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1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum result found during testing for the Dialogue Technology
Corp. FLYBOOK V5W1BB on the 5GHz band body SAR are as follows (with expanded uncertainty 25.9%
for 5SGHz band):

5250 ~ 5350 MHz
<Band | 1>
Body SAR (W/kQ)

0.241

The co-location of WLAN and Bluetooth were also checked. It is in compliance with Specific Absorption
Rate (SAR) for general population/uncontrolled exposure limits specified in FCC 47 CFR part 2 (2.1093)
and ANSI/IEEE C95.1-1999 and had been tested in accordance with the measurement methods and
procedures specified in OET Bulletin 65 Supplement C (Edition 01-01).

Approved by

Jones Tsai
Manager

©2007 SPORTON International Inc. SAR Testing Lab Page 1 of 28
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2. Administration Data

2.1 Testing Laboratory

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

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

2.2 Detail of Applicant

Company Name: Dialogue Technology Corp.

Address: 10F, No. 196, Sec. 2, Jungshing Rd., Shindian City, Taipei 231, Taiwan, R.O.C.
Telephone Number :  886-2-8911-5121

Fax Number : 886-2-8911-6151

2.3 Detail of Manufacturer

Company Name: Dialogue Technology Corp.
Address: 10F, No. 196, Sec. 2, Jungshing Rd., Shindian City, Taipei 231, Taiwan, R.O.C.

2.4 Application Detail

Date of reception of application: Aug. 08,2007

Start of test : Aug. 17,2007
End of test : Aug. 17,2007
©2007 SPORTON International Inc. SAR Testing Lab Page 2 of 28
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3. Scope

3.1 Description of Device Under Test (DUT)

DUT Type: FLYBOOK
Model Name: V5WI1BB
FCCID: JYV-V5WI1BB
802.11a : OFDM
Type of Modulation : 802.11b/g : DSSS / OFDM
BT : GFSK
802.11a : 5150 ~ 5350MHz (Band 1,II) / 5725MHz ~ 5850MHz (Band III)
Frequency Range: 802.11b/g : 2400MHz ~ 2483.5MHz

BT : 2400MHz ~ 2483.5MHz
802.11a : 16.93 dBm (Band I) / 15.07 dBm (Band 1I) / 18.09 dBm (Band III)

Maximum Output Power to Antenna: 802.11b : 18.12 dBm / 802.11g: 19.55dBm
BT : 1.99 dBm
Antenna Type: PIFA Antenna
Antenna Connector : I-PEX
Application Type: Certification
©2007 SPORTON International Inc. SAR Testing Lab Page 3 of 28
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3.2 Product Photo

Please refer to Appendix D
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3.3 Applied Standards:

The Specific Absorption Rate (SAR) testing specification, method and procedure for this FLYBOOK is in
accordance with the following standards:

47 CFR Part 2 (2.1093),

IEEE C95.1-1999,

IEEE (C95.3-2002,

IEEE P1528 -2003, and

OET Bulletin 65 Supplement C (Edition 01-01)

©2007 SPORTON International Inc. SAR Testing Lab Page 5 of 28
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3.4 Device Category and SAR Limits

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

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

3.5 Test Conditions

3.5.1 Ambient Condition:

Ambient Temperature (°C) 20 ~24
Tissue simulating liquid temperature (°C) 21.8
Humidity (%) <60

3.5.2 Test Configuration:

The data rates for SAR testing is 6 Mbps for 802.11a. Engineering testing software installed on the EUT can
provide continuous transmitting RF signal. This RF signal utilized in SAR measurement has almost 100%
duty cycle and its crest factor is 1.

©2007 SPORTON International Inc. SAR Testing Lab Page 6 of 28
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4. Specific Absorption Rate (SAR)
4.1 Introduction

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

4.2 SAR Definition

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

SAR = g[d_vvj :g(d_wj
dt\ dm dt\ pdv

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

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

_ o
SAR= C

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

or related to the electrical field in the tissue by

SAR =

o|E[

P

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

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

©2007 SPORTON International Inc. SAR Testing Lab Page 7 of 28
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5. SAR Measurement Setup

Remote Control Box
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The DASY4 system for performance compliance tests is illustrated above graphically. This system consists
of the following items:

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

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

A dosimetric probe equipped with an optical surface detector system

The electro-optical converter (ECO) performs the conversion between optical and electrical signals
A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.

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

A computer operating Windows XP

DASY4 software

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

The SAM twin phantom

A device holder

Tissue simulating liquid

Dipole for evaluating the proper functioning of the system

VVVV VYVVVYVY VVVVYVY

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

5.1 DASY4 E-Field Probe System

The SAR measurement is conducted with the dosimetric probe EX3DV3 (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.

©2007 SPORTON International Inc. SAR Testing Lab Page 9 of 28
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5.1.1 EX3DV3 E-Fidld Probe Secification

<EX3DV3 Probe>

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Symmetrical design with triangular core
Built-in shielding against static charges

PEEK enclosure material (resistant to
organic solvents)

Basic Broad Band Calibration in air:
10-3000 MHz Conversion Factors (CF) for
HSL 900 and HSL 1800 Additional CF for
other liquids and frequencies upon request
10 MHz to > 6 GHz; Linearity: = 0.2 dB
(30 MHz to 3 GHz)

+ 0.3 dB in HSL (rotation around probe
axis)

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

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

High precision dosimetric measurements in
any exposure scenario (e.g., very strong
gradient fields). Only probe which enables
compliance testing for frequencies up to 6
GHz with precision of better 30%.

512 ET3DV6 & EX3DV3 E-Field Probe Calibration

Fig. 5.2 EX3DV3 E-field Probe

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

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01
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Sensitivity X axis : 0.660 uV Y axis : 0.690 uV Z axis : 0.570 pV
Diode compression point X axis : 95 mV Y axis : 93 mV Z axis : 96 mV
Frequency ; ; ;
(MH2) X axis Y axis Z axis
5100~5300 431 431 431
Conversion factor
(Body)
5400~5600 4.09 4.09 4.09
5700~5900 4.16 4.16 4.16
Frequency
(MH2) Alpha Depth
5100~5300 0.35 1.70
Boundary effect
(Body)
5400~5600 0.35 1.70
5700~5900 0.35 1.70

NOTE: The probe parameters have been calibrated by the SPEAG.

5.2 DATA Acquisition Electronics (DAE)

The data acquisition electronics (DAE4) consists of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder
and control logic unit. Transmission to the measurement server is accomplished through an optical downlink
for data and status information as well as an optical uplink for commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and sideways probe
contacts. They are used for mechanical surface detection and probe collision detection.

The input impedance of the DAE4 is 200M Ohm; the inputs are symmetrical and floating. Common mode
rejection is above 80dB.

©2007 SPORTON International Inc. SAR Testing Lab Page 11 of 28
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5.3 Robot

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

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

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

YVVYY

5.4 Measurement Server

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

32 MB chipset and

64 MB RAM.

Communication with

the DAE4 electronic box

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

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

detection, controls robot movements and handles safety operations.

