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1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum results found during testing for the TOTAL LIGHT
ENTERPRISE CO., LTD. GSM/GPRS with Bluetooth Cellular Phone GPLUS GP800 are as follows
(with expanded uncertainty 21.9%):

Position|  GSM850 PCS1900
(Wikg) (W/Kg)
Head 0.412 0.599
Body 0.993 0.696

They are in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1999 and had been
tested in accordance with the measurement methods and procedures specified in OET Bulletin 65

Supplement C (Edition 01-01).

Approved by

Jones Tsai
Manager
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2. Administration Data

2.1 Testing Laboratory

Company Name : Sporton International Inc.
Department : Antenna Design/SAR
Address : No.52, Hwa-Ya 1* RD., Hwa Ya Technology Park, Kwei-Shan Hsiang,

TaoYuan Hsien, Taiwan, R.O.C.
Telephone Number :  886-3-327-3456
Fax Number : 886-3-327-0973

2.2 Detail of Applicant

Company Name : TOTAL LIGHT ENTERPRISE CO., LTD.

Address : 5F., No. 62, Zhouzi St., Neihu District, Taipei City 114, Taiwan (R.O.C.)
Telephone Number : 886-2-8751-8999

Fax Number : 886-2-6606-2318

2.3 Detail of Manufacturer

Company Name : GPLUS TELECOM CO., LTD.
Address : 4F, POLARIS I BLDG, 15-3, JEONGJA-DONG BUNDANG-GU,
SEONGNAM-SI, GYEONGGI-DO, KOREA 463-811

2.4 Application Detail

Date of reception of application: Oct. 11, 2007

Start of test : Oct. 17, 2007
End of test : Oct. 17,2007
©2007 SPORTON International Inc. SAR Testing Lab Page 2 of 33
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3. General Information

3.1 Description of Device Under Test (DUT)

DUT Type : GSM/GPRS with Bluetooth Cellular Phone
Trade Name : GPLUS

Model Name : GP800

FCCID: VPV-GP800

Tx Frequency :

GSM850 : 824-849 MHz
PCS1900 : 1850 ~ 1910 MHz
Bluetooth : 2400 ~ 2483.5 MHz

Rx Frequency :

GSMB50 : 869-894 MHz
PCS1900 : 1930 ~ 1990 MHz
Bluetooth : 2400 ~ 2483.5 MHz

Number of Channels :

Bluetooth : 79

Carrier Frequency of Each

Bluetooth : 2402 +n * 1 MHz; n = 0~78

Channel :

Antenna Type : Bluetooth : Chip Antenna

Antenna Gain : Bluetooth : -9 dBi

GPRS Multislot class : 12

HW Version : RevAl

SW Version : GP800_ V047 CCO052 TELCEL 20071002
Maximum Output Power to GSMS850 :31.99dBm / 31.56 dBm(GPRS12)
Antenna : PCS1900 : 29.55dBm / 29.33 dBm(GPRS12)

Type of Modulation :

GSM / GPRS : GMSK
EDGE : 8PSK
Bluetooth : GFSK

DUT Stage : Production Unit
Power Rating (DC/AC,

Voltage) : 4.2Vdc / 270mA
Application Type : Certification

Accessory :

Earphone: GPLUS, GP800
Adapter: GPLUS, GT-TA-005-A3
Battery: GPLUS, GP800/810

USB Cable: GPLUS, GP800

©2007 SPORTON International Inc. SAR Testing Lab
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3.2 Product Photo

Please refer to Appendix D
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3.3 Applied Standards

The Specific Absorption Rate (SAR) testing specification, method and procedure for this GSM/GPRS
with Bluetooth Cellular Phone is in accordance with the following standards:

47 CFR Part 2 ( 2.1093),

IEEE C95.1-1999,

IEEE C95.3-2002,

IEEE P1528-2003, and

OET Bulletin 65 Supplement C (Edition 01-01)

©2007 SPORTON International Inc. SAR Testing Lab Page 5 of 33
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3.4 Device Category and SAR Limits

This device belongs to portable device category because its radiating structure is allowed to be used
within 20 centimeters of the body of the user.

Limit for General Population/Uncontrolled exposure should be applied for this device, it is 1.6 W/kg as
averaged over any 1 gram of tissue.

3.5 Test Conditions

3.5.1 Ambient Condition

Item HSL 850 |[MSL 850 |HSL 1900 | MSL 1900
Ambient Temperature (°C) 20-24

Tissue simugating liquid 21.6 216 215 217
temperature ("C)

Humidity (%) <60

3.5.2 Test Configuration

The device was controlled by using a base station emulator R&S CMU200. Communication between
the device and the emulator was established by air link. The distance between the DUT and the
antenna of the emulator is larger than 50 cm and the output power radiated from the emulator antenna
is at least 30 dB smaller than the output power of DUT.

Measurements were performed on the lowest, middle, and highest channel for each testing position
for head SAR testing. Measurements were performed only on the middle channel if the SAR is below
3 dB of limit for body SAR testing.

The DUT was set from the emulator to radiate maximum output power during all tests.

For head SAR testing, EUT is in GSM link mode, and its crest factor is 8.3. For body SAR testing,
EUT is in GPRS link mode, and its crest factor is 2 because EUT is GPRS class 12 device.

©2007 SPORTON International Inc. SAR Testing Lab Page 6 of 33
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.01



w=ronise. FCC SAR Test Report Test Report No i FA751505-02-1-2-01

4. Specific Absorption Rate (SAR)

4.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio
field. The SAR distribution in a biological body is complicated and is usually carried out by
experimental techniques or numerical modeling. The standard recommends limits for two tiers of
groups, occupational/controlled and general population/uncontrolled, based on a person’s awareness
and ability to exercise control over his or her exposure. In general, occupational/controlled exposure
limits are higher than the limits for general population/uncontrolled.

4.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated
in) an incremental mass (dm) contained in a volume element (dv) of a given density.
). The equation description is as below:

SAR = i(dﬂj :i(dﬂJ
dt\ dm dt\ pdv

SAR is expressed in units of Watts per kilogram (W/kg)

SAR measurement can be either related to the temperature elevation in tissue by

oT

SAR = CE

, where C is the specific head capacity, o T is the temperature rise and ¢ t the exposure duration,

or related to the electrical field in the tissue by

SAR =

olEf
P

, where O is the conductivity of the tissue, O is the mass density of the tissue and E is the rms
electrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically
applied.

©2007 SPORTON International Inc. SAR Testing Lab Page 7 of 33
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5. SAR Measurement Setup

Remote Control Box PC
S =
O
o | so— || —
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Signal Lamps
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MWeasurement Server
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Fig. 5.1 DASY4 System
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The DASY4 system for performance compliance tests is illustrated above graphically. This system
consists of the following items:

Tissue simulating liquid
Dipole for evaluating the proper functioning of the system

» A standard high precision 6-axis robot with controller, a teach pendant and software

» A data acquisition electronic (DAE) attached to the robot arm extension

» A dosimetric probe equipped with an optical surface detector system

»  The electro-optical converter (ECO) performs the conversion between optical and electrical
signals

» A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.

» A probe alignment unit which improves the accuracy of the probe positioning

» A computer operating Windows XP

» DASY4 software

»  Remove control with teach pendant and additional circuitry for robot safety such as warming
lamps, etc.

» The SAM twin phantom

» A device holder

>

>

Some of the components are described in details in the following sub-sections.

5.1 DASY4 E-Field Probe System

The SAR measurement is conducted with the dosimetric probe ET3DV6 (manufactured by
SPEAG).The probe is specially designed and calibrated for use in liquid with high permittivity. The
dosimetric probe has special calibration in liquid at different frequency. This probe has a built in
optical surface detection system to prevent from collision with phantom.

©2007 SPORTON International Inc. SAR Testing Lab Page 9 of 33
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5.1.1 ET3DV6 E-Field Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Surface Detection

Dimensions

Application

Symmetrical design with triangular core
Built-in optical fiber for surface detection
system

Built-in shielding against static charges

PEEK enclosure material (resistant to
organic solvents)

Simulating tissue at frequencies of
900MHz, 1.8GHz and 2.45GHz for brain
and muscle (accuracy *8%)

10 MHz to > 3 GHz

+ 0.2 dB in brain tissue (rotation around

probe axis) Fig. 5.2 Probe Setup on Robot

+ 0.4 dB in brain tissue (rotation
perpendicular to probe axis)

S5HW/g to > 100mW/g; Linearity: +0.2dB

+ 0.2 mm repeatability in air and clear
liquids on reflecting surface

Overall length: 330mm
Tip length: 16mm
Body diameter: 12mm
Tip diameter: 6.8mm

Distance from probe tip to dipole centers:
2.7mm

General dosimetry up to 3GHz

Compliance tests for mobile phones and
Wireless LAN

Fast automatic scanning in arbitrary
phantoms

5.1.2 ET3DV6 E-Field Probe Calibration

Each probe needs to be calibrated according to a dosimetric assessment procedure with accuracy better
than + 10%. The spherical isotropy shall be evaluated and within = 0.25dB. The sensitivity parameters
(NormX, NormY, and NormZ), the diode compression parameter (DCP) and the conversion factor
(ConvF) of the probe are tested. The calibration data are as below:

©2007 SPORTON International Inc. SAR Testing Lab Page 10 of 33
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» ET3DV6sn1787

Sensitivity Xaxis: 1.63 pV Y axis : 1.66 uV Z axis : 2.08 uV
Diode compression point X axis : 92 mV Y axis : 96 mV Z axis : 91 mV
Frequency . . .
(MH2) X axis Y axis Z axis
Conversion factor 800~1000 6.58/6.10 6.58/6.10 6.58/6.10
(Head / Body)
1710~1910 5.16/4.68 5.16/4.68 5.16/4.68
Frequency
(MH2) Alpha Depth
Boundary effect
(Head / Body) 800~1000 0.32/0.36 2.42/2.52
1710~1910 0.50/0.61 2.61/2.56

NOTE:

»  The probe parameters have been calibrated by the SPEAG.

5.2 DATA Acquisition Electronics (DAE)

The data acquisition electronics (DAE) consists of a highly sensitive electrometer-grade preamplifier
with auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a
command decoder and control logic unit. Transmission to the measurement server is accomplished
through an optical downlink for data and status information as well as an optical uplink for commands

and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and sideways

probe contacts. They are used for mechanical surface detection and probe collision detection.

The input impedance of the DAE is 200M Ohm; the inputs are symmetrical and floating. Common

mode rejection is above 80dB.

©2007 SPORTON International Inc. SAR Testing Lab
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5.3 Robot

The DASY4 system uses the high precision robots RX90BL type out of the newer series from Stéubli
SA (France). For the 6-axis controller DASYS system, the CS7MB robot controller version from
Stiubli is used. The RX robot series have many features that are important for our application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic construction shields against motor control fields)
6-axis controller

YVVVYVYVY

5.4 Measurement Server

The DASY4 measurement server is based on a PC/104 CPU board with
166 MHz CPU

32 MB chipset and

64 MB RAM.

Communication with

the DAE4 electronic box

the 16-bit AD-converter system for optical detection and digital I/O interface.

The measurement server performs all the real-time data evaluation for field measurements and surface

detection, controls robot movements and handles safety operations.

5.5 SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with 2mm shell thickness (except the ear region
where shell thickness increases to 6mm). It has three measurement areas:

»  Left head
» Right head
»  Flat phantom

The bottom plate contains three pair of bolts for locking the device holder. The device holder positions
are adjusted to the standard measurement positions in the three sections.

A white cover is provided to tap the phantom during off-periods to prevent water evaporation and
changes in the liquid parameters.

©2007 SPORTON International Inc. SAR Testing Lab Page 12 of 33
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.01



=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

On the phantom top, three reference markers are provided to identify the phantom position with respect
to the robot.

The phantom can be used with the following tissue simulating liquids:
*Water-sugar based liquid
*Qlycol based liquids

Fig.5.4 Bottbm View of Twin Phantom

©2007 SPORTON International Inc. SAR Testing Lab Page 13 of 33
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5.6 Device Holder for SAM Twin Phantom

The SAR in the Phantom is approximately inversely proportional to the square of the distance between
the source and the liquid surface. For a source in 5 mm distance, a positioning uncertainty of +0.5mm
would produce a SAR uncertainty of +£ 20%. An accurate device position is therefore crucial for
accurate and repeatable measurement. The position in which the devices must be measured, are defined
by the standards.

The DASY device holder is designed to cope with different positions given in the standard. It has two
scales for the device rotation (with respect to the body axis) and the device inclination (with respect to
the line between the ear reference points). The rotation centers for both scales is the ear reference point
(EPR).

Thus the device needs no repositioning when changing the angles.

The DASY device holder has been made out of low-loss POM material having the following dielectric
parameters: relative permittivity &£,=3 and loss tangent &= 0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that the
influence of the clamp on the test results could thus be lowered.

Fig. 5.5 Device Holder

©2007 SPORTON International Inc. SAR Testing Lab Page 14 of 33
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5.7 Data Storage and Evaluation

5.7.1 Data Storage

The DASY4 software stores the assessed data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all the necessary software parameters for the
data evaluation (probe calibration data, liquid parameters and device frequency and modulation data) in
measurement files with the extension .DA4. The post-processing software evaluates the desired unit
and format for output each time the data is visualized or exported. This allows verification of the
complete software setup even after the measurement and allows correction of erroneous parameter
settings. For example, if a measurement has been performed with an incorrect crest factor parameter in
the device setup, the parameter can be corrected afterwards and the data can be reevaluated.

The measured data can be visualized or exported in different units or formats, depending on the
selected probe type (e.g., [V/m], [A/m], [mW/g]). Some of these units are not available in certain
situations or give meaningless results, e.g., a SAR-output in a non-less media, will always be zero. Raw
data can also be exported to perform the evaluation with other software packages.

