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FCC SAR Test Report

APPLICANT : Brightstar Corporation
EQUIPMENT : GSM/GPRS Mobile Phone
BRAND NAME : tiGo

MODEL NAME : AVVIO2300

FCCID : WVB-AV2300

STANDARD : FCC 47 CFR Part 2 (2.1093)
IEEE C95.1-1999
IEEE 1528-2003
FCC OET Bulletin 65 Supplement C (Edition 01-01)

TEST DATE(S) : Jun. 12,2009 ~ Jun. 15, 2009

The product sample received on Jun. 02, 2009 and completely tested on Jun. 15, 2009. We,
SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been
evaluated in accordance with the procedures and shown the compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without
written approval of SPORTON INTERNATIONAL INC., the test report shall not be
reproduced except in full.
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1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum result found during testing for Brightstar Corporation
GSM/GPRS Mobile Phone tiGo AVVIO2300 are as follows (with expanded uncertainty 21.8 % for 300
MHz to 3 GHz).

<Standalone SAR>

» SARy,
Band Position (Wikg)
Head 1.34
GSM850
Body 0.731
Head 1.44
GSM1900
Body 0.413

They are in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure
limits (1.6 W/kg) 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 IEEE 1528-2003 and
FCC OET Bulletin 65 Supplement C (Edition 01-01).
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2. Administration Data

2.1Testinqg Laboratory

Test Site SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1% Rd., Hwa Ya Technology Park,
Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.

TEL: +886-3-327-3456
FAX: +886-3-328-4978

Test Site Location

Sporton Site No. :

Test Site No.
SAR01-HY
2.2 Applicant
Company Name Brightstar Corporation
Address 9725 NW 117th Ave #300 Miami - FL, USA
2.3 Manufacturer
Company Name Jurong Hi-Tech Industries (M) Sdn. Bhd,
Address PTD 152681, Mukim Pulai 81500, Nusajaya , Malaysia

2.4 Application Details

Date of Receipt of Application (Jun. 02, 2009

Date of Start during the Test Jun. 12, 2009

Date of End during the Test Jun. 15, 2009
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3. General Information

3.1Description of Device Under Test (DUT)

Product Feature & Specification

DUT Type GSM/GPRS Mobile Phone
Trade Name tiGo

Model Name AVVIO2300

FCCID WVB-AV2300

GSM850 : 824 MHz ~ 849 MHz
GSM1900 : 1850 MHz ~ 1910 MHz
GSM850 : 869 MHz ~ 894 MHz
GSM1900 : 1930 MHz ~ 1990 MHz

. GSM850 : 31.34 dBm
Maximum Output Power to Antenna GSM1900 : 29 58 dBm

Tx Frequency

Rx Frequency

Antenna Type Fixed Internal Antenna
HW Version 2900 P2.0

SW Version G2.0 S23.17U

Type of Modulation GSM / GPRS : GMSK
DUT Stage Production Unit

List of Accessory:

Specification of Accessory

Brand Name MACROWAY
Model Name MCW4737D-US
AC Adapter . I/P:100-240Vac, 50-60Hz, 0.3A,
Power Rating O/P: 5Vdc, 0.6A
Power Rating 3.7Vdc
Battery Type Li-ion

Remark: The above DUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.
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3.2 Applied Standards

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

- FCC 47 CFR Part 2 (2.1093)

- |EEE C95.1-1999

+ |EEE 1528-2003

+  FCC OET Bulletin 65 Supplement C (Edition 01-01)

- FCC KDB 648474 D01 v01r05

- FCC KDB 941225 D03 vO1

3.3Device 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.

3.4 Test Conditions

3.4.1 Ambient Condition
Ambient Temperature 20to 24 C
Humidity <60 %

3.4.2 Test Configuration

The device was controlled by using a base station emulator. 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. The DUT was set from the emulator to radiate maximum
output power during all tests.
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For WWAN SAR testing, the DUT is in GSM or GPRS link mode. In GPRS link mode, the DUT was
set in GPRS multi-slot class 10 with 2 uplink slots for GSM850 and GSM1900 due to maximum
source-based time-averaged output power. The source-based time-averaged output power list is as

follow:
Source-Based Time-Averaged Power
Band GSM850 GSM1900
Channel 128 189 251 512 661 810
GPRS 8 22.28 22.26 22.29 20.57 20.15 19.69
GPRS 10 23.25 23.23 23.16 21.06 21.20 21.19
Note:

The source-based time-averaged power is linearly scaled the maximum burst averaged power
based on time slots. The calculated method are shown as below:

Source based time averaged power = Maximum burst averaged power (1 slot) - 9 dB

Source based time averaged power = Maximum burst averaged power (2 slots) - 6 dB

Source based time averaged power = Maximum burst averaged power (4 slots) - 3 dB

The maximum burst averaged power can be referred to section 11.1 of this report.

In general, for WWAN SAR testing, the crest factor is 4 for GPRS multi-slot class 10.
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4. Specific Absorption Rate (SAR)

4.1Introduction

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 (p). The equation

description is as below:
SAR = d (dW) . d (dW)
~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

SAR = C (8T>
St

Where: C is the specific head capacity, 8T is the temperature rise and &t is the exposure duration, or
related to the electrical field in the tissue by

o|E|?
SAR =

Where: o is the conductivity of the tissue, p 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.
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5. SAR Measurement System

Remote Control Box PC
2 =
O
—————
O 1}
—_—T——
Signal Lamps Electro-Optical Converter (EOC)
WU
DAE
(Opt. Link)
Measurement Server
E-field Probe
Light Beam
2 x Serial +
Digital O
. —t+ Phantom
|| Tissue Simulating
Liguid
Teach Pendant T Device Under Test
[— Robot Controller
Device Holder
O
L ]

Fig 5.1 SPEAG DASY4 or DASY5 System Configurations

The DASY4 or DASY5 system for performance compliance tests is illustrated above graphically. This
system consists of the following items:

>

YV V V V

YV V V V

YV V V

>

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 or DASY5 software

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

The SAM twin phantom

A device holder

Tissue simulating liquid

Dipole for evaluating the proper functioning of the system

Some of the components are described in details in the following sub-sections.
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5.1E-Field Probe

The SAR measurement is conducted with the dosimetric probe (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.

5.1.1 E-Field Probe Specification

<ET3DV6>
Construction

Frequency
Directivity

Dynamic Range
Dimensions

<EX3DV3 Probe>
Construction

Frequency
Directivity

Dynamic Range

Dimensions

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, e.g., DGBE)

10 MHz to 3 GHz; Linearity: £ 0.2 dB

+ 0.2 dB in HSL (rotation around probe
axis)

1 0.4 dB in HSL (rotation normal to probe
axis)

5 yW/g to 100 mW/g; Linearity: £ 0.2 dB
Overall length: 330 mm (Tip: 16 mm)

Tip diameter: 6.8 mm (Body: 12 mm)
Distance from probe tip to dipole centers:
2.7 mm

Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)

10 MHz to 6 GHz; Linearity: + 0.2 dB

1 0.3 dB in HSL (rotation around probe
axis)

+ 0.5 dB in tissue material (rotation
normal to probe axis)

10 yW/g to 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 yW/g)

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole
centers: 1 mm

Fig 5.2 Photo of ET3DV6

Fig 5.3 Photo of EX3DV3
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5.1.2 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 £ 0.25 dB. 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 can be referred to appendix C
of this report.

5.2Data 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 input impedance of the DAE is 200 MOhm; the inputs are
symmetrical and floating. Common mode rejection is above 80
dB.

Fig 5.4 Photo of DAE

5.3Robot

The SPEAG DASY system uses the high precision robots (DASY4: RX90BL; DASY5: TX90XL) type from
Staubli SA (France). For the 6-axis controller system, the robot controller version (DASY4: CS7MB;
DASY5: CS8c) from Staubli is used. The Staubli robot series have many features that are important for
our application:

» High precision (repeatability £0.035 mm)
» High reliability (industrial design)
» Jerk-free straight movements

» Low ELF interference (the closed metallic construction shields against motor control fields)
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Fig 5.5 Photo of DASY4

5.4 Measurement Server

The measurement server is based on a PC/104 CPU board with CPU (DASY4: 166 MHz, Intel Pentium;
DASY5: 400 MHz, Intel Celeron), chipdisk (DASY4: 32 MB; DASY5: 128 MB), RAM (DASY4: 64 MB,
DASY5: 128 MB). The necessary circuits for communication with the DAE electronic box, as well as the
16 bit AD converter system for optical detection and digital I/O interface are contained on the DASY /O

board, which is directly connected to the PC/104 bus of the CPU board.

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

detection, controls robot movements and handles safety operations.

Fig 5.6 Photo of DASY5

(EE RN

DASYS |-

Fig 5.7 Photo of Server for DASY4

Fig 5.8 Photo of Server for DASY5
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5.5Phantom

<SAM Twin Phantom>
Shell Thickness 2 + 0.2 mm; Center ear point: 6 £ 0.2 mm

Filling Volume Approx. 25 liters L e

Dimensions Length: 1000 mm; Width: 500 mm; Height: =S —/j
adjustable feet » r |

Measurement Left Hand, Right Hand, Flat Phantom T

Areas

& -

Fig 5.9 Photo of SAM 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. On the

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

<ELI4 Phantom>
Shell Thickness 2 + 0.2 mm (sagging: <1%)

Filling Volume Approx. 30 liters -
Dimensions Major ellipse axis: 600 mm ;

Minor axis: 400 mm

Fig 5.10 Photo of ELI4 Phantom

The ELI4 phantom is intended for compliance testing of handheld and body-mounted wireless devices in

the frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with standard and all known tissue
simulating liquids.
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5.6 Device Holder

<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 at 5 mm distance, a positioning uncertainty of + 0.5 mm
would produce a SAR uncertainty of + 20 %. Accurate device positioning is therefore crucial for accurate
and repeatable measurements. The positions 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 center for both scales is the ear reference point (EPR).
Thus the device needs no repositioning when changing the angles.

The DASY device holder is constructed 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 5.11 Device Holder
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<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper part of
the mounting device in place of the phone positioned. The extension is fully compatible with the SAM
Twin and ELI phantoms.

