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SAR TEST REPORT

Equipment Under Test Wireless Data Collection Terminal

Model Name PA600 Phone Edition

Company Name unitech electronics co., Itd.

Company Address 8FI., No. 118, Lane 235, Pao-Chiao Rd., Hsin-Tien City,
Taipei Hsien, Taiwan 231, R.O.C.

Date of Receipt 2008.10.09

Date of Test(s) 2008.10.14

Date of Issue 2009.01.19

Standards:

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

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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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

Company Name unitech electronics co., Itd.
8FI., No. 118, Lane 235, Pao-Chiao Rd., Hsin-Tien City,

Taipei Hsien, Taiwan 231, R.O.C.

Company Address

Contact Person

Chris Yeh

TEL

02-8912-1122

E-mail

ChrisY @tw.ute.com

1.3 Description of EUT

EUT Name Wireless Data Collection Terminal
FCCID HLEPA600BTGP

Model Name PA600 Phone Edition
Brand Name

IMEI Code 355634007606707

Mode of Operation WLAN802.11 b/g
Definition Production unit
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Modulation Mode QPSK/ OFDM
Duty Cycle WLAN8012.11 b/g
Maximum RF WLAN802.11 b WLANS802.11 g
Conducted Power
(Average) 15.53dbm 10.51dbm
TX Frequency Range WLANS802.11 b/g
(MHz) 2412-2462
Channel Number WLAN802.11 b/g
(ARFCN) 1-11
Battery Type 3.7 V Lithium-Ion
Antenna Type Internal Antenna
Body
Max. SAR Measured 0.035 W/kg
(19) (At WLAN802.11b Body 11 Channel_repeated with
Memory card)

1.4 Test Environment

Ambient Temperature: 22.2° C
Tissue Simulating Liquid: 21.7° C
Relative Humidity: 62 %

1.5 Operation description

Use chipset specific software to control the EUT , and makes it transmit in maximum
power. 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.
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1.6 Positioning Procedure

Phone position 1, “cheek” or “touch” position. The reference points for the right ear
(RE), left ear (LE) and mouth (M), which define the reference plane for phone
positioning

Phone position 2, “tilted position.” The reference points for the right ear (RE), left ear
(LE) and mouth (M), which define the reference plane for phone positioning
Cheek/Touch Position:
the handset was brought toward the mouth of the head phantom by pivoting against the
ear reference point until any point of the mouthpiece or keypad touched the phantom.
Ear/Tilt Position:
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With the phone aligned in the Cheek/Touch position, the handset was tilted away from
the mouth with respect to the test device reference point by 15 degrees.

1.7 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:

1. The extraction of the measured data (grid and values) from the Zoom Scan.

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

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

4. The interpolation of all measured values from the measurement grid to the
high-resolution grid

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

6. 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.
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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
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.

1.8 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 4
professional system ). A Model EX3DV3 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 SAR can be obtained from the equation SAR= o (|Ei|%)/ p where ¢ and p are the
conductivity and mass density of the tissue-simulant.
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Fig.a The block diagram of SAR system
The DASY4 system for performing compliance tests consists of the following items:

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.

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.

e 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.
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e A computer operating Windows 2000 or Windows XP.
e DASY4 software.
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.

e 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.

1.9 System Components

EX3DV3 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 HSL2450
Additional CF for other liquids and
frequencies upon request

EX3DV3 E-Field Probe

Frequency:

10 MHz to > 6 GHz; Linearity: £ 0.2 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: £ 0.2 dB (noise: typically < 1 yW/g)

Dimensions: Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole centers: 1 mm
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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Construction:

1528-200X, CENELEC 50361 and IEC 622009.

with the robot.

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE

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

Shell Thickness:

2+ 0.2 mm

Filling Volume:

Approx. 25 liters

Dimensions:

Height: 251 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

Construction

In combination with the Twin SAM Phantom
V4.0/V4.0C or Twin SAM, the Mounting
Device (made from POM) enables the rotation
of the mounted transmitter in spherical
coordinates, whereby the rotation point is the
ear opening. The devices can be easily and
accurately positioned according to IEC, IEEE,
CENELEC, FCC or other specifications. The
device holder can be locked at different
phantom locations (left head, right head, flat
phantom).

 Device Holder
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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 +/- 10% from the
target SAR values. These tests were done at 2450 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.
During the tests, the ambient temperature of the laboratory was in the range 22.2°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.

R

Fig.b The microwave circuit arrangement used for SAR system verification

A. Agilent Model 8648D Signal Generator
B. Mini circuits Model ZHL-42 Amplifier
C. Agilent Model E4416A Power Meter
D. Agilent Model 8481H Power Sensor

E. Agilent Model 778D & 777D Dual directional

coupling

F. Reference dipole antenna

Photograph of the dipole Antenna

Validation kit | Frequency sXaRrg(Jf;) HESEMEY | o ooy || DSEELIER
(MHz) (Pin=250mW) SAR (1g) Date
D2450V2 2450 MHz 0
S/N: 727 (Body) 13.2 mW/g | 13.5mW/g 2.2% 2008/10/14

Table 1. System validation (follow manufacture target value)



1.11 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this Head-simulant fluid were measured by using the HP
Model 85070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjuncation
with HP 8753D Network Analyzer (30 KHz-6000MHz) 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. (Appendix Fig .2)
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Frequenc Measurement date/ Lbe GO PRl el
(I(\:I/IHZ) Y| Tissue type Limits o (5/m) Simulated Tissue
P Temperature(® C)
5450 Measured, 2008.10.14 52.7 1.94 21.7
Body Recommended Limits [50.07-55.34/1.85-2.05 20-24

Table 2. Dielectric Parameters of Tissue Simulant Fluid

The composition of the brain tissue simulating liquid for 2450 band:

Ingredient 2z
(Body)
DGMBE |301.7 ml
Water |698.3 ml
Salt X
Preventol
D-7 X
Cellulose X
Sugar X
Total 1L
amount | (1.0kg)

Table 3. Recipes for tissue simulating liquid
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1.12 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).
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.



