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1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum result found during testing for the Belkin International, Inc.
N Wireless ExpressCard Adapter Belkin FSD8073 v3 is 0.135 W/Kg on the WLAN 2.4GHz band body SAR
with expanded uncertainty 21.9%. 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
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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: Belkin International, Inc.
Address: 501 West Walnut Street, Compton, CA 90220-5221, U.S.A.

2.3 Detail of Manufacturer

Company Name: Arcadyan Technology Corporation
Address: 4F, No. 9, Park Avenue 11, Science-based Industrial Park, Hsinchu 300, Taiwan,
R.O.C

2.4 Application Detail

Date of reception of application: Oct. 03,2007

Start of test : Oct. 14, 2007
End of test : Oct. 14, 2007
©2007 SPORTON International Inc. SAR Testing Lab Page 2 of 29
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3. Scope

3.1 Description of Device Under Test (DUT)

DUT Type: N Wireless ExpressCard Adapter
Trade Name: Belkin

Model Name : F5D8073 v3

FCCID: K7SF5D8073C

Type of Modulation :

802.11b : DSSS
802.11g : OFDM
802.11n : OFDM

Frequency Range:

2400 ~ 2483.5 MHz

Antenna Gain :

Ant-0 : 2 dBi (Tx/Rx)
Ant-1 : 2 dBi (Rx)

Maximum Output Power to Antenna:

802.11b: 17.41 dBm
802.11g : 17.80 dBm
802.11n (BW 20MHz) : 17.83 dBm
802.11n (BW 40MHz) : 17.85 dBm

DUT Stage:

Identical Prototype

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

Please refer to Appendix D
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3.3 Applied Standards

The Specific Absorption Rate (SAR) testing specification, method and procedure for this N Wireless
ExpressCard Adapter 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 29
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3.4 Device Category and SAR Limits

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

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

3.5 Test Conditions

3.5.1 Ambient Condition

Item MSL 2450
Ambient Temperature (°C) 20 ~ 24
Tissue simulating liquid temperature (°C) 21.5
Humidity (%) <60

3.5.2 Test Configuration

The data rates for SAR testing are 1Mbps for 802.11b, 6Mbps for 802.11g and 6.5Mbps for 802.11n.
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. The measurements
were performed on the lowest, middle, and highest channel.

©2007 SPORTON International Inc. SAR Testing Lab Page 6 of 29
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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 29
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5. SAR Measurement Setup
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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 ET3DV6 (manufactured by SPEAG). The
probe is specially designed and calibrated for use in liquid with high permittivity. The dosimetric probe has
special calibration in liquid at different frequency. This probe has a built in optical surface detection system
to prevent from collision with phantom.

©2007 SPORTON International Inc. SAR Testing Lab Page 9 of 29
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5.1.1 ET3DV6 E-Field Probe Secification

Construction 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)

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

Frequency 10 MHz to > 3 GHz

Directivity + 0.2 dB in brain tissue (rotation around
probe axis)

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

Dynamic Range SHW/g to > 100mW/g; Linearity: +0.2dB

Surface Detection + 0.2 mm repeatability in air and clear Fig. 5.2 Probe Setup on Robot
liquids on reflecting surface

Dimensions Overall length: 330mm
Tip length: 16mm
Body diameter: 12mm
Tip diameter: 6.8mm
Distance from probe tip to dipole centers:
2.7mm

Application General dosimetry up to 3GHz
Compliance tests for mobile phones and
Wireless LAN
Fast automatic scanning in arbitrary
phantoms

5.1.2 ET3DV6 E-Field Probe Calibration

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

©2007 SPORTON International Inc. SAR Testing Lab Page 10 of 29
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<ET3DV6snl787>

Sensitivity X axis: 1.63 pVv Y axis : 1.66 uV Z axis : 2.08 uV
Diode compression point X axis : 92 mV Y axis : 96 mV Z axis : 91 mV
: Frel\t/lql;'ency X axis Y axis Z axis
Conversion factor (MH2)
(Body)
2350~2550 4.02 4.02 4.02
Frequency
Alpha Depth
Boundary effect (MH2) P ®
(Body)
2350~2550 0.65 2.15

NOTE:

1. The probe parameters have been calibrated by the SPEAG.

5.2 DATA Acqguisition 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
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Page 11 of 29
Rev. 03



=monias. FCC SAR Test Report Test Report No  FA700321-1-2-01

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 29
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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 29
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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-louse 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 29
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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 29
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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 29
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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 1787 Aug 28, 2007 Aug. 28, 2008
SPEAG 2450MHz System D2450V?2 736 Jul. 12, 2007 Jul. 12, 2009
Validation Kit
SPEAG Data Acquisition DAE3 577 Nov. 21, 2006 Nov. 21, 2007
Electronics
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom QD 000 P40 C TP-1150 NCR NCR
SPEAG Robot Staubli RX90BL | F03/5W15A1/A/01 NCR NCR
DASY4
SPEAG Software V4.7 Build 55 N/A NCR NCR
SEMCAD
SPEAG Software V1.8 Build 176 N/A NCR NCR
SPEAG Measurement Server SE UMS 001 BA 1021 NCR NCR
Agilent ENA Series Network E5071C MY46100746 Feb. 21, 2007 Feb. 21, 2008
Analyzer
Agilent W‘releSSTi‘s’Insrg?nlcat“’n E5515C GB46311322 Dec. 22, 2006 Dec. 22, 2008
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
Agilent Power Amplifier 8449B 3008A01917 NCR NCR
Agilent Power Meter E4416A GB41292344 Feb. 08, 2007 Feb. 08, 2008
Agilent Power Sensor E9327A US40441548 Feb. 08,2007 Feb. 08, 2008
Agilent Signal Generator E8247C MY43320596 Mar. 01, 2006 Mar. 01, 2008

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, which is shown in Fig. 6.1.

