APPENDIX E

The Validation Measurements



1900MHz Dipole Validation

DUT: Dipole 1900 MHz; Serial: 5d023

Program Name: 1900MHz Dipole Validation 2007.05.31

Procedure Name: 1900MHz

Procedure Notes:

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

Medium parameters used: f = 1900 MHz; ¢ = 1.41 mho/m; &, = 38.9; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3085; ConvF(4.95, 4.95, 4.95); Calibrated: 2006-11-23

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

- Electronics: DAE4 Sn468; Calibrated: 2007-04-20

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build
172

1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 91.5 V/m; Power Drift = -0.019 dB

Peak SAR (extrapolated) = 19.3 W/kg

SAR(1 g) = 10.3 mW/g

Maximum value of SAR (measured) = 11.6 mW/g

1900MHz/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 15.3 mW/g
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APPENDIX F

Plots of The SAR Measurements



SAMSUNG FCC ID : ASLSGHP520 GSM1900 Head SAR

DUT: SGH-P520; Serial: FE-098-E

Program Name: SGH-P520 GSM1900 Right (Job No. : FE-098)

Procedure Name: Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard with BT ON
Meas.Ambient Temp(celsius)-21.9, Tissue Temp(celsius)-21.7 ;Test Date-31/May/2007
Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1850.2 MHz; ¢ = 1.41 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3085; ConvF(4.95, 4.95, 4.95); Calibrated: 2006-11-23

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

- Electronics: DAE4 Sn468; Calibrated: 2007-04-20

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build
172

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard with BT ON/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 22.0 VV/m; Power Drift = 0.145 dB

Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) = 1.44 mW/g

Maximum value of SAR (measured) = 1.59 mW/g

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard with BT ON/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.82 mW/g
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SAMSUNG FCC ID : ASLSGHP520 GSM1900 Head SAR

DUT: SGH-P520; Serial: FE-098-E

Program Name: SGH-P520 GSM1900 Right (Job No. : FE-098)

Procedure Name: Ear/Tilt, Ch.512, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-21.9, Tissue Temp(celsius)-21.7 ;Test Date-31/May/2007
Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1850.2 MHz; ¢ = 1.41 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3085; ConvF(4.95, 4.95, 4.95); Calibrated: 2006-11-23

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

- Electronics: DAE4 Sn468; Calibrated: 2007-04-20

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build
172

Ear/Tilt, Ch.512, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 25.6 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 2.20 W/kg

SAR(1 g) = 1.05 mW/g

Maximum value of SAR (measured) = 1.15 mW/g

Ear/Tilt, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.39 mW/g
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SAMSUNG FCC ID : ASLSGHP520 GSM1900 Head SAR

DUT: SGH-P520; Serial: FE-098-E

Program Name: SGH-P520 GSM1900 Left (Job No. : FE-098)

Procedure Name: Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-21.9, Tissue Temp(celsius)-21.7 ;Test Date-31/May/2007
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.41 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3085; ConvF(4.95, 4.95, 4.95); Calibrated: 2006-11-23

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

- Electronics: DAE4 Sn468; Calibrated: 2007-04-20

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build
172

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.831 mW/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 22.6 VV/m; Power Drift = 0.052 dB

Peak SAR (extrapolated) = 1.18 W/kg

SAR(1 g) = 0.666 mW/g

Maximum value of SAR (measured) = 0.736 mW/g
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SAMSUNG FCC ID : ASLSGHP520 GSM1900 Head SAR

DUT: SGH-P520; Serial: FE-098-E

Program Name: SGH-P520 GSM1900 Left (Job No. : FE-098)

Procedure Name: Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-21.9, Tissue Temp(celsius)-21.7 ;Test Date-31/May/2007
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.41 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3085; ConvF(4.95, 4.95, 4.95); Calibrated: 2006-11-23

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

- Electronics: DAE4 Sn468; Calibrated: 2007-04-20

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build
172

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.38 mW/g

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.1 V/m; Power Drift = -0.115 dB

Peak SAR (extrapolated) = 1.93 W/kg

SAR(1 g) = 1.04 mW/g

Maximum value of SAR (measured) = 1.18 mW/g
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SAMSUNG FCC ID : ASLSGHP520 GSM1900 Head SAR

DUT: SGH-P520; Serial: FE-098-E

Program Name: SGH-P520 GSM1900 Right (Job No. : FE-098)

