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FCC SAR Test Report

APPLICANT : Belkin International, Inc.
EQUIPMENT : Double N+ Wireless USB Adapter
BRAND NAME : Belkin

MODEL NAME : F6D6050v1

FCCID : K7SF6D6050V1

STANDARD : FCC 47 CFR Part 2 (2.1093)
IEEE C95.1-1999
IEEE 1528-2003
FCC OET Bulletin 65 Supplement C (Edition 01-01)

The product was received on Aug. 22, 2009 and completely tested on Oct. 02, 2009. We,
SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been
evaluated in accordance with the procedures and shown the compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without
written approval of SPORTON INTERNATIONAL INC., the test report shall not be
reproduced except in full.

Reviewed by: N\,

@% 1V

~
Roy Wu / Manager

W

>
=~

owi (AP

Testing Laboratory
1/’)//_\\\\\\\ 1190
7] rh |\“

Wi

)L

»
)

SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1°'Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.

SPORTON INTERNATIONAL INC. Page Number :1of31
TEL : 886-3-327-3456 Report Issued Date : Oct. 09, 2009
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : K7SF6D6050V1



seanron as.  FCC SAR Test Report Report No. : FA982208

Table of Contents

RSV T oY o 1] o] VPSP PR SPPPPPSPPRN
1. Statement of Compliance..
A o [V T RS = LA o] o I = - PP SSPRUPSPPR
2.1 RS (] qTo =T o To] =1 o] oY APPSR PPRPTRNE
2.2  Applicant...................
2.3  Application Details.....
3. General INformation ..........cocoeeiiiiiciii e
3.1 Description of Device Under Test (DUT)
3.2 Product PhotOS ........cccoviiiiiiiiceic e
3.3  Applied Standards
3.4 Device Category and SAR Limits ...
3.5 Test ConditionS.........ceevvvveeeiiineenne
TSI A AN a1 o1 =T o o Vo 11T} o T PRPP SO
3.5.2 TSt CONfIGUIALION......eeiiiiiiieeet ittt et et e e ekt e e s e e e st e e e eanbr e e e s e e e e s nneeenas
4. Specific Absorption Rate (SAR)
4.1 L[ igeTo [ o1 o] o O O O O T T T PP T PP PR UPP VPR UPPPUPRTRN
4.2  SAR Definition
5. SAR Measurement System....
51 E-Field Probe........c.ccccooiiiienieenins
5.1.1 E-Field Probe Specification
5.1.2 E-Field Probe Calibration..........
5.2 Data Acquisition Electronics (DAE)
5.3 RODOL......coiiiiiiiiice e
5.4 Measurement Server...............c......
5.5 Phantom ..o
5.6 DIEVICE HOIET ...tttk ettt h e bttt ekt e e bt e e b et e nb bt e s be e e e b bt e e bn e e st e e nane e e s
57 Data Storage and EVAIUBLION..........c.uiiiiiiie ittt et e e et e s s e e e e st bt e e asbe e e s nsneeeeanbneeenaes
5.7.1 Data Storage
5.7.2 Data EVAIUALION ... ..iiieiiiii ettt ettt e e e e e ettt e e e e e e e st b et e e e e e e s n s bbeeeeeee e e e ntbaeeeeeeeeaannneeeeas
5.8 TESE EQUIPMENT LIST ..ttt ettt ettt e e ettt e e b et e e ea bt e e e b bt e e esb e e e e st e e e enn e e e e nanees
6. Tissue Simulating Liquids
7. Uncertainty Assessment .........ccccceeeernnee
8. SAR Measurement Evaluation
8.1 Purpose of System Performance check
8.2 SYSEM SELUP ...
8.3  Validation Results......
9. DUT Testing Position..............
10. Measurement Procedures
10.1  Spatial Peak SAR EVAIUALION ......ccoiuuiiiiiiiieiiiee etttk e et e e et e s s et e e e bt e s aasbe e e s nnneeeeaabneeenans
10.2  SCAN PrOCEAUIES ... ...ttt ettt ettt e oottt e e a4 oo a b bt bttt e e a4 e s bbbt et e e e e e e s nebb e et e e e e e anbbbe e e e e e e e aannbbeeeeaeeaaannnns
10.3 SAR Averaged Methods
L1, SAR TESE RESUILS ...eiiiiiiiiiiiitt ettt oottt e oo e oo b bttt e e e e e o e kb bt ettt e e e e e e bbb b et e e e e e e e abb b e et e e e e aannnbbeeeeaeeaaanntes
11.1  Conducted POWET (UNIL: ABIM) .....ueiiiiiiiiiiiiiiee ettt e e ettt e e e e e e bbb et e e e e s s aaabbe e e e e e e e e aaanbbeeeeaeeeaannens
11.2  Test Records for Body SAR Test ........
11.3 Test Records for Back-Off SAR Test...
2 = 1= =] [ PRSP PPPURRN

Appendix A. Plots of System Performance Check
Appendix B. Plots of SAR Measurement
Appendix C. DASY Calibration Certificate
Appendix D. Product Photos

Appendix E. Test Setup Photos

SPORTON INTERNATIONAL INC. Page Number 1 20f31
TEL : 886-3-327-3456 Report Issued Date : Oct. 09, 2009
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : K7SF6D6050V1



seanron as.  FCC SAR Test Report Report No. : FA982208

Revision History

REPORT NO. VERSION DESCRIPTION ISSUED DATE
FA982208 Rev. 01 Initial issue of report Oct. 09, 2009
SPORTON INTERNATIONAL INC. Page Number 1 30f31
TEL : 886-3-327-3456 Report Issued Date : Oct. 09, 2009
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : K7SF6D6050V1



seonron Las.  FCC SAR Test Report

Report No. : FA982208

1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) were found during testing for Belkin
International, Inc. Double N+ Wireless USB Adapter Belkin F6D6050v1, which are as follows (with

expanded uncertainty 21.8 % for 300 MHz to 3 GHz, and 25.6% for 3 GHz to 6 GHz).

. SAR

Band Position (W/kgljg)
802.11b/g/n Body 0.98
802.11a/n Body 1.19

They are in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure
limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1999, and had been

tested in accordance with the measurement methods and procedures specified in IEEE 1528-2003 and

FCC OET Bulletin 65 Supplement C (Edition 01-01).
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2. Administration Data

2.1 Testing Laboratory

Test Site

SPORTON INTERNATIONAL INC.

Test Site Location

No. 52, Hwa Ya 1* Rd., Hwa Ya Technology Park,
Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL: +886-3-327-3456

FAX: +886-3-328-4978

Sporton Site No. :

Test Site No.
SAR02-HY
2.2 Applicant
Company Name Belkin International, Inc.
Address 501 West Walnut Street, Compton, CA 90220-5221, U.S.A.

2.3 Application Details

Date of Receipt of Application |Aug. 22, 2009

Date of Start during the Test Sep. 01, 2009

Date of End during the Test Oct. 02, 2009

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : K7SF6D6050V1

Page Number : 50f 31
Report Issued Date : Oct. 09, 2009
Report Version : Rev. 01

Report No. : FA982208




seonron Las.  FCC SAR Test Report

Report No. : FA982208

3. General Information

3.1Description of Device Under Test (DUT)

Product Feature & Specification

DUT Type Double N+ Wireless USB Adapter
Brand Name Belkin

Model Name F6D6050v1

FCC ID K7SF6D6050V1

Tx Frequency

802.11b/g/n : 2400 MHz ~ 2483.5 MHz
802.11a/n : 5150 MHz ~ 5350 MHz; 5470 MHz ~ 5725 MHz;
5725 MHz ~ 5825 MHz; 5725 MHz ~ 5850 MHz

Rx Frequency

802.11b/g/n : 2400 MHz ~ 2483.5 MHz
802.11a/n : 5150 MHz ~ 5350 MHz; 5470 MHz ~ 5725 MHz;
5725 MHz ~ 5825 MHz; 5725 MHz ~ 5850 MHz

Maximum Output Power to Antenna

802.11b : 16.41 dBm

802.11g : 18.39 dBm

802.11n (2.4GHz) : 19.29 dBm (BW 20MHz)
802.11n (2.4GHz) : 17.91 dBm (BW 40MHz)
802.11a : 15.96 dBm

802.11n (5GHz) : 16.91 dBm (BW 20MHz)
802.11n (5GHz) : 14.58 dBm (BW 40MH2z)

Antenna Type

PCB Printed Antenna

Type of Modulation

802.11b : DSSS
802.11a/g/n : OFDM

DUT Stage

Production Unit

3.2Product Photos

Please refer to Appendix D.
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3.3 Applied Standards

The Specific Absorption Rate (SAR) testing specification, method and procedure for this Double N+
Wireless USB Adapter is in accordance with the following standards:
- FCC 47 CFR Part 2 (2.1093)
IEEE C95.1-1999
- |EEE 1528-2003
FCC OET Bulletin 65 Supplement C (Edition 01-01)
- FCC KDB 248227 D01 v01r02
FCC KDB 447498 D02 v01

3.4Device 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.

3.5Test Conditions

3.5.1 Ambient Condition
Ambient Temperature 20to 24 C
Humidity < 60 %

3.5.2 Test Configuration
For WLAN SAR testing, WLAN engineering testing software installed on the DUT can provide
continuous transmitting RF signal. This RF signal utilized in SAR measurement has almost 100%
duty cycle and its crest factor is 1.

The data rates for WLAN 802.11a/b/g/n SAR testing were set in 1Mbps for 802.11b, 6Mbps for
802.11g, 6Mbps for 802.11a, and MCS8 for 802.11n(BW 20MHz) and 802.11n(BW 40MHz) with both
antennas transmit due to the highest RF output power.
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4. Specific Absorption Rate (SAR)

4.1Introduction

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
techniqgues or numerical modeling. The standard recommends limits for two tiers of groups,
occupational/controlled and general population/uncontrolled, based on a person’s awareness and ability
to exercise control over his or her exposure. In general, occupational/controlled exposure limits are higher
than the limits for general population/uncontrolled.

4.2 SAR Definition

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

description is as below:
SAR = d (dW) _d (dW)
~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

SAR = C <8T)
- U\St

Where: C is the specific head capacity, 8T is the temperature rise and ot is the exposure duration, or
related to the electrical field in the tissue by

o|E|?

SAR =

Where: ¢ is the conductivity of the tissue, p 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.
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5. SAR Measurement System
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Fig 5.1 SPEAG DASY4 or DASY5 System Configurations

The DASY4 or DASY5 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 or DASY5 software

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

»  The SAM twin phantom

»  Adevice holder

»  Tissue simulating liquid

»  Dipole for evaluating the proper functioning of the system

Some of the components are described in details in the following sub-sections.

SPORTON INTERNATIONAL INC.
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5.1E-Field Probe

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

5.1.1 E-Field Probe Specification
<ET3DV6>

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, e.g., DGBE)
Frequency 10 MHz to 3 GHz; Linearity: + 0.2 dB I
Directivity + 0.2 dB in HSL (rotation around probe
axis)
+ 0.4 dB in HSL (rotation normal to probe
axis)
Dynamic Range | 5 uW/g to 100 mW/g; Linearity: £ 0.2 dB
Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 6.8 mm (Body: 12 mm)
Distance from probe tip to dipole centers:
2.7 mm

Fig5.2 Photo of ET3DV6

<EX3DV3 Probe>

Construction Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)

Frequency 10 MHz to 6 GHz; Linearity: + 0.2 dB
Directivity + 0.3 dB in HSL (rotation around probe |
axis)

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

Dynamic Range | 10 pW/g to 100 mW/g; Linearity: £ 0.2 dB
(noise: typically < 1 yw/g)

Dimensions 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

Fig 5.3 Photo of EX3DV3
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5.1.2 E-Field Probe Calibration

Each probe needs to be calibrated according to a dosimetric assessment procedure with accuracy
better than + 10%. The spherical isotropy shall be evaluated and within £ 0.25 dB. 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 can be referred to appendix C
of this report.

5.2Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE) 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 input impedance of the DAE is 200 MOhm; the inputs are
symmetrical and floating. Common mode rejection is above 80
dB.

Fig 5.4  Photo of DAE

5.3Robot

The SPEAG DASY system uses the high precision robots (DASY4: RX90BL; DASY5: TX90XL) type from
Staubli SA (France). For the 6-axis controller system, the robot controller version (DASY4: CS7MB;
DASY5: CS8c) from Staubli is used. The Staubli robot series have many features that are important for
our application:

» High precision (repeatability £0.035 mm)

» High reliability (industrial design)

» Jerk-free straight movements
» Low ELF interference (the closed metallic construction shields against motor control fields)

B~ |

RLLTTTY -

’

Fig 5.5 Photo of DASY4 Fig 5.6  Photo of DASY5
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5.4Measurement Server

The measurement server is based on a PC/104 CPU board with CPU (DASY4: 166 MHz, Intel Pentium;
DASY5: 400 MHz, Intel Celeron), chipdisk (DASY4: 32 MB; DASY5: 128 MB), RAM (DASY4: 64 MB,
DASY5: 128 MB). The necessary circuits for communication with the DAE electronic box, as well as the
16 bit AD converter system for optical detection and digital I/O interface are contained on the DASY /O
board, which is directly connected to the PC/104 bus of the CPU board.