Report No. : ES/2008/90017-02
Page : 14 of 55

(2) 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 .6)

Human Exposure Uncontrolled Environment | Controlled Environment
General Population Occupational
Spatial Peak SAR 1.60 m W/g 8.00 m W/g

(Brain)
Spatial Average SAR 0.08 m W/g 0.40 m W/g
(Whole Body)
Spatial Peak SAR 4.00 m W/g 20.00 m W/g
(Hands/Feet/Ankle/Wrist)

Notes:

Table 4. RF exposure limits

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
WLAN802.11 b
Body worn
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[ °C]{Temp[ °C]
1 2412 15.45dbm 0.024 22.1 21.7
WLAN 2437 | 15.01db 0.026 221 | 217
802.11 b —2com : : :
11 2462 15.53dbm 0.033 22.1 21.7
Body worn- repeated for EUT Back to phantom
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[ °C]{Temp[ °C]
WLAN
802.11 b 11 2462 15.53dbm 0.00533 22.1 21.7
Body worn-repeated with Memory card
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[ °C]{Temp[ °C]
WLAN
802.11 b 11 2462 15.53dbm 0.035 22.1 21.7
Body worn- repeated with Bluetooth active
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[ °C]|Temp[ °C]
WLAN
802.11 b 11 2462 15.53dbm 0.033 22.1 21.7
WLAN 802.11 g
Body worn
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[ °C]({Temp[°C]
1 2412 10.22dbm 0.00202 22.1 21.7
8(\)/\£Lﬂ\lg 6 2437 10.51dbm 0.00326 22.1 21.7
11 2462 10.48dbm 0.00484 22.1 21.7

Note: SAR measurement results for the Mobile Phone at maximum output power.
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3. Instruments List
. Serial Date of last
Manufacturer Device Type number calibration
hmi P Dosimetri
Schmid & Partner osImetric EX3DV3 | 3526 | Aug.26.2008
Engineering AG E-FieldProbe
Schmid & Partner 2450MHz System
Engineering AG Validation Dipole D2450v2 727 Apr.11.2008
Schn‘_nd &_Partner Data ach|_S|t|on DAE4 547 Jan.24.2008
Engineering AG Electronics
DASY 4 Calibration
hmi Part
Sén":;de:‘rma :ér Software V4.7 N/A isn't
9 g Build71 necessary
Schmid & Partner Calibration
. . Phantom SAM N/A isn't
Engineering AG
necessary
Agilent Network Analyzer 8753D | 3410A05547 | Nov.14.2007
Calibration
Agilent Dielectric Probe Kit | 85070D | US01440168 isn't
necessary
. Dual-directional 778D 50313 Aug.26.2008
Agilent |
coupler 777D 50114 | Aug.26.2008
Agilent RF Signal Generator | E4438c | MY45093613 | May.21.2008
Agilent Power Sensor 8481H | MY41091361 | May.20.2008
Radio
R&S Communication CMU200 109326 Mar.11.2008

Test
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4. Measurements

Date/Time: 2008/10/14 17:38:26
BODY_CH1_WALN802.11 b
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2412 MHz; 0 = 1.9 mho/m; & = 52.8; p
= 1000 kg/m?

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.025 mW/g

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

Reference Value = 3.15 V/m; Power Drift = -0.124 dB

Peak SAR (extrapolated) = 0.044 W/kg

SAR(1 g) = 0.024 mW/g; SAR(10 g) = 0.013 mW/g

Maximum value of SAR (measured) = 0.027 mW/g

dB
0.000

-4.44

-8.88

-13.3

-17.8

-22.2

0 dB = 0.027mW/g
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Date/Time: 2008/10/14 18:19:35
BODY_CH6_WALNS802.11 b
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2437 MHz; ¢ = 1.92 mho/m; €. = 52.7;
p = 1000 kg/m*

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.027 mW/g

BODY/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 3.26 V/m; Power Drift = -0.076 dB

Peak SAR (extrapolated) = 0.048 W/kg

SAR(1 g) = 0.026 mW/g; SAR(10 g) = 0.014 mW/g

Maximum value of SAR (measured) = 0.028 mW/g

dB
0.000

-6.62

-13.2

-19.9

-26.5

-331

0 dB = 0.028mW/g
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Date/Time: 2008/10/14 18:58:33
BODY_CH11 WALNS802.11 b
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2462 MHz; ¢ = 1.96 mho/m; €. = 52.7;
p = 1000 kg/m*

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.032 mW/g

BODY/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 3.75 V/m; Power Drift = -0.182 dB

Peak SAR (extrapolated) = 0.064 W/kg

SAR(1 g) = 0.033 mW/g; SAR(10 g) = 0.017 mW/g

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

dB
0.000

-h.12

-10.2

-15.4

-20.5

-2b.6

0 dB = 0.035mW/g
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Date/Time: 2008/10/14 21:22:43
BODY_CH11_WLAN802.11 b_repeated for EUT Back to phantom
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2462 MHz; ¢ = 1.96 mho/m; €. = 52.7;
p = 1000 kg/m*