N
—

Fig 5.12 Laptop Extension Kit

5.7 Data Storage and Evaluation
5.7.1 Data Storage

The DASY 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. 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-lose media, will always be zero.
Raw data can also be exported to perform the evaluation with other software packages.
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5.7.2 Data Evaluation
The DASY 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 Norm;, ajg, ai1, aiz
- Conversion factor ConvF;
- Diode compression point dcp;
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.
The formula for each channel can be given as :
V; = U; + U? o
1 1 1 dei
with V; = compensated signal of channel i, (i = x, y, z)
U; = input signal of channel i, (i = x, y, z)
cf = crest factor of exciting field (DASY parameter)
dcp; = diode compression point (DASY parameter)
From the compensated input signals, the primary field data for each channel can be evaluated :
) Vi
E-field Probes : E; = [—————
Normj;-ConvF
H-field Probes : H; = /V, - 0+aif+anf®
° i~ 1 f
with V; = compensated signal of channel i, (i = x, y, )
Norm; = sensor sensitivity of channel i, (i = x, y, z), pV/(V/m)2 for E-field Probes
ConvF = sensitivity enhancement in solution
a; = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZz]
E; = electric field strength of channel i in V/m
H; = magnetic field strength of channel i in A/m
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The RSS value of the field components gives the total field strength (Hermitian magnitude) :

Eot = /E,% + EZ + EZ

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

SAR =B} - ————
ot 5.1000

with SAR = local specific absorption rate in mW/g
Eit = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is set to 1, to account for actual head tissue density rather than the density of the
tissue simulating liquid.
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5.8 Test Equipment List
Manufacturer Name of Equipment Type/Model Serial Number Calibration
Last Cal. Due Date

SPEAG Dosimetric E-Filed Probe ET3DV6 1787 May 26, 2009 | May 25, 2010
SPEAG Dosimetric E-Filed Probe ET3DV6 1788 Sep. 23, 2008 | Sep. 22, 2009
SPEAG Dosimetric E-Filed Probe EX3DV3 3514 Jan. 21, 2009 | Jan. 20, 2010
SPEAG 835 MHz System Validation Kit D835V2 499 Mar. 17, 2008 | Mar. 16, 2010
SPEAG 900 MHz System Validation Kit D900V2 190 Jul. 16, 2007 | Jul. 15, 2009
SPEAG 1800 MHz System Validation Kit D1800V2 2d076 Jul. 10, 2007 | Jul. 09, 2009
SPEAG 1900 MHz System Validation Kit D1900V2 5d041 Mar. 28, 2008 | Mar. 27, 2010
SPEAG 2000 MHz System Validation Kit D2000V2 1010 Sep. 17, 2008 | Sep. 16, 2010
SPEAG 2300 MHz System Validation Kit D2300V2 1006 Sep. 12, 2007 | Sep. 11, 2009
SPEAG 2450 MHz System Validation Kit D2450V2 736 Jul. 12, 2007 Jul. 11, 2009
SPEAG 2600 MHz System Validation Kit D2600V2 1008 Sep. 12, 2007 | Sep. 11, 2009
SPEAG 3500 MHz System Validation Kit D3500V2 1014 Sep. 19, 2007 | Sep. 18, 2009
SPEAG 5 GHz System Validation Kit D5GHzV2 1006 Jan. 24,2008 | Jan. 23, 2010
SPEAG Data Acquisition Electronics DAE3 577 Nov. 12, 2008 | Nov. 11, 2009
SPEAG Data Acquisition Electronics DAE4 778 Sep. 22,2008 | Sep. 21, 2009
SPEAG Device Holder N/A N/A NCR NCR
SPEAG SAM Phantom QD 000 P40 C TP-1303 NCR NCR
SPEAG SAM Phantom QD 000 P40 C TP-1383 NCR NCR
SPEAG SAM Phantom QD 000 P40 C TP-1446 NCR NCR
SPEAG SAM Phantom QD 000 P40 C TP-1477 NCR NCR
SPEAG ELI4 Phantom QD 0VA 001 BB 1026 NCR NCR
SPEAG ELI4 Phantom QD 0VA 001 BA 1029 NCR NCR
Agilent PNA Series Network Analyzer E8358A US40260131 Apr. 17,2009 | Apr. 16,2010
Agilent Wireless Communication Test Set E5515C MY48360820 | Dec. 15,2008 | Dec. 14, 2009

R&S Universal Radio Communication Tester CMU200 105934 Nov. 11, 2008 | Nov. 10, 2009
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR

AR Power Amplifier 5S1G4M2 0328767 NCR NCR

R&S Power Meter NRVD 101394 Oct. 20, 2008 | Oct. 19, 2009

R&S Power Sensor NRV-Z1 100130 Oct. 20, 2008 | Oct. 19, 2009

R&S Spectrum Analyzer FSP7 101131 Mar. 12,2009 | Mar. 11, 2010

Table 5.1 Test Equipment List
Note: The calibration certificate of DASY can be referred to appendix C of this report.
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6. Tissue Simulating Liquids

For the measurement of the field distribution inside the SAM phantom with DASY, the phantom must be
filled with around 25 liters of homogeneous body tissue simulating liquid. For head SAR testing, the liquid
height from the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm,
which is shown in Fig. 6.1. For body SAR testing, the liquid height from the center of the flat phantom to
the liquid top surface is larger than 15 cm, which is shown in Fig. 6.2.

——'F

Fig 6.1 Photo of Liquid Height for Head SAR Fig 6.2 Photo of Liquid Height for Body SAR

Table 6.1 gives the recipes for tissue simulating liquid.

Frequency Water Sugar Cellulose Salt Preventol DGBE Conductivity | Permittivity
(MHz) (%) (%) (%) (%) (%) (%) (0) (e7)
For Head
835 40.3 57.9 0.2 1.4 0.2 0 0.90 41.5
900 40.3 57.9 0.2 1.4 0.2 0 0.97 41.5
1800, 1900, 2000 55.2 0 0 0.3 0 445 1.40 40.0
2450 55.0 0 0 0 0 45.0 1.80 39.2
For Body
835 50.8 48.2 0 0.9 0.1 0 0.97 55.2
900 50.8 48.2 0 0.9 0.1 0 1.05 55.0
1800, 1900, 2000 70.2 0 0 0.4 0 294 1.52 53.3
2450 68.6 0 0 0 0 314 1.95 52.7

Table 6.1 Recipes of Tissue Simulating Liquid
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Table 6.2 gives the targets for tissue simulating liquid.

Frequency Liquid Type Conductivity +59% Range Permittivity +5% Range
(MHz) (0) (e7)

835 Head 0.90 0.86 ~ 0.95 41.5 39.4~43.6

900 Head 0.97 0.92 ~1.02 41.5 39.4~436

1800, 1900, 2000 Head 1.40 1.33 ~1.47 40.0 38.0 ~42.0

2450 Head 1.80 1.71~1.89 39.2 37.2~41.2

835 Body 0.97 0.92 ~1.02 55.2 52.4 ~58.0

900 Body 1.05 1.00 ~ 1.10 55.0 52.3~57.8

1800, 1900, 2000 Body 1.52 1.44 ~1.60 53.3 50.6 ~ 56.0

2450 Body 1.95 1.85~2.05 52.7 50.1 ~55.3

Table 6.2 Targets of 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.

Table 6.3 shows the measuring results for simulating liquid.

Frequency Liquid Temperature | Conductivity Permittivity | Measurement
(MHz) Type (C) (o) () Date
835 Head 21.5 0.923 418 Jun 12, 2009
835 Body 21.2 0.976 53.0 Jun 15, 2009
1900 Head 21.3 1.43 39.2 Jun 12, 2009
1900 Body 21.6 1.55 52.1 Jun 15, 2009

Table 6.3 Measuring Results for Simulating Liquid
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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
An 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
Multi-plying Factor® 1/k®) 1V/3 1V6 12
(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of

variations in the measured quantity
(b) kis the coverage factor
Table 7.1 Standard Uncertainty for Assumed Distribution

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 DASY uncertainty Budget is showed in Table 7.2.
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Error Description Un(\:/zrlt:;nty Probability Divisor Ci U?‘tcaen:;;dt
(£9%) Distribution (19) (1) y
Measurement System
Probe Calibration 59 Normal 1 1 +59 %
Axial Isotropy 4.7 Rectangular V3 0.7 +1.9%
Hemispherical Isotropy 9.6 Rectangular V3 0.7 +3.9%
Boundary Effects 1.0 Rectangular V3 1 +0.6 %
Linearity 4.7 Rectangular V3 1 27 %
System Detection Limits 1.0 Rectangular V3 1 +0.6 %
Readout Electronics 0.3 Normal 1 1 +03%
Response Time 0.8 Rectangular V3 1 +05%
Integration Time 2.6 Rectangular \3 1 +15%
RF Ambient Noise 3.0 Rectangular \3 1 +1.7%
RF Ambient Reflections 3.0 Rectangular V3 1 +1.7%
Probe Positioner 0.4 Rectangular V3 1 $02%
Probe Positioning 2.9 Rectangular V3 1 +1.7%
Max. SAR Eval. 1.0 Rectangular V3 1 +0.6 %
Test Sample Related
Device Positioning 29 Normal 1 1 +29%
Device Holder 3.6 Normal 1 1 +3.6%
Power Drift 5.0 Rectangular \3 1 +2.9%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular V3 1 £23%
Liquid Conductivity (Target) 5.0 Rectangular V3 0.64 +1.8%
Liquid Conductivity (Meas.) 25 Normal 1 0.64 +16%
Liquid Permittivity (Target) 5.0 Rectangular \3 0.6 +1.7%
Liquid Permittivity (Meas.) 2.5 Normal 1 0.6 £15%
Combined Standard Uncertainty +109 %
Coverage Factor for 95 % K=2
Expanded Uncertainty *21.8 %
Table 7.2 Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz
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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.

8.1Purpose 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.

8.2System 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 that comes from a signal generator. 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:

Spacer

3D Probe positioner

| 17 f Field probe
\ Flat Phantom

Dipole
4
Dir.Coupler LI
Signal L e
Generator
Fig 8.1 System Setup for System Evaluation
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Amplifier

Power Meter
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Signal Generator

Calibrated Dipole

Directional Coupler

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

Fig 8.2 Photo of Dipole Setup

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. The table below indicates the system performance check can meet the variation criterion and the
plots can be referred to appendix A of this report.

