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Glossary:
T5L tiszu= simulating liquid
NORMx v,z sensitivity in free space
CamF sensitivity in TSL / NCRMxy.z
DCcpP dicde compression baint
CF crest facihor (1/duty_cycle) of the RF signal
ABCD modulation deperdent linearization parametes
Palarization ¢ o rolatior. arourd probe axis
Puolarization & @ rotation around an axis that 15 i the plane normal to probe axis (at measuremert center),
i, & = 0is normai to probe axis
Cannectar Angla infarmation used in DASY system fo align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a; |EEE Std 1528-2013, "IEEE Recommended Praclice for Determining the Pezk Spatial-Averaged Specific
Absorotion Rate (SAR) In the Human Head from Wirelass Communications Devices: Measurement
Tecnnigues®, June 2013

b} 1EC 62208-1, “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 2 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
=  NORMx y 2 Assessed for E-fieid polanzation & =0 (f < &ii0) MiHz in TEM-ceii f > 1800 MHz: R22 wavequide)
MNORM:x vz are only ntermediate values, i.e., the uncertaintics of NORMyx,y.z does not affect the E-field
uncertainty inaide TSL [see below Convl),

o NORM{fx y.z = NORMx.y.z * frequency_response (see Frejuency 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 Convl,

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

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

s Axyz Bxyz Cryz Dxy.z VRxy.z: A B, C, D are numerical linearizalion paramelers sssessed based on
the data of power sweep Tor specific modulation signal. The parameters do not depend on fraquency nor
media. VA is the maximum celibration range expressad in RMS voltage across the diode.

+« Conwvi and Boundary Effect Paramelers: Assessed |n flat phantom using E-fisld {or Temperature Transfer
Standard for T < 800 MHz) and inside waveguide using analytical tield distributions based on power
measurements for f > B0C MHz. The same setups are used lor assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncartainty values are given. These parameters are
used in DASY4 softwara lo improve probe accuracy close to the boundary, The sansitivity in TEL comresponds
to NORMx, v,z = Convi® whereby the uncertasinty corresponds to that given for ConvF, A frequency dependent
Conv Is used in DASY varsion 4.4 and highsr which allows extending the validity from £ 50 MHz to £ 100
MHz.

= Spherical isotropy (3D deviation from isotropy): in a field of low gradierts realized using a flat phantom
e2xposad by a paich antenna.

s Sensor Offsef: The sensor offset corresponds to the offset of vitual measurement center from the arobe tip
{on probe axis). No tolcrance required.

= Connecior Angle: The angle is 2ssessed using the ‘nformation gained by determining the NORAMx (no
uncartainty raguinad).

Certificate Mo: ES3-3020_leb14 Page 2 of 11
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ES3DV2 - SN:3020 Fabruary 25, 2014

Probe ES3DVZ2

SN:3020

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASYZ2 systeml)
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FSAny2-—- SN:3320 Fabruary 25, 2014
DASY/EASY - Parameters of Probe: ES3DVZ - SN:3020

Basic Calibration Parameters

Sensor X Sensor Y ~ SensorZ T tneik=2y |
Morm [pViVimp® 1.10 0.99 1.02 £10.1%
DCP (mv)® 105.4 106.8 04.2 .

Modulation Calibration Parameters . i
uip Communication System Name A a c

E

D | VR Une
| B dBvuy dé | mV {k=2}
1] oV X 0.0 0.0 10 | GO0 | 1743 | 50 %
¥ | on o0 | 10 | 1BE.D
F 0.0 0.0 1.0 1816

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 comesponds to a coverage
probability of approximately 95%.

* Tha uncartaintles of MomX,YZ do not affecl the E%-Kald uncenzingy ingide T3L isae Pages 5and 6).
" Murnesical ineanzaticn parametar uncenainty Aot eauired

C Uncetainty iz determined using tha max deviation from lnaar responss apotying rectangular distibut an and s expressed ‘or the square of the
field value,

Certifizate Mo: ES3-3020_Feb14 Paga 4 of 11
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ES3DV2- 5N 3020 Fobruary 25, 2014

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3020

T e oA T T Gopth® | Unet

f(MHz)" | Permittivity” {Sim)’ ComvFX ConvFY | ConwFZ | Alpha® | (mm) {k=2)
750 419 0.69 B.66 £.66 6.66 020 210 | +120%
835 445 0,80 gan0 £.30 639 | 020 180 | 1009
a00 4.5 0.87 6.25 £.25 6.25 0.7 247 | +120%
| 1750 401 1337 5.03 £.03 5.03 028 1.81 $12.0%
1300 40.0 1.40 4.85 4.85 4.5 0.34 162 | +120%
1850 | 40,0 1.40 472 4.72 472 0.20 1.78 | £12.0%
2450 |  38.2 1.80 4.18 4.18 4.18 0.70 120 | £120%

© Froquancy validity of + 10C Mz oaly appiies for DASY wa.4 snd higher (sea Fage 2), aise it is resmicted to + 50 MHz. The uncenainty ia the RSS
oi the Convf uncemainty at calibration frequency and the uncanaitly fof the indceied iequancy band,

" &t frequancias below 3 GHz. the validity of tissue paramaters (= 2nd o) can be relaxed o £ 10% if Iiquid companaaton formule = appéed o
measured SAR values, A: frequencies above 3 GHz, e valdity of issee pammetens (c and o) 15 restricted to & 5%, 1ne uncadamty is he KSS o
tre CowF uncartsinty for indicated wmrget tissus parameters.

