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Test Report No

1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum result found during testing for the Dialogue Technology
Corp. FLYBOOK V5W1BBHA on the 2.4GHz band and 5GHz band body SAR are as follows (with

expanded uncertainty 20.6% for 2.4GHz band and 25.9% for 5GHz band):

The co-location of WLAN and Bluetooth were also checked. 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

2400 ~ 2483.5 MHz

5150 ~ 5250 MHz

5725 ~ 5825 MHz

<Band I> <Band 11>
Body SAR(WIKG) | gogy SAR (Wikg) | Body SAR (Wikg)
0.01 0.109 0.143

procedures specified in OET Bulletin 65 Supplement C (Edition 01-01).

Approved by

}

-'.: o~ \_n-"Cf \

_ _" _{__'._-_'_;' e

Dr.'DanieI Leé

EMC/SAR Director

©2007 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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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 : Dialogue Technology Corp.
Address : 10F, No. 196, Sec. 2, Jungshing Rd., Shindian City, Taipei 231, Taiwan, R.O.C.

2.3 Detail of Manufacturer

Company Name : Dialogue Technology Corp.
Address : 10F, No. 196, Sec. 2, Jungshing Rd., Shindian City, Taipei 231, Taiwan, R.O.C.

2.4 Application Detail

Date of reception of application: Oct. 25, 2006

Start of test : Feb. 14, 2007
End of test : Mar. 17, 2007
©2007 SPORTON International Inc. SAR Testing Lab Page 2 of 31
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3. Scope

3.1 Description of Device Under Test (DUT)

DUT Type : FLYBOOK
Model Name : V5W1BBHA
FCCID: JYV-V5W1BBHA

Type of Modulation :

802.11a: OFDM
802.11b : DSSS
802.11g : OFDM

Frequency Range :

802.11a : 5150 ~ 5250 MHz <Band I>/ 5725 ~ 5825 MHz <Band II>
802.11b/g : 2400 ~ 2483.5 MHz

Maximum Output Power to Antenna :

802.11a : 16.93 dBm <Band 1>/ 18.09 dBm <Band 111>
802.11b : 18.12 dBm
802.11g : 19.55 dBm

Antenna Type :

PIFA Antenna

Antenna Connector :

I-PEX

DUT Stage :

Production Unit

Application Type :

Certificate

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

Aux. Antenna

©2007 SPORTON International Inc. SAR Testing Lab Page 4 of 31
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3.3 Applied Standards:

The Specific Absorption Rate (SAR) testing specification, method and procedure for this FLYBOOK is in
accordance with the following standards:

47 CFR Part 2 (2.1093),

IEEE C95.1-1999,

IEEE C95.3-2002,

IEEE P1528 -2003, and

OET Bulletin 65 Supplement C (Edition 01-01)

©2007 SPORTON International Inc. SAR Testing Lab Page 5 of 31
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3.4 Device Category and SAR Limits

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

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

3.5 Test Conditions

3.5.1 Ambient Condition:

ltem 802.11b/g | 802.11a<Band > | 802.11a <Band IlI>
Ambient Temperature (°C) 20~ 24

Tissue simulating liquid temperature (°C) 21.3 | 21.4 | 21.4
Humidity (%) <60

3.5.2 Test Configuration:

The data rates for SAR testing are 11Mbps for 802.11b, 6Mbps for 802.11g and 6 Mbps for 802.11a.
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.

©2007 SPORTON International Inc. SAR Testing Lab Page 6 of 31
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4. Specific Absorption Rate (SAR)
4.1 Introduction

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

4.2 SAR Definition

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

SAR = i[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

oT

SAR = CE

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

or related to the electrical field in the tissue by

SAR = ﬂ

0

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

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

©2007 SPORTON International Inc. SAR Testing Lab Page 7 of 31
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5. SAR Measurement Setup

Rernote Control Box PC
S =
O
C—ar—— 1
O I:II:H:I\
—e———
Signal Lamps
U
Weasurement Server
DASY4
Light Beam
et 2x Serial +
Digital /O

Teach Pendant

Robot Caontroller
{CSTMB-type)

(Opt. Link)

Electro-Optical Conwerter (EQC)Y

DAE
(Opt. Link)

E-field Probe
{touch serface detect)

 —1 Phantom

| [ Tissue Simulating
Liguid

[ Device Under Test

Device Holder

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

YVVVYVY 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 and 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.

©2007 SPORTON International Inc. SAR Testing Lab Page 9 of 31
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5.1.1 ET3DV6 E-Field Probe Specification

<ET3DV6 Probe>

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 51Wi/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

©2007 SPORTON International Inc. SAR Testing Lab
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<EX3DV3 Probe>
Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

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

PEEK enclosure material (resistant to
organic solvents)

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

+ 0.3 dB in HSL (rotation around probe
axis)

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

10 uW/g to > 100 mW/g; Linearity: £ 0.2
dB (noise: typically < 1 pwi/qg)

Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole
centers: 1 mm

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

5.1.2 ET3DV6 & EX3DV3 E-Field Probe Calibration

Fig. 5.2 EX3DV3 E-field Probe

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

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01
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<EX3DV3 Probe>

Sensitivity X axis : 0.655 pVv Y axis : 0.675 pV Z axis : 0.598 uv
Diode compression point Xaxis : 97 mV Y axis : 97 mV Z axis : 97 mV
Frequency . . .
(MH2) X axis Y axis Z axis
5100~5300 4.35 4.35 4.35
Conversion factor
(Body)
5400~5600 4.02 4.02 4.02
5700~5900 4.09 4.09 4.09
Frequency
(MH2) Alpha Depth
5100~5300 0.47 1.25
Boundary effect
(Body)
5400~5600 0.46 1.14
5700~5900 0.52 0.92
<ET3DV6 Probe>
Sensitivity Xaxis: 1.73 pv Y axis : 1.67 pv Zaxis: 1.70 pv
Diode compression point X axis : 95 mV Y axis : 101 mV Z axis: 93 mV
Fr?\c;ll;;ancy X axis Y axis Z axis
Conversion factor (MH2)
Bod
(Bocly) 2350~2550 411 4.11 411
Frequency
Alpha Depth
Boundary effect (MHz) P P
(Body)
2350~2550 0.60 1.70

NOTE: The probe parameters have been calibrated by the SPEAG.

©2007 SPORTON International Inc. SAR Testing Lab Page 12 of 31
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5.2 DATA Acquisition Electronics (DAE)

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

The mechanical probe mounting device includes two different sensor systems for frontal and sideways probe
contacts. They are used for mechanical surface detection and probe collision detection.

The input impedance of the DAE4 is 200M Ohm; the inputs are symmetrical and floating. Common mode
rejection is above 80dB.

©2007 SPORTON International Inc. SAR Testing Lab Page 13 of 31
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5.3 Robot

The DASY4 system uses the high precision robots RX90BL type out of the newer series from Staubli SA
(France). For the 6-axis controller DASYS system, the CS7MB robot controller version from Stdubli is used.
The RX robot series have many features that are important for our application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic construction shields against motor control fields)
6-axis controller

YVVYY

5.4 Measurement Server

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

32 MB chipset and

64 MB RAM.

Communication with

the DAE4 electronic box

the 16-bit AD-converter system for optical detection and digital 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.

©2007 SPORTON International Inc. SAR Testing Lab Page 14 of 31
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A white cover is provided to tap the phantom during off-periods to prevent water evaporation and changes in
the liquid parameters.

On the phantom top, three reference markers are provided to identify the phantom position with respect to
the robot.

The phantom can be used with the following tissue simulating liquids:
*Water-sugar based liquid
*Glycol based liquids

Fig. 5.4 Bottom view of twin phantom

©2007 SPORTON International Inc. SAR Testing Lab Page 15 of 31
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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, a;1, a;2
- Conversion factor ConvF;j
- Diode compression point depi
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

©2007 SPORTON International Inc. SAR Testing Lab Page 16 of 31
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can be given as

Vi = u+ uz St
1 1 deI

with V; = compensated signal of channel i (i = x, y, )
U; = input signal of channel i (i = x, y, 2)

cf = crest factor of exciting field (DASY parameter)
dcp; = diode compression point (DASY parameter)

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

E-field probes  E; = | Y
Norm;ConvF
2
H-field probes H, — \/\Zaimailff"—aizf
with Vi = compensated signal of channel i (i = x, y, z)

Norm; = sensor sensitivity of channel i (i = x, y, z)
1 V/(VIm)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>2<+EYZ+E§

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

SAR = E’ o

tot *

£-1000

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

©2007 SPORTON International Inc. SAR Testing Lab Page 17 of 31
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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— Et t j— 2
Ppwe - —37;0 or PpWe — H, 377
with Ppwe = equivalent power density of a plane wave in mW/cm?

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

©2007 SPORTON International Inc. SAR Testing Lab Page 18 of 31
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5.7 Test Equipment List

. . Calibration
Manufacture Name of Equipment Type/Model Serial Number
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ET3DV6 1788 Sep 19, 2006 Sep. 19, 2007
SPEAG Dosimetric E-Filed Probe EX3DV3 3514 Feb. 17, 2006 Feb. 17, 2008
SPEAG 2450MHz System D2450V2 736 Jul. 12, 2005 Jul. 12, 2007
Validation Kit
SPEAG SGHz System D5GHzV2 1006 Feb. 10, 2006 Feb. 10, 2008
Validation Kit
SPEAG Data Acquisition DAE3 577 Nov. 21, 2006 Nov. 21, 2007
Electronics
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom QD 000 P40 C TP-1150 NCR NCR
SPEAG Robot Staubli RX90BL | FO3/5W15A1/A/01 NCR NCR
DASY4
SPEAG Software V4.7 Build 53 N/A NCR NCR
SEMCAD
SPEAG Software V1.8 Build 172 N/A NCR NCR
SPEAG Measurement Server SE UMS 001 BA 1021 NCR NCR
Agilent ENA Series Network E5071B MY42403579 Mar. 16, 2006 Mar. 16, 2007
Analyzer

Agilent ENA S:;;j; Z':ftwork E5071C MY46100746 Feb. 21, 2007 Feb. 21, 2008
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
Agilent Power Amplifier 8449B 3008A01917 NCR NCR
Agilent Power Meter E4416A GB41292344 Feb. 08, 2007 Feb. 08, 2008
Agilent Power Sensor E9327A US40441548 Feb. 08, 2007 Feb. 08, 2008
Agilent Signal Generator E8247C MY 43320596 Mar. 01, 2006 Mar. 01, 2008

R&S Radio C$g‘srt2‘;”'ca“°” CMU200 105513 Jul. 25, 2006 Jul. 25, 2007

Table 5.1 Test Equipment List

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

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

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

Table 6.1 shows the measuring results for muscle simulating liquid.

