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1. Description of Equipment Under Test (EUT)

Giant Electronics Ltd.

Applicant
7/ F., Elite Industrial Bl dogwl,o 0ln3,5 -HLo3n7g HKooi n
EUT Type FRS & GMRS Two-Way Radio
Trade Name Motorola
Model Name FV500
FCCID K7GFV500
Test Device Production Unit
Tx Frequency 462.5500 - 462.7250 MHz ( GMRS )
467.5625 — 467.7125 MHz ( FRS)
Max. RF Output Power 0.28 W ERP GMRS
0.10 W ERP FRS
Max. SAR Measurement 0.250 W/kg GMRS Body SAR (50% Duty Cycle)
0.378 W/kg GMRS Face SAR (50% Duty Cycle)
0.086 W/kg FRS Body SAR (50% Duty Cycle)
0.151 W/kg FRS Face SAR (50% Duty Cycle)
Antenna Type Fixed Type
Device Category Portable
RF Exposure Environment General Population / Uncontrolled
Battery Option Standard
Application Type Certification

This wireless portable device has been shown to be capable
of compliance for localized specific absorption rate (SAR) for
uncontrolled environment / general population exposure
limits specified in ANSI/IEEE Std. C95.1-1992 and had been
tested in accordance with the measurement procedures

specified in IEEE Std. 1528-2003.

Figure 1. EUT Photo
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2. Other Accessories

There is another handset and Belt-clip will be an accessory with this two-way radio.

Figure 2. EUT Photo With two-way radio

3. Introduction

The A Test Lab Techno. Corp. RF Testing Laboratory has performed measurements of the maximum potential
exposure to the user of Giant Electronics Ltd. Trade Name Motorola Model(s) FV500. The test procedures,
as described in American National Standards, Institute C95.1 — 1992 1 , FCC OET Bulletin65-1997 were
employed and they specify the maximum exposure limit of 1.6mW/g as averaged over any 1 gram of tissue for
portable devices being used within 20cm of the used in the uncontrolled environment. A description of the
product and operating configuration, detailed summary of the test results, methodology and procedures used in

the equipment used are included within this test report.

*

4. SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative (rate) of the incremental energy (dw) absorbed

by (dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given density (©). It is also
defined as the rate of RF energy absorption per unit mass at a point in an absorbing body (see Figure 2).

d(dw d( dw
SAR = —|—| = —|—
dt\ dm dt\ pdv

Figure 3. SAR Mathematical Equation
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SAR is expressed in units of Watts per kilogram (W/kg)

sAR= OE*
Jo)
Where
o = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m®)
E = RMS electric field strength (V/m)
Note

The primary factors that control rate of energy absorption were found to be the wavelength of the incident field
in relations to the dimensions and geometry of the irradiated organism, the orientation of the organism in
relation to the polarity of field vectors, the presence of reflecting surfaces, and whether conductive contact is

made by the organism with a ground plane 2

5. SAR Measurement Setup

These measurements were performed with the automated near-field scanning system DASY4 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 +0.025mm. 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, teach pendant (Joystick), and remote control,
is used to drive the robot motors. The Measurement Server is based on a PC/104 CPU board with a 166MHz
low-power Pentium, 32MB chipdisk and 64MB RAM. The necessary circuits for communication with either the
DAES3 electronic box as well as the 16-bit AD-converter system for optical detection and digital I/O interface are
contained on the DASY4 1/0O-board, which is directly connected to the PC/104 bus of the CPU board. The PC
consists of the Intel Pentium 4 2.4GHz computer with Windows2000 system and SAR Measurement Software
DASY4, Post Processor SEMCAD, 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 converter (EOC). The EOC performs the conversion

from the optical into digital electric signal of the DAE and transfers data to the Measurement Server.
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DASY4 | \ o

Figure 4. SAR Lab Test Measurement Setup

The DAE3 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.
Transmission to the 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. The system is

described in detailin 3

6. System Components

6.1 DASY4 E-Field Probe System

The SAR measurements were conducted with the dosimetric probe ET3DV6 (manufactured by SPEAG),
designed in the classical triangular configuration 3 and optimized for dosimetric evaluation. The probes is
constructed using the thick film technique; with printed resistive lines on ceramic substrates. The probe is
equipped with an optical multi-fiber line ending at the front of the probe tip. It is connected to the EOC box on
the robot arm and provides an automatic detection of the phantom surface. Half of the fibers are connected to a
pulsed infrared transmitter, the other half to a synchronized receiver. As the probe approaches the surface, the

reflection from the surface produces a coupling from the transmitting to the receiving fibers. This reflection
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increases first during the approach, reaches maximum and then decreases. If the probe is flatly touching the
surface, the coupling is zero. The distance of the coupling maximum to the surface is independent of the
surface reflectivity and largely independent of the surface to probe angle. The DASY4 software reads the
reflection during a software approach and looks for the maximum using a 2nd order fitting. The approach is

stopped when reaching the maximum.

6.1.1 ET3DV6 E-Field Probe Specification

Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection
System (ET3DV6 only)
Built-in shielding against static charges
PEEK enclosure material
(resistant to organic solvents, e.q., glycol)
Calibration In air from 10 MHz to 2.5 GHz
In brain and muscle simulating tissue at
frequencies of 450MHz, 900MHz, 1.8GHz and 2.45GHz
(accuracy +8%)
Calibration for other liquids and frequencies upon request
Frequency 10 MHz to > 6 GHz; Linearity: +0.2 dB
(30 MHz to 3 GHz)

Directivity + 0.2 dB in brain tissue (rotation around probe axis) Figure 5.

+ 0.4 dB in brain tissue (rotation normal probe axis) ET3DV6 E-field Probe

Dynamic Range 5y WI/g to > 100mW/qg; Linearity: £0.2dB
Surface Detection + 0.2 mm repeatability in air and clear liquids

over diffuse reflecting surface(ET3DV6 only)

Dimensions Overall length: 330mm F?,.- o

|' |

Body diameter: 12mm 5
"I

Tip length: 16mm

Tip diameter: 6.8mm

T
]

Distance from probe tip to dipole centers: 2.7mm
Application General dosimetry up to 3GHz

Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

Figure 6.
Probe setup on robot
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6.1.2 ET3DV6 E-Field Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure described in 4 with accuracy better

than + 10%. The spherical isotropy was evaluated with the procedure described in 5 and found to be better
than £ 0.25dB. The sensitivity parameters (NormX, NormY, and NormZ), the diode compression parameter
(DCP) and the conversion factor (ConvF) of the probe are tested.

The free space E-field from amplified probe outputs is determined in a test chamber. This is performed in a TEM
cell for frequencies bellow 1GHz, and in a wave guide above 1GHz 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.

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.
|E|* o
Or SAR= ——
Jo)
Where
O = Simulated tissue conductivity,

p = Tissue density (kg/m°).

6.2 Data Acquisition Electronic (DAE) System

Cell Controller

Processor Intel Pentium 4
Clock Speed 2.4GHz
Operating System Windows 2000 Professional

Data Converter

Features Signal Amplifier, multiplexer, A/D converter, and control logic
Software DASY4 v4.4 (Build 3) & SEMCAD v1.8 (Build 180)
Connecting Lines Optical downlink for data and status info

Optical uplink for commands and clock
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6.3 Robot

Positioner Staubli Unimation Corp. Robot Model: RX90L
Repeatability +0.025 mm

No. of Axis 6

6.4 Measurement Server

Processor PC/104 with a 166MHz low-power Pentium
I/O-board Link to DAE3
16-bit A/D converter for surface detection system
Digital 1/O interface
Serial link to robot

Direct emergency stop output for robot

6.5 Device Holder for Transmitters

In combination with the SAM Twin Phantom V4.0, 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 IEEE SCC34-SC2 and CENELEC specifications.

The device holder can be locked at different phantom locations (left head, right head, and flat phantom).

Note A simulating human hand is not used due to the complex anatomical and geometrical structure of the
hand that may produced infinite humber of configurations 6 . To produce the worst-case condition (the hand

absorbs antenna output power), the hand is omitted during the tests.

Larger DUT cannot be tested using this device holder. Instead a
support of bigger polystyrene cubes and thin polystyrene plates is
used to position the DUT in all relevant positions to find and measure
spots with maximum SAR values. Therefore those devices are

normally only tested at the flat part of the SAM.

Figure 7. Device Holder
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6.6 Phantom - SAM v4.0

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528-2003, 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

Figure 8. SAM Twin Phantom

points with the robot.

Shell Thickness 2+0.2mm

Filling Volume Approx. 25 liters

Dimensions 810%1000x500 mm (HXLxW)

Table 1. Specification of SAM v4.0

6.7 Data Storage and Evaluation

6.7.1 Data Storage

The DASY4 software stores the assessed data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all the necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files with
the extension .DA4. The postprocessing software evaluates the desired unit and format for output each time the
data is visualized or exported. This allows verification of the complete software setup even after the
measurement and allows correction of erroneous parameter settings. For example, if a measurement has been
performed with an incorrect crest factor parameter in the device setup, the parameter can be corrected

afterwards and the data can be reevaluated.
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6.7.2 Data Evaluation

The DASY4 postprocessing software (SEMCAD) automatically executes the following procedures to calculate
the field units from the microvolt readings at the probe connector. The parameters used in the evaluation are
stored in the configuration modules of the software
Probe parameters - Sensitivity Normi, ai0, ail, ai2

- Conversion factor ConvFi

- Diode compression point depi

Device parameters - Frequency f
- Crest factor cf

Media parameters - Conductivity o]
- Density p

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest factor
of the signal must be known to correctly compensate for peak power. The formula for each channel can be
given as

cf

v, =U, 42—
dep,

with V; = compensated signal of channeli (i = x, y, z)
U; =input signal of channeli (i = x,y, z)
cf = crest factor of exciting field (DASY parameter)

dcp; = diode compression point (DASY parameter)

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

E-field probes E = Vi
Norm - ConvF
H-field probes o Ao taf +a,f’
H =V - f
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with V; = compensated signal of channeli (i =X, Y, z)
Norm; = sensor sensitivity of channel i (i = x, Y, z)
u V/(VIm)? for E-field Probes
ConvF = sensitivity enhancement in solution
a; = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]
E; = electric field strength of channel i in V/im

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude)
Eo=+E+E +E;

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

SAR= E[%)t —2
£-1000
with SAR = local specific absorption rate in mW/g
Ei = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]

p = equivalent tissue density in g/lcm®

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

simulating liquid.

The power flow density is calculated assuming the excitation field to be a free space field.

