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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:
16.JUNE.2004 Elvin Lee — = >
Date Name Signature

Technical responsibility for area of testing:

v >
1.JULY.2004 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 E-TECH Co., Ltd.

Address #202-807, Techno Park Complex, 192, Yakdae-dong
Wonmi-gu, Bucheon-city, Kyunggi-do, 420-733

Country Korea

Telephone +82.32.328.3184

Fax +82.32.328.3186

Contact Jong_woon Kim

E-Mail JWK@etech2004.co.kr

14 Manufacturer: (if applicable)
Name
Street
Town

Country
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1.5 Test item

FCC ID :R721P400

Description of test item :UHF Transceiver

Type identification :1IP400

Serial number :without; Identical prototype

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

Technical data

Tx Frequency range 1405 — 490 MHz

Rx Frequency range 1405 — 490 MHz

Max. Conducted RF output power :4.0 W

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 : 6.7W/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 22.0-22.3°C
Liquid temperature 1 22.0-22.1°C
Relative humidity content 47%

Details of power supply 7.5V 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
2.4.1 SAR

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

- '3 .
SAR < :?I(r.lr.” ]= d| dan o9
di\ dm ) dil pdl o

S

h :
where AW

- " j:-_' Jdl = !‘m-.'-‘:ﬂ :

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.
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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.

T | o |

L]

Figurel

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 or Windows NT.

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 (g) (S/m) Constant (&) (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
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 6 = 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 pW/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
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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: Pentium IV

Clock Speed: 2.0 GHz

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 GH2z)
Phantom
Phantom: SAM Twin Phantom(V4.0)
Shell Material: Fiberglass
Thickness: 20 £ 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 | Probabliy [ Standard unc. | wior
Errar Descriptipn siidie 450 distribution Divisor 1 gl vt
Measuramant Systern
| Probe Calibration =48 normal i 1 | 14.8 =
Aial Isclrepy 247 reclanguiar | 43 | $18 -
_Hemispharical issiropy £ 06 rectangular | 43 sl 3 X -
Beundary eflocts £1.0 reciargular W3 1 i 0.5 =
Linearity £4.7 rectanguiar | 43 1 + 2.7 =
Systom Dafgction limils 2 1.0 tectangqular | 43 ] £0.5 -
Readeul Electronics £18 narmal 1 1 1.0 =
[ Responae time s08 rectangular | v3 1 £0.5 =
|_Integratian Sme £ 26 rectangidar | +3 1 1.5 =
RF Ambiend Conditions £330 rectanaular | 43 1 ELT -
Prooe Positianar Mechanical & 0.4 rectangular | 43 1 0.2 =
Tolerance
Prmbe Postioning with respect | 228 rectanguiar | N3 1 £1.7 a
ba Phantam Shel -
Extrapolation, Intarpalation ard | £ 1.0 rectangular | +3 1 &8 =
Inlegration Algorithma for Max. |
ZAR Evalugtan
Test Sample Rolated |
Tesi Sarmple Posiioning 29 narmal {1 1 £249 145
Derica Hoicer Lincarainty 236 narmal K 1 t36 5
Cuilpul Porwer Varlation — 5AR | 2 8.0 recianguiar | 43 1 £29 =
_diift measuraman
Fhantaom and Tissue
Pairasmeters |
Pnariom Unceraimty [shape 240 reclangiar | 43 1 £33 -
and thickness inlerances)
Liquid conductivity Targel - 50 rectanguiar | 43 064 [ 218 -
talerance
Ligusd conductivity — +i8 norrmal 1 084 | 218 -
measurament yncartalny
Liquld permitivily Target - =50 meclangular | %3 08 | 1.7 -
iolerarcs = )
Liquid parmitisity — + 2.5 nermal 1 e | +18 =
measurnrant uncertainty
Combined Standard Uncertainty + 103 330
Coverage Factor for §5 k=2
Expandsd Standard Uncertainty | [ T#306_ [
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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:

22.0 - 22.3°C

Measured Tissue Parameters

450 MHz Head

Target Measured
Date 17.06.2004
Liquid Temperature: °C 221
Dielectric Constant: & 435 44.78
Conductivity: ¢ 0.87 0.879
Room Temperature: 22.1 - 22.3°C