5.5 SAM Twin Phantom

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

» Left head
» Right head
»  Flat phantom

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

©2007 SPORTON International Inc. SAR Testing Lab Page 12 of 28
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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.

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

Fig.5.4 Bottom view of twin phantom

©2007 SPORTON International Inc. SAR Testing Lab Page 13 of 28
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5.6 Data Storage and Evaluation

5.6.1 Data Sorage

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

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

5.6.2 Data Evaluation

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

Probe parameters - Sensitivity Normj, a0, a1, 8,2
- Conversion factor ConvFj
- Diode compression point depj
Device parameters - Frequency f
- Crest factor cf
Media parameters - Conductivity o
- Density ()

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

©2007 SPORTON International Inc. SAR Testing Lab Page 14 of 28
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can be given as

Vi = u+ vl
dep,

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

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

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

E-field probes E, — %
NormConvF
2
H-field probes H, = NW
with Vi = compensated signal of channel i (i =X, y, z)

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

ConvF = sensitivity enhancement in solution

a, = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

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

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

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

E

tot = \/E>2<+E5+E;

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

SAR = E’ o

tot ©

£-1000

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

©2007 SPORTON International Inc. SAR Testing Lab Page 15 of 28
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Note that the density is set to 1, to account for actual head tissue density rather than the density of the
tissue simulating liquid.

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

2

_E

tot = 2,
e 3770 or Pove Hy :37.7
with Ppwe= equivalent power density of a plane wave in mW/cm?

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

©2007 SPORTON International Inc. SAR Testing Lab Page 16 of 28
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5.7 Test Equipment List

: : Calibration
Manufacture|  Name of Equipment Type/M odéel Serial Number
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ET3DV6 1788 Feb. 21, 2007 Feb. 21, 2008
SPEAG >GHz System D5GHZV?2 1006 Feb. 10, 2006 Feb. 10, 2008
Validation Kit
Data Acquisition
SPEAG . DAE3 577 Nov. 21, 2006 Nov. 21, 2007
Electronics
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom QD 000 P40 C TP-1150 NCR NCR
SPEAG Robot Staubli RX90BL | FO3/5WI15A1/A/01 NCR NCR
DASY4
SPEAG Software V4.7 Build 53 N/A NCR NCR
SEMCAD
SPEAG Software V1.8 Build 172 N/A NCR NCR
SPEAG Measurement Server SE UMS 001 BA 1021 NCR NCR
Agilent ENA Series Network E5071C MY46100746 Feb. 21, 2007 Feb. 21, 2008
Analyzer
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
Agilent Power Amplifier 8449B 3008A01917 NCR NCR
Agilent Power Meter E4416A GB41292344 Feb. 08,2007 Feb. 08, 2008
Agilent Power Sensor E9327A US40441548 Feb. 08, 2007 Feb. 08, 2008
Agilent Signal Generator E8247C MY43320596 Mar. 01, 2006 Mar. 01, 2008

Table5.1 Test Equipment List

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

For the measurement of the field distribution inside the SAM phantom with DASY4, the phantom must be
filled with around 25 liters of homogeneous body tissue simulating liquid. The liquid height from the bottom
of the phantom body is 15.2 centimeters.

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 6.1 shows the Measurement for Muscle Simulating Liquid.

Bands Frequency(M Hz)| Permittivity (€) |Conductivity (o) M sad;tznent
5260 526 48.4

5252};35113(15101i\4HZ 5280 528 484 Aug. 17, 2007
5300 5.31 48.4

Table 6.1 Measurement for Muscle Simulating Liquid

The measuring data are consistent with&,=49.0 £ 5% and o= 5.30 = 5% for 5GHz band 2.

Page 18 of 28
Rev. 01
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7. Uncertainty Assessment

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

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

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

Uncertainty
Distribution Normal Rectangular Triangular U-shape
Type
Multiplying factor @ 1k ®) 1/V/3 1/V/6 1//2

(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of variations in the measured quantity
(b) K is the coverage factor

Table 7.1 Multiplying Factor for Various Distribution M odel

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

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

©2007 SPORTON International Inc. SAR Testing Lab Page 19 of 28
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



waroniss. FCC SAR Test Report

Test Report No

FA602516-04-1-2-01

— Uncertainty Probability - Ci SIETRE) Vi
Error Description Wl Sreuuien Divisor (19) Unc. or
(19) Veff
M easur ement System
Probe Calibration +6.8 % Normal 1 1 +6.8 % 0
Axial Isotropy +4.7 % Rectangular \3 0.7 +1.9% 00
Hemispherical Isotropy +9.6 % Rectangular \3 0.7 +3.9 % 00
Boundary Effect +2.0 % Rectangular \3 1 +1.2% 0
Linearity +4.7 % Rectangular \3 1 +2.7% 00
System Detection Limit +1.0% Rectangular \3 1 +0.6 % 00
Readout Electronics +0.3 % Normal 1 1 +0.3 % 0
Response Time +0.8 % Rectangular \3 1 +0.5% 0
Integration Time +2.6 % Rectangular V3 1 +1.5% )
RF Ambient Noise +3.0 % Rectangular \3 1 +1.7% 00
RF Ambient Reflections +3.0 % Rectangular \3 1 +1.7% 00
Probe Positioner +0.8 % Rectangular V3 1 +0.5 % )
Probe Positioning 9.9 % Rectangular \3 1 +5.7 % 0
Max. SAR Eval. +4.0 % Rectangular \3 1 +2.3 % 0
Test Sample Related
Device Positioning +2.9 % Normal 1 1 +2.9 % 145
Device Holder +3.6 % Normal 1 1 +3.6 % 5
Power Drift +5.0 % Rectangular \3 1 +2.9 % o)
Phantom and Setup
Phantom Uncertainty +4.0 % Rectangular V3 1 +2.3 % )
Liquid Conductivity (target) +5.0 % Rectangular \3 0.64 +1.8 % 0
Liquid Conductivity (meas.) +2.5 % Normal 1 0.64 +1.6 % )
Liquid Permittivity (target) +5.0 % Rectangular \3 0.6 +1.7% 0
Liquid Permittivity (meas.) +2.5% Normal 1 0.6 +1.5% 0
Combined Std. Uncertainty +12.9% 330
Coverage Factor for 95% Kp=2
Expanded STD Uncertainty |  +259% |

Table 7.2 Uncertainty Budget of DASY 4 for 5GHz Band
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8. SAR Measurement Evaluation

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

8.1 Purpose of System Performance check

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

8.2 System Setu

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave which comes from a signal generator at frequency 5200 MHz. The
calibrated dipole must be placed beneath the flat phantom section of the SAM twin phantom with the correct
distance holder. The distance holder should touch the phantom surface with a light pressure at the reference
marking and be oriented parallel to the long side of the phantom. The equipment setup is shown below:

5

Cable > 2m

1 AVAVA 3. =
Attn. 3db

(M)

4
Fig. 8.1 System Setup for System Evaluation
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Signal Generator
Amplifier
Directional Coupler
Power Meter

5200 MHz Dipole

bl e

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

Fig 8.2 Dipole Setup
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8.3 Validation Results

Comparing to the original SAR value provided by SPEAG, the validation data should within its specification
of 10 %. Table 8.1 shows the Target and Measured SAR After Normalization to 1W input power.

