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SAR TEST REPORT

Equipment Under Test Notebook Computer

Model Number NAV50 , NAV60

FCC ID HLZUNDP-1A

ICID 1754F-UNDP1A

Company Name Acer Incorporated

Company Address 8F, 88,Sec,1,Hsin Tai Wu Rd. Hsichih Taipei Hsien 221
Date of Receipt 2009.11.23

Date of Test(s) 2009.12.21

Date of Issue 2010.01.08

Standards:

FCC OET Bulletin 65 supplement C,
ANSI/IEEE C95.1, C95.3, IEEE 1528,
RSS102 : 2005

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in
this test report do not relate to other samples of the same product. The manufacturer should ensure
that all products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in
any configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Taiwan Electronic & Communication Laboratory
or testing done by SGS Taiwan Electronic & Communication Laboratory in connection with distribution or
use of the product described in this report must be approved by SGS Taiwan Electronic & Communication
Laboratory in writing.
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Approved by : Nick Hsu Date : 2010.01.08
Supervisor
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory
134, Wu Kung Road, Wuku industrial zone

Taipei county, Taiwan, R.O.C.

Telephone +886-2-2299-3279

Fax +886-2-2298-0488

Internet http://www.tw.sgs.com

1.2 Details of Applicant

Name Acer Incorporated
Address 8F, 88,Sec,1,Hsin Tai Wu Rd. Hsichih Taipei Hsien 221
Telephone (886)2-8797-8588

Fax (886)2-8797-3048
Contact Person Easy Lai

E-mail Easy_Lai@acer.com

1.3 Description of EUT

EUT Name Notebook Computer

Model number NAV50 , NAV60

Marketing Name A0532, LT21, dot s2

Brand Name Acer. Gateway, Packard Bell

HW Version P7

SW Version D4357

FCC ID HLZUNDP-1A

ICID 1754F-UNDP1A
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Definition

Production unit

Mode of Operation

GPRS 850/GPRS 1900\WCDMA B2/
WCDMA B5/HSDPA/HSUPA band

Duty Cycle

GPRS 850

GPRS 1900

WCDMA B2

WCDMA B5

1/4

1/4

1

1

Maximum RF Conducted
Power(Average)

GPRS 850

GPRS 1900

WCDMA B2

WCDMA B5

32.54 dbm

29.33 dbm

24.08 dbm

24.81 dbm

TX Frequency range

(MHz)

GPRS 850

GPRS 1900

WCDMA B2

WCDMA B5

824.2-
848.8

1850.20-
1909.80

1852.40-
1907.60

826.40-
846.60

Channel Number

(ARFCN)

GPRS 850

GPRS 1900

WCDMA B2

WCDMA B5

128-251

512-810

9262-9538

4132-4233

11.1Vdc re-chargeable battery or
18.5Vdc by AC/DC power adapter

GPRS 850

0.037W/kg
(At GPRS 850 mode CH251 Configuration 1)

GPRS 1900

0.021W/kg
Max. SAR Measured (At GPRS 1900 mode CH512 Configuration 1)

(19) WCDMA B2

0.026W/kg
(At GPRS 850 mode CH9262 Configuration 1)

WCDMA B5

0.029W/kg
(At GPRS 850 mode CH4132 Configuration 1)

Power Supply
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GSM 850 (Average)

GSM 1900 (Average)

Mode\ARFCN

128

190

251

512

661

810

GSM

32.66

32.75

32.81

30.06

30.01

29.76

GPRS 10

32.54

32.44

32.36

29.33

29.25

29.22

EGPRS 10

27.13

27.17

27.28

26.48

26.44

26.23

WCDMA Band 2

Mode

Subtest

9262

9400

9538

Rel99

R99

23.94

24.08

23.96

HSDPA

23.90

24.03

23.93

23.88

24.01

23.89

23.61

23.65

23.58

23.57

23.59

23.56

HSUPA

23.90

24.02

23.89

22.68

22.90

22.94

23.40

23.41

22.38

21.97

22.04

21.99

NP WINIEFEFIPDRWIN|IF

23.88

23.99

23.87

WCDMA Band 5

Mode

Subtest

4132

4183

4233

Rel99

R99

24.81

24.76

24.71

HSDPA

24.76

24.75

24.65

24.74

24.72

24.63

24.53

24.44

24.35

24.48

24.42

24.31

HSUPA

24.78

24.73

24.68

23.62

23.41

23.36

23.91

23.88

23.84

ARIWINIFERL[DWIN|=

23.70

23.46

23.42

(03]

24.76

24.70

24.66
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1.4 Test Environment

Ambient Temperature: 22+2° C
Tissue Simulating Liquid: 22+2° C

1.5 Operation description

The EUT is controlled by using a Radio Communication Tester (Agilent 8960), and the
communication between the EUT and the tester is established by air link. Measurements
are performed respectively on the lowest, middle and highest channels of the operating
band(s). The EUT is set to maximum power level during all tests, and at the beginning of
each test the battery is fully charged.

Value of Crest Factors are 4.1 for GPRS mode (multi-slot=2) and 1 for WCDMA were used
for SAR testing according to the nature of the EUT.

The test configuration tested at the low, middle and high frequency channels, and then
test of set in highest power. Finally, we will test it by dividing into 1 configuration:

Configuration 1: Laptop mode. ( Appendix-Fig.3 & Fig.4)

The highest stand alone SAR value for WLAN/HLZ-AR5B95 @ laptop mode is 0.042
W/kg; The highest stand alone SAR value for WWAN/HLZUNDP-1A @ laptop mode is
0.037W/kg. The sum of individual SAR (0.042+0.037=0.079W/kg) is less than SAR
limit 1.6 W/kg, simultaneous SAR evaluation is not required.

1.6 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement
System uses a Computer-controlled 3-D stepper motor system ( SPEAG DASY 5
professional system ). A Model ES3DV3 field probe is used to determine the internal
electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p where ¢ and
p are the conductivity and mass density of the tissue-simulant.

The DASY5 system for performing compliance tests consists of the following items:
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e A standard high precision 6-axis robot (Staubli RX family) with controller, teach
pendant and software. An arm extension is for accommodating the data acquisition
electronics (DAE).

* A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in
tissue simulating liquid. The probe is equipped with an optical surface detector
system.

e A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

b

Gk =

Fig.a The block diagram of SAR system

e The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog
signal from the optical surface detection. The EOC is connected to the measurement
server.

 The function of the measurement server is to perform the time critical tasks such as
signal filtering, control of the robot operation and fast movement interrupts.

e A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.
¢ A computer operating Windows 2000 or Windows XP.

e DASY5 software.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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e Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.
e The SAM twin phantom enabling testing left-hand and right-hand usage.
¢ The device holder for handheld mobile phones.
e Tissue simulating liquid mixed according to the given recipes.
« Validation dipole kits allowing to validate the proper functioning of the system.

1.7 System Components

ES3DV3 E-Field Probe

Construction

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

Calibration

Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL835/1900
MHZ Additional CF for other liquids and
frequencies upon request t

Frequency

10 MHz to > 3 GHz, Linearity: £ 0.6 dB (30 MHz to 6 GHz)

Directivity

%+ 0.3 dB in HSL (rotation around probe axis)
%+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic Range

10 pW/g to > 100 mW/g
Linearity: £ 0.6 dB (noise: typically < 1 pW/g)

Dimensions Overall length: 330 mm (Tip: 10 mm)

Tip diameter: 4 mm (Body: 10 mm)

Typical distance from probe tip to dipole centers: 1 mm
Application High precision dosimetric measurements in any exposure scenario

(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of better
30%.
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SAM PHANTOM Vv4.0C

Construction The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528-200X, CENELEC 50361 and IEC 62209.

It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points
with the robot.
Shell Thickness |2 £ 0.2 mm

Filling Volume |Approx. 25 liters
Dimensions Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

Construction  [The device holder (Supporter) for
Notebook is made by POM
(polyoxymethylene resin ) , which is
non-metal and non-conductive. The
height can be adjusted to fit varies
kind of notebooks.

