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SAR TEST REPORT

Equipment Under Test : PDA
Model No. : XPDA-S
Applicant : ITWell Co., Ltd.
) . Room 505, Gayang Techno-Town, 1487, Gayang 3-dong,
Address of Applicant Gangseo-gu, SZoulg, Korea, 157-810 e ¢
FCCID :  UBUITWELL - XPDA-S
Exposure Category :  General Population/Uncontrolled Exposure
Date of Receipt : 2007-03-22
Date of Test(s) : 2007-03-26, 27
Date of Issue :2007-04-09
Max. SAR : 0.278 W/kg (CDMA 1900 Body Face Down High Channel 15mm)
Standards:

FCC OET Bulletin 65 supplement C
IEEE 1528, 2003
ANSI/IEEE C95.1, C95.3

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all
products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Testing Korea Co., Ltd. or testing done by
SGS Testing Korea Co., Ltd. in connection with distribution or use of the product described in this
report must be approved by SGS Testing Korea Co., Ltd. in writing.

Tested by " Leo Kim W 2007-04-09

Approved by * Albert Lim % 2007-04-09




! Report File No. : STROS-07-009
Sﬁs Date of Issue : 2007-04-09
_ 4 — Page : 2/49

Contents

1. General Information
1.1 TEStINE LaDOTALOTY ... eueeteitet et ettt et et et e e e e et et et e e e e e et e e e e enenenns 3
1.2 Details Of APPICANL. ... ..t e 3
1.3 VETSION OF REPOTL. .. vttt e e e e e e e e e 3
1.4 DeScription OF EUT(S). ... uiuintitititit ettt ettt et et et et e et e e ettt e et e e e e aereeeaenas 3
1.5 TeSt ENVIFONMENL. .. o.outtii ittt e e et 4
1.6 Operation dESCIIPLION. .. .. u.uue ettt ettt 4
1.7 Evaluation PrOCEAUTIES. ... . .vieiet ettt et ettt et et e ettt et e ettt et et e e et e e e e eeaas 4
1.8 The SAR Measurement SYStEIM. ... . .uiuunieit ittt et e eee e 5
1.9 SyStem COMPONENTS. .. ..uvuietnittieet ittt ettt et et et e et et e e et e e e s e e s e e s e e et e e eseeneaas 7
1.10  SAR System VerifiCation. .........o.iuititititiit ittt e 8
1.11  Tissue Simulant Fluid for the Frequency Band.................coviiiiiiiiiiiiiiieeeeeee, 10
1.12  Test Standards and LImits...........c.ouiiiiiiiii e 11

2. INSEFUMENTS LLIST. ...ttt e e e e e e e e e et e e aen e 13

3. Summary of Results 14

APPENDIX

A. Photographs of EUT & EUT’s Test Setup
B. DASY4 SAR Report

C. Uncertainty Analysis

D. Calibration certificate



S5GS

Report File No. : STROS-07-009
Date of Issue : 2007-04-09
Page : 3/49

1. General Information

1.1 Testing Laboratory

SGS Testing Korea Co., Ltd.
Wireless Div. 2FL, 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea 435-040

Telephone 1 +82 +31 428 5700
FAX 1 +82 +31 427 2371
Homepage : www.electrolab.kr.sgs.com

1.2 Details of Applicant

Manufacturer
Address

Contact Person
Phone No.
Fax No.

1.3 Version of Report

: ITWell Co., Ltd.

: Room 505, Gayang Techno-Town, 1487, Gayang 3-dong,
Gangseo-gu, Seoul, Korea, 157-810

: Lim Hyung-Jun

1 82-2-360-2354

1 82-2-720-1916

Version Number Date Revision
00 2007-04-09 Initial issue
1.4 Description of EUT(S)
EUT Type : PDA
Model : XPDA-S
Serial Number : 0982994

Hardware Version

: XPDAS-M2V9-DR11

Software Version

: Windows CE 4.2(ITW-5.18ES)

Mode of Operation : CDMA 1xRTT
Duty Cycle : 100%
Body worn Accessory : None
Tx Frequency Range : 1851.25~1908.75 MHz (CDMA US PCS)
Antenna Type / Gain : Helical Antenna / 0 dBi

Battery Type

: 7.4 VDC Lithium-Ion Battery




! Report File No. : STROS-07-009
SG S Date of Issue : 2007-04-09
il N A Page : 4/49

1.5 Test Environment

Ambient temperature : 221°C
Tissue Simulating Liquid |: 22.0°C
Relative Humidity 2 51 %

1.6 Operation Configuration

The device in CDMA mode was controlled by using a Communication tester(ES515C). Communication between the
device and the tester was established by air link. Measurements were performed at the lowest, middle and highest
channels of the operating band. The EUT was set to maximum power level during all tests and at the beginning of each
test the battery was fully charged.

The DASY4 system measures power drift during SAR testing by comparing e-field in the same location at the

beginning and at the end of measurement.

1.7 EVALUATION PROCEDURES

- Power Reference Measurement Procedures

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The Minimum distance of probe sensors to surface determines the closest
measurement point to phantom surface. The minimum distance of probe sensors to surface is 4 mm. This distance
cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the probe properties (for

example, 2.7 mm for an ET3DV6 probe type).

- The entire evaluation of the spatial peak values is performed within the Post-processing engine
(SEMCAD). The system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to
find the cube with highest averaged SAR is divided into the following stages:

1. The extraction of the measured data (grid and values) from the Zoom Scan.

2. The calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

3. The generation of a high-resolution mesh within the measured volume

4. The interpolation of all measured values from the measurement grid to the high-resolution grid

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor
to surface

6. The calculation of the averaged SAR within masses of 1g and 10g.
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The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm away from the probe tip.
During measurements, the probe stops shortly above the phantom surface, depending on the probe and the
surface detecting system. Both distances are included as parameters in the probe configuration file. The
software always knows exactly how far away the measured point is from the surface. As the probe cannot
directly measure at the surface, the values between the deepest measured point and the surface must be
extrapolated. The angle between the probe axis and the surface normal line is less than 30 degree.

In the Area Scan, the gradient of the interpolation function is evaluated to find all the extreme of the SAR
distribution. The uncertainty on the locations of the extreme is less than 1/20 of the grid size. Only local
maximum within —2 dB of the global maximum are searched and passed for the Cube Scan measurement. In
the Cube Scan, the interpolation function is used to extrapolate the Peak SAR from the lowest measurement
points to the inner phantom surface (the extrapolation distance). The uncertainty increases with the
extrapolation distance. To keep the uncertainty within 1% for the 1 g and 10 g cubes, the extrapolation
distance should not be larger than Smm.