P = El%)t or P :Ht%)t
e 3770 e 377

with Pwe = equivalent power density of a plane wave in mW/cm?
Ei = total electric field strength in V/m

Hio = total magnetic field strength in A/m
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7. Test Equipment List
Manufacturer Name of Equipment Type/Model Serial Number CalllarEiEn
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ET3DV6 1531 Jan. 17, 2005 | Jan. 17, 2006
SPEAG 450MHz System Validation Kit D450Vv2 1021 Feb.01, 2005 Feb.01, 2007
SPEAG Data Acquisition Electronics DAE3 393 Jan. 8, 2004 Jan. 8, 2005
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Phantom SAM V4.0 1009 NCR NCR
SPEAG Robot Staubli RX90L FO0/589B1/A/01 NCR NCR
DASY4
SPEAG Software V4.4 Build 3 N/A NCR NCR
SEMCAD
SPEAG Software V1.8 Build 130 N/A NCR NCR
SPEAG Measurement Server SE UMS 001 BA 1021 NCR NCR
Agilent Wireless Communication 8960(E5515C) | GB41450409 | Jan.31,2005 | Jan.31,2007
Agilent S-Parameter Network Analyzer 8720ES US39172472 May 18, 2004 | May 18, 2005
Agilent Dielectric Probe Kit 85070C US99360094 NCR NCR
Agilent Power Meter E4418C GB40206143 May 18, 2004 | May 17, 2005
Agilent Power Sensor 8481H 3318A0779 July 3, 2004 July 3, 2005
Agilent Signal Generator 8648C 3847A05201 July 13, 2004 | July 13, 2005
Agilent Dual Directional Coupler 778D 50334 NCR NCR
Mini-Circuits Power Amplifier ZHL-42W-SMA D111103#5 NCR NCR

Table 2. Test Equipment List
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8. Tissue Simulatinqg Liquids

The Head and Muscle mixtures consist of a viscous gel using hydroxethylcellullouse (HEC) gelling agent and
saline solution. Preservation with a bacteriacide is added and visual inspection is made to ensure air bubbles
are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric constant
(permittivity) and conductivity of the tissue.

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an 85070C Dielectric
Probe Kit and an 8720ES Network Analyzer.

FREQUENCY
INGREDIENT HSL450 — Head MSL450- Muscle
(400-500MH2z) (400-500MHZz)

Water 38.91 % 46.21 %

HEC 0.25% 0.18 %

Sugar 56.93 % 51.17 %

Preventol 0.12% 0.08 %

Salt 3.79% 2.34 %

Glycol monobutyl 0% 0%
f = 450 MHz f = 450 MHz
Dielectric Parameters
at 22°

er=43.5,6=0.87 S/m er=56.7 ,6=0.94 S/m

Table 3. Recipes for Head & Muscle Tissue Simulating Liquids

IEEE SCC-34/SC-2 in 1528 recommended Tissue Dielectric Parameters

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in 1528 have been
incorporated in the following table. These head parameters are derived from planar layer models simulating
the highest expected SAR for the dielectric properties and tissue thickness variations in human head. Other
head and body tissue parameters that have not been specified in 1528 are derived from the tissue dielectric
parameters computed from the 4-Cole-Cole equation and extrapolated according to the head parameter
specified in 1528.

©2005 ATL Techno. Corp. RF Testing Lab Page 14 of 65
This report shall not be reproduced except in full, without the written approval of ATL. Rev.00
This document may be altered or revised by ATL Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document



ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Target Frequency Head Body

(MHz) & O (S/m) £ o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40

1800 - 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

( & = relative permittivity, o = conductivity and p = 1000 kg/ms)

Table 4. Tissue dielectric parameters for head and body phantoms

8.1 Liquid Confirmation
8.1.1 Parameters

Liquid Verify
Ambient Temperature  22+2 Relative Humidity 60
Liquid Tyep |Frequency| Temp ()| Parameters | Target Value M?gij;ed Deviation ( ) | Limit( ) | Measured Date
4 MHz ETr 56.7 55.97 -0.48 % 5%
Bod 450MHz 221 Feb. 04, 2005
Y o 0.94 0.983 4.57 % 5%
Table 5. Measured Tissue dielectric parameters for head and body phantoms
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8.1.2 Liquid Depth

The liquid level was during measurement 15cm +0.5cm.
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Figure 9. Head-Tissue-Simulating-Liquid 450MHz Figure 10.Muscle-Tissue-Simulating-Liquid 450MHz

9. Measurement Process

9.1 Device and Test Conditions

The Test Device was provided by Giant Electronics Ltd. for this evaluation. The spatial peak SAR values were
assessed for the lowest, middle and highest channels defined by GMRS (Ch4=462.637MHz, Ch15=462.55MHz,
Ch22=462.75MHz)/ FRS (Ch8=467.563MHz, Ch11=467.637MHz, Ch14=467.712MHz) systems. The device
was put in operation using the Agilent 8960 wireless Communication Test Set. The antenna(s), battery and
accessories shall be those specified by the manufacturer. The battery shall be fully charged before each

measurement and there shall be no external connections.
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9.2 System Performance Check

9.2.1 Symmetric Dipoles for System Validation

Construction Symmetrical dipole with 1/4 balun enables measurement
of feed point impedance with NWA matched for use near
flat phantoms filled with brain simulating solutions
Includes distance holder and tripod adaptor Calibration
Calibrated SAR value for specified position and input
power at the flat phantom in brain simulating solutions.

Frequency 450, 900, 1800, 2450MHz

Return Loss > 20 dB at specified validation position

Power Capability > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Options Dipoles for other frequencies or solutions and other
calibration conditions are available upon request

Dimensions D450Vv2 dipole length 270 mm; overall height 330 mm
D900V2 dipole length 149 mm; overall height 330 mm
D1800V2 dipole length 72 mm; overall height 300 mm
D2450V2 dipole length 51.5 mm; overall height 300 mm

Figure 11.Validation Kit

9.2.2 Validation
Prior to the assessment, the system validation kit was used to test whether the system was operating within its

specifications of + 10%. The validation was performed at 450MHz.

. . . SAR, SARqq . .
Validation kit Mixture Type [mWig] [MW/g] Date of Calibration
Head 5.025 3.3
D450V2-SN265 Feb 01, 2005
Body 5.35 3.475
. Difference
Frequency Power SAR, SARqq Drift ercentade Date
(MHz) (dBm) (mWig) | (mWig) (dB) P g
1g9 109
450 250mw 212 1.33
0.0 55% 0.8% Feb .04 ,2005
(Head) Normalize 5.3 3325
to 1 Watt ’ ’
450 250mw 212 1.32
- 0.0 -0.9 -5.0 Feb .04 ,2005
(Body) Normalize 53 3.3
to 1 Watt ’ ’
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9.3 Dosimetric Assessment Setup

9.3.1 Handset Test Position - Head Position

A handset should be initially positioned with the earpiece region pressed against the ear spacer of a head
phantom. For the SCC-34/SC-2 head phantom, the device should be positioned parallel to the “N-F” line
defined along the base of the ear spacer that contains the “ear reference point”. For interim head phantoms, the
device should be positioned parallel to the cheek for maximum RF energy coupling. The “test device reference
point” is aligned to the “ear reference point” on the head phantom and the “vertical centerline” is aligned to the
“phantom reference plane”. This is called the “initial ear position”. While maintaining these three alignments, the
body of the handset is gradually adjusted to each of the following positions for evaluating SAR
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Figure 12.Handset vertical and horizontal Reference Lines
- Fixed Case & Clam Shell

1) “Cheek/Touch Position” — the device is brought toward the mouth of the head phantom by pivoting against
the “ear reference point” or along the “N-F” line for the SCC-34/SC-2 head phantom.
This test position is established:
i) When any point on the display, keypad or mouthpiece portions of the handset is in contact with the
phantom.
ii) (Or) when any portion of a foldout, sliding or similar keypad cover opened to its intended self-adjusting
normal use position is in contact with the cheek or mouth of the phantom.
For existing head phantoms — when the handset loses contact with the phantom at the pivoting point,
rotation should continue until the device touch the cheek of the phantom or breaks its last contact from the

ear spacer.
Figure 13.Phone Position 1, Cheek or Touch Position
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2) “Ear/Tilt Position” — With the handset aligned in the “Cheek/Touch Position™:

i) If the earpiece of the handset is not in full contact with the phantom’s ear spacer (in the “Cheek/Touch
position”) and the peak SAR location for the “Cheek/Touch” position is located at the ear spacer region or
corresponds to the earpiece region of the handset, the device should be returned to the “initial ear position”
by rotation it away from the mouth until the earpiece is in full contact with the ear spacer.

ii) (Otherwise) the handset should be moved (translated) away from the cheek perpendicular to the line
passes through both “ear reference points” (note: one of these ear reference points may not physically exist
on a split head model) for approximate 2-3cm. While it is in this position, the handset is tilted away from the
mouth with respect to the “test device reference point” by 15°. After the tilt, it is then moved (translated)
back toward the head perpendicular to the line passes through both “ear reference points” until the device
touches the phantom or the ear spacer. If the antenna touches the head first, the positioning process should
be repeated with a tilt angle less than 15° so that the device and its antenna would touch the phantom
simultaneously. This test position may require a device holder or positioner to achieve the translation and
tilting with acceptable positioning repeatability.

Figure 14.Phone Position 2, Tilted Position

9.3.2 Handset Test Position — Body-Worn

Body-Worn Configuration

Body—worn operating configurations should be tested with the belt-clips and holsters attached to the device and

positioned against a flat phantom in normal use configurations. Devices with a headset output should be tested

with a headset connected to the device.

Body-worn accessories may not always be supplied or available as options for some devices that are intended

to be authorized for body-worn use. A separation distance of 1.5 cm between the back of the device and a flat

phantom is recommended for testing body-worn SAR compliance under such circumstances.

For this test

O The EUT is placed into the holster/belt clip and the holster is positioned against the surface of the phantom
in a normal operating position.

m  Since this EUT doesn’t supply any body-worn accessory to the end user, a distance of 1.5 cm was tested

to confirm the necessary “minimum SAR separation distance”.
( Note this distance includes the 2 mm phantom shell thickness.)
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9.3.3 Measurement Procedures
The evaluation was performed with the following procedures

Surface Check A surface check job gathers data used with optical surface detection. It determines the
distance from the phantom surface where the reflection from the optical detector has its peak.
Any following measurement jobs using optical surface detection will then rely on this value.
The surface check performs its search a specified number of times, so that the repeatability

can be verified.