5.7.2 Data Evaluation

The DASY4 post-processing software (SEMCAD) automatically executes the following procedures to
calculate the field units from the microvolt readings at the probe connector. The parameters used in the
evaluation are stored in the configuration modules of the software

Probe parameters - Sensitivity Normj, aj0, a;1, a2
- Conversion factor ConvFj
- Diode compression point depj
Device parameters - Frequency f
- Crest factor cf
Media parameters - Conductivity o
- Density P

These parameters must be set correctly in the software. They can be found in the component documents
or they can be imported into the software from the configuration files issued for the DASY components.
In the direct measuring mode of the multi-meter option, the parameters of the actual system setup are
used. In the scan visualization and export modes, the parameters stored in the corresponding document
files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal, the
diode type and the DC-transmission factor from the diode to the evaluation electronics. If the exciting
field is pulsed, the crest factor of the signal must be known to correctly compensate for peak power.

©2007 SPORTON International Inc. SAR Testing Lab Page 15 of 33
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The formula for each channel can be given as

Vi = u+ u
] ] deI

with V; = compensated signal of channel i (i =X, y, 2)
U; = input signal of channel i (i =x, y, 2)

cf = crest factor of exciting field (DASY parameter)
dcpj = diode compression point (DASY parameter)

From the compensated input signals, the primary field data for each channel can be evaluated

E-field probes Ei — L
Norm,ConvF
2
Hefeldprobes  H, = i Sl t8a!
with Vj= compensated signal of channel i (i =X, y, z)

Norm; = sensor sensitivity of channel i (i =x, y, z)
MV/(V/m)2 for E-field Probes

ConvF = sensitivity enhancement in solution

a;; = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude)

Etot = \IE>2<+E5+E§

The primary field data are used to calculate the derived field units.

SAR = E? o

tot ®

£-1000

with SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
O = conductivity in [mho/m] or [Siemens/m]
P = equivalent tissue density in g/cm’

©2007 SPORTON International Inc. SAR Testing Lab
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Note that the density is set to 1, to account for actual head tissue density rather than the density of
the tissue simulating liquid.

The power flow density is calculated assuming the excitation field to be a free space field.

2

— Eu — 2
Pwe — —37;0 or P,.— Hg377
with Ppwe = equivalent power density of a plane wave in mW/cm?

Etot= total electric field strength in V/m
Htot= total magnetic field strength in A/m

©2007 SPORTON International Inc. SAR Testing Lab Page 17 of 33
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5.8 Test Equipment List

. . Calibration
Manufacture| Name of Equipment Type/Model Serial Number
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ET3DV6 1787 Aug. 28,2007 | Aug. 28,2008
SPEAG 835MHz System D835V2 499 Mar. 15,2006 | Mar. 15, 2008
Validation Kit
SPEAG 1900MHz System D1900V?2 5d041 Mar. 21,2006 | Mar. 21,2008
Validation Kit
SPEAG S00MHz System D900V2 190 Jul. 16,2007 | Jul. 16,2009
Validation Kit
SPEAG Data Acquisition DAE3 577 Nov. 21,2006 | Nov. 21, 2007
Electronics
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom QD 000 P40 C TP-1150 NCR NCR
SPEAG Robot Staubli RX90BL | FO03/SW15A1/A/01 NCR NCR
DASY4
SPEAG Software V4.7 Build 55 N/A NCR NCR
SEMCAD
SPEAG Software V1.8 Build 176 N/A NCR NCR
SPEAG Measurement Server SE UMS 001 BA 1021 NCR NCR
Agilent | FNA Series Network E5071C MY46100746 | Feb.21,2007 | Feb. 21,2008
Analyzer
Agilent erelessTcec;?quz?mcanon E5515C GB46311322 Dec. 22,2006 | Dec. 22, 2008
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
Agilent Power Amplifier 8449B 3008A01917 NCR NCR
Agilent Power Meter E4416A GB41292344 Feb. 08, 2007 Feb. 08, 2008
Agilent Power Sensor E9327A US40441548 Feb. 08, 2007 Feb. 08, 2008
Agilent Signal Generator E8247C MY43320596 Mar. 01, 2006 | Mar. 01, 2008

Table 5.1 Test Equipment List

©2007 SPORTON International Inc. SAR Testing Lab
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6. Tissue Simulating Liguids

For the measurement of the field distribution inside the SAM phantom with DASY4, the phantom must
be filled with around 25 liters of homogeneous tissue simulating liquid. The liquid height from the ear
reference point (ERP) of the phantom to the liquid top surface is (head SAR)or from the flat phantom
to the liquid top surface (body SAR) is 15.2cm.

The following ingredients for tissue simulating liquid are used:

Water: deionized water (pure H,0), resistivity ~ 16M€2- as basis for the liquid

Sugar: refined sugar in crystals, as available in food shops — to reduce relative permittivity

Salt: pure NaCl — to increase conductivity

Cellulose: Hydroxyethyl-cellulose, medium viscosity (75-125 mPa.s, 2% in water, 20°C),
CAS#54290-to increase viscosity and to keep sugar in solution.

Preservative: Preventol D-7 Bayer AG, D-51368 Leverkusen, CAS#55965-84-9- to prevent the
spread of bacteria and molds.

DGMBE: Deithlenglycol-monobuthyl ether (DGMBE), Fluka Chemie GmbH, CAS#112-34-5 —
to reduce relative permittivity.

YV V VVVY

Table 6.1 gives the recipes for one liter of head and body tissue simulating liquid for frequency band
850MHZ, and 1900 MHz.

Ingredient HSL-850 MSL_850 HSL-1900 MSL-1900
\Water 53298 ¢ 631.68 g 55242 ¢ 716.56 g
Cellulose Og Og Og Og

Salt 183 ¢g 11.72 g 3.06¢g 40¢g
Preventol D-7 |2.4 g 12¢g 0Og 0Og

Sugar 766.0 g 600.0 g Og Og

DGMBE Og Og 44452 ¢ 300.67 g
Total amount |1 liter (1.3 kg) 1 liter (1.3 kg) 1 liter (1.0 kg) 1 liter (1.0 kg)
Dielectric =835 MHz =835 MHz = 1900 MHz f=1900 MHz
Parameters at|s= 41.5+5%, £.=552+5%, |&=40.0£5%, &= 53.3£5 %,
22° o= 0.90+5% S/m| o= 0.97+5% S/m|0= 1-4£5% S/m [o=1.52+5% S/m

Table 6.1 Recipes for Tissue Simulating Liquid

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an Agilent
85070D Dielectric Probe Kit and an Agilent Network Analyzer.
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Table 6.2 shows the measuring results for head and muscle simulating liquid.

Bands Position Fr(ﬁllfzr;cy Permittivity (£)|Conductivity (o) Meas[;J;’fement
824.2 0.889 40.2
Head 836.4 0.900 40.1 Oct. 17,2007
GSMS850 band 848.8 0.913 39.9
(824 ~ 849 MHz) 824.2 0.959 54.8
Body 836.4 0.971 54.7 Oct. 17,2007
848.8 0.985 54.5
1850.2 1.34 39.3
Head 1880.0 1.37 39.2 Oct. 17,2007
PCS band 1909.8 1.40 39.1
(1850 ~ 1910 MHz) 1850.2 1.45 50.9
Body 1880.0 1.48 50.8 Oct. 17,2007
1909.8 1.52 50.8

Table 6.2 Measuring Results for Head and Muscle Simulating Liquid

The measuring data are consistent with&,= 41.5+5% and O= 0.9+5% for head GSM 850 band, &= 55.2
+ 5% and 0= 0.97 £ 5% for body GSM 850 band, &= 40.0 = 5%, o= 1.4 + 5% for head PCS 1900
band, £ =53.3£5%, O=1.52 + 5% for body PCS 1900 band.
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7. Uncertainty Assessment

The component of uncertainly may generally be categorized according to the methods used to evaluate
them. The evaluation of uncertainly by the statistical analysis of a series of observations is termed a
Type A evaluation of uncertainty. The evaluation of uncertainty by means other than the statistical
analysis of a series of observation is termed a Type B evaluation of uncertainty. Each component of
uncertainty, however evaluated, is represented by an estimated standard deviation, termed standard
uncertainty, which is determined by the positive square root of the estimated variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating
data. This includes calculating the standard deviation of the mean of a series of independent
observations; using the method of least squares to fit a curve to the data in order to estimate the
parameter of the curve and their standard deviations; or carrying out an analysis of variance in order to
identify and quantify random effects in certain kinds of measurement.

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the
relevant information available. These may include previous measurement data, experience and
knowledge of the behavior and properties of relevant materials and instruments, manufacture’s
specification, data provided in calibration reports and uncertainties assigned to reference data taken
from handbooks. Broadly speaking, the uncertainty is either obtained from an outdoor source or
obtained from an assumed distribution, such as the normal distribution, rectangular or triangular
distributions indicated in Table 7.1

Uncertainty .
Distributions Normal Rectangular Triangular U-shape
Multiplying factor® 1k ®) 1/V/3 1/~/6 12
(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of variations in the measured
quantity

(b) K is the coverage factor
Table 7.1 Multiplying Factions for Various Distributions

The combined standard uncertainty of the measurement result represents the estimated standard
deviation of the result. It is obtained by combining the individual standard uncertainties of both Type A
and Type B evaluation using the usual “root-sum-squares” (RSS) methods of combining standard
deviations by taking the positive square root of the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result
within which the measured value is confidently believed to lie. It is obtained by multiplying the
combined standard uncertainty by a coverage factor. Typically, the coverage factor ranges from 2 to 3.
Using a coverage factor allows the true value of a measured quantity to be specified with a defined
probability within the specified uncertainty range. For purpose of this document, a coverage factor two
is used, which corresponds to confidence interval of about 95 %. The DASY4 uncertainty Budget is
showed in Table 7.2.
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. - . Standard Vi
. Uncertainty Probability . Ci

Error Description Value + % Ol Divisor (19) L(Jlr;](; \;)erff
Measurement Equipment
Probe Calibration +5.9 % Normal 1 1 +5.9 % 0
Axial Isotropy +4.7 % Rectangular \3 0.7 +1.9% )
Hemispherical Isotropy 9.6 % Rectangular \3 0.7 +3.9 % 0
Boundary Effects +1.0 % Rectangular \3 1 +0.6 % 00
Linearity +4.7 % Rectangular \3 1 £2.7 % o
System Detection Limits +1.0 % Rectangular \3 1 +0.6 % 0
Readout Electronics +0.3 % Normal 1 1 +0.3 % o0
Response Time +0.8 % Rectangular \3 1 +0.5 % 0
Integration Time +2.6 % Rectangular \3 1 +1.5 % o0
RF Ambient Noise +3.0 % Rectangular \3 1 +1.7% o0
RF Ambient Reflections +3.0 % Rectangular \3 1 +1.7% o0
Probe Positioner +0.4 % Rectangular \3 1 +0.2 % 00
Probe Positioning +2.9 % Rectangular \3 1 £1.7 % o0
Max. SAR Eval. +1.0 % Rectangular \3 1 +0.6 % )
Test Sample Related
Device Positioning +2.9 % Normal 1 1 +2.9 145
Device Holder +3.6 % Normal 1 1 +3.6 5
Power Drift +5.0 % Rectangular \3 1 +2.9 o0
Phantom and Setup
Phantom Uncertainty +4.0 % Rectangular \3 1 +2.3 o0
Liquid Conductivity (target) +5.0 % Rectangular \3 0.64 +1.8 o0
Liquid Conductivity (meas.) +2.5% Normal 1 0.64 +1.6 0
Liquid Permittivity (target) +5.0 % Rectangular \3 0.6 +1.7 00
Liquid Permittivity (meas.) +2.5% Normal 1 0.6 +1.5 0
Combined Standard Uncertainty +10.9 387
Coverage Factor for 95 % K=2
Expanded uncertainty +21.9
(Coverage factor = 2) T

Table 7.2 Uncertainty Budget of DASY
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8. SAR Measurement Evaluation

Each DASY system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the DASY software, enable the user to conduct the system
performance check and system validation. System validation kit includes a dipole, tripod holder to fix it
underneath the flat phantom and a corresponding distance holder.

8.1 Purpose of System Performance Check

The system performance check verifies that the system operates within its specifications. System and
operator errors can be detected and corrected. It is recommended that the system performance check be
performed prior to any usage of the system in order to guarantee reproducible results. The system
performance check uses normal SAR measurements in a simplified setup with a well characterized
source. This setup was selected to give a high sensitivity to all parameters that might fail or vary over
time. The system check does not intend to replace the calibration of the components, but indicates
situations where the system uncertainty is exceeded due to drift or failure.

8.2 System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave which comes from a signal generator at frequency 835 MHz
and 1900 MHz. The calibrated dipole must be placed beneath the flat phantom section of the SAM twin
phantom with the correct distance holder. The distance holder should touch the phantom surface with a
light pressure at the reference marking and be oriented parallel to the long side of the phantom. The
equipment setup is shown below:

5
| Cable >2m
1 ("~ 2 AVAYA 3 | |
Attn. 3db
(W)
4
Fig. 8.1 System Evaluation Setup
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1. Signal Generator
2. Amplifier
3. Directional Coupler
4. Power Meter
5. 835 MHz or 1900 MHz Dipole

The output power on dipole port must be calibrated to 20dBm (100mW) before dipole is connected.

|

Fig 8.2 Dipole Setup
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8.3 Validation Results

Comparing to the original SAR value provided by SPEAG, the validation data should be within its
specification of 10 %. Table 8.1 shows the target SAR and measured SAR after normalized to 1W

input power.

Measurement o Measurement
Band SAR Target (W/kg) data (W/kg) Variation Date

GSM850 Band | SAR (1g) 9.24 9.56 3.5%

(835MHz) Oct. 17,2007
for Head SAR (10g) 6.07 6.31 4.0 %
GSM850 Band | SAR (1g) 9.91 9.97 0.6 %

(835MHz) Oct. 17, 2007
for Body SAR (10g) 6.55 6.59 0.6 %
PCS band SAR (1g) 38.4 39.9 3.9%

(1900MHz) Oct. 17, 2007
for Head SAR (10g) 20.5 21.4 4.4%
PCS band SAR (1g) 41.1 40.5 -1.5%

(1900MHz) Oct. 17, 2007
for Body SAR (10g) 21.8 22.1 1.4 %

Table 8.1 Target and Measurement Data Comparison

The table above indicates the system performance check can meet the variation criterion.
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9. Description for DUT Testing Position

This DUT was tested in 10 different positions. They are left cheek in close mode, left tilted in close
mode, right cheek in close mode, right tilted in close mode, left cheek in open mode, left tilted in open
mode, right cheek in open mode, right tilted in open mode, body worn with keypad up and body worn
with keypad down as illustrated below:

1) “ Cheek Position”

1) To position the device with the vertical center line of the body of the device and the horizontal
line crossing the center piece in a plane parallel to the sagittal plane of the phantom. While
maintaining the device in this plane, align the vertical center line with the reference plane
containing the three ear and mouth reference point (M, RE and LE) and align the center of the
ear piece with the line RE-LE.

i1) To move the device towards the phantom with the ear piece aligned with the line LE-RE until
the phone touched the ear. While maintaining the device in the reference plane and
maintaining the phone contact with the ear, move the bottom of the phone until any point on
the front side is in contact with the cheek of the phantom or until contact with the ear is lost
(see Fig. 9.1).