The maximum search is automatically performed after each area scan measurement. It is based on splines in
two or three dimensions. The procedure can find the maximum for most SAR distributions even with
relatively large grid spacing. After the area scanning measurement, the probe is automatically moved to a
position at the interpolated maximum. The following scan can directly use this position for reference, e.g.,
for a finer resolution grid or the cube evaluations. The 1g and 10g peak evaluations are only available for
the predefined cube 7x7x7 scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements. The measured volume of 30x30x30mm contains about 30g of tissue. The first
procedure is an extrapolation (incl. Boundary correction) to get the points between the lowest measured
plane and the surface. The next step uses 3D interpolation to get all points within the measured volume. In
the last step, a 1g cube is placed numerically into the volume and its averaged SAR is calculated. This cube
is the moved around until the highest averaged SAR is found. If the highest SAR is found at the edge of the
measured volume, the system will issue a warning: higher SAR values might be found outside of the
measured volume. In that case the cube measurement can be repeated, using the new interpolated maximum

as the center.

1.8 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement System uses a
Computer-controlled 3-D stepper motor system ( Speag Dasy 4 professional system ). A Model ET3DV6
1782 E-field probe is used to determine the internal electric fields. The SAR can be obtained from the
equation SAR= ¢ (|Ei|2)/ p where ¢ and p are the conductivity and mass density of the tissue-simulant. 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).
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*A dosimeter probe, i.c., 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.

Remote Contro| B ox FC
T —— —
| ——
—

=

—
—

OGO

Signal lamps

Ny

Ebcti OptealSoerk 1 E03

DaE
hile azure me nt Senver

DASY4

Pt 1y

E- tipKbe
W 2B detec)

23 50 1l
‘+ogialbo

LightBzsm

1= Riarn

| [ teenesmyemg
1

Pt deuke ok rtest

robot
[ ] controller
O (CSTMB—Npe) deuke hoter

Teach Pendant

L 1

Fig a. The microwave circuit arrangement used for SAR system verification

* The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals
for the digital communication to the DAE and for the analog signal from the optical surface detection. The
EOC is connected to the measurement server.

* The function of the measurement server is to perform the time critical tasks such as signal filtering, control
of the robot operation and fast movement interrupts.

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

* A computer operating Windows 2000 or Windows XP.

* DASY4 software.

* Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.

* 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.

* Validation dipole kits allowing to validate the proper functioning of the system.
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1.9 System Components

ET3DV6 E-Field Probe

Construction : Symmetrical design with triangular core Built-in shielding

against static charges PEEK enclosure material (resistant to
organic solvents, e.g. glycol).

Calibration : In air from 10 MHz to 2.5 GHz In brain simulating tissue
(accuracy + 8%)

Frequency : 10 MHz to >6 GHz; Linearity: +0.2 dB (30 MHz to 3 GHz)

Directivity :  £0.2 dB in brain tissue (rotation around probe axis)
+0.4 dB in brain tissue (rotation normal to probe axis)

Dynamic : 5 uW/gto>100 mW/g; Linearity: £0.2 dB

Range

Srfce. Detect : +0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces

Dimensions : Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 6.8 mm

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

phone

ET3DV6 EField Probe

NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX D” for the Calibration
Certification Report.
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The SAM Phantom is constructed of a
fiberglass shell integrated in a wooden table.
The shape of the shell is based on data from
an anatomical study designed to determine
the maximum exposure in at least 90% of all
users. It enables the dosimetric evaluation of
left and right hand phone usage as well as
body mounted usage at the flat phantom
region. A cover prevents the evaporation of
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three points in the robot
20+£0.1 mm

Approx. 25 liters

DEVICE HOLDER

Construction

In  combination with the Twin SAM
PhantomV4.0/V4.0C or Twin SAM, the Mounting
Device (made from POM) enables the rotation of
the mounted transmitter in spherical coordinates,
whereby the rotation point is the ear opening. The
devices can be easily and accurately positioned
according to IEC, IEEE, CENELEC, FCC or other
specifications. The device holder can be locked at
different phantom locations (left head, right head,
flat phantom).

1.10 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily system accuracy

SAM Phantom

Device Holdr

verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see

if the measured SAR was within +/- 10% from the target SAR values. These tests were done at 1900MHz.

The tests were conducted on the same days as the measurement of the EUT. The obtained results from the

system accuracy verification are displayed in the table 1 (SAR values are normalized to 1W forward power

delivered to the dipole). During the tests, the ambient temperature of the laboratory was in the range

20~23 °C, the relative humidity was in the range 40~60% and the liquid depth above the ear reference

points was above 15 cm in all the cases. It is seen that the system is operating within its specification, as the

results are within acceptable tolerance of the reference values.
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B. EMPOWER Model 2001-BBS3Q7ECK Amplifier
C. Agilent Model E4419B Power Meter
D. Agilent Model 9300H Power Sensor
E. Agilent Model 777D/778D Dual directional coupling

F. Reference dipole Antenna

System Validation Results

Fig b. The microwave circuit arrangement used for SAR system verification

Photo of the dipole Antenna

oy Target Measured _r .
Vahlg?t“"“ Themre SAR I g SAR I g Dez(}/a;lon Date Tellgq“zfc)
(1W) (1W) ° p-
D1900V2 | 1900 MHz
SN, 50033 Brain 39.7W/kg | 38.84 W/kg -3.00 Mar. 26,2007 | 22.0

Table 1. Results system validation




SGS

Report File No. :

Date of Issue :

Page :

1.11 Tissue Simulant Fluid for the Frequency Band

STROS-07-009
2007-04-09
10/49

The dielectric properties for this simulant fluid were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequence band 200 MHz to 20 GHz) in conjunction with Agilent E5S070B Network
Analyzer(300 KHz-3000 MHz ) by using a procedure detailed in Section V.

Tissue o Dielectric Parameters
f (MHz) Limits / Measured Simulated Tissue
type Permittivity | Conductivity .
Temp(C)
Measured, 2007-03-26 39.5 1.36 22.0
Head Recommended Limits 40.0 1.40 22.0
1900 Deviation(%) -1.25 -2.86 -
Measured, 2007-03-26 52.26 1.57 22.0
Body Recommended Limits 533 1.52 22.0
Deviation(%) -1.96 3.29 -
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The composition of the brain tissue simulating liquid

The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters

required for routine SAR evaluation.

