SGS TESTING KOREA

TEST — REPORT

SAR Compliance Test Report

Test report no.:

STROS-05-004

SAR

SGS TESTING KOREA Co., Ltd. 18—-34, Sanbon-—dong, Gunpo-si, Gyeonggi—do, Korea, 435-041

PHONE +82 31 428 5700 FAX +82 31 427 2371




SGS

Report File No. :

Date of Issue:
Page :

STROS-05-004

March 4, 2005
1 of 21

11
1.2
1.3
1.4
15
1.6
1.7

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

3.1
3.2

TABLE OF CONTENTS

General information

Notes

Testing laboratory

Details of approval holder

Manufacturer
Test item
Test results

Test standards

Technical test

Summary of test results

Test environment

Test equipment utilized

Definitions

Measurement system description

Test system specification

Measurement procedure

Reference positions for handheld radio transmitters

Measurement uncertainty

Tissue and system verification

Tissue verification

System verification

Test Results

References

Appendix

SGS Testing Korea Co., Ltd.

18-34, Sanbon—-dong, Gunpo-si, Gyeonggi—do, Korea, 435—-041
Tel. +82 31 428 5700 / Fax. +82 31 427 2371
http://www.sgstesting.co.kr



STROS-05-004

Report File No. :
SGS Date of Issue: March 4, 2005
Page : 2of 21

1 General Information
1.1 Notes

The purpose of conformity testing is to increase the probability of adherence to the essential
requirements or conformity specifications, as appropriate.

The complexity of the technical specifications, however, means that full and thorough testing is
impractical for both technical and economic reasons.

Furthermore, there is no guarantee that a test sample which has passed all the relevant tests
conforms to a specification.

The existence of the tests nevertheless provides the confidence that the test sample possesses
the qualities as maintained and that is performance generally conforms to representative cases of

communications equipment.

The test results of this test report relate exclusively to the item tested as specified in 1.5.
The test report may only be reproduced or published in full.
Reproduction or publication of extracts from the report requires the prior written approval of the

SGS Testing Korea.

| attest to the accuracy of data. All measurements reported herein were performed by me or were
made under my supervision and are correct to the best of my knowledge and belief. | assume full
responsibility for the completeness of these measurements and vouch for the qualification of all

persons taking them.

Tester:
March 4, 2005 Elvin Lee — =
Date Name Signature

Technical responsibility for area of testing:

v (>
March 4, 2005 James Kwon / 7

Date Name Signature
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1.2 Location of Testing laboratory

SGS Testing Korea Co., Ltd.
18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do

Korea

Telephone : +82 31 428 5700

Fax 1 +82 31 427 2371

1.3 Details of approval holder

Name REXON TECHNOLOGY CORP
Address No. 11-3, Chien-Kuo Rd., Tantzu, Taichung, Taiwan
Country Taiwan

Telephone +886.4.2531.9850 ext.615

Fax +886.4.2531.7440

Contact James Chen

E-Mail james_chen@srv.rexontec.com.tw

14 Manufacturer: (if applicable)
Name
Street
Town

Country
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15 Test item

FCC ID 1 I70RL328V

Description of test item : VHF Transceiver

Type identification : RL328

Serial number : without; Identical prototype

Device category : PCF (Licensed Portable Transmitter Held To
Face)

Technical data

Tx Frequency range 1150 - 174 MHz

Rx Frequency range 1150 - 174 MHz

Max. Conducted RF output power :5.0W

Power supply : 7.5 V DC rechargeable battery
Antenna Tx : external

Antenna Rx : external

Antenna type : Whip Antenna

Additional information : Tx and Rx. antenna are the same.

1.6 Test Results

Max. SAR Measurement: 0.700 W/kg (averaged over 1 gram)

This EUT 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
FCC/OET Bulletin 65 Supplement C (2001) and IEEE Std. 1528-200X(Draft 6.5, January 2002).

1.7 Test standards
Standards : — IEEE Std. 1528-200X (Draft 6.5, January 2002)

FCC Rule Part(s) : — FCC OET Bulletin 65, Supplement C, Edition 01-01
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2 Technical test

2.1 Summary of test results

Classification

Uncontrolled environment/general population

Controlled exposure/occupational environment X

Applicable Configuration

Handset (Head)
Handset (Held to face) X
Handset (Body)
Headset (Head)

Body Worn Equipment X

EUT complies with the RF radiation exposure limits of the FCC as shown by the SAR measurement results.
These measurements are taken to simulate the RF effects exposure under worst-case conditions. The EUT
complies with the requirements in respect to all parameters subject to the test. The test results and
statements relate only to the item(s) tested.

Please note that the absorption and distribution of electromagnetic energy in the body are very complex
phenomena that depend on the mass, shape, and size of the body, the orientation of the body with respect to
the field vectors, and the electrical properties of both the body and the environment. Other variables that may
play a substantial role in possible biological effects are those that characterize the environment (e.g. ambient
temperature, air velocity, relative humidity, and body insulation) and those that characterize the individual
(e.g. age, gender, activity level, debilitation, or disease). Because innumerable factors may interact to
determine the specific biological outcome of an exposure to electromagnetic fields, any protection guide shall
consider maximal amplification of biological effects as a result of field-body interaction, environmental
conditions, and physiological variables. [1]

2.2 Test environment

Room temperature 1 22.6-22.7°C
Liquid temperature 1 22.4-22.5°C
Relative humidity content 1 48%

Details of power supply :7.5Vv DC
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2.3 Test equipment utilized

Type / Model Calib. Date S/N

Staubli Robot / RX90BL N/A FO3/5W05A1/A/01
Staubli Robot Controller / RX90B L N/A FO3/5W05A1/C/01
Staubli Manual Control Operator N/A D22134006 1

PC / IBM NetVista 2.66 N/A 99LA523

OS / Windows 2000 N/A -

SPEAG DAE / DAE3 April 2004 567

SPEAG E-Field Probe / ET3DV6 April 2004 1782

SPEAG Dummy Probe N/A -

SPEAG SAM Phantom N/A TP-1300, TP-1299
SPEAG Flat Phantom N/A 1003, 1005
SPEAG Validation Dipole D450V2 July 2003 1015

SPEAG Validation Dipole D835V2 June 2003 490

SPEAG Validation Dipole D900V2 June 2003 188

SPEAG Validation Dipole D1800V2 June 2003 2d074

SPEAG Validation Dipole D1900V2 June 2003 5d033

SPEAG Validation Dipole D2450V2 July 2003 734

Dipole Antenna/ VHAP/UHAP May 2004 958

Mounting Device N/A -
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2.4 Definitions
24.1 SAR

The specific absorption rate (SAR) is defined as the time derivative of the
incremental energy (dW) absorbed by (dissipated in) an incremental mass
(dm) contained in a volume element (dV) of a given density (pt), expressed in
watts per kilogram (W/kg)

d dﬁ-’J df

SAR = _-(_ _
eI

_a dw =E|..|:
dt dt

pdV) p'"

LN
where:

5’% = j E-JdV =!a£2d}’.