" Alpla/Tupll wie dolerminud durleng Gilibralivie SPZAC awr rests el the resmiining denviation duss 123 1he bourclary effect after com perseslan s
always kess than = 1% Tor lequencies below 3 GH and below = 2% fa DegeenGies Debween 3-8 GHe al any desianoe kice an bal the probe iy
ciamater fron the boundary,

Certifizate Mo: ES3 3020 Feb14 Page 5 of 11
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ES3DV2- SN:3020 Fabniary 25, 2014

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3020

Calibration Parameter Determined in Body Tissue Simulating Media
Relativa Conductivity Depth® | Unct.
F(MHz}© | Permittivity” {Stm)" | ConvFX | ConwvFY CenwFZ | Alpha® | (mm) | (=2}
750 | 558 0.95 6.23 623 6.23 0.31 1.57 £12.0%
8as E5.2 0.97 £.17 817 BA7 072 1.08 £120%
900 55.0 1.05 6.03 6.03 B.03 043 1.36 +12.0 %
1750 534 1.49 4.77 477 4.77 0.32 223 | +120%
1900 53.3 1.52 441 | 441 441 | 036 1.83 +12.0 %
1850 £3.3 1.52 4.44 4,44 4.44 0.48 1.51 | +120%
2450 s2.7 1.95 3.78 373 ave 0.50 1.05 i +£12.0 %

© iaquency valic ty of & 100 MHZ anly apaiias 'or LIASY V4.4 and nigher (563 Hago 2), oo 1§ restnclad to £ 50 MHZ. | he uncerainty i the RSS
of the Canvi uncertainty at calioration frequency and the uncerainty for the ind cated fraquency band.

" At ‘requencies below 3 GHz. the validily of lissue paramelers (s and o) can be retaxed 1o+ 0% It kguid com pensabon fomula is apped 1o
meazured SAR values, Al frequencies above 3 GHz, the validily of issue paameters (e 8nd 5} s resincled to + 5%. The uncertainly is the RES ol
{he ConvF uncertainty fof indicated targel lissue parametars.

* Alphe/Deph are determinad cudng colibralon. SPEAS warrants that the remalning deviation dus to the boundary effect aftar com pensaiion s
always bess then = 1% for frequencies below 3 GHz and balow + 3% for frequencies between 3-8 GHz at any distance larger tham half the orobe tip
i it fraen Ui Lo dary,

Certificate No: ES3-3020_Feb14 Mags 6 of 11
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ESIDV2- SM:3020 Fabruary 25, 2014

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: £S3-3020_Teb14 Pags 7 of 11
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February 25, 2014

CS3DV2- 5N; 3020
- - u
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cerlifizale No: ES3-3020_Fel:14
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ES3DV2- SN:3020 Fahruary 25, 2014

Dynamic Range f(SAR}caq)
{TEM cell , fova= 1900 MHz)

Input Signal [LV]

100 10 10 1 10° 100
SAR [mWiem3]
]
not compensated compensated

H R !
bl bbb
o - e i
1 - ¥ ¥ {0 I}
B b f o
s L -
5 { S 1
. | |
102 102 101 100 0o 102
SAR [mW/om3]
(=] 3
il wrn aeirsaled cmpe-sated

Uncerlainty of Linearity Assessmeni: £ 0.6% (k=2)

Certificate Mo: E23-3020_Feb14 Page 9 of 11
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ES3DV2 SM:3020 Fabruary 25, 2014

Conversion Factor Assessment

f= 835 MHz, WGLS RS (H_conwF) f= 1500 MHz WGELS RZ2 (H_econvF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical |sotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Prohe: ES3DV2 - SN:3020

Other Prohe Parameters

| Sensor Arrangement ; Triangular

| Connector Angle (7) T 938 |
Wachanical Surface Detection Mode enabled
Optical Surface Delection Mode disabled
Probe Overall Length 337 mm
Probe Body Diamatar 0 mm |
Tip Length 10 mm
Tip Diameter 4 mm
Praobe Tip to Senscr X CGalibration Point 2 mm
Probe Tip to Senscor Y Calibration Paoint 2 mm
Probe Tip lo Senscr Z Calibraticn Point 2 mm
Recommended Measurement Distance from Surface 3 mm

