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1. Statement of Compliance

The Specific Absorption Rate (SAR) maximum results found during testing for the MiTAC
Technology Corp. Notebook PC MTC / GETAC, E100 / E100N are as follows (with expanded
uncertainty 21.9%):

<Sandalone SAR>
802.11b/g SAR
M odel (W/KgQ)
E100 0.00014
E100N 0.028
<Volume Scan SAR>
- Multi Band 1g SAR
Position Mode Channel (W/kg)
. WCDMA Band V (RMC 12.2K) 4182
Rear Facewith Holster Ocm Gap 802.11b 6 1.32
. WCDMA Band V (RMC 12.2K) 4182
Rear Facewith Holster Ocm Gap Blueiooth 39 131

They are in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1999 and had been
tested in accordance with the measurement methods and procedures specified in OET Bulletin 65

Supplement C (Edition 01-01).

Approved by
T |
22T
1"‘&%.{{_# I“'j W W
Fal |
'
Roy Wu 4
Manager
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2. Administration Data

2.1 Testing Laboratory

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

TaoYuan Hsien, Taiwan, R.O.C.
Telephone Number ;. 886-3-327-3456
Fax Number : 886-3-328-4978

2.2 Detail of Applicant

Company Name: MiTAC Technology Corp.
Address: 9™ FL., No.75, Ming Sheng E. Rd., Sec.3, Taipei, Taiwan

2.3 Detail of Manufacturer

Company Name: GeTAC Technology(Kunshan) LTD.
Address: No.269, 2nd Road, Export Processing Zone, Changjiang South Road,
Kunshan, Jiangsu, P.R.C

2.4 Application Details

Date of reception of application: Nov. 30,2007

Start of test : Jan. 05, 2008
End of test : Jan. 08, 2009
©2008 SPORTON International Inc. SAR Testing Lab Page 2 of 31
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3 General Information
3.1 Description of Device Under Test (DUT)
Product Feature & Specification
DUT Type: Notebook PC
Trade Name: MTC / GETAC
Model Name: E100/ E100N
FCCID: MAUEO03
Tx Freguency : 802.11b/g & Bluetooth : 2400 ~ 2483.5 MHz
Rx Frequency : 802.11b/g & Bluetooth : 2400 ~ 2483.5 MHz
802.11b : 16.56 dBm
Maximum Output Power : 802.11g: 13.56 dBm
Bluetooth : 2.065 dBm
Antenna Type: 802.11b/g & Bluetooth : PIFA Antenna
HW Version : RO3
SW Version : R102 (BIOS)
Typeof Modulation: ?é;eﬁobt/z :: GDZZI; OFDM
DUT Stage: Identical Prototype
Application Type: Certification
©2008 SPORTON International Inc. SAR Testing Lab Page 3 of 31
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3.2 Basic Description of Equipment under Test

Equipment Notebook PC
Trade Name MTC/GETAC
Model Name E100/ E100N
FCCID MAUEO3
Brand Name FSP
AC Adapter Model NarT]e FSP050-1AD101C
Power Rating I/P: 100-240Vac, 50-60Hz, 1.3A
AC Power Cord Type 1.8 meter non-shielded cable without ferrite core
Brand Name FSP
DC Adapter M odel Name FSP050-1AD101C
Power Rating O/P: 12Vdc, 4.16A, 50W MAX
AC Power Cord Type 1.55 meter shielded cable with ferrite core
Sayno for E1I00N
Brand Name Panasonic for E100
URI18650F(M) for E1I00N
Battery Model Name CGRI8650E for E100
Power Rating 7.4Vdc, 5200mAh, 4cell
Type Li-ion
Remark:

1. E100 is almost the same as E100N. The differences between these models are panel and keyboard as follows:
a. Panel of E100 is 8.4 inch, and E100N is 8.9 inch.
b. E100N doesn’t have the number key on the keyboard, but E100.

2. Above EUT's information was declared by manufacturer. Please refer to the specifications of manufacturer or

User's Manual for more detailed features description.

©2008 SPORTON International Inc. SAR Testing Lab
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3.3 Configuration of the Equipment
Model Name: E100N
Notebook Specification
Item Brand Model P/N Specification
CPU Intel Stealey TDP 3W - 800 MHz
Toshiba 8.9 inch TFT-LCD 8.9 inch
LCD Toshiba MODULE LTDO8EXYM | LTDOS9EXYM | TFT-LCD Module
1024x768 1024x768
HDD Toshiba MK1011GAH --- 100 GB
Memory Qimonda HYS64T128(;21EDL_3S_B - DDR2 667 1GB
Adapter FSP PS050-1AD101C --- ---
DC 7.4V
S UR18650F(M ’
Battery Sayno a(I;y;)OO n 600Ma1§) ) - Li-ION/ Sayno cell -
' 5200mAH/4cell,(P)
Billionton, MiniCard
WLAN (USB I/F) GMEWLGRL --- 802.11b/g
Bluetooth Billionton (USB I/F) GUBTCR42M --- V2.0 + EDR
GPS GlobalSat ET-312 --- RS232
3G Novetel E725 --- ---
Model Name: E100
Notebook Specification
Item Brand Model P/N Specification
CPU Intel Stealey TDP 3W - 800 MHz
. 8.4 inch
LCD AUO 8.4" SVGA G084SN020 Vt?orflor digitizer| 0845N02 VO | SVGA Color TFT
P LCD Module 800x600
HDD Toshiba MK6008GAH - 60GB
Memory HYNIX HYMP512S64CP8-Y5 -—- DDR2 667 1GB
Adapter FSP PS050-1AD101C --- ---
DC 7.4V,
Batte Panasonic Panasonic CGR18650E . Li-ION/ Panasonic
Y 2.550AH cell - 5200mAH/4cell,
(P)
Billionton, MiniCard
WLAN (USB I/F) GMEWLGRL --- 802.11b/g
Bluetooth Billionton (USB I/F) GUBTCR42M - V2.0 + EDR
GPS GlobalSat ET-312 --- RS232
3G Novetel E725 --- ---
©2008 SPORTON International Inc. SAR Testing Lab Page 5 of 31
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3.4 Product Photo

Please refer to Appendix E

3.5 Applied Standards

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

47 CFR Part 2 (2.1093),

IEEE C95.1-1999,

IEEE C95.3-2002,

IEEE P1528-2003, and

OET Bulletin 65 Supplement C (Edition 01-01)

KDB 447498 D01 v03r01 Mobile and Portable Device RF Exposure Procedures
KDB 248227 r1.2 SAR Measurement Procedures for 802.11abg Transmitters

3.6 Device Category and SAR Limits

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

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

3.7 Test Conditions:

3.6.1 Ambient Condition

ltem MSL 2450 MSL 2450

Test Date Jan. 05, 2008 Jul. 11, 2008
Tissue simulating liquid temper ature (°C) 21.3 21.5

Ambient Temperature (°C) 20-24

Humidity (%) <60

©2008 SPORTON International Inc. SAR Testing Lab Page 6 of 31
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3.6.2 Test Configuration

Measurements were performed on the lowest, middle, and highest channel for each testing position
for head SAR testing. Measurements were performed only on the middle channel if the SAR is
below 3 dB of limit for body SAR testing.

The DUT was set maximum output power during all tests.

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

The individual SAR of Bluetooth was not required, because the output power of Bluetooth is 2.065
dBm less than 60/f.

According KDB 447498 3) B) ii) (1), the closest separation distance between the WLAN and
Bluetooth antenna is 6.00 cm large than 5 cm and output power of Bluetooth is 2.065 dBm less than
60/f, so simultaneous transmission evaluation for WLAN and Bluetooth is not required.

©2008 SPORTON International Inc. SAR Testing Lab Page 7 of 31
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4 Specific Absorption Rate (SAR)

4.1 | ntroduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio
field. The SAR distribution in a biological body is complicated and is usually carried out by
experimental techniques or numerical modeling. The 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.
). The equation description is as below:

SAR = i(d_Wj :E(d_WJ
dt\ dm) ~ dt| pav

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

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

_ o
SAR= C

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

or related to the electrical field in the tissue by

sar= 7IEL
0

, where o is the conductivity of the tissue, © 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.

©2008 SPORTON International Inc. SAR Testing Lab Page 8 of 31
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5 SAR Measurement Setup

Remote Cantrol Box PC
O I 11—
D I_II—II_I\
| — ——— | —
Signal Lamps
e
Measurement Server

g‘ DASY4

2y Serlal +
Digital /&

Light Beam

Teach Pendant
Robot Controller

— (CSTME-type)

DO

Fig. 5.1 DASY4 System

©2008 SPORTON International Inc. SAR Testing Lab

Electro-Optical Converter (EOQC)

DAE

(Cpt. Link)
(Opt. Link) E-field Probe
{touch serface detect)

— Phantom
|| Tissue Simulating
Liguid

- Device Under Test

Device Holder
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The DASY4 system for performance compliance tests is illustrated above graphically. This system
consists of the following items:

VVVY VVVV ¥V VVVY

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

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

A dosimetric probe equipped with an optical surface detector system

The electro-optical converter (ECO) performs the conversion between optical and electrical
signals

A measurement server performs the time critical tasks such as signal filtering, control of the
robot operation and fast movement interrupts.

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

A computer operating Windows XP

DASY4 software

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

The SAM twin phantom

A device holder

Tissue simulating liquid

Dipole for evaluating the proper functioning of the system

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

5.1 DASY4 E-Field Probe System

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

©2008 SPORTON International Inc. SAR Testing Lab Page 10 of 31
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5.1.1 ET3DV6 E-Field Probe Specification

Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection
system
Built-in shielding against static charges

PEEK enclosure material (resistant to
organic solvents)

Frequency 10 MHz to 3 GHz

Directivity + (.2 dB in brain tissue (rotation around
probe axis)

+ 0.4 dB in brain tissue (rotation . .
perpendicular to probe axis) == =

Dynamic Range 5 W/g to 100mW/g; Linearity: +£0.2dB Fig. 5.2 Probe Setup on Robot

Surface Detection 4 0.2 mm repeatability in air and clear
liquids on reflecting surface

Dimensions Overall length: 330mm
Tip length: 16mm
Body diameter: 12mm
Tip diameter: 6.8mm

Distance from probe tip to dipole centers:
2.7mm

Application General dosimetry up to 3GHz

Compliance tests for mobile phones and
Wireless LAN

Fast automatic scanning in arbitrary
phantoms

5.1.2 ET3DV6 E-Field Probe Calibration

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

©2008 SPORTON International Inc. SAR Testing Lab Page 11 of 31
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» ET3DV6snl1/87

Sensitivity

X axis: 1.63 uVv

Y axis : 1.66 uV

Z axis : 2.08 uVv

Diode compr ession point X axis : 92 mV Y axis : 96 mV Z axis : 91 mV
Conversion factor Fr(e“(/]IL;'ezr;cy X axis Y axis Z axis
(Head / Body)
2350~2550 4.50/4.02 4.50/4.02 4.50 /4.02
Boundary effect Fr(eh(/l}lﬁe;)cy Alpha Depth
(Head / Body)
2350~2550 0.67/0.65 1.81/2.15

> ET3DV6sn1788

Sensitivity X axis : 1.72 uV Y axis : 1.66 uV Z axis : 1.70 uV
Diode compr ession point X axis : 91 mV Y axis : 93 mV Z axis : 94 mV
Frequen : : .
Conversion factor (e“;le)Cy X axis Y axis Z axis
(Head / Body)
2350~2550 4.58 /4.17 4.58/4.17 4.58 /4.17
Frequen
Boundary effect (e'\sz)cy Alpha Depth
(Head / Body)
2350~2550 0.61/0.61 2.39/2.58

» ET3DV6snlr/87

Sensitivity X axis : 1.63 uV Y axis : 1.67 uV 7 axis : 2.18 uV
Diode compr ession point X axis : 90 mV Y axis : 93 mV Z axis : 92 mV
Fr(el\(/qluHle;cy X axis Y axis Z axis
Conversion factor 800~1000 6.06/591 6.06/5.91 6.06/5.91
(Head / Body) 1650~1850 5.36/4.73 5.36/4.73 5.36/4.73
1850~2050 5.01/4.49 5.01/4.49 5.01/4.49
2350~2550 4.49/3.79 4.49/3.79 4.49/3.79
Fr(e'\jl;egcy Alpha Depth
Boundary effect 800~1000 0.30/0.31 2.80/2.98
(Head / Body) 1650~1850 0.53/0.60 2.11/2.20
1850~2050 0.59/0.68 1.96/1.95
2350~2550 0.77 / 0.90 1.57/1.51

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

©2008 SPORTON International Inc. SAR Testing Lab
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5.2 DATA 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 mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

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

5.3 Robot

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

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

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

YVVVYY

5.4 Measurement Server

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

32 MB chipset and

64 MB RAM.

Communication with
the DAE4 electronic box
the 16-bit AD-converter system for optical detection and digital I/O interface.