M easur ement data . M easur ement
Band SAR Target (W/kg) (Wkg) Variation date
802.11a SAR (1g) 73.7 76.5 3.8%
Band 11 Aug. 17,2007
(5200 MHz)| SAR (10g) 20.6 21.5 4.4 %

Table 8.1 Target and Measured SAR After Normalization

The table above indicates the system performance check can meet the variation criterion.
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9. Description for DUT Testing Position
This DUT was tested in the position “Notebook Bottom Touch”. The DUT faces to the phantom with 0 mm

separation distance.

Remark: Please refer to Appendix E for the test setup photo.
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10.Measurement Procedures

The measurement procedures are as follows:

Using engineering software to transmit RF power continuously (continuous Tx) in the low channel
Placing the DUT in the positions described in the last section

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

Taking data for the low channel

Repeat the previous steps for the middle and high channels.

YVVVYY

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

Power reference measurement

Area scan

Zoom scan

Power reference measurement

YVVY

10.1 Spatial Peak SAR Evaluation

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

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

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

® cxtraction of the measured data (grid and values) from the Zoom Scan

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

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

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

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

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

10.2 Scan Procedures

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The
measurement grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next, in
order to determine the EM field distribution in a three-dimensional spatial extension, Zoom Scan is
required. The Zoom Scan measures 5x5x7 points with step size 8, 8 and 5 mm for 2.45GHz Band and
8x8x8 points with step size 4.3, 4.3 and 3 mm for SGHz Band. The Zoom Scan is performed around the
highest E-field value to determine the averaged SAR-distribution over 1 g.

10.3 SAR Averaged Methods

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

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

11.1 Notebook Bottom Touch with Main Antenna

Modulation Conducted | Power Drift | Measured 1 Limits
Mezle | G, || [Fres] ((40E2) oo | power (@Bm) | (@8) | SARWig) | Wikg | Relts
202,112 52 5260(Low) OFDM 15.07 -0.121 0.24 1.6 Pass
“Band 11> |36 5280(Mid) OFDM 14.62 -0.123 0.174 1.6 Pass
60 5300(High) OFDM 14.17 -0.133 0.144 1.6 Pass
802.11a
<Band II> | 52 5260(Low) OFDM 15.07 -0.126 0.241 1.6 Pass
with BT On
11.2 Notebook Bottom Touch with Aux. Antenna
M odulation Conducted | Power Drift | Measured 1 Limits
lgatz | eirem. || (Fiey ((2) type Powe (@Bm) | (@8) | SaRWikg) | Wikg) | Reults
202,112 52 5260(Low) OFDM 15.07 - - - -
“Band 11> |36 5280(Mid) OFDM 14.62 0.147 0.026 1.6 Pass
60 5300(High) OFDM 14.17 - - - -

Test Engineer

John Tsai, Eric Huang and Jsaon Wang
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Appendix A - System Performance Check Data

Tewt Labomtory: Sparton Internamnonal Inc. SAR Tesung Lab Dhate - 2007817
Svistem Check Body 5200 Hz
DUT: Dipole SGHz

Conmumunication System: CW; Frequency: 5200 MHzDuty Cyzle: 1:1
Medinm: MSL_FG Medinn parameters used: {= 5200 MHz, o = 5,19 mho/m; £ = 48,5 p 1000 ke'm’

vmbient Temperuture * 23,1 'C; Liguid Temperuture * 218 T

DASY S Configuration:

- Probe; EX3DVE - SNA514; ConvFi4.31, 431, 4.31); Calibrated; 2007/2/21

= Sensor-Swface: 2mm (Mechanical Surface Detection)

- Electronics: DAES Sn577: Calibrmted: 200671 1/21

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

- Mensurement SW: DASYS, VA7 Buld 53; Postprocessing SW: SEMOAD, V1.8 Buld 172

Pin=100m¥W/Area Scan (91x91x1): Measurement grid; dx=10mm, dy=10mm
Maximuom value of SAR (inmterpolated) = 104 mW/g

Fin=100mW/Zoom Scan (8x8x8) Cabe 0: Messurement grid: deed G, dyvedd G, d2=3num
Reference Value = 45.7 Vim: Power Dnfi = -0.012 dB

Peak SAR (extrapolated) = 31.2 Wikg

SARIL g) = 7,65 mW/g; SAR(10 g) = 2.15 mW/g

Maianuun value of SAR (measured) = 9.56 mWig

dB
0.000

=0z

-14.0

21.1

-28.1

0 dB = 2.56mW/g
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Appendix B - SAR Measurement Data

Tewt Laboratory: Sparton Intermanional Inc. SAR Teang Lab Dot 2007817
Body 802.11a Ch52 Notebook Bottom Touch Main Ant
DUT: 60251604

Conunmcation Systemn: 02,1 1a; Frequency: 5260 MHEzDuty Cyele: 1:1
Medium: MSL_SG Medinm parameters used: {= 5260 MHz; o = 5.26 mho/n; £, = 48.4; p = 1000 kg’
Ambient Temperature ¢ 23,1 'C; Liguid Temperature * 21.8 C

DASY4 Configuration:

= Probe:; EXADV3 - SN3514; ConvFi4.31. 4,531, 4.31); Calibrated: 2007/2/21

= Sensor-Surface: 2mm (Mechanical Swrface Detection)

- Electronics: DAES Sn877: Calibrated: 200671121

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

= Mensurement SW: DASYY, V4.7 Buld 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Cha2/Arvea Scan (L41x261x1): Measwrement grid: de=10mum, dy=10num
Maxinmun value of SAR (interpolated) = 0309 mW/g

Ch32/Zoom Scan (8x8x8)/Cube 0; Measuranent gnd: dx=4 3nom, dy=4 3, dz=3mm
Reference Value = 7.24 Vi Power Drift =-0.121 dB

Peak SAR (extrapolated) = 0.267 Wikg

SAR(L gy = 240 mWig: SAR(L0 g) = 0,226 mWig

Maxmum value of SAR (measured) = 0,267 mW/g

Ch32/Fo0m Scan (8x8x8)/Cube 1: Measurement grid: de=4 3mum, dy=4.3mm. dr=30um
Referance Value = 7.24 V/m: Power Drift = -0.121 dB

