HCT

T LT

Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

Attachment 2. — Dipole Verification Plots

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 68 of 111
TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCT

T LT

Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 214 C

Test Date: Apr. 16, 2013

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; 0 = 0.918 mho/m; ¢, = 40.4; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184
DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.64, 6.64, 6.64); Calibrated: 2012-04-26

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: SAM 835/900 MHz; Type: SAM

Verification 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.15 mW/g

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 36.3 V/m; Power Drift = -0.026 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) = 0.987 mW/g; SAR(10 g) = 0.643 mW/g

Maximum value of SAR (measured) = 1.06 mW/g

dB
0.o000

-2.14
-4.28
-b.42

-8.56

107 |
0 dB = 1.06mW/g

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 69 of 111
TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCT

T LT

Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 214 C

Test Date: Apr.16, 2013

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; o = 0.986 mho/m; ¢, = 56.7; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.52, 6.52, 6.52); Calibrated: 2012-04-26

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Verification 835 MHz/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.01 mW/g

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.2 VV/m; Power Drift = -0.024 dB
Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) = 0.935 mW/g; SAR(10 g) = 0.607 mW/g
Maximum value of SAR (measured) = 1.02 mW/g

dB
0.o000

-2.16
-4.32
-b.48
-8.64

-10.8

0 dB = 1.02mW/g
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 216 C

Test Date: Apr.15, 2013

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.41 mho/m; ¢, = 39.8; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184
DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(5.26, 5.26, 5.26); Calibrated: 2012-04-26

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: SAM 1800/1900 MHz; Type: SAM

Dipole 1900MHz Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.79 mW/g

Dipole 1900MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 59.5 V/m; Power Drift = -0.184 dB
Peak SAR (extrapolated) = 6.99 W/kg

SAR(1 g) = 3.87 mW/g; SAR(10 g) = 2 mW/g
Maximum value of SAR (measured) = 4.31 mW/g

dB
0.o000

-4.00
-8.00
-12.0
-16.0

-20.0

0 dB = 4.31mW/g
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 216 C

Test Date: Apr.15, 2013

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.56 mho/m; ¢, = 52.2; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(4.64, 4.64, 4.64); Calibrated: 2012-04-26

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

Verification1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.58 mW/g

Verification1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 56.2 VV/m; Power Drift = -0.053 dB
Peak SAR (extrapolated) = 6.56 W/kg

SAR(1 g) = 3.9 mWI/g; SAR(10 g) = 2.1 mW/g
Maximum value of SAR (measured) = 4.31 mW/g

dB
0.o000

-3.48
-6.96
-10.4
-13.9

-17.4

0 dB = 4.31mW/g
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mwW (20 dBm)
Liquid Temp: 220°C

Test Date: Apr.17, 2013

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; o = 1.87 mho/m; ¢, = 38.8; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184
DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(4.59, 4.59, 4.59); Calibrated: 2012-04-26

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: 835/900 Phamtom ; Type: SAM

Verification 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 6.03 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.5 V/m; Power Drift = -0.100 dB

Peak SAR (extrapolated) = 11.9 W/kg

SAR(1 g) = 5.32 mW/g; SAR(10 g) = 2.4 mWI/g

Maximum value of SAR (measured) = 5.95 mW/g

dB
0.000

-4.88
-9.76
-14.6

-19.5

-24.4
0 dB = 5.95mW/g
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mwW (20 dBm)
Liquid Temp: 220°C

Test Date: Apr.17, 2013

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; o = 1.99 mho/m; ¢, = 53.5; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(4.07, 4.07, 4.07); Calibrated: 2012-04-26

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Verification 2450MHz/Area Scan (81x91x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 6.25 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.2 V/m; Power Drift = 0.013 dB
Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) = 5.27 mW/g; SAR(10 g) = 2.43 mW/g
Maximum value of SAR (measured) = 5.96 mW/g

dB
0.000

-4.54
-9.08
-13.6
-18.2

-22.7

0 dB = 5.96mW/g
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Attachment 3. — Probe Calibration Data
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FCC ID:
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ZNFE450J

Date of Issue:

unia uf

Cateeution Equprmont used (MATE critical tor caltrntion)

150
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Report No.:

Calibration Laboratory of A
Schmid & Partner t.

