Report File No. : F690501/RF-SAR002005
Date of Issue : 2012-06-26
Page : 1/54

SAR TEST REPORT

Equipment Under Test . Industrial PDA

Model No. : AT280

Applicant :Atid Co., Ltd.

Address of Applicant : Room 1210 Byeoksan Digital Valley 2 Cha, Gasan-dong,
Geumcheon-gu, Seoul, Korea

FCC ID . VUJAT280

Device Category . Portable Device

Exposure Category : General Population /Uncontrolled Exposure

Date of Receipt . 2012-06-22

Date of Test(s) : 2012-06-25

Date of Issue : 2012-06-26

Max. SAR ©0.039 W/kg (11b)

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 . Fred Jeong %Z 4b @ 2012-06-26

Approved by 1~ o Kim C . Ce 2012-06-26
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1. General Information

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

Telephone : +82 +31 428 5700
FAX 1 +82 +31 427 2371
Homepage : Www.ee.sgs.com/Korea

1.2 Details of Applicant

Manufacturer : Atid Co., Ltd.

Address : Room 1210 Byeoksan Digital Valley 2 Cha, Gasan-dong,
Geumcheon-gu, Seoul, Korea

Contact Person : sungjo- Hwang

Phone No. : +82 +070-8677-8592

E-mail : bksong@atid1l.com

1.3 Version of Report
Version Number Date Revision
00 2012-06-26 Initial issue

1.4 Description of EUT(s)

EUT Type Industrial PDA
Model AT280
Serial Number 3612142021
Mode of Operation :WLAN
Body worn Accessory : None
Tx Frequency Range 12412 Mz ~ 2462 Mz (WLAN)
Max. Conducted RF Power :19.24 dB m (WLAN)
Battery Type : DC 3.7 V (Li-ion Battery)

1.5 Test Environment

Ambient temperature (22 £ 2)°C
Tissue Simulating Liquid |: (22 £ 2)°C
Relative Humidity : (55 = 5)% R.H.
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1.6 Operation Configuration

The client provided a special driver and test program which can control the frequency and power of the WLAN
module. 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 1g and 10g 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.

The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7 mm 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.
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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 1g and 10g cubes, the
extrapolation distance should not be larger than 5 mm.

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 30x30x30 mm 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= o (|Ei|2)/ p where 6 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).

*A dosimeter 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.
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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 Mk to 2.5 Gz In brain simulating tissue
(accuracy + 8%)
Frequency : 10 Miz to>6 (Hz; Linearity: £0.2 dB (30 Miz 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 W/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 mn ET3DV6 E-Field Probe

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 Gz Compliance tests of mobile
phone

NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX C” for the Calibration

Certification Report.
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SAM Phantom

Construction: 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 the liquid. Reference markings on
the Phantom allow the complete setup of all
predefined phantom positions and measurement
grids by manually teaching three points in the
robot

Shell Thickness: 2.0+£0.1 mm

Filling Volume: Approx. 25 liters

SAM Phantom

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).

Device Holder '

1.10 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily system accuracy
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. This test was done at 2450 Mtz. The
test for EUT was conducted within 24 hours after each validation. The obtained result from the system
accuracy verification is displayed in the table 1 (SAR values are normalized to 1W forward power delivered
to the dipole). During the test, the ambient temperature of the laboratory was in the range (22 £ 2) ° C,
the relative humidity was in the range (55 = 5) % R.H. 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
result is within acceptable tolerance of the reference value.
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Fig b. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E4421B Signal Generator

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

F690501/RF-SAR002005
2012-06-26

Fig c. Photo of the dipole Antenna

Measured -
— Input Target SAR 1 g - Liquid
Valldgtlon Tissue Power b EEEITED (Normalized to SARLg DEsianey Date Temp.
Kit SAR 1g (Normalized to (%) 9
(W) 1W) W) (°C)
D2450V2 2450 Mtz
SIN: 734 Body 0.1 5.27 50.0 W/kg 52.7 Wrikg 5.40 2012-06-25 22.7

Table 1. Results system validation
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1.11 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequence band 200 Miz to 20 GHz) in conjunction with Agilent E5070B Network
Analyzer(300 kiz-3000 Mz ) by using a procedure detailed in Section V.
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Dielectric Parameters

o) | TN Limits/ Measured — T Simulated Tissue
type Permittivity Conductivity o
Temp(TC)
Measured, 2012-06-25 52.6 2.00 22.7
2450 Body Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%) -0.19 2.56 -

Typical composition of ingredients for liquid liquid tissue phantoms

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 | 41.45 | 52.4 | 41.05| 56.0 | 54.9 | 404 | 62.7 | 73.2
Salt (NaCl) 395 | 149 | 145 | 14 | 135 | 076 | 018 | 05 | 05 | 0.04
Sugar 56.32 | 46.78 | 56.0 | 45.0 | 56.5 | 41.76 | 0.0 | 58.0 | 0.0 | 0.0
HEC 098 | 052 | 1.0 | 1.0 | 1.0 | 121 | 00 | 1.0 | 00 | 00
Bactericide 019 | 005 | 01 | 01 | 01 | 027 | 00 | 01 | 00 | 00
Triton X-100 00 | 00 | 00 | 00 | 00 | 0.0 | 0.0 | 0.0 | 368 | 0.0
DGBE 00 | 00 | 00 | 00 | 0.0 | 0.0 [4492| 00 | 0.0 | 267
%‘gr';f;rr:tc 435 | 56.7 | 415 | 55.2 | 42.0 | 56.8 | 40.0 | 53.3 | 39.2 | 52.7
CO”&‘;%"'W 087 | 094 | 090 | 097 | 1.0 | 1.07 | 1.40 | 152 | 1.80 | 1.95

Salt: 99"% Pure Sodium Chloride
Water: De-ionized, 16 MQ" resistivity

Sugar: 98"% Pure Sucrose
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
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1.12 Test Standards and Limits

According to FCC 47CFR 8§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 kiz 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
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 kiz to 6 GHz. Portable devices that transmit at frequencies above 6 Gz 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 (Hz
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)
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Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

(Partial) 1.60 mW/g 8.00 mW/g
Partial Average SAR

(Whole Body) 0.08 nW/g 0.40 mW/g
Partial Peak SAR 400 1lilg 20,00 illg

(Hands/Feet/Ankle/Wrist)

Table .4 RF exposure limits

1.13 Justification for Extended SAR Dipole Calibrations
Usage of SAR dipoles calibrated less than 2 years ago but more than 1 year ago were confirmed in

maintaining return loss (< -20 dB, within 20 % of prior calibration) and impedance (within 5 chm from prior

calibration) requirements per extended calibrations in KDB publication 450824:
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2. Instruments List