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.006 mW/g

BODY/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.66 V/m; Power Drift = -0.164 dB

Peak SAR (extrapolated) = 0.008 W/kg

SAR(1 g) = 0.00533 mW/g; SAR(10 g) = 0.00296 mW/g

Maximum value of SAR (measured) = 0.006 mW/g

dB
0.000

-3.74

-7.48

-11.2

-15.0

-18.7

0 dB = 0.006mW/g
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Date/Time: 2008/10/14 22:06:12
BODY_CH11 WLAN802.11 b_repeated with Memory card
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2462 MHz; ¢ = 1.96 mho/m; €. = 52.7;
p = 1000 kg/m*

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.038 mW/g

BODY/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 4.22 V/m; Power Drift = 0.145 dB

Peak SAR (extrapolated) = 0.067 W/kg

SAR(1 g) = 0.035 mW/g; SAR(10 g) = 0.018 mW/g

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

dB
0.000

-4.58

-9.16

-13.7

-18.3

-22.9

0 dB = 0.038mW/g
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Date/Time: 2008/10/14 22:55:01
BODY_CH11_WLANS802.11 b_repeated with Bluetooth active
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2462 MHz; ¢ = 1.96 mho/m; €, = 52.7;
p = 1000 kg/m*

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.035 mW/g

BODY/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 3.83 V/m; Power Drift = 0.034 dB

Peak SAR (extrapolated) = 0.066 W/kg

SAR(1 g) = 0.033 mW/g; SAR(10 g) = 0.017 mW/g

Maximum value of SAR (measured) = 0.036 mW/g

dB
0.000

-b.08

-10.2

-15.2

-20.3

-25.4

0 dB = 0.036mW/g
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Date/Time: 2008/10/14 19:33:38
BODY_CH1 WALNS802.11g
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2412 MHz; 0 = 1.9 mho/m; & = 52.8; p
= 1000 kg/m?

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.005 mW/g

BODY/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 0.996 V/m; Power Drift = 0.129 dB

Peak SAR (extrapolated) = 0.003 W/kg

SAR(1 g) = 0.00202 mW/g; SAR(10 g) = 0.000899 mW/g

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

dB
0.000

-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB = 0.003mW/g
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Date/Time: 2008/10/14 20:08:32
BODY_CH6_WALNS802.11 g
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2437 MHz; 6 = 1.92 mho/m; €. = 52.7;
p = 1000 kg/m*

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.004 mW/g

BODY/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.17 V/m; Power Drift = 0.204 dB

Peak SAR (extrapolated) = 0.006 W/kg

SAR(1 g) = 0.00326 mW/g; SAR(10 g) = 0.0015 mW/g

Maximum value of SAR (measured) = 0.004 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.004mW/g



Report No. : ES/2008/90017-02
Page : 26 of 55

Date/Time: 2008/10/14 20:46:23
BODY_CH11 WALNS802.11g
DUT: PA600 Phone Edition;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: Muscle 2450 Medium parameters used: f = 2462 MHz; ¢ = 1.96 mho/m; €. = 52.7;
p = 1000 kg/m*

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.18, 8.18, 8.18); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

BODY/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.006 mW/g

BODY/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.51 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 0.012 W/kg

SAR(1 g) = 0.00484 mW/g; SAR(10 g) = 0.00215 mW/g

Maximum value of SAR (measured) = 0.006 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB = 0.006mW/g
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5. System Verification
Date/Time: 2008/10/14 16:55:08
DUT: Dipole 2450 MHz;

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

Medium: M 2450 Medium parameters used: f = 2450 MHz; 0 = 1.94 mho/m; & = 52.7; p =
1000 kg/m?

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV3 - SN3526; ConvF(8.08, 8.08, 8.08); Calibrated: 2008/8/26
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2008/1/24

Phantom: SAM1; Type: SAM 4.0; Serial: TP:1419

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

Pin=250mW/Area Scan (51x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 17.8 mW/g

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

Reference Value = 88.0 V/m; Power Drift = -0.016 dB

Peak SAR (extrapolated) = 28.7 W/kg

SAR(1 g) = 13.5 mW/g; SAR(10 g) = 6.13 mW/g
Maximum value of SAR (measured) = 15.1 mW/g

dB
0.000

-4.72

-9.44

-14.2

-18.9

-23.6

0dB = 15.1mW/g
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6. DAE & Probe Calibration certificate

Calibration Laboratory of ERA Schwetnarischer Kambrierdionst

Schmid & Pariner iéﬁ" 2 Sardce sulsse d'italannige
Engineening AG e Servizlo sviszere di farmturs

Zoughausstranss 43, 304 Zusich, Switzedand "’-z.’zfﬁxf 5 . pwies Calibmtian Service

Arormaned by e Swigs Accrmditation Servics (SAS) Accreditation We,: SCS 108

Thie Swiss Accratditation Service ls one of 1he signatories ba the Ef

Wulkilataral Age t for the recognition of calibration cerificeles

cinnt SGS [Auden) Cartificans o: DAES-547_Jan08

CALIBRATION CERTIFICATE |

Gbject DAE4 - 30 000 D04 BA - SN 547

Calbrabon pracedurais) QAEAL-DBME

Calibration procedure for the data acquisition electronics (DAE)

Calitration dal: January 24, 2008

Gandtion of the caibrated bem | In- Tolerance

This calbration corficase domuments e fraceati iy 1o natianal slandarcs, which raaizs iha piysical ums of messy famenes (51,
The ineasirements and s unciriindins Wi conhoanoe probabiity sre given an the folowing pagtes s & part of e cersficae

& aiheations have boon conducied m the deand kaboratary fadbty: envinonment benpemiune (22 & 10 and pumidity < T0%.

