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Appendix B
Uncertainty Analysis
a b © d e=fldk) |g i= k
cxgle
i N : Section in [Tol Prob . Div. Ci 19 Vi
ncertain omponen - -
y L.omp P1528 (%) Dist, g U (%) |(ver
Probe calibration E.21 59 N 1 1 5.80 L
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20 v
Jhemispherical isotropy E2.2 2.6 R 1.73 0.71 1.06 L]
Boundary effect E23 1.0 R 173 1 0.58 s
Linearity E2.4 0.6 R 1.73 1 0.35 o
System detection limit E25 1.0 R 173 1 0.58 L]
Readout electronics E.2.6 0.3 N 1 1 0.30 v
Response time E2.7 0.8 R 1.73 1 0.46 L]
Integration time E2.8 2.6 R 1.73 1 1.50 v
RF ambient Condition -Noise E6.1 3 R 1.73 1 1.73 L
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 L
Probe positioning- mechanical E62 0.4 R 173 . 0.23 -
Jtolerance
Probe positioning- with respect to E63 59 R 173 1 167 w
Iphantom
IMax. SAR evaluation E.5.2 1.0 R 1.73 1 0.58 L
Test sample positioning E4.2 1.45 N 1 1 1.45 19
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 L]
Output power variation -SAR drift 6.6.3 5 R 173 . 289 -
Jmeasurement
Phantom uncertainty (shape and E31 6.6 R 173 1 281 w
Jthickness tolerances)
Liquid conductivity - deviation from E32 5 R 173 0.64 185 -
Jtarget values
Liquid c.onductl\nty - measurement E32 191 N . 0.64 1922 5
uncertainty
Liquid permittivity - deviation from E33 5 R 173 06 173 o
Jtarget values
Liquid permittivity - deviation from £33 191 N 1 06 115 5
Jtarget values
Combined standard uncertainty RSS 9.78 25569
Expanded uncertainty (95% ;
CONFIDENCE INTERVAL) k=2 18:59
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- PROBE Calibration Certificate

SGS Koea Co., Lid

Calibration Laboratory of St I

Schmid & Pariner g Service suisse ¢ étalannage e
Engineering AG ‘5 | g Servisio swizzero di taratura

Zoughausstrassa 43, 8004 Zusich, Switzerland Swiss Calibration Service

Accredied by the Swiss Accrodiation Sendcs (SAS) Accroditation Mo SCS 108 P,f*-%"\i

Thae Swiss Accroditation Borvice is ong of tho signatores bo the EA
Multilnternl Agresment for the recognition of calibration cortificates.

3643, 6, 1f

ciest  SGS (Dymstes Contificatn No: EX3-3791_Jun13
CALIBRATION CERTIFICATE 1 |
Ctyect EX30V4 - SN:378

Casbeation procedurels) QA CAL-018, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4

Casbration dute: June 4, 2013

This caliration cotificale documents the tacesbiity ta national standaeds, which realloe the physical uniss of megsurements (51,
Th moasyruments and B unoertaintios with corfidence probubiity ars given on te following pages. and afe part of (e certificata

Al calibrations have been conducing in Bhe ciosed lab v Facibty, e % lempavabng (22 2 3)°C and humidity < 70%

Cabbention Equipment used [MATE critical for calimticn)

l’!_ilnﬂ Standaeds. [[%} Cal Dste [Cartficaln Mo ) Schecuied Calibrabon
Pownr mater E44168 GBA1ZI3ATA 04-ngr-13 (Mo, 17-01733) Apr14
| Power sansor E44124 MY4 149R08T Oduhor-13 [Na, 217-01733) Apr-14
Ralerenca 3 a8 Alleruutor She 55054 {3c) Cd-Apr-13 (Mo, ITTAT) Apr-14
Ruforence 20 dB Aftenuntor | 'S S53T7 (20n) Da-Apr-13 (Mo, $17-01735) Ape1d
Rl o 30 dB Adtersaior SN 55121 (306] Cub-Apr-13 (Mo, 2AT-01738) Apr-14.
;ﬁ!_l_uﬂbl Prabe ES30V2 SN 3013 F8-Dec-12 (No. ES3-3013_Dectd) Dac-13
Do SN BED 31-dan-13 (Mo, DAES-860_Jan13) Jan-14
_Secondary Standards 0 Chack Date {in house) Sehaduled Chack
| RF ganerater HP BE48C US40 T0 4-Aag- B0 [in houss check Apr-13) In house chack: Age-15
| Mebwork Aratyrar HP BT53E LIS3 T I00585 18-0ct-0 {in housa chack Ocl-12) In house check: Od-13
MHame Function Sigraturs
Caibrated by Soten Hasrat