Bands Frequency(MHz)| Permittivity (&) |Conductivity (O) Measduarte;ment
2412 52.5 1.90

2400 ~ 2483.5 MHz 2437 52.4 1.94 Feb. 14, 2007
2462 52.4 1.96
5180 48.5 5.19

5150 ~ 5250 MHz E560 485 519 Mar. 17, 2007

<Band I>
5300 48.5 5.19
5745 47.8 5.76
5825 41.7 5.88
Table 6.2

The measuring data are consistent with £,=52.7 + 5% and o= 1.95 + 5% for 2400~2483.5, £,=49.0 £
5% and o= 5.30 + 5% for 5150~5250 and&; = 48.2 + 5% and o= 6.00 = 5% for 5725~5825.
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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
Multiplying factor® 1/k (0) 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

Normal Rectangular Triangular U-shape

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
and Table 7.3.
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Standard Vi
i Uncertainty Probability . Ci unc.
Error Description Value + % Distribution Divisor g (1-g) or
Vetf
Measurement System
Probe Calibration +4.8 Normal 1 1 +4.8 co
Axial Isotropy +4.7 Rectangular V3 0.7 +1.9 o
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 \3 1 +0.6 oo
Readout Electronics +1.0 Normal 1 1 +1.0 o
Response Time +0.8 Rectangular \3 1 +0.5 oo
Integration time +2.6 Rectangular \3 1 +15 oo
RF Ambient Conditions +3.0 Rectangular \3 1 +1.7 oo
Probe Positioner Mech. Tolerance +04 Rectangular V3 1 +0.2 0o
Probe Positioning with respect to
Phantom Shell +29 Rectangular V3 1 +1.7 o
Extrapolation and Interpolation
Algorithms for Max. SAR +1.0 Rectangular V3 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 \3 1 2.9 oo
Phantom and Setup
Phantom uncertainty(Including sha
and thickness tolerances) 4.0 Rectangular V3 . +2.3 °°
Liquid Conductivity Target
tolerance 5.0 Rectangular V3 0.64 +1.8 oo
Liquid Conductivity measurement
uncertainty 2.5 Normal 1 0.64 +1.6 oo
Liquid Permittivity Target
tolerance 5.0 Rectangular \3 0.6 +1.7 oo
Liquid Permittivity measurement
uncertainty *2.5 Normal 1 0.6 +1.5 o
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 for 2.4GHz Band
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Error Description Uncertainty P_rob_ability Divisor Ci StaLlJnr?grd (\)lll'
P Value Distribution (19) (19) Veft
Measurement System
Probe Calibration +6.8 % Normal 1 1 +6.8 % o
Axial Isotropy +4.7 % Rectangular V3 0.7 +1.9 % oo
Hemispherical Isotropy 9.6 % Rectangular V3 0.7 +3.9% oo
Boundary Effect +2.0 % Rectangular V3 1 +1.2 % oo
Linearity +4.7 % Rectangular V3 1 +2.7 % oo
System Detection Limit +1.0 % Rectangular \3 1 +0.6 % 0o
Readout Electronics 0.3 % Normal 1 1 0.3 % 0o
Response Time +0.8 % Rectangular V3 1 +0.5% oo
Integration Time +2.6 % Rectangular V3 1 +15% ©o
RF Ambient Noise +3.0 % Rectangular V3 1 +1.7 % oo
RF Ambient Reflections +3.0 % Rectangular \3 1 +1.7 % o
Probe Positioner +0.8 % Rectangular V3 1 +0.5 % ©o
Probe Positioning +9.9 % Rectangular V3 1 +5.7 % oo
Max. SAR Eval. +4.0 % Rectangular V3 1 +2.3% oo
Test Sample Related
Device Positioning +2.9 % Normal 1 1 2.9 % 145
Device Holder +3.6 % Normal 1 1 +3.6 % 5
Power Drift +5.0 % Rectangular V3 1 +2.9 % oo
Phantom and Setup
Phantom Uncertainty +4.0 % Rectangular V3 1 2.3 % 0o
Liquid Conductivity (target) 5.0 % Rectangular V3 0.64 +1.8 % o
Liquid Conductivity (meas.) +2.5% Normal 1 0.64 +1.6 % 0o
Liquid Permittivity (target) +5.0 % Rectangular \3 0.6 +1.7 % 0o
Liquid Permittivity (meas.) +2.5% Normal 1 0.6 +1.5% 0o
Combined Std. Uncertainty +12.9 % 330
Expanded STD Uncertainty +25.9 %

Table 7.3 Uncertainty Budget of DASY4 for 5GHz Band
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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, 5200
MHz and 5800 Mhz. The calibrated dipole must be placed beneath the flat phantom section of the SAM twin
phantom with the correct distance holder. The distance holder should touch the phantom surface with a light
pressure at the reference marking and be oriented parallel to the long side of the phantom. The equipment
setup is shown below:

5
Cable > 2m
1 /\/\/\ 3 : |
Attn. 3db
()
4
Fig. 8.1
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Signal Generator

Amplifier

Directional Coupler

Power Meter

2450 MHz and 5200 MHz and 5800 MHz Dipole

akrwdE

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

1 AN

Fig 8.2 Dipole Setup
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8.3 Validation Results

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

Measurement data .. Measurement
Target (W/kg) (W/kg) Variation date
0,

802.11b/g SAR (19) 52.8 53.2 0.8% e 14 2007
(2450 MHz) SAR (109) 24.5 24.6 0.4 %
802.11a SAR (19) 73.7 71 -3.7%

Band | Mar. 17, 2007
(5200 MHz)| SAR (10g) 20.6 19.9 -3.4%
802.11a SAR (19) 69.8 69 -1.1%

Band Il Mar. 17, 2007
(5800 MHz)| SAR (10g) 19.7 18.9 -4.1 %

Table 8.1

The table above indicates the system performance check can meet the variation criterion.
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9. Description for DUT Testing Position
This DUT was tested in the position “Notebook Bottom Touch” shown in Fig. 9.1. The DUT faces to the
phantom with 0 mm separation distance.

- - o -

Fig. 9.1 Notebook Bottom Touch
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10.Measurement Procedures

The measurement procedures are as follows:

Using engineering software to transmit RF power continuously (continuous Tx) in the low channel
Placing the DUT in the positions described in the last section

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

Taking data for the low channel

Repeat the previous steps for the middle and high channels.

YVVVYY

According to the IEEE P1528 draft standard, the recommended procedure for assessing the peak
spatial-average SAR value consists of the following steps:

Power reference measurement

Area scan

Zoom scan

Power reference measurement

YVVY

10.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1528-2003
standard. It can be conducted for 1g and 10g, as well as for user-specific masses. The DASY4 software
includes all numerical procedures necessary to evaluate the spatial peak SAR value.

Base on the Draft: SCC-34, SC-2, WG-2-Computational Dosimetry, P1528/D1.2 (Recommended Practice
for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Head from
Wireless Communications Devices: Measurement Techniques), a new algorithm has been implemented. The
spatial-peak SAR can be computed over any required mass.

The base for the evaluation is a "cube™ measurement. The measured volume must include the 1g and 10g
cubes with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned
to the interpolated peak SAR value of a previously performed area scan.
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The entire evaluation of the spatial peak values is performed within the postprocessing engine (SEMCAD).
The system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with
highest averaged SAR is divided into the following stages:

® 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 Main Antenna

Modulation Conducted | Power Drift | Measured 1 Limits
Mode Chan. | Freq (MHz) type Power (dBm) (dB) SAR (W/kg? (W/Kg) Results
1 2412(Low) CCK 18.02 0.159 0.00719 1.6 Pass
802.11b 6 2437(Mid) CCK 17.96 -0.149 0.01 1.6 Pass
11 2462(High) CCK 18.12 -0.159 0.00763 1.6 Pass
w?tgzélTlt())n 6 2437(Mid) CCK 17.96 0.067 0.00716 1.6 Pass
1 2412(Low) OFDM 16.75 - - - -
802.11g 6 2437(Mid) OFDM 19.55 -0.054 0.00834 1.6 Pass
11 2462(High) OFDM 18.28 - - - -
802.11a 36 5180(Lo_w) OFDM 16.41 0.161 0.105 1.6 Pass
<Band I> 40 5200(M|d) OFDM 16.90 -0.123 0.109 1.6 Pass
48 5240(High) OFDM 16.93 -0.167 0.103 1.6 Pass
802.11a
<Band I> 40 5200(Mid) OFDM 16.90 0.173 0.097 1.6 Pass
with BT On
802.11a 149 5745(Lo_w) OFDM 18.03 - - - -
<Band 111> 157 5785(M|d) OFDM 18.09 0.183 0.112 1.6 Pass
165 5825(High) OFDM 17.95 - - - -
11.2 Notebook Bottom Touch with Aux. Antenna
Modulation Conducted | Power Drift| Measured 1 Limits
Mode | Chan. | Freq (MHz) type Power (dBm) (dB) SAR (W/kg? (W/Kg) Results
1 2412(Low) CCK 18.02 - - - -
802.11b 6 2437(Mid) CCK 17.96 -0.105 0.00926 1.6 Pass
11 2462(High) CCK 18.12 - - - -
1 2412(Low) OFDM 16.75 - - - -
802.11g 6 2437(Mid) OFDM 19.55 - - - -
11 2462(High) OFDM 18.28 - - - -
802.11a 36 5180(qu) OFDM 16.41 - - - -
<Band I> 40 5200(M|d) OFDM 16.90 0.173 0.097 1.6 Pass
48 5240(High) OFDM 16.93 - - - -
802.11a 149 5745(Lo_vv) OFDM 18.03 0.146 0.1 1.6 Pass
<Band IlI> 157 5785(M|d) OFDM 18.09 0.092 0.143 1.6 Pass
165 5825(High) OFDM 17.95 0.172 0.124 1.6 Pass
802.11a
<Band IlI>| 157 5785(Mid) OFDM 18.09 0.122 0.128 1.6 Pass
with BT On
Remark: The largest summation of GPRS/EDGE and WLAN SAR value is 0.199 W/Kg.
Test Engineer John Tsai and Neil Chen
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Appendix A - System Performance Check Data
Test Laboratory: Sporton International Inc. SAR. Testing Lab Date/Time: 2/14/2007 7:51:26 AM
System Check_Body_2450MHz_20070214
DUT: Dipole 2450 MHz

Communication System: CW: Frequency: 2450 MHz:Duty Cycle: 1:1
Medivm: MSL_2450 Medium parameters used: £= 2450 MHz: 6 = 1.95 mho/m: ¢ = 52.4; p = 1000 kg.-"m:‘
Ambient Temperature : 22.9 'C; Liguid Temperature : 21.3°C

DASY4 Configuration:
- Probe: ET3DV6 - SN1788: ConvF(4.11. 411, 4.11): Calibrated: 9/19/2006

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

Detection)

- Electronics: DAE3 Sn577; Calibrated: 11/21/2006

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

- Measurement SW: DASY4. V4.7 Build 44; Postprocessing SW: SEMCAD. V1.8 Buld 171

Pin=100mW/Area Scan (91x91x1): Measurement gnid: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = 6.15 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Feference Value = 36.5 Vim: Power Dnft = -0.013 dB

Peak SAR (extrapolated) = 12.3 Wikg

SAR(1 g) =532 mW/g: SAR(10 g} =2.46 mW/g

Maximum value of SAR (measured) = 3.89 mW/g

dB
0.000

-4.08

-8.16

-12.2

-16.3

-20.4

0dB=589mW/g
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 3/17/2007 10:46:15 FM
System Check_Body_5200MHz_20070317
DUT: Dipole SGHz