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

©2008 SPORTON International Inc. SAR Testing Lab Page 13 of 31
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5.5 SAM Twin Phantom

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

»  Left head

» Right head

»  Flat phantom

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

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

Fig. 5.3 Top View of Twin Phantom

Fig. 5.4 Bottom View of Twin Phantom

©2008 SPORTON International Inc. SAR Testing Lab Page 14 of 31
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5.6 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 in 5 mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of + 20%. An accurate device position is therefore
crucial for accurate and repeatable measurement. The position in which the devices must be
measured, are defined by the standards.

The DASY4 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 DASY4 device holder has been made out of low-loss POM material having the following
dielectric parameters: relative permittivity &, =3 and loss tangent 6 = 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. 5.5 Device Holder

©2008 SPORTON International Inc. SAR Testing Lab Page 15 of 31
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5.7 Data Storage and Evaluation

5.7.1 Data Storage

The DASY4 software stores the assessed data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all the necessary software parameters for
the data evaluation (probe calibration data, liquid parameters and device frequency and modulation
data) in measurement files with the extension .DA4. The 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., [V/m], [A/m], [mW/g]). Some of these units are not available in certain
situations or give meaningless results, e.g., a SAR-output in a non-lose media, will always be zero.
Raw data can also be exported to perform the evaluation with other software packages.

5.7.2 Data Evaluation

The DASY4 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 Normj, a0 a1, a;
- Conversion factor ConvFj
- Diode compression point depi
Device parameters - Frequency f
- Crest factor cf
Media parameters - Conductivity o
- Density (o]

These parameters must be set correctly in the software. They can be found in the component
documents or they can be imported into the software from the configuration files issued for the
DASY components. In the direct measuring mode of the 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. The formula for each channel can be given as
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Vi = u+ u o
| I del

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

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

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

Efiddprobes E, — |— i
NormConvF
2
H-field probes H, — \/\Ti_""wail ff+a,-2f
with V;= compensated signal of channel i (i =X, y, z)

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

ConvF = sensitivity enhancement in solution

a,; = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]
Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m

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

Etot = \/E>2<+EY2+E§

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

SAR = E’ o

tot ©

£-1000

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

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

The power flow density is calculated assuming the excitation field to be a free space field.
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2
P — B or P,.= HJ-377
pwe 3770 pwe tot .
with Ppwe= equivalent power density of a plane wave in mW/cm?
Etot = total electric field strength in V/m
Htot= total magnetic field strength in A/m
5.8 Test Equipment List
: : Calibration
Manufacture| Name of Equipment Type/M odel Serial Number
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ET3DV6 1787 Aug. 28,2007 | Aug. 27,2008
SPEAG  |Dosimetric E-Filed Probe ET3DV6 1787 Aug. 26,2008 | Aug. 25,2009
SPEAG Dosimetric E-Filed Probe ET3DV6 1788 Sep. 26,2007 | Sep. 25,2008
SPEAG 2450MHz System D2450V2 736 Jul. 12,2007 | Jul. 11,2009
Validation Kit
SPEAG Data Acquisition DAE3 577 Nov. 12,2008 | Nov. 11,2009
Electronics
Data Acquisition
SPEAG . DAE4 778 Sep. 17,2007 | Sep. 16,2008
Electronics
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom QD 000 P40 C TP-1303 NCR NCR
SPEAG Phantom QD 000 P40 C TP-1383 NCR NCR
SPEAG Phantom QD 0VA 001 BB 1029 NCR NCR
SPEAG Robot Staubli RX90BL |F03/5W15A1/A/01 NCR NCR
SPEAG Measurement Server | SE UMS 001 BA 1021 NCR NCR
Agilent | TTVA Series Network E8358A US40260131 | Apr. 02,2008 | Apr. 01,2009
Analyzer

Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
Agilent Power Amplifier 8449B 3008A01917 NCR NCR

R&S Power Meter NRVD 101394 Oct. 31,2007 | Oct. 30, 2008

R&S Power Sensor NRV-Z1 100130 Oct. 31,2007 | Oct. 30, 2008

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

Table5.1 Test Equipment List
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6 Tissue Simulating Liguids

For the measurement of the field distribution inside the SAM phantom with DASY4, the phantom
must be filled with around 25 liters of homogeneous tissue simulating liquid. The liquid height from
the ear reference point (ERP) of the phantom to the liquid top surface is (head SAR) or from the flat

phantom to the liquid top surface (body SAR) is 15.2cm.

The following ingredients for tissue simulating liquid are used:

Water: deionized water (pure H,0), resistivity

Salt: pure NaCl — to increase conductivity

the spread of bacteria and molds.

YV V VVVYVY

CAS#112-34-5 — to reduce relative permittivity.

16MQ- as basis for the liquid
Sugar: refined sugar in crystals, as available in food shops — to reduce relative permittivity

DGM BE: Deithlenglycol-monobuthyl ether (DGMBE), Fluka Chemie GmbH,

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

Table 6.1 gives the recipes for one liter of head and body tissue simulating liquid for frequency

band 2450 MHz.

Ingredient M SL -2450

Water 698.3 ml

Cellulose 0g

Salt 0g

Preventol D-7 0g

Sugar Og

DGMBE 301.7 ml

Total amount 1 liter (1.0 kg)

Dielectric Parametersat 22° |[f=2450MHz
&= 52.7£5%,
0= 1.95+5% S/m

Table 6.1 Recipesfor 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.
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Table 6.2 shows the measuring results for muscle simulating liquid.

Bands Frequency | Permittivity | Conductivity | Measurement
(MHz) (=) (o) Date
2412 53.6 1.92
802.11b/g 2437 53.5 1.95 Jan. 05, 2008
2462 53.4 1.98
2412 53.9 1.89
802.11b 2437 53.7 1.92 Jul. 11, 2008
2462 53.7 1.95
802.11b 2437 51.2 1.97 Jan. 08, 2009
2402 53.9 1.89
Bluetooth 2441 53.7 1.92 Jul. 11, 2008
2480 53.7 1.98

Table 6.2 Measuring Resultsfor Simulating Liquid

The measuring data are consistent withe, = 52.7 £ 5% and o= 1.95 + 5% for body SAR of

802.11b/g and Bluetooth.
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7 Uncertainty Assessment

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

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

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the
relevant information available. These may include previous measurement data, experience and
knowledge of the behavior and properties of relevant materials and instruments, manufacture’s
specification, data provided in calibration reports and uncertainties assigned to reference data taken
from handbooks. Broadly speaking, the uncertainty is either obtained from an outdoor source or
obtained from an assumed distribution, such as the normal distribution, rectangular or triangular
distributions indicated in Table 6.1

Sji;ﬁtﬂirggs Normal Rectangular Triangular U-shape
Multiplying factor ® 1k ® 1/+/3 1//6 1/V/2
(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of variations in the measured
quantity

(b) K is the coverage factor
Table 7.1 Multiplying Factions for Various Distributions

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

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement
result within which the measured value is confidently believed to lie. It is obtained by multiplying
the combined standard uncertainty by a coverage factor. Typically, the coverage factor ranges from
2 to 3. Using a coverage factor allows the true value of a measured quantity to be specified with a
defined probability within the specified uncertainty range. For purpose of this document, a coverage
factor two is used, which corresponds to confidence interval of about 95 %. The DASY4
uncertainty Budget is showed in Table 7.2.
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: - 7 Standard Vi
- Uncertainty Probability " Ci

Error Description Value+ % B Divisor (19) L(J:Fg(; Voerff
M easurement Equipment
Probe Calibration +5.9% Normal 1 1 +5.9 % 0
Axial Isotropy +4.7 % Rectangular \3 0.7 +1.9 % o0
Hemispherical Isotropy +9.6 % Rectangular \3 0.7 +3.9% 0
Boundary Effects +1.0% Rectangular V3 1 +0.6 % 0
Linearity +4.7 % Rectangular V3 1 +2.7% 0
System Detection Limits +1.0 % Rectangular V3 1 +0.6 % 0
Readout Electronics +0.3 % Normal 1 1 +0.3 % 0
Response Time +0.8 % Rectangular V3 1 +0.5 % 0
Integration Time +2.6 % Rectangular V3 1 +1.5% 0
RF Ambient Noise +3.0 % Rectangular V3 1 +1.7% 0
RF Ambient Reflections +3.0 % Rectangular V3 1 +1.7% 0
Probe Positioner +0.4 % Rectangular \3 1 +0.2 % 0
Probe Positioning +2.9 % Rectangular \3 1 +1.7% 0
Max. SAR Eval. +1.0 % Rectangular \3 1 +0.6 % 0
Test Sample Related
Device Positioning +2.9 % Normal 1 1 +2.9 145
Device Holder +3.6 % Normal 1 1 +3.6 5
Power Drift +5.0 % Rectangular \3 1 +2.9 0
Phantom and Setup
Phantom Uncertainty +4.0 % Rectangular \3 1 +2.3 0
Liquid Conductivity (target) +5.0 % Rectangular \3 0.64 +1.8 0
Liquid Conductivity (meas.) +2.5% Normal 1 0.64 +1.6 0
Liquid Permittivity (target) +5.0 % Rectangular \3 0.6 +1.7 0
Liquid Permittivity (meas.) +2.5% Normal 1 0.6 +1.5 0
Combined Standard Uncertainty +10.9 387
Coverage Factor for 95 % =2
Expanded uncertaint
(Cgver agefactor = 2)y 219

Table 7.2 Uncertainty Budget of DASY 4

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Page 22 of 31
Rev. 04




wamonise FCC SAR Test Report Test Report No : FA841815B

8 SAR Measurement Evaluation

Each DASY4 system is equipped with one or more system validation kits. These units, together
with the predefined measurement procedures within the DASY4 software, enable the user to
conduct the system performance check and system validation. System validation kit includes a
dipole, tripod holder to fix it underneath the flat phantom and a corresponding distance holder.

8.1 Purpose of System Performance Check

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

8.2 System Setu

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

5
Cable > 2m
1 AVAYA 3_ ’
Attn. 3db
(W)
4
Fig. 8.1 System Setup for System Evaluation
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1. Signal Generator
2. Amplifier
3. Directional Coupler
4. Power Meter
5. 2450 MHz Dipole

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

i
Fig 8.2 Dipole Setup
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8.3 Validation Results

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

Frequency Target | Measurement o M easur ement
(MH2) SAR | Wikg) | data(wikg) | Vaiaton Date

SAR (1g) | 52.5 53.2 1.3

2450 MHz Jan. 05, 2008
SAR (10g)| 24.4 25.3 3.7
SAR (1g) | 52.5 49.4 -5.9

2450 MHz Jul. 11, 2008
SAR (10g)| 24.4 23.8 -2.5
SAR (1g) | 52.5 55.6 59

2450 MHz Jan. 08, 2009
SAR (10g)| 24.4 25.6 4.9

Table 8.1 Target and Measurement Data Comparison

The table above indicates the system performance check can meet the variation criterion.
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9 Description for DUT Testing Position

This DUT was tested in three different positions. They are “Rear Face with Holster 0 cm Gap”,
“Rear Face without Holster 0 cm Gap” and “Bottom Side with 0 cm Gap”.