The following ingredients for tissue simulating liquid are used:

Salt: pure NaCl — to increase conductivity

of bacteria and molds.

YV V VVVYVY

reduce relative permittivity.

Water: deionized water (pure H,0), resistivity

16MQ2- as basis for the liquid
Sugar: refined sugar in crystals, as available in food shops — to reduce relative permittyvity

Cedlulose: Hydroxyethyl-cellulose, medium viscosity (75-125 mPa.s, 2% in water, 20°C),
CAS#54290-to increase viscosity and to keep sugar in solution.
Preservative: Preventol D-7 Bayer AG, D-51368 Leverkusen, CAS#55965-84-9- to prevent the spread

Table 6.1 Recipes of tissue simulating Liquid for frequency band 2450 MHz.

I ngredient MSL-2450

Water 698.3 ml

DGMBE 301.7 ml

Total amount 1 liter (1.0 kg)

Dielectric Parametersat f=2450MHz

22° &= 52.7£5%,0=1.95+5% S/m

Table 6.1 Recipes of Tissue Simulating Liquid

DGM BE: Deithlenglycol-monobuthyl ether (DGMBE), Fluka Chemie GmbH, CAS#112-34-5 —to

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.

©2007 SPORTON International Inc. SAR Testing Lab
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Table 6.2 shows the measuring results for muscle simulating liquid.

Bands Frequency(MH2) Per mittivity (&) Conductivity (o) | Measurement date
2412 51.4 1.90
2450 MHz 2437 51.4 1.92 Oct. 14, 2007
2462 51.3 1.95

Table 6.2 Measuring Resultsfor Muscle Simulating Liquid

The measuring data are consistent with &£,=52.7 + 5% and o= 1.95 + 5%.

Fig. 6.1 TheLiquid Height from the Bottom of the Phantom

©2007 SPORTON International Inc. SAR Testing Lab
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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

gigﬁrbtliirggs Normal Rectangular Triangular U-shape
Multiplying factor® 1k ®) 1//3 1/7/6 1/V/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 Sandard 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 DASY4 uncertainty Budget is showed in Table 7.2.
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g A q Standard Vi
. Uncertainty Probability . Ci

Error Description Viellae % Sreuuien Divisor (19) l(Jfgc; Voerff
M easur ement Equipment
Probe Calibration +5.9 % Normal 1 1 +5.9 % 00
Axial Isotropy +4.7 % Rectangular \3 0.7 £1.9 % o0
Hemispherical Isotropy 9.6 % Rectangular \3 0.7 +3.9 % 00
Boundary Effects +1.0 % Rectangular \3 1 +0.6 % 0
Linearity +4.7 % Rectangular \3 1 +2.7% 0
System Detection Limits +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 \3 1 +1.5% 00
RF Ambient Noise +3.0 % Rectangular \3 1 +1.7 % 00
RF Ambient Reflections +3.0 % Rectangular \3 1 +1.7% 00
Probe Positioner +0.4 % Rectangular \3 1 +0.2 % 00
Probe Positioning +2.9 % Rectangular \3 1 +1.7% 0
Max. SAR Eval. +1.0 % Rectangular \3 1 +0.6 % 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 00
Phantom and Setup
Phantom Uncertainty +4.0 % Rectangular \3 1 +2.3 00
Liquid Conductivity (target) +5.0 % Rectangular \3 0.64 +1.8 00
Liquid Conductivity (meas.) +2.5% Normal 1 0.64 +1.6 00
Liquid Permittivity (target) +5.0 % Rectangular \3 0.6 +1.7 0
Liquid Permittivity (meas.) +2.5% Normal 1 0.6 +1.5 00
Combined Standard Uncertainty +10.9 387
Coverage Factor for 95 % =2
Expanded uncertzij nty +219
(Coverage factor = 2)
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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 2450 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

2450 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 SAR and measured SAR after normalized to 1W input power.

Band SAR Target (W/kg) Measim(g;t gt Variation M easur ement date
SAR (1g) 52.5 51.5 -1.9 %
ISM
(2450 MHz) Oct. 14,2007
SAR (10g) 244 243 -0.4 %

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 1 different position. It is “Dell PP20L Notebook Bottom Touch”

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 postprocessing 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
extrapolation of the entire 3-D field distribution to the phantom surface over the distance
from sensor to surface

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

10.2 Scan Procedures

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

10.3 SAR Averaged Methods

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

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

11.1 Dell PP20L Notebook Bottom Touch

; Power | Measured —
Freqg. Modulation | Conducted ; Limits
Mode Chan. Drift 1g SAR Results
(MH2) Type Power (dBm) (dB) (W/kg) (W/Kg)
1 2412(Low) CCK 17.41 -0.057 0.128 1.6 Pass
802.11b 6 2437(Mid) CCK 17.15 -0.123 0.135 1.6 Pass
11 2462(High) CCK 17.25 -0.176 0.126 1.6 Pass
1 2412(Low) OFDM 17.71 - - - -
802.11g 6 2437(Mid) OFDM 17.65 -0.167 0.071 1.6 Pass
11 2462(High) OFDM 17.80 - - - -
$02.11n 1 2412(Low) OFDM 17.73 - - - -
(BW20M) 6 2437(Mid) OFDM 17.83 -0.156 0.057 1.6 Pass
11 2462(High) OFDM 16.80 - - - -
$02.11n 1 2412(Low) OFDM 14.75 - - - -
(BWA40M) 6 2437(Mid) OFDM 17.85 -0.132 0.073 1.6 Pass
11 2462(High) OFDM 14.55 - - - -
Test Engineer Eric Huang
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Appendix A - System Performance Check Data

