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1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum results found during testing for the Arcadyan
Technology Corporation EZ Connect™ g 802.11g 108Mbps Wireless USB 2.0 Adapter SMC
SMCWUSBT-G2 is 1.06 W/kg on the WLAN 2.4GHz body SAR with expanded uncertainty 20.6%. It
is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure limits
specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1999 and had been tested in accordance
with the measurement methods and procedures specified in OET Bulletin 65 Supplement C (Edition
01-01).

Approved by

i ) _'I {\{'._{ -

A A e
Dr. Daniel Lee
EMC/SAR Director
©2006 SPORTON International Inc. SAR Testing Lab Page 1 of 29
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2. Administration Data

2.1 Testing Laboratory

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

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

2.2 Detail of Applicant

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

2.3 Detail of Manufacturer

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

2.4 Application Detail

Date of reception of application:  May 09, 2006

Start of test : May 24, 2006
End of test : May 24, 2006
©2006 SPORTON International Inc. SAR Testing Lab Page 2 of 29
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3. Scope

3.1 Description of Device Under Test (DUT)

DUT Type : EZ Connect™ g 802.11g 108Mbps Wireless USB 2.0 Adapter
Trade Name : SMC

Model Name : SMCWUSBT-G2

FCCID: RAXWN4501M1

ICID: 4711A-WN4501M1

Type of Modulation :

802.11b : DSSS
802.11g : OFDM

Frequency Band :

2400~2483.5 MHz

Maximum Output Power to Antenna :

802.11b : 17.20 dBm
802.11g : 21.30 dBm / Turbo Mode : 21.10 dBm

Antenna Connector :

N/A

Antenna Type :

PCB printed

Antenna Gain :

3.86 dBi

DUT Stage :

Production Unit

Application Type :

Certification

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.
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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 EZ Connect™ g
802.11g 108Mbps Wireless USB 2.0 Adapter is in accordance with the following standards:

47 CFR Part 2 (2.1093),

IEEE C95.1-1999,

IEEE C95.3-2002,

IEEE P1528 -2003, and

OET Bulletin 65 Supplement C (Edition 01-01)

©2006 SPORTON International Inc. SAR Testing Lab Page 5 of 29
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3.4 Device Category and SAR Limits

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

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

3.5 Test Conditons

3.5.1 Ambient Condition:

Ambient Temperature (°C) 20~24
Tissue simulating liquid temperature (°C) 21.1
Humidity (%) <60

3.5.2 Test Configuration:

The data rates for SAR testing are 11Mbps for 802.11b and 6Mbps for 802.11g. Engineering testing software
installed on the EUT can provide continuous transmitting RF signal. This RF signal utilized in SAR
measurement has almost 100% duty cycle and its crest factor is 1. The measurements were performed on the
lowest, middle, and highest channel, i.e. channel 1, channel 6, and channel 11 for each testing position.

©2006 SPORTON International Inc. SAR Testing Lab Page 6 of 29
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4. Specific Absorption Rate (SAR)
4.1 Introduction

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

4.2 SAR Definition

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

SAR = i[dﬂj :i(dﬂj
dt\ dm dt\ pdv

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

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

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

SAR = ﬂ

0

, Where o is the conductivity of the tissue, © isthe 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.

©2006 SPORTON International Inc. SAR Testing Lab Page 7 of 29
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5. SAR Measurement Setup

Remote Control Box PC
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Measurement Server
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Fig. 5.1 DASY4 system
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The DASY4 system for performance compliance tests is illustrated above graphically. This system consists
of the following items:

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

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

A dosimetric probe equipped with an optical surface detector system

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

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

A computer operating Windows XP

DASY4 software

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

The SAM twin phantom

A device holder

Tissue simulating liquid

Dipole for evaluating the proper functioning of the system

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 ET3DV6 (manufactured by SPEAG). The
probe is specially designed and calibrated for use in liquid with high permittivity. The dosimetric probe has
special calibration in liquid at different frequency. This probe has a built in optical surface detection system
to prevent from collision with phantom.

©2006 SPORTON International Inc. SAR Testing Lab Page 9 of 29
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5.1.1 ET3DV6 E-Field Probe Specification

Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection

system
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents)

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

Frequency 10 MHz to > 3 GHz
Directivity + 0.2 dB in brain tissue (rotation around
probe axis)

+ 0.4 dB in brain tissue (rotation
perpendicular to probe axis)
Dynamic Range 5W/g to > 100mW/g; Linearity: £0.2dB
Surface Detection + 0.2 mm repeatability in air and clear Fig. 5.2 Probe setup on robot
liquids on reflecting surface
Dimensions Overall length: 330mm
Tip length: 16mm
Body diameter: 12mm

Tip diameter: 6.8mm
Distance from probe tip to dipole centers:

2.7mm

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

5.1.2 ET3DV6 E-Field Probe Calibration

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

©2006 SPORTON International Inc. SAR Testing Lab Page 10 of 29
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Sensitivity X axis: 1.68 uv Y axis : 1.70 pv Zaxis: 1.74 uv
Diode compression point X axis : 94 mV Y axis : 94 mV Z axis : 94 mvV
Fr?\(/qlli:ency X axis Y axis Z axis
Conversion factor (MHz)
Head / Bod
(Head / Body) 2350~2550 |  4.56/4.26 456 4.26 456/ 4.26
Frequency
Alpha Depth
Boundary effect (MHz) P P
(Head / Body)
2350~2550 0.65/0.72 2.22/2.00

NOTE:

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

5.2 DATA Acquisition Electronics (DAE)

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

for data and status information as well as an optical uplink for commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and sideways probe

contacts. They are used for mechanical surface detection and probe collision detection.

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

rejection is above 80dB.

©2006 SPORTON International Inc. SAR Testing Lab
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5.3 Robot

The DASY4 system uses the high precision robots RX90BL type out of the newer series from Stéubli SA
(France). For the 6-axis controller DASYS system, the CS7MB robot controller version from Staubli 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

5.4 Measurement Server

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

32 MB chipset and

64 MB RAM.

Communication with

the DAE4 electronic box

the 16-bit AD-converter system for optical detection and digital 1/O interface.