Communication System: CW: Frequency: 5200 MHz:Duty Cycle: 1:1
Medium: MSL_35G Medum parameters used: £= 5200 MHz: 6 = 5.19 mho/m: e =48.5; p = 1000 Ikg-"m3
Ambient Temperature * 23.1 'C; Liguid Temperature : 21.4 °C

DASY4 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(4.31, 4.31, 4.31); Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electromics: DAE3 Sn577; Calibrated: 11/21/2006

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

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

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 143 mW/g

Pin=100mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4 3mm, dy=43mm. dz=3mm
Reference Value = 382 Vim: Power Dnft =-0.019 dB

Peak SAR (extrapolated) =275 Wikg

SAR(1 g)=7.1 mW/g: SAR(10 g) = 1.99 mW/g

Maximum value of SAR (measured) = 13.6 mW/g

dB
0.000

-6.58

-13.2

-19.7

-26.3

-32.9

0dB=13.6mW/g
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 3/17/2007 10:13:12 PM
System Check_Body_S800MHz_20070317
DUT: Dipole SGHz

Communication System: 802_11a; Frequency: 53800 MHz:Duty Cycle: 1:1
Medium: MSL_5G Medium parameters used: f= 5800 MHz; ¢ = 5.88 mho/m: ¢ =47.7; p = 1000 kg-"m3

Ambient Temperature © 23.1 'C; Liquid Temperature : 214 °C

DASY4 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(4.16, 4.16, 4.16): Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 11/21/2006

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

- Measurement SW: DASY4, V4.7 Build 53; Postprocessmg SW: SEMCAD, V1.8 Build 172

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = 14.7 mW/g

Pin=100mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4 3mm, dv=4 3mm. dz=3mm
Reference Value = 50.6 V/m: Power Drift =-0.019 dB

Peak SAR (extrapolated) = 33.9 Wikg

SARYT g) = 6.9 mWig: SAR(10 g) = 1.89 mW/g

Maximum value of SAR (measured) = 14.0 mWig

dB
0.000

-6.28

-12.6

-18.8

-2b.1

-31.4

0dB=14.0mW/g
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Appendix B - SAR Measurement Data

Test Laboratory: Sporton International Inc. SAR. Testing Lab Date/Time: 2/14/2007 9:04:51 AM
Body_802.11b Ch6_NB Bottom Touch_20070214_Main Ant
DUT: 602516

Communication System: 802.11b : Frequency: 2437 MHz;Duty Cycle: 1:1
Medivm: MSL_2450 Medium parameters used: £= 2437 MHz: 6= 1.94 mho/m: g = 52.4; p = 1000 kg/m”
Ambient Temperature * 22.7 'C; Liquid Temperature * 21.3 C

DASY4 Configuration:

- Probe: ET3DVG - SN1788; ConvF(4.11, 4.11, 4.11): Calibrated: 9/19/2006

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

- Electromics: DAE3 Sn577; Calibrated: 11/21/2006

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

- Measurement SW: DASY4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Ch6/Area Scan (61x181x1): Measurement grid: dx=15mm, dv=13mm
Maximum value of SAR (imnterpolated) = 0.014 mW/g

Cho/Foom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.09 Vim: Power Dnft =-0.149 dB

Peak SAR (extrapolated) = 0.029 Wikg

SAR(1 ) = 0.010 mW/g; SAR(10 g) = 0.00943 mWi/g

Maximum value of SAR (measured) =0.014 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Beference Value = 2.09 Vim: Power Dnft =-0.149 dB

Peak SAR (extrapolated) = 0.013 Wikg

SAR(1 g) = 0.00978 mW/g: SAR(10 g) = 0.00852 mW/g

Maximum value of SAR (measured) =0.012 mW/g

dB
0.000

-1.31
-2.62
-3.94

mad
5.25 _Ell

-6.56

0dB=0.012mW/g
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 2/14/2007 10:18:43 AM
Body_802.11b Ch6_NB Bottom Touch_20070214_Aux Ant
DUT: 602516

Communication System: 802.11b ; Frequency: 2437 MHz Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: f= 2437 MHz: 6 = 1.94 mho/m; ¢, = 52.4: p= 1000 kg.-"m3
Ambient Temperature : 22.4 'C; Liguid Temperature : 21.3 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788: ConvF(4.11, 4 11, 4 11): Calibrated: 9/19/2006

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

- Electronics: DAE3 Sn577: Calibrated: 11/21/2006

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

- Measurement SW: DASY4 V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Ch6/Area Scan (61x181x1): Measurement grid: dx=15mm, dy=13mm
Maximum value of SAR (interpolated) = 0.010 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm_ dy=8mm._ dz=3mm
Reference Value = 1.95 Vim: Power Drift =-0.105 dB

Peak SAR (extrapolated) = 0.011 Wikg

SAR( g) = 0.00926 mW/g: SAR(10 g} = 0.00813 mW/e

Maximum value of SAR (measured) = 0.011 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dv=8mm. dz=5mm
Reference Value = 1.95 Vim; Power Dnaft = -0.105 dB

Peak SAR (extrapolated) = 0.010 Wkg

SAR(1 g) = .00855 mW/g: SAR(10 g) = (.00782 mW/g

Maximum value of SAR (measured) = 0.010 mW/g

dB
0.000

-0.662

-1.32

- i lieg™

-3.31

0dB=0.010mW/g

©2007 SPORTON International Inc. SAR Testing Lab
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waronine. FCC SAR Test Report Test Report No  FA602516-4-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 2/14/2007 10:51:15 AM
Body_802.11g Ch6_NB Bottom Touch_20070214_Main Ant
DUT: 602516

Communication System: 802 11g; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: = 2437 MHz: 6 = 1.94 mho/m: g =52.4: p = 1000 kg/m®
Ambient Temperature * 22.3 'C; Liguid Temperature * 21.3°C

DASYY4 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(4.11, 4 11, 4 11); Calibrated: 9/19/2006

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

- Electronics: DAES Sn377: Calibrated: 11/21/2006

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

- Measurement SW: DASY4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cho/Area Scan (61x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.009 mW/g

Cho/Zoom Scan (5x5x7)/Cube : Measurement gnid: dx=8mm. dv=8mm. dz=5mm
Reference Value = 1.75 V/m; Power Dnft =-0.054 dB

Peak SAR (extrapolated) = 0.010 Wikg

SAR(T g) = 0.00834 mW/g: SAR(10 g) = 0.00744 mWig

Maximum value of SAR (measured) = 0.010 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm_ dy=8mm_ dz=3mm
Beference Value = 1.75 Vim: Power Dnft =-0.054 dB

Peak SAR (extrapolated) = 0.010 Wikg

SAR(1 g) = 0.00751 mW/g:; SAR(10 g) = 0.0065 mW/g

dB
0.000

-0.796

-1.59

[
= | e

-3.98

0dB=0.010mWi/g

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



=oon e FCC SAR Test Report Test Report No  FA602516-4-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 2/14/2007 12:20:55 PM
Body_802.11b Ch6_NB Bottom Touch_20070214_Main Ant_Bluetooth On
DUT: 602516

Communication System: 802.11b ; Frequency: 2437 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: = 2437 MHz: 6 =194 mho/m: e = 52.4; p = 1000 kg/ms
Ambient Temperature * 22.2 'C; Liquid Temperature @ 21.3 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(4.11, 4.11, 4.11); Calibrated: 9/19/2006

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

- Electromics: DAE3 Sn577; Calibrated: 11/21/2006

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

- Measurement SW: DASY4. V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Ch6/Area Scan (61x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.008 mW/z

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm. dz=3mm
Reference Value = 1.57 Vim: Power Dnft = 0.067 dB

Peak SAR (extrapolated) = 0.009 Wikg

SAR(1 g) = 0.00716 mW/g: SAR(10 g) = 0.00623 mW/g

Maximum value of SAR (measured) = 0.009 mW/g

dB
0.000

-0.980

-1.96

-2.94

-3.92

-4.90

0 dB = 0.009mW/g

©2007 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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waronine. FCC SAR Test Report Test Report No  FA602516-4-2-01

Test Laboratory: Sperton International Inc. SAR Testing Lab Date/Time: 3/17/2007 11:18:41 PM
Body_802.11a Ch40_NB Bottom Touch_20070317_Main Ant
DUT: 602516

Communication System: 802.11a; Frequency: 5200 MHz;Duty Cycle: 1:1
Medivm: MSL_5G Medium parameters used: £= 5200 MHz: 6 = 5.19 mho/m: & =48.5: p = 1000 kg-"m3
Ambient Temperature : 23.5 C; Liguid Temperature : 21.4 C

DASY4 Configuration:

- Probe: EX3DV3 - SN3514: ConvF(4.31, 4 31, 4 31); Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electromics: DAE3 Sn577; Calibrated: 11/21/2006

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

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

Ch40/Area Scan (201x301x1): Measurement grid: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = 0.121 mW/g

Ch40/Zoom Scan (8x8x8)/Cube (: Measurement grid: dx=4 3mm, dy=4 3mm, dz=3mm
Reference Value = 6.03 Vim: Power Dnft =-0.123 dB

Peak SAR (extrapolated) = 0.121 Wikg

SAR(1 g) = 0.109 mW/g; SAR(10 g) = 0.103 mWig

Maximum value of SAR (measured) =0.121 mW/g

Ch40/Zoom Scan (Bx8x8)/Cube 1: Measurement grid: dx=4 3mm, dy=4 3mm, dz=3mm
Reference Value = 6.03 V/m; Power Dnft =-0.123 dB

Peak SAR (extrapolated) =0.119 Wikg

SAR(I g) = 0.102 mWig: SAR(10 g) = 0.095 mWig

Maximum value of SAR (measured) =0.119 mW/g

dB
0.000

-0.622

-1.24

-1.87 |

-2.49

-3.11

0dB=0.119mW/g

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



=oon e FCC SAR Test Report Test Report No  FA602516-4-2-01

Test Laboratery: Sporton International Inc. SAR Testing Lab Date/Time: 3/18/2007 12:41:17 AM
Body_802.11a Ch40_NB Bottom Touch_20070317_Aux Ant
DUT: 602516

Communication System: 802.11a; Frequency: 5200 MHz;Duty Cycle: 1:1
Medium: MSL_5G Medium parameters used: f= 5200 MHz; ¢ = 5.19 mho/m: e = 48.5; p = 1000 kg;’m3
Ambient Temperature * 23.2 C; Liguid Temperature - 21.4 C

DASY4 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(4.31, 431, 4 31); Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

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

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

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

Ch40/Area Scan (201x301x1): Measurement grid: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = 0.097 mW/g

Ch40/Zoom Scan (8x8x8)/Cube 1: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value =3 .97 Vim: Power Drift =0.173 dB

Peak SAR (extrapolated) = 0.121 W/kg

SAR(1 g) = 0.097 mW/g; SAR(10 g) = 0.091 mW/g

Maximum value of SAR (measured) =0.121 mW/g

Ch40/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm. dy=4.3mm, dz=3mm
Reference Value = 3.97 V/m; Power Dnft =0.173 dB