Measurement Frequency Targeted SAR oy | Measured SARgq Deviation
Date (MHz) (W/kg) (W/kg) (%)
Jun 12, 2009 835 9.16 9.26 1.09
Jun 15, 2009 835 9.52 8.99 -5.57
Jun 12, 2009 1900 39.50 41.50 5.06
Jun 15, 2009 1900 40.10 41.30 2.99
Table 8.1 Target and Measurement SAR after Normalized
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9. DUT Testing Position

This DUT was tested in six different positions. They are right cheek, right tilted, left cheek, left tilted, face
of the DUT with phantom 1.5 cm gap and bottom of the DUT with phantom 1.5 cm gap as illustrated

below:

1. Define two imaginary lines on the handset

(@) The vertical centerline passes through two points on the front side of the handset - the midpoint
of the width w; of the handset at the level of the acoustic output, and the midpoint of the width wy,

of the bottom of the handset.

(b) The horizontal line is perpendicular to the vertical centerline and passes through the center of
the acoustic output. The horizontal line is also tangential to the face of the handset at point A.

(c) The two lines intersect at point A. Note that for many handsets, point A coincides with the center
of the acoustic output; however, the acoustic output may be located elsewhere on the horizontal
line. Also note that the vertical centerline is not necessarily parallel to the front face of the
handset, especially for clamshell handsets, handsets with flip covers, and other irregularly
shaped handsets.

Vertical
Center Line
w/2,

‘/W

Acoustic
Output

2 Wb/2

/Horizontal

Line

Bottom of
Handset

Vertical
Center Line
) w2 | w2
Horizontal |l
Line : !
A Acoustic
Output
Bottom of wmem
Handset \F- B
[ ;/
[ |
: 1
Wb/2 Wb/z

Fig 9.1 lllustration for Handset Vertical and Horizontal Reference Lines
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2. Cheek Position

(a) 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: Mouth, RE: Right Ear, and LE: Left Ear)
and align the center of the ear piece with the line RE-LE.

(b) 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. 9.2).

RE

LE

Fig 9.2 lllustration for Cheek Position

3. Tilted Position
(a) To position the device in the “cheek” position described above.
(b) While maintaining the device the reference plane described above and pivoting against the ear,
moves it outward away from the mouth by an angle of 15 degrees or until contact with the ear is
lost (see Fig. 9.3).

Fig 9.3 lllustration for Tilted Position -
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4. Body Worn Position

(a) To position the device parallel to the phantom surface with either keypad up or down.
(b) To adjust the device parallel to the flat phantom.
(c) To adjust the distance between the device surface and the flat phantom to 1.5 cm.

@y, , Sy,
I"“--.r.} % E=] 1-,_'%
- 5
4-*4;:,‘.-
Fig 9.4 lllustration for Body Worn Position
5. DUT Setup Photos
Please refer to Appendix E for the test setup photos.
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10. Measurement Procedures

The measurement procedures are as follows:

(a) For WWAN function, link DUT with base station emulator in middle channel

(b) Set base station emulator to allow DUT to radiate maximum output power

(c) Measure output power through RF cable and power meter

(d) Place the DUT in the positions described in the last section

(e) Set scan area, grid size and other setting on the DASY software

(f) Taking data for the middle channel on each testing position

(g) Find out the largest SAR result on these testing positions of each band

(h) Measure SAR results for the lowest and highest channels in worst SAR testing position

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

(a) Power reference measurement
(b) Area scan

(c) Zoom scan

(d) Power drift measurement

10.1 Spatial Peak SAR Evaluation

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

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:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

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

(c) Generation of a high-resolution mesh within the measured volume

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from
sensor to surface

(f) Calculation of the averaged SAR within masses of 1g and 10g
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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 for 300 MHz to 3 GHz.
The Zoom Scan is performed around the highest E-field value to determine the averaged
SAR-distribution over 10 g.

10.3 SAR Averaged Methods

In DASY, 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 Conducted Power (Unit: dBm)
Band GSM850 GSM1900
Channel 128 189 251 512 661 810
Frequency (MHz) 824.2 836.4 848.8 1850.2 1880.0 1909.8
GSM 31.30 31.30 31.34 29.58 29.15 28.68
GPRS 8 31.28 31.26 31.29 29.57 29.15 28.69
GPRS 10 29.25 29.23 29.16 27.06 27.20 27.19
11.2 Test Records for Head SAR Test
Plot Test SARq
No. Band Mode Position Channel (WIkg)
#01 GSM850 GSM Right Cheek 189 1.21
#02 GSM850 GSM Right Tilted 189 0.734
#03 GSM850 GSM Left Cheek 189 1.28
#04 GSM850 GSM Left Tilted 189 0.745
#05 GSM850 GSM Left Cheek 128 0.954
#06 GSM850 GSM Left Cheek 251 1.34
#07 GSM850 GSM Right Cheek 128 0.913
#08 GSM850 GSM Right Cheek 251 1.29
#09 GSM1900 GSM Right Cheek 661 0.862
#10 GSM1900 GSM Right Tilted 661 0.725
#11 GSM1900 GSM Left Cheek 661 1.25
#12 GSM1900 GSM Left Tilted 661 0.856
#13 GSM1900 GSM Right Cheek 512 1.03
#14 GSM1900 GSM Right Cheek 810 0.684
#15 GSM1900 GSM Left Cheek 512 1.44
#16 GSM1900 GSM Left Cheek 810 0.962
#17 GSM1900 GSM Left Tilted 512 1.04
#18 GSM1900 GSM Left Tilted 810 0.669
11.3 Test Records for Body SAR Test
Separation
Plot Test : SARq
No. Band Mode Position Dl(sr;c‘a::)ce Channel (Wikg)
#19 GSM850 GPRS10 Face 15 189 0.466
#20 GSM850 GPRS10 Bottom 15 189 0.731
#21 GSM850 GPRS10 Bottom 15 128 0.66
#22 GSM850 GPRS10 Bottom 15 251 0.682
#23 GSM1900 GPRS10 Face 15 661 0.247
#24 GSM1900 GPRS10 Bottom 15 661 0.409
#25 GSM1900 GPRS10 Bottom 15 512 0.413
#26 GSM1900 GPRS10 Bottom 15 810 0.313
Test Engineer : Robert Liu and Tang Liu
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Appendix A — Plots of System Performance Check

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
System Check_Head_835MHz_ 090612
DUT: Dipole 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: HSL_850_090612 Medium parameters used: f =835 MHz; 6 = 0.923 mho/m; &, =41.8; p = 1000 kg/m3
Ambient Temperature * 22.0 C; Liquid Temperature : 21.5 °C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.26, 6.26, 6.26); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM-Left; Type: QD 000 P40 C; Serial: TP-1477

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Pin=100mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.994 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 34.0 V/m; Power Drift =0.001 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) =0.926 mW/g; SAR(10 g) = 0.604 mW/g

Maximum value of SAR (measured) = 1.01 mW/g

dB
— 0.000

—-2.10

-4.20

-6.30

-8.40

-10.5

0dB=1.0lmW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/15
System Check Body 835MHz_ 090615
DUT: Dipole 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: MSL_850_090615 Medium parameters used: f= 835 MHz; 6 = 0.976 mho/m; &= 53; p = 1000

kg/m3
Ambient Temperature * 22.4 “C; Liquid Temperature : 21.2 'C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.09, 6.09, 6.09); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM - Front; Type: SAM; Serial: TP-1446

- Measurement SW: DASYS, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW?/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.976 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 32.7 V/m; Power Drift = -0.028 dB

Peak SAR (extrapolated) = 1.3 W/kg

SAR(1 g) = 0.899 mW/g; SAR(10 g) = 0.592 mW/g

Maximum value of SAR (measured) = 0.975 mW/g



-2.04

-4.08

-6.12

-8.16

-10.2

0dB=0.975mW/g




Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
System Check Head 1900MHz_090612
DUT: Dipole 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: HSL_1900_090612 Medium parameters used: f = 1900 MHz; 6 = 1.43 mho/m; ¢, = 39.2; p = 1000 kg/m3
Ambient Temperature * 22.4 “C; Liquid Temperature : 21.3 °C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(5.12, 5.12, 5.12); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Pin=100mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.89 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.7 V/m; Power Drift =-0.031 dB

Peak SAR (extrapolated) = 7.31 W/kg

SAR(1 g) = 4.15 mW/g; SAR(10 g) = 2.15 mW/g

Maximum value of SAR (measured) =4.72 mW/g

dB
— 0.000

—-3.08

-1.76

-11.6

-15.5

-19.4

0dB=4.72mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/15
System Check Body 1900MHz 090615
DUT: Dipole 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: MSL 1900 090615 Medium parameters used: f = 1900 MHz; 6 = 1.55 mho/m; €= 52.1; p=1000

kg/m3
Ambient Temperature * 22.3 C; Liquid Temperature : 21.6 'C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.49, 4.49, 4.49); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM - Front; Type: SAM; Serial: TP-1446

- Measurement SW: DASYS, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW?/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.78 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.6 V/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 6.36 W/kg

SAR(1 g) =4.13 mW/g; SAR(10 g) = 2.23 mW/g

Maximum value of SAR (measured) =4.71 mW/g



-3.44

-6.88

-10.3

-13.8

-17.2

0 dB = 4.71mW/g
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Appendix B — Plots of SAR Measurement

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#08 GSM850_Right Cheek_Ch251
DUT: 960225

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium: HSL_850_090612 Medium parameters used: f =849 MHz; 6 = 0.936 mho/m; ¢ =41.7; p = 1000 kg/m3
Ambient Temperature * 22.0 C; Liquid Temperature : 21.5 'C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.26, 6.26, 6.26); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM-Left; Type: QD 000 P40 C; Serial: TP-1477

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch251/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.40 mW/g

Ch251/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 31.3 V/m; Power Drift =-0.116 dB

Peak SAR (extrapolated) = 1.70 W/kg

SAR(1 g) =1.29 mW/g; SAR(10 g) = 0.891 mW/g

Maximum value of SAR (measured) = 1.38 mW/g

dB
0.000

-2.20

-4.40

-6.60

-8.80

-11.0

0dB=1.38mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#02 GSM850_Right Tilted Ch189
DUT: 960225