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

Fig 5.7 Photo of Server for DASY4 Fig 5.8 Photo of Server for DASY5
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5.5Phantom
<SAM Twin Phantom>

Shell Thickness 2+0.2 mm;
Center ear point: 6 + 0.2 mm AQA

Filling Volume Approx. 25 liters f j

Dimensions Length: 1000 mm; Width: 500 mm; TR
Height: adjustable feet

Measurement Areas | Left Hand, Right Hand, Flat Phantom

'¢ e |

Fig 5.9 Photo of SAM Phantom

The bottom plate contains three pair of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections. A white cover is provided to tap the
phantom during off-periods to prevent water evaporation and changes in the liquid parameters. On the

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

<EL14 Phantom>
Shell Thickness | 2 £ 0.2 mm (sagging: <1%)
Filling Volume Approx. 30 liters

Dimensions Major ellipse axis: 600 mm
Minor axis: 400 mm

e
—

Fig 5.10 Photo of ELI4 Phantom

The ELI4 phantom is intended for compliance testing of handheld and body-mounted wireless devices in

the frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with standard and all known tissue
simulating liquids.
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5.6 Device Holder

<Device Holder for SAM Twin Phantom>

The SAR in the phantom is approximately inversely proportional to the square of the distance between
the source and the liquid surface. For a source at 5 mm distance, a positioning uncertainty of + 0.5 mm
would produce a SAR uncertainty of = 20 %. Accurate device positioning is therefore crucial for accurate
and repeatable measurements. The positions in which the devices must be measured are defined by the
standards.

The DASY device holder is designed to cope with different positions given in the standard. It has two
scales for the device rotation (with respect to the body axis) and the device inclination (with respect to the
line between the ear reference points). The rotation center for both scales is the ear reference point (EPR).
Thus the device needs no repositioning when changing the angles.

The DASY device holder is constructed of low-loss POM material having the following dielectric
parameters: relative permittivity € = 3 and loss tangent & = 0.02. The amount of dielectric material has
been reduced in the closest vicinity of the device, since measurements have suggested that the influence
of the clamp on the test results could thus be lowered.

Fig 5.11 Device Holder
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<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper part of
the mounting device in place of the phone positioned. The extension is fully compatible with the SAM
Twin and ELI phantoms.

Fig 5.12 Laptop Extension Kit
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5.7 Data Storage and Evaluation

5.7.1

5.7.2

Data Storage

The DASY 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. The post-processing 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., [VIm], [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 non-lose media, will always be zero.
Raw data can also be exported to perform the evaluation with other software packages.

Data Evaluation

The DASY post-processing software (SEMCAD) automatically executes the following procedures to
calculate the field units from the microvolt readings at the probe connector. The parameters used in
the evaluation are stored in the configuration modules of the software :

Probe parameters : - Sensitivity Norm;, aig, aj1, aio
- Conversion factor ConvF;
- Diode compression point dep;
Device parameters : - Frequency f
- Crest factor cf
Media parameters : - Conductivity (o)
- Density p

These parameters must be set correctly in the software. They can be found in the component
documents or they can be imported into the software from the configuration files issued for the DASY
components. In the direct measuring mode of the multi-meter 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.
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The formula for each channel can be given as :

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 :

Vi

Norm;-ConvF

E-field Probes : E; =

. ajo+ajq f+ajpf?
H-field Probes : H; = \/Vl . %
with V; = compensated signal of channel i, (i =X, y, z)
Norm; = sensor sensitivity of channel i, (i= X, y, 2), ;.IV/(V/m)2 for E-field Probes
ConvF = sensitivity enhancement in solution
a; = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZz]
E; = electric field strength of channel i in V/m
H; = magnetic field strength of channel i in A/m

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

EtOt = ’E% + E% + E%

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

SAR=E%, - ———
ot 5.1000

with SAR = local specific absorption rate in mW/g
Eo = total field strength in V/m
0 = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is set to 1, to account for actual head tissue density rather than the density of the
tissue simulating liquid.
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5.8 Test Equipment List

. . Calibration
Manufacturer Name of Equipment Type/Model Serial Number
Last Cal. Due Date

SPEAG Dosimetric E-Filed Probe ET3DV6 1787 May 26, 2009 | May 25, 2010
SPEAG Dosimetric E-Filed Probe ET3DV6 1788 Sep. 23, 2008 | Sep. 22, 2009
SPEAG Dosimetric E-Filed Probe ES3DV3 3071 Jun. 22, 2009 | Jun. 21, 2010
SPEAG Dosimetric E-Filed Probe EX3DV3 3514 Jan. 21, 2009 | Jan. 20, 2010
SPEAG 835MHz System Validation Kit D835V2 499 Mar. 17, 2008 | Mar. 16, 2010
SPEAG 900MHz System Validation Kit D900V2 190 Jul. 21, 2009 | Jul. 20, 2011
SPEAG 1800MHz System Validation Kit D1800V2 2d076 Jul. 20, 2009 | Jul. 19, 2011
SPEAG 1900MHz System Validation Kit D1900V2 5d041 Mar. 28, 2008 | Mar. 27, 2010
SPEAG 2000MHz System Validation Kit D2000V2 1010 Sep. 17, 2008 | Sep. 16, 2010
SPEAG 2300MHz System Validation Kit D2300V2 1004 Feb. 17,2009 | Feb. 16, 2011
SPEAG 2450MHz System Validation Kit D2450V2 736 Jul. 20, 2009 | Jul. 19, 2011
SPEAG 2600MHz System Validation Kit D2600V2 1003 Feb. 17, 2009 | Feb. 16, 2011
SPEAG 3500MHz System Validation Kit D3500V2 1007 Feb. 06, 2009 | Feb. 05, 2011
SPEAG 5GHz System Validation Kit D5GHzV?2 1006 Jan. 24, 2008 | Jan. 23, 2010
SPEAG Data Acquisition Electronics DAE3 577 Aug. 24, 2009 | Aug. 23, 2010
SPEAG Data Acquisition Electronics DAE4 778 Sep. 22, 2008 | Sep. 21, 2009
SPEAG Data Acquisition Electronics DAE4 679 Jun. 23, 2009 | Jun. 22, 2010
SPEAG Device Holder N/A N/A NCR NCR
SPEAG SAM Phantom QD 000 P40 C TP-1303 NCR NCR
SPEAG SAM Phantom QD 000 P40 C TP-1383 NCR NCR
SPEAG SAM Phantom QD 000 P40 C TP-1446 NCR NCR
SPEAG SAM Phantom QD 000 P40 C TP-1477 NCR NCR
SPEAG ELI4 Phantom QD OVA 001 BB 1026 NCR NCR
SPEAG ELI4 Phantom QD OVA 001 BA 1029 NCR NCR
Agilent PNA Series Network Analyzer E8358A US40260131 Apr. 17, 2009 | Apr. 16, 2010
Agilent Wireless Communication Test Set E5515C MY48360820 Dec. 15, 2008 | Dec. 14, 2009

R&S Universal Radio Communication Tester CMU200 105934 Nov. 11, 2008 [ Nov. 10, 2009
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR

AR Power Amplifier 551G4M2 0328767 NCR NCR

R&S Power Meter NRVD 101394 Oct. 20, 2008 | Oct. 19, 2009

R&S Power Sensor NRV-Z1 100130 Oct. 20, 2008 | Oct. 19, 2009

R&S Spectrum Analyzer FSP7 101131 Mar. 12, 2009 | Mar. 11, 2010

Table 5.1 Test Equipment List
Note: The calibration certificate of DASY can be referred to appendix C of this report.
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6. Tissue Simulatinqg Liquids

For the measurement of the field distribution inside the SAM phantom with DASY, the phantom must be
filled with around 25 liters of homogeneous body tissue simulating liquid. For head SAR testing, the liquid
height from the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm,
which is shown in Fig. 6.1. For body SAR testing, the liquid height from the center of the flat phantom to
the liquid top surface is larger than 15 cm, which is shown in Fig. 6.2.

P F

Fig 6.1 Photo of Liquid Height for Head SAR Fig 6.2 Photo of Liquid Height for Body SAR

The following table gives the recipes for tissue simulating liquid.

Frequency Water Sugar Cellulose Salt Preventol DGBE Conductivity | Permittivity
(MHz) (%) (%) (%) (%) (%) (%) (o) (e)
For Head
835 40.3 57.9 0.2 1.4 0.2 0 0.90 41.5
900 40.3 57.9 0.2 1.4 0.2 0 0.97 41.5
1800, 1900, 2000 55.2 0 0 0.3 0 44.5 1.40 40.0
2450 55.0 0 0 0 0 45.0 1.80 39.2
For Body
835 50.8 48.2 0 0.9 0.1 0 0.97 55.2
900 50.8 48.2 0 0.9 0.1 0 1.05 55.0
1800, 1900, 2000 70.2 0 0 0.4 0 29.4 1.52 53.3
2450 68.6 0 0 0 0 31.4 1.95 52.7

Table 6.1 Recipes of Tissue Simulating Liquid
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The following table gives the targets for tissue simulating liquid.

Frequency Liquid Type Conductivity +5% Range Permittivity +5% Range
(MHz) (o) (e)
2450 Head 1.80 1.71~1.89 39.2 37.2~412
5200 Head 4.66 4.43 ~ 4.89 36.0 34.2~37.8
5500 Head 4.96 471 ~5.21 35.6 33.8~374
5800 Head 5.27 5.01 ~5.53 35.3 335~37.1
2450 Body 1.95 1.85~2.05 52.7 50.1 ~55.3
5200 Body 5.30 5.04 ~5.57 49.0 46.6 ~51.5
5500 Body 5.65 5.37 ~5.93 48.6 46.2 ~51.0
5800 Body 6.00 5.70 ~ 6.30 48.2 45.8 ~50.6

Table 6.2 Targets of Tissue Simulating Liquid

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.

The following table shows the measuring results for simulating liquid.

Frequency Liquid Temperature | Conductivity Permittivity Measurement
(MHz2) Type (C) (o) () Date
2450 Body 21.2 1.93 53.3 Sep. 01, 2009
5200 Body 215 5.33 48.6 Oct. 01, 2009
5500 Body 21.4 5.74 48.1 Sep. 02, 2009
5500 Body 21.5 5.74 48.1 Oct. 01, 2009
5500 Body 21.6 5.74 48.1 Oct. 02, 2009
5800 Body 21.5 6.11 47.4 Oct. 01, 2009
5800 Body 21.6 6.11 47.4 Oct. 02, 2009

Table 6.3 Measuring Results for Simulating Liquid
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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
An evaluation of uncertainty. The evaluation of uncertainty by means other than the statistical analysis of
a series of observation is termed a Type B evaluation of uncertainty. Each component of uncertainty,
however evaluated, is represented by an estimated standard deviation, termed standard uncertainty,
which is determined by the positive square root of the estimated variance.

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

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

Uncertainty Distributions Normal Rectangular Triangular U-Shape
Multi-plying Factor® 1/k® 173 16 12
(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of

variations in the measured quantity
(b) kis the coverage factor
Table 7.1 Standard Uncertainty for Assumed Distribution

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 DASY uncertainty Budget is showed in Table 7.2
and Table 7.3.
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Uncertainty . . Standard
Error Description Value P_rob.abll.lty Divisor cl Uncertainty
%) Distribution (19) (1g)
Measurement System
Probe Calibration 5.9 Normal 1 1 +59%
Axial Isotropy 4.7 Rectangular V3 0.7 +1.9%
Hemispherical Isotropy 9.6 Rectangular V3 0.7 +3.9%
Boundary Effects 1.0 Rectangular V3 1 +0.6 %
Linearity 4.7 Rectangular V3 1 +2.7%
System Detection Limits 1.0 Rectangular \3 1 +0.6 %
Readout Electronics 0.3 Normal 1 1 +0.3%
Response Time 0.8 Rectangular \3 1 +0.5 %
Integration Time 2.6 Rectangular \3 1 +1.5%
RF Ambient Noise 3.0 Rectangular V3 1 +1.7 %
RF Ambient Reflections 3.0 Rectangular \3 1 +1.7 %
Probe Positioner 0.4 Rectangular V3 1 +0.2%
Probe Positioning 2.9 Rectangular \3 1 +1.7 %
Max. SAR Eval. 1.0 Rectangular V3 1 +0.6 %
Test Sample Related
Device Positioning 2.9 Normal 1 1 +29%
Device Holder 3.6 Normal 1 +3.6%
Power Drift 5.0 Rectangular V3 +2.9%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular V3 1 +23%
Liquid Conductivity (Target) 5.0 Rectangular V3 0.64 +18%
Liquid Conductivity (Meas.) 25 Normal 1 0.64 +1.6%
Liquid Permittivity (Target) 5.0 Rectangular V3 0.6 +1.7%
Liquid Permittivity (Meas.) 25 Normal 1 0.6 +15%
Combined Standard Uncertainty +10.9%
Coverage Factor for 95 % K=2
Expanded Uncertainty +21.8%
Table 7.2 Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz
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Uncertainty . . Standard
Error Description Value P_rob.abll.lty Divisor cl Uncertainty
%) Distribution (19) (1g)
Measurement System
Probe Calibration 6.5 Normal 1 1 +6.5%
Axial Isotropy 4.7 Rectangular V3 0.7 +1.9%
Hemispherical Isotropy 9.6 Rectangular V3 0.7 +3.9%
Boundary Effects 2.0 Rectangular V3 1 +1.2%
Linearity 4.7 Rectangular V3 1 +2.7%
System Detection Limits 1.0 Rectangular \3 1 +0.6 %
Readout Electronics 0.3 Normal 1 1 +0.3%
Response Time 0.8 Rectangular \3 1 +0.5 %
Integration Time 2.6 Rectangular \3 1 +1.5%
RF Ambient Noise 3.0 Rectangular V3 1 +1.7 %
RF Ambient Reflections 3.0 Rectangular \3 1 +1.7 %
Probe Positioner 0.8 Rectangular V3 1 +0.5%
Probe Positioning 9.9 Rectangular \3 1 +5.7 %
Max. SAR Eval. 4.0 Rectangular V3 1 +23%
Test Sample Related
Device Positioning 2.9 Normal 1 1 +29%
Device Holder 3.6 Normal 1 +3.6%
Power Drift 5.0 Rectangular V3 +2.9%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular V3 1 +23%
Liquid Conductivity (Target) 5.0 Rectangular V3 0.43 +18%
Liquid Conductivity (Meas.) 25 Normal 1 0.43 +1.6%
Liquid Permittivity (Target) 5.0 Rectangular V3 0.49 +1.7%
Liquid Permittivity (Meas.) 25 Normal 1 0.49 +15%
Combined Standard Uncertainty +12.8%
Coverage Factor for 95 % K=2
Expanded Uncertainty +25.6 %
Table 7.3 Uncertainty Budget of DASY for frequency range 3 GHz to 6 GHz
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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.