Procedure Name: Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard with BT ON
Meas.Ambient Temp(celsius)-21.9, Tissue Temp(celsius)-21.7 ;Test Date-31/May/2007
Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1850.2 MHz; ¢ = 1.41 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3085; ConvF(4.95, 4.95, 4.95); Calibrated: 2006-11-23

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

- Electronics: DAE4 Sn468; Calibrated: 2007-04-20

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build
172

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard with BT ON/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 22.0 VV/m; Power Drift = 0.145 dB

Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) = 1.44 mW/g

Maximum value of SAR (measured) = 1.59 mW/g

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard with BT ON/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.82 mW/g
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SAMSUNG FCC ID : A3LSGHP520 GPRS1900 Body SAR

DUT: SGH-P520; Serial: FE-098-E

Program Name: SGH-P520 GPRS1900 Body (Job No. : FE-098)

Procedure Name: Body, Ch.810, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.0, Tissue Temp(celsius)-21.7 ;Test Date-31/May/2007
Communication System: Body GPRS ; Frequency: 1909.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1909.8 MHz; ¢ = 1.56 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3085; ConvF(4.61, 4.61, 4.61); Calibrated: 2006-11-23

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

- Electronics: DAE4 Sn468; Calibrated: 2007-04-20

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1248

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build
172

Body, Ch.810, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 15.5 VV/m; Power Drift = 0.034 dB

Peak SAR (extrapolated) = 0.603 W/kg

SAR(1 g) = 0.364 mW/g

Maximum value of SAR (measured) = 0.389 mW/g

Body, Ch.810, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.438 mW/g
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SAMSUNG FCC ID : A3LSGHP520 GPRS1900 Body SAR

DUT: SGH-P520; Serial: FE-098-E

Program Name: SGH-P520 GPRS1900 Body (Job No. : FE-098)

Procedure Name: Body, Ch.810, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.0, Tissue Temp(celsius)-21.7 ;Test Date-31/May/2007
Communication System: Body GPRS ; Frequency: 1909.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1909.8 MHz; ¢ = 1.56 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3085; ConvF(4.61, 4.61, 4.61); Calibrated: 2006-11-23

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

- Electronics: DAE4 Sn468; Calibrated: 2007-04-20

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1248

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build
172

Body, Ch.810, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 15.5 VV/m; Power Drift = 0.034 dB

Peak SAR (extrapolated) = 0.603 W/kg

SAR(1 g) = 0.364 mW/g

Maximum value of SAR (measured) = 0.389 mW/g

Body, Ch.810, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.438 mW/g
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APPENDIX G

Probe Calibration
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Caiirafion Eqepram wsed (METE critical for cofioration))
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Calibration Laboratory of s, Aoane i e

Schmid & Partner e : Snreicn ssman fstalorrags
Engineering AG % %@?{5 Sarvizio svlzzone & taraturs
Zreghausstasss 43, #00& funch, Switzeriand i S Swins Calibraiion Service
Arcrocied by tho Swiss Fadom] Cfico of Maimicgy ond Arcmdiason Aeerwditntion e SCS 108

Tha Swiss Acordilation Service s one of Bhe signatories to the EA
Multilmteral Agreemant fer the rezegnllan of ealibiatien cariiflcates

Glossary:

TSL tissue simulating liguid
HNORMx,y.Z sansitivity in free space

ConF sensitivity in TSL / NORMx, .2
DCP diode compression point

Polarization ¢ ip rofation around probe axis
Polarization & 3 rotation around an axis that is in the plane normal to probe axis (at
measurament center), i.e., &= 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |IEEE S5td 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Devices: Measuremeni Techniques®, Dacembar 2003

b) CENELEC EM 50361, "Basic standard for the measuremeant of Spacific Absorption Rate
related o human exposure o electromagnetic fields from moblle phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

» NORMy,y .z Assassed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell; f = 1800 MHz:
R22 waveqguide). NORM:x,y.z are l:r|r||1.r intermediate values, i.e., the uncertainiies of
NORMx,y.z does not effect the E “field uncertsinty inside TSL (ses below ConvF).

o NORM(fx.y.z = NORMx,y.z * frequency_response (see Fraquency Response Chart). This
linearization is Implamented in DASY4 software versions later than 4.2. The uncarainty of
the frequency response is included in the stated uncertainty of ConvF.

* DCPyxyz DCP are numarical linearization parameters assessed based on the data of
power sweep (no uncertainty required), DCP does not depend on frequancy nor madia.