2) “ Tilted Position”
1) To position the device in the “cheek” position described above.
i1) While maintaining the device the reference plane described above and pivoting against the ear,
move it outward away from the mouth by an angle of 15 degrees or until contact with the ear
is lost (see Fig. 9.2).

3) “Body Worn”
1) To position the device parallel to the phantom surface.
1) To adjust the phone parallel to the flat phantom.
ii1) To adjust the distance between the EUT surface and the flat phantom to 1.5 cm.

Remark: Please refer to Appendix E for the test setup photo.
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Fig. 9.1 Phone Position 1, “Cheek” or “Touch” Position. The reference points for the right ear
(RE), left ear (LE) and mouth (M), which define the plane for phone positioning, are indicated.

Fig. 9.2 Phone Position 2, “Tilted Position”. The reference point for the right ear (RE), left ear
(LE) and mouth (M), which define the plane for phone positioning, are indicated.
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10.Measurement Procedures

The measurement procedures are as follows:

Linking DUT with base station emulator CMU200 in middle channel

Setting CM U200 to allow DUT to radiate maximum output power

Measuring output power through RF cable and power meter

Placing the DUT in the positions described in the last section

Setting scan area, grid size and other setting on the DASY4 software

Taking data for the lowest, middle, and highest channel on each testing position

VVYVYYVYVYVY

According to the IEEE P1528 draft standard, the recommended procedure for assessing the peak
spatial-average SAR value consists of the following steps:

Power reference measurement
Area scan

Zoom scan

Power reference measurement

VVYVYY

10.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1528-2003
standard. It can be conducted for 1g and 10g, as well as for user-specific masses. The DASY4 software
includes all numerical procedures necessary to evaluate the spatial peak SAR value.

Base on the Draft: SCC-34, SC-2, WG-2-Computational Dosimetry, IEEE P1528/D1.2 (Recommended
Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Head
from Wireless Communications Devices: Measurement Techniques), a new algorithm has been
implemented. The spatial-peak SAR can be computed over any required mass.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and
10g cubes with the highest averaged SAR values. For that purpose , the center of the measured volume
is aligned to the interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine
(SEMCAD). The system always gives the maximum values for the 1g and 10g cubes. The algorithm to
find the cube with highest averaged SAR is divided into the following stages:
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® cxtraction of the measured data (grid and values) from the Zoom Scan

® calculation of the SAR value at every measurement point based on all stored data (A/D values
and measurement parameters)

® generation of a high-resolution mesh within the measured volume

® interpolation of all measured values form the measurement grid to the high-resolution grid

® cxtrapolation of the entire 3-D field distribution to the phantom surface over the distance
from sensor to surface

® calculation of the averaged SAR within masses of 1g and 10g

10.2 Scan Procedures

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The
measurement grid within an Area Scan is defined by the grid extent, grid step size and grid offset.
Next, in order to determine the EM field distribution in a three-dimensional spatial extension, Zoom
Scan is required. The Zoom Scan measures 5x5x7 points with step size 8, 8§ and 5 mm. The Zoom
Scan is performed around the highest E-field value to determine the averaged SAR-distribution over 1

g.

10.3 SAR Averaged Methods

In DASY4, the interpolation and extrapolation are both based on the modified Quadratic Shepard’s
method. The interpolation scheme combines a least-square fitted function method and a weighted
average method which are the two basic types of computational interpolation and approximation.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the
inner phantom surface. The extrapolation distance is determined by the surface detection distance and
the probe sensor offset. The uncertainty increases with the extrapolation distance. To keep the
uncertainty within 1% for the 1 g and 10 g cubes, the extrapolation distance should not be larger than
5 mm.
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11.SAR Test Results

11.1 Right Cheek
. ...| Measured .
DUT Modulation | Conducted [Power Drift Limit
Configuration hgee | e, | g (4] Type Power (dBm) (dB) %3\2"2‘9 F; (W/kg) eI
128 | 824.2 (Low) GMSK 31.3 - - - -
GSMS850 | 189 836.4 (Mid) GMSK 31.71 0.147 0.264 1.6 Pass
251 | 848.8 (High) GMSK 31.99 - - - -
512 | 1850.2 (Low) GMSK 29.28 -0.132 0.568 1.6 Pass
Close PCS1900 | 661 | 1880.0 (Mid) GMSK 29.49 -0.059 0.566 1.6 Pass
810 |1909.8 (High) GMSK 29.55 -0.012 0.589 1.6 Pass
PCS1900
with 810 |1909.8 (High) GMSK 29.55 -0.001 0.599 1.6 Pass
BT on
128 | 824.2 (Low) GMSK 31.3 0.059 0.265 1.6 Pass
GSM850 | 189 836.4 (Mid) GMSK 31.71 -0.139 0.363 1.6 Pass
251 | 848.8 (High) GMSK 31.99 -0.12 0.412 1.6 Pass
GSMS850
Open with 251 | 848.8 (High) GMSK 31.99 -0.041 0.409 1.6 Pass
BT on
512 | 1850.2 (Low) GMSK 29.28 - - - -
PCS1900| 661 | 1880.0 (Mid) GMSK 29.49 0.132 0.055 1.6 Pass
810 |1909.8 (High) GMSK 29.55 - - - -
11.2 Right Tilted
. ...| Measured .
DUT Modulation | Conducted [Power Drift Limit
Configuration eele | @nem, || (72 (041 Type Power (dBm) (dB) %3\2"2‘9 F; (W/kg) eSS
128 | 824.2 (Low) GMSK 31.3 - - - -
GSMS850 | 189 836.4 (Mid) GMSK 31.71 0.06 0.2 1.6 Pass
Close 251 | 848.8 (High) GMSK 31.99 - - - -
512 | 1850.2 (Low) GMSK 29.28 - - - -
PCS1900 | 661 | 1880.0 (Mid) GMSK 29.49 0.057 0.376 1.6 Pass
810 ]1909.8 (High) GMSK 29.55 - - - -
128 | 824.2 (Low) GMSK 31.3 - - - -
GSM850 | 189 836.4 (Mid) GMSK 31.71 0.071 0.128 1.6 Pass
Open 251 | 848.8 (High) GMSK 31.99 - - - -
512 | 1850.2 (Low) GMSK 29.28 - - - -
PCS1900 | 661 | 1880.0 (Mid) GMSK 29.49 -0.148 0.012 1.6 Pass
810 |1909.8 (High) GMSK 29.55 - - - -
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11.3 Left Cheek

Measured

DUT Modulation | Conducted [Power Drift Limit
Configuration hgee | e, | g (4] Type Power (dBm) (dB) %3\/3/":‘9 F; (W/kg) eI
128 824.2 (Low) GMSK 31.3 - - - -
GSM850 | 189 836.4 (Mid) GMSK 31.71 -0.061 0.216 1.6 Pass
Close 251 848.8 (High) GMSK 31.99 - - - -
512 | 1850.2 (Low) GMSK 29.28 - - - -
PCS1900| 661 1880.0 (Mid) GMSK 29.49 -0.026 0.466 1.6 Pass
810 [1909.8 (High) GMSK 29.55 - - - -
128 | 824.2 (Low) GMSK 31.3 - - - -
GSMS850 | 189 836.4 (Mid) GMSK 31.71 0.166 0.327 1.6 Pass
Open 251 848.8 (High) GMSK 31.99 - - - -
512 | 1850.2 (Low) GMSK 29.28 - - - -
PCS1900| 661 1880.0 (Mid) GMSK 29.49 0.116 0.034 1.6 Pass
810 [1909.8 (High)] GMSK 29.55 - - - -
11.4 Left Tilted
. ...| Measured —
DUT Modulation | Conducted [Power Drift Limit
Configuration| M0de | Chan. | Freq (MHz) | "r ™ | power (dBm)|  (dB) %3\/?'?‘5 (Wikg) | Results
128 824.2 (Low) GMSK 31.3 - - - -
GSMS850 | 189 836.4 (Mid) GMSK 31.71 -0.124 0.173 1.6 Pass
Close 251 | 848.8 (High) GMSK 31.99 - - - -
512 | 1850.2 (Low) GMSK 29.28 - - - -
PCS1900| 661 1880.0 (Mid) GMSK 29.49 0.206 0.299 1.6 Pass
810 |1909.8 (High) GMSK 29.55 - - - -
128 824.2 (Low) GMSK 31.3 - - - -
GSM850 | 189 836.4 (Mid) GMSK 31.71 -0.021 0.135 1.6 Pass
Open 251 | 848.8 (High) GMSK 31.99 - - - -
512 | 1850.2 (Low) GMSK 29.28 - - - -
PCS1900| 661 1880.0 (Mid) GMSK 29.49 -0.726 0.00831 1.6 Pass
810 |1909.8 (High) GMSK 29.55 - - - -
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11.5 Keypad Up with 1.5cm Gap

Modulation | Conducted Power | Power Drift | Measured 1g Limit
Mode Chan. | Freq (MHz) Type (dBm) (dB) SAR (Wikg) | (Wikg) Results
GsMgso | 128 | 8242 (Low) | GMSK 31 - - - -
(GPRS12) 189 836.4 (Mid) GMSK 31.25 -0.127 0.297 1.6 Pass
251 848.8 (High) GMSK 31.56 - - - -
PCS 512 | 1850.2 (Low) GMSK 29.1 - - - -
(GPRS12) 661 1880.0 (Mid) GMSK 29.3 0.028 0.184 1.6 Pass
810 [1909.8 (High)] GMSK 29.33 - - - -
11.6 Keypad Down with 1.5cm Gap
Modulation | Conducted Power | Power Drift | Measured 1g Limit
Mode Chan. | Freq (MHz) Type (dBm) (dB) SAR (Wikg) | (Wikg) Results
GSMS50 128 824.2 (Low) GMSK 31 -0.122 0.831 1.6 Pass
(GPRS12) 189 836.4 (Mid) GMSK 31.25 -0.126 0.881 1.6 Pass
251 848.8 (High) GMSK 31.56 -0.032 0.993 1.6 Pass
GSMS50
(Gl‘)NRiSlu) 251 848.8 (High) GMSK 31.56 -0.126 0.948 1.6 Pass
BT on
PCS 512 | 1850.2 (Low) GMSK 29.1 -0.009 0.497 1.6 Pass
(GPRS12) 661 1880.0 (Mid) GMSK 29.3 -0.159 0.585 1.6 Pass
810 |1909.8 (High)| GMSK 29.33 -0.151 0.696 1.6 Pass
PCS
(GI:VI?SIIE) 810 |1909.8 (High)| GMSK 29.33 0.005 0.688 1.6 Pass
BT on

Test Engineer

Eric Huang John Wang. and A-Rod
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Appendix A - System Performance Check Data

Tewt Labovatory: Sporton Internanonal Ine. SAR Testmg Lab Doate: H007/10/17

System Check Head 835MHz
DUT: Dipole 835 Mz

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

Medinm: HSL_850 Medinm parameters used: £= 835 MHz. ¢ = 0,899 mho/m: & = 40.1. p = 1000 ke/m?
Ambient Temperature * 23.0 'C; Liguid Temperture * 2.6 ¢

DASYY Configuration;

- Probe: ET3DVG - SN1787. ConvF(6.58, 6,58, 6,58); Calibrated: 2007/8/28

= Sensor-Surface: dmm (Mechamical And Optical Surface Detection)Sensor-Surface: dmum (Mechamical Surface
Dietection)

- Electronics: DAEZ 50577, Calibrated: 2006/11/21

- Phantom: SAM-A: Type: QD 000 P40 C; Senial: TP-1303

- Measurement SW: DASYS, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.5 Build 176

Pin=100mW/Area Scan (61x61x1): Measurement grid: dx=15mm. dv=15mm
Maxinnmm value of SAR (mterpolated) = 1,05 mW/g

Pin=100mW/Zoom Scan (Tx7x7VCube 0: Measwement grid: de=Snun. dy=5mnw. dz=5nun
Reference Value = 35.7 Vi Power Dnfi = -0.047 dB

Peak SAR (extrapolated) = 1.42 Wike

SAR(1 g) = 0956 mWig: SAR({10 g) = 0,631 mW/g

Maximmmm value of SAR (measured) = 1.03 mW/z

2.02

-4,04

0dB = 1.03mW/g
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Tew1 Labovatory. Sporton Internanonal Ine, SAR Teitmg Lab Doare: 200710417

System Check Head 19000MHz
DUT: Dipale 1900 MHz

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

Meditm: HSL_1900 Medinm parameters used: £= 1900 MHz: ¢ = 1.39 mho/m: &= 39.1; p = 1000 kg'/m”
Ambient Temperature * 23,0 C; Ligud Tempermitune + 20.5 1

DASYY Configumation:

- Probe: ETADVE - SN1787; ConvF(5,16, 5,16, 5,16); Calibrated: 2007/8/28

- Sensor-Surface: dnun (Mechanical And Optical Suwrface Detection)Sensor-Surface: dmm (Mechamcal Surface
Detection)

= Electromics: DAE3 Sn577: Calibrated: 2006/11/21

= Phantom: SAM-B: Type: QD 000 P40 C: Serial; TP-1383

- Measurement SW: DASY 4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Buld 176

Pin=100mW/Area Scan (91x91x1): Measuwrement grid: dx=10mm. dy=10num
Masinmum value of SAR (mterpolated) = 460 mW/g