Remark: Please refer to Appendix F for the test setup photo.
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10 Measurement Procedures

The measurement procedures are as follows:

Linking DUT with base station emulator CMU200 in middle channel

Setting CMU200 to allow DUT to radiate maximum output power

Measuring output power through RF cable and power meter

Placing the DUT in the positions described in the last section

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

Taking data for the lowest, middle, and highest channel on worst testing position

VVVVVYY

According to the OET Bulletin 65 Supplement C standard, the recommended procedure for
assessing the peak spatial-average SAR value consists of the following steps:

»  Power reference measurement
» Areascan

» Zoom scan

»  Power reference measurement

10.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the OET
Bulletin 65 Supplement C standard. It can be conducted for 1g and 10g, as well as for user-specific
masses. The DASY4 software includes all numerical procedures necessary to evaluate the spatial
peak SAR value.

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:

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

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

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

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

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

® calculation of the averaged SAR within masses of 1g and 10g
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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. The Zoom
Scan is performed around the highest E-field value to determine the averaged SAR-distribution over

1g

10.3 SAR Averaged Methods

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

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the
inner phantom surface. The extrapolation distance is determined by the surface detection distance
and the probe sensor offset. The uncertainty increases with the extrapolation distance. To keep the
uncertainty within 1% for the 1 g and 10 g cubes, the extrapolation distance should not be larger than
5 mm.
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11 SAR Test Results
11.1 Rear Face with Holster 0 cm Gap
g Conducted ...| Measured —
M odel Band Chan. (';/:qu') M o_tlj_ula:on Power POV\gBI)D”ft 1g SAR (\I;\'I?Illt) Results
yp (dBm) (W/kg) 9
1 2412 CCK 16.16 -0.04 0.016 1.6 Pass
802.11b 2437 CCK 16.38 -0.135 0.028 16 Pass
11 2462 CCK 16.56 -0.145 0.018 1.6 Pass
E100N 1 2412 OFDM 13.11 - - - -
802.11g 6 2437 OFDM 13.12 0.179 0.00939 1.6 Pass
11 2462 OFDM 13.56 - - - -
1 2412 CCK 16.16 - - - -
802.11b 6 2437 CCK 16.38 -0.142 0.00014 1.6 Pass
11 2462 CCK 16.56 - - - -
E100 1 2412 OFDM 13.11 - - - -
802.11g 6 2437 OFDM 13.12 - - - -
11 2462 OFDM 13.56 - - - -
11.2 Rear Face without Holster 0 cm Gap
. Conducted ...| Measured —
Model Band Chan. (zliqi) M ogula:on Power POV\gBI)D”ft 1g SAR (\I;\'/;E't) Results
yp (dBm) (W/kg) 9
E100N 802.11b 6 2437 CCK 16.38 -0.136 0.028 1.6 Pass
11.3 Bottom Side with 0 cm Gap
g Conducted ...| Measured o
M odel Band Chan. (';/:qu') M o_tlj_ula:on Power POW(gBI)D”ft 1g SAR (\I;\'I?Illt) Results
yp (dBm) (W/kg) 9
1 2412 CCK 16.16 - - - -
802.11b 6 2437 CCK 16.38 -0.106 | 0.0000305 | 1.6 Pass
E100N 11 2462 CCK 16.56 - - - -
1 2412 OFDM 13.11 - - - -
802.11g 6 2437 OFDM 13.12 - - - -
11 2462 OFDM 13.56 - - - -
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11.4 Volume Scan
Power Measured | Multi Band Limit
Position Mode Channel| Drift 1g SAR 1g SAR (W/kg) Result
(dB) | (Wkg | (Wikg) -
. WCDMA Band V
Rear Fa(l)ccemwcl}t: Holster (RMC 12.2K) 4182 0.00484 1.31 132 16 Pass
P 802.11b 6 0.12 0.04
. WCDMA Band V
Rear Fa(l)ccemwcl}t: Holster (RMC 12.2K) 4182 0.00484 1.31 131 16 Pass
P Bluetooth 39 0.001 0.00087

Remark:

1. According KDB 447498 3) B) ii) (1), the closest separation distance between the WLAN and
Bluetooth antenna is 6.00 cm large than 5 cm and output power of Bluetooth is 2.065 dBm less
than 60/f, so simultaneous transmission evaluation for WLAN and Bluetooth is not required.

2. The worst configuration on each position is used for the volume scan.

3. Test Engineer: Gordon Lin, Jason Wang, Eric Huang, and Robert Liu.
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Appendix A - System Performance Check Data

Test Laboratory: Sporton International Inc. SARHAC Testing Lab Date: 2008/1/5
System Check Body 2450MHz
DUT: Dipole 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Mediom: MSL_2450 Medium parameters used: f= 2450 MHz: 6 = 1.97 mho/m; g = 53 4; p = 1000 kg.-"m3
Ambient Temperature © 22.9 'C; Liquid Temperature @ 21.3C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.02, 402, 4.02); Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: ELT 4 0; Type: QDOVAO01IBA: Serial: 1029

- Measurement SW: DASY4 V4.7 Buld 35; Postprocessing SW: SEMCAD. V1.8 Buld 176

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = 6.23 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm, dz=5mm
Reference Value = 58.4 Vim; Power Dnft = 0.007 dB

Peak SAR (extrapolated) = 11.3 Wikg

SAR(1 2) =5.32 mW/g; SAR(10 g) =2.53 mW/g

Maximum value of SAR (measured) = 599 mW/g

db
0.000

-4.00

-8.00

-12.0

-16.0

-20.0

0dB=599mW/g
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Test Laboratery: Sperton International Inc. SAR/HAC Testing Lab Date: 2008/7/11
System Check Body 2450MHz
DUT: Dipole 2450 MHz

Communication System: CW; Frequency: 2450 MHz:Duty Cycle: 1:1
Mediuom: MSL_2450 Medium parameters used: £= 2450 MHz: 6= 1.93 mho/m: g, = 53.7: p= 1000 kg.-"m3
Ambient Temperature © 22.4 'C; Liguid Temperature : 21.5 C

DASYS Configuration:

- Probe: ET3DV6 - SN1788; ConvEF(4.17. 4.17. 4.17); Calibrated: 2007/9/26

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

- Electronics: DAE3 Sn577; Calibrated: 2007/11/16

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

- Measurement SW: DASY S, V5.0 Build 91; SEMCAD X Version 12 4 Build 52

Pin=100mW/Area Scan (91x91x1): Measurement gnd: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = 5 81 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57 Vim; Power Dnift = 0.0043 dB
Peak SAR (extrapolated) = 9.76 Wikg

SAR(l g) =4.94 mW/g; SAR(10 g) = 2.38 mW/g
Maximum value of SAR (measured) = 3.62 mW/g

-8.2
-12.3

-16.4

-20.5

0dB=562mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/1/8
System Check_Body 2450MHz_0108
DUT: Dipole 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: f = 2450 MHz; ¢ = 1.99 mho/m; €, = 51.2; p = 1000 kg/m3

Ambient Temperature : 22.6 °C; Liquid Temperature : 21.4 °C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(3.79, 3.79, 3.79); Calibrated: 2008/8/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: ELI 4.0_Front; Type: QDOVAQ001BB; Serial: 1026

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Pin=100mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 6.37 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.2 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 12.8 W/kg

SAR(1 g) = 5.56 mW/g; SAR(10 g) = 2.56 mW/g

Maximum value of SAR (measured) = 6.18 mW/g

dB
0.000

-4.32

-8.64

-13.0

-17.3

-21.6

0dB =6.18mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Appendix B - SAR Measurement Data

<Stand-alone SAR>

Test Laboratory: Sporten International Inc. SAR/HAC Testing Lab Date - 2008/1/3
Body 802.11b Ché Rear Face with Ocm Gap_for E100
DUT: 7TN3014

Communication System: 802.11b ; Frequency: 2437 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: £= 2437 MHz: 6 = 1.95 mho/m: g, = 53.5; p = 1000 kg,"m3
Ambient Temperature © 22.9 'C; Liquid Temperature : 21.3°C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787: ConvF(4.02, 4.02, 4.02); Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: ELI 4.0; Type: QDOVAOO1IBA: Serial: 1029

- Measurement SW: DASY4, V4.7 Build 35; Postprocessing SW: SEMCAD, V1.8 Build 176

Ché6/Area Sean (161x211x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (mterpolated) = 0.001 mW/g

Cho6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm. dz=5mm
Reference Value = 0474 Vim; Power Drift =-0.142 dB

Peak SAR (extrapolated) = 0.003 Wikg

SAR(1 g) = 0.00014 mW/g; SAR(10 g) = 3.14e-005 mW/g

Maximum value of SAR (measured) = 0.003 mW/g

db
0.000

-10.0

-20.0

-30.0

-40.0

-h0.0

0dB =0.003mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Test Laboratery: Sperton International Inc. SAR/HAC Testing Lab Date: 2008/1/5
Body 802.11b Ché_ Rear Face with Ocm Gap
DUT: 7TN3014

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: £= 2437 MHz: ¢ = 1.95 mho/m; e = 53.5; p = 1000 kgfm3
Ambient Temperature © 22.9 'C; Liguid Temperature : 21.3 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.02, 4.02, 4.02); Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: ELI 4.0; Type: QDOVAOQ1IBA; Serial: 1029

- Measurement SW: DASY4 V4 7 Build 35; Postprocessing SW: SEMCAD, V1.8 Build 176

Ché6/Area Scan (161x211x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.032 mW/g

Ché6/Zoom Scan (5x5x7)/Cube 0: Measurement gnid: dx=8mm, dy=8mm. dz=5mm
Reference Value = 1.18 Vim; Power Dnft =-0.135 dB

Peak SAR (extrapolated) = 0.049 Wikg

SAR(1 2) =0.028 mW/g; SAR(10 g) = 0.014 mW/g

Maximum value of SAR (measured) = 0.032 mW/g

db
0.000

-4.60

-9.20

-13.8

-18.4

-23.0

0dB=0.032mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Test Laboratery: Sperton International Inc. SAR/HAC Testing Lab Date : 2008/1/3
Body 802.11g Ch6 Rear Face with Ocm Gap
DUT: 7TN3014

Communication System: 802.11g: Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: MSL_2450 Medium parameters used: £= 2437 MHz: ¢ = 1.95 mho/m; e = 53.5; p = 1000 kg.-"m3

Ambient Temperature © 22.9 'C; Liguid Temperature : 21.3 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.02, 4.02, 4.02); Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: ELI 4.0; Type: QDOVAQO1BA: Senal: 1029

- Measurement SW: DASY4 V4 7 Build 53; Postprocessing SW: SEMCAD. V1 8 Build 176

Ché6/Area Scan (101x121x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.022 mW/g

Ché6/Zoom Scan (5x5x7)/Cube 0: Measurement gnid: dx=8mm. dy=8mm. dz=3mm
Reference Value =0.311 Vim; Power Dnft =0.179 dB

Peak SAR (extrapolated) = 0.013 Wikg

SAR(1 g) = 0.00939 mW/g; SAR(10 g) = 0.00442 mW/g

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

db
0.000

-10.0

-20.0

-30.0

-40.0

-h0.0

0dB=0011mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 04



=mrovie. FCC SAR Test Report Test Report No_: FA841815B

Test Laboratery: Sperton International Inc. SAR/HAC Testing Lab Date : 2008/1/3
Body 802.11b Ch6é_ Bottom Side with Ocm Gap
DUT: 7TN3014

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: £= 2437 MHz: ¢ = 1.95 mho/m; e = 53.5; p = 1000 kgfm3
Ambient Temperature © 22.9 'C; Liguid Temperature : 21.3 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.02. 402, 4 02); Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1029

- Measurement SW: DASY4 V4 7 Build 35; Postprocessing SW: SEMCAD, V1.8 Build 176

Ché6/Area Sean (61x211x1): Measurement grid: dx=15mm. dv=15mm
Maximum value of SAR (interpolated) = 0.000 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 0.224 Vim: Power Dnft =-0.106 dB