Device Holder

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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1.8 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 5% from the
target SAR values. These tests were done at 835/1900 MHz. The tests were conducted on
the same days as the measurement of the DUT. The obtained results from the system
accuracy verification are displayed in the table 1 (SAR values are normalized to 1W
forward power delivered to the dipole). During the tests, the ambient temperature of the
laboratory was in the range 22.1°C, the relative humidity was in the range 62% and the
liquid depth above the ear reference points was above 15 cm in all the cases. It is seen
that the system is operating within its specification, as the results are within acceptable
tolerance of the reference values.

Fig.b The bloack diagram of system verification

Agilent Model 8648D Signal Generator
Mini circuits Model ZHL-42 Amplifier
Agilent Model U2001B Power Sensor
Agilent Model 778D Dual directional
coupling

oo wp

E. Reference dipole antenna

Photograph of the dipole Antenna

Validation | Frequency Targ((;:;)SAR Megzl;{red Memaued)
Kit Hz (Pin=250mW) (1g) Date
D835V2 | 850 MHz
S/N: 4d063 | (Body) | 22> MW/g | 2.62mW/g | 2009-12-21
DI1900V2 | 1900 MHz
S/N:5d027 | (Body) | 10-6mW/g | 11mW/g | 2009-12-21

Table 1. Results of system validation
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1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this body-simulant fluid were measured by using the Agilent
Model 85070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction
with HP 8753D Network Analyzer (30 KHz-6000 MHz ) by using a procedure detailed in
Section V.

All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the ear reference point of the
phantom was 15cm£5mm during all tests. (Fig .2)

Frequency Tissue type, Measurement date/ Dielectric Parameters
(MHz) Limits p 0 (S/m) | Simulated Tissue
Temperature(® C)
Measured, 2009.12.21 54.5 1.02 21.7
850 Body  Recommended Limits | 51.11-56.49 |0.96-1.06 20-24
1900 Body Measured, 2009.%2._21 52.6 1.59 21.7
Recommended Limits | 52.16-57.65(1.48-1.64 20-24

Table 2. Dielectric Parameters of Tissue Simulant Fluid

The composition of the body tissue simulating liquid is:

Ingredient 850MHz 1900MHz
(Body) (Body)
DGMBE X 300.67g
Water 631.68 g 716.56 g
Salt 11.72 g 4.0g
Preventol D-7 1.2 g X
Cellulose X X
Sugar 600 g X
Total amount | 1L (1.0kg) | 1L (1.0kg)

Table 3. Recipes for tissue simulating liquid
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1.10 EVALUATION PROCEDURES

—

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 1 g and 10 g
cubes. The algorithm to find the cube with highest averaged SAR is divided into the
following stages:

. The extraction of the measured data (grid and values) from the Zoom Scan.
. The calculation of the SAR value at every measurement point based on all stored data

(A/D values and measurement parameters)

. The generation of a high-resolution mesh within the measured volume

. The interpolation of all measured values from the measurement grid to the

high-resolution grid

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

. The calculation of the averaged SAR within masses of 1g and 10g.

The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm
away from the probe tip. During measurements, the probe stops shortly above the
phantom surface, depending on the probe and the surface detecting system. Both
distances are included as parameters in the probe configuration file. The software
always knows exactly how far away the measured point is from the surface. As the
probe cannot directly measure at the surface, the values between the deepest
measured point and the surface must be extrapolated. The angle between the probe
axis and the surface normal line is less than 30 degree.

In the Area Scan, the gradient of the interpolation function is evaluated to find all the
extreme of the SAR distribution. The uncertainty on the locations of the extreme is less
than 1/20 of the grid size. Only local maximum within —2 dB of the global maximum are
searched and passed for the Cube Scan measurement. In the Cube Scan, the
interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). 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
5mm.

The maximum search is automatically performed after each area scan measurement. It
is based on splines in two or three dimensions. The procedure can find the maximum
for most SAR distributions even with relatively large grid spacing. After the area
scanning measurement, the probe is automatically moved to a position at the
interpolated maximum. The following scan can directly use this position for reference,
e.g., for a finer resolution grid or the cube evaluations. The 1g and 10g peak
evaluations are only available for the predefined cube 7x7x7 scans. The routines are
verified and optimized for the grid dimensions used in these cube measurements.
The measured volume of 30x30x30mm contains about 30g of tissue.

The first procedure is an extrapolation (incl. Boundary correction) to get the points
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between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g cube is
placed numerically into the volume and its averaged SAR is calculated. This cube is the
moved around until the highest averaged SAR is found. If the highest SAR is found at
the edge of the measured volume, the system will issue a warning: higher SAR values
might be found outside of the measured volume. In that case the cube measurement
can be repeated, using the new interpolated maximum as the center.

1.11 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based
generally on criteria published by the American National Standards Institute (ANSI) for
localized specific absorption rate ("SAR”) in Section 4.2 of “IEEE Standard for Safety
Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3
kHz to 300 GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical
and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria for
Radio frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright
NCRP, 1986, Bethesda, Maryland 20814.

SAR is a measure of the rate of energy absorption due to exposure to an RF transmitting

source. SAR values have been related to threshold levels for potential biological hazards.

The criteria to be used are specified in paragraphs (d)(1) and (d)(2) of this section and

shall apply for portable devices transmitting in the frequency range from 100 kHz to 6

GHz. Portable devices that transmit at frequencies above 6 GHz are to be evaluated in

terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and

calculations to demonstrate compliance with MPE field strength or power density limits
for devices operating above 6 GHz should be made at a minimum distance of 5 cm from
the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any 1
gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions are
the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 20
W/kg, as averaged over an 10 grams of tissue (defined as a tissue volume in the
shape of a cube).
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(2) Occupational/Controlled limits apply when persons are exposed as a consequence
of their employment provided these persons are fully aware of and exercise control
over their exposure. Awareness of exposure can be accomplished by use of warning
labels or by specific training or education through appropriate means, such as an RF
safety program in a work environment.

(3) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over
the whole-body and spatial peak SAR not exceeding 1.6 W/kg as averaged over any
1 gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions are
the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4
W/kg, as averaged over any 10 grams of tissue (defined as a tissue volume in the
shape of a cube). General Population/Uncontrolled limits apply when the general
public may be exposed, or when persons that are exposed as a consequence of
their employment may not be fully aware of the potential for exposure or do not
exercise control over their exposure. Warning labels placed on consumer devices
such as cellular telephones will not be sufficient reason to allow these devices to be
evaluated subject to limits for occupational/controlled exposure in paragraph (d)(1)
of this section.(Table .4)

Uncontrolled Environment | Controlled Environment
Human Exposure . \
General Population Occupational
Spatial Peak SAR
(Brain) 1.60 m W/g 8.00 m W/g
Spatial Average SAR
(Whole Body) 0.08 m W/g 0.40 m W/g
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m W/g 20.00 m W/g

Table .4 RF exposure limits
Notes:
1. Uncontrolled environments are defined as locations where there is potential exposure of
individuals who have no knowledge or control of their potential exposure.
2. Controlled environments are defined as locations where there is potential exposure of individuals who

have knowledge of their potential exposure and can exercise control over their exposure.
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2. Summary of Results
GPRS 850,
Configuration 1: Laptop mode
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid

Power (Average)

1g

Temp[°C]

Temp[°C]

850MHz

128

824.2

32.54dbm

0.025

22.1

21.7

190

836.6

32.44dbm

0.029

22.1

21.7

251

848.8

32.36dbm

0.037

22.1

21.7

GPRS 850 repeated with EGPRS mode

Configuration 1: Laptop mode

Frequency

Channel

MHz

Conducted Output
Power (Average)

Measured(W/kg)
1g

Amb.
Temp[°C]

Liquid
Temp[°C]

850MHz

251

848.8

27.28dbm

0.00657

22.1

21.7

GPRS 1900,

Configuration 1: Laptop mode

Frequency

Channel

MHz

Conducted Output
Power (Average)