2.4.2 Uncontrolled Exposure

The general population/uncontrolled exposure limits are applicable to situations in which the
general public may be exposed or in which persons who are exposed as a consequence of their
employment may not be made fully aware of the potential for exposure or cannot exercise control
over their exposure. Members of the general public would come under this category when
exposure is not employment-related; for example, in the case of a wireless transmitter that
exposes persons in its vicinity. Warning labels placed on low-power consumer devices such as
cellular telephones are not considered sufficient to allow the device to be considered under the
occupational/controlled category, and the general population/uncontrolled exposure limits apply to
these devices. [2]

2.4.3 Controlled Exposure

In general, occupational/controlled exposure limits are applicable to situations in which persons
are exposed as a consequence of their employment, who have been made fully aware of the
potential for exposure and can exercise control over their exposure. This exposure category is
also applicable when the exposure is of a transient nature due to incidental passage through a
location where the exposure levels may be higher than the general population/uncontrolled limits,
but the exposed person is fully aware of the potential for exposure and can exercise control over
his or her exposure by leaving the area or by some other appropriate means. Awareness of the
potential for RF exposure in a workplace or similar environment can be provided through specific
training as part of a RF safety program. If appropriate, warning signs and labels can also be used
to establish such awareness by providing prominent information on the risk of potential exposure
and instructions on the risk of potential exposure and instructions on methods to minimize such
exposure risks. [2]

Push-to-talk applications (PTT) operating in front of a person’s face and certain body worn
configurations as occupational/controlled exposure. The consideration of a 50% duty factor for
PTT simplex radio-caring typical voice traffic is possible.

SGS Testing Korea Co., Ltd.
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2.5

Measurement System Description

2.5.1 System Setup

Measurements are performed using the DASY4 automated dosimetric assessment system (figure 1)

made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland.
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The DASY4 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller, teach pendant and
software. An arm extension for accommodating the data acquisition electronics (DAE).

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

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

An unit to operate the optical surface detector which is connected to the EOC.

The Electro-optical converter (EOC) performs the conversion from the optical into a digital
electric signal of the DAE. The EOC is connected to the measurement server.

The functions of the measurement server is to perform the time critical task such as signal
filtering, surveillance of the robot operation, fast movement interrupts.

A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

A computer operating Windows 2000.

DASY4 software.

Remote control with teach pendant and additional circuitry for robot safety such as warning
lamps, etc.
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- The SAM twin phantom enabling testing left-hand and right-hand usage.

- The device holder for handheld mobile phones.

- Tissue simulating liquid mixed according to the given recipes (see Application Notes).
- System validation dipoles allowing to validate the proper functioning of the system.

2.5.2 Phantom Description

(figure 2.1) (figure 2.2)

The SAM twin phantom V4.0 (figure 2.1) is  The FLATPHANTOM V4 (figure 2.2) is a
a fiberglass shell phantom with 2 mm shell phantom for dosimetric evaluations of body
thickness. It has three measurement areas:  mounted usage and system performance

- Left hand check for the frequency up to 3 GHz.

- Right hand

- Flat phantom
The phantoms are integrated in a wooden table.

The bottom plate of the table contains three pair of bolts for locking the device holder. The device
holder positions are adjusted to the standard measurement positions in the three sections. Only one
device holder is necessary if two phantoms are used(e.g., for different liquids).

A cover is provided to tap the phantom during off-periods to prevent water evaporation and changes in
the liquid parameters. Free space scans of devices on the cover are possible.

On the phantoms top, three reference markers are provided to identify the phantom positions with
respect to the robot.
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2.5.3 Tissue Simulating Liquids
The parameters of the tissue simulating liquid strongly influence the SAR. The parameters for the
different frequencies are defined in the corresponding compliance standards (e.g., EN 50361, IEEE

P1528-200X).

Tissue dielectric properties

Head Body
Frequency | Relative Dielectric Conductivity(o) Relative Dielectric Conductivity(o)
(MHz) Constant (gr) (S/m) Constant (gr) (8/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 435 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
1450 40.5 1.20 54.0 1.30
1800 40.0 1.40 53.3 1.52
1900 40.0 1.40 53.3 1.52
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

2.5.4 Device Holder

The DASY device holder (figure 3.1) is designed to cope with different positions given in the standard.
It has two scales for the device rotation (with respect to the body axis) and the device inclination (with
respect to the line between the ear openings). The rotation center for both scales is the ear opening
Thus the device needs no repositioning when changing the angles.

Figure 3.1

The DASY device holder has been made out of low-loss POM material having the following dielectric
parameters: relative permittivity € = 3 and loss tangent & = 0.02. The amount of dielectric material has
been reduced in the closest vicinity of the device, since measurements have suggested that the
influence of the clamp on the results could thus be lowered.
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2.5.5 Probes

The SAR measurements were conducted with the dosimetric
probe ET3DV6 (figure 4), designed in the classical triangular
configuration and optimized for dosimetric evaluation. [3] The
probe is constructed using the thick film technique; with
printed resistive lines on ceramic substrates. The probe is
equipped with an optical multifiber 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 Figure 4
angle. The DASY4 software reads the reflection during a

software approach and looks for the maximum using a 2

order fitting. The approach is stopped at reaching the

maximum.

Probe Specifications

Calibration: In air from 10 MHz to 2.5 GHz
In brain and muscle simulating tissue at Frequencies of 150
MHz, 300 MHz, 450 MHz, 835 MHz, 900 MHz, 1800 MHz,
1900 MHz and 2450 MHz
Calibration certificates please find attached.

Frequency: 10 MHz to > 3 GHz; Linearity: £ 0.2 dB (30 MHz to 3 GHz)
Directivity: + 0.2 dB in HSL (rotation around probe axis)
+ 0.4 dB in HSL (rotation normal probe axis)
Dynamic Range: 5 uW/g to > 100 mW/g;
Linearity: + 0.2dB
Dimensions: Overall length: 330m

Tip length: 16mm

Body diameter: 12mm

Tip diameter: 6.8mm

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

Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

SGS Testing Korea Co., Ltd.
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2.6 Test System Specification

Positioner
Robot: Staubli Animation Corp. Robot Model: RX90B L
Repeatability: 0.02 mm
No. of axis: 6

Data Acquisition Electronic(DAE) System
Cell Controller

Processor: Intel Pentium 4

Clock Speed: 2.66GHz

Operating System: Windows 2000

Data Card: DASY4 PC-Board

Data Converter

Features: Signal Amplifier, multiplexer, A/D converter, & control logic
Software: DASY4 software

Connecting Lines: Optical downlink for data and status info.

