=aons. FCC SAR Test Report Test Report No *  FA762803-1-2-01

‘:{',
o

[/

{
.L (
N

"1\'
\\.
LR

Testing Laboratsry

g e T p
l'll""l'll||-|I|.I|""\'1L L1150

Specific Absorption Rate (SAR) Test Report

for
Belkin International, Inc.
on the
Wireless G USB Adapter
Report No. : FA762803-1-2-01
Trade Name : Belkin
Model Name . F5D7050; F5SD7050uk; F5D7050ft;

F5D7050de; F5SD7050df; FSD7050yy;
F5D7050ef; FSD7050ee; FSD7050eaD;
F5D7050au; F5D7050ak

FCCID : K7SF5D7050E

Date of Testing : Aug. 02,2007

Date of Report  : Sep. 27, 2007

Date of Review : Sep. 27, 2007

The test results refer exclusively to the presented test model / sample only.

Without written approval of SPORTON International Inc., the test report shall not be reproduced
except in full.

Report Version: Rev. 02

SPORTON International Inc.
6F, No.106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.O.C.

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 02



e ’ FCC SAR Test Report Test Report No - FA762803-1-2-01

ERORTOM LAR.

Table of Contents

1. Statement of Compliance
2. Administration Data
bt T 1= 1Yo T = o Yo =1 (o] Y SRR
FA N B T - 1 o 7Y o o) o= o SRR
2.3  Detail of Manufacturer ...
2.4 Application Detail...........
B TR T oY =
3.1 Description of Device Under Test (DUT)
3.2 ProduCt PhOtO.......ccccoviiiiiieiiieec e
3.3 Applied Standards: ........ccccoeeciiiere e
3.4  Device Category and SAR Limits
3.5 TestConditions.........ccccevniiiiiiieiiiienene
3.5.1 Ambient Condition:......
3.5.2  Test Configuration: ......
4. Specific Absorption Rate (SAR)........
4.1 Introduction............cccoceeiiinnnnn,
4.2  SAR Definition ...............
5. SAR Measurement Setup
5.1 DASY4 E-Field Probe SYSIEM ......cooi ittt e e e e e e e e e st e e e e et eeeaeeeaanareeeeeeanntreeeeeeanrrraeaeaaan
5.1.1 ET3DV6 E-Field Probe Specification
5.1.2 ET3DV6 E-Field Probe Calibration
5.2  DATA Acquisition Electronics (DAE)
LG T Lo o T RN
5.4  Measurement Server....
5.5 SAM Twin Phantom..................
5.6 Data Storage and Evaluation
5.6.1 Data Storage................
5.6.2 Data Evaluation...........
5.7 Test Equipment List...................
6. Tissue Simulating Liquids....
7. Uncertainty Assessment............cc..c..
8. SAR Measurement Evaluation ...........cccocecviiiieniinnnne
8.1 Purpose of System Performance check
S 1] (=10 I T=T (1] o B PRSP OPUPTRPN
8.3  Validation Results .........c.cceeeviiiiiieeennnne
9. Description for DUT Testing Position............
10. Measurement Procedures ...........cccoevurrrinnenne
10.1  Spatial Peak SAR Evaluation ....
10.2  SCAN ProCEAUIES ... ..ottt
10.3 SAR Averaged Methods
11. SAR Test RESUILS........ccoeiiieiiiccccccccrccccc s e e
11.1  Dell D400 Notebook Bottom Touch with Horizontal USB Port
11.2 Dell D400 Notebook Bottom Touch with Vertical USB Port...............
7 =3 =1 =Y T S SO SRPPN

Appendix A - System Performance Check Data
Appendix B - SAR Measurement Data
Appendix C - Calibration Data

Appendix D - Product Photo

Appendix E - Setup Photo

©2007 SPORTON International Inc. SAR Testing Lab

This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 02
Tel: 886-2-2696-2468

Fax: 886-2-2696-2255



=aons. FCC SAR Test Report Test Report No *  FA762803-1-2-01

1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum result found during testing for the Belkin International, Inc.
Wireless G USB Adapter Belkin F5D7050; F5D7050uk; F5D7050fr; F5D7050de; F5D7050df;
F5D7050yy; FSD7050ef; F5D7050ee; F5SD7050eaD; F5D7050au; F5D7050ak is 0.204 W/Kg on the
WLAN 2.4GHz band body SAR with expanded uncertainty 20.6%. 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, CA90220-5221, USA

2.3 Detail of Manufacturer

Company Name : Belkin International, Inc.
Address : 501 West Walnut Street, Compton, CA90220-5221, USA
2.4 Application Detail

Date of reception of application: Jun. 28, 2007

Start of test : Aug. 02,2007
End of test : Aug. 02, 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 :

Wireless G USB Adapter

Trade Name :

Belkin

F5D7050; F5D7050uk; F5D7050fr; F5D7050de; F5D7050df; F5D7050yy;

Model Name : F5D7050ef: FSD7050ee; FSD7050eaD: FSD7050au: FSD7050ak
FCCID : K7SF5D7050E
Type of Modulation : DSSS / OFDM

Frequency Range :

2400 ~ 2483.5 MHz

Maximum Output Power to Antenna :

802.11b : 18.16 dBm
802.11g:15.94 dBm

Antenna Type : Printed Antenna
Antenna Gain : 1.6 dBi
Application Type : Certification

©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 Wireless G USB
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°C
Tissue simulating liquid temperature (°C) 21.47C
Humidity (%) <60%

3.5.2 Test Configuration:

The data rates for SAR testing are 11Mbps for 802.11b and 6Mbps for 802.11g. 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, i.e. channel 1, channel 6, and channel 11 for each testing position.

©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 = i(d_WJ —d|a
dt\ dm dt\ pdv
SAR is expressed in units of Watts per kilogram (W/kg)

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

oT

SAR = CE

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

or related to the electrical field in the tissue by

SAR =

ole|’

Yol

, where o is the conductivity of the tissue, 0 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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Fig. 5.1 DASY4 system
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The DASY4 system for performance compliance tests is illustrated above graphically. This system consists
of the following items:

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

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

A dosimetric probe equipped with an optical surface detector system

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

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

A computer operating Windows XP

DASY4 software

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

The SAM twin phantom

A device holder

Tissue simulating liquid

Dipole for evaluating the proper functioning of the system

VVVY VVVY VVVVY

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 Specification

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 18%)

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 5 1 W/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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<ET3DV6 Probe>
Sensitivity Xaxis : 1.57 uV Y axis: 1.71 pV Z axis : 2.09 pv
Diode compression point X axis : 94 mV Y axis : 94 mV Z axis : 94 mV
Frequency . . .
X axis Y axis Z axis
Conversion factor (MHz)
(Body)
2350~2550 4.11 4.11 4.11
Frequency
Alpha Depth
Boundary effect (MHz) P P
(Body)
2350~2550 0.60 1.70

NOTE:

1. 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
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5.3 Robot

The DASY4 system uses the high precision robots RX90BL type out of the newer series from Staubli 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

