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1. Description of Equipment Under Test (EUT)

APPLICANT REMOTEK CORPORATION
Al Ol 6

EUT Type Wireless LAN PC Card

Trade Name REMOTEK

Model WP320

Test Device Prototype

Frequency Range 2412MHz — 2472MHz (Ch.1-13)

FCC ID PY4-WP320

Operating Mode IEEE 802.11b DSSS (11Mbps)

RF Output Power Ch1l 18.23 dBm (Conducted)

Ch6 18.11 dBm (Conducted)
Chll 17.96 dBm (Conducted)

Max. SAR Measurement 0.663 W/kg

Antenna Type Integral PCB antenna

Device Category Portable

RF Exposure Environment General Population / Uncontrolled
Device Serial No. 9204-000A5000D000

Auxiliary Equipment Notebook computer COMPAQ

(S/N N160 C933X310DC12T8L TAI)

This wireless portable device has been shown to be
capable of compliance for localized specific absorption | W= =8 [ 1
rate (SAR) for uncontrolled environment / general
population exposure limits specified in ANSI/IEEE Std.
C95.1-1992 and had been tested in accordance with
the measurement procedures specified in IEEE Std.
P1528-200X.

antennas
Figure 1. EUT Photo
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2. Introduction

The Auden Techno. Corp. RF Testing Laboratory has performed measurements of the maximum potential
exposure to the user of PCMCIA card REMOTEK WP320. The test procedures, as described in American
National Standards, Institute C95.1 — 1992 1 , FCC OET Bulletin65-1997 were employed and they specify the
maximum exposure limit of 1.6mW/g as averaged over any 1 gram of tissue for portable devices being used
within 20cm of the used in the uncontrolled environment. A description of the product and operating
configuration, detailed summary of the test results, methodology and procedures used in the equipment used

are included within this test report.

3. SAR Definition

Specific Absorption Rate (SAR) is defined as 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 ). It is also
defined as the rate of RF energy absorption per unit mass at a point in an absorbing body (see Figure 2).

d(dwj d( dw
SAR = —| —| = /| /-
dt \ dm dt\ pdv

Figure 2. SAR Mathematical Equation

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

sarR= oE*

P
Where
o = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m®)
E = RMS electric field strength (V/m)

NOTE
The primary factors that control rate of energy absorption were found to be the wavelength of the incident field
in relations to the dimensions and geometry of the irradiated organism, the orientation of the organism in
relation to the polarity of field vectors, the presence of reflecting surfaces, and whether conductive contact is

made by the organism with a ground plane 2
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4. SAR Measurement Setup

These measurements were performed with the automated near-field scanning system DASY4 from Schmid &
Partner Engineering AG (SPEAG). The system is based on a high precision robot (working range greater than
0.9m) which positions the probes with a positional repeatability of better than +0.025mm. Special E- and H-field
probes have been developed for measurements close to material discontinuity, the sensors of which are directly
loaded with a Schottky diode and connected via highly resistive lines (length = 300mm) to the data acquisition
unit.

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote control,
is used to drive the robot motors. The Measurement Server is based on a PC/104 CPU board with a 166MHz
low-power Pentium, 32MB chipdisk and 64MB RAM. The necessary circuits for communication with either the
DAES3 electronic box as well as the 16-bit AD-converter system for optical detection and digital I/O interface are
contained on the DASY4 1/0O-board, which is directly connected to the PC/104 bus of the CPU board. The PC
consists of the INTEL P4 2.4GHz computer with Windows2000 system and SAR Measurement Software
DASY4, Post Processor SEMCAD, monitor, mouse, and keyboard. The Staubli Robot is connected to the cell
controller to allow software manipulation of the robot. A data acquisition electronic (DAE) circuit performs the
signal amplification, signal multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection...etc. is connected to the Electro-optical converter (EOC). The EOC performs the conversion

from the optical into digital electric signal of the DAE and transfers data to the Measurement Server.

= ._:.—I_|I_.:_
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Figure 3. SAR Lab Test Measurement Setup
©2003 Auden Techno. Corp. RF Testing Lab Page 5 of 68
This report shall not be reproduced except in full, without the written approval of Auden. Rev.01

This document may be altered or revised by Auden Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document



Auden Techno. Corp. RF Testing Lab Test Report No SAR-00630
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY, Test Dates Apr. 17 22, 2003
TAO-YUAN HSIEN, TAIWAN, R. O. C.

The DAE3 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 PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system is

described in detail in 3

5. System Components

5.1 DASY4 E-Field Probe System

The SAR measurements were conducted with the dosimetric probe ET3DV6 SN 1530 & SN 1531
(manufactured by SPEAG), designed in the classical triangular configuration 3 and optimized for dosimetric
evaluation. The probes is constructed using the thick film technique; with printed resistive lines on ceramic
substrates. The probe is equipped with an optical multi-fiber line ending at the front of the probe tip. It is
connected to the EOC box on the robot arm and provides an automatic detection of the phantom surface. Half
of the fibers are connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the
probe approaches the surface, the reflection from the surface produces a coupling from the transmitting to the
receiving fibers. This reflection increases first during the approach, reaches maximum and then decreases. If
the probe is flatly touching the surface, the coupling is zero. The distance of the coupling maximum to the
surface is independent of the surface reflectivity and largely independent of the surface to probe angle. The
DASY4 software reads the reflection during a software approach and looks for the maximum using a 2nd order

fitting. The approach is stopped when reaching the maximum.
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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 (ET3DV6 only)
Built-in shielding against static charges
PEEK enclosure material
(resistant to organic solvents, e.q., glycol)
Calibration In air from 10 MHz to 2.5 GHz
In brain and muscle simulating tissue at
frequencies of 450MHz, 900MHz, 1.8GHz and 2.45GHz
(accuracy +8%)
Calibration for other liquids and frequencies upon request
Frequency 10 MHz to > 6 GHz; Linearity: +0.2 dB
(30 MHz to 3 GHz)

Figure 4.
Directivity + 0.2 dB in brain tissue (rotation around probe axis) ET3DV6 E-field Probe

+ 0.4 dB in brain tissue (rotation normal probe axis)
Dynamic Range 5y W/g to > 100mW/g; Linearity: +0.2dB
Surface Detection + 0.2 mm repeatability in air and clear liquids

over diffuse reflecting surface(ET3DV6 only)

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 of mobile phones

Fast automatic scanning in arbitrary phantoms Figure 5.
Probe setup on robot
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5.1.2 ET3DV6 E-Field Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure described in 4 with accuracy better
than + 10%. The spherical isotropy was evaluated with the procedure described in 5 and found to be better
than + 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 free space E-field from amplified probe outputs is determined in a test chamber. This is performed in a TEM
cell for frequencies bellow 1GHz, and in a wave guide above 1GHz for free space. For the free space calibration,
the probe is placed in the volumetric center of the cavity and at the proper orientation with the field. The probe is
then rotated 360 degrees.

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate simulated
brain tissue. The measured free space E-field in the medium correlates to temperature rise in a dielectric
medium. For temperature correlation calibration a RF transparent thermistor-based temperature probe is used
in conjunction with the E-field probe.

AT
SAR=C——
At
Where
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),

AT =Temperature increase due to RF exposure.
|E|* o
P

Or SAR =

Where

O = Simulated tissue conductivity,

p = Tissue density (kg/m°).

5.2 Data Acquisition Electronic (DAE) System

Cell Controller

Processor Intel Pentium 4

Clock Speed 2.4GHz

Operating System Windows 2000 Professional

Data Converter

Features Signal Amplifier, multiplexer, A/D converter, and control logic
Software DASY4 V4.1 (Build 33) & SEMCAD V1.6 (Build 109)
Connecting Lines Optical downlink for data and status info.

Optical uplink for commands and clock
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5.3 Robot

Positioner Stéaubli Unimation Corp. Robot Model: RX90L
Repeatability +0.025 mm

No. of Axis 6

5.4 Measurement Server

Processor PC/104 with a 166MHz low-power Pentium
I/O-board Link to DAE3
16-bit A/D converter for surface detection system
Digital I/O interface
Serial link to robot

Direct emergency stop output for robot

5.5 Device Holder for Transmitters

In combination with the SAM Twin Phantom V4.0, the Mounting Device (POM) enables the rotation of the
mounted transmitter in spherical coordinates whereby the rotation points is the ear opening. The devices can be
easily, accurately, and repeat ably positioned according to the IEEE SCC34-SC2 and CENELEC specifications.