Optical uplink for commands and clock
PC Interface Card
Function: 24 bit (64 MHz) DSP for real time processing
Link to DAE3
16 bit A/D converter for surface detection system
serial link to robot
direct emergency stop output for robot

E-Field Probes

Model: ET3DV6 / SN1782
Construction: Triangular core fiber optic detection system
Frequency: 10 MHz to 6 GHz
Linearity: + 0.2 dB (30 MHz to 3 GHz)
Phantom
Phantom: SAM Twin Phantom(V4.0)
Shell Material: Fiberglass
Thickness: 2.0 £ 0.2 mm
Phantom
Phantom: Flat Phantom (V4.4)
Shell Material: Fiberglass
Thickness: 6 mm £ 0.2 mm
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2.7 Measurement Procedure

The evaluation was performed using the following procedure:

1. The SAR measurement was taken at a selected spatial reference point to monitor power
variations during testing. This fixed location point was measured and used as a reference value.

2. The SAR distribution at the exposed side of the head was measured at a distance of 3.9mm
from the inner surface of the shell. The area covered the entire dimension of the head and the
horizontal grid spacing was 10mm x 10mm.

3. Based on the area scan data, the area of the maximum absorption was determined by spline
interpolation. Around this point, a volume of 30mm x 30mm x 30mm (fine resolution volume
scan, zoom scan) was assessed by measuring 5 x 5 x 5 points. On this basis of this data set, the
spatial peak SAR value was evaluated with the following procedure:

a. The data at the surface was extrapolated, since the center of the dipoles is 2.7mm away
from the tip of the probe and the distance between the surface and the lowest measuring
point is 1.2mm. The extrapolation was based on a least square algorithm [4]. A polynomial
of the fourth order was calculated through the points in z-axes. This polynomial was then
used to evaluate the points between the surface and the probe tip.

b. The maximum interpolated value was searched with a straight-forward algorithm. Around
this maximum the SAR values averaged over the spatial volumes (1g or 10g) were
computed using the 3D-Spline interpolation algorithm. The 3D-spline is composed of three
one-dimensional splines with the “Not a knot” condition (in X, y, and z directions) [4] [5].
The volume was integrated with the trapezoidal algorithm. One thousand points (10 x 10 x
10) were interpolated to calculate the average.

c. All neighboring volumes were evaluated until no neighboring volume with a higher average
value was found.

4. The SAR reference value, at the same location as procedure #1, was remeasured. If the value
changed by more than 5%, the evaluation is repeated.

2.8 Reference Positions for Handheld Radio Transmitters

In general handheld radio transmitters like PMR/SMR devices are used in held to face position or
with a speaker/microphone combination as body-worn configuration.

1.8.1 Held to face position

For held to face position the flat section of a SAM Phantom or a flat phantom is used.

The center of the radiating structure is to set on the middle position of the flat phantom. The
distance between sample and flat phantom is 2.5 cm, similar to the real using.

For the measurement head tissue simulating liquid is used.

1.8.2 Belt Clip/Holster Configuration

Test configurations for body-worn operated EUTs are carried out while the belt-clip and/or
holster is attached to the EUT and placed against a flat phantom in a regular configuration. An
EUT with a headset output it tested with a headset connected to the device.
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Body dielectric parameters are used.
There are two categories for accessories for body-worn operation configurations:

1. accessories not containing metallic components

2. accessories containing metallic components.
When the EUT is equipped with accessories not containing metallic components the tests are done
with the accessory that dictates the closest spacing to the body. For accessories containing
metallic parts a test with each one is implemented. If the multiple accessories share an identical
metallic component (e.g. the same metallic belt-clip used with different holsters with no other
metallic components) only the accessory that has the closest spacing to the body is tested.
In case that a EUT authorized to be body-worn is not supplied or has no options to be operated
with any accessories, a test configuration where a separation distance between the back of the
device and the flat phantom is used. All test position spacings are documented.
Transmitters operating in front of a person’s face (e.g. push-to-talk configurations) are tested for
SAR compliance with the front of the device positioned to face the flat platform. SAR Compliance
tests for shoulder, waist or chest-worn transmitters are carried out with the accessories including
headsets and microphones attached to the device and placed against a flat phantom in a regular
configuration.
The SAR measurements are performed to investigate the worst-case positioning. This is
documented and used to perform Body SAR testing. [2]. Body tissue simulating liquid is used.
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1.9 Measurement uncertainty

The uncertainty budget has been determined for the DASY4 system performance check according
to IEEE Str. 1528-200X, (draft), April 2002.

| Uncertainty | Probabili c Standard unc. | v or
Eryos Deaciiption valiie 8% | distribution | P17 1g (1a) Ven

| Measurement System

| Prabe Calibration +48 nermal 1 1 +48 -

| Awial Isotropy +4.7 rectanguiar | ¥3 ="T1+19 -

| Hemispherical Isotropy + 0.6 rectanguiar | ¥3 WO £38 =

| Boundary affects +1.0 rectanguiar | ¥3 i + 0.6 -

| Linearity +4.7 rectangular V3 1 + 2.7 -

| System Detection limils +1.0 rectangular 3 1 + 0.6 -

| Readout Electronics +1.0 normal 1 1 +£1.0 -
Response time + 0.8 | rectanguiar [ V3 1 0.5 =
Integration fime +28 | rectangular | 43 1 +15 -
RF Ambient Conditions +3.0 | rectangular | 13 1 £1.7 -
Probe Positioner Mechanical +0.4 rectangular | ¥3 1 +02 -
Tolerance ik
Prabe Pasiboning with respect | £2.9 | rectangular | V3 i +1.7 -

|_ta Phantom Shell |
Extrapolation, Interpolation and | £ 1.0 reclangular | 43 1 + 0.6 -
Integration Algorithms for Max.
SAR Evaluation -

| Test Sample Related

| Test Sample Positioning £29 | normal | 1 1 £29 145

| Device Holder Uncartainty +36 | mormal 1 1 + 36 5
Qutput Power Varaticn — SAR + 5.0 rectarngular v3 1 2.9 -
drift measuramant
Phantom and Tissue |
Parametars |
Phantom Uncertainty (shapa +4.0 rectangular V3 1 £33 -
and thickness tolarances)
Liquid conductivity Target - +5.0 ractangular V3 064 | £1.8 -

| telerance
Liquid conductivity — + 2.5 normal 1 0.64 | £1.8 o
measurement uncertainty
Liquid permittivity Target - £5.0 rectangular | ¥3 06 | £1.7 -

| telarance

| Liquid parmittivity — +25 narmal 1 06 | £15 - |

. measuremant uncertainty |

i 1

| Combined Standard Uncertainty +10.3 | 330
Coverage Factor for 95% k=2
Expanded Standard Uncertalnty | | £20.6 |

SGS Testing Korea Co., Ltd.