Measured(W/kg)
1g

Amb.
Temp[°C]

Liquid
Temp[°C]

1900MHz

512

1850.2

29.33dbm

0.021

22.1

21.7

661

1880

29.25dbm

0.017

22.1

21.7

810

1909.8

29.22dbm

0.00876

22.1

21.7
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Configuration 1: Laptop mode

Frequency

Channel

MHz

Conducted Output
Power (Average)

Measured(W/kg)
1g

Amb.
Temp[°C]

Liquid
Temp[°C]

WCDMA B2

9262

1852.4

23.94dbm

0.026

22.1

21.7

9400

1880

24.08dbm

0.021

22.1

21.7

9538

1907.6

23.96dbm

0.013

22.1

21.7

WCDMA BAND 5

Configuration 1: Laptop mode

Frequency

Channel

MHz

Conducted Output
Power (Average)

Measured(W/kg)
1g

Amb.
Temp[°C]

Liquid
Temp[°C]

WCDMA B5

4132

826.4

24.81dbm

0.029

22.1

21.7

4183

836.6

24.76dbm

0.026

22.1

21.7

4233

846.6

24.71dbm

0.027

22.1

21.7
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3. Instruments List
Manufacturer Device Type Serial number Datg of _Iast
calibration

Schmid & Partner
Engineering AG

Dosimetric E-Field
Probe

ES3DV3

3172

May.27.2009

Schmid & Partner
Engineering AG

850 &1900 MHz
System Validation
Dipole

D835V2

4d063

May.25.2009

D1900V2

5d027

Apr.27.2009

Schmid & Partner
Engineering AG

Data acquisition
Electronics

DAE4

856

May.26.2009

Schmid & Partner
Engineering AG

Software

DASY 5
V5.0
Build125

N/A

Calibration
not required

Schmid & Partner
Engineering AG

Phantom

SAM

N/A

Calibration
not required

Agilent

Network Analyzer

8753D

3410A05547

Mar.31.2009

Agilent

Dielectric Probe Kit

85070D

US01440168

Calibration
not required

Agilent

Dual-directional
coupler

778D

50313

Aug.26.2009

Agilent

RF Signal Generator

8648D

3847M00432

May.25.2009

Agilent

Power Sensor

U2001B

MY48100169

Apr.23.2009

R&S

Radio
Communication Test

E5515c¢

GB44051912

Nov.05 .2008
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4. Measurements
Date/Time: 12/21/2009 06:42:29

Configuration 1_CH128
DUT: NAV50 , NAV60;

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:4.1

Medium: Body 900 Medium parameters used (interpolated): f = 824.2 MHz; o = 1.01 mho/m;
& = 54.6; p = 1000 kg/m?*

Phantom section: Flat Section

o Probe: ES3DV3 - SN3172; ConvF(5.81, 5.81, 5.81); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.026 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.72 V/m; Power Drift = -0.095 dB

Peak SAR (extrapolated) = 0.034 W/kg

SAR(1 g) = 0.025 mW/g; SAR(10 g) = 0.018 mW/g
Maximum value of SAR (measured) = 0.026 mW/g

dB
0

-1.95

-3.89

LhE

-h.64

SR

g
S

Z

-7. 78 7
L.

-9.73 4
0 dB = 0.026mW/g
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Date/Time: 12/21/2009 07:10:28
Configuration 1_CH190
DUT: NAV50 , NAVG6O;

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.1

Medium: Body 900 Medium parameters used: f = 837 MHz; ¢ = 1.02 mho/m; €. = 54.5; p =
1000 kg/m?

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(5.81, 5.81, 5.81); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.031 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.68 V/m; Power Drift = 0.063 dB

Peak SAR (extrapolated) = 0.040 W/kg

SAR(1 g) = 0.029 mW/g; SAR(10 g) = 0.021 mW/g
Maximum value of SAR (measured) = 0.031 mW/g

dB
0

-2.06
-4.12
-6.18

-8.24 v
L.

-10.3 4
0 dB = 0.031mW/g
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Date/Time: 12/21/2009 7:37:20
Configuration 1_CH251
DUT: NAV50 , NAVG6O;

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:4.1

Medium: Body 900 Medium parameters used: f = 849 MHz; 0 = 1.03 mho/m; & = 54.1; p =
1000 kg/m?

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(5.81, 5.81, 5.81); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.047 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.82 V/m; Power Drift = 0.191 dB

Peak SAR (extrapolated) = 0.049 W/kg

SAR(1 g) = 0.037 mW/g; SAR(10 g) = 0.026 mW/g
Maximum value of SAR (measured) = 0.039 mW/g

dB
0

-2.04
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0 dB = 0.039mW/g
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Date/Time: 12/21/2009 8:05:52
Configuration 1_CH251_repeated with EGPRS mode
DUT: NAV50 , NAV60;

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:4.1

Medium: Body 900 Medium parameters used: f = 849 MHz; 0 = 1.03 mho/m; & = 54.1; p =
1000 kg/m?

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(5.81, 5.81, 5.81); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.00732 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 1.84 V/m; Power Drift = -0.087 dB

Peak SAR (extrapolated) = 0.00983 W/kg

SAR(1 g) = 0.00657 mW/g; SAR(10 g) = 0.00443 mW/g
Maximum value of SAR (measured) = 0.00719 mW/g

dB

0
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S99
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Date/Time: 12/21/2009 1:54:48
Configuration 1_CH512
DUT: NAV50 , NAVG6O;

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:4.1
Medium: Body 1900 Medium parameters used (interpolated): f = 1850.2 MHz; 0 = 1.52
mho/m; & = 52.7; p = 1000 kg/m?

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(4.54, 4.54, 4.54); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.023 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 2.86 V/m; Power Drift = -0.112 dB

Peak SAR (extrapolated) = 0.033 W/kg

SAR(1 g) = 0.021 mW/g; SAR(10 g) = 0.013 mW/g
Maximum value of SAR (measured) = 0.023 mW/g

-14 v
L.

-17.5 -
0 dB = 0.023mW/g
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Configuration 1_CH661

DUT: NAV50 , NAVG6O;

Report No. : ES/2009/B0006
Page : 24 of 69

Date/Time: 12/21/2009 2:20:37

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:4.1
Medium: Body 1900 Medium parameters used: f = 1880 MHz; 0 = 1.56 mho/m; €. = 52.6; p
= 1000 kg/m’
Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(4.54, 4.54, 4.54); Calibrated: 5/27/2009
o Sensor-Surface: 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.017 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 2.59 V/m; Power Drift = -0.090 dB

Peak SAR (extrapolated) = 0.028 W/kg

SAR(1 g) = 0.017 mW/g; SAR(10 g) = 0.010 mW/g
Maximum value of SAR (measured) = 0.018 mW/g

dB
0

-3.78

-7.56

-11.3

-15.1
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Date/Time: 12/21/2009 2:47:16
Configuration 1_CH810
DUT: NAV50 , NAVG6O;

Communication System: GSM 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:4.1

Medium: Body 1900 Medium parameters used: f = 1910 MHz; 0 = 1.59 mho/m; €. = 52.5; p
= 1000 kg/m’

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(4.54, 4.54, 4.54); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.00893 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 2.29 V/m; Power Drift = 0.167 dB

Peak SAR (extrapolated) = 0.015 W/kg

SAR(1 g) = 0.00876 mW/g; SAR(10 g) = 0.00544 mW/g
Maximum value of SAR (measured) = 0.00953 mW/g

dB
0

-4.5h2
-9.04
-13.6

-18.1 v
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0 dB = 0.00953mW/g
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Date/Time: 12/21/2009 3:21:54
Configuration 1_CH9262
DUT: NAV50 , NAVG6O;

Communication System: WCDMA B2; Frequency: 1852.4 MHz;Duty Cycle: 1:1

Medium: Body 1900 Medium parameters used (interpolated): f = 1852.4 MHz; ¢ = 1.53
mho/m; & = 52.7; p = 1000 kg/m?