Test Labemtory: Sporon Intemational Inc. SAR Testng Lab Dt 2007 10/14
System Cheel Body_ 2450MHe
DUT: Dipole 2450 M=

Commumication System: CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Mednun: MSL 2450 Medium parameters used: = 2450 MHz: o = | 93 mho/m: £, = 51.4: p= 1000 R_L:'ml

vmbient Temperature © 230 T Liquid Temperamre & 215 7

DASY S Configuration:

- Probe: ET30DV6E - SN1T8T; ConvF(4.02, 4.02, 4.02); Cahbrated: 2007/8/28

= Sepsor-Surface; dnun (Mechamcal And Optical Surface Detectnon)Sensor=Surface: dimum (Mechanical Surface
Detaction)

= Electronics: DAES Sn577; Calibeated: 2006/11/21

= Phantom: SAM-A; Tvpe: QD000 PA0 C; Serial: TP-1303

= Measurement SW: DASYJ, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Pin=100mW/Area Scan (91x91x1): Measurement grid; dx=10mm, dv=10mm
Maxmnum valee of SAR (imterpolated) = 6,04 mW/g

Pin=100mW/ Loom Scan (TxTxTHCube 0 Mensurement gnd: dx=5mm. dy=5mm. de=5mm
Reference Value = 574 Vim; Power Dnft = 0.010 dB

Peak SAPR (extrapolated) = 11.0 W/ke

SARC 2l =505 mWio: SARD 2) =243 mWig

Maximum valee of SAR (measured) = 5.85 mWiz

dB
0.000

-4.08

-B.16

-20.4

0 dB=585mW'g
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Appendix B - SAR Measurement Data

Test Laboratory: Sporon International Ine. SAR Testng Lab Date: 200710714
Body 80211k Ché_Notebook Bottom Touch_Ani-0BW20M
DUT: Toud2

Communication Systen: 502,11k ; Frequency: 2437 MHz;Duty Cyele: 1:1
Medium: MSL_2450 Medium pummeters used: §= 2437 MHz; 0 = 1,92 mlhw/us = 514 p= mokm;’
Ambient Tempersture & 230 C; Liquid Temperature : 215 C

DASY S Configuration:

- Probe: ET3ADVE - SN1787; ConvF(4.02, 4.02, 4.02); Calibrated: 2007/8/28

- Sensor-Surface; dinn (Mechanical Surface Detection)

= Electromics: DAES Sn577; Calibrated: 2006/1 1721

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

= Menasurement SW: DASYY, V4.7 Build 55; Postprocessing 8W: SEMCAD. V1.8 Buld 176

Cho/Area Scan (41x31x1}: Measurement grad: dx=15mm. dy=1%mm
Maximum valee of SAR (mierpolated) = 0,158 mW/z

Cho/Fonm Sean (5x5xTHCube 0: Measurement grd; de=Snm, dy=Smamn, de= Soum
Reference Value = §.65 V/m; Power Drift =-0.123 dB

Peak SAR (extrapolated) = 0286 Wikg

SARCL 2) = 00135 mWWes SARCID ) = 00073 mW/g

Maximum value of SAR (measured) = 0.143 mWig

127

-16.49

-21.1

0 dB = 0.143mW/g
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Test Laboratory: Sporon International Ine. SAR Testng Lab Date: 200710714
Body_802.11g Che_Notebook Bottom Touch_Ani-0_BW20M
DUT: Toud2

Communication Systen: 802.11g; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium: MSL_2450 Medium pummeters used: §= 2437 MHz; 0 = 1,92 mlhw/us = 514 p= lwokpm-"
Ambient Tempersture & 230 C; Liquid Temperature : 215 C

DASY S Configuration:

- Probe: ET3ADVE - SN1787; ConvF(4.02, 4.02, 4.02); Calibrated: 2007/8/28

- Sensor-Surface; dinn (Mechanical Surface Detection)

= Electromics: DAES Sn577; Calibrated: 2006/1 1721

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

= Menasurement SW: DASYY, V4.7 Build 55; Postprocessing 8W: SEMCAD. V1.8 Buld 176

Cho/Area Scan (41x31x1}: Measurement grad: dx=15mm. dy=1%mm
Maximum valee of SAR (mterpolated) = 0.079 mW/z

Cho/Zoom Sean (53537 Cube 0: Measurement grid: de=Smm, dy=Smum, de= Smm
Reference Value = 6, 13 Vim; Power Drift = -0.167 dB

Peak SAR {extrapolated) = 0.149 Wikg

SARCE ) = 0071 mW/es SARCHO ) = 0038 mW/g

Maximunmn value of SAR (measured) = 0.076 mWig

-12.5

-3

0 dB = 0.076mW/g
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Test Laboratory: Sporon International Ine. SAR Testng Lab Date: 200710714
Body_802.11n Ché_Notebook Bottom Touch BW20M
DUT: Toud2

Communication Systen: 802.11n; Frequency: 2437 MHz; Duty Cyvele: 1:1
Medium: MSL_2450 Medium pummeters used: §= 2437 MHz; 0 = 1,92 mlhw/us = 514 p= lwokpm-"
Ambient Tempersture & 230 C; Liquid Temperature : 215 C

DASY S Configuration:

- Probe: ET3ADVE - SN1787; ConvF(4.02, 4.02, 4.02); Calibrated: 2007/8/28

- Sensor-Surface; dinn (Mechanical Surface Detection)

= Electromics: DAES Sn577; Calibrated: 2006/1 1721

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

= Menasurement SW: DASYY, V4.7 Build 55; Postprocessing 8W: SEMCAD. V1.8 Buld 176