Certificate Mo: ES3-3020_Fabi4 Page 11 of 11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S 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 Agreement for the recognition of calibration certificates

client | KTL(Dymstec) Certificate No: EX3-3905_Feb14
CALIBRATION CERTIFICATE |
Object EX3DV4 - SN:3905

Calibration procedure(s) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date: February 26, 2014

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B (GB41293874 04-Apr-13 (No. 217-01733) Apr-14

Power sensor E4412A MY41498087 04-Apr-13 (No. 217-01733) Apr-14

Reference 3 dB Attenuator SN: S5054 (3c) 04-Apr-13 (No. 217-01737) Apr-14

Reference 20 dB Attenuator SN: S5277 (20x) 04-Apr-13 (No. 217-01735) Apr-14

Reference 30 dB Attenuator SN: 5129 (30b) 04-Apr-13 (No. 217-01738) Apr-14

Reference Probe ES3DV2 SN: 3013 30-Dec-13 (No. ES3-3013_Dec13) Dec-14

DAE4 SN: 660 13-Dec-13 (No. DAE4-660_Dec13) Dec-14

Secondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-13) In house check: Oct-14
Name Function Signature

Calibrated by: Israe El-Naouq Laboratory Technician

Approved by: Katja Pokovic Technical Manager / /4

Issued: March 1, 2014

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

Certificate No: EX3-3905_Feb14 Page 1 of 11
. _________________________________________________________________________________________________________________________________________|]
723 Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, 426-910 Korea Tel: +82-31-500-0133

http:://lwww.ktl.re.kr Fax: +82-31-500-0149



DU ISAEY

Horea Testing Laboratory Report No.:14-030828-01-02
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Muiltilateral Agreement for the recognition of calibration certificates
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,CD 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 (at measurement center),
i.e., 3 =0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

b) 1EC 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

Methods Applied and Interpretation of Parameters:
e NORMx,y,z: Assessed for E-field polarization 9 = 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(f)x,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 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 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 Bxy.z; Cx,y,z; Dx,y.z; VRx,y,z: A, B, C, D 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 maximum calibration range expressed in RMS voltage across the diode.

e 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.

*  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat 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.

e Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-3905_Feb14 Page 2 of 11
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EX3DV4 — SN:3305 February 26, 2014

Probe EX3DV4

SN:3905

Manufactured:  September 4, 2012
Calibrated: February 26, 2014

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3905 February 26, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3905

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVI(Wm)Z)“ 0.48 0.33 0.58 +10.1 %
DCP (mV)” 98.9 97.0 97.8

Modulation Calibration Parameters

uiD Communication System Name A B (o D VR Unc™
dB dBVuvV dB mv (k=2)
0 Cw X 0.0 0.0 1.0 0.00 120.8 +3.3 %
Y 0.0 0.0 1.0 128.9
Zz 0.0 0.0 1.0 130.8

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%.

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

B 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: EX3-3905_Feb14 Page 4 of 11
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EX3DV4- SN:3905 February 26, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3905

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz)® | Permittivity" (stm)* ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
5250 35.9 471 4.82 4.82 4.82 0.30 1.80 £13.1%
5500 35.6 4.96 4.52 4.52 4.52 0.35 1.80 £134%
5600 355 5.07 4.23 4.23 4.23 0.40 1.80 +13.1%
5750 354 5.22 5.20 5.20 5.20 0.35 1.80 +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 ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

" 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 (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3905 February 26, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3905

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f (MHz) © Permittivity © (sim)F ConvF X | ConvFY | ConvFZ | Alpha® (mm) (k=2)
5250 48.9 5.36 4.08 4.08 4.08 0.40 1.90 +13.1 %
5500 48.6 5.65 3.74 3.74 3.74 0.45 1.90 +13.1 %
5600 48.5 577 3.50 3.50 3.50 0.50 1.90 +13.1%
5750 48.3 5.94 4.04 4.04 4.04 0.45 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 uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of tissue parameters (z and «) can be relaxed ta + 10% if liquid compensation formula is applied io
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 uncertainty for indicated target tissue parameters.

& Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3905 February 26, 2014

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:3905 February 26, 2014

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- SN:3905 February 26, 2014

Dynamic Range f(SARcaq)
(TEM cell , feya= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4— SN:3905 February 26, 2014

Conversion Factor Assessment

f = 5250 MHz,WGLS R58 (H_convF)-SCS f = 5750 MHz, WGLS R58 (H_convF)-SCS
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Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3905

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -72.7
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 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
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Schweizerizcher Kallbrierdienst
Service suisse d'étalonnage
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[CALIBRATION CERTIFICATE

Objact

Calibration procedura(s)

Calibration date:

D2450V2 - SN: 746

QA CAL-05.v3

Calibration procedure for dipcle validation kits above 700 MHz

January 21, 2014

Calibration =quipment used (MATE critical for calibration)

This calibration cerlificate documents the traccabllity to national standards, which realize the physical units of measurements (S}
The measwenenls and lhe unceuinties with conficence probabliity are ghen on the following pages enc ara part of the cartilicate,

All calibrations have been conductad in the closed leboratony facility. envionment lemperatue (22 4 3°C and hunidity < 70%.