Peak SAR (extrapolated) = 0.151 Wikg

SAR(L g) = 0.095 mWig: SAR(10 g) = 0.087 mW/g

Maximum value of SAR (measured) =0.113 mW/g

dB
0.000

-0.592

-1.18

-1.78

-2.37

-2.96

0dB=0.113mW/g

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



waronine. FCC SAR Test Report Test Report No  FA602516-4-2-01

Test Laboratery: Sporton International Inc. SAR Testing Lab Date/Time: 3/18/2007 7:52:39 AM
Body_802.11a Ch157_NB Bottom Touch_20070317_Main Ant
DUT: 602516

Communication System: 802.11a; Frequency: 5785 MHz:Duty Cyele: 1:1
Medium: MSL_5G Medivm parameters used: = 5785 MHz; ¢ = 5.88 mho/m: e =47.7: p = 1000 kg-"ﬂ:l3
Ambient Temperature © 23.1 C; Liquid Temperature © 21.4 °C

DASY4 Configuration:

- Probe: EX3DV3 - 8N3514; ConvF(4.16. 4.16, 4.16); Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 11/21/2006

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

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

Ch157/Area Scan (201x301x1): Measurement grid: dx=10mm,_ dy=10mm
Maximum value of SAR (interpolated) = 0.107 mW/g

Ch157/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4 3mm, dy=4 3mm, dz=3mm
Reference Value = 3.90 Vim: Power Dnft =0.183 dB

Peak SAR (extrapolated) = 0.120 Wikg

SAR(1 g) = 0.112 mW/g: SAR(10 g} = 0.106 mW/g

Maximum value of SAR. (measured) = 0.120 mW/g

Ch157/Zoom Scan (8x8x8)/Cube 1: Measurement grid: dx=4 3mm, dy=4 3mm, dz=3mm
Reference Value = 3.90 Vim: Power Dnft =0.183 dB

Peak SAR (extrapolated) = 0.131 Wikg

SAR(1 g) = 0.107 mW/g: SAR(10 g} = 0.102 mW/g

Maximum value of SAR (measured) =0.118 mW/g

dB
0.000

-10.0 | ]E
-20.0 i

-30.0
-40.0

-50.0

0dB=0118mWig

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



waronine. FCC SAR Test Report Test Report No  FA602516-4-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 3/18/2007 9:19:31 AM
Body_802.11a Ch157_NB Bottom Touch_20070317_Aux Ant
DUT: 602516

Communication System: 802 11a; Frequency: 5785 MHz:Duty Cycle: 1:1
Medium: MSL_5G Medium parameters used: = 5785 MHz; ¢ = 5.88 mho/m: ¢ =47.7; p = 1000 kg-"m3
Ambient Temperature © 23.1 'C; Liguid Temperature © 21.4 °C

DASY4 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(4.16, 416, 4.16); Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

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

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

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

Ch157/Area Scan (201x301x1): Measurement grid: dx=10mm_ dy=10mm
Maximum value of SAR (interpolated) = 0.101 mW/g

Ch157/Zoom Scan (8x8x8)/Cube 1: Measurement grid: d==4 3mm. dv=4 3mm. dz=3mm
Reference Value = 4.02 V/m:; Power Drift = 0.092 dB

Peak SAR (extrapolated) = 0.400 Wikg

SAR(1 g) = 0.143 mWig: SAR(10 g) = n.a.

Maximum value of SAR (measured) = 0.130 mW/g

Ch157/Zoom Scan (8x8x8)/Cube (): Measurement grid: d==4 3mm. dv=4 3mm. dz=3mm
Reference Value = 4.02 V/m; Power Dnift = 0.092 dB

Peak SAR (extrapolated) = 0.124 Wikg

SAR(1 g) = 0.114 mW/g: SAR(10 g) = 0.107 mW/g

Maximum value of SAR (measured) =0.124 mW/g

Ch157/Zoom Scan (8x8x8)/Cube 2: Measurement grid: dx=4 3mm, dy=4 3mm. dz=3mm
Reference Value = 4.02 V/m; Power Drift =0.092 dB

Peak SAR (extrapolated) = 0.123 Wikg

SAR(1 g) = 0.114 mW/g: SAR(10 g) = 0.107 mW/g

Maximum value of SAR (measured) =0.123 mW/g

dB
0.000 m

&
bl

-0.784

-1.18

-1.57

-1.96

0dB=0.123mW/g

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



i FCC SAR TeSt Report Test Report No

FA602516-4-2-01

Test Laboratory: Sporton International Ine. SAR Testing Lab Date/Time: 3/18/2007 5:24:51 PM
Body_802.11a Ch157_NB Bottom Touch_20070317_Aux Ant_Bluetooth On
DUT: 602516

Communication System: 802.11a; Frequency: 5785 MHz;Duty Cycle: 1:1
Medium: MSL_5G Medium parameters used: f= 5785 MHz; o = 5.88 mho/m: e =47.7: p= 1000 kg-"m3
Ambient Temperature © 23.0 'C; Liquid Temperature : 21.5C

DASY4 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(4.16. 4.16, 4.16); Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

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

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

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

Ch157/Area Scan (201x301x1): Measurement grid: dx=10mm. dv=10mm
Maximum value of SAR. (interpolated) = 0.117 mW/g

Ch157/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4 3mm, dv=4 3mm, dz=3mm
Reference Value = 4.16 V/m: Power Drift = 0.122 dB

Peak SAR (extrapolated) = 0.139 Wikg

SAR(I )= 0.128 mW/g: SAR(10 g) = 0.121 mW/g

Maximum value of SAR (measured) =0.139 mW/g

Chl157/Zoom Scan (8x8x8)/Cube 1: Measurement grid: dx=4.3mm, dv=4.3mm, dz=3mm
Reference Value = 4.16 V/m: Power Drift = 0.122 dB

Peak SAR (extrapolated) = 0.141 Wikg

SAR(1 g)=0.128 mW/g: SAR(10 g) =n.a.

Maximum value of SAR. (measured) = 0.141 mW/g

Ch157/Zoom Scan (8x8x8)/Cube 2: Measurement grid: dx=4 3mm, dv=4 3mm, dz=3mm
Reference Value =4.16 Vim; Power Drift =0.122 dB

Peak SAR (extrapolated) = 0.141 Wikg

SAR(I g)=0.127 mW/g; SAR(10 g) =n.a.

Maximum value of SAR (measured) = 0.141 mW/g

Ch157/Z00om Scan (8x8x8)/Cube 3: Measurement grid: dx=4 3mm, dv=4 3mm, dz=3mm
Reference Value = 4.16 V/m: Power Drift = 0.122 dB

Peak SAR (extrapolated) = 0.130 Wikg

SAR(T g)=0.118 mWig: SAR(10 g) = 0.113 mW/g

Maximum value of SAR. (measured) = 0.130 mW/g

dB

0.000 o E‘

-0.324

-0.648 m

-0.972

-1.30

-1.62

0dB=0.130mW/g

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

Rev. 01



waronine. FCC SAR Test Report Test Report No  FA602516-4-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 2/14/2007 12:20:55 PM
Body_802.11b Ch6_NB Bottom Touch_20070214_Main Ant_Bluetooth On_2D
DUT: 0O2516

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1
Medivm: MSL_2450 Medium parameters used: £= 2437 MHz: ¢ = 1.94 mho/m; g = 52.4: p= 1000 kg/m®
Ambient Temperature : 22.2 °C; Liquid Temperature : 21.3°C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(4.11, 4.11, 4 11); Calibrated: 9/19/2006

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

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

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

- Measurement SW: DASY4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Ch6/Area Scan (61x181x1): Measurement grid: dx=15mm. dy=15mm
Mazximum value of SAR (interpolated) = 0.008 mW/g

Cho/Zoom Scan (5x5x7)/Cube (: Measurement grid: dx=8mm, dy=8mm,_ dz=mm
Reference Value = 1.57 V/m; Power Dnift = 0.067 dB
Peak SAR (extrapolated) = 0.009 Wikg
SAR(1 g) = 0.00716 mW/g: SAR(10 g) = 0.00623 mW/g
Maximum value of SAR (measured) = 0.009 mW/g
1g/10g Averaged SAR

S&F; Foom Scan:Vahe dlong Z, ¥=0, T=1
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waronine. FCC SAR Test Report Test Report No  FA602516-4-2-01

Test Laboratory: Sporton International Ine. SAR Testing Lab Date/Time: 3/17/2007 11:18:41 PM
Body_802.11a Ch40_NB Bottom Touch_20070317_Main Ant_2D
DUT: 602516

Communication System: 802 11a; Frequency: 5200 MHz;Duty Cycle: 1:1
Medium: MSL_5G Medium parameters used: = 5200 MHz; ¢ = 5.19 mho/m: e, = 48.5; p = 1000 kg-"m3
Ambient Temperature * 23.5 'C; Liguid Temperature © 21.4 C

DASY4 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(4.31, 4,31, 4 31); Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 11/21/2006

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

- Measurement SW: DASY4. V4.7 Build 53; Postprocessing SW: SEMCAD. V1.8 Build 172

Ch40/Area Scan (201x301x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) =0.121 mW/g

Ch40/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4 3mm, dy=4 3mm, dz=3mm
Reference Value = 6.03 V/m; Power Dnft =-0.123 dB

Peak SAR (extrapolated) =0.121 Wkg

SAR(T g) = 0.109 mW/g; SAR(10 g} = 0.103 mW/g

Maximum value of SAR (measured) =0.121 mW/g

Ch40/Zoom Scan (8x8x8)/Cube 1: Measurement grid: dx=4 3mm, dy=4 3mm, dz=3mm
Reference Value = 6.03 V/m; Power Dnft =-0.123 dB
Peak SAR (extrapolated) =0.119 Wikg
SAR(T g) = 0.102 mW/g; SAR(10 g} = 0.095 mW/g
Maximum value of SAR (measured) =0.119 mW/g
1g/10g Averaged SAR

SAR; Zoom Scan:Valie Along 7, =5, =1
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SFOMTOM LAR. FCC SAR Test Report

Test Report No

FA602516-4-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 3/18/2007 9:19:31 AM

Body_802.11a Ch157_NB Bottom Touch_20070317_Aux Ant_2D
DUT: 602516

Communication System: 802.11a; Frequency: 3785 MHz:Duty Cycle: 1:1
Medivm: MSL_5G Medmum parameters used: £= 5785 MHz; ¢ = 5.88 mho/m; ¢ =47.7; p = 1000 kg-"m3
Ambient Temperature : 23.1 'C; Liguid Temperature : 21.4 C

DASY4 Configuration:

- Probe: EX3DV3 - SN3514: ConvF(4.16. 4.16, 4.16): Calibrated: 2/21/2007

- Sensor-Surface: 2mm (Mechanical Surface Detection)

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

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

- Measurement SW: DASY4. V4.7 Build 53; Postprocessing SW: SEMCAD. V1.8 Build 172

Ch157/Area Scan (201x301x1): Measurement grid: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = 0.101 mW/g

Ch157/Zoom Scan (8x8x8)/Cube 1: Measurement grid: dx=4 3mm. dv=4 3mm. dz=3mm
Reference Value = 4 02 Vim; Power Dnft = 0.092 dB

Peak SAR (extrapolated) = 0.400 Wikg

SAR(I g) = 0.143 mW/g: SAR(10 g) =n.a.