Cho/Area Scan (41x31x1}: Measurement grad: dx=15mm. dy=1%umm
Maximum valee of SAR (mierpolated) = 0.068 mW/iz

Cho/Zoom Sean (53537 Cube 0: Measurement grid: de=Smm, dy=Smum, de= Smm
Reference Value = 5,78 Vim; Power Drift = -0.156 dB

Peak SAR (extrapolated) = 0123 Wikg

SARCE ) = 0057 mW/es SARC p) = 0027 mWig

Maximunm value of SAR (measured) = 0.065 mWig

0 dB = 0.065mW/g
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Test Laboratory: Sporon International Ine. SAR Testng Lab Date: 200710714
Body_802.11n Che_Notebook Bottom Touch BW40M
DUT: Toud2

Communication Systen: 802.11n; Frequency: 2437 MHz; Duty Cyvele: 1:1
Medium: MSL_2450 Medium pummeters used: §= 2437 MHz; 0 = 1,92 mlhw/us = 514 p= lwokpm-"
Ambient Tempersture & 230 C; Liquid Temperature : 215 C

DASY S Configuration:

- Probe: ET3ADVE - SN1787; ConvF(4.02, 4.02, 4.02); Calibrated: 2007/8/28

- Sensor-Surface; dinn (Mechanical Surface Detection)

= Electromics: DAES Sn577; Calibrated: 2006/1 1721

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

= Menasurement SW: DASYY, V4.7 Build 55; Postprocessing 8W: SEMCAD. V1.8 Buld 176

Cho/Area Scan (41x31x1}: Measurement grad: dx=15mm. dy=1%mm
Maximum valee of SAR (mterpolated) = 0.081 mW/z

Cho/Zoom Sean (53537 Cube 0 Measurement grid: de=Smm, dy=Smum, de=Smm
Reference Value = 6.35 Vim; Power Drift =-0.132 dB

Peak SAR (extrapolated) = 0,149 Wikg

SARCE )= 0073 mWie SARD ) = 00,030 mW/p

Maximum value of SAR (measured) = 0.077 mWig

-18.2

-48.0

0dB = 0.07TmW/g
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Test Laboratory: Sporton Internateonal Ine. SAR Testing Lab

Dhate: 2007/ 10/14

Body_802.11h Chée_Notebook Bottom Touch _An-0_BW2IOM_2D

DUT: Toud2

Communication System: 502,11k ; Frequency: 2437 MHz; Duty Cyele: 1:1
Mediun: MSL_2450 Medivm pamaneters used: {= 2437 MHz; o = 1,92 mbo/m; 5= 51.4; p= 1000 llc.gr,"J.u1
Ambient Tempersmure = 23.0 5 Liquid Temperanre - 215 C

DASY 4 Configuration:

= Probe: ETADVE - SN1787; ConvFi4.02, 4.02, 4.02) Calibrated: 2007/8/28

= Sensor-Surface: o (Mechamical Surface Detection)

= Electromcs: DAES Sn577; Cahibrated: 2006/1 1721

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

- Menasurement SW: DASYS, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 1746

Cho/Area Sean (41x31x0 ) Measurement grd: dx=15mm, dv=1%mm
Miiimum value of SAR (interpolated) = 0,158 mWig

Cho/Zonm Scan (53537 Cube 0 Measurement grd: de=Snom, dy=Snom, de= Smm
Reference Value = 8.65 Vim; Power Drift =-0.123 dB

Peak SAR (extrapolated) = 0286 Wikg

SARCL )= 0,035 mW/es SARCID ) = 0.073 mW/e
Maxunuwm value of SAR (measured) = 0.143 mW/g

1g/10g Averaged SAR
SAR: Zoom SoaaValos Alsng I, Xe=2, Ye2

o2 -

o

ooz

pooll o | 4 b 1 | Lily

—

— ]
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Appendix C — Calibration Data

Calibration Laboratory of i s B

Schmid & Parner Mﬁ ﬂ?ﬂl f: Service suisse dHAkIPnage
Engineering AG L s Beriro svirzero o1 larmturs

mg:Eumfa. 2004 Zurlch, Switesriand ‘iﬁf;:'::"ﬁl}é“ ?@npﬁp S Siwiss Catibration Bervica

Acaiied by e Swiss. Foerl Ofoy of Moltiogy and Aoorociiatian Accreditation No,: SCS5 108

Tha Swss Azcrusilutiun Servies i one of the eignatodes 1o the EA

Multilabwal Ayrwwrmmn bur the mcugnifion of salibration cefilicates

cient  Sporton (Autden) Contificats Mot D2450V2-TI6_Julo7

[CALIBRATION CERTIFICATE |

| - 024502 - ShE 736

Calintion procesyes) QA CAL-05.v6

Calibration pracadurs for dipala valicaton kits:

Cabennon coan: July 12, 2007

Concition of S calzoaed bem In Tolerance

This caibration cenifics|e documents (he racaabiity o rationsl smndands. wikch reaize 310 physesl un e of messunemEiis (5L
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Caientinn Equipmant usng (MATE ceeal for eaibomtion)