Calbraton Equipmanct isad (METE oriical for calibralion]

Primary Standards lio# Cal st (Call By, Certficanin Mo j Seradilpg Cakbraton
Flske Process Calinmice Typs 702 | ShE 6205803 Od-Ocl-07 | Eloal A5, Moo B4ET) D08
Kafthioy Mulmster Typa 2001 SR 08100TE Eh-Oct-O7 (Eeal AG, o B4E65) Ded-08
dary me Chack Date (in house) Soiedled Chack
Cafitraler Boe W1 iSE LA 006 AR 1004 25-3un-I7 [SPEAG, in houss check] In hizusa check Jur-08
Name Funciion Bignatum
Caibrated oy Danist Hess Tachniclan ,| J&V |
; "
Appmesd by, Firr Bomboli RA&AD Cingecinr

o R s

Issued: danuany 24, 2006

Tris calibmbion nedficale shal not be reproduced easepl i ful wfinoo wiitien appoval of the !_Bhﬁ'?‘-l'-"l'

Corificate Mo: DAES-E4T_Jandi Page 1od 5
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Calibration Laboratory of AN
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Calibration Laboratory of
Schmid & Pariner

Enginaaring AG
Fmighsusatrasas L1, B0 Turich, Switsertand

A By B v A Bwrvica (BAT) Asoreditation Me.: SC5 108
The Bwias Actredilabion Jarvice i one of the sgramsien s e £4
s laiernl Agresmand ior Bha Fecogeaten of calitration et

Glossary:

T5L tissue simulating lkguid
NORMx,Y.Z sansithvity in free space
ConvF sensitivity in TSL / NORMxy.2
pce dinde compression point

Polarization ¢ ¢ rotation around probe axs
Polarization 5 5 rotation around an axis that ks in the plane normal to probe axis (al
measurement center), i.e.. = 0 is normal 1o probe axis

Callbration Is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, “IEEE Recommaendad Practice for Delermining the Peak Spatial-
Avaraged Specific Absorption Rate (SAR) in the Human Haad from Wirelass
Communications Devices: Massuremant Techniques®, Decembor 2003

B} IEC 62209-1, “Procedure to measurs the Specilc Absorption Rate (SAR) for hand-hikd
devices used in closs proximity to tha ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

Mathods Applied and Interpretation of Paramoters:

+ NORMY y.z: Assessed for E-field polarization 8 = 0 {f < 800 MHz in TEM-cadl; { > 1200 MHZ
R22 waveguide). NORMx.y.x are only intermediate values, i.o., the uncaraintas of
NORMx.y.z does not effect the E*-field uncertainty inside TSL (see bakaw Convf),

o NORM{ME VT = NORMx, V.2 * frequency_response (soe Frequency Responss Chart). This
linearization is implamentad in DASY4 software versions later than 4.2, The uncarainty of
ine freguency response is included in the stated uncerainty of ConvF.

+ DCPxy.z: DCP ara numerical Iingarization parameters assessed based on the data of
power sweep (0 uncerainty required). DCP does not depend on frequency nor madia.

+ ConvF snd Boundary Effect Paramaters: Assessed in flat phantom using E-fiskd (or
Temparature Transfer Standard for { < 800 MHz) and inside waveguide using analytcal field
distributions based on power measurements for { > 800 MHEZ. The same setups arg used for
assesament of the paramaters 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 10 the boundary. The sensitivity in TSL cormasponds to
NORMY.V.Z * ConvF wharaby tha uncanainty comesponds 10 thal given for ComvF. A
frequency dependent ConvF s used in DASY varsion 4.4 and highar which allows extending
the validity from + S0 MHz to £ 100 MHz.

»  Sphencal isotropy (30 deviation from isotrogy): in & fiskd of low gradients realized using 8
flat phantom exposed by a palch anbenna.

+ Sansor Offset The sansor offsstl cormesponds io the offsel of virtual measurement center
from the probe p (on probe axis). No lolefance required.

Conficarin Mo: EX3-3528_Augld Pageiol®
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EX30V3 SM:3526 August 26, 2008

Probe EX3DV3

SN:3526

Manufactured: March 19, 2004
Last calibrated; August 29, 2007
Recalibrated: August 26, 2008

Calibrated for DASY Systems

[Mote: non-compalibbs wilh DASYZ sysieml)

Coviticate b EX3-3528_Auyle Py 3 el
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EX3IDV3 SN:3526 August 26, 2008

DASY - Parameters of Probe: EX3DV3 SN:3526

Sensitivity in Free Space” Diode Compression”
NormX 099 +104%  pWWIVImY® DCP X a3 mv
NormY 081 101%  pVIVIm)® oCcPY o4 my
Mom 0.89 s 10.0%  pwivim)® DCPZ a4 mvV

Sansitivity in Tissue Simulating Liquid {Conversion Factars)

Pigase sea Page B
Boundary Effect
T3L 00 MMz Typical SAR gradient: 5 % per mm
Sensor Cantsr 1o Phantom Surfsce Distance 20 mm 3.0 mm
SAR. (%] Withisut Carmctian Algonthm L1 53
SAR, %] Wik Comrecticn Algorithem oa o4
TSL 1810 MHz Typical SAR gradient: 10 % per mim
Sanscd Canter to Pramom Surface Distnnce 20 mm 2.0 mm
SAR,, (%] Without Comection Algarithm 68 18
SAR,, [%] With Cormection Algosithm o0& 02
Sensor Offset
Probi Tip 1o Sensor Canter 1.0 mm

The reported uncertalnty of mussurement ks stated a8 the standard uncenainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to 8 coverage probability of approcimately $5%.

