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Calibration Laboratory of AN Sehwoliartaihaes Kalitetariianst

Schmid & Partner % Sarvice sulese iatonnage
Engineering AG T Servirio svizeero di taratura

Zeughausstrasse 43, 5004 Zurich, Switzerland S ‘ﬁl\,} Swiss Callbration Servics

Accrodited by the Swies Accredintion Sarvios (SAS) Accreditation No.: SCS 108

Tha Swiss Accreditation Service s one of tha signatories to the EA

Mustitatersl Ags for the recognition of calibration certificates

Glossary:

TSL tissue simulating lguid

NORMx,y.z sensitivity in free space

ConvF sensitivity In TSL/ NORMx,y.2

DCP diode comprassion point

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

A BC modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal to probe axis (al measurament center),

@, i = 0 s normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) |EC 62208-1, *Procedure 1o measure the Spedific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", Febryary 2005

Methods Applied and Interpretation of Parameters:
o NORMy,y .z Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-cell; F > 1800 MHxz: R22 waveguide)
NORMx,y,z ars only Intermediate values, Lo, the uncertainties of NORMx,y = does not affect the E™-feld
uncerainty Inside TSL (see below ConvF)

o NORM(lix,y.z2 = NORMx.y,2 * Irequency_respanse (see Fraquency 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 uncectainty of ConvF

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

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

e Axy.z Beyz Cry.z VRxy.z A, B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modutation signal. The parameters do not depend on freguency nor media. VR is the
maximum calibration range expressed in RMS vollage across the diode.

= ConvF snd Boundary Effect Parameters; Assessed in flat phantom using E-field (or Temperature Transfer
Standard for < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MMz The same setups are used for asssessment of the paramelars applied for
boundary compansation [alpha, depth) of which typical uncertsinty vaiues are given. These parometers are
used in DASY4 software 1o Improve probe accuracy closs 1o the boundary. The sensitivity in TSL. corresponds
10 NORMy.y,z * CanvF whareby the uncestainty corresponds to that given for CanvF, A frequency dependent
ConvF i used in DASY version 4.4 and higher which allows extending the validy from = 50 MHz to + 100
MHz

o Spherical isatropy (30 deviation fram isolropy): in a field of low gradients realized using a fiat phantom
exposed by & patch antenna

e Sensor Offset The sensor offset corresponds to the offset of virtual measurement centar from the probe tip
(on probe axis). No tolerance required
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

Sensor X Sensor Y Sonsoc Z Unc (k=2
Norm |( “!l“ 1.36 )45
2 ImV)
Modulation Calibration Parameters
uip Communication System Name PAR 3 Vi .
18 B 16 e =2)
The reported uncertainty of measurement Is stated as the slandard uncertainty of measurement
multiplied by the coverage k=2, which for a normal distribution corresponds o a coverage
probability of approximatety 895
" ¥
; ' i
| J
N
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth
f (MH2) Pormittivity Stm)’ ConvF X ConvF ¥ sonvF Z Alpha mm)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Reolative | Conductivity Depth Unet
{ (MHz) Permittivity” | (S/m) ConvF X | ConvF Y SonvF Z Alpha VT | (k=2
1
10
1 =
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R2?
3
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Dynamic Range f(SAR}aq)

(TEM cell , f =900 MHz)

¥ X
T ) 3
Uncertainty of Linearity Assessment: X
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EX30Va- SN:3883 July 13, 2012

Conversion Factor Assessment

t = B35 MH2. WGLS RS (H_conv) t = 1800 MHz WGLS R22 (H_convf)

*
1]
$
) 0
A

i e -

Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

LA frngphy

e

Deviaban

<10 <08 06 04 02 00 02 04 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 103 of 145
TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



CT

HCTCO,LTD

Report No.: HCTA1304FS07 FCC ID: ZNFLOSE Date of Issue: May. 07, 2013

Attachment 4. — Dipole Calibration Data

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 104 of 145
TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCTCO,LTD

Report No.:

HCTA1304FS07

FCC ID:

ZNFLOSE

Date of Issue:

May. 07, 2013

Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zeughausstrasee £), 8004 Zurich, Switzeriand

Accraditod by Iha Swss Accreditalion Senace {SAS)