Communication System: GSM850; Frequency: 836.4 MHz;Duty Cycle: 1:8.3
Medium: HSL_850_090612 Medium parameters used: f=836.4 MHz; 6 = 0.925 mho/m; .= 41.8; p = 1000 kg/rn3
Ambient Temperature * 22.0 C; Liquid Temperature : 21.5 'C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.26, 6.26, 6.26); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM-Left; Type: QD 000 P40 C; Serial: TP-1477

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch189/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.842 mW/g

Ch189/Z.0oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 28.1 V/m; Power Drift =-0.012 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.734 mW/g; SAR(10 g) = 0.502 mW/g

Maximum value of SAR (measured) = 0.775 mW/g

dB
0.000

-3.04

-6.08

-9.12

-12.2

-15.2

0dB=0.775mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#06 GSM850_Left Cheek Ch251
DUT: 960225

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium: HSL_850_090612 Medium parameters used: f =849 MHz; 6 = 0.936 mho/m; ¢ =41.7; p = 1000 kg/m3
Ambient Temperature * 22.0 C; Liquid Temperature : 21.5 'C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.26, 6.26, 6.26); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM-Left; Type: QD 000 P40 C; Serial: TP-1477

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch251/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.46 mW/g

Ch251/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 29.9 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 1.77 W/kg

SAR(1 g) =1.34 mW/g; SAR(10 g) = 0.926 mW/g

Maximum value of SAR (measured) = 1.42 mW/g

dB
0.000

-2.30

-4.60

-6.90

-9.20

-11.5

0dB = 1.42mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#06 GSM850 Left Cheek Ch251 2D
DUT: 960225

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium: HSL_850_090612 Medium parameters used: f =849 MHz; 6 = 0.936 mho/m; ¢ =41.7; p = 1000 kg/m3
Ambient Temperature * 22.0 C; Liquid Temperature : 21.5 °C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.26, 6.26, 6.26); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM-Left; Type: QD 000 P40 C; Serial: TP-1477

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch251/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.46 mW/g

Ch251/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 29.9 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 1.77 W/kg

SAR(1 g) =1.34 mW/g; SAR(10 g) = 0.926 mW/g

Maximum value of SAR (measured) = 1.42 mW/g

12/10g Averaged SAR

SAR: Zoom Scan:Vahe Along 2, E=2, ¥=2
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#04 GSM850_Left Tilted_Ch189
DUT: 960225

Communication System: GSM850; Frequency: 836.4 MHz;Duty Cycle: 1:8.3
Medium: HSL_850_090612 Medium parameters used: f=836.4 MHz; 6 = 0.925 mho/m; .= 41.8; p = 1000 kg/rn3
Ambient Temperature * 22.0 C; Liquid Temperature : 21.5 'C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.26, 6.26, 6.26); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM-Left; Type: QD 000 P40 C; Serial: TP-1477

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch189/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.834 mW/g

Ch189/Z.0oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 27.9 V/m; Power Drift =-0.045 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.745 mW/g; SAR(10 g) = 0.509 mW/g

Maximum value of SAR (measured) =0.791 mW/g

dB
0.000

-3.06

-6.12

-9.18

-12.2

-15.3

0dB=0.791mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#13 GSM1900_Right Cheek_Ch512
DUT: 960225

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium: HSL_1900_090612 Medium parameters used : f=1850.2 MHz; ¢ = 1.38 mho/m; & = 39.4; p = 1000 kg/m?

Ambient Temperature * 22.5 C; Liquid Temperature : 21.4 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(5.12, 5.12, 5.12); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch512/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

Ch512/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.2 V/m; Power Drift = 0.031 dB

Peak SAR (extrapolated) = 1.75 W/kg

SAR(1 g) =1.03 mW/g; SAR(10 g) = 0.577 mW/g

Maximum value of SAR (measured) = 1.16 mW/g

dB
0.000

-3.70

-7.40

-11.1

-14.8

-18.5

0dB = 1.16mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#10 GSM1900_Right Tilted_Ch661
DUT: 960225

Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium: HSL_1900_090612 Medium parameters used: f = 1830 MHz; 6 = 1.41 mho/m; &, = 39.3; p = 1000 kg/m3
Ambient Temperature * 22.4 ‘C; Liquid Temperature : 21.3 'C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(5.12, 5.12, 5.12); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch661/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.827 mW/g

Ch661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.2 V/m; Power Drift =-0.038 dB

Peak SAR (extrapolated) = 1.27 W/kg

SAR(1 g) = 0.725 mW/g; SAR(10 g) = 0.386 mW/g

Maximum value of SAR (measured) = 0.801 mW/g

dB
0.000

-3.60

-7.20

-10.8

-14.4

-18.0

0dB=0.801mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#15 GSM1900_Left Cheek_Ch512
DUT: 960225

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium: HSL_1900_090612 Medium parameters used: f = 1850.2 MHz; 6 = 1.38 mho/m; ¢ .= 39.4; p = 1000 kg/m3
Ambient Temperature * 22.4 ‘C; Liquid Temperature : 21.3 'C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(5.12, 5.12, 5.12); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch512/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.59 mW/g

Ch512/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.4 V/m; Power Drift =-0.064 dB

Peak SAR (extrapolated) =2.62 W/kg

SAR(1 g) = 1.44 mW/g; SAR(10 g) = 0.712 mW/g

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

dB
0.000

-3.96

-7.92

-11.9

-15.8

-19.8

0dB=1.59mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#15 GSM1900_Left Cheek Ch512 2D
DUT: 960225

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium: HSL_1900_090612 Medium parameters used: f = 1850.2 MHz; ¢ = 1.38 mho/m; g, = 39.4; p = 1000 kg/m3
Ambient Temperature * 22.4 “C; Liquid Temperature : 21.3 °C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(5.12, 5.12, 5.12); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch512/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.59 mW/g

Ch512/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.4 V/m; Power Drift = -0.064 dB

Peak SAR (extrapolated) =2.62 W/kg

SAR(1 g) = 1.44 mW/g; SAR(10 g) = 0.712 mW/g

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

12/10g Averaged SAR

SAR: Zoom Scan:Vahe Along 2, E=2, ¥=2

N

0.z i H“‘-o—._\_

onLLl—1 11 1 1 11 1 1 11 1 1 I I 11 1 1 11 1 1




Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/12
#17 GSM1900_Left Tilted_Ch512
DUT: 960225

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium: HSL_1900_090612 Medium parameters used : f=1850.2 MHz; ¢ = 1.38 mho/m; & = 39.4; p = 1000 kg/m?

Ambient Temperature * 22.5 C; Liquid Temperature : 21.4 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(5.12, 5.12, 5.12); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Ch512/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.18 mW/g

Ch512/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.3 V/m; Power Drift = -0.037 dB

Peak SAR (extrapolated) = 1.86 W/kg

SAR(1 g) =1.04 mW/g; SAR(10 g) = 0.531 mW/g

Maximum value of SAR (measured) = 1.16 mW/g

dB
0.000

-3.6b

-1.32

-11.0

-14.6

-18.3

0dB = 1.16mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/15
#19 GSM850_GPRS10_Face 15Smm_Ch189
DUT: 960225

Communication System: GSM850; Frequency: 836.4 MHz;Duty Cycle: 1:4
Medium: MSL 850 090615 Medium parameters used : f = 836.4 MHz; 6 = 0.977 mho/m; €= 53; p=1000

kg/m3
Ambient Temperature * 22.4 “C; Liquid Temperature : 21.2 'C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.09, 6.09, 6.09); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM - Front; Type: SAM; Serial: TP-1446

- Measurement SW: DASYS, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch189/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.500 mW/g

Ch189/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.5 V/m; Power Drift = -0.169 dB

Peak SAR (extrapolated) = 0.605 W/kg

SAR(1 g) = 0.466 mW/g; SAR(10 g) = 0.335 mW/g

Maximum value of SAR (measured) = 0.492 mW/g



-h.69

-f.by

-9.49

0.492mW/g

0dB=



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/15
#20 GSM850_GPRS10_Bottom_15mm_Ch189
DUT: 960225

Communication System: GSM850; Frequency: 836.4 MHz;Duty Cycle: 1:4
Medium: MSL 850 090615 Medium parameters used : f = 836.4 MHz; 6 = 0.977 mho/m; €= 53; p=1000

kg/m3
Ambient Temperature * 22.4 “C; Liquid Temperature : 21.2 'C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.09, 6.09, 6.09); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM - Front; Type: SAM; Serial: TP-1446

- Measurement SW: DASYS, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch189/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.778 mW/g

Ch189/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 23.9 V/m; Power Drift = -0.062 dB

Peak SAR (extrapolated) = 0.979 W/kg

SAR(1 g) = 0.731 mW/g; SAR(10 g) = 0.518 mW/g

Maximum value of SAR (measured) = 0.775 mW/g



-2.12

-4.24

-b.36

-8.48

-10.6

0dB=0.775mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/15
#20 GSM850_GPRS10 Bottom_15mm_Ch189 2D
DUT: 960225

Communication System: GSM850; Frequency: 836.4 MHz;Duty Cycle: 1:4
Medium: MSL 850 090615 Medium parameters used : f = 836.4 MHz; 6 = 0.977 mho/m; €= 53; p=1000

kg/m3
Ambient Temperature * 22.4 “C; Liquid Temperature : 21.2 'C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.09, 6.09, 6.09); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: SAM - Front; Type: SAM; Serial: TP-1446

- Measurement SW: DASYS, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch189/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.778 mW/g

Ch189/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 23.9 V/m; Power Drift = -0.062 dB

Peak SAR (extrapolated) = 0.979 W/kg

SAR(1 g) = 0.731 mW/g; SAR(10 g) = 0.518 mW/g

Maximum value of SAR (measured) = 0.775 mW/g

1g/10g Averaged SAR

| -
SAR; Zoom ScanValue Along £, X=2, ¥'=2 Markers
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/15
#23 GSM1900_GPRS10_Face_15mm_Ch661
DUT: 960225

Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:4
Medium: MSL 1900 090615 Medium parameters used: f = 1880 MHz; 6 = 1.53 mho/m; €= 52.2; p=1000

kg/m3
Ambient Temperature * 22.3 C; Liquid Temperature : 21.6 'C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.49, 4.49, 4.49); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASYS, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch661/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.278 mW/g