Primary Sandaics =] Gal Dt (S libralmd Gy, Cordificale Mo Bchadu'ed Calibridion
Powar matel EPM-TZA BRITABOTIM 03008 (METAS. Mo, 217-00808) Oet-07
Powsi permez: HP BABLA UEIT2BATEY 03Ot -0 (METAS, Ro, 217-00805) Ot 07
Ralerunos 4 @8 Atlamalzr SH: 508G (20g) 10-ug 06 (METAS, Mo 2 1T-005601) fig-a7
Rifarono 10 d8 Atlonmin! BN 80472 {1000 10-Aup-DE (METAS, Mo 217-00S01) Aag-ar
Ralerency Probd ES30NT 8N 328 O-Orct-0 (5 PEAG, M, ES3-3028_OciCE] Cd-07
OAEA SN 30-Ja-07 (SPEAG Mo DAESED1_JandT) B
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Powmr parmot HF 84814 MY T 18-Oct-I2 {EFEAG, in hoirie anath Oot0h) i house ahede Ook0F
AF genoiader Agliont E44218 WY 4100087 S Vi -Mry-08 (EPFEAG, m nouse chock Mov-08) i howse chacks b0 7
Saiwork Analyder HP B753E LEIT0SEE Seih 1-0a-0 1 (SPEAG, In howea chack Oal-06) in hodine checks Tlo-07
Keme Furctcn Signatura
Calbralan by Whiw Maii labaratory Techniian s
' ' 1§ ‘1’1{-.\-1
Agprennl by, Haija Pokuvic Teennical Managar Tk
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g Schwairsrischar Kaliorarssna

c Bervine s d'étalonnage
Sarvizia wrsars di LAPmurn

S swine Galibestion Service

Calibration Laboratory of
Schmid & Partnar
Engineaning AG

Zeughaussirasse 43, B0 Surich, Switrariand

Ascradited by I'e Swisa Fodeeal Office of Metology and Aecsedialon Acrpditation Mo.: SCS 108
Trie wiss Aetremitation Barvice s one of the Bignatanies to the A
Mutiitmieral Agregment for the regegniibon of calbratlon cortificatos

Glossary:

T5L tissue simulating liquid

ConvF sensilivity in TSL { NORM xy.2
MiA nat applicabls or not measured

Calibration is Performed According to the Fellowing Standards:

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

b) IEC 62208-1, "Procedura to measura the Specific Absorplion Rate (SAR) for hand-held
devices used in close prosimity to Ihe ear (frequency range of 200 MHz to 3 GHz)",
February 2005

¢} Federsl Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evalusting Compliance of Mobile and
Portable Devicas with FCC Limits for Human Exposura to Radiofrequancy Emissions”,
Supplemeant C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4 System Handbook

Methods Applied and Iniﬁmtauun of Parameters:
+«  Measuramant Conditions: Furthar details are available from the Validation Report at tha end
of the certificate. All fiqures stated in the canificate are valid at the frequency indicated.,

+  Antanna Parametars with TSL: The dlpalé is mountad with the spacer to posilion its feed
point exactly balow the center marking of the flat phantom section, with tha arms orlented
parallel 1o the body axls.

+«  Feed Poinl Impadance and Return Loss: These parameters are measured with the dipole
positionsd under the liguid filled phantom, The impedance stated is transformed from the
measurament at the SMA connactor 1o the fead point. The Relum Loss ensures low
reflected power. Mo uncertainty required.

* Electrical Delay: One-way delay between the SMA conneclor and the antenna feed goint.
Mo uncafainty required.

»  SAR measured: SAR measured at lhe slated antenna inpul power,

v SAR normafizad: SAR sz measured, normalized (o an inpul power of 1 W at the antenna
connecion

«  SAR for nominal TSL pararmeaters; The measured TSL parameters are used o calculate the
nominal SAR resull.

Cartificate Mo: D2450V2-736_Jull7 Fage & ol @
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Moasurement Conditions
DASY syalom coflgurstion, aa far 85 not ghan on page 1.

DASY Version DASY4 V4T
Entrapolation Audvanced Exlrapalabon

Phantom Madular Flat Phantom VE.0

Distance Dipole Canter = TSL 10 mm wiln Spacer
Zoemm Scan Resalulion du, dy, d2 = 5 mm B
Frequancy DR ZlS-Ij-MI-h: + 1 MHz

Head TSL parameters
The foliew aramuiers and cakculations were agplied.

Temparatura Parmittivity Canductivity
Hominal Haad TSL parametors 220" a2 180 mham
Maoasured Head T5L parameters (2201 0.2)C MWELE S 16T mha'm £ 6 %
Hosd TSL temperature during tost (22.0#0.2)'C —_ —
SAR result with Head TSL

SAR averaged aver 1 cm® (1 g) of Head TSL conditicn

SAR measued 250 mW ingal power 133mWig

EAR narmalized namalized 1o 1W EI2mW /g

SAR lor nominal Head TSL paramaters ' ramalized 1o 1W 52,7 mW ! g £ 17.0 % (k=2)
SAR averaged aver 10 em’ (10 g) of Haad TSL eanditicn

SAR measured 250 miW gl povesr BATm\Wig

5AR normalized narmalized 1o 1W 24TmW g
ESAR tor naminal Head TSL pararmators | raormalizad 1o 1W 4.5 mW g £ 16,5 % [k=2)

! Corraction fo nominal TEL paramelers acoording do d). chapter “SAR Sensidvides

Cartifcaie Mo D245002-TI6_ ST Fage 3ol §
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Body TSL paramelers
The following paramaelers and calculations wera anplisd.
Temperature Permittivity Conducthity
Nominal Body TSL parameters 22.0°C 2.7 1.3 mhom
Measured Body TSL parameters 22ot02)'Cc BBE+A%R 104 mbalm=6 %
Boudy TSL temperature during test 220202 °C _— ez
SAR result with Body TSL
SAR avaraged over 1 em® {1 g) of Bady TSL Cendition
SAR messuned 250 N inpud Pl 130mWIg
SAR normallred narrnalized to 1W BOmW g
SAR for nomiral Body TSL parameters © norrneiczed o 1W 52.5m¥ [ g £147.0 % (k=2)
EAR mvornged over 10 cm’ (10 g) of Body TSL Condition
SAR messued 250 MW Input powes G.03mW g
BAR normalized nemmatzed o 1W | 242mwWig
SAR for nominal Body TSL paramates * neamabized b 1W 24,4 mW I g £16.5 % (k=2)

¥ Comeclion ta nominal T5L parameters according to d), chapler *SAR Sensafvites®

Canificaim M I':H!\l"]'-'?—!.'!ﬁ_.hll:]f Fage dof g
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Appendix
Antenna Parametars with Head T5L
Impadanas, ransfomad mn feed peint 531 0+30 )0
Fatum Loss - 27,6 48

Antanna Parametars with Body TSL

Impatanes, ransformad o laed point BT 0+ 46D

Fefum Loss 26348

General Antenna Parameters and Design

| Elecirical Dalny (ona direcBon) I 1168 na J

After lang term use with 1000 radated power, anly a slight warming of 1he dipole near the feedpaint can b maasiuned.