. Serial Due date of
Maunfacturer Device Type Number Calibration
Staubli Robot RX90BL FO3/5W05A1/A/01 N/A
Schmid& : : :
Partner Dosimetric E-Field ET3DV6 1782 April 27, 2013
Enginﬁerigg AG
Schmid&
2450 Mz System
Partner e ; D2450V2 746 January 24, 2014
Enginﬁerigg AG Validation Dipole y
Schmid& it
Partner Daltzallea::(i(r]grl]si::tslon DAE3 567 January 20, 2013
Engineering AG
Schmid&
Partner Software DASY 4 V4.7 - N/A
Engineering AG
Schmid&
Partner Phantom SAM\}D 4hgntom TP-1300 N/A
Engineering AG '
Agilent Network Analyzer E5070B MY42100282 January 03, 2013
Agilent D'e'ecﬂ'i‘t’ Probe 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 03, 2012
. MY41495307 September 29, 2012
Agilent Power Sensor E9300H MY41495314 | September 29, 2012
Agilent Signal Generator E4421B MY43350132 July 05, 2012
Empower RF e 2001-
Systems Power Amplifier BBS3Q7ECK 1032 D/C 0336 March 31, 2013
Agilent Dual Directional 777D 50128 July 11, 2012
Coupler
Agilent Attenuator 8491B 50566 September 29. 2012
Spectrum
R&S Analyzer FSV30 100768 March 29, 2013
Microlab LP Filter LA-30N N/A September 29, 2012
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3.Summary of Results

3.1 FCC Power Measurement Procedures

Power measurements were performed using a base station simulator under digital average power.

The handset was placed into a simulated call using a base station simulator in shielded chamber. SAR measurements
were taken with a fully charged battery. In order to verify that the device was tested and maintained at full power, this
was configured with the base station simulator. The SAR measurement Software calculates a reference point at the
start and end of the test to check for power drifts. If conducted power deviations of more than 5 % occurred, the tests

were repeated.

3.2 WLAN RF Conducted Average Power

802.11b Mode Rated Measured Average
Power
(Mbps) B
Frequency (MHz) Channel No. (dB m)
19.24
19.21
2412 1
55 19.18
11 19.14
1 19.17
19.16
2437 6
55 19.14
11 19.11
19.10
2462 11 19.08
55 19.05
11 19.01
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802.11g Mode Rated Measured Average
Power
(Mbps) (dB m)
Frequency (MHz) Channel No.
17.27
17.25
12 17.24
18 17.22
2412 1
24 17.19
36 17.17
48 17.15
54 17.13
17.20
17.18
12 17.15
18 17.13
2437 6
24 17.11
36 17.09
48 17.08
54 17.06
17.19
17.17
12 17.15
18 17.13
2462 11
24 17.11
36 17.09
48 17.06
54 17.04
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3.3 SAR Test Configuration
IEEE 802.11 Transmitters

802.11 a/b/g and 4.9 iz operating modes are tested independently according to the service requirements in each
frequency band. 802.11 b/g modes are tested on channel 1, 6, and 11. 802.11a is tested for UNII operations on
channels 36 and 48 in the 5.15 ~ 5.25 (llz band, channels 52 and 64 in the 5.25 ~ 5.35 (llz band, channels 104, 116,
124 and 136 in the 5.470 ~ 5.725 (lz band, and channels 149 and 161 in the 5.8 (lz band. When 5.8 Gz 815.247 is also
available, channels 149, 157 and 165 should be tested instead of the UNII channels. 802.11g mode was evaluated only
if the output power was 0.25 dB higher than the 802.11b mode.

od cits | Ctanm Tarho - ?seit'za:;t Test Channds”
ode z il
hannel 802.1%3 802.11g UNII
2412 1% o v
802.11 big 2437 6 f + v
2462 T + v
s 18 36 4
520 40 -
= r 42 (5.21 GHz) | =
5.24 48 4
T = 50 (5.25 GHz) | 3
528 56 -
=T 0 58 (5.29 GHz) =
532 64 ~
5500 | 100 -
u 5520 104 +
5540 | 1038 -
5560 | 112 -
802.11a 5580 | 116
5600 | 120 Unknowr -
5620 | 124 - i
5640 | 123 -
5660 | 132 -
5680 | 136
5700 | 140 = -
5745 149 4
I "=6s | 153 | 152 (576 GHz) - -
§15.247 | 5180 157 i -
5805 | 161 160 (5.50 GHz) - i
§15.247 | 5825 | 165 +

+ = “defalt test channels”

® = pozzible 20211 a chatinels with matimwn average outpng = the “defadt test chantels™

W = possible 202 11g channels with m avimum average output ¥4 dB = the “default test channel 8°

* = when outpat power 12 reduced for charmel 1 andfor 11 to meet restricted band recpurem ents the
highest outport charmels clogest to each of these chatmels should be tested
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3.4 Still cameras and video cameras Test position
FCC OET Bulletin 65 supplement C

For purpose of determining test requirements, accessories may be divided into two categories:

Those that do not contain metallic components and those that do. For multiple accessories that do not contain metallic
components, the device may be tested only with that accessory which provides the closet spacing to the body.

For multiple accessories that contain metallic components, the device must be tested with each accessory that contains
a unique metallic component. If multiple accessories share an identical metallic component, only the accessory that
provides the closet spacing to the body must be tested.

If the manufacturer provides none body accessories, a separation distance of 0 cm between the back of the device and
the flat phantom is recommended to cover the worst-case usage scenarios. Other separation distances may be used, but
they shall not exceed 2.5 cm. In these cases, the device may use body-worn accessories that provide a separation

distance greater than that tested for the device provided however that the accessory contains no metallic components.
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<The Distance information of Antenna to Edges of EUT>

WLAN Antenna

R LG DO NOT STARE INTO BEAM
H uweT

HT
LASER P!

ROD!
18 MAX OUTPUT: 6500M
1EC AR A2
with 21 CFR 104010
1 encepl for

Bevviathons pursuant 16 Laser




Report File No. : F690501/RF-SAR002005

Date of Issue : 2012-06-26
Page : 19/54
Ambient Temperature (°C) 23.2
Liquid Temperature (°C) 22.7
WLAN Body SAR Date 2012-06-25
i Traffic Channel
Test | EuT | DiStance from - Rated Power | 1gsAr | [9SAR
Mode | Position () re?M‘:IZ‘;”Cy Channel | (Mbps) | Drift (dB) (Wikg) (Wike)
Front 15 2412 1 0.203 0.017
Rear 15 2412 1 0.153 0.039
11b 1.6
Rear 15 2437 1 0.044 0.036
Rear 15 2462 11 1 -0.039 0.026
<Note>

1. The test data reported are the worst-case SAR value with the position set in a typical configuration.
2. All modes of operation were investigated, and worst-case results are reported.
3. Battery is fully charged for all readings and the standard batteries are the only options.
4. Liquid tissue depth was at least 15 cm.
5. Test procedures used were according to FCC OET Bulletin 65 supplement C
6. KDB 248227 <SAR Measurement Procedures for 802.11 a/b/g Transmitters>
- Channel 1, 6 and 11 were tested by the definition of “default test channels”.
- Highest average RF output power channel for the lowest data rate were selected for SAR evaluation. Other mode
were not tested since the average output powers were not greater than 0.25 dB than that of the corresponding
channel in the lowest data rate IEEE 802.11b mode.

