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SAR TEST REPORT

Equipment Under Test :Industrial PDA

Model No. : ALH-9000 (Additional name : ALH-9000-EMA)
Applicant :_Alien Technology Corporation

Address of Applicant : 18220 Butterfield Blvd Morgan Hill, CA 95037, USA
FCCID : P65SALH9000

Device Category : Portable Device

Exposure Category :_General Population/Uncontrolled Exposure

Date of Receipt ;o 2011-06-07

Date of Test(s) : 2011-07-07

Date of Issue : 2011-07-08

Max. SAR :0.361 W/kg (WLAN)

Standards:

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

[n 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 % i @ 2011-07-08

Approved by : Charles Kim (.. R K‘ \C . 2011-07-08
—. -1\ s
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1. Genera 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 : +82 +31 428 5700
FAX . +82 +31 427 2371
Homepage : www.kr.sgs.com/ee

1.2 Details of Manufacturer

M anufacturer
Address

:ATID CO.,Ltd
: 1210 Byuksan/Gyungin digital valley 11 #481-10 Gasan-Dong
Gumchon-Gu Seoul, Korea

Contact Person : Bong ki Song
Phone No. 1 82-2-544-1436
1.3 Version of Report
Version Number Date Revision
00 2011-07-08 Initial issue
1.4 Description of EUT(S)
EUT Type > Industrial PDA
Model : ALH-9000 (Additional name : ALH-9000-EMA)
Serial Number :N/A
Mode of Operation :WLAN
Duty Cycle : 1(WLAN)
Body worn Accessory : None
Tx Freguency Range 1 2412 MHz ~ 2462 MHz (WLAN)
Conducted Max Power :16.91 dBm (WLAN)
Battery Type : 3.7V d.c. (Lithum-ion Battery)
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1.5 Test Environment

Ambient temperature (221 2)°C
Tissue Simulating Liquid | : (22 £ 2)°C
Relative Humidity :(55 £ 5) %RH.

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 DASY 4 system measures power drift during SAR testing by comparing e-field in the same location at the

beginning and at the end of measurement.
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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 is4 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 aways gives the maximum values for the 1 g and 10 g cubes. The agorithm 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 al stored data (A/D vaues and
measurement parameters)

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

4. Theinterpolation 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 1 gand 10 g.

The probe is calibrated at the center of the dipole sensors that is located 1 mm 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. 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 5 mm.

The maximum search is automatically performed after each area scan measurement. It is based on splinesin
two or three dimensions. The procedure can find the maximum for most SAR distributions even with
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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 afiner resolution grid or the cube evauations. The 1 g and 10 g 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 30 g 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, a1 g cube is placed numerically into the volume and its averaged SAR is calculated. This cube
is the moved around until the highest averaged SAR isfound. If the highest SAR isfound 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 professiona system ). A Model ET3DV6

1782 E-field probe is used to determine the interna 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
DASY 4 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 prabe 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 signa 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.

» DASY 4 software.

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

» The SAM twin phantom enabling testing body usage.

* The device holder for flat phantom.

» Tissue simulating liquid mixed according to the given recipes.

» Vaidation 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. glycal).
Calibration : Inar from 10 MHz to 2.5 GHz In brain simulating tissue
(accuracy * 8 %)
Frequency ;10 MHz to >6 GHz; Linearity: £0.2dB (30 MHz to 3 GH2)
Directivity : %0.2dB in brain tissue (rotation around probe axis)
0.4 dB in brain tissue (rotation normal to probe axis)
Dynamic : 5uW/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 : Overdl length: 330 mm
Tip length: 16 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

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



- SGS.
SAM Phantom
Construction:

Shell Thickness:
Filling Volume:
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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 the liquid.
Reference markings on the Phantom allow the
complete setup of al predefined phantom
positions and measurement grids by manually
teaching three pointsin the robot

20mm= 0.1 mm

Approx. 25 liters

DEVICE HOLDER

Construction

In  combination with the Twin

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 1EC, 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
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 MHz.
The tests for EUT were conducted within 24 hours after each validation. The obtained results from the
system accuracy verification are displayed in the table 1. During the tests, the ambient temperature of the

laboratory was in the range (22 +

F690501/RF-SAR001948
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SAM Phantom

Device HI der

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 cmin all the cases. It is seen that the system is

operating within its specification, as the results are within acceptabl e tolerance of the reference values.
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Fig b. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E4421B Signal Generator

B. EMPOWER Model 2057-BBS3Q5K CK 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

Photo of the dipole Antenna

System Validation Results

Target SAR 1 g from -
Validation . Calibration Certificate | MU SARLG | by iion Liquid
. Tissue : (Normalized to Date Temp.
Kit (Normalized to 1W) (%) °C)
1W)
D2450V2 | 2450 MHz
IN: 734 Brain 51.70 W/kg 50.40 W/kg -2.51 2011-07-07 | 22.2
D2450V2 | 2450 MHz
IN: 734 Body 53.50 W/kg 51.20 W/kg -4.30 2011-07-07 | 22.2

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 frequency band 200 MHz to 20 GHz) in conjunction with Agilent ES070B Network
Analyzer(300 KHz - 3 GHz) by using a procedure detailed in Section V.
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Di€lectric Parameters

f(MHZ) | T° | Limits/ Measured — T Simulated Tissue
Permittivity Conductivity
Temp( )
Measured, 2011-07-07 375 1.85 22.2
Head Recommended Limits 39.2 1.80 21.0~23.0
2450 Deviation(%) -4.34 2.78 -
Measured, 2011-07-07 50.7 201 22.2
Body Recommended Limits 52.7 1.95 21.0~230
Deviation(%) -3.80 3.08 -
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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 (MHZz

(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 3856 | 51.16 | 4145 | 524 | 4105 | 56.0 549 40.4 62.7 | 73.2
Sat (NaCl) 395 | 149 | 145 14 135 | 076 | 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 45.0 56.5 | 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 121 0.0 1.0 0.0 0.0
Bactericide 019 | 005 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 00 | 4492 | 00 0.0 26.7
Dielectric Constant | 43.42 | 58.0 | 4254 | 56.1 42.0 56.8 399 54.0 39.8 52.5
Conductivity (Sm) | 0.85 | 083 | 091 | 0.95 1.0 107 | 142 | 145 | 188 | 178

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

Water: De-ionized, 16 MQ* resitivity 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

112  Test Sandardsand 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
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
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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 awork environment.

(2) Limitsfor Genera 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)

Human Exposure Uncgn;g:ﬁdplf)nviropmmt Controlled Environment
pulation Occupational
(P;e\rrttiigl)%ak AR 1.60 mWig 8.00 mWig
R/?/rﬁé?leg\g%rye;ge SAR 0.08 mW/g 0.40 m W/g
z?]r ktli :/lv\ljreia;atl; SAR (Hands/Feet/ 4,00 MWIg 20,00 mWig

Table .4 RF exposure limits
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2. Instruments List
. Serid Due date of
Maunfacturer Device Type Number Calibration
Staubli Robot RX90BL FO3/5WO05A 1/A/01 N/A
Schmid& : , .
Partner Dosimetric E-Field ET3DV6 1782 April 14, 2012
, . Probe
Engineering AG
Schmid&
Partner 2450 MHz System D2450V2 734 May 27, 2012
. . Validation Dipole
Engineering AG
Schmidé. Data acquisition
Partner quis DAE3 567 January 27, 2012
. . Electronics
Engineering AG
Schmid&
Partner Software DASY 4V4.7 - N/A
Engineering AG
Schmid&
Partner Phantom SAM Phantom TP-1299 N/A
ST V4.0 TP-1300
Engineering AG
Agilent Network Analyzer E5070B MY 42100282 March 31, 2012
Agilent Diel ec"é'i‘t: Probe 85070D 2184 N/A
Agilent Power Meter E44198 GB43311126 September 28, 2011
. MY 41495307 October 01, 2011
Agilent Power Sensor E9300H MY41495308 | October 0L, 2011
Agilent Signal Generator E4421B MY 43350132 September 28, 2011
Empower RF - 2057- .
Systems Power Amplifier BBS30Q5KCK 1003 D/C 0344 April 06, 2012
Empower RF - 2001- .
Systems Power Amplifier BBS3Q7ECK 1032 D/C 0336 April 01, 2012
. Dual Directiona 777D 50128
Agilent Coupler 778D 50454 September 28, 2011
: , LA-15N
Microlab LPFilter LA-30N N/A October 01, 2011
R&S Mobile Test Unit CMU 200 109495 September 29, 2011
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3.Summary of Results

FCC Power Measurement Procedures

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

The handset was placed into a smulated 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.