8.1Purpose 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.

8.2System 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 that comes from a signal generator. 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:

Spacer

y' 3D Probe positioner

Field probe g
Flat Phantom

Dipole

Dir.Coupler
Signal e —
Generator
Fig 8.1 System Setup for System Evaluation
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Amplifier

Power Meter

a s~ D RE

Signal Generator

Directional Coupler

Calibrated Dipole

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

8.3 Validation Results

Comparing to the original SAR value provided by SPEAG, the validation data should be within its
specification of 10 %. Table 8.1 shows the target SAR and measured SAR after normalized to 1W input
power. The table below indicates the system performance check can meet the variation criterion and the

Fig 8.2 Photo of Dipole Setup

plots can be referred to appendix A of this report.

Measurement Frequency Targeted SARy4 Measured SARyq Deviation
Date (MHz) (W/kg) (W/kg) (%)
Sep. 01, 2009 2450 53.00 57.30 8.11
Oct. 01, 2009 5200 76.80 77.90 1.43
Sep. 02, 2009 5500 80.10 80.70 0.75
Oct. 01, 2009 5500 80.10 79.70 -0.50
Oct. 02, 2009 5500 80.10 83.30 4.00
Oct. 01, 2009 5800 69.40 69.40 0.00
Oct. 02, 2009 5800 69.40 71.00 2.31
Table 8.1 Target and Measurement SAR after Normalized
SPORTON INTERNATIONAL INC. Page Number 1 250f 31

TEL : 886-3-327-3456
FAX : 886-3-328-4978
FCC ID : K7SF6D6050V1

Report Issued Date : Oct. 09, 2009

Report Version

: Rev. 01




seonron Las.  FCC SAR Test Report

Report No. : FA982208

9. DUT Testing Position

This DUT was tested in four different USB configurations. They are “direct laptop plug-in for configuration
1” and “USB cable plug-in for configuration 2 to 4” shown as below. Both direct laptop plug-in and USB
cable plug-in test configurations are tested with 5 mm separation between the particular dongle

orientation and the flat phantom.

Configuration 1
(Horizontal Up)

Configuration 2 Configuration 3
(Horizontal Down) (Vertical Front)

Configuration 4
(Vertical Back)

Fig 9.1

lllustration for USB Connector Orientations
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10. Measurement Procedures

The measurement procedures are as follows:

(&) Use engineering software to transmit RF power continuously (continuous Tx) in the middle
channel

(b) Measure output power through RF cable and power meter

(c) Place the DUT in the positions described in the last section

(d) Setscan area, grid size and other setting on the DASY software

(e) Taking data for the middle channel on each testing position

(f) Find out the largest SAR result on these testing positions of each band

(g) Measure SAR results for the lowest and highest channels in worst SAR testing position

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

(a) Power reference measurement
(b) Areascan

(c) Zoom scan

(d) Power drift measurement

10.1 Spatial Peak SAR Evaluation

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

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.

The entire evaluation of the spatial peak values is performed within the post-processing 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:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

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

(c) Generation of a high-resolution mesh within the measured volume

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from
sensor to surface

(f) Calculation of the averaged SAR within masses of 1g and 10g
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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 for 300 MHz to 3 GHz,
and 8x8x8 points with step size 4.3, 4.3 and 3 mm for 3 GHz to 6 GHz. The Zoom Scan is performed
around the highest E-field value to determine the averaged SAR-distribution over 10 g.

10.3 SAR Averaged Methods

In DASY, 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.
SPORTON INTERNATIONAL INC. Page Number 1 28 of 31
TEL : 886-3-327-3456 Report Issued Date : Oct. 09, 2009
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : K7SF6D6050V1



SPORTON LAB.

FCC SAR Test Report Report No. : FA982208

11. SAR Test Results

11.1 Conducted Power (Unit: dBm)

Band 802.11b 802.11¢g
Channel 1 6 11 1 6 11
Frequency (MHz) 2412 2437 2462 2412 2437 2462
Power 16.19 16.41 16.11 17.08 18.39 18.13
Band 802.11n (BW 20MHz) 802.11n (BW 40MHz)
Channel 1 6 11 3 6 9
Frequency (MHz) 2412 2437 2462 2422 2437 2452
Power 19.15 19.29 18.07 16.03 17.91 16.11
Band 802.11a
Channel 36 48 52 64 104 116
Frequency (MHz) 5180 5240 5260 5320 5520 5580
Power 15.48 15.40 15.54 15.07 15.96 15.20
Channel 124 136 149 157 161 165
Frequency (MHz) 5620 5680 5745 5785 5805 5825
Power 14.79 14.32 14.13 14.32 14.53 14.82
Band 802.11n (BW 20MHz)
Channel 36 48 52 64 104 116
Frequency (MHz) 5180 5240 5260 5320 5520 5580
Power 14.73 15.00 13.96 14.26 15.41 16.91
Channel 124 136 149 157 161 165
Frequency (MHz) 5620 5680 5745 5785 5805 5825
Power 14.90 14.06 13.84 13.91 13.54 14.10
Band 802.11n (BW 40MHz)
Channel 38 46 54 62 102 118
Frequency (MHz) 5190 5230 5270 5310 5510 5590
Power 13.80 13.88 13.88 13.85 13.50 13.44
Channel 134 151 159
Frequency (MHz) 5670 5755 5795
Power 14.58 14.01 14.40
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11.2 Test Records for Body SAR Test

Separation
PIE Band Mode Tgs;_t Dipstance Channel|Connector Sy
No. Position (mm) (W/kg)
#01 802.11b - Horizontal Up 5 6 Laptop 0.823
#03 802.11b - Horizontal Down 5 6 USB 0.482
#04 802.11b - Vertical Front 5 6 USB 0.116
#02 802.11b - Vertical Back 5 6 USB 0.294
#06 802.11g - Horizontal Up 5 6 Laptop 0.248
#09 802.11n BW 20MHz | Horizontal Up 5 6 Laptop 0.98
#10 802.11n BW 40MHz | Horizontal Up 5 6 Laptop 0.699
#11 802.11n BW 20MHz | Horizontal Up 5 1 Laptop 0.884
#12 802.11n BW 20MHz | Horizontal Up 5 11 Laptop 0.795
#15 802.11a - Horizontal Up 5 124 Laptop 1
#17 802.11a - Horizontal Down 5 124 USB 0.48
#18 802.11a - Vertical Front 5 124 USB 0.739
#16 802.11a - Vertical Back 5 124 USB 0.427
#19 802.11a - Horizontal Up 5 52 Laptop 0.804
#24 802.11a - Horizontal Up 5 104 Laptop 0.935
#25 802.11a - Horizontal Up 5 116 Laptop 0.91
#26 802.11a - Horizontal Up 5 136 Laptop 1.19
#20 802.11a - Horizontal Up 5 149 Laptop 0.985
#27 802.11a - Horizontal Up 5 157 Laptop 1.16
#28 802.11a - Horizontal Up 5 161 Laptop 1.12
#29 802.11a - Horizontal Up 5 165 Laptop 1.13
#26 802.11n BW 20MHz | Horizontal Up 5 104 Laptop 1.12
#27 802.11n BW 20MHz | Horizontal Up 5 116 Laptop 0.993
#21 802.11n BW 20MHz | Horizontal Up 5 124 Laptop 0.864
#28 802.11n BW 20MHz | Horizontal Up 5 136 Laptop 0.77
#22 802.11n BW 40MHz | Horizontal Up 5 134 Laptop 0.707
11.3 Test Records for Back-Off SAR Test
Separation
I Band Mode Te_is_t DFstance Channel | Connector SARiq
No. Position (mm) (W/kg)
#13 802.11n BW 20MHz | Horizontal Up 10 6 Laptop 0.348
#30 802.11a - Horizontal Up 10 136 Laptop 0.467
Test Engineer : A-Rod Chen, Gordon Lin and Robert Liu
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Appendix A.  Plots of System Performance Check

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/9/1
System Check 2450MHz_090901
DUT: Dipole 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: MSL_2450_090901 Medium parameters used: f = 2450 MHz; ¢ = 1.93 mho/m; ¢, = 53.3; p = 1000

kg/m?3
Ambient Temperature 22.5 ; Liquid Temperature 21.2

DASY5 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(3.98, 3.98, 3.98); Calibrated: 2008/9/23

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

- Electronics: DAE4 Sn778; Calibrated: 2008/9/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 6.67 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.5 V/m; Power Drift = -0.074 dB

Peak SAR (extrapolated) = 12.2 W/kg

SAR(1 g) =5.73 mW/g; SAR(10 g) =2.73 mW/g

Maximum value of SAR (measured) = 6.47 mWI/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/01
System Check 5200MHz_091001
DUT: Dipole SGHz

Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091001 Medium parameters used: f = 5200 MHz; ¢ = 5.33 mho/m; &= 48.6; p = 1000

kg/m?3
Ambient Temperature 22,5 ; Liquid Temperature 21.5

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(4.29, 4.29, 4.29); Calibrated: 2009/1/21

- Sensor-Surface: 2.5mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 13.4 mW/g

Pin=100mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 52.5 V/m; Power Drift = 0.163 dB

Peak SAR (extrapolated) = 30.1 W/kg

SAR(1 g) =7.79 mW/g; SAR(10 g) =2.2 mW/g

Maximum value of SAR (measured) = 13.1 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/9/2
System Check 5500MHz_090902
DUT: Dipole SGHz

Communication System: CW; Frequency: 5500 MHz;Duty Cycle: 1:1
Medium: MSL_5G_090902 Medium parameters used: f = 5500 MHz; ¢ = 5.74 mho/m; ¢ = 48.1; p = 1000

kg/m?3
Ambient Temperature 22.5 ; Liquid Temperature 21.4

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.98, 3.98, 3.98); Calibrated: 2008/1/31

- Sensor-Surface: 2.5mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2008/9/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 14.2 mW/g

Pin=100mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 53.4 VV/m; Power Drift = 0.022 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) =8.07 mW/g; SAR(10 g) =2.26 mW/g

Maximum value of SAR (measured) = 13.3 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/01
System Check 5500MHz_091001
DUT: Dipole SGHz

Communication System: CW; Frequency: 5500 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091001 Medium parameters used: f = 5500 MHz; ¢ = 5.74 mho/m; ¢ = 48.1; p = 1000

kg/m?3
Ambient Temperature 22.4 ; Liquid Temperature 21.5

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.88, 3.88, 3.88); Calibrated: 2009/1/21

- Sensor-Surface: 2.5mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 14 mW/g

Pin=100mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 53.4 VV/m; Power Drift = 0.022 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) =7.97 mW/g; SAR(10 g) =2.23 mW/g

Maximum value of SAR (measured) = 13.2 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/2
System Check 5500MHz_091002
DUT: Dipole SGHz

Communication System: CW; Frequency: 5500 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091002 Medium parameters used: f = 5500 MHz; ¢ = 5.74 mho/m; ¢ = 48.1; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.6

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.88, 3.88, 3.88); Calibrated: 2009/1/21

- Sensor-Surface: 2.5mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 14.5 mW/g

Pin=100mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 54.7 VV/m; Power Drift = -0.00929 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 g) = 8.33 mW/g; SAR(10 g) =2.34 mW/g