Agprowed by: Kaljn Pokons Tochnical Manages ’é,;‘

Imsued: June 4, 2013

This H: shll ol b Peproduced axcept in full withoul weitlen approval of The leboeaiory

Costificain Mo: EX3-3701_Jun13 Pago 1of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

her Kalibri
c Service suisse d'étalonnage
s 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 Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMXx,y,z sensitivity in free space

CaonvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

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
Technigues”, 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

Methods Applied and Interpretation of Parameters:
* NORMx,y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,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.

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

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

= Axy.z Bxyz Cxyz Dxyz; 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.

= 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.

= 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.
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EX3DV4 — SN:3791 June 4, 2013

Probe EX3DV4

SN:3791

Manufactured: February 18, 2011
Calibrated: June 4, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3791 June 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim))* 0.55 0.54 0.53 101 %
DCP (m\)® 103.1 89.9 101.4
Modulation Calibration Parameters
uID Communication System Name A B c D VR Unc™
dB dBVuV dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 168.0 | 27 %
Y 0.0 0.0 1.0 165.4
z 0.0 0.0 1.0 171.3

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 unpaﬂsinliaa_: at_Nnrmx,Y.Z do not affect the E’-ﬁal_cl uncertainty inside TSL (see Pages 5 and 6).

r n | y not req
£ Uncenainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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EX3DV4- SN:3791 June 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Pai:llimltli:;y F C_ar!:si::;i;ﬁty ConvF X | ConvFY | ConvFZ | Alpha ?l':?:)' :jkllc;]
835 41.5 0.90 8.46 8.46 8.48 0.28 1.10 £12.0%
900 41.5 0.97 8.33 8.33 8.33 0.61 0.68 +12.0%
1750 401 1.37 7.85 7.85 7.85 0.58 0.71 +12.0%
1900 40.0 1.40 7.61 7.61 7.61 0.57 0.70 +120%
2450 39.2 1.80 6.74 6.74 6.74 0.49 0.77 +12.0%
2600 39.0 1.96 6.56 6.56 6.56 0.36 0.92 +12.0%
5200 36.0 4.66 4.71 4.71 471 0.45 1.80 131 %
5300 36.9 4.76 4.68 4.68 4.68 0.30 1.80 +13.1%
5500 35.6 4.96 4.52 4.52 4.52 0.40 1.80 131 %
5600 35.5 5.07 4.31 4.31 4.31 0.40 1.80 +131 %
5800 35.3 5.27 4.24 4.24 4.24 0.45 1.90 +131%

© Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher {sae Page 2), else it is restricted to = 50 MHz. The uncertainty is the RSS
ut the ConvF y at ¢ y and the L inty for the band.

" At frequencies below 3 GHz, the validity of fissue parameters (& and o) can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicated target tissue parameters,
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EX3DV4— SN:3781 June 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conﬁuetivﬂy Depth Unct.

| f(MHZ)C | Permittivity" (s/m)" ConvF X | ConvFY | ConvFZ | Alpha | (mm (k=2)
835 55.2 0.97 8.70 8.70 8.70 0.66 0.68 +12.0%
900 55.0 1.05 8.58 8.58 8.58 0.77 0.66 +12.0%
1750 53.4 1.49 7.52 7.52 7.52 0.35 092 | +12.0%
1900 53.3 1.52 7.15 7.15 7.15 0.25 1.06 | £+120%
2450 52.7 1.95 6.62 6.62 6.62 0.76 0.60 +12.0%
2600 52.5 2.16 6.33 6.33 6.33 0.80 0.50 £12.0%
5200 48.0 5.30 4.23 4.23 4.23 0.40 1.90 +13.1%
5300 48.9 5.42 4.07 4.07 4.07 0.40 1.90 +13.1%
5500 48.6 5.65 3.95 3.95 3.95 0.40 1.90 +131%
5600 48.5 5.77 3.79 3.79 3.79 0.40 1.90 | +131%
5800 48.2 6.00 4.00 4.00 4.00 0.50 1.90 £131%

© Frequency validity cf E 100 MHz only applies for DASY vd.4 and thha« (see Pags 2} else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF and the ( for band.