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(4.54, 4.54, 4.54); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.029 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.61 V/m; Power Drift = -0.183 dB

Peak SAR (extrapolated) = 0.041 W/kg

SAR(1 g) = 0.026 mW/g; SAR(10 g) = 0.016 mW/g
Maximum value of SAR (measured) = 0.028 mW/g

dB
0
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Date/Time: 12/21/2009 3:49:14
Configuration 1_CH9400
DUT: NAV50 , NAVG6O;

Communication System: WCDMA B2; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: Body 1900 Medium parameters used: f = 1880 MHz; 0 = 1.56 mho/m; €. = 52.6; p
= 1000 kg/m’

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(4.54, 4.54, 4.54); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.022 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 2.86 V/m; Power Drift = 0.148 dB

Peak SAR (extrapolated) = 0.033 W/kg

SAR(1 g) = 0.021 mW/g; SAR(10 g) = 0.013 mW/g
Maximum value of SAR (measured) = 0.023 mW/g

dB
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0 dB = 0.023mW/g
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Date/Time: 12/21/2009 4:16:55
Configuration 1_CH9538
DUT: NAV50 , NAVG6O;

Communication System: WCDMA B2; Frequency: 1907.6 MHz;Duty Cycle: 1:1

Medium: Body 1900 Medium parameters used: f = 1908 MHz; 0 = 1.59 mho/m; €. = 52.5; p
= 1000 kg/m’

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(4.54, 4.54, 4.54); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.015 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 2.73 V/m; Power Drift = 0.157 dB

Peak SAR (extrapolated) = 0.023 W/kg

SAR(1 g) = 0.013 mW/g; SAR(10 g) = 0.0084 mW/g
Maximum value of SAR (measured) = 0.015 mW/g

dB
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Date/Time: 12/21/2009 8:35:03
Configuration 1_CH4132
DUT: NAV50 , NAVG6O;

Communication System: WCDMA B5; Frequency: 826.4 MHz;Duty Cycle: 1:1

Medium: Body 900 Medium parameters used (interpolated): f = 826.4 MHz; 0 = 1.01 mho/m;
& = 54.6; p = 1000 kg/m?>

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(5.81, 5.81, 5.81); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.030 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.62 V/m; Power Drift = 0.035 dB

Peak SAR (extrapolated) = 0.040 W/kg

SAR(1 g) = 0.029 mW/g; SAR(10 g) = 0.020 mW/g
Maximum value of SAR (measured) = 0.031 mW/g

dB
0
-1.9
-3.8 ‘?ﬁi'p‘
5.7 -
. o
i 7
L
95

0 dB = 0.031mW/g
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Date/Time: 12/21/2009 9:02:41
Configuration 1_CH4183
DUT: NAV50 , NAVG6O;

Communication System: WCDMA B5; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium: Body 900 Medium parameters used: f = 837 MHz; ¢ = 1.02 mho/m; €. = 54.5; p =
1000 kg/m?

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(5.81, 5.81, 5.81); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.028 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.4 V/m; Power Drift = 0.050 dB

Peak SAR (extrapolated) = 0.036 W/kg

SAR(1 g) = 0.026 mW/g; SAR(10 g) = 0.019 mW/g
Maximum value of SAR (measured) = 0.028 mW/g

dB
0
-1.85
7 ‘?ﬁi'p‘
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0 dB = 0.028mW/g
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Date/Time: 12/21/2009 9:29:41
Configuration 1_CH4233
DUT: NAV50 , NAVG6O;

Communication System: WCDMA B5; Frequency: 846.6 MHz;Duty Cycle: 1:1

Medium: Body 900 Medium parameters used: f = 847 MHz; 0 = 1.03 mho/m; & = 54.1; p =
1000 kg/m?

Phantom section: Flat Section

DASYS5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(5.81, 5.81, 5.81); Calibrated: 5/27/2009

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

o Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

Body/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.028 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.19 V/m; Power Drift = 0.119 dB

Peak SAR (extrapolated) = 0.038 W/kg

SAR(1 g) = 0.027 mW/g; SAR(10 g) = 0.019 mW/g
Maximum value of SAR (measured) = 0.028 mW/g

dB
0
-1.89
-3.79 -
-5.68
" e s
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0 dB = 0.028mW/g
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5. SAR System Performance Verification
Date/Time: 12/21/2009 5:23:35
DUT: Dipole 835 MHz;

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium: HSL900 Medium parameters used: f = 835 MHz; 0 = 1.02 mho/m; & = 54.5; p =
1000 kg/m’

Phantom section: Flat Section

DASY5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(5.81, 5.81, 5.81); Calibrated: 5/27/2009

o Sensor-Surface: 3.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

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

d=15mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.9 mW/g

d=15mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 55.2 V/m; Power Drift = -0.0067 dB

Peak SAR (extrapolated) = 3.81 W/kg

SAR(1 g) = 2.62 mW/g; SAR(10g) = 1.73 mW/g
Maximum value of SAR (measured) = 2.96 mW/g

dB
]

-2.08
-4.16
-6.24

8.32 z
K,

-10.4

0 dB = 2.96mW/g
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Date/Time: 12/21/2009 00:43:33
DUT: Dipole 1900 MHz;

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: BODY1900 Medium parameters used: f = 1900 MHz; ¢ = 1.59 mho/m; €. = 52.6; p
= 1000 kg/m?

Phantom section: Flat Section

DASY5 Configuration:

o Probe: ES3DV3 - SN3172; ConvF(4.54, 4.54, 4.54); Calibrated: 5/27/2009

« Sensor-Surface: 3.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn856; Calibrated: 5/26/2009

o Phantom: SAM1; Type: SAM;

o Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

d=10mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 14.2 mW/g

d=10mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 95.8 V/m; Power Drift = 0.035 dB

Peak SAR (extrapolated) = 19.6 W/kg

SAR(1 g) =11 mW/g; SAR(10 g) = 5.77 mW/g
Maximum value of SAR (measured) = 13.7 mW/g

dB
0

-3.42
-b6.684
-10.3

13.7 2,
K,

-17.1

0dB = 13.7mW/g
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Calibration Laboratory of
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Glossary:

TEL tisswe simulating hoguid

NORMx, v,z sensitivity in free space

ConvF sansitivity in TSL { NORMx v,z

DCP diode compression point

Polanzation o ip rataton around probe axes

Palarization 4 # rotation around an axis that is in the plane normal 1o probe axis (at

measurement center), Le., & = 0is normal (o probe axis

Calibration is Performed According to the Following Standards:

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

b IEC 62208-1, “Procedure 1o measure the Specific Absomplion Rate {SAR) for hand-held
devices used in closa proximity to the eor (frequency range of 300 MHz 1o 3 GHz)",
February 2005

Methods Applied and Interpretation of Paramaters:

« NORMx.y.z: Assessed for E-fisld polarization 3 = 0 (1 < 900 MHz in TEM-cell, [ > 1800 MHz
R22 waveguide) NORM.y.z ame only intlermediate values, |.e., the uncenainties of
MORMzx.y.z does not affect the E-field uncertainty inside TSL (see below ConvF)

o NORM{Nx ¥z = NORM vz * frequency_response (sea Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4. 2. The uncartainty of
the frequency response is included in the stated uncerainty of ConvF

+ DCPx y.z. DCP are numerical knearization parameters assessed based on the data of
power Swiaep (no uncerainty required). DCP does not depand on frequency nor media

« ConvF and Boundary Effect Paramefars; Assessed in flat phantom using E-field jor
Temperature Transfer Standard for { < 800 MHz) and inside waveguide using analytica! field
distributions based on power measurements for { > B00 MHz The same setups are used for
assessmeni of the paramelers applied for boundary compensation {alpha, depth) of which
typical uncerainly values ara givan. These parametars are used in DASY4 software o
improve probe accuracy chose to the boundary. The sensitivity in TSL cormesponds: o
NORMzx, v,z * ConvF wheraby tha uncerlainly comesponds o thal given far ConvF. A
frequency dependent ConvF is used in DASY version 4 4 and highar which allows extanding
the validity from ¢ 50 MHz 1o £ 100 MHz

