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SPORTON LAB.
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1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum result found during testing for the Arcadyan Technology
Corporation Wireless Notebook Adapter 11a/b/g SNN6500, SNN6500/00 is 0.233 W/Kg on the WLAN
SGHz 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).

Tested by Approved by

/{/ﬂ; {Le/ @wf/(cﬁ}?{ /3’/ )

Nilson She Dr. C.H. Daniel Lee
Test Engineer . SAR Lab. Manager
©2004 SPORTON International Inc..8AR Tesrmg Lab . Page ! of 27
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2. Administration Data

2.1. Testing Laboratory

Company Name:
Department :
Address:

Telephone Number :
Fax Number :

2.2. Detail of Applicant

Company Name:
Address:

Telephone Number :
Fax Number :

2.3. Detail of Manfacturer

Company Name:
Address:

2.4. Application Detail

Date of reception of application:
Start of test :
End of test :

Sporton International Inc.

Antenna Design/SAR

No.52, Hwa-Ya 1* RD., Hwa Ya Technology Park, Kwei-Shan Hsiang,
TaoYuan Hsien, Taiwan, R.O.C.

886-3-327-3456

886-3-327-0973

Arcadyan Technology Corporation

4F, No. 9, Park Avenue II, Science-based Industrial Park, Hsinchu 300,
Taiwan.

886-3-5787000

886-3-5637327

Arcadyan Technology Corporation
4F, No.9, Park Avenue II, Science-based Industrial Park, Hsinchu 300,
Taiwan

Jan. 03, 2005
Mar. 22, 2005
Mar. 22, 2005
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3. Scope

3.1. Description of Device Under Test (DUT)

DUT Type: Wireless Notebook Adapter 11a/b/g
Trade Name: Philips

Model Name:: SNN6500, SNN6500/00

FCCID: RAXWN6301D

Type of Modulation :

802.11a: OFDM (64QAM/16QAM/DQPSK/DBPSK)

Frequency Band :

5150~5350 MHz; 5725~5825 MHz

Antenna Connector : MS-156 HRS
Antenna Type: PCB Antenna
Antenna Gain : 3 dBi

Maximum Output Power to Antenna:

802.11a: 16.5 dBm

Power Rating (DC/AC Voltage) :

DC3.3V

DUT Stage:

Production Unit

Application Type:

Certification

©2004 SPORTON International Inc..SAR Testing Lab Page 3 of 27
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3.2. Product Photo
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3.3. Applied Standards:

The Specific Absorption Rate (SAR) testing specification, method and procedure for this Wireless Notebook
Adapter 11a/b/g 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)

©2004 SPORTON International Inc..SAR Testing Lab Page 5 of 27
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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 Conditons

3.5.1. Ambient Condition:

Item 802.11a

Band Type 5200 | 5300 | 5800
Ambient Temperature (°C) 20 ~ 24

Tissue simulating liquid temperature (°C) 22.8 ‘ 22.8 ‘ 22.2
Humidity (%) <60

3.5.2. Test Configuration:
Engineering testing software installed on 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 testing channels are as follows:

5200 band 1) Channel 36

2) Channel 40

3) Channel 48

4)  Turbo mode Channel 42
5) Turbo mode Channel 50
5300 band 6) Channel 52

7) Channel 56

8) Channel 64

9) Turbo mode Channel 58
5800 band 10) Channel 149

11) Channel 153

12) Channel 165

13) Turbo mode Channel 152
14) Turbo mode Channel 160

©2004 SPORTON International Inc..SAR Testing Lab Page 6 of 27
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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.
p ). The equation description is as below:

dtldm) ~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

or
SAR= C

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

or related to the electrical field in the tissue by
E 2
sar= ZIEL
P

, whered is the conductivity of the tissue, o is the mass density of the tissue and E is the rms electrical
field strength.

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

©2004 SPORTON International Inc..SAR Testing Lab Page 7 of 27
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5. SAR Measurement Setup
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Fig. 5.1 DASY4 system

©2004 SPORTON International Inc..SAR Testing Lab Page 8 of 27
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.01



wwwsiss FCC SAR Test Report Test Report No  FA510305-2-2-01

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

VVVYVY VVVYVY 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 EX3DV3 (manufactured by SPEAG).
The probe is specially designed and calibrated for use in liquid with high permittivity. The dosimetric
probe has special calibration in liquid at different frequency.

©2004 SPORTON International Inc..SAR Testing Lab Page 9 of 27
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5.1.1. EX3DV3 E-Fidld Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

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

PEEK enclosure material (resistant to
organic solvents)

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

+ 0.3 dB in HSL (rotation around probe
axis)

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

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

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole
centers: 1 mm

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

5.1.2. EX3DV3 E-Field Probe Calibration

Fig. 5.2 EX3DV3 E-field Probe

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

©2004 SPORTON International Inc..SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.01
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Sensitivity X axis : 0.66 uV Y axis : 0.67 uvV Z axis : 0.60 pV
Diode compression point X axis : 97 mV Y axis : 97 mV Z axis : 97 mV
Frequency . . .
(MH2) X axis Y axis Z axis
Conversion factor
(Head/Body) 4940~5460 4.88/4.14 4.88/4.14 4.88/4.14
5510~6090 4.38/3.85 4.38/3.85 4.38/3.85
Frequency
(MH2) Alpha Depth
Boundary effect
(Head/Body) 4940~5460 0.42/0.45 1.8/1.9
5510~6090 0.42/0.43 1.8/1.9

NOTE:

1. The probe parameters have been calibrated by the SPEAG.
2. For the detailed calibration data is shown in Appendix C.

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.

Calibration data is attached in Appendix C.

©2004 SPORTON International Inc..SAR Testing Lab Page 11 of 27
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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

YVVVYVYY

54. M easurement 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.

55. 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.

©2004 SPORTON International Inc..SAR Testing Lab Page 12 of 27
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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

©2004 SPORTON International Inc..SAR Testing Lab Page 13 of 27
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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 Normj, a0, a1, 3,2
- Conversion factor ConvFj
- Diode compression point depi
Device parameters - Frequency f
- Crest factor cf
Media parameters - Conductivity o
- Density p

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY components. In the
direct measuring mode of the 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

©2004 SPORTON International Inc..SAR Testing Lab Page 14 of 27
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can be given as

cf

Vi = ut+ u.—

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

Efiddprobes E, — |— W
NormConvF
2
H-fieldprobes H, = NW
with Vi = compensated signal of channel i (i =x, y, z)

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

ConvF = sensitivity enhancement in solution

a, = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

E; = 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
0 = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/ cm’

©2004 SPORTON International Inc..SAR Testing Lab
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Note that the density is set to 1, to account for actual head tissue density rather than the density of the
tissue simulating liquid.