7. WLAN transmission was verified using a spectrum analyzer.
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2450 Mz Body Validation Test
Date: 2012-06-25

Uest Laboratory: SCis horen (Chmpo Labormtory
Flle Name. Vylulution 7450 e Bady dad

Frepuit Power 100 mW
Ambient Temp - 23.2 C Tissue Temp - 22.7C

DUT: Dipole 2450 MHg; Type: D2450V2; Serial: D245IVI - SN:746
Program Mame: Validation 2450 MHz_Body

Communication System:; OW; Frequency: 2450 MHz:Duty Cyele: 1:1
Medium parameters used: £ = 2450 MHz; 6 = 2 mho/m; £ = 52.6; p = 1000 kg/m®
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVG - SNI1782; ConvFi4.11,4.11, 4.11); Calibrated: 2012-04-27

- Rensor-Surface: dmm (Mechanical Surface Detection)

= Electronics: DAE3 Sn367; Calibrated: 2012-031-20

- Phantom: SAM with CRP 201 1{lefty, Type: SAM: Serial: TP-1645

- Measurement 8W: DASY A, V4.7 Build 80 Postprocessing SW: SEMCAL, V1.8 Build 186

Validation 2450 MHz_Body/Area Scan (61x61x1): Measurement gnd: de=15mm, dv=15mm
Maxemum value of SAR (interpolated) < 6 12 mW /g

Validation 2450 ME:_BndyEd-nm Sun.q"fﬂﬂ]#{:ube ﬂ:M&aﬂu'ﬂnmt gl ﬁl._-!*unn.
dy=Sm. de=5mnt ,

Reforence Value = 38,5 Vim: Power Dnifi = -L062 4B

Peak SAR (extrapolated) ~ 112 Wke

SAR(L g)= 527 mWig SAR{10 g} =244 mW/g

Maximum value of SAR (measuned) = 595 mW/g

-4.44
.00
-13.3
1748

-22.2

+dB = 5.95mW/g
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SAR Test Plot
Date: 20012-06-25

‘lest Laboratory: 83§ Korea (Cunpo Labarntory)
File Name. WiFi_Front_ (M CH L dsd

Ambien Temp : 237 T Tissue Temp - 227°T

DUT: AT280; Type: Industrinl PDA; Serial: 3612142021
Program Name: WLAN Body

Communication Syaten; WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: = 2412 MHz; o= 1.92 mho/m; = 52.8, p = 1000 I:g."m3
Phantom section: Flat Section

DASY S Configuration:

- Probe: ET3DVG - SNI782; ConvEFi4.11, 4.11, 4.11); Cahbrated: 2012-04-27

- Sensor-Surface: dmm (Mechanical Surface Detection)

= Electromics: DAE3 Sn367, Calibeated: 201 2-01-20

- Phantom: SAM with CRP 201 1¢left), Type: SAM: Serial: TP-1645

- Measurement SW: DASY4, V4,7 Build #0; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_Front_Low gep 15mm/Area Scan (81x121x1): Measurement grid: du=15mm,
dy-15mm
Mastmum valoe of SAR (interpolated) = 0L018 mW/g

WLAN_Fromt_Low gep 13mm/Zoom Scan (TxTx7)/Cube 0: Measurement grid: ds=Smm,
dy =S, dee=Smnt

Reference Value = 2.35 Vim; Power Drifi = 0.203 4B

Peak SAR (extrapolated) = 0,029 Wike

SAR( g = 0007 mWigs SARCID g)= 00097 mW /g

Mucmun vilue of SAR (measured) = 0.018 mW /g

0,000
-3.98
-7.95
11,9

164

1B = 0.0 18mW g



Report File No. : F690501/RF-SAR002005

Date of Issue : 2012-06-26
Page : 25/54
Drate: 20012-(16-25

" est Laborptory: S0 korea (Cunpe Laborstory )
File Name. Wiel'|_few | MPps CHLdad

Ambien Temp - 237 T Tissue Temp - 227 T

DUT: AT280: Type: Industrinl PIDA; Serial: 3612142021
Program Name: WLAN Body

Communicution System: WLAN; Frequency: 2412 Mitz: Duty Cyele: 111
Medm parameters used: = 2412 MHe; o= 152 mho/n; & = 528 p= 1000 l;g.l'm3
Phantom section: Flat Section

DASY A Configuration;

« Probe: ETADVG « SM1T782, ConvEid L1, 411, 4113 Calibrated: 2012-04-27

- Bensor-Surface: 4omum (Mechanical Surface Detection )

- Electronics: DAE3 8n367, Calibratad: 2012-01-20

= Phantom: SAM with CEP_ 200 1{left), Type: SAM, Serial: TP-1643

- Measurement SW: DASY 4, V4.7 Build 30: Postprocessimg SW: SEMCALD, ¥V 1LE Build 186

WLAN_Rear Low gep 13mm/fArea Scan (81x121x1): Measurement grid: dx—15mum,
dyv=15mm

Maxmnum value of SAR (interpolated) = G.041 mW/g

WLAN_Rear_Law gep 15mm/Zoom Scan (7Tx7x7)/Cube 0: Messurement grid: dx-5mm,
dv=5mm. dz=3mnm

Hefervnce Value = 2.86 Ving Power Daft = 0015348

Poik SAR (extrapolated) = 0.078 Wk

SAR(E g) = 0,039 mWig; SAR(I0 g)= (L022 mW/g

Waxtrum value of SAR (meagured) = 004 mWig

da
0.A08

-A.3t
076
-13.1

TS

-21.9

1 dB = 004 mW g
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Drate: 20012-(16-25

" est Laborptory: S0 korea (Cunpe Labormtory )
File Name. Wiel'|_few | MPps CHO dad

Ambien Temp - 237 T Tissue Temp - 227 T

DUT: AT280: Type: Industrinl PIDA; Serial: 3612142021
Program Name: WLAN Body

Communicution System: WLAN; Frequency: 2417 Ml Duty Cyele: 111
Medm parameters wsed: = 2437 MHe; o= 1L%7 mho/m; &= 52.6; p= 1000 l;g.l'm3
Phantom section: Flat Section

DASY A Configuration;