Ingredients Frequency (MHz

(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 4145 | 524 | 41.05 | 56.0 | 549 | 404 | 62.7 | 732
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 | 0.18 0.5 0.5 0.04
Sugar 5632 | 46.78 | 56.0 | 450 | 56.5 | 41.76 | 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 | 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 | 4492 | 00 0.0 26.7
Dielectric Constant | 43.42 | 58.0 | 42.54 | 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) | 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78

Salt: 99"% Pure Sodium Chloride Sugar: 98 % Pure Sucrose

Water: De-ionized, 16 MQ' resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99"% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether

1.12 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria
published by the American National Standards Institute (ANSI) for localized specific absorption rate
(“SAR”) in Section 4.2 of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.3-2003, Copyright 2003 by the
Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,”” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is

a measure of the rate of energy absorption due to exposure to an RF transmitting source. SAR values have
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been related to threshold levels for potential biological hazards. The criteria to be used are specified in
paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 kHz to 6 GHz. Portable devices that transmit at frequencies above 6 GHz are to
be evaluated in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and
calculations to demonstrate compliance with MPE field strength or power density limits for devices
operating above 6 GHz should be made at a minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the whole-body and spatial
peak SAR not exceeding 8 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the
shape of a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not
exceed 20 W/kg, as averaged over an 10 grams of tissue (defined as a tissue volume in the shape of a cube).
Occupational/Controlled limits apply when persons are exposed as a consequence of their employment
provided these persons are fully aware of and exercise control over their exposure. Awareness of exposure
can be accomplished by use of warning labels or by specific training or education through appropriate
means, such as an RF safety program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over the whole-body and
spatial peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume
in the shape of a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall
not exceed 4 W/kg, as averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a
cube). General Population/Uncontrolled limits apply when the general public may be exposed, or when
persons that are exposed as a consequence of their employment may not be fully aware of the potential for
exposure or do not exercise control over their exposure. Warning labels placed on consumer devices such as
cellular telephones will not be sufficient reason to allow these devices to be evaluated subject to limits for

occupational/controlled exposure in paragraph (d)(1) of this section.(Table .4)

H £ Uncontrolled Environment Controlled Environment

uman Exposure General Population Occupational
Partial Peak SAR
(Partial) 1.60 m W/g 8.00 m W/g
Partial Average SAR
(Whole Body) 0.08 m W/g 0.40 m W/g
Partial Peak SAR 4.00 y ) y
(Hands/Feet/Ankle/Wrist) 00 m Wig 0.00 m W/g

Table .4 RF exposure limits
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2. Instruments List
. Serial Due date of
Manufacturer Device Type Number Calibration
Staubli Robot RX90BL F03/5W05A1/A/01 N/A
Schmid& . . .
Partner Dosimetric E-Field ET3DV6 1782 May 2, 2007
. . Probe
Engineering AG
Schmid&
Partner 1900 MHz System D1900V2 54033 August 16, 2007
. . Validation Dipole
Engineering AG
Schmid& Data acquisition
Partner quis DAE3 567 September 22, 2007
. . Electronics
Engineering AG
Schmid&
Partner Software DASY 4 V4.5 - N/A
Engineering AG
Schmid&
Partner Phantom SAM Phantom V4.0 TP-1299 N/A
Engineering AG
Agilent Signal Generator E4421B MY43350132 December 8, 2007
Empower RF Power Amplifier | 2001-BBS3Q7ECK 1032 D/C 0336 May 20, 2007
Systems, Inc.
Agilent Network Analyzer E5070B MY42100282 May 30, 2007
Agilent Dielectric Probe Kit 85070D 2184 N/A
Agilent Power Meter E4419B GB43311126 December 8, 2007
. MY41495308
Agilent Power Sensor E9300H MY41495314 December 8, 2007
Agilent Mobile Test Unit E5515C GB43345198 May 20, 2007
Microlab LP Filter NA-30N - December 8, 2007
Agilent Dual Directional 777D 50128 December 8, 2007
Coupler
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3.Summary of Results
Ambient Temperature (°C) 22.2
Liquid Temperature (°C) 22.0
CDMA 1XRTT US PCS Body SAR | pate March 26, 2007
. Conducted
Mode Test Traffic Channel Power(dBm) 19 SAR
Position Frequency (Wikg)
(MH2) Channel Before After
Face Up 1880 600 23.64 23.63 0.112
Face D 1 23.64 28. 2
CDMA ace Down 880 600 3.6 8.63 0.270
PCS

Face Down 1851.25 25 23.15 23.15 0.213

Face Down 1908.75 1175 23.58 23.57 0.278
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Appendix A
EUT Photographs
Front View of EUT

Rear View of EUT
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Inside View of EUT
F

CDMA Antenna
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Right View of EUT

Left View of EUT
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Top View of EUT

r A

Bottom View of EUT

4 b
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Body-Front Position

k.

Body-Rear 15mm Position
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Appendix B
Test Plot - DASY4 Report
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1900 MHz Validation Test

Date/Time: 2007-03-26 4:08:37

Test Labomtory: SG5 Testing Korea
File Name: Validation |200MHz.dad

DUT: Dipole 1900 MHz; Type: D1900V2; Serfal: D190V - SN: 54033
Program Name: Validation 1900%Hz

Communication System; CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medinm parameters used: = 1900 MHz, o = 136 mho/m. £ =30.5 p= lmt'itg'mj
Phantom section: Flat Section

DASYH Configurstion:

- Probe: ETADVE - SN1T82; ConvF(5.19, 5,19, 5.19) Calibrated: 20:06-05-02

= Sensor-Surface; 4mm (Mechanical Surface Detection)

- Electromcs: PAE3 Sn567; Calibrated: 2006-09-22

- Phantom: SAM MIC #2000-93 with CRP; Type: SAM MIC #2000-93; Serial: TP-1299

- Measurement SW; DASY4, V4.7 Build 44; Postprocessing 5W; SEMCAD, V1.8 Build 171

Validation 1900MHz 5/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximmm value of SAR (interpolated) = 11.6 mWig

Validation 1900MHz 5/Zoom Scan (7x7x7HCube 0: Measurement grid: dx=5mm.
dy=5mm, dz=5mm

Reference Value = 2.7 Vim; Power Drift = -0.012 d8

Peak SAR (extrapolated) = 16.7 Wike

SAR( g) = 9.71 mW/g: SAR(10 g) = 816 mWig

Maximum value of SAR (measured) = 1008 mWig

1
o.0o0

-1.50
-F.on
“1Ls

-14.0

s

0 dB = 10.3mW/g
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CDMA 1900 SAR Test