Measured Tissue Parameters
450 MHz Body

Target Measured
Date 18.06.2004
Liquid Temperature: °C 22.2
Dielectric Constant: € 56.7 57.90
Conductivity: ¢ 0.94 0.956
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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: 22.0-22.3°C
Liquid Temperature: 22.0-22.1°C
Liquid Depth: >15 cm

System Dipole Validation Target & Measurement

Targeted Measured

System Validation o Deviation
Date . Liquid SAR SAR
Kit: (%)
1g(mwW/g) | 1g(mw/qg)
17.06.2004 D450Vv2 450 MHz Head 524 5.6 -6.4

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
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4. Test Results

Procedures Used To Establish Test Signal

The EUT was placed into simulated call mode (e.g. AMPS, Cellular CDMA & PCS CDMA modes) using
manufacturers test codes. Such test signals offer a consistent means for testing SAR and are
recommended for evaluating SAR [2]. The actual transmission is activated through a base station
simulator or similar when test modes are not available or inappropriate for testing the EUT.

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: 450 MHz Head
Date: 17.06.2004
Liquid Temperature: 22.0-22.1°C Room Temperature: 22.0 — 22.3°C
Frequency SAR (W/kg) 19
Measured SAR
Power Test
] Antenna | Phantom values
) Drift ) Position
MHz | Channel | Modulation | Pos. Section 100% 50%
Bm —25 mm
Duty Duty
Cycle Cycle
405 Low Ccw -0.20 Fixed Flat Front 2.190 1.095
450 Middle Cw -0.18 Fixed Flat Front 5.950 2.975
490 High Cw -0.18 Fixed Flat Front 4.440 2.220

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 2.22 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: 450 MHz Muscle
Date: 18.06.2004
Liquid Temperature: 22,1 -22.2°C Room Temperature: 22.1 — 22.3 °C
Frequency SAR (W/kg) 1g
Power Test Measured SAR
. Antenna | Phantom values
] Drift . Position
MHz | Channel | Modulation | Pos. | Section 100% 50%
Bm —-10 mm
Duty Duty
Cycle Cycle
405 Low Cw -0.14 Fixed Flat Back 8.57 4.29
450 Middle Cw -0.16 Fixed Flat Back 12.80 6.40
490 High CwW -0.29 Fixed Flat Back 13.40 6.70

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

The highest body-worn SAR value found was 6.7 W/kg (50% duty cycle)

The EUT was tested for body-worn SAR with the attached belt-clip providing a 1.0 cm
separation distance between the front of the EUT and the outer surface of the planar phantom.

Limits:
SAR (W/kg)
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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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurigh, Switzeriand

Client SGS KES (Dymstec)

CALIBRATION CERTIFICATE

Callbration Equipment used [METE ertical for calibration)

Calibeation procadunais) QA CAL-01.v2 X
Calibration procedure for dosimetric E-field probes

Castration date: April 28, 2004

objedis) ET3DV6 - SN:1782"

Condtion of ne calbrated fem In Tolerance (according to the specific calibration document)

This callbratian castificate dacurnants the traceakdity to natonal standards, which realiza 1ne physical units of measuremsnts (Sl
The megsuremaEnts and the uncarainties with dunflda'q'cp propabiity ara given an the fadlowing pages and ars par of the certficats.

Al calibrations nave been condusted |n the dlesad [sboratery faciily. emaranment tlempereture 22 +- F dagraes Celsius and humidity < 75%

iodal Type D # Cal Date (Caliorated by, Certificate No) Schedulad Calibration

Power metar EPM E442 ZBE3T480704 E-MNov-03 (METAS, hio 252-0254) May-04

Power sensar HP B4B14 (Bi=chiei= il B-Nov-03 (METAS, No. 252-0254) ht-04

Fluke Process Caliprator Type 702 SN BEG5E03 B-Sep03 (Sintrel SC5 Mo E-030020) Sepdd

Power sensar HE B4E1A My 41082180 1B-58p02 (SPEAS, in' house check Dat-03) in house check Oet 05

RF genarator HP 86840 LIS3842001 700 d-Aug-E8 (SPEAT, In house check Aug-OZ) In house check: Aug0s

MNebwork Analyvzer HP 8753E US3T380585 E-Crot-01 (SPEAG, In houss check Dot-03) Inhouse chsck Ot 05
Kame Furnction Signature