Peak SAR (exmapolated) = 0.232 Wike

SAR(L g = 0.201 mW/g: SAR{L0 g) = 0.194 mW/g

Mazinm value of SAR (measured) = 0.232 mW/g

-2.93

0dB = 0.232mWig
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Tewt Labomtory: Sporten Internanional Inc. SAR Testing Lab Dhate: 2007817
Body 802.11a ChS6 Notebook Bottom Touch Aus Ant
DUT: 60251604

Communication System: 802.1 1a; Frequency: 5280 MHz,Duty Cycle: 111
Medinm: MSL_5G Medinm parameters used: §= 5280 MHz; o = 5,28 mho/ng £ =484 p= 1000 ke
Ambient Temperature ¢ 23,1 'C: Liguid Temperatare £ 21.8 C

DASY4 Configuration:

= Probe:; EXADV3 - SN3514; ConvFi4.31. 4,531, 4.31); Calibrated: 2007/2/21

= Sensor-Surface: 2mm (Mechanical Swrface Detection)

- Electronics: DAES Sn577: Calibrated: 200671121

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

= Mensurement SW: DASYY, V4.7 Buld 53; Postprocessing SW: SEMCAD, V1.8 Build 172

ChEs/Area Sean (141x261x1): Measwrement grid: de=10mmne, dy=10num
Maximmn value of SAR (interpolated) = 0.033 mW/g

ChE6/Zoom Scan (3x8x8)/Cube 0: Measurement mid: dx=d4_ 3mun, dy=4 3, de=3mm
Reference Value = 1.26 Vi, Power Drift = 297 dR

Peak SAR (extrapolated) = 0.028 Wikg

SAR(L gy = 0023 mWig: SAR(LO g) = 020 mWig

Maomu value of SAR (measured) = 0.028 mW/g

Chas/FZoom Sean (8x8x8)/Cube 1: Measirement grid: dy=4_3nun, dy=4.3mm. dz=3mm
Reference Value = 1.26 Vim: Power Drift = 0,147 dB

Peak SAR (extrapolated) = 0,043 Wike

SAR(L g) = 0.026 mWig; SAR(10 gj = 0.022 mW/g

Maxamun value of SAR (measured) = 0,043 mWi/g

di
n.ono

-1.16

=232

-3.43

5.0

0 dB = 0.043mW/g
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Tewt Labomtory: Sparten Internanional Inc. SAR Tesning Lab Diate; 2007817
Body 802.11a Ch52 Notebook Bottom Touch Main Ant_Bluetooth On
DUT: 60251604

Communication Systeny; §02.11a: Frequency: 5260 MHzDuty Cycle: 111
Medinm: MSL_5G Medinm parameters used: §= 5260 MHz 6 = 5.26 mbo/ng a,-ﬂmp-lmﬂkphu’
Ambient Temperature ¢ 23,1 'C: Liguid Temperature * 21.8 C

DASYS Configuration:

= Probe:; EX3DV3 - SN3514; ConvFi4.31. 4.31, 4.31); Calibrated: 2007/2/21

- Sensor-Swrface; 2mm ( Mechanical Sirface Detection)

- Electronics: DAES Sn577: Calibrated: 20061 121

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

= Mensurement SW: DASYY, V4.7 Buld 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Ch32/Area Scan (141x261x1): Measurement grd: dse=10mum, dy=10mn

Maximum value of SAR (interpolated) = 0.278 mW/g

Ch32/Zoom Scan (8x8x8)/Cube 0; Measurement mid: de=d 3mum, dy=4 3, dz=3mm
Reference Value = 7.24 Vi Power Drift = -0.126 dB

Peak SAR (extrapolated) = 0.284 Wikg

SARIL g = 0.241 mWig: SAR(L0 g) = 0,223 mWig

Maxnninn value of SAR (measured) = 0.284 mW/g

Ch3Y/Zoom Scan (8x8x3)/Cube 2: Measwement grid: de=4. 3o, dy=4, 3mn de=3mm
Reference Value = 7.24 Vo Power Dnft = -0.126 dB

Peak SAR (extropolated) = 0.267 Wike

SAR(L g) = 0,235 mW/g: SAR(LO g) = 227 mWig
Mazxnmnn value of SAR (measured) = 0267 mWig

b.eoo
-10.0
-20.0

-3n.0

500

0 dB = 0.267mW/g
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Tewt Laboratory: Sparton Intermanional Inc. SAR Teang Lab Doate; 20078AT

Body 802.11a Ch52 Notebook Bottom Touch Main Ant Bluetooth On_ 2D

DUT: 60251604

Communication Systen: §02.1 1a; Frequency: 5260 MHz Dy Cyvele: 101

Medinm: MSL_5G Medinm parameters used: §= 5260 MHz; o = 5,26 mho/ng £ =484 p= 1000 ke’

Ambient Temperature © 23,1 'C; Liguid Temperutore * 21.8'C

DASY S Configuration:

= Probe: EX3DV3 - SMN3514; ConvFi4.31, 4.51, 4.31); Calibrated: 2007/2/21
= Sensor-Surface; 2mm ( Mechanical Surface Detection)

- Electronics: DAE3 Sn577: Calibrated: 200671 1/21

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

= Mensurement SW: DASYY, V4.7 Buld 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Ch3Y/Area Scan (141x261x1); Measwrernent gnd: dx=10mm, dy=10mum

Maximuom value of SAR (interpolated) = 0.278 mW/g

Ch32/Zoom Scan (8x8x8)/Cube 0; Measuranent gnd: dx=4 3nom, dy=4 3, dz=3mm

Reference Value = 7.24 Vim:, Power Duft = -0.126 dB
Peak SAR (extrapolated) = 0.284 Wikg
SARIL g) = 0,241 mWig: SAR(LO g)y = 0,223 mWig

Maxmun value of SAR (measured) = 0,284 mWig

Ch3Y/Zoom Scan (8x8x3)/Cube 2: Measwement grd: ds=4_3non, dy=4. 3mn de=3mm

Reference Value = 7.24 Vin: Power Dnft = -0.126 dB
Peak SAR (extrapolated) = 0.267 Wikg

SAR(L g) = 0,235 mW/g SAR(I0 g) = 0.227 mWig
Maximuon value of SAR (measwred) = 0267 mWig

1g/10g Averaged SAR
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Appendix C — Calibration Data

Calibration Laboratory of

©2007 SPORTON International Inc. SAR Testing Lab

Schmid & Partner
Engineering AG

Zﬁugm ussirazze 43, 8004 Furich, Switzeriand

Acoredited by the Swiss Federal Office of Metralogy and Accreditation

The Swiss Accraditation Sarvice is ona of ihe signataries to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Servizio svizzero di taratura
Swige Callbration Sarvice

Accreditation No.: SGS 108

[ Schwelzerlscher Kalibrierdianst
c Service suisse d'stalannage

Cartificats No: D5GHzV2-1006_Feb06

CALIBRATION CERTIFICATE

]

Object

Calibration procedura(s)

Calibration date:

Conditian of the calibrated dem

D5GHzV2 - SN; 1006

QA CAL-22.v1

_camﬁnn_mumﬁ:aipahlm_m between 3-6 GHz

February 10, 2006

In Tolerance

Calibratisn Equipment usad (METE oritical for calibratian)

This calibration cerificate documents the traceability 10 national standards, which realize the physical units of measuraments (S1)
The measuremants and the unceriainties with confidence probabdity are given on the following pages and &e pant of the cartificate.

