N
C atl
A Test Lab Techno. Corp. RF Testing Lab

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

d b

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

SAR EVALUATION REPORT L

A 133

1AL SR A

Test Report No. 05-0185-S-00-02-02

Applicant Giant Electronics Ltd.

FCCID K7GSX700

Trade Name Motorola

Model Name SX700

EUT Type FRS & GMRS Two-Way Radio
Dates of Test Mar 24 - 25, 2005 — Apr 07, 2005
Test Environment Ambient Temperature 22 + 2
Relative Humidity 60

Test Specification ANSI/IEEE Std. C95.1-1992

IEEE Std. 1528-2003
Max. SAR 0.354W/kg GMRS Body SAR

0.585 W/kg GMRS Face SAR

0.047 W/kg FRS Body SAR

0.071 W/kg FRS Face SAR

(Condition: 50% Duty Cycle and positive power drift)
FCC Classification Part 95 Family Radio Face Held Transmitter (FRF)
FCC Rule Part(s) §2.1093;FCC/OET Bulletin 65 Supplement C [July 2001]
Test Lab : Tao-Yuan Lab

1. The test operations have to be performed with cautious behavior, the test results are as attached.

2. The test results are under chamber environment of ATL. ATL does not assume responsibility for any
conclusions and generalizations drawn from the test results with regard to other specimens or samples.

3. The measurement report has to be written approval of ATL. It may only be reproduced or published in full.

— \ -
_____“:-' i T, L - S | ﬂ

‘ -

Eddie Chen 20050407
Testing Center Manager

ATL Techno. Corp. RF Testing Lab

©2005 ATL Techno. Corp. RF Testing Lab Page 1 of 74
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 05-0185-S-00-02-02
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005
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

Contents
1. Description of Equipment Under Test (EUT) .cccuiiiiiiccciimiiriiiissccssserre s s s ssssss s e s s essssssssmsese s s sssnssssssmsnnsees 3
A O 1 T N o oYY o o 4
B N 1311 o Yo 11T oY o 5
L S Y Y & 1= 13 11 o R 5
5. SAR MeasSUremMeNt SELUP ......ccccceririiisiisssmnrrrerrsssssssmsereerssssssssssmeseesessassssssmsnesesesssssansmssensssssssssnsnnsenssssssssnnn 6
(ST VES3 11 04 0o 5 0T o T 4 1= o 1 3 SRS 7
6.1 DASY4 E-Field Probe SYSIEIM ......oeiiiiiii et 7
6.1.1 ET3DV6 E-Field Probe SPecCifiCation ...........cceeiiiiiiiiiiiiie et 8
6.1.2 ET3DV6 E-Field Probe CaliDration ...........cccueuiiiieeiiiiiiieeeie e e e e e e e s seneeeeeee s 9
6.2 Data Acquisition EIectroniC (DAE) SYSIEM.......coiiiiiiiiiiii ettt 9
T T (] oo | PSSR 10
6.4 MEASUIEIMENT SEIVEI ....ciiiiiiiiiiiieieiiiteeet ettt ettt ettt ettt ettt ettt ettt ettt et et et et teee et et et et eeeeeeeeeeseeeeeaeeseeaeaeeneeeennenes 10
6.5 Device Holder fOr TraNSMULLES ........iiii it e et e e e e e s e e e e e e e s st e ereeeeseannreeeees 10
6.6 Phantom-TWIN SAM VA.0 ......ocoiiiiie ittt ee e st e e e et e e e e s tte e e s e tbe e e e e tbe e e e e steeeeessraeeeennreas 11
6.7 Data Storage and EVAIUALION ..........oooiiiiiiiiiiie ettt e 11
B.7.1 DALA SEOTATE ...veeeiiieiiiiiiite ittt e e et e et e e e e e s e e et e e e a e n e e e 11
A A DT L= B Y = |- U1 o o SRR 12
7 =3 A = 10T o 4 0= L T PSRN 14
8. Tissue Simulating LiqUidsS .......cccciiiiiiiccieiiiiriissccssssenr e s s sss s sssms s s e s s s s s s s ssmne s e e s e s sssssssmms s e e e essanssssnmenenseessnnnn 15
8.1 LiqUid CONFIMMALION ...eiiiitiiee ittt e e sttt e e ekt et e e s ekt et e e e sabe e e e e anbeeeeeaabneeeeane 16
8.1l PaAIAMEIEIS ... 16
S0 2 I To [ To I 1= o1 I PSP OPPPRTPP 17
9. MeasUuremMeENt PrOCESS ......cccciiiiiiiiiiiir it s e s e e s s e e e s e mn e s e nnnnns 17
9.1 Device and TESt CONUITIONS. .......cceeieiiieie e e e e e s e s eeee e e s s asanbeeeeeaeeesesssnnreaeeeeeeeaaannns 17
9.2 System PerformanCe ChECK .........ouiiiiiiiiiie ettt e e s abb e e e s saneeee e e 18
9.2.1 Symmetric Dipoles for System Validation .............ocueiiiiiiiiioiiiie e 18
(S I V- 1T - o o SRR 19
9.3 DOSIMELC ASSESSMENT SEIUPD ..eeiiitiiieiiitieee ettt e ettt ettt e e sttt e et e e s ribe e e e e sbe e e e e sbbeeeeaabbeeeesannneeean 20
9.3.1 Handset Test PoSition - Head POSItION .........ccuuiiiiieie et 20
9.3.2 Handset Test POSItion - BOOY WO .........uuiiiiiiiiiieiiiiie ettt e e seneee s 21
9.3.3 MeasUremMeENt PrOCEAUIES ........ciiiiiiieiiiet e e ettt e et e e e e e e st e e e e e e s s antanaeeeeeeeessnnneneees 22
9.4 Spatial Peak SAR EVAIUBTION ......coiveiiiiiiiiiee ittt e et e e e e sbbe e e e snbbeeeessnnneeeeae 22
10. Measurement UNCErtaiNty.......ccccciiiiiccirsmmririiiissssssssmese s s s ssssssssms s s s s s s s sssssssms e s e e s sssassssnnmesenssssassssnnnesnnssessnnnn 23
11. SAR Test ReSUIS SUMMAIY .....ccciiiiiiiciieciriiiiirssccsssee e s s s s sssms s e s s e s s s s sssms e e e e s s s s s sanmne s e e e eesasssnnmesnnssesnnssnn 25
11.1 450MHz SAR Test Results-GMRS Face SAR -2.5 CM SPacCing........cocuvvevieiiiieiiine i 25
11.2 450MHz SAR Test Results-FRS Face SAR -2.5 CM SPaceing ......cccoccveveiiiiiieeiniiiee e 27
11.3 450MHz SAR Test Results-GMRS Body SAR W /Belt-Clip ......oeeviiiiieiiiiiieeeiieeeeiee e 29
11.4 450MHz SAR Test Results-FRS Body SAR W /Belt-Clip.........ueveiiiiiieiiiieeee e 31
115 450MHz SAR Test Results-GMRS Body SAR W /Belt-clip -1.5cm Spacing ..........cccccevvveeeennnne 33
11.6 450MHz SAR Test Results-FRS Body SAR W /Belt-clip -1.5cm Spacing........cccoocveeeeviveeeennnn 35
11.7 ANSV/IEEE C95.1 — 1992 RF EXPOSUIE LIMIt .....vvviiiiiiiic i 37
72 0 4 T 11T e o 37
T 3 =Y = =T o T - 38
Appendix A - System Performance ChecCK ........... i isssscssesrse s s ssssssse s ee s s s sssss s e s s essnsssssnmenns 39
Appendix B - SAR Measurement Data ........cccccccciiemmmiiiiisicssssereessssssssssssees s sssssssssssssssssesssssssssssssssessnsssssnmsnns 44
Appendix C - Dipole Calibration..........cccccciiiiiiiicciiiiriri e sssssrs e s s ssen e s e e s s s s smmn e e e e eesensnnnnmnnns 58
Appendix D - Probe Calibration.........ccccccceiiiiiiiicciseeirsnssissssssssses s sssssssssssssss e s e sssssssssssssesessassssssssnsssnssasssssnnnnns 67
Appendix E - Data Acquisition Electronic (DAE) Calibration ..........ccccccimiiiiicciieemnnnnnsscccseceeee s ssssceeeees 72
©2005 ATL Techno. Corp. RF Testing Lab Page 2 of 74
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 05-0185-S-00-02-02
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005
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

1. Description of Equipment Under Test (EUT)

Giant Electronics Ltd.

Applicant
L e ErlrdistSes ASnEeisuss iy all Bl dogwl,o 0In3,5 -Hlo3n7g H<ooin

EUT Type FRS & GMRS Two-Way Radio

Trade Name Motorola

Model Name SX700

FCCID K7GSX700

Test Device Production Unit

Tx Frequency 462.5500 - 462.7250 MHz ( GMRS))
467.5625 — 467.7125 MHz ( FRS)

Max. RF Output Power 0.63 W ERP GMRS
0.17 W ERP FRS

Max. SAR Measurement 0.354 W/kg GMRS Body SAR (50% Duty Cycle)
0.585 W/kg GMRS Face SAR (50% Duty Cycle)
0.047 W/kg FRS Body SAR (50% Duty Cycle)
0.071 W/kg FRS Face SAR (50% Duty Cycle)
(Condition: 50% Duty Cycle and positive power drift)

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
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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) SX700. 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

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
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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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Figure 4. SAR Lab Test Measurement Setup
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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
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.
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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

Tip length: 16mm

Body diameter: 12mm

Tip diameter: 6.8mm

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

Compliance tests 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 v4.5 (Build 19) & SEMCAD v1.8 (Build 146)
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

v -u, +u2.
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 Aot f +a,f’
Hi = - ;
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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 1530 Jan. 17, 2005 | Jan. 17, 2006
SPEAG 450MHz System Validation Kit D450Vv2 1021 Feb.01, 2005 Feb.01, 2007
SPEAG Data Acquisition Electronics DAE3 541 Apr. 26, 2004 | Apr. 26, 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 VA5 Build 3 N/A NCR NCR
SEMCAD
SPEAG Software V1.8 Build 146 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.
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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
ETr 43.5 45.2 -3.90% 5%
M2 gsomrz | 212 Mar . 23, 2005
(o] 0.87 0.855 1.724 % 5%
ETr 56.7 56.1 1.06 % 5%
POMHZ | gsommz | 213 Mar . 23, 2005
ody c 0.94 0.952 -1.27 % 5%
er 56.7 55 3% 5%
NI | asomuz | 219 Apr .07,2005
ody c 0.94 0.966 -2.69% 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.