The measurement server performs all the real-time data evaluation for field measurements and surface
detection, controls robot movements and handles safety operations.

5.5 SAM Twin Phantom

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

»  Left head
» Right head
»  Flat phantom

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

A white cover is provided to tap the phantom during off-periods to prevent water evaporation and changes in
the liquid parameters.

©2006 SPORTON International Inc. SAR Testing Lab Page 12 of 29
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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

©2006 SPORTON International Inc. SAR Testing Lab Page 13 of 29
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5.6 Data Storage and Evaluation

5.6.1 Data Storage

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

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type (e.g., [V/m], [A/m], [mMW/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 Normij, a0, a1, a;2
- Conversion factor ConvF;j
- Diode compression point dcpj
Device parameters - Frequency f
- Crest factor cf
Media parameters - Conductivity o
- Density (o]

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

©2006 SPORTON International Inc. SAR Testing Lab Page 14 of 29
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can be given as

Vi = u+ u2
1 1 deI

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)
dcpj = diode compression point (DASY parameter)

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

E-field probes  E; — #
Norm,ConvF
2
H-field probes H, — Naimauf]faizf
with Vi = compensated signal of channel i (i = X, y, z)

Norm; = sensor sensitivity of channel i (i = x, y, z)
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]

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

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

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

Etot — \/E§+EYZ+EZZ

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

SAR = E’ o

tot "

£-1000

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

©2006 SPORTON International Inc. SAR Testing Lab Page 15 of 29
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Note that the density is set to 1, to account for actual head tissue density rather than the density of the
tissue simulating liquid.

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

2
j— Etot — 2
Ppwe - —3770 or PpWe — H, 377
with Ppwe = equivalent power density of a plane wave in mW/cm?

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

©2006 SPORTON International Inc. SAR Testing Lab Page 16 of 29
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5.7 Test Equipment List

. . Calibration
Manufacture Name of Equipment Type/Model Serial Number
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ET3DV6 1788 Sep. 30, 2004 Sep. 30, 2006
SPEAG 835MHz System D835V2 499 Mar. 15, 2006 Mar. 15, 2008
Validation Kit
SPEAG 900MHz System DI00V2 190 Jul. 19, 2005 Jul. 19, 2007
Validation Kit
SPEAG 1800MHz System D1800V2 2d056 Jul. 20, 2005 Jul. 20, 2007
Validation Kit
SPEAG 1900MHz System D1900V2 5d041 Mar. 21, 2006 Mar. 21, 2008
Validation Kit
SPEAG 2450MHz System D2450V2 736 Jul. 12, 2005 Jul. 12, 2007
Validation Kit
SPEAG Data Acquisition DAE3 577 Nov. 11, 2005 Nov. 11, 2006
Electronics
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom QD000 P40 C TP-1150 NCR NCR
SPEAG Robot Staubli RX90BL | FO3/5W15A1/A/01 NCR NCR
DASY4
SPEAG Software V4.6 Build 23 N/A NCR NCR
SEMCAD
SPEAG Software V1.8 Build 161 N/A NCR NCR
SPEAG Measurement Server SE UMS 001 BA 1021 NCR NCR
. S-Parameter Network
Agilent Analyzer (PNA) E8358A US40260131 Sep. 16, 2005 Sep. 16, 2006
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 Communication CMU200 105934 Aug. 24,2004 | Aug. 24, 2006
Agilent Power Meter E4416A GB41292344 Jan. 23, 2006 Jan. 23, 2008
Agilent Signal Generator E8247C MY43320596 Feb. 06, 2006 Feb. 06, 2007
Agilent Base Station Emulator E5515C GB43460754 Feb. 21, 2006 Feb. 21, 2008

©2006 SPORTON International Inc. SAR Testing Lab
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6. Tissue Simulating Liquids

For the measurement of the field distribution inside the SAM phantom with DASY4, the phantom must be
filled with around 25 liters of homogeneous body tissue simulating liquid. The liquid height from the bottom
of the phantom body is 15.2 centimeters, which is shown in Fig. 6.1.

The following ingredients for tissue simulating liquid are used:

of bacteria and molds.

Y V VVVYVY

Water: deionized water (pure H,0), resistivity ~ 16MC2- as basis for the liquid

Sugar: refined sugar in crystals, as available in food shops — to reduce relative permittyvity
Salt: pure NaCl - to increase conductivity

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

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

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

Ingredient MSL-2450
Water 698.3 ml
DGMBE 301.7 ml
Total amount 1 liter (1.0 kg)
Dielectric Parameters at 22° f = 2450MHz
&= 52.7t5%,0= 1.95+5% S/m

Table 6.1

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

©2006 SPORTON International Inc. SAR Testing Lab
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Table 6.2 shows the measuring results for muscle simulating liquid.

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

©2006 SPORTON International Inc. SAR Testing Lab
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2412 51.8 1.88
2450 MHz 2437 51.6 1.88 May 24, 2006
2462 51.4 1.91
Table 6.2
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7. Uncertainty Assessment