Engineering AG 7
M 8004 Ziwkch, Switreriand =

HCTA1304FS08 FCC ID: ZNFE450J Date of Issue:

P Kallbriordi
Service sulsae d'“tolonmage
Servizio svizzars di laraturs
Swiss Calibration Servica

oow

Avcrodtod by Ihe Swass Acotodiation Sevice (SAS) Accrwitntion No.. SCS 108
The Swiss Accreditation Sarvice is one of the signaories to the EA
Muttilatersl Agreament for the recognition of calibiration certificates

Glossary:

TSL

fissuo gimulating fiquid

NORMx.y 2 sansitivity in free space

ConvF
oce
CF
ABC

pression point
crest lactor (1/duty_cyclo) of the RF signal
modulation depandent linearization parmmeters

Polarization ¢ 1 rotation around probe axis
Polarization & 4 rotabion around an axis that is in the plane normal to probe axiy (At measurement canter),

t&, § = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Recommended Practice for Dotermining the Peak Spatial-Averaged Specific
Ausorption Rate (SAR) In the Human Head from Wireless Communications Devices: Measurement
Techniques®, Dacembar 2003

IEC 62208-1, “Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in closs
proximity 1o the ear (frequency range of 300 MHz 1o 3 GH2)*, February 2005

Mothods Applied and Interpretation of Parameters:

NORMx,y,2: Aasessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-call, { > 1800 MHz: R22 waveguido).
NORMx.y,z ate ondy intermediate values, i.o., the uncerainties of NORMx.y, z does not affect the E-field
uncartainty inside TSL (see balow ConvF)

NORM(Mx.y,2 = NORMxy.2 * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncenainty of the frequency response |s included
in the stated uncertainty of ConvF,

DCPa.y. 2 DCP are numerical linoarization paramaetars assessed basad on the data of power swaep with CW
signa! (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR 15 the Peak to Average Ratio that is not callbrated but determined based on the signal
charactenslics

Axy.z Bx.y.2: Cry.x, VRL.y,z: A, B, Care numarical lineanzation parameters assassed based on (he data of
power sweep for specific modutstion signal. The paramelers do not depend oo lrequency nor modia, VR is the
maximum calibration range expressed in RMS vollage scrass the diode.

Convf and Boundary Effect Parameters: Assessed in lat phantom wsing E-field (or Temperature Translor
Standard for f < B0 MHz) and inside waveguide using analylical field distributions based on power
measurements for f > 800 MHz. The same setups are usad for assessment of the paramelons applied for
boundary compensation {(alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software Lo improve probe accuracy close to the boundary. The sensitivity in TSL coresponds
1o NORMx,y,z * ConvF whereby the uncertainty corresponds 1o that given for ConvE. A frequency dependent
CorvF is used in DASY version 4.4 and higher which allows extanding the validdy from = 50 MHz to + 100
MHz

Sphereal isotropy (30 deviation from isotropy). o field of low gradionts realizad using a flat phantom
axposed by a patch antanna.

Sensor Offset: The sensor offset comesponds to the offset of virtual measurament centse from the probe Up
(on peobe axis). No (olecance required.
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

Probe ET3DV6

SN:1605

Manufactured:  July 27, 2001
Calibrated April 26, 2012

Calibrated for DASY/EASY Systems

(Nole' non-caompitible with DASY2 systam!
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

ETI0VE- SN.1605 Apnl 26, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

N SonsorX | Sansor ¥ [ Sensorz | Unc =) |
Norm (ViVim}')* 1.60 | 196 : 67| £10.1%
DCP (mV) 984 97.0 as0

Modulation Calibration Parameters

[13) Communication System Name PAR A | 8 | ¢ VR ‘ Unc"
dB ae a8 mv | (2
o ow 000 | x | ooo | o000 1.00 | 1668 | 30%
e Y | 000 0.00 100 | 1498 |
] [ 2] 000 | 000 | 100 | V7B |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for 8 normal distribution corresponds to a coverage
probability of approximately 95%

" T ungartmnbes of Noami,Y 2 do not sfect the B 5okl urcertionty invide TEL (see Pagns & and 4
" Natwrical Srmarieation jarslteler uncortainty not reguined

! Urcertanty is detssmmined using the mas. doviaton froem INNar Iesoonss sopsng rctanguier dislnbotion sod i spesssed ko the scquane of ihe
D2 walun
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Report No.:

HCTA1304FS08

ETIOVE- SN 1605

FCC ID:

ZNFE450J

Date of Issue:

April 26, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Ca!ibration Pa@mnter Determined in Head Tissue Simulating Media