® Ve et o Moerl Y 7 s st aleoi e ' Reis urcariasly muce TEL |uee Page §)
* Nl brmantation peterster. urcedarnly ol el

Coaifcnbe Mo EX5.3506_Augla Page 4 of §
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EX3DV3 8N:1526 Augusi 26, 2008

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

12
E-ﬂ

glnv— e -ty >
e
b
nr
o
0%

a 80 1000 1500 2000 2500 3000

1 [Myiz]
—— TEM ——RIZ

Uncenainty of Frequency Response of E-fleld: £ 6.2% (k=32)

Carficass Mo EX3-3506_Aug0a Pages 5ol @
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EX30V3 SN:3526 August 26, 2008

Receiving Pattern (§), 3 =0°

= GO0 MHz, TEM ifi110EXX f= 1800 MHz, WG Ri2

os —&— 30 MHe
O —— 100 M
§ o2 } —— 000 Mz
B _gg . _ _ —— 00 Mz
a o L1 —i— 200 Mz

A6

08 |

A

o 0 120 180 40 04
M

Uncartainty of Axial lsotropy Asssssmani: £ 0.5% (k=2

Canficate Mo EXI-3500 Augll Page el @
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EX3DV3 SN:3526 August 26, 2008
Dynamic Range f(SARea4)
[Waveguide R22, | = 1800 MHz)
1 E+08
1L.E=0S
1E04
=
&
i 1E#%
TEHE
1. Esfn
16400
00001 QU oo ] 1] 1]
RAR [mitiem']
— il sl SO ol AT
LT
1] MI\M
! o3 L WAL
g LR B O B O Rl
u.ng e B { e
00
1.0 ¥
Qo o ot i 1+ 1811

Uneontsinty of Linoarity Assessment: £ 0.8% (k=32

Cortifein Mo X350 sugin Pasgss 7 0l 8
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EX3DV3 SN:3526 Augusi 26, 2008
Conversion Factor Assessment

FiMEe]  Valldity (Ml THL  Parmiibdly  Condudlivity  Algha Dt ComF

@00 £ 50/ & 100 Hemd 415:5% O0O7:S5% 08 aoTe 1083 £ 1008 =3y
1810 =50/ % 100 Heomd 40025% 140258 X~ T ] B8 & 11.0% D=2)
1950 £50/+ 100 Hasd 400:5% 140:5% 058 081 Q15 & 11.0% (ez)
2450 «50/% 100 Head IMZeSW  1AD= ¥R 042 074 BAS & 11.0% (v=3)
FB00 #5074 100 Heoad J90«5% 198:5% 047 075 B53 & 11.0% (=3}
3500 +£50/+ 100 Hesd 370:5% 291:5% 030 1320 815 £13.1% (k=2)
5200 +80/%100 Hend 2E0:z5% 488:5% 040 185 LT BERREL Y| L]
5500 ¢330/ 100 Hend M8:5% J488:05% 040 1BS 501 £ 13.1% (=2}
5800 +50/s 100 Hend 353:5% 427:5% 040 185 A0 & 131% fowd)
B0 5072100 Body 550:5% 1.05:5% 086 OB3 V0BT £11.0% (keF)
1810 =50/ 100 Body S33:5% 152:5% 080 o074 G928 1 11.0% (ke2)
1930 25002100 Body 53Jz8% 152z 5% k43 078 AT & 11.0% (k=2)
2450 5004 100 Body 52.745% 185:5% 044 080 BB & 11.00% (keR)
2600 45074100 Body 52.65:5% 216:5% 047 076 B4 #1100 (ke2)
I500 #5074+ 700 Body 5133 5% 3312 5% 030 120 736 % 13.1% (N=Z)
6200 £ 8074 100 Body 48.0:5% 530+ 5% 040 170 489 113.7% (K=Z)
6500 «50/¢ 700 Body 4B86%5W 585:5% 040  1TO 439 = 1T31% M=)
5800 +50/: 100 Body 482:5% B.00:5% oAl 17O A 1 13.1% (k=2)

= The valisiey of o 154 Wi sty aepie e DALY w4 ana baghar (s Pags 71 Tha wecartainty i Ba K55

of tha Comret

Cavificain Mo: EXY3EM_ Aughi

PagaBofd
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EX3IDV3 SN:3526 August 26, 2008

Deviation from Isotropy in HSL
Error (4, &), = 900 MHz

Error [48)

i
100000 B080-000 W0 0-040 B0 0-00 B0 0w
Babia BaMs4 BosAR BAGSOAY EOALGR

Uncertainty of Spharical lsotropy A il & 2.6% (=2)

Cartilcate Mo EX3-0530 Augtll Fage Bol §
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7. Uncertainty Analysis
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DASY4 Uncertainty Budget
According to JEEE P1528 [1]