Maximum value of SAR (measured) = 13.8 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/01
System Check 5800MHz_091001
DUT: Dipole SGHz

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091001 Medium parameters used: f = 5800 MHz; ¢ = 6.11 mho/m; ¢ = 47.4; p = 1000

kg/m?3
Ambient Temperature 22,5 ; Liquid Temperature 21.5

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.85, 3.85, 3.85); Calibrated: 2009/1/21

- Sensor-Surface: 2.5mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 12.5 mW/g

Pin=100mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 47 VV/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 28.1 W/kg

SAR(1 g) = 6.94 mW/g; SAR(10 g) =1.97 mW/g

Maximum value of SAR (measured) = 11.6 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/2
System Check 5800MHz_091002
DUT: Dipole SGHz

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091002 Medium parameters used: f = 5800 MHz; ¢ = 6.11 mho/m; &= 47.4; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.6

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.85, 3.85, 3.85); Calibrated: 2009/1/21

- Sensor-Surface: 2.5mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 12.7 mW/g

Pin=100mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 47.3 V/m; Power Drift = -0.00999 dB

Peak SAR (extrapolated) = 29.1 W/kg

SAR(1 g) =7.1 mW/g; SAR(10 g) = 2.01 mW/g

Maximum value of SAR (measured) = 11.8 mW/g
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Appendix B.  Plots of SAR Measurement

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/9/1
#09 802.11n_20M_Horizontal Up_0.5cm_Ch6
DUT: 982208

Communication System: 802.11n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_090901 Medium parameters used: f = 2437 MHz; ¢ = 1.91 mho/m; ¢, = 53.3; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.2

DASY5 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(3.98, 3.98, 3.98); Calibrated: 2008/9/23

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

- Electronics: DAE4 Sn778; Calibrated: 2008/9/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch6/Area Scan (31x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.12 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.6 VV/m; Power Drift = 0.187 dB

Peak SAR (extrapolated) = 2.18 W/kg

SAR(1 g) = 0.980 mW/g; SAR(10 g) = 0.473 mW/g

Maximum value of SAR (measured) = 1.07 mW/g



1.07mW/g

0dB



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/9/1
#09 802.11n_20M_Horizontal Up_0.5cm_Ch6_2D
DUT: 982208

Communication System: 802.11n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_090901 Medium parameters used: f = 2437 MHz; ¢ = 1.91 mho/m; ¢, = 53.3; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.2

DASY5 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(3.98, 3.98, 3.98); Calibrated: 2008/9/23

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

- Electronics: DAE4 Sn778; Calibrated: 2008/9/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch6/Area Scan (31x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.12 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.6 VV/m; Power Drift = 0.187 dB

Peak SAR (extrapolated) = 2.18 W/kg

SAR(1 g) = 0.980 mW/g; SAR(10 g) = 0.473 mW/g

Maximum value of SAR (measured) = 1.07 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/9/2
#13 802.11n_20M_Horizontal Up_1cm_Ch6
DUT: 982208

Communication System: 802.11n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_090901 Medium parameters used: f = 2437 MHz; ¢ = 1.91 mho/m; ¢, = 53.3; p = 1000

kg/m?3
Ambient Temperature 22.5 ; Liquid Temperature 21.2

DASY5 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(3.98, 3.98, 3.98); Calibrated: 2008/9/23

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

- Electronics: DAE4 Sn778; Calibrated: 2008/9/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch6/Area Scan (31x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.434 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11 VV/m; Power Drift = -0.042 dB

Peak SAR (extrapolated) = 0.723 W/kg

SAR(1 g) = 0.348 mW/g; SAR(10 g) = 0.176 mW/g

Maximum value of SAR (measured) = 0.382 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/9/1
#02 802.11b_Vertical Back_0.5cm_Ch6
DUT: 982208

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_090901 Medium parameters used: f = 2437 MHz; ¢ = 1.91 mho/m; ¢, = 53.3; p = 1000

kg/m?3
Ambient Temperature 22.5 ; Liquid Temperature 21.2

DASY5 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(3.98, 3.98, 3.98); Calibrated: 2008/9/23

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

- Electronics: DAE4 Sn778; Calibrated: 2008/9/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch6/Area Scan (31x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.346 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.8 VV/m; Power Drift = -0.198 dB

Peak SAR (extrapolated) = 0.668 W/kg

SAR(1 g) = 0.294 mW/g; SAR(10 g) = 0.142 mW/g

Maximum value of SAR (measured) = 0.312 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.8 VV/m; Power Drift =-0.198 dB

Peak SAR (extrapolated) = 0.579 W/kg

SAR(1 g) = 0.289 mW/g; SAR(10 g) = 0.154 mW/g

Maximum value of SAR (measured) = 0.305 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/9/1
#03 802.11b_Horizontal Down_0.5cm_Ch6
DUT: 982208

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_090901 Medium parameters used: f = 2437 MHz; ¢ = 1.91 mho/m; ¢, = 53.3; p = 1000

kg/m?3
Ambient Temperature 22.5 ; Liquid Temperature 21.2

DASY5 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(3.98, 3.98, 3.98); Calibrated: 2008/9/23

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

- Electronics: DAE4 Sn778; Calibrated: 2008/9/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch6/Area Scan (31x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.521 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.94 VV/m; Power Drift =0.112 dB

Peak SAR (extrapolated) = 0.958 W/kg

SAR(1 g) = 0.482 mW/g; SAR(10 g) = 0.246 mW/g

Maximum value of SAR (measured) = 0.517 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.94 VV/m; Power Drift = 0.112 dB

Peak SAR (extrapolated) = 0.750 W/kg

SAR(1 g) = 0.335 mW/g; SAR(10 g) = 0.160 mW/g

Maximum value of SAR (measured) = 0.371 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/9/1
#04 802.11b_Vertical Front_0.5cm_Ch6
DUT: 982208

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_090901 Medium parameters used: f = 2437 MHz; ¢ = 1.91 mho/m; ¢, = 53.3; p = 1000

kg/m?3
Ambient Temperature 22.5 ; Liquid Temperature 21.2

DASY5 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(3.98, 3.98, 3.98); Calibrated: 2008/9/23

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

- Electronics: DAE4 Sn778; Calibrated: 2008/9/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch6/Area Scan (31x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.121 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.9 V/m; Power Drift = -0.095 dB

Peak SAR (extrapolated) = 0.238 W/kg

SAR(1 g) = 0.116 mW/g; SAR(10 g) = 0.059 mW/g

Maximum value of SAR (measured) = 0.125 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/2
#26 802.11a_Horizontal Up_0.5cm_Ch136
DUT: 982208

Communication System: 802.11a; Frequency: 5680 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091002 Medium parameters used : f = 5680 MHz; ¢ = 5.94 mho/m; ¢, = 47.5; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.6

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.89, 3.89, 3.89); Calibrated: 2009/1/21

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

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch136/Area Scan (51x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2.52 mW/g

Ch136/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 9.47 VV/m; Power Drift =0.134 dB

Peak SAR (extrapolated) = 4.29 W/kg

SAR(1 g) =1.19 mW/g; SAR(10 g) = 0.535 mW/g

Maximum value of SAR (measured) = 2.25 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/2
#26 802.11a_Horizontal Up_0.5cm_Ch136_2D
DUT: 982208

Communication System: 802.11a; Frequency: 5680 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091002 Medium parameters used : f = 5680 MHz; ¢ = 5.94 mho/m; ¢, = 47.5; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.6

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.89, 3.89, 3.89); Calibrated: 2009/1/21

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

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch136/Area Scan (51x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2.52 mW/g

Ch136/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 9.47 VV/m; Power Drift =0.134 dB

Peak SAR (extrapolated) = 4.29 W/kg

SAR(1 g) =1.19 mW/g; SAR(10 g) = 0.535 mW/g

Maximum value of SAR (measured) = 2.25 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/1
#16 802.11a_Vertical Back_0.5cm_Ch124
DUT: 982208

Communication System: 802.11a; Frequency: 5620 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091001 Medium parameters used: f = 5620 MHz; ¢ = 5.87 mho/m; ¢ = 47.7; p = 1000

kg/m?3
Ambient Temperature 22,5 ; Liquid Temperature 21.5

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.89, 3.89, 3.89); Calibrated: 2009/1/21

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

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch124/Area Scan (31x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.812 mW/g

Ch124/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 5.7 V/m; Power Drift = 0.107 dB

Peak SAR (extrapolated) = 1.5 W/kg

SAR(1 g) = 0.427 mW/g; SAR(10 g) = 0.172 mW/g

Maximum value of SAR (measured) = 0.768 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/1
#17 802.11a_Horizontal Down_0.5cm_Ch124
DUT: 982208

Communication System: 802.11a; Frequency: 5620 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091001 Medium parameters used: f = 5620 MHz; ¢ = 5.87 mho/m; ¢ = 47.7; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.5

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.89, 3.89, 3.89); Calibrated: 2009/1/21

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

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch124/Area Scan (51x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.891 mW/g

Ch124/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 5.72 V/m; Power Drift = 0.029 dB

Peak SAR (extrapolated) = 1.73 W/kg

SAR(1 g) = 0.480 mW/g; SAR(10 g) = 0.194 mW/g

Maximum value of SAR (measured) = 0.896 mW/g

Ch124/Zoom Scan (8x8x8)/Cube 1: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 5.72 VV/m; Power Drift = 0.029 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.351 mW/g; SAR(10 g) = 0.124 mW/g

Maximum value of SAR (measured) = 0.664 mW/g



0.664mW/g

0dB



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/1
#18 802.11a_Vertical Front_0.5cm_Ch124
DUT: 982208

Communication System: 802.11a; Frequency: 5620 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091001 Medium parameters used: f = 5620 MHz; ¢ = 5.87 mho/m; ¢ = 47.7; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.5

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.89, 3.89, 3.89); Calibrated: 2009/1/21

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

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch124/Area Scan (31x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.42 mW/g

Ch124/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 7.13 VV/m; Power Drift = -0.183 dB

Peak SAR (extrapolated) = 2.66 W/kg

SAR(1 g) = 0.739 mW/g; SAR(10 g) = 0.291 mW/g

Maximum value of SAR (measured) = 1.36 mW/g



1.36mW/g

0dB



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/10/2
#30 802.11a Horizontal Up_1cm_Ch136
DUT: 982208

Communication System: 802.11a; Frequency: 5680 MHz;Duty Cycle: 1:1
Medium: MSL_5G_091002 Medium parameters used : f = 5680 MHz; ¢ = 5.94 mho/m; ¢, = 47.5; p = 1000

kg/m?3
Ambient Temperature 22.6 ; Liquid Temperature 21.6

DASY5 Configuration:

- Probe: EX3DV3 - SN3514; ConvF(3.89, 3.89, 3.89); Calibrated: 2009/1/21

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

- Electronics: DAE4 Sn679; Calibrated: 2009/6/23

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch136/Area Scan (51x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.762 mW/g

Ch136/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 5.96 VV/m; Power Drift = 0.146 dB

Peak SAR (extrapolated) = 1.47 W/kg

SAR(1 g) = 0.467 mW/g; SAR(10 g) = 0.248 mW/g

Maximum value of SAR (measured) = 0.761 mW/g

Ch136/Zoom Scan (8x8x8)/Cube 1: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm
Reference Value = 5.96 VV/m; Power Drift = 0.146 dB

Peak SAR (extrapolated) = 1.84 W/kg

SAR(1 g) = 0.365 mW/g; SAR(10 g) = 0.144 mW/g

Maximum value of SAR (measured) = 0.732 mW/g
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seonron Las.  FCC SAR Test Report Report No. : FA982208

Appendix C.  DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

SPORTON INTERNATIONAL INC. Page Number :ClofCl
TEL : 886-3-327-3456 Report Issued Date : Oct. 09, 2009
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : K7TSF6D6050V1



SPORTON LAB.

Calibration Certificate of DASY

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstragse 43, 8004 Zurich, Switzerland

Acoredited by the Swiss Accredilation Sarvice [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilataral Agreement for the recognition of calibration certificates

cient  Sporton (Auden)

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzers di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D2450V2-736_Jul09

CALIBRATION CERTIFICATE

Object

Calibration procedurais)

Calibration date

Condition of the calibratad itemn

D2450V2 - SN: 736

QA CAL-05.v7

Calibration procedure for dipole validation kits

July 20, 2009

In Tolerance

Calibration Equipment used (MATE critical for calibration)

This calibration cedificate documents the taceabdity o national standsrds, which realize the physical unite of measurements [(S1).
The measurements and the uncerizainties with confidence probability are given on the fellowing pages and are part of the centificata,

Al calibrations have been conductad in the closed |aboratory faciling: environment temperanse (22 + 3)°C and humidity < 7095

Primary Standards 0¥ Cal Date [Calibrated by, Carlificate Mo.) Schedulad Catibration

Powar malsr EPM-A4424 GB3T480704 08-Oct-08 (Mo, 217-00808) Oet-0d

Power sensor HP B4B81A USaT292783 08-0ct-08 (Mo, 217-00898) Oot-09

Fetferancea 20 dB Attenuator SN: BOEE (20g) 31-Mar-08 [Me. 217-01025} Mar-10

Type-N mismatch combination SM; 50472/ 06327 A1-Mar08 (Mo, 217-0102%9) Iar-10

Feference Frobe ES30V2 SN 3023 B0-Ape-CE (Mo, ES3-3026_apr09) Apr-10

DAE4 SN B O7-Mar-08 [No. DAE4-601_RMar0g) Mar-10

Secondary Standards D # Check Date (in house) Schedulad Chack

Power sanaor HP 84814 MY41092317 18-0ct-02 (in house check Oct-07) In hause check: Oet-08

AF generator RAS SMT-06 100005 4=Auge93 (in house check Oct-07) In house check: COot-049

Metwark Analyrar HP 8759E US3TI90585 54206 18-0cl-01 {in house check Ocl-08) I hause check: Oct08
Marme Function Sigrature

Calibrated by Claudio Leublar Labaoratory Tachnician [ L\

Approvad by! Katja Pokovic Technical Managsr %ﬂ_

This calibration cenilicate shal not be reproduced excepl in full without written approval of the laboratory.