« Probe: ETADYG « SM1T782, ConvEid 11, 411, 411 Calibrated: 2012-04-27

- Bensor-Surface: 4omm (Mechanical Surface Detection )

- Electronics: DAE3 8n367, Calibrated: 2012-01-20

= Phantom: SAM with CEP_ 200 1{left), Type: SAM, Serial: TP-1643

- Measurement SW: DASY 4, V4.7 Build 30: Postprocessimg SW: SEMCALD, V1.8 Build 186

WLAN_Rear Mid gep 15mmidAres Scan (81312131} Messurement geid: ds—15mm.
dyv=15mm

Maxmnum value of SAR (interpolated) = G038 mW/g

WLAN_Rear_Mid gep 15mm/Zoom Scan (Tx7xT)Cube O Measurement grid: dy—Smm.
dv=5mm. dz=3mnm

Reference Valoe = 3,11 Ving Power Dnfi - 0.044 dB

Peak SAR (extrapolated) = 0.073 W/iks

SAR(I g) = (L036 mWig: SAR(ID g) = (LO20 mW /g

iy vadue of SAR (mearured) = 0,038 mWig

da
0.A08

“Hld
-10.2
-16.2

-20.3

-26.4

1 dB ~ 0.03BmW g
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Drate: 20012-(16-25

‘|est Laborrtory: Sty horea (Cunpe Laborstory )
File Name. Wiel'|_few | Milps CLELLitod

Ambien Temp - 237 T Tissue Temp - 227 T

DUT: AT280: Type: Industrinl PIDA; Serial: 3612142021
Program Name: WLAN Body

Communicution System: WLAN; Frequency: 2462 Ml Duty Cyele: 111
Medm parameters used: = 2462 MHr; o= 2.03 mho/m; &= 52.6; p= 1000 l;g.l'm3
Phantom section: Flat Section

DASY A Configuration;

« Probe: ETADYG « SM1T782, ConvEid 11, 411, 411 Calibrated: 2012-04-27

- Bensor-Surface: 4omm (Mechanical Surface Detection )

- Electronics: DAE3 8n367, Calibrated: 2012-01-20

= Phantom: SAM with CEP_ 200 1{left), Type: SAM, Serial: TP-1643

- Measurement SW: DASY 4, V4.7 Build 30: Postprocessimg SW: SEMCALD, V1.8 Build 186

WLAN_Rear Mid gep 15mmidAres Scan (81312131} Messurement geid: ds—15mm.
dyv=15mm
Maxmnum value of SAR (interpolated) = G027 mW/g

WLAN_Rear_Mid gep 15mm/Zoom Scan (Tx7xT)Cube O Measurement grid: dy—Smm.
dv=5mm. dz=3mnm

Reference Value = 193 Vim; Power Daft = -0,03% dB

Peik SAR (extrapolated) = 0.053 W/ks

SAR(E g) = 0,026 mWig; SAR10 g) = (L0153 mWiz

iy value of SAR (mearured) = (L0285 mWig

da
0.A08

-10.4
-20.0

-30.0

0B = 0,02 8mW g
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Appendix B
Uncertainty Analysis
a b c d e g = K
f(d,k) cxg/e
Sectio | Tol Prob . Div. Ci 19 Vi
nin (%) Dist. (19) ui (%) | (Veff)
Uncertainty Component P1528
Probe calibration E.21 6.0 N 1 1 6.00 ©
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20 o
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 ©
Boundary effect E2.3 0.8 R 1.73 1 0.46 o
Linearity E2.4 0.6 R 1.73 1 0.35 o
System detection limit E.2.5 0.25 R 1.73 1 0.14 ©
Readout electronics E2.6 0.3 N 1 1 0.30 o
Response time E.2.7 0 R 1.73 1 0.00 ©
Integration time E2.8 2.6 R 1.73 1 1.50 o
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73 ©
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 ©
Probe positioning— mechanical tolerance E6.2 1.5 R 1.73 1 0.87 o
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67 ©
Max. SAR evaluation Eb5.2 1 R 1.73 1 0.58 o
Test sample positioning E.4.2 5.84 N 1 1 5.84 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 o
Output power variation—SAR drift measurement 6.62 5 R 1.73 1 2.89 o
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 ©
Liquid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85 o
Liguid conductivity — measurement uncertainty E.3.2 0.7 N 1 0.64 0.45 5
Liquid permittivity — deviation from target values E.3.3 5 R 1.73 0.6 1.73 o
Liquid permittivity — measurement uncertainty E.3.3 0.56 N 1 0.6 0.34 5
Combined standard uncertainty RSS 10.83 ©
(95% CONFIDENCE INTEAVAL =2 2165
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Appendix C
Calibration Certificate
- PROBE
- DAE3

- 2450 M Dipole
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- PROBE Calibration Certificate

Calibration Laboratory of iy L p—
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Calibration Laboratory of ey, ischer Kalitr
Schmid & Partner % Survice suisss od'éalonnags
Engineering AG T B Sarviels sviEsare di larulura
z-mngumm Ea. B0 Zurich, Switzsrland ‘Sﬁ'ﬁf S swies Callbration Sarvice
MLl
Acoredied by the Swise Aoereditabion Service (SAS) Ancreditation Mo SCS 108

Thes Bwiss Accraditalion Barvice is ome of e signalcsias Lo tha EA
Multilateral Agreement for the recognition of calibration contfficates

Glossary:

TEL tiseua slmulabing ligusd

MORMzY. 2 senailivity In free space

CarF sensilivity in TSLJ/ NORME,y,2

DCP diode compression goint

CF crast factor {1iduby_cyela) of the: RF signal

ABC madulation gependent linearization paramaters

Polarization ¢ ip rodalion around probe axis

Palarizalion & 5 rolalion arcund an axis thal is in the plane nomal 1o probe asis (31 measuremeant cenlar),

le, & = i3 normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “"IEEE Recommended Praciics for Determining the Peak Spatial-Avaraged Spocific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurament
Tachniques™, Decambar 200

by IEC 62208-1, “Procedurs to measure the Specific Absorption Rate (SAR) for hand-held devices used in closa
proximily to the ear (frequency renge of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

»  MNORMz, .2 Assessed for E-field polarization & = 0 {f < BOD MHz in TEM-cell; f > 1800 MHz: R2Z waveguide).
MORM:,y,2 @re only intermedigle values, ie., the unceainies of NORMs, v,z does ol affect the E2feld
uncertainty irside TEL (see below ComF).

»  WORMTI .z = NORME .z * frequancy_response (sea Fregquency Responsa Chart). This linearization is
Implemented in DASY4 software versions lster than 4.2, The uncerainty of the frequancy response & included
in the atated uncerainty of Comd™.