" At frequencies below 3 GHz the validity of tissue parameters (e and uJ can be rs|a:oed 10+ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (& and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicated targel lissue parameters.

Certificate No: EX3-3791_Juni3 Page & of 11

SGS Koea Co,, Lid ##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 4563—040 KOREA t+8231 4285700 £+8231427 2370 wwv.kr.sgs.comvee

Member of SGS Group(Socéte Générale de Suvellance)



Report File No.:  F690501/RF-SAR002128-A1

Date of Issue : 2013-11-25
Page : 91/124
EX3DV4- SNaT91 Jums 4 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30V4- SN3T01 Juna 4, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EXIDVE- SN-3TO1 dun 4, 2013
Dynamic Range f(SARad)

(TEM cell , f = 900 MHz)

11 1 A
B b LULE i | Lo
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A= I. |. L ..'I .-,i H Bl +4
_2'- | | ' ‘“ i I i
107 '|Iﬂ" 'llm 100 1‘@ 12
SAR [mWem3)]
=] =]
not comparsatod compansated

Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment

= 500 MHz WGLS RS (H_con) 1= 1750 MHz WGLS R22 (H_conmv)

5 L ]
=y —— --':EL w——

Deviation from Isotropy in Liquid
Error (&, 8), f = 900 MHz

-0 08 .08 .04 02 00 02 04 08 0B 10
Uncertainty of Spherical Isotropy Assessmont: £ 2.6% (k=2)
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EX3DV4- SN:3791 June 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -11141
Mechanical Surface Detection Made 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 1mm
Probe Tip to Sensor ¥ Calibration Paint 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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- DAE3 Calibration Certificate

Calibration Laboratory of At S oarisier Kalibrisndlenst

Schmid & Partner x"\:'""") 3 Sarvice suisse d'étalonnage
Engineering AG Sarvizio svizzoro di taratirn

Zoughaussirasss 43, 8004 Zurich, Switzeriand m- Swiss Calibratlon Servics

Accredited by the Swiss Accreditasion Service (SAS) Accraditation Mot SCS 108

Tha Swiss Accroditation Service is one of the signataries to the EA

Multilateral Agrosmant for the recognition of calibration cenificates

ciert  5GS (Dymstec) Cenificato No: DAE3-567_Jan13

CALIBRATION CERTIFICATE

Object DAE3S - 5D 000 D03 AA - SN 567

Caibration procesiure(s) QA CAL-06.v25

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: January 25, 2013

This calrabicon certifcale decuments (e baceabdity o natonal standards, which reallze the physical uniks af measurements (S1)
Thr misasuremonts and the uncertaintios. with confidence probability are gheen on thi folowing peges and an pan of e cemsficaie.

Al calibrations: havi Bean conducted in the closed lsboralery faciisy: envirnmsan lenparatuns (22 4 3°C snd humidity < T0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards [ID# Cal Date (Corificats No.) Schodulnd Calibration

Kedthioy Mulmeter Type 2001 | 5K 0810278 02-Oct-12 (No:12728) Oct13

Secondary Stendards |io# Chisck Dale {in house) Sehaduled Check

Auto DAE Calibrafion Ui SE UWSE 053 AA 1001 07-Jan-13 {in house check) In house chock: Jan-14

Caibraior Bax V2.1 SE UMS 008 AA 1002 07-Jan-13 {in house check) i house check: Jan-14
Mame Function Signatune

Calibratnd by R Mayomz Technician —

|ssund: Jamnssty 25. 2013

This callbration corificabo shall not be noproduced akcopd in full withow! witten approval of the laboratary.
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. " P L

Calibration Laboratory of -f‘"“\\\‘i_Z"z S Schweizerischer Kalibrierdienst

Schmid & Partner - z ¢ Service suisse d'étalonnage
Engineering AG z = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland SN S swiss Calibration Service