Calitratad by Mice Vet Technician f’ g e g

Appeoved by Hatia Pokovie Laboratory Directnr

- H

Datesssuwad; Apnl 28, 2004

Tris calibration cerificate is issusd 58 an intermedigia saluban unll e accreditation process (basad on ISOAEC 17025 International Stendsnd) far
Calibration Laberatary of Schmid & Perner Engneenng AG i compisted

BRO-KPO30I061-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

(Mote: non-compatible with DASY2 system!)
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ET3DV6 SN:1782 April 28, 2004

DASY - Parameters of Probe: ET3DV6 SN:1782

Sensitivity in Free Space Diode l::t::tmy:;vrt.—‘:sss.i-::rn’nt
NormX 2.03 uV/I(Vim)? DCPX 94 mV
NormY 1.72 uWAVIm)* DCPY 94 mV
NormZ 1.89 uV/(Vim)? DCPZ 94 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese see Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%] Without Corraction Algarithm 8.0 4.0
SARg, [¥] With Correction Algorithm 0.0 0.1
Head 1800 MHz Typical SAR gradient: 10 % per mm
Sansor Center to Phantom Surface Distance 37mm 47Tmm
SARy, [%] Without Correction Algonthm 127 8.5
SAR;, (%] With Carrection Algarithm 0.2 Q.1
Sensor Offset
Probe Tip to Sensor Center 2.7 mm
Optical Surface Delection 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%.

* numerical inesrization paramster uncartainty not reguired

Page 3af B




ET3DV6 SN:1782 April 28, 2004

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

1.50 S . ,
_ | .- T 1
1.40 |
188 +— - ! _— L —
120 4 | — : : — L — -
] |
]n: 1.10 + . —
I =
o 1.00 - ' 8 - —a
g ; | —
-
5 0,80 -
0,80
‘0,70 =
0 60 | : |
050 - |
0 500 1080 1500 2000 2500 3000

f MHz)
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ET3DVE SN:1782 April 28, 2004

Receiving Pattern (¢) , 6 =0°

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

——sowHz |
—@— 100 MHz
—&— 300 MHz
—&— 8900 MHz
—@— 1800 MHz
——2500 MHz |

Axial Isctropy Error < £0.2 dB

Page 5of 8




ET3DV6 SN:1782

Dynamic Range f(SARqaq)
{ Waveguide R22 )

April 28, 2004

I = R —

e e

1E+6 —

1.E44

1E+3:

=T F .:-—i? = — s :
| 1 E 'i
: S e e ety e
1E+2 =L L LU 1

LEH d—ul bl

T e i
I

B i

0.0001  0.001 0.0 o4 1. 10, 100,

mWlem®

- —8—not compensated —e—compensated. ‘

0.0

__?,¢.';

20 !

0,00

0.01 0.1 1 10
mW/em®

100

Probe Linearity < + 0.2 dB
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ET3DVE SN:1782

April 28, 2004

Conversion Factor Assessment

f =800 MHz, WELS RS (head)

f=1800 MHz, WGLS R22 (head)

3000 -
- 0.0 ‘ |
3.0 k 1 ! 1 1 B0 g T
= 25 E — E 0.0 -
g f e
20 §
8 S 150
. | Y | E
£ £
=3 \ b 0.0
By ‘| | S
| |
0.5 I —— -"-'.-.‘_” 50
oo ! Ll . 0.0
o 20 40 &0
z[mm)] z{rmm]
‘ —e—Analytical  —o— Measuremets —®—Analytical —o—Measuremets
{[MHz] ValidityMHz]®  Tissue Permittivity Conductivity Alpha Depth  ConvF Uncertainty
a0 800-1000 Head 415+5% 087 5% o 158 B:45 +11.3% (k=2)
1800 1710-1810 Head 400+5% 1.40+5% 047 262 07 £ 11.7% (k=2)
2450 2400-2500 Head 29.2+5% 1.80+5% 082 198 436 +97% (k=2)
835  785.885 Body 552+5% 0.97+5% 046 219 B8.14 +97% (k=2)
900 B850-950 Body 550+5% 1.05+5% 044 231 593 +9.7% (k=2)
1800  1710-1820 Body 533+5% 152+5% 0,52 280 455 +10.9% (k=2
1900°  1805-1895 Body S533+5% 1.52+5% 056 285 4.40 +11.1% (k=2)
2450  2400-2500 Body 527+5% 1951 5% 101 1T 422 +9.7% (k=2)