& OGPy .z DCP are numerical Bnearizafion parametens assessed based on the data of power sweep with CW
signal (no uneerainty mequired), DCP doas not depend on frequency nor media,

= PAR: PAR = the Peak to Average Ratio that is not calibrated but detarminad based on the signal
characteriatice

#  Axyr Bupz Cxyr VR yz A B Care numerical linearization parameters assessed based on the data of
power swinp for specific modulation signal, The parameders do nof depend on frequency nor media. VR is the
mezimumn calibration range exprassed in RMS voltagae across tha diode

+«  ConvF and Boundary Effect Perameters: Assessed in flat phantom using E-feld {or Termperatune Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distribulions based on power
reasurements or § > D0 MHE The same selups are used lor assessment of e pararmelerns applied for
boundary campensation {alpha, depth) of which typical tncetainly values ang ghvien, Thiese paramebers ane
used in DASY4 softwara to mprove probe accuracy clese fo the boundary. The sensilivity in TSL comasponds
to NORMY, .z * ComeF wherely the uncerainty corresponds fo that given for Comd. & frequency dependent
CovvF 13 usad in DASY version 4.4 and higher which aliows extending tha validity from £ 50 MHz to + 100
MHZ

+ Sphancal isoiropy (30 dewation from sofopyl: in a field of low gradients realized wsing a flat phaniom
exposed by a patch antenna.

o Songor Qfel The sensor alfsel cormesponds 1o the offsel of vidual measurement cénbes from e probe tip
{on probe axis). Mo tolerance reguired.

Certificate Mo ET3-1782_Apri2 Papa 2 of 11
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ET30VE - SN:ATaE Agril 27, 2012

Probe ET3DV6

SN:1782

Manufactured:  April 15, 2003
Calibrated: April 27, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compalible wilh DASY 2 syslem!)

Certificaie Mo; ET3-1762_Apri2 Page 3 of 11
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ETA0WE= SN: 1782 April 2T, 2012
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Basic Calibration Parameters
Sonsor X Sansor Y Sensor £ Unic (k=2)
| Nom (uvivim)’y* 2.04 166 1.88 =101 %
QTP {mh] 86,2 96.7 8967
Modulation Calibration Parameters
uin Communication System Name PAR A 8 C VR unes |
dE di dB Y =2}
a W 000 | x 0.00 .00 1.00 1548 | 219%
¥ .00 Q.00 1.00 1854
z .00 0.00 1.00 1511

The reported uncertainty of measurement is stated as the standard unceartainty of measurement
multipliad by the covear factor k=2, which for a8 normal distribution corresponds to a covarage
probability of approximately 95%.

* Thee uncerlainies of Norm, ¥ 2 do nol atlect the E*-Seld wrcartainty insida TEL (6% Pages 5 and 6}
® Mumerical knoarization paramotor: unoariainty rod redusnad.

. Unceriainky is delermirad using tha max. desmadion from Bnaarn
Tiedd walua,

pplyng reclangubsr dgtritsion and B expresssd dor the squane of the

Cartficale Mo: ET3-1782_Apr2

Page 4 af 11
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ET30VE- BN 172 Apri| 27, 2012
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Calibration Parameter Determined in Head Tissue Simulating Media
Relative Conductivity Depth Unct.
FMHz)® | Permittivity ™ {Sim] " ConvF X | ConvFY | ComF Z | Alpha | {mm) &=z} |
450 43.5 .87 TAT 7A7 7AT D23 | 235 | +134%
835 415 n.80 .40 B.40 B.40 DAz | 300 [ +120%
1750 40.1 147 | 539 538 | 538 | 0.80 166 | +120%
1800 0.0 140 5.12 512 5.12 0.BD 198 | +120%
2450 3.2 1,60 4.4 4,46 £.48 0,60 197 | +120% |

F Prequency validity of 2 100 MHz only applies for DASY w44 and higher {sss Fage 2], else i is resricied 1o & 50 Mz, The uncerainty s S RE5

of the Com® uncertainty at calibralion frequency and the uncerainty for the Indcated freguency band.

" A benduercies Balkve 3 GHE, P valisily of e parsmatinm (s and ) can be mlad b+ 10% ¥ loud corpensation femula is sppled 1o
maasgred 5AR valuos. Al frequancios above 3 GHz, the walidiy of issea parametens (x and o) B resirichad b ¢ 5%, The unoesianty & ihe RES of
iha Com uncatainty for indicalod targel lssue paramabans.

Carlificala Ma: ET3-17BZ_Apri2

Page & af 11
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ETADVE- SN:17E2 April 27, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Detarmined in Body Tissue Simulating Media

! [MHz) " F'j‘l':llmi":r' ¢ﬂ|":lgr|-:;|l:ﬂﬁ' ConvF X | CorvFY ComvFE | Alpha I::'Il:'l:;. ?:';I
450 56.7 0.94 r.ar T.57 157 0.16 228 154 %
835 55.2 0.a7 5.22 6.22 522 0.24 .00 +12.0%
TS 63.4 1.49 4.79 479 4.79 076 224 120 %
1800 53.3 1.52 4.59 4.58 4.59 0.75 218 +12.0%
24.50 527 1.86 4.11 4.11 411 .76 2.25 + 120 %

= Frequancy validly of £ 100 MHz only appies for DASY w4 and higher {see Page 2], elss il s reeircisd 1o £ 50 Mz, The uncerainty is the R55
of the Comd uncadainty al calibralion frequancy and The uncertainty for the indicated frequency tend,

¥ A tragquenciis balow 3 GHz, tha yakdly of S55U8 HAGMAIATS [x A0 o) CAN b8 KR 10 ¢ 10% I lguid Comy fion imuks s applad b
measured EAR values. Al frequencies above 3 GHz, the valdity of lssse parameters (¢ and =} is resiricted Lo £ 5%. Tha unearainty is the RES of
1he ConvF uncertainty for indicated famel tissue parameters.