He
L =
ot h =
- E r
el | L
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
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
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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.

L . . SAR;, SARqq . .
Validation kit Mixture Type [mWig] [MWig] Date of Calibration
Head 5.025 3.3
D450V2-SN1021 Feb 01, 2005
Body 5.35 3.475
. Difference
Frequency Power SAR;, SAR;yq Drift percentage Date
(MHz) (dBm) (mWi/g) (mWi/g) (dB) 1g 91 0g
450 400mwW 2.07 1.3
0.1 3.0 -1.5 Mar . 24-25,2005
(Head) Normalize 5175 3.25
to 1 Watt : !
450 400mwW 2.18 1.37
(Body) S . 0.0 1.9 -14 Mar . 24-25,2005
ormalize
0 1 Watt 5.45 3.425
450 400mwW 221 1.39
(Body) S - 0.02 3.3 0 Apr. 07,2005
ormalize
to 1 Watt 5.525 3.475
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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

vertical vertical
center ling center ling

horizontal
line

horizontal
ling A ACOUSHE

output

handset
bottom of B
‘/ handset

acoushic
ot

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.
|
P iE
i - a @
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.
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The base for the evaluation is a "cube” measurement in a volume of (32x32x30)mm® (5x5x7 points). The
measured volume must include the 1g and 10g cubes with the highest averaged SAR values. For that purpose,
the center of the measured volume is aligned to the interpolated peak SAR value of a previously performed
area scan. 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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Test Report No  05-0185-S-00-02-02
Test Dates

Mar 24 -25,2005 - Apr 07,2005

. Uncertainty Probability . Standard Vi
Source of Uncertainty Value Distribution Divisor Ci Uflc;rtainty or
+1% (1-9) Vet
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 @ \/ﬁ 1.9 0
Hemispherical Isotropy 9.6 % Rectangular \/:_3 \/ﬁ 3.9 00
Spatial Resolution 0% Rectangular \/:_3 1 0 00
Boundary Effect 11.0% Rectangular \/:_3 1 6.4 00
Linearity 0.2dB Rectangular @ 1 2.7 0
Detection Limit 1.0% Rectangular \/:_3 1 0.6 00
Readout Electronics 1.0% Normal 1 1 1.0 0
RF Ambient Conditions 3.0% Rectangular \/'\_3, 1 1.73 00
Probe Positioner Mech. Const. 0.4 % Rectangular \/'\_3, 1 0.2 00
Probe Positioning 0.35% Rectangular \/'\_3, 1 0.2 00
Extrapolation and Integration 3.9% Rectangular \/'\_3, 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 \/(__3, 1 2.9 00
Phantom and Setup
(IncIuF:jri]r{?gr;1 ttct)errrrllgenrg(tel:traemetf);ects) 4.0% Rectangular */:_3 1 2.3 *
Liquid Conductivity (target) 5.0% Rectangular \/:_3 0.6 1.7 0
Liquid Conductivity (meas.) 10.0% Rectangular \/:_3 0.6 3.4 0
Liquid Permittivity (target) 5.0% Rectangular \/:_3 0.6 1.7 00
Liquid Permittivity (meas.) 5.0% Rectangular @ 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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11. SAR Test Results Summary
11.1 GMRS Face SAR -1.5CM Spacing

Test Dates

Ambient
Temperature () 22 £ 2 Relative HUMIDITY (%) < 60
Liquid
Mixture Type HSL450 Liquid Temperature ( ) 21.2
Depth of liquid (cm) 15
Measurement
Crest Factor 1 Probe S/N 1530
Frequency SARw[mWig] Power Amb. | Li
Moduction | Battery | Accessory Duty Cycle Dri Remark X g.
rift Temp |Temp
MHz Ch. 100% | 50%
462.5500 15 FM Moto N/A 0.809 | 0.404 | -1.61 - 22.1 121.2
462.6375 4 FM Moto N/A 0.987 ] 0.493 | -0.71 - 222 |21.2
462.7250 22 FM Moto N/A 0.766 | 0.383 | -1.34 - 22.1 121.2
ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mWIQ)
Uncontrolled Exposure/General Population Averaged over 1 gram
€ SARvauesare scaled for the power drift
SAR1g[MWI/g]
SARug[mW/g] include +power drift
Frequency power drift | + power drift ( P :
Duty Cycle (dB) 10" (dB/10) Duty Cycle
MHz Ch. 100% 50% 100% 50%
462.55 15 0.809 0.404 -1.61 1.449 1.172 0.585
462.6375 4 0.987 0.493 -0.71 1.178 1.162 0.581
462.725 22 0.766 0.383 -1.34 1.361 1.043 0.521

SAR is basically proportional to average transmit power and duty cycle
(i.e. SAR = P x T where P is the average transmit power and T is the transmit duty cycle).
SAR unknown) = SAR now) X (PxTx/Pnown) T known))
Where
Py is the unknown power (i.e. the power at the highest drift)
T, is the transmit duty cycle used at that unknown power.

If transmitter duty cycle is the same then it should be a relationship of Py/Pynown)
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Figure 15.Figure 11.1 SAR Test Setup Face Position
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11.2_FRS Face SAR -1.5 cm Spacing

Ambient

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

Mixture Type HSL450 Liguid Temperature ( ) 21.2

~ Depthofliquid (cm) 15

Measurement

Crest Factor 1 Probe S/N 1530

Frequency SAR1MWIg] Power Amb. | Liq
Moduction | Battery | Accessory Duty Cycle Drift Remark Temp; Temb

MHz Ch. 100% | 50%
467.5625 8 FM Moto N/A 0.055 |0.0275] -3.51 - 222 |21.2
467.6375 11 FM Moto N/A 0.066 ]0.0330] -3.30 - 22.2 |21.2
467.7125 14 FM Moto N/A 0.067 ]0.0335] -3.23 - 22.2 |21.2

ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mWIQ)
Uncontrolled Exposure/General Population Averaged over 1 gram

€ SARvaluesare scaled for the power drift

SAR1g[mWI/
Frequency SARlme) power drift | + power drift (include f’[[)owerg]drift)
Duty Cycle (dB) 10" (dB/10) Duty Cycle
MHz Ch. 100% 50% 100% 50%
467.5625 8 0.055 0.0275 -3.51 2.244 0.123 0.062
467.6375 11 0.066 0.0330 -3.30 2.138 0.141 0.071
467.7125 14 0.067 0.0335 -3.23 2104 0.141 0.070

SAR is basically proportional to average transmit power and duty cycle
(i.e. SAR = P x T where P is the average transmit power and T is the transmit duty cycle).
SAR unknown) = SAR xnow) X (PxTx/P xnown) Tknown))
Where
P, is the unknown power (i.e. the power at the highest drift)
Ty Iis the transmit duty cycle used at that unknown power.

If transmitter duty cycle is the same then it should be a relationship of Py/Pynown)
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Figure 16.SAR Test Setup Face Position
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11.3 GMRS Body SAR W /Belt —clip

Ambient

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

Mixture Type MSL450 Liguid Temperature ( ) 21.3/ 21.9

Depth of liquid (cm) 15

Measurement

Crest Factor 1 Probe S/N 1530

Frequency SARw[mWig] Power Amb. | Liqg
Moduction | Battery | Accessory Duty Cycle Drift Remark Temp. Temb

MHz Ch. 100% | 50%
462.5500 15 FM Moto Headset 0.302 | 0.151 -1.43 - 222 |21.9
462.6375 4 FM Moto Headset 0.514 10.2570 -1.39 - 221 |21.3
462.7250 22 FM Moto Headset 0.449 | 0.2245 -1.6 - 22.2 121.3

ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mWIQ)
Uncontrolled Exposure/General Population Averaged over 1 gram

€ SARvauesare scaled for the power drift

SAR1g[mWI/
Frequency SARlme) power drift | + power drift (include f[gowelgljrift)
Duty Cycle (dB) 107(dB/10) Duty Cycle
MHz Ch. 100% 50% 100% 50%
462.5500 15 0.302 0.151 -1.43 1.390 0.420 0.210
462.6375 4 0.514 0.2570 -1.39 1377 0.708 0.3%4
462.7250 22 0.449 0.2245 -1.6 1.445 0.649 0.325

SAR is basically proportional to average transmit power and duty cycle
(i.e. SAR = P x T where P is the average transmit power and T is the transmit duty cycle).
SAR unknown) = SARnow) X (PxTx/P nown) Tknown))
Where
P, is the unknown power (i.e. the power at the highest drift)
T, Iis the transmit duty cycle used at that unknown power.