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

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

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

Uncertainty

Distributions Normal Rectangular Triangular U-shape

Multiplying factor® 1/k () 13 16 1~/2

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

Table 7.1

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

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result
within which the measured value is confidently believed to lie. It is obtained by multiplying the combined
standard uncertainty by a coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a
coverage factor allows the true value of a measured quantity to be specified with a defined probability within
the specified uncertainty range. For purpose of this document, a coverage factor two is used, which
corresponds to confidence interval of about 95 %. The DASY4 uncertainty Budget is showed in Table 7.2.
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Standard Vi
- Uncertainty Probability . Ci unc.
Error Description Value + % Distribution Divisor Iy (1-9) or
Vetf
Measurement System
Probe Calibration +4.8 Normal 1 1 +4.8 oo
Axial Isotropy +4.7 Rectangular V3 0.7 +1.9 oo
Hemispherical Isotropy +9.6 Rectangular V3 0.7 +3.9 o
Boundary Effect +1.0 Rectangular V3 1 +0.6 oo
Linearity +4.7 Rectangular V3 1 2.7 o
System Detection Limit +1.0 Rectangular V3 1 +0.6 oo
Readout Electronics +1.0 Normal 1 1 +1.0 oo
Response Time +0.8 Rectangular V3 1 +05 oo
Integration time +2.6 Rectangular V3 1 +15 oo
RF Ambient Conditions +3.0 Rectangular V3 1 +1.7 oo
Probe Positioner Mech. Tolerance +04 Rectangular V3 1 +0.2 0o
Probe Positioning with respect to
Phantom Shell +29 Rectangular \3 1 +1.7 o
Extrapolation and Interpolation
Algorithms for Max. SAR +1.0 Rectangular \3 1 +0.6 oo
Evaluation
Test sample Related
Test sample Positioning +2.9 Normal 1 1 +2.9 145
Device Holder Uncertainty +3.6 Normal 1 1 +3.6 5
Output Power Variation-SAR
drift measurement 5.0 Rectangular V3 1 +2.9 oo
Phantom and Setup
Phantom uncertainty(Including shay
and thickness tolerances) 4.0 Rectangular V3 ! +2.3 °
Liquid Conductivity Target
tolerance 5.0 Rectangular \3 0.64 +1.8 oo
Liquid Conductivity measurement
uncertainty $2.5 Normal 1 0.64 +1.6 o
Liquid Permittivity Target
rolerance +5.0 Rectangular V3 0.6 +1.7 o
Liquid Permittivity measurement
uncertainty +2.5 Normal 1 0.6 +15 oo
Combined standard uncertainty +10.3 330
Coverage Factor for 95 % K=2
Expanded uncertainty Normal +20.6
(Coverage factor = 2) (k=2) 27 -
Table 7.2 Uncertainty Budget of DASY
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8. SAR Measurement Evaluation

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

8.1 Purpose of System Performance check

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

8.2 System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave which comes from a signal generator at frequency 2450 MHz. The
calibrated dipole must be placed beneath the flat phantom section of the SAM twin phantom with the correct
distance holder. The distance holder should touch the phantom surface with a light pressure at the reference
marking and be oriented parallel to the long side of the phantom. The equipment setup is shown below:

5
Cable > 2m
1 AN\ 3_ - =
Attn. 3db
(M)
4
Fig. 8.1
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Signal Generator
Amplifier
Directional Coupler
Power Meter

2450 MHz Dipole

arwnE

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

!

Fig 8.2 DioI Setup
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8.3 Validation Results

Comparing to the original SAR value provided by Speag, the validation data should within its specification
of 10 %. Table 8.1 shows the target SAR and measured SAR after normalized to 1W input power.

Measurement . Measurement
Bands Target (W/kg) data (W/kg) Variation date
0,
ISM band SAR (19) 52.8 53.7 1.7%
(2450 MHz) May 24, 2006
SAR (109) 24.5 24.8 1.2%
Table 8.1

The table above indicates the system performance check can meet the variation criterion.

©2006 SPORTON International Inc. SAR Testing Lab

This report shall not be reproduced except in full, without the written approval of Sporton.

Page 24 of 29
Rev. 01




=arone FCC SAR Test Report Test Report No  FA650909-1-2-01

9. Description for DUT Testing Position

This DUT was tested in 2 different positions. The first one is “Notebook Bottom Touch with Horizontal
USB Port” shown in Fig. 9.1, and the second one is “Notebook Bottom Touch with Vertical USB Port”
shown in Fig. 9.2.

Fig. 9.1 Notebook Bottom Touch with Horizontal USB Port

ol .

Fig. 9.1 Notebook Bottom Touch with Vertical USB Port
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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 low channel
Placing the DUT in the positions described in the last section

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

Taking data for the low channel

Repeat the previous steps for the middle and high channels.

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.
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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:

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

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

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

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

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

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

10.2 Scan Procedures

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

10.3 SAR Averaged Methods

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

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

11.1 Notebook Bottom Touch with Horizontal USB Port

Modulation Conducted Power Drift | Measured 1 Limits
Mode | Chan. | Freq (MHz) type Power (dBm) (dB) SAR (W/kg)g (WIKg) Results
1 2412(Low) CCK 16.50 - - - -
802.11b 6 2437(Mid) CCK 16.40 0.156 0.729 1.6 Pass
11 | 2462(High) CCK 17.20 - - - -
1 2412(Low) OFDM 20.40 -0.017 0.559 1.6 Pass
802.11g 6 2437(Mid) OFDM 21.30 -0.094 0.855 1.6 Pass
11 2462(High) OFDM 21.20 -0.128 0.776 1.6 Pass
802.11g
Turbo 6 2437(Mid) OFDM 21.10 0.162 1.06 1.6 Pass
mode
11.2 Notebook Bottom Touch with Vertical USB Port
Modulation Conducted Power Drift | Measured 1 Limits
Mode | Chan. | Freq (MHz) type Power (dBm) (dB) SAR (W/kg)g (WIKQ) Results
1 2412(Low) CCK 16.50 - - - -
802.11b 6 2437(Mid) CCK 16.40 0.085 0.544 1.6 Pass
11 2462(High) CCK 17.20 - - - -
1 2412(Low) OFDM 20.40 - - - -
802.11g 6 2437(Mid) OFDM 21.30 - - - -
11 | 2462(High) OFDM 21.20 - - - -

Test Engineer Gordon Lin
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Appendix A - System Performance Check Data
Test Laboratory, Sperton International Inc. SAR Teitnag Lal Diate Tiene. 5242006 5.08.25 PM
System Check Body 2450MHz 20060524
DUT: DMpole 2450 M Hz; Type: DI450VI; Serial: DI4S00VT - SN 736

Comumumcation System: CW; Frequency: 2450 MHz;Duty Cyele: 1:1

Mediun: MSL_2450 Medium parameters used: f= 2450 MHz; o = 1.89 mho/m; £ = 51.5; p= 1000 Icg-'m-'

31 1 7

Ambaent Temperature * 235 C; Liquid Temperature -

DASY A Configuration:
= Probe: ET3DVE - SN1788: ConvF(4,.26, 4.26, 4.26), Calibrated: 9/30/2004

- Sensor-Surface: 4mm (Mechanieal And Ophical Surface Detection)Sensor-Surface: 4o (Mechamieal Surface