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

2

— E

= tot = 2,
e 3770 or Pove Hy 377
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

©2004 SPORTON International Inc..SAR Testing Lab Page 16 of 27
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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 EX3DV3 3514 Jan. 23, 2004 Jan. 23, 2006
SPEAG  |83OMHZ Syign Validation|  essys 499 Feb. 12, 2004 Feb. 12, 2006
SPEAG | VOMHz Syiéeiin Validation| gy 190 July 17, 2003 July 17, 2005
1800MHz System
SPEAG Validation Kit D1800V2 2d076 July 16, 2003 July 16, 2005
SPEAG 1900MHz System D1900V2 5d041 Feb. 17, 2004 Feb. 17, 2006
Validation Kit
2450MHz System
SPEAG Validation Kit D2450V2 736 Aug. 26, 2003 Aug. 26, 2005
SPEAG > GHz System D5GHZV?2 1006 Jan. 22, 2004 Jan. 22, 2006
Validation Kit
SPEAG Data Acquisition DAE3 577 Nov. 17, 2004 Nov. 17, 2005
Electronics
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom QD 000 P40 C TP-1150 NCR NCR
SPEAG Robot Staubli RX90BL | FO3/5W15A1/A/01 NCR NCR
DASY4
SPEAG Software V4.5 Build 19 N/A NCR NCR
SEMCAD
SPEAG Software V1.8 Build 145 N/A NCR NCR
SPEAG Measurement Server SE UMS 001 BA 1021 NCR NCR
. S-Parameter Network
Agilent Analyzer (PNA) E8358A US40260131 Nov. 24,2004 Nov. 24, 2005
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
Agilent Power Amplifier 8449B 3008A01917 NCR NCR
R&S Radio C%‘;’:grmlca“‘m CMU200 105934 Aug. 24, 2004 Aug 24, 2005
Agilent Power Meter E4416A GB41292344 Jan. 21, 2005 Jan. 21, 2006
Agilent Power Sensor E9327A US40441548 Jan. 28, 2005 Jan. 28, 2006
Agilent Signal Generator E8247C MY43320596 Feb. 10, 2004 Feb. 10, 2006
Agilent Base Station Emulator E5515C GB43460754 Jan. 12, 2004 Jan. 12,2006

Table5.1 Test Equipment List

©2004 SPORTON International Inc..SAR Testing Lab
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6. Tissue Simulating Liquids

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

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an Agilent 85070D
Dielectric Probe Kit and an Agilent E8358A Network Analyzer.

Table 6.2 shows the measuring results for muscle simulating liquid.

Bands Frequency(MHz) | Permittivity (€ y) | Conductivity (o ) Mea?e:teemem
5180 483 5.36
(51553_0502?5 lf\j'[lHZ) 5200 48.2 5.38 Mar. 22, 2005
5240 48.1 5.45
5260 48.1 5.49
(52553_05%?5 If\j'[lHZ) 5280 48.1 5.51 Mar. 22, 2005
5320 47.9 5.54
5745 46.9 6.07
5800 Band
5825 46.7 6.2
Table6.2

The measuring data are consistent with € =49.0 £ 5% and 0 = 5.30 + 5% for 5200 band ande =482 +
5% and 0 = 6.00 + 5% for 5800 band.
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7. Uncertainty Assessment

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

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

S{;ﬁ?{)ﬁ{ggs Normal Rectangular Triangular U-shape
Multiplying factor @ 1k ®) 1IN 3 1IN 6 1N 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 isthe coverage factor

Table7.1

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
- Uncertainty Probability . Ci unc.
Error Description Value + % Distribution Divisor 1 (1-9) or
Vet
M easur ement System
Probe Calibration +4.8 Normal 1 1 +4.8 00
Axial Isotropy +4.7 Rectangular \3 0.7 +1.9 0
Hemispherical Isotropy +9.6 Rectangular \3 0.7 +3.9 0
Boundary Effect +1.0 Rectangular V3 1 +0.6 )
Linearity +47 Rectangular V3 1 +2.7 00
System Detection Limit +1.0 Rectangular 3 1 +0.6 o
Readout Electronics +1.0 Normal 1 1 +1.0 0
Response Time +0.8 Rectangular V3 1 +0.5 )
Integration time +2.6 Rectangular V3 1 +1.5 00
RF Ambient Conditions +3.0 Rectangular V3 1 +1.7 00
Probe Positioner Mech. Tolerance +04 Rectangular 3 1 +0.2 00
Probe Positioning with respect to
Phantom Shell +29 Rectangular V3 1 +1.7 co
Extrapolation and Interpolation
Algorithms for Max. SAR +1.0 Rectangular V3 1 +0.6 00
Evaluation
Test sample Related
Test sample Positioning +2.9 Normal 1 1 429 145
Device Holder Uncertainty +3.6 Normal 1 1 +3.6 5
Ol'ltpllt Power Variation-SAR £50 Rectangular 3 1 9 w
drift measurement
Phantom and Setup
Phantom uncertainty(Including shar]
and thickness tolerances) +4.0 Rectangular V3 1 +2.3 @
Liquid Conductivity Target 450 Rectangular 3 0.64 418 o
tolerance
Liquid Conductwﬁy measurement 15 Normal 1 0.64 416 o
uncertainty
Liquid Permittivity Target +50 Rectangular 3 0.6 117 o
tolerance
Liquid Permlttwlty measurement 15 Normal 1 0.6 415 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. stem Setu

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave which comes from a signal generator at frequency 5200 MHz and
5800 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 AVAA 3 ’

Attn. 3db
Fig. 8.1
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Signal Generator
Amplifier
Directional Coupler
Power Meter

5 GHz Dipole

kW=

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

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.

M easur ement _ M easur ement
Bands Target (W/kQ) data (W/kg) Variation date
. 0
ISM band SAR (1g) 78 73.7 5.5%
(5200 MHz) Mar. 22, 2005
SAR (10g) 22 20.6 -6.4 %
_ 0
ISMband | SARE) 76.6 74.7 2.5%
(5800 MHz) Mar. 22, 2005
SAR (10g) 21.1 20.6 2.4 %
Table8.1

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 the position “Notebook Bottom Touch” shown in Fig. 9.1.

Fig. 9.1 Notebook Bottom Touch
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10.Measurement Procedures

The measurement procedures are as follows:

Plugging DUT into the notebook

Using engineering software to transmit RF power continuously (continuous Tx) in the middle 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.

YVVVVYVYYV

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

YVVYVY

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.

©2004 SPORTON International Inc..SAR Testing Lab Page 24 of 27
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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

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

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

10.2. Scan Procedures

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The
measurement grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next,
in order to determine the EM field distribution in a three-dimensional spatial extension, Zoom Scan is
required. The Zoom Scan measures 8x8x8 points with step size 4.3, 4.3 and 3 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. Notebook Bottom Touch