18-34, Sanbon—dong, Gunpo-si, Gyeonggi—do, Korea, 435-041
Tel. +82 31 428 5700 / Fax. +82 31 427 2371
http://www.sgstesting.co.kr



Report File No. :

Date of Issue:
Page :

STROS-05-004
March 4, 2005

16 of 21

3. Tissue and System Verification

3.1 Tissue Verification

Dielectric parameters of the simulating liquids were verified using a Dielectric Probe Kit Agilent
85070D to a tolerance of + 5%.

Room Temperature:

22.6 - 22.7°C

Measured Tissue Parameters

300 MHz Head

Target Measured
Date February 16, 2005
Liquid Temperature: °C 22.4
Dielectric Constant: € 45.3 46.2
Conductivity: o 0.87 0.89

Measured Tissue Parameters
150 MHz Head

Target Measured
Date February 16, 2005
Liquid Temperature: °C 22.4
Dielectric Constant: € 52.3 52.7
Conductivity: o 0.76 0.762
Room Temperature: 22.6 - 22.7°C

Measured Tissue Parameters
150 MHz Body

Target Measured
Date February 17, 2005
Liquid Temperature: °C 22.5
Dielectric Constant: ¢ 61.9 61.8
Conductivity: o 0.80 0.78
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3.2 System Verification

Prior to the assessment, the system was verified by using a 300 MHz validation dipole.
Power level of 250mW was supplied to the dipole antenna placed under the flat section of SAM

Phantom.

The system was verified to a tolerance of +10%

Room Temperature: 22.6-22.7°C
Liquid Temperature: 22.4-22.5°C
Liquid Depth: >15 cm

System Dipole Validation Target & Measurement

Targeted Measured

System Validation o Deviation
Date Liquid SAR SAR
Kit: (%)
1g(mW/g) | 1g(mwW/g)
Feb16, 2005 UHAP 300 MHz Head 3.0 2.872 -4.27

Comment: Please find attached the measurement plots.

SGS Testing Korea Co., Ltd.

18-34, Sanbon—-dong, Gunpo-si, Gyeonggi—do, Korea, 435—-041
Tel. +82 31 428 5700 / Fax. +82 31 427 2371
http://www.sgstesting.co.kr



= Report File No. : STROS-05-004
- GS Date of Issue: March 4, 2005

Page : 18 of 21

4. Test Results

Procedures Used To Establish Test Signal

The EUT is rechargeable battery operated. The battery used for the SAR measurements was
completely charged. The device was tested at full power verified by implementing conducted output
power measurements. For confirming of the output power it was tested before and after each SAR
measurement. The test was repeated if a conducted power deviation of more than 5% occurred.

Mixture Type: 300 MHz Head
Date: Feb 16, 2005
Liquid Temperature: 22.4-22.5°C Room Temperature: 22.6 — 22.7°C
Frequency SAR (W/kQ) 1g
Measured SAR
Power Test
. Antenna values
Drift b Phantom | position
i 0S.
MHz Channel | Modulation dBm 25 mm 100% 50%
Duty Duty
Cycle Cycle
150 Low Cw -0.2 Fixed Flat Front 1.40 0.700
162 Middle Cw -0.1 Fixed Flat Front 0.336 0.168
174 High Cw -0.2 Fixed Flat Front 0.270 0.135

1. The SAR values found were below the maximum limit of 8.0 w/kg (controlled exposure):

The highest face-held SAR value found was 0.7 W/kg (50% duty cycle)
3. The EUT was tested for face-held SAR with a 2.5 cm separation distance between the front of
the EUT and the outer surface of the planar phantom.

N
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Mixture Type: 300 MHz Body
Date: Feb 17, 2005
Liquid Temperature: 22.4-22.5°C Room Temperature: 22.6 — 22.7°C
Frequency SAR (W/kg) 19
Power Measured SAR
Drift Antenna Phantom T?S_t values
MHz | Channel | Modulation | o Pos. Position | 100% 50%
Duty Duty
Cycle Cycle
150 Low CwW -0.2 Fixed Flat Back 0.518 0.259
162 Middle Cw -0.2 Fixed Flat Back 0.161 0.081
174 High Cw -0.2 Fixed Flat Back 0.149 0.075

The SAR values found were below the maximum limit of 8.0 w/kg (controlled exposure):
The highest body-worn SAR value found was 0.259 W/kg (50% duty cycle)

The EUT was tested for body-worn SAR with the attached belt-clip providing separation
distance between the front of the EUT and the outer surface of the planar phantom.

Limits:
SAR (W/kQ)
Exposure Limits Uncontrolled Controlled
Exposure/General Exposure/Occupational
Population Environment Environment
Spatial Average SAR
0.08 0.40

(averaged over the whole body)
Spatial Peak SAR

. 1.60 8.00
(averaged over any 1g of tissue)
Spatial Peak SAR
(Hands, Feet, Ankles, Wrist) 4.00 20.00
(averaged over any 10g of tissue)

Notes:

1. Test data represent the worst case SAR value and test procedure used are according to
OET Bulletin 65, Supplement C (01-01).
2. All Modes of operation were investigated.
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Date/Time: 02/16/05 18:05:42
Test Laboratory: SGS Testing Korea
VHF_Head
DUT: RL328; Type: VHF; Serial: V04080133

Communication System: CW; Freguency: 150 MHz;Duty Cycle: 1:1
Medium: H150 Medium parameters used: f = 150 MHz; s = 0.762 mho/m; e = 52.7; ? = 1000

kg/m?3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(8.9, 8.9, 8.9); Calibrated: 2004-04-28

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

- Electronics: DAE3 Sn567; Calibrated: 2004-04-30

- Phantom: Flat Phantom 4.3; Type: Flat Phantom 4.3; Serial: 1003

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

L ow/Area Scan (41x141x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.48 mW/g

L ow/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 46.7 V/m; Power Drift =-0.2 dB

Peak SAR (extrapolated) = 2.18 W/kg

SAR(1g) =14 mW/g;, SAR(10g) = 1.05 mW/g

Maximum value of SAR (measured) = 1.45 mW/g

-1.28
-2.h6
-3.83

-5.11

-6.39

0dB = 1.45mW/g



Date/Time: 02/16/05 18:05:42
Test Laboratory: SGS Testing Korea
VHF_Head
DUT: RL328; Type: VHF; Serial: V04080133

Communication System: CW; Frequency: 162 MHz;Duty Cycle: 1:1
Medium: H150 Medium parameters used: f = 162 MHz; s = 0.771 mho/m; e = 52; ? = 1000

kg/m?3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(8.9, 8.9, 8.9); Calibrated: 2004-04-28