Ch661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.6 V/m; Power Drift =-0.176 dB

Peak SAR (extrapolated) = 0.350 W/kg

SAR(1 g) = 0.247 mW/g; SAR(10 g) = 0.155 mW/g

Maximum value of SAR (measured) = 0.269 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/15
#25 GSM1900_GPRS10 Bottom_15mm_Ch512
DUT: 960225

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:4
Medium: MSL 1900 090615 Medium parameters used : = 1850.2 MHz; ¢ = 1.49 mho/m; €= 52.3; p=1000

kg/m3
Ambient Temperature * 22.3 C; Liquid Temperature : 21.6 'C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.49, 4.49, 4.49); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASYS, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch512/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.442 mW/g

Ch512/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14 V/m; Power Drift = -0.144 dB

Peak SAR (extrapolated) = 0.602 W/kg

SAR(1 g) =0.413 mW/g; SAR(10 g) = 0.245 mW/g

Maximum value of SAR (measured) = 0.450 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/6/15
#25 GSM1900_GPRS10_Bottom_15mm_Ch512_2D
DUT: 960225

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:4
Medium: MSL 1900 090615 Medium parameters used : = 1850.2 MHz; ¢ = 1.49 mho/m; €= 52.3; p=1000

kg/m3
Ambient Temperature * 22.3 C; Liquid Temperature : 21.6 'C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.49, 4.49, 4.49); Calibrated: 2009/5/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

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

- Measurement SW: DASYS, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch512/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.442 mW/g

Ch512/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14 V/m; Power Drift = -0.144 dB

Peak SAR (extrapolated) = 0.602 W/kg

SAR(1 g) =0.413 mW/g; SAR(10 g) = 0.245 mW/g

Maximum value of SAR (measured) = 0.450 mW/g

1g/10g Averaged SAR
| -
SAR; Zoom ScanValue Along £, X=2, ¥=2 Markers
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sanion as.  FCC SAR Test Report Report No. : FA960225

Appendix C — DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456 Report Issued Date : Jun. 26, 2009
FAX : 886-3-328-4978 Report Version : Rev. 02
FCC ID : WVB-AV2300



SBRORTIN L&l

Calibration Certificate of DASY

Calibration Laboratory of
Schmid & Partner

Engingering AG
Zaughausstrasse 43, 8004 Zurich, Switzerland

=3 Schwaizarischar Kallbrisrdanst

c Sarvico suisse détalonnags
Sarvizhe avizzers dl aratura

5 wise Calibration Sarvize

Agsredited by the Swisy Agcreditation Sarvice [SAS) Aceraditation No: SCS 108
The Swiss Accraditation Sarvics is ona of the signatoriss to the EA
Mu'tilateral Agresmant for the moognition of callbration cartificates

cisr  Sporton (Auden) Certificas No: DB35V2-499_Mar08
FICATE

Oibijwct m' Sﬂ:m

Calaraten procedurels) mmﬁ\‘?

| Caliseatian dater March 17, 2008

Condtan of B8 caibrated om0 Tolarance

Thea cabisration camfeales documeris e FACRanainy o raberal 2ancands, which fa@ e e ANYECAl LN M MEAS.ITemBenTs (51)
The messurements and e uncersEintes wi conlicense probabiity s given on the llewing pages and are pard of the canificate

| &l calibraters hove boon conduchad in the doped iebomitory fadily: emvd:onmaent impemaiune (22 + 37°C and homidty < T0%.

Calibrstion Eguipment used (M&TE ortical for casoreton)

Primary Btandarcs 1D# Cal Dadn (Calbraind by, Cartificate Mo ) Echeduled Calbraton
Praser meter EFM-4474 GHAT4ED D D4-0-07 (METAS, Mo, 21708 738) Ce-0d
Power 3snsar HP B01A WSITINATED Q=T (METAT, Mg, 21T-00TI6) DOici=03
Rstaranca 20 28 Atarystar | S0 &08E (20g) 07-Bag 07 [METAS, Ne 21 7-00718) Aug8
Relfarence Probe ESI0V2 a8 3025 01-Mer-08 (APEAB. Mo. ES3-3025_MarlE) Pl -k
DAE4 &N 80D 02-8op-07 [SPEAG, No. DAZL000_Sepl?) Sop-08
Sesnndary Sardanrds D2 Chasck Dans (in hausa) Sehadidng Chack
Power gengor HP 84814 MragEn 10U (SPEAG, In ouse cheok Qa-0T) Inn g e Qot-08
RF generatar R&E SMT-06 100508 O4-pug-ei (EPEAG, in housa chook Oat-0T) In kouse chock: Cot-06
Natwnrk Analyrar HP BTAIE USATIROBAS 54706 AB-Onz-01 (SPEAG in haisss mnack Detdom) In bouss chack: Oo08

Mame Funsten Slerintisng
Cabrted by Claudis { subiar Laboraissn Technician || @\J‘.

[

| Aaproved oy: g Pokcwic Tachrizal Manager ,ﬁﬁ’ﬂ “e/ig

iesand March 17, 2008

| B et

This exlixrmiion 'Dl!_'_'ll:full Shall nod b reprodicad exceat n il without wiimen :0prowal 0° the Sboratory

Certrfizale Mo DEISVZ-40E_Mar0d Fage1of@

SPORTON INTERNATIONAL INC.



=arsuan. Calibration Certificate of DASY

Calibration Laboratory of At §  Schwelzarlscher Kalloriardianst
Schmid & Pariner R ¢ Service suisse d'énalonnags
Enginesrn AlG = - Sarvigio avizzaro di toroturs
ZIUM,M Zurich, Switzariand Y S Swien Caibration Sandea
ol
Arcraditad by the Swiss Accreditation Ssrvice (SAS) Accrediumion Mo.: SCS 108

The Swiss Accreditalion Service is one of the signatories fo the EA
Multilateral Agresmant for the recognition of calibration cartificates

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL / NORM x.yv.2
MNIA 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-

b)

c)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, December 2003

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

Federal Communicalions Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FGC Guidelines for Human Exposure to Radiofrequency
Electromagnatic Figlds: Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure o Radiofrequency Emissions”,
Suppiement T (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4 System Handboolk

Methods Applied and Inierpretnﬁon 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.

Anlerma Pararmelers with TSL: The dipulf; is mounted wilth Lhe spacer Lo posilion ils feed
point exactly below the center marking of the flal phantom section, with the amms orented
parallel to the body axis.

Fead Point impedance and Relurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transiormed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflacted power, No uncenainty required.

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

SAR measurad! SAR measured al the stated antenna input power.

SAR narmalized: SAR as measurad, nommalized to an input power of 1 W at the antenna
connechor.

SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result.

Corlificals No: DBIGV2-495_Marog Pace 2ol9

SPORTON INTERNATIONAL INC.



=arsuan. Calibration Certificate of DASY

Measurement Conditions

DASY system configuration, as far as nol given on page 1

DASY Version DASY4 W47
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom V4.2
Distance Dipola Canter - TSL 156 mim with Spacer
Zoom Scan Resolution dx, dy. gz =5 mm
Froguaency B35 MHz = 1 MHz
Head TSL parameters
The foliowing paramaters and calculations wene appled
Tamparaturo Pormittivity Canduetivity
Mominal Head TSL parameters 20*C a1k 0.90 mhaim
Measured Head TSL paramelers {(220+03°C 41526% C.80 mholm £ 8 %
Hand ¥<5 Mmpacticion dusting test jredaehy U - =
SAR result with Head TSL
| 5AR sveraged over 1 cm’ (1 g] of Head T5L Condition
i SAR measured 250 mW input power 229mW/ig
| SAR nomalized nomalized fo 1W GAEmMW /g

[ SAR for nominal Head TSL paramealars '

nomalizad 1o 1W

9.16 mW /g £ 17.0 % (k=2}

SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW nput power 1 5|;| Tf” g
SAR normalized nomalized o 1W BO0mW/g

SAR for rominal Head TSL parametars '

-namalizad fo TW

€.00 mW /g £ 16.5 % (k=2}

" Correction o nominal TSL garameiens acoording (o d), chapter “SAR Sensithities®

Carlificate No: DA3SVE-455 Mardi Page 3089

SPORTON INTERNATIONAL INC.



=arsuan. Calibration Certificate of DASY

Body TSL parameters
The fallowing paramatars and calculations were apphed.
Temperature Permittivity Conductivity

Mominal Body TSL parameteors 20'C £5.2 D.97 mhodm
Measured Body TSL paramaters {(#Z20202)°C MOzE®h 1.00 mhaim £ 8 %
Body TSL temparature during test (220+£02)°C - w——

SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Candiion - —
SAR messred 250 mW Input poveer _2.4_1[-. mWig
SAR nomalized romadized to TW D.B4mW /g i

SAR for nominal Body TSL parameters * narmalized o 1W 8.52 mW/ g £ 17.0 % (k=2)

SAR averaged aver 10 em® (10 g) of Body TSL eondition

SAR messured

250 mW input power

183 mW /g

SAR nomalized
SAR far noming! Body TSL parameters ¥

rormalized w 1W
narmmalizad ta TW

GE2mW/ig

637 mW/ gt 16.5 % (k=2)

¥ Gomection to nominal TSL parameters according 1o d), chapler “S4R Saasivilies”

Carilicain Mo: DE3ISV2-400_MarDd Paged ol @

SPORTON INTERNATIONAL INC.



‘ ’Calibration Certificate of DASY

SBRORTIN L&l

Appendix

Antenna Parameters with Head TSL

Impedance, transformed o feed point S2uil-2.3)0
Ratun Loss - 28948

Antenna Parameters with Body TSL

Impestiance, Enafiemed o feed poin 482 01-3.30

Return Loss -2834de

General Antenna Parameters and Design

[ Electrical Datay (one drection) 1302 ns

After lang term uss with 100W radlated power, only a slight warming of the diocle near the feedgoirt can be maasurad.

The dipele s mads of standard serming d coaria’ cable. The canter conducior of the faeding Ene is direetly cennacted to the
sepand arm of the dipele. The anlenna is therafore shor-circuited for DC-s:gnals.

Mo excesslve forrs meel be applied o he dipole s, becsuse tey migh bend o the soldered conneciions near the
feedocint may be damaced.