Freq Modulation Conducted POV.Vef M easured Limits
Mode Chan. (MH2) type Power Drift | 1gSAR (W/Kg) Results
(dBm) (dB) | (W/kg)
202.11a 36 5180(Loyv) OFDM 15 - - - -
(5200 Band) 40 | 5200(Mid) | OFDM 15 0.166 0.14 1.6 Pass
48 |5240(High)| OFDM 15.5 - - - -
802.11a Turbo Mode | 42 5210 OFDM 15 -0.037 0.147 1.6 Pass
(5200 Band) 50 5250 OFDM 15 - - - -
R02.11a 52 5260(Loyv) OFDM 15.5 - - - -
(5200 Band) 56 | 5280(Mid) OFDM 15.5 -0.19 0.205 1.6 Pass
64 |5320(High)|] OFDM 16 - - - -
802.11a Turbo Mode
(5200 Band) 58 5290 OFDM 16 -0.189 0.231 1.6 Pass
R02.11a 149 5745(qu) OFDM 16 -0.15 0.231 1.6 Pass
(5800 Band) 153 | 5765(Mid) | OFDM 16 -0.178| 0.233 1.6 Pass
165 |5825(High)| OFDM 16 0.151 0.216 1.6 Pass
802.11a Turbo Mode | 152 5760 OFDM 16.5 -0.029 0.219 1.6 Pass
(5800 Band) 160 5800 OFDM 16.5 - - - -
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Appendix A - System Performance Check Data

lest Laboratory | Sporion Infemational Ine, SAR Testing Lab

System Check_Body SI000MHz_ 20050322

DT Dripade S0 Hz: Type: DSGHEY 2: Serial: DSGHEY 2 - SN: LG

{ormmanication sl LW Preguency s 52000 Mty Cveles 13

Die Time: 37222005 9462135 AM

Modiem: MSL_ 5200 Medium parameters used: §= 3200 MHzz o = 539 mho/m; £ = 48.2; p = 1000 kg/m”

. n

Ambmenl Tempenitune = 219 1 LR lemperitmn L

I3ASY 4 Ui Tguration:

- Probez | ."-..1[]-'& I -8NA51d: ConvEid 4 414, 4,145 Calibeated: 102320604

- Sensor-Surfaee: 2mm i Meochanicsl Surface Detection
= Electronics: DAL 5n377; Calibroeds 117172004
= Phamtoamn:; SAM 12 |:-.r-_--111|] DO 400 Sieread: TH=1150

- Measurement W DASY D, VA3 Build 19 Postprocessing SWe SEMOAD, V1.8 Build 145

Pin=1i0kmW /' Area Scan (91 x 1 Mepsurement grid: dx

Sloccrmurm s wlee of SAR Cimlerpolaled) = 150 m. ]

[, dy= [ {imm

Fin=100mW/Zoom Scan (ExBxEVCube ¢ Mewsurement grid: dv=4.3mm. dv=4.3mm, de=3mm

Reference Value = 58,2 Vom: Power Drift =-0.0119 dA
Peak SAR textrapoliged) = 28,3 Wiks

SAR gi=737T mWiz: SARIO g) = Lbb6 mWig
Mwximum valse of SAR (measared) = 14.1 mWig

ik

f.on
“5.51
-13.2
=197

&b d

=39

i = 14, 1mWog
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lest Laboratory : Sporion Infemational Ine. AR Testing Lab DioteTime: 32220051 1:24:25 AM

Sustem Check_Body  SROON e 2002
DT Dhipaele S0 He; Type: IEGHEY 20 Serial: DEGHzY 2 - SN 1M

Clormprunication System: UW: Freguency s SEO0 ST LDty Cwvele: 121
Medivm: MSL 5806 Medivum parameters wsed: 1= 3800 Mz @ = 6,06 mho'm: £ = 46,72 p= 1) ke'm-”

5

r 3 i | e s |
wmbter Temperature = 219 ©; Ligosd Tempertore » 22,2 0

DASY D Conliguration:
Probe: EXI Y= S35 04 Conv 73,85, 385, L850 Calibrged: 17232064
o memisr=Sur e 2min  Miechames! Surlace [ elechiond
- Electromics: IDALES Sn377: Calibroted: 1117240040
- Phantosm: SAM 122 Toypes Q0 000 PO C: Serial: TE-1 150
= Mlensuremient =W DASY 4 V45 Bald 15 Pestprocessing SWe SEMUALL VL8 Buld 145

Pie= 100 W Area Sean (9190 a0 Meaarement iy di=1thindi., dy = 100

s imum vinlue of SAR Cinterpolated) = 164 mWig

Pin=1MmW/ £oom Scan (Sx8x8 0 Cabe 0 Megserement grid: dx=4,3mm. dy=4. mim, de=3mm
Helerence Yalue = 57,6 %im: Power Dnift = 0,060 13

Peak SAR (extrapolutied) = 334 Wikg

SART = TAT W e S AR g = 206 mW e

Sl imum value of SAR rmeasured) = 15,1 mW B

ifH
n.en
.l 4
121
1E.1

24,1

-30.2

dB = 15 1mWig

©2004 SPORTON International Inc..SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.01



wwwsiss FCC SAR Test Report Test Report No  FA510305-2-2-01

Appendix B - SAR Measurement Data

lest Laboratory : Sporion Infermational Ine, AR Testing Lok Dyt Tirmee: 37222005 1038106 AM

Body 802.11a Ch40 NB BTM Touch 20050322
1T 51305 I:II'IL': WILAN RO Iu-'h.'gl: ard Hus

Cormimunication System: BOZ 0L Frogoeney s 3200 MELsDuy Cseles 13

|
Muodiem: MSL_5GHz Mediom parameters used: = 3200 MH2 o = 539 mho'm: ¢ = 482 p= 1000 kg m*

Ambrent Tempenuture © 21,6 T Ligusd Tempeniture © 22,001

PASY 4 Conliguration:

- Probe: EXIDNY Y - SN35 L ConvEid 4L A4 414 Calibeated: 1232060

- Semsor-Surfaee: 2mm i Mechanical Surface Deection

« Electronics: IMAES Sn377: Calibroted: 11007240004

= Phantom: SAM L2 Types QU0 000 P400CL Serads TH=1150

- Megsurement W e IDASY D, V4.5 Baild 1w I"l.“-'l'.‘ﬂllL'-l.'.‘\.‘\.:.l'll_' S0 SEMUCADLD Y LE Buaild 145

Ch4i Area scan (51x7 151 ) Measurement grid: dx=1hmm, dy=10mm
Mloscimum v wloe of SAHR |||:|-;|';1-.'||,|I,|;-.:.| 1, 790 mWw 1

ChdlyEoom Scan (BxEx8Cabe 0F SMeasurement grids dy=4 3mm, dy =4 3mm, de=3mm
Reterenee Walue = 4,95 Vine: Poswer Divift =0, Dadb IS

Peak SAR pextrpoluied) = (0974 W LE

SARE gi= 00040 mW/ig: SARID g) = 0,052 mW /g

Mwximum valse of SAR (measured) = 0.277 mW /g

ik
f.on

-3.34

6. 75

101

-11.5

-T8.9

(HdB = (. 27TTm Wi
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lest Laboratory : Sporion Infemational Ine. AR Testing Lab DiteTirmee: 3222005 110546 AM
Body B0Z. 11a Chis NB BTM Touch 20HIS0IZI

MU S10305; Type: WIEAN 8020 1a'big Card Bus

CCoimimnbeation '-1:- ot WO2 0 e 0 Fusjuiney | SR 82 bty o :-.|.'||.': I:1
Miedium: MSL_5GHe Medium parameters used: = 3280 MHe: a = 551 mhoim: ¢ = 48,12 p = 1000/ kg/m?
Ambrent Temperuture + 21,3 C: Ligusd Tempeniturne © 2161

1EASY 4 |l|||'|l_|,||'._|li-.'-|1;

- Probe: EXIDY 3 - SN35 L ConvErd 4L A0 4L 40145 Calibeated: 1232060

- Semsor-Surfoce: 2mm ( dMochanicel Surface Delection)