Maximum value of SAR (measured) =0.130 mW/g

Ch157/Zoom Scan (8x8x8)/Cube (0: Measurement grid: dx=4 3mm. dv=4 3mm. dz=3mm
Reference Value = 4.02 V/m: Power Dnft = 0.092 dB

Peak SAR (extrapolated) = 0.124 Wikg

SAR(T g) = 0.114 mWig: SAR(10 g) = 0.107 mW/ig

Maximum value of SAR (measured) =0.124 mW/g

Ch157/Zoom Scan (8x8x8)/Cube 2: Measurement grid: dx=4 3mm. dv=4 3mm. dz=3mm
Reference Value = 4.02 V/m: Power Dnft = 0.092 dB

Peak SAR (extrapolated) = 0.123 Wikg

SAR(T g) = 0.114 mW/g: SAR(10 g} = 0.107 mW/g

Maximum value of SAR (measured) =0.123 mW/g

12108 Averaged SAR
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=oon e FCC SAR Test Report Test Report No  FA602516-4-2-01

Appendix C — Calibration Data

Calibration Laboratory of
Schmid & Fartner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Bwitzerland

Sehwaizerischer Kalibnigrdions:
Sarvice suisse d'étalonnage
Earvizio svizzoro di taratura
Bwiss Calibration Service

Accracitac by the Swise Fedeeal Office of Metralegy and Acsreditafien acereditation Na.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muftilateral Agreement for the recognition of calibration cerificaies

ciient  Sporton (Auden) Cersficats No: D2450V2-T36_Jul0s
CALIBRATION CERTIFICATE

Dbt D2450V2 - SN: 738

CHILTRI P s Q4 CAL-05.vE
Calibration procedure for dipole validation kits

Caibraiion daie JI.I‘I!I' 12, 2005

Gandton of e calibraged fem In Tolerance

This calibeation cerificale documents the traceability bo national slandams, which raalize the pryscal unis of measuemants (5}
This assureTents gnd the Lncerantes »ith confeent:s prababity sre given on the foliowing pages and are part of the cerdificate.

Al zalineaticng have basn cansustad in ihe clased labarateny ity arirmnemeant 1emparamne (22 + 3)°C ang numidiy < TR

Caibration Equiprnent used {MATE chitical for calibration)

Primany Sianzams ics Cal Dats |Calibrates by, Canficate No.j Schedued Calaion

Power meter EFM E442 GE3T490T04 12-0ct-08 (METAS, Mo, 251002132} Oct-05

Powar sanso HP B4B1A US3T2eETEY 12-0ct-04 (METAS, No, 28100412} Ouct-05

Relerence 20 d8 Azenuator SN 085 (20g) 10-Aug-04 (METAS, ho 251-00402) Aug-C5

Aglerence 10 92 Asenuaiar She ST 20100 10-80g-04 IMETAS, No 251-00402) Aug-05

Reisrence Proba ES30V2 SN 3028 28-0ct-04 (SPEAG. Mo, ES3-3025_OctDd) Oet-05

DAE4 SN B80T 07-Jar-04 (SPEAG, Mo DAEL-S01_Jan08) Jan-06

Secondary Srandanis c=a Chack Dsta (in housa] Schaduied Check

Power genga HE BAETA MY4108Z377 1B=Oct=02 [SPEAG. in house check Ocl-03) In b chigch Dei-085

RF generater RAS SML-0G 100658 ZT-Mar-02 (SPEAG. In house shack Dee-03) In hepisd chack Dec-05

Natwork Analyzer HF BT53E US3ITIR06ES5 34206 18-0ei-01 [SPEAG. In houss chack Moy-0d} In e chack Now-IS

M Funcbion Sgnaturs

Caibraied by e Meli Labaratory Technician HER ey

LRI

Apnreved by Katja Peieiis Teshrical Manages Pi‘;?-- S =

Isssad Juy 12, 2008

| This calibration cetificais shall not be reproduced exceot in full without writhan appraval of fhe abaratory.
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Calibration Laboratory of 5  Sehwsizerischer Kalibrierdienst
Schmid & Partner ¢ Dervics suisss déislonnage
Enginaering AG Sarvizo svizzero o taraturs

S  swiss Calibration Service

Zaughaussirasss 43, B4 Zurich, Switzeriand

fecrediled by the Swiss Federal Office of Melrcloay and Ascrediation Accreditation Mo: SCS 108
The Swiss Accreditallon Service is one of the signalores o the EA
Ml aleral Agresmant for tha reeagnition of callbrtion cerlificatss

Glossary:

TSL tissue 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-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Techniques”, December 2003

b) CEMELEC EM 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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposurs to Radiofrequency
Electromagnetic 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 Interpretation of Parameters:
«  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

+ Feed Point Impedsnce and Return Loss: These parameters are measurad with the dipole
positionad under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the fesd point, The Return Loss ensures low
reflected power. Mo uncertainty required,

« Eiesctical Delgy: One-way delay between the SMA connector and the antenna feed point.
No 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
connecior.

«  SAR for naminal TSL parameters: The measuraed TSL parametars are used o calculate the
nominal SAR result,

Cortficate No: D2450V2-T306_Juldd Page 2ol §
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Measurement Conditions
DASY system configuration. as far as nol given on page 1

DASY Version DASY4 V4.8

Extrapolation Advanced Extrapolation

Phantom Miodudar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Area Scan resolution dx, dy =15 mm

Zoom Sean Resolution dx, dy. d= =5 mm

Freguency 2450 MHzZ £ 1 MHz
Head TSL parameters

The following parameters and calcwations were apphed.
Temperature Pearmittivity Conductivity

Nominal Head TSL parameters 20C 392 1.8 mhadirm

Measured Head TSL parameters (22.020.2)'C BExE%R .73 mhoim+£6 %

Head TSL temperature during test (22.0£032)°'C — —
SAR result with Head TSL

SAR averaged over 1 em® |1 g) of Head TSL conditian

SAR measured 250 mW input pawer 131 miig

SAR rormalized normaized o 1W s2amiig

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 mVW input powsar B1Iml/lg
SAR rormalized normakzed o 1W 245miig

SAR for nominal Head TSL parameters

24.7 MW g £ 16.5 % (k=2)

normalized to 1W

' Carrection to nominal TSL paremeters according 1o d), chepter *SAR Sensitivities”

Certficate No: D2450V2.736_Julls Page 3ol 9

©2007 SPORTON International Inc. SAR Testing Lab

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

Rev. 01



=oon e FCC SAR Test Report Test Report No  FA602516-4-2-01

Body TSL parameters
The folicwing parameters and calculations were applied,

Ternperature Permittivity Conductivity
HNominal Body TSL parameters 220°C | 527 1.85 mha'm
Measured Body TSL parameters 222 +02)°C | 52.5+08% 2.02 mha'm £ 8 %
Body TSL temperature during test (22+02C - —
SAR result with Body TSL

| SAR averaged over 1cm’ (1 g) of Body TSL candition
5AR measured 250 mW input power 1.5 mW (g
SAR normalized narmalized 1o W S4.0mW i g

| SAR for nominal Body TSL parameters © normaized 1o W 528 mW /g £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition |
S&R measured 250 mW Imput power | B2EmMN/g

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

E SAR for nominal Body TSL parameters © normadized o W 24.5 mW | g £ 16.5 % (k=2)

# Corraction to nominal TSL paramaters according io d). chaptar *SAR Sensitivities”

Certficale No: D2450V2-T36_Jull5 Page 4 of 8
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Appendix
Antenna Parameters with Head TSL

Impedance, fransformed to feed point BIEN+AT|
Return Loss -26.0 dB

Antenna Parameters with Body TSL

Impedanae, transformad to feed paint 4980+ 530
Return Loss -255d8

General Antenna Parameters and Design

| Elestrizal Delay (sne direction) ] 1157

Aftar long term use with 100V radiated power, only a slight warming of the dipole near the feedpoint cen be measured.

Thi dipale is made of standard samingsd coaxial cable. The canter conducior of the feading fine is directly connacied to the
sacons arm of the dipele, The antenna | therefore short-circuited for DC-signals.

Mo exczsslve force musl be soplied to the dipole arms, because they might bend or the soldered connections maar tha
feedooint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on August 26, 2003
Car#¥icate Ne: C2450V2-736_Jubls Fage Sof 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 U10 BB

Medium parameters used: = 2450 MHz; o = 1.73 mho/m: & = 38.5: p = 1000 kg/m’
Phantom scction: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASYS Configuration:

Probe: ES30V2 - SN3025; ConvFld.4, 4.4, 4.47; Calibrated: 29 10.2004

Sensor-Surfisce; 4mm {Mechanical Surface Detection)

Eleciromcs: LA LS Sabll ] Ualibraded: 2N R

PFannbom: Flat Phamom 5.0 {front); Type: QERHIES0AA

Measurament SW; DASYS, V4.5 Build 3); Pessprocessing 5W, SEMCAD, V1LE Build 149

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

Measurement gnd: dx=135mm, dy=15mm
Maximum value of SAR {interpolated) = 16.6 mW/g

Pin =230 mW: d = 10 mm 2/Zoom Scan (7Tx7x7yCube 0:
Measurement grid: de=5mm, dy=Smm, dz=5mm

Reference Value = 91 .6 Vm; Power Dnift = 0.077 dB

Peak SAR (exmapolaed) = 27.0 Wy

SAR( g) =131 mW/ g SARIIU g) = 6,13 mWig

Maximum value of SAR (measured) = 150 mWig

dB
.00

-6.00

-12.0

-18.0

240

-30.0

0 dB = 13.0mW/g

Cerificabe Mo: D2450V2-TA0_Julls Page Gofd
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Impedance Measurament Plot for Head TSL

12 Jul ZBA5 @9:4T145

CHY] 911 1 U F3 it 33639 o LEFTT G 238.81 pH 2 450,008 Q€ MHx
#
el
ar L .- i
y = ]
| i
| /
g
15
CH2 511 L6 3 dB/REF -29 &8 = 15-26.034 dB 2 438.083¢ PES MHI
Gar | I

CEWTER 2 458,830 008 fHT SPAM 40E.I08 BAB Hie
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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: D2450Y2; Serial: D2450V2 - SNT36

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

Medium parameters used; £= 2450 MHz; o= 2.02 mho/m; g.= 52.5; p= 1000 kg-‘m"
Phantom section: Flat Section

Measurement Standard: DASY S (High Precision Asscssment)

DASY4 Configuration:
o Probe: ESI0VE - SNI025: ConvF{d.13, 4.13, 4.13); Callbrated: 20.10.2004
Sensor-Surface: dmm (Mechanical Surface Detection)
Elecaromics: DAES Snid 1: Calibrated: 22072004
Pharcom: Flat Phantom 5.0 { fronk, Type: QDMAPS0AA
Mensurement SW- DASYA, WA 6 Build 4; Postpmcsssing SW: SEMOAD, VLA Bulld 14%