Cerilicate Mo: ET3-1782_Apri 2 Page Gal 11
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g Y. 34

Freguancy respanse (normaized)
o o
B oo
i

Uncertaimty of Frequancy Responsa of E-flald: 1 6.3% (k=2)

150
f [MHz]

2600

=

Cerifcale No: ETI-1THZ_Apri2

Page T of 11



Report File No. : F690501/RF-SAR002005

Date of Issue : 2012-06-26
Page : 38/54
ETIONE- SHCTTRE Aprd 27, 012
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Conversion Factor Assessment
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Deviation from Isotropy in Liquid
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Uncarainty of Spherical Isotropy Assessmeant: £ 2. 5% (k=2)
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ETA0WE— SM:-17E2 Apil 27, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Probe Parameaters

Sensor drrangement o - T Trangular |
Connector Angle (%) 431
Mechanical Suface Deleclion Mode erabhed
Optical Surface Delaction Modes dsabled
Frobe Owerall Length 337 mm
Probe Body Diametar 10 mm
Tip Length 10 mm
Tip Diarneter 6.8 mm
Probe Tip o Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor ¥ Calibration Paint 2.7 mm
Probe Tip to Sensoer £ Calibration Pont 2.7 mm
Recommended Messurement Dslance from Surface 4 mm

Cariificata Mo: ET3-1782_Apri2 Paga 11 of 11
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Annex C DAE Calibration certification

Calibration Laboratary of
Schmid & Parirer
Enginesning AG

Teug hpmatiasai 41, 804 Funah, Swmmemmng

Scrrsiar fy o Swiss Acomorstion Serers (A5G| Acceeditstion o, SC5 108
Mist Bweiid A2 oramimbon Barvics |8 ome of e algmmintes i ik EA
Mullilwiernl dgresmant for tha anitinn of sl Hiller

cie BGS (Dymetoc) curtiieats No: DAE3-58T _Jan12.
[CALIBRATION CERTIFICATE ]
Ot DAEA - B0 000 D03 A4 - S: 567

Clrftrmre o) t'ﬂ. ﬁhL-ﬂRﬂﬁ

o oy

This caliteation cartilicals donuments the # i natoral » which resalre the plrpsiaal unis of messnments (51
The meassumsrans and e ercertsinties sth confidencs probalinlity am givan on Fea following pages and am pan of the canfcmrms.

All alibralizng hiren baer conduckad in the dosad laboraiony Taclioy: envirmnmant empenriuee (22 + 33°C and fumidiy < T0%.

Calibmiian Equpman used (MATE critel dor aafitintion|

Fiimary Bhitdands oE G Clover (Gt M P | Fcheiait (bl
OIS, - BA: DETEETH A-Bap 11 Mt 1460 Bacs 10
Auzonchiny Slesautia | T w g, Dhinta i1 aseera Schoduled Dreck _
Embpriioe B Wi | G LRI O AR 0D i T R R IR Fiiee sk den. T3

fomme Firasiom Sygnaum

Calitrabed by Crovmi nigues Sheffan Tz hrdzian L
Apprmeed by: Fin Bomhait #a D Dirscior v ‘q LW

| s Jareany 21, 2042

Thi calbration enrficie ahall nm be seproduced espepl in ull wihmn wiitien gepmal ol The lbarsion

Cerlilicate Mo [JMAES-SET Aanli Poge 1 0f8
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Calibration Laboratory of A % imrrer Kalib

Schmid & Partner A T —
Enginserng AG g T Servizio ortzrmie & tarturs

Zeughalnyiranse 43 A004 Tirick, fimiterimnd *Mﬂ_ﬁ Eailsa Calismilnn Sarviees

ACTIICKHA [T TG W55 MOCTBRImI Samann (Sa% Accrednmins o S8 108

Tha Swinm Aocredkianam SEvioa (n ono of (he signomaries o the B4

Hulﬂmllwmhﬂimnﬂmﬂullﬂ:m canficatan

Glossary

DAE data acquisdtion slsotroncs

Conneclor angle  Inldemabion used in DASY system 1o align probe sensor X 1o the robot

coordinate systam.

Methods Applied and Interpretation of Parameters
= OO Voltage Measuremant: Calibration Factor assessed for use in DASY system by
comparisan with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmelar in the respective range.

s  Connecior angle: Tha angle of the connector is assessed measuring the angle
mgchanichlty by & tool Inserad, Lncertaniy is not reguined

& The lobllpweg parameters &8 docurmented inthe Appendls contabn technical information az a
result troem the perfformanca test and maguire no uncerainty,

o DC Vatage Measurement Linganty, Verfication of the Linganty &t +10% and -10% af
ihe nominal callbralion voltage. Influence of olisel wltage is ncluded In this

messurement

= Common maode sensiivly. Influence of & positive of negatiie commaon mode voltage on
fhi diffarential measurement.

s Chapmel separation: Influence of 8 voltage on the neighbor channsla not subisct 1o an
Input vollags,

»  AD Convarter Vallios with inpos shorfed: Values on the intemeal AD converter
comespanding o zaro input voltages

= nput Offzel Measurement Quiput voltage and slatsshcal resulls over a karge numbar of
Zero voltage maasurements

= Input Ofset Current: Typical valug for miormation; Masmum channel input offset
current, not conskarng the nput resislance.

»  Impul resistance: Typical value for information: DAE input resistanca at the connecior,
during internal auto-zeraing and during measurement.

« Low Battery Alarm Valtage: Typical value for informalion. Babow this voltage, a battary
alarrm signal is ganerated.

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

Canfilicole Bo: DAES-BET _Jmil2 Page 2ol B
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DC Voltage Measuremani
A - Cromyprter Bissaliion momisl
High Farge: NEE = LR T full range « 100+ 20000
l.ow Range LG58 = Biny full range = <1 . «3mVY
DASY marsuremen pormmaters Auto Zeen Tima 3 sec Madswuning ime 3 see
Calllbraiion Faciore 4 ¥ I
High Range A 763 £ 0 4% (k2] | a0a a1 010 (k=) | 408405 & 0 1% M=)
Low Rangs ES000 £ 0 r% (he@) | 2TV 00 % (ke2) | 2BEDTE 0 7% (Ka2)
Connector Angle
| Connectos Angls 1o ks used i BASY syaiem 75 41" |

" Geriicale hlo! DAES-BET_Jania Pade Fal 5
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Appandiz
1. DC Voltage Limesarity

High Piaivge Aeading (|1¥] | Diffarence juV) Eivor %)
Channel X+ Inpll 16000 A2 453 am
Chanival X « Inpud 200041 417 [iTs<
Charmel X ~ Inpiit 12008 6T .44 .0
Channel ¥ + Input 159097.37 2,30 (]
Channel + imput 1 e85 4R R )|
Channm ¥ = gt - 15008, B3 152 om

O T + mpa aeags I7 .68 -0.00
Channs T + hingil 2000118 052 ann
Chiarirsd T - input | EB5 78 488 A

Low Rangs FAending (i Ditference (LV) Eror (%)
Channml X =+ Injut 1999.73 195 2407
Channel X + Input 20020 -138 DET
Charmel X = Input BT R Q.97 o£,45
Channal ¥ + Imput 1999.97 -1.02 3,05
Channal ¥ + Imput 20082 073 .38
Channal ¥ « Irvpat -188.58 024 oz

Channel 2 + Irpat 200013 0,82 -0.05
Channel & + ngpin S00BE 0,73 .
Chamned I - Iinput 10825 .85 D48