Issued: July 22, 2009

Certificate No: D2450V3-73€_JulDd

Page 1 0l @
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seanron 1as. CaliDration Certificate of DASY

T . .
Callbi_‘atll:ln Laboratory of :‘..:@zp Sehweizerischer Kalibrierdienst
Sﬂhml.d & l_“artner m Service sulsse d'étalonnage
Engineering AG s e Servizio svizzero di tarstura
Zeughausgstrasse 43, 8004 Zurich, Switzerland %"'fu..n-\.h-"f Swiss Caliiration Sarvice
Accraditad by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) |EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
‘Evaluating Compliance with FCC Guidelines far Human Exposure to Radiofrequency
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 85

Additional Documentation:
d) DASY4/5 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 ceriificate are valid af 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 the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Point Impedance and Return L oss: 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 Return Loss ensures low
reflected power. No uncerainty required.

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

« 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
connectar.

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

Cartificate Mo: D2450W2-736_JulDg Page 2 of &

SPORTON INTERNATIONAL INC.



SPORTON LAB.

Calibration Certificate of DASY

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS ¥5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom Y5.0 -
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm 1
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho'm
Measured Head TSL parameters (22.0 £0.2) °C 40.2 6 % 1.78 mho/im = 6 %
Head TSL temperature during test :2__2.13 +0.2) °C -
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition

SAR measured

250 mW inpul power

134 mW g

SAR normalized

normalized to 1W

S36mwWig

SAR for nominal Head TSL parameters '

normalized to 1TW

54.2 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL candition
SAR measured 250 mW input power BAZImMW /g
SAR normalized nommalized to 1W 253 m\W fg

SAR for nominal Head TSL parameters '

normalized o 1W

25.5 mW /g = 16.5 % (k=2)

' Correction to nominal TSL parametars according to d), chapter *SAR Sensitivities”

Cartificate Mo: D2450V2-T36_Juld2

Page 3 of §
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SPORTON LAB.

Calibration Certificate of DASY

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity |  Conductivity
MNominal Body TSL pa:i!.ll'l!ﬂer! N 22.0°C s52.7 1.95 mha/m
Measured Body TSL paramm;ra {22.0 £0.2) "C ERB+E% 1.98 mho/m = 6 %
Body TSL temperature during test 21.0+0.2)°C o= weem
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL . Condition
SAR measurned 250 mW input power 13.4mW /g
SAR nomalized normalized to 1W 53.6mW /g

SAR for nominal Body TSL parameters 2

normalizad o 1W

53.0 MW /g + 17.0 % (k=2)

SAR averaged over 10 cm” {10 g) of Body TSL candition
SAR measured 280 mW input powar B2E MW /g
SAR normalized normalized o 1TW 250mW /g

SAR for nominal Body TSL parameters *

normalized to 1W

£ Correction to nominal TSL parameters accarding to d), chapter “SAR Sensilivities”

Ceartificata Mo: D2450W2-736_Juld9

Page 4 of 8

24.9 mW fg + 16.5 % (k=2)
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seanron 1as. CaliDration Certificate of DASY

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5390 +22j0
Retum Loss -27.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4970 + 4.2 L)
Return Loss -274dB

General Antenna Parameters and Design

Electrical Delay (ona direction) . I - 1.158 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected 1o the
sacond arm of the dipale. The antenna is therafore short-circuitad for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 26, 2003
Certificate Mo: D2450V2-736_Julda Page 5 of 9
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seanron 1as. CaliDration Certificate of DASY

DASY5 Validation Report for Head TSL

Drate/Time: 20,07 2009 17:44:29
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450Y2; Serial: D2450V2 - SN736

Communication System: CW: Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: HSL U1l BB

Medium parameters used: f = 2450 MHz: o = 1.78 mho/m; & = 40.2; p = [000 kga‘::l‘
Phantomm section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:
*  Prober ESIDV2 - SN3025: ConvFi4.35, 4.35, 4,35k Calibrated: 30,04, 2004
= Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sni01; Calibrated: 07,03, 2009
- Phantom: Flat Phantom 5.0 (frontk, Type: QDOOPS0AA; Serial: 1001

s fdeasurement SW, DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

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

Reference Value = 100.6 Vim; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g) = 13.4 mW/g: SARI10 g) = 6.33 mW/g

Maximum value of SAR (measured) = 16.9 mW/g

23 ‘: ,

0dB = 16.9mW/g

Cedificate No: D2450V2-T36_JulDg Fage B ol @

SPORTON INTERNATIONAL INC.



seanron 1as. CaliDration Certificate of DASY

Impedance Measurement Plot for Head TSL

28 Jul 2089 16:51:21

Certificata No: D2450V2-T36_Julda Page 7 of 9
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seanron 1as. CaliDration Certificate of DASY

DASYS5 Validation Report for Body TSL

Date/Time: 14.07.2008 17:46:41
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:736

Communication System: CW; Frequency: 2450 MHz: Duty Cycele: 1:1

Medium: MSL U0 BB

Medium parameters used: £ = 2450 MHz; o = 2 mho/m; g,= 52.9; p = 1000 i.:‘s';."m‘t
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC)

DASYS Configuration:
*  Prohe: ES3DVI - SN3025; ConvFi4.06, .06, 4.006); Calibrated: 30004, 2008
= Semsor-Surface: 3mm (Mechanical Surface Detection)
*  Blectronics: DAE4 Snédl ] Calibeated: 07.03.2009
*®  Phantorm: Flat Phantom 5.0 (hack); Type: QDOOOPS0AA; Seral: 1002

*  Measurement SW DASYS, V540 Buikd 120: SEMCAD X Version 13.4 Build 43

Pin = 250 mW; d = 10 mm/Zoom Sean (7x7x7)/Cube 0
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 98 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(1 g) = 13.4 mW/g; SAR(10 g) = 6.26 mW/g

Maximum value of SAR (measured) = 17.8 mW/g

- — e

- s

0dBE = 17.8mWrg

Cerfilicate No: D2450W2-736_Jul0d Page Bof 9

SPORTON INTERNATIONAL INC.



seanron 1as. CaliDration Certificate of DASY

Impedance Measurement Plot for Body TSL

14 Jul 2869

Cartificata No: D2450W2-736_Jul0d Page O of 9
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=ouraw 1ae. CAliDration Certificate of DASY

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, B004 Zurich, Switserland

Accredited by the Swiss Accraditation Service [SAS)

Schweizerischer Kalibrierdienst
Sarvice suisse d'atalonnage
Servizio svizzero di taratura
Swiss Callbration Sarvica

Accredimtion No.: SCS 108

The Swies Apcreditation Sarvice is one of the signataries to the EA
fuitiiateral Agreement Tor the recognilion of calibration cerlificales

Client

Sporton (Auden)

Cartiflcate No:

D5GHzV2-1006 Jan08

CALIBRATION CERTIFICATE

Callbration procedureia)]

0A CAL-22.v1

Calibration date:

Gonditinn of the calibrated tem

In Tolerance

January 24, 2008

Ctject D5GHzV2 - SN: 1006

Calibration procedure for dipola validation kits between 3-6 GHz

This calibration cedilizata docwmenis the taceability 1o nabonsl standands, which realize the physicel units of measurementa (£1).
The messuemenis and e uncenanties with confiderce probakifity are given on the lollewing papes and are part of the cartificate.

Al calibrations heve been conductsd (n the closed sboratony [acilty: anvieonmant temparatues (22 + 3)°C and humidkty = 70%

Calibrafion Equipment used (M&TE cetlcal for callbration)

Schechlad Calirstion
Oct08
Oo1-08
Aug-08
Mar-C3
Jan-0m

Sgheduled Chack

Primary Slandzrds D& Cal Data (Galibrared by, Cenificats No.}
Pawar metar EPR-4424, GEIFAE07 03-Del-07 (METAS, No. 217-00738]
Power sensur HP 84314, LISIT2a2783 Us-0ct-07 (METAS, Ma. 217-00735)
Haeference 20 dB Atlanualnr SN 55072, 1 (20q) Ifl?-.ﬂ.qg-:,';?' IMETAS, Na 217-00718)
Aaferance Probe EX30OVE SN 350G G-Mar-07 (SREAG, No. EX3-3503 MwlT)
DAE4 SM 601 9-Jan-08 [SPEAG, Mo. DAEA-501_JandE)

| Sacondary Standands D% Creck Date (mhousel
AF ganerator FAS SMT=DG | C0S A-Aug-33 (SPEAG In house check Cct-07)
MNatweds Analyzar HP BTEIE LIS37300585 S4206 18-0ci-0t {SPEAG, in house check Cei-07)
Powar meter £44193 GBE43310788 13-Aug-03 (SPEAG, In house check Oct-07)
Powar senste HP 8431 A MYA 1093315 10-Aug-03 (SPEAG. In houss chack Oet-07)

bMeme
Callbraterd by Wike Meii
Approved by Kats Pakavie

Funclion
Laboratany Technicizn

Tochnizal Wanagor

Thiz calibration cartificate shall nol be regroduced axcept in full without wiitlen approval of (he laboratory.

In hougo ehock: Cei-08
In house chech: Oel-08
I house chieck: Oci=08
In house ehack: Oet-08

Signalurag

T o

o M-

Issued: January 24, 2008

Centificate Mo, DEGHzV2-1006_Jan(B

Page 1 of 14
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=ouraw 1ae. CAliDration Certificate of DASY

Calibration Laboratory of i,
Schmid & Partner e

Engineering AG
Zeughaussirasse 43, 3004 Zurich, Swhzerland

Sehweizarizsher Kalbriardlanst
Service suisse d'éalonnage
Sernzia svizzers ol taralura

Swiss Callbration Service

Accrodited by the Swiss Accreditmtion Service (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditalion Service i= one of the signatories 1o the EA
Mehtifateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

CaonvE sensitivity in TSL/ NORM x.y.z
M/A not applicable or not measured

Calibration is Performed According lo the Following Standards:

a) IEC Std 62209 Part 2, "Evaluation of Human Exposure to Radio Frequency Fields from
Handheld and Body-Mounted Wireless Communication Davices in the Frequency Range
of 30 MHz to 6 GHz: Human models, Instrumentation, and Procedures™; Part 2:
‘Procedure to determine the Specific Absorption Rate (SAR) for including accessaries
and multiple transmitters”, Drait Version 0.2, December 2004

b} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evalualing Compliance with FCC Guidelines for Human Exposure to Radicfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits tor Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
c} DASY4 System Handbook

Methads Applied and Interpretation of Parameters:
»  Measurement Conditions: Further details are available from the Validation Report at the
end of the cerificale. All figures slated in the certificate are valid at the frequency
indicated.

«  Anienna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flal phantom section, with the arms oriented
parallel to the body axis.

= Feed Point mpedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance siated is transformed from the
measurement al the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay beiwean the SMA connactor and the antenna feed point.
Mo uncertainty required.

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

= SA4F normalized: SAR as measuraed, normalized to an input power of 1 W at the antenna
connector.

= SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate
the nominal SAR result.

Certilicate No: DRGH2V2-1006_Jan0& Pags 2 of 14
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=ouraw 1ae. CAliDration Certificate of DASY

Measurement Conditions
DASY system configuration, s far ag not

iven on page 1

DASY Version

DASY4 Va7
Extrapolation Acvanced Extrapolation
Phantam Madular Flat Phantom W50
Distance Dipele Center - TSL - ‘I {Z'_l:nr}h with Spacear
A.ra_&_l Scan reanulIon_ dx, dy = 10mm
_:'E;om Scan R.l;samlion dy, dy =4 0mm, dz =25 mm
BE200 MHEz + 1 MHz
Frequency 5600 MHZ £ 1 MHz
BRO0 MHz + | MHz
Head TSL parameters at 5200 MHz
The fallawing parameters and calculations were applied.
Temperature Permittivity Conductivity
_Numlna_l_ Head TSL parameters 22.0°C 96.0 4,66 mho/m
Measured Hea-d TSL parameters [(22.0+D.2]°C 60 +6 % 1 5:5 "nh:nm =6%
Head TSL tempemtur?lquring lest B1.2+021°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® {1 g) of Head TSL gondition
SAR maasurad 100 mW input power B2dmW ig
SAR ncrmal:zer_‘l_ B nomallzed o 19 E24mW g

SAR for nominal Head TSL parametars |

nommalized 1o 1W

824 mW /g =199 % (k=2

SAR maasured

SAR averagad over 10 cm’ (10 g) of Head TSL | condifion
g

100 mW input power

231 mw /g

SAR normalizod

“nemalized to 1W

SAR for nominal Head TSL paramatars

231 mW /g

normalized 1o W

23.0mW /g £19.5 % (k=2)

' Correction 1o nominal TSL pararmaters sccarding 1o ¢, chapter “SAR Sensitivities

Cartificate No: DSGHZV2-1006_Jan0s

Paga 3 of 14
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BRFORTON LAE.