«  Sphencal [sotropy (30 deviation from isofropy): in a field of low gradients realized using @
fiat phantom exposed by a palch anfenna

» Sensor Offset; The sansor offsel corrasponds to the offset of virual measuremant canter
from the probe tip (on probe axis). Mo lolerance required

Cendcate No ES3-J17T_ May (S Fage 20l ®
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Probe ES3DV3

SN:3172

Manufactured: January 23, 2008
Last calibrated June 23, 2008
Recalibrated May 27, 2009

Calibrated for DASY Systems

{Mote: non-compadible with DASYZ syatem!)
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DASY - Parameters of Probe: ES3DV3 SN:3172

Sensitivity in Free Space” Diode Compression
MarmX L1 210 1% PWIImY DCP X a4 m\
Marmy 197 + 10 1% UMY nocpy 83 m\v
MormZ 0.96 1 10 1% pwiimy DoP 2 g4 mv

Sensitivity in Tissue Simulating Liguid {Conversion Factors)

Please soo Page B,

Boundary Effect

TSL B00 MHz Typical SAR gradient: 3 % per mm
Bensos Center bo Phantom Surisce Distance 30 mm 4.0 mm
SAR, [%] Without Cofrechon Algodithm #6 G4
SARL, %] With Comaciaon Algonihm ne 0.7
TSL TR0 MH:z Typical SAR gradient: 10 % per mm

Sansor Cenar jo F wimm Surface Dhs!

J0mm 4.0 mm

SaR, %) Wilhiout Comackan 892 G4

SAR, [W) With Correction Algorithm 0.7 S
Sensor Offsat

Proba Tip bo Sensor Cenbar 2.0 mm

The reported uncortainty of measurement s stated as the standard uncertainty of
mueasurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds 1o a coverage probability of approximately 35%

T unoertasviey of ol ¥ o nof sflect fha [ -feld orosriaey rmide TS (e Pags B

B T T T

Camficats No. E53-3172_Mayie Page 4 of @
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Frequency Response of E-Field

[TEM-Cell:ifi110 EXX, Waveguide: R22)

o respones (nodmalied)

Frequon

Uneenainty af Freguency Response of E-fAeld: £ 5.3% [k=3)

mithcaie Mo ES3-3173_ MayDs Pags & of §
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Receiving Pattern (¢), 9 =0°

=600 MHz, TEM H110EXX I= 1800 MHz, WG R22

——4 ==y =] =0Tl i ==Y —8—F —0-=Tal

e ) BPH
= ifli= ) BAHE
g s 00 WHEE
E —— 1800 Mz
w —i— 250 Wz
|
1.8
i
o &0 ko) 180 4L ot
T
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=)
ardcuts Mo ES3-317T_MayTh Page & of %
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Dynamic Range f(SAR}q)

(Waveguide R22, I = 1800 MHz)

=

=1

S 1Esm

w

1

g

£

1 E+~01
% B M a o A ¥ K L
BAR [rWiem’]
—i— ol Compansalng i STV i )
ol |g

g
5 a2

P - -0-0-8-8.0

B - '.-ul..: [ NN
] o

i 10 1 i . 1M
BAR [midiem']
Uncartainty of Linsarity Asssssmont: £ 08% (k=)
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Conversion Factor Assessment

1= 000 MHz, WGLS RS (head)

= 1810 MHz, WGLS R22 (head)

4D 300
24 1}
10
E E 00
5 %
gz f 150
= 3 = 104
5.0
05
0.0
20 &0 &0 i o 30 &0
R[mmn] ejmenj
—— hnasheal  —o— Masssnmmants —S—Arntcnl | —0— Magsuremarts
f[Medg] Valdiny [Mber]" TEL Permittivity Conduciivity  Alpha  Depth  ConvF Uncertsinty
B35 ¢ 507 ¢ 100 Head 415+ 8% 000 ¢ 5% 0,88 1 08 SAY & 10.0% (k2]
L] & 500 = 100 Haad 4151 3% 06T £ 5% AT 1 D& LB & 11.0M% (k=2)
1T60 & 507+ 100 Haad 40013 5% 1372 5% &35 181 4596 & 11.0% (e=2)
1810 & 50 ¢+ 100 Head &00 % 5% 140 2 F% 038 173 4 BE & 11,0M% (k=2)
1850 & 507 & 100 Hemd 400 5% 140 & 3% {48 I 51 ATV =11 % (k=)
JA50 & 507 100 Hesd 302+ 5% 18 & 5% d.41 ] 433 & 11 0% (k=d)
A1 £ 507+ 100 Body 55735% 0BT = 5% 0.7 1.15 587 &£ 11.0% {&=3}
o0 £ 80 [+ 100 Body 550&85% i 052 5% Td 1.15 ST = 11.0% (=2}
1750 £ &0 & 100 Body 534:8% 145 2 5% Dah 178 4 88 = 11.0% (k=)
TE10 & 50 f & 100 Body 5331 5% 1.52 5% 033 i 4 84 3 11 0% (e=Z)
1850 =50/ & 100 Body 533x5% 152:5% nar 299 453+ 17.0% (W=2)
2450  #50/ & 100 Body S52725% 195:5% 0 g 1.40 402 = 11,0%

Tt vy of § 100 Mbis sy applies for DASY wi.d ard highar fses Pags 71 The uncedsinty i the ES5

of Fw Conwf L

e # &

Comificate Mo, EE5-31T2 MayDe
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Deviation from Isotropy in HSL
Error (¢, 4), 1 = 900 MHz

Error [dH]

.30 -0 304064

Cii2) B 1000 ) -0 600 40

BOS0e @osa0s @O

G0 WO 00

Uncertainty of Spharical lsotropy Assessment: & 206% (k=3

Cartificade Mo EEXI1T2 Maydd Paga Bal
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7. Uncertainty Analysis
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DASYSH Uncertainty Budget
According to IEEE 1528 [1]
Uncertamnty | Prob. | Dave | (o) | (o) | Std. Une. | Std. Unc. | f(ey)
Error Deseription value Dhst. le 10 | flgh (L0g} Vagr
Measurement System
FProbe Calibraticn 507 N 1 1 +5.0% +5.9% o
Axial lsotropy +4.7% 2] va o7 [or [ x10% +1.9% oo
Hemispherical Isotropy +0.6 % R W3 0.7 0.7 +3.0% +3.09% -~}
Boundary Effects +1.0'% R ] 1 1 +0.6% +0.6%, 20
Linearity +4.7'% R va [ 1 1 +2.7% +2. 7% au)
Svatem Detection Limits +1.0'% E va [ 1 1 +0.6%, +0.6%, )
Beadout Electronics +0.3 7% N 1 1 1 +0.3% +0.37 )
Besponse Time +0.8'F, E va [ 1 1 +0.5%, +0.5%, )
Integration Time +2.6'% R va |1 1 +1.5% +1.5% o0
RF Ambient Noise +3.0% R va [ 1 1 +1.7% +1.7T% o0
RF Ambient Reflections +3.0% R v 3 1 1 +1.7% +1.7% o0
Probe Positicner +0.4% R V3 1 1 +0.2% +0.2F7 0
FProbe Peoaiticning +2.6% R V3 1 1 +1.7% +1.7% &0
Max. SAR Eval. +1.0'% R '3 1 1 +0.6% +0.6%, 30
Test Sample Related
Dievice Positioning 207, N 1 1 1 +20%, 207, 145
Drevice Holder +26% N 1 1 1 +38% +3.6% ]
Power Dirift +5.0'% R va |1 1 +2.0% +2.0%, oo
Phantom and Setup
Phantom Tneertainty +4.0% R V3 1 1 +23% +2.3% o0
Ligquid Clonductivity (target] | £5.0% R va | 064 [ 043 ] £1.8% +1.2% o0
Liquid Conductivity (meas) | £2.587% M 1 064 [ 043 [ £1.6% +1.1% 20
Liquid Permittivity (target) | +£50% R va |06 [o48 | £17% +1.4% o0
Ligmd Permittivity {meas.) +25T N 1 0.6 049 | £1.5% +1.2'% 0
Combined Std. Uncertainty +10.9'% +10.7% | 387
Expanded STD Uncertainty +21.9% | £21.4'%%