" Frequency valdity of 2 100 MMz oty bppon fur DASY v & and highor (xeo Page 7], eion &t 1n mestricted 10 £ 50 MHZ. Tha ancecinty is the RSS

of the Canf uncertainty o catieation requency #od (ha uncertuinty for the Indcated Moguency bend
M Treguencias Dolow 3 GHz. the vulialy 0f Usoue paramadens (« and =) can be reiseod 10 & 10°% ¥ ligued compensation fnmmuta is appied 1o

momsured SAR volues. A froguoncios sbove 3 GHZ. o viliity of 5500 parsmelens (v ond of m restrcied 1o £ 9%, The weertsnty i the RSS of

Ihe CorrF unocotsmly for edicatod targel tsbe Dammesers

Ceriilicote No: ET3-1805_Ape12

TEL: +82 31 645 6300

Conduchity ' Bepth | Unet
f(MHz)¢ | Peemittivity” |  (Sim)" | ComvFX | ConvFY | ConvFZ | Alpha | (mm) | (ke2)
750 4.8 089 7.03 708 | 703 | 026 | 300 | £120%
835 45 0.90 864 6.64 664 | 020 | 300 | +120%
800 415 097 | &8 6.52 652 | 023 | 300 | +120%
1450 405 1.20 573 573 573 | o7r | 220 | s120%
1750 40.1 1.37 5.51 551 | 581 | 080 | 176 | +120%
1900 40,0 140 | 626 | 526 | 528 080 | 191 | +120%
1950 40.0 1.40 5.08 5.08 500 | 080 | 162 | s120%
2450 392 180 | 450 | as0 450 | o080 | 202 | s120%

Page 5of 11
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue:

ETIOVE~ SNI1605 Aprs 28, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined In Body Tissue Simulating Media

~ Relative | Conductivity “Depth | Unct
f(MHz)© | Permittivity (sim)" ConvF X | ConwFY | ConvFZ | Alpha | (mm) |  (k=2)
750 555 0.98 6.61 681 | 881 ’ 022 | 300 | +120%
835 552 1 087 _Bb2 | 85 | 652 | 028 | 300 | 2120%
1750 534 1.48 A8 | ae7 487 | 080 | 251 | £120% |
1900 | 5303 1.52 4.64 464 | 464 | 078 | 232 | £120% |
250 | 527 | 1.95 4.07 a07 | 407 078 | 218 £120% |

Froguency vaiday of + 100 MHz ondy applies for DASY wd.4 mmd Ngher (5o Page 25, st Il b restrctng 1o 2 50 M2 The uecertanty s the RSS
of the Convf uncortainty o catitration fregustcy and the uncertanty Sor Bw dcsed fregueccy band
" Al lisguencies hetow 3 GHz, the validty of tissue paramaetens (x and o) cae be reliosd 0 ¢ 10% If hould compensaton famida & Apphad 1
messured SAR values, Al imgueccies above 3 GHZ, the vakdity of Besws parameters (o and o) m realricted 10 £ 5% Tha woortainty & tho RSS of
b ComF uncanainty for indicated bwpel Sssus parameteny

Cenificato No: ET3-1608_Apr12 Page8of 11
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

Frequency Response of E-Field
(TEM-Celi:ifi110 EXX, Waveguide: R22)

ormalized

50 1000 500 200 A
f [MHz]
w -

Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)

Cartificatn No: ETI 1808 _Apri2
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

Receiving Pattern (¢), $ = 0°

=600 MHz, TEM =1800 MHz R22

Red [
LA

-

Uncartainty of Axial Isotropy Assesament: £ 0.5% (k=2)

Certificata No. ET2
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Report No.: HCTA1304FS08 FCC ID: ZNFE450J Date of Issue: May.06, 2013

Dynamic Range f(SAR..4)

(TEM cell , f = 800 MHz)
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W0t comperysa ted cormpersaled
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'ﬂ
v Ob o alee e g9ttt e e it oo -
5

SAR [mW/om3}
| 2
oL companssted ens
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET30VE- SN:1605 April 20, 2092

Conversion Factor Assessment

= 800 MHz WGLS RS (H_convf) = 1750 Mz WGLS R22 (H_comvF)

L )
RAR PArV

™ - - - [ ) = ' = g . " -
« ey

. ' *
LRI el - -

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

.10 08 06 -0« 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.8% (k=2)
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ETIDVH~ SN 16