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

- Electronics: DAE3 Sn567; Calibrated: 2004-04-30

- Phantom: Flat Phantom 4.3; Type: Flat Phantom 4.3; Serial: 1003

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

Mid/Area Scan (41x141x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.347 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 20.7 V/m; Power Drift =-0.1 dB

Peak SAR (extrapolated) = 0.511 W/kg

SAR(1 g) =0.336 mW/g; SAR(10 g) = 0.250 mW/g

Maximum value of SAR (measured) = 0.348 mW/g

-1.32
-2.64
-3.95

-h.27

-6.59

0dB =0.348mW/g



Date/Time: 02/16/05 18:05:42
Test Laboratory: SGS Testing Korea
VHF_Head
DUT: RL328; Type: VHF; Serial: V04080133

Communication System: CW; Frequency: 174 MHz;Duty Cycle: 1:1
Medium: H150 Medium parameters used: f = 174 MHz; s = 0.782 mho/m; e = 51.4; ? = 1000

kg/m?3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(8.9, 8.9, 8.9); Calibrated: 2004-04-28

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

- Electronics: DAE3 Sn567; Calibrated: 2004-04-30

- Phantom: Flat Phantom 4.3; Type: Flat Phantom 4.3; Serial: 1003

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

High/Area Scan (41x141x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.283 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 19.3 V/m; Power Drift =-0.2 dB

Peak SAR (extrapolated) = 0.415 W/kg

SAR(1g) =0.270 mW/g; SAR(10 g) = 0.200 mW/g

Maximum value of SAR (measured) = 0.279 mW/g

dB = 0.279mW/g



Date/Time: 02/17/05 18:09:50

Test Laboratory: SGS Testing Korea
VHF_Body
DUT: RL328; Type: VHF; Serial: V04080133

Communication System: CW; Freguency: 150 MHz;Duty Cycle: 1:1
Medium: M150 Medium parameters used: f = 150 MHz; s = 0.78 mho/m; e, = 61.8; ? = 1000

kg/m?3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(8.5, 8.5, 8.5); Calibrated: 2004-04-28

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

- Electronics: DAE3 Sn567; Calibrated: 2004-04-30

- Phantom: Flat Phantom 4.3; Type: Flat Phantom 4.3; Serial: 1003

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

L ow/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.548 mW/g

L ow/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.4 V/m; Power Drift =-0.2 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1g) =0.518 mW/g; SAR(10 g) = 0.345 mW/g

Maximum value of SAR (measured) = 0.527 mW/g

0dB =0.527mWI/g



Date/Time: 02/17/05 18:09:50

Test Laboratory: SGS Testing Korea
VHF_Body
DUT: RL328; Type: VHF; Serial: V04080133

Communication System: CW; Frequency: 162 MHz;Duty Cycle: 1:1
Medium: M150 Medium parameters used: f = 162 MHz; s = 0.787 mho/m; e, = 61.4; ? = 1000

kg/m?3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(8.5, 8.5, 8.5); Calibrated: 2004-04-28

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

- Electronics: DAE3 Sn567; Calibrated: 2004-04-30

- Phantom: Flat Phantom 4.3; Type: Flat Phantom 4.3; Serial: 1003

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

Mid/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.171 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.3 V/m; Power Drift =-0.2 dB

Peak SAR (extrapolated) = 0.242 W/kg

SAR(1g) =0.161 mW/g; SAR(10g) =0.121 mW/g

Maximum value of SAR (measured) = 0.167 mW/g

-1.31
-2.62
-3.92

-5.23

-6.54 !
0dB =0.167TmW/g



Date/Time: 02/17/05 18:09:50
Test Laboratory: SGS Testing Korea
VHF_Body
DUT: RL328; Type: VHF; Serial: V04080133

Communication System: CW; Frequency: 174 MHz;Duty Cycle: 1:1
Medium: M150 Medium parameters used: f = 174 MHz; s = 0.796 mho/m; e, = 61; ? = 1000

kg/m?3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(8.5, 8.5, 8.5); Calibrated: 2004-04-28

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

- Electronics: DAE3 Sn567; Calibrated: 2004-04-30

- Phantom: Flat Phantom 4.3; Type: Flat Phantom 4.3; Serial: 1003

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

High/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.157 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.2 V/m; Power Drift =-0.2 dB

Peak SAR (extrapolated) = 0.225 W/kg

SAR(1g) =0.149 mW/g; SAR(10g) =0.111 mW/g

Maximum value of SAR (measured) = 0.154 mW/g

-1.32
-2.64
-3.95

-h.27

-6.59 |
0dB =0.154mW/g
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APPENDIX B-TEST SETUP & DUT PHOTOGRAPHS

Dipole Setup for validation Test

SGS Testing Korea Co., Ltd.

18-34, Sanbon—-dong, Gunpo-si, Gyeonggi—do, Korea, 435—-041
Tel. +82 31 428 5700 / Fax. +82 31 427 2371
http://www.sgstesting.co.kr



SGS

DUT Setup

Head

Body
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Front side

Reverse Side
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L eft Side

Right Side
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Bottom Side
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APPENDIX C-DIPOLE VALIDATION PLOTS
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Date/Time: 02/16/05 15:25:51

Test Laboratory: SGS Testing Korea
Validation_ VHF
DUT: Dipole 300 MHz; Type: UHAP; Serial: 958

Communication System: CW,; Frequency: 300 MHz;Duty Cycle: 1:1
Medium: HSL300 Medium parameters used: f = 300 MHz; s = 0.89 mho/m; e, = 46.2; ? = 1000

kg/m?3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(7.4, 7.4, 7.4); Calibrated: 2004-04-28

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

- Electronics: DAE3 Sn567; Calibrated: 2004-04-30

- Phantom: Flat Phantom 4.3; Type: Flat Phantom 4.3; Serial: 1003

- Measurement SW: DASY 4, V4.3 Build 16; Postprocessing SW: SEMCAD, V1.8 Build 130

Validation Test/Area Scan (41x241x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.797 mW/g

Validation Test/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 29.7 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 0.986 W/kg

SAR(1g) =0.718 mW/g; SAR(10 g) = 0.468 mW/g

Maximum value of SAR (measured) = 0.795 mW/g

-1.91
-3.83
-5.74
-7.66

-9.57

0dB =0.795mW/g
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APPENDIX D-PROBE & DAE CALIBRATION DATA
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughaussirasse 43, B004 Zurich, Switzeriand

Client SGS KES (Dymstec)

|£ALIBRATION CERTIFICATE

Obpacts)

CakRration procedurss|

Cabbration date

Condivon of ihe calibratad llem

ET3DV6 - SN:1782

QA CAL-01.v2

Calibration procedure for dosimetric E-field probes

April 28, 2004
In Tolerance (according to the specific calibration document)

This calitaation certificale documenis the receabéfy to national standsrds, which realize the physical units of messurtemants |Si)
The measurements and the unoetairties with canfidence probability s1e given on the fallawing pages and e part of (ne cerificate

Al caEbrations have boen conducted In the closed iaborstory fadlity envirmnmant tempaerature 22 +/- 2 dagrees Celskas and humdity < T5%.