= ConvF and Boundary Effect Parameters: Assassed in fiat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical fisld
distributions based on power measuramants for f > B00 MHz. The same salups are used for
assessmant of the parametars applied for boundary compensation (alpha, depth) of which
typical uncerainty valuas are given, These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensifivity in TSL comesponds (o
NOFRMx, .z * CanvF wheraby the uncertainty comesponds to that given for ConvF, A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
exiending the validity from + 50 MHz to = 100 MHz

«  Sphaencal isotropy (3D deviation from isotropy): in a field of low gradients realized using a
fiat phantom exposed by a paich antenna.

= Sensor Offsel: The sensor offset corresponds o the offset of virtual measurement centar
from the probe tip (on probe axds). No tolerance requined.

Cariificaln Mo: E53-3085_Nowls Pags 2 of B
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ES30V3 SN:3085 November 23, 2006

Probe ES3DV3

SN:3085

Manufactured: April 12, 2005
Last calibrated: November 22, 2005
Recalibrated: November 23, 2006

Calibrated for DASY Systems
(Male: naon-compsalible with DASY2 sysieml)

Cartificain Mo: ES3-3088_Mavs Page 3of
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ES3DV3 SN:3085 November 23, 2006

DASY - Parameters of Probe: ES3DV3 SN:3085

Sensitivity in Free Space” Diode Compression®
NormX 123 £100%  pVIVIm)® DCP X 96 mV
NormY 125 +10.4%  pVIVIm)? DCP ¥ 96 mv
NormZ 130 :104%  pViVIm)? DCP 7 96 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)
Please see Page 8.

Boundary Effect
TEL BO0 MHz  Typical SAR gradient: 5 % per mm
Sensor Canles 1o Phanlom Surscs Distance i0mm 4.0mm
BAR,, [%] Wishowt Comection Algorithm 56 25
SAR, [5] Wieh Carraction Alporithm 0.5 0.0
TEL 1810 MHz  Typlcal SAR gradieni: 10 % per mm
Sensor Genter to Phaniom Surface Distance 30mm &0 mm
SAR:, (%) Without Carection Algarithm T4 4.8
SARy, (%] With Corraction Algorithm a.0 0.0
Sensor Offsat
Fraba Tip ta Sensor Cander 2.0 mm

The reported uncerainty of measurement is stated as the standard uncertainty of
measurament multiplied by the coverage factor k=2, which for a normal distribution

cormesponds to a coverage probability of approximately 95%.

* The uncartninbes of Monmid, ¥,Z oo not affec the £l unce iy inaide TSL e Paga &)
5 Mumirical nsatlestion pammeisr wrcsdanty ool reguesd.

Canficales Mo: ES3-3085_NewDE Page 4 of @
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ES3DV3 5N:3085 November 23, 2006

]

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

i
L]

-
-

Frequancy responss (normalized)]
o o o -
=~ e u =3

L=]
1]

=]
[=]]

T Mz}

—B—TEM =i {77

Uncartalnty of Frequency Response of E-fleld: £ 8.3% (k=2)

Lanilicats Mo; ES3-3085 Mo Page Sof 9
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ES30V3 SN:3085 MNovember 23, 2006

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM HF110EXX f= 1800 MHz, WG R22

—a—x —a-Y I —0-Tu

1 A W I I S R ) A B 100 M-z
g 02— b e . - [ 800 Mz

E{'u S G ‘5 O G el ) A S ) Y D ] It =8 1800 Mriz

—i— 25K MHz

#[7

Uncertainty of Auial |soltropy Assessmaent: £ 0.5% [k=2)

Cartilicats No: ES3-3085_ Mo Pagadal &
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ES3DV3 SN:3085 Novembaer 23, 2006

?
Dynamic Range f(SAR,.4)
(Waveguide RZ2, = 1800 MHz)
1EHT
S Rail| B A i +
§ B 1] | [ [
1E+5 !
T
i = 1 11 - +
I 1l 1
2 1E4 | l
= - |
f
1B42 ' '
1E# e
1l |
- [ ||| AR
e il 0801 g 0.1 1 B le] 100
SAR [mWiom']
8 ok compensated 8- componaied |
oo NI 1| ]
06 b H il ' |
! a2 - - |
g-ﬂil Tr o *seeeen
0 | AL —!I
SN | l TSy T
0.001 oo 0.1 1 10 100
SAR [mWicm']
Uncartainty of Linearity Assassment: £ 0.6% (k=2
Carficate Mo E33-3085_Nowl Paga 7ol B
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ES3DV3 SN:3085 November 23, 2006