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters

Sensor Arrangement Triangular |

|
Connector Angde (%) ~,r i
Mechanical Surface Detection Mode enabled }
Optical Surface Detection Mode disabied i
Probe Overall Length | 97 mm |
Probe Body Diameter nm |
To Length o m |
0 Durneder &8 mm
Probe Tip o Sensor X Caltration Point nm
Probe Tif 1o Sensor Y Cakbration Point T
Proba Tig 1o Sensar Z Calibrasion Poet nir

Recommended Measurement Distance from Surface
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Attachment 4. — Dipole Calibration Data
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Report No.:  HCTA1304FS08 FCCID:  ZNFE450J Date of Issue: May.06, 2013
Calibration Laboratory of Sibwataiches Kaltvlordionnt
Schmid & Partner Service sulnse gétalonnage
Engineering AG Servizio svizzero dl tartura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Cadibration Sarvice

Accrodited by fho Swass Accreditalion Sarvica (SAS) Accreditation No.. SCS 108
Tha Swiss Accraditation Sarvice (s ane of the signatories (o the EA
Multiisteral Agreement for the recognition of calibration certificates

This calibraton certificals docurnents the traceabiity 1o national standards, wheoh realizs the physicel unts of measurements {(S4).
The measutoments and the uncortanties with confidence protaditty &6 given on 1ho Kilwing pages and aro pan of Me cesficate

All calitstations have been conducted in the closad Intonatory facility: srirmnmant lsmparature (22 « 3)°C and humidsy < 70%

Calivrason Equipmant used (MATE crtical for calibeatiorn)

Prmary Standands 0 s Cal Date (Centicate No.) Schoeduled Catoranon
Power metar EFM-442A GEI7T480704 05.0ct 11 (No. 217.014581) Oct-12

Power sonsor HP B4BTA US37202783 06-0ct-11 (No. 217-014861) Oct-12

Raterancs 20 dB Attanuator SN. 50S8 (20k) 27-Mar12 (No. 217.01530) Apr13

Type-N mamaich combination EN: 8047 .2 1 06u2T 27 Mar-12 (No. 217-01533) Apr-13

Relerance Probe ES3DVA SN: X204 30-Dec-11 (No. ES3-3205_Dactt) Dec-12

DAES SN e Od-ul-11 (No, DAEA-601_Jai11) Juk-12

Sacondary Slandesds e Check Dase {in houss| Scheduled Check
Powar senpor HP B2B1A MY41002317 18-Oci42 (n houne chack Oct-11) In house check: Oct-13
RF generator RAS SMT-00 100005 O4-Aug-28 (In hause chack Oct-11) In housa chock: Cet13
Natwork Analyzor HP 87538 US3TIH0585 54206  18.0¢101 (n houne chack Oct-11) In house check: Ocs-12

tsuad: May 16, 2012

Trus calitenton ceaficals shall not he reproduced exoept in full without writien appeaval of e laborstory.
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Engineering AG % C  suvizio svizzera o1 tarsturs
Zeaghausstrasse 43, 8004 Zurich, Switzerland BTN S Swiss Catibration Service
Accredited by !he Swiss Accradaason Senvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilpteral Age tor the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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%.

Cartificate No: DE35V2-441_May12 Page 20l 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS v52.8.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calcutations were appiied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mha/m
Measured Head TSL parameters (220202)“C d06+6% 0.88 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 poweor 235mW /g
SAR for nominal Head TSL parameters nomadized to 1W 9.43 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 154mW /g
SAR far nominal Head TSL parameters nomalized 10 1W B5.18 mW /g = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametars 20'C 552 0.97 mho/m
Measured Body TSL paramaters (220+02)°C 545326% 1,00 mho/m =+ 6 %
Body TSL temperature change during test <05*C —_— -~
SAR result with Body TSL
SAR averaged over 1 om” (1 g) of Body TSL Condition
SAR measured 250 mW input power 244mW/g
SAR for nominal Body TSL paramaters nomalized to 1W 850 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 160mW /g
SAR for nominal Body TSL parameters nommalized to 1W 6.27 mW /g £ 16.5 % (k=2)
Cenificate No: DB35V2-441 May12 Page Sot@
HCT CO., LTD.
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5110-58 |0

Retum Loss -246dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4700-81j0
Raturn Loss -21.0dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1.372 ns ]

Alter 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 semirngld coaxial cable, The centar conductor of the feading line Is directly connected 1o the
second arm of the dipole. The antanna is therefore short-circulted for DC-signals. On same of the dipoles, small end caps
are added 10 the dipole amms in order 10 improve matching when loaded according 1o the pasition as explained in the
"Measuremant Conditions” paragraph. The SAR data are not affectad by this change. The overall dipole length s still
according to the Standard.

