No. 2007EEE01578 Page 8 of 105

To make the mobile emits maximum power; the output power of CMU200 would be adjusted to
minimum power with the sensitivity of the mobile station to build steady connection with mobile
station. The power level control parameter in the CMU200 is “0", it means “all up” and requires
mobile station to emit with maximum power.

4.2 SAR Measurement Set-up

These measurements were performed with the automated near-field scanning system DASY4
Professional from Schmid & Partner Engineering AG (SPEAG). The system is based on a high
precision robot (working range greater than 0.9m) which positions the probes with a positional
repeatability of better than + 0.02mm. Special E- and H-field probes have been developed for
measurements close to material discontinuity, the sensors of which are directly loaded with a
Schottky diode and connected via highly resistive lines (length =300mm) to the data acquisition unit.

A cell controller system contains the power supply, robot controller, teaches pendant (Joystick), and
remote control, is used to drive the robot motors. The PC consists of the Micron Pentium 11l 800 MHz
computer with Windows 2000 system and SAR Measurement Software DASY4, A/D interface card,
monitor, mouse, and keyboard. The Staubli Robot is connected to the cell controller to allow software
manipulation of the robot. A data acquisition electronic (DAE) circuit performs the signal amplification,
signal multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision
detection, etc. is connected to the Electro-optical coupler (EOC). The EOC performs the conversion
from the optical into digital electric signal of the DAE and transfers data to the PC plug-in card.
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Picture 2: SAR Lab Test Measurement Set-up

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel
and gain-switching multiplexer, a fast 16 hit AD-converter and a command decoder and control logic
unit. Transmission to the PC-card is accomplished through an optical downlink for data and status
information and an optical uplink for commands and clock lines. The mechanical probe mounting
device includes two different sensor systems for frontal and sidewise probe contacts. They are also
used for mechanical surface detection and probe collision detection. The robot uses its own
controller with a built in VME-bus computer.

4.3 Dasy4 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ET3DV6 (manufactured by
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SPEAG), designed in the classical triangular configuration and optimized for dosimetric evaluation.
The probe has been calibrated according to the standard procedure with an accuracy of better than £
10%. The spherical isotropy was evaluated and found to be better than + 0.25dB.

ET3DV6 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Surface Detection

Dimensions

Application

Symmetrical design with triangular core
Built-in optical fiber for surface detection
System(ET3DV6G only)
Built-in shielding against static charges
PEEK enclosure material(resistant to
organic solvents, e.q., glycol)
In air from 10 MHz to 2.5 GHz
In brain and muscle simulating tissue at
frequencies of 450MHz, 900MHz and 1.8GHz
(accuracy+8%)
Calibration for other liquids and frequencies
upon request
| 0 MHz to > 6 GHz; Linearity: £0.2 dB
(30 MHz to 3 GHz)
0.2 dBin brain tissue (rotation around probe axis)
0.4 dBin brain tissue (rotation normal probe axis)
5u Wig to > 100mW/g: Linearity: +0.2dB

0.2 mm repeatability in air and clear liquids
over diffuse reflecting surface(ET3DVE only)
Overall length: 330mm
Tip length: 16mm
Body diameter: 12mm
Tip diarneter: 6.8mm
Distance from probe tip to dipole centers: 2.7mm
General dosimetry up to 3GHz
Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

4.4 E-field Probe Calibration

Picture4: ET3DV6 E-field probe

Each probe is calibrated according to a dosimetric assessment procedure with accuracy better than
t 10%. The spherical isotropy was evaluated and found to be better than £ 0.25dB. The sensitivity
parameters (NormX, NormY, NormZ), the diode compression parameter (DCP) and the conversion
factor (ConvF) of the probe are tested.

The free space E-field from amplified probe outputs is determined in a test chamber. This is
performed in a TEM cell for frequencies bellow 1 GHz, and in a wave guide above 1 GHz for free
space. For the free space calibration, the probe is placed in the volumetric center of the cavity and at
the proper orientation with the field. The probe is then rotated 360 degrees.
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E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The measured free space E-field in the medium correlates to temperature
rise in a dielectric medium. For temperature correlation calibration a RF transparent
thermistor-based temperature probe is used in conjunction with the E-field probe.
. AT
SAR=C—
At
Where: At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

Or
|IEI* o
SAR= ——
o
Where:o = Simulated tissue conductivity, Picture 5:Device Holder

p = Tissue density (kg/m3).
Note: Please see Annex E to check the probe calibration ceificate.