YVVVVY

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 Storage

The DASY4 software stores the assessed data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all the necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension .DA4. The postprocessing 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 loseless 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 postprocessing software (SEMCAD) automatically executes the following procedures to
calculate the field units from the microvolt readings at the probe connector. The parameters used in the
evaluation are stored in the configuration modules of the software :

Probe parameters : - Sensitivity Norm;, a0, a1, ap
- Conversion factor ConvF;
- Diode compression point dep;
Device parameters : - Frequency f
- Crest factor cf
Media parameters : - Conductivity g
- Density 0

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 multimeter 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 = v+ v.9
1 1 dcpl

with V;= compensated signal of channel i (i=x, y, 7)
U; = input signal of channel i (i =x, y, 7)
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, —_—
Norm,ConvF

2

H-field probes © H, = [y, iy + ]

f

with Vi= compensated signal of channel i (i = x, y, z)

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

ConvF = sensitivity enhancement in solution
@, = sensor sensitivity factors for H-field probes

f= carrier frequency [GHz]
E; = electric field strength of channel i in V/m
H; = magnetic field strength of channel i in A/m

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

E, T E+E+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]
0 = equivalent tissue density in g/ cm’

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

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

Ez
= tot = 2,
Pre T or P.,= H.377
with Ppwe= equivalent power density of a plane wave in mW/cm?
Ewt= total electric field strength in V/m
Hioi= 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/Model Serial Number
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ET3DV6 1788 Sep 19, 2006 Sep. 19, 2007
SPEAG 2450MHz System D2450V2 736 Jul. 12, 2007 Jul. 12, 2009
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 W‘releSSTCe‘;InS“eTma“O“ E5515C GB46311322 Dec. 22, 2006 Dec. 22, 2008
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
Agilent Power Amplifier 8449B 3008A01917 NCR NCR
Agilent Power Meter E4416A GB41292344 Feb. 08, 2007 Feb. 08, 2008
Agilent Power Sensor E9327A US40441548 Feb. 08,2007 Feb. 08, 2008
Agilent Signal Generator E8247C MY43320596 Mar. 01, 2006 Mar. 01, 2008

Table 5.1 Test Equipment List

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

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

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

Salt: pure NaCl — to increase conductivity

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

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

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

YV ¥V VVVY

Table 6.1 gives the recipes for one liter of tissue simulating liquid for frequency band 2450 MHz.

Ingredient MSL-2450
Water 698.3 ml
DGMBE 301.7 ml
Total amount 1 liter (1.0 kg)
Dielectric Parameters at 22° f=2450MHz
e~ 52.7+5%, 0 = 1.95+5% S/m
Table 6.1

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 Page 18 of 29
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Table 6.2 shows the measuring results for muscle simulating liquid.
Bands Frequency(MHz) Permittivity ( 81’) Conductivity (0) Meas(;n;‘tt;ment
2412 51.6 1.90
2450 MHz 2437 51.6 1.92 Aug. 02,2007
2462 51.5 1.95
Table 6.2

The measuring data are consistent with €,=52.7+ 5% and 0 =1.95+5%.

Fig. 6.1

©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

];Illsltcr eiztli‘tlil(l)trz’s Normal Rectangular Triangular U-shape
Multiplying factor® 1k (®) 1//73 1//°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) 4 isthe coverage factor

Table 7.1

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

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result
within which the measured value is confidently believed to lie. It is obtained by multiplying the combined
standard uncertainty by a coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a
coverage factor allows the true value of a measured quantity to be specified with a defined probability within
the specified uncertainty range. For purpose of this document, a coverage factor two is used, which
corresponds to confidence interval of about 95 %. The DASY4 uncertainty Budget is showed in Table 7.2.
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Standard Vi
o Uncertainty Probability - Ci Unc.
Error Description Value + % Distribution Divisor Ie (1-g9) or
Vejf
Measurement System
Probe Calibration +4.8 Normal 1 1 +4.8 o
Axial Isotropy +4.7 Rectangular \3 0.7 +1.9 o
Hemispherical Isotropy +9.6 Rectangular 3 0.7 +3.9 0
Boundary Effect +1.0 Rectangular V3 1 +0.6 o
Linearity +47 Rectangular \3 1 +2.7 00
System Detection Limit +1.0 Rectangular V3 1 +0.6 o
Readout Electronics +1.0 Normal 1 1 +1.0 o
Response Time +0.8 Rectangular V3 1 +0.5 o
Integration time +2.6 Rectangular 3 1 +1.5 co
RF Ambient Conditions +3.0 Rectangular V3 1 +1.7 0
Probe Positioner Mech. Tolerance +04 Rectangular \3 1 +0.2 )
Probe Positioning with respect to
Phantom Shell +2.9 Rectangular \3 1 +1.7 0
Extrapolation and Interpolation
Algorithms for Max. SAR +1.0 Rectangular \3 1 +0.6 0
Evaluation
Test sample Related
Test sample Positioning +2.9 Normal 1 1 +2.9 145
Device Holder Uncertainty +3.6 Normal 1 1 +3.6 5
01.1tput Power Variation-SAR £50 Rectangular 3 | 429 o
drift measurement
Phantom and Setup
Phantom uncertainty(Including shap
and thickness tolerances) +4.0 Rectangular V3 ! +2.3 Oo
Liquid Conductivity Target £50 Rectangular 3 0.64 418 -
tolerance
Liquid Conduct1v1ty measurement 15 Normal 1 0.64 416 -
uncertainty
Liquid Permittivity Target £50 Rectangular 3 06 417 -
tolerance
Liquid Perm1tt1v1ty measurement 425 Normal 1 06 £15 o
uncertainty
Combined standard uncertainty +10.3 330
Coverage Factor for 95 % K=2
Expanded uncertainty Normal £20.6
(Coverage factor = 2) (k=2) 27 )
Table 7.2 Uncertainty Budget of DASY
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8. SAR Measurement Evaluation

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

8.1 Purpose of System Performance check

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

8.2 System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave which comes from a signal generator at frequency 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 3 | |
Attn. 3db
Fig. 8.1
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Signal Generator
Amplifier
Directional Coupler
Power Meter

2450 MHz Dipole

Nk v

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.

Measurement data . . Measurement
Target (W/kg) (W/kg) Variation date
SAR (1g) 52.5 53.3 1.5%
2450 MHz Aug. 02,2007
SAR (10g) 244 249 2.0%
Table 8.1

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 2 different positions. They are “Dell D400 Notebook Bottom Touch with Horizontal
USB Port”, “Dell D400 Notebook Bottom Touch with Vertical USB Port”.

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.