Calibtation Equipment usad (MATE aritical for-cafibration)

Caibrated by

Approvad by

Mage! Tvps ich# Cal Dats (Callbvated by, Cadificate No.) Scheduled Cafibration
Prower metar ERM Edd2 GBIT4E0TO4 8-hov-03 (METAS, Mo, 262-00254) hay-0d
Power saneol HP B4814 USaT292783 B-Mov-03 (METAS, No. 252-0254) Mgt
Fluks Process Ceibrator Type 702 BN B2E5803 B-5ap-03 ( Sintrel SC5 No. E-D30020) Sep-04
Power samaor HP B4B1A M 410621 B0 18-8ep-02 |SPEAG, In house chack Oo-03) Ins vouse enacic Ot 05
RF generator HP 8884C US3E42001700 4-Aug-28 (SFEAG, in house chedk Aug02) In house check: Aug-06
Metwark Analyzar HP BTS3E LIS37 80565 18-0ct-01 (SPEAG, In house check Oc-03) Inhouse check Oct 05
Kame Functon Signaturs

Niea Wt Taghnicisn f g é g
Katls Pokavic Labaratory Directar ﬁ' = ‘g%(

Crinte issued Aprd 28, 2004

Thie calibration certificate ks issund as sn intermediste solution untl the accraditatian ptocess (based on ISCVEC 17025 International Standand) for
Calibratian Labaratary of Sehmid & Parines Enginsanng &G |8 complated

RRO-KPO3DI0GT-A
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Probe ET3DV6

SN:1782

Manufactured: April 15, 2003
Last calibrated: July 28, 2003
Recalibrated: April 28, 2004

Calibrated for DASY Systems

(Note: non-compatible with DASY2 systeml)
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ET3DV6 SN:1782 April 28, 2004

DASY - Parameters of Probe: ET3DV6 SN:1782

Sensitivity in Free Space Diode Compression”
NormX 2.03 pV/AVIm)? DCPX 94 mV
NormY 1.72 uVI(Vim)? DCPY 84 mV
NormZ 1.89 pVI(VIm)? DCPZ 94 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Plese see Page 7.

Boundary Effect
Head 900 MHz Typical SAR gradient: 5 % per mm
Sensor Centar to Phantom Surface Distance A7Tmm 4.7 mm
SAR,, [%] Without Cormection Algorithm B.0 4.0
SAR,, [%] With Carrection Algorithm 0.0 0.1
Head 1800 MHz Typical SAR gradiant: 10 % per mm
Sensor Center to Phantom Surface Distance 37T mm 4.7 mm
SARy. [%] Without Correction Algorithm 127 B.5
SAR, [Y] With Correction Algorithm 0.2 |
Sensor Offset
Probe Tip to Sensor Center 27 mm
Optical Surface Detection in tolerance

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* nurmercal eaerzation parametsr uncersinty not reguined

Pags 30f8




ET3DV6 SN:1782 April 28, 2004

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

Q §00 1000 1800 2000 2500 3000

' [MHz]
—a—TEM —e—R22
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ET3DV6 SN:1782 April 28, 2004

Receiving Pattern (¢) , 6 = 0°

f =900 MHz, TEM cell ifi110 f=1800 MHz, WG R22

—-—X ——Y —u—I —0—Td -y ——Y —e—I —D0—To

f i—-u—&a_l'.ﬂ_r-;z_'
— | —100 MHz

| [=r—300 MHZ
—4—000 MHz
| |~ 1800 MHz
T !—a—zsun MHz

Axial Isotropy Error<+ 0.2 dB
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ET3DV6 SN:1782 April 28, 2004

Dynamic Range f(SAR;q.4)
{ Waveguide R22 )

1.E+7

1.E+8 |——iiaihill

1.E+5 bt e fEL

1E=4 = P

1.E+3 EEREm=as : : I :
1E+2 i L

1.E+1

1eeo L LA _ i LI

a0 L T LI RN Tm—Ix
0.001 0.01 01 1 10 100
mWiem?®

Probe Linearity <+ 0.2 dB
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ET3DV6 SN:1782

April 28, 2004

Conversion Factor Assessment

=900 MHz, WGLS R® (head) f = 1800 MHz, WGLS R22 (head)
-
3.8 %
30 26.0
|
z 25 Z 200
IX A
20 E
% E 15.0
E15 s
E § 10.0
1.0
05 Y
U.D 0.0 -

—8— Analytical  —&— Measuremets ' | —®=Ankiytcal —a—Analytical ——@— Measuremets .
f[MHz] Validity MHz]"  Tissus Permittivity Conductivity Alpha Depth  ConvF Uncertainty
900 800-1000 Head 415:+5% 087+5% 078 158 B.45 +11.3% (k=2)
1800 1710-1910 Head 400%5% 140+5% 047 282 507 +11.7% (k=2)
2450  2400-2500 Head 392:5% 180%5% D88 1.08 436 +9.7% (k=2)
835  785-885 Body 552+5% 087%5% D46 219 6.14 £9.7% (k=2)
800  B50-850 Body 550+5% 1.05%5% D44 231 583 +9.7% (k=2)
1800 1710-188%0 Body S533+5% 152%5% D52 280 455 +10.9% (k=2)
1800  1805-1985 Body 533:5% 152+5% D& 288 440 +11.1% (k=2)
2450  2400-2500 Body 527+5% 185:5% 101 1,71 422 49.7% (k=2)

 The totel standard urcenainty is calculated s roat-sum-sgquans of standard uncarainty of the Converslon Factor =t callbrution
frequency and e standard uncerisinty for the indcated freguency band,

Papga 7 of 8



ET3DV6 SN:1782 April 28, 2004

Deviation from Isotropy in HSL
Error (8,9 ), f= 900 MHz

Error [dB]

[@-1.00-080 050060 W-060-040 M-040-020 B-0200,00 |
|mo00G20 WO20:040 DO4C06) HOGR0S0 WOSD10D |

Spherical Isotropy Error < £ 0.4 dB
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Schmid & Partner Enginearing AG 5 e a

Zauphausstresse 43, 8004 Zurich, Switzariznc
Phone +41 1 245 3700, Fax 441 71 2459778
info@apeag com, httpihwww speag.cam

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: ET3DV6
Serial Number: 1782
Place of Assessment: Zurich
Date of Assessment: May 1, 2004
Probe Calibration Date: April 28, 2004

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the date indicated above. The assessment was performed using
the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion factors, it has to be recaleulated yearly,
i.e.. following the re-calibration schedule of the probe. The uncertainty of the numerical

assessmient is based on the extrapolation from measured value at 900 MHz or at 1800
MHz.