Date/Time: 2007-03-26 6:36:34

Test Laboratory: 5G5S Testing Korea
File Name: Eace Up.dad

DUT: XPDA-S; Type: PDA; Serial: NA
Program Name; CDMAT900Body

Communication System: PCS 1900, Frequency: 1880 MHzDuty Cycle: 1:1
Medium parameters used: = 1880 MHz o = 157 mho/m; £ = 52.5; p = 1000 k;y‘m’
Phantom section: Flat Section

DASY4 Configuration:

= Probe: ET3DVE - SNI1T82; ConvFi(4.73, 4.73, 4,731 Calibraed: 2006-0502

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

- Electronics: DAE3 Sn567, Calibrated: 2006-0%-22

- Phantom: SAM MIC #2000-83 with CRP; Type: SAM MIC #2000-93; Serial: TP-1299

- Messurement 5W: DASY4, V4.7 Build 44; Postprocessing 5W: SEMCAD, V1.8 Buld 171

CDMA1900_Body_Face Up_Mid/Area Scan (81x101x1): Measurement goud: dx=15mm,
dy=15mm

Maximum value of SAR (interpolated) = 0.132 mW/ig

CDMA1%00_Body_Face Up_Mid/Zoom Scan (7x7x7)/Cube : Measurement grid:
dx=5mm, dy=3mm, dz=5mm

Reference Value = 3.79 Vim; Power Dinft = -0.063 dB

Peak SAR (extrapolated) = 0.171 Wike

SAR( g) - 0112 mW/g SAR(10 ) - 0.066 mW/g

Maximum valie of SAR (measured) = 0.129 mW/ig

-6
-6.32
-0.48

A6

REH

0 dB = 0.129mWig
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Date/Time; 2007-03-27 10;17;1%

Test Laboratory: 5G5S Testing Korea
File Name: Eace Dowrldad

DUT: XPDA-S; Type: PDA; Serial: N'A
Program Name; CDMAT900Body

Communication System: PCS 1900, Frequency: 1880 MHzDuty Cycle: 1:1
Medinm parameters used: = 1880 MHz o = L57 mho/m; £ = 525 p = 1000 k;y‘m’
Phantom section: Flat Section

DASY4 Confignration:

= Probe: ET3DVE - SNI1T82; ConvFi(4.73, 4.73, 4,731 Calibraed: 2006-0502

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

- Electronics: DAE3 Sn567; Calibealed: 2006-09-22

- Phantom: SAM MIC #2000-83 with CRP; Type: SAM MIC #2000-93; Serial: TP-1299

- Messurement 5W: DASY4, V4.7 Build 44; Postprocessing 5W: SEMCAD, V1.8 Buld 171

CDMA1900_Body_Face Down_Mid_15mm/Area Scan (81x101x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.316 mWig

CDMA1900_Body_Face Down_Mid_15mm/Zoom Scan (7x7x7yCube 0: Measurement
grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 6.74 Vim, Power Drift =0.17 dB

Pegk SAR (extrapolated) = 0,444 Wikg

SAR( g) - 0270 mW/g SAR(10g) - 0.171 mW/g
Maximum valie of SAR (measured) = 0.298 mW/g

-2.96

QLR

0 dB = 0.298mW/g
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Date/Time; 2007-03-27 10;54;44

Test Laboratory: 5G5S Testing Korea
File Name: Eace Dowrldad

DUT: XPDA-S; Type: PDA; Serial: N'A
Program Name; CDMAT900Body

Communication System: PCS 1900, Frequency: 1851.25 MHz:Duty Cycle: 151
Medium parameters used (interpolated): £= 185125 MHz, o = 1.56 mho/m; e = 52.4; p = 1000

kg/m?
Phantom section: Flal Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782; ConvF(4.73, 4.73, 4.73); Calibrated: 2006-05-02

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

- Electronics; DAE3 Sn567; Calibrated: 2006-09-22

- Phantom: SAM MIC £2000-93 with CRP; Type: SAM MIC #2000-93; Serial: TP-1299

- Measurement SW: DASY4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

CDMA190M_Body Face Down_Low_15mm/Area Scan (81x101x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.243 mW/g

CDMA19M_Body_Face Down_Low_15mm/Zoom Scan (7x7x7)/Cube 0 Measurement
grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 7.78 Vim; Power Drift = -0.157 dB

Peak SAR (extrapolated) = 0,329 Wikg

SAR( g) = 0213 mW/g SAR(10 g) = 0.137 mWig

Maximum value of SAR (measured) = 0,231 mWig

29z
-5.04

8,76

0 dB =023 mWig
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Date/Time; 2007-03-27 11;1%:43

Test Laboratory: 5G5S Testing Korea
File Name: Eace Dowrldad

DUT: XPDA-S; Type: PDA; Serial: NA
Program Name; CDMAT900Body

Communication System: PCS 1900, Frequency: 1908.75 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): £= 1908.75 MHz. & = 1.58 mho/m; £, = 52.1; p = 1000

kg/m?
Phantom section: Flal Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782; ConvF(4.73, 4.73, 4.73); Calibrated: 2006-05-02

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

- Electronics; DAE3 Sn567; Calibrated: 2006-09-22

- Phantom: SAM MIC £2000-93 with CRP; Type: SAM MIC #2000-93; Serial: TP-1299

- Measurement SW: DASY4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

CDMA1900_Body_Face Down_High_15mm/Area Scan (81x101x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.289 mWig

CDMA19M_Body_Face Down_High_15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dy=5mm, dy=5mm, dz=5mm

Reference Value = 6.94 Vim; Power Drift =-0.120 dB

Peak SAR (extrapolated) = 0,590 Wikg

SAR( g) = 0278 mW/g SAR(10 g) = 0.165 mW/g
Maximum vahe of SAR (measured) = 0.288 mW/ig

-3am
-6.36
-0.54

AT

15.49

0 dB = 0.288mW/g
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Appendix C

Uncertainty Analysis

Uncertainty of SAR equipments for measurement

Uncertainty Probability - cil Standard unc vi or
ltems value % | Distribution Divisor 1g (1) Veff
Measurement System
Probe calibration 4.8 |normal 1 1 4.8% o
Axial isotropy 4.7 rectangular V3 (1-cp)'* 1.9% o0
Hemispherical isotropy 9.6 rectangular N 3 (CD)”2 3.9% co
Boundary effects 1.0  rectangular v 3 1 0.6% oo
Linearity 4.7  rectangular v 3 1 2.7% o0
System Detection limits 1.0  rectangular N 3 1 0.6% oo
Readout Electronics 1.0  |normal 1 1 1.0% 00
Response time 0.8 rectangular N3 1 0.5% oo
Integration time 2.6 rectangular N3 1 1.5% oo
RF Ambient Conditions 3.0 rectangular V3 1 1.7% oo
Mech. constrains of robot 0.4  rectangular v 3 1 0.2% 00
Probe positioning 2.9  rectangular N 3 1 1.7% oo
Extrap. and integration 1.0 rectangular N3 1 0.6% co