® The total standard uncerainty i& caloulated as root-sumreguans of slandird unceralnty of the Conwversion Factor at callbration
franuancy and the stendard uncerainty for the indcsted frequancy band
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ET3DV6 SN:1782 April 28, 2004

Deviation from Isotropy in HSL
Error (0.4 ), f= 900 MHz

Ermror [dB]

W-1.00-080 B-080--080 @-0680-040 @-0.40-0.20 W-0.20-0.00
T000-020 WO20040 C040-060 ODS0-0B0 EOE0-1.00

Spherical Isotropy Error < £ 0.4 dB
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Schmid & Fartner Engingering AG S p e a g

Zeughsusstrasse 43, 8004 Zunch, Switzedand
Phone +41 1 245 9700, Fak +41 12458778
Infofspeag.com, http/www.sprag.com

Additional Conversion Factors
for Dosimetric E-Ficeld 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 (o be recaleulated yearly,
i.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:

ET3DV6-SN:1782 Page 1 of 2 May 1, 2004



Schimid & Partrier Engineering AG s p e a g

Zeufheusstragse 43, BO04 Zunch, Switzerland
Phione 47 1 245 87460, Fax +47 1 245 8778
infolispeag.com, hitphwww, speag.com

Dosimetric E-Field Probe ET3DV6 SN:1782

Conversion factor (= standard deviation)

G

450 MH=2 Convl TH6£8% g=435+5
+ 5% mho/m

o=10.87
{head tissue)

450 MHz= Convl T4 +8% E=ES6.725%
o=0.94% 5% mho/m
(body Tissus)

Important Note:

For numericslly assessed probe convdrsion fasfors, parumeters Apha and Delty in the
BaSY software must have the lollowing entries: Alphs = () and Dolta= 1.

Please see:also Section 4.7 of the DASY 4 Manual.

ET3DVE-SN:1782 Page2 of 2 May 1. 2004




Sehmid & Partner Engineering AG S p e’ a L_

Zeughausstrasse 43, 8004 Zunch, Switzerland
Phone +41 1 246 8700, Fax «41 1 2458779
Info¥speag.com, httphwww.spesg.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ET3DVeé6
Serial Number: 1782
Place of Assessment: Zurich
Date of Assessment: May 21, 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, 1t 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 extrapolation from measured value at 900 MHz or
at 1800 MHz.

P
e “
=t ﬁr::"! L },{/’;f -l

Assessed by:

ET3DV6-SN:1782 Page 1 of 2 May 21, 2004



Schmid & Partner Engineering AG s !! e a g

Zeughausstrasse 43, B004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 245 9779
info@@speag.com, http/fwww, speag.com

Dosimetric E-Field Probe ET3DV6 SN:1782

Conversion factor (% standard deviation)

75 MHz ConvF 8.6 + 8% er=70.0 £5%

(65-85 MHz) o =0.70 £ 5% mho/m
(body tissue:}

150 MHz ConvF 8.9+8% €,=52.3+5%

(100-200 MHz) o =0.76 = 5% mho/m

(head tissuc)

150 MHz ConvF 8.5+8% £=61.9x5%

(100-200 MHz) o = (L80 £ 5% mho/m
(body tissue)

1950 MHz ConvF 4.8+8% g = 40.0x 5%

(1900-2000 MHz) o= L40 £ 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 =} and Delta = 1.

Please see also Section 4.7 of the DASY4 Manual,

ET3DV6-SN:1782 Page 2 of 2 May 21, 2004



Schimid & Partner Engineernng AG s E e a ! !

Zaughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 2459700, Fax +41 1 245897759
info@speag.com, MpJ/Awww. spesg.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 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 assessment is based on the extrapolation from measured value at 900 MHz or
at 1800 MHz.

o

g

Assessed by:

ET3DV6-8SN:1782 Page 1 of 2 June 14, 2004



Schmid & Partner Engineering AG s p e a 9

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 245 8778
infofispeag.com, httpdfiwww.spesg.com

Dosimetric E-Field Probe ET3DVé6 SN:1782

Conversion factor (+ standard deviation)

300 MHz ConvF 74 +8% g, =582x5%
(250-350 MHz) ag=10,92 + 5% mho/m [
(body tissue) !
300 MHz ConvF 7.6 +8% er= 453+ 5%
{250-350 MHz) o=0.87 £ 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.