Detection)
- Electronics: DAE3 Sn577; Calibrated: 11/11/200%
= Phanton: SAM=A; Type: QD 000 P40 C; Senal: TP-1303

= Measurement 5W: DASY S, V4.6 Build 23; Postprocessing SW; SEMCAD, V1.8 Build 161

Pin=100mW/Area Scan (91x21x1): Messurement gric: dyx=10mm, dy=10mm
Maamuum value of SAR (interpolated) = 6.27 mW/e

Pin=100mW/Zoom Scan (TX7xT)/Cube 0: Measurement grid: dx==Snun. dy=5mm, dz=Smm

Reference Value = 57.8 Vim: Power Dhift = 0.068 (B
Peak SAR (extrapolated) = 11.7 Wikg
SAR(L g) =537 mWig: SAR(10 g) = 248 mW'g

Maximum value of SAR (measured) = 6.05 mW/g

dB
0.000

-4.28

-B.56

-12.8

171

-21.4
0 dB = 6.05mWig
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Appendix B - SAR Measurement Data

Test Laboratory, Sporton International Inc. SAR Teitng Lab Date/Tiene. 3242006 5:27:15 FM
Body 802.11b Ché Horvizontal USE Port 20060524
DUT: 650909; Tvpe: Wireless UsB 2.0 Adaprer

Comumumication System: 802110 ; Frequency: 2437 MH2:Duty Cyele: 1:1

Medium: MSL_2450 Medium parameters used: f= 2437 MHz: o = 1.88 mho/m; £ = 51.6; p = 1000 I{g:m-l
Ambient Tempernture * 23.5 €5 Liguid Temperuture & 211 C

DASY S Configuration:

- Probe: ET3DVE - SN1788: ConvE(4.26, 4.26, 4.26); Calibrated: 9/30/2004

- Sensor-Surface: dnum (Mechameal And Optical Surface Detection)

- Electronics; DAE3 Sn577; Calibrated: 11/11/2005

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

- Mensurement SW: DASYS, V.6 Buld 23; Postprocessimg SW: SEMUAD, V1LE Buld 161

Cho/Area Scan (41x81x1): Measurement grid; dx=15mm, dy=15mm
Maximum value of SAR (interpalated) = 0,547 mW/g

Cho/Zoom Scan (5x5x7)/Cube 0; Measurement grid: dx=8mm. dv=8mm. dz=%mm
Reference Value = 18.2 Vim; Power Dnfl = 0,156 dB

Peak SAR (extrapolated) = 144 Wik

SAR(L g) = 0.720 mWig; SAR(10 ) = 0,383 mW/g

Maximum value of SAR (measured) = 0,776 mW/g

dib
0.000

-4.02

.04

-12.1

-16.1

-20.1
0dB = 0.77emW/g
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Test Laboratory, Sporton International Inc. SAR Teitng Lab Date/Taene. 57242006 60830 FM
Body 802.11g Cht Horizental USE Port 20060524
DUT: 650909; Tvpe: Wireless UsB 2.0 Adaprer

Commmunieation System: 802.11g; Frequency: 2437 MHz;Duty Cyele: 1:1

Medium: MSL_2450 Medium parameters used: £= 2437 MHz; o= .88 mho/m; £ = 51.6; p = 1000 I{g:m-l

Ambaent Temperature = 23,5 C; Liguid Temperature + 21,1 1

DASY S Configuration:

= Probe: ET3DVE - SN1788: ConvF(4.26, 4.26, 4.26); Calibrated: 5/30/2004

- Sensar-Surface: 4mm (Mechameal And Optical Surface Detection)

- Electronics; DAE3 Sn577; Calibrated: 11/11/2005

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

= Measurement SW: DASYA, V4.6 Buld 23; Postprocessing SW: SEMOUAD, V1LE Bwld 161

Ché/Area Scan (41x81x1): Measurement grid; dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.954 mW/g

Cho/Zoom Scan (3x3x7)/Cube 0; Measurement grid: dx=Smum. dv=Smm. dz=%mm
Reference Value = 19.5 Vim; Power Dnft = -0.004 48

Penk SAR (extrapolated) = 170 Wik

SAR(1 g) - 0.855 mW/g; SAR(10 ) = 0,448 mW/g

Maximum value of SAR (measured) = 0.912 mWig

dib
0.000

-4.06

B2

-12.2

16.2

-20.3
0dB =091 2mW/e
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Test Laboratory, Sporton International Inc. SAR Testng Lab Date/Tiene. 57242006 6.59:05 FM
Body 802.11g Cht Horizental USBE Port 20060524 Turbo Mode
DUT: 650909; Tvpe: Wireless UsB 2.0 Adaprer

Commmunieation System: 802.11g; Frequency: 2437 MHz;Duty Cyele: 1:1

Medium: MSL_2450 Medium parameters used: £= 2437 MHz; o= .88 mho/m; £ = 51.6; p = 1000 Icg-'m-l

Ambient Temperature ¢ 23.8 C; Liguid Temperature & 21,1 1

DASY S Configuration:

= Probe: ET3DVE - SN1788: ConvF(4.26, 4.26, 4.26); Calibrated: 5/30/2004

- Sensar-Surface: 4mm (Mechameal And Optical Surface Detection)

- Electronics; DAE3 Sn577; Calibrated: 11/11/2005

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

= Measurement SW: DASYA, V4.6 Buld 23; Postprocessing SW: SEMOUAD, V1LE Bwld 161

Ché/Area Scan (41x81x1): Measurement grid; du=15mm, dy=15mm
Maximum value of SAR (interpalated) = 1.07 mW/g

Cho/Zoom Scan (3x3x7)/Cube 0; Measurement grid: dx=Smum. dv=Smm. dz=%mm
Reference Value = 16.4 Vim; Power Dnft = 0.162 dB

Penk SAR (extrapolated) = 210 Wik

SAR(1 g) = 1.06 mW'g: SAR(10 g) = 0.555 mWig

Maximum value of SAR (measured) = 1.15 mW/'g

dib
0.000

4,12

.24

-12.4

16.5

-20.6
0dBE = L15mW/e
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Test Laboratory, Sporton International Inc. SAR Teitng Lab Date/Tiene. 3242006 54814 FM
Body 802.11b Cht Vertical USE Port 20060524
DUT: 650909; Tvpe: Wireless UsB 2.0 Adaprer