S Schwalzurischae
c Service sulsss o

Accreditation No.: SCS 108

Kalibrlerdienst
étalonnage

Servizio svizzaro di eaturn
S Swiss Calibration Service

The Swiss Accraditation Service s ane of the signataries to the EA
Multiisteral Agreement for the recognition of calitwation cestificates

HCT (Dymstec)

Client

Cartificato No: D835V2-441 May12

|CALIBRATION CERTIFICATE

Otpect

Calibration procedirm{s)

QA CAL-05.v8

[3B35V2 - SN: 441

Calibration procedure for dipoie validation kits above 700 MHz

Calibemtion dute

May 16, 2012

This calibristion cemdcats docunerts the rpoaabiiy o natonal standards, wivch resies ihe physcyl units of measwrements (51)

The measuramonts and the uncertainties with contiderce probabiity ara givan on tho lollawing pages and aro pan of the certificate

All calrations have bean conductad 1 the closed labomtary taclity: savimommean tempersium (22 « 31°C and humidity < 70%

Calibration Equipmant used (MATE ¢
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Power metsr EPM-4424
Power nensor HF BAB1A
Releranos 20 0B Attsnuator
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Relerence Probe ES30OV]A
DAE2

Secondary Sianderds
Powar sennor HP BAS1A
RF generator RAS EMT.00
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MY41002317
100005
US37I00565 54206

Name

leme El-Naouq
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04-Aug-89 (In house check Oct-11)
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Funchon

Labortory Techncian

Scheculed Calbration

Schweduied Thack
in housse check: Ocs-13
13

In houne check, Oct-12

In house chockc: Oc

Signature
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ssusd May 16, 2012
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Calibration Laboratory of S, Schwaltarischer Kelbrierd)
Schmid & Partner SN 3 8 Service lu:u a'.'uwm:ol:m'

Engineering AG % C  survisio avizzero & tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzeriand ’54,’4;:\\\\37 S Swiss Catibration Service
QUMM
Accradited Dy the Swiss Accraditalion Sarice {(SAS) Acoreditation No.: SCS 108
The Swiss Accreditation Service s one of the signatories to the EA
Mutti o Agyr for the recognition of calitiration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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 1o calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncentainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 895%.
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HCTCO,LTD
Report No.: HCTA1304FS07 FCC ID: ZNFLOSE Date of Issue: May. 07, 2013
Measurement Conditions
DASY system configuration, as far as not givan on page 1.

DASY Version DASYS VE2.8.1
Extrapolation Advanced Extrapolation
Phantom Moduiar Fiat Phantom
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, 9z =5 mm
Frequency 835 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 495 0,90 mho/m
Measured Head TSL parameters {220202)°C 40646% 0.80 mho/m = 6 %
Head TSL temperature change during test <05°C -

SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measured 250 mW input power 238mW g
SAR for nominal Head TSL paramaters normalized to 1W 9.43 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 154mW g
SAR for nominal Head TSL parameters rormalized 1o 1W B6.18 mW /g = 16.5 % (k=2)

Body TSL parameters
The following paramelers and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)°C 543206% 1.00 mho/m =8 %
Body TSL tamperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 244 mW /g
SAR for nominal Body TSL parameters normalized 10 1W 950 mW /g £ 17.0 % (ka2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input powor 1.650mW /g
SAR for nominal Body TSL parameters normalized to 1W 6.27 mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

foed pont

Antenna Parameters with Body TSL

Impedancs, transformed 1o feed point

General Antenna Parameters and Design

[
| Electrical Detay (one direction)
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DASYS Validation Report for Head TSL

Date: 16.05.2012
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: D835V 2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: £ = 835 MHz: o = 0.89 mho/m: g, =40.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
o  Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6,07); Calibrated: 30,12.2011:
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: (M.07,2011
«  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Senal: 100]

« DASYS2528.1(838), SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5Smm, dy=5mm, dz=5mm

Reference Value = 57.129 V/m: Power Drift = 0.(00 dB

Peak SAR (extrupoluted) = 3.474 mW/g

SAR(1 g) = 2.35 mW/g: SAR(10 g) = 1.54 mW/g

Maximum value of SAR (mcasured) = 2.73 mW/g

2.40
480
1.20
9,50

12.00

0dB =273 mW/g=872dB mW/g
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Impedance Measurement Plot for Head TSL