Pin=100mW/Zoom Scan (Tx7x7yCube 0: Measivement god: de=Snom, dy=Smn, de=Snun
Reference Value = 60.5 Vim: Power Drift = 0.019 dB

Peak SAR (extmpolated) = 6.75 Wikg

SAR() g) = 3,99 mWig: SAR(10 g) = .14 mWrig

Maxinmim valee of SAE (measured) = 4.53 mW/z

-3.36

-6.72

-1

13.4

-16.8

0dB=4.5:mWig

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 20710717
System Check Body $35MHz
DUT: Dipole 835 Miiz

Communication System: CW: Frequency: 835 MHz:Duty Cyele: 101
Medium: MSL_§50 Medium parameters used: £= 35 MHz: ¢ = 0.97 niho/m: g = 54.7; p = 1000 kg/m?
Ambient Temperature * 226 'C; Liguid Temperuture * 266 T

DASYY Configuration;

- Probe: ET3DVE - SN1T8T: ConvF(6. L 6.1, 6.1 Calibrared: 2007/8/28

- %ﬂr%mfmc: Auun (Mechanical And Optical Surface Detection)Sensor-Surface: dnun (Mechameal Surface
Detection

= Electronics: DAEZ Sn577T: Calibrated: 2006/11/21

= Phantome SAM-B; Type: QD 000 P40 C; Serial: TP-1383

- Measurament SW: DASY 4, V4.7 Build 53: Postprocessing SW: SEMCAD. V1.8 Build 176

Pin=100mW/Avea Scan (41x41x1): Measurement grid: dx=20mum. dy=20mm

Maxumum value of SAR (interpolated) = 0.978 mW/g

Pin=100mW/Zoom Scan (Tx7x7)/Cube 0: Measurement grid: des S, dy=Smn, de=5imm
Reference Value = 314 Vi Power Drift =-0.023 dB

Peak SAR (extmpolated) = 1.42 Wikg

SAR(1 g) = 0.997 mWig; SAR(10 g) - 0.659 mWig

Maximum value of SAR (measured) = 1.08 mW/g

-2.02
-4.04
-6l

-B.08

A

0dB=1.06mWig

©2007 SPORTON International Inc. SAR Testing Lab
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w=ronise. FCC SAR Test Report Test Report No i FA751505-02-1-2-01

Tewt Labovatory. Sporton Internanonal Ine, SAR Testmg Lab Doane; 0710017

System Check Body 1900MHz
DUT: Dipale 1900 MHz

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

Medim: MSL_1900 Medium parameters used: £= 1900 MHz: ¢ = 1.51 mho/m: € = 50.8; p = 1000 kg/m”
Ambient Temperature * 229 'C; Ligud Tempermtune + 20,7 ¢

DASYY Configumation:

- Probe: ETADVE - SN1787; ConvF(4,68, 4,68, 4.68); Calibrated: 2007/8/28

= Semsor-Suwrface: dnun (Mechanical And Optical Swiface Detection)Sensor-Surface; dnun (Mechmmeal Surface
Detection)

= Electronics: DAE3 Sn577; Calibrated: 2006/11/21

= Phantom: SAM-A: Tyvpe: QD 000 P40 C: Serial: TP=1303

- Measurement SW: DASY 4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Buld 176

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mum. dy=10mum
Masinmum value of SAR (mterpolated) = 474 mW/g

Pin=100mW/Zoom Scan (Tx7x7yCube 0: Measirement god: de=Snomn, dy=Smn, de=Snun
Reference Value = 59.0 Vim: Power Drift =-0.011 4B

Peak SAR (extmpolated) = 6.65 Wikg

SAR(N g) = 4.05 mW/g: SAR(10 g) = .21 mWrig

Maxinmim valee of SAE (measured) = 4.60 mW/z

-3.16

-6.32

-5.48

12.6

-15.8

0dB = 4.60mWig

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Appendix B - SAR Measurement Data

Tew Laboratary. Sporton Internanonal Ine. AR Testmg Lab Date: HOT/10:17
Right Cheek GSNMNES0 Ch189 Close Mode
DUT: 751505-02

Communication System: GEMES0; Frequency: §36.4 MHz:Duty Cyéle: 183
Medinm: HSL_§50 Medium parameters used: £= 836.4 MHz: ¢ = 0.9 mho/m: & = 40.1: p = 1000 ke/m*
Ambient Temperature * 23.0 'C; Liguid Temperuture * 286 T

DASYY Configuration;

- Probe; ET3DV6 - SN1787; ConvF(6.58, 6,58, 6.58); Calibrated: 2007/8/28

- Sensor-Siurface: dnm (Mechamcal Surface Detection)

= Electronics: DAE3 $u577; Calibrated: 2006/11/21

- Phamom: SAM-B: Type: QD 000 P40 C; Serial; TP-1383

= Messurenpent 5W: DASYH, V4.7 Buld 55: Postprocessing 5W: SEMCAD. V1.8 Build 178

Chl8%Area Scan (S1x81x1): Measurement grid: dx=15mm, dy=1 Smm

Maximnn value of SAR (mterpolated) = 0.276 mWig

Chl189/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mn. dy=Smum. dz=5mm
Reference Value = 10.1 Viur Power Dnfi = 0.147 dB

Peak SAR (extrapolated) = 0,423 Wike

SAR(1 g) = 0.264 mWig: SAR(10 g) = 0.168 mW/g

Maximum valve of SAR (measured) = 0.285 mW/g

-2.74

-5.48

“1.n

-13.7

0 dB = 0.285mW/g

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Right Tilted GSM350 Ch189 Close Mode
DUT: 75150502

Communication System: GSMES0; Frequency: 836.4 MHz:Duty Cyele: 183

Medimn: HSL_850 Mediun parameters used: £= 8364 MHz, 6 = 0.9 mho/m: ¢ = 40.1: p = 1000 ke/m?
Ambient Temperature © 23.0 C; Liguid Temperture * 266 T

DASYY Configuration;

- Probe: ET3DVE - SN1787; ConvF(6.58, 6,58, 6.58) Calibrared: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrared: 2006/11/21

- Phantom: SAM-B: Type: QI 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Chi89/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm

Maxirmum value of SAR (mterpolated) = 0,208 mWig

Ch13%Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dy=8mm, dz=5mm
Reference Value = 9.79 Vim: Power Drifi = 0.060 dB

Peak SAR (extmpolated) = 0.327 Wikg

SAR(1 g) = 0.200 mW/g; SAR(10 g) - 0.129 mWig

Maximum valee of SAR (measured) = 0.216 mW/g

-2.64
-6.28
-1.92

106

-13.2

0 dB=0.216mW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Lelt Cheek GSMSES0 Chl159 Close Mode
DUT: 75150502

Communication System: GSMES0; Frequency: 836.4 MHz:Duty Cyele: 183

Medimn: HSL_850 Mediun parameters used: £= 8364 MHz, 6 = 0.9 mho/m: ¢ = 40.1: p = 1000 ke/m?
Ambient Temperature * 229 'C; Liguid Temperture * 266 T

DASYY Configuration;

- Probe; ET3DVE - SN1787; ConvF(6.58, 6,58, 6.58); Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrared: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Chi89/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm

Maximun valee of SAR (nterpolated) = 0.235 mWig

Ch139/Zoom Scan (5x5x7)/Cuobe 02 Measorement grid: dy=8nun, dy=8nun, de=5imm
Reference Value = 10.9 Vine Power Drift = -0.061 dB

Peak SAR (extapolated) = 0.347 Wike

SAR(] g) = 0.216 mWig: SAR(10 g) = 0.138 mWig

Maximum valee of SAR (measured) =0.231 mW/g

-2.68
-6.36
-804

.7

-13.4

0dB=0.231mWig

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Left Tilted GSMS50 Ch189 Close Mode
DUT: 75150502

Communication System: GEMES0; Frequency: 836.4 MHz:Duty Cyele: 1183

Medimn: HSL_850 Mediun parameters used : £= 836.4 MHz: 6 = 0.9 mho/m; & = 40.1: p = 1000 kg/m?
Ambient Temperature © 23.0 C; Liguid Temperuture * 266 T

DASYY Configuration;

- Probe: ET3DVG - SN1787; ConvF(6.58, 6.58, 6.58); Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QI 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Chi89/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm

Maxirmum value of SAR (mterpolated) = 0,189 mWig

Ch13%/Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mmn, dy=8mm, de=5mm
Reference Value = 10.3 Vine Power Drift =-0.124 dB

Peak SAR (extapolated) = 0.271 Wikg

SAR(1 g) = 0,173 nWig: SAR(10 g) = 0.109 mWig

Maximum valee of SAR (measured) = 0,187 mW/g

-2.60
-6.20
-1.80

-10.4

-13.0

0dB=0.18TmW/g
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Right Cheek GSMS850 Chi251 Open Mode
DUT: 75150502

Communication System: GSMES0; Frequency: 848.8 MHz:Duty Cyele: 183
Medimn: HSL_850 Mediun parameters used: £= 849 MHz. ¢ = 0.913 mho/m; ¢ = 39.9 p = 1000 kg/m?
Ambient Temperature * 229 'C; Liguid Temperture * 266 T

DASYY Configuration;

- Probe: ET3DVE - SN1787; ConvF(6.58, 6.58, 6.58) Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Ch251/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm

Maximun value of SAR (interpolated) = 0,464 mWig

Ch251/Zoom Scan (5x5x7)Cube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Reference Value = £.55 Vi Power Dt = -0.120 dB

Peak SAR (exmapolated) = 0.554 Wike

SAR(1 g) - 0.412 mWig: SAR(10 g) - 0288 mWig

Maximum valie of SAR (measured) = 0,434 mWig

-2.00
-4.16
-6.24

-8.32

-10.4 =
0dB = 0.434mWig
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Right Tilted GSM350 Ch189 Open Mode
DUT: 75150502

Communication System: GEMES0; Frequency: 836.4 MHz:Duty Cyele: 1183

Medimn: HSL_850 Mediun parameters used : £= 836.4 MHz: 6 = 0.9 mho/m; & = 40.1: p = 1000 kg/m?
Ambient Temperature * 23,1 'C; Liguid Temperture * 266 T

DASYY Configuration;

- Probe: ET3DVG - SN1787; ConvF(6.58, 6.58, 6.58); Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QI 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Chi89/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm

Maxirmum value of SAR (mterpolated) = 0,137 mWig

Ch13%Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dy=8mm, dz=5mm
Reference Value = 8.59 Vim: Power Drifi =0.071 dB

Peak SAR (extmpolated) = 0164 Wikg

SAR(1 g) = 0,128 mWig: SAR(10 g) = 0.095 mWig

Maximum valee of SAR (measured) = 0.136 mW/g

-1.89
-3.79
5.6

-1.58

-9.47

0 dB = 0.136mW/g
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Teuwt Laboratory. Sporton Intemational Ine, SAR Testmg Lab Dare; 2067/10017
Left Cheek GSMS50 Ch189 Open Mode

DUT: 75150502

Communication System: GEMES0; Frequency: 836.4 MHz:Duty Cyele: 1183

Medimn: HSL_850 Mediun parameters used : £= 836.4 MHz: 6 = 0.9 mho/m; & = 40.1: p = 1000 kg/m?
Ambient Temperature * 23,1 'C; Liguid Temperture * 266 T

DASYY Configuration;

- Probe; ET3DVE - SN1787; ConvF(6.58, 6,58, 6.58); Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Chi89/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm

Maximim value of SAR (mterpolated) = 0.341 mWig

Ch139/Zoom Scan (5x5x7)/ Cuobe 02 Measurement grid: dy=8nun, dy=8nun, de=5imm
Reference Value = 7.32 Vin: Power Drift = 0.166 dB

Peak SAR (exmapolated) = 0,443 Wike

SAR(] g) = 0.327 inWig: SAR(10 g) = 0.232 mWig

Maximum value of SAR (measured) = 0,348 mW/g

-2.04

-4.08

-B.I6

A2

0 dB = 0.348mW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017

Left Tilted GSMS50 Ch189 Open Mode

DUT: 75150502

Communication System: GSMES0; Frequency: 836.4 MHz:Duty Cyele: 183

Medimn: HSL_850 Mediun parameters used: £= 8364 MHz, 6 = 0.9 mho/m: ¢ =40.1: p= 1000 kg/m?
Ambient Temperature * 229 'C; Liguid Temperture * 266 T

DASYY Configuration;

- Probe: ET3DVE - SN1787; ConvF(6.58, 6,58, 6.58) Calibrared: 2007/8/28

= Sensor-Surface: dum (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrared: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383
= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Chi89/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm

Maximumn valee of SAR (nterpolated) = 0,140 mWig

Ch139/Zoom Scan (5x5x7)Cuobe 02 Measorement grid: dy=2nun, dy=8nun, de=5imm
Reference Value = 9.74 Vim: Power Drifi =-0.021 dB

Peak SAR (extapolated) = 0,177 Wikg

SAR(] g) = 0.135 mWig: SAR(10 g) = 0.09%9 mWig

Maximun value of SAR (measured) = 0.141 mW/z

Ch18%/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dy=8mm, dy=5mum, dz=5mm

Reference Value = 5.74 Vin Power Dnft = -0.021 dB

Peak SAR (extrapolated) = 0.16] Wikg
SAR(1 g) = 0,104 mW/g: SAR(10 g) = 0,064 mW/g

Maxirmmn value of SAR (measured) = 0,129 mW/g

dbl
0000

=370
-7.40
114

-l4.8

-18.5

0dB =0.129mW/g

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Right Cheek GSMS30 Ch251 Open Mode BT On
DUT: 75150502

Communication System: GSMES0; Frequency: 848.8 MHz:Duty Cyele: 183
Medimn: HSL_850 Mediun parameters used: £= 849 MHz. ¢ = 0.913 mho/m; ¢ = 39.9 p = 1000 kg/m?
Ambient Temperature * 229 'C; Liguid Temperture * 266 T

DASYY Configuration;

- Probe; ET3DVE - SN1787; ConvF(6.58, 6,58, 6.58); Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Ch251/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm

Maximum value of SAR (mntepolated) = 0447 mWig

Ch251/Zoom Scan (5x5x7)Cube 0; Measurement grid: dx=Smuny, dy=8mm, dz=3mm
Reference Value = £ 38 Vi Power Dnfi = -0.041 dB

Peak SAR (extrapolated) = 0.546 Wike

SAR(1 g) - 0.409 mW/g: SAR(10 g) - 0287 mWig

Maximum value of SAR (measured) = 0434 mWiz

-2.06
-4.12
-6.18

-B.24

-10.3

0dB = 0.434mWig

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Right Cheek PCS Ch310 Close Mode
DUT: 75150502

Communication System: PCS; Frequency: 1909.8 MHzDuty Cycle: 1:8.3
Medimn: HSL_1900 Medium parameters used: £= 1910 MHz: 6 = 1.4 mho/m; ¢ = 39.1: p = 1000 kg/m?
Ambient Temperature © 229 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Ch810/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm
Maximun value of SAR (interpolated) = 0,610 mWiz

Ch810/Zoom Scan (Sx5x7)Cube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Referemee Value = 208 Vin Power Dinft = -0.012 dB

Peak SAR (exmapolated) = 1.08 Wike

SAR() g) = 0589 mWig: SAR(10 g) = 0308 mWig

Masximum value of SAR (measured) = 0,653 mWiz

Ch810/Zoom Scan (3x5x7)/Cube 1: Measurement grid: dyx=8mm. dy=8mum. dz=5mum
Reference Value = 208 Vin: Power Drift = -0.012 dB

Peak SAR (extrapelated) = 0.544 Wikg

SAR(1 g) =~ 0.412 mWig: SAR(10 g) = 0.266 mWig

Maximom value of SAR (measurad) = 0,442 mWig

-3.38
“B6.76
1
135

0dB=0442mW/g

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Right Tilted PCS Cho6l Close Mode
DUT: 75150502

Communication System: PCS; Frequency: 1880 MHzDuty Cycle: 1:8.3
Medimn: HSL_1900 Medinm parameters used: £= 1880 MHz: 6= 1.37 mho/m: ¢ = 39.2:p = 1000 ke/m?
Ambtent Temperature © 229 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Cho61/Arvea Scan (51x81x1): Measurement grid: dw=15mm. dy=15mm

Maximum value of SAR (ntepolated) = 0.381 mWig

Ch661/Zoom Scan (Sx5x7)Cube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Referenee Value = 1 7.8 Vi Power Dnft = 0,057 B

Peak SAR (exmapolated) = 0.71% Wike

SAR(1 g) = 0.376 mWig; SAR(10 g) ~ 0.186 mWig

Maximm value of SAR (measured) = 0427 mWiz

-1.94
-7.68
-11.8

-149.7

0dB = 0.427TmW/g

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Left Cheek PCS Cho61 Close Mode
DUT: 75150502

Comupnmication System: PCS; Frequency: 1880 MHz:Duty Cycle: 1:8.3
Medimn: HSL_1900 Medium parameters used: £= 1880 MHz: 6 = 1.37 mho/m: ¢ = 39.2: p = 1000 ka/m?
Ambtent Temperature * 23,0 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Cho61/Arvea Scan (51x81x1): Measurement grid: dw=15mm. dy=15mm

Maximun value of SAR (interpolated) = 0.505 mWig

Ch661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=Smm. dy=8mm. dz=Smm
Reference Value = 19.4 Vi Power Dnft = -0.026 dB

Peak SAR (extrapolated) = 0,875 Wikg

SAR(1 g) = 0.466 mWig; SAR(10 g) ~ 0.237 mWig

Maximuon value of SAR (measured) = 0,523 mWig

-4.00
-B.00
-12.0

“16.0

=20.0 _
0.dB = 0.523mW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Left Tilted PCS Cho6l Close Mode
DUT: 75150502

Communication System: PCS; Frequency: 1880 MHzDuty Cycle: 1:8.3
Medimn: HSL_1900 Medinm parameters used: £= 1880 MHz: 6= 1.37 mho/m: ¢ = 39.2:p = 1000 ke/m?
Ambient Temperature * 2030 'C; Liquid Tempemture @ 215 C

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Cho61/Arvea Scan (51x81x1): Measurement grid: dw=15mm. dy=15mm

Maximuum value of SAR (interpolated) = 0.302 mW/g

Ch661/Zoom Scan (Sx5x7)VCube 0; Measurement grid: dx=fmmny, dy=8mm, dz=3mm
Reference Value = 15.9 Vi Power Dnfi = 0.206 dB

Peak SAR (exmapolated) = 0.547 Wike

SAR(1 g) = 0.299 mWig; SAR(10 g) ~ 0.150 mWig

Maximam value of SAR (measured) = 0.344 mWiz

422
-8.44
A12.7

-16.9

-21.1

0 dB = 0, 344mW/g

©2007 SPORTON International Inc. SAR Testing Lab
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Right Cheek PCS Chéol Open Mode
DUT: 75150502

Comupnmication System: PCS; Frequency: 1880 MHz:Duty Cycle: 1:8.3
Medimn: HSL_1900 Medium parameters used: £= 1880 MHz: 6 = 1.37 mho/m: ¢ = 39.2: p = 1000 ka/m?
Ambtent Temperature © 229 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Cho61/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm
Maximuum value of SAR (interpolated) = 0.049 mWig

Ch661/Zoom Scan (Sx5x7)Cube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Referemee Value = 2.26 Vine Power Dnft = 0,132 B

Peak SAR {extrapolated) = 0.083 Wike

SAR(1 g) = 0.055 mW/g; SAR(10 g) ~ 0.034 mWig
Maxinmum value of SAR (measured) = 0.06]1 mW/e

-3.42
-6.84
-10.3

-13.7

A7

0dB =006l mWg
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Right Tilted PCS Cho6l Open Mode
DUT: 75150502

Communication System: PCS; Frequency: 1880 MHz:Duty Cyele: 1:8.3
Medimn: HSL_1900 Medinm parameters used: £= 1880 MHz: 6= 1.37 mho/m: ¢ = 39.2:p = 1000 kg/m?
Ambient Temperature © 23.0 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Cho61/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm
Maximun value of SAR (ntepolated) = 0.014 mWig

Ch661/Zoom Scan (Sx5x7)Cube 1; Measurement grid: dx=Smuny, dy=8mm, dz=3mm
Referemee Value = 2 96 Vi Power Dnft = -0, 148 JdB

Peak SAR (exmapolated) = 0.018 Wike

SAR(Y g) = 0.012 mW/g: SAR(L0 g) ~ 0.00763 mWig

Maximum value of SAR (measured) = 0,013 mWiz

Ché61l/Zoom Scan (3x5x7)/Cube 0: Measurement grid: dyx=8mm. dy=8mum. dz=5mum
Reference Valve = 2.96 Vim: Power Drift = -0, 148 dB

Peak SAR (extrapolated) = 0,024 Wik

SAR(1 g) = 0.012 mWig; SAR(10 g) - 0.0068 mWg

dH
0.000

-6.00
-13.8
<206
2715

-34.4

0dB = 0.013mW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Left Cheek PCS Cho61 Open Mode
DUT: 75150502

Comupnmication System: PCS; Frequency: 1880 MHz:Duty Cycle: 1:8.3
Medimn: HSL_1900 Medinm parameters used: £= 1880 MHz: 6= 1.37 mho/m: ¢ = 39.2:p = 1000 kg/m?
Ambtent Temperature © 229 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Cho61/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm

Maximuum value of SAR (interpolated) = 0.041 mWig

Ch661/Zoom Scan (Sx5x7)Cube 0; Measurement grid: dx=fmmny, dy=8mm, dz=3mm
Reference Value = 1,98 Ving Power Dnfi = 0,116 dB

Peak SAR (exmapolated) = 0.047 Wike

SAR(1 g) = 0.034 mWig; SAR(10 g) ~ 0.022 mWig

Maximm value of SAR (measured) = 0,037 mWiz

-3.06
-1.52
1.3

-18.8

0dB = 0.03TmW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Left Tilted PCS Ch661_Open Mode
DUT: 75150502

Comupnmication System: PCS; Frequency: 1880 MHz:Duty Cycle: 1:8.3
Medimn: HSL_1900 Medinm parameters used: £= 1880 MHz: 6= 1.37 mho/m: ¢ = 39.2:p = 1000 kg/m?
Ambient Temperature © 23.0 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Cho61/Area Scan (51x101x1): Measurement grid: dv=15mm. dy=15mm
Maxivmum value of SAR (interpolated) = 0.009 mW/z

Ch661/Zoom Scan (Sx5x7)VCube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Referenee Value = 2 38 Vi Power Dnft = -0.726 dB

Peak SAR (extrapolated) = 0.012 Wike

SAR(Y g) = 000831 Wi SAR(IO g) = 000533 mWig

Maximion value of SAR (measured) = 0,009 mWig

Ché61/Zoom Scan (3x5x7)/'Cube 1: Measurement grid: dyx=8mm. dy=8mum. dz=5mum
Reference Value = 2,38 Vim: Power Drifi = -0.126 dB

Peak SAR (extrapolated) = 0.010 Wik

SAR(1 g) = 0.00609 mW/g; SAR(10 g) = 0.00371 mW/g

Maximm value of SAR (measurad) = 0.006 mW/g

-10.0
-20.0
-30.0
-40.0

-50.0

0 dB = 0.006mW/z
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Right Cheek PCS Ch810 Close Mode BT On
DUT: 75150502

Communication System: PCS; Frequency: 1909.8 MHzDuty Cycle: 1:8.3
Medimn: HSL_1900 Medium parameters used: £= 1910 MHz: 6 = 1.4 mho/m; ¢ = 39.1: p = 1000 kg/m?
Ambient Temperature © 229 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(5.16, 5.16. 5.16): Calibrated: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Ch810/Area Scan (51x81x1): Measurement grid: dw=15mm. dy=15mm
Maximuum value of SAR (interpolated) = 0.613 mW/g

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=fmm, dy=8mm, dz=3mm
Reference Value = 20.8 Vi Power Dnfi = 0,001 dB

Peak SAR (exmapolated) = 1.12 Wike

SAR(1 g) = 0.599 mW/g: SAR(10 g) = 0.312 mWig

Masimmam value of SAR (measured) = 0,643 mWiz

Ch810/Zoom Scan (3x5x7)/Cube 1: Measuremenr grid: dyx=8mm. dy=8mum. dz=5mm
Reference Value = 20.9 Vinu Power Drift = -0.001 dB

Peak SAR (extrapolated) = 0.541 Wiks

SAR(] g) = 0.413 mWig: SAR(10 g) = 0.267 mWig

Maximm value of SAR (measurad) = 0,443 mWig

-3.40
“6.860
102

-13.6

-17.0

dB = 0.445mW/z
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Body GSMS50 Ch189 Keypad Up with 1.5cm Gap GPRS12
DUT: 75150502

Communication System: GSMES0; Frequency: 836.4 MHz:Duty Cyele: 1.2

ARy H « fe o e 4 3
Medinm: MSL_850 Medium pmanme used : f EEE.#I!%H:. ¢ = 0971 mbo/n £ = 547 p = 1000 kg/m
Ambient Temperature * 226 'C; Liguid Temperuture * 266 T

DASYY Configuration;

- Probe: ET3DVE - SN1787; ConvFi6. 1, 6.1, 6.1); Calibeared: 2007/8/28

- Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Chi89/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm
Maximun valee of SAR (nterpolated) = 0.360 mWig

Ch189/Zoom Scan (5x5x7)/Cube 02 Measurement grid: dy=8nimn, dy=8nun, de=Smum
Reference Value = 1.1 Vim: Power Drift =-0.127 dB

Peak SAR (extapolated) = 0,400 Wike

SAR() g) = 0,297 mWig: SAR(10 g) = 0,212 mWig

Maximum valee of SAR (measured) = 0.312 mW/g

§
|

b

2.2 - —_

-4.24 !

-6.36

-B.48

16
0dB=0.312mW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Body GSMS50 Ch251 Keypad Down with 1.5cm Gap GPRS12
DUT: 75150502

Comupnmication System: GSMESD, Frequency: 848.8 MHz:Duty Cyele: 1.2
Medinn: MSL_850 Medium parameters used: £= 849 MHz, ¢ = 0,985 mho/m: & = 54.5, p = 1000 kg/m?
Ambient Temperature * 226 'C; Liguid Temperuture * 266 °C

DASYY Configuration;

- Probe: ET3DVE - SN1787; ConvFi6. 1, 6.1, 6.1); Calibeared: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Ch251/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm
Maximun value of SAR (interpolated) = 0.959 mWig

Ch251/Zoom Scan (5x5x7)VCube 0; Measurement grid: dx=Smuny, dy=8mm, dz=3mm
Referemee Value = 22 4 Vim Power Dnft = -0.032 dB

Peak SAR (exmwapolated) = 1.43 Wke

SAR(L g) = 0,993 mWig: SAR(10 g) = 0.647 mWig

Maximion value of SAR (measured) = 1.08 mWig

-2.64

-5.28 > i

-1.92

-13.2
0dB = 1.08mW/g
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Body GSMS50 Ch251 Keypad Down with 1.5cm Gap GPRS12 BT On
DUT: 75150502

Comupnmication System: GSMESD, Frequency: 848.8 MHz:Duty Cyele: 1.2
Medinn: MSL_850 Medium parameters used: £= 849 MHz, ¢ = 0,985 mho/m: & = 54.5, p = 1000 kg/m?
Ambtent Temperature © 227 'C; Liguid Temperuture * 266 T

DASYY Configuration;

- Probe: ET3DVE - SN1787; ConvFi6. 1, 6.1, 6.1); Calibeared: 2007/8/28

- Sensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Ch251/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm

Maximuun value of SAR (interpolated) = 103 mWig

Ch251/Zoom Scan (5x5x7)Cube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Referenee Value = 22 5 Vim Power Dnft = -0.126 dB

Peak SAR (exmapolated) = 1.40 Wike

SAR(1 g) = 0.948 mWig; SAR(10 g) = 0.610 mWig

Maximmim value of SAR (measured) = 1.02 mW/g

-2.H6
502

-8.58

1.4

-14.3

0dB = 1.02mW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory. Sporton International Ine, SAR Testmg Lab Dane; H007/10017
Body PCS Ch661 Kevpad Up with 1.5cm Gap GPRS12
DUT: 75150502