Uncertainty of measurements

Test Sample Related

Device positioning 2.9 |normal 1 1 2.9% 145
Device holder uncertainty 3.6  |normal 1 1 3.6% 5

Power drift 5.0 rectangular v 3 1 2.9% o

Phantom and Setup

Phantom uncertainty 4.0 rectangular N3 1 2.3% oo

Liquid conductivity(target) 5.0 rectangular v 3 0.64 1.8% o

Liquid conductivity(meas.) 5.0 |normal 1 0.64 3.2% o

Liquid permittivity(target) 5.0 ectangular v 3 0.6 1.7% o

Liguid permittivity(meas.) 5.0 |normal 1 0.6 3.0% o0

Uncertainty of SAR system

Combined Standard Uncertainty 10.6%

Expanded Standard Uncertainty(k=2) 20.6%
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- PROBE Calibration Certificate

Calibration Laboratory of ey
Schmid & Partner o
Engineering AG i — i
Zeughoussirasss 43, 8064 Zurich, Switzerland "-anﬁlwc"
Accrodited by fle Swiss Feceral Office of Melrology and Accreditston Acereditation Mo.: SCS 108

The Swiss Acoreditation Servica is ona of the signateries 1o tha EA
Mubtilsteral Agresment for the recognition of calibration certificates.

cient  SGS KES (Dymstec) Cenificats Wo: ET3-1782_May06
[CALIBRATION CERTIFICATE
- ET3DV6 - SN: 1782

| Catbration procedun(s) QA CAL-01.v5 and QA CAL-12.v4

Calibration data| May 2, 2006

| Condition o the calbrated e [N Tolerance

This calitration cerificats documants tha tracaability bo national standands, which resibe ihe phvsesl urds of messammants (5}
This maasuramants and tha unoerainties with confidencs probalility ane ghven on the lollowing pages and are past of the cardificale.

All calibraticrs har boen conducied in fhe closed laboralony facilty: arérsamant lemparntune (22 £ 35°C and humidity < T0%

Cabbration Equipment used (MATE crilical for calibration)

Fimny Hiimes 0. Cal Data {Caltwratod by, Cortificatn o} __Siphacien Callration !

Poweer rmstor B4 100 GB41Z03ETS E-Apr-06 [METAS, Ma. 2571-0055T) Apar 0T

Prramt sihines E44124 MY 41485277 BeApr-0f (METAS, Ma, 251-0055T) AprdT

Porwe ssnaor E44728 Md 1 ABEOET E-Apr-8 (METAS, Na. 251-00357) AT

Fielerancn 3 gl ARnruintior SN: 55054 [3c) 11-Aug-05 (METAS, Mo, 251-00480) Ay (W

Ralerance 20 dB Athenuator BN: S8008 (206} A-Ape-08 METAS, No. 251-00888) ApO7

Reolerence 30 9B Atisousion SN: 55126 (300) 11-Aug-08 (METAS, No. 251-D0500) Aug-0i

Rulessnce Probe ES30V2 SN 3013 2-Jun-08 (SPEAG, No. ES3-3013_kand) dar-07

DAEL 8N 654 TFab-0f (SPEAG. No. DAE4-654_FabDdb) Fab-O7 l

Seconcary Standards oW Chack Date {in houne) Sehdulod Chack

FF genarotor HE DELBE LS4 T00 4-AuB0 [SPEAG, in house chedk Mey-05) Ini howuse chedck: Ko7

Mubwork Analyzor HP BTS3E USITIa0A0S -0 -0 (SPEAG, In houss chistl Meonv-08) I houss chack: Nov 06 |
Maeny Function Signatur

Calibrated by Kl Pkvie Technical Managor ;E M‘@_

This cafibration carficals shad not be mproduned axcegl in full withoul wifien approvsl of the laboniony.

Carificale No: ET3-1782_May06 Page 1 of @
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§  Schwelzarischer Kalibriardinnat
Sarvice suissa dlalonnages

€ sanixio svizzers o1 trstura

5 Swiss Calibration Service

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 41, 8004 Zurich, Switzeriand

Accrdted by the Swiss Federsl Office of Metrology #nd Accraditation Accrediation Ne: SCS 108
The Swiss Accreditation Service ks one of the signatories to ths EA
Multilateral Agresment for the recognition of calibration cenificatos

Glossary:

TSL tissue simulating liquid

NORMxy,.2 sensitivity in free space

ConF sansitivity in TSL / NORMx,y.z

DCP diode comprassion point

Polarization ¢ o rotation around probe axis

Polarization 5 #% rotation around an axis that is in the plane normal lo probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b) CEMELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure lo electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:
= NORMz v,z Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-cell; f > 18600 MHz:
R22 waveguide), NORMx,y,z are only intermediate values, i.e., the uncertainties of
MORMzx, v,z doas not effect the E’-fiald uncaertainty inside TSL (see below ConvF).

« NORM(Ox.y.z = NORMx.y .z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncerainty of
the frequency response |s included in the stated uncertainty of ConvF.

« DCPx.y.z: DCP are numerical linearization parameters assessed based on the dala of
power swaep (no uncerlainty required). DCP does not depend on frequency nor media.

= ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f = 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > BOD MHz. The same setups are used for
assassmant of the parameters applied for boundary compensation (alpha, depth) of which
typical uncerainty values are given. Thase parameters are used in DASY4 software 1o
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx,y.z * ConvF whereby the uncartainty corresponds to that given for CanvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extending the validity from £ 50 MHz to + 100 MHz,

» Sphercal isotropy (30 deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No folerance required.