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 110 of 145
TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCTCO,LTD

Report No.: HCTA1304FS07 FCC ID: ZNFLOSE Date of Issue: May. 07, 2013

DASYS Validation Report for Body TSL

Date: 16.05.2012
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = | mho/m: g, = 54.3; p = 1000 kg/m
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 30.12.2011;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated:; 04.07,201 |
*  Phantom: Flat Phantom 4.91; Type: QDOOOP49AA: Scrial: 100]

« DASYS252.8.1(838): SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0):
Measurément grid: dx=5Smm, dy=3mm, dz=5mm

Reference Value = 55,054 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.533 mWig

SAR(1 g) = 244 mW/g; SAR(10 g) = L6 mW/g

Maximum value of SAR (measured) = 2.82 mW/g

LLd

2,80

12.00

0dB =282 mW/ig =900 dB mW/g
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Impedance Measurement Plot for Body TSL
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Mutiilateral Agreement for the recognition of calitration cenificates

Glossary:

TSL fissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portabie Davices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplemeant C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicatad.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the canter marking of the flat phantom section, with the arms orlented
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 s transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Eloctrical 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 1o calculate the
nominal SAR result.

The ed 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 Va2 a1
Extrapolation Advanced Extrapolntion
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + 1 MMz
Head TSL parameters
The lollowing purametars and calculations were applled
Temperature Permittivity Conductivity
Nominal Head TSL parametors 20°C 400 1.40 mho/m
Measured Head TSL parameters (220202)°C JG=6% 1.38 mhoim 2.6 %
Hoad TSL tomperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Conditon
SAR measured 250 mW input powee RGAmMW /g
SAR for nominal Head TSL parametors nomalized 1o TW 39.0 MW /g = 17,0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input powor S51TmWi/ig
SAR for nominal Head TSL parametors normakzed o 1W 205 mW /g = 16,5 % (k=2)

Body TSL parameters
The lollowing parameters and caloulations weare applied
Tempersture Pormittivity Conductivity
Nominal Body TSL parameters 207C 533 1.52 mho/m
Measured Body TSL parameters (220202 °C 52646% 1.52 mhom = 6 %
Body TSL temperature change during test <05°C — —_—
SAR result with Body TSL
SAR averagoed over 1 om” (1 g) of Body TSL Condition
SAR measursd 250 mW input powar 1D0mW /g
SAR for nominal Bady TSL parameters normalized 10 1W VOmW/g217.0%(k=2)
SAR averaged over 10 em’ (10 g) of Bady TSL condition
SAR measured 250 miW inpeat powaet S530mW/g
SAR for nominal Body TSL pammaters normalized 1o 1W 212 mW/ g £ 16,5 % (k=2)
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DASYS Valldation Report for Head TSL

Date: 20,07.2012
l'est Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz: Type: D190V 2; Serdal: D1900V2 - SN: 54032

Commumcation System: CW; Frequency: 1'H0 MHz

Medium pummeters used: F= 1900 MHz; o = 1.38 mho/m; & = 39.9; p= 1000 kg/m
Phantom section; Flat Section

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

DASYS2 Conhgurstion
o  Probe: ES3IDV3 - SN320S; ConvFi5.01, 5.01, 5.01); Calibrated: 30.12.201)
. Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electromics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Fl Phantom 5.0 (from); Type: QDOOOPSOAA; Senal: 1001

o DASYS2528.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement gnd: dx=Smm, dy=Smm, dz=3mm

Reference Value = 96,864 V/im; Power Doft = 0.03 dB
Peak SAR (extrupolated) 209 mWig
SAR(] g) = 9.68 mW/g: SAR(10 g) =511 mW/g
Muximum value of SAR (measured) = 121 mW/g
wy
.'l
|
o -108
e ey
s .
‘. o 2
thim .
OdB= 121 mW/g =21.66 dB mW/g
orifficate No 15¢ dO32 2 A () [
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DASYS Validation Report for Body TSL