4.5 Other Test Equipment
4.5.1 Device Holder for Transmitters

In combination with the Generic Twin Phantom V3.0, the Mounting Device (POM) enables the
rotation of the mounted transmitter in spherical coordinates whereby the rotation points is the ear
opening. The devices can be easily, accurately, and repeat ably positioned according to the FCC and
CENELEC specifications. The device holder can be locked at different phantom locations {left head,
right head, flat phantom).

4.5.2 Phantom

The Generic Twin Phantom is constructed of a fiberglass shell integrated in a wooden table. The
shape of the shell is based on data from an anatomical study designed to determine the maximum
exposure in at least 90% of all users. 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 the evaporation
of the liquid. Reference markings on the Phantom
allow all predefined phantom positions and
measurement grids by the complete setup of manually
teaching three poaints in the robot.

Shell Thickness  2+0. 1 mm

Filling Volume  Approx. 20 liters

Dimensions 810 x 1000 x 500 mm (H x L x W)

Available Special

Picture6:Generic Twin Phantom
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4.6 Equivalent Tissues

The liquid used for the frequency range of 800-2000 MHz consisted of water, sugar, salt and
Cellulose. The liquid has previously been proven to be suited for worst-case. The Table 4 shows the
detail solution. It's satisfying the latest tissue dielectric parameters requirements proposed by the

IEEE 1528.

Table 4. Composition of the Head Tissue Equivalent Matter

MIXTURE % FREQUENCY 835MHz
Water 41.45
Sugar 56.0
Salt 1.45
Preventol 01
Cellulose 1.0

Dielectric Parameters
Target Value

f=835MHz e41.5 0=0.90

MIXTURE % FREQUENCY 1800MHz
Water 55.242
Glycol monobutyl 44.452
Salt 0.306

Dielectric Parameters
Target Value

f=1900MHz €=40.0 0=1.40

Table 5. Composition of the Body Tissue Equivalent Matter

MIXTURE % FREQUENCY 835MHz
Water 525
Sugar 45.0
Salt 14
Preventol 0.1
Cellulose 1.0
Dielectric Parameters Target
f=835MHz €=55.2 0=0.97
Value
MIXTURE % FREQUENCY 1900MHz
Water 69.91
Glycol monobutyl 29.96
Salt 0.13
Dielectric Parameters
f=1900MHz e=53.3 o0=1.52
Target Value
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4.7 System Specifications

4.7.1 Robotic System Specifications

Specifications
Positioner: Staubli Unimation Corp. Robot Model: RX90L
Repeatability: £0.02 mm
No. of Axis: 6
Data Acquisition Electronic (DAE) System
Cell Controller
Processor: Pentium Il
Clock Speed: 800 MHz
Operating System: Windows 2000
Data Converter
Features:Signal Amplifier, multiplexer, A/D converter, and control logic
Software: DASY4 software
Connecting Lines: Optical downlink for data and status info.
Optical uplink for commands and clock

5 CHARACTERISTICS OF THE TEST

5.1 Applicable Limit Regulations

EN 50360-2001: Product standard for the measurement of Specific Absorption Rate related to
human exposure to electromagnetic fields from mobile phones.

It specifies the maximum exposure limit of 2.0 W/kg as averaged over any 10 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

ANSI C95.1-1999: |EEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

5.2 Applicable Measurement Standards

EN 50361-2001: Basic standard for the measurement of Specific Absorption Rate related to human
exposure to electromagnetic fields from mobile phones.

IEEE 1528-2003: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Body Due to Wireless Communications Devices:

Experimental Techniques.

IEC 62209-1: Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Human models, instrumentation, and procedures —Part 1:Procedure to
determine the Specific Absorption Rate (SAR) for hand-held devices used in close proximity to the
ear (frequency range of 300 MHz to 3 GHz)

OET Bulletin 65 (Edition 97-01) and Supplement C(Edition 01-01): Additional Information for
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Evaluating Compliance of Mobile and Portable Devices with FCC Limits.

They specify the measurement method for demonstration of compliance with the SAR limits for such
equipments.

6 LABORATORY ENVIRONMENT
Table 6: The Ambient Conditions during EMF Test

Temperature Min. = 15°C, Max. = 30 °C
Relative humidity Min. = 30%, Max. = 70%
Ground system resistance <05 Q

Ambient noise is checked and found very low and in compliance with requirement of standards.
Reflection of surrounding objects is minimized and in compliance with requirement of standards.

7 CONDUCTED OUTPUT POWER MEASUREMENT

7.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMU-200) to ensure the maximum power transmission and proper
modulation. This result contains conducted output power and ERP for the EUT. In all cases, the
measured peak output power should be greater and within 5% than EMI measurement.

7.2 Conducted Power

7.2.1 Measurement Methods

The EUT was set up for the maximum output power. The channel power was measured with Agilent
Spectrum Analyzer E4440A. These measurements were done at 3 channels, 1013, 384 and 777
before SAR test and after SAR test.