The device holder can be locked at different phantom locations (left head, right head, and flat phantom).

Note A simulating human hand is not used due to the complex anatomical and geometrical structure of the
hand that may produced infinite number of configurations 6 . To produce the worst-case condition (the hand

absorbs antenna output power), the hand is omitted during the tests.

Larger DUT cannot be tested using this device holder. Instead a
support of bigger polystyrene cubes and thin polystyrene plates is
used to position the DUT in all relevant positions to find and measure
spots with maximum SAR values. Therefore those devices are

normally only tested at the flat part of the SAM.

Figure 6. Device Holder
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5.6 Phantom - SAM V4.0

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528-200X, CENELEC 50361 and IEC 62209. It enables the
dosimetric evaluation of left and right hand phone usage as well as
body mounted usage at the flat phantom region. A cover prevents

evaporation of the liquid. Reference markings on the phantom allow

the complete setup of all predefined phantom positions and £11z h F

measurement grids by manually teaching three points with the robot. . — -
Figure 7. SAM Twin Phantom

Shell Thickness | 2+ 0.2 mm

Filling Volume Approx. 25 liters

Dimensions 810%1000x500 mm (HxLxW)

Table 1. Specification of SAM V4.0

5.7 Data Storage and Evaluation

5.7.1 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.

To avoid unintentional parameter changes or data manipulations, the parameters in measured files are locked.
In the administrator access mode of the software, the parameters can be unlocked (see Section 6.9 Unlocking a
Setup). After changing the parameters, the measured scans can be reevaluated in the postprocessing engine.
The measured data can be visualized or exported in different units or formats, depending on the selected probe
type (e.g., [V/Im], [A/Im] or [mWI/g]). Some of these units are not available in certain situations or give
meaningless results, e.g., a SAR-output in a lossless media will always be zero. Raw data can also be

exported to perform the evaluation with other software packages.
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5.7.2 Data Evaluation

The 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 Normi, ai0, ail, ai2

- Conversion factor ConvFi

- Diode compression point dcpi

Device parameters - Frequency f
- Crest factor cf

Media parameters - Conductivity o
- Density

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

given as
cf
V, =U, +Ui2 —
dep,
with  V, = compensated signal of channeli (i = x, Yy, z)
Ui = input signal of channel i (i = x, y, z)
cf = crest factor of exciting field (DASY parameter)

dcp; = diode compression point (DASY parameter)

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

E-field probes E = V
Norm - ConvF
H-field probes A B0t At +a,f*
Hi = - ;
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with

Vi

Norm;

= compensated signal of channeli (i = X, y, z)
= sensor sensitivity of channel i (i = X, y, z)
u V/(V/m)? for E-field Probes

ConvF = sensitivity enhancement in solution

&
f

Ei
Hi

= sensor sensitivity factors for H-field probes
= carrier frequency [GHZz]
= electric field strength of channel i in V/m

= magnetic field strength of channel i in A/m

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

Eg =+ E.+E2+E?

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

with

Note

SAR

Etot

o

p

o

2
AR=Eo 000
= local specific absorption rate in mW/g
= total field strength in V/m
= conductivity in [mho/m] or [Siemens/m]

= equivalent tissue density in g/cm®

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 2
P = & or P = ﬂ
P 3770 e 37.7
with Powe = equivalent power density of a plane wave in mW/cm?
Eiot = total electric field strength in V/m
Hiot = total magnetic field strength in A/m
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6. Test Equipment List

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Manufacturer Name of Equipment Type/Model Serial Number Sl ik
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ET3DV6 1530 May 3, 2002 May 3, 2003
SPEAG Dosimetric E-Filed Probe ET3DV6 1531 Aug. 27, 2002 | Aug. 27, 2003
SPEAG 900MHz System Validation Kit D900V2 172 Dec. 17, 2002 | Dec. 17, 2003
SPEAG 1800MHz System Validation Kit D1800V2 265 May 15, 2002 | May 15, 2003
SPEAG 2450MHz System Validation Kit D2450V2 712 Jul. 15, 2002 Jul 15, 2004
SPEAG Data Acquisition Electronics DAE3 393 Dec. 18, 2002 | Dec. 18, 2003
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom SAM V4.0 1009 NCR NCR
SPEAG Robot Staubli RX90L FO0/589B1/A/01 NCR NCR
SPEAG Software V. 4?AB?J\|(Ié 33 N/A NCR NCR
SPEAG Software v l.ZElg/lu(i:IngOg N/A NCR NCR
SPEAG Measurement Server SE UMS 001 BA 1021 NCR NCR
Agilent Wireless Communication 8960(E5515C) GBA1450409 | Feb. 18,2002 | Feb. 18, 2004
Agilent S-Parameter Network Analyzer 8720ES US39172472 May 14, 2002 | May 14, 2003
Agilent Dielectric Probe Kit 85070C US99360094 NCR NCR
Agilent Power Meter E4418B GB40206143 May 10, 2002 | May 10, 2003
Agilent Power Sensor 8481H 3318A0779 Jun. 28, 2002 | Jun. 28, 2003
Agilent Signal Generator 8648C 3847A05201 Jun. 28, 2001 | Jun. 28, 2003
Agilent Dual Directional Coupler 778D 50334 NCR NCR
Mini-Circuits Power Amplifier ZHL-42W-SMA D111103#5 NCR NCR
Rhode & Schwarz | - UMVersa! Raclo Communication CMU200 838207/024 | Mar. 18,2003 | Mar. 19, 2004

Table 2. Test Equipment List
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7. Tissue Simulating Liquids

The Head and Muscle mixtures consist of a viscous gel using hydroxethylcellullouse (HEC) gelling agent and
saline solution. Preservation with a bacteriacide is added and visual inspection is made to ensure air bubbles
are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric constant
(permittivity) and conductivity of the tissue.

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an 85070C Dielectric
Probe Kit and an 8720ES Network Analyzer.

INGREDIENT FREQUENCY
HSL 2450 (Head) M SL 2450 (Body)
Water 45 % 69. 8%
Glycol monobutyl 55% 30. 2%

Table 3. Recipes for Head & Muscle Tissue Simulating Liquids

IEEE SCC-34/SC-2 in P1528 recommended Tissue Dielectric Parameters

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been
incorporated in the following table. These head parameters are derived from planar layer models simulating
the highest expected SAR for the dielectric properties and tissue thickness variations in human head. Other
head and body tissue parameters that have not been specified in P1528 are derived from the tissue dielectric
parameters computed from the 4-Cole-Cole equation and extrapolated according to the head parameter
specified in P1528.
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Table 4. Tissue dielectric parameters for head and body phantoms
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7.1 Liquid Confirmation

7.1.1 Parameters

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Liquid Verify
Ambient Temperature  22+2 Relative Humidity <60
Liquid Tyep | Temp( ) | Parameters | Target Value | Measured Value | Deviation(%) | Limit(%) | Measured Date
€r 52.7 51.6157 2.1
2450(';’”"2 21.8 5 | Apr. 11,
Body o 1.95 1.98783 1.9
€r 52.7 51.2643 -2.7
2450(';’”*2 23. 6 +5 | Apr. 21,
Boady o 1.95 2.02976 4.1
Table 5.

7.1.2 Liquid Depth

Measured Tissue dielectric parameters for head and body phantoms

Figure 8. Measured liquid depth
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8. Measurement Process

8.1 Device and Test Conditions

The Test Device was provided by REMOTEK CORPORATION for this evaluation. The device was put in
operation using the Test program which be installed in the Notebook to transmit a continuous signal. The
antenna(s), battery and accessories shall be those specified by the manufacturer. The battery shall be fully
charged before each measurement and there shall be no external connections.

The output power and frequency (channel) shall be controlled using an internal test program The Device shall

be set to transmit at its highest output power level.