Dute: 20,07 2012
F'est Labomtory: SPEAG, Zunch, Switzeriand

DUT: Dipole 1900 MHz; Type: D1990V2; Serial: D1900V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz
Modium parmmeters used; = 1900 MHz; o = 1.52 mho/m; &, = 52.6; p = 1000 kg/m
Phantom section: Flit Section

Measurement Standard; DASY S (IEEE/IEC/ANSI C63.19-2007)
DASYS2 Configuration
o Probe: ES3IDV] - SN3205; ConvF(4.62. 4.62, 4.62); Calibrated: 30,12.2011
o Sensor-Surface: 3mm (Mechanical Surface Destection)
o Electromos: DAE4 Sn601; Calibrated: 27.06.2012
o«  Phantom: Flat Phantom 5,0 (back); Type: QDOOOPSOAA; Sertal: 1002

. DASYS2528.1(838): SEMCAD X 1465646

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)¥Cube 0:

Measurement grid; dx=5Smm. dy=5mm, dz=5mm
Reference Valoe = 95.470 V/iny, Power Drift =-0.00 dB
Peak SAR (extrupolnted) = 17,332 mW/y

SAR(I g) = 10 mW/g; SAR(10 g) =53 mW/g
Maximum value of SAR (neasured) = 12,6 mW/g

o 400
.

0dB =126 mW/g = 2201 dB mW/e

Certhcate No: D1900V2-S00002 Jul Page 70t 8
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Engineering AG
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Accruciied by tha Swiss Atcrodtaton Sevics (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice |s one of the signatorien 1o the EA
Multilateral Agreamant for e recagnition of calibration centificates

ceom  HCT (Dymstec) Cortificas No: D2450V2-743_Aug12

|CALIBRATION CERTIFICATE |

Ubjoct D2450V2 - SN: 743

Catbwution procedue(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Cultiraton dale AUgUSt 23,2012
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Calibration Laboratory of \‘:__'{’, S Schmeizsrischer Kalibrierds
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The Swiss Accroditation Service is one of the signatories to the EA
Muttidateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Aptenna 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 onented
paraliel to the body axis.

« Feed Point Impedance and Retumn 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 Retum Loss ensures low
reflected power, No uncertainty required.

« Electrical Defay: One-way detay 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 fo calculate the
nominal SAR resuit.

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 systam configuration, as !ar as not given on page 1
DASY Version DASYS vaes2
Extrapolation Aavanced Extrapolation
Phantom Moduiar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacesr
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 2450 MHz = 1 M=z
Head TSL parameters
The lollowing par $ and calculatons were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20"C 302 1.80 mhoim
Measured Head TSL parameters (220202)°C 32:06% 1.81 mho'm 2 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR nveraged over 1 cm’ (1 g) of Heed TSL Condifion
SAA moasured 250 mW input power 132mW /g
SAR lor nominal Head TSL parameters narmalized to 1W 52.7 mW /g = 17.0 % (k=2)
SAR avoraged over 10 cmr® (10 g) of Head TSL condition
SAR measured 250 mW input power 6W8mW/g
SAR for nommal Head TSL parameters normalized to 1W 247 mW /g £ 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 52.7 1.95 mho/m
Meaasured Body TSL parameters (220+£02)"C 51.326% 189 mhom =6 %
Body TSL tomperature change during teat <05°C
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 130mW /g
SAR for nominal Body TSL parameters nommalized to 1W 512 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 810mW /g
SAR for nominal Body TSL parameterns nomalized o 1W 242 mW /g =185 % (ks2)
Cadificate Na; D2450V2-743_Aug12 Pagedol 8
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DASYS Validation Report for Head TSL

Date: 23.08.2012
I'est Laboratory: SPEAG., Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parimeters used: = 2450 MHz; o = 181 mho/m; & = 39.2: p = 1000 kg/mm
Phantom section: Flut Section

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

DASYS2 Configuration
o  Probe: ES3DV - SN3205; ConvF(4.45, 4,45, 4.45); Calibrated: 30,12.2011
o Sensor-Surface: Imm (Mechanical Surface Detection)
o  Electronics: DAEA Sn601; Calibrated: 27.06.2012
o Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Senal: 1001

o DASYS2S52.82(969), SEMCAD X 14,6.6(6824)