7.2.2 Measurement result

Table 7: Conducted Power Measurement Results

Conducted Power
CDMA 835
Channel 1013 Channel 384 Channel 777
Before Test (dBm) 242 241 241
After Test (dBm) 24 .1 240 241
Conducted Power
CDMA 1900
Channel 1175 Channel 600 Channel 25
Before Test (dBm) 24.0 24.0 243
After Test (dBm) 241 239 24.2

7.2.3 Power Drift

To control the output power stability during the SAR test, DASY4 system calculates the power drift by
measuring the E-field at the same location at the beginning and at the end of the measurement for
each test position. These drift values can be found in Table 11 to Table 12 labeled as: (Power Drift
[dB]). This ensures that the power drift during one measurement is within 5%.
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8 TEST RESULTS

8.1 Dielectric Performance

Table 8: Dielectric Performance of Head Tissue Simulating Liquid

Measurement is made at temperature 24.5 °C and relative humidity 40%.

Liquid temperature during the test: 24.0°C

! Frequency Permittivity € Conductivity o (S/m)
835 MHz 41.5 0.90
Target value
1900 MHz 40.0 1.40
Measurement value 835 MHz 401 0.928
{Average of 10 tests) 1900 MHz 39.6 1.37
Table 9: Dielectric Performance of Body Tissue Simulating Liquid
Measurement is made at temperature 24.5 °C and relative humidity 40%.
Liquid temperature during the test: 24.0°C
/ Frequency Permittivity € Conductivity o (S/m)
835 MHz 55.2 0.97
Target value
1900 MHz 53.3 1.52
Measurement value 835 MHz 56.0 0.977
{Average of 10 tests) 1900 MHz 52.1 1.53

8.2 System Validation
Table 10: System Validation

Measurement is made at temperature 24.5 °C, relative humidity 40%, input power 250 m\/\V.

Liquid temperature during the test: 24.0°C

Frequency Permittivity € Conductivity o (S/m)
Liquid parameters 835 MHz 40.1 0.928
1900 MHz 396 1.37
o Frequency Target value (W/kg) Measurement value (W/kg)
Verification 10 g Average 1 g Average 10 g Average 1 g Average
results 835 MHz 1.55 2.375 1.62 2.48
1900 MHz 5.125 9.925 5.27 9.91

Note: Target Values used are one fourth of those in IEEE Std 1528-2003 (feeding power is
nomalized to 1 Watt), i.e. 250 mW is used as feeding power to the validation dipole (SPEAG using).
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8.3 Summary of Measurement Results

Table 11: SAR Values (Head, 835 MHz Band)

10 g 19
Limit of SAR (W/kg) Average Average
2.0 1.6 Power
Measurement Result I:;riBft
Test Case (Wikg) AR
109 19
Average Average
Left hand, Touch cheek, Top frequency(See Fig.1) 0.178 0.351 -0.200
Left hand, Touch cheek, Mid frequency(See Fig.3) 0.154 0.306 -0.200
Left hand, Touch cheek, Bottom frequency(See Fig.5) 0.178 0.359 -0.200
Left hand, Tilt 15 Degree, Top frequency(See Fig.7) 0.052 0.073 -0.108
Left hand, Tilt 15 Degree, Mid frequency(See Fig.9) 0.049 0.067 -0.085
Left hand, Tilt 15 Degree, Bottom frequency(See Fig.11) 0.059 0.082 -0.188
Right hand, Touch cheek, Top frequency(See Fig.13) 0.383 0.619 -0.200
Right hand, Touch cheek, Mid frequency(See Fig.15) 0.337 0.540 0.003
Right hand, Touch cheek, Bottom frequency(See Fig.17) 0.416 0.658 -0.200
Right hand, Tilt 15 Degree, Top frequency(See Fig.19) 0.073 0.100 0.198
Right hand, Tilt 15 Degree, Mid frequency(See Fig.21) 0.070 0.098 0.200
Right hand, Tilt 15 Degree, Bottom frequency(See Fig.23) 0.099 0.135 -0.167
Table 12: SAR Values (Body, 835 MHz Band)
109 19
Limit of SAR (W/kg) Average Average
2.0 1.6 Power
Measurement Result Eorift
Test Case (Wikg) (Bl
109 19
Average Average
Body, Towards Ground, Top frequency(See Fig.25) 0.267 0.404 -0.118
Body, Towards Ground, Mid frequency(See Fig.27) 0.260 0.387 -0.123
Body, Towards Ground, Bottom frequency(See Fig.29) 0.377 0.562 -0.200