This calibration certifiratz shall not be reproducsd except in full without writien approval of the laboraiory.

Primary Standards 10 # Cal Data (Cortificate Mo Scheduled Calibration
Powar mater EPM-442A4 GB37480704 0O-Chet-13 (Mz. 217-01827) Cot-14

Fower sensor HE 84818 V537292783 0F-0et-13 (M2, 217-01827) Gat-14

Power sansor HP 84814, MY 41092317 09-Cht-13 (Mo, 217-01828) Cet-14

Reference 20 dB Attenualar S ROSE (20K) Dd-Apr-=3 (Ma. 217-01738) Apr-14

Type-N mismatch combination SN 0475 S 08527 d-Apr--3 (Ma. 217-01734) Apr-14

RHeterence Probe ES30DVE SM: 3205 30-Dac-13 (Mo, ES3-3205_[ec 3) Dac-1<

DAE4 SM: 601 25-Apr-13 (Mo, DAF4-61_Apri 3] Apraid
| Sacondary Standamds & Check Data (in tousa) Scheduled Chack

RF ganarator RES SMT-0E 100005 04-Aug-39 (in house chack Ocl-13) In hruise chack: Oot-16
MNatwork Analyzer HF B753E US37a3006a5 54208 - a-0et-01 (in house check Oct-13) In house chack: Oct-14
Mame Function Signature
Calibrated by Israg El-Naoug Labaratory Technician O
Approved by Karja Pokavic Technical Managar

/é;.,é%

|zsued:; January 21, 2014
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, B004 Zurich, Switzerland

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

Accreditad by the Swiss Accraditation Sarvine (BAS! Accreditation Mo.: SCS 108
The Swiss Accraditation Service Is one of the signatories to the EA
Multllateral Agreement for the recogrition 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 5td 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Hurnan Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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) KDB 865664, “SAR Measurement Reguirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applisd 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,

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

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

» Electrical Defay: One-way delay between the SMA connector and the antenna feed peint.
Mo 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 paramsters: The measured TSL paramelers are used to calculate the
nominal SAR result.

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%.
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Measurement Conditions

UASY system configuration, as lar as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapalalion
Phantom Modular Flat F'hanto}n
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Secan Resolution dx, dy, dz =5mm
Frequency 2450 MHz = 1 MHz

Head TSL parameters
The following parameters and calculatians were applied.

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 22.0 G 3.2 1.80 mhoim
Measured Head TSL paramecters (220+02)°C 0T 6% 1.86 mho/m £ 6 %
Head TSL temperature change during test <05°C - -—-e
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Condition
SAR measured 250 m\W input powar 13.2 Wikg
SAR for nominal Head TS parameters normalized fo 1W 51.8 Wrkg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 250 mW input power 8.11 Wikg
SAR for nominal Head TSL paramaters narmalized to 1W 24,2 Wikg = 16.5 % (k=2}
Body TSL parameters
I'he ‘ollowing parameters and calculations were applied.
Temperature Permitlivity Conductivity
Mominal Body TSL parameters 2200 52.7 1,95 mho/m
IMeasured Body TSL parameters (22.0 £ 0.2) “C 515326 % 2.04 mhi'm = € %
Body TSL temperaturs change during test =05 °C T -z
SAR result with Body TSL
SAR averaged over 1 cm® {1 g} of Body TSL Condition
SAR measured 250 mW inpui powear 12.5 Wikg
SAHR for nominal Body TSL parameters normalized to 1W 48.6 Wikg + 17.0 % (k=2)
| SAR averaged over 10 cm® (10 g) of Bedy TSL condition
SAR measured 260 m\ input pawer 5.78 Wikg
! SAR for nominal Body TSL paramatars normalized to 1W 22.8 Wikg = 16.5 % {k=2)
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Appendix

Antenna Parameters with Head TSL
Impedance, transtormed to feed point 5380+ 590
Retum Loss -25.5dB

Antenna Parameters with Body TSL

Impedancze, transfomed to feed point 80214 +5.2jQ
Return Loss -258d3

General Antenna Parameters and Design

LElectricaI Dalay (one diraction) 1.155 ns

Afler long term use with 100W radialzd power, only a slight warming of the dipole near the feadpoint can be measured.