RF Conducted Power

WLAN
802.11b
Data Rate Low Channel | Mid Channel | High Channe
(Mbps)
1 16.91 16.41 16.61
2 16.87 16.41 16.57
55 16.85 16.34 16.54
11 16.86 16.32 16.57
802.11g
Data Rate Low Channd | Mid Channel | High Channel
(Mbps)
6 16.30 16.59 15.73
9 16.29 16.51 15.60
12 16.18 16.59 1555
18 16.30 16.55 15.72
24 16.11 16.48 15.65
36 16.16 16.39 15.48
48 16.05 16.40 15.32
54 16.03 16.38 15.40
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KDB 648474 D01 SAR Handsets Multi Xmiter and Ant vO1r05 _Sept. 2008

Summary of SAR Evaluation Requirements for Cell Phone with Multiple Transmitters

These procedures were followed according to KDB 648474 document “SAR Handsets Multi Xmiter and Ant v01r05”,
September 2008. The procedures are applicable to phones with built-in unlicensed transmitters, such as 802.11 a/b/g

and Bluetooth devices.

<Output Power Thresholds for Unlicensed Transmitters>

F690501/RF-SAR001948

2011-07-08
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2.45 5.15-5.35

5.47 - 5.85

GHz

PRes

12 6

2

mwW

Device output power should be rounded to the nearest mW to compare with values specified m this table.

<SAR Evaluation Requirements for Cellphones with Multiple Transmitters>

Inclividual Transmitter

Simulianeons Transmission

Licensed
Transmitters

Routine evaluation requered

Unlicensed
Transmitters

When there 15 no simmltaneous transnussion —
o output < G0E SAR not required

o output = 6 stand-alens SAR required
When there 15 sl taneous transmassion —

Stand-alene SAR. ot requured when

o ouiput £ 2-Pae and antenna 15 > S0 om | ¢

fromn other antennas

o output = Ppy and antenna is = 2.5 cm from
other antermas

o output = Pp, and antenna 15 < 2.5 em from
other antemnas, each with either outpu
power = Ppeor 1-g SAR < 1.2 Wikg

When stand-alone SAR 15 requoed

o test SAR on highest output channel for each
wircless mode and expesure condition

o if SAR for haghest ourput channel is = 508
of SAR limst, evalwate all channels
according to normal procedures

SAR nof requared

Unficensed only
o when stand-alone 1-g SAR 5 not
requaed and aofenna 15 > 5 ocm
from other antermas
Licensed & Unlicensed
= whenthe sumof the 1-g SAR 45 =
16 Wke for all smultanecus
s Aleas
when SAR to peak  locabon
separation tato of smolbanesus
IS aten g 15 < 0.3
SAR requared
: | & Ul ;
antenna pars with SAR 1o peak
location separation rateo > 0.3 fest is
only regqured for the configuration
that results 1 the lughest SAR m
stand-alons configuranon for each
wireless mode and exposure condition
Mote:  simultancous Dansission
exposure conditiems  for  head and
body can be differens for different
style phones; therefore, different test
requirements may apply

Jaw, Mouth
and Nose

Flat phantom SAR requred

o when measwrement is required in tght
regions of SAN and it 15 not feasible or the
results can be questionable due to probe o
cabibration, posithomng  and  enentation
I550es

o position rectangular and clam-shell phones
accordimg 1o flar phantom procedures amd
conduct SAR measurements for  thess
specific locations

When simulianeons Mansmissoen SAR
testing 15 required, contact the FCC
Latoratory for interim guidance

<KDB 648474 Individua SAR evaluation>

Mode (f)

P (dBm) P (mW)

Stand-alone SAR

WLAN

16.91 49.09

Yes
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Ambient Temperature (°C) 22.2
Liquid Temperature (°C) 22.2
WLAN Head SAR Date 2011-07-07
Traffic Channe
Head | Test EUT Power 1gSAR 1L%n?ﬁsR
Mode | Position Drift(dB W/k
Frequency | ~ (dB) (W/kg) (W/kg)
(MH?2)
11b Cheek 2412 1 0.003 0.136
L eft 11b Cheek 2437 6 -0.168 0.106
Ear 11b Cheek 2462 11 -0.032 0.137 16
11b Tilt 2437 6 0.125 0.031 '
Right 11b Cheek 2437 6 -0.026 0.051
Ear 11b Tilt 2437 6 -0.120 0.023
<Note>

1. Thetest data reported are the worst-case SAR value with the position set in atypical configuration.

2. All modes of operation were investigated, and worst-case results are reported.

3. Battery isfully charged for al readings and the standard batteries are the only options.

4. Liquid tissue depth was at least 15 cm.

5. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR
measured at the middle channel for each test configuration (left, right, cheek, tilt) is at least 3.0 dB lower than the
SAR limit, testing at the high and low channel is optional for such test configurations.

6. WLAN could be used for data transmission during voice communication at the same time.

7. KDB 248227 <SAR Measurement Procedures for 802.11 a/b/g Transmitters>

- Channédl 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 | EEE 802.11b mode.

8. WLAN transmission was verified using a spectrum analyzer.
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Ambient Temperature (°C) 22.2
Liquid Temperature (°C) 22.2
WLAN Body SAR Date 2011-07-07
Traffic Channe
Body | Te EUT Power 19 SAR 1L‘~? riﬁsR
Mode | Position Drift(dB W/k
Frequency | ~ (dB) (W/kg) (W/kg)
(MH?2)
11b Front 2412 1 -0.056 0.240
11b Front 2437 6 -0.093 0.193
Body 16
11b Front 2462 11 -0.151 0.361
11b Back 2437 6 -0.018 0.019
<Note>

1. The test data reported are the worst-case SAR value with the position set in atypica configuration.

2. All modes of operation were investigated, and worst-case results are reported.

3. Battery isfully charged for al readings and the standard batteries are the only options.

4. Liquid tissue depth was at least 15 cm.

5. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR
measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at the
high and low channel is optional for such test configurations.

6. The distance from EUT to flat phantom for testing Body SAR is 15 mm.

7. KDB 248227 <SAR Measurement Procedures for 802.11 a/b/g Transmitters>

- Channdl 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 | EEE 802.11b mode.