Fosbnb H TLEIE o s o . b e P o, B s L0 SO0

ﬁn_ﬂu‘H [EF Wine  Richis P MEEW | il | feswi| L]

e Hiay I Pavckrs Semng
'|l|ﬂ1_|_|llr_|| WAL Lrivgth

——
| | Tealing Hesoi Luwmibaiin Do Blag

Capltat j
[T Pwsanr |I'lq|rhh|

£

|

I
Hul |
n -|-_| I .-.l |
IW |—-|'|:I.r1I )

|'l1.J|.. = el T Farwsy |

Pl 'afiren

=4 | o ki

Gl WS Add | [LEERL TN EIT
While EE M | Nesal FF PRk
Wemie L15 [haia Head CIH Baa 1

|Liww

I E I-I.I sl omlig

il_-. -

Wil WAL daddrr
LIS e

et

Figure 9. Test Program
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8.2 System Performance Check

8.2.1 Symmetric Dipoles for System Validation

Construction

Frequency

Return Loss

Symmetrical dipole with 1/4 balun

Enables measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with brain simulating
solutions Includes distance holder and tripod adaptor
Calibration Calibrated SAR value for specified position and
input power at the flat phantom in brain simulating solutions
900, 1800, 2450MHz

> 20 dB at specified validation position

Power Capability > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Options Dipoles for other frequencies or solutions and other calibration
conditions are available upon request -
Dimensions D900V2: dipole length: 149 mm; overall height: 330 mm

D1800V2: dipole length: 72 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 300 mm

8.2.2 Validation
Prior to the assessment, the system validation kit was used to test whether the system was operating within its

specifications of + 7%. The validation was performed at 2450MHz.

Figure 10.Validation Kit

i i I i SARDEak SAqu SARloq . )
Validation kit Mixture Type [MW/g] [MWig] [MW/g] Date of Calibration
D2450V2-SN712 Body 98.8 52.0 25.0 Jul. 15, 2002
HEEEnEY Power SARpeak SARyq Drift FIJDGIIfc(gr?tnaZee Date
MHz mw mWw/ mW/ dB
(MHz) (mW) (mWig) (mWig) (dB) Sonk 9
2450 250 12.6 5.86
(Body) N " -0.08 -3.1% | -6.2 % Apr. 17, 2003
ormalize
to 1 Watt 50.4 23.44
2450 250 13.8 6.39
(Body) N i 0.004 6.2 % 2.2 % Apr. 22, 2003
ormalize
to 1 Watt 55.2 25.56
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8.3 Dosimetric Assessment Setup

8.3.1 Test Position

The following test configurations have been applied in this test report:

Bottom

Left Side

Top

EUT in the bottom PCMCIA slot of the notebook, the bottom of the notebook contact the bottom of
the flat phantom with O cm separation distance.

EUT in the bottom PCMCIA slot of the notebook, the keyboard face of the notebook is
perpendicular to the bottom of the flat phantom and the EUT is located between notebook and
phantom. The separation distance is 0 cm between the tip of the EUT and the bottom of the flat
phantom.

EUT in the bottom PCMCIA slot of the notebook, the top of the notebook contact the bottom of the
flat phantom with O cm separation distance.

8.3.2 Measurement Procedures

The evaluation was performed with the following procedures

Surface Check A surface check job gathers data used with optical surface detection. It determines the

distance from the phantom surface where the reflection from the optical detector has its peak.
Any following measurement jobs using optical surface detection will then rely on this value.
The surface check performs its search a specified number of times, so that the repeatability

can be verified.

Reference The reference job measures the field at a specified reference position, at 4 mm from the
selected section’s grid reference point.

Area Scan The area scan is used as a fast scan in two dimensions to find the area of high field values,
before doing a finer measurement around the hot spot. The sophisticated interpolation
routines can find the maximum locations even in relatively coarse grids.

When an area scan has measured all reachable points, it computes the field maxima found in
the scanned area, within a range of the global maximum. Any following zoom scan within the
same procedure will then perform fine scans around these maxima.

The area covered the entire dimension of the EUT and the horizontal grid spacing was 15
mm x 15 mm.

Zoom Scan Zoom scans are used to assess the highest averaged SAR for cubic averaging volumes with
1 g and 10 g of simulated tissue. The zoom scan measures 5 x 5 x 7 points in a 32 x 32 x 30
mm cube whose base faces are centered around the maxima returned from a preceding area
scan within the same procedure.
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Drift The drift job measures the field at the same location as the most recent reference job within
the same procedure, with the same settings. The drift measurement gives the field difference
in dB from the last reference measurement. Several drift measurements are possible for each
reference measurement. This allows monitoring of the power drift of the device in the batch

process.

If the value changed by more than 5%, the evaluation was repeated.

8.4 Spatial Peak SAR Evaluation

The DASY4 software includes all numerical procedures necessary to evaluate the spatial peak SAR values.
Based on the Draft: SCC-34, SC-2, WG-2 - Computational Dosimetry, IEEE P1529/D0.0 (Draft Recommended
Practice for Determining the Spatial-Peak Specific Absorption Rate (SAR) Associated with the Use of Wireless
Handsets - Computational 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 in a volume of (32x32x30)mm? (5x5x7 points). 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. If the 10g cube or both cubes are not entirely inside the measured volumes, the system issues a
warning regarding the evaluated spatial peak values within the Postprocessing engine (SEMCAD). This means
that if the measured volume is shifted, higher values might be possible. To get the correct values you can use a
finer measurement grid for the area scan. In complicated field distributions, a large grid spacing for the area
scan might miss some details and give an incorrectly interpolated peak location.

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 three stages:

Interpolation and Extrapolation
The probe is calibrated at the center of the dipole sensors which is located 1 to 2.7mm away from the probe tip.

During measurements, the probe stops shortly above the phantom surface, depending on the probe and the
surface detecting system. Both distances are included as parameters in the probe configuration file. The
software always knows exactly how far away the measured point is from the surface. As the probe cannot
directly measure at the surface, the values between the deepest measured point and the surface must be
extrapolated.

In DASY4, the choice of the coordinate system defining the location of the measurement points has no
influence on the uncertainty of the interpolation, Maxima Search and SAR extrapolation routines. The

interpolation, Maxima Search and extrapolation routines are all based on the modified Quadratic Shepard’s

method [7].
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9. Measurement Uncertainty

Measurement uncertainties in SAR measurements are difficult to quantify due to several variables including
biological, physiological, and environmental. However, we estimate the measurement uncertainties in SAR to be
lessthan +27 % 8

According to ANSI/IEEE C95.3 9 , the overall uncertainties are difficult to assess and will vary with the type of
meter and usage situation. However, accuracy’s of £ 1 to 3 dB can be expected in practice, with greater
uncertainties in near-field situations and at higher frequencies (shorter wavelengths), or areas where large
reflecting objects are present. Under optimum measurement conditions, SAR measurement uncertainties of at
least * 2dB can be expected.

According to CENELEC 10 , typical worst-case uncertainty of field measurements is + 5 dB. For well-defined

modulation characteristics the uncertainty can be reduced to =+ 3 dB.
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Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

. Uncertainty | Probability - Standard Vi
Source of Uncertainty Value Distribution Divisor Ci Ufﬁ)/irzig;y \(/)r
- eff
Type-A 0.9% Normal 1 1 0.9 9
Measurement System
Probe Calibration 7% Normal 2 1 35 00
Axial Isotropy 0.2dB Rectangular \/\73 \/ﬁ 1.9 00
Hemispherical Isotropy 9.6 % Rectangular \/\73 \/ﬁ 3.9 00
Spatial Resolution 0% Rectangular \/\73 1 0 00
Boundary Effect 11.0 % Rectangular J3 1 6.4 o
Linearity 0.2dB Rectangular \/\73 1 2.7 00
Detection Limit 1.0% Rectangular \/\73 1 0.6 00
Readout Electronics 1.0% Normal 1 1 1.0 0
RF Ambient Conditions 3.0% Rectangular \/:_3 1 1.73 0
Probe Positioner Mech. Const. 0.4 % Rectangular \/:_3 1 0.2 00
Probe Positioning 0.35% Rectangular \/:_3 1 0.2 00
Extrapolation and Integration 3.9% Rectangular \/:_3 1 2.3 0
Test sample Related
Test sample Positioning Normal 1 4.7 5
Device Holder Uncertainty Normal 1 1 6.1 5
Drift of Output Power Rectangular \/'\_3, 1 2.9 00
Phantom and Setup
(IncIuPdr?r‘?gr;1 ttzngenr;i:tr?t%ects) 4.0% Rectangular ‘/5 ! 2:3 *
Liquid Conductivity (target) 5.0% Rectangular \/\73 0.6 1.7 0
Liquid Conductivity (meas.) 10.0% Rectangular \/\73 0.6 3.4 0
Liquid Permittivity (target) 5.0% Rectangular \/\73 0.6 1.7 0
Liquid Permittivity (meas.) 5.0% Rectangular \/\73 0.6 1.7 00
Combined standard uncertainty RSS 135 88.7
et ey Norml (2 o