Communication System: PCS; Frequency: 1880 MHz:Duty Cyele: 1:2
Medimm: MSL_1900 Medinm parameters used: £= 1850 MHz: ¢ = 1.48 mho/m: ¢ = 50.8:p = 1000 ke/m®
Ambient Temperature © 229 'C; Liquid Tempertare ¢ 21,7 T

DASYY Configuration:

- Probe; ET3DVE - SN1787; ConvF(4.68, 4,68, 4.68); Calibrated: 2007/8/28

- Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-A: Type: QD 000 P40 C; Serial: TP-1303

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Cho61/Arvea Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm
Maximum value of SAR (ntepolated) = 0.199 mWig

Ch661/Zoom Scan (Sx5x7)Cube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Reference Value = 10.7 Vine Power Dnfi = 0,028 dB

Peak SAR (exmapolated) = 0.276 Wike

SAR(Y g) = 0184 mWig: SAR(10 g) =~ 0,117 mWig

Maximm value of SAR (measured) = 0,198 mWiz

Ch661/Zoom Scan (3x5x7)/'Cube 1: Measurement grid: dyx=8mm. dy=8mum. dz=5mum
Reference Value = 10.7 Vin: Power Drift = 0.025 dB

Peak SAR (extrapolated) = 0.220 Wik

SAR(1 g) = 0.137 mWig: SAR(10 g) ~ 0.080 mWig

Maxinmum value of SAR (measured) = 0,148 mWig

dB
0.000
-1.56
112
107

-14.2

-17.8

0dB = 0,145mW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 10710017
Body PCS Ch810 Kevpad Down with 1.5cm Gap GPRS12
DUT: 75150502

Communication System: PCS; Frequency: 1909.8 MHz:Duty Cyele: 1:2
Medimm: MSL_1900 Medium parameters used: £= 1910 MHz, 6 = 1.52 mho/m; €= 50.8; p = 1000 ke/m?
Ambient Temperature © 229 'C; Liguid Temperuture * 20,7 °C

DASYY Configuration:

- Probe; ET3DVE - SN1787; ConvF(4.68, 4,68, 4.68); Calibrated: 2007/8/28

- Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-A: Type: QD 000 P40 C; Serial: TP-1303

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Ch810/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm
Maximium value of SAR (ntapolated) = 0.805 mWig

Ch810/Zoom Scan (Sx5x7)Cube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Reference Value = 21 4 Ving Power Dnft = -0.151 dB

Peak SAR (exmapolated) = 1.25 Wike

SAR() g) = 0.696 mWig: SAR(L0 g) = 0,402 mWig

Maximam value of SAR (measured) = 0.727 mWiz

-3.02

-7.44

-11.2

-14.9

-18.6

0 dB = 0.727mW/g
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=onn FCC SAR Test Report Test Report No : FA751505-02-1-2-01

Tew Laboratory. Sporton Internanonal Inc, SAR Testmg Lalb Dane; H007/10017
Body PCS Ch810 Kevpad Down with 1.5cm Gap GPRS12 BT On
DUT: 75150502

Communication System: PCS; Frequency: 1909.8 MHz:Duty Cyele: 1:2
Medimm: MSL_1900 Medium parameters used: £= 1910 MHz, 6 = 1.52 mho/m; €= 50.8; p = 1000 ke/m?
Ambient Temperature © 228 'C; Liguid Temperuture * 20,7 T

DASYY Configuration;

- Probe; ET3DVE - SN1787; ConvF(4.68, 4,68, 4.68); Calibrated: 2007/8/28

- Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 SnS577; Calibrated: 2006/11/21

- Phantom: SAM-A: Type: QD 000 P40 C: Serial: TP-1303

= Measurement SW: DASY A, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Ch810/Area Scan (51x81x1): Measurement grid: dx=15mm. dy=15mm
Maximuum value of SAR (interpolated) = 0.779 mWig

Ch810/Zoom Scan (Sx5x7)Cube 0; Measurement grid: dx=Smmny, dy=8mm, dz=3mm
Reference Value = 21.0 Vi Power Dnfi = 0,005 dB

Peak SAR (exwapolated) = 1.23 Wike

SAR(1 g) = 0.688 mWig; SAR(10 g) = 0.396 mWig

Maxinmum value of SAR (measured) = 0.724 mWig

-3.0a

-7.48

-11.2

-18.7

0 dB = 0.724mW/g
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Date; X07/10717
Right Cheek GSMS50 Ch231 Open Mode 2D
DUT: 751505-02

Comupnmication System: GSMESD, Frequency: 848,85 MHz:Duty Cyele: 1:8.3
Medinm: HSL_850 Mediun parameters used: £= 549 MHz, ¢ = 0,913 mho/nn: g = 39.9, p = 1000 kg/m?
Ambient Temperature * 229 'C; Liguid Temperture * 266 T

DASYY Configuration;

- Probe: ET3DVE - SN1787; ConvF{(6.58, 6,58, 6.58) Calibeated: Z007/8/28

- Semsor-Suwface: dnun (Mechameal Surface Detection)

- Electronics: DAES 5n577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C: Serial: TP-1383

- Measurement SW: DASY4, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch251/Area Scan (51X101x1): Measurement grid: de=13mm. dy=15mm
Maximmum value of SAR (mterpolated) = 0464 mWig

Ch251/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dy=8mm. dy=8mm. dz=5mm
Reference Value = £ 55 Vi Power Dnfi = -0.120 dB

Peak SAR (extrapolated) = 0.554 Wike

SAR(1 g) = 0.412 mWig: SAR(10 g) ~ 0,288 mWig

Maxinumm valne of SAR (measured) = 0,434 mWie

12/10g Averaged SAR

EAR; Zoom Scan Value Aleag 7, Xe2, Yal

Ci i Ll L L B TN — 1L 1 _ 1 Ll 1 1 - 1 1 1
R.00s oo 0.015 R.020 0.0 o3 0035
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Date; X07/10717
Right Cheek PCS Ch810 Close Mode BT On_2D
DUT: 751505-02

Comumunication System: PCS; Frequency: 19098 MHzDuty Cycle: 1:8.3
Medinm: HSL_1900 Medium parameters used: £= 1910 MHz 6 = L4 mho/nn: g = 39,1 p = 1000 kg/m?
Ambient Temperature © 229 'C; Liguid Temperuture * 20.5 T

DASYY Configuration;

- Probe: ET3DVE - SN1T87; ConvF(S.16, 5.16. 5,16} Calibeated: Z007/8/28

- Semsor-Swface: dnun (Mechameal Surface Detection)

- Electronics: DAES 5n577; Calibrated: 2006/11/21

- Phantom: SAM-B: Type: QD 000 P40 C: Serial: TP-1383

- Measurement SW: DASY4, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch810/Area Scan (51x81x1): Measurement grid: dw=15mm. dy=15mm
Maximmum value of SAR (mterpolated) = 0.613 mWig

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dy=8mm. dy=8mm, dz=5mm
Reference Value = 20.9 Vi Power Dmft = 0,001 dB

Peak SAR (exmapolatad) = 1.12 Wike

SAR(1 g) = 0.599 mWig: SAR(10 g) ~ 0312 mWig

Maxinumm valie of SAR (measured) = 0,643 mWie

Ch810/Zoom Scan (3x5x7)/Cube 1: Measuremenr grid: dyx=8mm. dy=8mum. dz=5mm
Reference Valve = 20.9 Vim: Power Drift = -0.00] 4B

Peak SAR (extrapolated) = 0.541 Wiks
SAR(1 g) = 0.413 mW/g: SAR(10 g) = 0.267 mWig
Maximm value of SAR (measurad) = 0,443 mWig

12/10g Averaged SAR
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Date; X07/10717
Body GSMS50 Ch231 Keypad Down with 1.5cm Gap GPRS12 2D
DUT: 751505-02

Comupnmication System: GSMESD, Frequency: 848.8 MHz:Duty Cyele: 1.2
Medinn: MSL_850 Medium parameters used: £= 849 MHz, ¢ = 0,985 mho/m: & = 54.5, p = 1000 kg/m?
Ambient Temperature * 226 'C; Liguid Temperuture * 266 °C

DASYY Configuration;

- Probe: ET3DVE - SN1787: ConvF(6. 1, 6.1, 6.1); Calibrated: 2007/8/28

- Semsor-Suwface: dnun (Mechameal Surface Detection)

- Electronics: DAE3 SnS577: Calibrated: 2006/11/21

= Phantom: SAM-B: Type: QD 000 P40 C; Serial: TP-1383

- Measurement SW: DASYY, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch251/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm
Maximmum value of SAR (mterpolated) = 0.959 mWig

Ch251/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dy=8mm. dy=8mm. dz=5mm
Reference Value = 22 4 Vi Power Dmft = -0,032 JdB

Peak SAR (extrapolatad) = 1.43 Whke

SAR(1 g) = 0.993 mWig: SAR(10 g) ~ 0.647 mWig

Maxinumm value of SAR (measured) = 1.08 mW/g

12/10g Averaged SAR

EAR; Zoom Scan Value Aleag 7, Xe2, Yal
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Tew Laboratory, Sporton Internanonal Ing, SAR. Testmg Lab Dare, 0T 10717
Body PCS ChS10_ Kevpad Down with 1.5cm Gap GPRS12 2D
DUT: 751505-02

Comupumication System: PCS; Frequency: 19098 MHzDuty Cycle: 1:2
Medinm: MSL_1900 Medinm paranieters used: £= 1910 MHz: o = 1.52 mho/m: = 50.8; p = 1000 ke/m?
Ambient Temperature © 229 'C; Liguid Temperuture * 20,7 °C

DASYY Configuration:

- Probe: ET3DVE - SN1787; ConvF(4.68, 4,68, 4.68), Calibrated: 2007/8/28

= Semsor-Suwface: dnun (Mechameal Surface Detection)

- Electronics: DAE3 Sn$77: Calibrated: 2006/11/21

- Phantom: SAM-A; Type: QD 000 P40 C; Serial: TP-1303

- Measurement SW: DASY4, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch810/Area Scan (51x81x1): Measurement grid: ds=15mm. dy=15mm
Maximmum value of SAR (mterpolated) = 0.805 mWig

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dy=8mm. dy=8mm. dz=5mm
Reference Value = 21 4 Vim Power Dnft =-0.151 dB

Peak SAR (extrapolated) = 1.25 Wike

SAR(1 g) = 0.696 mWig: SAR(10 g) = 0402 mWig

Maxinmumm valne of SAR (measured) = 0.727 mWie

12/10g Averaged SAR

BAR, Toom Sean Value Aleag T Nal, Ta]
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=onn FCC SAR Test Report

Test Report No

FA751505-02-1-2-01

Appendix C — Calibration Data

Calibration Laboratory of

éﬂl::\‘h_:_,-jh__ Baohvwairerischar Kaliiandeans

Schmid & Pariner i Sarvice suises Sétalsnnage

Enginearing AG @;ﬁ == Sarvizio Bvizzere o LAFtUrS
Zeughaussirasse 43, 8004 Furich. Switmerland "i‘;’ﬁ-c\? Swiss Calibration Service

it

Ao by e St Foderal Cfcn of Musrclogy aed Accrmdeation Accraciation oo SCE 108
Thie Swite Accreditation Service i one of the eignatories o the EA
Muitlateral Agreemant for the recognition of calibration certificates
cliert  Sporton (Auden) Cantificats No: DBIEVZ-298_MarD6

ICALIBRATION CERTIFICATE

| Bt DB35VZ - SN 489

| Casibranon procedurels) QA CAL-05.v6 ; i

| Calibration m for dipole validation kits

|
| Cattenbion cnbe:

March 15, 2006

| Conamar o tho ewibrmied item In Tolaranca.

| Thin caliteation osrfificate documents &he ireceability o ralional standacds, which resfios he phsecal wunits of messurements (51
i"— measursments @rd B unceraindss with confdercs ootetlty are gheen on e kalowing peges and are padl of he cortificale

é.ﬂlumnlnwa bann eordlEng in the casad insarnseny main: srvienmant Hrperutar (22 2 3)°C end handey © T0%,

| Caltrabion Sgupmmmt yued (METE wieoul o aabtrton)

Scheculed Caliormbon

Frl'rnnr S‘hncll-.h | fla ¥ Cal I!lll:!l:lﬁ?'l_'_l_u_i by, Cariflicaie Mo }
Powar mator EPL-424, GRITARITOL 04-0n-08 (METAS, Mo, 251-00878)

Powar manmns B2 BA11A URATIRGTR COict=08 (METAS, Ko 251-00518)
Rafersnce 20 &5 Aenossor SN SO0 (20g) A=Aug.0f (METAS, bo 251004801
Heferpnce "0 42 ARenJeior SN ST (100 11-Aug-08 (ME TAT, Mo 29700200
Retwrence Probe ET30WE BN 1807 003 (SPEAG, Ko, ETRS0T_Ocil3)
DnEd S 0l 18- Dec-08 (SPEAG, o, DAEA-201_DeclE)
Faecwnhry SRandards | e Cohvrs (vt i i)

Powes s AP E3LA MYLI0RINT 1002 ¢ SPEAD in Frouse check Ock05)
AT genesator Agienl E44118 MY 21000875 11RO [SPEAG. in house check Now05)

Natwork Analyrer HP BT53E UEITIOOARS 54208  18-Oc1-01 (SPEAG, in Fovee check New0b)

Hame Funglion
Calbraled by: Jusieh MOk Labermiory Technidan
Approvec by Kaila Pokovic Technical Manager

| This caliorton cenilicate shall nol D8 reproduced axced! in Tl withaut witen spphoval o The lEboraony,

Cici-08
Oc-08
Aizg08
Ay
Ot
Do 36

fishasidad Checs

I house check. Dct07F
in Mase check Now07T
I o chack: MowDE

Saynahin

(AT

|smusncd. March 18, 2008
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Calibration Laboratary of Selvwnirernohar Kalibwiardusna

Schmid & Partner Service SulLeE TEAlOARADE
Enginearing AG Servizio wvizrerc o taraturs

Zeughaussirasse 43, BO04 Zusrich, Bwiloeand Swlen Caliberation Ssrvice

Accratiing by U Saiis Facderal Oifics of Matrskogy arg Aeerackiaton Arcraditation No ! SCS 108

Tha Swiee Accreditation Service e one of the signatorive to the EA
Buitiwwral Agresmant for the recogniticn of calibration carificuies

Glossary:

TSL tissue simulating liquid

ConvF sansitivity In TSL / NORM x.y.z
Mis not applicable or not measured

Calibration is Performed According to the Following Standards:

&) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorplion Rate (SAR) in the Human Head from Wirgless
Communications Devices, Measuremenl Technigues”, December 2003

b) CEMNELEC EN 50381, “Basic standard for the measurement of Specific Absorption Rale
related o human exposure Lo eleclromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCG Guidelines for Human Exposure to Radiolrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure 1o Radiofrequency Emissions”,
Supplemant C (Edition 01-01]) 1o Bulletin 65

Additional Documantation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
= Maasuramant Conditions: Further datails are available from tha Valldation Repart at the and
of the certificate. All figures stated in the certificate are valid at ths frequency Indicated.

s Anfenna Parameters with T5L: The dipale is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms orented
parallel to the body axis.