The dipale is made of siandard semingid coasial canis. The center aonducier of the f2ading Ling (3 dirsetly connscies o the
racand Arm of tha dipola. The artanna & tnerefors shon-cancuited for DG-signals.

No Expeneive lonee must be applied 10 ihe dipale anms, bocauso they might bend of the soldared connpclions naar Ino
feedpoint may bo damaged

Additional EUT Data

Manufactured by SPEAG
Llarulactured oo Augued 28, 2003
Certificate No; DR4E0VI-TH_Jull? Page 5ol B
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Test Report No

FA700321-1-2-01

DASY4 Validation Report for Head TSL

L'est Labomutory: SPEAG, Zurich, Switseriand
DUT: Dipole 2450 MHz; Type: D2450VZ; Serfal: D2450V2 - SN736

Communication System: CW-2450; Fregueney: 2450 MHe Duly Cycle: 1:1

Medium: HSL U10 BB,

Medium parmetans wsad: = 2450 MHw; a = 181 mhoim; 5= 38.6; p= 1000 '.kf._hl'J:u'1

Phraniom section: Flol Section

Mensuremem Standand: DASYS (High Precision Assessment)

DASYS Configuration:

-

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Messurement grid: de=Somm, dy=Smm, de=5mm

Probe: ESIOV2 - SX3028 (HF )Y ConvPi4.5, 4.5, 4 8 Calibmsed- 1910 20068

Sensor-Surfooe; 4nm {Mochanical Sarbace Detoction)

Lhectromles: DAES Snbil ] Calibratod: A0 12007

Phuntom: Flut Phantom 5.0 {fronte Type: QDOOEPShA A

Date/TH

Whmsurement SW: DASYY, V4.7 Build 53, Postprocessing SW: SEMCAD, V1.E Buld 172

Reference ¥aloe= 93,0 ¥im; Power Dinft = L4 A8

Peak SAR (extrapolated) = 28.1 Wikg

SAR( g) = 133 mWig; SAR{ID g} = (.17 mW/g
Maximum value of SAR (measured) = 13.0 mW/g

i
oo

<15.0

=20.0

25.0

e 12,07.2007 11:00:03

0l = [ 30mWrg

Cenificate No: DReS0WE-Ta6_Ji0T
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Impeadance Measurement Flot for Head TSL

12 Jul 2EE7  LEbE s

CHD s11 = u e LUBLIMA A LOETY @ L9LAT M I AB0.0UE ME WM
—
o - -
A | DR
L] & L - -
Fd §
(3] f

E el
1 u'a.\__\__ i
Che 511 uon b ab'epr -39 o ZHGLT A0 T ASE0ED 004 AHT
|
| |
1
G _“‘_"“'—-\: | ___.--"""_._.-
i b
P i S
R 74 .
L

CENTER I 430000 DU Mg BTN GHR, A m W

Carttfieate Mo: D2450V2.730_Jull? Pages 7 af 9
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DASY4 Validation Report for Body TSL

Date/ Time: 12.07.2007 12:28:49
Test Loboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450%2: Serinl: D2450V2 - SNT36

Communication System; CW-2450; Frequency: 2450 MHz; Duty Cyole: 111
Medivm: MSL U0 BB; )
Mediym paremeters used: = 2450 MHz o= 1,594 mha/m; & = §3.5; p= 1000 kg/m”
Phnntom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASYY Configuration:
s [rabes BRAOVD - 303024 (HE R CanvE[4, 16, 416, 4. 18) Colibruted: 19142006
s Sersar-Surface: dowu (Mechanlcal Surface Detection)
= Elesromics: FAES Sphi1; Calibreted: 30,01 2007
*  Phantom: Fist Phantom 3,0 (backl |ype: QOMOES0A S

o Measurement SW; DASY, VAT Bulld 33, Postprocessing 5W: SCMCAD, V1LE Build 172

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7TyCube 01
Mussurement grid: Q= Smm, dy=3mm, de=3mm

Felerence Value = 85,6 Vim; Power Dnft = 0,005 dB

Penk SAR (extrapolated) = 27.0 Wik

SAR(] g) = 13 mWig; SAR(10 g} = 6.05 mW/g

Maximum value of SAR (measured) = 14.8 mW/g

dB
.oon

=5.00

-10.0

-15.0

-20.0

25.0

0dB = |4.8mWig

Cerificate No: D2450VZ-T36_JulgT Fagedof @
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Impeadance Measuremeant Plot for Body TSL

1 Jul T Leepiiie
AT ki1 1 0 FE 15 4REER B BT S FRLASPH 7 450.EIR HHY 1T
el

-~

i
ot =

N,

|| ¥ -
\ X i<
.; LY - y
i n._\___ / = -
7|
BHI Sai WG S CREF -3p b p-36333 8 3243000 090Nk
I . ;
| |
| 1 f 1 1
e T '- B s st
! ] R:-\'\. | r
| | . }f '
e 1 1 1 |
s | |
| | |
CENTER £ 30000 dfd Hig R 400,200 90 AH:
Cartifrmntar by D?“EW?-TE'E_..I.HQT Page 9ol g9
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Test Report No