The dipale is made of standard semirigid coaxial cable. The centar conduetar af the fecding line is diractly connected to the
second arm of he dipole. The anlenna is therefare shorl-circuited for DC-slgnals. On some cf the dipoles, small end caps
are added to the dipole arms in arder to improve matching when loaded according to the position as explained in the
'Measurerrent Canditions' paragraph. The SAR data are not affected by this change. The overall dipole langth is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Mzarufactured on December 01, 2003
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DASYS Validation Report for Head TSL

Date:; 21.01.2014
Tesl Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 2450 MIIz; Type: D2450¥2; Serial: D2450V2 - SN: 746

Communication System: UID 0 - CW: Frequency: 2450 M1z

Medium parameters used: T = 2450 MHz; 6 = 1.86 8/m; £, = 38 7; p = 1000 kg/m®
Phantom section: Flat Section

Meuasurement Standard: DASYS (IEEETEC/ANST Co3.19-2007)

DASY 22 Configuration:
»  Probe: ES3DV3 - SN3205; Conv(4.53, 4,53, 4.53); Calibrated: 30.12.2013;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Hlectronics: DAE4 Sno01; Calibrated: 25.04,2013
= Phantom: Flat Phantom 5.0 (front): Type: QDOMPS0AA: Serial: 1001
« DASYS2528.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=5mm, dy=5nun, dz=51mm

Reference Value = 99.581 V/m: Power Drift = .06 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g) = 13.2 Wkg; SAR(10 g) = 6.11 Wkg

Maximum value ol SAR (measured) = 17.0 Wikyg

duB

4.80

.50

-14.40

-19.20
240

0dB = 17.0 Wikg = 12.30 dBW/kg
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Impedance Measurement Plot for Head TSL

24 Jan 2824 11:29:04

BRI 5414 1 U Fs 253E2¢ 6 F9IYL ¢ 256,55 pH 2458900 B8 MHz
* . ~
Dl -1

gee A\ L
i }
Hid s | e
CH2 &11—"%3-- 5 dBSREF —28 &R [ 2]:—25.52'3 dB 2.458.803.1389 MMz
- | —
Ca [Tr—— -' i | =)
o,
\ U/?
(g 5 '-/
Hid | I. - -
1 g 1 ! 1
START 2 258.80F 808 MHz STUF 2 659,008 BB8 Hhz
Coertificate No: D2450W2 746_Jan14 Page 6 of &
I
723 Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, 426-910 Korea Tel: +82-31-500-0133

http:://lwww.ktl.re.kr Fax: +82-31-500-0149



TauR =AY
Korea Testing Labaratory Report No.:14-030828-01-02

DASY5 Validation Report for Body TSL

Drate: 21.01.2014
Test. Laboratory: SPEAG, Zurich, Swilzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450Y2 - SN: 746

Communication System: UID 0 - CW; Frequency: 2450 Mllz

Medium parameters used: f = 2450 MHz; o = 2.04 S/m; g, = 51.3; p = 1000 lv'..gflr:3
Phantom scetion: Flat Section

Measuremenl Standard: DASYS (IEEEIEC/ANST CA3.19-2007)

DASY 52 Configuration:
= FProbe: ES3DV3 - SN32()5; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013;
= Sensor-Surface: Iimun (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 25042013
»  Phantom: Flat Phantorn 5.0 {back): Type: QDOOOPSOA A Serial; 1002
o  DASYS2 52.87(1137); SEMCAD X 14.6.10(7164)

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

Refersnce Value = 93.204 Wim; Power Dritt = (.01 dB

Peuk SAR (extrapolated} = 26.0 Wikg

SAR( g) = 12.5 W/ke: SAR(10 g) = 5.78 Wik

Maximum value of SAR (measured) = 10.6 W/kg

-14.40
-19.20

-Z4.00

0dB = 16.6 W/kg = 12.20 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swss Acoradilation Senace (SA5) accrediation No.: SCS 10B

Tha Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

KTL (Dymstec)
CALIBRATION CERTIFICATE

Client Certificate No: DSGHzV2-1147_Febil4

DeGHzV2 - SN: 1147

Cibjert

OA CAL-22.v2
Galibration procedure for dipole validation kits betwsen 3-6 GHz

Calibration procedre(s)

Calibration date:

February 26, 2014

This calibration cortificate documante the trassabilty to national stardards, whick realize the physical units of measurements (31}
The measurements and he uncartalivies with confidence probabl ity are givan on the ‘ollowing pages and are parl of the cerilicate.

All calilrations bave beun conducted in he closed laboratory facilty: environment temperature (22 + 3)*C and humidity - 70%.