Ne excessive force must be appliad 10 the dipole arms, bacause they might bend or the soidered connections near the
feedpoint may be damaged

Additional EUT Data
Manutactured by SPEAG
Manufactured on March 08, 2001
Cadificate No: DB35V2-441_May12 Pagedot 8
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DASYS Validation Report for Head TSL

Date: 16052012
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DS35V2; Serial: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz: o = 0.89 mho/m; & = 40.6; p = 1N Kg/m
Phantom section: Flat Section

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

DASYS2 Configuration
o  Probe: ES3DV3 - SN3205; ConvF(6,07, 6.07, 6.07); Calibrated: 30.12.201 1
o Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAES Sn601; Calibrated: 04.07.2011
«  Phantom: Flat Phantom 4.9L; Type: QDODOP4AYAA; Serul: 1001

« DASYS2 52.8.1(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=5mm, dy=5mm, dz=3mm

Reference Value = 57.129 Vim; Power Drift = ().00 dB

Peak SAR (extrupolated) = 3.474 mW/g

SAR(I g) = 2.35 mW/g; SAR(10 g) = 1.54 mW/p

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

do

— i
2.40
480

1.20

-9.60

0dB =273 mW/g=872dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.05.2012
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: DR3SV2 - SN: 441

Communication System: CW; Frequency: 835 MHz

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

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

DASYS52 Configuration
o Probe: ESIDV3 - SN3205; ConvF(6.02, 6.02, 6.02). Calibrated: 30.12.2011;
* Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electromics: DAE4 Sn60]; Calibrated: 04.07.2011
o Phantom: Flat Phantom 4.9L; Type: QDODDP49A A Serial: 1001

« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6369)

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

Reference Value = 55,054 Vim; Power Drift =0.03 dB

Peak SAR (extrapoluted) = 3.533 mW/g

SAR(1 g) = 244 mW/g; SAR(10 g) = 1.6 mW/g

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

db
19

zn

-0

0 dB =282 mW/g =9.00dB mW/g
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Impedance Measurement Plot for Body TSL
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Acceadned fy e Swiss Accrediation Service (SAS)
The Swiss Accreditation Service u one of the signatories 1o the EA

Muttilatoral Agresmant for the recognition of calitration certificstes

Cliemt HCT (Dymstec)

Date of Issue:

May.06, 2013

Certiticate No: D1800V2-5d032_Jul12

CALIBRATION CERTIFICATE
Otgsct D1900V2 - SN: 5d032
Caltraton procedurms) QA CAL-06.v8

Calbraton dule July 20, 2012

AR caitraticnn have been conducted in the dosed

Cateston Equipmant used (MATE criscal o catbestion)

ry taciiity: envl of Lery

Calibration procedure for dipole validation kits above 700 MHz

This caliteution osrificate documeants the buceabiity (o rmtions] starsos, which) rsakee the Dol ws of measusments (51)
Th.muummnmﬂh.ummummmﬂymwnmnolﬂmmmu:p‘ndhm-

o are (22 = 3)'C and humicity < 70%

Primary Standuros D# o Cul Date (Corsticate No.) Schedulens Catbmtion
Pawer mater EPNALZA GEI7ARTT 05011 (No. 217-01461) Oct-12
Powar sensor P BAB1A USN7R02710 05-Oct-11 (No. 297.01451) Oct-12
Hafeience 20 o ASeruator SN S50 (0% T7-MarA2 (N0, 217015300 Apr13
TypoN mismaich combination SN 50472/ 0827 7 Mar-12 (No. 217-07533) Ape-13
Fntarence Prabe ES0VY 5N 206 30-00c-11 (NG E533006_Dect 1) Doc 12
DAE4 SN e T Jun12 (Mo, DAEA-S01_Juni?) Jun-13
Secondary Standarda e Check Daiw (In houss) Schedule Cheox
Power sansar HP (MOTA MYA1000017 1500808 (in house check Ocr-11) N house check: Oct-13
HF gonarator RAS SMT 00 100008 04-Aug-0 (n house check Oct-11) In hoves chack: Oct-13)
Notwork Analyrae P 57538 USarieosas S2000 18-0cs-01 (i house chimck Oa-11) 1 house check: Oct-12

Name Function Signature
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) Yoo