Peak SAR (extrapolated) = 0.001 Wikg

SAR(1 g) = 3.05e-005 mW/g; SAR(10 g) = 4.05e-006 mW/g

Maximum value of SAR (measured) = 0.002 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-h0.0

0dB =0.002mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2009/1/8
Body 802.11b Ch6_Rear Face without Holster Ocm Gap
DUT: 841815

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: f = 2437 MHz; 6 = 1.97 mho/m; €, = 51.2; p = 1000 kg/m3

Ambient Temperature : 22.6 °C; Liquid Temperature : 21.4 °C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(3.79, 3.79, 3.79); Calibrated: 2008/8/26

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

- Electronics: DAE3 Sn577; Calibrated: 2008/11/12

- Phantom: ELI 4.0_Front; Type: QDOVAO001BB; Serial: 1026

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch6/Area Scan (161x211x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.035 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.19 V/m; Power Drift = -0.136 dB

Peak SAR (extrapolated) = 0.058 W/kg

SAR(1 g) = 0.028 mW/g; SAR(10 g) = 0.016 mW/g

Maximum value of SAR (measured) = 0.035 mW(/g

dB
0.000

-4.62

-9.24

-13.9

-18.5

-23.1

0 dB = 0.035mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Test Report No

. FA841815B

Test Laboratory: Sporton International Inc. SARHAC Testing Lab
Body 802.11b Ch6é Rear Face with Ocm Gap 2D

DUT: TN3014

Date - 2008/1/3

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: £= 2437 MHz: 6 = 1.95 mho/m; e = 53.5; p = 1000 kg/m”

Ambient Temperature * 22.9 C; Liguid Temperature @ 21.3°C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.02, 4.02, 4.02): Calibrated: 2007/8/28

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn778; Calibrated: 2007/9/17
- Phantom: ELI 4.0; Type: QDOVAQ01IBA: Serial: 1029

- Measurement SW: DASY4 V4.7 Buld 35; Postprocessing SW: SEMCAD. V1.8 Buld 176

Cho/Area Scan (161x211x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.032 mW/g

Ché6/Zoom Secan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm. dz=5mm

Reference Value = 1.18 Vim; Power Dnft =-0.135 dB
Peak SAR (extrapolated) = 0.049 Wikg

SAR(1 g) =0.028 mW/g; SAR(10 g) = 0.014 mW/g
Maximum value of SAR (measured) = 0.032 mW/g

1g/10g Averaged SAR

SAR; Zoom Scan:Wahe Along 7, =2, V=2

0.030 A

0.025

0.020 \

0013

g

rrh

0.010 —]

/

0.003

/
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<Volume Scan SAR>

Test Laboratery: Sperton International Inc. SAR/HAC Testing Lab Date: 2008/7/11

Body WCDMASS0 Ch4182 Rear Face with Holster Ocm Gap RMC12.2K Antenna Out_E100N_Volume
Scan

DUT: 841815

Communication System: WCDMA; Frequency: 836.4 MHz:Duty Cycle: 1:1
Medium: MSL_850 Medium parameters used: = 836.4 MHz: ¢ = 0.972 mho/m; g = 56.3; p = 1000 kg.-"m3
Ambient Temperature © 22,6 'C; Liguid Temperature : 21.4 C

DASYS Configuration:

- Probe: ET3DV6 - SN1788; ConvEF(6.37, 6.37, 6.37); Calibrated: 2007/9/26

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

- Electronics: DAE3 Sn577; Calibrated: 2007/11/16

- Phantom: ELI 4.0; Type: QDOVAQO1BA: Senal: 1029

- Measurement SW: DASYS, V5.0 Buld 91; SEMCAD X Version 12 4 Buld 52

Ch4182/Volume Scan (21x38x10): Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 6.06 Vim; Power Dnft = 0.00484 dB

Peak SAR (extrapolated) =4 01 Wikg

SAR(1 g) = 1.31 mW/g; SAR(10 g) = 0.676 mWi/g

Total Absorbed Power = 0.09380790 W

Maximum value of SAR (measured) = 1.43 mW/g

0dB=143mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Test Laboratory: Sporton International Inc. SARHAC Testing Lab Date: 2008/7/11
Body 802.11h Ch6 Rear Face with Holster 0cm Gap Antenna Out E100N Volume Scan
DUT: 841815

Communication Systenn: 802.11b ; Frequency: 2437 MHz:Duty Cycle: 1:1

Mediuom: MSL_2450 Medium parameters used: £= 2437 MHz: 6= 1.92 mho/m: g, = 53.7: p= 1000 kgfm3

Ambient Temperature © 22.4 'C; Liguid Temperature : 21.5 C

DASYS Configuration:

- Probe: ET3DV6 - SN1788; ConvF(4.17. 417, 4.17); Calibrated: 2007/9/26

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

- Electronics: DAE3 Sn377; Calibrated: 2007/11/16

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1029

- Measurement SW: DASYS. V3.0 Build 91: SEMCAD X Version 12 4 Build 52

Ch6/Volume Scan (21x38x10): Measurement grid: d==8mm. dy=8mm, dz=5mm
Reference Value = 1.28 Vim; Power Dnft =0.12 dB

Peak SAR (extrapolated) = 0.177 Wikg

SAR(1 g) = 0.040 mW/g; SAR(10 g) = 0.016 mW/g

Total Absorbed Power = 0.00161294 W

Maximum value of SAR (measured) = 0.038 mW/g

0dB=0.038mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 04
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Test Laboratory: Sporton International Inc. SARHAC Testing Lab Date: 2008/7/11

Body BT Ch39 Rear Face with Holster 0cm Gap_Antenna Out E100N_ Volume Scan:
DUT: 841815
Communication System: WCDMA; Frequency: 836.4 MHz; Duty Cycle: 1:1

Medium: MSL_850 Medium parameters used : £= 836.4 MHz: ¢ = 0.972 mho/m; ¢ = 56.3; p = 1000 kg.-"m3

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/TEC)

» Probe: ET3DV6 - SN1788: ConvF(6.37. 6.37, 6.37); Calibrated: 2007/9/26
* Sensor-Surface: 4mm (Mechanical Surface Detection)

¢ Electronics: DAE3 Sn577; Calibrated: 2007/11/16

¢ Phantom: ELI 4 0; Type: QDOVAOO1BA; Senal: 1029

o Measurement SW: DASY S, V5.0 Build 91

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/7/11

Body_802.11h Ch6_Rear Face with Holster Dcm Gap_Antenna Out_E100N_Veolume Scan:
DUT: 841815
Communication System: 802.11b ; Frequency: 2437 MHz; Duty Cycle: 1:1

Medinm: MSL_2450 Medium parameters used: f=2437 MHz: 6 =1.92 mho/m; £, = 53.7; p= 1000 L:g.-"m3

Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEE/IEC)

Probe: ET3DV6 - SN1788; ConvF(4.17. 4.17. 4.17): Calibrated: 2007/9/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn577: Calibrated: 2007/11/16

Phantom: ELI 4.0; Type: QDOVAOO1BA: Senial: 1029

Measurement SW: DASYS, V3.0 Build 91

Multi Band Result:
SAR(1 g) =1.32 mW/g; SAR(10 g) = 0.687 mW/g
Maximum value of SAR (measured) = 1. 44 mW/g

-17.2

-2b.8

-34.4

-43

0dB=144mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04



wamonise FCC SAR Test Report Test Report No : FA841815B

Test Laboratory: Sporton International Inc. SARHAC Testing Lab Date: 2008/7/11

Body WCDMASS0 Ch4182 Rear Face with Holster Ocm Gap RMC12.2K Antenna Out E100N_ Volume
Scan

DUT: 841815

Communication System: WCDMA; Frequency: 836 .4 MHz:Duty Cycle: 1:1
Mediom: MSL_850 Medum parameters used: £ = §36.4 MHz: 6 = 0.972 mho/m; g, = 56.3: p = 1000 kg.-"m3
Ambient Temperature © 22,6 'C; Liguid Temperature : 21.4 C

DASYS Configuration:

- Probe: ET3DV6 - SN1788; ConvF(6.37, 6.37, 6.37); Calibrated: 2007/9/26

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

- Electronics: DAE3 Sn577; Calibrated: 2007/11/16

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

- Measurement SW: DASYS, V5.0 Buld 91; SEMCAD X Version 12 4 Buld 52

Ch4182/Volume Scan (21x38x10): Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 6.06 Vim; Power Dnft = 0.00484 dB

Peak SAR (extrapolated) =4 01 Wikg

SAR(1 g) = 1.31 mW/g; SAR(10 g) = 0.676 mWig

Total Absorbed Power = 0.0938079 W

Maximum value of SAR (measured) = 1.43 mW/g

0dB=143mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Test Laboratory: Sporton International Inc. SARHAC Testing Lab Date: 2008/7/11
Body BT Ch39 Rear Face with Holster 0cm Gap_Antenna Qut_E100N_Volume Scan
DUT: 841815

Communication System: Bluetooth; Frequency: 2441 MHz; Duty Cyele: 1:1

Medium: MSL_2450 Medium parameters used: £ = 2441 MHz: ¢ = 1.92 mho/m; e = 53.7; p = 1000 kgfm3

Ambient Temperature © 22.5 'C; Liguid Temperature : 21.4 C

DASYS Configuration:

- Probe: ET3DV6 - SN1788; ConvEF(4.17. 4.17, 4.17); Calibrated: 2007/9/26

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

- Electronics: DAE3 Sn577; Calibrated: 2007/11/16

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1029

- Measurement SW: DASYS, V3.0 Build 91; SEMCAD X Version 12 4 Build 52

Ch39/Volume Scan (21x38x10): Measurement grid: dx=8mm, dy=8mm. dz=5mm
Feference Value = 0 Vim; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 0.00958 Wikg

SAR(1 g) = 0.000867 mW/g; SAR(10 g) = 0.000123 mW/g

Total Absorbed Power = 5 30869e-006 W

Maximum value of SAR (measured) = 0.00958 mW/'g

— 0

-20

-h0

0 dB =0.00958mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 04



=mrovie. FCC SAR Test Report Test Report No_: FA841815B

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/7/11

Body_WCDMASS0 Ch4182_Rear Face with Halster Ocm Gap_RMC12.2K_Antenna Out_E100N_Volume
Scan

DUT: 841815

Communication System: WCDMA; Frequency: 836.4 MHz; Duty Cycle: 1:1

Medium: MSL_850 Medium parameters used: = 836.4 MHz: ¢ = 0.972 mho/m; g = 56.3; p = 1000 kgfm3

Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC)

# Probe: ET3DV6 - SN1788; ConvF(6.37. 6.37. 6.37); Calibrated: 2007/9/26
* Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn577; Calibrated: 2007/11/16

s Phantom: ELT 4 0; Type: QDOVAOOIBA: Serzal: 1029

o Measurement SW: DASYS. V3.0 Build 91

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/7/11

Body BT Ch39 Rear Face with Holster 0cm Gap_Antenna Qut_E100N_Volume Scan

DUT: 841815

Communication System: Bluetooth; Frequency: 2441 MHz; Duty Cycle: 1:1

Mediuom: MSL_2450 Medium parameters used: f= 2441 MHz: 6= 1.92 mho/m: g, = 53.7: p = 1000 kgfm3

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC)

Probe: ET3DV6 - SN1788: ConvF(4.17. 4.17, 4.17); Calibrated: 2007/9/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn577; Calibrated: 2007/11/16

Phantom: ELI 4.0; Type: QDOVAOO1BA: Senial: 1029

Measurement SW: DASYS, V3.0 Build 91

Multi Band Result:
SAR(1 g) =1.31 mW/g; SAR(10 g) = 0.677 mW/g
Maximum value of SAR (measured) =143 mW/g

0dB=143mW/g

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 04
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Appendix C — Calibration Data

s " LTS

Calibration Laboratory of 5‘&».:.2{_':-3 Schweizerischer Kalibrierdianst

Schmid & Partner % Service suisse d'élalonnage
Engineering AG E——7 Servizio svizzero di laratura

Zeughausstrasse 43, 8004 Zurich, Switzerland s Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

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

Sporton (Auden)

CALIBRATION CERTIFICATE

Certificats No: D2450V2-T36_Jul07

Client

Object D2450V2 - 5N: 736

QA CAL-05.v6
Calibration procedure for dipole validation kits

Calibration procedurs(s)

Calibration data:

Conditian of tha callorated item

July 12, 2007

In Tolerance

Calibration Equipment used (MATE critical for calibration)

This calibration ceriificate documenis the treceability to naticnal siandards, which realize the physical units of meesuremenis (S1).
The measurements and Lhe uncertzinties with confidance probability are given an the follewing pages and gre parl of the cerificate,

All zaliprations have oeen conducted in the closed (aboratory facilily: environmant temperature {22 £ 3)"C and humidity < 70%.