Czlibration Equipment used (METE critical for calibration)

Primany Standards 104 Cal Dale (Cedificale Mo.) Scneduled Calibration

Power meter EPRM-4424 GO3T4B0TOS Oa-Cet-13 (Mo, 247-01827) Oet-14

FPower sensor HE 8487 4 US37292763 08-Chot-13 (Mo, 217-01827) Uct-14

Prower sensor HP 848 A WY1 02317 08-0ct-13 (Mo, 217-018281 Oet-14

Referance 203 d0 Alteruator SMN: 5058 (20k) 04-Apr-13 (Mo, 217-017386) Apr-14

Type-M mismazchk combination SM: 50473 £ 08327 Od-Apr-13 (Mo, 217-01 730 Apr-14

Raferance Proba EX30WV4 SM; 3503 30-Dee-13 (No. EX3-3503 Decl13) Dec-14

DALY SN 601 25-Apr-13 (Mo, DAE4 601 Aprid) Apr-14

Seconcary Standards o # Check Date (in house] Scheduled Check

RF ganarator R&S SMT-DE 100005 04-Aug-23 {in house chack Oct-13) In hougze check: Oct-18

Metwark Analyzer HP 8753E U537350585 54206 18-0ct-01 (in house check Uct-13) In hause check: Oct-14
Mairg Function

Calibratad by: Claudio Leublar Laborateny Tachnician

Approvad by Kadja Pokowvic Tecncal Manager

Issued: Febroary 27, 2014

This calibration cert ficate shall rot be reproduced except in full without weitlen approval of the labaratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 33, 5004 Zurich, Switzedand

5 Schweizerischer Kalibrierdiznst
Service suisse o'étalonnage
Servizio svizzero di taratura

S Swins Calibration Service

Accredited by tha Swiss Accreditation Sernvics [SAS) Accreditation No.: SCS 108
The Swisa Acereditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration ceificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y.2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Pan 2: “FProcedure to determine
the Specific Absorption Rate {SAR) for including accessories and multiple transmitters”,
March 2010

b} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

¢) IEEE Std 1528-2013, “IEEE Recommendead Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measuremant 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 trequency indicated.

s Anfenna 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.

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

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

¢« SAHA 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.

 The reported uncertainty of measurement is stated as the standard uncertainty of mcasurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions
DASY system configuration, ag far as not given on page 1

DASY Version DASYS V5287
Extrapolation Advanced Exfrapclation

Phantom Medular Flat Phantorn V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution d, dy =4.0 mm, dz =1.4 mm Graded Ratio = 1.4 (£ direction)

5250 MHz £ 1 MHz
5500 MHz £ 1 MHz
RRO0 MH7 + 1 hMHz
5750 MHz + 1 MHz

Frequency

Head TSL parameters at 5250 MHz
The following parametars and caleulations were applied.

Temperature Pammittivity Conductivity

Mominal Head TSL parameters 22.0°C 35.9 4.7 1 mho/m

Measured Head TSL parameiers (220 £0.2) "C A7.0+6% 4,57 mho/m = 8 %

Head TSL temperature change during test < L5 "G e =

SAR result with Head TSL at 5250 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured 100 mW input power .04 Wiky

SAR for nominal Head TSL parameters normalized to 1% 80.8 W/ky = 19.9 % {(k=2)

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

SAR measured 100 mVY input power 2.29 Whka

SAR for nominal Head TSL parameters normalized to 1W 23.0 W/kg £ 19.5 % (k=2)
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Head TSL parameters at 5500 MHz
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The tollowing parameters and calculations were applied.

Report No.:14-030828-01-02

Temperature Permittivity Conductivity
Nominal Head T5L parameters 22.0°C 356 4 .96 mbofim
Measured Head TSL parameters (22.0=0.2}°C 387 +6% 4.84 mhofm £ 6 %
Head TSL temperature change during 1est =0.5°C mor
SAR result with Head TSL at 5500 MHz
SAR averaged over 16m® (1 g) of Head TSL Conditicn
SAR measured 100 W inpul povier 8.39 Wik

SAR for nominal Head TSL parameters

normalized to 1W

843 W/ kg = 19.9 % (k=2}

SAR averaged over 10 cm” {10 g} of Head TSL

condition

SAH measured

100 MWW inpul power

2,36 Wikg

I SAR for nominal Head TSL parameters

normalized w 1W

23.9 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parametsrs and calculations were applied.

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mhao/m
Measured Head TSL parameters (2200.20"C IBE£6% 4.95 mhofm = 6 %
Head TSL temperature change during test <0.5°C - e
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.18 Wikg

5AR for nominal Head TSL parametars

normalized to 1W

82.2 Wikg + 19.9 % (k=2)

SAR averaged over 10 em® (10 g} of Head TSL

condition

SAR measured

100 mW input power

233 Wikg

SAR for nominal Head TSL parametars

normalized to 1W

23.5 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5750 MHz

The following parameters and calculations wers apphied.

Temperature | Permittivity Conductivity

Mominal Head TSL parameters 220G 354 5.22 mha/m

Measured Head TSL parameters 220x02)"C 364£6% 5.11 mho/m L 8 %

Head TSL temperature change during test <=05°C s —

SAR result with Head TSL at 5750 MHz

SAR averaged over 1 cm” (1 g} of Head TSL Gondition

SAR measured 100 mW input power 7.95 Wikg

SAR fur nominal Head TSL parameters normalized to 1W 79.9 Wikg = 1.9 % (k=2)

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

SAR measured 100 mW input power 2.26 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.7 Wikg = 19.5 % [k=2)
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Body TSL parameters at 5250 MHz

The following perameters and calculations were applied.