If transmitter duty cycle is the same then it should be a relationship of P,/Pynown)

©2005 ATL Techno. Corp. RF Testing Lab Page 29 of 74
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  05-0185-S-00-02-02
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005
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

Figure 17.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 MSLA450 Liquid Temperature ( ) 21.3

Depth of liquid (cm) 15

Measurement

Crest Factor 1 Probe S/N 1530

Frequency . SAR1[MWIg] Power Amb. | Liqg
Moduction | Battery | Accessory Duty Cycle Drift Remark Tem[; Temb

MHz Ch. 100% | 50%
467.5625 8 FM Moto Headset 0.060 | 0.030 -1.27 - 22.0 | 21.3
467.6375 11 FM Moto Headset 0.044 | 0.022 -2.4 - 22.0 | 21.3
467.7125 14 FM Moto Headset 0.081 ] 0.0405] -0.648 - 222 |21.3

ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/General Population Averaged over 1 gram

€ SARvaluesare scaled for the power drift

SAR1g[mWI/
Frequency SARalme power drift | + power drift (include +g;£owerg]drift)
Duty Cycle (dB) 107(dB/10) Duty Cycle
MHz Ch. 100% 50% 100% 50%
467.5625 8 0.060 0.030 -1.27 1.340 0.080 0.040
467.6375 11 0.044 0.022 -2.4 1.738 0.076 0.038
467.7125 14 0.081 0.0405 -0.648 1161 0.094 0.047

SAR is basically proportional to average transmit power and duty cycle
(i.e. SAR = P x T where P is the average transmit power and T is the transmit duty cycle).
SAR unknown) = SARnow) X (PxTx/P nown) Tknown))
Where
P, is the unknown power (i.e. the power at the highest drift)
Ty is the transmit duty cycle used at that unknown power.

If transmitter duty cycle is the same then it should be a relationship of Py/Pynown)
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Figure 18.Body SAR Test Setup w / Belt Clip
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Test Report No  05-0185-S-00-02-02

11.5 GMRS Body SAR w/out Belt-clip -1.5 cm Spacing

Test Dates

Mar 24 -25,2005 - Apr 07,2005

Ambient
Temperature () 22 = 2 Relative HUMIDITY (%) < 60
Liquid
Mixture Type MSL450 Liquid Temperature ( ) 21.3
Depth of liquid (cm) 15
Measurement
Crest Factor 1 Probe S/N 1530
Frequency SAR1MWIg] Power Amb. | Li
Moduction | Battery | Accessory Duty Cycle Dri Remark : 9.
rift Temp |Temp
MHz Ch. 100% | 50%
462.6375 4 FM Moto N/A 0.578 | 0.289 -1.52 22.2 121.3
ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/General Population Averaged over 1 gram
€ SARvauesare scaled for the power drift
SAR1g[mWI/g]
SARyg[mW/g] (include + [
power drift)
Frequency power drift | + power drift
Duty Cycle (dB) 107(dB/10) Duty Cycle
MHz Ch. 100% 50% 100% 50%
462.6375 4 0.578 0.289 -1.52 1.419 0.820 0.410

SAR is basically proportional to average transmit power and duty cycle

(i.e. SAR = P x T where P is the average transmit power and T is the transmit duty cycle).

SAR(unknown) = SAR(know) X (PXTX/P(known) T(known))

Where

Py is the unknown power (i.e. the power at the highest drift)

T, is the transmit duty cycle used at that unknown power.

If transmitter duty cycle is the same then it should be a relationship of Py/Pynown)

©2005 ATL Techno. Corp. RF Testing Lab
This report shall not be reproduced except in full, without the written approval of ATL.
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

Page 33 of 74
Rev.00



ATL Techno. Corp. RF Testing Lab Test Report No  05-0185-S-00-02-02
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25,2005 - Apr 07,2005
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

Figure 19.Body SAR Test Setup w / out Belt Clip
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Test Report No  05-0185-S-00-02-02
Mar 24 -25 ,2005 - Apr 07,2005

Test Dates

11.6 FRS Body SAR w/out Belt-clip -1.5 cm Spacing

Ambient
Temperature () 22 = 2 Relative HUMIDITY (%) < 60
Liquid
Mixture Type MSL450 Liquid Temperature ( ) 21.3
Depth of liquid (cm) 15
Measurement
Crest Factor 1 Probe S/N 1530
Frequency SARIMWIG) | o wer Amb. | Li
Moduction | Battery | Accessory Duty Cycle Dri Remark : 9.
rift Temp |Temp
MHz Ch. 100% | 50%
467.6375 11 FM Moto N/A 0.078 | 0.039 -1.77 22.2 121.3
ANSI / IEEE C95.1 1992 - Safety Limit Brain
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/General Population Averaged over 1 gram
€ SARvauesare scaled for the power drift
SAR1g[mWI/g]
SARyg[mW/g] (include + [
power drift)
Frequency power drift | + power drift
Duty Cycle (dB) 107(dB/10) Duty Cycle
MHz Ch. 100% 50% 100% 50%
467.6375 11 0.078 0.039 -1.77 1.503 0.117 0.059

SAR is basically proportional to average transmit power and duty cycle

(i.e. SAR = P x T where P is the average transmit power and T is the transmit duty cycle).
SAR(unknown) = SAR(know) X (PXTX/P(known) T(known))

Where

Py is the unknown power (i.e. the power at the highest drift)

T, is the transmit duty cycle used at that unknown power.

If transmitter duty cycle is the same then it should be a relationship of Py/Pynown)
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Figure 20.Body SAR Test Setup w / out Belt Clip
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11.7 ANSI/IEEE C95.1 — 1992 RF Exposure Limit

Test Dates

Test Report No  05-0185-S-00-02-02
Mar 24 -25 ,2005 - Apr 07,2005

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.
*x 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) SX700, are below the maximum recommended level of 1.6 W/kg ( mW/g ).
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Appendix A — System Performance Check

Date Tapa: 4024/ 0008 00927
Test Laboratery: A Test Lab Techaio Corp.

System Performance Check at 45051Hz_Head 20050324
T Mipoke 450 M Tvpe: D450%2; Serinl: D450V - SX5:1021

Conmmuoniention System: CW,; Frequency: 430 MHz:Dury Cycle: 1:1
Medinmn: Head 4500 Hz Mednon paramelers vsed: f= 450 MHz: = = 0 E55 mho'me g = 45 2

Compeluetvity= 10000 g /m3: Phanton section: Flat Sectson

DASY S Configuration;

- Probe: ETADVG - SNIS30-LF; ConvF(7.27, 7.27, 727k Caliliated: 1/17/2005

= Sensor-Sawtace: 4mm (Mechanecnl And Cyptical Sartace Digtection)

= Elsctronues: DAES Sn541: Cahbmied: 4/262004

- Phantoan: 5AM 12: Type: SAM w40k Semal: TP 1009

- Measimement 5W: DASYS, V4.5 Build 19, Postpoocessang SW: SERCAD, VL5 Buld 146

Flat/Avea Scan (61x181x1): Measumement grid: dy=1%nm. dv=1 %
M vahee of SAR (mierpolated) = 219 mWig

Flat/Zoom Scan (33537 Cube 0: Measmemen mid: de=Snan, dy=8mn, de=%un
Refevence Wabue = 310 Vi Power Dvift = 0.071 dB

Peak SAR {extrapolated) = 3.62 Wikp

SAR(L g) =207 mWig: SAR(L0 g) = L3I mW.g

Maxoniun value of SAR {ieasumed) = 2.23 mWig

B
f.on

A1k

h.2d

Head-Tissue-Simulating-Liquid 450MHz (2005/03/24)
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Dt Time: 32472008 4:04:33

Test Laboratory: A Test Lab Techne Corp

Svstem Performance Check at 4300MH2 Body 20030324
DUT: Tepeile 450 M Hz: Type: D450VE: Serdal: D302 - S50 1021

Comnnureation Systemr W Freqgueney: 450 bMHz: Dy Cyele: 1:0
Midinm: Body 4300MHz Medium parameters used: £= 450 MHz: s = 0.953 mho'm: ¢ = 36.1:

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

DASY Y Confignmrion

= Probe: ET3DVG = SN1530-LF: ConvF({T.19, 7,19, 7.19); Calibrated: 1/17/ 2005

- Sensor-Suface: doan (Meclumcal Aawd Oipdscal Susfhce Dietecizon)

- Electronics: DAES Sn241; Calibrated: 42672004

= Pleamtorm: SAM 12; Type: SAM v4.0; Sernal: TP 1S

= Measurement 5W: DASYY, V4.5 Build 1%; Postprocessing SW: SEMCATY. V1LE Buld 146

Flat‘Area Scan (61x1B1x1): Messurement grid: dx=1 Soom dv=15mum
Maximmum valne of SAR (interpolated) = 1,33 ni'Wi'g

Flat/Zoom Scan (3x5x7)Cnbe 0 Measurensent grid: dx=8mun. dy=Smm. dz=5nun
Reference Vahae = 432 Vim; Pewer Dintt = 0L0235 dB

Peak SAR (extrapolated) = 5 58 Wikg

SAR(L gh = 218 mWig: SAR(10 g) = 137 mWig

Mazanmm value of SAR (mzasured) = 132 mWig

di
0.0

-2.108

-@.40
10,5 .
0dB = 2. 32mW'g
Muscle-Tissue-Simulating-Liquid 450MHz (2005/03/24)
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Diate Time: 04/07/2005 03:04:33
Test Laboratory: A Test Lab Techno Comp.

Svatem Performance Check at 4500 Hz Body 20050407
DUT: Dipobe 450 MHz: Type: D450%2: Serlal: D430V2 - SN: 1021

Connmmication Syvsien: CW; Fraqueney: 450 MHz, Dury Cyele: 1:1
Mediuny: Body 4500Hz Medinm parameters used: = 450 MHz; s = 0.966 mho/m: & = 55.5.