8. WLAN transmission was verified using a spectrum analyzer.
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Appendix
List
Appendix A DASY 4 Report - 2450 MHz Validation Test
(Plots of the SAR Measurements) - WLAN Test
Appendix B Uncertainty Analysis
Appendix C Calibration Certificate - PROBE
- DAE
- DIPOLE
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Appendix A
Test Plot - DASY 4 Report



Report File No. : F690501/RF-SAR001948

Date of Issue : 2011-07-08
Page : 21/63
2450 MHz Validation Test Head
Date: 2011-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory )
File Name: Validati 50 MHz Head.dad

Input Power : 250 mW

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:T34
Program Name: Validation 2450 MHz_Head

Communication System: CW; Frequeney: 2450 MHz:Duty Cyele: 1:1
Medium parameters used: £~ 2450 MHz, o = 1,85 mho/m; & = 37.5, p = 1000 kgm?
Phantom section: Flat Section

DASY4 Configuration:

= Probe: ET3DVG - SN1782: ConvlF(4.37, 4.37, 437y Calibrated: 201 1-04-14

= Sensor-Surface: dmm {Mechanical Surface Detection))

= Electronics: DAEY Sn567, Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP; Type: SAM MIC #2(HK)-93; Serial: TP-1299

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Validation 2450 MHz/Area Scan (61x61x1): Measurement grid: di-15mm. dy=15mm
Maximum value of SAR (interpolated) = 143 mW/g

Validation 2450 MHz/Zoom Scan (Tx7x7)/Cube @: Measurement grid: ds=Smm, dy=5mm, de=5Smm
Reference Value = 92.1 Vim; Power Drift = -0.066 dB

Peak SAR {extrapolated) = 30.7 Wikg

SAR(I g) = 12,6 mW/g: SAR(ID g) = 545 mW/ig

Maximum value of SAR (measured) = 140 mW/g

0.000
“5.26
-10.5
-15.8

-21.0

-26.3

0dB = 14.0mW/g
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2450 MHz Validation Test_Body
Date: 2011-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory )
File Name: Validation 2450 M1 _Body.dad

Input Power : 250 mW

DUT: Dipole 2450 MHz; Type: D2450VI; Serial: D2Z450V2 - SN:T734
Program Name: Validation 2450 MHz_Body

Communication System: CW; Frequeney: 2450 MHz:Duty Cyele: 1:1
Medium parameters used: £~ 2450 MHz, o = 201 mho/m; &= 30.7; p = 1000 kgm?
Phantom section: Flat Section

DASY4 Configuration:

= Probe: ET3DVG - SN1T782: ConvIF(3.94, 3.94, 3.94%, Calibrated: 201 1-04-14

= Sensor-Surface: dmm {Mechanical Surface Detection))

= Electronics: DAEY Sn567, Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP; Type: SAM MIC #2(HK)-93; Serial: TP-1299

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Validation 2450 MHz/Area Scan (61x61x1): Measurement grid: i 15mm. dy=15mm
Maximum value of SAR (interpolated) = 141 mW/g

Validation 2450 MHz/Zoom Scan (Tx7x7)/Cube @: Measurement grid: dx=Smm. dy=5mm, dz=Smm
Reference Value = 85.3 Vim; Power Drift = -0.038 dB

Peak SAR {extrapolated) = 35.4 Wikg

SAR(I g) = 12.8 mW/g: SAR(ID g) = 546 mW/ig

Maximum value of SAR (measured) = 13.9 mW/g

0.000
<5.30
-10.6
-15.9

-21.2

-26.5

0dB = 13.9mWig
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WLAN Head SAR Test
Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: WLAN _LE.dad

DUT: ALH-2000; Type: Bars Serinl: N/A
Program Name: WLAN _Head

Communication System: WLAN, Frequency: 2412 MHzDuty Cyele: 1:1
Medium parameters used: = 2412 MHz o = 1.8 mho/m; £ = 37.8; p = 1HH kg/m®

DASYS Confl, t

- Probe: ET3DVE - SN1782: ConvF(4.37, 4.37, 437 Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900_ 2011 07 _04(left). Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

LE_11b_Low_Check/Area Scan (7T1x111x1): Measurement grid: ds=15mm, dy~15mm

Maximum value of SAR {interpolated) = 0. 141 mW/g

LE_11b_Low_CheckiZoom Scan (Tx7x7)/Cube 0: Measurement grid: dx-Smm, dy - Smm, deSmm
Reference Value = 218 Vim; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 0,261 Wikg

SAR( g) = 0,136 mW/g: SAR(10 g) = 0.075 mW/ig

Maximum value of SAR (measured) = 0.147 mW/g

-3.88
=176
1.6

-15.5

“19.4

0 dB =0.14TmW/g
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Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: WLAN _LE.dad

DUT: ALH-2000; Type: Bars Serinl: N/A
Program Name: WLAN _Head

Communication System: WLAN, Frequency: 2437 MHz:Duty Cyele: 1:1
Medium parameters used: = 2437 MHz 0 = 1.83 mho'm; &, = 37.6; p = 10 kg-‘mg‘

DASYS Confi z

- Probe: ET3DV6 - SN1782; ConvF{4.37, 4.37, 4.37); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900_ 2011 07 _04(left). Type: SAM; Serial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

LE_11b_Mid_Check/Area Scan (T1x111x1): Measurement grid: dx=1 Smm, dyv-15mm

Maximum value of SAR (interpolated) = 0,114 mW/g

LE_11b_Mid_Cheek/Zoom Scan (7x7xT)/Cube 0: Measurement grid: ds-Smm, dy- Smm, de-Snm
Reference Value = 2.50 Vim; Power Drift = -0.168 dB

Peak SAR (extrapolated) = 0.197 Wikg

SAR(I g) = 0106 mW/g: SAR(ID g) = (L061 mW/g

Maximum value of SAR (measured) = 0.112 mW/g

-3.74
<148
-1.2

-15.0

“18.7

0dB =0.112mW/g
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Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: WLAN _LE.dad

DUT: ALH-2000; Type: Bars Serinl: N/A
Program Name: WLAN _Head

Communication System: WLAN, Frequency: 2462 MHz:Duty Cyele: 1:1
Medium parameters used: = 2462 MHz 0 = 187 mho'm; &, = 37.5, p = 100 kg-‘mg‘

DASYS Confi z

- Probe: ET3DV6 - SN1782; ConvF{4.37, 4.37, 4.37); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900_ 2011 07 _04(left). Type: SAM; Serial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

LE_11b_High_Cheek/Area Scan (7T1x111x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR {(interpolated) = 0,138 mW/g

LE_11b_High_Check/Zoom Scan (7x7x7)/Cube 0: Measurement grid: ds-Smm, dy- Smm, de-Smm
Reference Value = 2.05 Vim; Power Dnfl = -0.032 dB

Peak SAR (extrapolated) = 0.270 Wikg

SAR(I g) = 0137 mW/g: SAR(I0 g) = 0L0TT mWig

Maximum value of SAR (measured) = 0.146 mW/g

-3.96
-1.92
-11.4

-15.8

“19.8

0 dB = 0. 146mWig
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Z Scan
SAR(x,y,z10)
SAR; Z Sean: Value Along Z, X=0, Y=0
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Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: WLAN _LE.dad

DUT: ALH-2000; Type: Bars Serinl: N/A
Program Name: WLAN _Head

Communication System: WLAN, Frequency: 2437 MHz:Duty Cyele: 1:1
Medium parameters used: = 2437 MHz 0 = 1.83 mho'm; &, = 37.6; p = 10 kg-‘mg‘

DASY S Contl,

- Probe: ET3DVE - SN1782: ConvF(4.37, 4.37, 437 Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900 2011 07 04(lell); Type: SAM; Scrial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