Report No.:14-030828-01-02

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 4889 5.36 mhwm
Measured Body TSL parameters (22.0=0.2)"C 477 =6 % 5.48 mhoim = 8 %
Body TSL temperature change during test <05"C — e
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.60 Wikg

SAR for nominal Bady TSL parameters

nomalized to 1W

75.7 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® {10 g} of Body TSL

condition

SAR measured

100 mW input power

213 Wrkg

2AR for nominal Body TSL parameters

normalized to 1W

21.2 Wikg +19.5 % (k=2)

Body TSL parameters at 5500 MHz

The following parameters and calculations wes applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters (220+0.2)°C 473 +68% 5.80 mho'm + 6 %
Body TSL temperature change during test <0570 — —
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em® (1 q) of Body TSL Condition
SAR measured 100 mW input power 7.80 Wikg

EAR for nominal Body TSL parameters

normalizad to 1W

77.7 Wikg +19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2,17 Wikg

EAR for nominal Body TSL parameters

nomealized to 1W

21.6 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5600 MHz

The fallowing parametars and ealeulations were applied.

Report No.:14-030828-01-02

Temperature Permitlivity Conduclivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mha/m
Measured Body TSL parameters (22.0202)°C 471 6% 5.894 mha/m £ 6 %
Body TSL temperature change during test <0.5°C e -
SAR result with Body TSL at 5600 MH=z
SAR averaged over 1 cm® {1 g} of Bady TSL Condition
SANR measured 100 mW input power 7.94 Wiag

SAR for nominal Body TSL paramaters

nermalized to 1W

79.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 em” {10 g) of Body TSL

condition

S5AH measured

100 mW input power

2.20 Wikg

SAR tor nominal Body 5L parameters

normalized to 1W

21.9 Wke = 19.5 % (k=2)

Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.3 5,84 mho/m
Measured Body TSL parameters [22.0£0.2)"C 458+ 6 % 6.15 mho/m £ 6 %
EBody TSL temperature change during test <0.5C = .

3AR result with Body TSL at 5750 MHz
SAR averaged over 1 em’ {1 g) of Body TSL Condition
SAR measured 120 MW input power 7.51 Wikg
SAA for nominal Body TSL parameters normalized to 1W T4.7 Wikg +19.9 % (k=2)

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

condition

2AR measured

100 mW input power

2.08 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.8 Wikg = 19.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5250 MHz

Report No.:14-030828-01-02

Impecance, transformad to feed point EOS0 -8R0

Roturn Loss -203dR
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 550 -7.3]0

Baturn Loss -21.4dB
Antenna Parameters with Head TSL at 5600 MHz

Impedanco, transformed to feed point B840 -52(0

Return Loss - 20.4 dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point BRS5L1-6.3j0

Return Loss -20.3 dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point

509 (- 7.5

Return Loss

-226dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point

55.201-55 [

Aeturn Loss -22.94dE
Antenna Parameters with Body TSL at 5600 MHz

Impedanca, transformed to feed point 57.80-55]0

Retun Loss -2114dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformad to feed point 58.B8L-6.5

Retum Loss -18.9dB
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General Antenna Parameters and Design

Electrical Delay (one direction) 1.204 ns

Aller ong term use with 100W radiated power, anly a slight warming of the dipole near the feedpcint can be measured.

The dipole s made of standard semirigid coaxial cable. The canter canductor of the feeding line is direcily connested to the
second arn of the dipola, The antenna is therefore shart-circuited for DC-signals. On some of the dipcles, small end caps
are addec to the dipole arms in order to imprave matching when lnaded according to the position as explained in the
"Measurement Conditions" paragaph. The SAR data are nat affected by this change. The overall dipale length is still
acoording to the Standard.

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

Additional EUT Data

Manufastured by SPEAG

Manufactured on September 20, 2012
. _________________________________________________________________________________________________________________________________________|]
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DASYS5 Validation Report for Head TSL
Date: 26.02.2014

Test Laboratory: SPEAG, Zurich, Swilzerland

DUT: Dipole 5GHz; Type: DSGIIzZV2; Serial: DSGIHzV2 - SN: 1147

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency: 5750 MHz

Medium parameters used: [ = 3250 MHz: o =4.57 S/m; 5, =37 p = 1000 kgfm" .