Comumumication System: 802110 ; Frequency: 2437 MH2:Duty Cyele: 1:1

Medium: MSL_2450 Medium parameters used: £= 2437 MHz; o= .88 mho/m; £ = 51.6; p = 1000 I{g:m-l

Ambaent Temperature = 23,5 C; Liguid Temperature + 21,1 1

DASY S Configuration:

= Probe: ET3DVE - SN1788: ConvF(4.26, 4.26, 4.26); Calibrated: 5/30/2004

- Sensar-Surface: 4mm (Mechameal And Optical Surface Detection)

- Electronics; DAE3 Sn577; Calibrated: 11/11/2005

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

= Measurement SW: DASYA, V4.6 Buld 23; Postprocessing SW: SEMOUAD, V1LE Bwld 161

Ché/Area Scan (41x81x1): Measurement grid; dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.632 mW/g

Cho/Zoom Scan (3x3x7)/Cube 0; Measurement grid: dx=Smum. dv=Smm. dz=%mm
Reference Value = 7.71 Vim; Power Dnft = 0.085 dB

Penk SAR (extrapolated) = 114 Wiks

SAR(L 2) - 0.544 mW/g; SAR(10 ) = 0,261 mW/g

Maximum value of SAR (measured) = 0.610 mWig

dib
0.000

-4.58

216

-13.7

18.3

-22.9
0 dB = 0.6l 0mWie
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Test Laboratory: Sperton International Inc. SAR Testmg Lab Diate/Time.: /242006 6:59.05 PM
Body 802.11g Ché Horizental USBE Port 20060524 Turbo Mode 2D
DUT: a50809; Type: Wireless USE 2.0 Adapror

Comumuncation System: 802.11gz; Frequency: 2437 MHez:Duty Cyele: 1:1
Mediun: MSL_2450 Medium parameters used: f= 2437 MHz; o = 1.88 mho/m; £ = 51.6; p = 1000 kg'm?
Ambaent Temperature * 23.8 C; Liquid Temperature = 21,1 C

DASY4 Configuration:

= Probe: ET3DVS - SN1785: ConvF(4.26, 4.26, 4.26), Calibrated: 0/30/20:04

= Sensor-Surface: Jmum (Mechmneal And Optical Surface Detection)

= Electronics: DAE3 Sn577; Calibrated: 11/11/2005

= Phantom; SAM-A; Type: QD 00 P40 C; Serial; TP-1303

= Measurement SW: DASYH, V4.6 Buald 23; Postprocessing SW: SEMCAD, VLS Buld 161

Cho/Arven Sean (41x81x1): Measurement grid: dy=15mm. dy=15mmn
Maximum value of SAR (interpolated) = 1.07 mWig

Che/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8num. dz=S5mn
Reference Valug = 16.4 Vim; Power Drift = 0.162 dB

Peak SAR (extrapolated) = 2.10 Wikg

SAR(1 g) = 106 mW/ig: SAR(10 g) = 0,555 mWig

Maximum value of SAR (measured) = 1.1 mWig

1g/10g Averaged SAR

SAR; Zoom Sean Vake Along Z, X#2, ¥=2
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Appendix C — Calibration Data

Calibration Laboratory of
Schmid & Fartner

Engineering AG
Zeughousstrasss 43, B004 Zurich, Bwitzerland

5 Sehwalzerischer Kalibniprdions:
Sarvice suisse d'@talonnage
Earvizio svizzoro di taratura

S gwiss Calibration Service

Acrradiar by the Swies Federal Office of Metralogy and Acsraditaficn Accraditation o SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muktilatera! Agreement for the recognition of calibration certificatns

ciient  Sporton [Audan) Cersficats No: D2450V2-736_Jul05
CALIBRATION CERTIFICATE

Okt D2450V2 - SN: 738

CHIbiE P (s & CAL-05.va
Calibraticn procedura for dipole validation kits

Calbration cale JI.I1]I' 12, 2005

Congton of e calitrated ien. I Tolerance

This calibeation cerificale documments the iraceabilily bo national standars, which raalize the pryscal unis of measurements (51)
The massurements and ihe unceranties with confdencs probabilty sre given on the following pages and am part of the cerificate

Al zalinrations have been contductad in the closed labaratery facility’ amironenent 1emparasne (22 £ 31°C and humidiy < T

Caibradion Equiprnent used {MABTE chitical for calibration)

Brimany Standards ks Cal Date |Caliberates by, Canficate No.j Schedued Calbration

Power mgser EPM E442 GE3AT430TI 12400 [METAS, Mo, 25100212 Q05

Power sansar HP B4R US3T2RETED 12-0ct-04 [METAS, No, 28100412 Oet-05

Ralerence 20 d8 Azenuaior SH: 5085 (20g) 10-8ug-04 (METAS, No 251-00402] Aug-05

Relerence 10 48 Azenuaior SN S04T.2010r) 10-0g-04 IMETAS, o 251-00402) Auge05

Raferenca Proba ERI0VZ 5N 3024 25-0ct-0a [SPEAG, No, EBJ-3025_Dcia) Ot-05

DaEs SN BN 07-Jar-05 (SPEAG, Mo DAES-E01_Jan0E) Jan-D6

Secondary Sandanis cs Chack Osba (in housa] Scheduled Check

Bower ganga’ HP BAE1A MYA1DEZITT 1B-Oct=li2 (SPEAD. in howse checi Oel-03) In hangse chiack Dct-05
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=erovise. FCC SAR Test Report Test Report No  FA650909-1-2-01
Calibration Laboratory of 5  Sehwsizerischer Kalibrierdienat
Schmid & Partner ¢ Dorvioe sulsse déimionnage
Engineering A Servizio svizzero o taratura

S  swiss Calibration Service

Zaughaussirasse 43, BI04 Zurich, Switzerand

Aogrediled by the Swiss Federal Office of Melrclogy and Accrediation Accreditation Mo.; SCS 108
The Swiss Accreditation Service is one of the signalories 1o the EA
MilElsteral Agresmant far this recagnifion of calibration carificales

Glossary:

TSL fissue simulating liquid

ConvF sensitivity In TSL / NORM x.y,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) CEMELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to hurman exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

c) Federal Communications Commission Office of Engineering & Techneology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposurs to Radiafrequency
Elactromagnetic Fialds; Additional Infarmation for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions’,
Supplement C (Edition 01-01) to Bulletin 65

Additienal Decumentation:
d) DASY4 System Handbook

Methods Applied and Inﬁrrpmtaﬁnn of Parameters:
«  Measurement Conditions: Further details are available from the Validation Repornt at the end
of the certificate. All figures staled in the certificate are valid at the fraguency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer ta position its feed
point exactly below the center marking of the flat phantom section, with the arms onented
paraliel to the body axis.