Condweriviry=1000ke ‘w3 Phantom section: Flar Section

DASYS Confignration:

= Probe: ETA0VE = SN153ELF: ComvF(T.19, 7.19, 719 Cabbrated: 11172005

= Sensor-Surface: dmm (Mechaical And Ophical Surface Detection)

= Electromics: DAES SnS41; Calhibrated: 4026/ 2004

= Phantom: 5AM 12: Type: SAM +4.0; Senal: TP 109

= Measursment SW: DASYTS, V4.5 Bauld 19; Postprocessing SW: SEMCAD, V1.8 Buld 146

Flat/Area Scan (61x181x1): Messusament grid: dx=15mm dv=15mmn
Mectanmum value of SAR (mterpolated) = 2,57 mWig

FlatZoom Scan (3x5x7)/Cube 0 Measurement gnid: de=Soun, dv=8nun, de=%mum
Reference Valne = 43.2 Vim: Power Drift = 0.023 dB

Peak SAR (extrapolated) = 3.93 Wikg

SARI g) = 2.21 mWig: SAR(ID g} = 1.3% mWig

Maxinun vahie of SAR (measured) = 2 36 mWig

5]
S
2.0
-4.F0
A.30
-H.40
105 i
0dB =2 36mW/g
Muscle-Tissue-Simulating-Liquid 450MHz (2005/04/07)
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Z-axis Plot of System Performance Check
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Head-Tissue-Simulating-Liquid 450MHz (2005/03/24)

e =Tl
Interpolated SAR(x.y.z1U)
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SAR Zosm Scan Walue Along 2, W=10, Fe=i
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Muscle-Tissue-Simulating-Liquid 450MHz (2005/03/24)
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Muscle-Tissue-Simulating-Liquid 450MHz (2005/04/07)
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Appendix B — SAR Measurement Data

DmteTimne: 32472008 11:38:27

Test Loboratory; A Test Lab Techno Comp

DE-0185-5 Motorala SXT00 Flat GMRS CHIS 20050324 15 mm_Brain_
DUT: Motorola SXT00; Type: Two way radio;

Comumxeation Systeny GMES, Frequency: 462,323 MHz Dy Cyele: 1:1

Medmum: Head 4508{Hz Medmm perameters msed (interpolated): §= 462.55 MHz: 5 = 0,856 mho'm; € = 45.7;

Comchactivigy= 1000 kp'm” :Phanicaon section: Flat Section

DASY S Conftgumtion:

- Probe: ET30VS - SMN1520-LF: ConvF(T.27. T.27. 727 Calibeated: 17172003

= Senmor-Surtace: 4mm {Mechamcal And Ophcal Surface Detechion)

- Elecrromes: DAES Sn%4 1. Calibeated: 47252004

- Phantony: SAM 12: Type: SAM w400 Sexial: TR 1009

= Measrement 5W: DASY 4, V4.5 Buld 19; Postprocesung 5W SEMCATD, V1.8 Bmld 146

Flat/Area Scan (B1x151x1): Mensusement grid: de=1 3o, dy=15mm

Maxpmmon value of SAR (urterpoladed) = 1.02 mWig

Flat/Zoom Scan (Sx357VCube 0 Menswement grid; de=Smm. dy=&mm, dz=5um
Hederence Value = 13 E Vioe Power Dinlt = -1.61 dB

Peak SAR (extrapolated) = 1.27 Wika

SARIT gh= 0800 mWW gz SAR0 g) = 0.561 mWWig

Mlaximumm value of SAR (mensnred} = 0,846 mWig

1417

-1.74

L67

-T.49

A6 AR =0 Bl W e

SAR Test Result for GMRS Face SAR -1.5 cm Spacing-Channel 15
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DiitesTine: 372472005 12:24:02 ;

Test Laboratory- A Test Lab Techiso Corp

05-0185-5 Motoroela SX700 Flat GMRS CH4 20050324 15 mm_Brain
DUT: Motorela SXTEE Tvpe: Two way radio;

Comaimaaeations Systene GMBES: Frequeney: 462,637 MHzDury Cyele: 111
Muednumn: Head 4300MHz Medinm paramecers used (interpolsted): = 462,637 MHz: s = 0.857 mbo/m: ¢ = 43.7;

Conductivity=1000 kg m" ;Phantom section: Flat Section

DASY Y Configiration

- Probe: ETADYE - SM1510-LF: ConvFi{7 27, 7.27. 7271 Calibrated: 1/17/ 2008

- Sensor-Sunface. duomn (Meclsaneal Aol Optscal Swaface Detectioi)

- Electronies: DAES Spf41; Calibested: 47262004

- Phagviony: SAM 12: Type: SAM vi.0; Serinl: TP 1004

- Measurement SW: DASY S, VA S Build 19 Postprocessing SW: SEMCAD. VILE Build 146

Flav'Area Scan (81x141x1); Measurement grid: dx=1 Smm. dy=15mmm

Macamum value of SAR (interpolated) = 1.0% mW/a

Flat/Zoom Scan (335370 Cabe 0: Measurement grid: de=Smin. dy=8mm, dr="mm
Reference Valoue = 35.0 Ving Power Drift = <0, 710 dB

Peak SAR (extrapolated) = 1.51 Wikg

SARIL g = 0087 mW/ig: SARILIC g) = 0,639 mnWig

Macamamm value of SAR (measured) = 1.03 mW'g

dB
.0

362

544

-F2h

906 0dB = | 03mWig

SAR Test Result for GMRS Face SAR -1.5 cm Spacing-Channel 4
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Dhate Tinse: 3024/ 2005 12:5]1:20

Test Laboratery: A Test Lab Techsnio Comp,

05-0185-5 Motorela SXT00_Flat GMRS €22 2030324 15 mm_Brain
DUT: Maotorola SX700; Tvpe: Two way radio;

Communication System: GMES: Frequency: 462.75 MHz: Dty Cycle: 1:1
Mednan: Head 4500Hz Mednm paramseters used (nterpolated): £ = 462,75 MHz: s = 0857 mbo/m; ¢ = 45.7;

Comdhcrivary= 1000 ke m? Plianton section; Flat Section

DASY Y Configuration:

= Probe: ET3DVE - SN1330-LF; ConvE(7.27, 7.27, T.27); Calibrated: 1172005

= Sensor-Sartace: 4mm (Mechanical And Optical Sartace Detechion)

= El=ctromics: DAES 51541 Calibrted: 4262004

= Phantom: 5AM 12: Type: SAM w80 Semnl: TR 1009

= Measurement SW- DASY S, V4.5 Buld 19; Postprocessing 8W: SEMCAD, VILE Bmld 146

Flat/Avea Scan (81x141x1): Measwement grid: dy=150m. dv=1%mum

Maxooium value of SAR (miempolnted] = (0019 mW/g

Flat'Zoom Scan (5x5x 7y Cnbe 0: Mensmement gnd: de=fnm. dy=8mm, de=5mm
Reference Valne = 11.7 Vime Power [Inft = -1.34 4B

Peak SAR {extrapolatedi= 1.18 Wikg

SARIL g) = 0.766 mWig; SAR(LD g) = 0,532 mWig

Slaxonium value of SAR (measmed) = 0801 mWig

ilH
o.no

|
1-1.87

-1.74

.36 1 dB = Rl na W e

SAR Test Result for GMRS Face SAR -1.5 cm Spacing-Channel 22
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Dt Tomie: 3242005 [:45:15

Test Labogatoiry: A Test Lab Tacluw Coup.

N5-0185-5 Motorela SXT00_Flat FRS CHS 20050324 15 mm_Brain_
DUT: Motorola SXTH); Type: Two way radio;

Commmmmcatnion System: FRS; Frequency: 467, 563 MHz Dty Cyele: 111
Medaumn: Head 45006 Hz Mediom panneters nsed -_i|:|r=|'Eu1|.nIe\i_|: f= 467,563 MHz: = = 0.86 mbom; e = 456

Conductivity=1000 kg/m® :Phantom ssetion: Flat Section

DASY S Configuration

« Probe; ET3DVE - BWN1530-LF; ConvF(7.27. 7.27. T.2T); Calibrmted: 117 2005

= Sensor-Surtace: 4o (Mechamacal And Optical Surtnce Detection)

= Electromes: DAE3 Sn54]; Cahbeated; 4262004

= Phasstorn: SAM 12 Type! SAM v4.0; Serial: TP: 1009

= Measmrement 5W: DASY S, V4.5 Boild 1% Postprocessma 5W: SEMCATL V1.2 Build 146

Flat/Avea Scan (81x141x1): Measurement grad: dy=1 % dv=1%mum

Mastirmuan value of SAR (milerpalated) = 0084 mWig

Flat/Zoom Scan (3x5xT)Cabe 0; Mansurement grnd: dx=8mm. dy=&mm, dz=5man
Feference Value = 10,7 %/m; Power Dnfi = -3.51 4B

Peak SAR (extmpolated) = 0084 Wikg

SAR(1 g) = 1L.0D55 mW/g: SAR(10 g) = 0,039 mWig

Masarmun value of SAR (measired) = 00058 W g

di
.00

-1.87

-1.74

-B.01

T8

9,35 0 dR = 0.05EmWig

SAR Test Result for FRS Face SAR -1.5 cm Spacing-Channel 8
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Drate T 324 20008 2:13:45

Test Laboratory: A Test Lab Techno Corp

DE-MIRE-5 Motorols SXT00_Flat_ FRS CH11_ 20030324 15 mm_Brain_
DT Motorala SXT00; Tyvpe: Two way radio;

Commmunication System: FRS: Frequeney: 467637 MHz:Dury Cyele: 111
Medium: Head 450MHz Medium parmmeters used (mmterpolated): £= 467.637 MHz: s = (.86 mho'n: ¢ = 45.6;

Conductiviiy=[ 000k m® ;Phantom section: Flat Section

DASYS Configaration;

= Probe: ETA0VE - SN1530-LF, ConnvF(7.27, 7.27, 7.27% Calibeated: 1/17/2005

- Sepsor-Skirface: danm (Mechasucal Agwd I:]]1I:||.'.|.| Sinrface Detactuom )

- Eleciromcs: DAER 5n541: Calibeated: 4726/2004

= Phantom: 5AM 12; Type: 5AM +v4.0; Senal: TH: 1002

= Measursment 5W: DASYY, V4.5 Buld 19; Postprocessang 5W: SEMCATE, V1.5 Buoald 144

Flab'Arvea Scan (81x141x1 ) Mesairanent grd: dx=1%nei, dy=1 Smm

Mecommum value of SAR (mierpolated) = 0,099 mWia

Flat/Zoom Scan (5x5x7)'Cube 0 Measurement grid: de=Sinm. dy=8mm, de=%mun
Referemee Valne = 11.4 Vioe Power Drifi = -3.30 dB

Peak SAR (edrapolated) = 01001 Wikg

SAR(] g) = 0066 mW/ig: SAR(I0 g) = 0,046 mW/g

Maotinmomn value of SAR (nseasired) = 0,070 0aW/ e

-1.44

-1.54

4.53

137

9. (1 48 = 0.0TimWi g

SAR Test Result for FRS Face SAR -1.5 cm Spacing-Channel 11
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Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005
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

DiateTime: 324/2005 2:42;52

Test Laborateay: A Test Lab Teclmo Cormp.