e
“oafighh

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

DAE

data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

e Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

= AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

s Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

e [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

o [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = 6.1uV, fullrange = -100...+300 mV
Low Range: 1LsSB = B1nV, fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.652 + 0.02% (k=2) | 404.401 + 0.02% (k=2) | 404.491 = 0.02% (k=2)
Low Range 3.95362 + 1.55% (k=2) | 3.97148 + 1.55% (k=2) | 3.96078 + 1.55% (k=2)
Connector Angle
| Connector Angle to be used in DASY system T+ 1"
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199995.32 -0.62 -0.00
Channel X + Input 20002.46 1.32 0.01
Channel X = Input -19998.40 1.69 -0.01
Channel Y + Input 199897.71 1.34 0.00
Channel Y + Input 19999.63 -1.28 -0.01
Channel Y - Input -19997.89 247 -0.01
Channel Z + Input 199996.03 0.01 0.00
Channel Z + Input 12998.99 -1.92 -0.01
Channel Z - Input -19998.51 1.81 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2002.18 0.83 0.04
Channel X + Input 201.83 0.08 0.04
Channel X = Input -198.32 -0.18 0.09
Channel Y + Input 2001.92 0.81 0.04
Channel Y + Input 201.24 -0.29 -0.15
Channel Y - Input -199.03 -0.72 0.36
Channel Z + Input 2001.88 0.72 0.04
Channel Z + Input 200.70 -0.97 -0.48
Channel Z - Input -189.17 0.97 0.49
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (nV) Average Reading (uV)
Channel X 200 3.30 1.64
- 200 0.20 -1.94
Channel Y 200 0.21 -0.42
-200 0.96 0.59
Channel Z 200 4.66 3.87
-200 -5.94 -6.09

3. Channel separation

DASY measurement paramet Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - -0.86 -3.62
Channel Y 200 7.58 - -0.08
Channel Z 200 5.96 573 -
Certificate No: DAE3-567_Jan13 Page 4 of 5
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4. AD-Converter Values with inputs shorted

Report File No. :
Date of Issue :
Page :

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16316 14587
Channel Y 16163 16684
Channel Z 15966 15490

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input 10MQ

Average (V) | min. Offset (uV) | max. Offset (uv) | S ?:\‘;;a“““
Channel X 0.52 -0.82 1.43 0.45
Channel Y -0.20 -2.48 1.17 0.46
Channel Z -0.70 -1.79 0.17 0.39

6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

F690501/RF-SAR002128-Al

2013-11-25
100/ 124

Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -9
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Dipole Calibration Certificate
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Zeughaussirasse 43, 8004 Zurich, Switterland S Swiss Calibration Service FLTE]
Accrodiied by the Swiss Accroditation Sandce {SAS) Aceraditation Mo S 108 ! | B
The Swiss Accroditation Service ks ore of the signatories o the EA PI“ ﬁ "™
Multilateral Agreement for the recagnition of calibration certificates

on o ;ﬂl’.l"}ﬂ'

cllent  SGS (Dymstec)
CALIBRATION CERTIFICATE

Cortificate No: D2450V2-892_ Sep13

Cijoct D2450V2 - SN; 882
Calibention procedurs{s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz
Calibration dute: Seplember 26, 2013
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Tha moasuramonts and the urcaiainSes with conlidence probabity aro ghaen on i foliowing pages and are part ol the cerificals,
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Calibration Laboratory of “w

Sohwalzort Kallbiorel
Schmid & Partner Service suisse d'dtalonnage
Engineering AG - 3 Servizio svizzera di taratura
Zoughaussirasse £3, 1004 Zurkch, Switzarland B,
gha £, rich, W Swiss Calibration Service
Accrodited by the Swiss Accreditation Servica (SAS) Accreditation Mo SCS 108

The Swiss Accraditation Service is cne of the signriories 1o the EA
Multiloteral Agreemant for the recognition of calibration cortificolss

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/NORM x.y,z
MIA 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: Measuremant Technigues®, December 2003

b) IEC 62209-1, "Procedure to measure the Specilic 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 Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate 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
parailel to the body axis.

= Feed Point Impedance and Retum Loss: These paramaters 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 Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.
SAA measured: SAR measured at the stated antenna input power.

« SAA 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 measurement
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, as far as not given on page 1.
DASY Version DASYS5 V52.8.7
Extrapolation 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
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 394 +6% 1.83 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.4 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.12 Wikg
SAR for nominal Head TSL parameters normalized to TW 24.4 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+02)°C 522 +6 % 2.00 mho/m £ 6 %
Body TSL temperature change during test <05°C = e
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.7 Wikg
SAR for nominal Body TSL parameters normalized to TW 50.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.85 W/kg
SAR for nominal Body TSL parameters normalized to 1W 23,2 W/kg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5380+22jQ
Return Loss -27.2dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 50.1Q+43jQ
Return Loss -27.3dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.125ns