Table 6. Uncertainty Budget of DASY
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10.SAR Test Results Summary
10.1 SAR Test Results

Liquid Measured date Apr. 17 22,2003
Mixture Type MSL 2450 Liquid Temperature ( ) 21.3
Dielectric Constant 51.2427 Depth of liquid (cm) 15
Conductivity 2.0469
Ambient
Ambient TEMPERATURE ( ) 22+2 Relative HUMIDITY (%) <60
Measurement
Crest Factor 1 Probe S/N 1531
Frequenc Power Device Antenna SAR Power
|\/|qu c)r:_ Band (dBm) Position Position [mW/g] Drift Remark
2412 1 802.11b 18.23 Bottom Embedded 0.609 0.06 -
2437 6 802.11b 18.11 Bottom Embedded 0.564 -0.02 -
2462 11 802.11b 17.96 Bottom Embedded 0.663 -0.3 -
ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/General Population Averaged over 1 gram

Table 7. SAR Test Results for Bottom Position

Figure 11.Bottom (Notebook PC touching SAM phantom)
Distance of the PCMCIA card to the phantom =1.0cm
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Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Frequency Power Device Antenna SARy4 Power
MHz Ch. Band (dBm) Position Position [mWi/g] Drift Remark
2412 1 802.11b 18.23 Left Side Embedded 0.185 0.01 -
2437 6 802.11b 18.11 Left Side Embedded 0.149 -0.02 -
2462 11 802.11b 17.96 Left Side Embedded 0.139 -0.09 -
ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/General Population Averaged over 1 gram
Table 8. SAR Test Results for Left Side Position
Figure 12.Left side (PCMCIA card touching SAM Phantom)
Distance of the PCMCIA card to the phantom =0 cm
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Frequency Power Device Antenna SAR4 Power
MHz Ch. Band (dBm) Position Position [mWi/g] Drift Remark
2412 1 802.11b 18.23 Top Embedded 0.561 -0.2 -
2437 6 802.11b 18.11 Top Embedded 0.535 -0.09 -
2462 11 802.11b 17.96 Top Embedded 0.571 0.2 -
ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/General Population Averaged over 1 gram
Table 9. SAR Test Results for Top Position
Figure 13.Top (Notebook PC touching SAM Phantom)
Distance of the PCMCIA card to the phantom = 1.0 cm
The laptop computer was opened in this position.
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10.2 ANSV/IEEE C95.1 — 1992 RF Exposure Limit

Population Occupational
Human Exposure Uncontrolled Controlled
Exposure Exposure

(W/kg)or (mW/g) | (W/kg) or (mW/g) |

Spatial Peak SAR*

1.60 8.0
(Brain)
Spatial Peak SAR**
0.08 0. 4
(Whole Body)
Spatial Peak SAR***
4.00 20. 00
(Hands/ Feet / Ankle/ Wrist)

Table 10. Safety Limits for Partial Body Exposure

Notes
* The Spatial Peak value of the SAR averaged over any 1 gram of tissue
( defined as a tissue volume in the shape of a cube ) and over the appropriate averaging time.
*x The Spatial Average value of the SAR averaged over the whole — body.
*xx The Spatial Peak value of the SAR averaged over any 10 grams of tissue

( defined as a tissue volume in the shape of a cube ) and over the appropriate averaging time.

Population / Uncontrolled Environments are defined as locations where there is the exposure of individuals

who have no knowledge or control of their exposure.

Occupational / Controlled Environments are defined as locations where there is exposure that may be

incurred by persons who are aware of the potential for exposure, (i.e. as a result of employment or occupation).

11.Conclusion

The SAR test values found for the PCMCIA card REMOTEK CORPORATION Trade Name REMOTEK
Model(s) WP320, are below the maximum recommended level of 1.6 W/kg ( mW/g ).
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Appendix A — System Performance Check

Date Time: 0417003 10:41:01

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
File Mame: Systemn Performance Cheek BMuscle 24500 Hz.dad

DUT: Dipale 2450 MHz Tvpe & Serial Number: D2450V2 - SN:712
Program: SAR-630; System Performance Cheek

Communication Syvstem: OW 2430MHe. Freguency: 2450 MHz, Duty Cvele: 101
Medium: Body 2450MMHz (= 198783 mho'm, ¢ = 516157, p = 1K} kg'm3)
Phantoim section: FlaiSection

DAY Conbiguratmn:

- Probe: ET3DV6 - SW1531: ConvFi4.3, 4.5, 4.5 Calibroted: 8272002
= Sensor-Surface; dmm (Mechanical And Optical Surface Detection)

= Flegctromes: DAES Sn393: Calibrated: 12018720002

= Phantom: 5AM 4.0 - TP: M

- Sofitware: DASYH, W41 Build 33

Area Scam (d1xd a1 Measuremem gnd, dx=13mm, dy= 1 3mm
Foom Scan (TaTaTRCube 02 Mepsurement grid: dy-Smm, dv-Smm
Reterence Value = 863 Vim

Peak 5AR = 25.4 m'W/'g

SARID g = 126 mWig SAR(ID g) = 5 86 mW/ g

Power Dinft — -0008 4B

5AH m B

=i |4

527
- I

x4

=M

=h57

~Hnu

2003/04/17

©2003 Auden Techno. Corp. RF Testing Lab Page 27 of 68

This report shall not be reproduced except in full, without the written approval of Auden. Rev.01
This document may be altered or revised by Auden Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document



Auden Techno. Corp. RF Testing Lab Test Report No SAR-00630
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY, Test Dates Apr. 17 22, 2003
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Dhate Time: 042203 19:06:43

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
File Mame: Systemn Performance Cheek BMuscle 24500 Hz.dad

DUT: Dipale 2450 MHz Tvpe & Serial Number: D2450V2 - SN:712
Program: SAR-630; System Performance Cheek

Communication Syvstem: OW 2430MHe. Freguency: 2450 MHz, Duty Cvele: 101
Medium: Body 24500MHz (= 2.02976 mho'm, ¢ = 512643, p = 1K} kg'm3)
Phantoim section: FlaiSection

DAY Conbiguratmn:

- Probe: ET3DV6 - SW1531: ConvFi4.3, 4.5, 4.5 Calibroted: 8272002
= Sensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Electronics: DAES Sn393; Calibraved: 120182002

- Phantom: 5AM 4.0 - TP 1

- Software: DASYY, W41 Buld 33

Area Scam (d1xd a1 Measuremem gnd, dx=13mm, dy= 1 3mm
Foom Scan (TaTaTRCube 02 Mepsurement grid: dy-Smm, dv-Smm
Reterence Value = W7 Vim

Peak 5AR = 28.6 mW./'g

SARID g = 1538 mWig SARID g) = 6.3% mW/ g

Power Dinft — 00404 dB

5AH m B

2003/04/22
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Z-axis Plot of System Performance Check

2003/04/17

2003/04/22
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Appendix B - SAR Measurement Data

Date Time: O/ 17003 12:03:58

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
Filz Marme: Botom REMOTER WP320 80211k Chl .da4

DUT: BEMOTER WFIS Type & Seral Somber: Q300000008 S00000HHE
Program: S A R-(0650; Batton

Communcation Syvsiem: B02=1 |b; Frequency: 2410 M, Duty Cyele 111
Mediom: Body 24508Hz (g = 192036 mho'm. ¢ = 5] 7258, i | Rk L-__= mail
Phaniom section: Flatsection