Pin =250 mW; d = 10 mm/Area Scan (BlxB1xl):
Mezsurement grid: dx=15mm, dv=15mm
Maximum value of SAR (interpolated) = 15.8 mWig

Pin =250 mW; d = 10 mm/Zoom Scan (TxTx7)/Cube 0:
Megsurement grid: dx=5mm, dy=5mem, dz=Smm

Reference Value = 83,9 Vim; Power Dirift = 0,160 dB

Peak SAR (extrepolated) = 27.6 Wik

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

Maximum value of SAR (measured) = 15.5 mWig

d
0.on

-6.00

-16.0

-24.0

-32.0

-40.0

NdR = 15.5mWig

Cerlificate No: D2450V2-T38_Jui05 Page 8 of 8
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Impedance Measurement Plot for Body TSL

ir 43,8530

CHZ 511 Lire

3 dEsHEF =0 o

i1 Jul 2\@TF 1Ti4E:78

34574 pH 7 4TALEAH DBE MHz

11=75.472 df 7 $TAEEN Q0B FHZ

CENTER T 478,088 DED MHz
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughaussirazes 43, 8004 Zurich, Switzerland

5 Schwelrarischer Kalibrierdianst

c Bervice suissa d'atalannage
Servizio svizzero di taratura
Swiss Calibratian Sarvice

Accredited by the Swiss Federal Offica of Metrology and Accreditation Aecreaitation No: SCS 108

The Swiss Accreditation Service is ona of the signatorles to the EA
Mizltilateral Agreement for the recognition of calibration certificates

client  Sporton (Auden) den
BRATION CERTIFICATE

Object D5GHzV2 - SN: 1008

Cartifieats No: D5GHzV2-1006_Feb06

Calibration precedura(s) QA CAL-22.v1 ;

Calibration date: February 10, 2006

Condition of the calbrated %em  In Toleérance

This calibration cerlificate documents 1he aceabilily 10 national stendards, which realize the physical units of measurerments (51},
The measuremanis and the uncertainties with confidence procabdity are given on the fdiowing pages and & part of the certificate.

All calibrations have baen conducted in the closad [aboratory faciity: enviranment temperaturs (22 + 3)°C and humidity < 70%

Calbration Equipment uged (METE cfitical for calibration)

©2007 SPORTON International Inc. SAR Testing Lab

Primary Standards o# Cal Date {Caliorated by, Cerlificaie Mo} Seheduled Calibration
Powe meter E44108 GE41203874 ﬂ-hlﬂy-ﬂﬁ (METAS, No. 261-00488) May-06
Power sansor Edd 124 MY41488277 IMay-D5 (METAS, No. 251-00466) Miy-06
Reaferanca 20 dB Attanustar SM- 55085 (208) 3-May-05 (METAS, Ne. 251-00467) May-08
Reference 10 dB Attenuator SN 5047.2 (10r) 11-Aug-05 (METAS, No 251-00488) Aug-D6
Raference Probe EXI0WE EM 3503 18-8ar-05 [SPEAG, No. Ex3-3503_Marls) Mar-06
DAEL SN 601 15-Dec-08 (SPEAG, Mo. DAE4-8601_DecdS) Dec-06
Secondary Standards. [ Check Dade {in house| Scheduled Chedk
Power sensor HP B481A, MY¥41093315 10-8ug-03 (SPEAG, in house check Dci-06) I haues shaek: Oet-06
Power meter E441598 GB43310788 12=Aug-03 (SPEAG, in house check De-035) In house check: Oot-00
RF genarator RAS SMT-06 400005 A-Aum- BB (SPEAG, in house check Mov-05] In mouse chec: Nov-07
Metwork Analyzer HP B753E LISI7300585 S4206 18-0ct-01 {SPEAG, in house check Mow-05) In house check: Nov-08
Mama Fungtion Sigratura
Calibrated by: Hatja Pokowio - Tachnical Manager ; %ﬁ. :
- e
, -
i -. =
Approved by Mm Ouality Manage: J,«/& /,'_4 e
; 3 o 5 FE

lzsusd: Feanuery 17, 2008

This calibration cerfificate shall not be reproduced exeapl in full witheut written approval of the labaratory.

Certificate No: DSGHzV2-1006_Feb0g
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Calibration Laboratory of S, §  Schweizerischer Kallbriardisnst
Schmid & Partner e Service suisse détalonnage
Engineering AG . S Sarvizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerand ’&ﬁf S swiss Caliration Servica
T TLL
Accredited by the Swiss Fedaral Ofica of Matrology and Accraditation Accreditation No.: SCS 108

The Swiss Accreditation Sarvice is ona of the signataries to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tiszue simulating liguid

ConvF sensitivity in TSL / NORM x.y.z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC Std 62202 Part 2, “Evaluation of Human Exposure io Radio Frequency Fields from

Handheld and Body-Mounted Wireless Communication Devices in the Frequency Range of
30 MHz fo 6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to
determine the Specific Absorption Rate (SAR) for including accessories and multiple
transmitters”, Draft Version 0.9, December 2004

b) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofreguency
Electromagnetic Fields; Additional Information 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

Additional Documentation:
c) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Mesasurement Conditions: Further details are available from the Validation Report at the end
of the cedificaie. All figures stated in the cerlificate are valid at the frequency indicated.

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

Feed Point Impadance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

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

SAR normafized: 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 resull.

Certificate Mo: D5GHzW2-1006_Feb(d Page 2 of 7
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DaSY4 WG
Extrapolation Advanced Exlrapolation
Phantom hodular Fiat Phantom V3.0
Distance Dipole Center - TSL 10 mrm with Spacer
Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx, dy = 4.3 mm, dz =3 mm

5200 MHz £ 1 MHz
Frequency 5500 MHz £ 1 MHz

5800 MHz £1 MHz

Body TSL parameters at 5200 MHz
The following parametars and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Bedy TSL parameters 20°C 49,0 §.30 mho/m
Measured Body TSL parameters (220+0.2)°C 43.126% 511 mhafm £ 6 5%
Body TSL temperature during test (22.0202)°C - ——
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm® (1 g) of Body TSL concition
SAR measured 260 mW input power 1840 mW /g
SAR normalized normalized to 1W TIEmW /g
SAR for nemingl Bady TSL paramaters ' normalizad to 1W 73.7mW/ g+ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL conditian
SAR measured 250 mW input power | 516mW /g
SAR normalized nomalized fo 1TW I 2006 mW /g

SAR for nomingl Body TSL parameters '

nomalized to 1W

20.6 mW ./ g % 18.5 % (k=2)

Certificate Mo: D5GHzV2-1006_Feb0d

©2007 SPORTON International Inc. SAR Testing Lab
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Body TSL parameters at 5500 MHz

The lollowing paramelers and calculations wene applied.

Temperature Parmittivity Conductivity

Mominal Body TSL parameters notc 438 5.65 mho'm

Measured Body TSL parameters {(22.040.2)°C 454 +6% 550 mho/m & 6 %

Body TSL temperatura during test {22.0£02)'C s -
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm? (1 g) of Body TSL condilion

SAR measurad 250 mW input power 18BEmW /g

SAR normalized normalized to 1% To2mW/ig

SAR for nominal Bady TSL parameters ' narmalized o 4W T5.0 mW /g £10.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condillen

SAR measured 250 mW input power 526 mW /g

SAR nomalized normalized to 1YV 21.0mWig

SAR for nominal Body TSL parameters ' normalized 1o 1W 1.0 mW /i g £19.5 % (k=2)

Body TSL parameters at 5800 MHz

The foliowing paramaters and caiculations ware applied.

Temparatura Permittivity Conductivity

Nominal Bedy TSL parameters 220°C 48.2 6.00 mho/m

Measured Body TSL parametars (2201 02)"'C 4T8+6% 5.88 mhofm + & %

Body TSL temperature daring test (220202)"C anea —
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm’ {1 g) of Body TSL ~conditien

SAR measurad 250 mW input power 17.5mW /g

SAR nommalized normalized o 1W TOOmW /g

SAR for nominal Bady TSL parameters ' normalized 1o 1 W 69.8 mW /g +18.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condifion

SAR measuned 250 mW inpul power 494 mW /g

SAR nomalized normalized to 1W 198 mW /g

SAR for nominal Bady TSL parametars ' rormalized 1o 1W 19.7 mW /g £19.5 % (k=2)

Certificate Na: D5GHzV2-1006_Febl
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Appendix
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed 1o feed point 48.3 2 -2.2i0
Retum Loss -31.1dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed paint 54.1 ©2-9.4j02
Retum Loss -20.1 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.3 2 + B.3j0
Retum Loss -20.1 dB8

General Antenna Parameters and Design

| Eleclrical Delay {one direction) 1202 ns

After kong term use with 40 W radiated power, only & slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirgid coaxial cable, The center conductor of the fzeding line is direclly connectad o the
secand arm of the dipale. The anlenna is therafore shorn-circuited for DC-signals.

Mo excessive foree must be applied to the dipole arms. because they might bend or the soldered connections near the
feadpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manrufactured on August 28, 2003
Certificate Ma: DSGHzVZ-1008_FabDE Pege 5ol 7
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DASY4 Validation Report for Body TSL
DateTime: 10.02.2006 21:06:10

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: D5GHz; Serial: DSGHzY2 - SN:1006

Communication Systemn: CW-3GHz; Freguency: 5800 MHz Frequency: 5500 MHz Freguency: 5200 MHz,
Duty Cyele: 1:1

Medium: MSL 5800 MHz;

Medium parameters used: = 5800 MHz; o = 5,88 mho/m; &, = 47.8; p = 1000 kg/m’ Medium parameters
used: £'= 5500 MHz: o= 5.5 mho/m; g = 48.4; p = 1000 kp/m’ Medium parameters used: f= 5200 MHz; a =
5.11 mho/m; & = 49.1; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
#  Probe: EX3DV4 - EN3503; ConvF(4.69, 4.69, 4.60) onvF(4.78, 4.78, 4.78)ConvF(5 18, 5,18, 5.18); Calibeated: 19.03, 2005
*  Sensor-Surface; 2mm (Mechanical Surface Detection)
®  FElectronics: DAE4 SnA01; Calibrated: 15.122005
o Phantom: Flat Phantom 5.0 (back); Tvpe: QDODOPS0AA

»  Measurement SW: DASYS, Yab Build 47; Postprocessing SW: SEMUAD, Y 1LE Build 160

d=10mm, Pin=250mW, f=5200 MHz/Zoom Scan (8x8x8), dist=2mm (8x8x8)/Cube 0:
Measurement grid: dx=4.3mm, dy=43mm, dz=3mm

Reference Value=77.8 V/m; Power Drnift = -0.025 dB

Peak SAR (extrapolated) = 654 Wikg

SAR(I g) = 18.4 mW/g; SAR(10 g) = 5.16 mW/g

Maximum value of SAR (measured) = 37.8 mWig

d=10mm, Pin=250mW, f=5500 MHz/Zoom Scan (8x8x8), dist=2mm (8x8x8)/Cube (:
Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm °

Reference Value =73.9 ¥/m; Power Dnft = 0.003 dB

Peak SAR (extrapolated) = 72.9 Wkg

SAR(I g)= 18,8 mWig; SAR(10 g) =526 mW/g

Maximum value of SAR (measured) = 39.6 mW'g

d=10mm, Pin=250mW, f=5800 MHz/Zoom Scan (8x8x8), dist=2mm (8x8x8)/Cube ();
Measurement grid: dx=4 3mm, dy=4.3mm, dz=3mm

Reference Value = 69.5 V/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 70.0 W/kg

SAR(1 g) = 17.5 mW/g; SAR(10 g) = 4.94 mW/g

Maximum value of SAR (measured) = 36.7 mW/g

Certificate No: DSGHZV2-1006_Febdé Page 6 of 7
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Impedance Measurement Plot for Body TSL
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Engineerng AG
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Calibration Laboratory of
Schmud & Parinar

Enginearing AG
Brughaunsbrawse £1. B Furich, Bwilteriand

g  Schwoizorischer Kadibrertisnst
Eorvice sutsea ddtatonnage

c Bérvizio sviziono ol arabars

5 swies Callbration Service

Accrwitnd Ly 1w Sovina. Fcwial Do of Mooy and Ascrwd Laon Resraanazing Na: BCE 108
Tha Swiss Accradiation Servics Is ore of the signaories to the EA
Muizlisteral Agresmant lor the recagnition of calibretlon certficates

Glossary:

TSL tissus simulating liquid

MNORMx,y.2 sansitivity in free space

ConF sensitivity in TSL /| NORMx,y x

DcP diode compression point

Polarization g i rotation arcund proba axis

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

meagsurement center), i.e., ¥ = 0 s normal 1o probe axis

Calibration is Performed According to the Following Standards:

a)

b}

|EEE Std 1528-2003, “IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absarption Rate (SAR] in the Human Head from Wirslass
Communications Devices: Measurement Techniques®, Decambar 2003

CENELEC EN 50381, “Basic standard for the measurement of Specific Absorption Rale
ralatad to human exposure o alactromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMzx y.z Assessed for E-field polanzation 8 = 0 (f 5900 MHz in TEM-call f > 1600 MHz:
R22 waveguida), NORMz y.7 are only intermadiate values, i.e., the uncertainties of
NORMyx.y.z does not effect the E*-fiald uncenainty inside TSL (see below ConvF).
NORM(Tx,y.2 = NORMx, y.2 * frequency,_response (see Frequancy Raspansa Chart). This
lingarization is implemented in DASY4 sollware versions latar than 4.2, The uncertainty of
the frequency response is included in the stated uncerainty of ComdF.

DCPx,y,2: DCP ars numerical linearization parametars asseased based an the data of
power sweep [no uncertainty required). DCP doss not depend on frequency nor media.

ConvF and Boundary Effect Farameters: Assessed in fiat phantom using E-field {or
Temperature Transfer Standard for f < 800 MHz) and Inslde waveguide using analylical field
distribltions based on power measurements for f > 800 MHz, The same setups are used for
assessment of the paramatars applied for boundary compensation (alpha, depth) of which
typical uncarainly values are given. These paramelars ame used in DASY4 softwars to
imprave probe accuracy close to the Boundary. The sensilivity in TSL corresponds to
NORMz.y.z * CanvF whereby the uncertainly corresponds Lo that given for ConvF. A
frequency dependent ConvF s used in DASY version 4.4 and higher wihich allows
exdanding the validity from + 50 MHEz to = 100 MHz

Spherical isatropy (3D deviation from [sotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

Sansor Offsat, The sensor offsel comespands 1o the offset of vifwal measuremant canler
from the probe lip (on probe axis). No tolerance required.

Caritieats Mo £ 131780 _Sepce Hage 2oy
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ETIDVE SN:1788 September 19, 2006

Probe ET3DV6

SN:1788

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

Calibrated for DASY Systems

(Nate: nen-compatible with DASYZ system!)
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DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Dicde Compression®
Norm, 173 £ 10.0% EWImY DCP X a5 my
Moy 167 s 101%  pVilVim)® ODCPY 101 mv
NormzZ 170 2 104% WMy DoPZ 93 mv

Sensitivity in Tissua Simulating Liquid (Conversion Factars)

Please soe Page 8,

Boundary Effect

TEL B0 MHz Typlcal SAR gradlont: 5§ % par mm

‘Sangx Center o Pharbom Surface Listance

BAF, %] Withoul Cormection Algadthm TE
SAR,, %] With Correction Algorithm 01
TSL 1810 MHz  Typlcal SAR gradiant: 10 % per mm

Sanass Canter o Phantem Surace Distance

SARG, [%] Withoul Carrechon Algarthm 118
SAR, %] With Correction Algerithm 02
Sansor Offset

Probe Tip to Sensor Cantet .7 mm

3T mm 4.7 mm
a3

03

ATmm 4.7 mm
70
04

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

icurruupunch to a coverage probabliity of approximately 38%.

" [he uncestmnbes of Norm,¥.2 oo not wiect T E-hikl uncarianly ingice TEL (wes Fage B)
® Mumadical inearzsdon pammaer ¢ TEAMAINTY el PR

Carifcale No: ET3.1768_Senld Page 4 of §
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ETIDVE SN:1TEE September 18, 2006

Frequency Response of E-Field

(TEM-Call:ili110 EXX, Waveguida: RZZ)

B2

L

na

=
=

Frequancy respanss [normolsad)
=
B
L
L]
-

o
-

*E.}

ns
] Lo ] 100 1500 2000 2500 000
1 [MHz]
—a—TFM —o— Hi
Uncertainty of Frequency Response of E-fleld: £ 6.2% (k=2)
Coriiflcobo Noc ET3.1788_Sopda Foge Sof 0
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ET3DVE SN:1788 Septembar 18, 2006

Receiving Pattern (¢), 9 = 0°

=600 MMz, TEM ifi110EXX 1= 1800 MHz, WG R22

——)K —B—Y I —0—Tal -g=¥ ==Y —u—=I —o-Tu

1.0

[ 1]

[ - KIS T 1 1 ! =23} WMHz
P Y] —8— 100 MHz
2.'_}_7 4 . 00 HAHE
5 00 nenepsat ¥t i EiBag. egpeuet BRI
a .:|.a. —il— 250 MHE

Rl

3B

5 ]

1 &0 20 180 240 kLY )
o[]
Uncertainty of Axial isotropy Assessmant: 1 0.5% (k=2
Cenficine No: ETI-1783 Sops Page 6ol O
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ETIDVE SN:1T788 September 19, 2006

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

1E=T - . —
LE#f
1E15 .
1E+4

1.E+2

ingul Signal [,V]

1E+2

TE#

1,E+0 1 g
0,001 0.001 oo o 1 1 100
SAR [mWicm®

== ol e cailed i e eai e ed

0.z - s s e B
S s I TP

.00 e 4.1 1 10 100

Uncertainty of Linearily Assessmenl: & 0.68% [k=2]

Cerificats Mo ET3-17B8_Sep00 Page7 of 0
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ET3DVG SN:1788

September 19, 2006

Conversion Factor Assessment

f = 800 MHz, WGLS RS (head)

fmm]

e Apalyllcal =t Magsumments

Pormiliti Alpha  Dapth CamvF Unceriain

JiMHz] Validly [MH2I®  TSL

BOD 50/ & 10 Hoad 41.5zE6%
1010 480/ 8100 Heaa 4004 %%
2000 #5604 100 Head 40.0= 6%
2450 150/ & 900 Head 382+ 4%
HOD 5044 100 Body 550+ 5%
1810 250./2100 Body 533z5%
2000 + 5604900 Boady 633+ 6%
2450  £50/&700 Body SZ7:5%

Q87 £0%
1,40 & 5%
1402 5%
1.80 £ 5%

1.05 £ 5%
1.52 £ 5%
1,52 + 6%
.55 & 5%

#n

SAR[mWIem'] (W

= 1810 MHz, WGLS
0

efmm]

R22 (head]

== Analylcal O Measureinencs

0.4p
048
.53
053

0.45
059
0.56
080

1.84
274
275
1.96

212
284
278
170

B.B0 £ 11,05 (k=2)

5.30
5.00
456

6,33
48T
4.50
411

© Tha walidity of & 100 MHz anfy applies for DAEY vi4 and higher [sse Bags 21, Tha sheenainty i the RSS
¥ ard the | Inty for the Indicated fragusncy band.

of 1w Consf uncarainty at cailbratan fn

Cortificals Na: ET3-1768_Seald
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= 11,08 [k=2)
= 11.0% (k=2)
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+ 11,00 (k=2)
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+ 11.8% (k=3
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Deviation from Isotropy in HSL
Error (&, 8), f = 900 MHz

Error [dB]

"
W1 00080 -0 80080 W-0.60-040 W-040-027 W-3.20-000

OO00.020 W020020 Do0odlisl DOEs08] E0E1m

Uncerialnty of Spherical Isotropy Assessment: © 2.6% (k=2)
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

Schweizerischer Kallbrierdienst

5

c Service sulsse d'élalonnage
Servizio svizzerc di taratura

S swiss Callbration Ssrvice

Accredited by the Swiss Fedami Office of Matrology and Accreitation Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmeant for the recognition of calibration coartificates

cient  Sporton (Auden) Certificate No: EX3-3514_Feb07
CALIBRATION CERTIFICATE il : _’

Object EX3DV3 - SN:3514

Calibration procedura(s) QA C_AL-[H 5 and QA CAL-A 4_.\'3
Calibration procedure for dosimetric E-field probes

Callbrafion date: February 21, 2007

Condition of the calibrated tem |0 Tolerance

This calibration certificate documents the traceability to natienal standards, which realize the physical units of measuremants (1)
The measurements and tha uncertainties with confidence probability are given on the folowing pages and are part of the cerificate.

All calibrations hawe been conductad in the closed laboratary facility: envirenment temperature (22 2 3)°C and humidity < 70%.

Calibration Equipment usad {M&TE critical far calibration)

Primary Standards D= Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

Power metar E44138 GB41293674 S-pr-08 (METAS, No. 251-00857) Apr-07

Power sensor E44124 MY41485277 S-Apr-08 (METAS, No. 251-00557) Apr-07

Power sensor E44124 MY41498087 5-Ape-05 (METAS, No. 251-00557) Apro7T

Reference 3 dB Atenustor SN S5054 (3c) 10-Aug-D8 (METAS, No. 217-00592) Aug-07

Refarance 20 dB Atlenuator Skl 350686 (200) 4-Apr-06 (METAS, No. 251-00558) Apr-0T

Raferanca 30 d5 Attenuator SN: 55129 (30b) 10-Aug-05 (METAS, Na. 247-00583) Aug-07

Reference Probe ES3DVZ SN 3043 4-lan-07 (SPEAG, Mo, ES3-3013: Jand7) Jan-08

DAE4 SN 654 21=Jun-05 {SFEAG, No. DAE4-554_JunDE) Jur-07

‘Secondary Standards D% Check Date (in house| Schaduled Cheack

RF generator HP 86480 US36420071700 d-Aug-88 {SPEAG, In house check Nov-03) In house check: Nov-07

Network Analyzer HP 8753E US3T380585 18-0ct-01 (SPEAG, in house check Oci-08) I house check: Ocl-07
» Name Fungtign 3 Signature

Caliprated by; Katjs Pokovic ; Technical Managar 2

et .ﬁ%fr o
; ;/g =3
Approvad by Nials Kuster Cuality Manager A ; Z .
i RAK 2 =

Issued: February 22, 2007

This calibration ceftificate shall not be reproduced except in full without written approval of the Ishoratan.