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 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.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 06, 2011
Certificate No: D2450V2-892_Sep13 Page 4 of 8
SGS Koea Co,, Lid #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 314285700 +82 31427 2370 ww.kr.sgs.comvee

Member of SGS Group(Socéte Générale de Suvellance)



Report File No.:  F690501/RF-SAR002128-A1
Date of Issue : 2013-11-25
Page : 105/124

DASYS5 Validation Report for Head TSL

Date: 26.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: §92

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

Medium parameters used: f= 2450 MHz: o = 1.83 S$/m: & = 39.4: p = 1000 kg/m®
Phantom section: Flat Section

Messurement Standard: DASY S (IEEENEC/ANSI C63,19-2007)

DASYS2 Configuration:

« Probe: ES3IDV3 - SN3205; ConvF(4.52, 4,52, 4.52); Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601: Calibrated: 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA; Serial: 1001
= DASY3252.87(1137) SEMCAD X 14.6.10(7164)

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 = 93.764 Vim; Power Drift = 0.04 dB

Peak SAR (exwrapolated) = 27.5 Wikg

SAR(1 gh = 13.2 Wikg; SAR(10 g) = 6.12 Wikg

Maximum value of SAR (measured) = 16.9 Wikg

0dB = 16.9 Wikg = 12.28 dBWikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dute: 26.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 892

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

Medium parameters used: = 2450 MHz; =2 S/m; g, = 52.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
= Probe; ESIDV3 - SN3205; ConvF{4.42, 4,42, 4.42); Calibrated: 28.12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 93.764 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.5 Wikg

SAR(1 g) = 1.7 W/kg; SAR(10 g) = 5.85 W/kg

Maximum value of SAR (measured) = 16.6 Wikg

0dB = 16.6 Wikg = 12.20 dBW/kg

Certlicate No: D2450V2-892_Sep13 Page ¥ of B

SGS Koea Co,, Lid ##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 4563—040 KOREA t+8231 4285700 £+8231427 2370 wwv.kr.sgs.comvee

Member of SGS Group(Socéte Générale de Suvellance)



Report File No.:  F690501/RF-SAR002128-A1

Date of Issue : 2013-11-25
Page : 108 /124
Impedance Measurement Plot for Body TSL
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Cal:brallon Laboratory of i\‘"‘\_x\\“___j//",} Schweizerischer Kalibrierdienst
Schmid & Partner M Service suisse d'étalonnage
Engineering AG B30 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {f/,, ,/!'R\\ﬁ‘ Swiss Calibration Service
QAR
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral 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) |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
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) 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:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

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.

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

DASY Version DASYS V52.8.5

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)

5200 MHz = 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz £ 1 MHz
5600 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 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 344x6% 4.52 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Head TSL Caondition
SAR measured 100 mW input power 8.26 W/kg
SAR for nominal Head TSL parameters normalized to 1W 81.8 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.36 W/kg
SAR for nominal Head TSL parameters normalized to 1W 23.3 Wikg + 19.5 % (k=2)
Certificate No: D5GHzV2-1106_Mar13 Page 3 of 16
SGS Koea Co,, Lid #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 +82 31427 2370 www.kr.sgs.com/ee

Mermber of SGS Group(Sociéte Générale de Suvellance)



Report File No. :

F690501/RF-SAR002128-Al

Date of Issue : 2013-11-25
Page : 112 /124
Head TSL parameters at 5300 MHz
The following parameiers and calculations were appled.
Temperatura Parmittivity Conductivity

MNominal Head TSL parameters 220°C 359 4,78 mhao/m

Measured Head TSL parameters (220£02)"C HM3I2E8% 4.62 mho/m + 8 %%

Head TSL temperature change during test <05°C anee -
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condithon

SAR moasured 100 mW inpul power B.42 Wikg

S5AR for nominal Head TSL parameters normalized to 1W 83.3 W/ kg £ 19.9 % (k=2)

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

SAR measured 100 mW input powar 2.40 Wikg

SAR for nominal Head TSL parameters normalized o 1W 23.7 Wikg = 18.5 % [k=2)
Head TSL parameters at 5500 MHz

The following paramaters and calculations were epplied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 358 4,96 mham

Measured Head TSL parametors (220+02)"C D=6 % 4.80 mhofm = & %

Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5500 MHz

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

SARA measured 100 mW input power B84 Wikg

SAR for nominal Head TSL paramators normalized to 1W 85.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 248 Wikg