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

# Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

+  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Cerificate Mo: D2450V2-T35_Juds Page 2ol g
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=arone FCC SAR Test Report

Test Report No

FA650909-1-2-01

Measurement Conditions
DASY systemn configuration. as far as nol given on page 1
DASY Version DASY4 V46
Exirapolation Advanced Extrapalation
Fhantom Miodutar Fiat Fhantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy =15 mm
Zoom Sean Resolution g, dy, &2 =5 mm
Frequency 2450 MHzZ £ 1 MHz
Head TSL parameters
The following parameiers and calcuwations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20 3.2 1.80 mha/m
Measured Head TSL parameters (22.0z20.2)"C 3526 % 1.7T3mhaim £6 %
Head TSL temparature during test (22.0£0.2)'C e -
SAR result with Head TSL
SAR sveraged over 1 em® |1 g) of Head TSL condition
SAR measurad 250 mW input power 13 1miWig
SAR rormalized nosmaized o 1W s2amWig

SAR for nominal Head TSL parameters

normaized o 1W

52.8 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition
SAR measurad 250 m\W input powear B13imiWlg
SAR rnormalized normakized o 1W 245miVig

SAR for nominal Head TSL parameters

normalized to 1W

24.7 MW/ g £ 16.5 % (k=3)

! Correction ta nominel TSL parameters according 1o d), chapter *SAR Sensitivities”

Coertficate Mo: D2450V2-TA6_Juldb
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=arone FCC SAR Test Report Test Report No  FA650909-1-2-01

Body TSL parameters
Thie folicwing parameters and calculations were applied,

Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C | 27 1.85 mhaftm
Measured Body TSL parameters 22.2+0.2)°C | 52.5+0% 2.02 mhefm £ 8 %
Body TSL temperature during test (22.2+02°C | e —
SAR result with Body TSL

| SAR averaged over 1om’ (1.g) of Bady TSk canditien
5AR measured 250 mW input power 1.6 mW /g
SAR normalized normalized 1o TW S4.0mWig

| SAR for nominal Body TSL parameters © normaiized 1o 14 S2.8 mW /g £17.0 % (k=2)
SAR averaged over 10 em’ {10 g) of Body TSL condition
SAR measured 250 M Input powar | 626 MW /g

| SAR normalized normaized 1o 1W 250mW /g

! S4R for nominal Body TSL parameters * normadized lo 1W 24.5 mW ! g £ 16.5 % (k=2)

# Cerraction o nominal TSL paramaters according io d), chaptsr "SAR Sensitivitios™

Certficate No: D2450W2-T36_Julld Page 4 of 8
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point BIEN+3AT0
Raxturn Loss -26.0dB

Antenna Parameters with Body TSL

Impedanaa, transformad to feed paint 498 0+ 530
Return Loss -255d8

General Antenna Parameters and Design

| Elestrizal Delay (ane direstion ) 1.157 r=

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measunad.

Thia dipale ls made af standard samirg:d eoaxial eable. The canter conducior of the feeding line is directly connaciad 1o the
gecons arm of the dipele, The antenna | therefore short-circuited for DC-signals.

Mo excesslve force musl be applied to the dipole arms, because they might bend or the soldered connections near tha
feedooint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on August 28, 2003
Cartficate Ne: C2450V2-736_JubDs Page 5of 8
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DASY4 Validation Report for Head TSL

Date/Time: 12.07.2005 12:53:00
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Scrial: D2450V2 - SN736

Communication System: CW-2450; Frequency: 2450 MHz: Duty Cyele: 1:1
Medium: HSL U0 BB :
Medium parameters used: = 2450 MHz; o= 1.73 mho'm; & = 38.3; p = 1000 kg/m’
Phantom section: Flat Scction

Measurement Standard: DASY4 (High Precision Assessment)

DASYS Configuration:

Probe: ES3IDY2 - SN3025; ConvFd.4, 4.4, 4.47; Calibraed: 29.10.2004

Sensor-Burfisce; dmm (Mechanica] Surface Detection)

Electronics: LIA LY Sablil; Uahbraled: 220 SRR

Phwnmtom: Flat Phamom 5.0 (front); Type: QENICOES0AA

Measurement 5W; DASYS, V4.5 Build 30; Pesiprocessing 5W, SEMCAD, VLY Build 149

Pin = 250 mW: d = 10 mm 2/Area Scan (41x61x1):

Measurement grid: d<=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.6 mW/g

Pin =250 mW: d = 10 mm 2/Zoom Scan (Tx7x7)/Cube );
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 91.6 ¥/m; Power Dnft = 0.077 dB

Peak SAR (exrapolaed) = 27.0 Wike

SAR(] 2) =131 mW/e; SARIID g) =613 mWie

Maximum value of SAR (measured) = 150 mW/g

db
0.0mn

-6.00

=12.0

-18.0

240

-30.0

0dB = 13.0mW/g

Cerificabe No: D2450V2-730_Julls Pagafof§
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Impeadance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date Time: 11.07.2005 17:33:33

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SNT36

Communication System: CW-2450; Frequency: 2450 MHz: Duty Cycle: 111
Mediam: MSL 2450

Medium parameters used: £= 2450 MHz; o = 2.02 mho'm; &= 52.5; p = 1000 kg/m’
Phantom section: Flat Section

Mezsurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
o Probe; ESIDVE - SKI025; ConvFid. 13, 4.13, 4.13); Callbrated: 39.10.3004
Sensor-Surface: dmm (Mechanical Surface Detection)
Electromies: DAES S 12 Calibrated: 22.07.2004
Pharcom: Flat Phantom 5.0 { frontk, Type: QDMAPS0AA
Mensurement 5W- DASYL, W4 6 Build 4; Pasipmcstsmg 3W: SEMCAD, VLA Build 14%

Pin=2Z50 mW; d = 10 mm/Area Scan (Bl1x81x1):
Measurement grid: dx=15mm, dv=15mm
Maximum value of SAR (interpolated) = 15.8 mWig

Pin =250 mW; d = 10 mm/Zoom Scan (TxTxT)yCube 0):
Mezsurement grid: dx—5mm, dy=5mm, dz=5mm

Reference YValue = 83.9 Vim, Power Drift = 0,160 dB

Peak SAR (extrapalated) = 27.6 Wika

SAR(] g) = 13.5 mW/g; SAR(10 g)=6.26 mWig

Maximum value of SAR (measured) = 15.5 mWig

di
0.on

-5.00

-16.0

-24.0

-32.0

-40.0

DdB =15 5mWig
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Impedance Measurement Plot for Body TSL
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Callbration Laboratory of Q'FSE g ‘Schweizarinchar Kalbrinrdisnst
Echmid & Partner c Servics aulaes détalonnage
Engineenng AG % @{5 Serulzlo svizzeno di laratura

Teughaussirasse 43, 8004 Zurkch, Switzertand AR § Swiss Calibration Service
Acerecitec by e Saiss Federal Office of Metrsogy Bno Azcradizalion Accradition No: SCS 108

The Swiss Accraditation Sarvice s one of the signatories 1o the LA

Muliliataral Agresmant for the recogniiion of callbratlon ceriificates

chest  Spof r (Auden) cantficate Ne: ET3-1788_Sep04
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

S Sswiss Calibration Service

Oow

Accredited by the Swiss Federal Office of Matrology and Accradination Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag 1t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization o ¢ rotation around probe axis

Polarization & 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 3 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

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

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

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

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx,y,z * ConivF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY 4.3 B17 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

» Spherical isotropy (3D deviation from isofropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

s Sensor Offset: The sensor offset corresponds fc the offsel of virtlual measurement center
from the probe tip (on probe axis). No tolerance required.

Certificate No: ET3-1788_Sep04 Page Zaof 9

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



=aaniss. FCC SAR Test Report Test Report No  FA650909-1-2-01

ET3DV6E SN:1788 Saptamber 30, 2004

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: August 29, 2003
Recalibrated: September 30, 2004

Calibrated for DASY Systems

{Mote: non-compatible withe DASYE system!)
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FA650909-1-2-01

ET3DVE SN:1788 September 30, 2004

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression”
NormX, 1.68 = 0% EMIIm)E DCP X a4 mv/
MormY 1.70 = 9.0% PVI(Vm)* DCP Y 84 mv
NormZ 1.74 2 38% VIV DCP Z 94 my

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 200 MHz Typlcal SAR gradient: § % par mm
Sensor Centar to Phanlom Surface Dislance 3T mm 47 mm
SAR, [%] Without Correction Algodthm f.1 4.4
SAR., [%] With Correction Algarithm a7 0.1
T5L 1810 MHz  Typical SAR gradisnt: 10 % per mm
Sensor Cenler lo Phantom Surfece Distence A7 mm 47 mm
SAR,, %] Without Gorracsion Algosithm 12.0 8.2
B, 1%] ‘With Carmrection Algorithm oo o
Sensor Offset
Probe Tip o Sensar Center 2.7 mm

The reported uncertainty of measurement s stated as the stmdar&ﬁﬁmﬂaln’:y of
maeasurameant multiplied by tha covarags factor k=2, which for a normal distribution
cormesponds o a coverage probability of approximataly 85%.

* T unoariaint e of Mo ¥ 7 do rot affect e Bl uncanainty nside TEL (sas Page 4)
" M urmrical lnmardzatlion perarmubas unoeetoirty ool reguind
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Test Report No FA650909-1-2-01

ET3DVE SN:1788

September 30, 2004

Frequency Response of E-Field

(TEM-Call:HI110 EXX, Wavegulde: R22)
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ET3DVE SN:1788 Septembar 30, 2004

Receiving Pattern (¢), 9 = 0°

{=750 MHz, TEM Hi110EXX f= 1800 MHz, WG R22
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Uncuriainty of Axial lsclropy Assessment: £ 0.5% (k=2)
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FA650909-1-2-01

ET3DVE SN:1788 Saptamber 30, 2004

Dynamic Range f(SAR;,.q)
(Wavaguide RZ2, f = 1800 MHz)
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Uneartainty of Linsarity Assaasment: £ 0,8% (k=2)
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ET3DVE SN:1788

—o—hnalytical  —o— Measurements

Septamber 30, 2004

Conversion Factor Assessment

f = 900 MHz, WGLS R (head)

2[mm]

t=1750 MHz, WGLS R22 (

#6.0

0.0

i
&
(=

SORImW/ern’] i W
=
- |

—o— anghytical

head)

1[MHz] Validigy [MHz]® TSL Permitthvity Conductivity  Alpha  Depth  ComvF Uncertainty

835 = 50/ £ 100 Head 415z5% 0B0t5% 112 142 6.74 +11.0% (k=3)
ann + 50/« 100 Hapd 4A15=5% 007 £5% 1.07 1.44 €53 £ 11.0% (k=2)
1760 +50/+100 Haad 400=5% 140+5% 0EE 2N 537 +£11.0% (k=)
1600 + 501/ +100 Haad 400+ 5% 1.40 + 5% n.55 242 516 £ 11.0% (k=2)
2000  +50/ %100 Head 400=:5%  14026% D54 258 488 +11.0% (k=2)
2450 1507100 Head 392:+5% 1.80 + 5% DLER 202 456 + 11.8% (k=2)
B35 + 50/ 4100 Body 552i:i5% 09715% 1, 1.52 6,53 £ 11.0% (k=2)
B0 5072100 By 560206% 100+0% oEe  1.50 6T £ 711.0% (km2)
1r50  £50/£100 Body 53.3:5% 152+ 5% 0.3 274 4,73 & 11.0% (=2)
1900 +50/+100 Body 533+5% 1.652+5% DEs 282 4.06 + 17.0°0 (k=2)
2000 =+30/x100 Body 533:x5% 152:5% es 288 443 +11.0% (k=2)
2450 +50/+100 Body 52.7+5% 195+5% T2 200 4,268 £ 11.8% (k=2)