Calibration Certificate of DASY

Head TSL parameters at 5500 MHz

The following parameters and calsulations were appliad.

SAR lor nominal Head TSL paramelars ©

Temperature Permittivity Conductivity

Nominal Head TSL parameters 2200 a5.6 4.96 mngim
Measured Head TSL parameters 220020 J55+6% 4.81 mhorm £6 %
Head T5L temperature during test (211 £0.2)"C —

SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Head TSL condition
SAR measured 100 MY input pover BEIMW (g
3AR normalized normaiized 1o 1W BE3AmMW Qg

normalized to 1W

BE.2 MW /g = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

SAR narmalized

SAR lar nominal Head TSL paramatars *

nermalized to W

£d2mWig

24.2mW /g

normallzed 1o 1W

24.1 mW / g + 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The fellowing paramatars ang calculations wers applied.

SAR for nominal Head TSL paramsters ©

normalized o 1w

225 MW g & 19.5 % (k=2)

% Comeotion to nominal TSL parameters according 1o ¢), chapter "SAR Sensitivities

Cartificate No: DSGHzY2-1 006 Janid Page 4 of 14

| Temperature Permittivity Conductivity |
| Nominal Head TSL parameters 22.0°C 36.3 527 mhoim |
Measured Head TSL parameters (22.0=02)"C A8+ 6% 511 mho'm 6 %
Head TSL temperature during test 21.0 =020
SAR result with Head TSL at 5800 MHz
SAR averaged over 1em’ (1 g) of Head TSL ‘conditicn
SAR maasured 100 MW Inpul power 813 mwW /g
SAR normalized narmalized 1 1 1.3 W (g
Ii SAR for nominal Head TSL parameters nemalized o 1W 80.8 mW (g = 18.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL canditicn
SAH measured 100 mW inpul power 227 mW g
SAH normalized narmalizad 1 1W 227 mW (g
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Body TSL parameters at 5200 MHz

The following paramelers and calculations wars appliod.

! | Temperature Parmittivity Conductivity |
Nominal Body TSL parameters 220°C 49.0 5.30 mho/m

!' Measured Body TSL parameters 22.0402)"C 4T3 = 6% 527 mhioim + 6 % |
EBody TSL temperature during test (207 £ 0.2y "C e -

SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm® (1 g) of Body TSL condifian
SAR measuren 100 mW input power FITmW /g
SAHA normalized narmalized o 1YW FTETmW g

SAR for nominal Body TSL parameters

normalized o 1YW

76.8 MW / g = 19.9 % (k=2)

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

candition

SAR measured

100 mWW input power

SAR normalizad

normaiized o 1W

218 mwW./ g

21.8mW /g

SAR for nominal Body TSL parameters

Body TSL parameters at 5500 MHz

normalized 1o 1W

21.6 MW / g = 19.5 % (k=2)

The following parameters and caloulations were apolied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 46.6 565 mho'm
Measurad Body TSL parameters (22.0=021"C 46,6 + 8 % 5B mho/m £ B %
Body TSL temperature during test [20.7 +02)"C |
SAR result with Body TSL at 5500 MHz

SAR averaged over 1cm’ (1 g) of Body TSL condition

i SAR measured 100 mW input power Biz2mWig

| sam nomalized nomalized ta 1W E12mW /g

| SAR for nominal Body TSL parameters *

rarmmal zed o W

}

BO.1 mW /g £ 19.9 % (k=2)

SAR for nominal Body TSL parameters °

SAR averaged over 10 cm® (10 g) of Body TSL condilian
SAR measuned 100 mW input power 226 mW f g
SAR nomalized normall zed o 1TW 2286mWig

normalized to TW

22.3mW /g £ 19.5 % (k=2)

" Carrection to nominal TSL parametars according to o), chapter "SAR Sensitivities

Cartiticata Mo OSGHZW2-1006_Jan08

Page 5 of 14
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Body TSL parameters at 5800 MHz

The lollowing parameters and caloulations were appled.

Temperalure Permittivity Conductivity
Nominal Body TSL parametars 220°C 48.2 6.00 mhar'm
Measured Body TSL parameters (2200281 °C 460 £6 % £.04 mho/m = & %2
Body TSL temperature during test [(20E=02}"C wsms -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g} of Body TSL ! conditian
SAA measured I 100 mW input power 704 mW /g
SAR normalized | nommmEhzed 1w TOLmw /g
SAH for nominal Body TSL paramelers iy | nomalized fo 1W 69.4 mW / g = 19.9 = (k=2)
SAR averaged over 10 cm” {10 g} of Body TSL candition |
SAR measured 100 mW input power 1.95mW /g
SAR normalized nomnalized 1o W 195 MW/ g
SAA for nominal Body TSL parameters rormalized to 1W | 19.3 mW /g =19.5 % (ke2) |

* Correction to nominal TSL parameiars acco rding to ¢}, chapter "SAR Sansitivities

Ceariificate No: D5GHZY2-1006_Jan0s Page 6 of 14
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transtormed to feed paint

B2.70-108 K

Retum Loss -19.3 0B
Antenna Parameters with Head TSL at 5500 MHz

Impedance, rrnsformed e leed point 49410 -26|0

Returm Loss 1.2 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed ta feed point

55001610

Retum Loss

-21.848

Antenna Parameters with Body TSL at 5200 MHz

Impedanca, transtormed 1o feed point

5280-91 0

Retum Loss

-20.7d8

Antenna Parameters with Body TSL at 5500 MHz

Impedanca. ransfarmed o faed point

49.311-1.0 41

Returm Loss

=38 1 dd

Antenna Parameters with Body TSL at 5800 MHz

Impedanca, ransformed to feed point

Helurm Loss

BE.1 41+ 7.7 i

-20.7 dg

Cedilicale No: DEGHaN2-1006_Jand8 Page 7 ol 14
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General Antenna Parameters and Design

Electical Delay (one direciion) 1202 ns

After long term use with 40 W radiated power, only & slight warming of the dipcle near the feadpaint can be measiired.

The dipele is made of standard semidgid coaxial cable. The canter contucion of he leeding line is dirsctly connecied to
arm of the dipole, The antanna is therafore shor-circuited for DC-signals

No excessive torce must be applied 1o the dipole arms. because they might bend or the soldered connections near tha
leedpoint may be damaged

Ihe sel

Additional EUT Data

Manufactured by SFEAG
Manufaciured on August 28, 2003
Cearlilicals Mo DSGHzY2-1006  JanDd Page 8 ¢ 14
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DASY4 Validation Report for Head TSL
Dute/Time: 18.01.2008 17:52:35
Test Luborawory: SPEAG. Zurich, Switzerland

DUT: Dipole 3GHz; Type: DSGHz: Serial: DSGHZV2 - SN: 1006

Communication System: CW-5GHz: Frequency: 52000 MHz, 5300 MHz, 3800 MHz; Duty Cyele: 1:]
Medium: HSI. 5800 MHz;

Medium parameters used: { = 3200 MHz: a = 4.53 mhofm: £, = 36: p = 1000 kg/m”

Medium pararneters used: = 5500 MHz; a = 481 mho/m; 2= 35.5; p= 1000 kgem”

Medium parameters used: = 5800 MHz;, a = 3,14 mhofimg & = 3.7 p = 1000 k
Phantom sceteon: Flar Section

Measuremenrt Standard: [3ASY4 (High Precision Assessiment)

]
afim

[FASYS Configuration;
»  Probe EX3DVE - SMIS05; ConvFIA 6, 3,36, 5.5600anvF5, 2, 5.2, 3, 200w Fd.97, 4,97 497 Calibraed: 05 03 2007
o Sensor-Surfoce: Irom dMechunical Sorfuce Detection)
*  Llectromes: DALY Snt01: Calibrated: 03012008
L Fiumitone Flag Phuntom 5400 fromt s Typer QEXERIPSIAA

*®  Nepsurcient SWDASYS VAT Bunld 55: Postprocessing SW: SEMOAD. VIR Haild 172

d=10mm. Pin=110mW, F=5200 MHz/A rea Scan (91x91x1):
Measurcment grid: dx=1{mm, dy=1{0mm
Maximum value of SAR (interpolated) = 17.6 mW/g

d=10mm, Pin=110mW, =53200 MU« Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2.5mm

Reference Value = 48.9 Vim; Power Drift = 0.055 (R

Peak SAR {extrapoluted) = 31,1 Wikg

SART g) = 8.24 mW/e: SAR(L0 g) = 2.31 mW/g

Maximunm value of SAR (mwasured) = 16,1 ||:|\'q-'f'g

d=10mm. Pin=100mW, [=5500 MHz/Zoom Scan (8x8x10), disi=2mm 2 (8x8x10/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2.5mm

Reference Value =48, 1 Vim; Power Drift = 0.131 dB

Peak SAR {extrapolated ) = 33.9 Wiko

SARIT g) = 8.63 mW/pe SARID gy = 2,42 mWig

Muaximum valee of SAR (measured) = 16.9 mW/gp

d=10mm, Pin=100mW, =5800 MHz/Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0:
Measurement grid: dx=dmm. dy=dmm, dz=2 5mm :

Reference Value = 45.2 VWm; Power Drft = 0,091 dB

Peak SAR (extrapolated) = 33,6 Wikg

SARIT g) =813 mW/p: SAR(10 g) = 2.27 mWig

Cartilicats No DEGEHA2-1006_Janls Fage Saf 14
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dB
0.oon

-7.00

-14.0

-21.0

-28.0

-35.00

Tl = 16 TmWig

Cenificate Mo DEGHZVE-1006_Jan(d Faga 10 aof 14
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Impedance Measurement Plot for Head TSL

18 Jan 2008 1
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DASY4 Validation Report for Body TSL
Dt MTime: 24,00 2008 15:14:55
Test Laborutory: SPEAG, Zurich, Switser|and

DUT: Dipole SGHez; Type: DSGHz: Serial: DSGH#V2 - SN: 1006

Communication Systen: CW-30iHz; Frequeney: 5200 MHe, 5300 MHz, 3800 MHz: Duty Cyele: 1:1
Medium: MSL 3800 MHz.

Medium parameters used: = 5200 MHz; @ = 5.37 mhoin; g, = 4730 p = 100 kp/m?

Mediurm parameters used: [ = 5500 MMz o = 5.73 mho/m; £, = 46.0; p = WK kp/m”

Medium parameters used: [= 5800 MHe: o = 6,16 mho/m; r, = 4615 p= W0 kgim'

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

[ASYS Conliguration:
o Probe: EX30WA - S83503; ConyFd 96, 496, 4.96 omvlid.60 .65, 863 ConvF(d Th, . 7h, 4 767 Calibratecl: 089,03, 2007
®  wopsor-surface Jmm o Mechanical Surface Detection)
= Ploctromics: DAES Snid 1z Colibrared: 403,00 2006
- Phantony: Flat Phaosom 5 008 tront; Type: QI0OBPS0AA

*  Muasurcment SW DAY VAT Builil 35 Pouprocessang SWe SEMOA T VK Build 172

d=1lmm, Pin=100mW, {=5200 MHz/Area Scan (61x61x1):
Measurement grid: da=10mm, dv=10mm
Maximum value of SAR {interpolutedy = 1 7.0 mW/g

d=10lmm, Pin=100mW, i=52000 MH#/Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0;
Measurement grid: dx=4mm, dy=34mm, dz=2.5mm

Reference Value = 485 Vim; Power Diift = -0.066 dB

Peak SAR (extrupolated) = 28.0 Wikg

SAR gh=7.77 mW/iy; SAR(10 g = 118 mWig

Maximum value of SAR (measured) = 155 mW/a

d=10mm, Pin=100mW, f=5500 MIT#/Zoom Scan (8x8x10). dist=2mm (8x8x10)/Cube 0:
Measurement grid: dx=4mm, dy=dmm, dz=2.5mm

Reference Value = 47.2 Vin: Power Drift = 0,067 dB

Peak SAR (exwapolaed) = 32.2 Wikg

SAR( gi = 8,12 mW/g; SAR(10 gh = 2.26 mWig

Muxirmum value of SAR (measured) = 16.6 mW/ea

d=10mm, Pin=100mW. I=3800 MHz/Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0:
Measuremenl grid: dx=4mm, dyv=4mm. dz=2.5mm '

Reference Value = 42.3 Vim: Power Drifit = -0.131 dB

Peaok SAR I:t'([f".lpul;lh_‘i_“ =28.9 Wikg

SAR g} = 7.04 mW/g; SAR(10 g} = 1,95 mWig

Maximum value of SAR (measured ) = 14.5 mW/g

Certificate Mo; DSGEHzY2-1006_Janda Paga 12 af 14
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rdb = 14 SmWip
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Impedance Measurement Plot for Body TSL

M Jan ZRgd 11:41:24
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

ition of calibratien certificates

Multitateral Ag 1t for the r

Client  Auden

o

Schweizerischer Kalibrierdlenst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: DAE4-679_Jun09

[CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

Calibration Equipment used {M&TE

DAE4 - SD 000 D04 BJ - SN: 679

QA CAL-06.v12

Calibration procedure for the data acquisition electronics (DAE)

June 23, 2009

In Tolerance

critical for calibration}

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probabifity are given on the following pages and are part of the certificate.