DASY S Configuratsm

- Probe: ETIDVE - SM1521:; ConvFi4.5, 4.5, 4.5); Calibrated: 8272002
- Bensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Flectronees: IDAES Sn393: Calibrated: 120182002

- Phantom: SAM 4.0 - TP: N

- Sofiware: DASYE, W41 Buld 33

Area Scam (61x61x1): Measuremem gnd, dx=13mm, dy= 1 3mm
Foom Scun (35T whe 02 Mepsurement grid: dys-Smm, dyv-Emm
Reference Value = 136 Vim

Peak SAR = .26 mW./'g

SARID g) = (06009 mW g SAR IO g) = 0,299 mW g
Poswwer Dintt — 0086 dB

SR m di

20l

L]

SAR Test Result for Bottom Position — Channel 1
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Date Time: 0417003 12:23:26

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
Filz Mare: Botom REMOTER WP320 8021 1k Cheé.da

DUT: REMOTER WEFI2F Tyjpe & Serml S bers Q200008 S000T 0005
Program: S A R-(0650; Batton

Communication Syvsiem: B2=1 |b; Frequency: 2437 M, Duty Cwele 111
=z

Medium: Body 2450MHz (g = 1.97291 mha'm, ¢ = 516533, p = 1K kg'm3)
Phaniorm section: FlaiSeciion

DASY S Configuratsm

- Probe: ETIDVE - SM1521:; ConvFi4.5, 4.5, 4.5); Calibrated: 8272002
- Bensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Flectronees: IDAES Sn393: Calibrated: 120182002

- Phantom: SAM 4.0 - TP: N

- Software: DASYY, V4.1 Buld 33

Area Scam (61x61x1): Measuremem gnd, dx=13mm, dy= 1 3mm
Foom Scun (35T whe 02 Mepsurement grid: dys-Smm, dyv-Emm
Reference Value = 14.1 Vim

Peak SAR = 118 mW./g

SARID g) = 00564 mW g SARIO g) = 0277 mW g

Power Dnift = -0002 dB

SR m di

2

i]4

-lsN

SAR Test Result for Bottom Position — Channel 6
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Date Time: 0422003 23:53:39

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
File Marme: Botom REMOTEK WIP320 8021 1k Chl 1 .dad

DUT: BEMOTER WFIS Type & Seral Somber: Q300000008 S00000HHE
Program: S A R-(0650; Batton

Communication Syvsiem: B2=1 1b; Frequency: 2460 ME:; Duty Cwele 111
Medium: Body 2450MHz (o = 2.0469 mho'm, ¢ = 51.2427. p = 1000 kg/m2)
Phaniom section: Flatsection

DASY S Configuratsm

- Probe: ETIDVE - SM1521:; ConvFi4.5, 4.5, 4.5); Calibrated: 8272002
- Bensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Flectronees: IDAES Sn393: Calibrated: 120182002

= Phontom: SAM 4.0 = TP: W

- Software: DASYY, V4.1 Buld 33

Area Scam (61x61x1): Measuremem gnd, dx=13mm, dy= 1 3mm
Foom Scun (35T whe 02 Mepsurement grid: dys-Smm, dyv-Emm
Reference Value = 11.5 Vim

Peak SAR = 1.3% mW./'g

SARID g) = (0663 mW g SARI0 g) = 0328 mW g
Poswer Dt — -3 d3

SAH m diE

i]4

Ny

25

[F1

BEE ]

T

s, Y
SAR Test Result for Bottom Position — Channel 11
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Drabe Tome: 042203 19:41:27

Test Laboratory: Auden Techno. Corp. RF Testing Lab
File Mame: Left Side REMOTER WP320 802.1 1 Chl.dad

DUT: REMOTER WEFI2F Tyjpe & Serml S bers Q200008 S000T 0005
Progran: SAR-(00630; Left Side

Communcation Syvsiem: B02=1 |b; Frequency: 2410 M, Duty Cyele 111
Medium: Body 2450MMHz (= 198083 mho'm, ¢ = 51.3824, p = 1K} kg'm3)
Phaniom section: Flatsection

DASY 4 Configurateon

- Probe: ET3DVE - SMNI132 1, ComeFi4.%, 4.5, 455, Calvhrated: 8272002
= Sensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Electromes: DAES Sn393: Calibrated: 120182032

= Phantom: SAM 4.0 - TP N

- Sofitware: DASY Y, V41 Buld 33

Foom Sean (35T ube 0 Measurement grid dx-Smm, dyve Bimm
Relterence: Valwe = 102 ¥Vim

Peak SAR = 0386 mW g

SAR(D g) = (LB mW g, SARID g) = 00839 mW/g

Poswer Dnift = 0,01 dB

Avrea Scan (B1x51x1): Measurement gnd: dx—15mm, dy=15mm

SR m di

3z

=[5}

SAR Test Result for Left Side Position — Channel 1
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Dhabe Tome: D4 22003 20:45:04

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
File Marme: Lefi Swde REMOTER WP320 2021 [ Ché- 1 .da

DUT: REMOTER WEFI2F Tyjpe & Serml S bers Q200008 S000T 0005
Progran: SAR-(00630; Left Side

Communication Syvsiem: B2=1 |b; Frequency: 2437 M, Duty Cwele 111
Medium: Body 24500MHz (= 201351 mho'm, ¢ = 513083, p = JENF kg'm3)
Phaniom section: Flatsection

DASY 4 Configurateon

- Probe: ET3DV6 - SW1531: ConvFi4.3, 4.5, 4.5 Calibroted: 8272002
= Sensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Electromes: DAES Sn393: Calibrated: 120182032

= Phantom: SAM 4.0 - TP N

- Sofiware: DASYE, W41 Buld 33

Area Scam (81x51x1): Measuremen gnd, dx= 13mm, dy= 1 3mm
Foom Scan (35T ube O Measurgment ;_._'Tn.l = Emm. dv-¥mm
Reference Value = 962 Vim

Peak SAR = 0,32 mW./'g

SARIT g) = 00149 mW g SARI0 g = 0074 mW g

Power Dnift = -0002 dB

SR m di

15,1

SAR Test Result for Left Side Position — Channel 6
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Drabe Time: 042203 21:42:37

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
File Marme: Lefi Side REMOTER WP320 202.] b Chl | .da4d

DUT: REMOTER WEFI2F Tyjpe & Serml S bers Q200008 S000T 0005
Progran: SAR-(00630; Left Side

Communication Syvsiem: B2=1 1b; Frequency: 2460 ME:; Duty Cwele 111
Medium: Body 24500MMHz (o = 2.04658 mho'm, ¢ = 51,2427, p = 1000 kg/m2)
Phaniom section: Flatsection

DASY 4 Configurateon

- Probe: ET3DV6 - SW1531: ConvFi4.3, 4.5, 4.5 Calibroted: 8272002
= Sensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Electromes: DAES Sn393: Calibrated: 120182032

= Phantom: SAM 4.0 - TP N

- Sofiware: DASYE, W41 Buld 33

Area Scam (81x51x1): Measuremen gnd, dx= 13mm, dy= 1 3mm
Foom Scan (35T ube O Measurgment ;_._'Tn.l dx=%mm, dv—¥mm
Reference Value = 924 Vim

Peak SAR = 0301 mWig

SARID g) = 00039 mW g SARI0 g) = 00688 mW'g

Poswer Dmift = -0009 dB

SR m di

SAR Test Result for Left Side Position — Channel 11
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Auden Techno. Corp. RF Testing Lab
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
Filz Mare: Top REMOTEE WP320 802 11b Chl.dad

DUT: BEMOTER WFIS Type & Seral Somber: Q300000008 S00000HHE
Progran: SAR-(0630; Top

Communcation Syvsiem: B02=1 |b; Frequency: 2410 M, Duty Cyele 111
Mediom: Body 24508Hz (g = 1 98083 mho'm. ¢ = 5] 3824 i |i -:I-L-__= mail
Phaniom section: Flatsection

DASY S Configuratsm

- Probe: ETIDVE - SM1521:; ConvFi4.5, 4.5, 4.5); Calibrated: 8272002
- Bensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Flectronees: IDAES Sn393: Calibrated: 120182002

= Phontom: SAM 4.0 = TP: W

- Software: DASYY, V4.1 Buld 33

Area Scam (81x51x1): Measuremen gnd, dx= 13mm, dy= 1 3mm
Foom Scun (35T whe 02 Mepsurement grid: dys-Smm, dyv-Emm
Reference Value = 12.5 Vim

Peak SAR = 118 mW./g

SARID g) = 00361 mWz SARIO g) = 0271 mW g

Power Dmnift = -0.2 dB

SR m di

a

L.