Certificate Mo: EX3-3514 Feb07 Page 10f8
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Calibration Laboratory of *Q* § Schweizerischer Kalibrierdienst

Schmid & Partner e o Service suisse deétalonnage
Engineering AG i% Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland {*;.f/.'ﬁ*; S gwiss Calibration Service

Accredited by the Swiss Federal Office of Metralogy and Accreditation Accraditation Ne.: SCS 108

The Swiss Accreditalion Service is one of the signateries to the EA

Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx v,z sensitivity in free space

ConF sensitivity in TSL/ NORMx,y,z

DCP diode compression point

Polarization ¢ « rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

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

b) CENELEC EN 50381, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mokile phones (300 MHz - 3
GHz), July 2001

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

s NORM(f)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 ConwvF.

« 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
distributiong 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 * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4 4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

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

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

Certificate No: EX3-3514 Feb07 Page 2 of 9
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EX3DV3 SN:3514 February 21, 2007

Probe EX3DV3

SN:3514

Manufactured: December 15, 2002
Last calibrated: February 17, 2006
Recalibrated: February 21, 2007

Calibrated for DASY Systems

(Note: non-compalible with DASY 2 system!)
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EX3DV3 SN:3514

February 21, 2007

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensitivity in Free Space‘a‘

NormX 0.660 + 10.1%  uV/(Vim) DCP X
NormY 0.690 £ 10.4%  uV/(Vim)* DCP Y
NormZ 0.570 + 10.1% uV/(VImY? DCP Z

. ) . B
Diode Compression

95 mV
93 mvy
96 mV

Sensitivity in Tissue Simulating Liquid {Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 5200 MHz Typical SAR gradient: 25 % per mm
Sensor Center to Phantom Surface Distance
SAR. [%] Without Correction Algerithm i
SARy,. [%] With Correction Algorithm 0o
TSL 5800 MHz Typical SAR gradient: 30 % per mm

Sensor Center to Phantor Surface Distance

SARy, [%] Without Correction Algerithm 1.7

SAR. [%] With Caorraction Algorithm 0.0
Sensor Offset

Probe Tip to Sensor Center 1.0 mm

20mm 3.0 mm

0.6
0.0

20mm 3.0 mm

0.5
0.0

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

|corresponds to a coverage probability of approximately 35%.

* The uncartaintise of NamX,Y,Z do not afiec: the E-fiald uncartainty insida TSL (se8s Page 8).
" Numerical insarizetion parameter; unceriginty nol required

Cerificate Mo: EX3-3514_Febld7 Page 4 of 9
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EX3DV3 SN:3514 February 21, 2007

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

-
ha
|

-
-

=
w

Frequency response [normalized)
[w] ry
=) =1
|
(-]
]
Q
-]
o

o
-

0.6

0.5 t

0 500 1000 1500 2000 2500 3000
f [MHz]

—a—TEM —0—RIZ

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Certificats No: £X3-3514_Fah07 Page 5ol 8
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EX3DV3 SN:3514 February 21, 2007

Receiving Pattern (¢), 3 =0°

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

——X &Y -2 —0O-To - ——Y ——7F —0—Tot

10

0.8 bt

0.6 | | —e— 30 MHz .
g 04 —m— 100 MHz
g gg | —o— 600 MHz
“g 55 [ ||| |—e—1800MHz

A | || |—#—2500 MHz

0.6 ‘ '

0.8 |

] 80 120 180 240 300 360
01
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cerificate No: EX3-3514_Feb07 Page B of 9
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EX3DV3 SN:3514 February 21, 2007

Dynamic Range f(SAR}caq)

(Waveguide R22, f = 1800 MHz)

1E4+E il

1.E+5

1.E+4 — L

e e ——

Input Signal [uV]

1642 b =y

1.E+1

1.E+0 Il 1 1 1]
0,000 0.001 0.01 0.1 | 10 100
SAR [mWicm']

—&8— nol compensaled —8— compensaled

1.0

0.6

02

Error [dB]

-0.2

-0.6

1.0 i ! ] | il I
0.001 0.o1 0.1 1 10 100
SAR [mWlem]

Uncertainty of Linearity Assessment: & 0.6% (k=2)

Centificate No: EX3-3514_Fab07 Page 7 of 8
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EX3DV3 SN:3514 February 21, 2007

Conversion Factor Assessment

f = 5200 MHz, WGLS R58 (body) f= 5800 MHz, WGLS R58 (body)
800 H00
1
700 | 700 4-
600 500 4
= =
— 500 = 500 4
E E
LX)
£ a0 L — 5 400 1
E = 300
& 300 4
3 3
200 200 4
100 100 4
1] . o4
0 10 20 30 i) 10 20 30
z[mm] z[mm]
—&— Analytical ~—o— Maasuremants —@—Analytical —o—Measuremenls

f[MHz] Validity [MHz]°  TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty

5200 +£50/+100 Body 49.0+5% 530+5% 035 170 4.3 +13.1% (k=2)
5500 +£50/+100 ) Body 486+5% 565+35% 0.3 1.70 409 £13.1% (k=2)
5800 x50/+100 Body 482+5% 8.00£5% 035 170 416 +£13.1% (k=2)

© The validity of # 100 MHz only applies for DASY vd.4 and higher [ses Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequancy band,
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Deviation from Isotropy in HSL
Error (¢, 8), f= 900 MHz

Error [dB]

i

B.1.00-080 H-0.80-0.60 B-0.60-0.40 B-0.40-0.20 W-0.20-0.00
00.00-020 BO20-040 OD&0-0E0 B060-08D

B BO-1 (0

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Glossary
DAE data acquisition electronics

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

coordinate systam.

Methods Applied and Interpretation of Parameters

+ DC Voltage Measurement: Calibration Factor assessed for use in DASY syslem by
comparison with a calibrated instrument traceable to national standards. The figure given
comesponds to the full scale range of the voltmater in the respective range.

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

mechanicalty by & tool inseried. Uncertainty is not required.

= The following parameters conlain lechnical information as a result from the perfarmance

test and require no uncartainty.

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

+  Comman modea sansitivity: Influenca of a positive or negative comman moda valtage on the

differantial measurament.

= Channel separation; Influance of a voltage on the neighbor channels not subject to an inpul

voltage.

« AD Conversr Values with Inputs shorted. Values on the intemal AD converter

comesponding to zero input voltage

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

zero vollage measurements,

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

nol cons:dering the inpul resistance.

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

during measurement.

= Law Batlery Alarm Voltage: Typical value for information - Below this valtage, a battery

alarm signal is generated

= Fower consumption: Typical value for information. Supply cumrents in various operating

modes.
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DC Voltage Measurement
AD - Comvenar Resslution nominal

High Rang BB = L0 [TAT full range = -100...+300 my
Low Rangas: 1L5E = Ainv full ranga = -1....,..=3mY
DASY measursment parameters: At Zena Time: 3 soc; Measuring lims: 3 sec
Calibration Factore X ) Y z
High Range 404,355 £0.1% (k=2) | 403806 = 0.1% (k=2) | 404.2TE + 0.1% (k=2)
Low Ranga 392854 +0.7% (k=2) | 363862+ 0.7% (k=2) | 3.83581 1 0,7% (k=2)

Connector Angle

Connector Angle Io ba vsed in DASY systemn 281" I

Cartificaie Moo DRES-STT_MovDb Page 3065
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Appendix
1. DC Vollage Linearity
High Ranga Ingut () Reading (uV) Error (%)
Channel X + Input 200000 168885 5 .00
| Channel X + Input 20000 2000507 003
(Crannel X - Input 20000 100871 001
| Channal ¥ + Input 200000 200000 .00
| Channel ¥ + Input 20000 20004.22 n.0z2
| Channel ¥ = mpast 20000 2000323 Q.02
Channel T + [nput 200000 20000058 0.a0
Channel Z * Imput 20000 20005.24 .03
Channal Z = Impat 20004 =20001.80 001
Low Range Input (V) Reading {1V} Error (%)
Channel ¥ + Inpard 2000 1RAER 8 0.00
Channel X + lnpun 200 20027 013
Chanmal X - Inul 200 20073 0.36
Channal ¥ + lnput 2000 2000.9 Qoo
Channel ¥ + [nput 200 19922 038
Channel ¥ - Input 200 Z00,BE 043
Channel Z + Input 2000 1886 8 (00
Channal # lmpant 200 156 2R =038
Channeal £ = Inprist 200 =005 047
2. Commaon mode sensitivity
DASY measuremant parameters: Auto Zero Time: 3 ssc; Maasuring tma: J sec
Comman meode High Rangs Lew Range
Inpat Volage (mV) Avarage Reading (uV) Avarage Reading (pV]
Channel X 200 14.24 " 1248 |
. 200 4213 1282
Channel Y 200 <6.51 =706
= 200 .05 581
Chanmnal Z 200 .08 088
- 200 -2.66 -283
3. Channel separation
DASY measurement paramesters: Aule Zerp Time: 3 sec: Maasunng Ume; J sec
Input Voltage (mV) | Channel X (uV] | Channel ¥ (uV) | Channel Z (uV)
Channal X 200 . 2.51 0.09
Channsl Y 200 043 = 337
Chanmnel 2 200 A 55 054 -
Certificate Mo: DAES-S7T_MNavlE Page 4ol &
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4. AD-Converter Values with inputs shorted

DASY massuramant sarametan: Auts Zs

2rn Tima: 3 gan: Magsyring ime: 3 asc

High Range [LSB) Low Range (LS8} |
Channal X 15070 16306 |
Channegl ¥ 15851 183058
Channel Z I 16208 17088

5. Input Offset Measurement

DASY measuremen] paramedecs: Auts Zero Time: 3 sac; Maasuring time: 5 sec

Erput 10M4L2
Average (V) | min. Offset (V) | max Omsetgyy | T m'"““
Channal X =0.51 =155 047 0.50
Channel ¥ 206 -4.32 -85 06D
Channal Z =183 -2 66 .16 0.35
6. Input Dffset Current
Mominal inpul circuitny offsal currant an all channals: <2514
7. Input Resistance
Zeroing (MOhm) Moasuring (MOhm)
Channel X 0.2000 19688
Channal ¥ | (L2000 2007
Channel T | 0.2000 1568
B. Low Battery Alarm Violtage v fiad cuiing oe bos)
Typical values Alarm Leved (VDC) :
Supply [+ Vee) <79 '
Supply [« Vo) -T.6
9. Power Consumption (verfied duing pre test)
Typlcal values Switched off (mA) | Stand by (ma) Transmitting (ma&) |
Supply (+ V) 0.0 +8 14
Supply [- Vee) 0,07 el -3
Cerdificats No. DAES-57T_MovDg P 5 ol &
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