Reference The reference job measures the field at a specified reference position, at 4 mm from the

selected section’s grid reference point.

Area Scan The area scan is used as a fast scan in two dimensions to find the area of high field values,
before doing a finer measurement around the hot spot. The sophisticated interpolation
routines can find the maximum locations even in relatively coarse grids. When an area scan
has measured all reachable points, it computes the field maxima found in the scanned area,
within a range of the global maximum. Any following zoom scan within the same procedure
will then perform fine scans around these maxima. The area covered the entire dimension of

the EUT and the horizontal grid spacing was 15 mm x 15 mm.

Zoom Scan Zoom scans are used to assess the highest averaged SAR for cubic averaging volumes with
1 g and 10 g of simulated tissue. The zoom scan measures 5 x 5 x 7 points in a 32 x 32 x 30
mm cube whose base faces are centered around the maxima returned from a preceding area

scan within the same procedure.

Drift The drift job measures the field at the same location as the most recent reference job within
the same procedure, with the same settings. The drift measurement gives the field difference
in dB from the last reference measurement. Several drift measurements are possible for each
reference measurement. This allows monitoring of the power drift of the device in the batch

process.If the value changed by more than 5%, the evaluation was repeated.

9.4 Spatial Peak SAR Evaluation

The DASY4 software includes all numerical procedures necessary to evaluate the spatial peak SAR values.
Based on the Draft: SCC-34, SC-2, WG-2 - Computational Dosimetry, IEEE P1529/D0.0 (Draft Recommended
Practice for Determining the Spatial-Peak Specific Absorption Rate (SAR) Associated with the Use of Wireless
Handsets - Computational Techniques), a new algorithm has been implemented. The spatial-peak SAR can be
computed over any required mass.

The base for the evaluation is a "cube” measurement in a volume of (32x32x30)mm® (5x5x7 points). The
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measured volume must include the 1g and 10g cubes with the highest averaged SAR values. For that purpose,
the center of the measured volume is aligned to the interpolated peak SAR value of a previously performed
area scan. If the 10g cube or both cubes are not entirely inside the measured volumes, the system issues a
warning regarding the evaluated spatial peak values within the Postprocessing engine (SEMCAD). This means
that if the measured volume is shifted, higher values might be possible. To get the correct values you can use a
finer measurement grid for the area scan. In complicated field distributions, a large grid spacing for the area
scan might miss some details and give an incorrectly interpolated peak location.

The entire evaluation of the spatial peak values is performed within the Postprocessing engine (SEMCAD). The
system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with highest

averaged SAR is divided into three stages:

Interpolation and Extrapolation

The probe is calibrated at the center of the dipole sensors which 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.

In DASY4, the choice of the coordinate system defining the location of the measurement points has no
influence on the uncertainty of the interpolation, Maxima Search and SAR extrapolation routines. The
interpolation, Maxima Search and extrapolation routines are all based on the modified Quadratic Shepard’s
method [7].

10. Measurement Uncertainty

Measurement uncertainties in SAR measurements are difficult to quantify due to several variables including
biological, physiological, and environmental. However, we estimate the measurement uncertainties in SAR to be
lessthan +27 % 8

According to ANSI/IEEE C95.3 9 , the overall uncertainties are difficult to assess and will vary with the type of
meter and usage situation. However, accuracy’'s of £ 1 to 3 dB can be expected in practice, with greater
uncertainties in near-field situations and at higher frequencies (shorter wavelengths), or areas where large
reflecting objects are present. Under optimum measurement conditions, SAR measurement uncertainties of at
least * 2dB can be expected.

According to CENELEC 10 |, typical worst-case uncertainty of field measurements is = 5 dB. For well-defined

modulation characteristics the uncertainty can be reduced to =+ 3 dB.
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Source of Uncertainty Unc\:z;t:;nty ;;2223'::31 Divisor Ci U;:%r(tj:l‘il;\dty (‘)/Il'
1% (1-9) | Ve
Type-A 0.9 % Normal 1 1 0.9 9
Measurement System
Probe Calibration 7% Normal 2 1 35 0
Axial Isotropy 0.2dB Rectangular 3 \/ﬁ 1.9 0
Hemispherical Isotropy 9.6 % Rectangular \/5 \/ﬁ 3.9 00
Spatial Resolution 0% Rectangular \/5 1 0 00
Boundary Effect 11.0% Rectangular ﬁ 1 6.4 00
Linearity 0.2dB Rectangular \/5 1 2.7 0
Detection Limit 1.0% Rectangular \/5 1 0.6 00
Readout Electronics 1.0% Normal 1 1 1.0 0
RF Ambient Conditions 3.0% Rectangular ﬁ 1 1.73 00
Probe Positioner Mech. Const. 0.4 % Rectangular ﬁ 1 0.2 00
Probe Positioning 0.35% Rectangular ﬁ 1 0.2 00
Extrapolation and Integration 3.9% Rectangular ﬁ 1 2.3 00
Test sample Related
Test sample Positioning 4.7 % Normal 1 4.7 5
Device Holder Uncertainty 6.1 % Normal 1 1 6.1 5
Drift of Output Power 5.0% Rectangular \/5 1 2.9 0
Phantom and Setup
(IncIuF:jri]r{?gr;1 ttct)errrrllgenrg(tel:traemetf);ects) 4.0% Rectangular \/5 1 2.3 *
Liquid Conductivity (target) 5.0% Rectangular \/5 0.6 1.7 0
Liquid Conductivity (meas.) 10.0% Rectangular \/5 0.6 3.4 0
Liquid Permittivity (target) 5.0% Rectangular \/5 0.6 1.7 00
Liquid Permittivity (meas.) 5.0% Rectangular \/5 0.6 1.7 0
Combined standard uncertainty RSS 135 88.7
Capanded oerany Norml (= o

Table 6. Uncertainty Budget of DASY
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Test Report No 05-0037-S-01-00-00
Test Dates Feb.04 ,2005

11. SAR Test Results Summary

11.1 GMRS Face SAR -1.5CM Spacing—

Ambient

Temperature () 22 £ 2 Relative HUMIDITY (%) < 60
Liquid

Mixture Type HSL450 Liquid Temperature ( ) 22.1

Depth of liquid (cm) 15

Measurement

Crest Factor 1 Probe S/N 1530

Frequency | SAR:g[mWig] Power Amb. | Liq
Moduction | Battery | Accessory Duty Cycle Drift Remark Temp |Temp

MHz Ch. 100% | 50%
462.5500 15 FM Moto N/A 0.733 | 0.367 -0.5 - 221 | 22.2
462.6375 4 FM Moto N/A 0.755 | 0.378 -0.5 - 222 | 221
462.7250 22 FM Moto N/A 0.694 | 0.347 -0.5 - 221 | 22.2

ANSI / |IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population Averaged over 1 gram
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11.2_FRS Face SAR -1.5 cm Spacing-

Ambient

Temperature () 22 £ 2 Relative HUMIDITY (%) < 60
Liquid

Mixture Type HSL450 Liquid Temperature ( ) 22.1

Depth of liquid (cm) 15

Measurement

Crest Factor 1 Probe S/N 1530

Frequency | SAR:[mWig] Power Amb. | Liq
Moduction | Battery | Accessory Duty Cycle Drift Remark Temp |Temp

MHz Ch. 100% | 50%
467.5625 8 FM Moto N/A 0.295 | 0.148 -0.3 - 22.2 | 22.0
467.6375 11 FM Moto N/A 0.274 | 0.137 -0.5 - 222 | 22.1
467.7125 14 FM Moto N/A 0.302 | 0.151 -0.6 - 222 | 221

ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population Averaged over 1 gram
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11.3_GMRS Body SAR W /Belt —clip

Ambient

Temperature () 22 = 2 Relative HUMIDITY (%) < 60
Liquid

Mixture Type HSL450 Liquid Temperature ( ) 22.1

Depth of liquid (cm) 15

Measurement

Crest Factor 1 Probe S/N 1530

Frequency | SAR:g[mWig] Power Amb. | Liq
Moduction | Battery | Accessory Duty Cycle Drift Remark Temp |Temp

MHz Ch. 100% | 50%
462.5500 15 FM Moto Headset 0.499 | 0.250 -0.4 - 222 | 22.1
462.6375 4 FM Moto Headset 0.490 | 0.245 -0.5 - 221 | 22.2
462.7250 22 FM Moto Headset 0.396 | 0.198 -0.4 - 22.2 | 22.2

ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population Averaged over 1 gram
Figure 11.3 SAR Test Setup
----- w / Belt Clip-----
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11.4_FRS Body SAR w /Belt — clip

Ambient

Temperature () 22 £ 2 Relative HUMIDITY (%) < 60
Liquid

Mixture Type HSL450 Liquid Temperature ( ) 22.1

~ Depthofliquid (cm) 15

Measurement

Crest Factor 1 Probe S/N 1530

SARg[mWig] ]
Frequency Moduction | Battery | Accessory Duty Cycle Pgmfr Remark .f.::'nb'; Tlo._elrgn}a

MHz Ch. 100% | 50%
467.5625 8 FM Moto Headset 0.172 | 0.086 -0.3 - 22.0 | 22.2
467.6375 11 FM Moto Headset 0.132 | 0.066 -0.4 - 22.0 | 22.2
467.7125 14 FM Moto Headset 0.152 | 0.076 -0.4 - 222 | 222

ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population Averaged over 1 gram
Figure 11.4 Body SAR Test Setup
----- w / Belt Clip-----
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11.5_GMRS Body SAR w/out Belt-clip -1.5 cm Spacing
Ambient
Temperature () 22 + 2 Relative HUMIDITY (%) < 60
Liquid
Mixture Type HSL450 Liquid Temperature ( ) 22.1
Depth of liquid (cm) 15
Measurement
Crest Factor 1 Probe S/N 1530
SAR4[mWI/g] .
Frequency . ————="— Power Amb. | Lig.
Moduction | Battery | Accessory Duty Cycle Drift Remark Temp |Temp
MHz Ch. 100% | 50%
462.6375 4 FM Moto N/A 0.662 | 0.331 -0.7 222 | 221
ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/General Population Averaged over 1 gram
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11.6_FRS Body SAR w/out Belt-clip -1.5 cm Spacing
Ambient
Temperature () 22 £ 2 Relative HUMIDITY (%) < 60
Liquid
Mixture Type HSL450 Liquid Temperature ( ) 22.1
Depth of liquid (cm) 15
Measurement
Crest Factor 1 Probe S/N 1530
SAR1g[mWi/g] .
Frequency . ————L—=1 power Amb. | Liq.
Moduction | Battery | Accessory Duty Cycle Drift Remark Temp |Temp
MHz Ch. 100% | 50%
467.6375 11 FM Moto N/A 0.266 | 0.133 -0.4 222 | 222

ANSI / IEEE C95.1 1992 - Safety Limit

Spatial Peak

Uncontrolled Exposure/General Population

Brain
1.6 W/kg (mWI/g)

Averaged over 1 gram

Figure 11.6 Body SAR Test Setup
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11.7 ANSI/IEEE C95.1 — 1992 RF Exposure Limit

Test Report No 05-0037-S-01-00-00
Test Dates Feb.04 ,2005

Human Exposure

Population
Uncontrolled
Exposure
(W/kg) or (mW/qg)

Occupational
Controlled
Exposure
(W/kg) or (mW/qg)

Spatial Peak SAR*

1.60 8.00
(Brain)
Spatial Peak SAR**
0.08 0.40
(Whole Body)
Spatial Peak SAR***
4. 00 20. 0p

(Hands / Feet / Ankle / Wrist )

Table 7. Safety Limits for Partial Body Exposure

Notes
* The Spatial Peak value of the SAR averaged over any 1 gram of tissue.
( defined as a tissue volume in the shape of a cube ) and over the appropriate averaging time.
** The Spatial Average value of the SAR averaged over the whole — body.
***  The Spatial Peak value of the SAR averaged over any 10 grams of tissue.