Date Time: 0422003 22:38:50

SAR Test Result for Top Position — Channel 1
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Auden Techno. Corp. RF Testing Lab
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
Filz Mare: Top REMOTEE WP320 802 1 1b Ché.dad

DUT: REMOTER WEFI2F Tyjpe & Serml S bers Q200008 S000T 0005
Progran: SAR-(0630; Top

Communication Syvsiem: B2=1 |b; Frequency: 2437 M, Duty Cwele 111
Mediom: Body 24508Hz (g = 2001351 mho'me ¢ = 5] 33 i |i -:I-L-__= mail
Phaniom section: Flatsection

DASY S Configuratsm

- Probe: ETIDVE - SM1521:; ConvFi4.5, 4.5, 4.5); Calibrated: 8272002
- Bensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Flectronees: IDAES Sn393: Calibrated: 120182002

- Phantom: SAM 4.0 - TP: N

- Software: DASYY, V4.1 Buld 33

Area Scam (TIxS1x1): Measuremem gnd, dx=13mm, dy=13mm
Foom Scun (35T whe 02 Mepsurement grid: dys-Smm, dyv-Emm
Reference Value = 12.2 Vim

Peak SAR = 1.14 mW./'g

SARID g) = 00338 mW g SARIO g)h = 0258 mW g

Poswer Dmift = -0009 dB

SR m di

2 i

gl ] b

Date Tume: 042203 22:57:41

SAR Test Result for Top Position — Channel 6
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Date Time: 0422005 23:14:49

Test Laboratory: Auwden Techno. Corp. BF Testing Lab
File Marme: Top REMOTEE WP320 802 11b Chl 1.dad

DUT: REMOTER WEFI2F Tyjpe & Serml S bers Q200008 S000T 0005
Progran: SAR-(0630; Top

Communication Syvsiem: B2=1 1b; Frequency: 2460 ME:; Duty Cwele 111
.

Mediom: Body 24508Hz (g = 20460 mho'm, ¢ = 51.242 P 100 I-.-__' mti
Phaniom section: Flatsection

DASY S Configuratsm

- Probe: ETIDVE - SM1521:; ConvFi4.5, 4.5, 4.5); Calibrated: 8272002
- Bensor-Surface; dmm (Mechanical And Optical Surface Detection)

« Flectronees: IDAES Sn393: Calibrated: 120182002

- Phantom: SAM 4.0 - TP: N

- Software: DASYY, V4.1 Buld 33

Area Scam (TIxS1x1): Measuremem gnd, dx=13mm, dy=13mm
Foom Scun (35T whe 02 Mepsurement grid: dys-Smm, dyv-Emm
Reference Value = 11.7 Vim

Peak SAR = 1.2 mW/ig

SARLD g) = 03T mWz SARIO g) = 0271 mW g

Poswer Dbt = 0.2 dB

SR m di

2

i]4

-lsN

gl

SAR Test Result for Top Position — Channel 11
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Z-axis Plot for Maximum SAR

SAR Test Result for Bottom Position — Channel 11
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Auden Techno. Corp. RF Testing Lab
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Appendix C — Dipole Calibration

Schmid & Partner
Engineering AG

Taighswsvirasns 43, 01004 Furick, Switzarland, Phase +41 1 245 97 D8, Fam wd1 1 245 9T T8

DASY

Dipole Validation Kit

Type: D2450V2
Serial: 712

Manufactured:  July 5, 2002
Calibrated: July 15, 2002
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| M Candil

The measuremenis were performed in the fla section of the mew SAM twin phantam filled
with hiesd simulating solaton of the following electrical parameters at 2450 MHz:

Rzlative permitivity 383 £ 3%
Conductivily 180 mhoim £ 109

The DASY 3 System {Sallwane version 3. 1d) with a dosmetric E-field probs ETIDWE
(SN 1507, comversson Factor 5.0 at 2450 BHz) was used for the measurements.

The dipods feedpodnl was positioned below the center marking and ariented parallel pa the
bady axis i loag stde of the plantom). The standsnd measuring distance was Jhnm from
dipole center to the solution surlace. The included distance hobder was used duming
ressurements fir accurate distanss posiboming

The coarse grid with a grid spacing of 20emen was aligned with the dipole. The 525x7 line cube
wiis chosen for cube inbegration. Probe isolsapy errors were cancelbad by measuring the SAR
with normal and #0* tarmed probe orientstions and averaging.

The dupode input power [forsard power) was 250m'W £ 3 %. The resalts are nommalined o
1% input power.

Ll. SAR Measurement wi 3 i}

Slandard SAF-measunements wene performed according to the measurement condstions
dezcribed in gection 1. The results (see figure supnlsed) have been normalized to a dipole input
power of 1'W (forwand power). The resulting averaged SAR-values measured with the
dosametric probe ETIDVE 581507 and applying the worsd-case extrapolation ane:

averaged over | em’ {1 g) of tssue: SH.0 mWig

aweraged ovar 10 em® {140 gl ol besue: Lhh mWYig

1.1 SAR Measurement with DASYY Svstem

Sundard SAR-measarements wens performed according 1o the measurement condibions
described in setion 1. Ths nesults (se2 ligene supplied) kave been narmalized to a dipale input
power of 1W (forewand power). The resalting averaged SAR-values measured with the

dosimseiric probe ETIDVE SH: 1307 and applying the advansesd extmapolation ane:

averaged over | em’ {1 ) of tssue: 54.8 mW¥ig

averaged over 10 emr’ {10 g) of tissue: 154 mWig
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S DNipode impedance and return loss

The impedansce wis measuned al the ShA-commector with a network analyzer and rumeTically
transfiormed to the dipods feedpoim. The ransformaton parameters Fram the ShlA-conmector

to the dipale feedpoint ane
Electrical delay: 1155 68 [ome derection)
Trarsmission factor; IEE ] (waltipe Iransnission, one direction)

The dipole was positbomed st the flal phanom secisons accardimg to section | and the distance
holder was in phace during impedance measuremenis.

Feedpoint impadance at 2450 hHz: Relf} = 51l
Im §£} = .70
Refurn Loss ar 2450 MHz - 30,7 dB
4 Messurement Conditions

The measurements wene performed in the flag section of the new SAM twin phantonm (lked
with bady simalating solution of the fallowing electrical parameters ot 2430 MHz:

Relalive permitivity 51.7 t 5%
Conductivity 201 mbo'm  + 10%

The DASYS Swstem (Software version 3. 1d) with a dostmetric E-field probe ETI0WEA
(SM-1507, conversion factor 4.5 at 2450 MHz) was used for the measunements.

The dipole feedpoint was positioned below the center marking and ariented parallel to the
bidy axis (the long side of the phamioem). The standasd measuring destancs was 0mm from
dipale cemer to the solution surfecs. The included distascs holder was used dunmg
measaremenis for necurate distance posstioning.

The coarse grid with & grid specing of 20mm was aligned with the depode. The 5x5x7 fine cube
was chosen for cubs indegration. Probe isotropy ermors wene cancelled by measuring the SAR
with marmal and %0 jurmed probe poeniabions and avernging.