Uncertainty | Prob. | Div. | (e;) | () | Std. Unc. | Std. Une. | (1)
Ervor Description | value Drist. Iz 10z | (1g) {10g) Ueff
Measurement System .
Probe Calilaation +4.8% N 1 1 1 +4. 8% +4.85% G
~Axial Tsotropy +47% R W3 (o7 |07 [ £190% | £19% o
Hemispherical Lsotropy | £9.6% R va [ 0.7 |07 | +3.9% +3.0% &
Boundary Effects +1.0% R V3 1 l (0.6 % +0.6% o0
Linearity | £4.7% It V3 1 1 +2.7% +2.7% =
System Detection Limits +1.0% R va | 1 1 +1.6% +0.6 % o0
Readout Electronics | #1.0% N 1 1 1 +1.0% +1.0% oo
Response Time +0.8 % I ¥a |1 1 +00.5 % +00.5 % oo
Integration Time | £26% it va |1 1 +1.5% +1.5% (3
RF Ambient Conditions | £3.0% R v3 |1 I +1.7% +1.7% oo
Probe Positioner | £0.4% I V3 1 1 40,25 0.2 % %
Probe Positioning | £2.9% R % [ 1 +1.7% +1.7% 20
hax, SAR Ewval. | £1.0% It v 1 1 +1L.GY% 40,6 % a0
Test Sample Related
Device Positioning | £2.9% N 1 1 1 +2.9% +2.0% 875
Deviee Holder | +£3.6% N 1 1 1 +3.6% +3.6% 5
Power Drift | £5.0% R V3 |1 1 +2.9% +2.9% o0
Phantom and Setup
Phantom Unecertainty | £4.0% R V'3 1 1 +2.3% +32 3% s
Liguid Conductivity (target) | £5.0'% R W3 0.64 | 043 | £1.8% +1.2% s
Liguid Conductivity {meas.} | £2.5% N 1 064 | 043 | £1.6% +1.1% o0
Licquid Permittivity (target) | £5.0% R va |06 [ 040 | £1.7% +1.4 % 0o
Liquid Permittivity (meas.) | £2.5% N 1 06 | 049 [ £1.5% +1.2% o'

Cowbined Std. Uncertainty £10.3% | £10.0% | 331

Expanded STD Uncertainty +20.6% | +20.1%




8. Phantom description

Sehenid & Pannes Enginaaing AG

Report

Zaughaussirasss 43 B004 Funch, Switzerkand
Phona +41 1 245 5700, Fax +41 1 246 5779

NS LY. COM, MR A A BRRG, COm

Certificate of Conformity / First Article Inspection

No. : ES/2008/90017-02
Page : 39 of 55

tem SAM Twin Phantom V4.0
Typa No Q0 DO P40 G
Sarias Mo TP-1150 and highar
Manufaciurer SPEAG
Zeughausstrasse 43
CH-8004 Zorich
l Switzerand
Tests

The series production process wsed allows the Imitation o test of firs! aniches.
Complate tesls ware made on ihe pre-sernes Type Mo, QD 000 P40 A&, Serlal Mo, TP-1001 and on the

saries first article Type Mo, QD 000 P40 BA, Serlal Mo, TP-1006. Certain parametars have been relested
using further series items (called samples) or are lested al each fem,

Test Requiremant Datails Units tested
Dimensions Compliant with the geomatry TS CAD Fila (%) First article,
aceording to the CAD model. Samples
Material thickness | Comaliant with he reguiraments 2mm +/- 0.2mm in flat Firat arlicle,
af shall according to the standands and specific areas of Samples,
head section TP-1314
Material thickness | Compliant with the reguiremeants Bmm +- 0.2mm at ERP | First article,
M ERP BCcording o e slandands Adl ibems
Matarial Dislectric parametars for required 300 MHz — & GHz Materia
parameters fraquencias Ralative parmittivity < 5, | samples
oas tangent < D.05
Material resistivity | The material has been tested to be DEEMIEE based Pre-saries,
compativle with the iquids defined in | simulating lquids First article,
the slandards if handled and cleanad Material
according to the Instructons. samples
Ohserve technical Mote for material
compatibility.
Sagging Comgliant with e reguirements = 1% typical < 0.8% if Pratatypas,
mocording to the standands. filed with 155mm of Sample
Sagging of the Nlat section when filed | HSLS00 and without lasting
with tisswe simulating Nguid. DUT below
Standards

CEMELEC EN 50351

[2] IEEE Sta 1528-2003

[3] IEC 82200 Pan |

[4] FCC OET Bulletin 65, Supplement G, Edition 01-01

("} The ITIS CAD file is derived from [2] and is aso within the lolerance requirements of the shapes of
the other documants

Conlormity

Based on the sample tests above, we certify that this item is in compliance with the uncanainty
requirements of SAR messurements epecified in standards [1] to [4].

Date

Signature | Stamp

07.07 2005

irailand

LD_!.‘_i_.R...m_-

nfo Bapaag.com, Wpweansipaag com

DocHo 887 -Q0DDO0PADC =F 11
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9. System Validation from Original equipment supplier

Calibration Laboratory of
Schmid & Partner
Enginearing AG

Twughavgsirsaas 43, 3004 Zisich, Swileadand

Sebweirorischer Kalibriardienst
Service suisse datalonnape
Servizio svizzers di taraburs
Swing Calibration Sarvice

Aectrelited] by Bhit Swias Accragitetion Sarice (SAS) sccrediation Mo, SCS 108
Thee Swiss Averediation Service is ore of the signatodes 10 fhe EA
Midiilabsnl Agreemant tor the recognition of calibration corti|cabes

Client SGS (Auden) Certitioate Ma: D2450M2-727 _Apr08
[CALIBRATION CERTIFICATE

!Gmm D245002 - SN: 727

Gabbeation proced:e(E) OA CAL-05.4T

Calibration procadure for dipole validation kits

| Erabration dae April 11, 2008
| Gondiun o2 tha calibrated ilpm In TIﬂ&I‘&I‘ID!