Cariificate Mo: ET3-1782_May06 Page 2ol 0
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ET3DVE SN:1782 May 2, 2006

Probe ET3DV6

SN:1782

Manufactured: April 15, 2003
Last calibrated: April 28, 2004
Recalibrated: May 2, 2006

Calibrated for DASY Systems

(Mote: non-compatible with DASY2 systeml)

Cerfificate No: ET3-1782_MayD6 Page 3ol D
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ET3DVE SN:1782 May 2, 2006

DASY - Parameters of Probe: ET3DV6 SN:1782

Sensitivity in Free Space” Diode Compression”
MormX 1.89 +10.1% pNVIm)? DCP X 94 mv
NormY 167 £10%  pVIVIm)® DCP Y o4 mV
Mormz 1.88 £ 10.1% pVIVIm)® DCP Z a4 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B,

Boundary Effect

TSL 900 MHz  Typical SAR gradiant: 5 % per mm
Sensor Center io Phantom Surface Distanca 37T mm 4T mm
SAR,, [%] Without Correction Algorithm T8 4.1
SARL, [%] With Correctlon Algorithm 0.1 0.2

TSL 1810 MHz Typlcal SAR gradient: 10 % par mm
Sensor Center to Phanlom Surface Distance AT mm 4.7 mm
SAR, [%] Without Cosmaction Algorithm 6.8 ar
SAR . [¥] With Correction Algorithm 0.2 0.3

Sensor Offset

Probe Tip Io Sansor Cenlar 2.T mm

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 approximataly 95%.

* The uncestainties of MormX. Y 2 do nol affect the E'-fiekd uncedainty inalde TSL (ses Page 8)
* Mumancal insaneatan porsmahar anosrainty not reguined.

Canificals No: ET3-1782_MaydE Page 4 of §
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ET3DVE SN:1782 May 2, 2006

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

o9
0.8
o7
06
05 + i 4
0 500 1000 1500 2000 2500 3000
1 [MHz]
—a— TEM —a—RZ2

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Canificate Ma: ET3-1782_May06 Page Sof 8
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ET3DVE SN:1782 May 2, 2006

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

1.0

0.8 e S (S S R S 1 S O | R (1S (. | et . |

o8 | | - SN A1 RRE RN NN [ A Y . . | —o— 30 MHz
== u_‘ + | BEE SEE SEm EEE T SR S S N . 4 + 1 1MMI.{;_
g o2 | - o
5 00 satt i il itcssp et tiiliRantttsessnts o jo00 i
W | HE | 2500 MHz

_OE .........

.,alﬂ ..........

A0 1

(] 60 120 180 240 300 360

Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)

Cadificate Mo: ET3-1782_May08 Page & of 8
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ET3DVE SN:1782 May 2, 2006

Dynamic Range f(SARqa4)
(Waveguide R22, f = 1800 MHz)

1.E+7

1.E+8

1.E+5

1.E+4

T.E+3

Inpud Signal [iv]

1.E+2

1.E+1

0,0001 0.001 0.0 0.1 1 k(] 100
SAR [mWiem']

—g—nol compansaled == compansated

. -.4...:.. I PR PSS

0,001 0.01 0.1 1 10 100
SAR [mW/iem®]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Ceriificate MNo: ET3-1782_May06 Page 7ol 9
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Conversion Factor Assessment

=900 MHz, WGLS RS (head)

STROS-07-009
2007-04-09
36/49

May 2, 2006

f=1810 MHz, WGLS R22 (haad)

30.0

—@— Analytical = RARASUTEMANS

f[MHz) Validity (MHz]* TSL__Pormittivity Conductivity Alpha Depth  ConvF Uncedtainty

450 £ 50/ + 100 Hoad 43.525% 087 5% 0.26 2.894 6.75 +13.3% (k=2)
800 + 850/ + 100 Head 41.5%5% 0.97 + 5% 0.57 1.78 B.34 % 11.0% (k=2)
1810 & 50/ =100 Head 40.0 & 5% 1,40 & 5% 0.48 2.81 518 £ 11.0% (k=2)
2000 250 /2100 Head 400 = 5% 1.40 £ 5% 0.50 277 4,72 = 11.0% (k=2)
2450 + 50/ + 100 Head 39.22 5% 1.80 £ 5% 0.62 2.06 447 £ 11.8% (k=2)
450 + 50/ + 100 Body S56.725% 0.94 5% 025 442 B8.98 *13.3% (k=2)
Q00 + 50/ = 100 Body 55.015% 1.05 £ 5% 0.45 2.14 6.05 £ 11.0% (k=2)
1810 & 50/ + 100 Body 5331 5% 1.52 £ 5% 0.58 2.58 4.73 = 11.0% (k=2)
2450 & 50/ 2 100 Body 52.7 5% 1.95 + 5% .57 2.26 415 +11.8% (k=2)

© Tha validity of 2 100 MHz only spplles for DASY vd.4 and higher (ses Pags I} The uncertainty is the RES

of the ConvF uncertainty Bt calibration freg

Cariificate Mo ET3-1TE2_MayDdi

¥ and thi

Page Bol 9
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ET3DVE SN:1782

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

Enror [dB]

B0 000000 B-0.60-0060 0060040 B-040-0230 B-020-0.00
0000020 HEO20-040 O040-060 BEO0EMKOEN EO.ER.00

Uncertainty of Spherical Isotropy Assessmaont: £ 2.6% (k=2)

Cediificate No: ET3-1T82_May0s Page 0of 9
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-DAE Calibration Certificate

Calibration Laboratory of # LRy i g Schwslzsrischor Kalibriordionsi
Schmid & Partner s G Servics sulsse d'dtalonnage
Enginearing AG 3 Servizio svizzero di taratura
Zaughaussirasss 43, B00A Zurich, Switzariand ¢bﬁf‘ S Swiss Calibration Servies
Accredited by the Swiss Federal Office of Metrology and Accraditation Accreditation Mo.: SCS 108

Tha Swiss Accreditation Service |s one of the signalodies (o the EA
Multilateral Agroerment for the meognition of ealibration certificates

Clisni 5G5S KES (Dymstec) Cartificats Mo: DAE3-567_Sep06
CALIBRATION CERTIFICATE

Objsct DAE3 - SD 000 DO3 AA - SN: 567

Calibration procedurals) QA CAL-DBV12
Calibration procedura for the data acquisition electronics (DAE)

Catitrition ole; September 22, 2006

Condgition of ine calibrated itern. [N Tolerance

This calibration certificeln documents the traceatility bo national standards, which raakre the phyasesl units of measursmants (S1)
The messurements and ha uncortainties with confidence probability ace given on the follcwing piges and s part of 1he conificale
ANl calibrations hve been conducted in the closed Isbombory fecility; emdronmant termparmture (22 = 3)°C and humidity < T0%

Calibration Eguipment usad (MATE crlical Tor calibration)

Premary Standards oW Cail Date (Calitvatod by, Cortificate Mo ) Schedules Calibration

Fluks Pmosss Calibrator Type TO2 | SN: G205B03 T-0ct-08 (Sankral, Mo E-050073) Oe1-06

Sacondary Standarms o Chsck Crata [in housal Schedulsd Check

Calibrsior Box 1.1 SE UNS 008 AR 1002  18-Jun-08 (SPEAG, in house chack) In house chack Jun-O7
Mams Fumchion

Calibrated by: Stulng Gannott Technecion 4T .
fllkfe
Approved by: Fin Bowmibett RAD Direcior 5 y;:-/"i:" /4”'9;

Insued: September 22, 20086

This calibration cenificals shadl nol be reprocuced except in full wihou! wiitten appooval of the laboratory.