Additional EUT Data

Manufactred by Y SPEAD
Menufaciured on July 10, 2003
Cenificale Mo: DEXSVZ-488_Mardd FageSol B

SPORTON INTERNATIONAL INC.



=arsuan. Calibration Certificate of DASY

DASY4 Validation Report for Head TSL

Dale/Time: 17.03.2008 11:32:45
Test Laboratory: SPEAG, Zurich, Switzerland
DMIT: Tvipode 835 MHz; Type: DE35V2; Serial: DRISVE - SN:499

Communication Sysiem: CW-835; Frequency: 835 MHz; Duty Cyele: 101
Medium: HEL 900 MH;

Medium parmmeters used: = 8§35 MHz; o = (0.9 mho/m; £ = 41.5; p= 1000 kg/m’
Phantom section: Flat Section

Muasurement Standard: DASYS (High Prevision Assessment)

DASY4 Configuration:
s Probe: ES3DVI - SN3025; ConvF(6.09, 6.09, 6.00); Calibrated: 01.05.2008
*  Sencor-Surface: 3 .4mm (Mechanical Surface Detection)
+  Electonics: DAES Sa%09; Calibrated: 03,09.2007
*  Phamoan: Flat Phonwom 4.90; Type: QDUDIPAEAN,; §

*  Measurement SW: DASYR, V4,7 Ruild 55; Pestorocessing SW: SEMUCAD, V1R Build 172

Unnamed procedure/Zoom Scan (7x7x7)/Cube 0:
Measurement grnid: dx=5mm, dy=>5mm, dz=3mm
Reference Value = 54.9 Vim; Power Drift — -0.005 dB
Peak SAR [extrapolated) = 3.34 Wikg

SAR(L g) = 2.29 mWig: SAR(0 ¢) = 1.5 mWig
Maoimum value of SAR (measured) = 2.58 mWig

¢n TRl
a.ooo

-4.20

6.30

0 dB = 2.55mWig

Cortificate Mo: DE3SV2-400_Mar(E Pagu B of B

SPORTON INTERNATIONAL INC.



c ’Calibration Certificate of DASY

SBRORTIN L&l

Impedance Measurement Plot for Head TSL
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Carfificate Mo: Da3ISV2-439 Mar(B Paga 7 of 8

SPORTON INTERNATIONAL INC.
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Calibration Certificate of DASY

DASY4 Validation Report for Body TSL

Dt Time: 10,02 2008 12:48:36
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DA35VE; Serial: DRISVI - SN:499

Communication System: CW; Frequency: 835 MHx; Duty Cyele: 1:1
Medium: MSLOOO;

Medium parameters used: £= 835 MHz; o= 1 mho/m; &, = 545 p = 1000 kp/m!’
Phantom section: Flat Section

Meagurement Standard: DASYA [High Precizsion Assezsment)

DASY 4 Configuration:
*  Probe: ESIOVT - SNIOZS; Convl{ 585, 5.85, 5.85); Calibeated: 01,03 J00%
®  Sensor-Surface: dmm (Mechanlcal Surfice Detestion)
o Blectrorics: DAES Sn90%: Calibeated; 00,09 2007
*  Phantom: Flet Phantom 4.90; Type: QDOCUPEIAA: ;

- Measurcment SW: DASYA, V4.7 Build 25; Poddpoooossang SW: SEMUALD, VILE Buld 172

Pin = 250mW, d = 15mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dv=53mm, dz=5mm

Reference Value = 51.8 Vim; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 3.59 W/kg

SAR(1 g) = 2.4 mW/g; SAR(1U g) = 1.63 mW/g

Maximum value of SAR (measured) = 2.64 mW/g

di
l.oom

6.24

3z

0 dB =2.564mWig

Codtificato No: DE3EY2-499 Mar(d Page B of §

SPORTON INTERNATIONAL INC.
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SBRORTIN L&l

Impedance Measurament Plot for Body TSL
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Caorblicate Mo: DE3IEV2-490_Marlg Paga B of 8
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oo 0. Calibration Certificate of DASY

Calibration Laboratory of § Schwaizsrischar Kalbrisrdisnst
Schmid & Partner c Survice sulsse d'Elalormage
Engineering AG Servizio svizzero di aralura

Faughausairasas 43, B004 Turich, Switterand 5 Swins Callbration Sarvica

Accrediles by the Swiss Federl Office of Metuiogy s Aszeditabon Ascreditation ko SCS 108
Tha Swiee Accraditatinn Serviza e ona of the signatoriss Io the EA
Mulilateral Agresmont for the recognition of callbration centificabes

Cartificatn No: D1800V2-54041_ Mar08

Cisjend D1800V2 - SN: 5d041

Calibration procedunss] QA CAL-05vT
wmwum validation kits

Cailralisn cate: March 18, 2008

Gondais of tha calivented inn | Tolerance

This calibration cortificio demments tha iraosability 1o national standarncs, which realass the phyeieal unite of measuraments {51}
Thee messurements and ine unoeienles with confdence potabil by ore goen on Bhe falkming pEages ored are e of e cenlifcsie

Ml caibrationa hove been conducied in the closed Inbormtory faclsy: environment lemparature (22 £3)°C and humadity < T%

Calibration Equipmoni used [MATE oriticad for calibmtion)

Primary Slancarss [io# _ Col e {Cafibieated by, Cerlificats Mo.) Sonedubed Calnation
Paiwar milad EFM-2228 [EHE TaE A (M-D0 P (METAS, b 211000 35) et

Pews sensar HP 84614 UEaTaeRTa 00T (METAS, No. 21 T-00738] Oe-08

Rebarance 20 dB Adenuabar Bi: 5088 {20g) OF-hag-07 (METAS, Mo 21700718} SuG-0h

Raleremos 10 0B Abenuatar SN 8047.Z {hary O7-Aug-OT (METAS, Mo 21700718 Aug-0B

Hefarence Proba ESI0V2 BN 3025 01-Mae-03 (SPEAG, Na. EEFI025_MarDs) Mar-0B

RAE4 Sk 208 3-Sep-08 (SPEAG, No. DAEA-805_SaplT) Gep-0T

Sepondany Sundants lina Chaacst Derta (it hisusa ) Soivadubed Check
Powar gensor HP B481A | MY21092317 18-Det-02 {SPEAL. in FoLme shadk Det-07) n Houss sheck: Oo-08
AF gererlor AES SMT-08 | 10000E A-Aug-33 (SPEAS, In house chack Dct-07) 'n house Sheck: Dct-B
Blanwnmk Arabyrer P S FAaE USSR 54908 18-0ck01 (SPEAG. In touss check Dict-07)] o hass coeck’ Cick0i
Power mater EPM-S428 B3I TR T DDt-0T (METAS, Mo, 21700738) O3

Farna Funcan Signaluru

Cadbeate by Marcal Fane ] Laboratory Tachnican ﬁ#’
Roprene £y Kt Pk Tecnnical Managar /%i/;’_ ’K%.

Htued: Maon 18, I00E

This culibration cerifieats shall net Pe rapfadussd sosapt In full adtheut weitbas sppedual al B labaestany

Certificats Na: DI900VE-54041_Mar0d Paga 1.cf @

SPORTON INTERNATIONAL INC.
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Calibration Certificate of DASY

Callbration Laboratory of
Schmid & Partner
Enginearing AG

Zeughaussirasse 43, BO0E Zurich, Swienrand

g  Sahwelzeriseher Halibrierdienst

C Barvion suisss ddtalonnage
Saryixo mvizzars dl ™ratura

8 Bwiss Galibeation Service

Nerachied by e Swiss Fedenal Dffice of Metrelogy and Accreditation Accreditation Mo SCS 108
The Swise Accreditation Servics is one ol tho signatories o tha EA
MubiRataral Agresment for the mcognition of calibration certificales

Glossary:

TSL tissue simulating liquid

ConvF gansitivity In TSL 7/ NORM x v,z
MNIA nat applicable or not measursd

Calibration is Performed According to the Fellowing Standards:

a) IEEE S1d 1528-2003, “|IEEE Recommended Praclice for Datermining the Peak Spalial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, Decembear 2003

b) CEMELEC EN 50361, "Basic standard for tha 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 Enginzering & Technology (FCC DET),
*Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Infermation for Evaluating Compliance of Mobile ard
Portable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) 1o Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applled and Interpretation of Parameters:
+ Measursment Condiions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificata are valid at the frequency indicated.

s Anlenna Paramelers with TSL: The dinolé 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 io the body axis.

+ Feed Point Impedarnce and Return Loss: These paramaters are measured with the dipole
positionad under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connectar to the feed point. The Ratum Loss ensures low
reflected power. No uncertalnly required.

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

«  SAR measured: SAR measured st the stated antanna input power.

«  SAR normslized; SAR as messured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used Lo calculate the
nominal SAR result,

Certificate No: D19000VE-50041_Manis Paga 2 ol &
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Measurement Conditions
DASY avalem configuration, s far as not given on page 1.

DASY Varsion DASY4 Va7

Extrapolation M\amd Extrapciation

Phantom Moduler Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with- Spacer

Zoom Scan Resclution dx, dy, dz =5mm

Fraguancy 1800 MHz = 1 MHz
Head TSL parameters

The fallewing paramaters anc calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL paramaters 220°C 40.0 1.40 mhaim

Maasured Head TSL paramotars {220 £02)°C 40248% 1.47 mholm + B %

Head T5L temparaturs during test 11+03) G — -
SAR result with Head TSL

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

SAR s s 250 Y il e 101 m ig

I SAR nomalized normalized la W A0.4 Ml g

SAR for nominal Head TSL parameters

normalized ta 1YY

395 mWIg£17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condiion
SAR measured 250 mW Inpud power EI0mW g
AR normallzed nomadized 1o 1W 20.8mwW /g

SAR for nominal Head TSL parameters '

-marmalzed to 1W

20.6mW | g £ 16.5 % [k=2)

! Coraclion to nomingl TSL paramaters according io d), choplar “SAR Sansillvities™

Cartificats No: D1900V2-528041_Man(B
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Eody TSL parameters
The fellewing peramatars and caleulations were applied. o R
Temperature Parmittivity Conductivity

Nominal Body T5L parameters 220°C 53.3 1.52 mhaim
Maasured Body TEL parametors (220=02)"C ElE+E% 1.57 mhoim 6 %
Body TSL temperatung dl.il'lnﬁ_ tost [214£02)'C —

SAR result with Body TSL
___!:Aﬂmmdm1¢m‘ﬁmnfm13l. Condition
SAR measursd 250 mW input power 1a4mifiig
SAR normolized normalized 1o 7w 41.6mWig

SAR for nominal Body TSL parameélers ©

narmalized 1o 1W

404 MW g+ 17.0 % [k=2)

SAR averaged over 10 em’' (10 gh of Body TSL

SAR maezsured

SAR normalized

candlon
250 mW input power S44mi /g
normalized lo W 21.8mWig

SAR for neminal Body TEL paramatars *

normalized Lo 1w

21.3mW /g £ 16.5 % (ks2)

Certificale Moz D1900W253047_Mardg

T Correction to neminal TSL paramaters accanging 10 ), crapter “SAR Sensiivtes’

Fagadatd
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Appendix

Antenna Parameters with Head TSL
Impadance, transfomean o fesd pont 5400+ 01 02
Retum Loss -242 dB

Antenna Parameters with Body TSL

Impedance, ransformed to feed pont 48.00+ 8.1 0

Retum Loss - 236 dB

General Antenna Parameters and Design

| Electrical Detay (one diecion) | 1188 ns

Alesr long lerm use with 100W radiated power, only @ slight warming of the dipole nsar he feedpain can be mesiured.