« Electronies: DAES Sn377: Calibrated: 117172004

= Phantoam: SAM 120 Types QU DO P40 O Senad: TE-1150

- Mensuremient 5W e DASY D, VA5 Bulld 149 Postprocessing SWe SEMOUALL VL8 Build 145

Chsa/Area Scan (51x7 1 x1 ) Measuremend grid: dx= 1tmm, dyv=10mm
Al & mliee o SAR {interpolated s = 0,380 mW 1

Chaa/Eoom Scan (BxEx8Cabe 00 Measurement grids du=4 3mm, dy =4 3mm, de=3mm
Referenee Yalue = 599 Yo Power Drift =-0L19 48

Peak SAR (extmpolaied) = 00807 W Lg

SARE o) = 0205 mW/e: SARID g) = 0,071 mW /g

Muximum value of SAR (measured) = 0372 mW g

i E
f.on

-4.24

.40

“12.7

-10.0

=21.2

LFadb = b 5T 2 W )
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lest Laboratory : Sporion Infemational Ine. AR Testing Lab DioteTirmee: 3222005 114401 AM
Body B0Z.101a Chisd NB BTM Touch 20HIS0322
IMUT: ST0305; Type: WELAN R02.0 1a'hie Card Bus

CCoimimnbeation ‘-i:: sLiens WO20 e I'rl.qunl-..':-. - £THE M I,.f:llul:. i ":. el 1t
Medium: MSL_S80K Medium parameters used: 1= 5765 Mz o = 6,11 mha'm; £ = 6.8, p = 1000 kg m’

Ambrent Temperuture = 213 T Ligusd Temperitune = 21.5 1

ASY S Ciomll |,_:|,|n_1l_i-:'-|1;

- Probe: EXIDY 3 - 85351 ConvEi 385, 385, 385 Calibeated: 12320K6

- Aemsor-Suriaee: 2mm i Mochanical Surface Detection)

= Electronics: DAL 5n377: Calibraed: 117172004

= Phantom: SAM 12: Types Q0 000 P40 C: Serial: TP-1150

- Mensuremient 5W e DASY D, VA5 Bulld 149 Postprocessing SWe SEMOUALL VL8 Build 145

Chis¥Area Scan (21x7T1Ix1 ) Measurement grid: dw= Domme dy= Himm
Mg v wloe af SAHR |i1:|q.'rp-.'||,|l_|_'-.,|.l LA W 1

Chl53Eoom Scan (Bx8xB)Cube 0 Measurement grid: da=4 3mm., dy =4 3mm. de=3Imm
Reterence Value = 800 Vi Power Deilt =-0L17% dB

Peak SAR |-\."'..|I'.t|'ill|iIEL\j| 178 W 'L¥

SAR( )= 0233 mWig; SAR(ID g) = 0,085 mW /gy

Mwximum valee of SAR (measured) = 0.509 mW /g

i E
f.on

-A.16

a7

12,5

-16.&

=200

(B = 00 50rhm W i
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lest Laboratory : Sporion Infemational Ine. AR Testing Lab Dite Time: 37222005 2:02:16 PM
Eeocly ROZ 10w Ch42 NI BTA Towch _2MS0822  Tarba mide
DT S10A0E; Tyvpe: WLAN 802,01 1a'b/g Card Bus

Clommunbeation System: BO2 1 L Froguency s 3200 ML Duiy Cyvele: 100

+ = 3 L - 3
Medium: MSL 5206 Moedium parameters used: 1= 5210 MHez a = 5.4 mho'm: ¢ = 48.1: p= 100 kg/'m
vmbienl Tempernture - 234 C; Liguad Tempernture - 2259 0

DASY 4 Conliguration:

= Probe: ESIN Y = SMA5 00 Conv o4 04, 4004, 404 Calibeied: 123206

o mppsorSurfaee: 2rm  echaniesl Sorlace Delection)

- Electromics: DAL Sn377; Calibroed: | 1/17/ 240604

- Phantosm: SAM 122 Toypes Q0 000 PO C: Serial: TE-1 150

= Mlensuremient =W DASY 4 V45 Bald 15 Pestprocessing SWe SEMUALL VL8 Buld 145

Ch42/ Area Sean {5137 1x0 1 Measuremeiil :t':i-.t: dx=10rm, dv=1mm
Mwsimmm vinlue of SAR Cinterpolated) = 0,272 mWig

Ch42/Zoom Scan (8x8x810Cube 0 Measurement grid; dy=4 3mm, dv=4 3mm., &e=3mm
Reterence Value = 506 %im; Power Dinlt = -[L037 (B

Peak SAR (extropolated) = 1.26 Wikg

SO eh = 0047 m W e SARDTD g) = 0055 m g

Slasimum valoe of SAR fmeasured ) = 00312 mis B

ifH
2.00

-dAl

6.6

2.490

-13.2

-16:5

0 dB = (.312mW /e
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lest Laboratory : Sporion Infemational Ine. AR Testing Lab DigteTimee: 3222005 1233201 PM

Body B0Z.11a Chii NB BTM Touch 20050322 Turbo mode
MU S10305; Type: WIEAN 8020 1a'big Card Bus

CCoimimnbeation '-1':- spemns RO2 0 hae | Fusjuiney | S0 & 2 bty l':n. el 1t

Mledimm: - cdiu ranmsieters. wsed: Bl : A5 mho'm: k= 48: ¢
Mlediom: MSL 32060 Mediom pormmeters wsed: § = 53290 MLz o = 3,52 mho'm £ I8 p

Ambrent Temperuture =+ 23,1 C: Ligusd Tempenitumne = 228 1

IEASY 40 ||I|||'||,__'|,||'._|Ii-:'-|1;

- Probe: EXIDY 3 - SN35 L ConvErd 4L A0 4L 40145 Calibeated: 1232060
- Aemsor-Suriaee: 2mm | Meochanical Surface Detection)

= Electronics: DAL 5n377: Calibraed: 117172004

= Phantoam: SAM 120 Types QU DO P40 O Senad: TE-1150

- Mensuremient 5W e DASY D, VA5 Bulld 149 Postprocessing SWe SEMOUALL VL8 Build 145

ChaliArea sean (51x71x1 ) Measurement grid: dx=10mm, dyv=[{mm
Mg v wloe af SAHR III!||.,'I':'|I\.'|I..||_|_'|.,:.I 11,393 mhW 1

1000 ke'm*

Chas/Eoom Scan (BxEx8Cabe 00 Measurement grids du=4 3mm, dy =4 3mm, de=3mm

Relerence Value = 5,36 Vi Foswer Driit = -0 139 dB
Peak SAR (extmpolaied) = 139 W L¥

SARCE g = 0230 mW/g: SARCD g)= 0,070 mYW g
Mwximum value of SAR (measured) = 0.3960 mW /g

i E
f.on

-1L&0

-r.2n

-10.8

-14.4

-T8.0

LFadbE = b, ki W )
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lest Laboratory : Sporion Infemational Ine. AR Testing Lab DigteTirme: 3222005 104222 PM

Body B0Z.11a Chis2 NB BTM Touch 20050322 Turbo mode
MU S10305; Type: WIEAN 8020 1a'big Card Bus

CCoimimnbeation '-1':- ot WO2 0 e 0 Fusjuiney | ST N 22 bty o :-.|.'||,': I:1

Medium: MSL_S8060 Medium parameters used: 1= 5760 Mz o = 6.1 mho'm: ¢ = 46.8: p

Ambrent Temperuture =+ 22,7 € Ligusd Tempenitune & 22

i
IEASY 40 |u||'||,__-|,||'._|li-:'-|1;
- Probe: EX3DY - SN35 1 ConvEid 85, 385, 3,855 Calibrated: 123/20K
- Semsor-Surfoce: 2mm ( dMochanicel Surface Delection)
« Electronies: DAES Sn377: Calibrated: 117172004
= Phantoam: SAM 120 Types QU DO P40 O Senad: TE-1150

- Mensuremient 5W e DASY D, VA5 Bulld 149 Postprocessing SWe SEMOUALL VL8 Build 145

ChisXArea Scan (21x7T1Ix1 ) Measurement grid: dy= Domme dy= Himm
Mg v wloe af SAHR Cimlerpalaled ] = (L4 mW 1

1006 kg'm?