The dipsale inpul power {farvand power) was 250mW £ 3 % The resulis are npemalized 1o

I'W input power.
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a1, 1] i

Standard SAR-measuremenis were perfomned according 1o ibe measurement conditions
describad in section 4. The results (s fipare supplied) kave been sormalized 1o 2 dipole npuat
pawwer of 1'W (forward power). The resalting averaped SAR-values measured with the
dasimetric probe ETIDVE SN LS0T and applying the worst-case exirapelan are:

averaged over | em’ {1 g) of tissue: 576 mWig
averaged over 10 em” {10 g) of tissus: 2.8 mWig

5.1  SAR Measw wi

dtandard 5ARK-measaremems were performed according so the mersurement condimons
described in section 4. The results (see figure supplizd) have been normalized w a dipole mpe
power of 1'W (forward power). The resulting averagsd SAR-values measaned with the
dosimetric probe ETIDVE SN:1507 and applying the sdvanced extrapolation are:

averaged over 1 cm’ (1 g} of tissoe: 520 mWig
aweraged over 10 em? {14 g} af tissue: 50 r.“".‘g
[N Flundling

Dhar sl apply exeessive fonce 1o the dipale arms, hecause they might hend Bending of the
dipele arms siresses the saldened connections near the feedpoint lesding to 5 damage of the
dipale.

. Desi

The dipole is made of stardard semirigd coaxinl cable, The center conducsor of the feeding
line is directly cormecied 1o the second arm of the dipole, The antenn is therefore shor-
circuited for DiC-siprals.

Smeaall end caps bave been added 1o the dipale arms in order fo improve masching when lasded

aceording 1o ik position as explamed in Section 1, The SAR data are not affected by this
chamgs. The overall dipale length s sull according to the Standard

B Power Test

After lomg term use with 40% radssted power, only a slight warming of the dipole near the
feedpoint can be measured
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Auden Techno. Corp. RF Testing Lab
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Appendix D — Probe Calibration

Schmid & Partner
Engineering AG

Ieughasmstrases 43, 0004 Turich, Switaariand, Phone +d41 1 345 97 00, Fax =49 1 745 57 79

Calibration Certificate

Dosimetric E<Fiekd Probe

Serial Number;

Place of Calibration:

Daie of Calibratiom:

Calibration Interval:

Schmid & Pariner Engineering AG hereby cemtifies, that this devies has been caldbeated an
the daie indicated sbove. The calibration was performed in accordames with specifications

ETaDVa

1531

Lurich

August 27, 2002

12 months

and procedures of Schmid & Pamner Enpimesning AG,

Wherever applicobds, the standands ussd i the calibration procsss are rraceabds 1o
imermaticnal simndands. [n all csher cases the smrdands of the Laborasory for EMF and
Micrvwave Elecironics af the Swiss Fedeml| Instituie of Techrology (ETH) in Lurich,

Swaizerinnd have heen agiplisd

Calibrated by

Approved by

10 Vekés)

ficlig
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Auden Techno. Corp. RF Testing Lab

Test Report No SAR-00630
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Schmid & Partner
Engineering AG

Zoughpuuntressa 43, 5004 Furich, Swerirarland, Telephani +281 1 245 87 00, Fas +47 1 745 97 79

Probe ET3DV6

SN:1531

Manufactured: July 15, 2000
Last calibration: September 24, 2001
Recalibrated: August 27, 2002
Calibrated for System DASY3
Page 1 of 10
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Auden Techno. Corp. RF Testing Lab
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

ETIDVE 3M:1531 August 27, 2002

DASY3 - Parameters of Probe: ET3DVE SN:1531

Sensitivily in Free Space Dioda Compression
M 1.43 pVitvim)® DCP X 87 mv
Morm'Y 1,47 uMIVIm)* DCP Y ar omv
MormZ 1.51 pvinvim)® DCP Z a7 mv
Sensitivity in Tissua Simulating Liquid
Huad 800 MH: = 41851 5% a = 08T & 5% mhalm
Huaad EX5 MHe = 4151 5% a= 0,90 & 5% mhalm
CormF X 8.3 =95% k=2) Boundary effect
CormF ¥ 6.3 =898% k=2) Algha 0.38
CorwfF 2 8.3 =95% k=3 Depdh 2.57
Huad 1800 WHz = 4000 1 5% a = 1,40 & % mhaim
Haadl 1800 WHE = M0 % 5% a= 140 & 5% mhalm
Cormf X 5.3 £9.4% =2 Boundary efiect
Corf ¥ 5.3 +9.8% =2} Alpha 0.57
Corf 2 5.3 29.8% =2} Depth 237
Boundary Effect
Head 800 MHz Typioal SAR gradient B % per mm
Proba Tip to Bourdary 1 mm 2 mm
HAR, [#W]  Wilhout Camedicn Algentim 104 5.9
GARE [#]  With Cormection Alganithm 04 0.8
Head 1800 MHz Typioal SAR gradient: 10 % per mm
Prabe Tip ta Boundary 1 mm 2mm
SRR [W]  Wilheul Comedicn Algeriim 124 80
SAR,, [%]  Wilh Cormaction Algorithm 0.1 0.3
Sensaor Offset
Probe Tip %0 Sensor Certar Fi A
Optical Surface Detection 1.3+£0.2 mem

Page 2 of 10
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ET3DVE SN:1531 August IT, 2002

Receiving Pattern (¢), 6 = 0°

=30 MHz, TEM cell ifi110 =100 MHz. TEM call ifi110

—&—% —W—F —8=F =0=Tat| —&—K —8—Y ~—8=F =0=Ty

— — = I |

F=300 MHz, TEM cell 110 = 200 MHz, TEM call fi110

—f—¥ =¥ =] —0—Tci —8—% =Y —8=F —O—To
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ETIDWE SN:1811 August I7, 2002

f= 1500 MHz, WG R22 f= 2500 MMz, W& R22

| ——130 MHz
== 100 M-z
| —ai— 300 Wi
P ANl AN AN NERNENREERRERR == 1800 ktHz
ano HH-HHHHAHHHAREHEREEEEEE TR eaStomt
SBD I...............................;..
Apn L1 8111831 F YRl ARl
| a (] 120 oo 280 00 =0
Paga 4 of 10
©2003 Auden Techno. Corp. RF Testing Lab Page 52 of 68
This report shall not be reproduced except in full, without the written approval of Auden. Rev.01

This document may be altered or revised by Auden Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document



Auden Techno. Corp. RF Testing Lab

NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,

TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00630
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ETIDVE SN:15M

150
140 |

1.30

-
-
=

frequency reaponss
E B

Frequency Response of E-Field
{ TEM-Cell: 110, Waveguide R22)

070 +

feq

D=0

f L] Fe ] 189m0 2000 2000
I [MHz]
=i=—"THM f + 32
Page 5 of 10

August IT, 2002
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Test Report No SAR-00630
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ETIDWE SM:183 August 27, 2002

Dynamic Range f(SARy)
{ Waveguide R22 |

L . W ] T
LRIl | 1l
T OHH HHH— Hi
an . -—
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ETIDVE 5H:15M August IT, 2002

Conversion Factor Assessment

= 00 MHz, WG KRB (head) = 1800 MHz, WG RZZ (head)
080 4,50
.80
QT
E gap
‘i LA
E Qa0 —
=
A
aze —
[ asn
—i—Anabical  —Oo—MlseEE ——ardbtal 0 Wi
Huaietl 000 MHz u= 4151 5% 1= 097 & 5% mihodm
Comi X 6.3 & 55 k=2 Bewrstary allac
Comd® ¥ B3 =0.5% k=2) Alpha 0.34
Comd & 6.3 :595% k=7 Dagih 257
Head 1000 Mtz = 2004 8% o = 140 4 8% mhodm
CanvF X 5.3 =£9.5% =2} Bsundary effect:
CanvF ¥ 5.3 29.5% (=) Aophia 0.E7T
CanvwF 2 8.3 £9.5% (k=2) Depit 2.37
Paga 7ol 10
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ETIDVE EN:1531

Conversion Factor Assessment

f = 200 MHz, WG RS (body]

fan [ [ 4.
v

pen -

L]

030+

040

Baody SO0 MEZ g, = BED 4 5%
CanvE X B.1 £08.5% k=2
CanyF Y B4 2054 =3 Alpha
ConvF 2 6.1 295% (w=2} Deplh
Bady 1800 MMz ¢,= 5334 6%
ConvF X 8.1 29.5% (=3}
ComF ¥ 5.1 29.5%(k=2) Aipha
ComF 2 5.1 29.58% (k=2} Dapth
Paga ol 10

August 27, 2002

f=1800 MHz, WG R22 (body]

——Aralfol  —¢—WVearremets

o= 1.05 2 5% mho'm

Bourdary affect
.42
245

o= 1.524 5% mhodm

Boemdary affect:

0.68
218
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ET3DVE SM:1531 August 27, 2002

Conversion Factor Assessment

f = 2450 MMz, WG R22 (head) f= 2450 MHz, WG R22 [body)

& 5 4L

400 250 .