All calibrations heve been conducted in the closad laboratory faclity: environment lemperature (22 £ 3)°C ang humidiny < T0%.

This calibration carfificata shall not be reproduced exeapt in full without written approval of the labaratory.

Prirmary Standards ID# Cal Date {Celicratad by, Certificate Mo.) Scheduled Calibration
Power meter E4410E GE41203874 .!-May—l].'s (METAS, No. 251-00486) May-06
Power sansor Edd 124 MY 414985277 3-May-05 (METAS, Nao. 251-0048E8) May-08
Referenca 20 dB Attanuabor SN SEQEE (208) 3-May-05 (METAS, Ne, 2571-00487) Mey-08
Reference 10 dB Attenuator SM: 50472 (10r) 11-Aug-05 (METAS, No 251-00488) Aug-DE
Ratersnce Probe EXI004 SN 3503 18-81ar-05 (SPEAG, MNo. Ex3-3503_Mar5) Mar-06
DAE4 SN 601 15-Dac-06 (SPEAG, Mo. DAE4-601_Decls) Dec-06
Secondary Standards D& Check Date (in house) Scheduled Check
Power sansor HP B481 A MY41083315 10-Aug-03 (SPEAG, in house check Ocl-05) In houss check: Oct-06
Power mater E44186 GB43310788 12-Aug-0 (SPEAG, in howse check Oct-05) In house check: Oat-06
RF ganarator RAS SMT-06G 100005 A-Ausg-B8 (SPEAG, in houge check Mov-085) In house check: Nov-OT
Metwork Analyzer HF 8753E LS3TI00685 54206 18-0ct-01 {SPEAG, in house check Now-03) In house check: Nov-05

MName Funstion Sigratura
Calibrated by: Hatja Pokovic Tadhnical Manager )

i /‘%:,‘.:‘ ;

A -
Approved by: haels Kuster . Cuality Manager /1/ /%
] i ¥

lzmusd: Falnuary 17, 2008

Certificate Na: DSGHzV2-1006_Feb06
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Calibration Laboratory of Je"‘w”'zj §  Schweizerischer Kalibrisrdionst
Schmid & Partner ) G Servics suisse ditalonnage
Engineering AG =g Sarvizio svizzero & taralura
Zeughaussirasse 43, 8004 Zurich, Switzerland ’v,,},:?'-'-i:\w\* S suiss Calibration Service
gy ke
Accredited by the Swiss Fedaral Ofica of Matrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Sarviea is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tiszue simulating liquid

ConvF sensitivity in TSL / NORM x,y z
MNIA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a)

b)

IEC Std £2200 Part 2, “Evaluation of Human Exposure to Radic Frequency Fields from
Handheld and Body-Mounted Wireless Communication Devices in the Frequency Range of
30 MHz fo 6 GHz: Human models, Instrumentation, and Procedures"; Part 2: “Procedure to
determine the Specific Absorption Rate (SAR) for including accessories and multiple
transmitters”, Draft Version 0.9, December 2004

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

Additional Documentation:

c)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured: SAR measured at the stated antenna- input power.

SAR normafized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

Certificate Mo: DSGHzW2-1006_Feb(d Page 2 of 7
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Varsion DaSY4 WG
Extrapolation Advanced Exirapolation
Phantam hodular Flat Phantom 3.0
Distance Dipole Center - TSL 10 mm " with Spacer
Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx, dy = 4.3 mm, dz =3 mm
5200 MHz £ 1 MHz
Frequency 5500 MHz £ 1 MHz
5800 MHz £ 1 MHz

Body TSL parameters at 5200 MHz
The following parameters and calculations wers applied.

Temperature Parmittivity Conductivity

Nominal Bedy TSL parameters 220°C 48.0 5.30 mho/m

Measured Body TSL parameters (22.0+02)"C 49.1£6% 511 mhafm £ 6 %

Body TSL temperature during test (22.020.2)°C e —
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 em® (1 g) of Body TSL eondition

SAR measurad 250 m\W input power 1840 mW /g

SAR normalized nomalized to W | TIEMW g

SAR for nemingl Body TSL parametars ' nomalized to 1W | T3.7 mW /i g £ 19.9 % (ks2)

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

SAR measured 250 mW input power | 516 mW /g

SAR normalized nomalized to 1W 206mW /g

SAR for nominal Body TSL paramatars ' nemalized to 1W 20.6 mW /g £ 10.5 % (k=2)
Certificate No: DSGH2Y2-1006_Febds Page 3 of 7
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Body TSL parameters at 5500 MHz

The lollowing parameters and calculations wene applied.

Temperature Parmittivity Conductivity

Nominal Body TSL parameters 720°C 438 5.65 mho'm

Measured Body TSL parameters {(220202)"C 48426% 5.50 mha'/m £ 6 %

Body TSL temperature during test {(22.0£02)'C - 1 -
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL condilion

SAR measurad 250 mW input power 18.BEmW /g

SAR normalized normalized to 1%V 75.2mWlg

BAR for nominal Body TSL parameters normalized to 1V T5.0 m\W /g £19.9 % (k=2)

SAR averaged over 10 cm’ {10 g) of Body TSL condition

SAR measured 250 mW input power 5286 mW/ g

SAR normalized normalized to 1V 21.0mWig

SAR for nominal Body TSL parameters normalized to 1W 21.0mW /g £19.5 % (k=2)

Body TSL parameters at 5800 MHz

The foliowing paramaters and calculations ware applied.

Temparatura Permittivity Conductivity

Nominal Bedy TSL parameters 220°C 48.2 6.00 mho/m

Meazured Body TSL parameters (2201 02)"'C 4T 8+6% 5.88 mhofm + & %

Body TSL temperature daring test (220202)"C anam —-
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm’ ({1 g) of Body TSL ~conditien

SAR measured 250 mW input power 17.5mW/g

SAR nommalized normalized 1o 1W TOO MW /g

SAR for nominal Body TSL parameters ' normalized to 1 69.8 mW /g +18.9 % (k=2)

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

SAR measurad 250 mW inpul powar 494 mW /g

SAR nomialized normalized to 1Y 198 mW /g

SAR for nominal Bady TSL parameters riormalized to 1W 19.7 mW /g £19.5 % (k=2)

Certificate No: D5GHzV2-1006_Feb(d Page dof 7
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Appendix
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed 1o feed point 43,30 -2.2)0
Retum Loss -31.1 dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 54.1 02 - 9.4j02
Retum Loss -20.1 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.3 0 + 8.3j0
Retum Loss -20.1 dB8

General Antenna Parameters and Design

| Electrical Delay (one direction) 1,202 ns

After long term use with 40 W radiated power, only & slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connectad to the
secand arm of the dipale. The antenna is therafore shon-circuited for DC-gignals.