7 )

Assessed by:
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Schmid & Partner Enginesring AG 5 e a
Zeyghaussirasse 43, 8004 Zurich, Switzerland

Phons +41 1 245 §700, Fox 441 1 245 9779
info@speag.com, hitp:iheww Spean com

Dosimetric E-Field Probe ET3DV6 SN:1782

Conversion factor (£ standard deviation)

450 Mz ConvF 7.6 % 8% =435+ 5%
o= (.87 % 5% mho/m
thead tissue)

450 MHz ConvF 74+ 8% £ =567 % 3%
a=0.94 £ 3% mho/m
{body tissue)

Important Note:

Fr numerically assesséd probic-conyversion factors, parameiery Alpho and Delta in e
DASY soffware must have the following entries: Alpha = 0 and Delts = 1.

Please see also Section 4.7 of the IDASY 4 Iﬁ'ﬁnualf
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Sehmic & Partner Engineering AG

s p e a g

Zeughausstragse 43, BOD4 Zunch, Swizerland
Phone +41 1 245 9700, Fax +41 1 Z45 8779
info@spesg.com, hitpfwww.spesg.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type:

Serial Number:

Place of Assessment:

Date of Assessment:

Probe Calibration Date:

ET3DV6

1782

Zurich

May 21, 2004

April 28, 2004

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this
probe have been evaluated on the date indicated above. The assessment was performed
using the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since
the evaluation is coupled with measured conversion factors, it has to be recalculated
yearly, L.e.. following the re-calibration schedule of the probe. The uncertainty of the
numerical assessment is based on the extrapolation from measured value at 900 MHz or

at 1800 MHz.

Assessed by:
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May 21, 2004



Schmid & Partner Enginaering AG s p e a g

Zeughausstrasse 43, BOO4 Zurich, Swizarland
Phone +41 1 246 8700, Fax +41 1 245 G778
info@speag.com, httpyfwww.speag.com

Dosimetric E-Field Probe ET3DV6 SN:1782

Conversion factor (£ standard deviation)

75 MHz ConvF B6+8% Ee= 70,0 £ 5%

(65-85 MHz) a=(L.70 £ 5% mho/m
{body tissue) -

150 MHz ConvF B9+ 8% E,=523+5%

(1043200 MHz) =076 £ 5% mho/m
(head tissue)

150 MHz ConvF B.S5=8% Er= 619 x5%

{ 104-200 MHz) o =080 + 5% mho/m
(body tissue)

1950 MHz ConvF 48x8% Er= 40.0£ 5%

[ 194M)- 20400 M Hz) =140 £ 5% mho/m

{ head tissuc)

Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Alpha =0 and Delta = 1.

Please sce also Section 4.7 of the DASY4 Manual.
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Schmid & Partner E g AG
& i er Engingerin s E e a g

Zeughausstrasse 43, 8004 Zunich, Switzarland
Prone +41 1 245 9700, Fax +41 1 245 8773

info@spasag com, hitpliwwww.soesg.com

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: ET3DV6
Serial Number: 1782
Place of Assessment: Zurich
Date of Assessment: June 14, 2004
Probe Calibration Date: April 28, 2004

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this
probe have been evaluated on the date indicated above. The assessment was performed
using the FD'T'D numerical code SEMCAD of Schmid & Partner Engineering AG. Since
the evaluation is coupled with measured conversion factors, it has to be recalculated
yearly, i.e.. following the re-calibration schedule of the probe. The uncertainty of the
numerical assessment is based on the extrapalation from measured value at 900 MHz or

4 kssﬂs . e ..-;pi(".f ./f1.'_"-'i‘_—
SEd ]:}}lr r v { o
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Schmid & Partner Enginaering AG s e a
Zeughausstrasss 43, BO04 Zurich, Switzerlend

Phone +41 1 246 9700, Fax <41 1 245 8779
infod@speag.com, hitpwwiW, Spesg.com

Dosimetric E-Field Probe ET3DVé6 SN:1782

Conversion factor (2 standard deviation)

J00 MHz ConvF 74+ 8% Er=88.2+5%

(250-350 MHz) g =092 £ 5% mho/m
(body tissue)

300 MHz CanvF 7.6 8% g, =453 +5%

{250-350 MHz) o =087 = 5% mho/m

(head tissue)

Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Alpha = 0 and Delta = 1.

Please see also Section 4.7 of the DASY4 Manual.
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zsughaussirasss 43, 8004 Zurich, Switeriand

Client ‘SGS KES (Dymstec)

| CALIBRATION CERTIFICATE

Objectis) DAES - SD 000 D03 AA - SN: 567

Cailbeation procedurels) QA CAL-06.v7
Calibration procedure for the data acquisition unil (DAE)

Callbration date: 130.04.2004

Condton of the eaioriee 2em  IN Tolerance (according to the specific calibration document)

This catibration sialement documents treceablity of M&TE w=ed in the caloration procedures and confafmity of the promeduras with e 1S00EC
17025 intarational stancard.

Al callbestione have besn conduched (b the closed labosiony facilly: enyionment temperature 22 +- 2 degrees Calsius and humidily < 75%.

Calbrabos Equlpmenl usad (MATE erlical Tor cafibration)

Medei Typs i0o# Cal Date Soheduled Caiibeation
Fluke Process Caliorelor Type 702 SN 6285803 B=Sep=0d Sap-04
Marme Funetion Signaturs
. P
Caiibratad by: Enc Haintelkd Technician o e

approved by: Fin Bomhil F&D Dirscior _-/?:._ /_.}P,/'}u A: ,Z/,[—

Dt issued: 3004 2002

Thig calibreton cerificats s issued a5 an Intermediate solution unil the accraditsiion process (hased on IBONEC 17025 Ialsmational Standard) for
Callbration Labomtory of Schmid & Pardner Erginesring AG s compleded.