Cerificala No: DAE3-567_SepDE Page 1of 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 1004 Zurieh, Swimeriand

§ Schwelzerischer Kalibrierdienst
Service sulsse ddlalonnags
Servizio avizzero di laralura

S  Swiss Colibration Sarvice

Accradited by Ihe Swiss Federal Office of Metrology nd Accrecilation Accraditation No.: SCS 108
Thee Bwiss Accroditation Service |s one of the signatories to the EA
Multilsteral Agresmant for the recognitien of calibration certificalos

Glossary

DAE data acquisition electranics

Connector angle  information used in DASY system to align probe sensor X to the robol
coordinate system,

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Faclor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards, The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

= The following parameters contain technical information as a result from the performance
test and require no uncertainty.

= DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offset voltage is included in this measurement.

= Common mode sensitivity: Influence of a positive or negative common mode voltage on the
differential measurament.

= Channel separation: Influence of a voltage on the neighbor channels not subject to an input
voltage.

= AD Converfer Values with inputs shorted: Values an the internal AD converter
cormesponding to zero input voltage

s Input Offset Measurement: Output voltage and statistical results over a large number of
Zero voltage measureaments.

= Input Offset Current: Typical value for information; Maximum channel input offset current,
not considering the input resistance,

s Input resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement.

= Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Cedificate No: DAEI-5687_Sapli Page 2ol 5
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Calibration Laboratory of N g  Schwelzerischer Kalibrierdlenst
Schmid & Pariner St o Service suisse détalonnage
Enginearing AG e Servizio svizzero di taraturs
Zoughausstrassa 43, 8004 Zurich, Switzerland ?“«-:ﬁv* S  gwiss Calibration Sarvice
Accradited by ihe Swins Fedaral Offico of Matrology and Accreditstion Accreditation No.: SCS 108

The Swiss Accroditation Sarvice s ona of the signatories o the EA
Multiisteral Agreamant for the recognition of calibraticn cortificales

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X 1o the robot
coordinate system,

Methods Applied and Interpretation of Parameters
= DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the vollmeter in the respeclive range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncerainty is not required.

= Tha following parameters contain technical information as a result from the performance
test and require no uncertainty.

« DC Voltage Measurement Lineanty: Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offsel voltage is included in this measurement.

»  Common mode sensithvity: Influence of a positive or negative common mode voltage on the
differential measurement.

« Channel separation: Influence of a voltage on the neighbor channels not subject to an input
voltage.

«  AD Converter Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

+ Input Offset Measurement: Qulput voltage and statistical resulls over a large number of
zero voltage measurameants.

= [Input Offset Current: Typical value for information; Maximum channel input offset current,
not considering the input resistance.

= Input resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement.

= Low Battery Alarm Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating
madas.

Cartificale No: DAE3-567_SepD8 Page 2 ol &



DC Voltage Measurement
AT - Converter Resalution nominal

High Range:
Low Range:

iLsg =
iLse =

BV,
61nV
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full range =  -100...+300 my

full range = -1....... +3my

DASY measuremant parametors: Auto Zoro Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

Z

High Range

404,730 = 0.1% (k=2)

404 483 + 0.1% (k=2)

404 540 + 0.1% (k=2)

Low Ranga

384024 + 0,7% (k=3)

3.95155 + 0.7% (k=2)

304145 + 0.7% (k=2)

Connector Angle

Connector Angle o be used in DASY system

g5rt1"

Centificats No: DAES-S6T_Sop06
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Appendix
1. DC Voltage Linearity
High Range Input (uV} Reading (uV) Errar (%)
Channel X + Input 200000 199989.3 0.00
Channael X + Input 20000 2000458 0.02
Channel X = Input 20000 -200:00.83 0.00
Channel Y + Input 200000 2000001 0.00
Channel ¥ + Input 20000 20003.03 D.02
Channel ¥ = Input 20000 -100950 80 0.oD
Channel Z + Input 200000 200000.0 0.00
Channel Z + Imput 20000 20001.12 0.01
Channel Z = Input 20000 2000055 0.00
Low Range Irput (pV) Raading (uV) Error (%)
Channel X + Input 2000 19699.9 0.00
Channael X + Input 200 190,20 -0.35
Channal X = Input 200 -200.60 0.30
Channel ¥ + Input 2000 19699 0.00
Channel ¥ + Inpurt 200 190.26 -0.37
Channel ¥ = lnput 200 -201.02 0.51
Channal + Input 2000 1990.9 0.00
Channel Z + Input 200 199.42 -0.20
Channel Z = Input 200 -201.14 0.57
2. Common mode sansitivity
DASY measurement paramaters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Commen moda High Range Low Range
Input Voltage (m\) Average Reading (uV) Average Reading (pV)
Channal X 200 431 2.88
. 200 2,40 -2.80
Channal ¥ 200 232 1.893
- 200 <3.29 -3.48
Channel Z 200 64T 5.09
- 200 -7.71 -8.18
3. Channel separation
DASY measuremaent paramoters: Auto Zoro Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (V)
Channel X 200 - 290 0.11
Channel ¥ 200 1.27 - 3.38
Channel Z 200 -2.28 0.51 -

Caortificate No: DAE3-567_Sep0s
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High Range (LSB) Low Range (LSB)
Channel X 16355 16182
Channel Y 16140 16502
Channel Z 15903 14675

5. Input Offset Measurement

DASY maeasurement paramatans: Auto Zero Time: 3 sec, Measuring time: 3 sec
Imput 10M0

Average (uV) | min. Offset (uV) | maz. Offset vy | =™ mm
Channel X -0.31 -1.40 0.62 0.39
Channal ¥ =1.04 =181 .18 0.30
Channal =1.00 1,96 -0.20 0.35

6. Input Offset Current
Mominal Input circuitry offset currant on all channela: <25(A
7. Input Resistance
Zeroing (MOhm) Maasuring (MOhmj)
Channel X 02000 201.5
Channal ¥ D.2001 200.7
Channel Z 0.2000 207.4
8. Low Battery Alarm Voltage (verfied during pre fest)
Typlcal values Alarm Lewal (VDC)
Supply (+ Vo) +7.8
Supply (- Voc) -T.6