Apprrve by Kotjs Pokovic Toctwdcal Managee

e
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Uy,

Calibration Laboratory of AR Schwalzerincher Kallbriofenat
Schmid & Partner % Service wulese d'dalonnage
Engineering AG 7 Servtzis svizzero di taruturs
Zoughausstranse 43, 8004 Zurioh, Switzerand €4¢?‘\\‘)y Swiss CalRiation Service
ol
Accredited by ftw Swhis Accrecitaton Secvics (FAS) Accreitation Ne.: SCS 108

The Swias Accreditation Service is one of the signaiories tn the EA

Muttilatersl Agreement for the recognition of calibestion cenlficates
Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 82209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnelic Fields; Additional Information for Evaluating Compliance of Moblle and
Porntable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Editlon 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 cerificate. 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 fiat phantom section, with the arms oriented
paralie! to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the fiquid 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 batween 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 rted 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%.

Cortficate No. D1900V2-54022 Jul12 Paga 20! 8
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Measurement Conditions
Dm:mwmmmntnrumﬁnnmmi.
DASY Version DASYS vszan
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + | MMz
Head TSL parameters
The loliowing purameters and caiculations were applled
Temperature Permittivity Conductivity
Nominsl Head TSL parametors 20'C 400 1.40 mhoim
Measured Head TSL parametors (220202)°C 309+6% 1.38 mhoim = 6 %
Hoad TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAR moasured 250 mW Ingut power 968 MW /g
SAR for nominal Head TSL pammaton normaltzed o 1W 39.0 mW /g = 17.0 % (k=2)
SAR averaged over 10 om’ (10 g) of Head TSL condition
SAR measured 250 mW input power S511mW/ig
SAR Sor nominal Head TSL parametons normaitzed 1o 1W 20.5 mW /g = 16,5 % (k=2)
Body TSL parameters
Tha lollowing paremetsrs and calculaions wers applied
Tompersture Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Moasured Body TSL parameters (220:02)°C B2626% 152mhomas 6%
Body TSL temperature change during test <05"C L —
SAR result with Body TSL
SAR averaged over 1 om” (1 g) of Body TSL Condition
SAR mossured 250 mW input power 100mW /g
SAR for nominal Body TSL parameters normialized to 1W 00 mW/g217.0% (ke2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measyred 250 mW input power 530mW /g
SAR for noménal Body TSL parmetars normalized to 1W 212mW /g 2165 % (k=2)
Certificate No. D1O0OVR2S0032_Jul12 Page 3048
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Appendix
Antenna Parameters with Head TSL
Impedancs, imnsformad 10 fead point 5000+31§0
Retum Loss -30.1d8

Antenna Parameters with Body TSL

Impedance, transformed 1 feed paint E204+37102
Feturn Loss -2652 48

General Antenna Parameters and Design

| Eloctrical Detay (cnw diraction) | 1.184 ns |

Aliar long tarm use with 100W radiated power, only a siight warming of the dipole near the faedpoint can be messured

The dipole Is made of standard semingic coaxial cable, The canter conducior of the feeding line is directly connected to the
sacond arm of the dipole, The antanna is therefore shornt-circuited for DC-gignals. On some of the dipoles, amall end cape
ore added 1o the dipole arms in ordaer 1o iImprove matching when loaded according 1o the position as expiained in the
"Measurement Conditions® paragmph. The SAR data are not alfectad by this changs. The overall dipols length is sl
socording 1o the Standard.

No excessive force must be applied to the dipole arms, because they mght bend or the soldered connectona near the
feedipoint may be damaged

Additional EUT Data
Manutactured by SPEAG
Manutactured on March 17, 20063
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DASYS5 Validation Report for Head TSL

Date: 20,07 2012
T'est Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz: Type: DI9O0VZ; Serial: DI900V2 - SN: 54032

Commumication System: CW; Frequency: 1900 MHz

Medium purametess used: 1= 1900 MHz; o = 1.38 mbo/my; £, = 39.9; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/TEC/ANSI C63.19-:2007)

DASYS52 Configuration
o  Probe: ES3DV3 - SN320S; ConvE(S.01, 5.01, 5.01); Calibrated: 30.12.201);
e Sensor-Surface: 3mm (Mechamcal Surface Detection)
o  Elecuonics: DAEA Sn60 1 Cahibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (front), Type: QDOOOPSOAA; Senal: 100]

e DASYS2S52R8.1(838); SEMCAD X 14.65(646W)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7V/Cube 0:
Mewsurement grid: dx=5mm, dy=Smm, dz=5Smm