Primary Standards D# Cal Date (Calibrated by, Certificals No.) Scheduled Callbration

Power meter EPM-4424 GBIT430704 03-Oct-08 (METAS, Mo. 217-00808) Oet-07

Powier sensor HP 84814 Us37292783 03-0ct-06 (METAS, No. 217-00808) Oet=07

Relerence 20 d3 Attenuaior SM: 5086 {20g) 10-Aug-06 (METAS, No 217-00591) Aug-07

Ratarence 10 dB Attenuator SM: 5047.2 (10r) 10-AUg-08 (METAS, No 217-00591) Aug-07

Rafererice Probe ES30V3 SM 3025 18-0ct-06 (SPEAG, No. ES3-3025_0Oct08) Oet-07

DaE4 SN 601 30-Jan-0T (SPEAG, Nao. DAE4-B01_JandT) Jan-08

Secomdary Slandards 10 # Check Date (in house} Schadules Chack

Power sensor HP 84814 MY41092317 18-0ct-02 (SPEAG, in house check Oci-05) In house check: Oct-07

RF generator Agilent E4421B MY&1000875 11-May-08 [SFEAG, in house check Nav-05) In housa chiack: Maw-07

MNetwork Analyzer HP 8T53E US3T300585 S4206 18-0¢1-01 (SPEAG, in house check Oc-06) In house check: Oct-07

Nama Function Signature

Calibraled by: Mike Meiil Lanoratory Technician )ty v
Vel

Approved by: Kalja Pokavio Technical Managsr

| This calibration certificate shall net ba reproducad excepl in full wilhout written approval of the laboratory.

,/{F-_/Z‘: .z-’é%;

lesued; July 12, 2007

Certificate No: D2450V2-736_.JulD7
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wamonise FCC SAR Test Report Test Report No : FA841815B

. s
Calibration Laboratory of S0, Schwoizerischer Kalibrierdienst
Schmid & Partner P Service suisse d'étalonnage

Enginggring AG e Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzarland ',f'f*-?\.“r‘ Swiss Calibration Service
Frdy ¥
Accredited by the Swiss Federal Office of Metralagy and Accreditalion Accreditation No.: SCS 108

The Swiss Accreditation Servica is ona of tha signatories to tha EA
Multilateral Agreement for the recognition of calibration cedificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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 Technigues”, December 2003

b) IEC 6220%8-1, "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

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

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Inl.érpretation of Parameters:
=  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipolé 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 Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

¢ SAR measured: SAR measured at the stated antenna input power,

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

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

Certificate No: D2450V2-736_Juld? Page 2 of 9
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Measurement Conditions

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

DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resalution dx, dy, dz =5 mm

Frequency 2450 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL paramaters 220°C g2 1.80 mho/m
Measured Head TSL parameters (22.0+£0.2)°C J86+6% 1.81 mho/m £ 6 %
Head TSL temperature during test (22.0£0.2)"C — —_-
SAR result with Head TSL

SAR averaged over 1 cm” {1 g) of Head TSL conditian

SAR measured 250 m\W inpul power 13.3mW /g

SAR normalized nomalized to 1W 53.2mW /g

SAR for nominal Head TSL parameters ' nomalized to 1W 527 mW /g %17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL conditian

SAR measured 250 mW Inpul power BATmW /g

SAR normalized normalized to 1W 24.TmwW /g
SAR for nominal Head TSL parameters ' fnormalized to 1W 245 mW /gt 16.5 % (k=2)

! Correction to nominal TSL paramelers according to d). chapter "SAR Sensitivities”

Certificate No: D2450%2-736_Jul07 Fage 3 of 9
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Test Report No - FA841815B
Body TSL parameters
The following parameters and calculations wera applied.
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 22.0°C 52.7 1.85 mho/m

Measured Body TSL parameters (220+0.2)°C 53526% 194 mhoim+ 6 %

Body TSL temperature during test (22.0x0.2)°C -_— e
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Caondition

SAR measured 250 mW input power 13.0mW /g

SAR nermalized normalized to 1W §2.0mW /g

SAR for nominal Body TSL parameters ©

normalized to TW

525 mW /g2 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL Condition
SAR measured 250 mW input power 6.05 mW /g
SAR normalized normalized to 1W 242 mW /g

SAR for nominal Body TSL parameters B

normalized to 1W

24.4 mW [ g * 16.5 % (k=2)

% Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Cartificals No: D2450V2-736_Jul07 Fage 4 of 8
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 5310+30i0
Return Loss - 276 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 437D+ 4680
Retum Loss - 26.3dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.158 ns

After 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 slandard semirigid coaxial cable. The canter conduclor of the feeding line is direclly connected Lo the
sacond arm of the dipole. The antenna is therefore short-circulted far DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 26, 2003
Certificate No: D2450V2-736_Jul07 Page S of 9
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Test Report No

- FA841815B

DASY4 Validation Report for Head TSL

Date/Time: 12.07.2007 11:00:03

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN736

Communication System: CW-2450: Frequency: 2450 MHz: Duty Cycle: 1:1
Medium: HSL U10 BB:

Medium parameters used: £= 2450 MHz: 6 = 1.81 mho/m; &, = 38.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
¢ Probe; ES3DV2 - SN3025 (HF); ConvE(4.5, 4.5, 4.5); Calibrated: 19.10.2006
»  Sensor-Surface; 4mm (Mechanical Surface Detection)
e  FElectronics: DAEA Sn601; Calibrated: 30.01.2007
*  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA

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

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

Reference Value = 93.0 V/m; Power Drift = -0,004 dB

Peak SAR (extrapolated) = 28.1 W/kg

SAR(I g) = 13.3 mW/g; SAR(10 g) = 6.17 mW/g

Maximum value of SAR (measured) = 15.0 mW/g

dB
0.000

-5.00

-10.0

-15.0

-20.0

-25.0

0dB=15.0mWig

Certificate No: D2450W2-736_Jull7 FageGof g
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Impedance Measurement Plot for Head TSL
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Test Report No

- FA841815B

DASY4 Validation Report for Body TSL

Date/Time: 12.07.2007 12:28:49

Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 2450 MHz; Typc: D2450V2; Serial: D2450V2 - SN736

Communication System: CW-2450; Frequeney: 2450 MHz; Duty Cycle: 1:1
Medium: MSL U10 BB;

Medium parameters used: £= 2450 MHz; o = 1.94 mho/m: g, = 33.5; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY4 (Iligh Precision Assessment)

DASY4 Configuration:
+  Probe: ES3DV2 - SN3025 (HF); ConvP{4.16, 4.16, 4.16); Calibrated: 19.10.2006
s Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.01.2007
= Phantony: Flat Phantom 5.0 (back); Type: QDODMIPSDAA

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

Pin =250 mW; d = 10 mm/Zoom Sean (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=>3mm, dz=5mm

Reference Value = 88.6 V/im; Power Drift = 0,005 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g)= 13 mW/g; SAR(10 g) = 6.05 mWig

Maximum value of SAR {mc:asurcd} =148 mW/g

dB8
0.000

5.00

-10.0

-15.0

-20.0

-25.0

0 dB = 14.8mWig
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

pibfhags
““..'\j.;f Vo,

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage

s

I

Engineering AG EL : Servizio svizzaro di taratura
; e
Zeughausstrasse 43, 8004 Zurich, Switzerland o {,-\ T Swiss Callbration Service
LT IR
Accredited By the Swiss Federal Ofzs of Metralogy and Acereditation Accreditation No.: SCS 108

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

Glient Sporédon (- =Sl ‘3 Certificate No: DAE4-T78_Sap07

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 DO4 BG - SN: 778

Calibration procedurs{s) QA CAL-DB.v12 ;
Calibration procedure for the data acquisition electronics (DAE)

Calibration dale: September 17, 2007

Condition of the calibrated e In Tolerance

This calibrafion certificate documents the iraceability to national standards, which realize the physical units of measuraments (S|).
Tha measurements and the uncartaintias wilh confidence prebability are given on the following pages and are parl of the certificate.

All calibrations have been conductad In 1na clasad laboratory facility: environment temperaturs (22 + 3)°C and humidity < 70%.

Calibration Equipment used (METE cfitical for caliteation)

Primary Standards 1D # Cal Date (Calibrated by, Cedificate No.) Scheduled Calibraticn

Fluke Process Callbrator Type 702 | SN; 6285803 13-0ct-06 (Elcal AG, Mo: 5402) Oot-07

Keithley Multimster Type 2001 SN 0810278 03-0ct-06 (Elcal AG, No: 54T8) Qct-07

Secondary Standards 1D # Chack Date {in housa) Scheduled Chack

Calibrator Sox V1.1 SE UMS 008 AB 1004  25-Jun-07 (SPEAG, in house check) In housa chack Jun-08
Mame Function . Sigralure

Calibrated by: Dominique Steffen Technician ’b

Approved by: Fin Bomnoit RAD Director

q (et

lzsued: Saptember 17, 2007

| This calibration cerlilicate shall nol be reproduced except in full without written approval of the laboratory,

Certificate No: DAE4-TT8_Sep07 Page 1 of 5
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Calibration Laboratory of S,

Schmid & Partner gao=—r=
Engineering AG E3 =

Zeughausstrasse 43, B004 Zurich, Switzerand %

Schwalzarlschar Kallbrierdlenst
Service sulsse d'étalonnage
Servizlo svizzero di taratura

Ty Swiss Callbration Service

S
Herlyah

3
by

Accredited by the Swiss Federal OHice of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is ona of the signatories to Lhe EA
Multilataral Agreament for the recognition of calibration ceriificates

Glossary

DAE data acquisition electronics

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

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

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

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

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

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

= Channel separation: Influence of a voltage 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

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

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

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

« Low Batftery 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.