( defined as a tissue volume in the shape of a cube ) and over the appropriate averaging time.

Population / Uncontrolled Environments are defined as locations where there is the exposure of individuals

who have no knowledge or control of their exposure.

Occupational / Controlled Environments are defined as locations where there is exposure that may be

incurred by persons who are aware of the potential for exposure, (i.e. as a result of employment or occupation).

12. Conclusion

The SAR test values found for the portable mobile phone Giant Electronics Ltd. Trade Name Motorola

Model(s) FV500, are below the maximum recommended level of 1.6 W/kg ( mW/g ).
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Appendix A — System Performance Check

Date/Time: 02/04/05 08:23:07
Test Laboratory: A Test Lab Techno Corp.
System Performance Check at 450MHz_Head
DUT: Dipole 450 MHz; Type: D450V 2; Serial: D450V2 - SN:1021

Communication System: CW; Frequency: 430 MHz:Duty Cycle: 1:1
Medium: Head 450MHz Medium parameters used: = 450 MHz: s = 0.83 mho/m: e, = 45.6:

Conductivity = 1000 kg/m3: Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SNIS30-LF; ConvF(7.27, 7.27, 7.27): Calibrated: 1/17/20035

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

- Electronics: DAEZ Sn393; Calibrated: 1/58/2004

- Phantom: SAM 12: Type: SAM v4.0: Serial: TP: 1009

- Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Flat/Area Scan (61x181x1): Measurement grid: dx=15mm. dy—15mm

4

Maximum value of SAR {interpolated) = 2.33 mW/g

Flat/Zoom Scan (5x5x7)Y Cube (; Measurement grid: dx=Smm, dy=Smm. dz=5mm
3

Reference Value = 331 Vim: Power Drift = -0.0 dB
Peak SAR (extrapolated) = 3.77 W/kg

SAR(1 g) = 2.12 mW/g: SAR(10 g) = 1.33 mW/g
Maximum value of SAR (measured) = 2.28 mW/g

0dB=228mW/g

Head-Tissue-Simulating-Liquid 450MHz (2005/02/04)
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Drate Tirmae: D204005 09 3ME47
Test Laboratory: A Test Lab Techno Corp,
Svatem Performance Check at 450MHz_Body
IUIT: Dipole 4530 MELe; Type: IME0IVD; Serinl: D4EIVE - 8% 1021

Eairiniiinmicalio "'1:|.'\-|l\_':l'|'| W F"|-.'|.|u.'||-.':-.: 50 hE |.-';r'|'ulf-. [ Wi le: 1¢]
Medim: Body 430MHz Mediom parmmeters used: §= 430 MHz = = 08975 mhoim; € = 36.0;

Conductivity = 1000 kg'm3; Phantom section: Flat Section

[ASYd @ -.'-||I'|E:l||:|ll-:-|'|

- Probe: ET3DV6 - SMI530-LF; ConvFiT19, 7.19, T.1%); Calibrated: 1/17/2005

- Sensor-Surface: dmm (Mechanical And Optical Surface Detection )

= Electromes: DAEY Sn393; Calibrated: |/8/ 2004

- Phontom: SAM 12; Type: SAM vk Seral: TP 1005

= Measurement SW: DASY 4, V4.4 Buld 3 Postprocessing SW: SEMCAD, V1.5 Build 130

Flat/ Area Scan (61x181x1): Measurement grid: dx=15mm, dy=15mm
Micamum value of SAR (mterpolated ) = 2.20 mW /g

Flat/iZoom Scan (3x5xX7Cube 0 Measurement grid: ds-Smm. dv-Smm, de=Smm
Reference Value = 48.8 Vim; Power Dinfi = =000 dB

Peak SAR (extrapolated) = 3181 Wikg

SARCT gh=2.012 mWig SARIID g =132 mWig

Maomum value of SAR (measured ) = 2.20 mWig

o
1]

2,14

- T4

El ‘2

.56

107

dB = 2.26mW /g

Muscle-Tissue-Simulating-Liquid 450MHz (2005/02/04)
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Z-axis Plot of System Performance Check

Head-Tissue-Simulating-Liquid 450MHz (2005/02/04)

Muscle-Tissue-Simulating-Liquid 450MHz (2005/02/04)
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Appendix B - SAR Measurement Data

Dhabe/ Tinse: 020405 11:4%:34
Temt Labarntory: A Test Lab Techno Comp,
05-I37-5_FY 500_Flat GMRS CHI5 20050204 Brain_15mm
DUT: FY 500; Typer Twa way radiog
Communication System: GRS Frequency: 46255 Mz Doty Cyele: 1:1
Blecinm: Head 45006 Hz Medium parmmeters used (interpolabady: = 46255 MHz; s = 0.84 mhovn; e 45.4;
Conductivity = 10 kgim®

Fhaniem secian: Flat Saction

DASY A Canfiguration:

- Frobe: ETA0NG - SMESLEF: CormeP(7.27. 727, 7270 Calibmted : 11720005

- Spnsor-Sudace: dmm (Mechanical And Oiptical Sorface Datection)

- Electromies: DAY Sn3935: Coalibraied: |782 004

- Phantom: SAM 12: Type: SANM wA.0; Seral: TP: 1008

- Bleazurement 3W: DASYL Va4 Build 3: Postprocessing 8W: SERCAD, Y18 Build 130

Flat/Area Scan (81x13 111 ) Messrement grid: dx=15mm, dy=15mm

Blanximum value of %R jinerpolaied ) = 0,780 mWig

Flat/Foom Sean (3x5x7 VWube 02 Masurement grid: de-Bmm, dy=Rmm, de=5mm
Refizrence Waluz = 31.7 ¥im: Power Dinift = -0.5 Jd1

Peak SAR (exirapolaved) = 114 Wikg

SARC ) = 0,733 mWipr SARCIO g) = 0509 mWip

Maxinmm value of B4R imssured i = 0773 mWW g

B
0

-1.¥4

-15H

L6

-394

GdB = 0.7TT3mWie

SAR Test Result for GMRS Face SAR -1.5 cm Spacing-Channel 15
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DavaTime: 020405 12:43:47
Test Labaratary: A& Test Lab Techno Cop,
05003 7-5_FY 500 Flat GMRS CH4 20050204 Brain_ 15mm
30T : FY 50i; Type: Two way radio;
Communication Sysbam: GRS Frequency: 462687 MEx: Dty Cwele: 1:1
Mecinm: Hend 45006Hz Mediom pammeters used (interpolavady: ©= 462,637 MHz: = = 0.84 mhoan; e 45.4;
Conductivity = 1000 kg m*

Phaniom sechon: Flat Secion

DASYA Configuration:

- Probe: ET3ENV G- SMISS0LLE: ComePi7.27, 7.27, 727 Callbmted : 17172005

- Sensor-Surnea: dmm (Mechanical Aand Oprical Surface Dalection)

- Electromics: DAEY Sn393; Calibraned: 1820604

- Fhantom: SANM 12: Type: SAM vA.0; Senal: TP: 1005

- Memsmament 3W: DASY L Vdd Build 3; Postprocessing SW: SERCAD, V1.8 Build 1303

Flat/Area Scan (81x13 151 ) Mersurement grid: d==15mm, dy=15mm

Bl iminm value of SAR {interpolated i = 0.815% mWig

Flat/Ffoom Scan (3x5x7VCube 1 Masurement grid: de=8mm, dy=RBmm, de=5mm
Refzrence Vialuz = 31.7 Wim: Pawer Dinift = 0.5 di

Feak SAR (exirapolated) = 115 Wikg

SARQ g) = 0.7T55 mWip: SARIID pj = 0520 mWig

Mlaximm value of SAR jmesured ) = 0.795 mWW g

b
]

-1.FH

-35h

535

-3

Bl |
0 dB = 0. T95m W/

SAR Test Result for GMRS Face SAR -1.5 cm Spacing-Channel 4
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Diate/Time: 02/04/05 10:32:05
Test Laboratory: A Test Lab Techno Corp.
05-0037-5_FV 500_Flat_GMRS CH22_20050204_Brain_15mm_
DUT: FV 500; Type: Two way radio;
Communication Syvstem: GMRS: Frequency: 462.75 MHz:Duty Cycle: 111
Medium: Head 450MHz Medium parameters used (interpolated): = 462.75 MHz: 5 = 0.84 mho/m: ¢ = 45.4;
Condetivity = 1000 kg e

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1530-LF: ConvF(7.27, 7.27, 7.27): Calibrated: 1/17/20035

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

- Electronics: DAE3Z Sn303; Calibrated: 1/8/2004

- Phantom: SAM 12; Type: SAM v4.0; Serial: TP:1009

- Measurement SW: DASY4, V4.4 Build 3: Postprocessing SW: SEMCAD, V1.8 Build 130

Flat/Area Scan (81x141x1}: Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 0.763 mW/g

Flat/Zoom Scan (5x5x7) Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 30.2 Vim: Power Drift = -0.5 dB