ChilS2iEoom Scan (Bx8xB)Cube O Measurement grid: da=4 3mm, dy =4 3mm. de=3Imm

Referenee Yalue = 691 Vom: Power Drift = -(L029 B
Peak SAR Iq."-.ll'.l.|'qli:|[|.'-.jl 2002 W La._:

SARIT =021 mW/ g SARID g) = 0,062 mYY g
Mwximum value of SAR (measured) = 0428 mW /g

i E
f.on

-A.12

.24

-12.4

-16.%

=206

(had = O AZHmm W e
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st Lalwratory ; Spasdon Infematioml Ine. 5AR Testing Luk Dhibe" Ve D225 11:44:110 AN

Body $02.11a Ch153 NB BTV Touch 20050322
TUT: 2108 Typee: WLAMN 8020 1a'bh's Card Bus

Cormmumication System: 8020 Ta: Freguoency: 3T68 MEEDuny Cyvele: 131

Plieadivom: BSL SRO0 Mediem parameters used: U= 3765 ML o= 6,01 mbee/ms &= d6.8: p

Ambiesi Temperure = 213 C: Lagoid Temperature + 21.5

DASY S Conliguration:

- Probe: EXIDWE - SRASLE ConvEir 385, 385, 3855 Calibeated: 172372004
= Sensor-Surisee: 2mem | Mechanical Surlsce etection)

- Elevironkes: DAL Sas T Calibraned: 11172604

= Phantom; SAM 12 Type: QX000 P4 C; Seripl: TP=115)

1 k'™

= Mlemsurement SW: IDDASY D, VS Muild 19 I‘u:-:lprm'-,:-s-:'-.inb: S SENO AL, VLK Buald 145

Chi1E3 Area Scan (51Tl Measusement geid: ds= 10mim, dy= 10mm
Masimum vilee of SAR (interpelated ) = (0443 mWig

Chi153 Eoom Scan (BxEx8) Cabe 02 Mepsurement grich da =4 3mm, dy=4.3mm, de=3mm

Helerenee Value = B 10 %Yo Posser [ 3nll = =0, 178 dI8
Peak SAR (extropolated) = 1,75 Wik

SARI gh= L2133 mW /e SARI D g) = DOSS mWig
Blasdmum vidse of SAR (measured ) = U3 mW /g

La/10g Averaged SAR

S H; Toom Seen Vake Alomg 2, o8, Y3

0.5

45

ual

il JH]

T

0

15 E

LR

0w

w -

oz o0M DO0E DO 0o DRz Dpa pMe. oAe
n
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Appendix C — Calibration Data

Calibration Labaratory of

Setumid & Pariner
Engiraring AG

Feugtusnakeees 81 0584 Jursh Selmmies

Clani  Sporton (Audan)

[ CALIBRATION CERTIFICATE

b _= L] IHEI-U.I'R "”1“

Calliaton procedum Tor deoks salidation kls

Caenan o Jurary 22, 2004
b of 1 sl e | Tolerance (aoccording o the speoific calibraton doocument)

Torpemilrsir wee ey e e Femsn e p AL E e r e oe ek proomiews ity ' ol o e PR
TR I

Al T s LT B T GO BT Ry BT e WLSE L - e e e Ll e Pk

Foadanin= Frpaprmr i mas [WALTT creoca 7 caevsans

e e | iy iy P iy Cpeiilomy, W) S
Pomwss cpe [Pl [ wa W) e PR Bkl AT AN bl FRS-DR S LR
Pomssr it B 12 g F-p-J0 AETEN N TADE D ELE
Vi A T T ALY (R, R EEATTE L
O gy RRG ST O Ak Bl ST A e e - LERTH S Sl - P ]
oy eyl yee HE RTLH LG e b Tl R A = e e T o T LG8

A by SALE e E i asmay M II ’E:- ._#
ity e s K

Cam esaml by [0 IR0

T CHTIRE 1T Pl L I T T DT LTE T ECCTECE T T (e o 3O DR el oewl Sareed) b
gl Lasrshry o Sivne 4 Peine 2oy sy 0 o e

LU LT L Poga 1111
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5o B Parma Enginaanng A 5 E ﬂ'

dmsghastease £1 B4 Joes, Sevleedarad
Fone ki 1 33 000, Fim +41 5 J4E 3TH)
7 DB DT T Myt BOB 0BT,

DASY

Dipole Validation Kit
Type: D5GHzV2

Serial: 1006

hManufactured: August 28, 2003
Calibrated: January 22, 2004
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L Measurenng Condifbss

T neassioments were perfenmed in the fla socton of e 54 M fem phanoe fillod with hesd
simulating soluton of the following elecinical parameters

Fapugaca, v Al M
Relstrve Duclecimesty e + 5%
I:inth‘.l.l.l.th"l'i].I AET mho's £ 5%
Frequescy: Auie Ml
Helative Pielostricty LLE + 5%
Conductissy f M mbhoim £ 5%

The LASY A Sysiem with o dossmwring E-fickd probe EX30Y 3 - SN 3503 wos wsed Tor the
mssuements. The dipols was manimied on (e smal) waped s Uhat e diple Feadpning was praftionsd
bk the center paking of the flst pharom st atd e Sipols was anested parallel o the body
o [ he loeg side of (he phanmomi. The sundard mesuring dsance wus | fom dipole oocier b
e solenion surfbice. Linssless sgmoet was used durisg mensuremenss for poourste disissce posdicning

The cosarsd el with & grid specing of Fmin was aligaod wil (e digods Special Bk fine cube wai
chesen for ke inegeator (do=dy=2 3mm, dr=Amm) Disinsce keneeen probe s=nsom sl phastam

murface was sat 10 2.5 o, The dipnls mput prwer (ferwand power) sas 250 W = 1, The nesalls sre
normalized 1o 1W inpm power.