05-0185-5 Motorola SXTH0_Flai_FRS CHI14 20050324 15 mm_Braln_
DUT: Motorola SX700; Type: Two way radio;

Comnmnnicafion Sysiem; FRS: Frequeency: 467.712 MHzDudy Cyele: 111
Mednon: Head 4500 Hz Mednon paranseters used (interpolatedl: = 467,712 MHz; = = 0,36 mbo'm; g = 45 6;

Comcliicrivary= 1000 ke o' Plhantean section: Flat Section

DASY S Configuration:

= Probe: ET3DNVG - SNI330=LF; ComvF(7.27, 7.27, T.27); Caltbanted: /172005

« Sensor=Surface: dmm {Mechanical And Opiical Surface Detection)

= Electronies: DAED SnS541; Cahbrated: 42672004

= Phantoan: SAM 12: Type: SAM v4.0; Sennl: TP [{09

« Measuremeent SW: DIASY S V4.5 Bunld 19: Postprocessing 5W: SEMCAD, VIS Buld 146

Flat/Avea Scan (81x141x1): Measwement grid: ds=15%mon. dy=13nm

Maxprun vahee of SAR (oierpolated) = 00100 mWg

Flat'Zoom Scan (5x5x70Cabe 0: Meanmement grid- de=8mun. dy=Emm, de=5mm
Refevence Vahie = 11.7 Vine Power Dnfi = -3.23 4R

Penk SAR (extrapalsted) = 0,101 Wike

SAR(] gl = 0067 mWig: SAR{LD g = 0L04T mWig

Maxonum valee of SAR {measimed) = 0,070 mWig

-1.83

-L&7

5.50

F.3a

417 1 dB = (0T We

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  05-0185-S-00-02-02

Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005

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

Dt Thme: 472005 4:407:36

Test Laboratory: A Test Lab Techno Corp

0500855 Motorola SXT0_Flat GRS CHLIS 20050407 headsel_muscle
DUT: Mortoroka SXT00; Type: Two way radio; Serial:

Coournkeation Systeny GMRS! Freguency: 462,58 MHz Dty Cyele: 1:1
Medinm: Body 430MHz Medium parameters used (interpolated): £= 462.33 MHz: s = 0.97% mbo'm: 2 = 33

Copductivity=1000 I:-:E:']LI':' i
Phantom sechon: Flat Ssction

DASY Y Configuration:

- Probe: ETADWS - SEN1530-LF; ConvF{ 719, 719 719} Calibeated: 1/17/200%

- Sensor-Suiface: dnm (Mecleosical And Optical Smface Detection)

- Electromes: DAEY 5a%41; Calilwated: 4726/ 2004

- Plenmtonn: SAM 12; Type: SAM v4.0; Senal: TP: 10049

- Measurement 8W: DASY L, V4 2 Build 19: Postprocessmng W SEMCATY, V1.8 Buld 146

Flat/Area Scan (101x161x1): Mensurement gnd: de=1 S, dy=1 Smm

Mactmum value of SAR {mberpolated) = 0,366 mW/a

Flatv/Zoom Scan (3x5x7)Cube 0; Measurement grid: dx=8mm. dyv=8mm. dz=3num
Reference Valoe = 19,7 Vim; Power Dntt=-1.43 dB

Peak SAR (exwagalated) = (0453 Wik

SARIL gj = 00302 mWWog: SARILD gj = 0.216 mWWig

Maoamum value of SAR (measored) = 0,315 mWig

[ 3= ]

dB
.0

1.0

-3.40

500

-8.50
0 dB = 031 5mWig

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  05-0185-S-00-02-02

Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005

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 Tinse: /252005 1-58:16
Test Labaratoy: A Test Lab Teclawo Corp

05-0185-5 Notorola SXTH_Flat GMRES CH4 20050324 headset_muscle
DUT: Motorola SX700; Type: Two way radio;

Conmmunnication Systenn: GMRS: Frequency: #62.637 MHz:Dty Cwele: 1:]
Median: Body 4500Hz Medinm pammeters used {interpolated): £ = 462,637 MHz: 5 = (0965 mho'm e = 550

Conductiviry=1000 ke'm® :Plintom section: Flat Section

DASY Y Configuration;

= Probe: ET3DWE - SNIS30-LF; ConvF(7.19, 7.19, T.1%); Caltbrnted; 1/17/ 2005

= Sensor-Sartace: iam (Mechanscal And Optical Surtace Distection)

= Electroopes: DAEZ SnS541: Calibrmted: 4/ 262004

= Phantom: SAM 12: Type: SAM w0 Senal: TP: 1009

= Measurement 5W: DIASY S, V45 Bunld 19; Postprocessing 5W: SEMCAD, VILE Bmld 146

Flat/Arvea Scan (101x161x1): Messurement grid: die=15men, dv=1%unn

Mt value of SAR {mierpodated ) = 0601 mWg

Flat'Zoom Scan (5x5x7pCobe 0: Meanmement gnd: de=8mm. dy=Emm, de=5mm
Reference Value = 26.2 Vi Povwer Dnft =-1.39 43

Peak SAR {extrapalated) = 0,771 Wikg

SAR(] g) = 0514 mWig: SAR{I0 g) = 0L3T1 mWog

Mo value ol SAR (measamed) = 0 534 mWi'g

()]
o.0o

|
1-1.63
-1L¥5
A.54

6.50

.11 0 d8 = 0534 e

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  05-0185-S-00-02-02

Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005

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

DinteTime: 31252005 2;26:1 5

Test Laboratoiv: A Test Lab Techno Corj.

05-0185-5 Motorela SXT00 Flat GMRS CH22 20050324 headsel_muscle
DUT: Motorola SXTOE: Type: Two way radio;

CompmEncation Systeny GMRS; Frequency; 462,75 MHz: Driry Cyele: 1:1
Medinmn: Body 4500 Hz Mednun parameters used {merpolated): £=462.75 bMHz: s = 0.965 mhaing & = 55.9;

Conpdietivin=1000 Egtm” :Flaistom sectaon: Flat Secton

DASY A Configuration

= Probe: ETADWVE - BM1330-LF; ConwFi(7.19, 7.19, 7.19): Calibrated: 1172003

= Semor-Surface: dmm (Mechanical And Optical Surfnee Dietection)

= Electromes: DAES Sn341; Calibrated: 47262004

- Phansom: SAM 12: Type: SAM v4.0; Seral: TP 1004

- Measuremient SW: DASY L. V4.5 Build 19: Postprocessine SW: SEMCAD, W18 Bald 144

Flat/Area Scan (101x161x1): Measurement grid: dx=15mun, dv=1 Suum

Sfaxomuin valoe of SAR (interpolatad) = 00539 mWig

Flat/Zoom Scan (Sx8xTHCube 0 Mensurement grid; dx=Bmm, dy=8mumn. de=5mm
Reference Value = 24,8 Vin: Power Diafi = -] 60 48

Penk SAR (extmpaolnted) = 0649 Wiks

SARL g) = 0449 mWog: SARLO g) = 00527 mWig

Maxpmum value of SAR (measured) = 0,469 mWig

di
NI}

-3,30

-4.94

-B.59

-b.24 [ B = 0 46%9W e

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  05-0185-S-00-02-02
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005
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/ Tinse: 3252005 12:46:38
Test Laboratory: A Test Lab Tedlme Coip.

B5-D185-5 Motorola SXTOHY Flat FRS CHE 20050324 headset muscle
DUT: Motorola SX700; Tyvpe: Two way radio;

Conumnnkcniion System: FRS: Frequency: 467 563 MHz Dty Cyels: 11
Mednon: Body 4500Hz Mednmm parameters used {imterpolated) f=4467,563 MHz: 5 = 0967 mhom: g = ]

Conductivity=1000 ke/m® :Plinntom section: Flat Section

DrASY S Configuration:

= Probe: ET3DVE - SN1330-LF; ConvFi(7.19. 7.19, 7.1%); Calibrated: 1172005

= Sensor-Surtace: 4mm (Mechanieal And Optical Surtace Detection)

= Electromics: DMAES SnS541: Cabbragesd: 40262004

= Phantoan: SAM 12: Type: SAM w80 Senunl: TF: 109

= Measurement SW: DASYS, V4,5 Buld 19: Postprocessing 5W: SEMCAD, VILE Bumld 146

Flat‘Avea scan (101X161X1 ) Messurement goid: dve=1%mng, dy=15a0mn

Mnxmnum vahee of SAR (mterpodated) = 00073 mWig

FlatZoom Scam (3x5x7 0V Cobe 0: Measimement grid: dx=8mam. dy=Emm, de=5man
Reference Value = B, 76 Vim; Power Drift = -1.27 4B

Penk SAR {extrapalated) = 0,088 Wike

SAR(1 g) - 0.060 mWig; SAR(10 g) — 0,044 mWig

Maxoniun value of SAR (measimed) = (L0632 mWig

dfl
o.no

.62

427  DdB=0.063mWiE

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  05-0185-S-00-02-02
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005
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

Dt Tamie: 325/ 2005 12:15:32

Test Laboratory: A Test Lab Techno Corp.