Table 19.6: Worst-Case uncertainty budget for DASYS assessed according to IEEE 1528 (1] . The
budget 1z valid for the frequency rangs 300 MHz - 32 GHz and represents a worst-case analveis. For
specific testz and confizurations, the uncertainty could be considerable smaller.
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8. Phantom Description

Echrrid & Parmrer Engineering AG

S p

Zeughausstrasse 43, BO0L Tunch, Switretiand
Prewrw +£1 1 245 9700, Fax <41 | 2458779
inloepaig com. FHpclferars spasg com
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e a8 g

Certificate of Conformity / First Article Inspection

Hem SAM Twin Phantom V4.0

Type No QD 000 P40 ©

Series Mo TP-1150 and highar

Manufactures SPEAG
Zaughaussirasse 473
CH-8004 Zifich
Switrertand

Tests

The saries production process wsed aows the Bmitation 1o test of firs? arliclas.
Complste tests were made on the pre-seqias Typa Mo, QD 000 P40 A4, Seral Ma. TP-1001 and an (he

sories first artcle Type Mo, Q0 000 P40 BA, Serial Mo, TP-1005. Certain p tors have been ratesied
using further series ilmms (called semplas) or am iested at aach iem,
Tast Regqui t Datails Units tested
Dimensions: Compliant with The geomatry IS CAD File [7) First anidle,
according 1o the CAD model Samples
Matesial thickness | Compliant with the requirements 2mm +- 0.2mm in Aat First article,
at shell accarding io the standards antd specific araas of Samples,
head section TP-1314 #,
Matenial thickness | Compliant with The requirements Bmm +- O.2mm 6t ERF | First amicle,
atERP according io the standards Al itema
Material Dimlectric paramebars for required 300 MHz — & GHz: Martarial
paramelers fraquoncias Relative parmitlivity < 5, | samples
Loss tanpgent < 0,08
Materal registivity | The material has been tesied 1o be DEGMBE based Pre-geries,
compatible with the liquids deSned in | simulating liguids First ariicle,
the standards if handled and cleansd Mailernal
according to e instructions. sampiles
Qbserve tachnical Mobe for material
compatibility. -
Sagging Compliant with 1he requirements < 15 typical < 0.8% Pratotypas,
accarding 1o the standards. Silad with 155mem of Sample
| Sagging of the fiat section when filled | HSLSA0 and without 1msting
wilh figssue simulating liquid. DUT bedow
Standards

[1] CENELEC EN 50361

[2]
1
4

IEEE Std 1528-2003
IEC 82208 Pan |
FCC CET Bullelin 65, Supplemant C, Edition 01-01

{7 The IT'IS CAD fils s desived from [2] and is also within the tolerance requirements of the shapes of
the other documants.

Caonformity

Based on the sample tests above, we cartify thal this itam Is In complience with the unceranty
raquirements of SAR messurements specified in standards [1] 1o [4],

Date 07,07 2005 E p & 8 o
; ﬂrE:nn.I Aa
41,
Signature | Stamp nea iz i
i@ epaig.Lom, Wi wasapalg com
Dae Mo E81 - QOO0 P40 C -~ F Page LFif]
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9. System Validation from Original equipment supplier

Calibration Laboratory of
Schmid & Partnar
Enginearing AG

Zeughaiastrenss 21, B004 Furich, Swikesriand

Sphwalratradfier Halibiar s

s

c Barevca willasa Ebatornage
Servizio avittere di tarnbara

S swins Calibration Sarvics

Accrediied by the Bwiss Accraditalion Service (SAS) Accreditstion No: SCS 108

The Swiss Accreditation Servics i omns of (he signatories 1o the EA
Multilsteral Agresmani far the recogmition ol calibration cenifcstes

SGS [Auden) Certficate No: DBISVZ-4d063_May09

Cnard

CALIBRATION CERTIFICATE |
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Calibration Laboratory of
Schmid & Partnar

Engineering AG
Fasighisstionse 43, B0 Furich, Switieranni

s Bebveeplearing b PLaldhiriend s
Barvicn vuiss 4'salonnegs
Sarwizin weirero o tarstioa

S swiss Canbration Service

Arergbin by e fonns Aoreiybin S (SA5) Accreitieation Na: SCS 108
The Swani ALcrediaion Sendcs is ane of 1he sigamones 1o (he EA

Mutilaterad Ag A for the recogmicn of calfraiien caribioses

Glossary:

TSL fissue simulating liquid

ConvF sansitivity in TSL / NORM x,y.2

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specific Absorption Rale (SAR) in the Human Head from Wirsless
Communications Davices: Measuremen! Techniques®, December 2003
IEC 62209-1, "Procedura to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity 1o the ear (frequency range of 300 MHz 1o 3 GHz)"
February 2005
Federal Communications Commission Office of Engineering & Technolegy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields, Additional Information for Evaluating Compliance of Mabile and
Porable Devices with FCC Limits for Human Exposure 1o Radiofroquency Emissions”,
Supplement C (Edition 01-01) 1o Bulletin 65

b

[ &

Additlonal Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
*  Measurement Conditions: Further details ara available from the Validation Report at the end
of the carificate. All figures stated in the cedificate are valid at the frequency indicated.

+  Anfenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly balow the center marking of the flal phaniom saction, with the arms orented
paraliel to the body axis.

»  Faad Point impedance and Return Loss: Thesa parameters are maasurad with the dipole
posithoned under the liquid filled phantom, The impedance stated is transformed from the
measuramant at the SMA connector to the feed point. The Retum Loss ensures kow
reflected power. Mo uncartainty requined

+ Electrical Defay: One-way delay between the SMA connector and the antenna feed point
Mo uncenainty required

¢ SAR measwed: SAR measured al the stated antenna input power,

«  SAR normalized: SAR as measured. normalized to an input power of 1 W at tha antenna
cannector

+  SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR resull,

Cortiflcain Mo DHISYZ-400803_ May0o Page 2 al @
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DASY mysiem configuration. as faf as nol given on page 1
DASY Yersion DASYS W50
Extrapolation Advanced Exrapalation =
Phantom Modular Flal Phantom V4.9 ]
Distance Dipole Center - TSL 15 mm wilh Spacer
Zooim Scan Resolution du, dy, dr = 8 mm

JF_;:;;;;:-}_ B35 MHz = 1 Mz

Head TSL paramoters
Thir lolicwing parameiers and calculitions wemn spplad
Temparature Parmittivity Conductivity
Nominal Head TSL parameters _"‘:72l:| C 415 0.5 nham
Maasured Heod TEL parametors (2202 02)"C A0B L6 % Twmgﬁﬂ.
Head TSL temperature during lest (216x03)"C - -
SAR result with Head TSL

SAR averaged over 1.om' [1 g) of Head TSL Condition B
SAR measured 250 mAY Inpid power ZIBmW g
SAR nomnalized narmaiieed lo 1W BEZmW /g
SAR for nominal Hemd TSL paramelon rarmadized lo 1W 056 mW g £ 17.0 % [keg)
SAR pveraged over 10 cm’ (10 g) of Head TSL T candition
SAR moasued Z50 Py ingil pomaed 156 mW g
SAR nomalized normalioed fo 1W G4 mW /g
SAR for nominal Head TSL parsmaters narmalied ko 1W 8.26 mW ig £ 168.5 % (k=2)

' Comection o nominal TSL parernelens sccording o d), chaptar “SAR Sensitivilies’

Cortificarin Mo CEISYZ-40003 May00 Page 1al 0
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Body TSL parameters
The hollawing porameles and calculations wane spplied