L SAN Messsromesd with TIASY System

Standard SAR-measurements were perfiormed acooeding to e mosseromeni conditons deseribed

secium | The resulis (s Sipsrs mipplied b hivso Boen nemealized % o dipald mpul posdr off TW

| fmrarard) posver). The remplting svernged 54 -vuhaes messred ot SHNHF MFLe (Mesd Theus) wiih the

dosimeane probe EXIDVE SK-1503 and spplying the mhipoid capmpolatiog e
averged over | cm’ (1 g) of tissus: B4.0 MW & 203 S ke’

iverged pwer 1 am” (10 gi of vissu: I mWig & 198 % ik=3)

The resuling averagsd SAH-valurs measursd st SRS M (Head Tiaswe) wich ihe dosmmeirg probs
EXX0VE SN 3507 sad applying the pliabod comgolation sre

wieriged ower | e {1 i T s B0 Wi = 21 % (k=2

averged ower 1 em” (10 g af tasue; T mWg £ 19 (T

! Targer dipede vilues determined by FOTD [ Ssdpom impedence st i 3 Dhmp The walee o SAR_1p=T6 & milp,
SR 10g=30A S atd SAH_peali= )00 mg

* Tange dipols weliv deteriidaed by FOTT B dspedisgs st b 50 Oliml The vales asn 50K _ 1T 0 mbig,
AN Bgr=20 0 g e HAN posi= 800 oWy,
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& ___Diools Transfermution Farnmeters
The lifpadangs was ifcaseial al the SVA -Simbaiir with b senwork shallveei did susccaly

tranafiormed W the dipole fecdpoeat [pleass refier w de prophics asacked o this document). Ite
Iransfor masics parerrelers from the S%0A oo rmecme oo e deade feedpoing ans:

Elecirical delay L I#Ims  (one direosen)
Transmission (ecior (IR RE ] {vallagr Enmsmissios, ond direciion)

4o Messurement Condidiog

The mensaremenis wers perfomned in e Mol section of the 3AM rwin phantes filled wits ody
sbmulating sebuiben of the Tollowsy chcincl pescie

Froquimey: £00 Mz
Relatie Theleciity 47 i
Cionductrary 0N miin'm = V5%
Froquamsy- S5 MHs
Bisdamve Dilectneity s = ¥%
Condusshity ) mbatm = N

The DASYY Sysiem with & dosimenc BsCeid probe BXADY « 533305 was amed for the

measurements. The dipede was mousded om the small tnpod eo shart the dipoke fecdpoint was pesitioned
bellerws: the cenier marking of The flaé phestom section and the dipole wes anéntsd paraliel 16 the baly
aais { he long sids of the phantom) The slasdn] g distamoe was Qg Tross dipols ceater i
e sinios surfece. Lossless spooey wm uied denng messsements for sooursie distance positioning

The comme grid wish o gnad spacing of 19mm wes aligned with she dipale. The #x8x8 fing cuba was
chosan Tor oulse inegration (dEv=dy=d Imm, drolmm). atancs Setweea probe smean pl phantom
purfince was act 10 5 num The slipele inpul power {larmend power) wes 250mW + 3%, The resaln e
normalized 1o 1 ot power

©2004 SPORTON International Inc..SAR Testing Lab
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5 SAH M il DASY §
Snandanl SAR-memuromewts were perfommed acoonding 1o ts mssaement cosdisons described in
section 4. The results {see figures supphad ) have beon pommualized 0w dipele mput power of 1'%W
{Torwasd power). Tho resultieg averapod SAR-values imcasad ab S0 MHr (Boady Tiesoe) with the
Ansimetriz probe FX 301 531501 necd applying the agvanced sxtrapslalion s

aversged over | om' (1 g) af deue: TS mWig 4 303 % (=}’

weernged cver 10 om' {10 g) of tisaur TLN mWig i |98 % O
Thee resaliing sverged SAR-valuey momured mi 3800 Ml (Body Tissse) with the dosinoeing proba
EXIO%Y SN V505 ond apphying e pdvanosd extrapolsibon s

avermged aver | e’ () gh of Haue T mig 20,3 % (k=2)"

averngad cver 10 o’ | 10 @) of tesue 200 Wi & 09 % k=)

By, Hamdling

o wot apply cucessive foace o rhe dipode srms, becorse they might hend. Besding of the dipods orms
sirgnscs the soldored conneciions soar the fecdpoint loading © 8 demuge of the dpale

T

T dipeorie = made of standard semingd coanisl cablo. The conter sseducter of te feeding ling &
iirewily connemied 0 the second prm of the dipoke. The antenna is therefone shor-cirouited fur DC-
symalks

Srrull eoed caps haver been added G the dipole srew m onler b Beress TRguency batwidih ar e
posiion i caplilnel @ Boctoss |asd 4.

& Pewer Tew

A et lomg term s with SW mdisked power, caly 2 slight wanming of te digole near the feodpom
can he messumd

T Taiget dipole valiss dotermiand vy FOFTD | Beedpoim ismedases ast o 50 Olenl. The valus a= SAE Lg=71 0 mWg
SAR 1ig=30) miigand SAR_peak =344 T miiy

* Targxt dipele wlum deimreingd 'ty FENTT | femqueni impedanes st o 50 brm) Tha vales e S LY ] 5W0g,
L4R |82 5 arRgasd BAR pesh~104 7 mWg
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Page | of |
Dute Tine: 012104 102427

Ted Laboradosy; RPEAC Tunch, Fwissrland
0T ivipole S0HE Serial: DEGHZYVT - S50 1008

Communiestion System: CW-S0Hx Dity Cywebe 10 Medium: HSL 5800
fedram parameiens used 1= 3200 MHz; a = lj.‘w-m.;.l:.= Jﬁi;p=|.lI|'I}l'.B.'m"
Wiodiam parancicns used [ = 3800 Mide o = 47 plesmy g = 104, p= 1000 kg m'

DASY4 Confi parstion

¢ Probe: EXSDY - SNAME Comdd3.7, AT, 47)

CiondA( 5, 5, 55 Calibaied &77.7003

Senuor-Senface: ¥ Ymm {Mechamical Surface Delectionj

Blectrunice A E 60 Cxliswizd: 4502000

Phenone SAM eciih CRF - T 1302, Fhamom scodon: Tl Scotion

Mlénsisrgrinen| SW. DAY, V4.2 Builkd 71, Posipiocesitg W, SEMUALE, VI Biakd 14

d=limam, Pin=250mW, (=5188 MHz v rea Sean (P01 a0 Messuremest geid: do=10mm, dy=|Gmm
Rsfercoce Value = 951 Vim

Puser Dirifl = 0.1 S8

Wlamimuom valuo of 3AR - 7% mW g

d=iithmm, Fin=330mW, =50 Mz foom Scan (@8l dism] Smm (Ts Tel) Cabe iz
Megussmeesl grid; (x=4. 3mm, &y=4 T, da=%mim

Poak SAR (mverapelaisd) - £6.5 Wiy

HARO gr= 2 omWig SaR0 g = 538 mihig

A=y, PFin=250mW, =50 VIHy Faom Sean (EvRiN)L dis=l 5 mm | Ti TV U abe i
Wiemaprment grid: ds o4 Vmm, dv=4 Ve, dFYmin

Peak SAH jeatapodaicd ) = K1 9 Wiy

SARI =31 mWig SARMS gl = 504 mi g

o dl = 1 SmWig
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Mage 1wl
Dot Timmes: 01 7225040 [ 1:0°7: 10

Tent Labwwadiory: SPEAC, Purich, Switgriamd
ML T2 Digeade SOH2: Serial: DS0HAYE - 831004