ET3DV6-SN:1782 Page 2 of 2 June 14, 2004



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
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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
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Calibration Laboratory of
Schmid & Partner

neering AG
:.E..Elnu....u,mmm

:

Catbwalion jiecmdures)

Caliration date:

Coniltion of B cabbrated iem

This caltiraion statemen documents irscestslity of METE usaid n e calibaton procedures st confermBy of tha procedures wath the SOSEC
17025 indesmaticnal standad.

A calitwntions have besn conduciied in the closed abombory foclity. environment lemperaisne 22 < 2 degrees Celsius and fumidity < T5%.

Caloration Equipmen used (MATE oitical for caibrasion)

Model Type L-L Cal Duate {Cafiated by, Cortfcats No | Scheduied Cabbation
FF genarator MP BES4C US3E42L01 TO0 Ay 88 (SPEALS, in house check AugH02) I e chack: Aug-08
Povesr panser E44120 MY d14S52TT 2-Bp-03 [METAS, Mo 223-0330) Api-04

Power semor HP S481 A MY ST0E21 A0 1 B-Seiep-02 {Agilent, Mo, 20020518 Sep-03

Fowwer misier EPW B4 158 GBE41Z338TE 2-hgi-0) [METAS, Mo 253-0250) Agr-Dd

Mirtwork fnalymer P BT53E LSITIR0SES 18-0ct-01 (Aglent, Mo, 24881033101} in house check: Ocl 03

Mams
Cabbratad by
Approved by

Date msued: July 58, 2003

This calbenlion certificabe s meued ae & ilermedats solSon untl the socrediation process (hased on FONEC 17025 inemasonal Standsed) for
Caitwaton Laborntony of Schmid & Paftner Enginesting AG & cormgleied,

RAO-EPOI0I061-A Page 1 (1)




Sghmid & Partnar Enginaarin g AG

Zoughausstrasss 43, BO04 Futeh, Switrarsnd

Phone +47 1 245 8700, Fax +41 1 245 3779
nin@speag com, Ithpfenasa Spasg com

DASY

Dipole Validation Kit
Type: D450V2

Serial: 1015

Manufactured:  May 30, 2003
Calibrated:  July 26, 2003



1. Measu

The measurements were performed in the 6mm thick flat phantom filled with head simulating liquid of
the following electrical parameters at 450 MHz:

Relative Dielectricity 453 + 5%
Conductivity 0L88 mho/m + 5%

The DASY3 System (Software version 3.1d) with a dosimetric E-field probe ET3DV6 (SN:1507,
Conversion factor 695 at 450 MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center of the flat phantom and the dipole was oniented parallel 1o the longer side of the phantom. The
standard measuring distance was | Smm from dipole center to the liquid surface ingluding the 6mm
thick phantom shell. The included distance spacer was used during measurements for accurate distance
positioning.

The coarse grid with a grid spacing of 1 5mm was aligned with the dipole. The 5x5x7 fine cube was
chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR with normal
and 90° turned probe orientations and averaging.

The dipole input power (forward power) was 399 mW £ 3 %. The results arc normalized 1o |W input
power,

% SAR Measurement with DASY Svstem

Standard SAR-measurements were performed according to the measurement conditions described in
section |. The results (see figure supplied) have been normalized to a dipole input power of 1'W

( forward power). The resulting averaged SAR-values measured with the dosimetnic probe ET3DVE
SN:1507 and applying the advanced extrapolation are:

averaged over | em’ (1 g) of tisswe: E19mWig+212% (k=2)'

averaged over 10 em’ (10 g) of tissue: 348 mWig + 212 % (k=2)'

! validation uncertainty



4. Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA -connector to the
dipole feedpoint are:

Electrical delay: 1.35%4 ns (one direction)
Transmission factor: 0.998 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance spacer
was in place during impedance measurements.

Feedpoint impedance at 450 MHz: Re{Z] = 5630
Im {Z} = -3.6 0
Return Loss at 450 MHz -23.3 dB
4. Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading to a damage of the dipole.

ok Design

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line 15
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-
signals

6. Power Test

After long term use with 100W radiated power, only a shight warming of the dipole near the feedpoint
can be measured.
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A 1A

Date/Time: 06/17/04 10:28:04
Test Laboratory: SGS Testing Korea

IP400 450MHz Valid Head 250mW
DUT: Dipole 450 MHz; Type: D450V 2; Serial: D450V2 - SN:1015