Mo excessive foree must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SFEAG
Manrufactured on August 28, 2003 ]
Certificate Mo: DSGHzVZ-1006_FebDE Page 5of 7
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DASY4 Validation Report for Body TSL
DateyTime: 10.02.2006 21:06:10

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: D5GHz; Serial: DSGHzY2 - SN:1006

Communication Systemn: CW-3GHz; Freguency: 5800 MHz Frequency: 5500 MHz Frequency: 5200 MHz,
Duty Cyele: 1:1

Medium: MSL 5800 MHz;

Medium parameters used: = 5800 MHz; o = 5.88 mho/m; &, = 47.8; p = 1000 kg/m® Medium parameters
used: £'= 5500 MHz: o = 5.5 mho/m; g, = 48.4; p = 1000 kg/m’ Medium parameters used: f= 5200 MHz; 6 =
5.11 mho/m; & = 49.1; p = 1000 kg/'m’

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
#  Probe: EX3DV4 - EN3503; ConvFi(4.69, 4.60, 4.69)CenvE(4.78, 4.78, 4.78)ConvE(5.18, 5,18, 5.18); Calibrated: 19.03, 2005
#»  Sensor-Surface: 2mm (Mechanical Surface Detection)
®  Electronics: DAE4 Sn&01; Calibrated: 15.12.2005
#®  Phantom: Flat Phantom 5.0 (back), Type: QDI00P50AA

#  Measurement SW: DASYS, W46 Build 47; Postprocessing SW: SEMCAD, V1.8 Build 160

d=10mm, Pin=250mW, f=5200 MHz/Zoom Scan (8x8x8), dist=2mm (8x8x8)/Cube 0:
Measurement grid: de=4.3mm, dy=4.3mm, dz=3mm

Reference Value = 77.8 V/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 65.4 Wikg

SAR(1 g) = 18.4 mW/g; SAR(10 g) = 5.16 mW/g

Maximum value of SAR (measured) = 37.8 mW/g

d=10mm, Pin=250mW, {=5500 MHz/Zoom Scan (8x8x8), dist=2mm (8x8x8)/Cube (:
Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm °

Reference Value =73.9 V/m; Power Dnft = 0.003 dB

Peak SAR (extrapolated) = 72.9 Wkg

SAR(I g) = 18.8 mW/g; SAR(10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 39.6 mW/g

d=10mm, Pin=250mW, f=5800 MHz/Zoom Scan (8x8x8), dist=2mm (8x8x8)/Cube 0:
Measurement grid: dx=4 3mm, dy=4.3mm, dz=3mm

Reference Value = 69.5 ¥V/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 70.0 W/kg

SAR(1 g) = 17.5 mW/p; SAR(10 g) = 4.94 mW/g

Maximum value of SAR (measured) = 36.7 mW/g

Cerificate No: DSGEHzV2-1006_Febdé FPage§of 7
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Impedance Measurement Plot for Body TSL
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Callbration Laboratory of P, Trlsg Falbrierienst

Schmid & Parner % 2 Sarvivs suisss dlalonnags
Engineerng AG e R AT @;5 Sarvizio wdzrers d taralers

Zouphaumatrasas 43, 1004 Zurich, Swdtzariand onr E@R 5 fwins Callbration Servcn
Aczn:clind by th Evwas Fodoml IMan of Matlagy ad Acrectaion Accradastion No: SCS5 108

T Swiee Aecrediiasian Sarvies i cna of the elgaicies 15 tha EA

Wil il ad Agy E Foor el nacong il ol C e whcen Cartificates

ciew  Sperton (Auden) cenifcate wo: EX3-3514_Feb07
|¢AL[ERAT!DH CERTIFICATE

Dhpet EX30V3 - 5N:3514

Cultutnn procnbraiv) A CAL-01 w5 and OA GAL-14.v3

Calibration procadure for dosimetric E-feld probes:

Cattrvian tn February 21, 2007

Condiion of the mibruted tem |0 Tolerancs

Tris chhention ooricats SoCuMmEY INe Ioeably 10 REToNS! Sonae. which reaizn the physiool wein of messuremens (51)
The M rements shd e cnesrlssties wilh onfdencs probolsily e ghai of T foloweg Cages o'l oo padl of B ceificate

A CINEAIROrS. v Buan ConGuLCing in T ciouod Ebotmory Sty orerorrsenl linpuistooy (52 8 310 s huinaity © 70

Callsraton Eguiomant iged (METE orftial for calibialion}

Peirmary Stancards s Cal Datts {Calswhend Ly, Contif cule b Schpdulo Calbrtans

Povess e CH 180 G041 2083074 FA@-00 (METAT, Ma. 357100557 A0y

vt pasans 84124 Y4 14059 TT S-AR-05 (MIETAS, Mo 751 00857 Aprof

P e E£41 204 TS 408087 B 05 (METAS. Mo, 284 DOBAT] Apr T

Hulyiwmn 3 J8 Allyiuaty BHEHE ) Ay 00 [METAS, Mo, 2970056 Mg 07

My 760 dft Allnmiat Eh RS0 (6] S 0 (MFTAS, Me 561 0556 ApeT

Rafarence 30 9B Alanuati EN. 85179 (0e] bO-Aug-08 (VETAG, Mo, 297-00583) AugG7

An‘nrencn Praba EEMWT EM 3012 S-Jan-07 [BPEAG, Mo ES3-3013_JundTh d

DA SN G5 2Tajun=Dd (EPERS, No. DRZ4.A58 amii) SunT |
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Calibration Laboratory of -

S &  Schweizsdscher Kelirismdlemi
Schmid & Pariner 2 Service sulsse détalonnage
Enginsaring AG !I;f‘ﬁ_% B € arviric wviziire o tarsturs
Znughnumairsass £3. 3004 Turich, Swszarand R 8 gwises Calibration Serves
*sladufin
A by T Swis Fucunsl Dfive of Mooy s Acond b Accrdiation He.: SCS 108
Thee Swiss Acoredilabon Bervics s one of the signatones Lo ths EA
hiiniadaral Azreamant far (ke racageoion of calibmasion certificsies
Glossary:
T3L tissue simulating lguid
NORM:x,y.2 sensitivity in free space
ConF sensitivity in TSL / NORMx.y.z
DCP dicde compression point
Polarization ¢ p rofation around probe axis
Polarization & % rotaton around an axis that |s in the plane normal to probe axis (at

measurement center), l.e., & =0 is normal to probe axis

Calibraticn is Perfermed According to the Following Standards:

a} IEEE Sid 1528-200%, “|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorplion Rale (S4R) in the Human Head from Wireless
Communications Devices: Measurement Techniquas™, December 2003

b} CENELEC EN 50381, “Basic slandard for the measuremeant of Spacific Absorption Rate
ralated to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Paramolorns:

» NORMx y.2 Assessed for E-field palarization % = 0 (f = 800 MHz in TEM-cell; f> 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate valuas, | &, tha uncartainties of
NORMx.y,z does not effect the E*-field uncerainty inside TSL (see belaw Conve),

o NORM{x,y.z = NORMx y.z * frequency_response (see Frequency Response Chart). This
linearization is imp'emented in DASY4 software versions later than 4.2, The uncartainty of
the frequency response is Included (n the stated uncertainty of CanvF

s DCPxy.z DCP are numarical lineanzation parameters assessed based on the data of
power sweep (no uncartainty required), DCF does not depend on frequency nor media,

= ConvF and Boundary Effect Parameters. Assessed In flat phantom using E-field (or
Temparature Transfer Standard for 1 < B00 MHZ) ana Inslde waveguide using analytical ek
distribulions based on powar measuremens for 1 = 800 MHz. Tha sama setups are used for
assessment of the parameters apolied for boundary compensation (alpha, depth) of which
typical uncertainty values are given, These parameters are used in DASY4 software 1o
improve probe accuracy close to the boundary, The sensitivity in TSL corresponds to

 NORMux,y.z * CanvF whereby the uncerainty corrasponds to that given for ConvE. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows exlending
the validity from £ 50 MHZ to £ 100 MHz.

= Spherical isotropy (3D deviation from isotropy): in a field of low gredients realized uging 8
flat phantom exposad by a patch antanna

v Sensor Offsst The sensar offsal cormesponds fo the offset of viflual measurameant canter
from the probe tip (on probe axis). Mo tolerance required.

Corlcate by, EA335712_Fulld7 Fapa 2ol @
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EX30V3 SN:3514 February 21, 2007

Probe EX3DV3

SN:3514

Manufactured: December 15, 2002
Last calibrated: February 17, 2008
Recalibrated: February 21, 2007

Calibrated for DASY Systems

(Metn: non-compalible wih DASY2 syslaml)

Conficaln Mo: EX3-3814_FebQ? Page 3ol @
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EX3DV3 SN:3514 February 21, 2007

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensilivity in Free Space” Diede Compression”
Mo 0.E80 +10.4%  wVIVIm) DCP X 85 mv
NormY D.E30 = 10.1% wWVIm) DCPY 83 mV
MormZ 0.570 £ 10.1% uMiim)? Dcer 2 86 mV

Sensitivity in Tissue Simulating Liguid (Conversion Faclors)

Please sev Page 8.

Boundary Effect
TSL 5200 MHe  Typical SAR gradient: 25 % per mm
Sansor Centerto Phanom Sutace Distance 20mm 3.0mm
SAR. [%] Wvithout Comwction Algarihm ir b6
SRR, [%] With Comection Alganthm oo oo
TSL SEDD MHz2 Typical SAR gradient: 30 % par mm
Sonsor Sonier ko Phantam Sufaca Distanca 20mm 3.0 mm
SAR,, [%] Withnut Comection Algortthm t.7 b5
SAR, %] With Cormclion Algorilhm oo oo
Sensor Offsat
Probe Tie lo Ssnsor Centar 1.0 mm

The reported uncertainty of measuremeant is slated as the standard uncariainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds lo a coverage probability of approximatsly 95%.

* T et nf of BorTOLYLF 00 ot At T FR i imoamainty nside THL {ana Paga 8§
* Marmencul nusnmtion consmeter. uoorsiny nol reguind.

Carfificadn o CX3-0514_Fabd7 Page d ol 8

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



=monn. FCC SAR Test Report

Test Report No

FA602516-04-1-2-01

EX3DV3 SN:3514

Frequency responss (normalized |
a

Frequency Response of E-Field
{TEM-Calliifi110 EXX, Wavegulda: R232)

]
%]
o7
0
08
a 500 1004 1500 20080 2500 000
TMHa]
== TEM =g=H22
Uncerainty of Frequency Response of E-field: I 6.3% (k=3
Cerificann Mo FX3-1514 Fabi? Paga S cff
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EX3DV3 5N:3514 Fabruary 21, 2007

Receiving Pattern (), 3 = 0°

= 600 MHz, TEM HH10EXX 1= 1800 MHz, WG R22

E Dt —a— 10 MHE
g g : ' = Ll 500 MH
E —— 1800 Moz

L

44 —a— 2500 Mrlz

0.8

08

A0

@ =1 120 10 0 00 360
L1y
Uncortainty of Axlal lsetropy Assessment: £ 0,5% (k=2)
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EX3IDVI SN:3514

1EST

1E+S

1.E+3

Inpat Signal [uv]

0.ooal

Canficaie Mo EX3-3514_Feblr

=@ noi compansalsg

February 21, 2007

Dynamic Range f(SAR}¢.q)

(Wavequide R22, = 1800 MHz)

oo 0.0 (& 1 10 100
AR [miWiem']

== crHrerthi ]

a0t 0.1 1 10 100
AR [miem’]

Uncertainty of Linearity Axsessment: £ 0. 6% (ks2)
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EX3DV3 SN:3514 February 21, 2007

Conversion Factor Assessment

= 5200 MHz. WGLS RS58 (body) = 5800 MHz, WGLS R58 (body)
ROD a0 -
Feh] 1 10
&0 600
E =
- m X = m
® *
= 400 - = 400
:
k] .
:
200 200
100 e
4 f
] 10 20 M g 10 bl i
almm] efmm]
—&— Analyleal  —4— KMagguremenly =0 Anahtizal  ==0==higasuremenis

f (Wb Malidry [MH]® TSL  Pormittvity Conductivity  Algha  Depth ConvF Uncertainty

E200 +50[/%100 Body 480=5% L3D=5% 035 1.6 41 11R1% (k=X
EEOD 45074100 Bogy 2BE:5% S5E54i56% Das 1o 4008 £13.1% [k=2)
BEDD 2 ED/+100 Body 482:5% G00:E6% pas 170 416 273.9% (k=2

© Tha walidity of £ 100 Milz only spplies for DASY vi A4 ard highar {ses Pags 2 Tre wncerisinty s the AES
of Bia ConyF unoeriaingy ad calitration froguency and tha unoarialty Tor the ndicees frequeccy bared,
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Deviation from Isotropy in HSL
Error (§, 2), { = 900 MHz

o
2
:
L]
| BN isis il B e ol | D600 20 B-0.40--0 30 B-020000
:ﬂu 000,20 ®OS-04) D040 00 00600 R0 AT
Uncertainty of Spherical isctrepy Assessment: = 2.6%, (k=32)
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Calibration Laboratory of C".:'L"-"si g  SohweizarcRer Kalinrsrianat
Schmid & Partner ﬁﬁ‘ o Fervies suives ditalonnage