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

Reference Value = 98.554 Vim: Power Dnft =001 dB

Pesk SAR (extrapolated) = 26,584 mW/g

SAR(I g) = 13.2 mW/g; SAR(10 g) = 6,18 mW/g

Maximum value of SAR (measured) = 165 Wikg

5.00

-10.00

15,00

-20.00

25.00

NDAB =165 W/kg =24 35dB Wikg
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DASYS5 Validation Report for Body TSL

Date: 22.08.2012
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium pammeters used: T= 2450 MHz; 0 = 1.99 mho/m; & = 51.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANS] C63,19-2(007)

DASYS2 Configuration
« Probe: ES3DV3 - SN320§; ConvF(4.26, 4.26, 4.26); Calibrated: 30,12.201 1
o Sensor-Surface: Imm (Mechanicul Surface Detection)
o Electronics: DAE4 Sab01: Calibruted: 27.06.2012
« Phantom: Flat Phantom 5.0 (buck). Type: QDOOOPIOAA; Senal: 1002

o DASYS5252.8.2(969). SEMCAD X 14.6.6(6824)

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

Reference Value = 95,699 Vim, Power Drift = 0,01 dB

‘eak SAR (extrapolated) = 26,489 mW/g

SAR(I g) = 13 mW/g; SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 16,9 Wikg

-4.90

59.60

14.40

1920

-24.40

0dB = 16.9 W/kg = 24.56 dB W/kg
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Calibl.'ation Laboratory of S Schwoizerischer Kalibriordienst
Schmid & Pariner Service suisse d'étalonnage
Engineering AG C  Servitio svizzero a toraturs
Zoughausstrasse 43, 8004 Zurich, Switzerland S  swiss Calibration Service

Accredited by the Swiss Acoreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accreditation No.: SCS 108

Multilateral Agr for the gnition of calibration certificates
cient ~ HCT (Dymstec) Cartiticate No: D5GH2ZV2-1107_Feb13
|CALIBRATION CERTIFICATE
romom D5GHzV2 - SN: 1107
Calitvation procedure!s) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz
Calibwation date February 21, 2013

This calibration certificale documants (he traceabiity 1o national standards, which realize the physical units of measurements (58)
The and the uncer with confidence probability are grven on the following pages and are part of tha cerlilicale
All culibeations have bean contucied in the closat boratory taciity: anvironment tempernsture (22 = 3)°C and humidity « 70%
Calibrason Equipmeont used (MATE critical for calibration)
Primary Standards los Cal Date (Certificate No ) Scheduled Callbration
Poawer meter EFM-4424 GBI7480T04 01-Nov-12 (No. 217-01640) Oc213
Pawer sansor HP B481A US37202763 01-Nov-12 {No. 217-01640) Oct13
Roference 20 48 Attsnumstor | SN 5058 (20%) 27-Mar-12 (No. 217-01530) Apra3
Type-N mismatch combanation E SN: 50473/ 06327 27-Mar-12 (No. 217-01533) Apr13
Redarenceo Probe EXG0VE ; SN 3503 28-00c-12 (No. EX3-3503_Deci2) Dec-12
DAE4 | sn: 601 27Jun-12 (Na. DAE4-601_Jun12) Jin-13
Secondary Standards [0 # Check Date (in house) Scheduled Chack
Powor sonsor HP BAB1A MY&1082317 18-0ct-02 {In house chuck Oct-11) in house chack: Oct13
FAF generalor RAS SMT-06 100005 04-Aug-59 (in house check Oct-11) in house chacke Oct-13
Network Analyzer HP 8753E USI7300685 84206  18-Oct-01 (In house chack Oct-12) In house chack: Oct-13
Name Funcbon Signature
Calibrated by: Lait Kiysnee Lubocatory Techracaan W /z
-
Approved by Katja Pokovic Technical Manage! /‘féf g/ ﬁ
issued: February 21,2013
This casbration canificate shall not be 1eproduced oxceapt in tull without wiitten spproval of tha laboratocy
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Calibration Laboratory of

; Schwel hor Kallbrk
Schmid & Partner Sorvice suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredidnd by the Swess Acorodtation 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 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 Mabile 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:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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 rerorted 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 V5285
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=4.0mm, 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 parametors (220+02)°C 347+6% 4.47 mho/m + 6 %