Communication System: CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium: HSL 450MHz Medium parameters used: f = 450 MHz; s = 0.879 mho/m; e, = 44.8; ? =

1000 kg/m?3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(7.6, 7.6, 7.6); Calibrated: 2004-04-28

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

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

- Phantom: SAM_TP-1300; Type: SAM MIC #2000-93; Serial: TP-1300

- Measurement SW: DASY 4, V4.2 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 112

450MHz Validation JUN 2004/Area Scan (61x121x1): Measurement grid: dx=15mm,
dy=15mm

Reference Vaue = 42.3 V/m; Power Drift = -0.0 dB

Maximum value of SAR (interpolated) = 1.49 mW/g

450MHz Validation JUN 2004/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Vaue = 42.3 V/m; Power Drift = -0.0 dB

Maximum value of SAR (measured) = 1.48 mW/g

Peak SAR (extrapolated) = 2.59 W/kg

SAR(19) =14 mW/g; SAR(10 g) = 0.869 mW/g

dB = 1.48mW/g



A 1A

Date/Time: 06/17/04 16:46:23
Test Laboratory: SGS Testing Korea
IP400 low 405MHz Head
DUT: 1P400; Type: UHF; Serial: none

Communication System: CW; Frequency: 405 MHz;Duty Cycle: 1:1
Medium: HSL 450MHz Medium parameters used: f = 405 MHz; s = 0.839 mho/m; e =45.6; ? =

1000 kg/m®
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(7.6, 7.6, 7.6); Calibrated: 2004-04-28

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

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

- Phantom: SAM_TP-1300; Type: SAM MIC #2000-93; Serial: TP-1300

- Measurement SW: DASY 4, V4.2 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 112

405M Hz/Area Scan (61x161x1): Measurement grid: dx=15mm, dy=15mm
Reference Vaue = 52.9 V/m; Power Drift = -0.2 dB
Maximum value of SAR (interpolated) = 2.33 mW/g

405M Hz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Vaue = 52.9 V/m; Power Drift = -0.2 dB

Maximum value of SAR (measured) = 2.28 mW/g

Peak SAR (extrapolated) = 3.31 W/kg

SAR(19) =219 mW/g; SAR(10 g) = 1.62 mW/g

dB
]

-1.53

-3.06

-4.58

-6.11

-7.64

0dB =2.28mWI/g



A 1A

Date/Time: 06/17/04 16:46:23
Test Laboratory: SGS Testing Korea
IP400 Mid_450MHz Head
DUT: 1P400; Type: UHF; Serial: none

Communication System: CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium: HSL 450MHz Medium parameters used: f = 450 MHz; s = 0.879 mho/m; e = 44.8; ? =

1000 kg/m®
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(7.6, 7.6, 7.6); Calibrated: 2004-04-28

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

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

- Phantom: SAM_TP-1300; Type: SAM MIC #2000-93; Serial: TP-1300

- Measurement SW: DASY 4, V4.2 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 112

450M Hz/Area Scan (61x161x1): Measurement grid: dx=15mm, dy=15mm
Reference Vaue = 91.4 V/m; Power Drift = -0.18 dB
Maximum value of SAR (interpolated) = 7.02 mW/g

450M Hz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Vaue = 91.4 V/m; Power Drift = -0.18 dB

Maximum value of SAR (measured) = 6.19 mW/g

Peak SAR (extrapolated) = 9.01 W/kg

SAR(1g) =5.95 mW/g; SAR(10 g) = 4.36 mW/g

dB
]

-1.54

-3.08

-4.61

-6.15

-7.69

0dB =6.19mW/g



A 1A

Date/Time: 06/17/04 16:46:23
Test Laboratory: SGS Testing Korea
IP400_high_490MHz Head
DUT: 1P400; Type: UHF; Serial: none

Communication System: CW; Frequency: 490 MHz;Duty Cycle: 1:1
Medium: HSL 450MHz Medium parameters used: f = 490 MHz; s = 0.903 mho/m; e =431 7=

1000 kg/m®
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(7.6, 7.6, 7.6); Calibrated: 2004-04-28

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

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

- Phantom: SAM_TP-1300; Type: SAM MIC #2000-93; Serial: TP-1300

- Measurement SW: DASY 4, V4.2 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 112

490M HZz/Area Scan (61x161x1): Measurement grid: dx=15mm, dy=15mm
Reference Vaue = 79.9 V/m; Power Drift = -0.18 dB
Maximum value of SAR (interpolated) = 5.36 mW/g