VVVVY

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
»  Areascan

» Zoom scan

>

Power reference measurement

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 D400 Notebook Bottom Touch with Horizontal USB Port

Modulation Conducted Power Drift Measured 1 Limits
Mode Chan. | Freq (MHz) type Power (dBm) (dB) SAR (W. /kg)g (W/Kg) Results
1 2412(Low) CCK 18.02 -0.103 0.204 1.6 Pass
802.11b 6 2437(Mid) CCK 18.16 -0.19 0.068 1.6 Pass
11 2462(High) CCK 18.03 0.123 0.077 1.6 Pass
1 2412(Low) OFDM 15.72 - - - -
802.11¢g 6 2437(Mid) OFDM 15.92 0.192 0.025 1.6 Pass
11 2462(High) OFDM 15.94 - - - -
11.2 Dell D400 Notebook Bottom Touch with Vertical USB Port
Modulation Conducted Power Drift Measured 1 Limits
Mode Chan. | Freq (MHz) type Power (dBm) (dB) SAR (W, /kg)g (W/Kg) Results
1 2412(Low) CCK 18.02 - - - -
802.11b 6 2437(Mid) CCK 18.16 0.112 0.062 1.6 Pass
11 2462(High) CCK 18.03 - - - -
1 2412(Low) OFDM 15.72 - - - -
802.11¢g 6 2437(Mid) OFDM 15.92 - - - -
11 2462(High) OFDM 15.94 - - - -

Test Engineer : Jason
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Appendix A - System Performance Check Data

Test Laboratory; Sporton International Inc. SAR Testing Lab Date ; 2007/8/2
System Check_Body_2450MHz
DUT: Dipole 2450 MHz

Communication System: CW; Frequency: 2430 MHz:Duty Cyele: 1:1
Medium: MSL_2450 Medium parameters used: £ = 2450 MHz: 6 = 1.93 mho/m: £ = 51.6; p = 1000 kg/m”

Ambient Temperatare * 22.9 'C: Liquid Temperature : 21.4 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(4.11.4.11. 4 11); Calibrated: 2006/9/19

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

- Electronics: DAE3 Sn377; Calibrated: 2006/11/21

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

- Measurement SW: DASY4 V4.7 Build 33; Postprocessing SW: SEMCAD. V1.8 Build 172

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm_ dy=10mm
Maximum value of SAR (mterpolated) =6.15 mWig

Pin=100mW/,/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=3mm, dz=3mm
Feference Value = 57.2 Vim: Power Dnft = 0.007 dB

Peak SAR (extrapolated) = 12 4 Wikg

SAR(1 g)=5.33 mW/g; SAR(10 g) =2.49 mW/g

Maximum value of SAR (measured) =591 mW/g

dB
0.000

-4.06
-8.12
-12.2

-16.2

-20.3

0dB=3591mW/g
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Appendix B - SAR Measurement Data

Test Laboratory: Sporcon International Inc. SAR Testng Lab Dhate - 200782
Body 802.11b Chil_Notebook Bottom Touch Horizontal USB
DUT: 7628032

Comumuication Systemy: $02.11b ; Frequency: 2412 MHz:Dury Cyele: 151
Medinm: MSL_2450 Medium parameters used: £= 2412 MHz; o = 1.9 mbo/og; &, = 51,6, p = 1000 kgm?
Ambient Temperuture * 229 'C Liquid Temperature * 214 T

DASYS Configumation:

- Probe: ET3DVG - SN1T88; ConvFi4.11, 4.11, 4.11): Calibrated: 2006/9/19

= Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAES Sn577: Calibrared: 2006/11/21

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

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

Chl/Area Scan (41x81x1): Measurement grid: dx=1%5mum, dy=15mm
Maximunm value of SAR (interpolated) = 0.227 mW/g

Chl/Zoom Scan (3x3x7)/Cube 0: Messurement gnd: de=Snun, dy=Snm, dz=Smm
Reference Value = 8.34 Vim: Pawer Drift = -0.103 dB

Peak SAR (extrapolated) = 0,449 Wikg

SAR(L gy = 0,204 mWig: SAR(LD g) = 0,105 mWig

Maau value of SAR (measured) = 0,221 mWig

dB
0.0u0

-4.02

-804 |
k ]:] N Region

“16.1

-20.1
0dB = 0.221mW/z
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Teut Laboratary: Sporton Internanional Inc. SAR Tesnng Lab Date - 200782
Body 802.11b Ch6 Notebook Bottom Touch Vertical USB

DUT: 762803

Commuieation System: 502,110 ; Frequency: 2437 MH2Dury Cyele: 111
Medinm: MSL_2450 Medinem parameters used: £= 2437 MHz; 6 = 1.92 mho/n; g = S1.6: p = 1000 kgim?
Ambient Temperature + 229 T Liguid Temperture £ 214 'C

DASYY Configumation:

- Probe: ETADVS - SN1T88; ConvF(4.11, 4.11_4.11): Calibrared: 2006/9/19

- Sensor-Swrface: 4mm (Mechanical Surface Deteetion)

= Electronics: DAE3S 5n577; Calibiated: 2006/11/21

= Phanton: SAM-B: Type: QD (00 P40 C: Senal: TP-1283

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

Ché/Area Scan (41x81x1): Measurement grid; de=15mum. dy=15mm
Maxinmm valne of SAR (interpolated) = 0.072 mWig

Che/Foom Scan (5x5x7VCnbe 0: Measurement grid: de=8num, dy=Smm., dz=5mm
Reference Value = 1.62 Vim: Power Dyift = 0.112 dB

Peak SAR (extrupolated) = 0,144 Wik

SAR(1 g} = 0.062 mW/g: SAR(10 g) = 0.031 mW/g

Muazcimm value of SAR (measured) = 0.069 mWig

db
o.000

-5.38

Region
-16.1 9

-26.9

0 dB = 0.069mW/g
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Tewt Laboratory: Sparton Intemational Inc. SAR Testing Lab Date - 2007782
Body 802.11g Ch6 Notebook Bottom Touch Horizontal USB
DUT: Te2803

Conmmumcation System: 802.11g; Frequency: 2437 MHz Dty Cyele: 1:1
Medimm: MSL_2450 Medinn parameters used: £= 2437 MHz; 6 = 1,92 mho/fn; &, = S1.6, p = 1000 kg'm®
Ambignt Temperature ¢ 229 'C: Liguid Temperature * 21.5C

DASYS Configumation:

= Probe: ET3DVG - SNITES; ConvF(4. 11, 4,11, 4.11%; Calibrared: 2006/5/19

= Sensor-Swrface: dmm (Mechanical Surface Detection)

- Electronics: DAES Sn577: Calibrated: 2006/11/21

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

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

Ché/Area Scan (41x81x1): Measurement grid: dx=1%5mum, dy=15mm
Maxinumn value of SAR (intepolated) = 0.025 mW/g

Cho/Zoom Scan (3x3x7)/Cube 0: Messurement grid: de=Snun, dy=Eoo, dez=fmm
Reference Value = 2.84 V/m: Power Dnft = 0,192 dB

Peak SAR (extrapolated) = 0.065 Wikg

SAR(L g) = 0,025 mWig; SAR(LO g) = 0,013 mW/g

Maxmu value of SAR (measured) = 0,025 mW/g

0.0u0

a Region

— N F ]