Thie calfgmtian catilcate doduments e Ialeay 1o nalionalslandamta, whash malizn (e physcal urils 0] measuremss |15
The moascraments and Ihe uncenainiies with confidencs peabaniity 2ro gien on the followng Pages ana are pan of the cerhcae

Al ableasong Rave fpen Condacted i the el lnboosery By amdrcamenl Tamparsiues (52 « 570 and umidiy < 70,

| Calbration Ecupiment used (MATE critcal fr calbraton)

Primary Siandarcs |ma Cal Dt (Ganilicahy B | Sehagited Castiaticn
Porssir oo EPK-4454 | GRFTARDTOA 1 -Ched-07 (He 217007535 -0
Pamor sansor HS 24318 UB3TaEaral 00107 (hlo. 247 -00738) x3-08
Aelersnos 20 OB Amenusior End: 0BG (2000 C-fug-07 Mo 21 7-(Ki7 18) Aug08
| Pulgremsa Probe ES3I0WE EM: M25 a0 (Mo, ESS-3025 Murdes) P
OAES = B a4 06 (Mg, DAES-E0A_MandE] Far0g
i Serondany Siacclande [ 1F] Check Dale (n bouse) Schudubed Chock
| Prrernr sensor HE B4E14 Wi oz §B-Ot 0F (in hose chodk Oot-07) Irrase checs OO0
I AF genpratior ARS SMT-06 VKKK, A-Aug-aY jin hauss check Oct07T) In house chec: Joi-08
| Matwork dralyzer HP BT53E USITIHGHS GR0E  1B-0oF01 {n howss check D07 P checss 0006
Hame Function Signatun
| &= H 3 i
| cataud e o i el TR 23 ST |
Appinsed by Ko Pokois Tochrical Marags ,;%?-éf E;: . |
Ismmied: Al 4, 2

| This casitwmtion gerificala shall ol ba mpmdicsd st in il Wik wilian appioas of e tboeslon

Cartilicate Mo D24B0V2-72T_Apr(d Page 1089
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Calibration Laboratory of A

Schmid & Partner e 3 Service sulsse talennegs I
Engineering AG o Servirio wvirsern & tarsturs

Zoughassatrasse 41, 8004 Turich, Switreriand ?{R; S suden Calibention Servics

Accrediied by fhe Bwiss Accreditation Service [SA5] Accreditation No.: SC5 108

The Ewiss Accreditstion Service is ene of The signatonies io Tm EA
Mutilmiernl Agreamen| for (he reccgnition af calibration corlificsies

Glossary:

TSL tissue simulating lquid

ConvF sansitivity in TSL 7 NORM x.v.z
N/A not applicable or not maasured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommeanded Practice for Delermining the Peak Spattal-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Techniques”, December 2003

b} IEC 62209-1, "Procedure (o measure the Specific Absomtion Rate (SAR) lor hand-held
devices usad in close proximily 1o the ear (frequency range of 300 MHz o 3 GHz)",
February 2005

¢} Fedaral Communications Commission Oflice of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiolrequency
Electromagnetic Fislds; Additional Inlormation for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure 1o Radiolrequency Emissions”,
Supplement C (Edition 01-01) 1o Bulletin 65

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Parameaters:
s Measuremen! Conditions: Further details are available from the Validation Report al the end
af the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antonna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the canter marking of the Hlat phantom section, with the arms orented
parallel to the body axis,

s  Feed Point impedance and Retum Loss: Thase parameters ame measuned with the dipale
positioned under the liquid filed phantom. The impedance stated is transiormed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power, No uncertainty required.

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

*«  SAR measured: SAR measured at the stated antenna input power,

* SAR normalized: SAR as measured, nomalized to an input power ol 1 W at the antenna
conneclor.

SAR for nominal TSL parameters: The measured TSL parameters are used 1o caloulate the
nominal SAR resull

Cartficuto No: D450V TET Apr0a Page 2ot B

41 of 55



Report No. : ES/2008/90017-02

Page : 42 of 55

Measurement Conditions

DASY systern configuration. as I 43 rol ghan on page |

DASY Version DASYS VaT

Extrapaiation Acvanced Exirapolafion

Phantom Matular Flat Phantom V5.0

Distanceo Dipale Conter - TSL 10 rmi with Spacer

Zoom Scan Resslution dx, gy, dz = & mm

Frequancy 2450 MHr = 1 MHz
Head TSL parameters

Tha bollowing paramatars snd calculations wen appled.

Temperature Pormittivity Condtuctivity

Hominal Head TSL parameters. 20°'C 0.2 1. 80 mivwm

Moasured Hoad TSL parametors. @20a02)"C Waaln 184 mho'm = 6 %

Hend TSL lemperature during lest @1.6+03C e e
SAR result with Head TSL

SAR avoernged over | em® (1 g) of Hesd TSL conmhtian

SAR maspsuned 250 MW Inpt povwar 138mW g

SAR normalized norrnskred io 1W S58mW (g

SAR for nomunal Head TSL paramaotors nosmalwod io 1W 55.2 mW /g = 17.0 % [k=2)

SAR avernged over 10 cm® (10 g) of Head TSL candtion

SAR mensied 250 miW Inpul pawar B W g

SAR nomalized normadized o W 58 mW /g

SAR tor naminal Hoad TSL parsmaters’ noemikized jo 1W 25T mW g = 16.5 % (ke2)

Cerfificatn Mo: 0245002727 _Apiog

' Correction to nominal TSL parmmilers according ko d), chaplor “SAR Sansifivitins™