Al calibrations have been canducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibrated by:

Approved by:

Name Function
Eric Hainfeld Technician
Fin Bomholt R&D Director

Primary Standarcs iD # Cal Date (Certificate No.) Scheduled Calibration
Fluke Process Calibrator Type 702 | SN: 6295803 30-Sep-08 (Na: 7673} Sep-08

Keithley Multimeter Type 2001 SN: 0810278 30-Sep-08 (No: 7670} Sep-09

Secondary Standards D # Check Date {in house) Scheduled Check
Calibrator Box V1.1 SE UMS 006 AB 1004 55-Jun-02 (in house check) In house check: Jun-10

R

e e B
RN &Zﬂ;&\.‘ux’u}

Issued: June 23, 2009

This calipration certificate shall nat be reproduced except in full without written approval of the laberatory.

Certificate No: DAE4-679_JunQ9
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Calibration Laboratory of S,
Schmid & Partner et
Engineering AG YacHRA

Zeughausstrasse 43, 8004 Zurich, Switzerland %,

S
Cc
]

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceabie to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

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

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

« Commeon mode sensitivity: influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

« AD Converter Values with inpufs shorted: Values on the internal AD converter
corresponding to zero input voltage

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

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

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

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

«  Power consumption: Typical value for information. Supgly currents in various operating
modes.

Certificate No: DAE4-678_Jun089 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

LsB =
1LSB =

6. tuv,
61nV,

full range =
full range =

-100...+300 mV

DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec

Calibration Factors

X

Y

z

High Range

404.503 + 0.1% (k=2)

404.926 = 0.1% (k=2}

405.103 + 0.1% (k=2)

Low Range

3.98274 +0.7% (k=2)

3.92958 £ 0.7% (k=2)

3.98854 £ 0.7% (=2)

Connector Angle

Connector Angle to be used in DASY system

3e°x1°

]

Certificate No: DAE4-679_Jun0g%
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error {%)
Channel X + Input 200000 199899.9 0.00
Channel X + Input 20000 20004.11 0.02
Channel X - Input 20000 -20002.63 0.01
Channel Y + Input 200000 200000 0.00
Channel Y + Input 20000 20003.98 0.02
Channel Y - Input 20000 -20001.91 0.01
Channel Z + Input 200000 159999.9 0.00
Channel 2 + Input 20000 20001.57 0.01
Channel Z - Input 20000 -20004.84 0.02
Low Range Input (uV} Reading {pV) Error (%)
Channel X + Input 2000 2000.1 0.00
Channel X + Input 200 200.27 0.13
Channel X - Input 200 -200.34 017
Channel Y + Input 2000 2000.1 0.00
Channel ¥ + lnput 200 199.56 -0.22
Channel Y - Input 200 -200.06 0.03
Channel 2 + Input 2000 1999.9 0.00
Channel Z + Input 200 109,18 -0.41
Channel Z - Input 200 -201.05 0.53
2. Commaon mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading {yV) Average Reading (V)
Channel X 200 2.30 1.94
- 200 -1.31 -2.38
Channel Y 200 6.13 4.89
-200 -6.12 -6.48
Channel Z 200 -4.88 -5.43
-200 2.27 3.92

3. Channel separation
DASY measurement parameters: Auto Zero Tims: 3 sec: Measuring time: 3 se¢

Input Voltage (mV) | Channel X (V) | Channel Y {uV} Channel Z (pV)
Channel X 200 - 1.95 -0.44
Channel Y 200 1.03 - 3.64
Channel Z 200 -1.59 0.33 -
Certificate No: DAE4-679_Jun08 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range {LSB) Low Range (LSB)
Channel X 16178 16924
Channel Y 15450 15973
Channel Z 16051 16646

5. Input Offset Measurement

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

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) Std. I():‘\;;atuon

Channel X 0.17 -2.20 1.69 0.48
Channel Y -1.14 -343 1.00 0.63
Channel Z -0.55 -1.73 1.00 0.44

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

7. Input Resistance

Zeroing (MOhm) Measuring (MQhm)

Channel X 0.2000 200.8
Channel Y 0.2000 199.3
Channel Z 0.1999 198.3

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Suppiy (+ Vce) +7.9
Suppiy (- Vcc) -78

9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting {(mA)
Supply {(+ Vce) +0.0 +14
Supply (- Vec) -0.01 -G

Certificate No: DAE4-679_Jun09 Page 5aof &
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cient ~ Sporton (Auden) Certificate No: DAE4-778_Sep08
CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BG - SN: 778

Calibration procedure(s) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: September 22, 2008

Condition of the calibrated item  In Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate.

All callbrations have been conducted in the closed laboratory facility: environment temperature {22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE cfitical for calibration)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration
Fluke Process Calibrator Type 702 | SN: 6295803 04-Oct-07 (No: 6467) Oct-08

Keithley Multimeter Type 2001 SN: 0810278 03-Oct-07 (No: 6465) Oct-08

Secondary Standards 1D # Check Date (in house) Scheduled Check
Calibrator Box V1.1 SE UMS 006 AB 1004 06-Jun-08 (in house check) In house check: Jun-09

Name Function

Signature
Calibrated by: Andrea Guntli Technician W"

Approved by: Fin Bomholt R&D Director % \} ﬁ QJL L L W
[ 81 ;

Issued: September 22, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
e DC Voifage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

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

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

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

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

« AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e [nput Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

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

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

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

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-778_Sep08 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LsB =

6.1uV,
61nV ,

full range =
full range= -1.......

-100...+300 mV

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

Calibration Factors

X

Y

Zz

405.045 + 0.1% (k=2)

High Range 404.686 + 0.1% (k=2) | 403.490 £ 0.1% (k=2)
Low Range 3.99455 + 0.7% (k=2) | 3.96369 = 0.7% (k=2) | 3.99417 £ 0.7% (k=2)
Connector Angle

I Connector Angle to be used in DASY system

309°+1°

Certificate No: DAE4-778_Sep08
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seanron 1as. CaliDration Certificate of DASY

Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (puV) Error (%)
Channel X + Input 200000 200000.3 0.00
Channel X + Input 20000 20004.24 0.02
Channel X - Input 20000 -20002.46 0.01
Channel Y + Input 200000 200000.4 0.00
Channel Y + Input 20000 20002.60 0.01
Channel Y - Input 20000 -20002.26 0.01
Channel Z + Input 200000 200000.6 0.00
Channel 2 + Input 20000 20000.78 0.00
Channel Z - Input 20000 -20005.75 0.03
Low Range Input (uV) Reading (pV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 199.37 -0.31
Channel X = Input 200 -200.28 0.14
Channel Y + Input 2000 2000 0.00
Channel Y + Input 200 199.63 -0.19
Channel Y - Input 200 -200.88 0.44
Channel Z + Input 2000 20001 0.00
Channel Z + Input 200 198.60 -0.70
Channel Z - Input 200 -201.07 0.53
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 -7.46 -6.40
- 200 10.00 6.86
Channel Y 200 2.73 -2.45
-200 0.84 0.43
Channel Z 200 -10.91 -10.94
- 200 7.89 ~ 8.22
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (u1V) | Channel Y (uV) Channel Z (pV)
Channel X 200 B 3.08 -1.34
Channel Y 200 1.18 4.64
Channel Z 200 -1.74 1.44 -
Certificate No: DAE4-778_Sep08 Page 4 of 5

SPORTON INTERNATIONAL INC.




seanron 1as. CaliDration Certificate of DASY

4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 16048 16021
Channel Y 16167 15166
Channel Z 16416 15977

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) oo ?:‘:;ation
Channel X -0.13 -0.88 0.92 0.33
Channel Y -0.88 -2.47 0.72 0.55
Channel Z -1.16 =217 -0.19 0.42
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 2011
Channel Y 0.2000 201.0
Channel Z 0.2001 201.7
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vcc) -7.6
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.0 +6 +14
Supply (- Vec) -0.01 8 9
Certificate No: DAE4-778_Sep08 Page 50f 5
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BEORTON LABR.

Calibration Certificate of DASY

Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineedng AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Client

Sporton (Auden)

Accreditation No,; SCS 108

Cortificate No: ET3-1788_Sep08

CALIBRATION CERTIFICATE

Object

Calibration procedune(s)

Calibration date:

Condition of the calibrated item

ET3DV6 - SN:1788

QA CAL-01.v6 and QA CAL-23.v3

Calibration procedure for decE-ﬁddprobas =

September 23, 2008

In Tolerance

This callbration certificate documents the traceabiiity to national standards, which realize the physical units of measurements (SI),
The measurements and the uncartainties with confidence probability are given on the following pages and are part of the certificate

All calibrations have been conducled In the closed laboratory facllity: environment temperature (22 £ 3)°C and humidity < T0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration

Power mater E44188 GB41293874 1-Apr-08 (No. 217-00788) Apr-09

Power sensor E44 124 MY41435277 1-Apr-08 (Mo, 217-00788) Apr09

Power sensor E4412A MY41438087 1-Apr-08 (No. 217-00788) Apr-09

Reference 3 dB Atlenuator SN: 55054 (3c) 1-Jul-08 (No..217-D0865) Jul-08

Referenca 20 dB Attenuator SN: S5086 (20b) 31-Mar-08 (No. 217-00787) Apr-09

Referenca 30 dB Attenuator SN: $5129 (30b) 1-Jul-08 (No, 217-00866) Jul-08

Reference Probe ES3DV2 SN: 3013 2-Jan-08 (No. ES3-3013_Jan08) Jan-09

DAE4 SN: 660 9-Sep-08 (No. DAE4-G60_Sep08) Sep-09 I

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generator HP BE48C US36420U01T00 4-Aug-99 (in house check Oct-07) In house check: Oct-09

Network Analyzer HP B753E US37390585 18-0¢t-01 (in house check Oct-07) In house check: Oct-08 |
Mame Function ; Signature

Calibrated by: Katja Pokovic  Technical Manager : % @3

Approved by: Fin Bomholt RE&D Director

Tl

Issued: September 24, 2008

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

Calibration Certificate of DASY

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerland

Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization 9 9 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) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

Methods Applied and Interpretation of Parameters:

e« NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:

R22 waveguide), NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx.y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

o NORM()x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of

the frequency response is included in the stated uncertainty of ConvF.

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

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or

Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which

typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx,y,z * 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.

e 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 probe tip (on probe axis). No tolerance required.

Schwelzerischer Kalibrierdienst

Certificate No: ET3-1788_Sep08 Page 2 0f 9
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ET3DV6 SN:1788 September 23, 2008

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 26, 2007
Recalibrated: September 23, 2008

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DV6 SN:1788 September 23, 2008

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression®
NormX 173 £101%  uVAV/mY DCP X 95 mV
NormY 159 +101%  uV/A(V/m) DCPY 98 mV
NormZ 172 +101%  pVI(VIim) DCP Z 91 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 47 mm
SAR,, (%) Without Correction Algorithm 10.6 6.8
SARg. [%] With Cerrection Algarithm 08 0.3
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%)] Without Correction Algorithm 88 4.9
SARy, [%] With Correction Algorithm 0.7 0.6
Sensor Offset
Probe Tip to Sensor Center 2.7 mm

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 95%.

* The uncartainties of NormX,Y,Z do not affect the E*-field uncertainty inside TSL (see Page 8).
® Numenical inearization parametar: uncertanty nol required.

Certificate No: ET3-1788_Sep08 Page 4 of 8
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ET3DV6 SN:1788 September 23, 2008

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

1.4
1.3
1.2

1.1

09

08

Frequency response (normalized)
-
[ ]

o
g

0.6
0 500 1000 1500 2000 2500 3000

—8—TEM —o—R22

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

Certificate No: ET3-1788_Sep08 Page 5 of 9

SPORTON INTERNATIONAL INC.