FA700321-1-2-01

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse &3, 8004 Zurich, Switzerfand

Service sulsse d'étalonnage
Servizlo svizzero di taratura
Swiss Calibration Service

Schweizerischer Kalibrierdienst

Accreditation No.: SCS 108

Acoredited by the Swiss Federal Office of Melrology anc Accreditalion
The Swiss Accreditation Service ks one of the signatories to the EA
] for ther I of calibration certificales

cient  Sporton (Auden) T i
|CALIBRATION C

Object ET3DV6 - SN:1787

| Calibration procedure(s)

QA CAL-01.v8
Calibration proce

Calibration date: Augugtga‘.m R S e

Condition of the callbrsted item [0 Tolerance i IS i T § =i

This calibration certificate documents the traceability o national standards, which realize the physical units of measuremants (31)
| The measurements and the uncertsinties with confidence probability are given on tha following pages and are part of the certificats.

All calibrations have been conducted in the ciosed |aboratory facility i ent temp {22 £ 31°C and humidity < T0%.
Calibration Equipmant usad (MATE £ritizal far calibration)
Frimary Standards D# Cal Date (Calibrated by, Cerificzte No.| Scheduled Calibration
Fower meter E44198 GB41293874 289-Mar-0)7 (METAS, No. 217-D0670) Mar-08
Power sansor E4412A MY41485277 28-Mar-07 (METAS, No. 217-D0670) Mar-08
Power sansor E44128 MY 41438067 29-Mar-07 (METAS, No. 217-00670) Mar-Dg
Reference 3 dB Attenuator SN. 35054 (3c) B-Aug-07 (METAS, No. 217-00713) Aug-08
Reference 20 dB Attenuator SN: 55086 (200) 29-Mar-07 (METAS, No. 217-00671) Mar-D8
Reforance 30 dB Attenustor SN: 85120 (30b) B-8ug-07 (METAS, Na. 217-00720) Aug-08
| Reference Frobe ES3DVZ SN: 3013 4-Jan-07 (SPEAG, No, ES3-3013_Jan0T) Jan-08
| DaEs SN 654 20-Apr07 (SFEAS, Mo. DAE4-654_Apr0T) Apr08
Seccndary Standards ID# Check Datz (in housa) Schedulad Check
RF genarator HP BB48C US36420U01700 4-Aug-88 (SPEAG, In house check Nov-05) In house chack: Nov-O7 |
Matwork Analyzer HP 8753 US37380585 18-Cct-07 (SPEAG, in house check Oot-05) In house check. Oct-07
Marme Funchion : Signature
Calibrated by Katja Pokovic | Technical Manager -
lesuad: August 28, 2007

| This calibration cerifi shall rot ba rapr d axcapt in full without written approval of the laboralory

Certificate Mo: ET3-1787_Aug07 Page 10f9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di laratura
Swiss Calibration Service

wow

Accraditad by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Sarvice is one of the signatories 1o the EA
Muitilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

s NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx.y.z does not effect the E-field uncertainty inside TSL (see below ConvF).

o NORM(x,y.2 = NORMx.y z = frequency_rasponse (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the'stated uncertainty of ConvF.

s DCPx,yz: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 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 to
NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A
frequency dependent CanvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz,

s Spherical isofropy (30 deviation from isofropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

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

Ceriificate No: ET3-1787_Aug07 Page Z of 9
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ET3DV6 SN:1787 August 28, 2007

Probe ET3DV6

SN:1787

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

Calibrated for DASY Systems

(Note: non-compatible with DASY 2 systam!)

Cerlificate Mo: ET3-1787_Aug07 Fage 3of 9
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Test Report No

FA700321-1-2-01

ET3DVE SN:1787 August 28, 2007

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space” Diode Compression®
NormX 163 £104%  uVIVIm)P DCP X 92 mv
NormY 1.66 £10.1%  uVi(Wm) DCP Y 96 mV
NormZ 208 +101%  uVI(Vm)P DCP Z 91 mv

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%] Without Correction Algorithm 4.7 20
SARpe [Ya] With Correction Algorithm 01 0.0
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 37 mm 4.7 mm
SAR, [%) Without Correction Algorithm 116 70
SAR,. [%] with Correction Algorithm 0.2 0.4
Sensor Offset
Probe Tip to Sensor Center 2.7 mm

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

* The uncerainties of NarmX,¥ .2 do not affect the £'-fiaid uncenainty inside TSL (see Paga 8).

& Mumarical linsarization paramatar: uncertainty not requirad.

Cerlificate No, ET3-1787_Augd? Page 40l 8
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ET3DV6 SN:1787

August 28, 2007

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response inermalized)
B i
'>
[
-]
[
-]

L@

0.8
08
0.7 —
0.6
05 - ! S SR I — |
1] 300 1000 1600 2000 2500 3000
f [MHz]
—a—TEM —8—R22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cerificate No: ET3-1787_Aug07 Page 5 of 9
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ET3DV6 SN:1787 August 28, 2007

Receiving Pattern (¢), 9 =0°

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

1.0
08 0 ] A
b 1 1 1 1 —&— 30 MHz
— 04 © . —8—100 MHz
% 02 ——— "ttt 1 00 MH
—_— 0.0 —— r4
E oz —8— 1800 MHz |
al iy T N0 W O I < Y A I | I == 2500 MHz
0.8 ] |
0.8 { |
1.0
0 B0 120 180 240 300 260
#[7
Uncertainty of Axlal Isotropy Assessmeént: £ 0.5% (k=2)
Cerfificate No: ET3-1787_Augd7 Pago 6ol @
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Test Report No