Tomperature Permittivity Conductivity
Mominal Body TSL paramaters 20°C 552 0.9F mha/m
Massured Body TSL pararmelers [(F20+03"C 5388 1.01 mbhadmi 2 B %
Body TSL temparature during st (20 £02)°C
SAR result with Body TSL
SAR averaged over 1 em’ (1 g} of Body TSL Caondiian
SAR measured 250 mW inpul powes 255 mW i g
SAR narmalped normalized 1o 1W MmImWig
SAR lor nominal Body TSL paramelsns nrmalized 1o 1W 984 mW /g 17.0 % (k=2)
SAR averaged owver 10 em' (10 g} of Body TSL Condion
SAR measured 250 miW Inpul powes 16EmW g
BAR normpdred ngrrmalized 1o W GrZmWig
SAR for nominal Body TSL paramelers normalised 10 1TW .55 mW / g £ 16.5 % (k=)

Corracion to nominal TSL pemmealers acoording o d), chapter “SAR Sonsitvilies

Catdediln Mo DEISVZ-40063 MayDd Pagu 4 ol B

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FEZERIE R - l'*'?#f[%fﬁf'r‘ @?ﬁ?ﬂ%ﬁ"&pﬁﬁﬁ?x ’ [Fdﬁl”‘*fipﬁﬁ[@ Fﬂ?ﬁ’%ﬁﬂ ok ﬁ#fﬁh X ‘fil?lF‘l?"‘F' > Tﬁ'ﬁﬂi})fig‘l °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd.

cRABBEPFELPF AT

No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / 5 #* 547 %1 # % 7 1§ 134 %L
t (886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com

| Member of SGS Group



Report No. : ES/2009/B0006
Page : 50 of 69

Appendix

Antenna Parameters with Head TSL

impadance. tmnsiormad o lesd poni | 1O 0-30j0
Ratwm Loss ! -2 dB
Antenna Parameters with Body TSL
Impadenca, ransioemod o foed point AT Tir-43 00
Rutum Loss 26,048
General Antenna Parameters and Design
[ Electrical Datay |one duaection) ] 1,302 na J

ANer long berm use with 100W radiated power, only a shighl warming of ihe dpole near e Isedpont can be merseed

The dipole i made of siandard seminigd coaxal cable, The center conducior ol the leadng line ls dirsctly conmeciad 10 the
second arm al ihe dipole, The anlenna is erslohe shof-circutsd lor DC-signals.

Mo axcessive force must be applied o the dipole arms, bocausa ey might bend o (he soldeed connechions nss the
fpsdpoint may be damaged

Additional EUT Data

Manutaciured by SPEAG
Mamnutaciured on Movembar 27, F0040
Catbcals Mo DEISVZ-A0063 M09 Pags 5ol 0
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DASYS Validation Report for Head TSL

DratisTimwe: 25052008 10:53:04
lest Labomtory: SPEAG, Aunich, Switzerlamd
DUT: Dipole 835 MHe:; Type: DE3ISVI; Serial: DE3SVI - SN:ddia3

Communication System: CW-835: Frogquency: B35 MHz Duty Owvele: 1:1

Medium: HSL 900 MH

Medinm parmmeters used: = 835 MHzx o = 089 mha'ms: g = 40.7; p= 1000 kg'm”
Phantom section: Flst Section

Mensurement Standard: DASY S (IEEETEC)

IXASYS Configurmtion
o Prabe ESI0OVT - S3002%: Conl 850, 480, %0610 Calibeated: 30004 300
®  Semor-Surfsce: T | dbochamical Sorfsce Deiecion
s Ehecironks: DAES Saii; Calibwasd: 07002000
L] Pomrricom: Flad Phamican J,90; Type: CUEXRRPESAA Sl 1081

o Sicansiemnent SW DASYS, VD Bulld 1205 SEMCAD X Verslon |14 Fuild 45

Pin=250mW; dip=15mm/Zoom Scan (Tx7xTYCube 0: Measurenent grid: dy-Smm. dy Smm,
dr=Smm

Reference Value = 57 Vim: Power Drift = 0,028 dB

Peak SAR (extrupolated) « 3.54 Wikg

SARIT g) = 238 mWie: SARD g) = 1.56 mW/ig

Maoximum value of SAR {(measured) = 277 mW/g

Lil:)

Bl = 2T ImWg

Cetificale Mo DEISWI.L4081 May0o Page Bl §
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Impedance Measurement Plot for Head TSL

Mo DEYSV2-44083 May0D Paga Tol 0
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Drate/ Timee: 25052009 14:01:33

Test Laboratory: SPEAG, Aunich, Switzerland
DUT: Dipole 835 MHz: Type: DEIEVE; Serial: DRIZVD - SNddbad

Communication System: CW; Frequency: 835 MHs; Duty Cyvele: 121

Mliedium: MSLS00

Medium parmmciers wsed: = X35 MHz o= LOF mho'm: g, = 33,8 p= 10060 kg'm
Phantem section: Flat Section

Measurement Standand: DASY S {(IEEEAEL )

DASY S Con et bon
*  Probe: ESIDNV? - SNAOTE; ConvFIL S, T9, 579, £.79; Calibvaned: 30.04.2009
[RE 55,

L S i S ROET ) al Suirfacs Dieisction

s Fhectronics [MAES S0 ; Unldhrsied: 077002009
*  Phantom: Flal Phantom 4,90 Tyvpe: QUDOO0PE0A A Serial) 100)

. Abeammmement SW: DASYS, V3D Ralld 1255 SEMCAD X Veriom |54 Hoild 4%

Pin = 250mW, d = 15mm/Zoam Scan (TxTxTHCube 0 Messurement grid: dyv-Smm, dyeSmm

de=5mm

Reference Value = 55,6 Vime Power Daft = 00024 dR
Peak SAR (extrupolmed) = 3.74 Wik

SARI g) = 255 mW/ig: SAR{I0 g) = L.68 mWig
Maximum value of SAR {measured) = 2.94 mW i

[:]
10

1%

Il = 2Rl W g

Cortificale Mo DE35VE-4d083_May(o FageBolo
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Impedance Measurement Plot for Body TSL

DGV A 0d MLy O Page B al 9
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u, al Age [y of calitwation certificates
cient SGS (Auden) Cortificate Wi D1900V2-5d027-Apr09
ICALIBRATION CERTIFICATE |
| et D900V - SN, 54027
| Catbrason procmauenini QA CAL-D5 vT

Calibration procedure for dipole validation kits

| Caitaton dase A.I:Iﬂl 27, 2009

| Condition of - cattrabe

In Tolarance
Trem cailanon corificale Sonuamenis e reometslty b raBorusl Sanderdl. wheh nesle T physecal urets of msesremend [ 54
Tha mnasFamants and he uroarsnieg = Eoriidenos probabaly an grven on Fin 080w cages aod s Dart of S oethicels

Al calibeatorn Fuvi Basn conhducied m P down nborsiony taolly snveonmant temperee (5 £ 3)°C and humidity < 7%

Caltmtion Equpmen] ussd [MATE ot for Glitraton |

I. lipe _Cai Diase (C.aierwiod by, Cornhicate fo | Seturtiand Coincasy |
| Prowar mater EPLLS27A (ERITHE0TY E80-08 (Mo 21 T-00000 D29
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Calibration Laboratory of Schweasnscher Kalibrierdianss
Schmid & Partner Service sulssa d'élalonnsge
Engineanng AG Sarviths telikars o larmuea

Tauphaussirasss 41, B004 Furich. Switrerland

Geavran Calbrafion Service

Arrediad by e Sesss Acrreitahon Genvce (245 Accreditation Wo.: SCS 108
Tha Swiss Accredilation Sarvice s one of (e lgneonies io ths EA
Multaseral Agresmaent for i iecognation of calibration cenificstes

Glossary:

TSL tizsue simulaling liquid

ComvF sensitivity in TSL / NORM x.y.z
NIA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a)

b)

)

|IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiralass
Communications Dewices; Measurement Technigues”, December 2003

CEMELEC EM 50361, “Basic standard for the measurement of Specific Absorption Rate
ralated to human exposure to electromagnetic fields from maobila phones (300 MHz - 3
GHz), July 2001

Federal Communications Commission Office of Engineering & Technalogy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Davices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) 1o Bullelin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Paramoters:

Measuremeni Conditions: Further details are available from the Validation Repor at the and
of the cerificate. All figuras stated in the cerificals are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly balow the canter marking of the flat phantom section, with the arms ofented
parallel to the body axis

Fead Poinf Impedance and Refurn Loss: These paramatars are measured with the dipole
positioned under the lquid filled phantom. The impedance stated |s transformed from the
measureameant at the SMA connector to the feed poinl. The Retum Loss ensures low
reflected power. No uncartainty reguined

Electrical Dalay: Ona-way delay betwaen the SMA connactor and the antenna feed point
Mo uncerainty reguined

SAR measured: SAR measured al the stated antenna inpul power.