Certiflcala No: DAE4-T78_Sepld7 Page 2of 5
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Test Report No

- FA841815B

DC Voltage Measurement
AJD - Convertar Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =
DASY measuremant paramelers: Auto Zero Time: 3 sec; Measuring time; 3 sec

6.1uV ,
81inV ,

full range =

full range= -1,

100, +300 mV
L A3mY

Calibration Factors

X

Y

z

High Range 404,715 £ 0.1% (k=2) | 403.520 £ 0.1% (k=2) | 405.085 + 0.1% (k=2}
Low Range 3.09539=0.7% (k=2) | 3.86323 + 0.7% (k=2) | 3.87102 £ 0.7% (k=2)
Connector Angle

l Connector Angle to be usad in DASY system

308°+£1°

Certificate No: DAE4-778_Sepl7
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Appendix
1. DC Voltage Linearity
High Range Input {pV) Reading (uV) Error (%)
Channel X + Input 200000 188099.5 0.00
Channel X + Input 20000 20004.41 0.02
Channel X - Input 20000 -20002.56 0.01
Channel ¥ + Input 200000 200000.3 0.00
Channel Y + Input 20000 20003.67 0.02
Channel Y - Input 20000 -20003.41 0.02
Channel Z + Input 200000 200000.3 0.00
Channel Z + Input 20000 20002.49 0.01
Channel Z - Input 20000 -20006.25 0.03
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 1998.9 0.00
Channel X + Input 200 199.47 -0.26
Channel X - Input 200 -200.86 0.28
Channel Y +Input 2000 2000.1 0.00
Channel Y + Input 200 199.15 -0.43
Channel Y - Input 200 -200.77 0.39
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 19022 -0.39
Channel Z - Input 200 -201.39 0.69
2. Common mode sensitivity
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (pV)
Channal X 200 -6.00 -6.42
=200 7A7 8.60
Channel ¥ 200 -2.48 -2.64
- 200 2.04 125
Channel Z 200 -10.83 -10.80
- 200 919 B.8D
3. Channel separation
DASY maasureament parametars: Auto Zero Time: 3 sec, Measuring time: 3 sac
Input Voltage (mV) | Channel X (V) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 2.57 0.15
Channel Y 200 0.11 - 4.08
Channel Z 200 -1.80 1.03 -
Certificate No. DAE4-TTE Sepldy Pagedof 5
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4, AD-Converter Values with inputs shorted
DASY measuremsant paramaters: Auto Zaro Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 16068 16321
Channel Y 16180 16239
Channel Z 16405 16167
5. Input Offset Measurement
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10M2
Average (pV) min. Offset (uV) | max. Offset (uV) . [;f:‘;ltlnl‘l
Channel X -0.14 -1.23 0.61 0.34
Channel Y -0.85 -2.24 0.48 0.49
Channel Z -1.24 -2.43 0.38 051
6. Input Offset Current
MNominal Input circuitry offsat currant an all channels: <254
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 201.7
Channel Y 0.2000 201.7
Channel Z 0.1999 2025
B. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) ’ +7.9
Supply (- Vee) -7 B
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vcc) +0.0 <6 +14
Supply (- Vec) =0.01 -8 -9
Certificate No: DAE4-T78_Sep07 Page5¢0f 5
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Test Report No - FA841815B

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerand

Accredited by the Swiss Accreditation Service (SAS)
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Schwelzarischer Kalibrierdienst
Sarvice suisse d'élalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accraditation No.: SCS 108

The Swiss Accreditation Service is onc of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Client Sporton (Auden)

Certificate No: DAE3-577_Nov07

CALIBRATION CERTIFICATE

Calibration proceduraie) QA GJ'—'\L—DEV"Q.

Condition of the calibrated itsm In Tolerance

Calibration Equipment used (M&TE critical for calibraton)

Object DAE3 - €D 000 D03 AA - SN: 577

Calibralion date; November 16, 2007

Calibration procedure for the data acquisition electronics (DAE)

This caibralion cerlificale dooumants the Uraceability lo national standards, which realize the physical units of measuremants (S},
The measuremenis and the uncertainties with confidence probability are given on the following pages and are part of the cartificate.

Al calibrations have been conducted in the closed |aboratory facility” amvironment temperature (22 + 3)°C and humigity = T0%.

This caibration certificate shall net be reproduced except in full without written spproval of the laborstory,

i -‘J". ‘&Z Q,UUU-JLW

Issued: November 16, 2007

Primary Standards 1D # Cal Date (Calibrated by, Corificate No.) Schaduled Calibration

Fluke Process Calibrator Type 702 | SN: 6295803 04-Oct07 (Elcal AG, No: B46T) Oct-08

Keithley Mulimeter Type 2001 SN: 0E10278 03-0ct-07 (Elcal AG, No; 6465) Cct-08

Secondary Standards D# Check Date fin house) Schaduled Chack

Calibraior Box V1.1 SE UMS 006 AB 1004  25-Jun-07 (SPEAS, in house check) In house check Jur-08 |
hame Function Signature

Calibrated by: Dominiqua Staffen Tachalclan ,H W

Approved by Fin Bamhell R&D Director

Cerificate No: DAE3-577_NowD7
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Calibration Laboratory of \‘@f:'\'_'_)'l",'-‘-;.,, Schwelzerischer Kalibrierdienst
Schmid & Partner iﬁﬁ' Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, BD04 Zurich, Switzerland o Jﬁ\‘b“ Swiss Calibration Service
R T
Accradited by the Swies Federal Office of Metrology and Aceraditation Acereditation No.: SCS 108

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

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

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

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

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

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

» AD Converter Values with inputs sharted: Values on the intemal AD converter
carresponding to zero input voltage

e Input Offset Measurement. Output voltage and stafistical results over a large number of
zero voltage measurements.

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

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

= Low Baltery Alarm Vollage: Typical valug 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: DAE3-577_Nov07 Page 20f 5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = B.1uv, full range = -100...+300 mV
Low Range: 1LSB = 610V, full range = -1.......+3mV
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring tima: 3 sec
Calibration Factors X Y Z
High Range 404.432 £ 0.1% (k=2) | 403.884 £ 0.1% (k=2) | 404.331 £ 0.1% (k=2}
Low Range 3.94218 £ 0.7% (k=2) | 394771+ 0.7% (k=2) | 3.94526 + 0.7% (k=2}
Connector Angle

| Connector Angle to be used in DASY system

2689410

©2008 SPORTON International Inc. SAR Testing Lab
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X +Input 200000 198999.3 0.00
Channel X + Input 20000 20005.75 0.03
Channel X = Input 20000 -19897.67 -0.01
Channel Y + Input 200000 199999.5 0.00
GChannel ¥ + Input 20000 20002.82 0.01
Channel Y - Input 20000 -20004.40 0.02
Channel 2 + Input 200000 190995.6 0.00
Channel 2 + Input 20000 20005.54 0.03
Channel 2 - Input 20000 -20001.11 0.01
Low Range Input {uV) Reading (uV) Error (%)
Channel X + Input 2000 2000.1 0.00
Channel X + Input 200 199.12 -0.44
Channel X - Input 200 -200.64 0.32
Channel Y + Input 2000 2000 0.00
Channel Y + [nput 200 199.96 -0.02
Channel Y - Input 200 -201.00 0.50
Channel Z + Input 2000 19499.9 0.00
Channel Z + Input 200 199.05 -0.47
Channel 2 = Input 200 -201.08 0.54
2. Common mode sar:slilvlty
DASY measurament parametars: Auto Zers Time: 3 sac; Maasuring time: 3 sec
Commaon mode High Range Low Range
Input Veltage (mV) Average Reading (pV) Average Reading (pV)
Channel X 200 13.88 12.87
-200 -12.40 -14.29
Channel Y 200 -6.32 -6.22
-200 5.34 5.3
Channel Z 200 1.08 0.59
-200 -1.42 -1.86
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 1.14 0.16
Channel Y 200 1562 - .87
Channel Z 200 023 0.75 -
Cedificate No: DAE3-577_Nav(7? Page 4 of 5

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 04



wamonise FCC SAR Test Report Test Report No | FA841815B

4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec. Measuring tme: 3 sec
High Range {LSB) Low Range (LSE)

Channel X 15969 16269
Channel Y 15848 16148
Channel Z 16203 16661

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Input 10Mg2

Average (V) min. Offset (uV) | max. Offsat (uV) Bia, I:::]Iatbn

Channel X 012 -1.70 1,72 0.50
Channel ¥ -2.46 -3.42 -1.39 0.44
Channel Z -0.78 -2.16 0.00 0.29

6. Input Offset Current
Mominal Input circuiiry offset current on all channels: <25fA

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)

Channel X 0.2000 190.3
Channel Y 0.2001 199.9
Channal Z 0.1899 199.4

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) ’ +7.9
Supply (- Vcc) -7.6

9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vec) -0.01 -8 -g

Cerlificate No: DAE3-577_NovO7 Page 50l 5
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Calibfation Laboratory of g  Schweizerischer Kalibrierdienst
Schmid & Partner c Service sulsse d'etalonnage
Engineering AG Servizlo svizzero dl tarstura
S  swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland

Acoredited by the Swiss Federal Office of Melrology anc Acereditatian

The Swiss Accraditation Service & one of the signatorios to the EA

Client

Multilsteral Agreement for the recognition of callbration certificates

Sporten (Auden)

Chject

Calibration procedure(s)

Callbration date:

Condition of the calibrated itam

ET3DV6 - SN:1787

QA CAL-D1.vB = el !
Callbration procedure for dosimetric E-field probes

August28, 2007 =

In Tolerance

Thes calibration certificate documents the traceability fo national standards, which realize the physical units of measuremants (5
The measurements and fhe uncertainties with confidence probabillity are given on tha following pages and are part of the cartificate.

All ealbrations have been conducted In the closed labaratory facliity, environment termperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment usad (MATE eritizal far calibration )

Frimary Standards

Power meier E44108
Power sansor E44128
Power sansar E441248
Reference 3 dB Attenuator
Reaference 20 dB Attenuator
Refarance 30 dB Altenuator

| Refarence Probe ES3DVZ
| DAE4

Seccndary Standards

RF gensrator HP BE48C
Meatwiark Analyzar HP BT53F

Calibratad by

Approved by;

D& Cel Date (Calibrated by, Carfificata No.) Scheduled Calibration
GEB4 1293874 28-Mar-07 (METAS, Na. 217-D0670) Mar-08

MY4 1485277 28-Mar-07 (METAS, No. 217-D3670) Mar-D8

MY41455087 29-Mar-07 (METAS, Mo, 217-D0670) Mar-D8

SN 35054 (3c) B-Aug-07 (METAS, No. 217-00718) Apg-08

SM: 85086 (20b) Z9-Mar-C7 (METAS, MNo. 217-00671) Mar-DE

SN: §5120 (30b) B-Aug-07 (METAS, Na. 217-00720) Aug-08

SN: 3013 4-lan07 (SPEAG, No. ES3-303_JanOT) Jan-08

SN 854 20-Apr07 (SPEAG, No. DAE4-854_ApriT) Apr08

ID# Check Datz (in house) Scheduled Check
US36E42004 700 4-Aug-9% (SPEAG, in house check Nov-05) In house chack: Nov-07
US37380585 18-Dct-07 (SPEAG, in house check Dct-08) In house check: Oct-07
Mame Function Signature

Katja Pokovic . Technical Manager A=

Misls Kuster ~ Quality Manager .

| Thws calibration cedificate shall not ba raprocucad except in full without wiitien approval of the laboralory

Issuad: August 28, 2007

Cartificate No: ET3-1787_AugO?
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Calibration Laboratory of

[ Schweizerischer Kalibrierdienst

Schmid & Partner c Service sulsse d'étalonnage

Engineering AG Servizio swizzero di faratura
Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Callbration Service
Accrediled by the Swiss Federal Office of Metrology and Accreditation accreditation No.: SCS 108
The Swiss Accreditation Sarvice is one of the signataries to the EA
Muitilateral Agreement for the recognition of callbration certificates
Glossary:
TSL tissue simulating liquid
NORMx.y.z sensitivity in free space
ConF sensitivity in TSL / NORMx,y,z
DCP diode compression point
Polarization ¢ ¢ 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) 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:
o 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
NORMx.y.z does not effect the E*-field uncertainty inside TSL (see below ConvF).

o  NORM({fx,v,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,

s  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 to the boundary. The sensitivity in TSL correspands to
NORMz,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to + 100 MHz.

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

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

Ceriificate No: ET3-1787_Aug0v Page 2 of 9
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ET3DVE SN:1787 August 28, 2007

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: May 31, 2006
Recalibrated: August 28, 2007

Calibrated for DASY Systems

(Note: non-compatible with DASYZ2 system!)
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ET3DVE SN:1787 August 28, 2007

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space” Diode Compression®
NormX 163 £10.4%  uVI(Vim) DCPX  92mV
NermY 1.66 £101%  pVI(VimY DCP Y 96 mV/
Normz 208 +101%  uVAV/m) 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 3.7 mm 4.7 mm
SAR,, [%] Without Correction Algorithm 4.7 20
SAR: [Y] With Carrection Algorithm 01 0.0

TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Genter to Phantom Surface Distance 37T mm 4.7 mm
SAR,, [%] Without Correction Algarithm 11.8 70
SARL. [%] With Corraction Algorithm 0.2 0.4

N

Sensor Offset

Probe Tip to Sensar 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 uncetainties of NarmX,Y Z do not affect the E*-fiaid uncertainty inside TSL (see Paga 8),

B Numerical linsarization paramatar: uncertainty not required.