 Tha validity of + 106 MHz anly applies for DASY 4.3 B17 and highar (ses Pags ). The uncertainty s the RSS
of the Con¥F uncartainty al calioration fraquency and the uncariainty bor the indicried frequoncy band,
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Deviation from Isotropy in HSL
Error (¢, 4), f =900 MHz

Error (48]
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Uncertainty of Spherical Isotropy Assessmant: + 2.6% (k=2)
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cient ~ Sporton (Auden) Certificate No: DAE3-577_Nov05

CALIBRATION CERTIFICATE

Object DAE3 - SD 000 D03 AA - SN: 577

Calibration procadure(s) QA CAL06.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: November 11, 2005

Condition of (he calibrated item |n Tolerance

This calibration certificate documents the traceabllity to national standargs, which realze the physical units of measuramants (S1).
The measuremeants and the uncerainties with confidence probability are given on the following pages and are part af tha cadificate

All calibrations neve been congucted in the closed lacoratory facility; emvironment temperature (22 + 3)*C and numidity = 70%

Callnration Equipmant used (MATE aritizal for calbeatioa)

b £ A

Issued: Movembar 11, 2005

This calibration certificate shall not be reproduced except in full without written approval of the leboraiony.

Primary Standards | ID# Cal Date {Calibrated by, Certificate No.) Sehaduled Calibration N

Fluke Process Calibrator Type 702 | SN: 6295803 7-0ct-05 (Sintral, No.E-050073) Oct-0&

Secondary Standards 0% Chaeck Date (lﬁ house) ) Scheduled Check

Calibrator Box V1.1 SE UMS 006 AB 1002  28-Jun-05 (SPEAG, in house check) In house check Jun-0B

Name Function Signature .

Calibrated by: Daniel Steinacher Technician . e f
S 2 et

Approved by Fin Bomholt R&D Dirsctor
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Glossary

DAE

data acqguisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters

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

Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

The following parameters contain technical information as a result from the performance
test and require no uncertainty.

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

Common mode sensitivity: Influence of a positive or negative common mode voltage on the
differential measurement.

Channel separation: Influence of a voltage an the neighbor channels not subject o an input
voltage.

AD Converter Values with inputs shorted: Values on the internal AD converier
correspanding to zero input voltage

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

input Offset Current: Typical value for information; Maximum channel input offset current,
not considering the input resistance.

Input resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement.

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

Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resclution nominal

High Rangs:
Low Range:

1LSB =
1LSB =
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

610V,
B1nV,

full ranga =
full range = -1...

=100 . +300 my
e+ 3ImY

Calibration Factors

X

Y

Z

High Ranga

404 445 + 0.1% (k=2)

403,896 + 0.1% (k=2)

404,369 + 0.1% (k=2)

Low Range

3.94241+0.7% (k=2)

3.89919 + 0.7% (k=2)

3.95427 +0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

130941°¢ |
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Appendix
1. DC Voltage Linearity
High Range Input (pV) Reading (uV) Error (%)
Channel X + Input 200000 199999.3 .00
Channel X + Input 20000 20006.75 0.03
Channel X = Input 20000 -19997.90 -0.01
Channel Y +Input 200000 200000.3 0.00
Channel Y +Input 20000 20004.58 0.02
Channel Y = Input 20000 =20000.75 0.00
Channel Z +Input 200000 199999.6 0.00
Channel Z + Input 20000 20001.43 0.01
Channel Z - Input 20000 -20003.23 0.02
Low Range Input (uV) Reading (uV) Errar (%)
Channel X +Input 2000 2000.1 0.00
Channel X  +input 200 200.42 0.21 |
Channel X - Input 200 -200.30 D156
Channel Y + Input 2000 2000.1 Q.DD
Channel Y + Input 200 199.35 -0.32
Channel ¥ - Input 200 -200.96 048
Channel Z + Input 2000 1988.9 0.00
Channel Z + Input 200 18937 -0.31
Channel Z = Input | 200 =200.82 0.3
2. Common mode sensitivity
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring lime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading [pV) Average Reading (uV)
Channel X 200 13.40 12.55
- 200 -12.29 -13.06
Channal ¥ 200 -6.83 -7.43
- 200 6.72 6,47
Channel Z 200 0.71 0.36
- 200 -1.67 -1.93

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (V) | Channel Y (pV) Channel Z (uV)
Channel X 200 - 1.58 .08
Channel Y 200 1.68 - .62
Channel Z 200 -0.73 -1.449 -
Certificate No: DAE3-577 MNovD5 Pege 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measurament paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB)

Low Range (LSB)

Channel X 15946 15679

Channel Y 15960 16151

Channel Z 16233 15068 ]

5. Input Offset Measurement
DASY measurament paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10Mz2
Average (iLV) min, Offset (uV) | max. Offset (uV) . I?:Vv:atiun

Channel X 0.08 -1.13 2.3 0.51
Channel Y -0.35 -2.00 0.81 043
Channel Z -0.38 -2.76 1.68 040

6. Input Offset Current
MNominzl Input circuitry offset current on all channels: <25fA

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 200.8
Channel Y 0.2000 201.4
Channel Z 0.2001 200.3

8. Low Battery Alarm Voltage (verified during pra test)

Typical values Alarm Level (VDG)

Supply (+ Vcc) +7.8

Supply (- Vec) -7.6

9. Power Consumption {verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) =0.0 +6 +14
Supply (- Vec) —0.01 -8 -9
Cerificate No: DAE3-577_Nov05 Page 5of 5
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