The digole is made of standard samingid coaxel cable. The cenler conductor of the feeding linz s diractly connected 1o the
second arm of the diole. The antanna is therefors shor-circuited for DC-signals,

Mo axcassve fores muest be applied 1o the dipole ams, becausas ey might bend or the scldered conresclions rearn e
feedpoint may ba damaged

Additional EUT Data
Famlr-rjumd by SFEAG
Marufactured on July 04, 2003
Garlificatn Moo O S00V2-5d041_Maria Paga Sof &
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DASY4 Validation Report for Head T5L
Date/Time: 18.03.2008 12:02:10

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1900V2 - SN:5d041

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

Madium: HSL U710 BB;

Medium parameters used: f = 1900 MHz; @ = 1,47 mho/m; £, = 40.2; p = 1000 kg/m’
Phantom section: Flat Section

Measuremeant Standard: DASY4 (High Precision Assessmentl)

DASY4 Configuration;
* Proba EE30VZ - SN302E, ConvF{4.9, 4.9, 4.9); Callbrated: 07,03 2008
+  Sensor-Surlace. 3 4mm (Mechanical Suface Deteclion)
» Eleclromce: DAEA SnS0i; Calibrated: 03.00.2007
+ Phantom: Flal Phantom 5.0 {front); Type: QDOCOPS0AA:
+ Measuremaent SW: DASYS, V4.7 Buld 55, Fostorecessing SW; SEMCAL, V1.8 Buda 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measuremant grid: dx=5mm, dy=6mm, dz=6mm

Reference Value = 91.7 Wm; Power Drift = 0.013 dB

Peak SAR (extragolated) = 19.1 Wrka

SAR(1g) = 10.1 mW/g; SAR(10 g) = 5.2 mW/g

Maximum value of SAR (measured) = 11.8 m\Wig

d8
0.000

-B.00

120

-16.0

-20.0

0 dB = 11.8mWig

Corlificaln o: D1900V2-53041_MarDl Page Gof §
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BEORTON LAE.

Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Bady TSL
Date/Time: 14.03.2008 13:22:24

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

Communication System: CW,; Frequency: 1800 MHzDuty Cycle: 1.1

Medium: MSL U10 BB; :
Medium parameters usad: f= 1800 MHz; o = 1.57 mho/m, £, = 51.7, p = 1000 kgi/m”
Fhaniom saction: Flat Section

Measuremenl Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
* Probe: ES30DVZ - SN3025;: ConvF(e.5, 4 5, 4.5) Calibratact 07.03, 2008
& Sensar-Suriace: 1 4mm (Mechanical Surface Datection)
« Elsctronics: DAES SnE0%; Calibrated: 03.09.2007
»  Phantom; Flal Phantom 5.0 {Trond); Tyoe: QDO00OPS0AL; |
& Measurameant SW: DASY4, V4.7 Build £5; Posiprocessing SW. SEMCAD V1 8 Bulld 172

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

Referance Value = 82.7 Vim; Power Drift = 0.004 dB

Peak SAR (extrapolated) = 18,6 Wikg

SAR(1 g) = 10.4 mWig; SAR(10 g) = 5.44 mWig

Maximum value of SAR (measured) = 12.0 m\Wig

dg
0.000

4,00

-12.0

-16.0

-20.0

0dB8=12.0mWig

Cortificate No: D1900V2-5d041 Mar(B Page @ ol
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstranse 43, 5004 Zurich, Switerand

5 Schweirarischer Kalibrierdianst
Service sulsse O'dalonnage
Servizrio svizzero dl aratura

5 Swiss Calibration Service

Recraoinid by 1 SWitk Astreditalion Sernss (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories io the EA
Multilatersl Agresmani for the recognition of ealibration cerificates

ciest  Sporton (Auden) Cartificate No: DAE3-577_Nov08

|CALIBRATION CERTIFICATE

!Dmm:r DAE3 - SD 000 D03 AA - SN: 577

| Coktwmtion procesurs|s) QA CAL-068 v12
Calibralion procedure for the data acquisition electronics (DAE)

Calibraton aata November 12, 2008

Condition of the calibrated fem | |0 Tolerance

This calibration cartifionte aocumants tha traceabadity o nabonsl standards, which realize tha physical units of maasummants (51)
The measurements and the unceralnties with confidence probablity are grven on the Following pages and are pad of The Senificale

Al ealibrations b Biven Sonduechsd in the ciossd Eboraiony ERclty, anvronméant lemperalure (22 © 31°C and humidity < T0%

Calibraton Equipment used (MATE critical for calibration)

Primarj Standarss | iog Cai Dale (Cenificate No.)  Scheuled Catwation
Fiuke Process Calibrotor Type T02 | BN; 6263003 J0-Sup-0B (Mo: TETI) Sep-09

Medthiey Multimeter Type 2001 8N, 310278 A0-Sep-08 (M- TETO) Sep-0

Seoondary Standands (13 Chack Date {in houss) _ Gehoduled Chick
Calibraor Bow V1.1 BE UMS 006 AB 1004 DE-Jun-08 (in house chack) i house chack: M0

Benen Funetian Sigrsura 7 -
Cantirated by Antren Gartil Tochnican —.%

Approviad by Firt Bowrihait RAD Director

v ?iﬁww-.if

Iasuad: Movember 12, J008

Thes calibration certificate shafl not be reproduced except in full without writien approval af the laboratorny,

Coartificate Mo: DAEI-57T_MNov(d Page 1of 5
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Calibration Laboratory of Sehwelzerischor Kallbrierdienst

Schmid & Partner Service suisse Sitalonnage
Engineering AG Servizio svizzero di taratura

Zeughsussirasse 43, 8004 Zurich, Switzeriand Swiss Calibration Service

Actradited by the Swiss Accroditabion Sarvice (SAS) Accroditation Ne.: SCS 108

Tha Swiss Accroditation Service I8 one of the signatoras 1o the EA

Muitiiasteral Agresmant for the recognition of calibration certificates

Glossary

DAE data acguisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comresponds to the full scale range of the voltmater in the respeclive range.

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

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

+ DC Voltage Measurement Lineanty: 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 an the neighbor channels not subject to an
input voltage.

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

= Input Offset Measurement: Qutput voltage and statistical results over a large number of
Zero vollage measurements.

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

« [nput 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.

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

Certificate No: DAES-S7T_Nov(# Page 2ol 5
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DC Voltage Measurement
AD - Convener Resolution nominal
High Range: 1LSB =
Low Range: 1LEB =

B.1uV,
61inv,

full range =  -100,..+300 mV

full renge = -1......

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

Calibration Factors X

Y

z

High Range 404.437 £ 0.1% (k=2)

403,882 + 0.1% (k=2)

404,321 £ 0.1% (k=2)

Low Range 3.93085 £ 0.7% (k=2)

3948090+ 0.7% (k=2)

394542 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

208%%£1°*

Cenificate No: DAES-5TT_Nov(d

Paga 3ol 5
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 200000.5 0.00
Channel X + Input 20000 20006.28 0.03
Channel X « Input 20000 -19997.96 -0.01
Channal ¥ + Input 200000 188200 8 0,00
Channel Y + Input 20000 20003.35 0.02
Channel ¥ - Input 20000 -20003.31 0.02
Channel Z + Input 200000 20000:0.3 0.00
Channel Z + Input 20000 2000628 0.03
Channel Z - Input 20000 -19999.42 0.00
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.64 0.32
Channel X = Input 200 -1980.61 019
Channel ¥ + Input 2000 2000 0.00
Channel ¥ + Input 200 198.30 0.3
Channel ¥ = Input 200 -201.03 0.52
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 169.42 -0.29
Channel Z = Input 200 =200.73 0.36
2. Common mode sensitivity
DASY measuromont paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sac
Common mode High Range Low Range
Input Veltage (mV) Averagn Reading (V) Average Reading (pV)
Channal X 200 13.38 13.83
- 200 -13.53 -13.82
Channel ¥ 200 -5.55 6.08
- 200 5.06 5.656
Channal Z 200 -1.00 .72
- 200 -0.80 0.52
3. Channel separation
DASY measurement paramalers: Aute Zaro Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channal ¥ (uV) Channel Z (uV)
Channel X 200 B 1.66 0.50
Channel ¥ 200 1.80 - 385
Channal Z 200 .85 048 -
Cartificals No. DAE3-5TT_MovD8 Page 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 s66; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 15867 16080
Channel ¥ 15851 16385
Channel Z 16187 16100
5. Input Offset Measurement
DASY measuramant paramalens: Auto Zara Time: 3 sec; Maasunng time: 3 sec
Inpud 10ME2
Avarage (uV) min. Offzet (uV) | max. Offset (uV) TN Ii{::lllﬁan
Channel X 1.13 -1.22 2.29 0.58
Channel ¥ «1.51 2868 0.B3 0.52
Channel Z 0.02 -0.80 D92 0.38
6. Input Offset Current
Mominal Input circuitry offset curment on all channels: <2514
7. Input Resistance
Zoroing (MOhm) Measuring (MOhm)
Channel X 0.2000 198.6
Channel ¥ 0.2001 168 4
Channel Z 0.2000 188.8