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

SAR for nominal TSL parameters: The measured TSL paramelers are used to calculate the
naminal SAR result
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Measurement Conditions

DASY gystam configuration, s (s a8 ROl given on page 1
DASY Vershon DASYS VED
Extrapolation Advanced Exrapalstion
Phantom Modular Flal Phangom V5.0
Distance Dipole Center - TSL 10 imm wilh Spooes
_1;;;;;“ Resolution du, dy, dr = 5 mm
Fragquency 1900 MHE + 1 MHz .
Head TSL parameters
The lollowing paramelers and calculations wens appliod
Tamparatura Parmittivity Conductivity
Hominal Head TSL parnmetars 20%C 40.0 140 mbam
‘a-nmrmm-dmmr-mlur [(220£02)"C WEzE% 14T mihaim & 8 %
Haad TSL mptn‘b:rrllh.!'l_r_lq ot In:H 6+ 0Z)"C — - i
SAR rosult with Head TSL
SAR pversged over 1 cm" |1 g) of Head TSL conditian
SAR maasured o 250 WY irput povesr 1M5mWig
SAR normalizad normaised o 1W 420m\W ig |
SAR for nominal Head TSL parameters | nafmalieed o TW 0.5 mW [ g £ 17.0 % [k=2) ]
SAR averaged ovar 10 cm’ (10 g} of Head TSL Condiin ]
AR mmasured 250 W IRl piasar SMmWig
SAR normalied normaiized jo 1W 25mWV ig
SAR for nomrinal Head TSL paramsisn normaliced 1o TW A mW g 2165 % (k=)

Coeracbon to namingd TSL parameters according to d), chapier “SAR Sengifhibies®

Certcate Mo. D1900Y2-580F7 _ApeCih Paga 3l
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Body TSL parameters

T Tollowing parameters sl cicuEabons wane applied

| Temparature Parmittivity Canducthvity ]
Hominal Body TSL parametars 220°C 533 152 bl
Measured Body TSL paramatars 20 +025°C HoxH% 1.58 mhaim & 8 %
Body TSL tamperaturs during test (21302} °C — |
SAR result with Body TSL
- - "
| SAR aversged over 1 em’ (1 g) of Body TSL Condition
SAR massunad 250 ¥ inpUl powear 1M08amWig
SAR normalized narmaliped fo 1% d24mWiWig
SAR for nominal Body TSL parmatan: normakoed o W A2 W g 2 17,0 % [W=2)
SAR averaged over 10 em’ (10 g) of Body TSL | condiion
SAR maasured 250 m\W inpidl powar SEAmMW g
SAR normalized mormaized 1o 1W 23mW g
SAR for nomnal Body TSL paramelens * noemalized 1o 1TW 22.3 mW I g £ 16.5 % [k=2)

* Cormecton o nominal TSL pamsmalens pccording o d), chapler "SAR Sansilhvites”
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Appendix
Antenna Parameters with Head TSL

Impedanca, ransiommsad o feed poini | E24{)+ 5RE
Relum Loss | - 24,5 dB

Antenna Parameters with Body TSL

Impedance, translormed 15 fesd point 1 A8 00y + 6.4l

Runburn Lows ] 22.7 d8
General Antenna Parameters and Design

Elecirical Delay (oS deschon | 1.187 ns

Aftar long barm usa with 1004 radiaisd powoer, anly & slighl warming of the dipole nest the lesdpaln] can be massued

The dipols b made of standand semiigid coaxial calke. The center conduciod of e feading ling is dimctly connected o the
sacond arm of the dpole. The anierna & themicore shor-circulled for DC-sipnals

Mo axcesshe Iome musl ba applad o he dpoks B Dachuse ey maghl Dand oF thi Sollars] COnMacBons naan he
Feadpoant may Be damaged

Additional EUT Data

i Manulactured by SPEAG
i Manufaciursd on Decamber 17, 2003
Canilicate No. D1D00V2-54027T ApriiD Page 5 of i
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DASYS Validation Report for Head TSL
Dt Time: 2704 2000 1 125457

Test Labormory: SPEAG, furich. Switserland
DUT: Dipole 1900 MHz; Type: D9V 2; Serial: DEYOY2 - SN:SA027

Communication System: CW: Fregueney: 1900 MHe; Dury Cvele: 111

Medium: HSL 1710 BHE

Medium pammeters used: £ 1900 MHz: a = 147 mboim; g = 38.7; po 1000 kg'm
Phantom section: Flal Section

Measurement Standird: DASY S (IEEETEC)

DASY S Configuration

@ Peobe: ESINE - SMYUIRS: Conn P45, 4.9, 40¢ Cplitresce]; 28 042608

o Semaw-Surface Smm | Mechansal Serise Detectlond

- Ekxciromicn: [DAES Safib ] Calibsml FT AL, Bum

& Phanion s Phaniom 00 front ) Type QUKEIPS0A A Seral’ 1001

& Wienswremont SW: DASYS, VOO Budld 120 SEMCAD X Version 154 Huild 44

Pin = 250 mW; dip = 10 mm Foom Scan (Tx7x7YCube 0 Measorement grid: d=Smm, dy=Smm,
dr=5mm

Reference Valoe = 97,1 Vim; Power Drifi = 0,044 dB

Peak SAR (extrupolated) = 19.7 Wikg

SAR(L g) = 10.5 mW/ig: SAR(I0 gy =538 mWig

Maxtmum value of SAR imeasured) = 13 mWig

20

0] L‘-"-r

LR TR R TL )
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Impedance Measurement Plot for Head TSL

T oage 2006 BEVE

a i1 L = o E W i == Zd 4T afl 1 Wik B0l
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DASYS Validation Report for Body TSL

D T 2 104 2008 14:59:34
lest Laboraton: SPEAG, Zurich, Switzerland
DUT: Dipode 1900 MHz: Type: DIOVE; Serial: DIAOYVE - SN:20027

Clommuiibeation System: Wi Fregueney: 19060 MHz;, Duty Cyele: 1
Medium: MSL U110 BH
Medium parameters used: £+ 1900 MH o = 156 mbo/m; & = 55, p = 1000 kg'm”
Phomom section: Flnt Section
Measurement Stundand: DASYS (IEEEEC)
DASYS Configuration
& Probe: ERIDVT - SN Comdi4.8, 4.5, 485 Calibwoed: 3804, 2008
®  Semor-Sueface Y Mechanical Surface Deetectbon |
#  Floctronics: DAEA Sof0]: Calibrated: 07,008 2000
w (Mo Ulat Peandom 5.0 (hack i Types QUMHEHPS0 A, Serlal 102

s Ngmuremend SW: DASYS, VED Build 120; SEMCAD X Verion 154 Bubld 43

Fin =250 mW; dip = 10 mm/Zoom Scan (Tx7a7)WCabe 0 Measurement grid: dy=Smm, dy=5mm
dz=3mm

Reference Value = 96 Ve Power Dnft = 0,016 dB

Peak SAR (extrupolated) = 18,5 Wikg

SAR(L g) = 10,6 mWig: SARCID g) = 5.58 mWig

Maximum valuee of SAK (measured) = 13,4 mW/g

df
n

en

Dl 1L EmWg
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Impedance Measurement Plot for Body TSL

artificats Mo D1000VZ-S0027_Apr Page o 0

End of 1% part of report
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