Conductiviy
Mominal Body TSL parameters 200 48.6 565 mho/m
Measurad Body TSL paramatars @20z I:IIZLC. _ 4721B6% 587 mho/m £ 6%
Body TSL temperature change during test <05*C s
SAR result with Body TSL at 5500 MHz
SAR averoged over 1 em’ (1 g) of Body T5L Conditian
SAR measured 100 mW Input powar B2OmW /g
SAR for nominal Body TEL parameiers normalized o 1W B1.6 mW /g a 18.1 % (k=2)
SAR averaged over 10 am® (10 g) of Body TSL eondition
SAR maasured T W ingeal poswes ZaymWig
SAR for nominal Bady TSL paramatans narmalized to 1TW 22.6 mW / g = 17.6 % (ke2)

Canilicata Mo: DSGHZV2-1107_Navi1
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Body TSL parameters at 5800 MHz

The following par ters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22,0°C 482 6.00 mho/m
Measured Body TSL parameters (22.0+0.2)°C 46.6 + 6 % 6.26 mho/m £ 6 %
Body TSL temperature change during test <0.5°C eee -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 773mW /g

SAR for nominal Body TSL parameters

normalized to 1W

769 mW /g = 18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.14mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.2mW /g £17.6 % (k=2)

Certificate No: DSGHzV2-1107_Nov11

Page 6 of 13




Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impadanca, rianstormded 1o leoed poml S1411-9.8(0
Ratum Loss -230.2dB

Antenna Paramaters with Haad TSL at 5500 MHz

Impedance, rangfermad 10 feed paint 5350 -580
Fatum Loss -228dB

Antenna Parameters with Head T5L at 5800 MHz

Impedance, imnsfomad 1o faed point 54,34} - TAHL
Retum Loss 21.BuB

Antenna Parameters with Body TSL at 5200 MHz

Impsdance, ranafonmed bo lodd gaint 4890-89 42
Return Loss - 20.6dB

Antenna Parameters with Body TSL at 5500 MHz

Impadance. transformead o feed paint S2EA0Q-4B[0
Fitrn Loss 258 dB

Antenna Parameters with Body TSL al 5800 MHz

Impedance, transtonmed to leed point BBA D - 48[
Ratum Loes 23248

General Antenna Parameters and Design

| Electrical Detay tons direction) [ 1.196 ns

Aftar long tarm was with 100 radisled power, only a shight waming of e dipoke near e feedpoint can be measured,

The dipols ie macde of standard semingid caaxial cabile. The contor conduclor of the leeding line is directly connacied to the
sacond am alf the digole. The anfenna is tharefors shom-circuitad lor DG-signats.

Mo excessive force must ba applied to the dipale arms, bacauss thay might bend or the salderad cannections naar the
feadpoint may be damaged.

Additional EUT Data
Manulacturod by BPEAG
Manulactured on March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 15.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz: o = 4.46 mho/m; & = 34.6; p = 1000 kg/m’® , Medium parameters
used: f = 5500 MHz; ¢ = 4,75 mho/m; & = 34.2; p = 1000 kg/m” , Medium parameters used: { = 5800 MHz;
6 =5.03 mho/m; & = 33.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

s Probe: EX3DV4 - SN3503; ConvF(5.41, 541, 5.41), ConvF(4.91,4.91,4.91), ConvF(4.81, 4.81,
4.81); Calibrated:; 04.03.2011

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 04.07.2011

«  Phantom: Flat Phantom 5.0 (front); Type: QDO0OOPS0AA; Serial: 1001
+  DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.489 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 30.049 W/kg

SAR(1 g) = 8.1 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 18.742 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.044 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 35.139 W/kg

SAR(1 g) = 8.87 mW/g; SAR(10 g) = 2.52 mW/g

Maximum value of SAR (measured) = 21.234 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62.486 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 33.340 W/kg

SAR(1 g) = 7.98 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 19.378 mW/g

Certificate No: D5GHzV2-1107_Nov11 Page 8 of 13
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Impedance Measurament Plot for Head TSL
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DASY5 Validation Report for Body TSL

Dt 14.11,2001
Test Luborutory: SPEAG, Zurich, Switrerland
DUT: Dipole SGHz; Type: D3GHzV2: Serial: DSGHzV2 - SN: 1107

Commumeation System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 Milz
Medium parameters used: f = 5200 MHz; 0 = 548 mho/m; £, =477, p = 1000 kg/m" , Medium parameters
wsed: = S500 MHz; a = 507 mholm; & = 47.2; p= 1000 kg/m” , Medivm parameters tsed: £ = S800 MHz:
a = 6,26 mho/m; ¢ = 46.6; p = [000 kg/m’

Flhantem section: Flut Section

Mewsurement Stondard: DASY S (IEEENECIANST C63.19-2007)

DASY 52 Conliguration:

+  Probe: EX3DV4Y - SN3S03; ConvF(4.91, 4.91, 4.91), ConvF(4.43, 443, 4.43), ConvF(4.38, 4,38,
4.38): Calibrated; 04.03.201 1

«  Sensor-Surface: | Admm (Mechanical Surface Detection)

»  Electronics: DAEA Sn601; Calibrated: 04,07,201 1

= Phantom: Flat Phantom 5.0 (back); Type: QEXKOPSOAA; Serial: 1002
= DASYS2 52.6,2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, (=5200 MHz/Zoom Scan,
disi=1.4mm (BxBx7 )}/ Cube 0 Measurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 59430 Vi Power Drifl = -0.01 dB

Peak SAR (extrapolated) = 30,431 Wiky

SAR(1 g) = 7.76 mWi/g: SAR(10 g) = 2.16 mWi/g

Muximum value of SAR (measured) = 17,928 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, I=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7 ¥ Cube 0: Measurement grid: de=4mm, dy=4mm, dz=1 4mm

Reference Vilue = 58,998 Vim; Power Dnfi = -0,02 dB

Peak SAR (extrupoloted) = 35,235 Wikg

SAR( g = 8.2 mW/g; SAR(ID g) = 2.27 mWig

Maximum value of SAR (measured) = 19488 mW/g

DNipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mewsurement grid: ds=4mm. dy=4mm, dz=1.4mm

Réference Value = 55,860 Vim, Power Dnfl = 0,02 JB

Peak SAR (extrapalared) = 35,929 Wikg

SAR(I g) = 7.73 mWig; SAR(10 g) = 2.14 mW/g

Maximum value of SAR (measured) = 18853 mWig

Carlificaie No; DSCHzV2- 1107 _Naovii Page 11 ol 13
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Impadance Measurement Plot for Body TSL
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