05-0185-5 Motorola SXT00 _Flat FRS CH11 20050324 headset_muscle
DUT: Mororola SX700; Tvpe: Two way radlo;

Copmmuncation Systesn: FRS: Frequency: 2467637 MHz Duity Cyele: 1]
Medinm: Body 450MHz Medinm parameters used (interpolated): = 467637 MHE: s = 0.967 mbo'm: & = 55 8:

Conductivity=1000 ke'm® :Phantom section: Flar Section

DASY 4 Confipnration:

= Probe: ET3DVE - SMI1530-LF: CoavF(T.1%. T_19. 7.19); Calibeated: 1/172005

= Sensor-Surface; dmm (Mechanical And Ophical Surface Detectioa)

= Electronsics: DAES Sn541: Cabbeated: 4/ 26/ 2004

- Plsantom: SAM 12 Type: SAM v4.0; Sexial: TP 1009

- Memsurement SW: DASY Y, Va5 Buld 19 Postprocessng SW: SEMCAD. V1.8 Buld 144

Flat;Aren Scan (101x161x1): Measurement grid; dx=15mum, dv=15mm

Masinnum value of SAR (miepoelated) = 0,064 mWi'g

Flat/Zoom Scan (3x5x7) Cobe 0 Measrement grid: de=Enmn. dy=Emm, dz=5mm
Beferencs Valie = £.35 Vim; Power Drift = -2,40 JdB

Peak SAR (extrapalased) = 0,064 Wkg

SARIL gh = 0044 Wiz SARI0 g) = 0,032 mW/'g

Meconmim value of SAR (measured) = 0,046 mWig

-1.6:2

-3.24

4.1k

G40

A0 AR = 0046m W e

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  05-0185-S-00-02-02

Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005

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 Tunee: 32473005 [1:42:27

Test Laboratory: A Test Lab Techno Coep

501855 Motorola SX700 Flat FRS CHI14 0050324 headset muscle
DUT: Maotorola SXTH; Tyvpe: Two way radiog

Conmminication System: FRS: Frequency: 467,712 MHz: Dy Cwele: 1:1
Medinm: Body 450MHz Mednun paranseters used (interpolated): = 467.712 MHz: s = 0.967 mho/m: ¢ = 55.8;

Conchagtrviny=1 000k g m’ ;Phantom section: Flat Section

DASYS Confimration:

= Probe: ET2DVE = SN1530-LF: ConvF(7,19, 7.19, 719 Calshrnted: 171 7/2005

- Sensor-Sirface: dmo (Meclouocal And []|1Ii|::|| Suirkace Defaciymi]

- Electmonucs: DAES Sn%41: Calibrared: 426,/ 2004

= Phantom: SAM 12: Type: SAM wd.0; Serial: TP: 1009

= Measurement SW: DASY Y, V4.5 Buld 19; Postprocessing 5W: SEMCAT, V1.8 Buld 146

Flat/Arvea Scan (10Ix161x1): Measurement grd: di=1 Swim, dy=1 Smm

Moaccinmum value of SAR (mterpolated) = 0,097 mWig

Flat/Zoom Scan (53557 Cube 0 Measurement srid de=8nun. dv=S8nun de=3%mum
Reference Valae = 080 Vi Power Dyift = -0.648 dB

Peak SAR (extrapolated) = 0.119 Wikg

SAR gh = 0081 mWig: SARID g) = 0050 mWig

Mlaxinnnn value of SAR (measired) = 0,082 mW/ g

-1.32

-1.50

h.b4

.30 0 dB = 0.085mWig

SAR Test Result for FRS Body SAR w / Belt —clip Channel 14
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ATL Techno. Corp. RF Testing Lab Test Report No  05-0185-S-00-02-02
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005
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

Dt Tinwe: 3252005 3.08:18

Test Laboratoay: A Test Lab Techno Comp

05-0185-5 Motorola SXTO Flat GMES CH4 20050324 1% mm_muscle
DT Motorols SX700; Tvpe: Two way radio;

Conmwumcation System: GMES; Frequency; 462,637 MHz Dty Cyele: 1:1
fedium; Body 4500Hz Mediiom parnmeters nsed (impempalated); = 462,637 Wz » = 0,965 mloam; & = 559,

Conducrivary=1000 ke'm™ Plusiom section: Flat Section

CRASY A Configiwation:

= Probe:; ET3DVE « SNI530-LF; ConvE(7.19, 7.19. 7.19% Calibrated: 1/17/20035

= Sensor=-Surtace; Jmmm (Mechanecnl And Cphical Surface Detechion|

= Elecironics: DAED 50541 Calbreed: 4262004

= Phontomn: SAM 12: Tyvpe: SAM vk Senal: TP: 1009

= Measurement 5W: DASY 4, V4.5 Bnld 19: Postprocessng 5W: SEMCAL, V1.5 Bwld 146

Flat/Arvea Scan (101x161%1): Measuremens grad: dv=15numn dv=1%mm

iaum vahie af SAR (nterpolated) = 0,687 Wi

Flat/Zoom Scan (5xSxTCabe 0 Measurement gnd: de=Fmm dy=Bmum, de=5mm
Reference Valie = 26 7 Vine: Power Dinfi = -1.52 di

Paak SAR {extrapolated) = 0584 Wke

SAR(1 g) = 0.578 mWig; SAR(10 g} - 0,412 mW/g

Ml value of SAR (imeasured) = 0,606 naW'g

il
LR ]

-1.74

-1.50

437

galn

495 D dB = 0AGmWg

SAR Test Result for GMRS Body SAR w / out Belt —clip -1.5cm Channel 4
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ATL Techno. Corp. RF Testing Lab Test Report No  05-0185-S-00-02-02

Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,2005 - Apr 07,2005

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

Dt Tone: 3252005 3:558:47

Test Laboratory: A Test Lab Tecluso Corp.

NE-0185-5 Motorela SXT00_Flat FRS CHI1 20050324 15 mm_muscle
DUT: Motorola SX7H:; Type: Two way radio;

Comammcahion System: FRS; Frequency: 467 637 MHz; Dty Cyele: 1]
Mednion: Body 4508 Hz Mednan parameiers ised (prterpalated): = 467,657 MHz: 5 = 00867 mbo'm g = 55,8

Conductiviny=1000ke'm” Phantom section: Flat Section

DASY N Configuration

= Probs; ET3DWE = SN1530-LF; ConvF(7.19. 7,19, 7.19); Calbrated: 17172005

» Sensor=5Surface: 4mam (Mechamical And Optecal Surtace Detection)

= Electromes: DAES 5054 ; Calibrated: 4/26° 2004

« Phamton: SAM 1 Type: SAM w4 0; Serial- TP: 1006

= Mezasurement 5W: DASY 4, VA5 Buld 1% Postprocessing SW: SEMCATY, VI1LE Bmld 146

FlavAvea Scan (101x161x1): Measimensen prid: =150, dy=1%nun

Mastinnian valie of SAR (isterpolated) = 0,009 W/

FlatZoom Scan (5x53x70Cabe 0 Measurement gnd: dx=8oun, dy=Sman, dz=5man
Reference Value = 10,5 %Wim; Power Drift = -1.77 d8

Peak SAR (extapolatad) = 0,120 Wikg

SAR(N gh = 0L0TE mWig: SAR(IH g) = 0,056 mWig

Masanmum value of SAR (measured) = 0UOE2 Wiz

dH
.00

-1.71

-1.45

L8

B.A0

863 D4R = 0082mWE

SAR Test Result for FRS Body SAR w / out Belt —clip -1.5cm Channel 11
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ATL Techno. Corp. RF Testing Lab Test Report No  05-0185-S-00-02-02
Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25,2005 - Apr 07,2005
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

Appendix C — Dipole Calibration
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Calibration Laboratory of rischar Halis
Schmid & Parner o ervien i Vit
Enginesring AG Sarsinin wuicives A1 lgidlina

Zevyrasrenieans i, B Terich, Swigeriand 5 mwins Calltration Barvics

Srrsching by e Swns ¥ pcerd CFRen o Vol ane Remacdakon Asgredintian o BC5 108
T Fabin Acqraaitieig Favwiay (8 ard of e akgranriss o ths O
Wirtimterad Bagunorram ] T The g ol o ibaan o v i

Glossary:

TSL lissur simulating liquid

CanF senslivity In TSL /NORM wy.z
[ A nat applicable or nof measured

Calibration is Performed According to the Follewing Standards:

a) |EEE Sld 1528-2003, "IEEE Racommaended Praclice for Dalarmining il Peak Spalisl-
Avmraged Specific Absorption Bals (SAR) in the Human Haad from Wirsless
Communications Dewoas: Measuremant Technigues®, Docembar 2005

by CEMELEC EM 80381, “Basic standard for (he measurement of Speciic Absorpiion Rate
ralaled 1o human expisure o electromagratc fields from mobile phones (300 MHz - 3
GHz). Juby 2001

o} Federal Cormmunications Commigsion Offica of Enginesring & Technelogy (FOG OET),
“Evaluating Compliance with FCC Gudelnes for Human Exposurs bo Radisfregquency
Elmctromagnelic Felds; Additonal Infarrmation for Evalusting Complance of Mobile and
Partabds Devicas with FOOC Limits for Human Exposurs fo Radiofrequency Emissions”
Supplamand C [Edition (141 0 Bulatin 65

Additional Documantation;
di DASYS Sysiem Handbook

Methods Applied and Interpretation of Parameters:

= Messvrameni Condiions: Furber delais am avaiable from ibe Validation Report 81 the end

of fher certificatn, All figuoes staded in the certificale are valid at the frequency indicatnd,
+  Anlerma Parameters wilh TSL: The dipois is mounted with the spacer to position & faed

point exactly below tha center marking of (ke flal phanlom gection, with the arms onansed

paraliel 1o the body axis.

s Fopd Paml Impedince and Refwm Loss: These parametens am measured with fhe dipole

posiicned wunder the lkuid filled phantom, The impedance stabed is fransfanmed from the

mapsrament al the SAMA connackar ko (ha Teed point. The Relum Loss ansuras oy
reflecled powar, Mo unceranly requred.