SAR for nominal Head TSL parameters normalized to 1TW 24.3 Wikg = 19.5 % (k=2)
Canificata Mo: D5GHzV2-1106_Mari3 Page 4 ol 16

SGS Koea Co., Lid

##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 4563—040 KOREA t+8231 4285700 £+8231427 2370 wwv.kr.sgs.comvee

Mermber of SGS Group(Sociéte Générale de Suvellance)



Report File No. :

F690501/RF-SAR002128-Al

Date of Issue : 2013-11-25
Page : 113/124
Head TSL parameters at 5600 MHz
The lollowing paramaters and calculations were appliad.
Temperature Permittivity Canductivity

Nominal Head TSL parameters a20"c 355 £.07 mho/m

Measured Head TSL parametors 220+02)"C 339:68% 4.91 mha'm + 8 %

Head TSL temperature change during test <05°C b s
SAR result with Head TSL at 5600 MHz

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

S5AR measured 100 mW inpat power B.55 Wikg

SAR for nominal Head TSL parameters normalized to 1W 84.6 Wikg = 18.9 % (ka2)

SAR averaged over 10 em” (10 g) of Hoad TSL condition

S5AR measured 100 mW inpat power 2.43 Wikg

SAR for nominal Head TSL paramators nomalized to 1W 24.0 Wikg = 18.5 % (k=2)
Head TSL parameters at 5800 MHz

Tha lollowing parameters and calculations wers applied.
Temperature Poermittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mha/m

Measured Hoad TSL parameters (22.0=0.2)"C BE=2E6% 5.11 mha'm = & %

Head TSL temperature change during test <05°C — e
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” {1 g) of Head TSL Congilion

SAR maasurad 100 mW input powar 8.21 Wikg

SAR for nominal Head TSL paramatars nomalized to 1W B1.2 Wikg = 16.9 % (k=2)

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

SAR measurad 100 mW inpul powar 2.33 Wikg

SAR for nominal Head TSL paramedars normalized o 1W 23.0 Wikg = 16.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following paramaters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220G 49.0 5.30 mha/m

Measured Body TSL parameters (220£02)°C 47026 % 5.42 mho/m + & %

Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm® (1 g} of Body TSL Condition

SAR measured 100 mW input power 7.55 Wikg

SAR for nominal Body TSL parameters nomalizad fo 1W T4.9 Wikg = 19.9 % (k=2)

Emmmgldmm:m’ (10 g} of Body TSL condition

SAR measured 100 mW input power 211 Wikg

SAR for nominal Body TSL parameters notmalized to 1W 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations wore applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 489 5.42 mho/m

Measured Body TSL parameters (22.0£02)°C 469 6% 5.55 mho/m x 6 %

Body TSL temperature change during test <05°C e —
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Caondition

SAR measured 100 mW input power T.74 Wikg

SAR for nominal Body TSL paramatans normalized to 1W 76.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition

SAR measured 100 miW input power 217 Wikg

SAR for nominal Bedy TSL parametons normalized to 1W 21.5 Wikg = 19.5 % (ka2)
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Body TSL parameters at 5500 MHz
Tha foliowing parameters and calculations were applied.
Temperature Parmittivity Caonductivity

Nominal Body TSL paramaters 204 486 5,85 mhoim

Measured Body TSL parameters (220=02)°C 46526% 5,80 mho/m + 8 %

Body TSL temperature change during test <05°C — ErrS
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em” |1 g) of Body TSL Gondition

SAR measured 100 mW input powar B.14 Wikg

SAR for nominal Body TSL paramaiors normalized 1o 1W BO.B Wikg = 19,9 % (k2]

SAR averaged over 10 em” (10 g} of Body TSL condition

SAR moasured 100 mW input power 2.25 Wikg

SAH for nominal Body TSL paramaters nesmalizgd to 1W 223 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperaturs Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 577 mha/m

Measured Body TSL parameters (22.0=0.2)°C 464 6% 594 mhomz6%

Body TSL temperature change during test <050 e e
SAR result with Body TSL at 5600 MHz

Slﬂmgndnm'lnn"{‘l a) of Body TSL Condition

SAA measunoed 100 mW input power 8.20 Wikg

SAR for nominal Body TSL paramaters nommalized to 1W 81.4 Wikg = 19.9 % (k=2)