LE_11b_Mid_Tilt/Area Scan (71x111x1): Measurement grid: dx=15mm. dy=135mm

Maximum value of SAR (interpolated) = 0.032 mW/g

LE_11b_Mid_Tilt!Zoom Scan (7x7x7Cube 0 Measurement grd: dx-Smn, dy-Smm, dz- Smm
Reference Value = 3.42 Vim; Power Dnft = 0,125 dB

Peak SAR {extrapoluted) = 0.058 Wikg

SAR(I g) = 0,031 maW/g: SAR(ID g) = 0LO18 mW/g

Maximum value of SAR (measured) = 0,033 mW/g

-4.26
-8.52
-12.8

170

<213

0 dB =0.033ImWig
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Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory )
File Name: WILAN RE.dad

DUT: ALH-2000; Type: Bars Serinl: N/A
Program Name: WLAN _Head

Communication System: WLAN, Frequency: 2437 MHz:Duty Cyele: 1:1
Medium parameters used: = 2437 MHz 0 = 1.83 mho'm; &, = 37.6; p = 100 kg-‘mg‘
FPhantom section: Right Section

DASYS Confi z

- Probe: ET3DV6 - SN1782; ConvF{4.37, 4.37, 4.37); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900_ 2011 07 _04(left). Type: SAM; Serial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

RE_11b_Mid_Cheek/Area Scan (T1x111x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR {interpolated) = 0,054 mW/g

RE_11b_Mid_Cheek/Zoom Scan (7x7x7)/Cube ( Measurement grid: ds-Smm, dyv- Smn, de Smm
Reference Value = 3.27 Vim; Power Drift = -0.026 dB

Peak SAR (extrapolated) = 0.102 Wikg

SAR(I g) = 0,051 mW/g: SAR(ID g) = (L029 mWig

Maximum value of SAR (measured) = 0,055 mW/g

-4.26
-8.52
-12.8

170

<213

0 dB =0.055mWig
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Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Nome: WLAN RE dad

DUT: ALH-2000; Type: Bars Serinl: N/A
Program Name: WLAN _Head

Communication System: WLAN, Frequency: 2437 MHz:Duty Cyele: 1:1
Medium parameters used: = 2437 MHz 0 = 1.83 mho'm; &, = 37.6; p = 100 kg-‘mg‘
FPhantom section: Right Section

DASY S Contl,

- Probe: ET3DVE - SN1782: ConvF(4.37, 4.37, 437 Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900 2011 07 04(lell); Type: SAM; Scrial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

RE_11b_Mid_Tilt/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR {interpolated) = 0L025 mW/g

RE_11b_Mid_Tilt/Zoom Scan (7x7x7)Cube 0: Measurement grid: dx-Smm, dy - Smm, de- Smm
Refercnce Value = 3.61 Vim; Power Dt = -0. 120 dB

Peak SAR (extrapolated) = 0,047 Wikg

SAR(1 g) = 0.023 mW/g: SAR(10 g) = 0.012 mW/g

Maximum value of SAR (measured) = 0,025 mW/g

“10.0
-20.0
-30.0

-40.0

“50.0

0 dB =0.025mWig
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WLAN Body SAR Test
Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Nome: WLAN Bodv.dad

DUT: ALH-2000; Type: Bar: Serinl: N/A
Program Name: WLAN_Body

Communication System: WLAN, Frequency: 2412 MHzDuty Cyele: 1:1
Medium parameters used: = 2412 MHz 0 = 1.9 mho'm; &, = 50.8; p = 100 kg-‘mg‘

DASY S Contl,

= Probe: ETADVE - SN1782; ConvIF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900 2011 07 04(lell); Type: SAM; Scrial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Body_11b_Low_Front/Area Scan (T1x111x1): Measurement grid: dx=15mmn. dy=15mm

Maximum value of SAR {interpolated) = 0,253 mW/g

Body_11b_Low_Front/Zoom Scan (7x7x7)Cube 0: Measurement grid: dx-Smm, dy-Smm, de-Smm
Reference Value = 2.89 Vim; Power Drift = -0.056 dB

Peak SAR (extrapolated) = 0,533 Wikg

SAR(1 g) = 0.240 mW/g: SAR(10 g) = 0,127 mW/g

Maximum value of SAR (measured) = 0.250 mW/g

-4.30
<60
-12.4

-2

<21.5

0 dB =0.250mW/g
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Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Nome: WLAN Bodv.dad

DUT: ALH-2000; Type: Bar: Serinl: N/A
Program Name: WLAN_Body

Communication System: WLAN, Frequency: 2437 MHz Duty Cyele: 1:1
Medium parameters used: = 2437 MHz 0 = 1.99 mho'm; &, = 50.7, p = 10 kg-‘mg‘

DASY S Contl,

= Probe: ETADVE - SN1782; ConvIF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900 2011 07 04(lell); Type: SAM; Scrial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Body_11b_Mid_Front/Area Scan (7T1x111x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR {interpolated) = 0,209 mW/g

Body_11b_Mid_Front/Zoom Scan (7x7x7)/Cube 0 Measurement grid: dx-Smm, dy- Smm, de- Smm
Reference Value = 2.90 Vim; Power Dt = -0.093 dB

Peak SAR {extrapolated) = 0.437 Wikg

SAR(I g) = 0193 mW/g: SAR(ID g) = 0,103 mWig

Maximum value of SAR (measured) = 0.202 mW/g

-4, 16
-8.32
-12.5

-16.6

“20.8

0 dB =0.202mW/g
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Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Nome: WLAN Bodv.dad

DUT: ALH-2000; Type: Bar: Serinl: N/A
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2462 MHz Duty Cyele: 1:1
Medium parameters used: = 2462 MHz 0 = 2,03 mho'm; & = 50.7, p = 10 kg-‘mg‘

DASY S Contl,

= Probe: ETADVE - SN1782; ConvIF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900 2011 07 04(lell); Type: SAM; Scrial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

Body_11b_High_Front/Area Scan (T1x111x1): Measurement grid: dx-15mm. dy-15mm

Maximum value of SAR {interpolated) = (L3853 mW/g

F690501/RF-SAR001948
2011-07-08
34/63

Date: 2011-07-07

Body_11b_High_Front/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx- Smm, dyv-Smm, dz-Smm

Reference Value = 3.19 Vim; Power Drift = -0.151 dB
Peak SAR (extrapolated) = 0,823 Wikg

SAR(1 g) = 0.361 mW/g: SAR(10 g) = 0,185 mW/g
Maximum value of SAR (measured) = 0.377 mW/g

0 dB =0.3TTmW/g
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Z Scan
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Date: 200 1-07-07

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Nome: WLAN Bodv.dad

DUT: ALH-2000; Type: Bar: Serinl: N/A
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz:Duty Cyele: 1:1
Medium parameters used: £ = 2437 MHz; 0= 1.99 mho/m: &, = 50.7; p = 1000 kg'm®

DASY S Confi '

= Probe: ET3DVG - SN1782: ConvF(3.94, 3.94, 3.94); Calibrated: 201 1-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_1900 2011 07 04(lell); Type: SAM; Scrial: TP-1645

- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Body_11b_Mid_Back/Area Scan (T1x111x1): Measurement grid: dx=15mm, dy=15mm

Maimum value of SAR (interpolated) = 0.020 mW/g

Body_11h_Mid_Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx-Smm, dy-Smm, dz-Smm
Reference Value = 141 Vim, Power Dnift = -0.018 dB

Peak SAR (extrapolated) = 0,046 Wikg

SAR( g) = 0.019 mW/g: SAR(10 g) = 0.009T8 mW/g

Maximum value of SAR (measured) = 0,020 mW/g

“10.0
-20.0
-30.0

-40.0

“50.0

0 dB = 0.020mWig
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Appendix B
Uncertainty Analysis
a b (o] d e= g | = k
f(d.k) cxg/e
Section | Tol (%) | Prob . | Div. Ci 1g ui | Vi