= Elssiica) Delay: One-way delay bebaean the SMA conmactor ard the antanna feed paint,

Mo uncerignty raquired
»  SAR messured: SAR measured al the stated anbanna nput powar,

s«  SAR normalznd; SAR as messwed, nommalized o an npul powar of 1 W &l the antenna

GO MHECr

= SAR for nominal TSL paremetars: Tha maasurad TSL paramelters are used 1o caloulats the

naminal SAR result

Cortificata Mo. D4GT1021_Febdb Page 2ot B
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Maasuramant Conditions
D&EY systam oonfigunion. as [ar &6 nol ghaon on paga 1
CAEY Yarsion DASY4 Wi 3
Extragcdation Advanced Exrapotabon
Phaniam Flie Praarmom Wi 4 Ehall hickness: § £ 02 mm
Cimtance Dipole Cemier - THL 15 mm wrilli Gk
-;.rn!'-unmuhrl.lm du, oy = £5 mm
Zobin Seim Fiislhulin o, diy, d2 = 5 mm
Fraquancy 450 MHz = 1 MHE
Haad TSL paramaisrs
Tirez Fodlowing paramelors and Cakulolong wen sppied
Tamiparalurs Parssilsiadiy Conductiity
Komral Head T5L paramuisms 200G LhE} QBT mifals
Weaturod Head TEL paramiriss 2202 0.21"C 120 B mholm 3 B %
Himaed THL Bampurature aring liak (230070 f— -
SAR rasult with Head TSL
SAR sveraged ovar 1 cm’ |1 g of Hesd TSL ErEtiun
EAR mpassred 350 mWW inpul powesr A g
E&AR normralized noerraized o W BEG =W /p
B&R for narminad Hasd TEL panamaiies | T S TEEL R LU EAY miW g = TR % (=3}
SAM weeraged ovar W0 o=’ (10 gj of Huead TSL eonibon
AR momsored ) A i) 1.5 mW J g
EAR nommakzed normakned o 1'% 32w (g
E&F: fer nomaal Hisd TSL padamales, el 2ad o 1% 1.36 mW g2 17.0 % (k=I)

! Gosrection tn nominal TEL paesmaions aoooeding o d), chapher “SAR Soraliiie”

Cortificata Mo. DAS0I1021_Fabls Pags 3of D
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Body TSL paramaters
Thes hylawing parametans and calulion werh Spies .
T et FRALITE Permittixily CoractivEy
Mominsl Body TSL peramessrs Pl .7 054 mho'm
Maogsured Body TSL paramessrs IZE0 203G EHELEN .56 sshvo'm = 6
Bty TEL temperature during lesi [&0 2020 By e
SAR result with Body TSL
S50 wenengod ower 1 om® |1 gl of Bady THL i L
SAH i it 35 i el prsve 2w g
SAR normualised recrmalioesd fo T S0 TR
AR lor nominal Body TEL saramaices normalizod o TW 538 i | g 101 % [k=2}
BAR @weraged over 13 cm” (10 g) of Body T5L cndidon
n R imaaseonad 58 miN ingul piner 133mW g
SAE rormd e pormakzed o 1% AW I g
SR o nominal Bosy TSL pammoers | Fermadzed i W 4% g | g & 1T 8 % (=D
o, n-:.-.-rn:m o rmdnan TSL n-m;ulh. pooonding o di, chegier “SA0 Banaigdie”
Carfizalu Mo D4R0VZ-1021_Fabis Fagdol®
—
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Appendix

Antenna Parameters with Head TSL
Impadance, ransfommed o food point Gifid 3 - 6.5 1
Riomum Loas -3 908

Anienna Parameters with Body TSL

Impedance. ransfommesd 1o feod pem GZ.0I1 - B30
| Riosum Loss -5

General Anfenna Parameiers and Design

| Blncirical Duay jora draction) | 0.903 ns

Aler ooy erm uso with T00W medlabed powser, only B sighl warming of he dipoln naor tha feadpoi] cam be measursd

The clipols iv made of sinrdord semingid comtisl cabls. The cenier condusior ol the fseding ine i dmdly conecled o 1he
spoord o of tho dipoke. Tha antenna B harekong shor-Ciscuiled for DC-aignats.
P e v b il G gyihied o B Sieke air, Beche e raghl bard o Ba aohdived toiieclo el P

fendpnin| =ay b demaged

Additional EUT Data

| Manitamurad by BPEAD
[ Wanudtacizred on Fabruary 4, HH
Cartiheaa Mo DAS0-1001_Faledd Pags S ol 4
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DASY4 Validation Report for Head TSL
Dl Tipne: (2001008 11:33:32
Test Labaravory: SFEAG, Surich, Switzerland

DUT: Dpole 450 MHz; Type: D450V Serial: D45IVT - SN: 1021
Frogram Mame: Unnamed Pregram

Comenunacation System: TW; Freguency: 4530 MHe Dty Cyebe: 151

Medmim: HELAS Mediim pemmeters msed: = 450 MHr o = 087 mbaimg g =430 p= 1100 l:l-'m"
Fhamom section; Flin Seetion

Mensurement Standand: DASY 2 {High Precizion Assesamseni)

DASY S Configurnison:

Pezhar IFTHAE - 509 1507 Cora@Fn i, (04, 6 0y Cildmed: |00
Eenun-Horfae dimmn (FMochenesd Surfsce [3maciion)

Hiacrarars: DK 14 Skl Calibragesd: 67251008

Pranioe Flal Fiasiom 4.8, Tvpe: Flal Fhaiem 4.4; Sl T81007

o S0 [TASYL, V44 Haild 15; Pesprcessing 5% SERCAD, VI8 Baild i 14

i=15mim, Fin=2%HmWiArea Scan (TIxlfixd p Measuremeni gridd: du=1%mm, dy=1%men
Mnxienum value of SAR (mierpalaied) = 2,11 m'Wig

d= [ 2mm. Fin=3%8mW/ Zoom Sean (ToTo 7100w be 8 Measeroment grid: de=5%mm, dy=5mm, dz*Smm
Riferince Vabue = 511 %Wm; Power Dinifi = 0.1 B

Pegk SAR (eximapolated) = 123 Wikg

SAR(D g = 101 mWig; SAR{IE g = 1L.52 mW/g

Mrximum value of SAHK (measured) = 215 mW/g

-20

01 o = 2. 1Am Wi

Corilica Mo, D4552-1021_Fabln Page & of 0
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Impadance Measuramani Plot for Head TSL
L Fuly 7008 LIEXTITR
EHE i i i s EEadE e 439396 AT F A5 E ah B e
¥
oul
Car X |
P
3
lh‘.\.I
Ay L
L
CHI g3 Lo 8 @ RET =36 ) F-ILETR B ANE BER BEE Hex
cor d-_‘_|_‘_\I_'—‘—\—\_-|. I I —_— |
o . T - I i
" \i =
ti £ } 4 =
CIWILH 4800 308 Wiz IFAH DRALADS ABB Mz
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DASY4 Validation Report for Body TSL
DatesTime: QRGOS | 50201

Test Lobomtory: SPEAG, Zurich, Switzeriond

DLUT: Dipale 450 MHi Type: D430V 2 Serfal: DMS0Y2 - SH1021
Program MName: System Performance Check at 450 Mk

“omminieaton Syaens CW Frequensy: 450 MHz Ducy Cyele: 101

Medimm: MSLA30 Medium paramecers med: {= 430 MHx; o = 0% mbo/m; g = 35.46; p = 1000 l:g-'l:nq
Pramiom section: Fla Sacism

Measurement Standard: DASY 4 (High Precision Assessment )

DALY 4 Configuration:

Probe: ETION'S - SN 1587, Cuavi 6. B4, BB B R Cablimilad: 182672004

S drm [Mechaneal Surface [Ssteciion|

Elsarandcs: DAL S| Cabbmmisd: 477

Phislo Fial Phasioim 4.4 Ty Flil Plasiiei 4.4; Sertal: TR 1002

Mcpn el 5% DAY, V44 BobE 15 Peatrmoesdng $%: SERACAD, VIS Buld 134

d=15mm, Fin=19HmW /! Area Scan (S1x16Ix0 ) Meassement grid: do=1%men, dy=13mm
Blaximum value of SAR (mterpolated) = 2,24 m'W%g

d=15mm., Pin=19HmW/Loam Sean (T 71T ube 0 Messuremend grids dw=5mm, dy=5mm, de=5mm
Reforence Value = 48.8 %im: Power Dirifi = 0.0 dB

Peak SAR {extrapolstad) = 1.54 Wikg

SAR(D gh= L14 mW/ig: SAR(ID g) = 1.3% mW/ig

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

di
n

-26

Hdl= 2 ZNmWiy

Corifiabe ko DS -0 Feble P B el

©2005 ATL Techno. Corp. RF Testing Lab Page 65 of 74

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  05-0185-S-00-02-02

Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C. Test Dates  Mar 24 -25 ,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

— Apr 07,2005

impedance Measuramant Plot for Body TSL

1 Fslx 198 E4§ETIE

ENE ass TR | NARAIT A -A2ATE A VEEPY pF ATIE P O HE
"
O=1
Car " p—— i
-
: v
IlI.