=20.0

Region

-30.0

0 dB = 0.025mW/z
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Teut Labosatory: Sparton International Inc. SAR Tesnng Lab Doate - 2O0T/R2
Body 802.11b Chl_Notebook Bottom Touch Horizontal USB 2D
DUT: 762803

Communication Systemy §02.11b ; Frequency: 2412 MHEz:Dury Cyele: 151
Medinm: MSL_2450 Median parameters used: = 2412 MHz; 6 = 1.9 mho/m; & = 51.6; p = 1000 ke'n
Ambient Temperature ¢ 229 'C; Ligquid Tempersture = 214 T

DASY4 Configuration:

- Probe: ET3DVG - SN1T788; ConvF(4. 11, 4,11, 4.11% Calibrated: 2006/9/19

= Sensor-Swrface; dmm (Mechanical Surface Detection)

- Electronics: DAE3S Sns77: Calibrated: 2006/11/21

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

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

Chl/Area Scan (41x81x1): Measurement grid: dy=15mm, dy=15mm
Maxmuon value of SAR (imterpolated) = 0.227 mWig

Chl/Zoom Scan (3x3x7)/Cube 0: Messurement gnd: de=Snun, dy=Snm, dz=Smm
Reference Value = 5,34 Vim: Power Dnft =-0.102 dB

Peak SAR (extrapolated) = 0,449 Wikg

SAR(L g) = 0,204 mWig: SAR(L0 g) = 0,105 mW/g

Maximmm value of SAR (measured) = 0221 mWig

1g/10g Averaged SAR

AR Zoom fean Valee Along I N=1, V=l
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Appendix C — Calibration Data

Calibration Laboratory of
Schmid & Partner

Engineering AG
Douphausstrages 41, GO0 Zurich, Swilzarland

Scrwersrischoer Kallbriasdlenst
Sorvice suisse d'dtabannagn
Sarvizio svizzora di tarstura
Swidsa Calibraticn Sarvice

Acorociisd by (e Swiss Federl OMoy of Melology ard Accrocitbor Accreditation No.; SCS 108
The Swiss Arcraditation Serdics (s one I!“i'.ﬂﬂl'l.mlln il EA
Muhtiataral Agresmart for tha recognilbon of ealibraflon canificyies

cient  Sporton (Audan) Gartiticats No: D2450V2-T36_Jul07
CALIBERATION CERTIFICATE

Cibjecs DZ450V2 - SN; 736

CamraBon procecLreds) QA CAL-05.vE
Calibration procedurs for dipale validation kits

Faibaton dabe duly 12, 2007

Condition of tna cakibeassd e | Tolerance:

Thie caibraton cerifcate documentt the traceabity to national sandands, which reaize the physical unils of messuemants (510
Tha measuncnont and tve uncerienics with confidence probabilty mre given on e following pages and sre part of the cerilonls,

N calbrabers horo soen conduciod in tha cosed ok v bty o W Smp (22 £ 39°C and humidgity « T,

Caibra¥ich Equipment utsd (MATE oifical for calbraton)

| Primay Standardy |me t2al Cialw |Calibrated by, Carificata Mo ) Sohedulng {2 ihration
Poowar mutar EPK-142A | GEITAEOTOA 03Ot O (METAS, No. 21 7-00608) Qol07

Powar sernor HP 84814 [ USITIOETES C3-0ct-00 (METAS, Mo, 217-00008) Col-iT
Ruterence 20 05 Atenisicr SM; S0BA [20g) 10-Aug-06 (METAS, Ma 317-00581) Aug-aT

Retarancs 10 05 Aftenisics | SN 5047.2 {10r) 10-Aug-08 (METAS. No 217-00500) Aug-07

Retoroncs Probe ES30V3 SN 3025 18-0ct-08 (SPEAL, No. ES3-3024_Octoh) Oota7

Daza | aM o 30k Jar-07 (SPEAG, Mo, DAEAO01_JandT) san-0a

Seconday Smndards =L Chacs Cafe in houss) Schaduled Chack
Pawear sensaf HF HATA | MYAT Rz T 1B-0¢1-02 (SPEAG, In howse chedk Ock05) I e el Qet-07
RF panatEkr Aglent <3216 MY & 100ETS 110y -08 [SPEAG, I Nouss chick Mov-dsi I house chacc Naw-0T
Network Aoalyser B BTESE USITIR0SAS 54206 1B-Octdd] (SPEASG, in houss chack Del06) I b chacic Oct-07

Wama Furedon Sgruakre
Sy Bl o Lagoentory Tachniclan i
: Tl '\'h\\_
Agproed by: Kalja Pekovic Techrizal Mannger ”ﬁ
tepued: July 12, %

Ih??mhﬂ coriicaie sl nol be regroducec axcapd in full wilhout wiiten approval of the boratory,

Cerificate Mo: D2450VE-F58_Jull? Pags 1 of@
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Calibration Laboratory of AT Sorwnzorischar Kallbrisrdlenst
Schmid & Partner S i Sarvice suisss ddtalonnage
Engineering AG 3 Sarvizio svizzars di taratisrs
wangmn?a 8004 Zurich, Smitzarand "'ﬁ; 5 swiss Calbration Senvice
Accrudited by the Swiss Saderal Offics of Metrology and Accrediiation Accreditaion ho.: SCS 108

Tha Swiws Accredliation Sarvice s ane of the signatades to the EA
Multilgterel Agreement for the recognition of calibralion cordificatos

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.2
MIA, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢} Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnelic Fields; Additional Information for Evaluating Compliance of Maobile and
Porlable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) ta Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
+ Measuremant Condifions: Further details are avallable from tha Validation Report at the end
of the cerificate. All figures staled in the cartificale are valid al the frequency indicated.

s« Antenna Parameters with TSL: The rjlmhla is mounted with the spacer to position ils fead
point exactly below the center marking of the fiat phantom section, with the arms oriented
paraliel to the body axis.

+ Feed Poirit impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connector to the faed point. The Return Loss ansuras low
reflected power. No unceriainty required.

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

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

= SAR normaiized: SAR as measured, normalized 10 an Inpul power of 1 W at the antenna
connector,

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

Conificate No: D2450Y2-736_Jul7 Page 2 of @
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' Comection to nominal TSL peramelsrs accosging o d), chapter "SAR Sancitivities”

Test Report No - FA762803-1-2-01
Measurement Conditions
DASY sysiem configuration, os for a5 not given on page 1.
DASY Version DASY4 Va7
Extrapolation Advanced Extrapolation
Phantom Moduler Fla: Phantom V5.0
Distance Dipole Center - TEL 10 mm with Spacer
Zoom Scan Resolution th, dy. de =5 mm
Froquancy 2450 MHZ £ 1 MHz
Head TSL parameters
That Toliowing parameiars and caloufations wane applied
| Temperature Perminivity Conductivity
Nominal Head TSL parameters 2.0°C >.2 180 mbedm
Measured Head TSL parameters | (z2otoz)’C MWELER 1.81 mhoim £ 6%
Haad TSL temperature durlng test | (220%02)°C e s
SAR result with Head TSL
SAR overaged over 1 em® (1 g) of Heod TSL condition
Sfﬁ_r_nu_a_lg_u_lw B 250 MY Inpul power 133mw /g
'_SJ.F! narmalzed nerrnal.u;d t:udﬂ'n' . 532 I'I'I_'i'.i'..l-' g
SAR for naminal Head TEL parameters © rormalized to 1W £2.7mW I g 2 17.0 % [k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 m\W inpul povwar BATmW /g
SAR normmzlized narmalizad 1 1W 247 MmN ig
SAR for naminal Haod TSL parameters rormulizod o 1W 24.5mW I g% 16.5 % (k=2)