Cerlificate No; ET3-1787_Augd7? Pagedof9
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ET3DVE SN:1787

Fregquency response (normalized)

0.7

0.6 -

0.5 -

August 28, 2007

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

0.8 ——

0.8

500 1000 1500 2000 2500 3000
f [MHz]

—a—TEM —o—R22

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ET3DV6 SN:1787 August 28, 2007

Receiving Pattern (¢), 9 = 0°

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

I |__

EEES [—6—130 MHz
—8— 100 MHz

—— 500 MHz

-] X —=— 1800 MHz |

Wy . ‘||+25{!JMH2

D BO 120 180 240 300 360
# [°]

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DVG SN:1787 August 28, 2007

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

1.E+6

1.E+5

1.E+4 |

1.E+3 |

Input Signal [uV]

1.E+2

1E+1 §

1.E+0 | | |
0,000 0.001 0.01 01 1 10 100
SAR [mW/cm']

e not compensated —8— compensated

1.0 % : ™

0.6 —F—HH—FHHH —— e — =t

0.2 4 L. . SR R 0 A —— e e e

Error [dB]

|
|
1.0 : - - - L L |
0.001 6.01 0.1 1 10 100
SAR [mW/em'] ‘

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3DVG SN:1787 August 28, 2007

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

1.E+6

1.E+5

1.E+4 |

1.E+3 |

Input Signal [uV]

1.E+2

1E+1 §

1.E+0 | | |
0,000 0.001 0.01 01 1 10 100
SAR [mW/cm']

e not compensated —8— compensated

1.0 % : ™

0.6 —F—HH—FHHH —— e — =t

0.2 4 L. . SR R 0 A —— e e e

Error [dB]

|
|
1.0 : - - - L L |
0.001 6.01 0.1 1 10 100
SAR [mW/em'] ‘

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

1 =900 MHz, WGLS R9 (head) = 1810 MHz, WGLS R22 (head)
35 30.0 4 T
3o 250
B == Z 200
_
e :
z £ 150
=
% 15 - 5
[ =
100 4
@ 10 &
05 50
0.0 - 00 ] 1 I
o 20 40 60 0 20 40 80
2[mm] z[rmm]
—&— Analytical —&— Measuramants —@— Analytical —o—Measuremanis

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

a0o +50/+100 Head 415+5% 0.07=25% 0.32 242 6.58 + 11.0% (k=2)
1810  +50/£100 I Head 40.0%5% 1.40 £ 5% 0.50 281 5.18 + 11.0% (k=2)
2000 £50/+100 Head 40.0&5%  1.4028% 0.55 245 4.80 +11.0% (k=2)
2450 +£50/+100 Head 309.2+5% 1.3_0: 5% 0.67 1.9 4.50 £11.8% (k=2)
200 £50/+£100 Body 55.0+5% 1.08 £ 8% 0.36 252 B8.10 +11.0% (k=2)
1810 £50/+100 Body 53.3+5% 1.62 + 5% 0.61 2.56 468 £11.0% (k=2)
2000 £50/+100 Body 53.3+£5% 1.52x5% 0.60 240 430 +11.0% (k=2)
2450  £50/4 100 Body 52.745%  105+5% 065 215 402 +11.8% (k=2)

© The validity of £ 100 MHz only appliss for DASY v4.4 and higher (sea Page 2). The uncertainty Is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
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Deviation from Isotropy in HSL
Error (¢, 8), f= 900 MHz

Error [dB]

n
B.100-080 B-060-060 B-060-040 B-0.40-0.20 B-0.20-0.00

oooo-020 M020-040 DO0&5-060 BEO060-080 MWOED-100

Uncertainty of Spherical Isotropy Assessmant: + 2.6% (k=2)
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Calibration Laboratory of AT, § Schwaizadschar Kallarerdisnst
Sechmid & Pariner " o Servics sulsse ditalonage

Engineering AG Tt Sarvizio svizzero di taratura
Zeughausstrasss 43, 8004 Zurich, Switzeriand 7 S swiss Calibration Sorvice
Accredind by the Swiss Faderal Office of Metmlogy and Accreditaion Accreditation o.: SCS 108

The Bwiss Accreditation Service s one of the signatories 1o tw EA
Multiateral Agreament for the recognition of calibration cenificales

Calbraton cale

Condition of Ma calizmatad itarn

This calbration coficate documeris the tocasbiity to notional standards, which reaiiza the pryeical urds of maasurements (Si).
The maaslirerments anc the urcafnirtics with confidanscs probakility ane ghven on the fallswing pages and are part of tha cerificata,

Al calratiors Do Dean comfuciad in B cosed bborslony faciily, enviconmeand tlemgenatune [Z2 £ 3]0 and bumidity < T0%.

Castraton Equepment used (MATE criical for calitratian)

s calizrabon cesticale shall not be romduced axcest in full withaut witien appraval of tha labarmion.
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Calibration Laboratory of
Schmicd & Partnar

Engineering AG
Zeughsussirasse 43, 8004 Zurich, Switzerland

Sohwairerscher Kalibrisralanst
Sorvice sulses détalannags
Barvizio svizzera di tarsturs
Swiss Calibraton Servies

Accredited by the Swiss Federal Cffcs of Matology and Accradistion Acoreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreernant for the recagrition of ealineation eartificales

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensilivity in free space

ConF sensitivity in TSL / NORMX,y, 2

DCP dicde compression point

Paolarization p @ rotation around probe axis

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

measurement center), .., 8 = 0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “|EEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorpticn Rate (SAR) In the Human Head from Wireless
Commurications 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:
s NORMbx.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, |.e., the uncertainties of
NORMx,y.z does not effect the E’-field uncertainty inside TSL (see below ConvF).

= NORM(Dxy.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions |ater 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 uncenainty required). DCP coes not depend on fraquency nor media.

* ConvF and Boundary Effect Parameters: Assessed in flat phanlom using E-flield (or
Temperature Transfer Standard for f < 800 MHz) and Inside waveguide using analytical field
distributions based on power meesurements for f > B00 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 o the boundary. The sensitivity in TSL corresponds to
NORMz,y.z = ConvF whereby the uncenainty 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.

= Sphenical solropy (3D deviation from fsofrogy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna,

« Sensor Offsel: The sensor offsat corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). Mo tolerance required.
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ET3DVé SN:1T88 September 26, 2007

DASY - Parameters of Probe: ET3DVG SN:1788

Sensitivity in Free Spaoe“ Diode Comprassinna
NormX 172 +104%  pVAVIm)* DCP X ol mv
NomY 1.66 £ 10.1%  pVAVIm)P DCP Y 93 mV
NomZ 170 £10.4%  wVIAVIm) DCPZ 94 mV

Sensitivity in Tissue Simulating Liquid (Conversion Faclors)

Flease see Page 8.

Boundary Effect

TSL 900 MHz Typlcal SAR gradient: 5 % per mm
Sensor Cenle: to Phantom Surface Distance 37 mm 4.7 mm
BAR, [%] Without Corraction Algorithm 6.2 A3
SARL, %] With Comeclion Algorithm 0.4 1.0

TEL 1810 MHz Typical 3AR gradient: 10 % per mm
Sensor Certer 1o Fhantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%) Without Corraction Algonthm 12.0 8.1
SAR,, [%] With Carraction Algasithm 02 0.1

Seansor Offset

Probe Tip to Sensor Canler 2.7 mm

The reported uncartainty of measuremant 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 unceramtes of Mol Y, 2 da not affect the E”-fisid unzerainty naica TSL (ser Page 0}
¥ Misrarisal lnsarzation panameatan wnguriarly nol requined
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uneertainty of Frequency Response of E-field:  6.3% (k=2)
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Receiving Pattern ($), 9 = 0°

f = 600 MHz, TEM Ifl110EXX 1= 1800 MHz, WG R22
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Input Signal [kY]

Error [dE]

Dynamic Range f(SAR;.4)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearily Assessment: £ 0.68% (k=2)
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Conversion Factor Assessment

{ =900 MHz, WGELS RY (haad) = 1810 MHz, WGLS R22 (head)
15 . S 30,0 P AT T
30 250
E 2.8 E S
E 20 T
s 3 150
E 15 E'
E‘ 10 E 1 1
0.5 5.0 4
L] 0.0 - } !
i} Fal | & 11 1] 20 40 &0
z[mm] 2{mm]
—@—Anolytical  —&— Mansumsments —@— Analyical —0— Maasurmmants

F [MHz] 1||I':II=I:|1I1r{JM‘I‘.I!It TEL Parmittivity Conductivity Alpha Depth CanvF Uncartainty

800  +50/2 100 Head 415¢85% 007 15% 022 328 654 +110% (k=2)
1810 +50/+100  Head 400:5% 1401 5% 058 215 528 % 11.0% (k=2)
2000 +50/= 100 Hend 40.0:5%  1.40:5% 060 223 487 £11.0% (k=2)
2450 250/ 100 Head 392+5% 1.8045% 081 239 458 +118% (x=2)
800 + 50/ + 100 Body 550 +5% 1.05+ 5% 028 2594 63T +11.0% (k=2)
1810 250/=2 100 Body 533£5% 1.5225% 063 239 475 & 11.0% (k=2)
2000 + 50/ +100 Elbdjr 533+ 5% 1.52 + 5% 0DE3 233 436 +11.08% (k=2)
2450 +50/=100 Body 527+5% 1052 5% 061 258 417 #11.8% (k=2)

© This walidity of 4 160 MHz on'y applies for DASY w4 and kigher (sos Page 7). The uncertainty is the RSS
of tha Corm™ uncertainty at calibration frequency and the uncertalnty for the indicated frequancy bard.
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Deviation from Isotropy in HSL
Error (4, ), f = 000 MHz

Error [dB]
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Unceriainty of Spherical lsolropy Assessment: $ 2.68% (k=2)
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Arrrogtes by M Swiss Aoceatanon Serace [SAS) Accreditation No.: SCS 108

The Swies Accradeiation Sarvice is ons of the signataries 1o the EA
Multlsteral Agreemaent for the recognition of calibration cenificaies

Sporton (Auden) Cantfizats o: ET3-1787_Aug0s

wmﬁ

ET3DVE - SN:1787

CaSbranon procedureis) A CAL-01 w6 and QA CAL-23.v3
mmuhmmm

Caibraton catin August 26, 2008

Condstion of the calbratod itom. [N Tolerance

Thes caibranion cembcats doouments the iraoeatdny © nasonl SEaiaTs, which reasis e shyscal eres ol mossiremanss (31
Tha massuremant pra [ uncskainiss wit confidence probabibly @ gheon on e IoSowing B30 and are pan of e canricass

AR CEEDIAON. NEveE bean CONCLCIAT i 1he tSotad Aoraiony hacldy: arirnment lomperstnee (22 ¢ 3)"C and humisiey < To%

Cadibrason Equipment usod (MATS antical for casbrnticn)

| Prrnnry Standands | = Cl Dt [Tetlilicile Mo Behnouasd Calitraton
Fiw mesisr E44 168 GB412F3ETE Tohgr-08 (Ne 217-00735 Apr-(S
FPoswr sangoe B4l 128 MY 42ITT ln.l;l.r-l:g Mo 21 T-00T88) Apt-08
Bower sonsod E4L 124 MY4TASA0ET 1oiigirD8 (Mo 21700755 Apari%
Reference 3 o8 Alenystor SN S50 Tk} teJul-08 (g 21 T-00B65) Juis
Raterence 20 OB ABonuaioe SN 55086 (200) 3 -Mar-08 (Mo 217-00TET] Ape L9
Bndprence 30 OB Abanyxion SN S81TR 200 Tafhll (P 31 T-DOBGE) Jud-03
Awrterares Probe EEIOWVDY EN 2013 Zolanl (Mo ERLAGTY and8 Jan8
DAEL SN 68D 3-Zop-0T (Mg, DAEL-E5]_SopliT S0
Seconcary Stenden 0® Chack Date [m housa) Scrngien Chack
BFE geferutod WP BEARS LIS 300 T &-Adigp 08 {in house heds Dct0T) I housa cheg. Och08
hatwers Analypet HF BTEIE USITIN0SAs TE-0c1-01 [ houss chadok Ot-OT In howus chachs D08
Punrme FiancTion Signaitura

Caseates by Katgs Pokovic: Tasnnizal
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Issued: August 26, 2008
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Calibration Laboratory of g s hor Kallbriordenst
Schmid & Pariner p Servict sislsse Métslonnage
Engineering AG Servizlo svierers di tarstura
S Swiss Colibation Service

Ieughausstrassn 43, B004 Zurich, Switneriand

Accreditad by the Swiss Accredilalon Sonvioe [SAS) Accreditation No.t SCS 108
Tha Swiss Accroditation Service is ane of the signatories 1o the EA
Multilateral Agresment for the recognition of calibration cerificates

Glossary:

TsL tissue simulating liquid

NORMx, v,z sansitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization @ ip rotation around probe axis

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

measuremeant center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 5td 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 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:

« NORMxy, z: Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i e, the unceriainties of
NORMzx.y.z does not effect the E%-field uncertainly inside TSL (see below ConvF).