Certlficata Mo.: 8B0-50000D03AA-56T-040430 Page 1 of 3




1. DC Voltage Measurement

AD = Converter Resolution nominel

High Rarnge:
Low Range:

1LSB =
1LEB =

81uV,
810V .

full range =
{ull range =

-100,.,+300 my
i A 3mMY

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z
High Range 404 B15 404 685 404 666
Low Range 3.85105 3.95178 3842386
Connector Angle to be used | In DASY Syslem 83"

High Range Input (uV) Reading (pV) Error (%)
Channel X + Input 200000 200000 .00
Channel X + Input 20000 19998.36 001
Channel X = Input 20000 -18996.24 .02
Channel Y + Input 200000 200000.1 0.00
Channel Y + Input 20000 19099734 -0.01
Channel ¥ = Inpuit 20000 19984 76 .03
Channel £ + Input 200000 1990907 0.00
Channel Z + Input 20000 19995.08 .02
Channel £ - Input 20000 -19995.66 -0.02
Lew Range Input (V) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 199 .41 “0.30
Channel X = Input 200 -2000,38 0.19
Channel Y + Input 2000 2000.1 0.00
Channeal Y + Input 200 198.84 -0.58
Channel ¥ = Input 200 -201.23 .81
Channel Z + Input 2000 2000 .00
Channel 2 + Input 200 199 06 047
ChannelZ  «Input 200 -201.56 0.78

2. Common mode sensitivity
DASY measurement paramatars: Auto Zero Time: 3 sec; Measuring time: 3 sec

Common mode Input High Range Reading Low Range Reading
Valtage (mV) (uv) (V)
Channel X 200 2.82 2.30
- 200 012 0,88
Channel ¥ 200 0.18 -0.05
-200 -1.64 “1.75
Channel 2 200 3.51 459
-200 -6.09 -6.64

Cartificata No.: 880-S0000003AA-66T-040430

Page 2of 3



3. Channel separation
DASY measurement parameters: Auta Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channal X (V)| Channel ¥ (uV) | Channel Z (uV)
Channel X 200 - 3.51 0,44
Channel ¥ 200 207 - 453
Channel Z 200 -0.98 1.54

4. AD-Converter Values with inputs shorted

DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16381 16315
Channel Y 16208 16160
Channel Z 15912 15782

5. Input Offset Measurement
DASY measurament parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Input 10ML2
Average (LV) | min. Offset (V) | max. Offset (V) e I:[J::i]atlun
Channel X 0.36 -0.68 1.66 0.50
Channel Y -1.49 -2.48 -0.11 0.38
Channel Z -0.47 -1.74 0.83 0.42
6. Input Offset Current
Nominal nput cireultry offsel current on all channels. <25{A
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2001 2018
Channel Y 2.2001 201.8
Channal 2 0.2000 200.0
8. Low Battery Alarm Voltage
typleal values Alarm Level (VDC)
Supply (+ Vcc) +7.8
Supply (- Vee) -TEB
9. Power Consumption
typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.0 +§ +14
Supply (- Vee) -0.01 -8 -3

Certificate No.: 880-SD000D03AA-58T-040430

Page 3 of 3



SGS

APPENDIX E-DIPOLE CALIBRATION DATA

SGS Testing Korea Co., Ltd.

18-34, Sanbon—-dong, Gunpo-si, Gyeonggi—do, Korea, 435—-041
Tel. +82 31 428 5700 / Fax. +82 31 427 2371
http://www.sgstesting.co.kr
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w 3 3 A4 H A
CERTIFICATE OF CALIBRATION
@ 22013 =) ATIONABIAS D20 @ pse= D2004-126
= Dipole JNIINER 2aM
Description ANTENNA Type of ftem =
® 5.1@1341 RIEZAL 82 B Schw. K
.l chwarzbec| JJHE
gaﬁgfdagmrer VHAP/UHAP Serial No. 975/958
ik ® XoinEy
@ mIeR . | 2004 05 17 el Dats. | 2005. 05. 17
® u3y=a =2 1 & =3 o
Environment Temperature (23:+2)C Humidity 55% RH. 0ist
@ LE A2 J1EIQ A3

Calibration Traceability

EMISZI(D| nBAIAH 14

® uEdEY
Calibration Result UL 8=

OF X - .
Uncertainty JIDIRA 8 DEAARY &=

HESAMIJANEI AN BRASHZASARNR14E2] 730 28 HAD

EFSHIS RFAAAD= SN 2SLICH

According to the provision of Article 14 of the Regulations on Designation of
Testing Laboratory for information and Communication Equipment, we certify the
calibration results of the EMI| eqguipment above. The raesults are as following
documents,

UL Ol EHEE
Director, Ichon BrakgE .
Radio Research Laboratory

() 0 &EAi= =EI|e] YRS VT QXS QAT es = }
T pig 510 WAl AR0lE 220} SUL, =44 =% so ==



D4- 6-25;11:00

w H E AZE Y
CAL |BRAT1ON RESULT
IEHHE : D2004 - 126 (21O XIF (2yH] x|
Cal . No . Page of Pages '
F1jg=(MHz) ARBLHE4{dB) orel Lt er(dB/m)

30 36.78 7.15

40 38.95 9.50

60 43,70 13.63

75 44.83 15.08

20 48.57 16.83

120 50.86 20.27

140 52.58 22.058

180 52.61 22.86

250 66,46 26.21

300 57.54 27.54

400 61.03 30.53

500 83,14 32.56

800 64.59 34.08

800 87.21 36.84

1000 6B.82 38.41

2/
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o i G5 LU DK A L TS, . e, RIS F.1

fy.‘!.‘:/'.'/l 'Tr}_f-.'-%'l - .’/'J.i‘;

03] ) 43 - oilfl
Antenna Factor Table

Corﬁpm{f ‘ Fﬁvlltlléﬂtﬁll:"él malol  Format T Dlu'ola' aniennn
Model (VHAP/UHAP T Ser NO T
Distance . _lom ) Testedby 5 ﬁ%@
‘Date ] 2004-5-17 ‘Woeather . Clear
Manufacture Schwarzbeck

VHAP/UHAP-VHAP/UHAPHIEN & ids! Calt &l Doy o7 o sy
Comment 30, 40 MHz& 1-5.6m Scan
28(2] Feim 1-4m Scan® NI IRBL UHY Ui FW.

' Attenuatio ANT= ANT-

o T TR S i, T e e
U | "39"“’ . 730 954 -j;; | T 030 g4 alml
2 a0 3895 =723 -B3B 9.4 895 045 099 3987
3 @ a0 res  -tog0 | 1383 1880 01 g e
. 78 483 <738 - o949 i 1808 . 45742 . 45,184
5 90 48.57 -7.52  -8.67 L‘?J_s.ﬂ____: 1702 099 4706 4B.613]
6 120 50.86  -8.47 -1062 : 2027 . 1953 074 goay 50,081
7 150 s288 a3 <1048 2208 . LLomaEs . S19%
8 180 5281 783 -~9.88 2288 2008 <122 gys . el
® 250  se4s  -803  -10.18 . 2421 2610 AT geym . sema.
10 80 &84 =778 -9y | 2T66 2738 019 gor  spane,
11 - 400 ) 51.('.?3 ) —H;Z?Hn .-10.42‘ __3-0_13'___‘ 29.'55 ' 0.58 R AT SOJOBE
12 s00 B34 838 -10.8) 8266 2 .84 082  ggg _M
13 66 @459 -B28  ~10.44 i 308 smr2 038 833 __41..191.*
14 B0 6721 -83s  -1050 3864 . 3612 082 | grzie.. . &LA1Z
15 1ooo Ba.s2 873  -1034 | 3841 38.06 0.35  gguzpy ‘. easn