Peak SAR (extrapolated) = 1.06 W/kg

SAR(1 g) =0.694 mW/g: SAR(10 g) = 0.488 mWig

Maximum value of SAR (measured) = 0.727 mW/g

0 dB=0.72TmW/g

SAR Test Result for GMRS Face SAR -1.5 cm Spacing-Channel 22
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Drate Time: Q2104005 13; 26:05
T'est Laboratory: A Test Lab Techno Conp,
B5=-0037-5_FV 50_Flat_FRS CHS_20050204_ Brain_1 Smim_
DUT: FV 50 Type: Tws way radio:
Cormmunmicaition Syvstem: FRS: F TEAT Y 467 563 MHzI hll:\;i wviele: 1:1
Medium: Head 4500MHz Medim parameters used (interpelated - £= 467,563 MHz: 5 = 0,844 mho'm; ¢ = 45.3;
Conductivity = 1000 kg m'

Phantom section: Flat Section

DrASY 4 Configuration:

- Probe: ET3DVG - SM1E330-LF;: ConvF(T 27, 7.27, 7271 Calibrated: 171720035

- Sensor-Surface: dmm {Mechameal And 'H|1I|-.'.|| Surlsce Detection)

- Ebzctromics: DAES Snd93: Calibrated: 178/ 2004

- Phanton: SAM 12: Type: SAM vd.0; Senal: TP: 1A

= Mleasurement SW: DASY 4, V4.4 Buld 3 |’:'n.||1|'-.'-|'r-“||1-__' S SEMOCAD. VLK Buld 1340

Flat/ Area Scan (B1x141x1): Measurement grid: do=15mm, dy=15mm

Maximom value of SAR -:||1h'-||1-.'-|._|ln,'d| L31EmW/g

Flat/Zoom Scan (Sx3x7VCube O Measurement grid: ds=%mmy, dy=%mm, dz=5mm
Beference Value = 19,0 %im; Power Drift = 00,3 dB

Peuk SAR (extrapolated ) = 0,402 W iky

SARY o) = 0, 2% WY g SARCTD ) o= 0,205 mYy g

Muximum value of BAR {messured) = 0,3 10 mW/g

dd
]
1.79
-1.548
=537
116
-H.9%
0 dBE = 0.2 10mW g
SAR Test Result for FRS Face SAR -1.5 cm Spacing-Channel 8
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Diate/ Tarmse: 020405 1d:15:45
Teat Laboratory: A Test Lab Techno Corp.
05=0037=-5_FV 300_Flat_FRS CH11_20050204_Brain_15mm_
U : FY Sk Tyjpe: Two way rading
Commumication Sy=tem: FES: Frequency: 467627 MHz:Duty Cyele: 1:1

Wledim: Head 4505 Hz Mediam paramebers psed -;|||I-.-r|'-.'-|.|lx'n| - = 467637 MHz s = 0844 mdvo'm: e 45 3:

|
Conductevity = 1000 kg/'m
Phantom scction: Flat Scction

DASY S Configuration

- Probe: ETI0OVG - SM1330-LF: ConvF(7.27, 7.27, 727 Calibrated: 17172005

- Sensor-Surfece: dmm (Mechameal And Chptical Surface Detection §

- Electronics; AEY Sn393; Culibrared: 1752004

- Phantom: SAM 12, Type: SAM vdi Serial: TP:-1009

= Messurement SW: DASY 4L, V4.4 Bunld 3; |"|'\"\1||'\'r|||.-\,,'1«.'-||1'__' SW-SEMOCAD. VL8 Buld 130

Flat/ Area Scan (B1x141%1): Measurement ;__'rl-.l dx=15mm., I.I:'. 1 5mm

Maximum value of SAR (interpolated ) = 003017 mWig

Flat/Zoom Scan (3x3xTVCube 0 Mepsurement gnd: dx=2mm. dy=%mm. dz=5mm
Reference Value = 1846 Vim: Power Dinft = -00.5 dB

Peak SAR {extrapolated ) = 0.424 Wikg

SARI gp =274 mWigs SARCTE gp =i 191 mWig

Waximum value of SAR (measured s = 0,257 m% g

rlf
il

-1.78

-3.56

5.33

-1.11

.09

BdB = 0. 2ETmW iy

=

SAR Test Result for FRS Face SAR -1.5 cm Spacing-Channel 11
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00

Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005
Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Drave Tumee: 02005 151 1:08
Test Laboratory: A Test Lab Techno Corp.
054037-5 FV 500 _Flat FRS CH14 20050204 Brain_15mm
IHUT: FY 500; Type: Twa way radio;

Cormmunmication Svateny: FRS: Freguency: 467712 MHz: Dury Cyele: 1:1
Medivm: Head 4530MHz Medium parameters used (imterpolatedl: = 467712 MHz; & = L8435 mho'me ¢ = 43,3,

Conductivity = 1080 kg/m
Phantom scction: Flat Section

DASYd Conliguration

- Probe: ET3DVE - SN1530-LF; ConvF(7.27, 7.27, 7.27) Calibrated: 1/17/2005

- Bensor-Surtace: 4mm | Mechamcal And Cprcal Surface Detection)

= Electromes: DAE Sa393: Calibrated: 1757206004

o Phontom; SAM 12 Type: SAM vd 0k Serial: TP 10049

- Measwrement SW: DASY S, Va4 Buld 3: Postprocesaing SW: SEMCAD, W15 Buld 130

Flat! Area Scam (8150141x1 ) Mensurement grid; dx=15mm, dv=15mm

Maxumuim valee of SAR (interpolated = 0,537 mW g

Flﬂrn'f_.l:lllﬂl Sean I:F'I.Fi\..r'-'f. ‘whe 0 Measurement *__'r||| ds=Smm, dv=Rmm, de=Smm
Reterence Value = 19.2 Vim: Power Dinft = -0.6 dB

Peak SAR {cxtrapolated ) = 0462 Wiky

SAR gh= 0302 mWoie SARID g} =213 mWig

Masumum value of SAR (measured) = 0315 mWig

dif
]

-1.71

-355

.33

g Uil

B dB = 0.3 5mW /g

SAR Test Result for FRS Face SAR -1.5 cm Spacing-Channel 14
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Date/Time: 02/04/05 15:38:46
Test Laboratory: A Test Lab Techno Corp.
05-0037-S_FV 500_Flat_ GMRS CH15_ 20050204 _muscle_Headset_
DUT: FY 500; Type: Two way radio;
Communication System: GMRS: Frequency: 462,35 MHz:Duty Cyele: 1:1
Medium: Body 450MHz Medium parameters used (interpolated): = 462.55 MHz: s = 0.983 mho/m; e, = 56.4:
Conductivity = 1000 kg m’

Phantom section: Flat Section

DASY4 Conliguration:

- Probe: ET3DVEG - SNIS30-LF: ConvF(7.19, 719, 7.19): Calibrated: 1/17/2005

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

- Electronics: DAE3 Sn393; Calibrated: 1/8/2004

- Phantom: SAM 12; Type: SAM v4.0; Serial: TP: 1009

- Measurement SW: DASY4, V4.4 Build 3: Postprocessing SW: SEMCAD, V1.8 Build 130

Flat/Area Scan (B1x141x1): Measurement gnd: dx—13mm. dyv—15mm

Maximum value of SAR (interpolated) = 0.547 mW/g

Flat/Zoom Scan (5x5x7YCube 0: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Walue = 233 Vim: Power Drilt = -0.4 B

Peak SAR (extrapolated) = 0.774 W/kg

SAR(L g) = 0,499 mW/g: SAR(10 g) = 0.349 mW/g

Maximum value of SAR (measured) = 0.323 mW/g

-5.47

0dB = 0.523mW./g

SAR Test Result for GMRS Body SAR w / Belt —clip Channel 15
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Date/Time: 02/04/05 16:49:14
Test Laboratory: A Test Lab Techno Corp.
05-0037-5_FV 500_Flat_GMRS CH4_20050204_muscle_Headset_
DUT: FV 500; Type: Two way radio;
Communication Systermn: GMRS; Frequency: 462.637 MHz;Duty Cyele: 1:1
Medium: Body 450MHz Medium parameters used (interpolated j: f = 462.637 MHz: 5 = 0.983 mho/m; e_= 56.4;
Conductivity = 1000 kg/m®

Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SM1530-LF; ConvF(7.19,7.19, 7.19); Calibratad: 1/17/20035

- Bensor-Surface: 4mm ( Mechanieal And Optieal Surface Detection)

- Electronics: DAE3 8n393; Calibrated: 1/8/2004

- Phantom: SAM 12 Type: SAM v4.0: Serial: TP:1009

- Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Flat/Area Scan (81x141x1): Measurement grid: dx—=15mm, dy=15mm

Maximum value of SAR {interpolated) = 0.520 mW /g

Flat/Zoom Scan (5x517 ) Cube 0 Measurement grid: dx—8mm. dy=8mm, dz=5nwm
Reference Value = 22.8 V/m: Power Drift = -0.5 dB

Peak SAR (extrapolated) = 0.763 W/kg

SAR(1 g) = 0.490 mWig: SAR(10 g) — 0.342 mW/g

Maximum value of SAR {measwred) = 0.513 mW/g

dib
1]

-1.86

-

557

-i.42

-0.28

0dB = 0.513mWig

SAR Test Result for GMRS Body SAR w / Belt —clip Channel 4
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Date/Time: 02/04/05 17:22:39
Test Laboratory: A Test Lab Techno Corp.
05-0037-5_FV 500_Flat_GMRS CH22_20050204_muscle_Headset_
DUT: FV 50 Type: Two way radio;
Communication System: GMRE; Frequency: 462.75 MHz:Duty Cyele: 1:1
Medium: Body 450MHz Medium parameters used (interpolated ). f= 462.75 MHz: s = 0.984 mho/m; e_= 56.4;
Conductivity = 1000 kg/m*

Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SMI1A30-LF; ConvF(7.19, 7.19, 7.19); Calibrated: 1/17/2005

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

- Electronics: DAE3 2n393; Calibrated: 1/8/2004

- Phantom: SAM 12; Type: SAM v4.0; Serial: TP:1009

- Measirement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Flat/Area Scan (81x141x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 0.436 mW /g

Flat/Zoom Scan (3x5x7)/Cube 0: Measurement grid: dx—8nmm, dy=8mm, dz=5mmm
Reference Value = 20.6 VWin: Power Drift = -0.4 dB

Peak SAR (extrapolated) = 0.612 Wikg

SAR(1 g) = 0.396 mWig; SAR(10 g) = 0.279 mW/g

Maximum value of SAR (measwured) = 0,415 mW/g

db
1]