Uncertainty Component in P1528 Dist. (19) (%) (Veff)
Rrobe-calibration E21 6-3 N 1 1 6-30
AxtatHtsotropy =22 -5 R 73 O 7% 0-26 oo
hemispherical isotropy E272 276 R 73 07t 1706 o
Boundary effect EZ3 0.8 R T.73 T U.46 ©
Linearity E.2.4 0.6 R 1.73 1 0.35 00
System detection limit E.2.5 0.25 R 1.73 1 0.14 o0
Readout electronics E.2.6 0.3 N 1 1 0.30 0
Response time E.2.7 0 R 1.73 1 0.00 00
Integration time E.2.8 2.6 R 1.73 1 1.50 00
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73 0
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 00
Probe positioning— mechanical tolerance E.6.2 1.5 R 1.73 1 0.87 o

| Probe positioning- with respect to phantom E6.3 2.9 R 1.73 1 1.67 [~
Max—SAR-evaluation E5-2 1 R 1.73 1 0-58
TestSampie positiomyg B2 TS N T T TS S
Device holder uncertainty EZ.T 35 N T T 360 %
Output power variation —SAR drift measurement 6.62 5 R 1.73 1 2.89 00
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 00
Liquid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85 00
Liquid conductivity - measurement uncertainty E.3.2 1.58 N 1 0.64 1.01 5
Liguid permittivity — deviation from target values E.3.3 5 R 1.73 0.6 1.73 00
Liquid permittivity - measurement uncertainty E.3.3 1.54 N 1 0.6 0.92 5
Combined standard uncertainty RSS 10.53 216
Expanded uncertainty K=2 21.06

(95% CONFIDENCE INTERVAL)
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- PROBE Calibration Certificate

Calibration Laboratory of
Schmid & Partnar

Engineering AG
Zewghoussirasso 41, 8004 Turich, Switserland

5 Schwairerischor Kalibrigrclinnst

C Sardice suisse d'élalonnagn

s Sarvitio svirzoro dl taratur
Swiss Callbration Service

Acciadded by the Swiss Accreditation Service (SAS) Accroditation Ne,: SCS 108
The Swiss Accreditation Bervice Is cne of the slgnatories tothe EA
Mulsilateral Agreament for the racognition of calibeation certificatos

clom  SGS (Dymstec) Cureats Ho: ET3-1782_ Apri1
CALIBRATION CERTIFICATE

Objuct ET30DV6 - SNi1762

Calitration procadurn(s) QA CAL-01.37, QA CAL-12.v6, QA CAL-23.v4, QA CAL-25v3

Calbralion procedure for dosimetric E-field probes
Cattaton date April 14,2011

This calibration cerificals cotumnts the Macoabilly 1o natonal standands, which realze (e physical wiils of messuremants (50
The ia and the uncerial with confi probaksity sm ghnn cn thi leliowing pagas and s par of the cerficale

I ealbrationg hove leen conducied i he cosed abombory locty: v {22 £ 3V and humiday < T0%,

Calesption Equipmen used (MATE crilical kar calfsalion)

Primary Standard 1] ol Dute (Conificatn Na.) | Schecued Calibrsticn
Perwat makas E44 180 GE41293074 3har-11 (Mo, 217-013725 AprA2
Porwar sensor E44 124 MYAL4B52TT I-har11 (o, 21701372 ApeZ
Porsmy sarar E44124 M4 1406087 31-har-11 (o, 217-01372) Ape12
Rafeonce 3 &8 Al S 55054 [3c) Zi-Mar-11 (No. 217-01360) Ape-13
Ruheronce 20 dff Menuator | SN: 55088 (205) 29-Mar-11 [Wa: 217-01367) Apr-12
PR 30 dff Alonuador | SM: 55029 {300) Fo-har11 (o, 217-01300) Ape12
 Rafgrence Probe ESI0V2 SM: 3013 20 Dec- 10 (o, EE3-3013_Decid) Duc-11
| TIAES SN 854 Z3-Apr-10 {No. ME4-B54_Apr10) Apet i
Secondary 5t D Chisck Date (I house) Scheduled Check
RF ganecainr HP BE4AC US3042001 700 Ahug-00 On houss chach Oct00) | e houss check: Oct-11
Natwork Analyrer HP 8753 | US37300585 18-0c-01 {in houne chasck Ciol-10) I house chack: Ot 11
Nama Function Signatuie
Calitwated try. Sedon Kastrall Lkenlory Techeician
— ﬂ e

g by Haljn Pokovie Techrical Maragor M

e Agal 14, 2011

This cafitvation corificale shall nol be reproduced except in full withoul wrilen sppimel of e lbomsony,

Ceilicatn No: ET3-1782_Apri1 Page 1of 11
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Calibration Laboratory of

S hrwatnarincher Kallbrisrdl

Schmid & Partner c Service subtsn ddalonnags
Engineering AG g Servitio svizsero dl taratura

Zoughaussirasse 43, 8004 Zurich, Switerland Swins Callbration Service

Accradiod by the Swiss Accrodilntion Service (SAS) Accreduation No.: SCS 108

Tha Swiss Accradiabion Servics Is one of the slgnatories to the EA

Mubtilstaral Agrasmant for the recognilion of callbration cortificates

Glossary:

TSL tissua simulating liquid

NORMx,y.2 sensilivity in fres space

CanvF sansitivity In TSL f MORMLy.2

pcp diode compression point

CF crest factor (1iduty_cycls) of the RF signal

ABC modufation depandent bnearization paramaters

Podarization ¢ p rotation around probe axis

Potarization & 4 rodation arcund an axis that is in the plane nomal to probe axis (al measuremant center),

Le., 8 =0 Is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 5id 1528-2003, “IEEE Recommended Practice for Determining the Peak Spalial-Averaged Specillc
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, December 2000

b} [IEC 62209.1, "Procedure to measune the Specific Absorplion Rate (SAR) for hand-hald devices used in close
proximity to the ear (requency range of 300 MHz to 3 GHz)", February 2005

lllethuds Applied and Interpretation of Paramoters:

NORM .y, z: Assessed for E-lield polarization 8 = 0 (f < 900 MHz in TEM-cadl; | > 1800 MHz: R22 waveguide),
MORMx,y,z are only intermediate values, i.e., the uncarainties of NORMx.y,z does not affect the E-fiald
uncertainty inside TSL (soe balow Convi).

s NORM{x.y.z = NORMx,y.z * frequency_response (see Frequency Response Char). This inearization s
Implemented in DASY4 sofltware versions latar than 4.2, The uncedainty of the frequency response ks included
In ther stated uncertainty of Convi.

*  DCPxy.z DCP are numerical linearizalion parameters assessed based on the data of power sweep with CW
sigreal (no uncartainty required). DCP does nol depend on frequancy nor media.

+  PAR: PAR is the Peak lo Average Ratio that is not calibrated but delerminad bazed on the signal
characlarislics

o Axyr Bapr Cxy.r are numerical Enearization parameters n dB assessed based on the data of powar
swooep for specific modulation signal. The parameters do not depend on frequency nor media.