Page 3ol 9




Report No. : ES/2008/90017-02

Page :
Body TSL parameters
Tha Raliawing parameters and calculations wen applod,
Tamperatuere Parmiitivity Conductivity
Haminal Body TSL patamolors 2.0°C B2y 1.95 mihadm
Maasured Body TSEL parameters (22.0 £ 0.2 'C 505+ 6% 108 mhaim & § %
Bodty TEL temperature during test 212208 °C —_— —_—
SAR result with Body TSL
SAR avoraged over 1cm® (1 gj of Body TSL condition
BAR mensuwed 250 W ingul povess 132 mWig
BAR nommaliped marmadzod o 1W 528 MW /g
SAR lor nominal Body TSL parmmabers normalieed b 1W 51,4 mW I g & 17.0 % (k=2)
SAR avornged over 10 em’ {10 g) of Body TSL condilion
SAR mensed 250 MWW inpul pomwie BAEmW /g
HAR nomalized nammaiized o W 24.6mW /g
SAR for nomenal Body TSL parmmaters © nammalized la 1W 242 mW i g =165 % (k=2)

" Cormection 1o nominal TSL paramatess iccording 1o d), chapier “SAR Sensitvifies”

Canilicate Mo D2450V2-T27_Age(B

Pago 4 of §

43 of 55



Appendix
Antenna Parameters with Head TSL
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Impadiance, tansformed io feed poin

3211+ 331

RAetum Losa

27.0dB

Antenna Parameters with Body TSL

Irmgsetance, Sransfosmed 10 fead paint

EOBAL+T5H

Amlum Loass

-225d98

General Antenna Parameters and Design

[ Exvctncas Detay (ane desctan)

1.148 na

Alver bong term wse with 1 D0W madiated power, only & shght warming of the dipole near the leodpoinl can De mensused.

Tha dipole 5 made o siandand semingid coasal cable. The cener conduotor of th feeding fine i dinectly connecisd 1o hi

second mim ol B dipole. The anisina is therelote shor-circulled lor DC-signals

Mo wacassive force must ba appled fo the dipoles anme, becsusa iy mighl bond or the soldssd connachons near the

taddpaint may be damaged.

Additional EUT Data

Manufactured by

Minaitaciumed on

Jarnary 8, 2003

Cerificate Mo: D248V 727 Apre

Pags 5ot
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DASY4 Validation Report for Head TSL

Dt Timme: 1102008 13:11:104
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D250V 2; Serial: D245002 - SNT27

Commumication System: CW-245(F Frequency: 2450 MHz: Duty Cyvele: 110
Medinm: HSL U0 BR;

Medium parameters used: [= 450 MH2; 0 = | 54 mbodn: g =394, p = |00 kp/m'
Phantom section: Flat Section

Measuwrement Standand: DASYS (High Precision Assessmeni |

DASYS Configuration
#  Probe FESMEVE - SNEDS; Com4 4, £.4, 4485 Calibsmaned- (1 .008, 20208
&  Senser Soilse dAmi [ Mechanival Sufface Deisitlin)
& Elevinonice AR Snfd)] : Calshrated: 14000 3000
®  Mankoe Fla Phaniom S0 oelk Type: QEROOFSOAA

&  Mlesaivsien SW) DASYL VAT Hmlil 35 Ssdpmccusng 5W: SEMOCATY, VR Baikl 172

Pin = 250 mW: d = 10 mm/Zoom Scan (7x7x7 W Cube 0:
Megsurement grid: dy=Smm, dy=5mm, dz=5mm

Reference Vilue = 990 ¥im: Power Drilt = 0.015 di

Peak SAR (extrapolated) = 256 Wikg

SARI g = 13.9 mWigs SAR(ID g) = 6.4 mWi

Maximum value of SAR {measured) = 17.2 mWig

dE
n.ooo
500
0.0
15.0

-20.0

25.0

Ul = 17 2mWig

Centificaie Mo DPAS0VI-TET ApeDB Pagafiold



Impedance Measurement Plot for Head TSL

11 Apr 7888
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DASY4 Validation Report for Body TSL

Dt Mirme: 1L I008 15:23:08

Test Labormtory: SPFEAG, Zunch, Switzerlund

LH A

Dipole 2450 MHz: Type: D250V Serial: D2450V2 - SN727

Commumcation Systemi UW-2450 Frequency: 2450 MHz: Duty Cyele: 11
Mledim: MSL LI,

Medivm parameters used: §= 2450 MHz; o = |99 mha'm; g = 51; p = (KX Lg.’m'
Phuntom section: Flat Section

Messurement Stamdurd: DASYS (High Precision Assessmenl)

DASY S Configuration;

Prodse: ES DV Y - SN Cana4 400, 207, 4,075 Calibesad: 0] 00 308
Semsind Nudme Vo (Sl hamics]l Surfaoe Detcctimms

Elecaminses: DAL Snfddi; Calibeaied |40 3000

st Flai Mhansm 00 rback ; Type: QENTF0AA

Messurement SW: TIASYA, V.7 Boikl 35, Pouprovessing SW: SEMUAT, ¥ X Haild 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7Tx7x7¥Cube 0:
Mewsurement grd da=5mm, dysSmm, de=Smm

Reference Value = 935 Vimg Power Drift = 0.010 dB

Peak SAR (extrapolated) = 26,5 Wikg

SAR g = 122 mWig: SARD g = 6,15 mW/g

Maximum value of SAR (measured) = 16.5 mWig

4B i -
1.0

10,0

15.0

-20.0

-25.0

Ul = B6 Sy

Canificate Mo, D245062-727_Apr8 Page B of B
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Impedance Measurement Plot for Body TSL

Cortlieatn Moo DPASVE-T2T_ A0l Page 9ol B

End of 17 part of report