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

+ DCPyxy.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,

= ConvE 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 paramelers 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 1o
NORMyx,y,z * ConvF whereby the uncertainty corresponds o that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz.

s Spherical isotropy (30 deviation from isotropy): In a field of low gradients realized using a
flat phantom exposed by a patch antenna,

= Sensor Offsel; The sensor offsel corresponds to the offsat of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Certificale No: ET3-1787_Augli Page 2o/ 8
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DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space® Diode L'Zt:nl'rmressit:-nB
MormX 1634104%  pVIVim) DCP X 80 mV
NormY 167 £101%  WVIVim) DCP Y 93 mv
NormZ 28 s100%  uVIVImMY OcPZ 82 mvy

Sensitivity in Tissue Simulating Liguid (Conversion Faclors)

Please see Page 8.
Boundary Effect
TSL 900 MHz Typleal SAR gradisnt: 5 % par mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%] Without Comection Algonthm 113 75
SAR. ™) With Comection Algortthm 0.8 0.5
TEL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center o Phantom Surface Distance 37T mm 4.7 mm
BAR,, [%] Without Correction Algorfthm 10.1 B.5
SARL, [%] With Cormection Algarithm 08 k-3
Sensar Offsat
Proba Tip 1o Sansor Centar 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%.

® T uncenmnges of Mo Y 2 do mol affect B B Seld unoortsrty raide TSL (see Page &)
¥ Numirical insarzaton sameneter. uhcenay nol reguined

Cartificals Mo: ET3-1T87_Awgld Paga&afg
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

k3

Frequancy response [normalized)
=
]
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0oa
0.7
(i3
0.5
o 500 1000 1500 2000 2500 3000
1 [MHz]
——TEW —o—R22
Uncertainty of Frequency Respense of E-field: £ 6.2% (k=2)
Catificala Noc ET3-1787_Aug08 Page Sof 9
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Ermor [dB)]

August 26, 2008

Receiving Pattern (¢), 3 = 0°

f =500 MHz, TEM ifi110EXX 1=1800 MHz, WG R22
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o Lt 1l 1

(i} - - - —&— 30 MHz

0.4 == 100 MHEZ
02 i B0 M
J‘;E —8— 1500 MH:z
<4 —i— 2500 MHz
il

LB

4.0

Uncertainty of Axial Isotropy Assessmient: £ 0.5% (k=2)
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Dynamic Range f(SARyg.4)
(Waveguide R22, f = 1800 MHz)

1.E+D5

=

1.E+03

Ingut Signal [4V]

TE+D2

1.E+

1. E+00 !
00001 0 oo 0.1 1 10 100
SAR [mwW/em”]

== not compensated = comipansaied

0.001 0,04 a4 | 10 104
SAR [mWiem']

Ungertainty of Linearity Assessmant: 2 0.6% (k=2)
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Conversion Factor Assessment
1= 900 MHz, WGLS R (haad) f=1750 MHz, WGLS R22 (head)
4.0 300
* 250
Vi z
Siaa < 20
20 % 150
14
100
10 + E‘
- 50
oo - on
Q 40 &0 o 10 20 an 40
{mm] z[mm]
+Ahd,t|.l == Magpuresmonty =0=Analylical  =—0=— Moasuremants
{[MHz)  Vislicity [Mpa]® TSL Parmitivity Conductivity Alpha Depth _ Comv Uncerainty
900 250/£100  Head 415:5% 097:5% 030 280 B06 = 11.0% (W=Z)
1750 =50/2100 Head 401:5% 107 5% 0S5 21 53 = 11.0% (k=2)
1650 +50/= 100 Hoad 400=5% 1.40=5% 058 186 501 + 11.0% (k=)
2450 e 50/ = 100 Head 382 = 5% Ttﬂﬂ:ﬁﬂ orr 1.57 .48 !T‘B‘-ﬁik'?]
000  +50/¢100 Body SS0£5% 1.0585% 031 208 501 +11.0% (k=2)
1750 =50/ 100 Body 53d4:5% 140:5% 060 220 473 = 11.0% (=2)
1950 =50/ 100 Body S33:25% 152:5% 068 185 449 = 11.0% (=2)
2450 =50+ 100 Ener B2 T=25% 1685 = 5% 080 1.5% IT8 = 11.0% (k=2

£ The waildity of & 169 Mg only spplies for DASY wi.4 and higher (sse Page 7). The umcertsingy is the RES
of the Comy® yngertainty st caliiration frequency and the uncerainty lor e ndecaied frequency Band,

Caetficats N ET3-1787_Augll
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Deviation from Isotropy in HSL
Error (4, 8), f = 800 MHz

Errar [dB]

- L]
-1 000 A0 W-0.80-0.60 W-060-0 47 W0 400 30 W-330-0.00

@0.00-020 WOXN-020 Q040060 BOS-0B0 WOE-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Engineering AG T Sarvizio svirraro di teraturs

Zoughausstrasse 43, 8004 Zurich, Switzerland RN Swiss Calibration Service
Accrecied by (ha Swiss Accradiation Serdcs (SAS) Accreditation No.: SCS 108

Tha Swiss Accraditation Service is ona of the signatories to tha EA

Muttitateral Agreament for the recognition of calibration corificatea

cient  Sporton (Auden) Cortificate No: DAE3-577_NovD8
|CALIBRATION CERTIFICATE

Ctiact DAE3 - SD 000 D03 AA - SN: 577

Calibeation prossduras) QA CAL-06.v12

Calibration procedure for the data acquisition electronics (DAE)

Cabbeation data Movember 12, 2008

Cendilion of the calibeated tem N Tolerance

Ths callbration cartificate documents tha tracesbity io nitional standards, which risirs iha physical unis of measurements (51§
T measuremants mnd thi uncertainlies with confidence probability e given on ihé loliowing pages and fee pan of he cartificals

All calibrations. hanve bean conductsd in he closed bomtory facility: amannment temperatune (22 & 3)°C and hamidity < T0%

Calibration Equprment used (METE critical for calibration)

Primary Stancarcs D@ Cal Date (Censficals Mo} Scheduled Callbraton
Fluke Process Calitwator Type 702 | SN: 8205803 30-Sep-08 (Mo: TETH Sep-09
FKaithlay Mulimeter Type 2001 3N D8102TE 30-Bep-08 [No: TeT0) Sep-09
Saecondary Stangards D Chisck Date (in housa) Schaculad Chack
Galibrator Box V1.1 SE UMS D06 A 1004 Df-Jun-08 {in house check) i house chisck. Jun-0%

Hama Function Signalure f
Calibeaiea by Ancres Gantil Technican

; -
N T sl

Issued: November 12, 2008

This cafibration ceriflcate shall not be reprocuced sacep in b without wiitten approval of the inboratony
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Calibration Laboratory of §  Schweizerischer Kalibriordianst

Schmid & Partner c Sarvica sulsse d'étalonnoge
Engineering AG Servizio svizzero di tarsturs

Zeughsusstrasse 43, B004 Zurich, Switzerland S  Swiss Calibration Service

Accradited by tha Swiss Accreditation Service (SAS) Accreanation No.: SCS 108

The Swiss Accraditation Sorvice Is one of the signataries to the EA

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

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

s The following parameters as documented in the Appendix contain technical information as a
result from the performance tesl and require no uncerainty.

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
measurament.

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

s Channel separation; Influence of a voltage on the neighber channels not subject to an
input voltage.

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

s Input Offset Measurement: Output voltage and statistical results over a large number of
Zero vollage measurements.

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

* [nput resistance: DAE input resistance al the connector, during internal auto-zeroing
and during measurament.

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

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

Cantificate No: DAE3-57T_Novld Paga 2ol 5
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: IL5B = 6.1V . full range = -100...+300 mV
Low Range: 1LSB = BinV, full ange = -1...... «ImV
DASY measuramant paramatars: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors x ¥ z
High Range 404 437 +0.1% (k=2) | 403.882 +0.1% (k=2) | 404.321£0.1% (k=2)
Low Range 3030985+ 0.7% (k=2) | 3.94600 £ 0.7% (k=2) | 394542 £ 0.7% (k=2)
Connector Angle
Connector Angle 1o be used in DASY system 268°+1*
Cenificate No: DAE3-5TT_MNovid Page dof &
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 200000.5 0.00
Channal X + Input 20000 20006.28 0.03
Channel X = Input 20000 -19907.96 0,01
Channel ¥ + Input 200000 194999.8 0.00
Channal ¥ + Input 20000 20003.35 0.02
Channal Y - Input 20000 -20003.31 0.02
Channel Z + Input 200000 200000.3 0.00
Channal Z + Input 20000 20006 28 0.03
Channel Z - Input 20000 15000 42 0.00
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 2000 .00
Channael X + Input 200 200.54 032
Channal X = Input 200 -129.81 019
Channel ¥ + Input 2000 2000 0.00
Channel ¥ + Input 200 199.30 <031
Channel Y = Inpart 200 -201.03 0.52
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 189,42 -0.29
Channel Z - Input 200 -200.73 0.36
2. Common mode sensitivity
DASY mesasurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Camman mode High Ranga Low Range
Input Valtage (mV) Avarage Reading (uV) Average Reading (uV)
Channel X 200 13.38 13.83
- 200 -13.53 -13.82
Channel Y 200 -5.55 -6.00
= 200 5.08 5.66
Channel £ 200 -1.00 0.72
- 200 0,80 -0.52
3. Channel separation
DASY measuremant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltags (mV) | Channel X (uV) | Channel ¥ (pV) Channel Z (pV)
Channel X 200 - 1.66 0.50
Channel ¥ 200 180 . 3.85
Channel Z 200 -0.95 0.48 -
Certificais No: DAE3-5TT_MovD8 Page 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measurement paramelers. Auto Zerg Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)

Channal X 15867 16080
Channel Y 15851 16385
Channel Z 16197 16100

5. Input Offset Measurement
DASY measuremeni paramelers: Auto Zero Time: 3 sec; Measuning time: 3 sec
Input 10ME

Average (4V) | min. Offset (1V) | max. Offset (1) | ' E:]l'"’“"

Channel X 1.13 -1.22 229 0.58
Channel ¥ -1.51 -2.99 0,83 0.52
Channel Z 0.02 0.89 092 0.38

6. Input Offset Current
Mominal Input circuitry offset curment on all channeds; <2504

T lnEl.l‘I Resistance

Zeroing (MOhm) Measuring (MOhm)

Channel X 0.2000 198.6
Channel ¥ 0.2001 1940.4
Channel Z 0.2000 1988

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply [+ Vec) : +79
Supply (- Vec) -T.B

9. Power Consumption (venfiad during pre tes)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply [+ Vec) +0.0 +6 +14
Supply (- Vee) -0.01 -8 ¥}

Cantificate No: DAE3-5TT_NovDg Paga Saf 5
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