Reference Value = 96.864 V/im, Power Drift = 0.03 dB

Peak SAR (extrupolated) = 17,209 mW/g

SAR(! ) =9.68 mW/g: SAR(10g) =511 mW/g

Maximum value of SAR (measured) = 12.1 mW/g

LY

e

0dB = 121 mW/g =21.66 dB mW/g

Ceortilicads Mo: D180OVEA032 Jutt12 Pagan 508
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DASYS Validation Report for Body TSL

Date: 20072012
F'est Labormtory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serinl: D1900V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz

Medium parametens used: 1= 1900 MHz; o = 1.52 mho/m; & = 52.6; p = 1000 kg/m
Phantom section: Flat Section

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

DASYS2 Configuration
o Probe: ESIDVE - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 30.12.2011
o Sensor-Surface: Inun (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibruted: 27.06.2012
o  Phantory Flt Phantom 5.0 (back ), Type: QDOOOPSOAA: Soral: 1002

o DASYS2S52.5.1(838); SEMCAD X 14 .65(6469)

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

Relerence Valoe = 95470 Vim: Power Drift =-0.00 dB

Peak SAR (extrupolated) = 17.332 mW/g

SAR(I g) = 10 mW/g; SAR(10g) =53 mW/g

Maximum value of SAR (measured) = 12.6 mW/g

“ =
e

s

0dB =126 mW/g =22.01 dB mW/g

Cortificate No: D150OV2-S00G62 Jults Page 7 ot 8
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Schmid & Partner AT 3 S s-mnummw
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Zoughuussirasse 43, 8004 Zurich, Switzariand Sy S Swiss Culibration Service

Accadded by the Swiss Acoodiaton Semnvics (SAS)
The Swiss Accreditation Service Is one of the signatodies 10 the EA
Multilateral Agreemant for the recagnition of calibration certificates

cuent  HCT (Dymstec)

Cartificate No: D2450V2-743_Aug12

May.06, 2013

CALIBRATION CERTIFICATE
Otjoct D2450V2 - SN: 743
Caritwation procetare(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calbrtion due August 23, 2012

This eatibeution cetificate ducuments the y is. which malizs the jihysical unita of messurements (35}
Tho manscromens and e uncstanias with conlidence probiulalty ars ghven on the fntiowing pages and am part of the certificats

AR calibrabons Nave beon conducted in the closed labotmiory faciity. eevironmant temparaturs (22 = 3)°C ar<) nemigity < 70%

Callbention Equipmont used (MATE ceitical for calbention)

Primary Stundards e Cal Dute (Contificate Na.) Scheduied Caiitraticn

Power maer EPM-S42A GBI R0 05-0ct-17 (No. 217-01451) Oct-12

Prywor sanoce HP B4E1A UB3T209783 05:0ct-11 (No, 217-01451) D12

Rederunce 20 Al Attenuator BN 5058 (208) 27-Mar-12 (Na. 217-01550) A3

Typo-N migmasch combaation SN 5047 3 ouNaY F7Mar 12 {Na, T 01559 Apr 3

Falwencs Probe E530VI SN 3208 30-Onc-11 (No. EBZ-3208_Dec11) Dec-12

DAE4 | SN Bin 27-Jan-12 (No. DAE4-801_Jun12) 2n-13

5 ry Stancasts D Check Outw (n house) Schedusied Check

Power sonzor HP BLEIA MY410e2n7 18-0c1-02 (in house chock Oct-11) In house check: Oct-13

AF gererator HAS SMT-00 100005 04-Aug-96 tin houss check Oce11) In house check: Oct«19

MNotwork Analyzer HP §753C USH7300566 54206 18-0c1-01 (0 house chack Oct-11) In house chack: Oct-12
Name Functicn Signasun

Cadibeatod by laran E-Naouy Loy Technicsan O G(

N ’au' uq
Approved by Watja Pokovic Techrcal Managar

Essond: Auguat 23 N2

This calibrasion paﬂtl'am s5al Not ba repraduced Gxoapt in Sull without wiiten soprovel of I Inbormmoy

Certifcate No: D2450V2-743_Aug12
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Calibration Laboratory of

Bek iy Kalibdard
Schmid & Partner Service sulsoe d'stalonnage
Engineering AG Servizio svizzero g taratura

Zeughausstrssse 43, 8004 Zurich, Switzerland Swies Callbration Service

Accregiied by ihe Swisa Accrodiiaton Gervico (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Secvice is one of the signatories to the EA
Muttitateral Agroament for the recognition of calibeation cortificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) 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 Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point Impedance and Retum 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.