Medium parameters used: [ = 5500 MHz; o = 484 S/m; g = 36.7; p = 1000 klgh‘fl3 s

Medinm paramcters used: = 3600 MHz; o =495 $/m; & = 36.6: p = 1000 kg-l‘m'1 3

Medium parameters used: f = 5750 MHz; o =5.11 S/m; & = 36.4; p = 1000 kgfm"

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANSI C63, 19-2007)

DASYS2 Conliguration;

« Probe: EX3DV4 - SN3503; ConvF(5.36, 5,36, 5.36); Calibrated: 30,12.2013, ConvF(5.01, 5.01,
5.01); Calibrated: 30.12.2013, ConvE(4.86, 4.86, 4.86): Calibrated: 30.12.2013, ConvF{4.88, 4.88,
4,88}, Calibrated: 30.12.2013;

«  Scosor-Surface: L4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Snal1: Calibrated: 25.04.2013

s  Phantom: Flat Fhantoin 3.0 (front); Tvpe: QDODOP30AA; Scrial: 1001
= DASYS252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=1000mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 63.977 Vim: Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.8 Wrkg

SAR(] ) = 8.04 Wkg; SAR(10 g) = 2.29 W/kg

Maximum value of SAR (measured) = 18.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurcment grid: dx=4mm_ dy=4mm_ dz=1 4mm

Reference Value = 63.636 V/im; Power Diifl = 0.09 dB

Peak SAR (cxtrapolated) =33.5 Wikg

SAR g) =839 Wikg: SAR(10 g) = 2.38 W/kg

Maximum value of SAR {(measured) — 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Z00m Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dv=4mm. dz=1.4mm

Reference Value = 62,188 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR( 2) =818 W/ke: SAR(I0 g) = 2.33 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

P de BB SRR Jd A= - e e
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=575(0 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60.683 V/m; Power Drift = 0.07 dB

Peak SAR (exirapolated) = 33.1 W/kg

SAR(] gy="7.95 W/kg; SAR(10 g} =226 W/kg

Maxirnum value of SAR (measured) = 19.3 Wrkg

-10.00
-15.00

-20.00

-25.00

0dB =193 W/ike = 12.86 dBW/kg
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Impedance Measurement Plot for Head TSL

26 Feb 2914 1@:18:21
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DASYS Validation Report for Body TSL
Date: 25.02.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz: Type: DSGHzV2; Seriak: DSGHZY2 - SN: 1147

Communication System: UID 0 - CW; Frequency: 5250 MHe, Frequency: 5500 MHz, Frequency: 600
MILe, Frequency: 5750 MHz

Medium parameters used: = 5250 MH7; 6 =5. 46 Sim: g, =477 p= 1M ke m .

Medium parameters used: T = 5500 MHz; 6 = 5.8 S/nw; g, = 47.3; p = 1000 kg/ m’

Medium parameters used: £ =30600 MHz; 6 =594 8/m; £, =47.1; p= L000 kgfm

Medinm parameters nsed: £ = 5730 MHz; 6= 0.13 5/m; & = 46.8; p= 1000 kg m’

Phantom scetion: Flat Section

Measurcment Standard: DASY S (IEEEAEC/ANST C63.15-2007)

DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.89, 4.89, 4.89); Calibrated: 30.12.2013, ConvFi4.52, 4.52,
4.532); Calibrated: 3(1.12.2013, ConvFi(4.3, 4.3, 4.3); Calibrated: 30.12.2013, ConvF(4.39, 4,30, 4.39);
Calibrated: 30.12.2013;

¢« Sensor-Surluce: 14mm (Mechanical Surlace Detection)

¢«  Electronics: DAE4 Sn601; Calibrated: 25.04.2013

e Phantom: Flat Phantom 5.0 (back); Type: QDOGOPS0AA; Serial: 1002
¢« DASYS23528.7(1137) SEMCAD X 14.6,10(7164)

ipole Calibration for RBody Tissne/Pin=100mW, dist=10mm, £=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurcment grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 58.713 V/m: Power Drifr = -0.00 dB

Peak SAR {cxtrapolaled) = 30.4 W/kg

SAR(1 g) = 7.6 Wikg; SAR(10 g) = 2.13 Wkg

Maximum value of SAR (measured] = 18.2 W/ke

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

Reference Value = 37.896 V/m; Power Drift = -0.02 dB

Peak SAR (cxtrapolated) = 33.7 Wikg

SAR(L g) = 7.8 W/kg; SARI1D g) = 2,17 W/kg

Maximum vulue of SAR (measured) = 19.0 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=56(0 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cubc¢ 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.809 V/m: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 35.2 Wikg

SAR(1 g) = 7.94 W/ky; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 19.5 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (3x8x7)/Cube 0: Measurcment grid: dx=4dmm, dy=4mm, dz=1.4mmu

Relerence Value = 33238 V/im; Power Dnft = -0.01 dB

Peak SAR {extrapolated) = 34.6 Wike

SAR(1 g) = 7.51 Wike; SAR(10 g) = 2.09 W/ke

Maximum value of SAR (measurcd) = 18.7 Wike

::]Er
5,00
10.00
15.00
20.00
2500 —
0dB = 18.7 Wiker =12.72 dBW/kg
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Impedance Measurement Plot for Body TSL

25 Feb 2814 413:83:83
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