Hﬂmmgudmm:m‘{mg]nlﬂndym condition

SAR measured 100 MW input power 2.27 Wikg

SAR for nominal Body TSL parameters nosmalized to TW 2.5 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The following p ters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2) °C 46.1 6% 6.21 mho/m+6 %
Body TSL temperature change during test <0.5°C - —
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 7.57 Wikg
SAR for nominal Body TSL parameters normalized to 1W 75.1 W/kg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.09 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg = 19.5 % (k=2)
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Antenna Parameters with Head TSL at 5200 MHz
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Impedance, transformed to feed point 501 Q-9.7|Q

Return Loss -20.3dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 5040Q-39jQ

Return Loss -28.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 4900-4.1jQ

Return Loss -27.5dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5390-51jQ

Return Loss -24.3dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5450-14jQ

Return Loss -26.9dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 5030-9.3jQ

Return Loss -20.6dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 5090-32jQ

Return Loss -20.8dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 4970-25j0

Retum Loss -319dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5450Q-42jQ

Return Loss -246dB
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Antenna Parameters with Body TSL at 5800 MHz
Impedance, transformed to feed point 5440Q+10j2
Return Loss -27.2dB
General Antenna Parameters and Design
Electrical Delay {one direction) 1.198 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 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.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 15.03.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1106

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 4.52 S/m; g, = 34 4; p=1000 kg/m* , Medium parameters
used: f = 5300 MHz; o = 4.62 Sfm & =34.3; p = 1000 kg/m® , Medium parameters used: f = 5500 MHz: 6 =
4.8 S/m; 8= 34; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz; 6 =4.91 S/m; g, = 33 9 p=
1000 kg/m* , Medium parameters used: f = 5800 MHz; o = 5.11 S/m; & = 33.6; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.1);
Calibrated: 28.12.2012, ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81); Calibrated: 28.12.2012;

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

e Electronics: DAE4 Sn601; Calibrated: 27.06.2012

= Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001
= DASYS52 52.8.5(1059); SEMCAD X 14.6.8(7028)

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 = 65.348 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 8.26 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.418 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 8.42 W/kg; SAR(10 g) = 2.4 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

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 = 65.553 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) = 8.64 W/kg; SAR(10 g) = 2.46 W/kg

Maximum value of SAR (measured) = 20.5 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dr=4mm, dy=4mm, dz=1.4mm

Reference Value = 64,766 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 8.55 W/kg; SAR(10 g) = 2.43 Wikg

Maximum value of SAR (measured) = 20.4 W/kg

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 = 62.008 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.5 Wikg

SAR(I g) = 8.21 Wkg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 20,0 Wikg

o
-4.00

-12.00

-1ian

2400

-30.09

0 dB = 20,0 Wkg = 13.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.03.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1106

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 5.42 Sa’m &=47; p=1000 kg/m* , Medium parameters used: f
= 5300 MHz; 6 = 5.55 S/m; s,—46 9; p= 1000 kg/m’ , Medium parameters used: f = 5500 MHz; 6 = 5.8
S/m; E, 46.5; p = 1000 kg/m* , Medium parameters used: f = 5600 MHz; 6 = 5.94 S/m; ar 46.4; p = 1000
kg/m® , Medium parameters used: f = 5800 MHz; 6 = 6.21 S/m; & = 46.1; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY52 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22, 4,22,
4.22); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012;

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

» Electronics: DAE4 Sn601; Calibrated: 27.06.2012

= Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002
= DASYS52 52.8.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Body 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 = 59.488 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 29.8 W/kg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 17.6 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.529 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) =7.74 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

Dipole Calibration for Body 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 = 59.873 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 35.1 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 19.7 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 59,492 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 36.4 Wikg

SAR(1 gl = 8.2 Wikg: SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 20.1 Wikg

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

Reference Value = 56,370 Vim:; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 35.1 Wrkg

SAR(1 g) = 7.57 W/keg; SAR(10 g) = 2.09 Wikg

Maximum value of SAR (measured) = 18.7 Wikg

6.0
-12.00
“1E.00
“24.00
30,00
0dB = 18.7 Wikg = 12.72 dBW/kg
Cenificate Mo DSGHZV2-1108_Mar13 Paga 15 of 16
SGS Korea Co,, Lid ##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 4563—040 KOREA t+8231 4285700 £+8231427 2370 wwv.kr.sgs.comvee

Mermber of SGS Group(Sociéte Générale de Suvellance)



Report File No.:  F690501/RF-SAR002128-A1

Date of Issue : 2013-11-25
Page : 124 /124
Impedance Measurement Plot for Body TSL
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