Cartificals No: D2450V2-T36_Jui0T Page 3 ald
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womoniin. FCC SAR Test Report Test Report No - FA762803-1-2-01
Body TSL paramelers
The following paramalers and calculabons wers applisd.
Temperatura Parmittivity F’Tf’f‘iﬂ"}“
Hominal Body TSL paramators 20°C 527 1.85 mhodm
Measured Body TSL parameters (Z20:02)°C 53.51 6% 1.4 mhaim 2 6 %
Body TSL temperature during test (Z20402)°C —— —_—
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condifion
SAR measuned 250 mW input power 130mN g
SAR nomalzed nomadized ta TW B2O0mW fg
SAR for nominal Body TSL parametars nammaized o 1W 52.5mW /g2 17.0 % (k=2)
SAR overnged over 10 em’ (10 g) of Body TSL Condition |
SAR measel 250 mW nput power | E08mw i g
SAR nommalized normalized to 1W | 242 MW g
SAR for nominal Body TSL perametsrs © normalized te TV | 244 mW g 2165 % [k=2)

* Correction 1o nominal TSL parameters according 1o d), chepter “SAR Senaitivites”

Caificatn Mo DP4S0VE 8 _Juil? Fage & of 9
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womoniin. FCC SAR Test Report Test Report No - FA762803-1-2-01

Appendix

Antenna Parameters with Head TSL
Impodance, transfommad to feed point Eiin+30§0
Relum Loss -~ 27008

Antenna Parameters with Body TSL

Impedarce, rarsfomad ta faad point AR TEr= 4B
Ratun Loss 26.3 db

General Antenna Parameters and Design

Elazirical Delay (one clraction) [ 1.158 ns

After jong lerm use with 100W radiated power. ony a slight warming of the dipole near he feadpaint ¢an be Measured.

The dipole is made of sienderd semrigid coaxial cable. The center conductor of the feeding ine is direclly connecled 1o the
sond arm of tha dipole. The anlenna is tharefore shon-clreulted for DC-signals,

Mo excasshve lorce musl be applied lo the dipole arms, because they might bend or the soldered connecbons near the
feedpeint may be damoged,

Additional EUT Data

Manufectured by SPEAG
Manulaciued on August 26, 2003
Corificate Mo: D2450V2-T36_Juldy FPaga 5ol 8
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Test Report No - FA762803-1-2-01

DASY4 Validation Report for Head TSL

Dt/ Time: 12,07.2007 11:00:03

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D24350V2 - SN736

Communicetion System: CW-2450; Freguency: 2450 MHe; Duty Cyele: 1:1
Medium: HSL U110 BB;

Medium parsmrders used: (= 2450 MHz; o = L81 mho/im; &= 38.6; p= 1000 kg"m]
Phantom scetion: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe; ESI0VI - SM3023 (HI), ConvFid.5, 4.5, 4.59% Calibrated: 19, 10.2006
Semsor-Surface dmm (Mechanical Surfsce Detection)

Electrenice: DAEA Sn6al: Calibmied: 300012007

Phamiom: Flai Phantom 5.0 {froany; Type! QDOMPSBAA

Messurement SW: DASYY, V4.7 Bulld 33, Peiorocssing SW: SEMCAD, VILE Build 172

Pin = 250 mW; d = 10 mov/Zoom Sean (7x7x7)/Cube 0:
Mesasurement grid; dx=5mm, dv=5mm, dz=5mm

Reference Valee = 93.0 Vim; Power Drift = -0.004 dB

Peak SAR (extrapolated) = 28.1 Wiko

SAR(] )= 133 mWig: SAR(10 g) = 6.17 mWig

Maximum value of SAR {n'h:lusumd'l =150 mW'g

d8
0.ooa

-5.00

-10.0

-15.0

-Z0.0

-25.0

0 4B = | 5.0mWig

Ceilificaie No DZ430V2-T38_JuwlT Fagedol 8

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

Rev. 02



womoniin. FCC SAR Test Report Test Report No - FA762803-1-2-01

Impedance Measurement Plot for Head TSL

12 Jul T8ET 10106132
m =it el TR LOXINs & TIRIT 4 1947 pH 2 450,000 BB Mg

g A g o o
"‘ Ty |.I I - i
R, ===y
f S .
LT TN |.;|n LT - I— e RN LT T
i
|
[ e, _...--"—"""‘H___"
i
Ea 1\1 _Jr
N
T
|
CEMIEE 2 430.00¢ 009 Mz SFAH STaLERT A00 MHz
Cerificate Mo: D2450V2-738_Jull7 Pags To'9
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Test Report No - FA762803-1-2-01

DASY4 Validation Report for Body TSL

Dane/Timae: 12.07.2007 12:28:49

Test Laboratory: SPEAG, Zunich. Switzerland
DUT: Dipole 2450 MHz; Type: D2430V2; Seriul: D2450V2 - SNT736

Communication System: CW-2450; Frequency: 2450 MHz; Dury Cyele: 1:1
Medium: MSL ULD BB

Medium parmmeters usald: T= 2450 MHz; 0 = |.94 mho/m; & = 53.5; p= 1000 ky/m’

Phantom scetion: Flat Section
Mensurement Standard: DASYS (High Precision Ass¢ssment)

NASY4 Configuration:
* Probe: ES30DVT - SaHITS (HF); Convi{4 16, 4. 16, 4. 16 € wlitemted: 19102006
¢  Senvor-Surfece. 4mm (Mechanical Surface Devection)
o Blectromics: [AEA Snid; Calibrated: 30,01 2007

*  Phamtom: Flat Mhamtoe 5.0 (back); Type: QDOMFS0AA

*  Mensurenent SW. DASYS, V4.7 Bulld 53; Postprocessing SW: SEMCAD, V1B Duild 172

Pin =250 mW: d = 10 mm/Zoom Scan (7Tx7xT)/Cube 0:
Messurement grid: ds=5mu, dy=5mm, die=5mm

Reference Value = 88.6 Vim: Power Dnft = 0,005 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) =13 mWig; SAR(10 g) = 6.05 mW/g

Maximum velue ol SAR (mewsured) = 14.8 mWig

dB
0.000

-5.00

-10.0

=20.0

CdB = 14.8mWig

Cenificale No: D245002-738_JuilT Pxm&old
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Impedance Measurament Plot for Body TSL