Conversion Factor Assessment

= 800 MHz, WGLE RS (head) F=1B10 MHz, WGLS RZ2 (haad)
BV gy R R e 30 5 T

f[Miz) Validiy MHzl"  TSL_ Parmitiivily Conductivily  Alpha Depth  ConvF Uncertainty

i) + 50/ 104 Head 41.5=5% 067 =5% 100 142 BBd +11.0% (k=2)
1810 £50/+100 Head 40025% 1402E6% 030 118 485 +£11.00% (k=2
000 25002900 Head 400+5% 14025% 088 119 484 £11.0% (k=2}

800 450/ + 100 Body 650+5% 1.06+8% 1.00 147 B.O7 2 11.0% [k=2)
1810 £50/% 100 Body 531325% 1.62:25% oEr 128 481 £11.0% (k=2)

= The walidiy of & 100 Mz only applias for DASY w4 sed Bighar (ses Page T). The uncarisinty s the RSS
of the CoryF uncertainty at calibration frequaney and the sesartainty for the indicaied frequency band.

Caritficain Mo: EE3-3085_MayvDf Paga B cf B

H55 - Je- e



ES3DV3 SM:3085 Movember 23, 2006

]

Deviation from Isotropy in HSL
Error (4, 8), f = 000 MHz

Errar [dB]

B
B-1.00=-080 @-080-050 W-0.50-040 B-Fa0-020 B-0.200.00

ool BE020040 D040-060 E0E0-080 EOE0-1.00

Uncartainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)

Canilcae Mo: ES3-3085 Mol Paga fof &
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APPENDIX H

Calibration of The Validation Dipole



Calibration Laboratory of

Baohwesiparischar Kalkhriardisns]
Schmid & Pariner Bareics suinss d'Halannags
Engineering AG Servizio avizamra o taralure

Isughauastrasss 41, 8004 Furich, Switrerisnd Seadan Callbration Sarvice

fccrediied by the Swiss Federal Office ol Metrology and Accredilalion
Tha Swiss Accreditation Sarvice is ons of the signataries to the EA
Wultlintesal Agresmant for the recagnilbon of calibration certificates

Samsung C (Dymstec) Cortficats No: D1800V2-5d023_Feb07

[CALIBRATION CEIETE |

Cllam

ot

Calbraton procodursds)

Cakbralion daln:

D1800V2 - SN: 5d023

QA CAL-05.v6

Calibration procedure for dipole validation kits

February 20, 2007

Condition al the calbraied tem |0 Talerancs

Caimention Equipmont used (METE critical for caiibrasion)

This cafibration cerificals documants the rmcaabiily 1o national stardands, which reallbe B physicel units of messuremanis (31)
The measurements ard e uncorainties with cordderce probabiity are given on the lollowing pages and are par of e cenifcate

Al calbrations Pares b conallicted in e closnd laborabory taclfy: srvionmasnt iemperature (22 @ 3190 and humidily < T0%

This caliralion corlifcals shall nol be regrnduced sxtegl o Ll sihout weilien approsal of e laberaiony,
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Referunca 10 dB Allsruator BN BO4T 2 {10} 10-Aug-08 (METAS, Mo 21700591} Aug07

Rederunca Probe ETI0VE SN; 1807 18-0ct-00 (SPEAG, No. ET3-1507_Ocing) Ocio?

DhEA SN 001 30-Jan-07 (SPEAG, No. DAE4-801_JardT)  JanOB

Secondary Standards ) Chack Dte (in house) Schadidod Check
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RE generator Agilent ES4218 MY 41000078 11-May-08 (SPEAG, In houss check Mov-08) i house check: Now-0T
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Calibration Laboratory of P, Schweizarisches watibrinrdiansl
Schmid & Partner ‘ﬁ% Sarvice suivss d'bislannegs
inaaring AG P Servizio wvizoeno o (armiure
nfm“;ﬂmmng:, 8004 Zurich, Switseriand %’ﬁ‘\ﬂ“wﬁ Swins Calitiration Service
Aeesndiing by P Swas Fesenl DMce of Metraiegy and Acemsdilnlion Accredittion Na.; SCS 108

Tha Swins Accradiation Serdce is ore of the signalones (o (s EA
Multilwinral Agresmand far the recogniison of cslibration cerlficsisn

Glossary:

T5L tissue simulating liquid

ConvF sansitivity in TSL / NORM x.y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) CEMELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related 1o human exposure © electromagnatic fislds from mobile phones (300 MHz - 3
GHz), July 2001