8. Low Battery Alarm Voltage (verified during pre lest)

Typical values Alarm Level (VDC)
Supply [+ Vec) ) +79
Supply (- Vee) 1.6

9. Power Consumption (verfied during pre test)

Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)

Supply (+ Vec) +0.0 +6 +14

Supply (- Vee) —0.01 8]
Centificate No: DAE3-577_Nov08 Page Sof &
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Calibration Labaratory of
Schmid & Partner

Engineering AG
Zoughaussirasan 43, 8004 Zurich, Switzerland

Schwelzerschar Kalibrerdisrst
Zoprvice suisse d'dlalonnage
Sarvizle evizzans di tarstura
Swiss Calibratinn Servics

Acoreditad by he Swiss Acceedlation Service (SAS)H Accreditation He.: SCS 108
The Swiss Accreditation 3ervice is one of the aignalories o the EA
Multilateral Agreement for the recognition of calibration certificatoa

ciient  Sporton (Auden) Certificate Ho: ET3-1787_May00
|CALIBRATIDN CERTIFICATE |

Diject ET3DVE - SM:178T

Calibration procodure{s) QA CAL-01.v6 and QA CAL-23.v3
Calibration procedure for dosimetric E-field probes

Galbration date ME}' 26, 2009

Condition of the cakbrated iem 10 Tolarance

This ealibration codificate documants he traceabilty to nalional standards, which realize the physical units of measumsments (51
Tha maaqursmaris and the incerantien with eonfidence prohabdity are grsn an the following pages and ane part of the centificate

A0 calibratone have baen conductad in the doged laboratory taciity: emvinonment lemperatee (22 2 3)°C and humedity < TS

Calbration Equpmant used (METE cntical for calirabon)

Certficats Mo ET31787_May0d

Frimary Standancs o# Cal Date {Cerilicate No,) Scheduled Calibration

Prower meler E44198 GB4 1203874 1-Apr-08 {Ma. 217-01030) Apr-10

Power sanacr E44124 MY 41405277 1-Apr-09 (Ma. 217-01020) Apr10

Power sanmor E4412A Wy 41458087 1-fpr-0d (Mo, 217-01020) Apr-10

Fafarence 3 dB Atlenustor SH: 550564 (3c) 3 -Maor-0d (Mo, 217-01026) Mar- 10

Rafarence 20 dB Atlenuaiosr SH; SEORE (20E) 3 Mard9 (Mo 217-01028) Mar-10

Ratprence 30 dB Atlenuas SH: 551718 (300) 3 -Mar-09 (Mo 217-01027) Mar-10

Rafaronca Probe ESI0OW2 SM: 3013 2 Jan.08 (Ko, EZ3-3013_Jan0o) Jan-10

DAFL L TR ] G-Sap0f (Ma DAFL-BAD Saplid) Sap-049

Secondary Standards 0# Chack Date (in housa) Seheduled Check

RF generator HP BS4RC LISAERA2LIGT 700 d=#a-5A (in house check Oct07) In hoass check Ocl-08

Mataadk Analyrer HP 5753E LIS3T3a0585 180c201 {im house check Oct-08) In hiousa check: Cot-04
Mama Functisn Signatura

Calibrated by Marcel Fehe Laseratory Tachnician ;/f/(l y/ﬁ;‘*::,{,./|

Appreved by Kstja Pokouiz

Thiz calibrakon coificale shall nof be reprocuced except in full without writien approval of the laboradory

legwsad: May 27, 2009
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Calibration Laboratory of

5 Sehweizerisehar Kalibrisrdienst

Schmid & Partner c Service suisse d'dtalonnage

Engineering AG Bervicie svizzero di taratura
Zeughavssirasse 43, 8004 Zurich, Bwitzerland s Swiza Calibration Service
Accrediled by ihe Swiss Accreditation Service (SA5) Acoreditation He.! SCS 108
The Swiss Accraditation Service is one of the signatories (o the EA
Multilateral Agreement for the recognitien of ealibration cenificates
Glossary:
TSL lissue simulaling liguid
NORMx Y,z sansitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP diode compraasion paint
Folarization i ip rotation around probe axis
Polarization & & rotation around an axis that is in the plane normal to probe axis (at

measurement cenler), i.e., % = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
= NORMx, y.z: Assessed for E-field polarization 3 = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz:
R22 waveqguide). NORMzx y.2 are only intermediate values, i.e., the uncertainties of
NORMzx,y,z does not effect the EX-field uncertainty inside TSL (see below ConvF).

» NORMfx y.z = NORMx vz * frequency _response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The unceriainty of
the frequency response is included in the stated uncertainty of ConvF.

» DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainly required). OCP does not depend on frequency nor media.

» ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field {or
Temperature Transfer Standard for T < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds o
NORMx, y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz.

« Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a palch antenna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement cenler
from the probe tip (on probe axis). No tolerance required

Certificate No. ET31767_MayD9 Page 2ol 9
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ET3DVG SN:1787 May 26, 2009

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: August 26, 2008
Modified: May 20, 2009
Recalibrated: May 26, 2009

Calibrated for DASY Systems

{Mote: non-compatible with DASYZ2 system!)

Carlificate Ho. ET3-1787 May(9 Page 3of 9
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ET3DVE SN:1T87 May 26, 2009

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space” Diode Cnmpressinn“
NormX 163 £01%  pVi(vim) DCP X 95 mv/
Nerm 172201%  pVi(Vim) OCP Y 84 mv
MormZ 214 :101%  pVI(Vim) DCP Z 84 mv/

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please sec Page 8.

Boundary Effect

TSL B35 MHz Typical SAR gradient: 5 % par mm
Sensor Center 10 Phaniom Surface Dislance 3.7Tmm 4.7 mm
SARL, [%)] Without Correction Algorithm 10.0 5.0
SAR,, [%] With Correction Algorthm 09 06
TaL 1750 MHz Typical SAR gradient: 10 % par mm
Sensor Center to Phantom Surface Distance 37T mm 4.7 mm
SAR, %] Without Correction Algorithm 12.3 8.4
SAR,,. [9%)] With Correction Algorithm 0.4 0.7
Sensaor Offset
Frobe Tip to Sensor Center 2.7 mm

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

" The uneerlainbos of MermilY 2 do nol alect tha E-fald uncarianty inaida TSL {son Paga 8}

" Mumerical inearization parameatar. uncatainy nol required

Carificate Mo ET3-1TET_Mayds Fage 4 of &
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ET3DVE SN:1787 May 26, 2009

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

Frequency response (normalized)
L

=
=

o

1000 1600 2000 25600 3000
T [MHz]

——TEM —i—R2Z

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)

Cerlificale No. ET3-1T87 May08 Page 5ol 9
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ET3DVE SN:1787 May 26, 2009

Receiving Pattern (¢), 3 =0°

f= 600 MHz, TEM ifi110EXX f=1800 MHz, WG R22

—a—X —=Y ——2 —0—Tat o X Y o2 -O—Tot
0
0.8
0.6 —o—30 MHz
— 04 —— 100 MHz
o 02 —
= i RO Mz
E_E?' SO0t 0 00000000 Stttvnconl 5 i3k
wi “' —tr— 2500 MHz
0.6
0.8
1.0
0 =] 120 180 240 00
47
Uncertainty of Axial Isotropy Assessment: = 0.5% (k=2)
Cerliicale No. ET3-1787 May09 Page 5ol 9
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ET3DVE SN:1TEY May 26, 2009

Dynamic Range f(SAR}.d4)

(Waveguide R22, f= 1800 MHz)
1.E+06
1.E+05
. E+04

1.E+03

Input Signal V]

1.E+02

0.0001 0 0m om 01 1 10 100
SAR [mWicm™

=l compansalad . ST TR i

=
@

Error [dE]
& =
Pl Pa

f{lwz"!-li-ﬂ
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz, WGLS R9 (head)

May 26, 2009

f= 1750 MHz, WGLS RZ2 (head)

4.0 0.0
35
250
4.0
E a5 E 200
2 =
B ;
= 40 = 180
e 15 =
E‘I‘ E} 10.0
1.0
50
0.5
0.0 0o
0 0 40 G0 0 190 20 30 40
Z[mm] z[mm]
=8 Analyical  —0—hMeasuremants —e—Anaiytical  =—0— Maasurements
f[MHz] Validity [MH2]" TSL  Permittivity Ceondugtivity Algha Depth  ConvF Uncortainty
835 + 507100 Head 41.515% 0.90£5% o2 2 6.26  11.0% (k=2)
i760 50/ 100 Head 40.1t 5% 1.37 £ 5% 048 272 5.3 £11.0% (k=2)
1900 +50/x100 Head 40.0 £ 5% 1.40 £ 5% 0.58 244 512 £11.0% (k=2)
245( 507100 Head 38.2 5% 1.80 £ 5% 099 1.64 4.51 £11.0% (k=2)
835 + 507+ 100 Body 5521+858% 0407 £58% 038 237 6.08 +11.0% (k=2)
1750  +£50/+100 Body 53.4+5% 1.49+5% 0563 327 4.82 +11.0% (k=2)
1900  +£50/7+100 Body 53.0+5% 1.52 £ 5% 090 243 4.49 +11.0% (k=2)
2450 +50/x100 Body H27+5% 1.95:5% 0.80 1.50 398 +11.0% (k=2)

© The validity of = 100 MHz only applios for DASY wi.4 and highor {soe Page 2). The uncertainty is the RSS
of tha ConvF uncortainty at callbration frodquancy and tho uncertainty for the indicatod frogquency band,

Certiicate Mo. ET3-1787_May038 Page Bol8
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Deviation from Isotropy in HSL
Error (¢, 8), f = 900 MHz

Error [dB]

B-1.00-080 B-0.60-0.60 B-060-0.40 @.040-0.20 B.0.200.00

0000020 BO0.20-040 D040-060 BEOG0-060 EOAD1 00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix D - Product Photos
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Appendix E - Test Setup Photos

Right Cheek

Right Tilted
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Left Cheek

Left Tilted
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Face of the DUT with Phantom 1.5 cm Gap

Bottom of the DUT with Phantom 1.5 cm Gap
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