L P

= 200 | x
- = 258

250 L5
! .00 |

zo0

iaa E 1.50

1.00 1.0 |

LT 050 |

nog 0ung -

== fnatyical ——Anaksical

244 Head MHz = 392 £ 5% a = 1,80 & 5% mbaim
CormF X 4B +B5% (k=2) Boundary efact
CormsF ¥ 4.9 1895 (k=2 Alpha 1.00
CormefF I 4.9 &0 (k=2 Depih 1.70
2480 Body MHz 6= BLT & 5% & = 1,88 ¢ 8% mhalm
CoraF % 4.5 B9 (k=2 Braundary séisct
Cormf ¥ 4.5 +0.8% k=2 Alpha 1,00
ComF 2 4.5 +B5% (k=3 Depin 1.66
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ETIDWVE SM:1531 August 27, 2002

Deviation from Isotropy in HSL

Error (0,4), [ = 800 MHz

Error [dE]

NP 03-000 @000 B0 60-040 @-DAD-D @030
903828 @EOID-040 0943388 DOS0OED B0 H-100

Fage 10al 10
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Schmid & Partner
Engineering AG

Taughsysrasss 43, 0004 Twrioh, Pelveariand, Phans +89 1 245 97 00, Fas =41 1 243 %7 T#

IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Dieghylens Gycol Monobuthy Bther (ihe hasis for HS1. | 80 and M 300 |iquads), as mony other
arganic splvents, is & very effective softener for symibetic materinls. These solvents con calse
irepamble damage io certain SPEAG products. sxeept those which ore explacily declarsd ns
camplinn: with coganic solvenis,

Compatihle Frobes:
- ET3DVG

- ETADVER

- ESIDVZ
-ERiDYA

- HiDVa

Important Mote for ET3DVE Probes;

he ETIDVH probes shall not be exposed (o solvents longer than necessary
for the messurements and shall be cleaned daily after use with warm water
and stored dry.

Schmid & Partner
Engineoring AG

Eragbaamnnias 45, CHEd Tariah
Tul +&1 ] BEN E7 @0, Pem dA0 ¥ 340 ¥7 7Y

Schenid & Partner Engineering AG
-
7
Techndcnl Move (106,151 Iune 2002
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Auden Techno. Corp. RF Testing Lab
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00630
Test Dates Apr. 17 22, 2003

Appendix E — Data Acquisition Electronic (DAE) Calibration

Schmid & Partner
Engineering AG

DASY - DOSIMETRIC ASSESSMENT SYSTEM

CALIBRATION REPORT

DATA ACQUISITION ELECTRONICS

MODEL: | DAEI V1

SERIAL NUMBER: | 383

This Data Acguisiion Unit wae callbrated and tested using 8 FLUKE T2 Procass
Callbrator, Celraton and verification were perdformed at an amblent tamparabure
of 23+ 5 *C and a relative humidity of < TO%

Messurements ware parformed using the stendard DASY softwana for convariing

binary values, offsat campaneation and nalss filkaring. Software sattings ara
indicated in the repors.

Results from his calibrabon relabe anly o the unil calbratad.
Callbrated by: | Storchensgge
Calibration Date: | 18.12, 2002

DASY Software Version: DASYI Vi,1c

Lol

Dee3Ric
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Auden Techno. Corp. RF Testing Lab Test Report No SAR-00630
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY, Test Dates Apr. 17 22, 2003
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1. DG Voltage Measurement
D& - Cormvarter Values from DAE
High Ranga: 1LsB = 6.1pV, full Fange = 400 v
Low Ranga: iLse= &inY, full range = 4

Sofrware Set-up: Calbration time: 3 sac  Measuring time: 3 sec

 Setup X Y F
 High Range 404 0T 46R44 4043390078 | 404 1873064
Low Ranga 397137 3.94142 3.05498
Connector Position ik
High Range Iput Reading in p¥ % Errar
Channel X+ Input 200m 19499986 00
20mY 194995.32 -0.02
Channel ¥ - Input 20m\ ~18883.T9 -0.03
Channel ¥+ Input 200m 159990.5 ik
20my 19993.38 -0.03
Channel ¥ - Input 20mv -1 066 02 -0.03
Channel £ + Input 200m\ 20000 Q.0
20m\ 10804 5 -0.03
Channel £ - Input 20my -20003.01 Q.02
Low Range Inpait Roading in uv % Error
Channel ¥ + Input 2my 2000.05 0.a0
0.2mY 200,366 018
Channel X - Input 0.2mW =200.373 0.19
Channel ¥+ Input 2m 2000.02 0.00
0.2m 180114 )
Channel ¥ = Input 0.2 -200.753 0.34
Channel £  + Input 2m 2000.02 0.0
0.2 190 202 =0.40
Channal £ - Inpast J 0.2 =201.2 il
Clicrr 3
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2, Common mode sensitivity

Software Set-up ‘
Calibrafion frme: 3 sec, Measuring time: 3 sec
HighiLow Rangs

I Common mode High Range Low Range
Input Voltage Reading Reading

Channel X 200 11.5185 10.6443

- 200y <B.45899 =10.7877
Channal ¥ 200m B.E208 004838

- 200my -10.7208 -10.4891
Channel 7 200m 2.57815 2.58048

- 200my -3.B3723 -5.33244

3. Channel separation

Softwara Set-up

Calipration fime: 3 sec, Measwring fime: 3 sBc

High Rangse
inpY Input Voltage | Channel X Channel ¥ Channel £
Channal X 200 - 3.87E84 -0.248448
Channel ¥ 200’y 0, 754443 = 5.51548
Channel Z 200y -1 1663 0548042

4, AD-Converter Values with inputs shorted

in L5B Low Range High Range
Channel X 16663 168112
Channel ¥ 16053 16005
Channel £ 17080 16464
D30
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5. Input Offset Measurement

Measured after 15 min warrm-ug lime of the Data Acgulsiion Elecironic.
Ewery Measurarment is preceded by a calibralion cycle.

Software set-up:

Caloration tima: dsec

bdisasuring time: dsec

Mumber of measuraments: 100, Low Range
Inpurt 1 08L3
inpW Average min, Offset man. Offset | Sid. Deviation
Channel X
Chanmel ¥
Channel Z

0.83 063 229 0.3

-1.70 =387 <050 0.32
-0.63 -2.32 0.23 0340

Input shortad
in Jnf Average min, Offset max. Offzet | Sid. Deviation
Channel X
Channel ¥
Channel £

013 =0, 34 0.56 .16
0.7TH =1.29 -0.24 018
-1.08 -1.66 -0.48 Q.18

6. Input Offset Current

i FA

Channel X
Channel Y
Channel 2

Input Offset Current
=25
o 25
=25

7. Input Resistance

Calibrating Measuring
Channal X 200 kit

200 ML2
200 ML
200 baf]

Channel ¥ 200 kL)
Channel £ 200 K0

©2003 Auden Techno. Corp. RF Testing Lab

Page 63 of 68
This report shall not be reproduced except in full, without the written approval of Auden. Rev.01
This document may be altered or revised by Auden Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document




Auden Techno. Corp. RF Testing Lab Test Report No SAR-00630
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY, Test Dates Apr. 17 22, 2003
TAO-YUAN HSIEN, TAIWAN, R. O. C.

8. Low Baftery Alarm Voltage

in W Alarm Leval
Supply [+ Vee) T3EW
Supply |- Vo) =T.320

9. Power Consumption

in m& Switched off Stand by Transmilting
Supply (+ Vec) 0000 b.20 13.8
Supply (- Vee) -0.011 7.58 KT

10. Functional test

Touch asyme pulse 1

Touch async pulse 2

Touch status bit 1

Touch status bit 2

Remaote power off

Remote analog Power control

B8 REE

Modification Status B-C

{1 ]2 e | p—
Dabe: it Signature: ... i W J
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Appendix F — Photographs of Auxiliary Equipment
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