Engineearing AG T Saervizio svicrern di larstura
Teughausstrasse 43, 8004 Zurich, Switzorsnd ﬁﬁ.—'\x 7 B swiex Calloration Servios
Acuieitid by (e Swiss Pecunal Oficw of Melioogy erd Accredilslon Aocruditation Ho.: SCS 108

Tha Swiss Accroditaiion Sarvica |s one of the signatories to the EA
MuRilstaral Agresmant fas tha recagnitiaon of callhestian carificsios

cient  Sportan (Auden) Carlificate Ho: DAE3-57T_MNovlE

CALIBRATION CERTIFICATE

Cibjact DAE3 - 50 000 DO3 AA - SN: 577

CaliEeninin procasuntial QA CAL-DEVI2
Calibration procedure for the data acquisition elechonics (DAE)

L Anteten ke Movemnber 21, 2008

Cendition of Ins calbeted 2o I Tolerance

Thig cafibrabon cerificaly documents thy Wegpabslity 1 naborsl $lawdands, which ipalzg |he physcal urits of msaduesemants. (31
The mEssramuns and ihe unserlanes win conlfidence probus iy @re given on I loliownyg cegvs and arv pert ol Ihe corliicate

A8 calibruib o hore Lo torcducled n M dosed belretslony edily; snvrsimuet lem ke (2 & 370 aed huiraly < ™%,

Calibraton Eguipment baed (MATE Critoad for valioration)

Primary Stardards oW Cal ks (Calibrated by, Carificate Na | Scheiuled Calibrabon

Flutuz Process Cobtuon Type TOR | GN: E205303 E30c-08 (Elonl AG, oo S402) Dot-07
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Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY syslem (o align probe sensor X to the rmbot

coordinate systam.

Methods Applied and Interpretation of Parameters

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

Connector angle: The angle of the connector is assessed measuring the angle
mechanicalty by & tool inseried. Uncertainty is not required.

The following paramelers conlain lechnical information as a result from the perfarmance
test and require no uncartainty.

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

Camman moda sansitivity: Influenca of a positive or negative comman moda valtags on the
differantial measurament.

Channel separation: Influance of a voltage on the neighbor channels not subject to an inpul
voltage.

AD Converisr Values with Inputs shortad: Values on the intemal AD converter
comesponding to zero input voltage

input Offset Measurement: Output voltage and statistical results over a large number of
zero vollage measurements,

Input Offsat Current. Typical value for information; Meximum channel inpul offset current,
nol cons:dering the inpul resistance.

input resistance: DAE input rasistance at the connactor, during internal auto-zeroing and
during measurement.

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

Fower consurmplion: Typical value for information. Supply curments in various operating
modes.
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DC Voltage Measurement
AD - Comvenar Resslution nominal

High Rang BB = L0 [TAT full range = -100...+300 my
Low Rangas: 1L5E = Ainv full ranga = -1....,..=3mY
DASY measursment parameters: At Zena Time: 3 soc; Measuring lims: 3 sec
Calibration Factore X ) Y z
High Range 404,355 £0.1% (k=2) | 403806 = 0.1% (k=2) | 404.2TE + 0.1% (k=2)
Low Ranga 392854 +0.7% (k=2) | 363862+ 0.7% (k=2) | 3.83581 1 0,7% (k=2)

Connector Angle

Connector Angle Io ba vsed in DASY systemn 281" I
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Appendix
1. DC Vollage Linearity
High Ranga Ingut () Reading (uV) Error (%)
Channel X + Imput 200000 168885 5 .00
| Channel X + Input 20000 2000507 003
(Crannel X - Input 20000 100871 001
| Channal ¥ + Input 200000 200000 .00
| Channel ¥ + Input 20000 20004.22 n.0z2
| Channel ¥ = mpast 20000 2000323 Q.02
Channel T + [nput 200000 20000058 0.a0
Channel Z * Input 20000 20005.24 .03
Channal Z = Impat 20004 =20001.80 001
Low Range Input (V) Reading {1V} Error (%)
Channel ¥ + Inpard 2000 1RAER 8 0.00
Channel X + lnpun 200 20027 013
Chanmal X - Input 00 20073 0.36
Channal ¥ + lnput 2000 2000.9 Qoo
Channel ¥ * [nput 200 19922 038
Channel ¥ - Input 200 Z00,BE 043
Channel Z + Input 2000 1886 8 (00
Channal # lmpant 200 156 2R =038
Channeal £ = Inprist 200 =005 047
2. Commaon mode sensitivity
DASY measuremant parameters: Auto Zero Time: 3 ssc; Maasuring tms: J sec
Comman mode High Rangs Lew Range
Inpat Volage (mV) Avarage Reading (uV) Avarage Reading (pV]
Channel X 200 14.24 " 1248 |
. 200 4213 1282
Channel Y 200 <6.51 =706
= 200 .05 581
Chanmnal Z 200 .08 088
- 200 -2.66 -283
3. Channel separation
DASY measurement parameters: Aulg Zerp Time: 3 sec: Maasunng Ume; J sec
Input Voltage (mV) | Channet X (uV] | Channel ¥ (uV) | Channel Z (uV)
Channal X 200 . 2.51 0.09
Channsl Y 200 043 = 337
Chanmnel 2 200 A 55 054 -
Certificate Mol DAES-S7T_MNavile Page 4ol &
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4. AD-Converter Values with inputs shorted

DASY massuramant sarametan: Auts Zs

2rn Tima: 3 gan: Magsyring ime: 3 asc

High Range [LSB) Low Range (LS8} |
Channal X 15070 16306 |
Channegl ¥ 15851 183058
Channel Z I 16208 17088

5. Input Offset Measurement

DASY measuremen] paramedecs: Auts Zero Time: 3 sac; Maasuring time: 5 sec

Erput 10M4L2
Average (V) | min. Offset (V) | max Omsetgyy | T m'"““
Channal X =0.51 =155 047 0.50
Channel ¥ 206 -4.32 -85 06D
Channal Z =183 -2 66 .16 0.35
6. Input Dffset Current
Mominal inpul circuitny offsal currant an all channals: <2514
7. Input Resistance
Zeroing (MOhm) Moasuring (MOhm)
Channel X 0.2000 19688
Channal ¥ | (L2000 2007
Channel T | 0.2000 1568
B. Low Battery Alarm Violtage v fiad cuiing oe bos)
Typical values Alarm Leved (VDC) :
Supply [+ Vee) <79 '
Supply [« Vo) -T.6
9. Power Consumption (verfied duing pre test)
Typlcal values Switched off (mA) | Stand by (ma) Transmitting (ma&) |
Supply (+ V) 0.0 +8 14
Supply [- Vee) 0,07 el -3
Cerdificats No. DAES-57T_MovDg P 5 ol &
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Appendix D - Product Photo
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Appendix E - Test Setup Photo

Notebook Bottom Touch
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