Commisdzation Syt CW. AGH2 Dary Crele 100 Madiom: MELISM)
Medium parsmerzrs used; 1= 5100 M o = 5 18 mhom; ¢, = 45.7; p = (00 kg
pzdllum paramcicrs uscd; [ = 580 MHE; 0 = 851 mha/m;e, = 48.5, p = L0 Ag'm®

DASY 4 Configumtion:

& Profe ESX IS - SMES0E Cosvl(d, 3, 5)
ComvF46, 4.6, 4 &1; Calibraied 6772001
o Sensw-Sursce 2 Ymim o Mechane ol Sunfsss Deaeenon)
& Electremcs: D4R 800 Calibrated: 2003001
= Phastomn SAM with CRF = TR 131, Plastom section. it Ssioe
# Memsureinetil 5% TASYS, V4.2 Baikl 21 Posiprscassing 5W: SEMVCAL, V20 Raild 14

i=1imm, Fin=150mYW, (=5200 YHy Ares Scan (V%0 i Moscremen! gnd do=10mm. dy=| lmin
Erfrrence Value = 803 Vim

Mowver Dl = <[k 00T S5

blamimum walug of FARK © M8 mW g

d=lbmm, Pin=14im%W . F=2800 Yilly'Leom Scam (HuBo®), dist=3. 8 mam { 7o 78 ubee O
Mzassgmen pul: dx=4, 3mm, dy=4 Imm. &=Imm

Pauk BAR (axtrapolated) 64 Wiky

HARDT gh= 102 mWigs SAR D gh = I8 miiig

d=Nwm, Pin=150m %W F=5000 VIHS Feom Scam (ReNe®), dier=0 5 mm | Ta 7ol ubs 0
Seasarement prid: dx=d Ymm, dy=d_Ymm, &r=3mm

Meak SAH {evimpatiicd) = 69,7 Wiky

SARD gh= 195 mWig: SARIID gh = 5.4% miy g

o 4R = 32 AmW g
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Casration Laboratory of

Schmid & Partnar
Engnessng AG

e niliiien

A e Bl BB i

Climnt Spartan irtsrnstional inc (Auden)

(CALBRATION CERTIFIGATE

= EXI0VE - SHEIE14

W e mm-ﬂ

Casibration progechure o gosimaing E-fel probes

L danuary I3, 004

e wwe mivemine |7 Toletenes {scoaiding i e snecific calibrafion document

o e AR R e P TR A P T S TR WA T RE parE o mm o e e T
Ty k] - i By FR -1 51 rE ReEg EEES AR e e e

oy L2 | s by e e | onpems Dewue o rawdey 0 T

— O W o Ll T i [ TR D b i e

Wil Tgee (L] Cm [ o mmred oy, D i .

Fms i A LI TP TN MV R TR Ay

Frew arw e Sid Gk BV LT TAg-INIVETAL fig S5-0250 gz

Epwsl = I o0 et A B ol PR T F e TR L e

Foish P L 1ol T3 WA A7eAT B P L o BT M S CITO ey Tl

Fuew darmp P ST AN IE S (EPLAG © v ok T2 D04 el e Col
AT = weie LS TRITOE HIE Fi-uiny 0 [RFRAR B e ces W) A DT el
i dar o 0 A [E- Sl o] TRETT 7 (RPAT] Wk R W o Pl S W P

S EEEE Ly S e H‘I‘w
- o e

iy i iy R SORE

"ol b P b § el gi g FRTedAds e o P el pres Saesd o FUED TR ceedes Bt
=i e berm ey F Do & Pacre Degeewig &8 peer

LU A TR
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Probe EX3DV3

SN:3514

Manufactured: December 15, 2003
Last calibrated: January 23, 2004

Calibrated for DASY Syslems

Mk mon-empaibes s YD relam]

Poge X i
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EXJDWI SMi3814 January I3, 2004

DASY - Parameters of Probe: EX3DV3 SN:3514

Sansitivity in Free Space Diode Compression®
el e NN DERFN & oW
oY O.ET pWAIm) DCPY 1 =W
Mo 0,88 pWAm)” ODCPZ &7 my

Sanaitretly in Tisswe Simulating Liguid {Cormersion Factara)

P pss Pags T,
Boundary Effect
Famd P00 Wi Tyrscwl SE1 gresienic 1 % par mm
Ranand Tarar 1 Pramee furiscs Dimsacs P0mm 33mm
Ban,, '] Vo] Corecin Agsies 13 17
BAR,, %] Vdb Coreston Alresm ol an
Hils1 18] Wi Tyslon BAR grasent 10 % pof mm
Hanem i Sorlacs Dretaocy LOomm L3 mim
BAR, ] Vilhoa Cormchon g @ 31
TR ] Wil Corracion Algursian i.F ag
Sensod Offael
Pepba: Tip i Sprmor Cgrnor 18 m=

Tha mporisd uscariamty of memurenent is s&bed oy e desderd unzerdsngy of
MBS uramE . miRiphad by fhe coveregs Maceor kel shich i § sormel dismiesos

corespands o § covarape probabiley of appreaimasly 95,

UTETT RO prTTesT LT P e e

Pegs 18
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EX3IDV] SN-3514 danuary I3, 004

Frequency Response of E-Field
| TEM-CoiLINT 10, Waveguide R2I)

38 -
[ =R T
E B roee ] F ] oyl L]
* iz
il TER il
Pagm d il B
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EXICW] BNCIETA Jamuary 27, 3004

Receiving Pattern (5) , & =0°

= #00 Mz TEM cail S0 1= i) MeEr. WG FET

rm
<+ —— 1w
Bab =i "I Ry
™ | T
10 g s g RN s g a e bR i
a1 11 - ——— R
. =i 500 M
ain HEESE RS S5 8N E-E
M
LR 1}

L] L1 e 1. ] ) 3

dixial lwotropy Error < £ 0.3 dB

Paga § =18
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EXIONVI SN-1514 Janwiary 33, 2004
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EXIDVI BN-1814 January 23, 2004
Conversion Factor Assessment
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EXIDWD SH-3514 danuary 23, 2004

Deviation from Isotropy in HSL
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Calibration Laboratory of
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CALIBRATION CERTIFICATE
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Cabealion date: Movambar 17, 2004

Cursibo o b cartrbed dem |y TOMENCE

Thish chlilraton cartiisnle Saauments IBa PAcanEy Ih naSon) atandans, which msise fs phroscsl unilta of massumesents (B,
Tha mishirirnts and e uncerisin e wih corfiderce probesbinty s gren on e Slloweng phoes bnd ded 280 S 1T ST R

Al calibragiong fery been conduced n B cosed torseny fedity: ervipnman emperslung 23 5 300 e humidily @ 0%

Casbrabion Equoment sesd PATE oilicsl for calbeslon]

Prirrsary Slansards I} Cal Date (Calitwuined by, Caraboals Mo Serasulid Calleemtion
Flukn Procsas: Collmine Typa TOF | 5N GFRSRIL] T-Req- [Rinimal, ko S-CH00T) Samp-18)
Serrndiary Sienceris [ =1 ripck Clatg i bas s s S e ek
Calitsaio! Biga Wt GE LS 008 AR 1022 98-S [BPEAG, #0668 Shik(] 17 gt DFagcR -3
Kb Furcion = ]
Calitwass: by Evic Hainfosa TiChrigian =, i T
e o

Aol by Firi Boirholt FREL Diraour r_'ﬁ{f .-;’;_'.’.':" :"5

hm-?_%.ﬂuhmnwrumhwﬁhm.