9. Power Consumption (verifisd during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (ma)
Supply (+ Veoe) 0.0 +B +14
Supply (- Vee) -0.01 -8 -]

Conificats Mo: DAEJ-567_SepDé
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- 1900 MHz Dipole Calibration Certificate

-.1"":1:'}“ B

Calibration Laboratory of A

Schmid & Partner %
Engineering AG S
mﬁ-m--ﬁ:. BO04 Zurich, Switzeriand R

ol

Accredited by the Swiss Federal Office of Metrology and Accraditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificales

S —
CALIBRATION CERTIFICATE

Accroditation No.: SCS 108

Object D1900V2 - SM: 5d033
Calibration procsdure)s) I: M‘ﬁ

Calibration fu _‘-i.'l' fipole validation kits
Calibration date: August 16, 2006

| Condition of the calibeated item N Tolarance

This caliration cerificate documeants the racaability 1o nabional standards, which realize the physeal units of measwemants (51)
The measuremants and the unceraintes with confidence probability are given on the following pages and are par of the certficale

All calibrations have been candected in the dosed labomtory fackty: amvironment temparature (22 + 3)°C and humidity < 70%.

Calibration Eguipmont used (MATE critical for calibration)

This calibration certificate shall not be reproduced except in full without writhen approval of ihe laboratory.

Primary Standands ID# Cal Date (Calibrated by, Certificate Ho.) Scheduled Calibration

Powar mater EPN-442, GBITABOTO4 04-0e2-05 (METAS, Mo, 251-00516) Det-06

Power sensor HP BABTA LIS373IITAS 04-0ct-05 (METAS, No. 251-00516) Ot-08

Reference 20 dB Attenusior SN: 5086 (20g) 10-Aug-06 (METAS, No 217-00581) Aug-07

Reference 10 dB Attenuator SN: 5047.2 (10} 10-Aug-08 (METAS, No 217-00581) Aug07

Faimranca Probe ET30VE BN 1507 28-0ct-05 (SPEAG, Mo, ET3-1507_Oci0s) Oct-06

DAE4 SN: 601 15-Dec-08 (SPEAG, Mo, DAE4-601_DacOf)  Dec08

Secondary Standarda IDw Chock Date (in howsa) Scheduled Check

Power sensor HP BAB1A MY4108231T 18-0ci-02 (SPEAG, in house check Oxt-05) In house check! Dcl-07

RF ganeraior Agilent E44218 MY41000675 11-May-05 (SPEAG, in house check Nov05) In housa chack: Now-07

Metwork Analyzer HP BT53E US3IT3IN058S 54206 18-0¢ci-01 (SPEAG, in house check Nov-05) In house chack: Now-D6
Nama Function Signature

Issued: August 17, 2006

Certificate No: D1900V2-5d033_Augls Page 1 of &
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Calibration Laboratory of ,.{"-'.:_“‘_L'.'__{':','“-__ Schweissrischer Kalibrierdens
Schmid & Partner ﬁé Service suissa détalonnags
Engineering AG g Sarvizio svizzero di taratra
Zoughaussirasss 43, 0004 Zurich, Switzariand -x_{ﬁy‘f atin ol railon Bervizss
Seccredited by e Swiss Fadaral Office of Metrology and Accraditation Accroditation No: SCS 108

The Swiss Accreditation Ssrvice s one of tha signatorios to the EA
MuREatarsl Agresmant for the recognition of ealibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, Decamber 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Moblle and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oniented
parallel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liuid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay batween the SMA connector and the antenna feed point. No
uncerainty required.

«  SAR measured: SAR measured at the stated antenna input power,

s  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

+ SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Canificate No: D1900V2-50033_AugDE Page 2 of €
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V4T
Extrapolatien Advanced Extrapolation
Phantom Modular Fiat Phantom V5.0
Distance Dipole Canter - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5mm
Fraquency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL paramaeters 20°C 40.0 1.40 mhaim
Measured Head TSL parameters (220£02)°C 405£6% 142 mhoim 2 6%
Head TSL temperature during test (21.4202)°C — -—
SAR result with Head TSL
SAR averaged over 1 e’ (1 g) of Head TSL condition
SAR maasursad 250 mW inpul power 968 mW /g
SAR nomalized nommalized o 1W IBEmMWIg
S8R for nominal Head TSL parametess ' nommadized 1o W 366 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Candition
SAR measured 250 mW input power S13mWig
SAR normalized normalized to 1W 205mWig
SAR for nominal Head TSL paramatars ' normalized to 1W 20,6 mW [ g £ 16.5 % (k=2)

' Comection to nominal TSL parameters according 1o d), chapter *SAR Sansitivities™

Certificate Me: D1800V2-50033_AugDS Paged ol B
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Appendix
Antenna Parameters with Head TSL
Impedance, iransiarmed to leed paint 5330+47TH0
Reatum Loss -256.1dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1,205 s

Aler lang term use with 100W radiated power, only & slight warming of the dipole nesr the feedpoint can be measured.

Tha dipole is made of standard semirgid coaxial cabls, The center conductor of the fseding line is directly connacted 1o the
sacond arm of the dipole. The antenna is thenefore shori-circuited for DC-signals,

Mo excessive force must be applied to the dipole arms, becauss thay might bend or the soidered connactions near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manutactured on March 17, 2003

Cartificals No: D1900V2-50033_Auqg08 Page 4 of B
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DASY4 Validation Report for Head TSL
Date/Time: 16.08.2006 §5:35:19

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d033

Communication System: CW; Frequency: 1900 MHz;Duty Cyele: 1:1

Medium: HSL U10 BB;

Medium parameters used: f= 1900 MHx, o = 1.42 mho/m; g = 40.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3IDVG - SN1507T (HF) ConvF(4.74, 4.74, 4.74); Calibrated; 28,10, 2005
= Semsor-Surface: 4mm (Mechanical Surfsce Detection)
*  Electronics: DWE4 Sni(i]; Calibrated: 15.12.2005
*  Phantom: Flas Phantom 3.0 (front); Type: QDOOOPS0AA: ©

= Messurement SWi DASYS, V4.7 Build 44; Peaprocessing SW: SEMCAD, V1.8 Build 171

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
de=5mm

Reference Value = 92.7 Vim; Power Drifl = 0,035 dB

Peak SAR (extrapolated) = 16.3 Wikg

SAR(1 g) = 9.66 mW/g; SAR(10 g) = 5.13 mWig

Maximum value of SAR (measured) = 10.6 mW/g

dB
o.oon

-6.96

-10.4

-1T.4

0 B = 10.6mW/g

Certificate No: D1000V2-50033_ Aug08 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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