. by SR N
LE ] ——
EHY ®id LiE 3 uES BEF -0 g8 Ei=11i 489 dB dT0 B BEE Hive

By

[FHFIR afE_ral A e L R

Cortioaie Moo DdENE- 1 021_Febif PageBol B

©2005 ATL Techno. Corp. RF Testing Lab

Page 66 of 74

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

Shin-Tien Lab No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

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

Test Report No 05-0185-S-00-02-02
Test Dates  Mar 24 -25 ,2005 - Apr 07,2005

Appendix D — Probe Calibration

Callbration Laberatory of
Schmkd & Parimar

Enginaaring A4G
Bmaglosridligies i, BEEE Fus ol Se el

B Dy Way Bl Fodui@ O of Blaiamgy @] A s BEon
Tra Sales Accredimden Servics s ora 2l ins algraizris wa the L&
Munisami Agr e Hen al calibmion certfcaiss

Tha ceibowdon s oo e reoeshily iz ralonsl rerdenh which resiioe e physicsl it ol rescseers (5]
Tha rreamrermris g Fa roerisnins seih ool gobebiily s gven on e ioloserg peges s o pe of The pedicals

B8 caibetioes hess bewn oonvducied B Ciosad mbomsicry ety sremrren iemperetess [I7 1 T ed ey s 0TS

Colizbics. Eyapran sesd [MLTT ool or ol |

By Sl e . ol Db (il il ey, (il W | Bl ] O 2
Pomm Feded ERE1EH T b0 PETRE. b PH1AERED B £

P maeid Eda s WY LTRETTT iy (AAETAA . WO T £

Flafaannce 7| i derssion fM- BELE (31 kg O (WIS TAS, e 355-00421) gt

Aafsssrcy 3 45 Amresior SM 5208 [33a) w34 VETAS, Ha 20 -D1300 Napl®

Pafynrrn X148 Ao LUEEAE T ] "0y T (M TAS: b 29 D0 | Bageiy
Rafesr i Frien ES3T -LES ik PP (APEAG Mo E55X01_Jesdd) o

li=Fa au mT F-Gr (e CAPEAGL b [ARa-H1T S| RepAl

Bty ine (Chach D jn housad . Chect

Poevmr pamoy P B4R WD W3- Sap-00 (SPEAG in howss chieck Oce<13]  inhouse cheech: Ok 0
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Calibration Laboratory of

AR by T Sasnn Fecaml OFcs of Rler=egy 5 dersscimian
Tha Ieian Accrechsdiar Sarics & ora ol ize sigraizris iz the Oh
Hakigin-n’ dgrewrart or 20 recog=Bior ol calbwion cerificsize

Glossany:

TEL aaise aimulating hguid
MNORMELYy * sansilivity in fres spacs

ConF sansilivity in TSL J NORMx, vz
ocP dioda compression ponl

Palarization o o ralation around probe axis

Calibration s Perfarmed According to the Following Standards:

GHz), July 2001

Methods Applied and Inferpretation of Paramelens:

Echrappr-acter 2al baigsimim
Schmad & Parnar Exrvioe pu b d e vnage
Enginearing AG Earvine wrinm | s
Eeaghainsiiaiss &3, BIEd Furuly Aailiei e Eainn Cabbigton fevice

Aerreciistizn o . SCE 108

Faolarzalion & % rotatian around an axis that is in the plane normal o probe axis (at
measuremend cerer), e 3 =0 iz normal 1 probe eds

a) |IEEE 510 1528-2003, “IEEE Racommanded Praction for Detarmining the Peak Spatial-
&varaged Specific Absorption Rate (SAR) in the Human Head from Winsless
Communicasons Desices: Measuremen! Techniquas®, December 2003

b) CEMELEC EN 50361, "Baskc siardard for tha massuramant of Specific Absomplion Rate
ralabad i human sxposure 10 elcinomagnatic Neids from moblie phonas (300 MHz - 3

= NORME p2 Assessed for E-fiald polarzation 8= 0 (f = 300 MHz in TEM-ced; § = 1800 MHz:
RI2 waveguide) MORMLy .z ara only intermadiate walues, L., he uncertaintiag of
MORKM 7.2 doss nol eflest (e E-Neld uncamainty insids TSL {366 bakw CanvE)

»  NORMWMTZ Y.z = NORM, v 7 * iequancy_mespanse [sen Froguency Responsa Char). This
lineanzation & implamanted in DASYS softwara versions later than 4.2, The uncartainty of
the frequancy responsa |g includad in tha stated uncanainty of ConvF

+ DCPryz DCP are numanical linganzation paramaters assessed based an the data of
pawar swaep (N0 uncartainty requined), DCP doas nat depand on freguency nor media.
o Convi and Boundary Effect Parsmedars: Assessed in ftal phaniom using E-eld (or

Temparabare Transfar Standard for § < 800 MHz) and Inside wavapaide using analytical field
cistribations Desad on power messunameants 1or f > BI0 MHz, The same selups arn usad far
asseaaman of e paramsaiens applied lor boundany companaatian |efpne, degth) of whidh

axiending the validity from £ 50 Mz o 4 100 Mz
fal phaniom exposad By 8 patsh anlenna.

from the proba Bp [on prabe aes). Mo tokarance requined

Typical LrI"I'DEI"IHI'IT" values are nhﬁﬂ Theas paremetars are usad in DASY4 sofoaars o
impross praobs SoGUracy clase 1o Ee boundary. The sanailivty n TEL comessponds to
NORIMs, p.2 * CorvF wharaby Tie uncartainly comespands 1o that given 1or GoneF. A
Erequancy depanderd CovneF ia used in DASY varsion 4.4 and highat which allows

=  Spharical safropy (30 devieton from setrmpyl n B fiald of low gradiants malzed wsing a

= Sansor Offsal The sensor offset comasponds to the offset of vinual messurement cenber

Canifimna M. ET3-1530_Janls Paga 2l 5
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ETIDWVE 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 Systams
[ Mol non-compatibie wit DASYZ aysieml|

Cwrbbcuia Mo: ET1-1530 JanlH Pugs 3ol 3
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ETIDWE SN:1530 January 1T, 3005

DASY - Parameters of Probe: ET3DVE SN:1530

Sanstivity in Free Space” Diade Comgression”
Pormi L 0% i) DCE X g m¥
Marm'Y 147 £ 01% pVAVImY DCR Y a5 mv
Pdorm® A5 £i0%  pvEVIm) (4] 04 85 mi

Sensilivity in Tissue Simulating Ligquid [Conversion Faclors)

Pleane ses Page 5

Sensar Qfsel

Probs Tio io Sarscr Cenier 2.7 mm

| Thee reporied wnoertainty of measuremant s stafed as the stardard uncertaingy of
|measuremert musipiied by the coversge facior k=2, which for a normasl distribuison
corresponds 1o a coverage probabllity of approzimately 35%.
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Conversion Factor Assessment
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Appendix E — Data Acquisition Electronic (DAE) Calibration

Callbration Laboratory of
Schmid & Parinar

Enginsaring Al
fruphisusstreiss 43, Bl FPuitilh S fiiwiand

Client Avrden

[CALIBRATION CERTIFICATE
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Cakbration procedurs for tho data acoulsibon unil (DAE)

In Tolerance (according to the specific calibraton documant)
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1. DC Voltage Measurement
AT - Corvanar Risol il Ao
High Range: TLEH = LR ITLT il mnge = <100, +300 my
e Hangs TLEA = B, Rillranga = -1 A 3my
OASY Nuuasuramet pabmeiecs Aulo Tero Time 3 ses; Mesuing lime: 3 sec
Calitrration Factars i ¥ F 4
High Fangs A04 TR and nEm A04 348
Lirey REngs 185922 393433 3 9TETH
Connecior Angls 1o be wasd in DASY Syslam Ty
High Rangs Imput () Aaauding (u¥) Error (%)
Channs| X * 1-I'|FI.|'I Pl s L] FO000.3 i i
Chamnsl X ® Inpuri 20000 19997 5 <. 07
Chmrunsl X = Input 20000 ~MGEEd T -0.03
Chsdisl ¥ + |t 000 1300 5 060
Channel ¥ + Input 20000 1855 =0 03
Chanmsl 7 = Input 20000 - 195982 <0.01
Chanmnel T  Arpuk 0000 200000 000
Channsl T + livaiil 20000 100BE.8 <0 0
Channel I = Inpid 20000 =TS 1 0.0
Low Rangs ImgLit (V) Raacting [12V] Errar (%)
Channed X * it 2000 T8E0 05 0.0a
Charaed X + Irpial 200 200 08 f.04
Channad i = Irpiat 200 -J00 48 [l = |
Channal & Impsiat 2000 200007 [+X 1]
Channsl T * Irpist SO 20018 nar
Channsl Y - Inpisl 00 -100.04 .08
Channel Z  + Input z00D 2000 04 o.00
Channasl I * it 200 18312 <0
Channel I = Bt 200 201,33 oar
2. Common mode sensitbdty
L Timar 3 wor; Mamsuring Srme: 1 sec
Common mode Input High Rengs Resding Live Fnreps Aending
Woltsge (mW) i vy
Channel X 00 10,14 LA
- 200 -F.a2 844
Channsl ¥ 200 =013 =013
=00 -0.54 =148
Channel I 00 .33 030
- 200 L [ ¥ =2.05
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i, Channal separaticon
DASY measursman peremsiem: Auto Zaro Thme: 1 sec; Measyring ne; 3 e
| Input Voltage imV) | Channel X (uV) | Channel ¥ uV) | Channel I (@V)
Channesl X 00 g 157 0.3
Channsl ¥ ) 1.16 - A58
Channel T 200 -1.23 099

4. AD-Converter Valuss with inpuls shoried
DASY mupmirgrmant parametem Auto Fero Time: 3 sec. Megaunng bme: 3 gac

High Rangs (L58) Lovw Rsngs (LSE)

Channal K 15813 16788
Channsl ¥ 15730 15584
Charnnel 15533 1708

5, Inpul Offeel Measuremant

DASY mapsursmant paramen, Auln Zeo Time. 3 sec Messuing lime: 3 ssc
| i1

Avarage (V) | min, Offast (iV) | man. Offsst (V) ""E‘*"""
Chanmal X 024 084 08T .84
Chamnal ¥ 228 -3.89 -1.53 8,33
RPN X 0 A7 -1.85 0.63 8.33

& Input Offsst Current
mominal Inpul crouiry ofEel curend on all channeis; <3508

7. Input Resistance

Erroing (MORhm) Maasuring [(MOhm)
Chareal K 02004 1A
Chanmsl ¥ 000 03T
Channsl I 0 300 J03D
B. Low Alarm ¥V
typlcal values Alarm Level (VDC)
Bupply [+ Ve +TH
Supply [- Weo) =76
9. Powesr Cons
| typical vaiuss Bwitohed off (ma) | Stsnd by (ma) | Transmisting fma)
Supply [+ Voo) =00 +8 414
Bupply (- Ves) -0.01 - 5

Cartifcaie o BEO-5DC000 L8 A 541 04 08 P 5
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