FA700321-1-2-01

ET3DV6 SN:1787

Dynamic Range f(SARqaq4)
(Waveguide R22, f = 1800 MHz)

1.E+7

1.E+6

1.E+5

1.E+4

TE+ |

Input Signal [pV]

1.E+2 «

1E+1 +

1E+0 | i |
0.0001 0.001 0.01 01 1 10
SAR [mWicm)

—8— not compansated —8— compensated

0.6 - | VS SR |-

0.2

August 28, 2007

100

Error [dB]

0.2

0.6 -

-1.0
0,001

0.1
SAR [mW/em®]

Uncertainty of Linsarity Assessment: + 0.6% (k=2)

Certificate Mo; ET3-1787_ALg07 Page 7ol 9
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Test Report No

FA700321-1-2-01

ET3DV6 SN:1787

August 28, 2007

Conversion Factor Assessment

=900 MHz, WGLS RY (head)

f= 1810 MHz, WGLS R22 (head)

a5 3000 4 T
an 250 4
g 28 Z 5004
E 20 T
£ £ 450
H
E 15+ E
[ x
10.0 ~
@10 )
0_5 5 0
0.0 + 0.0 - !
(1] 20 40 23] /] 20 40 &0
2[mim] z[mm)
—o— Analytical  —o— Msasurements —a— Anglytical —¢—Measuremanls
f[MHz] Validity [MHz]® TS5L Permittivity Conduclivity  Alpha Depth CanvF Uncertainty
900 + B0/ + 100 Head 41.5+5% 0.07=25% 032 242 6.58 + 11.0% (k=2)
1810 £50/£100 Head 400 5% 1.40 2 5% 0.50 281 518 + 11.0% (k=2)
2000 £50/+100 Head 400%5% 1.40z25% 0.55 245 4.80 +11.0% (k=2)
2450 +50/+100 Head 39.2+5% 1.8_0: % 0.67 1.81 450 £ 11.8% (k=2)
300 +50/+100 Body 55.0£5% 1.05:5% 036 252 B.10 + 11.0% (k=2)
1810 +£50/+100 Body 533+5% 1.62+5% 0.61 2.56 4.68 +11.0% (k=2)
2000 +£50/+100 Body 53.3%5% 1.52:25% 060 240 430+ 11.0% (k=2)
2450 +50/+100 Body 52.7+5% 1.05%5% 0685 215 402 +11.8% (k=2)

 The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty Is the RSS
of the ConvF uncertainty at calibration frequency and the rtainty for the

Certificate No: ET3-1787_Augd7
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Test Report No FA700321-1-2-01

ET3DVE SN:1787 August 28, 2007

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

B-100-0.50 B-0.80-0.60 B-0.60-0.40 @-0.40-0.20 B-0.20-0.00
A000-020 B 26-040 BA023-081) HBEAOBM0B80 MNOSD-100

Uncartainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Cedilicate No: ET3-1787_Aug07 Page 8of &

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 03



=oron e FCC SAR Test Report Test Report No  FA700321-1-2-01
Calibration Laboratory of ‘"‘:':""-'11 g Sehwaizaincher Kalinriardiannt
Schmid & Partner e G Berviee swise détalonnege
Engineering Al s Servizio svizzero di laralura
Teughausstrasso 43, 8004 Zurkch, Switzoriand ﬁﬁx}? 5 Swis Calibration Service
Acciwitid by (e Swiss Frecinad Oflice of Meluogy urd Accrediis on Bocruditation Ho.: SC5 108

Tha Swies Accroditaison Sarvica |s one of the signatories to the EA
MuRilataral Agrasmant far tha recagnition of callhestian canificains

Cilent Sporton [Auden) Cortificats No: DAE3-57T_NovlE

CALIBRATION CERTIFICATE

Crbjact DAE3 - 5D 000 D03 AR - SN 577

CaliEeatn procasusial oA CAL-DGVI2
Calibrafion procedure for the data acquisition electronics (DAE)

Caiitention dat Movemnber 21, 2008

Congition of Ine caleated 2 In Tolerance

Thiy ciibroton G rificale documents g Wecpabality o nalomal Smwdands, winch realzg 1he physcal urits of msadiesmsnts (31
Thi msssuremunts and (he unssrisntes win confdence eobulily ane given on Ih folicwng ceges angd ame cert of the corliicote.

&Y calibruib o lara L cotducled in M dosed belratslony acdiily; snvrsimmnt lempeinbae (2 £ 370 el huiraly < 0%,

Calivration Egvipmend wid (METE Crticad For coliraton)

Primary Sardars oK sl Dmts (Calibraine by, Cartificais No | Srhwduled Calibrabon
Fluis Procoass Caktnior Type TOZ | SN: B205303 U008 (Bl AL, Becc 54025 Ool-g7
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Glossary
DAE data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

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

«  Common moda sensitivity: Influenca of & positive or nagative commaon mode voltage on tha

differantial measurament.

= Channel separation; Influsnce of a voltage on the neighbor channels not subject to an input

voltage.

«  AD Convertsr Values with Inputs shorted: Values on the intermal AD converter

comesponding to zero input voltage

« input Offset Measursment: Output voltage and statistical results over a large number of

zero vollage measurements,

= Input Offset Current. Typical value for information; Masimum channel inpul offset current,

nol consdening the inpul resistance.

= Input resistance: DAE input resistance at the connactor, during internal auto-zaroing and

during measurement,

= Laow Battery Alarm Voltage: Typical value for information - Balow this valtage, a battery

alarm signal is generated

= Fower consumption: Typical value for information. Supply currents 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

Dell PP20L Notebook Bottom Touch
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