= VR VR s the validity range of the calibration relslod o the average diode voltage or DAE voltage in mV,

«  ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fiald (or Temperature Transfer
Standard for [ < 800 MHz) and inssde waveguide using analytical field distributions based on powar
measuremants for { > 800 MHz. The same setups ane used for assassmant of the parameters applisd for
Boundary compansation (alpha, depth) of which typical uncertainly values are given, Thase parameters are
used in DASY4 software lo improve probe accuracy close fo the boundary, The sensithity in TSL corresponds
1o NORMYx, .z * ConvF whereby the uncariainly corresponds fo that given for ConvF. A lrequency dependent
EdnthumdinMWI.IEMWMMEMIWMWWM#Whﬂ'lllnt1m
MHz.

+ Spharical izotropy (3D devialion from izolropy): in a field of low gradients realized using a fial phantom
aexposad by a palch anlenna.

+  Sensor Offset, The sensor offsel comesponds 1o the offset of virtual measuremant canlar from tha probe tip
{on probe axis). Mo tolerance required.

Caorlificntn Mo ETI-1TE2_Apr11 Page 2 of 11
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ETIONG — SM-ATE2 April 14, 2011

Probe ET3DV6

SN:1782

Manufactured:  April 15, 2003
Calibrated: April 14, 2011

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system)

Carificate Mo: ET3-1782_Apr11 Page 3 of 11
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ET30WE- SN:1ra2

Aprl 14, 2011

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

Basic Calibration Parameters
& X Sensor ¥ SansorZ | Uncik=2) |
Moam [pviivim)" 207 1.66 1.92 101 %
DCP (mv]" [ 1 06,6 ar.é ;
Medulation Calibration Parameters _
uiD Communication System Name PAR A B [ VR Ung
i} B e my (k=2}
10000 W 000 | X | ooa 0.00 1,00 1111 1.9 %
¥ | 000 0.00 100 | 1410
Z | om0 000 100 | W54

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

:Thl unconaintes of Nonmd,Y 2 do not aflect the E”-fiskd uncertainty inskss TSL (soe Pages 5 and &)
i p

;'I:ih'llfdrulﬂl'lﬁ'i.duiﬂﬁ rrh.dnr-:nlnmln- resporse apphying mciangatar disinbuion and is cxpressed o Bha sguane of iise

Carlificate No: ET3-1782_Apr11

Page 4 of 11
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ETI0VE- SN.1782 Agril 14, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

f {MHz) © Pmr ! DTUSEI% ConvF X | ConeFY | ComwFZ | Alphn M!un ] _T-%_
450 435 0.87 6.89 6.89 6.89 0.1 2.29 £134% |
B35 41.5 0.50 6.22 6.22 6.22 0.88 1.83 120 %
1750 40.1 137 | 514 5.14 514 | 057 | 283 | £120%
1900 40.0 140 495 | 495 | 495 | o058 | 254 | s120% |
2450 392 1.80 4.37 4.37 437 0.80 1.53 £120%

© Frequency valdity ol & 100 MHr only applies tor DASY v 4 and higher (ses Page 2}, elss it s resivicied in & 50 M. The uncertainy is e RSS
al 1w CorrF uncortainty of caibradicn insquency and The unceraingy for ihe indicabed frequancy band

" M Trequancies bk 3 GHz, tho valicily of lissun parsmabers (i and o) can b ridaand 10 & 10% i lgaid compensation formuda is applied 1o
maasuned SAR values. Al roguonties above 3 Gz, the validity of lissun pammeters (¢ snd 0] |s mestricled o ¢ 5% Tho uncerainly i the RSS of
Tha ConvF unceriainty for indicabed Inmgot Hesus paramelers.

Cerlificatn No: ET3-1782_Apr11 Page 5¢f 11
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ET30VE— SM-1782 April 14, 2011

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

Calibration Parameter Determined in Body Tissue Simulating Media

|1 {MHz} " FM' cww ComvF® | ConvF ¥ | ConvFZ | Alpha | D.im pmlh m;m i

| 450 567 0.94 749 7.49 749 [ 016 | 234 | $134%
835 562 0.97 B.03 £.03 6.03 085 | 172 | +120%
1750 534 1.49 4.54 4.54 454 | oe4 | 270 | £120%

1800 533 152 434 4.34 4.34 063 | 267 | $12.0% |
2450 527 1.95 394 384 a4 009 | 121 | $120%

© Freguency vnldity of & 100 MHz only sppies for DASY w44 and higher MMH.MHMWH + 50 MHz. T uncartainty ks e RES
Fhmm calibwation fregaency and ihe uncerainty for the indicated lroquency bamd,

Al imquancies below 3 Gz, the widity of lisses panseetans (c ord o) con be milasod o 1 105 i Bquid compansstion fomule & spglied 1o
mnasuned SAR valopw Mw:mummwumm{-m-:hm 1o & 5% The uncorainty Is the RES of
i Coiref uncartainty for indicalod Earged lissum pasmmelars.

Cartificato No: ET3-17B2_Ape11 Page & af 11
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ETH0VE- SN:1782 April 14, 2011

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

15 ——
:
141 i - I ,
g 131 1 i
$ 12 I I S |
S - :
. § {
g1 | i
&
g 10 % g — ey
g
L a7 ! i
1 | |
o6 S
05 .;‘_L.__L_.,I.__L_i - ki [k | I I | é [ | I i [ | i i
1000 1500 2000 2600 3000
f [MHz]

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

Certificate No: ET3-1782_Apr11 Page 7 of 11
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ETI0VE- SN 1782 Al 14, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncartainty of Axial lsotropy Assessment: £ 0.5% (k=2)

Corlificate Mo: ET3.1782_Agri1 Page Bof 11
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ETI0VE- SN1TEZ Aprll 14, 2011
Dynamic Range f(
(TEM cell , f = 900 MHz)

2 -
E1 '5""‘"' g —
Wi e ) P | PR - (FLE .
L L i v BT e e 1, e
A H e — i i }
2 [ [N |
109 o7 101 108 10 1o
¥ SAR
| . [
J‘-mng:]'lnhd Knﬂﬁﬁjﬂﬂﬂ Ym‘ﬁjuu
Ly L]
¥ net compensabed Z compensatpd £ noi componeated

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

Cenificate No: ET3-1782_Apr11 Page 9ol 11
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Conversion Factor Assessment

= 1750 MHz, WGLS RZ2 (H_com)

1= B35 MHZ WGLS R (H_convF)

Deviation from Isotropy in Liquid

Error (4§, 8], f= 900 MHz

-0 06 06 -04 -02 00 02 04 06 08 10
Uncertalnty of Spherical Isolropy Assessment: £ 2.6% (k=2)

Cetificats Mo: ETI-17B2_Aprt1

Page 10 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

[ermr Probe Parameters
Sansor Arrangenusnt Triangular
Connecior Angla {7) Not applicatila
Mechanical Surface Delection Mode anablod
Optical Surface Delaclion Mode disabled
Probe Overall Length 337 mm

| Probe Body Diametar 10 mm
Tip Length 10 mm
Tip Dismatar 6.6 mm
Probe Tip to Senser & Callbralion Point 27 mm
Proba Tip lo Sensor ¥ Calibratien Point Z7mm
Probe Tip 1o Sansor Z Calibration Point Z7mm
“Recommended Measuremenl Distance from Surlace 4 mm

Cerlificate No: ET3-1782_Apri Page 11 of 11
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-DAE Calibration Certificate

Calibration Laboratory of 28, Schwelzerischer Kalibrierdienst

Schmid & Pariner = Service sulsse détalonnage
Enginearing AG =i Servizio svizzeve di taratura