Z. Common mode sensitivity

DASY missurdimsaid paraeisbens. Aulo Zmo Time 3 seb; Moensinng sre: 3 sec
| Cogvarion mode High Aange Low Range
fripsud VpRmge () Averads Reading (1Y) Averape Reading | V)
EMTHII X 2ul o1 B2
- A0 -10.68 -1.B0
Chmrmal ¥ Nl =13 288
- 20 158 124
Charroal X A0 a3 "R
- 200 .03 &6.33
3. Channol separation
CHSY ot iemmesnl parnmmbers: & Fovs Tima: 3 e, Keaasiiting lims: 3 g
Il Valtage (mV] | Chanme| X [gV) | Chaneel ¥ (uV) | Ghasnel 2 (V)
Chanpel X 20 -2 44 208
Chanmal ¥ 200 T2 .59
Cleaninal T 200 484 CE]

Lanlilicain Mo DAEE-567 Jantd

Page4 ol &
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4. AD-Converter Values with Inputs shorted

ST readnaman! parmmetars. Suli Fern Time 3 sec Mansuring mms: 2 ses

High Fangs [LSH) Low Range (LS8}
Chanmel X 15326 15742
Channat ¥ g T1O5EE
Channel 1593 TE2Ea

5 Input Offset Measurement
CASY measwement paramatera: Aubo Zang Tima! 5 sec Mesauring Hms. 2 sai

il | 8L
Average V] | mein. Oftest (0V) | mna Offest V) ';:";"““
Chmine| X 0224 e i | LA nel
Chmnnsl ¥ 013 246 118 045
Chmred 2 -0:85 -2 oy 0.42
6. Inpui Offsst Current
Mot Wil cirouiiny oftsel cdnent on ol chanmss: <250
7. Input Resistancs (Typiea wsues fr niomation)
Terping (kONM) MeaEing (MO hm)
Chanmel X 200 206
Channal ¥ 200 20
Channal 2 200 200

8. Low Battery Alarm Uultggﬂ_rrg@'vmmm infenaon |
Typical wsives Aparm Leve| (VDC)
Suppiy [+ Ve 418

| Supsily {- ¥oe) T4

8. Power Consumption [Typices sales fof infomanon

Typlcal vnbues Surttched off (mA) | Stand by (mA) | Trensmitiing (k)
Bupply (+ Vet w000 ol =14
Supply {= Vool =401 - -a

Cantilioate bMa: DRES-BET_Joni2
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Annex C. Dipole Calibration certification

Calibration Laboratory of Ay § Schweizsrischor Kalibrisrdionst
Schmid & Partnar Service suisse détalannage
Engineering AG C sarvirio svizzweo o taraturs
Teughaussirasss £3, B004 Zurich, Switreriand S S swiss cambeation Service

Accredited by e Swiss Accrecilation Service (SA)
The Swiss Accreditation Service is ane of the signatories 1o the EA
Mustlilateral Agreement bor the recognition of calibration certificates

Cliamt

Calbraton procedurs|s)

|

This calibrtion cerificaln docurmants T ireceability io national standarnds, which rmalize the piyeical units of measunements (51,
Thim e e ool s anar wih soohoanco peomed iy de g or e ey puien i s et b B oo

A e i Eban coew i B B e ebedileey Sscibly wemivein | e adine (0 070 med buenetity « P

Cunthraion Exuigmet s (METE prlical b ailmstion)

Py Stamiartis e Cal ey |Calihcomn Mg § Schwgoied Caldentinn
Shrveni il EPL-ALIA EEITERDTEA (AT 1 (b IT-GART ) Ot

Fromen i HE BERTA | T =i 11 (e 31 TG a8 1) Dep 13

Fluimns 70 ol Al e B S0 | o A 11 e 1 PO 030R) A 1T

TP e s i EcE R BN S0ATP § o -1 (M. IS A 13

Fipininra® Paapn ESIDVE BN BNE Do 10 P, EE3A000 D ) Do 13

DaEd She O 11 (M DAESA01_Jilt 1] a1

| Bacondery Standai (1] Ctsmch e (14 foum Sctwdied Oy
Bt w4 B4 1A Lrafiit == T ERTt Y () b (b Dt 111 e s Dk 8
AF gerwimice ALS SMT-06 100CE (- A9 (w1 houss checa Ool-11] I house chouk: Oct- 13
Network Aradyree HP BTS3E USITHA5E5 S4206  18-De1-01 (in house check Oct-11) In house check: Oct-12

Name Functicn

Apgeovad by-

This calibration cersficale shall rot be reproduced escept in hull wihout whasen approval of e labomiorny,

Canilicate No: D2450W2-T46_Jan12 Page 1 of B
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Calibration Laboratory of
Schmid & Parnar
Enginaaring AG

Dwrnghimestranas 49 &0 Furick. Swilreriang

Sl tioe Kadit i
Sarvice suiass dainldnnags
Bervizin wetrrere o iaraiiea
Fwswn Castoriban Service

i Ly i Movich Av=ndiiber Baijics [NAS) Aceruiitniten Ao SCS 108
Thee Swing Accreditation Servce 1o one of the sigraiores ko tho Z8
s nl Agreement Tod 1he rocogietion of celibration cerffizaben

Gloasary:

TBL fissue samutating ligoid

Convi- sensitivity In TSL | NORM x. vz
MA not applicable or not measurmed

Calibration is Performed According to the Following Standards:

@l |EEE S 1528-2003, “|EEE Recommended Praclica for Detarmining the Peak Spatial-
Averaged Specilic Absorption Rate (SAH) in Ihe Human Head Irom Wirsless
Communications Devices: Measurement Tethmigques”, Decembar 2003

b} EC 6220041, "Procedure to measure the Specilic Abisomplion Rate (SAR) for hand-haid
devces usad n close prowmity To the ear (frequency range of 300 MHz o 3 GHzY",
Fabiruary 2005

¢) Faederal Communications Commission Ofice of Engineaiing & Technology (FCC OET)
“Evalualing Compliance with FCC Guidetinas for Human Exposure to Aadiofrequency
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mablle and
Fonable Devices with FOO Limns for Human Exposure to Radiofraquancy Emissions”
Supplement C (Edition 01-01) to Bullsin 65

Additlonal Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
= Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the cerificate 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 centar marking of the flat phantom section, with the arms criented
parallel to the body axis.

= Feed Point impedance and Refum Loss: These parameaters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncerainty required.

= Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncanainty raguinad.