Head TSL temperature change during test <05°C eee e
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW input power 8.08 Wikg

SAR for nominal Head TSL parameters normalized 10 1W 80.1 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 231 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 359 4.78 mho/m
Measured Head TSL parameters (220202)*C 345:26% 457 mho/m £ 6 %
Head TSL temperature change during test <05°C - o
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.18 Wikg
SAR for nominal Head TSL parameters normalized to 1W B1.0 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 Wik
SAR for nominal Head TSL parameters nomalized to 1W 23.3 Wikg = 19,5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied
Temperature Permittivity Cenductivity
Nominal Head TSL parameters 220°C 356 4,98 mho/m
Measured Head TSL parameters (220+02)°C M2:6% 474 mho/m = 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 Wikg
SAR for nomenal Head TSL parameters normalized to 1W 80.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 229 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220:0.2)°C 3M4126% 4,63 mho/m 6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g} of Head TSL Condition
SAR measursd 100 mW input powsr B.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 84.4 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 243 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 24,0 W/kg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 353 5,27 mho/m
Measured Hoad TSL parameters (220+02)°C 339:+6% 5.05 mho/m = 6 %
Head TSL tomperature change during test <05°C -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input powser 7.91 Wikg
SAR for nominal Head TSL parameters normakized 1o 1W 78.3 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 225 Whkg
SAR for nominal Head TSL parameters nomalized to 1W 222 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following paramaters and calculations were apphied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 490 5.30 mha/m
Measured Body TSL parameters (220=02)C 4689+6% 5.36 mho/m = 6 %
Body TSL temperature change during test <05°C - —_—
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.50 Wikg
SAR for nominal Body TSL parameters normalized to 1W 74.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 210 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.42 mho/m
Measured Body TSL parameters (220:02)"C 467 +6% 548 mho/m £ 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.67 Wikg
SAR for noménal Body TSL parameters normalized to 1W 76.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 100 mW input power 215 Whkg
SAR for nominal Body TSL parameters nomalizad to 1W 21.3 Wikg £ 19.5 % (k=2)
Centificate No: D5GH2V2-1107_Feb13 Page 6 of 18
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 134 of 145

FAX: +82 31 645 6401 www.hct.co.kr



HCTCO,LTD

Report No.: HCTA1304FS07 FCC ID: ZNFLOSE Date of Issue: May. 07, 2013
Body TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 486 5.685 mho/m
Measured Body TSL parameters (220+202)"C 463+6% 571 mho/m 6%
Body TSL temperature change during test <05°C e e
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 100 mW input power 7.92 Wikg
SAH lor nominal Body TS parameters normalized to 1W 78.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 100 mW input power 220 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21,7 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 485 5,77 mhao/m
Measured Body TSL parameters (220£0.2)°C 462+6% 583 mho/m +8 %
Body TSL temperature change during test <05°C = sy
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAH measured 100 mW input power 818 Whig
SAR for nominal Body TSL parameters normalized to 1W 81.0 Wikg = 19.9 % (k=2)
SAR averaged aver 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 226 Wikg
SAR for nominal Body TSL parameters normalized to 1W 223 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following paramelers and calculations were applied

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220C 482 6.00 mho/m

Measured Body TSL parameters (220:02)'C 450+6% 6.12 mho/m £ 6 %

Body TSL temperature change during test <05°“C — e
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 7.50 Wikg

SAR for nominal Body TSL parameters normalized to 1W 74.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input powar 2.07 Wikg

SAR for nominal Body TSL parameters nomalized to 1W 20.4 Wikg = 19.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed 1o feed point 4870Q-97 102

Retum Loss -20.1 d8
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed paint 50.1Q-6.7jQ

Returmn Loss -235d8
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed 1o feed point 5150-58|Q

Retum Loss -24.6d8
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transtormed 1o leed point 5380-50iQ

Raturn Loss -24.4d8
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed point 5580Q-61Q

Ratumn Loss -220d8
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transiomed 10 fead paoint 4880-94 02

Retum Loss -20.4 d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 50602-711Q

Astum Loss -230d8
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed 1o feed point 5180-589|Q