-1.66

-T2

557

-F. A3

429

0dB = 0415mW/g

SAR Test Result for GMRS Body SAR w / Belt —clip Channel 22
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Date/ Time: 02/04/05 18:37:46
Test Laboratory: A Test Lab Techno Corp.
05-0037-5_FY 500_Flat_FRS CHS8_20050204_muscle_Headset_
DUT: FY 500; Type: Two way radio;
Communication System: FRS; Frequeney: 467.563 MHz:Duty Cyele: 1:]
Medium: Body 450MHz Medium parameters used (interpolated . f = 467.563 MHz: s = 0.987 mho/m; e - 56.3:
Conductivity = 1000 kg/m®

Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVA - SN1530-LF; ConvF(7.19, 7.19, 7.19); Calibrated: 1/17/2005

- Sensor-5urface: 4mm (Mechanical And Optical Surface Detection)

- Electronics: DAE3 Sn393; Calibrated: 1/3/2004

- Phantom: SAM 12; Type: SAM v4.0: Serial: TP:1009

- Meastrement SW: DASY4, V4.4 Build 3; Postprocessing 3W: SEMCAD, V1.8 Build 130

Flat/Area Scan (81x141x1): Measurement grid: dx—15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.185 mWig

Flat/Zoom Secan (5x3x7)yCube 0: Measurement grid: ds=8numn. dy=8mm. dz=5mim
Reference Value = 13.2 Wim; Power Drift = -0.3 dB

Peak SAR (extrapolated) = 0.262 W/kg

SAR(1 g) = 0.172 mW/g: SAR(10 g) = 0.120 mW/g

Maximum value of SAR (measwred) = 0.179 mW/g

dB

]

-1.92

-3.55

577

-i.7

.62

0dB = 0.179mW/z
SAR Test Result for FRS Body SAR w / Belt —clip Channel 8
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Date/ Time: 02/04/05 19:20:30
Test Laboratory: A Test Lab Techno Corp.

05-0037-5_FV 500_Flat_FRS CH11_20050204_muscle_Headset_
DUT: FY 500; Tvpe: Two way radio;

Communication System: FRS; Frequency: 467.637 MHz:Duty Cycle: 1:1
Medium: Body 450MHz Medium parameters used (interpolated ): f = 467.637 MHz: s = 0.987 mho/m; e - 56.3:

Conductivity = 1000 kg/m®
Phartom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1530-LF; ConvF(7.19, 7.19, 7.19); Calibrated: 1/17/2005

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

- Electronics: DAE3 2n393; Calibrated: 1/8/2004

- Phantom: SAM 12; Type: SAM v4.0: Serial: TP:1005

- Measurement SW: DASY4, V4.4 Build 3; Postprocessing 8W: SEMCAD, V1.8 Build 130

Flat/Area Scan (81x141x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR {interpolated) = 0.143 mW/g

Flat/Zoom Scan (Sx5x17)Cube 0 Measurement grid: dx=Bmum, dy=8mm. dz=5mmm
Reference Value — 11.6 V/m: Power Drift - -0.4 dB

Peak SAR (extrapolated) = 0.208 Wikp

SAR(1 g) = 0.132 mW/g: SAR(10 g) = 0.091 mW/g

Maximum value of SAR {measured) = 0.140 mW/g

dg
]

-1.91

-3.62

5.7

-1.63

454

0dB = 0.140mWig

SAR Test Result for FRS Body SAR w / Belt —clip Channel 11
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ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Date/Time: 02/04/05 20:23:28
Test Laboratory: A Test Lab Techno Corp,
05-0037-5_FV 500_Flat_FRS CH14_20050204_muscle_Headset_
DUT: FY S00; Type: Two way radio;
Communication System: FRS; Frequency: 467.712 MHz:Duty Cyele: 1:1
Medium: Body 450MHz Medium parameters used (interpolated): f = 467.712 MHz: s = 0.988 mho/m; e = 56.3:
Conduetivity = 1000 kg.-'m‘j'

Phartom section: Flat Section

DASY 4 Configlration:

- Probe: ET3DVE - SN 1530-LF; ConvF(7.19, 7.19, 7.19); Calibratad: 1/17/2005

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

- Electronics: DAE3 2n393; Calibrated: 1/8/2004

- Phantom: SAM 12; Type: SAM v4.0; Serial: TP:1009

- Measwrement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Flat/Area Scan (B1x141x1): Measurement grid: de=15mm, dy=15mm

Maximum value of SAR (interpolated) — 0.166 mW/g

Flat/Zoom Scan (5x5x7)Cube 0: Measurement grid: ds=Bnmm. dy=8mm, dz=5nim
Reference Walue = 12.7 Wim; Power Drift — -0.4 dB

Peak SAR (extrapolated) = 0.237 Wike

SAR(1 g) = 0.152 mWig: SAR(10 g) = 0.106 mWig

Maximun value of SAR (measwred) = 0,159 mW/g

db
1]

-1.68&

-3.76

5.63

-1.51

0dB=-0.159mWig

SAR Test Result for FRS Body SAR w / Belt —clip Channel 14
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Date/Time: 02/04/05 21:13:21
Test Labaratory: A Test Lab Techno Corp.
05-0037-5_FV 500_Flat_GMRS CH4_20050204_muscle_15mm_
DUT: FY 50; Type: Two way radio;
Communication Systermn: GMRS; Frequeney: 462,637 MHz;Duty Cyele: 1:1
Medium: Body 450MHz Medium parameters used (interpolated ): = 462.637 MHz: s = 0.983 mho/m; e_= 56.4;
Conduetivity = 1000 k:-'-.-'n'l"

Phartom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1530-LF; ConvF(7.19, 7.19, 7.19); Calibrated: 1/17/2005

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

- Electronics: DAE3 8n393; Calibrated: 1/8/2004

- Phantom: SAM 12; Type: SAM v4.0; Serial: TP:1009

- Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Flat/Area Scan (B1x141x1): Measurement grid: dx=15mm. dy=15mm

Maximuni value of SAR (interpolated) = 0.734 mW /g

Flat/Zoom Scan (5537 ) Cube 0: Measurement grid: dx=8nmum. dy=8mm. dz=3nmm
Reference Value = 26.3 Vim: Power Drift = -0.7 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.662 mW/g: SAR(10 g) = 0.465 mW/g

Maximun value of SAR {measured) = 0,693 mWig

db
]

-1.64

-3.67

-5.51

-i.34

0dB - 0.693mWig

SAR Test Result for GMRS Body SAR w / out Belt —clip -1.5cm Channel 4

©2005 ATL Techno. Corp. RF Testing Lab Page 46 of 65
This report shall not be reproduced except in full, without the written approval of ATL. Rev.00
This document may be altered or revised by ATL Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document



ATL Techno. Corp. RF Testing Lab Test Report No 05-0037-S-01-00-00
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Feb.04 ,2005

Tel 886-(0)2-82122828 / Fax 886-(0)2-82122829

Tao-Yuan Lab No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.

Tel 886-(0)3-363-1901 / Fax 886-(0)3-3635002

Date/Time: 02/04/05 22:05:08
Test Labaoratory: A Test Lab Techno Corp.
05-0037-5_FV 500_Flat_FRS CH11_20050204_muscle_15mm_
DUT: FY 500; Type: Two way radio;
Communication System: FRS: Frequency: 467.637 MHz: Duty Cyele: 1:1
Medium: Body 450MHz Medium parameters used (interpolated ): f = 467.637 MHz: s = 0.987 mho/m; e = 56.3;
Conductivity = 1000 kg/m’®

Phantom szcticn: Flat Section

DASY 4 Configration:

- Probe; ETADVG - SN1330-LF; ConvF(7.19, 7.19, 7.19), Calibrated: 1/17/2005

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

- Electronics: DAE3 8n393; Calibrated: 1/8/2004

- Phartom: SAM 12; Type: SAM v4.0; Serial: TP:1009

- Measwrement SW: DASY4, V4.4 Build 3: Postprocessing 8W: SEMCAD, V1.8 Build 130

Flat/Area Scan (81x141x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.290 mW/g

Flat/Zoom Scan (5x5x7)Cube 0: Measurement grid: dx=8numn. dy=8mm, dz=5nmm
Reference Value = 16 Vim; Power Drift = -0.4 dB

Peak SAR (extrapolated) = 0.413 Wke

SAR(1 g) = 0.266 mWig; SAR(10 g) = 0.186 mW/g

Maximum value of SAR (measwred) = 0.276 mW/g

db
1]

1,88
376
5,64

-1.h2

9.4

0dB = 0.276mW/z

SAR Test Result for FRS Body SAR w/ out Belt —clip -1.5cm Channel 11
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Appendix C — Dipole Calibration

Calibration Laboratory of
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Calibration Laboratory of
Schmid & Pariner

Enginearing AG
Devyhsusainags 13, 04 Terich, Saimedand

srowdind by e Same el CPze of Vhdrohagy ans Beocecidabor
Thi Frabis Accraaiiihing Favraivas I8 are of e akgramnriss o e 0
Mt Fatura Bgreeere] fue U racige i al o biaiin e fiies

Glassary:

TEL tissur simulating liguid

ConF senslivity in TSL/ NORM xy.z
BA nit applicable or not measured

Calibration is Perfformed According to the Follewing Standards:

a) IEEE Sid 1528-2003, "IEEE Recommended Praclice for Delarmining ik Peak Spallal-
Avmraged Specific Absanpfion Rals (SAR) in the Human Haad from Wirsless
Commuinications Devicas: Measuremant Technigues®, Decembar 2003

by CEMELEC EM 50381, “Basic standard for (he measuremeant of Specific Absorption Rata
relaled 1o human exposure ta electromagnatic fiekls from mobile phones (300 MHz - 3
GHz). Juby 2001

o) Fedaral Cormmunications Commigsion Offica of Engineering & Technology (FCG OET),
“Evaluating Compliance with FCC Guidelnes for Human Exposurs b Radicirequancy
Elmctromagnelic Feelds; Additanal Infarmation for Evelusting Compliance of Mobile and
Fortable Devicas with FCG Limits for Human Exposure o Radiofrequency Emissions”,
Suppmmant G (Edidion 01-01 ) 1o Bullatin 65

Additional Documantation:
di DASYS System Handbook

Methods Applied and Interpretation of Parameters:
» Messwement Condifinrs: Furibar detais am avagable from the Validation Repor & the end
of fhae certificate, All figures staied in the certificale are valid at the frequency indicatnd,

+  Anterma Psrameters with TSL: The dipoie is mounted with (he spacer to position & faed
point exactty below tha center marking of the flal phanlom gecton, with the arms onanted
paraliel 1o the body axis.

s  Foed Painl Impedinmce and Refum Loss: These parameten ame measursd with fhe dipole
positicned wnder the lkquid filled phantom, The impedance stabed is franslanmed from the
mapswament at the SAMA connectar ko (ha Teed point. The Relum Logs ansumas oy
reflectad powar. Mo uncersnty requred.