«onron e, Calibration Certificate of DASY

ET3DV6 SN:1788 September 23, 2008

Receiving Pattern (¢), S = 0°

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

——X —eo-—Y —e—7 —=0=Tot ——) 8-y —8-7 —0—Tot

1.0

08
— —&— 100 MHz
ﬁ | B I | 1 1 1 L ! | 1 F.F 11 —o— 600 MHz
e L o T s o L CRERET R
E —i— 2500 MHz

Lbbbbooo
&N ON

1.0 :
0 60 120 180 240 300
4[]
Uncertainty of Axial Isotropy Assessment: £ 0,5% (k=2)
Certificate No: ET3-1788_Sep08 Page 6 of 9
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ET3DV6 SN:1788 September 23, 2008

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

1.E+06
1.E+05
1.E+04
2
E- 1.E403
7]
-]
o
E
1.E+02 -
1.E+01 -
0.0001 0.001 0.01 0.1 1 10 100
SAR [mW/cm?]
—e— nol compensated —— compensated
1.0 % 2
0.6
g02-
2.0z
w
0.6 +
1.0 + | I PNy
0.001 0.01 0.1 1 10 100
SAR [mWicm’®]
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3DV6 SN:1788

SAR[mW/cm'] | W

4.0 -
35
3.0
25 1
20 |

20

September 23, 2008

Conversion Factor Assessment

z[mm]

f =900 MHz, WGLS R9 (head)

—8— Analytical —¢— Measurements

SAR[mW/em®] | W

€60

f=1750 MHz, W

30.0 4

- ] (]
o 8
o o

-
e
o

s
o

o
o

=
o

10

=Q— Analytical

GLS R22 (head)

20
z[mm]

=0=— Measurements

f[MHz] Validity [MHz]° TSL  Permittivity Conductivity Alpha Depth  ConvF Uncertainty
900 £50/x100 Head 415x5% 0.971x5% 0.44 265 6.55 £ 11.0% (k=2)
1750 +50/+100 Head 40.1+5% 1.37+5% 0.68 1.98 550 +11.0% (k=2)
1850 +50/+100 Head 40.0+5% 1.40x5% 075 1.75 5.13 £11.0% (k=2)
2450 +50/=100 Head 39.2:+5% 1.80:5% 0.80 1.45 468 *11.0% (k=2)
900 50/ 100 Body 550+5% 1.06+5% 050 . 248 6.34 +11.0% (k=2)
1750 +£50/+100 Body 534+5% 1.495% 0.83 233 487 +11.0% (k=2)
1850 +50/+ 100 Body 53.3+5% 1.52+5% 0.74 1.99 473 +11.0% (k=2)
2450  £50/+100 Body 527+5% 195:5% 084 175 398 11.0% (k=2)

€ The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncartainty for the indicated frequency band.

Certificate No: ET3-1788_Sep08
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ET3DV6 SN:1788 September 23, 2008

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

- n
B-1.00--0.80 ®-0.80--0.60 H-0.60--0.40 H-0.40-0.20 W-0.20-0.00

D0.00-0.20 B0.20-040 DO040-050 @0.80-0.80 MO.B0-1.00

Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
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Calibration Laboratory of A,
Schmid & Partner S

Engineering AG -3 3
Mnhgumga, 8004 Zurich, Switzerland % ﬁ;

Accreditod by tha Swiss Accredilation Sarvice |SAS)
The Swiss Accreditation Service is ona of the signatories to the EA
Multitateral Agresment for the recognition of calibration certificates

ciers  Sporton (Auden)

Schwelzerischor Kalibriordionst
Sarvice suisse détalonnage
Servizio svizzero di taratura
Bwiss Calibration Service

Acereditation No.: SCS 108

Cartificate Na: EX3-3514_Jan09

CALIBRATION CERTIFICATE

Condition of the calibrated tem [0 Tolerance

Object EX3DV3 - SN:3514

Calibration procadure(s) QA CAL-01.v6, QA CAL-14.v3and QA C
wmww

Calibrafion date January 21, 2009

N3
pmbu

Calibration Equipment used (MATE critical for calibration)

This calibration cenificals documants tha tracaab@ty 10 national standanss, which realize the physical units of moasunements (51),
Thi measunemeants and the uncortainties with confidence probabilty s ghvan on the following pages and ane par of the cariificate.

Al calibrations hive been conducted in the closed |sboriony fecity: emdasonmant tomgaratun (22 & 3)"C and humidity < T0%

Primary Standands o# Cal Date [Cedificate No.} Scheduled Calibration

Power matar E44108 GB41203674 1-Apr-08 (Mo, 217-00T88) Apr-D8

Power sansor E44128 MY4148527T 1-Apr-08 (Mo, 21T-D0788]) Apr-08

Powar senaor E44124 MY4149808T 1-Ape-08 (Mo, 21T-00788) Ape-08

Relorence 3 0B Atlenuator 5N 55054 (Jg) 1=Jul-08 [No. 217-00855) Julf@

Raferance 20 9B Attanuator 5N: 550486 {2080) 31-Mar-08 (No. 217-00T6T) Ape-08

Rafarence 30 dB Attenuator 5N: 55128 (30b) 1-Juil-08 (No. 297-D0868) Jul-0E

Relerenca Probe ES30W2 SM: 3013 2-Jan-00 (No. ES3-3011_JanlS) Jan-10

DAEA SN: 660 8-Sap-08 (No. DAE4-560_Sapl8) Sep-00

Secondary Standams D& Chiack Date (in housea) Schaduled Chack

RF ganarslor HP BE4EC USIE42UMTOD 4-Aug-88 (in housa check Cct-07) In howsae chock: Ocl-D8

Network Analyzer HP BT53E US37300585 18-0ci-01 (in house check 0ct-08) Iy howse chack: Cct-08
BT Funation

Issued: Jenuary 21, 2009

This caltration cenificate shall not be reproduced excapt in full without written approval of the laboratory,

Certificale Mo: EX3-3514_Jan(8
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Calibration Certificate of DASY

Calibration Laboratory of A, §  Schweizsrischer Kailbrierdienst

Schmid & Partner g c Service suisse ddtalonnage
Enginggﬁng AG N % Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland "'zfﬁ?\“ S Swiss Calibration Service

Accroditod by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreamaent for tha recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

Polarization o o rotation around probe axis

Polarization & 5 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 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 Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:
= NORMx,y,z: Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
MNORMx,y,z does not effect the E2-field uncertainty inside TSL (see below ConvF).
= NORM(Nx,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 thestated uncertainty of ConvF.

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

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close 1o 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.

= Spherical isotropy (30 deviation from isocfropy): in a field of low gradients realized using a
fiat phantom exposed by a patch anfenna.

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

Cerificata No: EX3-3514_JanDg Page2af 8
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EX3DV3 SN:3514 January 21, 2009

Probe EX3DV3

SN:3514

Manufactured: December 15, 2002
Last calibrated: January 31, 2008
Recalibrated: January 21, 2009

Calibrated for DASY Systems

(Mote: non-compatible with DASY2 system!)
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EX3DV3 SN:3514 January 21, 2009

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensitivity in Free Spaceﬁ‘ Diode Compressiona
NormX 0.66 £10.1%  pV/(V/m)? DCP X 91 mvV
NormY 0.70 £10.1%  pV/(Vim)® DCP Y 94 mV
NormZ 0.60 £10.1%  pV/(V/im)® DCP 2 95 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SARy, [36] Without Correction Algarithm 7.7 4.4
SAR,, [%] With Correction Algorithm 0.8 0.3
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR,, [3%] Without Correction Algorithm B.2 3.4

SAR;, [%] With Correction Algorithm 0.7 0.3

Sensor Offset

Probe Tip to Sensor Center 1.0 mm

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 85%.

* The uncertainties of MormX,Y,Z do not affect the E*-fied uncertainty inside TSL (see Page &)
* Mumerical linearization paramater: uncertainty not required.

Cerificate Mo: EX3-3514_Jan09 Page 4 of 8
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EX3DV3 SN:3514 January 21, 2009

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

T
512
"
5
£
-

1.0 —-'.v-—-o_o-——u---_.____‘_‘_d
g
2
= 0.8
o
£
@
=]
Z 08
w

0.7

0.6

0.5

0 500 1000 1500 2000 2500 3000
f [MHz]
—g— TEM —0— R22
Unceriainty of Frequency Response of E-field: £ 6.3% (k=2)
Corlificaie No: EX3-3514_Jan08 Page 5 of @
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«onon ae. Calibration Certificate of DASY

EX3DV3 SN:3514 January 21, 2009

Receiving Pattern (), 9 = 0°

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

1.0
0g ;
0.6 T —0— 30 MHz
_. 04 i —8— 100 MHz
g 02 : —o— 500 MHz2
5 o0 BRSNS s e s SRR e80T o o
b s —&— 2500 MHz
0.6
0.8
=10
] 60 120 180 240 300
L1y
Uncertainty of Axial Isctropy Assessment: £ 0.5% (k=2)
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BRFORTON LAE.

EX3DV3 SN:3514 January 21, 2009

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

1.E+0S

1.E+D4

Input Signal [;V]
m
[
=]
L

1.E+02

1.E+01

1.E+00
0.0001 0.001 0.01 0.1 1 10 100

SAR [mWicm’]

—8— not compensaled —— compansated

0001 0.0 0.1 1 10 100
SAR [mWicm']

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV3 SN:3514 January 21, 2009
Conversion Factor Assessment

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

900 + 50 /%100 Head 415+5% 097 +£5% 0.45 0.76 8931 =11.0% (k=2)
1810 + 50/ %100 Head 40.0%5% 1.40 £ 5% 0.60 0.63 B.16 = 11.0% (k=2)
2300 + 50/ % 100 Head 394 +5% 1.71 5% 0.53 0.63 T.78 £11.0% (k=2)
2600 + 50 /%100 Head 39.015% 196 + 5% 0.18 2.19 7.34 +11.0% (k=2)
3500 + 50/ %100 Head 379+5% 291+5% 0.50 0.86 689 £13.1% (k=2)
5200 + 507+ 100 Head 380+5% 468:5% 0.40 1.70 4.78 £13.1% (k=2)
5300 +50/+ 100 Head 359x+5% 4.76:5% 0.40 1.70 440 =13.1% (k=2)
5500 + 507+ 100 Head 35615% 4.86:5% 0.40 1.70 422 £13.1% (k=2)
5600 + 507+ 100 Head 355z5% 5.07 £+ 5% 0.40 1.70 4,13 £13.1% (k=2)
5800 +50/+100 Head 353z5% S527:5% 0.40 1.70 413 £13.1% (k=2)
00 +50/7+100 Body 55025% 1.05 2 5% 0.42 0.76 9.41 = 11.0% (k=2)
1810 +507+ 100 Body 53.3+5% 1.52 £ 5% 0.85 0.56 B.18 = 11.0% (k=2)
2300 + 50+ 100 Body 52825% 1.85+ 5% D.18 417 7.60 = 11.0% (k=2)
2600 + 507+ 100 Body 52525% 216 £ 5% 0.34 1.14 7.20 £ 11.0% (k=2)
3500 + 507+ 100 Body 51.315% 33N +5% 0.53 D.81 640 * 13.1% (k=2)
5200 +50 7+ 100 Body 49.0zx5% 5.30 £ 5% 0.45 1.75 4.29 +13.1% (k=2)
5300 + 507+ 100 Body 489%5% 5,4!2 + 5% 0.45 1.75 394 +13.1% (k=2)
5500 +50/+100 Body 4B6+5% S56525% 045 1.75 3.88 =13.1% (k=2)
5600 + 507+ 100 Body 4B515% 577 £ 5% D45 1.75 389 +13.1% (k=2)
5800 + 507+ 100 Body 48.215% 6.00 £ 5% 0.45 1.7T86 3.85 +132.1% (k=2)

£ The validity of £ 100 MHz enly applies for DASY vd.4 and higher (soe Page 2). Tha uncertsinty is the RSS
of the ConvF uncertainty sl calibration frequency and the uncertainty for the indicated frequoncy band,

Cenificale No: EX3-3514_Jan08
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«onon ae. Calibration Certificate of DASY

EX3DV3 5N:3514 January 21, 2009

Deviation from Isotropy in HSL
Error (¢, 3), f =900 MHz

Error [dB]

n

-1.00-080 ®-0 m—I:I.BI:I W -0.60--0.40 B-0.40--0.20 W.0.20-0.00

0000-020 B0O20-040 OO040-060 DO0S0-0.80 WOED-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificale No: EX3-3514_Jan09 Page 8ol B
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SPORTON LAB. FCC SAR Test Report Report No. : FA982208

Appendix D. Product Photos
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seonron tas. FCC SAR Test Report Report No. : FA982208

Appendix E. Test Setup Photos

USB Configuration 1 USB Configuration 2
(Horizontal Up with Phantom 5 mm Gap) (Horizontal Down with Phantom 5 mm Gap)
- -

E 2
USB Configuration 3 USB Configuration 4
(Vertical Front with Phantom 5 mm Gap) (Vertical Back with Phantom 5 mm Gap)

USB Configuration 1 for Back Off SAR
(Horizontal Up with Phantom 10 mm Gap)

SPORTON INTERNATIONAL INC. Page Number : Elof E1
TEL : 886-3-327-3456 Report Issued Date : Oct. 09, 2009
FAX : 886-3-328-4978 Report Version : Rev. 01
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