12 Jul 2827 18:8TILE
ERD =ai TR T WAL e A8PE1 & FRT.1S g 24508 840 BOB Rty
e

- H"‘\._

L] ‘-.__‘_ T
CH: 1L 06 MEMF_' e RmQETI 3B 2 A3R.DUD 0 H2
= . .I
=
- S
Bar "—--._,___“___H‘_‘-_ J .'_.‘__"_.____._.-
| | =1 |
] ‘\._\_ .#f’.r- |
| |
s ] |
| |
| !
L]
| | |
CONTES 2 450000 000 M-z SFFH 000 BOO M
Cartilicats Mo: D2450VE-FI6_JuldT Page0of 0
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Test Report No - FA762803-1-2-01
Calibration Laboratory of # ."'_1.'_,' o 5 SenwnlzarbEnar Kalsriardisnst
Schmid & Partnar o iacwin Sarvico sulass < Halenrag
Engineerng AG Servizha wyizoera di tarelem

Zaupheunntranss 43, B Turich, Switesriang

Ao fiet By’ e Sinlen Fodaial 0o of Metmlogy and Accndilason

Tha Swiss Accredioion Servlcs (s one of i slgnaicrss ic tha EA
Muttliateral Agresmani for the recognltion of calibration cerificates

cient  Sporton (Auden)

[CALIBRATION CERTIFICATE

Ot ET30VE - SN:1788

Cadbraser ocas i) A CAL-DY VG

MM&“WE—MM

Covtraton 2 Soplember 19, 2006

Conatien = the caiteoes e | 0 Tolerance

T colilr wine ool Scaly donzinimils Ui lraceatslly W nalonal slanams whach ma'ios e physical imts o mansaremants (5
Tha e s remesnis Snd e Lnoarienties with conficence Drcbablidy s given on fhe foloeing pages 5 mm part of the cemnficas

S catumbons fase B Soresosen in ha el Iafonaiony ISEERy. Anviremant Inmasmatune (20 = 33°0 and hamicily = TO%W.

Ca'kratior: [ouipmand waed (MATE-ctical for cal kratior:|

Primaty Slundanhy jos

Pl mis E44106 2E4 126387

Poenn wurwen E44134 NIYVERETTT

B perai E44154 LT UEREE

Rafersnce 3 o) ASsomion B S50 )

Raferwnca 230 b ASsnuaion Sk 55000 200)

Anlyrvrion 30 OB 83w e Bk S9129 (R

Pufereroe Probe ESI0V Bl 3012

ORER Sh: B84

Socrauy S |iow

HF gonoision W EAARC WERRA KT P O

Nariarse Ananaar HP ATEIE WUSITINOEARS
Smme

Casbrased by, Kstja Pomovic

Aaarmend By iatn Hurtes

ol Duty (Cntbrata by, Covitieatn b,
5-Api-28 (VIETAS, Ne. 251-0055T)
5.0 (METAS, N 251-0055T)
fron 5 (METAS, Mo, 251-0058T)

10 A0 (METAS, Mo, 1 T000E)
d=fpr28 (METAS. R 251-00358)
10800 (METAS, Wai, 41700593
2-Jan 0 {BPEAG. hu, EF3-3043_Junl0)
21-8ur-08 (SPEAG. aa, DAES-854_Jun0g)

Chech it () Pacasin )

2 gy 0 (SFEAGL i henmn chozk Now-05)
18-0e1-01 (RPEAG, I house chask MowDS)

Funciicn

| Tren 2ASBrAEEn CATTGAE AL fel i IARITCLSAT SEnast I Pl wBR0UT TR ARGTERA of e letomtony

Erudied Calhrrson
AprgT
Aot
Apr-0T
Buspif
gl
Augro
dan-0T
dunQT

SchiecJwd Gheck
I ot check: Piow=lT
In house check: ko 08

=

lewand. Sawla—im B 2000

Cemficae No: BT 78S BepDs
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womoniin. FCC SAR Test Report

Test Report No - FA762803-1-2-01

Calibration Laboratory of At g

Schmid & Partnar e c
Engineering AG R

Eeughaunsbrawse &3, 8004 Furich, Bwitreriand Ty s

Ficrwditad bry Ihe Soins Fedwuinl 0w of Melnoogy and Aocied Labod
Tha Swisa Accradiation Servics ls one of the signatories to the EA
Mulnlisteral Agresmant for the recagniton of calibretion certificates

Scivavizoricchar Kaitriarsnal
Eorvice sutese ddtalonnage
Bendzit svizzono & W@k
Swiek Callsration Service

Aesraaianinn Hat SCS 108

Glossary:

T5L tissue simulating lquic

MNORMx.Yy.Z sansitivity in free space

ConF sensitivity in TSL /| NORMx,y.z

DCP dicde compression point

Palarization o o rotation arouna pl‘ﬂhﬂ XA

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

measurement center), i.e., ¥ = 0 15 nomal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Praclice for Delermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR] in the Human Head from Wirsless
Communications Devices: Measurement Techniques®, Dacambar 2003

b] CENELEC EN 50381, “Basic standard for the measurement of Specific Absorption Rale
ralatad to human exposura to alactromagnetic fields from mobile phones (300 MHz - 3

GHz), July 2001

Methods Applied and Interpretation of Paramaters:

= NORMxy.z Assessed for E-field polarizetion 8 = 0 (f 5 300 MHz in TEM-cell; f > 1800 MHz:
R22 wavequida). NORMzx y,z are anly intermediate values, |.e.. the uncertainties of
NORMzx.y.z does not effect the E--field uncerainty inside T5L (see below ConvF).

= NORM{Tx .z = NORMzy.2 * frequency_response (see Frequency Raspansa Cnart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of
the frequency response is ‘noluded in the stated unceralnty of ComdF.

s DCPxy.z DCP are numerical linesrization parameters assessed based on the data of
power sweep [no uncertainty resuired). DOP doas not depend on frequancy nor media.

» ConvF and Boundary Effect Farameters: Assessed in fiat phantom using E-feld (or

Camifieats ho: E13-1788_SepCE

Temperature Transfer Standard for f < 800 MHz) and Inside waveguide using analylical field
dlatributions based on pawer measurements for { = 800 MHz, The same setups are used for
assessment of the parametars applied for boundary compensation (alpha, depth) of which
typical uncaralnty values are given. Thesa parametars are uged in DASY4 software to
imprave probe accuracy close to the boundary. The sensitivity in TSL corresponas to
NORMzy.y.z * CanvF whereby the uncertainty corresponds (o thal given for ConvE. A
fraquency dependent ConvF is used in DASY version 4.4 and higher which allows
extendmg the validity from £ 50 MHz fo = 100 MHz

Spherical isotropy (3D deviation from isotropy): in & fiekd of low gradients realized using a
flal phantom exposed by a patch antenna.

Sansor Offsat. The sensor offsal corresponds o the offset of virwal measuramant canlar
from the probe fip (on probe axis). Mo tolerance required,

Hage 2oi 4
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ETIDVE SM:1788 September 19, 2006

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 30, 2004
Recalibrated: September 19, 2006

Calibrated for DASY Syslems
(Hate: pon-compatible with DAEY2 sysicm!)