= Elsciical Delay: One-way delay bebwean the SMA conmactor ard the antanna feed paint,
Mo uncerisinty requinad

= SAR messired: SAR measured al the slated antanna mput powar,

»  SAR novmalzod: SAR as messwed, nomalized o &0 nput power of 1 W &t the anienna
I A

+ SAR for nominal TSL paramaters: Tha measurad TSL parameters am used 1o caloulats the
nominal SAR result.

Cortifioaty Mo D4502.1021_Fabof Pags 2ot B
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Test Report No 05-0037-S-01-00-00
Test Dates Feb.04 ,2005

Measuramant Conditions
DAEY systam conhguraion, as (a7 &s ol ghin on pagas 1
DASY Versicn Dagya LR
Extrag==dation Autvonces] Exorapofaton
Phaniom Flia Praarmem Wa 4 Ehall rickneas: § £ 0.2 mm
Distance Dipobe Cemier - THL 18 mm ety Hjpiaia’
Arna Sran rascluilon o, by = T mm
Zobin Sein Fatshuthbn i, diy, d2 = 5 mm
F ranuancy 450 MHz = 1 MHz
Haad TSL paramaisrs
Tirez Following paramators ord Caloulolone wans sppied.
Tamparalurs Puresitt ity Conductiity
Romral Head T5L paramismns 3aC a3 OHT mbals
Weasurod Head TEL paramirisrs 220 0.21"C EET ALY B mhom 3 B %
Hasidd TEL Barnparalurs doring list (220 0910 pm -
SAR result with Haad TSL
SAM averaged aver 1 cm’ |1 gj of Heed TSL b
EAR mpasared ¥ miY inpul powsr I g
E&R novmakzod noemaled o 1W BRd=W /g
&R for naminad Hisd TEL peramsaiees ' roerrmdzad o W EAY miW i g = 181 % (k=)
S8 wewraged ovar W0 o=’ (10 g) of Huad TSL condiion
4R mossoned T Y g 132w g
EAR nommadzed normakned o 1'% I3 mW g
E&R: for nomatal Hasd TEL paransies nofrelzed o 1'W 3136 mW g 217.0 % (k=I)

! Cormection in nominal TSL passmeinns aooowing i dj, chapor "3AR Sanstiviter

Cortificota Moo DAGI1021_Fabis Pags 3ol 0
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Test Report No 05-0037-S-01-00-00
Test Dates Feb.04 ,2005

Baody TSL paramate
Th g paramatne and oluisions were applad

Turicai B Permittivily Corssaclivity
Mominsl Body TSL paramessrs Pl e .7 0.8 mho'm
Mozsured Body TSL paramessrs IZE0 030 EHELE N 196 sshvo'm =8
Bty TEL bamperature during list 3202035 °C e T

SAR result with Body TSL

S wesmged ower 1 om® |1 gh of Bady THL eendion
SAF i e I A el s &1l g
HAH newmaliess rormalized o 16 S8 MW i g
AR for nominal Dody TSL paramaios normalizod o TN S.08 N /g & 10,1 % (=2}
BAR Eseraged over 18 on” (90 gj of Body TEL enrdidon
s B s nad 50 miN ingdl Doy 153mN g
SRR rormal s rormabzed o 1W 345 MW g
SR for nominal Basy TSL pamnoen | Fusrmadzed o 1% 40 W | gt 9T % (RSE)

EMbmﬂLﬂmllmﬂmmul.mmmm'

Cadffizsln Mo D452 102_Fetids Fagnadl®@
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Appondix

Antenna Parameters with Head TSL
Impadance, ransformed o feod point Gifi.d 3+ 6.6 1
Rofum Loas -2 9a8

Anienna Parametens with Body TSL

Impedance. Fransfommesd io Meod pen SE.06 - 83 )0
Ronum Loss -5

General Antenna Parameters and Design

| Blncirical Daday jora Siadion) | 0903 ns

Afer long term use with TOOW radlabed power, only @ slghl warming of e dipolo near thae feadpoi] can be meassd

Tha cipole is made of siandod semingid (ooxial cpbls. The penier condusior of the dseding ine i dmdly comnecled o the
sooord arm ol tha diooks. The anbening & arakone shor-Diecuibed for

i doediria v lorin ol b acyskad Lo B Siieke s, Bacaus Dy mighl bend of $a Sohdired conmeclo fwar T
fndpnin] =ay b demaged

Additional EUT Data

Wanutacs rad 2y EFEAD
Masniacizred on Fabruary 4, 2004
Cortibesta Mo DUS0I-1021_Falios Pags S ol 8
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DASY4 Validation Report for Head TSL
Diaste Time: 02001/08 11:33:32
Test Labomavory: SPEAG, Zurich, Swilzerismsd

DUT: pole 458 MHz; Tvpe: D450 1; Serial: D45EVI - S5:1021
Frogram Name: Unnamed Program

Comenunacation System: CW; Freguency: 450 MHx Dty Cyebe: 151

Pl HEL.-‘S'U'M-:diLun'puu.rnﬁunmd: £ 2 450 MHx o= DEY mba'm; o =44.0; p= IIHII:kl.Fm!'
Fhamiom section: Flui Seetion

Mensurement Standard: DASY S (High Precizion Assesasent)

DASYE Configurniion:

Peshar TAE - 59 1507, Cara@nad, 604, 60y Callmmed: |00

Berrian - erface dmm iFochanesl [Sewrtion]

Hlacrarars: DK Sl Calibraied: 62592008

Phanicer: Flal Faasiom 4.8 Type: Aol Fhaiem 4.4; Smal; TH1007

bz pmrent S [TASYA, Y0 Beild 13; Pesprocesdng SW, SERCAD, VIR Baild 114

d=15mm, Fin=1%HmWiArea Scan (TIxlfixl p Mensuremeni grdd: d=12mm, dy=1%mem
Maxiemum yalug of SAR (mierpalaied) = 2,11 m'W/ig

d= [ 3mm, Pin=3%8mW/ Loom Sean {Ta e T Cube & Mmsmement grid: do=5mm, dy=5mm, dz=5mm
Reference Vaboe = 51,1 VWm; Power Dirifi =<0, 1 8

Pesk SAR (exirpolated) = 1,27 Wikg

SARI )= 101 mWig; SAR(IS g) = 132 mWig

Maxinmum vahie of SAR (measured) = 215 mW/g

-20

0 = 3. 1 AmWig

Corilicats Mo, D45302-1001_Feh0n Pape Bt 0
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Impadance Measuramant Plot for Head TSL
L Feln TOER L1EFTITR

EHED w1i i S il s -497E5 s AT BF S il B e

¥

Oal
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firy
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CHI g1 Lge LB oS EEr -IE R
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DASY4 Validation Report for Body TSL
DatesTime: ORGLAOS 150201

Test Labomtory; SPEAG, Zurich, Switzeriond

DT Depale 450 MHi Type: D430V 2 Serial: DMS0Y2 - SR 1021
Program MName: System Performance Check at 450 ML

Communieathon Syaien: CW; Frequency: 450 MHz Dury Cyele: 101

Medimm: MSLA30 Medium parameters med; (= 450 MHx; o = 009 mbo'm; & = 35.6; p= 1000 kg,l'l:n'
Phamiom section: Fla Sacism

Measurement Standard: DASY 4 (High Precision Assessment )

DASY4 Configurstion:

Probe: ETIONE - SN 1587, Ciavi 6. B4, bBA, b B Cablimiled: 18262004
Samnr-Surface dmm [Mechancsl Surface [Ssteciion|

Elsarandcs: DA S| ; Calibimmisd: 47706

Phadlinr Fial Phasiom 4.4 Type! Flil Plasiied 4.4; Serial: TR 1002

Memreresl SW DASYS, V4.4 Buld 13; Poagrmocessng SW: SEMCAD, VI8 Build 114

#=15mm, PFin=39HmW/Ares Scan (S1x16Ix0 ) Measwement grid: du=1%men, dy=13mm
Maximum volue of SAR (interpalated) = 2,24 m'Wig

d=15mm, Pin=190mW/Loam Sean (T 71T ube 0 Messuremend grids dw=5mem, dy=5mm, de=5mm
Reference Value = 48 B %¥im: Powcer Dirifi = <.0 dB

Peak SAR {extrapolated) = 1.54 Wikg

SAR( gh= L14 mWig: SAR(ID g) = 1.3% mWig

Muximum value of SAR {measared) = 225 mW/g

Idl= 2 INmWig

Corifabe ko D101 FalsEs P Bl
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impedance Measuramant Plot for Body TSL
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Appendix D — Probe Calibration

Callbration Laberatery of
Sohmkd & FParimar
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Tra Swles Accred imien Servics s oré ol ins slgraisniss a ike L&
Mutiiesri tra Hen al calibnion certfcaias

cor  MESETARSEEER

e [ETIOVG - SH-1530 (Additionad Conversion Factors)
[ _
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Calipration Labaratory of
Sohimed & Parnar

Enginearing &G
Eeaghaisiatisnse &7, BO8d Puruly Aailinibnd

Echrapre-scrar Sabbrivimrd
Sgyyiza gE e Teln ey
Earvine s s Al letdurne
Bariun dEbinlan fein

A by T Sasnn Fecamsl OFics of Rley=egy 5 dersscimian Bcrreditstics o | SCE 108
Tha &sinn Accrechmddar Sarsios @ ore ol iza sigraizris iz the Oh
Eakiginn dgr (1] Eer gl calbrriion cerificsine

Glossany:

TS sl aimulating hguid

MNORMEy * sansilivity in free spacs

CenF sansithvily in TSL J NORMx, vz

L [ diode compression pornl

Palarization o o ralatian around probe axis

Falarization & & rotation around an axis that is in the plane nomal to probe axis (at
measuremend cermer), e 3 =0 iz normal o probe e

Calibration s Performed According to the Following Standards:

a) IEEE S 15208-2003, “IEEE Recommended Practics for Detarmining the Peak Spatial-
fvaraged Specific Absorption Raba (SAR) in the Human Head from ‘Wirslass
Communicatons Devices: Measuremant Techniquas®, Deacember 2003

by CEMELEC EM 50381, “Basic siardard for the maasuramant of Specific Absomplion Rale
ralatad i human sxpoaure 10 elcinomagnatic eids from moblie phonas (300 MHz - 3
GHz), July 2004