490M Hz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Vaue = 79.9 V/m; Power Drift = -0.18 dB

Maximum value of SAR (measured) = 4.64 mW/g

Peak SAR (extrapolated) = 6.71 W/kg

SAR(19) =4.44 mW/g; SAR(10 g) = 3.25 mW/g

dB

I ]
—1.55
-3.12

-4.69

-6.25

-7.81

0dB =4.64mWI/g



A 1A

Date/Time: 06/18/04 17:11:41
Test Laboratory: SGS Testing Korea
IP400 Low 405MHz Muscle
DUT: 1P400; Type: UHF; Serial: none

Communication System: CW; Frequency: 405 MHz;Duty Cycle: 1:1
Medium: M450 Medium parameters used: f = 405 MHz; s = 0.919 mho/m; e, = 58.5; ? = 1000

kg/m®
Phantom section: Flat Section

DASY4 Configuration:

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

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

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

- Phantom: SAM_TP-1300; Type: SAM MIC #2000-93; Serial: TP-1300

- Measurement SW: DASY 4, V4.2 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 112

405M HZz/Area Scan (61x161x1): Measurement grid: dx=15mm, dy=15mm
Reference Vaue = 92.1 V/m; Power Drift = -0.14 dB
Maximum value of SAR (interpolated) = 9.34 mW/g

405M Hz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.1 V/m; Power Drift = -0.14 dB

Maximum value of SAR (measured) = 8.98 mW/g

Peak SAR (extrapolated) = 14.1 W/kg

SAR(1g) = 857 mW/g; SAR(10 g) = 5.86 mW/g

dB
]

-1.88

-3.75

-h.63

-9.38

0dB = 8.98mW/g



A 1A

Date/Time: 06/18/04 17:11:41
Test Laboratory: SGS Testing Korea
IP400_Mid_450MHz Muscle
DUT: 1P400; Type: UHF; Serial: none

Communication System: CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium: M450 Medium parameters used: f = 450 MHz; s = 0.956 mho/m; e, = 57.9; ? = 1000

kg/m®
Phantom section: Flat Section

DASY 4 Configuration:

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

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

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

- Phantom: SAM_TP-1300; Type: SAM MIC #2000-93; Serial: TP-1300

- Measurement SW: DASY 4, V4.2 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 112

450MHz 2 2/Area Scan (61x161x1): Measurement grid: dx=15mm, dy=15mm
Reference Vaue = 110.9 V/m; Power Drift = -0.16 dB
Maximum value of SAR (interpolated) = 14.5 mWI/g

450MHz 2 2/Zoom Scan (7x7x7)/Cube 0. Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Vaue = 110.9 V/m; Power Drift = -0.16 dB

Maximum value of SAR (measured) = 13.4 mW/g

Peak SAR (extrapolated) = 21.1 W/kg

SAR(19) =128 mW/g; SAR(10g) = 8.71 mW/g

-3.79

-h.69

-f.b8

-9.48

0dB = 13.4mW/g



Date/Time; 06/18/04 17:11:41

Test Laboratory: SGS Testing Korea
IP400 High_ 490MHz Muscle
DUT: IP400; Type: UHF; Serial: none

Communication System: CW; Frequency: 490 MHz;Duty Cycle: 1:1
Medium: M450 Medium parameters used: f = 490 MHz; s = 0.984 mho/m; e, = 57.4; ? = 1000

kg/m®
Phantom section: Flat Section

DASY 4 Configuration:

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

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

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

- Phantom: SAM_TP-1300; Type: SAM MIC #2000-93; Serial: TP-1300

- Measurement SW: DASY 4, V4.2 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 112

490MHz 2 2 2 2 2/Area Scan (61x161x1): Measurement grid: dx=15mm, dy=15mm
Reference Vaue = 118.9 V/m; Power Drift = -0.29 dB
Maximum value of SAR (interpolated) = 15.8 mW/g

490MHz 22 2 2 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 118.9 V/m; Power Drift = -0.29 dB

Maximum value of SAR (measured) = 14.1 mW/g

Peak SAR (extrapolated) = 21.9 W/kg

SAR(19) = 13.4 mW/g; SAR(10g) =9.18 mW/g

a

1

a

dB
]

-1.84

-3.69

-h.b3

-7.38

-9.22

0dB =14.1mWI/g
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Pictures
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