¢) Federal Communications Commission Office of Engineering & Technolegy (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposura to Radiofreguency
Electromagnetic Fields, Additional Information for Evaluating Compliance of Mobile and
Portable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplament C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

+»  Measurement Condifions: 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 Paramealters with TSL: Tha dipole is mountad with the spacer to position its fead
point exactly balow the center marking of the flat phantom section, with the arms orented
parallel 1o the body axis,

= Feed Poinl impadance and Refurn Loss: Thesa parameters are maasurad with the dipole
positioned under the liquid filled phantom. The impadance stated is transformed from the
maasuremeant at the SMA connector o the fead point. The Return Loss ensures low
reflacted power, No uncerainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required.

« SAR measured: SAR measured at the stated antenna Input power,

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

+ SAR for nominal TSL parameters: The measured TSL parameters are usaed to calculate the
nominal SAR resull,
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Measurement Conditions

DASY system configuration. as far as nod given on page 1,
DASY Version DASY4 Va7
Extrapolation Agvanced Extrapolation
Phantom Modular Flal Phaniom V8.0
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resclution dx, dy, dz = & mm
Frequancy 1800 MHz + 1 MHz
Head TSL parameters
Tha following paramaters and calculations wars appilied.
Temparature Parmittivity Conduttivity
Nominal Head TSL parameters 220°C 40.0 1.40 mihaim
Measured Head TSL paramators (220%02)°C Ja848% 1.43 mihaim & B %
Head TSL temperature during test (210£0.2)"C —— e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head T5L condition
SAR measured 250 mW Inpuit powar 841 mWig
SAR normakzed narmalized to 1V Jramwig
SAR for nominal Head TSL paramelers ' normalized o 1 36.6 mW i g £17.0 % (k=2)
SAR averaged ovaer 10 em” {18 g) of Head TSL Conddion
SAR measured 250 mW input pawar 496 mW | g
SAR normakeed normalized to 1W 18.8mW / g
SAR for nominal Head TSL parameters ' narmalized to 1W 19.5 mW i g £ 16,5 % (k=2)

' Cormection to nominal TSL parameters according bo d), chapher “SAR Sensitivilias”
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Appendix
Antenna Parameters with Head TSL

Impadance, ranslomed 1o fead poin S3A0+280
Fatum Loss « 271 dB

General Antenna Paramaters and Design

| Electical Delay (one dirscoon) | 1.181 ns

Ao long leem uss with 100W rediabed powar, anly & slighl wasming of tha dipoks naar the isedpoind can ba maasuned.

Tha dipole is made of standsfd semirgid coaxial cable. The center conducior of the lesding line is dreclly connecbad to the
sacond arm of the dipole. The anianmna is therelore shorl-circuiled lor DC-signals.

Mo axcessive force must be appsead o the dipole ama, bacause (hey might band or tha soldered connections naar the
feadpoint may be damaged

Additional EUT Data

Manufaciured by SPEAG
EBanulactrad on Saptamber 38, 2002

Cortificabe MNoc D1S00V2-5a023_Jan0T Paga 4 ol 8



DASY4 Validation Report for Head TSL

Date/Time: 200022007 14:13:41
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D190V2; Serial: D1MHYE - SN:5dA023

Communication System: CW, Frequency: 1900 MHz; Duty Cyele: 1:1

Medium: HSL U10 BB;

Medium parameters used: [= 1900 MHz o = 1.43 mho'm; g = 38.9; p= 100 kg'm’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
¢ Probe ETIDYEG = SN1507T (HF); ConvP{4.97, 497, 4.97); Calibeuted; 19,10, 2006
s Sensor-Sarface; 4mam (Mechanioanl Surface Detection)
o Electronics: DAES Snb01; Colibeated; 30,00, 2007
& Phamiom: Flal Fhanbom 3.0 { fronty; Type! QOODGPS0AA

& Messuremseni SW: DASYW, V.7 Buald 51; Postprocessimg SW: SEMCAD, ¥ 1.8 Buald 172

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

Reference YValue = 89,5 Vim; Power Drift = 0,068 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR(1 g) = 9.41 mWig; SAR(10 g) = 4.96 mWig

Maximum value of SAR (mensured) = 10.4 mW/g

dB
0000

-1.62

=T.24d

-10.9

_l '.ls

-18.1

0 di = i0.4mWig
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Impedance Measurement Plot for Head TSL

&l Feb 30T 1103415R
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