H-I:hn:ﬂ Applied and Interpretation of Parameters:
NORMY g2 Assessed for E-eld polarization & = 0 [f < 900 MHz in TEM-col; § = 1800 MHz:
RZ2 waveguide) NORMy z are only intermadiaie values, La., e uncertaintias of
MORRM 7 E doas nol eflest (e E--Neld uncanainty insids THL {66 bakow Canve)

= NOSMTE YT = NORMy v.7 * fegquancy_msponse (see Froguency Responesa Chart). This
lineanzation & implemanied in DASY4S soffwans versions iaar than 4.2, Tha uncartainty of
the frequancy responsa |g includad in the steted uncanainty of ConvF

= OGPy yz DCP are numarcal linganzason paramatens assessed based on the data of
powar swaep (no uncartainty requined), DCP doas not depand on freguenoy nor media

& Convf and Boundary Effect Parsmedars: Assessed in ftal phaniom using E-eld (or
Temparature Transfar Standard for f < 800 MHz) and Inside wavaguide usng analytical field
distribartions basad on power messuramants 1or T = 800 MHz, The same setups aro used far
assagament of (ha paramsies applied Tor boundary compansation |slpha, degth) of which
typical unceriainty valugs are ghan. Thess DEFBMeNers 8 wsed in DREYY softwars o
improve probe accimacy cloae lo e boundary. The sansilivlty in TSL corespands to
MORMY 2 © ConvF whanaby The uncarainly comespands 1o that given for GomeF. A
trequancy dependen] CorvF is used in DASY varsion 4.4 and highar which allows
axiending the validity from £ 50 Mz o 4 100 Mz

= Spherical isafropy (30 devietion from isetropyl in B fiald of low gradiants malzed wsing a
fial phaniom axposad By & patsh anlenna.

= Sansor Offsan The sensor offsed comasponds fo the offsel of vinual messurement cenber
trom the probe $p [on probe aeds). Mo tokaranca required

Caonifimn M. ET3-1530_Janls P 2 51 5
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ETIDVE SM:1530 January 17, 2005

Probe ET3DV6

SN:1530

Additional Conversion Factors

Manufactured: Juby 15, 2000
Lasi callbrated: September 1, 2004
Recalibrated: January 17, 2005

Calibrated for DASY Systamns

| Mzt ron-compatinks with DAY gysiom!|

Coridcain Mo: ET3- 1550 JanE Pugs 3ol 3
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ETIDWE SN: 1530 January 17, 3005

DASY - Parameters of Probe: ET3DVE SN:1530

Sansitivity in Free Space”™ Diede Camgression”
Panrmi 14 10%  pvimY DCE M 88 m
Plormmy A7 0% M) DGR Y g5 my
Pdorms 145 0% pvivim) ocP 2 85 mr

Sansilivily in Tissue Simutating Liquid (Gonmversion Fachons)

Pleane ses Page 5

Sansoar Qffsel

Probs Tio o Sarsor Cenier 2.7 mm

Thee reporied wnoertainty of measuremant s stafed as the stardard uncertainty of
measurement musiplied by the coverage factor k=2, which for a normad distribution
corresponds 1o a coverage probabllity of approsimately 35%.

? Theh awcBrRid of Waron v F oo aliect re B e ohernrs raas TEL as Paga i

= rewEgyp
ot b Wt ET3- 15598 Janil® Piaga 8 i &
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Conversion Factor Assessment

Fm E50 MHz. Flai Jhaad] 1= 450 WHa, Fiai {bassy)

W

—a— AeldiiioE  —o— MasssIemeniy

([Mba] Melkmy [MH]®  TELF T y _ Mlphs Cmpth  Comd Lincarisingy
480 50 {2 v Hans 435:¢5% OAT 8% o7 20D 72T 2 1ATE [k=2)
450 £ 50 7 2 M0 Body SET:0%M ODB:O% o1a 1pz T8 & 130 k=g

E Torn maledity o § 106 MHE oody appiies For GARY =l 4 grod Sagher jpes Page 11 The asssteisy s s RES
o b [ o¥ el BTy 61 CElSFisd Neguidy BAE theh i BLEEINTy fod ohe Aricusd fregesacy tasc

Cerilicals Mo: BT3-1500_lans Fuga 8 0f 3
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Appendix E — Data Acquisition Electronic (DAE) Calibration

Calibration Laboratory of
Schmid & Partnier

Engirmaring AG
Feasghusnaimadas 45, Ria Juikch, Saiaeilaed

Client Auden

CALIERATION CERTIFICATE

Cibjascis) DAE] = S0 000 D A = SM:363

Calbwniicn prreecire{ v A CAL-0E8.vEa
Calibalion pracadure for e dala scquisiian uwil (DAE)

Cafradior drm 08.01.2004

Corcics of e it 8w |0 Toderance (according to the apacific calibration dacumsant)

Tk il iy ity of HATE usss in Fa calbrelicn precsdosan sre conformity of e procsdore wilh e EDADT
170G inswroslorad pmnrieT

A AR T DR b 1Y W CEGE BTy Sy, i mrtrr s e s o 2 +. T degamnk Geleua i haricy < 155

Caltwnsor Eruiprsnt gl (WATE okl or So e

Wodal Tps L) o [y Syl T
Flks Frocess Calrmor Types TEZ SA 00581 B Beird el

Flare Fengion 'il-'l:l"'l"ﬂ
Colbrubad by Phil pe- Slorcharagoer Tachrician .Ilr.- I'Iil -. e LY

Band Pin Borbed LD Dirscior fﬁm‘:‘;ﬁf

Dby st (8 1 20

i ol i’y ot it b v i e indmrresdimin scilion Uil the: mcrreditntion poces (e on [SOEC TRI22 Intermelcasl Siasdeed)) for
‘Cmibenian |Lsbermisry £ Sehmid § Pasres Erginesing &0 B poTpleed,
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DAES SM: DATE: 08.04.2004
1. Cal Lab. Incoming Inspection & Pre Test
Madification Status Mole Slalus hare = = < BC |
Visual Inspection Moda Aromalieg. ... ... Mo
| Pro Tost ndication YesiNo
l!rul;r: Touwch Functon TS
Probe Collision Function Wi
"Probe Touch&Collision | Function Yes
2. DC Voltage Measurement
AD - Convarler Rasolution nominal
High Ranga:  1LSB=  GuY, fudll range = 400 mv
Low Ranga:  1LSB=  &iaV, fudl range = 4 my
DAY measurement paramebars: Aula Zero Time: 3 sec, Measuring tima: 3 aac
Callbration Factors X ¥ £
_High Range 403.060 404,251 404.118
 Low Range 3. 96867 3.95083 385250
Connector A.I"h o b smad | In DAST Sywters i5%
High Range Inpul Reading in gV % Errar
Channal X+ Input H Gy 169885.6 .00
200y 198983 0.00
Chanmel X - Input 20my -1HSH3 .4 -004
Channel ¥  + Input 00mh 200000.2 a0
200 18896.1 =002
Chamnel ¥ - Input 20mi -19882.5 -0
Channal £+ Input H00miy 200000.0 000
200 20001.4 0o
Channel Z - Input 20wy -18908.8 -0
Low Rangs Input Reading in pV % Errar
Chamnel X+ Input 2m 199891 0.0
0.2my 1 Gk 98 -3.01
Chanmnal X - bnpast 0, 2mh/ -E'ZIEEEI 0.1%
Channel ¥+ Input 2mhy’ 18498.84 0.00
0.2m 19826 .36
Chammel ¥ - Input .2m 00,58 0,28
Channal £+ Input 2mi 2000.03 Q.00
0.2 196,18 -04q
Chamnnel £ - Input 0.2m -201.21 .61
Page 2 of 4
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OREd SN: 303 OATE: 8.0, 2004

3. Common mode sansitivity
DASY measmrement parametars:

Ayt Zare Time: 3 sae, Megouring tma; 3 seC
HighsLow Rangs
Inpv Cammen mads High Range Low Ramge
Inpait Voltage Reading Reading
Chaninal X 20 0emhy 1268 10,78
- 200mV 074 -11.02
Channel Y F0mi 471 .54
' - 200 =10, 98 «11.04
Channel £ 200 262 2,78
= 200m =4, 70 -4.410

4. Channel separation
DASY massuremant paramabers:
Huba Zera Time: 3 8esd, Meazuring time: 3 sec

Range
lin ¥ Input Voltage | Channel ¥ | Chanpel ¥ | Channed 2

Channal X 200mYy . 2.53 0.7
Channal ¥ 200my 0.56 - 5.50
Channel 200m'Y -1.26 =003

5.1 AD-Converter Values with Input Voltage set to 2.0 mVDC

in £aro Low Low Range Max, Min
Max - Min

Channel X 10 16336 16328

Channel ¥ ] 16574 166G

Channel Z 14 16603 16450

6.2 AD-Converter Values with inputs shorted

in L3B Low Range High Randgs
Channal X 163563 18145
Channal 16546 16008
Channal £ 164485 16442
Pagn 5l 4
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DAE3 EM: 383 DATE: (80,2004
6. Input Offset Measuremant

DASY maasumment parameters:

Aulo Zaro Tima: 3 geg, Maasuring Gme! 3 8ed

Numbar of measuremants: 100, Low Ranga
gt 10845
iy Avarage min, Offset | max. Offset | Std. Deviation
Channel X 127 .41 1.0 0.27
Channel ¥ -1.15 2,03 =101 .32
Channel Z -0.147 251 1.44 042
Input sharied
in pW Average min. Offaet | max. Offset | Std, Deviation
Channel X 0.14 40,33 0.68 0.18
Channal Y .77 -1.88 1T 0.2
Channel Z .87 -2.76 0.98 0.38

T. Input Offset Current
Mominal Inpud cirouitry affsel surrenl an el channals: <2548

B. Input Resistance

In MiOhm Calibrating Measuring
Channel X 01989 188.5
Channel ¥ 03001 168.4
Channel Z (1988 168.6

8. Low Battery Alarm Voltage

in W Alarm Level
Supply (+ Vea) B
Supply |- Viec) -1.T4

10. Power Consumption

inmA Switchedoff | Standby | Transmitling
Supply [+ Vo) 0.0d 543 13.8
Supply [- Vee) 0,01 -7.60 8.8
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