« 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 95%.

Certilicate No: D2450V2-743_Aug!2 Page 208
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS vsz82
Extrapolation Aavanoed Extrapolation
Phantom Modutar Fist Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 6 mm
Frequency 2450 MHz = 1 MKz
Head TSL parameters
The following parametars and calculabions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20"C 39.2 1.80 mho/m
Measured Head TSL porameters (220:02)"C 392:8% 181 mhoim =86 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged aver 1 cm” (1 g) of Head TSL Gandition
SAR measured 250 mW inpuat power 132mW/g
SAR for nominal Head TSL parameters normalized 10 1W 52.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mAW inpul power 6i8mW/g

SAR for nominal Head TSL parameters

nommalized to 1W

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

Body TSL parameters
The following parameters and caloulations were applisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters n»o°C 527 1.95 mho/m
Measured Body TSL parameters (220+02)°C 513:68% 1.99 mhao/m £ 6 %
Body TSL temperature change during tes! <05"C — —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 130mWig
SAR for nominal Body TSL parsmelers nomiplized o 1W 512 mW /g = 17.0 % (k=2)
SAR sveraged over 10 cm’ (10 g) of Body TSL condition
SAR messured 250 mW input power B810mW /g
SAR tor nominal Body TSL pararmetars normalized 1o W 242 mW /g =185 % (ka2)

Canlficate No! D2450V2-743_Aug12
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Appendix
Antenna Parameters with Head TSL
impodance. transformed 10 feed point 54004470
Retum Loss S 246dB

Antenna Parameters with Body TSL

Impedance, ransformed to tesd point 5090+865
RAsturn Loss ~237dB

General Antenna Parameters and Design

| Eiectrical Detay (one dirction) | 1158 ns |

Aftar long term use with 100W rackatad power, ondy a shght warming of the dipole near the feadpoint can be measurad

The dipale is made of standard semingsd coaxial cable. The center conductar of the faeding line s directly connected to the
sacond am of the dipole. The antonna is therefote shon-citcuited for DC-signals. On some of the dipoles, small end caps
nre udded to the dipole arma in order to improve matching when loaded according 1o the position as axplained i the
"Moasuremant Conditions” paragraph. The SAR datn are not affected by this change. The overall dipole length is still
according to the Standard

No axcessive force must be appled 10 the dpole arms. because they might bend or the saldered connactions near the
loedpoint misy be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2003
Cortificate Noc DR2A50V2-743_Aug12 Pago4ol8
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DASYS Validation Report for Head TSL

Date: 23.08.2012
Test Laboratory: SPEAG, Zurnich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parameters psed: = 2450 MHz: o = 1 8] mho/m: & = 39.2; p = 1000 kg/m’
Phantom section: Flut Section

Meusurement Standard: DASYS (IEEE/AIEC/ANST C63.19-2007)

DASYS5Z Conliguration
o  Probe: ES3DV3 - SN3205; ConvH4.45, 4.45, 4 45), Calibrated: 30.12.2011
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o  Electronics: DAE4 Sn601; Calibrated: 27.06.2012

o Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Sertal: 1001

e DASYS252.8.2(909); SEMCAD X 14.6.6(6824)

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

Reference Value = 98,554 V/m; Power Dnft = 0.01 dB

Peak SAR (extrapolated) = 26.584 mW/g

SAR(] g) = 132 mW/g: SAR(10 g) = 6.18 mW/g

Maximum value of SAR (measured) = 16.5 Wiy

5.00
-10.00
-15.00

20.00

25.00

DdB =165 W/kg = 24.35 dB 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: = 2450 MHz; o = 1.9 mho/m; 1 = 513, p = 10 kg/m’
Phantom section: Flat Section

Measurement Suindard: DASYS (IEEEAEC/ANSI C63.19-2007)

DASYS2 Configuration
« Probe: ES3IDV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2011
o  Sensor-Surface: 3mm (Mechanicil Surface Detection)
o Electronics: DAE4 Sn6]; Calibruted: 27.06.2012
« Phuntom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002

« 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 V/m, Power Dnift = 0.01 dB

Peak SAR (extrapolated) = 26,489 mWig

SAR(] g) = 13 mW/g: SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 16.9 W/kg

-A.80
in
-14.40

1820

0dB = [6.9 Wikg = 24,56 dB Wikg
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