+ Feed Poinl impedance and Refurm Loss: These parameters are measuned wilh the dipole
positioned under the liquid filled phantom. The impedance stated is lransformed from the
measurement at the SMA cannector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

o Elecirical Delay: One-way delay between the SMA connaclor and the antenna feed point. No
uncarainty required,

¢ SAR maasured: SAR measurcd at the stated antenna input power

=  SAR normafized. SAR as measured, normalized to an inpul power of 1 W at the antenna
connactor.

« SAR for nominal TSL paramatars: The measured TSL parameaters are usad to calculate the
nominal SAR rasult.

Corificxin No: DEAGEVE-400_ManDi Poge 2 of 9
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=onn FCC SAR Test Report Test Report No: FA751505-02-1-2-01

Measurement Conditions
DASY system oconfliguration, as far as not givan on page 1

DASY Version DASYY Va7
Extrapolation Advanced Extrapokelion
Phantom Modular Fial Phantom V4.9
Distance Dipole Center - TSL 15mm with Spacer
Arpa Scan resclution the, dy = 15 mm
Zoom Scan Resolution ¢k, dy. €z =5 mm
Frequency B3 MHz £ 1 MHz
Head TSL paramelers
The folowing parameters and calzulatens wane asplied
Tamparatire Parmittivity Conductivity
Nominal Head TSL parameters 20 41.5 0 90 mhavm
Measured Head TSL parameters {Z20+02)"C 421+6% D.Bdmhoim £ 6 %
Hoad TSL temparature during test (F22+02)"C — s
SAR resull with Head TSL
SAR averaged over 1 cm® (1 g) of Head T5L condiban
SAR measured 250 MW input poweer 235mW g
SAR nosmaiized | noemaized 1o 1W g40mW /g
SAR for nominal Head 151 paramelars r nommatred o 1W 924 mW g+ 17.0 % (k=)
SAR averaged over 10 cm’ {10 g} of Head TSL | condition
SAR moasured 250 mW input powar i.53mW/a
SAR normaiized normalized o 1% 812mNig
SAR for mominal Head T5L parameters ' | normalzedte 1W G.OT mv /g & 16.5 % (k=Z)

" Correction lo nominal TSL paramelars according 1o d), chapler "SAR Sensilivibes”

Cerfificate No: DESSV2-400 MarDd Phgr 3ol 9
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Body TSL parameters
Tha folowing parameters and calzulatens were applied.
Tamparatura Purmittivity Conductivity

Nominal Body TSL parameters 2Z20'C £5.2 ___0.9? mhaim

Measured Body TSL paramelers njz..-ﬂ 20.2)"C 568+6% 0.98 mihaim £ & %

Bady TSL Inmparaturs diring test [214:02°C i - |
SAR result with Body TSL

SAR averaged over 1 em' (1 g) of Body TSL condition |

SAR measured 250 mW Input power | 245mWig

SAR normalized remmzalized 1o TW LEOmMW /g

SAR for nominal Body TSL paramatars © noemakized 10 1W |

991 mWig£17.0 % (k=2)

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

SAR measured 250 MW input powesr 162 mW g
SAR rommalized noamakired o 1W 48 mW g
SAR fer nomingl Body TSL parameters © normakized 15 1W I B6.55 mW i g 2 16.5 % [k=2)

# Comaction 1o naminal TEL parmmatars according to d). chapter *SAR Sansthvitise”

Camficae o DEASVE-409 Mandd Fage 4 of &
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Test Report No

- FA751505-02-1-2-01

Appendix
Antenna Parameters with Head TSL
imdm. tranaformed b feed paint £2101-29 jfl
Ratum Less -28.1 dB
Antenna Parameters with Body TSL
Impadance, transformed to feed point 47.901-51 0
Retum L oss - 24.0 4B
General Antenna Parameters and Design
|| Etesctricsal Dusay (o dirucion) | 1.301ns

Afvar long tarm use with 100W radiated powear, only a slighl warming of tha dpole near the feecpoint can be measured.

Thia cigtila is made of standard samingkd coaxial cabla. The canter conductor of the feading ling it diraclly connacied 1o tha

secand am af the dipake. The antenna 5 therafors shod-clroulted for DG-signais.

HNo axosasive [arcs mUust ba appliad 10 the dipJs ams, bacauss they might band or (ha soldafad sonnactions near the

feedpoint may be damaged.
Additional EUT Data
!_Munufmlu_ru_l:_hf SPEAG
| Manufacturad on July 10, 2003

Coontificate No. DEIEV2-400_Marld
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DASY4 Validation Report for Head TSL
DateTime: 15032006 12:5]:44

Test Lahoratory: SPEAG, Zunch, Swiwzerland
DUT: Dipole 835 MHz: Type: D835V1; Serial: D835V - SN:499

Commumnication System: CW; Frequency: 8335 MHz Doy Cyele; 1:1

Medium: H5L U0 BB;

Medium parmmelers used: [= 835 MHe o = 0,942 mbotm; s, = 42,1, p = 1000 kg/m'
Phantom scction: Flat Section

Meusurement Standard: DASYS (High Precision Assessment)

DASYS Configuration:

« Probe: ET3DVG - SN1507 (HF); ConvF(6.09, 6.09, 6.09); Calibrated: 28.10.2003

s Senzor-Surface: dmm (Mechanical Surface Detection)

= Electronics: DAES Snb01; Calibrated: 15.12.2005

+ Phantom: Flat Phantom 4.91; Type: QDIOIPIRAA; ;

»  Measurement 3W: DASY4, VA7 Buld 19; Postprocessing SW: SEMCAD, V1.8 Buld 165
Pin = 250 mW: d = 10 mm/Area Sean (71x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 3 54 mWig

Pin = 250 mW; d = 10 mm/Zoom Sean (Tx7x7)/Cube 0: Measurement grid: de=35mm, dy=Smm,
dr=5mm

Reference Value = 53.7 Vim, Power Drift = -0.008 dB

Peak SAR (extrapolated) = Y51 Wikg

SAR(I ) = 235 mWig; SAR(10 g) = 1.53 mWig

Maximum value of SAR (measured) = 2.55 mW/ig

a8
u.o0a
“6.00
-in.n
-15.0

-20.0

-25.0

0dB = 2.55mW/g

Corificaty No: DBISVZ-£09_Mars Page&old
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Impedance Measuremeant Plot for Head TSL
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DASY4 Validation Report for Body TSL
Dt Time: 14.03.2006 12:37:15

Test Labaratory: SPEAG, Zurich, Switrerland
DUT: Dipole 835 MITLz; Type: DB3SVE; Serial: DISVI - SN:499

Commumeation System: UW; Frequency: 35 MHz Duty Cycle: 111

Medmom: MSL UG,

Medium parameters used: [= 835 Mg o = 0,972 mho/m; &, = 569, p = 1000 kg/m'
Phantom section: Fiat Section

Measurement Standard: TXMASYS (High Precision Assessment)

DASY4 Configuration:
e Probe: ETADVE - 8N1507 (HE): ConvE(S 84, S 84_5 B4); Calibrated: 28.10.2005
o Sensor-Surface: 4mm (Mechanical Surface Detection]}
» Electronics: DAE4 Sn601; Calibrated: 15.12.2005
s Phantorm: Flat Phastom 490 Type: QDOODP4SAA; ;
o Measurement SW: DASY4, V4.7 Build 14; Postprocessing 5W: SEMCAD, V1.8 Build 163

Pin = 250 mW; d = 10 mm/Area Scan (T1x81x1): Measurement prid: dx=15mm, dy=15mm
Mexmum vidue of SAR (interpolated) = 263 mWryg

Pin = 250 mW; d = 10 mn/Zoom Sean (Tx7x7)/Cube 0: Mensurernent grid: ds-Smm, dy-5mm,
dr=5mm

Reference Value = 51,3 Vim, Power Drift = 0.026 dB

Peak SAR (extrapolated) = 351 Wik

SAR(I g) = 245 mWig; SAR(10 g) = 1,62 mW/g

Mauxcimum value of SAR (measured) = 2,65 mWig

dH
. 0uw |

.00

-15.0

-20.0

0dD=2.65mWrg

Centificate Mo: D835V2-499_Mar(8 Page 8 of 9
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Impedance Measurement Plot Body TSL
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=wons. FCC SAR Test Report Test Report No : FA751505-02-1-2-01

i 5 POl )
Calibration Laboratnry of e:‘ \\.\_/ ’3 Schweizerischer Kalibrierdianst
Schmid & Partner m% Service suisse d'élalonnage
Engineering AG LT Sarvizio svizzera di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % ,{F\H\\}F Swiss Calibration Sarvica
RUTI T
Accredited by the Swiss Federal Office of Metrology anc Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agreament for the recognition of calibration certificates

cient  Sporton (Auden) Certificate No: D1900V2-5d041_Mar06

CALIBRATION CERTIFICATE

Objsct D1900V2 - SN: 5d041

Callbration procadureds) QA CAL-05.v6
Calibration procedure for dipole validation kits

Calibration date: March 21, 2006

Condition of the calibrated riem | Tolerance

This calibration cerificate documents the lraceabilily to national standards, which realize the physical units of meazurements (S1),
The measuremenis and the uncertainiies with confidence prebability are givan on the following pages and are par of the carificata.

All calibrations hava bean conductsd in the dosed laboratory facility: environment tamperature (22 + 3)°C and humidity = 70%.

Calibration Eguipment used (MBTE critizal for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

Power meter EPM-44ZA GBITABOTO4 04-0¢1-05 (METAS, Mo. 251-00516} Oct-08

Power sensor HP 84814 LIS37292783 (04-0¢t-05 (METAS. No. 251-00516) Oct-08

Reference 20 0B Attenuator SN; 9086 (20g) 11-Aug-05 (METAS, Mo 251-00498) Aug-06

Reference 10 OB Altenuator SN: 5047.2 (10r) 11-Aue-05 (METAS, Mo 251-00498) Aug-06

Refarenca Probe ETADVE SN 1607 28-0¢t-05 (SPEAG, No. ET3-1807_Octls) Oct-08

DAE4 SN 601 15-Dec-05 (SPEAG, No. DAE4-601_Dec03) Dec-06

Secondary Standards o# Check Date (in house) Schaculed Check

Power sensor HP 8481A MY41082317 18-0c1-02 (SPEAG. in house check Oct-05) In house check: Det-07

RF ganerator Agllent E44218 MY41000675 11-May-05 (SPEAG, in house chack Nov-05) In house check: Mov-0T

Netwark Analyzer HP 8793E UES3T300585 S4206 18-0ct-01 (SPEAG, in house check Nov-05) In housa check: MNov-06
Mame Function Signature

Calibrated by: Judith Mdiler Lehoralory Technician /,-’} e / ¥

' [T EC e CLa

Appraved by: Kalja Pokovic Techniczal Manager -2 7

Issued; March 22, 2006
This calibration cenificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1000V2-6d041_Mar06 Page 1 of 9
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=wons. FCC SAR Test Report Test Report No : FA751505-02-1-2-01
Calibration Laboratory of S\‘“‘&?'&; S  Schweizerischer Kalibrierdienst
Schmid & Partner i c Service suisse d'étalonnage
Engineering AG L Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland 1%’?"\1\\‘;\:‘ S  swiss Calibration Service
Pl it
Agcredited by the Swiss Federal Office of Melrlogy and Accreditation Accreditation No.: SCS 108

The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreement for the recoanition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,v.z
NIA 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 Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

¢) 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 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.

s 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 to calculate the
nominal SAR result.
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Measurement Conditions

DASY system configuration, as far as not given on

page 1.