Zoughaussirasse 43, 8004 Zurich, Switzeriand &7 ~ ww*’ Swiss Callbration Service

Accrodiod by the Swiss Accroditation Sonace |SAS) Aocreditation Ne.: SCS 108

The Swiss Accreditation Service ks ane of the signatories to the EA

Multitaternl Agreement for the recagnition of catibration certificatos

client  SGS (Dymstec) Gartlficata No: DAE3-567 Jani1

CALIBRATION CERTIFICATE

Dbject DAE3 - SD 000 D03 AA - SN: 567

Caibimtion proceduns(s) J0A CAL-D6.v22

Callbration procedure for the data acquisition elestranics (DAE)

Calitiration date: January 27, 2011

Trus calitration cortilicale documants T Irncaabilty o nafional stancards, which malizo the physical units of mpasiremants {sl).
Tho measunemants and th uncertainges. with conlidence probabiity ara ghaun on tha lollowing pages and are pat of iha cortilicate

Al eslbrations have boan conducted in hmwmy.mmlmm*a:t and humidity = 70%

Calfeation Equipment usod (METE crifical for cal@ratcn)

Pramary Stand |os Cal Dale (Cestilicats Ma) Scheduled Calibation

Keittiloy Mulimador Typo 2001 | BN pE102TA #8-Sep-10 (Mo 1 0A76) Sep-11

Socondary Standards. =1 Chock Ditts (in howsa) _ Sehaduind Check

Calibwator Box V1,1 SE UMS 006 AB 1004 07-Jun-10 fin howusa check) in house check: Jun-1 |
N Funciion Signaturn =

Caliteasod try: Andiea Gurl Tachnician

Approved by: Fin Bomholt RAD Direcor ; UQQ“
S ¢ A

| st Jarwmry 27, 2011
This calibention cerfificatn shall nod b roproduced oocepd in full without weilbsn apgraval of the Lok ¥. |

Cartilicate No: DAE3-567_Jan1 1 Page 10l 5
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Calibration Laboratory of s‘@% Behweizerischer Kalitwisedienst
Schmid & Partner 2 Service suisse ' dalannage
Engineering AG e Bervirlo svizzers i taratura
Zeughaussirasse 43, 8004 Zurich, Switeriang aﬁﬁ“ Swiss Calibratian Service
il
Accredited by ihe Swiss Accreditabion Sonico (SAS) Accreditation No.: SCS 108

The Swiss Accroditation Service is one of the signatories to the EA
Multitateral Agreement far the recognitien of ealibration certificates

Glossary

DAE data acquisition elecironics

Conneclor angle  information used in DASY system to align probe sensor X 1o the robol
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 (o the full scala range of the voltmeter in the respective range.

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

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

s 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 sensitivily: Influence of a positive or negative common mode voltage on
the differential measurament.

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

* AD Converter Values with inputs shorled: Values on the internal AD converer
corresponding 1o zero inpul voltage

=  Input Offset Measurement: Outpul vollage and statistical results over a large number of
zaro vollage measurements.

= Input Offset Current: Typical value for information: Maximum channel input offset
current, nol considering the inpul rasistance.

* Input resistance: Typical value for information: DAE input resistance at the eonnector,
during intemal auto-zeroing and during measurement.

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

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

Carificale No: DAE3-SET_Jan11 Page 2 ol 5
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DC Voltage Measurement
AD - Convanar Resolution nomina
High Range: 1LSE = B.ipv, full range = -100...4+300 mV
Low Range: ILSB = giny, fulirange = -1......+3mV
DASY measuremen parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ F4
High Range 404.644 £ 0.1% (k=2) | 404.400 £ 0.1% (k=2) | 404475+ 0.1% {k=2)
Low Range 3.094940 £ 0.7% (h=2) | 396974 + 0.7% (k=2) | 3.094828 +0.7% {k=2)
Connector Angle
Icnnmemrnnmambemodlnnﬁ.‘ﬁsrm 55%¢1°

Carlificate Mo: DAEI-587_Jan11 Pagedal &
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Ditference (V) Error (%)
Channel X + Input 2000111 0.B& 0.00
Channel X + Input 20005.53 583 0.03
Channel X - Input -19094 55 B.05 -0.00
Channel ¥ + Input 200012.0 a8 0.00
Channel ¥ + Input 19998.16 0.04 0.00
Channel ¥ - Input -19989.31 0.89 0.00
Channal Z + Input 2000078 057 -0.00
Channel Z + Input 20000.62 1.02 0.0
Channel Z - Input -16997.10 a.20 -0.02
Low Range Reading (uV) Differance (uV) Ermor (%)
Channel X + Input 1899.6 -0.43 002
Channel X + Input 200,85 0,86 0.43
Channel X = Input -198.93 1.07 -0.54
Channel ¥ + Input 2000.2 0.40 0.02
Channal ¥ + Input 200.07 0.07 0.03
Channal ¥ - Input -199.81 0.09 005
Channel Z + Input 1999.8 -0.28 -0.01
Channel 2 + Input 192,45 -0.75 -0.38
Channel Z - Input -200.35 -0.25 012
2. Comman mode sensitivity
DASY moasurement parameters: Aute Zoro Time: 3 sec; Maasuring time: 3 sec
Commaon mode High Range Low Range
Input Voltage (mv) Average Reading (uV) Averago Reading (uV)
Channel X 200 383 188
- 200 0,20 232
Channel ¥ 200 .69 0o
- 200 -1.13 -1.18
Channal Z 200 448 4,66
« 200 6,15 5.9
3. Channel separation
DASY measurement parameters: Auta Zeva Time: 3 sec: Measuring lime: 3 soc
Input Voltage (mV) | Channel X (uV) | Channel ¥ (i) | Channel Z (v}
Channel X 200 213 -0.21
Channal ¥ 200 am 324
Channal 2 200 168 .1 -
Cerificato Mo: DAE3-567 _Jdan11 Paga 4 al 5
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4. AD-Converter Values with inputs shorted
DASY measunement parameters: Aulo Zero Time: 3 sec: Measuring lime: 3 sec

High Range (L58) Low Range (LSB)
Channel X 16333 16454
Channal ¥ 161648 16436
Channal Z 15851 18115

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Imput 10MEL

Average (V) | min. Offset (uV) | max, Offset quv) | o' E:::'““"
Channel X 0.23 140 0.68 0.42
Channel ¥ 0,84 -2.05 0.48 0.41
Channel Z 0,76 -1.62 0.54 0.38

6. Input Offset Current
MNominal Input croultry eliset curment on all channels: <2514

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channal X 200 200
Channel ¥ 200 200
Channel 2 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typlcal values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) 7.8

9. Power Consumption {Typical valuss for information)

Typlcal values Switched off (ma) | Stand by (ma) Transmitting {ma)
Supply (+ Vec) +0.01 w6 +14
Supply (- Vee) -0.01 8 9

Cartilicate Mo: DAES-567_Jan11 Page 5ol &
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- 2450 MHz Dipole Calibration Certificate
Calibration Laboratory of Suhmotrarischer Kallbrisrdisnst
Schmid & Pariner Sorvice sulsse d'dlalennage
Engineering AG Sarvizio svizzero di tarntur

Zoughaussirasse 43, 8004 Zurich, Switzeriand

Swiss Calilsralion Servies

Accredwed Ly the Swisa Accrediation Sandca [SAS)
The Swiss Accreditation Service is ona of the signatories to the EA
Multilnteral Agreement for the recegnition af calibration certiticates

cient  SGS (Dymstec)