Return Loss -244dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5540-47 0

Retumn Loss -233dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 5680Q-51K

Retum Loss -22.0d8

General Antenna Parameters and Design

[ Electrical Dalay (one direction) ] 1.195ns

After long term use with 100W radiated power, only & slight warming of the dipole near the feedpaint 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 therslore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve maiching 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 s still
according to the Standard

No excessive force must be applied 10 the dipole arms, because they might bend or the soldered connections near the

leadpoint may be damaged
Additional EUT Data
Manutactured by SPEAG
Manufactured on March 11, 2011
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DASYS Validation Report for Head TSL

Date: 20.02.2013
Test Luboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: CW; Frequency; 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: S800 MHz

Medium parameters used: f= 5200 MHz; o = 4.47 S/m; g = 34.7; p = 1000 kg/m’ , Medium parameters
used: [ = 5300 MHz; 0 = 4.57 S/m; &, = 34.5; p = 1000 kg/m’ , Medium parameters used: f = 5500 MHz; o =
4.74 S/m; & = 34.2; p = 1000 kg/m’ , Medium parameters used: f = 5600 MHz, 6 = 4.83 S/m; e, =34.1: p =
1000 kg/m” , Medium parameters used: f = S800 MHz; o = 5.05 S/m; &, = 33.9; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 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, 491, 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;

« Secnsor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS5252.8.5(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: Mcasurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 65.648 V/m; Power Drift = (0,03 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65,925 V/im; Power Dnift = -0.04 dB

Peak SAR (extrapolated) = 30,9 Wikg

SAR(] g) = 8.18 W/kg: SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 19.4 Wikg

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 = 64.482 V/im; Power Drift = 0.06 dB

Peak SAR (extrupolated) = 33.1 W/kg

SAR(1 g) = 8.08 W/kg: SAR(10 g) = 2.29 W/kg

Maximum value of SAR (measured) = 19.8 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; dx=4mm, dy=4mm, dz=!.4mm

Reference Value = 66,269 Vim; Power Drift = 0.04 dB

Peak SAR (extrupolated) = 34.0 W/kg

SAR(] g) = 8.53 W/kg: SAR(10 g) = 2.43 W/kg

Maximum value of SAR (measured) = 20.8 W/kg

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

Reference Value = 61,769 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(] g) = 7.91 W/kg; SAR(10 g) = 2.25 W/kg

—1-10.00
-20.00
-30,00
-40.00
50.00
0 dB = 19.8 W/kg = 12,97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.02.2013
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 5SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

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

Mecdium parameters used: f = 5200 MHz; o = 5.36 S/m; & = 46.9; p = 1000 kg/m’ , Medium parameters
used: f = 5300 MHz; 0 = 5.48 S/m; & = 46.7; p = 1000 kg/m” , Medium parameters used: f = 5500 MHz; o =
5.71 S/m; &, = 46.3; p = 1000 kg/m’ , Medium parameters used: = 5600 MHz; 6 =583 S/m; &, =462, p =
1000 kg/m’ , Medium parameters used: = S800 MHz; a = 6.12 S/m; & = 45.9; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

* Probe; EX3DV4 - SN3503; ConvF(4.91, 491, 491); 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: | 4mm (Mechanical Surfuce Detection)

¢ Electronics: DAE4 Sn601: Calibrated: 27.06.2012

« Phantom: Flat Phantom 5.0 (back); Type: QDODDOPSOAA; Serial: 1002
» DASY5252.8.5(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 = 59.005 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 29.7 Wikg

SAR(1 g) = 7.5 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measurcd) = 17.9 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 = 59,257 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 31,3 W/kg

SAR(1 g) = 7.67 W/kg: SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 18.6 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 = 59.157 V/m; Power Drifi = -0.01 dB

Peak SAR (extrupolated) = 34.1 W/kg

SAR(1 g) =7.92 W/kg: SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 19.4 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: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.204 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 36.5 Wrkg

SAR(] g) = 8.18 W/kg: SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measuvred) = 20.4 Wikg

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

Reference Value = 55.755 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 7.5 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

0dB = 19.1 Wikg = 12.81 dBW/kg
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Impedance Measurement Plot for Body TSL
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