DASY Version DASY4 V4.7

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantorn V5.0

Distance Dipole Center - TSL 10 mm ' with Spacer

Area Scan resolution dx, dy=15mm

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mhadm

Measured Head TSL parametars (22.0+£0.2)"C 39426 % 1.42 mho/m+ € %

Head TSL temperature during test 21.5£02)°C —— —_
SAR result with Head TSL

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

SAR measured 250 mW input pawer 975 mW /g

SAR nomallzed narmalized to 1W 39.0mW /g

SAR for nominal Head TSL parameters '

narmalized to 1W

38.4mW i g+17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW inpul power 5177 mW/g
SAR ncmalized normalized to 1W 20T mW /g

SAR for nominal Head TSL parameters '

narrhalized to 1W

20.5mW /g £ 16.5 % (k=2)

! Correction lo nominal TSL parameters according to d), chapler "SAR Sensitivities”
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Body TSL parameters
The following parameters and calculations were appliesd.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220+02)°C 547 +6% 1.54 mhafm 8 %
Body TSL temperature during test (21.6+0.2)°C — _—
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 102mWig
SAR normalized narmalized to 1W 40.8mwW /g

SAR for nominal Body TSL paramaters

normalized to 1W

41,1 mW/ g £17.0 % (k=2)

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

SAR measurad 250 mw input power 540mW /g

SAR normalized nermalized to 1W 21.6mWig

SAR for nominal Body TSL paremeters # noermalized lo 1W 218 mW /g £ 16,5 % (k=2)

# Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impedance, lransiormed Lo feed point

535 Q+5.1jQ

Return Loss -2484dB
Antenna Parameters with Body TSL

Impecance, transformad 1o feed point 4780 +63 0

Relurn Loss -23.4dB
General Antenna Parameters and Design

Elacirical Delay (one direction) 1.200 ns

After long term use wilh 100W radiated power, only a 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 therefore short-circuiled for DC-signals.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 4, 2003
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DASY4 Validation Report for Head TSL

Date(Time: 14.03.2006 16:18:53
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN:5d041

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

Medium: HSL U10 BB;:

Medium parameters used: f= 1900 MHz; ¢ = 1.42 mho/m; & = 39.4; p= 1000 kge’m"
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ET3DV6 - SN1507 (HF ), ConvE(4.74, 4.74, 4.74); Calibrated: 28.10.2005
= Sensor-Surface: 4mm (Mechanica! Surface Detecrion)
s Electropics: DAES Sno01; Calibrared: 15.12.2005
®  Phantom: Flat Phantom 5.0 (froat): Type: QDOO0PS0AA; ;

®  Measuremenl SW: DASY4, V4.7 Build 14: Postprocessing SW: SEMCAD, V1.8 Build 163

Pin =250 mW; d = 10 mm/Area Sean (71x71x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 11,7 mW/g

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm,
dz=35mm
Reference Value = 90.9 V/m; Power Drift =-0.093 dB
Peak SAR (extrapolated) = 16.6 Wikg
SAR(1 g) = 9.75 mW/g; SAR(10 g) = 5.17 mW/g
Maximum value of SAR (measured) = 11.1 mW/g
dB

I 0.000
-6.00

-16.0
-24.0
-32.0
-40.0
0dB=11.1mW/g
Certificate No: D1900v2-5d041_MarD6 Page 6 of © R
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Impedance Measurement Plot for Head TSL

14 Har 2006 41:15@:54
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DASY4 Validation Report for Body TSL

Date/Time: 21.03.2006 13:59:535

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: CW: Frequeney: 1900 MHz:Duty Cycle: 1:1
Medium: MSL U10;

Medium parameters used: £= 1900 MHz; o= 1.54 mho/m; & = 54.7; p = 1000 kg/m®

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3DWV6 - SN150T (HF); ConvFi(4.3, 4.3, 4.3); Calibrated: 28.10 2005
o Sensor-Surface; 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 15.12.2005
*  Phantom: Flat Phantom 5.0 (front); Type: QDOODPSOAA; ;

*  Measurement SW; DASY4, V4.6 Build 23; Posiprocessing SW: SEMCAD, V1.8 Build 161

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 11.8 mW/g

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

d7=5mm

Reference Value = 89.3 V/m; Power Drift = 0.045 dB
Peak SAR (extrapolated) = 17.4 Wikg

SAR(I g) = 10.2 mWig: SAR(10 g) = 5.4 mW/g
Maximum value of SAR (measured) = 11.6 mW/g

dB
0.000

-7.00

-14.0

-21.0

-28.0

-35.0

0 dB = 11.6mWiz
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Impedance Measurement Plot for Body TSL

24 Har 2006 411134141
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Zeughausstrasse 43, B004 Zurieh, Switzarland

Sehwaizorischer Kalibrierdienst
Bervice suisse d'éfalonnage
Servizio svizzero di faratura

S swiss Calibration Service

Accredited by lhe Swiss Federal Office of Melrology and Accreditation
The Swiss Accraditation Sarvica is one of tha signatorias to tha EA
Multilateral Agreement for the recognition of calibration cerificates

Accreditation No.:

SCS 108

cient  Sporton (Auden)

Certificats No: DAE3-577_Nov06

CALIBRATION CERTIFICATE

Object

Callbration procedure(s)

QA CAL-08.v12

Calibration data:

Condltion of the calibrated tern  |n Tolerance

This calibration certificate documenls the b

DAES - 8D 000 D03 AA - SN: 577

Calibration procedure for the data acquisition electronics (DAE)

November 21, 2006

bility to natioral i

Calibration Equipment used (MATE critical for calibration)

The messurements and the uncenainties with confidence probability are given on the following peges and are part of the cerificate.

All calibrations have been conducted in tha closed |aboratory facility: environment temperaturs (22 £ 3)°C and humidity = 70%.

ds. which realize the physical units of measuremants (S1).

Name
Calibrated by: Eric Hainfeld
Approved by: Fin Bomholt

Primary Standards ID# Cal Date (Calibestad by, Cerificate No. Schaduled Calibration
Fluke Process Calibrator Type 702 | SN: 6205803 13-0ct-08 (Elcal AG, Mo: 5482) Qct-07

Keithiey Multimater Type 2001 SN: 0810278 03-Oct-08 (Elcal 4G, Ma: 5478) Oct-07

Secondary Standards ID# Check Date (ii'\. house) Scheduled Chack
Calibrator Box V1.1 SE UMS 006 AB 1002 15-Jun-0B (SPEAG, in house check) In house check Jun-07

This calibration certificale shall not be reproduced except in full withoul written approvel of the kebaralory,

Function
Technician

RE&D Director

Issued: November 21, 2008
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Calibration Laboratory of {q“‘;"i.'_'.rx:’,""pﬁ g Schweizerischer Kalibrierdienst
Schmid & Partner 5%& G Service suisse détajonnage
Engineen’ng AG T Servizio svizzero di taratura
Zeughaussirassa 43, 8004 Zurich, Swilzerland 4'4:’/;1’—.-':\_:;\“,\3‘ S Swiss Calibration Service
iy |y
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Ag it for the gnition of calibration certificates
Glossary
DAE data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

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

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

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

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

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

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

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

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

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

Input resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement.

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

Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE3-577_NovD6 Page 2af5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range; 1LSB = 6.1V, fullrange= -100.. +300 mv
Low Range: 1LSE = B1nV full range = -1......+3mV
DASY measurement paramesters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors | X ¥ z
High Range 404,355+ 0.1% (k=2) | 403.806 £ 0.1% (k=2) | 404.276 + 0.1% (k=2)
Low Range 302854 +0.7% (k=2) | 3.93862 =+ 0.7% (k=2) | 3.93501 £ 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY systam 268°L£1°
Certificate No: DAE3-577_MNovOB Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 199999.5 0.00
Channel X + Input 20000 20005.87 0.03
Channel X - Input 20000 -19998.71 -0.01
Channel Y + Input 200000 200000 0.00
Channel Y + Input 20000 20004.22 0.02
Channel Y - Input 20000 -20003.23 0.02
Channel Z + Input 200000 200000.6 0.00
Channel 2 + Input 20000 20005.24 0.03
Channel Z - Input 20000 -20001.80 0.01
Low Range Input {uV) Reading (uV) Error (%)
Channel X +Input 2000 1980.9 0.00
Channel X + Input 200 200.27 0.13
Channel X = Input 200 -200.73 0.36
Channel ¥ + Input 2000 20001 0.00
Channel ¥ + Input 200 198 22 -0.39
Channel ¥ - Input 200 -200.86 0.43
Channel Z +Input 2000 1980.9 0.00
Channel Z + Input 200 198.28 <0.36
Channel Z - Input 200 -200.94 0.47
2. Common mode sensitivity
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (u¥) Average Reading (uV)
Channel X 200 14.24 12.49
- 200 -12.13 -1292
Channel Y 200 -6.51 -7.08
- 200 8.05 5.81
Channel Z 200 1.09 0.86
- 200 -2.86 -2.83
3. Channel separation
DASY measuremen!| paramelers: Aulo Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) Channel X (uV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - 2.5 0.08
Channel Y 200 0.43 - 3.37
Channel Z 200 -0.55 0.96
Certificate No: DAE3-577_NavOg Page 4 of &
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec: Maasuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15970 16306
Channel Y 15851 16305
Channel Z 16208 17068
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10M£Q
Average (uV) min. Offset (V) | max. Offset (uV) o I;):‘\:;atlan
Channel X -0.51 -1.85 047 080
Channel Y -2.06 -4.32 -0.65 0,60
Channel Z -1.63 -2.56 -0.15 035

6. Input Offset Current

Nominal Input circuitry offset current on all channels: <26fA

7. Input Resistance

Zeroing (MOhm)

Measuring (MOhm)

Channel X 0.2000 199.8
Channel ¥ 0.2000 200.7
Channel Z 0.2000 199.8
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.8
Supply [- Vee) 76
9. Power Consumption (verfisd during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vcc) -0.01 -8 -G
Certificate No: DAE3-577_Mov06 Page 50f 5
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Glossary:

TSL tissue simulating liquid

MORM. .z sensifivity in free space

ConF sensifivity in TSL { NORMx.y.z

DCP diode compression paint

Polarization o o rotation around probe axis

Polarization & 4 rotation around an axis that is in the plane normal 1o probe axis (at

measuramant center), i.e., & = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Sid 1528-2003, "IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Spacific Absorplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Techniques™, December 2003

|[EC 82209-1, “Procedure to meaasura the Specific Absorption Rale (SAR] for hand-hald
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:

NORMy,y. z; Assossed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx.y,Z are only intermediate values, Le_, the uncertaintes of
NORMx,y,z does not effect the E*-fiald uncerainty inside TSL {see below ConvF.
NORM{flx.y.z = NORMzxy.z * frequency_response (sea Frequency Responsa Chart). This
linearization is implemented In DASY4 software versions later than 4.2, The uncertainty of
the fraquency responss is includad |n the'stated uncertainty of ConvE

DCPx.y. z: DGP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required ), DCF does not depend on frequency nor media.
ConvF and Boundary Effect Parameters. Assessad In flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using enalylical field
distributions basad on powar maasuraments for f > 800 MHz. The same setups are used for
assassmant of the parameters applied for boundary compansation (alpha, depin) of which
typical uncertainty values aro given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sansitivity in TSL corresponds 1o
NORMY,y. 7 * ConvF whereby the uncertainty corresponds to thal given for ConvF. A
frequancy depandant ConvF is usad in DASY version 4.4 and higher which aliows extending
the validity from £ 50 MHz to £ 100 MHz.

Spherical isofropy (3D deviation from isolropy): in 8 field of low gradients realized using a
flat phantom exposad by a patch antenna.

Sensor Offsel; The sensor offset coresponds (o the offset of vilual measuremeant canter
from the probe tip (on probe axis). No tolerance required

Cenifimaie No: ET31787_Augld Page 2 of 9

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev.01



=wons. FCC SAR Test Report Test Report No

- FA751505-02-1-2-01

ET3DVE SN:1TBT

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: May 31, 2006
Recalibrated: August 28, 2007

Calibrated for DASY Systems

(Mode: non-compatibla with DASYZ system’)
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ETIDVE SN:ATET Auvgust 28, 2007

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space” Dinde Compression®
Mormx 163 z100%  pvilvimy® DCP X a2 mv
NormY 1B £101%  pViwm) CCP Y a6 mv/
MormZ 2.08£101%  pViVim) DCF 2 81 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please sec Page 8.
Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensar Conior 1o Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%] Withaul Coerection Algarithm 4.7 20
BAR,, [%] With Correction Akgadilhim o 0.0
T5L 1810 MHz Typical SAR gradient: 10 % per mm
Sergor Canter lo Phaniom Suiace Distance 3.7 mm 4.7 mm
SAR, %) Without Comraction Algorithm 11.8 70
SAR,., %] Wilth Carmection Akgonthm 0.2 o
Sensor Offset
Probe Tip ‘o Sencor Contor 2.7 mm

The reported uncertainty of measuremant is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
carresponds to a coverage probability of approximately 95%.

* T unceraintes of Neomily 2 oo not affect e E°-liaid unosrminty nyida TSL (ses Faga )
® Mlseseal bnasdizatinon Faametee awanesicty oot mgqurod
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Freguency response (normakned)
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——TEM —o— 32
Uncertainty of Frequency Response of E-Neld: £6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM Ifi110EXX = 1800 MHz, W3 R22
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[ —a 3500 M
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Unecertainy of Axial Isctropy Asscssment:  0.5% (k=2
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Dynamic Range f(SAR;.q)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linsarity Assessment; £ 0.6% (k=2)
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Conversion Factor Assessment
1= 900 MHz, WGLS RE (head) f= 1810 MHz, WGLS R22 (head
15 A
30
z &5
T 210
o,
; .‘ 5
W 1.9
05
0.0 -
¢ 4 &0
z2[mm]
—6—Aroiylical  —o— Maasiremanss —0—Anaiteal == lAaasuramenie
1 [MH] Vality [MHz]" T5L  Permittivity Conductivity  Alpha _Depth  ConvF Lincartainty
500 £ 5D/4100 Head 41.5%5% 007 5% 03: 282 BSE + 110% (x=2)
1810 =50/2100 Head 40.0:5% 1.40:25% 050 281 516 £ 11.0% (x=2}
2000 5344100 Head 40.04+5% 140+5% 058 228 480 +110% (x=2)
2450 + 5D/ 2100 Hesd 30.225% 'I.B:.'I 6% aEr 183 450 &11.8% [k=2)
800 =50/ 2 100 Body G850+5% 1.065:56% 038 252 BAC £ 11.0% [k=2)
1810 25042100 Body 533+5% 152:5% 0.e1 258 468 +17.0% [k=2)
2000 =50/2100 Body 033x5% 1.52:5% 060 240 430 £ 17.0% [k=2)
2450 4 504100 Hady S27+58% 105=5% DEs 215 402 £11.8% (k=2)

= The validity of £ 100 MMz orly applise for DASY wi.A and highe (sss Page ). Tha uncertalnty is the RES
of tha GamF Lrcsitaiahy ot sabbraton froqueensy and the ureartainty $or tha iedicaod Seouancy band
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Deviation from Isotropy in HSL
Error (o, 8), f = D00 MHz

W7 CCfA D AL D LE0-0 .20 8400 20 B-020000
O00-020 E020-040 OU0A0-30] O060-0.50 WOAQ-1.00

Uncortainty of Spherical Isctropy Assessmani: £ 2.6% (k=2)
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