Accroditatlon Moy SCS 108

Cortiticate No: D2450V2-734 May10

CALIBRATION CERTIFICATE

—
Clijoet D2450V2 - SN: 734
Calibyation procodurals) QA CAL-05.v7

Calibration procedure for dipole validation kits
Calitsrndion date: May 27, 2010
This calib=afion cerificate documonts the trceabiity 1o national standarnds, which realize the physical units of measuesmants (51,
Thea measunsmants and T uncortaintes with confidence probatiity me given on the loowing pages and are part of ihe conilicaso.
All calbralions hive beer conduciod in thi closed Inboratory taciliy; amironmand lempenatune (22 = 37°C and homidity < T0%.
Calibrabon Equipmont usod (METE critical for calibeason)
Primary Standasds [V ) Cal Doto (Costificate Moy Sehadlod CalibraSion
Porerar matar EPM-S424 GBIT4B0TIM 08-0ot-09 (Mo 217-01086) Oci-10
Power sensor HP D481A US3T202TRY 06-0gl-08 (Ko, 217-001066) Cet-10
Raletence 20 dB Altanuator Sh: 2006 (2090 30-Mar-10 (No. 217-01158) Ma-11
Type-N mismalch combination SN B04T 2 0E32Y 0-Ma-10 (Mo, 29701 162) Blawr-11
Reference Probe ES30V3 SN: 3208 0-Ape-10 (Mo, E53-3205_Apr10) Ape-11
DAES SN B 02 Maw-10 (Mo, DAES-B01_Marid) Mar-11
 Socondary Standards o8 Chack Dada fin house) ) Schadulsd Check
Pivotd sarear HP B4814 NYLI0EEINT 18-0c1-02 (in house check Cct-09) n house gheck: Ool-11
AF gonorator AAS SMT-06 100005 4-Aug-99 [in house check Oct-08] I howse chack: Dot-11
Mtwark Analyzer HP G753E LIS3TI00585 34208 18-001-01 (in houso chock Ocl-00) n house chisck: Osl-10
Mame Funcion Srgnatire
Calibrated by Dieneca oy Labaratary Tochnician | \
W)
Approved by: Kanlja Pokavic Tochnical Managar P A~
/__;.ﬁ- -'E.'-'- : fﬁ;ﬁ =
Issumd: May 27, 2010

This calibzation carilicale shall not be reproduced excopl in ull withou! wistlen spproval af tha labomtary.

Cenificate No: D2450V2-734_May10

Paga 1 ol 8




Report File No. : F690501/RF-SAR001948
Date of Issue: 2011-07-08
Page : 56/ 63

Calibration Laboratory of Ny Schwalzorischar Kalltiriardions!
Schmid & Partner % g Survice sulsse d'dtalonnage
Engineering AG -, 3 Sarvizho svizzero di taratura
Zoughausstrsse 43, B004 Zurich, Switeriand ‘z@w‘ S Swiss Calibention Service
Acoredited by the Swiss Accredilation Sarvice (SAS) Accreditation No.; SCS 108

The Swiss Accreditation Service s one of the signalories o the EA
Multiinternd Agreemant for the recognithon of calibration cortilicales

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
MIA, not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, "IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absorption Rala (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure lo measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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 Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4/5 System Handbook

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

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its leed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Retum Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed poinl. The Return Loss ensures low
reflected power. No uncerainty required.

s Elecirfcal Delay: One-way delay between the SMA connector and the antenna feed paint.
Mo uncertainty required.

=  SAA measured: SAR measured at the stated antenna input power,

* SAR normalized: SAR as measured, normalized to an inpul power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
naminal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on pago 1.
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Meodular Flat Phaniom V4.8
Distance Dipole Center - TSL 10 mm with Spacor
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and caloulations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho'm
Measured Head TSL parameters (220202 °C W0+6E% 1,76 mhaim £ 6 %
Head TSL temperature during lest (215 =0.2)"C - -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Hend TSL Condition
SAR measwred 250 mW input power 12ZBmW /g
SAR nommalized narmalized to 1W S1.2mWig
SAR for nominal Head TSL parameters natmallzed b 1W 51.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL candition
SAR measured 250 m\W input power G03mW /g
SAR normalized normalized to 1TW 24 1mWig
SAR for nominal Head TSL parameters normalized to 1W 24.2 mW /g £ 16.5 % (k=2)
Certificate No: D2450V2-734_May10 Page 3ol 0
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Body TSL parameters
The fellowing parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 527 1.85 mha/m
Measured Body TSL parameters (220 £02)C 51626% 1.97 mbhofm + 6 %
Body TSL temperature during test (21.820.2)"C e e
SAR result with Body TSL
SAR averaged ovor 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW Inpul powor 134 mW /g
SAR nommalized nesmalized o 1W 536mW /g
SAR for nominal Body TSL parameters nodmalized o 1W 53.5 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 m\W input power BITmW /g
SAR nomalized nomalized to TW 252mWig

SAR for nominal Body TSL paramatars

nommalized o 1W

252 mW (g = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impadance, ransiormed (o leed polnt 5386+32/0
Return Loss - 26.4 dB
Antenna Parameters with Body TSL
Impedance, transiomed 1o feed poim 4086+ 4400
Return Loss -E7.1 dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.153 ns

Afler lgng term use with 100W rediated power, only a slight warming of the dipole near the leedpaint can be measured.

Thee dipobe is made of standard semirigld coaxial cable. The center contuctar of tha feading line ks directly connacted to the
second arm of the dipole. The antenna is thesefore short-circuited lor DC-signals,

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpaint may be damaged,

Additional EUT Data
Manufactured by SPEAG
Manulaciured on May 07, 2003
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN:734
Communication System: CW; Frequency: 2450 MHz; Duty Cyele: 131

Medivm: HSL. UL BB

Report File No. : F690501/RF-SAR001948
Date of Issue: 2011-07-08
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Date/Time: 25.05.2010 14:48:31

Medium parameters used: f = 2450 MHz: o = 1.76 mho/m; g, = 39; p = 1000 kg/m®

Phantom section: Flat Section

Messurement Standard; DASYS (IEEE/NEC/ANST C63,19-2007)

DASYS Configuration:

= Probe: ES3DV3 - SN3205; ConvFid.53, 4.53, 4.53); Calibrated: 30.04.2010

«  Sensor-Surface: 3mm (Mechanical Surface Detection)

+ Eleetronics: DAE4 Sn601; Calibrated: 02.03.2010

»  Phantom: Flat Phamom 5.0 (from); Type: QDO0OOPSOAA; Serial: 1001
= Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 02 Measurement

grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.2 Vim; Power Drift = 0,030 dB
Peak SAR (extrapolated) = 26.1 Wikg

SAR( g) = 12,8 mW/g; SAR(10 g) = 6.03 mW/g
Maximum value of SAR (measured) = 16.7 mW/g

B

(0dB = 16.TmWrg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 27.05.2010 10:14:45
Test Laborntory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Sevial: D2450V2 - SN:734

Communication System: CW; Frequency: 2450 MHz; Duty Cyele: 131

Medium: MSL U1 BB

Medium parameters used: f= 2450 MHz; o = 1.97 mho/m; g, = 53.6; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IECFANSI C63.19-2007)

DASYS Configuration:
= Probe: ES3IDVI - SN3205; ConvF(4.31, 4.31, 4.31); Calibrated: 30.04.2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02.03.2010
»  Phantom: Flat Phantom 5.0 (back); Type: QDO00OP5S0AA; Serial: 1002
= Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14,0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube (: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.7 Vin; Power Diifl = -0,030 dB

Peak SAR (extrapolaled) = 27.3 Wikg

SAR(L g) = 13.4 mW/g; SARCID g) = 6,31 mW/g

Maximum value of SAR (measured) = 17.4 mWig

4

AFE

0dB = 17 4mW/g
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Impedance Measurement Plot for Body TSL
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