Cartificate No: CT1-17008 SapOi Fage J1of &
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Test Report No - FA762803-1-2-01

ET3IDVE SN:1788

September 19, 2006

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space™ Diode Compression®
Norm 1.73:100%  pviMImE Dep X a5 m\/
Moy 187 s 104%  pViVIm)? Ocey 101 mvy
MarmZ 170 £100%  @ViVimY DcPZ a3 my

Sensitivity in Tissua Simulating Liquid (Conversion Faclars)

Please soe Pagoe &,

Boundary Effect

TEL B0 MHz Typlcal SAR gradiont: § % par mm

Sansx Conter o Phantom Surface LDistancs

HAR, %) Withoul Carroction Algarithm T8
SAR,, [%] With Correction Algarithm 04
TSL 1810 MHz  Typlcal SAR gradient: 10 % per mm

Sanaae Carisr to Phantem Surface Distance

SARy, [%] Without Cerrection Algarthm 1148
SAR, %] With Gorrection Algorithm o2
Sensor Offsat

Probe Tip to Sansor Coanter .7 mm

3T mm 4.7 mm
a3
03

AT mm 4.7 mm
ro
04

[The reported uncertainty of measurement Is stated as the standard uncertalnty of
measurement multiplied by the coverage factor k=2, which for a normal distribution

cormesponds to a coverage probabllity of approximately 98%.

* [he uncesmnnes of Normi,¥.2 60 not wiect B E-hilkd uncesinty inside TSL (s Page B)
* Mumasical ineanzsion pammaie o TEATAINTY el PR

Certale Mo ET31768_Sepld Pape 4 o §
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ET3DVE EM: 1788 Soptember 19, 2006

Frequency Response of E-Field

(TEM-Call:ili110 EXX, Waveguide: R22)

ka

Froquancy respanse [normalmad)
=
B
-]
L]
L]

05
o . L] 1000 1600 200y 2500 3005
1 [MHz]
——TEM —o— W7
Uncertainty of Freguency Response of E-fleld: £ 6.3% (k=2)
Coriificata No: ET3-1788_Sopdé Fogo Sof 0
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ET3IDVE SM:1T88 Seplember 19, 2006

Receiving Pattern (¢), 9 = 0°

f= 600 MHz, TEM i1 10EXX f=1800 MHz, WG R22

——I —o-To

1] ! L =
he a=e=30 Kz
= e == 100 MHz
a3 02 1 .- e B0 PR
.E 2 = 1800 Mz
Od —i— 2500 MHE
.8
18
10
1) B 120 180 244 o 38
¢
Uncertainty of Axial Isotropy Assessment: + 0.5% [k=2]
Cerficoe Ho: ET)-1788_Sopdd Poge fiol 5
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ET3IDVE SN:1T788 September 19, 2006

Dynamic Range f(SAR},;.4)
(Waveguide R22, f = 1800 MHz)

1.E«T r v 1_
LE#f -
1E15 .
1E+4

1E43

ingul Signal [V]

1E#2

TE#

1E+) i L 1
0.D001 .00 oo o 1 10 100
SAR [mWicm®]

== il o iled e o caiaibed

02 - S g e e e o e
el 2015 I RSP

0,001 oo a1 1 10 100
SAR [mWiem')

Uncertainty of Linearily Assessmeni: & 0.6% [k=2]

Cerificats Mo ET3-1768_Sec00 PageTolg
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Test Report No -
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ET3DVE SN:1788

September 19, 2006

Conversion Factor Assessment

f= 800 MHz, WGLS RE [haad)

A6

a n

e vl il

e[mm]

i

e Pl g pLrumimnis

1= 1610 MHz, WGLS

304

SAR|mWem'] (W
- e LY )
o [=1 & = -
= =] = = EY

(=]
=

a .

=0 frallytical

afmm)

RZZ (head)

i A ELT BTN OE

{[MHz] Validity [MHz®  T5L Permimivily Gonductivity Mpha Dupth  CanvF Unceriainty

W0 £50/:100 Hoad 415:5% O87:5% 048 B4 B8O = 11.0% (k=2)
1810 45045700 Bead A0DLB% 140 £5% 0ek 274 530 = 11.0% (k=2)
000 £50(+100 Hood 40025% 140:25% 053 275 500 = 11.0% (k=2)
2450 T 504 & %00 Hamt G921 5% 1.80 & 5% 58 1.56 466 = 11.6% (2]
200 4504100 Body S50+5%  105+5% 045 212 B33 £11.0% (k=2)
1810 250/ 2100 Body 533:5% 152:5% 053 288 467 & 11.0% (k=2)
2000 +50/+100 Body F33+5%. 162+6% 0568 278 450 £11.0% k=2
2450 &£50/&700 Body S2.7:2%% 195 5% CEY 170 441 = 118% k=2

E Tha valisity 0 = 100 MHE anly appties for DASY wid.d and higher [sae Page 2 Tha uncarsinty b the RSS
of the GorwF unserainty &1 calibration frequescy and s uncanainty for the Iedicated freguency bemd.

Cormifials No: ET3-1768_Sspl6
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ET3DVE SN:1788 September 19, 2006

Deviation from Isotropy in HSL
Errar (g, 8), f = 900 MHz

Ermror [dB)]

"
W1 00080 B-080-080 W-0.60-047 W-08)-037 N-3.20-0 00

00020 E020080 Dosods) @Is0081 0T

Uncerialnty of Spherical Isotropy Assessmant: £ 2.6% (k=2}

Cartificais Moo ET3-1783 Sepdd Fage 3ot B
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GCalibration Laboratory of P St zarinEREr Kalirisrdinnng
Schmid & Partner %}i 2 Bervicn suisse Tilalonnage
Engineering A et Ssrvizic svizrero di laralura

Teughausstrasso 43, 8004 Zurich, Switzeriand ﬁﬁ;\ 5 Swics Calibration Sarvice
Arcreited by e Swiss Frund Officw of Melivogy wrd Accais on Bocreditation Ho: SCS 108

Tha Swima Accroditaiion Sorvica Is one of the signatodes o the EA

WuRllataral Agrasmant for the recagnition of callhestion corlificates

cuert  Sportan [Auden) Carlificate Ho: DAE3-STT_MNovlE
CALIBRATION CERTIFICATE

Objoct DAE3 - 50 000 D03 AS - SN; 517

CaBbbcn proch (s} QA CAL-DE V12

Calibration procedure for the data acquisition electronics (DAE)

Cmbention daba Movernber 21, 2006

Congiion of Ihe callibeaind e I Tolerance

Thig caibraton serificaly doouments the Wepuakslity 1o naloral sledands, which npalizg Ihe physcal urits of masduesmants. (5D
Th msssUremun @ e unceismbes win conlidence oobul iy are given on U foicwny ceges and are gt ol e ool fcibe.