» S5AA measured: SAR measured ai Ihe stated antenna input power.

s  SAR normalized: SAR as measurad, nomrmalized to an input poveer of 1 W al the antenna
conracior

»  SAR for nominal TSL paramsters: The measured TSL parametars are used to calculate the
nominagl SAR resull,

Cartflicats Mo I4BOVE.THE Jan1? Pmise 2 ol B
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Measurement Conditions
ﬂﬁﬁ?wwunn,umunﬂlnumnﬂl
DASY Veralon [45YE VEzAAO
Estrapalation Addvarcst Edtrapoiiibgn
Phaniam Modunar Fiat Phamaom
Distance Dipois Contar - THL 10 nm wiih Spacar
Zoom Scan Aesolution dx. dy, dr =5 mm
Frogquuncy 2450 NHE = 1 iz
Head TSL paramaters
T toliowing paramaioes sno Caloubsbons wees applieg,
Tempesture Pormittivity Condustivity
Haminal Head TSL parameters 200 |e | Bl b
Maanired Head TEL parameters (220 =021 % Byl | B mfntm - B 5
Huad TSL lemperature change dufing test <050 - —
SAR resull with Head TSL
SAR avernged mvee T om” (1 g) of Haad TSL Coratitian
SAR e 250 MW mp powat 18 mW o
SAF o rarmitiad Head THL pararmaters nonmEed o VW 51T W /g = 17.0 % (h=2)
SA&R averaged over 10 cm” [10.g) of Hosd TSL canmlioh
SAR s sunad 250 mW input power GOTmW /g
SR for nominal Head TSL parameters nomalized to 1W 24.1 mW ig = 16.5 % [k=2)
Body TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Body TEL parameters x20°C 52.7 1.85 mho/m
Measured Body TSL parameters (2.0 02)*C 506 6% 2.01 mha'm £ 6 %
Body TSL temperature change during test <0.5*C - e
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
BAR mams.ned 50 MW mipot pawar TZEmW i
SAR for roemmel Body THL paramaterns novmeiiizsa o W 500 mW | g = 7.0 % (e=d)
BAR nveraged aver 10 cm” (10 g} of Body TSL cisielitit
I B&H masaured 250 mid InpuA powar SErmW g
BAR tor noermal Body TSL paramiatens normmaliped in 1W B3mW g 158 % (k=)

Carflicsis Mo’ DESE0VE 748 Janid

Fage 3ol B
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Appendix
Amenna Parameters with Head TSL
Rnpacance. inrislormed 1o feed pein B 304 S0
Faiumn Loss - 24.0d8
Anlenna Parameters wilh Body TSL
Irrpadance. fmnefomed w i8ed poini SOEL« 550
Fansm Loss - 25.2 dd
General Antenna Parameters and Design
| Esectrical Delay (ane diroction) [ 1156 ns ]

Aftar long terrm use with 100W radiated power, only a slight warming ol the dipale near the feedpoint can be measwrad.

The dipale is made of standard semirigid coaxial cable. The cemer conductor of the fesding line is directly connected to the
second anm of the dipole. The antenna s therafore shon-cirouited for DC-signals. On some of the dipoles, small end caps
are added to the dipoée arms in onder 1o improve matching when loaded acconding fo the position as explained in the
“Moasurement Conditions” paragraph. The SAR data are not afecied by this change. The overall dipole length & still
acconding o the Standard.

Mo excassive force must be applied 1o the dipole arms, because they might bend or the soldered connactions naar the
feadpoint may be damaged.

Additional EUT Dala
blarutEcturnd by SFEAL
ianiiechirnd on Dacasnpae 07, 3003

Camhcala Mo T285M2-T4E_danid Fage a pi @
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DASYS Valldation Repor! for Head TSL

Liodes 24000 2003
Test Labomuory: SFEAG, Zunch; Swireerlanl
DUTT: Dhipide 2450 MHz: Type: 2450V 25 Serial: D2450V 2 - 58: 746

Crmmmumicativn. System CW, Freguensy: 2430 MH#

Mediwm porameters used: ['= 2450 MHz a = |.BS mhofim: & =393 p= 1IN0 Kgdm
Plogmmem secinm: Flal Sectiom

Mopsmement Standpd; DASY S (IEEESIEC ANSTCRE -7

DASY A2 Conliguration
+  Probe ESIDVY - SNIZOE; Convipid48, 445 4445 Callbroed ! 30, 1220101
s ReproeSurfaee Tmm | Mechaniedl Sarface Detectlon
s Hlectromicn: DAES Sabi 1] Culibembed: 007,201 |
Phumpodm: Pk Phamtom 3.0 front): Type: QINXOPS0AA: Serial: 1001

o DASYSI S2KIR6020: SEMOCAD X 14 6.4 48K

Dipole Calibration for Hend Tissue/Pin=250 mW, d=10mm/Zoom Sean (Tx7x7 )0/ Cube 0
Mensurament grid: dx="S5nu, dve=%mm, de=3mm

Referenee Yalue = 98,607 Yim; Pererer Bieify = 0415 dB

Pesk SAR (exmapolmed) = 26,8130

SARCE g = 1AL mW/gs SAROI gi= 607 mW/g

Ml vilue of SAR (micasured i = 16737 mW/y

o |

dB = 16 JAmW g = 2448 dB mW/E

Carhcate K D2450V- TG Jan 12 Fage § of @
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Impedance Measurement Plot for Head TSL
M Jwr LT RIFASGAY
B oe2 oz W™ «er-'__l_.l_}:_'l__n___:l.u# | AT P —

Canfiata bio) DFASOVE-TAG _Janiz Pagu G ol 8
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DASYS Validation Reporl for Body TSL

Diste: AN 2002
Test Laborwory: SPEAG, Zoneh, Swirzerland
DT Driple 2450 MMz Typey D2450V 23 Serial: D2450Y 3 - S%; Téh

Commrmmieation System CWC Fregueney: 2430 Mg

Medium purameiers used! "= 2450 MHz:a = 2,00 mhodme o= 806 p= 1000 ka/m’
Froannem sectim Flal Secnion
Memspement Standend; DASY S (ITEEETECSANST CAS 102007

DIASY A2 Configuraton
+  Probe ESIDVD - SNFE; CanvPid 26, 4.6, 4 200 Calibrobed! 50913261
s Renson-Sprfsees 3mm | Mechanlesl Surfoce Detectivn
s [hevtromies: DEAES Snfid] L Culibatind . (6007 2001 §
s Phamtorre Flak Photond 3.0 (hack b Type: QOEINPSIAA: Serinl: 1002

= [BASYED 525000105 SEMCALD X 14 fodraiki

Diipide Calibration for Body Tissue/Pin=250 mW, d=10mm/Loum Scan (TxTa 7V Cube O;
Measuroment grid: dx=5nim, dy=50mm, de=Smm

Retormmee Valie = 94,398 Ym; Power [nifi = 00103 JB

Peuak SAR (exrapolmed) = 264070

SARCE g = LLE mW/g: SARID g1 = 592 mWig

Muxintum value of SAR (meanured) = 16883 mWip

B

0 gl = 16 RE0pW e = 34 54 dH mW/ig

Coavilicate Mo DRS0VE T Janiz Pages T of §
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Impedance Measuremant Plol for Body TSL
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-THE END-