Contiicaty We: DAES-BTT_Mowld Page 1ol 8

©2004 SPORTON International Inc..SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.01



wwwsiss FCC SAR Test Report Test Report No  FA510305-2-2-01
Calibration Laboratory of Babsinischer Kabhiresbensl
Schmid & Parinar Rridrs Gudins o Shasi g

Enginearing AG wrirra

Zovghdussirasss 41, 3604 Zurien, Switeeriasd Sewinn Cabbration Senvice
Accredii try the Siss Fagami CFioa of Mskniogy and Ascadisvion Ansmatipiins Wo.: SCS 108
Tha Swiss Accrmdialion Sorvicn | nao of #ha signaioiee o the E&
Meilistarsl Agreemenl fer the mcogniion of calibeatins cedficris
Glossary
DAE digital acquisition elecironics
Comnector angle  informalion used in DASY system io align probe sansor X io the robot

coardinate systam.

Methods Applied and Interpretation of Parametears
* O Voitage Measuramend: Calibration Facior assessed for use in DASY system by
comparison with a calibrated nstrument raceable 1o national standards. The figure given
commesponds to the full scale range of the vollmeter in the respeclive range.
«  Conrschor anghe: The angle of the connector is assessed measwring the angle
machanically by a tool insarted. Uncertainty & not reguined,

+ Tha following parameters contain technical information as a result from the performance
tast and reguire no uncertainty.

o OO Voltage Measwomen! Linganfy: Verification of the Linearity ot +10% and -10% of the
nominal calibration voltage. Influence of offsel vollage & includad in this measune menl.

= Covmmon mode senadtivily: Influence of a posilive or negative commaon mode voltaga on the
differential maasuramant.

o Channed separation; Influence of a voltage on the neighbor channels not subject to an input
wollags,

o AD Converer Values with inputs shored. Values on the internal AD converer
comespanding to zers input voltage

s input Ofsel Messurermant: Duiput vollage and statistical results over a large numbar of
faro woltags maasuramanis.

o input Offes! Current: Typical value for information; Maximum channel input affset curmant,
ficd ennsderng the input resistance.

= Input resistance: DAE input resstance al the connector, during inlemal aulo-zening and
during measurement,

o Low Baltery Alarm Vollage: Typical valua for information. Below this voltage, a battery
alarm signal s ganarated.

=  Power consumpion: Typical value for information. Supply curments in various operatng
s,

Corlificaln Mo DAER-STT_Moreld Pags I of §
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DL Voltage Measuremant
A0 - Canvarier Regalition nesinal

High Ranga: 1L5E = G.ApV . Tul range = 100, ~+300 my
Lo Fhaingax: L8 = Bl ol range = =1, 4+ 3m0F
DASY measurement Canameiens. Aulo Zare Time: 3 54C; Maasunng tme: 3 sec
Calibration Faciors X ¥ z
Figh Range A0 43T £ 0.1% (k=2) | 409,861 20.1% (k=2) | 04350 2 0.1% (m=2)
Low Range AB4121 + 0F% (=) | JBOBRAT = 0.7 (k=) | A G808 = 0.T% (=2)
Connector Angle
|Mr.lngl1nhm.ndﬂm5‘frpulm I 1Zr=t1® J
Cotlicale bo: DAET-STT_Noadd Poge 3ol 8
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Appendlx
1. DC Voltage Linaarity
High Range Ing (uW) Fieading (V) Errar W)
Charmnal X + It 00000 0005 0.0
Chainal XX + Ingait 20000 20001.77 oo
Chamnal X - Input 20000 ABGE1.A81 | - 0
Chamnal * | npart 200000 160000, 7 020
Chamnal ¥ + Ingul 20000 1009020 000
Chamnel ¥ = Ingeut 20000 -1G454.832 403
Channel Z + Inpari 200000 2000002 il o]
Chamnel £ # Inpar 20000 TEESE .22 -0
Chamnel I = | gt 20000 159904674 .02
Lizw Ransge g () Raading (1) Errar {%)
Channel X 4 Inpur 2000 2000 ol o]
Chamnel X * inpur 200 200.08 0.3
Chanmad X - Ingsit ] -20{L86 044
Chanmel Y i.H;ul 2000 1H-i.i a.00
Channesl ¥ 4 Inpun 200 18T .13
Chaneel ¥ = Irgeuil. 200 -20{.53 07
Chaneed 7 + Inpid 2000 2000, 1 000
Chaneed Z + Inpu 200 199.25 4038
Chaneel 2 = Inpad a0 =201 &l 0"

2. Common maoda sensitivity

DASY eeamuremenl parametin: Ao Deco Time: 3 sec: Measuring ima: J e
Camman mede High Fange L Range
Imput Vehnge (my) Awerage Reading (V) Average Reading (pV)
Channel X 200 1318 1230
=200 261 AZmG
Channel ¥ 200 T43 TE
- 200 8.30 68.52
Channal 200 ek [ an
- 200 -1.51 -1.48
3. Channel separation
DASY measummen paamatan: Auetc Zora Time: 3& Moasuring ima: dsoc
Input Violiage (mV] | Channel X [oW) | Channsl ¥ [i¥) | Charsal Z (Vi
Channel X 200 . 1.500 .22
Chuninal ¥ 200 147 - &0
Channal Z 20 140 a8 3
Corfenic Mo; DAEI-STT_ Mo Pags d ol 5
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4. AD-Converter Values with Inputs shaorbed

A SY moasunmment : Ao Joro Tima: 3 soc; firar: 3 g
Hiigh Range (LEB) Loy Ramge [LSE)
Channel X 15648 "
Channel N L] 18073
Chnnnasl 2 [ 18172
& Input Offsat Maasuremant
DASY massunemenl paramelen: Aulo Zern Time: 3 sec; Messuring lime: ) sec
gt 10RCH
Average |p¥) min Offsed (uV) | max. Oftset (W) ‘Iﬁ._ILT}IH
Channal X =k s} 07 124 [=%. .}
Channal ¥ 055 219 1596 055
Chissinel Z o 283 043 039
&. Input Offset Current
Memiral Inpul circulry offest cumant an all channcle: <2856,
7. Input Resistance
| Faraing (W 0hm) Maanwring (MORm|
| Ehasnel X 02000 1680.3
Ghamngl ¥ 0200 2004
Chamnel F : 02001 19495
B. Low Baitery Alarm Voltage jvesiied dud 1
Typical values. Blarm Lervel (VDC)
Suppdy [+ Vez) T8
Supply (- Veg) -8
9. Power Consurmption (werilied dung pa besl) .
Typaeal valuss Bwitchod off (mA) | Stand by (mA] | Trarsmitting imA)
Supply (* Veg) +0 *f 414
Supply (- Vioo) =001 £ 4
10. Commaon Mode Bit Generation (vwified e el
Typical valuws Bit wet 1o High =t CNJIIIEEI'I“I!‘!I!IHJF Vel
Chanmel X, ¥, Z +1.25
Carificats Mo DAEIETT_Mirv(ld Poage  of §
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