A8 bl Hervs Lisen Soducied in P doned belranlony kedifly; anvr L b 122 & 370 wwd buiradly < MW,

Calibratron Eguipaiand wied (METE Siticad 1or colioration)

Primar; Stardarss i sl Dats (Calibrate by, Carificis No | Srhuiued Cabirabe

Flune Process Calibmdor Typo TR | SM; B205303 P3001-08 (Elunl A, ez S4T25 Ool-g7

Walihiay MLilmater Tyros 2001 BN OATHRTR Oc-08 (Eleal AD, e 34TH) D017

Gaenadnry Enndands |ipe Chock Diate [in house) Sehasulad Crack

=alibralor Bow 1.1 ]E!mm-\!‘lm 15-Jun-08 (BPEAG, in house chock) In ke check Jun-0T
Hame et Sgnatee

Calbmtwe by, Erie Fhainfaic Tushnician D e =

P e

Aptovnd b Fin Bomhott RA&D Dirusior 7:7;5"‘“4'5%"

bsaued: Noember 21, 2008
This eaibration seticato shall rgl be reproduced sacwpl in foll wishoul witien eppreval of e laborasory,

Carbficals Ho: DAES-57T_HovDE Pago 1of &
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Calibration Laboratory of e, Scrweierischar Kalibrierdienst
Schrmud & Partner M”E g Seevice sulsan Tatalonnags
Enginesring AG T E Buivizie Bvizzere O Laralura
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Glossary
DAE data acquisition electronics

Connector angle  infermation used in DASY system (o align probe sensor X 1o the rabat

coordinate systam.

Methods Applied and Interpretation of Parameters

« DC Volage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
carresponds 1o the full scale range of the voltmatar in the respactive range.

« Conpector angle: The angle of the connector is assessed measuring the angle

mechanically by & tool inserted. Uncertainty is not required.

= The following paramelers contain technical information as a result from the parfarmance

test and require no uncertainty.

* DC Voltage Measurement Linsarity: Verification of the Linearity at +10% and -10% of the
nominal calibration vollage. Influsnce of offset voltage is included in this measuremeant.

« Common mode sansitivity: Influanca of a positive or negative common mode voltage an the

differantial measurament.

= Channel separstion: Influence of a voltage on the neighbor channels not subject to an input

valtage.

«  AD Converter Values with Inputs shored: Values on the intemal AD converter

corresponding to zero input voltage

« [nput Offset Measurament: Output voltage and statistical results over a large number of

zero voltage measurements.

o [nput Offset Curment. Typical value for information; Maximum channel input offset cument,

not considering the input resistance.

+ Input resistance: DAE input rasistance at the connactor, during intermal auto-zeroing and

during measurament.

= Low Baifery Alarm Volfage: Typical value for information - Below this voltage, a baltery

alarm signal is genarated

= Power consumption: Typical value for information. Supply curmrents in various operating

modes.
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DC Voltage Measurement
AD - Corvenar Resution nomina

High Rarge. 1L3E = 8,16V, lull range = -100...+300 mv
Low Ranga: 56 = By, full ranga = <1......=3my
DASY measursment parameters: Autn Zano Time: 3 soc; Measuring lims: 3 ssc
Callpration Factors x - ¥ z
High Range 404.355 £10.1% (k=2) | 903 B0G £ 0.1% (k=2) | 404 37E +0.1% (k=2)
Low Range 392854 + 0.7% (k=3) | 3.03062 £ 0.7% (k=2) | JHIFHN L 0.7% (k=Z)
Connector Angle
[Cnnnl:lor.ﬁnglln {0 ba veed in DASY systern 28010 I
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Appendix
1. DC Vollage Linearity
High Ranga Ingut (uv) Reading (u¥) Error (%)
Channel X + Imput 200000 1686855 5 oo
' Channel X + Inpud 20000 20005 07 a3
|Channel X - Inpautt 20004 1BBER 7 0,01
| Channal ¥ + Input 0000 200000 .00
|Channel ¥ +Input 20000 20004 22 0.02
| Chammul ¥ = Impast 20000 ~S0003.23 ooz
Channel Z + Input 200000 200000.8 0.00
Channel £ + Input 20000 20005 24 0.03
Channal Z = Impat 20004 =20001.80 0o
Low Range Inpt (V] Reading (uV) Error (%)
Channml X + Impad 2000 TRERA 0.00
Channel X + [npunt 200 20027 013
Channel X - Input 200 .200.73 0.36
Channal ¥ + lnput 20800 2000.1 Qog
Channel v * [nput 200 19922 038
Channel ¥ = Impat 200 200.8E 043
Channal £ + Input 2000 18EG 8 (.00
Channal 7 # lnpint 0 104928 (.38
Channeal £ = Inpoust 200 =200, 54 047

2. Common mode sensitivity
DASY maasuremant parameters: Auto Zero Tims: 3 ssc; Maasuring tma: 3 sac

Comman made High Rangs Lew Range
Inpart Volage (mV) Avarage Reading (uV) Avarage Reading (pV)
Channel X 200 14.24 12.40
- 200 4213 -12.62
Channel ¥ 200 .51 ~7.06
- 200 5.05 541
Channal Z 200 1.08 088
- 200 266 -2B3

3. Channel separation
DASY measurement paramaters: Aulo Zem | ime: 3 sec: Measuning me: 3 ssc

input Voltage (mV) | Channel X (uV) | Channel ¥ V] | Channel Z [uV)
Channal X 200 - 251 0.09
Chanrw! ¥ 200 043 - 337
Channel 2 200 N5 .54 .
Cortiicats Mo: DAES-577_Mavie Paged ol &

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 02



womoniin. FCC SAR Test Report

Test Report No - FA762803-1-2-01
4. AD-Converter Values with inputs shorted
DASY massuramant parametars: Auts Zern Time: 3 sac: Messuring tme: 3 sac
High Range [LEB) Low Range (LS8}
Channal X 15870 16306
Channel ¥ 1565t 16305
Channel Z 16208 17088
5. Input Offset Measurement
DASY measurernen| paramedens: Auts Zaro Time: 3 sec; Measuring time: 3 sac
Eniput T0ML
Average (V) | min, Offset (i) | max. omsm ey | ¥ ';:;‘i'"““
Channel X 051 ~1.85 0.47 0.50
Channel Y 206 -4.32 =165 0D
Channal Z -1.63 -2 B 18 0.35
6. Input Offset Current
Nominal inpul circuitry offsal currant an all channdls: <251A,
7. Input Resistance
Zoroing (MOhm) Masauring (MOhm)
Channel X 02000 12688
Channel ¥ 1 R ] 200.7
Channel T | 0.2000 1588
8. Low Battery Alarm Voltage (vanfiad curing pee bist)
Typical values Alarm Level (VOC)
Supply [+ Ves) 79
Supply [« Vo) 7.6

9. Power Consumption (verified during pre test)

Typlcal values Switched off (mA) | Stand by (mA) Transmitting (ma)

Supply (+ Vi) +0.0 +8 +14

Supply |- Vee} | 00 i 9
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Appendix D - Product Photo
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Appendix E - Test Setup Photo

Fig. 9.2 Dell D400 Notebook Bottom Touch with Vertical USB Port
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